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MATERIAL DEFINITION



Company : Blackwell Structural Engineers July 27, 2017
9:28 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (\1E5 F) Density[k/ft 3̂] Y ield[ks i] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 G r.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 G r.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 G r.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

Wood Material Properties
Label Type Database Spec ies Grade Cm Emod Nu Ther... Dens[k...

1 Spruce-P ine-F ir Solid Sawn Visually G raded Spruce-P ine-fir No.2 1 .3 .3 .026
2 2.0E  M icrollam LVL Custom N/A 2.0E Microllam LVL na 1 .3 .3 .035

Custom Wood P roperties
Label Fb [ksi] Ft [ksi] Fv [ksi] Fc [ksi] E  [ksi] E05 [ksi] Type CF

1 LVL_PRL_1.5E_2250F 2.25 1.5 .22 1.95 1500 1005 SCL
2 LVL_PRL_2.0E_2900F 2.9 1.9 .285 2.75 2000 1340 SCL
3 LVL_Microllam_1.9E_2600F 2.6 1.555 .285 2.51 1900 1273 SCL
4 PSL_P arallam_2.0E_2900F 2.9 2.025 .29 2.9 2000 1340 SCL
5 PSL_P arallam_1.8E 2.4 1.755 .18 2.5 1800 1206 SCL
6 LSL_TimberStrand_1.55E_2325F 2.325 1.07 .31 2.05 1550 1038.5 SCL
7 LSL_TimberStrand_1.3E_1700F 1.7 1.075 .4 1.4 1300 871 SCL
8 2.0E Microllam LVL 2.6 1.555 .285 2.51 2000 184.6 SCL 0

RISAF loor Version 11.0.4      Page 1 [J:\...\170266 Kimmelman May Residence\Design\RISAF loor\Volume 1.rfl] 
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                   VOLUME 1 (Library)



Blackwell Structural Engineers
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Kimmelman May Residence Volume 1 Rev2

Full Model GENERAL 3D RENDER

Oct 31, 2017 at 11:29 AM

Volume 1 Rev 2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.
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Shows bracing. Some walls not shown for clarity.

GENERAL 3D RENDER
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Volume 1 Rev 2 post county comments.rfl
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Gravity Geometry and
Shapes Definition



Blackwell Structural Engineers
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Kimmelman May Residence Volume 1 Rev2

Roof ROOF SHAPES

Oct 31, 2017 at 10:34 AM

Volume 1 Rev 2 post county comments.rfl
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Blackwell Structural Engineers
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26'-6" 26'-6" SHAPES

Oct 31, 2017 at 10:34 AM

Volume 1 Rev 2 post county comments.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D
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Blackwell Structural Engineers
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170266

Kimmelman May Residence Volume 1 Rev2

19' 19' SHAPES

Oct 31, 2017 at 10:33 AM

Volume 1 Rev 2 post county comments.rfl
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Gravity Wall and Member Designation



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 1 Rev2

Roof ROOF MEMBER DESIGNATION

Oct 31, 2017 at 11:38 AM

Volume 1 Rev 2 post county comments.rfl
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 1 Rev2

26'-6" 26'-6" MEMBER DESIGNATION

Oct 31, 2017 at 10:32 AM

Volume 1 Rev 2 post county comments.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 1 Rev2

19' 19' MEMBER DESIGNATION

Oct 31, 2017 at 10:33 AM

Volume 1 Rev 2 post county comments.rfl
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Company : Blackwell Structural Engineers Oct 31, 2017
10:54 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Column Stacks
S tack L... P roject...Z [ft] X  [ft] Lift ... Lengt...Bot El...Top E... Shape Material Funct...Des ign ...Flexural La...Shear Lay...

1 (2-B) 2-B 18 15.8... 1 9 10 19 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
2 2 14.991 19 33.991 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
3 CS3 - 6.5 3.667 1 9 10 19 3-2X6 Spruce-P ine-Fir G ravity Typical N/A N/A
4 (1-B) 1-B 18 0 1 9 10 19 CRECT8X24 Conc25NW Gravity Typical Use Desig... Use Desig...
5 2 14.991 19 33.991 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
6 (2'-A) 2'-A 6.5 19.0... 1 9 10 19 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
7 (2'-B) 2'-B 18 19.0... 1 9 10 19 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
8 (1-A) 1-A 6.5 0 1 16.907 19 35.907 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
9 CS6 - 21.7...12.5 1 14.362 19 33.362 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
10 (2-A) 2-A 6.5 15.8... 1 16.907 19 35.907 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
11 CS7 - 21.7...15.8... 1 14.362 19 33.362 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
12 CS10 - 21.7... 0 1 6.862 26.5 33.362 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A

Beam Primary Data : Roof
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

1 RB21 N8 N9 W12x22 A992 Typical Lateral Strong Axis P inned P inned
2 RB24 N2 N8 W12x26 A992 Typical Lateral Strong Axis F ixed F ixed
3 PUR188 N364 N365 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
4 PUR189 N366 N367 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
5 PUR190 N368 N369 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
6 PUR191 N370 N371 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
7 PUR192 N372 N373 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
8 PUR193 N374 N375 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
9 PUR194 N376 N377 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
10 PUR195 N378 N379 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
11 PUR196 N380 N381 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
12 PUR197 N382 N383 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
13 PUR198 N384 N385 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
14 PUR199 N386 N387 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
15 PUR200 N388 N389 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
16 PUR201 N390 N391 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
17 PUR202 N392 N393 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
18 PUR203 N394 N395 Red_I90x14 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned

Beam Primary Data : Dummy Floor for Walls
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

No Data to Print ...

Beam Primary Data : 26'-6"
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

1 3B11 N7 N6 3-1.75X9.5FS 2.0E  M icrollam L...Typical Gravity Strong Axis P inned P inned

Beam Primary Data : 19'
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

1 2B15 N42 N10 W10x45 A992 Typical Lateral Strong Axis P inned F ixed
2 2B14 N11 N13 W10x39 A992 Typical Lateral Strong Axis P inned F ixed
3 2B19 N7 N8 2-1.75X11.875FS 2.0E  M icrollam L...Typical Gravity Strong Axis P inned P inned
4 2B17 N14 N15 2-1.75X11.875FS 2.0E  M icrollam L...Typical Gravity Strong Axis P inned P inned
5 2B18 N8 N16 2-1.75X11.875FS 2.0E  M icrollam L...Typical Gravity Strong Axis P inned P inned
6 2B16 N13 N10 W10x26 A992 Typical Lateral Strong Axis P inned P inned

RISAF loor Version 12.0.0      Page 2 [J:\...\...\Design\RISAFloor\Volume 1 Rev 2 post county comments.rfl] 
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Company : Blackwell Structural Engineers Oct 31, 2017
10:54 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Beam Primary Data : 19' (Continued)
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

7 PUR8 N17 N18 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
8 PUR9 N19 N20 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
9 PUR10 N21 N22 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
10 PUR11 N23 N24 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
11 PUR12 N25 N26 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
12 PUR13 N27 N28 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
13 PUR14 N29 N30 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
14 PUR15 N2 N6 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
15 PUR16 N33 N34 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
16 PUR17 N35 N36 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
17 PUR91 N39 N38 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
18 PUR92 N41 N42 Red_I45x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
19 PUR90 N43 N44 Red_I90x11.875 Wood P roduc ts ... Typical Gravity Strong Axis P inned P inned
20 2B22 N40 N45 W10x22 A992 Typical Lateral Strong Axis P inned P inned
21 2B26 N7 N40 W8x18 A992 Typical Lateral Strong Axis P inned P inned
22 M26 N45 N6 W8x18 A992 Typical Lateral Strong Axis P inned P inned
23 PUR57 N124 N125 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
24 PUR58 N126 N127 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
25 PUR59 N128 N129 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
26 PUR60 N130 N131 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
27 PUR61 N132 N133 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
28 PUR62 N134 N135 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
29 PUR63 N136 N137 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
30 PUR64 N138 N139 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
31 PUR65 N140 N141 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
32 PUR66 N142 N143 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
33 PUR67 N144 N145 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
34 PUR68 N146 N147 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
35 PUR69 N148 N149 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
36 PUR70 N28 N151 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
37 PUR71 N152 N153 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
38 PUR72 N154 N155 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned
39 PUR73 N156 N157 2X10 Spruce-P ine-Fir Typical Gravity Strong Axis P inned P inned

Beam Primary Data : 10'
Label S tart P ...End Po... Shape Material Des ign ... Function Orientation S tart R...End R... Outrig...

No Data to Print ...

Wood Wall Panel Parameters
Label Top Plate S ill Plate S tuds Min Stud Sp... Max S tud Sp...G reen Lumb... Header Size Header Matl

1 Typical 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall

Additional Wood Wall Panel Parameters
Label S chedule Min. Panel...Max. P ane...Double Sid...Max. Nail ... Min. Nail S ...HD C hords HD C hord ... Hold Down

1 Typical 0.469 (8d) Pan... .295 .61 No 6-in. 2-in. 2-2X6 Same as ... HDU_DF -SP

RISAF loor Version 12.0.0      Page 3 [J:\...\...\Design\RISAFloor\Volume 1 Rev 2 post county comments.rfl] 
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Company : Blackwell Structural Engineers Oct 31, 2017
10:54 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Wall Panel Parameters
Label Top Floor Bottom Floor S tart...End ...Material ... Material ... Thickn...Function Des ign R...Distance Belo... P arape...

1 WP1 19' 10' N3 N1 Concrete Conc25N... 8 Gravity Typical 9 NA
2 WP2 19' 10' N11 N1 Concrete Conc25N... 8 Gravity Typical 9 NA
3 WP3 Roof 26'-6" N4 N9 Wood Spruce-P ...5.5 (st... G ravity Typical 6.5 Default...
4 WP4 Dummy Floor for W... 19' N3 N4 Wood Spruce-P ...5.5 (st... G ravity Typical 7.5 NA
5 WP5 Dummy Floor for W... 19' N5 N6 Wood Spruce-P ...5.5 (st... G ravity Typical 7.5 NA
6 WP6 Dummy Floor for W... 26'-6" N4 N5 Wood Spruce-P ...5.5 (st... G ravity Typical 6.5 NA
7 WP7 Dummy Floor for W... 26'-6" N7 N9 Wood Spruce-P ...5.5 (st... G ravity Typical 6.5 NA
8 WP8 Dummy Floor for W... 19' N9 N6 Wood Spruce-P ...5.5 (st... G ravity Typical 7.5 NA
9 SW-WP1 Roof 19' N1 N2 Wood Spruce-P ...5.5 (st... Lateral Typical 7.5 Default...
10 WP10 Roof 19' N1 GRD... Wood Spruce-P ...5.5 (st... G ravity Typical 7.5 Default...
11 SW-WP2 Roof 19' GRD... N4 Wood Spruce-P ...5.5 (st... Lateral Typical 7.5 Default...
12 WP12 19' 10' N3 N42 Concrete Conc25N... 8 Gravity Typical 9 NA

Wall Panel Advanced Parameters
Label Des ign Method In-plane Ic r Factor Out-plane Icr Fac tor K

1 WP1 N/A
2 WP2 N/A
3 WP3 Segmented N/A N/A
4 WP4 Segmented N/A N/A
5 WP5 Segmented N/A N/A
6 WP6 Segmented N/A N/A
7 WP7 Segmented N/A N/A
8 WP8 Segmented N/A N/A
9 SW-WP1 Segmented N/A N/A
10 WP10 Segmented N/A N/A
11 SW-WP2 Segmented N/A N/A
12 WP12 N/A

RISAF loor Version 12.0.0      Page 4 [J:\...\...\Design\RISAFloor\Volume 1 Rev 2 post county comments.rfl] 
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Company : Blackwell Structural Engineers Oct 31, 2017
10:54 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Floors
Label E lev...Area Load...Floor ... Deck Default Deck...P arent Des ...Bot Rebar D...Continu...Top R... Ina... Sp...Sp...No ... P ar...

1 Roof 33.3... Roof Floor ... Roof Deck 0 None N/A N/A N/A .083Sh... 0
2 Dummy Floo... 33 F loor Floor ...Interior W ood ... 0 None N/A N/A N/A 6.5 Sh... 0
3 26'-6" 26.5 F loor Floor ...Interior W ood ... 0 None N/A N/A N/A .083Sh... 0
4 19' 19 F loor Floor ...Interior W ood ... 0 None N/A N/A N/A .083Sh... 0
5 10' 10 F loor Floor ...Interior W ood ... 0 None N/A N/A N/A .083Sh... 0

Deck General Properties
Label Material Type Deck Unbraced[ft] Max Spa...

1 Interior Wood w/ Topping Wood Deck 1 in 1 4
2 Roof Deck Wood Deck 1 in 1 4

Deck Loads
Label Two W ay Self Wt [psf] Super DL [psf] Const DL [psf] Const LL [psf]

1 Interior Wood w/ Topping 3 37 0 0
2 Roof Deck 3 22 0 0

Uniform Area Loads
Label Additive P reDL[ps f] PostDL[psf] LL[ps f] LL Type VL[psf] Dyn Load[psf]

1 F loor 40 LL-Non
2 Roof 192 SL 57.6

Combinations
Label Sol...Cat...Fa...Cat...Fa...Cat...Fa...Cat...Fa...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...

1 ASC E S trength 1 ... Yes DL 1.4
2 ASC E S trength 2 (...Yes DL 1.2 LL 1.6
3 ASC E S trength 2 (...Yes DL 1.2 LL 1.6 SL .5
4 ASC E S trength 3 (...Yes DL 1.2 LL .5
5 ASC E S trength 3 (...Yes DL 1.2 SL 1.6 LL .5
6 ASC E ASD 1 Post Yes DL 1
7 ASC E ASD 2 Post Yes DL 1 LL 1
8 ASC E ASD 3 (b) ... Yes DL 1 SL 1
9 ASC E ASD 4 (a) ... Yes DL 1 LL .75
10 ASC E ASD 4 (b) ... Yes DL 1 LL .75 SL .75
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Company : Blackwell Structural Engineers Oct 31, 2017
11:57 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Beam Code S ummary for Hot Rolled : Roof
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 RB21 W12x22 Yes 0 A992 .064 3.299 5 .036 0 LL .013 3.463 5
2 RB24 W12x26 Yes 0 A992 .3 6.667 5 .117 12.415 LL .174 6.667 5

Beam Code S ummary for Hot Rolled : Dummy Floor for Walls
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Hot Rolled : 26'-6"
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Hot Rolled : 19'
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 2B15 W10x45 Yes 0 A992 .463 3.981 5 1.408 19.108 LL .238 0 5
2 2B14 W10x39 Yes 0 A992 .297 5.249 5 .838 15.271 LL .199 11.4... 5
3 2B16 W10x26 Yes 0 A992 .076 12.37 5 .089 8.576 DL+... .036 15.8... 5
4 2B22 W10x22 Yes 0 A992 .04 5.75 3 .037 5.75 DL+... .018 0 2
5 2B26 W8x18 Yes 0 A992 .001 1.625 2 .036 0 LL .002 3.25 2
6 M26 W8x18 Yes 0 A992 .001 1.625 2 .036 0 LL .002 0 2

Beam Code S ummary for Wood : Roof
Label S ize Explicit Material Bending... Loc[ft] LC Defl Ch... Loc[ft] Cat Shear C...Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Wood : Dummy Floor for Walls
Label S ize Explicit Material Bending... Loc[ft] LC Defl Ch... Loc[ft] Cat Shear C...Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Wood : 26'-6"
Label S ize Explicit Material Bending... Loc[ft] LC Defl Ch... Loc[ft] Cat Shear C...Loc[ft] LC

1 3B11 3-1.75X9.5FS Yes 2.0E  ... .035 5.75 6 .036 0 LL .022 0 6

Beam Code S ummary for Wood : 19'
Label S ize Explicit Material Bending... Loc[ft] LC Defl Ch... Loc[ft] Cat Shear C...Loc[ft] LC

1 2B19 2-1.75X11.875FS Yes 2.0E  ... .059 6.083 7 .047 6.083 DL+... .044 12.1... 7
2 2B17 2-1.75X11.875FS Yes 2.0E  ... .184 8.411 7 .194 8.246 DL+... .108 15.8... 7
3 2B18 2-1.75X11.875FS Yes 2.0E  ... .011 .833 7 .036 0 LL .03 0 7
4 PUR57 2X10 Yes Spruc... .031 1.625 7 .036 0 LL .06 3.25 7
5 PUR58 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
6 PUR59 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
7 PUR60 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
8 PUR61 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
9 PUR62 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
10 PUR63 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
11 PUR64 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
12 PUR65 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
13 PUR66 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
14 PUR67 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
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Company : Blackwell Structural Engineers Oct 31, 2017
11:57 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Beam Code S ummary for Wood : 19' (Continued)
Label S ize Explicit Material Bending... Loc[ft] LC Defl Ch... Loc[ft] Cat Shear C...Loc[ft] LC

15 PUR68 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
16 PUR69 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
17 PUR70 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
18 PUR71 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
19 PUR72 2X10 Yes Spruc... .038 1.625 7 .036 0 LL .073 3.25 7
20 PUR73 2X10 Yes Spruc... .031 1.625 7 .036 0 LL .06 3.25 7

Beam Des ign for Wood Products  : Roof
Label S ize Explicit Vmax[k] V'[k] Mmax[k-ft] M'r[k-ft] Max S tart Re... Max End R...Min Start R... Min End R ea...

1 PUR188 Red_I90x14 Yes -1.95 2.921 -7.717 13.144 1.95 1.95 .262 .262
2 PUR189 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
3 PUR190 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
4 PUR191 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
5 PUR192 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
6 PUR193 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
7 PUR194 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
8 PUR195 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
9 PUR196 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
10 PUR197 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
11 PUR198 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
12 PUR199 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
13 PUR200 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
14 PUR201 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
15 PUR202 Red_I90x14 Yes -2.332 2.921 -9.232 13.144 2.332 2.332 .306 .306
16 PUR203 Red_I90x14 Yes -1.95 2.921 -7.717 13.144 1.95 1.95 .262 .262

Beam Des ign for Wood Products  : Dummy Floor for Walls
Label S ize Explicit Vmax[k] V'[k] Mmax[k-ft] M'r[k-ft] Max S tart Re... Max End R...Min Start R... Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 26'-6"
Label S ize Explicit Vmax[k] V'[k] Mmax[k-ft] M'r[k-ft] Max S tart Re... Max End R...Min Start R... Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 19'
Label S ize Explicit Vmax[k] V'[k] Mmax[k-ft] M'r[k-ft] Max S tart Re... Max End R...Min Start R... Min End R ea...

1 PUR8 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
2 PUR9 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
3 PUR10 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
4 PUR11 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
5 PUR12 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
6 PUR13 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
7 PUR14 Red_I90x11.... Yes -.8 2.255 -3.168 9.605 .8 .8 .418 .418
8 PUR15 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
9 PUR16 Red_I90x11.... Yes -.839 2.255 -3.321 9.605 .839 .839 .438 .438
10 PUR17 Red_I90x11.... Yes -.82 2.255 -3.244 9.605 .82 .82 .428 .428
11 PUR91 Red_I90x11.... Yes -.88 2.255 -3.482 9.605 .88 .88 .458 .458
12 PUR92 Red_I45x11.... Yes .546 1.785 -2.167 4.685 .546 .546 .283 .283
13 PUR90 Red_I90x11.... Yes -.434 2.255 -1.319 9.605 .434 .434 .231 .231
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Company : Blackwell Structural Engineers Oct 31, 2017
11:57 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Hot Rolled Steel Column Code Checks
S tack Lift Shape Code ...E lev[ft]LC Shear ...E lev[ft]Dir LC phi*Pnc [k] phi*Pnt [k] phi*Mn y-y ...phi*Mn z-z [k... Cb Eqn

1 (2-B) 1 HSS4x4... .436 10 5 .000 10 5 99.405 139.518 16.181 16.181 1 H1-1a
2 2 HSS4x4... .505 19 5 .000 19 5 54.475 139.518 16.181 16.181 1 H1-1a
3 (1-B) 2 HSS4x4... .005 19 1 .000 19 5 54.475 139.518 16.181 16.181 1 H1-1...
4 (2'-A) 1 HSS4x4... .016 10 3 .000 10 5 99.405 139.518 16.181 16.181 1 H1-1...
5 (2'-B) 1 HSS4x4... .016 10 2 .000 10 5 99.405 139.518 16.181 16.181 1 H1-1...
6 (1-A) 1 HSS4x4... .007 19 1 .000 19 5 42.809 139.518 16.181 16.181 1 H1-1...
7 CS6 1 HSS4x4... .044 19 5 .000 19 5 58.847 139.518 16.181 16.181 1 H1-1...
8 (2-A) 1 HSS4x4... .680 19 5 .000 19 5 42.809 139.518 16.181 16.181 1 H1-1a
9 CS7 1 HSS4x4... .010 33.063 5 .000 19 5 58.847 139.518 16.181 16.181 1 H1-1b
10 CS10 1 HSS4x4... .009 26.5 5 .000 26.5 5 114.564 139.518 16.181 16.181 1 H1-1...

Wood Column Code C hecks
S tack Lift Shape Code C... E lev[ft] LC Shear C...E lev[ft] Dir LC Fc' [ksi] Ft' [ksi] Fb1' [ksi] Fb2' [ksi] Fv' [ksi] Eqn

1 CS3 1 3-2X6 .068 10 7 .000 10 z 10 .368 .585 1.134 1.308 .135 3.6.3
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Company : Blackwell Structural Engineers Oct 31, 2017
10:54 AMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Wall Results, Wood Wall Panel
Wall Panel Region S tud S ize S tud Spacing[in] Axial C heck Gov LC

1 WP3 R1 2X6 16 .175 8
2 WP4 R1 2X6 16 .014 6
3 WP5 R1 2X6 16 .014 6
4 WP6 R1 2X6 16 .003 6
5 WP7 R1 2X6 16 .003 6
6 WP8 R1 2X6 16 .016 6
7 SW-WP1 R1 2X6 16 .106 8
8 WP10 R1 2X6 16 .562 8
9 SW-WP2 R1 2X6 16 .556 8
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LATERAL SYSTEM
Designed using RISA3D integrated

with RISAFloor
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Lateral Wall and Member Designation
Linked to RISAFloor
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Floor Diaphragms
E lev...Mas...Mas...Center ... P lus ... Minus ...P lus Z...Minus ...Inac...Diaph... Type Region Des ign ... SGAF Material Thick... No W in...

1 33.3...31.6...199...8.028, 1... %5 %5 %5 %5 D3 F lexible N/A N/A N/A N/A
2 19 30.1...336...8.085, 8... %5 %5 %5 %5 D2 F lexible N/A N/A N/A N/A

Member Primary Data
Label I J oint J Joint K Joint Rotate(de... Section/Shape Type Des ign List Material Des ign Rul...

1 RB21 N10 N1 W12x22 Beam None A992 Typical
2 2B15 F4_N42 N24 W10x45 Beam None A992 Typical
3 2B14 N25 N26 W10x39 Beam None A992 Typical
4 2B16 N26 N24 W10x26 Beam None A992 Typical
5 RB24 N5 N10 W12x26 Beam None A992 Typical
6 (2-A)_L2 N23 N9 HSS4x4x4 Column None A500 Gr.... Typical
7 (2'-A)_L1 N46 N42 HSS4x4x4 Column None A500 Gr.... Typical
8 (2'-B)_L1 N47 N43 HSS4x4x4 Column None A500 Gr.... Typical
9 CS6_L1 N32 N8 HSS4x4x4 Column None A500 Gr.... Typical
10 2B26 N23 N42 W8x18 Beam None A992 Typical
11 2B?? N43 N22 W8x18 Beam None A992 Typical
12 2B22 N42 N43 W10x22 Beam None A992 Typical
13 3B9 N2 N16 90 HSS4x3x4 Beam Tube A992 Typical
14 BR-7 N47 N42 Brace in X VBrace S ingle Angle A36 Gr.36 Typical
15 CS10_L1 N16 N1 HSS4x4x4 Column None A500 Gr.... Typical
16 (2-B)_L1 N44 N22 HSS4x4x4 Column None A500 Gr.... Typical
17 (2-B)_L2 N22 N6 HSS4x4x4 Column None A500 Gr.... Typical
18 X-BR 1A N8 N24 Brace in X VBrace S ingle Angle A36 Gr.36 Typical
19 X-BR 1B N32 N10 Brace in X VBrace S ingle Angle A36 Gr.36 Typical
20 X-BR 2A N10 N22 Brace in Z VBrace S ingle Angle A36 Gr.36 Typical
21 X-BR 2B N24 N6 Brace in Z VBrace S ingle Angle A36 Gr.36 Typical
22 CS7_L1 N24 N10 HSS4x4x4 Column None A500 Gr.... Typical
23 X-BR 6A N22 N47 Brace in X VBrace S ingle Angle A36 Gr.36 Typical
24 X-BR 6B N44 N43 Brace in X VBrace S ingle Angle A36 Gr.36 Typical

Hot Rolled Steel Design Parameters
Label Shape Lengt... Lbyy[ft] Lbzz[ft] Lcomp t... Lcomp b...L-tor... Kyy Kzz Cb Function

1 RB21 W12x22 15.833 2.667 1.33 .5 Lateral
2 2B15 W10x45 19.108 1.333 .5 Lateral
3 2B14 W10x39 15.271 1.333 11.5 .5 Lateral
4 2B16 W10x26 15.833 2.667 .5 Lateral
5 RB24 W12x26 22.071 1.33 1.33 .5 Lateral
6 (2-A)_L2 HSS4x4x4 16.907 F loor F loor F loor F loor Floor Lateral
7 (2'-A)_L1 HSS4x4x4 9 F loor F loor F loor F loor Floor Lateral
8 (2'-B)_L1 HSS4x4x4 9 F loor F loor F loor F loor Floor Lateral
9 CS6_L1 HSS4x4x4 14.362 F loor F loor F loor F loor Floor Lateral
10 2B26 W8x18 3.25 F loor Lateral
11 2B?? W8x18 3.25 F loor Lateral
12 2B22 W10x22 11.5 F loor Lateral
13 3B9 HSS4x3x4 12.5 Lbyy Lateral
14 BR-7 Brace in X 14.603 Lateral
15 CS10_L1 HSS4x4x4 6.862 F loor F loor F loor F loor Floor Lateral
16 (2-B)_L1 HSS4x4x4 9 F loor F loor F loor F loor Floor Lateral
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Hot Rolled Steel Design Parameters  (C ontinued)
Label Shape Lengt... Lbyy[ft] Lbzz[ft] Lcomp t... Lcomp b...L-tor... Kyy Kzz Cb Function

17 (2-B)_L2 HSS4x4x4 14.991 F loor F loor F loor F loor Floor Lateral
18 X-BR 1A Brace in X 14.744 Lateral
19 X-BR 1B Brace in X 14.744 Lateral
20 X-BR 2A Brace in Z 14.849 Lateral
21 X-BR 2B Brace in Z 15.458 Lateral
22 CS7_L1 HSS4x4x4 14.362 F loor F loor F loor F loor Floor Lateral
23 X-BR 6A Brace in X 9.569 Lateral
24 X-BR 6B Brace in X 9.569 Lateral
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Wall Panel Data
Label A Joint B Joint C Joint D Joint Material ...Material ...Thickn... Des ign Rule Panel/Spacing

1 SW-WP1 N4 N5 N21 N19 Wood Spruce-... 5.5 (st... Typical S1_15/32_8d@6...
2 SW-WP2 N7 N33 N20 N25 Wood Spruce-... 5.5 (st... Typical S1_15/32_8d@6...

Wood Wall Panel Parameters
Label Top Plate S ill Plate S tuds Min Stud S ...Max S tud ... G reen Lumber? Header Size Header Matl

1 Typical 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall

Additional Wood Wall Panel Parameters
Label S chedule Min. P... Max. P ...Double Sided ... Max. N...Min. N...HD C hor...HD C hord M... Hold Down Ecce...

1 Typical 0.469 (8d) Panel G roup .295 .61 No 6-in. 2-in. 2-2X6 Same as Wall HDU_DF -SP Yes
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Note: vertical loads applied via

RISAFloor



Seismic Generation Input

Seismic Code:

Ct_X: T_X (sec): R_X:

Ct_Z: T_Z (sec): R_Z:

ASCE 7-10

.02 Not Entered 3.25

.02 Not Entered 3.25

Ct Exp. X: Ct Exp. Z:

Risk Cat TL (sec):

SD1 (g): SDS (g): S1 (g):

.75 .75

I or II 8

.363 .591 .304

Base Elev (ft): 19 Parapet Ht (ft): 0

Seismic Generation Detail Results

T_X Used (sec): T_X  Method A: T_X  Upper Limit:

T_Z Used (sec): T_Z  Method A: T_Z  Upper Limit:

Importance Fac.: Design Cat.:

V_X (k): Gov. Eqn. Cs_X:

V_Z (k): Gov. Eqn. Cs_Z:

.148 .148 .207

.148 .148 .207

1 D

5.756 ASCE Eqn 12.8-2 0.182

5.756 ASCE Eqn 12.8-2 0.182

Seismic Generation Force Results

Floor Level Height Weight Force X Force Z CG X CG Z

(ft) (k) (k) (k) (ft) (ft)

Roof 14.362 31.653 5.756 5.756 8.028 10.937

Totals 31.653 5.756 5.756

Seismic Generation Diaphragm Results

Floor Level Width (X) Length (Z) X Plus X Minus Z Plus Z Minus

(ft) (ft) (ft) (ft) (ft) (ft)

Roof 15.833 21.771 .792 .792 1.089 1.089
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Frame / HR Column S eismic Design Rule
Label Frame Ductility Overs trength R eqd

1 OCBF Minimal Yes
2 SCBF High Yes
3 OMF Minimal Yes
4 IMF Moderate Yes
5 SMF -RB S High Yes
6 SMF -Kaiser High Yes

HR Beam Seismic Des ign Rule
Label Moment C onnection Overs trength R eqd Z Factor Hinge Location[in]

1 OCBF Other/None Yes
2 SCBF Other/None Yes
3 OMF BUEEP 12
4 IMF BFP 12
5 SMF -RB S RBS .685 14.625
6 SMF -Kaiser KBB-B 12
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OCBF SEISMIC DESIGN MEMBERS

Feb 15, 2018 at 1:12 PM
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Member Seismic Design Rule Displayed
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Wind Generation Input

Wind Code: Topographic Factor K1:

Wind Speed, V(mph): Topographic Factor K2:

Topographic Factor K3:

Exposure Category: Directionality Factor Kd:

ASCE 7-10 0

119 0

0

C .85

Base Elevation(ft): Parapet Height(ft):19 0

Wind Generation Detail Results

Kzt:

Exposure Constant Alpha: h (ft):

Exposure Constant zg: Kh:

Gust Effect Factor, G: Windward Cp:

qh (psf):

GCpn (windward):

GCpn (leeward):

1

9.5 16.176

900 .862

.85 .8

26.577

+1.5

-1.0

Wind Generation Floor Geometry Results

Floor Level Height Kz Width (X) Length (Z) Leeward Cp(X) Leeward Cp(Z)

(ft) (ft) (ft)

Roof 14.362 .849 15.833 21.771 .5 .425

Sloped Roof 17.991 .882 39.498/39.498 (ft^2) 57.45/0 (ft^2) .5 .425

Wind Generation Floor Force Results

Floor Level qz Windward Pres. Leeward Pres. X Leeward Pres. Z Force X Force Z

(psf) (psf) (psf) (psf) (k) (k)

Roof 26.158 17.787 11.295 9.601 4.547 3.114

Sloped Roof 27.178 18.481 11.295 9.601 1.176 1.062

Total 5.723 4.176
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Bas ic  Load Cases
BLC Description Category X Gravi...Y  Gravi...Z G ravity Joint Point Distributed Area(M...Surfac...

1 Dead Load DL -1 3 80 22
2 Live Load LL 1 56 17
3 Live Load Special (public  assemb LLS
4 Roof Live Load RLL
5 Snow Load SL 24 2
6 Snow Load Nonshedding SLN
7 Rain Load RL
8 Wind Load X WLX 1
9 Partial X W ind Load 1 WLXP1 1
10 Partial X W ind Load 2 WLXP2 1
11 Wind Load Z WLZ 1
12 Partial Z Wind Load 1 WLZP1 1
13 Partial Z Wind Load 2 WLZP2 1
14 Earthquake Load X ELX 1
15 Earthquake Load X P lus Z Ecce... ELX+Z 1
16 Earthquake Load X Minus  Z Ec... ELX-Z 1
17 Earthquake Load Z ELZ 1
18 Earthquake Load Z P lus X Ecce... ELZ+X 1
19 Earthquake Load Z M inus X Ec... ELZ-X 1
20 Other Load 1 OL1
21 Other Load 2 OL2
22 Other Load 3 OL3
23 Other Load 4 OL4
24 Wind Load Roof +X WLX+R
25 Wind Load Roof -X WLX-R
26 Wind Load Roof +Z WLZ+R 1
27 Wind Load Roof -Z WLZ-R 1
28 BLC 8 Transient Area Loads None 20
29 BLC 11 Trans ient Area Loads None 20
30 BLC 14 Trans ient Area Loads None 20
31 BLC 17 Trans ient Area Loads None 20
32 BLC 26 Trans ient Area Loads None 92
33 BLC 27 Trans ient Area Loads None 92

Load Combinations
Des cription So... PDelta S ... BLC Factor BLC Fa... BLC Fa... BLC Fa... BLC Fa...B...Fa... BLC Fa...B...Fa...B...Fa...B...Fa...

1 Dead Load Y DL 1
2 Live Load Y LL 1
3 Snow Load Y SL 1
4 Wind Load X Y WLX 1
5 Partial X  Wind Loa... Y WL... 1
6 Partial X  Wind Loa... Y WL... 1
7 Wind Load Z Y WLZ 1
8 Partial Z W ind Loa... Y WL... 1
9 Partial Z W ind Loa... Y WL... 1
10 Earthquake Load X Y ELX 1
11 Earthquake Load ... Y EL... 1
12 Earthquake Load ... Y EL... 1
13 Earthquake Load Z Y ELZ 1
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Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Load Combinations  (Continued)
Des cription So... PDelta S ... BLC Factor BLC Fa... BLC Fa... BLC Fa... BLC Fa...B...Fa... BLC Fa...B...Fa...B...Fa...B...Fa...

14 Earthquake Load ... Y ELZ... 1
15 Earthquake Load ... Y ELZ... 1
16 Wind Load Roof +X Y WL... 1
17 Wind Load Roof -X Y WL... 1
18 Wind Load Roof +Z Y WL... 1
19 Wind Load Roof -Z Y WL... 1
20 Y
21 ASC E S trength 3 (...Yes Y DL 1.2 WLX .5 WL... .5
22 ASC E S trength 3 (...Yes Y DL 1.2 WLZ .5 WL... .5
23 ASC E S trength 3 (...Yes Y DL 1.2 WLX -.5 WL... .5
24 ASC E S trength 3 (...Yes Y DL 1.2 WLZ -.5 WL... .5
25 ASC E S trength 3 (...Yes Y DL 1.2 SL 1.6 SLN 1.6 WLX .5 WL... .5
26 ASC E S trength 3 (...Yes Y DL 1.2 SL 1.6 SLN 1.6 WLZ .5 WLZ... .5
27 ASC E S trength 3 (...Yes Y DL 1.2 SL 1.6 SLN 1.6 WLX -.5 WL... .5
28 ASC E S trength 3 (...Yes Y DL 1.2 SL 1.6 SLN 1.6 WLZ -.5 WLZ... .5
29 ASC E S trength 4 (...Yes Y DL 1.2 WLX 1 LL .5 LLS 1 WL... 1
30 ASC E S trength 4 (...Yes Y DL 1.2 WLZ 1 LL .5 LLS 1 WLZ... 1
31 ASC E S trength 4 (...Yes Y DL 1.2 WLX -1 LL .5 LLS 1 WL... 1
32 ASC E S trength 4 (...Yes Y DL 1.2 WLZ -1 LL .5 LLS 1 WLZ... 1
33 ASC E S trength 4 (...Yes Y DL 1.2 WLX 1 LL .5 LLS 1 SL .5 S ... .5 WL... 1
34 ASC E S trength 4 (...Yes Y DL 1.2 WLZ 1 LL .5 LLS 1 SL .5 S ... .5 WL... 1
35 ASC E S trength 4 (...Yes Y DL 1.2 WLX -1 LL .5 LLS 1 SL .5 S ... .5 WL... 1
36 ASC E S trength 4 (...Yes Y DL 1.2 WLZ -1 LL .5 LLS 1 SL .5 S ... .5 WL... 1
37 ASC E S trength 6 (...Yes Y DL .9 WLX 1 WL... 1
38 ASC E S trength 6 (...Yes Y DL .9 WLZ 1 WL... 1
39 ASC E S trength 6 (...Yes Y DL .9 WLX -1 WL... 1
40 ASC E S trength 6 (...Yes Y DL .9 WLZ -1 WL... 1
41 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... 1 LL .5 LLS 1 SL .2 SLN .2
42 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... 1 LL .5 LLS 1 SL .2 SLN .2
43 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... -1 LL .5 LLS 1 SL .2 SLN .2
44 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... -1 LL .5 LLS 1 SL .2 SLN .2
45 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... 1
46 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... 1
47 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... -1
48 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... -1
49 ASC E ASD 5 (a) (a)Yes Y DL 1 WLX .6 WL... .6
50 ASC E ASD 5 (a) (b)Yes Y DL 1 WLZ .6 WL... .6
51 ASC E ASD 5 (a) (c )Yes Y DL 1 WLX -.6 WL... .6
52 ASC E ASD 5 (a) (d)Yes Y DL 1 WLZ -.6 WL... .6
53 ASC E ASD 6 (a) (a)Yes Y DL 1 WLX .45 LL .75 LLS .75 WL... .45
54 ASC E ASD 6 (a) (b)Yes Y DL 1 WLZ .45 LL .75 LLS .75 WLZ....45
55 ASC E ASD 6 (a) (c )Yes Y DL 1 WLX -.45 LL .75 LLS .75 WL... .45
56 ASC E ASD 6 (a) (d)Yes Y DL 1 WLZ -.45 LL .75 LLS .75 WLZ....45
57 ASC E ASD 6 (c) (a)Yes Y DL 1 WLX .45 LL .75 LLS .75 SL .75 S ....75 WL... .45
58 ASC E ASD 6 (c) (b)Yes Y DL 1 WLZ .45 LL .75 LLS .75 SL .75 S ....75 WL... .45
59 ASC E ASD 6 (c) (c )Yes Y DL 1 WLX -.45 LL .75 LLS .75 SL .75 S ....75 WL... .45
60 ASC E ASD 6 (c) (d)Yes Y DL 1 WLZ -.45 LL .75 LLS .75 SL .75 S ....75 WL... .45
61 ASC E ASD 7 (a) Yes Y DL .6 WLX .6 WL... .6
62 ASC E ASD 7 (b) Yes Y DL .6 WLZ .6 WL... .6
63 ASC E ASD 7 (c) Yes Y DL .6 WLX -.6 WL... .6
64 ASC E ASD 7 (d) Yes Y DL .6 WLZ -.6 WL... .6
65 ASC E ASD 5 (b) (a)Yes Y DL 1 Sds....14 Rho... .7
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1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Load Combinations  (Continued)
Des cription So... PDelta S ... BLC Factor BLC Fa... BLC Fa... BLC Fa... BLC Fa...B...Fa... BLC Fa...B...Fa...B...Fa...B...Fa...

66 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Rho... .7
67 ASC E ASD 5 (b) (c)Yes Y DL 1 Sds....14 Rho...-.7
68 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Rho...-.7
69 ASC E ASD 6 (b) (a)Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75
70 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75
71 ASC E ASD 6 (b) (c)Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75
72 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75
73 ASC E ASD 6 (d) (a)Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75 SL .75 SLN .75
74 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75 SL .75 SLN .75
75 ASC E ASD 6 (d) (c)Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75 SL .75 SLN .75
76 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75 SL .75 SLN .75
77 ASC E ASD 8 (a) Yes Y DL .6 Sds...-.14 Rho... .7
78 ASC E ASD 8 (b) Yes Y DL .6 Sds...-.14 Rho... .7
79 ASC E ASD 8 (c) Yes Y DL .6 Sds...-.14 Rho...-.7
80 ASC E ASD 8 (d) Yes Y DL .6 Sds...-.14 Rho...-.7
81 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... 1 LL .5 LLS 1 SL .2 SLN .2
82 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... 1 LL .5 LLS 1 SL .2 SLN .2
83 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... -1 LL .5 LLS 1 SL .2 SLN .2
84 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... -1 LL .5 LLS 1 SL .2 SLN .2
85 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... 1
86 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... 1
87 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... -1
88 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... -1
89 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... .7
90 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... .7
91 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... -.7
92 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... -.7
93 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75
94 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75
95 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75
96 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75
97 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75 SL .75 SLN .75
98 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75 SL .75 SLN .75
99 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75 SL .75 SLN .75
100 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75 SL .75 SLN .75
101 ASC E ASD 8 (os -a) Yes Y DL .6 Sds...-.14 Om... .7
102 ASC E ASD 8 (os -b)Yes Y DL .6 Sds...-.14 Om... .7
103 ASC E ASD 8 (os -c) Yes Y DL .6 Sds...-.14 Om... -.7
104 ASC E ASD 8 (os -d)Yes Y DL .6 Sds...-.14 Om... -.7
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Company : Blackwell Structural Engineers Feb 15, 2018
1:30 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Che... Loc[ft] LC Shear C... Loc[ft] Dir LC phi*Pnc [...phi*Pnt [...phi*Mn y...phi*Mn z-... Cb Eqn

1 RB21 W12x22 .316 3.299 25 .053 3.299 y 25 250.738 291.6 13.725 52.062 1.69 H1-1b
2 2B15 W10x45 .403 3.782 28 .210 15.525 y 82* 486.999 598.5 76.125 205.875 1 H1-1b
3 2B14 W10x39 .376 11.612 83* .091 11.453 y 27 393.145 517.5 64.5 175.5 1.8...H1-1b
4 2B16 W10x26 .639 12.37 83* .272 15.833 y 83* 297.865 342.45 28.125 117.375 1 H1-1b
5 RB24 W12x26 .626 18.163 86* .195 18.393 y 82* 315.692 344.25 30.637 89.026 1.85 H1-1b
6 (2-A)_L2 HSS4x4x4 .744 7.397 28 .035 0 z 38 42.809 139.518 16.181 16.181 1.1...H1-1a
7 (2'-A)_L1 HSS4x4x4 .012 0 84* .000 0 z 28 99.405 139.518 16.181 16.181 1.6...H1-1...
8 (2'-B)_L1 HSS4x4x4 .083 0 81* .000 0 z 88* 99.405 139.518 16.181 16.181 1.6...H1-1...
9 CS6_L1 HSS4x4x4 .571 0 83* .092 0 z 34 58.847 139.518 16.181 16.181 1.0...H1-1a
10 2B26 W8x18 .001 1.625 43 .021 0 z 28 219.949 236.7 17.475 63.75 1.0...H1-1b
11 2B20 W8x18 .012 0 85* .038 0 z 84* 219.949 236.7 17.475 63.75 1.5...H1-1...
12 2B22 W10x22 .028 5.75 84* .015 11.5 y 83* 132.186 292.05 22.875 97.5 1.0...H1-1b
13 3B9 HSS4x3x4 .022 6.25 41 .005 12.5 z 44 39.259 130.95 11.7 14.287 1 H1-1b
14 BR-7 L2x2x4 .155 6.845 42 .003 0 y 44 1.04 30.586 .691 1.028 1.1...H2-1
15 (2-B)_L1 HSS4x4x4 .594 9 28 .013 0 z 84* 99.405 139.518 16.181 16.181 1.6...H1-1a
16 (2-B)_L2 HSS4x4x4 .571 7.339 26 .018 14.054 z 34 54.475 139.518 16.181 16.181 1.0...H1-1a
17 X-BR 1A L2x2x4 .508 0 43 .012 0 y 38 1.02 30.586 .691 1.023 1.1...H2-1*
18 X-BR 1B L2x2x4 .509 14.744 41 .002 14.744 y 41 1.02 30.586 .691 1.023 1.1...H2-1*
19 X-BR 2A L2x2x4 .681 0 42 .009 14.849 y 43 1.006 30.586 .691 1.02 1.1...H2-1*
20 X-BR 2B L2x2x4 .695 15.458 44 .009 0 y 47 .928 30.586 .691 1 1.1...H2-1*
21 CS7_L1 HSS4x4x4 .355 0 86* .015 14.063 z 38 58.847 139.518 16.181 16.181 1.1...H1-1a
22 X-BR 6A L2x2x4 .159 0 47 .003 9.569 y 47 2.422 30.586 .691 1.217 1.1...H2-1*
23 X-BR 6B L2x2x4 .161 9.569 45 .004 0 y 41 2.422 30.586 .691 1.217 1.1...H2-1*
24 M24 HSS4x4x4 .001 6.862 44 .000 0 z 44 122.41 151.65 17.588 17.588 1 H1-1b

RISA-3D Version 16.0.1      Page 1 [J:\...\...\Design\RISAFloor\KMR Volume 1 Revised Permit Submission.rfl] 
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Shear Wall Utilization



Company : Blackwell Structural Engineers Oct 31, 2017
1:24 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 1 R ev2

Wood Wall Panel Axial Code Checks  (AWC NDS -15: AS D)
Wall Panel Region S tud S ize S tud Spaci... Axial C heck Gov LC Chord Size Chord Axial Ch... Gov LC

1 SW-WP1 R1 2X6 16 0 N/A 2-2X6 .766 73
2 SW-WP2 R1 2X6 16 0 N/A 2-2X6 .436 76

Wood Wall Panel In P lane Code C hecks  (AWC NDS-15: ASD)
Wall Panel Shear P anel Label Region Shear Check Shear Forc... Gov LC Hold-Down ...Tension Ch...Tie-Dow... Gov LC

1 SW-WP1 S1_15/32_8d@6 R1 .61 .171 65 HDU2-SDS ... .956 2.94 77
2 SW-WP2 S1_15/32_8d@6 R1 .44 .123 66 NC NC 1.269 80

Envelope Wall P anel Forces
Wall Label E levation ... Axial [k] LC x Shear [k] LC z Shear [k] LC x-x Mo... LC z-z Mo... LC

1 SW-WP1 19 max 6.725 99 4.151 91 .07 100 0 102 85.356 97
2 19 min .04 102 -4.164 89 -.055 102 0 100 -63.685 103
3 SW-WP1 33.362 max 6.197 99 4.151 91 .07 100 .791 102 39.929 97
4 33.362 min -.217 102 -4.164 89 -.055 102 -1.011 100 -4.165 103
5 SW-WP2 19 max 15.233 100 2.181 92 0 89 0 95 34.744 102
6 19 min .935 62 -2.181 102 0 91 0 89 -34.966 92
7 SW-WP2 33.362 max 14.849 99 2.181 104 0 58 0 58 3.44 102
8 33.362 min .718 62 -2.181 90 0 94 0 66 -3.609 92

RISA-3D Version 16.0.0      Page 9 [J:\...\...\Design\RISAFloor\Volume 1 Rev 2 post county comments.rfl] 
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See note on page 171 in the calculation package for volume 2, 3 and 4 in regards to the tie down

force of SW-WP2.
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Lateral Member Detailed Reports
Are Included in Appendix C
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 Lateral Shear Wall Detailed Reports
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 16

                VOLUME 2, 3 & 4
(Dining, Master, Basement)



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

Full Model GENERAL RENDER 1

Oct 31, 2017 at 4:43 PM

KMR Volume 2 3 4 rev2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

Full Model GENERAL RENDER 2

Oct 31, 2017 at 4:45 PM

KMR Volume 2 3 4 rev2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

Full Model GENERAL RENDER 3

Oct 31, 2017 at 4:46 PM

KMR Volume 2 3 4 rev2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

Full Model GENERAL RENDER 4

Oct 31, 2017 at 4:47 PM

KMR Volume 2 3 4 rev2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

Full Model GENERAL RENDER 5

Oct 31, 2017 at 4:48 PM

KMR Volume 2 3 4 rev2 post county comments.rfl
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.
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GRAVITY SYSTEM
Designed using RISAFloor
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Gravity Geometry and
Shapes Definition



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

25' 1/4" Roof SHAPES

Feb 15, 2018 at 4:09 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

23'-4" V3 Nanny SHAPES

Feb 15, 2018 at 4:09 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3DNote due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

22' V2 Top of Window SHAPES

Feb 15, 2018 at 4:09 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

19' V1 Mezz V3 Study SHAPES

Feb 15, 2018 at 4:11 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Blackwell Structural Engineers

BG
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Kimmelman May Residence Volume 2, 3 and 4

17.5' V2 V3 Top of (low) windows SHAPES

Feb 15, 2018 at 4:10 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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15'-8" SHAPES

Feb 15, 2018 at 4:10 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl

HSS4x4x4 HSS4x4x8

HSS4x4x4 HSS4x4x4HSS4x4x4

HSS5x5x5

HSS4x4x4

Y

X

Z
A' A B C D E F F'

3

4

4'

5

6

6'

Page 70

Bl
ac

kw
el

l

Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

12'-8" SHAPES

Feb 15, 2018 at 4:10 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Kimmelman May Residence Volume 2, 3 and 4

10' Plaza Level SHAPES

Feb 15, 2018 at 4:35 PM
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Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

25' 1/4" Roof MEMBER DESIGNATIONS

Feb 15, 2018 at 4:12 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

23'-4" V3 Nanny MEMBER DESIGNATIONS

Feb 15, 2018 at 4:12 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

22' V2 Top of Window MEMBER DESIGNATIONS

Feb 15, 2018 at 4:12 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

19' V1 Mezz V3 Study MEMBER DESIGNATIONS

Feb 15, 2018 at 4:12 PM
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Blackwell Structural Engineers
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170266

Kimmelman May Residence Volume 2, 3 and 4

17.5' V2 V3 Top of (low) windows MEMBER DESIGNATIONS

Feb 15, 2018 at 4:13 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

15'-8" MEMBER DESIGNATIONS

Feb 15, 2018 at 4:13 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

12'-8" MEMBER DESIGNATIONS

Feb 15, 2018 at 4:14 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl
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Note due to modeling requirements some members are only modeled and designed in RISA3D



Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

10' Plaza Level MEMBER DESIGNATION

Feb 15, 2018 at 4:36 PM
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Note due to modeling requirements some members are only modeled and designed in
RISA3D. Not all joists shown for clarity.



Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Column Stacks
S tack L... P roject G rid Z [ft] X  [ft] Lift ...Leng...Bot E...Top ... Shape Material Func...Des ign...Flexural L... Shear La...

1 (5-E) 5-E 54.5 51 1 10.216 0 10.216 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
2 2 17.70810.21627.924 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
3 (5-F) 5-F 66 51 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
4 2 16.007 10 26.007 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
5 (1-F) 1-F 66 0 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
6 1 - 66 18.0... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
7 (3-F) 3-F 66 25 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
8 2 - 54.5 57.1... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
9 3 - 66 10.8... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
10 4 - 66 38.6... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
11 5 - 66 57.4... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
12 (5-D) 5-D 42.3... 51 1 29.952 0 29.952 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
13 (6-F) 6-F 66 67.8... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
14 2 16.007 10 26.007 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
15 (3-E) 3-E 54.5 25 1 10 0 10 HSS5x5x5 A500 Gr.B Rect Lateral Typical N/A N/A
16 2 17.924 10 27.924 HSS5x5x5 A500 Gr.B Rect Gravity Typical N/A N/A
17 7 - 57.5...43.4... 1 10 0 10 HSS5x5x8 A500 Gr.B Rect Lateral Typical N/A N/A
18 8 - 66 43.4... 1 10 0 10 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
19 9 - 57.5...38.6... 1 10 0 10 HSS5x5x8 A500 Gr.B Rect Lateral Typical N/A N/A
20 2 17.417 10 27.417 HSS5x5x8 A500 Gr.B Rect Lateral Typical N/A N/A
21 (6-E) 6-E 54.5 67.8... 1 17.924 10 27.924 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
22 (6-F') 6-F' 71.6...67.8... 1 15.063 10 25.063 HSS4x4x8 A500 Gr.B Rect Lateral Typical N/A N/A
23 (6-D) 6-D 42.3...67.8... 1 14.28515.66729.952 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
24 (3-A) 3-A 6.5 25 1 9 10 19 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
25 2 16.924 19 35.924 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
26 (3-B) 3-B 18 25 1 9.05 10 19.05 HSS5x5x5 A500 Gr.B Rect Lateral Typical N/A N/A
27 2 14.957 19.05 34.008 HSS5x5x5 A500 Gr.B Rect Gravity Typical N/A N/A
28 (3-C) 3-C 30.1... 25 1 21.98 10 31.98 HSS5x5x5 A500 Gr.B Rect Gravity Typical N/A N/A
29 (3-D) 3-D 42.3... 25 1 19.952 10 29.952 HSS5x5x5 A500 Gr.B Rect Gravity Typical N/A N/A
30 (4-D) 4-D 42.3...41.8... 1 19.952 10 29.952 HSS5x5x4 A500 Gr.B Rect Gravity Typical N/A N/A
31 (4-E) 4-E 54.5 41.8... 1 17.924 10 27.924 HSS5x5x4 A500 Gr.B Rect Gravity Typical N/A N/A
32 10 - 57.5...41.8... 1 17.417 10 27.417 HSS5x5x6 A500 Gr.B Rect Lateral Typical N/A N/A
33 11 - 71.6...64.1... 1 15.063 10 25.063 HSS4x4x8 A500 Gr.B Rect Lateral Typical N/A N/A
34 12 - 18.4...28.8... 1 9 10 19 4-2X6 Spruce-P ine-FirG ravity Typical N/A N/A
35 (5-B) 5-B 18 51 1 15.007 19 34.008 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
36 (5-C) 5-C 30.1... 51 1 12.98 19 31.98 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
37 (3-A') - 0 26 1 18.007 19 37.008 HSS4x4x5 A500 Gr.B Rect Lateral Typical N/A N/A
38 (4-A') 4-A' 0 41.8... 1 18.007 19 37.008 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
39 (4-A) 4-A 6.5 41.8... 1 16.924 19 35.924 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
40 (4-B) 4-B 18 41.8... 1 15.007 19 34.008 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
41 (4-C) 4-C 30.1...41.8... 1 12.98 19 31.98 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
42 13 - 14.4... 51 1 4.333 19 23.333 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
43 14 - 14.4...54.8... 1 15.605 19 34.605 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
44 15 - 14.4...67.8... 1 15.605 19 34.605 HSS4x4x4 A500 Gr.B Rect Lateral Typical N/A N/A
45 (6-B) 6-B 18 67.8... 1 15.007 19 34.008 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
46 (6-C) 6-C 30.1...67.8... 1 12.98 19 31.98 HSS4x4x4 A500 Gr.B Rect Gravity Typical N/A N/A
47 16 - 0 34 1 18.007 19 37.008 HSS4x4x5 A500 Gr.B Rect Lateral Typical N/A N/A
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Primary Data : 25' 1/4" R oof
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 RB19 N154 N156 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
2 RB15 N246 N151 W12x26 A992 Typical Gravity S trong Axis P inned P inned
3 RB14 N151 N153 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
4 RB13 N153 N155 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
5 RB11 N159 N160 W12x22 A992 Typical Lateral S trong Axis P inned P inned
6 RB18 N246 N148 W12x22 A992 Typical Lateral S trong Axis P inned P inned
7 RB1 N90 N95 W12x22 A992 Typical Lateral S trong Axis P inned P inned
8 RB6 N247 N248 W12x22 A992 Typical Lateral S trong Axis P inned P inned
9 RB20 N156 N160 W12x26 A992 Typical Gravity S trong Axis P inned P inned
10 RB9 N87 N88 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
11 RB4 N92 N91 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
12 RB8 N86 N87 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
13 RB17 N152 N148 W12x26 A992 Typical Gravity S trong Axis P inned P inned
14 RB5 N91 N248 W12x26 A992 Typical Gravity S trong Axis P inned P inned
15 RB12 N155 N159 W12x26 A992 Typical Gravity S trong Axis P inned F ixed
16 RB10 N88 N90 W12x26 A992 Typical Gravity S trong Axis P inned P inned
17 M120 N244 N203 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
18 M121 N245 N204 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
19 M107 N154 N152 3-1.74X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
20 RB7 N86 N247 W12x26 A992 Typical Gravity S trong Axis P inned P inned
21 M94 N202 N342 2-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
22 RJ2-80 N178 N179 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
23 RJ2-81 N180 N181 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
24 RJ2-82 N182 N183 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
25 RJ2-83 N184 N185 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
26 RJ2-84 N186 N193 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
27 RJ2-85 N194 N195 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
28 RJ2-86 N196 N197 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
29 RJ2-87 N198 N205 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
30 RJ2-88 N206 N207 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
31 RJ2-89 N208 N209 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
32 RJ2-90 N210 N211 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
33 RJ2-91 N212 N213 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
34 RJ2-92 N214 N215 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
35 RJ2-93 N216 N217 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
36 RJ2-94 N218 N219 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
37 RJ2-95 N220 N221 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
38 RJ2-96 N222 N223 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
39 RJ2-97 N224 N225 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
40 RJ2-98 N226 N262 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
41 RJ2-99 N263 N264 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
42 RJ2-100 N265 N266 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
43 RJ2-101 N267 N268 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
44 RJ2-102 N269 N270 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
45 RJ2-103 N271 N272 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
46 RJ2-104 N273 N274 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
47 RJ2-105 N275 N276 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
48 RJ2-106 N277 N278 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
49 RJ2-107 N279 N280 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
50 RJ2-108 N281 N282 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
51 RJ2-109 N283 N284 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
52 RJ2-110 N285 N286 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
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Beam Primary Data : 25' 1/4" R oof (Continued)
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

53 RJ2-111 N287 N288 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
54 RJ2-112 N289 N290 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
55 RJ2-113 N291 N292 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
56 RJ2-114 N293 N294 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
57 RJ2-115 N295 N296 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
58 RJ2-116 N297 N298 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
59 RJ2-117 N299 N300 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
60 RJ2-118 N301 N302 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
61 RJ2-119 N303 N304 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
62 RJ2-120 N305 N306 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
63 RJ2-121 N307 N308 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
64 RJ2-122 N309 N310 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
65 RJ2-123 N311 N312 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
66 RJ2-124 N313 N314 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
67 RJ2-125 N315 N316 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
68 RJ2-126 N317 N318 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
69 RJ2-127 N319 N320 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
70 RJ2-128 N321 N322 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
71 RJ2-129 N323 N324 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
72 RJ2-130 N325 N326 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
73 RJ2-131 N327 N328 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
74 RJ2-132 N329 N330 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
75 RJ2-133 N331 N332 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
76 RJ2-134 N333 N334 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
77 RJ2-135 N335 N336 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
78 RJ2-136 N337 N338 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
79 M137 N339 N341 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
80 RJ1-82 N161 N162 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
81 RJ1-83 N163 N164 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
82 RJ1-84 N165 N166 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
83 RJ1-85 N167 N168 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
84 RJ1-86 N169 N170 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
85 RJ1-87 N171 N172 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
86 RJ1-88 N173 N174 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
87 RJ1-89 N175 N176 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
88 RJ1-90 N177 N187 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
89 RJ1-91 N188 N189 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
90 RJ1-92 N190 N191 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
91 RJ1-93 N192 N227 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
92 RJ1-94 N228 N229 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
93 RJ1-95 N230 N231 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
94 RJ1-96 N232 N233 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
95 RJ1-97 N234 N235 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
96 RJ1-98 N236 N237 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
97 RJ1-99 N238 N239 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
98 RJ1-100 N240 N241 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
99 RJ1-101 N249 N250 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
100 RJ1-102 N251 N252 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
101 RJ1-103 N253 N254 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
102 RJ1-104 N255 N256 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
103 RJ1-105 N257 N258 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
104 RJ1-106 N259 N260 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
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Beam Primary Data : 25' 1/4" R oof (Continued)
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

105 RJ1-107 N261 N340 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
106 RJ1-108 N343 N344 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
107 RJ1-109 N345 N346 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
108 RJ1-110 N347 N348 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
109 RJ1-111 N349 N350 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
110 RJ1-112 N351 N352 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
111 RJ1-113 N353 N354 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
112 RJ1-114 N355 N356 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
113 RJ1-115 N357 N358 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
114 RJ1-116 N359 N360 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
115 RJ1-117 N361 N362 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
116 RJ1-118 N363 N364 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
117 RJ1-119 N365 N366 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
118 RJ1-120 N367 N368 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
119 RJ1-121 N369 N370 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
120 RJ1-122 N371 N372 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
121 RJ1-123 N373 N374 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
122 RJ1-124 N375 N376 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
123 RJ1-125 N377 N378 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
124 RJ1-126 N379 N380 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
125 RJ1-127 N381 N382 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
126 RJ1-128 N383 N384 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
127 RJ1-129 N385 N386 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
128 RJ1-130 N387 N388 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
129 RJ1-131 N389 N390 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
130 RJ1-132 N391 N392 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
131 RJ1-133 N393 N394 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
132 RJ1-134 N395 N396 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
133 RJ1-135 N397 N398 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
134 RJ1-136 N399 N400 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
135 RB3 N92 N93 3-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
136 RB2 N93 N95 W12x26 A992 Typical Gravity S trong Axis P inned F ixed
137 M138 N401 N402 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
138 M139 N403 N404 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
139 M140 N405 N406 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
140 M141 N407 N408 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned

Beam Primary Data : 23'-4" V3 Nanny
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 3B1 N248 N247 W8x18 A992 Typical Lateral S trong Axis P inned P inned
2 3J1A N77 N78 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
3 3J1B N79 N80 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
4 3J1C N81 N82 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
5 3J1D N83 N96 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
6 3J1E N97 N98 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
7 3J1F N99 N100 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
8 3J1G N101 N102 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
9 3J1H N103 N104 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
10 3J1I N105 N106 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
11 3J1J N107 N108 Red_I45x9.5 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
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Beam Primary Data : 22' V2 Top of Window
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 3B4 N155 N157 HSS4x3x4 A500 Gr.B Rect Typical Gravity Weak Axis P inned P inned
2 3B5 N156 N158 3-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned

Beam Primary Data : 19' V1 Mezz V3 Study
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 2B12 N149 GRD... 3-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
2 2B11 N32 N34 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
3 2B13 N32 N35 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
4 2J2A N68 N69 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
5 2J2B N70 N71 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
6 2J2C N72 N73 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
7 2J2D N74 N75 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
8 2J2E N76 N77 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
9 2J2F N78 N79 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
10 2J2G N80 N81 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
11 2J2H N82 N83 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
12 2B2 N110 N109 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
13 2B3 N104 N108 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
14 M22 N67 N133 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
15 2B23 N59 N151 W10x22 A992 Typical Lateral S trong Axis P inned P inned
16 2B24 N106 N64 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
17 2J3A N196 N198 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
18 2J3B N201 N202 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
19 2J3C N203 N204 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
20 2J3D N205 N206 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
21 2J3E N207 N208 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
22 2J3F N209 N210 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
23 2J3G N211 N212 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
24 2J3H N213 N214 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
25 2J3I N215 N216 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
26 2J3J N217 N218 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
27 2J3K N219 N220 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
28 2J3L N221 N222 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
29 2B1 N106 N119 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
30 2J1-31 N96 N98 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
31 2J1-32 N100 N102 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
32 2J1-33 N111 N112 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
33 2J1-34 N113 N114 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
34 2J1-35 N115 N116 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
35 2J1-36 N117 N120 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
36 2J1-37 N121 N123 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
37 2J1-38 N124 N125 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
38 2J1-39 N126 N127 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
39 2J1-40 N128 N129 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
40 2J1-41 N130 N132 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
41 M43 N131 N137 Rectangular 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
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Beam Primary Data : 17.5' V2 V3 Top of (low) windows
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 2B9 N153 N155 HSS4x3x4 A500 Gr.B Rect Typical Gravity Weak Axis P inned P inned
2 2B10 N151 N153 HSS4x3x4 A500 Gr.B Rect Typical Gravity Weak Axis P inned P inned
3 2B4 N32 N88 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
4 2B6 N88 N89 3-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
5 2B5 N93 N94 HSS4x3x4 A500 Gr.B Rect Typical Gravity Weak Axis P inned P inned
6 M6 N155 N157 Tube A500 Gr.B RND Typical Gravity Weak Axis P inned P inned

Beam Primary Data : 15'-8"
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

No Data to Print ...

Beam Primary Data : 12'-8"
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

No Data to Print ...

Beam Primary Data : 10' Plaza Level
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

1 1B1 N25 N33 W12x26 A992 Typical Lateral S trong Axis P inned P inned
2 1B3 N26 N27 W12x26 A992 Typical Lateral S trong Axis P inned P inned
3 1B2 N26 N33 W12x26 A992 Typical Lateral S trong Axis P inned P inned
4 1B4 N27 N34 W12x26 A992 Typical Lateral S trong Axis P inned P inned
5 1B7 N89 N94 W12x26 A992 Typical Lateral S trong Axis P inned P inned
6 1B20 N88 N90 W14x30 A992 Typical Lateral S trong Axis P inned F ixed
7 1B19 N93 N95 W14x30 A992 Typical Lateral S trong Axis P inned F ixed
8 1B8 N90 N95 W14x68 A992 Typical Lateral S trong Axis P inned P inned
9 1B21 N54 N93 2-1.75X11.875FS 2.0E  M icrollam... Typical Lateral S trong Axis P inned P inned
10 1B13 N58 N59 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
11 1B22 N56 N60 2-1.75X11.875FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
12 1B27 N53 N25 3-1.75X14FS 2.0E  M icrollam... Typical Lateral S trong Axis P inned P inned
13 1J4A N362 N363 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
14 1J4B N364 N365 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
15 1J4D N368 N369 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
16 1J4E N370 N371 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
17 1J4G N372 N373 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
18 1J4H N374 N375 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
19 1J4I N376 N377 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
20 1J4J N378 N379 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
21 1J4K N380 N381 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
22 1J4L N382 N383 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
23 1J4M N384 N385 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
24 1J4N N386 N387 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
25 1J4O N388 N389 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
26 1J4P N390 N391 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
27 1J4Y N330 N331 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
28 1J4Z N332 N333 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
29 1J4AA N334 N335 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
30 1J4BB N336 N337 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
31 1B23 N366 N43 2-1.75X11.875FS 2.0E  M icrollam... Typical Lateral S trong Axis P inned P inned
32 M70 N55 N36 2-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
33 1B12 N55 N132 2-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
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Beam Primary Data : 10' Plaza Level (Continued)
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

34 1J2A N155 N156 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
35 1J2B N157 N158 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
36 1J2C N159 N160 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
37 1J2D N161 N162 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
38 1J2E N163 N164 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
39 1J2F N165 N166 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
40 1J2G N167 N168 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
41 1J2H N169 N170 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
42 1J2I N171 N172 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
43 1J2J N173 N174 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
44 1J2K N175 N176 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
45 1J2L N177 N178 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
46 1J3A N191 N192 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
47 1J3B N193 N194 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
48 1J3C N195 N196 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
49 1J3D N197 N198 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
50 1J3E N199 N200 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
51 1J3F N201 N202 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
52 1J3G N203 N204 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
53 1J3H N205 N206 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
54 1J3I N207 N208 2X10 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
55 1J5A N222 N223 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
56 1J5B N224 N225 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
57 1J5C N226 N227 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
58 1J5D N228 N229 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
59 1J5E N230 N231 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
60 1J5F N232 N233 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
61 1J5G N234 N235 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
62 1J5H N236 N237 2X6 Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
63 1B26 GRD... N38 W12x26 A992 14" Lateral S trong Axis P inned F ixed
64 1B6 N439 N94 W12x26 A992 Typical Lateral S trong Axis P inned P inned
65 PUR86 N179 N180 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
66 PUR87 N181 N182 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
67 PUR88 N183 N184 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
68 PUR89 N185 N186 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
69 PUR90 N187 N188 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
70 PUR91 N189 N190 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
71 PUR101 N209 N210 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
72 PUR102 N211 N212 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
73 PUR103 N213 N214 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
74 PUR104 N215 N216 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
75 PUR105 N217 N218 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
76 PUR106 N219 N220 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
77 PUR107 N221 N238 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
78 PUR116 N239 N240 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
79 PUR117 N241 N242 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
80 PUR118 N243 N244 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
81 PUR119 N245 N246 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
82 PUR120 N247 N248 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
83 PUR121 N249 N250 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
84 PUR122 N251 N252 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
85 PUR123 N253 N254 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
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86 PUR124 N255 N256 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
87 PUR125 N257 N258 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
88 PUR126 N259 N260 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
89 PUR153 N313 N314 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
90 PUR154 N315 N316 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
91 PUR155 N317 N318 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
92 PUR156 N319 N320 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
93 PUR157 N321 N322 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
94 PUR158 N323 N324 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
95 PUR159 N325 N326 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
96 PUR160 N328 N329 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
97 PUR161 N338 N339 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
98 PUR162 N340 N341 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
99 PUR163 N358 N359 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
100 PUR164 N360 N361 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
101 PUR165 N392 N393 Red_I90x14 Wood P roduc t... 14" Gravity S trong Axis P inned P inned
102 M139 GRD... N296 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
103 M140 N296 N295 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
104 M141 N295 N294 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
105 M142 N294 N293 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
106 M143 N293 N292 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
107 M144 N292 N291 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
108 M145 N291 N290 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
109 M146 N290 N289 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
110 M147 N289 N288 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
111 M148 N288 N287 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
112 M149 N287 N286 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
113 M150 N286 N285 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
114 M155 N285 N284 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
115 M156 N284 GRD... Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
116 1B11 GRD... N263 W14x61 A992 Typical Lateral S trong Axis P inned P inned
117 1B10 N93 N88 W10x22 A992 Typical Lateral S trong Axis P inned P inned
118 1B14 N22 N27 W10x22 A992 Typical Lateral S trong Axis P inned P inned
119 1B17 N36 GRD... W12x26 A992 Typical Lateral S trong Axis F ixed P inned
120 1B16 GRD... N37 W12x26 A992 Typical Lateral S trong Axis P inned P inned
121 PUR138 N279 N276 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
122 PUR139 N281 N278 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
123 PUR140 N283 N282 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
124 PUR144 N276 N297 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
125 PUR145 N278 N299 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
126 PUR146 N282 N301 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
127 PUR187 N404 N405 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
128 PUR188 N406 N263 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
129 PUR215 N405 N437 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
130 1B18 N263 N439 W12x26 A992 Typical Lateral S trong Axis P inned P inned
131 1B5 N439 N34 W12x26 A992 Typical Lateral S trong Axis P inned P inned
132 1B24 N93 N263 W12x40 A992 Typical Lateral S trong Axis P inned P inned
133 PUR178 N398 N427 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
134 PUR204 N400 N429 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
135 PUR205 N402 N431 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
136 PUR206 N407 N433 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
137 PUR207 N409 N435 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
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138 PUR208 N411 N438 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
139 PUR209 N413 N441 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
140 PUR214 N427 N399 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
141 PUR216 N429 N401 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
142 PUR217 N431 N403 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
143 PUR218 N433 N408 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
144 PUR219 N435 N410 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
145 PUR220 N438 N412 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
146 PUR221 N441 N414 Red_I90x14 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
147 1B25 N55 N302 2-1.75X14FS 2.0E  M icrollam... Typical Gravity S trong Axis P inned P inned
148 1B15 GRD... N34 W12x26 A992 Typical Lateral S trong Axis P inned P inned
149 DRAG N367 N61 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
150 DRAG159 N59 N304 Rectangular Spruce-P ine-Fir Typical Gravity S trong Axis P inned P inned
151 1B9 N417 N418 W12x26 A992 Typical Lateral S trong Axis P inned P inned
152 1B28 N298 N300 W12x26 A992 Typical Lateral S trong Axis P inned P inned
153 1B29 N303 N307 W12x26 A992 Typical Lateral S trong Axis P inned P inned
154 1J4-154 N308 N309 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
155 1J4-155 N310 N311 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
156 1J4-156 N312 N327 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
157 1J4-157 N394 N395 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
158 1J4-158 N396 N397 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
159 1J4-159 N415 N416 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned
160 1J4-160 N419 N420 Red_I45x11.875 Wood P roduc t... Typical Gravity S trong Axis P inned P inned

Beam Primary Data : 0' Basement F loor
Label S tart ... End P... Shape Material Des ign Rules Functi... Orientation S tart ... End R...Outrig...

No Data to Print ...
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Company : Blackwell Structural Engineers Feb 15, 2018
5:06 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Wood Wall Panel Parameters
Label Top Plate S ill Plate S tuds Min Stud Sp... Max S tud Sp...G reen Lumb... Header Size Header Matl

1 Typical 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
2 6" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
3 4" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
4 2" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall

Additional Wood Wall Panel Parameters
Label S chedule Min. Panel...Max. P ane...Double Sid...Max. Nail ... Min. Nail S ...HD C hords HD C hord ... Hold Down

1 Typical AWC 2015 P LY .469 .469 No 6-in. 2-in. 2-2X6 Same as ... HDU_DF -SP
2 6" S1_15/32_8d@6 .469 .469 No 6-in. 6-in. 2-2X6 Same as ... HDU_DF -SP
3 4" S1_15/32_8d@4 .469 .469 No 4-in. 4-in. 2-2X6 Same as ... HDU_DF -SP
4 2" S1_15/32_8d@2 .469 .469 No 2-in. 2-in. 2-2X6 Same as ... HDU_DF -SP

Wall Panel Parameters
Label Top Floor Bottom Floor S tart...End ...Material ... Material ... Thickn...Function Des ign R...Distance Belo... P arape...

1 CONC W ALL 1 10' P laza Level 0' Basemen...N53 N36 Concrete Conc350... 8 Gravity Typical 10 Default...
2 CONC W ALL 2 10' P laza Level 0' Basemen...N40 N36 Concrete Conc350... 8 Gravity Typical 10 NA
3 CONC W ALL 3 19' V1 Mezz V3...0' Basemen...N248 N64 Concrete Conc350... 8 Gravity Typical 10 NA
4 CONC W ALL 4 19' V1 Mezz V3...0' Basemen...N65 N464 Concrete Conc350... 8 Gravity Typical 10 NA
5 CONC W ALL 5 10' P laza Level 0' Basemen...N88 N45 Concrete Conc350... 8 Gravity Typical 10 Default...
6 CONC W ALL 6 10' P laza Level 0' Basemen...N45 N46 Concrete Conc350... 8 Gravity Typical 10 Default...
7 CONC W ALL 7 10' P laza Level 0' Basemen...N46 N89 Concrete Conc350... 8 Gravity Typical 10 Default...
8 CONC W ALL 8 12'-8" 0' Basemen... N1 N2 Concrete Conc350... 8 Gravity Typical 10 NA
9 CONC W ALL 9 15'-8" 0' Basemen... N2 N3 Concrete Conc350... 8 Gravity Typical 10 NA
10 STUD WALL 1 23'-4" V3 Nanny 15'-8" N31 N32 Wood Spruce-P ...5.5 (st... G ravity 6" 1.833 NA
11 STUD WALL 2 23'-4" V3 Nanny 19' V1 Mez... N247 N84 Wood Spruce-P ...5.5 (st... G ravity 6" 3 NA
12 STUD WALL 3 19' V1 Mezz V3...17.5' V2 V3...N93 N94 Wood Spruce-P ...5.5 (st... G ravity 6" 1.5 NA
13 STUD WALL 4 19' V1 Mezz V3...17.5' V2 V3...N88 N89 Wood Spruce-P ...5.5 (st... G ravity 6" 1.5 NA
14 STUD WALL 5 10' P laza Level 0' Basemen...N55 N56 Wood Spruce-P ...5.5 (st... G ravity 6" 10 NA
15 CONC W ALL ...19' V1 Mezz V3...0' Basemen...N197 N464 Concrete Conc350... 8 Gravity Typical 10 NA
16 CONC W ALL ...19' V1 Mezz V3... 15'-8" N248 N61 Concrete Conc350... 8 Gravity Typical 1.833 NA
17 SW-WP7 B 19' V1 Mezz V3...10' P laza L... N92 N106 Wood Spruce-P ...5.5 (st... Lateral 6" 2.667 NA
18 SW-WP11 A 10' P laza Level 0' Basemen...N54 N92 Wood Spruce-P ...5.5 (st... Lateral 6" 10 NA
19 SW-WP11 B 10' P laza Level 0' Basemen...N92 N366 Wood Spruce-P ...5.5 (st... Lateral 6" 10 NA
20 SW-WP8 UP ... 25' 1/4" Roof 23'-4" V3 N ...N244 N245 Wood Spruce-P ...5.5 (st... G ravity Typical 1.73 NA
21 SW-WP8 LO... 23'-4" V3 Nanny 19' V1 Mez... N59 N60 Wood Spruce-P ...5.5 (st... Lateral 6" 3 NA
22 SW-WP13 19' V1 Mezz V3...10' P laza L... N104 N119 Wood Spruce-P ...5.5 (st... Lateral 6" 2.667 NA
23 SW-WP14 10' P laza Level 0' Basemen...N61 N304 Wood Spruce-P ...5.5 (st... Lateral 4" 10 NA
24 SW-WP12 B 19' V1 Mezz V3... 15'-8" N105 N87 Wood Spruce-P ...5.5 (st... Lateral 6" 1.833 NA
25 STUD WALL 8 19' V1 Mezz V3...17.5' V2 V3...N88 N105 Wood Spruce-P ...5.5 (st... G ravity 6" 1.5 NA
26 CONC W ALL ...19' V1 Mezz V3...0' Basemen...N197 N122 Concrete Conc300... 10 Gravity Typical 10 NA
27 CONC W ALL ...19' V1 Mezz V3...0' Basemen...N122 N59 Concrete Conc300... 10 Gravity Typical 10 NA
28 CONC W ALL ... 10' P laza Level 0' Basemen...N22 N306 Concrete Conc300... 10 Gravity Typical 10 NA
29 SW-WP6 LO... 23'-4" V3 Nanny 19' V1 Mez... N86 N84 Wood Spruce-P ...5.5 (st... Lateral 4" 3 NA
30 SW-WP7 A 19' V1 Mezz V3...10' P laza L... N118 N92 Wood Spruce-P ...5.5 (st... Lateral 6" 2.667 NA
31 STUD WALL 6 19' V1 Mezz V3...10' P laza L... N93 N118 Wood Spruce-P ...5.5 (st... G ravity Typical 2.667 NA
32 SW-WP12 A 19' V1 Mezz V3... 15'-8" N87 N110 Wood Spruce-P ...5.5 (st... Lateral 6" 1.833 NA
33 STUD WALL 7 19' V1 Mezz V3... 15'-8" N110 N65 Wood Spruce-P ...5.5 (st... G ravity Typical 1.833 NA
34 CONC W ALL ...19' V1 Mezz V3...0' Basemen...N247 N65 Concrete Conc300... 12 Gravity Typical 10 NA
35 CONC W ALL ... 15'-8" 0' Basemen... N4 N1 Concrete Conc300... 12 Gravity Typical 10 NA
36 SW-WP10 19' V1 Mezz V3...10' P laza L... N131 N67 Wood Spruce-P ...5.5 (st... Lateral 6" 2.667 NA
37 SW-WP9 25' 1/4" Roof 19' V1 Mez... N341 N202 Wood Spruce-P ...5.5 (st... G ravity Typical 3 NA
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Floors
Label E levation[ft] Area Loa... Floor...Deck ... Deck...P arent Des ...Bot Rebar D...Continu...Top R...Ina...Sp...Splic...No ... P ar...

1 25' 1/4" Roof 25.063 Roof Floor...Roof ... 0 None N/A N/A N/A .083Shear 0
2 23'-4" V3 N ... 23.333 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
3 22' V2 Top ... 22 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
4 19' V1 Mezz... 19 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
5 17.5' V2 V3 ... 17.5 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
6 15'-8" 15.667 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
7 12'-8" 12.667 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0
8 10' P laza Le... 10 P laza Roof Floor...P laza ... 90 None N/A N/A N/A 10 Shear 0
9 0' Basement... 0 Interior Fl...Floor...Interor... 0 None N/A N/A N/A .083Shear 0

Deck General Properties
Label Material Type Deck Unbraced[ft] Max Spa...

1 Roof Wood Wood Deck 1 in .5 4
2 Interor W ood Wood Deck 1 in .5 4
3 P laza Roof Wood Wood Deck 1 in .5 4

Deck Loads
Label Two W ay Self Wt [psf] Super DL [psf] Const DL [psf] Const LL [psf]

1 Roof Wood 3 25 0 0
2 Interor W ood 3 40 0 0
3 Plaza Roof Wood 3 50 0 0

Uniform Area Loads
Label Additive P reDL[ps f] PostDL[psf] LL[ps f] LL Type VL[psf] Dyn Load[psf]

1 Interior F loor 40 LL-Non
2 Roof 192 SL 57.6
3 P laza Roof 274 SL 85.2

Combinations
Label Sol...Cat...Fa...Cat...Fa...Cat...Fa...Cat...Fa...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...Cat...Fac...

1 ASC E S trength 1 ... Yes DL 1.4
2 ASC E S trength 2 (...Yes DL 1.2 LL 1.6
3 ASC E S trength 2 (...Yes DL 1.2 LL 1.6 SL .5
4 ASC E S trength 3 (...Yes DL 1.2 LL .5
5 ASC E S trength 3 (...Yes DL 1.2 SL 1.6 LL .5
6 ASC E ASD 1 Post Yes DL 1
7 ASC E ASD 2 Post Yes DL 1 LL 1
8 ASC E ASD 3 (b) ... Yes DL 1 SL 1
9 ASC E ASD 4 (a) ... Yes DL 1 LL .75
10 ASC E ASD 4 (b) ... Yes DL 1 LL .75 SL .75
11 D DL 1
12 L LL 1
13 S SL 1

RISAF loor Version 12.0.1      Page 10 [J:\...\...\...\RISAFloor\KMR Volume 2 3 4 Revised Permit Submission.rfl] 

Page 93



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

25' 1/4" Roof DECK ASSIGNMENT

Feb 15, 2018 at 4:15 PM
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

23'-4" V3 Nanny DECK ASSIGNMENT

Feb 15, 2018 at 4:15 PM
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

19' V1 Mezz V3 Study DECK ASSIGNMENT

Feb 15, 2018 at 4:15 PM
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Blackwell Structural Engineers

BG
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Kimmelman May Residence Volume 2, 3 and 4

10' Plaza Level DECK ASSIGNMENT
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

25' 1/4" Roof BENDING CHECK

Feb 15, 2018 at 4:18 PM
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Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

23'-4" V3 Nanny BENDING CHECK

Feb 15, 2018 at 4:18 PM
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

22' V2 Top of Window BENDING CHECK

Feb 15, 2018 at 4:19 PM

KMR Volume 2 3 4 Revised Permit Submission.rfl

.584

.424 .354

.491 .324 .8

.098

.027

.825

.824

.271

.591

.605

.522

.489

.531

.319

.515 .018

.003

.053

.015

.747 .003

.037

.424

.018 .434 .471

.17

.058

Y

X

Z

Code Check

No Calc

  > 1.0

.90-1.0

.75-.90

.50-.75

 0.-.50

Member Bending Check
Column Bending Check
Results for LC 1, ASCE Strength 1 Post                                                            

A' A B C D E F F'

3

4

4'

5

6

6'

Page 101

Bl
ac

kw
el

l



Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

19' V1 Mezz V3 Study BENDING CHECK

Feb 15, 2018 at 4:19 PM
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

17.5' V2 V3 Top of (low) windows BENDING CHECK

Feb 15, 2018 at 4:20 PM
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Blackwell Structural Engineers
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Kimmelman May Residence Volume 2, 3 and 4

15'-8" BENDING CHECK
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

12'-8" BENDING CHECK
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 2, 3 and 4

10' Plaza Level BENDING CHECK

Feb 15, 2018 at 4:38 PM
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Code S ummary for Hot Rolled : 25' 1/4" Roof
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 RB15 W12x26 Yes 0 A992 .528 6.463 5 .157 12.926 DL+... .236 6.653 5
2 RB11 W12x22 Yes 0 A992 .045 6.838 5 .037 6.838 DL+... .014 0 5
3 RB18 W12x22 Yes 0 A992 .088 .877 5 .025 0 LL .031 .877 5
4 RB1 W12x22 Yes 0 A992 .109 3.682 5 .025 0 LL .022 3.507 5
5 RB6 W12x22 Yes 0 A992 .085 9.644 5 .065 7.189 DL+... .026 16.8... 5
6 RB20 W12x26 Yes 0 A992 .372 12.367 5 .183 5.621 DL+... .234 12.2... 5
7 RB17 W12x26 Yes 0 A992 .306 11.595 5 .158 5.322 DL+... .236 11.5... 5
8 RB5 W12x26 Yes 0 A992 .314 5.821 5 .232 5.821 DL+... .236 12.3... 5
9 RB12 W12x26 Yes 0 A992 .344 5.461 5 .296 15.419 DL+... .209 12.2... 5
10 RB10 W12x26 Yes 0 A992 .332 11.603 5 .159 5.439 DL+... .243 11.6... 5
11 RB7 W12x26 Yes 0 A992 .482 12.474 5 .183 5.655 DL+... .252 12.3... 5
12 RB2 W12x26 Yes 0 A992 .619 11.784 5 .132 5.257 DL+... .253 11.6... 5

Beam Code S ummary for Hot Rolled : 23'-4" V3 Nanny
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 3B1 W8x18 Yes 0 A992 .137 3.858 2 .082 11.047 DL+... .044 4.033 2

Beam Code S ummary for Hot Rolled : 22' V2 Top of Window
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 3B4 HSS4x3x4 Yes 0 A500 ... .17 6.084 1 .526 6.084 DL+... .023 12.1... 1

Beam Code S ummary for Hot Rolled : 19' V1 Mezz V3 Study
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 2B23 W10x22 Yes 0 A992 .008 3.457 1 .025 0 LL .011 3.457 1

Beam Code S ummary for Hot Rolled : 17.5' V2 V3 Top of (low) windows
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 2B9 HSS4x3x4 Yes 0 A500 ... .17 6.083 1 .526 6.083 DL+... .023 0 1
2 2B10 HSS4x3x4 Yes 0 A500 ... .17 6.084 1 .526 6.084 DL+... .023 12.1... 1
3 2B5 HSS4x3x4 Yes 0 A500 ... .249 5.87 1 .977 5.75 DL+... .05 0 1
4 M6 HSS2.5x2.... No 0 A500 ... .263 6.084 1 .933 6.084 DL+... .023 12.1... 1

Beam Code S ummary for Hot Rolled : 15'-8"
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Hot Rolled : 12'-8"
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Hot Rolled : 10' Plaza Level
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

1 1B1 W12x26 Yes 0 A992 .416 5.08 5 .291 5.419 DL+... .239 10.8... 5
2 1B3 W12x26 Yes 0 A992 .169 3.917 5 .087 3.482 DL+... .142 0 5
3 1B2 W12x26 Yes 0 A992 .183 3.974 5 .096 3.599 DL+... .192 0 5
4 1B4 W12x26 Yes 0 A992 .561 6.823 5 .49 6.823 DL+... .256 0 5
5 1B7 W12x26 Yes 0 A992 .01 10.345 2 .025 0 LL .011 10.3... 2
6 1B20 W14x30 Yes 0 A992 .501 11.623 5 .346 17.167 DL+... .098 11.4... 3
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Code S ummary for Hot Rolled : 10' Plaza Level (Continued)
Label S ize Explicit S tuds Camb...MaterialBending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear ... Loc[ft] LC

7 1B19 W14x30 Yes 0 A992 .323 11.623 3 .169 17.167 DL+... .08 11.4... 3
8 1B8 W14x68 Yes 0 A992 .042 3.682 5 .041 7.715 DL+... .032 0 5
9 1B26 W12x26 Yes 0 A992 .005 3.521 2 .036 0 LL .005 0 2
10 1B6 W12x26 Yes 0 A992 .131 3.771 5 .07 3.771 DL+... .108 7.542 5
11 1B11 W14x61 Yes 0 A992 .063 3.159 5 .029 2.958 DL+... .105 4.813 5
12 1B10 W10x22 Yes 0 A992 .037 6.137 3 .025 0 LL .026 6.312 3
13 1B14 W10x22 Yes 0 A992 .092 4.036 5 .041 10.172 DL+... .044 4.036 5
14 1B17 W12x26 Yes 0 A992 .512 3.961 5 .227 3.961 DL+... .291 7.042 5
15 1B16 W12x26 Yes 0 A992 .025 4.229 5 .025 0 LL .019 0 5
16 1B18 W12x26 Yes 0 A992 .027 4.229 5 .025 0 LL .022 0 5
17 1B5 W12x26 Yes 0 A992 .046 2.206 5 .025 0 LL .055 4.813 5
18 1B24 W12x40 Yes 0 A992 .143 4.066 5 .085 4.066 DL+... .129 8.132 5
19 1B15 W12x26 Yes 0 A992 .025 4.229 5 .025 0 LL .019 0 5
20 1B9 W12x26 Yes 0 A992 .064 8.241 3 .075 8.241 DL+... .025 16.8... 3
21 1B28 W12x26 Yes 0 A992 0 .458 5 .025 0 LL .003 0 5
22 1B29 W12x26 Yes 0 A992 0 .625 5 .025 0 LL 0 0 5

Beam Code S ummary for Wood : 25' 1/4" R oof
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

1 RB19 3-1.75X14FS Yes 2.0E  ... .829 6.552 8 .699 6.167 DL+... .704 0 8
2 RB14 3-1.75X14FS Yes 2.0E  ... .832 5.91 8 .698 6.167 DL+... .726 12.3... 8
3 RB13 3-1.75X14FS Yes 2.0E  ... .829 6.552 8 .699 6.167 DL+... .704 0 8
4 RB9 3-1.75X14FS Yes 2.0E  ... .83 5.782 8 .697 6.167 DL+... .701 12.3... 8
5 RB4 3-1.75X14FS Yes 2.0E  ... .817 6.167 8 .685 6.167 DL+... .75 0 8
6 RB8 3-1.75X14FS Yes 2.0E  ... .817 6.167 8 .685 6.167 DL+... .75 12.3... 8
7 M120 2X2 No Spruc... .008 .166 8 .025 0 LL .03 0 8
8 M121 2X2 No Spruc... .005 .125 8 .025 0 LL .023 0 8
9 M107 3-1.74X14FS Yes 2.0E  ... .836 6.424 8 .702 6.167 DL+... .73 0 8
10 M94 2-1.75X14FS Yes 2.0E  ... .003 1.813 8 .025 0 LL .009 0 8
11 M137 2X2 No Spruc... .06 .458 8 .025 0 LL .08 0 8
12 RB3 3-1.75X14FS Yes 2.0E  ... .83 5.782 8 .697 6.167 DL+... .701 12.3... 8

Beam Code S ummary for Wood : 23'-4" V3 Nanny
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Wood : 22' V2 Top of Window
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

1 3B5 3-1.75X11.875FS Yes 2.0E  ... .058 6.084 6 .043 6.084 DL+... .043 12.1... 6

Beam Code S ummary for Wood : 19' V1 Mezz V3 Study
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

1 2B12 3-1.75X11.875FS Yes 2.0E  ... .687 6.488 7 .798 8.066 DL+... .412 0 7
2 2B11 2-1.75X11.875FS Yes 2.0E  ... .553 5.959 7 .459 5.959 DL+... .379 0 7
3 2B13 2-1.75X11.875FS Yes 2.0E  ... .076 6.5 7 .067 6.5 DL+... .052 0 7
4 2B2 2-1.75X11.875FS Yes 2.0E  ... .243 8.767 7 .278 8.767 DL+... .134 16.8... 7
5 2B3 2-1.75X11.875FS Yes 2.0E  ... 0 .791 6 .025 0 LL .001 0 6
6 M22 2-1.75X11.875FS Yes 2.0E  ... .006 1.813 7 .025 0 LL .015 0 7
7 2B24 2-1.75X11.875FS Yes 2.0E  ... .015 1.823 6 .025 0 LL .037 3.646 6
8 2B1 2-1.75X11.875FS Yes 2.0E  ... .013 2.456 7 .025 0 LL .024 0 7
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Code S ummary for Wood : 19' V1 Mezz V3 Study (Continued)
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

9 M43 2X2 No 2.0E  ... .046 .458 7 .025 0 LL .058 0 7

Beam Code S ummary for Wood : 17.5' V2 V3 Top of (low) windows
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

1 2B4 2-1.75X11.875FS Yes 2.0E  ... .221 2.625 7 .089 3 DL+... .386 0 7
2 2B6 3-1.75X11.875FS Yes 2.0E  ... .109 5.75 6 .077 5.75 DL+... .086 0 6

Beam Code S ummary for Wood : 15'-8"
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Wood : 12'-8"
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

No Data to Print ...

Beam Code S ummary for Wood : 10' Plaza Level
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

1 1B21 2-1.75X11.875FS Yes 2.0E  ... .124 1.25 7 .035 1.597 DL+... .291 3.333 7
2 1B13 2-1.75X11.875FS Yes 2.0E  ... .13 4.297 7 .083 4.488 DL+... .123 0 7
3 1B22 2-1.75X11.875FS Yes 2.0E  ... .013 1.49 7 .025 0 LL .033 0 7
4 1B27 3-1.75X14FS Yes 2.0E  ... .128 7.75 8 .132 7.75 DL+... .088 0 8
5 1B23 2-1.75X11.875FS Yes 2.0E  ... .068 1.557 7 .025 0 LL .139 3.646 7
6 M70 2-1.75X14FS Yes 2.0E  ... .055 1.625 8 .025 0 LL .137 3.25 8
7 1B12 2-1.75X14FS Yes 2.0E  ... .134 3.143 8 .058 2.959 DL+... .256 0 8
8 1J3A 2X10 Yes Spruc... .058 1.834 7 .025 0 LL .1 3.667 7
9 1J3B 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
10 1J3C 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
11 1J3D 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
12 1J3E 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
13 1J3F 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
14 1J3G 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
15 1J3H 2X10 Yes Spruc... .073 1.834 7 .025 0 LL .126 3.667 7
16 1J3I 2X10 Yes Spruc... .058 1.834 7 .025 0 LL .1 3.667 7
17 1J5A 2X6 Yes Spruc... .163 1.625 7 .056 1.625 DL+... .223 0 7
18 1J5B 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
19 1J5C 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
20 1J5D 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
21 1J5E 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
22 1J5F 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
23 1J5G 2X6 Yes Spruc... .18 1.625 7 .062 1.625 DL+... .245 0 7
24 1J5H 2X6 Yes Spruc... .163 1.625 7 .056 1.625 DL+... .223 0 7
25 M139 2X2 No Spruc... .184 .411 6 .053 .411 DL+... .272 0 6
26 M140 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
27 M141 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
28 M142 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
29 M143 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
30 M144 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
31 M145 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 1 6
32 M146 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
33 M147 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Code S ummary for Wood : 10' Plaza Level (Continued)
Label S ize Explicit Material Bending Check Loc[ft] LC Defl Ch... Loc[ft] Cat Shear Check Loc[ft] LC

34 M148 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
35 M149 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
36 M150 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
37 M155 2X2 No Spruc... .272 .5 6 .096 .5 DL+... .33 0 6
38 M156 2X2 No Spruc... .184 .411 6 .053 .411 DL+... .272 .823 6
39 1B25 2-1.75X14FS Yes 2.0E  ... .031 3.193 8 .025 0 LL .052 0 8
40 DRAG 2X4 No Spruc... .647 1.97 7 .426 1.97 DL+... .465 3.939 7
41 DRAG 159 2X6 No Spruc... .476 2.456 7 .216 2.456 DL+... .374 0 7

Beam Des ign for Wood Products  : 25' 1/4" Roof
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

1 RJ2-80 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
2 RJ2-81 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
3 RJ2-82 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
4 RJ2-83 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
5 RJ2-84 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
6 RJ2-85 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
7 RJ2-86 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
8 RJ2-87 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
9 RJ2-88 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
10 RJ2-89 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
11 RJ2-90 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
12 RJ2-91 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
13 RJ2-92 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
14 RJ2-93 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
15 RJ2-94 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
16 RJ2-95 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
17 RJ2-96 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
18 RJ2-97 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
19 RJ2-98 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
20 RJ2-99 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
21 RJ2-100 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
22 RJ2-101 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
23 RJ2-102 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
24 RJ2-103 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
25 RJ2-104 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
26 RJ2-105 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
27 RJ2-106 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
28 RJ2-107 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
29 RJ2-108 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
30 RJ2-109 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
31 RJ2-110 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
32 RJ2-111 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
33 RJ2-112 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
34 RJ2-113 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
35 RJ2-114 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
36 RJ2-115 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
37 RJ2-116 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
38 RJ2-117 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
39 RJ2-118 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
40 RJ2-119 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Des ign for Wood Products  : 25' 1/4" Roof (Continued)
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

41 RJ2-120 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
42 RJ2-121 Red_I90x14 Yes -1.88 2.921 -7.911 13.144 1.88 1.88 .277 .277
43 RJ2-122 Red_I90x14 Yes -1.88 2.921 -7.911 13.144 1.88 1.88 .277 .277
44 RJ2-123 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
45 RJ2-124 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
46 RJ2-125 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
47 RJ2-126 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
48 RJ2-127 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
49 RJ2-128 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
50 RJ2-129 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
51 RJ2-130 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
52 RJ2-131 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
53 RJ2-132 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
54 RJ2-133 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
55 RJ2-134 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
56 RJ2-135 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
57 RJ2-136 Red_I90x14 Yes -1.881 2.921 -7.918 13.144 1.881 1.881 .278 .278
58 RJ1-82 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
59 RJ1-83 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
60 RJ1-84 Red_I90x14 Yes -1.887 2.921 -7.94 13.144 1.887 1.887 .278 .278
61 RJ1-85 Red_I90x14 Yes -1.887 2.921 -7.94 13.144 1.887 1.887 .278 .278
62 RJ1-86 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
63 RJ1-87 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
64 RJ1-88 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
65 RJ1-89 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
66 RJ1-90 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
67 RJ1-91 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
68 RJ1-92 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
69 RJ1-93 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
70 RJ1-94 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
71 RJ1-95 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
72 RJ1-96 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
73 RJ1-97 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
74 RJ1-98 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
75 RJ1-99 Red_I90x14 Yes -1.888 2.921 -7.947 13.144 1.888 1.888 .279 .279
76 RJ1-100 Red_I90x14 Yes -1.707 2.921 -7.182 13.144 1.707 1.707 .256 .256
77 RJ1-101 Red_I90x14 Yes -1.694 2.921 -7.129 13.144 1.694 1.694 .254 .254
78 RJ1-102 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
79 RJ1-103 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
80 RJ1-104 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
81 RJ1-105 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
82 RJ1-106 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
83 RJ1-107 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
84 RJ1-108 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
85 RJ1-109 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
86 RJ1-110 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
87 RJ1-111 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
88 RJ1-112 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
89 RJ1-113 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
90 RJ1-114 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
91 RJ1-115 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
92 RJ1-116 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Beam Des ign for Wood Products  : 25' 1/4" Roof (Continued)
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

93 RJ1-117 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
94 RJ1-118 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
95 RJ1-119 Red_I90x14 Yes -1.863 2.921 -7.84 13.144 1.863 1.863 .276 .276
96 RJ1-120 Red_I90x14 Yes -1.693 2.921 -7.124 13.144 1.693 1.693 .253 .253
97 RJ1-121 Red_I90x14 Yes -1.695 2.921 -7.132 13.144 1.695 1.695 .254 .254
98 RJ1-122 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
99 RJ1-123 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
100 RJ1-124 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
101 RJ1-125 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
102 RJ1-126 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
103 RJ1-127 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
104 RJ1-128 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
105 RJ1-129 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
106 RJ1-130 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
107 RJ1-131 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
108 RJ1-132 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
109 RJ1-133 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
110 RJ1-134 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
111 RJ1-135 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
112 RJ1-136 Red_I90x14 Yes -1.864 2.921 -7.846 13.144 1.864 1.864 .276 .276
113 M138 Red_I90x14 Yes -.964 2.921 -4.059 13.144 .964 .964 .16 .16
114 M139 Red_I90x14 Yes -.951 2.921 -4 13.144 .951 .951 .157 .157
115 M140 Red_I90x14 Yes -.952 2.921 -4.006 13.144 .952 .952 .158 .158
116 M141 Red_I90x14 Yes -.953 2.921 -4.008 13.144 .953 .953 .158 .158

Beam Des ign for Wood Products  : 23'-4" V3 Nanny
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

1 3J1A Red_I45x9.5 Yes .701 1.59 -2.272 3.62 .701 .701 .37 .37
2 3J1B Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
3 3J1C Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
4 3J1D Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
5 3J1E Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
6 3J1F Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
7 3J1G Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
8 3J1H Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
9 3J1I Red_I45x9.5 Yes .729 1.59 -2.363 3.62 .729 .729 .385 .385
10 3J1J Red_I45x9.5 Yes .461 1.59 -1.495 3.62 .461 .461 .246 .246

Beam Des ign for Wood Products  : 22' V2 Top of Window
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 19' V1 Mezz V3 S tudy
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

1 2J2A Red_I45x11.875 Yes .725 1.785 -2.355 4.685 .725 .725 .383 .383
2 2J2B Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
3 2J2C Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
4 2J2D Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
5 2J2E Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
6 2J2F Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
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Des igner : BG
Job Number : 170266 Checked By: AVB
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Beam Des ign for Wood Products  : 19' V1 Mezz V3 S tudy (Continued)
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

7 2J2G Red_I45x11.875 Yes .735 1.785 -2.39 4.685 .735 .735 .389 .389
8 2J2H Red_I45x11.875 Yes .725 1.785 -2.355 4.685 .725 .725 .383 .383
9 2J3A Red_I45x11.875 Yes .334 1.785 -.543 4.685 .334 .334 .177 .177
10 2J3B Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
11 2J3C Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
12 2J3D Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
13 2J3E Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
14 2J3F Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
15 2J3G Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
16 2J3H Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
17 2J3I Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
18 2J3J Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
19 2J3K Red_I45x11.875 Yes .368 1.785 -.598 4.685 .368 .368 .194 .194
20 2J3L Red_I45x11.875 Yes .334 1.785 -.543 4.685 .334 .334 .177 .177
21 2J1-31 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
22 2J1-32 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
23 2J1-33 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
24 2J1-34 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
25 2J1-35 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
26 2J1-36 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
27 2J1-37 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
28 2J1-38 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
29 2J1-39 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
30 2J1-40 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485
31 2J1-41 Red_I45x11.875 Yes -.917 1.785 -3.86 4.685 .917 .917 .485 .485

Beam Des ign for Wood Products  : 17.5' V2 V3 Top of (low) windows
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 15'-8"
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 12'-8"
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

No Data to Print ...

Beam Des ign for Wood Products  : 10' Plaza Level
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

1 1J4A Red_I45x11.875 Yes -.749 1.785 -3.154 4.685 .749 .749 .398 .398
2 1J4B Red_I45x11.875 Yes -1.039 1.785 -4.373 4.685 1.039 1.039 .548 .548
3 1J4D Red_I45x11.875 Yes -.873 1.785 -3.673 4.685 .873 .873 .462 .462
4 1J4E Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
5 1J4G Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
6 1J4H Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
7 1J4I Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
8 1J4J Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
9 1J4K Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
10 1J4L Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
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Des igner : BG
Job Number : 170266 Checked By: AVB
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Beam Des ign for Wood Products  : 10' Plaza Level (Continued)
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

11 1J4M Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
12 1J4N Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
13 1J4O Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
14 1J4P Red_I45x11.875 Yes -.749 1.785 -3.154 4.685 .749 .749 .398 .398
15 1J4Y Red_I45x11.875 Yes -.778 1.785 -3.274 4.685 .778 .778 .413 .413
16 1J4Z Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
17 1J4AA Red_I45x11.875 Yes -.952 1.785 -4.007 4.685 .952 .952 .503 .503
18 1J4BB Red_I45x11.875 Yes -.778 1.785 -3.274 4.685 .778 .778 .413 .413
19 1J2A Red_I45x11.875 Yes .122 1.785 -.099 4.685 .122 .122 .065 .065
20 1J2B Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
21 1J2C Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
22 1J2D Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
23 1J2E Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
24 1J2F Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
25 1J2G Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
26 1J2H Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
27 1J2I Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
28 1J2J Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
29 1J2K Red_I45x11.875 Yes .139 1.785 -.113 4.685 .139 .139 .074 .074
30 1J2L Red_I45x11.875 Yes .122 1.785 -.099 4.685 .122 .122 .065 .065
31 PUR86 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
32 PUR87 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
33 PUR88 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
34 PUR89 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
35 PUR90 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
36 PUR91 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
37 PUR101 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
38 PUR102 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
39 PUR103 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
40 PUR104 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
41 PUR105 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
42 PUR106 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
43 PUR107 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
44 PUR116 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
45 PUR117 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
46 PUR118 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
47 PUR119 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
48 PUR120 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
49 PUR121 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
50 PUR122 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
51 PUR123 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
52 PUR124 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
53 PUR125 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
54 PUR126 Red_I90x14 Yes 2.572 2.921 -9.967 13.144 2.572 2.572 .449 .449
55 PUR153 Red_I90x14 Yes -1.998 2.921 -6.578 13.144 1.247 2.056 .472 .462
56 PUR154 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
57 PUR155 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
58 PUR156 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
59 PUR157 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
60 PUR158 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
61 PUR159 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
62 PUR160 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
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Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
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Beam Des ign for Wood Products  : 10' Plaza Level (Continued)
Label S ize Explicit Vmax[k] V'[k] Mmax[k-... M'r[k-ft] Max S tart Re...Max End ... Min Start R...Min End R ea...

63 PUR161 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
64 PUR162 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
65 PUR163 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
66 PUR164 Red_I90x14 Yes -2.189 2.921 -7.205 13.144 1.364 2.253 .514 .503
67 PUR165 Red_I90x14 Yes -1.998 2.921 -6.578 13.144 1.247 2.056 .472 .462
68 PUR138 Red_I90x14 Yes -.278 2.54 -.49 11.43 .278 .278 .166 .166
69 PUR139 Red_I90x14 Yes -.345 2.54 -.607 11.43 .345 .345 .204 .204
70 PUR140 Red_I90x14 Yes -.278 2.54 -.49 11.43 .278 .278 .166 .166
71 PUR144 Red_I90x14 Yes 1.123 2.921 -2.374 13.144 1.123 1.123 .199 .199
72 PUR145 Red_I90x14 Yes 1.404 2.921 -2.968 13.144 1.404 1.404 .245 .245
73 PUR146 Red_I90x14 Yes 1.123 2.921 -2.374 13.144 1.123 1.123 .199 .199
74 PUR187 Red_I90x14 Yes -.953 2.921 -1.677 13.144 .953 .953 .169 .169
75 PUR188 Red_I90x14 Yes .929 2.921 -1.635 13.144 .929 .91 .165 .162
76 PUR215 Red_I90x14 Yes 1.144 2.921 -2.42 13.144 1.144 1.144 .203 .203
77 PUR178 Red_I90x14 Yes .91 2.921 -1.531 13.144 .91 .887 .161 .158
78 PUR204 Red_I90x14 Yes .608 2.921 -.96 13.144 .608 .576 .111 .106
79 PUR205 Red_I90x14 Yes .982 2.921 -1.454 13.144 .982 .951 .171 .166
80 PUR206 Red_I90x14 Yes .915 2.921 -1.262 13.144 .915 .884 .16 .155
81 PUR207 Red_I90x14 Yes .848 2.921 -1.084 13.144 .848 .817 .148 .143
82 PUR208 Red_I90x14 Yes .781 2.921 -.92 13.144 .781 .75 .136 .131
83 PUR209 Red_I90x14 Yes .634 2.921 -.683 13.144 .634 .616 .112 .109
84 PUR214 Red_I90x14 Yes -1.291 2.921 -2.829 13.144 1.272 1.291 .224 .227
85 PUR216 Red_I90x14 Yes -1.522 2.921 -3.488 13.144 1.49 1.522 .26 .265
86 PUR217 Red_I90x14 Yes -1.589 2.921 -3.802 13.144 1.557 1.589 .272 .277
87 PUR218 Red_I90x14 Yes -1.656 2.921 -4.129 13.144 1.623 1.656 .284 .289
88 PUR219 Red_I90x14 Yes -1.723 2.921 -4.47 13.144 1.69 1.723 .295 .3
89 PUR220 Red_I90x14 Yes -1.789 2.921 -4.824 13.144 1.757 1.789 .307 .312
90 PUR221 Red_I90x14 Yes -1.647 2.921 -4.606 13.144 1.615 1.647 .285 .29
91 1J 4-154 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
92 1J 4-155 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
93 1J 4-156 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
94 1J 4-157 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
95 1J 4-158 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
96 1J 4-159 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451
97 1J 4-160 Red_I45x11.875 Yes -.851 1.785 -3.58 4.685 .851 .851 .451 .451

Hot Rolled Steel Column Code Checks
S tack ... Shape Code Check E lev[ft] ... Shear Check E le... Dir LC phi*Pnc [k] phi*Pnt [k] phi*Mn ... phi*Mn z-... Cb Eqn

1 (5-E) 1 HSS4... .559 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
2 2 HSS4... .324 10.216 5 .000 10.... 10 99.405 139.518 16.181 16.181 1 H1-...
3 (5-F) 1 HSS4... .668 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
4 2 HSS4... .800 10 5 .000 10 10 47.756 139.518 16.181 16.181 1 H1-...
5 (1-F) 1 HSS4... .238 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
6 1 1 HSS4... .308 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
7 (3-F) 1 HSS4... .391 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
8 2 1 HSS4... .039 0 3 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
9 3 1 HSS4... .391 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
10 4 1 HSS4... .305 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
11 5 1 HSS4... .019 0 3 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
12 (5-D) 1 HSS4... .424 19.032 5 .000 0 10 84.454 139.518 16.181 16.181 1 H1-...
13 (6-F) 1 HSS4... .604 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
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Hot Rolled Steel Column Code Checks  (C ontinued)
S tack ... Shape Code Check E lev[ft] ... Shear Check E le... Dir LC phi*Pnc [k] phi*Pnt [k] phi*Mn ... phi*Mn z-... Cb Eqn

14 2 HSS4... .747 10 5 .000 10 10 47.756 139.518 16.181 16.181 1 H1-...
15 (3-E) 1 HSS5... .212 0 5 .000 0 10 166.542 217.764 31.602 31.602 1 H1-...
16 2 HSS5... .319 10 5 .000 10 10 92.007 217.764 31.602 31.602 1 H1-...
17 7 1 HSS5... .138 0 5 .000 0 10 243.236 326.232 45.195 45.195 1 H1-...
18 8 1 HSS4... .161 0 5 .000 0 10 91.807 139.518 16.181 16.181 1 H1-...
19 9 1 HSS5... .063 0 5 .000 0 10 243.236 326.232 45.195 45.195 1 H1-...
20 2 HSS5... .015 10 5 .000 10 10 133.89 326.232 45.195 45.195 1 H1-...
21 (6-E) 1 HSS4... .354 10 5 .000 10 10 99.405 139.518 16.181 16.181 1 H1-...
22 (6-F') 1 HSS4... .003 10 1 .000 10 10 82.281 249.228 26.565 26.565 1 H1-...
23 (6-D) 1 HSS4... .424 19.089 5 .000 15.... 10 84.454 139.518 16.181 16.181 1 H1-...
24 (3-A) 1 HSS4... .409 10 5 .000 10 10 99.405 139.518 16.181 16.181 1 H1-...
25 2 HSS4... .825 19 5 .000 19 10 42.723 139.518 16.181 16.181 1 H1-...
26 (3-B) 1 HSS5... .223 10 5 .000 10 10 148.006 217.764 31.602 31.602 1 H1-...
27 2 HSS5... .271 19.05 5 .000 19.... 10 119.037 217.764 31.602 31.602 1 H1-...
28 (3-C) 1 HSS5... .605 10 5 .000 10 10 61.701 217.764 31.602 31.602 1 H1-...
29 (3-D) 1 HSS5... .489 10 5 .000 10 10 74.879 217.764 31.602 31.602 1 H1-...
30 (4-D) 1 HSS5... .531 10 5 .000 10 10 63.056 178.02 26.255 26.255 1 H1-...
31 (4-E) 1 HSS5... .515 10 5 .000 10 10 77.133 178.02 26.255 26.255 1 H1-...
32 10 1 HSS5... .018 23.426 5 .000 10 10 110.801 255.852 36.57 36.57 1 H1-...
33 11 1 HSS4... .053 10 5 .000 10 10 82.281 249.228 26.565 26.565 1 H1-...
34 (5-B) 1 HSS4... .584 19 5 .000 19 10 54.332 139.518 16.181 16.181 1 H1-...
35 (5-C) 1 HSS4... .491 19 5 .000 19 10 68.932 139.518 16.181 16.181 1 H1-...
36 (3-A') 1 HSS4... .098 19 5 .000 19 10 44.22 169.74 19.285 19.285 1 H1-...
37 (4-A') 1 HSS4... .027 19 5 .000 19 10 138.935 139.518 16.181 16.181 1 H1-...
38 (4-A) 1 HSS4... .824 19 5 .000 19 10 42.723 139.518 16.181 16.181 1 H1-...
39 (4-B) 1 HSS4... .591 19 5 .000 19 10 54.332 139.518 16.181 16.181 1 H1-...
40 (4-C) 1 HSS4... .522 19 5 .000 19 10 68.932 139.518 16.181 16.181 1 H1-...
41 13 1 HSS4... .003 22.024 3 .000 19 10 138.935 139.518 16.181 16.181 1 H1-...
42 14 1 HSS4... .037 19 1 .000 19 10 128.975 139.518 16.181 16.181 1 H1-...
43 15 1 HSS4... .018 23.389 5 .000 19 10 81.98 139.518 16.181 16.181 1 H1-...
44 (6-B) 1 HSS4... .434 23.377 5 .000 19 10 86.602 139.518 16.181 16.181 1 H1-...
45 (6-C) 1 HSS4... .471 19 5 .000 19 10 68.932 139.518 16.181 16.181 1 H1-...
46 16 1 HSS4... .039 19 5 .000 19 10 44.22 169.74 19.285 19.285 1 H1-...

Wood Column Code C hecks
S tack Lift Shape Code C... E lev[ft] LC Shear C...E lev[ft] Dir LC Fc' [ksi] Ft' [ksi] Fb1' [ksi] Fb2' [ksi] Fv' [ksi] Eqn

1 12 1 4-2X6 .130 10 7 .000 10 z 10 .807 .585 1.136 1.308 .135 3.6.3
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Gravity Wall Utilization



Company : Blackwell Structural Engineers
Des igner : BG
Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Wall Results, Wood Wall Panel
Wall Panel Region S tud S ize S tud Spacing[in] Axial C heck Gov LC

1 STUD WALL 1 R1 2X6 16 .09 7
2 STUD WALL 2 R1 2X6 16 .039 7
3 STUD WALL 3 R1 2X6 16 .018 6
4 STUD WALL 4 R1 2X6 16 .018 6
5 STUD WALL 5 R1 2X6 16 .115 8
6 SW-WP7 B R1 2X6 16 .146 7
7 SW-WP11 A R1 2X6 16 .353 7
8 SW-WP11 B R1 2X6 16 .368 7
9 SW-WP8 UPP... R1 2X6 16 .007 8
10 SW-WP8 LO... R1 2X6 16 .009 8
11 SW-WP13 R1 2X6 16 .019 7
12 SW-WP14 R1 2X6 16 .06 7
13 SW-WP12 B R1 2X6 16 .125 7
14 STUD WALL 8 R1 2X6 16 .105 7
15 SW-WP6 LO... R1 2X6 16 .059 7
16 SW-WP7 A R1 2X6 16 .141 7
17 STUD WALL 6 R1 2X6 16 .086 7
18 SW-WP12 A R1 2X6 16 .102 7
19 STUD WALL 7 R1 2X6 16 .017 6
20 SW-WP10 R1 2X6 16 .025 10
21 SW-WP9 R1 2X6 16 .009 8
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VOLUME 2, 3 AND BASEMENT LATERAL SYSTEM
Designed using RISA3D linked with RISAFloor
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*RENDERED VIEW SHOWN FOR CONTEXT ONLY. REFER TO MEMBER PROPERTIES AND STRUCTURAL DRAWINGS FOR DETAILS.
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Lateral Geometry Definition
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Lateral Wall and Member Designation
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NOTE THAT COLUMN LABELS DO NOT NECESSARILY CORRELATE WITH THE GRAVITY LABELS.



Company : Blackwell Structural Engineers Feb 15, 2018
6:17 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Hot Rolled Steel Section Sets
Label Shape Type Des ign List Material Des ign Rules A [in2] Iyy [in...Izz [in...J [in4]

1 T/C  Brace HSS3x3x4 VBrace None A500 Gr.B Rect Typical 2.44 3.02 3.02 5.08
2 V2 V3 FRONT X-BRACE L5x3.5x12 VBrace S ingle Angle A36 Gr.36 Typical 5.85 5.52 13.9 1.09
3 CABLE R0.75 HBrace None A36 Gr.36 Typical .442 .016 .016 .031
4 V2 REAR X-BRACE L3x2.5x8 VBrace S ingle Angle A36 Gr.36 Typical 2.5 1.29 2.07 .213

Member Primary Data
Label I J oint J Joint K Joint Rotate(d... Section/Shape Type Des ign List Material Des ign Rul...

1 BR-11 N111 N128 T/C  Brace VBrace None A500 Gr.... Typical
2 BR-10 F8_N35 N125 T/C  Brace VBrace None A500 Gr.... Typical
3 3B2 N137 N1 W8x10 Beam Wide Flange A992 Typical
4 2B8 N136 N96 W8x10 Beam Wide Flange A992 Typical
5 X-BR 3A N134 F1_N200 V2 V3 FRONT X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
6 X-BR 3B F8_GRD... N16 V2 V3 FRONT X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
7 X-BR 5A N109 F1_N199 V2 V3 FRONT X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
8 X-BR 5B N236 N4 V2 V3 FRONT X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
9 BR-9 F8_N33 N179 T/C  Brace VBrace None A500 Gr.... Typical
10 V2 HANGER V2_DEF N137 HSS4x4x4 Column Tube A500 Gr.... Typical
11 V3 HANGER V3_DEF N136 HSS4x4x4 Column Tube A500 Gr.... Typical
12 X-BR 6B F8_N94 N109 CABLE HBrace None A36 Gr.36 Typical
13 X-BR 6A F8_N89 F8_N95 CABLE HBrace None A36 Gr.36 Typical
14 BR-14 N110 F8_N439 T/C  Brace VBrace None A500 Gr.... Typical
15 RB11 V2_DEF N16 W12x22 Beam None A992 Typical
16 RB1 N4 V3_DEF W12x22 Beam None A992 Typical
17 1B1 F8_N25 F8_N33 W12x26 Beam None A992 Typical
18 1B3 F8_N26 F8_N27 W12x26 Beam None A992 Typical
19 1B2 F8_N26 F8_N33 W12x26 Beam None A992 Typical
20 1B4 F8_N27 F8_N34 W12x26 Beam None A992 Typical
21 1B7 F8_N89 F8_N94 W12x26 Beam None A992 Typical
22 1B20 F8_N88 N109 W14x30 Beam None A992 Typical
23 1B19 N111 F8_N95 W14x30 Beam None A992 Typical
24 1B8 N109 F8_N95 W14x68 Beam None A992 Typical
25 1B21 F8_N54 N111 2-1.75X11.875FS Beam None 2.0E  M ic... Typical
26 1B23 F8_N327 F8_N43 2-1.75X11.875FS Beam None 2.0E  M ic... Typical
27 1B26 F8_GRD...F8_N38 W12x26 Beam None A992 14"
28 1B6 F8_N439 F8_N94 W12x26 Beam None A992 Typical
29 1B11 F8_GRD...F8_N263 W14x61 Beam None A992 Typical
30 1B10 N111 F8_N88 W10x22 Beam None A992 Typical
31 1B17 F8_N36 N134 W12x26 Beam None A992 Typical
32 1B16 N134 F8_N37 W12x26 Beam None A992 Typical
33 1B18 F8_N263 F8_N439 W12x26 Beam None A992 Typical
34 1B5 F8_N439 F8_N34 W12x26 Beam None A992 Typical
35 1B24 N111 F8_N263 W12x40 Beam None A992 Typical
36 (5-E) N118 N119 HSS4x4x4 Column None A500 Gr.... Typical
37 (5-F) N125 F8_N94 HSS4x4x4 Column None A500 Gr.... Typical
38 (1-F) N120 F8_N25 HSS4x4x4 Column None A500 Gr.... Typical
39 (2-F) N179 F8_N26 HSS4x4x4 Column None A500 Gr.... Typical
40 (3-F) N121 F8_N27 HSS4x4x4 Column None A500 Gr.... Typical
41 (5+-E) N128 F8_N32 HSS4x4x4 Column None A500 Gr.... Typical
42 (2--F) N122 F8_N33 HSS4x4x4 Column None A500 Gr.... Typical
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Company : Blackwell Structural Engineers Feb 15, 2018
6:17 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Member Primary Data (Continued)
Label I J oint J Joint K Joint Rotate(d... Section/Shape Type Des ign List Material Des ign Rul...

43 (4--F) N123 F8_N34 HSS4x4x4 Column None A500 Gr.... Typical
44 (5+-F) N124 F8_N35 HSS4x4x4 Column None A500 Gr.... Typical
45 (6-F) N125A F8_N89 HSS4x4x4 Column None A500 Gr.... Typical
46 CS1 N110 F8_N263 HSS5x5x8 Column None A500 Gr.... Typical
47 (4+-F) N126 F8_N439 HSS4x4x4 Column None A500 Gr.... Typical
48 CS2 N127 F8_GRD... HSS5x5x8 Column None A500 Gr.... Typical
49 CS3 F8_GRD...F1_N200 HSS5x5x8 Column None A500 Gr.... Typical
50 (6-F') N109 N4 HSS4x4x8 Column None A500 Gr.... Typical
51 CS4 N134 N16 HSS5x5x6 Column None A500 Gr.... Typical
52 CS44 N236 F1_N199 HSS4x4x8 Column None A500 Gr.... Typical
53 1B15 F8_GRD...F8_N34 W12x26 Beam None A992 Typical
54 1B14 F8_N22 F8_N27 W10x22 Beam None A992 Typical
55 M N113 F8_GRD... HSS5x5x5 Column None A500 Gr.... Typical
56 (3+-A') N220A F1_N147 HSS4x4x5 Column None A500 Gr.... Typical
57 (3++-A') N192 F1_N201 HSS4x4x5 Column None A500 Gr.... Typical
58 RB18 F1_N246 F1_N148 W12x22 Beam None A992 Typical
59 RB6 F1_N247 F1_N248 W12x22 Beam None A992 Typical
60 3B1 F2_N248 F2_N247 W8x18 Beam None A992 Typical
61 2B23 F4_N59 N196 W10x22 Beam None A992 Typical
62 M66A N213 N195 HSS4x4x4 Column None A500 Gr.... Typical
63 (3-B) N214 N215 HSS5x5x5 Column None A500 Gr.... Typical
64 CS5 N214A F2_N248 HSS4x4x4 Column None A500 Gr.... Typical
65 BR-12 N214A F2_N31 T/C  Brace VBrace None A500 Gr.... Typical
66 BR-6 F2_N31 F1_N247 T/C  Brace VBrace None A500 Gr.... Typical
67 BR-8 N213 N196 T/C  Brace VBrace None A500 Gr.... Typical
68 X-BR 4A F1_N147 N192 V2 REAR X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
69 X-BR 4B N220A F1_N201 V2 REAR X-BRACE VBrace S ingle Angle A36 Gr.36 Typical
70 CS7 F1_N242 F2_N31 HSS4x4x4 Beam Wide Flange A992 Typical
71 CS6 N211 F2_N31 HSS4x4x4 Beam Wide Flange A992 Typical
72 1B27 F8_N53 F8_N25 3-1.75X14FS Beam None 2.0E  M ic... Typical
73 CS8 F4_N247 F1_N247 HSS4x4x4 Column None A500 Gr.... Typical
74 (3-E) N113 F8_GRD... HSS5x5x5 Column None A500 Gr.... Typical
75 (F -5) N125 F8_N94 HSS4x4x4 Column None A500 Gr.... Typical
76 (F -6) N125A F8_N89 HSS4x4x4 Column None A500 Gr.... Typical
77 1B9 F8_N417 F8_N418 W12x26 Beam None A992 Typical
78 1B28 F8_N29... F8_N300 W12x26 Beam None A992 Typical
79 1B29 F8_N303 F8_N307 W12x26 Beam None A992 Typical
80 (3-A) N213 N195 HSS4x4x4 Column None A500 Gr.... Typical
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WALL DESIGNATIONS
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Company : Blackwell Structural Engineers Feb 15, 2018
6:17 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Wall Panel Data
Label A Joint B Joint C Joint D Joint Material Ty...Material Set Thickne... Des ign Rule Panel/Spacing

1 SW-WP7 B F4_N92 F4_N106 F8_N327 F8_N92 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
2 SW-WP11 A F8_N54 F8_N92 N130 N199 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
3 SW-WP11 B F8_N92 F8_N327 N131 N130 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
4 SW-WP8 LOW ER F2_N59 F2_N60 N201 N200 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
5 SW-WP13 F4_N104 F4_N119 F8_N304 F8_N61 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
6 SW-WP14 F8_N61 F8_N304 N203 N217A Wood Spruce-P i... 5.5 (stud) 4" S1_15/32_8d@4 | 16
7 SW-WP12 B F4_N105 F4_N87 N204 N206A Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
8 SW-WP3 N216 N217 N196 N195 Wood Spruce-P i... 5.5 (stud) 4" S1_15/32_8d@4 | 16
9 SW-WP4 N224 N225 N227 N226 Wood Spruce-P i... 5.5 (stud) 4" S1_15/32_8d@4 | 16
10 SW-WP6 LOW ER F2_N86 F2_N84 F4_N84 F4_N86 Wood Spruce-P i... 5.5 (stud) 4" S1_15/32_8d@4 | 16
11 SW-WP6 UPPE R N240A N241A F2_N84 F2_N86 Wood Spruce-P i... 5.5 (stud) 4" S1_15/32_8d@4 | 16
12 SW-WP5 N242 N243 N245 N244 Wood Spruce-P i... 5.5 (stud) 2" S1_15/32_8d@2 | 16
13 SW-WP8 UPPE R N222 N223 F2_N60 F2_N59 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
14 SW-WP7 A F4_N118 F4_N92 F8_N92 F8_N54 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
15 SW-WP12 A F4_N87 F4_N110 N214B N204 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
16 SW-WP10 F4_N131 N85 N234A N233 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16
17 SW-WP9 N219 N218 N85 F4_N131 Wood Spruce-P i... 5.5 (stud) 6" S1_15/32_8d@6 | 16

Wall Panel Advanced Data
Label Seismic  ... Des ign... SSAF In-plane Ic ...Out-plane Ic... K Cm In-...Cm Ou...Inactive

1 SW-WP7 B N/A Segme... 1 N/A N/A N/A N/A
2 SW-WP11 A N/A Segme... 1 N/A N/A N/A N/A
3 SW-WP11 B N/A Segme... 1 N/A N/A N/A N/A
4 SW-WP8 LOWER N/A Segme... 1 N/A N/A N/A N/A
5 SW-WP13 N/A Segme... 1 N/A N/A N/A N/A
6 SW-WP14 N/A Segme... 1 N/A N/A N/A N/A
7 SW-WP12 B N/A Segme... 1 N/A N/A N/A N/A
8 SW-WP3 N/A Segme... 1 N/A N/A N/A N/A
9 SW-WP4 N/A Segme... 1 N/A N/A N/A N/A
10 SW-WP6 LOWER N/A Segme... 1 N/A N/A N/A N/A
11 SW-WP6 UPPE R N/A Segme... 1 N/A N/A N/A N/A
12 SW-WP5 N/A Segme... 1 N/A N/A N/A N/A
13 SW-WP8 UPPE R N/A Segme... 1 N/A N/A N/A N/A
14 SW-WP7 A N/A Segme... 1 N/A N/A N/A N/A
15 SW-WP12 A N/A Segme... 1 N/A N/A N/A N/A
16 SW-WP10 N/A Segme... 1 N/A N/A N/A N/A
17 SW-WP9 N/A Segme... 1 N/A N/A N/A N/A

Wood Wall Panel Parameters
Label Top Plate S ill Plate S tuds Min Stud ... Max S tud ... G reen Lumber? Header Size Header Matl

1 Typical 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
2 6" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
3 4" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
4 2" 2-2X6 2X6 2X6 16 16 4-2X6 Same as Wall
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Company : Blackwell Structural Engineers Feb 15, 2018
6:17 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Additional Wood Wall Panel Parameters
Label S chedule Min. P...Max. P ...Double ...Max. N...Min. N...HD C hor...HD C hord M... Hold Down Ecc...

1 Typical AWC  2015 PLY .469 .469 No 6-in. 2-in. 2-2X6 Same as WallHDU_DF -SP Yes
2 6" S1_15/32_8d@ 6 .469 .469 No 6-in. 6-in. 2-2X6 Same as WallHDU_DF -SP Yes
3 4" S1_15/32_8d@ 4 .469 .469 No 4-in. 4-in. 2-2X6 Same as WallHDU_DF -SP Yes
4 2" S1_15/32_8d@ 2 .469 .469 No 2-in. 2-in. 2-2X6 Same as WallHDU_DF -SP Yes
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Lateral Model Loading
Note: vertical loads generated and

applied via RISAFloor
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Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Bas ic  Load Cases
BLC Description Category X Grav...Y  Grav...Z G rav... Joint Point DistributedArea(... Surfac...

1 Dead Load DL -1 13 110 39
2 Live Load LL 5 52 10
3 Live Load Special (public  assemb LLS
4 Roof Live Load RLL
5 Snow Load SL 10 70 24
6 Snow Load Nonshedding SLN
7 Rain Load RL
8 Wind Load X WLX
9 Partial X W ind Load 1 WLXP1
10 Partial X W ind Load 2 WLXP2
11 Wind Load Z WLZ
12 Partial Z Wind Load 1 WLZP1
13 Partial Z Wind Load 2 WLZP2
14 Earthquake Load X ELX 19
15 Earthquake Load X P lus Z Eccentr ELX+Z
16 Earthquake Load X Minus  Z Eccent ELX-Z
17 Earthquake Load Z ELZ 15
18 Earthquake Load Z P lus X Eccentr ELZ+X
19 Earthquake Load Z M inus X Eccent ELZ-X
20 Other Load 1 OL1
21 Other Load 2 OL2
22 Other Load 3 OL3
23 Other Load 4 OL4
24 Wind Load Roof +X WLX+R
25 Wind Load Roof -X WLX-R
26 Wind Load Roof +Z WLZ+R
27 Wind Load Roof -Z WLZ-R
28 BLC 14 Transient Area Loads None
29 BLC 17 Transient Area Loads None
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Seismic Forces
Consideration for the different lateral resisting systems in each direction was taken into account by
use of the response modification factor, R, for wood frame shear wall and steel ordinary
concentrically braced frame. See Design Loading Report in Appendix A. ASCE7-10 cl. 12.2.3.3
and cl. 12.2.3.1 were considered in determining the appropriate response modification factor.
Note that 30% of the roof or ground snow load (as appropriate) was considered in the seismic
force calculations as per Section 1605.3.1 and 1605.3.2 of the Utah Amended Code.



Company : Blackwell Structural Engineers Feb 15, 2018
6:21 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Load Combinations
Des cription So... PDelta S ... BLC Factor BLC Fa... BLC Fa... BLC Fa... BLC Fa...B...Fa... BLC Fa...B...Fa...B...Fa...B...Fa...

1 Dead Load Y DL 1
2 Live Load Y LL 1
3 Snow Load Y SL 1
4 Earthquake Load X Y ELX 1
5 Earthquake Load Z Y ELZ 1
6 Y
7 Y
8 LFRD Yes Y
9 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... 1 LL .5 LLS 1 SL .2 SLN .2
10 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... 1 LL .5 LLS 1 SL .2 SLN .2
11 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... -1 LL .5 LLS 1 SL .2 SLN .2
12 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Rho... -1 LL .5 LLS 1 SL .2 SLN .2
13 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... 1
14 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... 1
15 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... -1
16 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Rho... -1
17 LF RD OVERSTR... Yes Y
18 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... 1 LL .5 LLS 1 SL .2 SLN .2
19 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... 1 LL .5 LLS 1 SL .2 SLN .2
20 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... -1 LL .5 LLS 1 SL .2 SLN .2
21 ASC E S trength 5 (...Yes Y DL 1.2 Sds... .2 Om... -1 LL .5 LLS 1 SL .2 SLN .2
22 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... 1
23 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... 1
24 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... -1
25 ASC E S trength 7 (...Yes Y DL .9 Sds...-.2 Om... -1
26 LF RD DEFLECTI... Y
27 DEF ASCE  S treng... Y DL 1.2 Sds... .2 ELX 1 LL .5 LLS 1 SL .2 SLN .2
28 DEF ASCE  S treng... Y DL 1.2 Sds... .2 ELZ 1 LL .5 LLS 1 SL .2 SLN .2
29 DEF ASCE  S treng... Y DL 1.2 Sds... .2 ELX -1 LL .5 LLS 1 SL .2 SLN .2
30 DEF ASCE  S treng... Y DL 1.2 Sds... .2 ELZ -1 LL .5 LLS 1 SL .2 SLN .2
31 DEF ASCE  S treng... Y DL .9 Sds...-.2 ELX 1
32 DEF ASCE  S treng... Y DL .9 Sds...-.2 ELZ 1
33 DEF ASCE  S treng... Y DL .9 Sds...-.2 ELX -1
34 DEF ASCE  S treng... Y DL .9 Sds...-.2 ELZ -1
35 Y
36 ASD Yes Y
37 ASC E ASD 5 (b) (a)Yes Y DL 1 Sds....14 Rho... .7
38 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Rho... .7
39 ASC E ASD 5 (b) (c)Yes Y DL 1 Sds....14 Rho...-.7
40 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Rho...-.7
41 ASC E ASD 6 (b) (a)Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75
42 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75
43 ASC E ASD 6 (b) (c)Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75
44 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75
45 ASC E ASD 6 (d) (a)Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75 SL .75 SLN .75
46 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Rho....525 LL .75 LLS .75 SL .75 SLN .75
47 ASC E ASD 6 (d) (c)Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75 SL .75 SLN .75
48 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Rho...-.5... LL .75 LLS .75 SL .75 SLN .75
49 ASC E ASD 8 (a) Yes Y DL .6 Sds...-.14 Rho... .7
50 ASC E ASD 8 (b) Yes Y DL .6 Sds...-.14 Rho... .7
51 ASC E ASD 8 (c) Yes Y DL .6 Sds...-.14 Rho...-.7
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Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Load Combinations  (Continued)
Des cription So... PDelta S ... BLC Factor BLC Fa... BLC Fa... BLC Fa... BLC Fa...B...Fa... BLC Fa...B...Fa...B...Fa...B...Fa...

52 ASC E ASD 8 (d) Yes Y DL .6 Sds...-.14 Rho...-.7
53 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... .7
54 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... .7
55 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... -.7
56 ASC E ASD 5 (b) (...Yes Y DL 1 Sds....14 Om... -.7
57 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75
58 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75
59 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75
60 ASC E ASD 6 (b) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75
61 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75 SL .75 SLN .75
62 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om....525 LL .75 LLS .75 SL .75 SLN .75
63 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75 SL .75 SLN .75
64 ASC E ASD 6 (d) (...Yes Y DL 1 Sds....105Om...-.5... LL .75 LLS .75 SL .75 SLN .75
65 ASC E ASD 8 (os -a) Yes Y DL .6 Sds...-.14 Om... .7
66 ASC E ASD 8 (os -b)Yes Y DL .6 Sds...-.14 Om... .7
67 ASC E ASD 8 (os -c) Yes Y DL .6 Sds...-.14 Om... -.7
68 ASC E ASD 8 (os -d)Yes Y DL .6 Sds...-.14 Om... -.7

Frame / HR Column S eismic Design Rule
Label Frame Ductility Overs trength R eqd

1 OCBF Minimal Yes
2 SCBF High Yes
3 OMF Minimal Yes
4 IMF Moderate Yes
5 SMF -RB S High Yes
6 SMF -Kaiser High Yes

HR Beam Seismic Des ign Rule
Label Moment C onnection Overs trength R eqd Z Factor Hinge Location[in]

1 OCBF Other/None Yes
2 SCBF Other/None Yes
3 OMF BUEEP 12
4 IMF BFP 12
5 SMF -RB S RBS .685 14.625
6 SMF -Kaiser KBB-B 12
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Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Che... Loc[ft] LC Shear C... Loc[ft] Dir LC phi*Pnc [...phi*Pnt [...phi*Mn y...phi*Mn z-... Cb Eqn

1 BR-11 HSS3x3x4 .256 6.37 9 .001 11.76 y 12 34.26 101.016 8.556 8.556 1.1...H1-1a
2 BR-10 HSS3x3x4 .507 6.436 11 .004 0 y 11 33.56 101.016 8.556 8.556 1.1...H1-1a
3 3B2 W8x10 .027 6.823 9 .002 0 y 10 17.611 133.2 6.119 11.427 1.1...H1-1b
4 2B8 W8x10 .024 6.593 9 .003 13.187 y 9 18.855 133.2 6.119 11.994 1.1...H1-1b
5 X-BR 3A L5x3.5x12 .344 17.707 11 .002 17.707 y 10 16.204 189.54 7.058 16.689 1.1...H2-1*
6 X-BR 3B L5x3.5x12 .343 17.707 9 .002 0 y 10 16.204 189.54 7.058 16.689 1.1...H2-1*
7 X-BR 5A L5x3.5x12 .069 15.498 11 .002 0 y 15 21.151 189.54 7.058 17.242 1.1...H2-1*
8 X-BR 5B L5x3.5x12 .069 15.498 9 .003 0 y 9 21.151 189.54 7.058 17.242 1.1...H2-1*
9 BR-9 HSS3x3x4 .549 6.546 9 .002 0 y 12 31.209 101.016 8.556 8.556 1.1...H1-1a
10 V2 HAN... HSS4x4x4 .001 0 10 .000 0 z 10 123.394 139.518 16.181 16.181 1 H1-1b
11 V3 HAN... HSS4x4x4 .001 0 9 .000 0 z 9 109.816 139.518 16.181 16.181 1 H1-1b
12 X-BR 6B R0.75 .217 0 13 .004 17.761 12 .077 14.314 .179 .179 1.1...H1-1...
13 X-BR 6A R0.75 .218 0 11 .004 17.761 12 .077 14.314 .179 .179 1.1...H1-1...
14 BR-14 HSS3x3x4 .160 0 12 .002 13.097 y 12 27.62 101.016 8.556 8.556 1.1...H1-1...
15 RB11 W12x22 .197 13.677 18* .030 13.677 y 19* 246.774 291.6 13.725 48.409 1.6...H1-1b
16 RB1 W12x22 .214 3.682 18* .027 3.507 y 18* 246.774 291.6 13.725 45.965 1.6...H1-1b
17 1B1 W12x26 .113 5.419 18* .064 10.838 y 21* 306.059 344.25 30.637 139.5 1 H1-1b
18 1B3 W12x26 .056 2.974 18* .038 0 y 21* 312.914 344.25 30.637 139.5 1 H1-1b
19 1B2 W12x26 .063 3.974 18* .051 0 y 12 312.582 344.25 30.637 139.5 1 H1-1b
20 1B4 W12x26 .184 6.823 18* .082 0 y 19* 299.331 344.25 30.637 139.5 1 H1-1b
21 1B7 W12x26 .121 10.345 20* .027 10.521 y 20* 95.786 344.25 30.637 113.534 1.5...H1-1b
22 1B20 W14x30 .455 11.445 18* .128 11.623 y 18* 339.501 398.25 33.713 151.462 1.7...H1-1b
23 1B19 W14x30 .339 11.445 20* .100 11.623 y 20* 339.501 398.25 33.713 155.637 1.7...H1-1b
24 1B8 W14x68 .176 3.682 20* .123 0 y 20* 828.613 900 138.375 431.25 1 H1-1b
25 1B26 W12x26 .011 0 10 .004 0 y 10 262.33 344.25 30.637 139.5 1 H1-1...
26 1B6 W12x26 .040 3.771 20* .034 7.542 y 20* 312.075 344.25 30.637 139.5 1 H1-1b
27 1B11 W14x61 .371 3.159 18* .445 4.813 y 18* 800.024 805.5 123 382.5 1 H1-1b
28 1B10 W10x22 .303 15.781 22* .099 16.833 y 18* 118.068 292.05 22.875 97.5 1 H1-1a
29 1B17 W12x26 .161 3.961 12 .090 7.042 y 12 262.33 344.25 30.637 139.5 1 H1-1b
30 1B16 W12x26 .010 4.229 12 .007 0 y 9 240.089 344.25 30.637 139.5 1 H1-1b
31 1B18 W12x26 .026 0 25* .008 0 y 20* 240.089 344.25 30.637 139.5 1 H1-1...
32 1B5 W12x26 .073 1.654 19* .016 4.813 y 19* 315.459 344.25 30.637 139.5 1 H1-1b
33 1B24 W12x40 .058 4.066 18* .037 8.132 y 18* 510.7 526.5 63 213.75 1 H1-1b
34 (5-E) HSS4x4x4 .195 0 20* .000 0 y 22* 91.807 139.518 16.181 16.181 1.6...H1-1...
35 (1-F) HSS4x4x4 .066 0 11 .000 0 z 12 91.807 139.518 16.181 16.181 1 H1-1...
36 (2-F) HSS4x4x4 .083 0 10 .000 0 z 12 91.807 139.518 16.181 16.181 1 H1-1...
37 (3-F) HSS4x4x4 .119 0 11 .000 0 z 10 91.807 139.518 16.181 16.181 1 H1-1...
38 (5+-E) HSS4x4x4 .064 0 20* .000 0 y 9 91.807 139.518 16.181 16.181 1 H1-1...
39 (2--F) HSS4x4x4 .293 0 20* .000 0 z 10 91.807 139.518 16.181 16.181 1 H1-1a
40 (4--F) HSS4x4x4 .096 0 11 .000 0 y 13 91.807 139.518 16.181 16.181 1.6...H1-1...
41 (5+-F) HSS4x4x4 .208 0 18* .000 0 y 9 91.807 139.518 16.181 16.181 1 H1-1a
42 CS1 HSS5x5x8 .306 0 18* .000 0 z 18* 243.236 326.232 45.195 45.195 1.6...H1-1a
43 (4+-F) HSS4x4x4 .084 0 19* .000 0 z 20* 91.807 139.518 16.181 16.181 1.6...H1-1...
44 CS2 HSS5x5x8 .351 10 20* .005 0 y 22* 243.236 326.232 45.195 45.195 1.6...H1-1a
45 CS3 HSS5x5x8 .862 7.62 20* .009 15.24 y 20* 133.89 326.232 45.195 45.195 1.0...H1-1a
46 (6-F') HSS4x4x8 .227 0 22* .000 0 z 18* 82.281 249.228 26.565 26.565 1.6...H1-1a
47 CS4 HSS5x5x6 .871 0 22* .000 15.24 y 18* 110.801 255.852 36.57 36.57 1.6...H1-1a
48 CS44 HSS4x4x8 .317 0 20* .015 12.082 y 18* 82.281 249.228 26.565 26.565 1.1...H1-1a
49 1B15 W12x26 .009 4.229 10 .009 8.458 y 9 240.089 344.25 30.637 139.5 1 H1-1b
50 1B14 W10x22 .068 0 21* .019 4.036 y 10 216.953 292.05 22.875 97.5 1 H1-1...
51 (3+-A') HSS4x4x5 .956 0 20* .000 0 y 20* 44.22 169.74 19.285 19.285 1.6...H1-1a
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Envelope AISC 14th(360-10): LR FD Steel Code Checks  (Continued)
Member Shape Code Che... Loc[ft] LC Shear C... Loc[ft] Dir LC phi*Pnc [...phi*Pnt [...phi*Mn y...phi*Mn z-... Cb Eqn

52 (3++-A') HSS4x4x5 .957 0 18* .000 0 y 18* 44.22 169.74 19.285 19.285 1.7...H1-1a
53 RB18 W12x22 .069 1.052 20* .008 .877 y 10 246.774 291.6 13.725 44.32 1.5...H1-1...
54 RB6 W12x22 .024 0 18* .005 12.8 y 11 246.774 291.6 13.725 109.875 2.0...H1-1...
55 3B1 W8x18 .137 4.033 20* .043 4.033 y 20* 74.466 236.7 17.475 37.789 1.2...H1-1b
56 2B23 W10x22 .134 13.669 19* .073 15.083 y 19* 132.186 292.05 22.875 97.5 1.7...H1-1b
57 (3-B) HSS5x5x5 .260 7.447 19* .205 9.05 z 19* 148.006 217.764 31.602 31.602 1 H1-1a
58 CS5 HSS4x4x4 .003 4.333 20* .000 4.288 y 9 138.935 139.518 16.181 16.181 1.6...H1-1b
59 BR-12 HSS3x3x4 .105 0 11 .001 5.813 y 11 77.543 101.016 8.556 8.556 1.1...H1-1...
60 BR-6 HSS3x3x4 .356 8.051 11 .003 17.174 y 11 16.063 101.016 8.556 8.556 1.1...H1-1a
61 BR-8 HSS3x3x4 .695 6.997 12 .003 0 y 12 22.218 101.016 8.556 8.556 1.1...H1-1a
62 X-BR 4A L3x2.5x8 .361 0 11 .002 0 y 11 2.69 81 2.276 3.947 1.1...H2-1*
63 X-BR 4B L3x2.5x8 .361 19.705 9 .002 19.705 y 9 2.69 81 2.276 3.947 1.1...H2-1*
64 CS7 HSS4x4x4 .011 11.272 10 .000 9.628 y 11 85.082 151.65 17.588 17.588 1 H1-1...
65 CS6 HSS4x4x4 .068 0 18* .000 0 y 9 139.236 151.65 17.588 17.588 1 H1-1...
66 CS8 HSS4x4x4 .061 4.389 22* .000 0 y 18* 81.98 139.518 16.181 16.181 1.6...H1-1...
67 (3-E) HSS5x5x5 .067 0 12 .000 0 y 9 166.542 217.764 31.602 31.602 1 H1-1...
68 (F -5) HSS4x4x4 .356 0 20* .001 0 z 20* 91.807 139.518 16.181 16.181 1 H1-1a
69 (F -6) HSS4x4x4 .367 0 9 .000 0 y 9 91.807 139.518 16.181 16.181 1 H1-1a
70 1B9 W12x26 .059 5.962 11 .030 16.833 y 9 170.358 344.25 30.637 139.5 1 H1-1b
71 1B28 W12x26 .037 .438 11 .066 0 y 11 313.048 344.25 30.637 139.5 1.5...H1-1b
72 1B29 W12x26 .046 .438 9 .058 0 y 9 313.048 344.25 30.637 139.5 1.5...H1-1b
73 (3-A) HSS4x4x4 .271 0 21* .000 7.5 z 10 99.405 139.518 16.181 16.181 1 H1-1a

Envelope Wood Code Checks
Mem... Shape Code Check Loc[ft] LC Shear Ch... Loc[ft] Dir LC Fc' [...Ft' [...Fb1'...Fb2'...Fv' [... RB CL CP Eqn

1 1B21 2-1.75X... No Val
2 1B23 2-1.75X... No Val
3 1B27 3-1.75X... No Val
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Shear Wall Utilization



Blackwell Structural Engineers

BG

170266

KMR V2 V3 V4 Shear Walls

SHEAR WALL DESIGNATION

Nov 1, 2017 at 6:51 PM

KMR V2 V3 V4 Shear Wall Rev 2 POST COUN...

SW-WP3

SW-WP4

SW-WP5

SW-WP6

SW-WP7

SW-WP8

SW-WP9

Y

X

Z

Code Check

( Env )

No Calc

  > 1.0

.90-1.0

.75-.90

.50-.75

 0.-.50

Member Code Checks Displayed (Enveloped)
Results for LC 66, ASCE ASD 6 (d) (os-d)                                                          
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Company : Blackwell Structural Engineers Feb 15, 2018
6:21 PMDes igner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Res idence Volume 2, 3 and 4

Wood Wall Panel Axial Code Checks  (AWC NDS -15: AS D)
Wall Panel Region S tud S ize S tud Spaci... Axial C heck Gov LC Chord Size Chord Axial Ch... Gov LC

1 SW-WP7 B R1 2X6 16 0 N/A 2-2X6 .032 38
2 SW-WP11 A R1 2X6 16 0 N/A 2-2X6 .093 46
3 SW-WP11 B R1 2X6 16 0 N/A 2-2X6 .048 44
4 SW-WP8 L... R1 2X6 16 0 N/A 2-2X6 .139 51
5 SW-WP13 R1 2X6 16 0 N/A 2-2X6 .028 39
6 SW-WP14 R1 2X6 16 0 N/A 2-2X6 .27 37
7 SW-WP12 B R1 2X6 16 0 N/A 2-2X6 .01 52
8 SW-WP3 R1 2X6 16 0 N/A 2-2X6 .939 40
9 SW-WP4 R1 2X6 16 0 N/A 2-2X6 .66 40
10 SW-WP6 L... R1 2X6 16 0 N/A 2-2X6 .337 52
11 SW-WP6 ... R1 2X6 16 0 N/A 2-2X6 .195 52
12 SW-WP5 R1 2X6 16 0 N/A 2-2X6 .819 40
13 SW-WP8 ... R1 2X6 16 0 N/A 2-2X6 .079 51
14 SW-WP7 A R1 2X6 16 0 N/A 2-2X6 .025 52
15 SW-WP12 A R1 2X6 16 0 N/A 2-2X6 .011 50
16 SW-WP10 R1 2X6 16 0 N/A 2-2X6 .258 51
17 SW-WP9 R1 2X6 16 0 N/A 2-2X6 .112 51

Wood Wall Panel In P lane Code C hecks  (AWC NDS-15: ASD)
Wall Panel Shear P anel Label Region Shear Check Shear Forc... Gov LC Hold-Down ...Tension Ch...Tie-Dow... Gov LC

1 SW-WP7 B S1_15/32_8d@6 R1 .414 .112 39 NC NC .496 38
2 SW-WP11 A S1_15/32_8d@6 R1 .27 .076 37 Not Req'd NC NC NC
3 SW-WP11 B S1_15/32_8d@6 R1 .33 .08 37 HDU2-SDS ... .077 .237 50
4 SW-WP8 L... S1_15/32_8d@6 R1 .579 .162 37 HDU2-SDS ... .618 1.9 51
5 SW-WP13 S1_15/32_8d@6 R1 .163 .046 37 NC NC .367 51
6 SW-WP14 S1_15/32_8d@4 R1 .62 .267 37 HDU4-SDS ... .691 3.153 49
7 SW-WP12 B S1_15/32_8d@6 R1 .164 .046 40 HDU2-SDS ... .046 .141 52
8 SW-WP3 S1_15/32_8d@4 R1 .837 .36 38 NC NC 5.796 52
9 SW-WP4 S1_15/32_8d@4 R1 .772 .332 38 HDU5-SDS ... .845 4.771 52
10 SW-WP6 L... S1_15/32_8d@4 R1 .835 .359 38 HDU5-SDS ... .823 4.647 52
11 SW-WP6 ... S1_15/32_8d@4 R1 .729 .314 38 NC NC 3.01 52
12 SW-WP5 S1_15/32_8d@2 R1 .657 .48 38 HDU8-SDS ... .967 6.543 50
13 SW-WP8 ... S1_15/32_8d@6 R1 .579 .162 37 NC NC NC NC
14 SW-WP7 A S1_15/32_8d@6 R1 .203 .057 40 NC NC .378 52
15 SW-WP12 A S1_15/32_8d@6 R1 .162 .045 40 HDU2-SDS ... .053 .162 50
16 SW-WP10 S1_15/32_8d@6 R1 .91 .255 37 NC NC 3.985 51
17 SW-WP9 S1_15/32_8d@6 R1 .715 .2 37 NC NC 1.726 51
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Tie Down Anchorage Note:
The tie down forces in SW-WP3, SW-WP4 and SW-WP6 as well as SW-WP2 in volume 1 will be resolved
through connection to the adjacent columns using Simpson Strong-Drive TB Wood-to-Steel Screws. See

data sheet on next page.

Fastener Calculation
Max Tie Down Force / Height of Adjacent Column = 5.798 kips / 14 ft = 414 lbs per foot

Fastener Resistance to Seismic Force = 345 lbs
Therefore, minimum spacing of fastener = 345/414 = 0.833 ft. Use 10" c/c.

See note below regarding tie down forces
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Simpson Strong-Tie® Fastening Systems

365

Load Tables, Technical Data and Installation Instructions

TB – Allowable Loads – DF and SP Lumber  
Attachment to Steel (Steel Members 16 ga . - 5⁄16" Thick)

Model  
No.

Length 
in. 

(mm)

Nominal  
Wood  

Thickness 
(in.)

Steel 
Thickness  
mil (ga.)

DF/SP Allowable Load (lb.)

Uplift Shear

CD=1.0 CD=1.6 CD=1.0 CD=1.6

TB1460S 2 3⁄8 
(60)

2x

54 (16) 195 195 210 335

68 (14) 225 225 210 335

97-312  
(12 – 5⁄16") 245 390 215 345

TB1475S 3 
(75)

54 (16) 195 195 210 335

68 (14) 225 225 210 335

97-312  
(12 – 5⁄16") 245 390 215 345

1 .  For use with structural steel members up to 5⁄16" thick or  
cold-formed steel members 54 mil (16 ga .) or thicker .

2 . Standard product available in a black phosphate, yellow zinc  
or N2000 coating for additional corrosion protection  
(TBG1460S or TBG1475S).

3 . For use with 2x (1 1⁄2") DF/SP only .
4 . For use with QD HSD60 or HSD75 Tool .
5 .  Use increased allowable loads (CD=1 .6) only when resisting wind  

or seismic forces .

4" min.
3" min.

1½" min.

1½" min.

5/16" m
ax.

Uplift

Shear

Shear

4" min.

1½" min.

Strong-Drive ®  
TB WOOD-TO-STEEL Screw
Common Applications: 
• Wood to hot-rolled steel (Maximum recommended thicknesses: 5⁄16")

For More Product Information, see p . 100

1 3/4" – 3"

0 .388"
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Lateral Member Detailed Reports
are Included in Appendix D
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Lateral Shear Wall Detail Reports



Company : Blackwell Structural Engineers Feb 15, 2018
7:10 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP3 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 15.154 ft

Total Length : 11.5 ft

Region H/W : 1.32

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: -4.138 at 7.577 ft

V

k

Max: -3.967 at 15.154 ft

Min: -66.708 at 0 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .36 k/ft

Provided Cap : .43 k/ft

Ratio : .837

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 5.985 k

Comp Capacity : 6.371 k

Comp Ratio : .939

Gov Comp LC : 40

Max Tens Force : 5.796 k

Tens Capacity : 15.444 k

Tens Ratio : .375

Gov Tens LC : 52

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .452 in

Shear Comp : .389 in

HD Elong : 0 in

Tot Deflection : .842 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:10 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP3 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@4

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 4 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.430 k/ft

Adjusted Cap : 0.430 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@4

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = 5.985-k (LC40)(C) Chord Force = 5.977-k (LC38)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP4 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 13.126 ft

Total Length : 12.167 ft

Region H/W : 1.08

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

HD Eccentricity : 4.313in

ENVELOPE DIAGRAMS

P

k

Max: -4.041 at 6.563 ft

V

k

Max: -4.121 at 13.126 ft

Min: -57.196 at 0 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .332 k/ft

Provided Cap : .43 k/ft

Ratio : .772

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 4.85 k

Comp Capacity : 7.348 k

Comp Ratio : .66

Gov Comp LC : 40

Max Tens Force : 4.677 k

Tens Capacity : 13.514 k

Tens Ratio : .346

Gov Tens LC : 52

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Required Cap : 4.771 k

Provided Cap : 5.645 k

Ratio : .845

Governing LC : 52

DEFLECTIONS

Flexure Comp : .257 in

Shear Comp : .311 in

HD Elong : .102 in

Tot Deflection : .67 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP4 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@4

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 4 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.430 k/ft

Adjusted Cap : 0.430 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : HDU5-SDS2.5_DF-SP

Min Chord Thk : 3.00 in

Reqd Chord Mat : Douglas Fir

Bolt Size: : .625 in Base Cap(CD=1): 3.528 k

CD factor : 1.6

Adjusted Cap : 5.645 k

CROSS SECTION DETAILING

S1_15/32_8d@4

2-
2X

6

w
/ H

D
U
5-

S
D
S
2.

5_
D
F-S

P

2-
2X

6

w
/ H

D
U
5-

S
D
S
2.

5_
D
F-S

P

16.0-in

5
.5

0
-i

n

Chord Force = 4.850-k (LC40)(C) 

HD Force = 4.771-k (LC52)

Chord Force = 4.840-k (LC38)(C)

HD Force = 4.771-k (LC52)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP5 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 12.285 ft

Total Length : 8.167ft

Region H/W : 1.50

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

HD Eccentricity : 4.375in

ENVELOPE DIAGRAMS

P

k

Max: 3.918 at 6.143 ft

V

k

Max: 50.812 at 0 ft

Min: 2.666 at 12.285 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .48 k/ft

Provided Cap : .73 k/ft

Ratio : .657

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 6.46 k

Comp Capacity : 7.892 k

Comp Ratio : .819

Gov Comp LC : 40

Max Tens Force : 6.347 k

Tens Capacity : 12.812 k

Tens Ratio : .495

Gov Tens LC : 52

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Required Cap : 6.543 k

Provided Cap : 6.765 k

Ratio : .967

Governing LC : 50

DEFLECTIONS

Flexure Comp : .453 in

Shear Comp : .256 in

HD Elong : .158 in

Tot Deflection : .867 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP5 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@2

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 2 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.730 k/ft

Adjusted Cap : 0.730 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : HDU8-SDS2.5_3_DF-SP

Min Chord Thk : 3.00 in

Reqd Chord Mat : Douglas Fir

Bolt Size: : .875 in Base Cap(CD=1): 4.228 k

CD factor : 1.6

Adjusted Cap : 6.765 k

CROSS SECTION DETAILING

S1_15/32_8d@2

2-
2X

6

w
/ H

D
U
8-

S
D
S
2.

5_
3_

D
F-S

P

2-
2X

6

w
/ H

D
U
8-

S
D
S
2.

5_
3_

D
F-S

P

16.0-in

5
.5

0
-i

n

Chord Force = 6.457-k (LC38)(C) 

HD Force = 6.543-k (LC50)

Chord Force = 6.460-k (LC40)(C)

HD Force = 6.543-k (LC50)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP6 LOWER : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 4.333ft

Total Length : 12.167 ft

Region H/W : 0.36

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

HD Eccentricity : 4.313in

ENVELOPE DIAGRAMS

P

k

Max: 4.37 at 2.166 ft

V

k

Max: 60.256 at 0 ft

Min: 41.314 at 4.333 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .359 k/ft

Provided Cap : .43 k/ft

Ratio : .835

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 5.437 k

Comp Capacity : 26.631 k

Comp Ratio : .204

Gov Comp LC : 40

Max Tens Force : 3.953 k

Tens Capacity : 13.514 k

Tens Ratio : .293

Gov Tens LC : 52

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Required Cap : 4.032 k

Provided Cap : 4.565 k

Ratio : .883

Governing LC : 52

DEFLECTIONS

Flexure Comp : .01 in

Shear Comp : .111 in

HD Elong : .022 in

Tot Deflection : .143 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP6 LOWER : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@4

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 4 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.430 k/ft

Adjusted Cap : 0.430 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : HDU4-SDS2.5_DF-SP

Min Chord Thk : 3.00 in

Reqd Chord Mat : Douglas Fir

Bolt Size: : .625 in Base Cap(CD=1): 2.853 k

CD factor : 1.6

Adjusted Cap : 4.565 k

CROSS SECTION DETAILING

S1_15/32_8d@4

2-
2X

6

w
/ H

D
U
4-

S
D
S
2.

5_
D
F-S

P

2-
2X

6

w
/ H

D
U
4-

S
D
S
2.

5_
D
F-S

P

16.0-in

5
.5

0
-i

n

Chord Force = -3.953-k (LC52)(T) 

HD Force = 4.032-k (LC52)

Chord Force = -3.596-k (LC50)(T)

HD Force = 4.032-k (LC52)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP6 UPPER : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 8.647ft

Total Length : 12.167 ft

Region H/W : 0.71

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: 3.816 at 4.323 ft

V

k

Max: 36.908 at 0 ft

Min: 3.905 at 8.647 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .314 k/ft

Provided Cap : .43 k/ft

Ratio : .729

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 3.133 k

Comp Capacity : 17.467 k

Comp Ratio : .179

Gov Comp LC : 40

Max Tens Force : 3.01 k

Tens Capacity : 15.444 k

Tens Ratio : .195

Gov Tens LC : 52

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .069 in

Shear Comp : .194 in

HD Elong : 0 in

Tot Deflection : .263 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:11 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP6 UPPER : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@4

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 4 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.430 k/ft

Adjusted Cap : 0.430 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@4

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = -3.010-k (LC52)(T) Chord Force = -3.006-k (LC50)(T)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP7 A : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 9 ft

Total Length : 8.834ft

Region H/W : 1.02

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: -.093 at 8.55 ft

Min: -.586 at 0 ft

V

k

Max: 1.631 at 0 ft

Min: -1.502 at 8.55 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .066 k/ft

Provided Cap : .28 k/ft

Ratio : .237

Governing LC : 47 (Seismic)

CHORDS

Max Comp Force: 1.182 k

Comp Capacity : 16.415 k

Comp Ratio : .072

Gov Comp LC : 47

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .023 in

Shear Comp : .054 in

HD Elong : 0 in

Tot Deflection : .077 in

Governing LC : 47
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP7 A : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 1.112-k (LC41)(C) Chord Force = 1.182-k (LC47)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP7 B : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 9 ft

Total Length : 4.354ft

Region H/W : 2.07

Cap. Adj. (2w/h) : 0.97

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: .586 at 0 ft

Min: .093 at 9 ft

V

k

Max: .049 at 9 ft

Min: -1.694 at 0 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .135 k/ft

Provided Cap : .271 k/ft

Ratio : .497

Governing LC : 47 (Seismic)

CHORDS

Max Comp Force: 1.27 k

Comp Capacity : 16.415 k

Comp Ratio : .077

Gov Comp LC : 43

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .094 in

Shear Comp : .11 in

HD Elong : 0 in

Tot Deflection : .204 in

Governing LC : 47
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Company : Blackwell Structural Engineers Feb 15, 2018
7:12 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP7 B : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.271 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 1.270-k (LC43)(C) Chord Force = 0.342-k (LC50)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP8 UPPER : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 7.952ft

Total Length : 16.25ft

Region H/W : 0.49

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: 2.632 at 3.976 ft

V

k

Max: 20.964 at 0 ft

Min: .015 at 7.952 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .162 k/ft

Provided Cap : .28 k/ft

Ratio : .579

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 1.34 k

Comp Capacity : 19.706 k

Comp Ratio : .068

Gov Comp LC : 39

Max Tens Force : 1.215 k

Tens Capacity : 15.444 k

Tens Ratio : .079

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .021 in

Shear Comp : .117 in

HD Elong : 0 in

Tot Deflection : .138 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP8 UPPER : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = -1.215-k (LC51)(T) Chord Force = -1.213-k (LC49)(T)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP8 LOWER : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 4.333ft

Total Length : 16.25ft

Region H/W : 0.27

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

HD Eccentricity : 4.313in

ENVELOPE DIAGRAMS

P

k

Max: 2.632 at 2.166 ft

V

k

Max: 32.353 at 0 ft

Min: 20.936 at 4.333 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .162 k/ft

Provided Cap : .28 k/ft

Ratio : .579

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 2.109 k

Comp Capacity : 26.631 k

Comp Ratio : .079

Gov Comp LC : 39

Max Tens Force : 1.752 k

Tens Capacity : 13.514 k

Tens Ratio : .13

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Required Cap : 1.778 k

Provided Cap : 3.075 k

Ratio : .578

Governing LC : 51

DEFLECTIONS

Flexure Comp : .003 in

Shear Comp : .064 in

HD Elong : .011 in

Tot Deflection : .078 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP8 LOWER : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : HDU2-SDS2.5_DF-SP

Min Chord Thk : 3.00 in

Reqd Chord Mat : Douglas Fir

Bolt Size: : .625 in Base Cap(CD=1): 1.922 k

CD factor : 1.6

Adjusted Cap : 3.075 k

CROSS SECTION DETAILING

S1_15/32_8d@6

2-
2X

6

w
/ H

D
U
2-

S
D
S
2.

5_
D
F-S

P

2-
2X

6

w
/ H

D
U
2-

S
D
S
2.

5_
D
F-S

P

16.0-in

5
.5

0
-i

n

Chord Force = -1.752-k (LC51)(T) 

HD Force = 1.778-k (LC51)

Chord Force = -1.751-k (LC49)(T)

HD Force = 1.778-k (LC51)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP9 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 8.848ft

Total Length : 12.292 ft

Region H/W : 0.72

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: 2.461 at 4.424 ft

V

k

Max: 21.798 at 0 ft

Min: .001 at 8.848 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .2 k/ft

Provided Cap : .28 k/ft

Ratio : .715

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 1.845 k

Comp Capacity : 16.859 k

Comp Ratio : .109

Gov Comp LC : 39

Max Tens Force : 1.726 k

Tens Capacity : 15.444 k

Tens Ratio : .112

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .047 in

Shear Comp : .161 in

HD Elong : 0 in

Tot Deflection : .208 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:13 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP9 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = -1.726-k (LC51)(T) Chord Force = -1.724-k (LC49)(T)

RISA-3D Version 16.0.1      Page 2 [J:\...\...\Design\RISAFloor\KMR Volume 2 3 4 Revised Permit Submission.rfl] 

Page 165



Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP10 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 9 ft

Total Length : 12.292 ft

Region H/W : 0.73

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: 3.132 at 4.5 ft

V

k

Max: 50.558 at 0 ft

Min: 22.309 at 9 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .255 k/ft

Provided Cap : .28 k/ft

Ratio : .91

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 4.358 k

Comp Capacity : 16.415 k

Comp Ratio : .266

Gov Comp LC : 39

Max Tens Force : 3.791 k

Tens Capacity : 15.444 k

Tens Ratio : .245

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .063 in

Shear Comp : .208 in

HD Elong : .062 in

Tot Deflection : .333 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP10 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = 4.259-k (LC37)(C) Chord Force = 4.358-k (LC39)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP11 A : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 10 ft

Total Length : 8.834ft

Region H/W : 1.13

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: -.179 at 1 ft

Min: -.739 at 10 ft

V

k

Max: -13.07 at .5 ft

Min: -23.054 at 6 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .084 k/ft

Provided Cap : .28 k/ft

Ratio : .299

Governing LC : 45 (Seismic)

CHORDS

Max Comp Force: 4.697 k

Comp Capacity : 13.789 k

Comp Ratio : .341

Gov Comp LC : 45

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Hold-Downs are not required

DEFLECTIONS

Flexure Comp : .039 in

Shear Comp : .076 in

HD Elong : 0 in

Tot Deflection : .115 in

Governing LC : 45
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP11 A : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : None required

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 4.697-k (LC45)(C) 
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP11 B : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 10 ft

Total Length : 4.354ft

Region H/W : 2.30

Cap. Adj. (2w/h) : 0.87

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: .435 at 10 ft

Min: -.121 at 0 ft

V

k

Max: 2.583 at 10 ft

Min: 1.732 at 4 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .1 k/ft

Provided Cap : .244 k/ft

Ratio : .41

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 2.665 k

Comp Capacity : 13.789 k

Comp Ratio : .193

Gov Comp LC : 44

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Hold-Downs are not required

DEFLECTIONS

Flexure Comp : .095 in

Shear Comp : .091 in

HD Elong : 0 in

Tot Deflection : .186 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP11 B : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.244 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : None required

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 1.647-k (LC44)(C) Chord Force = 2.665-k (LC44)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP12 A : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 3.333ft

Total Length : 2.771ft

Region H/W : 1.20

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: .169 at 2.166 ft

Min: .115 at 0 ft

V

k

Max: .67 at 0 ft

Min: .57 at 3.333 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .061 k/ft

Provided Cap : .28 k/ft

Ratio : .217

Governing LC : 38 (Seismic)

CHORDS

Max Comp Force: 1.176 k

Comp Capacity : 31.886 k

Comp Ratio : .037

Gov Comp LC : 44

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Hold-Downs are not required

DEFLECTIONS

Flexure Comp : .003 in

Shear Comp : .018 in

HD Elong : 0 in

Tot Deflection : .022 in

Governing LC : 38
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Company : Blackwell Structural Engineers Feb 15, 2018
7:14 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP12 A : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : None required

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 0.719-k (LC42)(C) Chord Force = 1.176-k (LC44)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP12 B : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 3.333ft

Total Length : 6.167ft

Region H/W : 0.54

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: -.27 at 0 ft

Min: -.329 at 2.166 ft

V

k

Max: 1.156 at 3.333 ft

Min: -7.945 at 0 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .053 k/ft

Provided Cap : .28 k/ft

Ratio : .19

Governing LC : 40 (Seismic)

CHORDS

Max Comp Force: 2.605 k

Comp Capacity : 31.886 k

Comp Ratio : .082

Gov Comp LC : 42

Max Tens Force : 0 k

Tens Capacity : 15.444 k

Tens Ratio : 0

Gov Tens LC : N/A

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Hold-Downs are not required

DEFLECTIONS

Flexure Comp : .001 in

Shear Comp : .016 in

HD Elong : 0 in

Tot Deflection : .017 in

Governing LC : 40
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Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP12 B : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : None required

CROSS SECTION DETAILING

S1_15/32_8d@6

16.0-in

5
.5

0
-i

n

Chord Force = 2.605-k (LC42)(C) Chord Force = 0.330-k (LC52)(C)
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Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP13 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 9 ft

Total Length : 7.983ft

Region H/W : 1.13

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

ENVELOPE DIAGRAMS

P

k

Max: .363 at 4.5 ft

V

k

Max: 3.704 at 0 ft

Min: .423 at 9 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .046 k/ft

Provided Cap : .28 k/ft

Ratio : .163

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: .572 k

Comp Capacity : 16.415 k

Comp Ratio : .035

Gov Comp LC : 39

Max Tens Force : .294 k

Tens Capacity : 15.444 k

Tens Ratio : .019

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

DEFLECTIONS

Flexure Comp : .017 in

Shear Comp : .037 in

HD Elong : 0 in

Tot Deflection : .054 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP13 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@6

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 6 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.280 k/ft

Adjusted Cap : 0.280 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

CROSS SECTION DETAILING

S1_15/32_8d@6

2-
2X

6

2-
2X

6

16.0-in

5
.5

0
-i

n

Chord Force = 0.460-k (LC37)(C) Chord Force = 0.572-k (LC39)(C)

RISA-3D Version 16.0.1      Page 2 [J:\...\...\Design\RISAFloor\KMR Volume 2 3 4 Revised Permit Submission.rfl] 

Page 177



Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP14 : R1 (In-Plane)

CRITERIA

Code : AWC NDS-15:ASD

Wall Material : Spruce-Pine-Fir

Panel Schedule : User Selected

Optimize HD : Yes

HD Manufacturer: SIMPSON

MATERIALS

Wall Studs : Spruce-Pine-Fir

Stud Size : 2X6

Chord Material : Spruce-Pine-Fir

Chord Size : 2-2X6

Top Pl & Sill : Spruce-Pine-Fir

Top Pl Size : 2-2X6

Sill Pl Size : 2X6

GEOMETRY

Total Height : 10 ft

Total Length : 7.983ft

Region H/W : 1.25

Cap. Adj. (2w/h) : 1.00

Stud Spacing : 16 in

K : 1.00

HD Eccentricity : 4.313in

ENVELOPE DIAGRAMS

P

k

Max: 2.129 at 5 ft

V

k

Max: 25.078 at 0 ft

Min: 3.835 at 10 ft

M

k-ft

DESIGN SUMMARY

SHEAR PANEL

Required Cap : .267 k/ft

Provided Cap : .43 k/ft

Ratio : .62

Governing LC : 37 (Seismic)

CHORDS

Max Comp Force: 3.486 k

Comp Capacity : 12.066 k

Comp Ratio : .289

Gov Comp LC : 39

Max Tens Force : 2.801 k

Tens Capacity : 13.514 k

Tens Ratio : .207

Gov Tens LC : 51

STUDS

No gravity-only LC solved.

HOLD-DOWNS

Required Cap : 2.889 k

Provided Cap : 3.075 k

Ratio : .939

Governing LC : 51

DEFLECTIONS

Flexure Comp : .139 in

Shear Comp : .19 in

HD Elong : .083 in

Tot Deflection : .413 in

Governing LC : 37
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Company : Blackwell Structural Engineers Feb 15, 2018
7:15 PMDesigner : BG

Job Number : 170266 Checked By: AVB
Model Name : Kimmelman May Residence Volume 2, 3 and 4SW-WP14 : R1

DESIGN DETAILS

SELECTED SHEAR PANEL : S1_15/32_8d@4

Panel Grade : St-I

Panel Thick : 0.469 in

Nail Size : 8d

Reqd Pen : 1.250 in

Reqd. Spacing : 4 in

Num Sides : One

Over Gyp Brd. : No

Shear Capacity : 0.430 k/ft

Adjusted Cap : 0.430 k/ft

NOTE: AWC NDS-15 defines a 8d nail as being 2.5" x 0.1310" common, or

2.5" x 0.113" galvanized box

SELECTED HOLD-DOWN : HDU2-SDS2.5_DF-SP

Min Chord Thk : 3.00 in

Reqd Chord Mat : Douglas Fir

Bolt Size: : .625 in Base Cap(CD=1): 1.922 k

CD factor : 1.6

Adjusted Cap : 3.075 k

CROSS SECTION DETAILING

S1_15/32_8d@4

2-
2X

6

w
/ H

D
U
2-

S
D
S
2.

5_
D
F-S

P

2-
2X

6

w
/ H

D
U
2-

S
D
S
2.

5_
D
F-S

P

16.0-in

5
.5

0
-i

n

Chord Force = 3.350-k (LC37)(C) 

HD Force = 2.889-k (LC51)

Chord Force = 3.486-k (LC39)(C)

HD Force = 2.889-k (LC51)
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Oblique Angled I-Joist Framing Calculation
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LOOK AT OBLIQUE ANGLED I-JOIST FRAMING
NORMAL TO SURFACE LOADS:

SNOW: 192psf  x sin9.5 = 31.7 psf TANGENTIAL 

DEAD: 25psf x sin9.5 = 4.1 psf TANGENTIAL

BUILDING WIDTH = 16'-10" THEREFORE
TRIBUTARY WIDTH FOR EACH GRID IS 8'-5"

ALONG GRIDLINES 3&4 DESIGN FOR ADDITIONAL
SPECIFIED LOAD OF SL=267plf DL=34.5plf

Seal Title Project # Date

Designer Scale

Checked by Sheet #

19 Duncan St. # 405, Toronto, M5H 3H1  T 416.593.5300   |   31 King St. N., 2nd Fl., Waterloo, N2J 2W6  T 519.616.0895   |   blackwell.ca

LOOK AT ROOF DIAPHRAGM

MAXIMUM SHEAR IN DIAPHRAGM FROM SEISMIC = 4.5kips (9.0/2)
DIAPHRAGM DEPTH IS AXIS OF CONSIDERATION = 55'-0"
UNIT SHEAR FROM SEISMIC = 0.081kips/ft

UNIT SHEAR IN DIAPHRAGM FROM SNOW = 267plf X (1.60/1.15) = 0.371kips/ft
UNIT SHEAR IN DIPAHRAGM FROM DEAD = 34.5plf X (1.60/1)  = 0.055kips/ft

**1.60/1.15 ADDED TO REMOVE DURATION FACTOR FOR VERIFYING IN NDS DIAPHRAGM TABLES.

VERFIY COVERNING LOAD COMPINATION FROM ASD DESIGN:

CASE 3: D + S ---------------------------> UNIT SHEAR = 0.426kip/ft

CASE 6b: D + 0.75L + 0.75(0.7E) + 0.75(0.3S) -------> UNIT SHEAR = 0.181kip/ft (GOVERNS)

CASE 8: 0.6D + 0.7E ---------------------------> UNIT SHEAR = 0.090kip/ft

LOOK AT LATERAL COMPONENT

OBLIQUE ANGLED IJOIST
FRAMING

170266

BG

AVB

2017.11.02

NTS

9.5°
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LOOK AT BOTTOM CHORD.

- NO LOADING IS TO BE APPLIED DIRECTLY FROM BOTTOM CHORD.
- ON INSPECTION, BOTTOM CHORD IS INSUFFICIENT FOR WEAK AXIS BEANDING
- PROVIDE LOWER DIAPHRAGM FASTEN DIRECTLY TO JOISTS TO RESIST WEAK AXIS BENDING.

 

CEILING LOAD = 3psf
1/2 JOISTS WEIGHT = 4.9lb/ft x 1 JOIST x (1/1) SPACING = 4.9psf

∑ = 7.9psf

NORMAL COMPONENT: 7.8psf (RESISTED BY JOISTS)

TANGENTIAL: 1.32psf (RESISTED BY LOWER DIAPHRAGM)

MAX SHEAR IN LOW DIAPHRAGM = SPAN/2 x FORCE = 11.11lbs/ft (ASD)

** ON INSPECTION, 5/8" GYPSUM CEILING IS SUFFICIENT TO RESIST LOAD.
** PROVIDE SOLID BLOCKING BETWEEN JOISTS @ 8" c/c FOR ADDITIONAL SUPPORT AND RIGIDITY.

Seal Title Project # Date

Designer Scale

Checked by Sheet #

19 Duncan St. # 405, Toronto, M5H 3H1  T 416.593.5300   |   31 King St. N., 2nd Fl., Waterloo, N2J 2W6  T 519.616.0895   |   blackwell.ca

OBLIQUE ANGLED IJOIST
FRAMING

170266

BG

AVB

2017.07.31

NTS



Page 183

Seal Title Project # Date

Designer Scale

Checked by Sheet #

19 Duncan St. # 405, Toronto, M5H 3H1  T 416.593.5300   |   31 King St. N., 2nd Fl., Waterloo, N2J 2W6  T 519.616.0895   |   blackwell.ca

OBLIQUE ANGLED I-JOIST
FRAMING

170266

BG

AVB

2017.07.31

NTS
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STEEL CONNECTION DESIGN
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THE ABOVE REFERENCED RISA CONNECTION
OUTPUT FILES ARE FOUND IN APPENDIX E
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RISAConnection version 7.0.1

02/08/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-6 Detail PASS(UC-0.2)

X-6 Detail: 3D View
Knee Brace Connection
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X-6 Detail: 2D Views Knee Brace Connection

Left view

Front view

LRFD
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X-6 Detail: LRFD Results Report Knee Brace Connection

Material Properties:
Column W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 6.00 kips Brace Axial (compression)
Shear Load 5.71 kips Calculated Shear Load
Axial Load 1.85 kips Calculated Axial Load (compression)
Moment Load 0.62 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 4.00 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 6.10 in Max weld segment length

Plate Shear Yield 5.71 kips 64.80 kips 0.09 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 5.71 kips 78.30 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength
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Plate Axial Yield 1.85 kips 97.20 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.85 kips Calculated axial load
Vr 5.71 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.62 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 5.71 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.62 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 1.00 kips/in 6.68 kips/in 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 5.71 kips Shear Load
P 1.85 kips Axial Load
M 0.62 kips-ft Moment
eeff 1.30 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 1.00 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Column Web Yielding 1.85 kips 301.91 kips 0.01 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 1.31 in Distance from outer face of the flange to the web 

toe of the fillet
N 8.00 in Length of bearing
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Fy 50.00 ksi Minimum yield stress of column
tw 0.41 in Column web thickness

Rn 301.91 kips Column web local yielding

Gusset Plate Compression (Whitmore) 6.00 kips 36.80 kips 0.16 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 1.20 Effective length factor
L 1.69 in Unbraced length
r 0.11 in Radius of gyration
KL/r 18.71 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 1.14 in

2 Gross area of plate (Whitmore section)

Pn 36.80 kips Gusset plate compressive strength

Brace Weld Strength 6.00 kips 59.27 kips 0.10 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 14.19 in Weld length

Rn 59.27 kips Weld strength

X-6 Detail: Members Report
Knee Brace Connection

Column W14x68
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 10.00 in Flange width
d 14.00 in Overall depth
tw 0.41 in Web thickness
tf 0.72 in Flange thickness
a 20.00 in

2 Area

kdes 1.31 in Kdes
kdet 1.56 in Kdet
k1 1.06 in K1

Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
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kdet 0.50 in Kdet

X-6 Detail: Components Report
Knee Brace Connection

Gusset P0.38x4.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Clip
H_clip 3.00 in Horiz. Clip
V_clip 0.97 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in
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Title:

Master Created By: B. Guzar

Date: 2017.12.20

Master Last modified by:

Date:

Notes:

stment Factors

Project Name: Kimmelman May Residene

Project Number: 170266

Name: Adam van Bruinessen

Date: 2017.08.08

APPLIED FORCES

ASD or LFRD? LFRD

Seismic or Wind? Seismic

Strong Direction Weak Direction

Total Lateral Force 18.40 9.20 kips

Length of Diaphragm Edge 17.25 56.50 ft

Unit Shear Force in Diaphragm 533 81 lbs/ft

DIAPHRAGM SHEAR ADJUSTMENT FACTORS

Nominal Shear Adjustment Factor 0.8 NDS SDPWS 4.2.3

Species of Framing Southern Pine

Specific Gravity Adjustment Factor 1 NDS Table 12.3.3A

RESULTS

Filter Options:

Blocking Either

High Strength (multiple fastener lines) Either

Panel Grade Either

Panel Thickness All

Nail Size 10d

Case All

Total Number of Passing Diaphragms 462 of 516

Total Number of Failing Diaphragms 54 of 516

Number of Filtered Passing Results 1 of 462

Manual Diaphragm Slection <<<<<

Label

(caseblocked_framing width_panel grade_panel 

thickness_nails@boundary spacing/ other 

spacing / nail lines)

Case Blocked?
High Load 

Diaphragm?

Framing 

Width
Panel Grade

Panel 

Thickness 

(in)

Nail Size

Min 

Penetration 

(in)

Boundary/Cont 

Edge Spacing 

(in)

Other Edge 

Spacing 

(in)

Nail Lines
OVERALL 

CHECK
Vf/Vr %

C1/3B_2_S1_15/32_10d@6/6/1 1/3 Yes No 2 Structural-I 15/32 10d 1.5 6 6 1 FULL PASS 67%

 

B
la
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k
w
e
ll

Design of structural panel diphragms in accordance with American Wood Council (AWS) Special 

Design Provisions for Wind & Seismic (SDPWS) 2015 Edition.

Structural Panel Diaphragm Design Per AWC SDPWS

ROOF DIAPHRAGAM NOTES:

 BASED ON UPPER ROOF AT VOLUME 2. USE SAME NAILING FOR ALL ROOF DIAPHRAGMS.
 PROVIDE NOTE ON PLANS TO ORIENT SHEATHING SUCH THAT CASE1 LOADING IN SHORT DIRECTION
 PER 12.10.2.1 EXCEPTION 2, PORTIONS OF BUILDING SUPPORTED ENTIRELY BY WOOD SHEARWALLS
NEED NOT BE DESIGNED FOR OVERSRENGTH (VOLUME 2 AND 3 IN NS DIRECTION). 
DESIGN DIAPHRAGM EDGE NAIILING AND NAILER CONNECTION TO CHORD/DRAG MEMBERS FOR OCBF
OVERSTRENGTH OF OCBF SYSTEM Ω = 2.0. 
 GRID A' & E OF VOLUME 2 HAS WORST CASE SHEAR FLOW. ALL OTHER CHORDS TO BE DESIGNED FOR
NEXT WORST CASE (VOLUME 1  383lb/ft)
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Seal Title Project # Date

Designer Scale

Checked by Sheet #

19 Duncan St. # 405, Toronto, M5H 3H1  T 416.593.5300   |   31 King St. N., 2nd Fl., Waterloo, N2J 2W6  T 519.616.0895   |   blackwell.ca

Z' ____

CM 1.00

Ct 1.00

Cg 1.00

CΔ 1.00

Ceg 1.00

Cdi 1.10

Ctn 1.00

KF 3.32

φ 0.65

λ 1.00

D-fir G=0.49 Z||lbs

APPLICABLE ADJUSTMENT FACTORS FOR CONNECTION

Notes

d < 1/4"

Diaphragm connections only

Spacing (__" c/c)

Z' D-fir G=0.49 Z||lbs

12

11

10

9

8

7

6

5

4

3

2

555

667

833

1111

1239

674

1453 1666

581

726

969

117

278

303

333

370

417

476

620

826

102

242

264

291

323

363

415

484

1011

87

207

225

248

275

310

354

413

496

225

253

289

337

404

506

6d 8d 10d 16d

71

169

184

202

3/4" DIAPHRAGM SHEATHING TO 1 1/2" NAILER CAPACITY (CWN)(LFRD)

KIMMELMAN MAY RESIDENCE

DIAPHRAGM CONNECTIONS/EDGE
CONDITIONS

170266

AVB

SULLAWAY

2017.07.06

NTS



VOLUME 2 GRIDLINES A' & E

LINE LOAD SHEAR FORCE: (PER DIAPHRAGM DESIGN SPREADSHEET)

533lb/tf x 2.0 = 1.07 kip/ft

2 ROWS
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Seal Title Project # Date

Designer Scale

Checked by Sheet #
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KIMMELMAN MAY RESIDENCE

DIAPHRAGM CONNECTIONS/EDGE
CONDITIONS

170266

AVB

SULLAWAY

2017.07.06

NTS



Notes

Z' ___ D-fir G=0.49 Z ||lbs

CM 1.00

Ct 1.00

Cg 1.00 Linear force input. Each bolt is own group

CΔ 1.00

Ceg 1.00

Cdi 1.00

Ctn 1.00

KF 3.32

φ 0.65

λ 1.00 Seismic Loading per table N3

APPLICABLE ADJUSTMENT FACTORS FOR CONNECTION

Spacing (__" c/c) 1/2" Bolts 5/8"Ø Bolts 3/4"Ø Bolts 7/8"Ø Bolts

Z' D-fir G=0.49 Z||lbs 580 720 860 1010

32 469 583 696 817

24 626 777 928 1090

12 1252 1554 1856 2180

9 1669 2072 2475 2906

8 1877 2331 2784 3269

6 2503 3108 3712 4359

Notes:

1 1/2" NAILER SHEAR CAPACITY/ft (LFRD)

1. Verify all adjustment factors prior to using tables above. 

2. For Siesmic chords/drags, ensure last bolt placed with minumum 7D

VOLUME 2 GRIDLINES A' & E

LINE LOAD SHEAR FORCE: (PER DIAPHRAGM DESIGN SPREADSHEET)

533lb/tf x 2.0 = 1.07 kip/ft

Page 206



Seal Title Project # Date

Designer Scale

Checked by Sheet #
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Z' ____

CM 1.00

Ct 1.00

Cg 1.00

CΔ 1.00

Ceg 1.00

Cdi 1.10

Ctn 1.00

KF 3.32

φ 0.65

λ 1.00

D-fir G=0.49 Z||lbs

APPLICABLE ADJUSTMENT FACTORS FOR CONNECTION

Notes

d < 1/4"

Diaphragm connections only

Spacing (__" c/c)

Z' D-fir G=0.49 Z||lbs

12

11

10

9

8

7

6

5

4

3

2

555

667

833

1111

1239

674

1453 1666

581

726

969

117

278

303

333

370

417

476

620

826

102

242

264

291

323

363

415

484

1011

87

207

225

248

275

310

354

413

496

225

253

289

337

404

506

6d 8d 10d 16d

71

169

184

202

3/4" DIAPHRAGM SHEATHING TO 1 1/2" NAILER CAPACITY (CWN)(LFRD)

KIMMELMAN MAY RESIDENCE

DIAPHRAGM CONNECTIONS/EDGE
CONDITIONS

170266

AVB

SULLAWAY

2017.07.06

NTS



ALL OTHER ROOF (SFRS) BEAMS

LINE LOAD SHEAR FORCE: (PER DIAPHRAGM DESIGN SPREADSHEET)

183lb/tf x 2.0 = 0.366 kip/ft

Page 207



Seal Title Project # Date

Designer Scale

Checked by Sheet #

19 Duncan St. # 405, Toronto, M5H 3H1  T 416.593.5300   |   31 King St. N., 2nd Fl., Waterloo, N2J 2W6  T 519.616.0895   |   blackwell.ca

KIMMELMAN MAY RESIDENCE

DIAPHRAGM CONNECTIONS/EDGE
CONDITIONS

170266

AVB

SULLAWAY

2017.07.06

NTS



Notes

Z' ___ D-fir G=0.49 Z ||lbs

CM 1.00

Ct 1.00

Cg 1.00 Linear force input. Each bolt is own group

CΔ 1.00

Ceg 1.00

Cdi 1.00

Ctn 1.00

KF 3.32

φ 0.65

λ 1.00 Seismic Loading per table N3

APPLICABLE ADJUSTMENT FACTORS FOR CONNECTION

Spacing (__" c/c) 1/2" Bolts 5/8"Ø Bolts 3/4"Ø Bolts 7/8"Ø Bolts

Z' D-fir G=0.49 Z||lbs 580 720 860 1010

32 469 583 696 817

24 626 777 928 1090

12 1252 1554 1856 2180

9 1669 2072 2475 2906

8 1877 2331 2784 3269

6 2503 3108 3712 4359

Notes:

1 1/2" NAILER SHEAR CAPACITY/ft (LFRD)

1. Verify all adjustment factors prior to using tables above. 

2. For Siesmic chords/drags, ensure last bolt placed with minumum 7D

ALL OTHER ROOF (SFRS) BEAMS

LINE LOAD SHEAR FORCE: (PER DIAPHRAGM DESIGN SPREADSHEET)

183lb/tf x 2.0 = 0.366 kip/ft
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Blackwell Structural Engineers

BG

170266

KMR V2 V3 V4 Lateral

GENERAL LATERAL RENDER

July 27, 2017 at 5:11 PM

KMR V2 V3 V4 Lateral System.r3d

Y

XZ

A'

A

B

C

D

E

F

F'

1

2

2'

3

4

4'

5

6

6'
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BASE PLATE NODES

LATERAL SYSTEM AT SOUTH END OF RESIDENCE



Blackwell Structural Engineers

BG

170266

KMR V2 V3 V4 Lateral

GENERAL LATERAL RENDER

July 27, 2017 at 5:11 PM

KMR V2 V3 V4 Lateral System.r3d

Y

XZ

A'

A

B

C

D

E

F

F'

1

2

2'

3

4

4'

5

6

6'

262

Bl
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l

BASE PLATE NODES

LATERAL STEEL SYSTEM AT NORTH END OF RESIDENCE AND SHEAR WALLS
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Blackwell Structural Engineers

BG

170266

Kimmelman May Residence Volume 1 Rev2

BASE PLATE NODES

Nov 2, 2017 at 12:18 PM

Volume 1 Rev 2 post county comments.rfl

N44                             

N46                             

N47                             

Y

XZ
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Title: Anchorage Design Envelope Loads & Cases

Notes: Using LFRD and LFRD overstrength results

Project Name: Kimmelman May Residence

Project Number: 170266

Date: November 2, 2017

Volume 2, 3 and 4
Joint X [k] LC Y [k] LC Z [k] LC

N125 -16.032 22 -21.237 22 -0.033 22 A

N125 -10.275 13 -9.517 13 -0.014 13 A

N125 11.685 11 50.403 11 0.131 11 A

N125 17.422 20 62.191 20 0.175 20 A

N132 0 31 -29.042 36 -20.885 32 A

N132 0 8 -18.189 12 -13.567 8 A

N132 0 8 26.504 10 13.536 10 A

N132 0 31 37.361 34 20.812 34 A

N179 -18.79 18 -21.263 24 0 18 A

N179 -12.571 9 -12.668 15 0 9 A

N179 11.126 15 25.176 9 0 15 A

N179 17.334 24 33.854 18 0 24 A

B
la
c
k
w
e
ll

Baseplate 

Configuration

N179 17.334 24 33.854 18 0 24 A

N129 -0.014 11 0 8 0 9 B

N129 -0.02 20 2.734 22 0 18 B

N129 0.007 9 9.154 11 0 11 B

N129 0.012 18 9.393 20 0 20 B

N141 0 7 -4.793 14 -1.042 8 B

N180 -0.015 11 0 8 0 9 B

N180 -0.022 20 4.092 22 0 18 B

N180 0.008 9 10.624 11 0 15 B

N180 0.015 18 10.624 20 0 24 B

N187 -0.036 11 0 8 -0.019 15 B

N187 -0.043 20 4.17 24 -0.054 24 B

N187 0.028 9 34.14 9 0.148 9 B

N187 0.054 18 37.288 18 0.184 18 B

N207 -0.001 33 0.721 53 0 33 B

N207 0 9 1.147 29 0 9 B

N207 0.001 23 6.016 23 0 11 B

N207 0.003 31 7.332 31 0 31 B

N275 -0.001 19 -1.454 24 0 22 B

N275 -0.002 11 -0.475 15 0 13 B

N275 0.004 9 5.519 9 0 11 B

N275 0.009 18 6.544 18 0.002 24 B

N184 -0.054 20 -21.768 22 0 24 C

N184 -0.027 11 -13.113 13 0 15 C

N184 0 17 24.321 11 0 9 C

N184 0 23 32.94 20 0 18 C
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Volume 2, 3 and 4
Joint X [k] LC Y [k] LC Z [k] LC

N186 0 19 -23.948 24 -0.013 20 C

N186 0 10 -15.364 15 -0.006 11 C

N186 0.017 13 16.762 9 0 10 C

N186 0.041 20 25.308 18 0 19 C

N110 -0.001 19 -63.576 24 -2.234 22 D

N110 -0.001 10 -39.726 15 -1.376 13 D

N110 0.021 9 54.287 9 2.152 11 D

N110 0.047 18 77.956 18 2.986 20 D

N115 -0.262 24 -64.232 22 -0.004 22 D

N115 -0.241 11 -40.054 13 -0.001 13 D

N115 0.277 9 54.738 11 0.017 11 D

N115 0.409 18 79.038 20 0.021 20 D

N142 -6.946 31 -8.467 31 -0.007 33 E

N142 -4.513 11 -5.413 11 -0.005 9 E

N142 4.513 9 4.686 13 0.003 11 E

N142 6.942 33 7.405 37 0.008 31 E

N139 -21.002 31 -40.142 35 0 31 G

N139 -13.621 11 -25.748 11 0 11 G

N139 0.548 24 29.449 9 0 24 G

N139 0.548 48 43.858 33 0 48 G

N246 -0.548 48 -40.465 37 0 33 G

N246 -0.548 24 -26.061 13 0 9 G

N246 13.626 9 27.437 11 0 19 G

N246 21.007 33 42.593 31 0 43 G

N107 -16.164 13 0 8 -1.337 11 H

N107 -25.553 22 0.908 22 -1.999 20 H

Baseplate 

Configuration

N107 -25.553 22 0.908 22 -1.999 20 H

N107 20.607 11 4.195 11 1.179 13 H

N107 29.843 20 4.421 20 1.851 22 H

N133 0 31 -29.452 38 0 51 I

N133 0 8 -18.596 14 0 27 I

N133 0 8 24.579 8 0.019 8 I

N133 0 31 35.434 32 0.042 32 I

N124 -0.002 11 0 8 -0.004 9 J

N124 -0.003 20 2.271 22 -0.006 18 J

N124 0 9 15.244 11 0.008 11 J

N124 0 18 16.26 20 0.013 20 J

N128 -5.47 18 -0.882 24 -0.007 18 J

N128 -4.674 9 0 8 -0.004 9 J

N128 0.225 15 8.946 9 0.002 11 J

N128 1.012 24 10.215 18 0.002 20 J

N135 -0.006 33 -4.401 37 -0.387 35 K

N135 -0.004 9 -2.291 13 -0.252 11 K

N135 0.004 11 6.441 23 0.254 13 K

N135 0.007 31 9.486 31 0.392 37 K

N140 0 7 -4.793 12 -0.851 12 K

N178 -0.007 11 0 8 0 15 K

N178 -0.01 20 1.935 23 0 24 K

N178 0.004 9 5.354 11 0 9 K

N178 0.007 18 5.354 20 0 18 K
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Volume 1
Joint X [k] LC Y [k] LC Z [k] LC

V1 N44 0.263 41 43.535 25 0.279 46 B

V1 N44 0.465 81 33.666 98 0.447 86 B

V1 N44 -0.281 43 0.836 80 -0.406 44 B

V1 N44 -0.373 83 -1.802 88 -0.575 84 B

V1 N46 0.006 81 1.216 84 0.003 84 B

V1 N46 0.004 41 1.214 44 0.003 28 B

V1 N46 -0.004 43 0.376 78 0 46 B

V1 N46 -0.006 83 0.375 102 -0.001 86 B

V1 N47 0.013 81 1.224 82 0.001 86 B

V1 N47 0.009 41 1.223 42 0 46 B

V1 N47 -0.009 43 0.379 80 -0.003 28 B

V1 N47 -0.013 83 0.378 104 -0.003 84 B

NOTE THAT BOLDED LINES ARE OVERSTRENGTH LOAD CASES

Baseplate 

Configuration
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Anchorage Design
Design done using Hilti PROFIS software for all base plates

shear wall hold downs and lateral force resisting beam
connections. Results output from base plate D, H and I

included in this report to minimize length.



www.hilti.us Profis Anchor 2.7.5

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( c ) 2003-2009 Hilti AG, FL-9494 Schaan   Hilti is a registered Trademark of Hilti AG, Schaan

Company:
Specifier:
Address:
Phone I Fax:
E-Mail:

Blackwell Structural Engineers

 | 

Page:
Project:
Sub-Project I Pos. No.:
Date:
 

1
Kimmelman May Res
170266
11/2/2017
 

 Specifier's comments: Base Plate D

1 Input data
Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 7/8

Effective embedment depth:  hef = 24.000 in.

Material:  ASTM F 1554

Proof:  Design method ACI 318-14 / CIP

Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.500 in.

Anchor plate:  lx x ly x t = 10.000 in. x 10.000 in. x 0.500 in.; (Recommended plate thickness: not calculated

Profile:  Square HSS (AISC); (L x W x T) = 5.000 in. x 5.000 in. x 0.250 in.

Base material:  cracked concrete, , fc' = 3500 psi; h = 30.000 in.

Reinforcement:  tension: condition A, shear: condition B; anchor reinforcement: tension

 edge reinforcement: > No. 4 bar
Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (b))

 Shear load: yes (17.2.3.5.3 (a))

Geometry [in.] & Loading [kip, ft.kip]
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Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( c ) 2003-2009 Hilti AG, FL-9494 Schaan   Hilti is a registered Trademark of Hilti AG, Schaan

Company:
Specifier:
Address:
Phone I Fax:
E-Mail:

Blackwell Structural Engineers

 | 

Page:
Project:
Sub-Project I Pos. No.:
Date:
 

2
Kimmelman May Res
170266
11/2/2017
 

2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [kip]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 16.058 0.732 0.725 0.100
2 16.058 0.732 0.725 0.100
3 16.058 0.732 0.725 0.100
4 16.058 0.732 0.725 0.100

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 64.230 [kip]
resulting compression force in (x/y)=(0.000/0.000): 0.000 [kip]

Tension

 

1

23

4

x

y

3 Tension load
 Load Nua [kip] Capacity f f f f Nn [kip] Utilization bbbbN = Nua/f f f f Nn Status
 Steel Strength* 16.058 20.097 80 OK

 Pullout Strength* 16.058 17.464 92 OK

 Concrete Breakout Strength**1 N/A N/A N/A N/A

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (anchors in tension)
 1 Tension Anchor Reinforcement has been selected!

3.1 Steel Strength 

Nsa = Ase,N futa            ACI 318-14 Eq. (17.4.1.2)
f  Nsa ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables
   Ase,N [in.2]      futa [psi]   

0.46 58000

Calculations
   Nsa [kip]   

26.796

Results
   Nsa [kip]      f steel      f  Nsa [kip]      Nua [kip]   

26.796 0.750 20.097 16.058
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Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( c ) 2003-2009 Hilti AG, FL-9494 Schaan   Hilti is a registered Trademark of Hilti AG, Schaan

Company:
Specifier:
Address:
Phone I Fax:
E-Mail:

Blackwell Structural Engineers

 | 

Page:
Project:
Sub-Project I Pos. No.:
Date:
 

3
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170266
11/2/2017
 

3.2 Pullout Strength 

NpN = y c,p Np            ACI 318-14 Eq. (17.4.3.1)
Np = 8 Abrg f'c            ACI 318-14 Eq. (17.4.3.4)
f  NpN ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables
   y c,p      Abrg [in.2]      l a      f'c [psi]   
1.000 1.19 1.000 3500

Calculations
   Np [kip]   
33.264

Results
   Npn [kip]      f concrete      f seismic      f nonductile      f  Npn [kip]      Nua [kip]   

33.264 0.700 0.750 1.000 17.464 16.058
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4 Shear load
 Load Vua [kip] Capacity f f f f Vn [kip] Utilization bbbbV = Vua/f f f f Vn Status
 Steel Strength* 0.732 10.450 8 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 2.927 92.066 4 OK

 Concrete edge failure in direction x+** 2.927 18.393 16 OK

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength 

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ≥ Vua            ACI 318-14 Table 17.3.1.1

Variables
   Ase,V [in.2]      futa [psi]   

0.46 58000

Calculations
   Vsa [kip]   

16.078

Results
   Vsa [kip]      f steel      f  Vsa [kip]      Vua [kip]   

16.078 0.650 10.450 0.732

4.2 Pryout Strength 

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb]            ACI 318-14 Eq. (17.5.3.1b)

f  Vcpg ≥ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables
   kcp      hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   

2 9.667 0.000 0.000 14.500

   y c,N      cac [in.]      kc      l a      f'c [psi]   
1.000 - 24 1.000 3500

Calculations
   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [kip]   
1296.00 841.00 1.000 1.000 1.000 1.000 42.674

Results
   Vcpg [kip]      f concrete      f seismic      f nonductile      f  Vcpg [kip]      Vua [kip]   

131.522 0.700 1.000 1.000 92.066 2.927
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4.3 Concrete edge failure in direction x+ 

Vcbg = (AVc
AVc0

) y ec,V y ed,V y c,V y h,V y parallel,V Vb            ACI 318-14 Eq. (17.5.2.1b)

f  Vcbg ≥ Vua            ACI 318-14 Table 17.3.1.1
AVc see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)            
AVc0 = 4.5 c2

a1            ACI 318-14 Eq. (17.5.2.1c)

y ec,V = ( 1

1 + 2e'
v

3ca1
) ≤ 1.0            ACI 318-14 Eq. (17.5.2.5)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) ≤ 1.0            ACI 318-14 Eq. (17.5.2.6b)

y h,V = √1.5ca1
ha

 ≥ 1.0            ACI 318-14 Eq. (17.5.2.8)

Vb = 9 l a √f'c c
1.5
a1            ACI 318-14 Eq. (17.5.2.2b)

Variables
   ca1 [in.]      ca2 [in.]      ecV [in.]      y c,V      ha [in.]   
14.500 14.500 0.000 1.200 30.000

   le [in.]      l a      da [in.]      f'c [psi]      y parallel,V   
7.000 1.000 0.875 3500 1.000

Calculations
   AVc [in.2]      AVc0 [in.2]      y ec,V      y ed,V      y h,V      Vb [kip]   

783.00 946.13 1.000 0.900 1.000 29.399

Results
   Vcbg [kip]      f concrete      f seismic      f nonductile      f  Vcbg [kip]      Vua [kip]   

26.276 0.700 1.000 1.000 18.393 2.927

5 Combined tension and shear loads 
   bN      bV      z       Utilization bN,V [%]   Status
0.919 0.159 1.000 90 OK

bNV = (bN + bV) / 1.2 <= 1
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6 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

 means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
 thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
 is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
 plausibility! 

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  An anchor design approach for structures assigned to Seismic Design Category C, D,  E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

•  The design of Anchor Reinforcement is beyond the scope of PROFIS Anchor. Refer to ACI 318-14, Section 17.4.2.9 for information about Anchor
 Reinforcement.

•  Anchor Reinforcement has been selected as a design option, calculations should be compared with PROFIS Anchor calculations.

Fastening meets the design criteria!
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y
1 -3.500 -3.500 - 21.500 14.500 21.500
2 3.500 3.500 - 14.500 21.500 14.500
3 -3.500 3.500 - 21.500 21.500 14.500
4 3.500 -3.500 - 14.500 14.500 21.500

7 Installation data
Anchor plate, steel: - Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 7/8
Profile: Square HSS (AISC); 5.000 x 5.000 x 0.250 in. Installation torque: -
Hole diameter in the fixture: df = 0.938 in. Hole diameter in the base material: - in.
Plate thickness (input): 0.500 in. Hole depth in the base material: 24.000 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 25.052 in.
Drilling method: -
Cleaning: No cleaning of the drilled hole is required
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.

Page 225

www.hilti.us


www.hilti.us Profis Anchor 2.7.5

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( c ) 2003-2009 Hilti AG, FL-9494 Schaan   Hilti is a registered Trademark of Hilti AG, Schaan

Company:
Specifier:
Address:
Phone I Fax:
E-Mail:

Blackwell Structural Engineers

 | 

Page:
Project:
Sub-Project I Pos. No.:
Date:
 

1
Kimmelman May Res
170266
11/2/2017
 

 Specifier's comments: Base Plate A

1 Input data
Anchor type and diameter:  Hex Head ASTM F 1554 GR. 36 1

Effective embedment depth:  hef = 12.000 in.

Material:  ASTM F 1554

Proof:  Design method ACI 318-14 / CIP

Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.500 in.

Anchor plate:  lx x ly x t = 9.500 in. x 5.500 in. x 0.500 in.; (Recommended plate thickness: not calculated

Profile:  Square HSS (AISC); (L x W x T) = 4.000 in. x 4.000 in. x 0.250 in.

Base material:  cracked concrete, , fc' = 3500 psi; h = 48.000 in.

Reinforcement:  tension: condition A, shear: condition A; anchor reinforcement: shear

 edge reinforcement: none or < No. 4 bar
Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (d))

 Shear load: yes (17.2.3.5.3 (c))

Geometry [in.] & Loading [kip, ft.kip]
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [kip]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 0.000 12.540 -12.500 -1.000
2 0.000 12.540 -12.500 -1.000

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0.000 [kip]
resulting compression force in (x/y)=(0.000/0.000): 0.000 [kip]

 

12 x

y

3 Tension load
 Load Nua [kip] Capacity f f f f Nn [kip] Utilization bbbbN = Nua/f f f f Nn Status
 Steel Strength* N/A N/A N/A N/A

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Strength** N/A N/A N/A N/A

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (anchors in tension)
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4 Shear load
 Load Vua [kip] Capacity f f f f Vn [kip] Utilization bbbbV = Vua/f f f f Vn Status
 Steel Strength* 12.540 13.708 92 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 25.080 26.801 94 OK

 Concrete edge failure in direction **1 N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (relevant anchors)
 1 Shear Anchor Reinforcement has been selected!

4.1 Steel Strength 

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ≥ Vua            ACI 318-14 Table 17.3.1.1

Variables
   Ase,V [in.2]      futa [psi]   

0.61 58000

Calculations
   Vsa [kip]   

21.089

Results
   Vsa [kip]      f steel      f  Vsa [kip]      Vua [kip]   

21.089 0.650 13.708 12.540

4.2 Pryout Strength 

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb]            ACI 318-14 Eq. (17.5.3.1b)

f  Vcpg ≥ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = 16 l a √f'c h
5/3
ef            ACI 318-14 Eq. (17.4.2.2b)

Variables
   kcp      hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   

2 12.000 0.000 0.000 1.875

   y c,N      cac [in.]      kc      l a      f'c [psi]   
1.000 - 16 1.000 3500

Calculations
   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [kip]   

569.86 1296.00 1.000 1.000 0.731 1.000 59.537

Results
   Vcpg [kip]      f concrete      f seismic      f nonductile      f  Vcpg [kip]      Vua [kip]   

38.287 0.700 1.000 1.000 26.801 25.080
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5 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

 means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
 thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
 is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
 plausibility! 

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  An anchor design approach for structures assigned to Seismic Design Category C, D,  E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

•  The design of Anchor Reinforcement is beyond the scope of PROFIS Anchor. Refer to ACI 318-14, Section 17.5.2.9 for information about Anchor
 Reinforcement.

•  Anchor Reinforcement has been selected as a design option, calculations should be compared with PROFIS Anchor calculations.

Fastening meets the design criteria!
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y
1 3.125 0.000 8.125 - 3.813 -
2 -3.125 0.000 1.875 - 3.813 -

6 Installation data
Anchor plate, steel: - Anchor type and diameter: Hex Head ASTM F 1554 GR. 36 1
Profile: Square HSS (AISC); 4.000 x 4.000 x 0.250 in. Installation torque: -
Hole diameter in the fixture: df = 1.063 in. Hole diameter in the base material: - in.
Plate thickness (input): 0.500 in. Hole depth in the base material: 12.000 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 13.172 in.
Drilling method: -
Cleaning: No cleaning of the drilled hole is required
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.
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 Specifier's comments: Base Plate C HSS5x5

1 Input data
Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 36 7/8

Effective embedment depth:  hef = 6.000 in.

Material:  ASTM F 1554

Proof:  Design method ACI 318-14 / CIP

Stand-off installation:  eb = 0.000 in. (no stand-off); t = 0.500 in.

Anchor plate:  lx x ly x t = 10.000 in. x 6.000 in. x 0.500 in.; (Recommended plate thickness: not calculated

Profile:  Square HSS (AISC); (L x W x T) = 5.000 in. x 5.000 in. x 0.250 in.

Base material:  cracked concrete, , fc' = 3500 psi; h = 48.000 in.

Reinforcement:  tension: condition A, shear: condition A; anchor reinforcement: tension

 edge reinforcement: none or < No. 4 bar
Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (d))

 Shear load: yes (17.2.3.5.3 (c))

Geometry [in.] & Loading [kip, ft.kip]
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2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions [kip]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 14.726 0.021 0.021 0.000
2 14.726 0.021 0.021 0.000

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 29.452 [kip]
resulting compression force in (x/y)=(0.000/0.000): 0.000 [kip]

Tension

 

12 x

y

3 Tension load
 Load Nua [kip] Capacity f f f f Nn [kip] Utilization bbbbN = Nua/f f f f Nn Status
 Steel Strength* 14.726 20.097 74 OK

 Pullout Strength* 14.726 17.464 85 OK

 Concrete Breakout Strength**1 N/A N/A N/A N/A

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * anchor having the highest loading    **anchor group (anchors in tension)
 1 Tension Anchor Reinforcement has been selected!

3.1 Steel Strength 

Nsa = Ase,N futa            ACI 318-14 Eq. (17.4.1.2)
f  Nsa ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables
   Ase,N [in.2]      futa [psi]   

0.46 58000

Calculations
   Nsa [kip]   

26.796

Results
   Nsa [kip]      f steel      f  Nsa [kip]      Nua [kip]   

26.796 0.750 20.097 14.726
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3.2 Pullout Strength 

NpN = y c,p Np            ACI 318-14 Eq. (17.4.3.1)
Np = 8 Abrg f'c            ACI 318-14 Eq. (17.4.3.4)
f  NpN ≥ Nua            ACI 318-14 Table 17.3.1.1

Variables
   y c,p      Abrg [in.2]      l a      f'c [psi]   
1.000 1.19 1.000 3500

Calculations
   Np [kip]   
33.264

Results
   Npn [kip]      f concrete      f seismic      f nonductile      f  Npn [kip]      Nua [kip]   

33.264 0.700 0.750 1.000 17.464 14.726
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4 Shear load
 Load Vua [kip] Capacity f f f f Vn [kip] Utilization bbbbV = Vua/f f f f Vn Status
 Steel Strength* 0.021 10.450 1 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 0.042 14.539 1 OK

 Concrete edge failure in direction y+** 0.042 7.871 1 OK

 * anchor having the highest loading    **anchor group (relevant anchors)

4.1 Steel Strength 

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ≥ Vua            ACI 318-14 Table 17.3.1.1

Variables
   Ase,V [in.2]      futa [psi]   

0.46 58000

Calculations
   Vsa [kip]   

16.078

Results
   Vsa [kip]      f steel      f  Vsa [kip]      Vua [kip]   

16.078 0.650 10.450 0.021

4.2 Pryout Strength 

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb]            ACI 318-14 Eq. (17.5.3.1b)

f  Vcpg ≥ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)            
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 2 e'
N

3 hef
) ≤ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 1.5hef
cac

) ≤ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables
   kcp      hef [in.]      ec1,N [in.]      ec2,N [in.]      ca,min [in.]   

2 6.000 0.000 0.000 3.187

   y c,N      cac [in.]      kc      l a      f'c [psi]   
1.000 - 24 1.000 3500

Calculations
   ANc [in.2]      ANc0 [in.2]      y ec1,N      y ec2,N      y ed,N      y cp,N      Nb [kip]   

200.00 324.00 1.000 1.000 0.806 1.000 20.868

Results
   Vcpg [kip]      f concrete      f seismic      f nonductile      f  Vcpg [kip]      Vua [kip]   

20.771 0.700 1.000 1.000 14.539 0.042
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4.3 Concrete edge failure in direction y+ 

Vcbg = (AVc
AVc0

) y ec,V y ed,V y c,V y h,V y parallel,V Vb            ACI 318-14 Eq. (17.5.2.1b)

f  Vcbg ≥ Vua            ACI 318-14 Table 17.3.1.1
AVc see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)            
AVc0 = 4.5 c2

a1            ACI 318-14 Eq. (17.5.2.1c)

y ec,V = ( 1

1 + 2e'
v

3ca1
) ≤ 1.0            ACI 318-14 Eq. (17.5.2.5)

y ed,V = 0.7 + 0.3( ca2
1.5ca1

) ≤ 1.0            ACI 318-14 Eq. (17.5.2.6b)

y h,V = √1.5ca1
ha

 ≥ 1.0            ACI 318-14 Eq. (17.5.2.8)

Vb = 9 l a √f'c c
1.5
a1            ACI 318-14 Eq. (17.5.2.2b)

Variables
   ca1 [in.]      ca2 [in.]      ecV [in.]      y c,V      ha [in.]   

3.187 - 0.000 1.000 48.000

   le [in.]      l a      da [in.]      f'c [psi]      y parallel,V   
6.000 1.000 0.875 3500 2.000

Calculations
   AVc [in.2]      AVc0 [in.2]      y ec,V      y ed,V      y h,V      Vb [kip]   

79.17 45.71 1.000 1.000 1.000 3.029

Results
   Vcbg [kip]      f concrete      f seismic      f nonductile      f  Vcbg [kip]      Vua [kip]   

10.495 0.750 1.000 1.000 7.871 0.042

5 Combined tension and shear loads 
   bN      bV      z       Utilization bN,V [%]   Status
0.843 0.005 1.000 71 OK

bNV = (bN + bV) / 1.2 <= 1
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6 Warnings
•  The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, etc.). This

 means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is assumed to be
 sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum required anchor plate
 thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the rigid base plate assumption
 is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the existing conditions and for
 plausibility! 

•  Condition A applies when supplementary reinforcement is used. The Φ factor is increased for non-steel Design Strengths except Pullout Strength
 and Pryout strength.  Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
 your local standard.

•  Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

•  An anchor design approach for structures assigned to Seismic Design Category C, D,  E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

•  The design of Anchor Reinforcement is beyond the scope of PROFIS Anchor. Refer to ACI 318-14, Section 17.4.2.9 for information about Anchor
 Reinforcement.

•  Anchor Reinforcement has been selected as a design option, calculations should be compared with PROFIS Anchor calculations.

Fastening meets the design criteria!
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y
1 3.500 0.000 - - 4.813 3.187
2 -3.500 0.000 - - 4.813 3.187

7 Installation data
Anchor plate, steel: - Anchor type and diameter: Heavy Hex Head ASTM F 1554 GR. 36 7/8
Profile: Square HSS (AISC); 5.000 x 5.000 x 0.250 in. Installation torque: -
Hole diameter in the fixture: df = 0.938 in. Hole diameter in the base material: - in.
Plate thickness (input): 0.500 in. Hole depth in the base material: 6.000 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 7.052 in.
Drilling method: -
Cleaning: No cleaning of the drilled hole is required
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
 by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
 programs, arising from a culpable breach of duty by you.
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Kimmelman - Foundation Wall - Section 1-S201 - 2018.02.12 2/14/2018 11:27 AM

SAFE 2016 16.0.2 Slab Surface Loading in Gravity Direction (SOIL)  [lb/ft2] kip - ft

NOTE LOADING HAS BEEN INDICATED
FOR THIS SECTION OF WALL AS IT IS
SUBJECT TO THE HIGHEST LOADING AND
FORCES.  ONLY SLAB REBAR QUANTITY
IN THE GOVERNING DIRECTION HAS
BEEN PROVIDED FOR THE OTHER
FOUNDATION WALL SECTIONS.
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SAFE 2016 16.0.2 Slab Surface Loading in Gravity Direction (LIVE)  [lb/ft2] kip - ft

Page 246



15.866 ft

0.0157

0.0232

0.0227

0.0222

0.0219

0.0217

0.0214

0.0211

0.02

0.0196

0.0184

0.0181

0.018

0.0178

0.0167

0.0058 0.00580.0084

5 6

SOG

TOPSOFSOIL

GRADE

55 66

SOGSOG

TOPSOFSOILTOPSOFSOIL

GRADEGRADE

X

Y

Kimmelman - Foundation Wall - Section 1-S201 - 2018.02.12 2/14/2018 11:25 AM

SAFE 2016 16.0.2 Slab Strip Design - Layer A - Bottom Reinforcement Area (Enveloping Flexural) [in2] kip - ft
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Kimmelman - Foundation Wall - Section 1-S201 - 2018.02.12 2/14/2018 11:24 AM

SAFE 2016 16.0.2 Slab Strip Design - Layer B - Bottom Reinforcement Area (Enveloping Flexural) [in2] kip - ft
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Kimmelman - Foundation Wall - Section 1-S202 - 2018.02.08 (no support from SOG) 2/15/2018 2:08 PM

SAFE 2016 16.0.2 Slab Strip Design - Layer A - Bottom Reinforcement Intensity (Enveloping Flexural) [in2/ft] kip - ft
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SAFE 2016 16.0.2 Slab Strip Design - Layer A - Bottom Reinforcement Intensity (Enveloping Flexural) [in2/ft] kip - ft
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Kimmelman - Foundation Wall - Section 5-S202 - 2018.02.12 2/14/2018 12:41 PM

SAFE 2016 16.0.2 Slab Strip Design - Layer B - Bottom Reinforcement Intensity (Enveloping Flexural) [in2/ft] kip - ft
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Kimmelman - Foundation Wall - Section 9-S200 - 2018.02.08 (1-way)calcs 2/14/2018 12:45 PM

SAFE 2016 16.0.2 Slab Strip Design - Layer B - Bottom Reinforcement Intensity (Enveloping Flexural) [in2/ft] kip - ft
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Title: Concrete Flexure
Master Created By: J. David Bowick

Date: 8/8/2016

Master Last modified by:

Date: 2017.07.29

Notes:

Project Name: KIMMELMAN RESIDENC

Project Number: 170266

Name: AVB

Date: 2017.07.29

Load Bar Size db Ab

Mf 112 kNm (mm) (mm
2
)

10M 11.3 100.0

Material 15M 16 200.0

φs 0.85 20M 19.5 300.0

fy 400 MPa 25M 25.2 500.0

φc 0.65 30M 29.9 700.0

f'c 30 MPa 35M 35.7 1000.0

α1 0.805 45M 45 1500.0

55M 55 2500.0

Geometry #3 9.525 71.0

b 1000 mm #4 12.7 129.0

h 400 mm #5 15.875 200.0

Cover 75 mm #6 19.05 284.0

Aggregate 20 mm #7 22.225 387.0

#8 25.4 509.0

Trial #9 28.65 645.0

Bar Size #6 #10 32.26 819.0

db 19.05 mm #11 35.81 1006.0

Ab 284 mm
2

#14 43 1452.0

d 315.475 mm #18 57.3 2581.0

Asreq 1085 mm
2

#18J 59.4 2678.0

No. Bars 4

DESIGN FOR PAD FOOTING IN BASEMENT SUPPORTING VOLUME 2 BRACED 

FRAME SEISMIC LOADING

B
la

c
k
w

e
ll

No. Bars 4

Reinforcing

Min. Clear 41.9 mm

smin 71.8 mm

s 75 mm

Row 1

Bar Size #6

Bars 6

As 1704 mm
2

d 315.475 mm

Row 2

Bar Size 30M

Bars

As
mm

2

d 240.475 mm

Row 3

Bar Size 35M

Bars

As
mm

2

d 165.475 mm

Calculations

T 579.36 kN

d 315.5 mm

β1c 36.9 mm

Mr 172.1 kNm

Mf/Mr 0.65
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TYPICAL STEEL CONNECTION
DESIGN AS PER AISC

VARIOUS



170450 - Summit Lot 71

Shear Tab Connection

2017/11/21

A-03

E 29000 ksi Plate 5/16 in

(Fy)b 50 ksi Bolts Vr [kips]

(Fu)b 65 ksi 5 81.3 309 287

(Fy)pl 36 ksi 4 62.5 242 225

Bolts 3/4" - A325 3 43.4 174 163

Weld 1/4" 2 24.8 107 101

W18x71 18.5 0.495 7.64 0.81 1.21 3.5 275 5 81.3 153.0 142.1 81.3

x65 18.4 0.45 7.59 0.75 1.15 3.5 248 5 81.3 139.1 129.2 81.3

x60 18.2 0.415 7.56 0.695 1.1 3.5 227 5 81.3 128.2 119.1 81.3

x55 18.1 0.39 7.53 0.63 1.03 3.5 212 5 81.3 120.5 111.9 81.3

x50 18 0.355 7.5 0.57 0.972 3.5 192 5 81.3 109.7 101.9 81.3

W18x46 18.1 0.36 6.06 0.605 1.01 3.5 195 5 81.3 111.2 103.3 81.3

x40 17.9 0.315 6.02 0.525 0.927 3.5 169 5 81.3 97.3 90.4 81.3

x35 17.7 0.3 6 0.425 0.827 3.5 159 5 81.3 92.7 86.1 81.3

W16x57 16.4 0.43 7.12 0.715 1.12 3.5 212 4 62.5 104.1 96.8 62.5

x50 16.3 0.38 7.07 0.63 1.03 3.5 186 4 62.5 92.0 85.5 62.5

x45 16.1 0.345 7.04 0.565 0.967 3.5 167 4 62.5 83.5 77.6 62.5

x40 16 0.305 7 0.505 0.907 3.5 146 4 62.5 73.8 68.6 62.5

x36 15.9 0.295 6.99 0.43 0.832 3.5 141 4 62.5 71.4 66.4 62.5

W16x31 15.9 0.275 5.53 0.44 0.842 3.5 131 4 62.5 66.6 61.9 61.9

x26 15.7 0.25 5.5 0.345 0.747 3.5 106 4 62.5 60.5 56.3 56.3

W14x99 14.16 0.485 14.565 0.78 0.4375 5.5 265 3 43.4 84.4 79.1 43.4

W14x82 14.3 0.51 10.1 0.855 1.45 5.5 219 3 43.4 88.7 83.1 43.4

x74 14.2 0.45 10.1 0.785 1.38 5.5 192 3 43.4 78.3 73.4 43.4

x68 14 0.415 10 0.72 1.31 5.5 174 3 43.4 72.2 67.6 43.4

x61 13.9 0.375 10 0.645 1.24 5.5 156 3 43.4 65.3 61.1 43.4

W14x53 13.9 0.37 8.06 0.66 1.25 5.5 154 3 43.4 64.4 60.3 43.4

x48 13.8 0.34 8.03 0.595 1.19 5.5 141 3 43.4 59.2 55.4 43.4

x43 13.7 0.305 8 0.53 1.12 5.5 125 3 43.4 53.1 49.7 43.4

W14x38 14.1 0.31 6.77 0.515 0.915 3.5 131 3 43.4 53.9 50.5 43.4

x34 14 0.285 6.75 0.455 0.855 3.5 120 3 43.4 49.6 46.5 43.4

x30 13.8 0.27 6.73 0.385 0.785 3.5 112 3 43.4 47.0 44.0 43.4

W14x26 13.9 0.255 5.03 0.42 0.82 2.75 106 3 43.4 44.4 41.6 41.6

x22 13.7 0.23 5 0.335 0.735 2.75 94.5 3 43.4 40.0 37.5 37.5

W12x96 12.7 0.55 12.2 0.9 1.5 5.5 210 3 43.4 95.7 89.7 43.4

x87 12.5 0.515 12.1 0.81 1.41 5.5 193 3 43.4 89.6 83.9 43.4

x79 12.4 0.47 12.1 0.735 1.33 5.5 175 3 43.4 81.8 76.6 43.4

x72 12.3 0.43 12 0.67 1.27 5.5 159 3 43.4 74.8 70.1 43.4

x65 12.1 0.39 12 0.605 1.2 5.5 142 3 43.4 67.9 63.6 43.4

W12x58 12.2 0.36 10 0.64 1.24 5.5 132 3 43.4 62.6 58.7 43.4

x53 12.1 0.345 10 0.575 1.18 5.5 125 3 43.4 60.0 56.2 43.4

W12x50 12.2 0.37 8.08 0.64 1.14 5.5 135 3 43.4 64.4 60.3 43.4

x45 12.1 0.335 8.05 0.575 1.08 5.5 122 3 43.4 58.3 54.6 43.4

x40 11.9 0.295 8.01 0.515 1.02 5.5 105 3 43.4 51.3 48.1 43.4

W12x35 12.5 0.3 6.56 0.52 0.82 3.5 113 3 43.4 52.2 48.9 43.4

x30 12.3 0.26 6.52 0.44 0.74 3.5 95.9 3 43.4 45.2 42.4 42.4

x26 12.2 0.23 6.49 0.38 0.68 3.5 84.2 3 43.4 40.0 37.5 37.5

W12x22 12.3 0.26 4.03 0.425 0.725 2.25 95.9 3 43.4 45.2 42.4 42.4

x19 12.2 0.235 4.01 0.35 0.65 2.25 86 3 43.4 40.9 38.3 38.3

x16 12 0.22 3.99 0.265 0.565 2.25 79.2 3 43.4 38.3 35.9 35.9

x14 11.9 0.2 3.97 0.225 0.525 2.25 64.3 3 43.4 34.8 32.6 32.6

W10x45 10.1 0.35 8.08 0.62 1.12 5.5 106 2 24.8 37.5 35.4 24.8

x39 9.92 0.315 7.99 0.53 1.03 5.5 93.7 2 24.8 33.7 31.8 24.8

x33 9.73 0.29 7.96 0.435 0.935 5.5 84.7 2 24.8 31.0 29.3 24.8

W10x30 10.5 0.3 5.81 0.51 0.81 2.75 94.5 2 24.8 32.1 30.3 24.8

x26 10.3 0.26 5.77 0.44 0.74 2.75 80.3 2 24.8 27.8 26.3 24.8

x22 10.2 0.24 5.75 0.36 0.66 2.75 73.4 2 24.8 25.7 24.2 24.2

W10x19 10.2 0.25 4.02 0.395 0.695 2.25 76.5 2 24.8 26.8 25.3 24.8

x17 10.1 0.24 4.01 0.33 0.63 2.25 72.7 2 24.8 25.7 24.2 24.2

x15 9.99 0.23 4 0.27 0.57 2.25 68.9 2 24.8 24.6 23.2 23.2

x12 9.87 0.19 3.96 0.21 0.51 2.25 56.3 2 24.8 20.3 19.2 19.2

W8x67 9 0.57 8.28 0.935 1.33 5.5 154 2 24.8 61.0 57.6 24.8

x58 8.75 0.51 8.22 0.81 1.22 5.5 134 2 24.8 54.6 51.5 24.8

x48 8.5 0.4 8.11 0.685 1.08 5.5 102 2 24.8 42.8 40.4 24.8

x40 8.25 0.36 8.07 0.56 0.954 5.5 89.1 2 24.8 38.5 36.4 24.8

x35 8.12 0.31 8.02 0.495 0.889 5.5 75.5 2 24.8 33.2 31.3 24.8

x31 8 0.285 8 0.435 0.829 5.5 68.4 2 24.8 30.5 28.8 24.8

W8x28 8.06 0.285 6.54 0.465 0.859 4 68.9 2 24.8 30.5 28.8 24.8

x24 7.93 0.245 6.5 0.4 0.794 4 58.3 2 24.8 26.2 24.7 24.7

W8x21 8.28 0.25 5.27 0.4 0.7 2.75 62.1 2 24.8 26.8 25.3 24.8

x18 8.14 0.23 5.25 0.33 0.63 2.75 56.2 2 24.8 24.6 23.2 23.2

W8x15 8.11 0.245 4.02 0.315 0.615 2.25 59.6 2 24.8 26.2 24.7 24.7

x13 7.99 0.23 4 0.255 0.555 2.25 55.1 2 24.8 24.6 23.2 23.2

x10 7.89 0.17 3.94 0.205 0.505 2.25 40.2 2 24.8 18.2 17.2 17.2

Shear 

Yield

Shear Tab Cope ChecksShear 

Ruptur

e

# of 

Bolts

Vr (max) 

[kips]
Shear 

Yield

Shear 

Rupture
Section d tw bf tf k gauge Vr [kip] Vr 

[kips]
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TYPICAL STEEL CONNECTION
DESIGN AS PER AISC

VARIOUS



170450 - Summit Lot 71

Beam Over HSS Columns

2017-12-08

C-09

Section HSS6x6x1/4 E 29000 ksi

Cr 155.2 kip (Fy)b 50 ksi

L 6 in (Fu)b 65 ksi

t 0.3125 in (Fy)pl 36 ksi

Yield Crip. Buck. Min. b(s) h(s) t Yield Shear KL/r Fcr Rn Status Size Flan. Web Status Rn Status

W18x71 275 223 173 187 155 0 2.95 16.75 0.750 143.1 542.7 58.0 30.2 120 OK 4 77 373 OK 149 OK

x65 248 200 143 140 140 7 2.92 16.65 0.750 141.9 539.5 57.7 30.2 119 OK 4 76 371 OK 148 OK

x60 227 182 122 111 111 22 2.97 16.58 0.750 144.2 537.0 57.4 30.3 121 OK 4 77 369 OK 150 OK

x55 212 167 108 92 92 32 2.95 16.48 0.750 143.5 533.8 57.1 30.3 121 OK 4 77 367 OK 149 OK

x50 192 150 90 69 69 43 2.94 16.38 0.750 142.8 530.6 56.7 30.4 121 OK 4 77 365 OK 149 OK

W18x46 195 153 92 72 72 42 2.22 16.48 0.750 107.8 533.8 57.1 30.3 91 OK 4 58 367 OK 112 OK

x40 169 131 71 48 48 53 2.20 16.28 0.750 106.8 527.3 56.4 30.5 90 OK 4 57 362 OK 111 OK

x35 159 121 65 42 42 57 2.25 16.20 0.750 109.4 524.9 56.1 30.5 93 OK 4 59 361 OK 114 OK

W16x57 212 189 137 138 137 9 2.69 14.65 0.500 87.0 316.4 76.1 26.5 64 OK 4 70 326 OK 91 OK

x50 186 163 107 95 95 30 2.72 14.68 0.500 88.2 317.0 76.3 26.5 65 OK 4 71 327 OK 92 OK

x45 167 145 89 71 71 42 2.71 14.48 0.500 87.7 312.7 75.2 26.7 65 OK 4 71 322 OK 91 OK

x40 146 126 70 49 49 48 2.69 14.38 0.500 87.1 310.5 74.7 26.8 65 OK 4 70 320 OK 91 OK

x36 141 119 66 44 44 48 2.75 14.40 0.500 88.9 311.0 74.8 26.8 66 OK 4 72 321 OK 93 OK

W16x31 131 111 57 36 36 47 2.02 14.40 0.500 65.3 311.0 74.8 26.8 49 OK 4 53 321 OK 68 OK

x26 106 98 48 27 27 39 2.00 14.20 0.500 64.8 306.7 73.8 27.0 49 OK 4 52 316 OK 68 OK

W14x82 219 245 205 274 155 0 3.99 12.18 0.500 129.2 263.0 63.3 29.2 105 OK 4 104 271 OK 135 OK

x74 192 213 159 188 155 0 3.99 12.08 0.500 129.2 260.8 62.7 29.3 105 OK 4 104 269 OK 135 OK

x68 174 192 136 148 136 9 3.94 11.88 0.500 127.6 256.5 61.7 29.5 104 OK 4 103 264 OK 133 OK

x61 156 171 112 109 109 23 4.00 11.90 0.500 129.6 257.0 61.8 29.4 106 OK 4 104 265 OK 135 OK

W14x53 154 169 108 105 105 25 3.03 11.90 0.500 98.2 257.0 61.8 29.4 80 OK 4 79 265 OK 102 OK

x48 141 153 92 81 81 30 3.02 11.80 0.500 97.7 254.9 61.3 29.5 80 OK 4 79 263 OK 102 OK

x43 125 134 74 58 58 33 3.00 11.70 0.500 97.2 252.7 60.8 29.6 80 OK 4 78 261 OK 101 OK

W14x38 131 128 76 59 59 36 2.57 12.48 0.500 83.3 269.5 64.8 28.9 67 OK 4 67 278 OK 87 OK

x34 120 116 65 46 46 37 2.63 12.50 0.500 85.1 270.0 65.0 28.8 68 OK 4 68 278 OK 89 OK

x30 112 107 60 39 39 36 2.62 12.30 0.500 84.7 265.7 63.9 29.0 68 OK 4 68 274 OK 88 OK

W14x26 106 103 52 33 33 36 1.77 12.40 0.500 57.2 267.8 64.4 28.9 46 OK 4 46 276 OK 60 OK

x22 94.5 90 43 24 24 35 1.75 12.20 0.500 56.7 263.5 63.4 29.1 46 OK 4 46 272 OK 59 OK

W12x96 210 268 253 397 155 0 4.98 10.45 0.500 161.2 225.7 54.3 30.8 138 OK 4 130 233 OK 168 OK

x87 193 245 225 327 155 0 4.99 10.38 0.500 161.6 224.1 53.9 30.9 139 OK 4 130 231 OK 168 OK

x79 175 219 188 247 155 0 4.99 10.28 0.500 161.6 221.9 53.4 31.0 139 OK 4 130 229 OK 168 OK

x72 159 197 158 189 155 0 4.94 10.18 0.500 160.0 219.8 52.9 31.1 138 OK 4 129 227 OK 167 OK

x65 142 176 132 142 132 5 5.00 10.10 0.500 162.0 218.2 52.5 31.1 140 OK 4 130 225 OK 169 OK

W12x58 132 164 109 111 109 12 4.06 10.33 0.500 131.6 223.0 53.7 30.9 113 OK 4 106 230 OK 137 OK

x53 125 154 102 98 98 14 4.06 10.23 0.500 131.6 220.9 53.1 31.0 113 OK 4 106 228 OK 137 OK

W12x50 135 164 116 121 116 10 3.10 10.33 0.500 100.5 223.0 53.7 30.9 86 OK 4 81 230 OK 105 OK

x45 122 146 95 89 89 16 3.09 10.23 0.500 100.0 220.9 53.1 31.0 86 OK 4 80 228 OK 104 OK

x40 105 126 74 61 61 22 3.13 10.15 0.500 101.4 219.2 52.7 31.1 88 OK 4 82 226 OK 106 OK

W12x35 113 121 75 61 61 26 2.53 11.00 0.500 82.0 237.6 57.2 30.3 69 OK 4 66 245 OK 85 OK

x30 95.9 102 57 40 40 28 2.51 10.80 0.500 81.3 233.3 56.1 30.5 69 OK 4 65 241 OK 85 OK

x26 84.2 89 45 28 28 28 2.50 10.70 0.500 80.8 231.1 55.6 30.6 69 OK 4 65 238 OK 84 OK

W12x22 95.9 102 57 40 40 28 1.39 11.05 0.500 45.0 238.7 57.4 30.3 38 OK 4 36 246 OK 47 OK

x19 86 90 48 29 29 28 1.44 11.08 0.500 46.7 239.2 57.5 30.2 39 OK 4 38 247 OK 49 OK

x16 79.2 82 45 24 24 28 1.43 10.88 0.500 46.4 234.9 56.5 30.4 39 OK 4 37 242 OK 48 OK

x14 64.3 73 39 18 18 23 1.42 10.78 0.500 46.1 232.7 56.0 30.5 39 OK 4 37 240 OK 48 OK

W10x45 106 154 113 126 106 0 3.23 8.48 0.375 78.4 137.3 58.7 30.0 65 OK 4 84 189 OK 82 OK

x39 93.7 135 94 92 92 1 3.18 8.30 0.375 77.3 134.4 57.5 30.3 65 OK 4 83 185 OK 81 OK

x33 84.7 121 83 72 72 7 3.23 8.23 0.375 78.5 133.3 57.0 30.3 66 OK 4 84 183 OK 82 OK

W10x30 94.5 120 82 74 74 10 2.22 9.13 0.375 53.9 147.8 63.2 29.2 44 OK 4 58 203 OK 56 OK

x26 80.3 102 63 49 49 16 2.20 8.93 0.375 53.4 144.6 61.8 29.4 44 OK 4 57 199 OK 56 OK

x22 73.4 92 55 38 38 18 2.25 8.95 0.375 54.7 145.0 62.0 29.4 45 OK 4 59 199 OK 57 OK

W10x19 76.5 97 59 43 43 17 1.39 8.95 0.375 33.7 145.0 62.0 29.4 27 OK 4 36 199 OK 35 OK

x17 72.7 91 57 38 38 17 1.44 8.98 0.375 35.1 145.4 62.2 29.4 29 OK 4 38 200 OK 37 OK

x15 68.9 85 57 33 33 18 1.44 8.87 0.375 34.9 143.6 61.4 29.5 29 OK 4 37 197 OK 36 OK

x12 56.3 69 40 19 19 19 1.42 8.75 0.375 34.4 141.7 60.6 29.7 28 OK 4 37 195 OK 36 OK

W8x67 154 266 327 676 154 0 3.20 7.13 0.313 64.9 96.2 59.2 29.9 54 OK 4 83 159 OK 68 OK

x58 134 231 269 484 134 0 3.24 7.00 0.313 65.5 94.5 58.2 30.1 55 OK 4 84 156 OK 68 OK

x48 102 174 164 233 102 0 3.24 6.88 0.313 65.7 92.8 57.2 30.3 55 OK 4 84 153 OK 68 OK

x40 89.1 151 140 170 89 0 3.22 6.63 0.313 65.3 89.4 55.1 30.7 56 OK 4 84 148 OK 68 OK

x35 75.5 127 104 109 76 0 3.20 6.50 0.313 64.7 87.7 54.0 30.9 56 OK 4 83 145 OK 67 OK

x31 68.4 115 90 84 68 0 3.25 6.50 0.313 65.8 87.8 54.0 30.9 56 OK 4 85 145 OK 69 OK

W8x28 68.9 116 87 84 69 0 2.65 6.81 0.313 53.6 91.9 56.6 30.4 45 OK 4 69 152 OK 56 OK

x24 58.3 98 65 54 54 2 2.69 6.81 0.313 54.4 91.9 56.6 30.4 46 OK 4 70 152 OK 57 OK

W8x21 62.1 97 67 54 54 4 2.07 7.16 0.313 42.0 96.6 59.5 29.9 35 OK 4 54 159 OK 44 OK

x18 56.2 87 59 42 42 7 2.06 7.02 0.313 41.8 94.7 58.3 30.1 35 OK 4 54 156 OK 44 OK

W8x15 59.6 92 71 51 51 4 1.45 6.99 0.313 29.3 94.3 58.1 30.1 25 OK 4 38 156 OK 31 OK

x13 55.1 85 68 42 42 6 1.44 6.87 0.313 29.1 92.7 57.1 30.3 25 OK 4 37 153 OK 30 OK

x10 40.2 62 36 17 17 12 1.47 6.89 0.313 29.8 93.0 57.3 30.3 25 OK 4 38 153 OK 31 OK

Stiffener WeldsStiffener Design and ChecksBeam Checks Stiffener BRG

Cap Pl

Force Per 

Stiff. Set

Col.

Section
Vr 

[kip]
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170450 - Summit Lot 71

Beam Over HSS Columns

2017-12-08

C-10

Section HSS5x5x1/4 E 29000 ksi

Cr 120 kip (Fy)b 50 ksi

L 5 in (Fu)b 65 ksi

t 0.3125 in (Fy)pl 36 ksi

Yield Crip. Buck. Min. b(s) h(s) t Yield Shear KL/r Fcr Rn Status Size Flan. Web Status Rn Status

W18x71 275 199 161 187 120 0 2.95 16.75 0.500 95.4 361.8 87.0 24.2 64 OK 4 77 373 OK 99 OK

x65 248 177 133 140 120 0 2.92 16.65 0.500 94.6 359.6 86.5 24.3 64 OK 4 76 371 OK 99 OK

x60 227 161 114 111 111 5 2.97 16.58 0.500 96.1 358.0 86.1 24.4 65 OK 4 77 369 OK 100 OK

x55 212 148 101 92 92 14 2.95 16.48 0.500 95.7 355.9 85.6 24.5 65 OK 4 77 367 OK 100 OK

x50 192 132 84 69 69 25 2.94 16.38 0.500 95.2 353.7 85.1 24.6 65 OK 4 77 365 OK 99 OK

W18x46 195 135 86 72 72 24 2.22 16.48 0.500 71.8 355.9 85.6 24.5 49 OK 4 58 367 OK 75 OK

x40 169 115 66 48 48 36 2.20 16.28 0.500 71.2 351.5 84.6 24.7 49 OK 4 57 362 OK 74 OK

x35 159 106 60 42 42 39 2.25 16.20 0.500 72.9 349.9 84.2 24.8 50 OK 4 59 361 OK 76 OK

W16x57 212 168 127 138 120 0 2.69 14.65 0.500 87.0 316.4 76.1 26.5 64 OK 4 70 326 OK 91 OK

x50 186 144 99 95 95 13 2.72 14.68 0.500 88.2 317.0 76.3 26.5 65 OK 4 71 327 OK 92 OK

x45 167 128 82 71 71 24 2.71 14.48 0.500 87.7 312.7 75.2 26.7 65 OK 4 71 322 OK 91 OK

x40 146 111 65 49 49 35 2.69 14.38 0.500 87.1 310.5 74.7 26.8 65 OK 4 70 320 OK 91 OK

x36 141 104 61 44 44 38 2.75 14.40 0.500 88.9 311.0 74.8 26.8 66 OK 4 72 321 OK 93 OK

W16x31 131 98 53 36 36 42 2.02 14.40 0.500 65.3 311.0 74.8 26.8 49 OK 4 53 321 OK 68 OK

x26 106 86 44 27 27 39 2.00 14.20 0.500 64.8 306.7 73.8 27.0 49 OK 4 52 316 OK 68 OK

W14x82 219 220 189 274 120 0 3.99 12.18 0.500 129.2 263.0 63.3 29.2 105 OK 4 104 271 OK 135 OK

x74 192 190 147 188 120 0 3.99 12.08 0.500 129.2 260.8 62.7 29.3 105 OK 4 104 269 OK 135 OK

x68 174 172 126 148 120 0 3.94 11.88 0.500 127.6 256.5 61.7 29.5 104 OK 4 103 264 OK 133 OK

x61 156 152 103 109 103 8 4.00 11.90 0.500 129.6 257.0 61.8 29.4 106 OK 4 104 265 OK 135 OK

W14x53 154 150 100 105 100 10 3.03 11.90 0.500 98.2 257.0 61.8 29.4 80 OK 4 79 265 OK 102 OK

x48 141 136 85 81 81 19 3.02 11.80 0.500 97.7 254.9 61.3 29.5 80 OK 4 79 263 OK 102 OK

x43 125 119 69 58 58 31 3.00 11.70 0.500 97.2 252.7 60.8 29.6 80 OK 4 78 261 OK 101 OK

W14x38 131 113 70 59 59 30 2.57 12.48 0.500 83.3 269.5 64.8 28.9 67 OK 4 67 278 OK 87 OK

x34 120 102 60 46 46 37 2.63 12.50 0.500 85.1 270.0 65.0 28.8 68 OK 4 68 278 OK 89 OK

x30 112 94 55 39 39 36 2.62 12.30 0.500 84.7 265.7 63.9 29.0 68 OK 4 68 274 OK 88 OK

W14x26 106 90 48 33 33 36 1.77 12.40 0.500 57.2 267.8 64.4 28.9 46 OK 4 46 276 OK 60 OK

x22 94.5 79 40 24 24 35 1.75 12.20 0.500 56.7 263.5 63.4 29.1 46 OK 4 46 272 OK 59 OK

W12x96 210 241 232 397 120 0 4.98 10.45 0.500 161.2 225.7 54.3 30.8 138 OK 4 130 233 OK 168 OK

x87 193 220 205 327 120 0 4.99 10.38 0.500 161.6 224.1 53.9 30.9 139 OK 4 130 231 OK 168 OK

x79 175 196 172 247 120 0 4.99 10.28 0.500 161.6 221.9 53.4 31.0 139 OK 4 130 229 OK 168 OK

x72 159 176 145 189 120 0 4.94 10.18 0.500 160.0 219.8 52.9 31.1 138 OK 4 129 227 OK 167 OK

x65 142 156 120 142 120 0 5.00 10.10 0.500 162.0 218.2 52.5 31.1 140 OK 4 130 225 OK 169 OK

W12x58 132 146 100 111 100 10 4.06 10.33 0.500 131.6 223.0 53.7 30.9 113 OK 4 106 230 OK 137 OK

x53 125 137 93 98 93 14 4.06 10.23 0.500 131.6 220.9 53.1 31.0 113 OK 4 106 228 OK 137 OK

W12x50 135 145 106 121 106 7 3.10 10.33 0.500 100.5 223.0 53.7 30.9 86 OK 4 81 230 OK 105 OK

x45 122 129 87 89 87 16 3.09 10.23 0.500 100.0 220.9 53.1 31.0 86 OK 4 80 228 OK 104 OK

x40 105 111 68 61 61 22 3.13 10.15 0.500 101.4 219.2 52.7 31.1 88 OK 4 82 226 OK 106 OK

W12x35 113 106 69 61 61 26 2.53 11.00 0.500 82.0 237.6 57.2 30.3 69 OK 4 66 245 OK 85 OK

x30 95.9 89 52 40 40 28 2.51 10.80 0.500 81.3 233.3 56.1 30.5 69 OK 4 65 241 OK 85 OK

x26 84.2 77 41 28 28 28 2.50 10.70 0.500 80.8 231.1 55.6 30.6 69 OK 4 65 238 OK 84 OK

W12x22 95.9 89 53 40 40 28 1.39 11.05 0.500 45.0 238.7 57.4 30.3 38 OK 4 36 246 OK 47 OK

x19 86 78 44 29 29 28 1.44 11.08 0.500 46.7 239.2 57.5 30.2 39 OK 4 38 247 OK 49 OK

x16 79.2 71 40 24 24 28 1.43 10.88 0.500 46.4 234.9 56.5 30.4 39 OK 4 37 242 OK 48 OK

x14 64.3 63 34 18 18 23 1.42 10.78 0.500 46.1 232.7 56.0 30.5 39 OK 4 37 240 OK 48 OK

W10x45 106 137 103 126 103 1 3.23 8.48 0.375 78.4 137.3 58.7 30.0 65 OK 4 84 189 OK 82 OK

x39 93.7 119 85 92 85 4 3.18 8.30 0.375 77.3 134.4 57.5 30.3 65 OK 4 83 185 OK 81 OK

x33 84.7 106 75 72 72 7 3.23 8.23 0.375 78.5 133.3 57.0 30.3 66 OK 4 84 183 OK 82 OK

W10x30 94.5 105 75 74 74 10 2.22 9.13 0.375 53.9 147.8 63.2 29.2 44 OK 4 58 203 OK 56 OK

x26 80.3 89 57 49 49 16 2.20 8.93 0.375 53.4 144.6 61.8 29.4 44 OK 4 57 199 OK 56 OK

x22 73.4 80 50 38 38 18 2.25 8.95 0.375 54.7 145.0 62.0 29.4 45 OK 4 59 199 OK 57 OK

W10x19 76.5 84 54 43 43 17 1.39 8.95 0.375 33.7 145.0 62.0 29.4 27 OK 4 36 199 OK 35 OK

x17 72.7 79 51 38 38 17 1.44 8.98 0.375 35.1 145.4 62.2 29.4 29 OK 4 38 200 OK 37 OK

x15 68.9 74 50 33 33 18 1.44 8.87 0.375 34.9 143.6 61.4 29.5 29 OK 4 37 197 OK 36 OK

x12 56.3 60 35 19 19 19 1.42 8.75 0.375 34.4 141.7 60.6 29.7 28 OK 4 37 195 OK 36 OK

W8x67 154 237 295 676 120 0 3.20 7.13 0.313 64.9 96.2 59.2 29.9 54 OK 4 83 159 OK 68 OK

x58 134 205 242 484 120 0 3.24 7.00 0.313 65.5 94.5 58.2 30.1 55 OK 4 84 156 OK 68 OK

x48 102 154 148 233 102 0 3.24 6.88 0.313 65.7 92.8 57.2 30.3 55 OK 4 84 153 OK 68 OK

x40 89.1 133 125 170 89 0 3.22 6.63 0.313 65.3 89.4 55.1 30.7 56 OK 4 84 148 OK 68 OK

x35 75.5 112 93 109 76 0 3.20 6.50 0.313 64.7 87.7 54.0 30.9 56 OK 4 83 145 OK 67 OK

x31 68.4 101 80 84 68 0 3.25 6.50 0.313 65.8 87.8 54.0 30.9 56 OK 4 85 145 OK 69 OK

W8x28 68.9 102 79 84 69 0 2.65 6.81 0.313 53.6 91.9 56.6 30.4 45 OK 4 69 152 OK 56 OK

x24 58.3 86 59 54 54 2 2.69 6.81 0.313 54.4 91.9 56.6 30.4 46 OK 4 70 152 OK 57 OK

W8x21 62.1 84 60 54 54 4 2.07 7.16 0.313 42.0 96.6 59.5 29.9 35 OK 4 54 159 OK 44 OK

x18 56.2 76 53 42 42 7 2.06 7.02 0.313 41.8 94.7 58.3 30.1 35 OK 4 54 156 OK 44 OK

W8x15 59.6 80 63 51 51 4 1.45 6.99 0.313 29.3 94.3 58.1 30.1 25 OK 4 38 156 OK 31 OK

x13 55.1 73 60 42 42 6 1.44 6.87 0.313 29.1 92.7 57.1 30.3 25 OK 4 37 153 OK 30 OK

x10 40.2 53 32 17 17 12 1.47 6.89 0.313 29.8 93.0 57.3 30.3 25 OK 4 38 153 OK 31 OK
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TYPICAL STEEL CONNECTION DESIGN AS PER AISC



170450 - Summit Lot 71

Beam Over HSS Columns

2017-12-08

C-11

Section HSS4x4x1/4 E 29000 ksi

Cr 85 kip (Fy)b 50 ksi

L 4 in (Fu)b 65 ksi

t 0.3125 in (Fy)pl 36 ksi

Yield Crip. Buck. Min. b(s) h(s) t Yield Shear KL/r Fcr Rn Status Size Flan. Web Status Rn Status

W18x71 275 174 149 187 85 0 2.95 16.75 0.500 95.4 361.8 87.0 24.2 64 OK 4 77 373 OK 99 OK

x65 248 155 124 140 85 0 2.92 16.65 0.500 94.6 359.6 86.5 24.3 64 OK 4 76 371 OK 99 OK

x60 227 140 106 111 85 0 2.97 16.58 0.500 96.1 358.0 86.1 24.4 65 OK 4 77 369 OK 100 OK

x55 212 128 93 92 85 0 2.95 16.48 0.500 95.7 355.9 85.6 24.5 65 OK 4 77 367 OK 100 OK

x50 192 114 77 69 69 8 2.94 16.38 0.500 95.2 353.7 85.1 24.6 65 OK 4 77 365 OK 99 OK

W18x46 195 117 80 72 72 7 2.22 16.48 0.500 71.8 355.9 85.6 24.5 49 OK 4 58 367 OK 75 OK

x40 169 100 61 48 48 18 2.20 16.28 0.500 71.2 351.5 84.6 24.7 49 OK 4 57 362 OK 74 OK

x35 159 91 55 42 42 22 2.25 16.20 0.500 72.9 349.9 84.2 24.8 50 OK 4 59 361 OK 76 OK

W16x57 212 146 117 138 85 0 2.69 14.65 0.500 87.0 316.4 76.1 26.5 64 OK 4 70 326 OK 91 OK

x50 186 125 92 95 85 0 2.72 14.68 0.500 88.2 317.0 76.3 26.5 65 OK 4 71 327 OK 92 OK

x45 167 111 76 71 71 7 2.71 14.48 0.500 87.7 312.7 75.2 26.7 65 OK 4 71 322 OK 91 OK

x40 146 96 59 49 49 18 2.69 14.38 0.500 87.1 310.5 74.7 26.8 65 OK 4 70 320 OK 91 OK

x36 141 90 55 44 44 20 2.75 14.40 0.500 88.9 311.0 74.8 26.8 66 OK 4 72 321 OK 93 OK

W16x31 131 84 48 36 36 24 2.02 14.40 0.500 65.3 311.0 74.8 26.8 49 OK 4 53 321 OK 68 OK

x26 106 73 40 27 27 29 2.00 14.20 0.500 64.8 306.7 73.8 27.0 49 OK 4 52 316 OK 68 OK

W14x82 219 194 173 274 85 0 3.99 12.18 0.500 129.2 263.0 63.3 29.2 105 OK 4 104 271 OK 135 OK

x74 192 168 135 188 85 0 3.99 12.08 0.500 129.2 260.8 62.7 29.3 105 OK 4 104 269 OK 135 OK

x68 174 151 116 148 85 0 3.94 11.88 0.500 127.6 256.5 61.7 29.5 104 OK 4 103 264 OK 133 OK

x61 156 133 95 109 85 0 4.00 11.90 0.500 129.6 257.0 61.8 29.4 106 OK 4 104 265 OK 135 OK

W14x53 154 132 92 105 85 0 3.03 11.90 0.500 98.2 257.0 61.8 29.4 80 OK 4 79 265 OK 102 OK

x48 141 119 78 81 78 3 3.02 11.80 0.500 97.7 254.9 61.3 29.5 80 OK 4 79 263 OK 102 OK

x43 125 104 63 58 58 13 3.00 11.70 0.500 97.2 252.7 60.8 29.6 80 OK 4 78 261 OK 101 OK

W14x38 131 97 64 59 59 13 2.57 12.48 0.500 83.3 269.5 64.8 28.9 67 OK 4 67 278 OK 87 OK

x34 120 87 54 46 46 20 2.63 12.50 0.500 85.1 270.0 65.0 28.8 68 OK 4 68 278 OK 89 OK

x30 112 80 49 39 39 23 2.62 12.30 0.500 84.7 265.7 63.9 29.0 68 OK 4 68 274 OK 88 OK

W14x26 106 77 44 33 33 26 1.77 12.40 0.500 57.2 267.8 64.4 28.9 46 OK 4 46 276 OK 60 OK

x22 94.5 67 36 24 24 30 1.75 12.20 0.500 56.7 263.5 63.4 29.1 46 OK 4 46 272 OK 59 OK

W12x96 210 213 211 397 85 0 4.98 10.45 0.500 161.2 225.7 54.3 30.8 138 OK 4 130 233 OK 168 OK

x87 193 194 186 327 85 0 4.99 10.38 0.500 161.6 224.1 53.9 30.9 139 OK 4 130 231 OK 168 OK

x79 175 172 155 247 85 0 4.99 10.28 0.500 161.6 221.9 53.4 31.0 139 OK 4 130 229 OK 168 OK

x72 159 154 131 189 85 0 4.94 10.18 0.500 160.0 219.8 52.9 31.1 138 OK 4 129 227 OK 167 OK

x65 142 137 108 142 85 0 5.00 10.10 0.500 162.0 218.2 52.5 31.1 140 OK 4 130 225 OK 169 OK

W12x58 132 128 92 111 85 0 4.06 10.33 0.500 131.6 223.0 53.7 30.9 113 OK 4 106 230 OK 137 OK

x53 125 120 84 98 84 0 4.06 10.23 0.500 131.6 220.9 53.1 31.0 113 OK 4 106 228 OK 137 OK

W12x50 135 127 97 121 85 0 3.10 10.33 0.500 100.5 223.0 53.7 30.9 86 OK 4 81 230 OK 105 OK

x45 122 112 80 89 80 3 3.09 10.23 0.500 100.0 220.9 53.1 31.0 86 OK 4 80 228 OK 104 OK

x40 105 97 62 61 61 12 3.13 10.15 0.500 101.4 219.2 52.7 31.1 88 OK 4 82 226 OK 106 OK

W12x35 113 91 63 61 61 12 2.53 11.00 0.500 82.0 237.6 57.2 30.3 69 OK 4 66 245 OK 85 OK

x30 95.9 76 48 40 40 22 2.51 10.80 0.500 81.3 233.3 56.1 30.5 69 OK 4 65 241 OK 85 OK

x26 84.2 66 37 28 28 28 2.50 10.70 0.500 80.8 231.1 55.6 30.6 69 OK 4 65 238 OK 84 OK

W12x22 95.9 76 48 40 40 23 1.39 11.05 0.500 45.0 238.7 57.4 30.3 38 OK 4 36 246 OK 47 OK

x19 86 66 39 29 29 28 1.44 11.08 0.500 46.7 239.2 57.5 30.2 39 OK 4 38 247 OK 49 OK

x16 79.2 60 36 24 24 28 1.43 10.88 0.500 46.4 234.9 56.5 30.4 39 OK 4 37 242 OK 48 OK

x14 64.3 53 30 18 18 23 1.42 10.78 0.500 46.1 232.7 56.0 30.5 39 OK 4 37 240 OK 48 OK

W10x45 106 119 93 126 85 0 3.23 8.48 0.375 78.4 137.3 58.7 30.0 65 OK 4 84 189 OK 82 OK

x39 93.7 104 77 92 77 4 3.18 8.30 0.375 77.3 134.4 57.5 30.3 65 OK 4 83 185 OK 81 OK

x33 84.7 92 66 72 66 9 3.23 8.23 0.375 78.5 133.3 57.0 30.3 66 OK 4 84 183 OK 82 OK

W10x30 94.5 90 68 74 68 9 2.22 9.13 0.375 53.9 147.8 63.2 29.2 44 OK 4 58 203 OK 56 OK

x26 80.3 76 51 49 49 16 2.20 8.93 0.375 53.4 144.6 61.8 29.4 44 OK 4 57 199 OK 56 OK

x22 73.4 68 44 38 38 18 2.25 8.95 0.375 54.7 145.0 62.0 29.4 45 OK 4 59 199 OK 57 OK

W10x19 76.5 72 48 43 43 17 1.39 8.95 0.375 33.7 145.0 62.0 29.4 27 OK 4 36 199 OK 35 OK

x17 72.7 67 45 38 38 17 1.44 8.98 0.375 35.1 145.4 62.2 29.4 29 OK 4 38 200 OK 37 OK

x15 68.9 62 44 33 33 18 1.44 8.87 0.375 34.9 143.6 61.4 29.5 29 OK 4 37 197 OK 36 OK

x12 56.3 50 30 19 19 19 1.42 8.75 0.375 34.4 141.7 60.6 29.7 28 OK 4 37 195 OK 36 OK

W8x67 154 209 263 676 85 0 3.20 7.13 0.313 64.9 96.2 59.2 29.9 54 OK 4 83 159 OK 68 OK

x58 134 180 215 484 85 0 3.24 7.00 0.313 65.5 94.5 58.2 30.1 55 OK 4 84 156 OK 68 OK

x48 102 134 132 233 85 0 3.24 6.88 0.313 65.7 92.8 57.2 30.3 55 OK 4 84 153 OK 68 OK

x40 89.1 115 111 170 85 0 3.22 6.63 0.313 65.3 89.4 55.1 30.7 56 OK 4 84 148 OK 68 OK

x35 75.5 96 82 109 76 0 3.20 6.50 0.313 64.7 87.7 54.0 30.9 56 OK 4 83 145 OK 67 OK

x31 68.4 87 71 84 68 0 3.25 6.50 0.313 65.8 87.8 54.0 30.9 56 OK 4 85 145 OK 69 OK

W8x28 68.9 88 70 84 69 0 2.65 6.81 0.313 53.6 91.9 56.6 30.4 45 OK 4 69 152 OK 56 OK

x24 58.3 73 52 54 52 3 2.69 6.81 0.313 54.4 91.9 56.6 30.4 46 OK 4 70 152 OK 57 OK

W8x21 62.1 72 53 54 53 5 2.07 7.16 0.313 42.0 96.6 59.5 29.9 35 OK 4 54 159 OK 44 OK

x18 56.2 64 46 42 42 7 2.06 7.02 0.313 41.8 94.7 58.3 30.1 35 OK 4 54 156 OK 44 OK

W8x15 59.6 68 54 51 51 4 1.45 6.99 0.313 29.3 94.3 58.1 30.1 25 OK 4 38 156 OK 31 OK

x13 55.1 62 51 42 42 6 1.44 6.87 0.313 29.1 92.7 57.1 30.3 25 OK 4 37 153 OK 30 OK

x10 40.2 45 27 17 17 12 1.47 6.89 0.313 29.8 93.0 57.3 30.3 25 OK 4 38 153 OK 31 OK
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TYPICAL STEEL CONNECTION DESIGN AS PER AISC



170450 - Summit Lot 71

Beam Over HSS Columns

2017-12-08

C-12

Section HSS3x3x1/4 E 29000 ksi

Cr 48 kip (Fy)b 50 ksi

L 3 in (Fu)b 65 ksi

t 0.3125 in (Fy)pl 36 ksi

Yield Crip. Buck. Min. b(s) h(s) t Yield Shear KL/r Fcr Rn Status Size Flan. Web Status Rn Status

W18x71 275 149 140 187 48 0 2.95 16.75 0.375 71.6 271.4 116.0 17.7 35 OK 4 77 373 OK 75 OK

x65 248 132 116 140 48 0 2.92 16.65 0.375 71.0 269.7 115.4 17.9 35 OK 4 76 371 OK 74 OK

x60 227 119 99 111 48 0 2.97 16.58 0.375 72.1 268.5 114.8 18.0 36 OK 4 77 369 OK 75 OK

x55 212 109 87 92 48 0 2.95 16.48 0.375 71.7 266.9 114.1 18.1 36 OK 4 77 367 OK 75 OK

x50 192 96 72 69 48 0 2.94 16.38 0.375 71.4 265.3 113.4 18.3 36 OK 4 77 365 OK 74 OK

W18x46 195 99 75 72 48 0 2.22 16.48 0.375 53.9 266.9 114.1 18.1 27 OK 4 58 367 OK 56 OK

x40 169 84 57 48 48 0 2.20 16.28 0.375 53.4 263.7 112.8 18.4 27 OK 4 57 362 OK 56 OK

x35 159 76 50 42 42 3 2.25 16.20 0.375 54.7 262.4 112.2 18.5 28 OK 4 59 361 OK 57 OK

W16x57 212 125 108 138 48 0 2.69 14.65 0.375 65.2 237.3 101.5 20.9 38 OK 4 70 326 OK 68 OK

x50 186 106 85 95 48 0 2.72 14.68 0.375 66.2 237.7 101.7 20.9 38 OK 4 71 327 OK 69 OK

x45 167 93 70 71 48 0 2.71 14.48 0.375 65.8 234.5 100.3 21.2 39 OK 4 71 322 OK 69 OK

x40 146 80 55 49 48 0 2.69 14.38 0.375 65.3 232.9 99.6 21.4 39 OK 4 70 320 OK 68 OK

x36 141 75 50 44 44 2 2.75 14.40 0.375 66.7 233.3 99.8 21.3 39 OK 4 72 321 OK 69 OK

W16x31 131 70 44 36 36 6 2.02 14.40 0.375 49.0 233.3 99.8 21.3 29 OK 4 53 321 OK 51 OK

x26 106 61 36 27 27 10 2.00 14.20 0.375 48.6 230.0 98.4 21.6 29 OK 4 52 316 OK 51 OK

W14x82 219 169 157 274 48 0 3.99 12.18 0.375 96.9 197.2 84.4 24.8 67 OK 4 104 271 OK 101 OK

x74 192 145 124 188 48 0 3.99 12.08 0.375 96.9 195.6 83.7 24.9 67 OK 4 104 269 OK 101 OK

x68 174 130 106 148 48 0 3.94 11.88 0.375 95.7 192.4 82.3 25.2 67 OK 4 103 264 OK 100 OK

x61 156 114 86 109 48 0 4.00 11.90 0.375 97.2 192.8 82.4 25.2 68 OK 4 104 265 OK 101 OK

W14x53 154 113 84 105 48 0 3.03 11.90 0.375 73.6 192.8 82.4 25.2 51 OK 4 79 265 OK 77 OK

x48 141 102 71 81 48 0 3.02 11.80 0.375 73.3 191.2 81.8 25.3 52 OK 4 79 263 OK 76 OK

x43 125 88 57 58 48 0 3.00 11.70 0.375 72.9 189.5 81.1 25.5 52 OK 4 78 261 OK 76 OK

W14x38 131 82 58 59 48 0 2.57 12.48 0.375 62.5 202.1 86.4 24.3 42 OK 4 67 278 OK 65 OK

x34 120 73 49 46 46 1 2.63 12.50 0.375 63.8 202.5 86.6 24.3 43 OK 4 68 278 OK 66 OK

x30 112 67 44 39 39 4 2.62 12.30 0.375 63.5 199.3 85.2 24.6 43 OK 4 68 274 OK 66 OK

W14x26 106 64 40 33 33 7 1.77 12.40 0.375 42.9 200.9 85.9 24.4 29 OK 4 46 276 OK 45 OK

x22 94.5 56 32 24 24 12 1.75 12.20 0.375 42.5 197.6 84.5 24.7 29 OK 4 46 272 OK 44 OK

W12x96 210 186 190 397 48 0 4.98 10.45 0.375 120.9 169.3 72.4 27.3 92 OK 4 130 233 OK 126 OK

x87 193 168 166 327 48 0 4.99 10.38 0.375 121.2 168.1 71.9 27.4 92 OK 4 130 231 OK 126 OK

x79 175 149 139 247 48 0 4.99 10.28 0.375 121.2 166.5 71.2 27.6 93 OK 4 130 229 OK 126 OK

x72 159 133 117 189 48 0 4.94 10.18 0.375 120.0 164.8 70.5 27.7 92 OK 4 129 227 OK 125 OK

x65 142 117 96 142 48 0 5.00 10.10 0.375 121.5 163.6 70.0 27.8 94 OK 4 130 225 OK 127 OK

W12x58 132 110 83 111 48 0 4.06 10.33 0.375 98.7 167.3 71.5 27.5 75 OK 4 106 230 OK 103 OK

x53 125 103 76 98 48 0 4.06 10.23 0.375 98.7 165.6 70.8 27.6 76 OK 4 106 228 OK 103 OK

W12x50 135 108 87 121 48 0 3.10 10.33 0.375 75.4 167.3 71.5 27.5 58 OK 4 81 230 OK 79 OK

x45 122 95 72 89 48 0 3.09 10.23 0.375 75.0 165.6 70.8 27.6 58 OK 4 80 228 OK 78 OK

x40 105 82 56 61 48 0 3.13 10.15 0.375 76.1 164.4 70.3 27.7 59 OK 4 82 226 OK 79 OK

W12x35 113 76 57 61 48 0 2.53 11.00 0.375 61.5 178.2 76.2 26.5 45 OK 4 66 245 OK 64 OK

x30 95.9 63 43 40 40 4 2.51 10.80 0.375 61.0 175.0 74.8 26.8 45 OK 4 65 241 OK 64 OK

x26 84.2 54 34 28 28 10 2.50 10.70 0.375 60.6 173.3 74.1 27.0 45 OK 4 65 238 OK 63 OK

W12x22 95.9 63 43 40 40 4 1.39 11.05 0.375 33.8 179.0 76.6 26.4 25 OK 4 36 246 OK 35 OK

x19 86 54 35 29 29 9 1.44 11.08 0.375 35.1 179.4 76.7 26.4 26 OK 4 38 247 OK 37 OK

x16 79.2 49 31 24 24 12 1.43 10.88 0.375 34.8 176.2 75.3 26.7 26 OK 4 37 242 OK 36 OK

x14 64.3 43 26 18 18 15 1.42 10.78 0.375 34.6 174.6 74.7 26.8 26 OK 4 37 240 OK 36 OK

W10x45 106 102 84 126 48 0 3.23 8.48 0.313 65.5 114.6 70.3 27.7 50 OK 4 84 189 OK 68 OK

x39 93.7 88 68 92 48 0 3.18 8.30 0.313 64.5 112.2 68.9 28.0 50 OK 4 83 185 OK 67 OK

x33 84.7 77 58 72 48 0 3.23 8.23 0.313 65.5 111.3 68.3 28.2 51 OK 4 84 183 OK 68 OK

W10x30 94.5 75 60 74 48 0 2.22 9.13 0.313 45.0 123.4 75.7 26.6 33 OK 4 58 203 OK 47 OK

x26 80.3 63 46 49 46 1 2.20 8.93 0.313 44.6 120.7 74.1 27.0 33 OK 4 57 199 OK 46 OK

x22 73.4 56 39 38 38 5 2.25 8.95 0.313 45.6 121.0 74.3 26.9 34 OK 4 59 199 OK 48 OK

W10x19 76.5 59 42 43 42 3 1.39 8.95 0.313 28.1 121.0 74.3 26.9 21 OK 4 36 199 OK 29 OK

x17 72.7 55 39 38 38 5 1.44 8.98 0.313 29.3 121.4 74.5 26.9 22 OK 4 38 200 OK 30 OK

x15 68.9 51 37 33 33 7 1.44 8.87 0.313 29.2 119.9 73.6 27.1 22 OK 4 37 197 OK 30 OK

x12 56.3 41 26 19 19 15 1.42 8.75 0.313 28.8 118.2 72.6 27.3 22 OK 4 37 195 OK 30 OK

W8x67 154 180 231 676 48 0 3.20 7.13 0.313 64.9 96.2 59.2 29.9 54 OK 4 83 159 OK 68 OK

x58 134 154 188 484 48 0 3.24 7.00 0.313 65.5 94.5 58.2 30.1 55 OK 4 84 156 OK 68 OK

x48 102 114 117 233 48 0 3.24 6.88 0.313 65.7 92.8 57.2 30.3 55 OK 4 84 153 OK 68 OK

x40 89.1 97 96 170 48 0 3.22 6.63 0.313 65.3 89.4 55.1 30.7 56 OK 4 84 148 OK 68 OK

x35 75.5 81 72 109 48 0 3.20 6.50 0.313 64.7 87.7 54.0 30.9 56 OK 4 83 145 OK 67 OK

x31 68.4 72 61 84 48 0 3.25 6.50 0.313 65.8 87.8 54.0 30.9 56 OK 4 85 145 OK 69 OK

W8x28 68.9 73 61 84 48 0 2.65 6.81 0.313 53.6 91.9 56.6 30.4 45 OK 4 69 152 OK 56 OK

x24 58.3 61 45 54 45 1 2.69 6.81 0.313 54.4 91.9 56.6 30.4 46 OK 4 70 152 OK 57 OK

W8x21 62.1 59 46 54 46 1 2.07 7.16 0.313 42.0 96.6 59.5 29.9 35 OK 4 54 159 OK 44 OK

x18 56.2 53 40 42 40 4 2.06 7.02 0.313 41.8 94.7 58.3 30.1 35 OK 4 54 156 OK 44 OK

W8x15 59.6 56 46 51 46 1 1.45 6.99 0.313 29.3 94.3 58.1 30.1 25 OK 4 38 156 OK 31 OK

x13 55.1 50 43 42 42 3 1.44 6.87 0.313 29.1 92.7 57.1 30.3 25 OK 4 37 153 OK 30 OK

x10 40.2 36 23 17 17 12 1.47 6.89 0.313 29.8 93.0 57.3 30.3 25 OK 4 38 153 OK 31 OK
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APPENDIX D - VOLUME 2, 3 AND 4
LATERAL DETAIL MEMBER REPORTS
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APPENDIX E - RISA CONNECTION
OUTPUT FILES



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-6 Bottom Detail PASS(UC-0.7)
BR-6 Top Detail PASS(UC-0.6)

BR-6 Bottom Detail: 3D View
Vertical Brace Diagonal Connection



BR-6 Bottom Detail: 2D Views
Vertical Brace Diagonal Connection

Side view

Front view

Top view



LRFDBR-6 Bottom Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.63x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment
Top Brace Axial 10.00 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Plate Flexural Buckling 0.64 PASS

Top Gusset/Beam connection Beam Weld Strength 0.07 PASS

Top Gusset/Column connection HSS Transverse Plastification 0.11 PASS

Top Gusset/Brace connection Knife Plate Interaction 0.68 PASS



LRFDBR-6 Bottom Detail: Beam/Column 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.63x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 5.90 kips Calculated Shear Load
Total Axial Load 6.92 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size



Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 5.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 5.00 in Max weld segment length

Beam Shear Yield 5.90 kips 56.17 kips 0.10 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 1.87 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 56.17 kips Shear yield strength

Plate Shear Yield 5.90 kips 40.50 kips 0.15 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 1.88 in

2 Gross area subject to shear

Rn 40.50 kips Shear yield strength

Beam Shear Rupture 5.90 kips 42.99 kips 0.14 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 1.47 in

2 Net area subject to shear

Rn 42.99 kips Shear rupture strength

Plate Shear Rupture at Beam 5.90 kips 31.81 kips 0.19 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 1.22 in

2 Net area subject to shear

Rn 31.81 kips Shear rupture strength

Beam Axial Yield 6.92 kips 236.70 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 5.26 in

2 Gross area subject to tension

Rn 236.70 kips Tensile yield strength

Plate Axial Yield 6.92 kips 60.75 kips 0.11 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area subject to tension

Rn 60.75 kips Tensile yield strength

Beam Block Shear 5.90 kips 95.23 kips 0.06 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.08 in
2 Gross area subject to shear

Anv 2.78 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 95.23 kips Block shear strength



Plate Block Shear at Beam 5.90 kips 45.71 kips 0.13 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 1.50 in
2 Gross area subject to shear

Anv 1.01 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 45.71 kips Block shear strength

Compression Buckling of the Plate 6.92 kips 58.73 kips 0.12 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 58.73 kips Compressive strength

Plate Flexural Yield 0.13 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.92 kips Calculated axial load
Vr 5.90 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area of the plate

Zpl 2.34 in
3 Plastic modulus of the shear plate

Pc 60.75 kips Available tensile strength (see check 'Axial 
Yield')

Vc 40.50 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.07 in Vertical eccentricity
Mr 1.39 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 6.33 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.13 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.11 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.92 kips Calculated axial load
Vr 5.90 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 1.22 in

2 Net area of the plate

Znet 1.36 in
3 Plastic modulus of net section

Vc 31.81 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.07 in Vertical eccentricity
Mr 1.39 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 4.93 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.11 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1



Plate Flexural Buckling 0.64 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 6.92 kips Calculated axial load
V 5.90 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 1.88 in

2 Gross area of the plate

0.28 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 0.96 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 65.25 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 12.50 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.64 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 9.09 kips 35.78 kips 0.25 PASS
Rn = 1*Rn_boltA + 1*Rn_boltB = 0.75 (J3-6b)
V 5.90 kips Applied shear force
P 6.92 kips Applied axial force

R=(V
2

+ P
2
)
0.5 9.09 kips Resultant shear force

40.46 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 2.64 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 3.21 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 3.21 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 35.78 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 9.09 kips 35.78 kips 0.25 PASS
Rn = 1*Rn_boltA + 1*Rn_boltB = 0.75 (J3-6b)
V 5.90 kips Applied shear force
P 6.92 kips Applied axial force



R=(V
2

+ P
2
)
0.5 9.09 kips Resultant shear force

40.46 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.13 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.89 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 35.78 kips Total bolt bearing strength

Bolt Shear at Beam 9.09 kips 34.83 kips 0.26 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 5.90 kips Applied shear force
P 6.92 kips Applied axial force

R=(V
2

+ P
2
)
0.5 9.09 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 2 Number of bolts
C 0.97 Eccentricity coefficient

Rn 34.83 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.97
Elastic method (AISC 14

th
p.7-6)

C 0.97 Coefficient (1.9469 / 2)
Nrows 1 Number of rows of bolts
Ncols 2 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.07 in Vertical eccentricity
Ang 40.46 Angle of force in degrees, relative X axis

Weld at Column 9.09 kips 48.99 kips 0.19 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 5.00 in Weld length

Rn 48.99 kips Weld strength



HSS Transverse Plastification 6.92 kips 17.38 kips 0.40 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 5.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 17.38 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 4.44 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 5.00 in Depth of plate

1.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 4.44 kips-ft Flexural plastification

LRFDBR-6 Bottom Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.63x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 5.75 kips Calculated Shear Load
Axial Load 3.90 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.33 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size



Lmin 12.00 in Min weld segment length

Plate Shear Yield 5.75 kips 97.20 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.50 in

2 Gross area subject to shear

Rn 97.20 kips Shear yield strength

Plate Shear Rupture 5.75 kips 117.45 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.50 in

2 Net area subject to shear

Rn 117.45 kips Shear rupture strength

Plate Axial Yield 3.90 kips 145.80 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area subject to tension

Rn 145.80 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 3.90 kips Calculated axial load
Vr 5.75 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area of the plate

Zpl 13.50 in
3 Plastic modulus of the shear plate

Pc 145.80 kips Available tensile strength (see check 'Axial 
Yield')

Vc 97.20 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 36.45 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 5.75 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.50 in

2 Net area of the plate

Znet 13.50 in
3 Plastic modulus of net section

Vc 117.45 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 48.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 5.75 kips 80.18 kips 0.07 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)



0.80 Force redistribution adjustment factor
D16 3.00 Weld fillet size in sixteenths of an inch
L 12.00 in Weld length

Rn 80.18 kips Weld strength

Beam Web Yielding 3.90 kips 174.22 kips 0.02 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.63 in Distance from outer face of the flange to the web 

toe of the fillet
N 12.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 174.22 kips Beam web local yielding

LRFDBR-6 Bottom Detail: Top Gusset/Col 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.63x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.53 kips Calculated Shear Load
Axial Load 1.92 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS



Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 5.29 in Min weld segment length

Plate Shear Yield 2.53 kips 42.81 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 1.98 in

2 Gross area subject to shear

Rn 42.81 kips Shear yield strength

Plate Shear Rupture 2.53 kips 51.73 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 1.98 in

2 Net area subject to shear

Rn 51.73 kips Shear rupture strength

Plate Axial Yield 1.92 kips 64.22 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.98 in

2 Gross area subject to tension

Rn 64.22 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.92 kips Calculated axial load
Vr 2.53 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 1.98 in

2 Gross area of the plate

Zpl 2.62 in
3 Plastic modulus of the shear plate

Pc 64.22 kips Available tensile strength (see check 'Axial 
Yield')

Vc 42.81 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 7.07 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.53 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 1.98 in

2 Net area of the plate

Znet 2.62 in
3 Plastic modulus of net section

Vc 51.73 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 9.49 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 2.53 kips 35.32 kips 0.07 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L



Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 5.29 in Weld length

Rn 35.32 kips Weld strength

HSS Transverse Plastification 1.92 kips 17.78 kips 0.11 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 5.29 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 17.78 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 4.65 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 5.29 in Depth of plate

1.32 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 4.65 kips-ft Flexural plastification

LRFDBR-6 Bottom Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.63x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 10.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS



Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.57 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.63 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 10.00 kips 66.06 kips 0.15 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 4.49 in Unbraced length
r 0.11 in Radius of gyration
KL/r 20.76 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.04 in

2 Gross area of plate (Whitmore section)

Pn 66.06 kips Gusset plate compressive strength

Knife Plate Buckling 10.00 kips 36.25 kips 0.28 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 3.14 in Unbraced length
r 0.11 in Radius of gyration
KL/r 60.83 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.36 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 77.34 ksi Elastic buckling stress (E3-4)
Fcr 29.63 ksi Critical stress (E3-2)

Rn 36.25 kips Compressive strength

Knife Plate Flexure 0.16 kips-ft 0.34 kips-ft 0.45 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 10.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.63 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.16 kips-ft Required moment demand on knife plate, 



Mu=Ru * e / 2

Mn 0.34 kips-ft Available flexural strength

Knife Plate Interaction 0.68 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 10.00 kips User input brace axial load

Pc 36.25 kips Available buckling strength of knife plate

Mu 0.16 kips-ft Required moment demand on knife plate

Mp 0.34 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 10.00 kips 28.24 kips 0.35 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 6.76 in Weld length

Rn 28.24 kips Weld strength

Brace Weld Strength 10.00 kips 50.11 kips 0.20 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-6 Bottom Detail: Members Report
Vertical Brace Diagonal Connection

Beam W8x18
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 5.25 in Flange width
d 8.14 in Overall depth
tw 0.23 in Web thickness
tf 0.33 in Flange thickness
a 5.26 in

2 Area

kdes 0.63 in Kdes
kdet 0.81 in Kdet
k1 0.56 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 2 Number of holes per row



Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Top Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-6 Bottom Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x5.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 2 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.63x6.50
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.63 in Width
t 0.38 in Thickness

Top Gusset P0.38x5.29x12.00



Material
Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.29 in Width
t 0.38 in Thickness

Clip
H_clip 4.12 in Horiz. Clip
V_clip 4.91 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

BR-6 Top Detail: 3D View
Vertical Brace Diagonal Connection



BR-6 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view

LRFDBR-6 Top Detail: Summary Report
Vertical Brace Diagonal Connection



Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.38x3.75x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.16x18.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 10.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.30 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.05 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.07 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.64 PASS

LRFDBR-6 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.38x3.75x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.16x18.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -2.28 kips Calculated Shear Load
Total Axial Load 6.39 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear



((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.26 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 2.28 kips 95.94 kips 0.02 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 3.20 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 95.94 kips Shear yield strength

Plate Shear Yield 2.28 kips 64.80 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 2.28 kips 73.58 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.52 in

2 Net area subject to shear

Rn 73.58 kips Shear rupture strength

Plate Shear Rupture at Beam 2.28 kips 52.61 kips 0.04 PASS



Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 6.39 kips 291.60 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 6.48 in

2 Gross area subject to tension

Rn 291.60 kips Tensile yield strength

Plate Axial Yield 6.39 kips 97.20 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 2.28 kips 131.63 kips 0.02 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.55 in
2 Gross area subject to shear

Anv 3.98 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.60 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 131.63 kips Block shear strength

Plate Block Shear at Beam 2.28 kips 63.94 kips 0.04 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear

Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 63.94 kips Block shear strength

Compression Buckling of the Plate 6.39 kips 93.96 kips 0.07 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 93.96 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.39 kips Calculated axial load
Vr -2.28 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate



Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.65 in Vertical eccentricity
Mr -0.18 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.39 kips Calculated axial load
Vr -2.28 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.65 in Vertical eccentricity
Mr -0.18 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.15 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 6.39 kips Calculated axial load
V 2.28 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.00 in

2 Gross area of the plate

0.35 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 104.40 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 32.83 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.15 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 6.79 kips 53.68 kips 0.13 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -2.28 kips Applied shear force
P 6.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.79 kips Resultant shear force

19.65 degrees Angle between the resultant shear force and 
horizontal



db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 3.80 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.51 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.51 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 6.79 kips 53.68 kips 0.13 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -2.28 kips Applied shear force
P 6.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.79 kips Resultant shear force

19.65 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.45 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.45 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 6.79 kips 41.54 kips 0.16 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -2.28 kips Applied shear force
P 6.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.79 kips Resultant force in bolts



Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.77 Eccentricity coefficient

Rn 41.54 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.77
Elastic method (AISC 14

th
p.7-6)

C 0.77 Coefficient (2.3214 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.65 in Vertical eccentricity
Ang 19.65 Angle of force in degrees, relative X axis

Weld at Column 6.79 kips 78.38 kips 0.09 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 6.39 kips 21.52 kips 0.30 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 8.45 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 8.45 kips-ft Flexural plastification

LRFDBR-6 Top Detail: Bot Gusset/Beam 
Vertical Brace Diagonal Connection



Report

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.38x3.75x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.16x18.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 6.27 kips Calculated Shear Load
Axial Load 4.28 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 18.00 in Min weld segment length

Plate Shear Yield 6.27 kips 145.80 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.75 in

2 Gross area subject to shear

Rn 145.80 kips Shear yield strength

Plate Shear Rupture 6.27 kips 176.17 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.75 in

2 Net area subject to shear

Rn 176.17 kips Shear rupture strength

Plate Axial Yield 4.28 kips 218.70 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.75 in

2 Gross area subject to tension

Rn 218.70 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.28 kips Calculated axial load
Vr 6.27 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.75 in

2 Gross area of the plate

Zpl 30.38 in
3 Plastic modulus of the shear plate

Pc 218.70 kips Available tensile strength (see check 'Axial 
Yield')

Vc 145.80 kips Available shear strength (see check 'Shear 
Yield')



Mr 0.00 kips-ft Calculated moment
Mc 82.01 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 6.27 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.75 in

2 Net area of the plate

Znet 30.38 in
3 Plastic modulus of net section

Vc 176.17 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 110.11 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 6.27 kips 120.27 kips 0.05 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 18.00 in Weld length

Rn 120.27 kips Weld strength

Beam Web Yielding 4.28 kips 281.13 kips 0.02 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.72 in Distance from outer face of the flange to the web 

toe of the fillet
N 18.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.26 in Beam web thickness

Rn 281.13 kips Beam web local yielding

LRFDBR-6 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.38x3.75x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.16x18.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi



Input Data:
Shear Load 2.14 kips Calculated Shear Load
Axial Load 1.39 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 6.16 in Min weld segment length

Plate Shear Yield 2.14 kips 49.90 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.31 in

2 Gross area subject to shear

Rn 49.90 kips Shear yield strength

Plate Shear Rupture 2.14 kips 60.29 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.31 in

2 Net area subject to shear

Rn 60.29 kips Shear rupture strength

Plate Axial Yield 1.39 kips 74.85 kips 0.02 PASS



Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.31 in

2 Gross area subject to tension

Rn 74.85 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.39 kips Calculated axial load
Vr 2.14 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.31 in

2 Gross area of the plate

Zpl 3.56 in
3 Plastic modulus of the shear plate

Pc 74.85 kips Available tensile strength (see check 'Axial 
Yield')

Vc 49.90 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 9.61 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.14 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.31 in

2 Net area of the plate

Znet 3.56 in
3 Plastic modulus of net section

Vc 60.29 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 12.90 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 2.14 kips 41.16 kips 0.05 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 6.16 in Weld length

Rn 41.16 kips Weld strength

HSS Transverse Plastification 1.39 kips 18.98 kips 0.07 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 6.16 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter



Rn 18.98 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 5.69 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 6.16 in Depth of plate

1.54 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 5.69 kips-ft Flexural plastification

LRFDBR-6 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.38x3.75x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.16x18.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 10.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.78 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness



Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 10.00 kips 84.58 kips 0.12 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 4.57 in Unbraced length
r 0.11 in Radius of gyration
KL/r 21.10 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.61 in

2 Gross area of plate (Whitmore section)

Pn 84.58 kips Gusset plate compressive strength

Knife Plate Buckling 10.00 kips 40.41 kips 0.25 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 5.17 in Unbraced length
r 0.11 in Radius of gyration
KL/r 47.75 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 125.51 ksi Elastic buckling stress (E3-4)
Fcr 31.93 ksi Critical stress (E3-2)

Rn 40.41 kips Compressive strength

Knife Plate Flexure 0.16 kips-ft 0.36 kips-ft 0.44 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 10.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.16 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength

Knife Plate Interaction 0.64 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 10.00 kips User input brace axial load

Pc 40.41 kips Available buckling strength of knife plate

Mu 0.16 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 10.00 kips 38.89 kips 0.26 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 9.31 in Weld length

Rn 38.89 kips Weld strength



Brace Weld Strength 10.00 kips 50.11 kips 0.20 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-6 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x22
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 4.03 in Flange width
d 12.30 in Overall depth
tw 0.26 in Web thickness
tf 0.42 in Flange thickness
a 6.48 in

2 Area

kdes 0.72 in Kdes
kdet 0.94 in Kdet
k1 0.63 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.C Rect Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 62.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties



d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-6 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.75x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness

Bottom Gusset P0.38x6.16x18.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.16 in Width
t 0.38 in Thickness

Clip
H_clip 4.85 in Horiz. Clip
V_clip 5.79 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)



T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-7 Bottom Detail PASS(UC-0.7)
BR-7 Top Detail PASS(UC-0.5)

BR-7 Bottom Detail: 3D View
Knee Brace Connection



BR-7 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-7 Bottom Detail: LRFD Results Report
Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x6.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.38x3.75x7.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 8.00 kips Brace Axial (compression)
Shear Load 4.70 kips Calculated Shear Load
Axial Load 6.47 kips Calculated Axial Load (compression)
Moment Load 1.89 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.84 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 4.70 kips 64.80 kips 0.07 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 4.70 kips 78.30 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 6.47 kips 97.20 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.04 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.47 kips Calculated axial load
Vr 4.70 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 1.89 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 4.70 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 1.89 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 2.20 kips/in 6.68 kips/in 0.33 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 4.70 kips Shear Load
P 6.47 kips Axial Load
M 1.89 kips-ft Moment
eeff 4.82 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 2.20 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 8.00 kips 61.23 kips 0.13 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.22 in Unbraced length
r 0.11 in Radius of gyration
KL/r 35.65 Plate slenderness
Fcr 33.67 ksi Flexural buckling stress (E3-2)
Ag 2.02 in

2 Gross area of plate (Whitmore section)

Pn 61.23 kips Gusset plate compressive strength

Gusset Weld Strength 8.00 kips 39.36 kips 0.20 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 9.43 in Weld length

Rn 39.36 kips Weld strength

Brace Weld Strength 8.00 kips 50.11 kips 0.16 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.13 kips-ft 0.36 kips-ft 0.35 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 8.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.13 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength

Knife Plate Interaction 0.67 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 8.00 kips User input brace axial load

Pc 22.19 kips Available buckling strength of knife plate

Mu 0.13 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 6.47 kips 21.52 kips 0.30 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 1.89 kips-ft 8.21 kips-ft 0.23 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 1.89 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

Knife Plate Buckling 8.00 kips 22.19 kips 0.36 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 6.03 in Unbraced length
r 0.11 in Radius of gyration
KL/r 116.91 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 20.94 ksi Elastic buckling stress (E3-4)
Fcr 17.53 ksi Critical stress (E3-2)

Rn 22.19 kips Compressive strength

BR-7 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-7 Bottom Detail: Components Report
Knee Brace Connection

Gusset P0.38x6.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.18 in Horiz. Clip
V_clip 3.00 in Vert. Clip

Knife Plate P0.38x3.75x7.78
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness



Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-7 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-7 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-7 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x9.40 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x18.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 3.00 kips User Input Column Force
Column Moment 2.00 kips-ft User Input Column Moment
Bottom Brace Axial 8.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.29 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.04 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.06 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.52 PASS



LRFDBR-7 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x9.40 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x18.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -0.96 kips Calculated Shear Load
Total Axial Load 6.16 kips Calculated Axial Load (compression)
Column Force 3.00 kips User Input Column Force
Column Moment 2.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.24 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 0.96 kips 73.44 kips 0.01 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.45 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 73.44 kips Shear yield strength

Plate Shear Yield 0.96 kips 64.80 kips 0.01 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 0.96 kips 53.18 kips 0.02 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 1.82 in

2 Net area subject to shear

Rn 53.18 kips Shear rupture strength

Plate Shear Rupture at Beam 0.96 kips 52.61 kips 0.02 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 6.16 kips 292.05 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 6.49 in

2 Gross area subject to tension

Rn 292.05 kips Tensile yield strength

Plate Axial Yield 6.16 kips 97.20 kips 0.06 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 0.96 kips 117.51 kips 0.01 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.02 in
2 Gross area subject to shear

Anv 3.50 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.55 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 117.51 kips Block shear strength

Plate Block Shear at Beam 0.96 kips 63.94 kips 0.02 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear

Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 63.94 kips Block shear strength

Compression Buckling of the Plate 6.16 kips 93.96 kips 0.07 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 93.96 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.16 kips Calculated axial load
Vr -0.96 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey -0.40 in Vertical eccentricity
Mr -0.43 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.16 kips Calculated axial load
Vr -0.96 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey -0.40 in Vertical eccentricity
Mr -0.43 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.10 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 6.16 kips Calculated axial load
V 0.96 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.00 in

2 Gross area of the plate

0.35 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 104.40 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 32.83 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.10 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 6.24 kips 53.68 kips 0.12 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.96 kips Applied shear force
P 6.16 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.24 kips Resultant shear force

8.86 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.70 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.38 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.38 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 6.24 kips 53.68 kips 0.12 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.96 kips Applied shear force
P 6.16 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.24 kips Resultant shear force



8.86 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.36 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.36 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 6.24 kips 44.89 kips 0.14 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -0.96 kips Applied shear force
P 6.16 kips Applied axial force

R=(V
2

+ P
2
)
0.5 6.24 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.84 Eccentricity coefficient

Rn 44.89 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.84
Elastic method (AISC 14

th
p.7-6)

C 0.84 Coefficient (2.5091 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.40 in Vertical eccentricity
Ang 8.86 Angle of force in degrees, relative X axis

Weld at Column 6.24 kips 78.38 kips 0.08 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 6.16 kips 21.52 kips 0.29 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 8.45 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 8.45 kips-ft Flexural plastification

LRFDBR-7 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x9.40 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x18.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 5.31 kips Calculated Shear Load
Axial Load 2.96 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.36 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 18.30 in Min weld segment length



Plate Shear Yield 5.31 kips 148.21 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.86 in

2 Gross area subject to shear

Rn 148.21 kips Shear yield strength

Plate Shear Rupture 5.31 kips 179.09 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.86 in

2 Net area subject to shear

Rn 179.09 kips Shear rupture strength

Plate Axial Yield 2.96 kips 222.31 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.86 in

2 Gross area subject to tension

Rn 222.31 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.96 kips Calculated axial load
Vr 5.31 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.86 in

2 Gross area of the plate

Zpl 31.39 in
3 Plastic modulus of the shear plate

Pc 222.31 kips Available tensile strength (see check 'Axial 
Yield')

Vc 148.21 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 84.74 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 5.31 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.86 in

2 Net area of the plate

Znet 31.39 in
3 Plastic modulus of net section

Vc 179.09 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 113.78 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 5.31 kips 122.26 kips 0.04 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 18.30 in Weld length
Rn 122.26 kips Weld strength

Beam Web Yielding 2.96 kips 259.17 kips 0.01 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.66 in Distance from outer face of the flange to the web 

toe of the fillet
N 18.30 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.24 in Beam web thickness

Rn 259.17 kips Beam web local yielding

LRFDBR-7 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x9.40 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x18.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 1.74 kips Calculated Shear Load
Axial Load 1.16 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 6.00 in Min weld segment length

Plate Shear Yield 1.74 kips 48.60 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.25 in

2 Gross area subject to shear

Rn 48.60 kips Shear yield strength

Plate Shear Rupture 1.74 kips 58.72 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.25 in

2 Net area subject to shear

Rn 58.72 kips Shear rupture strength

Plate Axial Yield 1.16 kips 72.90 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area subject to tension

Rn 72.90 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.16 kips Calculated axial load
Vr 1.74 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area of the plate

Zpl 3.38 in
3 Plastic modulus of the shear plate

Pc 72.90 kips Available tensile strength (see check 'Axial 
Yield')

Vc 48.60 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 9.11 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 1.74 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.25 in

2 Net area of the plate

Znet 3.38 in
3 Plastic modulus of net section

Vc 58.72 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 12.23 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 1.74 kips 40.09 kips 0.04 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 6.00 in Weld length

Rn 40.09 kips Weld strength

HSS Transverse Plastification 1.16 kips 18.76 kips 0.06 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 6.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 18.76 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 5.49 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 6.00 in Depth of plate

1.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 5.49 kips-ft Flexural plastification

LRFDBR-7 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x9.40 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x18.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 8.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.49 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 8.00 kips 80.56 kips 0.10 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 5.13 in Unbraced length
r 0.11 in Radius of gyration
KL/r 23.71 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.49 in

2 Gross area of plate (Whitmore section)

Pn 80.56 kips Gusset plate compressive strength

Knife Plate Buckling 8.00 kips 39.40 kips 0.20 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 5.69 in Unbraced length
r 0.11 in Radius of gyration
KL/r 52.54 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 103.67 ksi Elastic buckling stress (E3-4)
Fcr 31.13 ksi Critical stress (E3-2)

Rn 39.40 kips Compressive strength

Knife Plate Flexure 0.13 kips-ft 0.36 kips-ft 0.35 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 8.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.13 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength



Knife Plate Interaction 0.52 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 8.00 kips User input brace axial load

Pc 39.40 kips Available buckling strength of knife plate

Mu 0.13 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 8.00 kips 36.49 kips 0.22 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 8.74 in Weld length

Rn 36.49 kips Weld strength

Brace Weld Strength 8.00 kips 50.11 kips 0.16 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-7 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W10x22
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 5.75 in Flange width
d 10.20 in Overall depth
tw 0.24 in Web thickness
tf 0.36 in Flange thickness
a 6.49 in

2 Area

kdes 0.66 in Kdes
kdet 0.94 in Kdet
k1 0.63 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing



Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-7 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.75x9.40
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness

Bottom Gusset P0.38x6.00x18.30
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material



Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness

Clip
H_clip 4.00 in Horiz. Clip
V_clip 5.51 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-8 Bottom Detail PASS(UC-0.9)
BR-8 Top Detail PASS(UC-0.9)

BR-8 Bottom Detail: 3D View
Knee Brace Connection



BR-8 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-8 Bottom Detail: LRFD Results Report
Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x6.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.63x3.75x7.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 25.00 kips Brace Axial (compression)
Shear Load 14.69 kips Calculated Shear Load
Axial Load 20.23 kips Calculated Axial Load (compression)
Moment Load 5.90 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.84 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 14.69 kips 64.80 kips 0.23 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 14.69 kips 78.30 kips 0.19 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 20.23 kips 97.20 kips 0.21 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.38 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 20.23 kips Calculated axial load
Vr 14.69 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 5.90 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.38 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.11 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 14.69 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 5.90 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.11 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 6.89 kips/in 7.84 kips/in 0.88 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 14.69 kips Shear Load
P 20.23 kips Axial Load
M 5.90 kips-ft Moment
eeff 4.82 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
ru 6.89 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 7.84 kips/in Weld strength

Gusset Plate Compression (Whitmore) 25.00 kips 61.23 kips 0.41 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.22 in Unbraced length
r 0.11 in Radius of gyration
KL/r 35.65 Plate slenderness
Fcr 33.67 ksi Flexural buckling stress (E3-2)
Ag 2.02 in

2 Gross area of plate (Whitmore section)

Pn 61.23 kips Gusset plate compressive strength

Gusset Weld Strength 25.00 kips 39.36 kips 0.64 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 9.43 in Weld length

Rn 39.36 kips Weld strength

Brace Weld Strength 25.00 kips 50.11 kips 0.50 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.52 kips-ft 0.99 kips-ft 0.53 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 25.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.52 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.89 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 25.00 kips User input brace axial load

Pc 58.61 kips Available buckling strength of knife plate

Mu 0.52 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 20.23 kips 21.52 kips 0.94 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 5.90 kips-ft 8.45 kips-ft 0.70 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 5.90 kips-ft Required flexural plastification

Mn 8.45 kips-ft Flexural plastification

Knife Plate Buckling 25.00 kips 58.61 kips 0.43 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 6.03 in Unbraced length
r 0.18 in Radius of gyration
KL/r 70.15 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.34 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 58.17 ksi Elastic buckling stress (E3-4)
Fcr 27.78 ksi Critical stress (E3-2)

Rn 58.61 kips Compressive strength

BR-8 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-8 Bottom Detail: Components Report
Knee Brace Connection

Gusset P0.38x6.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.18 in Horiz. Clip
V_clip 3.00 in Vert. Clip

Knife Plate P0.63x3.75x7.78
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.63 in Thickness



Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-8 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-8 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-8 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x9.38 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x17.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 12.50 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 46.00 kips User Input Column Force
Column Moment 2.00 kips-ft User Input Column Moment
Bottom Brace Axial 28.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.34 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.15 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.19 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.91 PASS



LRFDBR-8 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x9.38 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x17.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 2.14 kips Calculated Shear Load
Total Axial Load 10.08 kips Calculated Axial Load (compression)
Column Force 46.00 kips User Input Column Force
Column Moment 2.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 14.18 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.18 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.47 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.24 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.29 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 2.14 kips 73.44 kips 0.03 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.45 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 73.44 kips Shear yield strength

Plate Shear Yield 2.14 kips 64.80 kips 0.03 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 2.14 kips 53.18 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 1.82 in

2 Net area subject to shear

Rn 53.18 kips Shear rupture strength

Plate Shear Rupture at Beam 2.14 kips 52.61 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 10.08 kips 292.05 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 6.49 in

2 Gross area subject to tension

Rn 292.05 kips Tensile yield strength

Plate Axial Yield 10.08 kips 97.20 kips 0.10 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 2.14 kips 117.51 kips 0.02 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.02 in
2 Gross area subject to shear

Anv 3.50 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.55 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 117.51 kips Block shear strength

Plate Block Shear at Beam 2.14 kips 63.94 kips 0.03 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear

Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 63.94 kips Block shear strength

Compression Buckling of the Plate 10.08 kips 93.96 kips 0.11 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 93.96 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 10.08 kips Calculated axial load
Vr 2.14 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey -0.40 in Vertical eccentricity
Mr 0.15 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 10.08 kips Calculated axial load
Vr 2.14 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey -0.40 in Vertical eccentricity
Mr 0.15 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.18 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 10.08 kips Calculated axial load
V 2.14 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.00 in

2 Gross area of the plate

0.35 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 104.40 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 32.83 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.18 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 10.30 kips 53.68 kips 0.19 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 2.14 kips Applied shear force
P 10.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 10.30 kips Resultant shear force

11.97 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.70 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.40 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.40 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 10.30 kips 53.68 kips 0.19 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 2.14 kips Applied shear force
P 10.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 10.30 kips Resultant shear force



11.97 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.38 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.38 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 10.30 kips 45.03 kips 0.23 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 2.14 kips Applied shear force
P 10.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 10.30 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.84 Eccentricity coefficient

Rn 45.03 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.84
Elastic method (AISC 14

th
p.7-6)

C 0.84 Coefficient (2.5166 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.40 in Vertical eccentricity
Ang 11.97 Angle of force in degrees, relative X axis

Weld at Column 10.30 kips 78.38 kips 0.13 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 10.08 kips 29.68 kips 0.34 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 29.68 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 11.57 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 5.00 in Column width

0.17 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
Hb 8.00 in Depth of plate

1.60 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 11.57 kips-ft Flexural plastification

LRFDBR-8 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x9.38 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x17.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 17.57 kips Calculated Shear Load
Axial Load 10.36 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.36 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 17.30 in Min weld segment length



Plate Shear Yield 17.57 kips 140.11 kips 0.13 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.49 in

2 Gross area subject to shear

Rn 140.11 kips Shear yield strength

Plate Shear Rupture 17.57 kips 169.30 kips 0.10 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.49 in

2 Net area subject to shear

Rn 169.30 kips Shear rupture strength

Plate Axial Yield 10.36 kips 210.16 kips 0.05 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.49 in

2 Gross area subject to tension

Rn 210.16 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 10.36 kips Calculated axial load
Vr 17.57 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.49 in

2 Gross area of the plate

Zpl 28.05 in
3 Plastic modulus of the shear plate

Pc 210.16 kips Available tensile strength (see check 'Axial 
Yield')

Vc 140.11 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 75.73 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 17.57 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.49 in

2 Net area of the plate

Znet 28.05 in
3 Plastic modulus of net section

Vc 169.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 101.68 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 17.57 kips 115.57 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 17.30 in Weld length
Rn 115.57 kips Weld strength

Beam Web Yielding 10.36 kips 247.17 kips 0.04 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.66 in Distance from outer face of the flange to the web 

toe of the fillet
N 17.30 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.24 in Beam web thickness

Rn 247.17 kips Beam web local yielding

LRFDBR-8 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x9.38 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x17.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 6.10 kips Calculated Shear Load
Axial Load 5.08 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 14.18 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.18 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.47 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.29 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 6.00 in Min weld segment length

Plate Shear Yield 6.10 kips 48.60 kips 0.13 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.25 in

2 Gross area subject to shear

Rn 48.60 kips Shear yield strength

Plate Shear Rupture 6.10 kips 58.72 kips 0.10 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.25 in

2 Net area subject to shear

Rn 58.72 kips Shear rupture strength

Plate Axial Yield 5.08 kips 72.90 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area subject to tension

Rn 72.90 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 5.08 kips Calculated axial load
Vr 6.10 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area of the plate

Zpl 3.38 in
3 Plastic modulus of the shear plate

Pc 72.90 kips Available tensile strength (see check 'Axial 
Yield')

Vc 48.60 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 9.11 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 6.10 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.25 in

2 Net area of the plate

Znet 3.38 in
3 Plastic modulus of net section

Vc 58.72 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 12.23 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 6.10 kips 40.09 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 6.00 in Weld length

Rn 40.09 kips Weld strength

HSS Transverse Plastification 5.08 kips 26.31 kips 0.19 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
tp 0.38 in Plate thickness
lb 6.00 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 26.31 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 7.79 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 5.00 in Column width

0.15 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
Hb 6.00 in Depth of plate

1.20 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 7.79 kips-ft Flexural plastification

LRFDBR-8 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x9.38 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x17.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 28.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.49 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 28.00 kips 80.56 kips 0.35 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 5.13 in Unbraced length
r 0.11 in Radius of gyration
KL/r 23.71 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.49 in

2 Gross area of plate (Whitmore section)

Pn 80.56 kips Gusset plate compressive strength

Knife Plate Buckling 28.00 kips 72.10 kips 0.39 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 5.66 in Unbraced length
r 0.18 in Radius of gyration
KL/r 31.39 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.34 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 290.53 ksi Elastic buckling stress (E3-4)
Fcr 34.18 ksi Critical stress (E3-2)

Rn 72.10 kips Compressive strength

Knife Plate Flexure 0.58 kips-ft 0.99 kips-ft 0.59 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 28.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.58 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength



Knife Plate Interaction 0.91 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 28.00 kips User input brace axial load

Pc 72.10 kips Available buckling strength of knife plate

Mu 0.58 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 28.00 kips 36.49 kips 0.77 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 8.74 in Weld length

Rn 36.49 kips Weld strength

Brace Weld Strength 28.00 kips 50.11 kips 0.56 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-8 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W10x22
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 5.75 in Flange width
d 10.20 in Overall depth
tw 0.24 in Web thickness
tf 0.36 in Flange thickness
a 6.49 in

2 Area

kdes 0.66 in Kdes
kdet 0.94 in Kdet
k1 0.63 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing



Column HSS5x5x5
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Depth
b 5.00 in Width
a 5.26 in

2 Area

tdes 0.29 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-8 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.63x3.75x9.38
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.63 in Thickness

Bottom Gusset P0.38x6.00x17.30
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material



Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness

Clip
H_clip 4.00 in Horiz. Clip
V_clip 5.51 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1
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Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-9 Bottom Detail PASS(UC-1.0)
BR-9 Top Detail PASS(UC-0.9)

BR-9 Bottom Detail: 3D View
Knee Brace Connection



BR-9 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-9 Bottom Detail: LRFD Results Report
Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x5.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.63x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 28.00 kips Brace Axial (compression)
Shear Load 21.76 kips Calculated Shear Load
Axial Load 17.62 kips Calculated Axial Load (compression)
Moment Load 5.14 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.73 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 21.76 kips 64.80 kips 0.34 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 21.76 kips 78.30 kips 0.28 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 17.62 kips 97.20 kips 0.18 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.36 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 17.62 kips Calculated axial load
Vr 21.76 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 5.14 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.36 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.13 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 21.76 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 5.14 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.13 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 6.39 kips/in 6.68 kips/in 0.96 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 21.76 kips Shear Load
P 17.62 kips Axial Load
M 5.14 kips-ft Moment
eeff 2.83 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 6.39 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 28.00 kips 63.21 kips 0.44 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.90 in Unbraced length
r 0.11 in Radius of gyration
KL/r 43.28 Plate slenderness
Fcr 32.62 ksi Flexural buckling stress (E3-2)
Ag 2.15 in

2 Gross area of plate (Whitmore section)

Pn 63.21 kips Gusset plate compressive strength

Gusset Weld Strength 28.00 kips 30.07 kips 0.93 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 7.20 in Weld length

Rn 30.07 kips Weld strength

Brace Weld Strength 28.00 kips 50.11 kips 0.56 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.58 kips-ft 0.99 kips-ft 0.59 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 28.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.58 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.99 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 28.00 kips User input brace axial load

Pc 60.60 kips Available buckling strength of knife plate

Mu 0.58 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 17.62 kips 21.52 kips 0.82 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 5.14 kips-ft 8.21 kips-ft 0.63 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 5.14 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

Knife Plate Buckling 28.00 kips 60.60 kips 0.46 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 5.62 in Unbraced length
r 0.18 in Radius of gyration
KL/r 65.47 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.34 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 66.77 ksi Elastic buckling stress (E3-4)
Fcr 28.73 ksi Critical stress (E3-2)

Rn 60.60 kips Compressive strength

BR-9 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-9 Bottom Detail: Components Report
Knee Brace Connection

Gusset P0.38x5.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.50 in Horiz. Clip
V_clip 2.02 in Vert. Clip

Knife Plate P0.63x3.75x7.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.63 in Thickness



Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-9 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-9 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-9 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.63x3.75x7.16 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x10.74 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 16.50 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 37.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 28.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Bolt Shear at Beam 0.24 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.18 PASS

Bottom Gusset/Column connection Column Weld Strength 0.18 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.89 PASS



LRFDBR-9 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.63x3.75x7.16 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x10.74 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 1.91 kips Calculated Shear Load
Total Axial Load 9.78 kips Calculated Axial Load (compression)
Column Force 37.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 1.91 kips 84.18 kips 0.02 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 1.91 kips 72.90 kips 0.03 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 1.91 kips 64.42 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 1.91 kips 62.40 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 9.78 kips 344.25 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 9.78 kips 109.35 kips 0.09 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 1.91 kips 81.55 kips 0.02 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.10 in
2 Gross area subject to shear

Anv 2.59 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.24 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 81.55 kips Block shear strength

Plate Block Shear at Beam 1.91 kips 79.21 kips 0.02 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear

Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.77 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 79.21 kips Block shear strength

Compression Buckling of the Plate 9.78 kips 109.35 kips 0.09 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 1.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 13.84 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.38 in

2 Gross area subject to compression

Rn 109.35 kips Compressive strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 9.78 kips Calculated axial load
Vr 1.91 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 1.50 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr 0.73 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 9.78 kips Calculated axial load
Vr 1.91 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 1.50 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr 0.73 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.11 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 9.78 kips Calculated axial load
V 1.91 kips Calculated shear load



L 1.50 in Length of connecting element (distance between 
the applied load and resisting element)

r 0.11 in Radius of gyration of the plate
KL/r 13.84 Slenderness ratio
Fe 1494.08 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.64 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 1.50 in Design eccentricity
Pn 121.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 89.67 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.11 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 9.97 kips 53.68 kips 0.19 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 1.91 kips Applied shear force
P 9.78 kips Applied axial force

R=(V
2

+ P
2
)
0.5 9.97 kips Resultant shear force

11.07 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 3.70 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 1.12 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.12 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 9.97 kips 53.68 kips 0.19 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 1.91 kips Applied shear force
P 9.78 kips Applied axial force

R=(V
2

+ P
2
)
0.5 9.97 kips Resultant shear force

11.07 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter



dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 2.14 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.14 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 9.97 kips 41.61 kips 0.24 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 1.91 kips Applied shear force
P 9.78 kips Applied axial force

R=(V
2

+ P
2
)
0.5 9.97 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.78 Eccentricity coefficient

Rn 41.61 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.78
Elastic method (AISC 14

th
p.7-6)

C 0.78 Coefficient (2.3253 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.60 in Vertical eccentricity
Ang 11.07 Angle of force in degrees, relative X axis

Weld at Column 9.97 kips 88.18 kips 0.11 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 9.78 kips 51.36 kips 0.19 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)



Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 51.36 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 22.54 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 22.54 kips-ft Flexural plastification

LRFDBR-9 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.63x3.75x7.16 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x10.74 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 12.84 kips Calculated Shear Load
Axial Load 14.59 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 10.74 in Min weld segment length

Plate Shear Yield 12.84 kips 86.98 kips 0.15 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material



Agv 4.03 in
2 Gross area subject to shear

Rn 86.98 kips Shear yield strength

Plate Shear Rupture 12.84 kips 105.10 kips 0.12 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.03 in

2 Net area subject to shear

Rn 105.10 kips Shear rupture strength

Plate Axial Yield 14.59 kips 130.47 kips 0.11 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.03 in

2 Gross area subject to tension

Rn 130.47 kips Tensile yield strength

Plate Flexural Yield 0.03 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 14.59 kips Calculated axial load
Vr 12.84 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.03 in

2 Gross area of the plate

Zpl 10.81 in
3 Plastic modulus of the shear plate

Pc 130.47 kips Available tensile strength (see check 'Axial 
Yield')

Vc 86.98 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 29.19 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 12.84 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.03 in

2 Net area of the plate

Znet 10.81 in
3 Plastic modulus of net section

Vc 105.10 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 39.19 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 12.84 kips 71.75 kips 0.18 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 10.74 in Weld length

Rn 71.75 kips Weld strength



Beam Web Yielding 14.59 kips 162.59 kips 0.09 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 10.74 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 162.59 kips Beam web local yielding

LRFDBR-9 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.63x3.75x7.16 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x10.74 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 7.17 kips Calculated Shear Load
Axial Load 4.78 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness



Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 6.00 in Min weld segment length

Plate Shear Yield 7.17 kips 48.60 kips 0.15 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.25 in

2 Gross area subject to shear

Rn 48.60 kips Shear yield strength

Plate Shear Rupture 7.17 kips 58.72 kips 0.12 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.25 in

2 Net area subject to shear

Rn 58.72 kips Shear rupture strength

Plate Axial Yield 4.78 kips 72.90 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area subject to tension

Rn 72.90 kips Tensile yield strength

Plate Flexural Yield 0.03 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.78 kips Calculated axial load
Vr 7.17 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.25 in

2 Gross area of the plate

Zpl 3.38 in
3 Plastic modulus of the shear plate

Pc 72.90 kips Available tensile strength (see check 'Axial 
Yield')

Vc 48.60 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 9.11 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 7.17 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.25 in

2 Net area of the plate

Znet 3.38 in
3 Plastic modulus of net section

Vc 58.72 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 12.23 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 7.17 kips 40.09 kips 0.18 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 



of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 6.00 in Weld length

Rn 40.09 kips Weld strength

HSS Transverse Plastification 4.78 kips 42.09 kips 0.11 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.38 in Plate thickness
lb 6.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 42.09 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 12.32 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 6.00 in Depth of plate

1.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 12.32 kips-ft Flexural plastification

LRFDBR-9 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.C 
Rect

Fy = 50.00 ksi Fu = 62.00 ksi

Knife Plate P0.63x3.75x7.16 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.00x10.74 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 28.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension



Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 3.40 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 28.00 kips 93.22 kips 0.30 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 2.81 in Unbraced length
r 0.11 in Radius of gyration
KL/r 12.96 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.88 in

2 Gross area of plate (Whitmore section)

Pn 93.22 kips Gusset plate compressive strength

Knife Plate Buckling 28.00 kips 75.94 kips 0.37 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 3.06 in Unbraced length
r 0.18 in Radius of gyration
KL/r 16.97 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 2.34 in

2 Gross area subject to compression

Rn 75.94 kips Compressive strength

Knife Plate Flexure 0.58 kips-ft 0.99 kips-ft 0.59 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 28.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.58 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.89 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 28.00 kips User input brace axial load

Pc 75.94 kips Available buckling strength of knife plate

Mu 0.58 kips-ft Required moment demand on knife plate



Mp 0.99 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 28.00 kips 58.71 kips 0.48 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 10.54 in Weld length

Rn 58.71 kips Weld strength

Brace Weld Strength 28.00 kips 50.11 kips 0.56 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-9 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material



E 29000.00 ksi Modulus of elasticity
Member Properties

d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.C Rect Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 62.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-9 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.63x3.75x7.16
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.63 in Thickness

Bottom Gusset P0.38x6.00x10.74
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness



Clip
H_clip 4.94 in Horiz. Clip
V_clip 4.00 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.25 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1
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Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-10 Bottom Detail PASS(UC-1.0)
BR-10 Top Detail PASS(UC-0.9)

BR-10 Bottom Detail: 3D View
Knee Brace Connection



BR-10 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-10 Bottom Detail: LRFD Results 
Report

Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x5.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.63x3.75x6.66 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 28.00 kips Brace Axial (compression)
Shear Load 22.94 kips Calculated Shear Load
Axial Load 16.06 kips Calculated Axial Load (compression)
Moment Load 4.68 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)



Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.62 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 22.94 kips 64.80 kips 0.35 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 22.94 kips 78.30 kips 0.29 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 16.06 kips 97.20 kips 0.17 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.33 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 16.06 kips Calculated axial load
Vr 22.94 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 4.68 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.33 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.13 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 22.94 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 4.68 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.13 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 6.00 kips/in 6.68 kips/in 0.90 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 22.94 kips Shear Load
P 16.06 kips Axial Load
M 4.68 kips-ft Moment
eeff 2.45 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 6.00 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 28.00 kips 60.16 kips 0.47 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 4.42 in Unbraced length
r 0.11 in Radius of gyration
KL/r 49.01 Plate slenderness
Fcr 31.72 ksi Flexural buckling stress (E3-2)
Ag 2.11 in

2 Gross area of plate (Whitmore section)

Pn 60.16 kips Gusset plate compressive strength

Gusset Weld Strength 28.00 kips 29.18 kips 0.96 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 6.99 in Weld length

Rn 29.18 kips Weld strength

Brace Weld Strength 28.00 kips 50.11 kips 0.56 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.58 kips-ft 0.99 kips-ft 0.59 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 28.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.58 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.97 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 28.00 kips User input brace axial load

Pc 63.00 kips Available buckling strength of knife plate

Mu 0.58 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 16.06 kips 21.52 kips 0.75 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 4.68 kips-ft 8.21 kips-ft 0.57 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 4.68 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

Knife Plate Buckling 28.00 kips 63.00 kips 0.44 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 5.12 in Unbraced length
r 0.18 in Radius of gyration
KL/r 59.57 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.34 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 80.66 ksi Elastic buckling stress (E3-4)
Fcr 29.87 ksi Critical stress (E3-2)

Rn 63.00 kips Compressive strength

BR-10 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-10 Bottom Detail: Components 
Report

Knee Brace Connection

Gusset P0.38x5.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.50 in Horiz. Clip
V_clip 1.75 in Vert. Clip

Knife Plate P0.63x3.75x6.66
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width



t 0.63 in Thickness

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-10 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-10 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-10 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x7.04 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x9.00x10.84 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 28.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.41 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.16 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.19 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.89 PASS



LRFDBR-10 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x7.04 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x9.00x10.84 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -11.20 kips Calculated Shear Load
Total Axial Load 9.33 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 11.20 kips 84.18 kips 0.13 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 11.20 kips 72.90 kips 0.15 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 11.20 kips 64.42 kips 0.17 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 11.20 kips 62.40 kips 0.18 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 9.33 kips 344.25 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 9.33 kips 109.35 kips 0.09 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 11.20 kips 116.94 kips 0.10 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.04 in
2 Gross area subject to shear

Anv 3.54 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 116.94 kips Block shear strength

Plate Block Shear at Beam 11.20 kips 58.82 kips 0.19 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear

Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.30 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 58.82 kips Block shear strength

Compression Buckling of the Plate 9.33 kips 105.71 kips 0.09 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 105.71 kips Compressive strength

Plate Flexural Yield 0.06 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 9.33 kips Calculated axial load
Vr -11.20 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr -2.10 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.06 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.04 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 9.33 kips Calculated axial load
Vr -11.20 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr -2.10 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.34 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 9.33 kips Calculated axial load
V 11.20 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 117.45 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 48.91 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.34 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 14.57 kips 53.68 kips 0.27 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -11.20 kips Applied shear force
P 9.33 kips Applied axial force

R=(V
2

+ P
2
)
0.5 14.57 kips Resultant shear force

50.21 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 3.70 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 3.89 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.97 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 14.57 kips 53.68 kips 0.27 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -11.20 kips Applied shear force
P 9.33 kips Applied axial force

R=(V
2

+ P
2
)
0.5 14.57 kips Resultant shear force



50.21 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 1.25 in Horizontal edge spacing
Lc_boltA 1.55 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.55 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 14.57 kips 47.40 kips 0.31 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -11.20 kips Applied shear force
P 9.33 kips Applied axial force

R=(V
2

+ P
2
)
0.5 14.57 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.88 Eccentricity coefficient

Rn 47.40 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.88
Elastic method (AISC 14

th
p.7-6)

C 0.88 Coefficient (2.6490 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.60 in Vertical eccentricity
Ang 50.21 Angle of force in degrees, relative X axis

Weld at Column 14.57 kips 88.18 kips 0.17 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 9.33 kips 22.89 kips 0.41 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 22.89 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 10.05 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 10.05 kips-ft Flexural plastification

LRFDBR-10 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x7.04 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x9.00x10.84 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 11.73 kips Calculated Shear Load
Axial Load 13.20 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 10.84 in Min weld segment length



Plate Shear Yield 11.73 kips 87.84 kips 0.13 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.07 in

2 Gross area subject to shear

Rn 87.84 kips Shear yield strength

Plate Shear Rupture 11.73 kips 106.14 kips 0.11 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.07 in

2 Net area subject to shear

Rn 106.14 kips Shear rupture strength

Plate Axial Yield 13.20 kips 131.76 kips 0.10 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.07 in

2 Gross area subject to tension

Rn 131.76 kips Tensile yield strength

Plate Flexural Yield 0.03 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 13.20 kips Calculated axial load
Vr 11.73 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.07 in

2 Gross area of the plate

Zpl 11.03 in
3 Plastic modulus of the shear plate

Pc 131.76 kips Available tensile strength (see check 'Axial 
Yield')

Vc 87.84 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 29.77 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 11.73 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.07 in

2 Net area of the plate

Znet 11.03 in
3 Plastic modulus of net section

Vc 106.14 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 39.97 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 11.73 kips 72.46 kips 0.16 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 10.84 in Weld length
Rn 72.46 kips Weld strength

Beam Web Yielding 13.20 kips 163.81 kips 0.08 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 10.84 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 163.81 kips Beam web local yielding

LRFDBR-10 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x7.04 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x9.00x10.84 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 9.74 kips Calculated Shear Load
Axial Load 4.33 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 9.00 in Min weld segment length

Plate Shear Yield 9.74 kips 72.90 kips 0.13 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Plate Shear Rupture 9.74 kips 88.09 kips 0.11 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.38 in

2 Net area subject to shear

Rn 88.09 kips Shear rupture strength

Plate Axial Yield 4.33 kips 109.35 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.33 kips Calculated axial load
Vr 9.74 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 9.74 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.38 in

2 Net area of the plate

Znet 7.59 in
3 Plastic modulus of net section

Vc 88.09 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 27.53 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 9.74 kips 60.13 kips 0.16 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 60.13 kips Weld strength

HSS Transverse Plastification 4.33 kips 22.89 kips 0.19 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 22.89 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 9.76 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 9.76 kips-ft Flexural plastification

LRFDBR-10 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.63x3.75x7.04 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x9.00x10.84 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 28.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.53 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 28.00 kips 95.15 kips 0.29 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 3.14 in Unbraced length
r 0.11 in Radius of gyration
KL/r 14.52 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.94 in

2 Gross area of plate (Whitmore section)

Pn 95.15 kips Gusset plate compressive strength

Knife Plate Buckling 28.00 kips 75.94 kips 0.37 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 2.89 in Unbraced length
r 0.18 in Radius of gyration
KL/r 16.00 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 2.34 in

2 Gross area subject to compression

Rn 75.94 kips Compressive strength

Knife Plate Flexure 0.58 kips-ft 0.99 kips-ft 0.59 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 28.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.58 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.89 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)



Pu 28.00 kips User input brace axial load

Pc 75.94 kips Available buckling strength of knife plate

Mu 0.58 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 28.00 kips 45.18 kips 0.62 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 10.82 in Weld length

Rn 45.18 kips Weld strength

Brace Weld Strength 28.00 kips 50.11 kips 0.56 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-10 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material



Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-10 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.63x3.75x7.04
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.63 in Thickness

Bottom Gusset P0.38x9.00x10.84
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity



Member Properties
d 9.00 in Width
t 0.38 in Thickness

Clip
H_clip 9.78 in Horiz. Clip
V_clip 6.85 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1

02/08/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-11 Bottom Detail PASS(UC-0.8)
BR-11 Top Detail PASS(UC-0.7)

BR-11 Bottom Detail: 3D View
Knee Brace Connection



BR-11 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-11 Bottom Detail: LRFD Results 
Report

Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x5.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.38x3.75x6.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 11.00 kips Brace Axial (compression)
Shear Load 9.33 kips Calculated Shear Load
Axial Load 5.83 kips Calculated Axial Load (compression)
Moment Load 1.46 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.00 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)



Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.02 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 9.33 kips 64.80 kips 0.14 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 9.33 kips 78.30 kips 0.12 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 5.83 kips 97.20 kips 0.06 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.04 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 5.83 kips Calculated axial load
Vr 9.33 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 1.46 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.02 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 9.33 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 1.46 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 2.01 kips/in 6.68 kips/in 0.30 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 9.33 kips Shear Load
P 5.83 kips Axial Load
M 1.46 kips-ft Moment
eeff 1.87 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 2.01 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 11.00 kips 62.24 kips 0.18 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 4.42 in Unbraced length
r 0.11 in Radius of gyration
KL/r 48.95 Plate slenderness
Fcr 31.73 ksi Flexural buckling stress (E3-2)
Ag 2.18 in

2 Gross area of plate (Whitmore section)

Pn 62.24 kips Gusset plate compressive strength

Gusset Weld Strength 11.00 kips 32.52 kips 0.34 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 7.79 in Weld length

Rn 32.52 kips Weld strength

Brace Weld Strength 11.00 kips 50.11 kips 0.22 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.17 kips-ft 0.36 kips-ft 0.48 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 11.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.17 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength

Knife Plate Interaction 0.76 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 11.00 kips User input brace axial load

Pc 33.46 kips Available buckling strength of knife plate

Mu 0.17 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 5.83 kips 21.52 kips 0.27 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 1.46 kips-ft 8.21 kips-ft 0.18 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 1.46 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

Knife Plate Buckling 11.00 kips 33.46 kips 0.33 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 3.95 in Unbraced length
r 0.11 in Radius of gyration
KL/r 76.60 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 48.78 ksi Elastic buckling stress (E3-4)
Fcr 26.43 ksi Critical stress (E3-2)

Rn 33.46 kips Compressive strength

BR-11 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-11 Bottom Detail: Components 
Report

Knee Brace Connection

Gusset P0.38x5.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Width
t 0.38 in Thickness

Clip
H_clip 3.18 in Horiz. Clip
V_clip 1.99 in Vert. Clip

Knife Plate P0.38x3.75x6.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width



t 0.38 in Thickness

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-11 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-11 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-11 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x8.00x8.62 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 11.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.30 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.07 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.09 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.68 PASS



LRFDBR-11 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x8.00x8.62 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -3.63 kips Calculated Shear Load
Total Axial Load 6.85 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 3.63 kips 84.18 kips 0.04 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 3.63 kips 72.90 kips 0.05 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 3.63 kips 64.42 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 3.63 kips 62.40 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 6.85 kips 344.25 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 6.85 kips 109.35 kips 0.06 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 3.63 kips 116.94 kips 0.03 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.04 in
2 Gross area subject to shear

Anv 3.54 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 116.94 kips Block shear strength

Plate Block Shear at Beam 3.63 kips 58.82 kips 0.06 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear

Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.30 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 58.82 kips Block shear strength

Compression Buckling of the Plate 6.85 kips 105.71 kips 0.06 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 105.71 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.85 kips Calculated axial load
Vr -3.63 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr -0.49 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.85 kips Calculated axial load
Vr -3.63 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr -0.49 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.15 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 6.85 kips Calculated axial load
V 3.63 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 117.45 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 48.91 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.15 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 7.75 kips 53.68 kips 0.14 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -3.63 kips Applied shear force
P 6.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.75 kips Resultant shear force

27.96 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 3.70 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.71 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.71 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 7.75 kips 53.68 kips 0.14 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -3.63 kips Applied shear force
P 6.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.75 kips Resultant shear force



27.96 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 1.25 in Horizontal edge spacing
Lc_boltA 1.01 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.01 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 7.75 kips 43.28 kips 0.18 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -3.63 kips Applied shear force
P 6.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.75 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.81 Eccentricity coefficient

Rn 43.28 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.81
Elastic method (AISC 14

th
p.7-6)

C 0.81 Coefficient (2.4188 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.60 in Vertical eccentricity
Ang 27.96 Angle of force in degrees, relative X axis

Weld at Column 7.75 kips 88.18 kips 0.09 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 6.85 kips 22.89 kips 0.30 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 22.89 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 10.05 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 10.05 kips-ft Flexural plastification

LRFDBR-11 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x8.00x8.62 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.98 kips Calculated Shear Load
Axial Load 5.63 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.62 in Min weld segment length



Plate Shear Yield 3.98 kips 69.84 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.23 in

2 Gross area subject to shear

Rn 69.84 kips Shear yield strength

Plate Shear Rupture 3.98 kips 84.39 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.23 in

2 Net area subject to shear

Rn 84.39 kips Shear rupture strength

Plate Axial Yield 5.63 kips 104.76 kips 0.05 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.23 in

2 Gross area subject to tension

Rn 104.76 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 5.63 kips Calculated axial load
Vr 3.98 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.23 in

2 Gross area of the plate

Zpl 6.97 in
3 Plastic modulus of the shear plate

Pc 104.76 kips Available tensile strength (see check 'Axial 
Yield')

Vc 69.84 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 18.82 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.98 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.23 in

2 Net area of the plate

Znet 6.97 in
3 Plastic modulus of net section

Vc 84.39 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 25.27 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 3.98 kips 57.61 kips 0.07 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 8.62 in Weld length
Rn 57.61 kips Weld strength

Beam Web Yielding 5.63 kips 138.26 kips 0.04 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 8.62 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 138.26 kips Beam web local yielding

LRFDBR-11 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x8.00x8.62 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.69 kips Calculated Shear Load
Axial Load 1.85 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Plate Shear Yield 3.69 kips 64.80 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 3.69 kips 78.30 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 1.85 kips 97.20 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.85 kips Calculated axial load
Vr 3.69 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.69 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 3.69 kips 53.45 kips 0.07 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 53.45 kips Weld strength

HSS Transverse Plastification 1.85 kips 21.52 kips 0.09 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 8.21 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

LRFDBR-11 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x8.00x8.62 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 11.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.45 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 11.00 kips 94.03 kips 0.12 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 4.81 in Unbraced length
r 0.11 in Radius of gyration
KL/r 22.20 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.90 in

2 Gross area of plate (Whitmore section)

Pn 94.03 kips Gusset plate compressive strength

Knife Plate Buckling 11.00 kips 43.90 kips 0.25 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.88 in Unbraced length
r 0.11 in Radius of gyration
KL/r 26.61 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 404.30 ksi Elastic buckling stress (E3-4)
Fcr 34.68 ksi Critical stress (E3-2)

Rn 43.90 kips Compressive strength

Knife Plate Flexure 0.17 kips-ft 0.36 kips-ft 0.48 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 11.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.17 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength



Knife Plate Interaction 0.68 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 11.00 kips User input brace axial load

Pc 43.90 kips Available buckling strength of knife plate

Mu 0.17 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 11.00 kips 44.51 kips 0.25 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 10.66 in Weld length

Rn 44.51 kips Weld strength

Brace Weld Strength 11.00 kips 50.11 kips 0.22 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-11 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing



Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-11 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.75x7.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness

Bottom Gusset P0.38x8.00x8.62
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material



Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 8.00 in Width
t 0.38 in Thickness

Clip
H_clip 4.00 in Horiz. Clip
V_clip 2.50 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-12 Bottom Detail PASS(UC-0.5)
BR-12 Top Detail PASS(UC-0.8)

BR-12 Bottom Detail: 3D View
Knee Brace Connection



BR-12 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-12 Bottom Detail: LRFD Results 
Report

Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x6.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.63x3.75x7.46 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 13.00 kips Brace Axial (compression)
Shear Load 8.36 kips Calculated Shear Load
Axial Load 9.96 kips Calculated Axial Load (compression)
Moment Load 2.90 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)



Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.73 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 8.36 kips 64.80 kips 0.13 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 8.36 kips 78.30 kips 0.11 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 9.96 kips 97.20 kips 0.10 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.10 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 9.96 kips Calculated axial load
Vr 8.36 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 2.90 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.10 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.03 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 8.36 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 2.90 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 3.43 kips/in 6.68 kips/in 0.51 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 8.36 kips Shear Load
P 9.96 kips Axial Load
M 2.90 kips-ft Moment
eeff 4.17 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 3.43 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 13.00 kips 77.33 kips 0.17 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.53 in Unbraced length
r 0.11 in Radius of gyration
KL/r 39.15 Plate slenderness
Fcr 33.21 ksi Flexural buckling stress (E3-2)
Ag 2.59 in

2 Gross area of plate (Whitmore section)

Pn 77.33 kips Gusset plate compressive strength

Gusset Weld Strength 13.00 kips 38.44 kips 0.34 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 9.21 in Weld length

Rn 38.44 kips Weld strength

Brace Weld Strength 13.00 kips 50.11 kips 0.26 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.27 kips-ft 0.99 kips-ft 0.27 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 13.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.63 in Thickness of knife plate
e 0.50 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.37 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.27 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.99 kips-ft Available flexural strength

Knife Plate Interaction 0.46 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 13.00 kips User input brace axial load

Pc 60.24 kips Available buckling strength of knife plate

Mu 0.27 kips-ft Required moment demand on knife plate

Mp 0.99 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 9.96 kips 21.52 kips 0.46 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 2.90 kips-ft 8.21 kips-ft 0.35 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 2.90 kips-ft Required flexural plastification

Mn 8.21 kips-ft Flexural plastification

Knife Plate Buckling 13.00 kips 60.24 kips 0.22 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 5.70 in Unbraced length
r 0.18 in Radius of gyration
KL/r 66.33 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.34 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 65.06 ksi Elastic buckling stress (E3-4)
Fcr 28.56 ksi Critical stress (E3-2)

Rn 60.24 kips Compressive strength

BR-12 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-12 Bottom Detail: Components 
Report

Knee Brace Connection

Gusset P0.38x6.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.52 in Horiz. Clip
V_clip 3.00 in Vert. Clip

Knife Plate P0.63x3.75x7.46
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width



t 0.63 in Thickness

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-12 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-12 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-12 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment
Bottom Brace Axial 13.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.43 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.09 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.14 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.81 PASS



LRFDBR-12 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -3.07 kips Calculated Shear Load
Total Axial Load 7.49 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 5.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 5.00 in Max weld segment length

Beam Shear Yield 3.07 kips 56.17 kips 0.05 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 1.87 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 56.17 kips Shear yield strength

Plate Shear Yield 3.07 kips 40.50 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 1.88 in

2 Gross area subject to shear

Rn 40.50 kips Shear yield strength

Beam Shear Rupture 3.07 kips 42.99 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 1.47 in

2 Net area subject to shear

Rn 42.99 kips Shear rupture strength

Plate Shear Rupture at Beam 3.07 kips 31.81 kips 0.10 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 1.22 in

2 Net area subject to shear

Rn 31.81 kips Shear rupture strength

Beam Axial Yield 7.49 kips 236.70 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 5.26 in

2 Gross area subject to tension

Rn 236.70 kips Tensile yield strength

Plate Axial Yield 7.49 kips 60.75 kips 0.12 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area subject to tension

Rn 60.75 kips Tensile yield strength

Beam Block Shear 3.07 kips 95.23 kips 0.03 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.08 in
2 Gross area subject to shear

Anv 2.78 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 95.23 kips Block shear strength

Plate Block Shear at Beam 3.07 kips 45.71 kips 0.07 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 1.50 in
2 Gross area subject to shear

Anv 1.01 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 45.71 kips Block shear strength

Compression Buckling of the Plate 7.49 kips 58.73 kips 0.13 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 58.73 kips Compressive strength

Plate Flexural Yield 0.06 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 7.49 kips Calculated axial load
Vr -3.07 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 1.88 in

2 Gross area of the plate

Zpl 2.34 in
3 Plastic modulus of the shear plate

Pc 60.75 kips Available tensile strength (see check 'Axial 
Yield')

Vc 40.50 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.07 in Vertical eccentricity
Mr -0.66 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 6.33 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.06 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.03 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 7.49 kips Calculated axial load
Vr -3.07 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 1.22 in

2 Net area of the plate

Znet 1.36 in
3 Plastic modulus of net section

Vc 31.81 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.07 in Vertical eccentricity
Mr -0.66 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 4.93 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.40 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 7.49 kips Calculated axial load
V 3.07 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 1.88 in

2 Gross area of the plate

0.28 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 0.96 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 65.25 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 12.50 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.40 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 8.09 kips 35.78 kips 0.23 PASS
Rn = 1*Rn_boltA + 1*Rn_boltB = 0.75 (J3-6b)
V -3.07 kips Applied shear force
P 7.49 kips Applied axial force

R=(V
2

+ P
2
)
0.5 8.09 kips Resultant shear force

22.27 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 2.64 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.57 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.57 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 35.78 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 8.09 kips 35.78 kips 0.23 PASS
Rn = 1*Rn_boltA + 1*Rn_boltB = 0.75 (J3-6b)
V -3.07 kips Applied shear force
P 7.49 kips Applied axial force

R=(V
2

+ P
2
)
0.5 8.09 kips Resultant shear force



22.27 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.48 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.48 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 35.78 kips Total bolt bearing strength

Bolt Shear at Beam 8.09 kips 34.41 kips 0.24 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -3.07 kips Applied shear force
P 7.49 kips Applied axial force

R=(V
2

+ P
2
)
0.5 8.09 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 2 Number of bolts
C 0.96 Eccentricity coefficient

Rn 34.41 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.96
Elastic method (AISC 14

th
p.7-6)

C 0.96 Coefficient (1.9229 / 2)
Nrows 1 Number of rows of bolts
Ncols 2 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.07 in Vertical eccentricity
Ang 22.27 Angle of force in degrees, relative X axis

Weld at Column 8.09 kips 48.99 kips 0.17 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 5.00 in Weld length

Rn 48.99 kips Weld strength

HSS Transverse Plastification 7.49 kips 17.38 kips 0.43 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 5.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 17.38 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 4.44 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 5.00 in Depth of plate

1.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 4.44 kips-ft Flexural plastification

LRFDBR-12 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 7.47 kips Calculated Shear Load
Axial Load 5.07 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.33 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 12.00 in Min weld segment length



Plate Shear Yield 7.47 kips 97.20 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.50 in

2 Gross area subject to shear

Rn 97.20 kips Shear yield strength

Plate Shear Rupture 7.47 kips 117.45 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.50 in

2 Net area subject to shear

Rn 117.45 kips Shear rupture strength

Plate Axial Yield 5.07 kips 145.80 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area subject to tension

Rn 145.80 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 5.07 kips Calculated axial load
Vr 7.47 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area of the plate

Zpl 13.50 in
3 Plastic modulus of the shear plate

Pc 145.80 kips Available tensile strength (see check 'Axial 
Yield')

Vc 97.20 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 36.45 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 7.47 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.50 in

2 Net area of the plate

Znet 13.50 in
3 Plastic modulus of net section

Vc 117.45 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 48.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 7.47 kips 80.18 kips 0.09 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 12.00 in Weld length
Rn 80.18 kips Weld strength

Beam Web Yielding 5.07 kips 174.22 kips 0.03 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.63 in Distance from outer face of the flange to the web 

toe of the fillet
N 12.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 174.22 kips Beam web local yielding

LRFDBR-12 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.29 kips Calculated Shear Load
Axial Load 2.49 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 5.29 in Min weld segment length

Plate Shear Yield 3.29 kips 42.81 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 1.98 in

2 Gross area subject to shear

Rn 42.81 kips Shear yield strength

Plate Shear Rupture 3.29 kips 51.73 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 1.98 in

2 Net area subject to shear

Rn 51.73 kips Shear rupture strength

Plate Axial Yield 2.49 kips 64.22 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.98 in

2 Gross area subject to tension

Rn 64.22 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.49 kips Calculated axial load
Vr 3.29 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 1.98 in

2 Gross area of the plate

Zpl 2.62 in
3 Plastic modulus of the shear plate

Pc 64.22 kips Available tensile strength (see check 'Axial 
Yield')

Vc 42.81 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 7.07 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.29 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 1.98 in

2 Net area of the plate

Znet 2.62 in
3 Plastic modulus of net section

Vc 51.73 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 9.49 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 3.29 kips 35.32 kips 0.09 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 5.29 in Weld length

Rn 35.32 kips Weld strength

HSS Transverse Plastification 2.49 kips 17.78 kips 0.14 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 5.29 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 17.78 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 4.65 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 5.29 in Depth of plate

1.32 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 4.65 kips-ft Flexural plastification

LRFDBR-12 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W8x18 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x5.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x6.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x5.29x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 13.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.42 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 13.00 kips 65.49 kips 0.20 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 4.57 in Unbraced length
r 0.11 in Radius of gyration
KL/r 21.10 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.02 in

2 Gross area of plate (Whitmore section)

Pn 65.49 kips Gusset plate compressive strength

Knife Plate Buckling 13.00 kips 43.52 kips 0.30 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 3.19 in Unbraced length
r 0.11 in Radius of gyration
KL/r 29.50 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 328.80 ksi Elastic buckling stress (E3-4)
Fcr 34.39 ksi Critical stress (E3-2)

Rn 43.52 kips Compressive strength

Knife Plate Flexure 0.20 kips-ft 0.36 kips-ft 0.57 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 13.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.20 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength



Knife Plate Interaction 0.81 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 13.00 kips User input brace axial load

Pc 43.52 kips Available buckling strength of knife plate

Mu 0.20 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 13.00 kips 27.52 kips 0.47 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 6.59 in Weld length

Rn 27.52 kips Weld strength

Brace Weld Strength 13.00 kips 50.11 kips 0.26 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-12 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W8x18
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 5.25 in Flange width
d 8.14 in Overall depth
tw 0.23 in Web thickness
tf 0.33 in Flange thickness
a 5.26 in

2 Area

kdes 0.63 in Kdes
kdet 0.81 in Kdet
k1 0.56 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 2 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing



Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-12 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x5.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 2 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.75x6.50
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness

Bottom Gusset P0.38x5.29x12.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material



Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.29 in Width
t 0.38 in Thickness

Clip
H_clip 4.02 in Horiz. Clip
V_clip 4.79 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1

02/08/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
BR-14 Bottom Detail PASS(UC-0.5)
BR-14 Top Detail PASS(UC-0.3)

BR-14 Bottom Detail: 3D View
Knee Brace Connection



BR-14 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDBR-14 Bottom Detail: LRFD Results 
Report

Knee Brace Connection

Material Properties:
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace HSS3x3x4 A500 
Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Gusset P0.38x5.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Knife Plate P0.38x3.75x6.71 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 6.00 kips Brace Axial (compression)
Shear Load 4.32 kips Calculated Shear Load
Axial Load 4.17 kips Calculated Axial Load (compression)
Moment Load 1.22 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 7.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 10.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.75 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.50 in Vertical brace workpoint offset
dgusset 8.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 8.00 in Min weld segment length

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)



Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.76 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Plate Shear Yield 4.32 kips 64.80 kips 0.07 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Plate Shear Rupture 4.32 kips 78.30 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.00 in

2 Net area subject to shear

Rn 78.30 kips Shear rupture strength

Plate Axial Yield 4.17 kips 97.20 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.17 kips Calculated axial load
Vr 4.32 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

Mr 1.22 kips-ft Calculated moment
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 4.32 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.00 in

2 Net area of the plate

Znet 6.00 in
3 Plastic modulus of net section

Vc 78.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 1.22 kips-ft Calculated moment
Mc 21.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 1.47 kips/in 6.68 kips/in 0.22 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 4.32 kips Shear Load
P 4.17 kips Axial Load
M 1.22 kips-ft Moment
eeff 3.38 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 1.47 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 6.00 kips 64.85 kips 0.09 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 38.80 Plate slenderness
Fcr 33.26 ksi Flexural buckling stress (E3-2)
Ag 2.17 in

2 Gross area of plate (Whitmore section)

Pn 64.85 kips Gusset plate compressive strength

Gusset Weld Strength 6.00 kips 30.33 kips 0.20 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 7.26 in Weld length

Rn 30.33 kips Weld strength

Brace Weld Strength 6.00 kips 50.11 kips 0.12 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 



8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

Knife Plate Flexure 0.09 kips-ft 0.36 kips-ft 0.26 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 6.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.09 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength

Knife Plate Interaction 0.48 PASS
Pu/ Pc + 8/9*(Mu/ Mp) <= 1.0 (H1-1a)

Pu 6.00 kips User input brace axial load

Pc 24.51 kips Available buckling strength of knife plate

Mu 0.09 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

HSS Transverse Plastification 4.17 kips 75.78 kips 0.06 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 75.78 kips Transverse plastification

HSS Flexural Plastification 1.22 kips-ft 28.94 kips-ft 0.04 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 5.00 in Column width

0.15 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
Hb 8.00 in Depth of plate

1.60 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 1.22 kips-ft Required flexural plastification

Mn 28.94 kips-ft Flexural plastification

Knife Plate Buckling 6.00 kips 24.51 kips 0.24 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 2.10 Effective length factor
L 5.59 in Unbraced length
r 0.11 in Radius of gyration
KL/r 108.53 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression



E 29000.00 ksi Modulus of elasticity
Fe 24.30 ksi Elastic buckling stress (E3-4)
Fcr 19.36 ksi Critical stress (E3-2)

Rn 24.51 kips Compressive strength

BR-14 Bottom Detail: Members Report
Knee Brace Connection

Column HSS5x5x8
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Depth
b 5.00 in Width
a 7.88 in

2 Area

tdes 0.47 in Wall Thickness

Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-14 Bottom Detail: Components 
Report

Knee Brace Connection

Gusset P0.38x5.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Width
t 0.38 in Thickness

Clip
H_clip 3.11 in Horiz. Clip
V_clip 3.00 in Vert. Clip

Knife Plate P0.38x3.75x6.71
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width



t 0.38 in Thickness

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

BR-14 Top Detail: 3D View
Vertical Brace Diagonal Connection

BR-14 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDBR-14 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.44x14.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 17.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment
Bottom Brace Axial 6.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.28 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.03 PASS

Bottom Gusset/Column connection HSS Transverse Plastification 0.05 PASS

Bottom Gusset/Brace connection Knife Plate Interaction 0.33 PASS



LRFDBR-14 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.44x14.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -0.82 kips Calculated Shear Load
Total Axial Load 5.93 kips Calculated Axial Load (compression)
Column Force 17.00 kips User Input Column Force
Column Moment 5.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed



t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 0.82 kips 84.18 kips 0.01 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 0.82 kips 64.80 kips 0.01 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 0.82 kips 64.42 kips 0.01 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 0.82 kips 52.61 kips 0.02 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 5.93 kips 344.25 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 5.93 kips 97.20 kips 0.06 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 0.82 kips 116.94 kips 0.01 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.04 in
2 Gross area subject to shear

Anv 3.54 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 116.94 kips Block shear strength

Plate Block Shear at Beam 0.82 kips 63.94 kips 0.01 PASS



Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear

Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 63.94 kips Block shear strength

Compression Buckling of the Plate 5.93 kips 93.96 kips 0.06 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 2.75 in Unbraced length
r 0.11 in Radius of gyration
KL/r 25.37 Plate slenderness check from J4-6
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 444.52 ksi Elastic buckling stress (E3-4)
Fcr 34.80 ksi Critical stress (E3-2)

Rn 93.96 kips Compressive strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 5.93 kips Calculated axial load
Vr -0.82 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr 0.11 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 5.93 kips Calculated axial load
Vr -0.82 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.75 in Horizontal eccentricity
ey 0.60 in Vertical eccentricity
Mr 0.11 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.09 PASS



P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14
th

Edition)
P 5.93 kips Calculated axial load
V 0.82 kips Calculated shear load
L 2.75 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 25.37 Slenderness ratio
Fe 444.52 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 34.80 ksi Compression stress, per eqn E3-2, Fcr = (0.658 

^ (Fy / Fe)) * Fy
Ag 3.00 in

2 Gross area of the plate

0.35 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.75 in Design eccentricity
Pn 104.40 kips Compressive capacity, per eqn E4-1, Pn = 

Fcr_Comp * Ag
Vn 32.83 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.09 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 5.98 kips 53.68 kips 0.11 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.82 kips Applied shear force
P 5.93 kips Applied axial force

R=(V
2

+ P
2
)
0.5 5.98 kips Resultant shear force

7.92 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 3.70 in Vertical edge spacing
eh 2.75 in Horizontal edge spacing
Lc_boltA 2.37 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.37 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 5.98 kips 53.68 kips 0.11 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.82 kips Applied shear force
P 5.93 kips Applied axial force

R=(V
2

+ P
2
)
0.5 5.98 kips Resultant shear force



7.92 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 1.36 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.36 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 5.98 kips 41.45 kips 0.14 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -0.82 kips Applied shear force
P 5.93 kips Applied axial force

R=(V
2

+ P
2
)
0.5 5.98 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.77 Eccentricity coefficient

Rn 41.45 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.77
Elastic method (AISC 14

th
p.7-6)

C 0.77 Coefficient (2.3167 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.60 in Vertical eccentricity
Ang 7.92 Angle of force in degrees, relative X axis

Weld at Column 5.98 kips 78.38 kips 0.08 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 5.93 kips 21.52 kips 0.28 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 8.45 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 8.45 kips-ft Flexural plastification

LRFDBR-14 Top Detail: Bot Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.44x14.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.24 kips Calculated Shear Load
Axial Load 2.82 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 14.00 in Min weld segment length



Plate Shear Yield 3.24 kips 113.40 kips 0.03 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 5.25 in

2 Gross area subject to shear

Rn 113.40 kips Shear yield strength

Plate Shear Rupture 3.24 kips 137.02 kips 0.02 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 5.25 in

2 Net area subject to shear

Rn 137.02 kips Shear rupture strength

Plate Axial Yield 2.82 kips 170.10 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 5.25 in

2 Gross area subject to tension

Rn 170.10 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.82 kips Calculated axial load
Vr 3.24 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 5.25 in

2 Gross area of the plate

Zpl 18.38 in
3 Plastic modulus of the shear plate

Pc 170.10 kips Available tensile strength (see check 'Axial 
Yield')

Vc 113.40 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 49.61 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.24 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 5.25 in

2 Net area of the plate

Znet 18.38 in
3 Plastic modulus of net section

Vc 137.02 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 66.61 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 3.24 kips 93.54 kips 0.03 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch



L 14.00 in Weld length
Rn 93.54 kips Weld strength

Beam Web Yielding 2.82 kips 200.10 kips 0.01 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 14.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 200.10 kips Beam web local yielding

LRFDBR-14 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.44x14.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 1.49 kips Calculated Shear Load
Axial Load 0.93 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 6.44 in Min weld segment length

Plate Shear Yield 1.49 kips 52.16 kips 0.03 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.41 in

2 Gross area subject to shear

Rn 52.16 kips Shear yield strength

Plate Shear Rupture 1.49 kips 63.03 kips 0.02 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.41 in

2 Net area subject to shear

Rn 63.03 kips Shear rupture strength

Plate Axial Yield 0.93 kips 78.24 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.41 in

2 Gross area subject to tension

Rn 78.24 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 0.93 kips Calculated axial load
Vr 1.49 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.41 in

2 Gross area of the plate

Zpl 3.89 in
3 Plastic modulus of the shear plate

Pc 78.24 kips Available tensile strength (see check 'Axial 
Yield')

Vc 52.16 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 10.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 1.49 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.41 in

2 Net area of the plate

Znet 3.89 in
3 Plastic modulus of net section

Vc 63.03 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 14.09 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 1.49 kips 43.03 kips 0.03 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)



C1 1.00 Electrode strength coefficient (AISC 14
th

table 
8-3)

1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 6.44 in Weld length

Rn 43.03 kips Weld strength

HSS Transverse Plastification 0.93 kips 19.37 kips 0.05 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 6.44 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 19.37 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 6.04 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 6.44 in Depth of plate

1.61 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 6.04 kips-ft Flexural plastification

LRFDBR-14 Top Detail: Bot Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace HSS3x3x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Knife Plate P0.38x3.75x7.30 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x6.44x14.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 6.00 kips Brace Axial (compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Gusset Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.25 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.75 in Max weld segment length

Brace Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 3.00 in Max weld segment length

Gusset Plate Compression (Whitmore) 6.00 kips 91.09 kips 0.07 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 3.90 in Unbraced length
r 0.11 in Radius of gyration
KL/r 17.99 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.81 in

2 Gross area of plate (Whitmore section)

Pn 91.09 kips Gusset plate compressive strength

Knife Plate Buckling 6.00 kips 43.42 kips 0.14 PASS
Rn = Fcr * Ag = 0.9 (E3-1)
K 1.00 Effective length factor
L 3.27 in Unbraced length
r 0.11 in Radius of gyration
KL/r 30.24 Plate slenderness, check from (J4-6)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.41 in

2 Gross area subject to compression

E 29000.00 ksi Modulus of elasticity
Fe 312.92 ksi Elastic buckling stress (E3-4)
Fcr 34.31 ksi Critical stress (E3-2)

Rn 43.42 kips Compressive strength

Knife Plate Flexure 0.09 kips-ft 0.36 kips-ft 0.26 PASS
Mn = Fy * Z = 0.9 (F2-1)
Ru 6.00 kips User Input Brace Axial Load
tgusset 0.38 in Thickness of gusset plate
tplate 0.38 in Thickness of knife plate
e 0.38 in Eccentricity, e = (tplate + tgusset) /2
Wp 3.75 in Width of knife plate
Fy 36.00 ksi Minimum yield stress of material
Z 0.13 in

3
Plastic section modulus, Z = Wp* (tplate)

2
/4

Mu 0.09 kips-ft Required moment demand on knife plate, 
Mu=Ru * e / 2

Mn 0.36 kips-ft Available flexural strength



Knife Plate Interaction 0.33 PASS
0.5*Pu/ Pc + Mu/ Mp <= 1.0 (H1-1b)

Pu 6.00 kips User input brace axial load

Pc 43.42 kips Available buckling strength of knife plate

Mu 0.09 kips-ft Required moment demand on knife plate

Mp 0.36 kips-ft Available flexural strength of knife plate

Gusset Weld Strength 6.00 kips 42.77 kips 0.14 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 10.24 in Weld length

Rn 42.77 kips Weld strength

Brace Weld Strength 6.00 kips 50.11 kips 0.12 PASS
Rn = 4 * C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 3.00 in Weld length

Rn 50.11 kips Weld strength

BR-14 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing



Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Bottom Brace HSS3x3x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Depth
b 3.00 in Width
a 2.44 in

2 Area

tdes 0.23 in Wall Thickness

BR-14 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.50x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Knife Plate P0.38x3.75x7.30
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.75 in Width
t 0.38 in Thickness

Bottom Gusset P0.38x6.44x14.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material



Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 6.44 in Width
t 0.38 in Thickness

Clip
H_clip 5.70 in Horiz. Clip
V_clip 5.50 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Gusset Plate Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Knife Plate Brace Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1
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Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-1 Bottom Detail FAIL(UC-1.0)
X-1 Top Detail FAIL(UC-0.8)

X-1 Bottom Detail: 3D View
Vertical Brace Diagonal Connection

Per AISC K13, the minimum plate thickness must be
less than 0.38 in. We need a 0.5 in gusset plate for
buckling of the whitemore section. This limit (AISC
K13) is to negate the requirement of plastification of
the HSS wall. By inspection, this failure mechanism is
not applicable to this situation.

Furthermore, by review of punching shear and
stresses on the HSS wall (Tf / Cf = 25.0 kip), base
connection governs for brace X1:

Area of Gusset PL at face of HSS
A = (0.5 in)*(23.91 in) = 11.9 in2

Stress acting on face of HSS
FF = (25.0 kip) / (11.9 in2) = 2.10 ksi

Shear strength of HSS
FR = (0.90)*(0.6)*(36 ksi) = 19.44 ksi > FF   OK   [U ~ 10%]

The overall stress on the HSS wall is approx. 10% of
the capacity and is deemed more than acceptable. It
should also be noted that the full brace force is used
in the above which is a conservative check.



X-1 Bottom Detail: 2D Views
Vertical Brace Diagonal Connection

Side view

Front view

Top view



LRFDX-1 Bottom Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.25x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.50x23.91x3.90 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 22.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 30.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Top Brace Axial 25.00 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Plate Flexural Buckling 0.98 PASS

Top Gusset/Beam connection Plate Axial Yield 0.12 PASS

Top Gusset/Column connection HSS Punching Shear FAIL

Top Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.81 PASS

LRFD



X-1 Bottom Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W10x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.25x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.50x23.91x3.90 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 29.33 kips Calculated Shear Load
Total Axial Load 7.85 kips Calculated Axial Load (compression)
Column Force 30.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.26 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4



tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 29.33 kips 80.34 kips 0.37 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.68 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 80.34 kips Shear yield strength

Plate Shear Yield 29.33 kips 64.80 kips 0.45 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 29.33 kips 58.37 kips 0.50 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.00 in

2 Net area subject to shear

Rn 58.37 kips Shear rupture strength

Plate Shear Rupture at Beam 29.33 kips 52.61 kips 0.56 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 7.85 kips 342.45 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.61 in

2 Gross area subject to tension

Rn 342.45 kips Tensile yield strength

Plate Axial Yield 7.85 kips 97.20 kips 0.08 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 29.33 kips 125.37 kips 0.23 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 4.41 in
2 Gross area subject to shear

Anv 3.84 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.54 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 125.37 kips Block shear strength

Plate Block Shear at Beam 29.33 kips 63.94 kips 0.46 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear



Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.49 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 63.94 kips Block shear strength

Compression Buckling of the Plate 7.85 kips 97.20 kips 0.08 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 2.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 23.07 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.00 in

2 Gross area subject to compression

Rn 97.20 kips Compressive strength

Plate Flexural Yield 0.40 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 7.85 kips Calculated axial load
Vr 29.33 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.50 in Horizontal eccentricity
ey -0.35 in Vertical eccentricity
Mr 5.88 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.40 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.48 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 7.85 kips Calculated axial load
Vr 29.33 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.50 in Horizontal eccentricity
ey -0.35 in Vertical eccentricity
Mr 5.88 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.48 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.98 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 7.85 kips Calculated axial load
V 29.33 kips Calculated shear load
L 2.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 23.07 Slenderness ratio



Fe 537.87 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.01 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.00 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.50 in Design eccentricity
Pn 108.00 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 36.11 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.98 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 30.37 kips 53.68 kips 0.57 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 29.33 kips Applied shear force
P 7.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 30.37 kips Resultant shear force

75.02 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.80 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 1.46 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.28 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 30.37 kips 51.17 kips 0.59 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 29.33 kips Applied shear force
P 7.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 30.37 kips Resultant shear force

75.02 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.75 in Horizontal edge spacing
Lc_boltA 0.63 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.28 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 20.52 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 51.17 kips Total bolt bearing strength

Bolt Shear at Beam 30.37 kips 53.01 kips 0.57 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 29.33 kips Applied shear force
P 7.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 30.37 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.99 Eccentricity coefficient

Rn 53.01 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.99
Elastic method (AISC 14

th
p.7-6)

C 0.99 Coefficient (2.9626 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.35 in Vertical eccentricity
Ang 75.02 Angle of force in degrees, relative X axis

Weld at Column 30.37 kips 78.38 kips 0.39 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 7.85 kips 21.52 kips 0.36 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 21.52 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 8.45 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 8.45 kips-ft Flexural plastification

LRFDX-1 Bottom Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.25x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.50x23.91x3.90 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.78 kips Calculated Shear Load
Axial Load 7.33 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.44 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 3.90 in Min weld segment length

Plate Shear Yield 2.78 kips 42.10 kips 0.07 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 1.95 in

2 Gross area subject to shear

Rn 42.10 kips Shear yield strength

Plate Shear Rupture 2.78 kips 50.87 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material



Anv 1.95 in
2 Net area subject to shear

Rn 50.87 kips Shear rupture strength

Plate Axial Yield 7.33 kips 63.15 kips 0.12 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 1.95 in

2 Gross area subject to tension

Rn 63.15 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 7.33 kips Calculated axial load
Vr 2.78 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 1.95 in

2 Gross area of the plate

Zpl 1.90 in
3 Plastic modulus of the shear plate

Pc 63.15 kips Available tensile strength (see check 'Axial 
Yield')

Vc 42.10 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 5.13 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.78 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 1.95 in

2 Net area of the plate

Znet 1.90 in
3 Plastic modulus of net section

Vc 50.87 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 6.89 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 2.78 kips 26.05 kips 0.11 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 3.90 in Weld length

Rn 26.05 kips Weld strength

Beam Web Yielding 7.33 kips 98.78 kips 0.07 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.74 in Distance from outer face of the flange to the web 

toe of the fillet
N 3.90 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam



tw 0.26 in Beam web thickness

Rn 98.78 kips Beam web local yielding

LRFDX-1 Bottom Detail: Top Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.25x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.50x23.91x3.90 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 17.03 kips Calculated Shear Load
Axial Load 2.85 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.50 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 23.91 in Min weld segment length

Plate Shear Yield 17.03 kips 258.23 kips 0.07 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 11.96 in

2 Gross area subject to shear



Rn 258.23 kips Shear yield strength

Plate Shear Rupture 17.03 kips 312.03 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 11.96 in

2 Net area subject to shear

Rn 312.03 kips Shear rupture strength

Plate Axial Yield 2.85 kips 387.35 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 11.96 in

2 Gross area subject to tension

Rn 387.35 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.85 kips Calculated axial load
Vr 17.03 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 11.96 in

2 Gross area of the plate

Zpl 71.46 in
3 Plastic modulus of the shear plate

Pc 387.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 258.23 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 192.95 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 17.03 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 11.96 in

2 Net area of the plate

Znet 71.46 in
3 Plastic modulus of net section

Vc 312.03 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 259.05 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 17.03 kips 159.76 kips 0.11 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 23.91 in Weld length

Rn 159.76 kips Weld strength

HSS Transverse Plastification 2.85 kips 44.80 kips 0.06 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.50 in Plate thickness
lb 23.91 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 44.80 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 49.75 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 23.91 in Depth of plate

5.98 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 49.75 kips-ft Flexural plastification

LRFDX-1 Bottom Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.25x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.50x23.91x3.90 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 25.00 kips Brace Axial (compression)
Brace Moment 1.75 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D



D 0.19 in Weld size
Lmax 9.47 in Max weld segment length

Gusset Plate Compression (Whitmore) 25.00 kips 30.86 kips 0.81 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 8.78 in Unbraced length
r 0.14 in Radius of gyration
KL/r 30.40 Plate slenderness
Fcr 34.29 ksi Flexural buckling stress (E3-2)
Ag 1.00 in

2 Gross area of plate (Whitmore section)

Pn 30.86 kips Gusset plate compressive strength

Brace Weld Strength 25.00 kips 65.54 kips 0.38 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 15.70 in Weld length

Rn 65.54 kips Weld strength

X-1 Bottom Detail: Members Report
Vertical Brace Diagonal Connection

Beam W10x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 5.77 in Flange width
d 10.30 in Overall depth
tw 0.26 in Web thickness
tf 0.44 in Flange thickness
a 7.61 in

2 Area

kdes 0.74 in Kdes
kdet 1.06 in Kdet
k1 0.69 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties



d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Top Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-1 Bottom Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.25x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.25 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Top Gusset P0.50x23.91x3.90
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 23.91 in Width
t 0.50 in Thickness

Clip
H_clip 3.25 in Horiz. Clip
V_clip 0.75 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

X-1 Top Detail: 3D View
Vertical Brace Diagonal Connection

X-1 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDX-1 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.50x24.00x4.36 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 7.50 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 7.50 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 25.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.34 PASS

Bottom Gusset/Beam connection Plate Axial Yield 0.12 PASS

Bottom Gusset/Column connection HSS Punching Shear FAIL

Bottom Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.83 PASS

LRFD



X-1 Top Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.50x24.00x4.36 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -0.71 kips Calculated Shear Load
Total Axial Load 7.69 kips Calculated Axial Load (compression)
Column Force 7.50 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4



tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 0.71 kips 84.18 kips 0.01 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 0.71 kips 72.90 kips 0.01 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 0.71 kips 64.42 kips 0.01 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 0.71 kips 62.40 kips 0.01 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 7.69 kips 344.25 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 7.69 kips 109.35 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 0.71 kips 79.89 kips 0.01 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.02 in
2 Gross area subject to shear

Anv 2.52 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.24 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 79.89 kips Block shear strength

Plate Block Shear at Beam 0.71 kips 79.21 kips 0.01 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear



Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.77 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 79.21 kips Block shear strength

Compression Buckling of the Plate 7.69 kips 109.35 kips 0.07 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 1.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 13.84 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.38 in

2 Gross area subject to compression

Rn 109.35 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 7.69 kips Calculated axial load
Vr -0.71 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr 0.50 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 7.69 kips Calculated axial load
Vr -0.71 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr 0.50 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.08 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 7.69 kips Calculated axial load
V 0.71 kips Calculated shear load
L 1.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 13.84 Slenderness ratio



Fe 1494.08 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.64 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 1.50 in Design eccentricity
Pn 121.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 89.67 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.08 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 7.72 kips 53.68 kips 0.14 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.71 kips Applied shear force
P 7.69 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.72 kips Resultant shear force

5.27 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 4.02 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 1.10 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.10 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 7.72 kips 53.68 kips 0.14 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -0.71 kips Applied shear force
P 7.69 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.72 kips Resultant shear force

5.27 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 2.10 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.10 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 7.72 kips 36.85 kips 0.21 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -0.71 kips Applied shear force
P 7.69 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.72 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.69 Eccentricity coefficient

Rn 36.85 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.69
Elastic method (AISC 14

th
p.7-6)

C 0.69 Coefficient (2.0594 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.92 in Vertical eccentricity
Ang 5.27 Angle of force in degrees, relative X axis

Weld at Column 7.72 kips 88.18 kips 0.09 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 7.69 kips 22.89 kips 0.34 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 22.89 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 10.05 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 10.05 kips-ft Flexural plastification

LRFDX-1 Top Detail: Bot Gusset/Beam Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.50x24.00x4.36 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.93 kips Calculated Shear Load
Axial Load 8.21 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 4.36 in Min weld segment length

Plate Shear Yield 2.93 kips 47.06 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.18 in

2 Gross area subject to shear

Rn 47.06 kips Shear yield strength

Plate Shear Rupture 2.93 kips 56.86 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.18 in

2 Net area subject to shear



Rn 56.86 kips Shear rupture strength

Plate Axial Yield 8.21 kips 70.59 kips 0.12 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.18 in

2 Gross area subject to tension

Rn 70.59 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 8.21 kips Calculated axial load
Vr 2.93 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.18 in

2 Gross area of the plate

Zpl 2.37 in
3 Plastic modulus of the shear plate

Pc 70.59 kips Available tensile strength (see check 'Axial 
Yield')

Vc 47.06 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 6.41 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.93 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.18 in

2 Net area of the plate

Znet 2.37 in
3 Plastic modulus of net section

Vc 56.86 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 8.60 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 2.93 kips 29.11 kips 0.10 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 4.36 in Weld length

Rn 29.11 kips Weld strength

Beam Web Yielding 8.21 kips 89.21 kips 0.09 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 4.36 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness



Rn 89.21 kips Beam web local yielding

LRFDX-1 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.50x24.00x4.36 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 16.15 kips Calculated Shear Load
Axial Load 2.69 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.50 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 24.00 in Min weld segment length

Plate Shear Yield 16.15 kips 259.20 kips 0.06 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 12.00 in

2 Gross area subject to shear

Rn 259.20 kips Shear yield strength



Plate Shear Rupture 16.15 kips 313.20 kips 0.05 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 12.00 in

2 Net area subject to shear

Rn 313.20 kips Shear rupture strength

Plate Axial Yield 2.69 kips 388.80 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 12.00 in

2 Gross area subject to tension

Rn 388.80 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.69 kips Calculated axial load
Vr 16.15 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 12.00 in

2 Gross area of the plate

Zpl 72.00 in
3 Plastic modulus of the shear plate

Pc 388.80 kips Available tensile strength (see check 'Axial 
Yield')

Vc 259.20 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 194.40 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 16.15 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 12.00 in

2 Net area of the plate

Znet 72.00 in
3 Plastic modulus of net section

Vc 313.20 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 261.00 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 16.15 kips 160.36 kips 0.10 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
L 24.00 in Weld length

Rn 160.36 kips Weld strength

HSS Transverse Plastification 2.69 kips 44.93 kips 0.06 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)



Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.50 in Plate thickness
lb 24.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 44.93 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 50.08 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 24.00 in Depth of plate

6.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 50.08 kips-ft Flexural plastification

LRFDX-1 Top Detail: Bot Gusset/Brace Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.50x24.00x4.36 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 25.00 kips Brace Axial (compression)
Brace Moment 1.75 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 11.74 in Max weld segment length

Gusset Plate Compression (Whitmore) 25.00 kips 30.02 kips 0.83 PASS



Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 11.00 in Unbraced length
r 0.14 in Radius of gyration
KL/r 38.10 Plate slenderness
Fcr 33.35 ksi Flexural buckling stress (E3-2)
Ag 1.00 in

2 Gross area of plate (Whitmore section)

Pn 30.02 kips Gusset plate compressive strength

Brace Weld Strength 25.00 kips 74.25 kips 0.34 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 17.78 in Weld length

Rn 74.25 kips Weld strength

X-1 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area



tdes 0.23 in Wall Thickness

Bottom Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-1 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Bottom Gusset P0.50x24.00x4.36
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 24.00 in Width
t 0.50 in Thickness

Clip
H_clip 3.98 in Horiz. Clip
V_clip 0.92 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325



d 0.75 in Diameter
Strength

Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in



RISAConnection version 7.0.1
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Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-2 Bottom-L Detail FAIL(UC-0.8)
X-2 Bottom-R Detail FAIL(UC-0.8)
X-2 Top-L Connection FAIL(UC-0.8)
X-2 Top-R Connection FAIL(UC-0.6)

X-2 Bottom-L Detail: 3D View
Vertical Brace Diagonal Connection

Per AISC K13, the minimum plate thickness must be
less than 0.38 in. We need a 0.5 in gusset plate for
buckling of the whitemore section. This limit (AISC
K13) is to negate the requirement of plastification of
the HSS wall. By inspection, this failure mechanism is
not applicable to this situation.

Furthermore, by review of punching shear and
stresses on the HSS wall (Tf / Cf = 34.0 kip), base
connection governs for brace X2:

Area of Gusset PL at face of HSS
A = (0.625 in)*(10 in) = 6.25 in2

Stress acting on face of HSS
FF = (34.0 kip) / (6.25 in2) = 5.44 ksi

Shear strength of HSS
FR = (0.90)*(0.6)*(36 ksi) = 19.44 ksi > FF   OK   [U ~ 28%]

The overall stress on the HSS wall is approx. 28% of
the capacity and is deemed more than acceptable. It
should also be noted that the full brace force is used
in the above which is a conservative check.



X-2 Bottom-L Detail: 2D Views
Vertical Brace Diagonal Connection

Side view

Front view

Top view



LRFDX-2 Bottom-L Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x22.39x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 16.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 30.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Top Brace Axial 34.00 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Plate Flexural Buckling 0.58 PASS

Top Gusset/Beam connection Plate Axial Yield 0.15 PASS

Top Gusset/Column connection HSS Punching Shear FAIL

Top Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.84 PASS

LRFD



X-2 Bottom-L Detail: Beam/Column 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x22.39x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 26.30 kips Calculated Shear Load
Total Axial Load 9.08 kips Calculated Axial Load (compression)
Column Force 30.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.50 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 2.50 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 2.50 in Max bolt spacing
t 0.35 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size



Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 26.30 kips 106.05 kips 0.25 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 3.53 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 106.05 kips Shear yield strength

Plate Shear Yield 26.30 kips 86.40 kips 0.30 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.00 in

2 Gross area subject to shear

Rn 86.40 kips Shear yield strength

Beam Shear Rupture 26.30 kips 76.53 kips 0.34 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.62 in

2 Net area subject to shear

Rn 76.53 kips Shear rupture strength

Plate Shear Rupture at Beam 26.30 kips 70.14 kips 0.37 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.69 in

2 Net area subject to shear

Rn 70.14 kips Shear rupture strength

Beam Axial Yield 9.08 kips 598.50 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 13.30 in

2 Gross area subject to tension

Rn 598.50 kips Tensile yield strength

Plate Axial Yield 9.08 kips 129.60 kips 0.07 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.00 in

2 Gross area subject to tension

Rn 129.60 kips Tensile yield strength

Beam Block Shear 26.30 kips 164.99 kips 0.16 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 5.77 in
2 Gross area subject to shear

Anv 5.00 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.72 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 164.99 kips Block shear strength

Plate Block Shear at Beam 26.30 kips 86.63 kips 0.30 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.25 in
2 Gross area subject to shear



Anv 2.16 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.78 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 86.63 kips Block shear strength

Compression Buckling of the Plate 9.08 kips 129.60 kips 0.07 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 2.50 in Unbraced length
r 0.14 in Radius of gyration
KL/r 17.30 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 4.00 in

2 Gross area subject to compression

Rn 129.60 kips Compressive strength

Plate Flexural Yield 0.20 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 9.08 kips Calculated axial load
Vr 26.30 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.00 in

2 Gross area of the plate

Zpl 8.00 in
3 Plastic modulus of the shear plate

Pc 129.60 kips Available tensile strength (see check 'Axial 
Yield')

Vc 86.40 kips Available shear strength (see check 'Shear 
Yield')

ex 2.50 in Horizontal eccentricity
ey -0.08 in Vertical eccentricity
Mr 5.42 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 21.60 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.20 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.21 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 9.08 kips Calculated axial load
Vr 26.30 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.69 in

2 Net area of the plate

Znet 5.72 in
3 Plastic modulus of net section

Vc 70.14 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.50 in Horizontal eccentricity
ey -0.08 in Vertical eccentricity
Mr 5.42 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.72 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.21 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.58 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 9.08 kips Calculated axial load
V 26.30 kips Calculated shear load
L 2.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.14 in Radius of gyration of the plate
KL/r 17.30 Slenderness ratio



Fe 956.21 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.44 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 4.00 in

2 Gross area of the plate

0.26 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.95 in

3 Section modulus of net section

a 2.50 in Design eccentricity
Pn 144.00 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 56.81 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.58 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 27.82 kips 53.68 kips 0.52 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 26.30 kips Applied shear force
P 9.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 27.82 kips Resultant shear force

70.95 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 2.50 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 2.47 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 2.21 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.81 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 27.82 kips 53.68 kips 0.52 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 26.30 kips Applied shear force
P 9.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 27.82 kips Resultant shear force

70.95 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 2.50 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.00 in Horizontal edge spacing
Lc_boltA 1.18 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.81 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 27.82 kips 53.42 kips 0.52 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 26.30 kips Applied shear force
P 9.08 kips Applied axial force

R=(V
2

+ P
2
)
0.5 27.82 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 1.00 Eccentricity coefficient

Rn 53.42 kips Bolt shear rupture strength

Bolt Group Eccentricity 1.00
Elastic method (AISC 14

th
p.7-6)

C 1.00 Coefficient (2.9854 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 2.50 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.08 in Vertical eccentricity
Ang 70.95 Angle of force in degrees, relative X axis

Weld at Column 27.82 kips 89.09 kips 0.31 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 89.09 kips Weld strength

HSS Transverse Plastification 9.08 kips 49.57 kips 0.18 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.50 in Plate thickness
lb 8.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 49.57 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 19.52 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.00 in Plate bearing width
B 4.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 19.52 kips-ft Flexural plastification

LRFDX-2 Bottom-L Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x22.39x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.57 kips Calculated Shear Load
Axial Load 10.30 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.25 in Min size allowed per Table J2.4
tmin 0.62 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 3.50 in Min weld segment length

Plate Shear Yield 3.57 kips 47.25 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.19 in

2 Gross area subject to shear

Rn 47.25 kips Shear yield strength

Plate Shear Rupture 3.57 kips 57.09 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material



Anv 2.19 in
2 Net area subject to shear

Rn 57.09 kips Shear rupture strength

Plate Axial Yield 10.30 kips 70.88 kips 0.15 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.19 in

2 Gross area subject to tension

Rn 70.88 kips Tensile yield strength

Plate Flexural Yield 0.03 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 10.30 kips Calculated axial load
Vr 3.57 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.19 in

2 Gross area of the plate

Zpl 1.91 in
3 Plastic modulus of the shear plate

Pc 70.88 kips Available tensile strength (see check 'Axial 
Yield')

Vc 47.25 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 5.17 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.57 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.19 in

2 Net area of the plate

Znet 1.91 in
3 Plastic modulus of net section

Vc 57.09 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 6.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 3.57 kips 31.18 kips 0.11 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 3.50 in Weld length

Rn 31.18 kips Weld strength

Beam Web Yielding 10.30 kips 159.25 kips 0.06 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 1.12 in Distance from outer face of the flange to the web 

toe of the fillet
N 3.50 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam



tw 0.35 in Beam web thickness

Rn 159.25 kips Beam web local yielding

LRFDX-2 Bottom-L Detail: Top Gusset/Col 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x22.39x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 22.83 kips Calculated Shear Load
Axial Load 4.08 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.63 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 22.39 in Min weld segment length

Plate Shear Yield 22.83 kips 302.21 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 13.99 in

2 Gross area subject to shear



Rn 302.21 kips Shear yield strength

Plate Shear Rupture 22.83 kips 365.17 kips 0.06 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 13.99 in

2 Net area subject to shear

Rn 365.17 kips Shear rupture strength

Plate Axial Yield 4.08 kips 453.32 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 13.99 in

2 Gross area subject to tension

Rn 453.32 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.08 kips Calculated axial load
Vr 22.83 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 13.99 in

2 Gross area of the plate

Zpl 78.30 in
3 Plastic modulus of the shear plate

Pc 453.32 kips Available tensile strength (see check 'Axial 
Yield')

Vc 302.21 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 211.42 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 22.83 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 13.99 in

2 Net area of the plate

Znet 78.30 in
3 Plastic modulus of net section

Vc 365.17 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 283.85 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 22.83 kips 199.43 kips 0.11 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 22.39 in Weld length

Rn 199.43 kips Weld strength

HSS Transverse Plastification 4.08 kips 98.72 kips 0.04 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.63 in Plate thickness
lb 22.39 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 98.72 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 106.98 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.13 in Plate bearing width
B 4.00 in Column width

0.28 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 22.39 in Depth of plate

5.60 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 106.98 kips-ft Flexural plastification

LRFDX-2 Bottom-L Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.50x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x22.39x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 34.00 kips Brace Axial (compression)
Brace Moment 2.56 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D



D 0.19 in Weld size
Lmax 8.97 in Max weld segment length

Gusset Plate Compression (Whitmore) 34.00 kips 40.50 kips 0.84 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 7.67 in Unbraced length
r 0.18 in Radius of gyration
KL/r 21.24 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 1.25 in

2 Gross area of plate (Whitmore section)

Pn 40.50 kips Gusset plate compressive strength

Brace Weld Strength 34.00 kips 60.69 kips 0.56 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 14.53 in Weld length

Rn 60.69 kips Weld strength

X-2 Bottom-L Detail: Members Report
Vertical Brace Diagonal Connection

Beam W10x45
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 8.02 in Flange width
d 10.10 in Overall depth
tw 0.35 in Web thickness
tf 0.62 in Flange thickness
a 13.30 in

2 Area

kdes 1.12 in Kdes
kdet 1.31 in Kdet
k1 0.81 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 2.50 in Column Spacing

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties



d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Top Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-2 Bottom-L Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.50x4.50x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.50 in Width
t 0.50 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 2.50 in Column Spacing

Top Gusset P0.63x22.39x3.50
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 22.39 in Width
t 0.63 in Thickness

Clip
H_clip 3.00 in Horiz. Clip
V_clip 0.69 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

X-2 Bottom-R Detail: 3D View
Vertical Brace Diagonal Connection

X-2 Bottom-R Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Top view



LRFDX-2 Bottom-R Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x19.98x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 16.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 45.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Top Brace Axial 34.00 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Plate Flexural Buckling 0.76 PASS

Top Gusset/Beam connection Plate Axial Yield 0.16 PASS

Top Gusset/Column connection HSS Punching Shear FAIL

Top Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.84 PASS

LRFD



X-2 Bottom-R Detail: Beam/Column 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x19.98x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 27.08 kips Calculated Shear Load
Total Axial Load 9.39 kips Calculated Axial Load (compression)
Column Force 45.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.35 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size



Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 8.00 in Max weld segment length

Beam Shear Yield 27.08 kips 106.05 kips 0.26 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 3.53 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 106.05 kips Shear yield strength

Plate Shear Yield 27.08 kips 64.80 kips 0.42 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.00 in

2 Gross area subject to shear

Rn 64.80 kips Shear yield strength

Beam Shear Rupture 27.08 kips 76.53 kips 0.35 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.62 in

2 Net area subject to shear

Rn 76.53 kips Shear rupture strength

Plate Shear Rupture at Beam 27.08 kips 52.61 kips 0.51 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.02 in

2 Net area subject to shear

Rn 52.61 kips Shear rupture strength

Beam Axial Yield 9.39 kips 598.50 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 13.30 in

2 Gross area subject to tension

Rn 598.50 kips Tensile yield strength

Plate Axial Yield 9.39 kips 97.20 kips 0.10 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area subject to tension

Rn 97.20 kips Tensile yield strength

Beam Block Shear 27.08 kips 149.40 kips 0.18 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 5.46 in
2 Gross area subject to shear

Anv 4.69 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.55 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 149.40 kips Block shear strength

Plate Block Shear at Beam 27.08 kips 68.01 kips 0.40 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.63 in
2 Gross area subject to shear



Anv 1.80 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.59 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 68.01 kips Block shear strength

Compression Buckling of the Plate 9.39 kips 97.20 kips 0.10 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 2.00 in Unbraced length
r 0.11 in Radius of gyration
KL/r 18.45 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.00 in

2 Gross area subject to compression

Rn 97.20 kips Compressive strength

Plate Flexural Yield 0.30 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 9.39 kips Calculated axial load
Vr 27.08 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.00 in

2 Gross area of the plate

Zpl 6.00 in
3 Plastic modulus of the shear plate

Pc 97.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 64.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.00 in Horizontal eccentricity
ey -0.45 in Vertical eccentricity
Mr 4.16 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 16.20 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.30 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.35 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 9.39 kips Calculated axial load
Vr 27.08 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.02 in

2 Net area of the plate

Znet 3.96 in
3 Plastic modulus of net section

Vc 52.61 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.00 in Horizontal eccentricity
ey -0.45 in Vertical eccentricity
Mr 4.16 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 14.35 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.35 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.76 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 9.39 kips Calculated axial load
V 27.08 kips Calculated shear load
L 2.00 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 18.45 Slenderness ratio



Fe 840.42 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.36 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.00 in

2 Gross area of the plate

0.32 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 2.51 in

3 Section modulus of net section

a 2.00 in Design eccentricity
Pn 108.00 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 45.14 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.76 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 28.66 kips 53.68 kips 0.53 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 27.08 kips Applied shear force
P 9.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 28.66 kips Resultant shear force

70.88 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.60 in Vertical edge spacing
eh 2.00 in Horizontal edge spacing
Lc_boltA 1.29 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.34 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 28.66 kips 51.74 kips 0.55 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V 27.08 kips Applied shear force
P 9.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 28.66 kips Resultant shear force

70.88 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 2.00 in Horizontal edge spacing
Lc_boltA 0.65 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.34 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 21.28 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 51.74 kips Total bolt bearing strength

Bolt Shear at Beam 28.66 kips 52.29 kips 0.55 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 27.08 kips Applied shear force
P 9.39 kips Applied axial force

R=(V
2

+ P
2
)
0.5 28.66 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.97 Eccentricity coefficient

Rn 52.29 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.97
Elastic method (AISC 14

th
p.7-6)

C 0.97 Coefficient (2.9225 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.45 in Vertical eccentricity
Ang 70.88 Angle of force in degrees, relative X axis

Weld at Column 28.66 kips 78.38 kips 0.37 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 9.39 kips 48.27 kips 0.19 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.38 in Plate thickness
lb 8.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 48.27 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 18.95 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 8.00 in Depth of plate

2.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 18.95 kips-ft Flexural plastification

LRFDX-2 Bottom-R Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x19.98x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 3.84 kips Calculated Shear Load
Axial Load 11.08 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.25 in Min size allowed per Table J2.4
tmin 0.62 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 3.50 in Min weld segment length

Plate Shear Yield 3.84 kips 47.25 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.19 in

2 Gross area subject to shear

Rn 47.25 kips Shear yield strength

Plate Shear Rupture 3.84 kips 57.09 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material



Anv 2.19 in
2 Net area subject to shear

Rn 57.09 kips Shear rupture strength

Plate Axial Yield 11.08 kips 70.88 kips 0.16 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.19 in

2 Gross area subject to tension

Rn 70.88 kips Tensile yield strength

Plate Flexural Yield 0.03 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 11.08 kips Calculated axial load
Vr 3.84 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.19 in

2 Gross area of the plate

Zpl 1.91 in
3 Plastic modulus of the shear plate

Pc 70.88 kips Available tensile strength (see check 'Axial 
Yield')

Vc 47.25 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 5.17 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 3.84 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.19 in

2 Net area of the plate

Znet 1.91 in
3 Plastic modulus of net section

Vc 57.09 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 6.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 3.84 kips 31.18 kips 0.12 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 3.50 in Weld length

Rn 31.18 kips Weld strength

Beam Web Yielding 11.08 kips 159.25 kips 0.07 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 1.12 in Distance from outer face of the flange to the web 

toe of the fillet
N 3.50 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam



tw 0.35 in Beam web thickness

Rn 159.25 kips Beam web local yielding

LRFDX-2 Bottom-R Detail: Top Gusset/Col 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x19.98x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 21.91 kips Calculated Shear Load
Axial Load 4.39 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.63 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 19.98 in Min weld segment length

Plate Shear Yield 21.91 kips 269.74 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 12.49 in

2 Gross area subject to shear



Rn 269.74 kips Shear yield strength

Plate Shear Rupture 21.91 kips 325.94 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 12.49 in

2 Net area subject to shear

Rn 325.94 kips Shear rupture strength

Plate Axial Yield 4.39 kips 404.61 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 12.49 in

2 Gross area subject to tension

Rn 404.61 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.39 kips Calculated axial load
Vr 21.91 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 12.49 in

2 Gross area of the plate

Zpl 62.38 in
3 Plastic modulus of the shear plate

Pc 404.61 kips Available tensile strength (see check 'Axial 
Yield')

Vc 269.74 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 168.43 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 21.91 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 12.49 in

2 Net area of the plate

Znet 62.38 in
3 Plastic modulus of net section

Vc 325.94 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 226.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 21.91 kips 178.01 kips 0.12 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 19.98 in Weld length

Rn 178.01 kips Weld strength

HSS Transverse Plastification 4.39 kips 90.74 kips 0.05 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.63 in Plate thickness
lb 19.98 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 90.74 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 87.78 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.13 in Plate bearing width
B 4.00 in Column width

0.28 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 19.98 in Depth of plate

5.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 87.78 kips-ft Flexural plastification

LRFDX-2 Bottom-R Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W10x45 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.63x19.98x3.50 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 34.00 kips Brace Axial (compression)
Brace Moment 2.56 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D



D 0.19 in Weld size
Lmax 7.88 in Max weld segment length

Gusset Plate Compression (Whitmore) 34.00 kips 40.50 kips 0.84 PASS
Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 7.11 in Unbraced length
r 0.18 in Radius of gyration
KL/r 19.71 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 1.25 in

2 Gross area of plate (Whitmore section)

Pn 40.50 kips Gusset plate compressive strength

Brace Weld Strength 34.00 kips 55.22 kips 0.62 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 13.22 in Weld length

Rn 55.22 kips Weld strength

X-2 Bottom-R Detail: Members Report
Vertical Brace Diagonal Connection

Beam W10x45
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 8.02 in Flange width
d 10.10 in Overall depth
tw 0.35 in Web thickness
tf 0.62 in Flange thickness
a 13.30 in

2 Area

kdes 1.12 in Kdes
kdet 1.31 in Kdet
k1 0.81 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties



d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Top Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-2 Bottom-R Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Top Gusset P0.63x19.98x3.50
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 19.98 in Width
t 0.63 in Thickness

Clip
H_clip 3.00 in Horiz. Clip
V_clip 0.75 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

X-2 Top-L Connection: 3D View
Knee Brace Connection

X-2 Top-L Connection: 2D Views
Knee Brace Connection

Left view



Front view

LRFDX-2 Top-L Connection: LRFD Results 
Report

Knee Brace Connection



Material Properties:
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.63x4.00x10.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 34.00 kips Brace Axial (compression)
Shear Load -32.99 kips Calculated Shear Load
Axial Load 8.23 kips Calculated Axial Load (compression)
Moment Load 2.06 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.63 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.00 in Vertical brace workpoint offset
dgusset 10.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 10.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 2.77 in Max weld segment length

Plate Shear Yield 32.99 kips 135.00 kips 0.24 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.25 in

2 Gross area subject to shear

Rn 135.00 kips Shear yield strength

Plate Shear Rupture 32.99 kips 163.13 kips 0.20 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.25 in

2 Net area subject to shear

Rn 163.13 kips Shear rupture strength

Plate Axial Yield 8.23 kips 202.50 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.25 in

2 Gross area subject to tension

Rn 202.50 kips Tensile yield strength

Plate Flexural Yield 0.07 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 8.23 kips Calculated axial load
Vr 32.99 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.25 in

2 Gross area of the plate

Zpl 15.63 in
3 Plastic modulus of the shear plate

Pc 202.50 kips Available tensile strength (see check 'Axial 
Yield')

Vc 135.00 kips Available shear strength (see check 'Shear 
Yield')

Mr 2.06 kips-ft Calculated moment
Mc 42.19 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.07 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.04 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 32.99 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.25 in

2 Net area of the plate

Znet 15.63 in
3 Plastic modulus of net section

Vc 163.13 kips Available shear strength (see check 'Shear 
Rupture')

Mr 2.06 kips-ft Calculated moment
Mc 56.64 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 3.62 kips/in 6.68 kips/in 0.54 PASS
Rn = 2 * C1 * * * 1.392 * D16



Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 32.99 kips Shear Load
P 8.23 kips Axial Load
M 2.06 kips-ft Moment
eeff 0.75 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 3.62 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 34.00 kips 71.89 kips 0.47 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 7.11 in Unbraced length
r 0.18 in Radius of gyration
KL/r 47.30 Plate slenderness
Fcr 32.00 ksi Flexural buckling stress (E3-2)
Ag 2.50 in

2 Gross area of plate (Whitmore section)

Pn 71.89 kips Gusset plate compressive strength

Brace Weld Strength 34.00 kips 41.19 kips 0.83 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 7.40 in Weld length

Rn 41.19 kips Weld strength

HSS Transverse Plastification 8.23 kips 57.60 kips 0.14 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.63 in Plate thickness
lb 10.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 57.60 kips Transverse plastification

HSS Flexural Plastification 2.06 kips-ft 27.28 kips-ft 0.08 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.00 in Plate bearing width
B 4.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 10.00 in Depth of plate

2.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter



Mreq 2.06 kips-ft Required flexural plastification

Mn 27.28 kips-ft Flexural plastification

X-2 Top-L Connection: Members Report
Knee Brace Connection

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-2 Top-L Connection: Components 
Report

Knee Brace Connection

Gusset P0.63x4.00x10.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.63 in Thickness

Clip
H_clip 2.00 in Horiz. Clip
V_clip 0.50 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Brace Gusset Weld E70
Weld Properties



Type Single Fillet
Fillet Size 0.25 in

X-2 Top-R Connection: 3D View
Knee Brace Connection

X-2 Top-R Connection: 2D Views
Knee Brace Connection

Left view



Front view

LRFDX-2 Top-R Connection: LRFD Results 
Report

Knee Brace Connection



Material Properties:
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.63x4.00x10.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 34.00 kips Brace Axial (compression)
Shear Load -33.13 kips Calculated Shear Load
Axial Load 7.65 kips Calculated Axial Load (compression)
Moment Load 2.55 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear FAIL
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Fail (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.63 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 4.00 in Vertical brace workpoint offset
dgusset 10.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 10.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 4.43 in Max weld segment length

Plate Shear Yield 33.13 kips 135.00 kips 0.25 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.25 in

2 Gross area subject to shear

Rn 135.00 kips Shear yield strength

Plate Shear Rupture 33.13 kips 163.13 kips 0.20 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.25 in

2 Net area subject to shear

Rn 163.13 kips Shear rupture strength

Plate Axial Yield 7.65 kips 202.50 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.25 in

2 Gross area subject to tension

Rn 202.50 kips Tensile yield strength

Plate Flexural Yield 0.07 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 7.65 kips Calculated axial load
Vr 33.13 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.25 in

2 Gross area of the plate

Zpl 15.63 in
3 Plastic modulus of the shear plate

Pc 202.50 kips Available tensile strength (see check 'Axial 
Yield')

Vc 135.00 kips Available shear strength (see check 'Shear 
Yield')

Mr 2.55 kips-ft Calculated moment
Mc 42.19 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.07 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.04 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 33.13 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.25 in

2 Net area of the plate

Znet 15.63 in
3 Plastic modulus of net section

Vc 163.13 kips Available shear strength (see check 'Shear 
Rupture')

Mr 2.55 kips-ft Calculated moment
Mc 56.64 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 3.79 kips/in 6.68 kips/in 0.57 PASS
Rn = 2 * C1 * * * 1.392 * D16



Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 33.13 kips Shear Load
P 7.65 kips Axial Load
M 2.55 kips-ft Moment
eeff 0.92 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 3.79 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 34.00 kips 73.08 kips 0.47 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 5.72 in Unbraced length
r 0.18 in Radius of gyration
KL/r 38.03 Plate slenderness
Fcr 33.36 ksi Flexural buckling stress (E3-2)
Ag 2.43 in

2 Gross area of plate (Whitmore section)

Pn 73.08 kips Gusset plate compressive strength

Brace Weld Strength 34.00 kips 59.85 kips 0.57 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 10.75 in Weld length

Rn 59.85 kips Weld strength

HSS Transverse Plastification 7.65 kips 57.60 kips 0.13 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.63 in Plate thickness
lb 10.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 57.60 kips Transverse plastification

HSS Flexural Plastification 2.55 kips-ft 27.28 kips-ft 0.09 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.00 in Plate bearing width
B 4.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 10.00 in Depth of plate

2.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter



Mreq 2.55 kips-ft Required flexural plastification

Mn 27.28 kips-ft Flexural plastification

X-2 Top-R Connection: Members Report
Knee Brace Connection

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-2 Top-R Connection: Components 
Report

Knee Brace Connection

Gusset P0.63x4.00x10.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.63 in Thickness

Clip
H_clip 2.00 in Horiz. Clip
V_clip 0.46 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Brace Gusset Weld E70
Weld Properties



Type Single Fillet
Fillet Size 0.25 in



RISAConnection version 7.0.1

02/08/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-3 Bottom Detail PASS(UC-1.0)
X-3 Top Detail PASS(UC-1.0)

X-3 Bottom Detail: 3D View
Vertical Brace Diagonal Connection



X-3 Bottom Detail: 2D Views
Vertical Brace Diagonal Connection

Side view

Front view

Top view



LRFDX-3 Bottom Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W14x61 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.63x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.74x59.83x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 70.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 120.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Top Brace Axial 102.50 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Weld at Beam 0.85 PASS

Top Gusset/Beam connection Beam Weld Strength 0.15 PASS

Top Gusset/Column connection Column Weld Strength 0.15 PASS

Top Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.95 PASS

LRFD



X-3 Bottom Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W14x61 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.63x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.74x59.83x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 89.03 kips Calculated Shear Load
Total Axial Load 11.85 kips Calculated Axial Load (compression)
Column Force 120.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 7.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 10.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.63 in Plate thickness
tp-max 0.75 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.47 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 11.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 11.00 in Max weld segment length

Beam Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)



Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.56 in Max Size Allowed
t 0.63 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 4.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 11.00 in Max weld segment length

Beam Shear Yield 89.03 kips 156.38 kips 0.57 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 5.21 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 156.38 kips Shear yield strength

Plate Shear Yield 89.03 kips 148.50 kips 0.60 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 6.88 in

2 Gross area subject to shear

Rn 148.50 kips Shear yield strength

Beam Shear Rupture 89.03 kips 152.47 kips 0.58 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 5.21 in

2 Net area subject to shear

Rn 152.47 kips Shear rupture strength

Plate Shear Rupture at Beam 89.03 kips 179.44 kips 0.50 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 6.88 in

2 Net area subject to shear

Rn 179.44 kips Shear rupture strength

Beam Axial Yield 11.85 kips 805.50 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 17.90 in

2 Gross area subject to tension

Rn 805.50 kips Tensile yield strength

Plate Axial Yield 11.85 kips 222.75 kips 0.05 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 6.88 in

2 Gross area subject to tension

Rn 222.75 kips Tensile yield strength

Compression Buckling of the Plate 11.85 kips 222.75 kips 0.05 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 0.00 in Unbraced length
r 0.18 in Radius of gyration
KL/r 0.00 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 6.88 in

2 Gross area subject to compression

Rn 222.75 kips Compressive strength



Plate Flexural Yield 0.62 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 11.85 kips Calculated axial load
Vr 89.03 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 6.88 in

2 Gross area of the plate

Zpl 18.91 in
3 Plastic modulus of the shear plate

Pc 222.75 kips Available tensile strength (see check 'Axial 
Yield')

Vc 148.50 kips Available shear strength (see check 'Shear 
Yield')

ex 3.16 in Horizontal eccentricity
ey -0.05 in Vertical eccentricity
Mr 23.38 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 51.05 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.62 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.36 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 11.85 kips Calculated axial load
Vr 89.03 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 6.88 in

2 Net area of the plate

Znet 18.91 in
3 Plastic modulus of net section

Vc 179.44 kips Available shear strength (see check 'Shear 
Rupture')

ex 3.16 in Horizontal eccentricity
ey -0.05 in Vertical eccentricity
Mr 23.38 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 68.54 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.36 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.74 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 11.85 kips Calculated axial load
V 89.03 kips Calculated shear load
L 0.00 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.18 in Radius of gyration of the plate
KL/r 0.00 Slenderness ratio
Fe N/A Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 36.00 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 6.88 in

2 Gross area of the plate

0.21 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 12.60 in

3 Section modulus of net section

a 3.16 in Design eccentricity
Pn 247.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 143.69 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.74 Unity check per interaction equation, P/(Pn* ) + 



V/(Vn* ) <= 1

Weld at Column 89.82 kips 122.50 kips 0.73 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 11.00 in Weld length

Rn 122.50 kips Weld strength

Weld at Beam 4.73 kips/in 5.57 kips/in 0.85 PASS
Rn = C1 * * 1.392 * D16

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
ru 4.73 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 5.57 kips/in Weld strength

HSS Transverse Plastification 11.85 kips 92.55 kips 0.13 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
tp 0.63 in Plate thickness
lb 11.00 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 92.55 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 48.67 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.13 in Plate bearing width
B 5.00 in Column width

0.23 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
Hb 11.00 in Depth of plate

2.20 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 48.67 kips-ft Flexural plastification

LRFDX-3 Bottom Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:



Beam W14x61 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.63x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.74x59.83x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 10.95 kips Calculated Shear Load
Axial Load 19.03 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.25 in Min size allowed per Table J2.4
tmin 0.65 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length

Plate Shear Yield 10.95 kips 128.74 kips 0.09 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 5.96 in

2 Gross area subject to shear

Rn 128.74 kips Shear yield strength

Plate Shear Rupture 10.95 kips 155.56 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 5.96 in

2 Net area subject to shear

Rn 155.56 kips Shear rupture strength

Plate Axial Yield 19.03 kips 193.10 kips 0.10 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 5.96 in

2 Gross area subject to tension

Rn 193.10 kips Tensile yield strength

Plate Flexural Yield 0.02 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 19.03 kips Calculated axial load
Vr 10.95 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 5.96 in

2 Gross area of the plate

Zpl 11.92 in
3 Plastic modulus of the shear plate

Pc 193.10 kips Available tensile strength (see check 'Axial 
Yield')

Vc 128.74 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 32.18 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.02 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 10.95 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 5.96 in

2 Net area of the plate

Znet 11.92 in
3 Plastic modulus of net section

Vc 155.56 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 43.21 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 10.95 kips 71.27 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 71.27 kips Weld strength

Beam Web Yielding 19.03 kips 266.25 kips 0.07 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 1.24 in Distance from outer face of the flange to the web 

toe of the fillet
N 8.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.38 in Beam web thickness

Rn 266.25 kips Beam web local yielding

LRFDX-3 Bottom Detail: Top Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W14x61 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.63x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.74x59.83x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 81.91 kips Calculated Shear Load
Axial Load 6.85 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)



E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 7.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 10.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.74 in Plate thickness
tp-max 0.75 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.47 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 59.83 in Min weld segment length

Plate Shear Yield 81.91 kips 962.73 kips 0.09 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 44.57 in

2 Gross area subject to shear

Rn 962.73 kips Shear yield strength

Plate Shear Rupture 81.91 kips 1163.30 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 44.57 in

2 Net area subject to shear

Rn 1163.30 kips Shear rupture strength

Plate Axial Yield 6.85 kips 1444.10 kips 0.00 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 44.57 in

2 Gross area subject to tension

Rn 1444.10 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.85 kips Calculated axial load
Vr 81.91 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 44.57 in

2 Gross area of the plate

Zpl 666.63 in
3 Plastic modulus of the shear plate

Pc 1444.10 kips Available tensile strength (see check 'Axial 
Yield')

Vc 962.73 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 1799.91 kips-ft Available moment Mc= *(Fy* Z), =0.90



UC 0.01 Unity check per interaction equation, (Vr/Vc)
2

+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 81.91 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 44.57 in

2 Net area of the plate

Znet 666.63 in
3 Plastic modulus of net section

Vc 1163.30 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 2416.54 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 81.91 kips 532.98 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 59.83 in Weld length

Rn 532.98 kips Weld strength

HSS Transverse Plastification 6.85 kips 322.83 kips 0.02 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
tp 0.74 in Plate thickness
lb 59.83 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 322.83 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 906.58 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.25 in Plate bearing width
B 5.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
Hb 59.83 in Depth of plate

11.97 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 906.58 kips-ft Flexural plastification

LRFD



X-3 Bottom Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W14x61 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.63x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.74x59.83x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 102.50 kips Brace Axial (compression)
Brace Moment 10.92 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.38 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.38 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.50 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.38 in Weld size
Lmin 5.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.38 in Weld size
Lmax 28.10 in Max weld segment length

Gusset Plate Compression (Whitmore) 102.50 kips 107.78 kips 0.95 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 19.94 in Unbraced length
r 0.22 in Radius of gyration
KL/r 46.35 Plate slenderness
Fcr 32.15 ksi Flexural buckling stress (E3-2)
Ag 3.73 in

2 Gross area of plate (Whitmore section)

Pn 107.78 kips Gusset plate compressive strength

Brace Weld Strength 102.50 kips 376.28 kips 0.27 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 6.00 Weld fillet size in sixteenths of an inch
L 45.05 in Weld length

Rn 376.28 kips Weld strength



X-3 Bottom Detail: Members Report
Vertical Brace Diagonal Connection

Beam W14x61
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 10.00 in Flange width
d 13.90 in Overall depth
tw 0.38 in Web thickness
tf 0.65 in Flange thickness
a 17.90 in

2 Area

kdes 1.24 in Kdes
kdet 1.50 in Kdet
k1 1.00 in K1

Column HSS5x5x8
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Depth
b 5.00 in Width
a 7.88 in

2 Area

tdes 0.47 in Wall Thickness

Top Brace L5x3.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 3.50 in Flange width
d 5.00 in Overall depth
a 4.00 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.94 in Kdes
kdet 0.94 in Kdet

X-3 Bottom Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.63x4.00x11.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.63 in Thickness



Top Gusset P0.74x59.83x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 59.83 in Width
t 0.74 in Thickness

Clip
H_clip 1.66 in Horiz. Clip
V_clip 0.29 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.25 in

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.38 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

X-3 Top Detail: 3D View
Vertical Brace Diagonal Connection



X-3 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view

LRFDX-3 Top Detail: Summary Report
Vertical Brace Diagonal Connection



Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.74x61.53x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 5.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 5.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 102.50 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Bolt Shear at Beam 0.39 PASS

Bottom Gusset/Beam connection Beam Weld Strength 0.15 PASS

Bottom Gusset/Column connection Column Weld Strength 0.15 PASS

Bottom Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.98 PASS

LRFDX-3 Top Detail: Beam/Column Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.74x61.53x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -11.70 kips Calculated Shear Load
Total Axial Load 11.85 kips Calculated Axial Load (compression)
Column Force 5.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 7.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 10.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)



Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.75 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 11.70 kips 84.18 kips 0.14 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 11.70 kips 72.90 kips 0.16 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 11.70 kips 64.42 kips 0.18 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 11.70 kips 62.40 kips 0.19 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength



Beam Axial Yield 11.85 kips 344.25 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 11.85 kips 109.35 kips 0.11 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 11.70 kips 79.89 kips 0.15 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.02 in
2 Gross area subject to shear

Anv 2.52 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.24 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 79.89 kips Block shear strength

Plate Block Shear at Beam 11.70 kips 79.21 kips 0.15 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear

Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.77 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 79.21 kips Block shear strength

Compression Buckling of the Plate 11.85 kips 109.35 kips 0.11 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 1.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 13.84 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.38 in

2 Gross area subject to compression

Rn 109.35 kips Compressive strength

Plate Flexural Yield 0.04 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 11.85 kips Calculated axial load
Vr -11.70 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr -0.55 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90



UC 0.04 Unity check per interaction equation, (Vr/Vc)
2

+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.04 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 11.85 kips Calculated axial load
Vr -11.70 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr -0.55 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.25 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 11.85 kips Calculated axial load
V 11.70 kips Calculated shear load
L 1.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 13.84 Slenderness ratio
Fe 1494.08 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.64 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 1.50 in Design eccentricity
Pn 121.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 89.67 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.25 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 16.65 kips 53.68 kips 0.31 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -11.70 kips Applied shear force
P 11.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 16.65 kips Resultant shear force

44.65 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing



ev 4.02 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 1.70 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.70 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 16.65 kips 53.68 kips 0.31 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -11.70 kips Applied shear force
P 11.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 16.65 kips Resultant shear force

44.65 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 1.73 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 3.11 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 16.65 kips 42.80 kips 0.39 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -11.70 kips Applied shear force
P 11.85 kips Applied axial force

R=(V
2

+ P
2
)
0.5 16.65 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.80 Eccentricity coefficient

Rn 42.80 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.80
Elastic method (AISC 14

th
p.7-6)



C 0.80 Coefficient (2.3923 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.92 in Vertical eccentricity
Ang 44.65 Angle of force in degrees, relative X axis

Weld at Column 16.65 kips 88.18 kips 0.19 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 11.85 kips 80.08 kips 0.15 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 80.08 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 34.77 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 5.00 in Column width

0.17 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
Hb 9.00 in Depth of plate

1.80 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 34.77 kips-ft Flexural plastification

LRFDX-3 Top Detail: Bot Gusset/Beam Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.74x61.53x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi



Input Data:
Shear Load 10.95 kips Calculated Shear Load
Axial Load 16.70 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.00 in Min weld segment length

Plate Shear Yield 10.95 kips 128.74 kips 0.09 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 5.96 in

2 Gross area subject to shear

Rn 128.74 kips Shear yield strength

Plate Shear Rupture 10.95 kips 155.56 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 5.96 in

2 Net area subject to shear

Rn 155.56 kips Shear rupture strength

Plate Axial Yield 16.70 kips 193.10 kips 0.09 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 5.96 in

2 Gross area subject to tension

Rn 193.10 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 16.70 kips Calculated axial load
Vr 10.95 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 5.96 in

2 Gross area of the plate

Zpl 11.92 in
3 Plastic modulus of the shear plate

Pc 193.10 kips Available tensile strength (see check 'Axial 
Yield')

Vc 128.74 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 32.18 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1



Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 10.95 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 5.96 in

2 Net area of the plate

Znet 11.92 in
3 Plastic modulus of net section

Vc 155.56 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 43.21 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 10.95 kips 71.27 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 8.00 in Weld length

Rn 71.27 kips Weld strength

Beam Web Yielding 16.70 kips 131.10 kips 0.13 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 8.00 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness

Rn 131.10 kips Beam web local yielding

LRFDX-3 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.74x61.53x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 84.24 kips Calculated Shear Load
Axial Load 6.85 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)



E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
B 5.00 in Column face width
(B - 3 * t) / t 7.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 10.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.74 in Plate thickness
tp-max 0.75 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.47 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 61.53 in Min weld segment length

Plate Shear Yield 84.24 kips 990.09 kips 0.09 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 45.84 in

2 Gross area subject to shear

Rn 990.09 kips Shear yield strength

Plate Shear Rupture 84.24 kips 1196.36 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 45.84 in

2 Net area subject to shear

Rn 1196.36 kips Shear rupture strength

Plate Axial Yield 6.85 kips 1485.13 kips 0.00 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 45.84 in

2 Gross area subject to tension

Rn 1485.13 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.85 kips Calculated axial load
Vr 84.24 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 45.84 in

2 Gross area of the plate

Zpl 705.06 in
3 Plastic modulus of the shear plate

Pc 1485.13 kips Available tensile strength (see check 'Axial 
Yield')

Vc 990.09 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 1903.65 kips-ft Available moment Mc= *(Fy* Z), =0.90



UC 0.01 Unity check per interaction equation, (Vr/Vc)
2

+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 84.24 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 45.84 in

2 Net area of the plate

Znet 705.06 in
3 Plastic modulus of net section

Vc 1196.36 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 2555.82 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 84.24 kips 548.13 kips 0.15 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 61.53 in Weld length

Rn 548.13 kips Weld strength

HSS Transverse Plastification 6.85 kips 330.77 kips 0.02 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
tp 0.74 in Plate thickness
lb 61.53 in Plate length
B 5.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 330.77 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 955.37 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.25 in Plate bearing width
B 5.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.47 in Column wall thickness
Hb 61.53 in Depth of plate

12.31 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 955.37 kips-ft Flexural plastification

LRFD



X-3 Top Detail: Bot Gusset/Brace Report Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS5x5x8 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.74x61.53x8.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 102.50 kips Brace Axial (compression)
Brace Moment 10.92 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.38 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.38 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.50 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.38 in Weld size
Lmin 5.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.38 in Weld size
Lmax 35.04 in Max weld segment length

Gusset Plate Compression (Whitmore) 102.50 kips 104.07 kips 0.98 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 22.82 in Unbraced length
r 0.22 in Radius of gyration
KL/r 53.05 Plate slenderness
Fcr 31.04 ksi Flexural buckling stress (E3-2)
Ag 3.73 in

2 Gross area of plate (Whitmore section)

Pn 104.07 kips Gusset plate compressive strength

Brace Weld Strength 102.50 kips 410.26 kips 0.25 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 6.00 Weld fillet size in sixteenths of an inch
L 49.12 in Weld length

Rn 410.26 kips Weld strength



X-3 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS5x5x8
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Depth
b 5.00 in Width
a 7.88 in

2 Area

tdes 0.47 in Wall Thickness

Bottom Brace L5x3.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 3.50 in Flange width
d 5.00 in Overall depth
a 4.00 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.94 in Kdes
kdet 0.94 in Kdet

X-3 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00



Material
Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Bottom Gusset P0.74x61.53x8.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 61.53 in Width
t 0.74 in Thickness

Clip
H_clip 5.47 in Horiz. Clip
V_clip 0.96 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.38 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-4 Bottom Detail PASS(UC-0.8)
X-4 Top Detail PASS(UC-0.5)

X-4 Bottom Detail: 3D View
Knee Brace Connection



X-4 Bottom Detail: 2D Views
Knee Brace Connection

Left view

Front view



LRFDX-4 Bottom Detail: LRFD Results Report
Knee Brace Connection

Material Properties:
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.47x5.00x10.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 41.00 kips Brace Axial (compression)
Shear Load 36.53 kips Calculated Shear Load
Axial Load 18.61 kips Calculated Axial Load (compression)
Moment Load 4.65 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 10.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 13.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.47 in Plate thickness
tp-max 0.47 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 3.00 in Vertical brace workpoint offset
dgusset 10.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.29 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 10.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size



Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.47 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 3.33 in Max weld segment length

Plate Shear Yield 36.53 kips 100.44 kips 0.36 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.65 in

2 Gross area subject to shear

Rn 100.44 kips Shear yield strength

Plate Shear Rupture 36.53 kips 121.36 kips 0.30 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.65 in

2 Net area subject to shear

Rn 121.36 kips Shear rupture strength

Plate Axial Yield 18.61 kips 150.66 kips 0.12 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.65 in

2 Gross area subject to tension

Rn 150.66 kips Tensile yield strength

Plate Flexural Yield 0.21 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 18.61 kips Calculated axial load
Vr 36.53 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.65 in

2 Gross area of the plate

Zpl 11.63 in
3 Plastic modulus of the shear plate

Pc 150.66 kips Available tensile strength (see check 'Axial 
Yield')

Vc 100.44 kips Available shear strength (see check 'Shear 
Yield')

Mr 4.65 kips-ft Calculated moment
Mc 31.39 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.21 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.10 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 36.53 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.65 in

2 Net area of the plate

Znet 11.63 in
3 Plastic modulus of net section

Vc 121.36 kips Available shear strength (see check 'Shear 
Rupture')

Mr 4.65 kips-ft Calculated moment
Mc 42.14 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.10 Unity check per interaction equation, (Vr/Vc)

2
+ 



(Mr/Mc)
2

<= 1

Column Weld Strength 4.96 kips/in 8.91 kips/in 0.56 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 36.53 kips Shear Load
P 18.61 kips Axial Load
M 4.65 kips-ft Moment
eeff 1.53 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
ru 4.96 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 8.91 kips/in Weld strength

Gusset Plate Compression (Whitmore) 41.00 kips 73.02 kips 0.56 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.49 in Unbraced length
r 0.13 in Radius of gyration
KL/r 31.24 Plate slenderness
Fcr 34.20 ksi Flexural buckling stress (E3-2)
Ag 2.37 in

2 Gross area of plate (Whitmore section)

Pn 73.02 kips Gusset plate compressive strength

Brace Weld Strength 41.00 kips 53.82 kips 0.76 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.67 in Weld length

Rn 53.82 kips Weld strength

HSS Transverse Plastification 18.61 kips 38.61 kips 0.48 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
tp 0.47 in Plate thickness
lb 10.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 38.61 kips Transverse plastification

HSS Flexural Plastification 4.65 kips-ft 18.80 kips-ft 0.25 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.97 in Plate bearing width
B 4.00 in Column width

0.24 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength



t 0.29 in Column wall thickness
Hb 10.00 in Depth of plate

2.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 4.65 kips-ft Required flexural plastification

Mn 18.80 kips-ft Flexural plastification

X-4 Bottom Detail: Members Report
Knee Brace Connection

Column HSS4x4x5
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 4.10 in

2 Area

tdes 0.29 in Wall Thickness

Brace L3x2.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.50 in Flange width
d 3.00 in Overall depth
a 2.50 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.88 in Kdes
kdet 0.88 in Kdet

X-4 Bottom Detail: Components Report
Knee Brace Connection

Gusset P0.47x5.00x10.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 5.00 in Width
t 0.47 in Thickness

Clip
H_clip 3.50 in Horiz. Clip
V_clip 1.78 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.25 in

X-4 Top Detail: 3D View
Vertical Brace Diagonal Connection

X-4 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDX-4 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x10.00x7.31 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 1.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 41.00 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Bolt Shear at Beam 0.47 PASS

Bottom Gusset/Beam connection Plate Axial Yield 0.23 PASS

Bottom Gusset/Column connection Column Weld Strength 0.21 PASS

Bottom Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.54 PASS

LRFD



X-4 Top Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x10.00x7.31 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -19.08 kips Calculated Shear Load
Total Axial Load 11.58 kips Calculated Axial Load (compression)
Column Force 2.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 10.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 13.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.47 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.23 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4



tmin 0.29 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 19.08 kips 84.18 kips 0.23 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 2.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 84.18 kips Shear yield strength

Plate Shear Yield 19.08 kips 72.90 kips 0.26 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 19.08 kips 64.42 kips 0.30 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.20 in

2 Net area subject to shear

Rn 64.42 kips Shear rupture strength

Plate Shear Rupture at Beam 19.08 kips 62.40 kips 0.31 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 11.58 kips 344.25 kips 0.03 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 7.65 in

2 Gross area subject to tension

Rn 344.25 kips Tensile yield strength

Plate Axial Yield 11.58 kips 109.35 kips 0.11 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 19.08 kips 79.89 kips 0.24 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.02 in
2 Gross area subject to shear

Anv 2.52 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.24 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 79.89 kips Block shear strength

Plate Block Shear at Beam 19.08 kips 79.21 kips 0.24 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear



Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.77 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 79.21 kips Block shear strength

Compression Buckling of the Plate 11.58 kips 109.35 kips 0.11 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 1.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 13.84 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.38 in

2 Gross area subject to compression

Rn 109.35 kips Compressive strength

Plate Flexural Yield 0.10 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 11.58 kips Calculated axial load
Vr -19.08 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr -1.50 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.10 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.10 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 11.58 kips Calculated axial load
Vr -19.08 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 1.50 in Horizontal eccentricity
ey 0.92 in Vertical eccentricity
Mr -1.50 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.10 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.34 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 11.58 kips Calculated axial load
V 19.08 kips Calculated shear load
L 1.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 13.84 Slenderness ratio



Fe 1494.08 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.64 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 1.50 in Design eccentricity
Pn 121.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 89.67 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.34 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 22.32 kips 53.68 kips 0.42 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -19.08 kips Applied shear force
P 11.58 kips Applied axial force

R=(V
2

+ P
2
)
0.5 22.32 kips Resultant shear force

58.74 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 4.02 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 2.48 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.48 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 22.32 kips 53.68 kips 0.42 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -19.08 kips Applied shear force
P 11.58 kips Applied axial force

R=(V
2

+ P
2
)
0.5 22.32 kips Resultant shear force

58.74 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 1.35 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.63 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 22.32 kips 46.99 kips 0.47 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -19.08 kips Applied shear force
P 11.58 kips Applied axial force

R=(V
2

+ P
2
)
0.5 22.32 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.88 Eccentricity coefficient

Rn 46.99 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.88
Elastic method (AISC 14

th
p.7-6)

C 0.88 Coefficient (2.6263 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.92 in Vertical eccentricity
Ang 58.74 Angle of force in degrees, relative X axis

Weld at Column 22.32 kips 88.18 kips 0.25 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 11.58 kips 35.71 kips 0.32 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 35.71 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 15.67 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 15.67 kips-ft Flexural plastification

LRFDX-4 Top Detail: Bot Gusset/Beam Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x10.00x7.31 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 12.03 kips Calculated Shear Load
Axial Load 20.08 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 7.31 in Min weld segment length

Plate Shear Yield 12.03 kips 59.22 kips 0.20 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.74 in

2 Gross area subject to shear

Rn 59.22 kips Shear yield strength

Plate Shear Rupture 12.03 kips 71.56 kips 0.17 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.74 in

2 Net area subject to shear



Rn 71.56 kips Shear rupture strength

Plate Axial Yield 20.08 kips 88.83 kips 0.23 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.74 in

2 Gross area subject to tension

Rn 88.83 kips Tensile yield strength

Plate Flexural Yield 0.09 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 20.08 kips Calculated axial load
Vr 12.03 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.74 in

2 Gross area of the plate

Zpl 5.01 in
3 Plastic modulus of the shear plate

Pc 88.83 kips Available tensile strength (see check 'Axial 
Yield')

Vc 59.22 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 13.53 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.09 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.03 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 12.03 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.74 in

2 Net area of the plate

Znet 5.01 in
3 Plastic modulus of net section

Vc 71.56 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 18.17 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 12.03 kips 57.31 kips 0.21 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 7.31 in Weld length

Rn 57.31 kips Weld strength

Beam Web Yielding 20.08 kips 123.18 kips 0.16 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.68 in Distance from outer face of the flange to the web 

toe of the fillet
N 7.31 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.23 in Beam web thickness



Rn 123.18 kips Beam web local yielding

LRFDX-4 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x10.00x7.31 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 16.46 kips Calculated Shear Load
Axial Load 6.58 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 10.75 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 13.75 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.47 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.29 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 10.00 in Min weld segment length

Plate Shear Yield 16.46 kips 81.00 kips 0.20 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.75 in

2 Gross area subject to shear

Rn 81.00 kips Shear yield strength



Plate Shear Rupture 16.46 kips 97.88 kips 0.17 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.75 in

2 Net area subject to shear

Rn 97.88 kips Shear rupture strength

Plate Axial Yield 6.58 kips 121.50 kips 0.05 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.75 in

2 Gross area subject to tension

Rn 121.50 kips Tensile yield strength

Plate Flexural Yield 0.04 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.58 kips Calculated axial load
Vr 16.46 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.75 in

2 Gross area of the plate

Zpl 9.38 in
3 Plastic modulus of the shear plate

Pc 121.50 kips Available tensile strength (see check 'Axial 
Yield')

Vc 81.00 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 25.31 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.04 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.03 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 16.46 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.75 in

2 Net area of the plate

Znet 9.37 in
3 Plastic modulus of net section

Vc 97.88 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 33.98 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.03 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 16.46 kips 78.38 kips 0.21 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 10.00 in Weld length

Rn 78.38 kips Weld strength

HSS Transverse Plastification 6.58 kips 37.86 kips 0.17 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)



Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
tp 0.38 in Plate thickness
lb 10.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 37.86 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 18.38 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.29 in Column wall thickness
Hb 10.00 in Depth of plate

2.50 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 18.38 kips-ft Flexural plastification

LRFDX-4 Top Detail: Bot Gusset/Brace Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x26 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x5 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L3x2.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x10.00x7.31 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 41.00 kips Brace Axial (compression)
Brace Moment 3.20 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 3.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 6.18 in Max weld segment length

Gusset Plate Compression (Whitmore) 41.00 kips 75.26 kips 0.54 PASS



Pn = Fy*Ag = 0.9 (J4-6)
K 0.50 Effective length factor
L 2.57 in Unbraced length
r 0.11 in Radius of gyration
KL/r 11.88 Plate slenderness
Fy 36.00 ksi Gusset plate yield stress
Ag 2.32 in

2 Gross area of plate (Whitmore section)

Pn 75.26 kips Gusset plate compressive strength

Brace Weld Strength 41.00 kips 85.49 kips 0.48 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 15.35 in Weld length

Rn 85.49 kips Weld strength

X-4 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x26
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 6.49 in Flange width
d 12.20 in Overall depth
tw 0.23 in Web thickness
tf 0.38 in Flange thickness
a 7.65 in

2 Area

kdes 0.68 in Kdes
kdet 1.06 in Kdet
k1 0.75 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x5
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 4.10 in

2 Area



tdes 0.29 in Wall Thickness

Bottom Brace L3x2.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.50 in Flange width
d 3.00 in Overall depth
a 2.50 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.88 in Kdes
kdet 0.88 in Kdet

X-4 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Bottom Gusset P0.38x10.00x7.31
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 10.00 in Width
t 0.38 in Thickness

Clip
H_clip 6.00 in Horiz. Clip
V_clip 3.06 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325



d 0.75 in Diameter
Strength

Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.25 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in
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Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-5 Bottom Detail PASS(UC-0.5)
X-5 Top Detail PASS(UC-0.5)

X-5 Bottom Detail: 3D View
Vertical Brace Diagonal Connection



X-5 Bottom Detail: 2D Views
Vertical Brace Diagonal Connection

Side view

Front view

Top view



LRFDX-5 Bottom Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x46.14x8.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 27.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 35.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Top Brace Axial 20.10 kips User Input Top Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection Bolt Bearing on Beam 0.45 PASS

Top Gusset/Beam connection Plate Axial Yield 0.04 PASS

Top Gusset/Column connection Column Weld Strength 0.04 PASS

Top Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.45 PASS

LRFD



X-5 Bottom Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x46.14x8.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load 31.58 kips Calculated Shear Load
Total Axial Load 6.31 kips Calculated Axial Load (compression)
Column Force 35.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.50 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.41 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4



tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 11.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 11.00 in Max weld segment length

Beam Shear Yield 31.58 kips 174.30 kips 0.18 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 5.81 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 174.30 kips Shear yield strength

Plate Shear Yield 31.58 kips 118.80 kips 0.27 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 5.50 in

2 Gross area subject to shear

Rn 118.80 kips Shear yield strength

Beam Shear Rupture 31.58 kips 127.46 kips 0.25 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 4.36 in

2 Net area subject to shear

Rn 127.46 kips Shear rupture strength

Plate Shear Rupture at Beam 31.58 kips 97.87 kips 0.32 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 3.75 in

2 Net area subject to shear

Rn 97.87 kips Shear rupture strength

Beam Axial Yield 6.31 kips 900.00 kips 0.01 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 20.00 in

2 Gross area subject to tension

Rn 900.00 kips Tensile yield strength

Plate Axial Yield 6.31 kips 178.20 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 5.50 in

2 Gross area subject to tension

Rn 178.20 kips Tensile yield strength

Beam Block Shear 31.58 kips 230.11 kips 0.14 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 8.37 in
2 Gross area subject to shear

Anv 7.10 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.86 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 230.11 kips Block shear strength

Plate Block Shear at Beam 31.58 kips 104.11 kips 0.30 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 5.00 in
2 Gross area subject to shear



Anv 3.47 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.53 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 104.11 kips Block shear strength

Compression Buckling of the Plate 6.31 kips 178.20 kips 0.04 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 2.50 in Unbraced length
r 0.14 in Radius of gyration
KL/r 17.30 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 5.50 in

2 Gross area subject to compression

Rn 178.20 kips Compressive strength

Plate Flexural Yield 0.11 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.31 kips Calculated axial load
Vr 31.58 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 5.50 in

2 Gross area of the plate

Zpl 15.13 in
3 Plastic modulus of the shear plate

Pc 178.20 kips Available tensile strength (see check 'Axial 
Yield')

Vc 118.80 kips Available shear strength (see check 'Shear 
Yield')

ex 2.50 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mr 6.58 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 40.84 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.11 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.14 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.31 kips Calculated axial load
Vr 31.58 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.75 in

2 Net area of the plate

Znet 9.88 in
3 Plastic modulus of net section

Vc 97.87 kips Available shear strength (see check 'Shear 
Rupture')

ex 2.50 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mr 6.58 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 35.80 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.14 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.41 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 6.31 kips Calculated axial load
V 31.58 kips Calculated shear load
L 2.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.14 in Radius of gyration of the plate
KL/r 17.30 Slenderness ratio



Fe 956.21 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.44 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 5.50 in

2 Gross area of the plate

0.26 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 6.48 in

3 Section modulus of net section

a 2.50 in Design eccentricity
Pn 198.00 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 93.36 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.41 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 32.20 kips 71.57 kips 0.45 PASS
Rn = 1*Rn_boltA + 3*Rn_boltB = 0.75 (J3-6b)
V 31.58 kips Applied shear force
P 6.31 kips Applied axial force

R=(V
2

+ P
2
)
0.5 32.20 kips Resultant shear force

78.70 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 2.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 2.14 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.24 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 71.57 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 32.20 kips 71.57 kips 0.45 PASS
Rn = 1*Rn_boltA + 3*Rn_boltB = 0.75 (J3-6b)
V 31.58 kips Applied shear force
P 6.31 kips Applied axial force

R=(V
2

+ P
2
)
0.5 32.20 kips Resultant shear force

78.70 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.00 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 0.61 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.24 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 71.57 kips Total bolt bearing strength

Bolt Shear at Beam 32.20 kips 71.57 kips 0.45 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V 31.58 kips Applied shear force
P 6.31 kips Applied axial force

R=(V
2

+ P
2
)
0.5 32.20 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 4 Number of bolts
C 1.00 Eccentricity coefficient

Rn 71.57 kips Bolt shear rupture strength

Bolt Group Eccentricity 1.00
Elastic method (AISC 14

th
p.7-6)

C 1.00 Coefficient (4.0000 / 4)
Nrows 1 Number of rows of bolts
Ncols 4 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.00 in Vertical eccentricity
Ang 78.70 Angle of force in degrees, relative X axis

Weld at Column 32.20 kips 122.50 kips 0.26 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 11.00 in Weld length

Rn 122.50 kips Weld strength

HSS Transverse Plastification 6.31 kips 59.18 kips 0.11 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.50 in Plate thickness
lb 11.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 59.18 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 31.63 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 1.00 in Plate bearing width
B 4.00 in Column width

0.25 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 11.00 in Depth of plate

2.75 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 31.63 kips-ft Flexural plastification

LRFDX-5 Bottom Detail: Top Gusset/Beam 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x46.14x8.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.87 kips Calculated Shear Load
Axial Load 4.58 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 8.78 in Min weld segment length

Plate Shear Yield 2.87 kips 71.14 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.29 in

2 Gross area subject to shear

Rn 71.14 kips Shear yield strength

Plate Shear Rupture 2.87 kips 85.97 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material



Anv 3.29 in
2 Net area subject to shear

Rn 85.97 kips Shear rupture strength

Plate Axial Yield 4.58 kips 106.72 kips 0.04 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.29 in

2 Gross area subject to tension

Rn 106.72 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.58 kips Calculated axial load
Vr 2.87 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.29 in

2 Gross area of the plate

Zpl 7.23 in
3 Plastic modulus of the shear plate

Pc 106.72 kips Available tensile strength (see check 'Axial 
Yield')

Vc 71.14 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 19.53 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.87 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 3.29 in

2 Net area of the plate

Znet 7.23 in
3 Plastic modulus of net section

Vc 85.97 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 26.22 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 2.87 kips 68.85 kips 0.04 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 8.78 in Weld length

Rn 68.85 kips Weld strength

Beam Web Yielding 4.58 kips 318.16 kips 0.01 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 1.31 in Distance from outer face of the flange to the web 

toe of the fillet
N 8.78 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam



tw 0.41 in Beam web thickness

Rn 318.16 kips Beam web local yielding

LRFDX-5 Bottom Detail: Top Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x46.14x8.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 15.08 kips Calculated Shear Load
Axial Load 1.31 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 8.46 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 11.46 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.56 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.35 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 46.14 in Min weld segment length

Plate Shear Yield 15.08 kips 373.74 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 17.30 in

2 Gross area subject to shear



Rn 373.74 kips Shear yield strength

Plate Shear Rupture 15.08 kips 451.60 kips 0.03 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 17.30 in

2 Net area subject to shear

Rn 451.60 kips Shear rupture strength

Plate Axial Yield 1.31 kips 560.60 kips 0.00 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 17.30 in

2 Gross area subject to tension

Rn 560.60 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.31 kips Calculated axial load
Vr 15.08 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 17.30 in

2 Gross area of the plate

Zpl 199.59 in
3 Plastic modulus of the shear plate

Pc 560.60 kips Available tensile strength (see check 'Axial 
Yield')

Vc 373.74 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 538.88 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 15.08 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 17.30 in

2 Net area of the plate

Znet 199.59 in
3 Plastic modulus of net section

Vc 451.60 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 723.50 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 15.08 kips 361.67 kips 0.04 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 46.14 in Weld length

Rn 361.67 kips Weld strength

HSS Transverse Plastification 1.31 kips 166.17 kips 0.01 PASS



Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
tp 0.38 in Plate thickness
lb 46.14 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 166.17 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 367.76 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.35 in Column wall thickness
Hb 46.14 in Depth of plate

11.54 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 367.76 kips-ft Flexural plastification

LRFDX-5 Bottom Detail: Top Gusset/Brace 
Report

Vertical Brace Diagonal Connection

Material Properties:
Beam W14x68 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x6 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.50x4.00x11.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Top Gusset P0.38x46.14x8.78 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 20.10 kips Brace Axial (compression)
Brace Moment 1.83 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 5.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D



D 0.25 in Weld size
Lmax 22.55 in Max weld segment length

Gusset Plate Compression (Whitmore) 20.10 kips 44.63 kips 0.45 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 16.57 in Unbraced length
r 0.11 in Radius of gyration
KL/r 76.54 Plate slenderness
Fcr 26.45 ksi Flexural buckling stress (E3-2)
Ag 1.88 in

2 Gross area of plate (Whitmore section)

Pn 44.63 kips Gusset plate compressive strength

Brace Weld Strength 20.10 kips 230.86 kips 0.09 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 41.46 in Weld length

Rn 230.86 kips Weld strength

X-5 Bottom Detail: Members Report
Vertical Brace Diagonal Connection

Beam W14x68
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 10.00 in Flange width
d 14.00 in Overall depth
tw 0.41 in Web thickness
tf 0.72 in Flange thickness
a 20.00 in

2 Area

kdes 1.31 in Kdes
kdet 1.56 in Kdet
k1 1.06 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 4 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x6
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties



d 4.00 in Depth
b 4.00 in Width
a 4.78 in

2 Area

tdes 0.35 in Wall Thickness

Top Brace L5x3.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 3.50 in Flange width
d 5.00 in Overall depth
a 4.00 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.94 in Kdes
kdet 0.94 in Kdet

X-5 Bottom Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.50x4.00x11.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.50 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 4 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Top Gusset P0.38x46.14x8.78
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 46.14 in Width
t 0.38 in Thickness

Clip
H_clip 7.26 in Horiz. Clip
V_clip 1.54 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



Beam Bolts 3/4" A325
Bolt Properties

Type A325
d 0.75 in Diameter

Strength
Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.25 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

X-5 Top Detail: 3D View
Vertical Brace Diagonal Connection

X-5 Top Detail: 2D Views
Vertical Brace Diagonal Connection

Side view



Front view

Bottom view



LRFDX-5 Top Detail: Summary Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x40.00x7.12 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.00 kips User Input Shear Load
Beam Axial Load 5.00 kips User Input Beam Axial Force
Column Force 5.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment
Bottom Brace Axial 20.10 kips User Input Bottom Brace Axial Force 

(compression)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Connection Controlling Limit State Max Unity 
Check

Result

Beam/Column connection HSS Transverse Plastification 0.28 PASS

Bottom Gusset/Beam connection Plate Axial Yield 0.05 PASS

Bottom Gusset/Column connection Column Weld Strength 0.05 PASS

Bottom Gusset/Brace connection Gusset Plate Compression (Whitmore) 0.48 PASS

LRFD



X-5 Top Detail: Beam/Column Report Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x40.00x7.12 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Total Shear Load -2.62 kips Calculated Shear Load
Total Axial Load 6.50 kips Calculated Axial Load (compression)
Column Force 5.00 kips User Input Column Force
Column Moment 0.00 kips-ft User Input Column Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Beam PASS
Check Min Bolt Spacing Pass Condition: Smin >= (2+2/3) * dbolt (J3.3)
Smin 3.00 in Min bolt spacing
dbolt 0.75 in Bolt diameter
Check Max Bolt Spacing Pass Condition: Smax<= min(12.00 in, 24*t) (J3.5a)
Smax 3.00 in Max bolt spacing
t 0.26 in Thickness of governing element (Beam)
Check Min Edge Distance Pass Condition: EDmin >= EDallow (J3.4)
Check Max Edge Distance Pass Condition: EDmax <= min (6.00 in, 12*t) (J3.5)

Column Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.25 in Weld size
Dmax 0.31 in Max Size Allowed
t 0.38 in Min shelf dimension
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4



tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 9.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.25 in Weld size
Lmax 9.00 in Max weld segment length

Beam Shear Yield 2.62 kips 95.94 kips 0.03 PASS
Rn = 0.6 *Fy*Agv*Cv = 1.00 (G2-1)
Fy 50.00 ksi Minimum yield stress of material
Agv 3.20 in

2 Gross area subject to shear

Cv 1.00 Web shear coefficient (G2-2)

Rn 95.94 kips Shear yield strength

Plate Shear Yield 2.62 kips 72.90 kips 0.04 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 3.38 in

2 Gross area subject to shear

Rn 72.90 kips Shear yield strength

Beam Shear Rupture 2.62 kips 73.58 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 65.00 ksi Minimum tensile stress of material
Anv 2.52 in

2 Net area subject to shear

Rn 73.58 kips Shear rupture strength

Plate Shear Rupture at Beam 2.62 kips 62.40 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.39 in

2 Net area subject to shear

Rn 62.40 kips Shear rupture strength

Beam Axial Yield 6.50 kips 291.60 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 50.00 ksi Minimum yield stress of material
Ag 6.48 in

2 Gross area subject to tension

Rn 291.60 kips Tensile yield strength

Plate Axial Yield 6.50 kips 109.35 kips 0.06 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area subject to tension

Rn 109.35 kips Tensile yield strength

Beam Block Shear 2.62 kips 90.27 kips 0.03 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 3.41 in
2 Gross area subject to shear

Anv 2.84 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.28 in

2 Net area subject to tension

Fu 65.00 ksi Minimum tensile stress of material
Fy 50.00 ksi Minimum yield stress of material

Rn 90.27 kips Block shear strength

Plate Block Shear at Beam 2.62 kips 79.21 kips 0.03 PASS
Rn = [ min(0.6*Fu*Anv, 0.6*Fy*Agv) +
Ubs*Fu*Ant ]

= 0.75 (J4-5)

Agv 2.81 in
2 Gross area subject to shear



Anv 1.99 in
2 Net area subject to shear

Ubs 1.00 Uniform tension stress factor
Ant 0.77 in

2 Net area subject to tension

Fu 58.00 ksi Minimum tensile stress of material
Fy 36.00 ksi Minimum yield stress of material

Rn 79.21 kips Block shear strength

Compression Buckling of the Plate 6.50 kips 109.35 kips 0.06 PASS
Rn = Fy * Ag = 0.9 (J4-6)
K 1.00 Effective length factor
L 1.50 in Unbraced length
r 0.11 in Radius of gyration
KL/r 13.84 Plate slenderness
Fy 36.00 ksi Capacity = Minimum Yield stress for KL/r <= 25
Ag 3.38 in

2 Gross area subject to compression

Rn 109.35 kips Compressive strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 6.50 kips Calculated axial load
Vr -2.62 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 3.38 in

2 Gross area of the plate

Zpl 7.59 in
3 Plastic modulus of the shear plate

Pc 109.35 kips Available tensile strength (see check 'Axial 
Yield')

Vc 72.90 kips Available shear strength (see check 'Shear 
Yield')

ex 1.50 in Horizontal eccentricity
ey 0.93 in Vertical eccentricity
Mr 0.17 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.50 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 6.50 kips Calculated axial load
Vr -2.62 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.39 in

2 Net area of the plate

Znet 5.55 in
3 Plastic modulus of net section

Vc 62.40 kips Available shear strength (see check 'Shear 
Rupture')

ex 1.50 in Horizontal eccentricity
ey 0.93 in Vertical eccentricity
Mr 0.17 kips-ft Moment due to eccentricity = Vr*ex + Pr*ey
Mc 20.13 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Plate Flexural Buckling 0.09 PASS
P / (Pn* ) + V / (Vn* ) <= 1.0 = 0.90 (AISC 14

th
Edition)

P 6.50 kips Calculated axial load
V 2.62 kips Calculated shear load
L 1.50 in Length of connecting element (distance between 

the applied load and resisting element)
r 0.11 in Radius of gyration of the plate
KL/r 13.84 Slenderness ratio



Fe 1494.08 ksi Elastic critical buckling stress, per eqn E3-4, Fe

= (
2
*E)/(KL/r)

2

Fy 36.00 ksi Minimum yield stress of material
Fcr_Comp 35.64 ksi Compression stress = Fy when KL/r <= 25, per 

J4.4
Ag 3.38 in

2 Gross area of the plate

0.33 Buckling factor (pg 9.9) (eqn 9-18)
Q 1.00 Buckling factor (eqn 9-15 through 9-17)
Fcr_Flex 36.00 ksi Critical stress, per eqn 9-14, Fcr = Fy * Q
Snet 3.74 in

3 Section modulus of net section

a 1.50 in Design eccentricity
Pn 121.50 kips Compressive capacity, per eqn J4-1, Pn = Fy * 

Ag
Vn 89.67 kips Plate flexural buckling, per eqn 9-6, Vn = 

(Fcr_Flex * Snet) /a
UC 0.09 Unity check per interaction equation, P/(Pn* ) + 

V/(Vn* ) <= 1

Bolt Bearing on Beam 7.01 kips 53.68 kips 0.13 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -2.62 kips Applied shear force
P 6.50 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.01 kips Resultant shear force

21.97 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole
Fu 65.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 4.08 in Vertical edge spacing
eh 1.50 in Horizontal edge spacing
Lc_boltA 1.21 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 1.21 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Bearing on Plate at Beam 7.01 kips 53.68 kips 0.13 PASS
Rn = 1*Rn_boltA + 2*Rn_boltB = 0.75 (J3-6b)
V -2.62 kips Applied shear force
P 6.50 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.01 kips Resultant shear force

21.97 degrees Angle between the resultant shear force and 
horizontal

db 0.75 in Bolt diameter
dv 0.81 in Slotted hole vertical dimension
dh 0.81 in Slotted hole horizontal dimension
dc 0.41 in Distance from center of bolt to the edge of the 

hole



Fu 58.00 ksi Minimum tensile stress of material
sv 3.00 in Vertical bolt spacing
sh 0.00 in Horizontal bolt spacing
ev 1.50 in Vertical edge spacing
eh 2.50 in Horizontal edge spacing
Lc_boltA 2.29 in Minimum clear distance for the corner edge bolt: 

Lc_boltA = min( (ev /sin( ), (eh /cos( ) ) - dc
Lc_boltB 2.29 in Minimum clear distance for the side edge bolts: 

Lc_boltB = min( (sv - 0.5 * dv /sin( )), (eh /cos(
) ) - dc

Rn_boltA 23.86 kips Available bearing strength for the corner edge 
bolt: Rn_boltA = min[(1.5* Lc_boltA * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn_boltB 23.86 kips Available bearing strength for each side edge 
bolt: Rn_boltB = min[(1.5* Lc_boltB * t * Fu), 
(3.0*db * t * Fu), Rn-bolt]

Rn-bolt 23.86 kips Bolt shear strength Rn-bolt=Fnv*Abolt
Fnv 54.00 ksi Nominal shear stress of bolt

Rn 53.68 kips Total bolt bearing strength

Bolt Shear at Beam 7.01 kips 38.15 kips 0.18 PASS
Rn = Fnv*Ab*Nbolt*C = 0.75 (J3-1)
V -2.62 kips Applied shear force
P 6.50 kips Applied axial force

R=(V
2

+ P
2
)
0.5 7.01 kips Resultant force in bolts

Fnv 54.00 ksi Shear stress N type
Ab 0.44 in

2 Area of bolt

Nbolt 3 Number of bolts
C 0.71 Eccentricity coefficient

Rn 38.15 kips Bolt shear rupture strength

Bolt Group Eccentricity 0.71
Elastic method (AISC 14

th
p.7-6)

C 0.71 Coefficient (2.1323 / 3)
Nrows 1 Number of rows of bolts
Ncols 3 Number of bolts per row
Dx 0.00 in Horizontal bolt spacing
Dy 3.00 in Vertical bolt spacing
Ex 0.00 in Horizontal eccentricity
Ey 0.93 in Vertical eccentricity
Ang 21.97 Angle of force in degrees, relative X axis

Weld at Column 7.01 kips 88.18 kips 0.08 PASS
Rn = 2 * C1 * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 4.00 Weld fillet size in sixteenths of an inch
L 9.00 in Weld length

Rn 88.18 kips Weld strength

HSS Transverse Plastification 6.50 kips 22.89 kips 0.28 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 9.00 in Plate length



B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 22.89 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 10.05 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 9.00 in Depth of plate

2.25 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
ex 0.00 in Horizontal eccentricity
ey 0.00 in Vertical eccentricity
Mreq 0.00 kips-ft Required flexural plastification = V*ex + P*ey

Mn 10.05 kips-ft Flexural plastification

LRFDX-5 Top Detail: Bot Gusset/Beam Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x40.00x7.12 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 2.68 kips Calculated Shear Load
Axial Load 4.62 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Beam Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 7.12 in Min weld segment length

Plate Shear Yield 2.68 kips 57.65 kips 0.05 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 2.67 in

2 Gross area subject to shear

Rn 57.65 kips Shear yield strength

Plate Shear Rupture 2.68 kips 69.65 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 2.67 in

2 Net area subject to shear



Rn 69.65 kips Shear rupture strength

Plate Axial Yield 4.62 kips 86.47 kips 0.05 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 2.67 in

2 Gross area subject to tension

Rn 86.47 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 4.62 kips Calculated axial load
Vr 2.68 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 2.67 in

2 Gross area of the plate

Zpl 4.75 in
3 Plastic modulus of the shear plate

Pc 86.47 kips Available tensile strength (see check 'Axial 
Yield')

Vc 57.65 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 12.82 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 2.68 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 2.67 in

2 Net area of the plate

Znet 4.75 in
3 Plastic modulus of net section

Vc 69.65 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 17.21 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Beam Weld Strength 2.68 kips 55.78 kips 0.05 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 7.12 in Weld length

Rn 55.78 kips Weld strength

Beam Web Yielding 4.62 kips 139.64 kips 0.03 PASS
Rn = (5 * k + N) * Fy * tw = 1.00 (J10-2)
k 0.72 in Distance from outer face of the flange to the web 

toe of the fillet
N 7.12 in Length of bearing
Fy 50.00 ksi Minimum yield stress of beam
tw 0.26 in Beam web thickness



Rn 139.64 kips Beam web local yielding

LRFDX-5 Top Detail: Bot Gusset/Col Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x40.00x7.12 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Shear Load 15.04 kips Calculated Shear Load
Axial Load 1.50 kips Calculated Axial Load (compression)
Moment Load 0.00 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.25 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.25 in Weld size
Lmin 40.00 in Min weld segment length

Plate Shear Yield 15.04 kips 324.00 kips 0.05 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 15.00 in

2 Gross area subject to shear

Rn 324.00 kips Shear yield strength



Plate Shear Rupture 15.04 kips 391.50 kips 0.04 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 15.00 in

2 Net area subject to shear

Rn 391.50 kips Shear rupture strength

Plate Axial Yield 1.50 kips 486.00 kips 0.00 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 15.00 in

2 Gross area subject to tension

Rn 486.00 kips Tensile yield strength

Plate Flexural Yield 0.00 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 1.50 kips Calculated axial load
Vr 15.04 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 15.00 in

2 Gross area of the plate

Zpl 150.00 in
3 Plastic modulus of the shear plate

Pc 486.00 kips Available tensile strength (see check 'Axial 
Yield')

Vc 324.00 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.00 kips-ft Calculated moment
Mc 405.00 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 15.04 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 15.00 in

2 Net area of the plate

Znet 150.00 in
3 Plastic modulus of net section

Vc 391.50 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.00 kips-ft Calculated moment
Mc 543.75 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.00 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 15.04 kips 313.54 kips 0.05 PASS
Rn = 2 * C1 * * * 1.392 * D16 * L

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
0.88 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 4.00 Weld fillet size in sixteenths of an inch
L 40.00 in Weld length

Rn 313.54 kips Weld strength

HSS Transverse Plastification 1.50 kips 65.61 kips 0.02 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)



Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 40.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 65.61 kips Transverse plastification

HSS Flexural Plastification 0.00 kips-ft 125.80 kips-ft 0.00 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.88 in Plate bearing width
B 4.00 in Column width

0.22 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 40.00 in Depth of plate

10.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.00 kips-ft Required flexural plastification

Mn 125.80 kips-ft Flexural plastification

LRFDX-5 Top Detail: Bot Gusset/Brace Report
Vertical Brace Diagonal Connection

Material Properties:
Beam W12x22 A992 Fy = 50.00 ksi Fu = 65.00 ksi
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Plate P0.38x4.00x9.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Brace L5x3.5x8 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Bottom Gusset P0.38x40.00x7.12 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 20.10 kips Brace Axial (compression)
Brace Moment 1.83 kips-ft Brace Moment (not used for design)

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.38 in Weld size
Dmax 0.44 in Max Size Allowed
t 0.50 in Min shelf dimension
Check Weld Min Size Pass
D 0.38 in Weld size
Dmin 0.19 in Min size allowed per Table J2.4
tmin 0.38 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.38 in Weld size
Lmin 3.49 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.38 in Weld size
Lmax 21.04 in Max weld segment length

Gusset Plate Compression (Whitmore) 20.10 kips 41.95 kips 0.48 PASS



Pn = Fcr*Ag = 0.9 (E3-1)
K 0.50 Effective length factor
L 18.16 in Unbraced length
r 0.11 in Radius of gyration
KL/r 83.87 Plate slenderness
Fcr 24.86 ksi Flexural buckling stress (E3-2)
Ag 1.88 in

2 Gross area of plate (Whitmore section)

Pn 41.95 kips Gusset plate compressive strength

Brace Weld Strength 20.10 kips 246.61 kips 0.08 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 6.00 Weld fillet size in sixteenths of an inch
L 29.53 in Weld length

Rn 246.61 kips Weld strength

X-5 Top Detail: Members Report
Vertical Brace Diagonal Connection

Beam W12x22
Material

Name A992 Material name
Fy 50.00 ksi Minimum yield stress of material
Fu 65.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
bf 4.03 in Flange width
d 12.30 in Overall depth
tw 0.26 in Web thickness
tf 0.42 in Flange thickness
a 6.48 in

2 Area

kdes 0.72 in Kdes
kdet 0.94 in Kdet
k1 0.63 in K1

Web Hole Type
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area



tdes 0.23 in Wall Thickness

Bottom Brace L5x3.5x8
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 3.50 in Flange width
d 5.00 in Overall depth
a 4.00 in

2 Area

tf1 0.50 in Flange thickness
tf2 0.50 in Flange thickness
kdes 0.94 in Kdes
kdet 0.94 in Kdet

X-5 Top Detail: Components Report
Vertical Brace Diagonal Connection

Plate P0.38x4.00x9.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Width
t 0.38 in Thickness

Hole
Hole type Standard
Dx 0.81 in Hole width
Dy 0.81 in Hole height
R 1 Number of rows of holes
C 3 Number of holes per row
Rs 3.00 in Row Spacing
Cs 3.00 in Column Spacing

Bottom Gusset P0.38x40.00x7.12
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 40.00 in Width
t 0.38 in Thickness

Clip
H_clip 6.62 in Horiz. Clip
V_clip 1.41 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Beam Bolts 3/4" A325
Bolt Properties

Type A325



d 0.75 in Diameter
Strength

Sn 54.00 ksi Shear strength (N-threads included in shear plane)
T 90.00 ksi Tensile strength

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.38 in

Beam Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.25 in



RISAConnection version 7.0.1

02/07/2018

Global Parameters - Description:
Project Title Bracing Connection Details
Company Blackwell
Designer D.M.V
Job Number 170266
Notes

Global Parameters - Solution:
Design Method AISC 14th (360-10): LRFD
Bolt Group Analysis Method Elastic
Weld Analysis Method Elastic
Consider Bolt Hole Deformation? No
Check Weld Filler Material Matching? Yes
Check Rotational Ductility? Yes
Full Shear Eccentricity Considered? No
Plastic Panel-Zone Shear Deformation Considered? No

Project Explorer Summary:
X-7 Bottom Connection PASS(UC-0.4)
X-7 Top Connection PASS(UC-0.4)

X-7 Bottom Connection: 3D View
Knee Brace Connection



X-7 Bottom Connection: 2D Views
Knee Brace Connection

Left view

Front view



LRFDX-7 Bottom Connection: LRFD Results 
Report

Knee Brace Connection

Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.38x3.00x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 8.50 kips Brace Axial (compression)
Shear Load 8.04 kips Calculated Shear Load
Axial Load 2.77 kips Calculated Axial Load (compression)
Moment Load 0.46 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 2.00 in Vertical brace workpoint offset
dgusset 12.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 12.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass



D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 1.87 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 2.13 in Max weld segment length

Plate Shear Yield 8.04 kips 97.20 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.50 in

2 Gross area subject to shear

Rn 97.20 kips Shear yield strength

Plate Shear Rupture 8.04 kips 117.45 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.50 in

2 Net area subject to shear

Rn 117.45 kips Shear rupture strength

Plate Axial Yield 2.77 kips 145.80 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area subject to tension

Rn 145.80 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.77 kips Calculated axial load
Vr 8.04 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area of the plate

Zpl 13.50 in
3 Plastic modulus of the shear plate

Pc 145.80 kips Available tensile strength (see check 'Axial 
Yield')

Vc 97.20 kips Available shear strength (see check 'Shear 
Yield')

Mr 0.46 kips-ft Calculated moment
Mc 36.45 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.00 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 8.04 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.50 in

2 Net area of the plate

Znet 13.50 in
3 Plastic modulus of net section

Vc 117.45 kips Available shear strength (see check 'Shear 
Rupture')

Mr 0.46 kips-ft Calculated moment
Mc 48.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75



UC 0.00 Unity check per interaction equation, (Vr/Vc)
2

+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 0.71 kips/in 6.68 kips/in 0.11 PASS
Rn = 2 * C1 * * * 1.392 * D16

Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 8.04 kips Shear Load
P 2.77 kips Axial Load
M 0.46 kips-ft Moment
eeff 0.69 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 0.71 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 8.50 kips 21.39 kips 0.40 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 4.44 in Unbraced length
r 0.11 in Radius of gyration
KL/r 49.22 Plate slenderness
Fcr 31.69 ksi Flexural buckling stress (E3-2)
Ag 0.75 in

2 Gross area of plate (Whitmore section)

Pn 21.39 kips Gusset plate compressive strength

Brace Weld Strength 8.50 kips 25.04 kips 0.34 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 6.00 in Weld length

Rn 25.04 kips Weld strength

HSS Transverse Plastification 2.77 kips 27.03 kips 0.10 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 12.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 27.03 kips Transverse plastification

HSS Flexural Plastification 0.46 kips-ft 15.18 kips-ft 0.03 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)



Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 12.00 in Depth of plate

3.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter
Mreq 0.46 kips-ft Required flexural plastification

Mn 15.18 kips-ft Flexural plastification

X-7 Bottom Connection: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-7 Bottom Connection: Components 
Report

Knee Brace Connection

Gusset P0.38x3.00x12.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.00 in Width
t 0.38 in Thickness

Clip
H_clip 2.42 in Horiz. Clip
V_clip 0.83 in Vert. Clip

Column Weld E70
Weld Properties



Type Double Fillet
Fillet Size 0.19 in

Brace Gusset Weld E70
Weld Properties

Type Single Fillet
Fillet Size 0.19 in

X-7 Top Connection: 3D View
Knee Brace Connection

X-7 Top Connection: 2D Views
Knee Brace Connection

Left view



Front view

LRFDX-7 Top Connection: LRFD Results 
Report

Knee Brace Connection



Material Properties:
Column HSS4x4x4 A500 

Gr.B 
Rect

Fy = 46.00 ksi Fu = 58.00 ksi

Brace L2x2x4 A36 Fy = 36.00 ksi Fu = 58.00 ksi
Gusset P0.38x3.50x12.00 A36 Fy = 36.00 ksi Fu = 58.00 ksi

Input Data:
Brace Axial 8.50 kips Brace Axial (compression)
Shear Load -8.04 kips Calculated Shear Load
Axial Load 2.77 kips Calculated Axial Load (compression)
Moment Load 1.38 kips-ft Calculated Moment

Note: Unless specified, all code references are from AISC 360-10 Governing LC: N/A

Limit State Required Available Unity Check Result

HSS Punching Shear PASS
Check Column Slenderness Pass (K1.3)
E 29000.00 ksi Modulus of elasticity
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
B 4.00 in Column face width
(B - 3 * t) / t 14.17 Column slenderness ratio for shear
((B - 3 * t) / t)max 35.15 Slender wall limit for shear (Table K1.2A)
Check Column Slenderness Pass (K1.3)
B / t 17.17 Column slenderness ratio for axial
(B / t)max 40.00 Slender wall limit for axial (Table K1.2A)
Check Column Material Pass (K1.3)
Fy 46.00 ksi Column yield strength
Fy-max 52.00 ksi Column yield strength limit (Table K1.2A)
Check Column Ductility Pass (Table K1.2A) Condition: Fy / Fu<= 0.8 or ASTM 

A500 Grade C
Fy 46.00 ksi Column yield strength
Fu 58.00 ksi Column tensile strength
Check Punching Shear Pass (Eqn K1-3)
Fyp 36.00 ksi Plate yield strength
tp 0.38 in Plate thickness
tp-max 0.38 in Maximum allowed plate thickness

Geometry Restrictions at Column PASS
Check Workpoint Vert. Offset Pass Condition: 0 <=WPv<= 0.5*dgusset
WPv 6.00 in Vertical brace workpoint offset
dgusset 12.00 in Depth of gusset plate

Column Weld Limitations PASS
Weld Min Size, Length (J2.2b)
Check Weld Min Size Pass
D 0.19 in Weld size
Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.23 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 12.00 in Min weld segment length

Brace Weld Limitations PASS
Weld Max/Min Size, Length (J2.2b)
Check Weld Max Size Pass
D 0.19 in Weld size
Dmax 0.25 in Max Size Allowed
t 0.25 in Min shelf dimension
Check Weld Min Size Pass
D 0.19 in Weld size



Dmin 0.13 in Min size allowed per Table J2.4
tmin 0.25 in Controlling member thickness
Check Weld Min Length Pass Condition: Lmin >= 4*D per J2.2b
D 0.19 in Weld size
Lmin 2.00 in Min weld segment length
Check Weld Max Length Pass Condition: Lmax <= 100*D
D 0.19 in Weld size
Lmax 8.21 in Max weld segment length

Plate Shear Yield 8.04 kips 97.20 kips 0.08 PASS
Rn = 0.6 *Fy*Agv = 1.00 (J4-3)
Fy 36.00 ksi Minimum yield stress of material
Agv 4.50 in

2 Gross area subject to shear

Rn 97.20 kips Shear yield strength

Plate Shear Rupture 8.04 kips 117.45 kips 0.07 PASS
Rn = 0.6 *Fu*Anv = 0.75 (J4-4)
Fu 58.00 ksi Minimum tensile stress of material
Anv 4.50 in

2 Net area subject to shear

Rn 117.45 kips Shear rupture strength

Plate Axial Yield 2.77 kips 145.80 kips 0.02 PASS
Rn = Fy*Ag = 0.90 (J4-1)
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area subject to tension

Rn 145.80 kips Tensile yield strength

Plate Flexural Yield 0.01 PASS

(Vr/Vc)
2

+ (Pr/Pc + Mr/Mc)
2

<= 1 (AISC 14
th

Eq.10-5)
Pr 2.77 kips Calculated axial load
Vr 8.04 kips Calculated shear load
Fy 36.00 ksi Minimum yield stress of material
Ag 4.50 in

2 Gross area of the plate

Zpl 13.50 in
3 Plastic modulus of the shear plate

Pc 145.80 kips Available tensile strength (see check 'Axial 
Yield')

Vc 97.20 kips Available shear strength (see check 'Shear 
Yield')

Mr 1.38 kips-ft Calculated moment
Mc 36.45 kips-ft Available moment Mc= *(Fy* Z), =0.90
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Pr/Pc + Mr/Mc)
2

<= 1

Plate Flexural Rupture 0.01 PASS

(Vr/Vc)
2

+ (Mr/Mc)
2

<= 1 (Eq.10-5)

Pr 0.00 kips Calculated axial load
Vr 8.04 kips Calculated shear load
Fu 58.00 ksi Minimum tensile stress of material
An 4.50 in

2 Net area of the plate

Znet 13.50 in
3 Plastic modulus of net section

Vc 117.45 kips Available shear strength (see check 'Shear 
Rupture')

Mr 1.38 kips-ft Calculated moment
Mc 48.94 kips-ft Available moment Mc= *(Fu* Znet), =0.75
UC 0.01 Unity check per interaction equation, (Vr/Vc)

2
+ 

(Mr/Mc)
2

<= 1

Column Weld Strength 0.96 kips/in 6.68 kips/in 0.14 PASS
Rn = 2 * C1 * * * 1.392 * D16



Double Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
V 8.04 kips Shear Load
P 2.77 kips Axial Load
M 1.38 kips-ft Moment
eeff 2.07 in Effective eccentricity
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
0.80 Force redistribution adjustment factor

D16 3.00 Weld fillet size in sixteenths of an inch
ru 0.96 kips/in Required weld stress per AISC 14

th
Eqn 8-11

Rn 6.68 kips/in Weld strength

Gusset Plate Compression (Whitmore) 8.50 kips 22.82 kips 0.37 PASS
Pn = Fcr*Ag = 0.9 (E3-1)
K 1.20 Effective length factor
L 3.11 in Unbraced length
r 0.11 in Radius of gyration
KL/r 34.51 Plate slenderness
Fcr 33.81 ksi Flexural buckling stress (E3-2)
Ag 0.75 in

2 Gross area of plate (Whitmore section)

Pn 22.82 kips Gusset plate compressive strength

Brace Weld Strength 8.50 kips 56.88 kips 0.15 PASS
Rn = C1 * * 1.392 * D16 * L

Single Fillet

1.392 = * 0.6 * FE70 * 2
0.5

/2 * 1/16, =0.75 (AISC 14
th

Eqn 8-2a)
C1 1.00 Electrode strength coefficient (AISC 14

th
table 

8-3)
1.00 Base material proration factor (re-arrangement 

of AISC 14
th

Eqn 9-2)
D16 3.00 Weld fillet size in sixteenths of an inch
L 13.62 in Weld length

Rn 56.88 kips Weld strength

HSS Transverse Plastification 2.77 kips 27.03 kips 0.10 PASS

Rn = Fy*t
2

/(1-tp/B)*(2lb/B + 4*Qf*

(1-tp/B)
0.5

)

= 1.00 (K1-12)

Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
tp 0.38 in Plate thickness
lb 12.00 in Plate length
B 4.00 in Column width
Qf 1.00 User input column stress interaction parameter

Rn 27.03 kips Transverse plastification

HSS Flexural Plastification 1.38 kips-ft 15.18 kips-ft 0.09 PASS

Mn = Fy * t
2

* Hb * (1 / (2 * ) + 2 /

(1 - )
0.5

+ / (1 - ) ) * Qf

= 1.0 (K3-6)

Bb 0.75 in Plate bearing width
B 4.00 in Column width

0.19 Width ratio (Bb / B)
Fy 46.00 ksi Column yield strength
t 0.23 in Column wall thickness
Hb 12.00 in Depth of plate

3.00 Load length parameter ( Hb / B)
Qf 1.00 User input column stress interaction parameter



Mreq 1.38 kips-ft Required flexural plastification

Mn 15.18 kips-ft Flexural plastification

X-7 Top Connection: Members Report
Knee Brace Connection

Column HSS4x4x4
Material

Name A500 Gr.B Rect Material name
Fy 46.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 4.00 in Depth
b 4.00 in Width
a 3.37 in

2 Area

tdes 0.23 in Wall Thickness

Brace L2x2x4
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
b 2.00 in Flange width
d 2.00 in Overall depth
a 0.94 in

2 Area

tf1 0.25 in Flange thickness
tf2 0.25 in Flange thickness
kdes 0.50 in Kdes
kdet 0.50 in Kdet

X-7 Top Connection: Components Report
Knee Brace Connection

Gusset P0.38x3.50x12.00
Material

Name A36 Material name
Fy 36.00 ksi Minimum yield stress of material
Fu 58.00 ksi Minimum tensile stress of material
E 29000.00 ksi Modulus of elasticity

Member Properties
d 3.50 in Width
t 0.38 in Thickness

Clip
H_clip 3.12 in Horiz. Clip
V_clip 1.08 in Vert. Clip

Column Weld E70
Weld Properties

Type Double Fillet
Fillet Size 0.19 in

Brace Gusset Weld E70
Weld Properties

Type Single Fillet



Fillet Size 0.19 in
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