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Cover Sheet.xmced

PROJECT: HORIZON NEIGHBORHOOD CABINS
AT SUMMIT POWDER MOUNTAIN
1000 MODEL
EDEN, UTAH
CLIENT: SIGNATURE BUILDERS
SCOPE: PROVIDE STRUCTURAL ANALYSIS, STRUCTURAL PLANS AND

STRUCTURAL DETAIL SHEETS FOR AMOUNTAIN CABIN

CODE CRITERIA: 2015 IBC
SEISMIC DESIGN CATEGORY D
WIND: 115 MPH EXP. B (STRENGTH)
SNOW: Pg=274PSF EXP 0.7 Pf=192 PSF
SOIL: 1500 psf

MATERIALS STEEL:
ROLLED SECTIONS: ASTM A992 Fy = 50 ksi
HSS COLUMNS: ASTM A500 GRADE B Fy = 46 ksi

PLATE, CHANNELS AND ANGLES:  ASTMA36 Fy = 36 KSI

CONCRETE:
STRENGTH: (DESIGN) 2500 psi
(CONSTRUCTION) SEE PLAN NOTES
REINFORCING STEEL: GRADE 60
WOOD:
STRUCTURAL MEMBERS DF #2
TIMBERS: DF #1

Cover Sheet.mcd Revised January, 2000 Page 1 of 1
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RB1.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

ROOF FRAMING
RB1
Length: 1:=351ft a:=0ft (larger)
Concentrated load: p = 01b G=1-a
Weight per lineal foot: w = (192 + 15)1-plf
Material: i:= DF2
Allowable bending stress Fb: Fbi = 900-psi Allowable shear stress Fv: Fv; = 180-psi
Modulus of elasticity E: E; = 1600000-psi
Cd =load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
-a-C 12
Calculate bending moment: =2 . + w~§ M =317-ft-1b
p-a 1
Calculate the shear: v = T + w-—2- V =362.3-1b_
Use: (2)2X 10 b :=3.0-in d := 9.25:in t:= if (d < 12in,12in,d)
CF = Size factor L4 =if(d > 4-in,if (d > 6-in,if (d > 8:in,1.1,1.2),1.3),1.5)
(sawn lumber only) Cq :=if{d > 10-in,if (d > 12:in,0.9,1.0),(Cp := C] Ci =11
1 . N-l . N-L
Cv = volume factor Cy = 1-(21-2) -(12-2) -(5.125-113j C3:=if(C3 > 1,1,C3) C3=1
(glu-laminated lumber only) 1 d b

12:in 0.092 120 0.136
CF = LSL size factor: Cq = ( ) Cq=1 CF = LVL size factor: Cs5 = (—j Cs=1

t

12+in 0.111
CF = PSL size factor: Cg = ( ) Ce=1 Cg =Cq Co:=Cy

Required section modulus: = M S = 3.8.in
" FppCdCrC; 00 T
. ) b 2 3
Actual section modulus: S= -6—-d S = 42.8-in
. V-w-d .2
Required area: A=15 A =1.7in
Fvy |} e
Actual area: A,=bd A= 27.7-in2
Check deflection: I:= %-dg I= 197.9-in4
Allowable deflection: L = 0.175-in
29 4 240
-a -C 5-w-l
Actual deflection: y = P + _3
3‘Ei'1'1 384'Ei‘I y — 2.208 X 10 -il’l

Wd Bm Simple Span.mcd Revised January, 2000 Page 1 of 1



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

RB2.xmcd

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd = load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 1 3/4 X 11 7/8 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

(22
(22

CF = LSL size factor:

CF =PSL size factor:

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

Wd Bm Simple Span.mcd

ROOF FRAMING
RB2

1= 131t a:=0-ft (larger)

p =01 S=1-a

w = (192 + 15)1-plf

i:=LVL

Fbj = 2600-psi Allowable shear stress Fv: Fvi = 285-psi

E; = 2000000-psi

Cd:=1.0
Cr:=1.0
-a-c 12
M= B s M= 4372000
y=E (w-—lj = 1345.5-b
1 2)
b :=3.5-in d:= 11.875-in t:=if(d £ 12-in,12-in,d)
Cp = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3), 1.5)

= if(d > 10-in,if (d > 12+in,0.9,1.0),(Cy = C] C

Cp:

AR i1
Cy = 1212 (122 [5125 2] 3 =if(Cy>1.1,C3) C3 =
; (J(d)( P camiess e o

0-092 12-in

t

)

0.111

=) -1
R

Cg=C1 Cy=Cq
= S = 20.2:in°
Cd crg; 000 T
b 2
=l S = 82.3+in
M%Z=15(V_W‘dj A = 6-in
Fvj ATl —
.2
A= bd A = 41.6-in
1= 2d = 488.4-in"
12
a5 = 065in
Cpad 5wl
3EpI1 384-Fl - 0136:n

Revised January, 2000

=1

1

0.136
=1 CF = LVL size factor: Cs = (—) Cs=1

Page 1 of 1



RB3.xmcd

BEAM OVERHANGING ONE SUPPORT - CONCENTRATED LOAD AT OVERHANG

Simple length:
Cantilever length:
Uniform load:

Point load at cantilever:

Material:

Allowable bending stress Fb:

Modulus of elasticity E:

Determine reactions:

Determine shear forces:

Determine max locations:

Determine moments:
(between supports)

(at cantilever
end)

Use: (3)13/4X 18 LVL

CF = Size factor

{sawn lumber only)

Cv = volume factor

(glu-laminated lumber only)

CF = LSL size factor: Cy:

CF = PSL size factor: Ce:

Wd Bm AISC Load 24-26.mcd

ROOF FRAMING
RB3

Cd = load duration factor:;
Cr = repetitive use factor:

Allowable shear stress Fv: Fvj = 285-psi

Fb; = 2600-psi
E; = 2000000-psi

w (12_ 2) _Pa

Rl = —- o
2-1
w 2 P
R2:=—(1+2) +—-(1+a
o+ + (4 a)
V1:=RI1 V2 =wa+P V1 =11576.4-1b
P.
V3 = -\Y--(lz + a2) 42
2-1 1

1 a2
Xi=—|1-|— X = 6.429-ft
2 l2

Ml = =+ 2)-(1—a)° -
8.1
2

M2 = W—:— +P-a

P-a-x

M := if (M1 > M2,M1,M2)
Y= (V1 > V2,if (V1 > V3,V1,V3),if (V2 > V3,V2

t = if(d £ 12-in,12-in, d)

G =i (d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
Cy = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp = Cq

1,41 N
C3 :=1-(21'-f1l) -(12-%) -(5.125-%) C3:=if(C3 > 1,1,C3) C3 = 0.998

Cp =09

12:in 0.092 12in 0.136
( ) C4 = 0.963 CF =LVLsize factor: Cs5:= ( ] Cs5 = 0.946

t t

12n 0.111
( ) Ce = 0.956 Cg:=Cq Co=Cq

t

Revised January, 2000 Page 1 of 2



RB3.xmcd

M

Required section modulus: Srotm —
(1-Fb);-Cd-Cr-C4

2
Actual section modulus: Sa = b-%— >
Required area: Ar = 1,5.(V —w d)
Fvj
Actual area: Aa :=b-d >
d3 4
Determine deflections: I:= b-E I=2551.5in
W-X 4 2 2 3 22 2 2 P-a-12
y = -(1 -21"x +1x =2a @ +2ax ) ye = 0.06415-
24.E; Tl .
(between supports) >
=2 (3.3 420 P) I Pa’ (+2)  yl:=yl+ylo
= B . —4-q -] — = N o=
Y 24.F; 1 y 3-E; 1 A
(at end of cantilever) >

Wd Bm AISC Load 24-26.mcd Revised January, 2000 Page 2 of 2



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

RB4.xmcd

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 13/4 X 9 1/2 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor
{glu-laminated lumber only)

CF = LSL size factor: Cq = (

0.111
CF =PSL size factor: Cg = [—j Ce=1 Cg =Cq1

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

Wd Bm Simple Span.mcd

ROOF FRAMING
RB4
L= 61t a:= 0-ft (larger)
p = 01b s=1-a
w = (192 + 15)1-plf
i:=LVL
Fbj = 2600-psi Allowable shear stress Fv: Fvi = 285-psi

Ej = 2000000 psi

Cd:=1.0
Cr:=1.0
-a-c 12
M=EE s ws | M=9315 R
pa 1
1 2, T
b :=3.5in d:=9.51n

C1 = if(d > 4-in,if(d > 6-in,if (d > 8-in,1.1,1.2),1.3),1.5)
C1 = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp = Cy

t = if(d € 12-in,12-in,d)

Cy = 1.1

1 .1 1
ft in inY
Cz=1{21=]| |12=] 51252 C3:=if(C3>1,1,C3) C3 =1
3[1)(d)( bj = (3 3) ©s

t

Co = Cq
M
= S = 4.3-in
Fbs-Cd-CrCy, 0 T -
b
S, g-dz S = 52.6in°
V-wd 2
=1.5 A =24in
A [ Fvi j """""""""""
A= bd in?
A=D A =3321n
I:= -P—.d3 1= 250.1-in4
12
1
_2—2-6 = 0.3-in
yi= p-az-c2 5wl
3.Ey L1 384-E;l y = 0.012-in

Revised January, 2000

0.092 12:in 0.136
) C4=1  CF=LVLsize factor: Cs = (—j Cs=1

Page 1 of 1



RAM SBeam v5.01
Powder Mountain 1000

RAM RB5

Grayvity Beam Design

07/21/17 11:41:31

STEEL CODE: AISC 360-05 LRFD

SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (20.00,0.00)
Maximum Depth Limitation specified = 15.00 in

Beam Size (User Selected) =
Total Beam Length (ft)
Cantilever on right (ft) =
Mp (kip-ft) = 219.65
Top flange braced by decking.
LINE LOADS (k/ft):
Load Dist (ft) DL LL
1 0.000 0.045 0.000
12.000 0.045 0.000
2 0.000 0.140 1.800
12.000 0.140 1.800
3 12.000 0.045 0.000
20.000 0.045 0.000
4 12.000 0.140 1.800
20.000 0.140 1.800

HSS14X6X3/8
= 20.00
8.00

Fy = 46.0ksi

SHEAR (Ultimate): Max Vu (1.2DL+1.6LL) = 26.88 kips 0.90Vn = 242.74 kips

MOMENTS (Ultimate):

Span Cond LoadCombo Mu
kip-ft
Center Max + 1.2DL+1.6LL 523
Max - 1.2DL+1.6LL -99.3
Right Max - 1.2DL+1.6LL -99.3
Controlling 1.2DL+1.6LL -99.3
REACTIONS (kips):
Left
DL reaction 0.62
Max +LL reaction 10.80
Max -LL reaction -4.80
Max -+total reaction (factored) 18.02
Max -total reaction -6.94
DEFLECTIONS:
Center span:
Dead load (in) at 7.02ft =
Live load (in) at 7.02 ft
Net Total load (in) at 7.02 ft
Right cantilever:
Dead load (in) = -0.033
Pos Live load (in) = -0.520
Neg Live load (in) = 0.195
Pos Total load (in) = -0.553

@ Lb
fi fi

5.8 0.0
12.0 12.0
12.0 8.0
12.0 12.0

Right
3.08
30.00
0.00
51.70
431

0.001
0.100
= 0.101

LD =
LD =
LD =

5754
369
985
347

Cb

1.00
1.75
1.00
1.75

L/D
L/D

Phi

0.90
0.90
0.90
0.90

Phi*Mn
kip-ft
197.68
197.68
197.68
197.68

= 118920

LD =

1440
1423



Gravity Beam Design
RAM SBeam v5.01 Page 2/2

Powder Mountain 1000

07/21/17 11:41:31

Right cantilever:
Neg Total load (in) = 0.162 L/D = 1189
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SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

UPPER FLOOR FRAMING
FLOOR JOISTS
Span Length: A= 101t
Spacing: 8= 16-in
Loads per lineal foot: wll := 40-psf-s
wdl := 50-psf-s w = wdl + wll
Concentrated loads: pll := 0-1b pdl := 0-Ib
Location of point load: a:= 0-ft SGi=1-a (use larger distance for a)
p :=pll +pdl
-a-c 12
Calculate the bending moment: Mx = p—l—— + w-—g Mx = 1500-ft-1b
pa 1
Calculate the shear: VX = T + W-"2' Vx = 600-1b

(2L, Reference:\\SERVER\Jobs\Calculation Templates\Reference Tables\I-Joist Values 2013.xmcd

Joist Series: j = if (Series > 110,if (Series > 210, if (Series > 360,4,3),2),1)
Joist Depth: i:=if(d > 9.5-in,if (d > 11.875-in,if (d > 14-in,4,3),2),1)
USE: 91/2" TJ1 210 @ 16" O.C. Joist Capacities 5 Required Capacities
Moment Capacity: S
Maximum Reaction: S
Deflection Constant: Bl j = 186-106-in2-1b
Check deflection:
2 2 4 2 .
Total deflection: y = Pee . Swl + 267wl _in
3-ELi ;1 384-ELj j a100 112
Compare total deflection with allowable: 2—4116 = 0.5-in > y = 0.179-in
2 2 4 2 .
Live Load deflection: 3= pliac | Swil 267wl _in
3-BLi j 1 384-EL j a100 12
Compare Live Load deflection with allowable: 4—;0 = 0.25-in > y = 0.08-in

2FJ1.xmced Revised June, 1999 Page 1 of 1



2FJ2.xmed

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: 2 X 8 AT 16" O.C.

CF = Size factor

{(sawn lumber only)

Cv = volume factor
(gludaminated lumber only)

CF = LSL size factor: = (
CF = PSL size factor: (
Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

Wd Bm Simple Span.mcd

SECOND FLOOR FRAMING
JOISTS AT ENTRY

=51 a = 0-ft (larger)

p:=01lb g=1-a

w = (50 + 40)1.33-plf

i:= DF2

Fb; = 900-psi Allowable shear stress Fv: Fvi = 180-psi

Ej = 1600000-psi

Cd =10
Cr=1.0
a-c l2
M=EE s M=3741 R
P V = 299.2.1b
1 2)
b= 1.5:n d :=7.25.in t:= if(d < 12+in,12+in,d)

G = if(d > 4-in,if (d > 6-in,if (d > 8-in,1.1,1.2),1.3),1.5)
= if(d > 10-in,if (d > 12+in,0.9,1.0),(Cy := C1 Ci=12

1 1
ft in in
C3 =14 21- 122 5.125—= C3:=if(C3>1,1,C3) C3=1
B(J(dj( b) 3:=it(C3 3) &

0.092 N 0.136
) =1 ) Cs=1

CF = LVL size factor: Cs = (1271
0.111
=) o1

Cg =Cy Co :=Cq
S= S = 4.2
Cd Cr-G4 e
&= %dz S = l3.1-in3
V—-w-d .2
= 1.5 A =191n
A ( Fv; ] S
.2
A=bd A =10.9in
b
I=—d I= 476"
12
1 . 1 .
— = 0.25:in — =0.167-in
9 4 240 360
_pa-c S5-w-l
3Epll 384-Eql y = 0.022+in y-g-% = 0.01-in

Revised January, 2000
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2FB1.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

SECOND FLOOR FRAMING

2FB1
Length: 1=2-f a:=0ft (larger)
Concentrated load: p:=0-1b c=1-a
Weight per lineal foot: w = (50 +40)5-plf + (15 + 192)-9-plf
Material: i:=DF2
Allowable bending stress Fb: Fb; = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: E; = 1600000-psi
Cd =load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
-a-c 12
Calculate bending moment: M =L ] + W-E M = 1156.5-ftIb
p-a 1

Calculate the shear: V= T + W-E V =2313-1b
Use: (2)2X 8 b := 3.0-in d = 7.25in t = if (d < 12-in,12-in,d)
CF = Size factor G = if(d > 4in,if (d > 6-in,if(d > 8-in,1.1,1.2),1.3),1.5)

(sawn lumber only) Cy = if(d > 10-in,if (d > 12+in,0.9,1.0),(Cp = C1 Ci=12

.1 . Nl . Nl

Cv = volume factor Csz = 1-(21--@) -(12-2) -[5.125-2) C3:=if(C3 > 1,1,C3) C3 =1

(glu-laminated lumber only) ! d b

. 0.136
12-
mj Cs=1
t

12:in 0.092
CF = LSL size factor: Cyq = [ ] Ca=1 CF = LVL size factor: Cs = (

12:in
t

0.111
CF = PSL size factor: Cg = ( j Cg=1 Cg =Cq Co :=Cq

Required section modulus: S = M S =12.9in
" FpyCd-CrC; 000
. ) b 2 .3
Actual section modulus: S= g-d S = 26.3-in
Required area: A= 1.5-(V . W'd) A= 7.6-in2
Fy;,
Actual area: A=bd A= 21.7-im2
Check deflection: I:= l—bz-d3 I= 95.3-in4
Allowable deflection: L = 0.1'in -—1— = 0.067-in
s 2 4 240 360
-a -C 5-w-l
Actual defiection: = P + 40
3Byl 384-Ejpl y = 0.005-in ¥ = 0.002in

Wd Bm Simple Span.mcd Revised January, 2000 Page 1 of 1



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

2FB2.xmcd

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (3)2X 10

CF = Size factor

(sawn lumber only)

Cv = volume factor
(gludaminated lumber only)

12-in 0.092
CF = LSL size factor: Cq = (
t
12+in 0.111
CF = PSL size factor: Cg = (——3[—] Ce=1 Cg =Cq Co=Cy
. . M
Required section modulus: S= S = 33.4.in
Fb;-Cd-CrrC; 00000 T
. ) b 2 3
Actual section modulus: S = g-d S = 64.2-in
Required area: A= 15 V-wd A= 21.1-in2
FV] ----------------
Actual area: A= bd A= 41.6-in2
L b 3 .4
Check deflection: I:= E-d I=296.8in
Allowable deflection: L = 0.25-in
2 9 4 240
. ‘a -c 5wl
Actual deflection: y = P
3-Ei-I1  384.E;l y = 0.055-in

Wd Bm Simple Span.mcd

SECOND FLOOR FRAMING

2FB2

5-ft a:=0-ft

0-1b ci=1-a
= (50 + 40)5-plf + (15 + 192)-9-plf

i=LVL

Fb; = 2600-psi

Ej = 2000000-psi

(larger)

|-

]

aar®

b=Rie]
]

—

Cd:=1.0
Cr:=1.0
a-c 12
M= B ws | M=T228 100
1

= (w —) V = 5782.5.b

1 2) ~
b :=4.5in d :=9.25:in

Allowable shear stress Fv:

Fvi = 285-psi

t == if (d < 12+in,12+in,d)

Gy = if(d > 4in,if (d > 6-in,if (d > 8-in,1.1,1.2),1.3),1.5)

C1 := if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp = Cg

Ci =11

1 . Nl NGl
ft in in
Cy3=1{21-—| -|12.—| 15125 — C3 =if(C3>1,1,C3) C3=1
3(1)[(1)( b) = i(C3 3) €3

Revised January, 2000

12-in
1

L = 0.167-in
360

v 0.0244in
90

0.136
Cqs=1 CF = LVL size factor: Cs = (—-——J Cs=1

Page 1 of 1



2FB3.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

SECOND FLOOR FRAMING
2FB3
Length: 1=21ft a:=0ft (larger)
Concentrated load: p:=01b g=1-a
Weight per lineal foot: w = (50 + 40)1-plf + (15 + 192)-1-plf
Material: i:=DF2
Allowable bending stress Fb: Fbi = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: E; = 1600000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
ac 12
Calculate bending moment: M =2 ? + W'E M = 148.5-ft-1b
p-a 1
Calculate the shear: V= T + w-z V=2971b
Use: (2)2X8 b := 3.0-in d:=725in t = if (d < 12-in,12-in,d)
CF = Size factor L1 =if(d > 4in,if (d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 := if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp := C1 C1=12
1 RN | . N\l
Gv = volume factor C3 = 1-(21&) -(122) -(5.125-2) C3:=if(C3 > 1,1,C3) C3 =1
(gludaminated lumber only) 1 d b

120092 12,0\ 0-136
CF = LSL size factor: Cy4 = (———E) Cq=1  CF=LVLsize factor: Cs = (T) Cs =1
t

1250 0.111
CF = PSL size factor: Ce = (— Cs=1 Cg :=Cq Co =Cq

Required section modulus: S M S = 1.7-in3
Fb;-Cd-Cr-C4 mmmmmmmmmmmm—m———
. ) b 2 .3
Actual section modulus: 5= -6—vd S = 26.3-in
Required area: A= 1.5-(V — W'd) A = 1-in?
v /T
Actual area: A=bd A= 21.7-in2
-Check deflection: 1:= Tbyj'd3 1= 95.3-in4
. 1 . 1 .
Allowable deflection: — =0.1"in — = 0.067-in
Actual deflection: y = pac . 20
3Epll 384-E;l y = 0.001-in ¥5 = 0
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2FB4.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

SECOND FLOOR FRAMING
2FB4
Length: 1:=3.51t a:= 0-ft (larger)
Concentrated load: p = 01b cg=1-a
Weight per lineal foot: w = (50 +40)1-plf + (15 + 192)-1-pIf
Material: i:=DF2
Allowable bending stress Fb: Fbj = 900-psi Allowable shear stress Fv: Fvi = 180-psi
Modulus of elasticity E: E; = 1600000-psi '
Cd =load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr:=1.0
-a-c l2
Calculate bending moment: M = P 1 + W'E M = 454.8-ft-1b
pa |
Calculate the shear: V= T + W":‘Z' V =519.71b_
Use: (2)2X10 b :=3.0-in d = 9.25.in t = if (d < 12+in,12+in,d)
CF = Size factor L1 = if(d > 4in,if(d > 6-in,if (d > 8:in,1.1,1.2),1.3),1.5)
(sawn lumber only) Cp = if(d > 10-in,if (d > 12-in,0.9,1.0),(C2 = Cq Ci=11
gl . N-L !
Cv = volume factor C3 = 1-(21-E) -(12-—12) -(5.125-2) C3 = if(C3 > 1,1,03) C3=1
(gludaminated lumber only) 1 d b
0.092 12:in 0.136
CF = LSL size factor: = ( j =1 CF = LVL size factor: Cs = (T) Cs=1
12:in 0.111
CF = PSL size factor: = ( ) =1 Cg:=C Co:=Cq
Required section modulus: Sp=—— S = 5.5-in3
Fbi-Cd-Cr-Ci s
. ) b 2 .3
Actual section modulus: 5= g-d S =42.8in
Required area: D= 1.5-(V — W'd) A= 2.4-in2
Fvi ) -
Actual area: A,=bd A= 27.7-in2
Check deflection: 1= %-ds : I= l97.9-in4
Allowable deflection: L = 0.175-in L =0.117-in
22 4 240 360
-8 -C 5-w-l
Actual deflection: y = P + 40
3EiTL 384-Epl y = 0.003-in y5g = 0.00Lin

Wd Bm Simple Span.mcd Revised January, 2000 Page 1 of 1



2FB5.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

SECOND FLOOR FRAMING
2FB5
Length: =351t a:= 3t (larger)
Concentrated load: p = 4500-1b c=1-a
Weight per lineal foot: w = (50 + 40)1-pIf + (15 + 192)-1-plf
Material: i:= DF2
Allowable bending stress Fb: Fb; = 900-psi Allowable shear stress Fv: Fv; = 180-psi
Modulus of elasticity E: E; = 1600000-psi
Cd = load duration factor: Cd = 1.0
Cr = repetitive use factor: Cr:=10
-a-C 12
Calculate bending moment: M= pl + W'E M = 2383 4-ft-1b
pa 1
Calculate the shear: N= T + W'E V =4376.9-1b
Use: (3) 2X10 b :=4.5-in d:=9.25-in t = if (d < 12+in,12-in,d)
CF = Size factor £ = if(d > 4in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) C1 :=if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp = Cy Cy =11
N RN . Nl
Cv = volume factor C3 = 1-(21-—@) -(IZ-EJ -(S.IZS'EJ C3 = if(C3 > 1,1,C3) Cy=1
(glu-laminated lumber only) 1 d b

12. 0.092 12:in 0.136
CF = LSL size factor: Cy = ( m) Cs=1 CF =LVL size factor: Cs = ( . J Cs5=1

12:in 0.111
CF = PSL size factor: Cg := ( ) Cg=1 Cg =C Co :=Cq

Required section modulus: = M S = 28.9-in3
W Fbi-Cd-Cr-Cj E—
. . b 2 .3
Actual section modulus: S= g-d S = 64.2-in
Required area: A= 1.5-(V - W'dj A = 34.6in°
FVi e
Actual area: A=bd A= 41.6-in2
Check deflection: I:= %-d?) I = 296.8.in"
. 1 . 1 .
Allowable deflection: — =0.175-In — =0.117-in
2 9 4 240 360
, ‘a -C 5wl
Actual deflection: y = P + 40
3EpIl 384-Ejl y = 0.006-in ygg = 0002in
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2FB6.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

SECOND FLOOR FRAMING

2FB6 (WORST CASE)
Length: 1:=8-ft a:= 0-ft (larger)
Concentrated load: p:=01b L=1-a
Weight per lineal foot: w = (50 + 40)4-plf
Material: i=LVL
Allowable bending stress Fb: Fb; = 2600-psi Allowable shear stress Fv: Fv; = 285-psi
Modulus of elasticity E: E;j = 2000000-psi
Cd = load duration factor: Cd:=1.0
Cr = repetitive use factor: Cr==1.0
-a-C 12
Calculate bending moment: M =2 7 + W'E M = 2880-ft-1b
pa 1
Calculate the shear: N= T + w--2- V =1440-1b
Use: (2)13/4X91/2LVL b :=35in d:=9.5in t == if (d £ 12-in,12-in, d)
CF = Size factor &1 =if(d > 4-in,if (d > 6-in,if(d > 8in,1.1,1.2),1.3),1.5)
(sawn lumber only) Cy = if(d > 10-in,if (d > 12:in,0.9,1.0),(Cp = Cg C1 =11
.1 RN . NG
Cv = volume factor C3 = 1-(212) -(12-—“2) -[5.125-2) C3 = if(C3 > 1,1,C3) Cy=1
(gluHdaminated lumber only) ! d b

0.092 12in 0.136
j Cq=1 CF = LVL size factor: Cs = (——————) Cs=1

CF = LSL size factor: Cq = ( :

12:in 0.111
CF =PSL size factor: Ce = ( j Ce=1 Cg =Cq Co = Cq

Required section modulus: = M S =13.3-in
"™ FpCd-CrCcp 000 T
. ) b 2 .3
Actual section modulus: S= —6--d S = 52.6:in
. V-wd .2
Required area: A= 15 A = 6.1-in
FVi I
Actual area: A=bd A =332in"
Check deflection: I:= %-dg I= 250.1-in4
Allowable deflection: L = 0.4-in L = 0.267-in
240 360
-a2-02 S-W-l4
Actual deflection: y = P + 40
3EiTL 384-Epl y = 0.066-in ¥ = 0029in

Wd Bm Simple Span.mcd Revised January, 2000 Page 1 of 1



2FB7.xmcd

SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

Length:

Concentrated load:
Weight per lineal foot:
Material:

Allowable bending stress Fb:

Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (2) 1 3/4 X 9 1/2 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor
(glu-laminated lumber only)

CF = LSL size factor:

CF = PSL size factor:

Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

Wd Bm Simple Span.mcd

SECOND FLOOR FRAMING

2FB7 (WORST CASE)
1:=81t a:= 51t (larger)
p = 1500-1b L=1-
w = (50 + 40)1-plf
i=LVL
Fb; = 2600-psi Allowable shear stress Fv: Fvj = 285-psi

E;j = 2000000 psi

Cd =10
Cr=10

d:=9.51n t:=if(d £ 12-in,12-in,d)

€1 = if(d > 4in,if (d > 6-in,if (d > 8-in,1.1,1.2),1.3),1.5)
C1 = if(d > 10-in,if (d > 12+in,0.9,1.0),(Cy := Cy

1 ! !
ft in n
C3z:=121.-—| -[12-—| - 5.125-— C3=if(C3>1,1,C3) C3 =1
3(1)(d)( b) = (3 3) Cs

Cy =11

0.092 12-in 0.136
) Cqs=1 CF = LVL size factor: Cs = (—t—j Cs=1

M
S=——— S = 16.3in°
Fb;-Cd-CrCG; 0
b
S= —6~-d2 S = 52.6:in°
V-wd
= 1.5 A = 6.5n
Abo ( Fvi ) """""""""""
.2
A=bd A =332-in
=28 = 250.1in"
12
1 . 1 .
— = 0.4-in — = 0.267-in
5 2 4 240 360
g p-a-c 5wl
3EPIT 384-Ejpl y = 0.065-in y-g—g = 0.029-in

Revised January, 2000 Page 1 of 1



SIMPLE BEAM - CONCENTRATED, AND UNIFORM LOAD

2FB8.xmcd

Length:
Concentrated load:

Weight per lineal foot;

Material:

Allowable bending stress Fb:
Modulus of elasticity E:

Cd =load duration factor:
Cr = repetitive use factor:

Calculate bending moment:

Calculate the shear:

Use: (3)13/4 X 91/2 LVL

CF = Size factor

(sawn lumber only)

Cv = volume factor

(gludaminated lumber only)

CF = LSL size factor:

CF =PSL size factor: Cg = (
Required section modulus:

Actual section modulus:

Required area:

Actual area:

Check deflection:

Allowable deflection:

Actual deflection:

Wd Bm Simple Span.mcd

1=11-ft a:=

p:=01lb
w = (50 + 40)9-plf
i:=LVL

Fb; = 2600-psi
E; = 2000000-psi

Cd:=1.0
Cr=1.0

-a-C 12
M= 2220w
1 8

pa 1
Vi="—+|w=
¥ (v3)

b:=5.25in

_ M
Fb;-Cd-Cr-Cj
b 2
NSW:: g.d
V-wd
= 1.5
A ( Fvi j
A,=bd
1= 2.
12
_ p-az-c2 N 5-w-14
v 3-E;I1  384-F;l

Revised January,

0-ft
=1-a

SECOND FLOOR FRAMING

2FB8

(larger)

Allowable shear stress Fv:

M = 12251.3-ft-1b

V = 4455.1b

d :=9.5-in

2000

A= 49.9-1'112

I=1375.1in"

. ;
— = (0.55:in
240

y = 0.356-in

Fvj = 285-psi

t = if(d < 12-in,12+in,d)

G = if(d > 4-in,if (d > 6-in,if (d > 8in,1.1,1.2),1.3),1.5)
C1 = if(d > 10-in,if (d > 12-in,0.9,1.0),(Cp = C1

t

= 0.367-in

L»|
O\ | =
(e}

40
y— = 0.158:in
90

Ci=11

1
.125-—) C3:=if(C3 > 1,1,C3) C3 =1

(0136
12
= (—m) Cs =1

Page 1 of 1



e
I
\
| P

. oon%lllll - ﬁ
D 27 - - - ¥ _
C R Y A B P B
8GXZIM K4 T \U@~ Swmxm_.>> @J W
] , PN N 72—

L
!
T
|
|
|
l
|
|
|
T
I
|
|
|
|
|
|

e X THW v

1Bl A

(4
%84.2/
W,
A1
\
=
I
=
W1Ix 40
==7__
—N
25
— >
TYP.
EACH SIDE|
IR
S4.
(PN
(13N Hbe
Wi x4s
@____
§a2
$4
w12x 40 (ﬁ?,T\% S
<
al
L1
i /
A 0
\§42/

.ﬁ L
3, A I
m@ \ =z Iy i
< \ Z2 I !
I mm &W Foly \ QU
) I ng o \
3 ! \ i I \ ! \
/ \ wm I \ I \
I} / %W /A \ \ \ N'g
7N AN ml_ 1 ko] e i N .N
rmuxslnI;:x,ztziiaiaas;-;;s; } P A= H— -
w 8GXZIM 8SXTIM
. N ) S W Tvﬁ S| qL
a i +$ | < m~ A —_ ——
F M % ) 5 | -— _ e & i
W _ P _
i —_—— -
i —— = -

Q@
B
©

@




Project: Page# __

Engineer: 7/21/2017

Descrip:  1FB1
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com

GEOMETRY PROPERTIES
Beam Designation ........... W12X22 Area 6.5 in? Sx ... 254 in®
Steel Yield Strength Fy ... 50.0 ksi OK Depth 12.3 in Zx ... 293 in®
Modulus of Elasticity Es .. 29000 ksi bf ...... 4.0 in rx ... 491 in
Member Length L ........... 14.00 ft tw ... 0.26 in ly ... 4.7 in*
Left Cantilever ................. 0.00 ft ... 043 in Sy .. 23 in?
Right Cantilever ............... 0.00 ft k des 0.73 in Zy .. 3.7 in®
Unbraced Length Lb top .. 0.00 ft Ix ... 156.0 in* ry ... 085 in
Unbraced Length Lbbot ..  14.00 ft Cw 164.0 in® J ... 0.29 in*
UNFACTORED LOADS (Selfweight calculated internally)
Uniform (k/ft) Concentrated (kip) - - -~ Moments (k-ft) -
SPAN 1 w1 w2 P1 P2 P3 P4 P5 P6 ML MR

Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 0.72 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 0.00 000 000 0.00 0.00 0.00
End Distance (ft) ... 14.00 0.00

10f3



Project: Page#
Engineer: 7/21/2017
Descrip: 1FB1
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Cb-factor ...... 1.14 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M .. 55.0 k-ft Maximum Shear Force V ... 15.8 kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 1221 ket ] Shear Yielding 959 kip I
Lateral Torsional Buckling 1221 k-t Shear Buckling 95.9 kip
Flange Local Buckling N.A. k-t Nominal Strength Vn ....... 95.9 kip
Web Local Buckling N.A. k-t Resistance Factor ¢ ........ 1.00
Nominal Strength Mn ........ 109.9 k-ft Design Strength ¢Vn ....... 95.9 kip
Resistance Factor ¢ .......... 0.90 V / $Vn Design Ratio ............. 016 OK
Design Strength ¢Mn ........ 109.9 k-ft
M/ ¢Mn Design Ratio ............ 050 OK LOCAL BUCKLING
Flanges in Flexure ............... Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure ..........cc...... Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength fc ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu ........... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ..... N.A # of Studs at Any Section ..... N.A
Resistance Factor ¢ ....... 0.90 Max. Spacing Required ........ N.A
Design Strength $Mn ..... N.A
M/ $Mn Design Ratio ........... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
DEFLECTIONS Load Combinations ... “ASCE 7-10
Stiffness factor ................. 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading d(in) LB L/® Min __ Ratio
CL ...... 0.00 9999 360 0.04 OK
CD+CL . 0.00 9999 240 0.02 OK
Lo 0.14 1221 360 0.29 OK
D+L ... 0.31 536 240 045 OK

20f3



Project: Page#
Engineer: 7/21/2017
Descrip. 1FB1A
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
GEOMETRY PROPERTIES
Beam Designation ........... W12X14 Area .. 42 in? Sx ... 149 in®
Steel Yield Strength Fy ... 50.0 ksi OK Depth 11.9 in Zx ... 174 in®
Modulus of Elasticity Es .. 29000 ksi bf ... 4.0 in X ... 462 in
Member Length L ........... 6.00 ft tw ... 0.20 in ly .. 24 in*
Left Cantilever ................. 0.00 ft to... 0.23 in Sy .. 12 in®
Right Cantilever ............... 0.00 ft k des 0.53 in Zy ... 1.9 in®
Unbraced Length Lb top .. 0.00 ft Ix ... 88.6 in* ry .. 0.75 in
Unbraced Length Lb bot .. 6.00 ft Cw 80.4 in° J ... 0.07 in*

UNFACTORED LOADS (Selfweight calculated internally)

Uniform (k/ft)

Concentrated (kip)

Moments (k-ft)

SPAN 1 w1l w2 P1 P2 P3 P4 P5 P6 ML MR
Const. Deadload . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.90 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 0.72 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 0.00 0.00 000 000 0.00 0.00
End Distance (ft) ... 6.00 0.00

10f3



Project: Page#
Engineer: 712112017
Descrip: 1FB1A
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Cbh-factor ...... 1.14 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M .. 10.1 k-t Maximum Shear Force V ... 6.7 kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 72.5 k-t I Shear Yielding 714 kip B
Lateral Torsional Buckling 725 k-t Shear Buckling 71.4  kip
Flange Local Buckling N.A. k-ft Nominal Strength Vn ....... 714 kip
Web Local Buckling N.A.__ k-t Resistance Factor ¢ ........ 0.90
Nominal Strength Mn ........ 65.3 k-ft Design Strength ¢Vn ....... 64.3 Kkip
Resistance Factor ¢ .......... 0.90 V / $Vn Design Ratio ............. 010 OK
Design Strength éMn ........ 65.3 k-ft
M/ ¢Mn Design Ratio ............ 0.16 OK LOCAL BUCKLING
Flanges in Flexure .............. Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure .................... Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength f'c ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu ........... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ..... N.A # of Studs at Any Section ..... N.A
Resistance Factor ¢ ....... 0.90 Max. Spacing Required ........ N.A
Design Strength ¢éMn ..... N.A
M/ ¢Mn Design Ratio ........... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
DEFLECTIONS Load Combinations ... ASCE 7-10
Stiffness factor ................ 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading 6(n) L/& LB Min__ Ratio
CL ... 0.00 7200 360 0.05 OK
CD+CL 0.00 7200 240 0.03 - OK
Lo, 0.01 7200 360 0.05 OK
D+L ... 0.02 3883 240 0.06 OK

20f3



Project: Page#

Engineer: 712112017

Descrip: 1FB2
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com

GEOMETRY PROPERTIES
Beam Designation ........... W12X45 Area 13.1 in? Sx ... 577 in®
Steel Yield Strength Fy ... 50.0 ksi OK Depth 12.1 in Zx ... 642 in®
Modulus of Elasticity Es .. 29000 ksi bf ... 8.1 in X ... 515 in
Member Length L ........... 24.00 ft tw ... 0.34 in ly ... 50.0 in*
Left Cantilever ................. 0.00 ft tF ... 0.58 in Sy ... 124 in®
Right Cantilever ............... 0.00 ft k des 1.08 in Zy ... 19.0 in®
Unbraced Length Lbtop .. 0.00 ft X ... 348.0 in* ry .. 1.95 in
Unbraced Length Lbbot .. 24.00 ft Cw 1650.0 in® J o 126 in*
UNFACTORED LOADS (Selfweight calculated internally)
Uniform (k/ft) Concentrated (kip) Moments (k-ft)
SPAN 1 w1 w2 P1 P2 P3 P4 P5 P8 ML MR

Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.00 0.00 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 0.00 0.00 10.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ........... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 1200 000 000 000 0.00 0.00
End Distance (ft) ... 24.00 0.00
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Project: Page# __
Engineer: 712112017
Descrip: 1FB2
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Cb-factor ...... 1.47 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M .. 187.7 k-ft Maximum Shear Force V ... 16.3 Kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 267.5 k-t U Shear Yielding 121.6 Kip D
Lateral Torsional Buckling 267.5 k-ft Shear Buckling 121.6_ Kkip
Flange Local Buckling N.A. k-t Nominal Strength Vn ....... 1216 Kkip
Web Local Buckling N.A. k-t Resistance Factor ¢ ........ 1.00
Nominal Strength Mn ........ 240.8 k-ft Design Strength ¢$Vn ...... 121.6 kip
Resistance Factor ¢ .......... 0.90 V / $Vn Design Ratio ............. 013 OK
Design Strength ¢Mn ........ 240.8 k-ft
M/ ¢Mn Design Ratio ............ 078 OK LOCAL BUCKLING
Flanges in Flexure ............... Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure ................... Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength f'c ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu ........... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ..... N.A # of Studs at Any Section ..... N.A
Resistance Factor ¢ ....... 0.90 Max. Spacing Required ........ N.A
Design Strength ¢Mn ..... N.A
M/ $Mn Design Ratio ........... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
DEFLECTIONS Load Combinations ... ASCE 7-10
Stiffness factor ................. 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading 6(n) L/ L/ Min Ratio
CL ....... 0.00 9999 360 0.04 OK
CD+CL . 0.03 8652 240 0.03 - OK
Lo 0.50 578 360 062 OK
D+L ... 1.15 250 240 096 OK
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Project: Page#

Engineer: 7/21/2017

Descrip: 1FB3
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com

GEOMETRY PROPERTIES
Beam Designation ........... W12X40 Area 11.7 in? Sx ... 515 in®
Steel Yield Strength Fy ... 50.0 Kksi OK Depth 11.9 in Zx .. 57.0 in®
Modulus of Elasticity Es .. 29000 ksi bf ... 8.0 in X ... 513 in
Member Length L ........... 24.00 ft tw ... 0.30 in ly ... 441 in*
Left Cantilever ................. 0.00 ft ... 0.52 in Sy ... 11.0 in®
Right Cantilever .............. 0.00 ft k des 1.02 in Zy ... 16.8 in®
Unbraced Length Lbtop .. 0.00 ft Ix ... 307.0 in* ry .. 1.94 in
Unbraced Length Lbbot .. 24.00 ft Cw 1440.0 in® J ... 0.91 in
UNFACTORED LOADS (Selfweight calculated internally)
Uniform (k/ft) Concentrated (kip) Moments (k-ft)
SPAN 1 w1 w2 P1 P2 P3 P4 P5 P6 ML MR

Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. LiveLoad ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.00 0.00 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 0.00 0.00 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 1200 0.00 000 000 000 0.00

End Distance (ft) ... 24.00 0.00 -

10f3



Project: Page# __
Engineer: 7/21/2017
Descrip: 1FB3
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Ch-factor ...... 1.47 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M .. 121.7 k-t Maximum Shear Force V ... 10.6 kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 237.5 k-t [ Shear Yielding 105.3 kip I
Lateral Torsional Buckling 237.5 k-t Shear Buckling 105.3 _kip
Flange Local Buckling N.A. k-t Nominal Strength Vn ....... 105.3 Kkip
Web Local Buckling N.A. k-t Resistance Factor ¢ ........ 1.00
Nominal Strength Mn ........ 213.8 k-t Design Strength ¢éVn ....... 105.3 Kkip
Resistance Factor ¢ .......... 0.90 V / ¢Vn Design Ratio ............. 0.10 OK
Design Strength ¢Mn ........ 213.8 k-t
M/ éMn Design Ratio ............ 057 OK LOCAL BUCKLING
Flanges in Flexure ............... Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure ..........cc...... Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength fc ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu ........... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ... N.A # of Studs at Any Section ..... N.A
Resistance Factor ¢ ....... 0.90 Max. Spacing Required ........ N.A
Design Strength $Mn ..... N.A
M/ ¢Mn Design Ratio ........... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
- DEFLECTIONS Load Combinations ... ASCE 7-10
Stiffness factor ................ 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading 6(in) L/ LIS Min__Ratio
CL ... 0.00 9999 360 0.04 OK
CD+CL 0.03 8587 240 0.03 OK
Lo, 0.36 793 360 045 OK
D+L ... 0.85 339 0.71 OK

240
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Project: Page#

Engineer: 7/21/2017

Descrip: 1FB4
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com

GEOMETRY PROPERTIES
Beam Designation ........... W12X26 Area .. 7.7 in? Sx ... 334 in®
Steel Yield Strength Fy ... 50.0 ksi OK Depth 12.2 in Zx ... 372 in®
Modulus of Elasticity Es .. 29000 ksi bf ... 8.5 in X ... 517 in
Member Length L ........... 24.00 ft tw ... 0.23 in ly ... 17.3 in*
Left Cantilever ................ 0.00 ft tf ... 0.38 in Sy ... 5.3 in®
Right Cantilever ............... 0.00 ft k des 0.68 in Zy .. 8.2 in®
Unbraced Length Lb top .. 0.00 ft IxX ... 204.0 in* ry .. 1.51 in
Unbraced Length Lbbot .. 24,00 ft Cw 607.0 in® J o 0.30 in*
UNFACTORED LOADS (Selfweight calculated internally)
Uniform (k/ft) Concentrated (kip) Moments (k-ft)
SPAN 1 w1 w2 P1 P2 P3 P4 P5 P& ML MR

Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.30 0.00 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 0.00 0.00 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 1200 000 0.00 0.00 0.00 0.00

End Distance (ft) ... 24.00 0.00
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Project: Page# __
Engineer: 7/21/2017
Descrip: 1FB4
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Ch-factor ...... 1.32 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M .. 42.8 K-t Maximum Shear Force V ... 5.6 kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 155.0 k-ft [l Shear Yielding 84.2 Kkip ﬂ
Lateral Torsional Buckling 155.0 k-ft Shear Buckling 84.2 kip
Flange Local Buckling N.A. k-t Nominal Strength Vn ....... 84.2 kip
Web Local Buckling N.A.  k-ft Safety Factor Q .............. 1.50
Nominal Strength Mn ........ 92.8 k-t Allowable Strength Vn/Q .. 56.1 Kkip
Safety Factor Q ............... 1.67 V /Vn/Q Design Ratio ............ 010 OK
Allowable Strength Mn/Q ... 92.8 k-ft
M/ Mn/Q Design Ratio ........... 046 OK LOCAL BUCKLING
Flanges in Flexure ............... Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure ........cccee.e.. Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength f'c ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu ........... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ..... N.A # of Studs at Any Section ..... N.A
Safety Factor Q ............. 1.67 Max. Spacing Required ........ N.A
Allowable Strength Mn/Q N.A
M / Mn/Q Design Ratio .......... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
DEFLECTIONS Load Combinations ... ASCE 7-10
Stiffness factor ................. 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading O(n) L/ L/ Min Ratio
CL ... 0.00 9999 360 0.04 OK
CD+CL 0.03 8779 240 0.03 OK
Lo, 0.13 2282 360 0.16 OK
D+L ... 0.69 418 240 0.57 OK
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Project: Page#__
Engineer: 7/21/2017
Descrip: 1FB5
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
GEOMETRY PROPERTIES
Beam Designation ........... W12X53 Area 15.6 in? Sx .. 706 in®
Steel Yield Strength Fy ... 50.0 Ksi OK Depth 121 in Zx ... 779 in®
Modulus of Elasticity Es .. 29000 ksi bf ... 10.0 in X ... 523 in
Member Length L ........... 14.00 ft tw ... 0.35 in ly ... 958 in*
Left Cantilever ................. 0.00 ft tFo..... 0.58 in Sy ... 192 in®
Right Cantilever .............. 6.00 ft k des 1.18 in Zy ... 291 in®
Unbraced Length Lbtop .. 0.00 ft Ix ... 425.0 in* y .. 248 in
Unbraced Length Lbbot .. 14.00 ft Cw 3160.0 inf J ... 1.58 in*
UNFACTORED LOADS (Selfweight calculated internally)
Uniform (k/ft) Concentrated (kip) Moments (k-ft)
SPAN 1 w1 w2 P1 P2 P3 P4 P5 P8 ML MR
Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ............ 0.70 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Live Load .............. 254 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
End Distance (ft) ... 0.00 0.00
R CANT w1 w2 P1 P2 P3 P4 P5
Const. Dead Load . 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Const. Live Load ... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Dead Load ........... 0.70 0.00 7.5 0.0 0.0 0.0 0.0 0.0
Live Load .............. 2.54 0.00 5.1 0.0 0.0 0.0 0.0 0.0
Roof Live Load ...... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Snow Load ............ 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Wind Load ............. 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Seismic Load ......... 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
Start Distance (ft) .. 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00

End Distance (ft) ... 0.00 0.00
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Project: Page # __
Engineer: 712112017
Descrip: 1FB5
ASDIP Steel 4.1.1 STEEL BEAM DESIGN www.asdipsoft.com
FLEXURE DESIGN (STEEL) DESIGN FOR SHEAR
L. T. Buckling Cb-factor ...... 1.70 Shear Coefficient Cv .......... 1.00
Max. Bending Moment M ..  -104.1  k-ft Maximum Shear Force V ... 17.5 kip
Limit States Nominal Mn Limit States Nominal Vn
Yielding 3246 kit [l Shear Yielding 1252 kip 1
Lateral Torsional Buckling 3246 k-t Shear Buckling 125.2 kip
Flange Local Buckling N.A. k-t Nominal Strength Vn ....... 125.2 kip
Web Local Buckling N.A. k-t Resistance Factor ¢ ........ 1.00
Nominal Strength Mn ........ 2921 k-ft Design Strength ¢Vn ....... 125.2 Kkip
Resistance Factor ¢ .......... 0.90 V / ¢Vn Design Ratio ............. 014 OK
Design Strength ¢Mn ........ 202.1 k-t
M/ 6Mn Design Ratio ............ 036 OK LOCAL BUCKLING
Flanges in Flexure ............... Compact
FLEXURE DESIGN (COMPOSITE) Flanges in Compression ...... Non-compact
Overall Slab Thickness ....... N.A Web in Flexure .........cccvce.... Compact
Interior Beam. Spacing = 5.0 ft Web in Compression ............ Non-compact
Effective Slab Width .......... N.A
Concrete Strength fc ....... N.A SHEAR CONNECTORS
Concrete Density .............. N.A Shear Stud Diameter ......... N.A
Metal Deck Type ...... None None Shear Stud Length ............. N.A
Deck Ribs Height hr .......... N.A Tensile Strength Fu .......... N.A
Deck Ribs Avg. Width wr .. N.A Nominal Strength Qn ......... N.A
No Metal Deck specified for this Beam Horizontal Shear Force ....... N.A
Max. Bending Moment M N.A # of Studs for Full Composite ...... N.A
Limit States Nominal Mn # of Studs for Partial Composite .. N.A
Plastic Yielding N.A Partial Composite Action % ...... N.A
Elastic Yielding N.A. Minimum Spacing Allowed .... N.A
Nominal Strength Mn ..... - N.A # of Studs at Any Section ..... N.A
Resistance Factor ¢ ....... 0.90 Max. Spacing Required ........ N.A
Design Strength ¢Mn ... N.A
M/ $Mn Design Ratio ........... N.A DESIGN CODES
Steel Design ............. AISC 360-10 (14th Ed.)
DEFLECTIONS Load Combinations ... ASCE 7-10
Stiffness factor ................ 1.0
Required Camber ............. 0.00 in
Long-term Deflection ........ N.A.
Loading d(in) L/® L/d Min ___Ratio
CL ... 0.00 9999 360 0.04 OK
CD+CL 0.00 9999 240 0.02 OK
Lo 0.29 247 180 0.73 OK
D+L ... 0.72 100 120 120 NG
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'Ii‘ S Gravity Beam Desig
RAM SBeam v5.01

STEEL CODE: AISC 360-05 LRFD

SPAN INFORMATION (ft): I-End (0.00,0.00) J-End (19.50,0.00)
Maximum Depth Limitation specified = 13.00 in

07/13/17 06:44:20

Beam Size (User Selected) = WI12X58 Fy = 50.0 ksi
Total Beam Length (ft) = 19.50
Cantilever on right (ft) = 5.50
Mp (kip-ft) = 360.00
Top flange braced by decking.
POINT LOADS (kips):
Flange Bracing

Dist (ft) DL LL Top  Bottom
19.500 7.30 2190 No No
11.500 4.60 3930 No No

LINE LOADS (k/ft):

Load Dist (ft) DL LL

1 0.000 0.058 0.000
14.000 0.058 0.000

2 14.000 0.058 0.000
19.500 0.058 0.000

3 0.000 1.020 2.800
14.000 1.020 2.800

4 14.000 0.140 0.110
19.500 0.140 0.110

SHEAR (Ultimate): Max Vu (1.2DL+1.6LL) =114.25 kips 1.00Vn = 131.76 kips

MOMENTS (Ultimate):
Span Cond LoadCombo Mu @ Lb Cb Phi Phi*Mn
kip-ft ft ft kip-ft
Center Max + 1.2DL+1.6LL 207.3 8.5 0.0 1.00 0.90 324.00
Max - 1.2DL+1.6LL -247.2 14.0 14.0 2.04 0.90 324.00
Right Max - 1.2DL+1.6LL -247.2 14.0 5.5 1.00 0.90 324.00
Controlling 1.2DL+1.6LL -247.2 14.0 14.0 2.04 0.90 324.00
REACTIONS (kips):
Left Right
DL reaction 5.28 22.79
Max +LL reaction 26.62 83.11
Max -LL reaction -8.72 0.00
Max +total reaction (factored) 4893  160.33
Max -total reaction -7.61 31.91
DEFLECTIONS:
Center span:
Dead load (in) at 721 &t = -0.018 L/D = 9481
Live load (in) at 7211t = -0.321 LD = 523

-0.339 LD = 496

I

Net Total load (in) at 7.21 ft
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Gravity Beam Desig—

Page 2/2

07/13/17 06:44:20

Right cantilever:
Dead load (in)

Pos Live load (in)
Neg Live load (in)
Pos Total load (in)
Neg Total load (in)

I

-0.080
-0.547
0.458
-0.627
0.378

L/D
L/D
L/D
L/D
L/D

i

I

1654
241
289
211
349
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Project: Page#__
Engineer: 7/13/2017
Descrip: Bottom Col
ASDIP Steel 4.0.9 STEEL COLUNIN DESIGN www.asdipsoft.com
GEOMETRY PROPERTIES
Column Designation .......c.ceeeueee W8Xx24 Area .. 7.1 in? SX ... 209 in®
Steel Yield Strength Fy ........... 50.0 ksi Depth 79 in ZX ... 231 in®
Modulus of Elasticity Es .......... 29000 ksi bf ... 6.5 in X ... 342 in
Member Length L .....ccccccnnee 10.00 ft w ... 0.25 in ly ... 18.3 in*
Effective Length Kx-factor ....... 1.00 tf ... 0.40 in Sy .. 56 in®
Effective Length Ky-factor ....... 1.00 kdes . 0.79 in Zy .. 8.6 in®
Unbraced Length Lb ... 10.00 ft OK IX e 827 in' .. 161 In
Cw ... 259.0 in® J ... 0.35 in*
ASD SERVICE LOADS (2nd-Order Analysis)
Axial Force P ..oooeecceieneeneeenne 70.0 kip LOCAL BUCKLING
Bottom  Top Flanges in Flexure ......cccocnenen. Compact
Mx due to Gravity ............. 0.0 0.0 k-ft Flanges in Compression ........... Non-slender
Mx due to Laterat .............. 20.0 30.0 k-ft Web in Flexure ....veiveiiinnns Compact
My due to Gravity ............. 10.0 12.0 k-ft Web in Compression .......cc.c...... Non-slender
My due to Lateral .............. 7.0 10.0 k-ft
BENDING ABOUT X-X
COMPRESSION Momentat 1/4 peintof Lb ....ccvveeee NA. kAt
Slenderness Ratio KxL/ X ...cee.. 35.1 Moment at 1/2 point of Lb ... N.A. k-t
Slenderness Ratio Ky L/ry ... 745 Moment at 3/4 point of Lb ......cccuenc. NA. Kkt
Max. Slenderness Ratio ....c.cc.evcevuvunen 745 OK L. T. Buckling Ch-factor ......ccccvrenen 1.75
Limit States Nominal Pn Limit States Nominal Mn
Flexural Buckling 235.8 kip ﬂ Yielding 96.3 k-t |]
Torsional Buckling 280.1 kip Lateral-Torsional Buckling 96.3 k-ft
Flexural-Torsional Buckling N.A.  kip Flange Local Buckling NA. k-t
Nominal Strength Pn ..o, 235.8 Kkip Web Local Buckling N.A. k-t
Safety Factor Q .....ccecvinvvvciinicnenne 1.67 Nominal Strength Mn ...ccovvveeenne 96.3 k-t
Allowable Strength Pn/Q .............. 141.2  kip Safety Factor Q .ocvveiivecnrnnene 1.67
P/ Pn/Q Design Ratlo ....ccccoveeeeenenees 050 OK Allowable Strength Mn/Q) ............. 576 kit
M/ Mn/Q Design Ratio ......cceceevvvevernnene 0.00 OK
BENDING ABOUT Y-Y
Limit States Nominal Mn COMBINED FORCES
Yielding 35.7 k-t [] AISC Equation {H1-18) ...cccecvcerrvreeaene 099 OK
Lateral-Torsional Buckling N.A. k-t AISC Equation {H1-1b) ..c..ccccereveennncnn N.A.
Flange Local Buckling N.A. k-t
Web Local Buckling N.A. k-t DESIGN CODES
Nominal Strength Mn .....c.ccccceecae 35.7 k-t Steel Design .....ccoceveuenene AISC 360-10 (14th Ed.)
Safety Factor Q ...cocevecrveccrene. 1.67 Load Combinations ........cc.eeee. User-defined
Allowable Strength Mn/Q .............. 214 k-t
M/ Mn/Q Design Ratio ......cccceevceenenenne 056 OK
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ASDIP Steel 4.0.9

Project: Page#
Engineer: 7/13/2017
Descrip:  Bottom Col

STEEL COLUNN DESIGN www.asdipsoft.com
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Seismic Base Shear

This worksheet calculates the Seismic Loads applied to the building's main lateral load
resisting system per ASCE 7-10, Chapters 11 and 12.

Number of Stories

30% snow

Wood Shear Walls: (Table 12.2-1)




Determine the MCE SRA Parameters per Section 11.4:

Site Class: (Table 20.3-1)

@ Short Periods @ 1-second Period

(Figures 22-1 thr. 22-14)

(Equations 11.4-3 & 11.4-4)

Occupancy Category: (IBC Table 1604.5)
(Table 11.5-1)

(Table 11.6-1)

Calculate the Effective Seismic Weight per Section 12.7.2:

Diaphragms: wdy = Dy-lx-dyx
h h
S Sx+1
Walls: =|Dy, —=+Dy, .-
WX [ Wy 2 W+t 2 }
Story Weight: Wy = de+wa-(2-IX+ 2-dx)
Total Weight: W= Zw

Calculate the Approximate Fundamental Period per Section 12.7.2:

(Section 12.8.2.1)

(Table 12.8-2)

(Table 12.8-2)

(Equation 12.8-7)




Calculate the Fundamental Period per Section 12.7.2:
(Table 12.8-1)

(Section 12.8.2)

Determine the Long-period Transition Period per Section 11.4.5:

(Figure 22-15)

Calculate the Seismic Response Coefficient per Section 12.8.1.1:

Sl
C, = _9_;_3 (Equation 12.8-2)
05541
Csmin = |——=— if S4>060 (Equations 12.8-5 & 12.8-6)
0.01 otherwise
C _ | Satle i T<T (Equations 12.8-3 & 12.8-4)
smax = | TRT ! =1L q . :
Sqq-1,-T
Sdie Lo rs,
R-T?
Ge= | Csmin i Cs < Cgmin
Cosmax f Cs> Comax

CS otherwise

Calculate the Seismic Base Shear per Section 12.8.1:
Vg = Cg:W (Equation 12.8-1)

STRENGTH

ALLOWABLE




Vertically Distribute the Seismic Base Shear per Section 12.8.3:

k1 ! t1 05 10 if T<05
= = = . i < U
2 25 A

linterp(t1,k1,T) if 05<T <25

20 if T>25
x hg K
1
Dy
C, = =1 (Equation 12.8-12)
Vx K
N 1 hs.
> |wly
i=1 j=1
FSX = CvX'Vs (Equation 12.8-11)
STRENGTH ALLOWABLE
(Story 4)
(Story 3)
(Story 2)
(Story 1)

Calculate the Diaphragm Design Force (perpendicular to L) per Section 12.10.1.1:

N
FSi

Fog =it — (2% Equation 12.10-1
psh, = T --—lx—+ “WWy (Equation 12.10-1)

2

i=x

de .

Fpsimin, = 02-Sqs'le’ . +2-Wwy (Section 12.10.1.1)

de .
Fpslmaxx = 0.4-Sds-le-[——lx— + 2-wwx] (Section 12.10.1.1)



F F

psl, =

psimin, if Fple< Fpslminx

FpslmaxX if Fpslx> Fosimax

X

FpS|X otherwise

(Story 4)
(Story 3)
(Story 2)

(Story 1)

= I:psdminx if l:psdx< l:psdminx

Fpsdmaxx if F:psdx> I:psdmaxx

Fpsdx otherwise

(Story 4)
(Story 3)
(Story 2)

(Story 1)

(Equation 12.10-1)

(Section 12.10.1.1)

(Section 12.10.1.1)




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2015IBC (walls non-stacked)

SHEAR WALLS - LINE 1

STORY2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 (n =8 max) 1. 121:=14ft h2;:=9ft 121 =9H
Story Shear: Fapy =52k (Allowable) 2 122 = 0-ft h27 =0-ft 129 :=0-ft
Shear Attributed To Line: Vaj = 2.6k (Allowable) 3 123 = 0-ft h23 = 0-fi 123 :=0-ft
Story DL; DLj = 15-psf 4 124 == 0-ft h24 =0-ft 24 :=0-ft
Wall DL: DLwy = 15-psf 5. 125 =0t h25 :=0-ft {25 :=0-ft
Redundancy p2 =1 6 126 = 0-ft h2g = 0-ft  t2¢ = O-ft
7 127 = 0-ft h27 :=0-ft 27 :=0-ft
8 128 == 0-ft h2g =0-ft 28 :=0-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): vy =2
le
OVERTURNING CALCULATIONS i2:=1.n2
Overtuming Moment: Mo2;p = vp-h2i2-12i2 Mo2 = (234 ) k-ft
- 12i7 12i7
Resisting Moment: Mr2ip := 0.6 | (DL2-12i2) 122 — I (DLwa-h2i2) 12i2- >
Nominal Overturning: M2jp = Mo2jp — Mr2j2
. . M2ip
Tension at Pier Ends: 124 =
12jp
Wood Shear Wall Design Revised January, 2002 Page 1 0of 3




STORY 1

# Piers in Shear Line:

Story Shear:

Shear Attributed To Line:

Story DL:

Wall DL:

Sill Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

OVERTURNING CALCULATIONS

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

nl =2

Fa; :=24%
Val =12k
DL = 50-psf
DLw1 = 15-psf
Ls1 :==21.5-ft
p1:=1

(n =8 max)
(Allowable)
(Allowable)

(p2-Vap + pl-Val)

V] =

211

il:=1.nl

(p2:Vag +p1-Vay)-hly

PIERS

Moty =

Zn

1151

Length Height

111 = 6-ft hljy := 10-ft
119 := 15.5-ft hlp := 10-ft
113 = 0-ft hlz = 0-ft
114 = 0-ft hlg = 0-ft
115 := 0-ft hls = 0-ft
11g = 0-ft hlg := 0-ft
117 := 0-ft hl7 := O-ft
11g = O-ft hlg = 0-ft

Mrli = 0‘6.[[(]11.tlﬂ).uil.[%i—lﬂ +[[(DLwl)-hlil:]-llil.(.n_zilJﬂ

Mli1 = Molj1 — Mrlj;

Ml

T1;1 =
il 1

ANCHOR BOLTS

Unit Shear (for bolts):

1/2" boltin 1 1/2" sill:

vby =

(650-1b)-1.6
S5 1= ————

Tributary
tl] =51t
tly = S5t
tl3 = O0-ft
tl4 = 0-ft
tls == 0-ft
tlg == 0-ft
tly = 0-ft
tlg = O-ft

Z (piVai)

Lsg

vbi
58" boltin 1 12" sill:  sp g5 i= o016
vbi
Wood Shear Wall Design Revised January, 2002 Page 2 of43|




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

12;
ratiop = h212 12 := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) =1
12

Unit Shear Uplift , HOLD DOWN
Pier 1: SIMPSON MST48
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 7/16", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 6" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:

SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1
1151
hlj;

ratioj = rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) rl=1

Unit Shear Uplift HOLD DOWN

Pier 1: SIMPSON MST48
Pier 2: NONE REQUIRED
SHEAR WALLS Pier 3:
Sheathing: 716", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d @ 6" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:

Pier7:
Pier 8:

|Wood Shear Wall Design Revised January, 2002 Page 30of 3




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2015IBC (walls non-stacked)

SHEAR WALLS - LINE 2

STORY?2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 (n =8 max) 1. 12y =21t h27:=9f 21 =91
Story Shear: Fap = 5.2k (Allowable) 2: 129 =0t h27 == 0-ft t2p =01t
Shear Atiributed To Line: Vap = 2.6k (Allowable) 3. 123:=0ft h23 := 0-ft 23 := O-ft
Story DL: DLy := 15.psf 4. 124 =01t h24 = 0-ft 124 :=0-ft
Wall DL: DLwj = 15-psf 5. 125 =01t h25 = 0-ft 125 :=0-ft
Redundancy p2 =1 6: 126 :=0-ft h2g = 0-ft  t2¢:= O-ft
7. 127=0ft h27 = 0-ft t27:=01t
8. 128 :=0-ft h2g == 0-ft 128 = 0-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): v = P2 Y22
le
OVERTURNING CALCULATIONS i2:=1.n2
Overturning Moment: Mo2ip = v2-h2ip-12ip Mo2 = (23.4) K ft
- 12ip 12ip
Resisting Moment: Mi2jp := 0.6 | (DL2-12i2) 122 — I (DLws-h2ip) 12ip- -
Nominal Overturning: M2jp = Mo2jp — Mr2jp
. . M2ip
Tension at Pier Ends: T2ip =
122
|Wood Shear Wall Design Revised January, 2002 Page 10f 3




STORY 1 PIERS Length Height Tributary
# Piers in Shear Line: nl:=1 (n =8 max) 1 111 :=36-ft hli:=10ft tl] =41t
Story Shear: Fa; :=24% (Allowable) 2: llp =0t hlp := 0-ft tly = 0-ft
Shear Attributed To Line: Vaj = 1.2’k (Allowable) 3: 13:=0ft hlz:=0f tlz = O-ft
Story DL: DL := 50-psf 4: iy =01t hly :=0-ft tl4 == 0-ft
Wall DL: DLw1 := 15-psf 5:  1l5:=01f hls := 0-ft tls = O-ft
Sill Plate Length: Lsy = 36-ft 6: llg:=0-ft hlg = 0-ft tlg = O-ft
Redundancy p1 =1 7. 1l7:=01R hl7 = 0-ft tly = 0t

8 1llg =01t hlg := 0-ft tlg = 0-ft
SHEAR CALCULATIONS
‘Vay + p1-V
Unit Shear (for walls): V] = (pz 27 al)
Zn
OVERTURNING CALCULATIONS il :=1.nl
-Vap + p1-Vay)-hlj
Overturning Moment: Molj1 = (pz 27 P 1) 1 1151
Zn
Resisting M { Mrl 0.6- | (DL1-t151)-11 ! DL hlj |11 il
esisting Moment: i1 = 0.6 t1i1) 1851 — | |+ -hlig 1141 —
g rlit ( 1 11) i = I:( Wl) 11] i =
Nominal Overturning: Mlj1 = Moljj — Mrlj;
, : Mlj;
Tension at Pier Ends: Tl =
1141
2
ANCHOR BOLTS Z (Di-Vai)
Unit Shear (for bolts): vby = B
Lsy
1/2" boltin 1 1/2" sill: 80.5 = (65010)-1.6
vbi
5/8" boltin 1 1/2" sill: 80.625 = W
vb1
|Wood Shear Wall Design Revised January, 2002 Page 2 of 3




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

124
ratiopp = 112—12 r2 := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2=1
12

Unit Shear Uplift HOLD DOWN
Pier 1: NONE REQUIRED
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 716", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 6" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier7:
Pier 8:

SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1

11
ratioj] = 111 rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) rl=1
il

Unit Shear Uplift HOLD DOWN
Pier 1: NONE REQUIRED
Pier 2;

SHEAR WALLS Pier 3:

Sheathing:  7/16", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 6" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:

ANCHOR BOLTS 1/2" A.Bolts 5/8" A.Bolts

USE:
5/8" dia. x 10" J-bolts
Spacing = 32" o.c.

IWood Shear Wall Design Revised January, 2002 Page 30of 3




LATERAL ANALYSIS -2 STORY WOOD SHEAR WALL DESIGN -2015 IBC (walls non-stacked)

SHEAR WALLS - LINE A’

STORY?2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 (n =8 max) 1. 121:=65ft h27:=9ft 121:=1H
Story Shear: Fap := 5.2’k (Allowable) 2: 129 =0t h27 = 0-ft  t2p = 0-ft
Shear Attributed To Line: Vap = 2.6-k (Allowable) 3 123 =01 h23 = 0-ft 123 == 0-ft
Story DL: DLy := 15-psf 4: 124 =0-f h24 =0-ft 124 =01t
Wall DL: DLwy := 15-psf 5. 125 =01 h25 :=0-ft 125 = 0-ft
Redundancy p2 =1 6: 126 =01t h2g = 0-ft  t2g := O-ft
7 127 =01 h27 :=0-ft t27 =04t
8: 128:=01t h2g ;= 0-ft  t28 := O-ft
SHEAR CALCULATIONS
‘Va
Unit Shear (for walls): V) = P2 %
le
OVERTURNING CALCULATIONS i2:=1.n2
Overturning Moment: Mo2j2 = vo-h2i2-12ip Mo2 = (23.4)k-ft
- 12ip 12ip
Resisting Moment; Mr2 = 0.6 | (DL-12i2)1232- I (DLws-h2ip)-12;2- —
Nominal Overturning: M2jp = Mo2jp — Mr2j2
. . M2y
Tension at Pier Ends: T2ip =
12i
Mood Shear Wall Design Revised January, 2002 Page 10f 3




STORY1

# Piers in Shear Line:

Story Shear:

Shear Attributed To Line:

Story DL:

Wall DL:

Sill Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

PIERS Length

Height Tributary

hiy :=10-ft  tly = 1-ft
hly := 0-ft tly == 0-ft
hlz = 0-ft tl3 = O-ft
hlg = 0-ft tlg = O-ft
hls = 0-ft tl5 = O-ft
hig = 0-ft tlg = O-ft
hiy = 0-ft tly = 0-ft
hlg := 0-ft tlg == 0-ft

SUBTRACT OPENINGS BELOW

OVERTURNING CALCULATIONS il :=1.nl

Overtuming Moment:

Resisting Moment:

Nominal Overtuming:

Tension at Pier Ends:

nl =1 (n =8 max) 10 111 =181t

Fai =24k (Allowable) 2: 117 =01t

Vai =12k (Allowable) 3 13 =01t

DLj = 50-psf 4: 14 :=0f

DLw1 = 15-psf 5  1l5:=01t

Lsq = 18-t 6: llg:=0-ft

p1 =1 7 117 =01t
8 llg:=01t

e (p2:Vap + py-Vai)
211
Molyj = (p2-Vap +p1-Vay)-hlig 1y

Zn

Mrli) = 0'6,[[(1&1.ﬂil).nﬂ.(l%ﬂ +[[(DLwl).hm]-uu-[%ilm

Mlj1 == Mol — Mrljp

Tl =—
il 11

ANCHOR BOLTS

Unit Shear (for bolts):

1/2" boltin 1 1/2" sill:

Z (pi-Vaj)

vb1 =
L Lsg

(650-16)-1.6
Sg5 1= —————

vbi
58" boltin 1 12" sill:  sggp5 = o016
vbp
|Wood Shear Wall Design Revised January, 2002 Page 2 of 3




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1 SUBTRACT OPENINGS
12; 18—-1-2.5
ratiojp = 2 12 ;= if (2-min(ratio) > 1.0, 1.0, 2-min(ratio)) =1 12 = (8-125 t2 = 0.86
h2) 18
Unit Shear Uplift HOLD DOWN
Pier 1: SIMPSON MST48
Pier 2:
SHEAR WALLS Pier 3:
Sheathing: 7/16", APA, Exp. 1 Pier 4:
Blocking: All Panel Edges Pier 5:
Edge Nailing: 8d@ 3" o.c.
Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:
SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1

1151

ratioj] = F rl = if (2-min(ratio) > 1.0,1.0,2-min(ratio)) r1=1
il

Unit Shear Uplift HOLD DOWN
Pier 1: SIMPSON MST48
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 7/16", APA, Exp. 1 Pier 4

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 6" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:

Pier7:
Pier 8:

IWood Shear Wall Design Revised January, 2002 Page 3 of 3|




LATERAL ANALYSIS - 2 STORY WOOD SHEAR WALL DESIGN -2015IBC (walls non-stacked)

SHEAR WALLS - LINE C'

STORY 2 PIERS Length Height Tributary
# Piers in Shear Line: n2:=1 (n =8 max) 1 121 = 5-ft h2; =9ft 21 =14
Story Shear: Fap =52k (Allowable) 2 122 :=0ft  h2p :=0ft {29 :=0-ft
Shear Attributed To Line: Vay = 2.6-k (Allowable) 3 125 = 0-ft h23 = 0-ft 123 :=0-ft
Story DL: DLj = 15-psf 4 124 = 0-ft h24 == 0-ft  t24 == 0-ft
Wall DL: DLwy := 15-psf 5:  125:=0-ft h25 .= 0-ft 25 :=0-ft
Redundancy p2 =1 6 12¢ = 0-ft h2g == 0-ft  t2¢ := O-ft
7 127 = 0-ft h27 = 0-ft 127 =01
8 128 := 0-ft h2g = 0-ft  t28 := O-ft
SHEAR CALCULATIONS
-Va
Unit Shear (for walls): vy = b2 Y22
le
OVERTURNING CALCULATIONS i2:=1.n2
Overturning Moment: Mo2ip = vp-h2ip-12j Mo2 = (23.4)kft
o 22 122
Resisting Moment: Mi2jp := 0.6 | (DL2-12i2)-2ip- ~ It (Dsz-hzig)-lziz- ~
Nominal Overturning: M2j = Mo2jy -~ Mr2j2
. . M2ip
Tension at Pier Ends: T2ip =
122
Wood Shear Wall Design Revised January, 2002 Page 1 of Sl




STORY 1

# Piers in Shear Line:

Story Shear:

Shear Attributed To Line:

Story DL:

Wall DL:

Sill Plate Length:
Redundancy

SHEAR CALCULATIONS

Unit Shear (for walls):

PIERS

nl =1 {n = 8 max) 1:
Faj =24k (Allowable) 2:
Vaj =12k (Allowable) 3:
DLy := 50-psf 4:
DLwyj = 15-psf 5:
Ls1 = 9-ft 6:
p1 =1 7:
8:

(p2-Vag +p1-Vay)

Zn

vl =

OVERTURNING CALCULATIONS il:=1.nl

Overturning Moment:

Resisting Moment:

Nominal Overturning:

Tension at Pier Ends:

2-Vay + p1-Vai)-hl;
Mol = (p2-Vay + p1-Vay)-hlj .

Zn

Ml = Molj1 — Mrlip

Mlj

Tl =
il 111

Length Height

117 = 9-ft hlq = 10-ft
119 = 0-ft hlp = 0-ft
113 := 0-ft hl3 = 0-ft
114 = 0-ft hlg = 0-ft
115 := 0-ft = hls = 0-ft
11 = 0-ft hlg = 0-ft
117 := 0-ft hl7 = 0-ft
11g == 0-ft hlg = 0-ft

ANCHOR BOLTS

Unit Shear (for bolts):

1/2" boltin 1 1/2" sill:

vby =

(650-1b)-1.6
g5 1= —————

2]

1 .
Mrlyp = 0.6-|:|:(DL1-tlil)-llﬂ{—-lill):} +|:|:(DLW])~h1i1:]'11i1'[

Tributary
tl; = 1-ft
tlp == 0-ft
tlz := O-ft
tl4 = 0-ft
tls = 0-ft
tlg = O-ft
tl7 == 0-ft
tlg = O-ft

Z (piVaj)

Lsi

vbi
5/8" boltin 1 1/2" sill: $0.625 = ©3010):1.6
b1
[Wood Shear Wall Design Revised January, 2002 Page 2 of 3 |




SUMMARY, STORY 2

Reduction in shear walls due to height to width ratio less than 2:1

124
ratiop = .h2_12 12 := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 2=1
i2

Unit Shear Uplift HOLD DOWN
Pier 1: SIMPSON MST72
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 716", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 2" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier 7:
Pier 8:

SUMMARY, STORY 1

Reduction in shear walls due to height to width ratio less than 2:1

11j3

ratioj] = ) rl := if (2-min(ratio) > 1.0,1.0,2-min(ratio)) 11 =1
il

Unit Shear Uplift HOLD DOWN
Pier 1: SIMPSON MST48
Pier 2:

SHEAR WALLS Pier 3:

Sheathing: 7/16", APA, Exp. 1 Pier 4:

Blocking: All Panel Edges Pier 5:

Edge Nailing: 8d @ 3" o.c.

Field Nailing: 8d @ 12" o.c. Pier 6:
Pier7:
Pier 8:

|Wood Shear Wall Design Revised January, 2002 Page 30of 3




Seismic Base Shear (full structure)

This worksheet calculates the Seismic Loads applied to the building's main lateral load
resisting system per ASCE 7-10, Chapters 11 and 12.

Parapet

Number of Stories

30% snow

Wood Shear Walls:

(Table 12.2-1)




(Figures 22-1 thr. 22-14)

(Equations 11.4-3 & 11.4-4)

(IBC Table 1604.5)

(Table 11.5-1)

(Table 11.6-1)

Calculate the Effective Seismic Weight per Section 12.7.2:

Diaphragms: wdy = Dy-ly-dx
h h
S Sx+1
Walls: =|D,, —=+Dy, -
WX (WX 2 T PWy 2 j
Story Weight: Wy = wdy -+ wwx-(z-lx+ 2-dx)
Total Weight: W= Zw

Calculate the Approximate Fundamental Period per Section 12.7.2:

N+1 hg

hp = Z — (Section 12.8.2.1)

ft

(Table 12.8-2)

(Table 12.8-2)

(Equation 12.8-7)




Calculate the Fundamental Period per Section 12.7.2:
(Table 12.8-1)

(Section 12.8.2)

(Figure 22-15)

Calculate the Seismic Response Coefficient per Section 12.8.1.1:

Sye-l
Cqi= —dRS'—E (Equation 12.8-2)

05-Sq-lg ]
Csmin = ———R— if S4 > 0.60 (Equations 12.8-5 & 12.8-6)

0.01 otherwise

e o |20l p g (Equations 12.8-3 & 12.8-4)
smax= [T T PsTL q ' :
Syq 1T
Zdite Loy T>T,
R-T?
Gev= | Csmin f Cs< Cgmin

C
Cemax If Cs> Cgmax

Cs otherwise

Calculate the Seismic Base Shear per Section 12.8.1:
Vg = CgqW (Equation 12.8-1)

STRENGTH

ALLOWABLE




Vertically Distribute the Seismic Base Shear per Section 12.8.3:

k1 1 t1 05 k:= 110 if T<05
= = = N i < U
2 25 o
linterp(t1,k1,T) if 05<T<25
20 if T>25
X hSi K
D e
c, = =1 (Equation 12.8-12)
X . k
N i hg
> Y R
i=1 j=1
FSX = CVX‘VS (Equation 12.8-11)
STRENGTH ALLOWABLE
(Story 4)
(Story 3)
(Story 2)
(Story 1)

Calculate the Diaphragm Design Force (perpendicular to L) per Section 12.10.1.1:

i
Fosl, = —= 'Ez("FZ-WWx (Equation 12.10-1)
PSk™ N Ix «
2. v
i=x
WdX .
Fpslminx = O.Z-Sds-le- ——I—- +2-Wwy (Section 12.10.1.1)
X

WGy .
Fpslmaxx = 0'4'S.ds'|e'('_" +2-wa) (Section 12.10.1.1)



F F

psimin, if Fpslx< Fpslminx

psl, =

l:pslmaxx if I:pslx > Fpsimax

X

FDSIX otherwise

(Story 4)
(Story 3)
(Story 2)

(Story 1)

Calculate the Diaphragm Design Force (perpendicular to D) per Section 12.10.1.1:

de
Fpsdminx = D.Z-Sds'le- d_x +2-WWX

de
Fpsdmaxx = 0.4-Sds-le- d_X + 2-wwy

Fpsdx = Fpsdminx if l:psdx< Fpsdminx
I:psdmaxx if Fps;dx> Fpsdmaxx

Fpsdx otherwise

(Story 4)
(Story 3)
(Story 2)

(Story 1)

(Equation 12.10-1)

(Section 12.10.1.1)

(Section 12.10.1.1)
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Company . ' July 13, 2017
Designer : 4:22 PM

E’RI A Job Number Checked By:
Model Name :

(Global) Model Settings

Display Sections for Megnber Calcs

Dynamlc Solver

Hot Rolled Steel Code

TRISAC nne t‘ Cod ‘ _ _____ 1A

Max % Steel for Column
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Company L : July 13, 2017
Designer : 4:22 PM

I!ERI \  Job Number : Checked By:
Model Name

(Global) Model Settings, Continued

Seismic Code

Hot Rolied Steel Properties

Label E [ksi] G [ksi] Nu Therm (\ME...Density[k/ft... Yieldksi] Ry Fulksi] Rt
65 1

Design List Material DeSan Alin2] _lyy[ind] lzz[in4] _J[in4]

WideFIane

Label Shape Type

Label X [f] Y [fi] Z [ft] Temp [F] Detach From Diap...

RISA-3D Version 15.0.0 [ AL AShane\Summit Cabins\Bridge Model (pinned bracing).r3d] Page 2



Company 2 ) July 13, 2017
4:22 PM

Designer :
Checked By:___

ilIRI \  Job Number
Model Name

Joint Coordinates and Temperatures (Continued)

Detach From Diap...

Temp [F]

Joint Boundary Conditions

Joint Label X [k/m] Y [k/in]
N1 ( Regctlon

Z fk/inT X Rot.[k-ft'rad] Y Rot.[k-ft/rad]  Z Rot.[k-ft/rad]

Member Primary Data
Label | Joint __J Joint K Joint Rotate(... Section/Shape Type Design List Material Design Rules
1 M1 1 N1 _| N13 Beam ide Flange A992 Typical

RISA—3D Version 15.0.0 [\.‘.\...\...\...\Shane\Summit Cabins\Bridge Model (pinned bracing).r3d] Page 3



Company ‘ T : July 13, 2017
Designer : 4:22 PM

!! Ri ' Job Number : Checked By:
Model Name

Member Primary Data (Continued)

Label I Joint JJoint K Joint Rotate(... Section/Shape Type Desu]n List Material Design Rules
N12 i I

48,
Typical
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Company . o July 13, 2017
Designer : 4:22 PM

Ei!Rl " Job Number : Checked By:
Model Name

Member Primar_'z Data [Contmued)

Label i i _ Design List_Material Design Rules -

rf(

End Mem bers . TVchaI

Member Advanced Data
Label | Release __J Release | Offsetin] J Offset[in] T/C Only Physical Analysis Offsetfin] Inactive _Seismic Desig...

S

- BenPIN BenPIN
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Company . July 13, 2017
Designer : 4:22 PM

:!iR' \  Job Number Checked By:
Model Name

Member Advanced Data (Continued)
Label | Release __J Release | Offsetfin] J Offset[in] T/C Only Physical Analysis Offset{in] _Inactive Seismic Desig...

Lb ft . Cb  Function

1 | M1 _IContChord] 48 | 4 ]

A e, R

-—————-—--

fia

__—_--
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Company : July 13, 2017
Designer : 4:22 PM

!EI RISA Job Number : Checked By:
Model Name

Hot Rolled Steel Design Parameters (Continued)
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Company : L July 13, 2017
Designer : 4:22 PM

HERI \  JobNumber Checked By:
Model Name

Hot Rolled Steel Design Parameters (Continued)

Label Shape  Lengthfft]  Lbyylft] Lbzz[ft]  Lcomp top[ft] Lcomp bof[fi] L-torqu... Kyy Kzz Cb__Function
M75 BottomChord| 5

M77  |BotomChord| 5 | T il

End Membe.. Lateralv

Member Area Loads (BLC 1 : Dead)

Joint A Joint B Joint C Joint D Direction Distribution Magnitude[ksf]
L1 1 N2z | N1 [ N13 [ N39 [ v ] Perp to A-B Y
Member Area Loads (BLC 2 : Snow)

Joint A Joint B Joint C Joint D Direction Distribution Magnitudelksf]
L1 ] N27 | N1 | N13 [ N39 [ v ] Perp to A-B | -192

[ oad Combination Design

Description __ASIF cD ABIF__ Service Hot Rolled Cold For... Wood  Concrete Masonry Footings Aluminum_Connecti...

Envelope Joint Reactions
Joint XK. LC YK  lc 7K LC  MXJkftl LC MY[kffl LC MZ[kft] LC

RISA-3D Version 1500  [..\.\..\..\Shane\Summit Cabins\Bridge Model (pinned bracing).r3d] Page 8



Company k b ‘ July 13, 2017
Designer : 4:22 PM

EIRE ' Job Number : Checked By:
Model Name

Envelope Joint Displacements (Continued)

Joint X {in} LC Y [in] LC Zlin] LC XRotati... LC Y Rotation... LC Z Rotation [rad] LC

17 N9 max .03 2 -145 1| 015 |2 |1.417e-03 2 |7.282e-05| 2 | 2.405e-03 | 2

"
-----
-“-“--
---mm---
-----

73] N37_|max| 036 [2] -083 4027603 | 2
RISA-3D Version 15.0.0 N\ \Shane ummxt Cabms\Brldge Model (pinned bracing).r3d] Page 9
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Company : k July 13, 2017
Designer : 4:22 PM

i!! Ri A Job Number ~ : Checked By:
Model Name

Envelope Joint Displacements (Continued)
Y [in

ﬁ:ﬁ aj /‘w

-m--- -4, 684e 04 -

Member AISC 14th(360-10): LRFD Steel Code Checks

LC Member _Shape UC Max Loc[fflShear..Loc[ff]... phi*P... phi*P... phi*M...phi*M... Cb Eqgn
L4x4x6
3k

21 1] M21 |L3.5x3.. 012 3.073] ,001 [6.021]y|49.639[112.5/4.639(9.175/1.1..{H2-1
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Company : ‘*‘"‘ July 13, 2017
Designer : 4:22 PM

EIERI " Job Number : Checked By:
Model Name

Member AISC 14th(360-10): LRFD Steel Code Checks (Continued)
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Company : July 13, 2017
Designer : 4:22 PM

EEI R! °  Job Number Checked By:
Model Name

Member AISC 14th(360-10): LRFD Steel Code Checks (Continued)
L.C Member Shape UC Max Loc[ft}Shear..Loc|ft]... phi*P... phi*P... phi*M...ohi*M... Cb _Egn

v
lﬂﬂ 12.5/4.639/9.175

%nmn-
135 [2] M56 [L35x3... 919 3.202] 073 0 |y[30.289] 76.5 [3.313(5.593[1.1..[H21
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Company : July 13, 2017
Designer : 4:22 PM

i!lRlS " JobNumber : Checked By:
Model Name

Member AISC 14th(360-10): LRFD Steel Code Checks (Continued)
LC Member Shape UC Max
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