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Cs

a ang1 deg⋅( ) pitch ang1 deg⋅<if

70 deg⋅( ) pitch 70 deg⋅>if

pitch otherwise

←

70 deg⋅ a−

ang2 deg⋅

break

surface other=if

a if pitch 70 deg⋅> 70 deg⋅, pitch,( )←

65 deg⋅ a−

ang3 deg⋅
surface metal=if

:=

ang1 30=

ang2 40=

ang3 65=

Pg 274 psf=

Pf 192 psf=

Cs 0.652=

Ps if Cs Pf⋅ 30 psf⋅≤ 30 psf⋅, Cs Pf⋅,( ):=

Ps 125.187 psf=

ROOF Snow is 
               . 

Ps 125 psf=

FLOOR LL is 40 psf; BALCONY LL is 60 psf (when applicable)
ROOF DL's
     
     Roofing  ----------- Rrf 5 psf⋅:=

     Sheathing--------- Srf 2.2 psf⋅:=

     Insulation--------- Irf 0.5 psf⋅:=

     Fixtures------------ Erf 0.5 psf⋅:=

     Ceiling-------------  Crf 2.2 psf⋅:=

     Rafters------------  SPrf 2.5 psf⋅:=  

     Beams--------------  Prf 2.0 psf⋅:=  

FLOOR DL's
     
     Floor Finish------  Fflr 2.5 psf⋅:=

     Sheathing---------  Sflr 2.5 psf⋅:=

     Insulation---------  Iflr 0.5 psf⋅:=

     Mech. & Elec.----  Eflr 0.8 psf⋅:=

     Ceiling-------------  Cflr 2.2 psf⋅:=

     Joists---------------  Jflr 2.5 psf⋅:=

     1.5" Conc. Fill----------  CFflr 13.75 psf⋅:=

TOTAL ROOF DL TOTAL FLOOR DL        
TLrf Rrf Srf+ Irf+ Erf+ Crf+ SPrf+ Prf+:= TLflr Fflr Sflr+ Iflr+ Eflr+ Cflr+ Jflr+ CFflr+:=

TLrf 14.9 psf= TLflr 24.75 psf=

Use a typ. roof DL of 15 psf Use a floor DL of 25 psf

GRAVITY LOADS - flat warm roof, worst case
Roof Snow Load:

County Po Ao
_______  (psf)  (ft./1000)
BEAVER 71 6.2
BOX ELDER 43 5.2
CACHE 50 4.5
CARBON 43 5.2
DAGGETT 43 6.5
DAVIS 43 4.5
DUCHESNE 43 66.5
EMERY 43 66.0
GARFIELD 43 6.0
GRAND 36 6.5
IRON 43 5.8
JUAB 43 5.2
KANE 36 5.7
MILLARD 43 5.3
MORGAN 57 4.5
PIUTE 43 6.2
RICH 57 4.1
SALT LAKE 43 4.5
SAN JUAN 43 6.5
SANPETE 43 5.2
SEVIER 43 6.0
SUMMIT 86 5.0
TOOELE 43 4.5
UINTAH 43 7.0
UTAH 43 4.5
WASATCH86 5.0
WASHINGTON 29 6.0
WAYNE 36 6.5
WEBER 43 4.5

Elevation 8800:= Ao 4.5:= Po 43:= A
Elevation

1000
:=

Pg if A Ao≤ Po, Po
2 S( )2 A Ao−( )2⋅+ 

1
2

,







 psf⋅:=

Ground Snow Load Pg 274 psf=

rise 5 in⋅:= run 12 in⋅:=

Roof temp (ASCE 7-05, t7-3) Ct 1.0:= Ct 1.0 if warm
     1.1 if cold vented
     1.2 if cold unventedRoofing is "metal" or "other" surface metal:=

Snow Exposure Factor Ce 1.0:=

Importance Factor I 1.0:=

Roof Snow (ASCE-7) Pf 0.7Ce Ct⋅ I⋅ Pg⋅:=
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CONCRETE DECK DL's
     
     Finishes------  Fflr 2.3 psf⋅:=

     Insulation---------  Iflr 0.5 psf⋅:=

     Fixtures------------  Eflr 0.5 psf⋅:=

     Ceiling-------------  Cflr 2.2 psf⋅:=

     Joists---------------  Jflr 2.0 psf⋅:=

 4" Concrete  Slab-----  CSflr 48.33 psf⋅:=

  Sheathing-------  Sflr 2.5 psf⋅:=

TOTAL TERRACE DL        

TLflr Fflr Iflr+ Eflr+ Cflr+ Jflr+ CSflr+ Sflr+:=

TLflr 58.33 psf=

Exterior Concrete DECK DL @ 60 psf
Exterior Concrete DECK SL @ 98 psf (cold unvented snow load)

GREEN ROOF DL's
     
     Roofing (12" soil or 2" pavers)--- Rrf 60 psf⋅:=

     Sheathing--------- Srf 2.5 psf⋅:=

     Insulation--------- Irf 0.5 psf⋅:=

     Fixtures------------ Frf 0.5 psf⋅:=

     Ceiling-------------  Crf 0 psf⋅:=

     Joists------------  Jrf 2.5 psf⋅:=  

     Electrical/Mech--------------  EMrf 0.8 psf⋅:=        

TOTAL ROOF DL
TLrf Rrf Srf+ Irf+ Frf+ Crf+ Jrf+ EMrf+:=

TLrf 66.8 psf=

Roof DL of 70 psf for 12" green roof
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB7- Major Roof Members

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans :  D = 0.0150,  S = 0.1510 ksf,  Tributary Width = 7.50 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.274 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 2
Location of maximum on span 11.293 ft

14.659 k
Mn / Omega : Allowable 215.569 k-ft Vn/Omega : Allowable

W12x58Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
87.840 k

Section used for this span W12x58
Ma : Applied

Maximum Shear Stress Ratio = 0.167 : 1

6.000 ft

59.000 k-ft Va : Applied

624 >=480.
752

Ratio = 543 >=360.

Maximum Deflection
Max Downward Transient Deflection 0.305 in 865Ratio = >=480.
Max Upward Transient Deflection -0.192 in Ratio =
Max Downward Total Deflection 0.351 in Ratio = >=360.
Max Upward Total Deflection -0.221 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+L+H
Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+Lr+H
Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+S+H
Dsgn. L =    6.00 ft 1 0.109 0.167 -23.45 23.45 360.00 215.57 1.00 1.00 14.66 131.76 87.84
Dsgn. L =   22.00 ft 2 0.274 0.167 59.00 -23.45 59.00 360.00 215.57 1.00 1.00 14.66 131.76 87.84
Dsgn. L =    5.00 ft 3 0.076 0.074 -16.29 16.29 360.00 215.57 1.00 1.00 6.52 131.76 87.84

+D+0.750Lr+0.750L+H
Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+0.750L+0.750S+H
Dsgn. L =    6.00 ft 1 0.085 0.131 -18.36 18.36 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =   22.00 ft 2 0.214 0.131 46.18 -18.36 46.18 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =    5.00 ft 3 0.059 0.058 -12.75 12.75 360.00 215.57 1.00 1.00 5.10 131.76 87.84
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB7- Major Roof Members

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.60W+H

Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+0.70E+H
Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =    6.00 ft 1 0.014 0.022 -3.07 3.07 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =   22.00 ft 2 0.036 0.022 7.72 -3.07 7.72 360.00 215.57 1.00 1.00 1.92 131.76 87.84
Dsgn. L =    5.00 ft 3 0.010 0.010 -2.13 2.13 360.00 215.57 1.00 1.00 0.85 131.76 87.84

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    6.00 ft 1 0.085 0.131 -18.36 18.36 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =   22.00 ft 2 0.214 0.131 46.18 -18.36 46.18 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =    5.00 ft 3 0.059 0.058 -12.75 12.75 360.00 215.57 1.00 1.00 5.10 131.76 87.84

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    6.00 ft 1 0.085 0.131 -18.36 18.36 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =   22.00 ft 2 0.214 0.131 46.18 -18.36 46.18 360.00 215.57 1.00 1.00 11.47 131.76 87.84
Dsgn. L =    5.00 ft 3 0.059 0.058 -12.75 12.75 360.00 215.57 1.00 1.00 5.10 131.76 87.84

+0.60D+0.60W+0.60H
Dsgn. L =    6.00 ft 1 0.009 0.013 -1.84 1.84 360.00 215.57 1.00 1.00 1.15 131.76 87.84
Dsgn. L =   22.00 ft 2 0.021 0.013 4.63 -1.84 4.63 360.00 215.57 1.00 1.00 1.15 131.76 87.84
Dsgn. L =    5.00 ft 3 0.006 0.006 -1.28 1.28 360.00 215.57 1.00 1.00 0.51 131.76 87.84

+0.60D+0.70E+0.60H
Dsgn. L =    6.00 ft 1 0.009 0.013 -1.84 1.84 360.00 215.57 1.00 1.00 1.15 131.76 87.84
Dsgn. L =   22.00 ft 2 0.021 0.013 4.63 -1.84 4.63 360.00 215.57 1.00 1.00 1.15 131.76 87.84
Dsgn. L =    5.00 ft 3 0.006 0.006 -1.28 1.28 360.00 215.57 1.00 1.00 0.51 131.76 87.84

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.2341 0.000
+D+S+H 2 0.3510 11.147 0.0000 0.000

+D+S+H3 0.0000 11.147 -0.2210 5.000
.

Load Combination Support 1 Support 2 Support 3 Support 4
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 20.52222.477
Overall MINimum 1.6111.765
+D+H 2.6852.941
+D+L+H 2.6852.941
+D+Lr+H 2.6852.941
+D+S+H 20.52222.477
+D+0.750Lr+0.750L+H 2.6852.941
+D+0.750L+0.750S+H 16.06317.593
+D+0.60W+H 2.6852.941
+D+0.70E+H 2.6852.941
+D+0.750Lr+0.750L+0.450W+H 2.6852.941
+D+0.750L+0.750S+0.450W+H 16.06317.593
+D+0.750L+0.750S+0.5250E+H 16.06317.593
+0.60D+0.60W+0.60H 1.6111.765
+0.60D+0.70E+0.60H 1.6111.765
D Only 2.6852.941
Lr Only
L Only
S Only 17.83719.536
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB9- Eave Beam (shallow profile max)

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.0150,  S = 0.1920 ksf,  Tributary Width = 0.670 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.098 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 6.000 ft

0.9461 k
Mn / Omega : Allowable 28.942 k-ft Vn/Omega : Allowable

W5x19Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
27.810 k

Section used for this span W5x19
Ma : Applied

Maximum Shear Stress Ratio = 0.034 : 1

0.000 ft

2.838 k-ft Va : Applied

0 <360
1486

Ratio = 0 <240.0

Maximum Deflection
Max Downward Transient Deflection 0.079 in 1,821Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.097 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+L+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+Lr+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+S+H

Dsgn. L =   12.00 ft 1 0.098 0.034 2.84 2.84 48.33 28.94 1.00 1.00 0.95 41.72 27.81
+D+0.750Lr+0.750L+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+0.750L+0.750S+H

Dsgn. L =   12.00 ft 1 0.078 0.027 2.26 2.26 48.33 28.94 1.00 1.00 0.75 41.72 27.81
+D+0.60W+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+0.70E+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =   12.00 ft 1 0.018 0.006 0.52 0.52 48.33 28.94 1.00 1.00 0.17 41.72 27.81
+D+0.750L+0.750S+0.450W+H

Dsgn. L =   12.00 ft 1 0.078 0.027 2.26 2.26 48.33 28.94 1.00 1.00 0.75 41.72 27.81
+D+0.750L+0.750S+0.5250E+H

Dsgn. L =   12.00 ft 1 0.078 0.027 2.26 2.26 48.33 28.94 1.00 1.00 0.75 41.72 27.81
+0.60D+0.60W+0.60H

Dsgn. L =   12.00 ft 1 0.011 0.004 0.31 0.31 48.33 28.94 1.00 1.00 0.10 41.72 27.81
+0.60D+0.70E+0.60H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB9- Eave Beam (shallow profile max)

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   12.00 ft 1 0.011 0.004 0.31 0.31 48.33 28.94 1.00 1.00 0.10 41.72 27.81

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.0969 6.034 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.946 0.946
Overall MINimum 0.105 0.105
+D+H 0.174 0.174
+D+L+H 0.174 0.174
+D+Lr+H 0.174 0.174
+D+S+H 0.946 0.946
+D+0.750Lr+0.750L+H 0.174 0.174
+D+0.750L+0.750S+H 0.753 0.753
+D+0.60W+H 0.174 0.174
+D+0.70E+H 0.174 0.174
+D+0.750Lr+0.750L+0.450W+H 0.174 0.174
+D+0.750L+0.750S+0.450W+H 0.753 0.753
+D+0.750L+0.750S+0.5250E+H 0.753 0.753
+0.60D+0.60W+0.60H 0.105 0.105
+0.60D+0.70E+0.60H 0.105 0.105
D Only 0.174 0.174
Lr Only
L Only
S Only 0.772 0.772
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB6- Catileveres Hip Beams supporting eave (worst case)

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.0150,  S = 0.1920 ksf,  Tributary Width = 3.0 ft
Load for Span Number 2

Uniform Load :  D = 0.0150,  S = 0.1920 ksf,  Tributary Width = 8.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.368 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.000 ft

15.070 k
Mn / Omega : Allowable 149.202 k-ft Vn/Omega : Allowable

W8x58Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
89.250 k

Section used for this span W8x58
Ma : Applied

Maximum Shear Stress Ratio = 0.169 : 1

4.000 ft

54.848 k-ft Va : Applied

3,760 >=480.
508

Ratio = 3378 >=360.

Maximum Deflection
Max Downward Transient Deflection 0.339 in 566Ratio = >=480.
Max Upward Transient Deflection -0.013 in Ratio =
Max Downward Total Deflection 0.378 in Ratio = >=360.
Max Upward Total Deflection -0.014 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+L+H
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+Lr+H
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+S+H
Dsgn. L =    4.00 ft 1 0.368 0.169 -54.85 54.85 249.17 149.20 1.00 1.00 15.07 133.88 89.25
Dsgn. L =    8.00 ft 2 0.368 0.154 -54.85 54.85 249.17 149.20 1.00 1.00 13.71 133.88 89.25

+D+0.750Lr+0.750L+H
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+0.750L+0.750S+H
Dsgn. L =    4.00 ft 1 0.285 0.131 -42.56 42.56 249.17 149.20 1.00 1.00 11.71 133.88 89.25
Dsgn. L =    8.00 ft 2 0.285 0.119 -42.56 42.56 249.17 149.20 1.00 1.00 10.64 133.88 89.25

+D+0.60W+H
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+0.70E+H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB6- Catileveres Hip Beams supporting eave (worst case)

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =    4.00 ft 1 0.038 0.018 -5.70 5.70 249.17 149.20 1.00 1.00 1.63 133.88 89.25
Dsgn. L =    8.00 ft 2 0.038 0.016 -5.70 5.70 249.17 149.20 1.00 1.00 1.42 133.88 89.25

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    4.00 ft 1 0.285 0.131 -42.56 42.56 249.17 149.20 1.00 1.00 11.71 133.88 89.25
Dsgn. L =    8.00 ft 2 0.285 0.119 -42.56 42.56 249.17 149.20 1.00 1.00 10.64 133.88 89.25

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    4.00 ft 1 0.285 0.131 -42.56 42.56 249.17 149.20 1.00 1.00 11.71 133.88 89.25
Dsgn. L =    8.00 ft 2 0.285 0.119 -42.56 42.56 249.17 149.20 1.00 1.00 10.64 133.88 89.25

+0.60D+0.60W+0.60H
Dsgn. L =    4.00 ft 1 0.023 0.011 -3.42 3.42 249.17 149.20 1.00 1.00 0.98 133.88 89.25
Dsgn. L =    8.00 ft 2 0.023 0.010 -3.42 3.42 249.17 149.20 1.00 1.00 0.85 133.88 89.25

+0.60D+0.70E+0.60H
Dsgn. L =    4.00 ft 1 0.023 0.011 -3.42 3.42 249.17 149.20 1.00 1.00 0.98 133.88 89.25
Dsgn. L =    8.00 ft 2 0.023 0.010 -3.42 3.42 249.17 149.20 1.00 1.00 0.85 133.88 89.25

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.0142 2.336
+D+S+H 2 0.3778 8.000 0.0000 2.336

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -12.354 28.782
Overall MINimum -0.731 1.832
+D+H -1.218 3.054
+D+L+H -1.218 3.054
+D+Lr+H -1.218 3.054
+D+S+H -12.354 28.782
+D+0.750Lr+0.750L+H -1.218 3.054
+D+0.750L+0.750S+H -9.570 22.350
+D+0.60W+H -1.218 3.054
+D+0.70E+H -1.218 3.054
+D+0.750Lr+0.750L+0.450W+H -1.218 3.054
+D+0.750L+0.750S+0.450W+H -9.570 22.350
+D+0.750L+0.750S+0.5250E+H -9.570 22.350
+0.60D+0.60W+0.60H -0.731 1.832
+0.60D+0.70E+0.60H -0.731 1.832
D Only -1.218 3.054
Lr Only
L Only
S Only -11.136 25.728
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB6- Cantilevered picking up hip beams

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.0150,  S = 0.1920 ksf,  Tributary Width = 1.330 ft
Load(s) for Span Number 2

Point Load :  D = 5.0,  S = 27.0 k @ 3.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.645 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.000 ft

32.587 k
Mn / Omega : Allowable 149.202 k-ft Vn/Omega : Allowable

W8x58Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
89.250 k

Section used for this span W8x58
Ma : Applied

Maximum Shear Stress Ratio = 0.365 : 1

3.000 ft

96.261 k-ft Va : Applied

2,946 >=480.
479

Ratio = 2481 >=360.

Maximum Deflection
Max Downward Transient Deflection 0.127 in 568Ratio = >=480.
Max Upward Transient Deflection -0.012 in Ratio =
Max Downward Total Deflection 0.150 in Ratio = >=360.
Max Upward Total Deflection -0.015 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+L+H
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+Lr+H
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+S+H
Dsgn. L =    3.00 ft 1 0.645 0.365 -96.26 96.26 249.17 149.20 1.00 1.00 32.59 133.88 89.25
Dsgn. L =    3.00 ft 2 0.645 0.360 -96.26 96.26 249.17 149.20 1.00 1.00 32.17 133.88 89.25

+D+0.750Lr+0.750L+H
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+0.750L+0.750S+H
Dsgn. L =    3.00 ft 1 0.509 0.288 -76.01 76.01 249.17 149.20 1.00 1.00 25.74 133.88 89.25
Dsgn. L =    3.00 ft 2 0.509 0.285 -76.01 76.01 249.17 149.20 1.00 1.00 25.42 133.88 89.25

+D+0.60W+H
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+0.70E+H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB6- Cantilevered picking up hip beams

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =    3.00 ft 1 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.20 133.88 89.25
Dsgn. L =    3.00 ft 2 0.102 0.058 -15.26 15.26 249.17 149.20 1.00 1.00 5.17 133.88 89.25

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    3.00 ft 1 0.509 0.288 -76.01 76.01 249.17 149.20 1.00 1.00 25.74 133.88 89.25
Dsgn. L =    3.00 ft 2 0.509 0.285 -76.01 76.01 249.17 149.20 1.00 1.00 25.42 133.88 89.25

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    3.00 ft 1 0.509 0.288 -76.01 76.01 249.17 149.20 1.00 1.00 25.74 133.88 89.25
Dsgn. L =    3.00 ft 2 0.509 0.285 -76.01 76.01 249.17 149.20 1.00 1.00 25.42 133.88 89.25

+0.60D+0.60W+0.60H
Dsgn. L =    3.00 ft 1 0.061 0.035 -9.16 9.16 249.17 149.20 1.00 1.00 3.12 133.88 89.25
Dsgn. L =    3.00 ft 2 0.061 0.035 -9.16 9.16 249.17 149.20 1.00 1.00 3.10 133.88 89.25

+0.60D+0.70E+0.60H
Dsgn. L =    3.00 ft 1 0.061 0.035 -9.16 9.16 249.17 149.20 1.00 1.00 3.12 133.88 89.25
Dsgn. L =    3.00 ft 2 0.061 0.035 -9.16 9.16 249.17 149.20 1.00 1.00 3.10 133.88 89.25

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.0145 1.740
+D+S+H 2 0.1504 3.000 0.0000 1.740

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -31.587 64.761
Overall MINimum -2.982 6.227
+D+H -4.970 10.378
+D+L+H -4.970 10.378
+D+Lr+H -4.970 10.378
+D+S+H -31.587 64.761
+D+0.750Lr+0.750L+H -4.970 10.378
+D+0.750L+0.750S+H -24.933 51.165
+D+0.60W+H -4.970 10.378
+D+0.70E+H -4.970 10.378
+D+0.750Lr+0.750L+0.450W+H -4.970 10.378
+D+0.750L+0.750S+0.450W+H -24.933 51.165
+D+0.750L+0.750S+0.5250E+H -24.933 51.165
+0.60D+0.60W+0.60H -2.982 6.227
+0.60D+0.70E+0.60H -2.982 6.227
D Only -4.970 10.378
Lr Only
L Only
S Only -26.617 54.383
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB4- Catileveres Channels off Fireplace

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load for Span Number 2

Uniform Load :  D = 0.0150,  S = 0.1920 ksf,  Tributary Width = 8.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.161 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 6.000 ft

5.868 k
Mn / Omega : Allowable 63.872 k-ft Vn/Omega : Allowable

C12x20.7Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
60.790 k

Section used for this span C12x20.7
Ma : Applied

Maximum Shear Stress Ratio = 0.097 : 1

6.000 ft

10.270 k-ft Va : Applied

7,137 >=360.
1772

Ratio = 6633 >=240.

Maximum Deflection
Max Downward Transient Deflection 0.044 in 1,922Ratio = >=360.
Max Upward Transient Deflection -0.010 in Ratio =
Max Downward Total Deflection 0.047 in Ratio = >=240.
Max Upward Total Deflection -0.011 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+L+H
Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+Lr+H
Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+S+H
Dsgn. L =    6.00 ft 1 0.161 0.097 -10.27 10.27 106.67 63.87 1.00 1.00 5.87 101.52 60.79
Dsgn. L =    3.50 ft 2 0.161 0.097 -10.27 10.27 106.67 63.87 1.00 1.00 5.87 101.52 60.79

+D+0.750Lr+0.750L+H
Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+0.750L+0.750S+H
Dsgn. L =    6.00 ft 1 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79
Dsgn. L =    3.50 ft 2 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79

+D+0.60W+H
Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+0.70E+H
Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB4- Catileveres Channels off Fireplace

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =    6.00 ft 1 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79
Dsgn. L =    3.50 ft 2 0.013 0.008 -0.86 0.86 106.67 63.87 1.00 1.00 0.49 101.52 60.79

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    6.00 ft 1 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79
Dsgn. L =    3.50 ft 2 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    6.00 ft 1 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79
Dsgn. L =    3.50 ft 2 0.124 0.074 -7.92 7.92 106.67 63.87 1.00 1.00 4.52 101.52 60.79

+0.60D+0.60W+0.60H
Dsgn. L =    6.00 ft 1 0.008 0.005 -0.52 0.52 106.67 63.87 1.00 1.00 0.30 101.52 60.79
Dsgn. L =    3.50 ft 2 0.008 0.005 -0.52 0.52 106.67 63.87 1.00 1.00 0.30 101.52 60.79

+0.60D+0.70E+0.60H
Dsgn. L =    6.00 ft 1 0.008 0.005 -0.52 0.52 106.67 63.87 1.00 1.00 0.30 101.52 60.79
Dsgn. L =    3.50 ft 2 0.008 0.005 -0.52 0.52 106.67 63.87 1.00 1.00 0.30 101.52 60.79

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.0109 3.480
+D+S+H 2 0.0474 3.500 0.0000 3.480

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -1.650 7.642
Overall MINimum -0.049 0.419
+D+H -0.082 0.698
+D+L+H -0.082 0.698
+D+Lr+H -0.082 0.698
+D+S+H -1.650 7.642
+D+0.750Lr+0.750L+H -0.082 0.698
+D+0.750L+0.750S+H -1.258 5.906
+D+0.60W+H -0.082 0.698
+D+0.70E+H -0.082 0.698
+D+0.750Lr+0.750L+0.450W+H -0.082 0.698
+D+0.750L+0.750S+0.450W+H -1.258 5.906
+D+0.750L+0.750S+0.5250E+H -1.258 5.906
+0.60D+0.60W+0.60H -0.049 0.419
+0.60D+0.70E+0.60H -0.049 0.419
D Only -0.082 0.698
Lr Only
L Only
S Only -1.568 6.944
W Only
E Only
H Only
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Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB2- Roof Eave Rafter

Browning Ski Lodge

CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Trus Joist
MicroLam LVL 2.0 E

2,600.0
2,600.0
2,510.0

750.0

2,000.0
1,016.54

285.0
1,555.0 42.0

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2015

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0150,  S = 0.1510 ksf,  Tributary Width = 1.60 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.362: 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.500 ft

63.08 psi=

=

FB : Allowable 2,990.00psi Fv : Allowable

2-1.75x7.25Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S+H
=

=

=

327.75 psi==

Section used for this span 2-1.75x7.25
fb : Actual

Maximum Shear Stress Ratio 0.192 : 1

8.409 ft=
=

1,081.80psi fv : Actual

Maximum Deflection

0 <360
592

Ratio = 0 <240.0

Max Downward Transient Deflection 0.161 in 669Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.182 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios
M CV fbM fvF'b V F'vSegment Length

+D+H 0.00 0.00 0.000.00
1.00Length = 9.0 ft 1 0.053 0.028 0.90 1.000 1.00 1.00 1.00 0.32 124.43 2340.00 0.12 256.501.00 7.26
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.048 0.025 1.00 1.000 1.00 1.00 1.00 0.32 124.43 2600.00 0.12 285.001.00 7.26
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.038 0.020 1.25 1.000 1.00 1.00 1.00 0.32 124.43 3250.00 0.12 356.251.00 7.26
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.362 0.192 1.15 1.000 1.00 1.00 1.00 2.76 1,081.80 2990.00 1.07 327.751.00 63.08
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.038 0.020 1.25 1.000 1.00 1.00 1.00 0.32 124.43 3250.00 0.12 356.251.00 7.26
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
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Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB2- Roof Eave Rafter

Browning Ski Lodge

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios
M CV fbM fvF'b V F'vSegment Length

1.00Length = 9.0 ft 1 0.282 0.150 1.15 1.000 1.00 1.00 1.00 2.15 842.46 2990.00 0.83 327.751.00 49.12
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.030 0.016 1.60 1.000 1.00 1.00 1.00 0.32 124.43 4160.00 0.12 456.001.00 7.26
1.00+D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.030 0.016 1.60 1.000 1.00 1.00 1.00 0.32 124.43 4160.00 0.12 456.001.00 7.26
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.030 0.016 1.60 1.000 1.00 1.00 1.00 0.32 124.43 4160.00 0.12 456.001.00 7.26
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.203 0.108 1.60 1.000 1.00 1.00 1.00 2.15 842.46 4160.00 0.83 456.001.00 49.12
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.203 0.108 1.60 1.000 1.00 1.00 1.00 2.15 842.46 4160.00 0.83 456.001.00 49.12
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.018 0.010 1.60 1.000 1.00 1.00 1.00 0.19 74.66 4160.00 0.07 456.001.00 4.35
1.00+0.60D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 9.0 ft 1 0.018 0.010 1.60 1.000 1.00 1.00 1.00 0.19 74.66 4160.00 0.07 456.001.00 4.35

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.1824 4.533 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 1.229 1.229
Overall MINimum 1.087 1.087
+D+H 0.141 0.141
+D+L+H 0.141 0.141
+D+Lr+H 0.141 0.141
+D+S+H 1.229 1.229
+D+0.750Lr+0.750L+H 0.141 0.141
+D+0.750L+0.750S+H 0.957 0.957
+D+0.60W+H 0.141 0.141
+D+0.70E+H 0.141 0.141
+D+0.750Lr+0.750L+0.450W+H 0.141 0.141
+D+0.750L+0.750S+0.450W+H 0.957 0.957
+D+0.750L+0.750S+0.5250E+H 0.957 0.957
+0.60D+0.60W+0.60H 0.085 0.085
+0.60D+0.70E+0.60H 0.085 0.085
D Only 0.141 0.141
Lr Only
L Only
S Only 1.087 1.087
W Only
E Only
H Only
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Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB10- Roof Eave Rafter

Browning Ski Lodge

CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Trus Joist
MicroLam LVL 2.0 E

2,600.0
2,600.0
2,510.0

750.0

2,000.0
1,016.54

285.0
1,555.0 42.0

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2015

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0150,  S = 0.1510 ksf,  Tributary Width = 1.60 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.540: 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 5.500 ft

79.04 psi=

=

FB : Allowable 2,990.00psi Fv : Allowable

2-1.75x7.25Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S+H
=

=

=

327.75 psi==

Section used for this span 2-1.75x7.25
fb : Actual

Maximum Shear Stress Ratio 0.241 : 1

10.398 ft=
=

1,616.03psi fv : Actual

Maximum Deflection

0 <360
324

Ratio = 0 <240.0

Max Downward Transient Deflection 0.360 in 366Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.407 in Ratio = >=240.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios
M CV fbM fvF'b V F'vSegment Length

+D+H 0.00 0.00 0.000.00
1.00Length = 11.0 ft 1 0.079 0.035 0.90 1.000 1.00 1.00 1.00 0.47 185.88 2340.00 0.15 256.501.00 9.09
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.071 0.032 1.00 1.000 1.00 1.00 1.00 0.47 185.88 2600.00 0.15 285.001.00 9.09
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.057 0.026 1.25 1.000 1.00 1.00 1.00 0.47 185.88 3250.00 0.15 356.251.00 9.09
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.540 0.241 1.15 1.000 1.00 1.00 1.00 4.13 1,616.03 2990.00 1.34 327.751.00 79.04
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.057 0.026 1.25 1.000 1.00 1.00 1.00 0.47 185.88 3250.00 0.15 356.251.00 9.09
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
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Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : RB10- Roof Eave Rafter

Browning Ski Lodge

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios
M CV fbM fvF'b V F'vSegment Length

1.00Length = 11.0 ft 1 0.421 0.188 1.15 1.000 1.00 1.00 1.00 3.22 1,258.49 2990.00 1.04 327.751.00 61.55
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.045 0.020 1.60 1.000 1.00 1.00 1.00 0.47 185.88 4160.00 0.15 456.001.00 9.09
1.00+D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.045 0.020 1.60 1.000 1.00 1.00 1.00 0.47 185.88 4160.00 0.15 456.001.00 9.09
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.045 0.020 1.60 1.000 1.00 1.00 1.00 0.47 185.88 4160.00 0.15 456.001.00 9.09
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.303 0.135 1.60 1.000 1.00 1.00 1.00 3.22 1,258.49 4160.00 1.04 456.001.00 61.55
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.303 0.135 1.60 1.000 1.00 1.00 1.00 3.22 1,258.49 4160.00 1.04 456.001.00 61.55
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.027 0.012 1.60 1.000 1.00 1.00 1.00 0.28 111.53 4160.00 0.09 456.001.00 5.45
1.00+0.60D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.027 0.012 1.60 1.000 1.00 1.00 1.00 0.28 111.53 4160.00 0.09 456.001.00 5.45

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.4069 5.540 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 1.502 1.502
Overall MINimum 1.329 1.329
+D+H 0.173 0.173
+D+L+H 0.173 0.173
+D+Lr+H 0.173 0.173
+D+S+H 1.502 1.502
+D+0.750Lr+0.750L+H 0.173 0.173
+D+0.750L+0.750S+H 1.169 1.169
+D+0.60W+H 0.173 0.173
+D+0.70E+H 0.173 0.173
+D+0.750Lr+0.750L+0.450W+H 0.173 0.173
+D+0.750L+0.750S+0.450W+H 1.169 1.169
+D+0.750L+0.750S+0.5250E+H 1.169 1.169
+0.60D+0.60W+0.60H 0.104 0.104
+0.60D+0.70E+0.60H 0.104 0.104
D Only 0.173 0.173
Lr Only
L Only
S Only 1.329 1.329
W Only
E Only
H Only
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Steel Column ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : SC1- Lateral Resisting canitleverd columns at clear story windows, front face of structure

Browning Ski Lodge

.Code References
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : IBC 2015

General Information

Steel Stress Grade
Top Fixed, Bottom PinnedAnalysis Method :

11.0Overall Column Height

ft

Top & Bottom F ixityAllowable Strength

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name : HSS5x5x1/2

36.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Lu for X-X Axis buckling : 8 ft, K = 0.80

Fully braced against buckling along Y-Y Axis

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 312.730 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 11.0 ft, Yecc = 60.0 in, D = 1.950, L = 2.60, S = 16.30 k
BENDING LOADS . . .

Lat. Point Load at 9.50 ft creating Mx-x, E = 6.650 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.2451

Location of max.above base 11.0 ft

1.950 k
154.668 k

-5.619 k-ft

Load Combination +D+0.70E

Load Combination +D+0.70E

23.533 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

4.531 k

0.1045 : 1

Location of max.above base 9.523 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

23.533 k-ft
0.0 k-ft

Pa : Axial
Pn / Omega : Allowable
Ma-x : Applied

Mn-x / Omega : Allowable
Ma-y : Applied
Mn-y / Omega : Allowable

Va : Applied
Vn / Omega : Allowable

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 6.473 k
Bottom along Y-Y 0.1771 k

Maximum Load Deflections . . .

Along Y-Y 0.03009 in at 6.054 ft above base
for load combination :E Only

Along X-X 0.0 in at 0.0 ft above base
for load combination :

43.364
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

D Only PASS PASS0.00 0.000 0.00 ftft0.015
+D+L PASS PASS0.00 0.000 0.00 ftft0.031
+D+S PASS PASS0.00 0.000 0.00 ftft0.120
+D+0.750L PASS PASS0.00 0.000 0.00 ftft0.027
+D+0.750L+0.750S PASS PASS0.00 0.000 0.00 ftft0.106
+D+0.70E PASS PASS11.00 0.104 9.52 ftft0.245
+D-0.70E PASS PASS11.00 0.104 9.52 ftft0.245
+D+0.750L+0.750S+0.5250E PASS PASS11.00 0.078 9.52 ftft0.231
+D+0.750L+0.750S-0.5250E PASS PASS11.00 0.078 9.52 ftft0.231
+0.60D PASS PASS0.00 0.000 0.00 ftft0.009
+0.60D+0.70E PASS PASS11.00 0.104 9.52 ftft0.243
+0.60D-0.70E PASS PASS11.00 0.104 9.52 ftft0.243

.
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Steel Column ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : SC1- Lateral Resisting canitleverd columns at clear story windows, front face of structure

Browning Ski Lodge

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

D Only 0.0002.263 -0.000 -0.000
+D+L 0.0004.863 -0.000 -0.000
+D+S 0.00018.563 -0.000 -0.000
+D+0.750L 0.0004.213 -0.000 -0.000
+D+0.750L+0.750S 0.00016.438 -0.000 -0.000
+D+0.70E 4.5312.263 0.124 -5.619
+D+0.750L+0.750S+0.5250E 3.39816.438 0.093 -4.214
+0.60D 0.0001.358 -0.000 -0.000
+0.60D+0.70E 4.5311.358 0.124 -5.619
L Only 0.0002.600 -0.000 -0.000
S Only 0.00016.300 -0.000 -0.000
E Only 6.4730.177 -8.027

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 0.00018.563 -0.000 -0.000
Minimum" 6.4730.177 -8.027
MaximumReaction,  X-X Axis Base 0.0002.263 -0.000 -0.000
Minimum" 0.0002.263 -0.000 -0.000
MaximumReaction,  Y-Y Axis Base 6.4730.177 -8.027
Minimum" 0.00018.563 -0.000 -0.000
MaximumReaction,  X-X Axis Top 0.0002.263 -0.000 -0.000
Minimum" 0.0002.263 -0.000 -0.000
MaximumReaction,  Y-Y Axis Top 0.0002.263 -0.000 -0.000
Minimum" 6.4730.177 -8.027
MaximumMoment,  X-X Axis Base 0.0002.263 -0.000 -0.000
Minimum" 0.0002.263 -0.000 -0.000
MaximumMoment,  Y-Y Axis Base 0.0002.263 -0.000 -0.000
Minimum" 0.0002.263 -0.000 -0.000
MaximumMoment,  X-X Axis Top 0.0001.358 -0.000 -0.000
Minimum" 6.4730.177 -8.027
MaximumMoment,  Y-Y Axis Top 0.0002.263 -0.000 -0.000
Minimum" 0.0002.263 -0.000 -0.000

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

D Only 0.0000 0.000 0.000 ftft inin 0.000
+D+L 0.0000 0.000 0.000 ftft inin 0.000
+D+S 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E 0.0000 0.021 6.054 ftft inin 0.000
+D+0.750L+0.750S+0.5250E 0.0000 0.016 6.054 ftft inin 0.000
+0.60D 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E 0.0000 0.021 6.054 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.030 6.054 ftft inin 0.000

.Steel Section Properties  : HSS5x5x1/2
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Steel Column ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : SC1- Lateral Resisting canitleverd columns at clear story windows, front face of structure

Browning Ski Lodge

Steel Section Properties  : HSS5x5x1/2

R xx =

1.820

in

Depth = 5.000 in

R yy =

1.820

in

J = 44.600 in^4

Width = 5.000 in
Wall Thick

=
0.500 in Zx = 13.100 in^3

Area
=

7.880 in^2
Weight = 28.430 plf

I xx = 26.00 in^4
S xx = 10.40 in^3Design Thick = 0.465 in

I yy = 26.000 in^4 C = 18.700 in^3
S yy = 10.400 in^3

Ycg = 0.000 in
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-Deck edge beam w/planter box abv

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans :  D = 0.110,  L = 0.060,  S = 0.1920,  W = 0.060 ksf,  Tributary Width = 2.50 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.116 : 1

Load Combination +D+0.750L+0.750S+0.450W+H

Span # where maximum occurs Span # 3
Location of maximum on span 6.000 ft

4.248 k
Mn / Omega : Allowable 91.317 k-ft Vn/Omega : Allowable

W10x30Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 3

Load Combination +D+0.750L+0.750S+0.450W+H
63.0 k

Section used for this span W10x30
Ma : Applied

Maximum Shear Stress Ratio = 0.067 : 1

6.000 ft

10.563 k-ft Va : Applied

31,028 >=600.
2541

Ratio = 17625 >=480.

Maximum Deflection
Max Downward Transient Deflection 0.027 in 4,472Ratio = >=600.
Max Upward Transient Deflection -0.002 in Ratio =
Max Downward Total Deflection 0.047 in Ratio = >=480.
Max Upward Total Deflection -0.004 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    4.00 ft 1 0.027 0.022 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    7.00 ft 2 0.027 0.022 0.78 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    6.00 ft 3 0.042 0.024 0.04 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00
Dsgn. L =    5.00 ft 4 0.042 0.024 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00

+D+L+H
Dsgn. L =    4.00 ft 1 0.040 0.033 -3.64 3.64 152.50 91.32 1.00 1.00 2.09 94.50 63.00
Dsgn. L =    7.00 ft 2 0.040 0.033 1.16 -3.64 3.64 152.50 91.32 1.00 1.00 2.09 94.50 63.00
Dsgn. L =    6.00 ft 3 0.062 0.036 0.06 -5.69 5.69 152.50 91.32 1.00 1.00 2.29 94.50 63.00
Dsgn. L =    5.00 ft 4 0.062 0.036 -5.69 5.69 152.50 91.32 1.00 1.00 2.28 94.50 63.00

+D+Lr+H
Dsgn. L =    4.00 ft 1 0.027 0.022 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    7.00 ft 2 0.027 0.022 0.78 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    6.00 ft 3 0.042 0.024 0.04 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00
Dsgn. L =    5.00 ft 4 0.042 0.024 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00

+D+S+H
Dsgn. L =    4.00 ft 1 0.069 0.057 -6.28 6.28 152.50 91.32 1.00 1.00 3.61 94.50 63.00
Dsgn. L =    7.00 ft 2 0.069 0.057 2.01 -6.28 6.28 152.50 91.32 1.00 1.00 3.61 94.50 63.00
Dsgn. L =    6.00 ft 3 0.107 0.063 0.11 -9.81 9.81 152.50 91.32 1.00 1.00 3.95 94.50 63.00
Dsgn. L =    5.00 ft 4 0.107 0.062 -9.81 9.81 152.50 91.32 1.00 1.00 3.93 94.50 63.00

+D+0.750Lr+0.750L+H
Dsgn. L =    4.00 ft 1 0.037 0.030 -3.34 3.34 152.50 91.32 1.00 1.00 1.92 94.50 63.00
Dsgn. L =    7.00 ft 2 0.037 0.030 1.07 -3.34 3.34 152.50 91.32 1.00 1.00 1.92 94.50 63.00
Dsgn. L =    6.00 ft 3 0.057 0.033 0.06 -5.22 5.22 152.50 91.32 1.00 1.00 2.10 94.50 63.00
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-Deck edge beam w/planter box abv

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    5.00 ft 4 0.057 0.033 -5.22 5.22 152.50 91.32 1.00 1.00 2.09 94.50 63.00

+D+0.750L+0.750S+H
Dsgn. L =    4.00 ft 1 0.068 0.057 -6.22 6.22 152.50 91.32 1.00 1.00 3.57 94.50 63.00
Dsgn. L =    7.00 ft 2 0.068 0.057 1.99 -6.22 6.22 152.50 91.32 1.00 1.00 3.57 94.50 63.00
Dsgn. L =    6.00 ft 3 0.106 0.062 0.11 -9.72 9.72 152.50 91.32 1.00 1.00 3.91 94.50 63.00
Dsgn. L =    5.00 ft 4 0.106 0.062 -9.72 9.72 152.50 91.32 1.00 1.00 3.89 94.50 63.00

+D+0.60W+H
Dsgn. L =    4.00 ft 1 0.035 0.029 -3.16 3.16 152.50 91.32 1.00 1.00 1.81 94.50 63.00
Dsgn. L =    7.00 ft 2 0.035 0.029 1.01 -3.16 3.16 152.50 91.32 1.00 1.00 1.81 94.50 63.00
Dsgn. L =    6.00 ft 3 0.054 0.032 0.05 -4.94 4.94 152.50 91.32 1.00 1.00 1.99 94.50 63.00
Dsgn. L =    5.00 ft 4 0.054 0.031 -4.94 4.94 152.50 91.32 1.00 1.00 1.98 94.50 63.00

+D+0.70E+H
Dsgn. L =    4.00 ft 1 0.027 0.022 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    7.00 ft 2 0.027 0.022 0.78 -2.44 2.44 152.50 91.32 1.00 1.00 1.40 94.50 63.00
Dsgn. L =    6.00 ft 3 0.042 0.024 0.04 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00
Dsgn. L =    5.00 ft 4 0.042 0.024 -3.81 3.81 152.50 91.32 1.00 1.00 1.53 94.50 63.00

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =    4.00 ft 1 0.042 0.035 -3.88 3.88 152.50 91.32 1.00 1.00 2.23 94.50 63.00
Dsgn. L =    7.00 ft 2 0.042 0.035 1.24 -3.88 3.88 152.50 91.32 1.00 1.00 2.23 94.50 63.00
Dsgn. L =    6.00 ft 3 0.066 0.039 0.07 -6.06 6.06 152.50 91.32 1.00 1.00 2.44 94.50 63.00
Dsgn. L =    5.00 ft 4 0.066 0.038 -6.06 6.06 152.50 91.32 1.00 1.00 2.43 94.50 63.00

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    4.00 ft 1 0.074 0.062 -6.76 6.76 152.50 91.32 1.00 1.00 3.88 94.50 63.00
Dsgn. L =    7.00 ft 2 0.074 0.062 2.16 -6.76 6.76 152.50 91.32 1.00 1.00 3.88 94.50 63.00
Dsgn. L =    6.00 ft 3 0.116 0.067 0.12 -10.56 10.56 152.50 91.32 1.00 1.00 4.25 94.50 63.00
Dsgn. L =    5.00 ft 4 0.116 0.067 -10.56 10.56 152.50 91.32 1.00 1.00 4.23 94.50 63.00

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    4.00 ft 1 0.068 0.057 -6.22 6.22 152.50 91.32 1.00 1.00 3.57 94.50 63.00
Dsgn. L =    7.00 ft 2 0.068 0.057 1.99 -6.22 6.22 152.50 91.32 1.00 1.00 3.57 94.50 63.00
Dsgn. L =    6.00 ft 3 0.106 0.062 0.11 -9.72 9.72 152.50 91.32 1.00 1.00 3.91 94.50 63.00
Dsgn. L =    5.00 ft 4 0.106 0.062 -9.72 9.72 152.50 91.32 1.00 1.00 3.89 94.50 63.00

+0.60D+0.60W+0.60H
Dsgn. L =    4.00 ft 1 0.024 0.020 -2.18 2.18 152.50 91.32 1.00 1.00 1.25 94.50 63.00
Dsgn. L =    7.00 ft 2 0.024 0.020 0.70 -2.18 2.18 152.50 91.32 1.00 1.00 1.25 94.50 63.00
Dsgn. L =    6.00 ft 3 0.037 0.022 0.04 -3.41 3.41 152.50 91.32 1.00 1.00 1.37 94.50 63.00
Dsgn. L =    5.00 ft 4 0.037 0.022 -3.41 3.41 152.50 91.32 1.00 1.00 1.37 94.50 63.00

+0.60D+0.70E+0.60H
Dsgn. L =    4.00 ft 1 0.016 0.013 -1.46 1.46 152.50 91.32 1.00 1.00 0.84 94.50 63.00
Dsgn. L =    7.00 ft 2 0.016 0.013 0.47 -1.46 1.46 152.50 91.32 1.00 1.00 0.84 94.50 63.00
Dsgn. L =    6.00 ft 3 0.025 0.015 0.02 -2.29 2.29 152.50 91.32 1.00 1.00 0.92 94.50 63.00
Dsgn. L =    5.00 ft 4 0.025 0.015 -2.29 2.29 152.50 91.32 1.00 1.00 0.92 94.50 63.00

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S+0.450W+H 1 0.0152 0.000 0.0000 0.000
+D+0.750L+0.750S+0.450W+H+D+0.750L+0.750S+0.450W+H 2 0.0020 4.480 -0.0005 0.793
+D+0.750L+0.750S+0.450W+H3 0.0000 4.480 -0.0041 4.000

+D+0.750L+0.750S+0.450W+H 4 0.0472 5.000 0.0000 4.000
.

Load Combination Support 1 Support 2 Support 3 Support 4 Support 5
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 2.8547.263 8.473
Overall MINimum 0.5071.289 1.504
+D+H 1.0302.621 3.058
+D+L+H 1.5373.911 4.562
+D+Lr+H 1.0302.621 3.058
+D+S+H 2.6526.747 7.871
+D+0.750Lr+0.750L+H 1.4103.588 4.186
+D+0.750L+0.750S+H 2.6266.682 7.796
+D+0.60W+H 1.3343.395 3.961
+D+0.70E+H 1.0302.621 3.058
+D+0.750Lr+0.750L+0.450W+H 1.6384.168 4.863
+D+0.750L+0.750S+0.450W+H 2.8547.263 8.473
+D+0.750L+0.750S+0.5250E+H 2.6266.682 7.796
+0.60D+0.60W+0.60H 0.9222.346 2.737
+0.60D+0.70E+0.60H 0.6181.573 1.835
D Only 1.0302.621 3.058
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-Deck edge beam w/planter box abv

Browning Ski Lodge

Load Combination Support 1 Support 2 Support 3 Support 4 Support 5
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Lr Only
L Only 0.5071.289 1.504
S Only 1.6214.125 4.813
W Only 0.5071.289 1.504
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB6- B-Deck Beams w/cantilever

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans :  D = 0.110,  L = 0.020,  S = 0.1920 ksf,  Tributary Width = 6.50 ft
Load(s) for Span Number 2

Point Load :  D = 2.50,  L = 1.50,  S = 4.810,  W = 1.50 k @ 5.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.334 : 1

Load Combination +D+0.750L+0.750S+0.450W+H

Span # where maximum occurs Span # 1
Location of maximum on span 10.000 ft

17.425 k
Mn / Omega : Allowable 186.128 k-ft Vn/Omega : Allowable

W10x60Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
85.680 k

Section used for this span W10x60
Ma : Applied

Maximum Shear Stress Ratio = 0.203 : 1

10.000 ft

62.144 k-ft Va : Applied

6,594 >=600.
609

Ratio = 3824 >=480.

Maximum Deflection
Max Downward Transient Deflection 0.122 in 984Ratio = >=600.
Max Upward Transient Deflection -0.018 in Ratio =
Max Downward Total Deflection 0.197 in Ratio = >=480.
Max Upward Total Deflection -0.031 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   10.00 ft 1 0.119 0.074 1.77 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68
Dsgn. L =    5.00 ft 2 0.119 0.074 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68

+D+L+H
Dsgn. L =   10.00 ft 1 0.168 0.099 1.07 -31.31 31.31 310.83 186.13 1.00 1.00 8.53 128.52 85.68
Dsgn. L =    5.00 ft 2 0.168 0.099 -31.31 31.31 310.83 186.13 1.00 1.00 8.53 128.52 85.68

+D+Lr+H
Dsgn. L =   10.00 ft 1 0.119 0.074 1.77 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68
Dsgn. L =    5.00 ft 2 0.119 0.074 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68

+D+S+H
Dsgn. L =   10.00 ft 1 0.332 0.203 3.82 -61.84 61.84 310.83 186.13 1.00 1.00 17.43 128.52 85.68
Dsgn. L =    5.00 ft 2 0.332 0.203 -61.84 61.84 310.83 186.13 1.00 1.00 17.43 128.52 85.68

+D+0.750Lr+0.750L+H
Dsgn. L =   10.00 ft 1 0.156 0.093 1.22 -29.03 29.03 310.83 186.13 1.00 1.00 7.99 128.52 85.68
Dsgn. L =    5.00 ft 2 0.156 0.093 -29.03 29.03 310.83 186.13 1.00 1.00 7.99 128.52 85.68

+D+0.750L+0.750S+H
Dsgn. L =   10.00 ft 1 0.316 0.190 2.77 -58.77 58.77 310.83 186.13 1.00 1.00 16.28 128.52 85.68
Dsgn. L =    5.00 ft 2 0.316 0.190 -58.77 58.77 310.83 186.13 1.00 1.00 16.28 128.52 85.68

+D+0.60W+H
Dsgn. L =   10.00 ft 1 0.143 0.085 0.94 -26.69 26.69 310.83 186.13 1.00 1.00 7.28 128.52 85.68
Dsgn. L =    5.00 ft 2 0.143 0.085 -26.69 26.69 310.83 186.13 1.00 1.00 7.28 128.52 85.68

+D+0.70E+H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB6- B-Deck Beams w/cantilever

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   10.00 ft 1 0.119 0.074 1.77 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68
Dsgn. L =    5.00 ft 2 0.119 0.074 -22.19 22.19 310.83 186.13 1.00 1.00 6.38 128.52 85.68

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   10.00 ft 1 0.174 0.101 0.72 -32.41 32.41 310.83 186.13 1.00 1.00 8.66 128.52 85.68
Dsgn. L =    5.00 ft 2 0.174 0.101 -32.41 32.41 310.83 186.13 1.00 1.00 8.66 128.52 85.68

+D+0.750L+0.750S+0.450W+H
Dsgn. L =   10.00 ft 1 0.334 0.198 2.21 -62.14 62.14 310.83 186.13 1.00 1.00 16.95 128.52 85.68
Dsgn. L =    5.00 ft 2 0.334 0.198 -62.14 62.14 310.83 186.13 1.00 1.00 16.95 128.52 85.68

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   10.00 ft 1 0.316 0.190 2.77 -58.77 58.77 310.83 186.13 1.00 1.00 16.28 128.52 85.68
Dsgn. L =    5.00 ft 2 0.316 0.190 -58.77 58.77 310.83 186.13 1.00 1.00 16.28 128.52 85.68

+0.60D+0.60W+0.60H
Dsgn. L =   10.00 ft 1 0.096 0.055 0.32 -17.81 17.81 310.83 186.13 1.00 1.00 4.73 128.52 85.68
Dsgn. L =    5.00 ft 2 0.096 0.055 -17.81 17.81 310.83 186.13 1.00 1.00 4.73 128.52 85.68

+0.60D+0.70E+0.60H
Dsgn. L =   10.00 ft 1 0.072 0.045 1.06 -13.31 13.31 310.83 186.13 1.00 1.00 3.83 128.52 85.68
Dsgn. L =    5.00 ft 2 0.072 0.045 -13.31 13.31 310.83 186.13 1.00 1.00 3.83 128.52 85.68

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S+0.450W+H1 0.0000 0.000 -0.0314 6.760
+D+0.750L+0.750S+0.450W+H 2 0.1972 5.000 0.0000 6.760

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 3.931 33.724
Overall MINimum -0.262 2.250
+D+H 1.656 12.469
+D+L+H 1.394 16.181
+D+Lr+H 1.656 12.469
+D+S+H 3.931 33.724
+D+0.750Lr+0.750L+H 1.459 15.253
+D+0.750L+0.750S+H 3.166 31.194
+D+0.60W+H 1.206 13.819
+D+0.70E+H 1.656 12.469
+D+0.750Lr+0.750L+0.450W+H 1.122 16.266
+D+0.750L+0.750S+0.450W+H 2.828 32.207
+D+0.750L+0.750S+0.5250E+H 3.166 31.194
+0.60D+0.60W+0.60H 0.544 8.831
+0.60D+0.70E+0.60H 0.994 7.481
D Only 1.656 12.469
Lr Only
L Only -0.262 3.713
S Only 2.275 21.255
W Only -0.750 2.250
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB8--Deck Beams w/cantilever (flush to conc. face)

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans :  D = 0.110,  L = 0.020,  S = 0.1920 ksf,  Tributary Width = 2.0 ft
Load(s) for Span Number 2

Point Load :  D = 1.50,  S = 1.750 k @ 5.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.287 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 10.000 ft

6.420 k
Mn / Omega : Allowable 84.331 k-ft Vn/Omega : Allowable

C12x30Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
109.940 k

Section used for this span C12x30
Ma : Applied

Maximum Shear Stress Ratio = 0.058 : 1

10.000 ft

24.175 k-ft Va : Applied

8,091 >=600.
717

Ratio = 4194 >=480.

Maximum Deflection
Max Downward Transient Deflection 0.091 in 1,313Ratio = >=600.
Max Upward Transient Deflection -0.015 in Ratio =
Max Downward Total Deflection 0.167 in Ratio = >=480.
Max Upward Total Deflection -0.029 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   10.00 ft 1 0.126 0.025 0.07 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94
Dsgn. L =    5.00 ft 2 0.126 0.025 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94

+D+L+H
Dsgn. L =   10.00 ft 1 0.132 0.027 0.20 -11.13 11.13 140.83 84.33 1.00 1.00 2.95 183.60 109.94
Dsgn. L =    5.00 ft 2 0.132 0.027 -11.13 11.13 140.83 84.33 1.00 1.00 2.95 183.60 109.94

+D+Lr+H
Dsgn. L =   10.00 ft 1 0.126 0.025 0.07 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94
Dsgn. L =    5.00 ft 2 0.126 0.025 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94

+D+S+H
Dsgn. L =   10.00 ft 1 0.287 0.058 0.45 -24.18 24.18 140.83 84.33 1.00 1.00 6.42 183.60 109.94
Dsgn. L =    5.00 ft 2 0.287 0.058 -24.18 24.18 140.83 84.33 1.00 1.00 6.42 183.60 109.94

+D+0.750Lr+0.750L+H
Dsgn. L =   10.00 ft 1 0.130 0.026 0.16 -11.00 11.00 140.83 84.33 1.00 1.00 2.90 183.60 109.94
Dsgn. L =    5.00 ft 2 0.130 0.026 -11.00 11.00 140.83 84.33 1.00 1.00 2.90 183.60 109.94

+D+0.750L+0.750S+H
Dsgn. L =   10.00 ft 1 0.251 0.051 0.46 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94
Dsgn. L =    5.00 ft 2 0.251 0.051 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94

+D+0.60W+H
Dsgn. L =   10.00 ft 1 0.126 0.025 0.07 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94
Dsgn. L =    5.00 ft 2 0.126 0.025 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94

+D+0.70E+H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB8--Deck Beams w/cantilever (flush to conc. face)

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   10.00 ft 1 0.126 0.025 0.07 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94
Dsgn. L =    5.00 ft 2 0.126 0.025 -10.63 10.63 140.83 84.33 1.00 1.00 2.75 183.60 109.94

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   10.00 ft 1 0.130 0.026 0.16 -11.00 11.00 140.83 84.33 1.00 1.00 2.90 183.60 109.94
Dsgn. L =    5.00 ft 2 0.130 0.026 -11.00 11.00 140.83 84.33 1.00 1.00 2.90 183.60 109.94

+D+0.750L+0.750S+0.450W+H
Dsgn. L =   10.00 ft 1 0.251 0.051 0.46 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94
Dsgn. L =    5.00 ft 2 0.251 0.051 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   10.00 ft 1 0.251 0.051 0.46 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94
Dsgn. L =    5.00 ft 2 0.251 0.051 -21.16 21.16 140.83 84.33 1.00 1.00 5.65 183.60 109.94

+0.60D+0.60W+0.60H
Dsgn. L =   10.00 ft 1 0.076 0.015 0.04 -6.38 6.38 140.83 84.33 1.00 1.00 1.65 183.60 109.94
Dsgn. L =    5.00 ft 2 0.076 0.015 -6.38 6.38 140.83 84.33 1.00 1.00 1.65 183.60 109.94

+0.60D+0.70E+0.60H
Dsgn. L =   10.00 ft 1 0.076 0.015 0.04 -6.38 6.38 140.83 84.33 1.00 1.00 1.65 183.60 109.94
Dsgn. L =    5.00 ft 2 0.076 0.015 -6.38 6.38 140.83 84.33 1.00 1.00 1.65 183.60 109.94

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.0286 6.600
+D+S+H 2 0.1674 5.000 0.0000 6.600

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.752 12.008
Overall MINimum 0.113 0.450
+D+H 0.187 5.063
+D+L+H 0.337 5.513
+D+Lr+H 0.187 5.063
+D+S+H 0.752 12.008
+D+0.750Lr+0.750L+H 0.300 5.400
+D+0.750L+0.750S+H 0.724 10.609
+D+0.60W+H 0.187 5.063
+D+0.70E+H 0.187 5.063
+D+0.750Lr+0.750L+0.450W+H 0.300 5.400
+D+0.750L+0.750S+0.450W+H 0.724 10.609
+D+0.750L+0.750S+0.5250E+H 0.724 10.609
+0.60D+0.60W+0.60H 0.113 3.038
+0.60D+0.70E+0.60H 0.113 3.038
D Only 0.187 5.063
Lr Only
L Only 0.150 0.450
S Only 0.565 6.945
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB6- b-deck beam abv glass supporting beams over eave

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load(s) for Span Number 1

Point Load :  D = 5.060,  L = 0.50,  S = 7.0 k @ 4.0 ft
Load(s) for Span Number 2

Point Load :  D = 5.060,  L = 0.50,  S = 7.0 k @ 4.0 ft
Point Load :  D = 5.060,  L = 0.50,  S = 7.720 k @ 11.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.238 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 5.000 ft

18.655 k
Mn / Omega : Allowable 186.128 k-ft Vn/Omega : Allowable

W10x60Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
85.680 k

Section used for this span W10x60
Ma : Applied

Maximum Shear Stress Ratio = 0.218 : 1

5.000 ft

44.284 k-ft Va : Applied

11,339 >=600.
1477

Ratio = 6523 >=480.

Maximum Deflection
Max Downward Transient Deflection 0.070 in 2,560Ratio = >=600.
Max Upward Transient Deflection -0.005 in Ratio =
Max Downward Total Deflection 0.122 in Ratio = >=480.
Max Upward Total Deflection -0.009 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    5.00 ft 1 0.102 0.093 -18.92 18.92 310.83 186.13 1.00 1.00 7.98 128.52 85.68
Dsgn. L =   15.00 ft 2 0.102 0.079 16.49 -18.92 18.92 310.83 186.13 1.00 1.00 6.77 128.52 85.68

+D+L+H
Dsgn. L =    5.00 ft 1 0.111 0.102 -20.66 20.66 310.83 186.13 1.00 1.00 8.73 128.52 85.68
Dsgn. L =   15.00 ft 2 0.111 0.086 18.03 -20.66 20.66 310.83 186.13 1.00 1.00 7.39 128.52 85.68

+D+Lr+H
Dsgn. L =    5.00 ft 1 0.102 0.093 -18.92 18.92 310.83 186.13 1.00 1.00 7.98 128.52 85.68
Dsgn. L =   15.00 ft 2 0.102 0.079 16.49 -18.92 18.92 310.83 186.13 1.00 1.00 6.77 128.52 85.68

+D+S+H
Dsgn. L =    5.00 ft 1 0.238 0.218 -44.28 44.28 310.83 186.13 1.00 1.00 18.65 128.52 85.68
Dsgn. L =   15.00 ft 2 0.238 0.183 39.80 -44.28 44.28 310.83 186.13 1.00 1.00 15.65 128.52 85.68

+D+0.750Lr+0.750L+H
Dsgn. L =    5.00 ft 1 0.109 0.100 -20.23 20.23 310.83 186.13 1.00 1.00 8.54 128.52 85.68
Dsgn. L =   15.00 ft 2 0.109 0.084 17.64 -20.23 20.23 310.83 186.13 1.00 1.00 7.23 128.52 85.68

+D+0.750L+0.750S+H
Dsgn. L =    5.00 ft 1 0.211 0.193 -39.25 39.25 310.83 186.13 1.00 1.00 16.55 128.52 85.68
Dsgn. L =   15.00 ft 2 0.211 0.162 35.13 -39.25 39.25 310.83 186.13 1.00 1.00 13.90 128.52 85.68

+D+0.60W+H
Dsgn. L =    5.00 ft 1 0.102 0.093 -18.92 18.92 310.83 186.13 1.00 1.00 7.98 128.52 85.68
Dsgn. L =   15.00 ft 2 0.102 0.079 16.49 -18.92 18.92 310.83 186.13 1.00 1.00 6.77 128.52 85.68
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB6- b-deck beam abv glass supporting beams over eave

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.70E+H

Dsgn. L =    5.00 ft 1 0.102 0.093 -18.92 18.92 310.83 186.13 1.00 1.00 7.98 128.52 85.68
Dsgn. L =   15.00 ft 2 0.102 0.079 16.49 -18.92 18.92 310.83 186.13 1.00 1.00 6.77 128.52 85.68

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =    5.00 ft 1 0.109 0.100 -20.23 20.23 310.83 186.13 1.00 1.00 8.54 128.52 85.68
Dsgn. L =   15.00 ft 2 0.109 0.084 17.64 -20.23 20.23 310.83 186.13 1.00 1.00 7.23 128.52 85.68

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    5.00 ft 1 0.211 0.193 -39.25 39.25 310.83 186.13 1.00 1.00 16.55 128.52 85.68
Dsgn. L =   15.00 ft 2 0.211 0.162 35.13 -39.25 39.25 310.83 186.13 1.00 1.00 13.90 128.52 85.68

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    5.00 ft 1 0.211 0.193 -39.25 39.25 310.83 186.13 1.00 1.00 16.55 128.52 85.68
Dsgn. L =   15.00 ft 2 0.211 0.162 35.13 -39.25 39.25 310.83 186.13 1.00 1.00 13.90 128.52 85.68

+0.60D+0.60W+0.60H
Dsgn. L =    5.00 ft 1 0.061 0.056 -11.35 11.35 310.83 186.13 1.00 1.00 4.79 128.52 85.68
Dsgn. L =   15.00 ft 2 0.061 0.047 9.90 -11.35 11.35 310.83 186.13 1.00 1.00 4.06 128.52 85.68

+0.60D+0.70E+0.60H
Dsgn. L =    5.00 ft 1 0.061 0.056 -11.35 11.35 310.83 186.13 1.00 1.00 4.79 128.52 85.68
Dsgn. L =   15.00 ft 2 0.061 0.047 9.90 -11.35 11.35 310.83 186.13 1.00 1.00 4.06 128.52 85.68

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H1 0.0000 0.000 -0.0092 2.920
+D+S+H 2 0.1218 8.460 0.0000 2.920

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -6.295 10.08634.309
Overall MINimum -0.248 0.3841.364
+D+H -2.622 4.24914.754
+D+L+H -2.870 4.63316.118
+D+Lr+H -2.622 4.24914.754
+D+S+H -6.295 10.08634.309
+D+0.750Lr+0.750L+H -2.808 4.53715.777
+D+0.750L+0.750S+H -5.563 8.91430.443
+D+0.60W+H -2.622 4.24914.754
+D+0.70E+H -2.622 4.24914.754
+D+0.750Lr+0.750L+0.450W+H -2.808 4.53715.777
+D+0.750L+0.750S+0.450W+H -5.563 8.91430.443
+D+0.750L+0.750S+0.5250E+H -5.563 8.91430.443
+0.60D+0.60W+0.60H -1.573 2.5498.852
+0.60D+0.70E+0.60H -1.573 2.5498.852
D Only -2.622 4.24914.754
Lr Only
L Only -0.248 0.3841.364
S Only -3.673 5.83719.556
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-deck, simple supported beam

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.110,  L = 0.020,  S = 0.1950 ksf,  Tributary Width = 6.50 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.189 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.500 ft

7.016 k
Mn / Omega : Allowable 64.870 k-ft Vn/Omega : Allowable

W10x22Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
48.960 k

Section used for this span W10x22
Ma : Applied

Maximum Shear Stress Ratio = 0.143 : 1

0.000 ft

12.278 k-ft Va : Applied

0 <600.0
2642

Ratio = 0 <480.0

Maximum Deflection
Max Downward Transient Deflection 0.020 in 4,178Ratio = >=600.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.032 in Ratio = >=480.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    7.00 ft 1 0.070 0.053 4.51 4.51 108.33 64.87 1.00 1.00 2.58 73.44 48.96
+D+L+H

Dsgn. L =    7.00 ft 1 0.082 0.062 5.31 5.31 108.33 64.87 1.00 1.00 3.03 73.44 48.96
+D+Lr+H

Dsgn. L =    7.00 ft 1 0.070 0.053 4.51 4.51 108.33 64.87 1.00 1.00 2.58 73.44 48.96
+D+S+H

Dsgn. L =    7.00 ft 1 0.189 0.143 12.28 12.28 108.33 64.87 1.00 1.00 7.02 73.44 48.96
+D+0.750Lr+0.750L+H

Dsgn. L =    7.00 ft 1 0.079 0.060 5.11 5.11 108.33 64.87 1.00 1.00 2.92 73.44 48.96
+D+0.750L+0.750S+H

Dsgn. L =    7.00 ft 1 0.169 0.128 10.93 10.93 108.33 64.87 1.00 1.00 6.25 73.44 48.96
+D+0.60W+H

Dsgn. L =    7.00 ft 1 0.070 0.053 4.51 4.51 108.33 64.87 1.00 1.00 2.58 73.44 48.96
+D+0.70E+H

Dsgn. L =    7.00 ft 1 0.070 0.053 4.51 4.51 108.33 64.87 1.00 1.00 2.58 73.44 48.96
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =    7.00 ft 1 0.079 0.060 5.11 5.11 108.33 64.87 1.00 1.00 2.92 73.44 48.96
+D+0.750L+0.750S+0.450W+H

Dsgn. L =    7.00 ft 1 0.169 0.128 10.93 10.93 108.33 64.87 1.00 1.00 6.25 73.44 48.96
+D+0.750L+0.750S+0.5250E+H

Dsgn. L =    7.00 ft 1 0.169 0.128 10.93 10.93 108.33 64.87 1.00 1.00 6.25 73.44 48.96
+0.60D+0.60W+0.60H

Dsgn. L =    7.00 ft 1 0.042 0.032 2.71 2.71 108.33 64.87 1.00 1.00 1.55 73.44 48.96
+0.60D+0.70E+0.60H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-deck, simple supported beam

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    7.00 ft 1 0.042 0.032 2.71 2.71 108.33 64.87 1.00 1.00 1.55 73.44 48.96

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.0318 3.520 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 7.016 7.016
Overall MINimum 0.455 0.455
+D+H 2.580 2.580
+D+L+H 3.035 3.035
+D+Lr+H 2.580 2.580
+D+S+H 7.016 7.016
+D+0.750Lr+0.750L+H 2.921 2.921
+D+0.750L+0.750S+H 6.248 6.248
+D+0.60W+H 2.580 2.580
+D+0.70E+H 2.580 2.580
+D+0.750Lr+0.750L+0.450W+H 2.921 2.921
+D+0.750L+0.750S+0.450W+H 6.248 6.248
+D+0.750L+0.750S+0.5250E+H 6.248 6.248
+0.60D+0.60W+0.60H 1.548 1.548
+0.60D+0.70E+0.60H 1.548 1.548
D Only 2.580 2.580
Lr Only
L Only 0.455 0.455
S Only 4.436 4.436
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-deck, simple supported beam w/point load

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.110,  L = 0.020,  S = 0.1950 ksf,  Tributary Width = 1.330 ft
Point Load :  D = 4.20,  L = 1.0,  S = 9.0 k @ 0.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.067 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.500 ft

1.924 k
Mn / Omega : Allowable 64.870 k-ft Vn/Omega : Allowable

W10x22Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
48.960 k

Section used for this span W10x22
Ma : Applied

Maximum Shear Stress Ratio = 0.039 : 1

0.000 ft

4.330 k-ft Va : Applied

0 <600.0
5827

Ratio = 0 <480.0

Maximum Deflection
Max Downward Transient Deflection 0.011 in 9,609Ratio = >=600.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.019 in Ratio = >=480.
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    9.00 ft 1 0.026 0.015 1.70 1.70 108.33 64.87 1.00 1.00 0.76 73.44 48.96
+D+L+H

Dsgn. L =    9.00 ft 1 0.030 0.018 1.97 1.97 108.33 64.87 1.00 1.00 0.88 73.44 48.96
+D+Lr+H

Dsgn. L =    9.00 ft 1 0.026 0.015 1.70 1.70 108.33 64.87 1.00 1.00 0.76 73.44 48.96
+D+S+H

Dsgn. L =    9.00 ft 1 0.067 0.039 4.33 4.33 108.33 64.87 1.00 1.00 1.92 73.44 48.96
+D+0.750Lr+0.750L+H

Dsgn. L =    9.00 ft 1 0.029 0.017 1.91 1.91 108.33 64.87 1.00 1.00 0.85 73.44 48.96
+D+0.750L+0.750S+H

Dsgn. L =    9.00 ft 1 0.060 0.035 3.88 3.88 108.33 64.87 1.00 1.00 1.72 73.44 48.96
+D+0.60W+H

Dsgn. L =    9.00 ft 1 0.026 0.015 1.70 1.70 108.33 64.87 1.00 1.00 0.76 73.44 48.96
+D+0.70E+H

Dsgn. L =    9.00 ft 1 0.026 0.015 1.70 1.70 108.33 64.87 1.00 1.00 0.76 73.44 48.96
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =    9.00 ft 1 0.029 0.017 1.91 1.91 108.33 64.87 1.00 1.00 0.85 73.44 48.96
+D+0.750L+0.750S+0.450W+H

Dsgn. L =    9.00 ft 1 0.060 0.035 3.88 3.88 108.33 64.87 1.00 1.00 1.72 73.44 48.96
+D+0.750L+0.750S+0.5250E+H

Dsgn. L =    9.00 ft 1 0.060 0.035 3.88 3.88 108.33 64.87 1.00 1.00 1.72 73.44 48.96
+0.60D+0.60W+0.60H

Dsgn. L =    9.00 ft 1 0.016 0.009 1.02 1.02 108.33 64.87 1.00 1.00 0.45 73.44 48.96
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB5- B-deck, simple supported beam w/point load

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+0.60D+0.70E+0.60H

Dsgn. L =    9.00 ft 1 0.016 0.009 1.02 1.02 108.33 64.87 1.00 1.00 0.45 73.44 48.96
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.0185 4.526 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 15.124 1.924
Overall MINimum 1.120 0.120
+D+H 4.957 0.757
+D+L+H 6.077 0.877
+D+Lr+H 4.957 0.757
+D+S+H 15.124 1.924
+D+0.750Lr+0.750L+H 5.797 0.847
+D+0.750L+0.750S+H 13.422 1.722
+D+0.60W+H 4.957 0.757
+D+0.70E+H 4.957 0.757
+D+0.750Lr+0.750L+0.450W+H 5.797 0.847
+D+0.750L+0.750S+0.450W+H 13.422 1.722
+D+0.750L+0.750S+0.5250E+H 13.422 1.722
+0.60D+0.60W+0.60H 2.974 0.454
+0.60D+0.70E+0.60H 2.974 0.454
D Only 4.957 0.757
Lr Only
L Only 1.120 0.120
S Only 10.167 1.167
W Only
E Only
H Only

08/2017

32 of 176



Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB9- Deck beam cantilevered

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans :  D = 0.0750,  L = 0.060 ksf,  Tributary Width = 8.0 ft
.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.148 : 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 1.000 ft

20.813 k
Mn / Omega : Allowable 136.976 k-ft Vn/Omega : Allowable

W10x45Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+L+H
70.70 k

Section used for this span W10x45
Ma : Applied

Maximum Shear Stress Ratio = 0.294 : 1

1.000 ft

20.250 k-ft Va : Applied

0 <600.0
2700

Ratio = 38672 >=480.

Maximum Deflection
Max Downward Transient Deflection 0.023 in 6,327Ratio = >=600.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.053 in Ratio = >=480.
Max Upward Total Deflection -0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    1.00 ft 1 0.085 0.169 -11.61 11.61 228.75 136.98 1.00 1.00 11.93 106.05 70.70
Dsgn. L =    6.00 ft 2 0.085 0.055 -11.61 11.61 228.75 136.98 1.00 1.00 3.87 106.05 70.70

+D+L+H
Dsgn. L =    1.00 ft 1 0.148 0.294 -20.25 20.25 228.75 136.98 1.00 1.00 20.81 106.05 70.70
Dsgn. L =    6.00 ft 2 0.148 0.095 -20.25 20.25 228.75 136.98 1.00 1.00 6.75 106.05 70.70

+D+Lr+H
Dsgn. L =    1.00 ft 1 0.085 0.169 -11.61 11.61 228.75 136.98 1.00 1.00 11.93 106.05 70.70
Dsgn. L =    6.00 ft 2 0.085 0.055 -11.61 11.61 228.75 136.98 1.00 1.00 3.87 106.05 70.70

+D+S+H
Dsgn. L =    1.00 ft 1 0.085 0.169 -11.61 11.61 228.75 136.98 1.00 1.00 11.93 106.05 70.70
Dsgn. L =    6.00 ft 2 0.085 0.055 -11.61 11.61 228.75 136.98 1.00 1.00 3.87 106.05 70.70

+D+0.750Lr+0.750L+H
Dsgn. L =    1.00 ft 1 0.132 0.263 -18.09 18.09 228.75 136.98 1.00 1.00 18.59 106.05 70.70
Dsgn. L =    6.00 ft 2 0.132 0.085 -18.09 18.09 228.75 136.98 1.00 1.00 6.03 106.05 70.70

+D+0.750L+0.750S+H
Dsgn. L =    1.00 ft 1 0.132 0.263 -18.09 18.09 228.75 136.98 1.00 1.00 18.59 106.05 70.70
Dsgn. L =    6.00 ft 2 0.132 0.085 -18.09 18.09 228.75 136.98 1.00 1.00 6.03 106.05 70.70

+D+0.60W+H
Dsgn. L =    1.00 ft 1 0.085 0.169 -11.61 11.61 228.75 136.98 1.00 1.00 11.93 106.05 70.70
Dsgn. L =    6.00 ft 2 0.085 0.055 -11.61 11.61 228.75 136.98 1.00 1.00 3.87 106.05 70.70

+D+0.70E+H
Dsgn. L =    1.00 ft 1 0.085 0.169 -11.61 11.61 228.75 136.98 1.00 1.00 11.93 106.05 70.70
Dsgn. L =    6.00 ft 2 0.085 0.055 -11.61 11.61 228.75 136.98 1.00 1.00 3.87 106.05 70.70
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB9- Deck beam cantilevered

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =    1.00 ft 1 0.132 0.263 -18.09 18.09 228.75 136.98 1.00 1.00 18.59 106.05 70.70
Dsgn. L =    6.00 ft 2 0.132 0.085 -18.09 18.09 228.75 136.98 1.00 1.00 6.03 106.05 70.70

+D+0.750L+0.750S+0.450W+H
Dsgn. L =    1.00 ft 1 0.132 0.263 -18.09 18.09 228.75 136.98 1.00 1.00 18.59 106.05 70.70
Dsgn. L =    6.00 ft 2 0.132 0.085 -18.09 18.09 228.75 136.98 1.00 1.00 6.03 106.05 70.70

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    1.00 ft 1 0.132 0.263 -18.09 18.09 228.75 136.98 1.00 1.00 18.59 106.05 70.70
Dsgn. L =    6.00 ft 2 0.132 0.085 -18.09 18.09 228.75 136.98 1.00 1.00 6.03 106.05 70.70

+0.60D+0.60W+0.60H
Dsgn. L =    1.00 ft 1 0.051 0.101 -6.97 6.97 228.75 136.98 1.00 1.00 7.16 106.05 70.70
Dsgn. L =    6.00 ft 2 0.051 0.033 -6.97 6.97 228.75 136.98 1.00 1.00 2.32 106.05 70.70

+0.60D+0.70E+0.60H
Dsgn. L =    1.00 ft 1 0.051 0.101 -6.97 6.97 228.75 136.98 1.00 1.00 7.16 106.05 70.70
Dsgn. L =    6.00 ft 2 0.051 0.033 -6.97 6.97 228.75 136.98 1.00 1.00 2.32 106.05 70.70

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+L+H1 0.0000 0.000 -0.0003 0.580
+D+L+H 2 0.0533 6.000 0.0000 0.580

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -19.688 27.563
Overall MINimum -6.773 9.482
+D+H -11.288 15.803
+D+L+H -19.688 27.563
+D+Lr+H -11.288 15.803
+D+S+H -11.288 15.803
+D+0.750Lr+0.750L+H -17.588 24.623
+D+0.750L+0.750S+H -17.588 24.623
+D+0.60W+H -11.288 15.803
+D+0.70E+H -11.288 15.803
+D+0.750Lr+0.750L+0.450W+H -17.588 24.623
+D+0.750L+0.750S+0.450W+H -17.588 24.623
+D+0.750L+0.750S+0.5250E+H -17.588 24.623
+0.60D+0.60W+0.60H -6.773 9.482
+0.60D+0.70E+0.60H -6.773 9.482
D Only -11.288 15.803
Lr Only
L Only -8.400 11.760
S Only
W Only
E Only
H Only
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB7- fLOOR bEAM WITH ROOF HIP POINT LOAD

Browning Ski Lodge

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.070,  L = 0.060,  S = 0.060 ksf,  Tributary Width = 2.50 ft
Point Load :  D = 2.0,  L = 0.750,  S = 13.0 k @ 6.0 ft
Point Load :  D = 7.0,  S = 33.0 k @ 4.0 ft

Load for Span Number 2
Uniform Load :  D = 0.070,  L = 0.060,  S = 0.060 ksf,  Tributary Width = 2.50 ft
Point Load :  D = 2.0,  L = 0.750,  S = 13.0 k @ 5.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.442 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.004 ft

31.669 k
Mn / Omega : Allowable 243.513 k-ft Vn/Omega : Allowable

W10x77Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
112.360 k

Section used for this span W10x77
Ma : Applied

Maximum Shear Stress Ratio = 0.282 : 1

11.000 ft

107.742 k-ft Va : Applied

4,777 >=480.
1058

Ratio = 3924 >=360.

Maximum Deflection
Max Downward Transient Deflection 0.102 in 1,297Ratio = >=480.
Max Upward Transient Deflection -0.013 in Ratio =
Max Downward Total Deflection 0.125 in Ratio = >=360.
Max Upward Total Deflection -0.015 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   11.00 ft 1 0.081 0.056 19.84 -14.12 19.84 406.67 243.51 1.00 1.00 6.31 168.54 112.36
Dsgn. L =    5.00 ft 2 0.058 0.031 -14.12 14.12 406.67 243.51 1.00 1.00 3.45 168.54 112.36

+D+L+H
Dsgn. L =   11.00 ft 1 0.092 0.069 22.29 -16.91 22.29 406.67 243.51 1.00 1.00 7.79 168.54 112.36
Dsgn. L =    5.00 ft 2 0.069 0.039 -16.91 16.91 406.67 243.51 1.00 1.00 4.39 168.54 112.36

+D+Lr+H
Dsgn. L =   11.00 ft 1 0.081 0.056 19.84 -14.12 19.84 406.67 243.51 1.00 1.00 6.31 168.54 112.36
Dsgn. L =    5.00 ft 2 0.058 0.031 -14.12 14.12 406.67 243.51 1.00 1.00 3.45 168.54 112.36

+D+S+H
Dsgn. L =   11.00 ft 1 0.442 0.282 107.74 -74.03 107.74 406.67 243.51 1.00 1.00 31.67 168.54 112.36
Dsgn. L =    5.00 ft 2 0.304 0.141 -74.03 74.03 406.67 243.51 1.00 1.00 15.81 168.54 112.36

+D+0.750Lr+0.750L+H
Dsgn. L =   11.00 ft 1 0.089 0.066 21.68 -16.21 21.68 406.67 243.51 1.00 1.00 7.42 168.54 112.36
Dsgn. L =    5.00 ft 2 0.067 0.037 -16.21 16.21 406.67 243.51 1.00 1.00 4.15 168.54 112.36

+D+0.750L+0.750S+H
Dsgn. L =   11.00 ft 1 0.360 0.235 87.60 -61.15 87.60 406.67 243.51 1.00 1.00 26.44 168.54 112.36
Dsgn. L =    5.00 ft 2 0.251 0.119 -61.15 61.15 406.67 243.51 1.00 1.00 13.42 168.54 112.36

+D+0.60W+H
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Steel Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : FB7- fLOOR bEAM WITH ROOF HIP POINT LOAD

Browning Ski Lodge

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   11.00 ft 1 0.081 0.056 19.84 -14.12 19.84 406.67 243.51 1.00 1.00 6.31 168.54 112.36
Dsgn. L =    5.00 ft 2 0.058 0.031 -14.12 14.12 406.67 243.51 1.00 1.00 3.45 168.54 112.36

+D+0.70E+H
Dsgn. L =   11.00 ft 1 0.081 0.056 19.84 -14.12 19.84 406.67 243.51 1.00 1.00 6.31 168.54 112.36
Dsgn. L =    5.00 ft 2 0.058 0.031 -14.12 14.12 406.67 243.51 1.00 1.00 3.45 168.54 112.36

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   11.00 ft 1 0.089 0.066 21.68 -16.21 21.68 406.67 243.51 1.00 1.00 7.42 168.54 112.36
Dsgn. L =    5.00 ft 2 0.067 0.037 -16.21 16.21 406.67 243.51 1.00 1.00 4.15 168.54 112.36

+D+0.750L+0.750S+0.450W+H
Dsgn. L =   11.00 ft 1 0.360 0.235 87.60 -61.15 87.60 406.67 243.51 1.00 1.00 26.44 168.54 112.36
Dsgn. L =    5.00 ft 2 0.251 0.119 -61.15 61.15 406.67 243.51 1.00 1.00 13.42 168.54 112.36

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   11.00 ft 1 0.360 0.235 87.60 -61.15 87.60 406.67 243.51 1.00 1.00 26.44 168.54 112.36
Dsgn. L =    5.00 ft 2 0.251 0.119 -61.15 61.15 406.67 243.51 1.00 1.00 13.42 168.54 112.36

+0.60D+0.60W+0.60H
Dsgn. L =   11.00 ft 1 0.049 0.034 11.90 -8.47 11.90 406.67 243.51 1.00 1.00 3.78 168.54 112.36
Dsgn. L =    5.00 ft 2 0.035 0.018 -8.47 8.47 406.67 243.51 1.00 1.00 2.07 168.54 112.36

+0.60D+0.70E+0.60H
Dsgn. L =   11.00 ft 1 0.049 0.034 11.90 -8.47 11.90 406.67 243.51 1.00 1.00 3.78 168.54 112.36
Dsgn. L =    5.00 ft 2 0.035 0.018 -8.47 8.47 406.67 243.51 1.00 1.00 2.07 168.54 112.36

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.1248 4.840 0.0000 0.000
+D+S+H2 0.0000 4.840 -0.0153 2.120

.

Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 27.753 1.39247.480
Overall MINimum 0.912 -0.1162.422
+D+H 5.466 -0.1939.759
+D+L+H 6.378 0.37312.181
+D+Lr+H 5.466 -0.1939.759
+D+S+H 27.753 1.19847.480
+D+0.750Lr+0.750L+H 6.150 0.23211.575
+D+0.750L+0.750S+H 22.866 1.27539.866
+D+0.60W+H 5.466 -0.1939.759
+D+0.70E+H 5.466 -0.1939.759
+D+0.750Lr+0.750L+0.450W+H 6.150 0.23211.575
+D+0.750L+0.750S+0.450W+H 22.866 1.27539.866
+D+0.750L+0.750S+0.5250E+H 22.866 1.27539.866
+0.60D+0.60W+0.60H 3.280 -0.1165.855
+0.60D+0.70E+0.60H 3.280 -0.1165.855
D Only 5.466 -0.1939.759
Lr Only
L Only 0.912 0.5662.422
S Only 22.287 1.39237.721
W Only
E Only
H Only
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Concrete Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

3.0
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
6.0

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0O LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

E 0.850

==

=

Shear :

Stirrup Bar Size #

Number of Resisting Legs Per Stirrup

Phi Values Flexure :

\

I

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 10.0 in,  Height = 16.0 in
Span #1 Reinforcing....

2-#6 at 3.0 in from Bottom, from 0.0 to 6.0 ft in this span 2-#6 at 3.0 in from Top, from 0.0 to 6.0 ft in this span
.Service loads entered. Load Factors will be applied for calculations.Applied Loads

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.0250,  L = 0.040 ksf,  Tributary Width = 6.50 ft
Point Load :  D = 3.0,  S = 19.0 k @ 4.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.992 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 4.000 ft

Mn * Phi : Allowable 47.790 k-ft

Typical SectionSection used for this span
Mu : Applied 47.407 k-ft

Maximum Deflection

0 <360
1959

Ratio = 999 <180

Max Downward Transient Deflection 0.023 in 3089Ratio = >=36
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.037 in Ratio = >=18
Max Upward Total Deflection 0.000 in

.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

Overall MAXimum 8.304 15.638
Overall MINimum 0.780 0.780
+D+H 1.971 2.971
+D+L+H 2.751 3.751
+D+Lr+H 1.971 2.971
+D+S+H 8.304 15.638
+D+0.750Lr+0.750L+H 2.556 3.556
+D+0.750L+0.750S+H 7.306 13.056
+D+0.60W+H 1.971 2.971
+D+0.70E+H 1.971 2.971
+D+0.750Lr+0.750L+0.450W+H 2.556 3.556
+D+0.750L+0.750S+0.450W+H 7.306 13.056
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Concrete Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+D+0.750L+0.750S+0.5250E+H 7.306 13.056
+0.60D+0.60W+0.60H 1.183 1.782
+0.60D+0.70E+0.60H 1.183 1.782
D Only 1.971 2.971
Lr Only
L Only 0.780 0.780
S Only 6.333 12.667
W Only
E Only
H Only

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 0.00 13.00 12.89 12.89 0.00 1.00 11.80 PhiVc < Vu 1.092 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.01 13.00 12.88 12.88 0.14 1.00 11.80 PhiVc < Vu 1.086 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.02 13.00 12.88 12.88 0.28 1.00 11.80 PhiVc < Vu 1.080 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.03 13.00 12.87 12.87 0.42 1.00 11.80 PhiVc < Vu 1.075 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.04 13.00 12.87 12.87 0.56 1.00 11.80 PhiVc < Vu 1.069 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.05 13.00 12.86 12.86 0.70 1.00 11.80 PhiVc < Vu 1.063 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.07 13.00 12.85 12.85 0.84 1.00 11.80 PhiVc < Vu 1.058 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.08 13.00 12.85 12.85 0.98 1.00 11.80 PhiVc < Vu 1.052 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.09 13.00 12.84 12.84 1.12 1.00 11.80 PhiVc < Vu 1.046 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.10 13.00 12.84 12.84 1.27 1.00 11.80 PhiVc < Vu 1.041 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.11 13.00 12.83 12.83 1.41 1.00 11.80 PhiVc < Vu 1.035 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.12 13.00 12.83 12.83 1.55 1.00 11.80 PhiVc < Vu 1.029 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.13 13.00 12.82 12.82 1.69 1.00 11.80 PhiVc < Vu 1.024 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.14 13.00 12.81 12.81 1.83 1.00 11.80 PhiVc < Vu 1.018 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.15 13.00 12.81 12.81 1.97 1.00 11.80 PhiVc < Vu 1.012 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.16 13.00 12.80 12.80 2.11 1.00 11.80 PhiVc < Vu 1.007 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.17 13.00 12.80 12.80 2.25 1.00 11.80 PhiVc < Vu 1.001 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.19 13.00 12.79 12.79 2.39 1.00 11.80 PhiVc < Vu 0.9955 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.20 13.00 12.79 12.79 2.53 1.00 11.80 PhiVc < Vu 0.9898 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.21 13.00 12.78 12.78 2.67 1.00 11.80 PhiVc < Vu 0.9841 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.22 13.00 12.78 12.78 2.80 1.00 11.80 PhiVc < Vu 0.9785 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.23 13.00 12.77 12.77 2.94 1.00 11.80 PhiVc < Vu 0.9728 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.24 13.00 12.76 12.76 3.08 1.00 11.80 PhiVc < Vu 0.9671 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.25 13.00 12.76 12.76 3.22 1.00 11.80 PhiVc < Vu 0.9615 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.26 13.00 12.75 12.75 3.36 1.00 11.80 PhiVc < Vu 0.9558 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.27 13.00 12.75 12.75 3.50 1.00 11.80 PhiVc < Vu 0.9502 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.28 13.00 12.74 12.74 3.64 1.00 11.80 PhiVc < Vu 0.9445 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.30 13.00 12.74 12.74 3.78 1.00 11.80 PhiVc < Vu 0.9388 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.31 13.00 12.73 12.73 3.92 1.00 11.80 PhiVc < Vu 0.9332 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.32 13.00 12.72 12.72 4.06 1.00 11.80 PhiVc < Vu 0.9275 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.33 13.00 12.72 12.72 4.20 1.00 11.80 PhiVc < Vu 0.9218 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.34 13.00 12.71 12.71 4.34 1.00 11.80 PhiVc < Vu 0.9162 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.35 13.00 12.71 12.71 4.48 1.00 11.80 PhiVc < Vu 0.9105 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.36 13.00 12.70 12.70 4.61 1.00 11.80 PhiVc < Vu 0.9048 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.37 13.00 12.70 12.70 4.75 1.00 11.80 PhiVc < Vu 0.8992 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.38 13.00 12.69 12.69 4.89 1.00 11.80 PhiVc < Vu 0.8935 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.39 13.00 12.68 12.68 5.03 1.00 11.80 PhiVc < Vu 0.8878 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.40 13.00 12.68 12.68 5.17 1.00 11.80 PhiVc < Vu 0.8822 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.42 13.00 12.67 12.67 5.31 1.00 11.80 PhiVc < Vu 0.8765 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.43 13.00 12.67 12.67 5.45 1.00 11.80 PhiVc < Vu 0.8708 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.44 13.00 12.66 12.66 5.58 1.00 11.80 PhiVc < Vu 0.8652 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.45 13.00 12.66 12.66 5.72 1.00 11.80 PhiVc < Vu 0.8595 54.7 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 0.46 13.00 12.65 12.65 5.86 1.00 11.80 PhiVc < Vu 0.8538 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.47 13.00 12.64 12.64 6.00 1.00 11.80 PhiVc < Vu 0.8482 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.48 13.00 12.64 12.64 6.14 1.00 11.80 PhiVc < Vu 0.8425 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.49 13.00 12.63 12.63 6.28 1.00 11.80 PhiVc < Vu 0.8369 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.50 13.00 12.63 12.63 6.41 1.00 11.80 PhiVc < Vu 0.8312 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.51 13.00 12.62 12.62 6.55 1.00 11.80 PhiVc < Vu 0.8255 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.52 13.00 12.62 12.62 6.69 1.00 11.80 PhiVc < Vu 0.8199 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.54 13.00 12.61 12.61 6.83 1.00 11.80 PhiVc < Vu 0.8142 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.55 13.00 12.61 12.61 6.97 1.00 11.80 PhiVc < Vu 0.8085 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.56 13.00 12.60 12.60 7.10 1.00 11.80 PhiVc < Vu 0.8029 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.57 13.00 12.59 12.59 7.24 1.00 11.80 PhiVc < Vu 0.7972 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.58 13.00 12.59 12.59 7.38 1.00 11.80 PhiVc < Vu 0.7915 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.59 13.00 12.58 12.58 7.52 1.00 11.80 PhiVc < Vu 0.7859 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.60 13.00 12.58 12.58 7.65 1.00 11.80 PhiVc < Vu 0.7802 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.61 13.00 12.57 12.57 7.79 1.00 11.80 PhiVc < Vu 0.7745 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.62 13.00 12.57 12.57 7.93 1.00 11.80 PhiVc < Vu 0.7689 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.63 13.00 12.56 12.56 8.07 1.00 11.80 PhiVc < Vu 0.7632 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.64 13.00 12.55 12.55 8.20 1.00 11.80 PhiVc < Vu 0.7575 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.66 13.00 12.55 12.55 8.34 1.00 11.80 PhiVc < Vu 0.7519 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.67 13.00 12.54 12.54 8.48 1.00 11.80 PhiVc < Vu 0.7462 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.68 13.00 12.54 12.54 8.61 1.00 11.80 PhiVc < Vu 0.7406 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.69 13.00 12.53 12.53 8.75 1.00 11.80 PhiVc < Vu 0.7349 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.70 13.00 12.53 12.53 8.89 1.00 11.80 PhiVc < Vu 0.7292 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.71 13.00 12.52 12.52 9.02 1.00 11.80 PhiVc < Vu 0.7236 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.72 13.00 12.51 12.51 9.16 1.00 11.80 PhiVc < Vu 0.7179 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.73 13.00 12.51 12.51 9.30 1.00 11.80 PhiVc < Vu 0.7122 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.74 13.00 12.50 12.50 9.44 1.00 11.80 PhiVc < Vu 0.7066 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.75 13.00 12.50 12.50 9.57 1.00 11.80 PhiVc < Vu 0.7009 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.77 13.00 12.49 12.49 9.71 1.00 11.80 PhiVc < Vu 0.6952 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.78 13.00 12.49 12.49 9.84 1.00 11.80 PhiVc < Vu 0.6896 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.79 13.00 12.48 12.48 9.98 1.00 11.80 PhiVc < Vu 0.6839 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.80 13.00 12.47 12.47 10.12 1.00 11.80 PhiVc < Vu 0.6782 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.81 13.00 12.47 12.47 10.25 1.00 11.80 PhiVc < Vu 0.6726 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.82 13.00 12.46 12.46 10.39 1.00 11.80 PhiVc < Vu 0.6669 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.83 13.00 12.46 12.46 10.53 1.00 11.80 PhiVc < Vu 0.6612 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.84 13.00 12.45 12.45 10.66 1.00 11.80 PhiVc < Vu 0.6556 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.85 13.00 12.45 12.45 10.80 1.00 11.80 PhiVc < Vu 0.6499 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.86 13.00 12.44 12.44 10.93 1.00 11.80 PhiVc < Vu 0.6443 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.87 13.00 12.44 12.44 11.07 1.00 11.80 PhiVc < Vu 0.6386 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.89 13.00 12.43 12.43 11.21 1.00 11.80 PhiVc < Vu 0.6329 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.90 13.00 12.42 12.42 11.34 1.00 11.80 PhiVc < Vu 0.6273 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.91 13.00 12.42 12.42 11.48 1.00 11.80 PhiVc < Vu 0.6216 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.92 13.00 12.41 12.41 11.61 1.00 11.80 PhiVc < Vu 0.6159 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.93 13.00 12.41 12.41 11.75 1.00 11.80 PhiVc < Vu 0.6103 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.94 13.00 12.40 12.40 11.88 1.00 11.80 PhiVc < Vu 0.6046 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.95 13.00 12.40 12.40 12.02 1.00 11.80 PhiVc < Vu 0.5989 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.96 13.00 12.39 12.39 12.16 1.00 11.80 PhiVc < Vu 0.5933 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.97 13.00 12.38 12.38 12.29 1.00 11.80 PhiVc < Vu 0.5876 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.98 13.00 12.38 12.38 12.43 1.00 11.80 PhiVc < Vu 0.5819 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.99 13.00 12.37 12.37 12.56 1.00 11.80 PhiVc < Vu 0.5763 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.01 13.00 12.37 12.37 12.70 1.00 11.80 PhiVc < Vu 0.5706 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.02 13.00 12.36 12.36 12.83 1.00 11.80 PhiVc < Vu 0.5649 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.03 13.00 12.36 12.36 12.97 1.00 11.80 PhiVc < Vu 0.5593 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.04 13.00 12.35 12.35 13.10 1.00 11.80 PhiVc < Vu 0.5536 54.7 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 1.05 13.00 12.34 12.34 13.24 1.00 11.80 PhiVc < Vu 0.5479 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.06 13.00 12.34 12.34 13.37 1.00 11.80 PhiVc < Vu 0.5429 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.07 13.00 12.33 12.33 13.51 0.99 11.78 PhiVc < Vu 0.5544 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.08 13.00 12.33 12.33 13.64 0.98 11.76 PhiVc < Vu 0.5656 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.09 13.00 12.32 12.32 13.78 0.97 11.75 PhiVc < Vu 0.5765 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.10 13.00 12.32 12.32 13.91 0.96 11.73 PhiVc < Vu 0.5870 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.11 13.00 12.31 12.31 14.05 0.95 11.71 PhiVc < Vu 0.5972 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.13 13.00 12.30 12.30 14.18 0.94 11.70 PhiVc < Vu 0.6071 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.14 13.00 12.30 12.30 14.31 0.93 11.68 PhiVc < Vu 0.6168 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.15 13.00 12.29 12.29 14.45 0.92 11.67 PhiVc < Vu 0.6261 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.16 13.00 12.29 12.29 14.58 0.91 11.65 PhiVc < Vu 0.6351 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.17 13.00 12.28 12.28 14.72 0.90 11.64 PhiVc < Vu 0.6439 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.18 13.00 12.28 12.28 14.85 0.90 11.62 PhiVc < Vu 0.6524 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.19 13.00 12.27 12.27 14.99 0.89 11.61 PhiVc < Vu 0.6606 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.20 13.00 12.27 12.27 15.12 0.88 11.60 PhiVc < Vu 0.6686 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.21 13.00 12.26 12.26 15.25 0.87 11.58 PhiVc < Vu 0.6763 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.22 13.00 12.25 12.25 15.39 0.86 11.57 PhiVc < Vu 0.6838 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.23 13.00 12.25 12.25 15.52 0.85 11.56 PhiVc < Vu 0.6911 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.25 13.00 12.24 12.24 15.66 0.85 11.54 PhiVc < Vu 0.6981 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.26 13.00 12.24 12.24 15.79 0.84 11.53 PhiVc < Vu 0.7050 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.27 13.00 12.23 12.23 15.92 0.83 11.52 PhiVc < Vu 0.7116 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.28 13.00 12.23 12.23 16.06 0.82 11.51 PhiVc < Vu 0.7180 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.29 13.00 12.22 12.22 16.19 0.82 11.50 PhiVc < Vu 0.7242 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.30 13.00 12.21 12.21 16.32 0.81 11.48 PhiVc < Vu 0.7301 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.31 13.00 12.21 12.21 16.46 0.80 11.47 PhiVc < Vu 0.7359 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.32 13.00 12.20 12.20 16.59 0.80 11.46 PhiVc < Vu 0.7415 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.33 13.00 12.20 12.20 16.72 0.79 11.45 PhiVc < Vu 0.7470 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.34 13.00 12.19 12.19 16.86 0.78 11.44 PhiVc < Vu 0.7522 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.36 13.00 12.19 12.19 16.99 0.78 11.43 PhiVc < Vu 0.7573 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.37 13.00 12.18 12.18 17.12 0.77 11.42 PhiVc < Vu 0.7622 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.38 13.00 12.17 12.17 17.26 0.76 11.41 PhiVc < Vu 0.7669 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.39 13.00 12.17 12.17 17.39 0.76 11.40 PhiVc < Vu 0.7715 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.40 13.00 12.16 12.16 17.52 0.75 11.39 PhiVc < Vu 0.7759 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.41 13.00 12.16 12.16 17.66 0.75 11.38 PhiVc < Vu 0.7801 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.42 13.00 12.15 12.15 17.79 0.74 11.37 PhiVc < Vu 0.7842 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.43 13.00 12.15 12.15 17.92 0.73 11.36 PhiVc < Vu 0.7882 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.44 13.00 12.14 12.14 18.05 0.73 11.35 PhiVc < Vu 0.7920 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.45 13.00 12.13 12.13 18.19 0.72 11.34 PhiVc < Vu 0.7956 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.46 13.00 12.13 12.13 18.32 0.72 11.33 PhiVc < Vu 0.7991 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.48 13.00 12.12 12.12 18.45 0.71 11.32 PhiVc < Vu 0.8025 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.49 13.00 12.12 12.12 18.58 0.71 11.31 PhiVc < Vu 0.8058 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.50 13.00 12.11 12.11 18.72 0.70 11.30 PhiVc < Vu 0.8089 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.51 13.00 12.11 12.11 18.85 0.70 11.29 PhiVc < Vu 0.8119 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.52 13.00 12.10 12.10 18.98 0.69 11.29 PhiVc < Vu 0.8148 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.53 13.00 12.10 12.10 19.11 0.69 11.28 PhiVc < Vu 0.8175 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.54 13.00 12.09 12.09 19.25 0.68 11.27 PhiVc < Vu 0.8202 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.55 13.00 12.08 12.08 19.38 0.68 11.26 PhiVc < Vu 0.8227 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.56 13.00 12.08 12.08 19.51 0.67 11.25 PhiVc < Vu 0.8251 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.57 13.00 12.07 12.07 19.64 0.67 11.25 PhiVc < Vu 0.8273 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.58 13.00 12.07 12.07 19.77 0.66 11.24 PhiVc < Vu 0.8295 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.60 13.00 12.06 12.06 19.91 0.66 11.23 PhiVc < Vu 0.8316 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.61 13.00 12.06 12.06 20.04 0.65 11.22 PhiVc < Vu 0.8336 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.62 13.00 12.05 12.05 20.17 0.65 11.21 PhiVc < Vu 0.8354 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.63 13.00 12.04 12.04 20.30 0.64 11.21 PhiVc < Vu 0.8372 54.1 6.5 6.0

08/2017

40 of 176



Concrete Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 1.64 13.00 12.04 12.04 20.43 0.64 11.20 PhiVc < Vu 0.8388 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.65 13.00 12.03 12.03 20.56 0.63 11.19 PhiVc < Vu 0.8404 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.66 13.00 12.03 12.03 20.69 0.63 11.19 PhiVc < Vu 0.8419 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.67 13.00 12.02 12.02 20.83 0.63 11.18 PhiVc < Vu 0.8433 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.68 13.00 12.02 12.02 20.96 0.62 11.17 PhiVc < Vu 0.8445 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.69 13.00 12.01 12.01 21.09 0.62 11.16 PhiVc < Vu 0.8457 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.70 13.00 12.00 12.00 21.22 0.61 11.16 PhiVc < Vu 0.8468 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.72 13.00 12.00 12.00 21.35 0.61 11.15 PhiVc < Vu 0.8479 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.73 13.00 11.99 11.99 21.48 0.60 11.14 PhiVc < Vu 0.8488 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.74 13.00 11.99 11.99 21.61 0.60 11.14 PhiVc < Vu 0.8497 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.75 13.00 11.98 11.98 21.74 0.60 11.13 PhiVc < Vu 0.8504 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.76 13.00 11.98 11.98 21.88 0.59 11.13 PhiVc < Vu 0.8511 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.77 13.00 11.97 11.97 22.01 0.59 11.12 PhiVc < Vu 0.8517 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.78 13.00 11.96 11.96 22.14 0.59 11.11 PhiVc < Vu 0.8523 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.79 13.00 11.96 11.96 22.27 0.58 11.11 PhiVc < Vu 0.8527 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.80 13.00 11.95 11.95 22.40 0.58 11.10 PhiVc < Vu 0.8531 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.81 13.00 11.95 11.95 22.53 0.57 11.09 PhiVc < Vu 0.8534 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.83 13.00 11.94 11.94 22.66 0.57 11.09 PhiVc < Vu 0.8537 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.84 13.00 11.94 11.94 22.79 0.57 11.08 PhiVc < Vu 0.8539 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.85 13.00 11.93 11.93 22.92 0.56 11.08 PhiVc < Vu 0.8540 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.86 13.00 11.93 11.93 23.05 0.56 11.07 PhiVc < Vu 0.8540 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.87 13.00 11.92 11.92 23.18 0.56 11.07 PhiVc < Vu 0.8540 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.88 13.00 11.91 11.91 23.31 0.55 11.06 PhiVc < Vu 0.8539 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.89 13.00 11.91 11.91 23.44 0.55 11.05 PhiVc < Vu 0.8537 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.90 13.00 11.90 11.90 23.57 0.55 11.05 PhiVc < Vu 0.8535 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.91 13.00 11.90 11.90 23.70 0.54 11.04 PhiVc < Vu 0.8532 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.92 13.00 11.89 11.89 23.83 0.54 11.04 PhiVc < Vu 0.8529 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.93 13.00 11.89 11.89 23.96 0.54 11.03 PhiVc < Vu 0.8524 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.95 13.00 11.88 11.88 24.09 0.53 11.03 PhiVc < Vu 0.8520 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.96 13.00 11.87 11.87 24.22 0.53 11.02 PhiVc < Vu 0.8515 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.97 13.00 11.87 11.87 24.35 0.53 11.02 PhiVc < Vu 0.8509 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.98 13.00 11.86 11.86 24.48 0.52 11.01 PhiVc < Vu 0.8502 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.99 13.00 11.86 11.86 24.61 0.52 11.01 PhiVc < Vu 0.8496 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.00 13.00 11.85 11.85 24.74 0.52 11.00 PhiVc < Vu 0.8488 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.01 13.00 11.85 11.85 24.87 0.52 11.00 PhiVc < Vu 0.8480 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.02 13.00 11.84 11.84 25.00 0.51 10.99 PhiVc < Vu 0.8472 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.03 13.00 11.83 11.83 25.13 0.51 10.99 PhiVc < Vu 0.8463 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.04 13.00 11.83 11.83 25.26 0.51 10.98 PhiVc < Vu 0.8453 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.05 13.00 11.82 11.82 25.39 0.50 10.98 PhiVc < Vu 0.8443 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.07 13.00 11.82 11.82 25.52 0.50 10.97 PhiVc < Vu 0.8432 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.08 13.00 11.81 11.81 25.65 0.50 10.97 PhiVc < Vu 0.8421 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.09 13.00 11.81 11.81 25.77 0.50 10.97 PhiVc < Vu 0.8410 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.10 13.00 11.80 11.80 25.90 0.49 10.96 PhiVc < Vu 0.8398 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.11 13.00 11.80 11.80 26.03 0.49 10.96 PhiVc < Vu 0.8386 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.12 13.00 11.79 11.79 26.16 0.49 10.95 PhiVc < Vu 0.8373 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.13 13.00 11.78 11.78 26.29 0.49 10.95 PhiVc < Vu 0.8359 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.14 13.00 11.78 11.78 26.42 0.48 10.94 PhiVc < Vu 0.8346 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.15 13.00 11.77 11.77 26.55 0.48 10.94 PhiVc < Vu 0.8331 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.16 13.00 11.77 11.77 26.68 0.48 10.94 PhiVc < Vu 0.8317 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.17 13.00 11.76 11.76 26.80 0.48 10.93 PhiVc < Vu 0.8302 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.19 13.00 11.76 11.76 26.93 0.47 10.93 PhiVc < Vu 0.8286 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.20 13.00 11.75 11.75 27.06 0.47 10.92 PhiVc < Vu 0.8270 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.21 13.00 11.74 11.74 27.19 0.47 10.92 PhiVc < Vu 0.8254 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.22 13.00 11.74 11.74 27.32 0.47 10.91 PhiVc < Vu 0.8237 53.8 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 2.23 13.00 11.73 11.73 27.45 0.46 10.91 PhiVc < Vu 0.8220 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.24 13.00 11.73 11.73 27.57 0.46 10.91 PhiVc < Vu 0.8203 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.25 13.00 11.72 11.72 27.70 0.46 10.90 PhiVc < Vu 0.8185 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.26 13.00 11.72 11.72 27.83 0.46 10.90 PhiVc < Vu 0.8167 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.27 13.00 11.71 11.71 27.96 0.45 10.90 PhiVc < Vu 0.8148 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.28 13.00 11.70 11.70 28.09 0.45 10.89 PhiVc < Vu 0.8129 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.30 13.00 11.70 11.70 28.21 0.45 10.89 PhiVc < Vu 0.8110 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.31 13.00 11.69 11.69 28.34 0.45 10.88 PhiVc < Vu 0.8090 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.32 13.00 11.69 11.69 28.47 0.44 10.88 PhiVc < Vu 0.8070 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.33 13.00 11.68 11.68 28.60 0.44 10.88 PhiVc < Vu 0.8050 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.34 13.00 11.68 11.68 28.73 0.44 10.87 PhiVc < Vu 0.8029 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.35 13.00 11.67 11.67 28.85 0.44 10.87 PhiVc < Vu 0.8008 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.36 13.00 11.66 11.66 28.98 0.44 10.87 PhiVc < Vu 0.7987 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.37 13.00 11.66 11.66 29.11 0.43 10.86 PhiVc < Vu 0.7965 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.38 13.00 11.65 11.65 29.24 0.43 10.86 PhiVc < Vu 0.7943 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.39 13.00 11.65 11.65 29.36 0.43 10.86 PhiVc < Vu 0.7921 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.40 13.00 11.64 11.64 29.49 0.43 10.85 PhiVc < Vu 0.7898 53.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.42 13.00 11.64 11.64 29.62 0.43 10.85 PhiVc < Vu 0.7875 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.43 13.00 11.63 11.63 29.74 0.42 10.85 PhiVc < Vu 0.7852 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.44 13.00 11.63 11.63 29.87 0.42 10.84 PhiVc < Vu 0.7829 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.45 13.00 11.62 11.62 30.00 0.42 10.84 PhiVc < Vu 0.7805 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.46 13.00 11.61 11.61 30.13 0.42 10.84 PhiVc < Vu 0.7781 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.47 13.00 11.61 11.61 30.25 0.42 10.83 PhiVc < Vu 0.7756 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.48 13.00 11.60 11.60 30.38 0.41 10.83 PhiVc < Vu 0.7732 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.49 13.00 11.60 11.60 30.51 0.41 10.83 PhiVc < Vu 0.7707 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.50 13.00 11.59 11.59 30.63 0.41 10.82 PhiVc < Vu 0.7682 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.51 13.00 11.59 11.59 30.76 0.41 10.82 PhiVc < Vu 0.7656 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.52 13.00 11.58 11.58 30.89 0.41 10.82 PhiVc < Vu 0.7630 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.54 13.00 11.57 11.57 31.01 0.40 10.81 PhiVc < Vu 0.7604 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.55 13.00 11.57 11.57 31.14 0.40 10.81 PhiVc < Vu 0.7578 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.56 13.00 11.56 11.56 31.27 0.40 10.81 PhiVc < Vu 0.7551 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.57 13.00 11.56 11.56 31.39 0.40 10.80 PhiVc < Vu 0.7525 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.58 13.00 11.55 11.55 31.52 0.40 10.80 PhiVc < Vu 0.7497 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.59 13.00 11.55 11.55 31.64 0.40 10.80 PhiVc < Vu 0.7470 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.60 13.00 11.54 11.54 31.77 0.39 10.80 PhiVc < Vu 0.7443 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.61 13.00 11.53 11.53 31.90 0.39 10.79 PhiVc < Vu 0.7415 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.62 13.00 11.53 11.53 32.02 0.39 10.79 PhiVc < Vu 0.7387 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.63 13.00 11.52 11.52 32.15 0.39 10.79 PhiVc < Vu 0.7358 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.64 13.00 11.52 11.52 32.27 0.39 10.78 PhiVc < Vu 0.7330 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.66 13.00 11.51 11.51 32.40 0.38 10.78 PhiVc < Vu 0.7301 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.67 13.00 11.51 11.51 32.53 0.38 10.78 PhiVc < Vu 0.7272 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.68 13.00 11.50 11.50 32.65 0.38 10.78 PhiVc < Vu 0.7243 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.69 13.00 11.49 11.49 32.78 0.38 10.77 PhiVc < Vu 0.7214 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.70 13.00 11.49 11.49 32.90 0.38 10.77 PhiVc < Vu 0.7184 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.71 13.00 11.48 11.48 33.03 0.38 10.77 PhiVc < Vu 0.7154 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.72 13.00 11.48 11.48 33.15 0.38 10.77 PhiVc < Vu 0.7124 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.73 13.00 11.47 11.47 33.28 0.37 10.76 PhiVc < Vu 0.7094 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.74 13.00 11.47 11.47 33.40 0.37 10.76 PhiVc < Vu 0.7063 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.75 13.00 11.46 11.46 33.53 0.37 10.76 PhiVc < Vu 0.7033 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.77 13.00 11.46 11.46 33.66 0.37 10.75 PhiVc < Vu 0.7002 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.78 13.00 11.45 11.45 33.78 0.37 10.75 PhiVc < Vu 0.6970 53.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.79 13.00 11.44 11.44 33.91 0.37 10.75 PhiVc < Vu 0.6939 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.80 13.00 11.44 11.44 34.03 0.36 10.75 PhiVc < Vu 0.6908 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.81 13.00 11.43 11.43 34.16 0.36 10.74 PhiVc < Vu 0.6876 53.6 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 2.82 13.00 11.43 11.43 34.28 0.36 10.74 PhiVc < Vu 0.6844 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.83 13.00 11.42 11.42 34.41 0.36 10.74 PhiVc < Vu 0.6812 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.84 13.00 11.42 11.42 34.53 0.36 10.74 PhiVc < Vu 0.6780 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.85 13.00 11.41 11.41 34.65 0.36 10.74 PhiVc < Vu 0.6747 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.86 13.00 11.40 11.40 34.78 0.36 10.73 PhiVc < Vu 0.6715 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.87 13.00 11.40 11.40 34.90 0.35 10.73 PhiVc < Vu 0.6682 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.89 13.00 11.39 11.39 35.03 0.35 10.73 PhiVc < Vu 0.6649 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.90 13.00 11.39 11.39 35.15 0.35 10.73 PhiVc < Vu 0.6616 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.91 13.00 11.38 11.38 35.28 0.35 10.72 PhiVc < Vu 0.6582 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.92 13.00 11.38 11.38 35.40 0.35 10.72 PhiVc < Vu 0.6549 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.93 13.00 11.37 11.37 35.53 0.35 10.72 PhiVc < Vu 0.6515 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.94 13.00 11.36 11.36 35.65 0.35 10.72 PhiVc < Vu 0.6481 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.95 13.00 11.36 11.36 35.77 0.34 10.71 PhiVc < Vu 0.6447 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.96 13.00 11.35 11.35 35.90 0.34 10.71 PhiVc < Vu 0.6413 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.97 13.00 11.35 11.35 36.02 0.34 10.71 PhiVc < Vu 0.6379 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.98 13.00 11.34 11.34 36.15 0.34 10.71 PhiVc < Vu 0.6344 53.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.99 13.00 11.34 11.34 36.27 0.34 10.71 PhiVc < Vu 0.6309 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.01 13.00 11.33 11.33 35.81 0.34 10.71 PhiVc < Vu 0.6190 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.02 13.00 11.33 11.33 35.93 0.34 10.71 PhiVc < Vu 0.6169 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.03 13.00 11.32 11.32 36.06 0.34 10.71 PhiVc < Vu 0.6148 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.04 13.00 11.32 11.32 36.18 0.34 10.71 PhiVc < Vu 0.6127 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.05 13.00 11.31 11.31 36.30 0.34 10.70 PhiVc < Vu 0.6106 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.06 13.00 11.31 11.31 36.43 0.34 10.70 PhiVc < Vu 0.6085 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.07 13.00 11.31 11.31 36.55 0.34 10.70 PhiVc < Vu 0.6063 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.08 13.00 11.30 11.30 36.68 0.33 10.70 PhiVc < Vu 0.6041 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.09 13.00 11.30 11.30 36.80 0.33 10.70 PhiVc < Vu 0.6019 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.10 13.00 11.29 11.29 36.92 0.33 10.69 PhiVc < Vu 0.5997 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.11 13.00 11.29 11.29 37.05 0.33 10.69 PhiVc < Vu 0.5975 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.13 13.00 11.28 11.28 37.17 0.33 10.69 PhiVc < Vu 0.5953 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.14 13.00 11.28 11.28 37.29 0.33 10.69 PhiVc < Vu 0.5930 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.15 13.00 11.28 11.28 37.42 0.33 10.69 PhiVc < Vu 0.5908 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.16 13.00 11.27 11.27 37.54 0.33 10.68 PhiVc < Vu 0.5885 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.17 13.00 11.27 11.27 37.66 0.32 10.68 PhiVc < Vu 0.5862 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.18 13.00 11.26 11.26 37.78 0.32 10.68 PhiVc < Vu 0.5839 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.19 13.00 11.26 11.26 37.91 0.32 10.68 PhiVc < Vu 0.5816 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.20 13.00 11.25 11.25 38.03 0.32 10.68 PhiVc < Vu 0.5793 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.21 13.00 11.25 11.25 38.15 0.32 10.67 PhiVc < Vu 0.5769 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.22 13.00 11.25 11.25 38.28 0.32 10.67 PhiVc < Vu 0.5746 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.23 13.00 11.24 11.24 38.40 0.32 10.67 PhiVc < Vu 0.5722 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.25 13.00 11.24 11.24 38.52 0.32 10.67 PhiVc < Vu 0.5698 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.26 13.00 11.23 11.23 38.65 0.31 10.67 PhiVc < Vu 0.5674 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.27 13.00 11.23 11.23 38.77 0.31 10.66 PhiVc < Vu 0.5650 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.28 13.00 11.23 11.23 38.89 0.31 10.66 PhiVc < Vu 0.5626 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.29 13.00 11.22 11.22 39.01 0.31 10.66 PhiVc < Vu 0.5602 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.30 13.00 11.22 11.22 39.14 0.31 10.66 PhiVc < Vu 0.5578 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.31 13.00 11.21 11.21 39.26 0.31 10.66 PhiVc < Vu 0.5553 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.32 13.00 11.21 11.21 39.38 0.31 10.66 PhiVc < Vu 0.5528 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.33 13.00 11.20 11.20 39.50 0.31 10.65 PhiVc < Vu 0.5504 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.34 13.00 11.20 11.20 39.63 0.31 10.65 PhiVc < Vu 0.5479 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.36 13.00 11.20 11.20 39.75 0.31 10.65 PhiVc < Vu 0.5454 53.6 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.37 13.00 11.19 11.19 39.87 0.30 10.65 PhiVc < Vu 0.5429 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.38 13.00 11.19 11.19 39.99 0.30 10.65 PhiVc < Vu 0.5404 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.39 13.00 11.18 11.18 40.12 0.30 10.64 PhiVc < Vu 0.5378 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.40 13.00 11.18 11.18 40.24 0.30 10.64 PhiVc < Vu 0.5353 53.5 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60S+0.50W+1.60H 1 3.41 13.00 11.17 11.17 40.36 0.30 10.64 PhiVc < Vu 0.5327 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.42 13.00 11.17 11.17 40.48 0.30 10.64 PhiVc < Vu 0.5302 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.43 13.00 11.17 11.17 40.60 0.30 10.64 PhiVc < Vu 0.5276 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.44 13.00 11.16 11.16 40.73 0.30 10.64 PhiVc < Vu 0.5250 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.45 13.00 11.16 11.16 40.85 0.30 10.63 PhiVc < Vu 0.5224 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.46 13.00 11.15 11.15 40.97 0.29 10.63 PhiVc < Vu 0.5198 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.48 13.00 11.15 11.15 41.09 0.29 10.63 PhiVc < Vu 0.5172 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.49 13.00 11.14 11.14 41.21 0.29 10.63 PhiVc < Vu 0.5146 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.50 13.00 11.14 11.14 41.34 0.29 10.63 PhiVc < Vu 0.5119 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.51 13.00 11.14 11.14 41.46 0.29 10.63 PhiVc < Vu 0.5093 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.52 13.00 11.13 11.13 41.58 0.29 10.63 PhiVc < Vu 0.5066 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.53 13.00 11.13 11.13 41.70 0.29 10.62 PhiVc < Vu 0.5040 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.54 13.00 11.12 11.12 41.82 0.29 10.62 PhiVc < Vu 0.5013 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.55 13.00 11.12 11.12 41.94 0.29 10.62 PhiVc < Vu 0.4986 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.56 13.00 11.11 11.11 42.06 0.29 10.62 PhiVc < Vu 0.4959 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.57 13.00 11.11 11.11 42.19 0.29 10.62 PhiVc < Vu 0.4932 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.58 13.00 11.11 11.11 42.31 0.28 10.62 PhiVc < Vu 0.4905 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.60 13.00 11.10 11.10 42.43 0.28 10.61 PhiVc < Vu 0.4878 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.61 13.00 11.10 11.10 42.55 0.28 10.61 PhiVc < Vu 0.4850 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.62 13.00 11.09 11.09 42.67 0.28 10.61 PhiVc < Vu 0.4823 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.63 13.00 11.09 11.09 42.79 0.28 10.61 PhiVc < Vu 0.4795 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.64 13.00 11.09 11.09 42.91 0.28 10.61 PhiVc < Vu 0.4768 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.65 13.00 11.08 11.08 43.04 0.28 10.61 PhiVc < Vu 0.4740 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.66 13.00 11.08 11.08 43.16 0.28 10.61 PhiVc < Vu 0.4712 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.67 13.00 11.07 11.07 43.28 0.28 10.60 PhiVc < Vu 0.4684 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.68 13.00 11.07 11.07 43.40 0.28 10.60 PhiVc < Vu 0.4656 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.69 13.00 11.06 11.06 43.52 0.28 10.60 PhiVc < Vu 0.4628 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.70 13.00 11.06 11.06 43.64 0.27 10.60 PhiVc < Vu 0.460 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.72 13.00 11.06 11.06 43.76 0.27 10.60 PhiVc < Vu 0.4572 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.73 13.00 11.05 11.05 43.88 0.27 10.60 PhiVc < Vu 0.4544 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.74 13.00 11.05 11.05 44.00 0.27 10.60 PhiVc < Vu 0.4515 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.75 13.00 11.04 11.04 44.12 0.27 10.59 PhiVc < Vu 0.4487 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.76 13.00 11.04 11.04 44.24 0.27 10.59 PhiVc < Vu 0.4458 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.77 13.00 11.03 11.03 44.36 0.27 10.59 PhiVc < Vu 0.4430 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.78 13.00 11.03 11.03 44.49 0.27 10.59 PhiVc < Vu 0.4401 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.79 13.00 11.03 11.03 44.61 0.27 10.59 PhiVc < Vu 0.4372 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.80 13.00 11.02 11.02 44.73 0.27 10.59 PhiVc < Vu 0.4344 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.81 13.00 11.02 11.02 44.85 0.27 10.59 PhiVc < Vu 0.4315 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.83 13.00 11.01 11.01 44.97 0.27 10.58 PhiVc < Vu 0.4286 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.84 13.00 11.01 11.01 45.09 0.26 10.58 PhiVc < Vu 0.4257 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.85 13.00 11.00 11.00 45.21 0.26 10.58 PhiVc < Vu 0.4227 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.86 13.00 11.00 11.00 45.33 0.26 10.58 PhiVc < Vu 0.4198 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.87 13.00 11.00 11.00 45.45 0.26 10.58 PhiVc < Vu 0.4169 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.88 13.00 10.99 10.99 45.57 0.26 10.58 PhiVc < Vu 0.4140 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.89 13.00 10.99 10.99 45.69 0.26 10.58 PhiVc < Vu 0.4110 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.90 13.00 10.98 10.98 45.81 0.26 10.58 PhiVc < Vu 0.4081 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.91 13.00 10.98 10.98 45.93 0.26 10.57 PhiVc < Vu 0.4051 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.92 13.00 10.97 10.97 46.05 0.26 10.57 PhiVc < Vu 0.4021 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.93 13.00 10.97 10.97 46.17 0.26 10.57 PhiVc < Vu 0.3992 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.95 13.00 10.97 10.97 46.29 0.26 10.57 PhiVc < Vu 0.3962 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.96 13.00 10.96 10.96 46.41 0.26 10.57 PhiVc < Vu 0.3932 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.97 13.00 10.96 10.96 46.53 0.26 10.57 PhiVc < Vu 0.3902 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.98 13.00 10.95 10.95 46.65 0.25 10.57 PhiVc < Vu 0.3872 53.5 6.5 6.0
+1.20D+1.60S+0.50W+1.60H 1 3.99 13.00 10.95 10.95 46.77 0.25 10.57 PhiVc < Vu 0.3842 53.5 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60S+0.50W+1.60H 1 4.00 13.00 10.95 10.95 46.89 0.25 10.56 PhiVc < Vu 0.3812 53.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.01 13.00 -23.19 23.19 47.15 0.53 11.03 PhiVc < Vu 12.165 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.02 13.00 -23.20 23.20 46.90 0.54 11.03 PhiVc < Vu 12.166 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.03 13.00 -23.20 23.20 46.65 0.54 11.04 PhiVc < Vu 12.166 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.04 13.00 -23.21 23.21 46.39 0.54 11.04 PhiVc < Vu 12.167 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.05 13.00 -23.21 23.21 46.14 0.55 11.05 PhiVc < Vu 12.167 53.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.07 13.00 -23.22 23.22 45.89 0.55 11.05 PhiVc < Vu 12.168 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.08 13.00 -23.22 23.22 45.63 0.55 11.06 PhiVc < Vu 12.168 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.09 13.00 -23.23 23.23 45.38 0.55 11.06 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.10 13.00 -23.24 23.24 45.12 0.56 11.07 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.11 13.00 -23.24 23.24 44.87 0.56 11.07 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.12 13.00 -23.25 23.25 44.62 0.56 11.08 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.13 13.00 -23.25 23.25 44.36 0.57 11.08 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.14 13.00 -23.26 23.26 44.11 0.57 11.09 PhiVc < Vu 12.170 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.15 13.00 -23.26 23.26 43.85 0.57 11.09 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.16 13.00 -23.27 23.27 43.60 0.58 11.10 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.17 13.00 -23.28 23.28 43.34 0.58 11.11 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.19 13.00 -23.28 23.28 43.09 0.59 11.11 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.20 13.00 -23.29 23.29 42.84 0.59 11.12 PhiVc < Vu 12.169 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.21 13.00 -23.29 23.29 42.58 0.59 11.12 PhiVc < Vu 12.168 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.22 13.00 -23.30 23.30 42.33 0.60 11.13 PhiVc < Vu 12.168 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.23 13.00 -23.30 23.30 42.07 0.60 11.14 PhiVc < Vu 12.167 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.24 13.00 -23.31 23.31 41.82 0.60 11.14 PhiVc < Vu 12.167 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.25 13.00 -23.32 23.32 41.56 0.61 11.15 PhiVc < Vu 12.166 54.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.26 13.00 -23.32 23.32 41.31 0.61 11.16 PhiVc < Vu 12.165 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.27 13.00 -23.33 23.33 41.05 0.62 11.16 PhiVc < Vu 12.164 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.28 13.00 -23.33 23.33 40.80 0.62 11.17 PhiVc < Vu 12.163 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.30 13.00 -23.34 23.34 40.54 0.62 11.18 PhiVc < Vu 12.162 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.31 13.00 -23.34 23.34 40.29 0.63 11.18 PhiVc < Vu 12.161 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.32 13.00 -23.35 23.35 40.03 0.63 11.19 PhiVc < Vu 12.160 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.33 13.00 -23.35 23.35 39.78 0.64 11.20 PhiVc < Vu 12.159 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.34 13.00 -23.36 23.36 39.52 0.64 11.20 PhiVc < Vu 12.157 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.35 13.00 -23.37 23.37 39.27 0.64 11.21 PhiVc < Vu 12.156 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.36 13.00 -23.37 23.37 39.01 0.65 11.22 PhiVc < Vu 12.154 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.37 13.00 -23.38 23.38 38.76 0.65 11.22 PhiVc < Vu 12.153 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.38 13.00 -23.38 23.38 38.50 0.66 11.23 PhiVc < Vu 12.151 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.39 13.00 -23.39 23.39 38.24 0.66 11.24 PhiVc < Vu 12.149 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.40 13.00 -23.39 23.39 37.99 0.67 11.25 PhiVc < Vu 12.147 54.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.42 13.00 -23.40 23.40 37.73 0.67 11.26 PhiVc < Vu 12.145 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.43 13.00 -23.41 23.41 37.48 0.68 11.26 PhiVc < Vu 12.143 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.44 13.00 -23.41 23.41 37.22 0.68 11.27 PhiVc < Vu 12.141 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.45 13.00 -23.42 23.42 36.97 0.69 11.28 PhiVc < Vu 12.138 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.46 13.00 -23.42 23.42 36.71 0.69 11.29 PhiVc < Vu 12.136 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.47 13.00 -23.43 23.43 36.45 0.70 11.30 PhiVc < Vu 12.133 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.48 13.00 -23.43 23.43 36.20 0.70 11.30 PhiVc < Vu 12.130 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.49 13.00 -23.44 23.44 35.94 0.71 11.31 PhiVc < Vu 12.128 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.50 13.00 -23.45 23.45 35.69 0.71 11.32 PhiVc < Vu 12.125 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.51 13.00 -23.45 23.45 35.43 0.72 11.33 PhiVc < Vu 12.122 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.52 13.00 -23.46 23.46 35.17 0.72 11.34 PhiVc < Vu 12.118 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.54 13.00 -23.46 23.46 34.92 0.73 11.35 PhiVc < Vu 12.115 54.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.55 13.00 -23.47 23.47 34.66 0.73 11.36 PhiVc < Vu 12.111 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.56 13.00 -23.47 23.47 34.40 0.74 11.37 PhiVc < Vu 12.108 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.57 13.00 -23.48 23.48 34.15 0.74 11.38 PhiVc < Vu 12.104 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.58 13.00 -23.49 23.49 33.89 0.75 11.39 PhiVc < Vu 12.10 54.3 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 4.59 13.00 -23.49 23.49 33.63 0.76 11.40 PhiVc < Vu 12.096 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.60 13.00 -23.50 23.50 33.38 0.76 11.40 PhiVc < Vu 12.092 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.61 13.00 -23.50 23.50 33.12 0.77 11.41 PhiVc < Vu 12.087 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.62 13.00 -23.51 23.51 32.86 0.77 11.43 PhiVc < Vu 12.083 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.63 13.00 -23.51 23.51 32.61 0.78 11.44 PhiVc < Vu 12.078 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.64 13.00 -23.52 23.52 32.35 0.79 11.45 PhiVc < Vu 12.073 54.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.66 13.00 -23.52 23.52 32.09 0.79 11.46 PhiVc < Vu 12.068 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.67 13.00 -23.53 23.53 31.83 0.80 11.47 PhiVc < Vu 12.063 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.68 13.00 -23.54 23.54 31.58 0.81 11.48 PhiVc < Vu 12.057 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.69 13.00 -23.54 23.54 31.32 0.81 11.49 PhiVc < Vu 12.052 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.70 13.00 -23.55 23.55 31.06 0.82 11.50 PhiVc < Vu 12.046 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.71 13.00 -23.55 23.55 30.81 0.83 11.51 PhiVc < Vu 12.040 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.72 13.00 -23.56 23.56 30.55 0.84 11.53 PhiVc < Vu 12.034 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.73 13.00 -23.56 23.56 30.29 0.84 11.54 PhiVc < Vu 12.027 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.74 13.00 -23.57 23.57 30.03 0.85 11.55 PhiVc < Vu 12.021 54.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.75 13.00 -23.58 23.58 29.78 0.86 11.56 PhiVc < Vu 12.014 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.77 13.00 -23.58 23.58 29.52 0.87 11.57 PhiVc < Vu 12.007 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.78 13.00 -23.59 23.59 29.26 0.87 11.59 PhiVc < Vu 12.0 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.79 13.00 -23.59 23.59 29.00 0.88 11.60 PhiVc < Vu 11.992 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.80 13.00 -23.60 23.60 28.74 0.89 11.61 PhiVc < Vu 11.984 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.81 13.00 -23.60 23.60 28.49 0.90 11.63 PhiVc < Vu 11.976 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.82 13.00 -23.61 23.61 28.23 0.91 11.64 PhiVc < Vu 11.968 54.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.83 13.00 -23.62 23.62 27.97 0.91 11.66 PhiVc < Vu 11.960 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.84 13.00 -23.62 23.62 27.71 0.92 11.67 PhiVc < Vu 11.951 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.85 13.00 -23.63 23.63 27.45 0.93 11.68 PhiVc < Vu 11.942 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.86 13.00 -23.63 23.63 27.20 0.94 11.70 PhiVc < Vu 11.933 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.87 13.00 -23.64 23.64 26.94 0.95 11.72 PhiVc < Vu 11.923 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.89 13.00 -23.64 23.64 26.68 0.96 11.73 PhiVc < Vu 11.913 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.90 13.00 -23.65 23.65 26.42 0.97 11.75 PhiVc < Vu 11.903 54.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.91 13.00 -23.66 23.66 26.16 0.98 11.76 PhiVc < Vu 11.892 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.92 13.00 -23.66 23.66 25.90 0.99 11.78 PhiVc < Vu 11.882 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.93 13.00 -23.67 23.67 25.65 1.00 11.80 PhiVc < Vu 11.870 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.94 13.00 -23.67 23.67 25.39 1.00 11.80 PhiVc < Vu 11.876 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.95 13.00 -23.68 23.68 25.13 1.00 11.80 PhiVc < Vu 11.881 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.96 13.00 -23.68 23.68 24.87 1.00 11.80 PhiVc < Vu 11.887 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.97 13.00 -23.69 23.69 24.61 1.00 11.80 PhiVc < Vu 11.893 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.98 13.00 -23.69 23.69 24.35 1.00 11.80 PhiVc < Vu 11.898 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 4.99 13.00 -23.70 23.70 24.09 1.00 11.80 PhiVc < Vu 11.904 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.01 13.00 -23.71 23.71 23.83 1.00 11.80 PhiVc < Vu 11.910 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.02 13.00 -23.71 23.71 23.57 1.00 11.80 PhiVc < Vu 11.915 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.03 13.00 -23.72 23.72 23.31 1.00 11.80 PhiVc < Vu 11.921 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.04 13.00 -23.72 23.72 23.06 1.00 11.80 PhiVc < Vu 11.927 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.05 13.00 -23.73 23.73 22.80 1.00 11.80 PhiVc < Vu 11.932 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.06 13.00 -23.73 23.73 22.54 1.00 11.80 PhiVc < Vu 11.938 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.07 13.00 -23.74 23.74 22.28 1.00 11.80 PhiVc < Vu 11.944 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.08 13.00 -23.75 23.75 22.02 1.00 11.80 PhiVc < Vu 11.949 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.09 13.00 -23.75 23.75 21.76 1.00 11.80 PhiVc < Vu 11.955 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.10 13.00 -23.76 23.76 21.50 1.00 11.80 PhiVc < Vu 11.961 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.11 13.00 -23.76 23.76 21.24 1.00 11.80 PhiVc < Vu 11.966 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.13 13.00 -23.77 23.77 20.98 1.00 11.80 PhiVc < Vu 11.972 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.14 13.00 -23.77 23.77 20.72 1.00 11.80 PhiVc < Vu 11.978 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.15 13.00 -23.78 23.78 20.46 1.00 11.80 PhiVc < Vu 11.983 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.16 13.00 -23.79 23.79 20.20 1.00 11.80 PhiVc < Vu 11.989 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.17 13.00 -23.79 23.79 19.94 1.00 11.80 PhiVc < Vu 11.995 54.7 6.5 6.0
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Description : Concrete Lintels around perimter floor at skylights

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 5.18 13.00 -23.80 23.80 19.68 1.00 11.80 PhiVc < Vu 12.0 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.19 13.00 -23.80 23.80 19.42 1.00 11.80 PhiVc < Vu 12.006 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.20 13.00 -23.81 23.81 19.16 1.00 11.80 PhiVc < Vu 12.012 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.21 13.00 -23.81 23.81 18.90 1.00 11.80 PhiVc < Vu 12.017 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.22 13.00 -23.82 23.82 18.64 1.00 11.80 PhiVc < Vu 12.023 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.23 13.00 -23.83 23.83 18.38 1.00 11.80 PhiVc < Vu 12.029 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.25 13.00 -23.83 23.83 18.12 1.00 11.80 PhiVc < Vu 12.034 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.26 13.00 -23.84 23.84 17.86 1.00 11.80 PhiVc < Vu 12.040 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.27 13.00 -23.84 23.84 17.60 1.00 11.80 PhiVc < Vu 12.046 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.28 13.00 -23.85 23.85 17.34 1.00 11.80 PhiVc < Vu 12.051 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.29 13.00 -23.85 23.85 17.08 1.00 11.80 PhiVc < Vu 12.057 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.30 13.00 -23.86 23.86 16.82 1.00 11.80 PhiVc < Vu 12.063 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.31 13.00 -23.86 23.86 16.55 1.00 11.80 PhiVc < Vu 12.068 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.32 13.00 -23.87 23.87 16.29 1.00 11.80 PhiVc < Vu 12.074 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.33 13.00 -23.88 23.88 16.03 1.00 11.80 PhiVc < Vu 12.080 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.34 13.00 -23.88 23.88 15.77 1.00 11.80 PhiVc < Vu 12.085 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.36 13.00 -23.89 23.89 15.51 1.00 11.80 PhiVc < Vu 12.091 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.37 13.00 -23.89 23.89 15.25 1.00 11.80 PhiVc < Vu 12.097 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.38 13.00 -23.90 23.90 14.99 1.00 11.80 PhiVc < Vu 12.102 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.39 13.00 -23.90 23.90 14.73 1.00 11.80 PhiVc < Vu 12.108 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.40 13.00 -23.91 23.91 14.47 1.00 11.80 PhiVc < Vu 12.114 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.41 13.00 -23.92 23.92 14.20 1.00 11.80 PhiVc < Vu 12.119 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.42 13.00 -23.92 23.92 13.94 1.00 11.80 PhiVc < Vu 12.125 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.43 13.00 -23.93 23.93 13.68 1.00 11.80 PhiVc < Vu 12.131 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.44 13.00 -23.93 23.93 13.42 1.00 11.80 PhiVc < Vu 12.136 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.45 13.00 -23.94 23.94 13.16 1.00 11.80 PhiVc < Vu 12.142 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.46 13.00 -23.94 23.94 12.90 1.00 11.80 PhiVc < Vu 12.148 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.48 13.00 -23.95 23.95 12.64 1.00 11.80 PhiVc < Vu 12.153 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.49 13.00 -23.96 23.96 12.37 1.00 11.80 PhiVc < Vu 12.159 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.50 13.00 -23.96 23.96 12.11 1.00 11.80 PhiVc < Vu 12.165 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.51 13.00 -23.97 23.97 11.85 1.00 11.80 PhiVc < Vu 12.170 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.52 13.00 -23.97 23.97 11.59 1.00 11.80 PhiVc < Vu 12.176 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.53 13.00 -23.98 23.98 11.33 1.00 11.80 PhiVc < Vu 12.182 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.54 13.00 -23.98 23.98 11.06 1.00 11.80 PhiVc < Vu 12.187 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.55 13.00 -23.99 23.99 10.80 1.00 11.80 PhiVc < Vu 12.193 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.56 13.00 -24.00 24.00 10.54 1.00 11.80 PhiVc < Vu 12.199 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.57 13.00 -24.00 24.00 10.28 1.00 11.80 PhiVc < Vu 12.204 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.58 13.00 -24.01 24.01 10.01 1.00 11.80 PhiVc < Vu 12.210 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.60 13.00 -24.01 24.01 9.75 1.00 11.80 PhiVc < Vu 12.216 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.61 13.00 -24.02 24.02 9.49 1.00 11.80 PhiVc < Vu 12.221 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.62 13.00 -24.02 24.02 9.23 1.00 11.80 PhiVc < Vu 12.227 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.63 13.00 -24.03 24.03 8.96 1.00 11.80 PhiVc < Vu 12.233 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.64 13.00 -24.03 24.03 8.70 1.00 11.80 PhiVc < Vu 12.238 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.65 13.00 -24.04 24.04 8.44 1.00 11.80 PhiVc < Vu 12.244 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.66 13.00 -24.05 24.05 8.18 1.00 11.80 PhiVc < Vu 12.250 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.67 13.00 -24.05 24.05 7.91 1.00 11.80 PhiVc < Vu 12.255 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.68 13.00 -24.06 24.06 7.65 1.00 11.80 PhiVc < Vu 12.261 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.69 13.00 -24.06 24.06 7.39 1.00 11.80 PhiVc < Vu 12.266 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.70 13.00 -24.07 24.07 7.12 1.00 11.80 PhiVc < Vu 12.272 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.72 13.00 -24.07 24.07 6.86 1.00 11.80 PhiVc < Vu 12.278 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.73 13.00 -24.08 24.08 6.60 1.00 11.80 PhiVc < Vu 12.283 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.74 13.00 -24.09 24.09 6.34 1.00 11.80 PhiVc < Vu 12.289 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.75 13.00 -24.09 24.09 6.07 1.00 11.80 PhiVc < Vu 12.295 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.76 13.00 -24.10 24.10 5.81 1.00 11.80 PhiVc < Vu 12.30 54.7 6.5 6.0
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Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 5.77 13.00 -24.10 24.10 5.55 1.00 11.80 PhiVc < Vu 12.306 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.78 13.00 -24.11 24.11 5.28 1.00 11.80 PhiVc < Vu 12.312 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.79 13.00 -24.11 24.11 5.02 1.00 11.80 PhiVc < Vu 12.317 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.80 13.00 -24.12 24.12 4.75 1.00 11.80 PhiVc < Vu 12.323 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.81 13.00 -24.13 24.13 4.49 1.00 11.80 PhiVc < Vu 12.329 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.83 13.00 -24.13 24.13 4.23 1.00 11.80 PhiVc < Vu 12.334 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.84 13.00 -24.14 24.14 3.96 1.00 11.80 PhiVc < Vu 12.340 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.85 13.00 -24.14 24.14 3.70 1.00 11.80 PhiVc < Vu 12.346 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.86 13.00 -24.15 24.15 3.44 1.00 11.80 PhiVc < Vu 12.351 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.87 13.00 -24.15 24.15 3.17 1.00 11.80 PhiVc < Vu 12.357 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.88 13.00 -24.16 24.16 2.91 1.00 11.80 PhiVc < Vu 12.363 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.89 13.00 -24.17 24.17 2.64 1.00 11.80 PhiVc < Vu 12.368 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.90 13.00 -24.17 24.17 2.38 1.00 11.80 PhiVc < Vu 12.374 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.91 13.00 -24.18 24.18 2.12 1.00 11.80 PhiVc < Vu 12.380 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.92 13.00 -24.18 24.18 1.85 1.00 11.80 PhiVc < Vu 12.385 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.93 13.00 -24.19 24.19 1.59 1.00 11.80 PhiVc < Vu 12.391 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.95 13.00 -24.19 24.19 1.32 1.00 11.80 PhiVc < Vu 12.397 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.96 13.00 -24.20 24.20 1.06 1.00 11.80 PhiVc < Vu 12.402 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.97 13.00 -24.20 24.20 0.79 1.00 11.80 PhiVc < Vu 12.408 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.98 13.00 -24.21 24.21 0.53 1.00 11.80 PhiVc < Vu 12.414 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 5.99 13.00 -24.22 24.22 0.26 1.00 11.80 PhiVc < Vu 12.419 54.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.00 13.00 -24.22 24.22 0.00 1.00 11.80 PhiVc < Vu 12.425 54.7 6.5 6.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Length Phi*Mnxin Span
MAXimum BENDING Envelope

Span # 1 1 6.000 47.41 47.79 0.99
+1.40D+1.60H

Span # 1 1 6.000 7.41 47.79 0.16
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 6.000 8.02 47.79 0.17
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 6.000 20.68 47.79 0.43
+1.20D+1.60Lr+0.50L+1.60H

Span # 1 1 6.000 6.87 47.79 0.14
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 6.000 6.35 47.79 0.13
+1.20D+0.50L+1.60S+1.60H

Span # 1 1 6.000 47.41 47.79 0.99
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 6.000 46.89 47.79 0.98
+1.20D+0.50Lr+0.50L+W+1.60H

Span # 1 1 6.000 6.87 47.79 0.14
+1.20D+0.50L+0.50S+W+1.60H

Span # 1 1 6.000 19.54 47.79 0.41
+1.20D+0.50L+0.70S+E+1.60H

Span # 1 1 6.000 24.61 47.79 0.51
+0.90D+W+0.90H

Span # 1 1 6.000 4.77 47.79 0.10
+0.90D+E+0.90H

Span # 1 1 6.000 4.77 47.79 0.10
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.0367 3.393 0.0000 0.000
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Description : Concrete Lintels at greenroof
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CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set : IBC 2015
Material Properties

3.0
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
8.0

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 410.792
pcf

E - Main Rebar ksi

psi

= 1.0O LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

E 0.850

==

=

Shear :

Stirrup Bar Size #

Number of Resisting Legs Per Stirrup

Phi Values Flexure :

\

I

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 10.0 in,  Height = 16.0 in
Span #1 Reinforcing....

2-#6 at 3.0 in from Bottom, from 0.0 to 10.0 ft in this span 2-#6 at 3.0 in from Top, from 0.0 to 10.0 ft in this span
.Service loads entered. Load Factors will be applied for calculations.Applied Loads

Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load :  D = 0.10,  L = 0.060,  S = 0.160 ksf,  Tributary Width = 6.50 ft
Uniform Load :  D = 0.0120,  S = 0.120 ksf,  Tributary Width = 4.0 ft, (Metal Deck)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.957 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 5.009 ft

Mn * Phi : Allowable 47.790 k-ft

Typical SectionSection used for this span
Mu : Applied 45.724 k-ft

Maximum Deflection

0 <360
814

Ratio = 999 <180

Max Downward Transient Deflection 0.050 in 2388Ratio = >=36
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.147 in Ratio = >=18
Max Upward Total Deflection 0.000 in

.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

Overall MAXimum 11.896 11.896
Overall MINimum 1.950 1.950
+D+H 4.296 4.296
+D+L+H 6.246 6.246
+D+Lr+H 4.296 4.296
+D+S+H 11.896 11.896
+D+0.750Lr+0.750L+H 5.758 5.758
+D+0.750L+0.750S+H 11.458 11.458
+D+0.60W+H 4.296 4.296
+D+0.70E+H 4.296 4.296
+D+0.750Lr+0.750L+0.450W+H 5.758 5.758
+D+0.750L+0.750S+0.450W+H 11.458 11.458
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+D+0.750L+0.750S+0.5250E+H 11.458 11.458
+0.60D+0.60W+0.60H 2.577 2.577
+0.60D+0.70E+0.60H 2.577 2.577
D Only 4.296 4.296
Lr Only
L Only 1.950 1.950
S Only 7.600 7.600
W Only
E Only
H Only

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 0.00 13.00 18.29 18.29 0.00 1.00 11.80 PhiVc < Vu 6.493 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.02 13.00 18.22 18.22 0.33 1.00 11.80 PhiVc < Vu 6.426 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.04 13.00 18.16 18.16 0.66 1.00 11.80 PhiVc < Vu 6.360 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.05 13.00 18.09 18.09 0.99 1.00 11.80 PhiVc < Vu 6.293 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.07 13.00 18.02 18.02 1.32 1.00 11.80 PhiVc < Vu 6.227 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.09 13.00 17.96 17.96 1.65 1.00 11.80 PhiVc < Vu 6.160 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.11 13.00 17.89 17.89 1.98 1.00 11.80 PhiVc < Vu 6.093 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.13 13.00 17.82 17.82 2.30 1.00 11.80 PhiVc < Vu 6.027 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.15 13.00 17.76 17.76 2.63 1.00 11.80 PhiVc < Vu 5.960 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.16 13.00 17.69 17.69 2.95 1.00 11.80 PhiVc < Vu 5.893 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.18 13.00 17.62 17.62 3.27 1.00 11.80 PhiVc < Vu 5.827 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.20 13.00 17.56 17.56 3.59 1.00 11.80 PhiVc < Vu 5.760 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.22 13.00 17.49 17.49 3.91 1.00 11.80 PhiVc < Vu 5.694 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.24 13.00 17.42 17.42 4.23 1.00 11.80 PhiVc < Vu 5.627 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.26 13.00 17.36 17.36 4.55 1.00 11.80 PhiVc < Vu 5.560 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.27 13.00 17.29 17.29 4.86 1.00 11.80 PhiVc < Vu 5.494 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.29 13.00 17.22 17.22 5.17 1.00 11.80 PhiVc < Vu 5.427 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.31 13.00 17.16 17.16 5.49 1.00 11.80 PhiVc < Vu 5.360 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.33 13.00 17.09 17.09 5.80 1.00 11.80 PhiVc < Vu 5.294 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.35 13.00 17.02 17.02 6.11 1.00 11.80 PhiVc < Vu 5.227 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.36 13.00 16.96 16.96 6.42 1.00 11.80 PhiVc < Vu 5.161 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.38 13.00 16.89 16.89 6.73 1.00 11.80 PhiVc < Vu 5.094 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.40 13.00 16.82 16.82 7.04 1.00 11.80 PhiVc < Vu 5.027 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.42 13.00 16.76 16.76 7.34 1.00 11.80 PhiVc < Vu 4.961 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.44 13.00 16.69 16.69 7.65 1.00 11.80 PhiVc < Vu 4.894 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.46 13.00 16.62 16.62 7.95 1.00 11.80 PhiVc < Vu 4.827 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.47 13.00 16.56 16.56 8.25 1.00 11.80 PhiVc < Vu 4.761 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.49 13.00 16.49 16.49 8.55 1.00 11.80 PhiVc < Vu 4.694 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.51 13.00 16.42 16.42 8.85 1.00 11.80 PhiVc < Vu 4.627 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.53 13.00 16.36 16.36 9.15 1.00 11.80 PhiVc < Vu 4.561 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.55 13.00 16.29 16.29 9.45 1.00 11.80 PhiVc < Vu 4.494 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.56 13.00 16.22 16.22 9.74 1.00 11.80 PhiVc < Vu 4.428 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.58 13.00 16.16 16.16 10.04 1.00 11.80 PhiVc < Vu 4.361 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.60 13.00 16.09 16.09 10.33 1.00 11.80 PhiVc < Vu 4.294 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.62 13.00 16.02 16.02 10.63 1.00 11.80 PhiVc < Vu 4.228 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.64 13.00 15.96 15.96 10.92 1.00 11.80 PhiVc < Vu 4.161 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.66 13.00 15.89 15.89 11.21 1.00 11.80 PhiVc < Vu 4.094 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.67 13.00 15.82 15.82 11.50 1.00 11.80 PhiVc < Vu 4.028 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.69 13.00 15.76 15.76 11.78 1.00 11.80 PhiVc < Vu 3.961 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.71 13.00 15.69 15.69 12.07 1.00 11.80 PhiVc < Vu 3.895 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.73 13.00 15.62 15.62 12.35 1.00 11.80 PhiVc < Vu 3.828 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.75 13.00 15.56 15.56 12.64 1.00 11.80 PhiVc < Vu 3.761 69.0 6.5 6.0
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Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 0.77 13.00 15.49 15.49 12.92 1.00 11.80 PhiVc < Vu 3.695 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.78 13.00 15.42 15.42 13.20 1.00 11.80 PhiVc < Vu 3.628 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.80 13.00 15.36 15.36 13.48 1.00 11.80 PhiVc < Vu 3.561 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.82 13.00 15.29 15.29 13.76 1.00 11.80 PhiVc < Vu 3.495 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.84 13.00 15.22 15.22 14.04 1.00 11.80 PhiVc < Vu 3.428 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.86 13.00 15.16 15.16 14.32 1.00 11.80 PhiVc < Vu 3.362 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.87 13.00 15.09 15.09 14.59 1.00 11.80 PhiVc < Vu 3.295 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.89 13.00 15.02 15.02 14.87 1.00 11.80 PhiVc < Vu 3.228 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.91 13.00 14.96 14.96 15.14 1.00 11.80 PhiVc < Vu 3.162 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.93 13.00 14.89 14.89 15.41 1.00 11.80 PhiVc < Vu 3.095 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.95 13.00 14.82 14.82 15.68 1.00 11.80 PhiVc < Vu 3.028 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.97 13.00 14.76 14.76 15.95 1.00 11.80 PhiVc < Vu 2.962 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 0.98 13.00 14.69 14.69 16.22 0.98 11.77 PhiVc < Vu 2.926 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.00 13.00 14.63 14.63 16.49 0.96 11.73 PhiVc < Vu 2.893 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.02 13.00 14.56 14.56 16.75 0.94 11.70 PhiVc < Vu 2.859 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.04 13.00 14.49 14.49 17.02 0.92 11.67 PhiVc < Vu 2.823 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.06 13.00 14.43 14.43 17.28 0.90 11.64 PhiVc < Vu 2.787 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.07 13.00 14.36 14.36 17.54 0.89 11.61 PhiVc < Vu 2.749 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.09 13.00 14.29 14.29 17.80 0.87 11.58 PhiVc < Vu 2.710 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.11 13.00 14.23 14.23 18.06 0.85 11.55 PhiVc < Vu 2.671 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.13 13.00 14.16 14.16 18.32 0.84 11.53 PhiVc < Vu 2.631 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.15 13.00 14.09 14.09 18.58 0.82 11.50 PhiVc < Vu 2.590 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.17 13.00 14.03 14.03 18.84 0.81 11.48 PhiVc < Vu 2.548 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.18 13.00 13.96 13.96 19.09 0.79 11.45 PhiVc < Vu 2.505 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.20 13.00 13.89 13.89 19.34 0.78 11.43 PhiVc < Vu 2.462 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.22 13.00 13.83 13.83 19.60 0.76 11.41 PhiVc < Vu 2.418 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.24 13.00 13.76 13.76 19.85 0.75 11.39 PhiVc < Vu 2.373 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.26 13.00 13.69 13.69 20.10 0.74 11.36 PhiVc < Vu 2.328 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.28 13.00 13.63 13.63 20.35 0.73 11.34 PhiVc < Vu 2.282 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.29 13.00 13.56 13.56 20.59 0.71 11.32 PhiVc < Vu 2.236 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.31 13.00 13.49 13.49 20.84 0.70 11.30 PhiVc < Vu 2.189 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.33 13.00 13.43 13.43 21.09 0.69 11.28 PhiVc < Vu 2.141 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.35 13.00 13.36 13.36 21.33 0.68 11.27 PhiVc < Vu 2.093 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.37 13.00 13.29 13.29 21.57 0.67 11.25 PhiVc < Vu 2.045 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.38 13.00 13.23 13.23 21.81 0.66 11.23 PhiVc < Vu 1.996 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.40 13.00 13.16 13.16 22.05 0.65 11.21 PhiVc < Vu 1.946 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.42 13.00 13.09 13.09 22.29 0.64 11.20 PhiVc < Vu 1.896 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.44 13.00 13.03 13.03 22.53 0.63 11.18 PhiVc < Vu 1.846 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.46 13.00 12.96 12.96 22.77 0.62 11.16 PhiVc < Vu 1.795 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.48 13.00 12.89 12.89 23.00 0.61 11.15 PhiVc < Vu 1.744 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.49 13.00 12.83 12.83 23.24 0.60 11.13 PhiVc < Vu 1.693 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.51 13.00 12.76 12.76 23.47 0.59 11.12 PhiVc < Vu 1.641 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.53 13.00 12.69 12.69 23.70 0.58 11.10 PhiVc < Vu 1.589 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.55 13.00 12.63 12.63 23.93 0.57 11.09 PhiVc < Vu 1.537 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.57 13.00 12.56 12.56 24.16 0.56 11.08 PhiVc < Vu 1.484 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.58 13.00 12.49 12.49 24.39 0.55 11.06 PhiVc < Vu 1.431 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.60 13.00 12.43 12.43 24.62 0.55 11.05 PhiVc < Vu 1.377 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.62 13.00 12.36 12.36 24.84 0.54 11.04 PhiVc < Vu 1.324 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.64 13.00 12.29 12.29 25.07 0.53 11.02 PhiVc < Vu 1.270 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.66 13.00 12.23 12.23 25.29 0.52 11.01 PhiVc < Vu 1.216 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.68 13.00 12.16 12.16 25.51 0.52 11.00 PhiVc < Vu 1.161 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.69 13.00 12.09 12.09 25.73 0.51 10.99 PhiVc < Vu 1.107 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.71 13.00 12.03 12.03 25.95 0.50 10.97 PhiVc < Vu 1.052 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.73 13.00 11.96 11.96 26.17 0.50 10.96 PhiVc < Vu 0.9965 68.2 6.5 6.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 1.75 13.00 11.89 11.89 26.39 0.49 10.95 PhiVc < Vu 0.9411 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.77 13.00 11.83 11.83 26.61 0.48 10.94 PhiVc < Vu 0.8855 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.79 13.00 11.76 11.76 26.82 0.48 10.93 PhiVc < Vu 0.8297 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.80 13.00 11.69 11.69 27.03 0.47 10.92 PhiVc < Vu 0.7737 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.82 13.00 11.63 11.63 27.25 0.46 10.91 PhiVc < Vu 0.7174 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.84 13.00 11.56 11.56 27.46 0.46 10.90 PhiVc < Vu 0.6610 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.86 13.00 11.49 11.49 27.67 0.45 10.89 PhiVc < Vu 0.6044 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.88 13.00 11.43 11.43 27.88 0.44 10.88 PhiVc < Vu 0.5476 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.89 13.00 11.36 11.36 28.08 0.44 10.87 PhiVc < Vu 0.4906 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.91 13.00 11.29 11.29 28.29 0.43 10.86 PhiVc < Vu 0.4335 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.93 13.00 11.23 11.23 28.50 0.43 10.85 PhiVc < Vu 0.3762 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.95 13.00 11.16 11.16 28.70 0.42 10.84 PhiVc < Vu 0.3187 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.97 13.00 11.09 11.09 28.90 0.42 10.83 PhiVc < Vu 0.2611 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 1.99 13.00 11.03 11.03 29.10 0.41 10.82 PhiVc < Vu 0.2033 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.00 13.00 10.96 10.96 29.30 0.41 10.82 PhiVc < Vu 0.1453 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.02 13.00 10.89 10.89 29.50 0.40 10.81 PhiVc < Vu 0.08725 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.04 13.00 10.83 10.83 29.70 0.39 10.80 PhiVc < Vu 0.02902 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.06 13.00 10.76 10.76 29.90 0.39 10.79 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.08 13.00 10.69 10.69 30.09 0.38 10.78 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.09 13.00 10.63 10.63 30.29 0.38 10.77 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.11 13.00 10.56 10.56 30.48 0.38 10.77 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.13 13.00 10.49 10.49 30.67 0.37 10.76 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.15 13.00 10.43 10.43 30.86 0.37 10.75 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.17 13.00 10.36 10.36 31.05 0.36 10.74 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.19 13.00 10.29 10.29 31.24 0.36 10.74 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.20 13.00 10.23 10.23 31.43 0.35 10.73 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.22 13.00 10.16 10.16 31.61 0.35 10.72 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.24 13.00 10.09 10.09 31.80 0.34 10.71 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.26 13.00 10.03 10.03 31.98 0.34 10.71 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.28 13.00 9.96 9.96 32.16 0.34 10.70 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.30 13.00 9.89 9.89 32.34 0.33 10.69 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.31 13.00 9.83 9.83 32.52 0.33 10.69 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.33 13.00 9.76 9.76 32.70 0.32 10.68 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.35 13.00 9.69 9.69 32.88 0.32 10.67 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.37 13.00 9.63 9.63 33.05 0.32 10.67 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.39 13.00 9.56 9.56 33.23 0.31 10.66 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.40 13.00 9.49 9.49 33.40 0.31 10.65 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.42 13.00 9.43 9.43 33.57 0.30 10.65 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.44 13.00 9.36 9.36 33.75 0.30 10.64 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.46 13.00 9.29 9.29 33.92 0.30 10.64 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.48 13.00 9.23 9.23 34.08 0.29 10.63 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.50 13.00 9.16 9.16 34.25 0.29 10.62 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.51 13.00 9.09 9.09 34.42 0.29 10.62 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.53 13.00 9.03 9.03 34.58 0.28 10.61 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.55 13.00 8.96 8.96 34.75 0.28 10.61 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.57 13.00 8.89 8.89 34.91 0.28 10.60 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.59 13.00 8.83 8.83 35.07 0.27 10.60 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.60 13.00 8.76 8.76 35.23 0.27 10.59 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.62 13.00 8.70 8.70 35.39 0.27 10.59 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.64 13.00 8.63 8.63 35.55 0.26 10.58 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.66 13.00 8.56 8.56 35.70 0.26 10.58 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.68 13.00 8.50 8.50 35.86 0.26 10.57 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.70 13.00 8.43 8.43 36.01 0.25 10.56 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.71 13.00 8.36 8.36 36.17 0.25 10.56 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 2.73 13.00 8.30 8.30 36.32 0.25 10.55 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.75 13.00 8.23 8.23 36.47 0.24 10.55 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.77 13.00 8.16 8.16 36.62 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.79 13.00 8.10 8.10 36.77 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.81 13.00 8.03 8.03 36.91 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.82 13.00 7.96 7.96 37.06 0.23 10.53 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.84 13.00 7.90 7.90 37.20 0.23 10.53 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.86 13.00 7.83 7.83 37.35 0.23 10.52 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.88 13.00 7.76 7.76 37.49 0.22 10.52 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.90 13.00 7.70 7.70 37.63 0.22 10.51 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.91 13.00 7.63 7.63 37.77 0.22 10.51 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.93 13.00 7.56 7.56 37.91 0.22 10.50 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.95 13.00 7.50 7.50 38.04 0.21 10.50 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.97 13.00 7.43 7.43 38.18 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 2.99 13.00 7.36 7.36 38.31 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.01 13.00 7.30 7.30 38.45 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.02 13.00 7.23 7.23 38.58 0.20 10.48 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.04 13.00 7.16 7.16 38.71 0.20 10.48 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.06 13.00 7.10 7.10 38.84 0.20 10.47 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.08 13.00 7.03 7.03 38.97 0.20 10.47 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.10 13.00 6.96 6.96 39.10 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.11 13.00 6.90 6.90 39.22 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.13 13.00 6.83 6.83 39.35 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.15 13.00 6.76 6.76 39.47 0.19 10.45 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.17 13.00 6.70 6.70 39.60 0.18 10.45 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.19 13.00 6.63 6.63 39.72 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.21 13.00 6.56 6.56 39.84 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.22 13.00 6.50 6.50 39.96 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.24 13.00 6.43 6.43 40.07 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.26 13.00 6.36 6.36 40.19 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.28 13.00 6.30 6.30 40.31 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.30 13.00 6.23 6.23 40.42 0.17 10.42 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.32 13.00 6.16 6.16 40.53 0.16 10.42 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.33 13.00 6.10 6.10 40.64 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.35 13.00 6.03 6.03 40.75 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.37 13.00 5.96 5.96 40.86 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.39 13.00 5.90 5.90 40.97 0.16 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.41 13.00 5.83 5.83 41.08 0.15 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.42 13.00 5.76 5.76 41.18 0.15 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.44 13.00 5.70 5.70 41.29 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.46 13.00 5.63 5.63 41.39 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.48 13.00 5.56 5.56 41.49 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.50 13.00 5.50 5.50 41.59 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.52 13.00 5.43 5.43 41.69 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.53 13.00 5.36 5.36 41.79 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.55 13.00 5.30 5.30 41.89 0.14 10.37 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.57 13.00 5.23 5.23 41.98 0.13 10.37 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 3.59 13.00 5.16 5.16 42.08 0.13 10.37 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.61 13.00 5.10 5.10 42.17 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.62 13.00 5.03 5.03 42.27 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.64 13.00 4.96 4.96 42.36 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.66 13.00 4.90 4.90 42.45 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.68 13.00 4.83 4.83 42.53 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.70 13.00 4.76 4.76 42.62 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 3.72 13.00 4.70 4.70 42.71 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.73 13.00 4.63 4.63 42.79 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.75 13.00 4.56 4.56 42.88 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.77 13.00 4.50 4.50 42.96 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.79 13.00 4.43 4.43 43.04 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.81 13.00 4.36 4.36 43.12 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.83 13.00 4.30 4.30 43.20 0.11 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.84 13.00 4.23 4.23 43.28 0.11 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.86 13.00 4.16 4.16 43.35 0.10 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.88 13.00 4.10 4.10 43.43 0.10 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.90 13.00 4.03 4.03 43.50 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.92 13.00 3.96 3.96 43.58 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.93 13.00 3.90 3.90 43.65 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.95 13.00 3.83 3.83 43.72 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.97 13.00 3.76 3.76 43.79 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 3.99 13.00 3.70 3.70 43.86 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.01 13.00 3.63 3.63 43.92 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.03 13.00 3.56 3.56 43.99 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.04 13.00 3.50 3.50 44.05 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.06 13.00 3.43 3.43 44.11 0.08 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.08 13.00 3.36 3.36 44.18 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.10 13.00 3.30 3.30 44.24 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.12 13.00 3.23 3.23 44.30 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.13 13.00 3.16 3.16 44.36 0.08 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.15 13.00 3.10 3.10 44.41 0.08 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.17 13.00 3.03 3.03 44.47 0.07 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.19 13.00 2.96 2.96 44.52 0.07 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.21 13.00 2.90 2.90 44.58 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.23 13.00 2.83 2.83 44.63 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.24 13.00 2.77 2.77 44.68 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.26 13.00 2.70 2.70 44.73 0.07 10.25 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.28 13.00 2.63 2.63 44.78 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.30 13.00 2.57 2.57 44.82 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.32 13.00 2.50 2.50 44.87 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.34 13.00 2.43 2.43 44.92 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.35 13.00 2.37 2.37 44.96 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.37 13.00 2.30 2.30 45.00 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.39 13.00 2.23 2.23 45.04 0.05 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.41 13.00 2.17 2.17 45.08 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.43 13.00 2.10 2.10 45.12 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.44 13.00 2.03 2.03 45.16 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.46 13.00 1.97 1.97 45.20 0.05 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.48 13.00 1.90 1.90 45.23 0.05 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.50 13.00 1.83 1.83 45.27 0.04 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.52 13.00 1.77 1.77 45.30 0.04 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.54 13.00 1.70 1.70 45.33 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.55 13.00 1.63 1.63 45.36 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.57 13.00 1.57 1.57 45.39 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.59 13.00 1.50 1.50 45.42 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.61 13.00 1.43 1.43 45.44 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.63 13.00 1.37 1.37 45.47 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.64 13.00 1.30 1.30 45.49 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.66 13.00 1.23 1.23 45.52 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.68 13.00 1.17 1.17 45.54 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 4.70 13.00 1.10 1.10 45.56 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.72 13.00 1.03 1.03 45.58 0.02 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.74 13.00 0.97 0.97 45.60 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.75 13.00 0.90 0.90 45.61 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.77 13.00 0.83 0.83 45.63 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.79 13.00 0.77 0.77 45.64 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.81 13.00 0.70 0.70 45.66 0.02 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.83 13.00 0.63 0.63 45.67 0.02 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.85 13.00 0.57 0.57 45.68 0.01 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.86 13.00 0.50 0.50 45.69 0.01 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.88 13.00 0.43 0.43 45.70 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.90 13.00 0.37 0.37 45.71 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.92 13.00 0.30 0.30 45.71 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.94 13.00 0.23 0.23 45.72 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.95 13.00 0.17 0.17 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.97 13.00 0.10 0.10 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 4.99 13.00 0.03 0.03 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.1 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.01 13.00 -0.03 0.03 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.1 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.03 13.00 -0.10 0.10 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.05 13.00 -0.17 0.17 45.72 0.00 10.15 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.06 13.00 -0.23 0.23 45.72 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.08 13.00 -0.30 0.30 45.71 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.10 13.00 -0.37 0.37 45.71 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.12 13.00 -0.43 0.43 45.70 0.01 10.16 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.14 13.00 -0.50 0.50 45.69 0.01 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.15 13.00 -0.57 0.57 45.68 0.01 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.17 13.00 -0.63 0.63 45.67 0.02 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.19 13.00 -0.70 0.70 45.66 0.02 10.17 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.21 13.00 -0.77 0.77 45.64 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.23 13.00 -0.83 0.83 45.63 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.25 13.00 -0.90 0.90 45.61 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.26 13.00 -0.97 0.97 45.60 0.02 10.18 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.28 13.00 -1.03 1.03 45.58 0.02 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.30 13.00 -1.10 1.10 45.56 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.32 13.00 -1.17 1.17 45.54 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.34 13.00 -1.23 1.23 45.52 0.03 10.19 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.36 13.00 -1.30 1.30 45.49 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.37 13.00 -1.37 1.37 45.47 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.39 13.00 -1.43 1.43 45.44 0.03 10.20 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.41 13.00 -1.50 1.50 45.42 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.43 13.00 -1.57 1.57 45.39 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.45 13.00 -1.63 1.63 45.36 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.46 13.00 -1.70 1.70 45.33 0.04 10.21 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.48 13.00 -1.77 1.77 45.30 0.04 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.50 13.00 -1.83 1.83 45.27 0.04 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.52 13.00 -1.90 1.90 45.23 0.05 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.54 13.00 -1.97 1.97 45.20 0.05 10.22 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.56 13.00 -2.03 2.03 45.16 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.57 13.00 -2.10 2.10 45.12 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.59 13.00 -2.17 2.17 45.08 0.05 10.23 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.61 13.00 -2.23 2.23 45.04 0.05 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.63 13.00 -2.30 2.30 45.00 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.65 13.00 -2.37 2.37 44.96 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.66 13.00 -2.43 2.43 44.92 0.06 10.24 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 5.68 13.00 -2.50 2.50 44.87 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.70 13.00 -2.57 2.57 44.82 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.2 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.72 13.00 -2.63 2.63 44.78 0.06 10.25 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.74 13.00 -2.70 2.70 44.73 0.07 10.25 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.76 13.00 -2.77 2.77 44.68 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.77 13.00 -2.83 2.83 44.63 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.79 13.00 -2.90 2.90 44.58 0.07 10.26 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.81 13.00 -2.96 2.96 44.52 0.07 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.83 13.00 -3.03 3.03 44.47 0.07 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.85 13.00 -3.10 3.10 44.41 0.08 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.87 13.00 -3.16 3.16 44.36 0.08 10.27 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.88 13.00 -3.23 3.23 44.30 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.90 13.00 -3.30 3.30 44.24 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.92 13.00 -3.36 3.36 44.18 0.08 10.28 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.94 13.00 -3.43 3.43 44.11 0.08 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.96 13.00 -3.50 3.50 44.05 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.97 13.00 -3.56 3.56 43.99 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 5.99 13.00 -3.63 3.63 43.92 0.09 10.29 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.01 13.00 -3.70 3.70 43.86 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.03 13.00 -3.76 3.76 43.79 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.05 13.00 -3.83 3.83 43.72 0.09 10.30 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.07 13.00 -3.90 3.90 43.65 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.08 13.00 -3.96 3.96 43.58 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.10 13.00 -4.03 4.03 43.50 0.10 10.31 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.12 13.00 -4.10 4.10 43.43 0.10 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.14 13.00 -4.16 4.16 43.35 0.10 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.16 13.00 -4.23 4.23 43.28 0.11 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.17 13.00 -4.30 4.30 43.20 0.11 10.32 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.19 13.00 -4.36 4.36 43.12 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.21 13.00 -4.43 4.43 43.04 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.23 13.00 -4.50 4.50 42.96 0.11 10.33 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.25 13.00 -4.56 4.56 42.88 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.27 13.00 -4.63 4.63 42.79 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.28 13.00 -4.70 4.70 42.71 0.12 10.34 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.30 13.00 -4.76 4.76 42.62 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.32 13.00 -4.83 4.83 42.53 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.3 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.34 13.00 -4.90 4.90 42.45 0.12 10.35 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.36 13.00 -4.96 4.96 42.36 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.38 13.00 -5.03 5.03 42.27 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.39 13.00 -5.10 5.10 42.17 0.13 10.36 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.41 13.00 -5.16 5.16 42.08 0.13 10.37 Vu < PhiVc/2 Not Reqd 9 10.4 0.0 0.0
+1.20D+0.50L+1.60S+1.60H 1 6.43 13.00 -5.23 5.23 41.98 0.13 10.37 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.45 13.00 -5.30 5.30 41.89 0.14 10.37 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.47 13.00 -5.36 5.36 41.79 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.48 13.00 -5.43 5.43 41.69 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.50 13.00 -5.50 5.50 41.59 0.14 10.38 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.52 13.00 -5.56 5.56 41.49 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.54 13.00 -5.63 5.63 41.39 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.56 13.00 -5.70 5.70 41.29 0.15 10.39 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.58 13.00 -5.76 5.76 41.18 0.15 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.59 13.00 -5.83 5.83 41.08 0.15 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.61 13.00 -5.90 5.90 40.97 0.16 10.40 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.63 13.00 -5.96 5.96 40.86 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.65 13.00 -6.03 6.03 40.75 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 6.67 13.00 -6.10 6.10 40.64 0.16 10.41 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.68 13.00 -6.16 6.16 40.53 0.16 10.42 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.70 13.00 -6.23 6.23 40.42 0.17 10.42 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.72 13.00 -6.30 6.30 40.31 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.74 13.00 -6.36 6.36 40.19 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.76 13.00 -6.43 6.43 40.07 0.17 10.43 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.78 13.00 -6.50 6.50 39.96 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.79 13.00 -6.56 6.56 39.84 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.81 13.00 -6.63 6.63 39.72 0.18 10.44 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.83 13.00 -6.70 6.70 39.60 0.18 10.45 PhiVc/2 < Vu <= Min 9.6.3. 67.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.85 13.00 -6.76 6.76 39.47 0.19 10.45 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.87 13.00 -6.83 6.83 39.35 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.89 13.00 -6.90 6.90 39.22 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.90 13.00 -6.96 6.96 39.10 0.19 10.46 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.92 13.00 -7.03 7.03 38.97 0.20 10.47 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.94 13.00 -7.10 7.10 38.84 0.20 10.47 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.96 13.00 -7.16 7.16 38.71 0.20 10.48 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.98 13.00 -7.23 7.23 38.58 0.20 10.48 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 6.99 13.00 -7.30 7.30 38.45 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.01 13.00 -7.36 7.36 38.31 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.03 13.00 -7.43 7.43 38.18 0.21 10.49 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.05 13.00 -7.50 7.50 38.04 0.21 10.50 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.07 13.00 -7.56 7.56 37.91 0.22 10.50 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.09 13.00 -7.63 7.63 37.77 0.22 10.51 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.10 13.00 -7.70 7.70 37.63 0.22 10.51 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.12 13.00 -7.76 7.76 37.49 0.22 10.52 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.14 13.00 -7.83 7.83 37.35 0.23 10.52 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.16 13.00 -7.90 7.90 37.20 0.23 10.53 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.18 13.00 -7.96 7.96 37.06 0.23 10.53 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.19 13.00 -8.03 8.03 36.91 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.21 13.00 -8.10 8.10 36.77 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.23 13.00 -8.16 8.16 36.62 0.24 10.54 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.25 13.00 -8.23 8.23 36.47 0.24 10.55 PhiVc/2 < Vu <= Min 9.6.3. 67.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.27 13.00 -8.30 8.30 36.32 0.25 10.55 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.29 13.00 -8.36 8.36 36.17 0.25 10.56 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.30 13.00 -8.43 8.43 36.01 0.25 10.56 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.32 13.00 -8.50 8.50 35.86 0.26 10.57 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.34 13.00 -8.56 8.56 35.70 0.26 10.58 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.36 13.00 -8.63 8.63 35.55 0.26 10.58 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.38 13.00 -8.70 8.70 35.39 0.27 10.59 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.40 13.00 -8.76 8.76 35.23 0.27 10.59 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.41 13.00 -8.83 8.83 35.07 0.27 10.60 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.43 13.00 -8.89 8.89 34.91 0.28 10.60 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.45 13.00 -8.96 8.96 34.75 0.28 10.61 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.47 13.00 -9.03 9.03 34.58 0.28 10.61 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.49 13.00 -9.09 9.09 34.42 0.29 10.62 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.50 13.00 -9.16 9.16 34.25 0.29 10.62 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.52 13.00 -9.23 9.23 34.08 0.29 10.63 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.54 13.00 -9.29 9.29 33.92 0.30 10.64 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.56 13.00 -9.36 9.36 33.75 0.30 10.64 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.58 13.00 -9.43 9.43 33.57 0.30 10.65 PhiVc/2 < Vu <= Min 9.6.3. 67.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.60 13.00 -9.49 9.49 33.40 0.31 10.65 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.61 13.00 -9.56 9.56 33.23 0.31 10.66 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.63 13.00 -9.63 9.63 33.05 0.32 10.67 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 7.65 13.00 -9.69 9.69 32.88 0.32 10.67 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.67 13.00 -9.76 9.76 32.70 0.32 10.68 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.69 13.00 -9.83 9.83 32.52 0.33 10.69 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.70 13.00 -9.89 9.89 32.34 0.33 10.69 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.72 13.00 -9.96 9.96 32.16 0.34 10.70 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.74 13.00 -10.03 10.03 31.98 0.34 10.71 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.76 13.00 -10.09 10.09 31.80 0.34 10.71 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.78 13.00 -10.16 10.16 31.61 0.35 10.72 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.80 13.00 -10.23 10.23 31.43 0.35 10.73 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.81 13.00 -10.29 10.29 31.24 0.36 10.74 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.83 13.00 -10.36 10.36 31.05 0.36 10.74 PhiVc/2 < Vu <= Min 9.6.3. 67.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.85 13.00 -10.43 10.43 30.86 0.37 10.75 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.87 13.00 -10.49 10.49 30.67 0.37 10.76 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.89 13.00 -10.56 10.56 30.48 0.38 10.77 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.91 13.00 -10.63 10.63 30.29 0.38 10.77 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.92 13.00 -10.69 10.69 30.09 0.38 10.78 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.94 13.00 -10.76 10.76 29.90 0.39 10.79 PhiVc/2 < Vu <= Min 9.6.3. 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.96 13.00 -10.83 10.83 29.70 0.39 10.80 PhiVc < Vu 0.02902 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 7.98 13.00 -10.89 10.89 29.50 0.40 10.81 PhiVc < Vu 0.08725 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.00 13.00 -10.96 10.96 29.30 0.41 10.82 PhiVc < Vu 0.1453 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.01 13.00 -11.03 11.03 29.10 0.41 10.82 PhiVc < Vu 0.2033 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.03 13.00 -11.09 11.09 28.90 0.42 10.83 PhiVc < Vu 0.2611 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.05 13.00 -11.16 11.16 28.70 0.42 10.84 PhiVc < Vu 0.3187 68.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.07 13.00 -11.23 11.23 28.50 0.43 10.85 PhiVc < Vu 0.3762 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.09 13.00 -11.29 11.29 28.29 0.43 10.86 PhiVc < Vu 0.4335 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.11 13.00 -11.36 11.36 28.08 0.44 10.87 PhiVc < Vu 0.4906 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.12 13.00 -11.43 11.43 27.88 0.44 10.88 PhiVc < Vu 0.5476 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.14 13.00 -11.49 11.49 27.67 0.45 10.89 PhiVc < Vu 0.6044 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.16 13.00 -11.56 11.56 27.46 0.46 10.90 PhiVc < Vu 0.6610 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.18 13.00 -11.63 11.63 27.25 0.46 10.91 PhiVc < Vu 0.7174 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.20 13.00 -11.69 11.69 27.03 0.47 10.92 PhiVc < Vu 0.7737 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.21 13.00 -11.76 11.76 26.82 0.48 10.93 PhiVc < Vu 0.8297 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.23 13.00 -11.83 11.83 26.61 0.48 10.94 PhiVc < Vu 0.8855 68.1 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.25 13.00 -11.89 11.89 26.39 0.49 10.95 PhiVc < Vu 0.9411 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.27 13.00 -11.96 11.96 26.17 0.50 10.96 PhiVc < Vu 0.9965 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.29 13.00 -12.03 12.03 25.95 0.50 10.97 PhiVc < Vu 1.052 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.31 13.00 -12.09 12.09 25.73 0.51 10.99 PhiVc < Vu 1.107 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.32 13.00 -12.16 12.16 25.51 0.52 11.00 PhiVc < Vu 1.161 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.34 13.00 -12.23 12.23 25.29 0.52 11.01 PhiVc < Vu 1.216 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.36 13.00 -12.29 12.29 25.07 0.53 11.02 PhiVc < Vu 1.270 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.38 13.00 -12.36 12.36 24.84 0.54 11.04 PhiVc < Vu 1.324 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.40 13.00 -12.43 12.43 24.62 0.55 11.05 PhiVc < Vu 1.377 68.2 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.42 13.00 -12.49 12.49 24.39 0.55 11.06 PhiVc < Vu 1.431 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.43 13.00 -12.56 12.56 24.16 0.56 11.08 PhiVc < Vu 1.484 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.45 13.00 -12.63 12.63 23.93 0.57 11.09 PhiVc < Vu 1.537 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.47 13.00 -12.69 12.69 23.70 0.58 11.10 PhiVc < Vu 1.589 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.49 13.00 -12.76 12.76 23.47 0.59 11.12 PhiVc < Vu 1.641 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.51 13.00 -12.83 12.83 23.24 0.60 11.13 PhiVc < Vu 1.693 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.52 13.00 -12.89 12.89 23.00 0.61 11.15 PhiVc < Vu 1.744 68.3 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.54 13.00 -12.96 12.96 22.77 0.62 11.16 PhiVc < Vu 1.795 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.56 13.00 -13.03 13.03 22.53 0.63 11.18 PhiVc < Vu 1.846 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.58 13.00 -13.09 13.09 22.29 0.64 11.20 PhiVc < Vu 1.896 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.60 13.00 -13.16 13.16 22.05 0.65 11.21 PhiVc < Vu 1.946 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.62 13.00 -13.23 13.23 21.81 0.66 11.23 PhiVc < Vu 1.996 68.4 6.5 6.0
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Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 8.63 13.00 -13.29 13.29 21.57 0.67 11.25 PhiVc < Vu 2.045 68.4 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.65 13.00 -13.36 13.36 21.33 0.68 11.27 PhiVc < Vu 2.093 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.67 13.00 -13.43 13.43 21.09 0.69 11.28 PhiVc < Vu 2.141 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.69 13.00 -13.49 13.49 20.84 0.70 11.30 PhiVc < Vu 2.189 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.71 13.00 -13.56 13.56 20.59 0.71 11.32 PhiVc < Vu 2.236 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.72 13.00 -13.63 13.63 20.35 0.73 11.34 PhiVc < Vu 2.282 68.5 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.74 13.00 -13.69 13.69 20.10 0.74 11.36 PhiVc < Vu 2.328 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.76 13.00 -13.76 13.76 19.85 0.75 11.39 PhiVc < Vu 2.373 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.78 13.00 -13.83 13.83 19.60 0.76 11.41 PhiVc < Vu 2.418 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.80 13.00 -13.89 13.89 19.34 0.78 11.43 PhiVc < Vu 2.462 68.6 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.82 13.00 -13.96 13.96 19.09 0.79 11.45 PhiVc < Vu 2.505 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.83 13.00 -14.03 14.03 18.84 0.81 11.48 PhiVc < Vu 2.548 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.85 13.00 -14.09 14.09 18.58 0.82 11.50 PhiVc < Vu 2.590 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.87 13.00 -14.16 14.16 18.32 0.84 11.53 PhiVc < Vu 2.631 68.7 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.89 13.00 -14.23 14.23 18.06 0.85 11.55 PhiVc < Vu 2.671 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.91 13.00 -14.29 14.29 17.80 0.87 11.58 PhiVc < Vu 2.710 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.93 13.00 -14.36 14.36 17.54 0.89 11.61 PhiVc < Vu 2.749 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.94 13.00 -14.43 14.43 17.28 0.90 11.64 PhiVc < Vu 2.787 68.8 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.96 13.00 -14.49 14.49 17.02 0.92 11.67 PhiVc < Vu 2.823 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 8.98 13.00 -14.56 14.56 16.75 0.94 11.70 PhiVc < Vu 2.859 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.00 13.00 -14.63 14.63 16.49 0.96 11.73 PhiVc < Vu 2.893 68.9 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.02 13.00 -14.69 14.69 16.22 0.98 11.77 PhiVc < Vu 2.926 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.03 13.00 -14.76 14.76 15.95 1.00 11.80 PhiVc < Vu 2.962 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.05 13.00 -14.82 14.82 15.68 1.00 11.80 PhiVc < Vu 3.028 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.07 13.00 -14.89 14.89 15.41 1.00 11.80 PhiVc < Vu 3.095 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.09 13.00 -14.96 14.96 15.14 1.00 11.80 PhiVc < Vu 3.162 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.11 13.00 -15.02 15.02 14.87 1.00 11.80 PhiVc < Vu 3.228 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.13 13.00 -15.09 15.09 14.59 1.00 11.80 PhiVc < Vu 3.295 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.14 13.00 -15.16 15.16 14.32 1.00 11.80 PhiVc < Vu 3.362 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.16 13.00 -15.22 15.22 14.04 1.00 11.80 PhiVc < Vu 3.428 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.18 13.00 -15.29 15.29 13.76 1.00 11.80 PhiVc < Vu 3.495 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.20 13.00 -15.36 15.36 13.48 1.00 11.80 PhiVc < Vu 3.561 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.22 13.00 -15.42 15.42 13.20 1.00 11.80 PhiVc < Vu 3.628 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.23 13.00 -15.49 15.49 12.92 1.00 11.80 PhiVc < Vu 3.695 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.25 13.00 -15.56 15.56 12.64 1.00 11.80 PhiVc < Vu 3.761 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.27 13.00 -15.62 15.62 12.35 1.00 11.80 PhiVc < Vu 3.828 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.29 13.00 -15.69 15.69 12.07 1.00 11.80 PhiVc < Vu 3.895 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.31 13.00 -15.76 15.76 11.78 1.00 11.80 PhiVc < Vu 3.961 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.33 13.00 -15.82 15.82 11.50 1.00 11.80 PhiVc < Vu 4.028 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.34 13.00 -15.89 15.89 11.21 1.00 11.80 PhiVc < Vu 4.094 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.36 13.00 -15.96 15.96 10.92 1.00 11.80 PhiVc < Vu 4.161 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.38 13.00 -16.02 16.02 10.63 1.00 11.80 PhiVc < Vu 4.228 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.40 13.00 -16.09 16.09 10.33 1.00 11.80 PhiVc < Vu 4.294 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.42 13.00 -16.16 16.16 10.04 1.00 11.80 PhiVc < Vu 4.361 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.44 13.00 -16.22 16.22 9.74 1.00 11.80 PhiVc < Vu 4.428 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.45 13.00 -16.29 16.29 9.45 1.00 11.80 PhiVc < Vu 4.494 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.47 13.00 -16.36 16.36 9.15 1.00 11.80 PhiVc < Vu 4.561 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.49 13.00 -16.42 16.42 8.85 1.00 11.80 PhiVc < Vu 4.627 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.51 13.00 -16.49 16.49 8.55 1.00 11.80 PhiVc < Vu 4.694 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.53 13.00 -16.56 16.56 8.25 1.00 11.80 PhiVc < Vu 4.761 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.54 13.00 -16.62 16.62 7.95 1.00 11.80 PhiVc < Vu 4.827 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.56 13.00 -16.69 16.69 7.65 1.00 11.80 PhiVc < Vu 4.894 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.58 13.00 -16.76 16.76 7.34 1.00 11.80 PhiVc < Vu 4.961 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.60 13.00 -16.82 16.82 7.04 1.00 11.80 PhiVc < Vu 5.027 69.0 6.5 6.0
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Concrete Beam ENERCALC, INC. 1983-2017, Build:10.17.8.9, Ver:10.17.8.9
Licensee : Canyons Structural IncLic. # : KW-06009078

File = \\CSI-LAN-SERVER\CSi Projects\P5WNTE~Z\BB2XMC~F\Calcs\beams.ec6

Description : Concrete Lintels at greenroof

Browning Ski Lodge

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+0.50L+1.60S+1.60H 1 9.62 13.00 -16.89 16.89 6.73 1.00 11.80 PhiVc < Vu 5.094 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.64 13.00 -16.96 16.96 6.42 1.00 11.80 PhiVc < Vu 5.161 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.65 13.00 -17.02 17.02 6.11 1.00 11.80 PhiVc < Vu 5.227 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.67 13.00 -17.09 17.09 5.80 1.00 11.80 PhiVc < Vu 5.294 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.69 13.00 -17.16 17.16 5.49 1.00 11.80 PhiVc < Vu 5.360 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.71 13.00 -17.22 17.22 5.17 1.00 11.80 PhiVc < Vu 5.427 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.73 13.00 -17.29 17.29 4.86 1.00 11.80 PhiVc < Vu 5.494 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.74 13.00 -17.36 17.36 4.55 1.00 11.80 PhiVc < Vu 5.560 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.76 13.00 -17.42 17.42 4.23 1.00 11.80 PhiVc < Vu 5.627 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.78 13.00 -17.49 17.49 3.91 1.00 11.80 PhiVc < Vu 5.694 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.80 13.00 -17.56 17.56 3.59 1.00 11.80 PhiVc < Vu 5.760 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.82 13.00 -17.62 17.62 3.27 1.00 11.80 PhiVc < Vu 5.827 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.84 13.00 -17.69 17.69 2.95 1.00 11.80 PhiVc < Vu 5.893 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.85 13.00 -17.76 17.76 2.63 1.00 11.80 PhiVc < Vu 5.960 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.87 13.00 -17.82 17.82 2.30 1.00 11.80 PhiVc < Vu 6.027 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.89 13.00 -17.89 17.89 1.98 1.00 11.80 PhiVc < Vu 6.093 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.91 13.00 -17.96 17.96 1.65 1.00 11.80 PhiVc < Vu 6.160 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.93 13.00 -18.02 18.02 1.32 1.00 11.80 PhiVc < Vu 6.227 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.95 13.00 -18.09 18.09 0.99 1.00 11.80 PhiVc < Vu 6.293 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.96 13.00 -18.16 18.16 0.66 1.00 11.80 PhiVc < Vu 6.360 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 9.98 13.00 -18.22 18.22 0.33 1.00 11.80 PhiVc < Vu 6.426 69.0 6.5 6.0
+1.20D+0.50L+1.60S+1.60H 1 10.00 13.00 -18.29 18.29 0.00 1.00 11.80 PhiVc < Vu 6.493 69.0 6.5 6.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Length Phi*Mnxin Span
MAXimum BENDING Envelope

Span # 1 1 10.000 45.72 47.79 0.96
+1.40D+1.60H

Span # 1 1 10.000 15.03 47.79 0.31
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 10.000 20.69 47.79 0.43
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 10.000 30.19 47.79 0.63
+1.20D+1.60Lr+0.50L+1.60H

Span # 1 1 10.000 15.32 47.79 0.32
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 10.000 12.89 47.79 0.27
+1.20D+0.50L+1.60S+1.60H

Span # 1 1 10.000 45.72 47.79 0.96
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 10.000 43.29 47.79 0.91
+1.20D+0.50Lr+0.50L+W+1.60H

Span # 1 1 10.000 15.32 47.79 0.32
+1.20D+0.50L+0.50S+W+1.60H

Span # 1 1 10.000 24.82 47.79 0.52
+1.20D+0.50L+0.70S+E+1.60H

Span # 1 1 10.000 28.62 47.79 0.60
+0.90D+W+0.90H

Span # 1 1 10.000 9.66 47.79 0.20
+0.90D+E+0.90H

Span # 1 1 10.000 9.66 47.79 0.20
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.1474 5.000 0.0000 0.000

08/2017

60 of 176



Courtney Fleming

Browning Ski Lodge

Column w/fixed beam

SK - 2

Aug 15, 2017 at 8:54 AM
Cantilevered Beam off Column.r3d

N1                              

N3                              

N4                              

N5                              

Y

XZ

Envelope Only Solution
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWRU=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W` çäì ã å=ï LÑáñÉÇ=ÄÉ~ã

eçí=oçääÉÇ=píÉÉä=pÉÅíáçå=pÉíë
i ~ÄÉä pÜ~éÉ qóéÉ aÉëáÖå=i áëí j ~íÉêá~ä aÉëáÖå=o ì äÉë ^ =xáåOz fóó=xáåQz fòò=xáåQz g=xáåQz

N ` l i e ppSñSñU _É~ã t áÇÉ=cä~åÖÉ e o| pqi o ì äÉpÉíO VKTQ QUKP QUKP UNKN
O _É~ã t NMñQR _É~ã t áÇÉ=cä~åÖÉ e o| pqi qóéáÅ~ä NPKP RPKQ OQU NKRN

gçáåí=̀ ççêÇáå~íÉë=~åÇ=qÉã éÉê~íìêÉë
i ~ÄÉä u=xÑíz v =xÑíz w=xÑíz qÉã é=xcz aÉí~ÅÜ=cêçã =aá~éKKK

N k N M M M M
O k P M NM M M
P k Q RKR NM M M
Q k R M OM M M

j Éã ÄÉê=mêáã ~êó=a~í~
i ~ÄÉä f=gçáåí g=gçáåí h=gçáåí oçí~íÉEÇÉÖF pÉÅíáçåLpÜ~éÉ qóéÉ aÉëáÖå=i áëí j ~íÉêá~ä aÉëáÖå=o ì äÉë

N j N k R k N ` l i _É~ã t áÇÉ=cä~åÖÉ e o| pqi o ì äÉpÉíO
O j P k P k Q _É~ã _É~ã t áÇÉ=cä~åÖÉ e o| pqi qóéáÅ~ä

gçáåí=_çìåÇ~êó=̀ çåÇáíáçåë
gçáåí=i ~ÄÉä u=xâLáåz v =xâLáåz w=xâLáåz u=oçíKxâJÑíLê~Çz v =oçíKxâJÑíLê~Çz w=oçíKxâJÑíLê~Çz

N k N o É~Åíáçå o É~Åíáçå o É~Åíáçå
O k R o É~Åíáçå o É~Åíáçå
P k P o É~Åíáçå o É~Åíáçå
Q k Q o É~Åíáçå

iç~Ç=̀ çã Äáå~íáçåë
aÉëÅêáéíáçå pçäKKKmaKKKpoKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK_ i ` c~ÅíKKK

N f_ ` =NSJN v Éë v a i NKQ
O f_` =NSJO=E~Fv Éë v a i NKO i i NKS i i p NKS o i i KR
P f_` =NSJO=EKKKv Éë v a i NKO i i NKS i i p NKS
Q f_` =NSJP=E~Fv Éë v a i NKO o i i NKS i i KR i i p N

_~ëáÅ=iç~Ç=̀ ~ëÉë
_ i ` =aÉëÅêáéíáçå ` ~íÉÖçêó u=dê~î áíó v =dê~î áíó w=d ê~î áíó gçáåí mçáåí aáëíêáÄì íÉÇ ^ êÉ~Ej ÉKKK p ì êÑ~ÅÉEmKKK

N ëÉáëã áÅ=äç~Çë bi
O ëåçï p i N
P êççÑ=~åÇ=Ñäççê=a a i N N
Q äáî É=äç~Ç i i N
R Öê~î áíó a i JN

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=P=W=êççÑ=~åÇ=Ñäççê=aF
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j P v JKPUQ JKPUQ M M

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=N=xyKKKyKKKyKKKyKKKy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ ~åíáäÉî ÉêÉÇ=_É~ã =çÑÑ=̀ çäì ã åKêPÇz=
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWRU=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W` çäì ã å=ï LÑáñÉÇ=ÄÉ~ã

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=Q=W=äáîÉ=äç~ÇF
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j N v JKQU JKQU M M

gçáåí=iç~Çë=~åÇ=båÑçêÅÉÇ=aáëéä~ÅÉã Éåíë=E_i` =O=W=ëåçïF
gçáåí=i ~ÄÉä i Ia Ij aáêÉÅíáçå j ~Öåáíì ÇÉxEâIâJÑíFI=EáåIê~ÇFI=EâGë{OLÑKKK

N k R i v JNV

gçáåí=iç~Çë=~åÇ=båÑçêÅÉÇ=aáëéä~ÅÉã Éåíë=E_i` =P=W=êççÑ=~åÇ=Ñäççê=aF
gçáåí=i ~ÄÉä i Ia Ij aáêÉÅíáçå j ~Öåáíì ÇÉxEâIâJÑíFI=EáåIê~ÇFI=EâGë{OLÑKKK

N k R i v JP

j Éã ÄÉê=mçáåí=iç~Çë=
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå j ~Öåáíì ÇÉxâIâJÑíz i çÅ~íáçåxÑíIB z

k ç=a~í~=íç=mêáåí=KKK

båîÉäçéÉ=gçáåí=oÉ~Åíáçåë
gçáåí u=xâz i ` v =xâz i ` w=xâz i ` j u=xâJÑíz i ` j v =xâJÑíz i ` j w=xâJÑíz i `

N k N ã ~ñ KQRQ N OOKQS O M N M N M N M N
O ã áå KPUV O UKOUP N M N M N M N M N
P k R ã ~ñ JKPUV O M N M N M N M N M N
Q ã áå JKQRQ N M N M N M N M N M N
R k P ã ~ñ M N M N M N M N M N M N
S ã áå M O M N M N M N M N M N
T k Q ã ~ñ M N M N M N M N M N M N
U ã áå M N M N M N M N M N M N
V qçí~äëW ã ~ñ M Q OOKQS O M N
NM ã áå M O UKOUP N M N

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=aÉÑäÉÅíáçåë
j Éã ÄÉê pÉÅ ñ=xáåz i ` ó=xáåz i ` ò=xáåz i ` ñ=oçí~íÉ=xêKKK i ` EåF=i Ló=o ~íáç i ` EåF=i Lò=o ~íáç i `

N j N N ã ~ñ KMNN O M N M N M N k ` N k ` N
O ã áå KMMR N M N M N M N k ` N k ` N
P O ã ~ñ KMMU O M N M N M N k ` N k ` N
Q ã áå KMMP N M N M N M N k ` N k ` N
R P ã ~ñ M N M N M N M N k ` N k ` N
S ã áå M N M N M N M N k ` N k ` N
T j P N ã ~ñ M N JKMMU N M N M N k ` N k ` N
U ã áå M N JKMNO O M N M N k ` N k ` N
V O ã ~ñ M N JKMRS Q M N M N NPPOKSQR O k ` N
NM ã áå M N JKMSP N M N M N NNQOKOST N k ` N
NN P ã ~ñ M N JKNMS Q M N M N SQPKMN O k ` N
NO ã áå M N JKNOO N M N M N RRNKNRN N k ` N

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=O=xyKKKyKKKyKKKyKKKy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ ~åíáäÉî ÉêÉÇ=_É~ã =çÑÑ=̀ çäì ã åKêPÇz=
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWRU=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W` çäì ã å=ï LÑáñÉÇ=ÄÉ~ã

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=cçêÅÉë
j Éã ÄÉê pÉÅ ^ ñá~äxâz i ` ó=pÜÉ~êxâz i ` ò=pÜÉ~êxâz i ` qçêèì ÉxâJÑíz i ` óJó=j çã ÉKKKi ` òJò=j çã ÉåíxâJÑíz i `

N j N N ã ~ñ QKO N KQRQ N M N M N M N M N
O ã áå PKS Q KPUV O M N M N M N M N
P O ã ~ñ NQKPUO O KQRQ N M N M N M N JPKUUT O
Q ã áå TKUNV N KPUV O M N M N M N JQKRPR N
R P ã ~ñ OOKQS O KQRQ N M N M N M N M N
S ã áå UKOUP N KPUV O M N M N M N M N
T j P N ã ~ñ M N PKNRR N M N M N M N UKOUO N
U ã áå M N OKTMQ O M N M N M N TKMVV O
V O ã ~ñ M N NKRTU N M N M N M N OKMT N
NM ã áå M N NKPRO O M N M N M N NKTTR Q
NN P ã ~ñ M N M N M N M N M N M O
NO ã áå M N M O M N M N M N M N

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=píêÉëëÉë
j Éã ÄÉê pÉÅ ^ ñá~äxâëáz i ` ó=pÜÉ~êxKKK i ` ò=pÜÉ~êxKKK i ` óJqçéxâëáz i ` óJ_çíxâëáz i ` òJqçéxâëáz i ` òJ_çíxâëáz i `

N j N N ã ~ñ KQPN N KMUN N M N M N M N M N M N
O ã áå KPT Q KMT O M N M N M N M N M N
P O ã ~ñ NKQTT O KMUN N M N PKPU N JOKUVT O M N M N
Q ã áå KUMP N KMT O M N OKUVT O JPKPU N M N M N
R P ã ~ñ OKPMS O KMUN N M N M N M N M N M N
S ã áå KUR N KMT O M N M N M N M N M N
T j P N ã ~ñ M N KUVP N M N JNKTPR O OKMOQ N M N M N
U ã áå M N KTSR O M N JOKMOQ N NKTPR O M N M N
V O ã ~ñ M N KQQS N M N JKQPQ Q KRMS N M N M N
NM ã áå M N KPUP O M N JKRMS N KQPQ Q M N M N
NN P ã ~ñ M N M N M N M N M O M N M N
NO ã áå M N M O M N M O M N M N M N

båîÉäçéÉ=̂ fp`=OåÇW=ioca=píÉÉä=̀ çÇÉ=̀ ÜÉÅâë
j Éã ÄÉê pÜ~éÉ ` çÇÉ=̀ KKKi çÅxÑíz i ` pÜÉ~ê=KKK i çÅxÑíz aáê i ` éÜáGmåÅ=xâz éÜáGmåí=xâz éÜáGj å=óJKKKéÜáGj å=òJKKK̀ Ä bèå

N j N e ppSñSñU KMVP NM O KMMP M ó N NTTKMRR QPUKP TQKOR TQKOR NKKKKepp=TKKKK
O j P t NMñQR KMQM M N KMPP M ó N RORKUPS RVUKR TQKVMS OMRKUTROKKKKe NJNÄ

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=P=xyKKKyKKKyKKKyKKKy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ ~åíáäÉî ÉêÉÇ=_É~ã =çÑÑ=̀ çäì ã åKêPÇz=
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Canyons

CRF Browning Ski Lodge - Corner Deck Framing

SK - 1

Aug 21, 2017 at 2:08 PM
Corner Deck Frame.r3d

N1                              

N2                              N9                              

N11                             

N12                             

N13                             

N15                             

N16                             

N17                             

N18                             

N19                             

N20                             

N22                             

N14                             

N15A                            

N16A                            

N17A                            

N18A                            

Y

XZ

Envelope Only Solution
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

eçí=oçääÉÇ=píÉÉä=mêçéÉêíáÉë
i ~ÄÉä b=xâëáz d =xâëáz k ì qÜÉêã =EyNbKKKaÉåëáíóxâLÑíKKK v áÉäÇxâëáz oó cì xâëáz o í

N ^ VVO OVMMM NNNRQ KP KSR KQV RM NKN SR NKN
O ^ PS=d êKPS OVMMM NNNRQ KP KSR KQV PS NKR RU NKO
P ^ RTO=d êKRM OVMMM NNNRQ KP KSR KQV RM NKN SR NKN
Q ^RMM=d êK_=o k a OVMMM NNNRQ KP KSR KROT QO NKQ RU NKP
R ^ RMM=d êK_=o ÉÅí OVMMM NNNRQ KP KSR KROT QS NKQ RU NKP
S ^ RP=d êK_ OVMMM NNNRQ KP KSR KQV PR NKS SM NKO
T ^ NMUR OVMMM NNNRQ KP KSR KQV RM NKQ SR NKP

eçí=oçääÉÇ=píÉÉä=pÉÅíáçå=pÉíë
i ~ÄÉä pÜ~éÉ qóéÉ aÉëáÖå=i áëí j ~íÉêá~ä aÉëáÖå=o ì äÉë ^ =xáåOz fóó=xáåQz fòò=xáåQz g=xáåQz

N c _NM t NOñSR _É~ã k çåÉ ^ VVO qóéáÅ~ä NVKN NTQ RPP OKNU
O c_V t NMñQR _É~ã k çåÉ ^ VVO qóéáÅ~ä NPKP RPKQ OQU NKRN
P p` O e ppSñSñU _É~ã k çåÉ ^ VVO qóéáÅ~ä VKTQ QUKP QUKP UNKN
Q p` P eppUñUñNM _É~ã k çåÉ ^ VVO qóéáÅ~ä NSKQ NQS NQS OQQ
R p` Q e ppQñQñQ _É~ã k çåÉ ^ VVO qóéáÅ~ä PKPT TKU TKU NOKU
S c_U ` NOñPM _É~ã k çåÉ ^ VVO qóéáÅ~ä UKUN RKNO NSO KUSN

gçáåí=̀ ççêÇáå~íÉë=~åÇ=qÉã éÉê~íìêÉë
i ~ÄÉä u=xÑíz v =xÑíz w=xÑíz qÉã é=xcz aÉí~ÅÜ=cêçã =aá~éKKK

N k N M M M M
O k O NM M M M
P k V NP M JP M
Q k NN M NM M M
R k NO NM NM M M
S k NP NP NM M M
T k NR M NM R M
U k NS NM NM R M
V k NT NP NM R M
NM k NU NU NM R M
NN k NV NP NM JP M
NO k OM NP NM JT M
NP k OO NU NM JT M
NQ k NQ NU NM M M
NR k NR̂ NM M JNM M
NS k NS^ NM NM JNM M
NT k NT^ NM NM JT M
NU k NÛ M M M M

gçáåí=_çìåÇ~êó=̀ çåÇáíáçåë
gçáåí=i ~ÄÉä u=xâLáåz v =xâLáåz w=xâLáåz u=oçíKxâJÑíLê~Çz v =oçíKxâJÑíLê~Çz w=oçíKxâJÑíLê~Çz

N k N o É~Åíáçå o É~Åíáçå o É~Åíáçå
O k O o É~Åíáçå o É~Åíáçå o É~Åíáçå
P k V o É~Åíáçå o É~Åíáçå o É~Åíáçå
Q k NR̂ o É~Åíáçå o É~Åíáçå o É~Åíáçå
R k NN o É~Åíáçå o É~Åíáçå
S k NS^ o É~Åíáçå o É~Åíáçå

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=N=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

gçáåí=_çìåÇ~êó=̀ çåÇáíáçåë=È çåíáåìÉÇF
gçáåí=i ~ÄÉä u=xâLáåz v =xâLáåz w=xâLáåz u=oçíKxâJÑíLê~Çz v =oçíKxâJÑíLê~Çz w=oçíKxâJÑíLê~Çz

T k OM oÉ~Åíáçå o É~Åíáçå o É~Åíáçå

_~ëáÅ=iç~Ç=̀ ~ëÉë
_ i ` =aÉëÅêáéíáçå ` ~íÉÖçêó u=dê~î áíó v =dê~î áíó w=d ê~î áíó gçáåí mçáåí aáëíêáÄì íÉÇ ^ êÉ~Ej ÉKKK p ì êÑ~ÅÉEmKKK

N i áî É i i O
O a É~Ç a i O
P a i JN
Q _ i ` =O=qê~åëáÉåí=̂ êÉ~KKK k çåÉ NR
R _ i ` =N=qê~åëáÉåí=̂ êÉ~KKK k çåÉ NR

j Éã ÄÉê=̂ êÉ~=iç~Çë=E_i`=N=W=iáîÉF
gçáåí=̂ gçáåí=_ gçáåí=̀ gçáåí=a aáêÉÅíáçå aáëíêáÄì íáçå j ~Öåáíì ÇÉxâëÑz

N k NR k NN k NQ k NU v _J̀ JKMS
O k NP k OM k OO k NQ v _J̀ JKMS

j Éã ÄÉê=̂ êÉ~=iç~Çë=E_i`=O=W=aÉ~ÇF
gçáåí=̂ gçáåí=_ gçáåí=̀ gçáåí=a aáêÉÅíáçå aáëíêáÄì íáçå j ~Öåáíì ÇÉxâëÑz

N k NR k NN k NQ k NU v _J̀ JKMR
O k OM k NP k NQ k OO v _J̀ JKMR

båîÉäçéÉ=gçáåí=oÉ~Åíáçåë
gçáåí u=xâz i ` v =xâz i ` w=xâz i ` j u=xâJÑíz i ` j v =xâJÑíz i ` j w=xâJÑíz i `

N k N ã ~ñ JKMUU N OKVTT O KSRV O M N M N M N
O ã áå JKNSN O OKMPO N KPTT N M N M N M N
P k O ã ~ñ KSRN O NQKRTV O KTQS O M N M N M N
Q ã áå KPVR N VKRUR N KQQV N M N M N M N
R k V ã ~ñ KONO O NQKSMR O KNRU O M N M N M N
S ã áå KNOU N VKMT N KMVT N M N M N M N
T k NR̂ ã ~ñ KMMV O JNKU N JKMMV N M N M N M N
U ã áå KMMR N JPKQON O JKMNS O M N M N M N
V k NN ã ~ñ JKPV N M N JKPUS N M N M N M N
NM ã áå JKSOV O M N JKSTQ O M N M N M N
NN k NS^ ã ~ñ M N M N JKPTO N M N M N M N
NO ã áå M O M N JKSNU O M N M N M N
NP k OM ã ~ñ JKMRN N JKTQV N JKNRS N M N M N M N
NQ ã áå JKMUQ O JNKNVO O JKORS O M N M N M N
NR qçí~äëW ã ~ñ M O OTKRQT O M O
NS ã áå M N NUKNPU N M N

båîÉäçéÉ=gçáåí=aáëéä~ÅÉã Éåíë
gçáåí u=xáåz i ` v =xáåz i ` w=xáåz i ` u=oçí~íKKKi ` v =oçí~íáçå=xKKK i ` w=oçí~íáçå=xKKK i `

N k N ã ~ñ M O M N M N JOKSOVKKK N QKSVOÉJMS O JSKNQOÉJMR N
O ã áå M N M O M O JQKRVRKKK O OKUPTÉJMS N JNKNOÉJMQ O
P k O ã ~ñ M N M N M N JPKNOÉJKKK N PKTSSÉJMS O QKRNRÉJMQ O
Q ã áå M O M O M O JRKNUTKKK O OKOSTÉJMS N OKTPVÉJMQ N

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=O=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

båîÉäçéÉ=gçáåí=aáëéä~ÅÉã Éåíë=È çåíáåìÉÇF
gçáåí u=xáåz i ` v =xáåz i ` w=xáåz i ` u=oçí~íKKKi ` v =oçí~íáçå=xKKK i ` w=oçí~íáçå=xKKK i `

R k V ã ~ñ M N M N M N JOKMSNKKK N JUKVVUÉJMU N QKQRUÉJMQ O
S ã áå M O M O M O JPKPRRKKK O JNKSQPÉJMT O OKSVNÉJMQ N
T k NN ã ~ñ M O M N M O VKQNQÉKKK O QKSVOÉJMS O OKOVQÉJMQ O
U ã áå M N M O M N RKPUSÉKKK N OKUPTÉJMS N NKORUÉJMQ N
V k NO ã ~ñ M O JKMMP N M O NKMSTÉKKK O PKTSSÉJMS O JRKSRUÉJMQ N
NM ã áå M N JKMMQ O M N SKQNTÉKKK N OKOSTÉJMS N JVKPOUÉJMQ O
NN k NP ã ~ñ M O JKMPN N M O NKOVOÉKKK O JRKPVPÉJMT N JVKMVVÉJMQ N
NO ã áå M N JKMR O M N TKVRQÉKKK N JUKUMQÉJMT O JNKQVNÉJMP O
NP k NR ã ~ñ M O JKMQ N M O NKNQÉJMP O NKMRSÉJMS O JNKNPOÉJMQ N
NQ ã áå M N JKMT O M N SKSVRÉKKK N SKQQRÉJMT N JNKORNÉJMQ O
NR k NS ã ~ñ M O JKMSQ N M O NKTPRÉKKK O NKRMSÉJMS O JQKSPSÉJMQ N
NS ã áå M N JKNMR O M N NKMTOÉKKK N UKVVTÉJMT N JTKPVUÉJMQ O
NT k NT ã ~ñ M O JKMUS N M O NKQVVÉKKK O PKMOTÉJMS O JSKTNÉJMQ N
NU ã áå M N JKNPV O M N VKPPQÉKKK N NKUNTÉJMS N JNKMSTÉJMP O
NV k NU ã ~ñ M O JKNPO N M N UKQNNÉKKK O UKQNUÉJMT O JTKVTPÉJMQ N
OM ã áå M N JKONP O M O RKRNRÉKKK N RKMNÉJMT N JNKOTQÉJMP O
ON k NV ã ~ñ M O JKMMR N M O SKUMTÉKKK O JUKVVUÉJMU N JRKRPOÉJMQ N
OO ã áå M N JKMMU O M N QKNUNÉKKK N JNKSQPÉJMT O JVKNSQÉJMQ O
OP k OM ã ~ñ M O M O M O NKNROÉKKK O NKQRPÉJMR O JRKPSTÉJMQ N
OQ ã áå M N M N M N SKVVSÉKKK N UKTUPÉJMS N JVKOUNÉJMQ O
OR k OO ã ~ñ M O JKMR N M N VKSMUÉKKK O PKUUOÉJMS O JVKSTNÉJMQ N
OS ã áå M N JKMUT O M O SKNNRÉKKK N OKPRRÉJMS N JNKSRVÉJMP O
OT k NQ ã ~ñ M O JKMVV N M N UKRPNÉKKK O OKQUTÉJMS O JNKNTOÉJMP N
OU ã áå M N JKNSO O M O RKRROÉKKK N NKQVUÉJMS N JNKVOSÉJMP O
OV k NR̂ ã ~ñ M N M O M O OKMVRÉKKK O JOKOSVÉJMT N NKOPTÉJMQ O
PM ã áå M O M N M N NKOMOÉKKK N JPKTPPÉJMT O SKVPSÉJMR N
PN k NS^ ã ~ñ M O KMMR O M O JOKQNVKKK N JOKOSVÉJMT N JNKPVSÉJMQ N
PO ã áå M N KMMP N M N JQKONTKKK O JPKTPPÉJMT O JOKQVÉJMQ O
PP k NT^ ã ~ñ M O KMON O M O JNKPTSKKK N NKNTNÉJMS O JOKTQÉJMQ N
PQ ã áå M N KMNO N M N JOKPSTKKK O TKNOPÉJMT N JQKUUUÉJMQ O
PR k NÛ ã ~ñ M N M N M N M N M N M N
PS ã áå M N M N M N M N M N M N

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=cçêÅÉë
j Éã ÄÉê pÉÅ ^ ñá~äxâz i ` ó=pÜÉ~êxâz i ` ò=pÜÉ~êxâz i ` qçêèì ÉxâJÑíz i ` óJó=j çã ÉKKKi ` òJò=j çã ÉåíxâJÑíz i `

N j N N ã ~ñ OKVTT O KNSN O KSRV O M N M N M N
O ã áå OKMPO N KMUU N KPTT N M N M N M N
P O ã ~ñ OKUMV O KNSN O KSRV O M N NKSQU O JKOO N
Q ã áå NKUPT N KMUU N KPTT N M N KVQP N JKQMN O
R P ã ~ñ OKSQO O KNSN O KSRV O M N PKOVR O JKQQ N
S ã áå NKSQN N KMUU N KPTT N M N NKUUR N JKUMP O
T Q ã ~ñ OKQTQ O KNSN O KSRV O M N QKVQP O JKSSN N
U ã áå NKQQS N KMUU N KPTT N M N OKUOU N JNKOMQ O
V R ã ~ñ OKPMT O KNSN O KSRV O M N SKRVN O JKUUN N
NM ã áå NKORN N KMUU N KPTT N M N PKTTN N JNKSMS O
NN j O N ã ~ñ JKQT N JKROT N JKMMP N JKMMQ N KMP O JKVOS N
NO ã áå JKTTR O JNKMUO O JKMMS O JKMMQ O KMNU N JNKSTP O
NP O ã ~ñ JKQT N JKSUR N JKMMP N JKMMQ N KMNR O NKOMO O
NQ ã áå JKTTR O JNKONU O JKMMS O JKMMQ O KMMV N KRUV N
NR P ã ~ñ JKQT N JKUQQ N JKMMP N JKMMQ N M O QKQNT O

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=P=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=cçêÅÉë=È çåíáåìÉÇF
j Éã ÄÉê pÉÅ ^ ñá~äxâz i ` ó=pÜÉ~êxâz i ` ò=pÜÉ~êxâz i ` qçêèì ÉxâJÑíz i ` óJó=j çã ÉKKKi ` òJò=j çã ÉåíxâJÑíz i `

NS ã áå JKTTR O JNKPRQ O JKMMS O JKMMQ O M N OKQVV N
NT Q ã ~ñ JKQT N JNKMMO N JKMMP N JKMMQ N JKMMU N TKVTN O
NU ã áå JKTTR O JNKQV O JKMMS O JKMMQ O JKMNQ O QKUMS N
NV R ã ~ñ JKQT N JNKNS N JKMMP N JKMMQ N JKMNT N NNKUSR O
OM ã áå JKTTR O JNKSOR O JKMMS O JKMMQ O JKMOU O TKRMV N
ON j P N ã ~ñ JKMUT N NKUQ O KMSV O JKRSO N JKMPS N NUKSMV O
OO ã áå JKNQR O NKORO N KMQO N JKUOR O JKMSN O NNKRVN N
OP O ã ~ñ JKMUT N NKTUN O KMSV O JKRSO N JKMMR N NTKORN O
OQ ã áå JKNQR O NKNUQ N KMQO N JKUOR O JKMMV O NMKSTU N
OR P ã ~ñ JKMUT N NKTOP O KMSV O JKRSO N KMQP O NRKVPT O
OS ã áå JKNQR O NKNNS N KMQO N JKUOR O KMOS N VKUNR N
OT Q ã ~ñ JKMUT N NKSSQ O KMSV O JKRSO N KMVR O NQKSST O
OU ã áå JKNQR O NKMQU N KMQO N JKUOR O KMRT N VKMMQ N
OV R ã ~ñ JKMUT N NKSMS O KMSV O JKRSO N KNQT O NPKQQ O
PM ã áå JKNQR O KVTV N KMQO N JKUOR O KMUV N UKOQQ N
PN j S N ã ~ñ JKMMV N JKOUV N JKMMR N JKMQT N KMQO O KMST O
PO ã áå JKMNQ O JKTUO O JKMMV O JKMT O KMOR N KMQR N
PP O ã ~ñ JKMMV N JKRNT N JKMMR N JKMQT N KMO O OKOST O
PQ ã áå JKMNQ O JKVTT O JKMMV O JKMT O KMNO N NKMRP N
PR P ã ~ñ JKMMV N JKTQQ N JKMMR N JKMQT N M N QKVRQ O
PS ã áå JKMNQ O JNKNTO O JKMMV O JKMT O JKMMN O OKSP N
PT Q ã ~ñ JKMMV N JKVTO N JKMMR N JKMQT N JKMNQ N UKNOV O
PU ã áå JKMNQ O JNKPST O JKMMV O JKMT O JKMOP O QKTTR N
PV R ã ~ñ JKMMV N JNKNVV N JKMMR N JKMQT N JKMOT N NNKTVN O
QM ã áå JKMNQ O JNKRSO O JKMMV O JKMT O JKMQR O TKQUV N
QN j T N ã ~ñ M N NKRUN O KMPR O KUSQ O JKMQ N NNKSPP O
QO ã áå M O NKMT N KMON N KRMU N JKMSS O TKQMS N
QP O ã ~ñ M N NKROP O KMPR O KUSQ O JKMOQ N NMKQSV O
QQ ã áå M O NKMMO N KMON N KRMU N JKMQ O SKSOV N
QR P ã ~ñ M N NKQSQ O KMPR O KUSQ O JKMMV N VKPQV O
QS ã áå M O KVPP N KMON N KRMU N JKMNQ O RKVMP N
QT Q ã ~ñ M N NKQMS O KMPR O KUSQ O KMNO O UKOTP O
QU ã áå M O KUSR N KMON N KRMU N KMMT N RKOOV N
QV R ã ~ñ M N NKPQT O KMPR O KUSQ O KMPU O TKOQ O
RM ã áå M O KTVT N KMON N KRMU N KMOP N QKSMR N
RN j U N ã ~ñ JKMMO N NKQSU O JKMMP N KRPT O KMOQ O SKUVR O
RO ã áå JKMMQ O NKMQU N JKMMR O KPNO N KMNR N QKQN N
RP O ã ~ñ JKMMO N NKPT O JKMMP N KRPT O KMNU O RKNON O
RQ ã áå JKMMQ O KVPR N JKMMR O KPNO N KMNN N PKNTN N
RR P ã ~ñ JKMMO N NKOTP O JKMMP N KRPT O KMNO O PKQT O
RS ã áå JKMMQ O KUON N JKMMR O KPNO N KMMT N OKMTQ N
RT Q ã ~ñ JKMMO N NKNTR O JKMMP N KRPT O KMMS O NKVQ O
RU ã áå JKMMQ O KTMT N JKMMR O KPNO N KMMQ N NKNNV N
RV R ã ~ñ JKMMO N NKMTU O JKMMP N KRPT O M O KRPO O
SM ã áå JKMMQ O KRVP N JKMMR O KPNO N M N KPMS N
SN j Û N ã ~ñ JKMMR N KTUO O KMNQ O KMST O JKMOR N KMT O
SO ã áå JKMMV O KOUV N KMMV N KMQR N JKMQO O KMQT N
SP O ã ~ñ JKMMR N JKOOT N KMNQ O KMST O JKMNR N KMMU N
SQ ã áå JKMMV O JKOS O KMMV N KMQR N JKMOQ O JKORT O
SR P ã ~ñ JKMMR N JKTQQ N KMNQ O KMST O JKMMQ N KTON O
SS ã áå JKMMV O JNKPMP O KMMV N KMQR N JKMMS O KSNR N
ST Q ã ~ñ JKMMR N JNKOSN N KMNQ O KMST O KMNO O PKMMO O

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=Q=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=cçêÅÉë=È çåíáåìÉÇF
j Éã ÄÉê pÉÅ ^ ñá~äxâz i ` ó=pÜÉ~êxâz i ` ò=pÜÉ~êxâz i ` qçêèì ÉxâJÑíz i ` óJó=j çã ÉKKKi ` òJò=j çã ÉåíxâJÑíz i `

SU ã áå JKMMV O JOKPQS O KMMV N KMQR N KMMT N NKUSU N
SV R ã ~ñ JKMMR N JNKTTT N KMNQ O KMST O KMP O SKRUS O
TM ã áå JKMMV O JPKPUV O KMMV N KMQR N KMNU N PKTST N
TN j V N ã ~ñ KMQQ O JOKOSV N JKMMU N JKMUP N KMOO O JKRRR N
TO ã áå KMOS N JPKNQQ O JKMNQ O JKNRU O KMNP N JKVPQ O
TP O ã ~ñ KMQQ O JOKVRO N JKMMU N JKMUP N KMMR O PKUQV O
TQ ã áå KMOS N JQKRMV O JKMNQ O JKNRU O KMMP N OKTMU N
TR P ã ~ñ KMQQ O JPKSPQ N JKMMU N JKMUP N JKMMU N NMKPPU O
TS ã áå KMOS N JRKUTQ O JKMNQ O JKNRU O JKMNP O SKUOQ N
TT Q ã ~ñ KMQQ O JQKPNT N JKMMU N JKMUP N JKMNU N NUKRPQ O
TU ã áå KMOS N JTKOPV O JKMNQ O JKNRU O JKMP O NNKTVQ N
TV R ã ~ñ KMQQ O JQKVVV N JKMMU N JKMUP N JKMOU N OUKQPR O
UM ã áå KMOS N JUKSMQ O JKMNQ O JKNRU O JKMQT O NTKSNS N
UN j NM N ã ~ñ JKMOQ N JKNO O KMMP O JKNVR N KMNQ O KPOT O
UO ã áå JKMQ O JKORN N KMMO N JKPQR O KMMU N KNVS N
UP O ã ~ñ JKMOQ N JKTNR N KMMP O JKNVR N KMNU O NKMOR O
UQ ã áå JKMQ O JKVVU O KMMO N JKPQR O KMNN N KU N
UR P ã ~ñ JKMOQ N JNKNTV N KMMP O JKNVR N KMOO O OKUON O
US ã áå JKMQ O JNKUTR O KMMO N JKPQR O KMNP N NKVUQ N
UT Q ã ~ñ JKMOQ N JNKSQP N KMMP O JKNVR N KMOS O RKTNP O
UU ã áå JKMQ O JOKTRP O KMMO N JKPQR O KMNS N PKTQT N
UV R ã ~ñ JKMOQ N JOKNMS N KMMP O JKNVR N KMP O VKTMO O
VM ã áå JKMQ O JPKSP O KMMO N JKPQR O KMNU N SKMVN N
VN j NN N ã ~ñ JKMSN N JPKPTT N JKMV N OKNMO O KONS O UKRNV O
VO ã áå JKNMN O JRKRNV O JKNQV O NKPMS N KNP N RKPPO N
VP O ã ~ñ JKMSN N JPKRU N JKMV N OKNMO O KNMR O NOKTVO O
VQ ã áå JKNMN O JRKUTT O JKNQV O NKPMS N KMSP N TKVQN N
VR P ã ~ñ JKMSN N JPKTTV N JKMV N OKNMO O JKMMQ N NTKPPO O
VS ã áå JKNMN O JSKOOU O JKNQV O NKPMS N JKMMT O NMKTMN N
VT Q ã ~ñ JKMSN N JPKVTS N JKMV N OKNMO O JKMTN N OOKNPP O
VU ã áå JKNMN O JSKRTQ O JKNQV O NKPMS N JKNNU O NPKSMV N
VV R ã ~ñ JKMSN N JQKNO N JKMV N OKNMO O JKNPV N OTKNTQ O
NMM ã áå JKNMN O JSKUMN O JKNQV O NKPMS N JKOP O NSKSRT N
NMN j NO N ã ~ñ JKNRU N TKQMS O KMSP O KMOS N JKNPV N ORKRVP O
NMO ã áå JKORV O QKQUS N KMPU N JKMNU O JKOP O NRKSUR N
NMP O ã ~ñ JKNRU N SKUUU O KMSP O KMOS N JKN N NUKQQU O
NMQ ã áå JKORV O QKNVT N KMPU N JKMNU O JKNSS O NNKPQR N
NMR P ã ~ñ JKNRU N SKPUV O KMSP O KMOS N JKMSO N NNKUNN O
NMS ã áå JKORV O PKVNT N KMPU N JKMNU O JKNMP O TKOUU N
NMT Q ã ~ñ JKNRU N RKUVV O KMSP O KMOS N JKMOQ N RKSST O
NMU ã áå JKORV O PKSQN N KMPU N JKMNU O JKMQ O PKRMV N
NMV R ã ~ñ JKNRU N RKQNO O KMSP O KMOS N KMOQ O KMNO O
NNM ã áå JKORV O PKPST N KMPU N JKMNU O KMNQ N KMMR N
NNN j NP N ã ~ñ NQKSMR O JKNOU N KNRU O M N M N M N
NNO ã áå VKMT N JKONO O KMVT N M N M N M N
NNP O ã ~ñ NQKRMS O JKNOU N KNRU O M N KPVR O KRP O
NNQ ã áå UKVRQ N JKONO O KMVT N M N KOQP N KPO N
NNR P ã ~ñ NQKQMS O JKNOU N KNRU O M N KTVN O NKMS O
NNS ã áå UKUPU N JKONO O KMVT N M N KQUS N KSQ N
NNT Q ã ~ñ NQKPMT O JKNOU N KNRU O M N NKNUS O NKRV O
NNU ã áå UKTOO N JKONO O KMVT N M N KTOV N KVS N
NNV R ã ~ñ NQKOMT O JKNOU N KNRU O M N NKRUO O OKNO O
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NOM ã áå UKSMS N JKONO O KMVT N M N KVTN N NKOU N
NON j NQ N ã ~ñ NPKVMV O KSRN O KTQS O M N JQKQUT N SKRNO O
NOO ã áå UKUMQ N KPVR N KQQV N M N JTKQRV O PKVR N
NOP O ã ~ñ NQKMTS O KSRN O KTQS O M N JPKPSR N QKUUQ O
NOQ ã áå UKVVV N KPVR N KQQV N M N JRKRVR O OKVSP N
NOR P ã ~ñ NQKOQQ O KSRN O KTQS O M N JOKOQP N PKORS O
NOS ã áå VKNVQ N KPVR N KQQV N M N JPKTP O NKVTR N
NOT Q ã ~ñ NQKQNN O KSRN O KTQS O M N JNKNOO N NKSOU O
NOU ã áå VKPV N KPVR N KQQV N M N JNKUSR O KVUU N
NOV R ã ~ñ NQKRTV O KSRN O KTQS O M N M N M N
NPM ã áå VKRUR N KPVR N KQQV N M N M N M N
NPN j NU N ã ~ñ JKMMO N NKSNP O JKMMO N JKMO N KMN O TKSVT O
NPO ã áå JKMMP O NKMNP N JKMMP O JKMPN O KMMS N QKSMQ N
NPP O ã ~ñ JKMMO N NKRSU O JKMMO N JKMO N KMMS O RKTMV O
NPQ ã áå JKMMP O KVS N JKMMP O JKMPN O KMMQ N PKPTN N
NPR P ã ~ñ JKMMO N NKROP O JKMMO N JKMO N KMMO O PKTTU O
NPS ã áå JKMMP O KVMU N JKMMP O JKMPN O KMMN N OKOMP N
NPT Q ã ~ñ JKMMO N NKQTU O JKMMO N JKMO N JKMMN N NKVMO O
NPU ã áå JKMMP O KURS N JKMMP O JKMPN O JKMMO O NKN N
NPV R ã ~ñ JKMMO N NKQPP O JKMMO N JKMO N JKMMQ N KMUP O
NQM ã áå JKMMP O KUMP N JKMMP O JKMPN O JKMMS O KMSQ N
NQN j NR N ã ~ñ KMMR O NKMTU O JKMMO N JKPMS N M O KRPT O
NQO ã áå KMMP N KRVP N JKMMQ O JKRPO O M N KPNO N
NQP O ã ~ñ KMMR O KQVP O JKMMO N JKPMS N JKMMP N JKOOO N
NQQ ã áå KMMP N KOSN N JKMMQ O JKRPO O JKMMQ O JKQQQ O
NQR P ã ~ñ KMMR O JKMTO N JKMMO N JKPMS N JKMMS N JKPQN N
NQS ã áå KMMP N JKMVO O JKMMQ O JKRPO O JKMMV O JKSVQ O
NQT Q ã ~ñ KMMR O JKQMQ N JKMMO N JKPMS N JKMMV N JKMQP N
NQU ã áå KMMP N JKSTT O JKMMQ O JKRPO O JKMNQ O JKONP O
NQV R ã ~ñ KMMR O JKTPT N JKMMO N JKPMS N JKMNN N KVVV O
NRM ã áå KMMP N JNKOSO O JKMMQ O JKRPO O JKMNV O KSSV N
NRN j NS N ã ~ñ JKMMO N NKUQP O KMMP O KMUP O JKMNN N NKPRU O
NRO ã áå JKMMP O NKMRV N KMMO N KMSQ N JKMNU O KUSS N
NRP O ã ~ñ JKMMO N NKNNO O KMMP O KMUP O JKMMT N JKSNS N
NRQ ã áå JKMMP O KSPP N KMMO N KMSQ N JKMNO O JNKOPO O
NRR P ã ~ñ JKMMO N KNUN O KMMP O KMUP O JKMMP N JNKOUS N
NRS ã áå JKMMP O KNNT N KMMO N KMSQ N JKMMS O JOKPVQ O
NRT Q ã ~ñ JKMMO N JKPVO N KMMP O KMUP O M O JNKMOV N
NRU ã áå JKMMP O JKTPS O KMMO N KMSQ N M N JNKUTP O
NRV R ã ~ñ JKMMO N JKUMP N KMMP O KMUP O KMMS O KMPN O
NSM ã áå JKMMP O JNKQPP O KMMO N KMSQ N KMMQ N KMO N
NSN j NT N ã ~ñ KMMT O PKQVS O KMMU O KPRV O JKMOQ N NRKUUU O
NSO ã áå KMMQ N OKOR N KMMR N KNVS N JKMPV O VKTQR N
NSP O ã ~ñ KMMT O PKPVU O KMMU O KPRV O JKMNT N NNKRTV O
NSQ ã áå KMMQ N OKNPT N KMMR N KNVS N JKMOV O TKMMP N
NSR P ã ~ñ KMMT O PKPMN O KMMU O KPRV O JKMNN N TKPVO O
NSS ã áå KMMQ N OKMOP N KMMR N KNVS N JKMNV O QKQMP N
NST Q ã ~ñ KMMT O PKOMP O KMMU O KPRV O JKMMR N PKPOU O
NSU ã áå KMMQ N NKVMV N KMMR N KNVS N JKMMV O NKVQS N
NSV R ã ~ñ KMMT O PKNMS O KMMU O KPRV O KMMN O JKPT N
NTM ã áå KMMQ N NKTVR N KMMR N KNVS N M N JKSNR O
NTN j NÛ N ã ~ñ JNKVSN N KMMV O JKMMV N M N KNRV O KMVQ O
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NTO ã áå JPKRRV O KMMR N JKMNS O M N KMVN N KMRP N
NTP O ã ~ñ JNKVON N KMMV O JKMMV N M N KNNV O KMT O
NTQ ã áå JPKROR O KMMR N JKMNS O M N KMSU N KMPV N
NTR P ã ~ñ JNKUUN N KMMV O JKMMV N M N KMTV O KMQT O
NTS ã áå JPKQV O KMMR N JKMNS O M N KMQS N KMOS N
NTT Q ã ~ñ JNKUQ N KMMV O JKMMV N M N KMQ O KMOP O
NTU ã áå JPKQRS O KMMR N JKMNS O M N KMOP N KMNP N
NTV R ã ~ñ JNKU N KMMV O JKMMV N M N M N M N
NUM ã áå JPKQON O KMMR N JKMNS O M N M N M N
NUN j NV N ã ~ñ JKPUN N JNKVSN N JKMMS N KMVQ O M N JKMVN N
NUO ã áå JKSPQ O JPKRRV O JKMN O KMRP N M N JKNRV O
NUP O ã ~ñ JKPUN N JOKNUU N JKMMS N KMVQ O JKMNR N UKVUO O
NUQ ã áå JKSPQ O JPKTRQ O JKMN O KMRP N JKMOQ O RKMVR N
NUR P ã ~ñ JKPTT N JKVPT N KMMT O KMTQ O JKMNP N NPKRT O
NUS ã áå JKSOT O JNKQR O KMMQ N KMQV N JKMON O TKUST N
NUT Q ã ~ñ JKPTT N JNKNSQ N KMMT O KMTQ O JKMMO N NTKQQ O
NUU ã áå JKSOT O JNKSQR O KMMQ N KMQV N JKMMP O NMKQVP N
NUV R ã ~ñ JKPTT N JNKPVO N KMMT O KMTQ O KMNR O ONKTVS O
NVM ã áå JKSOT O JNKUQ O KMMQ N KMQV N KMMV N NPKSUU N
NVN j OM N ã ~ñ KMNT O JNKSMR N KMMT O JKMOR N JKMMU N JQKSP N
NVO ã áå KMN N JOKSMT O KMMQ N JKMQO O JKMNQ O JTKSTU O
NVP O ã ~ñ KMNT O JNKRTQ N KMMT O JKMOR N JKMMR N JPKQPU N
NVQ ã áå KMN N JOKRU O KMMQ N JKMQO O JKMMV O JRKTPP O
NVR P ã ~ñ KMNT O JNKRQO N KMMT O JKMOR N JKMMO N JOKOSV N
NVS ã áå KMN N JOKRRP O KMMQ N JKMQO O JKMMQ O JPKUMU O
NVT Q ã ~ñ KMNT O JNKRNN N KMMT O JKMOR N KMMN O JNKNOR N
NVU ã áå KMN N JOKROS O KMMQ N JKMQO O M N JNKVMQ O
NVV R ã ~ñ KMNT O JNKQTV N KMMT O JKMOR N KMMT O JKMMQ N
OMM ã áå KMN N JOKQVV O KMMQ N JKMQO O KMMQ N JKMNV O
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N j N N ã ~ñ M N M N M N QKSVOÉJMS O k ` N k ` N
O ã áå M N M N M N OKUPTÉJMS N k ` N k ` N
P O ã ~ñ M N JKMMO N JKMMU N QKSVOÉJMS O k ` N k ` N
Q ã áå M O JKMMP O JKMNP O OKUPTÉJMS N k ` N VNPSKSVO O
R P ã ~ñ M N JKMMP N JKMNO N QKSVOÉJMS O k ` N VVUNKRTQ N
S ã áå M O JKMMR O JKMON O OKUPTÉJMS N k ` N RTNMKQPO O
T Q ã ~ñ M N JKMMO N JKMNN N QKSVOÉJMS O k ` N k ` N
U ã áå M O JKMMQ O JKMNU O OKUPTÉJMS N k ` N SROSKOMU O
V R ã ~ñ M N M N M N QKSVOÉJMS O k ` N k ` N
NM ã áå M O M N M N OKUPTÉJMS N k ` N k ` N
NN j O N ã ~ñ M N M N M N VKQNQÉJMQ O k ` N k ` N
NO ã áå M N M O M N RKPUSÉJMQ N k ` N k ` N
NP O ã ~ñ M O KMMU O M N VKTOUÉJMQ O k ` N k ` N
NQ ã áå M N KMMQ N M O RKSQQÉJMQ N k ` N k ` N
NR P ã ~ñ M O KMNQ O M O NKMMQÉJMP O k ` N k ` N
NS ã áå M N KMMU N M N RKVMOÉJMQ N TMRRKTNR O k ` N
NT Q ã ~ñ M O KMNO O M O NKMPSÉJMP O k ` N k ` N
NU ã áå M N KMMT N M N SKNSÉJMQ N TQVQKQVR O k ` N
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NV R ã ~ñ M O JKMMP N M O NKMSTÉJMP O k ` N k ` N
OM ã áå M N JKMMQ O M N SKQNTÉJMQ N k ` N k ` N
ON j P N ã ~ñ M O JKMMP N M O NKMSTÉJMP O k ` N k ` N
OO ã áå M N JKMMQ O M N SKQNTÉJMQ N k ` N k ` N
OP O ã ~ñ M O JKMMV N M O NKNOPÉJMP O SORSKNTT N k ` N
OQ ã áå M N JKMNQ O M N SKUMOÉJMQ N PUNNKMUS O k ` N
OR P ã ~ñ M O JKMNR N M O NKNUÉJMP O OVNRKPUQ N k ` N
OS ã áå M N JKMOR O M N TKNUSÉJMQ N NTTTKVMP O k ` N
OT Q ã ~ñ M O JKMOP N M O NKOPSÉJMP O NUOSKNMN N k ` N
OU ã áå M N JKMPT O M N TKRTÉJMQ N NNNQKQNO O k ` N
OV R ã ~ñ M O JKMPN N M O NKOVOÉJMP O NOVRKRO N k ` N
PM ã áå M N JKMR O M N TKVRQÉJMQ N TVMKVUU O k ` N
PN j S N ã ~ñ M O JKMQ N M O NKNQÉJMP O k ` N k ` N
PO ã áå M N JKMT O M N SKSVRÉJMQ N k ` N k ` N
PP O ã ~ñ M O JKMQP N M O NKOUVÉJMP O k ` N k ` N
PQ ã áå M N JKMTP O M N TKTMOÉJMQ N k ` N k ` N
PR P ã ~ñ M O JKMQT N M O NKQPUÉJMP O k ` N k ` N
PS ã áå M N JKMTU O M N UKTMUÉJMQ N k ` N k ` N
PT Q ã ~ñ M O JKMRQ N M O NKRUSÉJMP O UVPTKSON N k ` N
PU ã áå M N JKMUU O M N VKTNRÉJMQ N SRQMKS O k ` N
PV R ã ~ñ M O JKMSQ N M O NKTPRÉJMP O RMMNKQRV N k ` N
QM ã áå M N JKNMR O M N NKMTOÉJMP N PQNNKORV O k ` N
QN j T N ã ~ñ M O JKMSQ N M O NKTPRÉJMP O k ` N k ` N
QO ã áå M N JKNMR O M N NKMTOÉJMP N k ` N k ` N
QP O ã ~ñ M O JKMSV N M O NKSTSÉJMP O TTSQKVTS N k ` N
QQ ã áå M N JKNNO O M N NKMPUÉJMP N QUTOKVU O k ` N
QR P ã ~ñ M O JKMTQ N M O NKSNTÉJMP O PSTRKTVR N k ` N
QS ã áå M N JKNO O M N NKMMPÉJMP N OPMTKVMO O k ` N
QT Q ã ~ñ M O JKMU N M O NKRRUÉJMP O OPPRKOTP N k ` N
QU ã áå M N JKNOV O M N VKSUNÉJMQ N NQSSKTNQ O k ` N
QV R ã ~ñ M O JKMUS N M O NKQVVÉJMP O NSTUKPVT N k ` N
RM ã áå M N JKNPV O M N VKPPQÉJMQ N NMRQKQQO O k ` N
RN j U N ã ~ñ M O JKMUS N M O NKQVVÉJMP O k ` N k ` N
RO ã áå M N JKNPV O M N VKPPQÉJMQ N k ` N k ` N
RP O ã ~ñ M O JKMVT N M O NKPPRÉJMP O RRTNKSRO N k ` N
RQ ã áå M N JKNRS O M N UKPTVÉJMQ N PRMRKSP O k ` N
RR P ã ~ñ M O JKNMU N M N NKNTÉJMP O OSVUKTQR N k ` N
RS ã áå M N JKNTQ O M O TKQORÉJMQ N NSVTKOSN O k ` N
RT Q ã ~ñ M O JKNO N M N NKMMSÉJMP O NTRSKUSU N k ` N
RU ã áå M N JKNVP O M O SKQTÉJMQ N NNMQKMOQ O k ` N
RV R ã ~ñ M O JKNPO N M N UKQNNÉJMQ O NOVRKQMO N k ` N
SM ã áå M N JKONP O M O RKRNRÉJMQ N UNPKPSN O k ` N
SN j Û N ã ~ñ M N JKMQ N M O NKORNÉJMQ O NRMRKSR N k ` N
SO ã áå M O JKMT O M N NKNPOÉJMQ N UTOKQMS O k ` N
SP O ã ~ñ M N JKMP N M O RKPQQÉJMR N OMPRKMSU N k ` N
SQ ã áå M O JKMRO O M N PKSQTÉJMR O NNTQKTSS O k ` N
SR P ã ~ñ M N JKMO N M O JSKPNTÉJMS N PNPPKVNU N k ` N
SS ã áå M O JKMPQ O M N JRKONRÉJMR O NUMNKSOQ O k ` N
ST Q ã ~ñ M N JKMN N M O JSKSMUÉJMR N SRTTKTOP N k ` N
SU ã áå M O JKMNT O M N JNKQMUÉJMQ O PTSUKQNQ O k ` N
SV R ã ~ñ M N M N M N JNKORUÉJMQ N k ` N k ` N
TM ã áå M N M O M N JOKOVQÉJMQ O k ` N k ` N
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TN j V N ã ~ñ M N JKMSQ N M O TKPVUÉJMQ O VTSKOPO N k ` N
TO ã áå M O JKNMR O M N QKSPSÉJMQ N RVUKOQP O k ` N
TP O ã ~ñ M N JKMQT N M O TKUUNÉJMQ O NPRSKOPU N k ` N
TQ ã áå M O JKMTT O M N QKUVNÉJMQ N UOUKSVR O k ` N
TR P ã ~ñ M N JKMPN N M O UKPSPÉJMQ O ONTNKUSN N k ` N
TS ã áå M O JKMR O M N RKNQTÉJMQ N NPOOKMRU O k ` N
TT Q ã ~ñ M N JKMNR N M O UKUQRÉJMQ O QTVPKOMT N k ` N
TU ã áå M O JKMOR O M N RKQMOÉJMQ N OVMRKNRO O k ` N
TV R ã ~ñ M N JKMMP N M O VKPOUÉJMQ O k ` N k ` N
UM ã áå M O JKMMQ O M N RKSRUÉJMQ N k ` N k ` N
UN j NM N ã ~ñ M N JKMUS N M O NKMSTÉJMP O NMUUKR N k ` N
UO ã áå M O JKNPV O M N SKTNÉJMQ N STQKTQS O k ` N
UP O ã ~ñ M N JKMTN N M O NKNTPÉJMP O NQTNKRRO N k ` N
UQ ã áå M O JKNNS O M N TKPMTÉJMQ N VNMKUOU O k ` N
UR P ã ~ñ M N JKMRT N M O NKOTVÉJMP O OORQKTUR N k ` N
US ã áå M O JKMVP O M N TKVMQÉJMQ N NPVPKMUV O k ` N
UT Q ã ~ñ M N JKMQQ N M O NKPURÉJMP O QSRQKRQO N k ` N
UU ã áå M O JKMTN O M N UKRMOÉJMQ N OUTMKSQS O k ` N
UV R ã ~ñ M N JKMPN N M O NKQVNÉJMP O k ` N k ` N
VM ã áå M O JKMR O M N VKMVVÉJMQ N k ` N k ` N
VN j NN N ã ~ñ M N JKMPN N M O NKQVNÉJMP O NPUQKVNO N k ` N
VO ã áå M O JKMR O M N VKMVVÉJMQ N UQVKVSR O k ` N
VP O ã ~ñ M N JKMOP N M O NKPQTÉJMP O NVSPKNNS N k ` N
VQ ã áå M O JKMPU O M N UKOMTÉJMQ N NOMQKOV O k ` N
VR P ã ~ñ M N JKMNS N M O NKOMPÉJMP O PNUPKUOR N k ` N
VS ã áå M O JKMOS O M N TKPNRÉJMQ N NVROKPVU O k ` N
VT Q ã ~ñ M N JKMN N M O NKMSÉJMP O TMPPKSUV N k ` N
VU ã áå M O JKMNS O M N SKQOQÉJMQ N QPNOKMQO O k ` N
VV R ã ~ñ M N JKMMR N M O VKNSQÉJMQ O k ` N k ` N
NMM ã áå M O JKMMU O M N RKRPOÉJMQ N k ` N k ` N
NMN j NO N ã ~ñ M N JKMMR N M O VKNSQÉJMQ O k ` N k ` N
NMO ã áå M O JKMMU O M N RKRPOÉJMQ N SOTQKNTT O k ` N
NMP O ã ~ñ M N JKMMO N M O VKNVPÉJMQ O k ` N k ` N
NMQ ã áå M O JKMMP O M N RKQVNÉJMQ N k ` N k ` N
NMR P ã ~ñ M N M N M O VKOOOÉJMQ O k ` N k ` N
NMS ã áå M O M O M N RKQQVÉJMQ N k ` N k ` N
NMT Q ã ~ñ M N M O M O VKOROÉJMQ O k ` N k ` N
NMU ã áå M O M N M N RKQMUÉJMQ N k ` N k ` N
NMV R ã ~ñ M N M N M N VKOUNÉJMQ O k ` N k ` N
NNM ã áå M N M N M N RKPSTÉJMQ N k ` N k ` N
NNN j NP N ã ~ñ M N M N M N JUKVVUÉJMU N k ` N k ` N
NNO ã áå M N M N M N JNKSQPÉJMT O k ` N k ` N
NNP O ã ~ñ JKMMN N KMNP O JKMMS N JUKVVUÉJMU N k ` N k ` N
NNQ ã áå JKMMO O KMMU N JKMN O JNKSQPÉJMT O VPVSKTR O k ` N
NNR P ã ~ñ JKMMO N KMO O JKMMV N JUKVVUÉJMU N VTOUKUUV N k ` N
NNS ã áå JKMMQ O KMNO N JKMNR O JNKSQPÉJMT O RUTOKVSV O TUTOKPTO O
NNT Q ã ~ñ JKMMQ N KMNT O JKMMU N JUKVVUÉJMU N k ` N k ` N
NNU ã áå JKMMS O KMNN N JKMNP O JNKSQPÉJMT O STNNKVSQ O UVVSKVVS O
NNV R ã ~ñ JKMMR N M N M O JUKVVUÉJMU N k ` N k ` N
NOM ã áå JKMMU O M O M N JNKSQPÉJMT O k ` N k ` N
NON j NQ N ã ~ñ KMMQ O M N M N JOKOSTÉJMS N k ` N k ` N
NOO ã áå KMMP N M O M O JPKTSSÉJMS O k ` N k ` N

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=V=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=aÉÑäÉÅíáçåë=È çåíáåìÉÇF
j Éã ÄÉê pÉÅ ñ=xáåz i ` ó=xáåz i ` ò=xáåz i ` ñ=oçí~íÉ=xêKKK i ` EåF=i Ló=o ~íáç i ` EåF=i Lò=o ~íáç i `

NOP O ã ~ñ KMMP O KMNU O KMON O JOKOSTÉJMS N k ` N VRUSKTUP N
NOQ ã áå KMMO N KMNN N KMNO N JPKTSSÉJMS O SSMQKTUN O RTSSKNSO O
NOR P ã ~ñ KMMO O KMON O KMOQ O JOKOSTÉJMS N VROTKRVO N UPUUKQPR N
NOS ã áå KMMN N KMNP N KMNQ N JPKTSSÉJMS O RTTVKNUQ O RMQRKPVO O
NOT Q ã ~ñ KMMN O KMNP O KMNR O JOKOSTÉJMS N k ` N k ` N
NOU ã áå M N KMMU N KMMV N JPKTSSÉJMS O VOQSKSVQ O UMTOKSOT O
NOV R ã ~ñ M N M N M N JOKOSTÉJMS N k ` N k ` N
NPM ã áå M N M N M N JPKTSSÉJMS O k ` N k ` N
NPN j NU N ã ~ñ M N M N M N NKNROÉJMQ O k ` N k ` N
NPO ã áå M N M N M N SKVVSÉJMR N k ` N k ` N
NPP O ã ~ñ M O JKMN N M N PKOSSÉJMQ O SNOSKMVP N k ` N
NPQ ã áå M N JKMNT O M O OKMRPÉJMQ N PRSNKNUO O k ` N
NPR P ã ~ñ M O JKMOO N M N RKPUÉJMQ O OTORKRUQ N k ` N
NPS ã áå M N JKMPU O M O PKQMTÉJMQ N NRUTKOQR O k ` N
NPT Q ã ~ñ M O JKMPS N M N TKQVQÉJMQ O NSTRKMSU N k ` N
NPU ã áå M N JKMSN O M O QKTSNÉJMQ N VTSKMSO O k ` N
NPV R ã ~ñ M O JKMR N M N VKSMUÉJMQ O NNVMKMN N k ` N
NQM ã áå M N JKMUT O M O SKNNRÉJMQ N SVPKRQV O k ` N
NQN j NR N ã ~ñ M O JKNPO N M O NKOTQÉJMP O k ` N k ` N
NQO ã áå M N JKONP O M N TKVTPÉJMQ N k ` N k ` N
NQP O ã ~ñ M O JKNOQ N M O NKQPTÉJMP O k ` N k ` N
NQQ ã áå M N JKO O M N UKVMVÉJMQ N k ` N k ` N
NQR P ã ~ñ M O JKNNS N M O NKSÉJMP O k ` N k ` N
NQS ã áå M N JKNUT O M N VKUQRÉJMQ N k ` N k ` N
NQT Q ã ~ñ M O JKNMT N M O NKTSPÉJMP O k ` N k ` N
NQU ã áå M N JKNTQ O M N NKMTUÉJMP N k ` N k ` N
NQV R ã ~ñ M O JKMVV N M O NKVOSÉJMP O k ` N k ` N
NRM ã áå M N JKNSO O M N NKNTOÉJMP N k ` N k ` N
NRN j NS N ã ~ñ M O JKMVV N M O NKVOSÉJMP O k ` N k ` N
NRO ã áå M N JKNSO O M N NKNTOÉJMP N k ` N k ` N
NRP O ã ~ñ M O JKMUT N M O NKURVÉJMP O k ` N k ` N
NRQ ã áå M N JKNQQ O M N NKNONÉJMP N k ` N k ` N
NRR P ã ~ñ M O JKMTR N M O NKTVOÉJMP O k ` N k ` N
NRS ã áå M N JKNOS O M N NKMSVÉJMP N k ` N k ` N
NRT Q ã ~ñ M O JKMSP N M O NKTOSÉJMP O k ` N k ` N
NRU ã áå M N JKNMS O M N NKMNUÉJMP N k ` N k ` N
NRV R ã ~ñ M O JKMR N M O NKSRVÉJMP O k ` N k ` N
NSM ã áå M N JKMUT O M N VKSTNÉJMQ N k ` N k ` N
NSN j NT N ã ~ñ M O JKMPN N M O NKOVOÉJMP O k ` N k ` N
NSO ã áå M N JKMR O M N TKVRQÉJMQ N k ` N k ` N
NSP O ã ~ñ M O JKMQS N M O NKNUOÉJMP O PVOUKTNP N k ` N
NSQ ã áå M N JKMTR O M N TKPRQÉJMQ N OPVUKSUS O k ` N
NSR P ã ~ñ M O JKMSP N M O NKMTPÉJMP O NUTMKRRV N k ` N
NSS ã áå M N JKNMP O M N SKTRPÉJMQ N NNQNKRVV O k ` N
NST Q ã ~ñ M O JKMUN N M N VKSOVÉJMQ O NOMPKTSO N k ` N
NSU ã áå M N JKNPO O M O SKNRPÉJMQ N TPQKOOV O k ` N
NSV R ã ~ñ M O JKMVV N M N UKRPNÉJMQ O UUNKUQU N k ` N
NTM ã áå M N JKNSO O M O RKRROÉJMQ N RPTKRVT O k ` N
NTN j NÛ N ã ~ñ JKMMP N M N M N PKTPPÉJMT O k ` N k ` N
NTO ã áå JKMMR O M N M N OKOSVÉJMT N k ` N k ` N
NTP O ã ~ñ JKMMO N KMMR O JKMMR N PKTPPÉJMT O k ` N k ` N
NTQ ã áå JKMMQ O KMMP N JKMMU O OKOSVÉJMT N k ` N k ` N

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=NM=xyKKKyKKKyKKKyKKKy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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` çã é~åó W` ~åóçåë ^ ì Ö=ONI=OMNT
OWNR=mjaÉëáÖåÉê W` oc

gçÄ=k ì ã ÄÉê W ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É W_êçï åáåÖ=pâá=i çÇÖÉ=J=̀ çêåÉê=aÉÅâ=cê~ã áåÖ

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=aÉÑäÉÅíáçåë=È çåíáåìÉÇF
j Éã ÄÉê pÉÅ ñ=xáåz i ` ó=xáåz i ` ò=xáåz i ` ñ=oçí~íÉ=xêKKK i ` EåF=i Ló=o ~íáç i ` EåF=i Lò=o ~íáç i `

NTR P ã ~ñ JKMMN N KMMS O JKMMR N PKTPPÉJMT O k ` N k ` N
NTS ã áå JKMMP O KMMP N JKMMV O OKOSVÉJMT N k ` N k ` N
NTT Q ã ~ñ M N KMMP O JKMMP N PKTPPÉJMT O k ` N k ` N
NTU ã áå JKMMN O KMMO N JKMMS O OKOSVÉJMT N k ` N k ` N
NTV R ã ~ñ M N M N M N PKTPPÉJMT O k ` N k ` N
NUM ã áå M N M N M N OKOSVÉJMT N k ` N k ` N
NUN j NV N ã ~ñ M N KMMR O M N JNKPVSÉJMQ N k ` N k ` N
NUO ã áå M N KMMP N M N JOKQVÉJMQ O k ` N k ` N
NUP O ã ~ñ M O KMNV O M O JOKRNSÉJMQ N k ` N k ` N
NUQ ã áå M N KMNN N M N JQKQUVÉJMQ O TPTPKSSS O k ` N
NUR P ã ~ñ M O KMOQ O M N JPKRTQÉJMQ N URSNKMOU N k ` N
NUS ã áå M N KMNQ N M O JSKNRTÉJMQ O QVVNKPOO O k ` N
NUT Q ã ~ñ M O KMNU O M N JQKSNSÉJMQ N k ` N k ` N
NUU ã áå M N KMN N M O JTKTQOÉJMQ O SNMRKTNV O k ` N
NUV R ã ~ñ M O JKMMP N M N JRKSRUÉJMQ N k ` N k ` N
NVM ã áå M N JKMMQ O M O JVKPOUÉJMQ O k ` N k ` N
NVN j OM N ã ~ñ M N M N M N JSKVVSÉJMR N k ` N k ` N
NVO ã áå M N M N M N JNKNROÉJMQ O k ` N k ` N
NVP O ã ~ñ M N JKMMQ N M O JNKUMTÉJMR N k ` N k ` N
NVQ ã áå M O JKMMT O M N JOKTOOÉJMR O k ` N k ` N
NVR P ã ~ñ M N JKMMT N M O SKMTRÉJMR O k ` N k ` N
NVS ã áå M O JKMNP O M N PKPUNÉJMR N k ` N k ` N
NVT Q ã ~ñ M N JKMN N M O NKQUTÉJMQ O k ` N k ` N
NVU ã áå M O JKMNT O M N UKRTÉJMR N k ` N k ` N
NVV R ã ~ñ M N JKMNO N M O OKPSTÉJMQ O k ` N k ` N
OMM ã áå M O JKMON O M N NKPTSÉJMQ N k ` N k ` N

båîÉäçéÉ=̂ fp`=NQíÜEPSMJNMFW=̂ pa =píÉÉä=̀ çÇÉ=̀ ÜÉÅâë
j Éã ÄÉê pÜ~éÉ ` çÇÉ=̀ KKKi çÅxÑíz i ` pÜÉ~ê=KKK i çÅxÑíz aáê i ` måÅLçã =xâz måíLçã =xâz j åóóLçã =KKKj åòòLçã =KKK̀ Ä bèå

N j N e ppUñUñNM KMTS NM O KMMR M ò O QPSKOQU QVNKMNU NNNKROT NNNKROT NKKKKe NJNÄ
O j O t NMñQR KMUV NM O KMOP NM ó O PMSKPR PVUKOMQ RMKSQV NPSKVTS NKKKKe NJNÄ
P j P t NOñSR KNMP M O KMOO NKONV ó O RSRKVPV RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
Q j S t NOñSR KMRS NM O KMNT VKMSP ó O RMVKQQ RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
R j T t NOñSR KMTQ M O KMNV NKONV ó O RSRKVPV RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
S j U t NOñSR KMRQ M O KMNV OKMPN ó O RRRKRT RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
T j Û t NMñQR KMRS R O KMQU R ó O PTOKVPR PVUKOMQ RMKSQV NPSKVTS OKKKKe NJNÄ
U j V t NOñSR KNOU R O KMVN R ó O RRRKRT RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
V j NM t NOñSR KMRT R O KMPU R ó O RRRKRT RTNKURS NMSKVUR OPTKMOOOKKKKe NJNÄ
NM j NN t NOñSR KNTT P O KMTS OKNUU ó O RSRKVPV RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
NN j NO t NOñSR KNNN M O KMTU M ó O RSNKPTV RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
NO j NP e ppSñSñU KNMR NM O KMMP M ó O OPRKUPO OVNKSNT QVKQMN QVKQMN NKKKKe NJNÄ
NP j NQ e ppUñUñNM KNQN M O KMMS M ò O QPSKOQU QVNKMNU NNNKROT NNNKROT NKKKKe NJNÄ
NQ j NU ` NOñPM KNMQ M O KMON OKOVO ó O NSTKSVT OSPKTTO UKNUV UQKPPN NKKKKe NJNÄ
NR j NR t NOñSR KMOV R O KMNP R ó O RRRKRT RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
NS j NS t NOñSR KMNN QKQQU O KMOM M ó O RQMKPTN RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
NT j NT t NOñSR KMUQ M O KMPV NKTTN ó O RRRKRT RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
NU j NÛ e ppQñQñQ KMPV M O KMMN M ò O SQKMON NMMKUVU NNKTMO NNKTMO NKKKKe NJNÄ
NV j NV t NOñSR KMVV NM O KMQP OKVNT ó O RMVKQQ RTNKURS NMSKVUR OPTKMOONKKKKe NJNÄ
OM j OM ` NOñPM KNMR M O KMOT NKQMS ó O OOQKMUT OSPKTTO UKNUV UQKPPN NKKKKe NJNÄ

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=NN=xyKKKyKKKyKKKyKKKy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëỳ çêåÉê=a ÉÅâ=c ê~ã ÉKêPÇz=
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Allowable Load: Pai j� Fci j� Ai j��� 

 Allowable load vs height

HEIGHT 2-2x4 3-2x4 4-2x4 5-2x4 2-2x6 3-2x6 4-2x6 5-2x6 6-2x6
Pai 1�

lbf
3502

2864

2372

1990

1691

1452

1260

0

0

0

0

 
Pai 2�

lbf
5253

4296

3558

2985

2536

2178

1890

0

0

0

0

 
Pai 3�

lbf
7004

5727

4743

3980

3381

2904

2520

0

0

0

0

 
Pai 4�

lbf
8755

7159

5929

4975

4226

3630

3150

0

0

0

0

 
Pai 5�

lbf
9883

8819

7763

6791

5937

5203

4581

4054

3607

3226

2900

 
Pai 6�

lbf
14824

13229

11645

10187

8905

7805

6871

6081

5410

4838

4349

 
Pai 7�

lbf
19766

17638

15527

13582

11873

10407

9162

8108

7213

6451

5799

 
Pai 8�

lbf
24707

22048

19408

16978

14842

13009

11452

10134

9016

8064

7249

 
Pai 9�

lbf
29648

26457

23290

20374

17810

15610

13743

12161

10820

9677

8699

 li

8

9

10

11

12

13

14

15

16

17

18

ft
 

DESIGNER: Dany JP Tremblay, PE, P.Eng.

#2 D.Fir Laminated WOOD COLUMNS
(braced in weak axis by drywall/wood sheathing)

Unbraced length: li i 7�( ) ft�� 

Ke effective length factor: Ke 1.00� 

Allowable compressive stress: Fc 1350 psi�� DF #2

Load duration factor: ldf 1.00� 

Modulus of elasticity: Emin 580000 psi�� DF #2

Effective length: le
i

li Ke�� 

Limitation on le/d slenderi j� if
le

i

d j
50� 1� 0�

§
¨
©

·
¸
¹

� 

Column Area: Ai j� b j d j� slenderi j��� 

Reduction factor for
built up columns Cnail 0.60� NDS 15.3.2

c 0.8� 0.8 for sawn lumber
0.85 for round timber piles
0.9 for G.L. timbers
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ksi 1000
lb

in2
⋅≡kip 1000 lb⋅≡

Pallowable 20.8 kip=Pallowable Fa Area⋅:=

Fa 5.1 ksi=Fa if KLr Cc< FA, Faa,( ):=

Faa 5.1 ksi=
Faa

12 π2
⋅( ) E⋅

23 KLr2⋅( )
:=

FA 4.6− ksi=
FA

A
B

:=

B
5
3





3 KLr⋅

8 Cc⋅( )






+
KLr3

8 Cc3⋅( )
−:=

A 1
KLr2

2 Cc2⋅( )
−









Fy⋅:=

Cc 111.6=Cc
2 π

2
⋅ E⋅
Fy

:=

KLr 171.4=KLr K
L
r

⋅:=

Design Procedure

E 29000 ksi⋅:=

Fy 46 ksi⋅:=

K 1.0:=

length of columnL 18 ft⋅:=

radius of gyrationr 1.26 in⋅:=

cross sectional area of column 
Area 4.09 in2⋅:=

Column properties

***  HSS3-1/2x3-1/2x3/8 ***

DETERMINE THE ALLOWABLE AXIAL LOAD ON A STEEL COLUMN

12/10/2016 06 3.5-in STL_COL.mcd
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ksi 1000
lb

in2
⋅≡kip 1000 lb⋅≡

Pallowable 51.9 kip=Pallowable Fa Area⋅:=

Fa 15.4 ksi=Fa if KLr Cc< FA, Faa,( ):=

Faa 16.6 ksi=
Faa

12 π2
⋅( ) E⋅

23 KLr2⋅( )
:=

FA 15.4 ksi=
FA

A
B

:=

B
5
3





3 KLr⋅

8 Cc⋅( )






+
KLr3

8 Cc3⋅( )
−:=

A 1
KLr2

2 Cc2⋅( )
−









Fy⋅:=

Cc 111.6=Cc
2 π

2
⋅ E⋅
Fy

:=

KLr 94.7=KLr K
L
r

⋅:=

Design Procedure

E 29000 ksi⋅:=

Fy 46 ksi⋅:=

K 1.0:=

length of columnL 12 ft⋅:=

radius of gyrationr 1.52 in⋅:=

cross sectional area of column 
Area 3.37 in2⋅:=

Column properties

***  HSS4x4x1/4 ***

DETERMINE THE ALLOWABLE AXIAL LOAD ON A STEEL COLUMN

8/8/2017 06 3-in STL_COL.mcd
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ksi 1000
lb

in2
⋅≡kip 1000 lb⋅≡

Pallowable 21.2 kip=Pallowable Fa Area⋅:=

Fa 4.9 ksi=Fa if KLr Cc< FA, Faa,( ):=

Faa 4.9 ksi=
Faa

12 π2
⋅( ) E⋅

23 KLr2⋅( )
:=

FA 5.6− ksi=
FA

A
B

:=

B
5
3





3 KLr⋅

8 Cc⋅( )






+
KLr3

8 Cc3⋅( )
−:=

A 1
KLr2

2 Cc2⋅( )
−









Fy⋅:=

Cc 111.6=Cc
2 π

2
⋅ E⋅
Fy

:=

KLr 174.1=KLr K
L
r

⋅:=

Design Procedure

E 29000 ksi⋅:=

Fy 46 ksi⋅:=

K 1.0:=

length of columnL 28 ft⋅:=

radius of gyrationr 1.93 in⋅:=

cross sectional area of column 
Area 4.30 in2⋅:=

Column properties

***  HSS5x5x1/4 ***

DETERMINE THE ALLOWABLE AXIAL LOAD ON A STEEL COLUMN

12/10/2016 06 5x5-in STL_COL.mcd
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Allowable Load: Pai j� Fci j� Ai j�� 1
li

l1
1�

§
¨
©

·
¸
¹

1
4
��

ª
«
¬

º
»
¼

�� 

 Allowable load at various 
 heightsHEIGHT 4 x 4 4 x 6 4 x 8 4 x 6 6 x 6 6 x 8

2x4 wall 2x4 wall 2x4 wall 2x6 wall 2x6 wall 2x6 wall

Pai 1�

lbf
8920

7487

6373

5496

4796

4229

3764

3378

0

0

0

0

 
Pai 2�

lbf
13380

11230

9559

8244

7194

6344

5647

5068

0

0

0

0

 
Pai 3�

lbf
17840

14973

12746

10992

9592

8458

7529

6757

0

0

0

0

 
Pai 4�

lbf
23162

20362

17971

15946

14232

12779

11542

10484

9574

8785

8099

7497

 
Pai 5�

lbf
34744

30544

26957

23918

21348

19168

17314

15727

14361

13178

12148

11246

 
Pai 6�

lbf
46325

40725

35943

31891

28463

25558

23085

20969

19147

17571

16197

14994

 li

7

8

9

10

11

12

13

14

15

16

17

18

ft
 

DESIGNER: Cambria M. Flowers, P.E., S.E.

TrusJoist Parallam COLUMNS, 2.0E
long dim in plane of wall (short dim w/ stud size)

Unbraced length: li i 6�( ) ft�� 

Ke effective length factor: Ke 1.00� 

Allowable compressive stress: Fc 2900 psi�� 2.0E PSL

Load duration factor: ldf 1.00� 

Modulus of elasticity: E 2000000 psi�� 2.0E PSL

Effective length: le
i

li Ke�� 

Limitation on le/d slenderi j� if
le

i

d j
50� 1� 0�

§
¨
©

·
¸
¹

� 

Column Area: Ai j� b j d j� slenderi j��� 

KcE 0.273� 

c 0.1� 

FcE
i j�

KcE E�

le
i

d j

§
¨
©

·
¸
¹

2
� 
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Pai j� Fci j� Ai j�� br j�� 

 Allowable load vs height
2x4
wall

2x4
wall

2x6
wall

2x6
wall <------------------ stand alone -------------------->

HEIGHT 4x4 4x6 4x6 6x6 6x6 8x8 10x10 12x12
Pai 1�

lbf
8617

6925

5635

4653

3896

3305

2836

2459

0

0

0

0

 
Pai 3�

lbf
13542

10883

8855

7312

6123

5194

4457

3864

0

0

0

0

 
Pai 2�

lbf
22692

20369

17929

15607

13542

11769

10273

9017

7962

7072

6317

5673

 
Pai 4�

lbf
35658

32008

28174

24526

21280

18494

16144

14170

12512

11113

9927

8915

 
Pai 5�

lbf
28527

25607

22539

19621

17024

14795

12915

11336

10010

8891

7942

7132

 
Pai 6�

lbf
60795

58191

55010

51304

47237

43045

38956

35132

31656

28551

25805

23386

 
Pai 7�

lbf
113917

111735

109080

105893

102133

97795

92928

87647

82118

76525

71037

65785

 
Pai 8�

lbf
166956

164950

162549

159705

156366

152486

148033

142997

137408

131337

124903

118249

 li

7

8

9

10

11

12

13

14

15

16

17

18

ft
 

DESIGNER: Dany JP Tremblay, PE, P.Eng.

#1 D.Fir Solid WOOD COLUMNS
(braced in weak axis by drywall/sheathing)
(stand-alone for 6x6, 8x8, 10x10, 12x12)

Unbraced length: li i 6�( ) ft�� 

Ke effective length factor: Ke 1.00� 

Allowable compressive stress: Fc 1500 psi�� DF #1

Load duration factor: ldf 1.00� 

Modulus of elasticity: Emin 580000psi�� DF #1

Effective length: le
i

li Ke�� 

Limitation on le/d slender i j� if
le

i

d j
50� 1� 0�

§
¨
©

·
¸
¹

� 

Column Area: Ai j� b j d j� slender i j��� 

c 0.8� 0.8 for sawn lumber
0.85 for round timber piles
0.9 for G.L. timbers

FcE
i j�

0.822 Emin�

le
i

d j

§
¨
©

·
¸
¹

2
� 

Fci j� Fc

1
FcE

i j�

Fc
�

2 c�

1
FcE

i j�

Fc
�

2 c�

§̈
¨
¨
©

·̧
¸
¸
¹

2
FcEi j�

Fc

c

§
¨
¨
©

·
¸
¸
¹

��

ª
«
«
«
¬

º
»
»
»
¼

� ldf�� 

Allowable Load:
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P
backfill2

2
pressure�� 

Depth of rebar in section (center)d 3.75 in 
I 0.9� 

Reinforcing area providedAsprovided 0.098 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 24 in�� 

bardia 0.5 in�� 

cover 3.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 8 in�� 

fndn_height 7 ft�� 

6.5ft Net Backfill, 8" wall, rebar at center section option
OKAsprovided 0.098 in2 Asreq 0.058 in2 

OKAsprovided 0.098 in2 Asreq 0.086 in2 Asreq U b� d�� 

U 0.191 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 111.2 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 828 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 260 psf x backfill pressure�� B 583 plf B P A�� 

A 262 plf A P
backfill

3 fndn_height�
�� P 845

lbf
ft

 

backfill 6.5 ft�� 
bar spacingspacing 24 in�� 

I 0.9� 

#4 vertical barsbardia 0.5 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 8 in�� 

Section widthb 12 in�� fndn_height 7 ft�� 

6.5ft Net Backfill, 8" wall, rebar at inside face option
DESIGNER: Cambria M. Flowers, P.E., S.E.

Asreq U b� d�� 

U 0.087 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 51.7 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 828 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 260 psf x backfill pressure�� B 583 plf B P A�� 

A 262 plf A P
backfill

3 fndn_height�
�� P 845

lbf
ft

 P
backfill2

2
pressure�� 

d 5.5 in section depth
Asprovided 0.098 in2 

pressure 40 pcf�� 
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Depth of rebar in section (center)d 3.75 in 
I 0.9� 

Reinforcing area providedAsprovided 0.131 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 18 in�� 

bardia 0.5 in�� 

cover 3.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 8 in�� 

fndn_height 8 ft�� 

7.5ft Net Backfill, 8" wall, rebar at center section option
OKAsprovided 0.098 in2 Asreq 0.087 in2 Asreq U b� d�� 

U 0.132 % 

OKAsprovided 0.131 in2 Asreq 0.131 in2 Asreq U b� d�� 

U 0.291 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 167.6 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 1248 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 300 psf x backfill pressure�� B 773 plf B P A�� 

A 352 plf A P
backfill

3 fndn_height�
�� P 1125

lbf
ft

 P
backfill2

2
pressure�� 

spacing 24 in�� 
I 0.9� 

#4 vertical barsbardia 0.5 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 8 in�� 

Section widthb 12 in�� fndn_height 8 ft�� 

7.5ft Net Backfill, 8" wall, rebar at inside face option

U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 77.9 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 1248 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 300 psf x backfill pressure�� B 773 plf B P A�� 

A 352 plf A P
backfill

3 fndn_height�
�� P 1125

lbf
ft

 P
backfill2

2
pressure�� 

d 5.5 in section depth
Asprovided 0.098 in2 

pressure 40 pcf�� 

backfill 7.5 ft�� 
bar spacing
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Depth of rebar in section (center)d 3.75 in 
I 0.9� 

Reinforcing area providedAsprovided 0.196 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 12 in�� 

bardia 0.5 in�� 

cover 3.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 8 in�� 

fndn_height 9 ft�� 

8.5ft Net Backfill, 8" wall, rebar at center section option
OKAsprovided 0.131 in2 Asreq 0.126 in2 Asreq U b� d�� 

U 0.191 % 

OKAsprovided 0.196 in2 Asreq 0.192 in2 Asreq U b� d�� 

U 0.426 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 240.4 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 1790 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 340 psf x backfill pressure�� B 990 plf B P A�� 

A 455 plf A P
backfill

3 fndn_height�
�� P 1445

lbf
ft

 P
backfill2

2
pressure�� 

spacing 18 in�� 
I 0.9� 

#4 vertical barsbardia 0.5 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 8 in�� 

Section widthb 12 in�� fndn_height 9 ft�� 

8.5ft Net Backfill, 8" wall, rebar at inside face option

U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 111.8 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 1790 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 340 psf x backfill pressure�� B 990 plf B P A�� 

A 455 plf A P
backfill

3 fndn_height�
�� P 1445

lbf
ft

 P
backfill2

2
pressure�� 

d 5.5 in section depth
Asprovided 0.131 in2 

pressure 40 pcf�� 

backfill 8.5 ft�� 
bar spacing
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P
backfill2

2
pressure�� 

Depth of rebar in section (center)d 3.688 in 
I 0.9� 

Reinforcing area providedAsprovided 0.368 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 10 in�� 

bardia 0.625 in�� 

cover 3.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 8 in�� 

fndn_height 10 ft�� 

9.5ft Net Backfill, 8" wall, rebar at center section option
OKAsprovided 0.205 in2 Asreq 0.179 in2 

OKAsprovided 0.368 in2 Asreq 0.278 in2 Asreq U b� d�� 

U 0.627 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 343.1 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 2470 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 380 psf x backfill pressure�� B 1233 plf B P A�� 

A 572 plf A P
backfill

3 fndn_height�
�� P 1805

lbf
ft

 

backfill 9.5 ft�� 
bar spacingspacing 18 in�� 

I 0.9� 

#5 vertical barsbardia 0.625 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 8 in�� 

Section widthb 12 in�� fndn_height 10 ft�� 

9.5ft Net Backfill, 8" wall, rebar at inside face option

Asreq U b� d�� 

U 0.274 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 157.8 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 2470 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 380 psf x backfill pressure�� B 1233 plf B P A�� 

A 572 plf A P
backfill

3 fndn_height�
�� P 1805

lbf
ft

 P
backfill2

2
pressure�� 

d 5.438 in section depth
Asprovided 0.205 in2 

pressure 40 pcf�� 
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Depth of rebar in section (center)d 4.688 in 
I 0.9� 

Reinforcing area providedAsprovided 0.307 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 12 in�� 

bardia 0.625 in�� 

cover 4.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 10 in�� 

fndn_height 11 ft�� 

10.5ft Net Backfill, 10" wall, rebar at center section option
OKAsprovided 0.205 in2 Asreq 0.172 in2 Asreq U b� d�� 

U 0.193 % 

OKAsprovided 0.307 in2 Asreq 0.287 in2 Asreq U b� d�� 

U 0.51 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 284 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 3303 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 420 psf x backfill pressure�� B 1503 plf B P A�� 

A 702 plf A P
backfill

3 fndn_height�
�� P 2205

lbf
ft

 P
backfill2

2
pressure�� 

spacing 18 in�� 
I 0.9� 

#5 vertical barsbardia 0.625 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 10 in�� 

Section widthb 12 in�� fndn_height 11 ft�� 

10.5ft Net Backfill, 10" wall, rebar at inside face option

U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 112.8 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 3303 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 420 psf x backfill pressure�� B 1503 plf B P A�� 

A 702 plf A P
backfill

3 fndn_height�
�� P 2205

lbf
ft

 P
backfill2

2
pressure�� 

d 7.438 in section depth
Asprovided 0.205 in2 

pressure 40 pcf�� 

backfill 10.5 ft�� 
bar spacing
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P
backfill2

2
pressure�� 

Depth of rebar in section (center)d 4.688 in 
I 0.9� 

Reinforcing area providedAsprovided 0.46 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 8 in�� 

bardia 0.625 in�� 

cover 4.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 10 in�� 

fndn_height 12 ft�� 

11.5ft Net Backfill, 10" wall, rebar at center section option
OKAsprovided 0.307 in2 Asreq 0.227 in2 

OKAsprovided 0.46 in2 Asreq 0.384 in2 Asreq U b� d�� 

U 0.683 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 370.1 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 4306 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 460 psf x backfill pressure�� B 1800 plf B P A�� 

A 845 plf A P
backfill

3 fndn_height�
�� P 2645

lbf
ft

 

backfill 11.5 ft�� 
bar spacingspacing 12 in�� 

I 0.9� 

#5 vertical barsbardia 0.625 in�� fy 60000 psi�� 

#4 horizontal barshorz 0.5 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 10 in�� 

Section widthb 12 in�� fndn_height 12 ft�� 

11.5ft Net Backfill, 10" wall, rebar at inside face option

Asreq U b� d�� 

U 0.254 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 147 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 4306 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 460 psf x backfill pressure�� B 1800 plf B P A�� 

A 845 plf A P
backfill

3 fndn_height�
�� P 2645

lbf
ft

 P
backfill2

2
pressure�� 

d 7.438 in section depth
Asprovided 0.307 in2 

pressure 40 pcf�� 
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P
backfill2

2
pressure�� 

Depth of rebar in section (center)d 4.5 in 
I 0.9� 

Reinforcing area providedAsprovided 0.663 in2 fc 2500 psi�� 

backfill fndn_height 6 in��� 

spacing 8 in�� 

bardia 0.75 in�� 

cover 4.5 in cover (tension side)cover Fndn_thick 0.5� 0.5 in��� 

Fndn_thick 10 in�� 

fndn_height 13 ft�� 

12.5ft Net Backfill, 10" wall, rebar at center section option
OKAsprovided 0.442 in2 Asreq 0.301 in2 

OKAsprovided 0.663 in2 Asreq 0.536 in2 Asreq U b� d�� 

U 0.993 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 512.3 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 5492 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 500 psf x backfill pressure�� B 2123 plf B P A�� 

A 1002 plf A P
backfill

3 fndn_height�
�� P 3125

lbf
ft

 

backfill 12.5 ft�� 
bar spacingspacing 12 in�� 

I 0.9� 

#6 vertical barsbardia 0.75 in�� fy 60000 psi�� 

#5 horizontal barshorz 0.625 in�� fc 2500 psi�� 

cover (tension side)cover 1.75 in�� Fndn_thick 10 in�� 

Section widthb 12 in�� fndn_height 13 ft�� 

12.5ft Net Backfill, 10" wall, rebar at inside face option

Asreq U b� d�� 

U 0.346 % U
0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� Rn 197.4 psi Rn
Mu

I b� d2�
� 

Mu M 1.7�� M 5492 lbf ft� M x 0.52� ft�
fndn_height2

8
�� 

x 500 psf x backfill pressure�� B 2123 plf B P A�� 

A 1002 plf A P
backfill

3 fndn_height�
�� P 3125

lbf
ft

 P
backfill2

2
pressure�� 

d 7.25 in section depth
Asprovided 0.442 in2 

pressure 40 pcf�� 
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d 9.25 in 

P
backfill2

2
pressure�� P 3645

lbf
ft

 A P
backfill

3 fndn_height�
�� A 1172 plf 

B P A�� B 2473 plf x backfill pressure�� x 540 psf 

M x 0.52� ft�
fndn_height2

8
�� M 6880 lbf ft� Mu M 1.7�� 

Rn
Mu

I b� d2�
� Rn 151.9 psi U

0.85 fc�

fy
1 1

2 Rn�

0.85 fc�
��

§
¨
©

·
¸
¹

�� U 0.263 % 

Asreq U b� d�� Asreq 0.292 in2 Asprovided 0.442 in2 OK

13.5ft Net Backfill, 12" wall, rebar at inside face option

fndn_height 14 ft�� b 12 in�� Section width
Fndn_thick 12 in�� cover 1.75 in�� cover (tension side)
fc 2500 psi�� horz 0.625 in�� #5 horizontal bars
fy 60000 psi�� bardia 0.75 in�� #6 vertical bars
I 0.9� spacing 12 in�� bar spacing
backfill 13.5 ft�� 

pressure 40 pcf�� 

Asprovided 0.442 in2 

section depth
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PROJECT DATE

March, 2014
DESIGNED BY

Foundation Wall Schedule

Height Thickness VERT VERT space HORZ HORZ spacing
7 or less 8" #4 24" #4 24" max

8 8" #4 18" #4 5 bars EQ spaced
9 8" #4 12" #4 6 bars EQ spaced

10 8" #5 10" #4 7 bars EQ spaced
11 10" #5 12" #4 8 bars EQ spaced
12 10" #5 8" #4 9 bars EQ spaced

Design Criteria:
fc'=2,500psi, provide 3,000psi for quality control
fy=60ksi
Active pressure=40pcf
Restrained top & bot
Backfill to 6" of T.O.W.
Wall height is T.O.S. to T.O.W.
Steel at center of wall

Note: All walls require min one HORZ bar 4" from TOP & BOT.
          Other HORZ bars to be spaced equally between the TOP & BOT bars with
          the spacing not to exceed that listed in the schedule

Anchor Bolts:
Typical anchor bolts UNO to be 5/8 Simpson Titen bolts w/ 3x3x1/4 washers & 5-1/2" embed per P/S3.

CMF
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 2' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10  2.50

  0.00
  0.00
  6.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   3.04  OK
Sliding =   3.19  OK

Total Bearing Load =      700 lbs
...resultant ecc. =     2.57 in

Soil Pressure @ Toe =      575 psf  OK
Soil Pressure @ Heel =      125 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =      690 psf
ACI Factored @ Heel =      150 psf
Footing Shear @ Toe =      0.0 psi  OK
Footing Shear @ Heel =      3.7 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =     211.3 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

    314.8      0.0
    360.0

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

  6.00
 4#

18.00
Edge

0.067

    194.0
    165.7
  2,455.6

      3.8
     75.0

  72.5
  4.25

   18.72
    5.04
    5.04

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =  3.00ft
Wall Material Above "Ht" = Concrete
Thickness =  6.00in
Rebar Size = #  4
Rebar Spacing = 18.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =   2,455.6ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    18.72in
   18.72in

Hook embed into footing    18.72=in

 Wall Weight =   72.5

Lap splice if below =

psf
Rebar Depth  'd' =   4.25in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 2' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  0.67
  1.33

 12.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  2.00=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

     690
     141
      54
      87
    0.00
   75.00

Heel:

      150
       0
       0

     166
    3.67
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 18.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 18.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     245.0      228.3
lbs

       285.8

     -33.8Toe Active Pressure

  1.17   1.59
ftft

       361.8=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.50        -16.9

  0.34=

=
=

Stem Weight(s)
=

     181.3   0.92        166.8
Earth @ Stem Transitions

=Footing Weight
=

     290.0   1.00        290.0
Key Weight

=Added Lateral Load

lbs

=        269.0

Vert. Component

Total

=
     699.5        818.5

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=     211.3 O.T.M.

=

Resisting/Overturning Ratio =   3.04
Vertical Loads used for Soil Pressure =      699.5 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 4' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10  5.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   2.11  OK
Sliding =   2.42  OK

Total Bearing Load =    1,810 lbs
...resultant ecc. =     6.64 in

Soil Pressure @ Toe =    1,126 psf  OK
Soil Pressure @ Heel =        0 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,351 psf
ACI Factored @ Heel =        0 psf
Footing Shear @ Toe =      4.2 psi  OK
Footing Shear @ Heel =     10.5 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =     751.3 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

    814.3      0.0
  1,000.0

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

  8.00
 4#

18.00
Edge

0.478

    914.0
  1,747.7
  3,655.6
     12.2
     75.0

  96.7
  6.25

   18.72
    5.04
    5.04

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =  6.00ft
Wall Material Above "Ht" = Concrete
Thickness =  8.00in
Rebar Size = #  4
Rebar Spacing = 18.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =   3,655.6ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    18.72in
   18.72in

Hook embed into footing    18.72=in

 Wall Weight =   96.7

Lap splice if below =

psf
Rebar Depth  'd' =   6.25in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 4' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  1.25
  2.00

 12.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  3.25=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   1,351
     919
     291
     628
    4.24
   75.00

Heel:

        0
       0

     800
     800
   10.53
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 4 @ 18.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 4 @ 18.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

     845.0      806.7
lbs

     1,830.8

     -93.8Toe Active Pressure

  2.17   2.58
ftft

     2,083.9=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.83        -78.1

  0.63=

=
=

Stem Weight(s)
=

     531.7   1.58        841.8
Earth @ Stem Transitions

=Footing Weight
=

     471.3   1.63        765.8
Key Weight

=Added Lateral Load

lbs

=      1,752.7

Vert. Component

Total

=
   1,809.6      3,691.5

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=     751.3 O.T.M.

=

Resisting/Overturning Ratio =   2.11
Vertical Loads used for Soil Pressure =    1,809.6 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 6' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10  7.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   1.82  OK
Sliding =   1.51  OK

Total Bearing Load =    2,323 lbs
...resultant ecc. =     9.98 in

Soil Pressure @ Toe =    1,092 psf  OK
Soil Pressure @ Heel =        0 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,310 psf
ACI Factored @ Heel =        0 psf
Footing Shear @ Toe =      7.3 psi  OK
Footing Shear @ Heel =     21.3 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =   1,351.3 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  1,045.3      0.0
  1,000.0

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Stem Construction Top Stem
Stem OK

Design Height Above Ftg =  8.00ft
Wall Material Above "Ht" = Concrete
Thickness =  8.00in
Rebar Size = #  5
Rebar Spacing = 14.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =   7,023.6ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    23.40in
   10.50in

Hook embed into footing    10.50=in

 Wall Weight =   96.7

Lap splice if below =

psf
Rebar Depth  'd' =   6.19in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 6' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  1.75
  2.75

 12.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  4.50=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

   1,310
   1,731
     570
   1,161
    7.27
   75.00

Heel:

        0
       0

   2,526
   2,526
   21.27
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 5 @ 14.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 5 @ 14.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   1,445.0    1,718.8
lbs

     4,094.2

     -93.8Toe Active Pressure

  2.83   3.46
ftft

     5,944.0=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.83        -78.1

  0.88=

=
=

Stem Weight(s)
=

     -48.3   2.08       -100.7
Earth @ Stem Transitions

=Footing Weight
=

     652.5   2.25      1,468.1
Key Weight

=Added Lateral Load

lbs

=      4,016.0

Vert. Component

Total

=
   2,322.9      7,311.4

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   1,351.3 O.T.M.

=

Resisting/Overturning Ratio =   1.82
Vertical Loads used for Soil Pressure =    2,322.9 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 8' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10  9.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   2.90  OK
Sliding =   1.68  OK

Total Bearing Load =    5,557 lbs
...resultant ecc. =     6.18 in

Soil Pressure @ Toe =    1,262 psf  OK
Soil Pressure @ Heel =      448 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,514 psf
ACI Factored @ Heel =      538 psf
Footing Shear @ Toe =     11.9 psi  OK
Footing Shear @ Heel =     33.4 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =   2,168.9 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  2,500.5      0.0
  1,137.8

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

 10.00
 5#

10.00
Edge

0.703

  2,834.0
  9,118.3
 12,971.1

     28.8
     75.0
 120.8
  8.19

   23.40
    6.30
    6.30

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 10.00ft
Wall Material Above "Ht" = Concrete
Thickness = 10.00in
Rebar Size = #  6
Rebar Spacing = 10.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =  16,636.7ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    28.08in
   28.08in

Hook embed into footing    28.08=in

 Wall Weight =  120.8

Lap splice if below =

psf
Rebar Depth  'd' =   7.63in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi

112 of 179

08/2017

104 of 176



Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 8' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  2.50
  4.00

 14.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  6.50=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
#4@ 9.75 in, #5@ 15.00 in, #6@ 21.50 in, #7@ 29.00 in, #8@ 38.25 in, #9@ 48

= None Spec'd

=
=

=
=
=

   1,514
   4,340
   1,253
   3,087
   11.93
   75.00

Heel:

      538
       0

   7,305
   7,305
   33.43
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 6 @ 10.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 6 @ 10.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   2,275.6    3,309.2
lbs

     8,090.9

    -106.7Toe Active Pressure

  3.56   4.92
ftft

    16,270.1=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.89        -94.8

  1.25=

=
=

Stem Weight(s)
=

   1,147.9   2.92      3,348.1
Earth @ Stem Transitions

=Footing Weight
=

   1,099.6   3.25      3,573.6
Key Weight

=Added Lateral Load

lbs

=      7,996.0

Vert. Component

Total

=
   5,556.7     23,191.8

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   2,168.9 O.T.M.

=

Resisting/Overturning Ratio =   2.90
Vertical Loads used for Soil Pressure =    5,556.7 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 10' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10 11.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   3.92  OK
Sliding =   1.78  OK

Total Bearing Load =    9,733 lbs
...resultant ecc. =     3.69 in

Soil Pressure @ Toe =    1,303 psf  OK
Soil Pressure @ Heel =      860 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,564 psf
ACI Factored @ Heel =    1,032 psf
Footing Shear @ Toe =     13.2 psi  OK
Footing Shear @ Heel =     54.0 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =   3,173.5 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  4,379.6      0.0
  1,284.4

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

 12.00
 6#

 8.00
Edge

0.616

  4,178.0
 16,195.7
 26,273.2

     36.2
     75.0
 145.0
  9.63

   28.08
    7.56
    7.56

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 12.00ft
Wall Material Above "Ht" = Concrete
Thickness = 12.00in
Rebar Size = #  6
Rebar Spacing =  8.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =  26,273.2ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    28.08in
   28.08in

Hook embed into footing    28.08=in

 Wall Weight =  145.0

Lap splice if below =

psf
Rebar Depth  'd' =   9.63in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 10' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  3.00
  6.00

 16.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
  9.00=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: #4@ 9.00 in, #5@ 14.00 in, #6@ 19.75 in, #7@ 26.75 in, #8@ 35.25 in, #9@ 44
#4@ 6.75 in, #5@ 10.25 in, #6@ 14.75 in, #7@ 20.00 in, #8@ 26.25 in, #9@ 33

= None Spec'd

=
=

=
=
=

   1,564
   6,771
   1,935
   4,836
   13.18
   75.00

Heel:

    1,032
       0
       0

  16,196
   54.01
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 6 @ 8.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 6 @ 8.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   3,293.9    6,325.0
lbs

    14,090.5

    -120.4Toe Active Pressure

  4.28   6.50
ftft

    41,112.5=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  0.94       -113.7

  1.50=

=
=

Stem Weight(s)
=

   1,667.5   3.50      5,836.3
Earth @ Stem Transitions

=Footing Weight
=

   1,740.0   4.50      7,830.0
Key Weight

=Added Lateral Load

lbs

=     13,976.8

Vert. Component

Total

=
   9,732.5     54,778.8

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   3,173.5 O.T.M.

=

Resisting/Overturning Ratio =   3.92
Vertical Loads used for Soil Pressure =    9,732.5 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 12' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10 13.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   3.97  OK
Sliding =   1.65  OK

Total Bearing Load =   12,783 lbs
...resultant ecc. =     1.52 in

Soil Pressure @ Toe =    1,242 psf  OK
Soil Pressure @ Heel =    1,082 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,491 psf
ACI Factored @ Heel =    1,298 psf
Footing Shear @ Toe =     14.4 psi  OK
Footing Shear @ Heel =     54.3 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =   4,450.1 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  5,752.5      0.0
  1,604.4

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

 12.00
 8#

10.00
Edge

0.733

  5,778.0
 26,217.0
 35,754.9

     50.7
     75.0
 145.0
  9.50

   47.04
   10.08
   10.08

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 14.00ft
Wall Material Above "Ht" = Concrete
Thickness = 12.00in
Rebar Size = #  8
Rebar Spacing = 10.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =  35,754.9ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    47.04in
   47.04in

Hook embed into footing    47.04=in

 Wall Weight =  145.0

Lap splice if below =

psf
Rebar Depth  'd' =   9.50in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 12' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  4.50
  6.50

 20.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
 11.00=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: #4@ 6.75 in, #5@ 10.50 in, #6@ 15.00 in, #7@ 20.25 in, #8@ 26.75 in, #9@ 33
#4@ 5.50 in, #5@ 8.25 in, #6@ 11.75 in, #7@ 16.00 in, #8@ 21.00 in, #9@ 26.

= None Spec'd

=
=

=
=
=

   1,491
  14,829
   4,941
   9,888
   14.35
   75.00

Heel:

    1,298
       0
       0

  26,217
   54.27
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 8 @ 10.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 8 @ 10.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   4,600.6    8,167.5
lbs

    23,258.4

    -150.4Toe Active Pressure

  5.06   8.25
ftft

    67,381.9=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  1.06       -158.8

  2.25=

=
=

Stem Weight(s)
=

   1,957.5   5.00      9,787.5
Earth @ Stem Transitions

=Footing Weight
=

   2,658.3   5.50     14,620.8
Key Weight

=Added Lateral Load

lbs

=     23,099.6

Vert. Component

Total

=
  12,783.3     91,790.2

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   4,450.1 O.T.M.

=

Resisting/Overturning Ratio =   3.97
Vertical Loads used for Soil Pressure =   12,783.3 lbs
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 14' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

Calculations per ACI 318-14,  ACI 530-11, IBC 2015, 
CBC 2016, ASCE 7-10 15.50

  0.00
  0.00
 18.00

 1,500.0

  40.0

   0.0
  30.0 psf/ft

   320.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf=       0.00

=

   110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil =  0.450

Vertical component of active 
Lateral soil pressure options:

NOT USED for Soil Pressure.
USED for Sliding Resistance.

NOT USED for Overturning Resistance. for passive pressure =   0.00 in

Equivalent Fluid Pressure Method

Design Summary

Wall Stability Ratios
Overturning =   4.88  OK
Sliding =   1.78  OK

Total Bearing Load =   19,140 lbs
...resultant ecc. =     2.37 in

Soil Pressure @ Toe =    1,252 psf  OK
Soil Pressure @ Heel =    1,483 psf  OK

Allowable =    1,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe =    1,502 psf
ACI Factored @ Heel =    1,779 psf
Footing Shear @ Toe =     14.3 psi  OK
Footing Shear @ Heel =     68.8 psi  OK

Allowable =     75.0 psi
Sliding Calcs (Vertical Component Used)

Lateral Sliding Force =   5,941.3 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
      0.0=

  8,613.1      0.0
  1,960.0

=
=

      0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

2nd
Stem OK

  0.00
Concrete

 13.00
 8#

 6.00
Edge

0.646

  7,634.0
 39,694.3
 61,399.1

     60.6
     75.0
 157.1
 10.50

   47.04
   10.08
   10.08

  2,500.0
 60,000.0  60,000.0

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 16.00ft
Wall Material Above "Ht" = Concrete
Thickness = 13.00in
Rebar Size = #  8
Rebar Spacing =  6.00in
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.000

Total Force @ Section =       0.0lbs
Moment....Actual =       0.0ft-l
Moment.....Allowable =  61,399.1ft-l
Shear.....Actual =       0.0psi
Shear.....Allowable =      75.0psi

Lap splice if above =    47.04in
   47.04in

Hook embed into footing    47.04=in

 Wall Weight =  157.1

Lap splice if below =

psf
Rebar Depth  'd' =  10.50in

Concrete Data
f'c =   2,500.0psi
Fy =

Load Factors
 Dead Load      1.200
 Live Load      1.600
 Earth, H      1.600
 Wind, W      1.600
 Seismic, E      1.000

psi
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Cantilevered Retaining Wall ENERCALC, INC. 1983-2016, Build:6.16.6.7, Ver:6.16.6.7
Licensee : Canyons Structural IncLic. # : KW-06009078

File = C:\Users\cambria\Desktop\08CONC~1.EC6

Description : 14' wall

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Project Title:
Engineer: Project ID:

Printed: 29 AUG 2016,  9:26AM

Project Descr:

  5.50
  8.50

 24.00
   0.00
   0.00

=Min. As %  0.0018

Footing Dimensions & Strengths

f'c =    2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
=    0.00

Footing Thickness = in
 14.00=

ft

Cover @ Top =  2.00 in @ Btm.=   3.00 in

Total Footing Width

=     145.00 pcfFooting Concrete Density
Fy =   60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: #4@ 5.50 in, #5@ 8.50 in, #6@ 12.00 in, #7@ 16.50 in, #8@ 21.50 in, #9@ 27.
#4@ 4.50 in, #5@ 6.75 in, #6@ 9.50 in, #7@ 13.00 in, #8@ 17.00 in, #9@ 21.5

= None Spec'd

=
=

=
=
=

   1,502
  23,265
   8,258
  15,007
   14.29
   75.00

Heel:

    1,779
       0
       0

  39,694
   68.82
   75.00

   Heel   Toe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 8 @ 6.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 8 @ 6.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

   6,125.0   12,645.4
lbs

    35,729.2

    -183.8Toe Active Pressure

  5.83  10.29
ftft

   130,142.4=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

  1.17       -214.4

  2.75=

=
=

Stem Weight(s)
=

   2,434.8   6.04     14,710.2
Earth @ Stem Transitions

=Footing Weight
=

   4,060.0   7.00     28,420.0
Key Weight

=Added Lateral Load

lbs

=     35,514.8

Vert. Component

Total

=
  19,140.2    173,272.6

* Axial live load NOT included in total displayed, or used for overturning
  resistance, but is included for soil pressure calculation.

Total = R.M.

=   5,941.3 O.T.M.

=

Resisting/Overturning Ratio =   4.88
Vertical Loads used for Soil Pressure =   19,140.2 lbs
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ROCK PROCTECTED SLOPE

Rise 4 ft⋅:=

Run 2 ft⋅:=

Wall Properties

embed 12 in⋅:=

no_rocks 4:=

i
1
2
3
4

= diai

20 in⋅
16 in⋅
16 in⋅
8 in⋅

:=

Total exposed wall
height 4 ft=

Summary of Required Rock Dimensions (inches)

diai

in
20

16

16

8

=
depthi

in
30

24

24

12

=i
1

2

3

4

=

rockwall 04.mcd 6/7/2010

08/2017
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> 1.5  .. OKRM
OTM

5.51=

RM 2.9
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 0.5
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
2.51=

friction 0.5:=

wall_weight 1.3
kip
ft

=wall_weight
i

rock_weighti∑:=

P 0.31
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.557=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 63.435 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 04.mcd 6/7/2010

08/2017
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ROCK PROCTECTED SLOPE

Rise 6 ft⋅:=

Run 3 ft⋅:=

Wall Properties

embed 12 in⋅:=

no_rocks 5:=

i
1
2
3
4
5

= diai

24 in⋅
20 in⋅
18 in⋅
16 in⋅
6 in⋅

:=

Total exposed wall
height 6 ft=

Summary of Required Rock Dimensions (inches)

diai

in
24

20

18

16

6

=
depthi

in
36

30

27

24

9

=i
1

2

3

4

5

=

rockwall 06.mcd 6/7/2010
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> 1.5  .. OKRM
OTM

4.52=

RM 6.5
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 1.4
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
1.95=

friction 0.50:=

wall_weight 2.11
kip
ft

=wall_weight
i

rock_weighti∑:=

P 0.61
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.557=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 63.435 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 06.mcd 6/7/2010
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ROCK PROCTECTED SLOPE

Rise 8 ft⋅:=

Run 3.5 ft⋅:=

Wall Properties

embed 16 in⋅:=

no_rocks 5:=

i
1
2
3
4
5

= diai

30 in⋅
24 in⋅
22 in⋅
18 in⋅
18 in⋅

:=

Total exposed wall
height 8 ft=

Summary of Required Rock Dimensions (inches)

diai

in
30

24

22

18

18

=
depthi

in
45

36

33

27

27

=i
1

2

3

4

5

=

rockwall 08.mcd 6/7/2010
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> 1.5  .. OKRM
OTM

3.89=

RM 14.4
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 3.7
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
1.67=

friction 0.50:=

wall_weight 3.46
kip
ft

=wall_weight
i

rock_weighti∑:=

P 1.19
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.606=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 66.371 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 08.mcd 6/7/2010

08/2017
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ROCK PROCTECTED SLOPE

Rise 10 ft⋅:=

Run 4.5 ft⋅:=

Wall Properties

embed 22 in⋅:=

no_rocks 6:=

i
1
2
3
4
5
6

= diai

36 in⋅
32 in⋅
26 in⋅
18 in⋅
18 in⋅
12 in⋅

:=

Total exposed wall
height 10 ft=

Summary of Required Rock Dimensions (inches)

diai

in
36

32

26

18

18

12

=
depthi

in
54

48

39

27

27

18

=i
1

2

3

4

5

6

=

rockwall 10.mcd 6/7/2010
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> 1.5  .. OKRM
OTM

3.34=

RM 24.7
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 7.4
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
1.59=

friction 0.50:=

wall_weight 5.03
kip
ft

=wall_weight
i

rock_weighti∑:=

P 1.88
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.596=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 65.772 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 10.mcd 6/7/2010
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ROCK PROCTECTED SLOPE

Rise 12 ft⋅:=

Run 5.5 ft⋅:=

Wall Properties

embed 30 in⋅:=

no_rocks 7:=

i
1
2
3
4
5
6
7

= diai

42 in⋅
34 in⋅
28 in⋅
24 in⋅
18 in⋅
16 in⋅
12 in⋅

:=

Total exposed wall
height 12 ft=

Summary of Required Rock Dimensions (inches)

diai

in
42

34

28

24

18

16

12

=
depthi

in
63

51

42

36

27

24

18

=i
1

2

3

4

5

6

7

=

rockwall 12.mcd 6/7/2010
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> 1.5  .. OKRM
OTM

2.88=

RM 38.8
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 13.5
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
1.51=

friction 0.50:=

wall_weight 6.65
kip
ft

=wall_weight
i

rock_weighti∑:=

P 2.79
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.59=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 65.376 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 12.mcd 6/7/2010
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ROCK PROCTECTED SLOPE

Rise 14 ft⋅:=

Run 6.5 ft⋅:=

Wall Properties

embed 32 in⋅:=

no_rocks 7:=

i
1
2
3
4
5
6
7

= diai

48 in⋅
40 in⋅
36 in⋅
24 in⋅
22 in⋅
18 in⋅
12 in⋅

:=

Total exposed wall
height 14 ft=

Summary of Required Rock Dimensions (inches)

diai

in
48

40

36

24

22

18

12

=
depthi

in
72

60

54

36

33

27

18

=i
1

2

3

4

5

6

7

=

rockwall 14.mcd 6/7/2010
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> 1.5  .. OKRM
OTM

2.96=

RM 60.1
kip ft⋅

ft
=RM

i

rock_weighti Disti⋅∑:=

OTM 20.3
kip ft⋅

ft
=OTM P

height
3

⋅:=

check overturning

> 1.5  .. OK
wall_weight friction⋅

passive_pressure embed2⋅

2
+

P
1.49=

friction 0.50:=

wall_weight 8.94
kip
ft

=wall_weight
i

rock_weighti∑:=

P 3.66
kip
ft

=active lateral soil pressure on each foot length of wallP active_pressure
height2

2
⋅ reduction⋅:=

reduction 0.585=reduction
angleincline anglerepose−

90 deg⋅ anglerepose−
:=

angleincline 65.095 deg=angleincline atan Slope 1−( ):=

passive_pressure 280 pcf⋅:=active_pressure 45 pcf⋅:=

The repose angle is based on the type of soil being retainedanglerepose 30 deg⋅:=

check sliding

rock_weighti wt diai depthi⋅ 0.85⋅( )⋅:=

wt 150 pcf⋅:=

rock data

STABILITY OF ROCK PROTECTED SLOPE

rockwall 14.mcd 6/7/2010
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Strip Footing - FC2.0 (front of house)
Design properties

 Roof Floor  Foundation
rooftrib 16 ft⋅:= floortrib 8 ft⋅:= fndn_height 10 ft⋅:=

RoofDL 15 psf⋅:= FloorDL 25 psf⋅:= Fndn_thick 10 in⋅:=

RoofLL 125psf:= FloorLL 40 psf⋅:= ftng_width 24 in⋅:=

WallDL 10 psf⋅:= Soil_bearing 3000 psf⋅:=

Footing width provided ADEQUATEftng_width 24 in=

Required footing widthw 16.8 in=

Total pressure applied to soil @ underside of footing p 4208 plf=

Fndn 1208 plf=Floors 760 plf=Roof 2240 plf=

Foundation Loads Floor LoadsRoof Loads

Number of suspended floorsno_fl 1:=

Number of storiesno_st 2:=

wall_height 12 ft⋅:=

Strip Footing - FC1.3-(Interior)
Design properties

 Roof Floor  Foundation
rooftrib 0 ft⋅:= floortrib 14 ft⋅:= fndn_height 3 ft⋅:=

RoofDL 15 psf⋅:= FloorDL 25 psf⋅:= Fndn_thick 10 in⋅:=

RoofLL 70psf:= FloorLL 40 psf⋅:= ftng_width 16 in⋅:=

WallDL 45 psf⋅:= Soil_bearing 3000 psf⋅:=

Footing width provided ADEQUATEftng_width 16 in=

Required footing widthw 10.5 in=

Total pressure applied to soil @ underside of footing p 2623 plf=

Fndn 363 plf=Floors 2260 plf=Roof 0 plf=

Foundation Loads Floor LoadsRoof Loads

Number of suspended floorsno_fl 1:=

Number of storiesno_st 2:=

wall_height 15 ft⋅:=
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 58 in=

lpl bpl d+:= lpl 14.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 12.5 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 1.27 in= < d 6.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 1.5 in=

Vu1 L a⋅ qu⋅:= Vu1 1.2 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 0.6 in= < d 6.5 in= OK

SQUARE FOOTING FS2.0
SQUARE SIZE L 24 in⋅:=

DEPTH h 10 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 12 kip=

dead load DL TL 0.20⋅:= DL 2.4 kip=

live load LL TL 0.80⋅:= LL 9.6 kip=

Bearing pressure for strength design

A L2
:= A 4ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=

08/2017

125 of 176



use s6 1= #6 E.W.

use s5 1= #5 E.W.

use s4 1= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 0.1 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 0.1 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 0.075 in2
=As ρ L⋅ d⋅:=

ρ 0.00048=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 0.52 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.029 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 2.2 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 8 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 58 in=

lpl bpl d+:= lpl 14.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 23.6 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 2.39 in= < d 6.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 4.5 in=

Vu1 L a⋅ qu⋅:= Vu1 4.6 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 1.81 in= < d 6.5 in= OK

SQUARE FOOTING FS2.5
SQUARE SIZE L 30 in⋅:=

DEPTH h 10 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 18.7 kip=

dead load DL TL 0.20⋅:= DL 3.75 kip=

live load LL TL 0.80⋅:= LL 15 kip=

Bearing pressure for strength design

A L2
:= A 6.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 1= #6 E.W.

use s5 1= #5 E.W.

use s4 2= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 0.238 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 0.238 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 0.179 in2
=As ρ L⋅ d⋅:=

ρ 0.00092=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 0.65 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.054 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 5.2 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 11 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 58 in=

lpl bpl d+:= lpl 14.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 37.1 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 3.76 in= < d 6.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 7.5 in=

Vu1 L a⋅ qu⋅:= Vu1 9.2 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 3.01 in= < d 6.5 in= OK

SQUARE FOOTING FS3.0
SQUARE SIZE L 36 in⋅:=

DEPTH h 10 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 27 kip=

dead load DL TL 0.20⋅:= DL 5.4 kip=

live load LL TL 0.80⋅:= LL 21.6 kip=

Bearing pressure for strength design

A L2
:= A 9ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 2= #6 E.W.

use s5 2= #5 E.W.

use s4 3= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 0.467 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 0.467 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 0.351 in2
=As ρ L⋅ d⋅:=

ρ 0.0015=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 0.78 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.088 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 10 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 14 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 58 in=

lpl bpl d+:= lpl 14.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 53.1 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 5.38 in= < d 6.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 10.5 in=

Vu1 L a⋅ qu⋅:= Vu1 15.1 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 4.22 in= < d 6.5 in= OK

SQUARE FOOTING FS3.5
SQUARE SIZE L 42 in⋅:=

DEPTH h 10 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 36.7 kip=

dead load DL TL 0.20⋅:= DL 7.35 kip=

live load LL TL 0.80⋅:= LL 29.4 kip=

Bearing pressure for strength design

A L2
:= A 12.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 2= #6 E.W.

use s5 3= #5 E.W.

use s4 5= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 0.811 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 0.811 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 0.61 in2
=As ρ L⋅ d⋅:=

ρ 0.00223=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 0.91 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.13 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 17.3 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 17 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 66 in=

lpl bpl d+:= lpl 16.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 69.4 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 6.19 in= < d 8.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 11.5 in=

Vu1 L a⋅ qu⋅:= Vu1 18.9 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 4.62 in= < d 8.5 in= OK

SQUARE FOOTING FS4.0
SQUARE SIZE L 48 in⋅:=

DEPTH h 12 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 48 kip=

dead load DL TL 0.20⋅:= DL 9.6 kip=

live load LL TL 0.80⋅:= LL 38.4 kip=

Bearing pressure for strength design

A L2
:= A 16ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 3= #6 E.W.

use s5 4= #5 E.W.

use s4 5= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 0.975 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 0.975 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 0.733 in2
=As ρ L⋅ d⋅:=

ρ 0.0018=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 1.36 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.105 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 27.3 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 20 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 66 in=

lpl bpl d+:= lpl 16.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 90.3 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 8.05 in= < d 8.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 14.5 in=

Vu1 L a⋅ qu⋅:= Vu1 26.8 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 5.83 in= < d 8.5 in= OK

SQUARE FOOTING FS4.5
SQUARE SIZE L 54 in⋅:=

DEPTH h 12 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 60.7 kip=

dead load DL TL 0.20⋅:= DL 12.15 kip=

live load LL TL 0.80⋅:= LL 48.6 kip=

Bearing pressure for strength design

A L2
:= A 20.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 4= #6 E.W.

use s5 5= #5 E.W.

use s4 8= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 1.464 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 1.464 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 1.1 in2
=As ρ L⋅ d⋅:=

ρ 0.0024=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 1.53 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.139 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 40.7 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 23 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 78 in=

lpl bpl d+:= lpl 19.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 110 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 8.3 in= < d 11.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 14.5 in=

Vu1 L a⋅ qu⋅:= Vu1 29.7 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 5.83 in= < d 11.5 in= OK

SQUARE FOOTING FS5.0
SQUARE SIZE L 60 in⋅:=

DEPTH h 15 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 75 kip=

dead load DL TL 0.20⋅:= DL 15 kip=

live load LL TL 0.80⋅:= LL 60 kip=

Bearing pressure for strength design

A L2
:= A 25ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 4= #6 E.W.

use s5 5= #5 E.W.

use s4 8= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 1.52 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 1.52 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 1.142 in2
=As ρ L⋅ d⋅:=

ρ 0.00166=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 2.3 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.097 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 57.7 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 26 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 78 in=

lpl bpl d+:= lpl 19.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 135.8 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 10.24 in= < d 11.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 17.5 in=

Vu1 L a⋅ qu⋅:= Vu1 39.5 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 7.03 in= < d 11.5 in= OK

SQUARE FOOTING FS5.5
SQUARE SIZE L 66 in⋅:=

DEPTH h 15 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 90.7 kip=

dead load DL TL 0.20⋅:= DL 18.15 kip=

live load LL TL 0.80⋅:= LL 72.6 kip=

Bearing pressure for strength design

A L2
:= A 30.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 5= #6 E.W.

use s5 7= #5 E.W.

use s4 11= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 2.092 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 2.092 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 1.573 in2
=As ρ L⋅ d⋅:=

ρ 0.00207=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 2.53 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.121 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 79 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 29 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 90 in=

lpl bpl d+:= lpl 22.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 159.8 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 10.45 in= < d 14.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 17.5 in=

Vu1 L a⋅ qu⋅:= Vu1 43 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 7.03 in= < d 14.5 in= OK

SQUARE FOOTING FS6.0
SQUARE SIZE L 72 in⋅:=

DEPTH h 18 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 108 kip=

dead load DL TL 0.20⋅:= DL 21.6 kip=

live load LL TL 0.80⋅:= LL 86.4 kip=

Bearing pressure for strength design

A L2
:= A 36ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 5= #6 E.W.

use s5 8= #5 E.W.

use s4 11= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 2.188 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 2.188 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 1.645 in2
=As ρ L⋅ d⋅:=

ρ 0.00158=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 3.48 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.092 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 105 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 32 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 90 in=

lpl bpl d+:= lpl 22.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 190.6 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 12.46 in= < d 14.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 20.5 in=

Vu1 L a⋅ qu⋅:= Vu1 54.6 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 8.24 in= < d 14.5 in= OK

SQUARE FOOTING FS6.5
SQUARE SIZE L 78 in⋅:=

DEPTH h 18 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 126.7 kip=

dead load DL TL 0.20⋅:= DL 25.35 kip=

live load LL TL 0.80⋅:= LL 101.4 kip=

Bearing pressure for strength design

A L2
:= A 42.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 7= #6 E.W.

use s5 10= #5 E.W.

use s4 15= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 2.849 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 2.849 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 2.142 in2
=As ρ L⋅ d⋅:=

ρ 0.00189=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 3.77 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.111 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 136 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 35 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 102 in=

lpl bpl d+:= lpl 25.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 218.9 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 12.62 in= < d 17.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 20.5 in=

Vu1 L a⋅ qu⋅:= Vu1 58.8 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 8.24 in= < d 17.5 in= OK

SQUARE FOOTING FS7.0
SQUARE SIZE L 84 in⋅:=

DEPTH h 21 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 147 kip=

dead load DL TL 0.20⋅:= DL 29.4 kip=

live load LL TL 0.80⋅:= LL 117.6 kip=

Bearing pressure for strength design

A L2
:= A 49ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 7= #6 E.W.

use s5 10= #5 E.W.

use s4 15= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 2.98 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 2.98 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 2.241 in2
=As ρ L⋅ d⋅:=

ρ 0.00152=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 4.9 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.089 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 172.7 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 38 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 102 in=

lpl bpl d+:= lpl 25.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 254.5 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 14.68 in= < d 17.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 23.5 in=

Vu1 L a⋅ qu⋅:= Vu1 72.3 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 9.45 in= < d 17.5 in= OK

SQUARE FOOTING FS7.5
SQUARE SIZE L 90 in⋅:=

DEPTH h 21 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 168.7 kip=

dead load DL TL 0.20⋅:= DL 33.75 kip=

live load LL TL 0.80⋅:= LL 135 kip=

Bearing pressure for strength design

A L2
:= A 56.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 9= #6 E.W.

use s5 13= #5 E.W.

use s4 19= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 3.731 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 3.731 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 2.806 in2
=As ρ L⋅ d⋅:=

ρ 0.00178=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 5.25 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.104 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 215.4 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 41 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 102 in=

lpl bpl d+:= lpl 25.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 292.7 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 16.88 in= < d 17.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 26.5 in=

Vu1 L a⋅ qu⋅:= Vu1 86.9 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 10.65 in= < d 17.5 in= OK

SQUARE FOOTING FS8.0
SQUARE SIZE L 96 in⋅:=

DEPTH h 21 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 192 kip=

dead load DL TL 0.20⋅:= DL 38.4 kip=

live load LL TL 0.80⋅:= LL 153.6 kip=

Bearing pressure for strength design

A L2
:= A 64ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=
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use s6 11= #6 E.W.

use s5 15= #5 E.W.

use s4 24= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 4.602 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 4.602 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 3.46 in2
=As ρ L⋅ d⋅:=

ρ 0.00206=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 5.6 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.12 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 264.6 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 44 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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qu 4920 psf=

Depth required for two-way or punching shear:

bpl 8 in⋅:= base plate or column square dimension

d h 3.5 in⋅−:= depth of reinforcing

bo 4 bpl d+( )⋅:= bo 114 in=

lpl bpl d+:= lpl 28.5 in=

Vu2 A lpl2−( ) qu⋅:= Vu2 327.7 kip=

d2
Vu2

φ 4⋅ fc psi⋅⋅ bo⋅
:= d2 16.91 in= < d 20.5 in= OK

Depth required for one-way shear:

a
L

2
bpl

2
− d−:= a 26.5 in=

Vu1 L a⋅ qu⋅:= Vu1 92.4 kip=

SQUARE CONCRETE COLUMN FOOTING cont'd

d1
Vu1

φ 2⋅ fc psi⋅⋅ L⋅
:= d1 10.65 in= < d 20.5 in= OK

SQUARE FOOTING FS8.5
SQUARE SIZE L 102 in⋅:=

DEPTH h 24 in⋅:=

Design criteria

fc 2500 psi⋅:= concrete strength

fy 60 ksi⋅:= steel yield strength

φ 0.85:= concrete factor

qa 3000 psf⋅:= soil bearing capacity

Column load

total load TL L2 qa⋅:= TL 216.7 kip=

dead load DL TL 0.20⋅:= DL 43.35 kip=

live load LL TL 0.80⋅:= LL 173.4 kip=

Bearing pressure for strength design

A L2
:= A 72.25 ft2

=

qu
1.4 DL⋅( ) 1.7 LL⋅( )+

A
:=

08/2017

151 of 176



use s6 11= #6 E.W.

use s5 16= #5 E.W.

use s4 24= #4 E.W.

 Rebar req'd

s6 ceil
As

0.44 in2
⋅







:=s5 ceil
As

0.31 in2
⋅







:=s4 ceil
As

0.20 in2
⋅







:=

As 4.739 in2
=As if Asmin As> Asmin, As,( ):=

Asmin 4.739 in2
=Asmin if Asmin As 1.33⋅> As 1.33⋅, Asmin,( ):=

As 3.563 in2
=As ρ L⋅ d⋅:=

ρ 0.0017=ρ
1
m

1 1 2 Ru⋅ m⋅ in 2−
⋅

fy
−−









⋅:=

Asmin 6.97 in2
=Asmin ρmin L⋅ d⋅:=

ρmin 0.0033=ρmin
200 psi⋅

fy
:=

Ru 0.1 kip=Ru
Mu in2

⋅

Φ L⋅ d2
⋅

:=

Mu 320.8 kft=Mu b L⋅ qu⋅
b

2
⋅:=

m 28.2=m
fy

.85 fc⋅
:=

steel factorΦ 0.9:=

b 47 in=b
L

2
bpl

2
−:=

Determine the required steel for the footing:
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Canyons Structural Inc. JOB TITLE Browning Ski Lodge
940 East Elm Ave.

Salt Lake City, UT 84109 JOB NO. SHEET NO.
801.486.6848 CALCULATED BY CRF DATE 8/14/17

CHECKED BY DATE

 Seismic Loads: ASCE 7- 10 Strength Level Forces   

Risk Category : II
Importance Factor (I) : 1.00

Site Class : B

Ss (0.2 sec) = 82.60 %g
S1 (1.0 sec) = 27.40 %g

Fa = 1.000 Sms = 0.826 SDS = 0.551 Design Category = D
Fv = 1.000 Sm1 = 0.274 SD1 = 0.183 Design Category = C

Seismic Design Category = D
Number of Stories: 2

Structure Type: Light Frame
Horizontal Struct Irregularities:No plan Irregularity

Vertical Structural Irregularities:No vertical Irregularity

Flexible Diaphragms: Yes
Building System: Bearing Wall Systems

Seismic resisting system: Light frame (wood) walls with structural wood shear panels
System Structural Height Limit: 65 ft
Actual Structural Height (hn) =26.0 ft

See ASCE7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 6.5
 Over-Strength Factor (Ωo) = 2.5

Deflection Amplification Factor (Cd) = 4
SDS = 0.551
SD1 = 0.183

ρ = redundancy coefficient
Seismic Load Effect (E) =    ρ QE +/- 0.2SDS D =    ρ QE   +/- 0.110D QE = horizontal seismic force

Special Seismic Load Effect (Em) =  Ωo QE +/- 0.2SDS D = 2.5 QE   +/- 0.110D D = dead load

PERMITTED ANALYTICAL PROCEDURES

Simplified Analysis  - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis  -  Permitted
Building period coef.  (CT) = 0.020 Cu = 1.53

Approx fundamental period (Ta) = CThn
x = 0.230 sec x= 0.75 Tmax = CuTa = 0.353

User calculated fundamental period (T) = 0 sec Use T = 0.230
Long Period Transition Period (TL) = ASCE7 map = 10

Seismic response coef. (Cs) = SDSI/R = 0.085
need not exceed Cs = Sd1 I /RT = 0.122
but not less than Cs = 0.044SdsI = 0.024

USE Cs = 0.085
Design Base Shear V = 0.085W

Model & Seismic Response Analysis  -  Permitted (see code for procedure)

ALLOWABLE STORY DRIFT

Structure Type: Non- masonry, 4 story or less designed to accommodate the story drift

Allowable story drift = 0.025hsx   where hsx is the story height below level x
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Canyons Structural Inc. JOB TITLE Browning Ski Lodge
940 East Elm Ave.

Salt Lake City, UT 84109 JOB NO. SHEET NO.
801.486.6848 CALCULATED BY CRF DATE 8/14/17

CHECKED BY DATE

 Seismic Loads: ASCE 7- 10 Strength Level Forces   

Risk Category : II
Importance Factor (I) : 1.00

Site Class : B

Ss (0.2 sec) = 82.60 %g
S1 (1.0 sec) = 27.40 %g

Fa = 1.000 Sms = 0.826 SDS = 0.551 Design Category = D
Fv = 1.000 Sm1 = 0.274 SD1 = 0.183 Design Category = C

Seismic Design Category = D
Number of Stories: 2

Structure Type: Light Frame
Horizontal Struct Irregularities:No plan Irregularity

Vertical Structural Irregularities:No vertical Irregularity

Flexible Diaphragms: Yes
Building System: Moment-resisting Frame Systems

Seismic resisting system: Steel ordinary moment frames 
System Structural Height Limit: System not permitted for this seismic design category (see code footnote for exception)
Actual Structural Height (hn) =26.0 ft

See ASCE7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 3.5
 Over-Strength Factor (Ωo) = 2.5

Deflection Amplification Factor (Cd) = 3
SDS = 0.551
SD1 = 0.183

ρ = redundancy coefficient
Seismic Load Effect (E) =    ρ QE +/- 0.2SDS D =    ρ QE   +/- 0.110D QE = horizontal seismic force

Special Seismic Load Effect (Em) =  Ωo QE +/- 0.2SDS D = 2.5 QE   +/- 0.110D D = dead load

PERMITTED ANALYTICAL PROCEDURES

Simplified Analysis  - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis  -  Permitted
Building period coef.  (CT) = 0.020 Cu = 1.53

Approx fundamental period (Ta) = CThn
x = 0.230 sec x= 0.75 Tmax = CuTa = 0.353

User calculated fundamental period (T) = 0 sec Use T = 0.230
Long Period Transition Period (TL) = ASCE7 map = 10

Seismic response coef. (Cs) = SDSI/R = 0.157
need not exceed Cs = Sd1 I /RT = 0.227
but not less than Cs = 0.044SdsI = 0.024

USE Cs = 0.157
Design Base Shear V = 0.157W

Model & Seismic Response Analysis  -  Permitted (see code for procedure)

ALLOWABLE STORY DRIFT

Structure Type: Non- masonry, 4 story or less designed to accommodate the story drift

Allowable story drift = 0.025hsx   where hsx is the story height below level x
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DESIGNER: CMF

SEISMIC SNOW LOAD flat, warm

Snow Load to include in lateral design (Utah Snow Study Amendment to the Code)

elevation 8800:=

RoofsnowL 125 psf⋅:= RoofLL if RoofsnowL 30 psf⋅> RoofsnowL 0.20 0.025
elevation 5000−

1000






⋅+





⋅





, 0 psf⋅,





:= RoofLL 37psf=

RoofLL 37psf=

13 Seismic Snow Loads.mcd 1 8/15/2017 at 7:42 AM
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V= 0.157 *W (Shearwall ASD)
Location Area DL Seismic SL Seismic Wt., Ws Level Force, VL # of walls Eave length Wall Length, L Wall Height, H Wall DL Wall Wt., Ww Wall Force, Vw Total Force, Vs

1 1600 ft^2 15 psf 37 psf 83.2 kips 13.1 kips 2 0.00 ft 80.0 ft 10.0 ft 8 psf 6.4 kips 1.0 kips 14.1 kips
2 1600 ft^2 25 psf 0 psf 40.0 kips 6.3 kips 3 0.00 ft 120.0 ft 10.0 ft 8 psf 9.6 kips 1.5 kips 7.8 kips

Horizontal Seismic Force Distribution
Browning Ski Lodge (Part A)

by Courtney R. Fleming
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V= 0.085 *W (Shearwall ASD)
Location Area DL Seismic SL Seismic Wt., Ws Level Force, VL # of walls Eave length Wall Length, L Wall Height, H Wall DL Wall Wt., Ww Wall Force, Vw Total Force, Vs

1 400 ft^2 15 psf 37 psf 20.8 kips 1.8 kips 4 0.00 ft 80.0 ft 10.0 ft 8 psf 6.4 kips 0.5 kips 2.3 kips
2 400 ft^2 25 psf 0 psf 10.0 kips 0.9 kips 4 0.00 ft 80.0 ft 10.0 ft 8 psf 6.4 kips 0.5 kips 1.4 kips
3 400 ft^2 25 psf 0 psf 10.0 kips 0.9 kips 4 0.00 ft 80.0 ft 10.0 ft 8 psf 6.4 kips 0.5 kips 1.4 kips

Browning Ski Lodge (Part B)
Horizontal Seismic Force Distribution

by Courtney R. Fleming

08/2017

158 of 176



Project: Browning Ski Lodge (Part A)
Engineer: Courtney R. Fleming, Project Engineer

Date: 8/15/2017               
Equivalent Lateral Force Procedure per latest version of ASCE 7

Seismic Forces Equivalent Lateral Force Procedure 
V = 0.157W Base Shear ASCE 7-10 Equation 12.8-1 pg. 89
Cs= 0.157 Seismic Response Coefficient (input from Code Search Spreadsheet: 'EQ'!F61)
T= 0.230 Building Period (input from Code Search Spreadsheet: 'EQ'!K56)

Total Seismic loads: Diaphragm Wall
123 kips 16 kips

Total Building wt. = 139 kips
Total Base Shear, V:

V, Seismic: 22 kips Seismic Controls

Seismic Controls for all wall designs

Vertical Distribution of Forces: 1
k= 1.0 ASCE 7-10 Equation 12.8-12, pg. 91

Level wi hi wi*hi^k wi*hi^k/Σwi*hi^k Cs Fx Vx (kips) ASD REDUCTION
Roof --- 86 kips 24.0 ft. 2074 0.8 0.157 17.7 kips 17.7 kips 12.7 kips

Upper Floor --- 48 kips 10.0 ft. 480 0.2 0.157 4.1 kips 21.9 kips 15.6 kips
Main --- 5 kips 0.0 ft. 0 0.0 0.157 0.0 kips 0.0 kips 0.0 kips

--- 0 kips 0.0 ft. 0 0.0 0.157 0.0 kips 0.0 kips 0.0 kips
--- 0.0 ft. 0 0.0 0.157 0.0 kips 0.0 kips 0.0 kips
--- 0.0 ft. 0 0.0 0.157 0.0 kips 0.0 kips 0.0 kips

Σ --- 139.2 kips -- 2554 21.9 kips
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Project: Browning Ski Lodge (Part B)
Engineer: Courtney R. Fleming, Project Engineer

Date: 8/15/2017               
Equivalent Lateral Force Procedure per latest version of ASCE 7

Seismic Forces Equivalent Lateral Force Procedure 
V = 0.085W Base Shear ASCE 7-10 Equation 12.8-1 pg. 89
Cs= 0.085 Seismic Response Coefficient (input from Code Search Spreadsheet: 'EQ'!F61)
T= 0.230 Building Period (input from Code Search Spreadsheet: 'EQ'!K56)

Total Seismic loads: Diaphragm Wall
48 kips 19 kips

Total Building wt. = 68 kips
Total Base Shear, V:

V, Seismic: 6 kips Seismic Controls

Seismic Controls for all wall designs

Vertical Distribution of Forces: 1
k= 1.0 ASCE 7-10 Equation 12.8-12, pg. 91

Level wi hi wi*hi^k wi*hi^k/Σwi*hi^k Cs Fx Vx (kips) ASD REDUCTION
Roof --- 32 kips 30.0 ft. 948 0.7 0.085 3.8 kips 3.8 kips 2.7 kips

Upper Floor --- 16 kips 20.0 ft. 328 0.2 0.085 1.3 kips 5.1 kips 3.6 kips
Main --- 16 kips 10.0 ft. 164 0.1 0.085 0.7 kips 5.7 kips 4.1 kips

--- 3 kips 0.0 ft. 0 0.0 0.085 0.0 kips 0.0 kips 0.0 kips
--- 0.0 ft. 0 0.0 0.085 0.0 kips 0.0 kips 0.0 kips
--- 0.0 ft. 0 0.0 0.085 0.0 kips 0.0 kips 0.0 kips

Σ --- 67.6 kips -- 1440 5.7 kips
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Courtney Fleming

Browning Ski Lodge

Ordinary Moment Frame - 2-Story

SK - 1

Aug 15, 2017 at 8:36 AM
MF1 - 2 Story.r3d

N1                              

N3                              

N4                              

N5                              

N6                              

Y

XZ

Loads: BLC 5, gravity                         
Envelope Only Solution
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWPQ=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É Wl êÇáå~êó=j çã Éåí=cê~ã É=J=OJpíçêó

eçí=oçääÉÇ=píÉÉä=mêçéÉêíáÉë
i ~ÄÉä b=xâëáz d =xâëáz k ì qÜÉêã =EyNbKKKaÉåëáíóxâLÑíKKK v áÉäÇxâëáz oó cì xâëáz o í

N e o| pqi OVMMM NNNRQ KP KSR KQV RM NKR RU NKO

eçí=oçääÉÇ=píÉÉä=pÉÅíáçå=pÉíë
i ~ÄÉä pÜ~éÉ qóéÉ aÉëáÖå=i áëí j ~íÉêá~ä aÉëáÖå=o ì äÉë ^ =xáåOz fóó=xáåQz fòò=xáåQz g=xáåQz

N ` l i e ppUñUñS _É~ã t áÇÉ=cä~åÖÉ e o| pqi o ì äÉpÉíO NMKQ NMM NMM NSM
O i l t bo _bKKKt NMñQR _É~ã t áÇÉ=cä~åÖÉ e o| pqi qóéáÅ~ä NPKP RPKQ OQU NKRN
P ì ééÉê=ÄÉ~ã t NMñQR _É~ã t áÇÉ=cä~åÖÉ e o| pqi qóéáÅ~ä NPKP RPKQ OQU NKRN

gçáåí=̀ ççêÇáå~íÉë=~åÇ=qÉã éÉê~íìêÉë
i ~ÄÉä u=xÑíz v =xÑíz w=xÑíz qÉã é=xcz aÉí~ÅÜ=cêçã =aá~éKKK

N k N M M M M
O k O NM M M M
P k P M NM M M
Q k Q NM NM M M
R k R M OM M M
S k S NM OM M M

gçáåí=_çìåÇ~êó=̀ çåÇáíáçåë
gçáåí=i ~ÄÉä u=xâLáåz v =xâLáåz w=xâLáåz u=oçíKxâJÑíLê~Çz v =oçíKxâJÑíLê~Çz w=oçíKxâJÑíLê~Çz

N k N o É~Åíáçå o É~Åíáçå o É~Åíáçå
O k O o É~Åíáçå o É~Åíáçå o É~Åíáçå
P k R o É~Åíáçå o É~Åíáçå
Q k S o É~Åíáçå o É~Åíáçå
R k P o É~Åíáçå o É~Åíáçå
S k Q o É~Åíáçå o É~Åíáçå

_~ëáÅ=iç~Ç=̀ ~ëÉë
_ i ` =aÉëÅêáéíáçå ` ~íÉÖçêó u=dê~î áíó v =dê~î áíó w=d ê~î áíó gçáåí mçáåí aáëíêáÄì íÉÇ ^ êÉ~Ej ÉKKK p ì êÑ~ÅÉEmKKK

N ëÉáëã áÅ=äç~Çë bi O
O ëåçï p i O N
P êççÑ=~åÇ=Ñäççê=a a i O O
Q äáî É=äç~Ç i i N
R Öê~î áíó a i JN

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=N=W=ëÉáëã áÅ=äç~ÇëF
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j T ñ KRT KRT M M
O j P ñ KSST KSST M M

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=O=W=ëåçï F
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j T v JKNS JKNS M M

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=N=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëyj cN=J=O=píçêóKêPÇz=
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWPQ=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É Wl êÇáå~êó=j çã Éåí=cê~ã É=J=OJpíçêó

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=P=W=êççÑ=~åÇ=Ñäççê=aF
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j T v JKOQ JKOQ M M
O j P v JKPUR JKPUR M M

j Éã ÄÉê=aáëíêáÄìíÉÇ=iç~Çë=E_i`=Q=W=äáîÉ=äç~ÇF
j Éã ÄÉê=i ~ÄÉä aáêÉÅíáçå p í~êí=j ~Öåáíì ÇÉxâLÑíIcIâëÑz båÇ=j ~Öåáíì ÇÉxâLÑíKKKp í~êí=i çÅ~íáçåxÑíIB z båÇ=i çÅ~íáçåxÑíIB z

N j P v JKQO JKQO M M

gçáåí=iç~Çë=~åÇ=båÑçêÅÉÇ=aáëéä~ÅÉã Éåíë=E_i` =O=W=ëåçïF
gçáåí=i ~ÄÉä i Ia Ij aáêÉÅíáçå j ~Öåáíì ÇÉxEâIâJÑíFI=EáåIê~ÇFI=EâGë{OLÑKKK

N k R i v JNV
O k S i v JNV

gçáåí=iç~Çë=~åÇ=båÑçêÅÉÇ=aáëéä~ÅÉã Éåíë=E_i` =P=W=êççÑ=~åÇ=Ñäççê=aF
gçáåí=i ~ÄÉä i Ia Ij aáêÉÅíáçå j ~Öåáíì ÇÉxEâIâJÑíFI=EáåIê~ÇFI=EâGë{OLÑKKK

N k R i v JP
O k S i v JP

båîÉäçéÉ=gçáåí=oÉ~Åíáçåë
gçáåí u=xâz i ` v =xâz i ` w=xâz i ` j u=xâJÑíz i ` j v =xâJÑíz i ` j w=xâJÑíz i `

N k N ã ~ñ KOQR O QNKMPN P M N M N M N M N
O ã áå M NS M NS M N M N M N M N
P k O ã ~ñ M NS QNKMPN P M N M N M N M N
Q ã áå JKOQR O M NS M N M N M N M N
R k R ã ~ñ OKQMQ NN M N M N M N M N M N
S ã áå JPKNOS U M N M N M N M N M N
T k S ã ~ñ PKNOS V M N M N M N M N M N
U ã áå JOKSS NS M N M N M N M N M N
V k P ã ~ñ PKQOP V M N M N M N M N M N
NM ã áå JPKNNP NS M N M N M N M N M N
NN k Q ã ~ñ OKVPN NN M N M N M N M N M N
NO ã áå JPKQOP U M N M N M N M N M N
NP qçí~äëW ã ~ñ NNKRQR V UOKMSO P M N
NQ ã áå JNNKRQR U M NS M N

båîÉäçéÉ=gçáåí=aáëéä~ÅÉã Éåíë
gçáåí u=xáåz i ` v =xáåz i ` w=xáåz i ` u=oçí~íKKKi ` v =oçí~íáçå=xKKK i ` w=oçí~íáçå=xKKK i `

N k N ã ~ñ M NS M NS M N M N M N NKVUNÉJMQ O
O ã áå M O M P M N M N M N M NS
P k O ã ~ñ M O M NS M N M N M N M NS
Q ã áå M NS M P M N M N M N JNKVUNÉJMQ O
R k P ã ~ñ M NS M NS M N M N M N M NS
S ã áå M V JKMNS P M N M N M N JQKMVVÉJMQ O
T k Q ã ~ñ M U M NS M N M N M N QKMVVÉJMQ O
U ã áå M NN JKMNS P M N M N M N M NS
V k R ã ~ñ M U M NS M N M N M N M NS
NM ã áå M NN JKMPN P M N M N M N JOKRROÉJMQ Q

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=O=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëyj cN=J=O=píçêóKêPÇz=
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWPQ=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É Wl êÇáå~êó=j çã Éåí=cê~ã É=J=OJpíçêó

båîÉäçéÉ=gçáåí=aáëéä~ÅÉã Éåíë=È çåíáåìÉÇF
gçáåí u=xáåz i ` v =xáåz i ` w=xáåz i ` u=oçí~íKKKi ` v =oçí~íáçå=xKKK i ` w=oçí~íáçå=xKKK i `

NN k S ã ~ñ M NS M NS M N M N M N OKRROÉJMQ Q
NO ã áå M V JKMPN P M N M N M N M NS

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=cçêÅÉë
j Éã ÄÉê pÉÅ ^ ñá~äxâz i ` ó=pÜÉ~êxâz i ` ò=pÜÉ~êxâz i ` qçêèì ÉxâJÑíz i ` óJó=j çã ÉKKKi ` òJò=j çã ÉåíxâJÑíz i `

N j N N ã ~ñ PSKTVO P KSN O M N M N M N OKTNO P
O ã áå M NS M NS M N M N M N M NS
P O ã ~ñ QMKSMS P KSN O M N M N M N M NS
Q ã áå M NS M NS M N M N M N JPKSPV O
R P ã ~ñ QNKMPN P KOQR O M N M N M N M N
S ã áå M NS M NS M N M N M N M N
T j O N ã ~ñ PSKTVO P M NS M N M N M N M NS
U ã áå M NS JKSN O M N M N M N JOKTNO P
V O ã ~ñ QMKSMS P M NS M N M N M N PKSPV O
NM ã áå M NS JKSN O M N M N M N M NS
NN P ã ~ñ QNKMPN P M NS M N M N M N M N
NO ã áå M NS JKOQR O M N M N M N M N
NP j P N ã ~ñ PKNNP V RKRQR O M N M N M N QKOPV O
NQ ã áå JPKNNP U M NS M N M N M N M NS
NR O ã ~ñ M N M P M N M N M N M NS
NS ã áå M N M NS M N M N M N JUKT O
NT P ã ~ñ PKNNP U M NS M N M N M N QKOPV O
NU ã áå JPKNNP V JRKRQR O M N M N M N M NS
NV j T N ã ~ñ OKSS V OKTVO P M N M N M N NKUMR O
OM ã áå JOKSS U M NS M N M N M N M NS
ON O ã ~ñ M N M P M N M N M N M NS
OO ã áå M N M NS M N M N M N JQKVMP Q
OP P ã ~ñ OKSS U M NS M N M N M N NKUMR O
OQ ã áå JOKSS V JOKTVO Q M N M N M N M NS

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=aÉÑäÉÅíáçåë
j Éã ÄÉê pÉÅ ñ=xáåz i ` ó=xáåz i ` ò=xáåz i ` ñ=oçí~íÉ=xêKKK i ` EåF=i Ló=o ~íáç i ` EåF=i Lò=o ~íáç i `

N j N N ã ~ñ KMPN P M N M N M N k ` N k ` N
O ã áå M NS M N M N M N k ` N k ` N
P O ã ~ñ KMNS P M N M N M N k ` N k ` N
Q ã áå M NS M N M N M N k ` N k ` N
R P ã ~ñ M N M N M N M N k ` N k ` N
S ã áå M N M N M N M N k ` N k ` N
T j O N ã ~ñ KMPN P M N M N M N k ` N k ` N
U ã áå M NS M N M N M N k ` N k ` N
V O ã ~ñ KMNS P M N M N M N k ` N k ` N
NM ã áå M NS M N M N M N k ` N k ` N
NN P ã ~ñ M N M N M N M N k ` N k ` N
NO ã áå M N M N M N M N k ` N k ` N
NP j P N ã ~ñ M N M NS M N M N k ` N k ` N
NQ ã áå M N JKMNT P M N M N k ` N k ` N
NR O ã ~ñ M N M NS M N M N k ` N k ` N
NS ã áå M N JKMOT O M N M N SRQOKPPV O k ` N
NT P ã ~ñ M N M NS M N M N k ` N k ` N

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=P=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëyj cN=J=O=píçêóKêPÇz=
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` çã é~åó W ^ ì Ö=NRI=OMNT
UWPQ=̂ jaÉëáÖåÉê W` çì êíåÉó=cäÉã áåÖ

gçÄ=k ì ã ÄÉê W_êçï åáåÖ=pâá=i çÇÖÉ ` ÜÉÅâÉÇ=_óW| | | | |
j çÇÉä=k ~ã É Wl êÇáå~êó=j çã Éåí=cê~ã É=J=OJpíçêó

båîÉäçéÉ=j Éã ÄÉê=pÉÅíáçå=aÉÑäÉÅíáçåë=È çåíáåìÉÇF
j Éã ÄÉê pÉÅ ñ=xáåz i ` ó=xáåz i ` ò=xáåz i ` ñ=oçí~íÉ=xêKKK i ` EåF=i Ló=o ~íáç i ` EåF=i Lò=o ~íáç i `

NU ã áå M N JKMNT P M N M N k ` N k ` N
NV j T N ã ~ñ M N M NS M N M N k ` N k ` N
OM ã áå M N JKMPO P M N M N k ` N k ` N
ON O ã ~ñ M N M NS M N M N k ` N k ` N
OO ã áå M N JKMQO Q M N M N k ` N k ` N
OP P ã ~ñ M N M NS M N M N k ` N k ` N
OQ ã áå M N JKMPO P M N M N k ` N k ` N

båîÉäçéÉ=̂ fp`=OåÇW=ioca=píÉÉä=̀ çÇÉ=̀ ÜÉÅâë
j Éã ÄÉê pÜ~éÉ ` çÇÉ=̀ KKKi çÅxÑíz i ` pÜÉ~ê=KKK i çÅxÑíz aáê i ` éÜáGmåÅ=xâz éÜáGmåí=xâz éÜáGj å=óJKKKéÜáGj å=òJKKK̀ Ä bèå

N j N e ppUñUñS KMVR NM P KMMQ M ó O OURKOPQ QSU NNMKOR NNMKOR NKKKKepp=TKKKK
O j O e ppUñUñS KMVR NM P KMMQ M ó O OURKOPQ QSU NNMKOR NNMKOR NKKKKepp=TKKKK
P j P t NMñQR KMQO QKSST O KMRU M ó O QQVKUNP RVUKR TQKVMS OMRKUTR NKKKKe NJNÄ
Q j T t NMñQR KMOQ QKSST Q KMOV M ó P QQVKUNP RVUKR TQKVMS OMRKUTR NKKKKe NJNÄ

o fp^ JPa =sÉêëáçå=NRKMKQ====== m~ÖÉ=Q=xyKKKyKKKyKKKymHh=a ÉëáÖåÉêëy_êçï åáåÖ=pâá=i çÇÖÉỳ ~äÅëyj cN=J=O=píçêóKêPÇz=
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8/21/2017

Level Line No. Mark Force V(k) Wood/Conc. Wind/Seismic Length (ft) Li (ft) % full-ht. Opening ht. Co Net L (ft) ν (plf) Height (ft) Reduction SW Type Uplift Uplift LEFTUplift RIGHT Holddowns 
1 1 1.1 2.00 wood/concrete Seismic 7 5.5 79% 2 1.094 6.0 332 10 1.00 B 3325 2834 2834 HDU2
2 2 2.2 2.30 wood/concrete Seismic 7 5.5 79% 2 1.094 6.0 382 10 1.00 C 3823 3333 3333 HTT4
9 3 9.3 0.60 wood/concrete Seismic 16 12 75% 6 0.889 10.7 56 12 1.00 A 675 n/a n/a -
9 4 9.4 0.60 wood/concrete Seismic 14 10 71% 6 0.875 8.8 69 12 1.00 A 823 n/a n/a -
8 2 8.2 5.40 wood/concrete Seismic 22 18 82% 6 0.917 16.5 327 18 1.00 B 5891 2545 2545 HDU2

Elliot Group - Browning Ski Lodge (Part A)
SUMMARY OF LATERAL FORCES-PERFORATED 

08/2017

166 of 176



CRF 8/21/2017

Level Line No. Wall No. Mark Force V(k) Wind/Seismic Length (ft) ν (plf) Height (ft) Reduction SW Type Uplift Uplift LEFTUplift RIGHT Holddowns 
R 1 1 R.1.1 20 43 9 1.00 A 384 n/a n/a -
R 1 2 R.1.2 14 43 9 1.00 A 384 n/a n/a -
R 1 3 R.1.3 0 43 0 #DIV/0! #DIV/0! 0 n/a n/a -
R 1 4 R.1.4 0 43 0 #DIV/0! #DIV/0! 0 n/a n/a -
R 1 5 R.1.5 0 43 0 #DIV/0! #DIV/0! 0 n/a n/a -
R 1 6 R.1.6 0 43 0 #DIV/0! #DIV/0! 0 n/a n/a -
R 1 7 R.1.7 0 43 0 #DIV/0! #DIV/0! 0 n/a n/a -

Totals 1.5 Seismic 34
wood/wood

3 1 1 3.1.1 20 97 9 1.00 A 874 n/a n/a -
3 1 2 3.1.2 14 97 9 1.00 A 874 n/a n/a -
3 1 3 3.1.3 0 97 0 #DIV/0! #DIV/0! 0 n/a n/a -
3 1 4 3.1.4 0 97 0 #DIV/0! #DIV/0! 0 n/a n/a -
3 1 5 3.1.5 0 97 0 #DIV/0! #DIV/0! 0 n/a n/a -
3 1 6 3.1.6 0 97 0 #DIV/0! #DIV/0! 0 n/a n/a -
3 1 7 3.1.7 0 97 0 #DIV/0! #DIV/0! 0 n/a n/a -

Totals 3.3 Seismic 34
wood/wood

2 1 1 2.1.1 20 125 9 1.00 A 1125 n/a n/a -
2 1 2 2.1.2 14 125 9 1.00 A 1125 n/a n/a -
2 1 3 2.1.3 0 125 0 #DIV/0! #DIV/0! 0 n/a n/a -
2 1 4 2.1.4 0 125 0 #DIV/0! #DIV/0! 0 n/a n/a -
2 1 5 2.1.5 0 125 0 #DIV/0! #DIV/0! 0 n/a n/a -
2 1 6 2.1.6 0 125 0 #DIV/0! #DIV/0! 0 n/a n/a -
2 1 7 2.1.7 0 125 0 #DIV/0! #DIV/0! 0 n/a n/a -

Totals 4.3 Seismic 34
wood/concrete

Elliot Group - Browning Ski Lodge (Part B)
SUMMARY OF LATERAL FORCES (SEGMENTED DESIGN)
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Project: Typ. Residential 
Designer: Courtney Fleming
Date: 1/4/2017

Anchor Bolts for Shearwalls, use 5/8" diameter bolts
Assume embedment depth in concrete > 6" so wood strength will control
Shear strength for 5/8" anchor bolt bearing against 1-1/2" douglas fir-larch

Wall Type Strength (lb/ft) Plate Thickness (in".)Plate Capacity at Bolt(lb) Required Spacing (in) Bolt Spacing
A 340 1.5 930 32.8 32
B 510 3 1190 28.0 28
C 665 3 1190 21.5 20
D 870 3 1190 16.4 16
2B 1020 3 1190 14.0 14
2C 1330 3 1190 10.7 10
2D 1740 3 1190 8.2 8

Reference NDS 2015 Table 11E, pg. 93  
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Software
Version 2.0.5154.2

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 30.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Do not evaluate concrete breakout in tension: No
Do not evaluate concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

Base Plate

General
Design method:ACI 318-11
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: F1554 Grade 36
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 10.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 11.38
Cmin (inch): 1.11
Smin (inch): 2.50

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

Load and Geometry
Load factor source: ACI 318 Section 9.2
Load combination: not set
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: D.3.3.4.3 (b) is satisfied
Ductility section for shear: D.3.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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<Figure 2>

Recommended Anchor
Anchor Name: Heavy Hex Bolt - 5/8"Ø Heavy Hex Bolt, F1554 Gr. 36

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces
Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

3610.01 0.0 0.00.0

0.0 0.0Sum 3610.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 3610
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

98250.7513100
fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension(Sec. D.5.1)

39310.70379471.0001.000.740900.00240.00
0.75fNcb (lb)fNb (lb)Ycp,NYc,NYed,NANco (in2ANc (in2)

0.75fNcb = 0.75f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. D.4.1 & Eq. D-3)
3794710.00025001.0024.0
Nb (lb)hef (in)f’c (psi)lakc

Nb = kclaÖf’chef1.5 (Eq. D-6)
5. Concrete Breakout Strength of Anchor in Tension (Sec. D.5.2)

70460.7025000.671.0
0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. D.4.1, Eq. D-13 & D-14)
6. Pullout Strength of Anchor in Tension (Sec. D.5.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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68810.7025001.000.6799999.002.00
0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. D.4.1 & Eq. D-16)
7. Side-Face Blowout Strength of Anchor in Tension (Sec. D.5.3)

Pass0.5268813610Side-face blowout
Pass0.5170463610Pullout
Pass (Governs)0.9239313610Concrete breakout
Pass0.3798253610Steel
StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)

5/8"Ø Heavy Hex Bolt, F1554 Gr. 36 with hef = 10.000 inch meets the selected design criteria.

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections D.8.1 and D.8.2 for torqued cast-in-place anchor is waived per 
designer option.

- Per designer input, ductility requirements for tension have been determined to be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of D.3.3.5.3 for shear need not be 
satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 30.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Do not evaluate concrete breakout in tension: No
Do not evaluate concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

Base Plate

General
Design method:ACI 318-11
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: F1554 Grade 36
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 14.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 15.38
Cmin (inch): 1.11
Smin (inch): 2.50

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

Load and Geometry
Load factor source: ACI 318 Section 9.2
Load combination: not set
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: D.3.3.4.3 (b) is satisfied
Ductility section for shear: D.3.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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<Figure 2>

Recommended Anchor
Anchor Name: Heavy Hex Bolt - 5/8"Ø Heavy Hex Bolt, F1554 Gr. 36

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces
Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

4670.01 0.0 0.00.0

0.0 0.0Sum 4670.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 4670
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

98250.7513100
fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension(Sec. D.5.1)

47400.70650581.0001.000.7291764.00336.00
0.75fNcb (lb)fNb (lb)Ycp,NYc,NYed,NANco (in2ANc (in2)

0.75fNcb = 0.75f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. D.4.1 & Eq. D-3)
6505814.00025001.00
Nb (lb)hef (in)f’c (psi)la

Nb = 16laÖf’chef5/3 (Eq. D-7)
5. Concrete Breakout Strength of Anchor in Tension (Sec. D.5.2)

70460.7025000.671.0
0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. D.4.1, Eq. D-13 & D-14)
6. Pullout Strength of Anchor in Tension (Sec. D.5.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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68810.7025001.000.6799999.002.00
0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. D.4.1 & Eq. D-16)
7. Side-Face Blowout Strength of Anchor in Tension (Sec. D.5.3)

Pass0.6868814670Side-face blowout
Pass0.6670464670Pullout
Pass (Governs)0.9947404670Concrete breakout
Pass0.4898254670Steel
StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)

5/8"Ø Heavy Hex Bolt, F1554 Gr. 36 with hef = 14.000 inch meets the selected design criteria.

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections D.8.1 and D.8.2 for torqued cast-in-place anchor is waived per 
designer option.

- Per designer input, ductility requirements for tension have been determined to be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of D.3.3.5.3 for shear need not be 
satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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