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GRAVITY 


Peyree Remodel  #17-291 
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RJ1 - Roof Rafter east


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
Engineer:
Project ID:


Printed: 23 AUG 2018,  9:51AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.8.15  .


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


Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase


Allowable Stress Design


Hem Fir
No.2


850.0
850.0


1,300.0
405.0


1,300.0
470.0


150.0
525.0 26.830


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 :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 2.0 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.709: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 5.750ft


51.07 psi=


=


FB : Allowable 1,236.54psi Fv : Allowable


2x10Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


172.50 psi==


Section used for this span 2x10
fb : Actual


Maximum Shear Stress Ratio 0.296 : 1


0.000 ft=
=


877.18psi fv : Actual


Maximum Deflection


0 <360
474


Ratio = 0 <240.0


Max Downward Transient Deflection 0.154 in 896Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.291 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 0.544 0.544
Overall MINimum 0.288 0.288
+D+H 0.256 0.256
+D+L+H 0.256 0.256
+D+Lr+H 0.256 0.256
+D+S+H 0.544 0.544
+D+0.750Lr+0.750L+H 0.256 0.256
+D+0.750L+0.750S+H 0.472 0.472
+D+0.60W+H 0.256 0.256
+D+0.70E+H 0.256 0.256
+D+0.750Lr+0.750L+0.450W+H 0.256 0.256
+D+0.750L+0.750S+0.450W+H 0.472 0.472
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RJ1 - Roof Rafter east


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
Engineer:
Project ID:


Printed: 23 AUG 2018,  9:51AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.8.15  .


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


+D+0.750L+0.750S+0.5250E+H 0.472 0.472
+0.60D+0.60W+0.60H 0.154 0.154
+0.60D+0.70E+0.60H 0.154 0.154
D Only 0.256 0.256
Lr Only
L Only
S Only 0.288 0.288
W Only
E Only
H Only
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB1 - Roof Beam north


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
Engineer:
Project ID:


Printed: 23 AUG 2018, 11:36AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.8.15  .


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 21.250 ft, (Roof)
Point Load :  D = 3.049,  S = 3.257 k @ 1.250 ft, (Girder Truss RXN)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.763: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 6.553ft


237.31 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


5.5x13.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x13.5
fb : Actual


Maximum Shear Stress Ratio 0.779 : 1


0.000 ft=
=


2,105.69psi fv : Actual


Maximum Deflection


0 <360
315


Ratio = 0 <240.0


Max Downward Transient Deflection 0.288 in 593Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.542 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 12.832 7.632
Overall MINimum 6.756 4.071
+D+H 6.076 3.562
+D+L+H 6.076 3.562
+D+Lr+H 6.076 3.562
+D+S+H 12.832 7.632
+D+0.750Lr+0.750L+H 6.076 3.562
+D+0.750L+0.750S+H 11.143 6.615
+D+0.60W+H 6.076 3.562
+D+0.70E+H 6.076 3.562
+D+0.750Lr+0.750L+0.450W+H 6.076 3.562
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB1 - Roof Beam north
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.450W+H 11.143 6.615
+D+0.750L+0.750S+0.5250E+H 11.143 6.615
+0.60D+0.60W+0.60H 3.645 2.137
+0.60D+0.70E+0.60H 3.645 2.137
D Only 6.076 3.562
Lr Only
L Only
S Only 6.756 4.071
W Only
E Only
H Only
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB2 - Roof Beam center


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
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Project ID:


Printed: 23 AUG 2018, 11:41AM


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 24.625 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.732: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 9.834ft


133.45 psi=


=


FB : Allowable 2,627.88psi Fv : Allowable


5.5x19.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x19.5
fb : Actual


Maximum Shear Stress Ratio 0.438 : 1


0.000 ft=
=


1,924.15psi fv : Actual


Maximum Deflection


0 <360
368


Ratio = 0 <240.0


Max Downward Transient Deflection 0.341 in 692Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.640 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 11.367 11.367
Overall MINimum 6.054 6.054
+D+H 5.314 5.314
+D+L+H 5.314 5.314
+D+Lr+H 5.314 5.314
+D+S+H 11.367 11.367
+D+0.750Lr+0.750L+H 5.314 5.314
+D+0.750L+0.750S+H 9.854 9.854
+D+0.60W+H 5.314 5.314
+D+0.70E+H 5.314 5.314
+D+0.750Lr+0.750L+0.450W+H 5.314 5.314
+D+0.750L+0.750S+0.450W+H 9.854 9.854
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.5250E+H 9.854 9.854
+0.60D+0.60W+0.60H 3.188 3.188
+0.60D+0.70E+0.60H 3.188 3.188
D Only 5.314 5.314
Lr Only
L Only
S Only 6.054 6.054
W Only
E Only
H Only
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB3 - Roof Beam south


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
Engineer:
Project ID:


Printed: 23 AUG 2018, 11:43AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.8.15  .


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 26.0 ft, (Roof)
Point Load :  D = 1.209,  S = 1.210 k @ 3.250 ft, (Girder Truss RXN)
Point Load :  D = 1.209,  S = 1.210 k @ 10.250 ft, (Girder Truss RXN)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.652: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 7.719ft


151.40 psi=


=


FB : Allowable 2,721.74psi Fv : Allowable


5.5x18Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x18
fb : Actual


Maximum Shear Stress Ratio 0.497 : 1


0.000 ft=
=


1,775.38psi fv : Actual


Maximum Deflection


0 <360
476


Ratio = 0 <240.0


Max Downward Transient Deflection 0.199 in 905Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.378 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 11.792 11.308
Overall MINimum 6.206 5.964
+D+H 5.586 5.344
+D+L+H 5.586 5.344
+D+Lr+H 5.586 5.344
+D+S+H 11.792 11.308
+D+0.750Lr+0.750L+H 5.586 5.344
+D+0.750L+0.750S+H 10.240 9.817
+D+0.60W+H 5.586 5.344
+D+0.70E+H 5.586 5.344
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB3 - Roof Beam south
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750Lr+0.750L+0.450W+H 5.586 5.344
+D+0.750L+0.750S+0.450W+H 10.240 9.817
+D+0.750L+0.750S+0.5250E+H 10.240 9.817
+0.60D+0.60W+0.60H 3.351 3.206
+0.60D+0.70E+0.60H 3.351 3.206
D Only 5.586 5.344
Lr Only
L Only
S Only 6.206 5.964
W Only
E Only
H Only
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : RB4 - Roof Beam south


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200
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Project Title:
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Project ID:
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Project Descr:
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


Hem Fir
No.2


850.0
850.0


1,300.0
405.0


1,300.0
470.0


150.0
525.0 26.830


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 :ASCE 7-10


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


Beam self weight calculated and added to loads
.DESIGN SUMMARY Design OK


Maximum Bending Stress Ratio 0.951: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 6.934ft


56.32 psi=


=


FB : Allowable 1,075.25psi Fv : Allowable


4x12Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


172.50 psi==


Section used for this span 4x12
fb : Actual


Maximum Shear Stress Ratio 0.327 : 1


0.000 ft=
=


1,022.77psi fv : Actual


Maximum Deflection


0 <360
575


Ratio = 0 <240.0


Max Downward Transient Deflection 0.109 in 1100Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.208 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 1.631 7.365
Overall MINimum 0.854 3.825
+D+H 0.777 3.540
+D+L+H 0.777 3.540
+D+Lr+H 0.777 3.540
+D+S+H 1.631 7.365
+D+0.750Lr+0.750L+H 0.777 3.540
+D+0.750L+0.750S+H 1.418 6.409
+D+0.60W+H 0.777 3.540
+D+0.70E+H 0.777 3.540
+D+0.750Lr+0.750L+0.450W+H 0.777 3.540
+D+0.750L+0.750S+0.450W+H 1.418 6.409
+D+0.750L+0.750S+0.5250E+H 1.418 6.409
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+0.60D+0.60W+0.60H 0.466 2.124
+0.60D+0.70E+0.60H 0.466 2.124
D Only 0.777 3.540
Lr Only
L Only
S Only 0.854 3.825
W Only
E Only
H Only
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Wood Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 12.0 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.686: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 9.584ft


97.14 psi=


=


FB : Allowable 2,733.34psi Fv : Allowable


5.5x13.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x13.5
fb : Actual


Maximum Shear Stress Ratio 0.319 : 1


0.000 ft=
=


1,873.85psi fv : Actual


Maximum Deflection


0 <360
269


Ratio = 0 <240.0


Max Downward Transient Deflection 0.451 in 509Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.855 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 5.444 5.444
Overall MINimum 2.875 2.875
+D+H 2.569 2.569
+D+L+H 2.569 2.569
+D+Lr+H 2.569 2.569
+D+S+H 5.444 5.444
+D+0.750Lr+0.750L+H 2.569 2.569
+D+0.750L+0.750S+H 4.726 4.726
+D+0.60W+H 2.569 2.569
+D+0.70E+H 2.569 2.569
+D+0.750Lr+0.750L+0.450W+H 2.569 2.569
+D+0.750L+0.750S+0.450W+H 4.726 4.726
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.5250E+H 4.726 4.726
+0.60D+0.60W+0.60H 1.542 1.542
+0.60D+0.70E+0.60H 1.542 1.542
D Only 2.569 2.569
Lr Only
L Only
S Only 2.875 2.875
W Only
E Only
H Only


SG13







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


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


Allowable Stress Design


Hem Fir
No.2


850.0
850.0


1,300.0
405.0


1,300.0
470.0


150.0
525.0 26.840


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 :ASCE 7-10


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


Varying Uniform Load :  D= 0.0210->0.0210,  S= 0.0250->0.0250 ksf, Extent = 0.0 -->> 11.0 ft,  Trib Width = 6.0->0.0 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.681: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 4.657ft


51.64 psi=


=


FB : Allowable 1,270.75psi Fv : Allowable


4x8Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


172.50 psi==


Section used for this span 4x8
fb : Actual


Maximum Shear Stress Ratio 0.299 : 1


0.000 ft=
=


865.79psi fv : Actual


Maximum Deflection


0 <360
402


Ratio = 0 <240.0


Max Downward Transient Deflection 0.172 in 765Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.328 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 0.412 0.180 0.90 1.300 1.00 1.00 1.00 1.05 410.14 994.50 0.41 135.001.00 24.32
1.00+D+L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.371 0.162 1.00 1.300 1.00 1.00 1.00 1.05 410.14 1105.00 0.41 150.001.00 24.32
1.00+D+Lr+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.297 0.130 1.25 1.300 1.00 1.00 1.00 1.05 410.14 1381.25 0.41 187.501.00 24.32
1.00+D+S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.681 0.299 1.15 1.300 1.00 1.00 1.00 2.21 865.79 1270.75 0.87 172.501.00 51.64
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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
1.00+D+0.750Lr+0.750L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.297 0.130 1.25 1.300 1.00 1.00 1.00 1.05 410.14 1381.25 0.41 187.501.00 24.32
1.00+D+0.750L+0.750S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.592 0.260 1.15 1.300 1.00 1.00 1.00 1.92 751.87 1270.75 0.76 172.501.00 44.81
1.00+D+0.60W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.232 0.101 1.60 1.300 1.00 1.00 1.00 1.05 410.14 1768.00 0.41 240.001.00 24.32
1.00+D+0.70E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.232 0.101 1.60 1.300 1.00 1.00 1.00 1.05 410.14 1768.00 0.41 240.001.00 24.32
1.00+D+0.750Lr+0.750L+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.232 0.101 1.60 1.300 1.00 1.00 1.00 1.05 410.14 1768.00 0.41 240.001.00 24.32
1.00+D+0.750L+0.750S+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.425 0.187 1.60 1.300 1.00 1.00 1.00 1.92 751.87 1768.00 0.76 240.001.00 44.81
1.00+D+0.750L+0.750S+0.5250E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.425 0.187 1.60 1.300 1.00 1.00 1.00 1.92 751.87 1768.00 0.76 240.001.00 44.81
1.00+0.60D+0.60W+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.139 0.061 1.60 1.300 1.00 1.00 1.00 0.63 246.08 1768.00 0.25 240.001.00 14.59
1.00+0.60D+0.70E+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 11.0 ft 1 0.139 0.061 1.60 1.300 1.00 1.00 1.00 0.63 246.08 1768.00 0.25 240.001.00 14.59


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


Overall Maximum Deflections


+D+S+H 1 0.3280 5.299 0.0000 0.000
.


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


Overall MAXimum 1.038 0.532
Overall MINimum 0.550 0.275
+D+H 0.488 0.257
+D+L+H 0.488 0.257
+D+Lr+H 0.488 0.257
+D+S+H 1.038 0.532
+D+0.750Lr+0.750L+H 0.488 0.257
+D+0.750L+0.750S+H 0.901 0.463
+D+0.60W+H 0.488 0.257
+D+0.70E+H 0.488 0.257
+D+0.750Lr+0.750L+0.450W+H 0.488 0.257
+D+0.750L+0.750S+0.450W+H 0.901 0.463
+D+0.750L+0.750S+0.5250E+H 0.901 0.463
+0.60D+0.60W+0.60H 0.293 0.154
+0.60D+0.70E+0.60H 0.293 0.154
D Only 0.488 0.257
Lr Only
L Only
S Only 0.550 0.275
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


Douglas Fir - Larch
No.1


1,000.0
1,000.0
1,500.0


625.0


1,700.0
620.0


180.0
675.0 31.210


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 :ASCE 7-10


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


Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 14.0 ft, (Roof)
.DESIGN SUMMARY Design OK


Maximum Bending Stress Ratio 0.809: 1


Load Combination +D+S+H


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


68.54 psi=


=


FB : Allowable 1,150.00psi Fv : Allowable


6x8Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


207.00 psi==


Section used for this span 6x8
fb : Actual


Maximum Shear Stress Ratio 0.331 : 1


6.387 ft=
=


930.74psi fv : Actual


Maximum Deflection


0 <360
778


Ratio = 0 <240.0


Max Downward Transient Deflection 0.058 in 1451Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.108 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 = 7.0 ft 1 0.480 0.196 0.90 1.000 1.00 1.00 1.00 1.86 431.83 900.00 0.87 162.001.00 31.80
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.432 0.177 1.00 1.000 1.00 1.00 1.00 1.86 431.83 1000.00 0.87 180.001.00 31.80
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.345 0.141 1.25 1.000 1.00 1.00 1.00 1.86 431.83 1250.00 0.87 225.001.00 31.80
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.809 0.331 1.15 1.000 1.00 1.00 1.00 4.00 930.74 1150.00 1.88 207.001.00 68.54
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 = 7.0 ft 1 0.345 0.141 1.25 1.000 1.00 1.00 1.00 1.86 431.83 1250.00 0.87 225.001.00 31.80
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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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 = 7.0 ft 1 0.701 0.287 1.15 1.000 1.00 1.00 1.00 3.46 806.01 1150.00 1.63 207.001.00 59.36
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 = 7.0 ft 1 0.270 0.110 1.60 1.000 1.00 1.00 1.00 1.86 431.83 1600.00 0.87 288.001.00 31.80
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 = 7.0 ft 1 0.270 0.110 1.60 1.000 1.00 1.00 1.00 1.86 431.83 1600.00 0.87 288.001.00 31.80
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 = 7.0 ft 1 0.270 0.110 1.60 1.000 1.00 1.00 1.00 1.86 431.83 1600.00 0.87 288.001.00 31.80
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 = 7.0 ft 1 0.504 0.206 1.60 1.000 1.00 1.00 1.00 3.46 806.01 1600.00 1.63 288.001.00 59.36
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 = 7.0 ft 1 0.504 0.206 1.60 1.000 1.00 1.00 1.00 3.46 806.01 1600.00 1.63 288.001.00 59.36
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 = 7.0 ft 1 0.162 0.066 1.60 1.000 1.00 1.00 1.00 1.11 259.10 1600.00 0.52 288.001.00 19.08
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 = 7.0 ft 1 0.162 0.066 1.60 1.000 1.00 1.00 1.00 1.11 259.10 1600.00 0.52 288.001.00 19.08


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


Overall Maximum Deflections


+D+S+H 1 0.1079 3.526 0.0000 0.000
.


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


Overall MAXimum 2.285 2.285
Overall MINimum 1.225 1.225
+D+H 1.060 1.060
+D+L+H 1.060 1.060
+D+Lr+H 1.060 1.060
+D+S+H 2.285 2.285
+D+0.750Lr+0.750L+H 1.060 1.060
+D+0.750L+0.750S+H 1.979 1.979
+D+0.60W+H 1.060 1.060
+D+0.70E+H 1.060 1.060
+D+0.750Lr+0.750L+0.450W+H 1.060 1.060
+D+0.750L+0.750S+0.450W+H 1.979 1.979
+D+0.750L+0.750S+0.5250E+H 1.979 1.979
+0.60D+0.60W+0.60H 0.636 0.636
+0.60D+0.70E+0.60H 0.636 0.636
D Only 1.060 1.060
Lr Only
L Only
S Only 1.225 1.225
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 12.50 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.390: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 7.125ft


72.04 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


5.5x13.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x13.5
fb : Actual


Maximum Shear Stress Ratio 0.236 : 1


13.158 ft=
=


1,077.69psi fv : Actual


Maximum Deflection


0 <360
629


Ratio = 0 <240.0


Max Downward Transient Deflection 0.144 in 1190Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.272 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 4.211 4.211
Overall MINimum 2.227 2.227
+D+H 1.985 1.985
+D+L+H 1.985 1.985
+D+Lr+H 1.985 1.985
+D+S+H 4.211 4.211
+D+0.750Lr+0.750L+H 1.985 1.985
+D+0.750L+0.750S+H 3.655 3.655
+D+0.60W+H 1.985 1.985
+D+0.70E+H 1.985 1.985
+D+0.750Lr+0.750L+0.450W+H 1.985 1.985
+D+0.750L+0.750S+0.450W+H 3.655 3.655
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.5250E+H 3.655 3.655
+0.60D+0.60W+0.60H 1.191 1.191
+0.60D+0.70E+0.60H 1.191 1.191
D Only 1.985 1.985
Lr Only
L Only
S Only 2.227 2.227
W Only
E Only
H Only
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 5.5x7.5Analysis Method :


14.250Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species DF/DF
Wood Grade 24F - V4
Fb + 2,400.0


1,850.0 psi
1,650.0


650.0


265.0
1,100.0


31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,800.0
950.0


1,600.0
850.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 7.50 in


Area 41.250 in^2
Ix 193.359 in^4
Iy 103.984 in^4


Wood Grading/Manuf. Western
Wood Member Type GLB


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,800.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 14.250 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 127.359 lbs * Dead Load Factor
BENDING LOADS . . .


Roof - 9.5ft trib: Lat. Uniform Load creating Mx-x, D = 0.1995, S = 0.2375 k/ft
C&C Wind - 4.25ft trib: Lat. Uniform Load creating My-y, W = 0.1550 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.9372


Location of max.above base 7.173 ft


Applied Axial 0.1274 k
Applied Mx 11.092 k-ft


Load Combination +D+S+H


Load Combination +D+S+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 113.223 psi
304.750Allowable Shear psi


0.3715 : 1 Bending Compression Tension


Location of max.above base 14.250 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 3.114 k Bottom along Y-Y 3.114 k
Top along X-X 1.104 k Bottom along X-X 1.104 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 1.177 in at 7.173 ft above base


for load combination : +D+S+H
Along X-X 0.8737 in at 7.173 ft above base


Fc : Allowable 1,256.16 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 1.421 0.1271.421
+D+L+H 1.421 0.1271.421
+D+Lr+H 1.421 0.1271.421
+D+S+H 3.114 0.1273.114
+D+0.750Lr+0.750L+H 1.421 0.1271.421
+D+0.750L+0.750S+H 2.691 0.1272.691
+D+0.60W+H 1.421 0.1271.4210.663 0.663
+D+0.70E+H 1.421 0.1271.421
+D+0.750Lr+0.750L+0.450W+H 1.421 0.1271.4210.497 0.497
+D+0.750L+0.750S+0.450W+H 2.691 0.1272.6910.497 0.497
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 2.691 0.1272.691
+0.60D+0.60W+0.60H 0.853 0.0760.8530.663 0.663
+0.60D+0.70E+0.60H 0.853 0.0760.853
D Only 1.421 0.1271.421
Lr Only
L Only
S Only 1.6921.692
W Only 1.104 1.104
E Only
H Only


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


+D+H 0.0000 0.538 7.173 ftft inin 0.000
+D+L+H 0.0000 0.538 7.173 ftft inin 0.000
+D+Lr+H 0.0000 0.538 7.173 ftft inin 0.000
+D+S+H 0.0000 1.177 7.173 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.538 7.173 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 1.017 7.173 ftft inin 0.000
+D+0.60W+H 0.5242 0.538 7.173 ftft inin 7.173
+D+0.70E+H 0.0000 0.538 7.173 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.3932 0.538 7.173 ftft inin 7.173
+D+0.750L+0.750S+0.450W+H 0.3932 1.017 7.173 ftft inin 7.173
+D+0.750L+0.750S+0.5250E+H 0.0000 1.017 7.173 ftft inin 0.000
+0.60D+0.60W+0.60H 0.5242 0.323 7.173 ftft inin 7.173
+0.60D+0.70E+0.60H 0.0000 0.323 7.173 ftft inin 0.000
D Only 0.0000 0.538 7.173 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.640 7.173 ftft inin 0.000
W Only 0.8737 0.000 0.000 ftft inin 7.173
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 14.250 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.704: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 7.000ft


106.39 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


5.5x10.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x10.5
fb : Actual


Maximum Shear Stress Ratio 0.349 : 1


13.131 ft=
=


1,943.31psi fv : Actual


Maximum Deflection


0 <360
276


Ratio = 0 <240.0


Max Downward Transient Deflection 0.324 in 518Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.608 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 4.676 4.676
Overall MINimum 2.494 2.494
+D+H 2.182 2.182
+D+L+H 2.182 2.182
+D+Lr+H 2.182 2.182
+D+S+H 4.676 4.676
+D+0.750Lr+0.750L+H 2.182 2.182
+D+0.750L+0.750S+H 4.053 4.053
+D+0.60W+H 2.182 2.182
+D+0.70E+H 2.182 2.182
+D+0.750Lr+0.750L+0.450W+H 2.182 2.182
+D+0.750L+0.750S+0.450W+H 4.053 4.053
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.5250E+H 4.053 4.053
+0.60D+0.60W+0.60H 1.309 1.309
+0.60D+0.70E+0.60H 1.309 1.309
D Only 2.182 2.182
Lr Only
L Only
S Only 2.494 2.494
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


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


Beam self weight calculated and added to loads
Uniform Load :  D = 0.0210,  S = 0.0250 ksf,  Tributary Width = 14.250 ft, (Roof)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.700: 1


Load Combination +D+S+H


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


105.82 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


5.5x7.5Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 5.5x7.5
fb : Actual


Maximum Shear Stress Ratio 0.347 : 1


0.000 ft=
=


1,932.91psi fv : Actual


Maximum Deflection


0 <360
277


Ratio = 0 <240.0


Max Downward Transient Deflection 0.232 in 518Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.432 in Ratio = >=240.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 3.322 3.322
Overall MINimum 1.781 1.781
+D+H 1.541 1.541
+D+L+H 1.541 1.541
+D+Lr+H 1.541 1.541
+D+S+H 3.322 3.322
+D+0.750Lr+0.750L+H 1.541 1.541
+D+0.750L+0.750S+H 2.877 2.877
+D+0.60W+H 1.541 1.541
+D+0.70E+H 1.541 1.541
+D+0.750Lr+0.750L+0.450W+H 1.541 1.541
+D+0.750L+0.750S+0.450W+H 2.877 2.877
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.5250E+H 2.877 2.877
+0.60D+0.60W+0.60H 0.925 0.925
+0.60D+0.70E+0.60H 0.925 0.925
D Only 1.541 1.541
Lr Only
L Only
S Only 1.781 1.781
W Only
E Only
H Only
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 2-2x8Analysis Method :


6.0Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.20


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.0 in
Exact Depth 7.250 in


Area 21.750 in^2
Ix 95.270 in^4
Iy 16.313 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.050


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.20


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 6.0 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 24.315 lbs * Dead Load Factor
BENDING LOADS . . .


Roof - 4ft trib: Lat. Uniform Load creating Mx-x, D = 0.0840, S = 0.10 k/ft
C&C Wind - 4.25ft trib: Lat. Uniform Load creating My-y, W = 0.1550 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.4124


Location of max.above base 3.020 ft


Applied Axial 0.02432 k
Applied Mx 0.7155 k-ft


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


Load Combination +D+S+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 38.069 psi
172.50Allowable Shear psi


0.2207 : 1 Bending Compression Tension


Location of max.above base 6.0 ft


: 1


At maximum location values are . . .


Applied My 0.3139 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.5520 k Bottom along Y-Y 0.5520 k
Top along X-X 0.4650 k Bottom along X-X 0.4650 kGoverning NDS ForumlaComp + Mxx + Myy, NDS Eq. 3.9-


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.04379 in at 3.020 ft above base


for load combination : +D+S+H
Along X-X 0.2154 in at 3.020 ft above base


Fc : Allowable 1,851.90 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 0.252 0.0240.252
+D+L+H 0.252 0.0240.252
+D+Lr+H 0.252 0.0240.252
+D+S+H 0.552 0.0240.552
+D+0.750Lr+0.750L+H 0.252 0.0240.252
+D+0.750L+0.750S+H 0.477 0.0240.477
+D+0.60W+H 0.252 0.0240.2520.279 0.279
+D+0.70E+H 0.252 0.0240.252
+D+0.750Lr+0.750L+0.450W+H 0.252 0.0240.2520.209 0.209
+D+0.750L+0.750S+0.450W+H 0.477 0.0240.4770.209 0.209
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 0.477 0.0240.477
+0.60D+0.60W+0.60H 0.151 0.0150.1510.279 0.279
+0.60D+0.70E+0.60H 0.151 0.0150.151
D Only 0.252 0.0240.252
Lr Only
L Only
S Only 0.3000.300
W Only 0.465 0.465
E Only
H Only


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


+D+H 0.0000 0.020 3.020 ftft inin 0.000
+D+L+H 0.0000 0.020 3.020 ftft inin 0.000
+D+Lr+H 0.0000 0.020 3.020 ftft inin 0.000
+D+S+H 0.0000 0.044 3.020 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.020 3.020 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.038 3.020 ftft inin 0.000
+D+0.60W+H 0.1293 0.020 3.020 ftft inin 3.020
+D+0.70E+H 0.0000 0.020 3.020 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0969 0.020 3.020 ftft inin 3.020
+D+0.750L+0.750S+0.450W+H 0.0969 0.038 3.020 ftft inin 3.020
+D+0.750L+0.750S+0.5250E+H 0.0000 0.038 3.020 ftft inin 0.000
+0.60D+0.60W+0.60H 0.1293 0.012 3.020 ftft inin 3.020
+0.60D+0.70E+0.60H 0.0000 0.012 3.020 ftft inin 0.000
D Only 0.0000 0.020 3.020 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000
S Only 0.0000 0.024 3.020 ftft inin 0.000
W Only 0.2154 0.000 0.000 ftft inin 3.020
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 4x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.30


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 5.50 in


Area 19.250 in^2
Ix 48.526 in^4
Iy 19.651 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.10


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.30


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 8.50 ft, K = 1.0
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 30.487 lbs * Dead Load Factor
AXIAL LOADS . . .


beam RB1 RXN: Axial Load at 8.50 ft, D = 3.562, S = 4.071 k
BENDING LOADS . . .


C&C Wjnd - 1.33ft trib: Lat. Uniform Load creating Mx-x, W = 0.0490 k/ft
.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.9362


Location of max.above base 0.0 ft


Applied Axial 7.663 k
Applied Mx 0.0 k-ft


Load Combination +D+S+H


Load Combination +D+0.60W+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 9.736 psi
240.0Allowable Shear psi


0.04057 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.2083 k Bottom along Y-Y 0.2083 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.09221 in at 4.279 ft above base


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


Fc : Allowable 425.229 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 3.592
+D+L+H 3.592
+D+Lr+H 3.592
+D+S+H 7.663
+D+0.750Lr+0.750L+H 3.592
+D+0.750L+0.750S+H 6.646
+D+0.60W+H 0.125 3.5920.125
+D+0.70E+H 3.592
+D+0.750Lr+0.750L+0.450W+H 0.094 3.5920.094
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.450W+H 0.094 6.6460.094
+D+0.750L+0.750S+0.5250E+H 6.646
+0.60D+0.60W+0.60H 0.125 2.1550.125
+0.60D+0.70E+0.60H 2.155
D Only 3.592
Lr Only
L Only
S Only 4.071
W Only 0.2080.208
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.055 4.279 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.041 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.041 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.055 4.279 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.092 4.279 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 6x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Douglas Fir - Larch
Wood Grade No.1
Fb + 1,200.0


1,200.0 psi
1,000.0


625.0


170.0
825.0
31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,600.0
580.0


1,600.0
580.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 5.50 in


Area 30.250 in^2
Ix 76.255 in^4
Iy 76.255 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,600.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Fully braced against buckling along Y-Y Axis
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 55.710 lbs * Dead Load Factor
AXIAL LOADS . . .


beam RB1 RXN: Axial Load at 8.50 ft, D = 6.076, S = 6.756 k
beam RB2 RXN: Axial Load at 8.50 ft, D = 5.314, S = 6.054 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.9280


Location of max.above base 0.0 ft


Applied Axial 24.256 k
Applied Mx 0.0 k-ft


Load Combination +D+S+H


Load Combination +0.60D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
272.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 8.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 864.04 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 11.446
+D+L+H 11.446
+D+Lr+H 11.446
+D+S+H 24.256
+D+0.750Lr+0.750L+H 11.446
+D+0.750L+0.750S+H 21.053
+D+0.60W+H 11.446
+D+0.70E+H 11.446
+D+0.750Lr+0.750L+0.450W+H 11.446
+D+0.750L+0.750S+0.450W+H 21.053
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 21.053
+0.60D+0.60W+0.60H 6.867
+0.60D+0.70E+0.60H 6.867
D Only 11.446
Lr Only
L Only
S Only 12.810
W Only
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 6x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Douglas Fir - Larch
Wood Grade No.1
Fb + 1,200.0


1,200.0 psi
1,000.0


625.0


170.0
825.0
31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,600.0
580.0


1,600.0
580.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 5.50 in


Area 30.25 in^2
Ix 76.255 in^4
Iy 76.255 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,600.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Fully braced against buckling along Y-Y Axis
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 55.710 lbs * Dead Load Factor
AXIAL LOADS . . .


beam RB3 RXN: Axial Load at 8.50 ft, D = 5.344, S = 5.964 k
beam RB2 RXN: Axial Load at 8.50 ft, D = 5.314, S = 6.054 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.8697


Location of max.above base 0.0 ft


Applied Axial 22.732 k
Applied Mx 0.0 k-ft


Load Combination +D+S+H


Load Combination +0.60D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
272.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 8.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 864.04 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 10.714
+D+L+H 10.714
+D+Lr+H 10.714
+D+S+H 22.732
+D+0.750Lr+0.750L+H 10.714
+D+0.750L+0.750S+H 19.727
+D+0.60W+H 10.714
+D+0.70E+H 10.714
+D+0.750Lr+0.750L+0.450W+H 10.714
+D+0.750L+0.750S+0.450W+H 19.727
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 19.727
+0.60D+0.60W+0.60H 6.428
+0.60D+0.70E+0.60H 6.428
D Only 10.714
Lr Only
L Only
S Only 12.018
W Only
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 6x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Douglas Fir - Larch
Wood Grade No.1
Fb + 1,200.0


1,200.0 psi
1,000.0


625.0


170.0
825.0
31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,600.0
580.0


1,600.0
580.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 5.50 in


Area 30.250 in^2
Ix 76.255 in^4
Iy 76.255 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,600.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Fully braced against buckling along Y-Y Axis
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 55.710 lbs * Dead Load Factor
AXIAL LOADS . . .


beam RB3 RXN: Axial Load at 8.50 ft, D = 5.586, S = 6.206 k
beam RB4 RXN: Axial Load at 8.50 ft, D = 3.540, S = 3.825 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.7351


Location of max.above base 0.0 ft


Applied Axial 19.213 k
Applied Mx 0.0 k-ft


Load Combination +D+S+H


Load Combination +0.60D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
272.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 8.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 864.04 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 9.182
+D+L+H 9.182
+D+Lr+H 9.182
+D+S+H 19.213
+D+0.750Lr+0.750L+H 9.182
+D+0.750L+0.750S+H 16.705
+D+0.60W+H 9.182
+D+0.70E+H 9.182
+D+0.750Lr+0.750L+0.450W+H 9.182
+D+0.750L+0.750S+0.450W+H 16.705
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 16.705
+0.60D+0.60W+0.60H 5.509
+0.60D+0.70E+0.60H 5.509
D Only 9.182
Lr Only
L Only
S Only 10.031
W Only
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 4x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.30


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 5.50 in


Area 19.250 in^2
Ix 48.526 in^4
Iy 19.651 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.10


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.30


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 8.50 ft, K = 1.0
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 30.487 lbs * Dead Load Factor
AXIAL LOADS . . .


hdr RH1 RXN: Axial Load at 8.50 ft, D = 1.985, S = 2.227 k
BENDING LOADS . . .


C&C Wjnd - 7.67ft trib: Lat. Uniform Load creating Mx-x, W = 0.280 k/ft
.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.7310


Location of max.above base 4.221 ft


Applied Axial 3.686 k
Applied Mx 1.138 k-ft


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


Load Combination +D+0.60W+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 55.636 psi
240.0Allowable Shear psi


0.2318 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 1.190 k Bottom along Y-Y 1.190 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5269 in at 4.279 ft above base


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


Fc : Allowable 434.516 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 2.015
+D+L+H 2.015
+D+Lr+H 2.015
+D+S+H 4.242
+D+0.750Lr+0.750L+H 2.015
+D+0.750L+0.750S+H 3.686
+D+0.60W+H 0.714 2.0150.714
+D+0.70E+H 2.015
+D+0.750Lr+0.750L+0.450W+H 0.535 2.0150.536
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.450W+H 0.535 3.6860.536
+D+0.750L+0.750S+0.5250E+H 3.686
+0.60D+0.60W+0.60H 0.714 1.2090.714
+0.60D+0.70E+0.60H 1.209
D Only 2.015
Lr Only
L Only
S Only 2.227
W Only 1.1901.190
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.316 4.279 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.237 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.237 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.316 4.279 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.527 4.279 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 2-2x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.30


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.0 in
Exact Depth 5.50 in


Area 16.50 in^2
Ix 41.594 in^4
Iy 12.375 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.10


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.30


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 8.50 ft, K = 1.0
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 26.131 lbs * Dead Load Factor
AXIAL LOADS . . .


hdr RH2 RXN: Axial Load at 8.50 ft, D = 1.421, S = 1.692 k
Header north: Axial Load at 8.50 ft, D = 0.1960, S = 0.2333 k


BENDING LOADS . . .
C&C Wjnd - 5.67ft trib: Lat. Uniform Load creating Mx-x, W = 0.2070 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.7995


Location of max.above base 4.279 ft


Applied Axial 3.087 k
Applied Mx 0.8412 k-ft


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


Load Combination +D+0.60W+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 47.986 psi
240.0Allowable Shear psi


0.1999 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.8798 k Bottom along Y-Y 0.8798 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.4545 in at 4.279 ft above base


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


Fc : Allowable 323.547 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 1.643
+D+L+H 1.643
+D+Lr+H 1.643
+D+S+H 3.568
+D+0.750Lr+0.750L+H 1.643
+D+0.750L+0.750S+H 3.087
+D+0.60W+H 0.528 1.6430.528
+D+0.70E+H 1.643
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750Lr+0.750L+0.450W+H 0.396 1.6430.396
+D+0.750L+0.750S+0.450W+H 0.396 3.0870.396
+D+0.750L+0.750S+0.5250E+H 3.087
+0.60D+0.60W+0.60H 0.528 0.9860.528
+0.60D+0.70E+0.60H 0.986
D Only 1.643
Lr Only
L Only
S Only 1.925
W Only 0.8800.880
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.273 4.279 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.205 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.205 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.273 4.279 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.454 4.279 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 2-2x6Analysis Method :


8.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.30


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.0 in
Exact Depth 5.50 in


Area 16.50 in^2
Ix 41.594 in^4
Iy 12.375 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.10


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.30


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 8.50 ft, K = 1.0
Unbraced Length for X-X Axis buckling = 8.50 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 26.131 lbs * Dead Load Factor
AXIAL LOADS . . .


hdr RH3 RXN: Axial Load at 8.50 ft, D = 2.182, S = 2.494 k
BENDING LOADS . . .


C&C Wjnd - 1.33ft trib: Lat. Uniform Load creating Mx-x, W = 0.0490 k/ft
.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.8937


Location of max.above base 0.0 ft


Applied Axial 4.702 k
Applied Mx 0.0 k-ft


Load Combination +D+S+H


Load Combination +D+0.60W+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 11.359 psi
240.0Allowable Shear psi


0.04733 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.2083 k Bottom along Y-Y 0.2083 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.1076 in at 4.279 ft above base


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


Fc : Allowable 318.864 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 2.208
+D+L+H 2.208
+D+Lr+H 2.208
+D+S+H 4.702
+D+0.750Lr+0.750L+H 2.208
+D+0.750L+0.750S+H 4.079
+D+0.60W+H 0.125 2.2080.125
+D+0.70E+H 2.208
+D+0.750Lr+0.750L+0.450W+H 0.094 2.2080.094
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.450W+H 0.094 4.0790.094
+D+0.750L+0.750S+0.5250E+H 4.079
+0.60D+0.60W+0.60H 0.125 1.3250.125
+0.60D+0.70E+0.60H 1.325
D Only 2.208
Lr Only
L Only
S Only 2.494
W Only 0.2080.208
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.065 4.279 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.048 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.048 4.279 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.065 4.279 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.108 4.279 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
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,  L = 0.040 ksf, Extent = 7.250 -->> 29.50 ft,  Tributary Width = 0.6667 ft, (Floor)


Uniform Load :  D = 0.030,  L = 0.060 ksf, Extent = 0.0 -->> 7.250 ft,  Tributary Width = 7.50 ft, (Deck)


Uniform Load :  D = 0.0150,  L = 0.040 ksf, Extent = 0.0 -->> 12.0 ft,  Tributary Width = 0.6667 ft, (Floor)


Uniform Load :  D = 0.0150,  L = 0.040 ksf, Extent = 12.0 -->> 29.50 ft,  Tributary Width = 9.750 ft, (Floor)


Point Load :  D = 1.535,  L = 3.759 k @ 16.667 ft, (UB1 Bm RXN)


Point Load :  D = 0.7140,  L = 1.639 k @ 7.250 ft, (UB2 Bm RXN)


Point Load :  D = 1.197,  L = 2.60 k @ 12.0 ft, (UB3 Bm RXN)


Point Load :  D = 11.446,  S = 12.810 k @ 16.667 ft, (RC2 Post Abv)


Point Load :  D = 2.015,  S = 2.227 k @ 7.250 ft, (RC5 Post Abv)


.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.484 : 1


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


Span # where maximum occurs Span # 1
Location of maximum on span 16.689ft


24.798 k
Mn / Omega : Allowable 558.882 k-ft Vn/Omega : Allowable


W24x84Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1


Load Combination +D+0.750L+0.750S+H
226.540 k


Section used for this span W24x84
Ma : Applied


Maximum Shear Stress Ratio = 0.109 : 1


0.000 ft


270.425 k-ft Va : Applied


0 <480.0
647


Ratio = 0 <360.0


Maximum Deflection
Max Downward Transient Deflection 0.189 in 1,869Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.547 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


.Maximum Forces & Stresses for Load Combinations
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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 =   29.50 ft 1 0.237 0.053 132.68 132.68 933.33 558.88 1.00 1.00 12.02 339.81 226.54
+D+L+H


Dsgn. L =   29.50 ft 1 0.388 0.096 216.63 216.63 933.33 558.88 1.00 1.00 21.80 339.81 226.54
+D+Lr+H


Dsgn. L =   29.50 ft 1 0.237 0.053 132.68 132.68 933.33 558.88 1.00 1.00 12.02 339.81 226.54
+D+S+H


Dsgn. L =   29.50 ft 1 0.416 0.087 232.41 232.41 933.33 558.88 1.00 1.00 19.68 339.81 226.54
+D+0.750Lr+0.750L+H


Dsgn. L =   29.50 ft 1 0.350 0.085 195.62 195.62 933.33 558.88 1.00 1.00 19.36 339.81 226.54
+D+0.750L+0.750S+H


Dsgn. L =   29.50 ft 1 0.484 0.109 270.43 270.43 933.33 558.88 1.00 1.00 24.80 339.81 226.54
+D+0.60W+H


Dsgn. L =   29.50 ft 1 0.237 0.053 132.68 132.68 933.33 558.88 1.00 1.00 12.02 339.81 226.54
+D+0.70E+H


Dsgn. L =   29.50 ft 1 0.237 0.053 132.68 132.68 933.33 558.88 1.00 1.00 12.02 339.81 226.54
+D+0.750Lr+0.750L+0.450W+H


Dsgn. L =   29.50 ft 1 0.350 0.085 195.62 195.62 933.33 558.88 1.00 1.00 19.36 339.81 226.54
+D+0.750L+0.750S+0.450W+H


Dsgn. L =   29.50 ft 1 0.484 0.109 270.43 270.43 933.33 558.88 1.00 1.00 24.80 339.81 226.54
+D+0.750L+0.750S+0.5250E+H


Dsgn. L =   29.50 ft 1 0.484 0.109 270.43 270.43 933.33 558.88 1.00 1.00 24.80 339.81 226.54
+0.60D+0.60W+0.60H


Dsgn. L =   29.50 ft 1 0.142 0.032 79.61 79.61 933.33 558.88 1.00 1.00 7.21 339.81 226.54
+0.60D+0.70E+0.60H


Dsgn. L =   29.50 ft 1 0.142 0.032 79.61 79.61 933.33 558.88 1.00 1.00 7.21 339.81 226.54
.


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


+D+0.750L+0.750S+0.5250E+H 1 0.5471 15.003 0.0000 0.000
.


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


Overall MAXimum 24.798 24.649
Overall MINimum 7.215 7.137
+D+H 12.025 11.896
+D+L+H 21.803 21.116
+D+Lr+H 12.025 11.896
+D+S+H 19.277 19.680
+D+0.750Lr+0.750L+H 19.359 18.811
+D+0.750L+0.750S+H 24.798 24.649
+D+0.60W+H 12.025 11.896
+D+0.70E+H 12.025 11.896
+D+0.750Lr+0.750L+0.450W+H 19.359 18.811
+D+0.750L+0.750S+0.450W+H 24.798 24.649
+D+0.750L+0.750S+0.5250E+H 24.798 24.649
+0.60D+0.60W+0.60H 7.215 7.137
+0.60D+0.70E+0.60H 7.215 7.137
D Only 12.025 11.896
Lr Only
L Only 9.778 9.220
S Only 7.252 7.785
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 1.333 ft, (Floor)
Point Load :  D = 9.182,  S = 10.031 k @ 0.8333 ft, (RC4 Post RXN)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.517: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 0.876ft


32.01 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


5.5x11.875Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+0.750L+0.750S+H
=


=


=


304.75 psi==


Section used for this span 5.5x11.875
fb : Actual


Maximum Shear Stress Ratio 0.105 : 1


15.066 ft=
=


1,425.91psi fv : Actual


Maximum Deflection


0 <480.0
524


Ratio = 0 <360.0


Max Downward Transient Deflection 0.173 in 1112Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.366 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 18.486 1.463
Overall MINimum 9.509 0.522
+D+H 8.977 0.751
+D+L+H 9.404 1.178
+D+Lr+H 8.977 0.751
+D+S+H 18.486 1.274
+D+0.750Lr+0.750L+H 9.297 1.071
+D+0.750L+0.750S+H 16.428 1.463
+D+0.60W+H 8.977 0.751
+D+0.70E+H 8.977 0.751
+D+0.750Lr+0.750L+0.450W+H 9.297 1.071
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.450W+H 16.428 1.463
+D+0.750L+0.750S+0.5250E+H 16.428 1.463
+0.60D+0.60W+0.60H 5.386 0.451
+0.60D+0.70E+0.60H 5.386 0.451
D Only 8.977 0.751
Lr Only
L Only 0.427 0.427
S Only 9.509 0.522
W Only
E Only
H Only
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CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
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,  L = 0.040 ksf, Extent = 0.0 -->> 6.0 ft,  Tributary Width = 1.333 ft, (Floor)


Uniform Load :  D = 0.0150,  L = 0.040 ksf, Extent = 6.0 -->> 17.50 ft,  Tributary Width = 13.50 ft, (Floor)


Point Load :  D = 8.977,  L = 0.4270,  S = 9.509 k @ 10.250 ft, (UB6 Beam RXN)


Point Load :  D = 0.8990,  L = 2.10 k @ 6.0 ft, (UB5 Beam RXN)


.Design N.G.DESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.701 : 1


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


Span # where maximum occurs Span # 1
Location of maximum on span 10.250ft


15.620 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+0.750L+0.750S+H
70.70 k


Section used for this span W10x45
Ma : Applied


Maximum Shear Stress Ratio = 0.221 : 1


17.500 ft


96.086 k-ft Va : Applied


0 <480.0
332


Ratio = 0 <360.0


Maximum Deflection
Max Downward Transient Deflection 0.246 in 852Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.633 in Ratio = <360.0
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 =   17.50 ft 1 0.352 0.107 48.20 48.20 228.75 136.98 1.00 1.00 7.55 106.05 70.70
+D+L+H


Dsgn. L =   17.50 ft 1 0.523 0.180 71.67 71.67 228.75 136.98 1.00 1.00 12.74 106.05 70.70
+D+Lr+H


Dsgn. L =   17.50 ft 1 0.352 0.107 48.20 48.20 228.75 136.98 1.00 1.00 7.55 106.05 70.70
+D+S+H


Dsgn. L =   17.50 ft 1 0.647 0.186 88.58 88.58 228.75 136.98 1.00 1.00 13.12 106.05 70.70
+D+0.750Lr+0.750L+H


Dsgn. L =   17.50 ft 1 0.480 0.162 65.80 65.80 228.75 136.98 1.00 1.00 11.44 106.05 70.70
+D+0.750L+0.750S+H


Dsgn. L =   17.50 ft 1 0.701 0.221 96.09 96.09 228.75 136.98 1.00 1.00 15.62 106.05 70.70
+D+0.60W+H


Dsgn. L =   17.50 ft 1 0.352 0.107 48.20 48.20 228.75 136.98 1.00 1.00 7.55 106.05 70.70
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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 =   17.50 ft 1 0.352 0.107 48.20 48.20 228.75 136.98 1.00 1.00 7.55 106.05 70.70
+D+0.750Lr+0.750L+0.450W+H


Dsgn. L =   17.50 ft 1 0.480 0.162 65.80 65.80 228.75 136.98 1.00 1.00 11.44 106.05 70.70
+D+0.750L+0.750S+0.450W+H


Dsgn. L =   17.50 ft 1 0.701 0.221 96.09 96.09 228.75 136.98 1.00 1.00 15.62 106.05 70.70
+D+0.750L+0.750S+0.5250E+H


Dsgn. L =   17.50 ft 1 0.701 0.221 96.09 96.09 228.75 136.98 1.00 1.00 15.62 106.05 70.70
+0.60D+0.60W+0.60H


Dsgn. L =   17.50 ft 1 0.211 0.064 28.92 28.92 228.75 136.98 1.00 1.00 4.53 106.05 70.70
+0.60D+0.70E+0.60H


Dsgn. L =   17.50 ft 1 0.211 0.064 28.92 28.92 228.75 136.98 1.00 1.00 4.53 106.05 70.70
.


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


+D+0.750L+0.750S+0.5250E+H 1 0.6334 9.100 0.0000 0.000
.


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


Overall MAXimum 11.422 15.620
Overall MINimum 3.342 4.528
+D+H 5.571 7.546
+D+L+H 9.433 12.741
+D+Lr+H 5.571 7.546
+D+S+H 9.510 13.116
+D+0.750Lr+0.750L+H 8.467 11.442
+D+0.750L+0.750S+H 11.422 15.620
+D+0.60W+H 5.571 7.546
+D+0.70E+H 5.571 7.546
+D+0.750Lr+0.750L+0.450W+H 8.467 11.442
+D+0.750L+0.750S+0.450W+H 11.422 15.620
+D+0.750L+0.750S+0.5250E+H 11.422 15.620
+0.60D+0.60W+0.60H 3.342 4.528
+0.60D+0.70E+0.60H 3.342 4.528
D Only 5.571 7.546
Lr Only
L Only 3.862 5.195
S Only 3.939 5.570
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 17.750 ft, (Floor)
Point Load :  D = 10.714,  S = 12.018 k @ 4.50 ft, (RC3 Post RXN)
Point Load :  D = 0.7510,  L = 0.4270,  S = 0.5220 k @ 4.50 ft, (UB6 Beam RXN)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.420: 1


Load Combination +D+S+H


Span # where maximum occurs Span # 1
Location of maximum on span 4.496ft


287.87 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


8.75x12Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+S+H
=


=


=


304.75 psi==


Section used for this span 8.75x12
fb : Actual


Maximum Shear Stress Ratio 0.945 : 1


4.516 ft=
=


1,158.66psi fv : Actual


Maximum Deflection


0 <480.0
1769


Ratio = 0 <360.0


Max Downward Transient Deflection 0.018 in 3725Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.037 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 6.112 20.435
Overall MINimum 2.280 10.260
+D+H 2.879 10.175
+D+L+H 4.909 12.477
+D+Lr+H 2.879 10.175
+D+S+H 5.159 20.435
+D+0.750Lr+0.750L+H 4.402 11.902
+D+0.750L+0.750S+H 6.112 19.597
+D+0.60W+H 2.879 10.175
+D+0.70E+H 2.879 10.175
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750Lr+0.750L+0.450W+H 4.402 11.902
+D+0.750L+0.750S+0.450W+H 6.112 19.597
+D+0.750L+0.750S+0.5250E+H 6.112 19.597
+0.60D+0.60W+0.60H 1.728 6.105
+0.60D+0.70E+0.60H 1.728 6.105
D Only 2.879 10.175
Lr Only
L Only 2.030 2.302
S Only 2.280 10.260
W Only
E Only
H Only
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CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
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,  L = 0.040 ksf,  Tributary Width = 11.50 ft, (Floor)


Point Load :  D = 0.1940,  L = 0.2750,  E = 4.931 k @ 1.750 ft, (Beam north RXN w/ SW HD)


Point Load :  D = 1.414,  L = 0.04333,  S = 2.138 k @ 1.750 ft, (Beam south RXN)


Point Load :  D = 2.569,  S = 2.875 k @ 1.750 ft, (RB5 ridge bm rxn abv)


.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.302 : 1


Load Combination +D+L+H


Span # where maximum occurs Span # 1
Location of maximum on span 9.960ft


15.776 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+0.750L+0.750S+0.5250E+H
70.70 k


Section used for this span W10x45
Ma : Applied


Maximum Shear Stress Ratio = 0.223 : 1


0.000 ft


41.399 k-ft Va : Applied


0 <480.0
537


Ratio = 0 <360.0


Maximum Deflection
Max Downward Transient Deflection 0.285 in 884Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.469 in Ratio = >=360.
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 =   21.00 ft 1 0.116 0.086 15.94 15.94 228.75 136.98 1.00 1.00 6.12 106.05 70.70
+D+L+H


Dsgn. L =   21.00 ft 1 0.302 0.159 41.40 41.40 228.75 136.98 1.00 1.00 11.24 106.05 70.70
+D+Lr+H


Dsgn. L =   21.00 ft 1 0.116 0.086 15.94 15.94 228.75 136.98 1.00 1.00 6.12 106.05 70.70
+D+S+H


Dsgn. L =   21.00 ft 1 0.156 0.151 21.39 21.39 228.75 136.98 1.00 1.00 10.71 106.05 70.70
+D+0.750Lr+0.750L+H


Dsgn. L =   21.00 ft 1 0.256 0.141 35.01 35.01 228.75 136.98 1.00 1.00 9.96 106.05 70.70
+D+0.750L+0.750S+H


Dsgn. L =   21.00 ft 1 0.282 0.190 38.59 38.59 228.75 136.98 1.00 1.00 13.40 106.05 70.70
+D+0.60W+H


Dsgn. L =   21.00 ft 1 0.116 0.086 15.94 15.94 228.75 136.98 1.00 1.00 6.12 106.05 70.70
+D+0.70E+H


SG51







Steel Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : UB9 - Beam north east


Dibble Engineers, Inc.
1029 Market Street
Kirkland, WA 98033
t: 435.828.4200


www.dibbleengineers.com


Project Title:
Engineer:
Project ID:


Printed: 23 AUG 2018, 12:42PM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.8.15  .


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 =   21.00 ft 1 0.143 0.131 19.61 19.61 228.75 136.98 1.00 1.00 9.28 106.05 70.70


+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   21.00 ft 1 0.256 0.141 35.01 35.01 228.75 136.98 1.00 1.00 9.96 106.05 70.70


+D+0.750L+0.750S+0.450W+H
Dsgn. L =   21.00 ft 1 0.282 0.190 38.59 38.59 228.75 136.98 1.00 1.00 13.40 106.05 70.70


+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   21.00 ft 1 0.300 0.223 41.16 41.16 228.75 136.98 1.00 1.00 15.78 106.05 70.70


+0.60D+0.60W+0.60H
Dsgn. L =   21.00 ft 1 0.070 0.052 9.56 9.56 228.75 136.98 1.00 1.00 3.67 106.05 70.70


+0.60D+0.70E+0.60H
Dsgn. L =   21.00 ft 1 0.098 0.097 13.36 13.36 228.75 136.98 1.00 1.00 6.83 106.05 70.70


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


Overall Maximum Deflections


+D+0.750L+0.750S+0.5250E+H 1 0.4692 10.140 0.0000 0.000
.


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


Overall MAXimum 15.776 7.491
Overall MINimum 3.669 0.411
+D+H 6.116 2.635
+D+L+H 11.237 7.491
+D+Lr+H 6.116 2.635
+D+S+H 10.711 3.052
+D+0.750Lr+0.750L+H 9.957 6.277
+D+0.750L+0.750S+H 13.403 6.590
+D+0.60W+H 6.116 2.635
+D+0.70E+H 9.280 2.922
+D+0.750Lr+0.750L+0.450W+H 9.957 6.277
+D+0.750L+0.750S+0.450W+H 13.403 6.590
+D+0.750L+0.750S+0.5250E+H 15.776 6.806
+0.60D+0.60W+0.60H 3.669 1.581
+0.60D+0.70E+0.60H 6.833 1.868
D Only 6.116 2.635
Lr Only
L Only 5.122 4.857
S Only 4.595 0.418
W Only
E Only 4.520 0.411
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


Trus Joist
Parallam PSL 2.0E


2,900.0
2,900.0
2,900.0


625.0


2,000.0
1,016.54


290.0
2,025.0 45.070


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 :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 15.0 ft, (Floor)
Point Load :  D = 0.50,  S = 0.60 k @ 1.50 ft, (RB6 Beam Rxn)
Uniform Load :  D = 0.0150 ksf,  Tributary Width = 10.0 ft, (Wall Above)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.176: 1


Load Combination +D+L+H


Span # where maximum occurs Span # 1
Location of maximum on span 3.011ft


60.45 psi=


=


FB : Allowable 2,900.00psi Fv : Allowable


5.25x11.875Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+L+H
=


=


=


290.00 psi==


Section used for this span 5.25x11.875
fb : Actual


Maximum Shear Stress Ratio 0.208 : 1


0.000 ft=
=


509.44psi fv : Actual


Maximum Deflection


0 <480.0
2947


Ratio = 0 <360.0


Max Downward Transient Deflection 0.014 in 5303Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.025 in Ratio = >=360.
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 = 6.250 ft 1 0.086 0.113 0.90 1.000 1.00 1.00 1.00 2.32 225.59 2610.00 1.23 261.001.00 29.50
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.250 ft 1 0.176 0.208 1.00 1.000 1.00 1.00 1.00 5.24 509.44 2900.00 2.51 290.001.00 60.45
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.250 ft 1 0.062 0.081 1.25 1.000 1.00 1.00 1.00 2.32 225.59 3625.00 1.23 362.501.00 29.50
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.250 ft 1 0.083 0.121 1.15 1.000 1.00 1.00 1.00 2.84 276.17 3335.00 1.68 333.501.00 40.47
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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
1.00+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 = 6.250 ft 1 0.121 0.145 1.25 1.000 1.00 1.00 1.00 4.51 438.33 3625.00 2.19 362.501.00 52.71
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
1.00Length = 6.250 ft 1 0.142 0.183 1.15 1.000 1.00 1.00 1.00 4.87 473.32 3335.00 2.53 333.501.00 60.94
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 = 6.250 ft 1 0.049 0.064 1.60 1.000 1.00 1.00 1.00 2.32 225.59 4640.00 1.23 464.001.00 29.50
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 = 6.250 ft 1 0.049 0.064 1.60 1.000 1.00 1.00 1.00 2.32 225.59 4640.00 1.23 464.001.00 29.50
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 = 6.250 ft 1 0.094 0.114 1.60 1.000 1.00 1.00 1.00 4.51 438.33 4640.00 2.19 464.001.00 52.71
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 = 6.250 ft 1 0.102 0.131 1.60 1.000 1.00 1.00 1.00 4.87 473.32 4640.00 2.53 464.001.00 60.94
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 = 6.250 ft 1 0.102 0.131 1.60 1.000 1.00 1.00 1.00 4.87 473.32 4640.00 2.53 464.001.00 60.94
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 = 6.250 ft 1 0.029 0.038 1.60 1.000 1.00 1.00 1.00 1.39 135.35 4640.00 0.74 464.001.00 17.70
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 = 6.250 ft 1 0.029 0.038 1.60 1.000 1.00 1.00 1.00 1.39 135.35 4640.00 0.74 464.001.00 17.70


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


Overall Maximum Deflections


+D+L+H 1 0.0254 3.102 0.0000 0.000
.


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


Overall MAXimum 3.488 3.228
Overall MINimum 0.456 0.144
+D+H 1.613 1.353
+D+L+H 3.488 3.228
+D+Lr+H 1.613 1.353
+D+S+H 2.069 1.497
+D+0.750Lr+0.750L+H 3.019 2.759
+D+0.750L+0.750S+H 3.361 2.867
+D+0.60W+H 1.613 1.353
+D+0.70E+H 1.613 1.353
+D+0.750Lr+0.750L+0.450W+H 3.019 2.759
+D+0.750L+0.750S+0.450W+H 3.361 2.867
+D+0.750L+0.750S+0.5250E+H 3.361 2.867
+0.60D+0.60W+0.60H 0.968 0.812
+0.60D+0.70E+0.60H 0.968 0.812
D Only 1.613 1.353
Lr Only
L Only 1.875 1.875
S Only 0.456 0.144
W Only
E Only
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


Trus Joist
Parallam PSL 2.0E


2,900.0
2,900.0
2,900.0


625.0


2,000.0
1,016.54


290.0
2,025.0 45.070


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 :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 1.333 ft, (Floor)
Point Load :  D = 1.70,  L = 1.90,  S = 0.50 k @ 14.0 ft, (UB10 Beam Rxn)
Point Load :  D = 0.40,  L = 1.10 k @ 16.0 ft, ((E) Framing Rxn)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.541: 1


Load Combination +D+L+H


Span # where maximum occurs Span # 1
Location of maximum on span 13.993ft


117.35 psi=


=


FB : Allowable 2,900.00psi Fv : Allowable


5.25x11.875Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+L+H
=


=


=


290.00 psi==


Section used for this span 5.25x11.875
fb : Actual


Maximum Shear Stress Ratio 0.405 : 1


17.015 ft=
=


1,568.59psi fv : Actual


Maximum Deflection


0 <480.0
393


Ratio = 0 <360.0


Max Downward Transient Deflection 0.312 in 692Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.550 in Ratio = >=360.
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 = 18.0 ft 1 0.261 0.184 0.90 1.000 1.00 1.00 1.00 7.02 682.30 2610.00 1.99 261.001.00 47.99
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 18.0 ft 1 0.541 0.405 1.00 1.000 1.00 1.00 1.00 16.13 1,568.59 2900.00 4.88 290.001.00 117.35
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 18.0 ft 1 0.188 0.132 1.25 1.000 1.00 1.00 1.00 7.02 682.30 3625.00 1.99 362.501.00 47.99
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 18.0 ft 1 0.250 0.172 1.15 1.000 1.00 1.00 1.00 8.57 833.51 3335.00 2.38 333.501.00 57.34
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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
1.00+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 = 18.0 ft 1 0.372 0.276 1.25 1.000 1.00 1.00 1.00 13.85 1,347.02 3625.00 4.16 362.501.00 100.01
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
1.00Length = 18.0 ft 1 0.438 0.321 1.15 1.000 1.00 1.00 1.00 15.02 1,460.42 3335.00 4.45 333.501.00 107.03
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 = 18.0 ft 1 0.147 0.103 1.60 1.000 1.00 1.00 1.00 7.02 682.30 4640.00 1.99 464.001.00 47.99
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 = 18.0 ft 1 0.147 0.103 1.60 1.000 1.00 1.00 1.00 7.02 682.30 4640.00 1.99 464.001.00 47.99
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 = 18.0 ft 1 0.290 0.216 1.60 1.000 1.00 1.00 1.00 13.85 1,347.02 4640.00 4.16 464.001.00 100.01
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 = 18.0 ft 1 0.315 0.231 1.60 1.000 1.00 1.00 1.00 15.02 1,460.42 4640.00 4.45 464.001.00 107.03
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 = 18.0 ft 1 0.315 0.231 1.60 1.000 1.00 1.00 1.00 15.02 1,460.42 4640.00 4.45 464.001.00 107.03
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 = 18.0 ft 1 0.088 0.062 1.60 1.000 1.00 1.00 1.00 4.21 409.38 4640.00 1.20 464.001.00 28.79
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 = 18.0 ft 1 0.088 0.062 1.60 1.000 1.00 1.00 1.00 4.21 409.38 4640.00 1.20 464.001.00 28.79


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


Overall Maximum Deflections


+D+L+H 1 0.5496 9.854 0.0000 0.000
.


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


Overall MAXimum 1.802 4.969
Overall MINimum 0.111 0.389
+D+H 0.778 2.033
+D+L+H 1.802 4.969
+D+Lr+H 0.778 2.033
+D+S+H 0.889 2.422
+D+0.750Lr+0.750L+H 1.546 4.235
+D+0.750L+0.750S+H 1.629 4.527
+D+0.60W+H 0.778 2.033
+D+0.70E+H 0.778 2.033
+D+0.750Lr+0.750L+0.450W+H 1.546 4.235
+D+0.750L+0.750S+0.450W+H 1.629 4.527
+D+0.750L+0.750S+0.5250E+H 1.629 4.527
+0.60D+0.60W+0.60H 0.467 1.220
+0.60D+0.70E+0.60H 0.467 1.220
D Only 0.778 2.033
Lr Only
L Only 1.024 2.935
S Only 0.111 0.389
W Only
E Only
H Only
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 3.5x9Analysis Method :


9.250Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species DF/DF
Wood Grade 24F - V4
Fb + 2,400.0


1,850.0 psi
1,650.0


650.0


265.0
1,100.0


31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,800.0
950.0


1,600.0
850.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 9.0 in


Area 31.50 in^2
Ix 212.625 in^4
Iy 32.156 in^4


Wood Grading/Manuf. Western
Wood Member Type GLB


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,800.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for buckling ABOUT X-X Axis = 9.250 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 63.131 lbs * Dead Load Factor
BENDING LOADS . . .


Wall: Lat. Uniform Load creating Mx-x, D = 0.1445 k/ft
Deck: Lat. Uniform Load creating Mx-x, D = 0.2250, L = 0.450 k/ft
C&C Wind: Lat. Uniform Load creating My-y, W = 0.1830 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.9278


Location of max.above base 4.594 ft


Applied Axial 0.06313 k
Applied Mx 8.764 k-ft


Load Combination +D+L+H


Load Combination +D+L+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 180.485 psi
265.0Allowable Shear psi


0.6811 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 3.790 k Bottom along Y-Y 3.790 k
Top along X-X 0.8464 k Bottom along X-X 0.8464 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.3565 in at 4.656 ft above base


for load combination : +D+L+H
Along X-X 0.5922 in at 4.656 ft above base


Fc : Allowable 1,579.78 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.


Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+H 0.900 PASS PASS4.656 0.3412 0.0 ft0.963 ft0.4648
+D+L+H 1.000 PASS PASS4.594 0.6811 0.0 ft0.957 ft0.9278
+D+Lr+H 1.250 PASS PASS4.656 0.2457 0.0 ft0.943 ft0.3347
+D+S+H 1.150 PASS PASS4.656 0.2670 0.0 ft0.949 ft0.3638
+D+0.750Lr+0.750L+H 1.250 PASS PASS4.594 0.4701 0.0 ft0.943 ft0.6404
+D+0.750L+0.750S+H 1.150 PASS PASS4.656 0.5109 0.0 ft0.949 ft0.6960
+D+0.60W+H 1.600 PASS PASS4.594 0.1919 0.0 ft0.918 ft0.5205
+D+0.70E+H 1.600 PASS PASS4.656 0.1919 0.0 ft0.918 ft0.2615
+D+0.750Lr+0.750L+0.450W+H 1.600 PASS PASS4.656 0.3672 0.0 ft0.918 ft0.6946
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Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+0.750L+0.750S+0.450W+H 1.600 PASS PASS4.656 0.3672 0.0 ft0.918 ft0.6946
+D+0.750L+0.750S+0.5250E+H 1.600 PASS PASS4.594 0.3672 0.0 ft0.918 ft0.5003
+0.60D+0.60W+0.60H 1.600 PASS PASS4.594 0.1152 0.0 ft0.918 ft0.4159
+0.60D+0.70E+0.60H 1.600 PASS PASS4.656 0.1152 0.0 ft0.918 ft0.1569


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 1.709 0.0631.709
+D+L+H 3.790 0.0633.790
+D+Lr+H 1.709 0.0631.709
+D+S+H 1.709 0.0631.709
+D+0.750Lr+0.750L+H 3.270 0.0633.270
+D+0.750L+0.750S+H 3.270 0.0633.270
+D+0.60W+H 1.709 0.0631.7090.508 0.508
+D+0.70E+H 1.709 0.0631.709
+D+0.750Lr+0.750L+0.450W+H 3.270 0.0633.2700.381 0.381
+D+0.750L+0.750S+0.450W+H 3.270 0.0633.2700.381 0.381
+D+0.750L+0.750S+0.5250E+H 3.270 0.0633.270
+0.60D+0.60W+0.60H 1.025 0.0381.0250.508 0.508
+0.60D+0.70E+0.60H 1.025 0.0381.025
D Only 1.709 0.0631.709
Lr Only
L Only 2.0812.081
S Only
W Only 0.846 0.846
E Only
H Only


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


+D+H 0.0000 0.161 4.656 ftft inin 0.000
+D+L+H 0.0000 0.357 4.656 ftft inin 0.000
+D+Lr+H 0.0000 0.161 4.656 ftft inin 0.000
+D+S+H 0.0000 0.161 4.656 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.308 4.656 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.308 4.656 ftft inin 0.000
+D+0.60W+H 0.3553 0.161 4.656 ftft inin 4.656
+D+0.70E+H 0.0000 0.161 4.656 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.2665 0.308 4.656 ftft inin 4.656
+D+0.750L+0.750S+0.450W+H 0.2665 0.308 4.656 ftft inin 4.656
+D+0.750L+0.750S+0.5250E+H 0.0000 0.308 4.656 ftft inin 0.000
+0.60D+0.60W+0.60H 0.3553 0.096 4.656 ftft inin 4.656
+0.60D+0.70E+0.60H 0.0000 0.096 4.656 ftft inin 0.000
D Only 0.0000 0.161 4.656 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.196 4.656 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 0.5922 0.000 0.000 ftft inin 4.656
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 3.5x9Analysis Method :


14.250Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species DF/DF
Wood Grade 24F - V4
Fb + 2,400.0


1,850.0 psi
1,650.0


650.0


265.0
1,100.0


31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,800.0
950.0


1,600.0
850.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 9.0 in


Area 31.50 in^2
Ix 212.625 in^4
Iy 32.156 in^4


Wood Grading/Manuf. Western
Wood Member Type GLB


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,800.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for buckling ABOUT X-X Axis = 14.250 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 97.256 lbs * Dead Load Factor
BENDING LOADS . . .


Wall: Lat. Uniform Load creating Mx-x, D = 0.1445 k/ft
Deck: Lat. Uniform Load creating Mx-x, D = 0.020, L = 0.040 k/ft
C&C Wind: Lat. Uniform Load creating My-y, W = 0.1830 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.8914


Location of max.above base 7.077 ft


Applied Axial 0.09726 k
Applied Mx 4.175 k-ft


Load Combination +D+0.60W+H


Load Combination +D+L+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 69.384 psi
265.0Allowable Shear psi


0.2618 : 1 Bending Compression Tension


Location of max.above base 14.250 ft


: 1


At maximum location values are . . .


Applied My 2.787 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 1.457 k Bottom along Y-Y 1.457 k
Top along X-X 1.304 k Bottom along X-X 1.304 kGoverning NDS ForumlaComp + Mxx + Myy, NDS Eq. 3.9-


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5011 in at 7.173 ft above base


for load combination : +D+L+H
Along X-X 3.336 in at 7.173 ft above base


Fc : Allowable 1,787.96 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.


Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+H 0.900 PASS PASS7.077 0.2340 0.0 ft0.871 ft0.4916
+D+L+H 1.000 PASS PASS7.173 0.2618 14.250 ft0.846 ft0.5501
+D+Lr+H 1.250 PASS PASS7.077 0.1685 0.0 ft0.777 ft0.3540
+D+S+H 1.150 PASS PASS7.077 0.1831 0.0 ft0.806 ft0.3848
+D+0.750Lr+0.750L+H 1.250 PASS PASS7.077 0.1992 14.250 ft0.777 ft0.4185
+D+0.750L+0.750S+H 1.150 PASS PASS7.077 0.2165 14.250 ft0.806 ft0.4549
+D+0.60W+H 1.600 PASS PASS7.077 0.1316 0.0 ft0.677 ft0.8914
+D+0.70E+H 1.600 PASS PASS7.077 0.1316 0.0 ft0.677 ft0.2765
+D+0.750Lr+0.750L+0.450W+H 1.600 PASS PASS7.077 0.1556 14.250 ft0.677 ft0.7881
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Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+0.750L+0.750S+0.450W+H 1.600 PASS PASS7.077 0.1556 14.250 ft0.677 ft0.7881
+D+0.750L+0.750S+0.5250E+H 1.600 PASS PASS7.077 0.1556 14.250 ft0.677 ft0.3270
+0.60D+0.60W+0.60H 1.600 PASS PASS7.077 0.08786 14.250 ft0.677 ft0.7807
+0.60D+0.70E+0.60H 1.600 PASS PASS7.077 0.07898 0.0 ft0.677 ft0.1658


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 1.172 0.0971.172
+D+L+H 1.457 0.0971.457
+D+Lr+H 1.172 0.0971.172
+D+S+H 1.172 0.0971.172
+D+0.750Lr+0.750L+H 1.386 0.0971.386
+D+0.750L+0.750S+H 1.386 0.0971.386
+D+0.60W+H 1.172 0.0971.1720.782 0.782
+D+0.70E+H 1.172 0.0971.172
+D+0.750Lr+0.750L+0.450W+H 1.386 0.0971.3860.587 0.587
+D+0.750L+0.750S+0.450W+H 1.386 0.0971.3860.587 0.587
+D+0.750L+0.750S+0.5250E+H 1.386 0.0971.386
+0.60D+0.60W+0.60H 0.703 0.0580.7030.782 0.782
+0.60D+0.70E+0.60H 0.703 0.0580.703
D Only 1.172 0.0971.172
Lr Only
L Only 0.2850.285
S Only
W Only 1.304 1.304
E Only
H Only


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


+D+H 0.0000 0.403 7.173 ftft inin 0.000
+D+L+H 0.0000 0.501 7.173 ftft inin 0.000
+D+Lr+H 0.0000 0.403 7.173 ftft inin 0.000
+D+S+H 0.0000 0.403 7.173 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.477 7.173 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.477 7.173 ftft inin 0.000
+D+0.60W+H 2.0014 0.403 7.173 ftft inin 7.173
+D+0.70E+H 0.0000 0.403 7.173 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 1.5010 0.477 7.173 ftft inin 7.173
+D+0.750L+0.750S+0.450W+H 1.5010 0.477 7.173 ftft inin 7.173
+D+0.750L+0.750S+0.5250E+H 0.0000 0.477 7.173 ftft inin 0.000
+0.60D+0.60W+0.60H 2.0014 0.242 7.173 ftft inin 7.173
+0.60D+0.70E+0.60H 0.0000 0.242 7.173 ftft inin 0.000
D Only 0.0000 0.403 7.173 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.098 7.173 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 3.3356 0.000 0.000 ftft inin 7.173
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 3.5x20Analysis Method :


19.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species DF/DF
Wood Grade 24F - V4
Fb + 2,400.0


1,850.0 psi
1,650.0


650.0


265.0
1,100.0


31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,800.0
950.0


1,600.0
850.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 0.9945


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 20.0 in


Area 70.0 in^2
Ix 2,333.33 in^4
Iy 71.458 in^4


Wood Grading/Manuf. Western
Wood Member Type GLB


Ct : Temperature Factor 1.0


Cf or Cv for Compression 0.9945


1,800.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 0.9945


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 19.50 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 295.750 lbs * Dead Load Factor
BENDING LOADS . . .


Wall: Lat. Uniform Load creating Mx-x, D = 0.1445 k/ft
Floor: Lat. Uniform Load creating Mx-x, D = 0.090, L = 0.240 k/ft
C&C Wind: Lat. Uniform Load creating My-y, W = 0.1830 k/ft
Roof: Lat. Uniform Load from 0.0-->3.250 ft creating Mx-x, D = 0.2940, S = 0.350 k/ft
Roof: Lat. Uniform Load from 17.667-->19.50 ft creating Mx-x, D = 0.2940, S = 0.350 k/ft
RH3 Hdr RXN abv: Lat. Point Load at 3.250 ft creating Mx-x, D = 2.208, S = 2.494 k
RH3 Hdr RXN abv: Lat. Point Load at 17.250 ft creating Mx-x, D = 2.208, S = 2.494 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.8342


Location of max.above base 9.423 ft


Applied Axial 0.2958 k
Applied Mx 32.934 k-ft


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


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


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 206.069 psi
304.750Allowable Shear psi


0.6762 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 3.910 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 9.452 k Bottom along Y-Y 9.617 k
Top along X-X 1.784 k Bottom along X-X 1.784 kGoverning NDS ForumlaComp + Mxx + Myy, NDS Eq. 3.9-


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.5780 in at 9.685 ft above base


for load combination : +D+0.750L+0.750S+H
Along X-X 5.263 in at 9.815 ft above base


Fc : Allowable 2,454.61 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 5.201 0.2965.282
+D+L+H 7.541 0.2967.622
+D+Lr+H 5.201 0.2965.282
+D+S+H 8.529 0.2968.721
+D+0.750Lr+0.750L+H 6.956 0.2967.037
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+H 9.452 0.2969.617
+D+0.60W+H 5.201 0.2965.2821.071 1.071
+D+0.70E+H 5.201 0.2965.282
+D+0.750Lr+0.750L+0.450W+H 6.956 0.2967.0370.803 0.803
+D+0.750L+0.750S+0.450W+H 9.452 0.2969.6170.803 0.803
+D+0.750L+0.750S+0.5250E+H 9.452 0.2969.617
+0.60D+0.60W+0.60H 3.120 0.1773.1691.071 1.071
+0.60D+0.70E+0.60H 3.120 0.1773.169
D Only 5.201 0.2965.282
Lr Only
L Only 2.3402.340
S Only 3.3283.439
W Only 1.784 1.784
E Only
H Only


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


+D+H 0.0000 0.320 9.685 ftft inin 0.000
+D+L+H 0.0000 0.508 9.685 ftft inin 0.000
+D+Lr+H 0.0000 0.320 9.685 ftft inin 0.000
+D+S+H 0.0000 0.476 9.685 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.461 9.685 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.578 9.685 ftft inin 0.000
+D+0.60W+H 3.1580 0.320 9.685 ftft inin 9.815
+D+0.70E+H 0.0000 0.320 9.685 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 2.3685 0.461 9.685 ftft inin 9.815
+D+0.750L+0.750S+0.450W+H 2.3685 0.578 9.685 ftft inin 9.815
+D+0.750L+0.750S+0.5250E+H 0.0000 0.578 9.685 ftft inin 0.000
+0.60D+0.60W+0.60H 3.1580 0.192 9.685 ftft inin 9.815
+0.60D+0.70E+0.60H 0.0000 0.192 9.685 ftft inin 0.000
D Only 0.0000 0.320 9.685 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.188 9.815 ftft inin 0.000
S Only 0.0000 0.156 9.554 ftft inin 0.000
W Only 5.2634 0.000 0.000 ftft inin 9.815
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 3-2x8Analysis Method :


9.0Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.20


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 4.50 in
Exact Depth 7.250 in


Area 32.625 in^2
Ix 142.904 in^4
Iy 55.055 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.050


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.20


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for buckling ABOUT X-X Axis = 9.0 ft, K = 1.0
Fully braced against buckling ABOUT Y-Y Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 54.708 lbs * Dead Load Factor
BENDING LOADS . . .


Floor: Lat. Uniform Load creating Mx-x, D = 0.010, L = 0.02667 k/ft
C&C Wind: Lat. Uniform Load creating My-y, W = 0.1830 k/ft
Roof: Lat. Uniform Load creating Mx-x, D = 0.030, L = 0.050 k/ft
Wall: Lat. Uniform Load creating Mx-x, D = 0.1445 k/ft


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.7899


Location of max.above base 4.470 ft


Applied Axial 0.05471 k
Applied Mx 2.644 k-ft


Load Combination +D+L+H


Load Combination +D+L+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 54.035 psi
150.0Allowable Shear psi


0.3602 : 1 Bending Compression Tension


Location of max.above base 9.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 1.175 k Bottom along Y-Y 1.175 k
Top along X-X 0.8235 k Bottom along X-X 0.8235 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.2098 in at 4.530 ft above base


for load combination : +D+L+H
Along X-X 0.3815 in at 4.530 ft above base


Fc : Allowable 1,048.01 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.


Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+H 0.900 PASS PASS4.470 0.2828 9.0 ft0.796 ft0.620
+D+L+H 1.000 PASS PASS4.470 0.3602 9.0 ft0.768 ft0.7899
+D+Lr+H 1.250 PASS PASS4.470 0.2036 9.0 ft0.698 ft0.4464
+D+S+H 1.150 PASS PASS4.470 0.2213 9.0 ft0.726 ft0.4852
+D+0.750Lr+0.750L+H 1.250 PASS PASS4.470 0.2670 9.0 ft0.698 ft0.5855
+D+0.750L+0.750S+H 1.150 PASS PASS4.470 0.2903 9.0 ft0.726 ft0.6364
+D+0.60W+H 1.600 PASS PASS4.470 0.1591 9.0 ft0.608 ft0.6828
+D+0.70E+H 1.600 PASS PASS4.470 0.1591 9.0 ft0.608 ft0.3488


SG66







Wood Column
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : UH5 - Header east, typ gov


Project Title:
Engineer:
Project ID:


Printed: 16 MAY 2019, 11:29AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Gravity\Updated Roof Weights\peyree - roof, upper R1.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.30  .


Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status


Load Combination Results


+D+0.750Lr+0.750L+0.450W+H 1.600 PASS PASS4.470 0.2086 9.0 ft0.608 ft0.7080
+D+0.750L+0.750S+0.450W+H 1.600 PASS PASS4.470 0.2086 9.0 ft0.608 ft0.7080
+D+0.750L+0.750S+0.5250E+H 1.600 PASS PASS4.470 0.2086 9.0 ft0.608 ft0.4574
+0.60D+0.60W+0.60H 1.600 PASS PASS4.530 0.09543 9.0 ft0.608 ft0.5432
+0.60D+0.70E+0.60H 1.600 PASS PASS4.530 0.09543 9.0 ft0.608 ft0.2092


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 0.830 0.0550.830
+D+L+H 1.175 0.0551.175
+D+Lr+H 0.830 0.0550.830
+D+S+H 0.830 0.0550.830
+D+0.750Lr+0.750L+H 1.089 0.0551.089
+D+0.750L+0.750S+H 1.089 0.0551.089
+D+0.60W+H 0.830 0.0550.8300.494 0.494
+D+0.70E+H 0.830 0.0550.830
+D+0.750Lr+0.750L+0.450W+H 1.089 0.0551.0890.371 0.371
+D+0.750L+0.750S+0.450W+H 1.089 0.0551.0890.371 0.371
+D+0.750L+0.750S+0.5250E+H 1.089 0.0551.089
+0.60D+0.60W+0.60H 0.498 0.0330.4980.494 0.494
+0.60D+0.70E+0.60H 0.498 0.0330.498
D Only 0.830 0.0550.830
Lr Only
L Only 0.3450.345
S Only
W Only 0.824 0.824
E Only
H Only


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


+D+H 0.0000 0.148 4.530 ftft inin 0.000
+D+L+H 0.0000 0.210 4.530 ftft inin 0.000
+D+Lr+H 0.0000 0.148 4.530 ftft inin 0.000
+D+S+H 0.0000 0.148 4.530 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.194 4.530 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.194 4.530 ftft inin 0.000
+D+0.60W+H 0.2289 0.148 4.530 ftft inin 4.530
+D+0.70E+H 0.0000 0.148 4.530 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.1717 0.194 4.530 ftft inin 4.530
+D+0.750L+0.750S+0.450W+H 0.1717 0.194 4.530 ftft inin 4.530
+D+0.750L+0.750S+0.5250E+H 0.0000 0.194 4.530 ftft inin 0.000
+0.60D+0.60W+0.60H 0.2289 0.089 4.530 ftft inin 4.530
+0.60D+0.70E+0.60H 0.0000 0.089 4.530 ftft inin 0.000
D Only 0.0000 0.148 4.530 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.062 4.530 ftft inin 0.000
S Only 0.0000 0.000 0.000 ftft inin 0.000
W Only 0.3815 0.000 0.000 ftft inin 4.530
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 1.333 ft, (Floor)
Point Load :  D = 6.116,  L = 5.122,  S = 4.595,  E = 4.520 k @ 1.0 ft, (UB9 Beam RXN)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.445: 1


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


Span # where maximum occurs Span # 1
Location of maximum on span 1.003ft


303.24 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


3.5x11.875Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+0.750L+0.750S+H
=


=


=


304.75 psi==


Section used for this span 3.5x11.875
fb : Actual


Maximum Shear Stress Ratio 0.995 : 1


0.000 ft=
=


1,228.70psi fv : Actual


Maximum Deflection


0 <480.0
2799


Ratio = 0 <360.0


Max Downward Transient Deflection 0.004 in 8531Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.011 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 9.953 6.008
Overall MINimum 2.825 1.695
+D+H 3.861 2.332
+D+L+H 7.134 4.323
+D+Lr+H 3.861 2.332
+D+S+H 6.734 4.055
+D+0.750Lr+0.750L+H 6.316 3.826
+D+0.750L+0.750S+H 8.470 5.118
+D+0.60W+H 3.861 2.332
+D+0.70E+H 5.839 3.518
+D+0.750Lr+0.750L+0.450W+H 6.316 3.826
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750L+0.750S+0.450W+H 8.470 5.118
+D+0.750L+0.750S+0.5250E+H 9.953 6.008
+0.60D+0.60W+0.60H 2.317 1.399
+0.60D+0.70E+0.60H 4.295 2.585
D Only 3.861 2.332
Lr Only
L Only 3.273 1.992
S Only 2.872 1.723
W Only
E Only 2.825 1.695
H Only
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 6x6Analysis Method :


9.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Douglas Fir - Larch
Wood Grade No.1
Fb + 1,200.0


1,200.0 psi
1,000.0


625.0


170.0
825.0
31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,600.0
580.0


1,600.0
580.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 5.50 in


Area 30.250 in^2
Ix 76.255 in^4
Iy 76.255 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,600.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 9.50 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 62.265 lbs * Dead Load Factor
AXIAL LOADS . . .


UB3 Bm rxn: Axial Load at 9.50 ft, D = 1.197, L = 2.60 k
UB5 Bm rxn: Axial Load at 9.50 ft, D = 0.8990, L = 2.10 k
UB8 Bm rxn: Axial Load at 9.50 ft, D = 2.879, L = 2.030, S = 2.280 k
UTB2 Trnsf Bm rxn w/ SW HD: Axial Load at 9.50 ft, D = 0.1740, L = 0.320, E = 15.183 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.7710


Location of max.above base 0.0 ft


Applied Axial 20.714 k
Applied Mx 0.0 k-ft


Load Combination +1.102D+0.750L+0.750S+0.5250E+


Load Combination +0.4634D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
272.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 9.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 888.12 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 5.211
+D+L+H 12.261
+D+Lr+H 5.211
+D+S+H 7.491
+D+0.750Lr+0.750L+H 10.499
+D+0.750L+0.750S+H 12.209
+D+0.60W+H 5.211
+D+0.70E+H 15.839
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750Lr+0.750L+0.450W+H 10.499
+D+0.750L+0.750S+0.450W+H 12.209
+D+0.750L+0.750S+0.5250E+H 20.180
+0.60D+0.60W+0.60H 3.127
+0.60D+0.70E+0.60H 13.755
D Only 5.211
Lr Only
L Only 7.050
S Only 2.280
W Only
E Only 15.183
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 6x8Analysis Method :


9.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Douglas Fir - Larch
Wood Grade No.1
Fb + 1,200.0


1,200.0 psi
1,000.0


625.0


170.0
825.0
31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,600.0
580.0


1,600.0
580.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 7.50 in


Area 41.250 in^2
Ix 193.359 in^4
Iy 103.984 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,600.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 9.50 ft, K = 1.0
Unbraced Length for X-X Axis buckling = 10 ft, K = 1.0


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 84.906 lbs * Dead Load Factor
AXIAL LOADS . . .


UB8 Bm rxn: Axial Load at 9.50 ft, D = 10.175, L = 2.302, S = 10.260 k
UBX Bm rxn: Axial Load at 9.50 ft, D = 1.682, L = 4.260 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.8071


Location of max.above base 0.0 ft


Applied Axial 24.558 k
Applied Mx 0.0 k-ft


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


Load Combination +0.4634D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
272.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 9.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 737.63 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 11.942
+D+L+H 18.504
+D+Lr+H 11.942
+D+S+H 22.202
+D+0.750Lr+0.750L+H 16.863
+D+0.750L+0.750S+H 24.558
+D+0.60W+H 11.942
+D+0.70E+H 11.942
+D+0.750Lr+0.750L+0.450W+H 16.863
+D+0.750L+0.750S+0.450W+H 24.558
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 24.558
+0.60D+0.60W+0.60H 7.165
+0.60D+0.70E+0.60H 7.165
D Only 11.942
Lr Only
L Only 6.562
S Only 10.260
W Only
E Only
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 4x8Analysis Method :


9.50Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species Hem Fir
Wood Grade No.2
Fb + 850.0


850.0 psi
1,300.0


405.0


150.0
525.0


26.830


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,300.0
470.0


1,300.0
470.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.20


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 3.50 in
Exact Depth 7.250 in


Area 25.375 in^2
Ix 111.148 in^4
Iy 25.904 in^4


Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.050


1,300.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.30


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 9.50 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 44.915 lbs * Dead Load Factor
AXIAL LOADS . . .


UH3 Header rxn: Axial Load at 9.50 ft, D = 5.282, L = 2.340, S = 3.439 k
UTB2 Bm rxn w/ SW HD: Axial Load at 9.50 ft, D = 0.1740, L = 0.320, E = 15.183 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.5923


Location of max.above base 0.0 ft


Applied Axial 18.610 k
Applied Mx 0.0 k-ft


Load Combination +1.102D+0.750L+0.750S+0.5250E+


Load Combination +0.4634D+0.70E+0.60H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 0.0 psi
240.0Allowable Shear psi


0.0 : 1 Bending Compression Tension


Location of max.above base 9.50 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base


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


Fc : Allowable 1,238.29 psi
Other Factors used to calculate allowable stresses . . .


for load combination : n/a


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 5.501
+D+L+H 8.161
+D+Lr+H 5.501
+D+S+H 8.940
+D+0.750Lr+0.750L+H 7.496
+D+0.750L+0.750S+H 10.075
+D+0.60W+H 5.501
+D+0.70E+H 16.129
+D+0.750Lr+0.750L+0.450W+H 7.496
+D+0.750L+0.750S+0.450W+H 10.075
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.5250E+H 18.046
+0.60D+0.60W+0.60H 3.301
+0.60D+0.70E+0.60H 13.929
D Only 5.501
Lr Only
L Only 2.660
S Only 3.439
W Only
E Only 15.183
H Only


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


+D+H 0.0000 0.000 0.000 ftft inin 0.000
+D+L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+Lr+H 0.0000 0.000 0.000 ftft inin 0.000
+D+S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.60W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.70E+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.450W+H 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L+0.750S+0.5250E+H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0000 0.000 0.000 ftft inin 0.000
+0.60D+0.70E+0.60H 0.0000 0.000 0.000 ftft inin 0.000
D Only 0.0000 0.000 0.000 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 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
W Only 0.0000 0.000 0.000 ftft inin 0.000
E Only 0.0000 0.000 0.000 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


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


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 14.50 ft, (Floor)
Point Load :  D = 5.211,  L = 7.050,  S = 2.280,  E = -5.061 k @ 4.50 ft, (UC1 Post abv w/ SW HD)
Point Load :  E = 36.488 k @ 6.0 ft, (SW HD)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.854: 1


Load Combination +1.102D+0.750L+0.750S+0.5250E+H


Span # where maximum occurs Span # 1
Location of maximum on span 5.867ft


293.45 psi=


=


FB : Allowable 3,840.00psi Fv : Allowable


8.75x12Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +1.102D+0.750L+0.750S+0.5250E+H
=


=


=


424.00 psi==


Section used for this span 8.75x12
fb : Actual


Maximum Shear Stress Ratio 0.692 : 1


7.834 ft=
=


3,278.84psi fv : Actual


Maximum Deflection


0 <480.0
574


Ratio = 0 <360.0


Max Downward Transient Deflection 0.113 in 940Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.185 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 13.812 22.206
Overall MINimum 9.221 22.206
+D+H 3.617 3.716
+D+L+H 9.638 9.869
+D+Lr+H 3.617 3.716
+D+S+H 4.736 4.877
+D+0.750Lr+0.750L+H 8.133 8.331
+D+0.750L+0.750S+H 8.971 9.202
+D+0.60W+H 3.617 3.716
+D+0.70E+H 10.072 19.260
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.750Lr+0.750L+0.450W+H 8.133 8.331
+D+0.750L+0.750S+0.450W+H 8.971 9.202
+D+0.750L+0.750S+0.5250E+H 13.812 20.860
+0.60D+0.60W+0.60H 2.170 2.229
+0.60D+0.70E+0.60H 8.625 17.774
D Only 3.617 3.716
Lr Only
L Only 6.020 6.153
S Only 1.118 1.162
W Only
E Only 9.221 22.206
H Only
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CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties


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


Allowable Stress Design


DF/DF
24F - V4


2,400.0
1,850.0
1,650.0


650.0


1,800.0
950.0


265.0
1,100.0 31.20


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


1,600.0ksi
850.0ksi


Ebend- yy
Eminbend - yy


Ebend- xx ksi


Density pcf


Load Combination :ASCE 7-10


.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,  L = 0.040 ksf,  Tributary Width = 8.750 ft, (Floor)
Point Load :  D = 11.942,  L = 6.562,  S = 10.260 k @ 1.50 ft, (UC2 Post abv)
Point Load :  D = 0.8450,  L = 0.3160,  E = 3.084 k @ 3.250 ft, (MTB2 - Transfer Bm rxn w/ SW HD)
Point Load :  D = 0.660,  L = 0.1420,  S = 0.1330 k @ 3.250 ft, (MTB1 - Transfer Bm rxn w/ SW HD)


.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.620: 1


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


Span # where maximum occurs Span # 1
Location of maximum on span 1.512ft


284.47 psi=


=


FB : Allowable 2,760.00psi Fv : Allowable


8.75x12Section used for this span


Span # where maximum occurs
Location of maximum on span


Span # 1=


Load Combination +D+0.750L+0.750S+H
=


=


=


304.75 psi==


Section used for this span 8.75x12
fb : Actual


Maximum Shear Stress Ratio 0.933 : 1


0.000 ft=
=


1,711.81psi fv : Actual


Maximum Deflection


0 <480.0
982


Ratio = 0 <360.0


Max Downward Transient Deflection 0.024 in 2958Ratio = >=480.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.071 in Ratio = >=360.
Max Upward Total Deflection 0.000 in


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


Overall MAXimum 21.038 9.517
Overall MINimum 1.366 1.718
+D+H 9.987 4.358
+D+L+H 16.085 7.322
+D+Lr+H 9.987 4.358
+D+S+H 17.667 7.071
+D+0.750Lr+0.750L+H 14.561 6.581
+D+0.750L+0.750S+H 20.321 8.615
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS


+D+0.60W+H 9.987 4.358
+D+0.70E+H 10.943 5.561
+D+0.750Lr+0.750L+0.450W+H 14.561 6.581
+D+0.750L+0.750S+0.450W+H 20.321 8.615
+D+0.750L+0.750S+0.5250E+H 21.038 9.517
+0.60D+0.60W+0.60H 5.992 2.615
+0.60D+0.70E+0.60H 6.948 3.818
D Only 9.987 4.358
Lr Only
L Only 6.098 2.963
S Only 7.681 2.712
W Only
E Only 1.366 1.718
H Only
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.Code References
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information


Wood Section Name 5.5x11.875Analysis Method :


7.750Overall Column Height ft


Allowable Stress Design


( Used for non-slender calculations ) Allow Stress Modification Factors


End Fixities Top & Bottom Pinned


Wood Species DF/DF
Wood Grade 24F - V4
Fb + 2,400.0


1,850.0 psi
1,650.0


650.0


265.0
1,100.0


31.20


psi Fv psi
Fb - Ft psi
Fc - Prll psi


psi
Density pcf


Fc - Perp
E : Modulus of Elasticity . . .


1,800.0
950.0


1,600.0
850.0


Cfu : Flat Use Factor 1.0


Cf or Cv for Tension 1.0


Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2


Exact Width 5.50 in
Exact Depth 11.875 in


Area 65.313 in^2
Ix 767.51 in^4
Iy 164.642 in^4


Wood Grading/Manuf. Western
Wood Member Type GLB


Ct : Temperature Factor 1.0


Cf or Cv for Compression 1.0


1,800.0
Axial


Cm : Wet Use Factor 1.0


Cf or Cv for Bending 1.0


x-x Bending y-y Bending
ksi No


Minimum
Basic


Y-Y (depth) axis :
X-X (width) axis :


Unbraced Length for Y-Y Axis buckling = 7.750 ft, K = 1.0
Fully braced against buckling along X-X Axis


Brace condition for deflection (buckling) along columns :


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 109.671 lbs * Dead Load Factor
BENDING LOADS . . .


Floor: Lat. Uniform Load creating Mx-x, D = 0.1760, L = 0.470 k/ft
C&C Wind: Lat. Uniform Load creating My-y, W = 0.1959 k/ft
UC3 Post abv rxn: Lat. Point Load at 1.50 ft creating Mx-x, D = 5.501, L = 2.660, S = 3.439, E = 15.061 k


.DESIGN SUMMARY


PASS


PASS


Max. Axial+Bending Stress Ratio  = 0.5854


Location of max.above base 1.508 ft


Applied Axial 0.1097 k
Applied Mx 24.211 k-ft


Load Combination +D+0.750L+0.750S+0.5250E+H


Load Combination +D+0.750L+0.750S+0.5250E+H


Bending & Shear Check Results


Maximum Shear Stress Ratio =


Applied Design Shear 380.090 psi
424.0Allowable Shear psi


0.8964 : 1 Bending Compression Tension


Location of max.above base 0.0 ft


: 1


At maximum location values are . . .


Applied My 0.0 k-ft


Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 5.528 k Bottom along Y-Y 16.550 k
Top along X-X 0.7591 k Bottom along X-X 0.7591 kGoverning NDS Forumla Comp + Mxx, NDS Eq. 3.9-3


Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.1553 in at 3.485 ft above base


for load combination : +D+0.750L+0.750S+0.5250E+H
Along X-X 0.06101 in at 3.901 ft above base


Fc : Allowable 2,574.73 psi
Other Factors used to calculate allowable stresses . . .


for load combination : W Only


.
k k-ft


Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+H 1.747 0.1105.118
+D+L+H 4.083 0.1109.085
+D+Lr+H 1.747 0.1105.118
+D+S+H 2.412 0.1107.892
+D+0.750Lr+0.750L+H 3.499 0.1108.093
+D+0.750L+0.750S+H 3.998 0.11010.173
+D+0.60W+H 1.747 0.1105.1180.455 0.455
+D+0.70E+H 3.787 0.11013.620
+D+0.750Lr+0.750L+0.450W+H 3.499 0.1108.0930.342 0.342
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k k-ft
Note: Only non-zero reactions are listed.


Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction


@ Base @ Top @ Base@ Base @ Top


Maximum Reactions


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


+D+0.750L+0.750S+0.450W+H 3.998 0.11010.1730.342 0.342
+D+0.750L+0.750S+0.5250E+H 5.528 0.11016.550
+0.60D+0.60W+0.60H 1.048 0.0663.0710.455 0.455
+0.60D+0.70E+0.60H 3.089 0.06611.573
D Only 1.747 0.1105.118
Lr Only
L Only 2.3363.966
S Only 0.6662.773
W Only 0.759 0.759
E Only 2.91512.146
H Only


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


+D+H 0.0000 0.048 3.485 ftft inin 0.000
+D+L+H 0.0000 0.094 3.589 ftft inin 0.000
+D+Lr+H 0.0000 0.048 3.485 ftft inin 0.000
+D+S+H 0.0000 0.072 3.485 ftft inin 0.000
+D+0.750Lr+0.750L+H 0.0000 0.083 3.589 ftft inin 0.000
+D+0.750L+0.750S+H 0.0000 0.101 3.537 ftft inin 0.000
+D+0.60W+H 0.0366 0.048 3.485 ftft inin 3.901
+D+0.70E+H 0.0000 0.121 3.433 ftft inin 0.000
+D+0.750Lr+0.750L+0.450W+H 0.0275 0.083 3.589 ftft inin 3.901
+D+0.750L+0.750S+0.450W+H 0.0275 0.101 3.537 ftft inin 3.901
+D+0.750L+0.750S+0.5250E+H 0.0000 0.155 3.485 ftft inin 0.000
+0.60D+0.60W+0.60H 0.0366 0.029 3.485 ftft inin 3.901
+0.60D+0.70E+0.60H 0.0000 0.102 3.433 ftft inin 0.000
D Only 0.0000 0.048 3.485 ftft inin 0.000
Lr Only 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.046 3.693 ftft inin 0.000
S Only 0.0000 0.024 3.381 ftft inin 0.000
W Only 0.0610 0.000 0.000 ftft inin 3.901
E Only 0.0000 0.104 3.381 ftft inin 0.000
H Only 0.0000 0.000 0.000 ftft inin 0.000


.Sketches
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General Beam Properties
Elastic Modulus ksi1,000.0


1,000.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.04.875 ft
1,000.0Span #2 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.010.0 ft
1,000.0Span #3 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.010.0 ft
1,000.0Span #4 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.04.875 ft


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Load(s) for Span Number 1


Point Load :  D = -1.380 k @ 0.0 ft


Moment :  D = 23.930 k-ft, Loc = 0.0 ft in span


Load(s) for Span Number 2
Point Load :  D = 7.910 k @ 5.0 ft


Moment :  D = 34.550 k-ft, Loc = 5.0 ft in span


Load(s) for Span Number 3
Point Load :  D = 9.640 k @ 5.0 ft


Moment :  D = 34.590 k-ft, Loc = 5.0 ft in span


Load(s) for Span Number 4
Point Load :  D = 11.550 k @ 4.875 ft


Moment :  D = 24.440 k-ft, Loc = 4.875 ft in span


.DESIGN SUMMARY
Maximum Bending =


Load Combination +D+H
Span # where maximum occurs Span # 3
Location of maximum on span 10.000 ft


15.961 k


Span # where maximum occurs
Location of maximum on span


Span # 3
Load Combination +D+H


Maximum Shear =


5.102 ft


80.746 k-ft


Maximum Deflection
Max Downward Transient Deflection 0.000 in 0
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 2.944 in 38
Max Upward Total Deflection -1.696 in 68


.Maximum Forces & Stresses for Load Combinations


Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope


Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55
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Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


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


Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+L+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+Lr+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+S+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.750Lr+0.750L+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.750L+0.750S+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.60W+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.750Lr+0.450W+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.750S+0.450W+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+0.60D+0.60W+0.60H
Dsgn. L =    4.88 ft 1 18.39 14.36 18.39 1.78
Dsgn. L =   10.00 ft 2 29.58 -2.36 29.58 6.52
Dsgn. L =   10.00 ft 3 -0.00 -48.45 48.45 9.58
Dsgn. L =    4.88 ft 4 -0.00 -48.45 48.45 6.93


+D+0.70E+0.60H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    4.88 ft 1 30.66 23.93 30.66 2.96
Dsgn. L =   10.00 ft 2 49.31 -3.93 49.31 10.87
Dsgn. L =   10.00 ft 3 -0.00 -80.75 80.75 15.96
Dsgn. L =    4.88 ft 4 -0.00 -80.75 80.75 11.55


+0.60D+0.70E+H
Dsgn. L =    4.88 ft 1 18.39 14.36 18.39 1.78
Dsgn. L =   10.00 ft 2 29.58 -2.36 29.58 6.52
Dsgn. L =   10.00 ft 3 -0.00 -48.45 48.45 9.58
Dsgn. L =    4.88 ft 4 -0.00 -48.45 48.45 6.93


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


Overall Maximum Deflections


D Only1 0.0000 0.000 -1.6958 0.000
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Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections


D Only 2 0.6000 5.306 0.0000 0.000
D Only3 0.0000 5.306 -0.5875 5.714


D Only 4 2.9440 4.875 0.0000 5.714
.


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 4.548-4.339 27.511
Overall MINimum -4.339
+D+H 4.548-4.339 27.511
+D+L+H 4.548-4.339 27.511
+D+Lr+H 4.548-4.339 27.511
+D+S+H 4.548-4.339 27.511
+D+0.750Lr+0.750L+H 4.548-4.339 27.511
+D+0.750L+0.750S+H 4.548-4.339 27.511
+D+0.60W+H 4.548-4.339 27.511
+D+0.750Lr+0.450W+H 4.548-4.339 27.511
+D+0.750S+0.450W+H 4.548-4.339 27.511
+0.60D+0.60W+0.60H 2.729-2.603 16.506
+D+0.70E+0.60H 4.548-4.339 27.511
+D+0.750L+0.750S+0.5250E+H 4.548-4.339 27.511
+0.60D+0.70E+H 2.729-2.603 16.506
D Only 4.548-4.339 27.511
Lr Only
L Only
S Only
W Only
E Only
H Only


SL3


Therefore, (1) Helical Pile and (1)
Pin Pile Req'd Each End, (1) Pin


Pile Req'd Center







General Beam Analysis
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : MF 1: LC 19 (input already factored) -- 3 supports


Project Title:
Engineer:
Project ID:


Printed: 15 MAY 2019,  9:52AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Lateral\Grade Beams for Simpson Frames MF1 and MF2.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.30  .


General Beam Properties
Elastic Modulus ksi1,000.0


1,000.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.04.875 ft
1,000.0Span #2 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.010.0 ft
1,000.0Span #3 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.010.0 ft
1,000.0Span #4 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.04.875 ft


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Load(s) for Span Number 1


Point Load :  D = 11.550 k @ 0.0 ft


Moment :  D = -24.440 k-ft, Loc = 0.0 ft in span


Load(s) for Span Number 2
Point Load :  D = 7.910 k @ 5.0 ft


Moment :  D = -34.590 k-ft, Loc = 5.0 ft in span


Load(s) for Span Number 3
Point Load :  D = 9.640 k @ 5.0 ft


Moment :  D = -34.550 k-ft, Loc = 5.0 ft in span


Load(s) for Span Number 4
Point Load :  D = -1.380 k @ 4.875 ft


Moment :  D = -23.930 k-ft, Loc = 4.875 ft in span


.DESIGN SUMMARY
Maximum Bending =


Load Combination +D+H
Span # where maximum occurs Span # 1
Location of maximum on span 4.875 ft


15.096 k


Span # where maximum occurs
Location of maximum on span


Span # 1
Load Combination +D+H


Maximum Shear =


4.875 ft


80.746 k-ft


Maximum Deflection
Max Downward Transient Deflection 0.000 in 0
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 3.079 in 36
Max Upward Total Deflection -1.764 in 66


.Maximum Forces & Stresses for Load Combinations


Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope


Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38
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Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


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


Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+L+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+Lr+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+S+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.750Lr+0.750L+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.750L+0.750S+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.60W+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.750Lr+0.450W+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.750S+0.450W+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+0.60D+0.60W+0.60H
Dsgn. L =    4.88 ft 1 -0.00 -48.45 48.45 9.06
Dsgn. L =   10.00 ft 2 -0.00 -48.45 48.45 9.06
Dsgn. L =   10.00 ft 3 32.13 -2.36 32.13 7.04
Dsgn. L =    4.88 ft 4 18.39 14.36 18.39 0.83


+D+0.70E+0.60H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+D+0.750L+0.750S+0.5250E+H
Dsgn. L =    4.88 ft 1 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 2 -0.00 -80.75 80.75 15.10
Dsgn. L =   10.00 ft 3 53.54 -3.93 53.54 11.73
Dsgn. L =    4.88 ft 4 30.66 23.93 30.66 1.38


+0.60D+0.70E+H
Dsgn. L =    4.88 ft 1 -0.00 -48.45 48.45 9.06
Dsgn. L =   10.00 ft 2 -0.00 -48.45 48.45 9.06
Dsgn. L =   10.00 ft 3 32.13 -2.36 32.13 7.04
Dsgn. L =    4.88 ft 4 18.39 14.36 18.39 0.83


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


Overall Maximum Deflections


D Only 1 3.0792 0.000 0.0000 0.000
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Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections


D Only2 0.0000 0.000 -0.6688 4.694
D Only 3 0.6588 4.898 0.0000 4.694


D Only4 0.0000 4.898 -1.7640 4.875
.


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 4.54826.646 -3.474
Overall MINimum -3.474
+D+H 4.54826.646 -3.474
+D+L+H 4.54826.646 -3.474
+D+Lr+H 4.54826.646 -3.474
+D+S+H 4.54826.646 -3.474
+D+0.750Lr+0.750L+H 4.54826.646 -3.474
+D+0.750L+0.750S+H 4.54826.646 -3.474
+D+0.60W+H 4.54826.646 -3.474
+D+0.750Lr+0.450W+H 4.54826.646 -3.474
+D+0.750S+0.450W+H 4.54826.646 -3.474
+0.60D+0.60W+0.60H 2.72915.987 -2.084
+D+0.70E+0.60H 4.54826.646 -3.474
+D+0.750L+0.750S+0.5250E+H 4.54826.646 -3.474
+0.60D+0.70E+H 2.72915.987 -2.084
D Only 4.54826.646 -3.474
Lr Only
L Only
S Only
W Only
E Only
H Only
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CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-16
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=
2


= 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


= 1.0LtWt Factor
Fy - Stirrups ksi


==
=


E - Stirrups ksi


0.850


==


=


Shear :


Stirrup Bar Size #
Number of Resisting Legs Per Stirrup


Phi Values Flexure :


.Cross Section & Reinforcing Details
Rectangular Section,  Width = 22.0 in,  Height = 27.0 in
Span #1 Reinforcing....


2-#6 at 4.0 in from Bottom, from 0.0 to 4.875 ft in this span 2-#6 at 4.0 in from Top, from 0.0 to 4.875 ft in this span
2-#6 at 5.50 in from Bottom, from 0.0 to 4.875 ft in this span 2-#6 at 5.50 in from Top, from 0.0 to 4.875 ft in this span


Span #2 Reinforcing....
2-#6 at 4.0 in from Bottom, from 0.0 to 10.0 ft in this span 2-#6 at 4.0 in from Top, from 0.0 to 10.0 ft in this span
2-#6 at 5.50 in from Bottom, from 0.0 to 10.0 ft in this span 2-#6 at 5.50 in from Top, from 0.0 to 10.0 ft in this span


Span #3 Reinforcing....
2-#6 at 4.0 in from Bottom, from 0.0 to 10.0 ft in this span 2-#6 at 4.0 in from Top, from 0.0 to 10.0 ft in this span
2-#6 at 5.50 in from Bottom, from 0.0 to 10.0 ft in this span 2-#6 at 5.50 in from Top, from 0.0 to 10.0 ft in this span


Span #4 Reinforcing....
2-#6 at 4.0 in from Bottom, from 0.0 to 4.875 ft in this span 2-#6 at 4.0 in from Top, from 0.0 to 4.875 ft in this span
2-#6 at 5.50 in from Bottom, from 0.0 to 4.875 ft in this span 2-#6 at 5.50 in from Top, from 0.0 to 4.875 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


Point Load :  D = 11.860 k @ 0.0 ft


Moment :  D = -49.420 k-ft, Location = 0.0 ft from left end of this span


Load for Span Number 2
Point Load :  D = 11.860 k @ 5.0 ft


Moment :  D = -49.420 k-ft, Location = 5.0 ft from left end of this span


Load for Span Number 3
Point Load :  D = 4.790 k @ 5.0 ft
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Service loads entered. Load Factors will be applied for calculations.Applied Loads
Moment :  D = -49.350 k-ft, Location = 5.0 ft from left end of this span


Load for Span Number 4
Point Load :  D = 4.790 k @ 4.875 ft


Moment :  D = -49.350 k-ft, Location = 4.875 ft from left end of this span


.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.632 : 1


Span # where maximum occurs Span # 2
Location of maximum on span 0.000 ft


Mn * Phi : Allowable 180.922 k-ft


Typical SectionSection used for this span
Mu : Applied -114.335 k-ft


Maximum Deflection


0 <360.0
2624


Ratio = 9064 >=180.0


Max Downward Transient Deflection 0.000 in 0Ratio = <360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.045 in Ratio = >=180.0
Max Upward Total Deflection -0.013 in


.
Load Combination Support 1 Support 2 Support 3 Support 4 Support 5


Vertical Reactions Support notation : Far left is #1


Overall MAXimum 4.55740.171 6.366
Overall MINimum 2.76024.090 3.807
+D+H 4.55740.171 6.366
+D+L+H 4.55740.171 6.366
+D+Lr+H 4.55740.171 6.366
+D+S+H 4.55740.171 6.366
+D+0.750Lr+0.750L+H 4.55740.171 6.366
+D+0.750L+0.750S+H 4.55740.171 6.366
+D+0.60W+H 4.55740.171 6.366
+D+0.750Lr+0.450W+H 4.55740.171 6.366
+D+0.750S+0.450W+H 4.55740.171 6.366
+0.60D+0.60W+0.60H 2.76024.090 3.807
+D+0.70E+0.60H 4.55740.171 6.366
+D+0.750L+0.750S+0.5250E+H 4.55740.171 6.366
+0.60D+0.70E+H 2.76024.090 3.807
D Only 4.55740.171 6.366
Lr Only
L Only
S Only
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


D Only 1 0.00 23.00 -0.00 0.00 0.00 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 1 0.05 23.00 -11.89 11.89 50.02 0.46 41.00 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 1 0.10 23.00 -11.92 11.92 50.63 0.45 40.98 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 1 0.15 23.00 -11.95 11.95 51.24 0.45 40.97 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 1 0.21 23.00 -11.98 11.98 51.86 0.44 40.96 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 1 0.26 23.00 -12.01 12.01 52.47 0.44 40.94 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.31 23.00 -12.04 12.04 53.09 0.43 40.93 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.36 23.00 -12.07 12.07 53.71 0.43 40.92 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.41 23.00 -12.11 12.11 54.33 0.43 40.90 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.46 23.00 -12.14 12.14 54.95 0.42 40.89 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.51 23.00 -12.17 12.17 55.57 0.42 40.88 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.56 23.00 -12.20 12.20 56.20 0.42 40.87 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.62 23.00 -12.23 12.23 56.83 0.41 40.85 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 1 0.67 23.00 -12.26 12.26 57.46 0.41 40.84 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
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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


D Only 1 0.72 23.00 -12.29 12.29 58.08 0.41 40.83 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 0.77 23.00 -12.32 12.32 58.72 0.40 40.82 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 0.82 23.00 -12.35 12.35 59.35 0.40 40.81 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 0.87 23.00 -12.38 12.38 59.98 0.40 40.80 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 0.92 23.00 -12.41 12.41 60.62 0.39 40.79 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 0.98 23.00 -12.44 12.44 61.26 0.39 40.78 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 1.03 23.00 -12.47 12.47 61.90 0.39 40.77 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 1.08 23.00 -12.50 12.50 62.54 0.38 40.76 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 1 1.13 23.00 -12.54 12.54 63.18 0.38 40.75 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.18 23.00 -12.57 12.57 63.82 0.38 40.74 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.23 23.00 -12.60 12.60 64.47 0.37 40.73 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.28 23.00 -12.63 12.63 65.12 0.37 40.72 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.33 23.00 -12.66 12.66 65.77 0.37 40.71 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.39 23.00 -12.69 12.69 66.42 0.37 40.70 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.44 23.00 -12.72 12.72 67.07 0.36 40.69 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.49 23.00 -12.75 12.75 67.72 0.36 40.68 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.54 23.00 -12.78 12.78 68.38 0.36 40.68 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.59 23.00 -12.81 12.81 69.03 0.36 40.67 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.64 23.00 -12.84 12.84 69.69 0.35 40.66 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.69 23.00 -12.87 12.87 70.35 0.35 40.65 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 1 1.74 23.00 -12.90 12.90 71.01 0.35 40.64 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 1.80 23.00 -12.93 12.93 71.68 0.35 40.63 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 1.85 23.00 -12.96 12.96 72.34 0.34 40.63 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 1.90 23.00 -13.00 13.00 73.01 0.34 40.62 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 1.95 23.00 -13.03 13.03 73.67 0.34 40.61 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.00 23.00 -13.06 13.06 74.34 0.34 40.60 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.05 23.00 -13.09 13.09 75.01 0.33 40.60 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.10 23.00 -13.12 13.12 75.69 0.33 40.59 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.16 23.00 -13.15 13.15 76.36 0.33 40.58 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.21 23.00 -13.18 13.18 77.04 0.33 40.58 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.26 23.00 -13.21 13.21 77.71 0.33 40.57 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.31 23.00 -13.24 13.24 78.39 0.32 40.56 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.36 23.00 -13.27 13.27 79.07 0.32 40.56 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 1 2.41 23.00 -13.30 13.30 79.75 0.32 40.55 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.46 23.00 -13.33 13.33 80.44 0.32 40.54 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.51 23.00 -13.36 13.36 81.12 0.32 40.54 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.57 23.00 -13.39 13.39 81.81 0.31 40.53 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.62 23.00 -13.43 13.43 82.50 0.31 40.52 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.67 23.00 -13.46 13.46 83.19 0.31 40.52 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.72 23.00 -13.49 13.49 83.88 0.31 40.51 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.77 23.00 -13.52 13.52 84.57 0.31 40.50 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.82 23.00 -13.55 13.55 85.27 0.30 40.50 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.87 23.00 -13.58 13.58 85.96 0.30 40.49 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.93 23.00 -13.61 13.61 86.66 0.30 40.49 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 2.98 23.00 -13.64 13.64 87.36 0.30 40.48 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.03 23.00 -13.67 13.67 88.06 0.30 40.48 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.08 23.00 -13.70 13.70 88.76 0.30 40.47 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.13 23.00 -13.73 13.73 89.47 0.29 40.46 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.18 23.00 -13.76 13.76 90.17 0.29 40.46 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.23 23.00 -13.79 13.79 90.88 0.29 40.45 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 1 3.28 23.00 -13.82 13.82 91.59 0.29 40.45 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.34 23.00 -13.86 13.86 92.30 0.29 40.44 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.39 23.00 -13.89 13.89 93.01 0.29 40.44 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.44 23.00 -13.92 13.92 93.72 0.28 40.43 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
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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


D Only 1 3.49 23.00 -13.95 13.95 94.44 0.28 40.43 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.54 23.00 -13.98 13.98 95.15 0.28 40.42 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.59 23.00 -14.01 14.01 95.87 0.28 40.42 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.64 23.00 -14.04 14.04 96.59 0.28 40.41 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.69 23.00 -14.07 14.07 97.31 0.28 40.41 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.75 23.00 -14.10 14.10 98.04 0.28 40.40 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.80 23.00 -14.13 14.13 98.76 0.27 40.40 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.85 23.00 -14.16 14.16 99.49 0.27 40.39 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.90 23.00 -14.19 14.19 100.21 0.27 40.39 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 3.95 23.00 -14.22 14.22 100.94 0.27 40.38 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.00 23.00 -14.25 14.25 101.67 0.27 40.38 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.05 23.00 -14.28 14.28 102.40 0.27 40.38 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.11 23.00 -14.32 14.32 103.14 0.27 40.37 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.16 23.00 -14.35 14.35 103.87 0.26 40.37 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.21 23.00 -14.38 14.38 104.61 0.26 40.36 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.26 23.00 -14.41 14.41 105.35 0.26 40.36 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.31 23.00 -14.44 14.44 106.09 0.26 40.35 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.36 23.00 -14.47 14.47 106.83 0.26 40.35 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 1 4.41 23.00 -14.50 14.50 107.57 0.26 40.35 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.46 23.00 -14.53 14.53 108.32 0.26 40.34 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.52 23.00 -14.56 14.56 109.07 0.26 40.34 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.57 23.00 -14.59 14.59 109.81 0.25 40.33 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.62 23.00 -14.62 14.62 110.56 0.25 40.33 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.67 23.00 -14.65 14.65 111.31 0.25 40.33 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.72 23.00 -14.68 14.68 112.07 0.25 40.32 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.77 23.00 -14.71 14.71 112.82 0.25 40.32 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 1 4.82 23.00 -14.75 14.75 113.58 0.25 40.31 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 2 4.88 23.00 25.37 25.37 114.34 0.43 40.90 PhiVc/2 < Vu <= Min 11.5.6.3 59.9 8.0 8.0
D Only 2 4.98 23.00 25.31 25.31 111.67 0.43 40.93 PhiVc/2 < Vu <= Min 11.5.6.3 59.9 8.0 8.0
D Only 2 5.09 23.00 25.25 25.25 109.01 0.44 40.96 PhiVc/2 < Vu <= Min 11.5.6.3 59.9 8.0 8.0
D Only 2 5.19 23.00 25.19 25.19 106.35 0.45 40.99 PhiVc/2 < Vu <= Min 11.5.6.3 60.0 8.0 8.0
D Only 2 5.30 23.00 25.12 25.12 103.70 0.46 41.03 PhiVc/2 < Vu <= Min 11.5.6.3 60.0 8.0 8.0
D Only 2 5.40 23.00 25.06 25.06 101.06 0.48 41.06 PhiVc/2 < Vu <= Min 11.5.6.3 60.0 8.0 8.0
D Only 2 5.51 23.00 25.00 25.00 98.43 0.49 41.10 PhiVc/2 < Vu <= Min 11.5.6.3 60.1 8.0 8.0
D Only 2 5.61 23.00 24.93 24.93 95.80 0.50 41.14 PhiVc/2 < Vu <= Min 11.5.6.3 60.1 8.0 8.0
D Only 2 5.72 23.00 24.87 24.87 93.18 0.51 41.18 PhiVc/2 < Vu <= Min 11.5.6.3 60.2 8.0 8.0
D Only 2 5.82 23.00 24.81 24.81 90.56 0.53 41.23 PhiVc/2 < Vu <= Min 11.5.6.3 60.2 8.0 8.0
D Only 2 5.93 23.00 24.74 24.74 87.96 0.54 41.27 PhiVc/2 < Vu <= Min 11.5.6.3 60.2 8.0 8.0
D Only 2 6.03 23.00 24.68 24.68 85.36 0.55 41.32 PhiVc/2 < Vu <= Min 11.5.6.3 60.3 8.0 8.0
D Only 2 6.14 23.00 24.62 24.62 82.76 0.57 41.37 PhiVc/2 < Vu <= Min 11.5.6.3 60.3 8.0 8.0
D Only 2 6.24 23.00 24.56 24.56 80.17 0.59 41.43 PhiVc/2 < Vu <= Min 11.5.6.3 60.4 8.0 8.0
D Only 2 6.35 23.00 24.49 24.49 77.59 0.61 41.49 PhiVc/2 < Vu <= Min 11.5.6.3 60.5 8.0 8.0
D Only 2 6.45 23.00 24.43 24.43 75.02 0.62 41.55 PhiVc/2 < Vu <= Min 11.5.6.3 60.5 8.0 8.0
D Only 2 6.56 23.00 24.37 24.37 72.45 0.64 41.62 PhiVc/2 < Vu <= Min 11.5.6.3 60.6 8.0 8.0
D Only 2 6.66 23.00 24.30 24.30 69.89 0.67 41.69 PhiVc/2 < Vu <= Min 11.5.6.3 60.7 8.0 8.0
D Only 2 6.77 23.00 24.24 24.24 67.33 0.69 41.77 PhiVc/2 < Vu <= Min 11.5.6.3 60.7 8.0 8.0
D Only 2 6.88 23.00 24.18 24.18 64.78 0.72 41.85 PhiVc/2 < Vu <= Min 11.5.6.3 60.8 8.0 8.0
D Only 2 6.98 23.00 24.11 24.11 62.24 0.74 41.94 PhiVc/2 < Vu <= Min 11.5.6.3 60.9 8.0 8.0
D Only 2 7.09 23.00 24.05 24.05 59.71 0.77 42.04 PhiVc/2 < Vu <= Min 11.5.6.3 61.0 8.0 8.0
D Only 2 7.19 23.00 23.99 23.99 57.18 0.80 42.15 PhiVc/2 < Vu <= Min 11.5.6.3 61.1 8.0 8.0
D Only 2 7.30 23.00 23.93 23.93 54.66 0.84 42.26 PhiVc/2 < Vu <= Min 11.5.6.3 61.2 8.0 8.0
D Only 2 7.40 23.00 23.86 23.86 52.14 0.88 42.39 PhiVc/2 < Vu <= Min 11.5.6.3 61.4 8.0 8.0
D Only 2 7.51 23.00 23.80 23.80 49.63 0.92 42.53 PhiVc/2 < Vu <= Min 11.5.6.3 61.5 8.0 8.0
D Only 2 7.61 23.00 23.74 23.74 47.13 0.97 42.68 PhiVc/2 < Vu <= Min 11.5.6.3 61.7 8.0 8.0
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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


D Only 2 7.72 23.00 23.67 23.67 44.64 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 7.82 23.00 23.61 23.61 42.15 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 7.93 23.00 23.55 23.55 39.66 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.03 23.00 23.49 23.49 37.19 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.14 23.00 23.42 23.42 34.72 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.24 23.00 23.36 23.36 32.26 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.35 23.00 23.30 23.30 29.80 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.45 23.00 23.23 23.23 27.35 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.56 23.00 23.17 23.17 24.91 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.66 23.00 23.11 23.11 22.48 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.77 23.00 23.04 23.04 20.05 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.88 23.00 22.98 22.98 17.62 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 8.98 23.00 22.92 22.92 15.21 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.09 23.00 22.86 22.86 12.80 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.19 23.00 22.79 22.79 10.40 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.30 23.00 22.73 22.73 8.00 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.40 23.00 22.67 22.67 5.61 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.51 23.00 22.60 22.60 3.23 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.61 23.00 22.54 22.54 0.85 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.72 23.00 22.48 22.48 1.52 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.82 23.00 22.41 22.41 3.88 1.00 42.79 PhiVc/2 < Vu <= Min 11.5.6.3 61.8 8.0 8.0
D Only 2 9.93 23.00 10.49 10.49 43.81 0.46 41.01 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 2 10.03 23.00 10.43 10.43 42.71 0.47 41.04 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 2 10.14 23.00 10.37 10.37 41.61 0.48 41.07 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 2 10.24 23.00 10.30 10.30 40.53 0.49 41.10 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 2 10.35 23.00 10.24 10.24 39.44 0.50 41.14 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 2 10.45 23.00 10.18 10.18 38.37 0.51 41.17 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 2 10.56 23.00 10.11 10.11 37.30 0.52 41.21 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 2 10.66 23.00 10.05 10.05 36.24 0.53 41.25 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 2 10.77 23.00 9.99 9.99 35.19 0.54 41.29 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 2 10.88 23.00 9.93 9.93 34.14 0.56 41.33 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 2 10.98 23.00 9.86 9.86 33.10 0.57 41.38 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 2 11.09 23.00 9.80 9.80 32.06 0.59 41.43 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 2 11.19 23.00 9.74 9.74 31.03 0.60 41.48 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 2 11.30 23.00 9.67 9.67 30.01 0.62 41.53 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 2 11.40 23.00 9.61 9.61 29.00 0.64 41.59 Vu < PhiVc/2 Not Reqd 9.6.3 41.6 0.0 0.0
D Only 2 11.51 23.00 9.55 9.55 27.99 0.65 41.65 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 2 11.61 23.00 9.48 9.48 26.99 0.67 41.72 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 2 11.72 23.00 9.42 9.42 25.99 0.69 41.79 Vu < PhiVc/2 Not Reqd 9.6.3 41.8 0.0 0.0
D Only 2 11.82 23.00 9.36 9.36 25.00 0.72 41.86 Vu < PhiVc/2 Not Reqd 9.6.3 41.9 0.0 0.0
D Only 2 11.93 23.00 9.30 9.30 24.02 0.74 41.94 Vu < PhiVc/2 Not Reqd 9.6.3 41.9 0.0 0.0
D Only 2 12.03 23.00 9.23 9.23 23.05 0.77 42.03 Vu < PhiVc/2 Not Reqd 9.6.3 42.0 0.0 0.0
D Only 2 12.14 23.00 9.17 9.17 22.08 0.80 42.12 Vu < PhiVc/2 Not Reqd 9.6.3 42.1 0.0 0.0
D Only 2 12.24 23.00 9.11 9.11 21.12 0.83 42.22 Vu < PhiVc/2 Not Reqd 9.6.3 42.2 0.0 0.0
D Only 2 12.35 23.00 9.04 9.04 20.16 0.86 42.33 Vu < PhiVc/2 Not Reqd 9.6.3 42.3 0.0 0.0
D Only 2 12.45 23.00 8.98 8.98 19.21 0.90 42.45 Vu < PhiVc/2 Not Reqd 9.6.3 42.5 0.0 0.0
D Only 2 12.56 23.00 8.92 8.92 18.27 0.94 42.58 Vu < PhiVc/2 Not Reqd 9.6.3 42.6 0.0 0.0
D Only 2 12.66 23.00 8.85 8.85 17.33 0.98 42.72 Vu < PhiVc/2 Not Reqd 9.6.3 42.7 0.0 0.0
D Only 2 12.77 23.00 8.79 8.79 16.41 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 12.88 23.00 8.73 8.73 15.48 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 12.98 23.00 8.67 8.67 14.57 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.09 23.00 8.60 8.60 13.66 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.19 23.00 8.54 8.54 12.76 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.30 23.00 8.48 8.48 11.86 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
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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


D Only 2 13.40 23.00 8.41 8.41 10.97 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.51 23.00 8.35 8.35 10.09 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.61 23.00 8.29 8.29 9.21 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.72 23.00 8.23 8.23 8.34 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.82 23.00 8.16 8.16 7.48 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 13.93 23.00 8.10 8.10 6.63 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.03 23.00 8.04 8.04 5.78 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.14 23.00 7.97 7.97 4.93 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.24 23.00 7.91 7.91 4.10 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.35 23.00 7.85 7.85 3.27 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.45 23.00 7.78 7.78 2.45 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.56 23.00 7.72 7.72 1.63 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.66 23.00 7.66 7.66 0.82 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 2 14.77 23.00 7.60 7.60 0.02 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 14.88 23.00 12.13 12.13 0.78 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 14.98 23.00 12.07 12.07 2.05 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.09 23.00 12.01 12.01 3.32 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.19 23.00 11.94 11.94 4.58 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.30 23.00 11.88 11.88 5.83 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.40 23.00 11.82 11.82 7.08 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.51 23.00 11.75 11.75 8.32 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.61 23.00 11.69 11.69 9.56 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.72 23.00 11.63 11.63 10.78 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.82 23.00 11.57 11.57 12.00 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 15.93 23.00 11.50 11.50 13.22 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.03 23.00 11.44 11.44 14.43 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.14 23.00 11.38 11.38 15.63 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.24 23.00 11.31 11.31 16.82 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.35 23.00 11.25 11.25 18.01 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.45 23.00 11.19 11.19 19.19 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.56 23.00 11.12 11.12 20.36 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 16.66 23.00 11.06 11.06 21.53 0.98 42.74 Vu < PhiVc/2 Not Reqd 9.6.3 42.7 0.0 0.0
D Only 3 16.77 23.00 11.00 11.00 22.69 0.93 42.56 Vu < PhiVc/2 Not Reqd 9.6.3 42.6 0.0 0.0
D Only 3 16.88 23.00 10.94 10.94 23.85 0.88 42.39 Vu < PhiVc/2 Not Reqd 9.6.3 42.4 0.0 0.0
D Only 3 16.98 23.00 10.87 10.87 24.99 0.83 42.25 Vu < PhiVc/2 Not Reqd 9.6.3 42.2 0.0 0.0
D Only 3 17.09 23.00 10.81 10.81 26.14 0.79 42.11 Vu < PhiVc/2 Not Reqd 9.6.3 42.1 0.0 0.0
D Only 3 17.19 23.00 10.75 10.75 27.27 0.76 41.99 Vu < PhiVc/2 Not Reqd 9.6.3 42.0 0.0 0.0
D Only 3 17.30 23.00 10.68 10.68 28.40 0.72 41.87 Vu < PhiVc/2 Not Reqd 9.6.3 41.9 0.0 0.0
D Only 3 17.40 23.00 10.62 10.62 29.52 0.69 41.77 Vu < PhiVc/2 Not Reqd 9.6.3 41.8 0.0 0.0
D Only 3 17.51 23.00 10.56 10.56 30.63 0.66 41.67 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 3 17.61 23.00 10.50 10.50 31.74 0.63 41.58 Vu < PhiVc/2 Not Reqd 9.6.3 41.6 0.0 0.0
D Only 3 17.72 23.00 10.43 10.43 32.84 0.61 41.50 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 3 17.82 23.00 10.37 10.37 33.94 0.59 41.43 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 3 17.93 23.00 10.31 10.31 35.03 0.56 41.35 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 3 18.03 23.00 10.24 10.24 36.11 0.54 41.29 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 3 18.14 23.00 10.18 10.18 37.18 0.52 41.23 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 3 18.24 23.00 10.12 10.12 38.25 0.51 41.17 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 3 18.35 23.00 10.05 10.05 39.31 0.49 41.11 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 3 18.45 23.00 9.99 9.99 40.37 0.47 41.06 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 3 18.56 23.00 9.93 9.93 41.42 0.46 41.01 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 3 18.66 23.00 9.87 9.87 42.46 0.45 40.96 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 3 18.77 23.00 9.80 9.80 43.49 0.43 40.92 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 3 18.88 23.00 9.74 9.74 44.52 0.42 40.88 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 3 18.98 23.00 9.68 9.68 45.54 0.41 40.84 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
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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


D Only 3 19.09 23.00 9.61 9.61 46.56 0.40 40.80 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 3 19.19 23.00 9.55 9.55 47.57 0.38 40.76 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 3 19.30 23.00 9.49 9.49 48.57 0.37 40.73 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 3 19.40 23.00 9.43 9.43 49.57 0.36 40.70 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 3 19.51 23.00 9.36 9.36 50.55 0.35 40.66 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 3 19.61 23.00 9.30 9.30 51.54 0.35 40.63 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 3 19.72 23.00 9.24 9.24 52.51 0.34 40.61 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 3 19.82 23.00 9.17 9.17 53.48 0.33 40.58 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 3 19.93 23.00 4.32 4.32 4.84 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.03 23.00 4.26 4.26 5.29 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.14 23.00 4.19 4.19 5.74 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.24 23.00 4.13 4.13 6.18 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.35 23.00 4.07 4.07 6.61 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.45 23.00 4.01 4.01 7.03 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.56 23.00 3.94 3.94 7.45 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0
D Only 3 20.66 23.00 3.88 3.88 7.86 0.95 42.61 Vu < PhiVc/2 Not Reqd 9.6.3 42.6 0.0 0.0
D Only 3 20.77 23.00 3.82 3.82 8.27 0.88 42.41 Vu < PhiVc/2 Not Reqd 9.6.3 42.4 0.0 0.0
D Only 3 20.88 23.00 3.75 3.75 8.67 0.83 42.23 Vu < PhiVc/2 Not Reqd 9.6.3 42.2 0.0 0.0
D Only 3 20.98 23.00 3.69 3.69 9.06 0.78 42.07 Vu < PhiVc/2 Not Reqd 9.6.3 42.1 0.0 0.0
D Only 3 21.09 23.00 3.63 3.63 9.44 0.74 41.92 Vu < PhiVc/2 Not Reqd 9.6.3 41.9 0.0 0.0
D Only 3 21.19 23.00 3.56 3.56 9.82 0.70 41.79 Vu < PhiVc/2 Not Reqd 9.6.3 41.8 0.0 0.0
D Only 3 21.30 23.00 3.50 3.50 10.19 0.66 41.67 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 3 21.40 23.00 3.44 3.44 10.56 0.62 41.55 Vu < PhiVc/2 Not Reqd 9.6.3 41.6 0.0 0.0
D Only 3 21.51 23.00 3.38 3.38 10.92 0.59 41.45 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 3 21.61 23.00 3.31 3.31 11.27 0.56 41.35 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 3 21.72 23.00 3.25 3.25 11.61 0.54 41.26 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 3 21.82 23.00 3.19 3.19 11.95 0.51 41.18 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 3 21.93 23.00 3.12 3.12 12.29 0.49 41.10 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 3 22.03 23.00 3.06 3.06 12.61 0.47 41.03 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 3 22.14 23.00 3.00 3.00 12.93 0.44 40.96 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 3 22.24 23.00 2.94 2.94 13.24 0.42 40.90 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 3 22.35 23.00 2.87 2.87 13.55 0.41 40.83 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 3 22.45 23.00 2.81 2.81 13.85 0.39 40.78 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 3 22.56 23.00 2.75 2.75 14.14 0.37 40.72 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 3 22.66 23.00 2.68 2.68 14.43 0.36 40.67 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 3 22.77 23.00 2.62 2.62 14.70 0.34 40.62 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 3 22.88 23.00 2.56 2.56 14.98 0.33 40.57 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 3 22.98 23.00 2.49 2.49 15.24 0.31 40.53 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 3 23.09 23.00 2.43 2.43 15.50 0.30 40.49 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 3 23.19 23.00 2.37 2.37 15.75 0.29 40.44 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 3 23.30 23.00 2.31 2.31 16.00 0.28 40.40 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 3 23.40 23.00 2.24 2.24 16.24 0.26 40.37 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 3 23.51 23.00 2.18 2.18 16.47 0.25 40.33 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 3 23.61 23.00 2.12 2.12 16.70 0.24 40.30 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 3 23.72 23.00 2.05 2.05 16.92 0.23 40.26 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 3 23.82 23.00 1.99 1.99 17.13 0.22 40.23 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 3 23.93 23.00 1.93 1.93 17.34 0.21 40.20 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 3 24.03 23.00 1.86 1.86 17.54 0.20 40.17 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 3 24.14 23.00 1.80 1.80 17.73 0.19 40.14 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 3 24.24 23.00 1.74 1.74 17.92 0.19 40.11 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 3 24.35 23.00 1.68 1.68 18.10 0.18 40.08 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 3 24.45 23.00 1.61 1.61 18.27 0.17 40.05 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 3 24.56 23.00 1.55 1.55 18.44 0.16 40.03 Vu < PhiVc/2 Not Reqd 9.6.3 40.0 0.0 0.0
D Only 3 24.66 23.00 1.49 1.49 18.60 0.15 40.00 Vu < PhiVc/2 Not Reqd 9.6.3 40.0 0.0 0.0


SL13







Concrete Beam
Licensee : DIBBLE ENGINEERS INC.Lic. # : KW-06006102


Description : MF 1: LC 56 (input already factored) -- 3 supports


Project Title:
Engineer:
Project ID:


Printed: 15 MAY 2019,  9:55AM


Project Descr:


File = J:\2017 Projects\17-291 Peyree Remodel\Calcs\Lateral\Grade Beams for Simpson Frames MF1 and MF2.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.30  .


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


D Only 3 24.77 23.00 1.42 1.42 18.75 0.15 39.97 Vu < PhiVc/2 Not Reqd 9.6.3 40.0 0.0 0.0
D Only 4 24.88 23.00 7.71 7.71 18.90 0.78 42.07 Vu < PhiVc/2 Not Reqd 9.6.3 42.1 0.0 0.0
D Only 4 24.93 23.00 7.68 7.68 19.29 0.76 42.01 Vu < PhiVc/2 Not Reqd 9.6.3 42.0 0.0 0.0
D Only 4 24.98 23.00 7.64 7.64 19.68 0.74 41.95 Vu < PhiVc/2 Not Reqd 9.6.3 42.0 0.0 0.0
D Only 4 25.03 23.00 7.61 7.61 20.07 0.73 41.89 Vu < PhiVc/2 Not Reqd 9.6.3 41.9 0.0 0.0
D Only 4 25.08 23.00 7.58 7.58 20.46 0.71 41.84 Vu < PhiVc/2 Not Reqd 9.6.3 41.8 0.0 0.0
D Only 4 25.13 23.00 7.55 7.55 20.85 0.69 41.78 Vu < PhiVc/2 Not Reqd 9.6.3 41.8 0.0 0.0
D Only 4 25.18 23.00 7.52 7.52 21.24 0.68 41.73 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 4 25.23 23.00 7.49 7.49 21.62 0.66 41.68 Vu < PhiVc/2 Not Reqd 9.6.3 41.7 0.0 0.0
D Only 4 25.29 23.00 7.46 7.46 22.01 0.65 41.64 Vu < PhiVc/2 Not Reqd 9.6.3 41.6 0.0 0.0
D Only 4 25.34 23.00 7.43 7.43 22.39 0.64 41.59 Vu < PhiVc/2 Not Reqd 9.6.3 41.6 0.0 0.0
D Only 4 25.39 23.00 7.40 7.40 22.77 0.62 41.55 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 4 25.44 23.00 7.37 7.37 23.15 0.61 41.51 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 4 25.49 23.00 7.34 7.34 23.53 0.60 41.47 Vu < PhiVc/2 Not Reqd 9.6.3 41.5 0.0 0.0
D Only 4 25.54 23.00 7.31 7.31 23.90 0.59 41.43 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 4 25.59 23.00 7.28 7.28 24.28 0.57 41.39 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 4 25.64 23.00 7.25 7.25 24.65 0.56 41.35 Vu < PhiVc/2 Not Reqd 9.6.3 41.4 0.0 0.0
D Only 4 25.70 23.00 7.21 7.21 25.02 0.55 41.32 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 4 25.75 23.00 7.18 7.18 25.39 0.54 41.28 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 4 25.80 23.00 7.15 7.15 25.76 0.53 41.25 Vu < PhiVc/2 Not Reqd 9.6.3 41.3 0.0 0.0
D Only 4 25.85 23.00 7.12 7.12 26.12 0.52 41.22 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 4 25.90 23.00 7.09 7.09 26.49 0.51 41.19 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 4 25.95 23.00 7.06 7.06 26.85 0.50 41.16 Vu < PhiVc/2 Not Reqd 9.6.3 41.2 0.0 0.0
D Only 4 26.00 23.00 7.03 7.03 27.21 0.50 41.13 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 4 26.06 23.00 7.00 7.00 27.57 0.49 41.10 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 4 26.11 23.00 6.97 6.97 27.93 0.48 41.07 Vu < PhiVc/2 Not Reqd 9.6.3 41.1 0.0 0.0
D Only 4 26.16 23.00 6.94 6.94 28.29 0.47 41.04 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 4 26.21 23.00 6.91 6.91 28.64 0.46 41.02 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 4 26.26 23.00 6.88 6.88 29.00 0.45 40.99 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 4 26.31 23.00 6.85 6.85 29.35 0.45 40.97 Vu < PhiVc/2 Not Reqd 9.6.3 41.0 0.0 0.0
D Only 4 26.36 23.00 6.82 6.82 29.70 0.44 40.95 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 4 26.41 23.00 6.79 6.79 30.05 0.43 40.92 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 4 26.47 23.00 6.75 6.75 30.40 0.43 40.90 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 4 26.52 23.00 6.72 6.72 30.74 0.42 40.88 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 4 26.57 23.00 6.69 6.69 31.09 0.41 40.86 Vu < PhiVc/2 Not Reqd 9.6.3 40.9 0.0 0.0
D Only 4 26.62 23.00 6.66 6.66 31.43 0.41 40.83 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 4 26.67 23.00 6.63 6.63 31.77 0.40 40.81 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 4 26.72 23.00 6.60 6.60 32.11 0.39 40.79 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 4 26.77 23.00 6.57 6.57 32.45 0.39 40.77 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 4 26.83 23.00 6.54 6.54 32.78 0.38 40.76 Vu < PhiVc/2 Not Reqd 9.6.3 40.8 0.0 0.0
D Only 4 26.88 23.00 6.51 6.51 33.12 0.38 40.74 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 4 26.93 23.00 6.48 6.48 33.45 0.37 40.72 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 4 26.98 23.00 6.45 6.45 33.78 0.37 40.70 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 4 27.03 23.00 6.42 6.42 34.11 0.36 40.68 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 4 27.08 23.00 6.39 6.39 34.44 0.36 40.67 Vu < PhiVc/2 Not Reqd 9.6.3 40.7 0.0 0.0
D Only 4 27.13 23.00 6.36 6.36 34.77 0.35 40.65 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.18 23.00 6.32 6.32 35.10 0.35 40.63 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.24 23.00 6.29 6.29 35.42 0.34 40.62 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.29 23.00 6.26 6.26 35.74 0.34 40.60 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.34 23.00 6.23 6.23 36.06 0.33 40.59 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.39 23.00 6.20 6.20 36.38 0.33 40.57 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.44 23.00 6.17 6.17 36.70 0.32 40.56 Vu < PhiVc/2 Not Reqd 9.6.3 40.6 0.0 0.0
D Only 4 27.49 23.00 6.14 6.14 37.01 0.32 40.54 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.54 23.00 6.11 6.11 37.33 0.31 40.53 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
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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


D Only 4 27.59 23.00 6.08 6.08 37.64 0.31 40.52 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.65 23.00 6.05 6.05 37.95 0.31 40.50 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.70 23.00 6.02 6.02 38.26 0.30 40.49 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.75 23.00 5.99 5.99 38.57 0.30 40.48 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.80 23.00 5.96 5.96 38.88 0.29 40.46 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.85 23.00 5.93 5.93 39.18 0.29 40.45 Vu < PhiVc/2 Not Reqd 9.6.3 40.5 0.0 0.0
D Only 4 27.90 23.00 5.89 5.89 39.48 0.29 40.44 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 27.95 23.00 5.86 5.86 39.79 0.28 40.43 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.01 23.00 5.83 5.83 40.09 0.28 40.41 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.06 23.00 5.80 5.80 40.38 0.28 40.40 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.11 23.00 5.77 5.77 40.68 0.27 40.39 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.16 23.00 5.74 5.74 40.98 0.27 40.38 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.21 23.00 5.71 5.71 41.27 0.27 40.37 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.26 23.00 5.68 5.68 41.56 0.26 40.36 Vu < PhiVc/2 Not Reqd 9.6.3 40.4 0.0 0.0
D Only 4 28.31 23.00 5.65 5.65 41.85 0.26 40.35 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.36 23.00 5.62 5.62 42.14 0.26 40.34 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.42 23.00 5.59 5.59 42.43 0.25 40.33 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.47 23.00 5.56 5.56 42.72 0.25 40.32 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.52 23.00 5.53 5.53 43.00 0.25 40.31 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.57 23.00 5.50 5.50 43.28 0.24 40.30 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.62 23.00 5.47 5.47 43.57 0.24 40.29 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.67 23.00 5.43 5.43 43.84 0.24 40.28 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.72 23.00 5.40 5.40 44.12 0.23 40.27 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.78 23.00 5.37 5.37 44.40 0.23 40.26 Vu < PhiVc/2 Not Reqd 9.6.3 40.3 0.0 0.0
D Only 4 28.83 23.00 5.34 5.34 44.67 0.23 40.25 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 28.88 23.00 5.31 5.31 44.95 0.23 40.24 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 28.93 23.00 5.28 5.28 45.22 0.22 40.23 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 28.98 23.00 5.25 5.25 45.49 0.22 40.22 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.03 23.00 5.22 5.22 45.76 0.22 40.22 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.08 23.00 5.19 5.19 46.03 0.22 40.21 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.13 23.00 5.16 5.16 46.29 0.21 40.20 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.19 23.00 5.13 5.13 46.55 0.21 40.19 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.24 23.00 5.10 5.10 46.82 0.21 40.18 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.29 23.00 5.07 5.07 47.08 0.21 40.17 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.34 23.00 5.04 5.04 47.34 0.20 40.17 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.39 23.00 5.00 5.00 47.59 0.20 40.16 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.44 23.00 4.97 4.97 47.85 0.20 40.15 Vu < PhiVc/2 Not Reqd 9.6.3 40.2 0.0 0.0
D Only 4 29.49 23.00 4.94 4.94 48.11 0.20 40.14 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 4 29.54 23.00 4.91 4.91 48.36 0.19 40.14 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 4 29.60 23.00 4.88 4.88 48.61 0.19 40.13 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 4 29.65 23.00 4.85 4.85 48.86 0.19 40.12 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 4 29.70 23.00 4.82 4.82 49.11 0.19 40.11 Vu < PhiVc/2 Not Reqd 9.6.3 40.1 0.0 0.0
D Only 4 29.75 23.00 0.00 0.00 0.00 1.00 42.79 Vu < PhiVc/2 Not Reqd 9.6.3 42.8 0.0 0.0


.Maximum Forces & Stresses for Load Combinations


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


Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope


Span # 1 1 4.875 -113.58 180.92 0.63
Span # 2 2 10.000 -114.34 180.92 0.63
Span # 3 3 10.000 53.48 180.92 0.30
Span # 4 4 4.875 49.11 180.92 0.27


D Only
Span # 1 1 4.875 -113.58 180.92 0.63
Span # 2 2 10.000 -114.34 180.92 0.63
Span # 3 3 10.000 53.48 180.92 0.30
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Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination


Mu : Max Stress RatioSegment Phi*Mnxalong Beam
Span # 4 4 4.875 49.11 180.92 0.27


.
Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)


Overall Maximum Deflections


D OnlyD Only 1 0.0446 0.000 -0.0010 5.138
D OnlyD Only 2 0.0004 10.263 -0.0061 3.947
D OnlyD Only 3 0.0048 4.474 -0.0002 10.128
D Only4 0.0000 4.474 -0.0129 4.875
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General Beam Properties
Elastic Modulus ksi1,000.0


1,000.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.017.0 ft


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Load(s) for Span Number 1


Point Load :  D = 26.460 k @ 2.50 ft


Moment :  D = -130.240 k-ft, Loc = 2.50 ft in span


Point Load :  D = -11.020 k @ 14.50 ft


Moment :  D = -129.30 k-ft, Loc = 14.50 ft in span


.DESIGN SUMMARY
Maximum Bending =


Load Combination +D+H
Span # where maximum occurs Span # 1
Location of maximum on span 2.465 ft


36.215 k


Span # where maximum occurs
Location of maximum on span


Span # 1
Load Combination +D+H


Maximum Shear =


0.000 ft


89.271 k-ft


Maximum Deflection
Max Downward Transient Deflection 0.000 in 0
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 1.319 in 154
Max Upward Total Deflection 0.000 in 632060


.Maximum Forces & Stresses for Load Combinations


Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+L+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+Lr+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+S+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+0.750Lr+0.750L+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+0.750L+0.750S+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+0.60W+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+0.750Lr+0.450W+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+D+0.750S+0.450W+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+0.60D+0.60W+0.60H


Dsgn. L =   17.00 ft 1 53.56 -30.73 53.56 21.73
+D+0.70E+0.60H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
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Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.750L+0.750S+0.5250E+H


Dsgn. L =   17.00 ft 1 89.27 -51.21 89.27 36.22
+0.60D+0.70E+H


Dsgn. L =   17.00 ft 1 53.56 -30.73 53.56 21.73
.


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


D Only 1 1.3194 10.965 0.0000 0.000
.


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


Overall MAXimum 36.215 -20.775
Overall MINimum -20.775
+D+H 36.215 -20.775
+D+L+H 36.215 -20.775
+D+Lr+H 36.215 -20.775
+D+S+H 36.215 -20.775
+D+0.750Lr+0.750L+H 36.215 -20.775
+D+0.750L+0.750S+H 36.215 -20.775
+D+0.60W+H 36.215 -20.775
+D+0.750Lr+0.450W+H 36.215 -20.775
+D+0.750S+0.450W+H 36.215 -20.775
+0.60D+0.60W+0.60H 21.729 -12.465
+D+0.70E+0.60H 36.215 -20.775
+D+0.750L+0.750S+0.5250E+H 36.215 -20.775
+0.60D+0.70E+H 21.729 -12.465
D Only 36.215 -20.775
Lr Only
L Only
S Only
W Only
E Only
H Only
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General Beam Properties
Elastic Modulus ksi1,000.0


1,000.0Span #1 in^4Area = in^2 Moment of Inertia   =Span Length  = 1.017.0 ft


.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Load(s) for Span Number 1


Point Load :  D = 21.880 k @ 2.50 ft


Moment :  D = -129.90 k-ft, Loc = 2.50 ft in span


Moment :  D = -129.530 k-ft, Loc = 13.750 ft in span


Point Load :  D = -15.590 k @ 14.50 ft


.DESIGN SUMMARY
Maximum Bending =


Load Combination +D+H
Span # where maximum occurs Span # 1
Location of maximum on span 2.465 ft


31.630 k


Span # where maximum occurs
Location of maximum on span


Span # 1
Load Combination +D+H


Maximum Shear =


0.000 ft


77.969 k-ft


Maximum Deflection
Max Downward Transient Deflection 0.000 in 0
Max Upward Transient Deflection 0.000 in 0
Max Downward Total Deflection 0.384 in 530
Max Upward Total Deflection -0.114 in 1791


.Maximum Forces & Stresses for Load Combinations


Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Overall MAXimum Envelope


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+L+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+Lr+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+S+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+0.750Lr+0.750L+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+0.750L+0.750S+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+0.60W+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+0.750Lr+0.450W+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+D+0.750S+0.450W+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+0.60D+0.60W+0.60H


Dsgn. L =   17.00 ft 1 46.78 -42.28 46.78 18.98
+D+0.70E+0.60H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
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Span #
Summary of Moment Values    (k-ft)Load Combination Shear Values   (k)Max Stress Ratios


M V Mmax -Mmax + Rm VnxMa - Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+0.750L+0.750S+0.5250E+H


Dsgn. L =   17.00 ft 1 77.97 -70.47 77.97 31.63
+0.60D+0.70E+H


Dsgn. L =   17.00 ft 1 46.78 -42.28 46.78 18.98
.


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


D OnlyD Only 1 0.3845 11.305 -0.1139 4.250
.


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


Overall MAXimum 31.630 -25.340
Overall MINimum -25.340
+D+H 31.630 -25.340
+D+L+H 31.630 -25.340
+D+Lr+H 31.630 -25.340
+D+S+H 31.630 -25.340
+D+0.750Lr+0.750L+H 31.630 -25.340
+D+0.750L+0.750S+H 31.630 -25.340
+D+0.60W+H 31.630 -25.340
+D+0.750Lr+0.450W+H 31.630 -25.340
+D+0.750S+0.450W+H 31.630 -25.340
+0.60D+0.60W+0.60H 18.978 -15.204
+D+0.70E+0.60H 31.630 -25.340
+D+0.750L+0.750S+0.5250E+H 31.630 -25.340
+0.60D+0.70E+H 18.978 -15.204
D Only 31.630 -25.340
Lr Only
L Only
S Only
W Only
E Only
H Only
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CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-16
Material Properties


3.50
7.50


145.0


Elastic Modulus 3,122.0 ksi


1


60.0
29,000.0


40.0
29,000.0


3=
2


= 0.90
0.750


f'c ksi


fy - Main Rebar ksi


Density


1/2


=


fr =  f'c      * 443.706
pcf


E - Main Rebar ksi


psi


= 1.0LtWt Factor
Fy - Stirrups ksi


==
=


E - Stirrups ksi


0.850


==


=


Shear :


Stirrup Bar Size #
Number of Resisting Legs Per Stirrup


Phi Values Flexure :


.Cross Section & Reinforcing Details
Rectangular Section,  Width = 22.0 in,  Height = 33.0 in
Span #1 Reinforcing....


2-#6 at 4.0 in from Bottom, from 0.0 to 17.0 ft in this span 2-#6 at 4.0 in from Top, from 0.0 to 17.0 ft in this span
2-#6 at 5.50 in from Bottom, from 0.0 to 17.0 ft in this span 2-#6 at 5.50 in from Top, from 0.0 to 17.0 ft in this span


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


Point Load :  D = 38.660 k @ 2.50 ft


Moment :  D = -186.40 k-ft, Location = 2.50 ft from left end of this span


Moment :  D = -184.30 k-ft, Location = 14.50 ft from left end of this span


Point Load :  D = -14.880 k @ 14.50 ft


.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.615 : 1


Span # where maximum occurs Span # 1
Location of maximum on span 2.477 ft


Mn * Phi : Allowable 233.218 k-ft


Typical SectionSection used for this span
Mu : Applied 143.434 k-ft


Maximum Deflection


0 <360.0
12813


Ratio = 0 <180.0


Max Downward Transient Deflection 0.000 in 0Ratio = <360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.016 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in


.
Load Combination Support 1 Support 2


Vertical Reactions Support notation : Far left is #1


Overall MAXimum 58.806 -22.598
Overall MINimum 35.284 -13.559
+D+H 58.806 -22.598
+D+L+H 58.806 -22.598
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Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1


+D+Lr+H 58.806 -22.598
+D+S+H 58.806 -22.598
+D+0.750Lr+0.750L+H 58.806 -22.598
+D+0.750L+0.750S+H 58.806 -22.598
+D+0.60W+H 58.806 -22.598
+D+0.750Lr+0.450W+H 58.806 -22.598
+D+0.750S+0.450W+H 58.806 -22.598
+0.60D+0.60W+0.60H 35.284 -13.559
+D+0.70E+0.60H 58.806 -22.598
+D+0.750L+0.750S+0.5250E+H 58.806 -22.598
+0.60D+0.70E+H 35.284 -13.559
D Only 58.806 -22.598
Lr Only
L Only
S Only
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


D Only 1 0.00 29.00 58.81 58.81 0.00 1.00 57.09 PhiVc < Vu 1.720 78.4 9.0 9.0
D Only 1 0.03 29.00 58.78 58.78 1.82 1.00 57.09 PhiVc < Vu 1.698 78.4 9.0 9.0
D Only 1 0.06 29.00 58.76 58.76 3.64 1.00 57.09 PhiVc < Vu 1.675 78.4 9.0 9.0
D Only 1 0.09 29.00 58.74 58.74 5.46 1.00 57.09 PhiVc < Vu 1.652 78.4 9.0 9.0
D Only 1 0.12 29.00 58.72 58.72 7.28 1.00 57.09 PhiVc < Vu 1.630 78.4 9.0 9.0
D Only 1 0.15 29.00 58.69 58.69 9.10 1.00 57.09 PhiVc < Vu 1.607 78.4 9.0 9.0
D Only 1 0.19 29.00 58.67 58.67 10.91 1.00 57.09 PhiVc < Vu 1.584 78.4 9.0 9.0
D Only 1 0.22 29.00 58.65 58.65 12.73 1.00 57.09 PhiVc < Vu 1.562 78.4 9.0 9.0
D Only 1 0.25 29.00 58.63 58.63 14.55 1.00 57.09 PhiVc < Vu 1.539 78.4 9.0 9.0
D Only 1 0.28 29.00 58.60 58.60 16.36 1.00 57.09 PhiVc < Vu 1.516 78.4 9.0 9.0
D Only 1 0.31 29.00 58.58 58.58 18.17 1.00 57.09 PhiVc < Vu 1.494 78.4 9.0 9.0
D Only 1 0.34 29.00 58.56 58.56 19.99 1.00 57.09 PhiVc < Vu 1.471 78.4 9.0 9.0
D Only 1 0.37 29.00 58.53 58.53 21.80 1.00 57.09 PhiVc < Vu 1.449 78.4 9.0 9.0
D Only 1 0.40 29.00 58.51 58.51 23.61 1.00 57.09 PhiVc < Vu 1.426 78.4 9.0 9.0
D Only 1 0.43 29.00 58.49 58.49 25.42 1.00 57.09 PhiVc < Vu 1.403 78.4 9.0 9.0
D Only 1 0.46 29.00 58.47 58.47 27.24 1.00 57.09 PhiVc < Vu 1.381 78.4 9.0 9.0
D Only 1 0.50 29.00 58.44 58.44 29.05 1.00 57.09 PhiVc < Vu 1.358 78.4 9.0 9.0
D Only 1 0.53 29.00 58.42 58.42 30.85 1.00 57.09 PhiVc < Vu 1.335 78.4 9.0 9.0
D Only 1 0.56 29.00 58.40 58.40 32.66 1.00 57.09 PhiVc < Vu 1.313 78.4 9.0 9.0
D Only 1 0.59 29.00 58.38 58.38 34.47 1.00 57.09 PhiVc < Vu 1.290 78.4 9.0 9.0
D Only 1 0.62 29.00 58.35 58.35 36.28 1.00 57.09 PhiVc < Vu 1.267 78.4 9.0 9.0
D Only 1 0.65 29.00 58.33 58.33 38.09 1.00 57.09 PhiVc < Vu 1.245 78.4 9.0 9.0
D Only 1 0.68 29.00 58.31 58.31 39.89 1.00 57.09 PhiVc < Vu 1.222 78.4 9.0 9.0
D Only 1 0.71 29.00 58.29 58.29 41.70 1.00 57.09 PhiVc < Vu 1.20 78.4 9.0 9.0
D Only 1 0.74 29.00 58.26 58.26 43.50 1.00 57.09 PhiVc < Vu 1.177 78.4 9.0 9.0
D Only 1 0.77 29.00 58.24 58.24 45.30 1.00 57.09 PhiVc < Vu 1.154 78.4 9.0 9.0
D Only 1 0.81 29.00 58.22 58.22 47.11 1.00 57.09 PhiVc < Vu 1.132 78.4 9.0 9.0
D Only 1 0.84 29.00 58.20 58.20 48.91 1.00 57.09 PhiVc < Vu 1.109 78.4 9.0 9.0
D Only 1 0.87 29.00 58.17 58.17 50.71 1.00 57.09 PhiVc < Vu 1.086 78.4 9.0 9.0
D Only 1 0.90 29.00 58.15 58.15 52.51 1.00 57.09 PhiVc < Vu 1.064 78.4 9.0 9.0
D Only 1 0.93 29.00 58.13 58.13 54.31 1.00 57.09 PhiVc < Vu 1.041 78.4 9.0 9.0
D Only 1 0.96 29.00 58.10 58.10 56.11 1.00 57.09 PhiVc < Vu 1.018 78.4 9.0 9.0
D Only 1 0.99 29.00 58.08 58.08 57.91 1.00 57.09 PhiVc < Vu 0.9958 78.4 9.0 9.0
D Only 1 1.02 29.00 58.06 58.06 59.71 1.00 57.09 PhiVc < Vu 0.9731 78.4 9.0 9.0
D Only 1 1.05 29.00 58.04 58.04 61.51 1.00 57.09 PhiVc < Vu 0.9505 78.4 9.0 9.0
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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


D Only 1 1.08 29.00 58.01 58.01 63.30 1.00 57.09 PhiVc < Vu 0.9279 78.4 9.0 9.0
D Only 1 1.11 29.00 57.99 57.99 65.10 1.00 57.09 PhiVc < Vu 0.9052 78.4 9.0 9.0
D Only 1 1.15 29.00 57.97 57.97 66.90 1.00 57.09 PhiVc < Vu 0.8826 78.4 9.0 9.0
D Only 1 1.18 29.00 57.95 57.95 68.69 1.00 57.09 PhiVc < Vu 0.860 78.4 9.0 9.0
D Only 1 1.21 29.00 57.92 57.92 70.48 1.00 57.09 PhiVc < Vu 0.8373 78.4 9.0 9.0
D Only 1 1.24 29.00 57.90 57.90 72.28 1.00 57.09 PhiVc < Vu 0.8147 78.4 9.0 9.0
D Only 1 1.27 29.00 57.88 57.88 74.07 1.00 57.09 PhiVc < Vu 0.7921 78.4 9.0 9.0
D Only 1 1.30 29.00 57.86 57.86 75.86 1.00 57.09 PhiVc < Vu 0.7694 78.4 9.0 9.0
D Only 1 1.33 29.00 57.83 57.83 77.65 1.00 57.09 PhiVc < Vu 0.7468 78.4 9.0 9.0
D Only 1 1.36 29.00 57.81 57.81 79.44 1.00 57.09 PhiVc < Vu 0.7241 78.4 9.0 9.0
D Only 1 1.39 29.00 57.79 57.79 81.23 1.00 57.09 PhiVc < Vu 0.7015 78.4 9.0 9.0
D Only 1 1.42 29.00 57.76 57.76 83.02 1.00 57.09 PhiVc < Vu 0.6789 78.4 9.0 9.0
D Only 1 1.46 29.00 57.74 57.74 84.81 1.00 57.09 PhiVc < Vu 0.6562 78.4 9.0 9.0
D Only 1 1.49 29.00 57.72 57.72 86.60 1.00 57.09 PhiVc < Vu 0.6336 78.4 9.0 9.0
D Only 1 1.52 29.00 57.70 57.70 88.39 1.00 57.09 PhiVc < Vu 0.6110 78.4 9.0 9.0
D Only 1 1.55 29.00 57.67 57.67 90.17 1.00 57.09 PhiVc < Vu 0.5883 78.4 9.0 9.0
D Only 1 1.58 29.00 57.65 57.65 91.96 1.00 57.09 PhiVc < Vu 0.5657 78.4 9.0 9.0
D Only 1 1.61 29.00 57.63 57.63 93.74 1.00 57.09 PhiVc < Vu 0.5430 78.4 9.0 9.0
D Only 1 1.64 29.00 57.61 57.61 95.53 1.00 57.09 PhiVc < Vu 0.5204 78.4 9.0 9.0
D Only 1 1.67 29.00 57.58 57.58 97.31 1.00 57.09 PhiVc < Vu 0.4978 78.4 9.0 9.0
D Only 1 1.70 29.00 57.56 57.56 99.09 1.00 57.09 PhiVc < Vu 0.4751 78.4 9.0 9.0
D Only 1 1.73 29.00 57.54 57.54 100.87 1.00 57.09 PhiVc < Vu 0.4525 78.4 9.0 9.0
D Only 1 1.77 29.00 57.52 57.52 102.66 1.00 57.09 PhiVc < Vu 0.4299 78.4 9.0 9.0
D Only 1 1.80 29.00 57.49 57.49 104.44 1.00 57.09 PhiVc < Vu 0.4072 78.4 9.0 9.0
D Only 1 1.83 29.00 57.47 57.47 106.22 1.00 57.09 PhiVc < Vu 0.3846 78.4 9.0 9.0
D Only 1 1.86 29.00 57.45 57.45 108.00 1.00 57.09 PhiVc < Vu 0.3619 78.4 9.0 9.0
D Only 1 1.89 29.00 57.43 57.43 109.77 1.00 57.09 PhiVc < Vu 0.3393 78.4 9.0 9.0
D Only 1 1.92 29.00 57.40 57.40 111.55 1.00 57.09 PhiVc < Vu 0.3167 78.4 9.0 9.0
D Only 1 1.95 29.00 57.38 57.38 113.33 1.00 57.09 PhiVc < Vu 0.2940 78.4 9.0 9.0
D Only 1 1.98 29.00 57.36 57.36 115.11 1.00 57.09 PhiVc < Vu 0.2714 78.4 9.0 9.0
D Only 1 2.01 29.00 57.33 57.33 116.88 1.00 57.09 PhiVc < Vu 0.2488 78.4 9.0 9.0
D Only 1 2.04 29.00 57.31 57.31 118.66 1.00 57.09 PhiVc < Vu 0.2261 78.4 9.0 9.0
D Only 1 2.07 29.00 57.29 57.29 120.43 1.00 57.09 PhiVc < Vu 0.2035 78.4 9.0 9.0
D Only 1 2.11 29.00 57.27 57.27 122.20 1.00 57.09 PhiVc < Vu 0.1809 78.4 9.0 9.0
D Only 1 2.14 29.00 57.24 57.24 123.98 1.00 57.09 PhiVc < Vu 0.1582 78.4 9.0 9.0
D Only 1 2.17 29.00 57.22 57.22 125.75 1.00 57.09 PhiVc < Vu 0.1356 78.4 9.0 9.0
D Only 1 2.20 29.00 57.20 57.20 127.52 1.00 57.09 PhiVc < Vu 0.1129 78.4 9.0 9.0
D Only 1 2.23 29.00 57.18 57.18 129.29 1.00 57.09 PhiVc < Vu 0.09030 78.4 9.0 9.0
D Only 1 2.26 29.00 57.15 57.15 131.06 1.00 57.09 PhiVc < Vu 0.06767 78.4 9.0 9.0
D Only 1 2.29 29.00 57.13 57.13 132.83 1.00 57.09 PhiVc < Vu 0.04503 78.4 9.0 9.0
D Only 1 2.32 29.00 57.11 57.11 134.60 1.00 57.09 PhiVc < Vu 0.02239 78.4 9.0 9.0
D Only 1 2.35 29.00 57.09 57.09 136.37 1.00 57.09 PhiVc/2 < Vu <= Min 11.5.6.3 81.0 8.0 8.0
D Only 1 2.38 29.00 57.06 57.06 138.14 1.00 57.08 PhiVc/2 < Vu <= Min 11.5.6.3 81.0 8.0 8.0
D Only 1 2.42 29.00 57.04 57.04 139.90 0.99 57.04 PhiVc < Vu 0.002942 78.3 9.0 9.0
D Only 1 2.45 29.00 57.02 57.02 141.67 0.97 57.00 PhiVc < Vu 0.02211 78.3 9.0 9.0
D Only 1 2.48 29.00 57.00 57.00 143.43 0.96 56.96 PhiVc < Vu 0.04023 78.2 9.0 9.0
D Only 1 2.51 29.00 18.31 18.31 41.52 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.54 29.00 18.29 18.29 40.95 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.57 29.00 18.27 18.27 40.39 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.60 29.00 18.24 18.24 39.82 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.63 29.00 18.22 18.22 39.26 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.66 29.00 18.20 18.20 38.69 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.69 29.00 18.18 18.18 38.13 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.72 29.00 18.15 18.15 37.57 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
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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


D Only 1 2.76 29.00 18.13 18.13 37.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.79 29.00 18.11 18.11 36.44 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.82 29.00 18.09 18.09 35.88 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.85 29.00 18.06 18.06 35.32 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.88 29.00 18.04 18.04 34.76 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.91 29.00 18.02 18.02 34.21 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.94 29.00 18.00 18.00 33.65 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 2.97 29.00 17.97 17.97 33.09 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.00 29.00 17.95 17.95 32.54 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.03 29.00 17.93 17.93 31.98 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.07 29.00 17.91 17.91 31.43 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.10 29.00 17.88 17.88 30.87 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.13 29.00 17.86 17.86 30.32 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.16 29.00 17.84 17.84 29.77 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.19 29.00 17.81 17.81 29.21 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.22 29.00 17.79 17.79 28.66 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.25 29.00 17.77 17.77 28.11 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.28 29.00 17.75 17.75 27.56 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.31 29.00 17.72 17.72 27.01 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.34 29.00 17.70 17.70 26.46 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.38 29.00 17.68 17.68 25.92 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.41 29.00 17.66 17.66 25.37 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.44 29.00 17.63 17.63 24.82 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.47 29.00 17.61 17.61 24.28 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.50 29.00 17.59 17.59 23.73 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.53 29.00 17.57 17.57 23.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.56 29.00 17.54 17.54 22.64 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.59 29.00 17.52 17.52 22.10 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.62 29.00 17.50 17.50 21.56 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.65 29.00 17.48 17.48 21.02 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.68 29.00 17.45 17.45 20.48 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.72 29.00 17.43 17.43 19.94 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.75 29.00 17.41 17.41 19.40 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.78 29.00 17.38 17.38 18.86 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.81 29.00 17.36 17.36 18.32 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.84 29.00 17.34 17.34 17.78 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.87 29.00 17.32 17.32 17.25 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.90 29.00 17.29 17.29 16.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.93 29.00 17.27 17.27 16.18 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.96 29.00 17.25 17.25 15.64 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 3.99 29.00 17.23 17.23 15.11 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.03 29.00 17.20 17.20 14.57 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.06 29.00 17.18 17.18 14.04 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.09 29.00 17.16 17.16 13.51 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.12 29.00 17.14 17.14 12.98 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.15 29.00 17.11 17.11 12.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.18 29.00 17.09 17.09 11.92 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.21 29.00 17.07 17.07 11.39 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.24 29.00 17.04 17.04 10.86 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.27 29.00 17.02 17.02 10.34 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.30 29.00 17.00 17.00 9.81 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.34 29.00 16.98 16.98 9.28 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.37 29.00 16.95 16.95 8.76 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.40 29.00 16.93 16.93 8.23 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
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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


D Only 1 4.43 29.00 16.91 16.91 7.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.46 29.00 16.89 16.89 7.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.49 29.00 16.86 16.86 6.66 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.52 29.00 16.84 16.84 6.14 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.55 29.00 16.82 16.82 5.62 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.58 29.00 16.80 16.80 5.10 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.61 29.00 16.77 16.77 4.58 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.64 29.00 16.75 16.75 4.06 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.68 29.00 16.73 16.73 3.54 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.71 29.00 16.71 16.71 3.02 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.74 29.00 16.68 16.68 2.51 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.77 29.00 16.66 16.66 1.99 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.80 29.00 16.64 16.64 1.48 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.83 29.00 16.61 16.61 0.96 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.86 29.00 16.59 16.59 0.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.89 29.00 16.57 16.57 0.07 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.92 29.00 16.55 16.55 0.58 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.95 29.00 16.52 16.52 1.09 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 4.99 29.00 16.50 16.50 1.60 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.02 29.00 16.48 16.48 2.11 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.05 29.00 16.46 16.46 2.62 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.08 29.00 16.43 16.43 3.13 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.11 29.00 16.41 16.41 3.64 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.14 29.00 16.39 16.39 4.15 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.17 29.00 16.37 16.37 4.66 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.20 29.00 16.34 16.34 5.16 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.23 29.00 16.32 16.32 5.67 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.26 29.00 16.30 16.30 6.17 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.30 29.00 16.28 16.28 6.68 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.33 29.00 16.25 16.25 7.18 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.36 29.00 16.23 16.23 7.68 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.39 29.00 16.21 16.21 8.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.42 29.00 16.18 16.18 8.69 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.45 29.00 16.16 16.16 9.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.48 29.00 16.14 16.14 9.69 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.51 29.00 16.12 16.12 10.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.54 29.00 16.09 16.09 10.69 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.57 29.00 16.07 16.07 11.18 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.60 29.00 16.05 16.05 11.68 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.64 29.00 16.03 16.03 12.18 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.67 29.00 16.00 16.00 12.67 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.70 29.00 15.98 15.98 13.17 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.73 29.00 15.96 15.96 13.66 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.76 29.00 15.94 15.94 14.16 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.79 29.00 15.91 15.91 14.65 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.82 29.00 15.89 15.89 15.14 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.85 29.00 15.87 15.87 15.64 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.88 29.00 15.85 15.85 16.13 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.91 29.00 15.82 15.82 16.62 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.95 29.00 15.80 15.80 17.11 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 5.98 29.00 15.78 15.78 17.60 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.01 29.00 15.75 15.75 18.08 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.04 29.00 15.73 15.73 18.57 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.07 29.00 15.71 15.71 19.06 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
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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


D Only 1 6.10 29.00 15.69 15.69 19.54 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.13 29.00 15.66 15.66 20.03 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.16 29.00 15.64 15.64 20.51 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.19 29.00 15.62 15.62 21.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.22 29.00 15.60 15.60 21.48 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.26 29.00 15.57 15.57 21.96 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.29 29.00 15.55 15.55 22.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.32 29.00 15.53 15.53 22.93 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.35 29.00 15.51 15.51 23.41 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.38 29.00 15.48 15.48 23.89 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.41 29.00 15.46 15.46 24.37 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.44 29.00 15.44 15.44 24.84 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.47 29.00 15.42 15.42 25.32 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.50 29.00 15.39 15.39 25.80 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.53 29.00 15.37 15.37 26.28 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.56 29.00 15.35 15.35 26.75 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.60 29.00 15.32 15.32 27.23 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.63 29.00 15.30 15.30 27.70 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.66 29.00 15.28 15.28 28.17 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.69 29.00 15.26 15.26 28.65 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.72 29.00 15.23 15.23 29.12 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.75 29.00 15.21 15.21 29.59 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.78 29.00 15.19 15.19 30.06 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.81 29.00 15.17 15.17 30.53 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.84 29.00 15.14 15.14 31.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.87 29.00 15.12 15.12 31.47 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.91 29.00 15.10 15.10 31.94 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.94 29.00 15.08 15.08 32.40 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 6.97 29.00 15.05 15.05 32.87 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.00 29.00 15.03 15.03 33.34 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.03 29.00 15.01 15.01 33.80 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.06 29.00 14.98 14.98 34.26 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.09 29.00 14.96 14.96 34.73 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.12 29.00 14.94 14.94 35.19 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.15 29.00 14.92 14.92 35.65 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.18 29.00 14.89 14.89 36.12 1.00 57.08 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 7.21 29.00 14.87 14.87 36.58 0.98 57.03 Vu < PhiVc/2 Not Reqd 9.6.3 57.0 0.0 0.0
D Only 1 7.25 29.00 14.85 14.85 37.04 0.97 56.98 Vu < PhiVc/2 Not Reqd 9.6.3 57.0 0.0 0.0
D Only 1 7.28 29.00 14.83 14.83 37.50 0.96 56.94 Vu < PhiVc/2 Not Reqd 9.6.3 56.9 0.0 0.0
D Only 1 7.31 29.00 14.80 14.80 37.95 0.94 56.90 Vu < PhiVc/2 Not Reqd 9.6.3 56.9 0.0 0.0
D Only 1 7.34 29.00 14.78 14.78 38.41 0.93 56.85 Vu < PhiVc/2 Not Reqd 9.6.3 56.9 0.0 0.0
D Only 1 7.37 29.00 14.76 14.76 38.87 0.92 56.81 Vu < PhiVc/2 Not Reqd 9.6.3 56.8 0.0 0.0
D Only 1 7.40 29.00 14.74 14.74 39.33 0.91 56.77 Vu < PhiVc/2 Not Reqd 9.6.3 56.8 0.0 0.0
D Only 1 7.43 29.00 14.71 14.71 39.78 0.89 56.74 Vu < PhiVc/2 Not Reqd 9.6.3 56.7 0.0 0.0
D Only 1 7.46 29.00 14.69 14.69 40.24 0.88 56.70 Vu < PhiVc/2 Not Reqd 9.6.3 56.7 0.0 0.0
D Only 1 7.49 29.00 14.67 14.67 40.69 0.87 56.66 Vu < PhiVc/2 Not Reqd 9.6.3 56.7 0.0 0.0
D Only 1 7.52 29.00 14.65 14.65 41.15 0.86 56.62 Vu < PhiVc/2 Not Reqd 9.6.3 56.6 0.0 0.0
D Only 1 7.56 29.00 14.62 14.62 41.60 0.85 56.59 Vu < PhiVc/2 Not Reqd 9.6.3 56.6 0.0 0.0
D Only 1 7.59 29.00 14.60 14.60 42.05 0.84 56.55 Vu < PhiVc/2 Not Reqd 9.6.3 56.6 0.0 0.0
D Only 1 7.62 29.00 14.58 14.58 42.50 0.83 56.52 Vu < PhiVc/2 Not Reqd 9.6.3 56.5 0.0 0.0
D Only 1 7.65 29.00 14.55 14.55 42.95 0.82 56.49 Vu < PhiVc/2 Not Reqd 9.6.3 56.5 0.0 0.0
D Only 1 7.68 29.00 14.53 14.53 43.41 0.81 56.46 Vu < PhiVc/2 Not Reqd 9.6.3 56.5 0.0 0.0
D Only 1 7.71 29.00 14.51 14.51 43.85 0.80 56.42 Vu < PhiVc/2 Not Reqd 9.6.3 56.4 0.0 0.0
D Only 1 7.74 29.00 14.49 14.49 44.30 0.79 56.39 Vu < PhiVc/2 Not Reqd 9.6.3 56.4 0.0 0.0
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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


D Only 1 7.77 29.00 14.46 14.46 44.75 0.78 56.36 Vu < PhiVc/2 Not Reqd 9.6.3 56.4 0.0 0.0
D Only 1 7.80 29.00 14.44 14.44 45.20 0.77 56.33 Vu < PhiVc/2 Not Reqd 9.6.3 56.3 0.0 0.0
D Only 1 7.83 29.00 14.42 14.42 45.65 0.76 56.31 Vu < PhiVc/2 Not Reqd 9.6.3 56.3 0.0 0.0
D Only 1 7.87 29.00 14.40 14.40 46.09 0.75 56.28 Vu < PhiVc/2 Not Reqd 9.6.3 56.3 0.0 0.0
D Only 1 7.90 29.00 14.37 14.37 46.54 0.75 56.25 Vu < PhiVc/2 Not Reqd 9.6.3 56.2 0.0 0.0
D Only 1 7.93 29.00 14.35 14.35 46.98 0.74 56.22 Vu < PhiVc/2 Not Reqd 9.6.3 56.2 0.0 0.0
D Only 1 7.96 29.00 14.33 14.33 47.43 0.73 56.20 Vu < PhiVc/2 Not Reqd 9.6.3 56.2 0.0 0.0
D Only 1 7.99 29.00 14.31 14.31 47.87 0.72 56.17 Vu < PhiVc/2 Not Reqd 9.6.3 56.2 0.0 0.0
D Only 1 8.02 29.00 14.28 14.28 48.31 0.71 56.14 Vu < PhiVc/2 Not Reqd 9.6.3 56.1 0.0 0.0
D Only 1 8.05 29.00 14.26 14.26 48.75 0.71 56.12 Vu < PhiVc/2 Not Reqd 9.6.3 56.1 0.0 0.0
D Only 1 8.08 29.00 14.24 14.24 49.20 0.70 56.09 Vu < PhiVc/2 Not Reqd 9.6.3 56.1 0.0 0.0
D Only 1 8.11 29.00 14.22 14.22 49.64 0.69 56.07 Vu < PhiVc/2 Not Reqd 9.6.3 56.1 0.0 0.0
D Only 1 8.14 29.00 14.19 14.19 50.08 0.68 56.05 Vu < PhiVc/2 Not Reqd 9.6.3 56.0 0.0 0.0
D Only 1 8.17 29.00 14.17 14.17 50.52 0.68 56.02 Vu < PhiVc/2 Not Reqd 9.6.3 56.0 0.0 0.0
D Only 1 8.21 29.00 14.15 14.15 50.95 0.67 56.00 Vu < PhiVc/2 Not Reqd 9.6.3 56.0 0.0 0.0
D Only 1 8.24 29.00 14.12 14.12 51.39 0.66 55.98 Vu < PhiVc/2 Not Reqd 9.6.3 56.0 0.0 0.0
D Only 1 8.27 29.00 14.10 14.10 51.83 0.66 55.96 Vu < PhiVc/2 Not Reqd 9.6.3 56.0 0.0 0.0
D Only 1 8.30 29.00 14.08 14.08 52.26 0.65 55.93 Vu < PhiVc/2 Not Reqd 9.6.3 55.9 0.0 0.0
D Only 1 8.33 29.00 14.06 14.06 52.70 0.64 55.91 Vu < PhiVc/2 Not Reqd 9.6.3 55.9 0.0 0.0
D Only 1 8.36 29.00 14.03 14.03 53.14 0.64 55.89 Vu < PhiVc/2 Not Reqd 9.6.3 55.9 0.0 0.0
D Only 1 8.39 29.00 14.01 14.01 53.57 0.63 55.87 Vu < PhiVc/2 Not Reqd 9.6.3 55.9 0.0 0.0
D Only 1 8.42 29.00 13.99 13.99 54.00 0.63 55.85 Vu < PhiVc/2 Not Reqd 9.6.3 55.9 0.0 0.0
D Only 1 8.45 29.00 13.97 13.97 54.44 0.62 55.83 Vu < PhiVc/2 Not Reqd 9.6.3 55.8 0.0 0.0
D Only 1 8.48 29.00 13.94 13.94 54.87 0.61 55.81 Vu < PhiVc/2 Not Reqd 9.6.3 55.8 0.0 0.0
D Only 1 8.52 29.00 13.92 13.92 55.30 0.61 55.79 Vu < PhiVc/2 Not Reqd 9.6.3 55.8 0.0 0.0
D Only 1 8.55 29.00 13.90 13.90 55.73 0.60 55.77 Vu < PhiVc/2 Not Reqd 9.6.3 55.8 0.0 0.0
D Only 1 8.58 29.00 13.88 13.88 56.16 0.60 55.76 Vu < PhiVc/2 Not Reqd 9.6.3 55.8 0.0 0.0
D Only 1 8.61 29.00 13.85 13.85 56.59 0.59 55.74 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.64 29.00 13.83 13.83 57.02 0.59 55.72 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.67 29.00 13.81 13.81 57.45 0.58 55.70 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.70 29.00 13.79 13.79 57.87 0.58 55.69 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.73 29.00 13.76 13.76 58.30 0.57 55.67 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.76 29.00 13.74 13.74 58.73 0.57 55.65 Vu < PhiVc/2 Not Reqd 9.6.3 55.7 0.0 0.0
D Only 1 8.79 29.00 13.72 13.72 59.15 0.56 55.64 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.83 29.00 13.69 13.69 59.58 0.56 55.62 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.86 29.00 13.67 13.67 60.00 0.55 55.60 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.89 29.00 13.65 13.65 60.42 0.55 55.59 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.92 29.00 13.63 13.63 60.84 0.54 55.57 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.95 29.00 13.60 13.60 61.27 0.54 55.56 Vu < PhiVc/2 Not Reqd 9.6.3 55.6 0.0 0.0
D Only 1 8.98 29.00 13.58 13.58 61.69 0.53 55.54 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.01 29.00 13.56 13.56 62.11 0.53 55.53 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.04 29.00 13.54 13.54 62.53 0.52 55.51 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.07 29.00 13.51 13.51 62.95 0.52 55.50 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.10 29.00 13.49 13.49 63.36 0.51 55.48 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.13 29.00 13.47 13.47 63.78 0.51 55.47 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.17 29.00 13.45 13.45 64.20 0.51 55.46 Vu < PhiVc/2 Not Reqd 9.6.3 55.5 0.0 0.0
D Only 1 9.20 29.00 13.42 13.42 64.61 0.50 55.44 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.23 29.00 13.40 13.40 65.03 0.50 55.43 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.26 29.00 13.38 13.38 65.44 0.49 55.42 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.29 29.00 13.36 13.36 65.86 0.49 55.40 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.32 29.00 13.33 13.33 66.27 0.49 55.39 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.35 29.00 13.31 13.31 66.68 0.48 55.38 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.38 29.00 13.29 13.29 67.09 0.48 55.37 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
D Only 1 9.41 29.00 13.26 13.26 67.51 0.47 55.35 Vu < PhiVc/2 Not Reqd 9.6.3 55.4 0.0 0.0
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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


D Only 1 9.44 29.00 13.24 13.24 67.92 0.47 55.34 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.48 29.00 13.22 13.22 68.33 0.47 55.33 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.51 29.00 13.20 13.20 68.73 0.46 55.32 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.54 29.00 13.17 13.17 69.14 0.46 55.31 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.57 29.00 13.15 13.15 69.55 0.46 55.29 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.60 29.00 13.13 13.13 69.96 0.45 55.28 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.63 29.00 13.11 13.11 70.36 0.45 55.27 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.66 29.00 13.08 13.08 70.77 0.45 55.26 Vu < PhiVc/2 Not Reqd 9.6.3 55.3 0.0 0.0
D Only 1 9.69 29.00 13.06 13.06 71.17 0.44 55.25 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.72 29.00 13.04 13.04 71.58 0.44 55.24 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.75 29.00 13.02 13.02 71.98 0.44 55.23 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.79 29.00 12.99 12.99 72.38 0.43 55.22 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.82 29.00 12.97 12.97 72.79 0.43 55.21 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.85 29.00 12.95 12.95 73.19 0.43 55.20 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.88 29.00 12.93 12.93 73.59 0.42 55.19 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.91 29.00 12.90 12.90 73.99 0.42 55.18 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.94 29.00 12.88 12.88 74.39 0.42 55.17 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 9.97 29.00 12.86 12.86 74.79 0.42 55.16 Vu < PhiVc/2 Not Reqd 9.6.3 55.2 0.0 0.0
D Only 1 10.00 29.00 12.83 12.83 75.18 0.41 55.15 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.03 29.00 12.81 12.81 75.58 0.41 55.14 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.06 29.00 12.79 12.79 75.98 0.41 55.13 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.09 29.00 12.77 12.77 76.37 0.40 55.12 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.13 29.00 12.74 12.74 76.77 0.40 55.11 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.16 29.00 12.72 12.72 77.16 0.40 55.10 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.19 29.00 12.70 12.70 77.56 0.40 55.09 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.22 29.00 12.68 12.68 77.95 0.39 55.08 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.25 29.00 12.65 12.65 78.34 0.39 55.07 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.28 29.00 12.63 12.63 78.73 0.39 55.07 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.31 29.00 12.61 12.61 79.12 0.39 55.06 Vu < PhiVc/2 Not Reqd 9.6.3 55.1 0.0 0.0
D Only 1 10.34 29.00 12.59 12.59 79.51 0.38 55.05 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.37 29.00 12.56 12.56 79.90 0.38 55.04 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.40 29.00 12.54 12.54 80.29 0.38 55.03 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.44 29.00 12.52 12.52 80.68 0.37 55.02 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.47 29.00 12.49 12.49 81.07 0.37 55.02 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.50 29.00 12.47 12.47 81.45 0.37 55.01 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.53 29.00 12.45 12.45 81.84 0.37 55.00 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.56 29.00 12.43 12.43 82.22 0.37 54.99 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.59 29.00 12.40 12.40 82.61 0.36 54.98 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.62 29.00 12.38 12.38 82.99 0.36 54.98 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.65 29.00 12.36 12.36 83.37 0.36 54.97 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.68 29.00 12.34 12.34 83.76 0.36 54.96 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.71 29.00 12.31 12.31 84.14 0.35 54.95 Vu < PhiVc/2 Not Reqd 9.6.3 55.0 0.0 0.0
D Only 1 10.74 29.00 12.29 12.29 84.52 0.35 54.95 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.78 29.00 12.27 12.27 84.90 0.35 54.94 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.81 29.00 12.25 12.25 85.28 0.35 54.93 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.84 29.00 12.22 12.22 85.66 0.34 54.92 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.87 29.00 12.20 12.20 86.04 0.34 54.92 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.90 29.00 12.18 12.18 86.41 0.34 54.91 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.93 29.00 12.16 12.16 86.79 0.34 54.90 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.96 29.00 12.13 12.13 87.17 0.34 54.90 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 10.99 29.00 12.11 12.11 87.54 0.33 54.89 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 11.02 29.00 12.09 12.09 87.92 0.33 54.88 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 11.05 29.00 12.06 12.06 88.29 0.33 54.88 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 11.09 29.00 12.04 12.04 88.66 0.33 54.87 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
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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


D Only 1 11.12 29.00 12.02 12.02 89.04 0.33 54.86 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 11.15 29.00 12.00 12.00 89.41 0.32 54.86 Vu < PhiVc/2 Not Reqd 9.6.3 54.9 0.0 0.0
D Only 1 11.18 29.00 11.97 11.97 89.78 0.32 54.85 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.21 29.00 11.95 11.95 90.15 0.32 54.84 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.24 29.00 11.93 11.93 90.52 0.32 54.84 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.27 29.00 11.91 11.91 90.89 0.32 54.83 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.30 29.00 11.88 11.88 91.26 0.31 54.82 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.33 29.00 11.86 11.86 91.62 0.31 54.82 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.36 29.00 11.84 11.84 91.99 0.31 54.81 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.40 29.00 11.82 11.82 92.36 0.31 54.81 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.43 29.00 11.79 11.79 92.72 0.31 54.80 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.46 29.00 11.77 11.77 93.09 0.31 54.79 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.49 29.00 11.75 11.75 93.45 0.30 54.79 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.52 29.00 11.73 11.73 93.82 0.30 54.78 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.55 29.00 11.70 11.70 94.18 0.30 54.78 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.58 29.00 11.68 11.68 94.54 0.30 54.77 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.61 29.00 11.66 11.66 94.90 0.30 54.77 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.64 29.00 11.63 11.63 95.26 0.30 54.76 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.67 29.00 11.61 11.61 95.62 0.29 54.75 Vu < PhiVc/2 Not Reqd 9.6.3 54.8 0.0 0.0
D Only 1 11.70 29.00 11.59 11.59 95.98 0.29 54.75 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.74 29.00 11.57 11.57 96.34 0.29 54.74 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.77 29.00 11.54 11.54 96.70 0.29 54.74 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.80 29.00 11.52 11.52 97.05 0.29 54.73 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.83 29.00 11.50 11.50 97.41 0.29 54.73 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.86 29.00 11.48 11.48 97.77 0.28 54.72 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.89 29.00 11.45 11.45 98.12 0.28 54.72 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.92 29.00 11.43 11.43 98.48 0.28 54.71 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.95 29.00 11.41 11.41 98.83 0.28 54.71 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 11.98 29.00 11.39 11.39 99.18 0.28 54.70 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.01 29.00 11.36 11.36 99.54 0.28 54.70 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.05 29.00 11.34 11.34 99.89 0.27 54.69 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.08 29.00 11.32 11.32 100.24 0.27 54.69 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.11 29.00 11.30 11.30 100.59 0.27 54.68 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.14 29.00 11.27 11.27 100.94 0.27 54.68 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.17 29.00 11.25 11.25 101.29 0.27 54.67 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.20 29.00 11.23 11.23 101.63 0.27 54.67 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.23 29.00 11.20 11.20 101.98 0.27 54.66 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.26 29.00 11.18 11.18 102.33 0.26 54.66 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.29 29.00 11.16 11.16 102.67 0.26 54.65 Vu < PhiVc/2 Not Reqd 9.6.3 54.7 0.0 0.0
D Only 1 12.32 29.00 11.14 11.14 103.02 0.26 54.65 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.36 29.00 11.11 11.11 103.36 0.26 54.64 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.39 29.00 11.09 11.09 103.71 0.26 54.64 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.42 29.00 11.07 11.07 104.05 0.26 54.63 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.45 29.00 11.05 11.05 104.39 0.26 54.63 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.48 29.00 11.02 11.02 104.73 0.25 54.63 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.51 29.00 11.00 11.00 105.08 0.25 54.62 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.54 29.00 10.98 10.98 105.42 0.25 54.62 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.57 29.00 10.96 10.96 105.76 0.25 54.61 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.60 29.00 10.93 10.93 106.09 0.25 54.61 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.63 29.00 10.91 10.91 106.43 0.25 54.60 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.66 29.00 10.89 10.89 106.77 0.25 54.60 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.70 29.00 10.87 10.87 107.11 0.25 54.60 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.73 29.00 10.84 10.84 107.44 0.24 54.59 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.76 29.00 10.82 10.82 107.78 0.24 54.59 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
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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


D Only 1 12.79 29.00 10.80 10.80 108.11 0.24 54.58 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.82 29.00 10.77 10.77 108.45 0.24 54.58 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.85 29.00 10.75 10.75 108.78 0.24 54.57 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.88 29.00 10.73 10.73 109.11 0.24 54.57 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.91 29.00 10.71 10.71 109.44 0.24 54.57 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.94 29.00 10.68 10.68 109.78 0.24 54.56 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 12.97 29.00 10.66 10.66 110.11 0.23 54.56 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 13.01 29.00 10.64 10.64 110.44 0.23 54.55 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 13.04 29.00 10.62 10.62 110.76 0.23 54.55 Vu < PhiVc/2 Not Reqd 9.6.3 54.6 0.0 0.0
D Only 1 13.07 29.00 10.59 10.59 111.09 0.23 54.55 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.10 29.00 10.57 10.57 111.42 0.23 54.54 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.13 29.00 10.55 10.55 111.75 0.23 54.54 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.16 29.00 10.53 10.53 112.07 0.23 54.54 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.19 29.00 10.50 10.50 112.40 0.23 54.53 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.22 29.00 10.48 10.48 112.72 0.22 54.53 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.25 29.00 10.46 10.46 113.05 0.22 54.52 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.28 29.00 10.43 10.43 113.37 0.22 54.52 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.32 29.00 10.41 10.41 113.70 0.22 54.52 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.35 29.00 10.39 10.39 114.02 0.22 54.51 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.38 29.00 10.37 10.37 114.34 0.22 54.51 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.41 29.00 10.34 10.34 114.66 0.22 54.51 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.44 29.00 10.32 10.32 114.98 0.22 54.50 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.47 29.00 10.30 10.30 115.30 0.22 54.50 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.50 29.00 10.28 10.28 115.62 0.21 54.49 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.53 29.00 10.25 10.25 115.93 0.21 54.49 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.56 29.00 10.23 10.23 116.25 0.21 54.49 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.59 29.00 10.21 10.21 116.57 0.21 54.48 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.62 29.00 10.19 10.19 116.88 0.21 54.48 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.66 29.00 10.16 10.16 117.20 0.21 54.48 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.69 29.00 10.14 10.14 117.51 0.21 54.47 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.72 29.00 10.12 10.12 117.83 0.21 54.47 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.75 29.00 10.10 10.10 118.14 0.21 54.47 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.78 29.00 10.07 10.07 118.45 0.21 54.46 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.81 29.00 10.05 10.05 118.76 0.20 54.46 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.84 29.00 10.03 10.03 119.07 0.20 54.46 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.87 29.00 10.00 10.00 119.39 0.20 54.45 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.90 29.00 9.98 9.98 119.69 0.20 54.45 Vu < PhiVc/2 Not Reqd 9.6.3 54.5 0.0 0.0
D Only 1 13.93 29.00 9.96 9.96 120.00 0.20 54.45 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 13.97 29.00 9.94 9.94 120.31 0.20 54.44 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.00 29.00 9.91 9.91 120.62 0.20 54.44 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.03 29.00 9.89 9.89 120.93 0.20 54.44 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.06 29.00 9.87 9.87 121.23 0.20 54.44 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.09 29.00 9.85 9.85 121.54 0.20 54.43 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.12 29.00 9.82 9.82 121.84 0.19 54.43 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.15 29.00 9.80 9.80 122.14 0.19 54.43 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.18 29.00 9.78 9.78 122.45 0.19 54.42 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.21 29.00 9.76 9.76 122.75 0.19 54.42 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.24 29.00 9.73 9.73 123.05 0.19 54.42 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.28 29.00 9.71 9.71 123.35 0.19 54.41 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.31 29.00 9.69 9.69 123.65 0.19 54.41 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.34 29.00 9.67 9.67 123.95 0.19 54.41 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.37 29.00 9.64 9.64 124.25 0.19 54.40 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.40 29.00 9.62 9.62 124.55 0.19 54.40 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.43 29.00 9.60 9.60 124.85 0.19 54.40 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
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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


D Only 1 14.46 29.00 9.57 9.57 125.14 0.18 54.40 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.49 29.00 9.55 9.55 125.44 0.18 54.39 Vu < PhiVc/2 Not Reqd 9.6.3 54.4 0.0 0.0
D Only 1 14.52 29.00 24.41 24.41 58.22 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.55 29.00 24.39 24.39 57.47 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.58 29.00 24.36 24.36 56.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.62 29.00 24.34 24.34 55.96 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.65 29.00 24.32 24.32 55.21 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.68 29.00 24.30 24.30 54.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.71 29.00 24.27 24.27 53.70 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.74 29.00 24.25 24.25 52.95 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.77 29.00 24.23 24.23 52.20 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.80 29.00 24.21 24.21 51.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.83 29.00 24.18 24.18 50.70 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.86 29.00 24.16 24.16 49.95 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.89 29.00 24.14 24.14 49.21 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.93 29.00 24.12 24.12 48.46 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.96 29.00 24.09 24.09 47.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 14.99 29.00 24.07 24.07 46.97 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.02 29.00 24.05 24.05 46.22 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.05 29.00 24.02 24.02 45.48 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.08 29.00 24.00 24.00 44.73 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.11 29.00 23.98 23.98 43.99 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.14 29.00 23.96 23.96 43.25 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.17 29.00 23.93 23.93 42.51 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.20 29.00 23.91 23.91 41.77 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.23 29.00 23.89 23.89 41.03 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.27 29.00 23.87 23.87 40.29 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.30 29.00 23.84 23.84 39.55 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.33 29.00 23.82 23.82 38.81 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.36 29.00 23.80 23.80 38.07 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.39 29.00 23.78 23.78 37.34 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.42 29.00 23.75 23.75 36.60 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.45 29.00 23.73 23.73 35.86 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.48 29.00 23.71 23.71 35.13 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.51 29.00 23.69 23.69 34.40 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.54 29.00 23.66 23.66 33.66 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.58 29.00 23.64 23.64 32.93 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.61 29.00 23.62 23.62 32.20 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.64 29.00 23.59 23.59 31.47 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.67 29.00 23.57 23.57 30.74 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.70 29.00 23.55 23.55 30.01 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.73 29.00 23.53 23.53 29.28 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.76 29.00 23.50 23.50 28.55 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.79 29.00 23.48 23.48 27.82 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.82 29.00 23.46 23.46 27.10 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.85 29.00 23.44 23.44 26.37 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.89 29.00 23.41 23.41 25.65 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.92 29.00 23.39 23.39 24.92 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.95 29.00 23.37 23.37 24.20 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 15.98 29.00 23.35 23.35 23.47 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.01 29.00 23.32 23.32 22.75 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.04 29.00 23.30 23.30 22.03 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.07 29.00 23.28 23.28 21.31 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.10 29.00 23.25 23.25 20.59 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
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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


D Only 1 16.13 29.00 23.23 23.23 19.87 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.16 29.00 23.21 23.21 19.15 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.19 29.00 23.19 23.19 18.43 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.23 29.00 23.16 23.16 17.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.26 29.00 23.14 23.14 17.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.29 29.00 23.12 23.12 16.28 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.32 29.00 23.10 23.10 15.56 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.35 29.00 23.07 23.07 14.85 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.38 29.00 23.05 23.05 14.14 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.41 29.00 23.03 23.03 13.42 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.44 29.00 23.01 23.01 12.71 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.47 29.00 22.98 22.98 12.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.50 29.00 22.96 22.96 11.29 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.54 29.00 22.94 22.94 10.58 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.57 29.00 22.92 22.92 9.87 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.60 29.00 22.89 22.89 9.16 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.63 29.00 22.87 22.87 8.45 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.66 29.00 22.85 22.85 7.74 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.69 29.00 22.82 22.82 7.03 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.72 29.00 22.80 22.80 6.33 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.75 29.00 22.78 22.78 5.62 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.78 29.00 22.76 22.76 4.92 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.81 29.00 22.73 22.73 4.21 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.85 29.00 22.71 22.71 3.51 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.88 29.00 22.69 22.69 2.80 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.91 29.00 22.67 22.67 2.10 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.94 29.00 22.64 22.64 1.40 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 16.97 29.00 22.62 22.62 0.70 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0
D Only 1 17.00 29.00 22.60 22.60 0.00 1.00 57.09 Vu < PhiVc/2 Not Reqd 9.6.3 57.1 0.0 0.0


.Maximum Forces & Stresses for Load Combinations


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


Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope


Span # 1 1 17.000 143.43 233.22 0.62
D Only


Span # 1 1 17.000 143.43 233.22 0.62
.


Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections


D OnlyD Only 1 0.0159 10.172 -0.0000 17.000
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Checking Required 4" Pin Piles for Lateral Resistance, MF1


V = 11100 lbs, ASD


Solving for Resistance


Grade Beam Dims


Width = 20 in


Depth = 27 in


Length = 33 ft


ρconc = 150 pcf


WGB = 18563 lbs


μ = 0.5 Ult.


Rfriction = 9281 lbs


Passive Resistance


Area = 3.75 sf


Passive Soil Pressure 350 pcf, Ult.


Rpassive 1313 lbs


Rresist total 10594 lbs, Service: (1.0D + 1.0H)


F.S. 1.5


Rallow 7063 lbs


Solving for Required 4" Pin Piles


Force Left to Resolve 4038 lbs


4" Pin Allow. Lat'l Capacity 1000 lbs


Pins Each Direction Req'd 5


Total Pins Req'd 10
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Checking Required 4" Pin Piles for Lateral Resistance, MF2


V = 24610 lbs, ASD


Solving for Resistance


Grade Beam Dims


Width = 48 in


Depth = 33 in


Length = 20 ft


ρconc = 150 pcf


WGB = 33000 lbs


μ = 0.5 Ult.


Rfriction = 16500 lbs


Passive Resistance


Area = 11.00 sf


Passive Soil Pressure 350 pcf, Ult.


Rpassive 3850 lbs


Rresist total 20350 lbs, Service: (1.0D + 1.0H)


F.S. 1.5


Rallow 13567 lbs


Solving for Required 4" Pin Piles


Force Left to Resolve 11043 lbs


4" Pin Allow. Lat'l Capacity 1000 lbs


Pins Each Direction Req'd 12


Total Pins Req'd 24
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APPENDIX 


Peyree Remodel  #17-291 
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Frame Model: Custom 2 Story 3 Bay Frame
Frame ID: MF-1 (Grid 1)


Project Location: 6059 77th Ave SE, Mercer Island, WA 98040


Engineer of Record: Dibble Engineers, Inc.


Column1 Size: W10X68 Link 1 Size: MF4-2.25 W1 = 103.4 in


Column2 Size: W10X88 Link 2 Size: MF4-2.25 W2 = 109.1 in


Column3 Size: W10X88 Link 3 Size: MF4-2.25 W3= 103.4 in


 Column4 Size: W10X68 Link 4 Size: MF4-2.25 H1 = 178.8 in


Beam 1,2,3 Size: W12X45 Link 5 Size: MF4-2.25 H2 = 229.5 in


Beam 4,5,6 Size: W12X45 Link 6 Size: MF4-2.25 HO1 = 0.0 in


HO2 = 0.0 in


Package Contents: HO2 = 0.0 in


Design Summary D = 0.75


SAP2000 Model Input


SAP2000 beam and column design


Moment Connection Design


Column Base Plate Design


Nailer Attachment Design


Design Date: 5/3/2019


Design by: B.Tran


Job No.: ES-191628


Note: These calculations are only applicable to frames designed and manufactured by


Simpson Strong-Tie Company Inc.  Any other use of these calculations, or portion


thereof, for purposes other than specifying frames manufactured by Simpson Strong-Tie


is expressly prohibited.


Note: Signed & Sealed Calculations will be provided to the Building Department as a


deferred submittal upon request.  Signed & Sealed Calculations will not be issued


until completion of a frame order from Simpson Strong-Tie Company Inc.  


Stamped but Unsigned calculations are provided for the plancheck review process.


Stamped and Signed Calculations are required to be on file with the building


department for final permitting.


Note: Simpson Strong-Tie
®
 Strong Frame


®
 and the Yield-Link


™
 structural fuse are protected under


US patent number 8,001,734 B2 and must be supplied or licensed through Simpson Strong-Tie.


SIMPSON STRONG-FRAME®


SPECIAL MOMENT FRAME


DESIGN CALCULATION PACKAGE


SIMPSON STRONG-TIE® COMPANY, INC.
The World’s “No Equal” Structural Connector Company
5956 W. Las Positas Blvd.  ● Pleasanton, California  94588
Telephone:  (800) 999-5099   ● Fax:  (925) 847-15977
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Simpson Strong-Tie
Special Moment Frame Design Summary


Frame Model: Custom 2 Story 3 Bay Frame


Design Codes/References Used:


2015 International Building Code


AISC Steel Construction Manual - 14th Edition


Simpson Strong Tie Design Procedure for SST SMF


Material Design Properties:
Beam/Column Steel: ASTM A992 Fy = 50 ksi


Plate Steel: ASTM A572 Grade 50 Fy = 50 ksi


(Link, Baseplate, cap plate, stiffener and shear plate)


High Strength Bolts:


Link-Stem-to beam:  ASTM F2280 Twisted off bolts (ASTM A449 Equivalent), Pre-tensioned


Link-flange-to column:  ASTM A325 (Snug-tight)


Shear plate-to-column:  ASTM A325 (Snug-tight)
Anchor Bolts:  ASTM F1554 Gr 36, ASTM A36, or ASTM A449 (See Base Plate design)


Weld Electrodes:  E70XX


Notes:


(1) Simpson Strong-Tie Strong Frame Moment Frames are designed using Load and Resistance Factored design (LRFD)


methodology for determining frame drift and strength limits. Allowable Stress Design (ASD) shear and drift are determined as


V(ASD) = 0.7 X V(LRFD) and Drift(ASD) = 0.7 X Drift(LRFD) for seismic load combinations and V(ASD) = V(LRFD) / 1.6


for wind load combinations.


(2) The following calculations are provided for justifying that Simpson Strong-Tie Strong Frame Moment Frame component 


capacities meet or exceed the design forces and criteria provided & determined by the Designer. Simpson Strong-Tie has not


confirmed and is not responsible for any of the design, engineering, calculations, or derivation of the structural forces or drifts


related to the building and the designed elements. Moment frames and other lateral resisting elements placed in the same 


lateral resisting shear line shall have applied lateral loads proportioned based on relative stiffness.


(3) This Simpson Strong-Tie Strong Frame Moment Frame is part of the overall lateral force resisting system of the structure. 


Design of the building's lateral force resisting system, including the load path to transfer lateral forces from the structure to 


the ground, is the responsibility of the designer. The designer must specify the required components of the complete load 


transfer path including diaphragms, shear transfer, chords and collectors and foundations. 


(4) Footing dimensions provided are the minimums required for concrete anchorage requirements only. The designer must 


determine required footing size and reinforcing for other design limits, such as foundation shear and bending, soil bearing 


shear transfer, and frame stability / overturning. Designer shall detail actual footing / grade beam size and reinforcing. 


(5) Holes in base plates are over-sized for erection tolerance. Designer must evaluate effects of over-sized holes and provide  


plate washer with standard-size holes welded to base plate or request base plates with standard-size holes where required. 


(6) Refer to Strong Frame installation detail sheets for allowable field modifications and additions. Welding shall be in 


accordance with AWS D1.1 and AWS D1.8 (as applicable for seismic). Welds shall be specified by the designer. Provide 


welding special inspection as required by the local building department.


COMMENTS:


SIMPSON STRONG-TIE® COMPANY, INC.
The World’s “No Equal” Structural Connector Company
5956 W. Las Positas Blvd.  ● Pleasanton, California  94588
Telephone:  (800) 999-5099   ● Fax:  (925) 847-1597
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Simpson Strong-Tie by: bchi


Date:5/3/2019


1. Project Information:


Job Name: 6059 77th Ave SE Date: 5/3/2019


Project Address: 6059 77th Ave SE, Mercer Island, WA 98040 Engineer: Dibble Engineers, Inc.


Frame ID: MF-1 (Grid 1) Phone: 425.828.4200 x237


SST Enginer: B.Tran E-mail: Justin@DibbleEngineers.com


2. Frame Geometry: Design Criteria:


Frame ID: Design Code= 2015 IBC


ft in SDS= 0.976


Clear Opening Width(W1)= 8 ft 7.38 in Column 1= W10X68 R_load= 6.5


Clear Opening Width(W2)= 9 ft 1.13 in Column 2= W10X88 R_frame= 6.5


Clear Opening Width(W3)= 8 ft 7.38 in Column 3= W10X88 Cd= 4


Outside Width(W4)= 30 ft 10.28 in Column 4= W10X68 Omega= 3


Top Plate Height(H1)= 14 ft 2.75 in Beam 1, 2, 3 = W12X45 OK I= 1


Bottom Nailer Height(H1_min)= 0 ft 0.00 in OK Link1 ID= MF4-2.25 Rho= 1


Floor Depth (D)= 0 ft 0.75 in Link2 ID= MF4-2.25 Seismic Drift Limit= 0.02 Hx


Top Plate Height(H2)= 19 ft 1.50 in Link3 ID= MF4-2.25 Wind Drift Limit: hx/ 50


Bottom Nailer Height(H2_min)= 0 ft 0.00 in OK Beam 4, 5, 6= W12X45 OK


Foundation offset (HO1)= 0 ft 0.00 in Link4 ID= MF4-2.25 Beam Deflection Limits:


Foundation offset (HO2)= 0 ft 0.00 in Link5 ID= MF4-2.25 Live Load= L/ 480


Foundation offset (HO3)= 0 ft 0.00 in Link6 ID= MF4-2.25 Dead + Live Load= L/ 360


Foundation offset (HO4)= 0 ft 0.00 in Shear tab 1 Heavy Snow/Wind Load= L/ 360


A= 24.00 in OK Shear tab 2 Heavy


B= 24.00 in OK Shear tab 3 Heavy


C= 24.00 in OK Shear tab 4 Heavy SS_beam Limit= L/ 360


Base Fixity: Fixed Shear tab 5 Heavy


Slab Height: 8.00 in Shear tab 6 Heavy


Min. Grade Beam Depth: 27.00 in


3. Loading:
3.1.1 Uniform Loads: (Negative value for uplift), 1st Floor 1st Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 188 plf 0.00 9.75 Y WLR1= 0 plf 0.00 0.00 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 375 plf 0.00 9.75 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 0 plf 0.00 0.00 Y


Snow Factor= 0.2


3.1.2 Uniform Loads: (Negative value for uplift), 1st Floor 2nd Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 188 plf 0.00 10.24 Y WLR1= 0 plf 0.00 0.00 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 375 plf 0.00 10.24 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 0 plf 0.00 0.00 Y


Snow Factor= 0.2


3.1.3 Uniform Loads: (Negative value for uplift), 1st Floor 3rd Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 188 plf 0.00 9.75 Y WLR1= 0 plf 0.00 0.00 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 375 plf 0.00 9.75 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 0 plf 0.00 0.00 Y


Snow Factor= 0.2


3.1.4 Uniform Loads: (Negative value for uplift), 2nd Floor/Roof 1st Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 161 plf 0.00 9.75 Y WLR1= 153 plf 0.00 9.75 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 0 plf 0.00 0.00 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 192 plf 0.00 9.75 Y


Snow Factor= 0.2


3.1.5 Uniform Loads: (Negative value for uplift), 2nd Floor/Roof 2nd Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 161 plf 0.00 10.24 Y WLR1= 153 plf 0.00 10.24 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 0 plf 0.00 0.00 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 192 plf 0.00 10.24 Y


Snow Factor= 0.2


Beam Deflection Limits (Simply 


Supported):


Custom SizesCustom 2 Story 3 Bay Frame
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Simpson Strong-Tie by: bchi


Date:5/3/2019


3.1.6 Uniform Loads: (Negative value for uplift), 2nd Floor/Roof 3rd Bay Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 161 plf 0.00 9.75 Y WLR1= 153 plf 0.00 9.75 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 0 plf 0.00 0.00 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 192 plf 0.00 9.75 Y


Snow Factor= 0.2


3.2: Point Loads:


Lateral FEQ1= 1180 lbs, ASD Seismic Load FWIND1= 0 lbs, ASD Wind Load


(1st Flr 1st bay Bm) FEQ1= 1686 lbs, LRFD Seismic Load FWIND1= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 1st Floor Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P11 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P12 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P13 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P14 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P15 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P16 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P17 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P18 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Lateral FEQ1= 1240 lbs, ASD Seismic Load FWIND1= 0 lbs, ASD Wind Load


(1st Flr 2nd bay Bm) FEQ1= 1771 lbs, LRFD Seismic Load FWIND1= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 1st Floor Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P11 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P12 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P13 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P14 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P15 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P16 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P17 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P18 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Lateral FEQ1= 1180 lbs, ASD Seismic Load FWIND1= 0 lbs, ASD Wind Load


(1st Flr 3rd bay Bm) FEQ1= 1686 lbs, LRFD Seismic Load FWIND1= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 1st Floor Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P11 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P12 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P13 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P14 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P15 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P16 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P17 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P18 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Lateral FEQ2= 2458 lbs, ASD Seismic Load FWIND2= 0 lbs, ASD Wind Load


(2nd Flr 1st bay Bm) FEQ2= 3512 lbs, LRFD Seismic Load FWIND2= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 2nd Floor/Roof  Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P21 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P22 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P23 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P24 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P25 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P26 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P27 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P28 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N
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Simpson Strong-Tie by: bchi


Date:5/3/2019


Lateral FEQ2= 2583 lbs, ASD Seismic Load FWIND2= 0 lbs, ASD Wind Load


(2nd Flr 2nd bay Bm) FEQ2= 3691 lbs, LRFD Seismic Load FWIND2= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 2nd Floor/Roof  Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P21 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P22 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P23 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P24 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P25 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P26 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P27 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P28 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Lateral FEQ2= 2458 lbs, ASD Seismic Load FWIND2= 0 lbs, ASD Wind Load


(2nd Flr 3rd bay Bm) FEQ2= 3512 lbs, LRFD Seismic Load FWIND2= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 2nd Floor/Roof  Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P21 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P22 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P23 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P24 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P25 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P26 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P27 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P28 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N
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Simpson Strong-Tie by: bchi


Date:5/3/2019


2-STORY X 1-BAY SMF DESIGN SUMMARY: DCR Limit Check


FRAME SEISMIC DRIFT (Hx1) DCR 0.341 1.03 OK


FRAME SEISMIC DRIFT (Hx2) DCR 0.549 1.03 OK


FRAME WIND DRIFT (Hx1) DCR 0.000 1.03 OK


FRAME WIND DRIFT (Hx2) DCR 0.000 1,03 OK


BEAM DELECTION CHECK:


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.029 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.023 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.031 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.001 1.00 OK


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.034 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.024 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.033 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.002 1.00 OK


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.029 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.022 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.030 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.001 1.00 OK


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.019 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.003 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.019 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.011 1.00 OK


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.003 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.006 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.001 1.00 OK


STEP 2: BEAM WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.019 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.003 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.018 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.011 1.00 OK


LINK CHECK:


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.454 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.632 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK
11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.341 1.03 OK


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.417 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.000 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.341 1.03 OK


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.454 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.750 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.341 1.03 OK
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STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.357 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.632 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.549 1.03 OK


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.316 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.000 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.549 1.03 OK


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.357 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.715 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.727 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.750 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.600 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.517 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.540 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.687 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.343 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.549 1.03 OK
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COLUMN CHECK:


COLUMN MAX DCR 0.352 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.315 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.665 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.594 1.00 OK


COLUMN MAX DCR 0.359 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.470 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.995 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.651 1.00 OK


COLUMN MAX DCR 0.359 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.470 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.995 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.460 1.00 OK


COLUMN MAX DCR 0.352 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.315 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.665 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.594 1.00 OK


COLUMN MAX DCR 0.225 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.313 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.665 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK
18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.594 1.00 OK


18.3b CONNECTION AT STIFFEND COLUMN END (SST STEP 18, TABLE 1.2, CASE 1) 0.513 1.00 OK


COLUMN MAX DCR 0.278 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.471 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.995 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.651 1.00 OK


18.3b CONNECTION AT STIFFEND COLUMN END (SST STEP 18, TABLE 1.2, CASE 1) 0.561 1.00 OK


2
n


d
 L


e
v
e
l


C
o


lu
m


n
 2


1
s
t 


L
e
v
e
l


C
o


lu
m


n
 1


1
s
t 


L
e
v
e
l


C
o


lu
m


n
 2


1
s
t 


L
e
v
e
l


C
o


lu
m


n
 3


1
s
t 


L
e
v
e
l


C
o


lu
m


n
 4


2
n


d
 L


e
v
e
l


C
o


lu
m


n
 1


8/56


A8







Simpson Strong-Tie by: bchi


Date:5/3/2019


COLUMN MAX DCR 0.278 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.467 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.995 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.462 1.00 OK


18.3b CONNECTION AT STIFFEND COLUMN END (SST STEP 18, TABLE 1.2, CASE 1) 0.399 1.00 OK


COLUMN MAX DCR 0.273 1.00 OK


COLUMN FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


COLUMN WEB WIDTH-TO-THICKNESS CHECK OK - OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.313 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.665 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.594 1.00 OK


18.3b CONNECTION AT STIFFEND COLUMN END (SST STEP 18, TABLE 1.2, CASE 1) 0.513 1.00 OK


BEAM CHECK:


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.032 1.00 OK


PR FRAME BEAM MAX DCR= 0.427 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.371 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.647 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.576 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.065 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.058 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.233 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.360 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.133 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.048 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.043 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.337 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.238 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.287 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.287 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.036 1.00 OK


PR FRAME BEAM MAX DCR= 0.427 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.371 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.647 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.576 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.065 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.058 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.233 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.360 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.133 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.048 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.043 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.337 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.238 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.287 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.287 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK
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SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.032 1.00 OK


PR FRAME BEAM MAX DCR= 0.427 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.371 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.647 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.576 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.065 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.058 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.233 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.360 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.133 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.048 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.043 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.337 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.238 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.287 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.287 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.020 1.00 OK


PR FRAME BEAM MAX DCR= 0.427 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.359 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.626 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.558 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.107 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.095 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.225 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.349 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.131 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.079 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.071 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.326 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.230 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.288 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.180 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.023 1.00 OK


PR FRAME BEAM MAX DCR= 0.427 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.359 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.626 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.558 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.107 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.095 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.225 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.349 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.131 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.079 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.071 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.326 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.230 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.288 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.180 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK
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Simpson Strong-Tie by: bchi


Date:5/3/2019


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.020 1.00 OK


PR FRAME BEAM MAX DCR= 0.231 1.00 OK


BEAM FLANGE WIDTH-TO-THICKNESS CHECK OK - OK


BEAM WEB WIDTH-TO-THICKNESS CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.266 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.359 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.626 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.558 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.107 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.095 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.225 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.349 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.119 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.131 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.079 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.071 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.326 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.230 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.288 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.180 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


FIXED BASE COLUMN WIDTH-TO-THICKNESS CHECK


Column 1 bf/2*tf_columns= 6.58 7.22 OK


 Column 1 h/tw_columns= 16.70 56.86 OK


Column 2 bf/2*tf_columns= 5.18 7.22 OK


 Column 2 h/tw_columns= 13.00 58.22 OK


Column 3 bf/2*tf_columns= 5.18 7.22 OK


 Column 3 h/tw_columns= 13.00 58.22 OK


Column 4 bf/2*tf_columns= 6.58 7.22 OK


 Column 4 h/tw_columns= 16.70 57.36 OK
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Simpson Strong-Tie Load Cases/ Combinations by: bchi


Date:5/3/2019


Code= 2015 IBC


Sds= 0.976


W= 3 User input (2.5 or 3)


f2= 0.2 Snow load factor


r= 1


D L Lr S R W E Ev Ni


1 1 0 0 0 0 0 0 0 0


2 0 1 0 0 0 0 0 0 0


3 0 0 1 0 0 0 0 0 0


4 0 0 0 1 0 0 0 0 0


5 0 0 0 0 1 0 0 0 0


6 0 0 0 0 0 1 0 0 0


7 0 0 0 0 0 0 1 1 0


8 1 0 0 0 0 0 0 0 1


9 1 1 0 0 0 0 0 0 1


10 1 0 1 0 0 0 0 0 1


11 1 0 0 1 0 0 0 0 1


12 1 0 0 0 1 0 0 0 1


13 1 0.75 0.75 0 0 0 0 0 1


14 1 0.75 0 0.75 0 0 0 0 1


15 1 0.75 0 0 0.75 0 0 0 1


16 1 0 0 0 0 0.6 0 0 0


17 1 0 0 0 0 -0.6 0 0 0


18 1.13664 0 0 0 0 0 0.7 0.7000 0


19 1.13664 0 0 0 0 0 -0.7 -0.700 0


20 1 0.75 0.75 0 0 0.45 0 0 0


21 1 0.75 0.75 0 0 -0.45 0 0 0


22 1 0.75 0 0.75 0 0.45 0 0 0


23 1 0.75 0 0.75 0 -0.45 0 0 0


24 1 0.75 0 0 0.75 0.45 0 0 0


25 1 0.75 0 0 0.75 -0.45 0 0 0


26 1.10248 0.75 0.75 0 0 0 0.525 0.525 0


27 1.10248 0.75 0.75 0 0 0 -0.525 -0.525 0


28 1.10248 0.75 0 0.75 0 0 0.5250 0.525 0


29 1.10248 0.75 0 0.75 0 0 -0.5250 -0.525 0


30 1.10248 0.75 0 0 0.75 0 0.5250 0.525 0


31 1.10248 0.75 0 0 0.75 0 -0.5250 -0.525 0


32 0.6 0 0 0 0 0.6 0 0 0


33 0.6 0 0 0 0 -0.6 0 0 0


34 0.46336 0 0 0 0 0 0.7 0.7000 0


35 0.46336 0 0 0 0 0 -0.7 -0.700 0


36 1.4 0 0 0 0 0 0 0 1


37 1.2 1.6 0.5 0 0 0 0 0 1


38 1.2 1.6 0 0.5 0 0 0 0 1


39 1.2 1.6 0 0 0.5 0 0 0 1


40 1.2 0.5 1.6 0 0 0 0 0 1


41 1.2 0 1.6 0 0 0.5 0 0 0


42 1.2 0 1.6 0 0 -0.5 0 0 0


43 1.2 0.5 0 1.6 0 0 0 0 1


44 1.2 0 0 1.6 0 0.5 0 0 0


45 1.2 0 0 1.6 0 -0.5 0 0 0


46 1.2 0.5 0 0 1.6 0 0 0 1


47 1.2 0 0 0 1.6 0.5 0 0 0


48 1.2 0 0 0 1.6 -0.5 0 0 0


49 1.2 0.5 0.5 0 0 1 0 0 0


50 1.2 0.5 0.5 0 0 -1 0 0 0


51 1.2 0.5 0 0.5 0 1 0 0 0


52 1.2 0.5 0 0.5 0 -1 0 0 0


53 1.2 0.5 0 0 0.5 1 0 0 0


54 1.2 0.5 0 0 0.5 -1 0 0 0


55 1.3952 0.5 0 0.2 0 0 1 1.0000 0


56 1.3952 0.5 0 0.2 0 0 -1 -1.000 0


57 0.9 0 0 0 0 1 0 0 0


58 0.9 0 0 0 0 -1 0 0 0


59 0.7048 0 0 0 0 0 1 1.0000 0


60 0.7048 0 0 0 0 0 -1 -1.000 0


61 1.3952 0.5 0 0.2 0 0 3 3 0


62 1.3952 0.5 0 0.2 0 0 -3 -3 0


63 0.7048 0 0 0 0 0 3 3 0


64 0.7048 0 0 0 0 0 -3 -3 0


Combo  Load Combinations


D


Load Combination Multipliers


L
o


a
d


 C
a
s
e
s


L


Lr


S


R


W


A
S


D


D+ L


D + Lr


D + S


D + R


D + 0.75 L+ 0.75 Lr


D + 0.75 L+ 0.75 S


D + 0.75 L+ 0.75 R


D + 0.6 W


D - 0.6 W


(1.0 + 0.14 SDS) D +  0.7 E *r


(1.0 + 0.14 SDS) D -  0.7 E * r


D + 0.45 W + 0.75 L+ 0.75 Lr


1.2 D + 1.6 R + 0.5 L


1.4 D


D - 0.45 W + 0.75 L+ 0.75 Lr


E


D


1.2 D - 1 W + 0.5 L + 0.5 Lr


1.2 D + 1 W + 0.5 L + 0.5 S


1.2 D - 1 W + 0.5 L + 0.5 S


1.2 D + 1 W + 0.5 L + 0.5 R


(1.2 + 0.2 SDS)D + E*r + 0.5 L + f2*S


(1.2 + 0.2 SDS)D - E*r + 0.5 L + f2* S


0.9 D + 1 W


0.9 D - 1 W


(0.9 - 0.2 SDS) D + E*r


(0.9 - 0.2 SDS) D - E*r


(0.9 - 0.2 SDS) D + WE


(0.9 - 0.2 SDS) D - WE


1.2 D + 1 W + 0.5 L + 0.5 Lr


0.6 D - 0.6 W


D + 0.45 W + 0.75 L+ 0.75 S


D - 0.45 W + 0.75 L+ 0.75 S


D + 0.45 W + 0.75 L+ 0.75 R


D - 0.45 W + 0.75 L+ 0.75 R


(1.0 + 0.105 SDS) D + 0.525 E*r+ 0.75 L + 0.75 Lr


(1.0 + 0.105 SDS) D - 0.525 E*r+ 0.75 L + 0.75 Lr


(1.0 + 0.105 SDS) D + 0.525 E*r + 0.75 L + 0.75 S


(1.0 + 0.105 SDS) D - 0.525 E*r + 0.75 L + 0.75 S


(1.0 + 0.105 SDS) D + 0.525 E*r + 0.75 L + 0.75 R


(0.6 - 0.14 SDS) D - 0.7 E*r


(1.0 + 0.105 SDS) D - 0.525 E*r + 0.75 L + 0.75 R


0.6 D + 0.6 W


(1.2 + 0.2 SDS)D + WE + 0.5L + f2*S


(0.6 - 0.14 SDS) D + 0.7 E*r


(1.2 + 0.2 SDS)D -WE + 0.5L + f2*S


L
R


F
D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W


1.2 D - 1 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W
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Custom 2 Story 3 Bay Frame.sdb 5/03/2019


SAP2000 20.2.0 X-Z Plane @ Y=0 Kip, in, F


Joint 3


Joint 1


Joint 8


Joint 10


Joint 16


Joint 22


Joint 33


Joint 35


Joint 41


Joint 52


Joint 54


Joint 60


Frame Input


Fixed Base
(All Columns)


116.975 in 122.925 in 116.975 in


16
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20


0 
in


22
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0 
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39
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


Seismic


Horizontal


Wind


Horizontal


3 LCM1 0.000 0.000 -0.001 10 LCM1 0.000 0.000 -0.002


3 LCM2 0.000 0.000 -0.001 10 LCM2 0.000 0.000 -0.001


3 LCM3 0.000 0.000 0.000 10 LCM3 0.000 0.000 0.000


3 LCM4 0.000 0.000 0.000 10 LCM4 0.000 0.000 0.000


3 LCM5 0.000 0.000 0.000 10 LCM5 0.000 0.000 0.000


3 LCM6 0.000 0.000 0.000 10 LCM6 0.000 0.000 0.000


3 LCM7 0.305 0.000 0.003 10 LCM7 0.305 0.000 0.000


3 LCM8 0.029 0.000 -0.001 10 LCM8 0.029 0.000 -0.002


3 LCM9 0.029 0.000 -0.001 10 LCM9 0.029 0.000 -0.002


3 LCM10 0.029 0.000 -0.001 10 LCM10 0.029 0.000 -0.002


3 LCM11 0.029 0.000 -0.001 10 LCM11 0.029 0.000 -0.002


3 LCM12 0.029 0.000 -0.001 10 LCM12 0.029 0.000 -0.002


3 LCM13 0.029 0.000 -0.002 10 LCM13 0.029 0.000 -0.003


3 LCM14 0.029 0.000 -0.002 10 LCM14 0.029 0.000 -0.003


3 LCM15 0.029 0.000 -0.001 10 LCM15 0.029 0.000 -0.002


3 LCM16 0.000 0.000 -0.001 10 LCM16 0.000 0.000 -0.002


3 LCM17 0.000 0.000 -0.001 10 LCM17 0.000 0.000 -0.002


3 LCM18 0.213 0.000 0.001 10 LCM18 0.213 0.000 -0.002


3 LCM19 -0.213 0.000 -0.003 10 LCM19 -0.213 0.000 -0.002


3 LCM20 0.000 0.000 -0.002 10 LCM20 0.000 0.000 -0.003 0.000


3 LCM21 0.000 0.000 -0.002 10 LCM21 0.000 0.000 -0.003 0.000


3 LCM22 0.000 0.000 -0.002 10 LCM22 0.000 0.000 -0.003 0.000


3 LCM23 0.000 0.000 -0.002 10 LCM23 0.000 0.000 -0.003 0.000


3 LCM24 0.000 0.000 -0.002 10 LCM24 0.000 0.000 -0.002 0.000


3 LCM25 0.000 0.000 -0.002 10 LCM25 0.000 0.000 -0.002 0.000


3 LCM26 0.160 0.000 0.000 10 LCM26 0.160 0.000 -0.003


3 LCM27 -0.160 0.000 -0.003 10 LCM27 -0.160 0.000 -0.003


3 LCM28 0.160 0.000 0.000 10 LCM28 0.160 0.000 -0.003


3 LCM29 -0.160 0.000 -0.003 10 LCM29 -0.160 0.000 -0.003


3 LCM30 0.160 0.000 0.000 10 LCM30 0.160 0.000 -0.003


3 LCM31 -0.160 0.000 -0.003 10 LCM31 -0.160 0.000 -0.002


3 LCM32 0.000 0.000 -0.001 10 LCM32 0.000 0.000 -0.001


3 LCM33 0.000 0.000 -0.001 10 LCM33 0.000 0.000 -0.001


3 LCM34 0.213 0.000 0.001 10 LCM34 0.213 0.000 -0.001


3 LCM35 -0.213 0.000 -0.002 10 LCM35 -0.213 0.000 -0.001


3 LCM36 0.029 0.000 -0.001 10 LCM36 0.029 0.000 -0.002


3 LCM37 0.029 0.000 -0.002 10 LCM37 0.029 0.000 -0.003


3 LCM38 0.029 0.000 -0.002 10 LCM38 0.029 0.000 -0.004


3 LCM39 0.029 0.000 -0.002 10 LCM39 0.029 0.000 -0.003


3 LCM40 0.029 0.000 -0.002 10 LCM40 0.029 0.000 -0.003


3 LCM41 0.000 0.000 -0.002 10 LCM41 0.000 0.000 -0.002


3 LCM42 0.000 0.000 -0.002 10 LCM42 0.000 0.000 -0.002


3 LCM43 0.028 0.000 -0.002 10 LCM43 0.029 0.000 -0.003


3 LCM44 0.000 0.000 -0.002 10 LCM44 0.000 0.000 -0.003


3 LCM45 0.000 0.000 -0.002 10 LCM45 0.000 0.000 -0.003


3 LCM46 0.029 0.000 -0.001 10 LCM46 0.029 0.000 -0.002


3 LCM47 0.000 0.000 -0.001 10 LCM47 0.000 0.000 -0.002


3 LCM48 0.000 0.000 -0.001 10 LCM48 0.000 0.000 -0.002


3 LCM49 0.000 0.000 -0.002 10 LCM49 0.000 0.000 -0.003


3 LCM50 0.000 0.000 -0.002 10 LCM50 0.000 0.000 -0.003


3 LCM51 0.000 0.000 -0.002 10 LCM51 0.000 0.000 -0.003


3 LCM52 0.000 0.000 -0.002 10 LCM52 0.000 0.000 -0.003


3 LCM53 0.000 0.000 -0.002 10 LCM53 0.000 0.000 -0.002


3 LCM54 0.000 0.000 -0.002 10 LCM54 0.000 0.000 -0.002


3 LCM55 0.305 0.000 0.001 10 LCM55 0.305 0.000 -0.003 0.305


3 LCM56 -0.305 0.000 -0.005 10 LCM56 -0.305 0.000 -0.002 -0.305


3 LCM57 0.000 0.000 -0.001 10 LCM57 0.000 0.000 -0.001


3 LCM58 0.000 0.000 -0.001 10 LCM58 0.000 0.000 -0.001


3 LCM59 0.305 0.000 0.002 10 LCM59 0.305 0.000 -0.001 0.305


3 LCM60 -0.305 0.000 -0.004 10 LCM60 -0.305 0.000 -0.001 -0.305


3 LCM61 0.914 0.000 0.006 10 LCM61 0.914 0.000 -0.004


3 LCM62 -0.914 0.000 -0.010 10 LCM62 -0.914 0.000 -0.002


3 LCM63 0.914 0.000 0.007 10 LCM63 0.914 0.000 -0.002


3 LCM64 -0.914 0.000 -0.009 10 LCM64 -0.914 0.000 0.000


Joint Displacement (in)  (1st Floor)
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


35 LCM1 0.000 0.000 -0.002 54 LCM1 0.000 0.000 -0.001


35 LCM2 0.000 0.000 -0.001 54 LCM2 0.000 0.000 -0.001


35 LCM3 0.000 0.000 0.000 54 LCM3 0.000 0.000 0.000


35 LCM4 0.000 0.000 0.000 54 LCM4 0.000 0.000 0.000


35 LCM5 0.000 0.000 0.000 54 LCM5 0.000 0.000 0.000


35 LCM6 0.000 0.000 0.000 54 LCM6 0.000 0.000 0.000


35 LCM7 0.305 0.000 0.000 54 LCM7 0.305 0.000 -0.003


35 LCM8 0.029 0.000 -0.002 54 LCM8 0.029 0.000 -0.001


35 LCM9 0.029 0.000 -0.002 54 LCM9 0.029 0.000 -0.002


35 LCM10 0.029 0.000 -0.002 54 LCM10 0.029 0.000 -0.002


35 LCM11 0.029 0.000 -0.002 54 LCM11 0.029 0.000 -0.002


35 LCM12 0.029 0.000 -0.002 54 LCM12 0.029 0.000 -0.001


35 LCM13 0.029 0.000 -0.002 54 LCM13 0.029 0.000 -0.002


35 LCM14 0.029 0.000 -0.003 54 LCM14 0.029 0.000 -0.002


35 LCM15 0.029 0.000 -0.002 54 LCM15 0.029 0.000 -0.002


35 LCM16 0.000 0.000 -0.002 54 LCM16 0.000 0.000 -0.001


35 LCM17 0.000 0.000 -0.002 54 LCM17 0.000 0.000 -0.001


35 LCM18 0.213 0.000 -0.002 54 LCM18 0.213 0.000 -0.003


35 LCM19 -0.213 0.000 -0.002 54 LCM19 -0.213 0.000 0.001


35 LCM20 0.000 0.000 -0.003 54 LCM20 0.000 0.000 -0.002


35 LCM21 0.000 0.000 -0.003 54 LCM21 0.000 0.000 -0.002


35 LCM22 0.000 0.000 -0.003 54 LCM22 0.000 0.000 -0.002


35 LCM23 0.000 0.000 -0.003 54 LCM23 0.000 0.000 -0.002


35 LCM24 0.000 0.000 -0.002 54 LCM24 0.000 0.000 -0.002


35 LCM25 0.000 0.000 -0.002 54 LCM25 0.000 0.000 -0.002


35 LCM26 0.160 0.000 -0.003 54 LCM26 0.160 0.000 -0.003


35 LCM27 -0.160 0.000 -0.003 54 LCM27 -0.160 0.000 0.000


35 LCM28 0.160 0.000 -0.003 54 LCM28 0.160 0.000 -0.003


35 LCM29 -0.160 0.000 -0.003 54 LCM29 -0.160 0.000 0.000


35 LCM30 0.160 0.000 -0.002 54 LCM30 0.160 0.000 -0.003


35 LCM31 -0.160 0.000 -0.003 54 LCM31 -0.160 0.000 0.000


35 LCM32 0.000 0.000 -0.001 54 LCM32 0.000 0.000 -0.001


35 LCM33 0.000 0.000 -0.001 54 LCM33 0.000 0.000 -0.001


35 LCM34 0.213 0.000 -0.001 54 LCM34 0.213 0.000 -0.002


35 LCM35 -0.213 0.000 -0.001 54 LCM35 -0.213 0.000 0.001


35 LCM36 0.029 0.000 -0.002 54 LCM36 0.029 0.000 -0.002


35 LCM37 0.029 0.000 -0.003 54 LCM37 0.029 0.000 -0.003


35 LCM38 0.029 0.000 -0.003 54 LCM38 0.029 0.000 -0.003


35 LCM39 0.029 0.000 -0.003 54 LCM39 0.029 0.000 -0.002


35 LCM40 0.029 0.000 -0.003 54 LCM40 0.029 0.000 -0.002


35 LCM41 0.000 0.000 -0.002 54 LCM41 0.000 0.000 -0.002


35 LCM42 0.000 0.000 -0.002 54 LCM42 0.000 0.000 -0.002


35 LCM43 0.029 0.000 -0.003 54 LCM43 0.029 0.000 -0.002


35 LCM44 0.000 0.000 -0.003 54 LCM44 0.000 0.000 -0.002


35 LCM45 0.000 0.000 -0.003 54 LCM45 0.000 0.000 -0.002


35 LCM46 0.029 0.000 -0.002 54 LCM46 0.029 0.000 -0.002


35 LCM47 0.000 0.000 -0.002 54 LCM47 0.000 0.000 -0.001


35 LCM48 0.000 0.000 -0.002 54 LCM48 0.000 0.000 -0.001


35 LCM49 0.000 0.000 -0.003 54 LCM49 0.000 0.000 -0.002


35 LCM50 0.000 0.000 -0.003 54 LCM50 0.000 0.000 -0.002


35 LCM51 0.000 0.000 -0.003 54 LCM51 0.000 0.000 -0.002


35 LCM52 0.000 0.000 -0.003 54 LCM52 0.000 0.000 -0.002


35 LCM53 0.000 0.000 -0.002 54 LCM53 0.000 0.000 -0.002


35 LCM54 0.000 0.000 -0.002 54 LCM54 0.000 0.000 -0.002


35 LCM55 0.305 0.000 -0.002 54 LCM55 0.305 0.000 -0.005


35 LCM56 -0.305 0.000 -0.003 54 LCM56 -0.305 0.000 0.001


35 LCM57 0.000 0.000 -0.001 54 LCM57 0.000 0.000 -0.001


35 LCM58 0.000 0.000 -0.001 54 LCM58 0.000 0.000 -0.001


35 LCM59 0.305 0.000 -0.001 54 LCM59 0.305 0.000 -0.004


35 LCM60 -0.305 0.000 -0.001 54 LCM60 -0.305 0.000 0.002


35 LCM61 0.914 0.000 -0.002 54 LCM61 0.914 0.000 -0.010


35 LCM62 -0.914 0.000 -0.004 54 LCM62 -0.914 0.000 0.006


35 LCM63 0.914 0.000 0.000 54 LCM63 0.914 0.000 -0.009


35 LCM64 -0.914 0.000 -0.002 54 LCM64 -0.914 0.000 0.007


Joint Displacement (in)  (1st Floor)
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


Seismic


Horizontal


Wind


Horizontal


16 LCM1 0.000 0.000 -0.002 22 LCM1 0.000 0.000 -0.003


16 LCM2 0.000 0.000 -0.001 22 LCM2 0.000 0.000 -0.001


16 LCM3 0.000 0.000 0.000 22 LCM3 0.000 0.000 -0.001


16 LCM4 0.000 0.000 -0.001 22 LCM4 0.000 0.000 -0.001


16 LCM5 0.000 0.000 0.000 22 LCM5 0.000 0.000 0.000


16 LCM6 0.000 0.000 0.000 22 LCM6 0.000 0.000 0.000


16 LCM7 0.933 0.000 0.004 22 LCM7 0.933 0.000 0.000


16 LCM8 0.073 0.000 -0.002 22 LCM8 0.073 0.000 -0.003


16 LCM9 0.073 0.000 -0.002 22 LCM9 0.073 0.000 -0.003


16 LCM10 0.073 0.000 -0.002 22 LCM10 0.073 0.000 -0.003


16 LCM11 0.073 0.000 -0.002 22 LCM11 0.073 0.000 -0.004


16 LCM12 0.073 0.000 -0.002 22 LCM12 0.073 0.000 -0.003


16 LCM13 0.073 0.000 -0.002 22 LCM13 0.073 0.000 -0.004


16 LCM14 0.073 0.000 -0.002 22 LCM14 0.073 0.000 -0.004


16 LCM15 0.073 0.000 -0.002 22 LCM15 0.073 0.000 -0.003


16 LCM16 0.000 0.000 -0.002 22 LCM16 0.000 0.000 -0.003


16 LCM17 0.000 0.000 -0.002 22 LCM17 0.000 0.000 -0.003


16 LCM18 0.653 0.000 0.001 22 LCM18 0.653 0.000 -0.003


16 LCM19 -0.653 0.000 -0.005 22 LCM19 -0.653 0.000 -0.003


16 LCM20 0.000 0.000 -0.003 22 LCM20 0.000 0.000 -0.004 0.000


16 LCM21 0.000 0.000 -0.003 22 LCM21 0.000 0.000 -0.004 0.000


16 LCM22 0.000 0.000 -0.003 22 LCM22 0.000 0.000 -0.004 0.000


16 LCM23 0.000 0.000 -0.003 22 LCM23 0.000 0.000 -0.004 0.000


16 LCM24 0.000 0.000 -0.002 22 LCM24 0.000 0.000 -0.003 0.000


16 LCM25 0.000 0.000 -0.002 22 LCM25 0.000 0.000 -0.003 0.000


16 LCM26 0.490 0.000 -0.001 22 LCM26 0.490 0.000 -0.004


16 LCM27 -0.490 0.000 -0.005 22 LCM27 -0.490 0.000 -0.004


16 LCM28 0.490 0.000 -0.001 22 LCM28 0.490 0.000 -0.004


16 LCM29 -0.490 0.000 -0.005 22 LCM29 -0.490 0.000 -0.004


16 LCM30 0.490 0.000 0.000 22 LCM30 0.490 0.000 -0.004


16 LCM31 -0.490 0.000 -0.005 22 LCM31 -0.490 0.000 -0.003


16 LCM32 0.000 0.000 -0.001 22 LCM32 0.000 0.000 -0.002


16 LCM33 0.000 0.000 -0.001 22 LCM33 0.000 0.000 -0.002


16 LCM34 0.653 0.000 0.002 22 LCM34 0.653 0.000 -0.001


16 LCM35 -0.653 0.000 -0.004 22 LCM35 -0.653 0.000 -0.001


16 LCM36 0.073 0.000 -0.002 22 LCM36 0.073 0.000 -0.004


16 LCM37 0.073 0.000 -0.003 22 LCM37 0.073 0.000 -0.005


16 LCM38 0.073 0.000 -0.003 22 LCM38 0.073 0.000 -0.005


16 LCM39 0.073 0.000 -0.003 22 LCM39 0.073 0.000 -0.004


16 LCM40 0.073 0.000 -0.003 22 LCM40 0.073 0.000 -0.005


16 LCM41 0.000 0.000 -0.003 22 LCM41 0.000 0.000 -0.004


16 LCM42 0.000 0.000 -0.003 22 LCM42 0.000 0.000 -0.004


16 LCM43 0.073 0.000 -0.003 22 LCM43 0.073 0.000 -0.005


16 LCM44 0.000 0.000 -0.003 22 LCM44 0.000 0.000 -0.005


16 LCM45 0.000 0.000 -0.003 22 LCM45 0.000 0.000 -0.005


16 LCM46 0.073 0.000 -0.002 22 LCM46 0.073 0.000 -0.004


16 LCM47 0.000 0.000 -0.002 22 LCM47 0.000 0.000 -0.003


16 LCM48 0.000 0.000 -0.002 22 LCM48 0.000 0.000 -0.003


16 LCM49 0.000 0.000 -0.003 22 LCM49 0.000 0.000 -0.004


16 LCM50 0.000 0.000 -0.003 22 LCM50 0.000 0.000 -0.004


16 LCM51 0.000 0.000 -0.003 22 LCM51 0.000 0.000 -0.004


16 LCM52 0.000 0.000 -0.003 22 LCM52 0.000 0.000 -0.004


16 LCM53 0.000 0.000 -0.002 22 LCM53 0.000 0.000 -0.003


16 LCM54 0.000 0.000 -0.002 22 LCM54 0.000 0.000 -0.003


16 LCM55 0.933 0.000 0.001 22 LCM55 0.933 0.000 -0.005 0.933


16 LCM56 -0.933 0.000 -0.007 22 LCM56 -0.933 0.000 -0.004 -0.933


16 LCM57 0.000 0.000 -0.002 22 LCM57 0.000 0.000 -0.002


16 LCM58 0.000 0.000 -0.002 22 LCM58 0.000 0.000 -0.002


16 LCM59 0.933 0.000 0.003 22 LCM59 0.933 0.000 -0.002 0.933


16 LCM60 -0.933 0.000 -0.006 22 LCM60 -0.933 0.000 -0.001 -0.933


16 LCM61 2.798 0.000 0.010 22 LCM61 2.798 0.000 -0.006


16 LCM62 -2.798 0.000 -0.016 22 LCM62 -2.798 0.000 -0.003


16 LCM63 2.798 0.000 0.011 22 LCM63 2.798 0.000 -0.003


16 LCM64 -2.798 0.000 -0.014 22 LCM64 -2.798 0.000 0.000


Joint Displacement (in)  (2nd Floor)
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


41 LCM1 0.000 0.000 -0.003 60 LCM1 0.000 0.000 -0.002


41 LCM2 0.000 0.000 -0.001 60 LCM2 0.000 0.000 -0.001


41 LCM3 0.000 0.000 -0.001 60 LCM3 0.000 0.000 0.000


41 LCM4 0.000 0.000 -0.001 60 LCM4 0.000 0.000 -0.001


41 LCM5 0.000 0.000 0.000 60 LCM5 0.000 0.000 0.000


41 LCM6 0.000 0.000 0.000 60 LCM6 0.000 0.000 0.000


41 LCM7 0.933 0.000 0.000 60 LCM7 0.933 0.000 -0.004


41 LCM8 0.073 0.000 -0.003 60 LCM8 0.073 0.000 -0.002


41 LCM9 0.073 0.000 -0.003 60 LCM9 0.073 0.000 -0.003


41 LCM10 0.073 0.000 -0.003 60 LCM10 0.073 0.000 -0.003


41 LCM11 0.073 0.000 -0.004 60 LCM11 0.073 0.000 -0.003


41 LCM12 0.073 0.000 -0.003 60 LCM12 0.073 0.000 -0.002


41 LCM13 0.073 0.000 -0.004 60 LCM13 0.073 0.000 -0.003


41 LCM14 0.073 0.000 -0.004 60 LCM14 0.073 0.000 -0.003


41 LCM15 0.073 0.000 -0.003 60 LCM15 0.073 0.000 -0.003


41 LCM16 0.000 0.000 -0.003 60 LCM16 0.000 0.000 -0.002


41 LCM17 0.000 0.000 -0.003 60 LCM17 0.000 0.000 -0.002


41 LCM18 0.653 0.000 -0.003 60 LCM18 0.653 0.000 -0.005


41 LCM19 -0.653 0.000 -0.003 60 LCM19 -0.653 0.000 0.001


41 LCM20 0.000 0.000 -0.004 60 LCM20 0.000 0.000 -0.003


41 LCM21 0.000 0.000 -0.004 60 LCM21 0.000 0.000 -0.003


41 LCM22 0.000 0.000 -0.004 60 LCM22 0.000 0.000 -0.003


41 LCM23 0.000 0.000 -0.004 60 LCM23 0.000 0.000 -0.003


41 LCM24 0.000 0.000 -0.003 60 LCM24 0.000 0.000 -0.002


41 LCM25 0.000 0.000 -0.003 60 LCM25 0.000 0.000 -0.002


41 LCM26 0.490 0.000 -0.004 60 LCM26 0.490 0.000 -0.005


41 LCM27 -0.490 0.000 -0.004 60 LCM27 -0.490 0.000 -0.001


41 LCM28 0.490 0.000 -0.004 60 LCM28 0.490 0.000 -0.005


41 LCM29 -0.490 0.000 -0.004 60 LCM29 -0.490 0.000 -0.001


41 LCM30 0.490 0.000 -0.003 60 LCM30 0.490 0.000 -0.005


41 LCM31 -0.490 0.000 -0.004 60 LCM31 -0.490 0.000 0.000


41 LCM32 0.000 0.000 -0.002 60 LCM32 0.000 0.000 -0.001


41 LCM33 0.000 0.000 -0.002 60 LCM33 0.000 0.000 -0.001


41 LCM34 0.653 0.000 -0.001 60 LCM34 0.653 0.000 -0.004


41 LCM35 -0.653 0.000 -0.001 60 LCM35 -0.653 0.000 0.002


41 LCM36 0.073 0.000 -0.004 60 LCM36 0.073 0.000 -0.003


41 LCM37 0.073 0.000 -0.005 60 LCM37 0.073 0.000 -0.004


41 LCM38 0.073 0.000 -0.005 60 LCM38 0.073 0.000 -0.004


41 LCM39 0.073 0.000 -0.004 60 LCM39 0.073 0.000 -0.003


41 LCM40 0.073 0.000 -0.005 60 LCM40 0.073 0.000 -0.004


41 LCM41 0.000 0.000 -0.004 60 LCM41 0.000 0.000 -0.003


41 LCM42 0.000 0.000 -0.004 60 LCM42 0.000 0.000 -0.003


41 LCM43 0.073 0.000 -0.005 60 LCM43 0.073 0.000 -0.004


41 LCM44 0.000 0.000 -0.005 60 LCM44 0.000 0.000 -0.003


41 LCM45 0.000 0.000 -0.005 60 LCM45 0.000 0.000 -0.003


41 LCM46 0.073 0.000 -0.003 60 LCM46 0.073 0.000 -0.003


41 LCM47 0.000 0.000 -0.003 60 LCM47 0.000 0.000 -0.002


41 LCM48 0.000 0.000 -0.003 60 LCM48 0.000 0.000 -0.002


41 LCM49 0.000 0.000 -0.004 60 LCM49 0.000 0.000 -0.003


41 LCM50 0.000 0.000 -0.004 60 LCM50 0.000 0.000 -0.003


41 LCM51 0.000 0.000 -0.004 60 LCM51 0.000 0.000 -0.003


41 LCM52 0.000 0.000 -0.004 60 LCM52 0.000 0.000 -0.003


41 LCM53 0.000 0.000 -0.003 60 LCM53 0.000 0.000 -0.002


41 LCM54 0.000 0.000 -0.003 60 LCM54 0.000 0.000 -0.002


41 LCM55 0.933 0.000 -0.004 60 LCM55 0.933 0.000 -0.007


41 LCM56 -0.933 0.000 -0.005 60 LCM56 -0.933 0.000 0.001


41 LCM57 0.000 0.000 -0.002 60 LCM57 0.000 0.000 -0.002


41 LCM58 0.000 0.000 -0.002 60 LCM58 0.000 0.000 -0.002


41 LCM59 0.933 0.000 -0.001 60 LCM59 0.933 0.000 -0.006


41 LCM60 -0.933 0.000 -0.002 60 LCM60 -0.933 0.000 0.003


41 LCM61 2.798 0.000 -0.003 60 LCM61 2.798 0.000 -0.016


41 LCM62 -2.798 0.000 -0.006 60 LCM62 -2.798 0.000 0.010


41 LCM63 2.798 0.000 0.000 60 LCM63 2.798 0.000 -0.014


41 LCM64 -2.798 0.000 -0.003 60 LCM64 -2.798 0.000 0.011


Joint Displacement (in)  (2nd Floor)
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Simpson Strong-Tie Connection Design Step 1-2 by: bchi


Date:5/3/2019


STEP 1: Beam and Column Sizes 


Note: Slightly Modified from Design Procedure, uses PR connection  instead of FR connection


Beam1,2,3 Size: W12X45 Beam4,5,6 Size: W12X45


d= 12.1 in d= 12.1 in


bbf= 8.05 in bbf= 8.05 in


tbf= 0.575 in tbf= 0.575 in


tbw= 0.335 in tbw= 0.335 in


Fy_bm= 50 ksi Fy_bm= 50 ksi


Fu_bm= 65 ksi Fu_bm= 65 ksi


Column 1 Size: W10X68 Column 2 Size: W10X88


dc= 10.4 in dc= 10.8 in


bcf= 10.1 in bcf= 10.3 in


tcf= 0.77 in tcf= 0.99 in


tcw= 0.47 in tcw= 0.605 in


Agc= 19.9 in^2 Agc= 26 in^2


Fy_col= 50 ksi Fy_col= 50 ksi


Fu_col= 65 ksi Fu_col= 65 ksi


Column 3 Size: W10X88 Column 4 Size: W10X68


dc= 10.8 in dc= 10.4 in


bcf= 10.3 in bcf= 10.1 in


tcf= 0.99 in tcf= 0.77 in


tcw= 0.605 in tcw= 0.47 in


Agc= 26 in^2 Agc= 19.9 in^2


Fy_col= 50 ksi Fy_col= 50 ksi


Fu_col= 65 ksi Fu_col= 65 ksi


Link1 Size: MF4-2.25


Link2 Size: MF4-2.25


Link3 Size: MF4-2.25


Link4 Size: MF4-2.25


Link5 Size: MF4-2.25


Link6 Size: MF4-2.25


Seismic Drift Check:


Hcc1_aver.= 178.75 in Hcc2= 228.75 in


R_frame= 6.5 R_frame= 6.5


Cd= 4 Cd= 4


Allowable Drift= 0.02 Hx Allowable Drift= 0.02 Hx


I= 1 I= 1


Dallow= 0.894 in Dallow= 1.144 in


Ds_PR= 0.305 in Ds_PR= 0.628 in


DCR_SeismicDrift= 0.341 OK DCR_SeismicDrift= 0.549 OK


Wind Drift Check:


Allowable Drift= Hx/ 50 Allowable Drift= Hx/ 50


Allowable Drift= 3.575 in Allowable Drift= 4.575 in


D_PR1= 0.000 in D_PR2= 0.000 in


DCR_WindDrift= 0.000 OK DCR_WindDrift= 0.000 OK
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Simpson Strong-Tie Connection Design Step 1-2 by: bchi


Date:5/3/2019


SAP2000 Axial Spring Parameters:


Axial Force vs. link displacement relationship


Link 1 Force Displ. Link 2 Force Displ.


Points kips in Points kips in


1 -87.750 -0.441 1 -87.750 -0.441


2 -87.750 -0.252 2 -87.750 -0.252


3 -61.875 -0.019 3 -61.875 -0.019


4 0.000 0.000 4 0.000 0.000


5 61.875 0.019 5 61.875 0.019


6 87.750 0.252 6 87.750 0.252


7 87.750 0.441 7 87.750 0.441


Link 3 Force Displ. Link4 Force Displ.


Points kips in Points kips in


1 -87.750 -0.441 1 -87.750 -0.441


2 -87.750 -0.252 2 -87.750 -0.252


3 -61.875 -0.019 3 -61.875 -0.019


4 0.000 0.000 4 0.000 0.000


5 61.875 0.019 5 61.875 0.019


6 87.750 0.252 6 87.750 0.252


7 87.750 0.441 7 87.750 0.441


Link5 Force Displ. Link6 Force Displ.


Points kips in Points kips in


1 -87.750 -0.441 1 -87.750 -0.441


2 -87.750 -0.252 2 -87.750 -0.252


3 -61.875 -0.019 3 -61.875 -0.019


4 0.000 0.000 4 0.000 0.000


5 61.875 0.019 5 61.875 0.019


6 87.750 0.252 6 87.750 0.252


7 87.750 0.441 7 87.750 0.441


STEP 2: Check Beam with Simply Supported Connections in SAP2000


Lcc1= 116.975 in Column center line to center line


a= 2.75 in Distance from column face to center hole of beam


Lh1= 100.875 in =Lcc1 - dc1/2 - dc2/2 - 2*a


Lcc2= 122.925 in Column center line to center line


a= 2.75 in Distance from column face to center hole of beam


Lh2= 106.625 in =Lcc2 - dc2/2 - dc3/2 - 2*a


Lcc3= 116.975 in Column center line to center line


a= 2.75 in Distance from column face to center hole of beam


Lh3= 100.875 in =Lcc2 - dc2/2 - dc3/2 - 2*a


Beam 1 (1st bay)


Delta_ss1= 0.008 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.280 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.029 OK =Delta_ss/ Delta_allow


Beam 1 (2nd bay)


Delta_ss1= 0.010 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.296 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.034 OK =Delta_ss/ Delta_allow
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Simpson Strong-Tie Connection Design Step 1-2 by: bchi


Date:5/3/2019


Beam 1 (3rd bay)


Delta_ss1= 0.008 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.280 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.029 OK =Delta_ss/ Delta_allow


Beam 2 (1st bay)


Delta_ss2= 0.005 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.280 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.019 OK =Delta_ss/ Delta_allow


Beam 2 (2nd bay)


Delta_ss2= 0.000 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.296 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.000 OK =Delta_ss/ Delta_allow


Beam 3 (3rd bay)


Delta_ss2= 0.005 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.280 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.019 OK =Delta_ss/ Delta_allow
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 1) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK1 ID: MF4-2.25


Beam1= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.313 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 1)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 2) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK2 ID: MF4-2.25


Beam2= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.313 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 2)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 2) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK3 ID: MF4-2.25


Beam3= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along WIdth (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.313 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 3)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 3) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK4 ID: MF4-2.25


Beam4= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.3125 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 4)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 4) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK5 ID: MF4-2.25


Beam5= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.3125 in


LINK MATERIAL:


Fy_link = 50 ksi Fillet Weld Size, (t_weld_stemFlange) = 0.750 in


Fu_link = 65 ksi FEXX = 70 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 5)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 4) by: bchi


Date:5/3/2019


5.00 in 7.00 in 5.75 in


7.00 in


3.50 in


5.75 in 0.500 in


0.875 in


LINK6 ID: MF4-2.25


Beam6= W12X45 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 7.00 in


NY Length BeamSide (Lbm_side)= 5.75 in Central Neck Yield Width (w_stemYield)= 2.250 in


L_stem= 17.75 in NY Width BeamSide (Wbm_side)= 7.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 1.125 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 4.00 Gauge Along Width (bolt_g_stem)= 3.50 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.625 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 7.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 4.50 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.3125 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 1.125 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 61.875 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 1.238 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 0.866 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 6)


26/56


A26







Simpson Strong-Tie by: bchi


Date:5/3/2019


STEP 15: DESIGN BEAM WEB TO COLUMN FLANGE CONNECTION (BEAM 1, 2, 3)


15.1a:  SHEAR PLATE BOLT SIZE


Beam Section (bmSize) = W12X45 Value previously defined


Beam Depth (db)= 12.10 in Value previously defined


Fy_sp= 50 ksi


Fu_sp = 65 ksi


Fy_bm= 50 ksi


Fu_bm = 65 ksi


Axial Load (Pu_SST)= 3.21 kips Max axial force per LCM61-64 from SAP_BeamReactions, SAP output


Vertical Load (Vu_bm)= 23.95 kips Value previously defined from Step 12


Vu_bolt= 8.1 kips = Sqrt ( (Pu_SST/ n_Hbolt_SST)^2 + (Vu_bm/ n_Vbolt_SST)^2 )


fbolt= 0.75


Bolt Type (Bolt_Gr_shearTab) = A325-X [A325-X default]


Bolt Dia (db_sp)= 7/8 in


No of vertical Bolts (n_Vbolts_SST)= 3


No of horizontal Bolts (n_Hbolts_SST)= 2


Fnv_A325N= 68 ksi = if (Bolt Type = "A490-X", 84, 68)


Anb_sp= 0.60 in^2 = Pi* (db_sp/2)^2


Rn_stBolt_shear= 40.89 kips = Fnv_A325N* Anb_sb


fRn_stBolt_Shear= 30.7 kips = Rn_stBolt_shear* f bolt


DCR_shearTabl_Cbolt= 0.266 OK = Vu_bolt/ f Rn_stBolt_shear


OK if DCR_shearTabl_Cbolt <= 1.05


15.2:  SHEAR PLATE GEOMETRY


a= 2.75 in Value previously defined


tsp= 0.375 in [0.375 default]


db = 12.1 in Value previously defined


h_flange = 5.75 in Value previously defined


t_stem = 0.5 in Value previously defined


h_clear = 0.25 in minimum clearance between link flange and shear tab


Bolt Spacing (S_min)= 2.33 in = 2.6667* max (db_sp)


Bolt Spacing (Svert)= 2.19 in OK  looked up value


Bolt Spacing (Shorz)= 2.19 in OK  looked up value


Bolt Vert. Edge dist (Lv_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lv_sp= 1 in Need to Check J3.10 and J4, see Section 15.5 below


h_sp max = 6.35 in


Plate Depth (h_sp)= 6.375 in OK = Lv_sp* 2 + Svert* 2


Bolt Horz. Edge dist (Lh_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lh_sp= 1.75 in OK


Plate Width (W_shearTab) = 6.69 in = Lh_sp + a + Shorz


Lslot_min= 1.30625 in = db_sp + 1/8 + 0.14* Svert


LslotH = LslotV = 1.50 in OK OK if Lslot_min/ Lslot <= 1.03


 Shear Plate Geometry Check= OK OK if And (Svert = OK, Lv_sp = OK, Lh_sp = OK, Lslot = OK)


15.3a:  SHEAR PLATE YIELDING (VERTICAL)


fyield= 0.9


dHole_sp= 1.00 in = db_sp + 1/8


Asp_Agv= 2.391 in^2 = tsp* h_sp


fVy_sp= 64.55 kips = f yield* 0.6* Asp_Agv* Fy_sp


DCR_spYield= 0.371 OK = Vu_bm/ f Vy_sp


OK if DCR_spYield <= DCR_allowed


15.3b:  SHEAR PLATE RUPTURE (VERTICAL)


frupture= 0.75


Asp_nv= 1.27 in^2 = hsp* tsp - dHole_sp* n_Vbolts_SST* tsp


fVrupture_sp= 37.02 kips = f rupture* 0.6* Fu_shearTab* Asp_nv


DCR_spRupture= 0.647 OK = Vu_bm/ f Vrupture_sp
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Simpson Strong-Tie by: bchi


Date:5/3/2019


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT


fb= 0.90


a= 2.75 in Value previously defined


Vuy= 23.95 kips = Vu_bm


Mecc= 65.86 kips*in = Vuy* a


x1 = 0.50  assume 1/2 of axial is resisted by each bolt


x2 = 0.50 =1-x1


qWhitmore= 30 deg


Lwhitmore1 = 4.05 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore1 = 1.52 in^2 = Lwhitmore1* tsp


Lwhitmore2 = 6.38 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore2 = 2.39 in^2 = Lwhitmore2* tsp


Ssp= 2.54 in^3 = tsp* hsp^2/ 6


Isp= 8.10 in^4 = tsp* hsp^3/ 12


fb1= 25.93 ksi = Mecc/ Ssp


yb= 2.03 in = Lwhitmore1/ 2


fb2= 16.47 ksi = Mecc* yb/ Isp


fa2= 1.73 ksi = x1*Pu_SST/ Awhitmore1 + x2*Pu_SST/ Awhitmore2


ftot2= 18.20 ksi = fa2 + fb2


fmax_sp= 25.93 ksi = max (fb1, ftot2)


fb*Fy_sp= 45.00 ksi = f b* Fy_shearTab


DCR_sp= 0.576 OK = fmax_sp/ ( f b* Fy_shearTab), OK if DCR_sp <= DCR_Allowed


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD


tsp= 0.375 in value previously defined


tw_sp_min= 0.2344 in  = 5/8*tsp Fillet size to develop plate, Per AISC Steel Manual 14th edition


tw_sp= 0.2500 in Each Side [0.25 default] , page 10-102


DCR_spWeld= 0.938 OK = tw_sp_min/ tw_sp, OK if DCR_spWeld <= DCR_Allowed


15.5:  BEAM WEB AND SHEAR TAB BEARING


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fbolt= 0.75


tbw= 0.335 in value previously defined


Lb_edge= 1.75 in Edge distance for beam web bolt hole


Lc_bmWeb1 = 1.281 in = Lb_edge - (db_sp + 1/16)* 0.5


Lc_bmWeb2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_bmWeb= 2.531 in = Lb_edge - (db_sp + 1/16)* 0.5


fRn_beamWeb1= 49.61 kips = f bolt* 1.2* Lc_bmWeb* tbw* Fu_bmWeb


fRn_beamWeb2= 68.59 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb *n_Hbolt


fRn_beamWeb= 49.61 kips = min ( f Rn_beamWeb1, f Rn_beamWeb2)


DCR_bmWebX= 0.065 OK = Pu_SST/ f Rn_beamWeb, OK if DCR_bmWebX <= DCR_Allowed
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Simpson Strong-Tie by: bchi
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SHEAR PLATE:


tsp= 0.375 in value previously defined


Sp_edgeR = 1.75 in Edge distance for shear tab bolt hole


Lc_sp1 = 1.281 in = Sp_edgeR - (db_sp + 1/16)* 0.5


Lc_sp2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_sp= 2.531 in = Lc_sp1 + Lc_sp2


fRn_sp1= 55.53 kips = f bolt* 1.2* Lc_sp* tbw* Fu_bmWeb


fRn_sp2= 76.78 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb* n_Hbolt


fRn_sp= 55.53 kips = min ( f Rn_sp1, f Rn_sp2)


DCR_spX= 0.058 OK = Pu_SST/ f Rn_sp, OK if DCR_spX <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Lc1= 1.250 in = Svert - (db_sp + 1/16)


Lc2= 1.250 in = Lc1


Lc3= 3.288 in = (db - 2Svert - 2tbf)*0.5


 f*Rn_bmWebY1= 113.42 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc3)* tbw* Fu_bmWeb


 f*Rn_bmWebY2= 102.89 kips = f bolt* 2.4* (db_sp* n_bolts_SST)* tbw* Fu_bmWeb


 f*Rn_bmWebY= 102.89 kips = min ( f *Rn_bmWebY1, f *Rn_bmWebY2)


DCR_bmWebY= 0.233 OK = Vu_bm/ ( f * Rn_bmWebY), OK if DCR_bmWebY <= DCR_Allowed


SHEAR PLATE:


Lc4= 0.531 in = Lv_sp - (db_sp + 1/16)* 0.5


 f*Rn_spY1= 66.50 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc4)* tsp* Fu_shearTab


 f*Rn_spY2= 115.17 kips = f bolt* 2.4* db_sp* n_bolts_SST* tsp* Fu_shearTab


 f*Rn_spY= 66.50 kips = min ( f *Rn_spY1, f *Rn_spY2)


DCR_spY= 0.360 OK = Vu_bm/ ( f * Rn_spY), OK if DCR_spY <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


Px= 1.61 kips = Pu_SST/ n_Hbolts_SST


Py= 7.98 kips = Vu_bm/ n_Vbolts_SST


Pr= 8.14 kips = Sqrt (Px^2 + Py^2)


q= 1.372 radians = min(Atan (Py/ Px),1.571))


BEAM WEB:


Method 1: T and V circular interaction


DCR_bmWebqBearing1 = 0.058 = DCR_bmWebX
2
 + DCR_bmWebY


2


Method 2: Bearing in a diagonal line


Lvg_web1 = 8.879 in = Lb_edge/ (cos q )


Lvg_web2 = 19.977 in = (Lb_edge + Shorz)/ (cos q )


Lc_web1 = 8.379 in = Lvg_web1 - dHole_sp/2


Lc_web2 = 19.477 in = Lvg_web2 - dHole_sp/2


La_web= 12.100 in = min(d, Lc_web1, Lc_web2)


 f*Rn_bmWebq1= 237.130 kips = f bolt* 1.2* La_web* tbw* Fu_bmWeb


 f*Rn_bmWebq2= 68.591 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb*n_Hbolt


 f*Rn_bmWebq= 68.59 kips = min ( f * Rn_bmWeb q 1, f * Rn_bmWeb q 2)


DCR_bmWebqBearing2 = 0.119 = Pr/ f *Rn_bmWeb q


Ok if DCR_bmWebq <= DCR_Allowed


DCR_bmWebqBearing = 0.119 OK
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SHEAR PLATE:


Method 1: T and V circular interaction


DCR_spqBearing1 = 0.133 = DCR_spX
2
 + DCR_spY


2


Method 2: Bearing in a diagonal line


Lvg_sp= 8.879 in = Sp_edgeR/ cos( q)


La_sp= 3.188 in = min( h_sp/2, Lvg_sp - dHole_sp/2)


 f*Rn_spq1= 69.926 kips = f bolt* 1.2* La_sp* tsp* Fu_shearTab


 f*Rn_spq2= 76.781 kips = f bolt* 2.4* db_sp* tsp* Fu_shearTab*n_boltH


 f*Rn_spq= 69.93 kips = min ( f * Rn_sp q 1, f * Rn_sp q 2)


DCR_spqbearing2= 0.116 = Pr/ ( f * Rn_sp q )


DCR_spqbearing= 0.133 OK = max(DCR_bmWeb q , DCR_sp q bearing)


OK if DCR_sp q bearing <= DCR_Allowed


15.5b:  BEAM WEB AND SHEAR TAB BLOCKSHEAR CHECK


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fblockshear= 0.75


Ubs= 1


Lb_edge= 1.750 in value previously defined


Lc_bmWeb = 2.531 in value previously defined


Lh_bmWeb= 7.875 in = 2* (Lb_edge+Shorz)


Agv_bmWebHorz= 2.973 in^2 = Lh_bmWeb*tbw + Lb_edge* tbw


Ant_bmWebHorz= 0.000 in^2 = 0


Anv_bmWebHorz= 2.973 in^2 = Agv_bmWebHorz


Rn_bmWebHorz1= 115.95 kips = 0.6* Fu_bmWeb* Anv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz2= 89.19 kips = 0.6* Fy_bmWeb* Agv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz= 66.90 kips =  f blocksher*min (Rn_bmWebHorz1, Rn_bmWebHorz2)


DCR_bmWebHorz_BS= 0.048 OK = Pu_SST / Rn_bmWebHorz, OK if DCR_bmWebHorz <= DCR_Allowed


SHEAR PLATE:


Lsp_edge= 1.750 in value previously defined


Lc_sp = 2.531 in value previously defined


Lh_sp= 7.875 in = 2* (Lsp_edge + Shorz)


Agv_spHorz= 3.328 in^2 = Lh_sp* tsp + dHole_sp*tsp


Ant_spHorz= 0.000 in^2 = 0


Anv_spHorz= 3.328 in^2 = Agv_bmWebHorz


Rn_spHorz1= 129.80 kips = 0.6* Fu_sp* Anv_spHorz + Ubs* Fu_sp* Ant_spHorz


Rn_spbHorz2= 99.84 kips = 0.6* Fy_sp* Agv_spHorz + Ubs* Fu_sp* Ant_spHorz


fRn_spHorz= 74.88 kips = f blocksher* min (Rn_spHorz1, Rn_spbHorz2)


DCR_spHorz_BS= 0.043 OK = Pu_SST/ Rn_spHorz, OK if DCR_spHorz <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Sbm_web= 2.19 in = Svert


Lb_edge= 1.75 in value previously defined


h_bmWeb= 7.663 in = (d- 2Svert - 2tbf)*0.5 + 2Svert


Agv_bmWeb1= 2.567 in^2 = tbw* h_bmWeb


Anv_bmWeb1= 1.729 in^2 = tbw* (h_bmWeb - 2.5* dHole_sp)


Ant_bmWeb1= 0.419 in^2 = (Lb_edge -  dHole_sp/2)* tbw


Rn_bmWebVert1= 94.667 kips = 0.6* Fu_bmWeb* Anv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


Rn_bmWebVert2= 104.227 kips = 0.6* Fy_bmWeb* Agv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


fRn_bmWebVert= 71.00 kips = f blockshear* min (Rn_bmWebVert1, Rn_bmWebVert2)


DCR_bmWebVert_BS= 0.337 OK = Vu_bm/ f Rn_bmWebVert, OK if DCR_bmWebVert_BS <= DCR_Allowed


30/56


A30







Simpson Strong-Tie by: bchi


Date:5/3/2019


SHEAR PLATE:


Ssp= 2.19 in = sbm_web


Lv_sp= 1.000 in value previously defined


hsp= 6.375 in value previously defined


Lslot= 1.500 in value previously defined


Agv_sp1= 2.391 in^2 = hsp* tsp


Anv_sp1= 1.453 in^2 = tsp* (hsp - 2.5* dHole_sp)


Ant_sp1= 1.195 in^2 = (Lsp_edge - LslotH/2+Shorz)* tsp


Rn_spVert1= 134.367 kips = 0.6* Fu_shearTab* Anv_sp1 + Ubs* Fu_shearTab* Ant_sp1


Rn_spVert2= 149.414 kips = 0.6* Fy_shearTab* Agv_sp1 + Ubs* Fu_shearTab* Ant_sp1


fRn_spVert= 100.78 kips = f blocksher* min (Rn_spVert1, Rn_spVert2)


DCR_spVert_BS= 0.238 OK = Vu_bm/ f Rn_spVert, OK if DCR_spVert_BS <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


BEAM WEB:


Method 1: N and V circular interaction


DCR_bmWebq_BS1 = 0.116 = DCR_bmWebHorz_BS
2
 + DCR_bmWebVert_BS


2


Method 2: Failure along hole edges


q= 1.372 radians value previously defined


Lb_edge= 1.750 in value previously defined


Lbw_diag= 4.84 in min( sqrt(Svert
2
+Shorz


2
) + Lb_edge, (Lb_edge + Shorz)/cos q )


Lvg_web= 8.78 in = Lbw_diag + Lb_edge + Shorz


Lvn_web= 5.78 in = IF(Lbw_diag = (Lb_edge + Shorz)/cosq, Lvg_web - 2dHole_sp,


 Lvg_web - 3*dHole_sp)


Ltg_web= 0.00 in


Ltn_web= 0.00 in


Agv_web= 2.94 in^2 = Lvg_web* tbw


Anv_web= 1.94 in^2 = Lvn_web* tbw


Agt_web= 0.00 in^2 = Ltg_web* tbw


Ant_web= 0.00 in^2 = Ltn_web* tbw


Rn_bmWeb_BS1= 75.53 kips = 0.6* Fu_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


Rn_bmWeb_BS2= 88.25 kips = 0.6* Fy_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


fRn_bmWeb_BS= 56.65 kips = f blockshear* min (Rn_bmWeb_BS1, Rn_bmWeb_BS2)


DCR_bmWebq_BS2= 0.287 = 2*Pr/ fRn_bmWeb_BS


DCR_bmWebq_BS= 0.287 OK = max(DCR_bmWeb q _BS1, DCR_bmWeb q _BS2) <= DCR_Allowed


SHEAR PLATE:


Method 1: N and V circular interaction


DCR_spq_BS1 = 0.058 = DCR_spVert_BS
2
 + DCR_spHorz_BS


2


Method 2: Failure along hole edges


Lsp_diag = 3.94 in = min (Shorz + Sp_edgeR, (Shorz + Sp_edgeR)/cos q )


Lsp_edge= 1.750 in value previously defined


Lvg_sp= 7.13 in = Lsp_diag + Svert + Lv_sp


Lvn_sp= 4.13 in = IF( Lsp_diag = Shorz + Sp_edgeR, Lvg_sp - 3dHole_sp, 


Lvg_sp - 1.5dHole_sp)


Ltg_sp= 0.00 in


Ltn_sp= 0.00 in


Agv_sp= 2.672 in = Lvg_sp* tsp


Anv_sp= 1.547 in = Lvn_sp* tsp


Agt_sp= 0.000 in = Ltg_sp* tsp


Ant_sp= 0.000 in = Ltn_sp* tsp


Rn_sp_BS1= 60.33 kips = 0.6* Fu_shearTab* Anv_sp + Ubs* Fu_shearTab* Ant_sp


Rn_sp_BS2= 80.16 kips = 0.6* Fy_shearTab* Agv_sp + Ubs* Fu_shearTab* Ant_sp


fRn_sp_BS= 45.25 kips = f shearblock* min (Rn_sp_BS1, Rn_sp_BS2)


DCR_spq_BS2= 0.180 = Pr/ f Rn_sp_BS


DCR_spq_BS= 0.180 OK = max( DCR_sp q _BS1, DCR_sp q _BS2)<= DCR_Allowed
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15.6:  DETAIL BEAM FLANGE AND WEB COPE DISTANCE


qrotation= 0.070 radians


qrotation= 4.011 degrees


Ly_gap_min = 3/16 in


Lx_gap_min = 1/8 in


Lb_edge= 1.75 in value previously defined


t_flange= 0.875 in Link flange thickness


h_flange= 5.750 in value previously defined


d= 12.10 in value previously defined


t_stem= 0.50 value previously defined


a= 2.75 in value previously defined


hsp= 6.38 in value previously defined


Ly_gap0 = 0.24 in OK = (d + t_steam - h_flange - hsp)/2


OK if Ly_gap0 => Ly_gap_min


Lx_gap0 = 0.125 in OK = (a + Lb_edge - t_flange)/2


OK if Lx_gap0 => Lx_gap_min


LcopeX= 1.75 in = Lb_edge


Align end of beam flange cut with beam web bolt centerline


LcopeY= 2.8750 in = (d - hsp)/2


Try to  align vertical web cope with top of Shear Plate


LslotV_ck = 1.31 in OK = Shorz* q rotation*2 + dHole_sp


OK if LslotV => LslotV_ck


Xgap between Beam web (diag cut) and edge of end plate


b = 58.67 degrees = atan(LcopeY/ LcopeX)


Ly_gap0 = 0.24 in value previously defined


Lx_gapb = 0.27 in


Check if Lx gap clear >= 0 after 4 degrees of roation


RM =


RM =  Rotational matrix


SM =  Stretch matrix


X = = RM.SM Deformation Gradiant


X0 = -1.480 in = a - Lx_gap b  - 1 with respect to center bolt


Y0 = 3.425 in = hsp/2 + Ly_gap0 with respect to center bolt


X1 = -1.717 in with respect to center bolt


Y1 = 3.315 in with respect to center bolt


Lx_gap1 = -0.237 in =X 1 -X 0


Ly_gap1 = -0.110 in =Y 1 -Y 0


Lx_gap_clear = 0.086 in OK OK if Lx_gap_clear > 0


= Lx_gap b  - abs(Lx_gap1) + tan(90
o
 - b  - q )*abs(Ly_gap1)


cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) −sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)
sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998


32/56


A32







Simpson Strong-Tie by: bchi


Date:5/3/2019


STEP 15: DESIGN BEAM WEB TO COLUMN FLANGE CONNECTION (BEAM 4, 5, 6)


15.1a:  SHEAR PLATE BOLT SIZE


Beam Section (bmSize) = W12X45 Value previously defined


Beam Depth (db)= 12.10 in Value previously defined


Fy_sp= 50 ksi


Fu_sp = 65 ksi


Fy_bm= 50 ksi


Fu_bm = 65 ksi


Axial Load (Pu_SST)= 5.30 kips Max axial force per LCM61-64 from SAP_BeamReactions, SAP output


Vertical Load (Vu_bm)= 23.18 kips Value previously defined from Step 12


Vu_bolt= 8.2 kips = Sqrt ( (Pu_SST/ n_Hbolt_SST)^2 + (Vu_bm/ n_Vbolt_SST)^2 )


fbolt= 0.75


Bolt Type (Bolt_Gr_shearTab) = A325-X [A325-X default]


Bolt Dia (db_sp)= 7/8 in


No of vertical Bolts (n_Vbolts_SST)= 3


No of horizontal Bolts (n_Hbolts_SST)= 2


Fnv_A325N= 68 ksi = if (Bolt Type = "A490-X", 84, 68)


Anb_sp= 0.60 in^2 = Pi* (db_sp/2)^2


Rn_stBolt_shear= 40.89 kips = Fnv_A325N* Anb_sb


fRn_stBolt_Shear= 30.7 kips = Rn_stBolt_shear* f bolt


DCR_shearTabl_Cbolt= 0.266 OK = Vu_bolt/ f Rn_stBolt_shear


OK if DCR_shearTabl_Cbolt <= 1.05


15.2:  SHEAR PLATE GEOMETRY


a= 2.75 in Value previously defined


tsp= 0.375 in [0.375 default]


db = 12.1 in Value previously defined


h_flange = 5.75 in Value previously defined


t_stem = 0.50 in Value previously defined


h_clear = 0.25 in minimum clearance between link flange and shear tab


Bolt Spacing (S_min)= 2.33 in = 2.6667* max (db_sp)


Bolt Spacing (Svert)= 2.19 in OK  looked up value


Bolt Spacing (Shorz)= 2.19 in OK  looked up value


Bolt Vert. Edge dist (Lv_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lv_sp= 1 in Need to Check J3.10 and J4, see Section 15.5 below


h_sp max = 6.35 in


Plate Depth (h_sp)= 6.375 in OK = Lv_sp* 2 + Svert* 2


Bolt Horz. Edge dist (Lh_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lh_sp= 1.75 in OK


Plate Width (W_shearTab) = 6.69 in = Lh_sp + a + Shorz


Lslot_min= 1.30625 in = db_sp + 1/8 + 0.14* Svert


LslotH = LslotV = 1.50 in OK OK if Lslot_min/ Lslot <= 1.03


 Shear Plate Geometry Check= OK OK if And (Svert = OK, Lv_sp = OK, Lh_sp = OK, Lslot = OK)


15.3a:  SHEAR PLATE YIELDING (VERTICAL)


fyield= 0.9


dHole_sp= 1.00 in = db_sp + 1/8


Asp_Agv= 2.391 in^2 = tsp* h_sp


fVy_sp= 64.55 kips = f yield* 0.6* Asp_Agv* Fy_sp


DCR_spYield= 0.359 OK = Vu_bm/ f Vy_sp


OK if DCR_spYield <= DCR_allowed


15.3b:  SHEAR PLATE RUPTURE (VERTICAL)


frupture= 0.75


Asp_nv= 1.27 in^2 = hsp* tsp - dHole_sp* n_Vbolts_SST* tsp


fVrupture_sp= 37.02 kips = f rupture* 0.6* Fu_shearTab* Asp_nv


DCR_spRupture= 0.626 OK = Vu_bm/ f Vrupture_sp
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15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT


fb= 0.90


a= 2.75 in Value previously defined


Vuy= 23.18 kips = Vu_bm


Mecc= 63.73 kips*in = Vuy* a


x1 = 0.50  assume 1/2 of axial is resisted by each bolt


x2 = 0.50 =1-x1


qWhitmore= 30 deg


Lwhitmore1 = 4.05 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore1 = 1.52 in^2 = Lwhitmore1* tsp


Lwhitmore2 = 6.38 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore2 = 2.39 in^2 = Lwhitmore2* tsp


Ssp= 2.54 in^3 = tsp* hsp^2/ 6


Isp= 8.10 in^4 = tsp* hsp^3/ 12


fb1= 25.09 ksi = Mecc/ Ssp


yb= 2.03 in = Lwhitmore1/ 2


fb2= 15.94 ksi = Mecc* yb/ Isp


fa2= 2.85 ksi = x1*Pu_SST/ Awhitmore1 + x2*Pu_SST/ Awhitmore2


ftot2= 18.79 ksi = fa2 + fb2


fmax_sp= 25.09 ksi = max (fb1, ftot2)


fb*Fy_sp= 45.00 ksi = f b* Fy_shearTab


DCR_sp= 0.558 OK = fmax_sp/ ( f b* Fy_shearTab), OK if DCR_sp <= DCR_Allowed


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD


tsp= 0.375 in value previously defined


tw_sp_min= 0.2344 in  = 5/8*tsp Fillet size to develop plate, Per AISC Steel Manual 14th edition


tw_sp= 0.2500 in Each Side [0.25 default] , page 10-102


DCR_spWeld= 0.938 OK = tw_sp_min/ tw_sp, OK if DCR_spWeld <= DCR_Allowed


15.5:  BEAM WEB AND SHEAR TAB BEARING


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fbolt= 0.75


tbw= 0.335 in value previously defined


Lb_edge= 1.75 in Edge distance for beam web bolt hole


Lc_bmWeb1 = 1.281 in = Lb_edge - (db_sp + 1/16)* 0.5


Lc_bmWeb2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_bmWeb= 2.531 in = Lb_edge - (db_sp + 1/16)* 0.5


fRn_beamWeb1= 49.61 kips = f bolt* 1.2* Lc_bmWeb* tbw* Fu_bmWeb


fRn_beamWeb2= 68.59 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb *n_Hbolt


fRn_beamWeb= 49.61 kips = min ( f Rn_beamWeb1, f Rn_beamWeb2)


DCR_bmWebX= 0.107 OK = Pu_SST/ f Rn_beamWeb, OK if DCR_bmWebX <= DCR_Allowed
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SHEAR PLATE:


tsp= 0.375 in value previously defined


Sp_edgeR = 1.75 in Edge distance for shear tab bolt hole


Lc_sp1 = 1.281 in = Sp_edgeR - (db_sp + 1/16)* 0.5


Lc_sp2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_sp= 2.531 in = Lc_sp1 + Lc_sp2


fRn_sp1= 55.53 kips = f bolt* 1.2* Lc_sp* tbw* Fu_bmWeb


fRn_sp2= 76.78 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb* n_Hbolt


fRn_sp= 55.53 kips = min ( f Rn_sp1, f Rn_sp2)


DCR_spX= 0.095 OK = Pu_SST/ f Rn_sp, OK if DCR_spX <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Lc1= 1.250 in = Svert - (db_sp + 1/16)


Lc2= 1.250 in = Lc1


Lc3= 3.288 in = (db - 2Svert - 2tbf)*0.5


 f*Rn_bmWebY1= 113.42 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc3)* tbw* Fu_bmWeb


 f*Rn_bmWebY2= 102.89 kips = f bolt* 2.4* (db_sp* n_bolts_SST)* tbw* Fu_bmWeb


 f*Rn_bmWebY= 102.89 kips = min ( f *Rn_bmWebY1, f *Rn_bmWebY2)


DCR_bmWebY= 0.225 OK = Vu_bm/ ( f * Rn_bmWebY), OK if DCR_bmWebY <= DCR_Allowed


SHEAR PLATE:


Lc4= 0.531 in = Lv_sp - (db_sp + 1/16)* 0.5


 f*Rn_spY1= 66.50 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc4)* tsp* Fu_shearTab


 f*Rn_spY2= 115.17 kips = f bolt* 2.4* db_sp* n_bolts_SST* tsp* Fu_shearTab


 f*Rn_spY= 66.50 kips = min ( f *Rn_spY1, f *Rn_spY2)


DCR_spY= 0.349 OK = Vu_bm/ ( f * Rn_spY), OK if DCR_spY <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


Px= 2.65 kips = Pu_SST/ n_Hbolts_SST


Py= 7.73 kips = Vu_bm/ n_Vbolts_SST


Pr= 8.17 kips = Sqrt (Px^2 + Py^2)


q= 1.241 radians = min(Atan (Py/ Px),1.571))


BEAM WEB:


Method 1: T and V circular interaction


DCR_bmWebqBearing1 = 0.062 = DCR_bmWebX
2
 + DCR_bmWebY


2


Method 2: Bearing in a diagonal line


Lvg_web1 = 5.397 in = Lb_edge/ (cos q )


Lvg_web2 = 12.143 in = (Lb_edge + Shorz)/ (cos q )


Lc_web1 = 4.897 in = Lvg_web1 - dHole_sp/2


Lc_web2 = 11.643 in = Lvg_web2 - dHole_sp/2


La_web= 12.100 in = min(d, Lc_web1, Lc_web2)


 f*Rn_bmWebq1= 237.130 kips = f bolt* 1.2* La_web* tbw* Fu_bmWeb


 f*Rn_bmWebq2= 68.591 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb*n_Hbolt


 f*Rn_bmWebq= 68.59 kips = min ( f * Rn_bmWeb q 1, f * Rn_bmWeb q 2)


DCR_bmWebqBearing2 = 0.119 = Pr/ f *Rn_bmWeb q


Ok if DCR_bmWebq <= DCR_Allowed


DCR_bmWebqBearing = 0.119 OK
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SHEAR PLATE:


Method 1: T and V circular interaction


DCR_spqBearing1 = 0.131 = DCR_spX
2
 + DCR_spY


2


Method 2: Bearing in a diagonal line


Lvg_sp= 5.397 in = Sp_edgeR/ cos( q)


La_sp= 3.188 in = min( h_sp/2, Lvg_sp - dHole_sp/2)


 f*Rn_spq1= 69.926 kips = f bolt* 1.2* La_sp* tsp* Fu_shearTab


 f*Rn_spq2= 76.781 kips = f bolt* 2.4* db_sp* tsp* Fu_shearTab*n_boltH


 f*Rn_spq= 69.93 kips = min ( f * Rn_sp q 1, f * Rn_sp q 2)


DCR_spqbearing2= 0.117 = Pr/ ( f * Rn_sp q )


DCR_spqbearing= 0.131 OK = max(DCR_bmWeb q , DCR_sp q bearing)


OK if DCR_sp q bearing <= DCR_Allowed


15.5b:  BEAM WEB AND SHEAR TAB BLOCKSHEAR CHECK


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fblockshear= 0.75


Ubs= 1


Lb_edge= 1.750 in value previously defined


Lc_bmWeb = 2.531 in value previously defined


Lh_bmWeb= 7.875 in = 2* (Lb_edge+Shorz)


Agv_bmWebHorz= 2.973 in^2 = Lh_bmWeb*tbw + Lb_edge* tbw


Ant_bmWebHorz= 0.000 in^2 = 0


Anv_bmWebHorz= 2.973 in^2 = Agv_bmWebHorz


Rn_bmWebHorz1= 115.95 kips = 0.6* Fu_bmWeb* Anv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz2= 89.19 kips = 0.6* Fy_bmWeb* Agv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz= 66.90 kips =  f blocksher*min (Rn_bmWebHorz1, Rn_bmWebHorz2)


DCR_bmWebHorz_BS= 0.079 OK = Pu_SST / Rn_bmWebHorz, OK if DCR_bmWebHorz <= DCR_Allowed


SHEAR PLATE:


Lsp_edge= 1.750 in value previously defined


Lc_sp = 2.531 in value previously defined


Lh_sp= 7.875 in = 2* (Lsp_edge + Shorz)


Agv_spHorz= 3.328 in^2 = Lh_sp* tsp + dHole_sp*tsp


Ant_spHorz= 0.000 in^2 = 0


Anv_spHorz= 3.328 in^2 = Agv_bmWebHorz


Rn_spHorz1= 129.80 kips = 0.6* Fu_sp* Anv_spHorz + Ubs* Fu_sp* Ant_spHorz


Rn_spbHorz2= 99.84 kips = 0.6* Fy_sp* Agv_spHorz + Ubs* Fu_sp* Ant_spHorz


fRn_spHorz= 74.88 kips = f blocksher* min (Rn_spHorz1, Rn_spbHorz2)


DCR_spHorz_BS= 0.071 OK = Pu_SST/ Rn_spHorz, OK if DCR_spHorz <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Sbm_web= 2.19 in = Svert


Lb_edge= 1.75 in value previously defined


h_bmWeb= 7.663 in = (d- 2Svert - 2tbf)*0.5 + 2Svert


Agv_bmWeb1= 2.567 in^2 = tbw* h_bmWeb


Anv_bmWeb1= 1.729 in^2 = tbw* (h_bmWeb - 2.5* dHole_sp)


Ant_bmWeb1= 0.419 in^2 = (Lb_edge -  dHole_sp/2)* tbw


Rn_bmWebVert1= 94.667 kips = 0.6* Fu_bmWeb* Anv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


Rn_bmWebVert2= 104.227 kips = 0.6* Fy_bmWeb* Agv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


fRn_bmWebVert= 71.00 kips = f blockshear* min (Rn_bmWebVert1, Rn_bmWebVert2)


DCR_bmWebVert_BS= 0.326 OK = Vu_bm/ f Rn_bmWebVert, OK if DCR_bmWebVert_BS <= DCR_Allowed
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SHEAR PLATE:


Ssp= 2.19 in = sbm_web


Lv_sp= 1.000 in value previously defined


hsp= 6.375 in value previously defined


Lslot= 1.500 in value previously defined


Agv_sp1= 2.391 in^2 = hsp* tsp


Anv_sp1= 1.453 in^2 = tsp* (hsp - 2.5* dHole_sp)


Ant_sp1= 1.195 in^2 = (Lsp_edge - LslotH/2+Shorz)* tsp


Rn_spVert1= 134.367 kips = 0.6* Fu_shearTab* Anv_sp1 + Ubs* Fu_shearTab* Ant_sp1


Rn_spVert2= 149.414 kips = 0.6* Fy_shearTab* Agv_sp1 + Ubs* Fu_shearTab* Ant_sp1


fRn_spVert= 100.78 kips = f blocksher* min (Rn_spVert1, Rn_spVert2)


DCR_spVert_BS= 0.230 OK = Vu_bm/ f Rn_spVert, OK if DCR_spVert_BS <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


BEAM WEB:


Method 1: N and V circular interaction


DCR_bmWebq_BS1 = 0.113 = DCR_bmWebHorz_BS
2
 + DCR_bmWebVert_BS


2


Method 2: Failure along hole edges


q= 1.241 radians value previously defined


Lb_edge= 1.750 in value previously defined


Lbw_diag= 4.84 in min( sqrt(Svert
2
+Shorz


2
) + Lb_edge, (Lb_edge + Shorz)/cos q )


Lvg_web= 8.78 in = Lbw_diag + Lb_edge + Shorz


Lvn_web= 5.78 in = IF(Lbw_diag = (Lb_edge + Shorz)/cosq, Lvg_web - 2dHole_sp,


 Lvg_web - 3*dHole_sp)


Ltg_web= 0.00 in


Ltn_web= 0.00 in


Agv_web= 2.94 in^2 = Lvg_web* tbw


Anv_web= 1.94 in^2 = Lvn_web* tbw


Agt_web= 0.00 in^2 = Ltg_web* tbw


Ant_web= 0.00 in^2 = Ltn_web* tbw


Rn_bmWeb_BS1= 75.53 kips = 0.6* Fu_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


Rn_bmWeb_BS2= 88.25 kips = 0.6* Fy_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


fRn_bmWeb_BS= 56.65 kips = f blockshear* min (Rn_bmWeb_BS1, Rn_bmWeb_BS2)


DCR_bmWebq_BS2= 0.288 = 2*Pr/ fRn_bmWeb_BS


DCR_bmWebq_BS= 0.288 OK = max(DCR_bmWeb q _BS1, DCR_bmWeb q _BS2) <= DCR_Allowed


SHEAR PLATE:


Method 1: N and V circular interaction


DCR_spq_BS1 = 0.058 = DCR_spVert_BS
2
 + DCR_spHorz_BS


2


Method 2: Failure along hole edges


Lsp_diag = 3.94 in = min (Shorz + Sp_edgeR, (Shorz + Sp_edgeR)/cos q )


Lsp_edge= 1.750 in value previously defined


Lvg_sp= 7.13 in = Lsp_diag + Svert + Lv_sp


Lvn_sp= 4.13 in = IF( Lsp_diag = Shorz + Sp_edgeR, Lvg_sp - 3dHole_sp, 


Lvg_sp - 1.5dHole_sp)


Ltg_sp= 0.00 in


Ltn_sp= 0.00 in


Agv_sp= 2.672 in = Lvg_sp* tsp


Anv_sp= 1.547 in = Lvn_sp* tsp


Agt_sp= 0.000 in = Ltg_sp* tsp


Ant_sp= 0.000 in = Ltn_sp* tsp


Rn_sp_BS1= 60.33 kips = 0.6* Fu_shearTab* Anv_sp + Ubs* Fu_shearTab* Ant_sp


Rn_sp_BS2= 80.16 kips = 0.6* Fy_shearTab* Agv_sp + Ubs* Fu_shearTab* Ant_sp


fRn_sp_BS= 45.25 kips = f shearblock* min (Rn_sp_BS1, Rn_sp_BS2)


DCR_spq_BS2= 0.180 = Pr/ f Rn_sp_BS


DCR_spq_BS= 0.180 OK = max( DCR_sp q _BS1, DCR_sp q _BS2)<= DCR_Allowed
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15.6:  DETAIL BEAM FLANGE AND WEB COPE DISTANCE


qrotation= 0.070 radians


qrotation= 4.011 degrees


Ly_gap_min = 3/16 in


Lx_gap_min = 1/8 in


Lb_edge= 1.75 in value previously defined


t_flange= 0.875 in Link flange thickness


h_flange= 5.750 in value previously defined


d= 12.10 in value previously defined


t_stem= 0.50 value previously defined


a= 2.75 in value previously defined


hsp= 6.38 in value previously defined


Ly_gap0 = 0.24 in OK = (d + t_steam - h_flange - hsp)/2


OK if Ly_gap0 => Ly_gap_min


Lx_gap0 = 0.125 in OK = (a + Lb_edge - t_flange)/2


OK if Lx_gap0 => Lx_gap_min


LcopeX= 1.75 in = Lb_edge


Align end of beam flange cut with beam web bolt centerline


LcopeY= 2.8750 in = (d - hsp)/2


Try to  align vertical web cope with top of Shear Plate


LslotV_ck = 1.31 in OK = Shorz* q rotation*2 + dHole_sp


OK if LslotV => LslotV_ck


Xgap between Beam web (diag cut) and edge of end plate


b = 58.67 degrees = atan(LcopeY/ LcopeX)


Ly_gap0 = 0.24 in value previously defined


Lx_gapb = 0.27 in


Check if Lx gap clear >= 0 after 4 degrees of roation


RM =


RM =  Rotational matrix


SM =  Stretch matrix


X = = RM.SM Deformation Gradiant


X0 = -1.480 in = a - Lx_gap b  - 1 with respect to center bolt


Y0 = 3.425 in = hsp/2 + Ly_gap0 with respect to center bolt


X1 = -1.717 in with respect to center bolt


Y1 = 3.315 in with respect to center bolt


Lx_gap1 = -0.237 in =X 1 -X 0


Ly_gap1 = -0.110 in =Y 1 -Y 0


Lx_gap_clear = 0.086 in OK OK if Lx_gap_clear > 0


= Lx_gap b  - abs(Lx_gap1) + tan(90
o
 - b  - q )*abs(Ly_gap1)


cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) −sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)
sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998
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Load 


Combos
Node Combo


F1


(Shear)
F2


F3


(Axial)


M2


(Moment)
Node Combo


F1


(Shear)
F2


F3


(Axial)


M2


(Moment)


1 1 LCM1 0.05 0.00 4.47 2.70 8 LCM1 0.00 0.00 7.73 0.21


2 1 LCM2 0.10 0.00 1.78 5.55 8 LCM2 0.00 0.00 3.79 0.13


3 1 LCM3 -0.01 0.00 0.71 -0.61 8 LCM3 0.00 0.00 1.57 0.09


4 1 LCM4 -0.01 0.00 0.89 -0.76 8 LCM4 0.00 0.00 1.96 0.12


5 1 LCM5 0.00 0.00 0.00 0.00 8 LCM5 0.00 0.00 0.00 0.00


6 1 LCM6 0.00 0.00 0.00 0.00 8 LCM6 0.00 0.00 0.00 0.00


7 1 LCM7 -3.13 0.00 -9.23 -414.63 8 LCM7 -4.79 0.00 1.21 -592.60


8 1 LCM8 -0.30 0.00 3.77 -38.88 8 LCM8 -0.51 0.00 7.82 -58.86


9 1 LCM9 -0.19 0.00 5.55 -33.33 8 LCM9 -0.51 0.00 11.61 -58.72


10 1 LCM10 -0.31 0.00 4.48 -39.48 8 LCM10 -0.51 0.00 9.39 -58.76


11 1 LCM11 -0.31 0.00 4.66 -39.64 8 LCM11 -0.51 0.00 9.78 -58.74


12 1 LCM12 -0.30 0.00 3.77 -38.88 8 LCM12 -0.51 0.00 7.82 -58.86


13 1 LCM13 -0.23 0.00 5.64 -35.17 8 LCM13 -0.51 0.00 11.84 -58.69


14 1 LCM14 -0.23 0.00 5.77 -35.29 8 LCM14 -0.51 0.00 12.13 -58.67


15 1 LCM15 -0.22 0.00 5.10 -34.72 8 LCM15 -0.51 0.00 10.66 -58.76


16 1 LCM16 0.05 0.00 4.47 2.70 8 LCM16 0.00 0.00 7.73 0.21


17 1 LCM17 0.05 0.00 4.47 2.70 8 LCM17 0.00 0.00 7.73 0.21


18 1 LCM18 -2.14 0.00 -1.38 -287.17 8 LCM18 -3.35 0.00 9.63 -414.58


19 1 LCM19 2.25 0.00 11.55 293.31 8 LCM19 3.36 0.00 7.94 415.06


20 1 LCM20 0.12 0.00 6.34 6.41 8 LCM20 0.01 0.00 11.75 0.38


21 1 LCM21 0.12 0.00 6.34 6.41 8 LCM21 0.01 0.00 11.75 0.38


22 1 LCM22 0.12 0.00 6.47 6.30 8 LCM22 0.01 0.00 12.04 0.40


23 1 LCM23 0.12 0.00 6.47 6.30 8 LCM23 0.01 0.00 12.04 0.40


24 1 LCM24 0.13 0.00 5.81 6.86 8 LCM24 0.01 0.00 10.57 0.31


25 1 LCM25 0.13 0.00 5.81 6.86 8 LCM25 0.01 0.00 10.57 0.31


26 1 LCM26 -1.52 0.00 1.95 -210.99 8 LCM26 -2.51 0.00 13.18 -310.71


27 1 LCM27 1.77 0.00 11.64 224.37 8 LCM27 2.52 0.00 11.90 311.52


28 1 LCM28 -1.53 0.00 2.08 -211.11 8 LCM28 -2.51 0.00 13.47 -310.69


29 1 LCM29 1.77 0.00 11.78 224.25 8 LCM29 2.52 0.00 12.20 311.54


30 1 LCM30 -1.51 0.00 1.42 -210.54 8 LCM30 -2.51 0.00 12.00 -310.78


31 1 LCM31 1.78 0.00 11.11 224.82 8 LCM31 2.52 0.00 10.73 311.45


32 1 LCM32 0.03 0.00 2.68 1.62 8 LCM32 0.00 0.00 4.64 0.13


33 1 LCM33 0.03 0.00 2.68 1.62 8 LCM33 0.00 0.00 4.64 0.13


34 1 LCM34 -2.17 0.00 -4.39 -288.99 8 LCM34 -3.35 0.00 4.43 -414.72


35 1 LCM35 2.22 0.00 8.53 291.49 8 LCM35 3.36 0.00 2.73 414.92


36 1 LCM36 -0.28 0.00 5.56 -37.80 8 LCM36 -0.51 0.00 10.91 -58.77


37 1 LCM37 -0.13 0.00 7.86 -29.76 8 LCM37 -0.51 0.00 16.22 -58.55


38 1 LCM38 -0.13 0.00 7.95 -29.84 8 LCM38 -0.51 0.00 16.41 -58.54


39 1 LCM39 -0.12 0.00 7.51 -29.46 8 LCM39 -0.51 0.00 15.43 -58.60


40 1 LCM40 -0.25 0.00 6.69 -36.53 8 LCM40 -0.51 0.00 13.77 -58.60


41 1 LCM41 0.04 0.00 6.50 2.27 8 LCM41 0.01 0.00 11.78 0.41


42 1 LCM42 0.04 0.00 6.50 2.27 8 LCM42 0.01 0.00 11.78 0.41


43 1 LCM43 -0.26 0.00 6.98 -36.78 8 LCM43 -0.51 0.00 14.39 -58.56


44 1 LCM44 0.04 0.00 6.79 2.03 8 LCM44 0.01 0.00 12.41 0.44


45 1 LCM45 0.04 0.00 6.79 2.03 8 LCM45 0.01 0.00 12.41 0.44


46 1 LCM46 -0.24 0.00 5.55 -35.56 8 LCM46 -0.51 0.00 11.26 -58.75


47 1 LCM47 0.06 0.00 5.37 3.24 8 LCM47 0.00 0.00 9.27 0.26


48 1 LCM48 0.06 0.00 5.37 3.24 8 LCM48 0.00 0.00 9.27 0.26


49 1 LCM49 0.10 0.00 6.61 5.71 8 LCM49 0.01 0.00 11.95 0.37


50 1 LCM50 0.10 0.00 6.61 5.71 8 LCM50 0.01 0.00 11.95 0.37


51 1 LCM51 0.10 0.00 6.70 5.64 8 LCM51 0.01 0.00 12.15 0.38


52 1 LCM52 0.10 0.00 6.70 5.64 8 LCM52 0.01 0.00 12.15 0.38


53 1 LCM53 0.11 0.00 6.26 6.02 8 LCM53 0.01 0.00 11.17 0.32


54 1 LCM54 0.11 0.00 6.26 6.02 8 LCM54 0.01 0.00 11.17 0.32


55 1 LCM55 -3.02 0.00 -1.92 -408.24 8 LCM55 -4.79 0.00 14.29 -592.21


56 1 LCM56 3.25 0.00 16.54 421.02 8 LCM56 4.80 0.00 11.86 592.99


57 1 LCM57 0.04 0.00 4.03 2.43 8 LCM57 0.00 0.00 6.96 0.19


58 1 LCM58 0.04 0.00 4.03 2.43 8 LCM58 0.00 0.00 6.96 0.19


59 1 LCM59 -3.10 0.00 -6.08 -412.72 8 LCM59 -4.79 0.00 6.66 -592.45


60 1 LCM60 3.17 0.00 12.38 416.53 8 LCM60 4.80 0.00 4.23 592.75


61 1 LCM61 -9.29 0.00 -20.39 -1237.50 8 LCM61 -14.38 0.00 16.71 -1777.41


62 1 LCM62 9.52 0.00 35.00 1250.28 8 LCM62 14.39 0.00 9.43 1778.19


63 1 LCM63 -9.37 0.00 -24.54 -1241.98 8 LCM63 -14.38 0.00 9.09 -1777.65


64 1 LCM64 9.44 0.00 30.85 1245.79 8 LCM64 14.39 0.00 1.81 1777.95


Note: Negative (-) values for axial load indicate tension 


Base Reaction (kips, in)
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Node Combo
F1


(Shear)
F2


F3


(Axial)


M2


(Moment)
Node Combo


F1


(Shear)
F2


F3


(Axial)


M2


(Moment)


33 LCM1 0.00 0.00 7.73 -0.21 52 LCM1 -0.05 0.00 4.47 -2.70


33 LCM2 0.00 0.00 3.80 -0.13 52 LCM2 -0.10 0.00 1.78 -5.55


33 LCM3 0.00 0.00 1.57 -0.09 52 LCM3 0.01 0.00 0.71 0.61


33 LCM4 0.00 0.00 1.96 -0.12 52 LCM4 0.01 0.00 0.89 0.76


33 LCM5 0.00 0.00 0.00 0.00 52 LCM5 0.00 0.00 0.00 0.00


33 LCM6 0.00 0.00 0.00 0.00 52 LCM6 0.00 0.00 0.00 0.00


33 LCM7 -4.79 0.00 -1.21 -592.60 52 LCM7 -3.13 0.00 9.23 -414.63


33 LCM8 -0.52 0.00 7.64 -59.28 52 LCM8 -0.39 0.00 5.17 -44.28


33 LCM9 -0.52 0.00 11.44 -59.42 52 LCM9 -0.50 0.00 6.95 -49.83


33 LCM10 -0.52 0.00 9.21 -59.38 52 LCM10 -0.38 0.00 5.89 -43.68


33 LCM11 -0.52 0.00 9.60 -59.40 52 LCM11 -0.38 0.00 6.06 -43.53


33 LCM12 -0.52 0.00 7.64 -59.28 52 LCM12 -0.39 0.00 5.17 -44.28


33 LCM13 -0.52 0.00 11.67 -59.45 52 LCM13 -0.46 0.00 7.04 -47.99


33 LCM14 -0.52 0.00 11.96 -59.47 52 LCM14 -0.46 0.00 7.17 -47.88


33 LCM15 -0.52 0.00 10.49 -59.38 52 LCM15 -0.47 0.00 6.51 -48.45


33 LCM16 0.00 0.00 7.73 -0.21 52 LCM16 -0.05 0.00 4.47 -2.70


33 LCM17 0.00 0.00 7.73 -0.21 52 LCM17 -0.05 0.00 4.47 -2.70


33 LCM18 -3.36 0.00 7.94 -415.06 52 LCM18 -2.25 0.00 11.55 -293.31


33 LCM19 3.35 0.00 9.64 414.58 52 LCM19 2.14 0.00 -1.38 287.17


33 LCM20 -0.01 0.00 11.76 -0.38 52 LCM20 -0.12 0.00 6.34 -6.41


33 LCM21 -0.01 0.00 11.76 -0.38 52 LCM21 -0.12 0.00 6.34 -6.41


33 LCM22 -0.01 0.00 12.05 -0.40 52 LCM22 -0.12 0.00 6.47 -6.30


33 LCM23 -0.01 0.00 12.05 -0.40 52 LCM23 -0.12 0.00 6.47 -6.30


33 LCM24 -0.01 0.00 10.58 -0.31 52 LCM24 -0.13 0.00 5.81 -6.86


33 LCM25 -0.01 0.00 10.58 -0.31 52 LCM25 -0.13 0.00 5.81 -6.86


33 LCM26 -2.52 0.00 11.92 -311.52 52 LCM26 -1.77 0.00 11.64 -224.37


33 LCM27 2.51 0.00 13.19 310.71 52 LCM27 1.52 0.00 1.95 210.99


33 LCM28 -2.52 0.00 12.21 -311.54 52 LCM28 -1.77 0.00 11.78 -224.25


33 LCM29 2.51 0.00 13.48 310.69 52 LCM29 1.53 0.00 2.08 211.11


33 LCM30 -2.52 0.00 10.74 -311.45 52 LCM30 -1.78 0.00 11.11 -224.82


33 LCM31 2.51 0.00 12.01 310.78 52 LCM31 1.51 0.00 1.42 210.54


33 LCM32 0.00 0.00 4.64 -0.13 52 LCM32 -0.03 0.00 2.68 -1.62


33 LCM33 0.00 0.00 4.64 -0.13 52 LCM33 -0.03 0.00 2.68 -1.62


33 LCM34 -3.36 0.00 2.73 -414.92 52 LCM34 -2.22 0.00 8.53 -291.49


33 LCM35 3.35 0.00 4.43 414.72 52 LCM35 2.17 0.00 -4.39 288.99


33 LCM36 -0.52 0.00 10.74 -59.37 52 LCM36 -0.41 0.00 6.96 -45.37


33 LCM37 -0.53 0.00 16.05 -59.59 52 LCM37 -0.56 0.00 9.27 -53.40


33 LCM38 -0.53 0.00 16.25 -59.60 52 LCM38 -0.56 0.00 9.36 -53.32


33 LCM39 -0.53 0.00 15.27 -59.54 52 LCM39 -0.57 0.00 8.91 -53.70


33 LCM40 -0.53 0.00 13.60 -59.54 52 LCM40 -0.44 0.00 8.10 -46.63


33 LCM41 -0.01 0.00 11.79 -0.41 52 LCM41 -0.04 0.00 6.50 -2.27


33 LCM42 -0.01 0.00 11.79 -0.41 52 LCM42 -0.04 0.00 6.50 -2.27


33 LCM43 -0.53 0.00 14.23 -59.58 52 LCM43 -0.43 0.00 8.38 -46.39


33 LCM44 -0.01 0.00 12.42 -0.44 52 LCM44 -0.04 0.00 6.79 -2.03


33 LCM45 -0.01 0.00 12.42 -0.44 52 LCM45 -0.04 0.00 6.79 -2.03


33 LCM46 -0.52 0.00 11.09 -59.39 52 LCM46 -0.46 0.00 6.96 -47.60


33 LCM47 0.00 0.00 9.28 -0.26 52 LCM47 -0.06 0.00 5.37 -3.24


33 LCM48 0.00 0.00 9.28 -0.26 52 LCM48 -0.06 0.00 5.37 -3.24


33 LCM49 -0.01 0.00 11.97 -0.37 52 LCM49 -0.10 0.00 6.61 -5.71


33 LCM50 -0.01 0.00 11.97 -0.37 52 LCM50 -0.10 0.00 6.61 -5.71


33 LCM51 -0.01 0.00 12.16 -0.38 52 LCM51 -0.10 0.00 6.70 -5.64


33 LCM52 -0.01 0.00 12.16 -0.38 52 LCM52 -0.10 0.00 6.70 -5.64


33 LCM53 -0.01 0.00 11.18 -0.32 52 LCM53 -0.11 0.00 6.26 -6.02


33 LCM54 -0.01 0.00 11.18 -0.32 52 LCM54 -0.11 0.00 6.26 -6.02


33 LCM55 -4.80 0.00 11.87 -592.99 52 LCM55 -3.25 0.00 16.54 -421.02


33 LCM56 4.79 0.00 14.30 592.21 52 LCM56 3.02 0.00 -1.92 408.24


33 LCM57 0.00 0.00 6.96 -0.19 52 LCM57 -0.04 0.00 4.03 -2.43


33 LCM58 0.00 0.00 6.96 -0.19 52 LCM58 -0.04 0.00 4.03 -2.43


33 LCM59 -4.80 0.00 4.24 -592.75 52 LCM59 -3.17 0.00 12.38 -416.53


33 LCM60 4.79 0.00 6.67 592.45 52 LCM60 3.10 0.00 -6.08 412.72


33 LCM61 -14.39 0.00 9.44 -1778.19 52 LCM61 -9.52 0.00 35.00 -1250.28


33 LCM62 14.38 0.00 16.72 1777.41 52 LCM62 9.29 0.00 -20.39 1237.50


33 LCM63 -14.39 0.00 1.81 -1777.95 52 LCM63 -9.44 0.00 30.85 -1245.79


33 LCM64 14.38 0.00 9.09 1777.65 52 LCM64 9.37 0.00 -24.54 1241.98


Note: Negative (-) values for axial load indicate tension 


Base Reaction (kips, in)
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


Ref: AISC DG#1 and AISC DG#16


Column = W10X68


Base Plate = 10.125" x 11.5" x 0.5"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 62 Design Code: IBC 2015


Left Column:


V= 9.519 kips


P= 35.000 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 10.40 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.47 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 8.86 in Column web depth


B = 10.125 in Base plate width bf = 10.10 in Column flange width


N = 11.500 in Base plate length tf = 0.77 in Exterior column flange


t = 0.500 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 3.75 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 3.75 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 116.4375 in
2 Area of base plate


A2 = 116.4375 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 247 kips Nominal strength for bearing


fPp = 161 kips Axial design strength for bearing


DCR_conc= 0.218 OK


Plate Yielding:


m = 0.81 in Base plate cantilever dimension


n = 1.02 in Base plate cantilever dimension
X = 1.000 Factor assuming Pu = fPp


λ= 1.000
λn' = 2.56 in Base plate cantilever dimension


l = 2.56 in Critical base plate cantilever dimension


fPn = 100 kips Axial design strength for plate yielding


DCR_PLyield= 0.351 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.47 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 3/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 7.86 in Web weld length (1 side)


tf = 0.77 in Column flange thickness Lweld-flg = 9.60 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 9.519 kips T= 0.00 kips Vu_srss= 9.52 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 87.54 kips fRn_flg= 133.64 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.11 OK fRn= 221.18 kips fRn= 258.60 kips


DCR_T= 0.000 OK DCR_V+T= 0.037 OK


Column Base Plate Summary


ASTM A572 Gr 50


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 1 )


ES-191628 (MF-1) SMF Fixedbase v1.7 BasePL_COL (1)
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 3.875 in bp= 10.125 in Y= 56.67 in


Lr2= 7.625 in pb= 3.75 in gamma_r= 1.25


Tr1= 17.50 kips Assume equal to 1/2 of P gab= 3.75 in fb= 0.9


Tr2= 17.50 kips Assume equal to 1/2 of P pf= 2.555 in


Mrocking= 201.3 kip-in Rocking moment about Bp tip s_tmp= 3.08 in


s= 3.080939386 in


treq= 0.331 in Plate thickness required for tension


tbp= 0.500 in


DCR_bp= 0.662 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.035 0.056 0.003 0.264


37 0.049 0.079 0.001 0.314


38 0.049 0.080 0.001 0.315


39 0.047 0.075 0.001 0.307


40 0.042 0.067 0.003 0.289


41 0.040 0.065 0.000 0.285


42 0.040 0.065 0.000 0.285


43 0.043 0.070 0.003 0.295


44 0.042 0.068 0.000 0.291


45 0.042 0.068 0.000 0.291


46 0.035 0.056 0.003 0.264


47 0.033 0.054 0.001 0.259


48 0.033 0.054 0.001 0.259


49 0.041 0.066 0.001 0.288


50 0.041 0.066 0.001 0.288


51 0.042 0.067 0.001 0.290


52 0.042 0.067 0.001 0.290


53 0.039 0.063 0.001 0.280


54 0.039 0.063 0.001 0.280


55 0.000 0.000 0.034 0.155


56 0.103 0.166 0.037 0.455


57 0.025 0.040 0.001 0.224


58 0.025 0.040 0.001 0.224


59 0.000 0.000 0.035 0.276


60 0.077 0.124 0.036 0.394


61 0.000 0.000 0.106 0.505


62 0.218 0.351 0.109 0.662


63 0.000 0.000 0.111 0.554


64 0.192 0.309 0.108 0.621


Max= 0.218 0.351 0.111 0.662


Check= OK OK OK OK


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 L + 0.5 S


1.4 D


1.2 D + 1.6 L + 0.5 Lr


Load Combinations


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr - 0.5 W


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


Ref: AISC DG#1 and AISC DG#16


Column = W10X88


Base Plate = 10.375" x 11.875" x 0.5"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 61 Design Code: IBC 2015


Left Column:


V= -14.377 kips


P= 16.713 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 10.80 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.61 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 8.82 in Column web depth


B = 10.375 in Base plate width bf = 10.30 in Column flange width


N = 11.875 in Base plate length tf = 0.99 in Exterior column flange


t = 0.500 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 3.75 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 3.75 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 123.20313 in
2 Area of base plate


A2 = 123.20313 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 262 kips Nominal strength for bearing


fPp = 170 kips Axial design strength for bearing


DCR_conc= 0.098 OK


Plate Yielding:


m = 0.81 in Base plate cantilever dimension


n = 1.07 in Base plate cantilever dimension


X = 0.999 Factor assuming Pu = fPp


λ= 1.000


λn' = 2.64 in Base plate cantilever dimension


l = 2.64 in Critical base plate cantilever dimension


fPn = 100 kips Axial design strength for plate yielding


DCR_PLyield= 0.168 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.61 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 4/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 7.82 in Web weld length (1 side)


tf = 0.99 in Column flange thickness Lweld-flg = 9.80 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 14.377 kips T= 0.00 kips Vu_srss= 14.38 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 87.09 kips fRn_flg= 136.43 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.17 OK fRn= 223.52 kips fRn= 359.95 kips


DCR_T= 0.000 OK DCR_V+T= 0.040 OK


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 2 )


Column Base Plate Summary


ASTM A572 Gr 50
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 4.0625 in bp= 10.375 in Y= 59.00 in


Lr2= 7.8125 in pb= 3.75 in gamma_r= 1.25


Tr1= 8.36 kips Assume equal to 1/2 of P gab= 3.75 in fb= 0.9


Tr2= 8.36 kips Assume equal to 1/2 of P pf= 2.535 in


Mrocking= 99.2 kip-in Rocking moment about Bp tip s_tmp= 3.12 in


s= 3.118743737 in


treq= 0.228 in Plate thickness required for tension


tbp= 0.500 in


DCR_bp= 0.455 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.064 0.109 0.006 0.368


37 0.095 0.163 0.006 0.449


38 0.096 0.165 0.006 0.451


39 0.091 0.155 0.006 0.438


40 0.081 0.138 0.006 0.413


41 0.069 0.118 0.000 0.382


42 0.069 0.118 0.000 0.382


43 0.085 0.144 0.006 0.423


44 0.073 0.124 0.000 0.392


45 0.073 0.124 0.000 0.392


46 0.066 0.113 0.006 0.374


47 0.055 0.093 0.000 0.339


48 0.055 0.093 0.000 0.339


49 0.070 0.120 0.000 0.385


50 0.070 0.120 0.000 0.385


51 0.071 0.122 0.000 0.388


52 0.071 0.122 0.000 0.388


53 0.066 0.112 0.000 0.372


54 0.066 0.112 0.000 0.372


55 0.084 0.143 0.055 0.421


56 0.070 0.119 0.055 0.384


57 0.041 0.070 0.000 0.294


58 0.041 0.070 0.000 0.294


59 0.039 0.067 0.055 0.288


60 0.025 0.042 0.055 0.229


61 0.098 0.168 0.165 0.455


62 0.055 0.095 0.165 0.342


63 0.053 0.091 0.165 0.336


64 0.011 0.018 0.165 0.150


Max= 0.098 0.168 0.165 0.455


Check= OK OK OK OK


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


Load Combinations


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


Ref: AISC DG#1 and AISC DG#16


Column = W10X88


Base Plate = 10.375" x 11.875" x 0.5"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 62 Design Code: IBC 2015


Left Column:


V= 14.377 kips


P= 16.724 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 10.80 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.61 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 8.82 in Column web depth


B = 10.375 in Base plate width bf = 10.30 in Column flange width


N = 11.875 in Base plate length tf = 0.99 in Exterior column flange


t = 0.500 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 3.75 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 3.75 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 123.20313 in
2 Area of base plate


A2 = 123.20313 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 262 kips Nominal strength for bearing


fPp = 170 kips Axial design strength for bearing


DCR_conc= 0.098 OK


Plate Yielding:


m = 0.81 in Base plate cantilever dimension


n = 1.07 in Base plate cantilever dimension


X = 0.999 Factor assuming Pu = fPp


λ= 1.000


λn' = 2.64 in Base plate cantilever dimension


l = 2.64 in Critical base plate cantilever dimension


fPn = 100 kips Axial design strength for plate yielding


DCR_PLyield= 0.168 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.61 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 4/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 7.82 in Web weld length (1 side)


tf = 0.99 in Column flange thickness Lweld-flg = 9.80 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 14.377 kips T= 0.00 kips Vu_srss= 14.38 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 87.09 kips fRn_flg= 136.43 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.17 OK fRn= 223.52 kips fRn= 359.95 kips


DCR_T= 0.000 OK DCR_V+T= 0.040 OK


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 3 )


Column Base Plate Summary


ASTM A572 Gr 50
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 4.0625 in bp= 10.375 in Y= 59.00 in


Lr2= 7.8125 in pb= 3.75 in gamma_r= 1.25


Tr1= 8.36 kips Assume equal to 1/2 of P gab= 3.75 in fb= 0.9


Tr2= 8.36 kips Assume equal to 1/2 of P pf= 2.535 in


Mrocking= 99.3 kip-in Rocking moment about Bp tip s_tmp= 3.12 in


s= 3.118743737 in


treq= 0.228 in Plate thickness required for tension


tbp= 0.500 in


DCR_bp= 0.456 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.063 0.108 0.006 0.365


37 0.094 0.161 0.006 0.446


38 0.095 0.163 0.006 0.449


39 0.090 0.153 0.006 0.435


40 0.080 0.136 0.006 0.411


41 0.069 0.118 0.000 0.383


42 0.069 0.118 0.000 0.383


43 0.084 0.143 0.006 0.420


44 0.073 0.125 0.000 0.393


45 0.073 0.125 0.000 0.393


46 0.065 0.111 0.006 0.371


47 0.055 0.093 0.000 0.339


48 0.055 0.093 0.000 0.339


49 0.070 0.120 0.000 0.385


50 0.070 0.120 0.000 0.385


51 0.071 0.122 0.000 0.389


52 0.071 0.122 0.000 0.389


53 0.066 0.112 0.000 0.373


54 0.066 0.112 0.000 0.373


55 0.070 0.119 0.055 0.384


56 0.084 0.143 0.055 0.421


57 0.041 0.070 0.000 0.294


58 0.041 0.070 0.000 0.294


59 0.025 0.043 0.055 0.229


60 0.039 0.067 0.055 0.288


61 0.055 0.095 0.165 0.342


62 0.098 0.168 0.165 0.456


63 0.011 0.018 0.165 0.150


64 0.053 0.091 0.165 0.336


Max= 0.098 0.168 0.165 0.456


Check= OK OK OK OK


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


Load Combinations


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


Ref: AISC DG#1 and AISC DG#16


Column = W10X68


Base Plate = 10.125" x 11.5" x 0.5"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 61 Design Code: IBC 2015


Left Column:


V= -9.519 kips


P= 35.000 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 10.40 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.47 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 8.86 in Column web depth


B = 10.125 in Base plate width bf = 10.10 in Column flange width


N = 11.500 in Base plate length tf = 0.77 in Exterior column flange


t = 0.500 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 3.75 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 3.75 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 116.4375 in
2 Area of base plate


A2 = 116.4375 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 247 kips Nominal strength for bearing


fPp = 161 kips Axial design strength for bearing


DCR_conc= 0.218 OK


Plate Yielding:


m = 0.81 in Base plate cantilever dimension


n = 1.02 in Base plate cantilever dimension
X = 1.000 Factor assuming Pu = fPp


λ= 1.000
λn' = 2.56 in Base plate cantilever dimension


l = 2.56 in Critical base plate cantilever dimension


fPn = 100 kips Axial design strength for plate yielding


DCR_PLyield= 0.351 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.47 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 3/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 7.86 in Web weld length (1 side)


tf = 0.77 in Column flange thickness Lweld-flg = 9.60 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 9.519 kips T= 0.00 kips Vu_srss= 9.52 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 87.54 kips fRn_flg= 133.64 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.11 OK fRn= 221.18 kips fRn= 258.60 kips


DCR_T= 0.000 OK DCR_V+T= 0.037 OK


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 4 )


Column Base Plate Summary


ASTM A572 Gr 50
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 3.875 in bp= 10.125 in Y= 56.67 in


Lr2= 7.625 in pb= 3.75 in gamma_r= 1.25


Tr1= 17.50 kips Assume equal to 1/2 of P gab= 3.75 in fb= 0.9


Tr2= 17.50 kips Assume equal to 1/2 of P pf= 2.555 in


Mrocking= 201.3 kip-in Rocking moment about Bp tip s_tmp= 3.08 in


s= 3.080939386 in


treq= 0.331 in Plate thickness required for tension


tbp= 0.500 in


DCR_bp= 0.662 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.043 0.070 0.005 0.295


37 0.058 0.093 0.006 0.341


38 0.058 0.094 0.006 0.342


39 0.055 0.089 0.006 0.334


40 0.050 0.081 0.005 0.318


41 0.040 0.065 0.000 0.285


42 0.040 0.065 0.000 0.285


43 0.052 0.084 0.005 0.324


44 0.042 0.068 0.000 0.291


45 0.042 0.068 0.000 0.291


46 0.043 0.070 0.005 0.295


47 0.033 0.054 0.001 0.259


48 0.033 0.054 0.001 0.259


49 0.041 0.066 0.001 0.288


50 0.041 0.066 0.001 0.288


51 0.042 0.067 0.001 0.290


52 0.042 0.067 0.001 0.290


53 0.039 0.063 0.001 0.280


54 0.039 0.063 0.001 0.280


55 0.103 0.166 0.037 0.455


56 0.000 0.000 0.034 0.155


57 0.025 0.040 0.001 0.224


58 0.025 0.040 0.001 0.224


59 0.077 0.124 0.036 0.394


60 0.000 0.000 0.035 0.276


61 0.218 0.351 0.109 0.662


62 0.000 0.000 0.106 0.505


63 0.192 0.309 0.108 0.621


64 0.000 0.000 0.111 0.554


Max= 0.218 0.351 0.111 0.662


Check= OK OK OK OK


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


Load Combinations


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W


ES-191628 (MF-1) SMF Fixedbase v1.7 BasePL_COL (4)
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Ref: AISC Seismic Design Manual, AISC Steel Design Manual, AISC 360-10


Column = W10X68


 Bearing Plate = 8.8125" x 4.75" x 0.625"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Transfer Reinforcement = (2) 0.75 in. x 36 in. bars


Bearing Plate to Column Flange Weld Size = 0.5625 in


Bearing Plate to Column Web Weld Size = 0.5625 in


Longitudinal Reinforcement Requirement = 0.8 in^2


1. DESIGN DATA


Design Forces:


LC = 64


Vu1 = 9.437 kips


Pu = 30.846 kips


Bearing Plate Column:


Grade = ASTM A572 Gr 50 Face plate material grade Grade = ASTM A572 Gr 50


FyP = 50 ksi Face plate yield stress FyC = 50 ksi Column yield stress


BP = 4.750 in Bearing plate width Fu = 65 ksi Column ultimate stress


LP = 8.813 in Bearing plate length H = 178.75 in Story Height


tP = 0.625 in Flange splice plate thickness Le = 21.5 in. Column minimum embedment length


d = 10.40 in Column depth


Reinforcement Material: tw = 0.47 in Column web thickness


Grade = ASTM A615 Gr 60 Reinforcement material grade bf = 10.10 in Column flange width


FyR = 60 ksi Reinforcement yield stress tf = 0.77 in Exterior column flange thickness


nbar = 2 bars Number of bars in each region Zx = 85.30 in
3 Plastic section modulus X-axis 


dbar = 3/4 in. bar's diameter for transfer reinf. A = 19.90 in
2 Cross section area of column.


Lbar = 36 in default = 36 inch per ACI 318


Include Anchorage Moment:


Concrete Material: No


f'c = 2,500 psi Concrete compressive stress


bw = 22.000 in Grade beam width


Welds:


FEXX = 70 ksi Weld electrode minimum strength


ΦWeld = 0.75 Resistance factor for welds


wmin = 0.5004 in 5/8*tsp Fillet size per AISC Steel Manual 14th edition and to develop Fy*Ast per AISC 341-16.


wsize = 9/16 in Fillet weld size on each size


2. AXIAL DESIGN


2.1 Concrete Bearing:


A1 = 83.71875 in
2 Area of base plate


A2 = 83.71875 in
2 Area of concrete support concentric with base plate


Φbrg = 0.65 Resistance factor for concrete bearing


√A2/A1 = 1.0 =√A2/A1


fp(max) = 4.25 ksi =0.85*f'c/ (1000*min(√A2/A1,2.0))


Pp = 356 kips =A2*f p(max)


fPp = 231 kips =Φbrg*Pp


DCR_conc= 0.133 OK =P u1 / f P P , OK if DCR_conc <= 1.03


SMF COLUMN FIXED BASE DESIGN  (COLUMN 1& 4 )


Column Fixed base Summary
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2.2 Plate Yeilding


N = 10.40 =d


B = 10.10 =bf


l = 1.0 Conservative per AISC Manual Part 14


m = 0.26 =(N - 0.95 * d) / 2


n = 1.01 =(B - 0.8 * bf) / 2


ln' = 2.56 =( l * sqrt(d * bf)) / 4


tminP1 = 0.293 in. = l n' * sqrt(2 * Pu /(0.9* F yP  * B *N))


tminP2 = 0.353 in. =0.75*tw


DCR_Pyield = 0.564 OK =max(t minP1 ,t minP2 )/t P , OK if DCR_Pyield <= 1.03


3. SHEAR DESIGN


3.1 Column Shear Strength


Mpc = 4265.0 kip-ft =Fy * Zx   (Nominal plastic flexural strength of the column)


Vu2 = 47.72 kips =2*M pc  / H


Vu = 47.72 kips =max(V u1 , V u2 )


b1 = 0.85 from ACI 318 Section 10.2.7.3


g = 178.75 g=H


Vn1 = 49.02 kips =1.54*sqrt(f'c)*(bw/bf)
0.66


* b 1*bf*(Le-2")*(0.58-0.22* b 1)/(0.88+g/2/(Le-2"))


P = 45.46 kips = f brg *(tf + 2)*bf*f'c


M2 = 236.41 kip.in = P*d/2


Vn2 = 11.00 kips = M 2 /Le


Vn = 49.02 kips = If (Include Anchorage Moment = "Yes", V n1  + V n2 , V n1 )


DCR_ColV = 0.974 OK =V u /V n , OK if DCR_Col <= 1.03


3.2 Required transfer reinforcement:


Fysr = 60.00 ksi value defined previously


Atbmin = 0.246 in.
2


=0.03*f'c*(Le-2")*bf/ Fysr


Atbmax = 33.525 in.
2


=0.08*(Le-2")*bw-As


Atb = 0.884 in.
2 =n bar * p * d bar ^2 / 4


DCR_Bar = 0.279 OK =A tb / min(A tbmin , A tbmax ), OK if DCR_Bar <= 1.03


3.2 Longitudinal Foundation Reinforcement Requirement  (EOR to provide calculations):


As = 0.80 in.
2


=V u  / F yR


AA


SECTION A-A


B


B


SECTION B-B
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4. DESIGN SUMMARY:


Axial DCR = 0.564 Shear DCR = 0.974 bw = 22.000 in. (Min.)


Check = OK Check = OK Le = 21.500 in. (Min.)


DGB = 24.000 in. (Min.)


Combo Pu1 (kips) DCR Check Vu1 (kips) Vu (kips) DCR Check


36 6.96 0.56 OK 0.41 47.72 0.97 OK


37 9.27 0.56 OK 0.56 47.72 0.97 OK


38 9.36 0.56 OK 0.56 47.72 0.97 OK


39 8.91 0.56 OK 0.57 47.72 0.97 OK


40 8.10 0.56 OK 0.44 47.72 0.97 OK


41 6.50 0.56 OK 0.04 47.72 0.97 OK


42 6.50 0.56 OK 0.04 47.72 0.97 OK


43 8.38 0.56 OK 0.43 47.72 0.97 OK


44 6.79 0.56 OK 0.04 47.72 0.97 OK


45 6.79 0.56 OK 0.04 47.72 0.97 OK


46 6.96 0.56 OK 0.46 47.72 0.97 OK


47 5.37 0.56 OK 0.06 47.72 0.97 OK


48 5.37 0.56 OK 0.06 47.72 0.97 OK


49 6.61 0.56 OK 0.10 47.72 0.97 OK


50 6.61 0.56 OK 0.10 47.72 0.97 OK


51 6.70 0.56 OK 0.10 47.72 0.97 OK


52 6.70 0.56 OK 0.10 47.72 0.97 OK


53 6.26 0.56 OK 0.11 47.72 0.97 OK


54 6.26 0.56 OK 0.11 47.72 0.97 OK


55 16.54 0.56 OK 3.25 47.72 0.97 OK


56 16.54 0.56 OK 3.25 47.72 0.97 OK


57 4.03 0.56 OK 0.04 47.72 0.97 OK


58 4.03 0.56 OK 0.04 47.72 0.97 OK


59 12.38 0.56 OK 3.17 47.72 0.97 OK


60 12.38 0.56 OK 3.17 47.72 0.97 OK


61 35.00 0.56 OK 9.52 47.72 0.97 OK


62 35.00 0.56 OK 9.52 47.72 0.97 OK


63 30.85 0.56 OK 9.44 47.72 0.97 OK


64 30.85 0.56 OK 9.44 47.72 0.97 OK


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D + E + 0.5 L + f2*S


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.6 W


0.9 D - 1.6 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


1.2 D + 1.6 W + 0.5 L + 0.5 Lr


1.2 D - 1.6 W + 0.5 L + 0.5 Lr


1.2 D + 1.6 W + 0.5 L + 0.5 S


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


1.2 D - 1.6 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.8 W


1.2 D + 1.6 S - 0.8 W


1.2 D + 1.6 R + 0.5 L


1.2 D - 1.6 W + 0.5 L + 0.5 S


1.2 D + 1.6 W + 0.5 L + 0.5 R


1.2 D + 1.6 Lr - 0.8 W


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


Axial Check Shear Check


Load Combinations


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.8 W


1.2 D + 1.6 R + 0.8 W


1.2 D + 1.6 R - 0.8 W
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Ref: AISC Seismic Design Manual, AISC Steel Design Manual, AISC 360-10


Column = W10X88


 Bearing Plate = 8.8125" x 4.75" x 0.625"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Transfer Reinforcement = (2) 0.75 in. x 36 in. bars


Bearing Plate to Column Flange Weld Size = 0.5625 in


Bearing Plate to Column Web Weld Size = 0.5625 in


Longitudinal Reinforcement Requirement = 1.05 in^2


1. DESIGN DATA


Design Forces:


LC = 64


Vu1 = 14.386 kips


Pu = 9.093 kips


Bearing Plate Column:


Grade = ASTM A572 Gr 50 Face plate material grade Grade = ASTM A572 Gr 50


FyP = 50 ksi Face plate yield stress FyC = 50 ksi Column yield stress


BP = 4.750 in Bearing plate width Fu = 65 ksi Column ultimate stress


LP = 8.813 in Bearing plate length H = 178.75 in Story Height


tP = 0.625 in Flange splice plate thickness Le = 24.5 in. Column minimum embedment length


d = 10.80 in Column depth


Reinforcement Material: tw = 0.61 in Column web thickness


Grade = ASTM A615 Gr 60 Reinforcement material grade bf = 10.30 in Column flange width


FyR = 60 ksi Reinforcement yield stress tf = 0.99 in Exterior column flange thickness


nbar = 2 bars Number of bars in each region Zx = 113.00 in
3 Plastic section modulus X-axis 


dbar = 3/4 in. bar's diameter for transfer reinf. A = 26.00 in
2 Cross section area of column.


Lbar = 36 in default = 36 inch per ACI 318


Include Anchorage Moment:


Concrete Material: No


f'c = 2,500 psi Concrete compressive stress


bw = 22.000 in Grade beam width


Welds:


FEXX = 70 ksi Weld electrode minimum strength


ΦWeld = 0.75 Resistance factor for welds


wmin = 0.5038 in 5/8*tsp Fillet size per AISC Steel Manual 14th edition and to develop Fy*Ast per AISC 341-16.


wsize = 9/16 in Fillet weld size on each size


2. AXIAL DESIGN


2.1 Concrete Bearing:


A1 = 83.71875 in
2 Area of base plate


A2 = 83.71875 in
2 Area of concrete support concentric with base plate


Φbrg = 0.65 Resistance factor for concrete bearing


√A2/A1 = 1.0 =√A2/A1


fp(max) = 4.25 ksi =0.85*f'c/ (1000*min(√A2/A1,2.0))


Pp = 356 kips =A2*f p(max)


fPp = 231 kips =Φbrg*Pp


DCR_conc= 0.039 OK =P u1 / f P P , OK if DCR_conc <= 1.03


SMF COLUMN FIXED BASE DESIGN  (COLUMN 2& 3 )


Column Fixed base Summary
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2.2 Plate Yeilding


N = 10.80 =d


B = 10.30 =bf


l = 1.0 Conservative per AISC Manual Part 14


m = 0.27 =(N - 0.95 * d) / 2


n = 1.03 =(B - 0.8 * bf) / 2


ln' = 2.64 =( l * sqrt(d * bf)) / 4


tminP1 = 0.159 in. = l n' * sqrt(2 * Pu /(0.9* F yP  * B *N))


tminP2 = 0.454 in. =0.75*tw


DCR_Pyield = 0.726 OK =max(t minP1 ,t minP2 )/t P , OK if DCR_Pyield <= 1.03


3. SHEAR DESIGN


3.1 Column Shear Strength


Mpc = 5650.0 kip-ft =Fy * Zx   (Nominal plastic flexural strength of the column)


Vu2 = 63.22 kips =2*M pc  / H


Vu = 63.22 kips =max(V u1 , V u2 )


b1 = 0.85 from ACI 318 Section 10.2.7.3


g = 178.75 g=H


Vn1 = 64.11 kips =1.54*sqrt(f'c)*(bw/bf)
0.66


* b 1*bf*(Le-2")*(0.58-0.22* b 1)/(0.88+g/2/(Le-2"))


P = 50.05 kips = f brg *(tf + 2)*bf*f'c


M2 = 270.24 kip.in = P*d/2


Vn2 = 11.03 kips = M 2 /Le


Vn = 64.11 kips = If (Include Anchorage Moment = "Yes", V n1  + V n2 , V n1 )


DCR_ColV = 0.986 OK =V u /V n , OK if DCR_Col <= 1.03


3.2 Required transfer reinforcement:


Fysr = 60.00 ksi value defined previously


Atbmin = 0.290 in.
2


=0.03*f'c*(Le-2")*bf/ Fysr


Atbmax = 38.546 in.
2


=0.08*(Le-2")*bw-As


Atb = 0.884 in.
2 =n bar * p * d bar ^2 / 4


DCR_Bar = 0.328 OK =A tb / min(A tbmin , A tbmax ), OK if DCR_Bar <= 1.03


3.2 Longitudinal Foundation Reinforcement Requirement  (EOR to provide calculations):


As = 1.05 in.
2


=V u  / F yR


AA


SECTION A-A


B


B


SECTION B-B
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4. DESIGN SUMMARY:


Axial DCR = 0.726 Shear DCR = 0.986 bw = 22.000 in. (Min.)


Check = OK Check = OK Le = 24.500 in. (Min.)


DGB = 27.000 in. (Min.)


Combo Pu1 (kips) DCR Check Vu1 (kips) Vu (kips) DCR Check


36 10.91 0.73 OK 0.52 63.22 0.99 OK


37 16.22 0.73 OK 0.53 63.22 0.99 OK


38 16.41 0.73 OK 0.53 63.22 0.99 OK


39 15.43 0.73 OK 0.53 63.22 0.99 OK


40 13.77 0.73 OK 0.53 63.22 0.99 OK


41 11.79 0.73 OK 0.01 63.22 0.99 OK


42 11.79 0.73 OK 0.01 63.22 0.99 OK


43 14.39 0.73 OK 0.53 63.22 0.99 OK


44 12.42 0.73 OK 0.01 63.22 0.99 OK


45 12.42 0.73 OK 0.01 63.22 0.99 OK


46 11.26 0.73 OK 0.52 63.22 0.99 OK


47 9.28 0.73 OK 0.00 63.22 0.99 OK


48 9.28 0.73 OK 0.00 63.22 0.99 OK


49 11.97 0.73 OK 0.01 63.22 0.99 OK


50 11.97 0.73 OK 0.01 63.22 0.99 OK


51 12.16 0.73 OK 0.01 63.22 0.99 OK


52 12.16 0.73 OK 0.01 63.22 0.99 OK


53 11.18 0.73 OK 0.01 63.22 0.99 OK


54 11.18 0.73 OK 0.01 63.22 0.99 OK


55 14.29 0.73 OK 4.80 63.22 0.99 OK


56 14.30 0.73 OK 4.80 63.22 0.99 OK


57 6.96 0.73 OK 0.00 63.22 0.99 OK


58 6.96 0.73 OK 0.00 63.22 0.99 OK


59 6.66 0.73 OK 4.80 63.22 0.99 OK


60 6.67 0.73 OK 4.80 63.22 0.99 OK


61 16.71 0.73 OK 14.39 63.22 0.99 OK


62 16.72 0.73 OK 14.39 63.22 0.99 OK


63 9.09 0.73 OK 14.39 63.22 0.99 OK


64 9.09 0.73 OK 14.39 63.22 0.99 OK


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(0.9 - 0.2 SDS) D + E


1.2 D + 1.6 R - 0.8 W


1.2 D + 1.6 W + 0.5 L + 0.5 Lr


1.2 D - 1.6 W + 0.5 L + 0.5 Lr


1.2 D + 1.6 W + 0.5 L + 0.5 S


1.2 D - 1.6 W + 0.5 L + 0.5 S


1.2 D + 1.6 W + 0.5 L + 0.5 R


1.2 D - 1.6 W + 0.5 L + 0.5 R


(1.2 + 0.2 SDS)D + E + 0.5 L + f2*S


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.6 W


0.9 D - 1.6 W 


1.2 D + 1.6 R + 0.8 W


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.8 W


1.2 D + 1.6 Lr - 0.8 W


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.8 W


1.2 D + 1.6 S - 0.8 W


1.2 D + 1.6 R + 0.5 L


Load Combinations


Axial Check Shear Check
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date:  5/3/2019


By:  bchi


SMF BEAM TOP WOOD NAILER ATTACHMENT DESIGN


BOLT LATERAL DESIGN VALUES


Species: DFL Steel Gauge: 0.5 Bolt Size: 3/4


Main Member Single 4X Fu: 65000 Angle to Grain 0
Note:  Enter 


any angle 
Countersink 3/4"


ASTM A572 Gr 50 Steel  


Bolt Design Information


Im, Is II IIIm, IIIs, IV


0.75 45000 2.750 5.500 1.00 0.0627 4 3.6 3.2


Steel Design Information Wood Design Information


Fu tsteel twood SG Fem(q) Fes


65000 0.5 2.75 0.5 5600 89375


Design Calculations


k1 K2 K3 Z (Im) Z (Is): Z (II): Z (IIIm): Z (IIIs): Z (IV):


0.180 0.604 6.667 2888 8379 1679 1938 2121 2210


100% 115% 125% 133% 160%


Single Shear: 1679 1930 2098 2233 2686


ASD Bolt Zallow = 2686 lbs Per NDS:  3/4" Diameter Bolts, Single Shear, CD = 1.60


1.2 x ASD Bolt Zallow = 3223 lbs 1.2 Increase for Overstrength Forces per ASCE 7-10 12.4.3.3


BEAM 1: BEAM 4:


Seismic Lateral Load = 1,180 lbs Seismic Lateral Load = 2,458 lbs


Wind Lateral Load = 0 lbs Wind Lateral Load = 0 lbs


Link = MF4-2.25 in


Wo = 3 Lbm = 104.38 in


Vreq = 7,375 lbs Lnailer = 56.125 in


n_bolts_req'd = 2.29 S_bolt = 28.0625


n_bolt_min = 4 3/4" dia. A307 Bolts Check = OK


BEAM 2: BEAM 5:


Seismic Lateral Load = 1,240 lbs Seismic Lateral Load = 2,583 lbs


Wind Lateral Load = 0 lbs Wind Lateral Load = 0 lbs


Link = MF4-2.25


Wo = 3 Lbm = 110.13 in


Vreq = 7,750 lbs Lnailer = 61.875 in


n_bolts_req'd = 2.40 S_bolt = 30.9375 in


n_bolt_min = 4 3/4" dia. A307 Bolts Check = OK


BEAM 3: BEAM 6:


Seismic Lateral Load = 1,180 lbs Seismic Lateral Load = 2,458 lbs


Wind Lateral Load = 0 lbs Wind Lateral Load = 0 lbs


Link = MF4-2.25


Wo = 3 Lbm = 104.38 in


Vreq = 7,375 lbs Lnailer = 56.125 in


n_bolts_req'd = 2.29 S_bolt = 28.0625 in


n_bolt_min = 4 3/4" dia. A307 Bolts Check = OK


Rd


ALLOWABLE LOADS


Wood Data Steel Data Bolt Data


D Fyb lm Rt Kq Re
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Note: Footing sizes shown is based on anchorage design only.  Actual footing/grade
beam size and reinforcing must be determined by Designer based on project specific
geometry and allowable soil pressures.
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Frame Model: Custom 2-story x 1-bay SMF Frame (SMF-2X)
Frame ID: MF-2 (Grid 3)


Project Location: 6059 77th Ave SE, Mercer Island, WA 98040


Engineer of Record: Dibble Engineers, Inc.


Column1 Size: W12X106 Column2 Size: W12X106


Beam 1 Size: W12X65 Beam 2 Size: W12X65


Link 1 Size: MF4-4 Link 2 Size: MF4-4


 H1 = 163.8 in H2 = 127.5 in HO1 = 0.0 in


W1 = 115.6 in D = 0.75 HO2 = 0.0 in


Package Contents:


Design Summary


SAP2000 Model Input


SAP2000 beam and column design


Moment Connection Design


Column Base Plate Design


Nailer Attachment Design


Design Date: 5/3/2019


Design by: B.Tran


Job No.: ES-191628


Note: These calculations are only applicable to frames designed and manufactured by


Simpson Strong-Tie Company Inc.  Any other use of these calculations, or portion


thereof, for purposes other than specifying frames manufactured by Simpson Strong-Tie


is expressly prohibited.


Note: Signed & Sealed Calculations will be provided to the Building Department as a


deferred submittal upon request.  Signed & Sealed Calculations will not be issued


until completion of a frame order from Simpson Strong-Tie Company Inc.  


Stamped but Unsigned calculations are provided for the plancheck review process.


Stamped and Signed Calculations are required to be on file with the building


department for final permitting.


Note: Simpson Strong-Tie
®
 Strong Frame


®
 and the Yield-Link


™
 structural fuse are protected under


US patent number 8,001,734 B2 and must be supplied or licensed through Simpson Strong-Tie.


SIMPSON STRONG-FRAME®


SPECIAL MOMENT FRAME


DESIGN CALCULATION PACKAGE


SIMPSON STRONG-TIE® COMPANY, INC.
The World’s “No Equal” Structural Connector Company
5956 W. Las Positas Blvd.  ● Pleasanton, California  94588
Telephone:  (800) 999-5099   ● Fax:  (925) 847-15977
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Simpson Strong-Tie
Special Moment Frame Design Summary


Frame Model: Custom 2-story x 1-bay SMF Frame (SMF-2X)


Design Codes/References Used:


2015 International Building Code


AISC Steel Construction Manual - 14th Edition


Simpson Strong Tie Design Procedure for SST SMF


Material Design Properties:
Beam/Column Steel: ASTM A992 Fy = 50 ksi


Plate Steel: ASTM A572 Grade 50 Fy = 50 ksi


(Link, Baseplate, cap plate, stiffener and shear plate)


High Strength Bolts:


Link-Stem-to beam:  ASTM F2280 Twisted off bolts (ASTM A449 Equivalent), Pre-tensioned


Link-flange-to column:  ASTM A325 (Snug-tight)


Shear plate-to-column:  ASTM A325 (Snug-tight)
Anchor Bolts:  ASTM F1554 Gr 36, ASTM A36, or ASTM A449 (See Base Plate design)


Weld Electrodes:  E70XX


Notes:


(1) Simpson Strong-Tie Strong Frame Moment Frames are designed using Load and Resistance Factored design (LRFD)


methodology for determining frame drift and strength limits. Allowable Stress Design (ASD) shear and drift are determined as


V(ASD) = 0.7 X V(LRFD) and Drift(ASD) = 0.7 X Drift(LRFD) for seismic load combinations and V(ASD) = V(LRFD) / 1.6


for wind load combinations.


(2) The following calculations are provided for justifying that Simpson Strong-Tie Strong Frame Moment Frame component 


capacities meet or exceed the design forces and criteria provided & determined by the Designer. Simpson Strong-Tie has not


confirmed and is not responsible for any of the design, engineering, calculations, or derivation of the structural forces or drifts


related to the building and the designed elements. Moment frames and other lateral resisting elements placed in the same 


lateral resisting shear line shall have applied lateral loads proportioned based on relative stiffness.


(3) This Simpson Strong-Tie Strong Frame Moment Frame is part of the overall lateral force resisting system of the structure. 


Design of the building's lateral force resisting system, including the load path to transfer lateral forces from the structure to 


the ground, is the responsibility of the designer. The designer must specify the required components of the complete load 


transfer path including diaphragms, shear transfer, chords and collectors and foundations. 


(4) Footing dimensions provided are the minimums required for concrete anchorage requirements only. The designer must 


determine required footing size and reinforcing for other design limits, such as foundation shear and bending, soil bearing 


shear transfer, and frame stability / overturning. Designer shall detail actual footing / grade beam size and reinforcing. 


(5) Holes in base plates are over-sized for erection tolerance. Designer must evaluate effects of over-sized holes and provide  


plate washer with standard-size holes welded to base plate or request base plates with standard-size holes where required. 


(6) Refer to Strong Frame installation detail sheets for allowable field modifications and additions. Welding shall be in 


accordance with AWS D1.1 and AWS D1.8 (as applicable for seismic). Welds shall be specified by the designer. Provide 


welding special inspection as required by the local building department.


COMMENTS:


SIMPSON STRONG-TIE® COMPANY, INC.
The World’s “No Equal” Structural Connector Company
5956 W. Las Positas Blvd.  ● Pleasanton, California  94588
Telephone:  (800) 999-5099   ● Fax:  (925) 847-1597
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Simpson Strong-Tie by: bchi


Date:5/3/2019


1. Project Information:


Job Name: 6059 77th Ave SE Date: 5/3/2019


Project Address: 6059 77th Ave SE, Mercer Island, WA 98040 Engineer: Dibble Engineers, Inc.


Frame ID: MF-2 (Grid 3) Phone: 425.828.4200 x237


SST Enginer: B.Tran E-mail: Justin@DibbleEngineers.com


2. Frame Geometry: Design Criteria:


Frame ID: Design Code= 2015 IBC


ft in SDS= 0.976


Clear Opening Width(W1)= 9 ft 7.63 in Column= W12X106 R_load= 6.5


Outside Width(W2)= 12 ft 3.38 in Beam2= W12X65 R_frame= 6.5


Top Plate Height(H1)= 13 ft 7.75 in Link2 ID= MF4-4 Cd= 4


Bottom Nailer Height(H1_min)= 0 ft 0.00 in OK OK Omega= 3


Floor Depth (D)= 0 ft 0.75 in I= 1


Top Plate Height(H2)= 10 ft 7.50 in Beam1= W12X65 OK Rho= 1


Bottom Nailer Height(H2_min)= 0 ft 0.00 in OK Link1 ID= MF4-4 Seismic Drift Limit= 0.02 Hx


Foundation offset (HO1)= 0 ft 0.00 in Wind Drift Limit: hx/ 50


Foundation offset (HO2)= 0 ft 0.00 in


A= 24.00 in OK Shear tab 1 Heavy Beam Deflection Limits:


B= 24.00 in OK Shear tab 2 Heavy Live Load= L/ 480


Dead + Live Load= L/ 360


Base Fixity: Fixed Snow/Wind Load= L/ 360


Slab Height: 8.00 in Beam Deflection Limits (Simply Supported):


Min. Grade Beam Depth: 33.00 in SS_beam Limit= L/ 360


3. Loading:
3.1 Uniform Loads: (Negative value for uplift), 1st Floor Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 282 plf 0.00 10.96 Y WLR1= 0 plf 0.00 0.00 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 628 plf 0.00 10.96 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 0 plf 0.00 0.00 Y


Snow Factor= 0.2


3.2 Uniform Loads: (Negative value for uplift), 2nd Floor/Roof Beam


Left End (ft) RightEnd (ft)  To Rcc? Left End (ft) RightEnd (ft)  To Rcc?


WDL1= 95 plf 0.00 10.96 Y WLR1= 0 plf 0.00 0.00 Y


WDL2= 0 plf 0.00 0.00 Y WLR2= 0 plf 0.00 0.00 Y


WDL3= 0 plf 0.00 0.00 Y WLL1= 253 plf 0.00 10.96 Y


Rain Load= 0 plf 0.00 0.00 Y WLL2= 0 plf 0.00 0.00 Y


Wind Uplift= 0 plf 0.00 0.00 Y Snow Load= 0 plf 0.00 0.00 Y


Snow Factor= 0.2


3.3: Point Loads:


Lateral (1st Flr Bm) FEQ1= 12200 lbs, ASD Seismic Load FWIND1= 0 lbs, ASD Wind Load


FEQ1= 17429 lbs, LRFD Seismic Load FWIND1= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 1st Floor Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P11 (lbs)= 0 0 0 0 0 0 0 X1= 0.00 ft N


P12 (lbs)= 0 0 0 0 0 0 0 X2= 0.00 ft N


P13 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P14 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P15 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P16 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P17 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P18 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Lateral (2nd Flr Bm) FEQ2= 12410 lbs, ASD Seismic Load FWIND2= 0 lbs, ASD Wind Load


FEQ2= 17729 lbs, LRFD Seismic Load FWIND2= 0 lbs, LRFD Wind Load


Beam Point Loads (Negative value for uplift, wind and seismic, include  W  included as appropriate), 2nd Floor/Roof  Beam


DL LL LR Snow (S) Rain (R) Wind (W) Seismic (Ev) Distance At Rcc?


P21 (lbs)= 1200 0 0 0 0 0 0 X1= 0.00 ft N


P22 (lbs)= 1200 0 0 0 0 0 0 X2= 10.96 ft Y


P23 (lbs)= 0 0 0 0 0 0 0 X3= 0.00 ft N


P24 (lbs)= 0 0 0 0 0 0 0 X4= 0.00 ft N


P25 (lbs)= 0 0 0 0 0 0 0 X5= 0.00 ft N


P26 (lbs)= 0 0 0 0 0 0 0 X6= 0.00 ft N


P27 (lbs)= 0 0 0 0 0 0 0 X7= 0.00 ft N


P28 (lbs)= 0 0 0 0 0 0 0 X8= 0.00 ft N


Custom SizesSMF-2X12z12z12z-116.625x171.75x330-(MF4-4)-(MF4-4)
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Simpson Strong-Tie by: bchi


Date:5/3/2019


2-STORY X 1-BAY SMF DESIGN SUMMARY: DCR Limit Check


FRAME SEISMIC DRIFT (Hx1) DCR 0.797 1.03 OK


FRAME SEISMIC DRIFT (Hx2) DCR 0.952 1.03 OK


FRAME WIND DRIFT (Hx1) DCR 0.000 1.03 OK


FRAME WIND DRIFT (Hx2) DCR 0.000 1,03 OK


BEAM DELECTION CHECK:


STEP 2: BEAM1 WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.043 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.035 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.043 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.000 1.00 OK


STEP 2: BEAM1 WITH SIMPLY SUPPORTED CONNECTIONS  DEFLECTION DCR= 0.018 1.00 OK


PR FRAME: LIVE LOAD DEFLECTION DCR= 0.017 1.00 OK


PR FRAME: LIVE + DEAD LOAD DEFLECTION DCR= 0.024 1.00 OK


PR FRAME: WIND DEFLECTION DCR= 0.000 1.00 OK


PR FRAME: SNOW DEFLECTION DCR= 0.000 1.00 OK


LINK CHECK:


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.786 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.848 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.862 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.712 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.889 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.746 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.961 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.857 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.508 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.797 1.00 OK


STEP 3: REQUIRED LINK YIELD STRENGTH/LINK AXIAL FORCE DEMAND CHECK 0.612 1.00 OK


STEP 5: LINK YIELDING STEM WIDTH AND THICKNESS OK - OK


STEP 6: STEM STRAIN DEMAND CHECK/LINK STEM YIELDING LENGTH CHECK 0.672 1.00 OK


8.1: DESIGN LINK STEM TO BEAM FLANGE BOLT FOR SHEAR TRANSFER 0.848 1.00 OK


8.4a: CHECK LINK-STEM FOR BOLT BEARING 0.862 1.00 OK


8.4a: CHECK BEAM FLANGE FOR BOLT BEARING 0.712 1.00 OK


8.4b: CHECK LINK-STEM FOR TENSILE YIELDING AND TENSILE RUPTURE 0.889 1.00 OK


8.4c: CHECK LINK-STEM FOR BLOCK SHEAR 0.746 1.00 OK


9.1: DETERMINE LINK FLANGE TO COLUMN FLANGE BOLT DIAMETER 0.961 1.00 OK


9.2: DETERMINE LINK FLANGE THICKNESS 0.857 1.00 OK


9.3: CHECK LINK FLANGE THICKNESS FOR SHEAR DUE TO BOLT TENSION 0.508 1.00 OK


11.1 CHECK FRAME DRIFT WITH PR CONNECTIONS 0.952 1.00 OK


COLUMN CHECK:


LEFT COLUMN MAX DCR 0.945 1.00 OK


RIGHT COLUMN MAX DCR 0.945 1.00 OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.300 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.734 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.580 1.00 OK


LEFT COLUMN MAX DCR 0.349 1.00 OK


RIGHT COLUMN MAX DCR 0.349 1.00 OK


STEP 14:  STRONG COLUMN WEAK LINK CHECK 0.298 1.00 OK


STEP 16: COLUMN PANEL ZONE CHECK 0.734 1.04 OK


18.1a CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING OK - OK


18.1b FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY 0.000 1.00 OK


18.2a STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE 0.000 1.00 OK


18.2b STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB 0.000 1.00 OK


18.3a CONNECTION AWAY FROM COLUMN ENDS (SST Step 18 Table 1.1) 0.580 1.00 OK


18.3b CONNECTION AT STIFFEND COLUMN END (SST STEP 18, TABLE 1.2, CASE 1) 0.495 1.03 OK
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BEAM CHECK:


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.047 1.00 OK


PR FRAME BEAM MAX DCR= 0.618 1.00 OK


BEAM FLANGE  CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.557 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.444 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.774 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.689 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 1.000 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.394 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.308 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.319 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.431 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.257 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.280 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.292 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.228 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.464 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.284 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.518 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.518 1.00 OK
15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


SIMPLY SUPPORTED BEAM MAX STRENGTH DCR= 0.020 1.00 OK


PR FRAME BEAM MAX DCR= 0.482 1.00 OK


BEAM FLANGE  CHECK OK - OK


15.1a:  SHEAR PLATE BOLT SIZE 0.548 1.00 OK


SHEAR PLATE GEOMETRY CHECK OK - OK


15.3a:  SHEAR PLATE YIELDING 0.562 1.00 OK


15.3b:  SHEAR PLATE RUPTURE 0.979 1.00 OK


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT 0.872 1.00 OK


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD 0.938 1.00 OK


15.5:  BEAM WEB BEARING X-DIR. 0.405 1.00 OK


15.5:  SHEAR TAB BEARING X-DIR. 0.421 1.00 OK


15.5:  BEAM WEB BEARING Y-DIR. 0.303 1.00 OK


15.5:  SHEAR TAB BEARING Y-DIR. 0.545 1.00 OK


15.5:  BEAM WEB BEARING X+Y 0.256 1.00 OK


15.5:  SHEAR TAB BEARING X+Y 0.475 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X-DIR. 0.300 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X-DIR, 0.312 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR Y-DIR. 0.440 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR Y-DIR, 0.360 1.00 OK


15.5b:  BEAM WEB  BLOCKSHEAR X+Y 0.510 1.00 OK


15.5b:  SHEAR TAB BLOCKSHEAR X+Y 0.372 1.00 OK


15.6:  BEAM DEPTH CLEARANCE CHECK OK - OK


FIXED BASE COLUMN WIDTH-TO-THICKNESS CHECK


bf/2*tf_columns= 6.17 7.22 OK


h/tw_columns= 15.9 55.40 OK


2nd Level


Beam 2


1st Level


Beam 1
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Simpson Strong-Tie Load Cases/ Combinations by: bchi


Date:5/3/2019


Code= 2015 IBC 2015 IBC


Sds= 0.976


W= 3 User input (2.5 or 3)


f2= 0.2 Snow load factor


r= 1


D L Lr S R W E Ev Ni


1 1 0 0 0 0 0 0 0 0


2 0 1 0 0 0 0 0 0 0


3 0 0 1 0 0 0 0 0 0


4 0 0 0 1 0 0 0 0 0


5 0 0 0 0 1 0 0 0 0


6 0 0 0 0 0 1 0 0 0


7 0 0 0 0 0 0 1 1 0


8 1 0 0 0 0 0 0 0 1


9 1 1 0 0 0 0 0 0 1


10 1 0 1 0 0 0 0 0 1


11 1 0 0 1 0 0 0 0 1


12 1 0 0 0 1 0 0 0 1


13 1 0.75 0.75 0 0 0 0 0 1


14 1 0.75 0 0.75 0 0 0 0 1


15 1 0.75 0 0 0.75 0 0 0 1


16 1 0 0 0 0 0.6 0 0 0


17 1 0 0 0 0 -0.6 0 0 0


18 1.13664 0 0 0 0 0 0.7 0.7000 0


19 1.13664 0 0 0 0 0 -0.7 -0.700 0


20 1 0.75 0.75 0 0 0.45 0 0 0


21 1 0.75 0.75 0 0 -0.45 0 0 0


22 1 0.75 0 0.75 0 0.45 0 0 0


23 1 0.75 0 0.75 0 -0.45 0 0 0


24 1 0.75 0 0 0.75 0.45 0 0 0


25 1 0.75 0 0 0.75 -0.45 0 0 0


26 1.10248 0.75 0.75 0 0 0 0.525 0.525 0


27 1.10248 0.75 0.75 0 0 0 -0.525 -0.525 0


28 1.10248 0.75 0 0.75 0 0 0.5250 0.525 0


29 1.10248 0.75 0 0.75 0 0 -0.5250 -0.525 0


30 1.10248 0.75 0 0 0.75 0 0.5250 0.525 0


31 1.10248 0.75 0 0 0.75 0 -0.5250 -0.525 0


32 0.6 0 0 0 0 0.6 0 0 0


33 0.6 0 0 0 0 -0.6 0 0 0


34 0.46336 0 0 0 0 0 0.7 0.7000 0


35 0.46336 0 0 0 0 0 -0.7 -0.700 0


36 1.4 0 0 0 0 0 0 0 1


37 1.2 1.6 0.5 0 0 0 0 0 1


38 1.2 1.6 0 0.5 0 0 0 0 1


39 1.2 1.6 0 0 0.5 0 0 0 1


40 1.2 0.5 1.6 0 0 0 0 0 1


41 1.2 0 1.6 0 0 0.5 0 0 0


42 1.2 0 1.6 0 0 -0.5 0 0 0


43 1.2 0.5 0 1.6 0 0 0 0 1


44 1.2 0 0 1.6 0 0.5 0 0 0


45 1.2 0 0 1.6 0 -0.5 0 0 0


46 1.2 0.5 0 0 1.6 0 0 0 1


47 1.2 0 0 0 1.6 0.5 0 0 0


48 1.2 0 0 0 1.6 -0.5 0 0 0


49 1.2 0.5 0.5 0 0 1 0 0 0


50 1.2 0.5 0.5 0 0 -1 0 0 0


51 1.2 0.5 0 0.5 0 1 0 0 0


52 1.2 0.5 0 0.5 0 -1 0 0 0


53 1.2 0.5 0 0 0.5 1 0 0 0


54 1.2 0.5 0 0 0.5 -1 0 0 0


55 1.3952 0.5 0 0.2 0 0 1 1.0000 0


56 1.3952 0.5 0 0.2 0 0 -1 -1.000 0


57 0.9 0 0 0 0 1 0 0 0


58 0.9 0 0 0 0 -1 0 0 0


59 0.7048 0 0 0 0 0 1 1.0000 0


60 0.7048 0 0 0 0 0 -1 -1.000 0


61 1.3952 0.5 0 0.2 0 0 3 3 0


62 1.3952 0.5 0 0.2 0 0 -3 -3 0


63 0.7048 0 0 0 0 0 3 3 0


64 0.7048 0 0 0 0 0 -3 -3 0


Combo  Load Combinations


D


D + 0.45 W + 0.75 L+ 0.75 S


D - 0.45 W + 0.75 L+ 0.75 S


Load Combination Multipliers


L
o


a
d


 C
a
s
e
s


L


Lr


S


R


W


D - 0.45 W + 0.75 L+ 0.75 Lr


E


D


A
S


D


D+ L


D + Lr


D + S


D + R


D + 0.75 L+ 0.75 Lr


D + 0.75 L+ 0.75 S


D + 0.75 L+ 0.75 R


D + 0.6 W


D - 0.6 W


(1.0 + 0.14 SDS) D +  0.7 E *r


(1.0 + 0.14 SDS) D -  0.7 E * r


D + 0.45 W + 0.75 L+ 0.75 Lr


1.2 D + 1 W + 0.5 L + 0.5 Lr


(0.6 - 0.14 SDS) D + 0.7 E*r


(0.6 - 0.14 SDS) D - 0.7 E*r


1.4 D


D + 0.45 W + 0.75 L+ 0.75 R


D - 0.45 W + 0.75 L+ 0.75 R


(1.0 + 0.105 SDS) D + 0.525 E*r+ 0.75 L + 0.75 Lr


(1.0 + 0.105 SDS) D - 0.525 E*r+ 0.75 L + 0.75 Lr


(1.0 + 0.105 SDS) D + 0.525 E*r + 0.75 L + 0.75 S


(1.0 + 0.105 SDS) D - 0.525 E*r + 0.75 L + 0.75 S


(1.0 + 0.105 SDS) D + 0.525 E*r + 0.75 L + 0.75 R


(1.0 + 0.105 SDS) D - 0.525 E*r + 0.75 L + 0.75 R


0.6 D + 0.6 W


0.6 D - 0.6 W


(0.9 - 0.2 SDS) D - WE


L
R


F
D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W


1.2 D - 1 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D - 1 W + 0.5 L + 0.5 Lr


1.2 D + 1 W + 0.5 L + 0.5 S


1.2 D - 1 W + 0.5 L + 0.5 S


1.2 D + 1 W + 0.5 L + 0.5 R


(1.2 + 0.2 SDS)D + E*r + 0.5 L + f2*S


(1.2 + 0.2 SDS)D - E*r + 0.5 L + f2* S


0.9 D + 1 W


0.9 D - 1 W


(0.9 - 0.2 SDS) D + E*r


(0.9 - 0.2 SDS) D - E*r


(1.2 + 0.2 SDS)D + WE + 0.5L + f2*S


(1.2 + 0.2 SDS)D -WE + 0.5L + f2*S


(0.9 - 0.2 SDS) D + WE
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


Seismic


Horizontal


Wind


Horizontal


3 LCM1 0.000 0.000 -0.001 10 LCM1 0.000 0.000 -0.001


3 LCM2 0.000 0.000 -0.001 10 LCM2 0.000 0.000 -0.001


3 LCM3 0.000 0.000 0.000 10 LCM3 0.000 0.000 0.000


3 LCM4 0.000 0.000 0.000 10 LCM4 0.000 0.000 0.000


3 LCM5 0.000 0.000 0.000 10 LCM5 0.000 0.000 0.000


3 LCM6 0.000 0.000 0.000 10 LCM6 0.000 0.000 0.000


3 LCM7 0.646 0.000 0.005 10 LCM7 0.646 0.000 -0.005


3 LCM8 0.019 0.000 -0.001 10 LCM8 0.019 0.000 -0.001


3 LCM9 0.019 0.000 -0.002 10 LCM9 0.019 0.000 -0.002


3 LCM10 0.019 0.000 -0.001 10 LCM10 0.019 0.000 -0.001


3 LCM11 0.019 0.000 -0.001 10 LCM11 0.019 0.000 -0.001


3 LCM12 0.019 0.000 -0.001 10 LCM12 0.019 0.000 -0.001


3 LCM13 0.019 0.000 -0.002 10 LCM13 0.019 0.000 -0.002


3 LCM14 0.019 0.000 -0.002 10 LCM14 0.019 0.000 -0.002


3 LCM15 0.019 0.000 -0.002 10 LCM15 0.019 0.000 -0.002


3 LCM16 0.000 0.000 -0.001 10 LCM16 0.000 0.000 -0.001


3 LCM17 0.000 0.000 -0.001 10 LCM17 0.000 0.000 -0.001


3 LCM18 0.452 0.000 0.002 10 LCM18 0.452 0.000 -0.005


3 LCM19 -0.452 0.000 -0.005 10 LCM19 -0.452 0.000 0.002


3 LCM20 0.000 0.000 -0.002 10 LCM20 0.000 0.000 -0.002 0.000


3 LCM21 0.000 0.000 -0.002 10 LCM21 0.000 0.000 -0.002 0.000


3 LCM22 0.000 0.000 -0.002 10 LCM22 0.000 0.000 -0.002 0.000


3 LCM23 0.000 0.000 -0.002 10 LCM23 0.000 0.000 -0.002 0.000


3 LCM24 0.000 0.000 -0.002 10 LCM24 0.000 0.000 -0.002 0.000


3 LCM25 0.000 0.000 -0.002 10 LCM25 0.000 0.000 -0.002 0.000


3 LCM26 0.339 0.000 0.001 10 LCM26 0.339 0.000 -0.004


3 LCM27 -0.339 0.000 -0.004 10 LCM27 -0.339 0.000 0.001


3 LCM28 0.339 0.000 0.001 10 LCM28 0.339 0.000 -0.004


3 LCM29 -0.339 0.000 -0.004 10 LCM29 -0.339 0.000 0.001


3 LCM30 0.339 0.000 0.001 10 LCM30 0.339 0.000 -0.004


3 LCM31 -0.339 0.000 -0.004 10 LCM31 -0.339 0.000 0.001


3 LCM32 0.000 0.000 -0.001 10 LCM32 0.000 0.000 -0.001


3 LCM33 0.000 0.000 -0.001 10 LCM33 0.000 0.000 -0.001


3 LCM34 0.452 0.000 0.003 10 LCM34 0.452 0.000 -0.004


3 LCM35 -0.452 0.000 -0.004 10 LCM35 -0.452 0.000 0.003


3 LCM36 0.019 0.000 -0.001 10 LCM36 0.019 0.000 -0.002


3 LCM37 0.019 0.000 -0.003 10 LCM37 0.019 0.000 -0.003


3 LCM38 0.019 0.000 -0.003 10 LCM38 0.019 0.000 -0.003


3 LCM39 0.019 0.000 -0.003 10 LCM39 0.019 0.000 -0.003


3 LCM40 0.019 0.000 -0.002 10 LCM40 0.019 0.000 -0.002


3 LCM41 0.000 0.000 -0.001 10 LCM41 0.000 0.000 -0.001


3 LCM42 0.000 0.000 -0.001 10 LCM42 0.000 0.000 -0.001


3 LCM43 0.019 0.000 -0.002 10 LCM43 0.019 0.000 -0.002


3 LCM44 0.000 0.000 -0.001 10 LCM44 0.000 0.000 -0.001


3 LCM45 0.000 0.000 -0.001 10 LCM45 0.000 0.000 -0.001


3 LCM46 0.019 0.000 -0.002 10 LCM46 0.019 0.000 -0.002


3 LCM47 0.000 0.000 -0.001 10 LCM47 0.000 0.000 -0.001


3 LCM48 0.000 0.000 -0.001 10 LCM48 0.000 0.000 -0.001


3 LCM49 0.000 0.000 -0.002 10 LCM49 0.000 0.000 -0.002


3 LCM50 0.000 0.000 -0.002 10 LCM50 0.000 0.000 -0.002


3 LCM51 0.000 0.000 -0.002 10 LCM51 0.000 0.000 -0.002


3 LCM52 0.000 0.000 -0.002 10 LCM52 0.000 0.000 -0.002


3 LCM53 0.000 0.000 -0.002 10 LCM53 0.000 0.000 -0.002


3 LCM54 0.000 0.000 -0.002 10 LCM54 0.000 0.000 -0.002


3 LCM55 0.646 0.000 0.003 10 LCM55 0.646 0.000 -0.007 0.646


3 LCM56 -0.646 0.000 -0.007 10 LCM56 -0.646 0.000 0.003 -0.646


3 LCM57 0.000 0.000 -0.001 10 LCM57 0.000 0.000 -0.001


3 LCM58 0.000 0.000 -0.001 10 LCM58 0.000 0.000 -0.001


3 LCM59 0.646 0.000 0.004 10 LCM59 0.646 0.000 -0.006 0.646


3 LCM60 -0.646 0.000 -0.006 10 LCM60 -0.646 0.000 0.004 -0.646


3 LCM61 1.938 0.000 0.012 10 LCM61 1.938 0.000 -0.016


3 LCM62 -1.938 0.000 -0.016 10 LCM62 -1.938 0.000 0.012


3 LCM63 1.938 0.000 0.014 10 LCM63 1.938 0.000 -0.015


3 LCM64 -1.938 0.000 -0.015 10 LCM64 -1.938 0.000 0.014


Joint Displacement (in)  (1st Floor)
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Simpson Strong-Tie Joint Displacement by: bchi


Date:5/3/2019


Joint Combo
U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical
Joint Combo


U1 (X)


Horizontal
U2 (Y)


U3 (Z)


Vertical


Seismic


Horizontal


Wind


Horizontal


16 LCM1 0.000 0.000 -0.001 22 LCM1 0.000 0.000 -0.001


16 LCM2 0.000 0.000 -0.001 22 LCM2 0.000 0.000 -0.001


16 LCM3 0.000 0.000 0.000 22 LCM3 0.000 0.000 0.000


16 LCM4 0.000 0.000 0.000 22 LCM4 0.000 0.000 0.000


16 LCM5 0.000 0.000 0.000 22 LCM5 0.000 0.000 0.000


16 LCM6 0.000 0.000 0.000 22 LCM6 0.000 0.000 0.000


16 LCM7 1.250 0.000 0.006 22 LCM7 1.250 0.000 -0.006


16 LCM8 0.037 0.000 -0.001 22 LCM8 0.037 0.000 -0.002


16 LCM9 0.037 0.000 -0.002 22 LCM9 0.037 0.000 -0.003


16 LCM10 0.037 0.000 -0.001 22 LCM10 0.037 0.000 -0.002


16 LCM11 0.037 0.000 -0.001 22 LCM11 0.037 0.000 -0.002


16 LCM12 0.037 0.000 -0.001 22 LCM12 0.037 0.000 -0.002


16 LCM13 0.037 0.000 -0.002 22 LCM13 0.037 0.000 -0.002


16 LCM14 0.037 0.000 -0.002 22 LCM14 0.037 0.000 -0.002


16 LCM15 0.037 0.000 -0.002 22 LCM15 0.037 0.000 -0.002


16 LCM16 0.000 0.000 -0.001 22 LCM16 0.000 0.000 -0.001


16 LCM17 0.000 0.000 -0.001 22 LCM17 0.000 0.000 -0.001


16 LCM18 0.875 0.000 0.003 22 LCM18 0.875 0.000 -0.006


16 LCM19 -0.875 0.000 -0.006 22 LCM19 -0.875 0.000 0.003


16 LCM20 0.000 0.000 -0.002 22 LCM20 0.000 0.000 -0.002 0.000


16 LCM21 0.000 0.000 -0.002 22 LCM21 0.000 0.000 -0.002 0.000


16 LCM22 0.000 0.000 -0.002 22 LCM22 0.000 0.000 -0.002 0.000


16 LCM23 0.000 0.000 -0.002 22 LCM23 0.000 0.000 -0.002 0.000


16 LCM24 0.000 0.000 -0.002 22 LCM24 0.000 0.000 -0.002 0.000


16 LCM25 0.000 0.000 -0.002 22 LCM25 0.000 0.000 -0.002 0.000


16 LCM26 0.656 0.000 0.001 22 LCM26 0.656 0.000 -0.006


16 LCM27 -0.656 0.000 -0.006 22 LCM27 -0.656 0.000 0.001


16 LCM28 0.656 0.000 0.001 22 LCM28 0.656 0.000 -0.006


16 LCM29 -0.656 0.000 -0.006 22 LCM29 -0.656 0.000 0.001


16 LCM30 0.656 0.000 0.001 22 LCM30 0.656 0.000 -0.006


16 LCM31 -0.656 0.000 -0.006 22 LCM31 -0.656 0.000 0.001


16 LCM32 0.000 0.000 -0.001 22 LCM32 0.000 0.000 -0.001


16 LCM33 0.000 0.000 -0.001 22 LCM33 0.000 0.000 -0.001


16 LCM34 0.875 0.000 0.004 22 LCM34 0.875 0.000 -0.005


16 LCM35 -0.875 0.000 -0.005 22 LCM35 -0.875 0.000 0.004


16 LCM36 0.037 0.000 -0.002 22 LCM36 0.037 0.000 -0.002


16 LCM37 0.037 0.000 -0.003 22 LCM37 0.037 0.000 -0.004


16 LCM38 0.037 0.000 -0.003 22 LCM38 0.037 0.000 -0.004


16 LCM39 0.037 0.000 -0.003 22 LCM39 0.037 0.000 -0.004


16 LCM40 0.037 0.000 -0.002 22 LCM40 0.037 0.000 -0.002


16 LCM41 0.000 0.000 -0.002 22 LCM41 0.000 0.000 -0.002


16 LCM42 0.000 0.000 -0.002 22 LCM42 0.000 0.000 -0.002


16 LCM43 0.037 0.000 -0.002 22 LCM43 0.037 0.000 -0.002


16 LCM44 0.000 0.000 -0.002 22 LCM44 0.000 0.000 -0.002


16 LCM45 0.000 0.000 -0.002 22 LCM45 0.000 0.000 -0.002


16 LCM46 0.037 0.000 -0.002 22 LCM46 0.037 0.000 -0.002


16 LCM47 0.000 0.000 -0.002 22 LCM47 0.000 0.000 -0.002


16 LCM48 0.000 0.000 -0.002 22 LCM48 0.000 0.000 -0.002


16 LCM49 0.000 0.000 -0.002 22 LCM49 0.000 0.000 -0.002


16 LCM50 0.000 0.000 -0.002 22 LCM50 0.000 0.000 -0.002


16 LCM51 0.000 0.000 -0.002 22 LCM51 0.000 0.000 -0.002


16 LCM52 0.000 0.000 -0.002 22 LCM52 0.000 0.000 -0.002


16 LCM53 0.000 0.000 -0.002 22 LCM53 0.000 0.000 -0.002


16 LCM54 0.000 0.000 -0.002 22 LCM54 0.000 0.000 -0.002


16 LCM55 1.250 0.000 0.004 22 LCM55 1.249 0.000 -0.009 1.250


16 LCM56 -1.249 0.000 -0.009 22 LCM56 -1.250 0.000 0.004 -1.250


16 LCM57 0.000 0.000 -0.001 22 LCM57 0.000 0.000 -0.001


16 LCM58 0.000 0.000 -0.001 22 LCM58 0.000 0.000 -0.001


16 LCM59 1.250 0.000 0.005 22 LCM59 1.249 0.000 -0.007 1.250


16 LCM60 -1.249 0.000 -0.007 22 LCM60 -1.250 0.000 0.005 -1.250


16 LCM61 3.749 0.000 0.017 22 LCM61 3.748 0.000 -0.022


16 LCM62 -3.748 0.000 -0.022 22 LCM62 -3.749 0.000 0.017


16 LCM63 3.749 0.000 0.018 22 LCM63 3.749 0.000 -0.020


16 LCM64 -3.749 0.000 -0.020 22 LCM64 -3.749 0.000 0.018


Joint Displacement (in)  (1st Floor)
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Simpson Strong-Tie Connection Design Step 1-2 by: bchi


Date:5/3/2019


STEP 1: Beam and Column Sizes 


Note: Slightly Modified from Design Procedure, uses PR connection  instead of FR connection


Beam1 Size: W12X65 Beam2 Size: W12X65


d= 12.1 in d= 12.1 in


bbf= 12 in bbf= 12 in


tbf= 0.605 in tbf= 0.605 in


tbw= 0.39 in tbw= 0.39 in


Fy_bm= 50 ksi Fy_bm= 50 ksi


Fu_bm= 65 ksi Fu_bm= 65 ksi


Column Size: W12X106 Link1 Size: MF4-4


dc= 12.9 in


bcf= 12.2 in Link2 Size: MF4-4


tcf= 0.99 in


tcw= 0.61 in


Agc= 31.2 in^2


Fy_col= 50 ksi


Fu_col= 65 ksi


Seismic Drift Check:


Hcc1_aver.= 162.2 in Hcc2= 126.75 in


R_frame= 6.5 R_frame= 6.5


Cd= 4 Cd= 4


Allowable Drift= 0.02 Hx Allowable Drift= 0.02 Hx


I= 1 I= 1


Dallow= 0.811 in Dallow= 0.634 in


Ds_PR= 0.646 in Ds_PR= 0.603 in


DCR_SeismicDrift= 0.797 OK DCR_SeismicDrift= 0.952 OK


Wind Drift Check:


Allowable Drift= Hx/ 50 Allowable Drift= Hx/ 50


Allowable Drift= 3.244 in Allowable Drift= 2.535 in


D_PR1= 0.000 in D_PR2= 0.000 in


DCR_WindDrift= 0.000 OK DCR_WindDrift= 0.000 OK


SAP2000 Axial Spring Parameters:


Axial Force vs. link displacement relationship


Link 1 Force Displ. Link2 Force Displ.


Points kips in Points kips in


1 -156.000 -0.441 1 -156.000 -0.441


2 -156.000 -0.252 2 -156.000 -0.252


3 -110.000 -0.023 3 -110.000 -0.023


4 0.000 0.000 4 0.000 0.000


5 110.000 0.023 5 110.000 0.023


6 156.000 0.252 6 156.000 0.252


7 156.000 0.441 7 156.000 0.441


STEP 2: Check Beam with Simply Supported Connections in SAP2000


Lcc= 131.525 in Column center line to center line


a= 2.75 in Distance from column face to center hole of beam


Lh= 113.125 in =Lcc - dc - 2*a


Beam 1


Delta_ss1= 0.01 in SS beam deflection ( looked up from SAP_BmDelta)


Delta_allow= 0.314 in =Lh/ SS deflection limit


DCR_Delta_ss= 0.043 OK =Delta_ss/ Delta_allow


Beam 2


Delta_ss2= 0.01 in Absolute max beam deflection for LCM 36-40


Delta_allow= 0.314 in


DCR_Delta_ss= 0.018 OK
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 1) by: bchi


Date:5/3/2019


5.00 in 7.00 in 8.50 in


8.00 in


5.25 in


5.75 in 0.500 in


0.875 in


LINK1 ID: MF4-4


Beam1= W12X65 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 8.00 in


NY Length BeamSide (Lbm_side)= 8.50 in Central Neck Yield Width (w_stemYield)= 4.000 in


L_stem= 20.50 in NY Width BeamSide (Wbm_side)= 8.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 2.000 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 6.00 Gauge Along Width (bolt_g_stem)= 5.25 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.750 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 8.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Width (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Length (horiz) (bolt_s_flange)= 5.25 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.563 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 2.000 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 110 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 2.200 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 1.540 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 1)
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Simpson Strong-Tie Connection Design Step 3-11 (Beam 2) by: bchi


Date:5/3/2019


5.00 in 7.00 in 8.50 in


8.00 in


5.25 in


5.75 in 0.500 in


0.875 in


LINK2 ID: MF4-4


Beam2= W12X65 db= 12.1 in


LINK STEM GEOMETRY:


NY Length ColSide (Lcol_side)= 5.00 in Thickness (t_stem) = 0.50 in


Yield Length, incl. fillets (L_stemYield) = 7.00 in NY Width ColSide (Wcol_side)= 8.00 in


NY Length BeamSide (Lbm_side)= 8.50 in Central Neck Yield Width (w_stemYield)= 4.000 in


L_stem= 20.50 in NY Width BeamSide (Wbm_side)= 8.00 in


Fillet Radius (r_fillet)= 0.50 in Yielding Area (A_stemYield) = 2.000 in^2 =t_stem * w_stemYield


LINK STEM BOLTS:


Num. Bolts (n_bolt_linkBm)= 6.00 Gauge Along Width (bolt_g_stem)= 5.25 in


Bolt Type (Bolt_Gr_linkBm)= A490 Spacing Along Length (bolt_s_stem) = 2.75 in


Bolt Dia (boltD_linkBm)= 0.875 in First Bolt distance to Neck (Sc)= 1.50 in


Min. Bolt Length = 2.75 in Last Bolt distance to Edge (Sb) = 1.50 in


LINK FLANGE GEOMETRY:


Thickness (t_flange)= 0.875 in


Flange Width (W_flange)= 8.00 in


Flange height (H_flange) = 5.75 in


LINK FLANGE BOLTS:


Num. Bolts (n_bolt_linkCol) = 4 Gauge Along Length (vertical) (bolt_g_flange)= 3.25 in


Bolt Type (Bolt_Gr_linkCol)= A325 Spacing Along Width (horizontal) (bolt_s_flange)= 5.25 in


Bolt Dia (boltD_linkCol)_= 0.875 in


Min. Bolt Length = 3.5625 in


LINK MATERIAL:


Fy_link = 50 ksi


Fu_link = 65 ksi


Material Overstrength Factor (Rt_link) = 1.2 Ry_link= 1.1


Step 13.1: Top of Column Bracing Force


Per AISC 341-10, Section E3.4.c


A_link= 2.000 in^2 Link Yielding Area


Fy_link= 50.000 ksi Link Yield stress


Ry= 1.100 Ratio of expected yield to minimum yield


Pye_link= 110 kips =A_link * Fy_llink*Ry


0.02 * Pye_link= 2.200 kips Bracing Force (LRFD) at Top of column


Pbrace (ASD)= 1.540 kips =0.7*Bracing Force (LRFD) at Top of column


SMF Link Design/Check (For Beam 2)
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Simpson Strong-Tie by: bchi


Date:5/3/2019


STEP 15: DESIGN BEAM WEB TO COLUMN FLANGE CONNECTION


15.1a:  SHEAR PLATE BOLT SIZE


Beam Section (bmSize) = W12X65 Value previously defined


Beam Depth (db)= 12.10 in Value previously defined


Fy_sp= 50 ksi


Fu_sp = 65 ksi


Fy_bm= 50 ksi


Fu_bm = 65 ksi


Axial Load (Pu_SST)= 22.77 kips Max axial force per LCM61-64 from SAP_BeamReactions, SAP output


Vertical Load (Vu_bm)= 38.19 kips Value previously defined from Step 12


Vu_bolt= 17.1 kips = Sqrt ( (Pu_SST/ n_Hbolt_SST)^2 + (Vu_bm/ n_Vbolt_SST)^2 )


fbolt= 0.75


Bolt Type (Bolt_Gr_shearTab) = A325-X [A325-X default]


Bolt Dia (db_sp)= 7/8 in


No of vertical Bolts (n_Vbolts_SST)= 3


No of horizontal Bolts (n_Hbolts_SST)= 2


Fnv_A325N= 68 ksi = if (Bolt Type = "A490-X", 84, 68)


Anb_sp= 0.60 in^2 = Pi* (db_sp/2)^2


Rn_stBolt_shear= 40.89 kips = Fnv_A325N* Anb_sb


fRn_stBolt_Shear= 30.7 kips = Rn_stBolt_shear* f bolt


DCR_shearTabl_Cbolt= 0.557 OK = Vu_bolt/ f Rn_stBolt_shear


OK if DCR_shearTabl_Cbolt <= 1.05


15.2:  SHEAR PLATE GEOMETRY


a= 2.75 in Value previously defined


tsp= 0.5 in [0.375 default]


db = 12.1 in Value previously defined


h_flange = 5.75 in Value previously defined


t_stem = 0.5 in Value previously defined


h_clear = 0.25 in minimum clearance between link flange and shear tab


Bolt Spacing (S_min)= 2.33 in = 2.6667* max (db_sp)


Bolt Spacing (Svert)= 2.19 in OK  looked up value


Bolt Spacing (Shorz)= 2.19 in OK  looked up value


Bolt Vert. Edge dist (Lv_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lv_sp= 1 in Need to Check J3.10 and J4, see Section 15.5 below


h_sp max = 6.35 in


Plate Depth (h_sp)= 6.375 in OK = Lv_sp* 2 + Svert* 2


Bolt Horz. Edge dist (Lh_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lh_sp= 1.75 in OK


Plate Width (W_shearTab) = 6.69 in = Lh_sp + a + Shorz


Lslot_min= 1.30625 in = db_sp + 1/8 + 0.14* Svert


LslotH = LslotV = 1.50 in OK OK if Lslot_min/ Lslot <= 1.03


 Shear Plate Geometry Check= OK OK if And (Svert = OK, Lv_sp = OK, Lh_sp = OK, Lslot = OK)


15.3a:  SHEAR PLATE YIELDING (VERTICAL)


fyield= 0.9


dHole_sp= 1.00 in = db_sp + 1/8


Asp_Agv= 3.188 in^2 = tsp* h_sp


fVy_sp= 86.06 kips = f yield* 0.6* Asp_Agv* Fy_sp


DCR_spYield= 0.444 OK = Vu_bm/ f Vy_sp


OK if DCR_spYield <= DCR_allowed


15.3b:  SHEAR PLATE RUPTURE (VERTICAL)


frupture= 0.75


Asp_nv= 1.69 in^2 = hsp* tsp - dHole_sp* n_Vbolts_SST* tsp


fVrupture_sp= 49.36 kips = f rupture* 0.6* Fu_shearTab* Asp_nv


DCR_spRupture= 0.774 OK = Vu_bm/ f Vrupture_sp
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Simpson Strong-Tie by: bchi


Date:5/3/2019


15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT


fb= 0.90


a= 2.75 in Value previously defined


Vuy= 38.19 kips = Vu_bm


Mecc= 105.03 kips*in = Vuy* a


x1 = 0.50  assume 1/2 of axial is resisted by each bolt


x2 = 0.50 =1-x1


qWhitmore= 30 deg


Lwhitmore1 = 4.05 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore1 = 2.03 in^2 = Lwhitmore1* tsp


Lwhitmore2 = 6.38 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore2 = 3.19 in^2 = Lwhitmore2* tsp


Ssp= 3.39 in^3 = tsp* hsp^2/ 6


Isp= 10.80 in^4 = tsp* hsp^3/ 12


fb1= 31.01 ksi = Mecc/ Ssp


yb= 2.03 in = Lwhitmore1/ 2


fb2= 19.70 ksi = Mecc* yb/ Isp


fa2= 9.20 ksi = x1*Pu_SST/ Awhitmore1 + x2*Pu_SST/ Awhitmore2


ftot2= 28.90 ksi = fa2 + fb2


fmax_sp= 31.01 ksi = max (fb1, ftot2)


fb*Fy_sp= 45.00 ksi = f b* Fy_shearTab


DCR_sp= 0.689 OK = fmax_sp/ ( f b* Fy_shearTab), OK if DCR_sp <= DCR_Allowed


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD


tsp= 0.500 in value previously defined


tw_sp_min= 0.3125 in  = 5/8*tsp Fillet size to develop plate, Per AISC Steel Manual 14th edition


tw_sp= 0.3125 in Each Side [0.25 default] , page 10-102


DCR_spWeld= 1.000 OK = tw_sp_min/ tw_sp, OK if DCR_spWeld <= DCR_Allowed


15.5:  BEAM WEB AND SHEAR TAB BEARING


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fbolt= 0.75


tbw= 0.39 in value previously defined


Lb_edge= 1.75 in Edge distance for beam web bolt hole


Lc_bmWeb1 = 1.281 in = Lb_edge - (db_sp + 1/16)* 0.5


Lc_bmWeb2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_bmWeb= 2.531 in = Lb_edge - (db_sp + 1/16)* 0.5


fRn_beamWeb1= 57.75 kips = f bolt* 1.2* Lc_bmWeb* tbw* Fu_bmWeb


fRn_beamWeb2= 79.85 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb *n_Hbolt


fRn_beamWeb= 57.75 kips = min ( f Rn_beamWeb1, f Rn_beamWeb2)


DCR_bmWebX= 0.394 OK = Pu_SST/ f Rn_beamWeb, OK if DCR_bmWebX <= DCR_Allowed
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SHEAR PLATE:


tsp= 0.5 in value previously defined


Sp_edgeR = 1.75 in Edge distance for shear tab bolt hole


Lc_sp1 = 1.281 in = Sp_edgeR - (db_sp + 1/16)* 0.5


Lc_sp2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_sp= 2.531 in = Lc_sp1 + Lc_sp2


fRn_sp1= 74.04 kips = f bolt* 1.2* Lc_sp* tbw* Fu_bmWeb


fRn_sp2= 102.38 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb* n_Hbolt


fRn_sp= 74.04 kips = min ( f Rn_sp1, f Rn_sp2)


DCR_spX= 0.308 OK = Pu_SST/ f Rn_sp, OK if DCR_spX <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Lc1= 1.250 in = Svert - (db_sp + 1/16)


Lc2= 1.250 in = Lc1


Lc3= 3.258 in = (db - 2Svert - 2tbf)*0.5


 f*Rn_bmWebY1= 131.36 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc3)* tbw* Fu_bmWeb


 f*Rn_bmWebY2= 119.78 kips = f bolt* 2.4* (db_sp* n_bolts_SST)* tbw* Fu_bmWeb


 f*Rn_bmWebY= 119.78 kips = min ( f *Rn_bmWebY1, f *Rn_bmWebY2)


DCR_bmWebY= 0.319 OK = Vu_bm/ ( f * Rn_bmWebY), OK if DCR_bmWebY <= DCR_Allowed


SHEAR PLATE:


Lc4= 0.531 in = Lv_sp - (db_sp + 1/16)* 0.5


 f*Rn_spY1= 88.66 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc4)* tsp* Fu_shearTab


 f*Rn_spY2= 153.56 kips = f bolt* 2.4* db_sp* n_bolts_SST* tsp* Fu_shearTab


 f*Rn_spY= 88.66 kips = min ( f *Rn_spY1, f *Rn_spY2)


DCR_spY= 0.431 OK = Vu_bm/ ( f * Rn_spY), OK if DCR_spY <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


Px= 11.39 kips = Pu_SST/ n_Hbolts_SST


Py= 12.73 kips = Vu_bm/ n_Vbolts_SST


Pr= 17.08 kips = Sqrt (Px^2 + Py^2)


q= 0.841 radians = min(Atan (Py/ Px),1.571))


BEAM WEB:


Method 1: T and V circular interaction


DCR_bmWebqBearing1 = 0.257 = DCR_bmWebX
2
 + DCR_bmWebY


2


Method 2: Bearing in a diagonal line


Lvg_web1 = 2.625 in = Lb_edge/ (cos q )


Lvg_web2 = 5.906 in = (Lb_edge + Shorz)/ (cos q )


Lc_web1 = 2.125 in = Lvg_web1 - dHole_sp/2


Lc_web2 = 5.406 in = Lvg_web2 - dHole_sp/2


La_web= 7.531 in = min(d, Lc_web1, Lc_web2)


 f*Rn_bmWebq1= 171.827 kips = f bolt* 1.2* La_web* tbw* Fu_bmWeb


 f*Rn_bmWebq2= 79.853 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb*n_Hbolt


 f*Rn_bmWebq= 79.85 kips = min ( f * Rn_bmWeb q 1, f * Rn_bmWeb q 2)


DCR_bmWebqBearing2 = 0.214 = Pr/ f *Rn_bmWeb q


Ok if DCR_bmWebq <= DCR_Allowed


DCR_bmWebqBearing = 0.257 OK
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SHEAR PLATE:


Method 1: T and V circular interaction


DCR_spqBearing1 = 0.280 = DCR_spX
2
 + DCR_spY


2


Method 2: Bearing in a diagonal line


Lvg_sp= 2.625 in = Sp_edgeR/ cos( q)


La_sp= 2.125 in = min( h_sp/2, Lvg_sp - dHole_sp/2)


 f*Rn_spq1= 62.157 kips = f bolt* 1.2* La_sp* tsp* Fu_shearTab


 f*Rn_spq2= 102.375 kips = f bolt* 2.4* db_sp* tsp* Fu_shearTab*n_boltH


 f*Rn_spq= 62.16 kips = min ( f * Rn_sp q 1, f * Rn_sp q 2)


DCR_spqbearing2= 0.275 = Pr/ ( f * Rn_sp q )


DCR_spqbearing= 0.280 OK = max(DCR_bmWeb q , DCR_sp q bearing)


OK if DCR_sp q bearing <= DCR_Allowed


15.5b:  BEAM WEB AND SHEAR TAB BLOCKSHEAR CHECK


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fblockshear= 0.75


Ubs= 1


Lb_edge= 1.750 in value previously defined


Lc_bmWeb = 2.531 in value previously defined


Lh_bmWeb= 7.875 in = 2* (Lb_edge+Shorz)


Agv_bmWebHorz= 3.461 in^2 = Lh_bmWeb*tbw + Lb_edge* tbw


Ant_bmWebHorz= 0.000 in^2 = 0


Anv_bmWebHorz= 3.461 in^2 = Agv_bmWebHorz


Rn_bmWebHorz1= 134.99 kips = 0.6* Fu_bmWeb* Anv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz2= 103.84 kips = 0.6* Fy_bmWeb* Agv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz= 77.88 kips =  f blocksher*min (Rn_bmWebHorz1, Rn_bmWebHorz2)


DCR_bmWebHorz_BS= 0.292 OK = Pu_SST / Rn_bmWebHorz, OK if DCR_bmWebHorz <= DCR_Allowed


SHEAR PLATE:


Lsp_edge= 1.750 in value previously defined


Lc_sp = 2.531 in value previously defined


Lh_sp= 7.875 in = 2* (Lsp_edge + Shorz)


Agv_spHorz= 4.438 in^2 = Lh_sp* tsp + dHole_sp*tsp


Ant_spHorz= 0.000 in^2 = 0


Anv_spHorz= 4.438 in^2 = Agv_bmWebHorz


Rn_spHorz1= 173.06 kips = 0.6* Fu_sp* Anv_spHorz + Ubs* Fu_sp* Ant_spHorz


Rn_spbHorz2= 133.13 kips = 0.6* Fy_sp* Agv_spHorz + Ubs* Fu_sp* Ant_spHorz


fRn_spHorz= 99.84 kips = f blocksher* min (Rn_spHorz1, Rn_spbHorz2)


DCR_spHorz_BS= 0.228 OK = Pu_SST/ Rn_spHorz, OK if DCR_spHorz <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Sbm_web= 2.19 in = Svert


Lb_edge= 1.75 in value previously defined


h_bmWeb= 7.633 in = (d- 2Svert - 2tbf)*0.5 + 2Svert


Agv_bmWeb1= 2.977 in^2 = tbw* h_bmWeb


Anv_bmWeb1= 2.002 in^2 = tbw* (h_bmWeb - 2.5* dHole_sp)


Ant_bmWeb1= 0.488 in^2 = (Lb_edge -  dHole_sp/2)* tbw


Rn_bmWebVert1= 109.753 kips = 0.6* Fu_bmWeb* Anv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


Rn_bmWebVert2= 120.988 kips = 0.6* Fy_bmWeb* Agv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


fRn_bmWebVert= 82.31 kips = f blockshear* min (Rn_bmWebVert1, Rn_bmWebVert2)


DCR_bmWebVert_BS= 0.464 OK = Vu_bm/ f Rn_bmWebVert, OK if DCR_bmWebVert_BS <= DCR_Allowed
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SHEAR PLATE:


Ssp= 2.19 in = sbm_web


Lv_sp= 1.000 in value previously defined


hsp= 6.375 in value previously defined


Lslot= 1.500 in value previously defined


Agv_sp1= 3.188 in^2 = hsp* tsp


Anv_sp1= 1.938 in^2 = tsp* (hsp - 2.5* dHole_sp)


Ant_sp1= 1.594 in^2 = (Lsp_edge - LslotH/2+Shorz)* tsp


Rn_spVert1= 179.156 kips = 0.6* Fu_shearTab* Anv_sp1 + Ubs* Fu_shearTab* Ant_sp1


Rn_spVert2= 199.219 kips = 0.6* Fy_shearTab* Agv_sp1 + Ubs* Fu_shearTab* Ant_sp1


fRn_spVert= 134.37 kips = f blocksher* min (Rn_spVert1, Rn_spVert2)


DCR_spVert_BS= 0.284 OK = Vu_bm/ f Rn_spVert, OK if DCR_spVert_BS <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


BEAM WEB:


Method 1: N and V circular interaction


DCR_bmWebq_BS1 = 0.301 = DCR_bmWebHorz_BS
2
 + DCR_bmWebVert_BS


2


Method 2: Failure along hole edges


q= 0.841 radians value previously defined


Lb_edge= 1.750 in value previously defined


Lbw_diag= 4.84 in min( sqrt(Svert
2
+Shorz


2
) + Lb_edge, (Lb_edge + Shorz)/cos q )


Lvg_web= 8.78 in = Lbw_diag + Lb_edge + Shorz


Lvn_web= 5.78 in = IF(Lbw_diag = (Lb_edge + Shorz)/cosq, Lvg_web - 2dHole_sp,


 Lvg_web - 3*dHole_sp)


Ltg_web= 0.00 in


Ltn_web= 0.00 in


Agv_web= 3.42 in^2 = Lvg_web* tbw


Anv_web= 2.25 in^2 = Lvn_web* tbw


Agt_web= 0.00 in^2 = Ltg_web* tbw


Ant_web= 0.00 in^2 = Ltn_web* tbw


Rn_bmWeb_BS1= 87.93 kips = 0.6* Fu_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


Rn_bmWeb_BS2= 102.74 kips = 0.6* Fy_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


fRn_bmWeb_BS= 65.95 kips = f blockshear* min (Rn_bmWeb_BS1, Rn_bmWeb_BS2)


DCR_bmWebq_BS2= 0.518 =2* Pr/ fRn_bmWeb_BS


DCR_bmWebq_BS= 0.518 OK = max(DCR_bmWeb q _BS1, DCR_bmWeb q _BS2) <= DCR_Allowed


SHEAR PLATE:


Method 1: N and V circular interaction


DCR_spq_BS1 = 0.133 = DCR_spVert_BS
2
 + DCR_spHorz_BS


2


Method 2: Failure along hole edges


Lsp_diag = 3.94 in = min (Shorz + Sp_edgeR, (Shorz + Sp_edgeR)/cos q )


Lsp_edge= 1.750 in value previously defined


Lvg_sp= 7.13 in = Lsp_diag + Svert + Lv_sp


Lvn_sp= 4.13 in = IF( Lsp_diag = Shorz + Sp_edgeR, Lvg_sp - 3dHole_sp, 


Lvg_sp - 1.5dHole_sp)


Ltg_sp= 0.00 in


Ltn_sp= 0.00 in


Agv_sp= 3.563 in = Lvg_sp* tsp


Anv_sp= 2.063 in = Lvn_sp* tsp


Agt_sp= 0.000 in = Ltg_sp* tsp


Ant_sp= 0.000 in = Ltn_sp* tsp


Rn_sp_BS1= 80.44 kips = 0.6* Fu_shearTab* Anv_sp + Ubs* Fu_shearTab* Ant_sp


Rn_sp_BS2= 106.88 kips = 0.6* Fy_shearTab* Agv_sp + Ubs* Fu_shearTab* Ant_sp


fRn_sp_BS= 60.33 kips = f shearblock* min (Rn_sp_BS1, Rn_sp_BS2)


DCR_spq_BS2= 0.283 = Pr/ f Rn_sp_BS


DCR_spq_BS= 0.283 OK = max( DCR_sp q _BS1, DCR_sp q _BS2)<= DCR_Allowed
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15.6:  DETAIL BEAM FLANGE AND WEB COPE DISTANCE


qrotation= 0.070 radians


qrotation= 4.011 degrees


Ly_gap_min = 3/16 in


Lx_gap_min = 1/8 in


Lb_edge= 1.75 in value previously defined


t_flange= 0.875 in Link flange thickness


h_flange= 5.750 in value previously defined


d= 12.10 in value previously defined


t_stem= 0.50 value previously defined


a= 2.75 in value previously defined


hsp= 6.38 in value previously defined


Ly_gap0 = 0.24 in OK = (d + t_steam - h_flange - hsp)/2


OK if Ly_gap0 => Ly_gap_min


Lx_gap0 = 0.125 in OK = (a + Lb_edge - t_flange)/2


OK if Lx_gap0 => Lx_gap_min


LcopeX= 1.75 in = Lb_edge


Align end of beam flange cut with beam web bolt centerline


LcopeY= 2.8750 in = (d - hsp)/2


Try to  align vertical web cope with top of Shear Plate


LslotV_ck = 1.31 in OK = Shorz* q rotation*2 + dHole_sp


OK if LslotV => LslotV_ck


Xgap between Beam web (diag cut) and edge of end plate


b = 58.67 degrees = atan(LcopeY/ LcopeX)


Ly_gap0 = 0.24 in value previously defined


Lx_gapb = 0.27 in


Check if Lx gap clear >= 0 after 4 degrees of roation


RM =


RM =  Rotational matrix


SM =  Stretch matrix


X = = RM.SM Deformation Gradiant


X0 = -1.480 in = a - Lx_gap b  - 1 with respect to center bolt


Y0 = 3.425 in = hsp/2 + Ly_gap0 with respect to center bolt


X1 = -1.717 in with respect to center bolt


Y1 = 3.315 in with respect to center bolt


Lx_gap1 = -0.237 in =X 1 -X 0


Ly_gap1 = -0.110 in =Y 1 -Y 0


Lx_gap_clear = 0.086 in OK OK if Lx_gap_clear > 0


= Lx_gap b  - abs(Lx_gap1) + tan(90
o
 - b  - q )*abs(Ly_gap1)


cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) −sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)
sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998
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STEP 15: DESIGN BEAM WEB TO COLUMN FLANGE CONNECTION


15.1a:  SHEAR PLATE BOLT SIZE


Beam Section (bmSize) = W12X65 Value previously defined


Beam Depth (db)= 12.10 in Value previously defined


Fy_sp= 50 ksi


Fu_sp = 65 ksi


Fy_bm= 50 ksi


Fu_bm = 65 ksi


Axial Load (Pu_SST)= 23.40 kips Max axial force per LCM61-64 from SAP_BeamReactions, SAP output


Vertical Load (Vu_bm)= 36.25 kips Value previously defined from Step 12


Vu_bolt= 16.8 kips = Sqrt ( (Pu_SST/ n_Hbolt_SST)^2 + (Vu_bm/ n_Vbolt_SST)^2 )


fbolt= 0.75


Bolt Type (Bolt_Gr_shearTab) = A325-X [A325-X default]


Bolt Dia (db_sp)= 7/8 in


No of vertical Bolts (n_Vbolts_SST)= 3


No of horizontal Bolts (n_Hbolts_SST)= 2


Fnv_A325N= 68 ksi = if (Bolt Type = "A490-X", 84, 68)


Anb_sp= 0.60 in^2 = Pi* (db_sp/2)^2


Rn_stBolt_shear= 40.89 kips = Fnv_A325N* Anb_sb


fRn_stBolt_Shear= 30.7 kips = Rn_stBolt_shear* f bolt


DCR_shearTabl_Cbolt= 0.548 OK = Vu_bolt/ f Rn_stBolt_shear


OK if DCR_shearTabl_Cbolt <= 1.05


15.2:  SHEAR PLATE GEOMETRY


a= 2.75 in Value previously defined


tsp= 0.375 in [0.375 default]


db = 12.1 in Value previously defined


h_flange = 5.75 in Value previously defined


t_stem = 0.50 in Value previously defined


h_clear = 0.25 in minimum clearance between link flange and shear tab


Bolt Spacing (S_min)= 2.33 in = 2.6667* max (db_sp)


Bolt Spacing (Svert)= 2.19 in OK  looked up value


Bolt Spacing (Shorz)= 2.19 in OK  looked up value


Bolt Vert. Edge dist (Lv_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lv_sp= 1 in Need to Check J3.10 and J4, see Section 15.5 below


h_sp max = 6.35 in


Plate Depth (h_sp)= 6.375 in OK = Lv_sp* 2 + Svert* 2


Bolt Horz. Edge dist (Lh_min)= 1.125 in Minimum edge distance for 7/8" bolts per AISC Table J3.4


Lh_sp= 1.75 in OK


Plate Width (W_shearTab) = 6.69 in = Lh_sp + a + Shorz


Lslot_min= 1.30625 in = db_sp + 1/8 + 0.14* Svert


LslotH = LslotV = 1.50 in OK OK if Lslot_min/ Lslot <= 1.03


 Shear Plate Geometry Check= OK OK if And (Svert = OK, Lv_sp = OK, Lh_sp = OK, Lslot = OK)


15.3a:  SHEAR PLATE YIELDING (VERTICAL)


fyield= 0.9


dHole_sp= 1.00 in = db_sp + 1/8


Asp_Agv= 2.391 in^2 = tsp* h_sp


fVy_sp= 64.55 kips = f yield* 0.6* Asp_Agv* Fy_sp


DCR_spYield= 0.562 OK = Vu_bm/ f Vy_sp


OK if DCR_spYield <= DCR_allowed


15.3b:  SHEAR PLATE RUPTURE (VERTICAL)


frupture= 0.75


Asp_nv= 1.27 in^2 = hsp* tsp - dHole_sp* n_Vbolts_SST* tsp


fVrupture_sp= 37.02 kips = f rupture* 0.6* Fu_shearTab* Asp_nv


DCR_spRupture= 0.979 OK = Vu_bm/ f Vrupture_sp
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15.3c:  SHEAR PLATE CHECK FOR AXIAL AND MOMENT


fb= 0.90


a= 2.75 in Value previously defined


Vuy= 36.25 kips = Vu_bm


Mecc= 99.69 kips*in = Vuy* a


x1 = 0.50  assume 1/2 of axial is resisted by each bolt


x2 = 0.50 =1-x1


qWhitmore= 30 deg


Lwhitmore1 = 4.05 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore1 = 1.52 in^2 = Lwhitmore1* tsp


Lwhitmore2 = 6.38 in = tan ( q Whitmore)* a* 2 + db_sp


Awhitmore2 = 2.39 in^2 = Lwhitmore2* tsp


Ssp= 2.54 in^3 = tsp* hsp^2/ 6


Isp= 8.10 in^4 = tsp* hsp^3/ 12


fb1= 39.25 ksi = Mecc/ Ssp


yb= 2.03 in = Lwhitmore1/ 2


fb2= 24.94 ksi = Mecc* yb/ Isp


fa2= 12.60 ksi = x1*Pu_SST/ Awhitmore1 + x2*Pu_SST/ Awhitmore2


ftot2= 37.53 ksi = fa2 + fb2


fmax_sp= 39.25 ksi = max (fb1, ftot2)


fb*Fy_sp= 45.00 ksi = f b* Fy_shearTab


DCR_sp= 0.872 OK = fmax_sp/ ( f b* Fy_shearTab), OK if DCR_sp <= DCR_Allowed


15.4:  SHEAR PLATE TO COLUMN FLANGE FILLET WELD


tsp= 0.375 in value previously defined


tw_sp_min= 0.2344 in  = 5/8*tsp Fillet size to develop plate, Per AISC Steel Manual 14th edition


tw_sp= 0.2500 in Each Side [0.25 default] , page 10-102


DCR_spWeld= 0.938 OK = tw_sp_min/ tw_sp, OK if DCR_spWeld <= DCR_Allowed


15.5:  BEAM WEB AND SHEAR TAB BEARING


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fbolt= 0.75


tbw= 0.39 in value previously defined


Lb_edge= 1.75 in Edge distance for beam web bolt hole


Lc_bmWeb1 = 1.281 in = Lb_edge - (db_sp + 1/16)* 0.5


Lc_bmWeb2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_bmWeb= 2.531 in = Lb_edge - (db_sp + 1/16)* 0.5


fRn_beamWeb1= 57.75 kips = f bolt* 1.2* Lc_bmWeb* tbw* Fu_bmWeb


fRn_beamWeb2= 79.85 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb *n_Hbolt


fRn_beamWeb= 57.75 kips = min ( f Rn_beamWeb1, f Rn_beamWeb2)


DCR_bmWebX= 0.405 OK = Pu_SST/ f Rn_beamWeb, OK if DCR_bmWebX <= DCR_Allowed
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SHEAR PLATE:


tsp= 0.375 in value previously defined


Sp_edgeR = 1.75 in Edge distance for shear tab bolt hole


Lc_sp1 = 1.281 in = Sp_edgeR - (db_sp + 1/16)* 0.5


Lc_sp2 = 1.250 in = Shorz - (db_sp + 1/16)


Lc_sp= 2.531 in = Lc_sp1 + Lc_sp2


fRn_sp1= 55.53 kips = f bolt* 1.2* Lc_sp* tbw* Fu_bmWeb


fRn_sp2= 76.78 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb* n_Hbolt


fRn_sp= 55.53 kips = min ( f Rn_sp1, f Rn_sp2)


DCR_spX= 0.421 OK = Pu_SST/ f Rn_sp, OK if DCR_spX <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Lc1= 1.250 in = Svert - (db_sp + 1/16)


Lc2= 1.250 in = Lc1


Lc3= 3.258 in = (db - 2Svert - 2tbf)*0.5


 f*Rn_bmWebY1= 131.36 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc3)* tbw* Fu_bmWeb


 f*Rn_bmWebY2= 119.78 kips = f bolt* 2.4* (db_sp* n_bolts_SST)* tbw* Fu_bmWeb


 f*Rn_bmWebY= 119.78 kips = min ( f *Rn_bmWebY1, f *Rn_bmWebY2)


DCR_bmWebY= 0.303 OK = Vu_bm/ ( f * Rn_bmWebY), OK if DCR_bmWebY <= DCR_Allowed


SHEAR PLATE:


Lc4= 0.531 in = Lv_sp - (db_sp + 1/16)* 0.5


 f*Rn_spY1= 66.50 kips = f bolt* 1.2* (Lc1 + Lc2 + Lc4)* tsp* Fu_shearTab


 f*Rn_spY2= 115.17 kips = f bolt* 2.4* db_sp* n_bolts_SST* tsp* Fu_shearTab


 f*Rn_spY= 66.50 kips = min ( f *Rn_spY1, f *Rn_spY2)


DCR_spY= 0.545 OK = Vu_bm/ ( f * Rn_spY), OK if DCR_spY <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


Px= 11.70 kips = Pu_SST/ n_Hbolts_SST


Py= 12.08 kips = Vu_bm/ n_Vbolts_SST


Pr= 16.82 kips = Sqrt (Px^2 + Py^2)


q= 0.802 radians = min(Atan (Py/ Px),1.571))


BEAM WEB:


Method 1: T and V circular interaction


DCR_bmWebqBearing1 = 0.256 = DCR_bmWebX
2
 + DCR_bmWebY


2


Method 2: Bearing in a diagonal line


Lvg_web1 = 2.516 in = Lb_edge/ (cos q )


Lvg_web2 = 5.661 in = (Lb_edge + Shorz)/ (cos q )


Lc_web1 = 2.016 in = Lvg_web1 - dHole_sp/2


Lc_web2 = 5.161 in = Lvg_web2 - dHole_sp/2


La_web= 7.177 in = min(d, Lc_web1, Lc_web2)


 f*Rn_bmWebq1= 163.732 kips = f bolt* 1.2* La_web* tbw* Fu_bmWeb


 f*Rn_bmWebq2= 79.853 kips = f bolt* 2.4* db_sp* tbw* Fu_bmWeb*n_Hbolt


 f*Rn_bmWebq= 79.85 kips = min ( f * Rn_bmWeb q 1, f * Rn_bmWeb q 2)


DCR_bmWebqBearing2 = 0.211 = Pr/ f *Rn_bmWeb q


Ok if DCR_bmWebq <= DCR_Allowed


DCR_bmWebqBearing = 0.256 OK
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SHEAR PLATE:


Method 1: T and V circular interaction


DCR_spqBearing1 = 0.475 = DCR_spX
2
 + DCR_spY


2


Method 2: Bearing in a diagonal line


Lvg_sp= 2.516 in = Sp_edgeR/ cos( q)


La_sp= 2.016 in = min( h_sp/2, Lvg_sp - dHole_sp/2)


 f*Rn_spq1= 44.223 kips = f bolt* 1.2* La_sp* tsp* Fu_shearTab


 f*Rn_spq2= 76.781 kips = f bolt* 2.4* db_sp* tsp* Fu_shearTab*n_boltH


 f*Rn_spq= 44.22 kips = min ( f * Rn_sp q 1, f * Rn_sp q 2)


DCR_spqbearing2= 0.380 = Pr/ ( f * Rn_sp q )


DCR_spqbearing= 0.475 OK = max(DCR_bmWeb q , DCR_sp q bearing)


OK if DCR_sp q bearing <= DCR_Allowed


15.5b:  BEAM WEB AND SHEAR TAB BLOCKSHEAR CHECK


CASE 1: HORIZONTAL REACTIONS


BEAM WEB:


fblockshear= 0.75


Ubs= 1


Lb_edge= 1.750 in value previously defined


Lc_bmWeb = 2.531 in value previously defined


Lh_bmWeb= 7.875 in = 2* (Lb_edge+Shorz)


Agv_bmWebHorz= 3.461 in^2 = Lh_bmWeb*tbw + Lb_edge* tbw


Ant_bmWebHorz= 0.000 in^2 = 0


Anv_bmWebHorz= 3.461 in^2 = Agv_bmWebHorz


Rn_bmWebHorz1= 134.99 kips = 0.6* Fu_bmWeb* Anv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz2= 103.84 kips = 0.6* Fy_bmWeb* Agv_bmWebHorz + Ubs* Fu_bmWeb* Ant_bmWebHorz


Rn_bmWebHorz= 77.88 kips =  f blocksher*min (Rn_bmWebHorz1, Rn_bmWebHorz2)


DCR_bmWebHorz_BS= 0.300 OK = Pu_SST / Rn_bmWebHorz, OK if DCR_bmWebHorz <= DCR_Allowed


SHEAR PLATE:


Lsp_edge= 1.750 in value previously defined


Lc_sp = 2.531 in value previously defined


Lh_sp= 7.875 in = 2* (Lsp_edge + Shorz)


Agv_spHorz= 3.328 in^2 = Lh_sp* tsp + dHole_sp*tsp


Ant_spHorz= 0.000 in^2 = 0


Anv_spHorz= 3.328 in^2 = Agv_bmWebHorz


Rn_spHorz1= 129.80 kips = 0.6* Fu_sp* Anv_spHorz + Ubs* Fu_sp* Ant_spHorz


Rn_spbHorz2= 99.84 kips = 0.6* Fy_sp* Agv_spHorz + Ubs* Fu_sp* Ant_spHorz


fRn_spHorz= 74.88 kips = f blocksher* min (Rn_spHorz1, Rn_spbHorz2)


DCR_spHorz_BS= 0.312 OK = Pu_SST/ Rn_spHorz, OK if DCR_spHorz <= DCR_Allowed


CASE 2: VERTICAL REACTIONS


BEAM WEB:


Sbm_web= 2.19 in = Svert


Lb_edge= 1.75 in value previously defined


h_bmWeb= 7.633 in = (d- 2Svert - 2tbf)*0.5 + 2Svert


Agv_bmWeb1= 2.977 in^2 = tbw* h_bmWeb


Anv_bmWeb1= 2.002 in^2 = tbw* (h_bmWeb - 2.5* dHole_sp)


Ant_bmWeb1= 0.488 in^2 = (Lb_edge -  dHole_sp/2)* tbw


Rn_bmWebVert1= 109.753 kips = 0.6* Fu_bmWeb* Anv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


Rn_bmWebVert2= 120.988 kips = 0.6* Fy_bmWeb* Agv_bmWeb1 + Ubs*Fu_bmWeb* Ant_bmWeb1


fRn_bmWebVert= 82.31 kips = f blockshear* min (Rn_bmWebVert1, Rn_bmWebVert2)


DCR_bmWebVert_BS= 0.440 OK = Vu_bm/ f Rn_bmWebVert, OK if DCR_bmWebVert_BS <= DCR_Allowed
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SHEAR PLATE:


Ssp= 2.19 in = sbm_web


Lv_sp= 1.000 in value previously defined


hsp= 6.375 in value previously defined


Lslot= 1.500 in value previously defined


Agv_sp1= 2.391 in^2 = hsp* tsp


Anv_sp1= 1.453 in^2 = tsp* (hsp - 2.5* dHole_sp)


Ant_sp1= 1.195 in^2 = (Lsp_edge - LslotH/2+Shorz)* tsp


Rn_spVert1= 134.367 kips = 0.6* Fu_shearTab* Anv_sp1 + Ubs* Fu_shearTab* Ant_sp1


Rn_spVert2= 149.414 kips = 0.6* Fy_shearTab* Agv_sp1 + Ubs* Fu_shearTab* Ant_sp1


fRn_spVert= 100.78 kips = f blocksher* min (Rn_spVert1, Rn_spVert2)


DCR_spVert_BS= 0.360 OK = Vu_bm/ f Rn_spVert, OK if DCR_spVert_BS <= DCR_Allowed


CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS


BEAM WEB:


Method 1: N and V circular interaction


DCR_bmWebq_BS1 = 0.284 = DCR_bmWebHorz_BS
2
 + DCR_bmWebVert_BS


2


Method 2: Failure along hole edges


q= 0.802 radians value previously defined


Lb_edge= 1.750 in value previously defined


Lbw_diag= 4.84 in min( sqrt(Svert
2
+Shorz


2
) + Lb_edge, (Lb_edge + Shorz)/cos q )


Lvg_web= 8.78 in = Lbw_diag + Lb_edge + Shorz


Lvn_web= 5.78 in = IF(Lbw_diag = (Lb_edge + Shorz)/cosq, Lvg_web - 2dHole_sp,


 Lvg_web - 3*dHole_sp)


Ltg_web= 0.00 in


Ltn_web= 0.00 in


Agv_web= 3.42 in^2 = Lvg_web* tbw


Anv_web= 2.25 in^2 = Lvn_web* tbw


Agt_web= 0.00 in^2 = Ltg_web* tbw


Ant_web= 0.00 in^2 = Ltn_web* tbw


Rn_bmWeb_BS1= 87.93 kips = 0.6* Fu_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


Rn_bmWeb_BS2= 102.74 kips = 0.6* Fy_bmWeb* Agv_web + Ubs* Fu_bmWeb* Ant_web


fRn_bmWeb_BS= 65.95 kips = f blockshear* min (Rn_bmWeb_BS1, Rn_bmWeb_BS2)


DCR_bmWebq_BS2= 0.510 = 2*Pr/ fRn_bmWeb_BS


DCR_bmWebq_BS= 0.510 OK = max(DCR_bmWeb q _BS1, DCR_bmWeb q _BS2) <= DCR_Allowed


SHEAR PLATE:


Method 1: N and V circular interaction


DCR_spq_BS1 = 0.227 = DCR_spVert_BS
2
 + DCR_spHorz_BS


2


Method 2: Failure along hole edges


Lsp_diag = 3.94 in = min (Shorz + Sp_edgeR, (Shorz + Sp_edgeR)/cos q )


Lsp_edge= 1.750 in value previously defined


Lvg_sp= 7.13 in = Lsp_diag + Svert + Lv_sp


Lvn_sp= 4.13 in = IF( Lsp_diag = Shorz + Sp_edgeR, Lvg_sp - 3dHole_sp, 


Lvg_sp - 1.5dHole_sp)


Ltg_sp= 0.00 in


Ltn_sp= 0.00 in


Agv_sp= 2.672 in = Lvg_sp* tsp


Anv_sp= 1.547 in = Lvn_sp* tsp


Agt_sp= 0.000 in = Ltg_sp* tsp


Ant_sp= 0.000 in = Ltn_sp* tsp


Rn_sp_BS1= 60.33 kips = 0.6* Fu_shearTab* Anv_sp + Ubs* Fu_shearTab* Ant_sp


Rn_sp_BS2= 80.16 kips = 0.6* Fy_shearTab* Agv_sp + Ubs* Fu_shearTab* Ant_sp


fRn_sp_BS= 45.25 kips = f shearblock* min (Rn_sp_BS1, Rn_sp_BS2)


DCR_spq_BS2= 0.372 = Pr/ f Rn_sp_BS


DCR_spq_BS= 0.372 OK = max( DCR_sp q _BS1, DCR_sp q _BS2)<= DCR_Allowed
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15.6:  DETAIL BEAM FLANGE AND WEB COPE DISTANCE


qrotation= 0.070 radians


qrotation= 4.011 degrees


Ly_gap_min = 3/16 in


Lx_gap_min = 1/8 in


Lb_edge= 1.75 in value previously defined


t_flange= 0.875 in Link flange thickness


h_flange= 5.750 in value previously defined


d= 12.10 in value previously defined


t_stem= 0.50 value previously defined


a= 2.75 in value previously defined


hsp= 6.38 in value previously defined


Ly_gap0 = 0.24 in OK = (d + t_steam - h_flange - hsp)/2


OK if Ly_gap0 => Ly_gap_min


Lx_gap0 = 0.125 in OK = (a + Lb_edge - t_flange)/2


OK if Lx_gap0 => Lx_gap_min


LcopeX= 1.75 in = Lb_edge


Align end of beam flange cut with beam web bolt centerline


LcopeY= 2.8750 in = (d - hsp)/2


Try to  align vertical web cope with top of Shear Plate


LslotV_ck = 1.31 in OK = Shorz* q rotation*2 + dHole_sp


OK if LslotV => LslotV_ck


Xgap between Beam web (diag cut) and edge of end plate


b = 58.67 degrees = atan(LcopeY/ LcopeX)


Ly_gap0 = 0.24 in value previously defined


Lx_gapb = 0.27 in


Check if Lx gap clear >= 0 after 4 degrees of roation


RM =


RM =  Rotational matrix


SM =  Stretch matrix


X = = RM.SM Deformation Gradiant


X0 = -1.480 in = a - Lx_gap b  - 1 with respect to center bolt


Y0 = 3.425 in = hsp/2 + Ly_gap0 with respect to center bolt


X1 = -1.717 in with respect to center bolt


Y1 = 3.315 in with respect to center bolt


Lx_gap1 = -0.237 in =X 1 -X 0


Ly_gap1 = -0.110 in =Y 1 -Y 0


Lx_gap_clear = 0.086 in OK OK if Lx_gap_clear > 0


= Lx_gap b  - abs(Lx_gap1) + tan(90
o
 - b  - q )*abs(Ly_gap1)


cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) −sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)
sin(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛) cos(𝜃𝑟𝑜𝑡𝑎𝑡𝑖𝑜𝑛)


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998


0.998 −0.07
0.07 0.998
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Load 


Combos
Node Combo


F1


(Shear)
F2


F3


(Axial)


M2


(Moment)
Node Combo


F1


(Shear)
F2


F3


(Axial)


M2


(Moment)


1 1 LCM1 0.10 0.00 6.79 5.36 8 LCM1 -0.10 0.00 6.79 -5.36


2 1 LCM2 0.19 0.00 4.83 9.71 8 LCM2 -0.19 0.00 4.83 -9.71


3 1 LCM3 0.00 0.00 0.00 0.00 8 LCM3 0.00 0.00 0.00 0.00


4 1 LCM4 0.00 0.00 0.00 0.00 8 LCM4 0.00 0.00 0.00 0.00


5 1 LCM5 0.00 0.00 0.00 0.00 8 LCM5 0.00 0.00 0.00 0.00


6 1 LCM6 0.00 0.00 0.00 0.00 8 LCM6 0.00 0.00 0.00 0.00


7 1 LCM7 -17.58 0.00 -26.77 -2223.99 8 LCM7 -17.58 0.00 26.77 -2223.99


8 1 LCM8 -0.42 0.00 5.99 -61.21 8 LCM8 -0.63 0.00 7.59 -71.93


9 1 LCM9 -0.24 0.00 10.82 -51.50 8 LCM9 -0.82 0.00 12.42 -81.64


10 1 LCM10 -0.42 0.00 5.99 -61.21 8 LCM10 -0.63 0.00 7.59 -71.93


11 1 LCM11 -0.42 0.00 5.99 -61.21 8 LCM11 -0.63 0.00 7.59 -71.93


12 1 LCM12 -0.42 0.00 5.99 -61.21 8 LCM12 -0.63 0.00 7.59 -71.93


13 1 LCM13 -0.28 0.00 9.61 -53.93 8 LCM13 -0.77 0.00 11.21 -79.21


14 1 LCM14 -0.28 0.00 9.61 -53.93 8 LCM14 -0.77 0.00 11.21 -79.21


15 1 LCM15 -0.28 0.00 9.61 -53.93 8 LCM15 -0.77 0.00 11.21 -79.21


16 1 LCM16 0.10 0.00 6.79 5.36 8 LCM16 -0.10 0.00 6.79 -5.36


17 1 LCM17 0.10 0.00 6.79 5.36 8 LCM17 -0.10 0.00 6.79 -5.36


18 1 LCM18 -12.19 0.00 -11.02 -1550.70 8 LCM18 -12.42 0.00 26.46 -1562.88


19 1 LCM19 12.42 0.00 26.46 1562.88 8 LCM19 12.19 0.00 -11.02 1550.70


20 1 LCM20 0.24 0.00 10.41 12.64 8 LCM20 -0.24 0.00 10.41 -12.64


21 1 LCM21 0.24 0.00 10.41 12.64 8 LCM21 -0.24 0.00 10.41 -12.64


22 1 LCM22 0.24 0.00 10.41 12.64 8 LCM22 -0.24 0.00 10.41 -12.64


23 1 LCM23 0.24 0.00 10.41 12.64 8 LCM23 -0.24 0.00 10.41 -12.64


24 1 LCM24 0.24 0.00 10.41 12.64 8 LCM24 -0.24 0.00 10.41 -12.64


25 1 LCM25 0.24 0.00 10.41 12.64 8 LCM25 -0.24 0.00 10.41 -12.64


26 1 LCM26 -8.97 0.00 -2.95 -1154.40 8 LCM26 -9.48 0.00 25.16 -1180.79


27 1 LCM27 9.48 0.00 25.16 1180.79 8 LCM27 8.97 0.00 -2.95 1154.40


28 1 LCM28 -8.97 0.00 -2.95 -1154.40 8 LCM28 -9.48 0.00 25.16 -1180.79


29 1 LCM29 9.48 0.00 25.16 1180.79 8 LCM29 8.97 0.00 -2.95 1154.40


30 1 LCM30 -8.97 0.00 -2.95 -1154.40 8 LCM30 -9.48 0.00 25.16 -1180.79


31 1 LCM31 9.48 0.00 25.16 1180.79 8 LCM31 8.97 0.00 -2.95 1154.40


32 1 LCM32 0.06 0.00 4.07 3.21 8 LCM32 -0.06 0.00 4.07 -3.21


33 1 LCM33 0.06 0.00 4.07 3.21 8 LCM33 -0.06 0.00 4.07 -3.21


34 1 LCM34 -12.26 0.00 -15.59 -1554.31 8 LCM34 -12.35 0.00 21.88 -1559.28


35 1 LCM35 12.35 0.00 21.88 1559.28 8 LCM35 12.26 0.00 -15.59 1554.31


36 1 LCM36 -0.38 0.00 8.71 -59.07 8 LCM36 -0.67 0.00 10.31 -74.07


37 1 LCM37 -0.10 0.00 15.07 -44.60 8 LCM37 -0.95 0.00 16.67 -88.54


38 1 LCM38 -0.10 0.00 15.07 -44.60 8 LCM38 -0.95 0.00 16.67 -88.54


39 1 LCM39 -0.10 0.00 15.07 -44.60 8 LCM39 -0.95 0.00 16.67 -88.54


40 1 LCM40 -0.31 0.00 9.76 -55.28 8 LCM40 -0.75 0.00 11.36 -77.86


41 1 LCM41 0.12 0.00 8.15 6.43 8 LCM41 -0.12 0.00 8.15 -6.43


42 1 LCM42 0.12 0.00 8.15 6.43 8 LCM42 -0.12 0.00 8.15 -6.43


43 1 LCM43 -0.31 0.00 9.76 -55.28 8 LCM43 -0.75 0.00 11.36 -77.86


44 1 LCM44 0.12 0.00 8.15 6.43 8 LCM44 -0.12 0.00 8.15 -6.43


45 1 LCM45 0.12 0.00 8.15 6.43 8 LCM45 -0.12 0.00 8.15 -6.43


46 1 LCM46 -0.31 0.00 9.76 -55.28 8 LCM46 -0.75 0.00 11.36 -77.86


47 1 LCM47 0.12 0.00 8.15 6.43 8 LCM47 -0.12 0.00 8.15 -6.43


48 1 LCM48 0.12 0.00 8.15 6.43 8 LCM48 -0.12 0.00 8.15 -6.43


49 1 LCM49 0.22 0.00 10.56 11.29 8 LCM49 -0.22 0.00 10.56 -11.29


50 1 LCM50 0.22 0.00 10.56 11.29 8 LCM50 -0.22 0.00 10.56 -11.29


51 1 LCM51 0.22 0.00 10.56 11.29 8 LCM51 -0.22 0.00 10.56 -11.29


52 1 LCM52 0.22 0.00 10.56 11.29 8 LCM52 -0.22 0.00 10.56 -11.29


53 1 LCM53 0.22 0.00 10.56 11.29 8 LCM53 -0.22 0.00 10.56 -11.29


54 1 LCM54 0.22 0.00 10.56 11.29 8 LCM54 -0.22 0.00 10.56 -11.29


55 1 LCM55 -17.34 0.00 -14.88 -2211.66 8 LCM55 -17.82 0.00 38.66 -2236.32


56 1 LCM56 17.82 0.00 38.66 2236.32 8 LCM56 17.34 0.00 -14.88 2211.66


57 1 LCM57 0.09 0.00 6.11 4.82 8 LCM57 -0.09 0.00 6.11 -4.82


58 1 LCM58 0.09 0.00 6.11 4.82 8 LCM58 -0.09 0.00 6.11 -4.82


59 1 LCM59 -17.51 0.00 -21.98 -2220.21 8 LCM59 -17.65 0.00 31.55 -2227.77


60 1 LCM60 17.65 0.00 31.55 2227.77 8 LCM60 17.51 0.00 -21.98 2220.21


61 1 LCM61 -52.50 0.00 -68.41 -6659.64 8 LCM61 -52.97 0.00 92.19 -6684.30


62 1 LCM62 52.97 0.00 92.19 6684.30 8 LCM62 52.50 0.00 -68.41 6659.64


63 1 LCM63 -52.66 0.00 -75.52 -6668.19 8 LCM63 -52.81 0.00 85.09 -6675.74


64 1 LCM64 52.81 0.00 85.09 6675.74 8 LCM64 52.66 0.00 -75.52 6668.19


Note: Negative (-) values for axial load indicate tension 


Base Reaction (kips, in)
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Ref: AISC DG#1 and AISC DG#16


Column = W12X106


Base Plate = 12.25" x 14" x 0.625"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 62 Design Code: IBC 2015


Left Column:


V= 52.974 kips


P= 92.190 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 12.90 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.61 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 10.92 in Column web depth


B = 12.250 in Base plate width bf = 12.20 in Column flange width


N = 14.000 in Base plate length tf = 0.99 in Exterior column flange


t = 0.625 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 5.0 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 5.0 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 171.5 in
2 Area of base plate


A2 = 171.5 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 364 kips Nominal strength for bearing


fPp = 237 kips Axial design strength for bearing


DCR_conc= 0.389 OK


Plate Yielding:


m = 0.87 in Base plate cantilever dimension


n = 1.25 in Base plate cantilever dimension
X = 0.999 Factor assuming Pu = fPp


λ= 1.000
λn' = 3.14 in Base plate cantilever dimension


l = 3.14 in Critical base plate cantilever dimension


fPn = 153 kips Axial design strength for plate yielding


DCR_PLyield= 0.602 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.61 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 4/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 9.92 in Web weld length (1 side)


tf = 0.99 in Column flange thickness Lweld-flg = 11.70 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 52.974 kips T= 0.00 kips Vu_srss= 52.97 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 110.48 kips fRn_flg= 162.88 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.48 OK fRn= 273.36 kips fRn= 318.96 kips


DCR_T= 0.000 OK DCR_V+T= 0.166 OK


Column Base Plate Summary


ASTM A572 Gr 50


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 1 )


ES-191628 (MF-2) SMF Fixedbase v1.7 BasePL_COL (1)
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by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 4.5 in bp= 12.250 in Y= 67.62 in


Lr2= 9.5 in pb= 5.0 in gamma_r= 1.25


Tr1= 46.10 kips Assume equal to 1/2 of P gab= 5.0 in fb= 0.9


Tr2= 46.10 kips Assume equal to 1/2 of P pf= 2.96 in


Mrocking= 645.3 kip-in Rocking moment about Bp tip s_tmp= 3.91 in


s= 3.913118961 in


treq= 0.542 in Plate thickness required for tension


tbp= 0.625 in


DCR_bp= 0.868 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.037 0.057 0.003 0.267


37 0.064 0.098 0.001 0.351


38 0.064 0.098 0.001 0.351


39 0.064 0.098 0.001 0.351


40 0.041 0.064 0.003 0.282


41 0.034 0.053 0.001 0.258


42 0.034 0.053 0.001 0.258


43 0.041 0.064 0.003 0.282


44 0.034 0.053 0.001 0.258


45 0.034 0.053 0.001 0.258


46 0.041 0.064 0.003 0.282


47 0.034 0.053 0.001 0.258


48 0.034 0.053 0.001 0.258


49 0.045 0.069 0.002 0.294


50 0.045 0.069 0.002 0.294


51 0.045 0.069 0.002 0.294


52 0.045 0.069 0.002 0.294


53 0.045 0.069 0.002 0.294


54 0.045 0.069 0.002 0.294


55 0.000 0.000 0.157 0.349


56 0.163 0.252 0.161 0.562


57 0.026 0.040 0.001 0.223


58 0.026 0.040 0.001 0.223


59 0.000 0.000 0.158 0.424


60 0.133 0.206 0.160 0.508


61 0.000 0.000 0.475 0.748


62 0.389 0.602 0.479 0.868


63 0.000 0.000 0.477 0.786


64 0.359 0.555 0.478 0.834


Max= 0.389 0.602 0.479 0.868


Check= OK OK OK OK


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 L + 0.5 S


1.4 D


1.2 D + 1.6 L + 0.5 Lr


Load Combinations


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr - 0.5 W


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


ES-191628 (MF-2) SMF Fixedbase v1.7 BasePL_COL (1)
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


Ref: AISC DG#1 and AISC DG#16


Column = W12X106


Base Plate = 12.25" x 14" x 0.625"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Web to Plate Weld = 4/16 in, 2 sides


Flange to Plate Weld = 5/16 in, 2 sides


Anchor Bolts = 6/8 in. diameter ASTM A449


DESIGN DATA


Design Forces: Combo ID= 61 Design Code: IBC 2015


Left Column:


V= -52.974 kips


P= 92.190 kips (Tension is negative)


Base Plate: Column:


Grade = Base plate material grade d = 12.90 in Column depth


Fy = 50 ksi Base plate yield stress tw = 0.61 in Column web thickness


Φb = 0.9 Resistance factor for base plate flexure hweb = 10.92 in Column web depth


B = 12.250 in Base plate width bf = 12.20 in Column flange width


N = 14.000 in Base plate length tf = 0.99 in Exterior column flange


t = 0.625 in Base plate thickness thickness


Anchor Bolts:


Welds: db = 0.75 in Anchor bolt diameter


FEXX = 70 ksi Weld electrode minimum strength nb = 4 No. anchor bolts


ΦWeld = 0.75 Resistance factor for welds a = 3.75 in Anchor bolt spacing


wweb = 0.25 in Fillet weld size between column web and base plate g = 3.75 in Anchor bolt gage


2 sides Number of sides for column web weld Ase= 0.442 in = Pi* (db/2)^2


wflg = 0.3125 in Fillet weld size between column flange and base plate Grade= A449


2 sides Number of sides for column flange weld Fut= 120 ksi


Concrete:


fc' = 2,500 psi Concrete compressive stress


Φbrg = 0.65 Resistance factor for concrete bearing


COMPRESSION DESIGN


Concrete Bearing:


A1 = 171.5 in
2 Area of base plate


A2 = 171.5 in
2 Area of concrete support concentric with base plate


√A2/A1 = 1.0


fp(max) = 2.13 ksi Maximum bearing stress


Pp = 364 kips Nominal strength for bearing


fPp = 237 kips Axial design strength for bearing


DCR_conc= 0.389 OK


Plate Yielding:


m = 0.87 in Base plate cantilever dimension


n = 1.25 in Base plate cantilever dimension


X = 0.999 Factor assuming Pu = fPp


λ= 1.000


λn' = 3.14 in Base plate cantilever dimension


l = 3.14 in Critical base plate cantilever dimension


fPn = 153 kips Axial design strength for plate yielding


DCR_PLyield= 0.602 OK


WELD DESIGN


Minimum Weld Size: Weld Capacity & Length:


tw = 0.61 in Column web thickness fRn-para = 1.39 kip/in Weld design strength (per 1/16")


wmin = 4/16 in AISC Table J2.4 fRn-perp = 2.09 kip/in Weld design strength (per 1/16")


wweb = 4/16 in Weld size provided - web to base plate Lweld-web = 9.92 in Web weld length (1 side)


tf = 0.99 in Column flange thickness Lweld-flg = 11.70 in Flange weld length (1 flange, 1 sides)


wmin = 5/16 in AISC Table J2.4


wflg = 5/16 in Weld size provided - flange to base plate


Shear Only Tension Only Shear+Tension


V= 52.974 kips T= 0.00 kips Vu_srss= 52.97 kips


t_weld_web= 0.25 in t_weld_flg= 0.31 in q_srss= 0.00 degrees


fRn_web= 110.48 kips fRn_flg= 162.88 kips fRn-q= 1.39 kip/in Weld design strength (per 1/16")


DCR_V= 0.48 OK fRn= 273.36 kips fRn= 436.23 kips


DCR_T= 0.000 OK DCR_V+T= 0.121 OK


SMF BASE PLATE CONNECTION DESIGN  (COLUMN 2 )


Column Base Plate Summary


ASTM A572 Gr 50


ES-191628 (MF-2) SMF Fixedbase v1.7 BasePL_COL (2)
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date: 5/3/2019


by:  BC


TENSION DESIGN


Base Plate Bending Cpacity Based on DG #16 Table 3-3


Lr1= 5.125 in bp= 12.250 in Y= 72.69 in


Lr2= 8.875 in pb= 3.75 in gamma_r= 1.25


Tr1= 46.10 kips Assume equal to 1/2 of P gab= 3.75 in fb= 0.9


Tr2= 46.10 kips Assume equal to 1/2 of P pf= 3.585 in


Mrocking= 645.3 kip-in Rocking moment about Bp tip s_tmp= 3.39 in


s= 3.585 in


treq= 0.523 in Plate thickness required for tension


tbp= 0.625 in


DCR_bp= 0.837 OK


LEFT COLUMN DESIGN DCRs
DCR DCR DCR DCR


Combo ConcBearing PL_comp Weld PL_tension


36 0.044 0.067 0.006 0.280


37 0.070 0.109 0.009 0.356


38 0.070 0.109 0.009 0.356


39 0.070 0.109 0.009 0.356


40 0.048 0.074 0.007 0.294


41 0.034 0.053 0.001 0.249


42 0.034 0.053 0.001 0.249


43 0.048 0.074 0.007 0.294


44 0.034 0.053 0.001 0.249


45 0.034 0.053 0.001 0.249


46 0.048 0.074 0.007 0.294


47 0.034 0.053 0.001 0.249


48 0.034 0.053 0.001 0.249


49 0.045 0.069 0.002 0.283


50 0.045 0.069 0.002 0.283


51 0.045 0.069 0.002 0.283


52 0.045 0.069 0.002 0.283


53 0.045 0.069 0.002 0.283


54 0.045 0.069 0.002 0.283


55 0.163 0.252 0.161 0.542


56 0.000 0.000 0.157 0.336


57 0.026 0.040 0.001 0.216


58 0.026 0.040 0.001 0.216


59 0.133 0.206 0.160 0.490


60 0.000 0.000 0.158 0.409


61 0.389 0.602 0.479 0.837


62 0.000 0.000 0.475 0.721


63 0.359 0.555 0.478 0.804


64 0.000 0.000 0.477 0.758


Max= 0.389 0.602 0.479 0.837


Check= OK OK OK OK


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.0 W


0.9 D - 1.0 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


(1.2 + 0.2 SDS)D + E + 0.5 L + f2* S


1.2 D + 1.6 S + 0.5 W


1.2 D + 1.6 S - 0.5 W


1.2 D + 1.6 R + 0.5 L


1.2 D + 1.6 R + 0.5 W


1.2 D + 1.6 R - 0.5 W


1.2 D + 1.0 W + 0.5 L + 0.5 Lr


1.2 D - 1.0 W + 0.5 L + 0.5 Lr


1.2 D + 1.0 W + 0.5 L + 0.5 S


1.2 D - 1.0 W + 0.5 L + 0.5 S


1.2 D + 1.0 W + 0.5 L + 0.5 R


1.2 D - 1.0 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


Load Combinations


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.5 W


1.2 D + 1.6 Lr - 0.5 W


ES-191628 (MF-2) SMF Fixedbase v1.7 BasePL_COL (2)
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Ref: AISC Seismic Design Manual, AISC Steel Design Manual, AISC 360-10


Column = W12X106


 Bearing Plate = 10.875" x 5.75" x 0.625"  thick


Fyp = 50 ksi ASTM A572 Gr 50


Transfer Reinforcement = (2) 0.75 in. x 36 in. bars


Bearing Plate to Column Flange Weld Size = 0.5 in


Bearing Plate to Column Web Weld Size = 0.5 in


Longitudinal Reinforcement Requirement = 1.59 in^2


1. DESIGN DATA


Design Forces:


LC = 64


Vu1 = 52.809 kips


Pu = 85.088 kips


Bearing Plate Column:


Grade = ASTM A572 Gr 50 Face plate material grade Grade = ASTM A572 Gr 50


FyP = 50 ksi Face plate yield stress FyC = 50 ksi Column yield stress


BP = 5.750 in Bearing plate width Fu = 65 ksi Column ultimate stress


LP = 10.875 in Bearing plate length H = 171.75 in Story Height


tP = 0.625 in Flange splice plate thickness Le = 22.5 in. Column minimum embedment length


d = 12.90 in Column depth


Reinforcement Material: tw = 0.61 in Column web thickness


Grade = ASTM A615 Gr 60 Reinforcement material grade bf = 12.20 in Column flange width


FyR = 60 ksi Reinforcement yield stress tf = 0.99 in Exterior column flange thickness


nbar = 2 bars Number of bars in each region Zx = 164.00 in
3 Plastic section modulus X-axis 


dbar = 3/4 in. bar's diameter for transfer reinf. A = 31.20 in
2 Cross section area of column.


Lbar = 36 in default = 36 inch per ACI 318


Include Anchorage Moment:


Concrete Material: No


f'c = 2,500 psi Concrete compressive stress


bw = 48.000 in Grade beam width


Welds:


FEXX = 70 ksi Weld electrode minimum strength


ΦWeld = 0.75 Resistance factor for welds


wmin = 0.4783 in 5/8*tsp Fillet size per AISC Steel Manual 14th edition and to develop Fy*Ast per AISC 341-16.


wsize = 1/2 in Fillet weld size on each size


2. AXIAL DESIGN


2.1 Concrete Bearing:


A1 = 125.0625 in
2 Area of base plate


A2 = 125.0625 in
2 Area of concrete support concentric with base plate


Φbrg = 0.65 Resistance factor for concrete bearing


√A2/A1 = 1.0 =√A2/A1


fp(max) = 4.25 ksi =0.85*f'c/ (1000*min(√A2/A1,2.0))


Pp = 532 kips =A2*f p(max)


fPp = 345 kips =Φbrg*Pp


DCR_conc= 0.246 OK =P u1 / f P P , OK if DCR_conc <= 1.03


SMF COLUMN FIXED BASE DESIGN  (COLUMN 1& 2 )


Column Fixed base Summary
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2.2 Plate Yeilding


N = 12.90 =d


B = 12.20 =bf


l = 1.0 Conservative per AISC Manual Part 14


m = 0.32 =(N - 0.95 * d) / 2


n = 1.22 =(B - 0.8 * bf) / 2


ln' = 3.14 =( l * sqrt(d * bf)) / 4


tminP1 = 0.486 in. = l n' * sqrt(2 * Pu /(0.9* F yP  * B *N))


tminP2 = 0.458 in. =0.75*tw


DCR_Pyield = 0.778 OK =max(t minP1 ,t minP2 )/t P , OK if DCR_Pyield <= 1.03


3. SHEAR DESIGN


3.1 Column Shear Strength


Mpc = 8200.0 kip-ft =Fy * Zx   (Nominal plastic flexural strength of the column)


Vu2 = 95.49 kips =2*M pc  / H


Vu = 95.49 kips =max(V u1 , V u2 )


b1 = 0.85 from ACI 318 Section 10.2.7.3


g = 171.75 g=H


Vn1 = 99.11 kips =1.54*sqrt(f'c)*(bw/bf)
0.66


* b 1*bf*(Le-2")*(0.58-0.22* b 1)/(0.88+g/2/(Le-2"))


P = 59.28 kips = f brg *(tf + 2)*bf*f'c


M2 = 382.34 kip.in = P*d/2


Vn2 = 16.99 kips = M 2 /Le


Vn = 99.11 kips = If (Include Anchorage Moment = "Yes", V n1  + V n2 , V n1 )


DCR_ColV = 0.963 OK =V u /V n , OK if DCR_Col <= 1.03


3.2 Required transfer reinforcement:


Fysr = 60.00 ksi value defined previously


Atbmin = 0.313 in.
2


=0.03*f'c*(Le-2")*bf/ Fysr


Atbmax = 77.129 in.
2


=0.08*(Le-2")*bw-As


Atb = 0.884 in.
2 =n bar * p * d bar ^2 / 4


DCR_Bar = 0.354 OK =A tb / min(A tbmin , A tbmax ), OK if DCR_Bar <= 1.03


3.2 Longitudinal Foundation Reinforcement Requirement  (EOR to provide calculations):


As = 1.59 in.
2


=V u  / F yR


AA


SECTION A-A


B


B


SECTION B-B
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4. DESIGN SUMMARY:


Axial DCR = 0.778 Shear DCR = 0.963 bw = 48.000 in. (Min.)


Check = OK Check = OK Le = 22.500 in. (Min.)


DGB = 24.000 in. (Min.)


Combo Pu1 (kips) DCR Check Vu1 (kips) Vu (kips) DCR Check


36 10.31 0.73 OK 0.67 95.49 0.96 OK


37 16.67 0.73 OK 0.95 95.49 0.96 OK


38 16.67 0.73 OK 0.95 95.49 0.96 OK


39 16.67 0.73 OK 0.95 95.49 0.96 OK


40 11.36 0.73 OK 0.75 95.49 0.96 OK


41 8.15 0.73 OK 0.12 95.49 0.96 OK


42 8.15 0.73 OK 0.12 95.49 0.96 OK


43 11.36 0.73 OK 0.75 95.49 0.96 OK


44 8.15 0.73 OK 0.12 95.49 0.96 OK


45 8.15 0.73 OK 0.12 95.49 0.96 OK


46 11.36 0.73 OK 0.75 95.49 0.96 OK


47 8.15 0.73 OK 0.12 95.49 0.96 OK


48 8.15 0.73 OK 0.12 95.49 0.96 OK


49 10.56 0.73 OK 0.22 95.49 0.96 OK


50 10.56 0.73 OK 0.22 95.49 0.96 OK


51 10.56 0.73 OK 0.22 95.49 0.96 OK


52 10.56 0.73 OK 0.22 95.49 0.96 OK


53 10.56 0.73 OK 0.22 95.49 0.96 OK


54 10.56 0.73 OK 0.22 95.49 0.96 OK


55 38.66 0.73 OK 17.82 95.49 0.96 OK


56 38.66 0.73 OK 17.82 95.49 0.96 OK


57 6.11 0.73 OK 0.09 95.49 0.96 OK


58 6.11 0.73 OK 0.09 95.49 0.96 OK


59 31.55 0.73 OK 17.65 95.49 0.96 OK


60 31.55 0.73 OK 17.65 95.49 0.96 OK


61 92.19 0.81 OK 52.97 95.49 0.96 OK


62 92.19 0.81 OK 52.97 95.49 0.96 OK


63 85.09 0.78 OK 52.81 95.49 0.96 OK


64 85.09 0.78 OK 52.81 95.49 0.96 OK


1.2 D + 1.6 L + 0.5 R


1.2 D + 1.6 Lr + 0.5 L


1.2 D + 1.6 Lr + 0.8 W


1.2 D + 1.6 R + 0.8 W


1.2 D + 1.6 R - 0.8 W


Axial Check Shear Check


Load Combinations


1.2 D + 1.6 W + 0.5 L + 0.5 Lr


1.2 D - 1.6 W + 0.5 L + 0.5 Lr


1.2 D + 1.6 W + 0.5 L + 0.5 S


(1.2 + 0.2 SDS)D + Omega*E + 0.5L + f2*S


1.2 D - 1.6 W + 0.5 L + 0.5 R


1.2 D + 1.6 S + 0.5 L


1.2 D + 1.6 S + 0.8 W


1.2 D + 1.6 S - 0.8 W


1.2 D + 1.6 R + 0.5 L


1.2 D - 1.6 W + 0.5 L + 0.5 S


1.2 D + 1.6 W + 0.5 L + 0.5 R


1.2 D + 1.6 Lr - 0.8 W


1.4 D


1.2 D + 1.6 L + 0.5 Lr


1.2 D + 1.6 L + 0.5 S


(1.2 + 0.2 SDS)D -Omega*E + 0.5L + f2*S


(0.9 - 0.2 SDS) D + Omega*E


(0.9 - 0.2 SDS) D - Omega*E


(1.2 + 0.2 SDS)D + E + 0.5 L + f2*S


(1.2 + 0.2 SDS)D - E + 0.5 L + f2* S


0.9 D + 1.6 W


0.9 D - 1.6 W 


(0.9 - 0.2 SDS) D + E


(0.9 - 0.2 SDS) D - E
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Simpson Strong-Tie


5956 West Las Positas Boulevard


Pleasanton, CA 94588


Date:  5/3/2019


By:  bchi


SMF BEAM TOP WOOD NAILER ATTACHMENT DESIGN


BOLT LATERAL DESIGN VALUES


Species: DFL Steel Gauge: 0.5 Bolt Size: 3/4


Main Member Single 4X Fu: 65000 Angle to Grain 0
Note:  Enter 


any angle 
Countersink 3/4"


ASTM A572 Gr 50 Steel  


Bolt Design Information


Im, Is II IIIm, IIIs, IV


0.75 45000 2.750 5.500 1.00 0.0627 4 3.6 3.2


Steel Design Information Wood Design Information


Fu tsteel twood SG Fem(q) Fes


65000 0.5 2.75 0.5 5600 89375


Design Calculations


k1 K2 K3 Z (Im) Z (Is): Z (II): Z (IIIm): Z (IIIs): Z (IV):


0.180 0.604 6.667 2888 8379 1679 1938 2121 2210


100% 115% 125% 133% 160%


Single Shear: 1679 1930 2098 2233 2686


ASD Bolt Zallow = 2686 lbs Per NDS:  3/4" Diameter Bolts, Single Shear, CD = 1.60


1.2 x ASD Bolt Zallow = 3223 lbs 1.2 Increase for Overstrength Forces per ASCE 7-10 12.4.3.3


BEAM 1: BEAM 2:


Seismic Lateral Load = 12,200 lbs Seismic Lateral Load = 12,410 lbs


Wind Lateral Load = 0 lbs Wind Lateral Load = 0 lbs


Wo = 3 Link = MF4-4 in


Vreq = 37,230 lbs Lbm = 116.63 in


n_bolts_req'd = 11.55 Lnailer = 64.875 in


n_bolt_min = 12 3/4" dia. A307 Bolts S_bolt = 12.9375


Check = OK


Rd


ALLOWABLE LOADS


Wood Data Steel Data Bolt Data


D Fyb lm Rt Kq Re
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Note: Footing sizes shown is based on anchorage design only.  Actual footing/grade
beam size and reinforcing must be determined by Designer based on project specific
geometry and allowable soil pressures.
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CITY OF MERCER ISLAND 
COMMUNITY PLANNING & DEVELOPMENT 
9611 SE 36TH STREET | MERCER ISLAND, WA 98040 
PHONE: 206.275.7605 | www.mercergov.org 


REVISION/DEFERRED SUBMITTAL FORM 
 


 
Site Address  Permit Number  
CONTACT INFORMATION 
Name:  
Phone Number:  
Email Address:  


 
Description of revision: 
 
 
 
 
 
Check all boxes that apply 
☐   This is a revision to an already issued permit. 
☐   This is a revision or modification to a plan currently in review. 
☐  This is a deferred submittal to an already issued permit. 
☐ The Proposed Change Increases or Decreases the Project Valuation.  
  Updated Valuation is Now: 
☐ Changes to Building Footprint* ☐ Trees Retained/Removed ☐ Stormwater Revision 
☐ Add/Reduce Floor Area* ☐ Changes to Tree Protection  ☐ Sewer Revision 
☐ Framing Changes ☐ Site Plan Changes* ☐ Water Revision 
☐ Structural Changes ☐ Changes to Hardscape* ☐ Rockery/Retaining Wall 
☐ Other 


* include updated Site Development Worksheet w/ submittal 
Instructions: 


1. Consider how the revision impacts the architectural, structural and civil plan sets. 
 a. Updated all affected plan sheets and cloud changes. 
 b. Merge updated plan sheets into a single pdf file. 
 c. Bookmark each sheet with sheet number and description. Ie: A1 – Site Plan 


2. On page two of this form, list each sheet number that has changes and briefly describe those 
changes. Provide additional sheets if necessary. 


3. Review associated City Forms and update as needed. Ie: an updated Site Development Worksheet or 
Residential Fire Area Square Footage Calculation may be required. 


4. Upload this form along with the revised plans, and any relevant forms or supplemental documents to 
the File Transfer Site. See instructions for the upload on page two. 


 
 
 
 



http://www.mercergov.org/
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FTP SITE INSTRUCTIONS 
 


A. Please upload to the File Transfer Site https://sftp.mercergov.org (user name: guest, password: eplan) 
B. Click on the inbox to open 
C. Create a new folder (use your permit number or project address as the folder name) 
D. Click on your new folder to open 
E. Upload the files into the new folder 


 
Indicate each sheet number that has changes and briefly describe changes that were made: 
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #    
Sheet #   
Sheet #   
  


ALL CHANGES TO PLANS MUST BE INDICATED WITH CLOUDS  
 
 
 





		Site Address: 6059 77th Ave. S.E.

		Permit Number: 1706-084

		CONTACT INFORMATION: David Grubb

		Phone Number: 425.828.3081

		Email Address: davidg@ghdarch.com

		Description of revision: Owners elected to omit artificial turf and go with seeded lawn.  Updated Arborist report regarding tree #48 & #49. Structural has completed design of lateral in coordination with Simpson Strong Tie Moment Frames and Geotech Consultants Inc.

		Updated Valuation is Now: 

		Other: 

		Check Box2: Off

		Check Box1: Yes

		Check Box3: Off

		Check Box4: Off

		Check Box5: Off

		Check Box6: Off

		Check Box7: Off

		Check Box8: Off

		Check Box9: Off

		Check Box10: Off

		Check Box11: Off

		Check Box12: Off

		Check Box13: Off

		Check Box14: Yes

		Check Box15: Yes

		Check Box16: Yes

		Check Box17: Off

		1: Switched from artificial turf to seeded lawn

		2: Additional demo at lower terrace for the proposed grade beams

		3: Updated MF1 & MF2 elevations and associated details.

		4: Tree #48 removed

		5: Switched from artificial turf to seeded lawn

		6: Switched from artificial turf to seeded lawn

		7: Detail #18

		8: Shows location of proposed grade beams for proposed moment frames

		9: Detail #4

		10: Switched from artificial turf to seeded lawn

		11: Updated framing & hardware at MF1

		12: Update foundation/proposed grade beams at MF1 & MF2 - Pile Layout Plan

		13: Updated framing & hardware at MF1

		14: A1.1

		15: A4.1D

		16: A4.1

		17: S1.2

		18: S2.0

		19: S2.1

		20: S2.3

		21: S3.0

		22: SH-2

		23: L0.2

		24: C1.0

		25: C2.0

		26: S4.2
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FOLLOW-UP FIELD REPORT:   


Re-Re-Evaluation of Two Douglas Fir Trees Next 


to 77th Avenue, Mercer Island, WA  98040 
 


 


Project Name:  Peyree Residence  
 


Project Address: 6059 77th Avenue SE, Mercer Island, WA 98040 


 


Dates of Site Visits:  February 8, 2019 & April 19, 2019 


 


Dates of Reports:  February 11, 2019 & April 23, 2019 


 


------------------------------------------------------------------------------------------------------------ 


 


 


RESON FOR SITE VISIT: 


Tom Gallagher, of Gallagher Company, requested that I return to the Peyree residence to 


re-evaluate two large Fir trees in the northwest corner of the property.  Recent survey 


work, based upon the approved permit plans, revealed that the location of the excavation 


for the driveway retaining wall is very close to the base of tree # 48.  Mr. Gallagher 


requested that I come look at the trees in relation to the accurate excavation location and 


advise him on how to manage the trees.  He requested that I consolidate my observations, 


conclusions, and recommendations in this field report. 


 


 


METHODLOLOGY 


To evaluate the trees, as well as to prepare this report, I drew upon my 30+ years of 


experience in the field of arboriculture and my formal education in natural resources 


management, dendrology, forest ecology, plant identification, and plant physiology.  I 


followed the protocol of the International Society of Arboriculture (ISA) for tree risk 


assessment.  Published in 2011, the Best Management Practices, Tree Risk Assessment, 


ANSNI A300 Part 9 was developed to aid in the interpretation of professional standards 


and guide work practices based upon current science and technology.  Using this process, 


now called the Tree Risk Assessment Qualification, or TRAQ for short, I performed a 


Level Two assessment which included looking at the overall health of the tree as well as 
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the site conditions.  This is a scientifically based process to look at the entire site, 


surrounding land and soil, as well as a complete look at the threes themselves.   


 


 


OBSERVATIONS 


On Friday, February 8, 2019 and April 19, 2019, I returned to the site.  The two Firs were 


numbered with tags 48 and 49.   


 


The two trees are growing in a planter bed that is bordered on the east by 77th Avenue SE, 


to the north and south by driveways, and to the west by an existing garage and planter 


bed area.  On January 30, 2019, a crew from the Bartlett Tree Expert Company had used 


an air spade to dig a trench along the line of excavation required to install a large 


retaining wall.   


 


That trench was approximately 14 feet from the base of tree # 48 where, at the time, the 


excavation was to be located.  Multiple small roots were exposed and one large root was 


exposed.  John Kenney, City Arborist for Mercer Island, requested that the trees be 


evaluated to determine if the excavation required for the retaining wall installation will or 


will not harm the two large Douglas Fir trees.  At the time, at 14 feet from the base I 


thought the trees could be retained. 


 


 
Photo # 1:  A 2017 aerial photo with the property lines approximated.  (Taken from the King County Assessor’s 


website.)        Trees 48 & 49 are these two. 
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However, the accurate survey puts the cut for the retaining wall at approximately 5 feet 


west of the base of tree # 48.  This will result in the loss of approximately 42% to 45% of 


the critical root zone of the tree.  This is problematic. 


 


 


 


 


 


 
 


  


Photos # 2 & 3:  Looking at the bases of the 


Firs, # 48 & 49 from 77th Ave SE. 


 


 


 


 


 


 


 


 


Recent survey 


work reveals the 


cut is app. 


here—only 5’ 


from the tree. 


 


 


 


 


 


 


 


 


The trench is here.  Approximately 14 feet from the base of # 48. 
 


 


It appears that the face of the cut is not approximately 14.25 feet from the base of the 


closest tree, # 48, but actually only 5 feet.  That means that the face of the cut is 


approximately 9 feet from the base of tree # 49.  Please refer to Attachment 1 Shoring 


Plan for the specific design of the all. 
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Graphic # 1:  A close up of sheet L6.40 from the approved permit plan set showing the design of the driveway wall. 


 


 


 


CONCLUSIONS 


If the driplines of the two trees, and the soil volume were complete circles, I estimate that 


the amount of root loss for tree # 48 to be approximately 42% to 45%.  While the trees 


are healthy, I judge that the amount of root loss for tree # 48 will be too great.  The tree 
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will either fail in a storm or it will succumb slowly over time to a pathogenic infection or 


insect infestation.  Given that the prevailing wind direction in storms is from the south 


and southwest, and that the roots proposed for cutting are on the west side of the trunk, if 


the tree fails, it would likely fail upslope to the northeast over the road.  If the excavation 


techniques prescribed below are followed, it is my judgment that tree # 49 can remain 


and will survive long term. 


 


 


RECCOMENDATIONS  


 Option 1:  Remove Tree # 48: 


o Completely remove the tree. 


o The logs could be converted into lumber and utilized on the project. 


 Option 2:  Carefully Excavate the Retaining Wall and Then Decide about 


Both Trees: 


o Use an air spade to excavate the outside edge of the wall as the wall crew 


works its way down. 


o Cleanly cut the roots as the excavation goes down for the lagging on the 


H-pile wall. 


o Once the roots are exposed and cleanly cut, perform a risk assessment on 


the tree.  


 Decide then if tree 48 must come down partially, all the way, or if 


it can stay. 


 One possible solution is to convert the tree to a Habitat Tree. 


 This would entail removing approximately 60% to 80% of 


the existing foliage and leaving the lower foliage and trunk 


to help stabilize the soil and to provide wildlife benefits. 


 


As noted above, I believe the two large Douglas Fir Trees, #’s 48 & 49, could have 


tolerated the excavation and wall construction at 14 feet if the proper excavation and tree 


protection measures were adhered to.  With the excavation at five feet from the base of 


tree # 48, this becomes problematic tree # 48.  Tree # 49 can be retained if the same 


excavation process outlined below is followed. 


 


 Excavation Process: 


o A qualified International Society of Arboriculture, (ISA), Certified 


Arborist, or an American Society of Consulting Arborists, (ASCA), 


Registered Consulting Arborist must be on site and in charge of the 


excavation process. 


o The process must include using an air spade to expose roots at the edge of 


the excavation. 


o Roots must then be cleared using hand tools, shovels and trowels, then; the 


exposed roots must be cleanly cut using sharp implements such as hand 


shears, loppers, hand saws, and powered reciprocating saws. 
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o As the roots are pruned a hoe can pull the soil away on the down-slope 


side of the trench. 


o This process is to continue until the arborist is convinced that no more 


roots are to be encountered.   


 


 
Photo # 4:  Looking south at trees # 49 & 48.  If $ 48 is converted to a habitat tree, I recommend taking off 60% to 80% 


of the live canopy and leaving the lower canopy.  This will help keep the tree alive for decades with a significantly 


lower potential for failure.  I recommend the Habitat Tree option and keeping it for a minimum of one year and then 


decide if it should stay or go.   


 


 


 


 


     Remove the top of the tree app. 


from here. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 Irrigation: 


o A temporary drip irrigation system will need to be installed with a 


complex 24/7 timer that can be turned on once per month from April 


through October of 2019 and 2020. 
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o The temporary system will need to be inspected by the Project Arborist to 


verify functionality. 


o Apply the water slowly to ensure that the water is penetrating to a depth of 


22 to 24 inches.  (A post-hole digger is a great way to test for this.) 


o Once the water reaches this depth turn off the water. 


o Repeat once every four weeks. 


o If temperatures rise above 80º F, water once every three weeks. 


 


 Mulch: 


o The area under the trees will need to be covered with 6 – 8 inches of wood 


chips, hog fuel, or similar product to reduce evaporation. 


 


 Soil/Root Treatments: 


o The trees will be stressed by the excavation and wall construction.  In 


addition to the irrigation and mulch, the root zone will need to be treated 


with a combination of tree based fertilizer, compost tea, and beneficial 


microbes. 


o This must be done by a trained professional. 


 I recommend Nick Penovich owner of Soil Science Products. 


 360-876-3734 


 nick@lawnjockey.net 


 www.lawnjockey.net 


o Tree Based Fertilizer: 


 Trees have different chemical needs than does grass.  Lawn 


fertilizers can actually harm trees. 


 Tree based fertilizers are specifically formulated to meet these 


needs. 


o Compost Tea: 


 Compost teas are very good at providing Humic acids and 


beneficial microbes.  Humic acids increase a tree’s ability to 


handle stress. 


o Beneficial Microbes: 


 Beneficial microbes come in two naturally occurring forms, 


bacteria and fungi. 


 Beneficial bacteria increase the microbial activity of the soil.  They 


convert organic matter and fertilizer into forms more readily 


absorbed by the tree roots. 


 Beneficial fungi form a symbiotic relationship with the tree roots.  


The tree feeds the fungi.  The fungi give off by-products of 


respiration that are in fact root growth stimulants.  They increase 


absorption of water and nutrients, provide drought resistance, and a 


level of pathogenic protection. 



mailto:nick@lawnjockey.net

http://www.lawnjockey.net/
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o A program that injects the soil multiple times per year will be needed in 


2019, 2020, and 2021. 


 


 


 Removal of the Garage and Driveways: 


o When and if the driveways and garage are removed extra care will need to 


be taken with the demolition. 


o Absolutely no material can be stored on the soil of the critical root zone. 


o All work to remove the garage must be done from the existing driveway 


and road surface. 


o Trucks must be parked to receive the debris so that the truck wheels or the 


hoe does not drive on the critical root zone. 


o When the driveways are removed they must be combed away from the 


trunks of the trees and broken up outside the dripline of the trees. 


 


 


WAIVER OF LIABILITY  


There are many conditions affecting the stability of a slope.  The recommendations in this 


report are to help the Palladian Pointe Homeowners Association manage the property 


only.  It is not a guarantee against severe erosion or landslide.  Tree, shrub, and 


groundcover roots cannot prevent deep-seated landslides from occurring.  If a severe 


landslide occurs, all trees and vegetation will be swept away as part of the landslide.  


 


There are also many conditions affecting a tree’s health and stability which may be 


present and cannot be ascertained, such as, root rot, previous or unexposed construction 


damage, internal cracks, stem rot and more which may be hidden.  Changes in 


circumstances and conditions can also cause a rapid deterioration of slope stability.  


While I have used every reasonable means to examine the slope and all relevant factors, 


this tree management plan represents my opinion of the situation at this point in time.  


These findings do not guarantee future safety nor are they predictions of future events.  It 


is the property owner/project manager’s responsible to engage the services of a qualified 


geotechnical engineer to ascertain the conditions of the slope and actions that will 


enhance or destabilize the slope. 


 


As conditions change, it is the responsibility of the property owners to schedule 


additional site visits by the necessary professionals to ensure that the long-term success 


of the project is ensured.  It is the responsibility of the property owner to obtain all 


required permits from city, county, state, or federal agencies.  It is the responsibility of 


the property owner to comply with all applicable laws, regulations, and permit 


conditions.  It is the responsibility of each property owner to comply with all Codes, 


Covenants, and Restrictions (CC&R’s) that apply to tree pruning and tree removal. 


 







 Follow-up Field Report, Peyree Residence 


6059 77th Ave SE Mercer Island, WA 98040 


 Gilles Consulting 


 April 23, 2019, February 11, 2019 


 Page 9 of 11 


 


 


This tree evaluation is to be used to inform and guide the client in the management of 


their trees.  This in no way implies that the evaluator is responsible for performing 


recommended actions or using other methods or tools to further determine the extent of 


internal tree problems without written authorization from the client.  Furthermore, the 


evaluator in no way holds that the opinions and recommendations are the only actions 


required to insure that the tree will not fail.  A second opinion is recommended.  The 


client shall hold the evaluator harmless for any and all injuries or damages incurred if the 


evaluator’s recommendations are not followed or for acts of nature beyond the 


evaluator’s reasonable expectations, such as severe winds, excessive rains, heavy snow 


loads, etc. 


 


This report and all attachments, enclosures, and references, are confidential and are for 


the use of the client concerned.  They may not be reproduced, used in any way, or 


disseminated in any form without the prior consent of the client concerned and Gilles 


Consulting. 


 


 


Thank you for calling Gilles Consulting for your arboricultural needs.   


 


Sincerely, 


 


 


 


 


 


Brian K. Gilles, Consulting Arborist 
ASCA Registered Consulting Arborist # RCA-418 


ASCA Tree & Plant Appraisal Qualified. 


ASCA Tree & Plant Appraisal Certified Instructor 


ISA TRAQ Qualified 


ISA TRAQ Certified Instructor 
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ATTACHMENT 1, SHORING DESIGN  
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