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LIC# : KW-06015335, Build:20.22.12.28 ~ D.S. ENGINEERING PC
DESCRIPTION: header

CODE REFERENCES { @ Hoiz'TH (DA\.L.\

Calculations per NDS 2018, IBC 2018 CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

(c) ENERCALC INC 1983-2022

Analysis Method : Allowable Stress Design Fb + 850 psi E : Modulus of Elasticity
Load Combination ' IBC 2018 Fb - 850 psi Ebend- xx 1300ksi
Fc - Prll 1300 psi Eminbend - xx 470ksi
Wood Species : Hem-Fir Fc - Perp 405 psi
Wood Grade : No.2 Fv 150 psi
. Ft . i )
Beam Bracing : Completely Unbraced 525psl Density 26.84pcf

D{0.32) Lr{0.24} 8{0.3}

v v v v v

A (93%@47@ 2 .

h ¥ o4
Applied Loads \ f =0 %) Service loads entered. Load Factors will be applied for calculations.

Beam self weight calc{ated and afided to loading
Uniform Load : D =0.320, Lr=0.240, S=0.30, Tnbuta% Width = 1 Oft

DESIGN SUMMARY y Design OK
Maximum Bending Stress Ratio = 0.622 1 Maxlmum Shear Stress Ratio = 0.414 :1
Section used for this span 2-2x8 Section used for this span 2-2x8

fb: Actual = 721.26psi fv: Actual = 71.39 psi
Fb = 1,160.10psi F'v = 172.50 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 2.2501t Location of maximum on span = 3.909 1t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span # 1
Maximum Deflection .
Max Downward Transient Deflection 0.022 in Ratio=  2402>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio= {) <360 n/a
Max Downward Total Deflection 0.047 in Ratio= 1154 >=240 Span: 1: +D+S
Max Upward Total Deflection 0 in Ratio= (<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.0468 2.266 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.404 1.404
Max Upward from Load Combinations 1.404 1.404
Max Upward from Load Cases 0.729 0.729
D Only 0.729 0.729
+D+Lr 1.269 1.269
+D+S 1.404 1.404
+D+0.750Lr 1.134 1.134
+D+0.750S 1.235 1.235
+0.60D 0.437 0.437
Lr Only 0.540 0.540



DESCRIPTION:

Ul

header

©

Vertical Reactions (@ Hoﬁ'm mu__) Support notation : Far left is #1 Values in KIPS
Load Combination - . Support T Support 2
S Only 0.675 0.675

R>



LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022
DESCRIPTION: header <RI>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2400 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 1850 psi Ebend- xx 1800ksi
Fc-Pril 1650 psi Eminbend - xx 950ksi
Wood Species : DF/DF Fc - Perp 650 psi Ebend- yy 1600ksi
Wood Grade . 24F-V4 Fv 265 psi Eminbend - yy 850ksi
' Ft 1100 psi Density 31.21pcf
Beam Bracing : Completely Unbraced
D(0.22) L{0.06) $(0.025)
v v v v v

5.5x9

Span =12.50 ft

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

Beam self weight calculated and added to loading
Uniform Load : D=0.220, L =0.060, S =0.0250, Tributary Width = 1.0 ft

DESIGN SUMMARY ~ DesignOK
Maximum Bending Stress Ratio = 0.386 1 Maximum Shear Stress Ratio = 0.184 :1
Section used for this span : 5.5x9 Section used for this span 5.5x9

b: Actual = 917.70psi fv: Actual = 48.63 psi
F'b = 2,375.48psi F'v = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 6.2501t Location of maximum on span = 11.7701t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection ; v
Max Downward Transient Deflection 0.055in Ratio=  2721>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = <360 n/a
Max Downward Total Deflection - 0.271 in Ratio = 584 >=180 Span: 1. +D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio= (<180 n/a
Overall Maximum Deflections
Load Combination Span Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.2705 6.296 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination : Support 1 Support 2
Max Upward from all Load Conditions 1.840 1.840
Max Upward from Load Combinations 1.840 1.840
Max Upward from Load Cases 1.442 1.442
D Only , 1.442  1.442
+D+L ‘ 1.817 1.817
+D+Lr 1.442 1.442
+D+S 1.598 1.598
+D+0.750Lr+0.750L 1.723 1.723
+D+0.750L+0.750S 1.840 1.840

+0.60D 0.865 0.865




LIC# - KW-06015335, Build:20.22.12.28 D.S._ENGINEERING PC {c) ENERCALC INC 1983-2022
DESCRIPTION: header <R} >

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
L Only 0.375 0.375
S Only 0.156 0.156




"DESCRIPTION:
CODE REFERENCES

header <R4>

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

Load Combination Set : IBC 2018
Material Properties

Analysis Method : Allowable Stress Design Fb + 850 psi E : Modulus of Elasticity
Load Combination 1BC 2018 Fb- 850 psi Ebend- xx 1300ksi
Fc - Pl 1300 psi Eminbend - xx 470ksi

Wood Species : Hem-Fir Fc - Perp 405 psi
Wood Grade  : No.2 Fv 150 psi

. Ft 525 psi Density 26.84pcf
Beam Bracing : Completely Unbraced

D(0.22) L(D.06) 5(0.025)
v v v v v

4x10

-t Misc
TeLDN, WS

Span 9 50 ft

Lo (97513 D*

b

Applied Loads

_9_5‘% (-b/ rvice loads entered. Load Factors will be applied for calculations.

Beam self weight calesiéted and adde]%

/VVI
K

loads

Uniform Load : D=0.220, L=0.060, $=0.0250, Tributary Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.776 1 Maximum Shear Stress Ratio = 0.352 :1
Section used for this span 4x10 Section used for this span 4x10

fb: Actual = 775.81psi fv: Actual = 52.84 psi
Fb: Allowable = 999.98psi Fv: Allowable = 150.00 psi
Load Combination +D+H Load Combination +D+L
Location of maximum on span = 47501t Location of maximum on span = 8.737 1t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.037 in Ratio=  3083>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.178 in Ratio= 640 >=240
Max Upward Total Deflection 0.000 in Ratio = 0<240
Overall Maximum Deflections
Load Combination Span  Max.""Defl  Location in Span Load Combination Max. "+' Defl  Location in Span
+D+0.750L+0.750S 1 0.1780 4,785 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 1.503 1.503
Overall MINimum 0.119 0.119
+1.40D 1.503 1.503
D+ 1.359 1.359
+D+r 1.074 1.074
+D+S 1.192 1.192
+D+0.750Lr+0.750L 1.287 1.287
+D+0.750L+0.750S 1.376 1.376
D Only 1.074 1.074
+0.60D 0.644 0.644




Lic. # : KW.-08010224
DESCRIPTION:

header <R4>
Vertical Reactions

Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
L Only 0.285 0.285
S Only 0.119 0.119

R



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: header <R6>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022

Analysis Method : Allowable Stress Design Fb + 2900 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 2900 psi Ebend- xx 2200ksi
Fc - Prll 2900 psi Eminbend - xx 1118.19ksi
Wood Species : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade : Parallam PSL 2.2E Fv 290 psi :
Ft 2025psi . Density 45.07 pcf

Beam Bracing : Completely Unbraced

D{G.ﬁl&)ﬁS{OV{JS)

D(0.205) Lr(%ﬂ.?) 8(0.025)

g 5.25x11.875 @

I E %(%é )_t_ggg% Span = 17.50 ft _i

Applied Loads _ﬁ (%emce loads entered. Load Factors will be applied for calculations.

Beam self weight calculalﬂi’and aged to loadin
Uniform Load : D =0.2050, Lr=0.020, S =00250, Tributary Width = 1.0 ft
Uniform Load : D =0.030, S=0.050, Tributary Width = 1.0 ft, (from flat roof)

DESIGN SUMMARY | bt M o8 ! ____ DesignOK__

Maximum Bending Stress Ratic 04.380 1 Maximum Shear Stress Ratio = 0.185 : 1
Section used for this span 5.25x11.875 Section used for this span 5.25x11.875
fb: Actual = 1,226.77psi fv: Actual = 61.78 psi
F'b = 3,230.81psi F'v = 333.50 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 8.750ft Location of maximum on span = 0.000ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.099 in Ratio=  2126>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = (<360 n/a
Max Downward Total Deflection 0.434 in Ratio = 483>=180 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = <180 n/a
Overall Maximum Deflections
Load Combination Span Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.4339 8.814 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 2.883 2.883
Max Upward from Load Combinations 2.883 2.883
Max Upward from Load Cases 2.227 2.227
D Only 2.227 2.227
+D+Lr . 2.402 2.402
+D+S 2.883 2.883
+D+0.750Lr 2.358 2.358
+D+0.750S 2.719 2.719
+0.60D 1.336 1.336

R&S



LIC# : KW-06015335, Build:20.22.12.28

D.S. ENGINEERING PC

DESCRIPTION: header <R6>

Vertical Reactions

Support notation : Far left is #1

Values in KIPS

Load Combination

Support 1 Support 2

Lr Only
S Only

0.175 0.175
0.656 0.656



LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC
DESCRIPTION: <R7>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2900 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 2900 psi Ebend- xx 2200ksi
Fc - Pril 2900 psi Eminbend - xx 1118.19ksi

Wood Species : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade  : Parallam PSL 2.2E Fv 290 psi

. Ft 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D{(0.61) Lr{0.345) 5(0.43} D(0.43) Lr(D.345) S(0.43)
v v v v v v v v v

C ‘
& 5.25x16.0 5.25%16.0

Span =1550f | Span=80ft |
! 25;§ G‘%-\- 105/2) +1 7 7 |

Applied Loads %—{-I O.;l@ Service loads entered. Load Factc)rs will be applied for calculations.

Beam self weight cal Iate and add to loading

Load for Span Numb 2% %‘H&é/@
Uniform Load: D= 610 Lr=0. 3450 S=0. 430 Tributary Width = 1.0 ft

Load for Span Number 2

Uniform Load : D =0.430, Lr=0.3450, S =0.430, Tributary Width = 1.0 ft
DESIGN SUMMARY

Maximum Bending Stress Ratio = 0.3901 Maximum Shear Stress Ratio = 0.450 : 1
Section used for this span 5.25x16.0 Section used for this span 5.25x16.0
fb: Actual = 1,260.78 psi fv: Actual = 149.95 psi
F'b = 3,230.19psi F'v = 333.50 psi
Load Combination +D+8 ‘ Load Combination +D+8
Location of maximum on span = 15.5001t Location of maximum on span = 14.201 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.080 in Ratio=  2333>=360 Span:1:S Only
Max Upward Transient Deflection -0.008 in Ratio= 11701>=360 Span:2:S Only
Max Downward Total Deflection 0.201 in Ratio = 926>=180 Span: 1:+D+S
Max Upward Total Deflection -0.023 in Ratio=  4134>=180 Span: 2:+D+S
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.2008 7.101 0.0000 0.000
2 0.0000 7.101 +D+S -0.0232 2.860
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support.1 Support 2 Support 3
Max Upward from all Load Conditions 6.745 16.269 0.603
Max Upward from Load Combinations 6.745 16.269 0.603
Max Upward from Load Cases 4.038 9.380 0.509
D Only 4.038 9.380 0.094
+D+Lr 6.210  14.907 0.503
+D+S 6.745 16.269 0.603

RO



LIC# : KW-06015335, Build:20.22.12.28

D.S. ENGINEERING PC (c) ENERCA|
DESCRIPTION: <R7> :
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2 Support 3
+D+0.750Lr 5.667 13.526 0.401
+D+0.750S 6.069 14.547 '0.476
+0.60D 2.423 5.628 0.057
Lr Only 2172 5.527 0.408
S Only 2.707 6.889 0.509

=



DESCRIPTION: . beam <R8>
CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb+ 2900 psi E : Modulus of Elasticity
Load Combination 1BC 2018 Fb- 2900 psi Ebend- xx 2200ksi
Fc - Pril 2900 psi Eminbend - xx 1118.19ksi
Wood Species : iLevel Truss Joist Fc-Perp 750 psi
Wood Grade - : Parallam PSL 2.2E Fv 290 psi
Ft 2025 psi Density 45.07pcf

Beam Bracing

. Beam is Fully Braced against lateral-torsional buckling

B(0.26) L(O,%ZS) 8(0.345)

(

4,

!

5.25x16.0

Span = 1550 ft

D{0.26) L(0.825) $(0.345)
v v v

5.25x16.0

Span = 12.50 ft

I

¥ ( (o.i;‘/,g,,,,
Applied Loads \

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

Beam self weight calculateﬁ/and addeg/10 Io@b%

Load for Span Number 1

Uniform Load: D=0.260, L= O 8250, S=0.3450
Load for Span Number 2

Uniform Load : D =0.260, L =0.8250, S=0.3450, Tributary Width = 1.0 ft

DESIGN SUMMARY

g\gzﬁ_of@\
Tbutary Width = 1.0 f 315%07‘\’\6 t:1])/::»_._

Maximum Bending Stress Ratio = 0.537. 1 Maximum Shear Stress Ratio = 0“553 : 1
Section used for this span 5.25x16.0 Section used for this span 5.25x16.0
fb: Actual = 1.508.80psi fv: Actual = 160.47 psi
Fb: Allowable = 2,808.86psi Fv: Allowable = 290.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 15.500ft Location of maximum on span = 14.201t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.138 in Ratio=  1345>=380
Max Upward Transient Deflection -0.005 in Ratio= 29676>=360
Max Downward Total Deflection 0.195 in Ratio = 953 >=240
Max Upward Total Deflection -0.007 in Ratio= 21037 >=240

Overall Maximum Deflections

Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+'Defl  Location in Span
+D+0.750L+0.750S 1 0.1951 6.841 0.0000 0.000
+D+0.750L+0.750S 2 0.0412 7.891 +D+0.750L+0.750S -0.0071 1.187

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

Load Combination Support1  Support2  Support 3

Overall MAXimum 7.116 20.556 4914
Overall MINimum 2110 6.094 1.457
+1.40D 2.451 7.079 1.692
D+ 6.795 19.628 4.692
+D+Hr 1.751 5.057 1.209
+D+S 3.860 11.150 2.666



Lig. #
DESC

Vertical Reactions

RIPTION: beam <R8>

Support notation : Far left is #1

Values in KIPS

Load Combination Support1  Support2  Support3
+D+0.750Lr+0.750L 5,534 15.985 3.822
+D+0.750L+0.750S 7.116 20.556 4914
D Only 1.751 5.057 1.209
+).60D 1.050 3.034 0.725
L Only 5.045 14.572 3.484
S Only 2110 6.094 1.457



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: under <R8>

Code References

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
{ Used fo n-slender calpulations
fose fcmm SIoncer CaIeslions Exact Width 5.50 in Allow Stress Modification Factors
Wood Species  Douglas Fir-Larch . .
Exact Depth 5.50 in Cf or Cv for Bending 1.0
Wood Grade No.2 . .
Fo + 750 psi F 17 . Area 30.250 in*2 Cf or Cv for Compressio! 1.0
iy o psi F’:I 472 ps! Ix 76.255 inta  Cf or Cv for Tension 1.0
i psi psi inA Cm : Wet Use F
Fc - Pri 700psi  Density 31.21 pef ly 76.285 in"4 LM actor 1.0
. Ct : Temperature Fact 1.0
Fc - Perp 625 psi }
) . «x Bendin Bendi Axial Cfu : Flat Use Factor 1.0
E : Modulus of Elastlcn)" . xbending y-y Bending 1a Kf : Built-up columns 1.0 NDS 15,52
Basic 1300 1300 1300 ksi Use Cr : Repetitive ? No
Minimum 470 470 Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Fully braced against buckling ABOUT Y-Y Axis
Y-Y (depth) axis :  Fully braced against buckling ABOUT X-X Axis
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 65.563 Ibs * Dead Load Factor
AXIAL LOADS . ..
Axial Load at 10.0 ft, D =5.057, L = 14.572, S = 6.094 k
DESIGN SUMMARY
Bending & Shear Check Resuits
PASS Max. Axial+Bending Stress Ratio = 0.9301:1  Maximum SERVICE Lateral Load Reactions .
Load Combination +D+L Top along Y-Y 00k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Location of max.above base , 0.0ft Maximum SERVICE Load Lateral Deflections . ..
At maximum location values are . Along Y-Y 0.0 in at 0.0 ft above base
Applied Axial 19.695k for load combination : n/a
Applied Mx 00kA 4 1ong XX 00in at 0.0 ft aboveb
Applied My 0.0 keft ong X- 0 in a . above base
Fc : Allowable 700.0 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.0:1 Bending  Compression Tension
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Cb Cp Stress Ratio  Status  Location Stress Ratio  Status Location
D Only 0.900 1.000 0.2688 PASS 0.0t 0.0 PASS 10.0 ft
+D+L 1.000 1.000 0.9301 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 1.000 0.4606 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L 1.250 1.000 0.6064 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.7508 1150 1.000 0.8469 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 1.000 0.09072 PASS 0.0ft 0.0 PASS 10.0 ft
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments k-ft Mx - End Moments
L.oad Combination @Base @ Top @ Base @ Top @ Base @Base @ Top @Base @ Top
D Only 5123

R\4-



. 15335, Build:20.22.12.2
DESCRIPTION: under <R8>

Maximum Reactions

.S. ENGINEERING PC

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @Base @ Top @Base @ Top @ Base @Base @ Top @Base @ Top
+D+L 19.695
+D+$ 11.217
+D+0.750L 16.052
+D+0.750L+0.750S 20.622
+0.60D 3.074
L Only 14.572
S Only 6.094

Maximum Deflections for Load Combinations

Load Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection Distance

D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.000ft

Sketches

+X

Height = 10,0t

25.72%

e

Height

25723k

R 15



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: stair (outside)

CODE REFERENCES

D.S. ENGINEERING PC

_ Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method Allowable Strength Design
Beam Bracing : Completely Unbraced
Bending Axis :  Major Axis Bending.

Fy : Steel Yield :
E: Modulus :

46.0 ksi
29,000.0 ksij

D{0.180) L(0.160)

(
HSS6x6x3/8 g

Span =13.50#f

e

AN,
N

)}
¢ BRI x4 +3
Applied Loads \ Y

Beam self weight calcu.%ed and added to loading
Uniform Load : D =0.180, L =0.160 k/ft, Tributary Width = 1.0 ft, (3" max. concrete tread)

gs entered. Load Factors will be applied for calculations.

NS

|

DESIGN SUMMARY x4 Design OK
Maximum Bending Stress Ratio = 0.231:1 Maximum Shear Stress Ratio = 0.043 : 1
Section used for this span HSS6x6x3/8 Section used for this span HSS6x6x3/8

Ma : Applied 8.372 k-t Va: Applied 2.480 k
Mn / Omega : Allowable 36.267 k-ft Vn/Omega : Allowable 57.137 Kk
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.105 in Ratio= 1,544 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1: L Only
Max Downward Total Deflection 0.241 in Ratio = 873 >=180 Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.2408 6.789 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 2.480 2.480
Max Upward from Load Combinations 2.480 2.480
Max Upward from Load Cases 1.400 1.400
D Only 1.400 1.400
+D+L 2.480 2.480
+D+0.750L 2.210 2.210
+0.60D 0.840 0.840
L Only 1.080 1.080

RI6




LIC# : KW-06015335, Build:20.22.12.28

DESCRIPTION: stair (outside)

Steel Section Properties : HSS6x6x3/8

Depth = 6.000 in 1 xx = 39.50 in"4 = 64.600 in"4
S xx 13.20 in*3

Width = 6.000 in R xx = 2.280 in

Wall Thick = 0.349 in Zx = 15.800 in*3

Area = 7.580 in*2 lyy = 39.500 in*4 = 0.000in"3

Weight = 27.480 pif Syy = 13.200 in*3
Ryy = 2.280 in

Yeg = 3.000 in

RIT
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. - , Build:20.22.12. D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022
DESCRIPTION: 2nd floor <B1>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design : Fb + 2900 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 2900 psi Ebend- xx 2000ksi
Fc - Prii 2900 psi Eminbend -xx  1016.535ksi
Wood Species : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade  : Parallam PSL 2.0E Fv 290 psi
Ft 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D{1.505) L{3.75) 5(0.469)

D(0.18) L{0.102)

D(0.13} L{0.292) S(0.079)
v v v

A\ 5.25x16.0 &

Load for Span Number 1 B‘g(&l? + aa/2)

Uniform Load : D =0.130, L =0.2920, S =0.0790 k/ft, Extent = 0.0 -->> 3.50 f, Tributary Width = 1.0 ft
Point Load : D =1.505, L =3.750, S =0.4690 k @ 3.50 ft, (from <R5>)
Uniform Load : D=0.180, L= 0 1020 k/ft, Extent = 3, 50 -->> 13 0 ft, Tnbutary Width = 1.0 ft

DESIGN SUMMARY #* g _______ ?\
Maximum Bending 8tress Ratio = 358 M ximum She ress Ratio = 0.341 : 1
Section used forfhis span 5.25x16.0 Section used for this span 5.25x16.0
fb Ac al h = 1,004.39psi fv: Actual = 98.87 psi
LDI}J&' - 2.808.86psi Fyv - 290.00 psi
Load Comblnatlon sH m“) +D+L Load Combination +D+L
Location of maximum“on = 3.511ft Location of maximum on span = 0.000ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.086 in Ratio=  1821>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = (<360 n/a
Max Downward Total Deflection 0.141 in Ratio= 1105>=240 Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio= (3<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1411 6.073 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 6.097 3.314
Max Upward from Load Combinations 6.097 3.314
Max Upward from Load Cases 3.979 1.762
D Only 2.118 1.552
+D+L 6.097 3.314
+D+Lr 2.118 1.552
+D+S 2.700 1.715

FLa



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: 2nd floor <B1>

Vertical Reactions

D.S. ENGINE

Support notation : Far left is #1

Values in KIPS

Load Combination

Support 1 Support 2

+D+0.750Lr+0.750L 5103 2873
+D+0.750L+0.750S 5539  2.996
+0.60D 1271 0.931
L Only 3979  1.762
S Only 0582  0.163



LIC# : KW-06015335, Build:20.22.12.2
DESCRIPTION: 2nd floor <B2>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2900 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 2900 psi Ebend- xx 2000ksi
Fc - Pril 2900 psi Eminbend - xx 1016.535ksi
Wood Species : iLevel Truss Joist - Fc-Perp 750 psi
Wood Grade : Parallam PSL 2.0E Fv 290 psi
Ft 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

${0.162) L{0.102} 8{0.078)
D(1.508}) D FRISIRMSREZBE BB 119) D{0.18} 5{0.102) D(1.074) 1.{0 285} 5{0.119}
¥

D013} L{G,Z‘éilj B{0.078)
v v |V

DQ‘OJIE} L40.102)

525¢16.0 A&i

Span=140#

/em <gzy

L .
[ /. i
Applied Loads / - = =2 E‘) Service loads entered. Load Factors will be applied for calculations.

Beam self weight calCulated and afided to loading

Load for Span Numiper 1
Uniform Load : [§ = 0.18Q,/L = 0.1020 k/ft, Extent = 0.0 -->> 2.50 ft, Tributary Width = 1.0 ft, (folding window)
Uniform Load : 0,=0.130," L = 0.2920, S =0.0790 k/ft, Extent = 2.50 -->> 4.0 ft, Tributary Width = 1.0 ft
Uniform Load : D\ 0.180, L = 0.1020 k/ft, Extent = 4.0 -->> 13.50 ft, Tributary Width = 1.0 ft, (folding window)
Uniform Load : D™*0.1620, L =0.1020, S =0.0790 k/ft, Extent = 13.50 -->> 14.0 ft, Tributary Width =1.0 ft
Point Load: D =1.505, L =3.750, S =0.4690 k @ 2.50 ft, (from <R5>)
Point Load: D=1.751, L=5.045, S=2.110k @ 3.50 ft, (from <R8>)
Point Load : D=1.074, L =0.2850, S=0.1190 k @ 4.0 ft, (from <R4>)
Point Load : D =1.074, L=0.2850, S=0.1190 k @ 13.50 ft, (from <R4>)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.713 1 Maximum Shear Stress Ratio = 0.760 : 1
Section used for this span 5.25%x16.0 Section used for this span 5.25x16.0
fb: Actual = 2,003.85psi fv: Actual = 220.40 psi
F'b = 2,808.86psi F'v = 290.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.5261t Location of maximum on span = 0.000ft
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.189 in Ratio = 889>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = (<360 n/a
Max Downward Total Deflection 0.319 in Ratio = 526>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = (<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.3188 6.387 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 12.752 6.534
Max Upward from Load Combinations 12.752 6.534

LA



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: 2nd floor <B2>

Vertical Reactions

D.S. ENGINEERING PC

Support notation : Far left is #1

Values in KIPS

Load Combination

Support 1 Support 2

Max Upward from Load Cases 8.011 3.467
D Only 4.741 3.467
+D+L 12.752 6.534
+D+Lr 4.741 3.467
+D+S 6.890 4.293
+D+0.750Lr+0.750L 10.749 5.767
+D+0.750L+0.7508 12.361 6.387
+0.60D 2.845 2.080
L Only 8.011 3.067
S Only 2.149 0.826



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: 2nd floor <B3>

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2900 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 2900 psi Ebend- xx 2000ksi
Fc - Pril 2900 psi Eminbend - xx  1016.535ksi

Wood Species : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade ~ : Parallam PSL 2.0E Fv 290 psi

. Ft 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

Dgc‘sszvy LG 302) %(0@3)
D{4.038) S(Z.?OD(Z?Q?}éL(O.SSS) D{0.18) L{0.102) D(2.197) ${0.658)
v v v ¥

D(0.162) L{0.102} S(G.079)
y —é_—ﬁ'_é—v

5.25x16.0

‘\ /‘Q-Ei@b'“ 53@ +|%2G—H3%fm 2301 |

oM ¥ |
Applied Loa @@i le Madors will be applied for calculations.
Beam self weight NOT interrjally calculgfe and added
Point Load : D = 4.038 35-= 2.707.4@10.0 f (from .9 \3 + L %5/

Uniform Load : D =0.1620, L =0.102Q, S =0.0790 Extent =0.0 ->> 2 50 ft, Tributary Width = 1.0 ft
Point Load : D =2.197, L = 0.6560 k@ 2.50 ft, (from <R6>)

Uniform Load : D =0.180, L =0.1020°k/ft, Extent = 2.50 -->> 19.50 ft, Tributary Width = 1.0 ft, (folding window)
Point Load: D=2.197, S =0.6560 k @ 19.50 ft, (from <R6>)
Uniform Load : D =0.1620, L = 0.1020, S =0.0790 k/ft, Extent = 19.50 -->> 23.0 ft, Tributary Width = 1.0 ft

DESIGN SUMMARY

- Design OK

Maximum Bending Stress Ratio = 0.485 1 Maximum Shear Stress Ratio = 0.353 : 1
Section used for this span 5.25x16.0 Section used for this span 5.25x16.0
fb: Actual = 1,391.56 psi fv: Actual = 102.51 psi
F'b = 2,808.86psi F'v = 290.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 11.584ft Location of maximum on span = 0.0001t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.206 in Ratio=  1338>=360 Span: 1:L Only
Max Upward Transient Deflection 0 in Ratio= (<360 n/a
Max Downward Total Deflection 0.728 in Ratio = 379>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 nfa

Overall Maximum Deflections

Load Combination Span

Max. "-" Defl Location in Span Load Combination

Max. "+" Deft Location in Span

+D+L 1
Vertical Reactions

0:7279 11.584
Support notation : Far left is #1

0.0000 0.000
Values in KIPS -

Load Combination

Support 1 Support 2

Max Upward from all Load Conditions 11.932 5661
Max Upward from Load Combinations 11.932 5.661
Max Upward from Load Cases 8.353 4111
D Only 8.353 4111
+D+L 10.111 5.355

L6



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: 2nd floor <B3>

Vertical Reactions

D.S. ENGINEERING PC

Support notation : Far left is #1

(©) ENERC

Values in KIPS

Load Combination

Support 1 Support 2

+D+Lr ‘ 8.353 4111
+D+S 11.368 4.933
+D+0.750Lr+0.750L 9.671 5.044
+D+0.750L+0.7508 11.932 5.661
+0.60D 5.012 2.466
L Only 1.758 1.244
S Only 3.015 0.822

al



LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC
DESCRIPTION: header (south wall @ 2nd floor)

CODE REFERENCES @

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2400 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 1850 psi Ebend- xx 1800ksi
Fc - Prll : 1650psi Eminbend - xx 950ksi
. Wood Species : DF/DF Fc - Perp 650 psi Ebend- yy 1600ksi
Wood Grade .« 24F-V4 - Fv 265 psi Eminbend - yy 850ksi
_ Ft 1100 psi Density 31.21pcf
Beam Bracing : Completely Unbraced

D{2.118) L(3.979) S(0.582)

0{0.1 5}VL(0.263

5.5%9 x

Span =6.50 ft

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D =0.150, L =0.260, Tributary Width = 1.0 ft
PointLoad: D =2.118, L=3.979, S =0.5820 k @ 2.50 ft, (from <B1>)

DESIGN SUMMARY . Design OK
Maximum Bending Stress Ratio = 0.778 1 Maximum Shear Stress Ratio = 0.550 : 1
Section used for this span 5.5x9 Section used for this span 5.5x9

fb: Actual = 1,851.15psi fv: Actual = 145.76 psi
F'b = 2,387.32psi F'v = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.5151t Location of maximum on span = 0.000 1t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.079 in Ratio = 981>=360 _Span: 1:L Only
Max Upward Transient Deflection 0in Ratio= - 0 <360 n/a
Max Downward Total Deflection 0.122 in Ratio = 639>=240 Span: 1:+D+L
Max Upward Total Deflection 0 in Ratio = 0 <240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1221 3.084 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 5.119 3.712
Max Upward from Load Combinations 5.119 3.712
Max Upward from Load Cases 3.294 2.375
D Only 1.826 1.337
+D+L 5.119 3.712
+D+Lr 1.826 1.337
+D+S 2.184 1.561
+D+0.750Lr+0.750L 4,296 3.119

+D+0.750L+0.750S 4.565 3.286



LIC# : KW-06015335, Build:20.22.12.28

D.S. ENGINEERING PC

DESCRIPTION: header (south wall @ 2nd floor
Vertical Reactions Support notation : Far left is #1

Values in KIPS
Load Combination Support 1 Support 2
+0.60D 1.095 0.802
L Only 3.294 2.375
S Only 0.358 0.224

B9



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: under <R7>, <B2>, <B3>

Code References

D.S. ENGINEERING PC

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

(AT 6©)

Analysis Method Allowable Stress Design Wood Section Name 4-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
{ Used for non-slender calcuiations } Exact Width in Allow St Modification F
Wood Species Douglas Fir-Larch @ 6.0 !n ow wtress Moditica _lon actors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending 1.30
Fb + ’ 750 psi Fv 170 psi Area 33.0 inf2  Cfor Cvfor Compressio. 1.10
P psi Ix 83.188 inta  Cf or Cv for Tension 1.30
Fb- 750psi  Ft 475 psi 188 in
h psi ] psi ly 99.0in*4  Cm : Wet Use Factor 1.0
c-Pril 700 psi Density 31.21 pcf Ct : Temperature Facl 1.0
Fc - Per i : .
P . 625psi . . . Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity ...  x-x Bending y-y Bending Axial Kf : Built-up columns 1.0 NDS 18.3.2
Basic 1300 1300 1300 ksi Use Cr : Repetitive ? No
Minimum 470 470

Applied Loads

Brace condition for deflection (buckling) along columns :

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

Fully braced against buckling ABOUT Y-Y Axis
Fully braced against buckling ABOUT X-X Axis

Service loads er{Dd, Load Factdxslwjl be appl8for calculations.

Column self weight included : 71.523 lbs * Dead Load Factor

<B2> 2447 826

AXIAL LOADS . .. 2667
Axial Load at 10.0 ft, D = 15.858, L = 4.825, S = 6.548 k <B37 353 115 20I5
DESIGN SUMMARY <RIy 4ne & 2767

Bending & Shear Check Results

I5ec® 485  ¢pap

PASS Max. Axial+Bending Stress Ratio = 0.8370:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.750L+0.750S Top along Y-Y 0.0k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along- X-X 0.0 k Bottom along X-X 0.0 k
Locat|o_n of max.at.)ove base 0.0ft Maximum SERVICE Load Lateral Deflections . . .
At maximum location values are . Along Y-Y 0.0 in at 0.0 ft above base
ﬁpp:!eg :\\Axml 24'%58i # for load combination : n/a
Agglzzd M); 0.0 k-ft Along X-X 00 in at 0.0 ft above base
Fc : Allowable 885.50 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . . )
- PASS Maximum Shear Stress Ratio = 0.0:1 Bending  Compression Tension
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination C D C P Stress Ratio  Status  Location Stress Ratio  Status Location
D Only 0.900 1.000 0.6966 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 1.000 0.8168 PASS 0.0t 0.0 PASS 10.0 ft
+D+S 1150 1.000 0.7692 PASS 0.01t 0.0 PASS 10.0 ft
+D+0.750L 1250 1.000 0.6155 PASS 0.0t 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150  1.000 0.8370 PASS 0.0t 0.0 PASS 10.0 ft
+0.60D 1.000 0.2351 PASS 0.0t 0.0 PASS 10.0 ft

1.600
Maximum Reactions ‘

Note: Only non-zero reactions are listed.

X-X Axis Reaction

Load Combination @Base @ Top

k Y-Y Axis Reaction Axial Reaction
@Base @ Top"

My - End Moments k-ft Mx - End Moments

@ Base @Base @ Top @Base @ Top

D Only

15.930

FL o



15335, Build:20.22.12.28
DESCRIPTION under <R7>, <B2>, <B3>

Maximum Reactions

D.S. ENGINEERING PC

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @Base @ Top @ Base @ Top @ Base @ Base @ /Q,p_\ W
+D+L 20.755
+D+S 22.478
+D+0.750L 19.548 - éq.apgaf o 51}4)
+D+0.750L+0.750S 24.459 1— 6 3
+0.60D 9.558 : (Fﬂé
L Only 4.825 9.9, \
S Only 6.548 ‘loﬂ, =
Maximum Deflections for Load Combinations <—=2.5>
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distan. u
D Only 0.0000in 0.000ft 0.000in 0,000t S~ __A__~
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L 0.0000in 0.0007t 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.000ft

Sketches

Height =40.0 8

2T.233%

Helght 51008

273t

FLo|



DESCRIPTION:  beam <F3> update
CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,900.0psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb - 2,900.0 psi Ebend- xx 2,200.0ksi
Fc - Pril 2,900.0 psi Eminbend-xx ~ 1,118.19ksi

Wood Species : iLevel Truss Joist Fc - Perp 750.0psi
Wood Grade  : Parallam PSL 2.2E Fv 290.0 psi

_ _ _ Ft 2.025.0psi Density 45.070pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(5.057) L(14.572) 5(6.094)
D{0.016) L{0.0533)
v v ¥ v v

A 7x16 -~

Span=140#

L ]

) b N 0 1
Applied Loads \ o Service loads entered. Load Factors will be applied for calculations.
Beam self weight calcul and added to |

Uniform Load : D =0.0160, L=0.0563307 Tributary Width = 1.0 t
Point Load : D=5.057, L=14.572, $=6.094 k @ 4.0 ft, (from <R8>)

DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio = 0.829 1 Maximum Shear Stress Ratio = 0.675:1
Section used for this span 716 Section used for this span 7x16
fb: Actual = 2,329.42psi fv: Actual = 195.70 psi
Fb: Allowable = 2,808.86psi Fv: Allowable = 290.00 psi
Load Combination D+l Load Combination +D+l
Location of maximum on span = 40361t Location of maximum on span = 0.000ft
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span #1
Maximum Deflection
Max Downward Transient Deflection 0.222 in Ratio = 756 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 0.316 in Ratio = 531 >=240
Max Upward Total Deflection 0.000 in Ratio = 0<240
Overall Maximum Deflections
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+' Defl  Location in Span
+D+0.750L.+0.750S 1 0.3159 6.336 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 15.320 6.510
Overall MINimum 4.353 1.741
+1.40D 5.557 2523
D+l 14.751 6.339
+D+Lr 3.970 1.802
+D+S 8.322 3.543
+D+0.750Lr+0.750L 12.056 5.205
+D+0.750L+0.7508 15.320 6.510
D Only 3.970 1.802

FLi=



SCRPN "beam <F3> update

Vertical Reactions

Support notation ; Far left is #1 Values in KIPS
Load Combination Support1  Support 2
+0.60D 2.382 1.081
L Only 10.782 4537
S Only 4353 1.741
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LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022
DESCRIPTION: header <F17> update

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb + 2400 psi E ! Modulus of Elasticity

Load Combination : IBC 2018 Fb - 1850 psi Ebend- xx 1800ksi
Fec - Pril 1650 psi Eminbend - xx 950ksi

Wood Species : DF/DF Fc - Perp 650 psi Ebend- yy 1600ksi

Wood Grade - 24F-V4 Fv 265 psi Eminbend - yy 850ksi
Ft 1100 psi Density 31.21pcf

Beam Bracing : Completely Unbraced

D(11.11) L(4 537) $(8.63)

D(0.56) L(1.48)

\ , 55x105 ’
P\ BTyt pel s ;
Applied Lo§d§ L (A&"" ‘kﬂ (3'9&_))(%;’\(&0@ loads entered. Load Factors will be applied for calculations.

Beam self weight calculatedsghd add¢to loading
Uniform Load : D =0.560, L = 1.480, Tributary Width = 1.0 ft
Point Load : D =11.110, L =4.5637, S=8.630 k @ 0.750 ft, (from <F3> & <R7>)

DESIGN SUMMARY ~ Design OK ]
Maximum Bending Stress Ratio = 0.8609 1 Maximum Shear Stress Ratio = 0.510 : 1
Section used for this span 5.5x10.5 Section used for this span 5.5x10.5

fb: Actual = 1,673.16psi fv: Actual = 155.32 psi
F'b = 2,749.27 psi F'v = 304.75 psi
Load Combination +D+0.750L+0.750S8 Load Combination +D+0.750L+0.750S
Location of maximum on span = 0.7541t Location of maximum on span = 26311t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.010 in Ratio = 4304>=360 Span:1:LOnly
Max Upward Transient Deflection 0 in Ratio= <360 n/a
Max Downward Total Deflection 0.027 in Ratio = 1561>=180 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = <180 n/a
Overall Maximum Deflections
Load Combination . Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.0269 1.584 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 [y [y |
Max Upward from all Load Conditions 19.433 7.441 N
Max Upward from Load Combinations 19.433 7.441 = r‘w.
Max Upward from Load Cases 9.731 3.562 <Fa> \eog}_ 4—%-(# IT4'
D Only 9.731 3.383 ¥
+D+L 15.886 6.945
+D+Lr , 9.731 3.383 < R-() 6?308 O 68%7
+D+S 16.512 5.232
+D+0.750Lr+0.750L 14.347 6.054
+D+0.750L+0.750S 19.433 7.441

g



DESCRIPTION: header <F17> update

(c) ENERCALC INC 1983-2022

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
+0.60D 5839  2.030
L Only 6.155  3.562
S Only 6.781 1.849



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: update beam (F18)

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties
Analysis Method Allowable Strength Design

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
Bending Axis :  Major Axis Bending

Fy : Steel Yield :
E: Modulus :

50.0 ksi
29,000.0 ksi

3{0.080}) S(0.030) W{1.190) E(0.08BD) D{3.970) L(10,872) S(4.353)

D(0.30) L(1.0)

W14x53

Span =21.0ft

| \
P lﬂiﬁ @3/2_'\' Q:'CA\ : _ |
ALY
Applied Loads RN -g/

'?érvice loads entered. Load Factors will be applied for calculations.
Beam self weight calculatggrand addbd to loading

Uniform Load : D =0.30, L =1.0k/ft, Tributary Width=1.0ft

L
k

Point Load : D =0.080, S=0.030, W=0.190, E=0.080 k @ 2.50 fi, (from <B1> & <B2>)

Point Load : D =3.970, L =10.872, $=4.353 k @ 17.50 ft, (from <F3>)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.474: 1 Maximum Shear Stress Ratio = T 0.258:1
Section used for this span W14x53 Section used for this span W14x53
Ma : Applied 102.901 k-ft Va : Applied 26.584 k
Mn / Omega : Allowable 217.315k-ft Vn/Omega : Allowable 102.860 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 21.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.392 in Ratio = 642 >=360
Max Upward Transient Deflection 0.000 in Ratio = { <360 Span: 1 : L Only
Max Downward Total Deflection 0.533 in Ratio = 473 >=180 Span: 1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span

+D+L 1 0.5330 10.920 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination Support 1 Support 2
Max Upward from all Load Conditions 16.751 26.584 !
Max Upward from Load Combinations 16.751 26.584 ( .
Max Upward from Load Cases 12.312 19.560 ’ ”
D Only 4439 7.024 _ \& oK
+D+L 16751  26.584 = . -+ C‘i 9*54-
+D+S 5.191 10.655 [ ——
+D+0.750L 13.673 21.694 <ﬁq >
+D+0.750L+0.750S8 14.237 24.418 . K
+D+0.60W 4539 7.038 2 =k ‘6{»
+D+0.70E 4.488 7.031 ‘
+D+0.750L+0.450W 13.748 21.705
+D+0.750L+0.7505+0.450W 14312 24.428 A@:g 35.@ = | I'Cf ) < F4, 0)
+D+0.750L+0.750S+0.5250E 14.274 24.423 '
+0.60D+0.60W 2.764 4,228

F&



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: update beam (F18)

Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
+0.60D+0.70E 2.713 4,221
L Only 12.312 19.560
S Only 0.752 3.631
W Only 0.167  0.023
E Only 0.070 0.010
Steel Section Properties : W14x53
Depth = 13.900 in I xx £ 541.00 in*4 J = 1.940 in"4
Web Thick = 0.370 in S xx 77.80 in"3 Cw = 2,540.00 in"6
Flange Width = 8.060 in R xx = 5.890 in
Flange Thick = 0.660 in Zx = 87.100 in*3
Area = 15.600 in*2 lyy = 57.700 in*4
Weight = 53.000 pif Syy = 14.300 in"3 Wno = 26.700 in*2
Kdesign = 1.250 in Ryy = 1.920 in Sw = 35.500 in*4
K1 = 1.000 in Zy = 22.000 in*3 Qf = 16.800 in*3
ts = 2.220 in Qw = 42.500 in*3
Yeg = 6.950 in

g



LIC# : KW-06015335, Build:20.22.12.28 D.S.ENGINEERING PC

DESCRIPTION: beam

CODE REFERENCES <F3\ >

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

D{2.460) L(2.856) S{0.4780)

D{0.71 O) L{1.510) S{(0.320)

W12x22 S
Span =90 ft
% -
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Uniform Load : D=0.710, L =1.510, S =0.320 k/ft, Tributary Width = 1.0 ft, (from 1.75x16 LVL joist (see <F20>))

Point Load : D=2.460, L =2.856, S=0.4780k @ 4.0 fi, (from <F11>)

|16

CAC =NT ¥
DESIGN SUMMARY [ =EBE cRDE . " Design OK
Maximum Bending Stress Ratio = 0.468: 1\ Maximum Shear Stress Ratio = 0.204 :
Section used for this span W12x22 Section used for this span W12x22
Ma : Applied 34.219 k-ft Va : Applied 13.042 k
Mn / Omega : Allowable 73.104 k-ft Vn/Omega : Allowable 63.960 k
Load Combination +D+L Load Combination +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span # 1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.066 in Ratio= 16840 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1:L Only
Max Downward Total Deflection 0.104 in Ratio= 1038 >=180 Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1039 4.474 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS

Load Combination Support 1 Support 2 Sy T p . ‘
13.042 12.452% LA B~y W‘ULQA_%

Max Upward from all Load Conditions

Max Upward from Load Combinations 13.042 12.452
Max Upward from Load Cases 8.382 8.064
D Only 4.661 4.387
+D+L 13.042 12.452
+D+S 6.366 6.040
+D+0.750L 10.947 10.436

e <F40>
o e i [D1e%D]
B 13.045+ Soqae = 2404
<FE=o> FH.=2o




LIC# : KW-06015335, Build:20.22.12.28

D.S. ENGINEERING PC

DESCRIPTION: beam
Steel Section Properties : W12x22

Depth

Web Thick
Flange Width
Flange Thick
Area

Weight
Kdesign

K1

s

Yeg

12.300 in
0.260 in
4.030 in
0.425 in
6.480 in"2
22.000 pif
0.725 in
0.625 in
1.040 in
6.150 in

¥ o %rf‘d» %LT e

I xx
S xx

Zx
lyy
Syy
Ryy
Zy

156.00 in*4
25.40 in*3
4.910 in

29.300 in*3
4.660 in*4
2.310 in"3
0.848 in
3.660 in*3

Wno
Sw
Qf
Qw

0.293 in™4
164.00 in"6

12.000 in*2
5.120 in*4
4.760 in"3

14.400 in*3

6Tk )

PR

‘Lt

'1.51"-

= |42 < 4 prouren
(906/6';.1)

%




LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022
DESCRIPTION: beam (stair)

CODE REFERENCES <‘=3:>>

Calculations per AISC 360-16, IBC 201 é, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties
Analysis Method Allowable Strength Design Fy : Steel Yield : 46.0 ksi

Beam Bracing : Completely Unbraced E: Moduius : 29,000.0 ksi
Bending Axis :  Major Axis Bending

D(O.OsO)VL(G. 160)

fﬁ% \ o HSS5x4x1/4
L OB + Gugn R e [
1
N AR 4]
. v N
Applied Loads \ \ Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculate®and addddfo loading
Uniform Load : D =0.080, L =0.160 k/ft, Tributary Width = 1.0t

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.213:1 Maximum Shear Stress Ratio = ‘ 0.038 : 1
Section used for this span HSS5x4x1/4 Section used for this span HSS5x4x1/4
Ma : Applied 3174 k-ft Va : Applied 1.270 k
Mn / Omega : Allowable 14.897 k-ft Vn/Omega : Allowable 33.124 k
Load Combination +D+L Load Combination ) +D+L
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.093 in Ratio= 1,288 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1: L Only
Max Downward Total Deflection 0.148 in Ratio = 813 >=180 Span: 1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Overall Maximum Deflections ‘
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1477 ) 5.029 0.0000 0.000
Vertical Reactions ‘ Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 1.270 1.270 é‘
Max Upward from Load Combinations 1.270 1.270 (:2-) "2)Lé (:?‘)‘-49‘( ;
Max Upward from Load Cases 0.800 0.800
D Only 0.470 0.470
+D+L 1270 1.270 5 ‘;\\
+D+0.750L 1.070 1.070 *
+0.60D 0.282 0.282 ‘0‘\
0.800 0.800 ) ) 9 A
Potots = (10+4%2) (55" 4'%2) /[ 44-

= GOt > 1275*

Hox

UNDER. &®-2¢6 ¢ @-4X(
ok. ter P=(2agt



LIC# : KW-06015335, Build:20.22.12.28

DESCRIPTION: beam (stair)

o

D.S. ENGINEERING PC

(c) ENERCALC INC 1983-2022

Steel Section Properties : HSS5x4x1/4
Depth = 5.000 in I xx E 13.40 in*4 J = 18.000 in4
S xx 5.35 in*3 Cw = 8.32in"6
Width = 4,000 in R xx = 1.870 in
Wall Thick = 0.233 in Zx = 6.490 in*3
Area = 3.840 in*2 Iyy = 9.460 in"4 c = 0.000in"3
Weight = 13.910 plf Syy = 4730 in*3
Ryy = 1.570 in
2y = 5.570 in*3
Ycg = 2.500 in



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: deck

CODE REFERENCES

D.S. ENGINEERING PC (c) ENERCALC 3-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method :  Allowable Stress Design Fb + 850 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 850 psi Ebend- xx 1300ksi
‘ - Fc-Prl 1300 psi Eminbend - xx 470ksi

Wood Species : Hem-Fir Fc - Perp 405 psi
Wood Grade : No.2 , Fv 150 psi

- Ft 525 psi Density 26.84 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

. . D(omsg L{0.08) . ~

" . A
3 <, Iﬁx Clé/{i)) Span =4.0 ft : |

i

~ P g \
Applied Loads \ /' 6‘%({‘ 6@ Service loads entered. Load Factors will be applied for calculations.
—

Beam self weight NOT intexgily calcylgsed and added '
Uniform Load : D =0.0160, L =0.080, Tributary Width = 1.0 ft

DESIGN SUMMARY | DesignOK
Maximum Bending Stress Ratio = 0.240 1 Maximum Shear Stress Ratio = 0.180 : 1
Section used for this span 2x6 Section used for this span 2x6

fb: Actual = 304.66psi fv: Actual = 27.01 psi
F'b = 1,270.75psi F'v = 150.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.0001t Location of maximum on span = 3.547 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.017 in Rato=  2799>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = (<360 n/a
Max Downward Total Deflection 0.021 in Ratio=  2333>=180 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= 0<180 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0206 2.015 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Max Upward from all Load Conditions 0.192 0.192
Max Upward from Load Combinations 0.192 0.192
Max Upward from Load Cases 0.160 0.160
D Only * 0.032 0.032
+D+L 0.192 0.192
+D+Lr 0.032 0.032
+D+S 0.032 0.032
+D+0.750Lr+0.750L 0.152 0.152
+D+0.750L+0.750S 0.152 0.152

+0.60D 0.019 0.019



LIC# : KW-06015335, Build:20.22.12.28
DESCRIPTION: deck

Vertical Reactions

D.S. ENGINEERING PC

Support notation : Far left is #1

(c) ENERCALC INC 1983-2022

Values in KIPS

Load Combination

Support 1 Support 2

L Only
S Only

0.160 0.160



LIC#: KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC
DESCRIPTION: deck

CODE REFERENCES f‘ D—%>

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

(c) ENERCALC INC 1983-2022

Analysis Method : Allowable Stress Design Fb + ’ 850 psi E : Modulus of Elasticity
Load Combination : IBC 2018 Fb - 850 psi Ebend- xx 1300ksi
Fc- Pril 1300 psi Eminbend - xx 470ksi
Wood Species : Hem-Fir Fc - Perp 405 psi
Wood Grade : No.2 Fv 150 psi
- Ft 525 psi Densit 26.84pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling d P
. . [){9.04)V L{0.12) ; N

4x10

i ‘Q¥ (v%) Q) | ()?( Span = 10.50 f |
| \ "V EUMEDRA

¢ Mec, |
. 1
Applied Loads \ /“( %C@Q\ Service loads entered. Load Factors will be applied for calculations.
-~ LA

N

Beam self weight calculatdl and adde&o loading
Uniform Load : D =0.040, L =0.120, Tributary Width = 1.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.539 1 Maximum Shear Stress Ratio = 0.230 :1
Section used for this span 4x10 Section used for this span 4x10

fb: Actual = 550.13psi fv: Actual = 34.49 psi
F'b = 1,020.00psi F'v = 150.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 5.250ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection ‘
Max Downward Transient Deflection - 0.110 in Ratio = 1145>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio= (<360 n/a
Max Downward Total Deflection 0.152 in Ratio = 827>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio= (<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.1522 5.288 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Su . ’
Max Upward from all Load Conditions 0.872 0.872 —T- )
Max Upward from Load Combinations 0.872 872 § 4*4‘ Pog W / E:?Q4"Z>
Max Upward from Load Cases 0.630 0.630
D Only 0.242 0.242
+D+L 0872 0872 ét f_FB 4—4(.. P HDST
+D+Lr 0.242 0.242
+D+S 0.242 0.242 N\
+D+0,750Lr+0.750L 0714  0.714 W / s é‘E’T——% GY @Fﬁx\f
+D+0.750L+0.750S 0.714 0.714 :
+0.60D ‘ 0.145 0.145

7 ot 4 \aér;*éu_ﬁi? p



LIC# : KW-06015335, Build:20.22.12.28

DESCRIPTION: deck <FD_
Vertical Reactions ‘ 5>

D.S. ENGINEERING PC

Support notation : Far left is #1

Values in KIPS

Load Combination

Support 1 Support 2

L Only
S Only

0.630 0.630



Project Name/Number :

RetainPro Zc) 1987-2019, Build 11.20.03.31

License : KW-06061521

Cantilevered Retaining Wall

Code: IBC 2018,AC! 318-14,TMS 402-16

License To : D.S. En ineering \
Criteria I

Soil Data

T ———————

Retained Height = 5.17 ft Allow Soil Bearing = 3,000.0 psf
. . Equivalent Fluid Pressure Method
Wall height above soil = 0.50 1t -
Active Heel Pre: = .
Slope Behind Wall = 000 ssure 35.0 psit
Height of Soil over Toe = 4.00in ) =
Water height over heel = 00ft Pa§51ve Eressure = 300.0 psf/ft
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing}|Soil Friction = 0.250
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads Lateral Load Applied to Stem ' Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturnmg ...Height to To = 0.00 ft Footing Width = 0.00 ft
Sr\:lg:_lljaurged(%vers ng e :) . 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
sed for Slidin verturnin ; -
: g 9 Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem (Service Level) Footing Type Square Footing
. Base Above/Below Soil
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 15.0 psf at Back of Wall = 0.0t
Axial Live Load . = 0.0 !bS (Service Level) Poisson's Ratio = 0.300
Axial Load Eccentricity = 0.0in Wind acts left-to-right toward retention side. ’

Earth Pressure Seismic Load

Method : Uniform

Multiplier Used 1.750
(Multiplier used on soil density)

10.360
61.331

Uniform Seismic Force =
Total Seismic Force

Design Summaz I Stem Construction 2nd Bottom
Stem OK Stem OK
Design Height Above Fte ft= 2.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.52 OK Design Method =  LRFD LRFD
Slab Resists All Sliding ! Thickness = 6.00 6.00
Rebar Size = # 4 # 4
Total Bearing Load = 1,071 lbs Rebar Spacing = 18.00 12.00
.resultant ecc. = 8.56 in Rebar Placed at = Center  Center
Soil Pressure @ Toe = 1,149 psf OK D(f-i)s/;:gg P ?at/aFa = 0.196 0.585
Soil Pressure @ Heel = 0 psf OK Total Force @ Section
Allowable = 3000 psf Service Level lbs =
Soil Pressure Less Than Allowable
ACI Factored @ Toe = 1,609 psf Strength Level lbs = 322.0 839.0
ACI Factored @ Heel = 0 psf Moglen_t----fctuléll o
Footing Shear @ Toe = 15.9 psi OK ervice Leve B
Footing Shear @ Heel = 5.7 psi OK Strength Level ft-# = 334.6 1,456.0
Allowable = 75.0 psi Moment.....Allowable ft-#= 1,705.6 2,487.6
Sliding Calcs , Shear.....Actual )
Lateral Sliding Force = 648.7 Ibs Service Level psi=
Strength Level psi= 8.9 233
Shear.....Allowable psi= 75.0 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 3.00 3.00
Masonry Data
fm psi=
) Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf= 75.0 75.0
Load Factors - Short Term Factor =
Building Code IBC 2018,ACI Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data — I
Wind, W 1300 fo psi= 25000  2,500.0 Hz%
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0



RetainPro (c) 1987-2019, BuNd 11.20.03.31

License : KW-06061521
License To : D.S. Engineering

Project Name/Number :

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Concrete Stem Rebar Area Details

|

2nd Stem

As (based on applied moment) :
(4/3)* As :

200bd/fy : 200(12)(3)/60000 :
0.0018bh : 0.0018(12)(6) :

Required Area :
Provided Area :
Maximum Area :

Vertical Reinforcing

0.0277 in2/ft
0.037 in2/ft
0.12 in2/ft
0.1296 in2/ft

0.1296 in2/ft
0.1333 in2/ft
0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.528 in2

Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/ft

Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 16.67 in #4@ 33.33 in
#5@ 25.83 in #5@ 51.67 in
#6@ 36.67 in #6@ 73.33in

Bottom Stem

Vertical Reinforcing

Horizontal Reinforcing

Min Stem T&S Reinf Area per ft of stem Height : 0.144 in2/t

As (based on applied moment) : 0.1207 in2/ft
(4/13)* As : 0.1609 in2/ft Min Stem T&S Reinf Area 0.288 in2
200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft
0.0018bh : 0.0018(12)(6) : 0.1296 in2/ft Horizontal Reinforcing Options :
===s=s=s===s== One layer of : Two layers of :
Required Area : 0.1207 in2/ft #4@ 16.67 in #4@ 33.33 in
Provided Area : 0.2 in2/ft #5@ 25.83 in #5@ 51.67 in
Maximum Area : 0.4064 in2/ft #6@ 36.67 in #6@ 73.33in
Footing Data Footing Design Resulits I
Toe Width = 1.67 ft Toe Heel
Heel Width = 1.00 Factored Pressure = 1,609 0 psf
Total Footing Width = 2.67 Mu' : Upward = 18,883 0 ft-#
Footing Thickness = 9.00 in Mu' : Downward = 3,494 119 ft-#
] _ . Mu: Design = 1,282 119 ft-#
Key Width = g-gg in Actual 1-Way Shear =  15.90 5.68 psi
Key Depth = 00 in Allow 1-Way Shear = 7500  40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #4@ 12.00in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = #4@ 18.00in
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs

Cover @ Top 2.00

@ Btm= 3.00 in

Footing Allow. Torsion, phi Tu =

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: #4@ 12.34 in, #5@ 19.13 in, #6@ 27.16 in, #7@ 37.03 in, #8@ 48.76 in, #9@ 6
Heel: phiMn = phi'5'lambda'sqrt(fc)’'Sm
Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot 0.19 in2 Mt

If one layer of horizontal bars:

#4@ 12.35in
#5@ 19.14 in
#6@ 27.16 in

052 in2

0.00 ft-lbs

If two layers of horizontal bars:
#4@ 24.69 in
#5@ 38.27 in
#6@ 54.32in



Project Name/Number :

RetainPro ic) 1537—5515, Build 11.20.03.31 . =
License : KW-06061521 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : D.S. Engineering
Summa Overturn

ing & Resisti 0

Forces & Moments

..... OVERTURNING.... e ~RESISTING .
Force Distance Moment Force Distance. Moment
item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 613.3 1.97 1,210.3 Soil Over HL (ab. water tbl) 284.4 2.42 688.1
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 242 688.1
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 7.5 6.17 -46.3 Soil Over Toe = 61.2 0.84 51.1
Seismic Earth Load = 42.9 2.96 127.1 Surcharge Over Toe =
= Stem Weight(s) = 4253 1.92 816.5
- _—_— Earth @ Stem Transitions=
Total = 6487 O.TM. = 1.291.1 Footing Weight = 300.4 1.34 401.0
Key Weight =
Resisting/Overturning Ratio = 1.52 Vert. Component =
Vertical Loads used for Soil Pressure = 1,071.2 Ibs Total = 1,071.2 Ibs RM.= 1.956.7
* Axial live load NOT included in total displayed, or used for overturning
If seismic is included, the OTM and sliding ratios resistance, but is included for soil pressure calculation.

may be 1.1 per section 1807.2.3 of IBC.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.068 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the tos,
because the wall would then tend to rotate info the retained soil.

fL2o



Design Lateral Seismic Load per "IBC 2018’ & 'ASCE/SEI 7-16":

The total design lateral seiamic force is determined from:

V=C,xW = 0.101S xW= 8670 Ib. : ASD

From: S, = 1414 g (=0.2 sec response) Seismic Design Category: D
8= 0.492 g (=1.0 sec response) Occupancy Category: II'
Fo.= 1.000 (=site Coefficients: site classification'D") Seismic Use Group": I
Fv= 1.808 (=site Coefficients: site classification 'D")

Sws= 1.414 (=F,x8S,)

SM‘I = 0.890 ( = Fv X Sl)
Sps=  0.943 [= Sy x (2/3)]
Spi=  0.593 [= Sy, x (2/3)]

Ci= 0.020 T = 6.00 sec.
ho=  21.00 ft.(=Mean Height of Roof) T= 0.20 sec.
le= 1.00 :

= 6.50

Cs= 0.1015 (=Sps/(R/1.)x0.7) : ASD
W= 85400 lb. (=Included Exterior & Interior Partition Wall)

ASCE/SEI 7-16' Section 12.8.1 has a requirement that V be not less than 0.01 W
BUT not more than {(Sp;x I)/(RxT)}x W
Check: (0.01) xW <V <{(Sp;x L)/ (RxT))x W
598 1b.<V < 27798 Ib.: O.K.

ti i e Sh ASD):

Level W,(ib) n@O)[ (W) (hy] (Wihi)/Sum(Wih)| _ F, | Sum @)
Roof 46900] 21.00] 984900 0.709 6147 6147] 1b.
2nd Floor| 38500 10.50] 404250 0.291 2523 8670] 1

From ﬁoof . (eb¥4 135‘12@-\—( 4#,(3%;{;:12 #—6‘?09’&'
20d Floor ‘QQ'HO%KB‘?'XWA-? *‘ T e

Diaphragm Load (ASD):

Level F,(b)] sumF; W, sum:F/sum:W, |Adjust | F,,
Roof 6147 6147 46900 0.131 0.132 6191] 1b,
2nd Floor 2823 8670 38500 0.102 0.132 5082| 1b.
) 85400
F(max)= 0.4 Sps I W, (0.7) = 0.264

F,(min)= 0.2 Sps I, Wy, (0.7) 0.132

T e * Qang%ﬁxlaix&. o7 = 26@@‘"‘ | LT
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LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC {c) ENERCALC INC 1983-2022
DESCRIPTION: Concrete Shear Wall (South)

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Wall Material CONCRETE Material Properties
Sds 0.9430 fc 3.0 ksi Ec 3,120.0 ksi
fy 60.0 ksi Ev 1,248.0 ksi
Density 190.u pef Phi - Snear U.bdu
Wall Data
Bottom

Analysis Height ~ 0.00 ft
Wall Offset (datum) ft
Wall Length 9.333 ft
Wall Thickness 8.01in
Structural Depth  8.833 ft

Applied Concentrated Vertical Loads

Load Location (ft) Load Magnitude (kips)
X Location Y Location Dead Load Roof Live Load Live Load Snow Load Earth Load
0.0 9.0 4.387 0.0 8.064 1.652 0.0
Applied Distributed Vertical Loads
Load Location (ft) Load Magnitude (kips)
Start Location End Location Height of Application Dead Load  Roof Live Load Live Load Snow Load Earth Load
0.0 6.0 9.0 0.710 0.0 1.510 0.320 0.0

Applied Concentrated Lateral Loads

Load Magnitude (kips)
Load "Y" Location (ft) Dead Load Roof Live Load Floor Live Load Wind Load  Seismic Load Earth Load
9.0 0.0 0.0 0.0 10.760 9.0 0.0

T



LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC
DESCRIPTION: Concrete Shear Wall (South)

DESIGN SUMMARY

(c) ENERCALC INC 1983-2022

Botfom Level
Vu : Story Shear 10.760 +1.20D+0.500L4
Mu : Story Moment  122.906 +1.2003+1.60L4

Nu : Axial 49.640 +1.200+1.60L4

Uplift @ Left End 5.667 +0.90D+W
Uplift @ Right End 5.667 +0.800+W

Phi * 10 * sqrt(fc)*h*d301.893 k
Phi * Ve 60.379 k
Phi * Vs Req'd 0.0k

Horizontal As Req'd 0.1920 in*2
Vertical As Req'd 0.240 in"2

Bending As Req'd 1.526 in"2
Force Summary

l.oad Combination Values for Wall section Resultant Overturning Uplift (k)
Wall Level Vu (k) Mu (k) Pu (k) Ecc (ft) Ratio Left Right

+1.40D

Wall Level : 1 38.600 23.865 1.617
+1.20D+1.60L

Wall Level : 1 117.452 47.854 2.454
+1.20D+1.60L+0.50S

Wall Level : 1 122.906 49.640 2.476
+1.20D+0.50L

Wall Level : 1 59.450 29.018 2.049
+1.20D+0.50W

Wall Level : 1 5.380 15.335 20.456 0.750 2.655
+1.20D+0.50L+1.60S

Wall Level : 1 76.904 34.733 2.214
+1.20D+1.60S+0.50W

Wali Level : 1 5.380 2.119 26.171 0.081 3.566
+1.20D+0.50L+W

Wall Level : 1 10.760 37.390 29.018 1.289 2.012 2.364 2.364
+1.20D+0.50L+0.50S+W

Wall Level : 1 10.760 31.936 30.804 1.037 2.155 2.038 2.038
+1.20D+0.50L+0.70S+E

Wall Level : 1 9.000 13.914 31.518 0.441 2.644 0.114 0.114
+0.90D+W

Wall Level : 1 10.760 72.026 15.342 4.695 0.996 5.667 5.667
+0.90D+E

Wall Level : 1 9.000 56.186 15.342 3.662 1.190 3.874 3.874
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LIC# : KW-06015335, Build:20.22.12.28 D.S. ENGINEERING PC (c) ENERCALC INC 1983-2022
DESCRIPTION: Concrete Shear Wall (South)

Footing Information

Footing Dimensions

Dist. Left 40 ft fc 3.0 ksi Rebar Cover 3.0in
Wall Length 9.333 ft Fy 60.0 ksi Footing Thickness 18.0in
Dist. Right 0.0 ft Width 4.01t
Total Ftg Length 13.333 ft
Max Factored Soil Pressures Max UNfactored Soil Pressures
@ Left Side of Footing 1,514.16 psf @ Left Side of Footing 1,007.84 psf
.... governing load comb +1.20D+1.60L+0.50S .... governing load comi-D+L
@ Right Side of Footing 2,385.84 psf @ Right Side of Footing  1,253.03 psf
.... governing load comb +0.90D+W .... governing load comb-D+0.750L+0.750S+0.450W
Footing One-Way Shear Check... . Overturning Stability... @ Left End of Ftg @ Right End of Ftg
vu @ Left End of Foofing 26'%73 psi Overturning Moment 66.528 k-ft 66.528 k-ft
vu @ Right End of Footing 0 psi Resisting Moment 163.774 k-ft 135.788 k-ft
vn * phi: Allowable 93.113 psi Stability Ratio 2462 : 1 2.041: 1
.... governing load comb +0.60D+0.70E +0.60D+0.70E
Footing Bending Design... @ Left End @ Right End
Mu 47.519 k-ft 0.0 k-ft
Ru 58.666 psi 0.0psi
As % Req'd 0.00180 in"2 0.00180in"2
As Req'd in Footing Width 1.555 in"2 1.555 in"2
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