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Design Analysis
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MEMBER REPORT - PASSED

Level, Roof: Joist
1 piece(s) 16" TJI® 110 @ 16" OC

Overall Lkength: 23 67

[~

L 36

System : Roof

Member Reaction (Ibs) 756 @ 23' 1/2" 1047 (1.75") | Passed (72%) 1.15 | 1.0 D + 1.0 S (All Spans) ;i;‘;:: e il
Shear (lbs) 756 @ 23' 1/2" 2467 Passed (31%) 1.15 | 1.0 D + 1.0 S (All Spans) Building Code : IBC 2018
Moment (Ft-lbs) 4281 @ 11'81/2" 4922 | Passed (87%) 1.15 [ 1.0D + 1.0 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0399 @ 11'8 1/2" 0.756 | Passed (L/682) — [1.0D + 1.0'S (All Spans) Member Pitch : 0/12
Total Load Defl. (in) 0.797 @ 11'8 1/2" 1.133 Passed (L/341) - 1.0 D + 1.0 S (All Spans)

» Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.

1 - Stud wall - HF 5.50" 4.25" 1.75" 390 312 390 1092 |1 1/4" Rim Board
2 - Hanger on 16" PSL beam 5.50" Hangert | 1.75"/-2 393 314 393 1100 |See note !

 Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
o 1 See Connector grid below for additional information and/or requirements.

* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Top Edge {Lu) 3'2"ofc
Bottom Edge (Lu) 22' 11" ofc
*TJ1 joists are only analyzed using Maximum Ailowable bracing solutions.
sMaximum allowable bracing intervals based on applied load.

1 - Uniform (PSF) 0to23'6" 16" 25.0 20.0 25.0 Default Load

N G 5 5

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Wevyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

S S

55 s S

The product application, input design toads, dimensions and support information have been provided by ForteWEB Software Operator
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« FORTE MEMBER REPORT . PASSED

~ Level, Roof: Joist
1 piece(s) 16" TJI® 110 @ 16" OC

Oversll Length: 10° 6"

10' 6"

.
=l

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

System : Roof
Member Type : Joist

s

Passed (47%) 1.00 | 1.0 D + 1.0 L (All Spans;

Member Reaction (Ibs) 423 @ 10' 1/2" 910 (1.75") L -

Building Use : Residential
Shear (lbs) 423 @ 10' 1/2" 2145 Passed (20%) 1.00 {1.0D + 1.0 L (All Spans) Building Code : IBC 2018
Moment (Ft-lbs) 994 @ 5'9 7/8" 4922 Passed (20%) 1.15 |1.0D +0.75 L + 0.75 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.028 @5'51/2" 0.319 Passed (L/999+) -~ 10D +0.75 L + 0.75 S (All Spans) Member Pitch : 0/12
Total Load Defl. (in) 0.043 @ 5'4 1/2" 0.479 Passed (L/999+) -- [1.0D+0.75 L + 0.75 S (All Spans)

o Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.

1 - Hanger on 16" PSL beam 5.50" Hangert | 1.75"/-2 167 96 140 175 578 |Seenote!
2 - Hanger on 16" PSL beam 5.50" Hangert | 1.75"/-2 148 324 140 175 787 |See note !
At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger

» 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

PR B R T e
teral Bracing adiginteat men
Top Edge (Lu) 6' 10" ofc
Bottom Edge (Lu) 9'7" ofc

*TJI joists are only analyzed using Maximum Allowable bracing solutions.
«Maximum allowable bracing intervals based on applied load.

1 - Top Mount Hanger ITS1.81/16 2.00" 4-10dx1.5 2-10dx1.5 2-Strong-Grip
2 - Top Mount Hanger ITS1.81/16 2.00" 4-10dx1.5 2-10dx1.5 2-Strong-Grip

« Refer to manufacturer notes and instructions for proper installation and use of all connectors.

1 - Uniform (PSF) Oto5'3" 16" 25.0 - 20.0 25.0 Default Load
2 - Uniform (PSF) 5'3"to 10' 6" 16" 20.0 60.0 20.0 25.0

2 5

everhiaciser Not S . . . . .
Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and instaltation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator
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FORTE & | MEMBER REPORT . PASSED

Level, Roof: Joist
1 piece(s) 16" TJI® 110 @ 16" OC

Overall Length: 17

N~

I 17

System : Roof

1

Member Reaction (Ibs) 916 @ 16' 6 1/2" 916 (1.77") | Passed (100%) | 1.00 [1.0 D + 1.0 L (All Spans) :‘:::f:fgr e il
Shear (Ibs) 916 @ 16' 6 1/2" 2145 | Passed (43%) 1.00 [1.0D + 1.0 L (Al Spans) Buiding Code : 15C 2018
Moment (Ft-lbs) 3703 @ 8'5 1/2" 4280 Passed (87%) 1.00 }1.0D + 1.0 L (Ali Spans) Design Methodology : ASD
Live Load Defl. (in) 0.281 @ 8'5 1/2" 0.539 | Passed (L/690) — |1.0D+0.75L + 0.75 S (All Spans) Member Pitch : 0/12
Total Load Defl. (in) 0.391@8'5 1/2" 0.808___| Passed (L/496) — [1.0D+0.75L + 0.75 S (All Spans)

« Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.

1 - Beam - HF 5.50" 4.25" 1.89" 282 677 282 1241 |1 1/4" Rim Board

2 - Hanger on 16" PSL beam 5.50" Hangert | 1.77"/-2 285 683 285 1253 |See note 1

* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

« At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
« 1 See Connector grid below for additional information and/or requirements.

« 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Top Edge (Lu) 3'4"ofc
Bottom Edge (Lu) 16' 5" o/c

*TJI joists are only analyzed using Maximum Allowable bracing solutions.
eMaximum allowable bracing intervals based on applied load.

2 - Top Mount Hanger ITS1.81/16 2.00" 4-10dx1.5 2-10dx1.5 2-Strong-Grip

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Praducts have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and instaliation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator
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«FORTE (I3

MEMBER REPORT _ PASSED

Level, Roof: Joist
1 piece(s) 16" TJI® 110 @ 12" OC

OveralLengthn 9 6"

1D
[~

g g

A
1 1

All {ocations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

;Sg@?% : g e " Z Lia : System : Roof
Member Reaction (Ibs) 1458 @ 9' 1/2" 1458 (3.10") | Passed (100%) | 1.15 |1.0D +0.75L + 0.75 S (All Spans) "B";EE’ Zzepe ’Ri‘;::tenﬁal
Shear (Ibs) 1458 @ 9' 1/2" 2467 Passed (59%) 1.15 | 1.0D + 0.75 L + 0.75 S (All Spans) Building Code : [BC 2018
Moment (Ft-lbs) 3159 @4'8 1/2" 4922 Passed (64%) 1.15 |1.0D +0.75L + 0.75 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.075@ 4 8 1/2" 0.289 Passed (L/999+) | — |10D+0.75L +0.75 S (All Spans) Member Pitch : 0/12
Total Load Defl. (in) 0.122@4 8 1/2° - 0433 Passed (L/853) ~ | 10D +0.75L + 0.75 S (All Spans)

» Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.

3.40" 1 1/4" Rim Board
2 - Hanger on 16" TJI 5.50" Hanger! | 3.10"/-2 570 757 254 633 2214 |Seenote !

* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger

+ 1 See Connector grid below for additional information and/or requirements.

* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Top Edge (Lu) 3'9" ofc
Bottom Edge (Lu) 8' 11" ofc
#TJI joists are only analyzed using Maximum Allowable bracing solutions.

*Maximum allowable bracing intervals based on applied load. / ‘9:?% @ﬁb/z)
g — o 7 e ~ = T 7 — 70 w

Block(s)

1 - Uniform (PLF) 0t 9'6" /
1~
2 - Uniform (PLF) Oto9'6" N/A 53.0 158.0 - 660 §]

Weyerhaeuser warrants that the sizing of its producls will be in accordance wigh Weyerhaeuser product designicriteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is hot intended to circumvent thé need for a design professional as'determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking'®anels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry stangiﬁttjs. Weyerhaeuser Engineered Lumbel ducts have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current c8de evaluation reports, Weyerhaeuser p ct literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support inforigation have been provided by ForteWEB Softwar Qperator

Socbase) ~6FGBL
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ZFORTE | ' | ' PASSED

MEMBER REPORT

Level, Roof: Joist
1 piece(s) 16" TJI® 110 @ 12" O

Cverall Length: 10° 67

1+

106" |

I
1

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

System : Roof

Member Reaction (Ibs) 1581 (3.50") | Passed (74%) 1.0D + 0.75 L + 0.75 S (All Spans) Blding Use : Reudential
Shear (Ibs) 1146 @ 10' 1/2" 2467 Passed (46%) 1.15 |1.0D + 0.75L + 0.75 S (All Spans) Building Code : IBC 2018
Moment (Ft-lbs) 4627 @ 5'3" 4922 Passed (94%) 1.15 |1.0D + 0.75 L + 0.75 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.120@5"' 3" 0.325 Passed (L/978) - 1.0D + 0.75L + 0.75 S (All Spans) Member Pitch : 0/12
Total Load Defl. (in) 0.185 @ 5' 3" 0.488 Passed (L/633) - 1.0D + 0.75 L + 0.75 S (All Spans)

» Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.

1 - Beam - HF 5.50" 4.25" o182 405 448 206 441 1500 |1 1/4" Rim Board

2 - Stud wall - HF 5.50" 4.25" 2.18" 391 617 149 441 1598 |1 1/4" Rim Board
» Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Top Edge (Lu) 3'ofc

Bottom Edge (Lu) 10' 4" ofc

»TJI joists are only analyzed using Maximum Allowable bracing solutions.
*Maximum allowable bracing intervals based on applied load.

1 Unlform (PLF) 0 to 5‘ 3" N/A 25.0 - 20.0 ’ 25.0 Default Load
2 - Uniform (PLF) 5'3"to 10'6" N/A 20.0 60.0 - 25.0
3 - Point (Ib) 5'3" N/A 560 750 250 620

responsible to assure mat thls calculation i is compatible w1th the overgllproafect. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are thirdspagy.certified o -sustaieabtesfBrestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in acgpr@ance with appllcable ASTM standards For current code evaluation reports, Weyerhaeuser product literature and instaflation details refer to
www.weyerhaeugdr.com/woodproducts/document-library.

The product apication, input design loads, dimensions and support information have been provided by ForteWEB Software Operator
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DESCRIPTION: header
CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2018
Material Properties

b 1), oM. @)NGH-WKE'W

) .20,
S, ENGINEERING PC

EXamples;ece”

Analysis Method : Allowable Stress Design Fb+ 900 psi E : Modulus of Elasticity
Load Combination IBC 2018 Fb- 900 psi Ebend- xx 1600ksi

Fc-Prll 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc-Permp 625 psi
Wood Grade ~ : No.2 Fv 180 psi

Ft 575 psi Density 31.21pcf
Beam Bracing : Completely Unbraced

D(0.19) L(0.51) 5(0.215)

(@i‘(”f"z&%&% —

2-2x6

Applged Loads\ @%G /b()

{7t ', \ Service loads entered. Load Factors will be applied for calculations.

Beam self weight calcula}gda addedtoloads &~ <2©

\LI y%

Uniform Load : D=0.190, L=0510, S=0.2150, Tributary Width = 1.0 ft
DESIGN SUMMARY ~ Design OK
Maximum Bending Stress Ratio = 0.734 1 Maximum Shear Stress Ratio 0.463 : 1
Section used for this span 2-2x6 Section used for this span 2-2x6
fb: Actual = 854.76psi fv: Actual = 83.34 psi
Fb: Allowable = 1,164.46psi Fv: Allowable = 180.00 psi
Load Combination +D+_+H Load Combination +D-+L+H
Location of maximum on span = 1.750ft Location of maximum on span = 3.053t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.026 in Ratio=  1613>=240
Max Upward Transient Deflection 0.000 in Ratio = 0<240
Max Downward Total Deflection 0.038 in Ratio= 1116>=180
Max Upward Total Deflection 0.000 in Ratio= 0<180
Overall Maximum Deflections
Load Combination Span Max. "" Defl  Locationin Span - Load Combination Max. "+' Defl  Location in Span
+D+0.750L.+0.750S+0.5250E+H 1 0.0376 1.763 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1.290 1.290 _—
Overall MINimum 0376 0376 E/,Q &
+D+H 0.339 0.339 ~ S
+D+L+H 1.231 1.231 -
+DLrH 0339 0339 (.0:1,“ 3‘5%( 22300
+D+8+H 0715 0715 -
+D+0.750Lr+0.750L+H e 1 (Wer=20 W = 240
+D+0,750L+0.750S+H 1.290 1.290 -
+D+0.60W-H 0339 0339 Wer ﬁ—? o = 200
+D+0.70E+H 0.339 0.339

RT



Lic. # : KW-06010224

DESCRIPTION: header
Vertical Reactions Support notation : Far left is #1

Values in KIPS

Load Combination Support1  Support 2
+D+0.750Lr+0.750L+0.450W-+H 1.008 1.008
+D+0.750L.+0.7505+0.450W-+H 1.290 1.290
+D+0.750L+0.7505+0.5250E+H 1.290 1.290
+0.60D+0.60W~+0.60H 0.203 0.203
+0.60D-+0.70E-+0.60H 0.203 0.203
D Only 0.339 0.339
L Only 0.893 0.893
S Only 0.376 0.376
H Only

RS



‘Wood Be:
Lin, #: KW-06010224
- DESCRIPTION:

header (R2)
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+ 875 psi E : Modulus of Elasticity
Load Combination iIBC 2018 Fb - 875 psi Ebend- xx 1300ksi
Fc-Prll 600 psi Eminbend - xx 470ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 170 psi
Ft 425 psi Density 31.21 pof
Beam Bracing : Completely Unbraced
D(0.19) L(0.51) S(0.215)
v v v

6x10

Span =6.50 ft

/‘_,\/ yervice loads entered. Load Factors will be applied for calculations.

U/

Uniform Load : D=0.190, L=0510, S=0.2150, Triputary Width = 1.0 ft

DESIGN SUMMARY

Design OK
Maximum Bending Stress Ratio = 0.625 1 Maximum Shear Stress Ratio = 0.296 : 1
Section used for this span 6x10 Section used for this span 6x10
fb: Actual 544 91psi fv: Actual 50.38 psi
Fb: Allowable = 871.44psi Fv: Aliowable = 170.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.2501t Location of maximum on span = 57171t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection .
Max Downward Transient Deflection 0.040 in Ratio=  1933>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.059 in Ratio=  1323>=180
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+0.750L+0.750S 1 0.0589 3.274 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Supportt  Support2
Overall MAXimum 2.421 2421
Overall MINimum 0.699 0.699
D Only 0.654 0.654
D+ 2312 2.312
+D+S 1.353 1.353
+D+0.750L 1.897 1.897
+D+).750L+0.750S 2421 2421
+0.60D 0.393 0.393
L Only 1.658 1.658
S Only 0.699 0.699



DESCRIPTION:
CODE REFERENCES

header

®

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2018 - ,
Material Properties

Analysis Method : Allowable Stress Design Fb+ 900 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 900 psi Ebend- xx 1600ksi
Fc-Prll 1350 psi Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21pef
Beam Bracing : Completely Unbraced
D{0.3) L1(0:24) S(0.3)
v v £

2-2x10

Span =6.50 ft

Applied Loads \ 7~

Sotl/

2)

l Sevice loads entered. Load Factors will be applied for calculations.

Beam self weight calcul‘a\eﬂ arfMdded to loads

Uniform Load : D=0.30, Lr=0.240, S=0.30, iributary Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.802 1 Maximum Shear Stress Ratio = 0.394 : 1
Section used for this span 2-2x10 Section used for this span 2-2x10

- fb: Actual = 897.73psi fv: Actual = 81.59 psi
Fb: Allowable = 1,119.24psi Fv: Allowable = 207.00 psi
Load Combination +D+S+H L oad Combination +D+S+H
Location of maximum on span = 3.2501t Location of maximum on span = 57411t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.038 in Ratio=  2037>=240
Max Upward Transient Deflection 0.000 in Ratio = 0<240
Max Downward Total Deflection 0.077 in Ratio = 1008 >=180
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+S+H 1 0.0773 3.274 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 1.970 1.970
Overall MiNimum 0.975 0.975
+D+H 0.995 0.995
+D+L+H 0.995 0.995
+D+Hr+H 1.775 1.775
+HD+S+H 1.970 1.970
+D+0.750Lr+0.750L+H 1.580 1.580
+D+0.750L+0.7508+H 1.726 1.726
+D+0.60W+H 0.995 0.995
+D+0.70E+H 0.995 0.995

RI1O



Bl
Lic. # : KW-06010224

E 12.20.¢
D.S-ENGINEERING PC:

DESCRIPTION: header @ =
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2

+D+0.750Lr+0.750L+0.450W+H 1,580 1.580

+D+0.750L+0.7508+0.450W-+H 1.726 1.726

+D+0.750L+0.7505+0.5250E+H 1.726 1.726

+0,60D+0.60W-+0.60H 0.597 0.597

+0,60D+0.70E+0.60H 0.597 0.597

D Only 0.995 0.995

Lr Only 0.780 0.780

S Only 0.975 0.975

H Only

RI



DESCRIPTION: header

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 + 900psi = E:Modulus of Elasticity
Load Combination iBC 2018 _ Fb - 900 psi Ebend- xx , 1600ksi
Fc - Prif 1350psi . - Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp - 625 psi
Wood Grade  : No.2 . Fv 180 psi
Ft 575 psi Density 31.21 pcf
Beam Bracing : Completely Unbraced
D(0.03) 1.{0.06) $(0.025)
v, v v v v

Applied Loads / / e { Kervice loads entered. Load Factors will be applied for calculations.

Beam self weight calcul®™d and added&a loads (‘ i
Ti

Uniform Load : D =0.030, L=0.080, S=0.0250, Tributary Width = 1.0 ft '

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.460 1 Maximum Shear Stress Ratio = 0.151 : 1
Section used for this span 2-2x8 Section used for this span 2-2x8

fb: Actual = 487.87psi fv: Actual = 27.18 psi
Fb: Allowable = 1,061.57psi Fv: Allowable = 180.00 psi
Load Combination +D++H Load Combination +D+_+H
Location of maximum on span = 47501t Location of maximum on span = 8.9111t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span #1
Maximum Deflection
Max Downward Transient Deflection 0.073 in Ratio=  1571>=240
Max Upward Transient Deflection 0.000 in Ratio= 0<240
Max Downward Total Deflection 0.119in Ratio= 957 >=180
Max Upward Total Deflection 0.000 in Ratio = <180
Overall Maximum Deflections
Load Combination Span Max. """ Defl  Location in Span Load Combination Max. "+" Defl  Location in Span
+D+0.750L+0.750S+0.5250E+H 1 0.1191 4785 0.0000 0.000
Vertical Reactions Support notation : Far leit is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 0.468 0.468
Overall MiNimum 0.119 0.119
+D+H 0.165 0.165
+D++H 0.450 0.450
+D+lr+H 0.165 0.165
+D+5+H 0.284 0.284
+D+0.750Lr+0.750L+H 0.379 0.379
+D+0.750L+0.7508+H 0.468 0.468
+D+0.60W-+H 0.165 0.165
+D+0.70E+H 0.165 0.165



Lic. # : KW-06010224
DESCRIPTION: header

Vertical Reactions

202

DS

 ENGINE

2
ER|

G PC

Support notation : Far leit is #1 Values in KIPS

Load Combination Support1  Support 2
+D+0.750Lr+0.750L+0 450W+H 0.379 0.379
+D+).750L+0.750S+0.450W+H 0.468 0.468
+D+0.750L+0.750S+0.5250E+H 0.468 0.468
+0.60D+0.60W+0.60H 0.099 0.099
+0.60D-+0.70E+0.60H 0.099 0.099
D Only 0.165 0.165
L Only 0.285 0.285
S Only 0.119 0.119
H Only

R



D.S, ENGINEERING PC

DESCRIPTION: flat roof

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+ 900 psi E : Modulus of Elasticity
Load Combination IBC 2018 ’ Fb- 900 psi Ebend- xx 1600ksi
Fc - Pril 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 ps]:
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21pcf

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

Repetitive Member Stress Increase

D(0.03) Lr(0.04) §(0.05)

2%6 o 26 @
Span=2.01t Span=1.330 ft
P
: pRr= oy . , . _
Applied Loads e K =2 Service loads entered. Load Factors will be applied for calculations.
Load for Span Number 1 J; K
Uniform Load : D =0.030, Lr=0.040, S=0.050, Tributary Width=1.0 {l
DESIGN SUMMARY N~ = Design OK |
Maximum Bending Stress Ratio = 0.164 1 Maximum Shear Stress Ratio = 0.108 : 1
Section used for this span 2x6 Section used for this span 2x6
fb: Actual 253.88psi fv: Actual = 22.43 psi
Fb: Allowable = 1,547.33psi Fv: Allowable = 207.00 psi
Load Combination +D+8 Load Combination +D+5
Location of maximum on span = 2.000ft Location of maximum on span = 1.5421t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.010 in Ratio=  4888>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.016in Ratio=  3054>=180
Max Upward Total Deflection -0.001 in Ratio= 16684 >=180
Overall Maximum Deflections
Load Combination Span Max. "" Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+D+8 1 0.0157 0.000 0.0000 0.000
2 0.0000 0.000 +D+S ' -0.0010 0.565
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 0.28! -0.120
Overall MINimum 0.17: -0.045
D Only 0.105
Do, 0105 0045 \m @ m‘ %ﬁ
+D+r 0.245 -0.105
+D+8 0.280 -0.120
+D+0.750Lr+0.750L 0210 -0.090 7 M&E A @N@\L&\W‘é
+D+0.750L+0.750S 0.237 -0.102 ;
+0.60D 0.063 0.027

Re



Lic. # : KW-06010224
DESCRIPTION: flat roof

Vertical Reactions

D-S. ENGINEERING PC
Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2  Support 3
Lr Only 0.140 -0.060
S Only 0.175 -0.075

RS



1983-2020; 20,

DESCRIPTION: header (R5)
CODE REFERENCES

0.8, ENGINEERING PC

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 31.21 pcf
Beam Bracing : Completely Unbraced
D(0.03) S(0.05)
v 7 v v v
D(0.2) L(0.06) S(0.025)
v v v v v

5.5x9

Span =12.50 ft

| oL y
Applied Loads \ ( ua%@/igv

Beam self weight calculgigd and a&ipd to loads f
Uniform Load : D=0.20, L=0.060, S=0.0250, Tributary Width = 1.0t

Uniform Load : D =0.030, S =0.050,e Tributary Width = 1.0 ft, (frorg flat roof)

y \y.{:% Service joads entered. Load Factors will be applied for calculations.

_____ D, gg!,,@_u__s_ymmgx&‘ o vam— [ DesignoK |
Maximum Bending Stress Ra db =X 0.400 1 Maximum Shear Stress Ratio 0.190 : 1
Section used for this span 5.5x9 Section used for this span 5.5x9
fb: Actual = 949.27psi fv: Actual = 50.30 psi
Fb: Allowable = 2,375.48psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 6.2501t Location of maximum on span = 11,770t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.069 in Ratio=  2177>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.314 in Ratio= 477 >=180
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+0.750L+0.750S 1 0.3142 6.296 0.0000 0.000
Vertical Reactions Support notation : Far leftis #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 2137 2.137
Overall MINimum 0.469 0.469
D Only 1.505 1.505
+D+L 1.880 1.880
+D+S 1.973 1.973
+D+0.750L 1.786 1.786
+D+0.750L+0.750S 2.137 2137
+0.60D 0.903 0.903
L Only 0.375 0.375

R



Lic. # 1 KW-06010224
DESCRIPTION: header (R5)

Vertical Reactions

Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
S Only 0.469 0.469

RIT



Wo B - - : Flle: examples.ech - s

: right ENERG 130000, Build:12.208.24 - |
Lic. # : KW-06010224 S, ENGINEERING PC

DESCRIPTION: header (R6)

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-Prl 1650 psi Eminbend - xx 950ksi
Wood Species : DF/DF o Fc - Perp 650 psi Ebend- yy 1600ksi
Wood Grade ~ : 24F-V4 Fv 265 psi Eminbend - yy 850ksi
Ft 1100 psi Density 31.21 pcf
Beam Bracing : Completely Unbraced
D(0.03) S(0.05)
v v v v v
D(0.205) Lr(0.02) S{0.025)
v v v v [

& 5.5x13.5

Span = 17.50 ft

Beam self weight calculateﬁpnd adged to Io'ads K—‘ 217
Uniform Load : D =0.2050, Lr'=0.020, $=0.0250", Tributary Width = 1.0 ft

Uniform Load : D =0.030, S=0.050 , Jributary Width = 1.0 ft, (from flat roof)
 DESIGN SUMMARYX._. J@%& oo, ST " DesignOK ]
Maximum Bending Stress R = " 0.336 1 Maximum Shear Stress Ratio = 0.166 : 1
Section used for this span 5.5x13.5 Section used for this span 5.5x13.5
fb: Actual = : 896.66psi fv: Actual = 50.49 psi
Fb: Allowable = 2,669.59psi Fv: Allowable = 304.75 psi
Load Combination +D+§ Load Combination +D+8
Location of maximum on span = 8.750ft . 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 0.078 in Ratio=  2677>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.341 in Ratio= 615>=180
Max Upward Total Deflection 0.000 in Ratio= 0<180
Overall Maximum Deflections
Load Combination Span Max. " Defi  Location in Span Load Combination Max. "+'Deft  Location in Span
+D+S 1 0.3410 8.814 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
L.oad Combination Support1  Support 2
Overall MAXimum 2.853 2.853
Overall MINimum 0.656 0.656
D Only 2197 2197
+D+L 2197 2197
+D+r 2372 2.372
+D+5 2.853 2.853
+D+0.750Lr+0.750L 2.328 2.328
+D+0.750L+0.750S 2.689 2.689
+0.60D 1.318 1318

RIZ



DESCRIPTION: header (R6)

Vertical Reactions

Support notation : Far left is #1 Values in KIPS
L.oad Combination Support1  Support2
Lr Only 0.175 0.175
S Only 0.656 0.656

R\K



L KW-06010224

DESCRIPTION: beam
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

Load Combination iBC 2018

. iLevel Truss Joist
: Parallam PSL 2.2E

Wood Species
Wood Grade

Beam Bracing

Fb+ 2900 psi
Fb- 2900 psi
Fc-Prll 2900 psi
Fc - Perp 750 psi
Fv 290 psi
Ft 2025 psi

: Beam is Fully Braced against lateral-torsional buckling

E Modulus of Elasticity

Ebend- xx 2200ksi
Eminbend - xx 1118.19ksi
Density 45.07 pcf

D(0:61) Lr(0§345) 5(0.43)

5.25x16.0

Span = 18 Ot

D{0:43) 1r(0.345) §{0.43)
7 v 7

5.25x16.0

Span = 8.0 ft

s Wﬁ_wﬁ@

//

Applied Loads

S5

Service loads entered Load Factors will be applied for calculations.

Beam self weight calculated/and added to | 9-0% QA’. '
Load for Span Number 1 ( kleW@
Uniform Load : D =0.610} Lr=0.3450/5 = 0.430, Tributary Width = 1.0 ft
Load for Span Number 2 : :7—-—-\
Uniform Load : D =0.430, Lr=0.3450, S=0.430, Tributgef Width=1.0ft 9% (%—l— ,Os%

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.532 1 Maximum Shear Stress Ratio = 0.535 : 1
Section used for this span 5.25x16.0 Section used for this span 5.25x16.0

fb: Actual = 1,718.51psi fv: Actual = 178.30 psi
Fb: Allowable = 3,230.19psi Fv: Allowable = 333.50 psi
Load Combination +D+8+H Load Combination +D+S+H
Location of maximum on span = 18.000ft Location of maximum on span = 16.693 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span #1
Maximum Deflection
Max Downward Transient Deflection 0.145in Ratio=  1494>=240
Max Upward Transient Deflection -0.014 in Ratio=  6710>=240
Max Downward Total Deflection 0.362 in Ratio = 596 >=180
Max Upward Total Deflection -0.039 in Ratio=  2487>=180
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+H+8+H 1 0.3623 8.145 0.0000 0.000
2 0.0000 8.145 +D+5+H -0.0386 3.039
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2  Support3
Overall MAXimum 7.814 18.934 -0.545
Overall MINimum 3141 7.958 -0.545
+D+H 4673 10.976 -0.545
+D+H+H 4673 10.976 -0.545
+D+r+H 7.193 17.361 -0.481
+D+5+H 7814 18.934 -0.465



Lie. #: KW-06010224

DESCRIPTION: beam

D.S ENGINEERING PC

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2  Support3
+D+0.750Lr+0.750L+H 6.563 15.764 -0.497
+D+0.750L+0.7508+H 7.029 16.944 0.485
+D+0.60W+H 4673 10.976 -0.545
+D+0.70E+H 4673 10.976 -0.545
+D+0.750Lr+0.750L+0.450W+H 6.563 15.764 -0.497
+D+).750L+0.7508+0.450W+H 7.029 16.944 -0.485
+D+0.750L+0.750S+0.5250E+H 7.029 16.944 -0.485
+0.60D+0.60W+0.60H 2.804 6.585 0.327
+0.60D+0.70E-+0.60H 2.804 6.585 -0.327
D Only 4673 10.976 -0.545
Lr Only 2,520 6.385 0.065
S Only 3141 7.958 0.081
H Only

Ry



# 1 KW-06010224

DESCRIPTION: beam
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+ 2900psi  E:Modulus of Elasticity
Load Combination iBC 2018 ' Fb - 2900 psi Ebend- xx 2200ksi
Fc-Pril 2900 psi Eminbend - xx 1118.19ksi
Wood Species : iL.evel 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

£(0.45) L(0.8v25) $(0.345) . vD(O.275) L(O.?ZS) 8(0'345)v

5.25x16.0 5.25x16.0

| Span~180ft Span—130ﬂ

| ﬁ.%ﬁm@-lo&/@ +@F@wm |
MAAANAAAAANNAT m
Applied l.’.oa(jé / ( tg ﬁ ) Service loads entered. Load Factors will be applied for calculations.
Beam self weight ag:l}ﬂ‘itﬁj and added to |oad w% U 1 /2- _HD t;f )

Load for Span Nu
D =0.450, L=0.8250, $%0.3450, Tributary Width = 1.0 ft
2

Uniform Load
Load for Span Nu

Uniform Load : D'=0.2750, L =0.8250, S=0.3450 \Tributary Width=1.0ft  \ \

DESIGN SUMMARY ‘ z::%_&n/)_* Design OK
Maximum Bending Stress Ratio = 0.774 1 aximum Shear Stress Ratio = 0.755 : 1
Section used for this span 5.25x16.0 Section used for this span 5.25x16.0

fb: Actual = 2,173.87psi fv: Actual = 219.02 psi
Fb: Allowable = 2,808.86psi Fv: Allowable = 290.00 psi
Load Combination +D+L+H Load Combination +D-+L+H
Location of maximum on span = 18.0001t Location of maximum on span = 16.693 ft
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span#1
Maximum Deflection .
Max Downward Transient Deflection 0.264 in Ratio= 817 >=240
. Max Upward Transient Deflection -0.017 in Ratio=  9406>=240.
Max Downward Total Deflection 0.447 in Ratio = 483>=180
Max Upward Total Deflection -0.037 in Ratio=  4168>=180

Overall Maximum Deflections ,

Load Combination Span Max.""Defl  Location in Span Load Combination Max. "+ Defl ~ Location in Span
+D+0.750L+0.7505+0.5250E+H 1 0.4467 8.145 0.0000 0.000
L Only 2 0.0187 9.006 +D+0.750L+0.7508+0.5250E-+H -0.0374 2.542

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

Load Combination Support1  Support 2 Support 3

Overall MAXimum 9.835 25447 4410
Overall MINimum 2484 6.827 1.383
+D+H 3.516 8.082 0.891
+D+L+H 9.457 24.408 4.199
+D+Lr+H 3516 8.082 0.891
+D+8+H 6.001 14.910 2.275



Lic. # : KW-06010224

DESCRIPTION: beam
Vertical Reactions !

Support notation : Far left is #1

8

N

2
GPC

Load Combination Support1  Support2  Support3
+D+0.750Lr+0.750L+H 7972 20.327 3.372
+D+0.750L+0.750S+H 9.835 25.447 4410
+D+0.60W-+H 3.516 8.082 0.891
+D+0.70E+H 3.516 8.082 0.891
+D+0.750Lr+0.750L+0.450W-+H 7.972 20.327 3372
+D+0.750L+0.7505+0.450W-+H 9.835 25.447 4410
+D+0.750L+0.7505+0.5250E+H 9.835 25.447 4410
+0.60D-+0.60W-+0.60H 2110 4.849 0.535
+0.60D+0.70E+0.60H 2.110 4.849 0.535
D Only 3516 8.082 0.891
L Oniy 5.941 16.326 3.308
S Only 2484 6.827 1.383
H Only



DESCRIPTION:  header (R9)
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 + 900 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb - 900 psi Ebend- xx 1600ksi
Fc-Prll 1350 psi Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21pcf
Beam Bracing : Completely Unbraced ’
D{0.3) Lr{0.24) S(0.3)
v v v v

2-2x6

\ Span=3.50 ft
~

Applied Loads

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

Beam self weight calcula
Uniform Load : D =0.30, Lr=0.240, S=4.30, Tributary Width = 1.0 ft
DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.548 1 Maximum Shear Stress Ratio = 0.345 : 1
Section used for this span 2-2x6 Section used for this span 2-2x6
fb: Actual = 733.27psi fv: Actual = 71.49 psi
Fb: Allowable = 1,338.08psi Fv: Allowable = 207.00 psi
Load Combination +D+S Load Combination +D+8
Location of maximum on span = 1.7501t Location of maximum on span = 3.053ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.015in Ratio= 2743>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.031 in Ratio= 1363>=180
Max Upward Total Deflection 0.000 jn Ratio= 0<180
Overall Maximum Deflections
Load Combination Span Max.""Defl  Location in Span Load Combination Max. "+" Defl  Location in Span
+D+S 1 0.0308 1.763 0.0000 0.000
Vertical Reactions Support notation : Far leftis #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 1.056 1.056
Overall MINimum 0.525 0.525
D Only 0.531 0.531
D+l 0.531 0.531
+HD+Lr 0.951 0.951
+D+S 1.056 1.056
+D+0.750Lr+0.750L 0.846 0.846
+D+0.750L+0.750S 0.925 0.925
+.60D 0.319 0.319
Lr Only 0.420 0.420



Lic.

224

DESCRIPTION: header

» D S ENGINEERING PC
(R9)
Vertical Reactions ' Support notation ; Far left is #1 Values in KIPS
Load Combination Support1  Support 2
S Only 0.525 0.525

Raly
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4 FORTE (I3

MEMBER REPORT

Level, Floor: Joist
1 piece(s) 16" TJI® 360 @ 16" OC

Overali Length: 23° 6"

23’ 6"

L
i
0

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

R 3t
2z

5 o {

=

R

PASSED

System : Floor

ults

5 St

Member Type : Joist
Building Use : Residential

Building Code : IBC 2018

Design Methodology : ASD

ok i & & 2t S s
Member Reaction (Ibs) 815 @ 23'1 1/2" 1505 (3.50") | Passed (54%) 1.00 |1.0D + 1.0 L (Ali Spans)
Shear (lbs) 783 @5 1/2" 2190 Passed (36%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-ibs) 4486 @ 11'9" 8405 Passed (53%) 1.00 | 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.378 @ 11' 9" 0.569 Passed (L/723) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.491 @ 11'9" 1.138 Passed (L/556) - | 1.0D + 1.0 L (All Spans)
TJ-Pro™ Rating 40 40 Passed - |-

» Deflection criteria; LL (L/480) and TL (L/240).

« Allowed moment does not reflect the adjustment for the beam stability factor.

« A structural analysis of the deck has not been performed.

« Deflection analysls is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and naited down.

« Additional considerations for the T3-Pro™ Rating include: None.

s

§ Lo ; ;
? § SRR SR R R

1 - Stud wall - HF 5.50" 1.75" 1 1/4" Rim Board
2 - Stud wall - HF 5.50" 5.50" 1.75" Blocking

+ Rim Board is assumed to carry all loads applied directly above it, bypassing the ber being designed.
» Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Top Edge (Lu) 5' 3" o/c

Bottom Edge (Lu) 23'5" ofc

+T1 joists are only analyzed using Maximum Allowable bracing solutions.
«Maximum allowable bracing intervals based on applied load.

Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product desil

andjor tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ign criteria and published design values, Weyerhaeuser expressly disclaims any other warra
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
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«ZFORTE MEMBER REPORT ' PASSED

Level, Floor: Joist
1 piece(s) 16" TJI® 110 @ 16" OC

Overall Length: 14’ 6"

+ +
g o
I 14’ 6° )
, A 1
(1

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

i Reslte [ A @ oo | e 557 Compaton Gatar | sysem : oo
Member Reaction (lbs) 503 @ 14'1 1/2" 1375 (3.50") 1.0D + 1.0 L (All Spans) g’m’:r l:’e ‘Ri‘;';‘enﬁal
Shear (Ibs) 471 @ 5 1/2" 2145 Passed (22%) 1.00 |1.0D + 1.0 L (All Spans) Building Code: . IBC 2018
Mament (Ft-Ibs) 1639@7'3" 4280 ° | Passed (38%) 1.00 |1.0D + 1.0L (All Spans) ° Design Methodology : ASD
Live Load Defl. (in) 0.082 @ 7' 3" 0.344 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.106 @ 7' 3" 0.688 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 60 40 Passed - |- )

» Deflection criteria: LL {L/480) and TL (L/240).

« Allowed moment does not reflect the adjustment for the beam stability factor.

« A structura! analysis of the deck has not been performed.

« Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.
« Additional considerations for the TJ-Pro™ Rating indude: None.

1 - Stud walt - HF 4.25" 1.75" 1 1/4" Rim Board
2 - Stud wall - HF 5.50" 5.50" 175" 116 387 503 |Blocking

+ Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
» Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

. SR
Top Edge (Lu) 5'3" ofc
Bottom Edge (Lu) 14' 5" ofc

«T31 jolsts are only analyzed using Maximum Allowable bracing solutions.
«Maximum allowable bracing intervals based on applied load.

PR

7 Y y : 2 5 SRR EE S S e

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disdlaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards, Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reparts ESR-1153 and ESR-1387
andjor tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-fibrary. '

The product application, input design loads, dimensions-and support information have been provided by ForteWEB Software QOperator
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4 FORTE 3 | MEMBER REPORT - PASSED

Level, Floor: Joist .
2 piece(s) 11 7/8" TII® 110 @ 12" OC %

Overall Length: 13' 5" C:2> - | 6 TJ‘ l I@

L 12' 6"

=
=

System : Floor

3

: o 5 :

Member Reaction (Ibs) 1783 @ 4 1/2" 2750 (3.50") 1.0 D + 1.0 L (All Spans) :‘mﬁ: e ot
Shear (Ibs) 1688 @ 5 1/2" 3120 Passed (54%) 1.00 | 1.0 D + 1.0 L (All Spans) Building Code: . 1BC 2018
Moment (Ft-lbs) 5415 @ 6' 8 1/2" 6320 Passed (86%) 1.00 |1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.137 @ 6' 8 1/2" 0317 Passed (L/999+) | -- |1.0D + 1.0 L (All Spans)

Total Load Defl. (in) 0.309 @ 6' 8 1/2" 0.633 Passed (L/492) - 1.0 D + 1.0 L (All Spans)

TJ-Pro™ Rating 65 40 Passed L

« Deflection criteria: LL (L/480) and TL (L/240).

» Allowed moment does not reflect the adjustment for the beam stability factor.

« A structural analysis of the deck has not been performed.

« Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.
« Additional considerations for the T1-Pro™ Rating include: None.

o

1.75" 805 134 168 2113 |1 1/4" Rim Board
2 - Stud wall - HF 5.50" 4.25" 1.75" 1006 805 134 168 2113 |1 1/4" Rim Board

§ A
1 - Stud wall - HF

~ Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Top Edge (Lu) 3 4" ofc
Bottom Edge (Lu) 13' 3" ofc

«TJI joists are only analyzed using Maximum Allowable bracing solutions. : {
«Maximum allowable bracing intervals based on applied load.

§ L8N et SR % > & i
Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyer!

aeuser product desigh criteria and published design values, Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need forfa design professional bs determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accesspries (Rim Board, Blocjng Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyﬁ khaeuser Engineered LUmber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluatipn reports, WeyerhaeuseX product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have byen provided by ForteWEB Softw
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ZFORTE U

MEMBER REPORT ' ‘ PASSED

Level, Floor: Joist
. 1 piece(s) 16" TJI® 110 @ 12" OC

Overalf Ltength: 13

P
(R

=T

1

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Mermber Reaction (Ibs) 912 @ 4 1/2" 1375 (3.50") | Passed (66%) 1.0D + 1.0 L (All Spans) g‘j’l‘;ﬁg ;‘S"e’e ;Je:inﬁal
Shear (Ibs) 888 @5 1/2" 2145 Passed (41%) 1.00 [1.0D + 1.0 L (All Spans) Building Code : I8C 2018
Moment (Ft-Ibs) 2534 @3'6" 4280 Passed (59%) 1.00 | 1.0 D + 1.0 L (All Spans) Design Methodolagy : ASD
‘Live Load Defl. (in) 0.095 @ 6' 1 3/8" 0.306 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.128 @ 6' 1 5/16" 0.613 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

TJ-Pro™ Rating 65 40 Passed - |-

« Deflection criteria: LL (L/480) and TL (L/240).

« Allowed moment does not refiect the adjustment for the beam stability factor.

A structural analysis of the deck has not been performed.

+ Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Pane! (24" Span Rating) that is glued and nailed down.
« Additional considerations for the T3-Pro™ Rating include: None.

1 - Stud wall - HF 5.50" 5.50" 1.76" 234 911 |Blocking

2 - Stud wall - HF 5.50" 5.50" 1.75" 132 535 |Blocking
+ Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

- SR E o
g g
Top Edge (Lu) 4'2" ofc
Bottom Edge (Lu) 13' o/c
«TJI joists are only analyzed using Maximum Allowabte bracing solutions.
eMaximum allowable bracing intervals based on applied load.

o

T 7 T = R R B R =

Bkt Carroaas o 5 i . & e £ i 4- ,

1 - Uniform (PLF) 0to13' N/A 40.0 Default Load 4»0% (. X 4—/4_
2 - Point (Ib)

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weye
related to the software. Use of this software is not intended to circumvent the need fg
responsible to assure that this calculation is compatible with the overall project. Acceg
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. W¢
and/or tested in accordance with applicable ASTM standards. For current code evall.l

aeuser product design criteria and published des
a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
ories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
erhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
ation reports, Weyerhaeuser product literature and installation details refer to

www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information ha\k been provided by ForteWEB Software Operator
. \ :
.
1% (4x144.)
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DESCRIPTION:  deck

CODE REFERENCES ( (A%%T)

- DS ENGINEER!NG PC

Caiculations per NDS 2018, IBC 2018 CBC 2619 ASCE 7-16
Load Combination Set : IBC 2018

Material Properties

Analysis Method : Allowable Stress Design Fb+ 900psi  E:Modulus of Elasticity
Load Combination {BC 2018 Fb - 900 psi Ebend- xx 1600kst
Fc-Prl 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
_ _ Ft 575 psi Density 31.21pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase
D(0:0133)
D(0.01 62 L{0.08) . B{0.016) %_(0.9533) .

2x8

Span = 3.0t

2x8

Span =2.667 1t

|
el

entered. Load Factors will be applied for calculations.

Applied Loads Y |  Serviceloads
Load for Span Number 1 ﬂ%@b]@
Uniform Load : D =0.0160, L=0.080, Tributary Width = 1.0 ft, (from deck)

Point Load : D =0.01330 k @ 0.0 ft, (from guardrail + misc)
Load for Span Number 2
Uniform Load : D =0.0160, L=0.05330, Tributary Width = 1Qﬁ ( from floor)

Design OK

DESIGN SUMMARY %

Maximum Bending Stress Ratio = 347 % Maximum Shear Stress Ratio = 0.186 : 1
: Section used for this span 2x8 Section used for this span 2x8
fb: Actual = 430.94 psi fv: Actual = 33.57 psi
Fb: Allowable = 1,242.00psi Fv: Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 3.000ft Location of maximum on span = 2.397ft
Span # where maximum occurs = Span # 1 Span # where maximum 0Ccurs = Span #1
Maximum Deflection :
Max Downward Transient Deflection 0.037 in Ratio=  1928>=240
Max Upward Transient Deflection -0.003 in Ratio= 10851 >=240
Max Downward Total Deflection 0.050 in Ratio= 1450>=180
Max Upward Total Deflection -0.004 in Ratio= 8109>=180
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defi  Location in Span
+D++H 1 0.0497 0.000 0.0000 0.000
2 0.0000 0.000 +D++H -0.0039 1.073
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2  Support3
Overall MAXimum 0.571 -0.085
Overall MiNimum 0.446 -0.021
+D+H 0.125 -0.021
+D+L+H 0.571 -0.085
+D+Lr+H ' 0.125 0.021
+D+5+H 0.125 0.021



DESCRIPTION: deck

Vertical Reactions Support notation : Far left is #1 Values in KiPS
Load Combination Support2  Support3 '
+D+0.750Lr+0.750L+H 0.459 1.069

+D+0.750L+0.7508+H 0.459 0.069

+D+0.60W-+H 0.125 0.021

+D+0.70E+H 0.125 0.021

+D+0.750Lr+0.750L+0.450W-+H 0.459 0.069

+D+0.750L+0.750S+0.450W-+H 0.459 -0.069

+D+0.750L+0.750S+0.5250E +H 0.459 0,069

+0.60D+0.60W-+0.60H 0.075 0.012

+0.60D+0.70E+0.60H 0.075 0.012

D Only 0.125 -0.021

L Only 0.446 -0.064

H Only



Lic. # » KW-06010224

DESCRIPTION: header

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+ 900 psi E : Modulus of Elasticity
Load Combination IBC 2018 Fb - 900psi = Ebend-xx 1600ksi
Fc-Prll 1350 psi Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21pof

Beam Bracing : Completely Unbraced

B 62‘2 L{0.54)

v v

Span =:3.50 ft

P

/

| v
Applied Loads / / %ervice loads entered. Load Factors will be applied for calculations.

Beam self weight calcuMéefl and added [gfoads
Uniform Load : D =0.1620, L=0.540, Tributary Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.736 1 Maximum Shear Stress Ratio = 0.464 :1
Section used for this span 2-2x6 Section used for this span 2-2x6
fb: Actual = 857.19psi fv: Actual = 83.57 psi
Fb: Aliowable = 1,164.46psi Fv: Allowable = 180.00 psi
Load Combination ' +D+_+H Load Combination +D+H+H
Location of maximum on span = 1.750ft Location of maximum on span = 3.0531t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.028 in Ratio = 1524 >=240
Max Upward Transient Deflection 0.000 in Ratio = <240
Max Downward Total Deflection 0.036 in Ratio=  1166>=180
Max Upward Total Deflection 0.000 in Ratio= 0<180
Overall Maximum Beflections
Load Combination Span Max."" Defl  Location in Span Load Combination Max. "+ Defi  Location in Span
+D++H 1 0.0360 1.763 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 1.235 1.235
Overall MINimum 0.945 0.945
+D+H 0.290 0.290
+D+L+H 1.235 1.235
+D+Lr+H 0.290 0.290
+D+8+H 0.290 0.230
+D+0.750Lr+0.750L+H 0.999 0.999
+D+0.750L+0.750S+H 0.999 0.999
+D+0.60W-H 0.290 0.290
+D+0.70E+H 0.290 0.290



header

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2

+D+0.750Lr+0.750L+0.450W-+H 0.999 0.999

+D+0.750L+0.7508+0.450W+H 0.999 0.999

+D+0.750L+0.7508+0.5250E+H 0.999 0.999

+0,60D-+0.60W-+0.60H 0.174 0.174

+0.60D+0.70E+0.60H 0.174 0.174

D Only 0.290 0.290

L Only 0.945 0.945

H Only



# 5.5, ENGINEERING PC
DESCRIPTION: header (F2)

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+ 900psi  E:Modulus of Elasticity
Load Combination iBC 2018 Fb - 900 psi Ebend- xx 1600ksi
Fc - Pril 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21pcf
Beam Bracing : Completely Unbraced
D(0.23) L{0.74)
v v v v v

2-2x8

\ E;‘( ) Span=3.50 1t |

i’ _ . - .—‘ PIR l
( .
Applied Loads \ Vs 4& (=} J Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculateyand addad b loads
Uniform Load : D =0.230, L.=0.740, Tributary Width = 1.0 ft

DESIGN SUMMARY

Maximum Bending Stress Ratio = 0.635 1 Maximum Shear Stress Ratio = 0.429 : 1
Section used for this span 2-2x8 Section used for this span ' 2-2x8
fb: Actual 681.49psi fv: Actual 77.28 psi
Fb: Allowable = 1,073.53psi Fv: Allowable = 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 1.7501t Location of maximum on span = 2.9001t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.016 in Ratio=  2547>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.022 in Ratio=  1934>=180
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 0.0217 1.763 - 0.0000 0.000
Vertical Reactions Support notation : Far leftis #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 1.706 1.706
Overall MiNimum 1.295 1.295
D Only 0411 0411
D+ 1.706 1.706
+D+0.750L 1.382 1.382
+0.60D 0.246 0.246
L Only 1.295 1.295




Wood Beam

©Project File: ENERCALC. 20

LIC# KW-06015335, Build:20.22.4.26
DESCRIPTION: beam (F3)

CODE REFERENCES

DS ENGINEERING PC

{0 ENERGALC INC 19832022

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-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 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D{8.082) L(16.326) S(6.827)
D{0.016) L{0.0533)
v v v v ¥
i
(16, Span=1401t |
l

Applied Loads /

PN AN
" @C‘Q{@ewiw loads entered. Load Factors will be applied for calculations.

Beam self weight calculatgf#and added & loading
Uniform Load : D =0.0160, L =0.05330, Tributary Width = 1.0 ft
Point Load : D =8.082, L =16.326, S =6.827 k @ 3.750 ft, (from 6x6 post with (R7))

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio
Section used for this span
fo: Actual
Fb: Allowable
Load Combination
Location of maximum on span
Span # where maximum occurs

i

Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

0.954 1

7x16

2,765.34psi
2,900.00psi

+D+L

3.7811t

Span # 1

0.237 in Ratio =
0 in Ratio =
0.370 in Ratio=
0 in Ratio =

Maximum Shear Stress Ratio

n

Section used for this span

fv: Actual
Fv: Allowable

Load Combination

Location of maximum on span
Span # where maximum occurs

710>=360
0<360

454 >=240
0<240

Span: 1: L Only

n/a

Span: 1 : +D+0.750L+0.750S
n/a

0.853 :1
7x16
247 .26 psi
290.00 psi
+D+L
0.0001t
Span # 1

Overall Maximum Deflections

Load Combination Span  Max. "-" Defi Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.3700 6.285 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum
Overall MINimum
D Only

+D+L

+D+S

+D+0.750L
+D+0.750L+0.750S
+0.60D

L Only

19.268
4.998
6.275

18.601

11.273

15.519

19.268
3.765

12.326

7.453
1.829
2.522
7.268
4.351
6.082
7.453
1.513
4.746



Wood Beam ' -

~D.5. ENGINEERING PC

- ProjectFile: ENERCALC_20
' {3 ENERCALG INC 1985-2022

TIC# : KW-08015335, Build:20.22.4.26
DESCRIPTION: beam (F3)

Vertical Reactions

Support notation : Far left is #1

Values in KIPS

Load Combination

Support 1 Support 2

S Only

4.998

1.829

O-12



Lic. #: KW-06010224 D.S. ENGINEERING PC.

DESCRIPTION: 6x8 post under 7x17 PSL

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 6x8
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 9 ft Wood Member Type Sawn
s€ -slender tations . .

W d(suge,d for nog o€ ?]d e rC_f;aL' ai;: s/ Exact Width 5.50 in  Allow Stress Modification Factors

000 Species NOUZQ as Fir-Lar Exact Depth 7.50 in Cfor Cv for Bending 1.0
Wood Grade 0. . ' Area 41.250 ini2  Cfor Cvfor Compression 1.0
Fb + 750.0 ps! Fv 170.0 ps! I 193359 4 Cfor Cvfor Tension 1.0
Fb- 750.0psi o 475.0 psi y 103.984 i Cm: Wet Use Factor 1.0
Fc - Prl 700.0 psi Density 31.210 pcf Ct : Temperature Factor 1.0
Fc - Perp 625.0 psi » ' ) Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending y-y Bending Axial K : Built-up columns 1.0 NDS 1532

Basic 1,300.0 1,300.0  1,300.0ksi Use Cr: Repetitive ? No
Minimum 470.0 470.0 Brace condition for deflection (buckling) along columns :
X-X (width) axis : Unbraced Length for buckling ABOUT Y-Y Axis = ft, K=1.0
Y-Y (depth) axis : Unbraced Length for buckling ABOUT X-X Axis =8 f, K= 1.0

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

Column self weight included : 80.463 Ibs * Dead Load Factor ‘

AXIAL LOADS . ..

from <R7>: Axial Load at 9.0 ft, D = 10.976, Lr = 6.385, S = 7.958 k
from (F3): Axial Load at 9.0 ft, D = 2.622, L =4.746, S = 1.829 k

DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8043:1  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
Goveming NDS Forumla Comp Only, fe/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatlo.n of max.a!:)ove base 0.01 Maximum SERVICE Load Lateral Deflections . ..
At maximum location values are .. . Along Y-Y 0.0in at 0.0 ft above base
;:ppll::g mal 24‘4073 i—ft for load combination : n/a
Agglied My 0:0 Kt Along X-X o 0.0in at 0.0 ft above base
Fc: Allowable 737.81 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 +0.4775D
Location of max.above base 9.0ft
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 P Stress Ratio  Status  Location Stress Ratio  Status  Location
D Only 0.900 0.937 0.5574 PASS 0.0ft 0.0 PASS 9.0 1t
+D+ 1.000 0.929 0.6830 PASS 0.0ft 0.0 PASS 9.0t
+D+lr 1.250 0.908 0.6093 PASS 0.0ft 0.0 PASS 9.01t
+D+3 1.150 0.917 0.7677 PASS 0.0ft 0.0 PASS 9.0t
+D+0.750Lr+0.750L 1.250 0.908 0.6692 PASS 0.0ft 0.0 PASS 9.01t
+D+0.750L+0.7508 1.450 0.917 0.8043 PASS 0.01t 0.0 PASS 9.0
+1.123D 1600 0.875 0.3769 PASS 0.01t 0.0 PASS 9.0 1t
+1.092D+0.750L+0.750S 1.600 0.875 0.6361 PASS 0.0t 0.0 PASS 9.0t
+0.60D 1600 0.875 0.2014 PASS 0.01t 0.0 PASS 9.0t
+0.4775D 1600 0.875 0.1603 PASS 0.01t 0.0 PASS 9.0t

2-1>



Steel Beam i , e Tl Py ~""T/7',*af Project‘i'Filez'E,NERZCALC;ZO
[IC# - KW-06015335, Build:20.22.4.26 ‘ ~D.5. ENGINEERING PC_ — () ENERCALC INC 1683-2022
DESCRIPTION: beam (F3) alt

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 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(8.082) L(16.326) 5(6.827)

D{0.0160) L(0.05330)
k2

W14x22 A

Span = 14.0 ft

| J
! |
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Uniform Load : D = 0.0160, L = 0.05330 k/ft, Tributary Width = 1.0 ft
Point Load : D =8.082, L=16.326, S =6.827 k @ 3.750 t, (from 6x6 post with (R7))
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.861: 1 Maximum Shear Stress Ratio = 0.304 : 1
Section used for this span W14x22 Section used for this span W14x22
Ma : Applied 71.298 k-ft Va : Applied 19.176 k
Mn / Omega : Aliowable 82.834 k-ft Vn/Omega : Allowable 63.020 k
Load Combination +D+0.750L+0.750S Load Combination +D+0.750L+0.750S
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 0.215 in Ratio = 780 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1 : L Only
Max Downward Total Deflection 0.335 in Ratio = 502 >=240. Span:1:+D+0.750L+0.7508
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M \% Mmax + Mmax- Ma Max Mnx MnxOmega Cb Rm  VaMax VnxVnx/Omega
D Only
Dsgn. L= 14.00 ft 1 0.276 0.098 22.90 2290 138.33 82.83 1.00 1.00 6.18 94.53 63.02
+D+L
Dsgn. L= 14.00ft 1 0.829 0.294 68.71 68.71 138.33 82.83 1.00 1.00 18.51 94.53 63.02
+D+S .
Dsgn. L= 14.00ft 1 0.503 0.177 41.62 4162 138.33 82.83 1.00 1.00 11.18 94.53 63.02
+D+0.750L
Dsgn. L= 14.00ft 1 0.691 0.245 57.25 57.25 138.33 82.83 1.00 1.00 1543 94.53 63.02
+D+0.750L+0.750S
Dsgn.L= 14.00ft 1 0.861 0.304 71.30 71.30 138.33 82.83 1.00 1.00 19.18 94.53 63.02
+0.60D
Dsgn. L= 14.00ft 1 0.166 0.059 13.74 13.74 138.33 82.83 1.00 1.00 371 9453 63.02
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defi Location in Span
+D+0.750L+0.750S 1 0.3346 6.240 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2

Overall MAXimum 19.176 7.362 :- 2__\ 4



Steel Beam

5.5, ENGINEERING PC

- Project File: ENERCALC_20

[iC#  RW-06015335, Bulld-20.22.4.26
DESCRIPTION: beam (F3) alt

o) ENERCALC INC 1983-2022

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

Load Combination Support 1 Support 2

Overall MINimum 3.710 1.458

D Only 6.183 2.431

+D+L 18.509 7.177

+D+S 11.182 4.259

+D+0.750L 15.428 5.990

+D+0.750L+0.750S 19.176 7.362

+0.60D 3.710 1.458

L Only 12.326 4.746

S Only 4.998 1.829

Steel Section Properties : W14x22

Depth = 13.700 in I xx E 199.00 in*4 J = 0.208 in*4
Web Thick = 0.230 in S xx 29.00 in”3 Cw = 314.00in"6
Flange Width = 5.000 in R xx 5.540 in
Flange Thick = 0.335 in Zx = 33.200 in*3
Area = 6.490 in"2 lyy = 7.000 in*4
Weight = 22.000 plf Syy 2.800 in”3 Wno = 16.700 in*2
Kdesign = 0.735 in Ryy = 1.040 in Sw = 7.000 in"4
K1 = 0.750 in Zy = 4.390 in*3 Qf = 5.340in"3
rts = 1.270 in Qw = 16.100 in*3
Ycg = 6.850 in

a4



DESCRIPTION:  deck

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+ 900.0 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 900.0 psi Ebend- xx 1,600.0ksi
Fc-Pril 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade  : No.2 Fv 180.0 psi
‘ Ft 575.0 psi Density 31.210pcf
Beam Bracing : Completely Unbraced Repetitive Member Stress Increase
D(0.0133)
D(0.0133)L(008) ] D{(0.016) L(0.0533) $(0.345)
v
2x8 g 2x8
| Span=3.01t | Span=26701t |
[ I |
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Load for Span Number 1

Uniform Load : D =0.01330, L=0.080, Tributary Width = 1.0 ft
Point Load : D =0.01330 k @ 0.0 ft, (guardrail & misc)

Load for Span Number 2
Uniform Load : D =0.0160, L =0.05330, S=0.3450, Tributary Width = 1.0 ft
DESIGN SUMMARY ' Design OK .
Maximum Bending Stress Ratio = 0.350 1 Maximum Shear Stress Ratio = 0.247 : 1
Section used for this span 2x8 Section used for this span 2x8
fb: Actual = 419.84psi fv: Actual = 51.15 psi
Fb: Aliowable = 1,199.96 psi Fv: Allowable = 207.00 psi
Load Combination +D+L+H Load Combination +D+0.750L-+0.750S+H
Location of maximum on span = 3.000ft Location of maximum on span = 3.0001t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.037 in Ratio=  1926>=240
Max Upward Transient Deflection -0.019 in Ratio= 3868 >=240
Max Downward Total Deflection 0.048 in Ratio= 1490 >=180
Max Upward Total Deflection -0.004 in Ratio= 8374>=180

Overall Maximum Deflections ,

Load Combination Span Max. ""Deftl  Location in Span Load Combination Max. "+ Defl  Location in Span
+D+L+H 1 0.0483 0.000 0.0000 0.000
S Only 2 0.0052 1.342 +D+L+H -0.0027 0.462

Vertical Reactions Support notation : Far leftis #1 Values in KIPS

Load Combination Support1  Support2  Support 3

Overall MAXimum 0.792 0.461
Overall MINimum 0.461 0.461
+D+H 0.112 -0.016
+D+L+H 0.558 -0.080
+D+Hr+H 0.112 -0.016
+D+S+H 0.572 0.445

D26



Vertical Reactions

Support notation : Far left is #1

Values in KIPS

Load Combination

Support2  Support 3

+D+0.750Lr+0.750L+H 0.446 -0.064
+D+0.750L.+0.750S+H 0.792 0.282
+D+).60W+H 0.112 -0.016
+D+).70E+H 0.112 -0.016
+D+0,750Lr+0.750L+0.450W+H 0.446 -0.064
+D+0.750L+0,750S+0.450W+H 0.792 0.282
+D+).750L+0.7508+0.5250E+H 0.792 0.282
+0.60D+0.60W+0.60H 0.067 -0.010
+0.60D+0.70E+0.60H 0.067 -0.010
D Only 0.112 -0.016
L Only 0.446 -0.064
S Only 0.461 0.461
H Only

o



DESCRIPTION beam

CODE REFERENCES Céps“ ‘2) @

R NCINEERING PC

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-Prl 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 pef
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.48) L{1.6) D(0.891) LIRGROB) S(1.383) DEES)LEL0H)

D{0.024

L{0.08)

vD(CH‘ES) L(O.;I 8) S(O.EWS)v

' / ICO%H'/%)

5.25x11.875
Span=9.0ft |

v 2 v

.

L

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

Applied Loaﬁ/ ( !
Beam self weightfalculateyand added §46ads

J

Uniform Load}: D =0.0240, L=0.080, Tnbutary Width = 1.0 ft, ( from 2 flogr)
Point Load : [\=,0.480, L.=1.60 k @ 2.0 ft, (from stair) 4@& 4& \
Point Load : ™= 0.20 k @ 4.50 ft, (from walf wt) X‘I"’( 'o q )( ID
Point Load : D =0.8910, L=3.308, S=1.383 k @ 4.50 jir{from 5.25x16 PSL |"[ 4- '6’0
Point Load : D =0.680, L.=2.040k @ 7.50 ft, (from stafr (roof)) Q[ ﬁ XTI % é ﬁ
Point Load ; D =0.480, L=1.60 k @ 7.50 ft, (from Stair) /2- . l—l X42/ =
Uniform Load : D =0.160, L=0.180, S=0.0750 k/ft, Extent = 4,50 —>> 9.0 ft, Tributary Width = 1.0 ft, (from wall (roof))
DESIGN SUMMARY A J— | Designok |
Maximum Bending Stress Ratio = . um Shear Stress Ratio = 0.656 : 1
Section used for this span Section used for this span 5.25x11.875
fb: Actual fv: Actual = 190.27 psi
Fb: Allowable Fv: Allowable = 290.00 psi
Load Combination Load Combination +D+.+H
Location of maximum on span 45001t Location of maximum on span = 8.0151t
Span # where maximum occurs Span# 1 Span # where maximum occurs = Span#1

Maximum Deflection
Max Downward Transient Deflection

Max Upward Transient Deflection
Max Downward Total Deflection

0.115 in Ratio=
0.000 i in Ratio =

SO (%)ﬂgd*
66 ©/2

682 >=180

Max Upward Total Deflection 0<180
Overall Maximum Deflections / 2;554 ©/2
Load Combination Span " Defl  Location in Span Load Combination Max. "+'Defl  Location in Span
+D+L+H H&\_‘T\ ’;.5‘6 1582 4.599 0.0000 0.000
Vertical Reactions (¢ QA_Q;:_)#’) Support notation : Far left is #1 Values in KIPS
Load Combination 7] SupM Suppot2 :la !“jlé \ 5 = |22 ﬂ: T = l >2 é
Overall MAXimum 5.556 8.365 v i
Overall MINimum 0.776 0.945
+D+H 1.488 2.355 /\
+D++H 5.556 8.365

e Zpx |6 pd. ¢ S=HR2, T=1194T

949



Lic. # : KW-06010224

DESCRIPTION: beam

Vertical Reactions

D)

Support notation : Far left is #1

Values in KIPS

Load Combination Support1  Support 2
+D+Lr+H 1.488 2.355
+D+8+H 2.264 3.299
+D+0.750Lr+0.750L+H 4539 6.862
+D+0.750L+0.750S+H 5.121 7.571
+D+0.60W+H 1.488 2.355
+D+0.70E+H 1.488 2.355
+D+0.750Lr+0.750L+0.450W+H 4539 6.862
+D+0.750L+0.750S+0.450W+H 5.121 7.571
+D+0.750L+0.750S+0.5250E+H 5121 7.571
+0.60D+0.60W+0.60H 0.893 1.413
+0.60D+0.70E+0.60H 0.893 1413
D Only 1.488 2.355
L Only 4.068 6.010
S Only 0.776 0.945
H Only

29



'D.S, ENGINEERING PC

DESCRIPTION: beam (stair)
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-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 2025 psi Density 45.07 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

D(1.488) L(4.]JGB) $(0.776)

D(0.03) %(0.0533)

v

5.25x11.875

Span =14 0t

.. Y\ b ..

) Vi
Applied Loads / / 4@0 b,{g_) Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculdpﬁ and added tojﬁds
Uniform Load : D =0.030, L=0.05330, Tributary Width = 1.0 t, ( from 2nd floor)
Point Load : D=1.488, L=4.068, S=0.7760 k @ 4.0 ft, (from 5.25x11.875 PSL)

DESIGN SUMMARY e
0.57T

Maximum Bending Stress Ratio = 57T aximum Shear Stress Ratio = 0.381 :1
Section used for this span 5.25x11.875 Section used for this span 5.25x11.875
fb: Actual 1,739.26psi = 110.40 psi
Fb: Allowable - = 290.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 4.0361t 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 0.223 in Ratio = 754 >=240
Max Upward Transient Deflection 0.000 in Ratio = 0<240 u a‘
Max Downward Total Deflection 0.320 in Ratio= 524>=180 % h}( ‘ 6 'PSL
Max Upward Total Defiection 0.000 in Ratio = 0<180 . . A —
Overall Maximum Deflections
Load Combination Span Max.*"Defl  Location in Span Load Combination Max. "+'Defi  Location in Span
+D+L+H 1 0.3202 6.387 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 4688 2.307
Overall MINimum 0.554 0.222
+D+H 1.409 0.772
+HD+H+H 4.688 2.307
+D-+Hr+H 1.409 0.772
+D+5+H 1.964 0.993
+D+0.750Lr+0.750L+H 3.869 1.923
+D+0.750L+0.7508+H - 4.284 2.090
+D+0,60W+H 1.409 0.772



Lic. # : KW-06010224 ‘ SR - D.S. ENGINEERING PC

DESCRIPTION:  beam (stair)

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
+D+0.70E+H 1.409 0.772
+D+0.750Lr+0.750L+0.450W+H ' 3.869 1.923
+D+0,750L+0.750S+0.450W-+H 4284 2.090
+D+0.750L+0.750S+0.5250E+H 4284 2.090
+0.60D+0,60W-+0.60H 0.846 0.463
+0.60D+0.70E+0.60H 0.846 0.463
D Only 1.409 0.772
L Only 3279 1535
S Only 0.554 0.222
H Only

2-2)



Lic. # : KW-06010224
DESCRIPTION: header (F7)

CODE REFERENCES

028,
DS, ENGINEERING PC

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

Material Properties

Analysis Method : Allowable Stress Design Fb + 875 psi
Load Combination iBC 2018 Fb- 875psi -
Fc-Prli 600 psi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade . : No.2 Fv 170 psi
Ft 425 psi
Beam Bracing : Completely Unbraced

E : Modulus of Elasticity

Ebend- xx 1300ksi
Eminbend - xx 470ksi
Density 31.21 pef

D(1.409) L(3.279) S(0.554)

D(0.162) L{0.54)

6x10

cloRE L) o ‘

Applied Loads AT (9'-‘(@

Beam self weight calculate\pnd added llﬂ'oads
Uniform Load : D =0.1620, L=0.540, Tributary Width = 1.0 ft
Point Load : D=1.409, L=3.279, S=0.5540 k @ 1.750 t, (from 3.5x16 PSL (F6))

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

DESIGN SUMMARY -
Maximum Bending Stress Ratio = 0.863 1 Maximum Shear Stress Ratio = 0.513: 1
Section used for this span 6x10 Section used for this span 6x10
fb: Actual = 753.44psi fv: Actual = 87.17 psi
Fb: Allowable = 873.08psi Fv: Allowable = 170.00 psi
Load Combination +D+L Load Combination +D+HL.
Location of maximum on span = 1.750ft Location of maximum on span = 27211t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.014 in Ratio=  3099>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.019 in Ratio=  2212>=180
Max Upward Total Deflection 0.000 in Ratio= 0<180
Overall Maximum Deflections
Load Combination Span Max. ""Defl  Location in Span Load Combination Max. "+" Defi  Location in Span
D+ 1 0.0190 1.763 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 3.592 3.592
Overall MINimum 0.277 0.277
D Only 1.008 1.008
+D4L 3592 3592
+D+8 1.285 1.285
+D+0.750L 2.946 2.946
+D+0.750L+0.750S 3.154 3.154
+0.60D 0.605 0.605
L Only 2585 2585

Q-2



D.S. ENGINEERING PC

header (F7)
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2 ‘
S Only 0.277 0.277

D2-2%



- KW-08010224
DESCRIPTION: header (F8)

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+ 875 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 875 psi Ebend- xx 1300ksi
' Fc - Pril 600 psi Eminbend - xx 470ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade ~ : No.2 Fv 170 psi
Ft 425 psi Density 31.21pcf

Beam Bracing : Completely Unbraced

v v

B(0.56) Lr(0.243 £{0.48) S(0.3)

& 6x10

' |
E (%-HQ_%P%:) +A‘/€j Span=6.50<ftr
SEEEL)

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

~ Beam self weight calculalehrand aledtoloads ¥ e~z
Uniform Load : D =0.560, Lr=0.240, L =0.480, $=0.30, Tributary Width=1.0ft {

DESIGN SUMMARY R-aa\;ﬁé_@*@
Maximum Bending Stress Ratio = 0.924 1 Maximum Shear Stress Ratio = 0.438 : 1
Section used for this span 6x10 Section used for this span 6x10

" fb: Actual = 805.37psi fv: Actual = 74.46 psi
Fb: Allowable = 871.44psi Fv: Allowable = 170.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.2501t Location of maximum on span = 57171t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span #1
Maximum Deflection
Max Downward Transient Deflection 0.038 in Ratio=  2054>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.091 in Ratio= 852 >=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+0.7500+0.750S ' 1 0.0914 3274 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 3.758 3.758
Overall MINimum 0.975 0.975
D Only 1.857 1.857
+D+L 3417 3417
+D+Lr 2637 2.637
++8 2.832 2.832
+D+0.750Lr+0.750L 3612 3612
+D+0.750L-+0.750S 3.758 3.758
+0.60D 1114 1.114
LrOnly - 0.780 0.780

2.-24%



Lic. # : KW-06010224
DESCRIPTION:

header (F8)
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
L Only 1.560 1.560
S Only 0.975 0.975

2-9ob



. | e tEN b 0, Build:12.20 -‘
Lic. # - KW-06010224 £ A D.SENGINEERING PG

DESCRIPTION: header (S)

CET)
CODE REFERENCES

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

Material Properties

Analysis Method ; Allowable Stress DeS|gn Fb+ 900 psi E : Modulus of Elasticity
Load Combination iBC 2018 ' Fb - 900 psi Ebend- xx 1600ksi
Fc - Prll 1350 p5| Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade  : No.2 Fv 180 psi
Ft 575 psi Density 31.21 pef

Beam Bracing : Completely Unbraced

D(0.37) L(B.Z?) 5{0.215)

@0‘1@ 'Hﬁ (B/é AL Spai-zx: 50 ft
(OB @z,gﬂaﬁfc%

Applied Loads\

Beam self weight calculahd and s\ﬁed to loads ?%
Uniform Load ; D =0.370, L=0.770, $=0.2150, Tnbutary Wzdth t, (from floor + roof deck)

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

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.746 1 Maximum Shear Stress Ratio = 0.504 : 1
Section used for this span 2-2x8 Section used for this span 2-2x8
fb: Actual = 800.35psi fv: Actual = 90.76 psi
Fb: Allowable = 1,073.53psi Fv: Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 1.7501t Location of maximum on span = 2.9001t
Span # where maximum occurs = Span# 1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.017 in Ratio=  2448>=240
Max Upward Transient Deflection 0.000 in Ratio= 0<240
Max Downward Total Deflection 0.026 in Ratio=  1646>=180
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
+H+H+H 8 1 0.0255 1.763 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overalt MAXimum 2.003 2.003
Overali MiNimum 0.376 0.376
+D+H 0.656 0.656
+D+L+H 2.003 2.003
+D+Lr+H 0.656 0.656
+D+8+H 1.032 1.032
+D+0.750Lr+0.750L+H 1.666 1.666
+D+0.750L+0.7508+H 1.949 1.949
+D+0.60W+H : 0.656 0.656
+D+0.70E+H 0.656 0.656



Lic. # : KW-06010224

DESCRIPTION: header (S) G;—_ct)

20
D.SCENGINEERING PC:

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
+D+0.750Lr+0.750L+0.450W+H 1.666 1.666
+D+0,750L+0.750S+0.450W-+H 1.949 1.949
+D+0.750L+0.7508+0.5250E+H 1.949 1.949
+0.60D+0.60W+0.60H 0.393 0.393
+.60D+0.70E+0.60H 0.393 0.393
D Only 0.656 0.656
L Only 1.348 1.348
S Only 0.376 0.376
H Only

-0



Lic. # | KW.06010224
DESCRIPTION: header (F10)

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+ 2,400.0 psi E : Modulus of Elasticity

Load Combination iBC 2018 Fb- 1,850.0 psi . Ebend- xx 1,800.0ksi
Fe-Pril 1,650.0 psi Eminbend - xx 950.0ksi

Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi

Wood Grade  : 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam Bracing : Completely Unbraced

W(2.069) E(1.572)

D(0.37) L(0.77) S(0.215)

5.5x9

| Span=6.501t

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

Uniform Load : D=0.370, L=0.770, S=0.2150, Tributary Width = 1.0 ft, (see (F9))

Point Load : W=2.059, E=1.572k @ 3.250 t, (from shearwall Calc)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.411: 1 Maximum Shear Stress Ratio = 0.331:1
Section used for this span 5.5x9 Section used for this span 5.5x9
fb: Actual = 982.19psi fv: Actual = 87.69 psi
Fb: Allowable = 2,387.32psi Fv: Allowable = 265.00 psi
Load Combination +D+l Load Combination +D+L
Location of maximum on span = 3.2501t Location of maximum on span = 57651t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span #1
Maximum Deflection
Max Downward Transient Deflection 0.052 in Ratio=  1508>=360
Max Upward Transient Deflection - 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.091 in Ratio= 861 >=240
Max Upward Total Deflection 0.000 in Ratio= 0<240
Overall Maximum Deflections
L.oad Combination Span Max."" Defl  Locationin Span -~ Load Combination Max. "+' Defl  Location in Span
+D+0.750L+0.7508-+0.450W 1 0.0905 3.274 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 4,102 4.102
Overall MINimum 0.786 0.786
D Only 1.237 1.237
D+ 3.740 3.740
+D+8 1.936 1.936
+D+0.750L 3.114 3.114
+D+0.750L40.750S 3638 3.638
+D+0.60W 1.855 1.855
+D+0.70E 1.788 1.788



Lic. # : KW-08010224

DESCRIPTION: header (F10)

Vertical Reactions

D.S. EN

20, Bulid:12.20;
GINEERING PC

Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
+D+0.750L+0.450W 3.578 3578
+D+0.750L+0.7508+0.450W 4.102 4102
+D+0.750L+0.7505+0.5250E 4.051 4.051
+0.60D+0.60W 1.360 1.360
+).60D+0.70E 1.293 1.293
L Only 2503 2.503
S Only 0.699 0.699
W Only 1.030 1.030
E Only 0.786 0.786

-



Lic. #: KW06010224
DESCRIPTION:  header (F11)

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+ 2,400.0 psi E : Modulus of Elasticity

Load Combination 1BC 2018 ~ Fb- 1,850.0 psi Ebend- xx 1,800.0ksi
Fc-Prll 1,650.0 psi Eminbend - xx 950.0ksi

Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi

Wood Grade . 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam Bracing : Completely Unbraced

D(0.654) L(1.658) SQD(TQ) W(2.059DE3 5T 2)0.65)

D(0.2) &(0.26)

5.5x10.5
Span =9. 50 ft
) + 125 : |
ISC |
Applied Loads / L @ Cla/é_\ Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculat@nd addehﬁo loads
Uniform Load : D=0.20, L=0.260, Tributary Width = 1.0 ft, (see (F11))
Point Load : D =0.6540, L=1.658, S=0.6990, W=2.059, E=1572k @ 6.50 ft, (from shearwall Calc & header (R2))

Point Load : D =1.20 k @ 6.50 ft, (from wall) é—-\-. 4-
Po:nt Load: D=0.210, L=0650k @ 8w250 ft, (from stair) ‘403/01}?9 DL A lB 4X| /@

et 40*"‘).,

DESIGN SUMMARY.
Maximum Bending Stress Ratio = 0.626 1 Maximum Shear Stress Ratio = 0.489 : 1
Section used for this span 5.5x10.5 Section used for this span 5.5x10.5
fb: Actual = 1,489.56 psi fv: Actual = 129.47 psi
Fb: Allowable = 2,377.80psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination D+l
Location of maximum on span = 6.4841t Location of maximum on span = 8.633ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.103 in Ratio=  1107>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.210 in Ratio= 543>=240
Max Upward Totai 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+0.450W 1 0.2097 5.062 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 3467 5.653
Overall MINimum 0.496 1.076
D Only 1.623 2.460
D+ 3.467 5.394
+D+8 1.843 2.939
+D+0.750L 3.006 4.661
+D+0.750L+0.750S 317 5.019

2-230



ENGINEERING P

» Lic. # : KW.06010224 .S, C.

DESCRIPTION: header (F11)

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
++0.60W 2.013 3.306
+D+).70E 1.970 3213
+D+0.750L+0.450W 3.298 5.295
+D+0.750L+0.7508+0.450W 3.464 5.653
+D+).750L+0.7508+0.5250E 3432 5.584
+0.60D+0.60W 1.364 2.321
+0.60D+0.70E 1.321 2.229
L. Only . 1.844 2934
S Only 0.221 0.478
W Only 0.650 1.409
E Only 0.496 1.076

AL



: C, ING. 1983-20 i
Lic. # : KW-06010224 : : DS, ENGINEER]NG PG

DESCRIPTION: header (W&E)
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+ 900 psi E : Modulus of Elasticity

Load Combination iBC 2018 Fb- 900 psi Ebend- xx 1600ksi
Fc-Prll 1350 psi Eminbend - xx 580ksi
Wood Species  : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade ~ : No.2 Fv 180 psi
Ft S75psi Density 31.21 pef

Beam Bracing : Completely Unbraced

D(0.15) Lr{0.02) L(0.3) S(0.025)

v v 12 v v

A

(OAAR...
Applied Loads \ f@%,( { s | _J\ Service lga ed.{Logd Factors will be applied for calculations.
Beam self weight calculslyt and a&% ed to loads
Uniform Load : D =0.150, Lr=0.020, L=0.30, S 0.0250, Tributary Width = 1 Oq (from floor + deck + roof)
DESIGN SUMMARY 7@9&;&(‘ ) Design OK -
Maximum Bending Stress Ratio = 0.347. 1 Maximuin Shear Stress Ratio = 0.241 :1
Section used for this span 2-2x6 Section used for this span 2-2x6
fb: Actual = 404.84psi fv: Actual = 43.34 psi
Fb: Allowable = 1,165.22psi Fv: Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 1.5001t 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 0.008 in Ratio=  4356>=240
Max Upward Transient Deflection 0.000 in Ratio= <240
Max Downward Total Deflection 0.012 in Ratio=  2881>=180
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+H+H 1 0.0125 1.511 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2 :
Overali MAXimum 0.680 0.680
Overall MINimum 0.038 0.038
+D+H 0.230 0.230
+D+H.+H 0.680 0.680
+D+Lr+H 0.260 0.260
+D+5+H 0.268 0.268
+D+0.750Lr+0.750L+H 0.590 0.590
+D+0.750L+0.7508+H 0.596 0.596
+D+0.60W+H 0.230 0.230
+D+0.70E+H 0.230 0.230

235



Lic. # : KW-06010224 B : i D.S. ENGINEERING

DESCRIPTION: header (W&E) @

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
+D+0.750Lr+0.750L+0.450W+H 0.590 0.590
+D+0.750L+0.7505+0.450W-+H 0.596 0.596
+D+0.750L+0.7508+0.5250E+H 0.596 0.596
+).60D+0.60W-+0.60H 0.138 0.138
+0.60D+0.70E+0.60H 0.138 0.138
D Only 0.230 0.230
Lr Only 0.030 0.030
L Only 0.450 0.450
S Only 0.038 0.038
H Only

2-2'=



M Lic. # : KWW-06010224
DESCRIPTION: header (W)

CODE REFERENCES @

198300 824 |
~D.S. ENGINEERING PC

Calculations per NDS 2018, IBC 2018, CBC 2019 ASCE 7-16

Load Combination Set : IBC 2018
Material Properties

Analysis Method : Allowable Stress Design
Load Combination iBC 2018

Wood Species  : Douglas Fir-Larch
Wood Grade  : No.2

Beam Bracing : Completely Unbraced

Fb+
Fb-
Fe-Prl
Fc - Perp
Fv

Ft

900 psi
900 psi
1350 psi
625 psi
180 psi
575 psi

E : Modulus of Elasticity

Ebend- xx 1600ksi
Eminbend - xx 580ksi
Density 31.21pcf

D(0.1 5)’Lr(0,02)vL(0.3) §(0:025) -

Spanp6.50 it
EFE WL
WAL

Applied Loads / ¢ @%ﬂ) e

Beam self weight calsi{gted and@ded to loads

Uniform Load : D =0.150, Lr=0.020, L=0.30, $=0.0250, Tributary Width = 1.

JiAcregigreq. Load Factors will be applied for calculations.

oA

%ft, (from floor -+ deck -+ roof)

DESIGN SUMMARY 3]
Maximum Bending Stress Ratio = 0.692 1 Maxi_mum Shear Stress Ratio = 0.341 : 1
Section used for this span 2-2x10 Section used for this span 2-2x10
fb: Actual = 675.53psi fv: Actual = 61.40 psi
Fb: Allowable = 975.98psi Fv: Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 3.2501t Location of maximum on span = 57411t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.038 in Ratio=  2037>=240
Max Upward Transient Deflection 0.000 in Ratio = 0<240
Max Downward Total Deflection 0.058 in Ratio=  1340>=180
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+ +H B 1 0.0582 3.274 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 1.482 1.482
Overall MINimum 0.081 0.081
+D+H 0.507 0.507
+D+H 4+ 1.482 1.482
+DH.r+H 0.572 0.572
+D+S+H 0.588 0.588
+D+0.750Lr+0.750L+H 1.287 1.287
+D+0.750L+0.750S+H 1.299 1.299
+D+0.60W+H 0.507 0.507
+D+0.70E+H 0.507 0.507



122082

Lic. # : KW-06010224 ] : DS, ENGINEERING PC
DESCRIPTION: header (W) -

Vertical Reactions @ Support notation : Farleftis#1 - Values in KIPS
Load Combination Support1  Support 2

+D+0.750Lr+0.750L+0.450W-+H 1.287 1.287

+D+0.750L+0.750S+0.450W+H 1.299 1.299

+D+0,750L+0.7505+0.5250E+H 1.299 1.299

+0,60D+0.60W+0.60H 0.304 0.304

+0.60D+0.70E+0.60H 0.304 0.304

D Only 0.507 0.507

Lr Only 0.065 0.065

L Only 0.975 0.975

S Only 0.081 0.081

H Only

235



Lic. # : KW-06010224
DESCRIPTION: header (F14)

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 31.21pef

Beam Bracing : Completely Unbraced

D(0.3) Lr(0.0Z)vL(O.?») ${0.025)

QCﬁb-H% G+ .‘. ‘[@ 5510

pan 9 50 ft :
l ( = A0 L, Mec J
N 6%((-‘%) 45K (2 |
Applied Loa\ \ \ , T#\ (’“\ Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculgged and adfed to loadd’ i
Uniform Load ; D =0.30, Lr=0.020, L=0.30, $=0.0250, Tributary Width = 1.0 ft, (from 2nd floor + deck + roof)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.467 1 Maximum Shear Stress Ratio = 0.281:1
Section used for this span 5.5x9 Section used for this span 5.5x9

fb: Actual = 1,113.50psi fv: Actual = 74.43 psi
Fb: Allowable = 2,381.84psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination D+l
Location of maximum on span = 4,750t Location of maximum on span = 8.7721t
Span # where maximum occurs = Span# 1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.092 in Ratio=  1239>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.187 in Ratio= 609>=240
Max Upward Total Deflection 0.000 in Ratio= 0<240
Overall Maximum Deflections
Load Combination Span Max.""Defl  Location in Span L.oad Combination Max. "+"Defl  Location in Span
D+ 1 0.1872 4,785 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 2.901 2.901
Overall MINimum 0.119 0.119
D Only 1.476 1.476
D+ 2.901 2.901
+D+lr 1.571 1.571
+D+S 1.595 1.595
+D+0.750Lr+0.750L 2616 2616
+D+0.750L+0.750S 2,634 2634
+0.60D 0.886 0.886

Lr Only 0.095 0.095



Lic. # : KW-06010224
DESCRIPTION: header (F14)

Vertical Reactions Support notation : Far left is #1 ‘Values in KIPS
Load Combination Support1  Support 2

L Only 1425 1.425

S Only 0.119 0.119




DS, ENGINEERING PC

Lic. # : KW-06010224
DESCRIPTION:  beam (F15)

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 1IBC 2018 Fb- 2900 psi Ebend- xx 2200ksi
Fc-Prl 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 pef
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
. . D(0.23) L(0.74) . .

3.5x16
Span=50ft

/"’T%L'v ‘ :

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

Applied Loads

Beam self weight calculatgé-and added toé;_ads" - *4{2% =1 /&_,
Uniform Load : D =0.230, L =0.740", Tributary Width = 1.0 t \)

DESIGN SUMMARY Design OK -~
Maximum Bending Stress Ratio = 0.086 1 Maximum Shear Stiress Ratio = 0.107 : 1
Section used for this span 3.5x16 Section used for this span 3.5x16
fb: Actual = 247.98psi fv: Actual = 30.89 psi
Fb: Allowable = 2,900.00psi Fv: Allowable = 290.00 psi
Load Combination +D+L Load Combination , +D+L
Location of maximum on span = 25001t 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 0.004 in Ratio= 15066>=360
Max Upward Transient Deflection 0.000 in Ratio= 0<360
Max Downward Total Deflection 0.005 in Ratio= 11289>=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. "+"Defi  Location in Span
D+ 1 0.0053 2518 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 2.469 2.469 x
Overall MiNimum 1.850 1.850
D Only 0.619 0619 u 6 ( 2 S t )
D+l 2.468 2.469 ﬁ 4-" ?—(
+D+0.750L 2.006 2.006 R
+0.60D 0.371 0.371 O
L Only 1.850 1.850

Miu 8.56/16
(3455%)
223
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4 B ‘ ‘
FORTE MEMBER REPORT PASSED

Level, Floor: Joist
1 piece(s) 16" TJI® 360 @ 16" 0C

Overali Length: 23° 6"

I 23' 6" ,
4 1
All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Member Reaction (Ibs) 815@23'11/2" | 1505(3.50") | Passed (54%) 1.00 | 1.0D + 1.0 L (All Spans) ';;‘IE:‘:; e e il
Shear (Ibs) 783 @5 1/2" 2190 Passed (36%) 1.00 |1.0D + 1.0 L (All Spans) Building Codé + IBC 2018
Moment (Ft-lbs) 4486 @ 11' 9" 8405 Passed (53%) 1.00 |1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0378 @ 11' 9" 0.569 Passed (L/723) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0491 @ 11'9" 1.138 Passed (L/556) - 1.0 D + 1.0 L (All Spans)
T)-Pro™ Rating 40 40 Passed - -

« Deflection criteria: LL (L/480) and TL (L/240).

« Allowed moment does not reflect the adjustment for the beam stability factor.

« A structural analysis of the deck has not been performed.

« Deflection analysis is based on composite action with a single fayer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.

« Additional considerations for the T)-Pro™ Rating indude: None.

;; )
1 - Stud wall - HF 5.50" 4.25" 1.75" 188 627 815 |1 1/4" Rim Board
2 - Stud wall - HF 5.50" 5.50" 1.75" 188 627 815 |Blocking
« Rim Board is assumed to carry all loads applied directly above it, bypassing the ber being designed.
» Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
= = " e R T T e -
3 ’ . S o
ks SR e : o . s i R i
Top Edge (Lu) 5 3"o/c
Bottom Edge (Lu) 23'5" o/c

«T3I joists are only analyzed using Maximum Allowable bracing solutions.
«Maximum allowable bracing intervals based on applied load.

Weyerhaeuser wamants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is

responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation rej rts ESR-1153 and ESR-1387
and/for tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to .

www.weyerhaeuser.cum/woodproducts/document-library.
The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

ForteWEB Software Operator Job Notes 5/8/2022 10:03:53 AM UTC

dong shi \

D.5. Engineeting PC A ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16

(425) 338-4776 .

shin_don@hotmail.com Weyerhaeuser File Name:
Pagel/1

|—=



' %
: WEB .
4 FORTE MEMBER REPORT PASSED
Level, Floor: Joist
1 piece(s) 16" TJI® 110 @ 16" OC
Overall Length: 14 ©"
+ +
[+ i
I 14’ 6" |
, 1 1
ol
Al locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
prerTe— : 3 5 GORTNAS 3 g System < Foor
Member Reaction (Ibs) 503 @ 14' 1 1/2" 1375 (3.50") | Passed (37%) 1.00 | 1.0D + 1.0 L (All Spans) ';::‘;:’n"; Szepe_ Ri‘:i il
Shear (Ibs) 471 @5 1/2" 2145 Passed (22%) 1.00_[1.0D + 1.0 L (All Spans) Bulding Code : 18C 2018
Moment (Ft-lbs) 1639 @ 7' 3" 4280 - Passed (38%) 1.00 |1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.082@ 7' 3" 0.344 Passed (1/999+) -~ |1.0D + 1.0 L (All Spans)
Total Load Defl. (in) 0.106 @ 7’3" 0.688 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 60 40 Passed - |- ’

» Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
« A structural analysis of the deck has not been performed.

« Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.

« Additional considerations for the TJ-Pro™ Rating indude: None.

oo T ey
3 ;

! i X RS A R 8
o8 o S n -

' |

1 - Stud wall - HF 5.50" 4.25" 175" 116 387 503

1 1/4" Rim Board

Blocking

2 - Stud wall - HF 5.50" 5.50" 1.75" 116 387 503

+ Rim Board i assumed to carry all loads applied directly above it, bypassing the member being designed.
» Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

A 3 REIEs SRR SR = = % R

) R ESEeony A :

2y

o

Top Edge (Lu) 5'3"o/c
Bottorn Edge (Lu) 14' 5" o/c
+T31 joists are only analyzed using i Allowable bracing solutions.

«Maximum allowable bracing intervals based on applied load.

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design
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Lic. # : KW-06010224
DESCRIPTION: deck

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+ : 900 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 900 psi Ebend- xx 1600ksi
Fc-Prl 1350 psi Eminbend - xx 580ksi

Wood Species : Douglas Fir-Larch Fc-Perp - 625 ps!
Wood Grade  : No.2 Fv 180 psi

' ] Ft 575 psi Density 31.21pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

D(0:0133)
D(0.016) L{0.08) D({0.0186) L(0.0533)
v v 17 £ § [2 v

2x8 4 2x8
| Span'=3.0 1t U | Span = 2.667 1t |
L :
Applied Loads / n , ‘ Service loads entered. Load Factors will be applied for calculations.

Load for Span Number 1 ("’
Uniform Load : D =0.0160, L =0.080, Tributary Width = 1 from deck
Point Load : D =0.01330 k @ 0.0 ft, (from guardrail + misc)

Load for Span Number 2
Uniform Load : D =0.0160, L=0.05330, Tributary Width = 1.0¢§, ( from floor)
DESIGN SUMMARY 72.. %(f;g Design OK’ A
Maximum Bending Stress Ratio = 34 Maximum Shear Stress Ratio = 0.186 : 1
Section used for this span 2x8 Section used for this span 2x8
fb: Actual = 430.94psi fv: Actual = 33.57 psi
Fb: Allowable = 1,242.00psi Fv: Allowable = 180.00 psi
Load Combination +D+L+H Load Combination +D+L+H
Location of maximum on span = 3.0001t Location of maximum on span = 2.397 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.037 in Ratio=  1928>=240
Max Upward Transient Deflection -0.003 in Ratio= 10851>=240
Max Downward Total Deflection 0.050 in Ratio=  1450>=180
Max Upward Total Deflection -0.004 in Ratio=  8109>=180
Overall Maximum Deflections
Load Combination Span Max."" Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+DH.+H 1 0.0497 0.000 0.0000 0.000
2 0.0000 0.000 D+ +H -0.0039 1.073
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2 /%upm
Overall MAXimum 0.571 %
Overall MiNimum 0446 01 \&“CEE To M
+D+H 0.125 -0.021

DL+ 0571 -0.085 »
+D+Lr+H 0125  -0.021 MH\IE \‘déﬁ”
DS+ 0125 -0.021 DESGN



Lic. # : KW-06010224

DESCRIPTION: deck

DS ENGINEERING PG

Vertical Reactions Support notation-: Far left is #1 Values in KIPS
Load Combination Support2  Support3
+D+).750L.r+0.750L+H 0.459 -0.069
+D+0.750L+0.7508+H 0.459 -0.069
+D+0.60W+H 0.125 -0.021
+D+0.70E+H 0.125 -0.021
+D+0.750Lr+0.750L+0.450W~+H 0.459 -0.069
+D+0.750L+0.750S+0.450W-+H 0.459 -0.069
+D+0.750L.+0.7505+0.5250E+H 0.459 -0.069
+0.60D+0.60W+0.60H 0.075 0.012
+0.60D+0.70E+0.60H 0.075 -0.012
D Only 0.125 -0.021
L Only 0.446 -0.064
H Only

5



- KW-06010224
DESCRIPTION:

CODE REFERENCES

joist

D.5.ENGINEERING PC

Calculatioris per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : IBC 2018

Material Properties

Analysis Method ; Allowable Stress Design Fb + 2600 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 2600 psi Ebend- xx 2000ksi
Fc-Prll 2510 psi Eminbend-xx  1016.535ksi
Wood Species : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade  : MicroLam LVL. 2.0 E Fv 285 psi
_ Ft 1555 psi Density 42.01pef
Beam Bracing : Beam is Fully Braced against lateral-torsional buckiing Repetitive Member Stress Increase
D(0.49) L(1,03) S(0.29)
D(0.016) L{0.0533) D(0.016) L{0.0533)
i v v v v v
1.75x16 5 1.75x16 '
I Span = 4 oft | Span =8.50 &t |
~ N I
T IS | —
Applied Loads / N 4%@9(0\ Service lgads entered. Load Factorg will beyapplied for ggjculations.
Beam self weight calculatdd and added W =~ ( -@1- l 22" | x].33
Load for Span Number 1

Uniform Load : D =0.0160, L =0.056330, Tributary Width = 1.0 ft

Point Load : D =0.490, L=1.030, S=0.230k @ 0.0 ft, {from 2nd floor + roof deck +wall)

L (63070 + 408 (125) ] <122

Load for Span Number 2 N |
Uniform Load : D=0.0160, L =0.05330, Tributary Width = 1.0 S gg%x (ry@ x122)
DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.414 1 Maximum Shear Stress Ratio = 0.325:1
Section used for this span 1.75x16 Section used for this span 1.75x16
fb: Actual = 1,076.75psi fv: Actual = 92.56 psi
Fb: Allowable = 2.600.25psi Fv: Allowable = 285.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 40001t Location of maximum on span = 2.6821t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span #1
Maximum Deflection :
Max Downward Transient Deflection 0.101 in Ratio = 950 >=360
Max Upward Transient Deflection -0.026 in Ratio=  3950>=360
Max Downward Total Deflection 0.149 in Ratio= 644 >=240
Max Upward Total Deflection -0.038 in Ratio= 2673 >=240
Overall Maximum Deflections
Load Combination Span Max. "' Defl  Location in Span Load Combination Max. "+' Defl  Location in Span
D+ 1 0.1491 0.000 0.0000 0.000
2 0.0000 0.000 +D+L -0.0381 3.466
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1

Support2  Support3

Overall MAXimum 2.947 -0.484
Overall MINimum 0.426 -0.151
D Only 0.943 -0.151
+D+L 2947 0.459
+D+5 1.369 -0.287




DESCRIPTION: joist

Vertical Reactions

Support notation : Far left is #1

Load Combination Support1  Support2  Support3
+D+0.750L 2446 -0.382
+D+0.750L+0.7508 2.766 0.484
+0.60D 0.566 -0.090
L Only 2.005 £0.308
S Only 0.426 0.136



Lic. # : KW-08010224

DESCRIPTION: header (F16)
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 1BC 2018 Fb- 1850 psi . Ebend- xx 1800ksi
Fc-Prll 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

5.5x9
v {
p IZ% (:5"14 NS Span = 6.50 t
\ F . —"
Applied Loads \ f rﬁ Lé/@ K> Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculaf®and adddgto loads
Uniform Load : D =0.450, L=1.480, Tributary Width = 1.0 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.694 1 Maximum Shear Stress Ratio . = 0.558 : 1
Section used for this span 5.5x9 Section used for this span 5.5x9
fb: Actual = 1,656.48psi fv: Actual = 147.88 psi
Fb: Allowable = 2,387.32psi Fv: Allowable = 265.00 psi
Load Combination +D+ Load Combination +D-+
Location of maximum on span = 3.2501t Location of maximum on span = 5,765 ft
Span # where maximum occurs = Span# 1 Span # where maximum occurs = Span # 1
Maximum Deflection ’
Max Downward Transient Deflection 0.099 in Ratio= 784 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.130 in Ratio= 598 >=240
Max Upward Total Deflection 0.000 in Ratio= 0<240
Overall Maximum Deflections
Load Combination Span Max.""Defi  Location in Span L.oad Combination Max. "+ Deft  Location in Span
+DaL 1 0.1304 3.274 0.0000 0,000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2 R
Overall MAXimum 6.307 6.307
Overall MINimum 4810 4810
D Only 1.497 1497
+HD+H 6.307 6.307
+D+0.750L 5.105 5.105
+0.60D 0.898 0.898
L Only 4810 4.810



DESCRIPTION: header (F17)
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+ 875 psi E : Modulus of Elasticity
Load Combination iBC 2018 Fb- 875 psi Ebend- xx 1300ksi
Fc-Prl 600psi -~  Eminbend - xx 470ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 ps! '
Wood Grade  : No.2 Fv 170 psi
Ft 425 psi Density 31.21pct
Beam Bracing : Completely Unbraced :
D{0.45) L(1.48)
L2 £7 v [ v

6x8

ST )X Span =3.50 ft

|
l

= ~ 2 _ ' . .
Applied Loads \ /-' 4% (_% }/QDXQ- Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculategand addelfto loads
Uniform Load : D =0.450, L=1.480, Tributary Width = 1.0 ft

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.791 1 Maximum Shear Stress Ratio = 0472 :1
Section used for this span , 6x8 Section used for this span 6x8

fb: Actual = 690.97 psi fv: Actual = 80.16 psi
Fb: Allowable = 873.50psi Fv: Allowable = 170.00 psi
Load Combination +D+L Load Combination +D+l
Location of maximum on span = 1.750ft Location of maximum on span = 2.887 ft
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.020 in Ratio=  2100>=360
Max Upward Transient Deflection 0.000 jn Ratio= 0<360
Max Downward Total Deflection 0.026 in Ratio=  1603>=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+L 1 0.0262 1.763 ’ 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 3.393 3.393
Overall MINimum 2.590 2.590
D Only 0.803 0.803
+D+L 3.393 3393
+D+0.750L . 2.746 2.746
+0.60D 0.482 0.482
L Only 2.590 2.590



Steel Beam e an e roject File: ENERCALC_
[IC# - KW-06015335, Build:20.22.4.26 — D.S. ENGINEERING PC ' ' ) ENERCALC INC 19832022
DESCRIPTION: 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 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(6.275) L{12,326) S(4.998)
D(0.30) L{1.0)

W14x53

10 Gzl o l

|
’ bl gl
Applied Loads \ \ ’

Beam self weight calculateVand ad&éd to loading
Uniform Load : D =0.30, L= 1.0 k/ft, Tributary Width = 1.0 ft, (from 1st + 2nd floor)

7/
qerwce loads entered. Load Factors will be applied for calculations.

Point Load : D =6.275, L =12.326, S=4.998 k @ 17.0 ft, (from (R3))

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.536: 1 Maximum Shear Stress Ratio = 0.285: 1
Section used for this span W14x53 Section used for this span W14x53
Ma : Applied 116.425 k-ft Va : Applied 29.264 k
Mn / Omega : Aliowable 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 0.424 in Ratio = 594 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1 : L Only
Max Downward Total Deflection 0.596 in Ratio = 423 >=240. Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <2400
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M \' Mmax+ Mmax- Ma Max Mnx Mnx’Omega Cb Rm  VaMax VnxVnx/Omega
D Only
Dsgn.L= 21.00ft 1 0.157 0.085 34.03 34.03 36292 217.32 1.00 1.00 8.79 15429 102.86
+D+L
Dsgn. L= 21.00 ft 1 0.536 0.285 116.42 116.42 36292 217.32 1.001.00 29.26 15429 102.86
.+D+S
Dsgn. L= 21.00 ft 1 0.223 0.125 48.54 48.54 362.92 217.32 1.001.00 12.83 154.29 102.86
+D+0.750L
Dsgn. L= 21.00 ft 1 0.441 0.235 95.80 9580 36292 217.32 1.001.00 2414 15429  102.86
+D+0.750L+0.7508
Dsgn. L= 21.00ft 1 0.485 0.264 105.44 105.44 362.92 217.32 1.001.00 27.18 15429  102.86
+0.60D
Dsgn. L= 21.00ft 1 0.094 0.051 20.42 2042 362.92 217.32 1.001.00 527 15429 102.86
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.5964 11.040 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2

Overall MAXimum 17.750 29.264 \ O



Steel Beam

D5 ENGINEERING PC

- Project File: ENERCALC_20

LIC# : KW-06015335, Build:20.22.4.26 '

DESCRIPTION: beam (F18)

(0 ENERGALC ING 1963-2022

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

Load Combination Support 1 Support 2

Overall MINimum 0.962 4.046

D Only 4.902 8.786

+D+L 17.750 29.264

+D+S 5.854 12.832

+D+0.750L 14.538 24.145

+D+0.750L+0.750S 15.252 27.179

+0.60D 2.941 5.272

L Only 12.848 20.478

S Only 0.952 4.046

Steel Section Properties : W14x53

Depth = 13.900 in I xx E 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 Iy = 57.700 in*4
Weight = 53.000 plf 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
s = 2.220 in Qw = 42.500 in"3
Ycg 6.950 in

=11



Steel Beam ,

. Project File: ENERCALC_20

DS, ENGINEERING PC.

[IC# KW-08015335, Build:20.22.4.26
DESCRIPTION: beam (F19)

CODE REFERENCES

{c) ENERCALC INC 19832022

Calculations per AISC 360-186, 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

50.0 ksi
29,000.0 ksi

Fy : Steel Yield :
E: Modulus :

D(0.302 L(1.0)

W14x22

Span =140t |
A

¥

'Q-B ]

Applied Loads
Beam self weight calc

ted and addéd to loadin

)
|28 2]

\ /9; LJSeggisq %;adQ entered. Load Factors will be applied for calculations.

Uniform Load : D =0.30, L = 1.0 k/ft, Tributary Width = 1.0 ft, (from 1st + 2nd floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.391:1 Maximum Shear Stress Ratio = 0.147 :1
Section used for this span W14x22 Section used for this span W14x22

Ma : Applied 32.389k-ft Va: Applied 9.254 k
Mn / Omega : Allowable 82.834 k-ft Vn/Omega : Allowable 63.020 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 0.150 in Rato= 1,116 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1: L Only
Max Downward Total Deflection 0.199 in Ratio = 845 >=240. Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios

Summary of Moment Values Summary of Shear Values

Segment Length Span # M \% Mmax + Mmax- Ma Max Mnx MnxOmega Cb Rm  VaMax VnxVnx/Omega

D Only

Dsgn. L= 14.00 ft 1 0.095 0.036 7.89 7.89 138.33 82.83 1.00 1.00 225 94.53 63.02
+D+L

Dsgn.L= 14.00ft 1 0.391 0.147 32.39 32,39 138.33 82.83 1.00 1.00 925 9453 63.02
+D+0.750L

Dsgn. L= 14.00 ft 1 0.317 0.119 26.26 26.26  138.33 82.83 1.00 1.00 7.50 9453 63.02
+0.60D

Dsgn. L= 14.00ft 1 0.057 0.021 473 473 138.33 82.83 1.00 1.00 1.35 94.53 63.02
Overall Maximum Deflections

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

+D+L 1 0.1989 7.040 0.0000 0.000

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

Overall MAXimum 9.254 9.254

Overall MINimum 1.352 1.352

D Only 2.254 2.254

+D+L 9.254 9.254

+D+0.750L 7.504 7.504

+0.60D 1.352 1.352

L Only 7.000 7.000

\—\2-



Steel Beam

ile: ENERCALC_20

[IC# T KW-06015335, BLIld-20.22.4.26

DESCRIPTION: beam (F19)

Steel Section Properties : W14x22

{0y ENERCALG INC 19832022

Depth

Web Thick
Flange Width
Flange Thick
Area

Weight
Kdesign

K1

1

Ycg

"o

13.700

0.230 i
5.000 i
0.335 i

6.490
22.000
0.735

0.750 i
1.270 i
6.850 i

1 xx
S xx
R xx
Zx

lyy
Syy
Ryy
Zy

It

199.00 in*4
29.00 in"3
5.540 in

33.200 in*3
7.000 in*4
2.800 in*3
1.040 in
4.390 in*3

Wno
Sw
Qf
Qw

0.208 in"4
314.00 in"6

16.700 in*2
7.000 in"4
5.340in"3

16.100 in*3



Steel Beam
[IC# . KW-06015335, BUIld20.22.4.25
DESCRIPTION: header (F20) : garage door

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 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.5. ENGINEERING PC

D(0.710) L(1 .?10) $(0.320)

W12x50

% o 743#12 \‘33\ Span = 18.50 ft |

\ l
¢ 27132
Applied Loads \ ﬁ > 4‘36 .%E‘Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculaiqg and added to Ioadmg
Uniform Load : D =0.710, L =1.510, S = 0.320 k/ft, Tributary Width = 1.0 ft, (from 1.75x16 LVL)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.541:1 Maximum Shear Stress Ratio = 0.233:1
Section used for this span W12x50 Section used for this span W12x50
Ma : Applied 97.113 k-t Va : Applied 20.998 k
Mn / Omega : Allowable 179.391 k-ft Vn/Omega : Allowable 90.280 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 0.352 in Ratio = 629 >=360 :
Max Upward Transient Deflection 0.000 in Ratio = 0 <360 Span: 1: L Only
Max Downward Total Deflection 0.530 in Ratio = 419 >=240. Span:1:+D+L
Max Upward Total Deflection 0.000 in Ratio = 0 <240.0
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shéar Values
Segment Length Span # M Vv Mmax + Mmax- Ma Max Mnx Mnx/Omega Cb Rm  VaMax VnxVnx/Omega
D Only
Dsgn. L= 18.50ft 1 0.181 0.078 32.51 3251 299.58 179.39 1.001.00 ° 7.03 135.42 90.28
+D+L
Dsgn. L= 18.50ft 1 0.541 0.233 97.11 97.11 299.58 179.39 1.00 1.00 21.00 135.42 90.28
+D+S
Dsgn. L= 18.50ft 1 0.258 0.111 46.20 46.20 299.58 179.39 1.00 1.00 0.99 13542 90.28
+D+0.750L
Dsgn. L= 18.50 ft 1 0.451 0.194 80.96 80.96 299.58 179.39 1.001.00 17.51 135.42 90.28
+D+0.750L+0.750S
Dsgn. L= 18.50ft 1 0.509 0.218 91.23 91.23 299.58 179.39 1.00 1.00 19.73 135.42 90.28
+0.60D
Dsgn. L= 18.50ft 1 0.109 0.047 19.51 19.51 299.58 179.39 1.00 1.00 422 135.42 90.28
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.5300 9.303 0.0000 0.000
Vertical Reactions Support notation : Far left is # Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 20.998 20.998
Overall MINimum 2.960 2.960
D Only 7.030 7.030

\-\4-



Steel Beam ,

%

~—D.S. ENGINEERING PC

LIC# : KW-06015335, Build:20.22.4

DESCRIPTION: header (F20) : garage door

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

Load Combination Support 1 Support 2

+D+L 20.998 20.998

+D+S 9.990 9.990

+D+0.750L 17.506 17.506

+D+0.750L+0.750S8 19.726 19.726

+0.60D 4.218 4.218

L Only 13.968 13.968

S Only 2.960 2.960

Steel Section Properties : W12x50

Depth = 12.200 in I xx E 391.00 in*4 J = 1.710inM
Web Thick = 0.370 in S xx 64.20 in*3 Cw = 1,880.00 in"6
Flange Width = 8.080 in R xx 5.180 in
Flange Thick = 0.640 in Zx 71.900 in*3
Area = 14.600 in*2 yy = 56.300 in*4
Weight = . 50.000 pif Syy = 13.900 in*3 Wno = 23.400in"2
Kdesign = 1.140 in Ryy 1.960 in Sw = 30.200 in*4
K1 = 0.938 in 2y 21.300 in*3 Qf = 14.300 in"3
rts = 2.250 in Qw = 35.400in"3
Ycg = 6.100 in

.



D.S:ENGINEERING PC

DESCRIPTION: header (F21)

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 - Prl 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(2.46) L(2.856) S(0.478)

D(0.71) L{1]51) $(0.32)

5.5x10.5

\ Span = 5.50 ft |
L PIRE= (== : |
Applied Loads \ L 256%*/ Service loads entered. Load Factors will be appiied for calculations.
Beam self weight calculsltd and addgghto loads Lr/""‘- 7‘ 23 (PO LG x16 LYL-
Uniform Load : D=0.710, L=1.510, $=0.320, Tributary Width = 1.0 ft o 019'(':)
Point Load : D =2.460, L =2.856, S=0.4780 k @ 2.750 ft, (from {F11))
DESIGN SUMMARY Design OK i
Maximum Bending Stress Ratio = 0.784 1 Maximum Shear Stress Ratio = 0.673:1
Section used for this span 5.5x10.5 Section used for this span 5.5x10.5
fb: Actual = 1,870.27psi fv: Actual = 178.45 psi
Fb: Allowable = 2,386.91psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.750ft Location of maximum on span = 46371t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.051 in Ratio=  1300>=360
Max Upward Transient Deflection 0.000 in Ratio = 0<360
Max Downward Total Deflection 0.082 in Ratio= 805>=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+ 1 0.0819 2.770 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overali MAXimum 8.797 8.797
Overall MiNimum 1.119 1.119
D Only 3.217 3.217
D+ 8.797 8.797
+D+S 4.336 4336
+D+0.750L 7.402 7.402
+D+0.750L+0.750S 8.242 8.242
+0.60D 1.930 1.930
L Only 5.581 5.581

-\



B

Lic. #: KW-OSO 0224
DESCRIPTION: header (F21)

D.S. ENGINEERING PC

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
S Only 1.119 1.119



Lic. # : KW-06010224 G e D IEERING?
DESCRIPTION: header (F22)

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+ 2,400.0 psi E : Modulus of Elasticity
Load Combination 1BC 2018 Fb- 1,850.0 psi Ebend- xx 1,800.0ksi
: Fc - Prl 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF ' Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade ~ : 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam Bracing : Completely Unbraced

D(0.507) Lr(0.065) L(0.975) S(0.081) W(3.921) E(2.955)
D(O.46)VL(O.46)

D(. 32)v 1(0.23)

~ 9 3.5x12

Applied Loac& / QM_L@Q) Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculat¥d and aqded fo loads
¢ i, 9-'%0*}(;{‘.1.

Load for Span Number 1
Uniform Load : D =0.320, L =0.230 k/ft Efent = 0.0 —>> 4.50 ft, Tributary Width = 1.0 ft
Point Load : D =0.5070, Lr=0. 0650 =0.9750, S=0.0810, W=3.921, E=2955k @ 4.50 ft, (from shearwall Calc & header (F13))

Uniform Load : D=0. 460 L = 0.460 k/ft, Extent = 4.50 —>> 9.0 ft, Tributary Width = 1.0 ft

_DESIGN SUMMARY o | 415, xa.-\—@ (oG- Deole [ Designok____|
671 1

Maximum Bending Stress Ratlo = "Maximum Shear Stress Ratio = 0.484 : 1
Section used for this span 3.5x12 Section used for this span 3.5x12
fb: Actual = 1,552.65psi fv: Actual = 128.22 psi
Fb: Allowable = 2,315.51psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 45001t Location of maximum on span = 8.0151t
Span # where maximum occurs = Span #1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.114 in Ratio= 946 >=360
Max Upward Transient Deflection 0.000 in Ratio = 0<380
Max Downward Total Deflection 0.197 in Ratio= 548 >=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+0.450W 1 0.1968 4.566 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
Overall MAXimum 4141 4844 ( / H \
Overall MINimum 1478 1478 ) (K ’4—\ ( ) | 3
D Only 182 2207 O V\/ ® /4; |74

DL 3673 4506

Dol 1924 2239 sk TRBO
+D+S 1932 2247 ‘

+D+0.750Lr+0.750L 3252 3955 @K—C‘W)



: KW-06010224

DESCRIPTION: header (F22)

D.S. ENGINEERING

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2
+D+0.750L+0.750S 3.258 3.961
+D+0.60W 3.068 3.383
+D+0.70E 2.926 3.241
+D+0.750Lr+0.750L+0.450W 4135 4838
+D+0.750L+0.750S+0.450W 414 4844
+D+0.750L+0.750S8+0.5250E 4034 4737
+0.60D+0.60W 2.311 2.500
+0.60D+0.70E 2.169 2.358
Lr Only 0.033 0.033
L Only 1.781 2299
S Only 0.041 0.041
W Only 1.961 1.961
E Only 1.478 1.478

-9



2 PER | '
« FORTE MEMBER REPORT PASSED

Level, Floor: Joist
1 piece(s) 16" TJI® 110 @ 12" OC

Overail Length: 8 6°

>

o+
1D+

8'6"

I
i
o

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

A focation 1 Aiowed s 1 System : Floor
553 @ 4 1/2" 1375 (3.50") | Passed (40%) I:;Eﬁ;r E‘S’ze ;Je‘;'iztenﬁal
Shear (Ibs) 293 @5 1/2" 2145 Passed (23%) 1.00 | 1.0D + 1.0 L (All Spans) Rulding Code : IBC 2018
Moment (Ft-Ibs) 976 @4 3" 4280 Passed (23%) 1.00 | 1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.023@4 3" 0.194 Passed (L/999+) | - | 1.0D + 1.0 L (All Spans) '
Total Load Defl. (in) 0.030 @ 4' 3" 0.387 Passed (L/999+) | — | 1.0D + 1.0 L (Al Spans)
TJ-Pro™ Rating 70 40 Passed I

« Deflection criteria: LL (L/480) and TL (L/240).

«» Allowed moment does not reflect the adjustment for the beam stability factor.

« A structural analysis of the deck has not been performed.

« Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nailed down.

« Additional considerations for the TJ-Pro™ Rating include: None.

1- Beam - PSL 5.50" 5.50" 1.75" 128 425 Blocking
2 - Stud wall - HF 5.50" 5.50" 1.75" 128 425 Blocking
+ Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

SO R PRI T

Top Edge (Lu) 6'11" ofc
Bottom Edge (Lu) 8 6" ofc
T joists are only analyzed using Maximum Allowable bracing solutions.
«Maximum allowable bracing intervals based on applied load.

A ; 2
1-Un 0to8' 6"

2

o

R ST RN s SRR 3 5 S a 5
Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
andjor tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproclucts/document-libmry. .

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

5

ForteWEB Software Operator Job Notes 5/9/2022 6 113:26 AM UTC

dong shi

D.5. Engineering PC A ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16

(425) 338-4776 .

shin_don@hotmail.com Weyerhaeuser File Name: Strand
PFLD O
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Project Name/Number :

(BT W

RetainPro (c) 1987-2019, Build 11.. 20.03.31

License : KW-06061521 Cantilevered Retaining Wall Code: IBC 2018,ACIl 318-14, TMS 402-16
License To : D.S. Engineerin

Criteria I Soil Data

Retained Height = 8.50 ft Allow Soil Bearing = 3,000.0 psf

Wall height above soil = 0.50 ft Equivalent Fluid Pressure Method

Active Heel Pressure = 55.0 psfift

Slope Behind Wall
Height of Soil over Toe

0.00
12. 00 in

Water height over heel Pa§sive Pressure 300.0 psffit
Soil Density, Heel = 110.00 pef
Q%X\ _'_ 4%66‘ Soil Density, Toe = 110.00 pcf
Footing]|Soil Friction = 0.250
Sail height to ignore
Bt = 12.00 in

i

Adjacent Footing Load

Surcharge Over Heel = 0.0 psf Lateral Load = 14.0 #/ft Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Tog = 0.50 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ..Height to Bottom = 0.00 ft Eccentricity = 0.00in~
NC?T Used for Slldln-g & Overturning 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 = 180.0 :bs Wind on Exposed Stem — 14.0 psf at Back of Wall - 0.0t
Axial Live Load = 73.0 lbs (Service Level) : ! ; =
Axial Load Eccentricity = . 0.0in Wind acts left-to-right toward retention side. | 0oo0n's Ratio 0.300 |
Earth Pressure Seismic Load
_ I | 0,23
Method : Uniform Uniform Seismic Force =  10.267

Multiplier Used = 1.100 Total Seismic Force =  95.822 -
(Multiplier used on soil density) H
Design Summary ' Stem Construction I 2nd Bottom

Stem OK Stem OK

Design Height Above Ftg ft= 2.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning - 1.50 OK Design Method = LRFD  LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 2,646 lbs Rebar Spacing = 14.00 7.00
...resultant ecc. = 20.26 in Rebar Placed at = Edge Edge
Soil Pressure @ Toe = 1,072 psf OK Defbs/;:gél Pg;;:a = 0.625 0.728
Soil Pressure @ Heel = 0 psf OK N
Allowable - 3,000 psf Total Ff)rce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
ACI Factored @ Toe = 1,501 psf Strength Level lbs= 2,032.8 3,465.0
ACl Factored @ Heel = 0 psf Mogieqt----fctuial o
i r@Toe = 22.2 psi OK efvice Leve =
:igg:::g g:::r g Heel = 13 gsi OK Strength Level ft#=  4,435.0 9,863.6
Allowable = 82.2 psi Moment.... Allowable  ft-#= 7,086.1 13,547.3
Sliding Calcs Shear.....Actual
Lateral Sliding Force =  24626lbs Service Level psi= .
Strength Level psi= 27.4 46.7
Shear.....Allowable psi= 82.2 822
Anet (Masonry) in2=
Rebar Depth ‘d' in= 6.19 6.19
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
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 -
Wind, W 1.300 fc psi=  3,0000  3,000.0 F
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0 T4—

A



Project Name/Number :

(FA=T WAL

"RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06061521 Cantilevered Retaining Wall

License To : D.S. Engineering

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

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.1679 in2/ft
(4/3)* As : 0.2239 in2/ft Min Stem T&S Reinf Area 1.344 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
=======ms=ms= One layer of : Two layers of :
Required Area : 0.2239 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2657 in2/ft #@ 19.38 in #5@ 38.75 in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.3735 in2/ft
(4/3)* As : 0.498 in2/ft Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
S=========== One layer of : Two layers of :
Required Area : 0.3735 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.5314 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data I Footing Design Results '
Toe Width = 6.00 ft Toe Heel
Heel Width = 0.67 Factored Pressure = 1,501 0 psf
Total Footing Width = 6.67 Mu' : Upward = 193,607 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 71,064 0 ft-#
) . Mu: Design = 10,212 0 ft-#
o Denth = o0 Actual 1-Way Shear = 2247  1.29 psi
) _ ’ Allow 1-Way Shear = 82.16 43.82 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@7.00in i
fc = 3,000 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 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-Ibs

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

Other Acceptable Sizes & Spacings

Toe: #4@ 6.53 in, #5@ 10.13 in, #6@ 14.38 in, #7@ 19.61 in, #8@ 25.82 in, #9@ 32
Heel: phiMn = phi'S'lambda’sqri(fc)’'Sm

Key: No key defined
Min footing T&S reinf Area

Min footing T&S reinf Area per foot

If one layer of horizontal bars:
#4@ 11.111in
#5@ 17.22'in
#6@ 24.44 in

1.44 in2
0.22 in2 At
If two layers of horizontal bars:
#4@ 22.22in
#5@ 34.44 in
#6@ 48.89 in

RT



Project Name/Number :

RetainPro (c) 1987-2019, Build 11.20.03.31

License : KW-06061521 Cantilevered Retaining Wall
License To : D.S. Engineering

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

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
Item lbs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 2,395.6 3.1 7,452.8 Soil Over HL (ab. water tbl)
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl)
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem= 253.0 6.33 1,140.0
Added Lateral Load = 7.0 1.08 7.6 * Axial Live Load on Stem = 73.0 6.33 462.3
Load @ Stem Above Soil = 7.0 9.58 -67.1 Soil Over Toe = 660.0 3.00 1,980.0
Seismic Earth Load = 67.1 4.67 313.0 Surcharge Over Toe =
Stem Weight(s) = 3800.0 6.33 5,700.0
— Earth @ Stem Transitions =
Total = 24826 OTM. = 77064 Footing Weight - 833.3 3.33 2,777.8
Key Weight =
Resisting/Overturning Ratio = 1.50 Vert. Component =
Vertical Loads used for Soil Pressure = 2,646.3 Ibs Total = 2,573.3 Ibs RM.= 11,597.8

* Axial live load NOT included in total displayed, or used for overturmng

If seismic is included, the OTM and slldlng ratios
may be 1.1 per section 1807.2.3 of

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 settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.040 in

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

resistance, but is included for soil pressure calculation.

FT6
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Project Name/Number :

(ST AR

RetainPro (c) 1987-2019, Build 11.20.03.31 S~ . - . P
License : KW-06061521 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : D.S. Engineering
Criteria I Soil Data
Retained Height = 5.50 ft Allow Soil Bearing = 3,000.0 psf
. S Equivalent Fiuid Pressure Method
Wall helgh.t above soil = 4.001t Active Heel Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe =  12.00in ) =
Water height over heel 0 0ft Pa.sswe P_ressure = 300.0 psf/ft
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
ﬁx‘ ""40% (E;(é Footing||Soil Friction = 0.500
il height to ignore
+% for passive gressure = 1200 in

Adjacent Footing Load

Surcharge Loads ateral Load Applied to Stem

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.01bs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe =~ = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
N(?T Used for Slldln.g & Overturning - Load Type = Wind (W) Wall_to Ftg CL Dist = 0.00 ft'
Axial Load Applied to Stem i (Service Level) Footing Type _ Square Footing
" Base Above/Below Soil  _
Axial Dead Load = 180.0lbs Wind on Exposed Stem = 14.0 psf at Back of Wall = 0.0t
Axial Live Load = 73.0 Ibs (Service Level) i " i =
Axial Load Eccentricity = 0.0in Wind acts left-to-right toward retention side. ' ooo0n's Ratio 0.300 \
Earth Pressure Seismic Load ' [‘ lD&%
Method : Uniform Uniform Seismic Force =  15.833
Multiplier Used =  2.500 Total Seismic Force = 100.278 CP% C - C? H
(Multiplier used on soil density)

Design 8umma2 l Stem Construction I 2nd Bottom
StemOK  Stem OK

Design Height Above Ftc ft= 2.00 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.76 OK Design Method = LRFD LRFD
Slab Resists All Sliding ! Thickness = . 800 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 1,765 lbs Rebar Spacing = 16.00 16.00
-..resultant ecc. = 4.92 in Rebar Placed at =  Center Center
Soil Pressure @ Toe = 1,994 psf OK D?bs/;:gé\ P?at::a - 0.030 . 0.340
Soil Pressure @ Heel = 0 psf OK .
Total Force @ Section
Allowable = 3,000 psf A _
Soii Pressure Less Than Allowable Service Level bs =
ACI Factored @ Toe = 2,791 psf Strength Level Ibs = 3471 914.2
ACI Factored @ Heel = 0 psf Mogent--.-fctulai s
Footing Shear @ Toe = 12.2 psi OK ervice Leve =
Footing Shear @ Heel = 3.5 psi OK Strength Level ft#= 121.8 1,343.4
Allowable = 82.2 psi Moment.... Allowable  ft#=  3,945.8  3,945.8
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 716.1 Ibs Service Level psi=
Strength Level psi= 7.2 19.0
Shear.....Allowable psi= 82.2 822
Anet (Masonry) in2=
Rebar Depth 'd’ in= 4.00 4.00
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= 100.0 100.0
L.oad Factors Short Term Factor =
Building Code IBC 2018,AC! 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

Wind, W 1.300 fc psi=  3,000.0  3,000.0 PT'&
Seismic, E 1.000 Fy psi= 60,0000 60,000.0



Project Name/Number :

(WEST (OKLY

tai - y .20.03.31 . . »
License : KW-08061521° \-Cantilevered Retaining Wall_  Code: IBC 2018,ACI 318-14.TMS 402-16
License To : D.S. Engineering

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0073 in2/ft
(4/3)* As : 0.0098 in2/ft Min Stem T&S Reinf Area 1.440 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
s===s======= One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.6503 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0811 in2/ft
(4/3) *As : 0.1081 in2/ft Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(4)/60000 : . 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
S==szszsso== One layer of : Two layers of :

Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 0.6503 in2/ft #6@ 27.50 in #6@ 55.00 in

Footing Data I Footing Design Results I

Toe Width = 1.00 ft Toe Heel

Heel Width = 1.00 Factored Pressure = 2,791 0 psf

Total Footing Width = 2.00 Mu' : Upward - = 13,594 0 ft-#

Footing Thickness = 10.00 in Mu' : Downward = 1,974 57 ft-#
Co e . Mu: Design = 968 57 ft-#

Ko Dt z %o Actual 1-Way Shear = 1215 355 psi

Ke’ Distance from T - 0:00 & Allow 1TWay §hear = 82.16 4 43.82 psi

Y nce from foe Toe Reinforcing = #5@ 16.00 in

fc = 3,000 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 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@ 5
Heel: phiMn = phi'5'lambda’sqrt(fc)'Sm :
Key: No key defined

Min footing T&S reinf Area 0.43 in2

Min footing T&S reinf Area per foot 0.22 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #4@ 22.22 in
#5@ 17.22in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in



Project Name/Number :

(BT oA

RetainPro Zc) 1987-201 5, Build 11.20.03.31

License : KW-06061521 - Cantilevere Retaining Wall iy Code: IBC 2018,ACI 318-14,TMS 402-16
License To : D.S. Engineering

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance = Moment
item Ibs ft ft-# Ibs ft ft-#
HL Act Pres (ab water tbl) 701.9 2.11 1,481.9 Soil Over HL (ab. water tbl) 201.7 1.83 369.7
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 1.83 369.7
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel

Surcharge Over Heel
Adjacent Footing Load
Axial Dead Load on Stem = 253.0 1.33 240.0

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load

ff nn

Added Lateral Load = * Axial Live Load on Stem = 73.0 1.33 97.3
Load @ Stem Above Soil = -56.0 8.33 -466.7 Soil Over Toe = 110.0 0.50 55.0
Seismic Earth Load = 70.2 3.7 2223 Surcharge Over Toe =
Stem Weight(s) = 950.0 1.33 1,266.7
_ - Earth @ Stem Transitions=
Total = 7161 OTM. = 12375 Footing Weight = 250.0 1.00 250.0
Key Weight =
Resisting/Overturning Ratio = 1.76 Vert. Component =
Vertical Loads used for Soil Pressure = 1,764.7 Ibs Total = 1,691.7 Ibs RM.= 2.181.4
* Axial live load NOT included in total displayed, or used for overturning
If seismic is included, the OTM and siiding 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 1S NOT considered in
the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.263 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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Project Name/Number :

NeBTR WAL )

RetainPro (c) 1987-2019, Build 11.20.03.31

- .| , - -
License : KW-06061521 Cantilevered Retaining Wall

License To : D.S. Engineering

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

Criteria I Soil Data

Retained Height = 6.50 ft Allow Soil Bearing = 3,000.0 psf
Wall height above soil = 3.00t Ative Hool Pressure e 260 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 12.00in =
Water height over heel = 0.0 ft Passive Pressure = 300.0 psf/ft

Soil Density, Heel = 110.00 pcf

il Depsity, Toe = 110.00 pcf
Q_ﬂ% ""4& 0|I Friction = 0.500
ﬁ * Soil height to ignore 1200 |
ive pressur = .00 in
%'HQXQ— 9%' _‘- passive pressure : e .

Surcharge Loads Stem Adjacent Footing L.oad

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 it
Surcharge Over Toe = Q.O psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
NO-T Used for Slldm-g & Overturning Load Type = Wind W) Wall to Ftg CL Dist = 0.00 ft.
Axial Load Applied to Stem (Sevice Level) Footing Type _ Square Footing
. Base Above/Below Soil
Axial Dead Load - S00ms Wind on Exposed Stem = 14.0 psf at Back of Wall 0.0
Axial Live Load = 1,150.0 Ibs (Service Level) P \ . -
Axial Load Eccentricity = 0.0in Wind acts left-to-right toward retention side. Poisson's Ratio 0.300
Earth Pressure Seismic Load f ‘ 0 2)3
. : \
Method : Uniform Uniform Seismic Force =  13.933
Multiplier Used = 1.900 Total Seismic Force = 102.178 % C,;Qﬁ
(Muitiplier used on soil density)
Design summaz ' Stem Construction ' 2nd Bottom
Stem OK Stem OK
Design Height Above Ft¢ ft= 2.00 0.00
Wall Stability Ratios _ Wall Material Above "Ht" = Concrete Concrete
Overturning = 1.51 OK Design Method = LRFD LRFD
Slab Resists All Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 3,428 lbs Rebar Spacing = 16.00 16.00
.resultant ecc. = 3.05in Rebar Placed at =  Center  Center
Design Data
Soil Pressure @ Toe = 2,688 pSf OK febs/IFan+ faa!Fa = 0.181 0.654
Soil Pressure @ Heel = 471 psf OK Total Force @ Section
Allowable = 3,000 psf Service Level lbs =
Soil Pressure Less Than Allowable ervice Leve s=
ACI Factored @ Toe = 3,764 psf Strength Level Ibs = 610.5 1,292.9
ACl Factored @ Heel = 660 psf Mogent----fctulal e
Footing Shear @ Toe = 23.8 psi OK efvice Leve =
Footing Shear @ Heel = 4.1 psi OK Strength Level ft-#= 7171 2,580.9
Allowable = 82.2 psi Moment.... Allowable  ft-#=  3,9458  3,945.8
Sliding Calcs : Shear......Actual )
Lateral Sliding Force = 970.6 Ibs Service Level psi=
Strength Level psi= 12.7 26.9
Shear.....Allowable psi= 82.2 82.2
Anet (Masonry) in2=
Rebar Depth 'd' in= 4.00 4.00
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= 100.0 100.0
Load Factors Short Term Factor =
Building Code 1BC 2018,ACI Equiv. Solid Thick. =
Qead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data ,
Wind, W 1.300 fc psi=  3,0000  3,000.0 :T \
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0



Project Name/Number :

o (NeeTR aes)

N— .. —
License : KW-06061521 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : D.S. Engineering

Concrete Stem Rebar Area Details I

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0433 in2/it '
(4/3) * As : 0.0577 in2/it Min Stem T&S Reinf Area 1.440 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/it Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft - Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/t #5@ 19.38 in #5@ 38.75 in
Maximum Area : 0.6503 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : ) 0.1558 in2/ft .
(4/3) * As : 0.2077 in2/it Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
S=========c= One layer of : Two layers of :
Required Area : 0.16 in2/it #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2325 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.6503 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data I Footing Design Results '
Toe Width = 1.17 : Toe Heel
Heel Width = _ 100 Factored Pressure = 3,764 660 psf
Total Footing Width = 217 Mu' : Upward = 26,332 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 2702 - 65 ft-#
) . Mu: Design = 1,969 65 ft-#
ﬁg’ ‘é‘ggtﬂ'; , g‘gg in Actual 1-Way Shear =  23.78 4.08 psi
) - : Allow 1-Way Shear = 82.16 43.82 psi
Key Distance from Toe 0.00ft Toe Reinforcing = #5@ 12.00in
fc = 3,000 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 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

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

Other Acceptable Sizes & Spacings
Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.88 in, #9@ 5
Heel: phiMn = phi'5'lambda'sqrt(fc)’'Sm
Key: No key defined

Min footing T&S reinf Area 047 in2

Min footing T&S reinf Area per foot 0.22 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.11in #4@ 22.22in
#5@ 17.22 in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in



Project Name/Number :

» - - -
License : KW-06061521 Cantilevered Retaining Wall™ Code: IBC 2018,ACI 318-14, TMS 402-16
License To : D.S. Engineering )

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
Item lbs ft fi-# Ibs ft ft-#
HL Act Pres (ab water tbl) 941.1 2.44 2,300.5 Soil Over HL (ab. water tbl) 238.3 2.00 477.5
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 2.00 477.5
Hydrostatic Force Watre Table '

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load
Axial Dead Load on Stem = 1,840.0 1.50 1,037.3

Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load

Added Lateral Load = * Axial Live Load on Stem = 1,150.0 1.50 1,728.8
Load @ Stem Above Soil = -42.0 8.83 -371.0 Soil Over Toe = 128.7 0.59 75.3
Seismic Earth Load = 715 367 262.3 Surcharge Over Toe =
Stem Weight(s) = 950.0 1.50 1,428.2
_ Earth @ Stem Transitions=
Total = 9706 O.TM. = 21918 Footing Weight = 271.3 1.09 294.3
Key Weight =
Resisting/Overturning Ratio = 1.51 Vert. Component =
Vertical Loads used for Soil Pressure = 3,428.3 lbs Total = 22783 lbs RM.= 3.312.5
* 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 I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.327 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.
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Project Name/Number :

(Nt gopee)

RetainPro ici 1587-5519, Build 11.20.03.31 N .« n
License : KW-06061521 ) Cantilevered Retaining Wiﬁ Code: IBC 2018,ACI 318-14, TMS 402-16
License To : D.S. Engineerin _
Criteria I Soil Data ' P
Retained Height = 8.00 ft Allow Soil Bearing = 3,000.0 psf
. S Equivalent Fluid Pressure Method
Wall height above soil - = 0.50ft Active Heel Pressure = 35.0 psft
Slope Behind Wall = 0.00
Height of Soil over Toe = 12.00 in =
Water height over heel 0.0 ft Passive Pressure = 300.0 psf/ft
Soil Density, Heel = 110.00 pef
ﬁ (_% + 4&%42 Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.500
Sqil height to ignore
@_\, 'Q-X2 ( i sure = 12.00 in

Surcharge Loads Adjacent Footing L.oad

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/it Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Sﬁghﬂgeﬁvegs Tge &g 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
T r Slidin rturni i =
: sed for Slidi g ve ing Load Type = Wind (W) Wall‘to Ftg CL Dist = 0.00 ft.
Axial Load Applied to Stem - i (Service Level) Footing Type Square Footing
n Base Above/Below Soil  _
Axial Dead Load = 690.0 lbs Wind on Exposed Stem _ 14.0 psf at Back of Wall - 0.0t
Axial Live Load = 1,150.0 Ibs (Service Level) ; ' i =
Axial Load Eccentricity = 0.0in Wind acts left-to-right toward retention side. Poisson’s Ratio 0.300

Earth Pressure Seismic Load I K- l@ %
Method : Uniform Uniform Seismic Force =  11.748
Multiplier Used = 1330 Total Seismic Force = 103.777 :Q‘\‘\ )
(Multiplier used on soil density)
Design Summary ' Stem Construction I 2nd Bottom
Stem OK Stem OK

Design Height Above Ft¢ ft= 2.00 0.00
Wall Stability Ratios Wall Material Above "Ht* = Concrete Concrete
Overturning = 1.51 OK Design Method = LRFD LRFD
Slab Resists Ali Sliding ! Thickness = 8.00 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 3,696 !bs Rebar Spacing = 18.00 12.00
...resultant ecc. = 3.37 in Re_bar Placed at = Edge Edge
Soil Pressure @ Toe = 1,564 psf OK bes/::gg P ?at;:a - 0.412 0.655
Soil Pressure @ Heel = 548 psf OK .
Allowable - 3,000 psf Total F_orce @ Section
Soil Pressure Less Than Allowable Service Level Ibs =
ACI Factored @ Toe = 2,189 psf Strength Level Ibs = 1,132.4 1,988.9
ACI Factored @ Heel = 767 psf Moment....Actual
Footing Shear @ Toe = 35.9 psi OK Service Level fw=
Footing Shear @ Heel = 4.9 psi OK Strength Level ft#=  2,296.6 5,378.2
Allowable = 82.2 psi Moment.... Allowable  ft-#= 55654  8,206.3
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 1,431.1 Ibs Service Level psi=
Strength Level psi= 15.3 26.8
Shear.....Allowable psi= 82.2 822
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.19 6.19
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soit pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0 100.0
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
Wind, W 1.300 fc psi= 3,0000 3,000.0 . ‘ é
Seismic, E 1.000 Fy psi= 60,000.0 60,000.0



Project Name/Number :

“RetainPro (C) 1987-2013, Bund 11.20.03.31 (M&m wAfL'L\)

License : KW-06061521 Cantilevered Retaining Wa1l’ Code: IBC 2018,ACI 318-14, TMS 402-16
License To : D.S. Engineering .

Concrete Stem Rebar Area Details

2nd Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.087 in2/ft
(4/3)*As : 0.1159 in2/t Min Stem T&S Reinf Area 1.248 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/it Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.2067 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.2036 in2/ft
(4/13)*As : 0.2715 in2/ft Min Stem T&S Reinf Area 0.384 in2
200bd/fy : 200(12)(6.1875)/60000 : 0.2475 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
=======z=zoms One layer of : Two layers of :
Required Area : 0.2475 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.31 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.0059 in2/ft #6@ 27.50 in #6@ 55.00 in
Footing Data , : Footing Design Resulits I
Toe Width = 2.50 ft Toe Heel
Heel Width i = 1.00 jg Factored Pressure = 2,189 767 psf
Total Footing Width F 3.50 : Mu' : Upward = 69,402 0 ft-#
Footing Thickness L 10.00 in" Mu' : Downward = 12,338 78 ft-#
- v . Mu: Design = 4,755 78 ft-#
ey Donth - J oo Actual 1-Way Shear = 3580  4.89 psi
Kev Diat from T - ;i 0:00 A Allow 17Way.Shear = 82.16 . 43.82 psi
ey Distance from Toe 7 Toe Reinforcing = #5@8.00in
fc = 3,000 psi Fy 7’ 60,000 psi Heel Rginfon_:ing = 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 200 J@Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs
j If torsion exceeds allowable, provide
F supplemental design for footing torsion.
; Other Acceptable Sizes & Spacings
p

N 4 Toe: #4@ 10.52 in, #5@ 16.31 in, #6@ 23.16 in, #7@ 31.58 in, #8@ 41.58 in, #9@ 5
Heel: phiMn = phi'5'lambda'sqgri(fc)'Sm
Key: No key defined

Min footing T&S reinf Area 0.76 in2

Min footing T&S reinf Area per foot 0.22 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#@ 11.111in #4@ 22.22 in
#5@ 17.22 in #5@ 34.44 in
#6@ 24.44 in #6@ 48.89 in
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Project Name/Number :

(Rt (AL )

T o aoTo, Buld 1120.05.31 Cantilevered Retaining Walt”

License : KW-06061521
License To : D.S. Engineering
Summary of Overturning & Resisting Forces & Moments

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

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
item lbs ft ft-# lbs ft ft-#
HL Act Pres (ab water tbl) 1,365.5 2.94 4,020.6 Soil Over HL (ab. water tbl) 203.3 3.33 977.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) : 3.33 977.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =

Surcharge Over Heel
‘Adjacent Footing Load

Surcharge over Heel
Surcharge Over Toe

Adjacent Footing Load = Axial Dead Load on Stem= 1,840.0 2.83 1,955.0
Added Lateral Load = * Axial Live Load on Stem = 1,1500 2.83 3,2583
Load @ Stem Above Soil = -7.0 9.08 63.6 Soil Over Toe = 275.0 1.25 343.8
Seismic Earth Load = 726 442 320.8 Surcharge Over Toe =
Stem Weight(s) = 850.0 2.83 2,408.3
_ _ Earth @ Stem Transitions=
Total = 14311 OTM. = 4.277.9 Footing Weight = 4375 1.75 765.6
Key Weight =
Resisting/Overturning Ratio = 1.51 Vert. Component =
Vertical Loads used for Soil Pressure = 3,695.8 Ibs Total = "2,5458 lbs RM.= 64505
* 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 I
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) 0.105 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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L\Tc Hazards by Location

Search Information

Address: 6950 SE Maker St, Mercer Island, WA 98040, USA
Coordinates: 47.5786938, -122.2436788

Elevation: 2331t

Timestamp: 2022-05-09T08:26:45.273Z

Hazard Type: Seismic

Reference Document: ASCE7-16

‘Map data ©2022 Google

Risk Category: I

Site Class: D

Basic Parameters

“Name Value Description

Sg 1414 MCER ground motion (period=0.2s)
"84 0.492 MCER ground motion (period=1.0s)

Sms 1.414 Site-modified spectral acceleration value

Sm1 /*nn‘ﬂ" ) ‘% Site-modified spectral acceleration value == ‘:\/ 6‘ = \%08 K O.‘HQ.;: O .@q
Sps 0.943 Numeric seismic design value at 0.2s SA

8p1q : Numeric seismic design value at 1.0s SA = -
* See Section 11.4.8

vAdditional Informétion

: Name Value Description

‘sbc /*/nﬂn’ C) Seismic design category
Fu 1 Site amplification factor at 0.2s

: Fy S \ %O%Site amplification factor at 1.0s

CRs 0.902 Coefficient of risk (0.25)

i CR4 0.897 Coefficient of risk (1.0s)
PGA 0.605 MCEg peak ground acceleration
"Fpea 1.1 Site amplification factor at PGA
PGApn 0.666 Site modified peak ground acceleration
T 6 Long-period transition period (s)
:8sRT 1.414 Probabilistic risk-targeted ground motion (0.2s)
- SsUH 1.567 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)

:8sD 3.44 Factored deterministic acceleration value (0.2s)
(S1RT 0.492 Probabilistic risk-targeted ground motion (1.0s)
: S1UH 0.549 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
S1D 1.386 Factored deterministic acceleration value (1.0s) I .'

PGAd 1.179 Factored deterministic acceleration value (PGA)



Design Lateral Seismic Load per "IBC 2018' & 'ASCE/SEI 7-16":
The total design lateral seiamic force is determined from:

V=CxW = 0.1015 x W= 8670 1b. : ASD
From: S, = 1.414 g (=0.2 sec response) Seismic Design Category: D
S;=  0.492 g (=1.0 sec response) Occupancy Category: II
F.= 1.000 (=site Coefficients: site classification 'D") Seismic Use Group : |
Fy,= 1.808 (=site Coefficients: site classification 'D")
Sus = 1.414 (=F.x8S,)
Swi= 0.890 (=F,x8)

SDS = 0.943 [= Sy x (2/3)]
Sp1=  0.593 [= Sy, x (2/3)]

Ci= 0.020 T, = 6.00 sec.
h, = 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 Ib. (=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 <{(SpxI.)/(RxT)}x W
898 lb.<V < 27798 Ib.: 0. K.

Ditribution of Base Shear (ASD):

Level W,ab)|  m()|  (Wy(hy| (Wihi)/Sum(W;h)| . F, |Sum (F,)
Roof 46900] 21.00] 984900 0.709 6147| 6147 lb
2nd Floor| 38500  10.50] 404250 0.291 2523]  8670]1

From  Roof ésﬂ;—M-)t P El@@ + (%.’)‘M—#I a%x». = M?CO*L
2nd Floor :‘:;QQ‘-'l—'lo%‘? )'4312‘)! b(;‘ = ae&;ag* o

Diaphragm Load (ASD):

Level F,(lb)| sum:F; W;| sum:Fy/sum:W; |Adjust Fox
Roof 6147 6147 46900 0.131 0.132 6191 Ib.
2nd Floor 2523 8670 38500 0.102 0.132 5082] 1b.
85400
Fi(max)= 0.4 Sps I. W, (0.7) = 0.264
Fy(min)= 0.2 Sps I, W, (0.7) = 0.132

6T Bk Q?Wkﬁpﬁ <o x ool = Z@‘i
(ikroRT BY cllc us) L2



QTC Hazards by Location

Search Information

Address: 6950 SE Maker St, Mercer Island, WA 98040, USA
Coordinates: 47.5786938, -122.2436788
Elevation: 233 ft
Timestamp: 2022-05-09T18:58:24.599Z
Hazard Type: Wind
ap data ©2022 Google
ASCE 7-16 ASCE 7-10 ASCE 7-05
MRI 10-Year .......c..ccoveuvuinnee .. OF mph MRI10-Year .........cooovceunnn.. 72 mph ASCE 7-05 Wind Speed .................. 85 mph
MRI 25-Year ........ccccevemcmeonuncennnen 13 mph MRI 25-Year .....c..covuimuneenevonn 79 mph
MRI 50-Year .......c..ccoovevninieoon.. 18 mph MRI 50-Year ............ccoeo..... 85 mph
MRI 100-Year ... ..................... 83 mph MRI 100-Year ........................ 91 mph
Risk Category | ......ocvvveravecmncnne. 92 mph " Risk Category | «ooooooveeeenaa. 100 mph

Risk Category Il ....... Risk Category l ..........c..ccove.. 110 mph

Risk Category Nl «............. foo Risk Category IV -................ 115 mph

Risk Category IV ..............{

es m urlng‘m building code adoption process. Users

edAf . L [ : 6Ie integer Per ASGE 7, islards apd coastal areas outside the last contour
should use the last wind speed contour oF T coastal area — in some cases thls websute will extrapolate past the lastWind speed contour and therefore, provide a wind
speed that is slightly higher. NOTE: For queries near wind-borne debris region boundaries, the resulting determination is sensitive to rounding which may affect whether or
not it is considered to be within a wind-borne debris region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or liability for its accuracy. The
material presented in the report should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitability and
applicability by engineers or other licensed professionals. ATC does not intend that the use of this information replace the sound judgment of such competent professionals,
having experience and knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of
the report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude location in the
report.
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Lic. #: KW-06010224

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 150.0 pef Phi - Shear 0.650

Wall Data

Bottom

Analysis Height 0.00 ft

Wall Offset (datum) ft

Wall Length 6 ft

Wall Thickness 8.0in

Structural Depth 5750 ft

Applied Distributed Vertical Loads

g

Load Location  (ft)
Start Location

Load Magnitude (kips)

End Location Height of Application Dead Load Roof Live Load Live Load Snow Load Earth Load
0.0 6.0 9.0 0.0940 0.0 0.3350 0.0 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 10.760 9.0 0.0
DESIGN SUMMARY
Bottom Level

Vu : Story Shear
Mu : Story Moment

26.183 +1.336D+0.501+2
202,50 +1.3360+0.50L+2

Nu : Axial 10.373 +1.20D+1.60L

Uplift @ Left End 32.841 +0.7636D+2 50E

Uplift @ Right End 32.841 +0.7638D+2.508

vu : Applied 47.433 psi

ve * Phi 71.204 psi

vmax=Phi*10*sart(fc) 356,020 psi

Horizontal As Req'd 0.240in"2

Vertical As Req'd 0.1152in*2

Bending As Req'd 0.9936 in"2 C > q @; ‘l’
o D-%4 ok —%

L¢-
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DESCRIPTION: Concrete Shear Wall (South)

Force Summary

Load Combination Values for Wall section Resultant Overturning Uplift (k)
Wall Level Vi (k) Mu (k) Pu (k) Ecc (ft) Ratio Left Right
+1.40D
Wall Level : 1 8.350
+1,20D+1.60L
Wall Level : 1 10.373
+1,20D+0.50L
Wall Level : 1 8.162
+1.20D+0.50W
Wall Level : 1 5.380 48.420 7.157 6.766 0.443 4687 4687
+1.20D-0.50W
Wall Level : 1 5.380 48.420 7.157 6.766 0.443 4.687 4.687
+1.20D+0.50L+W
Wall Level ; 1 10.760 96.840 8.162 11.865 0.253 12.583 12.583
+1,20D+0.50L-W
Wall Level : 1 10.760 96.840 8.162 11.865 0.253 12.583 12.583
+1.336D+0.50L+2.50E
Wall Level : 1 26.183 202.500 8.975 22.562 0.133 30.535 30.535
+1.336D+0.50L-2.50E
Wall Level : 1 26.183 202.500 8.975 22.562 0.133 30.535 30.535
+0.90D+W
Wall Level : 1 10.760 96.840 5.368 18.042 0.166 14.041 14.041
+0.90D-W
Wall Level : 1 10.760 96.840 5.368 18.042 0.166 14.041 14.041
+0.7636D+2.50E
Wall Level : 1 26.183 202.500 4.554 44.465 0.067 32.841 32.841
+0.7636D-2.50E
Wall Level : 1 26.183 202.500 4554 44.465 0.067 32.841 32.841
Footing Information
Footing Dimensions
Dist, Left 12.0 ft fc 3.0 ksi Rebar Cover 3.0in
Wall Length 6 ft Fy 60.0 ksi Footing Thickness 18.0in
Dist. Right 0.0 ft Width 5.0t
Total Ftg Length 18.0 ft
Max Factored Soil Pressures Max UNfactored Soil Pressures
@ Left Side of Footing )99999,856 psf @ Left Side of Footing 98.784 psf
.... governing load comb  +1.336D+0.50L+2.50E ... governing load comb D Only -{,$~
@ Right Side of Footing ~~ 99999,856 psf @ Right Side of Footing 1,031.96 psf -f— E@% —
... governing load comb  +1.336D+0.50L+2.50E .... governing load comb +0.60D+0.70E - gPé
Footing One-Way Shear Check... ) Overturning Stability... @ Left End of Fig @ Right End of Ftg l é‘
vu @ Left End of Footing 37.682 psi Overturning Moment 70.790 k-t 70.790 k-ft
vu @ Right End of Footing 0.0 psi Resisting Moment 211,626 kft 129.805 k-t
vn * phi : Allowable 93.113 psi Stability Ratio 2089 : 1 18341
.... governing load comb +0.60D+0.70E +0.60D+40.70E %
Footing Bending Design... @ Left End @ Right End (— 4——} %.T.;
Mu 439.741 k-t 0.0kt * —
Ru 434,312 psi 0.0 psi
As % Req'd 0.01065 iF:l"Z 0.00180 51"2 . Fa D&ﬁ % C-{:;.@)
As Req'd in Footing Width 9.587 in"2 1.944in"2
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~ SEISMIC CONSIDERATIONS

In accordance with the International Building Code (IBC), the site class within 100 feet of the ground
surface is best represented by Site Class Type D (Stiff Soil). As noted in the USGS website, the
mapped spectral acceleration value for a 0.2 second (Ss) and 1.0 second period (S1) equals 1.41g
and 0.49g, respectively.

The IBC and ASCE 7 require that the potential for liquefaction (soil strength loss) during an
earthquake be evaluated for the peak ground acceleration of the Maximum Considered Earthquake
(MCE), which has a probability of occurring once in 2,475 years (2 percent probability of occurring
in a 50-year period). The MCE peak ground acceleration adjusted for site class effects (Fpca)
equals 0.67g. The soils beneath the site are not susceptible to seismic liquefaction under the
ground motions of the MCE because of their dense nature and the absence of a defined near-
surface water table.

Sections 1803.5 of the IBC and 11.8 of ASCE 7 require that other seismic-related geotechnical
design parameters (seismic surcharge for retaining wall design and slope stability) include the
potential effects of the Design Earthquake. The peak ground acceleration for the Design
Earthquake is defined in Section 11.2 of ASCE 7 as two-thirds (2/3) of the MCE peak ground
acceleration, or 0.44g.

CONVENTIONAL FOUNDATIONS

The proposed residence can be supported on conventional continuous and spread footings bearing
on undisturbed, dense to very dense glacial till. We recommend that continuous and individual
spread footings have minimum widths of 12 and 16 inches, respectively. Exterior footings should
also be bottomed at least 18 inches below the lowest adjacent finish ground surface for protection
against frost and erosion. The local building codes should be reviewed to determine if different
footing widths or embedment depths are required. Footing subgrades must be cleaned of loose or
disturbed soil prior to pouring concrete. Depending upon site and equipment constraints, this may
require removing the disturbed soil by hand.

Thickened slabs are sometimes included in the design to support interior walls. |t is important to
remember that thickened slab areas support building loads, just like conventional footings do. For
this reason, the subgrade below thickened slabs must be prepared in the same way as for
conventional footings. All unsuitable soils have to be removed and any structural fill compacted in
accordance with the recommendations of this report. We recommend against the use of thickened
slabs for most projects, particularly single-family residential, as it is difficult to ensure that the
subgrades have been appropriately prepared. Also, the compacted slab fill has to be protected
from disturbance by the earthwork, foundation, and utility contractors.

An_allowable bearing pressure of 3,000 pounds per square foot (psf) is appropriate for footings

supported on dense to very dense glacial till. A one-third increase in this design bearing pressure
may be used when considering short-term wind or seismic loads. For the above design criteria, it is
anticipated that the total post-construction settiement of footings founded on competent native soil,
will be about one inch, with differential settlements on the order of one half-inch in a distance of 50
feet along a continuous footing with a uniform load.

Lateral loads due to wind or seismic forces may be resisted by friction between the foundation and
the bearing soil, or by passive earth pressure acting on the vertical, embedded portions of the

GEOTECH CONSULTANTS, INC. M \6&2'
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foundation. For the latter condition, the foundation must be either poured directly against relatively
level, undisturbed soil or be surrounded by level, well-compacted fill. We recommend using the
following ultimate values for the foundation's resistance to lateral loading:

Coefficient of Friction : 0.50

Passive Earth Pressure 300 pcf

Where: pcf is Pounds per Cubic Foot, and Passive Earth
Pressure is computed using the Equivalent Fluid Density.

If the ground in front of a foundation is loose or sloping, the passive earth pressure given above will
not be appropriate. The above ultimate values for passive earth pressure and coefficient of friction
do not include a safety factor.

FOUNDATION AND RETAINING WALLS

Retaining walls backfilled on only one side should be designed to resist the lateral earth pressures
imposed by the soil they retain. The following recommended parameters are for walls that restrain
level backfill:

Active Earth Pressure *

- Level Backfill 35 pcf

- Eastern Foundation Wall With 55 pcf
Adjacent Upslope Walls

Passive Earth Pressure 300 pcf

Coefficient of Friction 0.50

Soil Unit Weight 130 pcf

Where: pcf is Pounds per Cubic Foot, and Active and Passive
Earth Pressures are computed using the Equivalent Fluid
Pressures.

* For a restrained wall that cannot deflect at least 0.002 times its

height, a uniform lateral pressure equal to 10 psf times the height
of the wall should be added to the above active equivalent fluid
pressure. This applies only to walls with level backfill.

The design values given above do not include the effects of any hydrostatic pressures behind the
walls and assume that no surcharges, such as those caused by slopes, vehicles, or adjacent
foundations will be exerted on the walls. If these conditions exist, those pressures should be added
to the above lateral soil pressures. Where sloping backfill is desired behind the walls, we will need
to be given the wall dimensions and the slope of the backfill in order to provide the appropriate
design earth pressures. The surcharge due to traffic loads behind a wall can typically be accounted
for by adding a uniform pressure equal to 2 feet multiplied by the above active fluid density. Heavy
construction equipment should not be operated behind retaining and foundation walls within a
distance equal to the height of a wall, unless the walls are designed for the additional lateral
pressures resulting from the equipment.

GEOTEGH CONSULTANTS, INC. M \%%
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The values given above are to be used to design only permanent foundation and retaining walls
that are to be backfilled, such as conventional walls constructed of reinforced concrete or masonry.
It is not appropriate to use the above earth pressures and soil unit weight to back-calculate soil
strength parameters for design of other types of retaining walls, such as soldier pile, reinforced
. earth, modular or soil nail walls. We can assist with design of these types of walls, if desired.

The passive pressure given is appropriate only for a shear key poured directly against undisturbed
native soil, or for the depth of level, well-compacted fill placed in front of a retaining or foundation
wall. The values for friction and passive resistance are ultimate values and do not include a safety
factor. Restrained wall soil parameters should be utilized the wall and reinforcing design for a
distance of 1.5 times the wall height from corners or bends in the walls, or from other points of
restraint. This is intended to reduce the amount of cracking that can occur where a wall is restrained
by a corner.

Wall Pressures Due to Seismic Forces

Per IBC Section 1803.5.12, a seismic surcharge load need only be considered in the design
of walls over 6 feet in height. A seismic surcharge load would be imposed by adding a
uniform lateral pressure to the above-recommended active pressure. The recommended
seismic surcharge pressure for this project is 9H pounds per square foot (psf), where H is
the design retention height of the wall. Using this increased pressure, the safety factor
against sliding and overturning can be reduced to 1.2 for the seismic analysis.

Retaining Wall Backfill and Waterproofing -

Backfill placed behind retaining or foundation walls should be coarse, free-draining structural
fill containing no organics. This backfill should contain no more than 5 percent silt or clay
particles and have no gravel greater than 4 inches in diameter. The percentage of particles
passing the No. 4 sieve should be between 25 and 70 percent. Drainage composite similar
to Miradrain 6000 should be placed against the backfilled retaining walls. The drainage
composites should be hydraulically connected to the foundation drain system. Free-draining
backfill should be used for the entire width of the backfill where seepage is encountered. For
increased protection, drainage composites should be placed along cut slope faces, and the
walls should be backfilled entirely with free-draining soil. The later section entitled Drainage
Considerations should also be reviewed for recommendations related to subsurface
drainage behind foundation and retaining walls.

The purpose of these backfill requirements is to ensure that the design criteria for a retaining
wall are not exceeded because of a build-up of hydrostatic pressure behind the wall. Also,
subsurface drainage systems are not intended to handle large volumes of water from
surface runoff. The top 12 to 18 inches of the backfill should consist of a compacted,
relatively impermeable soil or topsoil, or the surface should be paved. The ground surface
must also slope away from backfilled walls at one to 2 percent to reduce the potential for
surface water to percolate into the backfill.

Water percolating through pervious surfaces (pavers, gravel, permeable pavement, etc.)
must alsc be prevented from flowing toward walls or into the backfill zone. Foundation
drainage and waterproofing systems are not intended to handle large volumes of infiltrated
water. The compacted subgrade below pervious surfaces and any associated drainage layer
should therefore be sloped away. Alternatively, a membrane and subsurface collection
system could be provided below a pervious surface.
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