Project Number: 2020.050 Date: August 13, 2020
Project Name: Zahr residence Architect: Suzanne Zahr

I[ Structural Calculations Cover Shee_t . II

Structural Design For: Structural design for a new residence and DADU
Construction Type: Conventional wood framed construction.

CODES
2015 International Building Code (IBC)
2015 NDS

ASCE 7-10
LOADS
Floor Live Load 40 psf
Dead Loads As required
Roof snow Load 25 psf
Wind 110 mph, Exposure B, Per ASCE 7-10 Section 28, Kzt = 1.60
Seismic Per ASCE 7-10 Section 12

Peak Ground Accelerations (PGA) based on USGS Hazards Program 2003, by Lat/Lon.
PGA 1sec=0.507 PGA 2sec=1.466 %V =0.150* DL

Material Design Values
Soils Per Geotech report by PanGeo Dated August 6, 2020. 2,000 psf allowed
bearing (subject to field verification)

Concrete f'c=2,500 psi; 5-1/2 sack mix, or alternate mix pre-approved by bldg. dept.
Reinforcing Grade 60; Fy=60,000 psi minimum
Sawn Lumber Joists, Rafters: Hem-Fir #2 and better
Beams: 4x_: DF-L #2
6x_: DF-L #2

Posts: DF-L #2
Studs & Plates: Hem-Fir Standard
Glu-Lam Beams 24F-V4 for simple span beams, 24F-V8 for cantilevered beams
Parallam Beams  2.0E PSL, Fb=2,900 psi, Fv=290 psi, E=2.0*10"6 psi (minimum)
Microllam Beams 1.9E LVL, Fb=2,600 psi, Fv=285 psi, E=1.9%10"6 psi (minimum)
Anchor Bolts F1554 Anchor Bolts, A307 other bolts

CONSULTING STRUCTURAL ENGINEERING SERVICES, INC.
6311 - 17th Avenue NE, Seattle WA 98115 (206) 527-1288 email john@cses-engineering.com
Structural Engineering Consulting and Design




z FORTE X

MEMBER REPORT

Roof, West Roof Joists: N & S
1 piece(s) 3 1/8" x 9" 24F-V4 DF Glulam

QOverall Length: 26' 11
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All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1310 @ 3' 2 3/4" 7305 (5.50") | Passed (18%) -- 1.0 D + 1.0 S (Adj Spans)
Shear (Ibs) 902 @ 22'8 1/2" 5714 Passed (16%) 1.15 | 1.0D + 1.0 S (Adj Spans)
Pos Moment (Ft-lbs) 4692 @ 13' 5 1/2" 9703 Passed (48%) 1.15 | 1.0 D + 1.0 S (Alt Spans)
Neg Moment (Ft-Ibs) -505 @ 3' 2 3/9" 7479 Passed (7%) 1.15 | 1.0D + 1.0 S (All Spans)
Live Load Defl. (In) 0.542 @ 13'5 1/2" 0.682 Passed (L/453) e 1.0 D + 1.0 S (Alt Spans)
Total Lead Defl. (in) 1.018 @ 13'5 1/2" 1.023 Passed (L/241) - 1.0 D + 1.0 S (Alt Spans)

= Deflection criteria: LL (L/360) and TL (L/240).
= Overhang deflection criteria: LL (2L/360) and TL (2L/240), Upward defiection on left and right cantilevers exceeds overhang deflection criteria.
* Top Edge Bracing (Lu): Top compressicn edge must be braced at 26' 11" o/c based on loads applied, unless detailed otherwise.

« Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 26' 11" o/c based on loads applied, unless detailed otherwise,

+ Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 19' 8 1/4".
+ Critical negative moment adjusted by a volume factor of 1.00 that was calculated using length L = 3' §".

+ Upward deflection on left and right

cantilevers exceeds 0.4",

* The effects of positive or negative camber have not been accounted for when calculating deflection,
* The specified glulam s assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer,
= Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead Snow | Total |Accessories
1 - Stud wall - SPF 5.50" 5.50" 1.50" 630 679 1309 |Blocking
2 - Stud wall - SPF 5.50" 5.50" 1.50" 630 679 1309 |Blocking
« Blocking Panels are assumed to carry no loads 2pplied directly above them and the full load is applied to the member being designed.

Dead Snow
Vertical Loads Location (Side) Tributary Width | (0.90) (1.15) |comments
0 - Self Weight (PLF) 0to 26' 11" N/A 6.8 -
1 - Uniform (PSF) 0 to 26' 11" (Front) 2 20.0 25.0 Default Load

System : Floar

Member Type : Flush Beam
Building Use : Residential
Bullding Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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, bullder 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 facllities 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.

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

ForteWEB Software Operator Job Notes
Evan Apolis Zahr
CSES, Inc

(206) 369-3984

episoen@gmail.com
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<« FORTE U3

MEMBER REPORT

Roof, West Roof Joists: Center
1 piece(s) 3 1/8" x 9" 24F-V4 DF Glulam

Cverall Length: 26 11
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All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Resuits Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Fioor
Member Reaction (Ibs) 1452 @ 5' 2 3/4" 7305 (5.50") | Passed (20%) - |[1.0D + 1.0 S (Adj Spans) x;x;::“j ;””"‘ E’ﬁ"‘
Shear (lbs) 850 @6'2 1/2" 5714 Passed (15%) 1.15 | 1.0 D + 1.0 S (Adj Spans) Building Code - 1BC 2015
Pos Moment (Ft-Ibs) 3451 @ 14' 9 9/16" 9703 Passed (36%) 1,15 | 1.0 D + 1.0 S (Alt Spans) Design Methadology : ASD
Neg Moment (Ft-Ibs) -1324 @ 5' 2 3/4" 7479 Passed (18%) 1.15 [1.0D + 1.0 5 (All Spans)
Live Load Defl. (in) 0.331 @ 14' 6 9/16" 0.615 Passed (L/668) - 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.5%4 @ 14' 7 1/8" 0.923 Passed (L/373) - 1.0 D + 1.0 S (Alt Spans)

« Deflection criteria: LL (L/360) and TL (L/240),

= Overhang deflection criteria: LL (2L/360) and TL (2L/240).
* Top Edge Bracing (Lu): Top compression edge must be braced at 26' 11" o/c based on loads applied, unless detailed otherwise.

+ Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 26' 11" o/c based on loads applied, uniess detailed otherwise.
= Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 16' 10 5/8",
+ Critical negative mement adjusted by a volume factor of 1.00 that was calculated using lengthL = 6'9 1/8".
+ Upward deflection on left cantilever exceeds 0.4".
* The effects of positive or negative camber have not been accounted for when calculating deflection,
* The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer,
« Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead Snow | Total |Accessories
1 - Stud wall - SPF 5.50" 5.50" 1.50" 699 753 1452 |Blocking
2 - Stud wall - SPF 5.50" 5.50" 1.507 562 619 1181 |Blocking

* Blocking Panels are assumed to carry no loads applied directly above them and the ful

load is applied to the member being designed.

Dead Snow
Vertical Loads Location (Side) Tributary Width |  (0.90) (115) |comments
0 - Self Weight (PLF) 0to 26' 117 N/A 6.8 =
1 - Uniform (PSF) 0 to 26’ 11" (Front) 2 20.0 25.0 Default Load
Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be In accordance with Weyerhaeu
related to the software. Use of this software is not intended to circumvent the
responsible to assure that this calculation is compatible with the overall
Weyerhaeuser facilities are third-party certified to sustainable
and/or tested in accordance with applicable ASTM standards.
www.weyerhaeuser.com/woodproducts/document-library,

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

ser product design criterla and published design values. Weyerhaeuser expressly disclaims any other warranties
need for a design professional as determined by the authority having jurisdiction. The designer of record, bullder or framer Is
project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
For current code evaluation reports, Weyerhaeuser product literature and installation details refer to

episoen@gmail.com

ForteWEB Software Operator Job Notes
Evan Apolis Zahr

CSES, Inc

(206) 369-3984
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  29-Jul-20
Architect: Page number: K3
BEAM DESIGN (Uniform Load+Concentrated Load)

2015 International Building Code (IBC) 2015 NDS

Beam Description: W&)f KOE Qppel DEAN (F AST BEAA, Aboue Tai575) )

Fully Supported: Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 8 fi Tributary Width: 13 ft P@x > (L-x)= 8 f
Add'l uniform DL: DL unit load: 20 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL; WL unit load: Concentrated WL:
DL Reaction 1: 1040 Ibs DL Reaction2: 1040 Ibs  Note: Design automatically uses
LL Reaction 1: 0 lbs LL Reaction 2: 0 lbs load combinations
SL Reaction 1: 1300 Ibs SL Reaction 2: 1300 Ibs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 lbs
Total Reaction 1: 2340 lbs Total Reaction2: 2340 lbs
Material Properties:
E 1.8 msi E' 1.8 msi
Fb 2400 psi Fb' 2760 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 630 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl; 04 ftin Max LL defl; 0.266666667 in
Total defl. * I: 30.0 Required I: 75 in™4
LL defl. * I 16.6 Required I: 62 in™4
Actual deflections: TOTAL: 0.166 inches 0.092 inches
Max. moment: 4680 fi-1b Max Shear: 2340 lbs
Selected Member: (1) GLB 5.125 X 7.5
Member properties: Provided: Required:
Moment of inertia: 180.2 in™4 749 in™4
Section Modulus: 48.0 in"3 20.3 in"3
Section Area: 384 in™2 11.5 in™2
Bearing Area: 3.6 in"2
Minimum bearing dimensions: 5.1 X 0.7 inches
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John S. Apolis, P.E. CSES, Inc. Job number: XOX0.G%)

Project: Zahr Date:  22-Jun-20
Architect: Suzanne Zahr Page number: £ S
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: w£ 357 KooF CEVTTAC U r57BEAN
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span:{ 12.5 ft | Tributary Width: 15 fi P@x > (L-x)= 12.5 ft
Add'l uniform DL: DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 1406 Ibs DL Reaction 2: 1406 lIbs  Note: Design automatically uses
LL Reaction 1: 0 Ibs LL Reaction 2: 0 lbs load combinations
SL Reaction 1: 2344 Ibs SL Reaction2: 2344 lbs
WL Reaction [: 0 lbs WL Reaction 2: 0 lbs

Total Reaction 1: 3750 lbs Total Reaction2: 3750 Ibs

Material Properties:

E 1.8 msi B 1.8 msi

Fb 2400 psi Fb' 2760 psi

Fv 265 psi Fv' 305 psi

Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.625 ft in Max LL defl: 0.416666667 in
Total defl. * I 183.1 Required I: 293 in™4
LL defl. * I 114.4 Required I: 275 in™4
Actual deflections: TOTAL: 0.407 inches 0.254 inches

Force analysis:

Max. moment: 11719 ft-1b Max Shear: 3750 lbs
Selected Member: (1) GLB 3.125 X 12
Member properties: Provided: Required:
Moment of inertia: 450.0 in™4 293.0 in™4
Section Modulus: 75.0 in"3 51.0 in™3
Section Area: 37.5in"2 18.5 in™2
Bearing Area: 5.8 in"2

Minimum bearing dimensions: 3.1 X 1.8 inches
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29-Jul-20
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BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)

2015 International Building Code (IBC)(concentrated load at tip of cantilever

Beam Description: Sw/ CAYT/Leve BEAN

Enter '1' for snow load: 1
Enter 'l' for repetitive member:
Enter '1' for wet use:

Geometry and Loads:

2015 NDS

Span: 6.5 ft Tributary Width: 14 ft
DL unit load: 20 psf LL unit load: 25 psf
Add'l unif. DL: Ib/ft Add'l unif, LL: 1b/ft
Concentrated DL: Ibs Concentrated LL: lbs
Cantilever a: 7 fi
Total point load: 0 Ibs
DL uniform load: 280 Ib/ft Max DL reaction: 3,925 lbs
LL uniform load: 350 Ib/ft Max LL reaction: 4,907 Ibs
Total load: 630 Ib/ft Max Total reaction: 8,832 Ibs
Rsmall -327 lbs
Material Properties:
E 1.8 x 1076 psi E' 1.8 x 1076 psi
Fb 2400 psi Fb' 3003 psi
Fv 2635 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.93 x 10”6 psi Emin' 0.93 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.325 in Max LL defl: 0.2166667 in
Cantilever Deflections, TL: 0.7 in LL: 0.4666667 in
Total Required I: 560 in"4 LL Required I: 484 in™4
Actual midspan &: TOTAL: 0.035 inches LL 0.011 inches
Actual Cantilever &: TOTAL: 0.531 inches LL 0.306 inches
Force analysis: Max Shear: 4422 1bs
Max. moment: 15435 fi-Ib Shear @ d = 3792 Ibs
Selected Member: (1) GLB 5125 x 12
Member properties:  Provided: Required:
Moment of inertia: 738.0 in"4 559.9 in™4
Section Modulus: 123.0 in"3 61.7 in"3
Section Area: 61.5 in™2 18.7 in"2
Bearing Area: 13.6 in"2
Minimum bearing dimensions: 5.1 X 2.7 inches




John S. Apolis, P.E. CSES, Inc. Job number:
Project: Zahr Date:
Architect: Pagre number:

2020.050
29-Jul-20

R7

Post Design (Combined Axial and Moment Loading)

2015 International Building Code (IBC) 2015 NDS
Beam Description: FUST SuvpoLTIVG Ré
Enter '1' for wind load:
Enter 'l' for repetitive member:
Enter 'l' for wet use:
Geometry and loads:
Height 8§ f w(d) 23.7 plf
P 8832 Ibs w(b) 0 plf
Le(d) 8 ft Le(b) 1 fi
Material Properties:
Fbl 900 psi Fb(d)' 900 psi
Fb2 900 psi Fb(b)' 900 psi
Fe 1350 psi Fc' 998 psi
E 1.6 x10"6psi E' 1.6 x10"6psi
Emin 0.58 x10"6psi Emin' 0.58 x1076psi
|| Selected Member: DF #2 3.3 X 93
b d
Member properties: Variables:
Section Modulus (d): 17.6 in"3 Rb(d) 3.33
Section Modulus (b): 11.2 in"3 Rb(b) 2.32
Section Area: 19.3 in"2 c 0.8
Member stresses: Provided Required
FcE(d) 1565 psi 2 fe 459 psi
FcE(b) 40558 psi > fc 459 psi
FbE 62661 psi > fb(d) 129 psi
FbE 62661 psi > fb(b) 0 psi

Bending and Axial Compression Check:
NDS 2010 EQ 3.9-3 0.41 < 1.0




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  14-Oct-20
Architect: Page number:
BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)
2015 International Building Code (IBC)(concentrated load at tip of cantilever 2015 NDS
Beam Description: A/ U/ £ ANTILEVERE BEAM ("V'f’}
Enter 'l' for snow load: 1
Enter '1' for repetitive member:
Enter 'l" for wet use:
Geometry and Loads:
Span: 8.75 ft Tributary Width: 14 ft
DL unit load: 20 psf LL unit load: 25 psf
Add'l unif. DL: Ib/ft Add'l unif. LL: 1b/ft
Concentrated DL: 1bs Concentrated LL: Ibs
Cantilever a: 35 ft
Total point load: 0 Ibs
DL uniform load: 280 Ib/ft Max DL reaction: 2,401 lbs
LL uniform load: 350 Ib/ft Max LL reaction: 3,001 Ibs
Total load: 630 Ib/ft Max Total reaction: 5,402 Ibs
Rsmall 2315 lbs
Material Properties:
E 1.8 x 1076 psi E' 1.8 x 1076 psi
Fb 2400 psi Fb' 2991 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.93 x 10”6 psi Emin' 0.93 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.4375 in Max LL defl: 0.2916667 in
Cantilever Deflections, TL: 0.35 in LL: 0.2333333 in
Total Required I: 118 in™4 LL Required I: 117 in™4
Actual midspan &: TOTAL: 0.070 inches LL 0.035 inches
Actual Cantilever &: TOTAL: 0.043 inches LL 0.037 inches
Force analysis: Max Shear: 3197 Ibs
Max. moment: 5458 fi-Ib Shear @ d = 2567 lbs
Selected Member: (1) GLB 5125 x 12 |
Member properties:  Provided: Required:
Moment of inertia: 738.0 in™4 117.5 in™4
Section Modulus: 123.0 in"3 21.9 in”3
Section Area: 61.5 in"2 12.6 in"2
Bearing Area: 8.3 in"2
Minimum bearing dimensions: 2.1 X 1.6 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  14-Oct-20
Architect: Page number: K g

BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)

2015 International Building Code (IBC)(concentrated load at tip of cantilever 2015 NDS
Beam Description: A/£ canT, BEAM SupporTing RE (E- w)
Enter '1' for snow load: 1

Enter '1' for repetitive member:
Enter 'l" for wet use:

Geometry and Loads:

Span: 9.5 f Tributary Width: 2 ft
DL unit load: 20 psf LL unit load: 25 psf
Add'l unif. DL: Ib/ft Add'l unif. LL: Ib/ft
Concentrated DL: 2401 lbs Concentrated LL: 3001 lbs E 15; /‘Z&
Cantilever a: 525 ft
Total point load: 5402 Ibs
DL uniform load: 40 Ib/ft Max DL reaction: 4,186 lbs
LL uniform load: 50 Ib/ft Max LL reaction: 5,232 lbs
Total load: 90 Ib/ft Max Total reaction: 9,418 lbs
Rsmall -2688 lbs
Material Properties:
E 2 x 1076 psi E' 2 x 1076 psi
Fb 2900 psi Fb' 3278 psi
Fv 290 psi Fv' 334 psi
Fc perp 750 psi Fc perp' 750 psi
Emin 0 x 1076 psi Emin' 0 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.475 in Max LL defl: 0.3166667 in
Cantilever Deflections, TL: 0.525 in LE: 0.35in
Total Required I: 910 in™4 LL Required I: 1,044 in™4
Actual midspan &: TOTAL: 0.042 inches LL 0.004 inches
Actual Cantilever &: TOTAL: 0.398 inches LL 0.304 inches
Force analysis: Max Shear: 5875 lbs
Max. moment: 29601 fi-1b Shear @ d = 5770 lbs
Selected Member: (1) PSL 525 «x 14
Member properties: Provided: Required:
Moment of inertia: 1,200.5 in™4 1,043.9 in™4
Section Modulus: 171.5 in"3 108.3 in"3
Section Area: 73.5 in™2 25.9 in™2
Bearing Area: 12.6 in"2

Minimum bearing dimensions: 8 X 2.4 inches




John S. Apolis, P.E. CSES, Inc. Job number:
Project: Zahr Date:
Architect: Page number:

2020.050
29-Jul-20

RG-A

BEAM DESIGN (Uniform Load+Concentrated Load)

2015 International Building Code (IBC)

2015 NDS

15 ft

Note: Design automatically uses

Beam Description:  B€AM R4 A5 wWvD G/IRT
Fully Supported: 1 Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 15 ft Tributary Width: 5 ft P@x > (L-x)=
Add'l uniform DL: DL unit load: Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load:| 23.7 psf | Concentrated WL:
DL Reaction 1: 0 Ibs DL Reaction 2: 0 lbs
LL Reaction 1: 0 Ibs LL Reaction 2: 0 lbs load combinations
SL Reaction 1: 0 lbs SL Reaction 2: 0 Ibs
WL Reaction 1: 889 Ibs WL Reaction 2: 889 Ibs
Total Reaction 1: 889 Ibs Total Reaction 2: 889 Ibs
Material Properties:
E 1.7 msi E' 1.7 msi
Fb 1550 psi Fb' 2726 psi
Fv 230 psi Fv' 368 psi
Fc perp 560 psi Fc perp' 560 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/
For LL only: Allowed deflection criteria, span/

Max. allowed total defl: 0.75 ft in Max LL defl: 0.5 in
Total defl. * I 79.4 Required I: 106 in"4
LL defl. *I: 0.0 Required I: 0 in™4
Actual deflections: TOTAL: 0.590 inches 0.000 inches
Force analysis:
Max. moment: 3333 fi-lb Max Shear: 889 Ibs
Selected Member: (1) GLB 12 X 5.125
Member properties: Provided: Required:
Moment of inertia: 134.6 in™4 105.9 in™4
Section Modulus: 52.5 in"3 14.7 in™3
Section Area: 61.5 in"2 3.6 in™2
Bearing Area: 1.6 in"2
Minimum bearing dimensions: 12.0 X 0.1 inches




John S. Apolis, P.E. CSES, Inc. Job number:
Project: Zahr Date:
Architect: Page number:

2020.050
29-Jul-20
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[Post Design (Combined Axial and Moment Loading)

2015 International Building Code (IBC) 2015 NDS
Beam Description: s AT
TG 17, N
r)C) 0 K ? W Enter '1' for wind load: 1
Enter 'l' for repetitive member:
Enter 'l' for wet use:
Geometry and loads:
Height 13 fi w(d) 72.923077 plf
P 900 Ibs w(b) 0 plf
Le(d) 13 f Le(b) 1ft
Material Properties:
Fbl 900 psi Fb(d)' 1035 psi
Fb2 900 psi Fb(b)' 1035 psi
Fc 1350 psi Fc¢' 536 psi
E 1.6 x10"6psi E' 1.6 x10"6psi
Emin 0.58 x1076psi Emin' 0.58 x1076psi
by

|| Selected Member: DF #2 5.5 X

b

d

Member properties: Variables:
Section Modulus (d): 27,713 Rb(d) 5.33
Section Modulus (b): 27.7 in"3 Rb(b) 1.48
Section Area: 30.3 in"2 c 0.8
Member stresses: Provided Required

FcE(d) 593 psi > fc 30 psi

FcE(b) 100153 psi > fc 30 psi

FbE 24538 psi > fb(d) 667 psi

FbE 24538 psi > fb(b) 0 psi

Bending and Axial Compression Check:
NDS 2010 EQ 3.9-3 0.68 < 1.0




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  31-Jul-20
Architect: Page number: R
Post Design (Combined Axial and Moment Loading)
2015 International Building Code (IBC) 2015 NDS
Beam Description: SouTH Q0515
Enter '1' for wind load: 1
Enter 'l' for repetitive member:
Enter 'l' for wet use:
Geometry and loads:
Height 13.5 ft w(d) 118.5 plf
P 400 lbs w(b) 0 plf
Le(d) 13.5 fi Le(b) 1 fi
Material Properties:
Fbl 2400 psi Fb(d)' 2760 psi
Fb2 2400 psi Fb(b)' 2760 psi
Fc 2500 psi F¢' 804 psi
E 1.8 x10"6psi E' 1.8 x10"6psi
Emin 0.915 x10”6psi Emin' 0.915 x10"6psi
|| Selected Member: PSL 3.5 ¢ 2.9
b d
Member properties: Variables:
Section Modulus (d): 17.6 in"3 Rb(d) 4.33
Section Modulus (b): 11.2 in"3 Rb(b) 232
Section Area: 19.3 in"2 C 0.8
Member stresses: Provided Required
FcE(d) 867 psi > fc 21 psi
FcE(b) 63983 psi > fc 21 psi
FbE 58579 psi > fb(d) 1836 psi
FbE 58579 psi > fo(b) 0 psi
Bending and Axial Compression Check:
NDS 2010 EQ 3.9-3 0.68 < 1.0




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Date:  31-Jul-20
Architect: Page number: £ia
BEAM DESIGN (Uniform Load+Concentrated Load) I
2015 International Building Code (IBC) 2015 NDS
Beam Description: | MTER(OL HEADELS ( 2TYP (Al Heapae)
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 5 ft Tributary Width: 155 1 P@x > (L-x)= 4 ft
Add'l uniform DL: DL unit load: 20 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 775 Ibs DL Reaction 2: 775 lbs  Note: Design automatically uses
LL Reaction 1: 0 Ibs LL Reaction 2: 0 lbs load combinations
SL Reaction 1: 969 Ibs SL Reaction2: 969 lbs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 lbs

Total Reaction 1: 1744 lbs Total Reaction2: 1744 lbs

Material Properties:

E 1.6 msi E' 1.6 msi

Fb 900 psi Fb' 1346 psi

Fv 180 psi Fv' 207 psi

Fc perp 625 psi Fc perp' 625 psi
Emin 0.58 msi Emin’ 0.58 msi

Deflection analysis:
For total load: Allowed deflection criteria, span/

For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.25 ft in Max LL defl: 0.166666667 in
Total defl. * I: 6.1 Required I: 25 in"™4
LL defl. * I: 34 Required I: 20 in™4
Actual deflections: TOTAL: 0.055 inches 0.031 inches

Force analysis:

Max. moment; 2180 fi-lb Max Shear: 1744 lbs
Selected Member: (1) DF #2 3.5 X 725
Member properties: Provided: Required:
Moment of inertia: 111.1 in™4 245 in™4
Section Modulus: 30.7 in™3 19.4 in"3
Section Area: 254 in™2 12.6 in"2
Bearing Area: 2.8 in"2

Minimum bearing dimensions: 3.5 X 0.8 inches




John S. Apolis, P.E.
Project: Zahr
Architect:

CSES, Inc.

Page number:

2020.050
29-Jul-20
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Job number:
Date:

BEAM DESIGN (Uniform Load+Concentrated Load)

2015 International Building Code (IBC)

Beam Description: VALLéy BEA M\
Fully Supported: 1 Snow Load: 1
Repetitive Member: P.T. Lumber:
Geometry and Loads:
Span: 19 ft Tributary Width: 5.06 ft
Add'l uniform DL: DL unit load: 20 psf
Add'l uniform LL: LL unit load:
Add'l uniform SL: SL unit load: 25 psf
Add'l uniform WL; WL unit load:
DL Reaction 1: 961 Ibs DL Reaction 2: 961 lbs
LL Reaction 1: 0 lbs LL Reaction 2: 0 Ibs
SL Reaction 1: 1202 Ibs SL Reaction2: 1202 lbs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 lbs
Total Reaction 1: 2163 lbs Total Reaction2: 2163 Ibs
Material Properties:
E 1.8 msi E' 1.8 msi
Fb 2400 psi Fb' 2760 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

2015 NDS

Wind Load:

Wet Use:

P@x > (L-x)= 19 ft

Concentrated DL:

Concentrated LL:

Concentrated SL:

Concentrated WL:

Note: Design automatically uses
load combinations

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 095 ftin Max LL defl: 0.633333333 in
Total defl. * I: 3709 Required I: 390 in™4
LL defl. * I: 206.1 Required I: 325 in™4
Actual deflections: TOTAL: 0.905 inches 0.503 inches
Max. moment: 10275 ft-1b Max Shear: 2163 lbs
Selected Member: (1) GLB 6.75 X 9
Member properties: Provided: Required:
Moment of inertia: 410.1 in™4 390.4 in™4
Section Modulus: 91.1 in"3 44.7 in"3
Section Area: 60.8 in"2 10.6 in"2
Bearing Area: 3.3 in"2
Minimum bearing dimensions: 6.8 X 0.5 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  31-Jul-20
Architect: Page number: R[4
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) _ 2015 NDS
Beam Description: GALAGE Pook HEAVELS
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 9.5 fi Tributary Width: 13.5 ft P@x > (L-x)= 9.5 ft
Add'l uniform DL: DL unit load: 20 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 1283 Ibs DL Reaction 2: 1283 lbs  Note: Design automatically uses
LL Reaction 1: 0 lbs LL Reaction 2: 0 lbs load combinations
SL Reaction 1: 1603 1Ibs SL Reaction 2: 1603 lbs
WL Reaction 1: 0 lbs WL Reaction 2: 0 lbs
Total Reaction 1: 2886 lbs Total Reaction2: 2886 lbs
Material Properties:
E 1.8 msi E' 1.8 msi
Fb 2400 psi Fb' 2760 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.475 ftin Max LL defl: 0.316666667 in
Total defl. * I 61.9 Required I: 130 in™4
LL defl. * I: 344 Required I: 109 in"4
Actual deflections: TOTAL: 0.326 inches 0.181 inches
Force analysis:
Max. moment;: 6853 ft-1b Max Shear: 2886 lbs
Selected Member: (1) GLB 3.125 X 9
Member properties: Provided: Required:
Moment of inertia: 189.8 in"4 130.2 in™4
Section Modulus: 42.2 in"3 29.8 in"3
Section Area: 28.1 in™2 14.2 in"2
Bearing Area: 4.4 in"2
Minimum bearing dimensions: 31 X 1.4 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  31-Jul-20
Architect: Page number: g 5
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: é;AfZ‘l—f,é CLerestiory HL//YQF:&? g
Fully Supported: Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 10 ft Tributary Width: 135 & P@x > (L-x)= 9.5 fit
Add'l uniform DL: DL unit load: 20 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 1350 Ibs DL Reaction 2: 1350 lbs  Note: Design automatically uses
LL Reaction 1: 0 Ibs LL Reaction 2: 0 Ibs load combinations
SL Reaction 1: 1688 Ibs SL Reaction2: 1688 Ilbs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 Ibs
Total Reaction 1: 3038 Ibs Total Reaction2: 3038 lbs
Material Properties:
E 1.8 msi E' 1.8 msi
Fb 2400 psi Fb' 2760 psi
Fv 2635 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.5 ftin Max LL defl: 0.333333333 in
Total defl. * I: 75.9 Required I: 152 in™4
LL defl. * I: 422 Required I: 127 in"4
Actual deflections: TOTAL: 0.421 inches 0.234 inches
Force analysis:
Max. moment: 7594 ft-1b Max Shear: 3038 lbs
Selected Member: (1) GLB 5.125 X 7.5 |
Member properties: Provided: Required:
Moment of inertia: 180.2 in™4 151.9 in™4
Section Modulus: 48.0 in"3 33.0 in"3
Section Area: 384 in"2 15.0 in"2
Bearing Area: 4.7 in"2
Minimum bearing dimensions: 5.1 X 0.9 inches
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Architect: Suzanne Zahr Page number:

CSES, Inc.

2020.050
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BEAM DESIGN (Uniform Load+Concentrated Load)

2015 International Building Code (IBC)
Beam Description: WE‘;! biAM (5’3:/)—%‘)

Fully Supported: Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 10 f Tributary Width: 10.5 fi P@x > (L-x)=
Add'l uniform DL: DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 3339 Ibs DL Reaction 2: 2161 Ibs
LL Reaction 1: 2100 Ibs LL Reaction2: 2100 Ibs load combinations
SL Reaction 1: 3190 Ibs SL Reaction2: 1717 Ibs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 Ibs
Total Reaction 1: 7306 lbs Total Reaction2: 5024 Ibs
Material Properties:
E 2 msi B! 2 msi
Fb 2900 psi Fb' 3339 psi
Fv 290 psi Fv' 334 psi
Fc perp 625 psi Fc perp' 625 psi
Emin  0.914 msi Emin' 0.914 msi

Deflection analysis:

2015 NDS

6.5 ft

3925 1bs

4907 lbs

Note: Design automatically uses

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 600
Max. allowed total defl: 0.5 ftin Max LL defl: 0.2 in
Total defl. * I: 205.8 Required I: 412 in™4
LL defl. * I; 125.5 Required I: 627 in™4
Actual deflections: TOTAL: 0.281 inches 0.171 inches
Force analysis:
Max. moment; 22034 fi-lb Max Shear: 7306 lbs
Selected Member: (1) PSL 5.25 X 11.875
Member properties: Provided: Required:
Moment of inertia: 732.6 in™4 627.5 in™4
Section Modulus: 1234 in"3 79.2 in"3
Section Area: 62.3 in"™2 329 in"2
Bearing Area: 11.7 in"2
Minimum bearing dimensions: 5.3 X 2.2 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 12-Aug-20
Architect: Page number: M R

BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)
2015 International Building Code (IBC)(concentrated load at tip of cantilever 2015 NDS
Beam Description: Sy T4 Bgam VEL FIRE DLACE

Enter 'l' for snow load: 1

Enter 'l' for repetitive member:
Enter '1" for wet use:

Geometry and Loads:

Span: 16 ft Tributary Width: 2 ft
DL unit load: 30 psf LL unit load: 65 psf
Add'l unif. DL: 64 Ib/ft Add'l unif. LL: Ib/ft
Concentrated DL: 3339 lbs Concentrated LL: 3968 Ilbs
Cantilever a: 4 ft
Total point load: 7306.5 lbs
DL uniform load: 124 1b/ft Max DL reaction: 5,724 1bs
LL uniform load: 130 Ib/ft Max LL reaction: 6,584 lbs
Total load: 254 Ib/ft Max Total reaction: 12,308 Ibs
Rsmall 78 lbs
Material Properties:
E 1.8 x 1076 psi E' 1.8 x 1076 psi
Fb 2400 psi Fb' 2801 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.93 x 1076 psi Emin' 0.93 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.8 in Max LL defl: 0.4 in
Cantilever Deflections, TL: 0.4 in LL: 0.2 in
Total Required I: 1,351 in™4 LL Required I: 2,158 in"4
Actual midspan &: TOTAL: 0.143 inches LL 0.043 inches
Actual Cantilever &: TOTAL: 0.217 inches LL. 0.173 inches
Force analysis: Max Shear: 8323 Ibs
Max. moment: 31258 fi-Ib Shear @ d = 7942 lbs
Selected Member: (1) GLB 5125 x 18
Member properties:  Provided: Required:
Moment of inertia: 2,490.8 in™4 2,157.8 in™4
Section Modulus: 276.8 in"3 133.9 in"3
Section Area: 92.3 in"2 39.1 in"2
Bearing Area: 18.9 in"2
Minimum bearing dimensions: 5.1 X 3.7 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: AA ”2
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: '50:..’7?4 977" Em?é.{
Fully Supported: Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 20 ft Tributary Width: 2 ft P@x > (L-x)= 20 fi
Add'l uniform DL: DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 300 Ibs DL Reaction2: ~ 300 lbs  Note: Design automatically uses
LL Reaction 1: 800 Ibs LL Reaction2: 800 lbs load combinations
SL Reaction 1: 0 Ibs SL Reaction 2: 0 Ibs
WL Reaction I: 0 lbs WL Reaction 2: 0 Ibs
Total Reaction 1: 1100 Ibs Total Reaction2: 1100 lbs
Material Properties:
E 2 msi E' 2 msi
Fb 2900 psi Fb' 3339 psi
Fv 290 psi Fv' 334 psi
Fc perp 625 psi Fc perp’ 625 psi
Emin  0.914 msi Emin' 0.914 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 600
Max. allowed total defl: 1 ftin Max LL defl: 0.4 in
Total defl. * I 198.0 Required I: 198 in"4
LL defl. * I: 144.0 Required I: 360 in™4
Actual deflections: TOTAL: 0.405 inches 0.295 inches
Force analysis:
Max. moment: 5500 ft-1b Max Shear: 1100 Ibs
Selected Member: (1) PSL 3.5 X 11.875
Member properties: Provided: Required:
Moment of inertia: 488.4 in™4 360.0 in"4
Section Modulus: 82.3 in"3 19.8 in"3
Section Area: 41.6 in™2 4.9 in"2
Bearing Area: 1.8 in"2
Minimum bearing dimensions: 3.5 X 0.5 inches
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MEMBER REPORT

Main Floor, Floor Joists
1 piece(s) 11 7/8" TJI® 230 @ 16" OC

Cverall Length: 20" &

PASSED

My

&

[1¥]
<

ke
1 L |
All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
Design Results Actual @ Location Allowed | Result LDF | Load: Combination (Pattem) System : Floor
Member Reaction (Ibs) 736 ® 20 5 1/2" | 1060 (1.75") | Passed (69%) 1.00 | 1.0 D + 1.0 L (All Spans) ;ﬁzzf D
Shear (Ibs) 736 @ 20'5 1/2" 1655 Passed (44%) 1.00 |1.0D + 1.0 L (All Spans) Building m - 18C 2015
Moment (Ft-lbs) 3697 @ 10' 5" 4215 Passed (88%) 1.00 |1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.512 @ 10' 5" 0.502 Passed (L/471) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.704 @ 10' 5" 1.004 Passed (L/342) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 31 Any Passed s Ep
« 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-Fro™ Rating include: None.
Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead | FloorLive | Total |Accessories
1 - Stud wall - SPF 5.50" 4.25" 1.75" 208 556 764 |1 1/4" Rim Board
2 - Hanger on 11 7/8" SPF beam 3.50" Hanger! 1.75" /-2 207 551 758 |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
+ 1 See Connector grid below for additional information and/or requirements.
+ 2 Required Bearing Length / Required Bearing Length with Web Stiffeners
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 43" ofc
Bottom Edge (Lu) 20'4" ofc
*T1I joists are only analyzed using Maximum Allowable bracing solutions,
«Maximum allowable bracing intervals based on applied load.
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face F; s Fasty Accessories
2 - Face Mount Hanger 1US2.37/11.88 2,00 N/A 10-10dx1.5 2-Strong-Grip
» Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live
Vertical Load Location (Side) Spacing (0.90) (1.00) |comments
1 - Uniform (PSF) Oto 20' 9" 16" 15.0 40.0 Default Load

Weyerhaeuser Notes

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criterla 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 installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: M 5
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: CFVTUL HEADALS
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 4 ft Tributary Width: 16 ft P@x > (L-x)= 4 fi
Add'l uniform DL: DL unit load: 30 psf Concentrated DL:
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction I: 960 lbs DL Reaction 2: 960 lbs  Note: Design automatically uses
LL Reaction 1: 1280 lbs LL Reaction 2: 1280 lbs load combinations
SL Reaction 1: 800 Ibs SL Reaction 2: 800 Ibs
WL Reaction 1; 0 Ibs WL Reaction 2: 0 lbs
Total Reaction 1: 2520 lbs Total Reaction 2: 2520 lbs

Material Properties:

E 1.6 msi E' 1.6 msi

Fb 900 psi Fb' 1346 psi

Fv 180 psi Fv' 207 psi

Fc perp 625 psi Fc perp' 625 psi
Emin 0.58 msi Emin' 0.58 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 600
Max. allowed total defl: 02 ftin Max LL defl: 0.08 in
Total defl. * I 5 Required I 27 in™4
LL defl. * I 3.7 Required I: 47 in™4
Actual deflections: TOTAL: 0.049 inches 0.034 inches

Force analysis:

Max. moment: 2520 fi-Ib Max Shear: 2520 lbs
Selected Member: (1) DF #2 3.5 X 7.28
Member properties: Provided: Required:
Moment of inertia: 111.1 in™4 46.8 in™4
Section Modulus: 30.7 in"3 22.5 in"3
Section Area: 254 in™2 18.3 in"2
Bearing Area: 4.0 in"2

Minimum bearing dimensions: 3.5 X 1.2 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: M {
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: MASTEL BED/DATH  BEAMS
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 20 ft Tributary Width: 1.33 ft P@x > (L-x)= 18 ft
Add'l uniform DL: DL unit load: 15 psf Concentrated DL: 1680 lbs
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL: 2800 Ibs
Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction 1: 1712 lbs DL Reaction2: ~ 368 lbs  Note: Design automatically uses

LL Reaction 1: 532 lbs LL Reaction 2: 532 lbs load combinations
SL Reaction 1: 2520 lbs SL Reaction 2: 280 lbs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 Ibs

Total Reaction 1: 4232 lbs Total Reaction 2: 977 lbs

Material Properties:

E 2 msi E' 2 msi

Fb 2900 psi Fb' 3339 psi

Fv 290 psi Fv' 334 psi

Fc perp 625 psi Fc perp' 625 psi
Emin  0.914 msi Emin' 0.914 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 1 ftin Max LL defl: 0.5 in
Total defl. * I 3273 Required I: 327 in™4
LL defl. * I: 218.1 Required I: 436 in™4
Actual deflections: TOTAL: 0.670 inches 0.446 inches
Max. moment: 8317 fi-lb Max Shear: 4232 lbs
Selected Member: (1) PSL S X 11.875
Member properties: Provided: Required:
Moment of inertia: 488.4 in™4 436.1 in™4
Section Modulus: 82.3 in"3 29.9 in"3
Section Area: 41.6 in™2 19.0 in"2
Bearing Area: 6.8 in"2

Minimum bearing dimensions: 3.5 X 1.9 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: M 7A
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: 5,4”,1/;\ B EA A
Fully Supported: Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 7 ft Tributary Width: 16 ft P@x > (L-x)= 5.5 ft
Add'l uniform DL: DL unit load: 30 psf Concentrated DL: 368 lbs
Add'l uniform LL: LL unit load: 40 psf Concentrated LL: 532 Ibs
Add'l uniform SL: SL unit load: 25 psf Concentrated SL: 280 Ibs
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 1969 lbs DL Reaction2: 1759 lbs  Note: Design automatically uses
LL Reaction 1: 2658 lbs LL Reaction 2: 2354 lbs load combinations
SL Reaction 1: 1620 Ibs SL Reaction 2: 1460 Ibs
WL Reaction 1: 0 lbs WL Reaction 2: 0 lbs
Total Reaction 1: 5178 Ibs Total Reaction2: 4619 lbs
Material Properties:
E 2 msi E 2 msi
Fb 2900 psi Fb' 3339 psi
Fv 290 psi Fv' 334 psi
Fc perp 625 psi Fc perp' 625 psi
Emin  0.914 msi Emin' 0.914 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.35 ftin Max LL defl: 0.175 in
Total defl. * I 45.5 Required I: 130 in™4
LL defl. * I 31.2 Required I: 178 in™4
Actual deflections: TOTAL.: 0.093 inches 0.064 inches
Max. moment: 8468 fi-lb Max Shear: 5178 lbs
Selected Member: (1) PSL 3.5 X 11.875
Member properties: Provided: Required:
Moment of inertia: 488.4 in"4 178.1 in"4
Section Modulus: 82.3 in"3 30.4 in"3
Section Area: 41.6 in™2 23.3 in™2
Bearing Area: 8.3 in"2
Minimum bearing dimensions: 3.5 X 2.4 inches




A

4 FORTE 3

MEMBER REPORT

Main Floor, Beam Under North Wall
1 piece(s) 7" x 11 7/8" 2.0E Parallam® PSL

Overall Length: 20° &'

PASSED
ME

=
&

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

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Floor
Member Reaction (Ibs) 7435 @ 3 1/2" 7435 (1.70") | Passed (100%) ~ | 1.0D + 1.0 (All Spans) :j’;:’n‘: ;“;"' R:ls“j‘mi:’“
Shear (1bs) 7271 @ 1' 3 3/8" 18481 Passed (39%) 1.15 | 1.0 D + 1.0 S (All Spans) Building Code : 18C 2015
Moment (Ft-lbs) 24721 @3' 9" 45776 Passed (54%) 1.15 | 1.0 D + 1.0 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.308 @ 8' 11 3/4" 0.503 Passed (L/784) - | 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.845 @ 9'6 13/16" 1.006 Passed (L/286) - |1.0D + 0.75L + 0.75 S (Al Spans)
« Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
« Member should be side-loaded from both sides of the member or braced to prevent rotation.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead |FloorLive| Snow | Total |Accessories
1 - Hanger on 11 7/8" SPF beam 3.50" Hanger! 170" 4235 552 3241 8028 |See note :
2 - Stud wall - SPF 5.50" 4.25" 1.50" 1711 554 673 2938 |1 1/4" Rim Board
« 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
+ t See Connector grid below for additional information and/or requirements.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 20" 4" ofc
Bottom Edge (Lu) 20' 4" ofc
«Maximum allowable bracing intervals based on applied load.
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners ber F: s |Acces
1 - Face Mount Hanger HGUS7.25/10 4.00" N/A 46-16d 16-16d
« Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments
0 - Self Weight (PLF) 31/2"to 207 3/4" N/A 26.0 - -
1 - Uniform (PSF) 0 to 20 9" (Front) 14 15.0 40,0 - Default Load
2 - Point (Ib) 3'9" (Front) N/A 3131 3914
3 - Uniform (PLF) 0 to 15 7* (Front) N/A 120.0 -
Weyerhaeuser Notes

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 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
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: M ¢
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) . 2015 NDS
Beam Description: 2¢p200/ | KIMN (WEST)
Fully Supported: 1 Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span:| 6.5 fi Tributary Width: 2 fi P@x > (Lx)= 6.5 ft
Add'l uniform DL:| 120 lbs/ft DL unit load: 15 psf Concentrated DL.:
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction 1: 488 Ibs DL Reaction 2: 488 Ibs  Note: Design automatically uses

LL Reaction 1: 260 Ibs LL Reaction 2: 260 lbs load combinations
SL Reaction 1: 0 Ibs SL Reaction 2: 0 Ibs
WL Reaction 1: 0 lbs WL Reaction 2: 0 lbs

Total Reaction 1: 748 lbs  Total Reaction 2: 748 Ibs

Material Properties:

E 2 msi E' 2 msi

Fb 2600 psi Fb' 2604 psi

Fv 285 psi Fv' 285 psi

Fc perp 750 psi Fc perp' 750 psi
Emin 1.016 msi Emin' 1.016 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.325 ftin Max LL defl: 0.1625 in
Total defl. * I: 4.6 Required I: 14 in™4
LL defl. *I: 1.6 Required I: 10 in*4
Actual deflections: TOTAL: 0.019 inches 0.007 inches

Force analysis:

Max. moment: 1215 fi-Ib Max Shear: 748 lbs
Selected Member: (1) LVL 1.75 X 11.875
Member properties: Provided: Required:
Moment of inertia: 244.2 in™4 14.2 in™4
Section Modulus: 41.1 in™3 5.6 in™3
Section Area: 20.8 in™2 3.9 in"2
Bearing Area: 1.0 in"2

Minimum bearing dimensions: 1.8 X 0.6 inches




4 FORTE =

MEMBER REPORT

Main Floor, East Bedroom 1 Beam
1 piece(s) 7" x 11 7/8" 2.0E Parallam® PSL

STIESS CAGE oty - £L=R-5

Cverall Length: 14' &

EIA..

[

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

Design Results Actual @ Location Aliowed Result LDF | Load: Combination (Pattern) System : Floor o
Member Type : Flush Beam
Member Reaction (Ibs) 13136 @ 3 1/2" 13136 (3.00") | Passed (100%) s ;g’ags)* 0.525E +0.75L + 0.75 S (All bl
Shear (Ibs) 11386 @ 1'33/8" 18481 | Passed (62%) 1.15 [1.0D +0.75 L + 0.75 S (All Spans) b i
Moment (Ft-Ibs) 27635 @ 7' 4 5/16" 39805 Passed (69%) 1.00 |1.0 D + 1.0 L (All Spans) PR
e Py 1.0D + 0.525E + 0.7SL + 0.75 S (All
Spans)
1.0D + 0.525E+ 0.75L + 0.75 S (All
Spans)
» Deflection criteria: LL (L/480) and TL (L/240).
+ Allowed moment does not reflect the adjustment for the beam stability factor.
* -354 Ibs uplift at support located at 14' 5", Strapping or other restraint may be required.
+ Member should be side-loaded from both sides of the member or braced to prevent rotation.
Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead |FloorLive| Snow | Seismic | Total |Accessories
1- Hanger on 11 7/8" SPF beam 350" | Hanger: | 3.00° 6642 3868 3580 | 2083/-2083 ’ggg" * | See note *
2 = Stud wall = SPF 5.50" 4.25" 332" 3960 3469 761 | 39003900 | 390" |1 174" im Board
* 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,
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 14' 4" o/c
Bottom Edge (Lu) 14' 4" ofc
*Maximum allowable bracing intervals based on applied load.
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fast s |A
1 - Face Mount Hanger Connector not found NfA MNfA NfA NfA
+ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Tributary Width |  (0.90) (1.00) (1.15) (1.60)  |comments
0 - Self Weight (PLF) 31/2" to 14' 7 3/4" N/A 26.0 - -
1 - Uniform (PSF) 0 to 14' 9" (Front) 1n'e" 15.0 40.0 - - Default Load
2 - Uniform (PLF) 0 to 14' 9" (Front) N/A 120.0 -
3 - Point (Ib) 9' 6" (Front) N/A 1680 2100 5983 Seismic x2.5
4 - Point (Ib) 2' (Front) N/A 4235 552 3241 -
POVENVITS Setivare Onoeseor Job Notes 8/12/2020 9:18:16 PM UTC
Evan Apolis Zahr ﬁ :
CSES, Inc ForteWEB v3.0, Engine: V8.1.2.3, Data: V8.0.0.0
(206) 369-3984 ) -
episoen@gmail.com Weyerhacuser File Name: Zahr
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MEMBER REPORT

Main Floor, East Bedroom 1 Beam
1 piece(s) 7" x 11 7/8" 2.0E Parallam® PSL

DEFLEC TIeA! CASE

Qverall Length: 14' &'

B -—

|
)
[

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

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System 1Tﬁ°°f -

Member Type : EBeam
Member Reaction (Ibs) 12480 @ 3 1/2" 12480 (2.85") | Passed (100%) - éﬁoar?s; CEBERIBLFAIEI | i i
Shear (Ibs) 11386 @ 1'3 3/8" 18481 | Passed (62%) 1.15 [1.0D +0.75 L + 0.75 S (All Spans) e 2_“1:0
Moment (Ft-Ibs) 27635 @ 7' 4 5/16" 39805 Passed (69%) 1.00 |1.0 D + 1.0 L (Al Spans) plon Metroasion ¢
Live Load Defl. (in) 0365@7'51/8" 0.471 Passed (L/465) = él.:?al?s;. 0525 E+0.751 +0.75S (NI
Total Load Defl. (in) 0.687 @ 7' 4 3/16" 0706  |Passed (L/247) « EI‘ZES)* SRS EeRhm L0
« Deflection criteria: LL (L/360) and TL (L/240).
= Allowed moment does not reflect the adjustment for the beam stability factor.
= Member should be side-loaded from both sides of the member or braced to prevent rotation,

Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required Dead | FloorlLive| Snow Seismic | Total |Accessories
1=Haager.on' 11, 7/8" SPF beam 350" | Hangerr | 285* 6642 3868 3580 | 833833 | M2 [see note :
2- Sud wall - SPF 550" 4.25" 2.50° 3960 3469 61 | 1560/-1560 | 19220 |1 1/4" Rim Boarg
* 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,
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 14' 4" ofc
Bottom Edge (Lu) 14'4" ofc
*Maximum allowable bracing intervals based on applied load.
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
1 - Face Mount Hanger Connector not found N/A N/A N/A N/A
« Refer to manufacturer notes and Instructions for proper installation and use of all connectors.
Dead Floor Live Snow Seismic
Vertical Loads Location (Side) Tributary Width |  (0.90) (1.00) (1.15) (1.60)  |comments
0 - Self Weight (PLF) 31/2"to 14' 7 34" N/A 26.0 - - -
1 - Uniform (PSF) 0 to 14' 9" (Front) 16 15.0 40.0 Default Load
2 - Uniform (PLF) 0 to 14' 9" (Front) N/A 120.0 . - -
3 - Point (Ib) 9 6" (Front) N/A 1680 2100 2393
4 - Point (Ib) 2' (Front) N/A 4235 552 3241 -
ForteWEB Software Operator Job Notes 8/12/2020 9:19:10 PM UTC
Evan Apolls Zahr :
CSES, Inc A ForteWEB v3.0, Engine: V8.1.2.3, Data: v8.0.0.0
(206) 369-3984 .
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z FORTE 3

MEMBER REPORT

Main Floor, North Cantilever Beam
1 piece(s) 5 1/4" x 11 7/8" 2.0E Parallam® PSL

i QA BY PETAILIMG

Cverall Length: 13' 10 3/4'

FATI

| o7 1 o — =

M|

Ot

P 0

i H

LI 1]

[ B | 1

36 bl g6 I
q A A |
All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Floor
Member Type : Flush Beam
Member Reaction (Ibs) 17496 @ 3'85/8" | 17227 (5.25") | Passed (102%) = |aons PRI EERIBLERREL | L v Nt
Shear (Ibs) 11684 @ 2'6 1/8" 12053 | Passed (97%) 1.00 | 1.0 D + 1.0 L (All Spans) cmem Ptk
Moment (Ft-Ibs) -16763 @ 3' 8 5/8" 29854 | Passed (56%) 100 [10D + 1.0L (Al Spans) e L
Live Load Defl. (in) 0.167 @0 0.200 Passed (2L/534) | -- ;fm?s; Vel r el
Total Load Defl. (in) 0.352 @0 032 |Pssscaasey | = [RRFAMEEFOELNGISSIN
« Deflection criteria: LL (L/480) and TL (L/240). -
« Overhang deflection criteria: LL (21/0.2") and TL (2L/240).
* Allowed moment does not reflect the adjustment for the beam stability factor.
Bearing Length Loads to Supports (lbs)
Supports Total | Available | Required | Dead |FloorLlive| Snow | Seismic | Total |Accessories
4 N .- TR 5.25" 5.25" 5.33" 9720 4705 4023 | 2341/-2341 zgialf " | Blocking
2- Stud well - SPF 5,50" 5.50" 1.50" -235 -577 443 | 259258 | %3 |Biocking
= Blocking Panels are assumed to carry no lcacs appiied directly above them and the full load 1s applied to the member being designed.
Lateral Bracing Bracing Intervals Comments
Tep Edge (L) 13 11" /e
Bottom Edge (Lu) 13' 11" ofc
«Maximum allowable bracing intervals based on applied load.
Dead Floor Live Snow Seismic

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) (1.60) Comments
0 - Self Weight (PLF) 0 to 13' 10 3/4" N/A 19.5 - - -
1 - Uniform (PSF) 0 to 13' 10 3/4" (Front) 2 75.0 - - - Default Load
2 - Point (Ib) 0 (Front) NJA 488 260 -
3 - Point (Ib) 2' 6" (Front) N/A 6642 3868 3580 2083
Weyerhaeuser Notes

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 s 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 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
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Date:  15-Oct-20
Architect: Page number: |2
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description:  DEci BF A
Fully Supported: 1 Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 23 ft Tributary Width: 4 ft P@x > (Lx)= 23 ft
Add'l uniform DL: DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 60 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL; WL unit load: Concentrated WL:
DL Reaction 1: 690 Ibs DL Reaction2: 690 Ibs  Note: Design automatically uses
LL Reaction 1: 2760 lbs LL Reaction2: 2760 Ibs load combinations
SL Reaction 1: 0 lbs SL Reaction 2: 0 Ibs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 lbs
Total Reaction 1: 3450 Ibs Total Reaction2: 3450 Ibs
Material Properties:
E 1.8 msi E' 1.8 msi
Fb 2400 psi Fb' 2334 psi
Fv 265 psi Fv' 265 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin’ 0.95 msi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 2
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 1.15 ft in Max LL defl: 0.766666667 in
Total defl. * I: 10494 Required I: 913 in™4
LL defl. * I 839.5 Required I: 1,095 in™4
Actual deflections: TOTAL: 0.931 inches 0.744 inches
Force analysis:
Max. moment: 19838 fi-Ib Max Shear: 3450 lbs
Selected Member: (1) GLB 5.5 X 13.5
Member properties: Provided: Required:
Moment of inertia: 1,127.7 in™4 1,095.0 in"4
Section Modulus: 167.1 in"3 102.0 in"3
Section Area: 74.3 in™2 19.5 in"2
Bearing Area: 5.3 in"2

Minimum bearing dimensions: 5.5 X 1.0 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: A4 |3
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: Dfc JoisT
Fully Supported: 1 Snow Load: Wind Load:
Repetitive Member: 1 P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 10 ft_ [Tributary Width:| 1.33 ft P@x > (L-x)= 10 fi
Add'l uniform DL: DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 60 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction 1: 100 lbs DL Reaction 2: 100 Tbs  Note: Design automatically uses

LL Reaction 1: 399 Ibs LL Reaction 2: 399 Ibs load combinations
SL Reaction 1: 0 Ibs SL Reaction 2: 0 lbs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 Ibs

Total Reaction 1: 499 lbs  Total Reaction 2: 499 Ibs

Material Properties:

E 1.3 msi E' 1.3 msi

Fb 850 psi Fb' 1075 psi

Fv 150 psi Fv' 150 psi

Fc perp 405 psi Fc perp' 405 psi
Emin 0.47 msi Emin' 0.47 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.5 ftin Max LL defl: 0.25 in
Total defl. * I 17.3 Required I: 35 in™4
LL defl. * I: 13.8 Required I: 55 in™4
Actual deflections: TOTAL: 0.175 inches 0.140 inches

Force analysis:

Max. moment: 1247 fi-lb Max Shear: 499 lbs
Selected Member: (1) HF #2 1.5 X 9.25
Member properties: Provided: Required:
Moment of inertia: 98.9 in™4 55.2 in™4
Section Modulus: 214 in"3 13.9 in"3
Section Area: 13.9 in™2 5.0 in"2
Bearing Area: 1.2 in"2

Minimum bearing dimensions: 1.5 X 0.8 inches




4 FORTE =

MEMBER REPORT

Main Floor, Short Span Floor Joists
1 piece(s) 11 7/8" TJI® 110 @ 16" OC

Overall Length: 17" 3°

PASSED

/MY

o} 8]
L 16' & ly
1 [
All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

Design Results Actual @ Location Allowed | Result LDF | Load: Combination (Pattern) DyStEs Floor
Member Reaction (Ibs) 631 @4 1/2" 1375 (3.50") | Passed (46%) 1.00 | 1.0 D + 1.0 L (All Spans) ';u"l';:; ::’“' L "
Shear (Ibs) 605 @ 5 1/2" 1560 Passed (39%) 1.00 1.0 D + 1.0 L (All Spans) Buiiding Code : 18C 2015
Moment (Ft-Ibs) 2546 @ 8' 8 1/2" 3160 Passed (81%) 1.00 |1.0 D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.309 @ §8' 8 1/2" 0.417 Passed (L/647) -- | 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.425@ 8' 8 1/2" 0.833 Passed (L/471) .- |[1.0D + 1.0 L (All Spans)
TJ-Pro™ Rating 41 Any Passed A

« Deflection criterfa: 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 indlude: None.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead | FloorLive | Total |Accessories
1 - Stud wall - SPF 5.50" 4.25" 175" 174 464 638 |1 1/4" Rim Board
2 - Stud wall - SPF 5.50" 4.25" 1.75" 174 464 638 |1 1/4" Rim Board
= Rim Board Is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 36" ofc
Bottom Edge (Lu) 17' 3" ofc
*T1I joists are only analyzed using Maximum Allowable bracing solutions.
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) | comments
1 - Uniform (PSF) Oto17'5 16" 15.0 40.0 Default Load

Weyerhaeuser Notes

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 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
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Date: 12-Aug-20
Architect: Suzanne Zahr Page number: M| 5
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: Dl HeApEus
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:

Geometry and Loads:

Span: 11 f Tributary Width: 10 ft P@x > (L-x)= 8 ft

Add'l uniform DL:| 60 lbs/ft DL unit load: 15 psf Concentrated DL: 1712 1lbs

Add'l uniform LL:| 240 lbs/ft LL unit load: 40 psf Concentrated LL: 532 lbs

Add'l uniform SL: SL unit load: Concentrated SL: 2520 lbs

Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction 1: 2400 Ibs DL Reaction2: 1622 Ibs  Note: Design automatically uses
LL Reaction 1: 3907 Ibs LL Reaction2: 3665 Ibs load combinations
SL Reaction 1: 1833 Ibs SL Reaction 2: 687 Ibs
WL Reaction 1: 0 lbs WL Reaction 2: 0 lbs
Total Reaction 1: 6705 Ibs Total Reaction2: 5287 Ibs

Material Properties:

E 1.8 msi E' 1.8 msi

Fb 2400 psi Fb' 2760 psi

Fv 265 psi Fv' 305 psi

Fc perp 650 psi Fc perp' 650 psi
Emin 0.95 msi Emin' 0.95 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.55 ftin Max LL defl: 0.275 in
Total defl. * I: 250.4 Required 1: 455 in™4
LL defl. * I; 177.9 Required I: 647 in™4
Actual deflections: TOTAL: 0.339 inches 0.241 inches

Force analysis:

Max. moment: 16289 fi-1b Max Shear: 6705 lbs
Selected Member: (1) GLB 5.125 X 12
Member properties: Provided: Required:
Moment of inertia: 738.0 in™4 646.9 in™4
Section Modulus: 123.0 in™3 70.8 in"3
Section Area: 61.5 in™2 33.0 in"2
Bearing Area: 10.3 in"2

Minimum bearing dimensions: 5:l X 2.0 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  14-Oct-20
Architect: Suzanne Zahr Page number: /7 / é
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: EA?’T HEADF A
Fully Supported: Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 16.5 ft | Tributary Width: 6 ft P@x > (L-x)= 16.5 ft
Add'l uniform DL:| 135 Ibs/ft DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 40 psf Concentrated LL:
Add'l uniform SL:| 225 Ibs/ft SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:

DL Reaction 1: 1856 lbs DL Reaction2: 1856 lbs  Note: Design automatically uses

LL Reaction 1: 1980 Ibs LL Reaction 2: 1980 Ibs load combinations
SL Reaction 1: 1856 lbs SL Reaction 2: 1856 Ibs
WL Reaction 1: 0 Ibs WL Reaction 2: 0 Ibs
Total Reaction 1: 4733 Ibs Total Reaction2: 4733 lbs

Material Properties:

E 2 msi E 2 msi

Fb 2900 psi Fb' 3339 psi

Fv 290 psi Fv' 334 psi

Fc perp 625 psi Fc perp' 625 psi
Emin  0.914 msi Emin' 0.914 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.825 ft in Max LL defl: 0.55 in
Total defl. * I: 575.4 Required I: 697 in™4
LL defl. *I: 387.7 Required I: 705 in™4
Actual deflections: TOTAL: 0.785 inches 0.529 inches

Force analysis:

Max. moment; 19525 fi-1b Max Shear: 4733 lbs
Selected Member: (1) PSL 528 X 11.875
Member properties: Provided: Required:
Moment of inertia: 732.6 in™4 705.0 in"4
Section Modulus: 123.4 in™3 70.2 in™3
Section Area: 62.3 in"2 21.3 in™2
Bearing Area: 7.6 in"2

Minimum bearing dimensions: 5.3 X 1.4 inches
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Criteria I Soil Data I [
Retained Height = e00ft Allow Soil Bearing = 2,000.0 psf N
: W Equivalent Fluid Pressure Method I
Wall height above soil = 0.50 Active Heel Pressure =  35.0 psfift '
Slope Behind Wall = 0.00 |
Height of Scil over Toe = 0.00in ) = 5
Water height over heel = 0.0 Passive Pressure = 350.0 psfrt
Soil Density, Heel = 130.00 pcf
Soil Density, Toe = 130.00 pef ;
Footing||Sail Friction = 0.400 &)
Soil height to ignore SRS
for passive pressure = 12.00 in = :
Surcharge Loads ' Lateral Load Applied to Stem ' Adjacent Footing Load I
Surcharge Over Heel = 40.0 psf Lateral Load = 0.0 #/t Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surchafrge OverToe = ~ oo -..Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed or Sliding & C{verlummg Load Type = Wind (W) Wa".“’ Ftg CL Dist = ~0.00ft
Axial Load Applied to Stem (Service Level) Footing Type . Line Load
: Base Above/Below Soil  _
Axial Dead Load = 2000k Wind on Exposed Stem - 0.0 psf at Back of Wall = e
Axial Live Load = 340.0 Ibs (Service Level) i ' i =
Axial Load Eccentricity = 0.0 in I S 420
Earth Pressure Seismic Load
Methcd . Uniform Uniform Seismic Force =  70.000
Multiplier Used = 7.000 Total Seismic Force = 700.000

(Multiplier used on soil density)

I Design Summaz I [ Stem Construction I Bottom
Stem OK

Design Height Above Ftg ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning v 1.57 OK Design Method = LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 3,746 |bs Rebar Spacing = 6.00
...resultant ecc. = 2.44 in Rebar Placed at = Edge
Soil Pressure @ Toe = TIOREOK e oen ¥
Soil Pressure @ Heel = 433 psf OK .
Allowable - 2,000 psf Total F_orce @ Section
Soil Pressure Less Than Allowable Service Level lbs =
ACIFactored @ Toe = 1,006 psf Strength Level lbs= 3,053.1
ACI Factored @ Heel = 607 psf ”""g‘"-“.""'f“"f' el
Footing Shear @ Toe = 21.0 psi OK STE LA =
Footing Shear @ Heel = 19.0 psi OK Strength Level f-#=10,336.8
Allowable = 75.0 psi Moment.....Allowable = 10,4004
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 2,347.7 lbs Service Level psi=
Strength Level psi= 40.7
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.25
Masonry Data
fm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0
Load Factors Short Term Factor =
Building Code IBC 2018,ACI Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrete Data
Wind, W 1.000 fe psi=  2,500.0

Seismic, E 1.000 Fy psi= 60,000.0




Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Project Name/Number :
Title RW1:

Dsgnr:

Description....

This Wall in File: c:\users\brett johnson\documents\retainpro 10 project files\zahr.rpx

zahr
Page : EQ
Date: 10 AUG 2020

etainPro (c - 2 .20.03.31
License : KW-0606129

7
Licer_'l_s_f To : CSES In; —
Concrete Stem Rebar Area Details

|

Cantilevered Retaining Wall

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

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.3873 in2/ft
(4/3) * As : 0.5164 in2/ft Min Stem T&S Reinf Area 1.824 in2
200bd/fy : 200(12)(8.25)/60000 : 0.25 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 :
============ One layer of : Two layers of :
Required Area : 0.3873 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.4 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.8467 in2/ft #@ 27.50 in #6@ 55.00 in
Footing Data | Footing Design Results I
Toe Width = 3751t Toe Heel
Heel Width = 1.17 Factored Pressure = 1,008 607 psf
Total Footing Width = 4.92 Mu' : Upward = 76,344 0 ft#
Footing Thickness = 12.00 in Mu' : Downward = 15,188 937 ft#
, ; Mu: Design = 5,096 937 ft-#
Key Width = 0.00in Actual 1-Way Shear = 2096  19.04 psi
Key Depth 0.00 in Allow 1-Way Shear = 7500  40.00 psi
Key Distance from Toe = 0.00t Toe Reinforcing = #4@6.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
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@ 9.25 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.77 in, #8@ 36.57 in, #9@ 46

Heel: phiMn = phi'5'lambda’sgrt(fc)'Sm
Key: No key defined

Min footing T&S reinf Area 1.27  in2

Min footing T&S reinf Area per foot

0.26 in2 At

If one layer of horizontal bars:; If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52in
#5@ 14.351in #5@ 28.70 in
#@ 20.37 in #6@ 40.74 in
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Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....

Force Distance Moment Force Distance = Moment
ltem lbs ft ft# lbs ft ft-#
HL Act Pres (ab water tbl) 1,750.0 3.33 5,833.3 Soil Over HL (ab. water tbl) 585.4 4.67 2,731.9
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 4.67 2,731.9
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel 107.7  5.00 538.5 Surcharge Over Heel = 20.0 4.67 934

Surcharge Over Toe Adjacent Footing Load

Adjacent Footing Load Axial Dead Load on Stem= 540.0 4.08 816.7
Added Lateral Load * Axial Live Load on Stem = 340.0 4.08 1,388.3
Load @ Stem Above Soil = Soil Over Toe =
Seismic Earth Load = 4900  5.00 2,450.0 Surcherge OverTos: =
= Stem Weight(s) = 950.0 4.08 3,879.2
_— _— Earth @ Stem Transitions=
Total = 23477 OTM. = 8.621.8 Footing Weight = 737.6 2.46 1,813.3
Key Weight =
Resisting/Overturning Ratio = 1.57 Vert. Component = 912.9 4.92 4,488.9
Vertical Loads used for Soil Pressure = 3,745.9 Ibs Total = 34059 Ibs RM.= 138233
" 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS 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) 0.039 in

IS Not g If the ne S




Project Name/Number : zahr F
Use menu item Settings > Printing & Title Block Title : Page : L{
to set these five lines of information Dsgnrl: _ Date: 15 OCT 2020
for your program. Description....

WM SPA WALL

This Wall in File: ¢ \users\eplso\documents retainpro 10 project files\zahr.RPX

etainPro (c u ..
License : KW-08061297 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : CSES, Inc
Criteria ‘Soil Data
Retained Height = 5.50 ft Allow Soil Bearing = 2,000.0 psf
) . Equivalent Fluid Pressure Method
Wall height above soil = 0.0t Active Heel Pressure = 450 psfift i
Slope Behind Wall = 0.00 ;
Height of Soil over Toe = 0.001n , = ’
Water height over heel = 0.0ft Pa;.swe P_ressure - 360.0:pstmt
Soil Density, Heel = 130.00 pcf |
Soil Density, Toe = 130.00 pcf !
Footing||Soil Friction = 0.400 ~ |
Soil height to ignore
for passive pressure = 1200 in

Surcharge Loads ] Lateral Load Applied to Stem M Adjacent Footing Load I

Surcharge Over Heel 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0lbs
NOT Used To Resist Sltdmg & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 320.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used f_q_r__Shdlng__&___Q_verturnmg _ Load Type = Wind (W) Wall_to Ftg CL Dist = ‘ 0.00 ft

Axial Load Applied to Stem (Service Level) Footing Type , Line Load

il Base Above/Below Soil  _ 0.0

Axial Dead Load = 400.0 Ibs Wind on Exposed Stem _ 0.0 psf at Back of Wall - oft

Axial Live Load = 700.0 Ibs (Service Level) ; ' : =

Axial Load Eccentricity =  0.0in Polsscn's Ratio R0

_Earth Pressure Seismic Load I

Method : Uniform Uniform Seismic Force =  44.333

Multiplier Used = 7.000 Total Seismic Force = 280.778

(Multiplier used on soil densﬂy)

Design Summaz A ' Stem Construction "'| _ Bottom
] H Stem OK

Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios - Wall Material Above "Ht" = Concrete
Overturning 1.59 OK Design Method = LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 2,442 |bs Rebar Spacing = 11.00
...resultant ecc. = 8.46 in Rebar Placed at = Edge
SOI! pressure @ Toe - 0 psf OK Deslgn Data L o ) rm— E— S—
; = fb/FB + fa/Fa 0.524
Soil Pressure @ Heel = 1,553 psf OK .
Total Force @ Section
Allowable = 2,000 psf el Ibs =
Soil Pressure Less Than Allowable RIS Lve e
ACI Factored @ Toe = 0 psf Strength Level lbs=  1,485.1
ACI Factored @ Heel = 3,024 psf Mogeqt...LAmu?I -
Footing Shear @ Toe = 1.6 psi OK Svoe e =
Footing Shear @ Heel = 6.6 psi OK Strength Level ft#= 3,085.9
Allowable = 75.0 psi Moment..... Allowable = 58838
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 1,208.7 Ibs Service Level psi=
Strength Level psi= 19.8
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.25
Masonry Dam S — e — —— S ——
fm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' -
Wall Weight psf= 100.0
Load Factons S Shiset o E sl -
Building Code IBC 2018,ACI Equiv. Solid Thick. -
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.800 Concrete Data —— e I I
Wind, W 1.000 fc psi=  2,500.0

Seismic, E 1.000 Fy psi= 60,000.0
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"Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.1156 in2/ft
(4/3) * As : 0.1542 in2/ft Min Stem T&S Reinf Area 1.056 in2
200bd/fy : 200(12)(6.25)/60000 : 0.25 in2/t 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 : 0.2182 in2/ft #5@ 19.38 in #5@ 38.75in
Maximum Area : 0. 8467 |n2!ft #6@ 27.50 in #6@ 55.00 in
Footing Data I Footing Design Results I
Toe Width = 2.50 ft Toe Heel
Heel Width = 067 Factored Pressure = 0 3,024 psf
Total Footing Width = 317 Mu': Upward = 17,504 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 24,825 0 ft-#
. _ . Mu: Design = -610 0 ft#
ﬁg;’ gggm o ledenm Actual 1-Way Shear = 1.65 6.60 psi
: Allow 1-Way Shear = 75.00 40.00 psi
ey Pistante fiom Tog:. = 2.00 #t Toe Reinforcing = #4@11.00in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Densny = 150.00 pcf Key Reinforcing = None Spec'd
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 068 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@ 17.221in #5@ 34.44in

#6@ 24.44 in #6@ 48.89 in
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Summary of Overturning & Resisting Forces & Momenté '

.....OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
om : _— i Em—. b R Ot
HL Act Pres (ab water tbl) 902.5 2.11 1,905.3 Soil Over HL (ab. water tbl) 0.2 3.17 0.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 3.17 0.8
Hydrostatic Force Watre Table
Buoyant Force - Sloped Soil Over Heel =
Surcharge over Heel = 109.6 3.17 347.1 Surcharge ngr Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem= 1,100.0 2.83 1,133.3
Added Lateral Load = * Axial Live Load on Stem = 700.0 2.83 1,983.3
Load @ Stem Above Soil = Soil Over Toe =
Seismic Earth Load a 196.5 517 622.4 Surcharge Over Toe =
= Stem Weight(s) = 550.0 2.83 1,558.3
- — e Earth @ Stem Transitions=
Total = 12087 OTM. = 26748 Footing Weigh = 395.9 1.58 626.9
Key Weight = 2.50
Resisting/Overturning Ratio = 1.59 Vert. Component = 396.2 BT 1,254.6
Vertical Loads used for Soil Pressure = 2,442.3 Ibs Total= 17423 Ibs RM.= 45739
* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

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) 0.059 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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Cantilevered Retaining Wall

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

| Criteria I Soil Data

Retained Height = 6.00 ft Allow Soil Bearing = 2,000.0 psf ;
: L Equivalent Fluid Pressure Method |
Wall height above soil = WODR Active Heel Pressure = 350 psfift '
Slope Behind Wall = 0.00 '
Height of Soil over Toe =  12.00in : N
Water height over heel = 0.0 ft PRasye Fmnnre i s o
Soil Density, Heel = 130.00 pcf
Soil Density, Toe = 130.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads i Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 50.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
NOT Used To Resist Sliding & Overturmng ‘__Her;gm to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overturmng Load Type = Wind (W) Wall to Ftg CL Dist = ~0.00 f
Axial Load App!led to Stem (Service Level) Footing Type . Line Load
E Base Above/Below Soil  _ 0.0 f
Axial Dead Load = 330.0 Ibs Wind on Exposed Stem — 0.0 psf at Back of Wall = 0
Axial Live Load = 0.0 Ibs Service Level ; ' ; =
Axial Load Eccentricity = 0.0in { ) PRisson's Rutio .- B
Earth Pressure Seismic Load I
Method : Uniform Uniform Seismic Force =  47.833
Multiplier Used = 7.000 Total Seismic Force = 326.861

(Multiplier used on soil densrty)

Det-‘.lgn Summaz i ' Stem Construction | Bottom i :
- Stem OK
Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning 260 OK Design Method = LRFD
Sliding = 1.58 OK Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 3,715 lbs Rebar Spacing = 12.00
...resultant ecc. & 2.08 in Rebar Placed at = Edge
i PO -
Soil Pressure @ Toe = 1,151 psf OK Hemgn D &
A fb/FB + fa/Fa 0.603
Soil Pressure @ Heel = 642 psf OK .
Total Force @ Section
Allowable = 2,000 psf Sarvice: Lavid -
Soil Pressure Less Than Allowable NEVICH LY i
ACI Factored @ Toe = 1,661 psf Strength Level lbs= 14242
ACI Factored @ Heel B 926 psf Mogteqt...fctu]al -
Footing Shear @ Toe = 7.4 psi OK N L "
Footing Shear @ Heel = 8.5 psi OK Strength Level fti#=  3,264.7
Allowable = 75.0 psi Moment..... Allowable = 54128
Sliding Calcs Shear.....Actual
Lateral Sliding Force = 1,137.9 Ibs Service Level psi=
less 100% Passive Force = - 413.2 Ibs Strength Level psi= 19.0
less 100% Friction Force = - 1,350.0 Ibs Shear.....Allowable psi = 75.0
Added Force Req'd = 0.0 lbs OK Anet (Masonry) in2=
...for 1.5 Stability = 0.0 bs OK Rebar Depth ‘d' in= 6.25
Masonry Data = T
fm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
considered in the calculation of soil bearing pressures. Modular Ratio 'n' =
Wall Weight psf= 100.0
Load Factors N S == Short Term Factor =
Building Code IBC 2018,ACI Equiv. Solid Thick. =
Dead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1.600 Concrste Data —— —
Wind, W 1.000 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0
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Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.1223 in2/ft
(4/3) * As : 0.1631 in2/ft Min Stem T&S Reinf Area 1.152 in2
200bd/fy : 200(12)(6.25)/60000 : 0.25 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0012bh ; 0.0012(12)(8) : 0.1152 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1631 in2/ft #4@ 12.50 in #4@ 25.00in
Provided Area : 0.2 in2/ft #5@ 19.38in #5@ 38.75in
Maximum Area : 0.8467 in2/ft #5@ 27.50 in #6@ 55.00 in
Footing Data l Footing Design Results I
Toe Width = 1.00 ft Toe Heel
Heel Width s 267 Factored Pressure = 1,661 926 psf
Total Footing Width = 3.67 Mu' : Upward = 9,566 2,121 ft-#
Footing Thickness = 10.00 in Mu': Downward = 1,836 3,697 ft#
. . Mu: Design = 644 1,576 ft-#
E:: ‘é‘ﬂﬂi’% z i Actual 1-Way Shear = 7.39 8.45 psi
: Allow 1-Way Shear = 75.00 75.00 psi
o bancafom o = R Toe Reinforcing = #4 @ 12.00in
fc = 2,500psi Fy = 60,000 psi Heel Reinforcing = #4 @ 12.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0012 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@ 16.66 in, #5@ 25.83 in, #6@ 36.66 in, #7@ 50.00 in, #8@ 65.83 in, #9@ 8
Heel: #4@ 16.66 in, #5@ 25.83 in, #6@ 36.66 in, #7@ 50.00 in, #8@ 65.83 in, #9@ 8
Key: No key defined

Min footing T&S reinf Area 079 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:
#@ 11.11in #4@ 22.221in
#5@ 17.221in #5@ 3444 in

#6@ 24.44 in #6@ 48.89in
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Use menu item Settings > Printing & Title Block Title :
to set these five lines of information Dsgnrlz _ Date: 15 OCT 2020
for your program. Description....

This Wall in File: c:\users\episo\documentsiretainpro 10 project files\zahr,RPX

ta - y .20.03.31 = Vi
License - KIN-06001207" Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : CSES, Inc
_Summary of Overturning & Resisting Forces & Moments

.....OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
L bs R = R# e fbs R R
HL Act Pres (ab water tbl) 817.2 2.28 1,861.3 Soil Over HL (ab. water tbl) 1,560.3 2.67 4,161.0
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 2.67 4,161.0
Hydrostatic Force Watre Table

Sloped Soil Over Hee!

Buoyant Force

Surcharge over Heel 92.0 3.42 3143 Surcharge Over Heel =
Surcharge Over Toe Adjacent Footing Load =
Axial Dead Load on Stem = 540.0 1.33 266.7

Adjacent Footing Load

mwmnnn

Added Lateral Load * Axial Live Load on Stem = 340.0 1.33 453.3
Load @ Stem Above Soil Soil Over Toe N 130.0 0.50 65.0
Seismic Earth Load _ 2288 3.42 781.7 Surcharge Over Toe =
Stem Weight(s) = 600.0 133 800.0
e - e Earth @ Stem Transitions=
Total = 11379 OTM. = 2,957.3 Footing Weight = 458.4 1.83 840.4
Key Weight = 2.50
Resisting/Overturning Ratio = 2.60 Vert. Component = 426.3 3.67 1,563.2
Vertical Loads used for Soil Pressure = 3,714.9 Ibs Total= 35749 bs RM.= 76963
* 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 considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

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) 0.052 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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MEMBER REPORT

DADU Roof, Roof Joists

1 piece(s) 14" TJI® 360 @ 24" OC

Cverall Length: 20' 5

PASSED

DR

L]

]

-
[Ts]
o

B

=

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

= -

System : Roof

Member Type : Joist
Building Use : Residential

Building Code : 1BC 2015

Design Methodology : ASD

Member Pitch : 0/12

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1429 @ 4 1/2" 1731 (3.50") | Passed (83%) 1.15 [1.0D + 1.0 S (All Spans)
Shear (lbs) 1365 @ 5 1/2" 2248 Passed (61%) 1.15 |1.0D + 1.0'S (Al Spans)
Moment (Ft-lbs) 6769 @ 10' 2 1/2" 8435 Passed (80%) 1.15 [1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.312 @ 10' 2 1/2" 0.656 Passed (L/757) - |1.0D + 1.0 S (All Spans)
Total Load Defl. (in) 0873 @10'21/2" 0.983 Passed (L/270) - 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.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead Snow | Total |Accessories
1 - Stud wall - SPF 5.50" 5.50" 242" 919 510 1429 |Blocking
2 - Stud wall - SPF 5.50" 5.50" 242" 919 510 1429 |Blocking

« Blocking Panels are assumed to carmy no loads applied directly above them and the ful

load Is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'9"o/c
Bottom Edge (Lu) 20' 5" ofc
#TII joists are only analyzed using Maximum Allowable bracing soluticns.
+Maximum allowable bracing Intervals based on applied load.
Dead Snow
Vertical Load Location (Side) Spacing (0.90) (1.15) Comments
1 - Uniform (PSF) 0to20'5 24" 45.0 25.0 Default Load
Weyerhaeuser Notes

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 2 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 1CC-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.
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  19-Oct-20
Architect: Page number: z 22 .
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) _ 2015 NDS
Beam Description: FA( (A CKVE g BEAAS
Fully Supported: 1 Snow Load: 1 Wind Load:
Repetitive Member: P.T. Lumber: Wet Use:
Geometry and Loads:
Span: 20 ft Tributary Width: 3 ft P@x > (L-x)= 20 fi
Add'l uniform DL: DL unit load: 45 psf Concentrated DL:
Add'l uniform LL: LL unit load: Concentrated LL:
Add'l uniform SL: SL unit load: 25 psf Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 1350 lbs DL Reaction 2: 1350 Ibs  Note: Design automatically uses
LL Reaction 1: 0 Ibs LL Reaction 2: 0 Ibs load combinations
SL Reaction 1: 750 Ibs SL Reaction2: 750 lbs
WL Reaction I: 0 Ibs WL Reaction 2: 0 Ibs

Total Reaction 1: 2100 Ibs Total Reaction2: 2100 lbs

Material Properties:

E 1.8 msi E 1.8 msi
Fb 2400 psi Fb' 2760 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 630 psi
Emin 0.95 msi Emin' 0.95 msi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 1 ftin Max LL defl: 0.666666667 in
Total defl. * I: 420.0 Required I: 420 in"4
LL defl. * I: 150.0 Required I: 225 in™
Actual deflections: TOTAL: 0.478 inches 0.171 inches

Force analysis:

Max. moment: 10500 ft-1b Max Shear: 2100 lbs
Selected Member: (1) GLB 3.125 X 15
Member properties: Provided: Required:
Moment of inertia: 878.9 in™4 420.0 in"4
Section Modulus: 117.2 in"3 45.7 in™3
Section Area: 46.9 in"2 10.3 in™2
Bearing Area: 3.2 in"2

-

Minimum bearing dimensions: 3:1 X 1.0 inches




John S. Apolis, P.E.
Project:
Architect:

CSES, Inc.
Zahr

Job number:

Page number:

2020.050
19-Oct-20

PR3

Date:

BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)

2015 International Building Code (IBC)(concentrated load at tip of cantilever

Beam Description: fLONT 4 /A BEAA

Enter 'l' for snow load: 1
Enter 'l' for repetitive member:
Enter 'l' for wet use:

Geometry and Loads:

2015 NDS

Span: 12.5 f Tributary Width: 1 ft
DL unit load: 45 psf LL unit load: 25 psf
Add'l unif. DL: Ib/ft Add'l unif. LL: b/t
Concentrated DL; 1350 Ibs Concentrated LL: 750 lbs
Cantilever a: .51t
Total point load: 2100 Ibs
DL uniform load: 45 b/ft Max DL reaction: 2,527 lbs
LL uniform load: 25 Ib/ft Max LL reaction: 1,404 lbs
Total load: 70 Ib/ft Max Total reaction: 3,931 Ibs
Rsmall -571 Ibs
Material Properties:
E 2 x 1076 psi E' 2 x 1076 psi
Fb 2900 psi Fb' 3278 psi
Fv 290 psi Fv' 334 psi
Fc perp 750 psi Fc perp' 750 psi
Emin 0 x 1076 psi Emin' 0 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.625 in Max LL defl: 0.4166667 in
Cantilever Deflections, TL: 0.55 in LL: 0.3666667 in
Total Required I: 521 in™4 LL Required I: 348 in"™4
Actual midspan &: TOTAL: 0.081 inches LL 0.009 inches
Actual Cantilever : TOTAL: 0.358 inches LL 0.159 inches
Force analysis: Max Shear: 2485 lbs
Max. moment: 12609 ft-1b Shear @ d = 2403 Ibs
Selected Member: (1) PSL 35 x 14|
Member properties:  Provided: Required:
Moment of inertia: 800.3 in"4 5214 in™4
Section Modulus: 114.3 in™3 46.2 in"3
Section Area: 49.0 in"2 10.8 in"2
Bearing Area: 5.2 in"2
Minimum bearing dimensions: 35 X 1.5 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  19-Oct-20
Architect: Page number: DR Y

BEAM DESIGN (Cantilever, Uniform Load+Concentrated Load)
2015 International Building Code (IBC)(concentrated load at tip of cantilever 2015 NDS

Beam Description: CAMTILE VERED CUpveD BEAMS

Enter 'l' for snow load: 1
Enter 'l' for repetitive member:
Enter '1" for wet use:

Geometry and Loads:

Span: 155 ft Tributary Width: 9 fi
DL unit load: 45 psf LL unit load: 25 psf
Add'l unif. DL: Ib/ft Add'l unif. LL: Ib/ft
Concentrated DL: 2527 lbs Concentrated LL: 1404 Ibs
Cantilever a: Sfi
Total point load: 3931 lbs
DL uniform load: 405 Ib/ft Max DL reaction: 8,833 Ibs
LL uniform load: 225 b/t Max LL reaction: 4,907 1bs
Total load: 630 Ib/ft Max Total reaction: 13,740 Ibs
Rsmall 3106 Ibs
Material Properties:
E 1.8 x 1076 psi E 1.8 x 1076 psi
Fb 2400 psi Fb' 2907 psi
Fv 265 psi Fv' 305 psi
Fc perp 650 psi Fc perp' 650 psi
Emin 0.93 x 10”6 psi Emin' 0.93 x 1076 psi
Deflection analysis:
For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.775 in Max LL defl: 0.5166667 in
Cantilever Deflections, TL: 0.5 in LL: 0.3333333 in
Total Required I: 1,142 in™4 LL Required I: 951 in"4
Actual midspan & TOTAL: 0.433 inches LL 0.113 inches
Actual Cantilever &: TOTAL: 0.396 inches LL 0.220 inches
Force analysis: Max Shear: 7081 lbs
Max. moment: 27530 fi-Ib Shear @ d = 6294 Ibs
Selected Member: (1) GLB 5125 «x 15
Member properties:  Provided: Required:
Moment of inertia: 1,441.4 in™4 1,142.0 in™4
Section Modulus: 192.2 in”3 113.7 in"3
Section Area: 76.9 in"2 31.0 in"2
Bearing Area: 21.1 in™2

Minimum bearing dimensions: 5.1 X 4.1 inches




John S. Apolis, P.E.

Project:
Architect:

Zahr
Suzanne Zahr

CSES, Inc.

Job number:
Date:

2020.050
13-Aug-20

Page number: [) D |

BEAM DESIGN (Uniform Load+Concentrated Load)

2015 International Building Code (IBC)

Beam Description:

Fully Supported:
Repetitive Member:

Geometry and Loads:
Span:

Add'l uniform DL:
Add'l uniform LL:
Add'l uniform SL:
Add'l uniform WL:

DL Reaction 1:
LL Reaction 1:
SL Reaction 1:
WL Reaction 1:
Total Reaction 1:

Material Properties:
E

Fb

Fv

Fc perp
Emin

Deflection analysis:

DECH
1

9 ft

90 Ibs
359 Ibs
0 lbs
0 Ibs
449 1bs

1.3 msi
850 psi
150 psi
405 psi
0.47 msi

JnsTS
Snow Load:

P.T. Lumber:

Tributary Width:
DL unit load:
LL unit load:
SL unit load:

WL unit load:

DL Reaction 2:
LL Reaction 2:
SL Reaction 2:
WL Reaction 2:

Total Reaction 2:

E
Fb'

Fv'

Fc perp'
Emin'

1.33 ft

15 psf

60 psf

90 lbs
359 Ibs
0 Ibs
0 Ibs
449 Ibs

1.3 msi
1075 psi
150 psi
405 psi
0.47 msi

2015 NDS
Wind Load:
Wet Use:
P@x > (L-x)= 9 ft

Concentrated DL:

Concentrated LL:

Concentrated SL:

Concentrated WL:

Note: Design automatically uses

load combinations

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 360
Max. allowed total defl: 0.45 ft in Max LL defl: 0.3 in
Total defl. * I: 11.3 Required I: 25 in™4
LL defl. *I: 9.1 Required I: 30 in™4
Actual deflections: TOTAL: 0.114 inches 0.092 inches
Max. moment: 1010 ft-Ib Max Shear:; 449 lbs
Selected Member: (1) HF #2 1.5 X 9.25
Member properties: Provided: Required:
Moment of inertia: 98.9 in™4 30.2 in™4
Section Modulus: 214 in"3 11.3 in"3
Section Area: 13.9 in"2 4.5 in"2
Bearing Area: 1.1 in"2
Minimum bearing dimensions: 1.5 X 0.7 inches




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date:  13-Aug-20
Architect: Page number: Q DA
Dowel-Type Fastener Design (single shear)
2015 International Building Code (IBC) 2015 NDS
Connection Description: [JECA [FPLEL CONNEC o
Dowel Properties:
D 0.625 in Dowel Diameter Fyb 45000 psi  dowel bending yield strength
Member Properties: Single Shear
Main member Side Member
L - 1.5 in dowel bearing length
Fell 7500 5600 psi dowel bearing strength
FeT 7500 2824 psi dowel bearing strength
Fee 7500 2824 psi dowel bearing strength
Cd 1 1 Load Duration Factor (use 1.6 for seismic)
Ctn 1 1 Toenail Factor
CA 1 1 Geometry Factor
S 0 90 maximum angle of load to grain (0 to 90)
Rdl 4.0 5.0 reduction term (see table 11.3.1B NDS)
Rd2 3.6 4.5 reduction term (see table 11.3.1B NDS)
Rd3 3.2 4.0 reduction term (see table 11.3.1B NDS)
kl 1.98 1.98 NDS pg. 71
k2 1.82 1.82 NDS pg. 71
k3 1.45 1.45 NDS pg. 71
Re 2.66 2.66 Fem/Fs
Rt 2.67 2.67 Lm/Ls
NDS EQ. Failure mechanism (NDS fig. I1)
11.3-1 4688 3750 Ibs Im
11.3-2 662 530 Ibs Is
11.3-3 1454 1163 Ibs 11
11.3-4 1686 1348 Ibs  IlIm
11.3-5 683 546 Ibs IIIs
11.3-6 958 766 lbs IV
Z 662 530 Ibs
Shear Capacity: Main Member: 662 # Side Member: 530 #

330" >4q7* Rer Dl 5hgbars@ (620




John S. Apolis, P.E. CSES, Inc. Job number: 2020.050
Project: Zahr Date: 13-Aug-20
Architect: Suzanne Zahr Page number: [) Dj
BEAM DESIGN (Uniform Load+Concentrated Load)
2015 International Building Code (IBC) 2015 NDS
Beam Description: )£ CiA BEAMS
Fully Supported: 1 Snow Load: Wind Load:
Repetitive Member: P.T. Lumber: 1 Wet Use:
Geometry and Loads:
Span: 9 ft Tributary Width: 4.5 ft P@x > (L-x)= 9 ft
Add'l uniform DL; DL unit load: 15 psf Concentrated DL:
Add'l uniform LL: LL unit load: 60 psf Concentrated LL:
Add'l uniform SL: SL unit load: Concentrated SL:
Add'l uniform WL: WL unit load: Concentrated WL:
DL Reaction 1: 304 Ibs DL Reaction 2: 304 lbs  Note: Design automatically uses
LL Reaction 1: 1215 Ibs LL Reaction2: 1215 Ibs  load combinations
SL Reaction 1; 0 lbs SL Reaction 2: 0 Ibs
WL Reaction 1: 0 lbs WL Reaction 2: 0 Ibs
Total Reaction 1: 1519 Ibs Total Reaction2: 1519 lbs
Material Properties:
E 1.6 msi E' 1.52 msi
Fb 900 psi Fb' 864 psi
Fv 180 psi Fv' 144 psi
Fc perp 625 psi Fc perp' 625 psi
Emin 0.58 msi Emin' 0.551 msi

Deflection analysis:

For total load: Allowed deflection criteria, span/ 240
For LL only: Allowed deflection criteria, span/ 480
Max. allowed total defl: 0.45 ftin Max LL defl: 0.225 in
Total defl. * I: 32.8 Required I: 73 in™4
LL defl. * I 26.2 Required I: 117 in™4
Actual deflections: TOTAL: 0.142 inches 0.114 inches
Force analysis:
Max. moment: 3417 ft-Ib Max Shear: 1519 lbs
Selected Member: (1) DF #2 3.5 X 9.25
Member properties: Provided: Required:
Moment of inertia: 230.8 in™4 116.5 in™4
Section Modulus: 49.9 in"3 475 in"3
Section Area: 32.4 in"2 15.8 in"2
Bearing Area: 2.4 in"2
Minimum bearing dimensions: 3.5 X 0.7 inches




8110 SE 70th St, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.5415984, -122.2298193
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gie Map data ©2020
Date 6/18/2020, 4:31:56 PM
Design Code Reference Document ASCE7-16
Risk Category Il
Site Class D - Default (See Section 11.4.3)
Type Value Description
Ss  1.466 MCER ground motion. (for 0.2 second period)
Sq 0.507 MCER ground motion. (for 1.0s period)
Sms  1.759 Site-modified spectral acceleration value
Sm1  null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1.173 Numeric seismic design value at 0.2 second SA

Sp1  null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA




S aAy )
a
B
&
w
w
M 881D b:m_m_ g
W
L
- a
RN 3
o]
oIy s w
B i “
m W | 358AV Uipg —
B, s me_n_ pigg mw 5 )A 0
3 5 S AV pigg
(/2] “ @

N
§f
N
g
I SF%S!




John S. Apolis, P.E. CSES, Inc. Job number:  x720.050

Project: Zahr Residence Date: 19-Jun-20
Designer: Suzanne Zahr Page number: L1
Lateral Loads Design per ASCE 7-10, Wind: Section 28 Seismic: Section 12
(Simplified Envelope Procedure Part 2) 2015 International Building Code (IBC)
WIND LOADS 110 mph Basic Wind Speed 2015 NDS
Ps = lambda * Kzt * Ps(30) * 0.6 Exposure B  RoofSlope: 3.50 :12 = 16.3
Least Horizontal Dimension, feet: 60 Mean Roof Ht, feet: 28 (degrees)
lambda = 1.00 a= 60 ft, 2a= 120 ft
Iw= 1.00 KzT=  1.60
Tabulated Calc'd Min  (Per section 28.6.4
Wind Design Design minimum wind pressure
Tabulated Ps(30): Zone  Pressure Pressure Pressure is 16 PSF for zones
(Refer to ASCE 7-10, Figure 28.6-1) (*lambda*KzT*0.6) A,C, and 8 PSF for
(horizontal) A 24.7 psf 23.7 23.7 zonesB,D)
" B -7.7 psf -7.4 7.7
" B 16.4 psf 15.8 15.8
" D -4.4 psf -4.2 7
(vertical) E -23. psf 223
" F -153 psf -14.7
; G -16.0 psf -15.4
" H -11.7 psf -11.2
(uplift on overhangs) E(oh) -32.3 psf -31.0
" G(oh) -25.3 psf -24.3
(Equivalent Lateral Force Procedure, Section 12.8)
SEISMIC LOADS le 1.0 R= 6.5 ASCE 7-10, Table 12.2.1
Seismic Parameters Group | Site Class: D
per ASCE 7-10) PGA (.2 sec) 1.466 Fa = 1.00 ASCE 7-10 Table 11.4-1
PGA (1 sec) 0.507 Fv = 1.50 ASCE 7-10 Table 11.4-2
Seismic Design Categories per ASCE 7-10 Tables 11.6-1, 11.6-2
, Based on Sds: D Based on Sd1: D
PGA's based on peak ground accelerations per latest USGS Hazards Program (based on lat/lon).
Ss = 1.4660 Sms=Fa*Ss = 1.47  Equation 11.4-1
S1 = 0.5070 Sml=Fv*S§] = 0.76  Equation 11.4-2
Equations 11.4-3, 11.4-4 Sds=2/3*Sms = 0.98 Sd1 =2/3 *Sml = 0.51
Equation 12.14-11 Cs (or %V)=(Sds/(R/))= 0.150 Building period < 0.5 s per IBC eq 12.8-7
Base Shear = %V * W * (.7 = 4.84  psf, uniformly distributed over floor area
(0.7 reduction factor per ASCE 7-10, Section 2.4.1, Eq 5 (seismic vertical distribution per IBC eqs 12.8-11 & 12)
Roof or Flooi1 Wall DL (psf) Story Height Lateral
Base = top of foundation =~ DL (psf) dist. over floor are: Above Base (ft) Load (psf) R:L S
Top Framing 16 6 21 319 §3.62
Main Floor 12 12 10 1.66 219
Lower Floor 0.00

Total Seismic DL: 46 Sum 4.84
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CONSULTING STRUCTURAL ENGINEERING SERVICES | "ot No- 28200  oate Z27/20
Residential and Commercial Structural Design Project Name 24 AR

6311 17th Avenue NE, Seattle, WA 98115 Comments .
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John S. Apolis, P.E. CSES, Inc. Job number:  2020.050
Project: Zahr Date:  29-Jul-20
Architect:  Suzanne Zahr Page number: (5
Dowel-Type Fastener Design (single shear)
201S International Building Code (IBC) 2015 NDS
Connection Description: ROOF BFAMA- DEAM Conwgction
Dowel Properties:
D 1 in Dowel Diameter Fyb 45000 psi  dowel bending yield strength
Member Properties: Single Shear
Main member Side Member
L 2 5 in dowel bearing length
Fell 5600 5600 psi dowel bearing strength
FeT 2233 2233 psi dowel bearing strength
Fee 5600 5600 psi dowel bearing strength
Cd 1.6 1.6 Load Duration Factor
Ctn 1 1 Toenail Factor
CcA 1 1 Geometry Factor
S} 0 0 maximum angle of load to grain (0 to 90)
Rdl 4.0 4.0 reduction term (see table 11.3.1B NDS)
Rd2 3.6 3.6 reduction term (see table 11.3.1B NDS)
Rd3 32 3.2 reduction term (see table 11.3.1B NDS)
k1 0.41 0.41 NDS pg. 71
k2 1.15 1.15 NDS pg. 71
k3 1.15 1.15 NDS pg. 71
Re 1.00 1.00 Fem/Fs
Rt 1.00 1.00 Lm/Ls
NDS EQ. Failure mechanism (NDS fig. I1)
11.3-1 11200 11200 Ibs Im
11.3-2 11200 11200 Ibs Is
11.3-3 5155 5155 Ibs II
11.3-4 5389 5389 Ibs HIm
11.3-5 5389 5389 Ibs 1lIs
11.3-6 4583 4583 lbs IV
Z 4583 4583 lbs

Shear Capacity: Main Member: 4583 # Side Member: 4583 #
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John S. Apolis, P.E. CSES, Inc. Job number: 2020.050

Project: Zahr Residence Date: 19-Oct-20
Designer: Suzanne Zahr Page number: ()L 1
Lateral Loads Design per ASCE 7-10, Wind: Section 28 Seismic: Section 12
(Simplified Envelope Procedure Part 2) 2015 International Building Code (IBC)
WIND LOADS 110 mph Basic Wind Speed 2015 NDS
Ps = lambda * Kzt * Ps(30) * 0.6 Exposure B RoofSlope: 0.00 :12 = 0.0
Least Horizontal Dimension, feet: 21 Mean Roof Ht, feet: 13 (degrees)
lambda = 1.00 a= 30 ft, 2a= 6.0 ft
Iw= 1.00 KzT=  1.60
Tabulated Cale'd Min  (Per section 28.6.4
Wind Design Design minimum wind pressure
Tabulated Ps(30): Zone  Pressure Pressure Pressure is 16 PSF for zones
(Refer to ASCE 7-10, Figure 28.6-1) (*lambda*KzT*0.6) A,C, and 8 PSF for
(horizontal) A 19.2 psf 18.4 18.4  zones B, D)
" B -10.0 psf -9.6 9.6
N cC 127 psf 12.2 15.4
" D -59 psf 5.7 -n
(vertical) E -23.1 psf -22.2
" F o -13. psf 12,6 ; u
" G -16.0 psf -15.4 D /)‘ O
" H -10.1 psf 9.7
(uplift on overhangs) E(oh)  -32.3 psf -31.0
5 G(oh) -25.3 psf -24.3
(Equivalent Lateral Force Procedure, Section 12.8)
SEISMIC LOADS le 1.0 R= 6.5  ASCE 7-10, Table 12.2.1
Seismic Parameters Group | Site Class: D
per ASCE 7-10) PGA (.2 sec) 1.466 Fa = 1.00 ASCE 7-10 Table 11.4-1
PGA (1 sec) 0.507 Fv = 1.50 ASCE 7-10 Table 11.4-2
Seismic Design Categories per ASCE 7-10 Tables 11.6-1, 11.6-2
Based on Sds: D Based on Sd1: D
PGA's based on peak ground accelerations per latest USGS Hazards Program (based on lat/lon).
Ss = 1.4660 Sms=Fa*Ss = 1.47  Equation 11.4-1
S1 = 0.5070 Sml=Fv*S1 = 076 Equation 11.4-2
Equations 11.4-3, 11.4-4 Sds=2/3*Sms =  0.98 Sd1=2/3*Sml = 0.51

Equation 12.14-11 Cs (or %V)=(Sds/(R/I) )=  0.150 Building period < 0.5 s per IBC eq 12.8-7

Base Shear =%V * W * (,7 = 5.58  psf, uniformly distributed over floor area
(0.7 reduction factor per ASCE 7-10, Section 2.4.1, Eq 5 (seismic vertical distribution per IBC eqs 12.8-11 & 12)
Roof or Floo1 Wall DL (psf) Story Height Lateral
Base = top of foundation =~ DL (psf) dist. over floor are: Above Base (ft) Load (psf)
Roo Framing 45 8 11.5 5.58
0.00
0.00

Total Seismic DL; 53 Sum 5.58
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