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Forest Creek Estates Lot 2
Structural Package for:

STRUCTURAL ENGINEER
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L120Engineering.com
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BDC Response:

See pages 70-72 for revised retaining wall
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Sheet Number:

Gravity Criteria: Code: IBC 2018

Live Load: Live Load:

Snow 25.0 psf Residential 40.0 psf

Dead Load: Dead Load:

Composite Roofing 2.0 psf Flooring 3.0 psf

19/32" Plywood Sheathing 2.5 psf 3/4" T & G Plywood 2.5 psf

Trusses at 24" o.c. 3.0 psf Floor Joists at 16" o.c. 2.5 psf

Insulation 1.8 psf Insulation 0.5 psf

(2) Layers 5/8" GWB 4.4 psf (1) Layers 5/8" GWB 2.2 psf

Misc/Mech 1.3 psf Miscellaneous 1.3 psf

Total 15.0 psf Total 12.0 psf

2x6 at 16" o.c. 1.7 psf

Insulation 1.0 psf 2x4 at 16" o.c. 1.1 psf

1/2" Plywood Sheathing 1.5 psf Insulation 0.5 psf

(2) layers 5/8" GWB 4.4 psf (2) Layers 5/8" GWB 4.4 psf

Misc 3.4 psf Misc 2.0 psf

Total 12.0 psf Total 8.0 psf

SEISMIC PARAMETERS:

Code Reference: ASCE 7-16

R = 6.5 Bearing Wall System, Wood Structural Panel Walls

Mapped Spectral Acceleration, Ss = 1.45

Mapped Spectral Acceleration, S1 = 0.503

Soil Site Class  = D

WIND PARAMETERS:

Code Reference: ASCE 7-16

  Basic Wind Speed (3 second Gust) = 100 mph

Exposure : B

Kzt = 1.00

SOIL PARAMETERS:

Soil Bearing Pressure = 1,500 psf competent native soil or structural fill

1/3 increase for short-term wind or seismic loading is acceptable

Frost Depth = 18 in

Lateral Wall Pressures:

Unrestrained Active Pressure = 35 pcf Cantilevered walls

Restrained Active Pressure = 50 pcf Plate Wall Design/Tank Walls

Passive Pressure  = 250 pcf

Soil Friction Coeff. = 0.35

ROOF SYSTEM FLOOR SYSTEM 

EXTERIOR WALL SYSTEM  INTERIOR WALL SYSTEM

Forest Creek Estates Lot 2 DC
Specifics: Date:

Design Criteria

Project Number: 

S22201
Engineer:

11/10/2022

Plan Name:

HK
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FRAMING 
CALCULATIONS 

 
BEAM REFERENCE PER PLAN  



Roof
Member Name Results Current Solution Comments
RJ-1 Passed 1 piece(s) 11 7/8" TJI® 210 @ 24" OC
RJ-2 Passed 1 piece(s) 11 7/8" TJI® 210 @ 16" OC Cantilever

Reinforcement (PB1)
Required

RJ-3 Passed 1 piece(s) 11 7/8" TJI® 210 @ 24" OC Cantilever
Reinforcement (PB1)
Required

2nd Floor
Member Name Results Current Solution Comments
2J-1 (Deck Joist) Passed 1 piece(s) 2 x 10 DF No.2 @ 16" OC
2B-1 Passed 1 piece(s) 5 1/4" x 14" 2.2E Parallam® PSL
2B-2 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
2B-3 Passed 1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL
2B-4 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
2B-4.1 Passed 1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL
2B-5 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
2B-6 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
2B-6.1 Passed 1 piece(s) 5 1/4" x 9 1/2" 2.2E Parallam® PSL
2B-7 Passed 1 piece(s) 5 1/2" x 16 1/2" 24F-V4 DF Glulam
2H-1 Passed 1 piece(s) 4 x 10 DF No.1
2H-1.1 (4x6 Check) Failed 1 piece(s) 4 x 6 DF No.1  (Plank)
2H-1.1 (6x6 Check) Passed 1 piece(s) 6 x 6 DF No.1
2H-2 Passed 1 piece(s) 2 x 8 DF No.2
2H-3 (High) Passed 1 piece(s) 6 x 8 DF No.1
2H-3 (Low) Passed 1 piece(s) 6 x 6 DF No.1
2H-4 Passed 1 piece(s) 4 x 6 DF No.2
2H-5 Passed 2 piece(s) 2 x 8 DF No.2
2H-6 Passed 1 piece(s) 5 1/2" x 7 1/2" 24F-V4 DF Glulam
2H-7 Passed 2 piece(s) 2 x 8 DF No.2
2H-8 Passed 3 piece(s) 2 x 8 DF No.2
2B-8 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
2B-9 Passed 1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL
2B-10 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
Low Roof
Member Name Results Current Solution Comments
LRJ-1 Passed 1 piece(s) 2 x 8 DF No.2 @ 16" OC
LRB-1 Passed 1 piece(s) 4 x 8 DF No.2
1st Floor
Member Name Results Current Solution Comments
1B-1 (Garage Header) Passed 1 piece(s) 5 1/2" x 10 1/2" 24F-V4 DF Glulam
1H-1 Passed 1 piece(s) 5 1/2" x 9" 24F-V4 DF Glulam
1H-2 Passed 1 piece(s) 6 x 10 DF No.2
1H-3 Passed 2 piece(s) 2 x 8 DF No.2
1H-4 Passed 3 piece(s) 2 x 10 DF No.2
1H-5 Passed 1 piece(s) 5 1/2" x 10 1/2" 24F-V4 DF Glulam
Basement
Member Name Results Current Solution Comments
BB-1 Passed 1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
BH-1 Passed 1 piece(s) 3 1/2" x 7 1/2" 24F-V4 DF Glulam
BH-2 Passed 2 piece(s) 2 x 8 DF No.2

Forest Creek Lot 2
JOB SUMMARY REPORT

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4
File Name: Forest Creek Lot 2

Page 1 / 47

6x6 used on plan



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1332 @ 18' 7 1/4" 2543 (3.50") Passed (52%) 1.15 1.0 D + 1.0 S (Adj Spans)
Shear (lbs) 702 @ 18' 5 1/2" 1903 Passed (37%) 1.15 1.0 D + 1.0 S (Adj Spans)
Moment (Ft-lbs) -1877 @ 18' 7 1/4" 4364 Passed (43%) 1.15 1.0 D + 1.0 S (Adj Spans)
Live Load Defl. (in) 0.164 @ 10' 9/16" 0.818 Passed (L/999+) -- 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.256 @ 10' 5/16" 1.091 Passed (L/766) -- 1.0 D + 1.0 S (Alt Spans)

System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 3/12

• Deflection criteria: LL (L/240) and TL (L/180).
• Overhang deflection criteria: LL (2L/240) and TL (2L/180).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Beveled Plate - HF 5.50" 5.50" 3.50" 293 480 773 Blocking

2 - Beveled Plate - HF 3.50" 3.50" 3.50" 505 827 1332 Blocking

3 - Hanger on  11 7/8" HF ledgerOnMasonry 1.50" Hanger¹ 1.75" / - ² 80 180 260 See note ¹

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

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 5' 10" o/c

Bottom Edge (Lu) 5' 5" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

3 - 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 Snow

Vertical Load Location Spacing (0.90) (1.15) Comments

1 - Uniform (PSF) 0 to 28' 4 1/2" 24" 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal. Member Length : 29' 4 3/8"

MEMBER REPORT PASSED
Roof, RJ-1

1 piece(s) 11 7/8" TJI® 210 @ 24" OC

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2

Page 2 / 47



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1287 @ 20' 8 1/4" 3041 (5.25") Passed (42%) 1.15 1.0 D + 1.0 S (Adj Spans)
Shear (lbs) 640 @ 20' 11" 1903 Passed (34%) 1.15 1.0 D + 1.0 S (Adj Spans)
Moment (Ft-lbs) -2489 @ 20' 8 1/4" 4364 Passed (57%) 1.15 1.0 D + 1.0 S (Adj Spans)
Live Load Defl. (in) 0.299 @ 31' 10 3/4" 1.067 Passed (L/857) -- 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.450 @ 32' 1/8" 1.423 Passed (L/569) -- 1.0 D + 1.0 S (Alt Spans)

System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 3/12

• Deflection criteria: LL (L/240) and TL (L/180).
• Overhang deflection criteria: LL (2L/240) and TL (2L/180).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Permanent bracing at third points in the back span or a direct applied ceiling over the entire back span length is required at the left and right span of the member. See

literature detail (PB1) For clarification.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Beveled Plate - HF 5.50" 5.50" 3.50" 193 339 533 Blocking

2 - Beveled Plate - HF 5.50" 5.50" 3.50" 488 799 1287 Blocking

3 - Beveled Plate - HF 5.50" 5.50" 3.50" 228 384 612 Blocking

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

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 5' 6" o/c

Bottom Edge (Lu) 4' 8" o/c

Dead Snow

Vertical Load Location Spacing (0.90) (1.15) Comments

1 - Uniform (PSF) 0 to 44' 1 1/2" 16" 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal. Member Length : 45' 8 3/4"

MEMBER REPORT PASSED
Roof, RJ-2

1 piece(s) 11 7/8" TJI® 210 @ 16" OC

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 977 @ 2' 7 3/4" 2600 (3.50") Passed (38%) 1.15 1.0 D + 1.0 S (Adj Spans)
Shear (lbs) 717 @ 2' 9 1/2" 1903 Passed (38%) 1.15 1.0 D + 1.0 S (Adj Spans)
Moment (Ft-lbs) 3309 @ 11' 11" 4364 Passed (76%) 1.15 1.0 D + 1.0 S (Alt Spans)
Live Load Defl. (in) 0.485 @ 11' 11" 0.977 Passed (L/484) -- 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.777 @ 11' 11" 1.303 Passed (L/302) -- 1.0 D + 1.0 S (Alt Spans)

System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 4/12

• Deflection criteria: LL (L/240) and TL (L/180).
• Overhang deflection criteria: LL (2L/240) and TL (2L/180).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Permanent bracing at third points in the back span or a direct applied ceiling over the entire back span length is required at the left and right span of the member. See

literature detail (PB1) For clarification.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Beveled Plate - HF 3.50" 3.50" 3.50" 377 601 977 Blocking

2 - Beveled Plate - HF 3.50" 3.50" 3.50" 377 601 977 Blocking

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

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 3' 11" o/c

Bottom Edge (Lu) 8' 8" o/c

Dead Snow

Vertical Load Location Spacing (0.90) (1.15) Comments

1 - Uniform (PSF) 0 to 23' 10" 24" 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal. Member Length : 25' 5 7/16"

MEMBER REPORT PASSED
Roof, RJ-3

1 piece(s) 11 7/8" TJI® 210 @ 24" OC

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 585 @ 3 1/2" 1406 (1.50") Passed (42%) -- 1.0 D + 0.75 L + 0.75 S (Alt Spans)
Shear (lbs) 503 @ 10' 1/4" 1665 Passed (30%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1486 @ 5' 6 13/16" 2029 Passed (73%) 1.00 1.0 D + 1.0 L (Alt Spans)
Live Load Defl. (in) 0.156 @ 5' 7 11/16" 0.268 Passed (L/823) -- 1.0 D + 0.75 L + 0.75 S (Alt Spans)
Total Load Defl. (in) 0.199 @ 5' 7 3/8" 0.536 Passed (L/647) -- 1.0 D + 0.75 L + 0.75 S (Alt Spans)
TJ-Pro™ Rating N/A N/A N/A -- N/A

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Overhang deflection criteria: LL (2L/480) and TL (2L/240).
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.
• No composite action between deck and joist was considered in analysis.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Hanger on  9 1/4" DF beam 3.50" Hanger¹ 1.50" 142 453/-4 183 618 See note ¹

2 - Beam - GLB 5.50" 5.50" 1.50" 225 675 281 943 Blocking

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) Continuous

Bottom Edge (Lu) End Bearing Points

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger LU28 1.50" N/A 8-10dx1.5 6-10dx1.5
• Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Floor Live Snow

Vertical Load Location (Side) Spacing (0.90) (1.00) (1.15) Comments

1 - Uniform (PSF) 0 to 13' 9" 16" 20.0 60.0 25.0 Deck Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2J-1 (Deck Joist)

1 piece(s) 2 x 10 DF No.2 @ 16" OC

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 5419 @ 2" 7442 (3.50") Passed (73%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 4584 @ 1' 5 1/2" 14210 Passed (32%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 24733 @ 9' 5 1/2" 40743 Passed (61%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.431 @ 9' 5 1/2" 0.465 Passed (L/517) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.617 @ 9' 5 1/2" 0.929 Passed (L/361) -- 1.0 D + 1.0 L (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Stud wall - HF 3.50" 3.50" 2.55" 1636 3783 5419 Blocking

2 - Stud wall - HF 5.50" 4.00" 2.56" 1662 3850 5512 1 1/2" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 18' 11" o/c

Bottom Edge (Lu) 18' 11" o/c

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 18' 11 1/2" N/A 23.0 --

1 - Uniform (PSF) 0 to 19' 1" (Front) 10' 15.0 40.0 Floor Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-1

1 piece(s) 5 1/4" x 14" 2.2E Parallam® PSL

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 7718 @ 1 1/2" 9844 (3.00") Passed (78%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 7115 @ 1' 9" 18270 Passed (39%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 17127 @ 6' 4 7/8" 65252 Passed (26%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.072 @ 7' 7 1/4" 0.542 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.167 @ 7' 10 3/8" 0.813 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Floor
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 4.8% decrease in the moment capacity has been added to account for lateral stability.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Trimmer - HF 3.00" 3.00" 2.35" 3488 4231 619 7718 None

2 - Trimmer - HF 3.00" 3.00" 1.50" 2209 1269 619 3625 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 16' 6" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 16' 6" (Front) 1' 15.0 40.0 - Floor Load

2 - Uniform (PSF) 0 to 16' 6" (Back) 1' 20.0 60.0 25.0 Deck Load

3 - Uniform (PLF) 0 to 16' 6" (Top) N/A 150.0 - - Wall Load Above

4 - Uniform (PSF) 0 to 16' 6" (Top) 2' 15.0 - 25.0 Roof Load From
Above

5 - Point (lb) 2' (Top) N/A 1662 3850 - Linked from: 2B-1,
Support 2

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-2

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1576 @ 5 1/4" 3281 (1.50") Passed (48%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 1094 @ 1' 11 1/4" 12180 Passed (9%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 4285 @ 6' 3" 43665 Passed (10%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.013 @ 6' 3" 0.291 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.037 @ 6' 3" 0.581 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Hanger on  18" PSL beam 5.25" Hanger¹ 1.50" 1077 500 313 1686 See note ¹

2 - Stud wall - HF 3.50" 3.50" 1.50" 1039 478 299 1621 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 11' 10" o/c

Bottom Edge (Lu) 11' 10" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger THA413 1.75" N/A 14-10d 4-10d
• 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) 5 1/4" to 12' 2 3/4" N/A 19.7 -- --

1 - Uniform (PSF) 0 to 12' 2 3/4" (Front) 2' 12.0 40.0 - Floor Load

2 - Uniform (PLF) 0 to 12' 2 3/4" (Top) N/A 100.0 - - Wall Load Above

3 - Uniform (PSF) 0 to 12' 2 3/4" (Top) 2' 15.0 - 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-3

1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 5734 @ 3 1/2" 5734 (1.75") Passed (100%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 7624 @ 21' 2 1/2" 21011 Passed (36%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 41991 @ 13' 9 9/16" 75322 Passed (56%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.394 @ 11' 10 1/2" 0.564 Passed (L/686) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.711 @ 12' 1.127 Passed (L/380) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Hanger on  18" PSL beam 3.50" Hanger¹ 1.75" 2344 3374 1285 5839 See note ¹

2 - Stud wall - HF 5.50" 5.50" 4.53" 4639 1860 4807 9639 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 22' 11" o/c

Bottom Edge (Lu) 22' 11" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger HGUS5.50/14 4.00" N/A 66-10d 22-10d
• 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) 3 1/2" to 23' 2" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 13' (Front) 8' 6" 12.0 40.0 - Floor Load

2 - Uniform (PSF) 13' to 23' 2" (Back) 2' 12.0 40.0 - Floor Load

3 - Uniform (PLF) 13' to 23' 2" (Top) N/A 100.0 - - Wall Load Above

4 - Uniform (PLF) 13' to 23' 2" (Top) N/A 366.0 - 599.3 Linked from: RJ-2,
Support 2

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-4

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4668 @ 4' 11" 4961 (3.50") Passed (94%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 2659 @ 3' 3 1/2" 12180 Passed (22%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 5291 @ 3' 9" 43665 Passed (12%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.007 @ 3' 9" 0.119 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.012 @ 3' 9" 0.237 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 3.50" 3.50" 1.50" 687 1032 316 1719 Blocking

2 - Stud wall - HF 3.50" 3.50" 3.29" 1879 2749 969 4668 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 5' 1" o/c

Bottom Edge (Lu) 5' 1" o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 5' 1" N/A 19.7 -- --

1 - Uniform (PSF) 0 to 5' 1" (Front) 2' 12.0 40.0 - Floor Load

2 - Point (lb) 3' 9" (Front) N/A 2344 3374 1285 Linked from: 2B-4,
Support 1

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-4.1

1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4073 @ 12' 9 1/2" 4922 (1.50") Passed (83%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 3105 @ 11' 3 1/2" 21011 Passed (15%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 12854 @ 6' 5 3/4" 75322 Passed (17%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.042 @ 6' 5 3/4" 0.316 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.080 @ 6' 5 3/4" 0.631 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 3.50" 3.50" 1.97" 2005 1361 1539 4180 Blocking

2 - Hanger on  18" PSL beam 3.50" Hanger¹ 1.50" 2036 1387 1568 4252 See note ¹

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 12' 10" o/c

Bottom Edge (Lu) 12' 10" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

2 - Face Mount Hanger HU616 2.50" N/A 26-16d 12-16d
• 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) 0 to 12' 9 1/2" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 13' 1" (Back) 5' 3" 12.0 40.0 - Floor Load

2 - Uniform (PSF) 0 to 13' 1" (Front) 1' 15.0 - 25.0 Low Roof Load

3 - Uniform (PLF) 0 to 13' 1" (Top) N/A 100.0 - - Wall Load Above

4 - Uniform (PSF) 0 to 13' 1" (Top) 8' 6" 12.0 - 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-5

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4474 @ 3 1/2" 4922 (1.50") Passed (91%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 3443 @ 1' 9 1/2" 18270 Passed (19%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 18798 @ 9' 5" 65497 Passed (29%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.127 @ 9' 5" 0.456 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.241 @ 9' 5" 0.913 Passed (L/910) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Hanger on  18" PSL beam 3.50" Hanger¹ 1.50" 2172 2072 1177 4608 See note ¹

2 - Hanger on  18" PSL beam 3.50" Hanger¹ 1.50" 2172 2072 1177 4608 See note ¹

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 18' 3" o/c

Bottom Edge (Lu) 18' 3" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger HGUS5.50/14 4.00" N/A 66-10d 22-10d

2 - Face Mount Hanger HGUS5.50/14 4.00" N/A 66-10d 22-10d
• 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) 3 1/2" to 18' 6 1/2" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 18' 10" (Front) 1' 12.0 40.0 - Floor Load

2 - Uniform (PSF) 0 to 18' 10" (Back) 3' 20.0 60.0 25.0 Deck Load

3 - Uniform (PLF) 0 to 18' 10" (Top) N/A 100.0 - - Wall Load Above

4 - Uniform (PSF) 0 to 18' 10" (Top) 2' 15.0 - 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-6

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4312 @ 2" 7442 (3.50") Passed (58%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 3747 @ 10' 9643 Passed (39%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 16006 @ 6' 6" 19585 Passed (82%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.227 @ 5' 6 3/4" 0.269 Passed (L/569) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.389 @ 5' 7 3/8" 0.538 Passed (L/332) -- 1.0 D + 1.0 L (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 3.50" 3.50" 2.03" 1553 2759 506 4312 Blocking

2 - Beam - HF 5.25" 5.25" 1.84" 1669 2196 789 3908 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 11' 3" o/c

Bottom Edge (Lu) 11' 3" o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 11' 2 3/4" N/A 15.6 -- --

1 - Uniform (PSF) 0 to 6' 6" (Front) 10' 12.0 40.0 - Floor Load

2 - Uniform (PSF) 6' 6" to 11' 2 3/4" (Front) 1' 20.0 60.0 25.0 Deck Load

3 - Point (lb) 6' 6" (Front) N/A 2172 2072 1177 Linked from: 2B-6,
Support 1

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-6.1

1 piece(s) 5 1/4" x 9 1/2" 2.2E Parallam® PSL
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Harrison Kliegl
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(425) 636-3313
hkliegl@l120engineering.com
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 6427 @ 1' 8 3/4" 19663 (5.50") Passed (33%) -- 1.0 D + 0.75 L + 0.75 S (Adj Spans)
Shear (lbs) 4481 @ 3' 4" 16033 Passed (28%) 1.00 1.0 D + 1.0 L (Adj Spans)
Pos Moment (Ft-lbs) 27354 @ 12' 2 1/2" 48036 Passed (57%) 1.00 1.0 D + 1.0 L (Alt Spans)
Neg Moment (Ft-lbs) -751 @ 1' 8 3/4" 38474 Passed (2%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.446 @ 12' 2 1/2" 0.524 Passed (L/564) -- 1.0 D + 0.75 L + 0.75 S (Alt Spans)
Total Load Defl. (in) 0.607 @ 12' 2 1/2" 1.048 Passed (L/414) -- 1.0 D + 0.75 L + 0.75 S (Alt Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Overhang deflection criteria: LL (2L/480) and TL (2L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Critical positive moment adjusted by a volume factor of 0.96 that was calculated using length L = 20' 10 1/2".
• Critical negative moment adjusted by a volume factor of 1.00 that was calculated using length L = 1' 10 1/2".
• 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.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Column Cap - steel 5.50" 5.50" 1.80" 1734 4421 1837 6427 Blocking

2 - Column Cap - steel 5.50" 5.50" 1.80" 1734 4421 1837 6427 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 24' 5" o/c

Bottom Edge (Lu) 24' 5" o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 24' 5" N/A 22.1 -- --

1 - Uniform (PSF) 0 to 24' 5" (Front) 6' 20.0 60.0 25.0 Deck Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-7

1 piece(s) 5 1/2" x 16 1/2" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1030 @ 0 3281 (1.50") Passed (31%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 880 @ 10 3/4" 4468 Passed (20%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 3155 @ 6' 1 1/2" 5577 Passed (57%) 1.15 1.0 D + 1.0 S (All Spans)
Vert Live Load Defl. (in) 0.129 @ 6' 1 1/2" 0.408 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Vert Total Load Defl. (in) 0.217 @ 6' 1 1/2" 0.613 Passed (L/677) -- 1.0 D + 1.0 S (All Spans)
Lat Member Reaction (lbs) 176 @ 12' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 164 @ 5" 6216 Passed (3%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 539 @ mid-span 3324 Passed (16%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.182 @ mid-span 1.225 Passed (L/810) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.48 1.00 Passed (48%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 S

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)
• A 2.8% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 418 613 1030 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 418 613 1030 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 10d (0.128" x 3") (End) 3

Right 2X Hem Fir Nails 10d (0.128" x 3") (End) 3

Dead Snow

Vertical Loads Location Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 12' 3" N/A 8.2 --

1 - Uniform (PSF) 0 to 12' 3" 4' 15.0 25.0 Roof Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 2' 24.0

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

MEMBER REPORT PASSED
2nd Floor, 2H-1

1 piece(s) 4 x 10 DF No.1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 152 @ 0 5156 (1.50") Passed (3%) -- 1.0 D (All Spans)
Shear (lbs) 142 @ 5" 2079 Passed (7%) 0.90 1.0 D (All Spans)
Moment (Ft-lbs) 467 @ 6' 1 1/2" 1150 Passed (41%) 0.90 1.0 D (All Spans)
Vert Live Load Defl. (in) 0.000 @ 0 0.408 Passed (2L/999+) -- 1.0 D (All Spans)
Vert Total Load Defl. (in) 0.377 @ 6' 1 1/2" 0.313 Failed (L/390) -- 1.0 D (All Spans)
Lat Member Reaction (lbs) 352 @ 12' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 319 @ 7" 3696 Passed (9%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 1079 @ mid-span 2990 Passed (36%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.247 @ mid-span 1.225 Passed (L/595) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.59 1.00 Passed (59%) 1.60 1.0 D + 0.6 W

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (5/16").
• Lateral deflection criteria: Wind (L/120)
• Member has been designed in flat (plank) orientation.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports
(lbs)

Supports Total Available Required Dead Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 152 152 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 152 152 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 10d (0.128" x 3") (End) 5

Right 2X Hem Fir Nails 10d (0.128" x 3") (End) 5

Dead

Vertical Loads Location Tributary Width (0.90) Comments

0 - Self Weight (PLF) 0 to 12' 3" N/A 4.9

1 - Uniform (PLF) 0 to 12' 3" N/A 20.0 Clerestory Window
Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 4' 24.0

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

MEMBER REPORT FAILED
2nd Floor, 2H-1.1 (4x6 Check)

1 piece(s) 4 x 6 DF No.1  (Plank)
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 169 @ 0 5156 (1.50") Passed (3%) -- 1.0 D (All Spans)
Shear (lbs) 153 @ 7" 3086 Passed (5%) 0.90 1.0 D (All Spans)
Moment (Ft-lbs) 519 @ 6' 1 1/2" 2496 Passed (21%) 0.90 1.0 D (All Spans)
Vert Live Load Defl. (in) 0.000 @ 0 0.408 Passed (2L/999+) -- 1.0 D (All Spans)
Vert Total Load Defl. (in) 0.115 @ 6' 1 1/2" 0.313 Passed (L/999+) -- 1.0 D (All Spans)
Lat Member Reaction (lbs) 352 @ 12' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 319 @ 7" 5485 Passed (6%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 1079 @ mid-span 4437 Passed (24%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.167 @ mid-span 1.225 Passed (L/879) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.36 1.00 Passed (36%) 1.60 1.0 D + 0.6 W

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (5/16").
• Lateral deflection criteria: Wind (L/120)
• Applicable calculations are based on NDS.
• This product has a square cross section. The analysis engine has checked both edge and plank orientations to allow for either installation.

Bearing Length Loads to Supports
(lbs)

Supports Total Available Required Dead Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 169 169 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 169 169 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 10d (0.128" x 3") (End) 5

Right 2X Hem Fir Nails 10d (0.128" x 3") (End) 5

Dead

Vertical Loads Location Tributary Width (0.90) Comments

0 - Self Weight (PLF) 0 to 12' 3" N/A 7.7

1 - Uniform (PLF) 0 to 12' 3" N/A 20.0 Clerestory Window
Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 4' 24.0

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

MEMBER REPORT PASSED
2nd Floor, 2H-1.1 (6x6 Check)

1 piece(s) 6 x 6 DF No.1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 728 @ 0 1406 (1.50") Passed (52%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 401 @ 8 3/4" 1501 Passed (27%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 591 @ 1' 7 1/2" 1308 Passed (45%) 1.15 1.0 D + 1.0 S (All Spans)
Vert Live Load Defl. (in) 0.009 @ 1' 7 1/2" 0.108 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Vert Total Load Defl. (in) 0.015 @ 1' 7 1/2" 0.162 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Lat Member Reaction (lbs) 52 @ 3' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 44 @ 3" 2088 Passed (2%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 42 @ mid-span 450 Passed (9%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.017 @ mid-span 0.325 Passed (L/999+) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.36 1.00 Passed (36%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 S

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)
• A 3.8% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 281 447 728 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 281 447 728 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 10d (0.128" x 3") (End) 2

Right 2X Hem Fir Nails 10d (0.128" x 3") (End) 2

Dead Snow

Vertical Loads Location Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 3' 3" N/A 2.8 --

1 - Uniform (PSF) 0 to 3' 3" 11' 15.5 25.0 Roof Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 2' 26.5

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

MEMBER REPORT PASSED
2nd Floor, 2H-2

1 piece(s) 2 x 8 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 577 @ 0 5156 (1.50") Passed (11%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 509 @ 9" 5376 Passed (9%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 1838 @ 6' 4 1/2" 5930 Passed (31%) 1.15 1.0 D + 1.0 S (All Spans)
Vert Live Load Defl. (in) 0.096 @ 6' 4 1/2" 0.425 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Vert Total Load Defl. (in) 0.174 @ 6' 4 1/2" 0.637 Passed (L/880) -- 1.0 D + 1.0 S (All Spans)
Lat Member Reaction (lbs) 273 @ 12' 9" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 248 @ 7" 7480 Passed (3%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 872 @ mid-span 6050 Passed (14%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.107 @ mid-span 1.275 Passed (L/999+) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.30 1.00 Passed (30%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 S

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)
• A 0.8% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 258 319 577 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 258 319 577 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 4

Right 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 4

Dead Snow

Vertical Loads Location Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 12' 9" N/A 10.4 --

1 - Uniform (PSF) 0 to 12' 9" 2' 15.0 25.0 Roof Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 3' 23.8

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

MEMBER REPORT PASSED
2nd Floor, 2H-3 (High)

1 piece(s) 6 x 8 DF No.1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 368 @ 0 5156 (1.50") Passed (7%) -- 1.0 D (All Spans)
Shear (lbs) 334 @ 7" 3086 Passed (11%) 0.90 1.0 D (All Spans)
Moment (Ft-lbs) 1172 @ 6' 4 1/2" 2496 Passed (47%) 0.90 1.0 D (All Spans)
Vert Live Load Defl. (in) 0.000 @ 0 0.425 Passed (2L/999+) -- 1.0 D (All Spans)
Vert Total Load Defl. (in) 0.281 @ 6' 4 1/2" 0.313 Passed (L/544) -- 1.0 D (All Spans)
Lat Member Reaction (lbs) 534 @ 12' 9" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 486 @ 7" 5485 Passed (9%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 1703 @ mid-span 4437 Passed (38%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.286 @ mid-span 1.275 Passed (L/535) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.65 1.00 Passed (65%) 1.60 1.0 D + 0.6 W

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (5/16").
• Lateral deflection criteria: Wind (L/120)
• Applicable calculations are based on NDS.
• This product has a square cross section. The analysis engine has checked both edge and plank orientations to allow for either installation.

Bearing Length Loads to Supports
(lbs)

Supports Total Available Required Dead Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 368 368 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 368 368 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 10d (0.128" x 3") (End) 7

Right 2X Hem Fir Nails 10d (0.128" x 3") (End) 7

Dead

Vertical Loads Location Tributary Width (0.90) Comments

0 - Self Weight (PLF) 0 to 12' 9" N/A 7.7

1 - Uniform (PLF) 0 to 12' 9" N/A 50.0 Window Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 6' 23.3

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

MEMBER REPORT PASSED
2nd Floor, 2H-3 (Low)

1 piece(s) 6 x 6 DF No.1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 858 @ 0 3281 (1.50") Passed (26%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 623 @ 7" 2657 Passed (23%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 912 @ 2' 1 1/2" 1969 Passed (46%) 1.15 1.0 D + 1.0 S (All Spans)
Vert Live Load Defl. (in) 0.024 @ 2' 1 1/2" 0.142 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Vert Total Load Defl. (in) 0.038 @ 2' 1 1/2" 0.213 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Lat Member Reaction (lbs) 68 @ 4' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 54 @ 5" 3696 Passed (1%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 72 @ mid-span 1839 Passed (4%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.005 @ mid-span 0.425 Passed (L/999+) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.31 1.00 Passed (31%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 S

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)
• A 0.5% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 318 540 858 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 318 540 858 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 2

Right 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 2

Dead Snow

Vertical Loads Location Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 4' 3" N/A 4.9 --

1 - Uniform (PLF) 0 to 4' 3" N/A 144.8 254.3 Linked from: RJ-2,
Support 1

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 2' 26.5

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

MEMBER REPORT PASSED
2nd Floor, 2H-4
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 892 @ 0 2813 (1.50") Passed (32%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 684 @ 8 3/4" 2610 Passed (26%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1394 @ 3' 1 1/2" 2277 Passed (61%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.039 @ 3' 1 1/2" 0.208 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.064 @ 3' 1 1/2" 0.313 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 3.7% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 345 547 892 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 345 547 892 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 6' 3" N/A 5.5 --

1 - Uniform (PSF) 0 to 6' 3" 7' 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2H-5

2 piece(s) 2 x 8 DF No.2

ForteWEB Software Operator Job Notes 11/10/2022 4:12:44 PM UTC
Harrison Kliegl
L120 Engineering
(425) 636-3313
hkliegl@l120engineering.com

ForteWEB v3.4, Engine: V8.2.2.122, Data: V8.1.3.0
File Name: Forest Creek Lot 2

Page 29 / 47



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2174 @ 0 5363 (1.50") Passed (41%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1821 @ 9" 7288 Passed (25%) 1.00 1.0 D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 5027 @ 4' 7 1/2" 10252 Passed (49%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.136 @ 4' 7 1/2" 0.308 Passed (L/816) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.222 @ 4' 7 1/2" 0.463 Passed (L/499) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 0.6% decrease in the moment capacity has been added to account for lateral stability.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 9' 3".
• 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 (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 844 1330 2174 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 844 1330 2174 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 9' 3" N/A 10.0 --

1 - Uniform (PSF) 0 to 9' 3" 11' 6" 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2H-6

1 piece(s) 5 1/2" x 7 1/2" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1049 @ 0 2813 (1.50") Passed (37%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 578 @ 8 3/4" 2610 Passed (22%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 852 @ 1' 7 1/2" 2327 Passed (37%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.007 @ 1' 7 1/2" 0.108 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.011 @ 1' 7 1/2" 0.162 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 1.6% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 399 650 1049 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 399 650 1049 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 3' 3" N/A 5.5 --

1 - Uniform (PSF) 0 to 3' 3" 16' 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2H-7

2 piece(s) 2 x 8 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2511 @ 0 4219 (1.50") Passed (60%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1649 @ 8 3/4" 3915 Passed (42%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 2668 @ 2' 1 1/2" 3490 Passed (76%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.023 @ 2' 1 1/2" 0.142 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.038 @ 2' 1 1/2" 0.213 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 1.6% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 970 1541 2511 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 970 1541 2511 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 4' 3" N/A 8.3 --

1 - Uniform (PSF) 0 to 4' 3" 29' 15.5 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2H-8

3 piece(s) 2 x 8 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 3677 @ 4" 8505 (4.00") Passed (43%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 2965 @ 1' 11 1/2" 18270 Passed (16%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 21842 @ 13' 2 1/2" 65497 Passed (33%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.181 @ 13' 2 1/2" 0.644 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.521 @ 13' 2 1/2" 1.288 Passed (L/593) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 5.50" 4.00" 1.73" 2420 1057 660 3708 1 1/2" Rim Board

2 - Stud wall - HF 5.50" 4.00" 1.73" 2420 1057 660 3708 1 1/2" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 26' 2" o/c

Bottom Edge (Lu) 26' 2" o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 1 1/2" to 26' 3 1/2" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 26' 5" (Front) 2' 15.0 40.0 - Floor Load

2 - Uniform (PLF) 0 to 26' 5" (Top) N/A 100.0 - - Wall Load Above

3 - Uniform (PSF) 0 to 26' 5" (Front) 2' 12.0 - 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-8

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1687 @ 5 1/4" 3281 (1.50") Passed (51%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 1242 @ 1' 11 1/4" 14007 Passed (9%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 4799 @ 6' 1 1/2" 50215 Passed (10%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.013 @ 6' 1 1/2" 0.284 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.038 @ 6' 1 1/2" 0.569 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Hanger on  18" PSL beam 5.25" Hanger¹ 1.50" 1165 245 613 1809 See note ¹

2 - Stud wall - HF 5.50" 5.50" 1.50" 1154 241 602 1786 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 11' 9" o/c

Bottom Edge (Lu) 11' 9" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger IUS3.56/14 2.00" N/A 14-10d 2-10dx1.5
• 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) 5 1/4" to 12' 1 3/4" N/A 19.7 -- --

1 - Uniform (PSF) 0 to 12' 1 3/4" (Front) 1' 12.0 40.0 - Floor Load

2 - Uniform (PSF) 0 to 12' 1 3/4" (Back) 2' 15.0 - 25.0 Low Roof Load

3 - Uniform (PLF) 0 to 12' 1 3/4" (Top) N/A 100.0 - - Wall Load Above

4 - Uniform (PSF) 0 to 12' 1 3/4" (Top) 2' 15.0 - 25.0 Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-9

1 piece(s) 3 1/2" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 6218 @ 21' 10" 7442 (3.50") Passed (84%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 7116 @ 1' 4 7/8" 14432 Passed (49%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 33891 @ 10' 9 3/16" 65497 Passed (52%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.356 @ 11' 3/4" 0.538 Passed (L/725) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.544 @ 10' 11 15/16" 1.075 Passed (L/474) -- 1.0 D + 1.0 L (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 5.50" 5.50" 3.47" 2944 4426 1091 7370 Blocking

2 - Stud wall - HF 3.50" 3.50" 2.92" 2039 4179 622 6218 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 22' o/c

Bottom Edge (Lu) 22' o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 22' N/A 29.5 -- --

1 - Uniform (PSF) 0 to 22' (Front) 9' 6" 12.0 40.0 - Floor Load

2 - Uniform (PSF) 0 to 22' (Back) 2' 15.0 - 25.0 Low Roof Load

3 - Point (lb) 3' (Front) N/A 1165 245 613 Linked from: 2B-9,
Support 1

Shear (lbs)

Tapered End Heel Height Cut Length Cut Slope Location Actual Allowed Result Comments

Left End 10" 2' 8" 3/12 1' 4 7/8" 7116 14432 Passed (49%)

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
2nd Floor, 2B-10

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 718 @ 14' 11 1/4" 3382 (3.50") Passed (21%) -- 1.0 D + 1.0 S (Adj Spans)
Shear (lbs) 346 @ 14' 2 7/16" 1501 Passed (23%) 1.15 1.0 D + 1.0 S (Adj Spans)
Moment (Ft-lbs) -787 @ 14' 11 1/4" 1564 Passed (50%) 1.15 1.0 D + 1.0 S (Adj Spans)
Live Load Defl. (in) 0.131 @ 8' 4 1/8" 0.633 Passed (L/999+) -- 1.0 D + 1.0 S (Alt Spans)
Total Load Defl. (in) 0.196 @ 8' 3 13/16" 0.845 Passed (L/775) -- 1.0 D + 1.0 S (Alt Spans)

System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 3/12

• Deflection criteria: LL (L/240) and TL (L/180).
• Overhang deflection criteria: LL (2L/240) and TL (2L/180).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to 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.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Beveled Plate - DF 3.50" 3.50" 1.50" 163 270 433 Blocking

2 - Beveled Plate - DF 3.50" 3.50" 1.50" 271 447 718 Blocking

3 - Hanger on  7 1/4" DF ledgerOnMasonry 3.50" Hanger¹ 1.50" 68 130 198 See note ¹

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 16' 9" o/c

Bottom Edge (Lu) 12' 11" o/c

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

3 - Face Mount Hanger LRU26Z 1.94" N/A 4-10dx1.5 5-10d
• Refer to manufacturer notes and instructions for proper installation and use of all connectors.

Dead Snow

Vertical Load Location (Side) Spacing (0.90) (1.15) Comments

1 - Uniform (PSF) 0 to 24' 4 1/2" 16" 15.0 25.0 Roof Load

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

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal. Member Length : 24' 11 11/16"

MEMBER REPORT PASSED
Low Roof, LRJ-1

1 piece(s) 2 x 8 DF No.2 @ 16" OC
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1044 @ 2" 7656 (3.50") Passed (14%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 556 @ 10 3/4" 3502 Passed (16%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 834 @ 1' 11" 3438 Passed (24%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.006 @ 1' 11" 0.175 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.010 @ 1' 11" 0.233 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)

System : Roof
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

• Deflection criteria: LL (L/240) and TL (L/180).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 3.50" 3.50" 1.50" 402 643 1044 None

2 - Column Cap - steel 3.50" 3.50" 1.50" 402 643 1044 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 3' 10" o/c

Bottom Edge (Lu) 3' 10" o/c

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 3' 10" N/A 6.4 --

1 - Uniform (PLF) 0 to 3' 10" (Top) N/A 203.3 335.3 Linked from: LRJ-1,
Support 2

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
Low Roof, LRB-1

1 piece(s) 4 x 8 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 833 @ 4" 12251 (5.50") Passed (7%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 715 @ 1' 4" 11733 Passed (6%) 1.15 1.0 D + 1.0 S (All Spans)
Pos Moment (Ft-lbs) 3665 @ 9' 5 1/2" 23244 Passed (16%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.131 @ 9' 5 1/2" 0.456 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.230 @ 9' 5 1/2" 0.913 Passed (L/952) -- 1.0 D + 1.0 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 18' 3".
• 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.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Stud wall - HF 5.50" 5.50" 1.50" 360 473 833 Blocking

2 - Stud wall - HF 5.50" 5.50" 1.50" 360 473 833 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 18' 11" o/c

Bottom Edge (Lu) 18' 11" o/c

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 18' 11" N/A 14.0 --

1 - Uniform (PSF) 0 to 18' 11" (Top) 2' 12.0 25.0 Low Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
1st Floor, 1B-1 (Garage Header)

1 piece(s) 5 1/2" x 10 1/2" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 7300 @ 6' 3" 10725 (3.00") Passed (68%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 6868 @ 5' 4 1/2" 8745 Passed (79%) 1.00 1.0 D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 8720 @ 5' 14774 Passed (59%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.052 @ 3' 4 9/16" 0.208 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.087 @ 3' 4 5/8" 0.313 Passed (L/865) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 0.5% decrease in the moment capacity has been added to account for lateral stability.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 6' 3".
• 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 (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 1119 1706 218 2824 None

2 - Trimmer - HF 3.00" 3.00" 2.04" 2906 4394 873 7300 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 6' 4 1/2" N/A 12.0 -- --

1 - Uniform (PSF) 0 to 6' 4 1/2" 10' 6" 15.0 25.0 - Low Roof Load

2 - Point (lb) 5' N/A 2944 4426 1091 Linked from: 2B-10,
Support 1

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
1st Floor, 1H-1

1 piece(s) 5 1/2" x 9" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2226 @ 0 5156 (1.50") Passed (43%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1785 @ 11" 5922 Passed (30%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 5147 @ 4' 7 1/2" 5998 Passed (86%) 1.00 1.0 D + 1.0 L (All Spans)
Vert Live Load Defl. (in) 0.116 @ 4' 7 1/2" 0.308 Passed (L/956) -- 1.0 D + 1.0 L (All Spans)
Vert Total Load Defl. (in) 0.155 @ 4' 7 1/2" 0.463 Passed (L/715) -- 1.0 D + 1.0 L (All Spans)
Lat Member Reaction (lbs) 207 @ 9' 3" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 181 @ 7" 9475 Passed (2%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 478 @ mid-span 5588 Passed (9%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.030 @ mid-span 0.925 Passed (L/999+) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.50 1.00 Passed (50%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 Lr

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)
• A 0.6% decrease in the moment capacity has been added to account for lateral stability.
• Lumber grading provisions must be extended over the length of the member per NDS 4.2.5.5.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 561 1665 2226 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 561 1665 2226 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 3

Right 2X Hem Fir Nails 8d (0.113" x 2 1/2") (Toe) 3

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 9' 3" N/A 13.2 --

1 - Uniform (PSF) 0 to 9' 3" 9' 12.0 40.0 Floor Load

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 3' 24.9

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

MEMBER REPORT PASSED
1st Floor, 1H-2

1 piece(s) 6 x 10 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 251 @ 0 2813 (1.50") Passed (9%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 192 @ 8 3/4" 3002 Passed (6%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 392 @ 3' 1 1/2" 2592 Passed (15%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.011 @ 3' 1 1/2" 0.208 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.018 @ 3' 1 1/2" 0.313 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 4.7% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Snow Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 95 156 251 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 95 156 251 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Snow

Vertical Loads Location Tributary Width (0.90) (1.15) Comments

0 - Self Weight (PLF) 0 to 6' 3" N/A 5.5 --

1 - Uniform (PSF) 0 to 6' 3" 2' 12.4 25.0 Low Roof Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
1st Floor, 1H-3

2 piece(s) 2 x 8 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2770 @ 3' 4 1/2" 4219 (1.50") Passed (66%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 3270 @ 1' 1/4" 4995 Passed (65%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 3396 @ 1' 5219 Passed (65%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.007 @ 1' 8 9/16" 0.108 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.013 @ 1' 8 3/8" 0.162 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 1.4% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Trimmer - HF 3.00" 3.00" 1.61" 2238 2277 482 4516 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 1088 1682 178 2770 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 3' 4 1/2" N/A 10.6 -- --

1 - Uniform (PSF) 0 to 3' 4 1/2" 21' 6" 12.0 40.0 - Floor Load

2 - Point (lb) 1' N/A 2420 1057 660 Linked from: 2B-8,
Support 1

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
1st Floor, 1H-4

3 piece(s) 2 x 10 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 5734 @ 1 1/2" 10725 (3.00") Passed (53%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 4218 @ 7' 4 1/2" 11733 Passed (36%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Pos Moment (Ft-lbs) 11478 @ 4' 3" 23024 Passed (50%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.082 @ 4' 3" 0.275 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.147 @ 4' 3" 0.412 Passed (L/672) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 0.9% decrease in the moment capacity has been added to account for lateral stability.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 8' 3".
• 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 (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Trimmer - HF 3.00" 3.00" 1.60" 2550 1700 2546 5734 None

2 - Trimmer - HF 3.00" 3.00" 1.55" 2459 1700 2398 5532 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 8' 6" N/A 14.0 -- --

1 - Uniform (PSF) 0 to 8' 6" 10' 12.0 40.0 - Floor Load

2 - Uniform (PLF) 0 to 8' 6" N/A 100.0 - - Wall Load Above

3 - Uniform (PLF) 0 to 8' 3" N/A 366.0 - 599.3 Linked from: RJ-2,
Support 2

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
1st Floor, 1H-5

1 piece(s) 5 1/2" x 10 1/2" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 5290 @ 16' 11" 8505 (4.00") Passed (62%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 5159 @ 15' 3 1/2" 21011 Passed (25%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 17605 @ 13' 6" 75322 Passed (23%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.066 @ 9' 5 1/8" 0.419 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.142 @ 9' 4 7/8" 0.837 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Factored Accessories

1 - Stud wall - HF 3.50" 3.50" 1.50" 982 722 381 1809 Blocking

2 - Stud wall - HF 5.50" 4.00" 2.49" 2806 1833 1486 5295 1 1/2" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 17' 2" o/c

Bottom Edge (Lu) 17' 2" o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 17' 1 1/2" N/A 29.5 -- --

1 - Uniform (PSF) 0 to 17' 3" (Front) 1' 12.0 40.0 - Floor Load

2 - Point (lb) 13' 6" (Top) N/A 1039 478 299 Linked from: 2B-3,
Support 2

3 - Point (lb) 13' 6" (Top) N/A 2036 1387 1568 Linked from: 2B-5,
Support 2

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
Basement, BB-1

1 piece(s) 5 1/4" x 18" 2.2E Parallam® PSL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4685 @ 3' 4 1/2" 6825 (3.00") Passed (69%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 3905 @ 2' 7 1/2" 4638 Passed (84%) 1.00 1.0 D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 5446 @ 2' 6525 Passed (83%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.028 @ 1' 9 3/16" 0.108 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.039 @ 1' 9 3/16" 0.162 Passed (L/991) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 0.6% decrease in the moment capacity has been added to account for lateral stability.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 3' 3".
• 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 (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 3.00" 3.00" 1.69" 1060 2791 3851 None

2 - Trimmer - HF 3.00" 3.00" 2.06" 1312 3373 4685 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 3' 6" N/A 6.4 --

1 - Uniform (PSF) 0 to 3' 6" 17' 12.0 40.0 Floor Load

2 - Point (lb) 2' N/A 1636 3783 Linked from: 2B-1,
Support 1

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
Basement, BH-1

1 piece(s) 3 1/2" x 7 1/2" 24F-V4 DF Glulam
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 981 @ 0 2813 (1.50") Passed (35%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 541 @ 8 3/4" 2610 Passed (21%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 797 @ 1' 7 1/2" 2327 Passed (34%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.008 @ 1' 7 1/2" 0.108 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.010 @ 1' 7 1/2" 0.162 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• A 1.6% decrease in the moment capacity has been added to account for lateral stability.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Factored Accessories

1 - Trimmer - HF 1.50" 1.50" 1.50" 233 748 981 None

2 - Trimmer - HF 1.50" 1.50" 1.50" 233 748 981 None

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) End Bearing Points

Bottom Edge (Lu) End Bearing Points

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 3' 3" N/A 5.5 --

1 - Uniform (PSF) 0 to 3' 3" 11' 6" 12.0 40.0 Floor Load

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
Basement, BH-2

2 piece(s) 2 x 8 DF No.2
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Wall Height: 20' Member Height: 19' 7 1/2" O. C. Spacing: 12.00"

Design Results Actual Allowed Result LDF Load: Combination

Slenderness 43 50 Passed (86%) -- --
Compression (lbs) 440 1690 Passed (26%) 1.15 1.0 D + 1.0 S
Plate Bearing (lbs) 440 4177 Passed (11%) -- 1.0 D + 1.0 S
Lateral Reaction (lbs) 132 -- -- 1.60 1.0 D + 0.6 W
Lateral Shear (lbs) 126 1320 Passed (10%) 1.60 1.0 D + 0.6 W
Lateral Moment (ft-lbs) 649 @ mid-span 1264 Passed (51%) 1.60 1.0 D + 0.6 W
Total Deflection (in) 1.16 @ mid-span 1.96 Passed (L/202) -- 1.0 D + 0.6 W
Bending/Compression 0.58 1 Passed (58%) 1.60 1.0 D + 0.6 W
• Lateral deflection criteria: Wind (L/120)
• Input axial load eccentricity for the design is zero
• Applicable calculations are based on NDS.
• A bearing area factor of 1.25 has been applied to base plate bearing capacity.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.

Supports Type Material

Top Dbl 2X Hem Fir
Base 2X Hem Fir

Max Unbraced Length Comments

1'

System : Wall
Member Type : Stud
Building Code : IBC 2018
Design Methodology : ASD

Lateral Connections
Supports Connector Type/Model Quantity Connector Nailing

Top Nails 8d (0.113" x 2 1/2") (Toe) 2 N/A

Base Nails 8d (0.113" x 2 1/2") (Toe) 2 N/A
• Nailed connection at the top of the member is assumed to be nailed through the bottom 2x plate prior to placement of the top 2x of the double top plate assembly.

Dead Snow

Vertical Load Spacing (0.90) (1.15) Comments

1 - Point (lb) N/A 165 275
Roof Load
DL= 15psf * 11 ft
SL= 25psf * 11 ft

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (115), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Spacing (1.60) Comments

1 - Uniform (PSF) Full Length 12.00" 22.5

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

Weyerhaeuser Notes

Drawing is Conceptual

MEMBER REPORT PASSED
1st Floor, Balloon Framed Wall Check
1 piece(s) 2 x 6 HF No.2 @ 12" OC
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Sheet Number:

Gravity Criteria: Code: IBC 2018

Live Load: Live Load:

Snow 25.0 psf Residential 40.0 psf

Dead Load: Dead Load:

Composite Roofing 2.0 psf Flooring 3.0 psf

19/32" Plywood Sheathing 2.5 psf 3/4" T & G Plywood 2.5 psf

Trusses at 24" o.c. 3.0 psf Floor Joists at 16" o.c. 2.5 psf

Insulation 1.8 psf Insulation 0.5 psf

(2) Layers 5/8" GWB 4.4 psf (1) Layers 5/8" GWB 2.2 psf

Misc/Mech 1.3 psf Miscellaneous 1.3 psf

Total 15.0 psf Total 12.0 psf

2x6 at 16" o.c. 1.7 psf

Insulation 1.0 psf 2x4 at 16" o.c. 1.1 psf

1/2" Plywood Sheathing 1.5 psf Insulation 0.5 psf

(2) layers 5/8" GWB 4.4 psf (2) Layers 5/8" GWB 4.4 psf

Misc 3.4 psf Misc 2.0 psf

Total 12.0 psf Total 8.0 psf

SEISMIC PARAMETERS:

Code Reference: ASCE 7-16

R = 6.5 Bearing Wall System, Wood Structural Panel Walls

Mapped Spectral Acceleration, Ss = 1.45

Mapped Spectral Acceleration, S1 = 0.503

Soil Site Class  = D

WIND PARAMETERS:

Code Reference: ASCE 7-16

  Basic Wind Speed (3 second Gust) = 100 mph

Exposure : B

Kzt = 1.00

SOIL PARAMETERS:

Soil Bearing Pressure = 1,500 psf competent native soil or structural fill

1/3 increase for short-term wind or seismic loading is acceptable

Frost Depth = 18 in

Lateral Wall Pressures:

Unrestrained Active Pressure = 35 pcf Cantilevered walls

Restrained Active Pressure = 50 pcf Plate Wall Design/Tank Walls

Passive Pressure  = 250 pcf

Soil Friction Coeff. = 0.35

ROOF SYSTEM FLOOR SYSTEM 

EXTERIOR WALL SYSTEM  INTERIOR WALL SYSTEM

Forest Creek Estates Lot 2 DC
Specifics: Date:

Design Criteria

Project Number: 

S22201
Engineer:

11/10/2022

Plan Name:

HK



IBC 2018 Section 1609  →  ASCE 7-16 Section 28.5 - Simplified Procedure → Main Wind-Force Resisting System

LOAD CRITERIA:

Basic Wind Speed, Vs = 100 mph (ASCE 7-16, Section 26.5)

Exposure = B (ASCE 7-16, Section 26.7) Roof 6.84 k

2nd Floor 8.61 k

BUILDING GEOMETRY:

Roof Slope = 3.00 :12         = 14.04 degrees 1st Floor 3.71 k

Loads From Front/Back - Width  (ft)= 71.00 ft Roof: Gable

Loads From Side - Width (ft) = 65.00 ft Roof: Gable Basement (Base Shear) 19.16 k

Average Eave Height = 25.00 ft    

Mean Roof Ht. , h = 30.00 ft (ASCE 7-16, Figure 27.5-2)

Edge Strip Width, a = 6.5 ft (ASCE 7-16, Figure 28.5-1)

End Zone Width, 2a = 13.00 ft (ASCE 7-16, Figure 28.5-1) Roof 6.23 k

2nd Floor 8.11 k

DESIGN:

Topographic Factor , Kzt = 1.00 (ASCE 7-16, Section 26.8) 1st Floor 1.48 k

Adjustment Factor, λ = 1.05 (ASCE 7-16, Figure 28.5-1)

Basement (Base Shear) 15.82 k

Basic Wind Roof 

Speed, Vs Angle

(mph) (Degrees) A B C D E F G H EOH GOH

100 14.04 A 19.90 -6.60 13.30 -3.80 -19.10 -12.40 -13.30 -9.50 -26.70 -20.90

*  Values Interpolated from Figure 28.5-1 ASCE 7 - 16

ZONES*

Plan: Sheet Number:

WIND FORCES

Forest Creek Estates Lot 2

11/10/2022

(Exposure B at h = 30ft.)

Project Number: 

S22201

Engineer:

HK

Side / Side Direction

DateSpecifics:

L1

Vertical Presssure

Front / Back Direction

WIND LOAD SUMMARY:

SIMPLIFIED DESIGN WIND PRESSURE, PS30 (psf) 

Load Case Horizontal  Pressure Overhang



IBC 2018 Section 1609  →  ASCE 7-16 Section 28.5 - Simplified Procedure → Main Wind-Force Resisting System

Plan: Sheet Number:

WIND FORCES

Forest Creek Estates Lot 2

11/10/2022

Project Number: 

S22201

Engineer:

HK

DateSpecifics:

L1

A (Wall) B (Roof) C (Wall) D (Roof)

Full Impact at Basement? YES (No = 1/4 Impact) 20.90 -6.93 13.97 -3.99 8.0 16.0

Force Min Force

Length Pressure (W) Length Pressure (W) 0.6 ω*W 0.6 ω*W

(ft) (ft) (ft) (psf) (ft) (psf) (kips) (kips)

"Height" of Roof to Plate (see note) 72.0 3.00 (roof) 13.0 20.90 59.0 13.97 2.56 1.35

     Plate to Mid 2nd LVL 72.0 5.00 (wall) 13.0 20.90 59.0 13.97 4.27 4.49

Σ = 6.84 5.84

     Mid 2nd LVL to Floor 72.0 5.00 (wall) 13.0 20.90 59.0 13.97 4.27 4.49

"Height" Low-Roof to Plate (see note) 0.0 0.00 (roof) 13.0 20.90 -13.0 13.97 0.00 0.00

     Floor to Mid 1st LVL 66.0 5.00 (wall) 13.0 20.90 53.0 13.97 3.95 4.12

Σ = 8.22 8.61

     Mid 1st LVL to Floor 53.0 5.00 (wall) 13.0 20.90 40.0 13.97 3.24 3.31

"Height" Low-Roof to Plate (see note) 0.0 0.00 (roof) 13.0 20.90 -13.0 13.97 0.00 0.00

     Floor to Mid Basement LVL 66.0 5.00 (wall) 13.0 20.90 53.0 13.97 3.95 4.12

Σ = 3.59 3.71

Total Wind Base Shear (kips) 18.65 18.16

Full Impact at Basement? NO (No = 1/4 Impact)

Force Min Force

Length Pressure (W) Length Pressure (W) 0.6 ω*W 0.6 ω*W

(ft) (ft) (ft) (psf) (ft) (psf) kips kips

"Height" of Roof to Plate (see note) 65.0 3.00 (roof) 13.0 20.90 52.0 13.97 2.33 1.22

     Plate to Mid 2nd LVL 65.0 5.00 (wall) 13.0 20.90 52.0 13.97 3.89 4.06

Σ = 6.23 5.27

     Mid 2nd LVL to Floor 65.0 5.00 (wall) 13.0 20.90 52.0 13.97 3.89 4.06

"Height" Low-Roof to Plate (see note) 0.0 0.00  (roof) 13.0 20.90 -13.0 13.97 0.00 0.00

     Floor to Mid 1st LVL 65.0 5.00 (wall) 13.0 20.90 52.0 13.97 3.89 4.06

Σ = 7.78 8.11

     Mid 1st LVL to Floor 65.0 5.00 (wall) 13.0 20.90 52.0 13.97 3.89 4.06

"Height" Low-Roof to Plate (see note) 0.0 0.00  (roof) 13.0 20.90 -13.0 13.97 0.00 0.00

     Floor to Mid Basement LVL 30.0 5.00 (wall) 13.0 20.90 17.0 13.97 1.99 1.87

Σ = 1.47 1.48

Total Wind Base Shear (kips) 15.48 14.87
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Sheet Number:

Unit Weights (psf) Seismic Weights include:   (REF §12.7)

Roof: 15 psf 25% of storage Live loads

Floor: 12 psf Actual partition weight or 10 psf min if applicable

Exterior Wall: 12 psf Operating weight of permenant equipment

Interior Wall: 8 psf 20% of uniform design snow loads for areas where Pf > 30 psf

HEIGHT

UNIT 

WEIGHT

Item Total 

Weight.

Level 

Sub-

Total

Average 

Pressure

(ft) (psf) (lbs) (kips) (psf)

ROOF:

Roof 3,855 1.05 15 = 60,854

Ext. Wall Below 285 5.00 12 = 17,100

Corridor Wall Below 125 5.00 8 = 5,000

83 22

2nd FLOOR:

Floor 2,670 1.00 12 = 32,040

Low Roof 730 1.05 15 = 11,524

Ext. Wall Above 285 5.00 12 = 17,100

Corridor Wall Above 125 5.00 8 = 5,000

Ext. Wall Below 285 4.50 12 = 15,390

Corridor Wall Below 100 4.50 8 = 3,600

85 25

1st FLOOR:

Floor 1,930 1.00 12 = 23,160

Low Roof 0 1.05 15 = 0

Ext. Wall Above 285 4.50 12 = 15,390

Corridor Wall Above 100 4.50 8 = 3,600

Ext. Wall Below 115 4.50 12 = 6,210

Corridor Wall Below 75 4.50 8 = 2,700

51 26

BASEMENT:

Ext. Wall Above 115 4.50 12 = 6,210

Corridor Wall Above 75 4.50 8 = 2,700

9

STRUCTURE WEIGHT FOR SEISMIC BASE SHEAR: 219 kips

TOTAL WEIGHT OF STRUCTURE: 228 kips

(Includes Basement Dead Load) 

LEVEL ITEM

AREA / 

LENGTH

Specifics:

Plan Name:

SEISMIC WEIGHTS

Forest Creek Estates Lot 2
Project Number: 

S22201
Engineer:

HK

Date:

11/10/2022

L2



Sheet Number:

Equivelant Lateral Force Analysis per IBC 2018 1613.1  →ASCE 7-16  Table 12.6-1 →Sec 12.8

Data generated by: Seismic Design Values for Buildings "Java Ground Motion Parameter Calculation"

S1 = 0.503 Maps

SDS = 1.16 (ASCE 7 EQ 11.4.-3)

SD1 = 0.4024 (ASCE 7 EQ 11.4.-4)

Seismic Importance Factor = 1.00 (ASCE 7 Table 11.5-1)

Seismic Design Category = D (ASCE 7 Table 11.6-1 & 11.6.2)

Response Modification Factor, R = 6.5 (ASCE 7 Table 12.2-1)

Seismic Force-Resisting System Description = A.13 - light framed walls

Building Height, hn = 30.0 ft

Building Period Coefficient, CT = 0.020 (ASCE 7 Table 12.8.-2)

Approx. Fundamental Period, Ta = 0.256  (CT*(hn
0.75

) (ASCE 7 EQ 12.8.-7)

Approx. Fundamental Period, TL = 6.0 sec (ASCE 7 11.4.6)

Seismic Response Coefficient

Cs = SDS/(R/I) Cs = 0.178 (ASCE 7 EQ 12.8.-2)

Seismic Response Coefficient, Maximum

Cs, MAX = SD1/(T*R/I) Cs, MAX = 0.241 T ≤ TL (ASCE 7 EQ 12.8.-3)

Cs, MAX = SD1 TL/(T
2
*R/I) Cs, MAX = NA T > TL (ASCE 7 EQ 12.8.-4)

Seismic Response Coefficient, Minimum

Cs, MIN = 0.01 Cs, MIN = 0.010 (ASCE 7 EQ 12.8.-5)

Cs, MIN = 0.5 S1 / (R/I) Cs, MIN = NA if S1 > 0.6 (ASCE 7 EQ 12.8.-6)

Cs = 0.178

 Dead Load W = 219 kips

V = Cs W = 39.0 kips (ASCE 7 EQ 12.8.-1)

QE = V = 39.0 kips (ASCE 7 EQ 12.4-3)

 ρ = 1.0 (ASCE 7 12.3.4.2)

EH = ρ QE = 39.0 kips (ASCE 7 EQ 12.4-3)

Ev = .2 SDS D = 0.23 x D   kips

Factor for Alternate Basic Load conbinations - 2018 IBC 
EH/1.4 = 27.9 kips IBC 2018 1605.3.2

k = 1 (ASCE 7 12.8.3)

Story Total Story Vert Dist Story Factored Story

Height Height Weight Factor Force Force (ASD)

H hx wx wxhx
k

Cvx Fx Fx ρ/1.4 = EH/1.4

(ft
2
) (ft) (ft) (kips) (k-ft) (kips) (kips)

Roof 3,855 10.00 29.00 83 2,406 0.54 21.0 15.0

2nd 2,670 10.00 19.00 85 1,608 0.36 14.0 10.0

1st 1,930 9.00 9.00 51 460 0.10 4.0 2.9

Sum = 4,474 1.000 39.0 27.9

Date:

SEISMIC FORCES 11/10/2022

Floor

Engineer:

Area

VERTICAL DISTRIBUTION (Per ASCE 7 - 12.8.3)

HK

Specifics:

S22201

Project Number: 

Forest Creek Estates Lot 2 L3

Plan Name:

http://earthquake.usgs.gov/research/hazmaps/design/


Sheet Number:

Per Level Per Level

6.84 14.99 14.99 k Seismic

8.61 10.02 10.02 k Seismic

3.71 2.86 3.71 k Wind

27.87 k Seismic

Per Level Per Level

6.23 14.99 14.99 k Seismic

8.11 10.02 10.02 k Seismic

1.48 2.86 2.86 k Seismic

27.87 k Seismic

Governing Force:

L4

Wind Force Seismic Force

Project Number: 

11/10/2022

Engineer:

HK

Date:
S22201

Plan Name:

Forest Creek Estates Lot 2
Specifics:

DESIGN LOADS 

FRONT / BACK DIRECTION

14.99
2nd FLOOR

15.45 25.01
1st FLOOR

6.84

0.6 ω * W F/B (kips) E/1.4 (kips)

Sum Sum
ROOF

Governing Force:

Sum Sum

Base Shear:
19.16

ROOF

SIDE / SIDE DIRECTION

27.87
BASEMENT

6.23 14.99
2nd FLOOR

Wind Force Seismic Force

0.6 ω * W S (kips) E/1.4 (kips)

BASEMENT Base Shear:

14.34 25.01
1st FLOOR

15.82 27.87



Notes:

* All walls designed with Force-Transfer should meet a minimum height to width 

Sheet Number:    ratio of 2:1 at Pier (SDPWS 2018, Table 4.3.4)

* Maximum allowed height to width ratio 3.5:1 for walls w/o openings (increased shear RED = Update Formula as required - Important

   design values per SDPWS 2018, Table 4.3.4) BLUE = Review and update as required - Typical Input

* Shear panel height is height to underside or roof or floor framing.

2nd Story Walls (Front - Back Direction) Stud Species HF 2nd Story Walls (Front - Back Direction)

Hold downs and window straps

Story shear(kips) = 14.99 Governing Force (F/B Direction) = Seismic

Story height (ft) = 10.00 Dead load factor (F/B Direction) = 0.90 IBC 2018 Equation 16-22

Shear Panel height (ft) = 9.00 100% story shear Shear panel capacity (Wind or Seismic) = Seismic

Total Diaphragm Area (sq ft) = 3855.00 YES load balance check = OK

Height/Width Force at Window  
Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Area Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Roof DL Sum Sum OTM RM Resultant HD HD/Strap to HD location Resultant Window Strap 

Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (sq ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type Trib(ft) DL(klf) DL(klf) (k-ft) (k-ft) HD(kips) TYPE DF or HF? Edge/Interior? HD (Kips)

2 1.0 19.00 5.00 5.00 3.00 2.00 14.00 400.00 1.00 400.00 1.56 1.56 111 1.00 111 SW6 2.00 0.14 0.14 15.6 22.4 -0.37 flr-flr HF Edge No HD 0.75 CS16

2 2.1 12.50 12.50 1355.00 0.51 691.33 2.69 2.69 215 1.00 215 SW6 3.00 0.15 0.15 26.9 10.8 1.34 flr-flr HF Edge MST37 1.34 CS16

2 2.2 26.00 14.00 6.00 2.50 2.00 12.00 1355.00 0.49 663.67 2.58 2.58 215 1.00 215 SW6 4.00 0.17 0.17 25.8 51.1 -0.99 flr-beam HF Edge No HD 0.00 No strap

2 3.1 17.50 17.50 800.00 1.00 800.00 3.11 3.11 178 1.00 178 SW6 5.00 0.18 0.18 31.1 25.2 0.35 flr-beam HF Edge No HD 0.00 No strap
2 4.1 15.33 15.33 1300.00 0.52 679.47 2.64 2.64 172 1.00 172 SW6 6.00 0.20 0.20 26.4 20.9 0.37 flr-beam HF Edge No HD 0.00 No strap
2 4.2 26.00 12.00 6.00 2.50 2.00 14.00 1300.00 0.48 620.53 2.41 2.41 172 1.00 172 SW6 7.00 0.21 0.21 24.1 64.8 -1.59 flr-beam HF Edge No HD 1.08 CS16

S = 116.33 Total OSB wall length = 38.50 S = 3855.00 14.99 14.99 OK Total OSB Capacity 14.99

(feet) (kips)

1st Story Walls (Front - Back Direction) Shear panel capacity (Wind or Seismic) = Seismic 1st Story Walls (Front - Back Direction)

Hold downs and window straps

Story shear(kips) = 10.02 Accumulated Shear = 25.01

Story height (ft) = 10.08 load balance check = OK

Shear Panel height (ft) = 9.08

Total Diaphragm width (ft) = 3400.00

Height/Width Force at Window  
Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Width Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Floor DL Story Walls/DL Sum OTM RM Resultant HD HD/Strap to HD location Resultant Window Strap 

Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type Trib(ft) DL(klf) Stacks? DL(klf) (k-ft) (k-ft) HD(kips) TYPE DF or HF? Edge/Interior? HD (Kips)

1 1.1 7.25 7.25 690.00 0.46 317.62 0.94 1.65 228 1.00 228 SW6 2.00 0.14 YES 0.28 16.7 3.3 1.98 flr-flr HF Edge MST37 0.00 No strap

1 1.2 14.50 6.00 5.50 2.00 1.50 8.50 690.00 0.54 372.38 1.10 1.94 228 1.00 228 SW6 2.00 0.14 NO 0.14 19.5 13.1 0.46 flr-flr HF Edge No HD 1.29 CS16

1 2.1 12.00 12.00 680.00 0.71 480.00 1.41 4.10 342 1.00 342 SW4 3.00 0.15 YES 0.32 41.4 9.9 2.73 flr-flr HF Edge MST48 0.00 No strap

1 2.2 5.00 5.00 680.00 0.29 200.00 0.59 3.17 634 1.00 634 2W4 4.00 0.17 NO 0.17 32.0 1.9 6.68 flr-conc HF Edge HDU11 0.00 No strap

1 3.1 12.00 12.00 900.00 0.51 459.57 1.35 2.94 245 1.00 245 SW4 5.00 0.18 NO 0.18 29.7 11.9 1.55 flr-flr HF Edge MST37 0.00 No strap

1 3.2 11.50 11.50 900.00 0.49 440.43 1.30 2.82 245 1.00 245 SW4 6.00 0.20 NO 0.20 28.4 11.8 1.51 flr-flr HF Edge MST37 0.00 No strap

1 4.1 12.67 12.67 1130.00 0.55 617.92 1.82 4.46 352 1.00 352 SW3 7.00 0.21 NO 0.21 45.0 15.4 2.43 flr-conc HF Edge STHD14 0.00 No strap

1 4.2 10.50 10.50 1130.00 0.45 512.08 1.51 3.92 374 1.00 374 SW3 8.00 0.23 NO 0.23 39.5 11.3 2.82 flr-conc HF Edge STHD14 0.00 No strap

S = 85.42 Total OSB wall length = 27.75 S = 3400.00 8.51 25.01 OK Total OSB Capacity 10.02

(feet) (kips)

Basement Walls (Front - Back Direction) Basement Walls (Front - Back Direction)

Hold downs and window straps

Story shear(kips) = 3.71 Accumulated Shear = 3.71 The rest of the story shear from above has been transferred into foundation

Story height (ft) = 10.08 load balance check = OK

Shear Panel height (ft) = 9.08

Total Diaphragm width (ft) = 1930.00

Height/Width Force at Window  
Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Width Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Story Sum OTM RM Resultant HD Resultant Window Strap 

Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type DL(klf) DL(klf) (k-ft) (k-ft) HD(kips) TYPE HD (Kips)

B 1.1 7.25 7.25 315.00 0.28 88.69 0.17 1.82 251 1.00 251 SW4 0.25 0.39 5.5 9.2 -0.55 flr-conc No HD 0.00 No strap

B 1.2 18.50 18.50 315.00 0.72 226.31 0.44 2.37 128 1.00 128 CONCRETE FOUNDATION WALL

B 2.1 9.67 9.67 475.00 1.00 475.00 0.91 5.02 519 1.00 519 SW2 0.25 0.40 45.6 17.0 3.11 flr-conc STHD14 0.00 No strap
B 3.1 8.75 8.75 600.00 0.57 344.26 0.66 3.61 412 1.00 412 SW3 0.25 0.43 32.7 14.9 2.16 flr-conc STHD14 0.00 No strap
B 3.2 6.50 6.50 600.00 0.43 255.74 0.49 3.31 510 1.00 510 SW2 0.25 0.45 30.1 8.5 3.59 flr-conc HDU5 0.00 No strap
B 4.1 18.00 18.00 540.00 1.00 540.00 1.04 1.04 58 1.00 58 CONCRETE FOUNDATION WALL

S = 68.67 S = 1930.00 3.71 17.17 OK

Project Number: 

S22201
Engineer:

HK

L5
Specifics: Date:

Shear walls (front/back) 11/10/2022

Forest Creek Estates Lot 2
Plan Name:



Notes:

* All walls designed with Force-Transfer should meet a minimum height to width 

Sheet Number:    ratio of 2:1 at Pier (SDPWS 2018, Table 4.3.4)

* Maximum allowed height to width ratio 3.5:1 for walls w/o openings (increased shear RED = Update Formula as required - Important

   design values per SDPWS 2018, Table 4.3.4) BLUE = Review and update as required - Typical Input

* Shear panel height is height to underside or roof or floor framing.

2nd Story Walls (Side / Side Direction)

2nd Story Walls (Side / Side Direction) Stud Species HF Hold downs and window straps

Story shear(kips) = 14.99 Governing Force (F/B Direction) = Seismic

Story height (ft) = 9.08 Dead load factor (F/B Direction) = 0.90 IBC 2018 Equation 16-22

Shear Panel height (ft) = 8.08 100% story shear Shear panel capacity (Wind or Seismic) = Seismic

Total Diaphragm width (ft) = 3855.00 YES load balance check = OK

Height/Width Force at Window  
Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Area Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Roof DL Story Sum OTM RM Resultant HD HD/Strap to HD location Resultant Window Strap 

Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (sq ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type Trib(ft) DL(klf) DL(klf) (k-ft) (k-ft) HD(kips) TYPE DF or HF? Edge/Interior? HD (Kips)

2 A1 20.75 5.00 4.00 4.00 1.08 15.75 1100.00 0.70 770.00 2.99 2.99 190 1.00 190 SW6 2.00 0.13 0.13 27.2 24.6 0.13 flr-flr HF Edge No HD 2.17 CS14

2 A2 12.75 6.00 4.50 3.00 1.50 6.75 1100.00 0.30 330.00 1.28 1.28 190 1.00 190 SW6 3.00 0.14 0.14 11.7 10.4 0.10 flr-conc HF Edge No HD 1.43 CS16
2 B1 19.00 9.00 5.00 3.50 3.00 10.00 955.00 0.34 323.73 1.26 1.26 126 1.00 126 SW6 4.00 0.16 0.16 11.4 25.5 -0.76 flr-beam HF Edge No HD 0.81 CS16
2 B2 19.50 19.50 955.00 0.66 631.27 2.45 2.45 126 1.00 126 SW6 5.00 0.17 0.17 22.3 29.4 -0.38 flr-beam HF Edge No HD 0.00 No strap
2 C1 11.00 11.00 1100.00 0.50 550.00 2.14 2.14 194 1.00 194 SW6 6.00 0.19 0.19 19.4 10.2 0.88 flr-flr HF Edge MST37 0.00 No strap
2 C2 11.00 11.00 1100.00 0.50 550.00 2.14 2.14 194 1.00 194 SW6 7.00 0.20 0.20 19.4 11.0 0.80 flr-flr HF Edge MST37 0.00 No strap
2 D1 34.50 6.00 5.00 6.00 1.08 28.50 700.00 1.00 700.00 2.72 2.72 96 1.00 96 SW6 8.00 0.22 0.22 24.7 116.2 -2.69 flr-flr HF Edge No HD 1.90 CS14

S = 128.50 Total OSB wall length = 102.50 S = 3855.00 14.99 14.99 OK Total OSB Capacity 14.99

(feet) (kips)

1st Story Walls (Side / Side Direction) 1st Story Walls (Side / Side Direction)

Shear panel capacity (Wind or Seismic) = Seismic Hold downs and window straps

Story shear(kips) = 10.02 Accumulated Shear = 25.01

Story height (ft) = 10.08 load balance check = OK
Shear Panel height (ft) = 9.08

Total Diaphragm width (ft) = 3400.00

Height/Width Force at Window  
Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Area Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Floor DL Story Walls/DL Sum OTM RM Resultant HD HD/Strap to HD location Resultant Window Strap 

Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (sq ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type Trib(ft) DL(klf) Stacks? DL(klf) (k-ft) (k-ft) HD(kips) TYPE DF or HF? Edge/Interior? HD (Kips)

1 A1 20.75 9.00 5.00 2.00 1.08 11.75 1000.00 0.75 746.03 2.20 5.19 442 1.00 442 SW3 2.00 0.14 YES 0.27 52.3 52.5 -0.01 flr-flr HF Edge No HD 2.93 CMSTC16

1 A2 13.00 9.00 5.00 2.00 2.00 4.00 1000.00 0.25 253.97 0.75 2.03 508 1.00 508 SW2 3.00 0.16 YES 0.30 20.5 22.7 -0.18 flr-flr HF Edge No HD 2.29 CS14

1 B1 13.00 5.00 5.50 2.00 2.00 8.00 800.00 1.00 800.00 2.36 6.07 759 1.00 759 2W3 4.00 0.17 NO 0.17 61.2 12.8 3.87 flr-conc HF Edge HDU5 3.60 CMSTC16

1 C1 34.00 34.00 800.00 1.00 800.00 2.36 6.64 195 1.00 195 SW6 5.00 0.18 YES 0.35 66.9 183.2 -3.47 flr-conc HF Edge No HD 0.00 No strap

1 D1 25.00 25.00 800.00 1.00 800.00 2.36 5.08 203 1.00 203 SW6 6.00 0.19 YES 0.38 51.2 106.7 -2.26 flr-conc HF Edge No HD 0.00 No strap

S = 105.75 Total OSB wall length = 82.75 S = 3400.00 10.02 25.01 OK Total OSB Capacity 10.02

(feet) (kips)

2.72 kips of shear from story above is transferred directly into foundation. Accumulated Shear to walls below is OK!

Basement Walls (Side / Side Direction) Basement Walls (Side / Side Direction)

Shear panel capacity (Wind or Seismic) = Seismic Hold downs and window straps

Story shear(kips) = 2.86 Accumulated Shear = 11.15 ----> Appx. 60% accumulated shear from levels above transferred directly into foundation

Story height (ft) = 10.08 load balance check = OK
Shear Panel height (ft) = 9.08

Total Diaphragm width (ft) = 1930.00

Height/Width Force at Window  

Story Wall Wall Opening Opening Opening (max) Plate to Effective Trib. Area Percent Effective Story Sum Panel Reduction (%) Design Panel Wall Floor DL Story Walls/DL Sum OTM RM Resultant HD HD/Strap to HD location Resultant Window Strap 
Mark L(ft) Width (ft) Height (ft) to Edge (ft) Opening (ft) Length (ft) (sq ft) Sharing (%) Trib. Width V(kips) V(kips) Shear (plf) R = 2*L/H Shear (plf) Type Trib(ft) DL(klf) Stacks? DL(klf) (k-ft) (k-ft) HD(kips) TYPE DF or HF? Edge/Interior? HD (Kips)

B A1 8.83 8.83 900.00 0.36 324.37 0.48 2.96 335 1.00 335 SW4 2.00 0.14 NO 0.14 14.8 5.1 1.17 flr-conc HF Edge STHD14 0.00 No strap

B A2 15.67 15.67 900.00 0.64 575.63 0.85 2.76 176 1.00 176 SW6 3.00 0.16 NO 0.16 34.3 17.3 1.12 flr-conc HF Edge STHD14 0.00 No strap

B B1 13.00 13.00 740.00 1.00 740.00 1.10 3.55 273 1.00 273 CONCRETE FOUNDATION WALL

B C1 34.00 34.00 290.00 1.00 290.00 0.43 1.89 56 1.00 56 CONCRETE FOUNDATION WALL

S = 71.50 Total OSB wall length = 24.50 S = 1930.00 2.86 11.16 OK Total OSB Capacity 2.86

(feet) (kips)

Project Number: 

S22201
Engineer:

HK

Plan Name:

Forest Creek Estates Lot 2

Shear walls (side/side) 11/10/2022

L6
Specifics: Date:



WROOF Where:

Vi = Story Shear

VROOF Wi = Story Dead Load

HDi = Story Holdown

MOTi = Story Over Turning Moment 

Hi+1 vi+1 panel MRi = Story Resisting Moment

HDi+1

vi+1 plate MOT ROOF = VROOF x H1+1 MOTi = [(Vi+1 + VROOF) x Hi] + MOT ROOF

Vi+1 W2 MR ROOF = 0.6 x WROOF x D
2
/2 MRi = 0.6 x (Wi+1 + WROOF) x D

2
/2 

Hs

HDi+1 = (MOT ROOF - MR ROOF)/(D - 6") HDi = (MOTi - MR1i)/(D - 6")

Lw

Hi Hw Vi+1 panel = VROOF / (L1 + Lmax) Vi panel = (VROOF + Vi+1) / (L1 + Lmax) 

Hdi vi panel

vi plate Vi+1 plate = VROOF / D Vi plate = (VROOF + Vi+1) / D

Vi

H0

D

Vh

Vh = vi panel x Lmax

Hs Vv

Th Vv = HDi

Tv Vv Th = Vh (Hw / 2 + Hs) / Hs

Hw/2 Tv = Is resisted by the continuous stud adjacent to the window.

Vh

Date

11/10/2022SHEAR WALL EQUATION DIAGRAM

FORCE TRANSFER AROUND WINDOW CALCULATION (CANTILEVER PIER METHOD)

Project Sheet number:

L1 Lmin

SHEAR WALL WITH WINDOW BASED ON SHEAR TRANSFER:

Forest Creek Estates Lot 2 L7

Subject
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Created with ClearCalcs.comWall Footing (version 54)

Client: Date: Jun 3, 2022

Author: Harrison Kliegl Job #:

Project: Footing Checks Subject:
16" Strip Footing - Dist

Load - 2000 PSF

References: ACI 318-14

Summary

Allowable Gross Soil Bearing

Stress
 

Factored Moment Capacity  

Factored One-Way Shear Capacity  

Stability
Footing in Total
Compression

Footing Properties

Footing Width  

Footing Thickness  

Wall Type

Wall Width  

Concrete Strength  

Volume of Concrete  

Soil Properties

Allowable Soil Gross Bearing

Capacity
 

Lateral Sliding Coefficient of

Friction
 

Bottom Reinforcement

Concrete Cover  

Reinforcement Yield Strength  

Design Criteria

Design Code for Load

Combinations

International Building
Code (IBC) 2018

Sliding and Overturning Minimum

Factor of Safety
 

Comments

PASS

98% qa=q_a

=

q =a 200020002000 psf\mathrm{psf}psf

16% ϕMn=\phi

M_{n}

=

ϕM =n 900900900 lb⋅ft/

ft\mathrm{lb

\cdot

ft /

ft}

lb ⋅ ft/ft

0% ϕVn=\phi

V_{n}

=

ϕV =n 288028802880 plf\mathrm{plf}plf

Status=\text{Status}

=

Status =

h
_so

il=
1

2
 in

H
=

8
 in

B=16 in

b=8 in

B=B

=

B = 1.331.331.33 ft\mathrm{ft}ft

H=H

=

H = 888 in\mathrm{in}in

Concrete

b=b

=

b = 888 in\mathrm{in}in

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.03280.03280.0328 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

qa=q_a

=

q =a 200020002000 psf\mathrm{psf}psf

μ=\mu

=

μ = 0.30.30.3

cover=\text{cover}

=

cover = 333 in\mathrm{in}in

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

FSmin=FS_{\text{min}}

=

FS =min 1.51.51.5

1



PASS
DATE: 9/29/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJ. ADDRESS: -- PROJECT NAME: 2018 foundation 2000psf
--

LEVEL: Basement LOADING:
MEMBER NAME: 24x24x10 CODE: 2018 International Building Code

MEMBER TYPE: ISOLATED FOOTING ACI: ACI 318-14
MATERIAL: Concrete

2 (ft) X 2 (ft) X 10 (in) Soil Depth TOF: 0 (ft) (3) #4 Long, (3) #4 Short

24x24x10 DIAGRAMS

MATERIAL PROPERTIES
FOOTING

fc' (psi) Ec (psi) Density (lbf/ft³) Width (ft) Length (ft) Depth (in) Volume (ft³)
2500 2880952 145 2 2 10 3.33

CALCULATION VARIABLES
Bo (in) Φ-X Φ-Y

42 0 0
COLUMN

Width (in) Length (in) Material Offset (in)
4 4 Wood 0

SOIL
Bearing Strength (lbf/ft²) Density (lbf/ft³) Cohesion Friction Angle Depth (ft) Rankine Coefficient (Kp)

2000 140 0 30 0 3
REBAR

Bar Size # # Bars Long # Bars Short fy (psi) Es (psi)
4 3 3 40000 2.9E+07

PASS-FAIL

Soil Bearing Pressure (lbf/ft²)
Two-Way Shear (Punching) (lbf)

One-Way Shear X (lbf)
Moment X (lbf-ft)

One-Way Shear Y (lbf)
Moment Y (lbf-ft)

Crushing (psi)

PASS/FAIL
PASS (0.0%)

PASS (72.6%)

PASS (86.0%)

PASS (39.2%)

PASS (86.0%)

PASS (39.2%)

PASS (49.3%)

MAGNITUDE
2000.0
11200.0
1633.3
1944.4
1633.3
1944.4
700.0

STRENGTH
2000.0

40950.0
11700.0
3200.0
11700.0
3200.0
1381.3

LOAD COMBO
D+L

1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr

LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Point (lbf) 4000 - 0 - Dead Z
Point (lbf) 4000 - 0 - Live Z

Page 1

2018 International Building CodePROJECT: 2018 foundation 2000psf



PASS
DATE: 9/29/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJ. ADDRESS: -- PROJECT NAME: 2018 foundation 2000psf
--

LEVEL: Basement LOADING:
MEMBER NAME: 30x30x10 CODE: 2018 International Building Code

MEMBER TYPE: ISOLATED FOOTING ACI: ACI 318-14
MATERIAL: Concrete

2.5 (ft) X 2.5 (ft) X 10 (in) Soil Depth TOF: 0 (ft) (4) #4 Long, (4) #4 Short

30x30x10 DIAGRAMS

MATERIAL PROPERTIES
FOOTING

fc' (psi) Ec (psi) Density (lbf/ft³) Width (ft) Length (ft) Depth (in) Volume (ft³)
2500 2880952 145 2.5 2.5 10 5.21

CALCULATION VARIABLES
Bo (in) Φ-X Φ-Y

42 0 0
COLUMN

Width (in) Length (in) Material Offset (in)
4 4 Wood 0

SOIL
Bearing Strength (lbf/ft²) Density (lbf/ft³) Cohesion Friction Angle Depth (ft) Rankine Coefficient (Kp)

2000 140 0 30 0 3
REBAR

Bar Size # # Bars Long # Bars Short fy (psi) Es (psi)
4 4 4 40000 2.9E+07

PASS-FAIL

Soil Bearing Pressure (lbf/ft²)
Two-Way Shear (Punching) (lbf)

One-Way Shear X (lbf)
Moment X (lbf-ft)

One-Way Shear Y (lbf)
Moment Y (lbf-ft)

Crushing (psi)

PASS/FAIL
PASS (2.8%)

PASS (58.4%)

PASS (74.8%)

PASS (0.0%)

PASS (74.8%)

PASS (0.0%)

PASS (22.9%)

MAGNITUDE
1944.0
17040.0
3692.0
3999.7
3692.0
3999.7
1065.0

STRENGTH
2000.0

40950.0
14625.0
4000.0
14625.0
4000.0
1381.3

LOAD COMBO
D+L

1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr
1.2D+1.6L+0.5Lr

LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Point (lbf) 6000 - 0 - Dead Z
Point (lbf) 6150 - 0 - Live Z

Page 1

2018 International Building CodePROJECT: 2018 foundation 2000psf



Created with ClearCalcs.com

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: Member Schedule

Calculation Member Quantity Comments

4'-0" Max Retaining Wall

6'-0" Max Retaining Wall

8'-0" Max Retaining Wall

8'-0" Max Retaining Wall with 40 psf Surcharge

9'-6" Max Retaining Wall

10'-6" Max Retaining Wall

13'-0" Max Retaining Wall

78%

77%

79%

79%

80%

80%

93%

1

SEE NEW CALC AT END FOR 13'-0" RETAINING WALL WITH SURCHARGE LOADING



Created with ClearCalcs.comUnited States (version 40)

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: Project Defaults

Design Criteria

Design Code Full Name
International Building
Code (IBC) 2018

Additionally Include Simplified

DL+LL Service Load Combination?

Deflection Span Limits

Member Type 

 

Short-Term (L, Lr, S, or W)  

( )

Long-Term (kD+L)  

( )

Simplified DL+LL (D+L)  

( )

180 120 100

240 180 120

360 240 180

240 1 100

Absolute Deflection Limit  

Default Bearing Length  

Building Geometry

Number of Stories  

Roof Slope  

Default Member Spacings

Rafters  ( ) Joists  ( ) Wall Studs  ( )

16 16 16

Top Floor Height Dimensions

Story Height (Floor to Eave)  

( )

Headroom (Floor to Ceiling)  

( )

Window Height (Floor to Top of Window) 

 ( )

12 10 8

Lower Floors Height Dimensions

Story Height (Floor to Floor)  

( )

Headroom (Floor to Ceiling)  

( )

Window Height (Floor to Top of Window) 

 ( )

12 10 8

Maximum Roof Beam Depth  

Floor Beam Depth Limits

Minimum Beam Depth  ( ) Maximum Beam Depth  ( )

0 24

Default Roof Loads

Default Roof Loads

Superimposed Dead

Load  ( )

Roof Live

Load  

( )

Alternative

Minimum Live Load

 ( )

Snow

Load  

( )

Ultimate Wind

Uplift (C&C)  

( )

Ultimate Wind

Downward (C&C) 

 ( )

15 20 0 30 30 30

Default Ceiling Loads

Default Ceiling Loads

Superimposed Dead Load  ( ) Live Load  ( ) Alternative Minimum Live Load  ( )

5 20 0

Default Floor Loads

Default Floor Loads

Superimposed Dead Load  ( ) Live Load  ( ) Alternative Minimum Live Load  ( )

10 40 0

Default Wall & Window Loads

Default Total Wall & Window

Dead Loads

Total Weight of Interior Wall  

( )

Total Weight of Exterior Wall  

( )

Total Weight of Window  

( )

5 30 1.5

Default Ultimate Wall & Window

Wind Loads

Ultimate Inward Wind Load (C&C)  ( ) Ultimate Outward Wind Load (C&C)  ( )

30 30

Default Railing Properties

Railing Height  

Railing Total Weight  

Comments

code=code

=

code =

Yes

Δspan=\Delta_{span}

=

Δ =span

typetypetype
DSTD_{ST}DST

L/\mathrm{L/}L/

DLTD_{LT}DLT

L/\mathrm{L/}L/

DDL+LLD_{DL+LL}DDL+LL

L/\mathrm{L/}L/

Roof\text{Roof}Roof

Ceiling\text{Ceiling}Ceiling

Floor\text{Floor}Floor

Wall\text{Wall}Wall

Δlim=\Delta_{lim}

=

Δ =lim 111 in\mathrm{in}in

lb=l_b

=

l =b 333 in\mathrm{in}in

nstory=n_{story}

=

n =story 222

α=\alpha

=

α = 666 :

12\mathrm{:

12}

: 12

spacings=spacings

=

spacings =

srafts_{raft}sraft in\mathrm{in}in sjoists_{joist}sjoist in\mathrm{in}in sstudss_{studs}sstuds in\mathrm{in}in

htop.floor=h_{top.floor}

=

h =top.floor

hstoryh_{story}hstory
ft\mathrm{ft}ft

hheadh_{head}hhead
ft\mathrm{ft}ft hwindowh_{window}hwindow ft\mathrm{ft}ft

hlower.floors=h_{lower.floors}

=

h =lower.floors

hstoryh_{story}hstory
ft\mathrm{ft}ft

hheadh_{head}hhead
ft\mathrm{ft}ft hwindowh_{window}hwindow ft\mathrm{ft}ft

dmax,R=d_{max,R}

=

d =max,R 242424 in\mathrm{in}in

dmin/

max=d_{min/

max}

=

d =min/max

dmind_{min}dmin in\mathrm{in}in dmaxd_{max}dmax in\mathrm{in}in

loadsroof=loads_{roof}

=

loads =roof

wDw_DwD
psf\mathrm{psf}psf

wLrw_{Lr}wLr

psf\mathrm{psf}psf PLr2P_{Lr2}PLr2 lb\mathrm{lb}lb

wSw_{S}wS

psf\mathrm{psf}psf

wWuw_{Wu}wWu

psf\mathrm{psf}psf wWdw_{Wd}wWd
psf\mathrm{psf}psf

loadsceiling=loads_{ceiling}

=

loads =ceiling

wDw_DwD
psf\mathrm{psf}psf wLw_{L}wL

psf\mathrm{psf}psf PL2P_{L2}PL2 lb\mathrm{lb}lb

loadsfloor=loads_{floor}

=

loads =floor

wDw_DwD
psf\mathrm{psf}psf wLw_{L}wL

psf\mathrm{psf}psf PL2P_{L2}PL2 lb\mathrm{lb}lb

wD,wall+window=w_{D,wall+window}

=

w =D,wall+window

wD,IWw_{D,IW}wD,IW

psf\mathrm{psf}psf

wD,EWw_{D,EW}wD,EW

psf\mathrm{psf}psf

wD,windoww_{D,window}wD,window

psf\mathrm{psf}psf

wW,wall+window=w_{W,wall+window}

=

w =W ,wall+window

wWdw_{Wd}wWd
psf\mathrm{psf}psf wWuw_{Wu}wWu

psf\mathrm{psf}psf

hrailing=h_{railing}

=

h =railing 444 ft\mathrm{ft}ft

wD,railing=w_{D,railing}

=

w =D,railing 202020 plf\mathrm{plf}plf

2



Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 4'-0" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 000 kip/

ft\mathrm{kip /

ft}

kip/ft

78% FSoverturn=FS_{overturn}

=

FS =overturn 1.911.911.91

qmax=q_{max}

=

q =max 131013101310 psf\mathrm{psf}psf

66% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

26% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 3.663.663.66 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

11% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

4% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 9.859.859.85 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

11% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

7% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 9.859.859.85 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

5% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 666 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 0.920.920.92 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 555 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.2160.2160.216 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2590.2590.259 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.2590.2590.259 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf

3



Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 6'-0" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 000 kip/

ft\mathrm{kip /

ft}

kip/ft

62% FSoverturn=FS_{overturn}

=

FS =overturn 2.412.412.41

qmax=q_{max}

=

q =max 112011201120 psf\mathrm{psf}psf

56% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

77% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 3.663.663.66 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

23% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

14% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 9.859.859.85 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

24% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

24% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 9.859.859.85 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

20% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 888 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.51.51.5 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 777 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.3210.3210.321 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2590.2590.259 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.2590.2590.259 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 8'-0" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 0.1360.1360.136 kip/

ft\mathrm{kip /

ft}

kip/ft

79% FSoverturn=FS_{overturn}

=

FS =overturn 1.911.911.91

qmax=q_{max}

=

q =max 142014201420 psf\mathrm{psf}psf

71% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

70% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 7.127.127.12 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

33% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

11% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

22% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

46% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

35% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 101010 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.251.251.25 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 999 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.380.380.38 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject:
8'-0" Max Retaining Wall with 40

psf Surcharge

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 0.1820.1820.182 kip/

ft\mathrm{kip /

ft}

kip/ft

79% FSoverturn=FS_{overturn}

=

FS =overturn 1.91.91.9

qmax=q_{max}

=

q =max 139013901390 psf\mathrm{psf}psf

69% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

75% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 7.127.127.12 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

34% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

11% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

23% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

51% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

37% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 101010 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.251.251.25 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 999 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.3860.3860.386 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 9'-6" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 0.3850.3850.385 kip/

ft\mathrm{kip /

ft}

kip/ft

80% FSoverturn=FS_{overturn}

=

FS =overturn 1.881.881.88

qmax=q_{max}

=

q =max 135013501350 psf\mathrm{psf}psf

68% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

80% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 10.410.410.4 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

46% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

13% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

26% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

58% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 14.914.914.9 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

49% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 11.511.511.5 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.251.251.25 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 10.510.510.5 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.4540.4540.454 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.40.40.4 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 10'-6" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 0.5870.5870.587 kip/

ft\mathrm{kip /

ft}

kip/ft

80% FSoverturn=FS_{overturn}

=

FS =overturn 1.871.871.87

qmax=q_{max}

=

q =max 130013001300 psf\mathrm{psf}psf

65% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

75% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 151515 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

56% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 5.635.635.63 kip/

ft\mathrm{kip /

ft}

kip/ft

14% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 10.110.110.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

28% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

57% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 21.721.721.7 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

58% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 7.887.887.88 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 12.512.512.5 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 888 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 888 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.251.251.25 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 121212 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 11.511.511.5 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.5060.5060.506 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.2670.2670.267 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.60.60.6 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject: 13'-0" Max Retaining Wall

References: IBC 2018, ASCE 7-16

Stability Summary

Lateral Force Transmitted to

Footing Restraint
 

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Stem Summary

Moment Capacity of Wall Stem  

Shear Capacity of Wall Stem  

Heel Summary

Moment Capacity of Heel  

Shear Capacity of Wall Base  

Toe Summary

Moment Capacity of Toe  

Shear Capacity of Toe  

Key Dimensions

Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Heel  

Thickness of Footing  

Surcharge

Dead Load Surcharge is Directly

Above Heel?

Soil Properties

Height of Backfill  

Depth of Soil Cover to Bottom of

Footing
 

Lateral Pressure Method

Soil Unit Weight  

Base Soil Properties

Source of Soil Properties

Concrete Properties

Concrete Strength  

Reinforcement Yield Strength  

Volume of Concrete  

Stem Reinforcement

Stem Concrete Cover  

Heel Reinforcement (Top Bars)

Heel Concrete Cover  

Toe Reinforcement (Bottom Bars)

Include Toe Reinforcement?

Toe Concrete Cover  

Heel Reinforcement Depth & Spacing

Area of Heel Reinforcement  

Toe Reinforcement Depth & Spacing

Area of Toe Reinforcement  

Design Criteria

Design Code for Load

Combinations

International Building

Code (IBC) 2018

Retaining Wall Movement

Condition

Footing Restrained Against

Sliding?

Consider Resisting Soil Pressures

for Stability Checks?

Consider Soil Above Toe for

Stability Checks?

Consider Resisting Pressure from

Soil Above Toe for Strength

Design?

Soil Unit Weight

Soil Unit Weight  

PASS

Frestraint=F_{restraint}

=

F =restraint 0.8910.8910.891 kip/

ft\mathrm{kip /

ft}

kip/ft

72% FSoverturn=FS_{overturn}

=

FS =overturn 2.092.092.09

qmax=q_{max}

=

q =max 121012101210 psf\mathrm{psf}psf

61% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

76% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 26.826.826.8 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

64% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 7.377.377.37 kip/

ft\mathrm{kip /

ft}

kip/ft

10% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 24.324.324.3 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

33% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 9.689.689.68 kip/

ft\mathrm{kip /

ft}

kip/ft

93% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 24.324.324.3 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

65% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 9.689.689.68 kip/

ft\mathrm{kip /

ft}

kip/ft

H=H

=

H = 151515 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 101010 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 101010 in\mathrm{in}in

Lheel=L_{heel}

=

L =heel 1.51.51.5 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 141414 in\mathrm{in}in

No

hbf=h_{bf}

=

h =bf 141414 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid

Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

Same as Backfill

fc′=f'_c

=

f =c
′ 250025002500 psi\mathrm{psi}psi

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

Vc=V_c

=

V =c 0.7730.7730.773 yd3/

ft\mathrm{yd^3 /

ft}

yd /ft3

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.5330.5330.533 in2/

ft\mathrm{in^2 /

ft}

in /ft2

As,toe=A_{s,toe}

=

A =s,toe 0.5330.5330.533 in2/

ft\mathrm{in^2 /

ft}

in /ft2

code=code

=

code =

Active Case (Ka)

Yes

No

No

No

γ=\gamma

=

γ = 125125125 pcf\mathrm{pcf}pcf
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Created with ClearCalcs.comCantilever Retaining Wall (version 12) — Fully-Drained Retaining Wall

Client: Date: Jul 29, 2022

Author: Harrison Kliegl Job #:

Project: 2000 PSF Retaining Walls Subject:
13'-0" Max

Retaining Wall

References: IBC 2018, ASCE 7-16

Total Sliding Forces  

Total Resistance to Sliding   IBC 2018, Cl 1806.3

Lateral Force Transmitted to Footing

Restraint
 

Total Overturning Moment  

Total Restoring Moment  

Overturning Factor of Safety

Maximum Bearing Pressure  

Soil Allowable Bearing Capacity  

Moment Demand of Wall Stem  

Moment Capacity of Wall Stem   ACI 318-14, Cl 22.3

Shear Demand of Wall Stem   ACI 318-14, Cl 9.4.3

Shear Capacity of Wall Stem   ACI 318-14, Cl 22.5

Moment Demand of Heel   ACI 318-14, Cl 13.2.7.1

Moment Capacity of Heel   ACI 318-14, Cl 22.3

Shear Demand of Heel   ACI 318-14, Cl 9.4.3

Shear Capacity of Wall Base   ACI 318-14, Cl 22.5

Moment Demand of Toe   ACI 318-14, Cl 13.2.7.1

Moment Capacity of Toe   ACI 318-14, Cl 22.3

Shear Demand of Toe   ACI 318-14, Cl 9.4.3

Shear Capacity of Toe   ACI 318-14, Cl 22.5

PASS

 

Fsliding=F_{sliding}

=

F =sliding 3.783.783.78 kip/

ft\mathrm{kip /

ft}

kip/ft

Fresist=F_{resist}

=

F =resist 2.632.632.63 kip/

ft\mathrm{kip /

ft}

kip/ft

Frestraint=F_{restraint}

=

F =restraint 1.151.151.15 kip/

ft\mathrm{kip /

ft}

kip/ft

Moverturn=M_{overturn}

=

M =overturn 18.518.518.5 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

Mrestore=M_{restore}

=

M =restore 34.834.834.8 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

80% FSoverturn=FS_{overturn}

=

FS =overturn 1.881.881.88

qmax=q_{max}

=

q =max 139013901390 psf\mathrm{psf}psf

70% qa=q_{a}

=

q =a 200020002000 psf\mathrm{psf}psf

 

Mu,stem=M_{u,stem}

=

M =u,stem 232323 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

86% ϕMn,stem=\phi

M_{n,stem}

=

ϕM =n,stem 26.826.826.8 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

Vu,stem=V_{u,stem}

=

V =u,stem 5.135.135.13 kip/

ft\mathrm{kip /

ft}

kip/ft

70% ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 7.377.377.37 kip/

ft\mathrm{kip /

ft}

kip/ft

 

Mu,heel=M_{u,heel}

=

M =u,heel 2.542.542.54 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

10% ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 24.324.324.3 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

Vu,heel=V_{u,heel}

=

V =u,heel 3.393.393.39 kip/

ft\mathrm{kip /

ft}

kip/ft

35% ϕVn,heel=\phi

V_{n,heel}

=

ϕV =n,heel 9.689.689.68 kip/

ft\mathrm{kip /

ft}

kip/ft

 

Mu,toe=M_{u,toe}

=

M =u,toe 25.125.125.1 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

90% ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 27.827.827.8 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

Vu,toe=V_{u,toe}

=

V =u,toe 6.886.886.88 kip/

ft\mathrm{kip /

ft}

kip/ft

72% ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 9.629.629.62 kip/

ft\mathrm{kip /

ft}

kip/ft

Stability Summary

Stem Summary

Heel Summary

Toe Summary

1

W/SURCHARGE LOADING



Wall Height  

Thickness of Wall Stem at Base  

Thickness of Wall Stem at Top  

Length of Toe  

Length of Heel  

Thickness of Footing  

Dead Load Surchage  

Dead Load Surcharge is Directly Above

Heel?

Live Load Surchage  

Height of Backfill  

Depth of Soil Cover to Bottom of Footing  

Lateral Pressure Method IBC 2018

Soil Unit Weight  

Active Soil Pressure  

Allowable Passive / Lateral Bearing

Pressure
 

Source of Soil Properties

Allowable Bearing Capacity of Base Soil  

Soil-Footing Friction Coefficient  

Base Soil Cohesion  

Maximum Allowable Cohesion as

Proportion of Dead Load
 

Soil-Footing Friction Coefficient If presumptive values are used: IBC 2018 Table 1806.2

Base Soil Cohesion   If presumptive values are used: IBC 2018 Table 1806.2

 

h
_s

te
m

=
1

3
.8

 f
t

h
_c

o
v=

1
.5

 f
t

t_
fo

o
ti
n

g
=

1
.1

7
 f
t

h
_b

f=
1

4
 ft

t_stem,top=0.833 ft

t_stem=0.833 ft

L_heel=1.5 ftL_toe=5.67 ft

Concrete Wall Soil Cover Backfill

H=H

=

H = 151515 ft\mathrm{ft}ft

tstem=t_{stem}

=

t =stem 101010 in\mathrm{in}in

tstem,top=t_{stem,top}

=

t =stem,top 101010 in\mathrm{in}in

Ltoe=L_{toe}

=

L =toe 5.675.675.67 ft\mathrm{ft}ft

Lheel=L_{heel}

=

L =heel 1.51.51.5 ft\mathrm{ft}ft

tfooting=t_{footing}

=

t =footing 141414 in\mathrm{in}in

 

qD=q_D

=

q =D 505050 psf\mathrm{psf}psf

Yes

qL=q_L

=

q =L 404040 psf\mathrm{psf}psf

 

hbf=h_{bf}

=

h =bf 141414 ft\mathrm{ft}ft

hcov=h_{cov}

=

h =cov 1.51.51.5 ft\mathrm{ft}ft

Equivalent Fluid Pressure - Custom

Values

γinput=\gamma_{input}

=

γ =input 125125125 pcf\mathrm{pcf}pcf

pa,input=p_{a,input}

=

p =a,input 353535 psf/

ft\mathrm{psf /

ft}

psf/ft

pp,input=p_{p,input}

=

p =p,input 300300300 psf/

ft\mathrm{psf /

ft}

psf/ft

 

Same as Backfill

qa,input=q_{a,input}

=

q =a,input 200020002000 psf\mathrm{psf}psf

μinput=\mu_{input}

=

μ =input 0.450.450.45

cbase,input=c_{base,input}

=

c =base,input 000 psf\mathrm{psf}psf

cmax=c_

{max}

=

c =max 0.50.50.5

μ=\mu

=

μ = 0.450.450.45

cbase=c_{base}

=

c =base 000 psf\mathrm{psf}psf

Key Dimensions

Surcharge

Soil Properties

Base Soil Properties

2



Height of Water Table  

Unit Weight of Water  

Concrete Strength   ACI 318-14 Table 19.2.1.1

Concrete Weight Classification ACI 318-14, Cl 19.2.4.2

Reinforcement Yield Strength   ACI 318-14 Table 20.2.2.4a

Stem Concrete Cover   ACI 318-14 Table 20.6.1.3.1

Main Reinforcement Size

Main Reinforcement Spacing   ACI 318-14, Cl 25.2.1 (minimum spacing) and Cl 7.7.2.3
(maximum spacing)

Heel Concrete Cover   ACI 318-14 Table 20.6.1.3.1

Heel Reinforcement Size

Heel Reinforcement Spacing   ACI 318-14, Cl 25.2.1 (minimum spacing) and Cl 7.7.2.3
(maximum spacing)

Include Toe Reinforcement?

Toe Concrete Cover   ACI 318-14 Table 20.6.1.3.1

Toe Reinforcement Size

Toe Reinforcement Spacing   ACI 318-14, Cl 25.2.1 (minimum spacing) and Cl 7.7.2.3
(maximum spacing)

Shrinkage/Temperature Reinforcement

Size

Stem Shrinkage/Temperature Bar Spacing   ACI 318-14, Cl 7.7.2.3

Footing Shrinkage/Temperature Bar

Spacing
  ACI 318-14, Cl 7.7.2.3

Depth to Stem Reinforcement  

Area of Vertical Tension Reinforcement  

Heel Depth to Reinforcement   ACI 318-14, Cl 13.3.1.2

Area of Heel Reinforcement  

Toe Depth to Reinforcement   ACI 318-14, Cl 13.3.1.2

Area of Toe Reinforcement  

Design Code for Load Combinations International Building Code (IBC) 2018

Retaining Wall Movement Condition

Footing Restrained Against Sliding?

Consider Resisting Soil Pressures for

Stability Checks?

 

hwater=h_{water}

=

h =water 000 ft\mathrm{ft}ft

γwater=\gamma_{water}

=

γ =water 62.462.462.4 pcf\mathrm{pcf}pcf

 

fc′=f'_c

=

f =
c

′
250025002500 psi\mathrm{psi}psi

Normalweight

fy=f_y

=

f =y 60 

00060\,

000

60 000 psi\mathrm{psi}psi

 

cstem=c_{stem}

=

c =stem 1.51.51.5 in\mathrm{in}in

#5

sstem=s_{stem}

=

s =stem 4.54.54.5 in\mathrm{in}in

 

cheel=c_{heel}

=

c =heel 333 in\mathrm{in}in

#4

sheel=s_{heel}

=

s =heel 4.54.54.5 in\mathrm{in}in

 

Yes

ctoe=c_{toe}

=

c =toe 333 in\mathrm{in}in

#5

stoe=s_{toe}

=

s =toe 666 in\mathrm{in}in

 

#4

sℓ,stem=s_{\ell,stem}

=

s =ℓ,stem 101010 in\mathrm{in}in

sℓ,footing=s_{\ell,footing}

=

s =ℓ,footing 666 in\mathrm{in}in

 

dstem=d_{stem}

=

d =stem 8.198.198.19 in\mathrm{in}in

As,stem=A_{s,stem}

=

A =s,stem 0.8270.8270.827 in2/

ft\mathrm{in^2 /

ft}

in /ft
2

 

dheel=d_{heel}

=

d =heel 10.710.710.7 in\mathrm{in}in

As,heel=A_{s,heel}

=

A =s,heel 0.5330.5330.533 in2/

ft\mathrm{in^2 /

ft}

in /ft
2

 

dtoe=d_{toe}

=

d =toe 10.710.710.7 in\mathrm{in}in

As,toe=A_{s,toe}

=

A =s,toe 0.620.620.62 in2/

ft\mathrm{in^2 /

ft}

in /ft
2

 

code=code

=

code =

Active Case (Ka)

Yes

No

Water Table

Concrete Properties

Stem Reinforcement

Heel Reinforcement (Top Bars)

Toe Reinforcement (Bottom Bars)

Shrinkage / Temperature Reinforcement

Stem Reinforcement Depth & Spacing

Heel Reinforcement Depth & Spacing

Toe Reinforcement Depth & Spacing

Design Criteria

3

Increase in toe
reinforcement



Consider Soil Above Toe for Stability

Checks?

Consider Resisting Pressure from Soil

Above Toe for Strength Design?

Sliding Minimum Factor of Safety   IBC 2018, Cl 1807.2.3

Overturning Minimum Factor of Safety   IBC 2018, Cl 1807.2.3

Backfill Soil Width   ,   

Weight of Wall Stem  

Weight of Heel  

Weight of Toe  

Weight of Backfill Soil  

Lateral Force Due to Dead Load Surcharge  

Lateral Force Due to Live Load Surcharge  

Lateral Force Due to Backfill  

Passive Force of Soil on Footing   IBC 2018, Cl 1806.3.3

Passive Force of Soil Above Toe on Stem  

Active Force of Soil on Footing   IBC 2018, Cl 1806.3.3

Active Force of Soil Above Toe on Stem  

Vertical Loads (Resisting)

Element Unfactored Forces  ( ) Load Factor  Weight  ( ) Moment Arm  ( ) Restoring Moment  ( )

0.075 1 0.075 7.25 0.544

1.73 1 1.73 6.09 10.5

1.4 1 1.4 4 5.6

0.236 1 0.236 2.84 0.67

2.41 1 2.41 7.25 17.5

Live Load Surcharge Vertical Loads (Soil

Bearing)

Element Unfactored Forces  ( ) Load Factor  Weight  ( ) Moment Arm  ( ) Restoring Moment  ( )

0.06 1 0.06 7.25 0.435

Lateral Loads IBC 2018, Cl 1605.2

Element Unfactored Forces  ( ) Load Factor  Lateral Load  ( ) Moment Arm  ( ) Overturning Moment  ( )

0.196 1 0.196 7 1.37

0.157 1 0.157 7 1.1

3.43 1 3.43 4.67 16

Passive Soil Loads (Resisting Sliding)

Element Unfactored Passive Forces  ( ) Load Factor  Passive Lateral Resisting Load  ( )

0.321 0.6 0.193

Active Soil Loads (Resisting Overturning)

Element Unfactored Active Forces  ( ) Load Factor  Active Lateral Resisting Load  ( ) Moment Arm  ( ) Active Resisting Moment  ( )

0.0374 0.6 0.0225 0.46 0.0103

Total Horizontal Loads (Sliding)  

No

No

FSmin,sliding=FS_{\text{min},sliding}

=

FS =min,sliding1.51.51.5

FSmin,ovt=FS_{\text{min},ovt}

=

FS =min,ovt 1.51.51.5

 

ws=w_s

=

w =s 111 ft\mathrm{ft}ft 666 in\mathrm{in}in

Wstem=W_{stem}

=

W =stem 1.731.731.73 kip/

ft\mathrm{kip /

ft}

kip/ft

Wheel=W_{heel}

=

W =heel 0.2630.2630.263 kip/

ft\mathrm{kip /

ft}

kip/ft

Wtoe=W_{toe}

=

W =toe 0.9920.9920.992 kip/

ft\mathrm{kip /

ft}

kip/ft

Wbf=W_{bf}

=

W =bf 2.412.412.41 kip/

ft\mathrm{kip /

ft}

kip/ft

PD=P_{D}

=

P =D 0.1960.1960.196 kip/

ft\mathrm{kip /

ft}

kip/ft

PL=P_{L}

=

P =L 0.1570.1570.157 kip/

ft\mathrm{kip /

ft}

kip/ft

Pbf=P_{bf}

=

P =bf 3.433.433.43 kip/

ft\mathrm{kip /

ft}

kip/ft

Pp,footing=P_{p,footing}

=

P =p,footing 0.3210.3210.321 kip/

ft\mathrm{kip /

ft}

kip/ft

Pp,stem=P_{p,stem}

=

P =p,stem 0.01670.01670.0167 kip/

ft\mathrm{kip /

ft}

kip/ft

Pa,footing=P_{a,footing}

=

P =a,footing 0.03740.03740.0374 kip/

ft\mathrm{kip /

ft}

kip/ft

Pa,stem=P_{a,stem}

=

P =a,stem 0.001940.001940.00194 kip/

ft\mathrm{kip /

ft}

kip/ft

 

W=\textbf{W}

=

W =

WunfactoredW_{unfactored}Wunfactored
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ WWW kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft MrestoreM_{restore}Mrestore

kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Dead Load Surcharge\text{Dead

Load

Surcharge}

Dead Load Surcharge

Wall Stem\text{Wall

Stem}

Wall Stem

Wall Footing\text{Wall

Footing}

Wall Footing

Soil Cover Above Toe\text{Soil

Cover

Above

Toe}

Soil Cover Above Toe

Backfill Above Water Table\text{Backfill

Above

Water

Table}

Backfill Above Water Table

WL=\textbf{W}

_L

=

W =L

WunfactoredW_{unfactored}Wunfactored
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ WWW kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft MrestoreM_{restore}Mrestore

kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Live Load Surcharge\text{Live

Load

Surcharge}

Live Load Surcharge

H=\textbf{H}

=

H =

HunfactoredH_{unfactored}Hunfactored
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ HHH kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft MoverturnM_{overturn}Moverturn

kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Dead Load Surcharge\text{Dead

Load

Surcharge}

Dead Load Surcharge

Live Load Surcharge\text{Live

Load

Surcharge}

Live Load Surcharge

Backfill\text{Backfill}Backfill

Fp=\textbf{Fp}

=

Fp =

Fp,unfactoredF_{p,unfactored}Fp,unfactored
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ FpF_{p}Fp

kip/ft\mathrm{kip / ft}kip/ft

Soil Against Toe Face\text{Soil

Against

Toe

Face}

Soil Against Toe Face

Fa=\textbf{Fa}

=

Fa =

Fa,unfactoredF_{a,unfactored}Fa,unfactored
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ FaF_{a}Fa

kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft MaM_{a}Ma
kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Soil Against Toe Face\text{Soil

Against

Toe

Face}

Soil Against Toe Face

 

Htotal=H_{total}H =total 3.783.783.78 kip/kip/ft

Unfactored Vertical and Horizontal Loads for Stability Design

Tabulated Soil Loads

Stability Analysis - Sliding Loads

4



= ft\mathrm{kip /

ft}

ft\mathrm{kip /

ft}

= ft\mathrm{kip /

ft}

ft\mathrm{kip /

ft}

Total Vertical Loads (Resisting)  

Total Passive Loads (Resisting)  

Total Overturning Moment  

Total Restoring Moment from Gravity  

Eccentricity (Live Load Not Over Heel)   ,   

Eccentricity (Live Load Over Heel)   ,   

Bearing Pressures IBC 2018, Cl 1605.2

Location Live Load Not Over Heel  ( ) Live Load Over Heel  ( )

1390 1380

602 613

454 469

67.6 93.3

Lateral Force on Stem Due to Dead Load

Surcharge
 

Lateral Force on Stem Due to Live Load

Surcharge
 

Lateral Force on Stem Due to Backfill  

Lateral Stem Loads IBC 2018, Cl 1605.2

Element Unfactored Forces  ( ) Load Factor  Factored Horizontal Loads  ( ) Moment Arm  ( ) Stem Moment  ( )

0.18 1.6 0.287 6.42 1.84

0.144 1.6 0.23 6.42 1.48

2.88 1.6 4.61 4.28 19.7

Heel Loads

Element Unfactored Forces  ( ) Load Factor  Factored Weight  ( ) Moment Arm  ( ) Heel Moment  ( )

0.075 1.2 0.09 0.75 0.0675

0.06 1.6 0.096 0.75 0.072

0.263 1.2 0.315 0.75 0.236

2.41 1.2 2.89 0.75 2.17

Toe Loads (Shear)

Element Unfactored Shear Load at d  ( ) Load Factor  Factored Shear Load  ( )

4.77 1.6 7.63

-0.836 0.9 -0.753

Toe Loads (Moment)

Element Unfactored Toe Loads  ( ) Load Factor  Moment Arm  ( ) Toe Moment  ( )

5.24 1.6 3.3 27.7

-0.992 0.9 2.84 -2.53

Tension Reinforcement Strain ACI 318-14, Cl 22.2.2.4.1 and Cl 7.3.3.1 for strain limit

Wtotal=W_{total}

=

W =total 5.855.855.85 kip/

ft\mathrm{kip /

ft}

kip/ft

Fp,total=F_{p,total}

=

F =p,total 0.1930.1930.193 kip/

ft\mathrm{kip /

ft}

kip/ft

 

Mover=M_{over}

=

M =over 18.518.518.5 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

Mres,grav=M_{res,grav}

=

M =res,grav 34.834.834.8 kip⋅ft/

ft\mathrm{kip

\cdot

ft /

ft}

kip ⋅ ft/ft

 

e=e

=

e = 111 ft\mathrm{ft}ft 2.52.52.5 in\mathrm{in}in

eL=e_L

=

e =L 111 ft\mathrm{ft}ft 222 in\mathrm{in}in

BP=\textbf{BP}

=

BP =

qqq psf\mathrm{psf}psf qLq_LqL
psf\mathrm{psf}psf

Toe\text{Toe}Toe

At d from stem face\text{At }

d

\text{ from

stem

face}

At d from stem face

Stem face\text{Stem

face}

Stem face

Heel\text{Heel}Heel

 

PD,stem=P_{D,stem}

=

P =D,stem 0.180.180.18 kip/

ft\mathrm{kip /

ft}

kip/ft

PL,stem=P_{L,stem}

=

P =L,stem 0.1440.1440.144 kip/

ft\mathrm{kip /

ft}

kip/ft

Pbf,stem=P_{bf,stem}

=

P =bf ,stem 2.882.882.88 kip/

ft\mathrm{kip /

ft}

kip/ft

 

SL=\textbf{SL}

=

SL =

HHH kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ HuH_uHu
kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft Mu,stemM_{u,stem}Mu,stem

kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Dead Load Surcharge\text{Dead

Load

Surcharge}

Dead Load Surcharge

Live Load Surcharge\text{Live

Load

Surcharge}

Live Load Surcharge

Backfill\text{Backfill}Backfill

HL=\textbf{HL}

=

HL =

WWW kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ WuW_uWu
kip/ft\mathrm{kip / ft}kip/ft yyy ft\mathrm{ft}ft Mu,heelM_{u,heel}Mu,heel

kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Dead Load Surcharge\text{Dead

Load

Surcharge}

Dead Load Surcharge

Live Load Surcharge\text{Live

Load

Surcharge}

Live Load Surcharge

Heel Weight\text{Heel

Weight}

Heel Weight

Backfill Above Water Table\text{Backfill

Above

Water

Table}

Backfill Above Water Table

TLV=\textbf{TL}

_V

=

TL =V

VdV_dVd
kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ VuV_uVu

kip/ft\mathrm{kip / ft}kip/ft

Upwards Soil Pressure\text{Upwards

Soil

Pressure}

Upwards Soil Pressure

Toe Weight\text{Toe

Weight}

Toe Weight

TLM=\textbf{TL}

_M

=

TL =M

PPP kip/ft\mathrm{kip / ft}kip/ft ξ\xiξ yyy ft\mathrm{ft}ft MuM_{u}Mu
kip⋅ft/ft\mathrm{kip \cdot ft / ft}kip ⋅ ft/ft

Upwards Soil Pressure\text{Upwards

Soil

Pressure}

Upwards Soil Pressure

Toe Weight\text{Toe

Weight}

Toe Weight

 

εt=\varepsilon_{t}ε =t 0.007730.007730.00773

Stability Analysis - Overturning Loads

Stability Analysis - Soil Bearing Check

Unfactored Vertical Loads for Structural Strength Design

Structural Strength Design Loads

Stem Flexural Analysis (ACI 318-14, Cl 22.2)

5



==

Resistance Factor in Bending ACI 318-14. Table 21.2.2

Factored Moment Capacity   ACI 318-14, 8.5.1.1a

Tension Reinforcement Strain ACI 318-14, Cl 22.2.2.4.1 and Cl 7.3.3.1 for strain limit

Resistance Factor in Bending ACI 318-14. Table 21.2.2

Factored Moment Capacity   ACI 318-14, 8.5.1.1a

Tension Reinforcement Strain ACI 318-14, Cl 22.2.2.4.1 and Cl 7.3.3.1 for strain limit

Resistance Factor in Bending ACI 318-14. Table 21.2.1

Factored Moment Capacity   ACI 318-14, 8.5.1.1a

Resistance Factor in Shear ACI 318-14 Table 21.2.1

Factored Stem Shear Capacity   ACI 318-14, Cl 22.5.5

Factored Base Shear Capacity   ACI 318-14, Cl 22.5.5

Resistance Factor in Shear (Toe) ACI 318-14 Table 21.2.1

Factored Toe Shear Capacity   ACI 318-14, Cl 22.5.5

ϕb=\phi_{b}

=

ϕ =b 0.90.90.9

ϕMn=\phi

M_{n}

=

ϕM =n 26 

80026\,

800

26 800 lb⋅ft/

ft\mathrm{lb

\cdot

ft /

ft}

lb ⋅ ft/ft

 

εt=\varepsilon_{t}

=

ε =t 0.01880.01880.0188

ϕb=\phi_{b}

=

ϕ =b 0.90.90.9

ϕMn,heel=\phi

M_{n,heel}

=

ϕM =n,heel 24 

30024\,

300

24 300 lb⋅ft/

ft\mathrm{lb

\cdot

ft /

ft}

lb ⋅ ft/ft

 

εt=\varepsilon_{t}

=

ε =t 0.01570.01570.0157

ϕb=\phi_{b}

=

ϕ =b 0.90.90.9

ϕMn,toe=\phi

M_{n,toe}

=

ϕM =n,toe 27 

80027\,

800

27 800 lb⋅ft/

ft\mathrm{lb

\cdot

ft /

ft}

lb ⋅ ft/ft

 

ϕv=\phi_v

=

ϕ =v 0.750.750.75

ϕVn,stem=\phi

V_{n,stem}

=

ϕV =n,stem 737073707370 plf\mathrm{plf}plf

 

ϕVn,base=\phi

V_{n,base}

=

ϕV =n,base 967096709670 plf\mathrm{plf}plf

 

ϕv,toe=\phi_{v,toe}

=

ϕ =v,toe 0.750.750.75

ϕVn,toe=\phi

V_{n,toe}

=

ϕV =n,toe 962096209620 plf\mathrm{plf}plf

 

Heel Flexural Analysis (ACI 318-14, Cl 22.2)

Toe Flexural Analysis (ACI 318-14, Cl 22.2)

Shear in Stem (ACI 318-14, Cl 22.5)

Shear in Heel (ACI 318-14, Cl 22.5)

Shear in Toe (ACI 318-14, Cl 22.5)

Comments
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Supplementary Calculations for the following:  

 

- Cantilevered Basement Wall Design - sliding key 

- Kzt Wind Review/Study  

- Hold-down anchor design/calculations 

- Hand-rail calculations (wood/concrete)  

- Balloon framed stud design  

- Strong wall load table 

- Awning Calculations 

- Ledger Calculations/Data 

- Hollo-Bolt by Lindapter (Handrail at HSS stair) 

 

 

 

~  Knee Brace
~  Typical Posts



 

 

 

 

 

 

 

 

Hold-down anchor design calculations   

 

 



E-mail:

Phone:

Address:

Hold-down AnchorsProject:

1/4Page:MRTEngineer:

5/3/2018Date:L120 Engineering & DesignCompany:
Anchor Designer™
Software
Version 2.5.6582.0

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB_H
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 4.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 6.13
Cmin (inch): 1.38
Smin (inch): 2.50

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

5/8" DIA Anchor



E-mail:
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Hold-down AnchorsProject:

2/4Page:MRTEngineer:

5/3/2018Date:L120 Engineering & DesignCompany:
Anchor Designer™
Software
Version 2.5.6582.0

<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB5H (5/8"Ø)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.



E-mail:

Phone:

Address:

Hold-down AnchorsProject:

3/4Page:MRTEngineer:

5/3/2018Date:L120 Engineering & DesignCompany:
Anchor Designer™
Software
Version 2.5.6582.0

Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

2925.01 0.0 0.00.0

0.0 0.0Sum 2925.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 2925
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

203400.7527120

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

34760.7596001.0001.000.9004.00144.00103.00

0.75fNcb (lb)fNb (lb)Ycp,NYc,NYed,Nca,min (in)ANco (in2ANc (in2)

0.75fNcb = 0.75f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1a)

96004.00025001.0024.0

Nb (lb)hef (in)f’c (psi)lakc

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

220290.7025002.101.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.



E-mail:
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Pass0.13220292925Pullout

Pass (Governs)0.8434762925Concrete breakout

Pass0.14203402925Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB5H (5/8"Ø) with hef = 4.000 inch meets the selected design criteria.

7.0 %419602925Pullout

Governs47.3 %61802925Concrete breakout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

9.0 %325442925Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Brittle failure governs for tension. Governing anchor failure mode is brittle failure. Attachment shall be designed to satisfy the requirements of 
ACI 318-14 Section 17.2.3.4.3 for structures assigned to Seismic Design Category C, D, E, or F when the component of the strength level 
earthquake force applied to anchors exceeds 20 percent of the total factored anchor force associated with the same load combination. In case 
when ACI 318-14 Sections 17.2.3.4.3 (a)(iii) to (vi), (b), (c) or (d) is satisfied for tension loading, select appropriate checkbox from Inputs tab to 
disable this message. Alternatively, Ω0 factor can be entered to satisfy ACI 318-14 Section 17.2.3.4.3(d) to increase the earthquake portion of 
the loads as required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB
Diameter (inch): 0.750
Effective Embedment depth, hef (inch): 12.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 14.25
Cmin (inch): 1.63
Smin (inch): 3.00

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

3/4" DIA Anchor
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<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB6 (3/4"Ø)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

13050.01 0.0 0.00.0

0.0 0.0Sum 13050.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

145280.7519370

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

371070.7025003.531.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.



E-mail:

Phone:

Address:

Hold-down AnchorsProject:

4/4Page:MRTEngineer:

1/14/2018Date:L120 Engineering & DesignCompany:
Anchor Designer™
Software
Version 2.5.6582.0

211490.7525001.003.536.004.00

0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

Pass0.622114913050Side-face blowout

Pass0.353710713050Pullout

Pass (Governs)0.901452813050Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB6 (3/4"Ø) with hef = 12.000 inch meets the selected design criteria.

34.7%3759813050Side-face blowout

18.5%7068013050Pullout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

Governs56.1%2324413050Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) satisfied since steel ratio governs and the steel element is ductile.

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB_H
Diameter (inch): 0.875
Effective Embedment depth, hef (inch): 12.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 14.38
Cmin (inch): 1.75
Smin (inch): 3.50

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
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Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information
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<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB7H (7/8"Ø)
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

18000.01 0.0 0.00.0

0.0 0.0Sum 18000.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

415800.7555440

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

426830.7025004.071.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
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226820.7525001.004.076.004.00

0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

Pass (Governs)0.792268218000Side-face blowout

Pass0.424268318000Pullout

Pass0.434158018000Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB7H (7/8"Ø) with hef = 12.000 inch meets the selected design criteria.

Governs44.6%4032418000Side-face blowout

22.1%8130018000Pullout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

27.1%6652818000Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.
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- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Brittle failure governs for tension. Governing anchor failure mode is brittle failure. Attachment shall be designed to satisfy the requirements of 
ACI 318-14 Section 17.2.3.4.3 for structures assigned to Seismic Design Category C, D, E, or F when the component of the strength level 
earthquake force applied to anchors exceeds 20 percent of the total factored anchor force associated with the same load combination. In case 
when ACI 318-14 Sections 17.2.3.4.3 (a)(iii) to (vi), (b), (c) or (d) is satisfied for tension loading, select appropriate checkbox from Inputs tab to 
disable this message. Alternatively, Ω0 factor can be entered to satisfy ACI 318-14 Section 17.2.3.4.3(d) to increase the earthquake portion of 
the loads as required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB_H
Diameter (inch): 1.000
Effective Embedment depth, hef (inch): 15.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 17.63
Cmin (inch): 1.88
Smin (inch): 4.00

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information
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<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB8H (1"Ø)
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

22500.01 0.0 0.00.0

0.0 0.0Sum 22500.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

545400.7572720

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

541170.7025005.151.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
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255400.7525001.005.156.004.00

0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

Pass (Governs)0.882554022500Side-face blowout

Pass0.425411722500Pullout

Pass0.415454022500Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB8H (1"Ø) with hef = 15.000 inch meets the selected design criteria.

Governs49.6%4540522500Side-face blowout

21.8%10308022500Pullout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

25.8%8726422500Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.
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- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Brittle failure governs for tension. Governing anchor failure mode is brittle failure. Attachment shall be designed to satisfy the requirements of 
ACI 318-14 Section 17.2.3.4.3 for structures assigned to Seismic Design Category C, D, E, or F when the component of the strength level 
earthquake force applied to anchors exceeds 20 percent of the total factored anchor force associated with the same load combination. In case 
when ACI 318-14 Sections 17.2.3.4.3 (a)(iii) to (vi), (b), (c) or (d) is satisfied for tension loading, select appropriate checkbox from Inputs tab to 
disable this message. Alternatively, Ω0 factor can be entered to satisfy ACI 318-14 Section 17.2.3.4.3(d) to increase the earthquake portion of 
the loads as required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB
Diameter (inch): 1.125
Effective Embedment depth, hef (inch): 15.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 17.75
Cmin (inch): 2.13
Smin (inch): 4.50

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information
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<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB9  (1 1/8"Ø)
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

27900.01 0.0 0.00.0

0.0 0.0Sum 27900.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

331910.7544255

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

668850.7025006.371.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
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283940.7525001.006.376.004.00

0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

Pass (Governs)0.982839427900Side-face blowout

Pass0.426688527900Pullout

Pass0.843319127900Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB9  (1 1/8"Ø) with hef = 15.000 inch meets the selected design criteria.

Governs55.3%5047827900Side-face blowout

21.9%12740027900Pullout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

52.5%5310627900Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.
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- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Brittle failure governs for tension. Governing anchor failure mode is brittle failure. Attachment shall be designed to satisfy the requirements of 
ACI 318-14 Section 17.2.3.4.3 for structures assigned to Seismic Design Category C, D, E, or F when the component of the strength level 
earthquake force applied to anchors exceeds 20 percent of the total factored anchor force associated with the same load combination. In case 
when ACI 318-14 Sections 17.2.3.4.3 (a)(iii) to (vi), (b), (c) or (d) is satisfied for tension loading, select appropriate checkbox from Inputs tab to 
disable this message. Alternatively, Ω0 factor can be entered to satisfy ACI 318-14 Section 17.2.3.4.3(d) to increase the earthquake portion of 
the loads as required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 18.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: A tension, A shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: Yes
Build-up grout pad: No

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Cast-in-place
Material: AB
Diameter (inch): 1.250
Effective Embedment depth, hef (inch): 15.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 18.00
Cmin (inch): 2.25
Smin (inch): 5.00

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 0.9D + 1.0E
Seismic design: Yes
Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (a) (iii)-(vi) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information
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<Figure 2>

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB10 (1 1/4"Ø)
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

31500.01 0.0 0.00.0

0.0 0.0Sum 31500.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 0
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

421500.7556200

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

881370.7025008.391.0

0.75fNpn (lb)ff’c (psi)Abrg (in2)Yc,P

0.75fNpn = 0.75fYc,PNp = 0.75fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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325940.7525001.008.396.004.00

0.75fNsbg (lb)ff’c (psi)laAbrg (in2)ca2 (in)ca1 (in)

0.75fNsb = 0.75f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

Pass (Governs)0.973259431500Side-face blowout

Pass0.368813731500Pullout

Pass0.754215031500Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

11. Results

PAB10 (1 1/4"Ø) with hef = 15.000 inch meets the selected design criteria.

Governs54.4%5794531500Side-face blowout

18.8%16788031500Pullout

RatioNominal Strength, Nn (lb)Nominal Strength, Nn (lb)Concrete

46.7%6744031500Steel

Ratio1.2 x Nominal Strength, Nn (lb)Factored Load, Nua (lb)Steel

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Brittle failure governs for tension. Governing anchor failure mode is brittle failure. Attachment shall be designed to satisfy the requirements of 
ACI 318-14 Section 17.2.3.4.3 for structures assigned to Seismic Design Category C, D, E, or F when the component of the strength level 
earthquake force applied to anchors exceeds 20 percent of the total factored anchor force associated with the same load combination. In case 
when ACI 318-14 Sections 17.2.3.4.3 (a)(iii) to (vi), (b), (c) or (d) is satisfied for tension loading, select appropriate checkbox from Inputs tab to 
disable this message. Alternatively, Ω0 factor can be entered to satisfy ACI 318-14 Section 17.2.3.4.3(d) to increase the earthquake portion of 
the loads as required.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

12. Warnings

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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Ph = 200 lb

h1
h2

T

C

Pv

e

Pv = 25 lbs

Ph = 200 lbs

h1 = 46"

h2 = 5.5"

e = 1.5"

V

Anchor Forces T = [Pv (e) + Ph (h1+h2)] / h2 + My/1.5"
                            = 2480 #

Anchor Forces C = T - Ph
                            = 2280 #

Each Bolt Force  T = T / 2  = 1240 #
                           V = Pv / 4 + Pv x 4.5"/(4x2.85")= 16 #

End Post Anchor Bolt Design:

Anchor Moment Mx = Pv(e) + Ph (h1 + h2/2)
                                = 25 x 1.5 + 200x (46+5.5/2)
                                = 9788 #"

                         My = 200# x 4.5" = 900 #"

3/4"

1

GuardRail Design

Wood Lag Screw:  3/8" dia with 3" min. embed into DF beam.

       Withdrawal Wa = 305 #/"  x 1.6 x 3" = 1460 #  > T    O.K.
       Shear Za = 180 # x 1.6 = 280 #   O.K.
      



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN

Ph = 200 lb

h1
h2

T

C

Pv

ePv = 25 lbs

Ph = 250 lbs

h1 = 46"

h2 = 5.5"

e = 1.5"

V

Anchor Forces T = [Pv (e) + Ph (h1+h2)] / h2
                            = 2347 #

Anchor Forces C = T - Ph
                            = 2147 #

Each Bolt Force  T = T / 2  = 1174 #
                           V = Pv / 4 = 6 #

Middle Post Anchor Bolt Design:

Anchor Moment M = Pv(e) + Ph (h1 + h2/2)
                              = 25 x 1.5 + 250 (46+5.5/2)
                              = 12,250 

GuardRail Design

Wood Lag Screw:  3/8" dia with 3" min. embed into DF beam.

       Withdrawal Wa = 305 #/"  x 1.6 x 3" = 1460 #  > T    O.K.
       Shear Za = 180 # x 1.6 = 280 #   O.K.
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Mounting Plate Design:

Apply Forces:  Mx = 9788 #"
                        My = 900 #"
                        T = 200 #
                        V = 25 #

Try 1/2" thick Plate

Plate Bending Stress: fbx = Mx/2/Sx
                                        = 9788/2/(1/4 x 5" x (1/2)^2)
                                        = 15,660 psi
                                    fby = My/Sy
                                          = 900/(1/4 x 7" x (1/2)^2)
                                          = 2,057 psi
                                          

  
For Plate 6061-T6 Fb =35 ksi / 1.65
                                   = 21,200 psi > fb   O.K.

Plate Combined Stress
fbx/Fb + fby/Fb = 0.83 < 1.0   O.K.

GuardRail Design
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Date:  January 11, 2012 

Hex Lag Screws, Hot Dipped Galvanized
The information below lists the required dimensional, chemical and physical characteristics of the 

the order received does not meet these requirements, it may result in a supplier c

status as an approved vendor.  Unless otherwise specified, all referenced consensus standards must be adhered to in their entirety.

 

 

Max.

10 .199

1/4 .260

5/16 .324

3/8 .388

7/16 .452

1/2 .515

5/8 .642

3/4 .768

7/8 .895

1 1.022

1 1/8 1.149 1.098

1 1/4 1.277 1.223

Diameter

E

Body Diameter

               Dimensions above are pr
 

 

Specification Requirements: 

• Dimensions:  

• Material:  

• Thread requirements: 

    

    

• Coating:   

   

 

 
Fastenal Product Standard 

 

 
, Hot Dipped Galvanized 

The information below lists the required dimensional, chemical and physical characteristics of the products in this purchase order.  If 

the order received does not meet these requirements, it may result in a supplier corrective action request, which could jeopardize your 

Unless otherwise specified, all referenced consensus standards must be adhered to in their entirety.

 

Min. Max. Min. Max. Min. Max. Min.

.178 .281 .271 .323 .309 .140 .110

.237 .438 .425 .505 .484 .188 .150

.298 .500 .484 .577 .552 .235 .195

.360 .562 .544 .650 .620 .268 .226

.421 .625 .603 .722 .687 .316 .272

.482 .750 .725 .866 .826 .364 .302

.605 .938 .906 1.083 1.033 .444 .378

.729 1.125 1.088 1.299 1.240 .524 .455

.852 1.312 1.269 1.516 1.447 .604 .531

.976 1.500 1.450 1.732 1.653 .700 .591

1.098 1.688 1.631 1.949 1.859 .780 .658

1.223 1.875 1.812 2.165 2.066 .876 .749

Body Diameter

F

Width Across Flats

G

Width Across 

Corners

H

Height

Dimensions above are prior to coating 

 

ASME B18.2.1. 
 Per ASTM A307, Grade A 

The minimum thread length must be equal to one half the nominal 

Screw length plus ½”, or 6 inch, whichever is shorter.  Screws too

short to conform to this formula must be threaded as close to the head

as possible. 

Hot Dip Zinc per ASTM F2329 or in accordance with Class C of  

ASTM A153 and Class D for 3/8” diameter and less. 

REV-00 

LAG.HDG 

in this purchase order.  If 

orrective action request, which could jeopardize your 

Unless otherwise specified, all referenced consensus standards must be adhered to in their entirety. 

 

Min.

.110

.150

.195

.226

.272

.302

.378

.455

.531

.591

.658

.749
 

The minimum thread length must be equal to one half the nominal  

shorter.  Screws too 

short to conform to this formula must be threaded as close to the head 

Hot Dip Zinc per ASTM F2329 or in accordance with Class C of   
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To determine the minimum required hand-rail connections, with a pre-manufactured hand-rail 

system provided by others. Our scope is limited to assess the minimum connection requirements 

of the hand-rail system as listed below. Our assumptions are that the base-plates, welds and 

metal member properties of the pre-manufactured complete system are sufficient in strength to 

support the code prescribed design loads, for which our design have been provided to comply 

with.   

We have analyzed and verified the minimum connection requirements, for the following 

conditions:  

 

- Wall connection (sloping wall @ stair) 

Result: minimum (2) ¼” DIA x 3” SDS screws to a minimum of (1) support studs at each 

connection 

 

- Base-plate connection (vertical post application, typical) 

Result: The base-plate column connection to have a minimum of (4) 3/8” x 4 ½ lag-screws 

into full width support member/beams below 

 

- Wall connection (horizontal typical application) 

Result: (2) ¼” DIA x 3” SDS screws to a minimum of (2) support studs at each connection 
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Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 6.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 6.00 x 6.00 x 0.25

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.375
Nominal Embedment depth (inch): 3.250
Effective Embedment depth, hef (inch): 2.400
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 5.00
cac (inch): 3.63
Cmin (inch): 1.75
Smin (inch): 3.00

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: U = 1.2(D + F) + 1.6(L) + 0.5(Lr or S or R)
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

<Figure 1>

2. Input Data & Anchor Parameters

Project description: 
Location: 
Fastening description: 

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

1.Project information

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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<Figure 2>

Recommended Anchor
Anchor Name: Titen HD® - 3/8"Ø Titen HD, hnom:3.25" (83mm)
Code Report: ICC-ES ESR-2713

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

1250.41 -80.0 80.00.0

1250.42 -80.0 80.00.0

0.03 -80.0 80.00.0

0.04 -80.0 80.00.0

-320.0 0.0Sum 2500.7 320.0

Maximum concrete compression strain (‰): 0.12
Maximum concrete compression stress (psi): 538
Resultant tension force (lb): 2501
Resultant compression force (lb): 2501
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

70790.6510890

fNsa (lb)fNsa (lb)

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

25570.6531601.0001.000.8881.0002.2551.8472.72

fNcbg (lb)fNb (lb)Ycp,NYc,NYed,NYec,Nca,min (in)ANco (in2)ANc (in2)

fNcbg =f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1b)

31602.40025001.0017.0

Nb (lb)hef (in)f’c (psi)lakc

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

17550.650.50250027001.001.0

fNpn (lb)fnf’c (psi)Np (lb)l aYc,P

fNpn = fYc,PlaNp(f’c / 2,500)n (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.



E-mail:

Phone:

Address:

Hand-rail calculationProject:

4/5Page:MRTEngineer:

5/3/2018Date:L120 Engineering & DesignCompany:
Anchor Designer™
Software
Version 2.5.6582.0

26760.601.04460

fgroutfVsa (lb)ffgroutVsa (lb)

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

21480.7010491.0001.0001.0001.00022.7833.33

fVcbgx (lb)fVby (lb)Yh,VYc,VYed,VYec,VAVco (in2)AVc (in2)

fVcbgx = f (2)(AVc / AVco)Yec,VYed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)

10492.2525001.000.3752.40

Vby (lb)ca1 (in)f’c (psi)lada (in)le (in)

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

Shear parallel to edge in x-direction:

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

38630.7031601.0001.0000.8881.00051.84102.011.0

fVcpg (lb)fNb (lb)Ycp,NYc,NYed,NYec,NANco (in2)ANc (in2)kcp

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1b)

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

Pass1.097.8 %0.000.98Sec. 17.6..1

StatusPermissibleCombined RatioVua/fVnNua/fNnInteraction check

Pass (Governs)0.083863320Pryout

Pass0.072148160|| Concrete breakout y+

Pass0.03267680Steel

StatusRatioDesign Strength, øVn (lb)Factored Load, Vua (lb)Shear

Pass0.7117551250Pullout

Pass (Governs)0.9825572501Concrete breakout

Pass0.1870791250Steel

StatusRatioDesign Strength, øNn (lb)Factored Load, Nua (lb)Tension

Interaction of Tensile and Shear Forces (Sec. 17.6.)

11. Results

3/8"Ø Titen HD, hnom:3.25" (83mm) meets the selected design criteria.
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- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections 17.7.1 and 17.7.2 for torqued cast-in-place anchor is waived per 
designer option.

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

12. Warnings
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Multi-Loaded Multi-Span Beam
[2015 International Building Code(2015 NDS)]
1.5 IN x 3.5 IN x 8.0 FT
#2 - Hem-Fir - Dry Use
Section Adequate By: 0.8%
Controlling Factor: Deflection

DEFLECTIONS

Live Load
Dead Load
Total Load
Live Load Deflection Criteria: L/180 Total Load Deflection Criteria: L/120

0.53
0.01
0.54

IN L/181
in
IN L/177

Center

REACTIONS

Live Load
Dead Load
Total Load
Bearing Length

A
100

4
104

0.17

lb
lb
lb
in

B
100

4
104

0.17

lb
lb
lb
in

BEAM DATA

Span Length
Unbraced Length-Top
Unbraced Length-Bottom
Live Load Duration Factor
Notch Depth

8
0
8
1.60
0.00

ft
ft
ft

Center

MATERIAL PROPERTIES

#2 - Hem-Fir

Bending Stress:

Shear Stress:

Modulus of Elasticity:
Comp. ┴ to Grain:

Controlling Moment:

4.0 Ft from left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Controlling Shear:

At right support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections:

Section Modulus:
Area (Shear):
Moment of Inertia (deflection):
Moment:
Shear:

Fb =
Cd=1.60 CF=1.50

Fv =
Cd=1.60

E =
Fc - ┴ =

408 ft-lb

-104 lb

850

150

1300
405

psi

psi

ksi
psi

Base Values
Fb' =

Fv' =

E' =
Fc - ┴' =

2040

240

1300
405

psi

psi

ksi
psi

Adjusted

2.4
0.65
5.32
408

-104

in3
in2
in4
ft-lb
lb

Req'd
3.06
5.25
5.36
521
840

in3
in2
in4
ft-lb
lb

Provided

LOADING DIAGRAM

A B
8 ft

1

UNIFORM LOADS

Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

0
0
1
1

plf
plf
plf
plf

Center

POINT LOADS - CENTER SPAN

Load Number
Live Load
Dead Load
Location

200
0
4

lb
lb
ft

One
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Location: Single 2x6 stud (staircase)
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Multi-Loaded Multi-Span Beam
[2015 International Building Code(2015 NDS)]
1.5 IN x 5.5 IN x 9.0 FT
#2 - Hem-Fir - Dry Use
Section Adequate By: 139.3%
Controlling Factor: Moment

DEFLECTIONS

Live Load
Dead Load
Total Load
Live Load Deflection Criteria: L/180 Total Load Deflection Criteria: L/120

0.19
0.01
0.20

IN L/556
in
IN L/533

Center

REACTIONS

Live Load
Dead Load
Total Load
Bearing Length

A
100

7
107

0.18

lb
lb
lb
in

B
100

7
107

0.18

lb
lb
lb
in

BEAM DATA

Span Length
Unbraced Length-Top
Unbraced Length-Bottom
Live Load Duration Factor
Notch Depth

9
0
9
1.60
0.00

ft
ft
ft

Center

MATERIAL PROPERTIES

#2 - Hem-Fir

Bending Stress:

Shear Stress:

Modulus of Elasticity:
Comp. ┴ to Grain:

Controlling Moment:

4.5 Ft from left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Controlling Shear:

At right support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections:

Section Modulus:
Area (Shear):
Moment of Inertia (deflection):
Moment:
Shear:

Fb =
Cd=1.60 CF=1.30

Fv =
Cd=1.60

E =
Fc - ┴ =

466 ft-lb

-107 lb

850

150

1300
405

psi

psi

ksi
psi

Base Values
Fb' =

Fv' =

E' =
Fc - ┴' =

1768

240

1300
405

psi

psi

ksi
psi

Adjusted

3.16
0.67
6.73
466

-107

in3
in2
in4
ft-lb
lb

Req'd
7.56
8.25
20.8

1114
1320

in3
in2
in4
ft-lb
lb

Provided

LOADING DIAGRAM

A B
9 ft

1

UNIFORM LOADS

Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

0
0
2
2

plf
plf
plf
plf

Center

POINT LOADS - CENTER SPAN

Load Number
Live Load
Dead Load
Location

200
0

4.5

lb
lb
ft

One
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Location: Double 2x4 stud (flat orientation connection/top)

page

of

StruCalc 9.0

StruCalc Version 10.0.1.6 12/4/2017 4:38:42 PM

Multi-Loaded Multi-Span Beam
[2015 International Building Code(2015 NDS)]
( 2 ) 1.5 IN x 3.5 IN x 8.0 FT
#2 - Hem-Fir - Dry Use
Section Adequate By: 101.6%
Controlling Factor: Deflection

DEFLECTIONS

Live Load
Dead Load
Total Load
Live Load Deflection Criteria: L/180 Total Load Deflection Criteria: L/120

0.26
0.01
0.28

IN L/363
in
IN L/346

Center

REACTIONS

Live Load
Dead Load
Total Load
Bearing Length

A
100

8
108

0.09

lb
lb
lb
in

B
100

8
108

0.09

lb
lb
lb
in

BEAM DATA

Span Length
Unbraced Length-Top
Unbraced Length-Bottom
Live Load Duration Factor
Notch Depth

8
0
8
1.60
0.00

ft
ft
ft

Center

MATERIAL PROPERTIES

#2 - Hem-Fir

Bending Stress:

Shear Stress:

Modulus of Elasticity:
Comp. ┴ to Grain:

Controlling Moment:

4.0 Ft from left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Controlling Shear:

At left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections:

Section Modulus:
Area (Shear):
Moment of Inertia (deflection):
Moment:
Shear:

Fb =
Cd=1.60 CF=1.50

Fv =
Cd=1.60

E =
Fc - ┴ =

416 ft-lb

108 lb

850

150

1300
405

psi

psi

ksi
psi

Base Values
Fb' =

Fv' =

E' =
Fc - ┴' =

2040

240

1300
405

psi

psi

ksi
psi

Adjusted

2.45
0.67
5.32
416
108

in3
in2
in4
ft-lb
lb

Req'd
6.13
10.5

10.72
1041
1680

in3
in2
in4
ft-lb
lb

Provided

LOADING DIAGRAM

A B
8 ft

1

UNIFORM LOADS

Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

0
0
2
2

plf
plf
plf
plf

Center

POINT LOADS - CENTER SPAN

Load Number
Live Load
Dead Load
Location

200
0
4

lb
lb
ft

One



 

 

 

 

 

 

 

 

Balloon Framed stud calculations  

 

 



2x6 Balloon Frame (12" o.c.) (wind load factor applied and shown as LL) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: 2x6 Balloon Frame (12" o.c.) (wind load factor applied and shown as LL)CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (1) 1.5 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 17.25    Member Slope: 0/12   Actual Length (ft): 17.25

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
8.25 20.8 1.55 1.63 1 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 17.25 17.25 1 0 0.18 1.00 1.00 37.64 8

PASS-FAIL

Shear Stress Y (psi)
Bending Stress Y (psi)

Deflection (in)
Compressive Stress (psi)

Bearing Stress (psi)
Bending-Compression (Unit)

PASS/FAIL
PASS (89.5%)

PASS (46.3%)

PASS (35.9%)

PASS (61.6%)

PASS (98.9%)

PASS (1.6%)

MAGNITUDE
15.7

590.2
0.737 (=L/281)

100.4
16.4
0.98

STRENGTH
150.0

1099.4
1.150 (=L/180)

261.1
1430.0

1.00

LOCATION (ft)
17.25
8.62
8.62

0
0

8.62

LOAD COMBO
D+L
D+L

L
D+L
D+L
D+L

DURATION FACTOR CD
1
1

1
1
1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 328 500 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Y axis
A 0 86 0 0 0 0 0 0 0 0 0
B 0 86 0 0 0 0 0 0 0 0 0

Reaction Location

A B
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LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Uniform (lbf/ft) 10 10 0 17.25 Live Y
Point (lbf) -500 - 17.25 - Live Z
Point (lbf) -300 - 17.25 - Dead Z

Self Weight (lbf/ft) 1.63 1.63 0 17.25 Dead Z

NOTES

Page 20

2018 International Building Code ASDProject Name: Stokke Gravity



1.75x5.5 LSL Balloon Frame (@12") (wind load factor applied and shown as LL) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: 1.75x5.5 LSL Balloon Frame (@12") (wind load factor applied and shown as LL)CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: STRUCTURAL COMPOSITE LUMBER

Weyerhaeuser 1.55E TimberStrand LSL (1) 1.75 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 17.25    Member Slope: 0/12   Actual Length (ft): 17.25

Area Ix Iy BSW Lams Cfn Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
9.62 24.26 2.46 3.01 1 10.87 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 2325 1290 310 2170 900 1550 787.815
Adjusted Values 2325 1290 310 2170 900 1550 788

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1

Bending Adjustment Factors CV = 1.07 Cr = 1 Volume factor Is applied on a load combination basis And Is Not reflected in the adjusted values

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 17.25 17.25 1 0 0.21 1.00 1.00 37.64 6.86

PASS-FAIL

Shear Stress Y (psi)
Bending Stress Y (psi)

Deflection (in)
Compressive Stress (psi)

Bearing Stress (psi)
Bending-Compression (Unit)

PASS/FAIL
PASS (95.7%)

PASS (79.7%)

PASS (53.9%)

PASS (40.5%)

PASS (99.4%)

PASS (17.5%)

MAGNITUDE
13.4

505.9
0.530 (=L/391)

265.1
14.1
0.82

STRENGTH
310.0

2486.4
1.150 (=L/180)

445.7
2170.0

1.00

LOCATION (ft)
17.25
8.62
8.62

0
0

8.45

LOAD COMBO
D+L
D+L

L
D+L
D+L
D+L

DURATION FACTOR CD
1
1

1
1
1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 1052 1500 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Y axis
A 0 86 0 0 0 0 0 0 0 0 0
B 0 86 0 0 0 0 0 0 0 0 0

Reaction Location

A B
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LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Point (lbf) -1500 - 17.25 - Live Z
Point (lbf) -1000 - 17.25 - Dead Z

Uniform (lbf/ft) 10 10 0 17.25 Live Y
Self Weight (lbf/ft) 3.01 3.01 0 17.25 Dead Z

NOTES
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2x6 Balloon Frame (8" o.c.) (Wind load factor applied and shown as LL) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: 2x6 Balloon Frame (8" o.c.) (Wind load factor applied and shown as LL)CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (1) 1.5 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 17.25    Member Slope: 0/12   Actual Length (ft): 17.25

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
8.25 20.8 1.55 1.63 1 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 17.25 17.25 1 0 0.18 1.00 1.00 37.64 8

PASS-FAIL

Shear Stress Y (psi)
Bending Stress Y (psi)

Deflection (in)
Compressive Stress (psi)

Bearing Stress (psi)
Bending-Compression (Unit)

PASS/FAIL
PASS (92.7%)

PASS (62.4%)

PASS (55.1%)

PASS (49.9%)

PASS (99.2%)

PASS (4.3%)

MAGNITUDE
11.0

413.1
0.516 (=L/401)

130.7
11.5
0.96

STRENGTH
150.0

1099.4
1.150 (=L/180)

261.1
1430.0

1.00

LOCATION (ft)
17.25
8.62
8.62

0
0

8.45

LOAD COMBO
D+L
D+L

L
D+L
D+L
D+L

DURATION FACTOR CD
1
1

1
1
1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 528 550 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Y axis
A 0 60 0 0 0 0 0 0 0 0 0
B 0 60 0 0 0 0 0 0 0 0 0

Reaction Location

A B
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LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Point (lbf) -550 - 17.25 - Live Z
Point (lbf) -500 - 17.25 - Dead Z

Uniform (lbf/ft) 7 7 0 17.25 Live Y
Self Weight (lbf/ft) 1.63 1.63 0 17.25 Dead Z

NOTES
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175x5.5 LSL Balloon Frame (@ 8") (Wind load factor applied and shown as LL) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: 175x5.5 LSL Balloon Frame (@ 8") (Wind load factor applied and shown as LL)CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: STRUCTURAL COMPOSITE LUMBER

Weyerhaeuser 1.55E TimberStrand LSL (1) 1.75 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 17.25    Member Slope: 0/12   Actual Length (ft): 17.25

Area Ix Iy BSW Lams Cfn Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
9.62 24.26 2.46 3.01 1 10.87 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 2325 1290 310 2170 900 1550 787.815
Adjusted Values 2325 1290 310 2170 900 1550 788

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1

Bending Adjustment Factors CV = 1.07 Cr = 1 Volume factor Is applied on a load combination basis And Is Not reflected in the adjusted values

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 17.25 17.25 1 0 0.21 1.00 1.00 37.64 6.86

PASS-FAIL

Shear Stress Y (psi)
Bending Stress Y (psi)

Deflection (in)
Compressive Stress (psi)

Bearing Stress (psi)
Bending-Compression (Unit)

PASS/FAIL
PASS (97.0%)

PASS (85.8%)

PASS (67.7%)

PASS (28.9%)

PASS (99.5%)

PASS (4.6%)

MAGNITUDE
9.4

354.1
0.371 (=L/558)

317.1
9.9
0.95

STRENGTH
310.0

2486.4
1.150 (=L/180)

445.7
2170.0

1.00

LOCATION (ft)
17.25
8.62
8.62

0
0

8.45

LOAD COMBO
D+L
D+L

L
D+L
D+L
D+L

DURATION FACTOR CD
1
1

1
1
1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 1052 2000 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Y axis
A 0 60 0 0 0 0 0 0 0 0 0
B 0 60 0 0 0 0 0 0 0 0 0

Reaction Location

A B
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LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction

Point (lbf) -1000 - 17.25 - Dead Z
Point (lbf) -2000 - 17.25 - Live Z

Uniform (lbf/ft) 7 7 0 17.25 Live Y
Self Weight (lbf/ft) 3.01 3.01 0 17.25 Dead Z

NOTES
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Ledger Calculations   

 

 



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN

BEAMS (DF #2, and Engineered Lumber)

Joists and 2x members (HF #2)



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN

SDS connection of steel plate to
wood, assuming HF, 100 lbs per
1/4" DIA SDS un-factored,
without group action reduction,
pending application/spacing.



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN

Exterior: Typical Ledger connection w/ SDS, un-factored since typical Deck loading application with duration = 1.
Minimum (3) SDSW screws into RIM @ 12" o.c stud. Assuming worst case with 12' deck framing with connections into
RIM @ 12" o.c w/ 60 psf LL and 10 psf DL - loading on each connection, staggered, (and ignoring capacity of typical
nailing of rim). Connection is 6' x 72 psf x 1.00 =  432# versus capacity into  DF/Engineered lumber (LSL) - 489#, ok.

Interior: Typical Ledger connection w/ SDS, un-factored since typical floor loading application with duration = 1. Minimum (3)
SDSW screws into studs/rim @ 16" o.c stud. Assuming worst case with 14' floor framing with connections into RIM @ 16"
o.c w/ 40 psf LL and 12 psf DL - loading on each connection, staggered, (and ignoring capacity of typical nailing of rim).
Connection is 7' x 52 psf x 1.00 =  364# versus capacity into  HF lumber (SS) - 423#, ok.



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN

Ledger withdrawal capacity - assuming minimum 1 1/2"
embed (tip discounted) into SS/HF material = 179# x 1.5 x
3 = 805# per 16" of ledger connection (maximum utilized)



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN



PROJECT

SUBJECT

BY DATE / /

PROJECT NO. SHEET NO.

L120 ENGINEERING & DESIGN



 

 

 

 

 

 

 

 

Balloon Framed stud calculations  

 

 

TYPICAL POSTS



2X4 STUD @ 16" DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: 2X4 STUD @ 16" CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (1) 1.5 X 3.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
5.25 5.36 0.98 1.04 1 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1275 788 150 1495 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.5 1.5 1 1.15 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 4 0 0.24 1.00 1.00 27.43 32

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (90.5%)

PASS (3.0%)

MAGNITUDE
0.025 (=L/3795)

344.4

STRENGTH
0.267 (=L/360)

355.2

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 8 1800 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -1800 - 8 - Live Z

Self Weight (lbf/ft) 1.04 1.04 0 8 Dead Z

NOTES
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2x4 @ 12" o.c. DIAGRAM

DATE: 10/8/2020 COMPANY: L120 Engineering & Design, LLC
VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell

CUSTOMER: REVIEWED BY: Mans Thurfjell
PROJECT LOCATION:

,
LEVEL: Main Floor LOADING: ASD

LOCATION: 2x4 @ 12" o.c. CODE: 2018 International Building Code
TYPE: COLUMN NDS: 2018 NDS

MATERIAL: SOLID SAWN
Hem-Fir No. 2 (1) 1.5 X 3.5 DRY

COLUMN PROPERTIES

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
5.25 5.36 0.98 1.04 1 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1275 788 150 1495 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.5 1.5 1 1.15 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 9 9 2 0 0.25 1.00 1.00 30.86 16

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

Tensile Stress (psi)

PASS/FAIL
PASS (89.7%)

PASS (1.8%)

PASS (100.0%)

MAGNITUDE
0.031 (=L/3495)

373.2
0.0

STRENGTH
0.300 (=L/360)

379.9
708.8

LOCATION (ft)
9
0
9

LOAD COMBO
L

D+L
D

DURATION FACTOR CD

1
0.9

REACTIONS V-(lbf) M-(lbf-ft)
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 9 1950 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Point (lbf) -1950 - 9 - Live Z
Self Weight (lbf/ft) 1.04 1.04 0 9 Dead Z

NOTES
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(2) 2x4 (unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (2) 2x4 (unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (2) 1.5 X 3.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
10.5 10.72 1.97 2.07 2 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1275 788 150 1495 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.5 1.5 1 1.15 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.14 1.00 1.00 27.43 32

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (96.0%)

PASS (0.9%)

MAGNITUDE
0.011 (=L/9144)

211.1

STRENGTH
0.267 (=L/360)

213.1

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 717 1500 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -1500 - 8 - Live Z
Point (lbf) -700 - 8 - Dead Z

Self Weight (lbf/ft) 2.07 2.07 0 8 Dead Z

NOTES
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(3) 2x4 (unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (3) 2x4 (unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (3) 1.5 X 3.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
15.75 16.08 2.95 3.11 3 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1275 788 150 1495 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.5 1.5 1 1.15 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.29 1.00 1.00 27.43 21.33

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (93.0%)

PASS (3.7%)

MAGNITUDE
0.019 (=L/5107)

414.3

STRENGTH
0.267 (=L/360)

430.1

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 2525 4000 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -4000 - 8 - Live Z
Point (lbf) -2500 - 8 - Dead Z

Self Weight (lbf/ft) 3.11 3.11 0 8 Dead Z

NOTES
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(4) 2x4 (Unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (4) 2x4 (Unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (4) 1.5 X 3.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
21 21.44 3.94 4.14 4 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1275 788 150 1495 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.5 1.5 1 1.15 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.32 1.00 1.00 27.43 16

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (92.7%)

PASS (3.5%)

MAGNITUDE
0.019 (=L/4975)

454.0

STRENGTH
0.267 (=L/360)

470.3

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 4033 5500 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -4000 - 8 - Dead Z
Point (lbf) -5500 - 8 - Live Z

Self Weight (lbf/ft) 4.14 4.14 0 8 Dead Z

NOTES
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2x6 stud DIAGRAM

DATE: 10/9/2020 COMPANY: L120 Engineering & Design, LLC
VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell

CUSTOMER: REVIEWED BY: Mans Thurfjell
PROJECT LOCATION:

,
LEVEL: Main Floor LOADING: ASD

LOCATION: 2x6 stud CODE: 2018 International Building Code
TYPE: COLUMN NDS: 2018 NDS

MATERIAL: SOLID SAWN
Hem-Fir No. 2 (1) 1.5 X 5.5 DRY

COLUMN PROPERTIES

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
8.25 20.8 1.55 1.63 1 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 9 9 2 0 0.56 1.00 1.00 19.64 16

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (88.3%)

PASS (1.2%)

MAGNITUDE
0.035 (=L/3068)

789.7

STRENGTH
0.300 (=L/360)

799.3

LOCATION (ft)
9
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS V-(lbf) M-(lbf-ft)
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 3015 3500 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Point (lbf) -3500 - 9 - Live Z
Point (lbf) -3000 - 9 - Dead Z

Self Weight (lbf/ft) 1.63 1.63 0 9 Dead Z

NOTES
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(2) 2x6 (Unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (2) 2x6 (Unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (2) 1.5 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
16.5 41.59 3.09 3.26 2 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.15 1.00 1.00 17.45 32

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (96.6%)

PASS (2.2%)

MAGNITUDE
0.009 (=L/10668)

207.6

STRENGTH
0.267 (=L/360)

212.4

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 1426 2000 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -1400 - 8 - Dead Z
Point (lbf) -2000 - 8 - Live Z

Self Weight (lbf/ft) 3.26 3.26 0 8 Dead Z

NOTES
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(3) 2x6 (Unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (3) 2x6 (Unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (3) 1.5 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor

24.75 62.39 4.64 4.88 3 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.30 1.00 1.00 17.45 21.33

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (93.3%)

PASS (4.7%)

MAGNITUDE
0.018 (=L/5364)

405.6

STRENGTH
0.267 (=L/360)

425.6

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 4039 6000 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -4000 - 8 - Dead Z
Point (lbf) -6000 - 8 - Live Z

Self Weight (lbf/ft) 4.88 4.88 0 8 Dead Z

NOTES
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(4) 2x6 (Unbraced) DIAGRAM

PASS
DATE: 3/3/2021 COMPANY: L120 Engineering & Design, LLC

VITRUVIUS BUILD: StruCalc DESIGNED BY: Mans Thurfjell
CUSTOMER: REVIEWED BY: Mans Thurfjell

PROJECT LOCATION:
,

LEVEL: Roof LOADING: ASD
LOCATION: (4) 2x6 (Unbraced) CODE: 2018 International Building Code

TYPE: COLUMN NDS: 2018 NDS
MATERIAL: SOLID SAWN

Hem-Fir No. 2 (4) 1.5 X 5.5 DRY

COLUMN PROPERTIES
Start (ft): 0   End (ft): 8    Member Slope: 0/12   Actual Length (ft): 8

Area Ix Iy BSW Lams G Kcr
(in²) (in⁴) (in⁴) (lbf/ft) Creep Factor
33 83.19 6.19 6.51 4 0.43 1

STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc⊥(psi) E (psi) x10³ Emin (psi) x10³

Base Values 850 525 150 1300 405 1300 470
Adjusted Values 1105 682 150 1430 405 1300 470

CM 1 1 1 1 1 1 1
CT 1 1 1 1 1 1 1
Ci 1 1 1 1 1 1 1
CF 1.3 1.3 1 1.1 1 1 1

Bending Adjustment Factors Cfu = 1 Cr = 1

COLUMN DATA
Unbraced Length (ft) Column End

Span Length (ft) X Y Offset CP Ke(X Axis) Ke(Y Axis) KeL/d (X Axis) KeL/d (Y Axis)
1 8 8 8 0 0.43 1.00 1.00 17.45 16

PASS-FAIL

Deflection (in)
Compressive Stress (psi)

PASS/FAIL
PASS (91.6%)

PASS (10.1%)

MAGNITUDE
0.022 (=L/4286)

547.0

STRENGTH
0.267 (=L/360)

608.6

LOCATION (ft)
8
0

LOAD COMBO
L

D+L

DURATION FACTOR CD

1

REACTIONS Units for V: lbf Units for M: lbf-ft
DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTHZ axis

A 8052 10000 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST

Type Left Magnitude Right Magnitude Load Start (ft) Load End (ft) Load Type Direction
Point (lbf) -8000 - 8 - Dead Z
Point (lbf) -10000 - 8 - Live Z

Self Weight (lbf/ft) 6.51 6.51 0 8 Dead Z

NOTES
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