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Project Number: Plan Name: Sheet Number:
$200831-6 Qui Residence Remodel DC
Engineer: Specitics: Date:
XXX Design Criteria 9/2/2020

Gravity Criteria:

|BLUE = Review and update as required - Typical Input

Code: IBC 2015

ROOF SYSTEM

Live Load:
Snow

Dead Load:
Composite Roofing
19/32" Plywood Sheathing
Trusses at 24" o.c.
Insulation
(2) Layers 5/8" GWB
Misc or Tile Roof
Total

25.0

2.0
2.5
3.0
1.8
4.4
1.3
15.0

FLOOR SYSTEM
Live Load:
Residential ~ 40.0  psf
Dead Load:
Flooring 3.0 psf
3/4" T & G Plywood 2.5 psf
Floor Joists at 16" o.c. 2.5 psf
Insulation 0.5 psf
(1) Layers 5/8" GWB 2.2 psf
Misc or Tile Flooring 1.3 psf
Total 12.0 psf

EXTERIOR WALL SYSTEM

INTERIOR WALL SYSTEM

2x4 at 16" o.c.
Insulation

(2) Layers 5/8" GWB
Misc

Total

1.1 psf
0.5 psf
4.4 psf
2.0  psf
8.0  psf

2x6 at 16" o.c. 1.7 psf
Insulation 1.0 psf
1/2" Plywood Sheathing 1.5 psf
(2) layers 5/8" GWB 4.4 psf
Misc or Brick Covered Wall 3.4 psf
Total 12,0 psf
SEISMIC PARAMETERS:

Code Reference: ASCE 7-10
R =
Mapped Spectral Acceleration, Ss =
Mapped Spectral Acceleration, S1 =

Soil Site Class

WIND PARAMETERS:

Code Reference: ASCE 7-10
Basic Wind Speed (3 second Gust) =

Exposure :
Kzt =

SOIL PARAMETERS:

Soil Bearing Pressure = 1,500 psf
Frost Depth =

Lateral Wall Pressures:
Unrestrained Active Pressure =
Restrained Active Pressure =
Passive Pressure =

Soil Friction Coeff. =

6.5
1.406

0.535

110 mph

1.40

18

35
50
350
0.35

Bearing Wall System, Wood Structural Panel Walls

competent native soil or structural fill
1/3 increase for short-term wind or seismic loading is acceptable

pcf  Cantilevered walls
pcef  Plate Wall Design/Tank Walls
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LONGITUDE

ONE TWENTY?®
ENGINEERING & DESIGN

FRAMING
CALCULATIONS

BEAM REFERENCE PER PLAN




@ FORTE UE

MEMBER REPORT

Roof, GT-1 (RXN ONLY)

3 piece(s) 1 3/4" x 11 7/8" 1.55E TimberStrand® LSL

Support 1 failed reaction check due to insufficient bearing capacity.

Support 2 failed reaction check due to insufficient bearing capacity.

Ovwerall Length: 23' 7"

4 of 98

FAILED

[

I
i

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

E] =~

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (lbs) 6305 @ 2" 4784 (2.25") | Failed (132%) - 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 5670 @ 1' 3 3/8" 14817 Passed (38%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Moment (Ft-Ibs) 36452 @ 11'9 1/2" 27519 Failed (132%) 1.15 [1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 1.934 @ 11'9 1/2" 0.581 Failed (L/144) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 3.210 @ 11'9 1/2" 1.163 Failed (L/87) - 1.0 D + 1.0 S (All Spans)

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

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Snow Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 2.97" 2527 3832 6359 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 2.97" 2527 3832 6359 |1 1/4" Rim Board
« Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6" o/c
Bottom Edge (Lu) 23'5" o/c
eMaximum allowable bracing intervals based on applied load.

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) 11/4" to 23'5 3/4" N/A 19.5 --
1 - Uniform (PSF) 0 to 23' 7" (Front) 13 15.0 25.0 Default Load

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/3/2020 10:06:28 PM UTC
ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0
File Name: Qui Residence
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@ FORTE MEMBER REPORT PASSED

Roof, RJ-1
1 piece(s) 2 x 10 Hem-Fir No. 2 @ 24" OC

Owerall Length: 14" 1"

[0
[

13" 6"

E]=

I
1

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

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Floor .
Member Reaction (Ibs) 555 @ 2 1/2" 1367 (2.25") | Passed (41%) — | 1.0D+ 1.0S (All Spans) ':j:g:fgr nge ’R:;;ztential
Shear (Ibs) 478 @ 1' 3/4" 159 Passed (30%) 1.15 | 1.0D + 1.0S (All Spans) Building Code : I5C 2015
Moment (Ft-lbs) 1868 @ 7' 1/2" 2204 Passed (85%) 1.15 [ 1.0 D + 1.0 S (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.305@ 7' 1/2" 0.342 Passed (L/537) - 1.0 D + 1.0 S (All Spans)

Total Load Defl. (in) 0.488 @ 7' 1/2" 0.683 Passed (L/336) - 1.0 D + 1.0 S (All Spans)

TJ-Pro™ Rating N/A N/A N/A - N/A

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

« 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.

* No composite action between deck and joist was considered in analysis.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead Snow Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 211 352 563 1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 211 352 563 |11/4" Rim Board

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

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 4'2" o/c
Bottom Edge (Lu) 13' 11" o/c

*Maximum allowable bracing intervals based on applied load.

Dead Snow
Vertical Load Location (Side) Spacing (0.90) (1.15) Comments
1 - Uniform (PSF) 0to 14'1" 24" 15.0 25.0 roof

Weyerhaeuser Notes

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

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

ForteWEB Software Operator Job Notes 9/2/2020 7:13:45 PM UTC
Kenny Jones .
L120 Engineering ‘s ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

(817) 727-2136 ) S
kjones@I120engineering.com Weyerhagiser File Name: Qui Residence
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@ FORTE D

MEMBER REPORT

Roof, RH-1

1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owverall Length: 3' 3"

[0

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 853 @0 3281 (1.50") | Passed (26%) -- 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 547 @ 7" 2657 Passed (21%) 1.15 [1.0D + 1.0 S (All Spans)
Moment (Ft-Ibs) 693 @1'71/2" 1979 Passed (35%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.011 @ 1'7 1/2" 0.108 Passed (L/999+) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.017 @ 1'7 1/2" 0.162 Passed (L/999+) - 1.0 D + 1.0 S (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

6 0f 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 325 528 853 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 325 528 853 | None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'3"o/c
Bottom Edge (Lu) 3'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) 0to3'3" N/A 4.9 -
1 - Uniform (PSF) 0to3'3" 13' 15.0 25.0 ROOF

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job

Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

Weyerhaeuser

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT

Roof, RH-2

1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owverall Length: 8 3"

g

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 515@0 3281 (1.50") | Passed (16%) -- 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 42 @ 7" 2657 Passed (17%) 1.15 [1.0D + 1.0 S (All Spans)
Moment (Ft-Ibs) 1062 @ 4' 1 1/2" 1979 Passed (54%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.101 @ 4'1 1/2" 0.275 Passed (L/983) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.168 @ 4' 1 1/2" 0.313 Passed (L/591) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/360) and TL (L/5/16").
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 206 309 515 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 206 309 515 |None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 8'3" ofc
Bottom Edge (Lu) 8'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) 0to8'3" N/A 4.9 -
1 - Uniform (PSF) 0to8'3" 3 15.0 25.0 ROOF

70f98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

Weyerhaeuser

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT

Roof, RH-3

1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owverall Length: 8 3"

g

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 515@0 3281 (1.50") | Passed (16%) -- 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 42 @ 7" 2657 Passed (17%) 1.15 [1.0D + 1.0 S (All Spans)
Moment (Ft-Ibs) 1062 @ 4' 1 1/2" 1979 Passed (54%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.101 @ 4'1 1/2" 0.275 Passed (L/983) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.168 @ 4' 1 1/2" 0.313 Passed (L/591) - 1.0 D + 1.0 S (All Spans)

o Deflection criteria: LL (L/360) and TL (L/5/16").
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Snow Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 206 309 515 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 206 309 515 |None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 8'3" ofc
Bottom Edge (Lu) 8'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) 0to8'3" N/A 4.9 -
1 - Uniform (PSF) 0to8'3" 3 15.0 25.0 ROOF

8 of 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

Weyerhaeuser

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT
Roof, RH-4

1 piece(s) 51/2" x 7 1/2" 24F-V4 DF Glulam

Owverall Length: 12" 1"

[0

11" 6"

L
1

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

]~ -

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 2236 @ 2" 8181 (3.50") | Passed (27%) -- 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 1896 @ 11" 8381 Passed (23%) 1.15 | 1.0D + 1.0 S (All Spans)
Pos Moment (Ft-Ibs) 6386 @ 6' 1/2" 11859 Passed (54%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.277 @ 6' 1/2" 0.392 Passed (L/509) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.456 @ 6' 1/2" 0.587 Passed (L/309) - 1.0 D + 1.0 S (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
o Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 11' 9",
* 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 Snow Total |Accessories
1 - Stud wall - SPF 3.50" 3.50" 1.50" 876 1359 2235 |[Blocking
2 - Stud wall - SPF 3.50" 3.50" 1.50" 876 1359 2235 [Blocking

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

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 12'1" o/c
Bottom Edge (Lu) 12'1" o/c
*Maximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) Oto12'1" N/A 10.0 -
1 - Uniform (PSF) 0to 12' 1" (Front) 9 15.0 25.0 Roof

90f 98
PASSED

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
Page 6 / 21



@ FORTE D

[0

MEMBER REPORT

Roof, RH-4.1

1 piece(s) 3 1/2" x 9" 24F-V4 DF Glulam

Owverall Length: &' 3"

i

&

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 2311 @0 3413 (1.50") | Passed (68%) -- 1.0 D + 1.0 S (All Spans)
Shear (Ibs) 1989 @ 10 1/2" 6400 Passed (31%) 1.15 | 1.0D + 1.0 S (All Spans)
Pos Moment (Ft-Ibs) 5279 @ 3' 10868 Passed (49%) 1.15 [ 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.051 @ 3'15/16" 0.208 Passed (L/999+) - 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.084 @ 3'15/16" 0.313 Passed (L/891) - 1.0 D + 1.0 S (All Spans)

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

o 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 (Ibs)
Supports Total | Available | Required [ Dead Snow | Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 901 1410 2311 [None
2 - Trimmer - HF 1.50" 1.50" 1.50" 866 1355 2221 [None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6'3" o/c
Bottom Edge (Lu) 6'3" ofc
*Maximum allowable bracing intervals based on applied load.
Dead Snow
Vertical Loads Location (Side) Tributary Width (0.90) (1.15) Comments
0 - Self Weight (PLF) Oto6'3" N/A 7.7 -
1 - Uniform (PSF) Oto6'3" 9' 15.0 25.0 Default Load
. ' Linked from: RH-4,
2 - Point (Ib) 3 N/A 876 1359 Support 1

10 of 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT

Second Floor, SB-1
1 piece(s) 4 x 10 Douglas Fir-Larch No. 2

Owerall Length:

57"

11 0f 98
PASSED

[0

[

I
1

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

E]=

System : Floor

Member Type : Flush Beam
Building Use : Residential

Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1280 @ 2" 3189 (2.25") | Passed (40%) - 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 823 @ 1' 3/4" 3885 Passed (21%) 1.00 [1.0D + 1.0 L (All Spans)
Moment (Ft-Ibs) 1641 @ 2'9 1/2" 4492 Passed (37%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.017 @ 2'9 1/2" 0.131 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.022 @ 2'9 1/2" 0.262 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
¢ Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required [ Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 324 1005 1329 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 324 1005 1329 |1 1/4" Rim Board
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 5'5"o/c
Bottom Edge (Lu) 5'5"ofc
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 11/4"to 5'5 3/4" N/A 8.2 -
1 - Uniform (PSF) 0to 5' 7" (Front) 9' 12.0 40.0 Default Load

Weyerhaeuser Notes

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

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

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT

Second Floor, SB-2
1 piece(s) 4 x 8 Douglas Fir-Larch No. 2

Owverall Length: 4' 7"

120f 98
PASSED

&

[

I
1

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

E]=

System : Floor

Member Type : Flush Beam
Building Use : Residential

Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1152 @ 2" 3189 (2.25") | Passed (36%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 735 @ 10 3/4" 3045 Passed (24%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-Ibs) 1189 @ 2' 3 1/2" 2989 Passed (40%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.017 @ 2' 3 1/2" 0.106 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.022 @ 2'3 1/2" 0.213 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 289 917 1206 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 289 917 1206 |1 1/4" Rim Board
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 4'5" of/c
Bottom Edge (Lu) 4'5" ofc
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 11/4"to 4'5 3/4" N/A 6.4 -
1 - Uniform (PSF) 0 to 4' 7" (Front) 10' 12.0 40.0 Default Load

Weyerhaeuser Notes

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

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

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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13 of 98

@ FORTE MEMBER REPORT PASSED

Second Floor, SJ-1
1 piece(s) 2 x 12 Hem-Fir No. 2 @ 16" OC

Owerall Length: 12" 10"

[0
[

12' 3"

E]=

I
1

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

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Floor .
Member Reaction (Ibs) 438 @2 1/2" 1367 (2.25") | Passed (32%) — | 1.0+ 1.0L (Al Spans) ':j:g:fgr nge ’R:;;ztential
Shear (Ibs) 360 @ 1'2 3/4" 1688 Passed (21%) 1.00 | 1.0D + 1.0 L (All Spans) Building Code : I5C 2015
Moment (Ft-lbs) 1336 @ 6' 5" 2577 Passed (52%) 1.00 [1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.123 @ 6'5" 0.310 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

Total Load Defl. (in) 0.160 @ 6' 5" 0.621 Passed (L/930) - 1.0 D + 1.0 L (All Spans)

TJ-Pro™ Rating N/A N/A N/A - N/A

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

« 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.

* No composite action between deck and joist was considered in analysis.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 103 342 445 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 103 342 445 |1 1/4" Rim Board

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

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 9'1" o/c
Bottom Edge (Lu) 12' 8" o/c

*Maximum allowable bracing intervals based on applied load.

Dead Floor Live
Vertical Load Location (Side) Spacing (0.90) (1.00) Comments
1 - Uniform (PSF) 0to 12' 10" 16" 12.0 40.0 Default Load

Weyerhaeuser Notes

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

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

ForteWEB Software Operator Job Notes 9/2/2020 7:13:45 PM UTC
Kenny Jones .
L120 Engineering ‘s ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

(817) 727-2136 ) S
kjones@I120engineering.com Weyerhagiser File Name: Qui Residence
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14 of 98

ZFORTE D DASSE

MEMBER REPORT

Second Floor, DJ-1
1 piece(s) 2 x 10 Hem-Fir No. 2 @ 16" OC

Owerall Length: 11" 7"

[0

11"

I
1

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

E]=

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern) System : Floor
: " " Member Type : Joist

Member Rea . 9 -- 0D+ 1.

ction (Ibs) 546 @ 2‘ 1/2" 1367 (2.25") | Passed (400/0) 1.0 D + 1.0 L (All Spans) Buiding Use : Residential
Shear (Ibs) 454 @ 1' 3/4 1388 Passed (33%) 1.00 [1.0D + 1.0 L (All Spans) Building Code : IBC 2015
Moment (Ft-lbs) 1496 @ 5' 9 1/2" 1917 Passed (78%) 1.00 [1.0D + 1.0 L (All Spans) Design Methodology : ASD
Live Load Defl. (in) 0.218 @ 5'9 1/2" 0.279 Passed (L/616) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.261 @ 5'9 1/2" 0.558 Passed (L/513) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating N/A N/A N/A - N/A
¢ Deflection criteria: LL (L/480) and TL (L/240).
« 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.
* No composite action between deck and joist was considered in analysis.

Bearing Length Loads to Supports (Ibs)

Supports Total | Available | Required | Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 93 463 556 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 93 463 556 |1 1/4" Rim Board

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

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 5'8" ofc
Bottom Edge (Lu) 11'5" ofc
*Maximum allowable bracing intervals based on applied load.
Dead Floor Live
Vertical Load Location (Side) Spacing (0.90) (1.00) Comments
1 - Uniform (PSF) Oto11'7" 16" 12.0 60.0 deck

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT
Second Floor, DB-1

2 piece(s) 2 x 10 Hem-Fir No. 2

Owverall Length: 4' 1"

[0

3"

I
1

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

E]=

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 618 @ 2" 2734 (2.25") | Passed (23%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 312 @ 1' 3/4" 2775 Passed (11%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-Ibs) 561 @ 2' 1/2" 3333 Passed (17%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.004 @ 2' 1/2" 0.094 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.006 @ 2' 1/2" 0.188 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 161 490 651 |11/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 161 490 651 |11/4" Rim Board
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'11" o/c
Bottom Edge (Lu) 3'11" o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 11/4"to 3' 11 3/4" N/A 7.0 -
1 - Uniform (PSF) 0 to 4' 1" (Front) 6' 12.0 40.0 Default Load

15 0f 98
PASSED

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT

Second Floor, DB-2
3 piece(s) 2 x 10 Hem-Fir No. 2

Ovwerall Length: 12" 7"

12

I
1

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

E]=

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1478 @ 2" 4101 (2.25") | Passed (36%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 1318 @ 1' 3/4" 4163 Passed (32%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 4496 @ 5' 13/16" 5000 Passed (90%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.226 @ 6' 1 1/2" 0.306 Passed (L/649) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.310 @ 6' 1 9/16" 0.613 Passed (L/474) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/480) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead | Floor Live | Total |Accessories
1 - Stud wall - HF 3.50" 2.25" 1.50" 402 1092 1494 |1 1/4" Rim Board
2 - Stud wall - HF 3.50" 2.25" 1.50" 342 908 1250 |1 1/4" Rim Board
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 10' 7" o/c
Bottom Edge (Lu) 12' 5" ofc
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 11/4"to 12'5 3/4" N/A 10.6 -
1 - Uniform (PSF) 0 to 12' 7" (Front) 3 12.0 40.0 Default Load
2 - Point (Ib) 4 (Front) N/A 161 490 ;nggf‘l’m DB-1,

16 0f 98
PASSED

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT

Second Floor, DH-2
1 piece(s) 6 x 10 Douglas Fir-Larch No. 2

Owverall Length: 7' 1"

[0

6'B"

L
1

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

]~ -

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1832 @ 2" 8181 (3.50") | Passed (22%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 1272 @1' 1" 5922 Passed (21%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-Ibs) 2946 @ 3'6 1/2" 6032 Passed (49%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.038 @ 3'6 1/2" 0.225 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.047 @ 3'6 1/2" 0.338 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required [ Dead | Floor Live | Total |Accessories
1 - Stud wall - SPF 3.50" 3.50" 1.50" 344 1488 1832 | Blocking
2 - Stud wall - SPF 3.50" 3.50" 1.50" 344 1488 1832 | Blocking

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

load is applied to the member being designed.

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 7'1"ofc
Bottom Edge (Lu) 7'1"ofc
*Maximum allowable bracing intervals based on applied load.
Dead Floor Live
Vertical Loads Location (Side) Tributary Width (0.90) (1.00) | comments
0 - Self Weight (PLF) Oto7'1" N/A 13.2 -
1 - Uniform (PSF) 0to 7' 1" (Front) 7' 12.0 60.0 DECK

17 0f 98
PASSED

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC
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@ FORTE D

MEMBER REPORT

Second Floor, DH-3
1 piece(s) 6 x 10 Douglas Fir-Larch No. 2

Owverall Length: 7' 1"

[0

6'B"

L
1

]~ -

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

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

Member Reaction (Ibs) 2419 @ 2" 8181 (3.50") | Passed (30%) - 1.0D + 0.75L + 0.75 S (All Spans)
Shear (Ibs) 1973 @ 1' 1" 6810 Passed (29%) 1.15 |1.0D + 0.75L + 0.75 S (All Spans)
Moment (Ft-lbs) 5545 @ 3' 6" 6937 Passed (80%) 1.15 |1.0D +0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.051 @ 3' 6 7/16" 0.225 Passed (L/999+) | - |1.0D+0.75L + 0.75S (All Spans)
Total Load Defl. (in) 0.079 @ 3' 6 7/16" 0.338 Passed (L/999+) | - |1.0D+0.75L + 0.75S (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total Available | Required Dead | FloorLive [ Snow Total |Accessories
1 - Stud wall - SPF 3.50" 3.50" 1.50" 788 1488 688 2964 |Blocking
2 - Stud wall - SPF 3.50" 3.50" 1.50" 777 1488 671 2936 |Blocking
* Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 7'1"ofc
Bottom Edge (Lu) 7'1"ofc
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments
0 - Self Weight (PLF) Oto7'1" N/A 13.2 - -
1 - Uniform (PSF) 0to 7' 1" (Front) 7' 12.0 60.0 - DECK
2 - Point (Ib) 3'6" (Front) N/A 876 - 1359 ;‘Sggg{{rfm RH-4,

18 0f 98
PASSED
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System : Floor

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

Weyerhaeuser Notes

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

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT

Second Floor, DH-4
1 piece(s) 51/2" x 9 1/2" 24F-V4 DF Glulam

Owerall Length: 10" 7"

[0

10

L
1

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

]~ -

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 2734 @ 2" 8181 (3.50") | Passed (33%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 2174 @ 1'1" 9231 Passed (24%) 1.00 | 1.0 D + 1.0 L (All Spans)
Pos Moment (Ft-Ibs) 6786 @ 5' 3 1/2" 16546 Passed (41%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.147 @ 5' 3 1/2" 0.342 Passed (L/834) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.181 @ 5'3 1/2" 0.512 Passed (L/678) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
o Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 10" 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 [ Total |Accessories
1 - Stud wall - SPF 3.50" 3.50" 1.50" 512 2223 2735 |Blocking
2 - Stud wall - SPF 3.50" 3.50" 1.50" 512 2223 2735 | Blocking

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

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 10' 7" o/c
Bottom Edge (Lu) 10' 7" o/c
*Maximum allowable bracing intervals based on applied load.
Dead Floor Live
Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 0to10' 7" N/A 12.7 -
1 - Uniform (PSF) 0 to 10' 7" (Front) 7' 12.0 60.0 DECK

19 0f 98
PASSED

[

System : Floor

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

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

Weyerhaeuser

File Name: Qui Residence
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@ FORTE D

MEMBER REPORT

Second Floor, SH-1
1 piece(s) 4 x 8 Douglas Fir-Larch No. 2

Owverall Length: 5' 6"

[0

(%3]
L

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1288 @ 0 3281 (1.50") | Passed (39%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 947 @ 8 3/4" 3045 Passed (31%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-Ibs) 1771 @ 2' 9" 2989 Passed (59%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.028 @ 2' 9" 0.183 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.054 @ 2' 9" 0.275 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead | FloorLive [ Snow Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 628 660 138 1426 | None
2 - Trimmer - HF 1.50" 1.50" 1.50" 628 660 138 1426 | None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 5'6" of/c
Bottom Edge (Lu) 5'6" o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments
0 - Self Weight (PLF) 0to5'6" N/A 6.4 - -
1 - Uniform (PSF) Oto5'6" 6' 12.0 40.0 - Default Load
2 - Uniform (PSF) 0to5'6" 2' 15.0 - 25.0 Default Load
3 - Uniform (PLF) Oto5'6" N/A 120.0 - -

20 of 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

Weyerhaeuser

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT

Second Floor, SH-2
1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owverall Length: 3' 3"

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 759 @0 3281 (1.50") | Passed (23%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 486 @ 7" 2310 Passed (21%) 1.00 | 1.0 D + 1.0 L (All Spans)
Moment (Ft-Ibs) 616 @1'7 1/2" 1720 Passed (36%) 1.00 [1.0D + 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) 0.015@ 1'7 1/2" 0.162 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead | FloorLive| Snow | Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 369 390 81 840 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 369 390 81 840 |None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'3"o/c
Bottom Edge (Lu) 3'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments
0 - Self Weight (PLF) 0to3'3" N/A 4.9 - -
1 - Uniform (PSF) 0to3'3" 6' 12.0 40.0 - Default Load
2 - Uniform (PSF) 0to3'3" 2' 15.0 - 25.0 Default Load
3 - Uniform (PLF) Oto3'3" N/A 120.0 - -

21 0f 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0

File Name: Qui Residence
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@ FORTE D

[0

MEMBER REPORT
Second Floor, SH-3

1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owverall Length: 3' 3"

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

[

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

Member Reaction (Ibs) 1189 @ 0 3281 (1.50") | Passed (36%) - 1.0D + 0.75L + 0.75 S (All Spans)
Shear (Ibs) 762 @ 7" 2657 Passed (29%) 1.15 [1.0D + 0.75L + 0.75 S (All Spans)
Moment (Ft-Ibs) 966 @ 1'7 1/2" 1979 Passed (49%) 1.15 |1.0D +0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0012@1'7 1/2" 0.108 Passed (L/999+) | - |1.0D+0.75L + 0.75S (All Spans)
Total Load Defl. (in) 0.024 @ 1'7 1/2" 0.162 Passed (L/999+) - 1.0D + 0.75L + 0.75 S (All Spans)

¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required | Dead | FloorLive| Snow | Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 598 260 528 1386 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 598 260 528 1386 |None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'3"o/c
Bottom Edge (Lu) 3'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments
0 - Self Weight (PLF) 0to3'3" N/A 4.9 - -
1 - Uniform (PSF) 0to3'3" 4 12.0 40.0 - Default Load
2 - Uniform (PSF) 0to3'3" 13 15.0 - 25.0 Default Load
3 - Uniform (PLF) Oto3'3" N/A 120.0 - -

22 0f 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC
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@ FORTE D

MEMBER REPORT

Second Floor, SH-4
1 piece(s) 4 x 6 Douglas Fir-Larch No. 2

Owerall Length:

a1t g
=& 2

[0

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 1106 @ 0 3281 (1.50") | Passed (34%) -- 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 709 @ 7" 2310 Passed (31%) 1.00 [1.0D + 1.0 L (All Spans)
Moment (Ft-Ibs) 899 @1'71/2" 1720 Passed (52%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.017 @ 1'7 1/2" 0.108 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.022 @ 1'7 1/2" 0.162 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required [ Dead | Floor Live | Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 261 845 1106 |None
2 - Trimmer - HF 1.50" 1.50" 1.50" 261 845 1106 |None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 3'3"o/c
Bottom Edge (Lu) 3'3"o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 0to3'3" N/A 4.9 -
1 - Uniform (PSF) 0to3'3" 13' 12.0 40.0 Default Load

23 0f 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser
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@ FORTE D

MEMBER REPORT

Second Floor, SH-5
1 piece(s) 4 x 10 Douglas Fir-Larch No. 2

Owerall Length:

&' 3"

[0

&

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

[

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 2513 @0 3281 (1.50") | Passed (77%) - 1.0 D + 1.0 L (All Spans)
Shear (Ibs) 1793 @ 10 3/4" 3885 Passed (46%) 1.00 [1.0D + 1.0 L (All Spans)
Moment (Ft-Ibs) 3927 @3'11/2" 4492 Passed (87%) 1.00 [1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.059 @ 3'1 1/2" 0.208 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.075 @ 3'1 1/2" 0.313 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
¢ Deflection criteria: LL (L/360) and TL (L/240).
« Allowed moment does not reflect the adjustment for the beam stability factor.
 Applicable calculations are based on NDS.

Bearing Length Loads to Supports (Ibs)
Supports Total | Available | Required [ Dead | Floor Live | Total |Accessories
1 - Trimmer - HF 1.50" 1.50" 1.50" 513 2000 2513 [None
2 - Trimmer - HF 1.50" 1.50" 1.50" 513 2000 2513 [None
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6'3" ofc
Bottom Edge (Lu) 6'3" o/c
*Maximum allowable bracing intervals based on applied load.

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments
0 - Self Weight (PLF) 0to6'3" N/A 8.2 -
1 - Uniform (PSF) 0to6'3" 7' 12.0 40.0 FLOOR
2 - Uniform (PSF) Oto6'3" 6' 12.0 60.0 DECK

24 0f 98
PASSED

[

System : Wall

Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

Weyerhaeuser Notes

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

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.

ForteWEB Software Operator

Job Notes

Kenny Jones

L120 Engineering

(817) 727-2136
kjones@I120engineering.com

A

Weyerhaeuser

9/2/2020 7:13:45 PM UTC

ForteWEB v3.0, Engine: V8.1.3.1, Data: v8.0.0.0
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Project: Metrostructure - Gravity

Location: 16" Cont FTG - Max

Footing

[2015 International Building Code(2015 NDS)]

Footing Size: 16.0 IN Wide x 8.0 IN Deep Continuous Footing With 8.0 IN Thick
x 18.0 IN Tall Stemwall

LongitudinalReinforcement: (2) Continuous #4 Bars

TransverseReinforcement: #4 Bars @ 12.00 IN. O.C. (unnecessary)

Section Footing Design Adequate

StruCalc 9.0
&

StruCalc Version 10.0.1.6 4/20/2020 7:37:31 PM
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FOOTING PROPERTIES

Allowable Soil Bearing Pressure: Qs= 1500 psf
Concrete Comoressive Strength: F'c= 2500 psi
Reinforcing Steel Yield Strength: Fy = 40000 psi
Concrete Reinforcement Cover: c= 3in
FOOTING SIZE

Width: W= 16 in
Depth: Depth = 8 in
Effective Depth to Top Layer of Steel: d = 4.25 in
STEMWALL SIZE

Stemwall Width: 8 in
Stemwall Height: 18 in
Stemwall Weight: 150 pcf

FOOTING CALCULATIONS

Bearing Calculations:

Ultimate Bearing Pressure: Qu= 1388 psf
Effective Allowable Soil Bearing Pressure: Qe = 1400 psf
Width Required: Wreq = 1.32 ft
Beam Shear Calculations (One Way Shear):
Beam Shear: Vul = 0lb
Allowable Beam Shear: Vet = 3825 Ib

Transverse Direction:
Bending Calculations:

Factored Moment: Mu = 1310 in-lb
Nominal Moment Strength: Mn = 0 in-lb
Reinforcement Calculations:
Concrete Compressive Block Depth: a= 0.30 in
Steel Required Based on Moment: As(1)= 0.01 in2
Min. Code Req'd Reinf. Shrink./Temp. (ACI-10.5.4)As(2) = 0.19 in2
Controlling Reinforcing Steel: As-reqd = 0.19 in2
Selected Reinforcement: Trans: #4's @ 12.0 in. o.c.
Reinforcement Area Provided: As = 0.19 in2
Development Length Calculations:
Development Length Required: Ld = 15 in
Development Length Supplied: Ld-sup = 1in

Longitudinal Direction:

Reinforcement Calculations:
Min. Code Req'd Reinf. Shrink./Temp. (ACI-10.5.4): As{2)= 0.26 in2
Controlling Reinforcing Steel: As-reqd = 0.26 in2
Selected Reinforcement: Longitudinal: (2) Cont. #4 Bars
Reinforcement Area Provided: As = 0.39 in2

LOADING DIAGRAM

b/ 8in——————

f —1.333333 ft

FOOTING LOADING

Live Load: PL = 1000 pif
Dead Load: PD = 700 plif
Total Load: PT = 1850 plif

Ultimate Factored Load: Pu= 2620 pif
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General FOOtlng Software copyright ENERCALC, INC. 1983-2019, Build:10.19.1.27 .
Lic. # : KW-06011993 Licensee : L120 Engineering and Design, KW-06011993

DESCRIPTIO 30x30x10

Code References

Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.0 ksi Allowable Soil Beari
fy : Rebar Yield 60.0 ksi Increase Bearing By Footing Weight
Ec : Concrete Elastic Modulus 3,155.92 ksi Soil Passive Resistance (for Sliding)
Concrete Density 145.0 pcf Soil/Concrete Friction Coeff.
¢ Values Flexure 0.90
Shear 0.750
Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor 1.0:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : No Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears : Yes =
Add Pedestal Wt for Soil Pressure : No

Use Pedestal wt for stability, mom & shear : No
Dimensions

1.50 ksf
No

250.0 pcf
0.30

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

0.00180 when footing base is below

1.0 ft
ksf
ft

= ksf
when max. length or width is greater than
= ft

2.50 ft
2.50 ft
10.0 in

Width parallel to X-X Axis
Length parallel to Z-Z Axis
Footing Thickness

Pedestal dimensions... X - | X
px : parallel to X-X Axis in ' '
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

248"

Edge Dt = 3

Reinforcing | Al

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis =
Number of Bars 3.0 | I .
Reinforcing Bar Size # 4 _ B St 0 s | e j i

Bandwidth Distribution Check (ACI 15.4.4.2) « RSl i - ] et el |

Direction Requiring Closer Separatio : - '

3.0
# 4

n/a XX Seclian Lacking 1o +2

# Bars required within zone n/a

# Bars required on each side of zone n/a
Applied Loads

D Lr L S w E H

P : Column Load = 5.0 4.20 k
OB : Overburden = ksf
M-xx = k-ft
M-zz = k-ft
V-x = k
V-z = k
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General F°°ting Software copyright ENERCALC, INC. 1983-2019, Build:10.19.1.27 .
Lic. # : KW-06011993 Licensee : L120 Engineering and Design, KW-06011993
DESCRIPTIO 30x30x10
DESIGN SUMMARY Design OK
Min. Ratio ltem Applied Capacity Governing Load Combination
PASS 0.9953 Soil Bearing 1.493 ksf 1.50 ksf +D+L+H about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0k 0.0k No Sliding
PASS n/a Sliding - Z-Z 0.0k 0.0k No Sliding
PASS n/a Uplift 0.0k 0.0k No Uplift
PASS 0.2176 Z Flexure (+X) 1.590 k-ft/ft 7.306 k-ft/ft  +1.20D+0.50Lr+1.60L+1.60H
PASS 0.2176 Z Flexure (-X) 1.590 k-ft/ft 7.306 k-ft/ft  +1.20D+0.50Lr+1.60L+1.60H
PASS 0.2176 X Flexure (+2Z) 1.590 k-ft/ft 7.306 k-ft/ft  +1.20D+0.50Lr+1.60L+1.60H
PASS 0.2176 X Flexure (-2) 1.590 k-f/ft 7.306 k-ft/ft  +1.20D+0.50Lr+1.60L+1.60H
PASS 0.1991 1-way Shear (+X) 16.354 psi 82.158 psi +1.20D+0.50Lr+1.60L+1.60H
PASS 0.1991 1-way Shear (-X) 16.354 psi 82.158 psi +1.20D+0.50Lr+1.60L+1.60H
PASS 0.1991 1-way Shear (+2) 16.354 psi 82.158 psi +1.20D+0.50Lr+1.60L+1.60H
PASS 0.1991 1-way Shear (-Z) 16.354 psi 82.158 psi +1.20D+0.50Lr+1.60L+1.60H
PASS 0.3722 2-way Punching 61.160 psi 164.317 psi +1.20D+0.50Lr+1.60L+1.60H
Detailed Results
Soil Bearing
Rotation Axis & Xecc = Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom,-Z  Top, +Z Left, -X  Right, +X Ratio
X-X, +D+H 1.50 n/a 0.0 0.8208 0.8208 n/a n/a 0.547
X-X, +D+L+H 1.50 n/a 0.0 1.493 1.493 n/a n/a 0.995
X-X, +D+Lr+H 1.50 n/a 0.0 0.8208 0.8208 n/a n/a 0.547
X-X, +D+S+H 1.50 n/a 0.0 0.8208 0.8208 n/a n/a 0.547
X-X, +D+0.750Lr+0.750L+H 1.50 n/a 0.0 1.325 1.325 n/a n/a 0.883
X-X, +D+0.750L+0.750S+H 1.50 n/a 0.0 1.325 1.325 n/a n/a 0.883
X-X, +D+0.60W+H 1.50 n/a 0.0 0.8208 0.8208 n/a n/a 0.547
X-X, +D+0.70E+H 1.50 n/a 0.0 0.8208 0.8208 n/a n/a 0.547
X-X, +D+0.750Lr+0.750L+0.450W 1.50 n/a 0.0 1.325 1.325 n/a n/a 0.883
X-X, +D+0.750L+0.750S+0.450W 1.50 n/a 0.0 1.325 1.325 n/a n/a 0.883
X-X, +D+0.750L+0.750S+0.5250¢ 1.50 n/a 0.0 1.325 1.325 n/a n/a 0.883
X-X, +0.60D+0.60W+0.60H 1.50 n/a 0.0 0.4925 0.4925 n/a n/a 0.328
X-X, +0.60D+0.70E+0.60H 1.50 n/a 0.0 0.4925 0.4925 n/a n/a 0.328
Z-Z, +D+H 1.50 0.0 n/a n/a n/a 0.8208 0.8208 0.547
Z-Z, +D+L+H 1.50 0.0 n/a n/a n/a 1.493 1.493 0.995
Z-Z, +D+Lr+H 1.50 0.0 n/a n/a n/a 0.8208 0.8208 0.547
Z-Z, +D+S+H 1.50 0.0 n/a n/a n/a 0.8208 0.8208 0.547
Z-Z, +D+0.750Lr+0.750L+H 1.50 0.0 n/a n/a n/a 1.325 1.325 0.883
Z-Z, +D+0.750L+0.750S+H 1.50 0.0 n/a n/a n/a 1.325 1.325 0.883
Z-Z, +D+0.60W+H 1.50 0.0 n/a n/a n/a 0.8208 0.8208 0.547
Z-Z, +D+0.70E+H 1.50 0.0 n/a n/a n/a 0.8208 0.8208 0.547
Z-Z, +D+0.750Lr+0.750L+0.450\\ 1.50 0.0 n/a n/a n/a 1.325 1.325 0.883
Z-Z, +D+0.750L+0.750S+0.450W 1.50 0.0 n/a n/a n/a 1.325 1.325 0.883
Z-Z, +D+0.750L+0.750S+0.5250E 1.50 0.0 n/a n/a n/a 1.325 1.325 0.883
Z-Z, +0.60D+0.60W+0.60H 1.50 0.0 n/a n/a n/a 0.4925 0.4925 0.328
Z-Z, +0.60D+0.70E+0.60H 1.50 0.0 n/a n/a n/a 0.4925 0.4925 0.328

Overturning Stability

Rotation Axis &
Load Combination... Overturning Moment Resisting Moment  Stability Ratio Status

Footing Has NO Overturning
Sliding Stability

All units k

Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding




29 of 98

General Foot' ng Software copyright ENERCALC, INC. 1983-2019, Build:10.19.1.27 .
Lic. # : KW-06011993 Licensee : L120 Engineering and Design, KW-06011993

DESCRIPTIO 30x30x10

Footing Flexure

: P Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination kit Surface igod inho iAo kit Status
X-X, +1.40D+1.60H 0.8750 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.40D+1.60H 0.8750 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50Lr+1.60L+1.60F 1.590 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50Lr+1.60L+1.60F 1.590 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60L+0.50S+1.60H 1.590 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60L+0.50S+1.60H 1.590 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60Lr+0.50L+1.60F 1.013 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60Lr+0.50L+1.60F 1.013 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60Lr+0.50W+1.60 0.750 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60Lr+0.50W+1.60 0.750 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+1.60S+1.60H 1.013 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+1.60S+1.60H 1.013 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60S+0.50W+1.601 0.750 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+1.60S+0.50W+1.601 0.750 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50Lr+0.50L+W+1. 1.013 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50Lr+0.50L+W+1. 1.013 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+0.50S+W+1.0  1.013 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+0.50S+W+1.1  1.013 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+0.20S+E+1.6 1.013 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +1.20D+0.50L+0.20S+E+1.6 1.013 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +0.90D+W+0.90H 0.5625 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +0.90D+W+0.90H 0.5625 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +0.90D+E+0.90H 0.5625 +Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
X-X, +0.90D+E+0.90H 0.5625 -Z Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.40D+1.60H 0.8750 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.40D+1.60H 0.8750 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60F 1.590 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60F 1.590 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 1.590 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 1.590 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60F 1.013 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60F 1.013 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60 0.750 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60 0.750 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 1.013 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 1.013 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60S+0.50W+1.60t 0.750 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+1.60S+0.50W+1.60t 0.750 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1. 1.013 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1. 1.013 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.¢  1.013 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.¢  1.013 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+0.20S+E+1.6 1.013 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +1.20D+0.50L+0.20S+E+1.6  1.013 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +0.90D+W+0.90H 0.5625 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +0.90D+W+0.90H 0.5625 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +0.90D+E+0.90H 0.5625 -X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
Z-Z, +0.90D+E+0.90H 0.5625 +X  Bottom 0.2160 Min Temp % 0.240 7.306 OK
One Way Shear
Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu@ +Z Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D+1.60H 9.00 psi 9.00 psi 9.00 psi 9.00 psi 9.00 psi 82.16 psi 0.11 OK
+1.20D+0.50Lr+1.60L+1.60H 16.35psi 16.35psi 16.35 psi 16.35 psi 16.35psi 82.16 psi 0.20 OK
+1.20D+1.60L+0.50S+1.60H 16.35psi 16.35psi 16.35 psi 16.35 psi 16.35 psi 82.16 psi 0.20 OK
+1.20D+1.60Lr+0.50L+1.60H 10.41 psi 10.41 psi 10.41 psi 10.41 psi 10.41 psi 82.16 psi 0.13 OK
+1.20D+1.60Lr+0.50W+1.60H 7.71psi 7.71 psi 7.71 psi 7.71 psi 7.71 psi 82.16 psi 0.09 OK
+1.20D+0.50L+1.60S+1.60H 10.41 psi 10.41 psi 10.41 psi 10.41 psi 10.41 psi 82.16 psi 0.13 OK
+1.20D+1.60S+0.50W+1.60H 7.71psi 7.71 psi 7.71 psi 7.71 psi 7.71 psi 82.16 psi 0.09 OK

+1.20D+0.50Lr+0.50L+W+1.60H  10.41 psi 10.41 psi 10.41 psi 10.41 psi 10.41 psi 82.16 psi 0.13 OK
+1.20D+0.50L+0.50S+W+1.60H  10.41 psi 10.41 psi 10.41 psi 10.41 psi 10.41 psi 82.16 psi 0.13 OK
+1.20D+0.50L+0.20S+E+1.60H 10.41 psi 10.41 psi 10.41 psi 10.41 psi 10.41 psi 82.16 psi 0.13 OK
+0.90D+W+0.90H 5.79psi 5.79 psi 5.79 psi 5.79 psi 5.79 psi 82.16 psi 0.07 OK
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General Footing

Software copyright ENERCALC, INC. 1983-2019, Build:10.19.1.27 .

Lic. # : KW-06011993 Licensee : L120 Engineering and Design, KW-06011993
DESCRIPTIO 30x30x10

One Way Shear

Load Combination... Vu @ -X Vu @ +X Vu@ -Z Vu@ +Z Vu:Max Phi Vn Vu / Phi*Vn Status
+0.90D+E+0.90H 5.79 psi 5.79 psi 5.79 psi 5.79 psi 5.79 psi 82.16 psi 0.07 OK
Two-Way "Punching” Shear All units k

Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D+1.60H 33.66 psi 164.32psi 0.2048 OK
+1.20D+0.50Lr+1.60L+1.60H 61.16 psi 164.32psi 0.3722 OK
+1.20D+1.60L+0.50S+1.60H 61.16 psi 164.32psi 0.3722 OK
+1.20D+1.60Lr+0.50L+1.60H 38.95 psi 164.32psi 0.237 OK
+1.20D+1.60Lr+0.50W+1.60H 28.85 psi 164.32psi 0.1756 OK
+1.20D+0.50L+1.60S+1.60H 38.95 psi 164.32psi 0.237 OK
+1.20D+1.60S+0.50W+1.60H 28.85 psi 164.32psi 0.1756 OK
+1.20D+0.50Lr+0.50L+W+1.60H 38.95 psi 164.32psi 0.237 OK
+1.20D+0.50L+0.50S+W+1.60H 38.95 psi 164.32psi 0.237 OK
+1.20D+0.50L+0.20S+E+1.60H 38.95 psi 164.32psi 0.237 OK
+0.90D+W+0.90H 21.64 psi 164.32psi 0.1317 OK

+0.90D+E+0.90H 21.64 psi 164.32psi 0.1317 OK
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9/1/2020 ATC Hazards by Location
L\TC Hazards by Location
Search Information bt g
Address: 8028 SE 36th St, Mercer Island, WA 98040,
203 ft =
USA (7]
rémnd et
Coordinates: 47.579157, -122.2310302 591}"
Elevation: 203 ft y
o0
Timestamp: 2020-09-01T23:18:04.765Z H%ﬁt
Hazard Type: Wind Tacama
G? 9 le ol e Map data ©2020 Google
ASCE 7-16 ASCE 7-10 ASCE 7-05
MRI 10-Year 67 mph MRI 10-Year 72 mph ASCE 7-05 Wind Speed 85 mph
MRI 25-Year 73 mph MRI 25-Year 79 mph
MRI 50-Year 78 mph MRI 50-Year 85 mph
MRI 100-Year 83 mph MRI 100-Year 91 mph
Risk Category | 92 mph Risk Category | 100 mph
Risk Category Il 97 mph Risk Category II 110 mph
Risk Category Il 104 mph Risk Category IlI-IV 115 mph
Risk Category IV 108 mph

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal
areas outside the last contour should use the last wind speed contour of the coastal area — in some cases, this website will extrapolate past
the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region
boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne
debris region.

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

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of

this wehsite dnes nat imnlv annroval hv the aovernina hiiildina code hodies resnonsihle for hiildina code annroval and internretation for the
https://hazards.atcouncil.org/#/wind?lat=47.579157&Ing=-122.2310302&address=8028 SE 36th St%2C Mercer Island%2C WA 98040%2C USA 112
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9/1/2020 ATC Hazards by Location
L\TC Hazards by Location
Search Information bt g
Address: 8028 SE 36th St, Mercer Island, WA 98040,
203 ft =
USA (%3]
rmond et
o
Coordinates: 47579157, -122.2310302 591}"
Elevation: 203 ft y
90
Timestamp: 2020-09-01T23:18:28.127Z Kent
o
Hazard Type: Seismic Tacama
GO 9 Ie D,_-., . Map data ©2020 Google
Reference ASCE7-16 : R
Document:
Risk Category: Il
Site Class: D

Basic Parameters

Name Value Description

Sg 1.406 MCER ground motion (period=0.2s)

Sq 0.489 MCER ground motion (period=1.0s)

Sms 1.406 Site-modified spectral acceleration value
Sm1 * null Site-modified spectral acceleration value
Sps 0.937 Numeric seismic design value at 0.2s SA
Sp1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

vAdditional Information

Name Value Description

SDC *null Seismic design category

Fa 1 Site amplification factor at 0.2s

Fy *null Site ampilification factor at 1.0s

CRg 0.902 Coefficient of risk (0.2s)

CR4 0.897 Coefficient of risk (1.0s)

PGA 0.602 MCEg peak ground acceleration

Fpca 1.1 Site amplification factor at PGA

PGAMm 0.662 Site modified peak ground acceleration

https://hazards.atcouncil.org/#/seismic?lat=47.579157&Ing=-122.2310302&address=8028 SE 36th St%2C Mercer Island%2C WA 98040%2C USA 112
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TL 6 Long-period transition period (s)
SsRT 1.406 Probabilistic risk-targeted ground motion (0.2s)
SsUH 1.558 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)

SsD 3.454 Factored deterministic acceleration value (0.2s)
S1RT 0.489 Probabilistic risk-targeted ground motion (1.0s)
S1UH 0.546 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
S1D 1.393 Factored deterministic acceleration value (1.0s)

PGAd 1.184 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

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

https://hazards.atcouncil.org/#/seismic?lat=47.579157&Ing=-122.2310302&address=8028 SE 36th St%2C Mercer Island%2C WA 98040%2C USA 22
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9/1/2020 ATC Hazards by Location
C\Tc Hazards by Location
Search Information bt g
Address: 8028 SE 36th St, Mercer Island, WA 98040, USA
203 ft .
Coordinates: 47.579157, -122.2310302 mond SE
Sea
Elevation: 203 ft e
Timestamp: 2020-09-01T23:18:50.888Z (50
Kent
Hazard Type: Seismic g
Tacama
Reference ASCE7-10 (_‘7_0_0 gie Al 3y Map data ©2020 Google
Document: )
Risk Category: 1]
Site Class: D
MCER Horizontal Response Spectrum Design Horizontal Response Spectrum
Sa(g) Sa(g)
1.20 0.80
1.00
0.60
0.80
0.60 0.40
0.40
0.20
0.20
0.00 0.00
00 10 20 30 40 50 6.0 7.0 Period(s) 00 10 20 30 40 50 6.0 7.0 Period(s)

Basic Parameters

Name Value Description

Sg 1.392 MCER ground motion (period=0.2s)

Sq 0.535 MCER ground motion (period=1.0s)

Swms 1.392 Site-modified spectral acceleration value
Sm1 0.803 Site-modified spectral acceleration value
Sps 0.928 Numeric seismic design value at 0.2s SA
Sp1 0.535 Numeric seismic design value at 1.0s SA

vAdditional Information

Name Value Description

SDC D Seismic design category

Fa 1 Site amplification factor at 0.2s
Fy 1.5 Site amplification factor at 1.0s

https://hazards.atcouncil.org/#/seismic?lat=47.579157&Ing=-122.2310302&address=8028 SE 36th St%2C Mercer Island%2C WA 98040%2C USA 112
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CRg

CR4
PGA

Frea

PGAY

SsRT

SsUH

SsD
S1RT

S1UH

S1D

PGAd

0.959

0.934

0.574

0.574

1.392

1.451

2.894

0.535

0.573

1.202

1.113

ATC Hazards by Location
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)

Probabilistic risk-targeted ground motion (0.2s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (0.2s)
Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (1.0s)

Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with

design.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

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

the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude

location in the report.

https://hazards.atcouncil.org/#/seismic?lat=47.579157&Ing=-122.2310302&address=8028 SE 36th St%2C Mercer Island%2C WA 98040%2C USA
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Project Number: Plan: TSheet Number:
S200831-6 Qui Residence Remodel L1
Engineer: Specifics: Date
XXX WIND FORCES 9/2/2020
TBC 2015 Section 1609 — ASCE 7-10 Section 28.6 - Simplified Procedure — Main Wind-Force Resisting System
WIND DESIGN CRITERIA: WIND LOAD SUMMARY:
Basic Wind Speed, V, = 110 mph (ASCE 7-10, Section 26.5 page 246)
Exposure = B (ASCE 7-10, Section 26.7 page 246) Front / Back Direction
Roof 4.27 k
BUILDING DIMENSIONS:
Roof Slope = 6.00 :12 = 2657  degrees 2nd Floor 3.80 k
Loads From Front/Back - Width (ft)= 23.00 ft Roof:  Gable
Loads From Side - Width (ft) = 24.00 ft Roof: Hip Basement (Base Shear) 8.07 k
Average Eave Height = 16.00 ft =
Mean Roof Ht. , h= 19.00 ft (ASCE 7-10, Figure 27.6-2 page 275)
Edge Strip Width, a= 3 ft (ASCE 7-10, Figure 28.6-1 page 303)
End Zone Width, 2a = 6.00 ft (ASCE 7-10, Figure 28.6-1 page 303) Side / Side Direction
Roof 285k
TOPOGRAPHIC DESIGN CONSIDERATIONS:
Topographic Factor , Kzt = 1.40 (ASCE 7-10, Section 26.8, page 251) 2nd Floor 395k
Adjustment Factor, L = 1.00 (ASCE 7-10, Figure 28.6-1, page 305)
1st Floor (Base Shear) 6.80 k

(Exposure B at h = 30ft.)

SIMPLIFIED DESIGN WIND PRESSURE, Pg;, (psf)

Basic Wind Roof ZONES*
Speed, Vs Angle Load Case Horizontal Pressure Vertical Presssure Overhang
(mph) (Degrees) A B C D E F G H Eon Gon
110 26.57 A 23.32 7.31 17.34 6.44 -6.82 -14.13 -5.10 -11.57 -16.05 -14.40

* Values Interpolated from Figure 28.6-1 ASCE 7 - 10 p. 303 to 305
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Project Number:

S200831-6

Plan:

Qui Residence Remodel

TShcet Number:

L1

Engincer:

XXX

Specifics:

WIND FORCES

Date

9/2/2020

TBC 2015 Section 1609 — ASCE 7-10 Section 28.6 - Simplified Procedure — Main Wind-Force Resisting System

HORIZONTAL LOADS (psf) MIN. LOADS (psf)
P 5= A* Kzt*Ps30 Per ASCE 7-10, 28.6.3
End zone Interior zone
Roof Wall
A (Wall) [ B (Roof) |C(Wall)[ D (Roof)
32.64 10.24 2427 9.02 8.0 16.0
ASD WIND FORCES: FRONT / BACK LOADING DIRECTION
End Zone Interior zone Force Min Force
Width Height
Location Plane Length  Pressure (W) Length [Pressure (W) 0.6 o*W 0.6 0*W
(ft) (ft) (ft) (psf) (ft) (psf) (kips) (kips)
= Height" of Roof to Plate (see note) 23.0 5.00 (roof) 6.0 32.64 17.0 24.27 237 0.72
8 Plate to Mid 2nd LVL 23.0 4.00 (wall) 6.0 32.64 17.0 24.27 1.90 1.15
= = 4.27 1.87
g Mid 2nd LVL to Floor 23.0 4.00 (wall) 6.0 32.64 17.0 24.27 1.90 1.15
S ight" Low-Roof to Plate (see note) 0.0 0.00 (roof) 6.0 32.64 -6.0 24.27 0.00 0.00
: Floor to Mid 1st LVL 23.0 4.00 (wall) 6.0 32.64 17.0 24.27 1.90 1.15
& T=| 3.80 230
Total Wind Base Shear (kips), 8.07 4.16
ASD WIND FORCES: SIDE / SIDE LOADING DIRECTION
. i End Zone Interior zone Force Min Force
Width Height
Location Plane Length  Pressure (W) Length Pressure (W) 0.6 o*W [ 0.6 o*W
(ft) (ft) (ft) (psf) (ft) (psf) kips kips
= Height" of Roof to Plate (see note) 24.0 5.00 (roof) 6.0 10.24 18.0 9.02 0.87 0.75
8 Plate to Mid 2nd LVL 24.0 4.00 (wall) 6.0 32.64 18.0 24.27 1.97 1.20
~ z=| 285 1.95
g Mid 2nd LVL to Floor 24.0 4.00 (wall) 6.0 32.64 18.0 24.27 1.97 1.20
S ight" Low-Roof to Plate (see note) 0.0 0.00 (roof) 6.0 10.24 -6.0 9.02 0.00 0.00
: Floor to Mid 1st LVL 24.0 4.00 (wall) 6.0 32.64 18.0 24.27 1.97 1.20
& r= 3.95 2.40
Total Wind Base Shear (kips), 6.80 4.34
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Project Number: Plan Name: Sheet Number:
$200831-6 Qui Residence Remodel L2
Engineer: Specifics: Date:
XXX SEISMIC WEIGHTS 9/2/2020
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

Concrete Deck: 0 psf

AREA / WEIGH Item Total Sub-  Average
LENGT HEIGHT T Weight. Total Pressure
LEVEL ITEM H (ft) (psf) (Ibs) (Kips) (psf)
ROOF
Roof 400 1.10 15 = 6,629
Ext. Wall Below 75 4.00 12 = 3,600
Corridor Wall Below 50 4.00 8 = 1,600
12 30
2nd FLOOR
Floor 350 1.00 12 = 4,200
Deck 0 1.00 0 = 0
Low Roof 0 1.10 15 = 0
Ext. Wall Above 75 4.00 12 = 3,600
Corridor Wall Above 50 4.00 8 = 1,600
Ext. Wall Below 75 4.00 12 = 3,600
Corridor Wall Below 50 4.00 8 = 1,600
15 42
1st FLOOR
Ext. Wall Above 75 4.00 12 = 3,600
Corridor Wall Above 50 4.00 8 = 1,600
5

STRUCTURE WEIGHT FOR SEISMIC BASE SHEAR: 26 kips

TOTAL WEIGHT OF STRUCTURE: 32 kips
(Includes Basement Dead Load)
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Project Number: Plan Name: Sheet Number:
$200831-6 Qui Residence Remodel L3
Engineer: Specifics: Date:
XXX SEISMIC FORCES 9/2/2020

Equivelant Lateral Force Analysis per IBC 2015 1613.1 —ASCE 7-10 Table 12.6-1 —Sec 12.8

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

Si= 0489

Sps= 0.937

Sp1= 0.535

Seismic Importance Factor = 1.00
Seismic Design Category = D
Response Modification Factor, R = 6.5

Maps
(ASCE 7EQ 11.4.-3)

(ASCE 7 EQ 11.4.-4)

(ASCE 7 Table 11.5-1)
(ASCE 7 Table 11.6-1 & 11.6.2)
(ASCE 7 Table 12.2-1)

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

Building Height, h, = 21.0 fit
Building Period Coefficient, Ct = (.020 (ASCE 7 Table 12.8.-2)
Approx. Fundamental Period, T,=  0.196  (Cr+(h,"”) (ASCE 7 EQ 12.8.-7)
Approx. Fundamental Period, T; = 6.0 sec (ASCE 7 11.4.5)
Seismic Response Coefficient
Cs = Spg/(R/) Ci=  0.144 (ASCE 7 EQ 12.8.-2)
Seismic Response Coefficient, Maximum
Comax = Spi/(T*RMM)  Cgmax= 0420 T<T_  (ASCE7EQ128.3)
Comax = Spi TUT#*R/ Coyax= NA  T>TL  (ASCE7EQ 12.8-4)
Seismic Response Coefficient, Minimum
Cs,mmv = 0.01 Comum = 0.010 (ASCE 7 EQ 12.8.-5)
Comn=05S/(RM)  Commw=  NA  if SI > 0.6 (ASCE 7 EQ 12.8.-6)
Ci= 0.144
Dead Load W = 26 kips
V=CsW= 3.8 kips (ASCE 7 EQ 12.8.-1)
Qe=V= 38  Kkips (ASCE 7 EQ 12.4-3)
p= 1.0 (ASCE 7 12.3.4.2)
Eu=p Qe 3.8 kips (ASCE 7 EQ 12.4-3)
Ev=2S8S,D= (019 xD kips
Factor for Alternate Basic Load conbinations - 2015 IBC 1605.3.2
Ey/1.4= 2.7 kips IBC 2015 1605.3.2
k= 1 (ASCE 7 12.8.3)
VERTICAL DISTRIBUTION (Per ASCE 7 - 12.8.3)
Story Total Story Vert Dist Story Factored Story
Area Height Height Weight Factor Force Force (ASD)
Floor H h, W, w,.h " Cvx Fx Fx p/l1.4=Ey/1.4
(ft) (ft) (ft) (kips) (k-ft) (kips) (kips)
Roof 400 8.08 16.16 12 191 0.62 2.4 1.7
2nd 350 8.08 8.08 15 118 0.38 1.5 1.0
Sum = 309 1.000 3.8 2.7




41 of 98

Project Number: Plan Name: Sheet Number:
$200831-6 Qui Residence Remodel L4
Engineer: Spec1ﬂcs: Date:
XXX DESIGN LOADS 9/2/2020
FRONT / BACK APPLIED FORCES
Wind Force Seismic Force
0.6 w * W (kips) E/1.4 (kips) Governing Force:
Per Level Sum Per Level Sum
4.27 1.68 ROOF B 427Kk Wind
427 1.68 )
3.80 1.04 2nd FLOOR _ 380k Wind
8.07 272 )
1st FLOOR Base Shear:
8.07k Wind
SIDE / SIDE APPLIED FORCES
Wind Force Seismic Force
0.6 w * W (kips) E/1.4 (kips) Governing Force:
Per Level Sum Per Level Sum \
2.85 1.68 ROOF B 285k Wind
2.85 1.68 )
3.95 1.04 2nd FLOOR P 395k  Wind
6.80 272 )
1st FLOOR Base Shear:

6.80k Wind
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Project sheet number:
Qui Residence Remodel L7
Subject Date
SHEAR WALL EQUATION DIAGRAM 9/2/2020

SHEAR WALL WITH WINDOW BASED ON SHEAR TRANSFER:

WROOF

!

NN

—

Hi+]

Vitl =™ >

W,

Vit panel

HD;., <
l Vit plate

H;
Ll Lw Lmin
HW
Hdi Vi panel
<«
Vi plate

l

vt

Hl)

D

Where:
V, = Story Shear
W; = Story Dead Load
HD; = Story Holdown

Mor; = Story Over Turning Moment
Mg; = Story Resisting Moment

Morroor = Vroor X Hiy

Mg roor = 0.6 x Wroor X D72

HD:s) = (Morroor - Mg roor)/(D - 6")
Vist panet = Vroor / (L1 + Lipay)

Vini plate = Vroor / D

FORCE TRANSFER AROUND WINDOW CALCULATION (CANTILEVER PIER METHOD)

Hs Vl

Hw/2

Vi———»

\3

v,

Vh =Vi panel X Lmax
V, = HD,

T, =V, (H,, /2 +H,) / H

T, = Is resisted by the continuous stud adjacent to the window.

Mori = [(Visr + Vroor) x Hi] + Mot roor
Mg; = 0.6 x (Wyy; + Wroor) X D*/2
HD; = (Mori - Mgi)/(D - 6")

Vipanat = (Vroor + Vie1) / (L) + Linax)

Viptae = (Vroor + Vis) / D
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Supplementary Calculations for the following:

Hold-down anchor design/calculations
Hand-rail calculations (wood/concrete)
Balloon framed stud design

1

1

1

1

Ledger Calculations/Data

Knee Brace

l
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Hold-down anchor design calculations




Company:

Date:

3/1/2021

m Anchor Designer™

Engineer:

Page:

1/5

Project:

™ Software
StrongTie Iunupye

®

Address:

Phone:

E-mail:

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Cast-in-place

Material: AB

Diameter (inch): 0.625

Effective Embedment depth, her (inch): 10.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 12.13

Chin (inCh): 1.38

Smin (inCh): 2.50

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB5 (5/8"Q)

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

Project description:
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 24.00

State: Cracked

Compressive strength, f'c (psi): 2500

Wev: 1.0

Reinforcement condition: A tension, A 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: Yes

Build-up grout pad: No
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. ™ Company: Date: |3/1/2021
m Anchor De3|gner Engineer: Page: |2/5
v Software Project:
il Version 2.9.7376.6 Address:
Phone:
E-mail:

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.2 not applicable

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

Strength level loads:
Nua [Ib]: 3250

Vuax [|b] 0

Vuay [|b] 0

<Figure 1>

N

3

250 Ib

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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<Figure 2>

6.00

Company:

Date:

3/1/2021

Engineer:

Page:

3/5

Project:

Address:

Phone:

E-mail:

6.00

4.00

4.00

A

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: |3/1/2021
BN Anchor Designer™ oany .
Soft Engineer: Page: |4/5
Sl gy Sorware Project
J Version 2.9.7376.6 Address:
Phone:
E-mail:

3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)

1 3250.0 0.0 0.0 0.0
Sum 3250.0 0.0 0.0 0.0
Maximum concrete compression strain (%o): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (Ib): 3250
Resultant compression force (Ib): 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
4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (Ib) ¢ ¢Nsa (|b)

13100 0.75 9825
5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = keda\foher (Eq. 17.4.2.2a)

Ke Aa fec (psi) her (in) N (Ib)

24.0 1.00 2500 4.000 9600
0.75¢Nob = 0.75¢ (Anc/ Anco) Pedn ¥en Pep.nNb (Sec. 17.3.1 & Eq. 17.4.2.1a)

Ane (inz) Anco (il"l2 Ca,min (In) Yed,N Yen YeoN Nb (Ib) ¢ 075¢Ncb (lb)

96.00 144.00 4.00 0.900 1.00 1.000 9600 0.75 3240

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

0.75¢Npn = 0.75¢ ¥6.pNp = 0.75¢ ¥ p8Abgfc (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yep Abrg (inz) fe (pSI) ¢ 075¢an (lb)

1.0 210 2500 0.70 22029

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor Designer”" (I;,ompan)f: Date:. 3/1/2021
ngineer: Page: |[5/5
ey Software Project
Version 2.9.7376.6 Address:
° Phone:
E-mail:
11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?
Tension Factored Load, Nua (Ib) Design Strength, sNa (Ib)  Ratio Status
Steel 3250 9825 0.33 Pass
Concrete breakout 3250 3240 1.00 Pass (Governs)
Pullout 3250 22029 0.15 Pass

PABS5 (5/8"@) with hef = 10.000 inch meets the selected design criteria.

12. Warnings

NOTE: For ASD conversion, max allowable load =
2320 Ibs (Seismic)
2031 lbs (Wind)

- 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.

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.

- 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.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



m Anchor Designer™

Strong'Tie Software

Version 2.5.6582.0
®

1.Project information
Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

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, her (inch): 12.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 14.25

Cnmin (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

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

Company: L120 Engineering & Design Date: |1/14/2018
Engineer: MRT Page: | 1/4
Project: Hold-down Anchors

Address:

Phone:

E-mail:

Project description:

Location:

Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 18.00
State: Cracked

Compressive strength, f'c (psi): 2500

l'I”c,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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

3/4" DIA Anchor
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. Company: L120 Engineering & Design Date: |1/14/2018
™
m Anchor DeSIQner Engineer: MRT Page: |2/4
Strong-.’[‘ie \?oﬂwigeﬁsz 0 Project: Hold-down Anchors
4 version <. : Address:
Phone:
E-mail:
<Figure 2>

6.00

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB6 (3/4"Q)

ﬁ

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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IELEED Anchor Designer™
ngineer:

MRT

Page: |3/4

Hold-down Anchors

e Software Project:
Version 2.5.6582.0 Address:

®
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Phone:
E-mail:
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load vy, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 13050.0 0.0 0.0 0.0
Sum 13050.0 0.0 0.0 0.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 0

Resultant compression force (Ib): 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

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) @ #Nsa (Ib)
19370 0.75 14528

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

0.75¢Non = 0.75¢ % pNp = 0.754 ¥ p8Asrgfc (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yep Abrg (inz) i (pSI) ¢ O75¢an (Ib)

1.0 3.53 2500 0.70 37107

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. ™ Company: L120 Engineering & Design Date: |1/14/2018
m Anchor DeSIQner Engineer: MRT Page: |4/4
Soﬁware Project: Hold-down Anchors
s Version 2.5.6582.0 Address:
Phone:
E-mail:

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)
0.75¢Nsb = 0.754{ (1+Caz/Ca1)/4}(160carV Anrg)AINFe (Sec. 17.3.1 & Eq. 17.4.4.1)

Ca1 (in) Caz (in) Abrg (in?) Aa fe (psi) @ 0.75¢Nsbg (Ib)
4.00 6.00 3.53 1.00 2500 0.75 21149
11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?
Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib)  Ratio Status
Steel 13050 14528 0.90 Pass (Governs)
Pullout 13050 37107 0.35 Pass
Side-face blowout 13050 21149 0.62 Pass
NOTE: For ASD conversion, max allowable load =
PAB6 (3/4"@) with hef = 12.000 inch meets the selected design criteria. 9320 Ibs (Seismic)
8156 Ibs (Wind)

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

Steel Factored Load, Nua (Ib) 1.2 x Nominal Strength, Nn (Ib) Ratio

Steel 13050 23244 56.1% Governs
Concrete Nominal Strength, Nn (Ib) ~ Nominal Strength, Nn (Ib) Ratio

Pullout 13050 70680 18.5%

Side-face blowout 13050 37598 34.7%

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) satisfied since steel ratio governs and the steel element is ductile.

12. Warnings
- 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.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



m Anchor Designer™

Strong'Tie Software

Version 2.5.6582.0
®

1.Project information
Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

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, her (inch): 12.000
Anchor category: -

Anchor ductility: Yes

hmin (inch): 14.38

Cnmin (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

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

<Figure 1>

Company: L120 Engineering & Design Date: |1/14/2018
Engineer: MRT Page: [ 1/5
Project: Hold-down Anchors

Address:

Phone:

E-mail:

Project description:

Location:

Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 18.00
State: Cracked

Compressive strength, f'c (psi): 2500

l'I”c,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

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

7/8" DIA Anchor
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. Company: L120 Engineering & Design Date: |1/14/2018
™
m Anchor DeSIQner Engineer: MRT Page: |2/5
Strong-.’[‘ie \?oﬂwigeﬁsz 0 Project: Hold-down Anchors
4 version <. : Address:
Phone:
E-mail:
<Figure 2>

6.00

Recommended Anchor

Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB7H (7/8"Q)

ﬁ

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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®
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Phone:
E-mail:
3. Resulting Anchor Forces
Anchor Tension load, Shear load x, Shear load vy, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) V(Vuax)2+(Vuay)? (Ib)
1 18000.0 0.0 0.0 0.0
Sum 18000.0 0.0 0.0 0.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 0

Resultant compression force (Ib): 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

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) ¢ #Nsa (Ib)
55440 0.75 41580

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

0.75¢Non = 0.75¢ % pNp = 0.754 ¥ p8Asrgfc (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yep Abrg (inz) i (pSI) ¢ O75¢an (Ib)

1.0 4.07 2500 0.70 42683

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. ™ Company: L120 Engineering & Design Date: |1/14/2018
m Anchor DeSIQner Engineer: MRT Page: |4/5
Soﬁware Project: Hold-down Anchors
s Version 2.5.6582.0 Address:
Phone:
E-mail:

7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)
0.75¢Nsb = 0.754{ (1+Caz/Ca1)/4}(160carV Anrg)AINFe (Sec. 17.3.1 & Eq. 17.4.4.1)

Car (in) Caz (in) Abrg (in?) Aa e (psi) @ 0.75¢Nsbg (Ib)

4.00 6.00 4.07 1.00 2500 0.75 22682
11. Results
11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib)  Ratio Status

Steel 18000 41580 0.43 Pass

Pullout 18000 42683 0.42 Pass

Side-face blowout 18000 22682 0.79 Pass (Governs)

NOTE: For ASD conversion, max allowable load =
PABTH (7/8"@) with hef = 12.000 inch meets the selected design criteria. 12850 lbs (Seismic)
11250 Ibs (Wind)

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) Calculations for Ductility requirement for tension load

Steel Factored Load, Nua (Ib) 1.2 x Nominal Strength, Nn (Ib) Ratio

Steel 18000 66528 271%

Concrete Nominal Strength, Nn (Ib) ~ Nominal Strength, Nn (Ib) Ratio

Pullout 18000 81300 22.1%

Side-face blowout 18000 40324 44.6% Governs

ACI 318-14 Section 17.2.3.4.3(a) (i) & (ii) is not satisfied since steel ratio does not govern.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



. ™ Company: L120 Engineering & Design Date: |1/14/2018
m Anchor DeSIQner Engineer: MRT Page: |5/5
Soﬁware Project: Hold-down Anchors
s Version 2.5.6582.0 Address:
Phone:
E-mail:
12. Warnings

- 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, QO 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.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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PROJECT NO. SHEET NO.

PROJECT
LONGITUDE  susuect _ GuardRail Design
ONE TWENTY?®
ENGINEERING & DESIGN BY DATE / /
End Post Anchor Bolt Design:
Pv
Pv =25 Ibs
Ph = 200 Ibs © ’*
i 4? Ph =200 Ib
h1 = 46"
h2 =5.5"
=
e = 1 .5"
Anchor Moment Mx = Pv(e) + Ph (h1 + h2/2)
_ 25 x 1.5 + 200x (46+5.5/2) <E_f /> T
= 9788 #" o
e
My = 200# x 4.5" = 900 #" <E 3 +«——+— C
Anchor Forces T = [Pv (e) + Ph (h1+h2)] / h2 + My/1.5"
= 2480 #
V
Anchor Forces C =T - Ph
= 2280 #
Each Bolt Force T=T/2 =1240 # Plate Thickness = I[2"
V=Pv/4+Pvx4.5"/(4x2.85")= 16 # Standoff= |[1"
Hole 0.0, = Z/Z’
i1
Wood Lag Screw: 3/8" dia with 3" min. embed into DF beam. T_?_ ? c —l_
Withdrawal Wa =305 #" x1.6x3"=1460# >T O.K. b /4" L
ShearZa=180#x1.6=280# O.K. _m |4_
/I 1
5 i
———— 7“ =

L120 ENGINEERING & DESIGN
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PROJECT NO. SHEET NO.

PROJECT

LONGITUDE  susuect _ GuardRail Design

ONE TWENTY®
ENGINEERING & DESIGN BY DATE / /

Middle Post Anchor Bolt Design: Pv

Pv =25 Ibs

e ’4'
Ph = 250 Ibs

14— Ph=2001b

h1 = 46"

h2 =5.5"

—
<

<§—i’ﬁL>T

e — 1.5"

Anchor Moment M = Pv(e) + Ph (h1 + h2/2)

c
=25x 1.5 + 250 (46+5.5/2) <E 4+ C
=12,250 N 4
Anchor Forces T = [Pv (e) + Ph (h1+h2)] / h2
=2347 #
V
Anchor Forces C =T - Ph
=2147 #
EachBolt Force T=T/2 =1174 #
V=Pv/4=06# Plate Thickness = JI-':?,'
Standoff = fll'rf."
Hole 0.D. = 3@#
Wood Lag Screw: 3/8" dia with 3" min. embed into DF beam. —I_ s = é :
|
Withdrawal Wa =305 #/" x1.6x3"=1460# >T O.K. ' ¢
ShearZa=180#x1.6=280# O.K. :
| ®) _9__.1_
1
L 2 e

e

L120 ENGINEERING & DESIGN
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SHEET NO.

GuardRail Design

DATE

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
foy = My/Sy

Plate Thickness = [1.
Standoff = |'|r1,’

Hole 0.D. = Z/Z’

N
r
¢

i

T_
¢

o<

= 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
fox/Fb + foy/Fb = 0.83 < 1.0 O.K.

L120 ENGINEERING & DESIGN
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Fastenal Product Standard

REV-00

Date: January 11, 2012

FAsTENAL

LAG.HDG

Hex Lag Screws, 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
status as an approved vendor. Unless otherwise specified, all referenced consensus standards must be adhered to in their entirety.

E F G
Diameter| Body Diameter | Width Across Flats Width Across Height
Corners
Max. Min. Max. Min. Max. Min. Max. Min.
10 .199 178 .281 271 323 .309 140 | .110
1/4 .260 237 .438 425 505 484 .188 .150
5/16 324 .298 500 484 577 .552 .235 195
3/8 .388 .360 .562 544 .650 .620 .268 .226
7/16 452 421 .625 .603 72 .687 316 272
1/2 515 482 .750 .725 .866 .826 .364 .302
5/8 .642 .605 .938 .906 1.083 1.033 444 .378
3/4 .768 729 1.125 1.088 1.299 1.240 .524 .455
7/8 .895 .852 1.312 1.269 1.516 1.447 .604 .531
1 1.022 976 1.500 1.450 1.732 1.653 .700 .591
11/8 1.149 1.098 1.688 1.631 1.949 1.859 .780 .658
11/4 1.277 1.223 1.875 1.812 2.165 2.066 .876 .749

Dimensions above are prior to coating

Specification Requirements:

®  Dimensions:
e  Material:

e  Thread requirements:

e  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 ¥2”, 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.
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2.3.5 Format Conversion Factor, Kr (LRFD

Table 2.3.2 Frequentily Used Load Duration Onl
Factors, Col -
T oad T ation Cn Typical Design Loads _ Fnr.LRF[‘:', reference cieslgn ‘values shall bE_ f‘m.ﬂt_!—
Petmanent 0.9 Dead Load plied by the torm_at COonversion _!a{:tor‘ K¢, specified in
Ten years 1.0 Occupancy Live Load Table 2.3.5. The format conversion factor, K¢, shall not
Two months 1.15  Snow Load apply for designs in accordance with ASD methods
Seven days 1.25 Construction Load specified herein.
—> Ten mi!'lulcs 1.6 Wind/Earthquake Load
Impact” 20 Impact Load 2.3.6 Resistance Factor, ¢ (LRFD Only)

1. Load duratton factors shall net apply to reference modulus of clastici-
tv, E, reference modolus of clasticity for beam and column stability,
E__. nor o reference compression perpendicular to grain design values,
F_., bascd on adeformation limit.

. Load duration factors greater than L6 shall not apply to structural
members pressure-treated with water-bome preservatives (see Refer-
ence 30}, or fire retardant chemicals. The mopact load duration factor
shall not apply 1o connections

For LRFD, reference design wvalues shall be multi-
plied by the resistance factor, ¢, specified in Table 2.3 6.
The resistance factor, ¢, shall not apply for designs in
accordance with ASD methods specified herein.

(5]

2.3.3 Temperature Factor, C:

Retference design values shall be multiplied by the
temperature factors, C,, in Table 2.33 for structural
members that will experience sustained exposure to gle-
vated temperatures up to 150°F (see Appendix C).

2.3.4 Fire Retardant Treatment

The effects of fire retardant chemical treatment on
strength shall be accounted for in the design. Adjusted
design walues, including adjusted connection design
values, for lumber and structural glued laminated timber
pressure-treated with fire retardant chemicals shall be
obtained from the company providing the treatment and
redrying service. Load duration factors greater than 1.6
shall not apply to structural members pressure-treated
with tire retardant chemicals (see Table 2.3.2).

2.3.7 Time Effect Factor, i (LRFD Only)

For LRFD, reference design values shall be multi-
plied by the time effect factor, A, specified in Appendix
MN.3.3. The time effect factor, %, shall not apply for de-
signs in accordance with ASD methods specified herein.

SHIAWIN TYHNLINYLS HO4 SANTVYA NIIS3A

Table 2.3.3 Temperature Factor, C:
Reference Design In-Service C
Values Moisture
Conditions T<100°F 100°F=<T=125°F 125°F=T=<150°F
FeEaEos: Wet or Dry 1.0 0.9 0.9
Diry 1.0 (129 0.7
Fu. By, Foand Fo Wet 1.0 0.7 0.5
1. Wetand dry scevice condittons for sawn lumber, structural glued lanunated tmber, prefabricated wood 1-joists, stouctural
compozite lamber, wood structurl pancls and cross-laminated timber are specified m4. 14,5014, 704, 814,955 and

L0 1.5 respectevely.
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Table 11.3.1 Applicability of Adjustment Factors for Connections

AR ASD and LRFD LRFD
be an o
Only Only
k=
e - = _ = . & - & £
S B B | E|lu| & || 2| 5|22 ¢
Bl 2| = | < 2|8 | 8| &5 2| ENElEE
§ | 8| B|&| B | E| B| & | &£ N
AR IEIRTE .-,
= 5| E| Z|E|e| & 2| E|3| 5| 4|%
T| 2| S5 gl E|z=| 2| E| B B £
Z = e || & 1= 2 a ; £ =
-
Ke | o

Lateral Loads

Dowel-type Fasteners

{e.g. bolts, lag screws, wood screws, =T |PEal G G € Ca = Ci - Cii Cu 332 D65 A

nails, spikes, drifi bolts, & drifi pins)

Split Ring and Shear Plate P=Px G Cu G G, Ci Gy - (i - - 332 065 A

Connectors Q =Qx | Cy Cyw € €. C. €y - - - - 332 065 A
: ; P=Px[lB tu & - - - = G = - |B320ESTE

Timber Rivets Q= ox il 6. _ C‘_f' B ~ c,’ ) . 332 065 3

Spike Grids Z=I% . Cu G - L - - - - - 332 0.65 A

Withdrawal Loads

Nails, spikes, lag screws, g e 5 2 -
——P wood screws, & drift pins W= RN oy Xy o= R - Lo REEEEES

L. The load duration factor, Cp, shall not exceed 126 for connections {sec 11.3.2)
2. 'The wet service factor, Cu; shall not-apply to toe-nails loaded in withdrawal {sec 12.5.4.1).

3. Specific mformation conceming geometry factors U, penctration depth factors Cy, end grain factors, Co,. metal side plate factors, Uy, diaphragm factors, Cs
and toe-nail factors, C,,,, 15 provided in Chapters 12, 13, and 14.

4. The metal side plate factor, O, 15 onlv applied when rivet capacity (P, Q) controls {see Chapter 14).

5. The geometry factor, €., 15 oniy applied when woed capacity; (.., controls {see Chapter 14)

11.3.2 Load Duration Factor, Cp (ASD Only) soned or partially seasoned, or when connections are
exposed to wet service conditions in use, reference de-

Reference design values shall be multiplied by the sign values shall be multiplied by the wet service fac-

load duration factors, Cpy < 1.6, specified in 2.3.2 and tors, C,, specified in Table 11.3 .3

Appendix B, except when the capacity of the connec-

tion is controlled by metal strength or strength of con- 11.3.4 Temperature Factor, C:

crete'masonry (see 11.2.3, 11.2.4, and Appendix B.3).

The impact load duration factor shall not apply to con- Reference design values shall be multiplied by the

nections. temperature factors, C, In Table 11.3.4 for connections
that will experience sustained exposure to elevated

11.3.3 Wet Service Factor, Cm temperatures up to 150°F (see Appendix C).

Reference design values are for connections in
wood seasoned to a moisture content of 19% or less and
used under continuously dry conditions, as i most cov-
ered structures. For connections in wood that is unsea-
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Table 12.2A Lag Screw Reference Withdrawal Design Values, W2

Tabulated withdrawal design values (W) are in pounds per inch of thread penetration into side grain of wood member.
Lengih of thread penetration in main member shall not include the length of the tapered tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, I}
G 1/4" Si1a" 3/8" 716" 172" S/8" 3/4™ T8 1™ 1-1/8" | 1-1/4"
0.73 397 469 538 604 Ho8 TR 905 1016 1123 1226 1327
0.71 381 450 5la 579 640 757 268 o974 1077 1176 1273
0.68 i g 422 484 343 M) 709 213 913 1009 1103 1193
0.67 349 413 473 531 587 694 796 893 oOR7 1078 1167
0.58 281 332 381 428 473 559 641 719 795 269 240
055 260 307 352 395 437 316 592 664 734 802 B6HE
051 232 274 W\ 353 390 461 528 593 656 Tl6 775
—> 0.50 225 266 C 305 342 378 447 513 576 636 695 752
049 218 258 N o 332 367 434 498 559 617 674 T30
0.47 205 242 278 312 345 408 467 525 380 634 bRG
0.46 199 235 269 302 334 395 453 508 362 613 664
044 186 220 252 283 312 369 423 475 525 574 621
0.43 179 212 243 273 302 357 409 459 S08 554 GO0
042 173 205 235 264 291 344 395 443 490 535 579
0.41 167 198 226 254 281 332 381 428 473 516 359 [=]
0.40 161 190 218 245 271 320 367 412 455 497 538 g
039 155 183 210 236 26l 308 353 397 438 479 518 m
038 149 176 202 227 251 296 340 381 422 461 498 -
037 143 169 194 218 241 285 326 367 405 443 479 %
0.36 137 163 186 209 231 273 313 352 339 425 460 m
0.35 132 156 179 200 XX 262 300 337 373 407 441 tbn
031 110 130 149 167 185 218 250 281 311 339 367 =
I. Tabulated withdrowal design values, W, for tag strew connections shall be multiplied by all apphicable adjustment factors (see Table 11.3.1), E
¥ Specific gravity, (i, shall be determined i accordance with Table 12334 %
w

12234 For calculation of the fastener reference

12.2.3.2 For calculation of the fastener reference withdrawal design value in pounds, the unit reference

withdrawal design value in pounds, the unit reference
withdrawal design value in lbs/in. of fastener penetra-
tion from 12.2.3.1 shall be muluplied by the length of
fastener penetration. p,, into the wood member.

12.2.3.3 The reference withdrawal design value, in
Ibs/in. of penetration, for a single post-frame ring shank
nail driven in the side grain of the main member. with
the nail axis perpendicular to the wood fibers, shall be
determined from Table 12.2D or Equation 12.2-4 with-
in the range of specific gravities and nail diameters giv-
en in Table 12.2D. Reference withdrawal design values,
W, shall be multiphed by all applicable adjustment fac-
tors (see Table 11.3.1) to obtain adjusted withdrawal
design values, W

W=1800G=2D (12.2-4)

withdrawal design value in lbs/in. of ring shank pene-
tration from [2.2.3.3 shall be multiplied by the length
of rnng shank penetration, p,, into the wood member.

12.2.3.5 Nails and spikes shall not be loaded in
withdrawal from end grain of wood (C..=0.0).

12.2.3 6 Nails, and spikes shall not be loaded 1n
withdrawal from end-grain of laminations in cross-
laminated timber (C,..=0.0).

12.2.4 Drift Bolts and Drift Pins

Reference withdrawal design values, W, for con-
nections using drift bolt and drift pin connections shall
be determuined inaccordance with 11.1.1.3.
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Table 12.3.3A Assigned Specific Gravities
Specific’ Specific!

Species Combination Gravity, G Species Combinations of MSR and MEL Lumber (Gravity, G

Adaska Cedar 0.47 Douglas Fir-Larch

Aldagka Hemlock 046 E=1_900 010 pei and lower grades of MSR 50

Mlaska Sprece 041 F=2 000 00 psi grades of MSR B

Adacka Yelow Cedar 0.4 E=2, 100 ) psi prades of MSR 52

Aspon 039 E=2200,000 =i grades of MSR o053

Balsam Fir 036 E=2.300, 008 prsi grades of MSB 054

Becch-Birch-Hickory 0.7 E=2, 400,000 prsi grades of MSE 055

Coast Sitka Spruce 039 Dionglas Fir-Larch (Morth )

Cottonwood 0.41 E=1,900, 000 pri and lower grades of MSE and MEL 04
—>Mugln5 Fir-Larch 050 E=2 000, (00 pisi to, 2, 2000 psi grades of MSH and MEL 053

Doueglas Fr-Larch (North) 0.4 E=2,200 000 psi and higher grades of MSR and MEL ns7T

Daoeglas Fir-South .46 Dowiglas Fir-Larch (Sowih)

Eastem Hemlock 041 E=1_000 000 psi and higher grades of MSR 0 A6

Eastem Hemlock-Balzam Fir 0,36 Engelmann Spruce-Lodgepole Pine

Eastern Hemlock-Tamarack 0.41 E=1_400,000 psi and lower grades of MSR b:3s

Eastemn Hemlock-Tamarack {Morh) 047 E=1_500 (W} psi and higher grades of MSR 044

Eastem Softwoods 036 Hem-Fir

Eastem Spruce 0.41 =1, 500,000 psi and lower grades of MSR 043

Eastemn White Pime 036 LG00, 000 psi grades of MSR 044

Engelmann Spouce-Lodgepole Ping 038 E=1. 700,01} psi grades of MSR 045

Hem-Fir 043 E=1.800, 000 psi grades of MSR (R )

Hem-Fir (Marth) 0.46 E=1,900,000 psi prades of MSR 047

Mixed Maple 055 E=2.000 (00} psi grades of MSR 0Ag

Mixed Crak 068 E=2, 100 000 pei grades of MSK LR At

Mined Soathern Pine 0.51 200 000 psigrades of MSR ET )]

Mouniain Hemlock 0.47 E=2 300 (KW} psi grades of MR 51

Morthern Pins 0.42 E=2_ 400, (HH) psi grades of MSR o552

Teorthern Red Cak 068 Henr-Fir (MNorth)

Morthern Specics 035 E=1,(HL 00 psi-and higher grades of MSKE and MEL ER Y

Morthern White Cedar 0.31 Southem Pine

Ponderosa Pimc 043 E=1, 700,000 psi-and ower grades of MSR-and MEL 5

Rod Maple 0.58 E=1, 800,000 psi and higher grades of MSR and MEL

Rod Cak 067 Spruce-Pinc-Fir

Rod Pime 0.94 E=1, 700,000 psi and Jower crades of MSR and MEL o4z

Redwood, close grain 0.44 E=1,800,000 psi and 1 900000 grades of MSR and MEL 046

Redwood, tpen grain 0.37 E=2.000.000 psi and higher grades of MSR and MEL 050

Sitka Spruce 043 Sprace-Pime-Fir { South)

Southern Pine 035 E=1_ 100 (W psi and lower grades of MSR 036

Sprace-Pine-Fir 042 E=1.200, KK} psi tol 900000 psi grades of MSRE L

Spmuce-Pine-Fir { South) 036 <=2 000, (00 pai and higher grades of MSR D50

Westem Cedars 036 Western Cedars

Westem Codars (Morth) 035 = 1,000 (KK psi and higher grades of MER 036

Wessermn Hemlbock 047 Westem Woods

Western Hembock {Morth) 046 E=1. 000, (K} psi and higher grades of MSR 036

Westermn White Pine 0.4

Westem Woods 0356

White Oiak 073

Yellow Poplar 043

1. Specific gravity, G, based on weight and volume when oven-dry.  Different specific sravities; G, are possible for different grades of MSR and MEL lumber

(ser Table 4C, Footnoue 2.
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear
(two member) Connections?-234
i for sawn lumber or SCL with ASTM AB53, Grade 33 steel side plate (for t.=1/4") or
T8 ASTM A 36 steel side plate (for t.=1/4")
(tabulated lateral design values are calculated based on an assumed length of lag
screw penetration, p, into the main member equal to 80)
= Ly -
B ; E @ 5 2 L g
& £ 5 rs & = = E
o = o fire = (I3 £ = BESZ &
ﬁ g Y . i E i3 - . =E wa E
12|88 =8 4 ol 1 <3 28 3% 55; |55888| &5
= 7 iE T2 i iiz E2 ¥ E ¥E LE ; § ] iB
= | E& HE R & B & E & ] & & SE S adSz =z i}
L o - Y [ Iy . Z Iy Z, Z Zy ] Z Zy F 1 Zy Z, Z I Z,
. i s, 1. Ba. [ . Ibes. s, A, [=°% [iT% [[=53 . Il | =T'% . -7 B, (3 s, [[°9
0.075 144 170 130 160 120 130 110 130 110 150 100 140 100 140 100 130 = 1] 130 (=il 130 =]
. {14 gagel SHBE i ] 160 200 140 13a 130 g0 130 190 130 180 120 180 120 170 110 17 1o 160 100
B 20 160 200 140 200 130 180 130 180 120 180 120 180 120 1T 110 170 100 170 100
o105 144 180 540 170 130 180 120 150 120 1|0 110 150 110 150 110 40 o0 140 100 140 e
{12 gage) 518 230 17D 210 150 200 140 200 140 190 130 180 130 183 120 1B 110 170 "o 170 110
3B 230 160 210 140 200 140 200 130 200 130 180 120 153 120 1B 110 1E0 110 170 110
D120 14 160 150 1B0 130 170 120 170 130 180 120 160 110 1683 110 150 glul) 180 100 140 100
{11 gagely SM6 230 170 210 150 210 140 200 140 200 140 190 130 120 130 1EQ 120 1EQ 1206 180 110
3B 240 i 220 150 210 140 210 140 200 130 200 130 190 120 1ED 110 1E0 110 180 110
i34 14 2040 150 1EQ 140 180 130 7o 130 i 120 160 120 163 110 150 110 180 100 150 100
{10 gagey EME 240 180 230 1= 210 150 210 140 200 140 200 130 200 130 180 120 1BD 120 180 120
3B 2440 170 220 160 220 140 210 140 210 140 200 130 200 130 150 120 180 120 180 110
(1 ] 144 220 (el 210 150 200 150 200 140 180 140 180 130 180 130 TED 120 170 120 170 120
¥ page}| B8 260 190 240 o Z3a 160 230 160 230 150 220 150 270 150 210 130 200 130 200 130
A8 2ra 190 250 Lrit) 240 160 240 160 230 150 220 140 220 140 210 130 210 130 200 130
0239 144 240 180 220 B0 210 150 210 150 200 140 180 140 180 130 1B 120 180 120 180 120
(3 gmge)| M6 ki g 220 280 =i} ZFn 180 280 180 260 1m 250 150 250 180 230 150 230 150 230 140
3B 310 220 2B0 1820 Z7n 180 7o 1B0 280 170 250 180 250 180 gdﬂ 140 230 140 230 140
e | 4z a0 xo0 260 A0 240 | “37o 240 360 230 ash Z30 3sn 220 330 200 =30 200 5301 100
iz 510 340 | 470 300 480 200 | 4s0 280 | as0 Zm 430 280 | 420 260 | 400 240 | 4D 230 30 230
58 | y70 490 | 740 430 | s80 400 | 680 400 | 50 2 3BO | &40 2370 | €30 380 | 600 330 | se0 330 | s80 320
34 1110 BTD 1020 = k] = 1h ) 560 oo 550 50 530 920 500 910 500 BEQ 450 Bs0 450 B0 440
7B 1510 BBD 1393 TEO 1330 T30 1320 710 1280 BEO 1250 B50 123D ES0 1170 500 1160 500 i tdd 570
1 1840 1100 ATED 2=ie] 1710 910 AT A0 16850 BBO 1800 E20 1590 Bt0 1500 T4AD 1450 730 1460 710
14 14 2410 180 235 160 210 150 210 150 200 140 200 140 160 130 1E0 120 180 120 180 120
&8 IO 2 ZB0 200 7 180 70 1ED 260 1 250 170 250 160 230 150 230 150 230 140
—> 3B 320 220 200 180 180 )2‘."0 1B T 170 rizit] 180 250 160 243 150 240 140 230 140
THE | 480  3zp | 440 B0 | 420 420 280 | 410 250 | 390 240 | 3@0 230 | 30 220 | 380 290 | A0 210
2z | seo 3m0 | 540 M0 | S0 320 | S0 3 | sop 310 | 480 =m0 | 480 290 | 460 ZFD | 450 260 | 440 ZEO
SIE B50 530 | vBO 4vp | vSO @40 | 740 &40 | T2 420 | 7OO 400 | 690 400 | 660 3P0 | G50 380 | B4D 350
3 1200 Tan 1103 B0 1060 800 1050 580 1020 ara Ban 540 980 230 a3 490 a2 480 a3a 470
TE 1600 B30 1470 B2D 1410 Fra 40D il 13680 720 1320 &30 131D Ed0 1240 B30 1220 820 1200 500
1 2040 1150 1870 1000 1800 950 ATBO 430 1730 B 1680 &50 1660 B0 1570 T 1550 fl=iv] 1530 740

I. Tabulated lateral design values, 2. sholl be multiplied by zll applicable adjustment factors {see Tablde 1131},
2. Tohulated Isteral design values, £, are for “reduced body diometer”™ lag screws (see Appendix Table L2) mserted in side grain with screw axis perpendicular to
wood fibers; screw penetration, p, into the main member equal to 803 dowel bearing strengths, F,, of 61 850 psi for ASTM A633, Grade 33 steel and 87,000 psi

for ASTM A36 stoel ond screw bending yield strengths, F . of 70000 psi for = 1747, 60,000 psi for D= 516, nnd 45,000 psi for D =38".

d

shall be caloulated using the provisions of 12.3 for the reduced penetration.

4, The lengih of lng screw penctmation, p, not including the lengih of the impered itp, E {see Appendix Table [.2), of the lag screw into the main member shall not be

less than 400 See 12,146 for mimimum fength of peneiration, p,,

‘Where the lag screw penctmibion, p, s less than 80 but not less than 41, tnbulated lateral design values, #, shall be mubtiphed by p/8D or lateral design valoes
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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) %4” 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 % lag-screws
into full width support member/beams below

- Wall connection (horizontal typical application)
Result: (2) %” DIA x 3” SDS screws to a minimum of (2) support studs at each connection
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m Anchor Designer™

Strong'Tie Software

Version 2.5.6582.0
®

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

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, her (inch): 2.400
Code report: ICC-ES ESR-2713

Anchor category: 1

Anchor ductility: No

hmin (inch): 5.00

Cac (inch): 3.63

Cnmin (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>

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

Company: L120 Engineering & Design Date: |5/3/2018
Engineer: MRT Page: [ 1/5
Project: Hand-rail calculation

Address:

Phone:

E-mail:

Project description:
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 6.00

State: Cracked

Compressive strength, f'c (psi): 2500

l'I”c,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
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m Anchor Designer™

Strong'Tie Software

Version 2.5.6582.0
®

<Figure 2>

Company: L120 Engineering & Design Date: |5/3/2018
Engineer: MRT Page: |2/5
Project: Hand-rail calculation
Address:
Phone:
E-mail:
Y

N

N

N

12,25

Recommended Anchor
Anchor Name: Titen HD® - 3/8"J Titen HD, hnom:3.25" (83mm)
Code Report: ICC-ES ESR-2713

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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Date: |5/3/2018

. C :
ISR Anchor Designer™
ngineer:

MRT

Page: |3/5

Hand-rail calculation

e Software Project:
Version 2.5.6582.0 Address:

®

Phone:

E-mail:

3. Resulting Anchor Forces

Anchor Tension load, Shear load x,
Nua (Ib) Vuax (Ib)

Shear load y,
Vuay (Ib)

Shear load combined,
V(Vuax)?+(Vuay)? (Ib)

1250.4 -80.0
1250.4 -80.0
0.0 -80.0
0.0 -80.0

A ODN =

0.0
0.0
0.0
0.0

80.0
80.0
80.0
80.0

77 of 98

Sum 2500.7 -320.0

Maximum concrete compression strain (%o): 0.12

Maximum concrete compression stress (psi): 538

Resultant tension force (Ib): 2501

Resultant compression force (Ib): 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

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (Ib) @ @Nsa (Ib)
10890 0.65 7079

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = keda\Fcher'® (Eq. 17.4.2.2a)
Ke Aa fc (psi) her (in) Nb (Ib)

0.0

320.0

<Figure 3>

01

04

02

03

17.0 1.00 2500 2.400 3160
FNebg =0 (Ano/ Aneo) Poon Poan Ton PopiNs (Sec. 17.3.1 & Eq. 17.4.2.1b)
Anc (in2) Anco (in2) Ca,min (|n) PecN Ped,Nn Yen

Yep.N N (Ib)

I #Nebg (Ib)

72.72 51.84 2.25 1.000 0.888 1.00

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
@Non = ¢ ¥epAaNp(fc/2,500)" (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)
Yep Aa Np (Ib) fe (psi) n

1.000 3160

4 $Nen (1)

0.65 2557

1.0 1.00 2700 2500 0.50

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

0.65 1755
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m Anchor DesignerT"" (Ejonjnpanyf: L120 Engineering & Design Date:' 5/3/2018
ngineer: MRT Page: |[4/5
\?oftware Project: Hand-rail calculation
s ersion 2.5.6582.0 Address:
Phone:
E-mail:
8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) Parout 17 PgroutpVsa (Ib)
4460 1.0 0.60 2676
9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)
Shear parallel to edge in x-direction:
Viy = min|7(le/ da)?2N dada\FsCa1'5; 94\ Focar™| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)
le (in) da (in) da fe (psi) Cat (in) Vby (Ib)
2.40 0.375 1.00 2500 2.25 1049
PVevax = ¢ (2)(Ave/ Aveo) Peov Fodv Wo.v FhvViy (Sec. 17.3.1,17.5.2.1(c) & Eq. 17.5.2.1b)
Ave (in?) Aveo (in?) Woev Pod,v e v Py Vby (Ib) $Vevgx (Ib)
33.33 22.78 1.000 1.000 1.000 1.000 1049 2148
10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)
Vepg = PkepNevg = phep(Anc/ Anco) ee,n Fean ey PepnNb (Sec. 17.3.1 & Eq. 17.5.3.1b)
Kep Anc (in?) Anco (in?) Yoo,N Yod N Yo Yep,N Ns (Ib) I PVepg (ID)
1.0 102.01 51.84 1.000 0.888 1.000 1.000 3160 0.70 3863
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)
Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib)  Ratio Status
Steel 1250 7079 0.18 Pass
Concrete breakout 2501 2557 0.98 Pass (Governs)
Pullout 1250 1755 0.71 Pass
Shear Factored Load, Vua (Ib) Design Strength, gV (Ib)  Ratio Status
Steel 80 2676 0.03 Pass
|| Concrete breakout y+ 160 2148 0.07 Pass
Pryout 320 3863 0.08 Pass (Governs)
Interaction check  Nua/gNa Vua/$Vi Combined Ratio Permissible Status
Sec. 17.6..1 0.98 0.00 97.8 % 1.0 Pass

3/8"@ Titen HD, hnom:3.25" (83mm) meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com



m Anchor Designer™
StrongTie Software
- Version 2.5.6582.0

®

12. Warnings

- 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.

Company: L120 Engineering & Design Date: |5/3/2018
Engineer: MRT Page: |[5/5
Project: Hand-rail calculation

Address:

Phone:

E-mail:

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com

79 of 98



Project:

Location: Single 2x4 stud (staircase)
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
1.5INx35INx8.0FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 0.8%

Controlling Factor: Deflection
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StruCalc 9.0 page
-

StruCalc Version 10.0.1.6

12/4/2017 4:33:33 PM

DEFLECTIONS Center

Live Load 0.53 INL/181
Dead Load 0.01 in

Total Load 0.54 IN LM77
Live Load Deflection Criteria: L/180  Total Load Deflection Criteria: L/120
REACTIONS A B
Live Load 100 Ib 100 Ib
Dead Load 4 b 4 b
Total Load 104 b 104 b
Bearing Length 0.17 in 0.17 in
BEAM DATA Center
Span Length 8 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 8 ft
Live Load Duration Factor 1.60

%

LOADING DIAGRAM

UNIFORM LOADS
Uniform Live Load

Uniform Dead Load 0 plf

Beam Self Weight
Total Uniform Load

Center

0

1
1

plf

plf
plf

Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 2040 psi
Cd=1.60 CF=1.50
Shear Stress: Fv = 150 psi  Fv'= 240 psi
Cd=1.60
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. L to Grain: Fc-L1= 405 psi Fc-L'= 405 psi
Controlling Moment: 408 ft-Ib

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: -104 Ib

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: Req'd Provided
Section Modulus: 24in3  3.06 in3
Area (Shear): 0.65in2 525 in2
Moment of Inertia (deflection): 5.32ind 536 ind
Moment: 408 ft-lb 521 ft-Ib
Shear: -104 Ib 840 Ib

POINT LOADS - CENTER SPAN

Load Number  One
Live Load 200 Ib
Dead Load 0lb
Location 4 ft




Project:

Location: Single 2x6 stud (staircase)
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
1.5INx55INx9.0FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 139.3%

Controlling Factor: Moment
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StruCalc 9.0 page
-

StruCalc Version 10.0.1.6

12/4/2017 4:34:53 PM

DEFLECTIONS Center

Live Load 0.19 IN L/556
Dead Load 0.01 in

Total Load 0.20 INL/533
Live Load Deflection Criteria: L/180  Total Load Deflection Criteria: L/120
REACTIONS A B
Live Load 100 Ib 100 Ib
Dead Load 7 b 7 1b
Total Load 107 b 107 b
Bearing Length 0.18 in 0.18 in
BEAM DATA Center
Span Length 9 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 9 ft
Live Load Duration Factor 1.60

%

LOADING DIAGRAM

9 ft B

Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 1768 psi
Cd=1.60 CF=1.30
Shear Stress: Fv = 150 psi  Fv'= 240 psi
Cd=1.60
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. L to Grain: Fc-L1= 405 psi Fc-L'= 405 psi
Controlling Moment: 466 ft-Ib

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: -107 Ib
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: Req'd
Section Modulus: 3.16 in3
Area (Shear): 0.67 in2
Moment of Inertia (deflection): 6.73 in4
Moment: 466 ft-Ib
Shear: -107 Ib

Provided
7.56 in3
8.25 in2
20.8 in4
1114 ft-lb
1320 Ib

UNIFORM LOADS
Uniform Live Load

Uniform Dead Load 0 plf

Beam Self Weight

Total Uniform Load 2 plf

Center
0 plf

2 pif

POINT LOADS - CENTER SPAN
One

200 Ib

Dead Load 0lb

4.5 ft

Load Number
Live Load

Location




Project:

Location: Double 2x4 stud (flat orientation connection/top)
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
(2)15INx3.5INx8.0FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 101.6%

Controlling Factor: Deflection
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StruCalc 9.0 page
-

StruCalc Version 10.0.1.6

12/4/2017 4:38:42 PM

DEFLECTIONS Center

Live Load 0.26 INL/363
Dead Load 0.01 in

Total Load 0.28 INL/346
Live Load Deflection Criteria: L/180  Total Load Deflection Criteria: L/120
REACTIONS A B
Live Load 100 Ib 100 Ib
Dead Load 8 Ib 8 Ib
Total Load 108 Ib 108 Ib
Bearing Length 0.09 in 0.09 in
BEAM DATA Center
Span Length 8 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 8 ft
Live Load Duration Factor 1.60

%

LOADING DIAGRAM

UNIFORM LOADS
Uniform Live Load

Uniform Dead Load 0 plf

Beam Self Weight

Total Uniform Load 2 plf

Center
0 plf

2 pif

Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb = 850 psi  Fb'= 2040 psi
Cd=1.60 CF=1.50
Shear Stress: Fv = 150 psi  Fv'= 240 psi
Cd=1.60
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. L to Grain: Fc-L1= 405 psi Fc-L'= 405 psi
Controlling Moment: 416 ft-Ib

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: 108 Ib

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: Req'd Provided
Section Modulus: 2.45in3 6.13 in3
Area (Shear): 0.67 in2 10.5 in2
Moment of Inertia (deflection): 5.32 in4 10.72 in4
Moment: 416 ft-lb 1041 ft-lb
Shear: 108 Ib 1680 Ib

POINT LOADS - CENTER SPAN
Load Number  One

Live Load 200 Ib
Dead Load 0lb
Location 4 ft




83 of 98

WAY,
\ 7
N  /

LONGITUDE

ONE TWENTY?®

ENGINEERING & DESIGN

Balloon Framed stud calculations




Project:

Location: Baloon Framed Stud Design (typical wind) - SS
Column

[2015 International Building Code(2015 NDS)]
15INx55INx1725FT @ 12 O.C.

#2 - Hem-Fir - Dry Use

Section Adequate By: 4.0%

StruCalc 9.0
= ]

-

StruCalc Version 10.0.1.6

3/24/2018 5:04:47 PM
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page

[

DEFLECTIONS LOADING DIAGRAM
Deflection due to lateral loads only: Defl= 1.11 IN=L/187
Live Load Deflection Criteria: L/180
VERTICAL REACTIONS
Live Load: Vert-LL-Rxn = 500 Ib
Dead Load: Vert-DL-Rxn = 327 b B
Total Load: Vert-TL-Rxn = 827 Ib _—
HORIZONTAL REACTION
Total Reaction at Top of Column: TL-Rxn-Top = 129 b
Total Reaction at Bottom of Column:  TL-Rxn-Bottom = 129 Ib
COLUMN DATA
Total Column Length: 17.25 ft
Unbraced Length (X-Axis) Lx: 17.25 ft
Unbraced Length (Y-Axis) Ly: 0 ft
Column End Condition-K (e): 1 |
Axial Load Duration Factor 1.00 17.25 1)
Lateral Load Duration Factor (Wind/Seismic) 1.60
STUD PROPERTIES
#2 - Hem-Fir
Base Values Adjusted

Compressive Stress: Fc= 1300 psi Fc'= 266 psi

Cd=1.60 Cf=1.10 Cp=0.12
Bending Stress (X-X Axis): Fbx = 850 psi Fbx'= 2033 psi

Cd=1.60 CF=1.30 Cr=1.15 CI=1.00
Bending Stress (Y-Y Axis). Fby = 850 psi Fby'= 2033 psi

Cd=1.60 CF=1.30 Cr=1.15 o
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi A
Stud Section (X-X Axis): dx = 55 in AXIAL LOADING
Stud Section (Y-Y Axis): dy = 1.5 in Live Load: PL = 500 plf
Area: A= 8.25 in2 Dead Load: PD = 300 plf
Section Modulus (X-X Axis): Sx = 7.56 in3 Column Self Weight: CSW = 27 plf
Section Modulus (Y-Y Axis): Sy = 2.06 in3 Total Axial Load: PT = 827 plf
Slenderness Ratio: Lex/dx= 37.64

Ley/dy = 0 LATERAL LOADING (Dy Face)
Uniform Lateral Load: wL-Lat= 15 psf

Stud Calculations (Controlling Case Only):
Controlling Load Case: Axial total Load and Lateral loads (D + 0.75[L + W]

Actual Compressive Stress: Fc= 85 psi
Allowable Compressive Stress: Fc'= 266 psi
Eccentricity Moment (X-X Axis): Mx-ex = 0 ft-lb
Eccentricity Moment (Y-Y Axis): My-ey = 0 ft-lb
Moment Due to Lateral Loads (X-X AXxis): Mx = 418 ft-Ib
Moment Due to Lateral Loads (Y-Y Axis): My = 0 ft-lb

Bending Stress Lateral Loads Only (X-X Axis): Fbx = 664 psi
Allowable Bending Stress (X-X Axis): Fbx' = 2033 psi
Bending Stress Lateral Loads Only (Y-Y Axis): Fby = 0 psi
Allowable Bending Stress (Y-Y Axis): Fby' = 2033 psi
Combined Stress Factor: CSF = 0.58



Project:

Location: Baloon Framed Stud Design (High Wind) - SS
Column

[2015 International Building Code(2015 NDS)]
1.5INx55INx17.25FT @ 8 O.C.

#2 - Hem-Fir - Dry Use

Section Adequate By: 6.4%

StruCalc 9.0
= ]

-

StruCalc Version 10.0.1.6

3/24/2018 5:06:57 PM
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DEFLECTIONS LOADING DIAGRAM
Deflection due to lateral loads only: Defl= 1.08 IN=1L1/192
Live Load Deflection Criteria: L/180
VERTICAL REACTIONS
Live Load: Vert-LL-Rxn = 333 Ib
Dead Load: Vert-DL-Rxn = 227 b B
Total Load: Vert-TL-Rxn = 560 Ib _—
HORIZONTAL REACTION
Total Reaction at Top of Column: TL-Rxn-Top = 127 b
Total Reaction at Bottom of Column: TL-Rxn-Bottom = 127 Ib
COLUMN DATA
Total Column Length: 17.25 ft
Unbraced Length (X-Axis) Lx: 17.25 ft
Unbraced Length (Y-Axis) Ly: 0 ft
Column End Condition-K (e): 1 |
Axial Load Duration Factor 1.00 17.25 1)
Lateral Load Duration Factor (Wind/Seismic) 1.60
STUD PROPERTIES
#2 - Hem-Fir
Base Values Adjusted

Compressive Stress: Fc= 1300 psi Fc'= 266 psi

Cd=1.60 Cf=1.10 Cp=0.12
Bending Stress (X-X Axis): Fbx = 850 psi Fbx'= 2033 psi

Cd=1.60 CF=1.30 Cr=1.15 CI=1.00
Bending Stress (Y-Y Axis). Fby = 850 psi Fby'= 2033 psi

Cd=1.60 CF=1.30 Cr=1.15 o
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi A
Stud Section (X-X Axis): dx = 55 in AXIAL LOADING
Stud Section (Y-Y Axis): dy = 1.5 in Live Load: PL = 500 plf
Area: A= 8.25 in2 Dead Load: PD = 300 plf
Section Modulus (X-X Axis): Sx = 7.56 in3 Column Self Weight: CSW = 27 plf
Section Modulus (Y-Y Axis): Sy = 2.06 in3 Total Axial Load: PT = 827 plf
Slenderness Ratio: Lex/dx= 37.64

Ley/dy = 0 LATERAL LOADING (Dy Face)
Uniform Lateral Load: wL-Lat= 22 psf

Stud Calculations (Controlling Case Only):
Controlling Load Case: Axial Dead Load and Lateral loads (D + W or E)

Actual Compressive Stress: Fc= 27 psi
Allowable Compressive Stress: Fc'= 266 psi
Eccentricity Moment (X-X Axis): Mx-ex = 0 ft-lb
Eccentricity Moment (Y-Y Axis): My-ey = 0 ft-lb
Moment Due to Lateral Loads (X-X AXxis): Mx = 546 ft-Ib
Moment Due to Lateral Loads (Y-Y Axis): My = 0 ft-lb

Bending Stress Lateral Loads Only (X-X Axis): Fbx = 866 psi
Allowable Bending Stress (X-X Axis): Fbx' = 2033 psi
Bending Stress Lateral Loads Only (Y-Y Axis): Fby = 0 psi
Allowable Bending Stress (Y-Y Axis): Fby' = 2033 psi
Combined Stress Factor: CSF = 0.48



Project:

Location: Baloon Framed Stud Design (typical wind) - LSL

Column

[2015 International Building Code(2015 NDS)]

1.75INx55INx17.25FT @ 16 O.C.

1.55E Timberstrand LSL - iLevel Trus Joist

Section Adequate By: 8.5%

StruCalc 9.0
= ]

-

StruCalc Version 10.0.1.6

3/24/2018 5:09:02 PM
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LOADING DIAGRAM

DEFLECTIONS
Deflection due to lateral loads only: Defl= 1.06 IN=1L/195
Live Load Deflection Criteria: L/180
VERTICAL REACTIONS
Live Load: Vert-LL-Rxn = 667 Ib
Dead Load: Vert-DL-Rxn = 452 b
Total Load: Vert-TL-Rxn = 1119 Ib
HORIZONTAL REACTION
Total Reaction at Top of Column: TL-Rxn-Top = 173 b
Total Reaction at Bottom of Column:  TL-Rxn-Bottom = 173 Ib
COLUMN DATA
Total Column Length: 17.25 ft
Unbraced Length (X-Axis) Lx: 17.25 ft
Unbraced Length (Y-Axis) Ly: 0 ft
Column End Condition-K (e): 1
Axial Load Duration Factor 1.00
Lateral Load Duration Factor (Wind/Seismic)  1.60
STUD PROPERTIES
1.55E Timberstrand LSL - iLevel Trus Joist
Base Values Adjusted
Compressive Stress: Fc= 2170 psi Fc'= 451 psi
Cd=1.60 Cp=0.13
Bending Stress (X-X Axis): Fbx = 2325 psi  Fbx'= 3997 psi
Cd=1.60 CF=1.07 CI=1.00
Bending Stress (Y-Y Axis): Fby = 2325 psi Fby'= 3997 psi
Cd=1.60 CF=1.07
Modulus of Elasticity: E= 1550 ksi E'= 1550 ksi
Stud Section (X-X Axis): dx = 5.5 in
Stud Section (Y-Y Axis): dy = 1.75 in
Area: A= 9.63 in2
Section Modulus (X-X Axis): Sx = 8.82 in3
Section Modulus (Y-Y Axis): Sy = 2.81 in3
Slenderness Ratio: Lex/dx= 37.64
Ley/dy = 0

Stud Calculations (Controlling Case Only):
Controlling Load Case: Axial Dead Load and Lateral loads (D + W or E)

B
|
17.25 1]

A
AXIAL LOADING
Live Load: PL = 500 plf
Dead Load: PD = 300 plf
Column Self Weight:  CSW = 52 plf
Total Axial Load: PT = 852 plf
LATERAL LOADING (Dy Face)
Uniform Lateral Load: wL-Lat= 15 psf

Actual Compressive Stress: Fc= 47 psi
Allowable Compressive Stress: Fc'= 451 psi
Eccentricity Moment (X-X Axis): Mx-ex = 0 ft-lb
Eccentricity Moment (Y-Y Axis): My-ey = 0 ft-lb
Moment Due to Lateral Loads (X-X AXxis): Mx = 744 ft-Ib
Moment Due to Lateral Loads (Y-Y Axis): My = 0 ft-lb
Bending Stress Lateral Loads Only (X-X Axis): Fbx = 1012 psi
Allowable Bending Stress (X-X Axis): Fbx' = 3997 psi
Bending Stress Lateral Loads Only (Y-Y Axis): Fby = 0 psi
Allowable Bending Stress (Y-Y Axis): Fby' = 3997 psi
Combined Stress Factor: CSF = 0.29



Project:

Location: Baloon Framed Stud Design (High Wind) - LSL
Column

[2015 International Building Code(2015 NDS)]
1.75INx55INx1725FT @ 12 0.C.

1.55E Timberstrand LSL - iLevel Trus Joist

Section Adequate By: 1.0%

StruCalc 9.0
= ]

-

StruCalc Version 10.0.1.6

3/24/2018 5:11:20 PM
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DEFLECTIONS
Deflection due to lateral loads only: Defl= 1.14 IN=1L1/182
Live Load Deflection Criteria: L/180
VERTICAL REACTIONS
Live Load: Vert-LL-Rxn = 500 Ib
Dead Load: Vert-DL-Rxn = 352 b
Total Load: Vert-TL-Rxn = 852 Ib
HORIZONTAL REACTION
Total Reaction at Top of Column: TL-Rxn-Top = 185 Ib
Total Reaction at Bottom of Column: TL-Rxn-Bottom = 185 Ib
COLUMN DATA
Total Column Length: 17.25 ft
Unbraced Length (X-Axis) Lx: 17.25 ft
Unbraced Length (Y-Axis) Ly: 0 ft
Column End Condition-K (e): 1
Axial Load Duration Factor 1.00
Lateral Load Duration Factor (Wind/Seismic)  1.60
STUD PROPERTIES
1.55E Timberstrand LSL - iLevel Trus Joist
Base Values Adjusted
Compressive Stress: Fc= 2170 psi Fc'= 451 psi
Cd=1.60 Cp=0.13
Bending Stress (X-X Axis): Fbx = 2325 psi  Fbx'= 3997 psi
Cd=1.60 CF=1.07 CI=1.00
Bending Stress (Y-Y Axis): Fby = 2325 psi Fby'= 3997 psi
Cd=1.60 CF=1.07
Modulus of Elasticity: E= 1550 ksi E'= 1550 ksi
Stud Section (X-X Axis): dx = 5.5 in
Stud Section (Y-Y Axis): dy = 1.75 in
Area: A= 9.63 in2
Section Modulus (X-X Axis): Sx = 8.82 in3
Section Modulus (Y-Y Axis): Sy = 2.81 in3
Slenderness Ratio: Lex/dx= 37.64
Ley/dy = 0

Stud Calculations (Controlling Case Only):

Controlling Load Case: Axial Dead Load and Lateral loads (D + W or E)

Actual Compressive Stress: Fc= 37
Allowable Compressive Stress: Fc'= 451
Eccentricity Moment (X-X Axis): Mx-ex = 0
Eccentricity Moment (Y-Y Axis): My-ey = 0
Moment Due to Lateral Loads (X-X AXxis): Mx = 800
Moment Due to Lateral Loads (Y-Y Axis): My = 0

Bending Stress Lateral Loads Only (X-X Axis): Fbx = 1088
Allowable Bending Stress (X-X Axis): Fbx' = 3997
Bending Stress Lateral Loads Only (Y-Y Axis): Fby = 0
Allowable Bending Stress (Y-Y Axis): Fby' = 3997
Combined Stress Factor: CSF = 0.3

psi
psi
ft-Ib
ft-Ib
ft-Ib
ft-Ib
psi
psi
psi
psi

LOADING DIAGRAM

B
|
17.25 1]

A
AXIAL LOADING
Live Load: PL = 500 plf
Dead Load: PD = 300 plf
Column Self Weight:  CSW = 52 plf
Total Axial Load: PT = 852 plf
LATERAL LOADING (Dy Face)
Uniform Lateral Load: wL-Lat= 22 psf
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PROJECT NO. SHEET NO.

PROJECT

LONGITUDE susJect

ONE TWENTY®
ENGINEERING & DESIGN BY DATE / /

Table 12.3.3A Assigned Specific Gravities
Specific’ Specific!
Species Combination Gravity, G Species Combinations of MSR and MEL Lumber (Gravity, G
Adaska Cedar 0.47 Douglas Fir-Larch
Aldagka Hemlock 046 E=1_900 010 pei and lower grades of MSR 50
Mlaska Sprece 041 F=2 000 00 psi grades of MSR B
Adacka Yelow Cedar 0.4 E=2, 100 ) psi prades of MSR 52
o BEAMS (DF #2, and Engineered Lumber) ‘ fi T N o mradenE M St
Balsam Fir 036 E=2.300, 008 prsi grades of MSB 054
Becch-Birch-Hickory 0.7 E=2, 400,000 prsi grades of MSE 055
Coast Sitka Spruce 039 Dionglas Fir-Larch (Morth )
Cottonwood 0.41 E=1,900, 000 pri and lower grades of MSE and MEL 04
I Dwouglas Fir-Larch 050 I E=2 000, (00 pisi to, 2, 2000 psi grades of MSH and MEL 053
Daoeglas Fir-Larch (MNorth) 0.4 E=2_300 000 psi and higher grades of MSR and MEL ns7T
Daoeglas Fir-South .46 Dowiglas Fir-Larch (Sowih)
Eastem Hemlock 041 E=1_000 000 psi and higher grades of MSR 0 A6
Eastem Hemlock-Balzam Fir 0,36 Engelmann Spruce-Lodzepole Pine
Eastern Hemlock-Tamarack 0.41 E=1_400,000 psi and lower grades of MSR b:3s
Eastemn Hemlock-Tamarack {Morh) 047 E=1_500 (W} psi and higher grades of MSR 044
Eastem Softwoods Joists and 2x members (HF #2) ‘ 036 Hem-Fir
Eastem Spruce 0.41 =1, 500,000 psi and lower grades of MSR 043
Eastemn White Pime 036 LG00, 000 psi grades of MSR 044
Engelmann Spouce-Lodgepole Ping 038 E=1. 700,01} psi grades of MSR 045
mp]—'i: 0,43 | E=1.800, 000 psi grades of MSR e
Hem-Fir (Marth) 0.46 E=1,900,000 psi prades of MSR 047
Mixed Maple 055 E=2.000 (00} psi grades of MSR 0Ag
Mixed Crak 068 E=2, 100 000 pei grades of MSK LR At
Mined Soathern Pine 0.51 200 000 psigrades of MSR ET )]
Mouniain Hemlock 0.47 E=2 300 (KW} psi grades of MR 51
Morthern Pins 0.42 E=2_ 400, (HH) psi grades of MSR o552
Morthern Red Oak 068 Henr-Fir (MNorth)
Morthern Specics 035 E=1,(HL 00 psi-and higher grades of MSKE and MEL ER Y
Morthern White Cedar 0.31 Southem Pine
Ponderosa Pimc 043 E=1, 700,000 psi-and ower grades of MSR-and MEL 5
Rod Maple 0.58 E=1, 800,000 psi and higher grades of MSR and MEL
Rod Cak 067 Spruce-Pinc-Fir
Rod Pime 0.94 E=1, 700,000 psi and Jower crades of MSR and MEL o4z
Redwood, close grain 0.44 E=1,800,000 psi and 1 900000 grades of MSR and MEL 046
Redwood, tpen grain 0.37 E=2.000.000 psi and higher grades of MSR and MEL 050
Sitka Spruce 043 Sprace-Pime-Fir { South)
Southern Pine 035 E=1_ 100 (W psi and lower grades of MSR 036
Sprace-Pine-Fir 042 E=1.200, KK} psi tol 900000 psi grades of MSRE L
Spmuce-Pine-Fir { South) 036 <=2 000, (00 pai and higher grades of MSR D50
Westem Cedars 036 Western Cedars
Westem Codars (Morth) 035 = 1,000 (KK psi and higher grades of MER 036
Wessermn Hemlbock 047 Westem Woods
Westemn Hembock {MNorth) 046 E=1. 000, (K} psi and higher grades of MSR 036
Westermn White Pine 0.4
Westem Woods 0356
White Oiak 073
Yellow Poplar 043
1. Specific gravity, G, based on weight and volume when oven-dry.  Different specific sravities; G, are possible for different grades of MSR and MEL lumber
(ser Table 4C, Footnoue 2.
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear
% {two member) Connections?234
2 for sawn lumber or SCL with ASTM AG53, Grade 33 steel side plate (for t.<1/4%) or
= ASTM A 36 steel side plate (for t.=1/4")
— (tabulated lateral design values are calculated based on an assumed length of lag
W screw penetration, p, into the main member equal to 80)
= Ly -
5 : ; 5 & EFgs §
-] 'E T "_‘-' : = E - §E -] f 2
£ |2 : i I s % 3 3 g8 £
12|88 =8 13 ol 3 £ 28 3% 55; |55888| &5
= 7 iE T2 b iiz E2 ¥ E T LE ; § ] iB
=E | B& LEE &8 B E & ] & o SE S BO8EZ = &
- L o - Y [ Iy . Z Iy Z, Z Zy ] Z Zy F 1 Zy Z, Z I Z,
. i s, 1. Ba. [ . Ibes. s, A, [=°% [iT% [[=53 Il | =T'% . {[<5 B, (3 s, [[°9
0.075 144 170 130 160 120 130 110 130 110 150 100 140 100 140 100 130 = 1] 130 (=il 130 =]
{14 gagel SHBE i ] 160 200 140 13a 130 g0 130 190 130 180 120 180 120 170 110 17 1o 160 100
B 20 160 200 140 200 130 180 130 180 120 180 120 180 120 1T 110 170 100 170 100
o105 144 180 540 170 130 180 120 150 120 1|0 110 150 10 150 110 40 o0 140 100 140 e
{12 gage) 518 230 17D 210 150 200 140 200 140 190 130 180 190 183 120 1B 110 170 "o 170 110
3B 230 160 210 140 200 140 200 130 200 130 180 1 153 120 1B 110 1E0 110 170 110
D120 14 160 150 1B0 130 170 120 170 130 180 120 160 116\ 1683 110 150 glul) 180 100 140 100
{11 gagely SM6 230 170 210 150 210 140 200 140 200 140 190 130 120 130 1EQ 120 1EQ 1206 180 110
3B 240 i 220 150 210 140 210 140 200 130 200 130 190 120 1ED 110 1E0 110 180 110
i34 14 2040 150 1EQ 140 180 130 7o 130 i 120 160 120 163 110 150 110 180 100 150 100
{10 gagey EME 240 180 230 1= 210 150 210 140 200 140 200 130 (] 1BD 120 180 120
%E | 290 970 | oo 150 | oo 140 | 20 ta0 [ zto 140 | oo 130 | 2 180 120 | 180 110
(1 ] 144 220 (el 210 150 200 150 200 140 180 140 180 130 1 170 120 170 120
¥ page}| B8 260 190 240 o Z3a 160 230 160 230 150 220 150 270 200 130 200 130
A8 2ra 190 250 Lrit) 240 160 240 160 230 150 220 140 220 210 130 200 130
0239 144 240 180 220 B0 210 150 210 150 200 140 180 140 180 180 120 180 120
(3 gmge)| M6 ki g 220 280 =i} ZFn 180 280 180 260 1m 250 150 250 230 150 230 140
3B 310 220 2B0 1820 Z7n 180 7o 1B0 280 170 250 180 250 230 140 230 140
716 | 4am 200 HE0 280 380 240 | “370 240 | 360 23g aso 220 | 350 =30 200 20 180
4z 510 380 | 470 300 | 460 2090 | 450 280 | asp IO | 430 260 | 42 400 230 | W0 @30
5B | v7/a 490 | vio 430 | seo 400 | B8O 40 | es0 3RO | &40 Syo | &30 580 330 | sso 3@
34 1110 BTD 1020 = k] = 1h ) 560 oo 550 50 530 920 500 910 Bs0 450 B0 440
7B 1510 BBD 1393 TEO 1330 T30 1320 710 1280 BEO 1250 B50 123D 1160 500 i tdd 570
1 1840 1100 ATED 2=ie] 1710 910 AT A0 16850 BBO 1800 E20 1590 1450 730 1460 710
174 4 | 240 w80 | Zzo0 60 | Zio 150 | 2i0 150 | 200 140 | 200 140 | 1ed 180 1z0 | 180 120
&8 IO 2 ZB0 200 7o 180 70 1ED 260 1 250 170 250 230 150 230 140
3B 320 220 200 Ben 280 180 270 1B T 170 rizit] 180 250 240 140 230 140
THE | 40 320 | 440 280 | 420 270 | 420 280 | 410 280 | 300 zao | 390 560 290 | 380 210
iz | seo  3m0 | 540 M0 | s 3 | st 32 | so0 3w | 4s0 =0 | gEo 450 280 | 44p  2EO
5B | B0 530 | ¥BO 47D | 750 &40 | 740 840 | 720 420 | 7OO 400 | 680 650 3680 | 640 30
3 1200 Tan 1103 B0 1060 800 1050 580 1020 ara Ban 540 980 a2 480 a3a 470
TE 1600 B30 1470 B2D 1410 Fra 40D il 13680 720 1320 &30 131D 1220 820 1200 500
1 2040 1150 1870 1000 1800 950 ATBO 430 1730 B 1680 &50 1660 1550 fl=iv] 1530 740
I. Tabulated lateral design values, 2. sholl be multiplied by zll applicable adjustment factors {see Tablde 1131},

2. Tohulated Isteral design values, £, are for “reduced body dizmeter”™ lag screws (see Appendix Table L2) mserted in side grain with screw axis perpendicular to
wond fibers: screw penetration, p, into the main member equal to 80); dowel bearing strengths, F of 61 850 psi for ASTM A653, (rade 33 stecl and 87,000 psi
for ASTM A36 stoel ond screw bending yield strengths, F, o of 70,000 psi for = 1/47, 60,000 psi for D=
Where the lag screw penetmition, p, 15 less than 8D but not less than 41, inbulated lateral design values, 2, shall be mubtipled by p

d

shall be caloulated using the provisions of 12.3 for the reduced penetration.

4. The lengih of lng screw penctmation, p, not including the lengih of the impered itp, E {see Appendix Table [.2), of the lag screw into the main member shall not be

less than 400 See 12,146 for mimimum fength of peneiration, p,,

5/167, nnd 45,000 psi for

= 1B".

A\ or lateral design valoes

SDS connection of steel plate to
wood, assuming HF, 100 Ibs per

1/4" DIA SDS un-factored,

without group action reduction,

pending application/spacing.
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Table 12L WOOD SCREWS: Reference Lateral Design Values, Z, for Single Shear
(two member) Connections-22?
for sawn lumber or SCL with both members of identical specific gravity
{tabulated lateral design values are calculated based on an assumed length of
wood screw penetration, p, into the main member equal to 10D)
= o
F
. 2 8 — i Erzel £
E |z s & || 2 : | B : = | £538 &
5% (35 By .= It 7 & = . & gl | SETE 2
= |SE(gE B8 | 838 || wf g8 | 285 | =% Y8 | H22 |BE85E| B3
82|25 (85 ¢8 | 5§23 ||§3 g8 | 788 | ¢85 5 | 788 |[f2233| 55
b | 2o 22 (o5 O =m 0o Gl oo T L = Gm aors [GunZE [
: o
ir ire. ths. ibs. s ibs I Ibs. bs. I Ibs. Ihs.
12 0.138| & BB BT 59 57 53 48 47 41 40 ag
Q461| 7 06 T4 65 B3 59 H4 52 45 4 42
O164| 2 107 B2 T3 71 5] 61 58 51 80 48
2B - 121 a4 B3 81 76 TO 58 58 58 56
0.120| 10 130 101 an ar az 75 73 64 83 B0
0:216| 12 156 123 110 %7 100 83 @1 2 8 5
0.242) 14 168 133 120 117 110 102 2] B7 =i1] B3
BB 0:138| -6 ‘a4 TG &6 B4 58 53 52 e 43 41
0161 7 104 B3 72 7o B4 58 58 48 47 45
0.164| 8 120 a2 BO 7 72 65 83 54 53 51
L 5 b e~ | 136 103 al 88 81 T4 T2 62 &1 58
0.180| 10 148 111 a7 =¥} a3 B0 78 67 B3
O.216| 12 173 133 147 114 108 ar 95 B2 =2i] i
0.242] 14 184 142 126 123 1156 104 103 B8 a7 B4
34 0.138| & a4 T8 T2 71 65 58 5T 47 46 44 =]
a1s1| 7 104 BT B8O T | G B2 52 50 48 o
0:.164| 8 120 101 B8 a5 78 71 69 58 58 54 =
077 2 142 114 ag 56 aa &0 78 66 2] B1 m
0.180| 10 153 122 107 103 a5 &6 a3 71 7] (13 '._
Exterior: Typical Ledger connection w/ SDS, un-factored since typical Deck loading application with duration = 1. Eﬁ :II$ E g': :g :
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 A4 61 55 54 A m
nailing of rim). Connection is 6' x 72 psf x 1.00 = 432# versus capacity into DF/Engineered lumber (LSL) - 489#, ok. g 58 &a 59 58 -
78 B7 65 B2 =
QAT 9 142 11 108 106 100 a4 80 5 T3 o W
0:180| 10 153 12 "7 114 108 101 ar 81 T8 75 =i
0216| 12 183 161 147 143 131 118 114 96 a3 B E
0.242] 14 213 178 157 152 139 126 122 102 100 95 m
1-114 0.138| B8 o4 TS T2 71 &7 63 61 55 54 52 =
0151 7 104 87 80 78 74 69 68 B0 59 57 w
0164 3 120 101 az o0 as B0 7B ™ -] GE
0ATF| .8 142 118 108 106 100 a4 G52 B2 80 T8
0:.180| 10 153 128 117 114 108 104 98 BE ar 24
0216 12 183 161 147 144 137 128 125 108 105 100
0242 14| 213 178 p s e ) 158 151 141 138 115 Ll 106
1182 o138 & a4 Fi-] T2 71 B7 53 81 55 54 52
0%l 7 104 BY B0 78 74 L:12] B8 60 54 57
0.164| 8 120 101 a2 2.1] 85 B0 T8 Ta i:] B
0Aa7rrF| 8 142 118 108 106 100 ad g2 B2 -01] 7a
0.1%0| 10 153 128 i I 114 108 101 o9 B8 ar B4
O216| 12 183 161 Ez_‘ 144 137 128 126 111 109 106
0242 14 213 178 A5 151 141 138 123 120 117
1-3/4 | O13B] B | EY) FE] T2 i 71 67 63 61 56 ] 6F
o151 7 104 a7 &0 i T4 il 21 &0 58 57
0164 & 120 101 az @0 a5 &0 ki | 70 2] 6&
Q177 -9 142 118 108 106 100 a4 92 82 80 T8
a.180( 10 153 128 117 114 108 101 L1 ] 88 By B4
0.2168| 12 183 161 147 144 137 128 125 11 108 106
D242 14 213 178 183 158 151 141 138 123 120 117
I. Tabulnted lateral design valoes, ¥, shall be mulhplied by all appbeable adjustment factors {see Table 11.3.1)
2. Tabulated tateral design values, 7 are for rolled thread wood screws {sec Appendix Table 1.3} mnserted 1 side gigin with screw axis perpendicular io wiood fibers:
sCrew penctration, p, mto the man member equal to 10D; and screw bending vicld strengths, Foo of HOO000 psi Yor 00099 = D =0:142%, 900000 psa for 0,142 =
By = Qo 1777, 800000 psi for 0.1777 < D = 0.236", and 70,0040 pst for 0.236" <= D =0.273"
1. Where the wond screw penctration, p, 15 less than 101 but not Iess than 610, tnbulated lateral design values, 2, shall he multiplred by p/101 or lateral design values
shall be calculated using the provistons of 123 for the redoced penctration

t
Interior: Typical Ledger connection w/ SDS, un-factored since typical floor loading application with duration = 1. Minimum (3) ESIGN
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.
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Table 12.2A Lag Screw Reference Withdrawal Design Values, W2

Tabulated withdrawal design values (W) are in pounds per inch of thread penetration into side grain of wood member.
Lengih of thread penetration in main member shall not include the length of the tapered tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, I}
G 1/4" Si1a" 3/8" 716" 172" S/8" 3/4™ T8 1™ 1-1/8" | 1-1/4"
0.73 397 469 538 604 Ho8 TR 905 1016 1123 1226 1327
0.71 381 450 5la 579 640 757 268 o974 1077 1176 1273
0.68 i g 422 484 343 M) 709 213 913 1009 1103 1193
0.67 349 413 473 531 587 694 796 893 oOR7 1078 1167
0.58 281 332 381 428 473 559 641 719 795 269 240
055 260 307 352 395 437 316 592 664 734 802 B6HE
051 232 274 314 353 390 461 528 593 656 Tl6 775
0.50 225 266 305 342 378 447 513 576 636 695 752
049 218 258 296 332 367 434 498 559 617 674 T30
0.47 205 242 278 312 345 408 467 525 380 634 bRG
0.46 199 235 269 302 334 395 453 508 362 613 664
0.44 156 220 252 283 312 369 423 475 525 574 621
I 0.43 179 212 243 273 302 357 409 459 S08 554 GO0
042 173 205 235 264 291 344 395 443 490 535 579
0.41 167 198 226 254 281 332 381 428 473 516 359 [=]
0.40 190 218 245 271 320 367 412 455 497 538 g
039 183 210 236 26l 308 353 397 438 479 518 m
038 176 202 227 251 296 340 381 422 461 498 -
037 169 194 218 241 285 326 367 405 443 479 %
0.36 163 186 209 231 273 313 352 339 425 460 m
0.35 156 179 200 XX 262 300 337 373 407 441 tbn
031 130 149 167 185 218 250 281 311 339 367 =
I. Tabulated withdrowal design values, W, for tag strew connections shall be multiplied by all apphicable adjustment factors (see Table 11.3.1), E
¥ Specific gravity,\(r, shall be determined i accordance with Table 12334 %
w

12234 For calculation of the fastener reference

12.2.3.2 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in Ibs/in. of fastener penetra-
tion from 12.2. 3.1 shall be multuplied by the length of
fastener penetration. p,, into the wood member.

12.2.3.3 The reference withdrawal design value, in
Ibs/in. of penetration, for a single post-frame ring shank
nail driven in the side grain of the main member. with
the nail axis perpendicular to the wood fibers, shall be
determined from Table 12.2D or BEguation 12.2-4 with-
in the range of specific gravities and nail diameters giv-
en in Table 12.2D. Reference withdrawal design values,
W, shall be multiphed by all applicable adjustment fac-
tors (see Table 11.3.1) to obtain adjysted withdrawal
design values, W

W=1800G=2D (12.2-4)

withdrawal design value in pounds, the unit reference
withdrawal design value in lbs/in. of ring shank pene-
tration from [2.2.3.3 shall be multiplied by the length
of rnng shank penetration, p,, into the wood member.

12.2.3.5 Nails and spikes shall not be loaded in
withdrawal from end grain of wood (C..=0.0).

12.2.3 6 Nails, and spikes shall not be loaded 1n
withdrawal from end-grain of laminations in cross-
laminated timber (C,..=0.0).

12.2.4 Drift Bolts and Drift Pins

Reference withdrawal design values, W, for con-
nections using drift bolt and drift pin connections shall
be determuined inaccordance with 11.1.1.3.

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)
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Table 12M WOoOD SCREWS: Reference Lateral Design Values, Z, for Single Shear

(two member) Connections*-22

for sawn lumber or SCL with ASTM 653, Grade 33 steel side plate
(tabulated lateral design values are calculated based on an assumed length of
wood screw penetration, p, into the main member egual to 10D)

=
g = 5 8@ o
= - B 5 x o) & g &8 E
2 § £ o % 3 X o & = | 52%¢2 &
I E as |82 = E - 'S - %’ = g E, " EE
22 |23|2) o8 |83F | «f | 28 | 285 | 2% | v: | sip I5isg sk
232 T3 TE3 7 7 ¥ 3£ ¥E 78 | v58 [v882s wE
'mtlE .503 S o & 0= s a8 o8 adF o F @ & oFS lovess ol
&
in_ in. lbes. lbs_ Ibs. lbs_ Ibs. Ibs. lbs. Ibs. Ibs. Ibs.
0.036 0.138] & B9 78 70 [=5] 56 B2 B0 S 53 52
(20 gage)| Q151 7 a9 B4 7a ] 72 B8 &7 B0 58 57
0.164] 8 113 a7 =3t a7 23 78 7T =] BT G5
0.048 0.138| & a0 T 71 70 BT B3 (] 55 54 53
(18 gage}| G351 7 100 a5 it ar i B8 Ba B1 &0 58
0.164) B 114 a8 o0 aa 24 78 78 y0 ] 87
0.0e0 0.138] & B2 78 T3 ] [=55] B4 [} 57 56 54
(16 gage}| 0151 T 101 BT 21 a 75 71 70 B3 81 B0
0.164] 8 118 100 a2 S0 86 a1 78 71 o B8
oATT| B 136 116 107 105 100 B a3 83 82 s
0190 10 145 125 118 114 108 102 100 a0 28 86
0.075 0.138] B (T3 &2 76 [ 71 BT 5] 58 58 57
{14 gage)| 0151 7 105 aa 84 82 TE 74 72 85 B4 82
O.164) 8 119 103 85 a3 a8 24 g2 74 ¥a A
0.177F] 8 139 118 110 108 103 a7 85 o] 24 82
0,190 10 150 128 118 "7 111 105 103 az o1 88
D216 12 188 158 147 145 138 130 127 114 112 105
o242 14 204 175 162 158 151 142 139 125 123 120
0105 0.138| 6 104 a0 24 82 7 74 ¥a :2:] B85 B3
(12 gage}| 0151 T 114 a9 a2 a0 86 a1 a0 72 71 88
0.164] B 129 111 103 102 a7 92 a0 81 a0 7T
0ATF| B 148 128 118 116 111 105 103 93 91 88
0,180 10 160 138 128 125 120 113 11 100 o8 S5
o216 12 198 168 158 153 148 138 135 122 120 118
0242) 14 13 183 170 167 158 150 147 132 130 128
0120 0.138| & 110 a5 g8 ar 23 ] T 7o &8 BT
(11 gage}| 0.151| 7 120 104 a7 95 a1 BE 84 TE 75 73
D.i64| B 135 117 108 107 102 o5 =1 a5 B4 82
0ATF| B 154 133 124 121 118 110 107 a7 a5 o3
0.180| 10 168 144 133 131 125 118 116 104 103 100
o216 12 202 174 162 158 152 143 140 126 124 121
0.242) 14 219 188 175 172 184 155 152 137 134 131
0134 0.138] & 116 100 [x] o2 28 [X] 81 ] 72 70
(10 gage} | 'B.151| T 126 110 102 100 95 91 B8 20 a8 T
O.164) B 141 1232 114 112 107 101 o8 Ba- BB 85
oATF| B 1680 138 128 127 121 114 112 101 100 a7
0.190{ 10 173 1489 138 136 130 123 121 109 107 104
o218 12 204 180 167 164 157 148 145 131 128 128
0242 14 228 135 181 177 168 160 157 141 139 135
0.17a 0.138| & 126 107 EcE a7 a8 a4 TE T4 72
(7 gage) | O151| 7 139 118 108 107 102 B 93 a4 82 a0
oi64| 8 180 136 126 1za 117 110 108 o6 a5 a2
0ATF| 8 184 180 148 145 138 129 127 13 111 108
0.190] 10 198 17z 158 156 149 140 137 122 120 "7
o.216| 12 234 203 188 186 178 168 165 149 148 143
0.242) 14 251 217 202 188 190 179 i7e 159 156 152
0238 0.138] 6 126 1T (] a7 a2 a5 B4 Ei] 74 T2
{3 gage) | OF51| ¥ 139 118 108 107 e 95 g3 84 80
0164 B 160 138 126 123 117 110 108 ] @5 a2
oi7TF| 8 188 &0 148 145 138 129 127 113 111 10
0.180] 10 204 173 158 156 145 140 137 122 120 117
o216 12 258 18 201 187 187 178 172 154 151 147
0242 14 283 241 222 217 207 184 180 170 167 162
1. Tabulated letersl design values, £ shall be multiplied by all applhicable adjustment factors {sce Table 11.3.1)

2. Tabulated lateral design values, # pre for molled thread wood screws {see Appendix L) i

penctrutson, p. it the main member equal to 100, dowel bearmg strength, F

3. Where the wood screw penetration, p, is kess
shall be caloulnied usine the provistons of 12,3 for the reduced penetration

e 33 steel and screw bending vield strengths
TUL KM psi for (1 236" <

erted in side grain with serew as perpendicular to wood fibers; serew
o O 61 850 pei for ASTM AGS3, C
F . of 100,000 psa for (0099 = D = 01427, 90,000 psi for 0,142 <D = 0. 177", B0, (KM psa for 007
than 10D buot not less thon &0, wmhulated loteral design values, & shall be multipled by p/ 105D or lateral design values

D<=0.273"
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Table 12P COMMONM, BOX, or SINKER STEEL WIRE NAILS: Reference Lateral Design
{Cont.) Values, Z, for Single Shear (two member) Connections'>?
for sawn lumber or SCL with ASTM 653, Grade 33 steel side plate
{tabulated lateral design values are calculated based on an assumed length of nail
penetration, p, into the main member equal to 10D)
| o o=
5 8 £ p B2e . g
L] - =
3 ¥ |2 o & 3 3 g b - | 2558 &
o = BE Fra fid E= = & o=
= ) E = E e £E = "= - [ o 0w wlo =
22 | & 2 5| B8 | 838 | % | & 22s | 3t 38 | 582 |85385| 33
m‘§ = 2 =8 ogg cg 9_2'_"_ QE% o% =1 oo =5 23 g
BE |2 |8 & & &8 hESE & 82 | 842 &2 ba | A28 |E85=:| &2
t, D
in. in, Pannyweight s lbs. Ibs. fhs. lbs. Ibes. . [} |bs. Ibs.
0120 | 0099 63 7d a0 7B T2 71 BE 4 &3 57 56 53
(#1 gags}| 0.113| &d Bd  8d 110 95 B2 a7 a3 72 77 70 6 23
0120 10 121 105 a7 a6 1 B a5 76 75 73
0128 10d 134 1186 103 106 101 05 a4 85 83 E1
0.131| 8d ) 140 121 1z 110 105 o o7 Ba a6 B4
0.135] 16d 12d 147 127 118 116 110 104 102 92 a1 E8
o.448| 10d 20d 16d 165 143 133 130 124 17 #15 104 162 o
0.162| 16d 40d 153 1685 154 152 145 137 134 121 118 115
0.477 20d 218 183 174 171 163 154 151 136 134 130
0.192| 20d and 226 185 181 177 163 152 156 141 138 135
0.207| aod And 244 210 194 191 182 172 168 151 142 145
0225 40d 265 228 211 207 108 188 183 164 181 157
0.244| 50d B0d 72 234 7 213 203 M 187 168 186 &1
0.134 | 0.099 Bd  vd 95 az 76 74 71 B8 a5 58 56 54
(10 gage}| 0113 8d B4 8d 118 100 o3 g2 38 &3 a1 73 72 &9
0420 10 127 110 102 100 96 o a3 an 78 b
0128 10d 140 122 113 111 108 100 8 as &7 BS
0.131] 8d 148 125 17 115 110 104 102 a2 a0 Ba
0.138 18d 124 153 132 123 121 115 109 107 96 95 a2
0.148| 10d 20d 1&d 172 148 138 135 125 122 120 108 106 104
0.162|16d 40d 120 172 160 157 150 142 139 1256 123 120
0.477 20d 234 184 180 176 163 159 156 141 138 135
0.192| 20d 304 232 200 186 182 174 164 161 145 143 139
0,207] 30d 40 2449 25 198 186 18T 176 173 156 153 148
0.225] 40d 270 233 216 a1z 202 19 1687 168 185 181
0.244| 50d 50 277 234 221 217 207 195 a2 173 i70 165
0178 | 0.099 Bt vd &7 &z 78 74 71 B8 85 58 56 54
(Tgage) | 0113 6d 84  &d 128 107 o a7 9z B 84 76 74 70
0,120 10d 142 1 1 100 104 o 85 a5 a3 i
0.128 10d 161 137 126 124 118 LER 168 o7 G4 80
0.131| ad 168 144 132 130, 123 118 114 102 a9 o4
0.135 18d 124 175 152 41 138 131 123 121 108 105 100
0.148|10d 20d 16 185 170 158 155 148 140 LET 123 13 17
0.162| 16d 40d 224 194 180 177 169 60 157 142 140 136
0A7T 20d 240 5 200 187 188 178 174 157 155 151
0.182| 20d 30d 258 237 206 203 184 183 179 182 159 155
0.207| 30d &0d arz 236 214 215 205 194 180 172 158 164
0.225) 40d 202 252 234 250 220 207 03 184 180 176
0:244|50d &0 o0 258 240 235 225 42 208 183 185 80
0238 | 0099 B vd 47 a2 76 74 71 ) 85 58 56 54
(2gage) | 0113/ 6d Bd &d 126 107 o a7 az B a4 78 kL) 70
0.120 10d 142 1= 11 108 104 o7 5 85 B3 T8
8128 10d 161 137 126 124 118 i 108 a7 54 20
0131 ad 163 144 132 120 123 118 114 102 o8 o4
0135 tad 12d 180 153 141 138 131 123 i 108 105 100
0.148|10d 20d 16d 205 174 160 157 149 140 137 123 121 117
0.162| 16d 40d 245 208 19z 188 178 188 165 147 145 140
0477 204 284 241 223 21E 207 195 19 170 167 152
0.192| 20d and 295 251 231 227 218 202 198 177 174 168
0.207| 30d 40d am 270 251 246 36 222 27 194 12 185
0.225) 40d 328 285 265 260 40 235 23 208 205 200
0.244] 500 i 335 ol 271 266 254 240 235 213 240 2144

1. Tabulaved latesal desien values, £, shall be muluplied by all spplicable adpstimen: {actors {(see Table 11,3:.1)

2. Tabulated lateral design values, &, are for common, box, or smker stoc] wire nails {soc Appendin Table L4 inscried i side gram with nail axos perpendicular to wood
fbers: nail penetration, p, mto the mam member egquael o 100, dowel beanng strength, - F of 61, 850.pst for ASTM. AG53, Grade 33 steel and nail bending vield
strengthy, F .. of 100,000 psi for 005949 < D < (.142", 90, (00 pei for 01427 < < 0177, R0,000 psa for 177" <D< 02334", 70000 ps1 for 02367 < D= (273"

3. Where the nail oF spike penctration, p, 15 less than POD but ot kess than 6D, tabulated tateral design values, 2, shall be multiplied by p/ 10D or lateral desizn values

shall be caleulated using the provisions of 12,3 for the reduced penctration

SYINALSV4 3dAL-1IM00a
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Table 11.3.6A Group Action Factors, Cg for Bolt or Lag Screw Connections with

Wood Side Members2
ForD=1",s=4", E = 1. 400,000 psi
A‘.-"A.,.' A_,J Mumber of fasteners in a row
m.” 2 3 4 5 6 7 & 9 10 11 12
0.5 5 098 (092 |08 (075 (068 |0D6]1 (055 (050 | 045 | 041 | 038

12 (099 (096 | 092 |087 (081 (076 |0.70 |0.65 (061 | 057 |0.53

20 |0959 |098 | 095 | 091 |087 |083 |0.78 |0.74 [ 0.70 | 0.66 | .62

28 1.00 | 098 | 0596 |093 (090 |08B7 |083 |0.79 (076 | 0.72 | 0.69

40 1.00 | 099 1097 |095 (093 (050 | 0.87 |0.84 [ O8>l | 078 |0.75

64 1.00 | 095 |098 | 097 (095 093 |09 |089 (087 | (084 | 082
5

12

1.00 | 097 091 085 (078 (071 | 0.64 | 059 [ 054 | 049 | 045
1.00 | 099 096 | 093 (08B | 084 | 0.79 | 074 | 0.70 | 065 | 0.6]
20 1.00 | 099 098 |095 (092 |089 |0.86 |0.82 (078 | 075 | 0.7
28 1.00 [ 099 |098 | 097 (094 | 092 | 0.89 |0.86 | 0.B3 | .80 | 0.77
40 1.00 | 1.00 | 099 (098 (09 (0594 | 092 | 090 [ 087 | 0.85 | 0.82

o4 1.00 | 1.00 | 099 | 098 (097 |0%96 | 095 093 (091 | 090 | 0.B8

1. Where AJA, = 1.0, use A_/A, and use A_ instead of A,
2. Tabulated group action factors {C,) are conservative for [0 < 1", s < 47, or E > 1,400,000 psi.

Table 11.3.6B Group Action Factors, Cg for 4" Split Ring or Shear Plate Connectors
with Wood Side Members2

s = 9", E = 1.400.000 psi

AA Al MNumber of fasteners in a row
in* 2 3 4 5 [} T 8 ! 10 11 12
0.5 5 090 (073 | 059 | 048 | 041 | 035 (03] | 027 (025 | 022 (020

12 (095 (083 |0.71 (060 (052 (045 (040 |036 | 032 (029 | 027
20 | 097 (088 |0.78 (069 | 060 | 053 | 047 (043 | 039 | 035 (032
28 | 097 (091 | 082 |0.74 | 066 |059 | 053 |048 (044 | 040 | 037
40 | 098 | 093 (0B6 | 079 | 072 (065 | 059 (054 (049 | 045 | 042
&4 | 099 095 091 |085 | 079 (073 | 067 |062 (058 | 054 | 0.50
1 5 1.00 | 087 | 0.72 | 059 (050 (043 | 038 |034 [ 030 | 028 | 0.25
12 1.00 | 093 |0.83 | 072 (063 (055 | 048 | 043 (039 | 036 | 033
20 1.00 | 095 | 088 |0.79 (071 | 063 | 057 | 051 (046 | 042 | 0.39
28 1.00 | 097 | 0591 |083 (076 (069 | 062 | 057 (052 | 047 |0.44
40 1.00 | 098 | 0593 | 087 (081 |0.75 |0.69 |0.63 (058 | 0.54 | 050
64 1.00 | 098 | 095 | 091 |0B7 |082 | 077 |072 [ 067 | 0.62 | 058

l. Where AJA L = 10, use AA, and use A insiead of A,
2. Tebulated group action factors (Cy) are conservative for 2-1/2" sphit nng connectors, 2-53/8% shear plate connectors, s < 9", or E >
1,400, 000 psi
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Table 11.3.6C Group Action Factors, Cg for Bolt or Lag Screw Connections with Steel
Side Platest

ForD=1",s=4", E . ca = 1.400L0000 psi, E,,. . = 30,000,000 psi

. A, MNumber of fasteners in a row
in? 2 3 ] 5 =3 T B o 10 11 12
12 5 097 .89 080 070 .62 055 049 0. 4 O 40 037 .34

H 098 ( 0.93 0.85 077 | 0.70 0.63 0.57 052 | 047 043 040
16 099 (096 0.92 086 | 080 0.75 0.9 0.6 LR TH 055 0.52
24 099 ( 0.97 0.94 090 | OL8S 0.81 0.7a 0.71 0.67 0.63 059
40 1.0y | 098 096 | 0.94 0,90 0.87 .83 079 [ 076 0.72 069
64 L0 (099 0.98 096 | 0.94 0.91 0.8 0.86 | O.83 0,20 o.77
120 1.00 | 099 0.99 098 | 096 0.95 .93 0.91 .90 0.87 0.85
200 1Oy 1.0 0.99 | 099 | 098 0.97 | 096 0.95 093 0.92 0.90
18 5 099 [ 0.93 D85 076 | 0.68 0.al .54 0.49 | 044 041 0.37
] 099 (095 0.90 | 083 o775 0.69 | 0.62 0537 | 052 048 044

& 1.00 | 098 0.94 090 | 085 079 [ 0.74 0.09 | 0.65 AR 0.56

24 L0 | 098 0.96 ( 093 .89 0.85 | 0.80 0.76 | 072 0.68 O 64

400 1.00 | 099 0.97 0.95 0.93 0.90 ( 087 .83 0RO .77 0.73

64 Lo | 0.99 0.98 097 | 095 0.93 091 0.89 | 086 .83 081

120 1Oy IO 099 [ D98 | 097 0.96 095 0.93 0.92 0_90 0.88

200 1.1 100 0.99 | 099 | 0.98 0.98 | 0.97 0.96 | 095 094 0.92

24 40 1 Oeh 0.99 0.97 0.95 .93 089 0.8é 0.83 079 0.76 0.72
64 1.0y | 099 0.98 097 | 0.95 0.93 091 0.R8 085 0.83 080

120 1Oy L 00 099 [ D98 | 097 0.96 0.95 0.93 091 090 0.88

200 I 00D 1.00 0.99 | 0.99 | 0.98 0.98 | 0.97 096 | 0.95 0.93 0.92

30 40 1Oy 0.98 0.96 0.93 .89 0.85 081 077 | 073 0.69 0.65
64 1.0y | 099 097 | 095 | 093 090 | 0.87 0.83 080 0.77 0.73

120 Loy | 099 0.99 097 | 0.96 094 (092 090 ( O.BB 085 083

200 1O I 0599 | 098 | 097 096 | 095 0.94 092 090 089

35 40 099 [ 0.97 0.94 0.91 086 082 077 0.73 068 .64 0.6

64 10y | 09 096 (094 | 091 087 | 0.84 080 ( O.76 0.73 0.a9
120 Loy | Do 0.98 097 | 095 092 .90 0.88 0O.B5 .82 0. 79
200 1.0y | 099 099 | 098 | 097 0.95 | 0.94 092 0,90 088 0.86
42 40 099 | 0.97 0.93 088 | OL83 0.78 0.73 .68 063 0.59 0.55
64 099 | 098 0.95 0.92 | O.B8 084 | 0.80 0.76 | 072 .68 064
120 L0y | 099 097 | 0.95 0.93 090 0.8 0.85 081 .78 0.75
200 1.0y | 099 0.98 097 | 0296 094 | 092 090 | 088 .85 0 83
50 40 099 | 0.9 D.91 .85 0.79 0. 74 0.68 0.a3 058 0.54 0.51
64 099 | 097 0.94 090 | 085 .81 0.76 0.72 067 .63 059
120 1.0 | 098 097 | 094 | 091 088 0.85 0.81 078 0.74 071
200 1.0 | 099 0.98 099 | 0295 092 | 090 | 087 | 085 .82 079

I. Tabulated group action factors (O, ) are conservative for D= 1" ors = 47
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Table 11.3.6D Group Action Factors, Cg for 4" Shear Plate Connectors with Steel
Side Plates2

s =9, E,oma = 1.400.000 psi, E,.., = 30.000.000 psi

A SAL A MNumber of fasteners in a row
in’ Z 3 4 5 6 7 8 o 10 11 12
12 5 091 075 (060 | 050 042 | 036 | 0.31 0.28 | 0.25 0.23 0.21

8 094 | 080 | 067 | 056 |047 | 041 (036 (032 (029 | 026 | 024

16 096 | 087 |076 | 066 |O05E | 051 | 045 | 040 (037 | 033 (031
24 097 | 090 | 082 | 073 (064 (057 (051 046 | 042 | 039 | 035
40 098 094 |087 |O0B0 (073 (D66 (060 | 055 (050 | 046 | 043
&4 099 09 |09]1 | 086 |080 | 074 | 069 | D63 | 059 | 055 | 051
120 | 099 | 098 |095 |091 |087 |0.83 (079 (074 (070 | D60 | 0.03
200 100 | 099 097 | 095 |092 |0.89 (085 |082 (079 | 0.75 | 0.72
18 5 097 | 083 | 068 | 056 |047 | 041 (036 (032 (028 (026 | 0.24

2 098 |08 |074 |062 (053 (046 (040 | 036 | 032 | 030 | 027

16 099 | 092 | 082 | 073 |0.64 | 056 | 050 | 045 | 041 037 | 0.34
24 099 | 094 | 087 | O78 |00 | 063 | 057 | 051 (047 | 043 [ 0.39
40 092 | 096 | 0.91 085 |08 | 072 | 066 | D60 [ 055 | 051 0.47
&4 o0 | 097 |094 | OB9 (084 (079 (074 | 0.69 | 064 | 060 | 0.56
120 100 | 099 097 | 094 090 | 087 | 083 |079 (075 | O71 067
200 1.0 | 099 |098 |09 (094 (091 (| 089 | 086 | 082 | 0.79 | 0.76
24 40 1.0 | 096 | 0.91 084 077 |071 065 | 059 (054 | 050 | 046
o4 100 | 098 | 094 | 089 |084 |0.78 (073 | 068 (063 | 058 | 0.54
120 100 1099 096 | 094 090 | 086 | 082 |0O78 (074 | 070 [ 066
200 1.0 | 099 |098 |09 (094 (091 (088 | 085 | 082 | O.7T8 | O.75
30 40 099 1093 |086 | 078 (070 (063 (057 | 052 | 047 | 043 | 040
o4 099 |09 |090 | 084 [078 (071 [ 066 | 060 | 0536 | 0.51 048
120 | 099 | 098 |0924 | 020 | 086 | 081 0.76 | 071 [ D67 | 063 | 0.59
200 1.00 | 098 | 096 | 094 |09]1 |0ET (083 |O07% (076 | 072 | .63
35 40 098 | 0.91 083 074 066 | 059 | 053 |048 (043 | 040 (036
o4 099 | 094 |O0B8 | 081 |0.73 | 067 | 061 | 056 | 051 047 | 043
120 | 099 | 097 |093 | 088 |0.82 077 (072 (D67 (062 | 058 | 0.54
200 1.00 | 098 | 095 | 092 |0O88 |084 [ 080 | 076 [ 071 0.68 | o4
42 40 097 | 0.88 | 0.79 | 0,69 | 0.01 054 (048 | 043 (039 | 036 | 0.33
o4 098 | 092 | 084 | 076 |069 | 062 | 056 |051 (046 | 042 (039
120 | 099 | 095 | 090 | 085 |08 |0.72 | 067 |0.62 (037 | 053 (049
200 | 099 | 097 |094 |O090 (085 (080 (076 | 071 | 067 | O0.62 | 0.59
50 40 095 |08a |0.75 |065 (056 (049 (044 | 039 | 035 | 032 | 0.30
o4 097 | 090 | 081 0.72 | 0.64 | 0.57 | 0.51 046 | 042 | 038 | D.35
120 [ 098 | 0.94 | 088 | 0.B1 0.74 | 068 | 062 | 057 | 032 | 048 | 045
200 | 099 | 096 | 092 | 0BT (082 (077 [0.71 066 | 062 | 058 | 054

E. Tabulated group action factors {C,) are conservative for 2-5/8" shear plate connectors or 5 << 9%
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Knee Brace Calculation (Max Capacity)

45 2'_6"

\ connection w/ 3/4"x7"
PT DF-#2 Lag Screws

M=V*h-T*d*0.707
Shear (3/4" diam) = 887#
Withdrawal = 2873#

T total = 1355#
Therefore:

V =T/5.66

V Max - 1355/5.66 =

=239 Ibs/brace
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