
STRUCTURAL CALCULATIONS   

FOR 

                            

                                                         

IMEG Corporation  
IMEG#

412 W Hospitality Lane Upgrades

 23008184.00

SAN BERNARDINO, CALIFORNIA

Structural Engineer S
IMEG Corporation  

Craig Chamberlain, M.S., S.E.

4588

06/07/2024

TI-2024-00041

412 W Hospitality Lane Upgrades

SAN BERNARDINO, CALIFORNIASAN BERNARDINO, CALIFORNIA



Table of Contents

Page  

..............................................       1

2.   RTU & roof curb info.  ..............................................................    2 ~8

Roof Load  design criteria      ...........

3.  (E) Roof framing check     ........................................................    9 ~20

4.  Seismic design criteria     ............................................................    21

5.  Window design criteria     ............................................................    22

6.  RTU anchorage design load (Wind vs Seismic)    ....................    23~25

7.  RTU anchorage design (Wind vs Seismic)    ............................    26~31

8.  (E) Roof Glu-lam beam strengthening design ..........................    32 ~37

4.  Seismic design criteria     ............................................................    21

5.  Window design criteria     ............................................................    225.  Window design criteria     ............................................................    22

6.  RTU anchorage design load (Wind vs Seismic)    ....................    23~256.  RTU anchorage design load (Wind vs Seismic)    ....................    23~25

7.  RTU anchorage design (Wind vs Seismic)    ............................    26~317.  RTU anchorage design (Wind vs Seismic)    ............................    26~31

8.  (E) Roof Glu-lam beam strengthening design ..........................    32 ~378.  (E) Roof Glu-lam beam strengthening design ..........................    32 ~37

Page  Page  

..............................................       1..............................................       1

2.   RTU & roof curb info.  ..............................................................    2 ~82.   RTU & roof curb info.  ..............................................................    2 ~8

3.  (E) Roof framing check     ........................................................    9 ~203.  (E) Roof framing check     ........................................................    9 ~20

4.  Seismic design criteria     ............................................................    214.  Seismic design criteria     ............................................................    21

5.  Window design criteria     ............................................................    225.  Window design criteria     ............................................................    22



Page 1 of 37

Page 1 of 37



Page 2 of 37

Page 2 of 37



Page 3 of 37

Page 3 of 37



Page 4 of 37

Page 4 of 37



Page 5 of 37

Page 5 of 37



Page 6 of 37

Page 6 of 37



Page 7 of 37

Page 7 of 37



Page 8 of 37

Page 8 of 37



Page 9 of 37

Page 9 of 37

1

S601

L = 19.6'

w1 4.33'

w1DL

w1RLL = 20 psf

AC unit:

(E) TJI ROOF JOIST @ RTU - 1

(436 lbs + 230 lbs)/2 = 333 lbs @ each side

333 lbs /(47.5" /12) =  84 plf
roof curb base length

See next page for design

= 0

4'

w1

w

w2 wDL

wRLL = 0

= 16.5 psf

w
2DL = 112 plf

2RLL = 0w

(E) 11 7/8 TJI 110@ 16" O.C.

w
2 WIND

= 317 plf

see page 13

(E) TJI JOIST @ RTU 17 ,12, 2, 6, 9

w

P

wDL

wRLL = 0

= 16.5 psf

w1DL

w1RLL = 20 psf

= 0

(1360 lbs + 387 lbs)/2 = 873.5 lbs @ each side

873.5 lbs /(83.375" /12) = 125.7 plf
roof curb base length

AC unit:

P = 125.7 plf
DL

P = 330 plf
WL

L = 19.6'

w1 4.75'

4.42'

w1

P

10.43'

2

S601

6

S601

436
230

Say  112 plf

(E) TJI JOIST @ RTU 17 ,12, 2, 6, 9(E) TJI JOIST @ RTU 17 ,12, 2, 6, 9

ww

P

ww11 4.75'

P

AC unit:

(436(436 lbs + 230 lbs)/2 = 333 lbs @ each side lbs + 230 lbs)/2 = 333 lbs @ each side

333 lbs /(47.5" /12) =  8333 lbs /(47.5" /12) =  8

See next page for designSee next page for design

1

S601S601

= 20 psf= 20 psf

= 0= 0

436436
230230



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

Member Reaction (lbs) 1060 @ 3 1/2" 2912 (1.75") Passed (36%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Shear (lbs) 1060 @ 3 1/2" 4992 Passed (21%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Moment (Ft-lbs) 5498 @ 7' 3 5/8" 10112 Passed (54%) 1.60 1.0 D + 0.6 W (All Spans)

Live Load Defl. (in) 0.345 @ 9' 6 3/8" 0.979 Passed (L/681) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Total Load Defl. (in) 0.685 @ 9' 6 9/16" 1.305 Passed (L/343) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Member Length : 19' 6 7/8"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 532 195 877 1073 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 360 221 392 702 See note ¹

Lateral Bracing Bracing Intervals Comments

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

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS3.56/11.88 2.00" N/A 12-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger IUS3.56/11.88 2.00" N/A 12-10dx1.5 2-Strong-Grip

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 1 7/8" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 4' 3 15/16" 16" - 20.0 -

3 - Uniform (PSF) 8' 4" to 19' 7 3/16" 16" - 20.0 -

4 - Uniform (PLF) 4' 4" to 8' 4" N/A 112.0 - 317.0

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

MEMBER REPORT PASSED
floor Level, RTU-1 Roof: Joist

2 piece(s) 11 7/8" TJI® 110 @ 16" OC

ForteWEB Software Operator Job Notes 2/14/2024 9:51:09 PM UTC
ray wang
imeg
(909) 942-5547
raymond.wang@imegcorp.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0

File Name: uio
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Bracing Intervals

3' 5" o/c

19' 7" o/c

Connector: Simpson Strong-Tie

1 - Face Mount Hanger

2 - Face Mount Hanger

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

Vertical Loads Location

1 - Uniform (PSF) 0 to 20' 1 7/8"

2 - Uniform (PSF)

3 - Uniform (PSF)

4 - Uniform (PLF)

Comments

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

1.60 1.0 D + 0.6 W (All Spans)
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Passed (L/343)
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Loads to Supports (lbs)

Required Roof Live Factored

1.75" / - ² 195 877

1.75" / - ² 360 221 392

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All

Member Length : 19' 6 7/8"
System : Roof

Drawing is Conceptual. 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 (lbs) 1060 @ 3 1/2" 1608 (1.75") Passed (66%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Shear (lbs) 1060 @ 3 1/2" 2648 Passed (40%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Moment (Ft-lbs) 5498 @ 7' 3 5/8" 6072 Passed (91%) 1.60 1.0 D + 0.6 W (All Spans)

Live Load Defl. (in) 0.592 @ 9' 6 3/8" 0.979 Passed (L/397) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Total Load Defl. (in) 1.174 @ 9' 6 9/16" 1.305 Passed (L/200) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Member Length : 19' 6 7/8"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

All Product Solutions
Depth Series Plies Spacing Cost Index

16" TJI® 110 1 24" 0.51 *

11 7/8" TJI® 210 1 16" 0.79

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

SOLUTIONS REPORT PASSED

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an individual Member Report for submittal
purposes.

floor Level, RTU-1 Roof: Joist
Current Solution: 1 piece(s) 11 7/8" TJI® 210 @ 16" OC

ForteWEB Software Operator Job Notes 2/14/2024 9:54:22 PM UTC
ray wang
imeg
(909) 942-5547
raymond.wang@imegcorp.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0

File Name: uio

Page 1 / 1

Page 11 of 37

Page 11 of 37

Plies

Load: Combination (Pattern)

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All

1.60 1.0 D + 0.6 W (All Spans)

Passed (L/397)
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Passed (L/200) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an individual Member Report for submittal

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All



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

Member Reaction (lbs) 834 @ 3 1/2" 1456 (1.75") Passed (57%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Shear (lbs) 834 @ 3 1/2" 2496 Passed (33%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Moment (Ft-lbs) 4332 @ 9' 2 1/16" 5056 Passed (86%) 1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Live Load Defl. (in) 0.534 @ 9' 9 5/8" 0.979 Passed (L/440) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Total Load Defl. (in) 1.121 @ 9' 9 1/2" 1.306 Passed (L/210) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Member Length : 19' 7"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 442 191 580 846 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 335 214 300 630 See note ¹

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 2' 8" o/c

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 2" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 4' 9" 16" - 20.0 -

3 - Point (PLF) 4' 9" 16" 125.0 - 330.0

4 - Uniform (PSF) 9' 2 1/16" to 19' 7 3/16" 16" - 20.0 -

5 - Point (PLF) 9' 2 1/16" 16" 125.0 - 330.0

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

MEMBER REPORT PASSED
floor Level, RTU-17 Roof: Joist

1 piece(s) 11 7/8" TJI® 110 @ 16" OC

ForteWEB Software Operator Job Notes 2/14/2024 8:08:34 PM UTC
ray wang
imeg
(909) 942-5547
raymond.wang@imegcorp.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0

File Name: uio
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Vertical Loads Location

1 - Uniform (PSF)

Bracing Intervals

2' 8" o/c

19' 7" o/c

Connector: Simpson Strong-Tie

1 - Face Mount Hanger

2 - Face Mount Hanger

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

2 - Uniform (PSF)

3 - Point (PLF)

4 - Uniform (PSF)

5 - Point (PLF)

Loads to Supports (lbs)

Required Roof Live

1.75" / - ² 191 580

1.75" / - ² 335

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

1.60
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Passed (L/210) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

214 300

Comments

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All

Member Length : 19' 7"
System : Roof

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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L = 19.6'

w1 6.5'

w1DL

w1RLL = 20 psf

AC unit:

(E) TJI ROOF JOIST @ RTU 11, Worst case

(1315 lbs + 387 lbs)/2 = 851 lbs @ each side

851 lbs /(83.375" /12) =  122 plf
roof curb base length

See next page for design

= 0

6.5'

w1

w

w2 wDL

wRLL = 0

= 16.5 psf

w
2DL = 122 plf

2RLL = 0w

L = 19.6'

w1 15'

(E) TJI JOIST @ RTU 15 ~16, 3 ~ 5

w

P

wDL

wRLL = 0

= 16.5 psf

w1DL

w1RLL = 20 psf

= 0

(1350 lbs + 387 lbs)/2 = 869 lbs @ each side

869 lbs /(83.375" /12) = 125 plf
roof curb base length

AC unit:

P = 125 plf

(2) 11 7/8 TJI 110@ 16" O.C.

w
2 WIND

= 330 plf

see page 13

OR NEW 4X12 BEAM

DL

P = 330 plf
WL

2

S601

2

S601

15

See next page for design

ww11 15'

(E) TJI JOIST @ RTU 15 ~16, 3 ~ 5(E) TJI JOIST @ RTU 15 ~16, 3 ~ 5

ww

P

AC unit:AC unit:

(1315(1315 lbs + 387 lbs)/2 = 851 lbs @ each side lbs + 387 lbs)/2 = 851 lbs @ each side

roof curb base length

See next page for designSee next page for design

see page 13see page 13

= 20 psf= 20 psf

= 0= 0

= 0= 0

= 16.5 psf= 16.5 psf

2

S601S601



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

Member Reaction (lbs) 1290 @ 3 1/2" 2912 (1.75") Passed (44%) 1.60 1.0 D + 0.6 W (All Spans)

Shear (lbs) 1290 @ 3 1/2" 4992 Passed (26%) 1.60 1.0 D + 0.6 W (All Spans)

Moment (Ft-lbs) 9531 @ 9' 10 1/2" 10112 Passed (94%) 1.60 1.0 D + 0.6 W (All Spans)

Live Load Defl. (in) 0.664 @ 10' 1/8" 0.979 Passed (L/354) -- 1.0 D + 0.6 W (All Spans)

Total Load Defl. (in) 1.219 @ 10' 3/16" 1.305 Passed (L/193) -- 1.0 D + 0.6 W (All Spans)

Member Length : 19' 6 7/8"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 632 179 1108 1297 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 605 170 1037 1227 See note ¹

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 2' 6" o/c

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS3.56/11.88 2.00" N/A 12-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger IUS3.56/11.88 2.00" N/A 12-10dx1.5 2-Strong-Grip

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 1 7/8" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 6' 6" 16" - 20.0 -

3 - Uniform (PSF) 13' to 19' 7 3/16" 16" - 20.0 -

4 - Uniform (PLF) 6' 6" to 13' N/A 122.0 - 330.0

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

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
floor Level, Roof: Joist

2 piece(s) 11 7/8" TJI® 110 @ 16" OC

ForteWEB Software Operator Job Notes 2/14/2024 6:54:28 PM UTC
ray wang
imeg
(909) 942-5547
raymond.wang@imegcorp.com

ForteWEB v3.7, Engine: V8.4.0.40, Data: V8.1.5.0

File Name: uio
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RTU 11

19' 7" o/c

Connector: Simpson Strong-Tie
Model

IUS3.56/11.88

IUS3.56/11.88

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

Vertical Loads Location

1 - Uniform (PSF) 0 to 20' 1 7/8"

2 - Uniform (PSF) 0 to 6' 6"

3 - Uniform (PSF) 13' to 19' 7 3/16"

4 - Uniform (PLF)

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

Weyerhaeuser Notes

1.0 D + 0.6 W (All Spans)

1.0 D + 0.6 W (All Spans)

1.60 1.0 D + 0.6 W (All Spans)

-- 1.0 D + 0.6 W (All Spans)

-- 1.0 D + 0.6 W (All Spans)

Loads to Supports (lbs)

Dead Factored Accessories

1.75" / - ²

Comments

Member Length : 19' 6 7/8"
System : Roof

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 502 @ 3 1/2" 1138 (1.75") Passed (44%) 1.25 1.0 D + 1.0 Lr (All Spans)

Shear (lbs) 502 @ 3 1/2" 1950 Passed (26%) 1.25 1.0 D + 1.0 Lr (All Spans)

Moment (Ft-lbs) 2587 @ 10' 7 1/4" 3950 Passed (66%) 1.25 1.0 D + 1.0 Lr (All Spans)

Live Load Defl. (in) 0.374 @ 10' 4 11/16" 0.979 Passed (L/628) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Total Load Defl. (in) 0.790 @ 10' 4 13/16" 1.306 Passed (L/298) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Member Length : 19' 7"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 263 253 110 516 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 347 147 330 606 See note ¹

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 3' 4" o/c

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 2" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 15' 16" - 20.0 -

3 - Point (PLF) 15' 16" 125.0 - 330.0

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

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

Weyerhaeuser Notes

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

MEMBER REPORT PASSED
floor Level, Roof: Joist

1 piece(s) 11 7/8" TJI® 110 @ 16" OC
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(E) TJI JOIST @ RTU 15 ~16

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

Weyerhaeuser Notes

Vertical Loads

Connector: Simpson Strong-Tie

3' 4" o/c

19' 7" o/c

Model

1 - Face Mount Hanger IUS1.81/11.88

2 - Face Mount Hanger

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

Location

1 - Uniform (PSF) 0 to 20' 2"

2 - Uniform (PSF)

3 - Point (PLF)

1.0 D + 1.0 Lr (All Spans)

1.0 D + 1.0 Lr (All Spans)

1.25 1.0 D + 1.0 Lr (All Spans)

--
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Loads to Supports (lbs)

Dead Factored

1.75" / - ²

1.75" / - ² 147 330

Comments

Member Length : 19' 7"
System : Roof

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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09/18/2023

L = 19.6'

w1 11'

w1DL

w1RLL = 20 psf

AC unit:

(E) TJI ROOF JOIST @ RTU - 7, 8, 10

(1360 lbs + 387 lbs)/2 = 873.5 lbs @ each side

873.5 lbs /(80.375" /12) = 130 plf
roof curb base length

See next page for design

= 0

6.67'

w1

w

w2

wDL

wRLL = 0

= 16.5 psf

w
2DL = 130 plf

2RLL = 0w

(E) 11 7/8 TJI 110@ 16" O.C.

w
2 WIND

= 334 plf

see page 13

(E) TJI ROOF JOIST @ RTU - 14

L = 19.6'

w1 12.75'

4'

w1

w

w2

w1DL

w1RLL = 20 psf

= 0

wDL

wRLL = 0

= 16.5 psf

AC unit:

(330 lbs + 195lbs)/2 = 263 lbs @ each side

263 lbs /(47.5" /12) = 66 plf
roof curb base length

w
2DL = 66 plf

2RLL = 0w
w

2 WIND
= 298 plf

see page 13

(E) TJI ROOF JOIST @ RTU - 14(E) TJI ROOF JOIST @ RTU - 14

ww11 12.75'12.75'

w

AC unit:AC unit:

(1360(1360 lbs + 387 lbs)/2 = 873.5 lbs @ each side lbs + 387 lbs)/2 = 873.5 lbs @ each side

873.5 lbs /(80.375" /12) =873.5 lbs /(80.375" /12) =

See next page for design

see page 13see page 13

= 20 psf= 20 psf

= 0= 0



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

Member Reaction (lbs) 1796 @ 19' 10 1/2" 2912 (1.75") Passed (62%) 1.60 1.0 D + 0.6 W (All Spans)

Shear (lbs) 1796 @ 19' 10 1/2" 4992 Passed (36%) 1.60 1.0 D + 0.6 W (All Spans)

Moment (Ft-lbs) 8238 @ 12' 8 9/16" 10112 Passed (81%) 1.60 1.0 D + 0.6 W (All Spans)

Live Load Defl. (in) 0.532 @ 11' 0.979 Passed (L/442) -- 1.0 D + 0.6 W (All Spans)

Total Load Defl. (in) 1.022 @ 11' 1.306 Passed (L/230) -- 1.0 D + 0.6 W (All Spans)

Member Length : 19' 7"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 467 219 630 915 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 844 126 1598 1802 See note ¹

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 2' 9" o/c

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS3.56/11.88 2.00" N/A 12-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger U410 2.00" N/A 14-10dx1.5 6-10d Web Stiffeners

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 2" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 11' 16" - 20.0 -

3 - Uniform (PLF) 11' to 17' 8 1/16" N/A 130.0 - 334.0

4 - Uniform (PSF) 17' 8 1/16" to 19' 7 3/16" 16" - 20.0 -

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

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

Weyerhaeuser Notes

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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2 piece(s) 11 7/8" TJI® 110 @ 16" OC
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19' 7" o/c

Connector: Simpson Strong-Tie
Model

IUS3.56/11.88

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

Vertical Loads Location

1 - Uniform (PSF) 0 to 20' 2"

2 - Uniform (PSF) 0 to 11'

3 - Uniform (PLF) 11' to 17' 8 1/16"

4 - Uniform (PSF)

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

Weyerhaeuser Notes

1.0 D + 0.6 W (All Spans)

1.0 D + 0.6 W (All Spans)

1.60 1.0 D + 0.6 W (All Spans)

-- 1.0 D + 0.6 W (All Spans)

-- 1.0 D + 0.6 W (All Spans)

Loads to Supports (lbs)

Dead Factored Accessories

1.75" / - ²

Comments

Member Length : 19' 7"
System : Roof

Drawing is Conceptual. 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 (lbs) 938 @ 19' 10 1/2" 1456 (1.75") Passed (64%) 1.60 1.0 D + 0.6 W (All Spans)

Shear (lbs) 938 @ 19' 10 1/2" 2496 Passed (38%) 1.60 1.0 D + 0.6 W (All Spans)

Moment (Ft-lbs) 4242 @ 13' 5 7/8" 5056 Passed (84%) 1.60 1.0 D + 0.6 W (All Spans)

Live Load Defl. (in) 0.614 @ 10' 8 1/8" 0.979 Passed (L/382) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Total Load Defl. (in) 1.107 @ 10' 7 3/16" 1.306 Passed (L/212) --
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)

Member Length : 19' 7"
System : Roof
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD
Member Pitch : 0/12

Deflection criteria: LL (L/240) and TL (L/180).

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

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Wind Factored Accessories

1 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 291 241 312 612 See note ¹

2 - Hanger on  11 7/8" DF beam 3.50" Hanger¹ 1.75" / - ² 417 175 880 945 See note ¹

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 2' 8" o/c

Bottom Edge (Lu) 19' 7" o/c

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

1 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

2 - Face Mount Hanger IUS1.81/11.88 2.00" N/A 10-10dx1.5 2-Strong-Grip

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

Dead Roof Live Wind

Vertical Loads Location Spacing (0.90) (1.25) (1.60) Comments

1 - Uniform (PSF) 0 to 20' 2" 16" 16.5 - - Default Load

2 - Uniform (PSF) 0 to 12' 9" 16" - 20.0 -

3 - Uniform (PLF) 12' 9" to 16' 9" N/A 66.0 - 298.0

4 - Uniform (PSF) 16' 9" to 19' 7 3/16" 16" - 20.0 -

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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Vertical Loads Location

1 - Uniform (PSF) 0 to 20' 2"

2 - Uniform (PSF) 0 to 12' 9"

3 - Uniform (PLF)

4 - Uniform (PSF)

Connector: Simpson Strong-Tie

2' 8" o/c

19' 7" o/c

Model

1 - Face Mount Hanger IUS1.81/11.88

2 - Face Mount Hanger

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

1.0 D + 0.6 W (All Spans)

1.0 D + 0.6 W (All Spans)

1.60 1.0 D + 0.6 W (All Spans)

--
1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All

1.0 D + 0.45 W + 0.75 L + 0.75 Lr (All
Spans)Spans)

Loads to Supports (lbs)

Dead Factored

1.75" / - ²

1.75" / - ² 175 880

Comments

Member Length : 19' 7"
System : Roof

Drawing is Conceptual. All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.
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45"

Curb

47
"

21
"

65
"

32
.5

"

Fh wind = 39.8 psf *0.6 * 52" /12 * 5.42' = 561 lbs ASD

> 1,141 lbs

Fh wind

Wp

RTU - 1

page 28

Seismic load governs

45"

1"

32
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"
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"
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"

Fh wind

W

Fh wind
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53"

Curb

51
"

21
"

69
"

34
.5

"

Fh wind = 39.8 psf *0.6 * 90" /12 * 5.75' = 1,030 lbs ASD

> 2,997 lbs

Fh wind

Wp

RTU - 7

page 29

Seismic load governs

53"

1"

34
.5

"
34

.5
"

34
.5

"

Fh wind

W

Fh wind



Page 25 of 37

Page 25 of 37

35"

Curb

44
"

21
"

62
"

31
"

Fh wind = 39.8 psf *0.6 * 52" /12 * 5.17' = 535 lbs ASD

< 1,141 lbs

Fh wind

Wp

RTU - 14

Seismic load governs

35"

1"

31
"

31
"

Fh wind

W

Fh wind
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1A

S601
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S601
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1A

S601

1A

S601
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09/18/2023

L = 44.5'

AC unit:

(E) 5 1/8 x27 GLB @ Grid line 4

See next page for design

w

wDL

wRLL = 15.0 psf

= 18.0 psf

AC unit:

roof live load reduction:

At = 20' * 45' /2 = 450 ft2

R1 = 1.2 - 0.001At = 0.75

20psf * 0.75 = 15 psf

19.2'

1350+ 387 = 1,737 lbs

1,737 lbs *18'/20' = 1,563 lbs
Distribute to GLB beam

P1 = 1,563 lbs

P1

P2

20.6'

1320+ 405 = 1,725 lbs

1,725 lbs *7'/20' = 604 lbs
Distribute to GLB beam P2 = 604 lbs

(E) 5 1/8 x27 GLB @ Grid line 10

w
22.25'

P1

L = 44.5'

wDL

wRLL = 15.0 psf

= 18.0 psf

1300+ 387 = 1,687 lbs

P1 = 1,687 lbs

See  page 36 for design

(E) 5 1/8 x27 GLB @ Grid line 10(E) 5 1/8 x27 GLB @ Grid line 10

22.25'22.25'

P1

See next page for designSee next page for design

1350+ 387 = 1350+ 387 = 

1,737 lbs *18'/20' = 1,563 lbs1,737 lbs *18'/20' = 1,563 lbs

1,725 lbs *7'/20' = 604 lbs1,725 lbs *7'/20' = 604 lbs
Distribute to GLB beamDistribute to GLB beam

roof live load reduction:roof live load reduction:

 = 20' * 45' /2 = 450 ft = 20' * 45' /2 = 450 ft22

RR11 = 1.2 - 0.001A = 1.2 - 0.001Att = 0.75 = 0.75

20psf * 0.75 = 20psf * 0.75 = 15 psf15 psf

1,737 lbs1,737 lbs
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 For GLB, Mallow.  = F'b * S = 2,566.19psi * 5.125 * 272 /6 = 133.2 kip-ft

185.29 k-ft -  133.2 kip-ft = 52.1 kip-ft

Reinforcing required

Extra moment capacity required
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 Moment 52.1 kip-ft resisted by steel plate

 Tension load:  T = M / d

T = 52.1 *12 kip-in / (27"/2) = 46.3 kips 

for 1/4 x 5.5 " steel plate: 

TAllow.  = 50 ksi * 1/4 * 5.5 *0.7  = 48.1 kips

for 1/4 Simp. SDS screw:

Z  = 420 lbs

Z"  = 420 lbs 

> 46.3 kips  Okay

 Cd = 1.0

28' long steel plate, 2 rows of screw @ 4" O.C.

[(28' * 12 -3") /4" +1] *2 = 168 screws Total

420 lbs * 168 = 70.77 kips

> 46.3 kips  Okay

3

S602

T = 52.1 *12 kip-in / (27"/2) = T = 52.1 *12 kip-in / (27"/2) = 

for 1/4 x 5.5 " steel plate: for 1/4 x 5.5 " steel plate: 

TTAllow.Allow.  = 50 ksi * 1/4 * 5.5 *0.7  = 48.1   = 50 ksi * 1/4 * 5.5 *0.7  = 48.1 

for 1/4 Simp. SDS screw:for 1/4 Simp. SDS screw:

52.1 kip-ft resisted by steel plate52.1 kip-ft resisted by steel plate

 Tension load:  T = M / d Tension load:  T = M / d

T = 52.1 *12 kip-in / (27"/2) = T = 52.1 *12 kip-in / (27"/2) = 

for 1/4 x 5.5 " steel plate: for 1/4 x 5.5 " steel plate: 
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 For GLB, Mallow.  = 133.2 kip-ft > 132.49 k-ft

 steel plate start from 10ft at each end of Glu-lam beam

 Say 8 ft for conservative

 For GLB, M For GLB, Mallow.  = 133.2 kip-ft > 132.49 k-ft = 133.2 kip-ft > 132.49 k-ft

 steel plate start from  steel plate start from 
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 Beam @ Grid line 4  Governs
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