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PROJECT DESCRIPTION

Project Description

The project are residential apartment to be built in California.

The followings are design criteria used:

1. The project is located on high seismic zone with Sds= 1.0. The design wind speed is 110  

mph per ASCE7. The soil is classified as expansive with expansion index more than 20  

(Low Expansion). The foundaƟons are 5” post-tensioned rib slab on grade.

2. The building type is VB

3. Lateral force resisƟng system are light framed walls sheathed with wood structural  

panels, hardy panels

4. Overturning Restraint are strap/holddowns.

5. Roof trusses and floor joist are used at roof and floor.

6. The structural analysis is based on flexible diaphragm modeling.
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SPECIFICATIONS AND SCHEDULES

LOAD DEFINITIONS

X

Y
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PLAN ORIENTATION
East-West (X dir)

North-South (Y dir)

Load Types

D Dead Load

L Floor Live Load

Lr Roof Live Load

Sn Snow Load

W(+) Wind Load (Bottom and Left)
W(+) W(-)W(-) Wind Load (Top and Right)

E Seismic Load

E = Eh +/- Ev Ev = (0.2 Sds)D

Em = Ω Eh +/- Ev Ev = (0.2 Sds)D

Load Combinations - 2018 IBC ASD Special Seismic
0.83(D + 0.7Em) IBC 18 ASD ASCE 12.4.3.1(5)

0.83(D - 0.7Em) IBC 18 ASD ASCE 12.4.3.1(5)

0.83(D + 0.75L + 0.75Lr + 0.75(0.7Em)) IBC 18 ASD ASCE 12.4.3.1(6)

0.83(D + 0.75L + 0.75Lr - 0.75(0.7Em)) IBC 18 ASD ASCE 12.4.3.1(6)

0.83(D + 0.75L + 0.75(fs)Sn + 0.75(0.7Em)) IBC 18 ASD ASCE 12.4.3.1(6)

0.83(D + 0.75L + 0.75(fs)Sn - 0.75(0.7Em)) IBC 18 ASD ASCE 12.4.3.1(6)

0.83(0.6D + 0.7Em) IBC 18 ASD ASCE 12.4.3.1(8)

0.83(0.6D - 0.7Em) IBC 18 ASD ASCE 12.4.3.1(8)

Load Combinations - 2018 IBC ASD Deflection

L IBC 18 ASD T 1604.3 (fd)D + 0.75L + 0.75Lr IBC 18 ASD T 1604.3

Lr IBC 18 ASD T 1604.3 (fd)D + 0.75L + 0.75Sn IBC 18 ASD T 1604.3

Sn IBC 18 ASD T 1604.3 + (Cd)E IBC 18 ASD ASCE 12-12.1

(fd)D + L IBC 18 ASD T 1604.3 - (Cd)E IBC 18 ASD ASCE 12-12.1

(fd)D + Lr IBC 18 ASD T 1604.3

Load Combinations - 2018 IBC ASD Regular

D IBC 18 ASD (16-8) D + 0.75L + 0.75Lr + 0.45W(-) IBC 18 ASD (16-13)

D + L IBC 18 ASD (16-9) D + 0.75L + 0.75Sn + 0.45W(+) IBC 18 ASD (16-13)

D + Lr IBC 18 ASD (16-10) D + 0.75L + 0.75Sn + 0.45W(-) IBC 18 ASD (16-13)

D + Sn IBC 18 ASD (16-10) D + 0.75L + 0.75Lr + 0.75 x 0.7pE IBC 18 ASD (16-13)

D + 0.75L + 0.75Lr IBC 18 ASD (16-11) D + 0.75L + 0.75Lr - 0.75 x 0.7pE IBC 18 ASD (16-13)

D + 0.75L + 0.75Sn IBC 18 ASD (16-11) D + 0.75L + 0.75(fs)Sn + 0.75 x 0.7pEIBC 18 ASD (16-13)

D + 0.6W(+) IBC 18 ASD (16-12) D + 0.75L + 0.75(fs)Sn - 0.75 x 0.7pE IBC 18 ASD (16-13)

D + 0.6W(-) IBC 18 ASD (16-12) 0.6D + 0.6W(+) IBC 18 ASD (16-14)

D + 0.7pE IBC 18 ASD (16-12) 0.6D + 0.6W(-) IBC 18 ASD (16-14)
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D - 0.7pE IBC 18 ASD (16-12) 0.6D + 0.7pE IBC 18 ASD (16-15)

D + 0.75L + 0.75Lr + 0.45W(+) IBC 18 ASD (16-13) 0.6D - 0.7pE IBC 18 ASD (16-15)

Notes:
fd: Dead load reduction factor per IBC, table 1604.3 footnotes d & g

fs: Snow load reduction factor per IBC, section 1605.3.1 for using with basic load combinations

Cd: Seismic deflection amplification factor per ASCE 7-16, table 12.2-1

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 2 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

D
ES

IG
N

 C
R

IT
ER

IA



MATERIAL SPECIFICATIONS

1. Concrete member strength is as noted.

2. Hardware embedment into concrete is based on f'c=2500 psi, U.N.O..

3. Steel Reinforcement is Grade 60 except that No. 3 and No. 4 bars are Grade 40.

4. Nails are 8d common, 10d common and 16d framing (short), U.N.O..

5. Hardware is Simpson brand U.N.O..

6. Solid framing lumber shall conform with the rules of the Western Wood Products

AssociaƟon. Lumber grades, U.N.O. shall be:

Use                                Grade mark and bending stress

-------------------------------------------------------------------------------------------------------------------

2x4 studs 9 Ō in height or less: Douglas Fir-Larch Stud

2x4 studs more than 9' in height: Douglas Fir-Larch ConstrucƟon or #2

2x6 studs 9 Ō in height or less: Douglas Fir-Larch Stud

2x6 studs more than 9' in height: Douglas Fir-Larch ConstrucƟon or #2

2x8 & deeper studs: Douglas Fir-Larch #2

2x4, 3x4, & 4x4 plates: Douglas Fir-Larch #2

2x6, 3x6, 4x6 & deeper plates:   Douglas Fir-Larch ConstrucƟon or #2

3x4 & 4x4 studs & posts:         Douglas Fir-Larch ConstrucƟon or #2

4x6 & deeper studs & posts:      Douglas Fir-Larch ConstrucƟon or #2

6x6 & larger square posts:       Douglas Fir-Larch ConstrucƟon or #1

6x8 & larger rectangular posts:  Douglas Fir-Larch ConstrucƟon or #1

2x4 joists & raŌers: Douglas Fir-Larch ConstrucƟon or #2

2x6 & deeper joists & raŌers:   Douglas Fir-Larch ConstrucƟon or #2

4x6 & deeper beams:              Douglas Fir-Larch ConstrucƟon or #2

6x8, 8x10, 10x12 & deeper beams:           Douglas Fir-Larch #1

7. Glued-Laminated beams are 24F-V4 for simple span and 24F-V8 for other condiƟons.

8. Manufactured lumber is by Truss-Joist MacMillan, U.N.O..

9. I-Joists are by Truss-Joist MacMillan, U.N.O..

10. Steel:  I-beams are A36, pipe is A53 B, and tube is A500B.

11. Cold formed steel is A653.  16 gauge and heavier is 50,000 psi; 18 gauge and

lighter is 33,000 psi.
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SHEAR WALL SCHEDULE

Shear Wall Schedule

Mark Side(s) Thk (in.) Nail Spacing Seismic Allow Wind Allow

9 1 0.3750 8d@6"o.c. 260 plf 290 plf

3/8" thk panels w/ 8d common @ 6-12"oc 5/8 @ 48"

10 1 0.3750 8d@4"o.c. 350 plf 435 plf

3/8" thk panels w/ 8d common @ 4-12"oc 5/8 @ 32"

11 1 0.3750 8d@3"o.c. 490 plf 585 plf

3/8" thk panels w/ 8d common @ 3-12"oc 5/8 @ 24"

11 2 0.3750 8d@3"o.c. 980 plf 1240 plf

(2) 3/8" thk pnls w/ 8d common @ 3-12"oc 3/4 @ 16"oc

12 1 0.3750 8d@2"o.c. 640 plf 720 plf

3/8" thk panels w/ 8d common @ 2-12"oc 5/8 @ 16"

13 1 0.4688 10d@2"o.c. 870 plf 875 plf

15/32" thk Strc.I panels w/ 10d com @ 2-12"oc 5/8 @ 16"

Manufactured Panel Schedule

Label Seismic Allow Wind Allow

0 lbs 0 lbs

Hold Down Schedule

Label Seismic Allow Wind Allow

CS16 1705 lbs 1705 lbs

CS14 2490 lbs 2490 lbs

HTT4 /1P screw 5/8" rod 1-2x6 4455 lbs 4455 lbs

HTT5 /1P screw 5/8" rod 1-2x6 4555 lbs 4555 lbs

(2) CS14 5200 lbs 5200 lbs

HDU5 /1P 5/8" rod 2-2x4 5645 lbs 5645 lbs

HDU8 /1P 7/8" rod 2-2x4 6765 lbs 6765 lbs

HDU8 /1P 7/8" rod 4x4 6970 lbs 6970 lbs

(3) CS14 7470 lbs 7470 lbs

HDU8 /1P 7/8" rod 3-2x4 7870 lbs 7870 lbs

HDU11 /1P 1" rod 4x6 9535 lbs 9535 lbs

HDU14 /1P 1" rod 4x6 10770 lbs 10770 lbs
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GRAVITY LOADS

Roof 1 FLAT

Built-up roof, 1-90# o/ 3-15#(D) 2.20 psf

Shtg, 1/2" (15/32") OSB(D) 1.66 psf

Roof, MPC truss @ 24, 4-2X4s(D) 1.28 psf

Insulation, Fiberglass 10" R30(D) 0.38 psf

Allowance, Roof(D) 3.48 psf

Clg., MPC truss @ 24, 4-2X4s(D) 1.28 psf

Interior, 5/8" Gypsum board(D) 2.80 psf

Mech. & elect. system allowance(D) 0.50 psf

Sprinkler allowance(D) 0.50 psf

Solar and misc.(D) 7.00 psf

Allowance, Ceiling(D) 0.92 psf

Roof Live Load(Lr) 20.00 psf

Total D 22.00 psf

Total Lr 20.00 psf

Total 42.00 psf

Roof 1 (Slope 4/12)

Built-up roof, 1-90# o/ 3-15#(D) 2.20 psf

Shtg, 1/2" (15/32") OSB(D) 1.66 psf

Roof, MPC truss @ 24, 4-2X4s(D) 1.28 psf

Insulation, Fiberglass 10" R30(D) 0.38 psf

Allowance, Roof(D) 3.48 psf

Clg., MPC truss @ 24, 4-2X4s(D) 1.28 psf

Interior, 5/8" Gypsum board(D) 2.80 psf

Mech. & elect. system allowance(D) 0.50 psf

Sprinkler allowance(D) 0.50 psf

Solar and misc.(D) 7.00 psf

Allowance, Ceiling(D) 0.92 psf

Slope Adj(D) 0.49 psf

Roof Live Load(Lr) 20.00 psf

Total D 22.49 psf

Total Lr 20.00 psf

Total 42.49 psf

Floor 1
Carpet, Heavy over pad(D) 1.50 psf

Underlayment, None(D) 0.00 psf

Shtg, 3/4" (23/32") OSB(D) 2.50 psf

14TJI350 @ 19.2 w/ blk @ 8'(D) 2.40 psf

Insulation, None(D) 0.00 psf

Interior, 1/2" Gypsum board(D) 2.20 psf

Mech. & elect. system allowance(D) 0.50 psf

Sprinkler allowance(D) 0.50 psf

Misc.(D) 4.00 psf

Allowance(D) 2.40 psf

Live Load(L) 40.00 psf

Total D 16.00 psf

Total L 40.00 psf

Total 56.00 psf

Floor 2
Elastiomeric decking(D) 3.00 psf

Shtg, 3/4" (23/32") Plywood(D) 2.25 psf

Rippers for slope, 2x1.5" @ 16(D) 0.41 psf

Shtg, 3/4" (23/32") OSB(D) 2.50 psf

12TJI250 @ 19.2 w/ blk @ 8'(D) 1.88 psf

Insulation, None(D) 0.00 psf

Exterior, Stucco, 7/8" o/ 1-15#(D) 11.09 psf

Mech. & elect. system allowance(D) 0.50 psf

Sprinkler allowance(D) 0.50 psf

Item(D) 0.00 psf

Allowance(D) 1.87 psf

Live Load(L) 60.00 psf

Total D 24.00 psf

Total L 60.00 psf

Total 84.00 psf
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Ext. Wall 1
Exterior, Stucco, 7/8" o/ 1-15#(D) 11.09 psf

Shtg, 3/8" OSB(D) 1.25 psf

2x4 @ 16 w/ blocking(D) 1.44 psf

Insulation, Fiberglass, R-13 3.5"(D) 0.15 psf

Interior, 1/2" Gypsum board(D) 2.20 psf

Mech. & elect. system allowance(D) 0.50 psf

Item(D) 0.00 psf

Allowance(D) 0.37 psf

Total D 17.00 psf

Total 17.00 psf

Int. Wall 1
Interior, 1/2" Gypsum board(D) 2.20 psf

Item(D) 0.00 psf

2x4 @ 16 w/ blocking(D) 1.44 psf

Insulation, None(D) 0.00 psf

Interior, 1/2" Gypsum board(D) 2.20 psf

Mech. & elect. system allowance(D) 0.50 psf

Misc. (D) 1.00 psf

Allowance(D) 0.66 psf

Total D 8.00 psf

Total 8.00 psf
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BUILDING ELEVATION

Wind Elevation Seismic Elevation

SEISMIC HEIGHT ROOF

4 ft

MAX. BLDG HEIGHT

8 ft

WIND HEIGHT (X) ( Longitudinal )

4 ft

WIND HEIGHT (Y) ( Transverse )

4 ft

DEFAULT PITCH ( 0/12 )

29.7 ft

ToP

9.08 ft

ToS FLOOR2

1.23 ft

20.62 ft

ToP

9.08 ft

ToS FLOOR1

1.23 ft

10.31 ft

ToP

9.08 ft

38.37 ft 34.37 ft 34.37 ft 33.7 ft

Seismic BaseToS

Wind Base

0.67 ft
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BUILDING PLAN VIEW

Gravity Layout
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Lateral Layout X Dir
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Lateral Layout Y Dir
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Gravity Layout
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JOISTS
For Information Only (Designed outside LAVA)

Typical Floor Joist

14" TJI210 series or equivalent floor joist are used at floor level.

The maximal span for 14" TJI210 @ 19.2" o.c. is 17ft.

The maximal span for 14" TJI210 @ 16" o.c. is 19ft.

Please refer to Appendix A-1 for typical floor joist calculations.

Floor Joist at Special Location

14" TJI210 @ 16" o.c. are cantilevered out to support exterior wall above at 1st floor of Gar 4.

The joists are 12ft between supports with 2'-6" cantilever.

(2)14" TJI210 @ 16" o.c. are called out uneder bearing wall at unit A1 at second floor.

The joists are 10ft span between supports with bearing at 4'-0" to the left support.

Please refer to Appendix A-2 for floor joist design for the above conditions.

Deck Joist

2x12 are used as deck joist.

The maximal span for 2x12 @ 16" o.c. is 10ft at deck.

The maximal span for 2x12 @ 12" o.c. is 10ft at deck.

Please refer to Appendix A-3 for deck joist calculations.

Corridor Joist

2x8 are used as corridor joist.

The maximal span for 2x8 @ 16" o.c. is 8ft at corridor.

The maximal span for 2x8 @ 12" o.c. is 9ft at deck.

The maximal span for 2x8 @ 16" o.c. is 8ft at corridor.

The maximal span for 2x8 @ 12" o.c. is 9ft at deck.

Please refer to Appendix A-4 for deck joist calculations.
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BEAMS

SUMMARY

Beam Name Beam Size Left/Top Support Right/Bottom Support

BM.RF0.3 6x8 DF-L No.2 2x4 No.2 2x4 No.2

BM.RF0.5 6x8 DF-L No.2 2x4 No.2 2x4 No.2

girder.1 3-1/2"x16" TJ PSL Pacific 2 - 2x6 No.2 3 - 2x4 No.2

girder.2 3-1/2"x16" TJ PSL Pacific 3 - 2x4 No.2 3 - 2x4 No.2

girder.4 3-1/2"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

girder.6 3 - 2x4 No.2 3 - 2x4 No.2

BM.FL2.1 2x4 No.2 2x4 No.2

BM.FL2.2 3-1/2"x14" TJ LSL 1.55E 2 - 2x4 No.2 2x6 No.2

BM.FL2.3 4x4 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL2.4 2x4 No.2 2x4 No.2

BM.FL2.5 3-1/2"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

BM.FL2.6 3-1/2"x14" TJ LSL 1.55E 2 - 2x4 No.2 2x4 No.2

BM.FL2.7 2x4 No.2 2x4 No.2

BM.FL2.8 6x8 DF-L No.2 2x6 No.2 2x6 No.2

BM.FL2.9 6x8 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL2.10 6x8 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL2.11 4x8 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.1 1-3/4"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

BM.FL1.2 3-1/2"x14" TJ LSL 1.55E 2 - 2x6 No.2

BM.FL1.4 1-3/4"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

BM.FL1.5 3-1/2"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

BM.FL1.6 3-1/2"x14" TJ LSL 1.55E 2x4 No.2 3x4 No.2

BM.FL1.7 1-3/4"x14" TJ LSL 1.55E 2x4 No.2 2x4 No.2

BM.FL1.8 6x6 No.1 6x6 No.1

BM.FL1.11 2x6 No.2 6x6 No.2

BM.FL1.12 3-1/2"x14" TJ LSL 1.55E 4x6 No.2 2x6 No.2

BM.FL1.13 3-1/2"x14" TJ PSL Pacific

BM.FL1.14 1-3/4"x14" TJ LSL 1.55E

BM.FL1.15 3-1/2"x14" TJ LSL 1.55E 3x4 No.2 3x4 No.2

BM.FL1.16 3-1/2"x14" TJ LSL 1.55E

BM.FL1.17 2x12 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.18 3-1/2"x14" TJ PSL Pacific

BM.FL1.19 1-3/4"x14" TJ LSL 1.55E

BM.FL1.20 3-1/2"x14" TJ LSL 1.55E 6x6 No.2 2x4 No.2

BM.FL1.21 2 - 2x4 No.2 2 - 2x4 No.2

BM.FL1.22 3-1/2"x14" TJ LSL 1.55E 3x4 No.2 3x4 No.2

BM.FL1.23 3-1/2"x14" TJ LSL 1.55E

BM.FL1.24 6x6 No.2 6x6 No.2

BM.FL1.25 5-1/4"x14" TJ PSL Pacific

BM.FL1.26 6x6 No.2 2x4 No.2
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BM.FL1.27 3-1/2"x14" TJ LSL 1.55E 2x6 No.2

BM.FL1.28 3-1/2"x14" TJ LSL 1.55E 3x4 No.2 3x4 No.2

BM.FL1.29 2x4 No.2 2x4 No.2

BM.FL1.30 6x6 No.1 6x6 No.1

BM.FL1.31 2x6 No.2 2x6 No.2

BM.FL1.32 5-1/4"x14" TJ PSL Pacific 6x6 No.2 6x6 No.2

BM.FL1.33 5-1/4"x14" TJ PSL Pacific 6x6 No.2 3x6 No.2

BM.FL1.34 3-1/2"x14" TJ LSL 1.55E 6x6 No.2 6x6 No.2

BM.FL1.35 4x10 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.36 2x10 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.37 4x6 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.38 2x4 No.2 2x4 No.2

BM.FL1.39 2x10 DF-L No.2 2x4 No.2 3x4 No.2

BM.FL1.40 6x10 DF-L No.2 3x4 No.2 3x4 No.2

BM.FL1.41 6x6 DF-L No.2 2x6 No.2 2x6 No.2

BM.FL1.42 6x6 DF-L No.2 2x4 No.2 2x4 No.2

BM.FL1.43 4x10 DF-L No.2 2x4 No.2 2x4 No.2

BEAM ANALYSIS

BM.RF0.3 L = 6.3 ft 6x8 DF-L No.2 6x8 DF-L No.2

Vertical Loads

P0 girder.4 2.3' -754 D -528 Lr

P0

W0 Self Weight 0-6.3' -9.56 D

W1 PL.RF0.1 2.4-6.3' 11.28x-22=-248.16 D 11.28x-20=-225.6 Lr

Shear Check

V max = -1768 lbs

F v' = 1.25 x 1 x 170

= 212 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -1768 / 1 ) / 41.3

= -64 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 3233 lbs-ft

F b '(+) = 1.25 x 0.998 x 750

= 935 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 3234 / 1 ) x 12 / 51.6

= 752 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check
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δmax = L / 240 = 6.3 / 240 x 12

= 0.315 in

Δ r = -0.088" @ 3.09 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 6x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1417 lbs IBC 18 ASD (16-10) D+Lr 1768 lbs IBC 18 ASD (16-10) D+Lr

1 809 lbs IBC 18 ASD (16-9) D+L 970 lbs IBC 18 ASD (16-9) D+L

1.6 1354 lbs D+0.75L+0.75Lr+0.75x0.7pE 1676 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 809 lbs IBC 18 ASD (16-8) D 970 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.RF0.5 L = 6.25 ft 6x8 DF-L No.2 6x8 DF-L No.2

W0 Self Weight 0-6.2' -9.56 D

W1 PL.RF0.1 0-6.2' 11.28x-22=-248.16 D 11.28x-20=-225.6 Lr

Shear Check

V max = -1510 lbs

F v' = 1.25 x 1 x 170

= 212 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -1510 / 1 ) / 41.3

= -54 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 2359 lbs-ft

F b '(+) = 1.25 x 0.998 x 750

= 935 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 2360 / 1 ) x 12 / 51.6

= 548 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 20 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

G
R

A
V

IT
Y

 D
ES

IG
N



δmax = L / 240 = 6.25 / 240 x 12

= 0.312 in

Δ r = -0.066" @ 3.12 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 6x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1510 lbs IBC 18 ASD (16-10) D+Lr 1510 lbs IBC 18 ASD (16-10) D+Lr

1 805 lbs IBC 18 ASD (16-9) D+L 805 lbs IBC 18 ASD (16-9) D+L

1.6 1423 lbs D+0.75L+0.75Lr+0.75x0.7pE 1423 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 805 lbs IBC 18 ASD (16-8) D 805 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

girder.1 L = 16 ft 3-1/2"x16" TJ PSL Pacific3-1/2"x16" TJ PSL Pacific

W0 Self Weight 0-16' -17.5 D

W1 PL.RF0.1 0-16' 11.28x-22=-248.16 D 11.28x-20=-225.6 Lr

W2 PL.RF0.2 0-16' 10.12x-22=-222.75 D 10.12x-20=-202.5 Lr

Shear Check

V max = 6845 lbs

F v' = 1.25 x 1 x 290

= 362 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 6846 / 1 ) / 56

= 183 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 27383 lbs-ft

F b '(+) = 1.25 x 0.678 x 2900

= 2457 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 27383 / 1 ) x 12 / 149.3

= 2200 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check
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δmax = 0.0625 x 12

= 0.75 in

Δ r = -0.503" @ 8 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 3-1/2"x16" PSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 6845 lbs IBC 18 ASD (16-10) D+Lr 6845 lbs IBC 18 ASD (16-10) D+Lr

1 3907 lbs IBC 18 ASD (16-9) D+L 3907 lbs IBC 18 ASD (16-9) D+L

1.6 6543 lbs D+0.75L+0.75Lr+0.75x0.7pE 6543 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 3907 lbs IBC 18 ASD (16-8) D 3907 lbs IBC 18 ASD (16-8) D

Use 2 - 2x6 No.2 Use 3 - 2x4 No.2

girder.2 L = 15.75 ft 3-1/2"x16" TJ PSL Pacific3-1/2"x16" TJ PSL Pacific

W0 Self Weight 0-15.8' -17.5 D

W1 PL.RF0.1 0-15.8' 11.28x-22=-248.16 D 11.28x-20=-225.6 Lr

W2 PL.RF0.2 0-15.8' 10.12x-22=-222.75 D 10.12x-20=-202.5 Lr

Shear Check

V max = 6755 lbs

F v' = 1.25 x 1 x 290

= 362 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 6756 / 1 ) / 56

= 180 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 26600 lbs-ft

F b '(+) = 1.25 x 0.685 x 2900

= 2483 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 26600 / 1 ) x 12 / 149.3

= 2138 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check
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δmax = 0.0625 x 12

= 0.75 in

Δ r = -0.473" @ 7.88 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 3-1/2"x16" PSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 6755 lbs IBC 18 ASD (16-10) D+Lr 6755 lbs IBC 18 ASD (16-10) D+Lr

1 3846 lbs IBC 18 ASD (16-9) D+L 3846 lbs IBC 18 ASD (16-9) D+L

1.6 6454 lbs D+0.75L+0.75Lr+0.75x0.7pE 6454 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 3846 lbs IBC 18 ASD (16-8) D 3846 lbs IBC 18 ASD (16-8) D

Use 3 - 2x4 No.2 Use 3 - 2x4 No.2

girder.4 L = 22.7 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

W0 Self Weight 0-22.7' -15.31 D

W1 PL.RF0.3 0-22.7' 2.33x-22=-51.15 D 2.33x-20=-46.5 Lr

Shear Check

V max = 1282 lbs

F v' = 1.25 x 1 x 525

= 656 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1282 / 1 ) / 49

= 39 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 7275 lbs-ft

F b '(+) = 1.25 x 0.505 x 2325

= 1467 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 7276 / 1 ) x 12 / 114.3

= 763 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check
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δmax = 0.0625 x 12

= 0.75 in

Δ r = -0.582" @ 11.35 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1282 lbs IBC 18 ASD (16-10) D+Lr 1282 lbs IBC 18 ASD (16-10) D+Lr

1 754 lbs IBC 18 ASD (16-9) D+L 754 lbs IBC 18 ASD (16-9) D+L

1.6 1233 lbs D+0.75L+0.75Lr+0.75x0.7pE 1233 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 754 lbs IBC 18 ASD (16-8) D 754 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

girder.6 L = 15.6 ft

W0 Self Weight 0-15.6' +0 PLF D

W1 PL.RF0.4 0-15.6' 10.12x-22=-222.75 D 10.12x-20=-202.5 Lr

W2 PL.RF0.5 0-15.6' 11.28x-22=-248.16 D 11.28x-20=-225.6 Lr

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Use 3 - 2x4 No.2 Use 3 - 2x4 No.2

BM.FL2.1 L = 3.5 ft

W0 Self Weight 0-3.5' +0 PLF D

W1 PL.FL2.6 0.2-3.5' 4.03x-16=-64.4 D 4.03x-40=-161 L

W2 PL.FL2.7 0.1-3.5' 6.62x-16=-106 D 6.62x-40=-265 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.2 L = 11.35 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.1 8.1' -302 D -689 L

P0

W0 Self Weight 0-11.4' -15.31 D

W1 BM.FL2.2 0-11.4' -72 D

W2 PL.FL2.5 0.1-11.1' 8.73x-16=-139.6 D 8.73x-40=-349 L

Shear Check
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V max = -3873 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -3874 / 1 ) / 49

= -118 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 10946 lbs-ft

F b '(+) = 1 x 0.892 x 2325

= 2073 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 10947 / 1 ) x 12 / 114.3

= 1149 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 11.35 / 240 x 12

= 0.568 in

Δ r = -0.22" @ 5.79 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 2970 lbs D+0.75L+0.75Lr 3273 lbs D+0.75L+0.75Lr

1 3507 lbs IBC 18 ASD (16-9) D+L 3873 lbs IBC 18 ASD (16-9) D+L

1.6 3121 lbs D+0.75L+0.75Lr+0.75x0.7pE 3437 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 1361 lbs IBC 18 ASD (16-8) D 1474 lbs IBC 18 ASD (16-8) D

Use 2 - 2x4 No.2 Use 2x6 No.2

BM.FL2.3 L = 2.85 ft 4x4 DF-L No.2 4x4 DF-L No.2

W0 Self Weight 0-2.8' -2.84 D

W1 PL.FL2.3 0-2.8' 6.9x-16=-110.4 D 6.9x-40=-276 L

W2 PL.FL2.4 0-2.8' 3.45x-16=-55.13 D 3.45x-40=-137.82 L

Shear Check
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V max = 829 lbs

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 830 / 1 ) / 12.3

= 101 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 591 lbs-ft

F b '(+) = 1.5 x 1 x 0.999 x 900

= 1348 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 591 / 1 ) x 12 / 7.1

= 999 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 2.85 / 240 x 12

= 0.142 in

Δ r = -0.043" @ 1.42 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 4x4 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 682 lbs D+0.75L+0.75Lr 682 lbs D+0.75L+0.75Lr

1 829 lbs IBC 18 ASD (16-9) D+L 829 lbs IBC 18 ASD (16-9) D+L

1.6 708 lbs D+0.75L+0.75Lr+0.75x0.7pE 708 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 239 lbs IBC 18 ASD (16-8) D 239 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.4 L = 3.5 ft

W0 Self Weight 0-3.5' +0 PLF D

W1 PL.FL2.13 0-3.5' 6.62x-16=-106 D 6.62x-40=-265 L

Shear Check
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V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.5 L = 8.5 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.4 3.2' -212 D -464 L

P0

W0 Self Weight 0-8.5' -15.31 D

W1 PL.FL2.11 0-8.5' 5.96x-16=-95.4 D 5.96x-40=-238.5 L

W2 PL.FL2.12 0-3.2' 1.67x-16=-26.65 D 1.67x-40=-66.63 L

Shear Check

V max = 2153 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 2153 / 1 ) / 49

= 65 psi

V

IBC 18 ASD (16-9) D+L
Moment Check
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M max = 4596 lbs-ft

F b '(+) = 1 x 0.934 x 2325

= 2171 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 4596 / 1 ) x 12 / 114.3

= 482 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 8.5 / 240 x 12

= 0.425 in

Δ r = -0.05" @ 4.16 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1783 lbs D+0.75L+0.75Lr 1485 lbs D+0.75L+0.75Lr

1 2153 lbs IBC 18 ASD (16-9) D+L 1791 lbs IBC 18 ASD (16-9) D+L

1.6 1857 lbs D+0.75L+0.75Lr+0.75x0.7pE 1547 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 673 lbs IBC 18 ASD (16-8) D 565 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.6 L = 13 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.7 0' -718 D -445 L -467 Lr

P0

W0 Self Weight 0-13' -15.31 D

W1 PL.FL2.16 0.1-13' 5.95x-16=-95.24 D 5.95x-40=-238.1 L

Shear Check

V max = -2311 lbs

(Load pattern: left cantilever)

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -2312 / 1 ) / 49

= -70 psi

V

IBC 18 ASD (16-9) D+L

Moment Check

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 29 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

G
R

A
V

IT
Y

 D
ES

IG
N



M max = 73 lbs-ft

(Load pattern: center)

F b '(+) = 1 x 0.892 x 2325

= 2073 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 73 / 1 ) x 12 / 114.3

= 7 psi

M+

IBC 18 ASD (16-9) D+L

M max = -6092 lbs-ft

(Load pattern: left + right cantilevers)

F b '(-) = 1 x 0.892 x 2325

= 2073 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -6093 / 1 ) x 12 / 114.3

= -639 psi

M-

IBC 18 ASD (16-9) D+L

Deflection Check

(Load paƩern: leŌ + right canƟlevers)  

Allow DeflecƟon = L / 240 = 6.25 / 240 x 12 = 0.312"  

Max DeflecƟon = 0.027" @ 6.24'

(Load paƩern: leŌ + right canƟlevers) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.35" = 0.35"  

Max DeflecƟon = -0.112"

(Load paƩern: leŌ + right canƟlevers) Right Cant.

Allow DeflecƟon = L/120 = 0.325" = 0.325"  

Max Deflection = -0.051"

δmax = L/120 = 0.35"

= 0.35 in

Δ r = -0.112" @ 0 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -256 lbs D+0.75L+0.75Lr+0.45W(+)

1.6 4459 lbs D+0.75L+0.75Lr+0.75x0.7pE 2011 lbs IBC 18 ASD (16-9) D+L

Use 2x4 No.2 Use 2x4 No.2
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BM.FL2.7 L = 3.65 ft

Vertical Loads

P0 SW.RF0.17 4.2' -2214 E -1943 W+ +1943 W-

P0

W0 Self Weight 0-3.7' +0 PLF D

W1 PL.FL2.17 0.2-3.7' 6.62x-16=-106 D 6.62x-40=-265 L

W2 PL.FL2.17 0.2-3.7' -141.38 D -128.53 Lr

W3 PL.FL2.17 0.2-3.7' -165.38 D -150.34 Lr

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.8 L = 6.3 ft 6x8 DF-L No.2 6x8 DF-L No.2

Vertical Loads

P0 SW.RF0.7 6.3' +3474 E +3039 W+ -3039 W-

P1 SW.RF0.7 0.3' -3474 E -3039 W+ +3039 W-

P0P1

W0 Self Weight 0-6.3' -9.56 D

W1 BW.RF0.15 0-6.3' -154.36 D

W2 PL.FL2.9 0-6.3' 8.15x-16=-130.37 D 8.15x-40=-325.92 L
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Shear Check

V max = 1954 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1954 / 1 ) / 41.3

= 70 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 3079 lbs-ft

F b '(+) = 1 x 0.998 x 750

= 748 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 3079 / 1 ) x 12 / 51.6

= 716 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 6.3 / 240 x 12

= 0.315 in

Δ r = -0.088" @ 3.15 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 6x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -2012 lbs IBC 18 ASD (16-15) 0.6D-0.7pE -2013 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

1.25 1697 lbs D+0.75L+0.75Lr 1696 lbs D+0.75L+0.75Lr

1 1954 lbs IBC 18 ASD (16-9) D+L 1952 lbs IBC 18 ASD (16-9) D+L

1.6 6929 lbs 0.83(D+0.7Em) 6927 lbs 0.83(D-0.7Em)

0.9 927 lbs IBC 18 ASD (16-8) D 926 lbs IBC 18 ASD (16-8) D

Use 2x6 No.2 Use 2x6 No.2

BM.FL2.9 L = 5.25 ft 6x8 DF-L No.2 6x8 DF-L No.2

W0 Self Weight 0-5.2' -9.56 D

W1 BW.RF0.14 0-5.2' -154.36 D

W2 PL.FL2.8 0-5.2' 6.4x-16=-102.4 D 6.4x-40=-256 L

Shear Check
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V max = 1371 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1371 / 1 ) / 41.3

= 49 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 1799 lbs-ft

F b '(+) = 1 x 0.998 x 750

= 748 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1800 / 1 ) x 12 / 51.6

= 418 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 5.25 / 240 x 12

= 0.262 in

Δ r = -0.036" @ 2.62 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 6x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1203 lbs D+0.75L+0.75Lr 1203 lbs D+0.75L+0.75Lr

1 1371 lbs IBC 18 ASD (16-9) D+L 1371 lbs IBC 18 ASD (16-9) D+L

1.6 1280 lbs D+0.75L+0.75Lr+0.75x0.7pE 1280 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 699 lbs IBC 18 ASD (16-8) D 699 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.10 L = 4.45 ft 6x8 DF-L No.2 6x8 DF-L No.2

W0 Self Weight 0-4.4' -9.56 D

W1 BW.RF0.13 0-4.4' 2.33x-22=-51.15 D 2.33x-20=-46.5 Lr

W2 BW.RF0.13 0-4.4' -154.36 D

W3 PL.FL2.5 0-4.4' 8.73x-16=-139.6 D 8.73x-40=-349 L

Shear Check
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V max = 1566 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1567 / 1 ) / 41.3

= 56 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 1744 lbs-ft

F b '(+) = 1 x 0.999 x 750

= 749 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1744 / 1 ) x 12 / 51.6

= 405 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 4.45 / 240 x 12

= 0.222 in

Δ r = -0.025" @ 2.22 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 6x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1450 lbs D+0.75L+0.75Lr 1447 lbs D+0.75L+0.75Lr

1 1566 lbs IBC 18 ASD (16-9) D+L 1564 lbs IBC 18 ASD (16-9) D+L

1.6 1537 lbs D+0.75L+0.75Lr+0.75x0.7pE 1535 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 790 lbs IBC 18 ASD (16-8) D 788 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL2.11 L = 13.5 ft 4x8 DF-L No.2 4x8 DF-L No.2

W0 Self Weight 0-13.5' -5.88 D

W1 PL.FL2.15 0-13.5' 2.78x-22=-62.41 D 2.78x-20=-55.5 Lr

Shear Check
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V max = 835 lbs

F v' = 1 x 1.25 x 1 x 180

= 225 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 836 / 1 ) / 25.4

= 49 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 2820 lbs-ft

F b '(+) = 1.3 x 1.25 x 0.983 x 900

= 1437 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 2820 / 1 ) x 12 / 30.7

= 1102 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check

δmax = L / 240 = 13.5 / 240 x 12

= 0.675 in

Δ r = -0.52" @ 6.75 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 4x8 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 835 lbs IBC 18 ASD (16-10) D+Lr 835 lbs IBC 18 ASD (16-10) D+Lr

1 460 lbs IBC 18 ASD (16-9) D+L 460 lbs IBC 18 ASD (16-9) D+L

1.6 792 lbs D+0.75L+0.75Lr+0.75x0.7pE 792 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 460 lbs IBC 18 ASD (16-8) D 460 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL1.1 L = 3.5 ft 1-3/4"x14" TJ LSL 1.55E1-3/4"x14" TJ LSL 1.55E

W0 Self Weight 0-3.5' -7.66 D

W1 BM.FL1.1 0-3.5' -56 D

W2 PL.FL1.4 0-3.5' 3.6x-16=-57.6 D 3.6x-40=-144 L

W3 PL.FL1.5 0.1-3.5' 3.33x-16=-53.2 D 3.33x-40=-133 L

Shear Check
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V max = -789 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -790 / 1 ) / 24.5

= -48 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 691 lbs-ft

F b '(+) = 1 x 0.801 x 2325

= 1862 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 691 / 1 ) x 12 / 57.2

= 144 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 3.5 / 240 x 12

= 0.175 in

Δ r = -0.003" @ 1.75 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 1-3/4"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 656 lbs D+0.75L+0.75Lr 668 lbs D+0.75L+0.75Lr

1 774 lbs IBC 18 ASD (16-9) D+L 789 lbs IBC 18 ASD (16-9) D+L

1.6 689 lbs D+0.75L+0.75Lr+0.75x0.7pE 702 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 300 lbs IBC 18 ASD (16-8) D 305 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BM.FL1.2 L = 14.35 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.2 11.4' -1474 D -2400 L

P1 BM.FL2.2 0' -680 D -1073 L

P2 BM.FL1.1 7.2' -301 D -474 L

P3 BM.FL1.41 14.2' -411 D -1000 L
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P0P2 P3P1

W0 Self Weight 0-14.4' -15.31 D

W1 BW.FL2.26 11.2-14.4'6.4x-16=-102.4 D 6.4x-40=-256 L

W2 BW.FL2.26 10.9-14.4'-72.64 D

Shear Check

V max = -4794 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -4795 / 1 ) / 49

= -146 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 12369 lbs-ft

F b '(+) = 1 x 0.892 x 2325

= 2073 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 12370 / 1 ) x 12 / 114.3

= 1298 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 14.35 / 240 x 12

= 0.718 in

Δ r = -0.338" @ 7.89 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 2737 lbs D+0.75L+0.75Lr 5241 lbs D+0.75L+0.75Lr

1 3211 lbs IBC 18 ASD (16-9) D+L 6205 lbs IBC 18 ASD (16-9) D+L

1.6 2882 lbs D+0.75L+0.75Lr+0.75x0.7pE 5500 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 1313 lbs IBC 18 ASD (16-8) D 2346 lbs IBC 18 ASD (16-8) D

Use 2 - 2x6 No.2
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BM.FL1.4 L = 3.5 ft 1-3/4"x14" TJ LSL 1.55E1-3/4"x14" TJ LSL 1.55E

W0 Self Weight 0-3.5' -7.66 D

W1 PL.FL1.11 0-3.1' 2.38x-16=-38 D 2.38x-40=-95 L

W2 PL.FL1.12 0-3.1' 2.7x-16=-43.2 D 2.7x-40=-108 L

Shear Check

V max = 505 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 505 / 1 ) / 24.5

= 30 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 437 lbs-ft

F b '(+) = 1 x 0.801 x 2325

= 1862 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 437 / 1 ) x 12 / 57.2

= 91 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 3.5 / 240 x 12

= 0.175 in

Δ r = -0.002" @ 1.75 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 1-3/4"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 417 lbs D+0.75L+0.75Lr 341 lbs D+0.75L+0.75Lr

1 505 lbs IBC 18 ASD (16-9) D+L 412 lbs IBC 18 ASD (16-9) D+L

1.6 434 lbs D+0.75L+0.75Lr+0.75x0.7pE 355 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 153 lbs IBC 18 ASD (16-8) D 127 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.5 L = 10.25 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.5 2.6' -673 D -1480 L

P1 BM.FL1.4 4.8' -154 D -351 L

P0 P1

W0 Self Weight 0-10.2' -15.31 D

Shear Check

V max = 1961 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1961 / 1 ) / 49

= 60 psi

V

IBC 18 ASD (16-9) D+L

Moment Check

M max = 4969 lbs-ft

F b '(+) = 1 x 0.91 x 2325

= 2115 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 4970 / 1 ) x 12 / 114.3

= 521 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 10.25 / 240 x 12

= 0.512 in

Δ r = -0.07" @ 4.72 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1637 lbs D+0.75L+0.75Lr 720 lbs D+0.75L+0.75Lr

1 1961 lbs IBC 18 ASD (16-9) D+L 854 lbs IBC 18 ASD (16-9) D+L

1.6 1710 lbs D+0.75L+0.75Lr+0.75x0.7pE 755 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 665 lbs IBC 18 ASD (16-8) D 319 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.6 L = 13.5 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL2.6 9.5' -1855 D -2471 L -728 Lr

P1 BM.FL1.7 5.3' -194 D -452 L

P0P1

W0 Self Weight 0-13.5' -15.31 D

W1 BW.FL2.28 9.3-13.5' -72.64 D

Shear Check

V max = -3668 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -3669 / 1 ) / 49

= -112 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 13791 lbs-ft

F b '(+) = 1 x 0.892 x 2325

= 2073 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 13791 / 1 ) x 12 / 114.3

= 1447 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 13.5 / 240 x 12

= 0.675 in

Δ r = -0.326" @ 7.29 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1724 lbs D+0.75L+0.75Lr 3573 lbs D+0.75L+0.75Lr

1 1813 lbs IBC 18 ASD (16-9) D+L 3668 lbs IBC 18 ASD (16-9) D+L

1.6 1814 lbs D+0.75L+0.75Lr+0.75x0.7pE 3766 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 813 lbs IBC 18 ASD (16-8) D 1745 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 3x4 No.2
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BM.FL1.7 L = 3.65 ft 1-3/4"x14" TJ LSL 1.55E1-3/4"x14" TJ LSL 1.55E

Vertical Loads

P0 SW.FL2.18 4.2' -4133 E -3417 W+ +3417 W-

P1 BM.FL2.7 3.7' -778 D -483 L -508 Lr

P0P1

W0 Self Weight 0-3.7' -7.66 D

W1 PL.FL1.15 0.2-3.7' 2.65x-16=-42.4 D 2.65x-40=-106 L

W2 PL.FL1.16 0.1-3.7' 4x-16=-64 D 4x-40=-160 L

Shear Check

V max = -678 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -679 / 1 ) / 24.5

= -41 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 631 lbs-ft

F b '(+) = 1 x 0.801 x 2325

= 1862 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 631 / 1 ) x 12 / 57.2

= 132 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 3.65 / 240 x 12

= 0.183 in

Δ r = -0.003" @ 1.82 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 1-3/4"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 533 lbs D+0.75L+0.75Lr 1350 lbs D+0.75L+0.75Lr

1 646 lbs IBC 18 ASD (16-9) D+L 1472 lbs IBC 18 ASD (16-9) D+L

1.6 555 lbs D+0.75L+0.75Lr+0.75x0.7pE 1460 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 194 lbs IBC 18 ASD (16-8) D 987 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 41 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

G
R

A
V

IT
Y

 D
ES

IG
N



BM.FL1.8 L = 16.5 ft

Vertical Loads

P0 BM.FL1.16 13.2' -3727 D -2564 L -1666 Lr +2805 E +1175 W+ -1175 W-

P1 BM.FL1.17 11.4' -91 D -180 L

P0P1

W0 Self Weight 0-16.5' +0 PLF D

W1 BM.FL1.8 0-16.5' -48 D -240 Lr

W2 BM.FL1.8 0-16.5' -264 D

W3 BM.FL1.8 0-16.5' -340 D

W4 PL.FL1.1 0-16.5' 7.08x-16=-113.28 D 7.08x-40=-283.21 L

W5 PL.FL1.1 6.3-10.4' -485.09 D -271.88 Lr

W6 PL.FL1.1 0-16.5' -186.02 D

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 6x6 No.1 Use 6x6 No.1
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BM.FL1.11 L = 20.65 ft

Vertical Loads

P0 SW.FL2.29 11.9' -5306 E -1899 W+ +1899 W-

P1 SW.FL2.29 4.4' +5306 E +1899 W+ -1899 W-

P2 BM.FL2.3 13.5' -118 D -295 L

P3 BM.FL2.2 17' -680 D -1073 L

P4 BM.FL1.2 17' -1312 D -1899 L

P5 BM.FL1.16 15.3' -124 D -787 L +312 Lr -526 E

P6 BM.FL1.17 13.6' -301 D -704 L

P5P2 P6P0 P3 P4P1

W0 Self Weight 0-20.6' +0 PLF D

W1 BM.FL1.11 0-20.6' -88 D

W2 PL.FL2.6 17.3-20.6'4.03x-16=-64.4 D 4.03x-40=-161 L

W3 PL.FL1.1 0-20.6' 4.67x-16=-74.72 D 4.67x-40=-186.79 L

W4 PL.FL1.1 18.8-20.6'+82.57 D

W5 PL.FL1.1 0-2.2' +31.66 D

W6 PL.FL1.1 8.4-12.5' +82.57 D

W7 PL.FL1.1 0-20.6' +31.66 D

W8 PL.FL1.2 0-4.7' 5.6x-16=-89.6 D 5.6x-40=-224 L

W9 PL.FL1.3 4.7-17.1' 7.07x-16=-113.2 D 7.07x-40=-283 L

W10PL.FL1.4 17.2-20.6'3.6x-16=-57.6 D 3.6x-40=-144 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Use 2x6 No.2 Use 6x6 No.2

BM.FL1.12 L = 11 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 SW.FL2.7 0.2' -1050 E -3615 W+ 3615 W-

P1 BM.FL1.13 0' -1378 D -995 Lr -3003 E

P0 P1

W0 Self Weight 0-11' -15.31 D

W1 BW.FL2.13 0.5-10.8' -154.36 D 2.33x-20=-46.5 Lr

W2 BW.FL2.13 0.5-8.6' 2.33x-142=-329.91 D 7.78x-40=-311 L

W3 BW.FL2.13 8.7-10.8' 2.33x-136=-315.91 D 6.9x-40=-276 L

Shear Check

V max = -7902 lbs

(Load pattern: left cantilever)

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -7902 / 1 ) / 49

= -241 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7(Ex+0.3Ey)m)

Moment Check

M max = 11492 lbs-ft

(Load pattern: left cantilever)

F b '(+) = 1.6 x 0.722 x 2325

= 2685 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 11492 / 1 ) x 12 / 114.3

= 1206 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7(Ex+0.3Ey)m)

M max = -16448 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1.6 x 0.722 x 2325

= 2685 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -16449 / 1 ) x 12 / 114.3

= -1726 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7(Ex+0.3Ey)m)

Deflection Check
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(Load paƩern: center)  

Allow DeflecƟon = L / 240 = 8.75 / 240 x 12 = 0.438"  

Max DeflecƟon = -0.063" @ 6.82'

(Load paƩern: center) LeŌ Cant.

Allow DeflecƟon = L/180 = 0.15" = 0.15"  

Max Deflection = 0.029"

δmax = L / 240 = 8.75 / 240 x 12

= 0.438 in

Δ r = -0.063" @ 6.82 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -711 lbs 0.6D-0.7p(Ex+0.3Ey)

1.6 12121 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7(Ex.. 3479 lbs 0.83(D+0.75L+0.75Lr-0.75(0.7(Ex..

Use 4x6 No.2 Use 2x6 No.2

BM.FL1.13 L = 15.5 ft 3-1/2"x14" TJ PSL Pacific3-1/2"x14" TJ PSL Pacific

Vertical Loads

P0 SW.FL2.28 13.2' +5282 E +2212 W+ -2212 W-

P1 SW.FL2.1 10' -5333 E -2233 W+ +2233 W-

P2 SW.FL2.1 3.5' +5333 E +2233 W+ -2233 W-

P3 BM.RF0.5 12.8' -805 D -705 Lr

P4 BM.RF0.3 8.6' -970 D -798 Lr

P5 BM.RF0.3 2.3' -809 D -608 Lr

P5 P3P2 P1P4 P0

W0 Self Weight 0-15.5' -15.31 D

Shear Check

V max = -6566 lbs

F v' = 1.6 x 1 x 290

= 464 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -6566 / 1 ) / 49

= -201 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check
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M max = 21661 lbs-ft

F b '(+) = 1.6 x 0.648 x 2900

= 3006 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 21661 / 1 ) x 12 / 114.3

= 2274 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

M max = -16582 lbs-ft

F b '(-) = 1.6 x 0.648 x 2900

= 3006 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -16582 / 1 ) x 12 / 114.3

= -1740 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D+0.7Em)

Deflection Check

δmax = 0.0625 x 12

= 0.75 in

Δ r = -0.254" @ 7.91 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 3-1/2"x14" PSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -1478 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -942 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

1.25 2309 lbs IBC 18 ASD (16-10) D+Lr 2488 lbs IBC 18 ASD (16-10) D+Lr

1 1378 lbs IBC 18 ASD (16-9) D+L 1443 lbs IBC 18 ASD (16-9) D+L

1.6 6538 lbs 0.83(D-0.7Em) 5340 lbs 0.83(D-0.7Em)

0.9 1378 lbs IBC 18 ASD (16-8) D 1443 lbs IBC 18 ASD (16-8) D

BM.FL1.14 L = 5.15 ft 1-3/4"x14" TJ LSL 1.55E1-3/4"x14" TJ LSL 1.55E

Vertical Loads

P0 SW.FL2.28 5.2' -8539 E -3573 W+ 3573 W-

P1 BM.RF0.5 3.4' -805 D -705 Lr

P2 BM.FL1.13 0' -1443 D -1116 Lr +2279 E +954 W+ -954 W-

P1 P0P2

W0 Self Weight 0-5.2' -7.66 D
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Shear Check

V max = -1019 lbs

F v' = 1.25 x 1 x 525

= 656 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -1020 / 1 ) / 24.5

= -62 psi

V

IBC 18 ASD (16-10) D+Lr

Moment Check

M max = 1757 lbs-ft

F b '(+) = 1.25 x 0.498 x 2325

= 1447 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1757 / 1 ) x 12 / 57.2

= 368 psi

M+

IBC 18 ASD (16-10) D+Lr

Deflection Check

δmax = L / 240 = 5.15 / 240 x 12

= 0.257 in

Δ r = -0.011" @ 2.78 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+Lr

Use 1-3/4"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -810 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -5727 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 2908 lbs IBC 18 ASD (16-10) D+Lr 1019 lbs IBC 18 ASD (16-10) D+Lr

1 1735 lbs IBC 18 ASD (16-9) D+L 552 lbs IBC 18 ASD (16-9) D+L

1.6 5617 lbs 0.83(D-0.7Em) 15384 lbs 0.83(D+0.7Em)

0.9 1735 lbs IBC 18 ASD (16-8) D 552 lbs IBC 18 ASD (16-8) D
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BM.FL1.15 L = 11 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.14 0' -552 D -467 Lr -8539 E -3574 W+ +3574 W-

P1 BM.FL1.18 1' -89 D +5257 E +2253 W+ -2253 W-

P1P0

W0 Self Weight 0-11' -15.31 D

W1 BW.FL2.17 0.5-8.6' -117.14 D 2.78x-40=-111.25 L

W2 BW.FL2.17 8.7-11' -131.91 D 3.7x-40=-148.18 L

W3 BW.FL2.17 0.5-11' -72.64 D

Shear Check

V max = -15487 lbs

(Load pattern: left cantilever)

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -15488 / 1 ) / 49

= -474 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 21416 lbs-ft

(Load pattern: left cantilever)

F b '(+) = 1.6 x 0.729 x 2325

= 2711 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 21417 / 1 ) x 12 / 114.3

= 2248 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

M max = -23568 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1.6 x 0.729 x 2325

= 2711 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -23568 / 1 ) x 12 / 114.3

= -2474 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Deflection Check
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(Load paƩern: center)  

Allow DeflecƟon = L / 240 = 8.75 / 240 x 12 = 0.438"  

Max DeflecƟon = -0.025" @ 6.93'

(Load paƩern: leŌ canƟlever) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.225" = 0.225"  

Max Deflection = -0.014"

δmax = L / 240 = 8.75 / 240 x 12

= 0.438 in

Δ r = -0.025" @ 6.93 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -2367 lbs IBC 18 ASD (16-15) 0.6D-0.7pE -690 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

1.6 10245 lbs 0.83(D+0.7Em) 3227 lbs 0.83(D-0.7Em)

Use 3x4 No.2 Use 3x4 No.2

BM.FL1.16 L = 12 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.14 0' -1735 D -1354 Lr +2279 E +954 W+ -954 W-

P0

W0 Self Weight 0-12' -15.31 D

W1 BW.FL2.25 0.5-8.6' 7.78x-21=-164.7 D 7.78x-53=-411.75 L

W2 BW.FL2.25 0.5-8.6' -72.64 D

Shear Check

V max = -6187 lbs

(Load pattern: left cantilever)

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -6187 / 1 ) / 49

= -189 psi

V

IBC 18 ASD ASCE
 12.4.3.1(6) 0.83(D+0.75L+0.75Lr-0.75(0.7Em))

Moment Check
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M max = 7280 lbs-ft

(Load pattern: left cantilever)

F b '(+) = 1.6 x 0.729 x 2325

= 2711 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 7280 / 1 ) x 12 / 114.3

= 764 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D+0.7Em)

M max = -12964 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1.6 x 0.729 x 2325

= 2711 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -12964 / 1 ) x 12 / 114.3

= -1361 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

Deflection Check

(Load paƩern: center)  

Allow DeflecƟon = L / 360 = 9.75 / 360 x 12 = 0.325"  

Max DeflecƟon = -0.053" @ 6.96'

(Load paƩern: leŌ canƟlever) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.225" = 0.225"  

Max Deflection = -0.067"

δmax = L/120 = 0.225"

= 0.225 in

Δ r = -0.067" @ 0 ft

Defl.

IBC 18 ASD T 1604.3 L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -277 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -391 lbs D+0.75L+0.75Lr-0.75x0.7pE

1.6 9666 lbs 0.83(D+0.75L+0.75Lr-0.75(0.7Em)) 1347 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7Em))
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BM.FL1.17 L = 10 ft 2x12 DF-L No.2 2x12 DF-L No.2

Vertical Loads

P0 BM.FL2.3 9.8' -118 D -295 L

P1 BM.FL2.3 6.9' -236 D -590 L

P0P1

W0 Self Weight 0-10' -3.91 D

Shear Check

V max = -592 lbs

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -592 / 1 ) / 16.9

= -52 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 1784 lbs-ft

F b '(+) = 1 x 0.793 x 900

= 713 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1785 / 1 ) x 12 / 31.6

= 677 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 10 / 240 x 12

= 0.5 in

Δ r = -0.088" @ 5.5 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 2x12 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 227 lbs D+0.75L+0.75Lr 829 lbs D+0.75L+0.75Lr

1 272 lbs IBC 18 ASD (16-9) D+L 1005 lbs IBC 18 ASD (16-9) D+L

1.6 237 lbs D+0.75L+0.75Lr+0.75x0.7pE 862 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 91 lbs IBC 18 ASD (16-8) D 301 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.18 L = 11.6 ft 3-1/2"x14" TJ PSL Pacific3-1/2"x14" TJ PSL Pacific

Vertical Loads

P0 SW.FL2.3 7.9' -8711 E -3733 W+ 3733 W-

P1 SW.FL2.3 0.9' 8711 E 3733 W+ -3733 W-

P0P1

W0 Self Weight 0-11.6' -15.31 D

Shear Check

V max = -9231 lbs

F v' = 1.6 x 1 x 290

= 464 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -9232 / 1 ) / 49

= -282 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 33228 lbs-ft

F b '(+) = 1.6 x 0.77 x 2900

= 3572 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 33228 / 1 ) x 12 / 114.3

= 3488 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

M max = -32930 lbs-ft

F b '(-) = 1.6 x 0.77 x 2900

= 3572 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -32930 / 1 ) x 12 / 114.3

= -3457 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

Deflection Check

δmax = L / 240 = 11.6 / 240 x 12

= 0.58 in

Δ r = -0.004" @ 5.8 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" PSL Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Cd

1.6 -3639 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -3639 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 88 lbs IBC 18 ASD (16-10) D+Lr 88 lbs IBC 18 ASD (16-10) D+Lr

1 88 lbs IBC 18 ASD (16-9) D+L 88 lbs IBC 18 ASD (16-9) D+L

1.6 9231 lbs 0.83(D-0.7Em) 9231 lbs 0.83(D+0.7Em)

0.9 88 lbs IBC 18 ASD (16-8) D 88 lbs IBC 18 ASD (16-8) D

BM.FL1.19 L = 5 ft 1-3/4"x14" TJ LSL 1.55E1-3/4"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.18 0.2' -89 D -5257 E -2253 W+ +2253 W-

P0

W0 Self Weight 0-5' -7.66 D

Shear Check

V max = 19 lbs

F v' = 0.9 x 1 x 525

= 472 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 19 / 1 ) / 24.5

= 1 psi

V

IBC 18 ASD (16-8) D

Moment Check

M max = 27 lbs-ft

F b '(+) = 1.6 x 0.407 x 2325

= 1514 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 27 / 1 ) x 12 / 57.2

= 5 psi

M+

IBC 18 ASD (16-12) D+0.7pE

Deflection Check

δmax = L / 240 = 5 / 240 x 12

= 0.25 in

Δ r = 0" @ 2.5 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 1-3/4"x14" LSL Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Cd

1.6 -3631 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 107 lbs IBC 18 ASD (16-10) D+Lr 19 lbs IBC 18 ASD (16-10) D+Lr

1 107 lbs IBC 18 ASD (16-9) D+L 19 lbs IBC 18 ASD (16-9) D+L

1.6 9250 lbs 0.83(D+0.7Em) 21 lbs IBC 18 ASD (16-12) D+0.7pE

0.9 107 lbs IBC 18 ASD (16-8) D 19 lbs IBC 18 ASD (16-8) D

BM.FL1.20 L = 11 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.19 0' -108 D -5257 E -2253 W+ +2253 W-

P0

W0 Self Weight 0-11' -15.31 D

Shear Check

V max = -9264 lbs

(Load pattern: left cantilever)

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -9265 / 1 ) / 49

= -283 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 9015 lbs-ft

(Load pattern: left cantilever)

F b '(+) = 1.6 x 0.718 x 2325

= 2670 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 9015 / 1 ) x 12 / 114.3

= 946 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

M max = -9164 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1.6 x 0.718 x 2325

= 2670 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -9165 / 1 ) x 12 / 114.3

= -962 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Deflection Check
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(Load paƩern: leŌ canƟlever)  

Allow DeflecƟon = L / 240 = 10 / 240 x 12 = 0.5"  

Max DeflecƟon = -0.002" @ 6.38'

(Load paƩern: leŌ canƟlever) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.1" = 0.1"  

Max Deflection = 0"

δmax = L / 240 = 10 / 240 x 12

= 0.5 in

Δ r = -0.002" @ 6.38 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -3952 lbs IBC 18 ASD (16-15) 0.6D-0.7pE -338 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

1.6 10263 lbs 0.83(D+0.7Em) 976 lbs 0.83(D-0.7Em)

Use 6x6 No.2 Use 2x4 No.2

BM.FL1.21 L = 11.1 ft

W0 Self Weight 0-11.1' +0 PLF D

W1 BM.FL1.21 0-11.1' -104 D

W2 PL.FL1.6 0-10.6' 6.39x-16=-102.18 D 6.39x-40=-255.44 L

W3 PL.FL1.8 0-10.6' 6.93x-16=-110.8 D 6.93x-40=-277 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check
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δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2 - 2x4 No.2 Use 2 - 2x4 No.2

BM.FL1.22 L = 12 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.19 0' -19 D

P0

W0 Self Weight 0-12' -15.31 D

W1 BW.FL2.19 0.5-12' -199.84 D 7.95x-40=-318 L

W2 BW.FL2.19 0.5-12' -72.64 D

Shear Check

V max = -3245 lbs

(Load pattern: center)

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -3246 / 1 ) / 49

= -99 psi

V

IBC 18 ASD (16-9) D+L

Moment Check

M max = 8694 lbs-ft

(Load pattern: center)

F b '(+) = 1 x 0.88 x 2325

= 2046 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 8694 / 1 ) x 12 / 114.3

= 912 psi

M+

IBC 18 ASD (16-9) D+L
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M max = -178 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1 x 0.88 x 2325

= 2046 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -179 / 1 ) x 12 / 114.3

= -18 psi

M-

IBC 18 ASD (16-9) D+L

Deflection Check

(Load paƩern: center)  

Allow DeflecƟon = L / 240 = 10.75 / 240 x 12 = 0.537"  

Max DeflecƟon = -0.156" @ 6.6'

(Load paƩern: center) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.125" = 0.125"  

Max Deflection = 0.058"

δmax = L / 240 = 10.75 / 240 x 12

= 0.537 in

Δ r = -0.156" @ 6.6 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1 3756 lbs IBC 18 ASD (16-9) D+L 3245 lbs IBC 18 ASD (16-9) D+L

Use 3x4 No.2 Use 3x4 No.2

BM.FL1.23 L = 13 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 BM.FL1.25 0' -175 D +3999 E +1713 W+ -1713 W-

P0

W0 Self Weight 0-13' -15.31 D

W1 BW.FL2.20 0.3-13' -199.84 D 7.95x-40=-318 L

W2 BW.FL2.20 0.3-13' -72.64 D

Shear Check
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V max = -7639 lbs

(Load pattern: left cantilever)

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -7640 / 1 ) / 49

= -233 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

Moment Check

M max = 15230 lbs-ft

(Load pattern: left cantilever)

F b '(+) = 1.6 x 0.644 x 2325

= 2395 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 15230 / 1 ) x 12 / 114.3

= 1598 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D+0.7Em)

M max = -16266 lbs-ft

(Load pattern: left cantilever)

F b '(-) = 1.6 x 0.644 x 2325

= 2395 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -16266 / 1 ) x 12 / 114.3

= -1707 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

Deflection Check

(Load paƩern: center)  

Allow DeflecƟon = L / 240 = 10.75 / 240 x 12 = 0.537"  

Max DeflecƟon = -0.147" @ 7.67'

(Load paƩern: center) LeŌ Cant.

Allow DeflecƟon = L/120 = 0.225" = 0.225"  

Max Deflection = 0.092"

δmax = L / 240 = 10.75 / 240 x 12

= 0.537 in

Δ r = -0.147" @ 7.67 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -2317 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

1.6 10662 lbs 0.83(D-0.7Em) 3529 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7Em))
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BM.FL1.24 L = 20.65 ft

Vertical Loads

P0 SW.FL2.31 15' -5306 E -1899 W+ +1899 W-

P1 SW.FL2.31 7.5' +5306 E +1899 W+ -1899 W-

P2 BM.FL1.5 0.8' -665 D -1296 L

P3 BM.FL1.6 17' -813 D -1000 L -214 Lr

P4 BM.FL1.22 4.1' -1536 D -1709 L

P5 BM.FL1.23 5.3' -1460 D -1656 L -837 E

P6 BM.FL1.26 20.5' -29 D +3183 E

P7 BM.FL1.27 4.1' -1160 D -938 L -5059 E

P8 BM.FL1.28 5.3' -1349 D -1446 L

P3P0P2 P4 P7P1 P6P5 P8

W0 Self Weight 0-20.6' +0 PLF D

W1 BM.FL1.24 0-20.6' -88 D

W2 PL.FL1.7 0-5.3' 5.28x-16=-84.45 D 5.28x-40=-211.12 L

W3 PL.FL1.10 0-0.8' 5.2x-16=-83.2 D 5.2x-40=-208 L

W4 PL.FL1.11 0.9-4.2' 2.38x-16=-38 D 2.38x-40=-95 L

W5 PL.FL1.13 5.5-20.6' 5.19x-16=-83.02 D 5.19x-40=-207.56 L

W6 PL.FL1.13 5.5-20.6' +74.89 D

W7 PL.FL1.13 5.5-20.6' +28.72 D

W8 PL.FL1.14 4.4-17' 6.62x-16=-106 D 6.62x-40=-265 L

W9 PL.FL1.14 4.6-17' -56.37 D -51.25 Lr

W10PL.FL1.14 4.6-17' -43.54 D -39.58 Lr

W11PL.FL1.15 17.1-20.6'2.65x-16=-42.4 D 2.65x-40=-106 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Use 6x6 No.2 Use 6x6 No.2

BM.FL1.25 L = 15.25 ft 5-1/4"x14" TJ PSL Pacific5-1/4"x14" TJ PSL Pacific

Vertical Loads

P0 SW.FL2.4 15.2' -8711 E -3733 W+ 3733 W-

P1 SW.FL2.4 8.2' 8711 E 3733 W+ -3733 W-

P1 P0

W0 Self Weight 0-15.2' -22.97 D

Shear Check

V max = -8367 lbs

F v' = 1.6 x 1 x 290

= 464 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -8367 / 1 ) / 73.5

= -170 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

Moment Check

M max = 57930 lbs-ft

F b '(+) = 1.6 x 0.934 x 2900

= 4333 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 57931 / 1 ) x 12 / 171.5

= 4053 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

M max = -57048 lbs-ft

F b '(-) = 1.6 x 0.934 x 2900

= 4333 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -57048 / 1 ) x 12 / 171.5

= -3991 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D+0.7Em)

Deflection Check

δmax = 0.0625 x 12

= 0.75 in

Δ r = -0.011" @ 7.62 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 5-1/4"x14" PSL Beam
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Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -2719 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -2719 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 175 lbs IBC 18 ASD (16-10) D+Lr 175 lbs IBC 18 ASD (16-10) D+Lr

1 175 lbs IBC 18 ASD (16-9) D+L 175 lbs IBC 18 ASD (16-9) D+L

1.6 7124 lbs 0.83(D-0.7Em) 7124 lbs 0.83(D+0.7Em)

0.9 175 lbs IBC 18 ASD (16-8) D 175 lbs IBC 18 ASD (16-8) D

BM.FL1.26 L = 12 ft

Vertical Loads

P0 SW.FL2.5 4.8' 8711 E 3733 W+ -3733 W-

P1 BM.FL1.25 0' -175 D -3999 E -1713 W+ +1713 W-

P0P1

W0 Self Weight 0-12' +0 PLF D

Shear Check

V max = 0 lbs

(Load pattern: left cantilever)

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

(Load paƩern: leŌ canƟlever)  

Allow DeflecƟon =  = 0"  

Max DeflecƟon = 0" @ 0'

(Load paƩern: leŌ canƟlever) LeŌ Cant.

Allow DeflecƟon =  = 0"  

Max Deflection = 0"

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 6x6 No.2 Use 2x4 No.2
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BM.FL1.27 L = 10.25 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 SW.FL2.17 2.1' -6347 E -5360 W+ 5360 W-

P1 BM.FL2.4 5.7' -211 D -464 L

P0 P1

W0 Self Weight 0-10.2' -15.31 D

W1 BW.FL2.19 0.3-2.4' -199.84 D 7.95x-40=-318 L

W2 BW.FL2.19 2.5-5.8' -103.59 D 1.93x-40=-77.37 L

W3 BW.FL2.19 5.8-10.2' -72.64 D

W4 BW.FL2.19 0.3-10.2' -72.64 D

Shear Check

V max = 9908 lbs

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 9908 / 1 ) / 49

= 303 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 20062 lbs-ft

F b '(+) = 1.6 x 0.747 x 2325

= 2778 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 20062 / 1 ) x 12 / 114.3

= 2106 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

M max = -17390 lbs-ft

F b '(-) = 1.6 x 0.747 x 2325

= 2778 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -17390 / 1 ) x 12 / 114.3

= -1825 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

Deflection Check

δmax = L / 240 = 10.25 / 240 x 12

= 0.512 in

Δ r = -0.079" @ 5.02 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam
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Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -3016 lbs IBC 18 ASD (16-15) 0.6D-0.7pE -441 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 1863 lbs D+0.75L+0.75Lr 1355 lbs D+0.75L+0.75Lr

1 2098 lbs IBC 18 ASD (16-9) D+L 1468 lbs IBC 18 ASD (16-9) D+L

1.6 9908 lbs 0.83(D+0.7Em) 3209 lbs 0.83(D+0.7Em)

0.9 1160 lbs IBC 18 ASD (16-8) D 1016 lbs IBC 18 ASD (16-8) D

Use 2x6 No.2

BM.FL1.28 L = 10.25 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

W0 Self Weight 0-10.2' -15.31 D

W1 BW.FL2.20 6.1-10.2' -171.96 D 6.21x-40=-248.3 L

W2 BW.FL2.20 0.3-5.9' -199.84 D 7.95x-40=-318 L

W3 BW.FL2.20 0.3-10.2' -72.64 D

Shear Check

V max = 2795 lbs

F v' = 525 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 2796 / 1 ) / 49

= 85 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 7348 lbs-ft

F b '(+) = 1 x 0.91 x 2325

= 2115 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 7349 / 1 ) x 12 / 114.3

= 771 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 10.25 / 240 x 12

= 0.512 in

Δ r = -0.119" @ 5.12 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 3-1/2"x14" LSL Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Cd

1.25 2433 lbs D+0.75L+0.75Lr 2386 lbs D+0.75L+0.75Lr

1 2795 lbs IBC 18 ASD (16-9) D+L 2727 lbs IBC 18 ASD (16-9) D+L

1.6 2583 lbs D+0.75L+0.75Lr+0.75x0.7pE 2537 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 1349 lbs IBC 18 ASD (16-8) D 1361 lbs IBC 18 ASD (16-8) D

Use 3x4 No.2 Use 3x4 No.2

BM.FL1.29 L = 11.95 ft

W0 Self Weight 0-11.9' +0 PLF D

W1 BM.FL1.29 0-11.9' -112 D

W2 PL.FL1.8 0-10.8' 6.93x-16=-110.8 D 6.93x-40=-277 L

W3 PL.FL1.9 10.8-11.9'2.83x-16=-45.2 D 2.83x-40=-113 L

W4 PL.FL1.17 0-11.3' 6.97x-16=-111.6 D 6.97x-40=-279 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.30 L = 16.5 ft

Vertical Loads

P0 BM.FL1.22 1.9' -1799 D -1956 L

P1 BM.FL1.23 3.2' -2360 D -2367 L +4836 E +2072 W+ -2072 W-

P0P1

W0 Self Weight 0-16.5' +0 PLF D

W1 BM.FL1.30 0-16.5' -48 D -240 Lr

W2 BM.FL1.30 0-16.5' -264 D

W3 BM.FL1.30 0-16.5' -340 D

W4 PL.FL1.7 0-3.2' 6.37x-16=-101.95 D 6.37x-40=-254.88 L

W5 PL.FL1.13 3.3-16.5' 7.56x-16=-120.98 D 7.56x-40=-302.44 L

W6 PL.FL1.13 3.3-16.5' -477.41 D -267.57 Lr

W7 PL.FL1.13 3.3-16.5' -183.08 D

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 6x6 No.1 Use 6x6 No.1
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BM.FL1.31 L = 8.5 ft

W0 Self Weight 0-8.5' +0 PLF D

W1 BM.FL1.31 0-8.5' -48 D -240 Lr

W2 BM.FL1.31 0-8.5' -264 D

W3 BM.FL1.31 0-8.5' -340 D

W4 PL.FL1.6 0-8.5' 7.46x-16=-119.42 D 7.46x-40=-298.56 L

Shear Check

V max = 0 lbs

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x6 No.2 Use 2x6 No.2

BM.FL1.32 L = 10.8 ft 5-1/4"x14" TJ PSL Pacific5-1/4"x14" TJ PSL Pacific

Vertical Loads

P0 SW.FL2.20 2.8' -10425 E -4292 W+ +4292 W-

P1 SW.FL2.20 0.3' 12538 E 5207 W+ -5207 W-
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P1 P0

W0 Self Weight 0-10.8' -22.97 D

W1 BM.FL1.32 0-10.8' -64 D

W2 BW.FL2.9 0-10.8' 10.12x-43=-439.52 D 10.12x-25=-258 Lr

W3 BW.FL2.9 0-10.8' -72.64 D

W4 PL.FL1.17 0-10.8' 6.97x-16=-111.6 D 6.97x-40=-279 L

W5 PL.FL1.18 0-10.8' 1.52x-24=-36.6 D 1.52x-60=-91.5 L

Shear Check

V max = 17263 lbs

F v' = 1.6 x 1 x 290

= 464 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 17264 / 1 ) / 73.5

= 352 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 45670 lbs-ft

F b '(+) = 1.6 x 0.961 x 2900

= 4459 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 45671 / 1 ) x 12 / 171.5

= 3195 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

M max = -34518 lbs-ft

F b '(-) = 1.6 x 0.961 x 2900

= 4459 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -34518 / 1 ) x 12 / 171.5

= -2415 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

Deflection Check

δmax = L / 240 = 10.8 / 240 x 12

= 0.54 in

Δ r = -0.148" @ 5.4 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 5-1/4"x14" PSL Beam

Vertical Support Determination
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Left/Top Support Right/Bottom Support

Cd

1.6 -1552 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -73 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 6581 lbs D+0.75L+0.75Lr 6581 lbs D+0.75L+0.75Lr

1 6036 lbs IBC 18 ASD (16-9) D+L 6036 lbs IBC 18 ASD (16-9) D+L

1.6 12239 lbs 0.83(D-0.7Em) 9442 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7Em))

0.9 4035 lbs IBC 18 ASD (16-8) D 4035 lbs IBC 18 ASD (16-8) D

Use 6x6 No.2 Use 6x6 No.2

BM.FL1.33 L = 10.8 ft 5-1/4"x14" TJ PSL Pacific5-1/4"x14" TJ PSL Pacific

Vertical Loads

P0 SW.FL2.22 2.9' -10425 E -4292 W+ +4292 W-

P1 SW.FL2.22 0.4' 12538 E 5207 W+ -5207 W-

P0P1

W0 Self Weight 0-10.8' -22.97 D

W1 BM.FL1.33 0-10.8' -48 D

W2 BW.FL2.10 0-10.8' 10.12x-37=-377.11 D 10.12x-20=-202.5 Lr

W3 BW.FL2.10 0-10.8' -154.36 D

W4 PL.FL1.20 0-10.6' 5.15x-16=-82.4 D 5.15x-40=-206 L

W5 PL.FL1.22 0-10.7' 1x-24=-24 D 1x-60=-60 L

Shear Check

V max = 16914 lbs

F v' = 1.6 x 1 x 290

= 464 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 16915 / 1 ) / 73.5

= 345 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)

Moment Check

M max = 46162 lbs-ft

F b '(+) = 1.6 x 0.961 x 2900

= 4459 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 46163 / 1 ) x 12 / 171.5

= 3230 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D+0.7Em)
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M max = -35326 lbs-ft

F b '(-) = 1.6 x 0.961 x 2900

= 4459 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -35326 / 1 ) x 12 / 171.5

= -2471 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D-0.7Em)

Deflection Check

δmax = L / 240 = 10.8 / 240 x 12

= 0.54 in

Δ r = -0.129" @ 5.4 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 5-1/4"x14" PSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.6 -1707 lbs IBC 18 ASD (16-15) 0.6D+0.7pE -235 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 5724 lbs D+0.75L+0.75Lr 5678 lbs D+0.75L+0.75Lr

1 5263 lbs IBC 18 ASD (16-9) D+L 5207 lbs IBC 18 ASD (16-9) D+L

1.6 12193 lbs 0.83(D-0.7Em) 8781 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7Em))

0.9 3827 lbs IBC 18 ASD (16-8) D 3811 lbs IBC 18 ASD (16-8) D

Use 6x6 No.2 Use 3x6 No.2

BM.FL1.34 L = 4.65 ft 3-1/2"x14" TJ LSL 1.55E3-1/2"x14" TJ LSL 1.55E

Vertical Loads

P0 SW.FL2.23 4.6' -12538 E -5207 W+ 5207 W-

P1 SW.FL2.23 2.1' +10425 E +4292 W+ -4292 W-

P2 BM.FL1.33 0.1' -3812 D -1396 L -1094 Lr -2799 E -1152 W+ +1152 W-

P1P2 P0

W0 Self Weight 0-4.7' -15.31 D

W1 BM.FL1.34 0-4.7' -48 D

W2 BW.FL2.10 0.1-4.7' 10.12x-37=-377.11 D 10.12x-20=-202.5 Lr

W3 BW.FL2.10 0.1-4.7' -154.36 D

W4 PL.FL1.21 0.1-4.7' 5.15x-16=-82.4 D 5.15x-40=-206 L

W5 PL.FL1.23 0.1-4.2' 4.3x-24=-103.2 D 4.3x-60=-258 L

Shear Check
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V max = 11632 lbs

F v' = 1.6 x 1 x 525

= 840 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 11633 / 1 ) / 49

= 356 psi

V

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

Moment Check

M max = 22799 lbs-ft

F b '(+) = 1.6 x 0.948 x 2325

= 3526 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 22799 / 1 ) x 12 / 114.3

= 2393 psi

M+

IBC 18 ASD ASCE
 12.4.3.1(5) 0.83(D-0.7Em)

M max = -20029 lbs-ft

F b '(-) = 1.6 x 0.948 x 2325

= 3526 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -20030 / 1 ) x 12 / 114.3

= -2102 psi

M-

IBC 18 ASD ASCE
 12.4.3.1(8) 0.83(0.6D+0.7Em)

Deflection Check

δmax = L / 240 = 4.65 / 240 x 12

= 0.233 in

Δ r = -0.012" @ 2.33 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 3-1/2"x14" LSL Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

-4681 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

1.25 8575 lbs D+0.75L+0.75Lr 2843 lbs D+0.75L+0.75Lr

1 8021 lbs IBC 18 ASD (16-9) D+L 2731 lbs IBC 18 ASD (16-9) D+L

1.6 11517 lbs 0.83(D+0.75L+0.75Lr-0.75(0.7Em)) 15308 lbs 0.83(D+0.7Em)

0.9 5580 lbs IBC 18 ASD (16-8) D 1768 lbs IBC 18 ASD (16-8) D

Use 6x6 No.2 Use 6x6 No.2
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BM.FL1.35 L = 10 ft 4x10 DF-L No.2 4x10 DF-L No.2

W0 Self Weight 0-10' -7.51 D

W1 PL.FL1.24 0-9.9' 3.33x-24=-79.8 D 3.33x-60=-199.5 L

Shear Check

V max = 1433 lbs

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1434 / 1 ) / 32.4

= 66 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 3584 lbs-ft

F b '(+) = 1.2 x 1 x 0.989 x 900

= 1068 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 3584 / 1 ) x 12 / 49.9

= 861 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 10 / 240 x 12

= 0.5 in

Δ r = -0.175" @ 5 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 4x10 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1184 lbs D+0.75L+0.75Lr 1157 lbs D+0.75L+0.75Lr

1 1433 lbs IBC 18 ASD (16-9) D+L 1400 lbs IBC 18 ASD (16-9) D+L

1.6 1232 lbs D+0.75L+0.75Lr+0.75x0.7pE 1204 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 436 lbs IBC 18 ASD (16-8) D 427 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.36 L = 4.6 ft 2x10 DF-L No.2 2x10 DF-L No.2

Vertical Loads

P0 BM.FL1.35 0.1' -426 D -974 L

P0

W0 Self Weight 0-4.6' -3.22 D

W1 PL.FL1.23 0.3-4.5' 4.3x-24=-103.2 D 4.3x-60=-258 L

Shear Check

V max = -791 lbs

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -791 / 1 ) / 13.9

= -85 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 952 lbs-ft

F b '(+) = 1.1 x 1 x 0.96 x 900

= 950 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 953 / 1 ) x 12 / 21.4

= 534 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 4.6 / 240 x 12

= 0.23 in

Δ r = -0.023" @ 2.3 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 2x10 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1752 lbs D+0.75L+0.75Lr 651 lbs D+0.75L+0.75Lr

1 2123 lbs IBC 18 ASD (16-9) D+L 791 lbs IBC 18 ASD (16-9) D+L

1.6 1823 lbs D+0.75L+0.75Lr+0.75x0.7pE 676 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 638 lbs IBC 18 ASD (16-8) D 231 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.37 L = 6.5 ft 4x6 DF-L No.2 4x6 DF-L No.2

Vertical Loads

P0 BM.FL1.36 6.4' -638 D -1485 L

P0

W0 Self Weight 0-6.5' -4.46 D

Shear Check

V max = -190 lbs

(Load pattern: right cantilever)

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -190 / 1 ) / 19.3

= -14 psi

V

IBC 18 ASD (16-9) D+L

Moment Check

M max = -1062 lbs-ft

(Load pattern: right cantilever)

F b '(-) = 1.3 x 1 x 0.996 x 900

= 1165 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -1062 / 1 ) x 12 / 17.6

= -724 psi

M-

IBC 18 ASD (16-9) D+L

Deflection Check

(Load paƩern: right canƟlever)  

Allow DeflecƟon = L / 240 = 6 / 240 x 12 = 0.3"  

Max DeflecƟon = 0.053" @ 3.51'

(Load paƩern: right canƟlever) Right Cant.

Allow DeflecƟon = L/120 = 0.05" = 0.05"  

Max Deflection = -0.026"

δmax = L / 240 = 6 / 240 x 12

= 0.3 in

Δ r = 0.053" @ 3.51 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 4x6 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1 -163 lbs IBC 18 ASD (16-9) D+L

1 2316 lbs IBC 18 ASD (16-9) D+L

Use 2x4 No.2 Use 2x4 No.2

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 73 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

G
R

A
V

IT
Y

 D
ES

IG
N



BM.FL1.38 L = 15.85 ft

W0 Self Weight 0-15.9' +0 PLF D

W1 PL.FL1.25 0-15.9' 2.9x-24=-69.6 D 2.9x-60=-174 L

Shear Check

V max = 0 lbs

(Load pattern: left cantilever)

F v' =

= 0 psi

f v =

= 0 psi

V

Deflection Check

(Load paƩern: leŌ canƟlever)  

Allow DeflecƟon =  = 0"  

Max DeflecƟon = 0" @ 0'

(Load paƩern: leŌ canƟlever) LeŌ Cant.

Allow DeflecƟon =  = 0"  

Max Deflection = 0"

δmax = 0 in

Δ r = 0" @ 0 ft

Defl.

Failed  Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Use 2x4 No.2 Use 2x4 No.2

BM.FL1.39 L = 5.55 ft 2x10 DF-L No.2 2x10 DF-L No.2

Vertical Loads

P0 BM.FL1.38 5.4' -701 D -1442 L

P0

W0 Self Weight 0-5.6' -3.22 D

Shear Check
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V max = -243 lbs

(Load pattern: right cantilever)

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -244 / 1 ) / 13.9

= -26 psi

V

IBC 18 ASD (16-9) D+L

Moment Check

M max = -1179 lbs-ft

(Load pattern: right cantilever)

F b '(-) = 1.1 x 1 x 0.945 x 900

= 935 psi

f b (-) = ( MmaxNegative / # of beam ) x 12 in/ft / S= ( -1179 / 1 ) x 12 / 21.4

= -661 psi

M-

IBC 18 ASD (16-9) D+L

Deflection Check

(Load paƩern: right canƟlever)  

Allow DeflecƟon = L / 240 = 5 / 240 x 12 = 0.25"  

Max DeflecƟon = 0.02" @ 2.89'

(Load paƩern: right canƟlever) Right Cant.

Allow DeflecƟon = L/120 = 0.055" = 0.055"  

Max Deflection = -0.014"

δmax = L / 240 = 5 / 240 x 12

= 0.25 in

Δ r = 0.02" @ 2.89 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 2x10 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1 -227 lbs IBC 18 ASD (16-9) D+L

1 2389 lbs IBC 18 ASD (16-9) D+L

Use 2x4 No.2 Use 3x4 No.2
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BM.FL1.40 L = 6.5 ft 6x10 DF-L No.2 6x10 DF-L No.2

W0 Self Weight 0-6.5' -12.11 D

W1 PL.FL1.26 0-6.5' 8.8x-16=-140.8 D 8.8x-40=-352 L

W2 PL.FL1.26 0-6.5' -377.11 D -202.5 Lr

W3 PL.FL1.26 0-6.5' -154.36 D

Shear Check

V max = 3368 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 3368 / 1 ) / 52.3

= 96 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 5473 lbs-ft

F b '(+) = 1 x 0.997 x 875

= 872 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 5473 / 1 ) x 12 / 82.7

= 794 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 6.5 / 240 x 12

= 0.325 in

Δ r = -0.087" @ 3.25 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 6x10 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 3575 lbs D+0.75L+0.75Lr 3575 lbs D+0.75L+0.75Lr

1 3368 lbs IBC 18 ASD (16-9) D+L 3368 lbs IBC 18 ASD (16-9) D+L

1.6 3822 lbs D+0.75L+0.75Lr+0.75x0.7pE 3822 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 2224 lbs IBC 18 ASD (16-8) D 2224 lbs IBC 18 ASD (16-8) D

Use 3x4 No.2 Use 3x4 No.2
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BM.FL1.41 L = 3.15 ft 6x6 DF-L No.2 6x6 DF-L No.2

W0 Self Weight 0-3.2' -7.01 D

W1 PL.FL1.3 0-3.2' 7.07x-16=-113.2 D 7.07x-40=-283 L

W2 PL.FL1.26 0-3.2' 8.8x-16=-140.8 D 8.8x-40=-352 L

Shear Check

V max = -1411 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( -1411 / 1 ) / 30.3

= -69 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 1111 lbs-ft

F b '(+) = 1 x 0.999 x 750

= 749 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1111 / 1 ) x 12 / 27.7

= 481 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 3.15 / 240 x 12

= 0.157 in

Δ r = -0.02" @ 1.58 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 6x6 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1161 lbs D+0.75L+0.75Lr 1161 lbs D+0.75L+0.75Lr

1 1411 lbs IBC 18 ASD (16-9) D+L 1411 lbs IBC 18 ASD (16-9) D+L

1.6 1206 lbs D+0.75L+0.75Lr+0.75x0.7pE 1206 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 411 lbs IBC 18 ASD (16-8) D 411 lbs IBC 18 ASD (16-8) D

Use 2x6 No.2 Use 2x6 No.2
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BM.FL1.42 L = 4 ft 6x6 DF-L No.2 6x6 DF-L No.2

W0 Self Weight 0-4' -7.01 D

W1 PL.FL1.26 0-1.3' 8.8x-16=-140.8 D 8.8x-40=-352 L

W2 PL.FL1.26 0-1.3' -377.11 D -202.5 Lr

W3 PL.FL1.26 0-1.3' -154.36 D

W4 PL.FL1.27 1.4-4' 4.72x-16=-75.6 D 4.72x-40=-189 L

W5 PL.FL1.27 1.4-4' -377.11 D -202.5 Lr

W6 PL.FL1.27 1.4-4' -154.36 D

W7 PL.FL1.27 1.5-4' +9.98 D

Shear Check

V max = 1821 lbs

F v' = 170 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1822 / 1 ) / 30.3

= 90 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 1661 lbs-ft

F b '(+) = 1 x 0.999 x 750

= 749 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 1662 / 1 ) x 12 / 27.7

= 719 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 4 / 240 x 12

= 0.2 in

Δ r = -0.054" @ 2 ft

Defl.

IBC 18 ASD
 T 1604.3 (fd)D+0.75L+0.75Lr

Use 6x6 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1980 lbs D+0.75L+0.75Lr 1821 lbs D+0.75L+0.75Lr

1 1821 lbs IBC 18 ASD (16-9) D+L 1623 lbs IBC 18 ASD (16-9) D+L

1.6 2120 lbs D+0.75L+0.75Lr+0.75x0.7pE 1955 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 1268 lbs IBC 18 ASD (16-8) D 1212 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BM.FL1.43 L = 10.3 ft 4x10 DF-L No.2 4x10 DF-L No.2

W0 Self Weight 0-10.3' -7.51 D

W1 PL.FL1.28 0-10.3' 3.12x-24=-75 D 3.12x-60=-187.5 L

Shear Check

V max = 1390 lbs

F v' = 180 psi

f v = 1.5 x ( Vmax / # of beam ) / Area = 1.5 x ( 1391 / 1 ) / 32.4

= 64 psi

V

IBC 18 ASD (16-9) D+L
Moment Check

M max = 3580 lbs-ft

F b '(+) = 1.2 x 1 x 0.988 x 900

= 1067 psi

f b (+) = ( MmaxPositive / # of beam ) x 12 in/ft / S= ( 3581 / 1 ) x 12 / 49.9

= 861 psi

M+

IBC 18 ASD (16-9) D+L

Deflection Check

δmax = L / 240 = 10.3 / 240 x 12

= 0.515 in

Δ r = -0.185" @ 5.15 ft

Defl.

IBC 18 ASD T 1604.3 (fd)D+L

Use 4x10 No.2 Beam

Vertical Support Determination

Left/Top Support Right/Bottom Support

Cd

1.25 1149 lbs D+0.75L+0.75Lr 1149 lbs D+0.75L+0.75Lr

1 1390 lbs IBC 18 ASD (16-9) D+L 1390 lbs IBC 18 ASD (16-9) D+L

1.6 1196 lbs D+0.75L+0.75Lr+0.75x0.7pE 1196 lbs D+0.75L+0.75Lr+0.75x0.7pE

0.9 424 lbs IBC 18 ASD (16-8) D 424 lbs IBC 18 ASD (16-8) D

Use 2x4 No.2 Use 2x4 No.2
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BEARING WALLS

EXTERIOR

BW.RF0.2 H = 9.08

Exterior  3x4 No.2 Stud @16" o.c.

Applied Loads

Gravity Loads (plf)

D L Lr Sn

Levels Above 154.36 0 0

Roof 1 trib 11.28' 11.28' x 22 = 248.16 0 11.28' x 20 = 225.6

Lateral Forces (psf)

W

Design Pressure, p 28.29

Results

Max Allow Load Combination

Gravity Loads Only

Stud Axial Stress (psf) 96 463 IBC 18 ASD (16-10) D+Lr

Wall Plate Stress (psf) 96 719 IBC 18 ASD (16-10) D+Lr

Gravity Loads + Lateral Forces

Interaction Stress Ratio 0.269 1 IBC 18 ASD (16-12) D+0.6W(-)

Deflection (inch) 0.18 0.303 IBC 18 ASD (16-12) D+0.6W(-)

Use 3x4 No.2 Stud @16" o.c.

BW.RF0.3 H = 9.08

Exterior  3x4 No.2 Stud @16" o.c.

Applied Loads

Gravity Loads (plf)

D L Lr Sn

Levels Above 154.36 0 0

Roof 1 trib 11.28' 11.28' x 22 = 248.16 0 11.28' x 20 = 225.6

Lateral Forces (psf)

W

Design Pressure, p 28.29

Results

Max Allow Load Combination

Gravity Loads Only

Stud Axial Stress (psf) 96 463 IBC 18 ASD (16-10) D+Lr

Wall Plate Stress (psf) 96 719 IBC 18 ASD (16-10) D+Lr

Gravity Loads + Lateral Forces
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Gravity Loads + Lateral Forces

Interaction Stress Ratio 0.269 1 IBC 18 ASD (16-12) D+0.6W(-)

Deflection (inch) 0.18 0.303 IBC 18 ASD (16-12) D+0.6W(-)

Use 3x4 No.2 Stud @16" o.c.

BW.FL2.1 H = 9.08

Exterior  3x4 No.2 Stud @16" o.c.

Applied Loads

Gravity Loads (plf)

D L Lr Sn

Levels Above 308.72 0 0

Roof 1 trib 11.28' 11.28' x 22 = 248.16 0 11.28' x 20 = 225.6

Lateral Forces (psf)

W

Design Pressure, p 28.29

Results

Max Allow Load Combination

Gravity Loads Only

Stud Axial Stress (psf) 119 463 IBC 18 ASD (16-10) D+Lr

Wall Plate Stress (psf) 119 719 IBC 18 ASD (16-10) D+Lr

Gravity Loads + Lateral Forces

Interaction Stress Ratio 0.3 1 IBC 18 ASD (16-12) D+0.6W(-)

Deflection (inch) 0.19 0.303 IBC 18 ASD (16-12) D+0.6W(-)

Use 3x4 No.2 Stud @16" o.c.

BW.FL2.2 H = 9.08

Exterior  3x4 No.2 Stud @16" o.c.

Applied Loads

Gravity Loads (plf)

D L Lr Sn

Levels Above 308.72 0 0

Floor 1 trib 7.95' 7.95' x 16 = 127.2 7.95' x 40 = 318 0

Lateral Forces (psf)

W

Design Pressure, p 28.29

Results

Max Allow Load Combination

Gravity Loads Only

Stud Axial Stress (psf) 115 454 IBC 18 ASD (16-9) D+L
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Wall Plate Stress (psf) 115 719 IBC 18 ASD (16-9) D+L

Gravity Loads + Lateral Forces

Interaction Stress Ratio 0.257 1 IBC 18 ASD (16-13) D+0.75L+0.75Lr+0.45W(-)

Deflection (inch) 0.182 0.303 IBC 18 ASD (16-12) D+0.6W(-)

Use 3x4 No.2 Stud @16" o.c.
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SEISMIC

SEISMIC ANALYSIS

Seismic Analysis Procedure

S1 = .471 Site Class = D Default TL = 8

SS = 1.319 Fv = 1.829 Ω0 = 3.0

SD1 = 0.574 Fa = 1.2 Cd = 4.0

SDS = 1.055 SDC = D

East-West (X dir)

hn = 33.7 I = 1 R = 6.5

Ct = 0.02 T = 0.28 k = 1

Cs = SDS / ( R / I ) = 0.162 ASCE 7-16 12.8-2

Cs max1 = S D1 / ( T x ( R / I ) ) for T L > T = 0.315 ASCE 7-16 12.8-3

Cs max2 = S D1 x TL / ( T
2

x ( R / I ) ) for T L < T = 9.011 ASCE 7-16 12.8-4

Cs min1 = 0.044 x S DS x I = 0.046 ASCE 7-16 12.8-5

Cs min2 = 0.5 x S 1 / ( R / I ) for S 1 > 0.6 = 0.036 ASCE 7-16 12.8-6

Use V = 0.162W

North-South (Y dir)

hn = 33.7 I = 1 R = 6.5

Ct = 0.02 T = 0.28 k = 1

Cs = SDS / ( R / I ) = 0.162 ASCE 7-16 12.8-2

Cs max1 = S D1 / ( T x ( R / I ) ) for T L > T = 0.315 ASCE 7-16 12.8-3

Cs max2 = S D1 x TL / ( T
2

x ( R / I ) ) for T L < T = 9.011 ASCE 7-16 12.8-4

Cs min1 = 0.044 x S DS x I = 0.046 ASCE 7-16 12.8-5

Cs min2 = 0.5 x S 1 / ( R / I ) for S 1 > 0.6 = 0.036 ASCE 7-16 12.8-6

Use V = 0.162W

Mass Distribution:  (use wall wt in both dir)

Level W (lbs) H (ft) WxH WxH/Σ(WxH) A (sq ft) F (lbs) F/W F/A pE SW

ROOF 137972.6 33.7 4649677 51.39 3470.4 34909 0.253 10.06 10.06

FLOOR2 145224.5 20.62 2994529 33.1 3470.4 22482.4 0.155 6.48 6.48

FLOOR1 136108.2 10.31 1403276 15.51 3470.4 10535.6 0.077 3.04 3.04

Total 419305.4 - 9047482 100 10411.3 67927
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WIND

WIND LOADS

Wind Analysis Procedure
Directional All-Heights Procedure - ASCE 7-16 sec 27

Exposure Class C

Basic Wind Speed = 95 mph

Ground Elevation Factor K e = 1

K1 , K2 , K3 = 0, 0, 0

Kzt = 1

Main Force Resisting System Wind Pressure
Wind Pressure = q GC p + / - q i GCpi

q = 0.00256 Kz Kzt Kd Ke V
2

Transverse Elevation: 0.67'

10.98'

21.29'

30.37'

38.37'
1

0
.3

1
'

1
0

.3
1

'
1

2
.5

4
'

Tributary Height

264.3 plf

161.2 plf

154.1 plf

Resultant Windward

99.0 plf

28.8 plf

24.6 plf

Resultant Leeward

Longitudinal Elevation: 0.67'

10.98'

21.29'

30.37'

34.37'

1
0

.3
1

'
1

0
.3

1
'

8
.5

4
'

Tributary Height

264.3 plf

161.2 plf

154.1 plf

Resultant Windward

121.0 plf

50.2 plf

50.2 plf

Resultant Leeward
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METHOD OF CALCULATION

East-West (X dir) Longitudinal
Flexible

North-South (Y dir) Transverse
Flexible
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SHEAR LINES

SUMMARY

Shear Line Direction Total Lateral Force (E/W lbs) Total Shear Wall Length (ft)

SL.RF0.1 Y 4042 / 3535 11.42

SL.RF0.2 Y 7331 / 6492 28

SL.RF0.3 Y 6706 / 5885 28

SL.RF0.4 Y 6706 / 5885 28

SL.RF0.5 Y 6706 / 5885 28

SL.RF0.6 Y 3417 / 2928 12

SL.RF0.A X 18035 / 7812 51.5

SL.RF0.C X 18035 / 7812 80

SL.FL2.1 Y 6645 / 5474 24

SL.FL2.2 Y 12052 / 10054 28

SL.FL2.3 Y 11024 / 9114 28

SL.FL2.4 Y 11024 / 9114 28

SL.FL2.5 Y 11024 / 9114 28

SL.FL2.6 Y 5618 / 4535 18

SL.FL2.A X 21612 / 9050 45

SL.FL2.B X 11579 / 4144 24

SL.FL2.C X 0 / 0 0

SL.FL1.1 Y 7865 / 7349 23.17

SL.FL1.2 Y 14265 / 13497 31.5

SL.FL1.3 Y 13048 / 12236 23.5

SL.FL1.4 Y 13048 / 12236 31.5

SL.FL1.5 Y 13048 / 12236 23.5

SL.FL1.6 Y 6649 / 6088 22.5

SL.FL1.A X 3810 / 1702 12

SL.FL1.C X 15139 / 6953 33.25

SL.FL1.B1 X 11464 / 6284 18

DESIGN FORCES

SEISMIC FORCES

Sds = 1.055 I = 1 SDS D to F and Irregular per 12.3.3.4

Cs = 0.162 p (diaphragm) = 1 p (shear wall) = 1

Lateral Force Distribution: (Use wall weight in both dir)
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East-West (X Dir)

Level W(lbs) H(ft)
WxH 
 (kip-Ō)

WxH /
Σ(WxH)

Area
(Ō2)

F(lbs)
pE for
SW
(psf)

pE for
Collector
(psf)

pE for
DP
(psf)

ASCE
7-16
12.10.1

ASCE
7-16
12.10.2

ROOF 140803.3 33.7 4745.1 50.85% 3599.1 36071.1 10.02 12.53 10.02 10.02 8.26

FLOOR2 147751.3 20.62 3046.6 32.65% 3628.4 23159.9 6.38 10.74 8.59 8.36 8.59

FLOOR1 149295.3 10.31 1539.2 16.5% 4294.6 11701 2.72 9.17 7.34 5.63 7.34

Amplification factor for Collector Design, Af = pE for Collector / pE for SW)

North-South (Y Dir)

Level W(lbs) H(ft)
WxH 
 (kip-Ō)

WxH /
Σ(WxH)

Area
(Ō2)

F(lbs)
pE for
SW
(psf)

pE for
Collector
(psf)

pE for
DP
(psf)

ASCE
7-16
12.10.1

ASCE
7-16
12.10.2

ROOF 137972.6 33.7 4649.7 51.39% 3470.4 34909 10.06 12.57 10.06 10.06 8.39

FLOOR2 145224.5 20.62 2994.5 33.1% 3470.4 22482.4 6.48 11.04 8.83 8.48 8.83

FLOOR1 136108.2 10.31 1403.3 15.51% 3470.4 10535.6 3.04 10.34 8.28 6.35 8.27

Amplification factor for Collector Design, Af = pE for Collector / pE for SW)

SHEAR LINE ANALYSIS

SL.RF0.1 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 4042 3535

2.8'26.5'3.2'

SW2

E = 2360
W = 2064

SW1

E = 1681
W = 1470

6.7'4.8'

E = 4042
W = 3535

0 1 2 3 4 5

Collector Force Analysis

Results
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0 1 2 3 4 5

832

-1302

Max Drag Force = 1302 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.6 0.6D + 0.7pE = 247 260 T: -2293 / -2293 E / E govern 0.36

Mark 9 0.6D + 0.6W = 185 290 T: -1592 / -1592 6250 / 6250 -

L x H: 4.75 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw2 SW.RF0.7 0.6D + 0.7pE = 247 260 T: -2199 / -2199 E / E govern 0.31

Mark 9 0.6D + 0.6W = 185 290 T: -1514 / -1514 6045 / 6045 -

L x H: 6.67 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.6

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.36 in

Δ Amp = Cd x Defl = 4 x 0.36 in = 1.46 in

SL.RF0.2 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 7331 6492
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1.5'14.5'

SW1

E = 7331
W = 6492

28'

E = 7331
W = 6492

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-2114

219

Max Drag Force = 2114 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.15 0.6D + 0.7pE = 183 260 T: -1234 / -1234 E / E govern 0.15

Mark 9 0.6D + 0.6W = 139 290 T: -676 / -676 4211 / 4211 -

L x H: 28 x 9.08 HTT4 /1P screw 5/8" rod 1 /4x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 14x4 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.15
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Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.15 in

Δ Amp = Cd x Defl = 4 x 0.15 in = 0.62 in

SL.RF0.3 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 6706 5885

2'14.5'

SW1

E = 6706
W = 5885

28'

E = 6706
W = 5885

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-1912

264

Max Drag Force = 1912 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.16 0.6D + 0.7pE = 167 260 T: -1089 / -1089 E / E govern 0.14

Mark 9 0.6D + 0.6W = 126 290 T: -555 / -555 3852 / 3852 -

L x H: 28 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x4 DF-L No.2 /
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HTT4 /1P screw 5/8" rod 13x4 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.16

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.14 in

Δ Amp = Cd x Defl = 4 x 0.14 in = 0.56 in

SL.RF0.4 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 6706 5885

18.5'

SW1

E = 6706
W = 5885

28'

E = 6706
W = 5885

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-2286

124

Max Drag Force = 2286 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results
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Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.17 0.6D + 0.7pE = 167 260 T: -572 / -572 E / E govern 0.13

Mark 9 0.6D + 0.6W = 126 290 T: 0 / 0 3852 / 3852 -

L x H: 28 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 13x4 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.17

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.13 in

Δ Amp = Cd x Defl = 4 x 0.13 in = 0.53 in

SL.RF0.5 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 6706 5885

15.5'

SW1

E = 6706
W = 5885

28'

E = 6706
W = 5885

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-2044

132

Max Drag Force = 2044 (E)
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Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.18 0.6D + 0.7pE = 167 260 T: 0 / -606 E / E govern 0.13

Mark 9 0.6D + 0.6W = 126 290 T: 0 / 0 3852 / 3852 -

L x H: 28 x 9.08 Not Reqd / 3x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 13x4 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.18

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.13 in

Δ Amp = Cd x Defl = 4 x 0.13 in = 0.53 in

SL.RF0.6 Y Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 3417 2928

9'23.5'

SW1

E = 3417
W = 2928

12'

E = 3417
W = 2928

0 1 2 3

Collector Force Analysis

Results
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0 1 2 3

-1579

605

Max Drag Force = 1579 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.13 0.6D + 0.7pE = 199 260 T: 0 / -1469 E / E govern 0.19

Mark 9 0.6D + 0.6W = 146 290 T: 0 / -831 8881 / 4694 -

L x H: 12 x 9.08 Not Reqd / 3x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.13

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.19 in

Δ Amp = Cd x Defl = 4 x 0.19 in = 0.77 in

SL.RF0.A X Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 18035 7812
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17'17.1'

SW1

E = 2626
W = 1164

SW3

E = 2626
W = 1164

SW2

E = 2626
W = 1164

SW5

E = 7354
W = 3074

SW4

E = 2802
W = 1243

7.8' 7.8'7.5'21' 8'

E = 18035
W = 7812

0 1 2 3 4 5 6 8

Collector Force Analysis

Results

0 1 2 3 4 5 6 8

-3469

956

Max Drag Force = 3469 (E)

Use (2) CS14, Allowable (E/W) = 5200 / 5200 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.2 0.6D + 0.7pE = 437 490 T: -1701 / -1701 E / E govern 0.21

Mark 11 0.6D + 0.6W = 166 585 T: 0 / 0 5927 / 5927 -

L x H: 7.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw2 SW.RF0.3 0.6D + 0.7pE = 437 490 T: -1701 / -1701 E / E govern 0.21

Mark 11 0.6D + 0.6W = 166 585 T: 0 / 0 5927 / 5927 -

L x H: 7.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw3 SW.RF0.4 0.6D + 0.7pE = 437 490 T: -1728 / -1701 E / E govern 0.22

Mark 11 0.6D + 0.6W = 166 585 T: -35 / 0 5927 / 5927 -

L x H: 7.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw4 SW.RF0.5 0.6D + 0.7pE = 437 490 T: -1646 / -1677 E / E govern 0.22
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Mark 11 0.6D + 0.6W = 166 585 T: 0 / 0 5904 / 5904 -

L x H: 8 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

CS16 2x6 DF-L No.2

sw5 SW.RF0.20 0.6D + 0.7pE = 571 640 T: -75 / 0 E / E govern 0.17

Mark 12 0.6D + 0.6W = 204 720 T: 0 / 0 5668 / 5668 -

L x H: 21 x 9.08 Not Reqd / Not Reqd 2x6 DF-L No.2 / 2x6 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.5

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.22 in

Δ Amp = Cd x Defl = 4 x 0.22 in = 0.87 in

SL.RF0.C X Dir Level ROOF

Lateral Forces (lbs) E W

Flexible Analysis 18035 7812

SW1

E = 3607
W = 1562

SW3

E = 3607
W = 1562

SW2

E = 3607
W = 1562

SW4

E = 3607
W = 1562

16.1' 16.2'16.3' 16.2'

E = 18035
W = 7812

0 1 2 3 5

SW5

E = 3607
W = 1562

16'

E = 18035
W = 7812

5 7

Collector Force Analysis
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Results

0 1 2 3 5

-77

5 7

23

-35

Max Drag Force = 77 (E)

Use , Allowable (E/W) = 100 / 100 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.RF0.8 0.6D + 0.7pE = 350 490 T: -114 / -114 E / E govern 0.11

Mark 11 0.6D + 0.6W = 130 585 T: 0 / 0 3676 / 3676 -

L x H: 16 x 9.08 Not Reqd / Not Reqd 2x6 DF-L No.2 / 2x6 DF-L No.2

sw2 SW.RF0.9 0.6D + 0.7pE = 350 490 T: -114 / -114 E / E govern 0.11

Mark 11 0.6D + 0.6W = 130 585 T: 0 / 0 3676 / 3676 -

L x H: 16 x 9.08 Not Reqd / Not Reqd 2x6 DF-L No.2 / 2x6 DF-L No.2

sw3 SW.RF0.10 0.6D + 0.7pE = 350 490 T: -114 / -114 E / E govern 0.11

Mark 11 0.6D + 0.6W = 130 585 T: 0 / 0 3676 / 3676 -

L x H: 16 x 9.08 Not Reqd / Not Reqd 2x6 DF-L No.2 / 2x6 DF-L No.2

sw4 SW.RF0.11 0.6D + 0.7pE = 350 490 T: -136 / -114 E / E govern 0.11

Mark 11 0.6D + 0.6W = 130 585 T: 0 / 0 3676 / 3676 -

L x H: 16 x 9.08 Not Reqd / Not Reqd 3x4 DF-L No.2 / 3x4 DF-L No.2

sw5 SW.RF0.12 0.6D + 0.7pE = 350 490 T: -114 / -145 E / E govern 0.11

Mark 11 0.6D + 0.6W = 130 585 T: 0 / 0 3676 / 3676 -

L x H: 16 x 9.08 Not Reqd / Not Reqd 3x4 DF-L No.2 / 3x4 DF-L No.2

Deflection Analysis

Worst Case SW.RF0.8
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Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SL.FL2.1 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 6645 5474

SW.RF0.7
E = 2360
W = 2064

SW.RF0.6
E = 1681
W = 1470

19.5'

SW2

E = 3322
W = 2737

SW1

E = 3322
W = 2737

12'12'

E = 2603
W = 1939

0 1 2 3 4 5 6 8

Collector Force Analysis

Results

0 1 2 3 4 5 6 8

943

-432

Max Drag Force = 943 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.7 0.6D + 0.7pE = 430 490 T: -1071 / -1830 E / E govern 0.2

Mark 11 0.6D + 0.6W = 303 585 T: -499 / -597 2769 / 2085 -
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L x H: 12 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw2 SW.FL2.8 0.6D + 0.7pE = 430 490 T: -2087 / -2197 E / E govern 0.21

Mark 11 0.6D + 0.6W = 303 585 T: -706 / -852 5183 / 5183 -

L x H: 12 x 9.08 HTT4 /1P screw 5/8" rod 1 /4x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 14x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.8

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.85 in

SL.FL2.2 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 12052 10054

SW.RF0.15
E = 7331
W = 6492

1.5'14.5'

SW1

E = 12052
W = 10054

28'

E = 4721
W = 3562

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-1856

192

Max Drag Force = 1856 (E)

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 99 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.16 0.6D + 0.7pE = 301 350 T: -2091 / -2648 E / E govern 0.18

Mark 10 0.6D + 0.6W = 215 435 T: 0 / -617 4857 / 4857 -

L x H: 28 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.16

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.18 in

Δ Amp = Cd x Defl = 4 x 0.18 in = 0.71 in

SL.FL2.3 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 11024 9114

SW.RF0.16
E = 6706
W = 5885

2'14.5'

SW1

E = 11024
W = 9114

28'

E = 4318
W = 3229

0 1 2 3

Collector Force Analysis

Results
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0 1 2 3

-1678

231

Max Drag Force = 1678 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.17 0.6D + 0.7pE = 275 350 T: -2146 / -2468 E / E govern 0.16

Mark 10 0.6D + 0.6W = 195 435 T: -169 / -596 4443 / 4443 -

L x H: 28 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.17

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.16 in

Δ Amp = Cd x Defl = 4 x 0.16 in = 0.66 in

SL.FL2.4 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 11024 9114

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 101 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



SW.RF0.17
E = 6706
W = 5885

2'18.5'

SW1

E = 11024
W = 9114

28'

E = 4318
W = 3229

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-1965

212

Max Drag Force = 1965 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.18 0.6D + 0.7pE = 275 350 T: -279 / -1751 E / E govern 0.15

Mark 10 0.6D + 0.6W = 195 435 T: 0 / 0 2893 / 4443 -

L x H: 28 x 9.08 Not Reqd / 2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.18
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.15 in

Δ Amp = Cd x Defl = 4 x 0.15 in = 0.6 in

SL.FL2.5 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 11024 9114

SW.RF0.18
E = 6706
W = 5885

15.5'

SW1

E = 11024
W = 9114

28'

E = 4318
W = 3229

0 1 2 3

Collector Force Analysis

Results

0 1 2 3

-1794

116

Max Drag Force = 1794 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.2 0.6D + 0.7pE = 275 350 T: -1085 / -1775 E / E govern 0.16

Mark 10 0.6D + 0.6W = 195 435 T: 0 / 0 4443 / 4443 -

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 103 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



L x H: 28 x 9.08 CS14 / 2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.16 in

Δ Amp = Cd x Defl = 4 x 0.16 in = 0.63 in

SL.FL2.6 Y Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 5618 4535

SW.RF0.13
E = 3417
W = 2928

9'14.6'2.9'

SW2

E = 1872
W = 1511

SW1

E = 3745
W = 3023

6' 12'

E = 2200
W = 1606

0 1 2 3 4 5

Collector Force Analysis

Results

0 1 2 3 4 5
-170

1148

Max Drag Force = 1148 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis
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Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.14 0.6D + 0.7pE = 218 260 T: -1659 / -3224 E / E govern 0.25

Mark 9 0.6D + 0.6W = 151 290 T: 0 / -1667 14147 / 10537 -

L x H: 12 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw2 SW.FL2.34 0.6D + 0.7pE = 218 260 T: -1865 / -1865 E / E govern 0.27

Mark 9 0.6D + 0.6W = 151 290 T: -915 / -915 6108 / 6108 -

L x H: 6 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.34

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.27 in

Δ Amp = Cd x Defl = 4 x 0.27 in = 1.08 in

SL.FL2.A X Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 21612 9050

SW.RF0.4 SW.RF0.5SW.RF0.20

SW.RF0.3SW.RF0.2

17'17.1'2.8'3.2'

SW1

E = 3361
W = 1407

SW3

E = 3602
W = 1508

SW2

E = 3602
W = 1508

SW5

E = 3602
W = 1508

SW4

E = 3602
W = 1508

SW6

E = 3842
W = 1609

7' 7.5'7.9' 7.5'7.8'8'

E = 3576
W = 1238

0 1 2 3 4 5 6 7 8 9 12

Forces Above E W

SW.RF0.4 2626 1164

SW.RF0.5 2802 1243

SW.RF0.20 7354 3074

SW.RF0.3 2626 1164

SW.RF0.2 2626 1164

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 105 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Collector Force Analysis

Results

0 1 2 3 4 5 6 7 8 9 12

1189

-395

Max Drag Force = 1189 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.1 0.6D + 0.7pE = 336 350 T: -3368 / -2866 E / E govern 0.35

Mark 10 0.6D + 0.6W = 120 435 T: -857 / -190 9278 / 9278 -

L x H: 7 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 13x6 DF-L No.2

sw2 SW.FL2.3 0.6D + 0.7pE = 336 350 T: -5153 / -5153 E / E govern 0.3

Mark 10 0.6D + 0.6W = 120 435 T: -986 / -986 15158 / 15158 -

L x H: 7.5 x 9.08 (2) CS14 / (2) CS14 4x6 DF-L No.2 / 4x6 DF-L No.2

sw3 SW.FL2.4 0.6D + 0.7pE = 336 350 T: -5153 / -5153 E / E govern 0.3

Mark 10 0.6D + 0.6W = 120 435 T: -986 / -986 15158 / 15158 -

L x H: 7.5 x 9.08 (2) CS14 / (2) CS14 4x6 DF-L No.2 / 4x6 DF-L No.2

sw4 SW.FL2.5 0.6D + 0.7pE = 336 350 T: -5184 / -5153 E / E govern 0.3

Mark 10 0.6D + 0.6W = 120 435 T: -1027 / -986 15158 / 15158 -

L x H: 7.5 x 9.08 (2) CS14 / (2) CS14 4x6 DF-L No.2 / 4x6 DF-L No.2

sw5 SW.FL2.6 0.6D + 0.7pE = 336 350 T: -5144 / -2769 E / E govern 0.3

Mark 10 0.6D + 0.6W = 120 435 T: -983 / -80 15135 / 9231 -

L x H: 7.5 x 9.08 (2) CS14 / (2) CS14 4x6 DF-L No.2 / 3x6 DF-L No.2

sw6 SW.FL2.28 0.6D + 0.7pE = 336 350 T: -3294 / -5081 E / E govern 0.35

Mark 10 0.6D + 0.6W = 120 435 T: -792 / -955 9190 / 14858 -

L x H: 8 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x6 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 4x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.28
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.35 in

Δ Amp = Cd x Defl = 4 x 0.35 in = 1.39 in

SL.FL2.B X Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 11579 4144

6.1'24.5'27.6'4.4'

SW1

E = 3859
W = 1381

SW3

E = 3859
W = 1381

SW2

E = 3859
W = 1381

8' 8'8'

E = 11579
W = 4144

0 1 2 3 4 5 6 7

Collector Force Analysis

Results

0 1 2 3 4 5 6 7

-2587

2338

Max Drag Force = 2587 (E)

Use (2) CS16, Allowable (E/W) = 3410 / 3410 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL2.29 0.6D + 0.7pE = 337 350 T: -3582 / -3582 E / E govern 0.34

Mark 10 0.6D + 0.6W = 103 435 T: -965 / -965 3714 / 3714 -

L x H: 8 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /
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HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

sw2 SW.FL2.31 0.6D + 0.7pE = 337 350 T: -3582 / -3582 E / E govern 0.34

Mark 10 0.6D + 0.6W = 103 435 T: -965 / -965 3714 / 3714 -

L x H: 8 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

sw3 SW.FL2.33 0.6D + 0.7pE = 337 350 T: -3582 / -3582 E / E govern 0.34

Mark 10 0.6D + 0.6W = 103 435 T: -965 / -965 3714 / 3714 -

L x H: 8 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x4 DF-L No.2

Deflection Analysis

Worst Case SW.FL2.29

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.34 in

Δ Amp = Cd x Defl = 4 x 0.34 in = 1.36 in

SL.FL2.C X Dir Level FLOOR2

Lateral Forces (lbs) E W

Flexible Analysis 0 0

SW.RF0.8 SW.RF0.11 SW.RF0.12

SW.RF0.9

SW.RF0.10

9.4'9.5'9.4'9.5'10' 3' 3'3'3' 3'3'3.2'3' 3'

E = 8003
W = 2906

0 1 2 4 5 6 8 9 10 12 13 14 16 17 18
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SW.RF0.12
E = 3607
W = 1562

3.2'

E = 8003
W = 2906

18 20

Forces Above E W

SW.RF0.8 10821 1562

SW.RF0.11 3607 1562

SW.RF0.12 3607 1562

SW.RF0.9 3607 1562

SW.RF0.10 3607 1562

Collector Force Analysis

Results

0 1 2 4 5 6 8 9 10 12 13 14 16 17 18-658

5215

18 20

2089

-119

Max Drag Force = 5215 (E)

Use (1) CMST14, Allowable (E/W) = 6490 / 6490 lbs

Shear & Overturning Analysis
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Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

Deflection Analysis N/A

SL.FL1.1 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 7865 7349

SW.FL2.7
E = 3322
W = 2737

SW.FL2.8
E = 3322
W = 2737

17.8'2.5'

SW2

E = 3734
W = 3416

SW1

E = 4130
W = 3933

13.7'9.5'

E = 1220
W = 1874

0 1 2 3 4 6

Collector Force Analysis

Results

0 1 2 3 4 6

-650

852

Max Drag Force = 852 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)
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sw1 SW.FL1.7 0.6D + 0.7pE = 304 350 T: -2860 / -5085 E / E govern 0.28

Mark 10 0.6D + 0.6W = 248 435 T: -2137 / -2351 8234 / 19388 -

L x H: 9.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 4x6 DF-L No.2

sw2 SW.FL1.8 0.6D + 0.7pE = 426 490 T: -3406 / -3436 E / E govern 0.21

Mark 11 0.6D + 0.6W = 334 585 T: -1607 / -1648 5753 / 13582 -

L x H: 13.67 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 13x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL1.7

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.28 in

Δ Amp = Cd x Defl = 4 x 0.28 in = 1.12 in

SL.FL1.2 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 14265 13497

SW.FL2.16
E = 12052
W = 10054

14.5'

SW1

E = 14265
W = 13497

31.5'

E = 2212
W = 3443

0 1 2 3 4

Collector Force Analysis

Results
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0 1 2 3 4

0

-1739

Max Drag Force = 1739 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.11 0.6D + 0.7pE = 317 350 T: -1921 / -3344 E / - govern 0.17

Mark 10 0.6D + 0.6W = 257 435 T: 0 / 0 23028 / 0 -

L x H: 31.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /6x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 1-

Deflection Analysis

Worst Case SW.FL1.11

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.17 in

Δ Amp = Cd x Defl = 4 x 0.17 in = 0.7 in

SL.FL1.3 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 13048 12236
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SW.FL2.17
E = 11024
W = 9114

22.5'

SW1

E = 13048
W = 12236

23.5'

E = 2023
W = 3121

0 1 2 3 4 5

Collector Force Analysis

Results

0 1 2 3 4 5

0

-4646

Max Drag Force = 4646 (E)

Use (2) CS14, Allowable (E/W) = 5200 / 5200 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.12 0.6D + 0.7pE = 388 490 T: -235 / -8328 E / - govern 0.23

Mark 11 0.6D + 0.6W = 312 585 T: 0 / -3536 16568 / 0 -

L x H: 23.5 x 9.08 Not Reqd / 6x6 DF-L No.2 /

HDU11 /1P 1" rod 4x6 -

Deflection Analysis

Worst Case SW.FL1.12

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 113 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.23 in

Δ Amp = Cd x Defl = 4 x 0.23 in = 0.91 in

SL.FL1.4 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 13048 12236

SW.FL2.18
E = 11024
W = 9114

18.5'

SW1

E = 13048
W = 12236

31.5'

E = 2023
W = 3121

0 1 2 3 4

Collector Force Analysis

Results

0 1 2 3 4

0

-1841

Max Drag Force = 1841 (E)

Use CS14, Allowable (E/W) = 2490 / 2490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.13 0.6D + 0.7pE = 289 350 T: 0 / -5868 E / - govern 0.18

Mark 10 0.6D + 0.6W = 233 435 T: 0 / -562 9454 / 0 -
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L x H: 31.5 x 9.08 Not Reqd / 6x6 DF-L No.2 /

HDU8 /1P 7/8" rod 2-2x4 -

Deflection Analysis

Worst Case SW.FL1.13

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.18 in

Δ Amp = Cd x Defl = 4 x 0.18 in = 0.73 in

SL.FL1.5 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 13048 12236

SW.FL2.2
E = 11024
W = 9114

22.5'

SW1

E = 13048
W = 12236

23.5'

E = 2023
W = 3121

0 1 2 3 4 5

Collector Force Analysis

Results

0 1 2 3 4 5

0

-4370

Max Drag Force = 4370 (E)

Use (2) CS14, Allowable (E/W) = 5200 / 5200 lbs

Shear & Overturning Analysis
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Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.2 0.6D + 0.7pE = 388 490 T: -2514 / -4786 E / E govern 0.21

Mark 11 0.6D + 0.6W = 312 585 T: -1162 / 0 8843 / 36061 -

L x H: 23.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x4 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 6x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL1.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.86 in

SL.FL1.6 Y Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 6649 6088

SW.FL2.34
E = 1872
W = 1511

SW.FL2.14
E = 3745
W = 3023

9'10.5'2.5'

SW2

E = 3103
W = 2841

SW1

E = 3546
W = 3246

10.5' 12'

E = 1031
W = 1553

0 1 2 3 4 5 6

Collector Force Analysis

Results

0 1 2 3 4 5 6
-137

955
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Max Drag Force = 955 (E)

Use CS16, Allowable (E/W) = 1705 / 1705 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.10 0.6D + 0.7pE = 206 260 T: -3451 / -4929 E / E govern 0.26

Mark 9 0.6D + 0.6W = 162 290 T: -763 / -2723 19679 / 16069 -

L x H: 12 x 9.08 HTT4 /1P screw 5/8" rod 1 /4x6 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 4x6 DF-L No.2

sw2 SW.FL1.30 0.6D + 0.7pE = 206 260 T: -2484 / -2484 E / E govern 0.22

Mark 9 0.6D + 0.6W = 162 290 T: -1160 / -1160 11674 / 5566 -

L x H: 10.5 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL1.10

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.26 in

Δ Amp = Cd x Defl = 4 x 0.26 in = 1.03 in

SL.FL1.A X Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 3810 1702

SW.FL2.3SW.FL2.1

DP.FL1.X1

SW.FL2.29 SW.FL2.28

8.2'16.7'

SW1

E = 1692
W = 747

SW2

E = 1622
W = 716

4'2' 4'

E = 2928
W = 2234

1 2 3 4 5 7 8 9 10 11 12 13
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DP.FL1.X1

SW.FL2.4

SW.FL2.5

11'9.7'17.1'

SW3

E = 495
W = 238

4'1.5'

E = 2928
W = 2234

13 14 15 16 17 18 19 20

DP.FL1.X1

SW.FL2.6

5.2' 2'

E = 2928
W = 2234

20 21 23

Forces Above E W

SW.FL2.3 3602 1508

SW.FL2.1 3361 1407

DP.FL1.X1 3348 1198

SW.FL2.29 1929 690

SW.FL2.28 3842 1609

SW.FL2.4 3602 1508

SW.FL2.5 3602 1508

SW.FL2.6 3602 1508

Collector Force Analysis

Results
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1 2 3 4 5 7 8 9 10 11 12 13

-7207

3324

13 14 15 16 17 18 19 20

6198

-546

20 21 23

6499

-94

Max Drag Force = 7207 (E)

Use (1) CMST14, Allowable (E/W) = 6490 / 6490 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.23 0.6D + 0.7pE = 296 840 T: 0 / -1599 - / E govern 0.13

Mark 13 0.6D + 0.6W = 112 845 T: 0 / 0 16435 / 16974 -

L x H: 4 x 9.08 Not Reqd / 6x8 Flat DF-L No.1 /

HTT4 /1P screw 5/8" rod 16x6 DF-L No.1

sw2 SW.FL1.22 0.6D + 0.7pE = 283 840 T: -2453 / 0 E / E govern 0.23

Mark 13 0.6D + 0.6W = 107 845 T: 0 / 0 21514 / 21791 -

L x H: 4 x 9.08 HTT4 /1P screw 5/8" rod 1 /6x6 DF-L No.1 /

Not Reqd 6x8 Flat DF-L No.1

sw3 SW.FL1.29 0.6D + 0.7pE = 86 840 T: -955 / -955 E / E govern 0.11

Mark 13 0.6D + 0.6W = 35 845 T: -334 / -334 2538 / 2538 -

L x H: 4 x 9.08 HTT4 /1P screw 5/8" rod 1 /6x6 DF-L No.1 /

HTT4 /1P screw 5/8" rod 16x6 DF-L No.1
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Deflection Analysis

Worst Case SW.FL1.22

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.23 in

Δ Amp = Cd x Defl = 4 x 0.23 in = 0.91 in

SL.FL1.C X Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 15139 6953

SW.FL2.27 SW.FL2.26SW.FL2.21SW.FL2.20 SW.FL2.23SW.FL2.22SW.FL2.9 SW.FL2.25

SW.FL2.19

4.9'4.7'4.7'4.9'

SW2

E = 4679
W = 2149

SW1

E = 5780
W = 2655

SW.FL1.24

E = 7254
W = 3331

SW3

E = 4679
W = 2149

SW.FL1.26

E = 7254
W = 3331

11.4'11.4' 11.3' 11.4'11.4'

E = 3609
W = 2898

0 1 2 3 4 5 6 7 9 10 12 14 15 17 19 20 22

SW.FL2.24
E = 8925
W = 1224

3.7'

E = 3609
W = 2898

22 24

Forces Above E W

SW.FL2.27 7583 1040

SW.FL2.26 7583 1040

SW.FL2.21 7583 1040

SW.FL2.20 7583 1040

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 120 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



SW.FL2.23 7583 1040

SW.FL2.22 7583 1040

SW.FL2.9 6753 926

SW.FL2.25 7583 1040

SW.FL2.19 9349 1282

Collector Force Analysis

Results

0 1 2 3 4 5 6 7 9 10 12 14 15 17 19 20 22

1939

-9150

22 24

-6629

Max Drag Force = 9150 (E)

Use (1) CMST12, Allowable (E/W) = 9215 / 9215 lbs

Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.9 0.6D + 0.7pE = 924 952 T: -10241 / -1291 E / E govern 0.32

Mark 11 0.6D + 0.6W = 363 1205 T: -1763 / 0 12332 / 5336 -

L x H: 11.25 x 9.08 HDU14 /1P 1" rod 4x6 / 6x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw2 SW.FL1.25 0.6D + 0.7pE = 820 919 T: -2780 / -2800 E / E govern 0.25

Mark 11 0.6D + 0.6W = 323 1163 T: -688 / -714 7994 / 7979 -

L x H: 11 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2

sw3 SW.FL1.27 0.6D + 0.7pE = 820 919 T: -3035 / -3035 E / E govern 0.26

Mark 11 0.6D + 0.6W = 323 1163 T: -1026 / -1026 7994 / 7994 -

L x H: 11 x 9.08 HTT4 /1P screw 5/8" rod 1 /2x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 12x6 DF-L No.2
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Deflection Analysis

Worst Case SW.FL1.9

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.32 in

Δ Amp = Cd x Defl = 4 x 0.32 in = 1.27 in

SL.FL1.B1 X Dir Level FLOOR1

Lateral Forces (lbs) E W

Flexible Analysis 11464 6284

DP.FL1.X1

SW.FL2.29

10.3'26.4'26.3'5.5'

SW1

E = 3929
W = 2126

SW3

E = 3716
W = 1913

SW2

E = 3818
W = 2243

6' 6'6'

E = 5163
W = 4029

0 2 4 5 6 7 8 9

Forces Above E W

DP.FL1.X1 4371 1564

SW.FL2.29 1929 690

Collector Force Analysis

Results

0 2 4 5 6 7 8 9

-2462

2510

Max Drag Force = 2510 (E)

Use (2) CS16, Allowable (E/W) = 3410 / 3410 lbs
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Shear & Overturning Analysis

Results

Shear Wall Load Combn Allow Holddown Post Defl

(plf) (plf) T(lbs) L / R C(lbs) L / R (in)

sw1 SW.FL1.19 0.6D + 0.7pE = 458 490 T: -4712 / -4712 E / E govern 0.43

Mark 11 0.6D + 0.6W = 212 585 T: -1803 / -1803 12816 / 12816 -

L x H: 6 x 9.08 HDU5 /1P 5/8" rod 2-2x4 /3x6 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 3x6 DF-L No.2

sw2 SW.FL1.20 0.6D + 0.7pE = 445 490 T: -4180 / -4180 E / E govern 0.43

Mark 11 0.6D + 0.6W = 224 585 T: -1422 / -1422 12454 / 12454 -

L x H: 6 x 9.08 HTT4 /1P screw 5/8" rod 1 /3x6 DF-L No.2 /

HTT4 /1P screw 5/8" rod 13x6 DF-L No.2

sw3 SW.FL1.21 0.6D + 0.7pE = 433 490 T: -4777 / -4777 E / E govern 0.43

Mark 11 0.6D + 0.6W = 191 585 T: -2021 / -2021 12120 / 12120 -

L x H: 6 x 9.08 HDU5 /1P 5/8" rod 2-2x4 /3x6 DF-L No.2 /

HDU5 /1P 5/8" rod 2-2x4 3x6 DF-L No.2

Deflection Analysis

Worst Case SW.FL1.19

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.43 in

Δ Amp = Cd x Defl = 4 x 0.43 in = 1.71 in
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SHEAR WALLS

SUMMARY

SW Name Mark Side(s) Left/Top End Member Right/Bottom End Member

SW.RF0.2 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.3 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.4 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.5 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 CS16 2x6 No.2

SW.RF0.6 9 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.7 9 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.8 11 1 Not Reqd 2x6 No.2 Not Reqd 2x6 No.2

SW.RF0.9 11 1 Not Reqd 2x6 No.2 Not Reqd 2x6 No.2

SW.RF0.10 11 1 Not Reqd 2x6 No.2 Not Reqd 2x6 No.2

SW.RF0.11 11 1 Not Reqd 3x4 No.2 Not Reqd 3x4 No.2

SW.RF0.12 11 1 Not Reqd 3x4 No.2 Not Reqd 3x4 No.2

SW.RF0.13 9 1 Not Reqd 3x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.RF0.15 9 1 HTT4 /1P screw 5/8" rod 1-2x6 4x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 4x4 No.2

SW.RF0.16 9 1 HTT4 /1P screw 5/8" rod 1-2x6 3x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x4 No.2

SW.RF0.17 9 1 HTT4 /1P screw 5/8" rod 1-2x6 3x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x4 No.2

SW.RF0.18 9 1 Not Reqd 3x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x4 No.2

SW.RF0.20 12 1 Not Reqd 2x6 No.2 Not Reqd 2x6 No.2

SW.FL2.1 10 1 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2

SW.FL2.2 10 1 CS14 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.3 10 1 (2) CS14 4x6 No.2 (2) CS14 4x6 No.2

SW.FL2.4 10 1 (2) CS14 4x6 No.2 (2) CS14 4x6 No.2

SW.FL2.5 10 1 (2) CS14 4x6 No.2 (2) CS14 4x6 No.2

SW.FL2.6 10 1 (2) CS14 4x6 No.2 (2) CS14 3x6 No.2

SW.FL2.7 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.FL2.8 11 1 HTT4 /1P screw 5/8" rod 1-2x6 4x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 4x4 No.2

SW.FL2.9 13 1 HDU11 /1P 1" rod 4x6 2x6 No.2 HDU8 /1P 7/8" rod 2-2x4 2x6 No.2

SW.FL2.14 9 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x6 No.2

SW.FL2.16 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.17 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.18 10 1 Not Reqd 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.19 13 1 HDU8 /1P 7/8" rod 3-2x4 2x6 No.2 HDU11 /1P 1" rod 4x6 3x6 No.2

SW.FL2.20 13 1 HDU11 /1P 1" rod 4x6 3x6 No.2 HDU8 /1P 7/8" rod 4x4 2x6 No.2

SW.FL2.21 13 1 HDU8 /1P 7/8" rod 4x4 2x6 No.2 HDU11 /1P 1" rod 4x6 3x6 No.2

SW.FL2.22 13 1 HDU11 /1P 1" rod 4x6 3x6 No.2 HDU8 /1P 7/8" rod 4x4 2x6 No.2

SW.FL2.23 13 1 HDU8 /1P 7/8" rod 4x4 2x6 No.2 HDU11 /1P 1" rod 4x6 3x6 No.2

SW.FL2.24 13 1 (3) CS14 2x6 No.2 HDU11 /1P 1" rod 4x6 3x6 No.2

SW.FL2.25 13 1 HDU11 /1P 1" rod 4x6 3x6 No.2 HDU8 /1P 7/8" rod 4x4 2x6 No.2

SW.FL2.26 13 1 HDU8 /1P 7/8" rod 3-2x4 2x6 No.2 HDU11 /1P 1" rod 4x6 3x6 No.2

SW.FL2.27 13 1 HDU11 /1P 1" rod 4x6 3x6 No.2 HDU8 /1P 7/8" rod 3-2x4 2x6 No.2

SW.FL2.28 10 1 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2 HDU5 /1P 5/8" rod 2-2x4 4x6 No.2
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SW.FL2.29 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.31 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.33 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x4 No.2

SW.FL2.34 9 1 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2 - 2x6 No.2

SW.FL1.2 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x4 No.2 HDU5 /1P 5/8" rod 2-2x4 6x6 No.2

SW.FL1.7 10 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HDU5 /1P 5/8" rod 2-2x4 4x6 No.2

SW.FL1.8 11 1 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2

SW.FL1.9 11 2 HDU14 /1P 1" rod 4x6 6x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.FL1.10 9 1 HTT4 /1P screw 5/8" rod 1-2x6 4x6 No.2 HDU5 /1P 5/8" rod 2-2x4 4x6 No.2

SW.FL1.11 10 1 HTT4 /1P screw 5/8" rod 1-2x6 6x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 N/A

SW.FL1.12 11 1 Not Reqd 6x6 No.2 HDU11 /1P 1" rod 4x6 N/A

SW.FL1.13 10 1 Not Reqd 6x6 No.2 HDU8 /1P 7/8" rod 2-2x4 N/A

SW.FL1.19 11 1 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2

SW.FL1.20 11 1 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2

SW.FL1.21 11 1 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2

SW.FL1.22 13 1 HTT4 /1P screw 5/8" rod 1-2x6 6x6 No.1 Not Reqd 6x8 Flat No.1

SW.FL1.23 13 1 Not Reqd 6x8 Flat No.1 HTT4 /1P screw 5/8" rod 1-2x6 6x6 No.1

SW.FL1.24 11 2 HTT5 /1P screw 5/8" rod 1-2x6 3x6 No.2 HTT5 /1P screw 5/8" rod 1-2x6 3x6 No.2

SW.FL1.25 11 2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.FL1.26 11 2 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2 HDU5 /1P 5/8" rod 2-2x4 3x6 No.2

SW.FL1.27 11 2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SW.FL1.29 13 1 HTT4 /1P screw 5/8" rod 1-2x6 6x6 No.1 HTT4 /1P screw 5/8" rod 1-2x6 6x6 No.1

SW.FL1.30 9 1 HTT4 /1P screw 5/8" rod 1-2x6 3x6 No.2 HTT4 /1P screw 5/8" rod 1-2x6 2x6 No.2

SHEAR WALL / POST ANALYSIS

SW.RF0.2 L = 7.5'      H = 9.08'       ROOF

Wall Self Weight 0-7.5' -154.36 D

Roof 1 trib 11.28' 0-7.5' 11.28x-22=-248.16 D

Lateral Forces

Flexible Analysis (lbs) 2626 E 1164 W+ -1164 W-

Header Tension 438T E 167T W

Sill Tension -438T E -167T W
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Shear Check

(factor 1.78 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 1.78 x 2626 / 7.5 = 3281 / 7.5 = 437 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1.78 x 1165 / 7.5 = 1247 / 7.5 = 166 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -16691.5 / ( 7.5 - 0.5 ) + 682 = -1701 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6346.63 / ( 7.5 - 0.5 ) + 905 = 0 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -16691.5 / ( 7.5 - 0.5 ) + 682 = -1701 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6346.63 / ( 7.5 - 0.5 ) + 905 = 0 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) = 5927 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -906.66 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) = 5927 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -906.66 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.86 in

SW.RF0.3 L = 7.5'      H = 9.08'       ROOF

Wall Self Weight 0-7.5' -154.36 D

Roof 1 trib 11.28' 0-7.5' 11.28x-22=-248.16 D
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Lateral Forces

Flexible Analysis (lbs) 2626 E 1164 W+ -1164 W-

Header Tension 438T E 167T W

Sill Tension -438T E -167T W

Shear Check

(factor 1.78 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 1.78 x 2626 / 7.5 = 3281 / 7.5 = 437 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1.78 x 1165 / 7.5 = 1247 / 7.5 = 166 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -16691.5 / ( 7.5 - 0.5 ) + 682 = -1701 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6346.63 / ( 7.5 - 0.5 ) + 905 = 0 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -16691.5 / ( 7.5 - 0.5 ) + 682 = -1701 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6346.63 / ( 7.5 - 0.5 ) + 905 = 0 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) = 5927 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -906.66 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) = 5927 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -906.66 lbs

Use 2x6 No.2
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Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.86 in

SW.RF0.4 L = 7.5'      H = 9.08'       ROOF

Wall Self Weight 0-7.5' -154.36 D

Roof 1 trib 11.28' 0.2-7.5' 11.28x-22=-248.16 D

Lateral Forces

Flexible Analysis (lbs) 2626 E 1164 W+ -1164 W-

Header Tension 438T E 167T W

Sill Tension -438T E -167T W

Shear Check

(factor 1.78 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 1.78 x 2626 / 7.5 = 3281 / 7.5 = 437 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1.78 x 1165 / 7.5 = 1247 / 7.5 = 166 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -16691.5 / ( 7.5 - 0.5 ) + 656 = -1728 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6346.63 / ( 7.5 - 0.5 ) + 870 = -35 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -16691.5 / ( 7.5 - 0.5 ) + 683 = -1701 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6346.63 / ( 7.5 - 0.5 ) + 906 = 0 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6
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Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) = 5927 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -906.66 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) = 5927 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -906.66 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.22 in

Δ Amp = Cd x Defl = 4 x 0.22 in = 0.86 in

SW.RF0.5 L = 8'        H = 9.08'       ROOF

Wall Self Weight 0-8' -154.36 D

Roof 1 trib 11.28' 0-7.7' 11.28x-22=-248.16 D

Lateral Forces

Flexible Analysis (lbs) 2802 E 1243 W+ -1243 W-

Header Tension 402T E 153T W

Sill Tension -475T E -181T W

Shear Check

(factor 1.78 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 1.78 x 2802 / 8 = 3500 / 8 = 437 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1.78 x 1243 / 8 = 1330 / 8 = 166 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1
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Uplift Check

T0 E = -17814.25 / ( 8 - 0.5 ) + 728 = -1646 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6773.53 / ( 8 - 0.5 ) + 966 = 63 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -17814.25 / ( 8 - 0.5 ) + 697 = -1677 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6773.53 / ( 8 - 0.5 ) + 925 = 22 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 1705 / 1705 lbs

Use CS16

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3393 ) = 5904 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -903.14 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3393 ) = 5904 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -903.14 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.22 in

Δ Amp = Cd x Defl = 4 x 0.22 in = 0.87 in

SW.RF0.6 L = 4.75'     H = 9.08'       ROOF

Wall Self Weight 0-4.8' -154.36 D

Roof 1 trib 2.33' 0-4.8' 2.33x-22=-51.15 D

Lateral Forces

Flexible Analysis (lbs) 1681 E 1470 W+ -1470 W-
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Shear Check

v E = V E /Length = 0.7 x 1 x 1681 / 4.75 = 1176 / 4.75 = 247 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1470 / 4.75 = 882 / 4.75 = 185 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -10686.7 / ( 4.75 - 0.5 ) + 220 = -2293 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -8011 / ( 4.75 - 0.5 ) + 292 = -1592 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -10686.7 / ( 4.75 - 0.5 ) + 220 = -2293 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -8011 / ( 4.75 - 0.5 ) + 292 = -1592 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3592 ) = 6250 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1884.94 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3592 ) = 6250 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1884.94 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.36 in

Δ Amp = Cd x Defl = 4 x 0.36 in = 1.46 in

SW.RF0.7 L = 6.67'     H = 9.08'       ROOF

Wall Self Weight 0-6.7' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 2360 E 2064 W+ -2064 W-
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Shear Check

v E = V E /Length = 0.7 x 1 x 2361 / 6.67 = 1652 / 6.67 = 247 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2064 / 6.67 = 1238 / 6.67 = 185 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -15006.32 / ( 6.67 - 0.5 ) + 232 = -2199 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -11249.11 / ( 6.67 - 0.5 ) + 308 = -1514 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -15006.32 / ( 6.67 - 0.5 ) + 232 = -2199 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -11249.11 / ( 6.67 - 0.5 ) + 308 = -1514 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3474 ) = 6045 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1823.2 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3474 ) = 6045 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1823.2 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.31 in

Δ Amp = Cd x Defl = 4 x 0.31 in = 1.24 in

SW.RF0.8 L = 16'       H = 9.08'       ROOF

Wall Self Weight 0-16' -154.36 D

Roof 1 trib 10.12' 0-16' 10.12x-22=-222.75 D
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Lateral Forces

Flexible Analysis (lbs) 3607 E 1562 W+ -1562 W-

Header Tension 843T E 313T W

Sill Tension -1264T E -470T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3607 / 16 = 5615 / 16 = 350 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 1562 / 16 = 2085 / 16 = 130 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2113 ) = 3676 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -549.19 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2113 ) = 3676 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -549.19 lbs

Use 2x6 No.2
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Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SW.RF0.9 L = 16'       H = 9.08'       ROOF

Wall Self Weight 0-16' -154.36 D

Roof 1 trib 10.12' 0-16' 10.12x-22=-222.75 D

Lateral Forces

Flexible Analysis (lbs) 3607 E 1562 W+ -1562 W-

Header Tension 843T E 313T W

Sill Tension -1264T E -470T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3607 / 16 = 5615 / 16 = 350 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 1562 / 16 = 2085 / 16 = 130 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check
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Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2113 ) = 3676 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -549.19 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2113 ) = 3676 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -549.19 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SW.RF0.10 L = 16'       H = 9.08'       ROOF

Wall Self Weight 0-16' -154.36 D

Roof 1 trib 10.12' 0-16' 10.12x-22=-222.75 D

Lateral Forces

Flexible Analysis (lbs) 3607 E 1562 W+ -1562 W-

Header Tension 1054T E 391T W

Sill Tension -1054T E -391T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3607 / 16 = 5615 / 16 = 350 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 1562 / 16 = 2085 / 16 = 130 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1260 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd
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Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2113 ) = 3676 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -549.19 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2113 ) = 3676 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -549.19 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SW.RF0.11 L = 16'       H = 9.08'       ROOF

Wall Self Weight 0-16' -154.36 D

Roof 1 trib 10.12' 0.2-16' 10.12x-22=-222.75 D

Lateral Forces

Flexible Analysis (lbs) 3607 E 1562 W+ -1562 W-

Header Tension 843T E 313T W

Sill Tension -1264T E -470T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3607 / 16 = 5615 / 16 = 350 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 1562 / 16 = 2085 / 16 = 130 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1
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Uplift Check

T0 E = -22926.71 / ( 16 - 0.5 ) + 1342 = -136 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8512.4 / ( 16 - 0.5 ) + 1780 = 1231 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1261 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check

Post 0

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2113 ) = 3676 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -549.19 lbs

Use 3x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2113 ) = 3676 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -549.19 lbs

Use 3x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SW.RF0.12 L = 16'       H = 9.08'       ROOF

Wall Self Weight 0-16' -154.36 D

Roof 1 trib 10.12' 0-15.7' 10.12x-22=-222.75 D

Lateral Forces

Flexible Analysis (lbs) 3607 E 1562 W+ -1562 W-

Header Tension 843T E 313T W

Sill Tension -1264T E -470T W
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Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3607 / 16 = 5615 / 16 = 350 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 1562 / 16 = 2085 / 16 = 130 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -22926.71 / ( 16 - 0.5 ) + 1364 = -114 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8512.4 / ( 16 - 0.5 ) + 1810 = 1261 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -22926.71 / ( 16 - 0.5 ) + 1334 = -145 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8512.4 / ( 16 - 0.5 ) + 1769 = 1220 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check

Post 0

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2113 ) = 3676 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -549.19 lbs

Use 3x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2113 ) = 3676 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -549.19 lbs

Use 3x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.44 in

SW.RF0.13 L = 12'       H = 9.08'       ROOF

Vertical Loads

P0 girder.6 0' -3790 D -3339 Lr

P0

Wall Self Weight 0-12' -154.36 D
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Lateral Forces

Flexible Analysis (lbs) 3417 E 2928 W+ -2928 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3417 / 12 = 2392 / 12 = 199 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2928 / 12 = 1757 / 12 = 146 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -21720.1 / ( 12 - 0.5 ) + 2133 = 244 lbs, Compression IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -15953.9 / ( 12 - 0.5 ) + 2829 = 1442 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -21720.1 / ( 12 - 0.5 ) + 418 = -1469 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -15953.9 / ( 12 - 0.5 ) + 555 = -831 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(6)

P max = 0.923 x ( 3790 ) + 0.866 x ( 0.63 x ( 3339 ) ) + 1.32 x ( 2698 ) = 8881 lbs 0.83(D+0.75L+0.75Lr+0.75(0.7Em))

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-13)

P max = -6999.36 lbs D+0.75L+0.75Lr+0.45W(+)

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2698 ) = 4694 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1387.29 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.19 in

Δ Amp = Cd x Defl = 4 x 0.19 in = 0.77 in

SW.RF0.15 L = 28'       H = 9.08'       ROOF

Wall Self Weight 0-28' -72.64 D

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 139 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Lateral Forces

Flexible Analysis (lbs) 7331 E 6492 W+ -6492 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 7331 / 28 = 5131 / 28 = 183 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 6492 / 28 = 3895 / 28 = 139 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -46596.72 / ( 28 - 0.5 ) + 459 = -1234 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -35371.5 / ( 28 - 0.5 ) + 610 = -676 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -46596.72 / ( 28 - 0.5 ) + 459 = -1234 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -35371.5 / ( 28 - 0.5 ) + 610 = -676 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3.5 x 3.5 = 5757 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2421 ) = 4211 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 12.25 = 7656.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1286.24 lbs

Use 4x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3.5 x 3.5 = 5757 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2421 ) = 4211 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 12.25 = 7656.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1286.24 lbs

Use 4x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.15 in

Δ Amp = Cd x Defl = 4 x 0.15 in = 0.62 in

SW.RF0.16 L = 28'       H = 9.08'       ROOF

Wall Self Weight 0-28' -72.64 D

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 140 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Lateral Forces

Flexible Analysis (lbs) 6706 E 5885 W+ -5885 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 6706 / 28 = 4694 / 28 = 167 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 5885 / 28 = 3531 / 28 = 126 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -42623.84 / ( 28 - 0.5 ) + 459 = -1089 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -32065.24 / ( 28 - 0.5 ) + 610 = -555 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -42623.84 / ( 28 - 0.5 ) + 459 = -1089 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -32065.24 / ( 28 - 0.5 ) + 610 = -555 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2214 ) = 3852 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1166.01 lbs

Use 3x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2214 ) = 3852 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1166.01 lbs

Use 3x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.14 in

Δ Amp = Cd x Defl = 4 x 0.14 in = 0.56 in

SW.RF0.17 L = 28'       H = 9.08'       ROOF

Wall Self Weight 0-28' -154.36 D
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Lateral Forces

Flexible Analysis (lbs) 6706 E 5885 W+ -5885 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 6706 / 28 = 4694 / 28 = 167 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 5885 / 28 = 3531 / 28 = 126 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -42623.84 / ( 28 - 0.5 ) + 977 = -572 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -32065.2 / ( 28 - 0.5 ) + 1296 = 130 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -42623.84 / ( 28 - 0.5 ) + 977 = -572 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -32065.2 / ( 28 - 0.5 ) + 1296 = 130 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2214 ) = 3852 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1166 lbs

Use 3x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2214 ) = 3852 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1166 lbs

Use 3x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.13 in

Δ Amp = Cd x Defl = 4 x 0.13 in = 0.53 in

SW.RF0.18 L = 28'       H = 9.08'       ROOF

Vertical Loads

P0 girder.6 8' -3790 D -3339 Lr

P0

Wall Self Weight 0-28' -72.64 D
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Lateral Forces

Flexible Analysis (lbs) 6706 E 5885 W+ -5885 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 6706 / 28 = 4694 / 28 = 167 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 5885 / 28 = 3531 / 28 = 126 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -42623.84 / ( 28 - 0.5 ) + 1691 = 141 lbs, Compression IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -32065.24 / ( 28 - 0.5 ) + 2243 = 1077 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -42623.84 / ( 28 - 0.5 ) + 943 = -606 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -32065.24 / ( 28 - 0.5 ) + 1251 = 85 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2214 ) = 3852 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1166.01 lbs

Use 3x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 2.5 x 3.5 = 4112 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2214 ) = 3852 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.75 = 5468.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1166.01 lbs

Use 3x4 No.2

Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.13 in

Δ Amp = Cd x Defl = 4 x 0.13 in = 0.53 in

SW.RF0.20 L = 21'       H = 9.08'       ROOF

Vertical Loads

P0 BM.RF0.3 2.3' -809 D -608 Lr

P1 BM.RF0.3 8.6' -970 D -798 Lr

P2 BM.RF0.5 12.7' -805 D -705 Lr

P3 BM.RF0.5 19' -805 D -705 Lr
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P3P1 P2P0

Wall Self Weight 0-21' -154.36 D

Roof 1 trib 11.28' 4.7-21' 11.28x-22=-248.16 D

Lateral Forces

Flexible Analysis (lbs) 7354 E 3074 W+ -3074 W-

Header Tension 3273T E 1173T W

Sill Tension -3273T E -1173T W

Shear Check

(factor 2.33 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.33 x 7354 / 21 = 12000 / 21 = 571 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.33 x 3074 / 21 = 4299 / 21 = 204 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 640 / 720 plf

Use Mark 12 Side 1

Uplift Check

T0 E = -46744.81 / ( 21 - 0.5 ) + 2204 = -75 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -16748.42 / ( 21 - 0.5 ) + 2924 = 2107 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -46744.81 / ( 21 - 0.5 ) + 2626 = 346 lbs, Compression IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -16748.42 / ( 21 - 0.5 ) + 3484 = 2667 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3257 ) = 5668 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -817 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3257 ) = 5668 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -817 lbs

Use 2x6 No.2
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Deflection Check

δmax = H / 50 = 0.262 x 12 = 3.14 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.17 in

Δ Amp = Cd x Defl = 4 x 0.17 in = 0.68 in

SW.FL2.1 L = 7'        H = 9.08'       FLOOR2

Vertical Loads

P0 BM.RF0.3 5.4' -970 D -798 Lr

P0

Wall Self Weight 0-7' -154.36 D

Levels Above 5.4-7' -248.16 D

Levels Above 5.3-7' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3361 E 1407 W+ -1407 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3361 / 7 = 2353 / 7 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1407 / 7 = 844 / 7 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -24262.92 / ( 7 - 0.5 ) + 363 = -3368 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8709.42 / ( 7 - 0.5 ) + 482 = -857 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -24262.92 / ( 7 - 0.5 ) + 866 = -2866 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8709.42 / ( 7 - 0.5 ) + 1149 = -190 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 145 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -5333 ) = 9278 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1339.91 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 5333 ) = 9278 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1339.91 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.35 in

Δ Amp = Cd x Defl = 4 x 0.35 in = 1.39 in

SW.FL2.2 L = 28'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.18 27.8' +2214 E +1943 W+ -1943 W-

P1 SW.RF0.18 0.2' -2214 E -1943 W+ +1943 W-

P2 girder.6 8' -3790 D -3339 Lr

P2 P0P1

Wall Self Weight 0-28' -154.36 D

Levels Above 0.1-28' -72.64 D

Floor 1 trib 7.95' 0-3' 7.95x-16=-127.2 D

Floor 1 trib 6.21' 3.2-16.6' 6.21x-16=-99.32 D

Floor 1 trib 7.9' 16.4-28' 7.9x-16=-126.4 D

Lateral Forces

Flexible Analysis (lbs) 11024 E 9114 W+ -9114 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 11025 / 28 = 7717 / 28 = 275 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 9115 / 28 = 5469 / 28 = 195 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1
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Uplift Check

T0 E = -79567.15 / ( 28 - 0.5 ) + 1808 = -1085 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -56384.9 / ( 28 - 0.5 ) + 3288 = 1238 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 2490 / 2490 lbs

Use CS14

T1 E = -79567.15 / ( 28 - 0.5 ) + 1117 = -1775 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -56384.9 / ( 28 - 0.5 ) + 2372 = 322 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2214 ) + 0.7 x ( 4133 ) = 4443 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3216.37 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2214 ) + -0.7 x ( -4133 ) = 4443 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3216.37 lbs

Use 2 - 2x4 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.16 in

Δ Amp = Cd x Defl = 4 x 0.16 in = 0.63 in

SW.FL2.3 L = 7.5'      H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.2 7.2' -3406 E -1511 W+ +1511 W-

P1 SW.RF0.2 0.2' +3406 E +1511 W+ -1511 W-

P0P1

Wall Self Weight 0-7.5' -154.36 D

Levels Above 0-7.5' -248.16 D

Levels Above 0-7.5' -154.36 D
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Lateral Forces

Flexible Analysis (lbs) 3602 E 1508 W+ -1508 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3602 / 7.5 = 2521 / 7.5 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1508 / 7.5 = 905 / 7.5 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -25996 / ( 7.5 - 0.5 ) + -1439 = -5153 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -9331.52 / ( 7.5 - 0.5 ) + 346 = -986 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

T1 E = -25996 / ( 7.5 - 0.5 ) + -1439 = -5153 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -9331.52 / ( 7.5 - 0.5 ) + 346 = -986 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) + -1.74 x ( -5305 ) = 15158 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2239.73 lbs

Use 4x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) + 1.74 x ( 5305 ) = 15158 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2239.73 lbs

Use 4x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.3 in

Δ Amp = Cd x Defl = 4 x 0.3 in = 1.21 in

SW.FL2.4 L = 7.5'      H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.3 7.2' -3406 E -1511 W+ +1511 W-

P1 SW.RF0.3 0.2' +3406 E +1511 W+ -1511 W-
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P0P1

Wall Self Weight 0-7.5' -154.36 D

Levels Above 0-7.5' -248.16 D

Levels Above 0-7.5' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3602 E 1508 W+ -1508 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3602 / 7.5 = 2521 / 7.5 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1508 / 7.5 = 905 / 7.5 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -25996 / ( 7.5 - 0.5 ) + -1439 = -5153 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -9331.52 / ( 7.5 - 0.5 ) + 346 = -986 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

T1 E = -25996 / ( 7.5 - 0.5 ) + -1439 = -5153 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -9331.52 / ( 7.5 - 0.5 ) + 346 = -986 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) + -1.74 x ( -5305 ) = 15158 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2239.73 lbs

Use 4x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) + 1.74 x ( 5305 ) = 15158 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2239.73 lbs

Use 4x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.3 in

Δ Amp = Cd x Defl = 4 x 0.3 in = 1.21 in

SW.FL2.5 L = 7.5'      H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.4 7.3' -3406 E -1511 W+ +1511 W-

P1 SW.RF0.4 0.3' +3406 E +1511 W+ -1511 W-

P0P1

Wall Self Weight 0-7.5' -154.36 D

Levels Above 0.3-7.5' -248.16 D

Levels Above 0-7.5' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3602 E 1508 W+ -1508 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3602 / 7.5 = 2521 / 7.5 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1508 / 7.5 = 905 / 7.5 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -25996 / ( 7.5 - 0.5 ) + -1470 = -5184 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -9331.52 / ( 7.5 - 0.5 ) + 305 = -1027 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

T1 E = -25996 / ( 7.5 - 0.5 ) + -1439 = -5153 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -9331.52 / ( 7.5 - 0.5 ) + 346 = -986 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

Post Check
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Post 0

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3406 ) + -1.74 x ( -5305 ) = 15158 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2239.73 lbs

Use 4x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3406 ) + 1.74 x ( 5305 ) = 15158 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2239.73 lbs

Use 4x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.3 in

Δ Amp = Cd x Defl = 4 x 0.3 in = 1.21 in

SW.FL2.6 L = 7.5'      H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.5 7.8' -3393 E -1505 W+ +1505 W-

P1 SW.RF0.5 0.3' +3393 E +1505 W+ -1505 W-

P1 P0

Wall Self Weight 0-7.5' -154.36 D

Levels Above 0.1-7.5' -248.16 D

Levels Above 0.1-7.5' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3602 E 1508 W+ -1508 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3602 / 7.5 = 2521 / 7.5 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1508 / 7.5 = 905 / 7.5 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1
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Uplift Check

T0 E = -25996 / ( 7.5 - 0.5 ) + -1430 = -5144 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -9331.52 / ( 7.5 - 0.5 ) + 349 = -983 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

T1 E = -25996 / ( 7.5 - 0.5 ) + 944 = -2769 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -9331.52 / ( 7.5 - 0.5 ) + 1252 = -80 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5200 / 5200 lbs

Use (2) CS14

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3393 ) + -1.74 x ( -5305 ) = 15135 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2236.21 lbs

Use 4x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 5305 ) = 9231 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1333.07 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.3 in

Δ Amp = Cd x Defl = 4 x 0.3 in = 1.21 in

SW.FL2.7 L = 12'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.20 0' +3257 E

P1 SW.RF0.6 7.7' +3592 E +3142 W+ -3142 W-

P2 SW.RF0.6 3.5' -3592 E -3142 W+ +3142 W-

P2 P1P0

Wall Self Weight 0-12' -154.36 D

Levels Above 0.5-10.8' -51.15 D

Levels Above 0.5-10.8' -154.36 D

Floor 1 trib 7.78' 0.1-8.7' 7.78x-16=-124.4 D

Floor 1 trib 6.9' 8.6-12' 6.9x-16=-110.4 D
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Lateral Forces

Flexible Analysis (lbs) 3322 E 2737 W+ -2737 W-

Header Tension 1294T E 914T W

Sill Tension -1294T E -914T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3322 / 12 = 5163 / 12 = 430 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 2737 / 12 = 3646 / 12 = 303 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -23981.1 / ( 12 - 0.5 ) + 1013 = -1071 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -16933.9 / ( 12 - 0.5 ) + 973 = -499 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -23981.1 / ( 12 - 0.5 ) + 255 = -1830 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -16933.9 / ( 12 - 0.5 ) + 874 = -597 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2979.02 - 0.3 x -3257.48) = 2769 lbs

P allow (Sill) =Fc x A = 781.25 x 8.25 = 6445.31 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1472.51 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2979 ) = 2085 lbs

P allow (Sill) =Fc x A = 781.25 x 8.25 = 6445.31 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1472.51 lbs

Use 2x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.2 in

Δ Amp = Cd x Defl = 4 x 0.2 in = 0.81 in

SW.FL2.8 L = 12'       H = 9.08'       FLOOR2

Vertical Loads

P0 BM.FL2.8 2.9' -928 D -1027 L -3474 E -3039 W+ +3039 W-

P1 BM.FL2.8 9.2' -926 D -1027 L +3474 E +3039 W+ -3039 W-

P1P0

Wall Self Weight 0-12' -154.36 D

Levels Above 0.3-2.9' -154.36 D

Floor 1 trib 8.15' 0.2-12' 8.15x-16=-130.37 D

Lateral Forces

Flexible Analysis (lbs) 3322 E 2737 W+ -2737 W-

Header Tension 1294T E 914T W

Sill Tension -1294T E -914T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 3322 / 12 = 5163 / 12 = 430 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 2737 / 12 = 3646 / 12 = 303 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -23981.1 / ( 12 - 0.5 ) + -1 = -2087 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -16933.9 / ( 12 - 0.5 ) + 766 = -706 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -23981.1 / ( 12 - 0.5 ) + -111 = -2197 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -16933.9 / ( 12 - 0.5 ) + 620 = -852 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6
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Post Check

Post 0

P allow = Fc' x A = 469.99 x 3.5 x 3.5 = 5757 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 2979 ) = 5183 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 12.25 = 7656.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1472.51 lbs

Use 4x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3.5 x 3.5 = 5757 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2979 ) = 5183 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 12.25 = 7656.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1472.51 lbs

Use 4x4 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.85 in

SW.FL2.9 L = 2.83'     H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.8 0.2' +2113 E +915 W+ -915 W-

P0

Wall Self Weight 0-2.8' -154.36 D

Levels Above 0-2.8' -222.75 D

Levels Above 0-2.8' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 2251 E 926 W+ -926 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2251 / 2.83 = 1575 / 2.83 = 556 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 926 / 2.83 = 556 / 2.83 = 196 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 738 / 742 plf

Use Mark 13 Side 1

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 155 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Uplift Check

T0 E = -16245.83 / ( 2.83 - 0.5 ) + -1138 = -8111 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -5732.24 / ( 2.83 - 0.5 ) + -97 = -2558 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

T1 E = -16245.83 / ( 2.83 - 0.5 ) + 340 = -6632 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -5732.24 / ( 2.83 - 0.5 ) + 451 = -2008 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 6765 / 6765 lbs

Use HDU8 /1P 7/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2113 ) + -0.7 x ( -9961 ) = 8451 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3009.37 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 9961 ) = 6972 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2460.19 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.75 in

Δ Amp = Cd x Defl = 4 x 0.75 in = 3 in

SW.FL2.14 L = 12'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.13 11.8' +2698 E +2312 W+ -2312 W-

P1 SW.RF0.13 0.2' -2698 E -2312 W+ +2312 W-

P2 girder.6 0.2' -3790 D -3339 Lr

P0P1 P2

Wall Self Weight 0-12' -154.36 D

Levels Above 0-12' -154.36 D

Floor 1 trib 7.9' 8.4-12' 7.9x-16=-126.4 D
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Lateral Forces

Flexible Analysis (lbs) 3745 E 3023 W+ -3023 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3745 / 12 = 2621 / 12 = 218 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3023 / 12 = 1814 / 12 = 151 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -27030.41 / ( 12 - 0.5 ) + 690 = -1659 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -18702.63 / ( 12 - 0.5 ) + 2034 = 408 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27030.41 / ( 12 - 0.5 ) + -873 = -3224 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -18702.63 / ( 12 - 0.5 ) + -40 = -1667 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3 x 5.5 = 17307 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 3790 ) + 1.74 x ( 2698 ) + 1.74 x ( 3358 ) = 14147 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 16.5 = 10312.5 IBC 18 ASD (16-13)

P max = -8219.1 lbs D+0.75L+0.75Lr+0.45W(+)

Use 2 - 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3 x 5.5 = 17307 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -2698 ) + -1.74 x ( -3358 ) = 10537 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 16.5 = 10312.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3013.61 lbs

Use 2 - 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.25 in

Δ Amp = Cd x Defl = 4 x 0.25 in = 0.99 in

SW.FL2.16 L = 28'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.15 27.8' +2421 E +2144 W+ -2144 W-

P1 SW.RF0.15 0.2' -2421 E -2144 W+ +2144 W-

P2 girder.2 9' -3846 D -3371 Lr
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P2 P0P1

Wall Self Weight 0-28' -72.64 D

Levels Above 0-28' -72.64 D

Floor 1 trib 7.95' 0-0.6' 7.95x-16=-127.2 D

Floor 1 trib 6.22' 0.7-17.3' 6.22x-16=-99.48 D

Floor 1 trib 7.9' 17.3-28' 7.9x-16=-126.4 D

Lateral Forces

Flexible Analysis (lbs) 12052 E 10054 W+ -10054 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 12052 / 28 = 8436 / 28 = 301 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 10054 / 28 = 6032 / 28 = 215 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -86983.8 / ( 28 - 0.5 ) + 1071 = -2091 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -62198.7 / ( 28 - 0.5 ) + 2382 = 120 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -86983.8 / ( 28 - 0.5 ) + 514 = -2648 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -62198.7 / ( 28 - 0.5 ) + 1644 = -617 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2421 ) + 0.7 x ( 4519 ) = 4857 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3548.01 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2421 ) + -0.7 x ( -4519 ) = 4857 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3548.01 lbs

Use 2 - 2x4 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.18 in

Δ Amp = Cd x Defl = 4 x 0.18 in = 0.71 in

SW.FL2.17 L = 28'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.16 27.8' +2214 E +1943 W+ -1943 W-

P1 SW.RF0.16 0.2' -2214 E -1943 W+ +1943 W-

P2 girder.2 9' -3846 D -3371 Lr

P2 P0P1

Wall Self Weight 0-28' -72.64 D

Levels Above 0-28' -72.64 D

Floor 1 trib 7.95' 0-0.6' 7.95x-16=-127.2 D

Floor 1 trib 1.93' 0.7-4' 1.93x-16=-30.95 D

Floor 1 trib 7.9' 17.3-28' 7.9x-16=-126.4 D

Lateral Forces

Flexible Analysis (lbs) 11024 E 9114 W+ -9114 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 11025 / 28 = 7717 / 28 = 275 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 9115 / 28 = 5469 / 28 = 195 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -79567.15 / ( 28 - 0.5 ) + 747 = -2146 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -56384.84 / ( 28 - 0.5 ) + 1881 = -169 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -79567.15 / ( 28 - 0.5 ) + 424 = -2468 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -56384.84 / ( 28 - 0.5 ) + 1453 = -596 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6
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Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2214 ) + 0.7 x ( 4133 ) = 4443 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3216.37 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2214 ) + -0.7 x ( -4133 ) = 4443 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3216.37 lbs

Use 2 - 2x4 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.16 in

Δ Amp = Cd x Defl = 4 x 0.16 in = 0.66 in

SW.FL2.18 L = 28'       H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.17 27.8' +2214 E +1943 W+ -1943 W-

P0

Wall Self Weight 0-28' -154.36 D

Levels Above 0.2-28' -154.36 D

Floor 1 trib 6.22' 0.6-17.2' 6.22x-16=-99.48 D

Floor 1 trib 7.95' 0-0.5' 7.95x-16=-127.2 D

Floor 1 trib 7.9' 17.2-28' 7.9x-16=-126.4 D

Lateral Forces

Flexible Analysis (lbs) 11024 E 9114 W+ -9114 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 11025 / 28 = 7717 / 28 = 275 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 9115 / 28 = 5469 / 28 = 195 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1
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Uplift Check

T0 E = -79567.15 / ( 28 - 0.5 ) + 2613 = -279 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -56384.84 / ( 28 - 0.5 ) + 3467 = 1416 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -79567.15 / ( 28 - 0.5 ) + 1141 = -1751 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -56384.84 / ( 28 - 0.5 ) + 2404 = 354 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 4133 ) = 2893 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2050.36 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2214 ) + -0.7 x ( -4133 ) = 4443 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3216.36 lbs

Use 2 - 2x4 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.15 in

Δ Amp = Cd x Defl = 4 x 0.15 in = 0.6 in

SW.FL2.19 L = 3.33'     H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.8 3' -2113 E -915 W+ +915 W-

P0

Wall Self Weight 0-3.3' -154.36 D

Levels Above 0-3.3' -222.75 D

Levels Above 0-3.3' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3116 E 1282 W+ -1282 W-
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Shear Check

v E = V E /Length = 0.7 x 1 x 3116 / 3.33 = 2181 / 3.33 = 655 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1282 / 3.33 = 769 / 3.33 = 231 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 790 / 795 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -22491.4 / ( 3.33 - 0.5 ) + 400 = -7547 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -7935.93 / ( 3.33 - 0.5 ) + 530 = -2273 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 7870 / 7870 lbs

Use HDU8 /1P 7/8" rod 3-2x4

T1 E = -22491.4 / ( 3.33 - 0.5 ) + -1078 = -9026 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -7935.93 / ( 3.33 - 0.5 ) + -18 = -2822 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -11354 ) = 7947 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2804.21 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2113 ) + 0.7 x ( 11354 ) = 9426 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3353.4 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.75 in

Δ Amp = Cd x Defl = 4 x 0.75 in = 2.98 in

SW.FL2.20 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.9 0' +2113 E +915 W+ -915 W-

P0

Wall Self Weight 0-3' -72.64 D

Levels Above 0-3' -222.75 D

Levels Above 0-3' -154.36 D

Roof 1 trib 2.78' 0-3' 2.78x-22=-62.41 D
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Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + -1131 = -8429 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + -88 = -2663 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

T1 E = -18244.53 / ( 3 - 0.5 ) + 347 = -6950 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + 460 = -2114 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 6970 / 6970 lbs

Use HDU8 /1P 7/8" rod 4x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2113 ) + -0.7 x ( -10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3124.17 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2574.98 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.75 in

Δ Amp = Cd x Defl = 4 x 0.75 in = 2.99 in

SW.FL2.21 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.9 2.8' -2113 E -915 W+ +915 W-

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 163 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



P0

Wall Self Weight 0-3' -72.64 D

Levels Above 0-3' -222.75 D

Levels Above 0-3' -154.36 D

Roof 1 trib 2.78' 0-3' 2.78x-22=-62.41 D

Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + 347 = -6950 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + 460 = -2114 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 6970 / 6970 lbs

Use HDU8 /1P 7/8" rod 4x4

T1 E = -18244.53 / ( 3 - 0.5 ) + -1131 = -8429 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + -88 = -2663 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2574.98 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2113 ) + 0.7 x ( 10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3124.17 lbs

Use 3x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.76 in

Δ Amp = Cd x Defl = 4 x 0.76 in = 3.05 in

SW.FL2.22 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.10 0' +2113 E +915 W+ -915 W-

P0

Wall Self Weight 0-3' -154.36 D

Levels Above 0-3' -222.75 D

Levels Above 0-3' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + -1118 = -8416 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + -70 = -2645 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

T1 E = -18244.53 / ( 3 - 0.5 ) + 360 = -6937 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + 478 = -2096 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 6970 / 6970 lbs

Use HDU8 /1P 7/8" rod 4x4

Post Check
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Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2113 ) + -0.7 x ( -10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3124.17 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2574.98 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.75 in

Δ Amp = Cd x Defl = 4 x 0.75 in = 2.99 in

SW.FL2.23 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.10 3' -2113 E -915 W+ +915 W-

P0

Wall Self Weight 0-3' -154.36 D

Levels Above 0-3' -222.75 D

Levels Above 0-3' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check
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T0 E = -18244.53 / ( 3 - 0.5 ) + 360 = -6937 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + 478 = -2096 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 6970 / 6970 lbs

Use HDU8 /1P 7/8" rod 4x4

T1 E = -18244.53 / ( 3 - 0.5 ) + -1118 = -8416 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + -70 = -2645 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2574.98 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2113 ) + 0.7 x ( 10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3124.17 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.76 in

Δ Amp = Cd x Defl = 4 x 0.76 in = 3.04 in

SW.FL2.24 L = 3.25'     H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.12 3.3' -2113 E -915 W+ +915 W-

P0

Wall Self Weight 0-3.2' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 2975 E 1224 W+ -1224 W-
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Shear Check

v E = V E /Length = 0.7 x 1 x 2975 / 3.25 = 2082 / 3.25 = 640 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1224 / 3.25 = 734 / 3.25 = 226 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 783 / 788 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -21471.9 / ( 3.25 - 0.5 ) + 113 = -7694 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -7576.21 / ( 3.25 - 0.5 ) + 150 = -2604 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 7470 / 7470 lbs

Failed (3) CS14

T1 E = -21471.9 / ( 3.25 - 0.5 ) + -1365 = -9173 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -7576.21 / ( 3.25 - 0.5 ) + -398 = -3153 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -11154 ) = 7807 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2754.98 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2113 ) + 0.7 x ( 11154 ) = 9287 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3304.17 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.77 in

Δ Amp = Cd x Defl = 4 x 0.77 in = 3.09 in

SW.FL2.25 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.12 0.2' +2113 E +915 W+ -915 W-

P0

Wall Self Weight 0-3' -154.36 D

Levels Above 0-3' -222.75 D

Levels Above 0-3' -154.36 D
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Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + -1118 = -8416 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + -70 = -2645 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

T1 E = -18244.53 / ( 3 - 0.5 ) + 360 = -6937 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + 478 = -2096 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 6970 / 6970 lbs

Use HDU8 /1P 7/8" rod 4x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2113 ) + -0.7 x ( -10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3124.17 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2574.98 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.75 in

Δ Amp = Cd x Defl = 4 x 0.75 in = 2.99 in

SW.FL2.26 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.11 2.9' -2113 E -915 W+ +915 W-

P0

Wall Self Weight 0-3' -72.64 D
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Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + 49 = -7248 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + 65 = -2509 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 7870 / 7870 lbs

Use HDU8 /1P 7/8" rod 3-2x4

T1 E = -18244.53 / ( 3 - 0.5 ) + -1429 = -8727 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + -483 = -3058 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2574.98 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 2113 ) + 0.7 x ( 10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3124.17 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.78 in

Δ Amp = Cd x Defl = 4 x 0.78 in = 3.11 in

SW.FL2.27 L = 3'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.11 -0.1' +2113 E +915 W+ -915 W-

P0

Wall Self Weight 0-3' -72.64 D

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 170 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



Lateral Forces

Flexible Analysis (lbs) 2527 E 1040 W+ -1040 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 2528 / 3 = 1769 / 3 = 589 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1040 / 3 = 624 / 3 = 208 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 757 / 762 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -18244.53 / ( 3 - 0.5 ) + -1429 = -8727 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -6437.5 / ( 3 - 0.5 ) + -483 = -3058 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

T1 E = -18244.53 / ( 3 - 0.5 ) + 49 = -7248 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -6437.5 / ( 3 - 0.5 ) + 65 = -2509 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 7870 / 7870 lbs

Use HDU8 /1P 7/8" rod 3-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -2113 ) + -0.7 x ( -10425 ) = 8776 lbs

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3124.17 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 10425 ) = 7297 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2574.98 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.78 in

Δ Amp = Cd x Defl = 4 x 0.78 in = 3.11 in

SW.FL2.28 L = 8'        H = 9.08'       FLOOR2

Vertical Loads

P0 SW.RF0.20 7.8' -3257 E -1362 W+ +1362 W-

P1 BM.RF0.5 6' -805 D -705 Lr

P2 BM.RF0.5 -0.1' -805 D -705 Lr
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P0P1P2

Wall Self Weight 0-8' -154.36 D

Levels Above 6-8' -248.16 D

Levels Above 5.8-8' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3842 E 1609 W+ -1609 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3842 / 8 = 2689 / 8 = 336 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1609 / 8 = 965 / 8 = 120 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -27729.1 / ( 8 - 0.5 ) + 403 = -3294 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -9953.62 / ( 8 - 0.5 ) + 534 = -792 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27729.1 / ( 8 - 0.5 ) + -1384 = -5081 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -9953.62 / ( 8 - 0.5 ) + 371 = -955 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -5282 ) = 9190 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1327.15 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3257 ) + 1.74 x ( 5282 ) = 14858 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2144.15 lbs

Use 4x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.35 in

Δ Amp = Cd x Defl = 4 x 0.35 in = 1.39 in

SW.FL2.29 L = 8'        H = 9.08'       FLOOR2

Wall Self Weight 0-8' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 3859 E 1381 W+ -1381 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3860 / 8 = 2702 / 8 = 337 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1381 / 8 = 829 / 8 = 103 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1139.59 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1139.59 lbs

Use 2 - 2x4 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.34 in

Δ Amp = Cd x Defl = 4 x 0.34 in = 1.36 in

SW.FL2.31 L = 8'        H = 9.08'       FLOOR2

Wall Self Weight 0-8' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 3859 E 1381 W+ -1381 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3860 / 8 = 2702 / 8 = 337 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1381 / 8 = 829 / 8 = 103 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1139.59 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1139.59 lbs

Use 2 - 2x4 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.34 in

Δ Amp = Cd x Defl = 4 x 0.34 in = 1.36 in

SW.FL2.33 L = 8'        H = 9.08'       FLOOR2

Wall Self Weight 0-8' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 3859 E 1381 W+ -1381 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3860 / 8 = 2702 / 8 = 337 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1381 / 8 = 829 / 8 = 103 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27857.5 / ( 8 - 0.5 ) + 131 = -3582 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -8546.93 / ( 8 - 0.5 ) + 174 = -965 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1139.59 lbs

Use 2 - 2x4 No.2

Post 1

P allow = Fc' x A = 469.99 x 3 x 3.5 = 4934 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 0.7 x ( 5306 ) = 3714 lbs

P allow (Sill) =Fc x A = 625 x 10.5 = 6562.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1139.59 lbs

Use 2 - 2x4 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.34 in

Δ Amp = Cd x Defl = 4 x 0.34 in = 1.36 in

SW.FL2.34 L = 6'        H = 9.08'       FLOOR2

Wall Self Weight 0-6' -154.36 D

Levels Above 0-6' -154.36 D

Floor 1 trib 7.95' 0-6' 7.95x-16=-127.2 D

Lateral Forces

Flexible Analysis (lbs) 1872 E 1511 W+ -1511 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 1872 / 6 = 1310 / 6 = 218 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1511 / 6 = 907 / 6 = 151 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1

Uplift Check

T0 E = -13515.21 / ( 6 - 0.5 ) + 591 = -1865 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -9351.32 / ( 6 - 0.5 ) + 784 = -915 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -13515.21 / ( 6 - 0.5 ) + 591 = -1865 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -9351.32 / ( 6 - 0.5 ) + 784 = -915 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3 x 5.5 = 17307 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3510 ) = 6108 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 16.5 = 10312.5 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1700.24 lbs

Use 2 - 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3 x 5.5 = 17307 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3510 ) = 6108 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 16.5 = 10312.5 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1700.24 lbs

Use 2 - 2x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.27 in

Δ Amp = Cd x Defl = 4 x 0.27 in = 1.08 in

SW.FL1.1 L = 2'        H = 9.08'       FLOOR1

Vertical Loads

P0 BM.FL1.8 2' -9743 D -2911 L -2872 Lr +568 E +238 W+ -238 W-

P1 BM.FL1.12 0' -4881 D -1945 L -1543 Lr -5094 E

P0P1

Wall Self Weight 0-2' -72.64 D

Unk 0.1-2' -186.02 D

Unk 0.1-2' -186.02 D

Floor 1 trib 7.08' 0.1-2' 7.08x-16=-113.28 D

Lateral Forces

Flexible Analysis (lbs) 8669 E 3824 W+ -3824 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 8669 / 2 = 6068 / 2 = 3034 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3824 / 2 = 2294 / 2 = 1147 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 0 / 0 plf

Use

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.72 in

Δ Amp = Cd x Defl = 4 x 0.72 in = 2.88 in

SW.FL1.2 L = 23.5'     H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.26 21.2' -12538 E -5207 W+ 5207 W-

P0

Wall Self Weight 0-23.5' -72.64 D

Levels Above 0-9.2' -72.64 D

Levels Above 9.2-20.5' -199.04 D

Levels Above 0-20.5' -154.36 D
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Lateral Forces

Flexible Analysis (lbs) 13048 E 12236 W+ -12236 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 13048 / 23.5 = 9134 / 23.5 = 388 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 12236 / 23.5 = 7341 / 23.5 = 312 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -94173.84 / ( 23.5 - 0.5 ) + 1580 = -2514 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -75693.63 / ( 23.5 - 0.5 ) + 2128 = -1162 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -94173.84 / ( 23.5 - 0.5 ) + -692 = -4786 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -75693.63 / ( 23.5 - 0.5 ) + 5120 = 1829 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 2484 x 1.5 x 3.5 = 13041 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 4753.55 + 0.3 x 1095.76) = 8843 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 781.25 x 5.25 = 4101.56 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3291.03 lbs

Use 2x4 No.2

Post 1

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -17292.06 - 0.3 x 11442.75) = 36061 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 667.61 x 30.25 = 20195.31 IBC 18 ASD (16-12) D+0.6W(-)

P max = -3291.03 lbs

Use 6x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.86 in

SW.FL1.6 L = 2'        H = 9.08'       FLOOR1

Wall Self Weight 0-2' -70.17 D
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Lateral Forces

Flexible Analysis (lbs) 8669 E 3824 W+ -3824 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 8669 / 2 = 6068 / 2 = 3034 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3824 / 2 = 2294 / 2 = 1147 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 0 / 0 plf

Use

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.72 in

Δ Amp = Cd x Defl = 4 x 0.72 in = 2.88 in

SW.FL1.7 L = 9.5'      H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.7 9.2' 4306 E 3615 W+ -3615 W-

P1 BM.FL1.11 9.3' -2862 D -5670 L +81 Lr +1790 E

P2 BM.FL1.12 8.5' -1590 D -1215 L -192 Lr +1042 E +930 W+ -930 W-

P2P0 P1

Wall Self Weight 0-9.5' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 4130 E 3933 W+ -3933 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 4131 / 9.5 = 2891 / 9.5 = 304 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3933 / 9.5 = 2360 / 9.5 = 248 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -29813 / ( 9.5 - 0.5 ) + 452 = -2860 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -24333.1 / ( 9.5 - 0.5 ) + 565 = -2137 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -29813 / ( 9.5 - 0.5 ) + -1773 = -5085 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -24333.1 / ( 9.5 - 0.5 ) + 351 = -2351 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4
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Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 4732 ) = 8234 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2703.68 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 2863 ) + -1.74 x ( -9038.78 + 0.3 x -1790.43) = 19388 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-13)

P max = -9181.63 lbs D+0.75L+0.75Lr+0.45W(-)

Use 4x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.28 in

Δ Amp = Cd x Defl = 4 x 0.28 in = 1.12 in

SW.FL1.8 L = 13.67'    H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.8 13.4' 4882 E 4118 W+ -4118 W-

P1 SW.FL2.8 1.9' -4882 E -4118 W+ 4118 W-

P2 BM.FL2.9 0' -698 D -672 L

P3 BM.FL2.8 10.9' -926 D -1027 L

P4 BM.FL2.8 4.6' -927 D -1027 L

P1 P3P4P2 P0

Wall Self Weight 0-13.7' -154.36 D

Levels Above 2-4.6' -284.73 D

Levels Above 1.6-4.6' -154.36 D

Levels Above 10.9-13.7'-284.73 D

Levels Above 10.7-13.7'-154.36 D

Lateral Forces

Flexible Analysis (lbs) 3734 E 3416 W+ -3416 W-

Header Tension 1332T E 1044T W

Sill Tension -1222T E -958T W
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Shear Check

(factor 2.23 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.23 x 3734 / 13.67 = 5825 / 13.67 = 426 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.23 x 3416 / 13.67 = 4567 / 13.67 = 334 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -26953.93 / ( 13.67 - 0.5 ) + -1359 = -3406 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -21132.6 / ( 13.67 - 0.5 ) + -2 = -1607 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -26953.93 / ( 13.67 - 0.5 ) + -1390 = -3436 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -21132.6 / ( 13.67 - 0.5 ) + -43 = -1648 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 699 ) + 1.74 x ( 2924 ) = 5753 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-13)

P max = -2406.54 lbs D+0.75L+0.75Lr+0.45W(+)

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -4882 ) + -1.74 x ( -2924 ) = 13582 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -4075.91 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.21 in

Δ Amp = Cd x Defl = 4 x 0.21 in = 0.84 in

SW.FL1.9 L = 11.25'    H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.9 0.2' 12074 E 5015 W+ -5015 W-

P1 BM.FL1.40 2.3' -2224 D -1144 L -658 Lr

P2 BM.FL1.40 8.8' -2224 D -1144 L -658 Lr

P3 BM.FL1.42 11' -1268 D -553 L -396 Lr

BEST ENGINEERS

SAMPLE APARTMENT BUIDING

PROJECT NO.: 1234   PLAN: 2333

PAGE: 181 / 201

DATE: 10/23/2024

LAVA PRINTED: 3/4/2025 C:\...\Presentation\Example Models\1-Apartments\Sample Apartment- 3 story.x1 LA A TM

LA
TE

R
A

L 
D

ES
IG

N



P3P1P0 P2

Wall Self Weight 0-11.2' -72.64 D

Floor 2 trib 2.9' 0-11.2' 2.9x-24=-69.6 D

Floor 1 trib 8.8' 0-2.3' 8.8x-16=-140.8 D

Floor 1 trib 8.8' 8.8-11' 8.8x-16=-140.8 D

Roof 1 0-2.3' -377.11 D

Roof 1 8.8-11' -377.11 D

Unk 0-2.3' -154.36 D

Unk 8.8-11' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 5780 E 2655 W+ -2655 W-

Header Tension 2702T E 1064T W

Sill Tension -2702T E -1064T W

Shear Check

(factor 2.57 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.57 x 5780 / 11.25 = 10397 / 11.25 = 924 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.57 x 2655 / 11.25 = 4093 / 11.25 = 363 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 952 / 1205 plf

Use Mark 11 Side 2

Uplift Check

T0 E = -41719.61 / ( 11.25 - 0.5 ) + -6360 = -10241 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -16424.7 / ( 11.25 - 0.5 ) + -235 = -1763 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 10770 / 10770 lbs

Use HDU14 /1P 1" rod 4x6

T1 E = -41719.61 / ( 11.25 - 0.5 ) + 2589 = -1291 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -16424.7 / ( 11.25 - 0.5 ) + 3435 = 1907 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check
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Post 0

P allow = Fc' x A = 874.59 x 5.5 x 5.5 = 26456 lbs IBC 18 ASD (16-12) D-0.7pE

P max = -0.7 x ( -12074 ) + -0.7 x ( -5544 ) = 12332 lbs

P allow (Sill) =Fc x A = 667.61 x 30.25 = 20195.31 IBC 18 ASD (16-12) D+0.6W(-)

P max = -4537.25 lbs

Use 6x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD (16-12) D+0.7pE

P max = 1.148 x ( 1268 ) + 0.7 x ( 5544 ) = 5336 lbs

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-13)

P max = -3126.36 lbs D+0.75L+0.75Lr+0.45W(+)

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.32 in

Δ Amp = Cd x Defl = 4 x 0.32 in = 1.27 in

SW.FL1.10 L = 12'       H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.14 11.8' 6056 E 5023 W+ -5023 W-

P1 SW.FL2.14 0.2' -6056 E -5023 W+ 5023 W-

P2 girder.6 0.2' -3790 D -3339 Lr

P0P1 P2

Wall Self Weight 0-12' -154.36 D

Levels Above 0-8.3' -154.36 D

Levels Above 0-8.3' -154.36 D

Floor 2 trib 3.12' 8.3-12' 3.12x-24=-75 D

Unk 8.4-12' -280.76 D

Unk 8.3-12' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 3546 E 3246 W+ -3246 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3546 / 12 = 2482 / 12 = 206 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3246 / 12 = 1948 / 12 = 162 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1
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Uplift Check

T0 E = -25593.95 / ( 12 - 0.5 ) + -1226 = -3451 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -20085.8 / ( 12 - 0.5 ) + 983 = -763 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -25593.95 / ( 12 - 0.5 ) + -2703 = -4929 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -20085.8 / ( 12 - 0.5 ) + -976 = -2723 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 3790 ) + 1.74 x ( 6056 ) + 1.74 x ( 3179 ) = 19679 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-13)

P max = -9529.05 lbs D+0.75L+0.75Lr+0.45W(+)

Use 4x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 3.5 x 5.5 = 20192 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -6056 ) + -1.74 x ( -3179 ) = 16069 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 19.25 = 12031.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -4760.2 lbs

Use 4x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.26 in

Δ Amp = Cd x Defl = 4 x 0.26 in = 1.03 in

SW.FL1.11 L = 31.5'     H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.16 27.8' 6939 E 5913 W+ -5913 W-

P1 SW.FL2.16 0.2' -6939 E -5913 W+ 5913 W-

P2 girder.2 9' -3846 D -3371 Lr

P3 BM.FL1.21 0.4' -1840 D -2949 L

P4 BM.FL1.29 14.4' -2079 D -3301 L

P5 BM.FL1.32 28.6' -4036 D -2001 L -1393 Lr +4826 E

P0P2 P5P1 P3 P4

Wall Self Weight 0-31.5' -154.36 D

Levels Above 0-0.6' -199.84 D

Levels Above 0.7-17.3' -172.12 D

Levels Above 17.3-28.5'-199.04 D

Levels Above 0-28.5' -72.64 D
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Lateral Forces

Flexible Analysis (lbs) 14265 E 13497 W+ -13497 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 14265 / 31.5 = 9985 / 31.5 = 317 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 13497 / 31.5 = 8098 / 31.5 = 257 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -102952.2 / ( 31.5 - 0.5 ) + 1400 = -1921 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -83498.33 / ( 31.5 - 0.5 ) + 4309 = 1615 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -102952.2 / ( 31.5 - 0.5 ) + -23 = -3344 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -83498.33 / ( 31.5 - 0.5 ) + 3765 = 1071 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 1840 ) + 1.74 x ( 12102.33 - 0.3 x -418.74) = 23028 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-13)

P max = -8732.54 lbs D+0.75L+0.75Lr+0.45W(+)

Use 6x6 No.2

Post 1

N/A

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.17 in

Δ Amp = Cd x Defl = 4 x 0.17 in = 0.7 in

SW.FL1.12 L = 23.5'     H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.21 20.7' 12538 E

P1 SW.FL2.17 19.8' 6347 E 5360 W+ -5360 W-

P2 girder.2 1' -3846 D -3371 Lr

P3 BM.FL1.27 0.4' -1016 D -452 L -1288 E -1088 W+ +1088 W-
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P2P3 P0P1

Wall Self Weight 0-23.5' -154.36 D

Levels Above 0.4-20.5' -72.64 D

Levels Above 0.4-9.3' -72.64 D

Levels Above 9.3-20.5' -199.04 D

Lateral Forces

Flexible Analysis (lbs) 13048 E 12236 W+ -12236 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 13048 / 23.5 = 9134 / 23.5 = 388 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 12236 / 23.5 = 7341 / 23.5 = 312 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -94173.84 / ( 23.5 - 0.5 ) + 3859 = -235 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -75693.6 / ( 23.5 - 0.5 ) + 5048 = 1757 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -94173.84 / ( 23.5 - 0.5 ) + -4234 = -8328 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -75693.6 / ( 23.5 - 0.5 ) + -245 = -3536 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 9535 / 9535 lbs

Use HDU11 /1P 1" rod 4x6

Post Check

Post 0

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 1017 ) + 1.74 x ( 8543.9 - 0.3 x -1406.49) = 16568 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -4960.37 lbs

Use 6x6 No.2

Post 1

N/A

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.23 in

Δ Amp = Cd x Defl = 4 x 0.23 in = 0.91 in
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SW.FL1.13 L = 31.5'     H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.27 29.2' 12538 E

P1 SW.FL2.18 27.8' 6347 E 5360 W+ -5360 W-

P0P1

Wall Self Weight 0-31.5' -154.36 D

Levels Above 0.6-17.2' -253.84 D

Levels Above 0.2-0.5' -281.56 D

Levels Above 17.2-28.5'-280.76 D

Levels Above 0.2-28.5' -154.36 D

Lateral Forces

Flexible Analysis (lbs) 13048 E 12236 W+ -12236 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 13048 / 31.5 = 9134 / 31.5 = 289 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 12236 / 31.5 = 7341 / 31.5 = 233 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 350 / 435 plf

Use Mark 10 Side 1

Uplift Check

T0 E = -94173.84 / ( 31.5 - 0.5 ) + 3343 = 306 lbs, Compression IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -75693.51 / ( 31.5 - 0.5 ) + 5698 = 3257 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -94173.84 / ( 31.5 - 0.5 ) + -2830 = -5868 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -75693.51 / ( 31.5 - 0.5 ) + 1878 = -562 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 6765 / 6765 lbs

Use HDU8 /1P 7/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 5181.1 - 0.3 x -841.29) = 9454 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2441.72 lbs

Use 6x6 No.2

Post 1

N/A
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.18 in

Δ Amp = Cd x Defl = 4 x 0.18 in = 0.73 in

SW.FL1.19 L = 6'        H = 9.08'       FLOOR1

Wall Self Weight 0-6' -72.64 D

Floor 1 trib 7.07' 0-6' 7.07x-16=-113.2 D

Floor 1 trib 8.8' 0-6' 8.8x-16=-140.8 D

Lateral Forces

Flexible Analysis (lbs) 3929 E 2126 W+ -2126 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3929 / 6 = 2750 / 6 = 458 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2126 / 6 = 1276 / 6 = 212 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -28358.83 / ( 6 - 0.5 ) + 443 = -4712 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -13155.42 / ( 6 - 0.5 ) + 587 = -1803 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

T1 E = -28358.83 / ( 6 - 0.5 ) + 443 = -4712 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -13155.42 / ( 6 - 0.5 ) + 587 = -1803 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -7366 ) = 12816 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2391.89 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 7366 ) = 12816 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2391.89 lbs

Use 3x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.43 in

Δ Amp = Cd x Defl = 4 x 0.43 in = 1.71 in

SW.FL1.20 L = 6'        H = 9.08'       FLOOR1

Wall Self Weight 0-6' -72.64 D

Floor 1 trib 6.62' 0-6' 6.62x-16=-106 D

Roof 1 0-6' -191.79 D

Roof 1 0-6' -179.21 D

Floor 1 trib 3.88' 0-6' 3.88x-16=-62 D

Lateral Forces

Flexible Analysis (lbs) 3818 E 2243 W+ -2243 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3818 / 6 = 2673 / 6 = 445 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2243 / 6 = 1346 / 6 = 224 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -27558.25 / ( 6 - 0.5 ) + 829 = -4180 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -13880.31 / ( 6 - 0.5 ) + 1100 = -1422 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -27558.25 / ( 6 - 0.5 ) + 829 = -4180 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -13880.31 / ( 6 - 0.5 ) + 1100 = -1422 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check
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Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -7158 ) = 12454 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2523.7 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 7158 ) = 12454 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2523.7 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.43 in

Δ Amp = Cd x Defl = 4 x 0.43 in = 1.71 in

SW.FL1.21 L = 6'        H = 9.08'       FLOOR1

Wall Self Weight 0-6' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 3716 E 1913 W+ -1913 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3716 / 6 = 2601 / 6 = 433 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 1914 / 6 = 1148 / 6 = 191 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 490 / 585 plf

Use Mark 11 Side 1

Uplift Check

T0 E = -26819.3 / ( 6 - 0.5 ) + 98 = -4777 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -11839.9 / ( 6 - 0.5 ) + 130 = -2021 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

T1 E = -26819.3 / ( 6 - 0.5 ) + 98 = -4777 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -11839.9 / ( 6 - 0.5 ) + 130 = -2021 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4
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Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -6966 ) = 12120 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -2152.7 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 6966 ) = 12120 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -2152.7 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.43 in

Δ Amp = Cd x Defl = 4 x 0.43 in = 1.71 in

SW.FL1.22 L = 4'        H = 9.08'       FLOOR1

Vertical Loads

P0 BM.FL1.20 1.1' -211 D -5783 E

P1 BM.FL1.30 3.9' -13409 D -5970 L -3388 Lr +3910 E +1675 W+ -1675 W-

P2 BM.FL1.31 0.1' -3342 D -1269 L -1020 Lr

P1P0P2

Wall Self Weight 0-4' -154.36 D

Floor 1 trib 7.46' 0.1-1.4' 7.46x-16=-119.42 D

Floor 1 trib 6.37' 1.6-3.9' 6.37x-16=-101.95 D

Lateral Forces

Flexible Analysis (lbs) 1622 E 716 W+ -716 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 1622 / 4 = 1135 / 4 = 283 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 716 / 4 = 430 / 4 = 107 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 840 / 845 plf

Use Mark 13 Side 1
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Uplift Check

T0 E = -11708.52 / ( 4 - 0.5 ) + 891 = -2453 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -4432.8 / ( 4 - 0.5 ) + 2416 = 1149 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -11708.52 / ( 4 - 0.5 ) + 3851 = 505 lbs, Compression IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -4432.8 / ( 4 - 0.5 ) + 9366 = 8100 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

Post Check

Post 0

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 3342 ) + -1.74 x ( -9206.95 - 0.3 x 4427.96) = 21514 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-13)

P max = -6008.82 lbs D+0.75L+0.75Lr+0.45W(-)

Use 6x6 No.1

Post 1

P allow = Fc' x A = 1039.06 x 7.5 x 5.5 = 42861 lbs IBC 18 ASD (16-13)

P max = 1.111 x ( 13410 ) + 0.868 x ( 0.75 x ( 5970 ) ) + 0.75 x ( 3388 ) + -0.525 x D+0.75L+0.75Lr-0.75x0.7pE

( -485.5 - 0.3 x 1354.83) = 21791 lbs

P allow (Sill) =Fc x A = 625 x 41.25 = 25781.25 IBC 18 ASD (16-13)

P max = -20033.66 lbs D+0.75L+0.75Lr+0.45W(+)

Use 6x8 Flat No.1

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.23 in

Δ Amp = Cd x Defl = 4 x 0.23 in = 0.91 in

SW.FL1.23 L = 4'        H = 9.08'       FLOOR1

Vertical Loads

P0 BM.FL1.8 0.1' -12022 D -4507 L -3878 Lr +2237 E +937 W+ -937 W-

P1 BM.FL1.15 1.9' -2099 D -710 L -587 Lr +4739 E

P2 BM.FL1.31 3.8' -3342 D -1269 L -1020 Lr

P0 P1 P2

Wall Self Weight 0-4' -154.36 D

Roof 1 0.3-2.2' -485.09 D

Floor 1 trib 7.08' 0.1-2.2' 7.08x-16=-113.28 D

Unk 0.1-2.2' -186.02 D

Floor 1 trib 7.46' 2.5-3.8' 7.46x-16=-119.42 D
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Lateral Forces

Flexible Analysis (lbs) 1692 E 747 W+ -747 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 1692 / 4 = 1185 / 4 = 296 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 747 / 4 = 448 / 4 = 112 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 840 / 845 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -12216.91 / ( 4 - 0.5 ) + 4519 = 1028 lbs, Compression IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -4622.01 / ( 4 - 0.5 ) + 8200 = 6880 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 300 / 300 lbs

Use Not Reqd

T1 E = -12216.91 / ( 4 - 0.5 ) + 1890 = -1599 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -4622.01 / ( 4 - 0.5 ) + 3138 = 1817 lbs, Compression IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1417.5 x 7.5 x 5.5 = 58471 lbs IBC 18 ASD (16-9) D+L

P max = 1 x ( 12023 ) + 0.979 x ( 1 x ( 4507 ) ) = 16435 lbs

P allow (Sill) =Fc x A = 625 x 41.25 = 25781.25 IBC 18 ASD (16-13)

P max = -19125.96 lbs D+0.75L+0.75Lr+0.45W(-)

Use 6x8 Flat No.1

Post 1

P allow = Fc' x A = 1601.29 x 5.5 x 5.5 = 48439 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 0.952 x ( 3342 ) + 1.74 x ( 7247.63 - 0.3 x -2261.14) = 16974 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-13)

P max = -6049.38 lbs D+0.75L+0.75Lr+0.45W(+)

Use 6x6 No.1

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.13 in

Δ Amp = Cd x Defl = 4 x 0.13 in = 0.53 in

SW.FL1.24 L = 11'       H = 9.08'       FLOOR1

Wall Self Weight 0-11' -154.36 D

Floor 2 trib 1.52' 0.1-11' 1.52x-24=-36.6 D
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Lateral Forces

Flexible Analysis (lbs) 7254 E 3331 W+ -3331 W-

Header Tension 2568T E 1011T W

Sill Tension -2568T E -1011T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 7254 / 11 = 11283 / 11 = 1025 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 3331 / 11 = 4442 / 11 = 403 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 980 / 1240 plf

Use Mark 11 Side 2

Uplift Check

T0 E = -52354.12 / ( 11 - 0.5 ) + 473 = -4512 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -20611.4 / ( 11 - 0.5 ) + 628 = -1334 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4555 / 4555 lbs

Use HTT5 /1P screw 5/8" rod 1-2x6

T1 E = -52354.12 / ( 11 - 0.5 ) + 474 = -4511 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -20611.4 / ( 11 - 0.5 ) + 629 = -1333 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4555 / 4555 lbs

Use HTT5 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -7123 ) = 12394 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1962.99 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 7123 ) = 12394 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1962.99 lbs

Use 3x6 No.2
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Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.35 in

Δ Amp = Cd x Defl = 4 x 0.35 in = 1.38 in

SW.FL1.25 L = 11'       H = 9.08'       FLOOR1

Vertical Loads

P0 BM.FL1.37 10.6' 40 D +124 L

P0

Wall Self Weight 0-11' -72.64 D

Floor 2 trib 1' 0.1-10.8' 1x-24=-24 D

Floor 2 trib 3.33' 0.1-10.9' 3.33x-24=-79.8 D

Lateral Forces

Flexible Analysis (lbs) 4679 E 2149 W+ -2149 W-

Header Tension 2368T E 933T W

Sill Tension -2105T E -829T W

Shear Check

(factor 2.76 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.76 x 4679 / 11 = 9026 / 11 = 820 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.76 x 2149 / 11 = 3553 / 11 = 323 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 919 / 1163 plf

Use Mark 11 Side 2

Uplift Check

T0 E = -33769.7 / ( 11 - 0.5 ) + 435 = -2780 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -13294.84 / ( 11 - 0.5 ) + 577 = -688 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -33769.7 / ( 11 - 0.5 ) + 415 = -2800 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -13294.84 / ( 11 - 0.5 ) + 551 = -714 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6
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Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -4595 ) = 7994 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1266.17 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(8)

P max = 0.378 x ( -40 ) + 1.74 x ( 4595 ) = 7979 lbs 0.83(0.6D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-14) 0.6D+0.6W(+)

P max = -1242.21 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 -(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.25 in

Δ Amp = Cd x Defl = 4 x 0.25 in = 1.01 in

SW.FL1.26 L = 11'       H = 9.08'       FLOOR1

Wall Self Weight 0-11' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 7254 E 3331 W+ -3331 W-

Header Tension 2568T E 1011T W

Sill Tension -2568T E -1011T W

Shear Check

(factor 2.22 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.22 x 7254 / 11 = 11283 / 11 = 1025 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.22 x 3331 / 11 = 4442 / 11 = 403 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 980 / 1240 plf

Use Mark 11 Side 2
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Uplift Check

T0 E = -52354.12 / ( 11 - 0.5 ) + 180 = -4805 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -20611.4 / ( 11 - 0.5 ) + 239 = -1723 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

T1 E = -52354.12 / ( 11 - 0.5 ) + 180 = -4805 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -20611.4 / ( 11 - 0.5 ) + 239 = -1723 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 5645 / 5645 lbs

Use HDU5 /1P 5/8" rod 2-2x4

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -7123 ) = 12394 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1962.99 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 7123 ) = 12394 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1962.99 lbs

Use 3x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.31 in

Δ Amp = Cd x Defl = 4 x 0.31 in = 1.25 in

SW.FL1.27 L = 11'       H = 9.08'       FLOOR1

Wall Self Weight 0-11' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 4679 E 2149 W+ -2149 W-

Header Tension 2368T E 933T W

Sill Tension -2105T E -829T W
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Shear Check

(factor 2.76 used due to Shear Transfer around Opening)

v E = V E /Length = 0.7 x 1 x 2.76 x 4679 / 11 = 9026 / 11 = 820 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2.76 x 2149 / 11 = 3553 / 11 = 323 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 919 / 1163 plf

Use Mark 11 Side 2

Uplift Check

T0 E = -33769.7 / ( 11 - 0.5 ) + 180 = -3035 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -13294.84 / ( 11 - 0.5 ) + 239 = -1026 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -33769.7 / ( 11 - 0.5 ) + 180 = -3035 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -13294.84 / ( 11 - 0.5 ) + 239 = -1026 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -4595 ) = 7994 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1266.17 lbs

Use 2x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 4595 ) = 7994 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -1266.17 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.26 in

Δ Amp = Cd x Defl = 4 x 0.26 in = 1.05 in

SW.FL1.28 L = 1.5'      H = 9.08'       FLOOR1

Vertical Loads

P0 BM.FL1.26 1.2' -326 D +1530 E +655 W+ -655 W-

P0

Wall Self Weight 0-1.5' -72.64 D

Floor 1 trib 7.56' 0-1.5' 7.56x-16=-120.98 D

Roof 1 0-1.4' -477.41 D

Unk 0-1.4' -183.08 D
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Lateral Forces

Flexible Analysis (lbs) 8669 E 3824 W+ -3824 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 8669 / 1.5 = 6068 / 1.5 = 4045 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 3824 / 1.5 = 2294 / 1.5 = 1529 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 0 / 0 plf

Use

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 1.52 in

Δ Amp = Cd x Defl = 4 x 1.52 in = 6.08 in

SW.FL1.29 L = 4'        H = 9.08'       FLOOR1

Wall Self Weight 0-4' -72.64 D

Lateral Forces

Flexible Analysis (lbs) 495 E 238 W+ -238 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 495 / 4 = 346 / 4 = 86 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 238 / 4 = 143 / 4 = 35 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 840 / 845 plf

Use Mark 13 Side 1

Uplift Check

T0 E = -3574.34 / ( 4 - 0.5 ) + 65 = -955 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T0 W = -1475.61 / ( 4 - 0.5 ) + 87 = -334 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -3574.34 / ( 4 - 0.5 ) + 65 = -955 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T1 W = -1475.61 / ( 4 - 0.5 ) + 87 = -334 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6
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Post Check

Post 0

P allow = Fc' x A = 2268 x 5.5 x 5.5 = 68607 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -1459 ) = 2538 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -421.6 lbs

Use 6x6 No.1

Post 1

P allow = Fc' x A = 1039.06 x 5.5 x 5.5 = 31431 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 1459 ) = 2538 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 30.25 = 18906.25 IBC 18 ASD (16-12) D+0.6W(+)

P max = -421.6 lbs

Use 6x6 No.1

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.11 in

Δ Amp = Cd x Defl = 4 x 0.11 in = 0.43 in

SW.FL1.30 L = 10.5'     H = 9.08'       FLOOR1

Vertical Loads

P0 SW.FL2.34 6.2' +3510 E +2834 W+ -2834 W-

P1 SW.FL2.34 0.7' -3510 E -2834 W+ +2834 W-

P0P1

Wall Self Weight 0-10.5' -72.64 D

Levels Above 0-10.5' -154.36 D

Levels Above 0-10.5' -281.56 D

Lateral Forces

Flexible Analysis (lbs) 3103 E 2841 W+ -2841 W-

Shear Check

v E = V E /Length = 0.7 x 1 x 3103 / 10.5 = 2172 / 10.5 = 206 plf IBC 18 ASD (16-15) 0.6D+0.7pE

v W = V W /Length = 0.6 x 2841 / 10.5 = 1704 / 10.5 = 162 plf IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 260 / 290 plf

Use Mark 9 Side 1
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Uplift Check

T0 E = -22394.71 / ( 10.5 - 0.5 ) + -244 = -2484 lbs IBC 18 ASD (16-15) 0.6D-0.7pE

T0 W = -17575.1 / ( 10.5 - 0.5 ) + 597 = -1160 lbs IBC 18 ASD (16-14) 0.6D+0.6W(-)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

T1 E = -22394.71 / ( 10.5 - 0.5 ) + -244 = -2484 lbs IBC 18 ASD (16-15) 0.6D+0.7pE

T1 W = -17575.1 / ( 10.5 - 0.5 ) + 597 = -1160 lbs IBC 18 ASD (16-14) 0.6D+0.6W(+)

Allowable (E/W) = 4455 / 4455 lbs

Use HTT4 /1P screw 5/8" rod 1-2x6

Post Check

Post 0

P allow = Fc' x A = 1048.94 x 2.5 x 5.5 = 14422 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = 1.74 x ( 3510 ) + 1.74 x ( 3199 ) = 11674 lbs 0.83(D+0.7Em)

P allow (Sill) =Fc x A = 625 x 13.75 = 8593.75 IBC 18 ASD (16-12) D+0.6W(+)

P max = -3457.75 lbs

Use 3x6 No.2

Post 1

P allow = Fc' x A = 1048.94 x 1.5 x 5.5 = 8653 lbs IBC 18 ASD ASCE 12.4.3.1(5)

P max = -1.74 x ( -3199 ) = 5566 lbs 0.83(D-0.7Em)

P allow (Sill) =Fc x A = 625 x 8.25 = 5156.25 IBC 18 ASD (16-12) D+0.6W(-)

P max = -1757.51 lbs

Use 2x6 No.2

Deflection Check

δmax = H / 50 = 0.206 x 12 = 2.47 in IBC 18 ASD ASCE 12-12.1 +(Cd)E

Δ = 8vh³/EAb + vh/1000Gₐ + dₐh/b = 0.22 in

Δ Amp = Cd x Defl = 4 x 0.22 in = 0.9 in
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