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Date:
Job #

20f72

11/1/2023
23010

Vertical Design Loads
Truss Roof
Metal Roofing 1 psf
5/8" Plywood 2
Trusses 3
Insulation 1
5/8" Gypsum Board 2.8
Future Solar Panels 4>
Sum 13.8 psf
Slope: 7 :12
Slope Correction Factor 1.16
Subtotal 16 psf
M/E/P/misc. 2 psf
DL= 18 psf
LL= 20 psf
SL= 25 psf

Attic w/ Limited Storage

*As required for solar-ready zone per WA State Building Building Code Amendments

Stick-Framed Roof

Metal Roofing 1 psf
5/8" Plywood 2
Rafters 1.9
Insulation 1
5/8" Gypsum Board 2.8
Sum 8.7 psf
Slope: 11 :12
Slope Correction Factor 1.36
Subtotal 11.8 psf
M/E/P/misc. 1.2 psf
DL= 13 psf
SL= 25 psf
Upper Floor
Flooring 4 psf
1-1/8" Plywood 3.2
Joists 25
5/8" Gypsum Board 2.8
M/E/P/misc. 1.5
DL= 14 psf
LL= 40 psf

Living Areas




Roof Deck
Built-up Decking 8 psf
3/4" Plywood 2.4
Joists 3
5/8" Gypsum Board 2.8
M/E/P/misc. 1.8
DL= 18 psf
LL= 60 psf
Main Floor
Flooring 4 psf
8" Concrete Slab 100
M/E/P/misc. 6
DL= 110 psf
LL= 40 psf
LL= 60 psf
LL= 3000 Ibs

Exterior Walls - Stone

2" Stone Veneer 28 psf
1/2" Plywood 1.6
2x6 @16"o.c. 1.4
Batt Insulation 0.2
1/2" Gypsum Board 2.2
M/E/P/misc. 1.6

DL= 35 psf

Exterior Walls - Stucco

Stucco Siding 10 psf
1/2" Plywood 1.6
2x6 @16"o.c. 1.4
Batt Insulation 0.2
1/2" Gypsum Board 2.2
M/E/P/misc. 1.6
DL= 17 psf

Exterior Walls

- Cement Board

Cement Board Siding 3 psf
1/2" Plywood 1.6
2x6 @16"o.c. 1.4
Batt Insulation 0.2
1/2" Gypsum Board 2.2
M/E/P/misc. 1.6

DL= 10 psf

Interior Walls

2 Layers 1/2" Gypsum Board 4.4 psf
2x4 @16"o.c. 0.9
M/E/P/misc. 1.7

DL= 7 psf

Decks

Living Areas
Patio
Garage
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Date: 11/1/2023
Job # 23010

Seismic Design Loads

Seismic Design Parameters (ASCE 7-16 Section 12.8.1)
Approximate Fundamental Period
T=T,=Ch/
where: Ci= 0.02
h, = 24
X = 0.75
T= 0.22 s
Seismic Response Coefficient
Ss = 1.44
S1 = 0.50
Sgs = 1.15
Sq1 = 0.50
R= 6.5
p= 1
Q= 2.5
Cd = 4
lg = 1
Cs = Sy/(R/lg) = 0.18 w
T = 6s > T
Csmax = Sar/[T(R/le)] = 0.35
Csmin = 0.044S 4l = 0.051
Cs,min = 0.01
S, < 0.6
Csmin= 0.5S4/(R/lgy= 0.038 Ignore
Cs,min,gov = 0.051
Cs.gov = 0.18 (LRFD)




Effective Seismic Weight
Floor | Area (sf) | Wacor (PSF) |Wians (PSf)’ W (Ibs)
Roof 4250 18 12 127500
Upper 5100 14 24 193800
Sum: 321300 Ibs

'Includes weight of interior/exterior walls as uniform area load

Base Shear (includes p) - LRFD Level

50f 72

pV=pCW=[  0.177|wW= | 56845 Ibs
Vertical Distribution of Base Shear (ASCE 7-16 Section 12.8.3) - LRFD Level
Floor | W, (bs) [ hy(ft) weh, Cux F, (Ibs) F, (psf)
Roof 127500 24 3060000 0.61 34803 8.2
Upper 193800 10 1938000 0.39 22042 4.3
Sum: 4998000 56845
Where k = 1
Diaphragm Forces (ASCE 7-16 Section 12.10.1.1, p =1.0) - LRFD Level

Floor F; (Ibs) SFi Wi (Ibs) W, SFE/ISW, Fox (Ibs)
Roof 34803 34803 127500 127500 0.27 34803
Upper 22042 56845 193800 321300 0.18 34288
Floor Fox Min (Ibs) Fox Max (lbs) Fox Gov (Ibs) Fox Gov (psf)

Roof 29325 58650 34803 8.2
Upper 44574 89148 44574 8.7




6 of 72



7/18/23, 11:52 AM

ATC Hazards by Location
70f 72

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

© The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

QTC Hazards by Location

Search Information

Address:

Coordinates:

Elevation:

Timestamp:

Hazard Type:

Reference Document:

Risk Category:

Site Class:

5300 Butterworth Rd, Mercer Island, WA 98040, USA ;ﬂ:(’:ark
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Design Horizontal Response Spectrum
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Basic Parameters

Name
Ss

S

Value

1.437

0.499

1.724

0.748

1.15

0.499

Description

MCER ground motion (period=0.2s)
MCERg ground motion (period=1.0s)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2s SA

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

PGA
Fpaa
PGAy
T
SsRT

SsUH

SsD
S1RT

S1UH

https://hazards.atcouncil.org/#/seismic?lat=47.55587329999999&Ing=-122.209765&address=5300 Butterworth Rd%2C Mercer Island%2C WA 98040...

Value

0.902

0.899

0.615

0.738

1.437

1.593

4.119

0.499

0.555

Description

Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)
Probabilistic risk-targeted ground motion (0.2s)

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

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

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

3.0

4.0

5.0

6.0 7.0 Period (s)

12
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Project ID:
Project Descr:

ASCE 7-16 Wind Forces, Chapter 27, Part 1 Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
DESCRIPTION: Wind Loads
MWFRS
Basic Values
Risk Category 2 per ASCE 7-16 Table 1.5-1 Horizontal Dim. in North-South Direction (B or L) 69.0 ft
V : Basic Wind Speed 98.0 per ASCE 7-16 Fig. 26.5-1 & 26.5-2 Horizontal Dim. in East-West Direction (B or L) 97.0 ft
Kd : Directionality Factor 0.850 per ASCE 7-16 Table 26.6-1 h : Mean Roof height : 24.0 ft
Exposure Category per ASCE 7-16 Section 26.7 Topographic Factor per ASCE 7-16 Sec 26.8 & Figure 26.8-1
North : Exposure C East : Exposure C North : K1 = K2 = K3 = Kzt = 1.000
South : Exposure C West : Exposure C South : K1 = K2 = K3 = Kzt = 1.000
East: K1 = K2 = K3 = Kzt = 1.000
Building Period & Flexibility Category West: K1 = K2 = K3 = Kzt = 1.000
User has specified the building frequency is >= 1 Hz, therefore considered RIGID for both North-South and East-West directions.
Building Story Data
hi Story Ht Er 1 X EgR:X
Level Description ft ft ft ft
Roof 24.00 14.00 0.000 0.000
Upper 10.00 10.00 0.000 0.000
Gust Factor For wind coming from direction indicated
North = 0.850 South = 0.850
East = 0.850 West = 0.850
Enclosure
Check if Building Qualifies as "Open"
North Wall South Wall East Wall West Wall Roof Total
Agross 1.0 ft"2 1.0 ft"2 1.0ft"2 1.0 ft"2 1.0 ftr2 5.0 ft"2
Aopenings 0.0 ft"2 0.0 ft"2 0.0ftr2 0.0 ft"2 0.0 ft"2 0.0 ftr2
Aopenings >= 0.8 * Agross * No No No No

All four Agross values must be non-zero Building does NOT qualify as "Open"
User has specified the Building is to be considered Enclosed when NORTH elevation receives positi'
User has specified the Building is to be considered Enclosed when SOUTH elevation receives positi
User has specified the Building is to be considered Enclosed when EAST elevation receives positive

User has specified the Building is to be considered Enclosed when WEST elevation receives positive
Velocity Pressures

When the following walls experience leeward or sidewall pressures, the value of Kh shall be (per Table 26.10-1) :

North Wall = 0.9372 psf South Wall : 0.9372psf EastWall = 0.9372psf ~ WestWall = 0.9372psf
When the following walls experience leeward or sidewall pressures, the value of gh shall be (per Eq 26.10-1) :
North Wall = 19.585 psf South Wall : 19.585psf EastWall = 19.585psf  WestWall = 19.585 psf
gz : Windward Wall Velocity Pressures at various heights per Eq. 27.3-1
North Elevation South Elevation East Elevation West Elevation
Height Above Base (ft) Kz gz Kz qz Kz gz Kz gz
0.00 0.849 17.74 0.849 17.74 0.849 17.74 0.849 17.74
5.00 0.849 17.74 0.849 17.74 0.849 17.74 0.849 17.74
10.00 0.849 17.74 0.849 17.74 0.849 17.74 0.849 17.74

15.00 0.849 17.74 0.849 17.74 0.849 17.74 0.849 17.74
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Project ID:

Project Descr:

ASCE 7-16 Wind Forces, Chapter 27, Part 1 Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
DESCRIPTION: Wind Loads
20.00 0.902 18.85 0.902 18.85 0.902 18.85 0.902 18.85

Pressure Coefficients GCpi Values when elevation receives positive external pressure

GCpi : Internal pressure coefficient, per sec. 26.13 and Table 26.13-1
North South East West

+/- 0.180 +/- 0.180 +/- 0.180 +/- 0.180

Specify Cp Values from Figure 27.3-1 for Windward, Leeward & Side Walls
Cp Values when elevation receives positive external pressure

North South East West
Windward Wall 0.80 0.80 0.80 0.80
Leeward Wall -0.50 -0.50 -0.50 -0.50
Side Wallls -0.70 -0.70 -0.70 -0.70

Wind Pressures

Wind Pressures when NORTH Elevation receives positive external wind pressure

Positive Internal Negative Internal
Leeward Wall Pressures -11.849 psf -4.798 psf
Side Wall Pressures -15.179 psf -8.128 psf
Windward Wall Pressures .. positive Internal Negative Internal
Height Above Base (ft) Pressure (psf) Pressure (psf)
0.00 8.54 15.59
5.00 8.54 15.59
10.00 8.54 15.59
15.00 8.54 15.59
20.00 9.29 16.34
Wind Pressures when SOUTH Elevation receives positive external wind pressure
Positive Internal Negative Internal
Leeward Wall Pressures  -11.849 psf -4.798 psf
Side Wall Pressures -15.179 psf -8.128 psf
Windward Wall Pressures . . Ppositive Internal Negative Internal
Height Above Base (ft) Pressure (psf) Pressure (psf)
0.00 8.54 15.59
5.00 8.54 15.59
10.00 8.54 15.59
15.00 8.54 15.59
20.00 9.29 16.34
Wind Pressures when EAST Elevation receives positive external wind pressure
Positive Internal Negative Internal
Leeward Wall Pressures  -11.849 psf -4.798 psf
Side Wall Pressures -15.179 psf -8.128 psf
Windward Wall Pressures .. Ppositive Internal Negative Internal
Height Above Base (ft) Pressure (psf) Pressure (psf)
0.00 8.54 15.59
5.00 8.54 15.59
10.00 8.54 15.59
15.00 8.54 15.59

20.00 9.29 16.34
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ASCE 7-16 Wind Forces, Chapter 27, Part 1

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25
DESCRIPTION: Wind Loads

0O.G. ENGINEERING, PLLC

Wind Pressures when WEST Elevation receives positive external wind pressure

Positive Internal

Leeward Wall Pressures
Side Wall Pressures

Windward Wall Pressures . .
Height Above Base (ft)

-11.849 psf
-15.179 psf

Positive Internal
Pressure (psf)

Negative Internal

-4.798 psf
-8.128 psf

Negative Internal

Pressure (psf)

0.00
5.00
10.00
15.00
20.00

8.54
8.54
8.54
8.54
9.29

Story Forces for Design Wind Load Cases

Values below are calculated based on a building with dimensions B x L x h as defined on the "Basic Values" tab.

15.59
15.59
15.59
15.59
16.34

Wind Shear Components (kEccentricity for (ft)

(C) ENERCALC INC 1983-2023

Load Case Windward Wall Building level Ht. Range Trib. Height |, »v* Direction In "X" Directi¥" Shear X" Shear Mt, (ft-k)
CASE 1 North Level2 17.00'-> 24.0 7.00 -14.39 ---
CASE 1 North Level 1 5.00'-> 17.0 12.00 -23.76 ---
CASE 1 South Level2 17.00'-> 24.0 7.00 14.39 ---
CASE 1 South Level 1 5.00'-> 17.0 12.00 23.76 ---
CASE 1 East Level2 17.00'-> 24.0 7.00 - -10.24
CASE 1 East Level 1 5.00'-> 17.01 12.00 -- -16.90
CASE 1 West Level2 17.00'-> 24.0 7.00 --- 10.24
CASE 1 West Level 1 5.00'-> 17.01 12.00 -- 16.90
CASE 2 North Level2 17.00'-> 24.0 7.00 -10.79 --- 14.24 - 153.7
CASE 2 North Level 1 5.00'-> 17.01 12.00 -17.82 --- 14.24 - 253.7
CASE 2 South Level2 17.00'-> 24.0 7.00 10.79 --- 14.24 - 153.7
CASE 2 South Level 1 5.00'-> 17.0 12.00 17.82 - 14.24 - 253.7
CASE 2 East Level 2 17.00'-> 24.0 7.00 -- -7.68 10.03 77.0
CASE 2 East Level 1 5.00'-> 17.01 12.00 --- -12.68 10.03 127.2
CASE 2 West Level2 17.00'-> 24.0 7.00 -- 7.68 10.03 77.0
CASE 2 West Level 1 5.00'-> 17.01 12.00 - 12.68 10.03 127.2
CASE 3 North & East Level2 17.00'-> 24.0 7.00 -10.79 -7.68
CASE 3 North & East Level1 5.00'-> 17.0 12.00 -17.82 -12.68
CASE 3 North & West Level2 17.00'-> 24.0 7.00 -10.79 7.68
CASE 3 North & West Level 1 5.00'-> 17.0 12.00 -17.82 12.68
CASE 3 South & West Level2 17.00'-> 24.0 7.00 10.79 7.68
CASE 3 South & West Level 1 5.00'-> 17.0 12.00 17.82 12.68
CASE 3 South & East Level 2 17.00'-> 24.0 7.00 10.79 -7.68
CASE 3 South & East Level1 5.00'-> 17.01 12.00 17.82 -12.68
CASE 4 North & East Level2 17.00'-> 24.0 7.00 -8.10 -5.76 10.03 14.24 - 173.2
CASE 4 North & East Level 1 5.00'-> 17.01 12.00 -13.38 -9.52 10.03 14.24 - 285.9
CASE 4 North & West Level2 17.00'-> 24.0 7.00 -8.10 5.76 10.03 14.24 - 173.2
CASE 4 North & West Level 1 5.00'-> 17.01 12.00 -13.38 9.52 10.03 14.24 - 285.9
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ASCE 7-16 Wind Forces, Chapter 27, Part 1

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25
DESCRIPTION: Wind Loads

CASE 4 South & West
CASE 4 South & West
CASE 4 South & East
CASE 4 South & East
Min per ASCE 27.1. North
Min per ASCE 27.1. North
Min per ASCE 27.1. South
Min per ASCE 27.1. South
Min per ASCE 27.1. East
Min per ASCE 27.1. East
Min per ASCE 27.1. West
Min per ASCE 27.1. West

Level 2
Level 1
Level 2
Level 1

Level 2
Level 1
Level 2
Level 1
Level 2
Level 1
Level 2
Level 1

0O.G. ENGINEERING, PLLC

17.00' ->
5.00' ->
17.00' ->
5.00' ->

17.00' ->
5.00' ->
17.00' ->
5.00' ->
17.00' ->
5.00' ->
17.00' ->
5.00' ->

Base Shear for Design Wind Load Cas

Values below are calculated based on a building with dimensions B x L x h as defined on the "General" tab.

24.0
17.0
24.0
17.0

24.0
17.0
24.0
17.0
24.0
17.0
24.0
17.01

7.00
12.00
7.00
12.00

7.00
12.00
7.00
12.00
7.00
12.00
7.00
12.00

5.76
9.52
-5.76
-9.52

-7.73
-13.25
7.73
13.25

Wind Base Shear Components (k)

(C) ENERCALC INC 1983-2023

10.03
10.03
10.03
10.03

Load Case Windward Wall Leeward Wall In "Y" Direction In "X" Direction Mt, (ft-K)
Case 1 North South -38.15
Case 1 South North 38.15
Case l East West -27.14
Case l West East 27.14
Case 2 North South -28.62 /- 407.4
Case 2 South North 28.62 /- 407.4
Case 2 East West -20.36 /- 204.2
Case 2 West East 20.36 /- 204.2
Case 3 North & East South & West -28.62 -20.36
Case 3 North & West South & East -28.62 20.36
Case 3 South & West North & East 28.62 20.36
Case 3 South & East North & West 28.62 -20.36
Case 4 North & East South & West -21.48 -15.28 /- 459.1
Case 4 North & West South & East -21.48 15.28 /- 459.1
Case 4 South & West North & East 21.48 15.28 /- 459.1
Case 4 South & East North & West 21.48 -15.28 /- 459.1
Min per ASCE 27.1.5 North South -29.49
Min per ASCE 27.1.5 South North 29.49
Min per ASCE 27.1.5 East West -20.98
Min per ASCE 27.1.5 West East 20.98

14.24
14.24
14.24
14.24

173.2
285.9
173.2
285.9

VVest{ +X
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ASCE 7-16 Wind Forces Chpt 28, Pt2 & Chpt 30, Pt2 Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
DESCRIPTION: C&C

General Design Values Calculations per ASCE 7-16
V : Basic Wind Speed per Sect 26.5-1 or 2 98.0 mph
User specified minimum design pressu 16.0 psf
Occupancy per Table 1.5-1 I All Buildings and other structures except those listed
Exposure Category per 26.7 Exposure C
Topographic Factor Kzt per 26.8 1.00

Component & Cladding Values

Effective Wind Area of Component & Clad 55.0 ft"2
Roof pitch for cladding pressu Hip Roof > 27 to 45
LHD : Least Horizontal Dimension 69.0 ft

a = max (0.04 * LHD, 3, min(0.10 * LHD, 0.4*MRH)) 6.90 ft

Lambda Component & Cladding : per Figurc 140

ASCE 7-16 Wind Forces Chpt 28, Pt2 & Chpt 30, Pt2 Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
DESCRIPTION: C&C

Component & Cladding Design Wind Press Design Wind Pressure = Lambda * Kzt * Ps30 pe

Roof Pressures Positive Negative Overhang Pressures Negative
Zone 1 16.000 -25.292 psf Zone 1 -36.697 psf
Zone 1' Fkk *xx nSf Zone 1' **x psf
Zone 2 *kk **x nsf Zone 2 **x nsf
Zone 2e 16.000 -21.160 psf Zone 2e -33.572 psf
Zone 2n *kk **x nsf Zone 2n **x nsf
Zone 2r 16.000 -32.836 psf Zone 2r -42.347 psf
Zone 3 16.000 -24.192 psf Zone 3 -36.904 psf
Zone 3e *kk **x nsf Zone 3e **x nsf
Zone 3r ok ** psf Zone 3r *** psf

Wall Pressures

Wall Zone 4 21.538 -23.582 psf "% - There is no value in Figure 30.4-1 Tabular Values
Wall Zone 5 : 21.538 -27.087 psf
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«FORTEWEB

[

MEMBER REPORT

Upper Floor, UFJ1 - Upper Floor Joist
1 piece(s) 14" TJI® 210 @ 16" OC

Overall Length: 12" 4 1/2"

25 of 7fASSED

119

I
/

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

=1

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 800 @ 12' 2 1/2" 1005 (1.75") | Passed (80%) 1.00 |1.0D + 1.0 L (All Spans)

Shear (lbs) 800 @ 12' 2 1/2" 1945 Passed (41%) 1.00 |1.0D + 1.0 L (All Spans)

Moment (Ft-lbs) 2728 @ 8' 4490 Passed (61%) 1.00 |1.0D + 1.0 L (All Spans)

Live Load Defl. (in) 0.094 @ 6' 6 5/8" 0.296 Passed (L/999+) - 1.0 D + 0.75 L + 0.75 Lr (All Spans)
Total Load Defl. (in) 0.164 @ 6' 7" 0.592 Passed (L/868) - 1.0D + 0.75 L + 0.75 Lr (All Spans)
TJ-Pro™ Rating 63 Any Passed - -

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ A structural analysis of the deck has not been performed.
¢ Deflection analysis is based on composite action with a single layer of 23/32" Panel (24" Span Rating) that is glued and nailed down.
» Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live | Roof Live | Factored |Accessories
1 - Stud wall - HF 5.50" 3.75" 1.75" 256 403 124 659 1 3/4" Rim Board
2 - Hanger on 14" LSL beam 2.00" Hangert 1.75" /-2 365 447 226 869 See note

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

* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 4' 7" olc
Bottom Edge (Lu) 12' 1" o/c

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

=18

System : Floor

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

Connector: Simpson Strong-Tie

Owen Gould

0.G. Engineering, PLLC
(206) 290-4608
owen@ogengineer.com

A

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger 1US2.06/9.5 2.00" N/A 8-10d 2-10dx1.5 Web Stiffeners
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live Roof Live
Vertical Loads Location Spacing (0.90) (1.00) (non-snow: 1.25) [comments
1 - Uniform (PSF) 0to12'4 1/2" 16" 14.0 40.0 - Upper Floor
2 - Point (Ib) 8' N/A 390 190 350 Roof & Wall
Member Notes
UFJ1 - Upper Floor Joist
ForteWEB Software Operator Job Notes

7/31/2023 9:42:31 PM UTC

ForteWEB v3.6, Engine: V8.3.0.43, Data: V8.1.4.1

Weyerhaeuser

File Name: 23010_ASD
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Weyerhaeuser Notes

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

responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387

and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

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

[

MEMBER REPORT

Upper Floor, UFJ2 - Upper Floor Joist
1 piece(s) 14" TJI® 360 @ 16" OC

Overall Length: 18" 1 1/2"

27 of 7fASSED

=18

176"

b

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

=1

System : Floor

Member Type : Joist

Building Use : Residential
Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 633 @ 17' 11 1/2" 1080 (1.75") | Passed (59%) 1.00 |1.0D + 1.0 L (All Spans)
Shear (lbs) 633 @ 17' 11 1/2" 1955 Passed (32%) 1.00 |1.0D + 1.0 L (All Spans)
Moment (Ft-lbs) 2783 @ 9' 2" 7335 Passed (38%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.191 @9 2" 0.440 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.258 @ 9' 2" 0.879 Passed (L/819) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 53 Any Passed - -

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ A structural analysis of the deck has not been performed.
¢ Deflection analysis is based on composite action with a single layer of 23/32" Panel (24" Span Rating) that is glued and nailed down.
» Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead | Floor Live | Factored |Accessories
1 - Stud wall - HF 5.50" 3.75" 1.75" 171 489 660 1 3/4" Rim Board
2 - Hanger on 14" LSL beam 2.00" Hangert 1.75" /-2 167 478 645 See note

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

* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 6' 3" o/c
Bottom Edge (Lu) 17' 10" o/c

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

Connector: Simpson Strong-Tie

Owen Gould

0.G. Engineering, PLLC
(206) 290-4608
owen@ogengineer.com

A

Weyerhaeuser

Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger 1US2.37/14 2.00" N/A 12-10dx1.5 2-Strong-Grip
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live
Vertical Load Location Spacing (0.90) (1.00) Comments
1 - Uniform (PSF) 0to18'11/2" 16" 14.0 40.0 Upper Floor
Member Notes
UFJ2 - Upper Floor Joist
ForteWEB Software Operator Job Notes

7/31/2023 9:45:47 PM UTC
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Weyerhaeuser Notes

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

responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387

and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

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

Upper Floor, UFJ27 - Depressed Shower Floor Joists

1 piece(s) 9 1/72" TJI® 210 @ 16" OC

Overall Length: 12" 7 1/2"

29 of 7fASSED

=18

I
/

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

=1

System : Floor

Member Type : Joist

Building Use : Residential
Building Code : IBC 2015

Design Methodology : ASD

Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)
Member Reaction (Ibs) 524 @ 12'5 1/2" 1005 (1.75") | Passed (52%) 1.00 |1.0D + 1.0 L (All Spans)
Shear (lbs) 524 @ 12'5 1/2" 1330 Passed (39%) 1.00 |1.0D + 1.0 L (All Spans)
Moment (Ft-lbs) 1582 @ 6' 5" 3000 Passed (53%) 1.00 |1.0D + 1.0 L (All Spans)
Live Load Defl. (in) 0.132 @ 6'5" 0.302 Passed (L/999+) - 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.214 @ 6' 5" 0.604 Passed (L/677) - 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 51 Any Passed - -

o Deflection criteria: LL (L/480) and TL (L/240).
¢ Allowed moment does not reflect the adjustment for the beam stability factor.
¢ A structural analysis of the deck has not been performed.
¢ Deflection analysis is based on composite action with a single layer of 23/32" Panel (24" Span Rating) that is glued and nailed down.
» Additional considerations for the TJ-Pro™ Rating include: 5/8" Gypsum ceiling.

Bearing Length Loads to Supports (lbs)
Supports Total Available | Required Dead Floor Live | Factored |Accessories
1 - Stud wall - HF 5.50" 3.75" 1.75" 214 342 556 1 3/4" Rim Board
2 - Hanger on 9 1/2" LSL beam 2.00" Hangert 1.75" /-2 207 331 538 See note *
* Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
* At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
* 1 See Connector grid below for additional information and/or requirements.
* 2 Required Bearing Length / Required Bearing Length with Web Stiffeners
Lateral Bracing Bracing Intervals Comments
Top Edge (Lu) 5'2" olc
Bottom Edge (Lu) 12' 4" o/c
«TJI joists are only analyzed using Maximum Allowable bracing solutions.
eMaximum allowable bracing intervals based on applied load.
Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners |Accessories
2 - Face Mount Hanger 1US2.06/9.5 2.00" N/A 8-10dx1.5 2-Strong-Grip
¢ Refer to manufacturer notes and instructions for proper installation and use of all connectors.
Dead Floor Live
Vertical Load Location Spacing (0.90) (1.00) Comments
1 - Uniform (PSF) 0to12'7 1/2" 16" 25.0 40.0 Bathroom
Member Notes
UFJ27 - Depressed Shower Floor Joists
ForteWEB Software Operator Job Notes

Owen Gould

0.G. Engineering, PLLC
(206) 290-4608
owen@ogengineer.com

A

Weyerhaeuser
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Weyerhaeuser Notes

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

responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387

and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator
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Project Title:
Engineer:
Project ID:
Project Descr:

3lof72

Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC

Description : Roof Framing

(C) ENERCALC INC 1983-2023

Wood Beam Design : RB2 - Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

3.5x9.5, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending
Wood Species : iLevel Truss Joist

BEAM Size :

Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx
Applied Loads

Unif Load: D =0.180, L =0.140, S =0.250 k/ft, Trib= 1.0 ft
Design Summary

Wood Grade : TimberStrand LSL 1.55E
1,550.0 ksi
787.82Kksi

Density  45.010 pcf

D(0.180) L(0.140) S(0.250)

Max fb/Fb Ratio = 0.283: 1
fb : Actual : 757.27 psi at 3.750 ft in Span # 1
Fb : Allowable : 2,673.75 psi
Load Comb : +D+0.750L+0.750S
Max fv/FvRatio = 0.224:1 )
fv : Actual : 79.93 psi at 0.000 ft in Span # 1
Fv : Allowable : 356.50 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.046in Total Downward 0.079 in
léeﬂhsgpport 8-23 g-gg 8-82 Ratio 1949 Ratio 1133
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RHS - Interior Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  4x8, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir-Larch Wood Grade : No.1

Fb - Tension 1,000.0 psi Fc - Prll 1,500.0 psi Fv 180.0 psi Ebend- xx
Fb - Compr 1,000.0 psi Fc - Perp 625.0 psi Ft 675.0 psi Eminbend - xx
Applied Loads

1Point: D =0.630, S=1.280k @ 2.750 ft

1,700.0ksi
620.0 ksi

Density  31.210 pcf

Design Summary
Max fb/Fb Ratio = 0.688: 1
fb : Actual : 1,027.84 psi at 2.750 ft in Span # 1
Fb : Allowable : 1,495.00 psi
Load Comb : +D+S
Max fv/FvRatio = 0.273:1 )
fv : Actual : 56.45 psi at 0.000 ft in Span # 1 ! Sl i
Fv : Allowable : 207.00 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.041in Total Downward 0.061 in
léefthsgpport 8-%% 8-22 Ratio 1618 Ratio 1084
ight Support : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:




Project Title:
Engineer: 32 0f 72

Project ID:
Project Descr:

Mu |t|p|e S|mp|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Steel Beam Design : RH6 - Cathedral Ceiling Header

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : HSS8x4x1/4, Fully Braced _ )
Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending Fy = 46.0 ksi E = 29,000.0ksi

Applied Loads
1Point: D=1.0, S=1910k @ 5.0 ft

Steel Beam Design : RH6 - Cathedral Ceiling Header

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : HSS8x4x1/4, Fully Braced

Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending Fy= 46.0ksi E= 29,000.0ksi
Design Summa[y. D(1.0) S(1.910)
Max fb/Fb Ratio = 0.238:1
Mu : Applied 7.275 k-ft at 5.000 ft in Span# 1
Mn/Omega: Allow  30.529 k-ft
Load Comb : +D+S
Max fv/FvRatio = 0.026:1 A A
Vu : Applied 1455k at 0.000ft inSpan#1 100 f
Vn/Omega: Allow  56.229 k \ : |
Load Comb : +D+S ! !
Max Reactions (k) D Lr L s w E H  Max Deflections _ _
Left Support 0.50 0.96 Transient Downward  0.056 in Total Downward 0.085 in
Right Support 0.50 0.96 Ratio 2140 1404
LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:




Project Title:
Engineer: 33 0f 72

Project ID:
Project Descr:

Mul“ple S|mp|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Wood Beam Design : RH7 - Exterior Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x9, GLB, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V8
Fb - Tension 2400 psi Fc - Prll 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 2400 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Unif Load: D =0.0180, S =0.0250 k/ft, Trib=14.0 ft
Unif Load: L =0.020 k/ft, Trib=5.0 ft

Design Summary
Design Summa ’ ¢ D(0.2599&) Hb 350)
Max fb/Fb Ratio = 0.443:1 %
fb : Actual : 1,223.11 psi at 4.000 ft in Span # 1
Fb : Allowable : 2,760.00 psi
Load Comb : +D+S ’
Max fv/FvRatio = 0.376:1 ] 8.0 ft
fv : Actual : 114.67 psi at 0.000 ft in Span # 1
Fv : Allowable : 304.75 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.085in Total Downward 0.146 in
Eeﬂhsgpport %-8% 8-38 %-38 Ratio 1133 Ratio 658
ight Support : : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RB8 - Roof Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x22, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19 ksi
Applied Loads

Unif Load: D =0.0180, S =0.0250, W =-0.0250 k/ft, Trib= 14.0 ft

Unif Load: D =0.0130, S =0.0250, W =-0.0250 k/ft, 0.0 to 11.50 ft, Trib= 4.750 ft
Unif Load: L =0.020 k/ft, Trib=5.0 ft

1Point: D =0.20, S=0.390, W=-0.390 k @ 11.50 ft

2Point: D=0.70, S=1.340, W=-1.340k @ 18.0 ft

Design Summary
st wi-0.350)

Max fb/Fb Ratio = 0.556: 1 ; D(0.06175) S(0.1188) W(L55%8
fb : Actual : 1,734.12 psi at 11.842 ft in Span # 1 E -
Fb : Allowable : 3,118.00 psi = =
Load Comb : +D+S 5.25x22
Max fv/FvRatio = 0.382:1 i 24.50 ft
fv . Actual : 127.50 psi at 0.000 ft in Span# 1 k ’ ]
Fv : Allowable : 333.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.3911in Total Downward 0.650 in
Left Support 3.92 1.23 590 -5.90 Ratio 751 Ratio 452
Right Support 3.86 1.23 578 -5.78 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Project Title:
Engineer:
Project ID:
Project Descr:

34 of 72

Project File: 23010_ASD.ec6
(c) ENERCALC INC 1983-2023

Multiple Simple Beam

LIC# : KW-06018000, Build:20.23.05.25

0O.G. ENGINEERING, PLLC

Wood Beam Design : RB9 - Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

5.25x11.25, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending
Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E

BEAM Size :

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19 ksi
Applied Loads

Unif Load: D =0.0180, S =0.0250 k/ft, Trib=6.750 ft
Unif Load: L =0.020 k/ft, Trib=5.0 ft

Design Summary
D(0 17#—6@-4&) 1688)

Max fb/Fb Ratio = 0.315:1
fb : Actual : 1,051.30 psi at 7.750 ft in Span # 1 -
Fb : Allowable : 3,335.00 psi b = =
Load Comb : +D+0.750L+0.750S - 5.25x11.25 o
Max fv/FvRatio = 0.191:1 15.50 ft
fv : Actual : 63.59 psi at 0.000 ft in Span# 1
Fv : Allowable : 333.50 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.1611in Total Downward 0.277 in
Eeﬂhsgpport 8-8?1 8-;3 %%} Ratio 1156 Ratio 672
ight Support : : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RR11 - Shed Roof Rafters

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

2x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : Hem-Fir Wood Grade : No.2

BEAM Size :

Fb - Tension 850.0 psi Fc - Prll 1,300.0 psi Fv 150.0 psi Ebend- xx 1,300.0 ksi Density  26.840 pcf
Fb - Compr 850.0 psi Fc - Perp 405.0 psi Ft 525.0 psi Eminbend - xx 470.0 ksi
Applied Loads

Unif Load: D =0.0180, S =0.0250 k/ft, Trib=2.0 ft

Design Summary

Max fb/Fb Ratio = 0.488: 1
fb : Actual : 603.07 psi at 5.000 ft in Span # 1
Fb : Allowable : 1,236.54 psi
Load Comb : +D+S

Max fv/FvRatio = 0.269:1
fv : Actual : 46.49 psi at 10.000 ft in Span # 1
Fv : Allowable : 172.50 psi
Load Comb : +D+S

Max Reactions (k) D Lr L S W E
Left Support 0.18 0.25
Right Support 0.18 0.25

D(0.0360) S(0.050)

10.0 ft
Max Deflections
H Transient Downward  0.088in Total Downward 0.151 in
Ratio 1364 Ratio 793
LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:




Project Title:
Engineer:
Project ID:
Project Descr:

350f 72

Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25

0O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Wood Beam Design : RB14 - Ridge Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :

5.25x11.875, Parallam PSL, Fully Braced

Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi
Applied Loads

Unif Load: D =0.0180, S =0.0250 k/ft, Trib=6.50 ft

Wood Grade : TimberStrand LS
310.0 psi Ebend- xx
1,070.0 psi Eminbend - xx

L 1.55E
1,550.0 ksi
787.82ksi

Density

45.010 pcf

Design Summary
Max fb/Fb Ratio = 0.560: 1 D(0.1170) S(0.1625)
fb : Actual : 1,498.43 psi at 10.500 ft in Span # 1 =
Fb : Allowable : 2,673.75 psi
Load Comb : +D+S )
Max fv/FvRatio = 0.198:1 21.01
fv : Actual : 70.61 psi at 0.000 ft in Span # 1
Fv : Allowable : 356.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s W E Transient Downward  0.630in Total Downward 1.083 in
Eefthsgppoﬂ %%g H% Ratio 400 Ratio 232
ight Support : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RH18 - Transom Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x5.25, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 1.8E

Fb - Tension 2,400.0 psi Fc - Prll 2,500.0 psi Fv 190.0 psi Ebend- xx 1,800.0 ksi Density  45.070 pcf
Fb - Compr 2,400.0 psi Fc - Perp 425.0 psi Ft 1,755.0 psi Eminbend - xx 914.88ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: W = 0.0270 k/ft, Trib=5.50 ft

Design Summary
Max fb/Fb Ratio = 0.158: 1
fbb: Acﬁual :bI 3 goggg psi at 5.000 ft in Span # 1 -
Fb : Allowable : ,840.00 psi ) 5 25%5 25 S
Load Comb : +D+0.60W -~ 1oXo " »
Max fv/FvRatio = 0.087:1 i
fv : Actual : 26.59 psi at 0.000ft in Span# 1
Fv : Allowable : 304.00 psi
Load Comb : +D+0.60W Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.295in Total Downward 0.000 in
Eeﬂhsgpport 8-8?1 8-;3 Ratio 407 Ratio 9999
ight Support ’ ’ LC: W Only LC:
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 0<101

LC: LC:



Project Title:
Engineer: 36 of 72

Project ID:
Project Descr:

Mul“ple S|mp|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Wood Beam Design : RB13 - Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.250 X 9.50, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads

Unif Load: D =0.0180, S =0.0250 k/ft, Trib= 3.250 ft

Design Surnmary D(0.05850) S(0.08125)
Max fb/Fb Ratio = 0.090: 1 - -
fb : Actual : 239.57 psi at 4.750 ft in Span # 1
Fb : Allowable : 2,673.75 psi = 2
Load Comb : +D+S - 5.250 X 9.50 &
Max fv/FvRatio = 0.056:1 9.50 ft
fv : Actual : 19.96 psi at 0.000 ft in Span# 1
Fv : Allowable : 356.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s W E H Transient Downward  0.026 in Total Downward 0.044 in
Eefthsgpport 8-%2 8-38 Ratio 4427 Ratio 2574
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Project Title:
Engineer: 37 of 72

Project ID:
Project Descr:

Multiple Simple Beam Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.08.30 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023

Description :  Upper Floor Framing (1 of 3)

Wood Beam Design : UFBS5 - Upper Floor Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x14, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads

Unif Load: D =0.080, L =0.240 k/ft, Trib= 1.0 ft
Unif Load: D =0.270, L=0.340, S =0.170 k/ft, Trib=1.0 ft

Design Summary
Max fb/Fb Ratio = 0.192: 1
fb : Actual : 439.24 psi at 3.000 ft in Span # 1
Fb : Allowable : 2,292.26 psi
Load Comb : +D+L - -
Max fv/FvRatio = 0.169:1 ‘ - Bi5X14 IS
fv: Actual : 52.38 psi at 4.840 ft in Span# 1 | cloit |
Fv : Allowable : 310.00 psi ‘ ‘
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L S W E H Transient Downward  0.014in Total Downward 0.022 in
Iﬁefthsgpport %-82 i-;ﬁ 8.2% Ratio 5253 Ratio 3276
ight Support ' : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : RDJ3 - Roof Deck Joists

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  1.750 X 8.50, Microllam LVL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : MicroLam LVL 2.0 E
Fb - Tension 2,600.0 psi Fc - Prll 2,510.0 psi Fv 285.0 psi Ebend- xx 2,000.0 ksi Density  42.010 pcf
Fb - Compr 2,600.0 psi Fc - Perp 750.0 psi Ft 1,555.0 psi Eminbend - xx  1,016.54 ksi
Applied Loads

Unif Load: D =0.0180, L =0.060 k/ft, Trib= 1.330 ft
Design Summary

Max fb/Fb Ratio = 0.462-1 D(0.02394) L(0.07980)
fbb: Acﬁual :bI 1,200.42 psi ‘at 6.375ft in Span#1 —
Fb : Allowable : 2,600.00 psi . -
Load Comb : +D+L e LIFSEEES0 -
Max fv/FvRatio = 0.234:1 , T 20
fv : Actual : 66.69 psi at 0.000 ft in Span# 1
Fv : Allowable : 285.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.266 in Total Downward 0.346 in
I’_?eftthppon 8%2 82% Ratio 574 Ratio 441
ight Support : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Project Title:
Engineer: 38 of 72

Project ID:
Project Descr:

Multi p|e Sim p|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.08.30 0O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Wood Beam Design : LRR4 - Low Roof Rafters

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size : 1.750 X 8.750, Microllam LVL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : MicroLam LVL 2.0 E
Fb - Tension 2600 psi Fc - Prll 2510 psi Fv 285 psi Ebend- xx 2000 ksi Density 42.01 pcf
Fb - Compr 2600 psi Fc - Perp 750 psi Ft 1555 psi Eminbend - xx 1016.535 ksi
Applied Loads

Unif Load: D =0.0130, L =0.0250 k/ft, Trib= 2.0 ft

Design Summary
Max fb/Fb Ratio = 0.183: 1 D(0.0260) L (0.050)
fb : Actual : 510.51 psi at 5.000 ft in Span # 1
Fb : Allowable : 2,784.43 psi ==
Load Comb : +D+L 17907 B/750
Max fv/FvRatio = 0.131:1 10.0 ft
fv : Actual : 37.22 psi at 0.000 ft in Span # 1
Fv : Allowable : 285.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.058in Total Downward 0.088 in
Iﬁeﬂthpport 8%% ggg Ratio 2073 Ratio 1363
ight Support : : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : UFB6 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19 ksi
Applied Loads

Unif Load: D =0.030, S =0.050 k/ft, 0.0 ft to 1.750 ft, Trib= 1.0 ft
Unif Load: D =0.280, L =0.180, S =0.230 k/ft, Trib= 1.0 ft
1Point: D=1.230, S=1.710k @ 8.50 ft

2Point: D=0.10, S=0.20k @ 1.750 ft

3Point: E=19.260k @ 5.0 ft

4Point: E=-19.260 k @ 11.750 ft

Design Summary - -
Max fb/Fb Ratio = 0.682:1 D(0.030) S(O Lam D(0.280) L(0.180)|S(0.230)
fb : Actual : 3,112.03 psi at 5.033 ft in Span # 1
Fb : Allowable : 4,561.28 psi
Load Comb : +1.121D+0.750L+0.750S+0.5250 ; 5 25x14.0
Max fv/FvRatio = 0.472:1 i 15.250 ft
fv : Actual : 219.19 psi at 0.000 ft in Span # 1 L ’ |
Fv : Allowable : 464.00 psi ‘ !
Load Comb : +1.121D+0.750L+0.750S+0.5250 Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.083in Total Downward 0.383 in
Left Support 2.82 137 277 8.52 Ratio 2194 Ratio 478
Right Support 2.84 137 273 -8.52 LC: L Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Project Title:
Engineer:
Project ID:
Project Descr:

39 of 72

Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.08.30 O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Wood Beam Design : UFB7 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi
Applied Loads

Unif Load: D =0.230, L=0.130, S=0.160 k/ft, Trib= 1.0 ft
1Point: D=1.0, S=1.910k @ 9.50 ft

Design Summary

Wood Grade : Parallam PSL 2.2E
2,200.0 ksi
Eminbend - xx  1,118.19 ksi

Density  45.070 pcf

D(0.230) L(O.13CJ) S(0.160)

Max fb/Fb Ratio = 0.588: 1
fb : Actual : 1,928.06 psi at 9.508 ft in Span # 1
Fb : Allowable : 3,278.42 psi -
Load Comb : +D+0.750L+0.750S .25x14.0
Max fv/FvRatio = 0.320:1 ] 17.50 ft
fv : Actual : 106.86 psi at 17.500 ft in Span # 1
Fv : Allowable : 333.50 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.267 in Total Downward 0.525 in
Eefthsgpport %‘éé ﬁﬁ %-ﬂ Ratio 785 Ratio 400
'ght Support 2. : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : UFBS8 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced

Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft
Applied Loads

Unif Load: D =0.430, L=0.40, S=0.350 k/ft, Trib=1.0 ft
1Point: E=11.670k @ 10.0 ft

2Point: E=-11.670k @ 13.0 ft

3Point: D=0.560, L =1.020k @ 12.0ft

Design Summary

2,025.0 psi

Wood Grade : Parallam PSL 2.2E
290.0 psi Ebend- xx 2,200.0 ksi
Eminbend - xx  1,118.19 ksi

Density  45.070 pcf

Max fb/Fb Ratio = 0.838:1 D(0.430) L(0.40) S(0.350)
fb : Actual : 2,745.87 psi at 8.897 ft inSpan# 1 - -
Fb : Allowable : 3,278.42 psi =
Load Comb : +D+0.750L+0.750S 5.25x14.0
Max fv/FvRatio = 0.575:1 ] 17.0 ft
fv : Actual : 166.74 psi at 17.000 ft in Span # 1
Fv : Allowable : 290.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.340in Total Downward 0.677 in
Left Support 3.82 3.70 2.98 2.06 Ratio 600 Ratio 301
Right Support 4.05 412 298 -2.06 LC: L Only LC: +D4L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Steel Beam Design : UFB9 - Upper Floor Beam
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W14x68, Fully Braced _ )
Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending Fy = 50.0 ksi E = 29,000.0ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.250, L =0.70 k/ft, 0.0 ft to 21.50 ft, Trib= 1.0 ft
Unif Load: D =0.120, L =0.340 k/ft, 21.50 to 27.0 ft, Trib=1.0 ft
1Point: D =4.050, L =4.120, S=2.980 k @ 27.0 ft
2Point: D =4.050, L=4.120, S=2.980k @ 27.0 ft
3Point: D=0.40, L =0.720, E=19.260 k @ 21.250 ft

Steel Beam Design : UFB9 - Upper Floor Beam

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W14x68, Fully Braced

Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending Fy= 50.0ksi E= 29,000.0ksi
Design Summary
Max fb/Fb Ratio = 0.403:1 ;:\(14 05MA4 120) S(2.980)
Mu : Applied 115.546 k-ft at 21.500 ft in Span # 1 D(0.250) L(0.70) D(0.120) L{0.340)
Mn / Omega : Allow 286.926 k-ft : : =
Load Comb : +1.121D+0.750L+0.750S+0.5250 * o #
Max fv/FvRatio = 0.222:1 - A 550
Vu : Applied 25.820k  at 21.500 ft in Span # 1 21.50 ft L |
Vn/Omega: Allow  116.20 k / !
Load Comb : +1.121D+0.750L+0.750S+0.5250
Max Reactions (k) D Lr L s w E H  Max Deflections _ _
Left Support 1.22 753 -152 0.22 Transient Downward  0.338in Total Downward 0.338 in
Right Support 15.15 20.69 7.48 19.04 Ratio 390 390
L Only, MAX ENVELOPE )+L+H, LL Comb Run (*L)
Transient Upward -0.170in Total Upward -0.170 in
Ratio 998 Ratio 1515

L Only, LL Comb Run (L¥) )+L+H, LL Comb Run (*L)
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Wood Beam Design : UFB10 - Upper Floor Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19ksi
Applied Loads

Unif Load: D =0.370, L=0.10, S =0.460 k/ft, Trib= 1.0 ft
1Point: D =3.860, L=1.230, S=5.780 k @ 0.250 ft
2Point: D=0.350, L=1.0k @ 0.250 ft

3Point: E=19.260 k @ 6.750 ft

4Point: E =-19.260 k @ 0.50 ft

Design Summary =
Max fb/Fb Ratio = 0.551:1
fb : Actual : 2,513.56 psi at 6.755ft in Span# 1
Fb : Allowable : 4,561.28 psi
Load Comb : +1.161D+0.70E
Max fv/FvRatio = 0.864:1
fv : Actual : 288.20 psi at 0.000 ft in Span # 1 10.50 ft |
Fv : Allowable : 333.50 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.054 in Total Downward 0.098 in
Left Support 6.05 2.70 8.06 -11.46 Ratio 2313 Ratio 1288
Right Support 2.04 0.58 255 11.46 LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : UFB11 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x14, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads

1Point: D=0.560, S=1.020k @ 12.0 ft
Design Summary

Max fb/Fb Ratio = 0.221:1
fb : Actual : 583.72 psi at 12.013 ft in Span # 1
Fb : Allowable : 2,636.10 psi
Load Comb : +D+S
Max fv/FvRatio = 0.096:1 17.0 ft
fv : Actual : 34.14 psi at 12.013 ft in Span # 1
Fv : Allowable : 356.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.116in Total Downward 0.179 in
Eefthsgpport 8-}18 8;(2) Ratio 1766 Ratio 1140
ight Support : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Steel Beam Design :

UFB12 - Upper Floor Beam

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W12x35, Fully Braced

Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending

Applied Loads
Unif Load: D =0.270, L = 0.60 k/ft, Trib= 1.0 ft
Unif Load: D =0.050, S =0.10 k/ft, Trib= 1.0 ft
1Point: D =2.560, L =1.140, S=2.440k @ 13.250 ft
2Point: E=10.510 k @ 13.250 ft

Fy = 50.0 ksi E = 29,000.0ksi

Steel Beam Design :

UFB12 - Upper Floor Beam

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W12x35, Fully Braced

Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending

Design Summary
Max fb/Fb Ratio =
Mu : Applied
Mn /Omega: Allow 127.745 k-ft

0.818:1

104.514 k-fit at 13.258 ft in Span # 1

Load Comb : +1.121D+0.750L+0.750S+0.5250

Max fv/FvRatio = 0.218:1
Vu : Applied 16.322 k at 21.500 ft in Span # 1
Vn / Omega : Allow 75.0 k
Load Comb : +1.121D+0.750L+0.750S+0.5250

Max Reactions (k) D Lr L S w E
Left Support 4.42 6.89 2.01 4.03
Right Support 5.02 7.15 258 6.48

Fy = 50.0 ksi E = 29,000.0Kksi

D(2.560)E(101410))S(2.440)

. B(8.80) £(6-46) \ .
| = \
( %)
A »
21.50 ft
H  Max Deflections
Transient Downward  0.397in Total Downward 0.687 in
Ratio 650 375
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : LRB14 - Low Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x11.25, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19ksi
Applied Loads

Unif Load: D =0.0130, S =0.0250 k/ft, Trib=5.0 ft
Unif Load: D =0.0340 k/ft, Trib= 1.0 ft

Design Summary
Max fo/Fb Ratio = 01641 —_D0.086R L8401 250

fb : Actual : 550.68 psi at 5.500 ft in Span# 1
Fb : Allowable : 3,358.98 psi
Load Comb : +D+S 4 I
Max fv/FvRatio = 0.117:1 11.0 ft
fv : Actual : 39.11 psi at 0.000ft in Span#1
Fv : Allowable : 333.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.045in Total Downward 0.081 in
Eefthsgpport 8-23 8-23 Ratio 2913 Ratio 1625
ight Support : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : LRB15 - Low Roof Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.50 X 8.750, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19ksi
Applied Loads

1Point: D=0.720, S=1.380k @ 10.0 ft

Design Summary
Max fb/Fb Ratio = 0.504: 1
fb : Actual : 1,692.69 psi at 7.000 ft in Span # 1
Fb : Allowable : 3,358.98 psi = :
Load Comb : +D+S x 3.50 X 8.750 A 350X8.750
Max fv/FvRatio = 0.308: 1 7.0ft 3.0ft
fv : Actual : 102.86 psi at 7.000 ft in Span # 1 } : . ’ |
Fv : Allowable : 333.50 psi
Load Comb : +D+S Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.166 in Total Downward 0.253 in
Eefthsgpport -Cli-g% '(1)'8? Ratio 432 Ratio 284
ight Support : : LC: S Only LC: +D+S
Transient Upward -0.053in Total Upward -0.080 in
Ratio 1595 Ratio 1048

LC: S Only LC: +D+S
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Description :  Upper Floor Framing (2 of 3)

Wood Beam Design : UFBS5 - Upper Floor Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x14, TimberStrand LSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : TimberStrand LSL 1.55E
Fb - Tension 2,325.0 psi Fc - Prll 2,050.0 psi Fv 310.0 psi Ebend- xx 1,550.0 ksi Density  45.010 pcf
Fb - Compr 2,325.0 psi Fc - Perp 800.0 psi Ft 1,070.0 psi Eminbend - xx 787.82ksi
Applied Loads

Unif Load: D =0.270, L=0.340, S =0.170 k/ft, Trib=1.0 ft
Unif Load: D =0.080, L =0.240 k/ft, Trib= 1.0 ft

Design Summary
Max fb/Fb Ratio = 0.192: 1
fb : Actual : 439.24 psi at 3.000 ft in Span # 1
Fb : Allowable : 2,292.26 psi
Load Comb : +D+L : -
Max fv/FvRatio = 0.276:1 ‘ - Bi5X14 IS
fv: Actual : 85.41 psi at 0.000 ft in Span # 1 | cloit |
Fv : Allowable : 310.00 psi ‘ ‘
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L S W E H Transient Downward  0.014in Total Downward 0.022 in
Iﬁefthsgppon %-82 i-;ﬁ 8.2% Ratio 5253 Ratio 3276
ight Support ' ' : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : UFB17 - Upper Floor Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19 ksi
Applied Loads

1Point: D =1.050, L=1.740, S=0.510k @ 11.750 ft
2Point: D=0.90, L =0.560, S=1.250 k @ 19.50 ft

Design Summary
Max fb/Fb Ratio = 0.474- 1
fb : Actual : 1,351.22 psi at 11.750 ft in Span# 1 ; 5
Fb : Allowable : 2,850.80 psi B e e 5
Load Comb : +D+L -eoxds. PS
Max fv/FvRatio = 0.198:1 ] il
fv : Actual : 66.16 psi at 19.505 ft in Span # 1
Fv : Allowable : 333.50 psi
Load Comb : +D+0.750L+0.750S Max Deflections
Max Reactions (k) D Lr L S W E H Transient Downward  0.358in Total Downward 0.624 in
léeﬂhsgppoﬁ g-gg (1)'% 2'% Ratio 787 Ratio 452
ight Support : : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : RDB18 - Roof Deck Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x11.25, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2900 psi Fc - Prll 2900 psi  Fv 290 psi  Ebend- xx 2200 ksi Density 45.07 pcf
Fb - Compr 2900 psi Fc - Perp 750 psi Ft 2025 psi Eminbend - xx  1118.19ksi
Applied Loads
Unif Load: D =0.0180, L =0.060 k/ft, Trib= 6.50 ft
Design Summary
Max fb/Fb Ratio = 0.461: 1 D(0.1170) L(0.390)
fb : Actual : 1,345.99 psi at 7.000 ft in Span # 1 =
Fb : Allowable : 2,920.85 psi o8 = ===
Load Comb : +D+L FS 5.25x11.25 PN
Max fv/FvRatio = 0.311:1 1801t
fv : Actual : 90.13 psi at 0.000 ft in Span#1
Fv : Allowable : 290.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.247 in Total Downward 0.321 in
Eeﬂhsgpport 8-33 %;g Ratio 679 Ratio 522
ight Support : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : RDB19 - Roof Deck Beam
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.50 X 8.50, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : MicroLam LVL 2.0 E
Fb - Tension 2,600.0 psi Fc - Prll 2,510.0 psi Fv 285.0 psi Ebend- xx 2,000.0 ksi Density  42.010 pcf
Fb - Compr 2,600.0 psi Fc - Perp 750.0 psi Ft 1,555.0 psi Eminbend - xx  1,016.54 ksi
Applied Loads

1Point: D=0.410, L=1.350k @ 6.0 ft
Design Summary

Max fb/Fb Ratio = 0.611:1
fb : Actual : 1,589.79 psi at 5.993ft in Span # 1 =
Fb : Allowable : 2,600.00 psi = === = = == = =
Load Comb : +D+L S 3.50 X .8:50 A
Max fv/FvRatio = 0.165:1 12.750 ft
fv : Actual : 46.98 psi at 0.000 ft in Span # 1
Fv : Allowable : 285.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.2811in Total Downward 0.367 in
Eeﬂhsgpport 8-%3 8-;11 Ratio 543 Ratio 417
ight Support : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : UFH21 - Upper Floor Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

BEAM Size :

Wood Grade : Parallam PSL 2.2E
2,200.0 ksi

Density  45.070 pcf

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19ksi
Applied Loads

Unif Load: D =0.270, L =0.340, S=0.170 k/ft, 0.0 ft to 6.50 ft, Trib= 1.0 ft
Unif Load: D =0.270, L =0.340, S=0.170 k/ft, 14.50 to 18.0 ft, Trib= 1.0 ft
Unif Load: D =0.080, L =0.230 k/ft, 6.50 to 14.50 ft, Trib= 1.0 ft

1Point: D=1.270, L=1.330, S=1.290 k @ 6.50 ft

2Point: D=1.270, L =1.330, S=1.290 k @ 14.50 ft

Design Summary e e
Max fb/Fb Ratio = 0.746: 1 'D(0.270) L(0.340) S(0.170) | D(0.080) L(0.230)  p(0.270) L(0.340) S(0.170)
fb : Actual : 2,126.81 psi at 6.780 ft in Span # 1 = 5
Fb : Allowable : 2,850.80 psi = =
Load Comb : +D+L o 5.25x14.0
Max fv/FvRatio = 0.501:1 18.0 ft
fv : Actual : 145.37 psi at 18.000 ft in Span # 1 } |
Fv : Allowable : 290.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.398in Total Downward 0.681 in
Eeﬂhsgpport %-gg 3-?8 %-gf‘ Ratio 542 Ratio 317
ight Support : : : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : UFH22 - Upper Floor Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x9, GLB, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F-V8
Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi Fv 265.0 psi Ebend- xx
Fb - Compr 2,400.0 psi Fc - Perp 650.0 psi Ft 1,100.0 psi Eminbend - xx
Applied Loads

Unif Load: D =0.270, L =0.340, S =0.170 k/ft, 0.0 ft to 3.50 ft, Trib= 1.0 ft
Unif Load: D =0.080, L =0.230 k/ft, 3.50 to 9.0 ft, Trib=1.0 ft
1Point: D=1.270, L=1.330, S=1.290 k @ 3.50 ft

1,800.0 ksi
950.0 ksi

Density  31.210 pcf

Design Summary -
Max fb/Fb Ratio = 0.650: 1 D(0.080) L(0.230)
fb : Actual : 1,561.00 psi at 3.510ft in Span# 1 =
Fb : Allowable : 2,400.00 psi
Load Comb : +D+L
Max fv/FvRatio = 0.438: 1 »
fv : Actual : 116.05 psi at 0.000 ft in Span# 1 ! ]
Fv : Allowable : 265.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.120in Total Downward 0.207 in
Eeﬂhsgpport é-gg %-%g (1)-%; Ratio 898 Ratio 520
'ght Support 0. : : LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : UFB23 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced

Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi
Applied Loads

Unif Load: D =0.250, L =0.390 k/ft, Trib= 1.0 ft
1Point: D =0.50, S=0.960 k @ 2.50 ft

2Point: D=0.50, S=0.960 k @ 12.50 ft
3Point: E=9.130k @ 2.50 ft

4Point: E=-9.130k @ 12.50 ft

Wood Grade : Parallam PSL 2.2E
290.0 psi Ebend- xx 2,200.0 ksi
2,025.0 psi Eminbend - xx  1,118.19ksi

Fv Density  45.070 pcf

Ft

D(0.250) L(0.390)

5.25x14.0
15.0 ft

Design Summary

Max fb/Fb Ratio = 0.472:1
fb : Actual : 1,346.94 psi at 7.500 ft in Span # 1
Fb : Allowable : 2,850.80 psi
Load Comb : +D+L

Max fv/FvRatio = 0.386:1
fv : Actual : 179.00 psi at 0.000 ft in Span# 1
Fv : Allowable : 464.00 psi
Load Comb : +1.121D+0.750L+0.750S+0.5250

Max Reactions (k) D Lr L S W E
Left Support 2.38 293 0.96 6.09
Right Support 2.38 293 0.96 -6.09

Max Deflections

H Transient Downward  0.169in Total Downward 0.300 in
Ratio 1064 Ratio 600
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : UFB24 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced

Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist

Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi
Applied Loads

Unif Load: D =0.250, L =0.390 k/ft, Trib= 1.0 ft
1Point: D =2.380, L =2.930, S=0.960 k @ 13.250 ft
2Point: D=0.220, L=0.710k @ 13.250 ft

3Point: E =3.040 k @ 13.250 ft

Design Summary

Wood Grade : Parallam PSL 2.2E
290.0 psi Ebend- xx 2,200.0 ksi
2,025.0 psi Eminbend - xx  1,118.19ksi

Fv Density  45.070 pcf

Ft

Max fb/Fb Ratio = 0.738:1 ) D(0.250) L(0.390)
fb : Actual : 2,104.69 psi at 9.250 ft in Span # 1
Fb : Allowable : 2,850.80 psi -
Load Comb s +D+L oy TP
Max fv/FvRatio = 0.619:1 asBEn 4.0
fv : Actual : 179.59 psi at 9.250 ft in Span # 1 \ . .
Fv : Allowable : 290.00 psi !
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.168in Total Downward 0.288 in
Left Support -0.18 -0.11 -0.42 -1.31 Ratio 572 Ratio 332
Right Support 6.10 8.92 1.38 4.35 LC: L Only LC: +D+L
Transient Upward -0.041in Total Upward -0.070 in
Ratio 2739 Ratio 1578
LC: L Only LC: +D+L
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Multi p|e Sim p|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.08.30 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Wood Beam Design : UFH28 - Upper Floor Header

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3.5x9, GLB, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V8
Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density  31.210 pcf
Fb - Compr 2,400.0 psi Fc - Perp 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0 ksi
Applied Loads

Unif Load: D =0.270, L =0.340, S=0.170 k/ft, 0.0 ft to 2.50 ft, Trib= 1.0 ft
Unif Load: D =0.080, L =0.230 k/ft, 3.50 to 2.50 ft, Trib= 1.0 ft
1Point: D =2.840, L=1.370, S=2.730, E=8.520k @ 1.50 ft

Design Summary
Max fb/Fb Ratio = 0.460: 1
fb : Actual : 1,765.69 psi at 1.500 ft in Span # 1
Fb : Allowable : 3,840.00 psi
Load Comb : +1.121D+0.750L+0.750S+0.5250
Max fv/FvRatio = 0.819:1
fv : Actual : 347.38 psi at 2.500 ft in Span # 1
Fv : Allowable : 424.00 psi
Load Comb : +1.121D+0.750L+0.750S+0.5250 Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.004 in Total Downward 0.009 in
Eeﬂhsgpport %'6131 8-% %-gg gﬂ Ratio 7119 Ratio 3404
ight Support : : : : LC: S Only LC: +D+S
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : UFB29 - Upper Floor Beam

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.25x14.0, Parallam PSL, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : iLevel Truss Joist Wood Grade : Parallam PSL 2.2E
Fb - Tension 2,900.0 psi Fc - Prll 2,900.0 psi Fv 290.0 psi Ebend- xx 2,200.0 ksi Density  45.070 pcf
Fb - Compr 2,900.0 psi Fc - Perp 750.0 psi Ft 2,025.0 psi Eminbend - xx  1,118.19ksi
Applied Loads

1Point: D =1.220, L =7.530, S=-1.520k @ 5.750 ft
Design Summary

Max fb/Fb Ratio = 0.523:1
fb : Actual : 1,491.84 psi at 5.733ft in Span# 1
Fb : Allowable : 2,850.80 psi
Load Comb : +D+L - = - = . =
Max fv/FvRatio = 0.354:1 o 5:25%1 40 s
fv: Actual : 102.68 psi at 5.767 ft inSpan# 1 k 1005t 1
Fv : Allowable : 290.00 psi
Load Comb : +D+L Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.100in Total Downward 0.116 in
Eeﬂhsgpport 8-?(2) i'gg -8-3? Ratio 1198 Ratio 1031
ight Support 330 LC: L Only LC: +D+L
Transient Upward -0.020in Total Upward -0.004 in
Ratio 5938 Ratio 9999

LC: S Only LC: +D+S
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Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.08.30 O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Wood Beam Design : UFH20 - Upper Floor Header o/ Sliding Door

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x10.5, GLB, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F-V8

Fb - Tension 2400 psi Fc - Prll 1650 psi Fv 265 psi Ebend- xx 1800ksi Density 31.21 pcf
Fb - Compr 2400 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads
1Point: D=1.0k @ 7.50 ft
Design Summary
Max fb/Fb Ratio = 0.206: 1
fb : Actual : 445.27 psi at  7.500 ft in Span # 1
Fb : Allowable : 2,160.00 psi ==
Load Comb : D Only - 5.5x10.5
Max fv/FvRatio = 0.054:1 15.0 ft
fv : Actual : 12.99 psi at 0.000 ft in Span # 1
Fv : Allowable : 238.50 psi
Load Comb : D Only Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.000 in Total Downward 0.128 in
Eeﬂhsgpport 8-28 Ratio 9999 Ratio 1407
ight Support ’ LC: LC: D Only
Transient Upward 0.000in Total Upward 0.000 in
Ratio 0<0 Ratio 9999
LC: LC:

Wood Beam Design : UFH30 - Upper Floor Header o/ Sliding Door

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :

4x10, Sawn, Fully Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending
Wood Grade : No.1

Wood Species : Douglas Fir-Larch

Fb - Tension 1000 psi Fc - Prll 1500 psi Fv 180 psi Ebend- xx 1700Kksi Density 31.21 pcf
Fb - Compr 1000 psi Fc - Perp 625 psi Ft 675 psi Eminbend - xx 620 ksi
Applied Loads
1Point: D=1.0k @ 5.0 ft
Design Summary
Max fb/Fb Ratio = 0.557:1
fb : Actual : 601.06 psi at 5.000 ft in Span # 1
Fb : Allowable : 1,080.00 psi
Load Comb : D Only
Max fv/FvRatio = 0.143:1 _ 10.0 ft
fv : Actual : 23.17 psi at 0.000 ft in Span # 1 ! ’ !
Fv : Allowable : 162.00 psi
Load Comb : D Only Max Deflections
Max Reactions (k) D Lr L s w E H Transient Downward  0.000in Total Downward 0.092 in
Eeﬂhsgpport 8-28 Ratio 9999 Ratio 1301
ight Support ’ LC: LC: D Only
Transient Upward 0.000in Total Upward 0.000 in
Ratio 0<0 Ratio 9999
LC: LC:
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Project Descr:

Multiple Simple Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023

Description :  Upper Floor Framing (3 of 3)
Steel Beam Design : SS31 - Stair Stringer

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : HSS6x6x3/8, Fully Unbraced ) )
Using Allowable Strength Design with IBC 2021 Load Combinations, Major Axis Bending Fy= 46.0ksi E= 29,000.0ksi

Applied Loads
Unif Load: D =0.030, L =0.040 k/ft, Trib=5.50 ft

Design Summary
Max fb/Fb_Ratio = 0.260: 1 _ D(0.1650) L(0.220)
Mu : Applied 9.433 k-ft at  7.000 ft in Span# 1 = : E
Mn/Omega : Allow  36.267 k-ft ] L
Load Comb : +D+L A A
Max fv/FvRatio = 0.047:1 14.0 ft
Vu : Applied 2.6905k at 0.000 ft in Span# 1
Vn/Omega: Allow  57.137 k
Load Comb : +D+L
Max Reactions (k) D Lr L s w E H  Max Deflections _ _
Left Support 1.16 1.54 Transient Downward  0.167in Total Downward 0.292 in
Right Support 1.16 154 Ratio 1006 575
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Column

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25
DESCRIPTION: Upper Floor Post Supporting RB8

Code References

0O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information

Analysis Method Allowable Stress Design Wood Section Name 3.5x5.25

End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Trus Joist

Overall Column Height 9 ft Wood Member Type Parallam PSL

Wood( ;E:C:ernOnii’:’iﬁ:i;ia;g;:t) Exact Width 3.50 !n Allow Stress Modificat.ion Factors

Wood Grade parallam PSL 1 8E Exact Depth 5.250 in Cf or Cv for Bending . 1.0

] ) Area 18.375 in2 Cf or Cv for Compressio 1.0

Fb + 2400 psi Fv 190 psi Ix 42.205 inr4  Cfor Cv for Tension 1.0

Fb - 2400 ps? Ft . 1755 psi ly 18.758 in™4 Cm : Wet Use Factor 1.0

Fc - Prll 2500 ps! Density 45.07 pcf Ct : Temperature Fact 1.0

Fe - Perp 425psi . . . Cfu : Flat Use Factor 1.0

E : Modulus of Elasticity . . . X-x Bending y-y Bending Axial Kf : Built-up columns 1.0
Basic 1800 1800 1800ksi Use Cr : Repetitive ? No
Minimum 914.88 914.88

Applied Loads

Column Buckling Condition:

ABOUT X-X Axis: Lux =9 ft, Kx =1.0
ABOUT Y-Y Axis: Luy =9 ft, Ky = 1.0

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 51.760 Ibs * Dead Load Factor

AXIAL LOADS . ..

RB8: Axial Load at 9.0 ft, D = 3.920, L =1.230, S = 5.90 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

0.7048 . 1
Load Combination +D+S
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .
Applied Axial 9.872k
Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 762.31 psi
PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 9.0ft
Applied Design Shear 0.0 psi
Allowable Shear 304.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending  Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cpo C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.334 0.2874 PASS 0.0ft 0.0 PASS 9.0 ft
+D+L 1.000 0.303 0.3740 PASS 0.0ft 0.0 PASS 9.0 ft
+D+S 1.150 0.265 0.7048 PASS 0.0ft 0.0 PASS 9.0 ft
+D+0.750L 1.250 0.245 0.3482 PASS 0.0ft 0.0 PASS 9.0 ft
+D+0.750L+0.750S 1.150 0.265 0.6653 PASS 0.0ft 0.0 PASS 9.0 ft
+0.60D 1.600 0.193 0.1681 PASS 0.0ft 0.0 PASS 9.0 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction
@ Base @ Top

k Y-Y Axis Reaction Axial Reaction
@ Base @ Top

My - End Moments k-ft Mx - End Moments

@ Base @ Base @ Top @ Base @ Top

D Only

3.972
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Wood Column

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC
DESCRIPTION: Upper Floor Post Supporting RB8

Maximum Reactions

(C) ENERCALC INC 1983-2023

Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
+D+L 5.202
+D+S 9.872
+D+0.750L 4.894
+D+0.750L+0.750S 9.319
+0.60D 2.383
L Only 1.230
S Only 5.900

Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.0001t
Sketches
+X

£ 4 Load 1

o

Y

N

0

+Y
3.5x5.25

3.50in
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Wood Column Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC
DESCRIPTION: Main Floor Post Supporting UFB12

(C) ENERCALC INC 1983-2023

Code References

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information

Analysis Method Allowable Stress Design Wood Section Name 5.25x5.25

End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Trus Joist

Overall Column Height 10 ft Wood Member Type Parallam PSL

Wood( ;;ch::rsnOn}ii’:’ﬁ:ﬁ;csia;g;:t) Exact Width 5.250 !n Allow Stress Modificat.ion Factors

Wood Grade parallam PSL 1 8E Exact Depth 5.250 in Cf or Cv for Bending . 1.0

] ) Area 27.563 in"2 Cf or Cv for Compressio 1.0

Fb + 2,400.0 psi Fv 190.0 psi Ix 63.308 inn4  Cfor Cv for Tension 1.0

Fb - 2,400.0 ps? Ft . 1,755.0 psi ly 63.308 inn4  Cm : Wet Use Factor 1.0

Fc - Prll 2,500.0 ps! Density 45.070 pcf Ct : Temperature Fact 1.0

Fe - Perp 425.0psi . . . Cfu : Flat Use Factor 1.0

E : Modulus of Elasticity . . . X-x Bending y-y Bending Axial Kf : Built-up columns 1.0
Basic 1,800.0 1,800.0 1,800.0 ksi Use Cr : Repetitive ? No
Minimum 914.88 914.88

Column Buckling Condition:
ABOUT X-X Axis: Lux =10 ft, Kx=1.0
ABOUT Y-Y Axis: Luy =10 ft, Ky = 1.0

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 86.268 Ibs * Dead Load Factor

AXIAL LOADS . ..
UFB10: Axial Load at 10.0 ft, D = 2.040, L = 0.580, S = 2.550, E = 11.460 k
RB9: Axial Load at 10.0 ft, D = 0.940, L = 0.780, S = 1.310 k
UFB12: Axial Load at 10.0 ft, D = 4.420, L = 6.890, S = 2.010 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio =

0.6628: 1 Maximum SERVICE Lateral Load Reactions . .

Load Combination +1.121D+0.750L+0.750S+0.5250E Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatloin of max.apove base 0.01t Maximum SERVICE Load Lateral Deflections . . .
At maximum location values are . Along Y-Y 0.0 in at 0.0 ft above base

Appl!ed Axial 24.997k for load combination : n/a

Applied Mx 0.0 k-ft )

Applied My 0.0 k-ft Along X-X o 0.0 in at 0.0 ft above base

Fc : Allowable 1,368.29 psi for load combination : n/a

Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 00:1 Bending  Compression Tension

Load Combination

+0.4390D+0.70E

Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 304.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cpo C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.566 0.2133 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.520 0.4395 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.461 0.3655 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L 1.250 0.428 0.3705 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.461 0.4946 PASS 0.0ft 0.0 PASS 10.0 ft
+1.161D+0.70E 1.600 0.342 0.4432 PASS 0.0ft 0.0 PASS 10.0 ft
+1.121D+0.750L+0.7505+0.525C 1.600 0.342 0.6628 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.342 0.1191 PASS 0.0ft 0.0 PASS 10.0 ft
+0.4390D+0.70E 1.600 0.342 0.2999 PASS 0.0ft 0.0 PASS 10.0 ft
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Wood Column

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25

Maximum Reactions

0O.G. ENGINEERING, PLLC
DESCRIPTION: Main Floor Post Supporting UFB12

(C) ENERCALC INC 1983-2023

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 7.486
+D+L 15.736
+D+S 13.356
+D+0.750L 13.674
+D+0.750L+0.750S 18.076
+D+0.70E 15.508
+D+0.750L+0.750S+0.5250E 24.093
+0.60D 4.492
+0.60D+0.70E 12.514
L Only 8.250
S Only 5.870
E Only 11.460

Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.70E 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S+0.5250E 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.000ft
+0.60D+0.70E 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.0001t
E Only 0.0000in 0.000ft 0.000in 0.0001t

Sketches
Bk TBEEDK
+X

= Load 3

o

&

o i\

+Y = +
5.25x5.25

5.250 in
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Steel Column

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25

Code References

0O.G. ENGINEERING, PLLC
DESCRIPTION: Main Floor Post Supporting UFB9

(C) ENERCALC INC 1983-2023

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2021
General Information

HSS5x5x1/4
Allowable Strength

Steel Section Name :
Analysis Method :
Steel Stress Grade
Fy : Steel Yield
E : Elastic Bending Modulus

46.0 ksi
29,000.0 ksi

Applied Loads

Overall Column Height

Top & Bottom Fixity

Brace condition :
Unbraced Length for buckling ABOUT X-X Axis = 10.0 ft, K= 1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 10.0 ft, K= 1.0

10.0 ft
Top & Bottom Pinned

Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 156.20 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 15.150, L = 20.690, S = 7.480 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.3990 : 1 Maximum Load Reactions . .
Load Combination +D+0.750L+0.750S Top along X-X 0.0k
Location of max.above base 0.0 ft Bottom along X-X 0.0k
At maximum location values are . . . Top along Y-Y 0.0k
Pa : Axial 36.434 k Bottom along Y-Y 0.0k
Pn / Omega : Allowabl 91.321 k
Ma-x : Applied 0.0 k-t Maximum Load Deflectior\s o
Mn-x / Omega : Allowable 17.468 k-ft Along Y-¥ . 00in at 0.0ft above base
A for load combination :
Ma-y : Applied 0.0 k-ft
Mn-y / Omega : Allowable 17.468 Kk-ft Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Rati 00 :1
Load Combination 0.0
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 0.0 k
Vn / Omega : Allowable 0.0 k

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Stress Ratio Status  Location Cbx  Cby KXLx/Ry KyLy/Rx Stress Ratio Status Location

D Only 0.168 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft
+D+L 0.394 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft
+D+S 0.250 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft
+D+0.750L 0.338 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft
+D+0.750L+0.750S 0.399 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft
+0.60D 0.101 PASS 0.00 ft 1.00 1.00 62.18 62.18 0.000 PASS 0.00 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

Axial Reaction X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Load Combination @ Base @ Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
D Only 15.306
+D+L 35.996
+D+S 22.786
+D+0.750L 30.824
+D+0.750L+0.750S 36.434
+0.60D 9.184
L Only 20.690
S Only 7.480
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Steel Column

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25

Extreme Reactions

0O.G. ENGINEERING, PLLC
DESCRIPTION: Main Floor Post Supporting UFB9

(C) ENERCALC INC 1983-2023

Axial Reaction

X-X Axis Reaction

k Y-Y Axis Reaction

Mx - End Moments k-ft My - End Moments

Item Extreme Value @ Base @ Base @ Top @ Base @ Top @ Base @ Top @ Base @ Top
Axial @ Base Maximum 36.434
" Minimum 7.480
Reaction, X-X Axis Base Maximum 15.306
" Minimum 15.306
Reaction, Y-Y Axis Base Maximum 15.306
" Minimum 15.306
Reaction, X-X Axis Top Maximum 15.306
" Minimum 15.306
Reaction, Y-Y Axis Top Maximum 15.306
" Minimum 15.306
Moment, X-X Axis Base Maximum 15.306
" Minimum 15.306
Moment, Y-Y Axis Base Maximum 15.306
" Minimum 15.306
Moment, X-X Axis Top Maximum 15.306
" Minimum 15.306
Moment, Y-Y Axis Top Maximum 15.306
" Minimum 15.306
Maximum Deflections for Load Combinations
Load Combination Max. Deflection in X dir ~ Distance Max. Deflection in Y dir  Distance
D Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+L 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+S 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+0.750L 0.0000 in 0.000 ft 0.000 in 0.000 ft
+D+0.750L+0.750S 0.0000 in 0.000 ft 0.000 in 0.000 ft
+0.60D 0.0000 in 0.000 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
Steel Section Properties : HSS5x5x1/4
Depth = 5.000 in I Xx = 16.00 in™4 J = 25.800 in™4
Design Thick = 0.233 in S XX = 6.41 in"3
Width = 5.000 in R xx = 1.930 in
Wall Thick = 0.250 in Zx = 7.610 in"3
Area = 4.300 in"2 lyy = 16.000 in™4 C = 10.500 in"3
Weight = 15.620 plf Syy = 6.410 in"3
Ryy = 1.930 in

Ycg

0.000 i
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Steel Column Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
DESCRIPTION: Main Floor Post Supporting UFB9
Sketches
+Y 43.320k 43.320k
+X

100

5.00in

: iLoad 1

Height
Height = 10.0 ft

5.00in
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Project ID:
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Multiple Simple Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Description : Main Floor Slabs & Grade Beams

Concrete Beam Design : S1 - Typical Interior Structural Slab - Pinned Supports - 17'-0" max span - 8" slab w/ #5i
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc= 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0ksi (I) ValuesBending 0.90
fr= 410.792 Kksi B = 0.850 Shear  0.750
D(0.020) L(0.080) . o
| S : |
-~ -,
‘ Span = 17.0 ft, Section : 24" w x 8" h ‘
f \
Cross Section & Reinforcing Details
2-#5 at 2.310 in from Bottom, from 0.0 to 17.0 ft in this span
Shear Stirrup Requirements Stirrup Bar Size = # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 17.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.010, L =0.040 k/ft, Trib=2.0 ft
Design Summary Reactions (k) D L u s w E H
Max fb/Fb Ratio = 0.923:1 Left Support 181 0.68
Mu : Applied 13.872 k-ft at 8.500 ft in Span # 1 Right Support 181 0.68
Mn * Phi : Allowable  15.027 k-ft Max Def_'eCt'g”S 4 0047in Total D g 040 i
Load Comb : +1.20D+1.60L ra_nS|ent ownwar 0.047 in otg ownwar 0.249 in
Ratio 4364 Ratio 820
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Concrete Beam Design : S1 - Typical Interior Structural Slab - Fixed Supports - 17'-0" max span - 8" slab w/ #4@

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc= 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0ksi (I) ValuesBending 0.90
fr= 410.792 Kksi B = 0.850 Shear  0.750
, D(0.020) L(0.080) ‘ o o
=l z ; BEa =
A - - - =
Span = 17.0 ft, Section : 24" w x 8" h
P N
Cross Section & Reinforcing Details
2-#4 at 1.750 in from Top, from 0.0 to 17.0 ft in this span 2-#5 at 2.310 in from Bottom, from 0.0 to 17.0 ft in this span
Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 17.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.010, L =0.040 k/ft, Trib=2.0 ft
Design Summary Reactions (k) D L Lr S W E H
Max fb/Fb Ratio = 0.601:1 Left Support 181 068
Mu : Applied -9.248 k-ft at 0.000 ft in Span # 1 Right Support 181 0.68
Mn * Phi : Allowable  15.40 k-ft Max Def_'eCt'g”S 4 0009 Total b 4 0034
Load Comb : +1.20D+1.60L ra_nS|ent ownwar .009in otz_:l ownwar . in
Ratio 9999 Ratio 5974
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in

Ratio 9999 Ratio 9999

o~ o~
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Project Descr:

Multi p|e Sim p|e Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2023
Concrete Beam Design : S2 - Typical Interior Structural Slab - Pinned Supports - 14'-0" max span - 8" slab w/ #4

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi p= 0850 Shear  0.750

D(0.020) L(0.080)

Span = 14.0 ft, Section : 24" w x 8" h

Cross Section & Reinforcing Details
2-#4 at 2.250 in from Bottom, from 0.0 to 14.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 14.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.010, L =0.040 k/ft, Trib=2.0 ft

Design Summary Reactions (k) D L Lr s w E H
Max fb/Fb Ratio = 0.941:1 Left Support 149 0.56
Mu : Applied 9.408 k-ft at 7.000 ft in Span # 1 Right Support 149 0.56
Mn * Phi : Allowable  9.997 k-ft Max Deflections _ _
Load Comb : +1.20D+1.60L Trar15|ent Downward 0.022in Totgl Downward 0.079 in
Ratio 7813 Ratio 2131
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Concrete Beam Design : S3 - Garage Structural Slab - Pinned Supports - 11'-0" max span - 8" slab w/ #5@12"o.

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi p= 0850 Shear  0.750
‘ D(o_bZO) ‘ ‘ . o
| : \ |
(jl‘) o o S - . . (le
-~ B

Span = 11.0 ft, Section : 24" w x 8" h

Cross Section & Reinforcing Details
2-#5 at 2.310 in from Bottom, from 0.0 to 11.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 11.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D = 0.010 k/ft, Trib= 2.0 ft
1Point: L=1.50k @ 5.50 ft

Design Summary Reactions (k) D L u s w E H
Max fb/Fb Ratio = 0.697:1 Left Support 117 0.75
Mu : Applied 10.472 k-ft at 5,500 ft in Span# 1 Right Support 117 0.75
Mn * Phi : Allowable  15.027 k-ft Max Deflections _ _
Load Comb : +1.20D+1.60L Trap5|ent Downward 0.022in Totgl Downward 0.044 in
Ratio 5914 Ratio 2988
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

N al N al
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Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Concrete Beam Design :

S3 - Garage Structural Slab - Fixed Supports - 11'-0" max span - 8" slab w/ #4@12"o.c.

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi B = 0.850 Shear  0.750
D(0.p20 . o
— ©.520)
1 :
}‘ Span = 11.0 ft, Section : 24" w x 8" h

Cross Section & Reinforcing Details
2-#5 at 2.310 in from Bottom, from 0.0 to 11.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3
No Stirrups Required from 0.00 to 11.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D = 0.010 k/ft, Trib= 2.0 ft
1Point: L=1.50k @ 5.50 ft

Design Summary

Reactions (k) b L
Max fb/Fb Ratio = 0.382:1 Left Support 117 0.75
Mu : Applied -5.881 k-ft at 11.000 ft in Span # 1 Right Support 117 0.5
Mn * Phi : Allowable  15.40 k-ft Max Deflections _
Load Comb +1.20D+1.60L Trap5|ent Downward  0.006 in
Ratio 9999
LC: L Only
Transient Upward 0.000in
Ratio 9999
LC:

2-#4 at 1.750 in from Top, from 0.0 to 11.0 ft in this span
Number of Resisting Legs Per Stirrup = 2

n
1=
Im
T

Total Downward 0.010 in
Ratio 9999
LC: +D+L

Total Upward 0.000 in
Ratio 9999
LC:

Concrete Beam Design :

S4 - Back Patio Structural Slab - Pinned Supports - 16'-0" max span - 8" slab w/ #5@1:

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi  fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi B = 0.850 Shear  0.750
‘ D(0.020) L(0.120) . o
\ :
& -
R ) -~
‘ Span = 16.0 ft, Section : 24" w x 8" h
f
Cross Section & Reinforcing Details
2-#5 at 2.310 in from Bottom, from 0.0 to 16.0 ft in this span
Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 16.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.010, L = 0.060 k/ft, Trib=2.0 ft
Design Summary Reactions (k) D L s w E H
Max fb/Fb Ratio = 0.954:1 Left Support 171 096
Mu : Applied 14.336 k-ft at 8.000 ft in Span# 1 Right Support 171 0.96
Mn * Phi : Allowable ~ 15.027 k-ft Ma? Deflections 4 0.055] | 4 022
Load Comb : +1.20D+1.60L ran5|ent Downwars .055in Totg Downwar . in
Ratio 3489 Ratio 851
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

N al

N al



Project Title:
Engineer: 61 of 72

Project ID:
Project Descr:

Multiple Simple Beam Project File: 23010_ASD.ec6
LIC# : KW-06018000, Build:20.23.05.25 0O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Concrete Beam Design : S4 - Back Patio Structural Slab - Fixed Supports - 16'-0" max span - 8" slab w/ #4@12"
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 24.0 in wide x 8.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fy Main Stl = 60.0ksi  E Main Stl = 29,000.0ksi Density 145.0 pcf
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi p= 0850 Shear  0.750

D(0.020) L(0.120)

=1 2 =

T
il

| Span = 16.0 ft, Section : 24" w x 8" h

Cross Section & Reinforcing Details

2-#5 at 2.310 in from Bottom, from 0.0 to 16.0 ft in this span 2-#4 at 1.750 in from Top, from 0.0 to 16.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 16.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.010, L =0.060 k/ft, Trib= 2.0 ft

Design Summary

Reactions (k) b L Lr S w E H
Max fb/Fb Ratio = 0.621:1 Left Support 171 0.96
Mu : Applied -9.557 k-ft at 0.000 ft in Span # 1 Right Support 171 0.96
Mn * Phi : Allowable  15.40 k-ft Max Deflections . .
Load Comb : +1.20D+1.60L Trar15|ent Downward 0.011in Totgl Downward 0.030 in
Ratio 9999 Ratio 6306
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Concrete Beam Design : F6 - Typical Perimeter Grade Beam

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 18.0 in wide x 24.0 in high
Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending

fc= 3.0ksi fyMainStl=  60.0ksi E Main Stl= 29,000.0ksi Density 145.0 pcf ‘ : :
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi B = 0.850 Shear  0.750

D(1.530) L(0|620) S(0.30)

P3 P>3
Span = 8.0 ft, Section : 18" san
Cross Section & Reinforcing Details

3-#5 at 2.310 in from Bottom, from 0.0 to 8.0 ft in this span 3-#5 at 2.310 in from Top, from 0.0 to 8.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3 Number of Resisting Legs Per Stirrup = 2
No Stirrups Required from 0.00 to 8.00 ft along span, Condition : Vu < PhiVc/2
Applied Loads

Unif Load: D =1.530, L=0.620, S =0.30 k/ft, Trib= 1.0 ft
1Point: L=3.0k @ 4.0 ft

Design Summary

Reactions (k) b L Lr S w E H
Max fb/Fb Ratio = 0.374:1 Left Support 6.12 3.98 1.20
Mu : Applied 33.424 k-ft at 4.000 ft in Span # 1 Right Support 6.12 3.98 1.20
Mn * Phi : Allowable  89.439 k-ft Max Deflections _ _
Load Comb : +1.20D+1.60L+0.50S Transuent Downward 0.002in Totgl Downward 0.004 in
Ratio 9999 Ratio 9999
LC: L Only LC: +D+L
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Multiple Simple Beam

Project File: 23010_ASD.ec6

LIC# : KW-06018000, Build:20.23.05.25 O.G. ENGINEERING, PLLC

(C) ENERCALC INC 1983-2023

Concrete Beam Design : F7 - Typical Interior Grade Beam

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Rectangular Beam : 18.0 in wide x 24.0 in high

Using Ultimate Strength Design with IBC 2021 Load Combinations, Major Axis Bending
fc= 3.0ksi fyMainStl=  60.0ksi E Main Stl= 29,000.0ksi Density 145.0 pcf ‘ : :
E Conc = 3,122.0ksi fy Stirrups = 60.0ksi  E Stirrups = 29,000.0 ksi (I) ValuesBending 0.90
fr= 410.792 ksi B = 0.850 Shear  0.750
D(1,80)
& E=S
Span=6.0ft, Section: 18w x 24" h

Cross Section & Reinforcing Details
3-#5 at 2.310 in from Bottom, from 0.0 to 6.0 ft in this span

Shear Stirrup Requirements Stirrup Bar Size= # 3

#3 stirrups (2 legs) at 10.75 in o/c from 0.00 to 2.27 ft along span, Condition : PhiVc/2 < Vu <= PhiVc
No Stirrups Required from 2.30to 3.70 ft along span, Condition : Vu < PhiVc/2
#3 stirrups (2 legs) at 10.75 in o/c from 3.73to 6.00 ft along span, Condition : PhiVc/2 < Vu <= PhiVc
Applied Loads
Unif Load: D =1.80 k/ft, Trib=1.0 ft
1Point: D=7.40, L =8.250, S=5.870, E=11.460k @ 3.0 ft

Design Summary

Reactions (k) D L
Max fb/Fb Ratio = 0.637:1 Left Support 9.10 4.12
Mu : Applied 56.997 k-ft at 3.000 ft in Span # 1 Right Support 9.10 4.12
Mn * Phi : Allowable  89.439 k-ft Max Deflections _
Load Comb ; +1.430D+0.50L+0.70S+E Transient Downward  0.001in
Ratio 9999
LC: E Only
Transient Upward 0.000in
Ratio 9999
LC:

3-#5 at 2.310 in from Top, from 0.0 to 6.0 ft in this span
Number of Resisting Legs Per Stirrup = 2

Lr S W E H
2.93 5.73
2.93 5.73
Total Downward 0.004 in
Ratio 9999

+0.750L+0.750S+0.5250E

Total Upward 0.000 in
Ratio 9999
LC:
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Standard and Balloon Framing on Concrete Foundations

1,000 = 1,300 0.32 13,2956 1,670 0.43 17,075 | 1,300 0.32 13295 1,670 0.43 17,075

WSWH12x7 78 4,000 = 1,300 0.32 13,295 1,670 0.43 17,075 | 1,300 0.32 13295 1,670 0.43 17,075
7,500 | 1,300 0.32 13,2956 1,670 0.43 17,075 | 1,300 0.32 13295 1,670 0.43 17,075
1,000 @ 3,795 0.32 23,680 4,470 0.39 27,890 | 3,795 0.32 23,680 4,470 0.39 27,890
WSWH18x7 78 4,000 = 3,795 0.32 23,680 4,365 0.38 27,245 | 3,795 0.32 23,680 4,470 0.39 27,890
7,500 | 3,795 0.32 23,680 4,050 0.36 25,285 | 3,795 0.32 23,680 4,470 0.39 27,890
1,000 = 7,450 0.30 33210 7,795 0.34 34,755 | 7,450 0.30 33210 7,795 0.34 34,755
WSWH24x7 78 4,000 = 7,450 0.30 33210 7,565 0.33 33,715 | 7,450 0.30 33210 7,795 0.34 34,755
7,500 | 7,115 0.28 31,715 7,116 0.31 31,715 | 7,450 0.30 33210 7,795 0.34 34,755
1,000 = 1,030 0.40 12,580 1,325 0.53 16,195 = 1,030 0.40 12,580 1,325 0.53 16,195
WSWH12x8 9325 4,000 = 1,030 0.40 12,680 1,325 0.53 16,195 = 1,030 0.40 12,680 1,325 0.53 16,195
7,500 1,030 0.40 12,580 1,325 0.53 16,195 = 1,030 0.40 12,580 1,325 0.53 16,195
1,000 = 3,060 0.39 22,835 3,880 0.52 28,925 = 3,060 0.39 22,835 3,955 0.53 29,490
WSWH18x8 9325 4,000 = 3,060 0.39 22,835 3,650 0.49 27,245 = 3,060 0.39 22,835 3,955 0.53 29,490
7,500 3,060 0.39 22,835 3,390 0.46 25,285 = 3,060 0.39 22,835 = 3,955 0.53 29,490
1,000 = 6,240 0.37 33240 6,650 0.43 35430 @ 6,240 0.37 33240 6,910 0.45 36,815
WSWH24x8 9325 4,000 = 6,240 0.37 33,240 6,330 0.41 33,715 | 6,240 0.37 33,240 6,910 0.45 36,815
7,500 = 5,950 0.35 31,715 5,950 0.38 31,715 | 6,240 0.37 33240 6,910 0.45 36,815
1,000 850 0.45 11,750 1,095 0.60 15,145 850 0.45 11,750 1,095 0.60 15,145
WSWH12x9  105.25 4,000 850 0.45 11,750 1,095 0.60 15,145 850 0.45 11,750 1,095 0.60 15,145
7,500 850 0.45 11,750 1,095 0.60 15,145 850 0.45 11,750 1,095 0.60 15,145
1,000 2575 0.45 21,680 3,325 0.60 27975 | 2,575 0.45 21,680 3,325 0.60 27,975
WSWH18x9  105.25 4,000 = 2,575 0.45 21,680 3,235 0.58 27,245 | 2,575 0.45 21,680 3,325 0.60 27,975
7,500 | 2,575 0.45 21,680 3,005 0.54 25,285 | 2,575 0.45 21,680 3,325 0.60 27,975
1,000 5,150 0.43 30,975 5,890 0.52 35,430 | 5,150 0.43 30,975 6,120 0.54 36,815
WSWH24x9 = 105.25 4,000 = 5,150 0.43 30,975 5,605 0.50 33,715 | 5150 0.43 30,975 6,120 0.54 36,815
7,500 | 5,150 0.43 30,975 5,276 0.47 31,715 | 5,150 0.43 30,975 6,120 0.54 36,815
1,000 700 0.50 10,750 900 0.67 13,855 700 0.50 10,750 900 0.67 13,855
WSWH12x10§ 117.25 4,000 700 0.50 10,750 900 0.67 13,855 700 0.50 10,750 900 0.67 13,855
7,500 700 0.50 10,750 900 0.67 13,855 700 0.50 10,750 900 0.67 13,855
1,000 = 2,140 0.50 20,055 2,755 0.67 25,840 |« 2,140 0.50 20,055 2,755 0.67 25,840
WSWH18x10 117.25 = 4,000 = 2,140 0.50 20,055 2,755 0.67 25,840 = 2,140 0.50 20,055 2,755 0.67 25,840
7,500 | 2,140 0.50 20,055 2,695 0.65 25,285 |« 2,140 0.50 20,055 2,755 0.67 25,840
1,000 4,010 0.48 26,860 5215 0.67 34,935 | 4,010 0.48 26,860 § 5,215 0.67 34,935
WSWH24x10f 117.25 4,000 = 4,010 0.48 26,860 5,030 0.64 33,715 | 4,010 0.48 26,860 § 5,215 0.67 34,935
7,500 = 4,010 0.48 26,860 4,735 0.61 31,715 | 4,010 0.48 26,860 § 5,215 0.67 34,935
1,000 595 0.56 10,055 765 0.73 12,930 595 0.56 10,055 765 0.73 12,930
WSWH12x11  129.25 = 4,000 595 0.56 10,055 765 0.73 12,930 595 0.56 10,055 765 0.73 12,930
7,500 595 0.56 10,055 765 0.73 12,930 595 0.56 10,055 765 0.73 12,930
1,000 1,960 0.55 20,240 2,520 0.73 26,060 = 1,960 0.55 20,240 2,520 0.73 26,060
WSWH18x11 129.25 4,000 | 1,960 0.55 20,240 2,520 0.73 26,060 @ 1,960 0.55 20,240 2,520 0.73 26,060
7,500 | 1,960 0.55 20,240 2,445 0.71 25,285 | 1,960 0.55 20,240 2,520 0.73 26,060
1,000 = 4,000 0.54 29,650 4,795 0.68 35,430 | 4,000 0.54 29,650 4,985 0.70 36,815
WSWH24x11  129.25 4,000 = 4,000 0.54 29,550 4,565 0.64 33,715 | 4,000 0.54 29,650 4,985 0.70 36,815
7,500 | 4,000 0.54 29,650 4,295 0.60 31,715 | 4,000 0.54 29,650 4,985 0.70 36,815

Strong-Wall® High-Strength Wood Shearwalls

See foonotes on p. 15.

14

©2021 Simpson Strong-Tie Company Inc. C-L-SW21



70 of 72

Force Transfer Around Openings Calculator

Project Information

Code: Date:
Designer:
Client:
Project:
Wall Line: UF.A
Li(ft) Lol(ft) L2(ft)
V (Ib)
RS =
=
23
2
Luan(ft)
Shear Wall Calculation Variables
Vv 1605 Ibf Opening 1 Adj. Factor Method =| 1.25-0.125h/bs
L1 9.00 ft h, 1.00 ft Wall Pier Aspect Ratio Adj. Factor
L2 6.75 ft h, 4.00 ft P1=h,/L1= 0.44 N/A
Puai 9.00 ft hy, 4.00 ft P2=h,/L2= 0.59 N/A
Luall 18.25 ft Lol 2.50 ft
1. Hold-down forces: H = Vh,,;/L,an 792 Ibf 6. Unit shear beside opening
vl = (V/L)(L1+T1)/LL = 102 plf
2. Unit shear above + below opening v2 = (V/L)(T2+L2)/L2 = 102 plf
First opening: val = vbl = H/(h,+h,) = 158 plf Check v1*L1+v2*L2=V? 1605 Ibf OK
3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 =valx (Lol) = 396 Ibf R1=v1*L1= 917 Ibf
R2 =v2*12 = 688 Ibf
4. Corner forces
F1=01(L1)/(L1+L2) = 226 Ibf 8. Difference corner force + resistance
F2 = 01(L2)/(L1+L2) = 170 Ibf R1-F1= 691 Ibf
R2-F2 = 518 Ibf
5. Tributary length of openings
T1=(L1*Lo1)/(L1+L2) = 1.43 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 1.07 ft vel = (R1-F1)/L1 = 77 pIf
ve2 = (R2-F2)/L2 = 77 plf
V (Ib)
- ~ - <«
g g £ 5
R
H(lb) H(lb)
Check Summary of Shear Values for One Opening
Line 1: vel(h,+hy)+v1(h,)=H? 384 408 792 Ibf
Line 2: val(h,+h,)-vcl(h,+hp)-v1(h,)=0? 792 384 408 0
Line 3: val(h,+h,)-vc2(h,+h,)-v1(h,)=0? 792 384 408 0
Line 4: vc2(h,+hy)+v2(h,)=H? 384 408 792 Ibf

Design Summary*

Req. Sheathing Capacity 158 plf

Req. Strap Force 226 Ibf

Req. HD Force (H) 792 |bf

Req. Shear Wall Anchorage Force (V) 88 plf

*The Design Summary assumes that the shear wall is designed as blocked.
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Force Transfer Around Openings Calculator

Project Information

Code: Date:
Designer:
Client:
Project:
Wall Line: MF.35.1
Li(ft) Lol(ft) L2(ft)
V (Ib)
RALS =
=
23
2
Luan(ft)
Shear Wall Calculation Variables
Vv 1442 |bf Opening 1 Adj. Factor Method =| 1.25-0.125h/bs
L1 2.25 ft h, 2.00 ft Wall Pier Aspect Ratio Adj. Factor
L2 2.25 ft h, 4.50 ft P1=h,/L1= 2.00 N/A
Pyan 10.00 ft hy 3.50 ft P2=hy/L2= 2.00 N/A
Luall 10.75 ft Lol 6.25 ft
1. Hold-down forces: H = Vh,,;/L,an 1342 Ibf 6. Unit shear beside opening
vl = (V/L)(L1+T1)/LL = 321 plf
2. Unit shear above + below opening v2 = (V/L)(T2+L2)/L2 = 321 plf
First opening: val = vbl = H/(h,+h,) = 244 plf Check v1*L1+v2*L2=V? 1442 |bf OK
3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 =valx (Lol) = 1525 Ibf R1=v1*L1= 721 Ibf
R2=v2*L2 = 721 Ibf
4. Corner forces
F1=01(L1)/(L1+L2) = 762 Ibf 8. Difference corner force + resistance
F2 = 01(L2)/(L1+L2) = 762 Ibf R1-F1= -41 Ibf
R2-F2 = -41 Ibf
5. Tributary length of openings
T1=(L1*Lo1)/(L1+L2) = 3.13 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 3.13 ft vel = (R1-F1)/L1 = -18 plf
ve2 = (R2-F2)/L2 = -18 plf
V (Ib)
- ~ - <«
g g £ 5
R e
H(lb) H(lb)
Check Summary of Shear Values for One Opening
Line 1: vc1(h,+hy)+v1(hy)=H? -101 1442 1342 Ibf
Line 2: val(h,+h,)-vcl(h,+hp)-v1(h,)=0? 1342 -101 1442 0
Line 3: val(h,+hy)-vc2(h,+h;)-v1(h,)=0? 1342 -101 1442 0
Line 4: vc2(h,+hy)+v2(h,)=H? -101 1442 1342 Ibf

Design Summary*

Req. Sheathing Capacity 321 plf

Req. Strap Force 762 |bf

Req. HD Force (H)] 1342 Ibf

Req. Shear Wall Anchorage Force (V) 134 plf

*The Design Summary assumes that the shear wall is designed as blocked.
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Force Transfer Around Openings Calculator

Project Information

Code: Date:
Designer:
Client:
Project:
Wall Line: MF.G.3
Li(ft) Lol(ft) L2(ft)
V (Ib)
RALS =
=
23
2
Luan(ft)
Shear Wall Calculation Variables
Vv 2072 Ibf Opening 1 Adj. Factor Method =| 1.25-0.125h/bs
L1 2.00 ft h, 2.00 ft Wall Pier Aspect Ratio Adj. Factor
L2 2.25 ft h, 4.50 ft P1=h,/L1= 2.25 0.969
Pyan 10.00 ft hy 3.50 ft P2=hy/L2= 2.00 N/A
Luall 9.50 ft Lol 5.25 ft
1. Hold-down forces: H = Vh,,;/L,an 2181 Ibf 6. Unit shear beside opening
vl = (V/L)(L1+T1)/LL = 487 plf
2. Unit shear above + below opening v2 = (V/L)(T2+L2)/L2 = 487 plf
First opening: val = vbl = H/(h,+h,) = 396 plf Check v1*L1+v2*L2=V? 2072 Ibf OK
3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 =valx (Lol) = 2082 Ibf R1=v1*L1= 975 Ibf
R2=v2*L2 = 1097 Ibf
4. Corner forces
F1=01(L1)/(L1+L2) = 980 Ibf 8. Difference corner force + resistance
F2 = 01(L2)/(L1+L2) = 1102 Ibf R1-F1= -5 Ibf
R2-F2 = -5 Ibf
5. Tributary length of openings
T1=(L1*Lo1)/(L1+L2) = 2.47 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.78 ft vel = (R1-F1)/L1 = -2 plf
ve2 = (R2-F2)/L2 = -2 plf
V (Ib)
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Check Summary of Shear Values for One Opening
Line 1: vc1(h,+hy)+v1(hy)=H? -13 2193 2181 Ibf
Line 2: val(h,+h,)-vcl(h,+hp)-v1(h,)=0? 2181 -13 2193 0
Line 3: val(h,+hy)-vc2(h,+h;)-v1(h,)=0? 2181 -13 2193 0
Line 4: vc2(h,+hy)+v2(h,)=H? -13 2193 2181 Ibf

Design Summary*

Req. Sheathing Capacity 503 plf  |**

Req. Strap Force| 1102 Ibf

Req. HD Force (H)] 2181 Ibf

Req. Shear Wall Anchorage Force (V) 218 plf

**Req. Sheathing Capacity has been adjusted per the
Aspect Ratio Adjustment Factor *The Design Summary assumes that the shear wall is designed as blocked.



