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Date:

Job #

Comp Shingle Roofing 3 psf

Sheathing 2

Trusses @24"o.c. 3

Insulation 0.2

5/8" Gypsum Board 2.8

Sum 11 psf

Slope: 4 :12

Slope Correction Factor 1.05

Subtotal 11.6 psf

M/E/P/misc. 1.4 psf

DL= 13 psf

SL= 25 psf

Comp Shingle Roofing 3 psf

5/8" Plywood 2

Rafters or Trusses @24"o.c. 3

Batt Insulation 0.4

5/8" Gypsum Board 2.8

Future Solar Panels 4 *

Sum 15.2 psf

Slope: 4 :12

Slope Correction Factor 1.05

Subtotal 16 psf

M/E/P/misc. 2 psf

DL= 18 psf

SL= 25 psf

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

Flooring 4 psf

2x Car Decking 2

4x10 @48"o.c. 1.8

Batt Insulation 0.4

M/E/P/misc. 1.8

DL= 10 psf

LL= 40 psf Living Areas

2/7/2023

22050

Vertical Design Loads

Existing Roof

Existing Main Floor

Addition Roof

1
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Flooring 4 psf

3/4" Plywood 2.4

Joists 2

Batt Insulation 0.4

M/E/P/misc. 1.2

DL= 10 psf

LL= 40 psf Living Areas

Brick Siding 39 psf

Sheathing 2

Studs 0.9

Batt Insulation 0.2

1/2" Gypsum Board 2.2

M/E/P/misc. 1.7

DL= 46 psf

Siding 3 psf

1/2" Plywood 1.6

Studs 1.4

Batt Insulation 0.2

1/2" Gypsum Board 2.2

M/E/P/misc. 1.6

DL= 10 psf

2 Layers 1/2" Gypsum Board 4.4 psf

2x4 @16"o.c. 0.9

M/E/P/misc. 1.7

DL= 7 psf

Existing Brick Exterior Walls

Wood Exterior Walls

Interior Walls

Addition Main Floor

1
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Date:

Job #

Approximate Fundamental Period

 T = Ta = Cthn
x

where: Ct = 0.02

hn = 22

x = 0.75

T = 0.20 s

Seismic Response Coefficient

Ss = 1.45

S1 = 0.50

Sds = 1.16

Sd1 = 0.50

R = 6.5

ρ = 1.3

Ω = 2.5

Cd = 4

Ie = 1

Cs = Sds/(R/Ie) = 0.18 W

TL = 6 s > T

Cs,max = Sd1/[T(R/Ie)] = 0.38

Cs,min = 0.044SdsIe = 0.051

Cs,min = 0.01

S1 < 0.6

Cs,min= 0.5S1/(R/Ie) = 0.038 Ignore

Cs,min,gov = 0.051

Cs,gov = 0.18 (LRFD)

2/7/2023

22050

Seismic Design Loads

Seismic Design Parameters (ASCE 7-16 Section 12.8.1)

1
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Floor Area (sf) wfloor (psf) wwalls (psf)
1

Roof 3580 15 10

UF/MF 2970 10 20

Sum: lbs

1
Includes weight of interior/exterior walls as uniform area load

ρV = ρCsW =  0.232 W = 41435 lbs

Floor Wx (lbs) hx (ft) wxhx
k

Fx (lbs)

Roof 89500 22 1969000 27665

UF/MF 89100 11 980100 13771

Sum: 2949100 41435

Where k = 1

Floor Fi (lbs) ∑Fi Wi (lbs) ∑Fi/∑Wi

Roof 21281 21281 89500 0.24

UF/MF 10593 31873 89100 0.18

Floor

Roof

UF/MF

W (lbs)

89500

Effective Seismic Weight

Fpx Min (lbs) Fpx Max (lbs) Fpx Gov (lbs)

0.67

0.33

178600

7.7

4.6

∑Wi

89500

Fpx (lbs)

21281

Diaphragm Forces  (ASCE 7-16 Section 12.10.1.1,  ρ = 1.0) - LRFD Level

20764

20671

41528

41342

89100

178600

Vertical Distribution of Base Shear (ASCE 7-16 Section 12.8.3) - LRFD Level

Base Shear (includes ρ) - LRFD Level

Fx (psf)Cvx

20671

15901

Fpx Gov (psf)

7.0

5.921281

1
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ASCE 7-16 Wind Forces, Chapter 27, Part 1
LIC# : KW-06018000, Build:20.22.10.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Knotz Residence

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

MWFRS
Basic Values

2
97.0

0.850

Exposure C
Exposure C

Exposure C
Exposure C

42.0
86.0
22.0

Risk Category
V : Basic Wind Speed

per ASCE 7-16 Table 1.5-1 Horizontal Dim. in North-South Direction  (B or L)   =

Exposure Category per ASCE 7-16 Section 26.7

h : Mean Roof height                                           = ftKd : Directionality Factor per ASCE 7-16 Table 26.6-1
Horizontal Dim. in East-West Direction  (B or L)      = ft

North : East :
South : West :

Topographic Factor per ASCE 7-16 Sec 26.8 & Figure 26.8-1
North : K1  = K2  = K3  = Kzt  =

East : K1  = K2  = K3  =
West : K1  = K2  = K3  =

Kzt  = 1.000
Kzt  = 1.000

User has specified the building frequency is >= 1 Hz, therefore considered RIGID for both North-South and East-West directions.
Building Period & Flexibility Category

1.000

ft

South : K1  = K2  = K3  = Kzt  = 1.000

per ASCE 7-16 Fig. 26.5-1 & 26.5-2

Building Story Data

Level Description
hi E    : XStory Ht E    : XR
ft ft

R
ftft

Roof 11.0022.00 0.000 0.000

UF/MF 11.0011.00 0.000 0.000

Gust Factor For wind coming from direction indicated
North       =
East        = 0.850 West        = 0.850

0.850 South       = 0.850

Enclosure
Check if Building Qualifies as "Open"

1.0
0.0

1.0
0.0

1.0
0.0

1.0
ft^20.0

Roof Total
1.0 ft^2 5.0 ft^2
0.0 ft^2 0.0 ft^2

North Wall South Wall East Wall West Wall
ft^2Agross ft^2 ft^2 ft^2

Aopenings ft^2 ft^2 ft^2
Aopenings >= 0.8 * Agross ? No No No No

Building does NOT qualify as "Open"All four Agross values must be non-zero

User has specified the Building is to be considered Enclosed when NORTH elevation receives positive external pressure
User has specified the Building is to be considered Enclosed when SOUTH elevation receives positive external pressure
User has specified the Building is to be considered Enclosed when EAST elevation receives positive external pressure
User has specified the Building is to be considered Enclosed when WEST elevation receives positive external pressure

Velocity Pressures

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

North Wall  = 0.9202 South Wall  = 0.9202 psf East Wall  = 0.9202psf West Wall  = 0.9202 psf
When the following walls experience leeward or sidewall pressures, the value of qh shall be (per Eq 26.10-1) :

North Wall  = 18.839 psf South Wall  = 18.839 psf East Wall  = 18.839psf West Wall  = 18.839 psf
qz : Windward Wall Velocity Pressures at various heights per Eq. 27.3-1

Height Above Base  (ft)
North Elevation East Elevation West Elevation
Kz qz Kz qzKz qz Kz qz

South Elevation

0.849 17.380.00 0.84917.38 17.38 17.380.8490.849
0.849 17.384.00 0.84917.38 17.38 17.380.8490.849
0.849 17.388.00 0.84917.38 17.38 17.380.8490.849
0.849 17.3812.00 0.84917.38 17.38 17.380.8490.849
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ASCE 7-16 Wind Forces, Chapter 27, Part 1
LIC# : KW-06018000, Build:20.22.10.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Knotz Residence

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

0.860 17.6216.00 0.86017.62 17.62 17.620.8600.860
0.902 18.4720.00 0.90218.47 18.47 18.470.9020.902

Pressure Coefficients GCpi Values when elevation receives positive external pressure

0.80 0.80 0.80 0.80
-0.50 -0.50 -0.50 -0.50
-0.70 -0.70 -0.70 -0.70

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

Windward Wall
East WestSouth

Leeward Wall
Side Walls

North

+/-+/-

Wind Pressures
Wind Pressures when NORTH Elevation receives positive external wind pressure

psf

Windward Wall Pressures . . .
Height Above Base (ft)

Positive Internal Negative Internal
Pressure   (psf) Pressure   (psf)

Positive Internal Negative Internal

Leeward Wall Pressures -11.398 -4.616
Side Wall Pressures -14.601 -7.818

psf
psf psf

0.00 8.43 15.21
4.00 8.43 15.21
8.00 8.43 15.21

12.00 8.43 15.21
16.00 8.59 15.37
20.00 9.17 15.95

Wind Pressures when SOUTH Elevation receives positive external wind pressure

psf

Windward Wall Pressures . . .
Height Above Base (ft)

Positive Internal Negative Internal
Pressure   (psf) Pressure   (psf)

Positive Internal Negative Internal

Leeward Wall Pressures -11.398 -4.616
Side Wall Pressures -14.601 -7.818

psf
psf psf

0.00 8.43 15.21
4.00 8.43 15.21
8.00 8.43 15.21

12.00 8.43 15.21
16.00 8.59 15.37
20.00 9.17 15.95

Wind Pressures when EAST Elevation receives positive external wind pressure

psf

Windward Wall Pressures . . .
Height Above Base (ft)

Positive Internal Negative Internal
Pressure   (psf) Pressure   (psf)

Positive Internal Negative Internal

Leeward Wall Pressures -11.398 -4.616
Side Wall Pressures -14.601 -7.818

psf
psf psf

0.00 8.43 15.21
4.00 8.43 15.21
8.00 8.43 15.21
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ASCE 7-16 Wind Forces, Chapter 27, Part 1
LIC# : KW-06018000, Build:20.22.10.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Knotz Residence

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

12.00 8.43 15.21
16.00 8.59 15.37
20.00 9.17 15.95

Wind Pressures when WEST Elevation receives positive external wind pressure

psf

Windward Wall Pressures . . .
Height Above Base (ft)

Positive Internal Negative Internal
Pressure   (psf) Pressure   (psf)

Positive Internal Negative Internal

Leeward Wall Pressures -11.398 -4.616
Side Wall Pressures -14.601 -7.818

psf
psf psf

0.00 8.43 15.21
4.00 8.43 15.21
8.00 8.43 15.21

12.00 8.43 15.21
16.00 8.59 15.37
20.00 9.17 15.95

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.

Load Case Windward Wall
Eccentricity  for   (ft)Wind Shear Components   (k)

In "Y" Direction In "X" Direction Mt,  (ft-k)Ht. Range "Y" Shear "X" ShearBuilding level Trib. Height

CASE 1 ---Level 2 -9.68 --- ---5.5016.50' ->   22.00' ---North
CASE 1 ---Level 1 -18.77 --- ---11.005.50' ->   16.50' ---North
CASE 1 ---Level 2 9.68 --- ---5.5016.50' ->   22.00' ---South
CASE 1 ---Level 1 18.77 --- ---11.005.50' ->   16.50' ---South
CASE 1 ---Level 2 --- -4.73 ---5.5016.50' ->   22.00' ---East
CASE 1 ---Level 1 --- -9.17 ---11.005.50' ->   16.50' ---East
CASE 1 ---Level 2 --- 4.73 ---5.5016.50' ->   22.00' ---West
CASE 1 ---Level 1 --- 9.17 ---11.005.50' ->   16.50' ---West

CASE 2 +/-       90.1Level 2 -7.26 --- 12.415.5016.50' ->   22.00' ---North
CASE 2 +/-      174.7Level 1 -14.08 --- 12.4111.005.50' ->   16.50' ---North
CASE 2 +/-       90.1Level 2 7.26 --- 12.415.5016.50' ->   22.00' ---South
CASE 2 +/-      174.7Level 1 14.08 --- 12.4111.005.50' ->   16.50' ---South
CASE 2 +/-       21.5Level 2 --- -3.54 ---5.5016.50' ->   22.00' 6.06East
CASE 2 +/-       41.7Level 1 --- -6.88 ---11.005.50' ->   16.50' 6.06East
CASE 2 +/-       21.5Level 2 --- 3.54 ---5.5016.50' ->   22.00' 6.06West
CASE 2 +/-       41.7Level 1 --- 6.88 ---11.005.50' ->   16.50' 6.06West

CASE 3 ---Level 2 -7.26 -3.54 ---5.5016.50' ->   22.00' ---North & East
CASE 3 ---Level 1 -14.08 -6.88 ---11.005.50' ->   16.50' ---North & East
CASE 3 ---Level 2 -7.26 3.54 ---5.5016.50' ->   22.00' ---North & West
CASE 3 ---Level 1 -14.08 6.88 ---11.005.50' ->   16.50' ---North & West
CASE 3 ---Level 2 7.26 3.54 ---5.5016.50' ->   22.00' ---South & West
CASE 3 ---Level 1 14.08 6.88 ---11.005.50' ->   16.50' ---South & West
CASE 3 ---Level 2 7.26 -3.54 ---5.5016.50' ->   22.00' ---South & East
CASE 3 ---Level 1 14.08 -6.88 ---11.005.50' ->   16.50' ---South & East

CASE 4 +/-       83.7Level 2 -5.45 -2.66 12.415.5016.50' ->   22.00' 6.06North & East
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ASCE 7-16 Wind Forces, Chapter 27, Part 1
LIC# : KW-06018000, Build:20.22.10.25 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

DESCRIPTION: Knotz Residence

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CASE 4 +/-      162.4Level 1 -10.57 -5.16 12.4111.005.50' ->   16.50' 6.06North & East
CASE 4 +/-       83.7Level 2 -5.45 2.66 12.415.5016.50' ->   22.00' 6.06North & West
CASE 4 +/-      162.4Level 1 -10.57 5.16 12.4111.005.50' ->   16.50' 6.06North & West
CASE 4 +/-       83.7Level 2 5.45 2.66 12.415.5016.50' ->   22.00' 6.06South & West
CASE 4 +/-      162.4Level 1 10.57 5.16 12.4111.005.50' ->   16.50' 6.06South & West
CASE 4 +/-       83.7Level 2 5.45 -2.66 12.415.5016.50' ->   22.00' 6.06South & East
CASE 4 +/-      162.4Level 1 10.57 -5.16 12.4111.005.50' ->   16.50' 6.06South & East

Min per ASCE 27.1.5 ---Level 2 -7.57 --- ---5.5016.50' ->   22.00' ---North
Min per ASCE 27.1.5 ---Level 1 -15.14 --- ---11.005.50' ->   16.50' ---North
Min per ASCE 27.1.5 ---Level 2 7.57 --- ---5.5016.50' ->   22.00' ---South
Min per ASCE 27.1.5 ---Level 1 15.14 --- ---11.005.50' ->   16.50' ---South
Min per ASCE 27.1.5 ---Level 2 --- -3.70 ---5.5016.50' ->   22.00' ---East
Min per ASCE 27.1.5 ---Level 1 --- -7.39 ---11.005.50' ->   16.50' ---East
Min per ASCE 27.1.5 ---Level 2 --- 3.70 ---5.5016.50' ->   22.00' ---West
Min per ASCE 27.1.5 ---Level 1 --- 7.39 ---11.005.50' ->   16.50' ---West

Base Shear for Design Wind Load Cases North
+Y

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

Load Case Windward Wall Leeward Wall
Wind Base Shear Components   (k) West +X

In "Y" Direction In "X" Direction Mt,  (ft-k)
Case 1 ---South -28.45 ---North
Case 1 ---North 28.45 ---South
Case 1 ---West --- -13.89East
Case 1 ---East --- 13.89West

Case 2 +/-      264.8South -21.33 ---North
Case 2 +/-      264.8North 21.33 ---South
Case 2 +/-       63.2West --- -10.42East
Case 2 +/-       63.2East --- 10.42West

Case 3 ---South & West -21.33 -10.42North & East
Case 3 ---South & East -21.33 10.42North & West
Case 3 ---North & East 21.33 10.42South & West
Case 3 ---North & West 21.33 -10.42South & East

Case 4 +/-      246.2South & West -16.01 -7.82North & East
Case 4 +/-      246.2South & East -16.01 7.82North & West
Case 4 +/-      246.2North & East 16.01 7.82South & West
Case 4 +/-      246.2North & West 16.01 -7.82South & East

Min per ASCE 27.1.5 ---South -22.70 ---North
Min per ASCE 27.1.5 ---North 22.70 ---South
Min per ASCE 27.1.5 ---West --- -11.09East
Min per ASCE 27.1.5 ---East --- 11.09West
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Multiple Simple Beam
LIC# : KW-06018000, Build:20.22.12.28 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Roof FramingDescription :

BEAM Size : 2x12, Sawn,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

Hem-Fir No.2
850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0

26.840
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RR1 - Rafters

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

.Design Summary
Max fb/Fb Ratio   = 0.987 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

8.250 inft

63.07 psi

Fb : Allowable : 1,124.13 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
172.50 psi

fb : Actual :

Max fv/FvRatio = 0.366 : 1
0.000 ft

1,109.97 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.362 in

Transient Upward 0.000 in

Total Downward 0.623 in

Total Upward 0.000 in

0.30 0.41
0.30 0.41

Ratio 546 317Ratio
LC: S Only LC: +D+S

LC: LC:

BEAM Size : 5.25x24, Parallam PSL,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

iLevel Truss Joist Parallam PSL 2.2E
2,900.0
2,900.0

2,900.0
750.0

2,200.0
1,118.19

290.0
2,025.0

45.070
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RB2 - Roof Beam

Applied Loads
Unif Load:  D = 0.0180,  S = 0.0250 k/ft, Trib= 19.0 ft

.Design Summary
Max fb/Fb Ratio   = 0.806 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

16.000 inft

155.62 psi

Fb : Allowable : 3,088.03 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
333.50 psi

fb : Actual :

Max fv/FvRatio = 0.467 : 1
0.000 ft

2,489.90 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.847 in

Transient Upward 0.000 in

Total Downward 1.456 in

Total Upward 0.000 in

5.47 7.60
5.47 7.60

Ratio 453 263Ratio
LC: S Only LC: +D+S

LC: LC:
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Multiple Simple Beam
LIC# : KW-06018000, Build:20.22.12.28 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

BEAM Size : 3.5x12, GLB,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

DF/DF 24F-V8
2,400.0
2,400.0

1,650.0
650.0

1,800.0
950.0

265.0
1,100.0

31.210
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RH3 - Roof Header

Applied Loads
Unif Load:  D = 0.0180,  S = 0.0250 k/ft, Trib= 11.0 ft

.Design Summary
Max fb/Fb Ratio   = 0.441 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

6.000 inft

101.36 psi

Fb : Allowable : 2,760.00 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
304.75 psi

fb : Actual :

Max fv/FvRatio = 0.333 : 1
12.000 ft

1,216.29 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.142 in

Transient Upward 0.000 in

Total Downward 0.245 in

Total Upward 0.000 in

1.19 1.65
1.19 1.65

Ratio 1012 588Ratio
LC: S Only LC: +D+S

LC: LC:

BEAM Size : 4x12, Sawn,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

Douglas Fir-Larch No.1
1,000.0
1,000.0

1,500.0
625.0

1,700.0
620.0

180.0
675.0

31.210
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RB4 - Roof Beam

Applied Loads
Unif Load:  D = 0.0180,  S = 0.0250 k/ft, Trib= 11.0 ft

.Design Summary
Max fb/Fb Ratio   = 0.838 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

5.250 inft

94.60 psi

Fb : Allowable : 1,265.00 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
207.00 psi

fb : Actual :

Max fv/FvRatio = 0.457 : 1
10.500 ft

1,059.52 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.107 in

Transient Upward 0.000 in

Total Downward 0.184 in

Total Upward 0.000 in

1.04 1.44
1.04 1.44

Ratio 1176 683Ratio
LC: S Only LC: +D+S

LC: LC:
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Multiple Simple Beam
LIC# : KW-06018000, Build:20.22.12.28 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

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

iLevel Truss Joist Parallam PSL 2.2E
2,900.0
2,900.0

2,900.0
750.0

2,200.0
1,118.19

290.0
2,025.0

45.070
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RB5 - Roof Beam

Applied Loads
Unif Load:  D = 0.0180,  S = 0.0250 k/ft, Trib= 3.0 ft
1Point:  D = 1.040,  S = 1.440 k @ 6.0 ft

.Design Summary
Max fb/Fb Ratio   = 0.815 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

6.020 inft

120.94 psi

Fb : Allowable : 3,335.00 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
333.50 psi

fb : Actual :

Max fv/FvRatio = 0.363 : 1
0.000 ft

2,718.37 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.826 in

Transient Upward 0.000 in

Total Downward 1.421 in

Total Upward 0.000 in

1.33 1.84
0.87 1.21

Ratio 312 181Ratio
LC: S Only LC: +D+S

LC: LC:

BEAM Size : 4x10, Sawn,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

Douglas Fir-Larch No.1
1,000.0
1,000.0

1,500.0
625.0

1,700.0
620.0

180.0
675.0

31.210
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

RH7 - Roof Header

Applied Loads
Unif Load:  D = 0.0180,  S = 0.0250 k/ft, Trib= 16.50 ft

.Design Summary
Max fb/Fb Ratio   = 0.989 : 1

Max Reactions   (k) HEWSLLr

+D+SLoad Comb :

Span # 1

Left Support
D

in

4.000 inft

131.49 psi

Fb : Allowable : 1,380.00 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+S
207.00 psi

fb : Actual :

Max fv/FvRatio = 0.635 : 1
0.000 ft

1,364.66 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.097 in

Transient Upward 0.000 in

Total Downward 0.168 in

Total Upward 0.000 in

1.19 1.65
1.19 1.65

Ratio 985 573Ratio
LC: S Only LC: +D+S

LC: LC:
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Multiple Simple Beam
LIC# : KW-06018000, Build:20.22.12.28 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Main Floor FramingDescription :

BEAM Size : 2x12, Sawn,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

Hem-Fir No.2
850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0

26.840
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

MFJ1 - Main Floor Joists

Applied Loads
Unif Load:  D = 0.010,  L = 0.040 k/ft, Trib= 1.330 ft

.Design Summary
Max fb/Fb Ratio   = 0.702 : 1

Max Reactions   (k) HEWSLLr

+D+LLoad Comb :

Span # 1

Left Support
D

in

7.375 inft

43.59 psi

Fb : Allowable : 977.50 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+L
150.00 psi

fb : Actual :

Max fv/FvRatio = 0.291 : 1
0.000 ft

685.89 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.246 in

Transient Upward 0.000 in

Total Downward 0.308 in

Total Upward 0.000 in

0.10 0.39
0.10 0.39

Ratio 718 575Ratio
LC: L Only LC: +D+L

LC: LC:

BEAM Size : 4x10, Sawn,  Fully  Braced
Using Allowable Stress Design with IBC 2021 Load Combinations, Major Axis Bending

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

Douglas Fir-Larch No.1
1,000.0
1,000.0

1,500.0
625.0

1,700.0
620.0

180.0
675.0

31.210
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

MFB2 - Main Floor Beam

Applied Loads
Unif Load:  D = 0.250,  L = 0.30,  S = 0.090 k/ft, Trib= 1.0 ft

.Design Summary
Max fb/Fb Ratio   = 0.938 : 1

Max Reactions   (k) HEWSLLr

+D+LLoad Comb :

Span # 1

Left Support
D

in

4.125 inft

105.12 psi

Fb : Allowable : 1,200.00 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+L
180.00 psi

fb : Actual :

Max fv/FvRatio = 0.584 : 1
0.000 ft

1,125.02 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.080 in

Transient Upward 0.000 in

Total Downward 0.147 in

Total Upward 0.000 in

1.03 1.24 0.37
1.03 1.24 0.37

Ratio 1235 674Ratio
LC: L Only LC: +D+L

LC: LC:
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Multiple Simple Beam
LIC# : KW-06018000, Build:20.22.12.28 O.G. ENGINEERING, PLLC (c) ENERCALC INC 1983-2022

Project File: 22050_Knotz.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

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

Hem-Fir No.2
850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0

26.840
Eminbend - xx ksi

Wood Species : Wood Grade :
Fb - Tension

psi
psi Fv psi

Fb - Compr Ft psi
Fc - Prll psi

psiFc - Perp
Ebend- xx ksi Density pcf

MFJ1 - Main Floor Joists

Applied Loads
Unif Load:  D = 0.010,  L = 0.040 k/ft, Trib= 1.330 ft

.Design Summary
Max fb/Fb Ratio   = 0.574 : 1

Max Reactions   (k) HEWSLLr

+D+LLoad Comb :

Span # 1

Left Support
D

in

5.750 inft

41.34 psi

Fb : Allowable : 1,075.25 psi

Right Support

Fv : Allowable :
Span # 1

Load Comb : +D+L
150.00 psi

fb : Actual :

Max fv/FvRatio = 0.276 : 1
0.000 ft

616.72 psi at

atfv : Actual :

Ratio 9999 Ratio 9999

Max Deflections
Transient Downward 0.164 in

Transient Upward 0.000 in

Total Downward 0.205 in

Total Upward 0.000 in

0.08 0.31
0.08 0.31

Ratio 843 674Ratio
LC: L Only LC: +D+L

LC: LC:
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