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21-066 ii

Design Criteria

Scope of Work: 

Site Address: 

Number of Stories:  1 Engineer: PK

Roof Loading

TOTAL DEAD LOAD: 

ROOF SNOW LOAD: 

Main Floor Loading

TOTAL DEAD LOAD:  

FLOOR LIVE LOAD:  

Not Used

TOTAL DEAD LOAD:  

FLOOR LIVE LOAD:  

Soil Bearing Capacity: 

Frost Depth: 

4.8 psf

0.0 psf

0.0

0.0

4.2

0.6

1.4

15.0 psf

40.0 psf

Floor Covering  

Sheathing  

Carpet/Hardwood/Tile

3/4" T&G 

0.0

0.0

3.0

2.3

1/2" GWB

Solid Sawn @ 16" o/c

2.2

3.3

2.8

25.0 psf

3.0

2.8

2.2

2.2

Roll/Batt

5/8" GWB

Insulation  

Ceiling  

15.0 psf

Trusses

fixtures, mechanical, electrical, etc.

Framing  

Miscellaneous  

 Job #December 16, 2021ROBINSON RESIDENCE

5/8" Plywood

3.0

1.8Sheathing  

Partial Lateral & Gravity Design

8834 SE 40TH ST.

Mercer Island, WA 98040

CompositionRoofing  

1500 psf

18 in

Ceiling  

Joists  

Beams  

Miscellaneous  

Ceiling  

Joists  

Beams  

Miscellaneous  

5/8" GWB

I-Joists

fixtures, mechanical, electrical, etc.

Floor Covering  

Sheathing  

Carpet/Hardwood/Tile

3/4" T&G 

fixtures, mechanical, electrical, etc.



B

85 MPH

Ps30 =

Iw = 1

λ = 1.00

KZT = 1.60

rise run

Front/Rear     tan
-1

 ( 4 / 12 )      = 1

Left/Right     tan
-1

 ( 6 / 12 )      =

12 ft

 0

Ps30 = A = 15.4 psf B = -4.4 psf

Ps = 24.7 psf -7.0 psf

Ps30 = C = 10.3 psf D = -2.4 psf

Ps = 16.5 psf -3.9 psf

FRONTFRONTFRONTFRONT REARREARREARREAR

B D A C

5.5 5.5 4 4

8 42 8 42

0.00 0.00 24.69 16.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0 790 2765 0 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0 0 0 0 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0 0 0 0 0 0 0 0 0 0 0

Minimum net pressure controls.  The calc. pressure is less than the min. net pressure, equal to 

16psf(A-C), and 8psf(B-D) applied over the entire area.  (ASCE 7-16 28.5.3)

End zone of wallEnd zone of wallEnd zone of wallEnd zone of wall                 Front/Rear      

Left/Right

End zone of roof                 End zone of roof                 End zone of roof                 End zone of roof                 

Front/Rear      Left/Right

Interior zone of wall                 Interior zone of wall                 Interior zone of wall                 Interior zone of wall                 

Front/Rear      Left/Right

Interior zone of roof                 Interior zone of roof                 Interior zone of roof                 Interior zone of roof                 

Front/Rear      Left/Right

TOTAL TOTAL TOTAL TOTAL 

22.3 psf

6.1 psf

NOT USED NOT USED NOT USED NOT USED 

ΣV MAIN FLOOR =V MAIN FLOOR =V MAIN FLOOR =V MAIN FLOOR =

SUBTOTAL 

Ps

TOTAL TOTAL TOTAL TOTAL 

SUBTOTAL 

AVE. WIDTH

WIND ZONE

10.3 psf

16.5 psf

4.3 psf

6.9 psf

3.8 psf

4,750 lbs

WIND LOAD CALCULATIONS

21-066
Type of construction: 

Work performed :

Exposure :

Mercer Island, WA 98040

ROBINSON RESIDENCE December 16, 2021  Job #

Wind Speed =

IBC 2018, ASCE 7/SEI 7-16

REMODELING/ADDITION Location: 

Applicable Building Codes:  

Ps = λIwPs30Kzt

Partial Lateral & Gravity DesignPartial Lateral & Gravity DesignPartial Lateral & Gravity DesignPartial Lateral & Gravity Design

WIND DESIGN:WIND DESIGN:WIND DESIGN:WIND DESIGN:

TOTAL TOTAL TOTAL TOTAL 

AVE. WIDTH

SUBTOTAL 

Adjustment factor for building height and exposure from Figure 28.5-1 of ASCE 7-16

Wind Exposure Category as set forth in Section 26.7 of ASCE 7-16

Basic Wind Speed (LRFD) as used in Figure 28.5 of ASCE 7-16 and converted to (ASD)

Simplified design wind pressure for Exposure B, at h = 30 feet and for I = 1.0, from Figure 28.5-1

Importance factor as defined in Table 1.5-2 of ASCE 7-16

Number of floors:

Roof slope :

Ps

AVE. WIDTH

WIND ZONE

AVE. HEIGHT

26.6 degrees

Mean Elevation

-13.4 psf Based on wind zones 'G' and 'H'

13.9 psf

Based on wind zones 'G' and 'H'

18.4 degrees

Adjustment factor for increased wind speed due to a hill or escarpment from Section 26.8 of ASCE 7-16

Average uplift (F/R)=

Average uplift (R/L)= -7.0 psf

NOT USEDNOT USEDNOT USEDNOT USED

0 lbs

Ps

AVE. HEIGHT

WIND ZONE

0 lbs

AVE. HEIGHT

1
8834 SE 40TH ST.



LEFTLEFTLEFTLEFT RIGHTRIGHTRIGHTRIGHT  

B D C A C

4 4 4 4.5 4.5

6.5 25.5 12.5 6.5 45.5

6.94 6.14 16.54 22.29 16.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00

180 627 827 652 3387 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0 0 0 0 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0 0 0 0 0 0 0 0 0 0 0

Plate Height: Tributary Area: 1.0

Total length of Shearwall in Shortest Line: Total Area: 2.0

Length of Shortest Segment within Shear Line:

Length of Longest Segment in Shear Line: ρρρρ = 1.001.001.001.00

ASCE 7-16 12.3.4.2 a

Plate Height: Tributary Area: 1.0

Total length of Shearwall in Shortest Line: Total Area: 2.0

Length of Shortest Shearwall within Shear Line:

Length of Longest Wall in Shear Line: ρρρρ = NANANANA

Plate Height: Tributary Area: 1.0

Total length of Shearwall in Shortest Line: Total Area: 2.0

Length of Shortest Shearwall within Shear Line:

Length of Longest Wall in Shear Line: ρρρρ = NANANANA

8.00 ft

8.75 ft

3.00 ft

8.00 ft

8.00 ft

8.00 ft

WIND LOAD CALCULATIONS

21-066

0 lbs

WIND ZONE

Ps

TOTAL TOTAL TOTAL TOTAL 

3.50 ft

3.50 ft

Ps

AVE. WIDTH

SUBTOTAL 

0 lbs

AVE. HEIGHT

5,672 lbs

WIND ZONE

TOTAL TOTAL TOTAL TOTAL 

NOT USEDNOT USEDNOT USEDNOT USED

AVE. HEIGHT

NOT USED NOT USED NOT USED NOT USED 

8.50 ft

ΣV MAIN FLOOR =V MAIN FLOOR =V MAIN FLOOR =V MAIN FLOOR =

WIND ZONE

ρρρρ    CALCS:CALCS:CALCS:CALCS:

SUBTOTAL 

TOTAL TOTAL TOTAL TOTAL 

AVE. HEIGHT

NOT USED:NOT USED:NOT USED:NOT USED:

8.00 ft

NOT USED:NOT USED:NOT USED:NOT USED:

Job# December 16, 2021

7.00 ft

3.50 ft

ROBINSON RESIDENCE

AVE. WIDTH

Ps

AVE. WIDTH

MAIN FLOOR CALCULATIONS:MAIN FLOOR CALCULATIONS:MAIN FLOOR CALCULATIONS:MAIN FLOOR CALCULATIONS:

SUBTOTAL 

2



10 psf 15.0 psf

25 psf 15.0 psf

0 4.8 psf

40.0 psf

 ρ = 1.00

D No 20% Seismic Load Increase 

1

6.5

hn =  15 Total height of structure

Ss =  140.9% SMS =  V =  V =  V =  V =  0.121 WWWW

VVVVmaxmaxmaxmax =  SD1IEW / TaR Fa = 1.20  SDS  = E =  E =  E =  E =  0.121 WWWW

TTTTaaaa = 0.02hn
0.75

SD1 = 2/3 SM1 S1 = 49.0% SM1 = 73.5%

TTTTa a a a = = = = 0.15 s SM1 = (Fv)(S1) Fv = 1.50 SD1 = 49.0% Cs =  Cs =  Cs =  Cs =  0.121

LENGTH WIDTH LOAD TOTAL LENGTH WIDTH LOAD TOTAL

50 31 15.0 23250 15.0 0

30 18 15.0 8100 15.0 0

15.0 0 15.0 0

15.0 0 15.0 0

15.0 0 15.0 0

Area = 2090 Sub-Total= 31350 Area = 0 Sub-Total= 0

LENGTH WIDTH LOAD TOTAL LENGTH WIDTH LOAD TOTAL

15.0 0 15.0 0

15.0 0 15.0 0

15.0 0 15.0 0

15.0 0 15.0 0

15.0 0 15.0 0

Area = 0 Sub-Total= 0 Area = 0 Sub-Total= 0

LENGTH TRIB. HT. LOAD TOTAL LENGTH TRIB. HT. LOAD TOTAL

200 4 10.0 8000 10.0 0

10.0 0 10.0 0

10.0 0 10.0 0

10.0 0 10.0 0

10.0 0 10.0 0

Area = 800 Sub-Total= 8000 Area = 0 Sub-Total= 0

TOTAL = TOTAL =

LENGTH WIDTH LOAD TOTAL .121 x

15.0 0 .121 x

15.0 0 .121 x

15.0 0

15.0 0

15.0 0

Area = 0 Sub-Total= 0

LENGTH WIDTH LOAD TOTAL

4.8 0

4.8 0

4.8 0

4.8 0

4.8 0

Area = 0 Sub-Total= 0

LENGTH TRIB. HT. LOAD TOTAL

10.0 0

10.0 0

10.0 0

10.0 0

10.0 0

Area = 0 Sub-Total= 0

TOTAL =

Geotech Report 

W W W W (FLOOR) = = = =

169.1%

Importance factor as defined in Table 11.5-1

NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE 

=E () =

E (MAIN)

112.7%

W W W W (WALL) = = = =

W W W W (FLOOR) = = = =

NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE 

W W W W (WALL) = = = =

 lbs

RED. S.L. (20%*S.L.) =

FLOOR LIVE LOAD = 

LOWER FLOOR D.L. =

UPPER FLOOR D.L. =

All loads in pounds per square foot

IE = 

W W W W (ROOF) = = = =

Site Class = 

VVVV = 0.7SDSIEW / R

ROOF DEAD LOAD =SEISMIC DESIGN:SEISMIC DESIGN:SEISMIC DESIGN:SEISMIC DESIGN:

ROBINSON RESIDENCE December 16, 2021

SMS = (Fa)(Ss) 

4777 lb

REDISTRIBUTE:REDISTRIBUTE:REDISTRIBUTE:REDISTRIBUTE:

V (MAIN FLOOR) =V (MAIN FLOOR) =V (MAIN FLOOR) =V (MAIN FLOOR) =

ΣV x ρ

8.5

 lb =

W W W W (ROOF) = = = =

 lb

EEEE = ρQE + .2SDSD

 lb

MAIN FLOOR DIAPHRAGM LOADING:MAIN FLOOR DIAPHRAGM LOADING:MAIN FLOOR DIAPHRAGM LOADING:MAIN FLOOR DIAPHRAGM LOADING:

EEEE = Eh + Ev

 lb =

W W W W (ROOF) = = = =

FLAT ROOF SNOW LOAD =

WALL DEAD LOAD =

3

0

40602

 Job# 21-066

 lbs

0 lbs

=

E () =

NOT USED

=

SDS = 2/3 SMS

QE = V = CsW

 lb

0

TOTAL =

4777 lbs

R = 

40602 

V ( ) =V ( ) =V ( ) =V ( ) =

39350 lb =

height

NOT USED

4777 lbs

0 lbs

ΣV x height

39350 lb

V ( ) =V ( ) =V ( ) =V ( ) =

W W W W (WALL) = = = =

ΣV x height x ΣV TOTAL

ΣV x height TOTAL

 lb

4777 lb TOTAL =

W W W W (FLOOR) = = = =



TOTAL =

50.0 ft 24.0 ft
15.0 ft

0.0 ft

 

Sub-diaphragm length = 24.0 ft

Sub-diaphragm width = 15.0 ft

M 2751

B 8

2x6

Ft  =

102 lbs 136 lbs

USE 2x6 HF #2 (8)
 

8.25 in^2

7.5 ft

Total diaphragm length =

NOT APLICABLE

240 PLF

Diaphragm width =

5672 lbs4750 lbs

=

0 lbs

Total-diaphragm length = 50.0 ft

=

5732 lbs

ΣV x (diaphragm length)

HF #2

= 550 lbs

525 psi

x    24 ft  

x   15 ft

ΣV (MAIN) =

2018 NDSSHEAR CAPACITY OF 10d COMMON NAIL  =  102 x Cd x p =

# OF NAILS PER 4 FT SPLICE =

TOP PLATE W/ 10d COMMON NAILS PER SPLICE.

1.33

= 4

Since T allowable is greater than T applied, OK.

Tallowable  =  Area x CD x Ft  =Load duration (CD) =

2751 lb

30 ft

Top Plate Size:

5,732 lbs

=
8 x (diaphragm width)

NOT APPLICABLE

DIAPHRAGM SHEAR:DIAPHRAGM SHEAR:DIAPHRAGM SHEAR:DIAPHRAGM SHEAR:

Species/Grade:

T =

CHORD:CHORD:CHORD:CHORD:

v v v v =

550 lbs
136 lbs

ΣV(roof)
=

(2)(width)

5,761 lbs

0 lbs

SUMMARY:SUMMARY:SUMMARY:SUMMARY:

Area =

4750 lbs

0 lbs

0 lbs

5672 lbs

21-066 Job#December 16, 2021

WIND (front-rear)WIND (front-rear)WIND (front-rear)WIND (front-rear)

240 PLF

Sub-diaphragm length =

92 PLF

4ROBINSON RESIDENCE

USE 15/32 CDX ROOF SHEATHING OR 3/4 T&G CDX SUBFLOORING w/8d AT 6 in o/c(PANEL EDGE), END 8d AT 12in o/c(PANEL FIELD) 

0 lbs

WIND (left-right)WIND (left-right)WIND (left-right)WIND (left-right) SEISMICSEISMICSEISMICSEISMIC

0 lbs

5732 lbsΣV (MAIN) =

IBC  Table 2306.3.1 



Lateral Calculation Key

V = Shear, plf 
H = Height of shearwall
L = Length of shearwall
P1 = Weight of shearwall and connected framing
P2 = Weight of adjacent wall

T = V x H  - 0.5P1 - P2  = Tension reaction to be resisted by holdown
C = V x H + 0.5P1  = Compression reaction

ASD Basic Load Combinations
For calculation of tension and compression forces in compliance with ASCE 7-16 2.4.1

Tension Equations (Uplift)
7. 0.6D + W

8. (0.6 - 0.14SDS)D + E 0.44 D + E

*8. (0.6 - 0.14SDS)D + 2.5 E 0.44 D + 2.5 E

Compression Equations
5. D + W

5. (1 + 0.14SDS)D + E 1.16 D  + E

6. D + 0.75W + 0.75L + 0.75S

6. (1.0 + 0.105SDS)D + 0.75E  + 0.75L + 0.75S 1.12 D + 0.75 E + 0.75 L + 0.75 S

*5. (1 + 0.14SDS)D + 2.5E 1.16 D + 2.5 E

*6. (1.0 + 0.105SDS)D + 1.875E  + 0.75L + 0.75S 1.12 D +1.875 E + 0.75 L + 0.75 S

* Equations include overstrength factor.

21-066

Note: The 0.7 factor for Earthquake loading has already been incorporated into the calculation of the lateral design force 

Eh, but not Ev.  Therefore this factor has been omitted from equations 5, 6 and 8 where appropriate.  

ROBINSON RESIDENCE December 16, 2021  Job# 5



21-066

Floor Info Tributary Width (Main Floor) Tributary Area (Main Floor)

Main 12.0 tributary width 12.0 tributary area

Lt-Rt 49.0 total width 49.0 total area

Not Used Not Used

CDX Sheathing type 1.0 tributary width 1.0 tributary area

Values in accordance with AF&PA SDPWS-2015 2.0 total width 2.0 total area

Roof Not Used Not Used

1.0 tributary width 1.0 tributary area

6.00 ft 2.0 total width 2.0 total area

VVVV(from upper)= 5672 lb 5732 lb Height of Shearwall = 8.5 ft Weight of Shearwall = 10.0 lbs

VVVV(from main)= 0 lb 0 lb Length of Shearwall = 3.0 ft Tributary width for dead load = 2.0 ft

VVVV(from lower)= 0 lb 0 lb Length of adjoining wall = 1.0 ft

Σ (Wind) = 5,672 lb Σ (Smc) = 5,732 lb Use alternate R factor for seismic? No   

v v v v = = = = 232 PLF v v v v = = = = 234 PLF

(2w/h)  x 0.93  x 456 = 299 PLF USE

Seismic controls shearwall design
CTOTAL = (floor above) + (this floor) = + 1968 lbs = Wind controls

TTOTAL = (floor above) + (this floor) = + 1862 lbs = Load case 8 controls - Seismic

Seismic controls holdown design

USE SIMPSON DESIGNED HOLDOWN: 

E = 1989 lbs OR AT FOUNDATION / INTERIOR WALLS USE:

WIND SEISMIC

Floor Info Tributary Width (Main Floor) Tributary Area (Main Floor)

Main 1.0 tributary width 1.0 tributary area

Lt-Rt 2.0 total width 2.0 total area

Not Used Not Used

CDX Sheathing type 1.0 tributary width 1.0 tributary area

Values in accordance with AF&PA SDPWS-2015 2.0 total width 2.0 total area

Roof Not Used Not Used

1.0 tributary width 1.0 tributary area

16.00 ft 2.0 total width 2.0 total area

VVVV(from upper)= 5672 lb 5732 lb Height of Shearwall = 8.0 ft Weight of Shearwall = 10.0 lbs

VVVV(from main)= 0 lb 0 lb Length of Shearwall = 7.5 ft Tributary width for dead load = 2.0 ft

VVVV(from lower)= 0 lb 0 lb Length of adjoining wall = 1.0 ft

Σ (Wind) = 5,672 lb Σ (Smc) = 5,732 lb Use alternate R factor for seismic? No  

v v v v = = = = 177 PLF v v v v = = = = 179 PLF

0.93  x 242 = 225 PLF USE

CTOTAL = (floor above) + (this floor) = + 1418 lbs = Wind controls

TTOTAL = (floor above) + (this floor) = + 1202 lbs = Load case 8 controls - Seismic

Seismic controls holdown design HDU2

USE SIMPSON DESIGNED HOLDOWN: 

E = 1433 lbs OR AT FOUNDATION / INTERIOR WALLS USE:

WIND SEISMIC

Floor Info Tributary Width (Main Floor) Tributary Area (Main Floor)

Main 1.0 tributary width 1.0 tributary area

Ft-Rr 2.0 total width 2.0 total area

Not Used Not Used

CDX Sheathing type 1.0 tributary width 1.0 tributary area

Values in accordance with AF&PA SDPWS-2015 2.0 total width 2.0 total area

Roof Not Used Not Used

1.0 tributary width 1.0 tributary area

24.00 ft 2.0 total width 2.0 total area

VVVV(from upper)= 4750 lb 5732 lb Height of Shearwall = 8.5 ft Weight of Shearwall = 10.0 lbs

VVVV(from main)= 0 lb 0 lb Length of Shearwall = 24.0 ft Tributary width for dead load = 6.0 ft

VVVV(from lower)= 0 lb 0 lb Length of adjoining wall = 1.0 ft

Σ (Wind) = 4,750 lb Σ (Smc) = 5,732 lb Use alternate R factor for seismic? No  

v v v v = = = = 99 PLF v v v v = = = = 119 PLF

0.93  x 242 = 225 PLF USE

CTOTAL = (floor above) + (this floor) = + 841 lbs = Wind controls

TTOTAL = (floor above) + (this floor) = + 9 lbs = Load case 8 controls - Seismic

Seismic controls holdown design

NO HOLDOWNS REQUIRED 

E = 1015 lbs  

Seismic controls shearwall design
1418 lbs

1202 lbs

SW6

 

Where overstrength factor is applicable, use   this 

value for E in equations 5, 6, and 8:

Resisting Dead Load

(e.g. Roof, Upper Floor, Main Floor)

Total Length of Shearwalls

Floor Level, e.g. Upper, Main, Lower

(For Left Wall, Use Front-Rear Load Direction)

Aspect Ratio OK

Resisting Dead Load

Resisting Dead Load

SDPWS, Table 4.3A

Seismic controls shearwall design

Floor Level, e.g. Upper, Main, Lower

Aspect Ratio OK

SHEARWALL

Where overstrength factor is applicable, use   this 

value for E in equations 5, 6, and 8:

Load Direction, e.g. Left-Right, Front-Rear

(For Left Wall, Use Front-Rear Load Direction)

(e.g. Roof, Upper Floor, Main Floor)

Total Length of Shearwalls

MAIN FL. MID SHEARWALL

Aspect Ratio OK

(e.g. Roof, Upper Floor, Main Floor)

Total Length of Shearwalls

WIND

(For Left Wall, Use Front-Rear Load Direction)

MAIN FL. REAR SHEARWALL

Load Direction, e.g. Left-Right, Front-Rear

Floor Level, e.g. Upper, Main, Lower

SDPWS, Table 4.3A

6

CS14

SEISMIC

 Job #

SW3

1968 lbs

LSTHD8/RJ

1862 lbs

LSTHD8/RJ

ROBINSON RESIDENCE December 16, 2021

Where overstrength factor is applicable, use   this 

value for E in equations 5, 6, and 8:

Load Direction, e.g. Left-Right, Front-Rear

SW6

CS14

SDPWS, Table 4.3A

MAIN FL. LEFT

841 lbs

9 lbs

OK



21-066

Floor Info Tributary Width (Main Floor) Tributary Area (Main Floor)

Main 1.0 tributary width 1.0 tributary area

Ft-Rr 2.0 total width 2.0 total area

Not Used Not Used

CDX Sheathing type 1.0 tributary width 1.0 tributary area

Values in accordance with AF&PA SDPWS-2015 2.0 total width 2.0 total area

Roof Not Used Not Used

1.0 tributary width 1.0 tributary area

12.00 ft 2.0 total width 2.0 total area

VVVV(from upper)= 4750 lb 5732 lb Height of Shearwall = 8.5 ft Weight of Shearwall = 10.0 lbs

VVVV(from main)= 0 lb 0 lb Length of Shearwall = 12.0 ft Tributary width for dead load = 6.0 ft

VVVV(from lower)= 0 lb 0 lb Length of adjoining wall = 1.0 ft

Σ (Wind) = 4,750 lb Σ (Smc) = 5,732 lb Use alternate R factor for seismic? No  

v v v v = = = = 198 PLF v v v v = = = = 239 PLF

0.93  x 353 = 328 PLF USE

Seismic controls shearwall design
CTOTAL = (floor above) + (this floor) = + 1682 lbs = Wind controls

TTOTAL = (floor above) + (this floor) = + 1488 lbs = Load case 8 controls - Seismic

Seismic controls holdown design

USE SIMPSON DESIGNED HOLDOWN: 

E = 2030 lbs OR AT FOUNDATION / INTERIOR WALLS USE:

CS14

Aspect Ratio OK

1488 lbs

SDPWS, Table 4.3A SW4

(e.g. Roof, Upper Floor, Main Floor)

Total Length of Shearwalls

7ROBINSON RESIDENCE December 16, 2021  Job #

Resisting Dead Load

MAIN FL. RIGHT WINDSHEARWALL SEISMIC

LSTHD8/RJ

1682 lbs

Where overstrength factor is applicable, use   this 

value for E in equations 5, 6, and 8:

Floor Level, e.g. Upper, Main, Lower

Load Direction, e.g. Left-Right, Front-Rear

(For Left Wall, Use Front-Rear Load Direction)



Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: HDR#1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  4:36PM

Project Descr:

CODE REFERENCES

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

Load Combination Set : ASCE 7-16

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Hem Fir
No.2

675
675
500
405

1100
400

140
350 26.84

Analysis Method :

Eminbend - xx ksi

Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi

psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0150,  S = 0.0250 ksf,  Tributary Width = 10.0 ft, (ROOF)

.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.829: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 3.250ft

63.57 psi=

=

1,009.13psi

4x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

161.00 psi==

Section used for this span 4x8

Maximum Shear Stress Ratio 0.395 : 1

5.907 ft=
=

836.55psi

Maximum Deflection

0 <360
583

Ratio = 0 <240

Max Downward Transient Deflection 0.083 in 944Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =

Max Downward Total Deflection 0.134 in Ratio = >=240
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #

Moment ValuesLoad Combination
C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length

D Only 0.00 0.00 0.000.00
1.00Length = 6.50 ft 1 0.405 0.193 0.90 1.300 1.00 1.00 1.00 0.82 319.81 789.75 0.41 126.001.00 24.30
1.00+D+S 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.50 ft 1 0.829 0.395 1.15 1.300 1.00 1.00 1.00 2.14 836.55 1009.13 1.08 161.001.00 63.57
1.00+D+0.750S 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.50 ft 1 0.701 0.334 1.15 1.300 1.00 1.00 1.00 1.81 707.36 1009.13 0.91 161.001.00 53.75
1.00+0.60D 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.50 ft 1 0.137 0.065 1.60 1.300 1.00 1.00 1.00 0.49 191.89 1404.00 0.25 224.001.00 14.58

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.1337 3.274 0.0000 0.000

.

1



Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: HDR#1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  4:36PM

Project Descr:

Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 1.315 1.315

Overall MINimum 0.813 0.813

D Only 0.503 0.503

+D+S 1.315 1.315

+D+0.750S 1.112 1.112

+0.60D 0.302 0.302

S Only 0.813 0.813

2



Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: FLOOR JOIST

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  3:54PM

Project Descr:

CODE REFERENCES

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

Load Combination Set : ASCE 7-16

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

Allowable Stress Design

Hem Fir
No.2

850
850

1300
405

1300
470

150
525 26.84

Analysis Method :

Eminbend - xx ksi

Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi

psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0150,  L = 0.040 ksf,  Tributary Width = 1.330 ft, (FLOOR)

.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.468: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 4.000ft

35.42 psi=

=

1,173.00psi

2x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L
=

=

=

150.00 psi==

Section used for this span 2x8

Maximum Shear Stress Ratio 0.236 : 1

7.416 ft=
=

549.21psi

Maximum Deflection

0 <360
853

Ratio = 0 <240

Max Downward Transient Deflection 0.080 in 1205Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =

Max Downward Total Deflection 0.113 in Ratio = >=240
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #

Moment ValuesLoad Combination
C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length

D Only 0.00 0.00 0.000.00
1.00Length = 8.0 ft 1 0.152 0.077 0.90 1.200 1.15 1.00 1.00 0.18 160.55 1055.70 0.08 135.001.00 10.36
1.00+D+L 1.200 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.468 0.236 1.00 1.200 1.15 1.00 1.00 0.60 549.21 1173.00 0.26 150.001.00 35.42
1.00+D+0.750L 1.200 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.308 0.155 1.25 1.200 1.15 1.00 1.00 0.50 452.05 1466.25 0.21 187.501.00 29.16
1.00+0.60D 1.200 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.051 0.026 1.60 1.200 1.15 1.00 1.00 0.11 96.33 1876.80 0.05 240.001.00 6.21

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+L 1 0.1125 4.029 0.0000 0.000

.
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Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: FLOOR JOIST

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  3:54PM

Project Descr:

Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.301 0.301

Overall MINimum 0.213 0.213

D Only 0.088 0.088

+D+L 0.301 0.301

+D+0.750L 0.248 0.248

+0.60D 0.053 0.053

L Only 0.213 0.213
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Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: BM#1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  4:35PM

Project Descr:

CODE REFERENCES

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

Load Combination Set : ASCE 7-16

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling

Allowable Stress Design

Douglas Fir - Larch (North)
No.2

875
875
600
625

1300
470

170
425 30.59

Analysis Method :

Eminbend - xx ksi

Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi

psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0150,  L = 0.040 ksf,  Tributary Width = 7.0 ft, (FLOOR)

.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.823: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 3.500ft

67.21 psi=

=

1,137.50psi

4x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L
=

=

=

170.00 psi==

Section used for this span 4x8

Maximum Shear Stress Ratio 0.395 : 1

6.412 ft=
=

935.82psi

Maximum Deflection

0 <360
572

Ratio = 0 <240

Max Downward Transient Deflection 0.105 in 797Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =

Max Downward Total Deflection 0.147 in Ratio = >=240
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #

Moment ValuesLoad Combination
C i C LC CCC F/V mr td

Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length

D Only 0.00 0.00 0.000.00
1.00Length = 7.0 ft 1 0.258 0.124 0.90 1.300 1.00 1.00 1.00 0.68 264.62 1023.75 0.32 153.001.00 19.01
1.00+D+L 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.823 0.395 1.00 1.300 1.00 1.00 1.00 2.39 935.82 1137.50 1.14 170.001.00 67.21
1.00+D+0.750L 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.540 0.260 1.25 1.300 1.00 1.00 1.00 1.96 768.02 1421.88 0.93 212.501.00 55.16
1.00+0.60D 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.087 0.042 1.60 1.300 1.00 1.00 1.00 0.41 158.77 1820.00 0.19 272.001.00 11.40

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+L 1 0.1468 3.526 0.0000 0.000

.
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Wood Beam
CK Engineering LLCLic. # : KW-06009431

DESCRIPTION: BM#1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 21-066.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 DEC 2021,  4:35PM

Project Descr:

Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 1.366 1.366

Overall MINimum 0.980 0.980

D Only 0.386 0.386

+D+L 1.366 1.366

+D+0.750L 1.121 1.121

+0.60D 0.232 0.232

L Only 0.980 0.980
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