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Introduction

The following Codes and references are used to develop loads and allowables:

[1]

[2]

[4] American Wood Council; Special Design Provisions for Wind and Seismic

[5]

[6] Frederick Merritt; Standard Handbook for Civil Engineers

The following computer programs were utilized in the completion of this report:

PROFIS Anchor, Version 2.6.2, produced by Hilti Corporation

FORTE, Online Version, produced by Weyerhaeuser Corporation
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"International Building Code (IBC)", 2021 Edition, International Code Council

ASCE 7-16, "Minimum Design Loads for Buildings and Other Structures", American Society of Civil Engineers

National Design Specification (NDS), "Design Allowables for Wood Construction", American Forest & Paper 

Association, American Wood Council
[3]

Simpson Strong-Tie, Catalog C-2024, "Wood Construction Connectors" 

The following pages provide lateral and gravity load calculations, and details, for a new single family residence and 
detached garage.

The referenced soldier pile retaining wall was previously installed under a separate permit and is not in the scope 
of this engineering report

Revision 4:  June 11 2024
Previously submitted engineering is revised to exclude the roof penthouse, reconfigure some walls and detach the 
garage. 
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Seismic Loads

Ref.: Default Values

Site Classification, Ref. ASCE 7, Chapter 20 Site Class: D

Site Description

A Hard rock D Stiff soil

B Rock E Soft clay soil

C Very dense soil and soft rock F Soils requiring site response analysis

Latitude and Longitude of Site

Site:

Latitude: 

Longitude: 

Site-Specific Seismic Parameters:

Ref.: ATC Hazards by Location (atcouncil.org)

Code: ASCE 7-1016

Spectral Response Acceleration Parameters:

short period: Ss = 1.450 g

1 sec period: S1 = 0.503 g

Transition period: TL = 6 sec < Long Period transition period, Ref. ASCE 7, Fig. 22-12
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Seismic Loads

Seismic Parameters:

Select Risk Category: Non substantial risk to human life II Ref. ASCE 7 Table 1.5-1

Ie = Seismic Importance Factor for Risk Category II Ie,Risk = 1.00 Ref. ASCE 7 Table 1.5-2

Site Class D Ref. previous page

SS = Spectral Response Accel Param, short period SS = 1.45 g    Ref. previous page

S1 = Spectral Response Accel Param, 1 sec period S1 = 0.503 g    Ref. previous page

Fa = Site Coefficient (based on Ss and Site Class) Fa = 1 Ref. ASCE 7 Table 11.4-1

Fv = Site Coefficient (based on S1 and Site Class) Fv = 1.5 Ref. ASCE 7 Table 11.4-2

SMS = MCER Spectral Response, short period SMS = FaSS = 1.45 Ref. ASCE 7 Eqn. 11.4-1

SM1 = MCER Spectral Response, 1 sec period SM1 = FvS1 = 0.7545 Ref. ASCE 7 Eqn. 11.4-2

SDS = Design Spectral Response, short period SDS = 2/3*SMS = 0.967 Ref. ASCE 7 Eqn. 11.4-3

SD1 = Design Spectral Response, 1 sec period SD1 = 2/3*SM1 = 0.503 Ref. ASCE 7 Eqn. 11.4-4

Seismic Design Category based on SDS: D D Ref. ASCE 7 Table 11.6-1,2

(A = low, F = High) based on SD1: D (use worst case)

Seismic Coefficients: Ref. ASCE 7, Table 12.2-1

Structure Type Can be different in X & Z directions.

Description:

R = Response Modification Factor: X: Rx = 7.00 Z: Rz = 7.00

Ω0 = Overstrength Factor: Ω0,x = 2.50 Ω0,z = 2.50

Cd = Deflection Amplification Factor: Cd,x = 4.00 Cd,z = 4.00

N = Number of Stories = N = 3
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Seismic Loads

Calculate Fundamental Period of Strucure:

hn = Highest point on structure 33 Ft.

Cu = 1.4 Ref ASCE 7 Table 12.8-1

Ct = for "all other structural systems" 0.02 Ref ASCE 7 Table 12.8-2

x = for "all other structural systems" 0.75 Ref ASCE 7 Table 12.8-2

Ta = Approx Period = (Ct) (hn
x
) 

  
= 0.28 Ref ASCE 7 Eq 12.8-7

Tmax = Maximum Period = (Cu) (Ta)  = 0.39 Ref ASCE 7 Sec 12.8.2

T = Period = greater of Tmax and Ta 0.39

To =  (0.2) (SD1 / SDS) = 0.10 Ref ASCE 7 Sec 11.4.5

TS =  (SD1 / SDS) = 0.52

TL = Long Transition Period 6 Ref. ASCE 7, Fig. 22-12

Design Spectral Response Acceleration:

Sa = Design Spectral Response Acceleration:0.97 Ref ASCE 7 Sec 11.4.5

Seismic Design Procedure:

Seismic Design Category = D

Risk Category = II Based on these conditions, from Table 12.6-1:

Structure Type  is Light Framed Wood Shear Walls Equivalent Lateral Force Procedure is

Number of Stories = 3 Acceptable

Determine Cs:

Cs = SDS   = 0.138

R / Iseismic

CsMax = 0.186 Ref ASCE 7 Eq 12.8-3 and 12.8-4

CsMin = 0.043 Ref ASCE 7 Eq 12.8-5 and 12.8-6

Governing Value for Cs = 0.138

Seismic Base Shear = V = Cs x W

For Allowable Stress Procedure (ASD), Fs = 0.7 x Cs = 0.097

Seismic Base Shear = 0.7Cs x W
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Seismic Loads

Shear wall loads 

Calculated Shear Wall values from SDPWS:

a) use lower values for Seimic

b) Use values for 15/32" structural panels per Footnote 2

c) Assume Hem-fir #2 framing with G = 0.43 per Footnote 3

Wall

Type

P1-6

P1-4

P1-3

P1-2

P2-6 See Section 4.3.3.3

P2-4 See Section 4.3.3.3

P2-3 See Section 4.3.3.3

P2-2 See Section 4.3.3.3
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2560 1190

1040 484

1520 707

1960 911

760 353

980 456

1280 595

Tabulated Value Tabulated Value

(Table 4.3A) x 0.5 x 0.93

520 242

P2-2 1190

P1-2

P2-6

P2-4

P2-3

595

484

707

911

Allowable Load

Lb. / Ft.

242

353

456

S/W Designation

P1-6

P1-4

P1-3

New
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Seismic Vertical Load Dist

Determine Seismic Weight:

Level Area Roof Floor Ext Wall Int Wall

Ft
2 Lb. Lb. Lb. Lb.

Roof Level 0 0 0 0 0 Penthouse removed

3rd Floor 1404 5200 16400 14220 6408

2nd Floor 1404 5100 7680 7900 2960

1st Floor 1710 0 7680 20000 4960

Total Seismic weight

Seismic Base Shear = 0.7(Cs)(W) = 0.7(0.138)(W) =

k = 1 for T < 0.5

Level wx hx wxhx
k Cvx Fx

Roof Level 0 37.3 0 0.000 0.0

3rd Floor 42228 29 1224612 0.605 5762.0

2nd Floor 23640 20 472800 0.234 2224.6

1st Floor 32640 10 326400 0.161 1535.8

SUM = 98508 2023812 9522.4
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Lb.

0
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23640
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Wind Parameters

Use Directional Procedure per ASCE 7 Chapter 27

Per Section 27.4.6, for buildings meeting the requirements of Appendix D, paragraph D1.1, only

Case 1 and 3 of Figure 27.4-8 need to be considered.  Additionally, for flexible diaphragm structure,

Case 1 will govern for shear wall design.  Therefore, only Case 1 is considered.

Basic Wind Parameters:

Risk Category: Non substantial risk to human life II  ASCE 7 Table 1.5-1

Iw = Wind Importance Factor for Risk Category II 1.00 ASCE 7 Table 1.5-2

Exposure C

V = Basic Wind Speed 110 ASCE 7 Figure 26.5-1

Kzt = Spectral Response Accel Param, short period 1.60 ASCE 7 Section 26.8

Kd = 0.85 ASCE 7 Table 26.2-1

G = Gust Factor 0.85 ASCE 7 Sec 26.9.1 & 26.9.2

Gcpi = Site Coefficient (positive & Negative) 0.18 ASCE 7 Table 26.11-1

Story Heights: 10 Ft., Lower Floor 0 Ft., Roof Height

10 Ft., Main Floor 29 Ft. Mean Roof Height

9 Ft., Upper Floor

9 Roof Level Enclosure

Wind Pressure at Upper Floor:

z = Upper Floor + Main + Lower = 24.5 Ft. = Mean wall height at upper floor

2

zg = 900 from Table 26.9-1 Kz = 2.01 x (z / zg)
(2/α)

 = 0.941

α = 9.5 from Table 26.9-1 Kh = 2.01 x (h / zg)
(2/α)

 = 0.975

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 39.65

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.09

Wind Pressure at Main Floor:

z = Main Floor + Lower = 15 Ft. = Mean wall height at Main floor

2

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 35.76 Kz = 2.01 x (z / zg)

(2/α)
 = 0.849

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.09 Kh = 2.01 x (h / zg)

(2/α)
 = 0.975

Wind Pressure at Lower Floor:

z = Lower Floor  = 5 Ft. = Mean wall height at Main floor

2

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 28.38 Kz = 2.01 x (z / zg)

(2/α)
 = 0.674

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.09 Kh = 2.01 x (h / zg)

(2/α)
 = 0.975
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Wind Loads-Kzt

Calculate Kzt: Y

Kzt = 1.60 From Mercer Island Wind Map
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Wind Loads-Kzt
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Lateral Loads 3rd Floor

Determine seismic weights per Shear Line (S/L):

S/L a 13.5 Ft

Longitudinal Overall Length = 52 Ft S/L b 13.5 Ft

Transverse Overall Width = 27 Ft S/L c 0 Ft

Dead Load for Floor area with Concrete Pavers = 10+15 = 25 psf

Dead Load for Floor & Roof weight calculations = 10 psf S/L 1 9 Ft

Dead Load for Exterior Wall weight calculations = 10 psf S/L 2 17 Ft

Dead Load for Interior Wall weight calculations = 8 psf S/L 3 17 Ft

S/L 4 9 Ft

S/L

a

b

c

d

TOTAL

Seismic Load Upper Floor = 5762.04

a 3745.33 1 1296.46

Trib L b 3745.33 2 2448.87

Total L c 0 3 2448.87

d 0 4 1296.46

Rho = 1.3 for Upper Floor Longitudinal (see calculation in following section)

Rho = 1.3 for Upper Floor Transverse (see calculation in following section)
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Tributary Widths

0

Floor (above)

Area x 10

8200

8200

0

0

SEISMIC WEIGHTS AND FORCE UPPER FLOOR

5200 16400 14220 6408

SEISMIC LOAD PER S/L

Longitudinal Transverse

Force per S/L = ρFupper x 

Exterior Walls

= Lngth x Story Ht x 10

7110

7110

0

0

Interior Walls

3960

2448

0

0

Roof

Area x 10

2600

2600

0

52 Ft

2
7

 F
t

1
3

.5
'

9' 8' 8'

Upper Floor Plan
showing shear lines and tributary widths

1
3

.5
'

9'9' 9'

S/L a

S/L B

P
1-

6

9
'

S/L 1
S/L 3

S/L 4

S/L 2

18'

P1-6

P
1

-4

12
'

18'

P1-6

P
1

-6

20
'

P
1

-6

12
'

P
1

-6

20
'

3'

P1-4

3'

P1-4

3'

P1-4

3'

P1-4



Lateral Loads 3rd Floor

Pitch Angle

inch/Ft Deg Windward Leeward

52/27= 1.9 29/52= 0.6 0 0.00 -0.7 -0.18

27/52= 0.5 29/27= 1.1 0 0.00 0.2 -0.6

Wall 37.4 Wall 44.4

Roof 8.0 Roof 8.0

S/L

*
a

b

c

d

Total Longitudinal Wind Load =

1

2

3

4

Total Transverse Wind Load =

COMPARING SEISMIC AND WIND LOADS:

Longitudinal Direction: WIND GOVERNS

Transverse Direction: WIND GOVERNS

Governing loads per shear line:

S/L LOAD S/L LOAD

a 2,729 1 2,159

b 2,729 2 4,078

c 0 3 4,078 For L = 3.5 0.78

d 0 4 2,159 For L = 3 0.67
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TRIBUTARY

WIDTH

STORY 

HEIGHT

WALL WIND LOAD

=W x Hw x Pw

13.5

13.5

0

9

9

9

4549.0

0.0

0.0

0.0

0.0

5,458.8

2,159.1

12,474.5

2,159.1

Wall Aspect Ratio

Min Allowed Wall Length = 9/3.5 = 2.6 Ft

For walls < 9/2 = 4.5 Ft, Strength reduction =:

(2b)/h per SDPWS 4.3.4.3

LONGITUDINAL DIRECTION

WIND LOAD Cp FACTOR

Parallel to Ridge

WALLS

Cp

Windward Leeward

ROOF

h / LL / B

-31.84

ROOF WIND LOAD

=W x Hr x Pr

0

Leeward Roof
Total Roof

Horiz Comp

TOTAL

= (0.6)W

2,729.4

(qhGCp) - (qhGcpi) -0.41

TRANSVERSE DIRECTION

0.8

Windward Wall
Total Wall

Windward - Leeward

Normal to Ridge

-0.5

Cp

Min per 27.4-1

WIND LOADS PER SHEAR LINE

0.8 -0.3

LONGITUDINAL DIRECTION Parallel to Ridge

CALCULATED WIND PRESSURE

Leeward Wall Windward Roof

TRANSVERSE DIRECTION

(qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi)

9

4549.0

6797.0

6797.0

37.44(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi)

(qhGCp) - (qhGcpi)

Min per 27.4-1

GOVERNING WIND LOAD - COMPARE CALCULATED PRESSURE W/ MINIMUM ALLOWED

LONGITUGINAL TRANSVERSE

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 44.43

Normal to Ridge

9

9

9

2,729.4

0.00

0

4,078.2

4,078.2

3598.4

0.0

3598.49

17

17

9

* Per Load Case 6 in ASCE 
7 Max wind load 
considered = 0.6W



Lateral Loads 3rd Floor

S/L TOTAL

(ft.)

a 35

b 8

c

d

1 20

2 12

3 21

4 20

WALL WALL WALL

LENGTH WEIGHT* HEIGHT

18 1800 9

17 1700 9

3 300 9

3 300 9

3 300 9

3 300 9

20 1200 9

12 720 9

9 540 9

12 720 9

20 1200 9
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4
371.6 MST37 (3815#)

UNIT LATERAL LOADS PER S/L

UNIT LOAD S/W TYPE

P1-4

S/W LENGTHS

18' + 17''

(3'+3'+3'+3')(0.67)

(plf)

77.98 P1-6

341.18

2920.6

2920.6

HOLD-DOWN

20'

MST37 (3815#)

MST37 (3815#)

MST37 (3815#)

107.95 P1-6

TYPE

-198.2

-148.2

2920.6

2920.6

194.20 P1-6

12'

9'+12'

107.95 P1-620'

No Hold-Down Required

No Hold-Down Required

MST37 (3815#)

(Unit Load x L)(H) - (Weight)(L / 2)

a

b

CALCULATE SHEAR WALL UPLIFT & HOLD-DOWNS

For resisting weight use 10 psf x 60% = 6 psf (60% of dead load resists overturning)

S/L
UPLIFT

(ft)

339.85 P1-4



Lateral Loads 2nd Floor

Determine seismic weights per Shear Line (S/L):

S/L a 13.5 Ft

Longitudinal Overall Length = 52 Ft S/L b 13.5 Ft

Transverse Overall Width = 33 Ft S/L c 0 Ft

Dead Load for Floor area with Concrete Pavers = 10+15 = 25 psf

Dead Load for Floor & Roof weight calculations = 10 psf S/L 1 9 Ft

Dead Load for Exterior Wall weight calculations = 10 psf S/L 2 17 Ft

Dead Load for Interior Wall weight calculations = 8 psf S/L 3 17 Ft

S/L 4 9 Ft

Deck

Above

a 2550

b 2550

c 0

d 0

TOTAL 5100

Seismic Load Upper Floor = 2224.62

a 1183.09 1 500.539

Trib L b 1183.09 2 945.463

Total L c 0 3 945.463

d 0 4 500.539

Rho = 1.3 for Main Floor Longitudinal (see calculation in following section)

Rho = 1.3 for Main Floor Transverse (see calculation in following section)
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3840

3840

Exterior Walls

= L x H x 10

1350

6550

Interior WallsFloor (above)

Area x 10

2960

0

0

Tributary Widths

7680 7900 2960

SEISMIC WEIGHTS & FORCE FOR MAIN FLOOR

S/L

SEISMIC LOAD PER S/L

Longitudinal

Force per S/L = ρFupper x 

0

0 0

Main Floor Plan
showing shear lines and tributary widths

2
7

 F
t 1

3
.5

'
1

3
.5

'

9' 9'9' 9' 8'

52 Ft

8'

S/L 3

S/L a

S/L 1
S/L 2 S/L 4

S/L b

18'

P1-6

P
1-

62
4

'

17'

P1-6

3'

P1-4

3.8'

P1-4

P
1-

62
0

'

P
1-

39'

P
1

-312
'

P
1

-212
'

10.8'

P1-3

P
1-

25
'



Lateral Loads 2nd Floor

Pitch Angle

inch/Ft Deg Windward Leeward

52/33= 1.6 29/52= 0.6 0 0.00 -0.7 -0.18

33/52= 0.6 29/33= 0.9 0 0.00 0.2 -0.6

Wall 33.4 Wall 41.8

Roof 8.0 Roof 8.0

a 2,708.4

b 2,708.4

c 0.0

d 0.0

Total Longitudinal Wind Load = 5,416.8

1 2,256.1

2 4,261.5

3 4,261.5

4 2,256.1

Total Transverse Wind Load = 13,035.0

COMPARING SEISMIC AND WIND LOADS:

Longitudinal Direction: WIND GOVERNS

Transverse Direction: WIND GOVERNS

Governing loads per shear line:

S/L LOAD S/L LOAD

a 5437.79 1 4415.12

b 5437.79 2 8339.67

c 0 3 8339.67 For L = 3 0.67

d 0 4 4415.12 For L = 3.75 0.83
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S/L
TOTAL   

(= 0.6W)

0.0

COMBINED TOTAL

add upper floor

5,437.8

5,437.8

0.0

0.0

10,875.6

7,102.4

ROOF WIND LOAD

=W x Hr x Pr=W x Hw x Pw

25,509.6

Wall Aspect Ratio

Min Allowed Wall Length = 10/3.5 = 2.9 Ft

For walls < 10/2 = 5 Ft, Strength reduction =:

(2b)/h per SDPWS 4.3.4.3

0.0

0.0

7,102.4

3,760.1

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

170716

WIND LOAD Cp FACTOR

LONGITUDINAL DIRECTION Parallel to Ridge

WALLS ROOF

L / B
Cp

h / L

Windward Roof Leeward Roof
Total Roof

Windward - Leeward Horiz Comp

Cp

Windward Leeward

0.8 -0.3

TRANSVERSE DIRECTION Normal to Ridge

0.8 -0.5

CALCULATED WIND PRESSURE

10

WIND LOADS PER SHEAR LINE

TRIBUTARY

WIDTH

13.5

13.5

0

17

0.0

0.0

0.0

3,760.1 4,415.1

8,339.7

STORY 

HEIGHT

WALL WIND LOAD

0.0

8,339.7

4,415.1

17

9

0.0

LONGITUDINAL DIRECTION Parallel to Ridge

Windward Wall Leeward Wall
Total Wall

-31.84(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 33.44 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi)

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 41.78

TRANSVERSE DIRECTION Normal to Ridge

(qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -0.41

GOVERNING WIND LOAD - COMPARE CALCULATED PRESSURE W/ MINIMUM ALLOWED

LONGITUGINAL TRANSVERSE
Min per 27.4-1

10

10

10

10

10

10 0.0

4,514.0

4,514.0

0.0

Min per 27.4-1

10

9

0

* Per Load Case 6 in ASCE 7 
Max wind load considered = 
0.6W



Lateral Loads 2nd Floor

S/L TOTAL

(Ft.)

a 35

b 15.9

c

d

1 24

2 17

3 21

4 20

S/L WALL WALL C.G.

LENGTH WEIGHT HEIGHT

18 4000 9.5

17 3775 9.5

3 1330 9.5

3.75 1660 9.5

10.8 2400 9.5

Load is applied at average height of upper and main floor walls

for purposes of determining overturning

= [Hmain x (Hmain / 2)] + [Hupper x  ((Hupper /2) + Hmain)]

Hmain + Hupper
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-524 No Hold-Down Required

-412 No Hold-Down Required
a

12'+5' 490.57 P1-2

UNIT LATERAL LOADS PER S/L

S/W LENGTHS UNIT LOAD S/W TYPE

(ft) (plf)

18'+17' 155.37 P1-6

(3)(0.67)+(3.75)(0.83)+10.8 341.46 P1-4

9'+12' 397.13 P1-3

24' 183.96 P1-6

20' 220.76 P1-6

UPLIFT HOLD-DOWN

(Unit Load x L)(H) - (Weight)(L / 2) TYPE

CALCULATE SHEAR WALL UPLIFT & HOLD-DOWNS

For resisting weight use 10 psf x 60% = 6 psf (60% of dead load resists overturning)

MST37 (3815#)

MST37 (3815#)

MST37 (3815#)2,579

b 2,414

2,044

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

170716



Lateral Loads 2nd Floor

S/L WALL WALL C.G.

LENGTH WEIGHT HEIGHT

24 3000 9.5

12 1500 9.5

5 650 9.5

9 1200 9.5

12 1500 9.5

20 2525 9.5

Load is applied at average height of upper and main floor walls

for purposes of determining overturning

= [Hmain x (Hmain / 2)] + [Hupper x  ((Hupper /2) + Hmain)]

Hmain + Hupper
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2

3,023 MST37 (3815#)

3,173 MST37 (3815#)
3

4

1

835 MST37 (3815#)

3,910 MST48 (4460#)

4,335 MST60 (5800#)

CALCULATE SHEAR WALL UPLIFT & HOLD-DOWNS

For resisting weight use 10 psf x 60% = 6 psf (60% of dead load resists overturning)

UPLIFT HOLD-DOWN

(Unit Load x L)(H) - (Weight)(L / 2) TYPE

248 MST37 (3815#)

MERCER ISLAND RESIDENCE Revision

4

New New Construction File No.

5236 W. Mercer Way

170716



Lateral Loads 1st Floor

Determine seismic weights per Shear Line (S/L):6235 Lake Washington Blvd

S/L a 15 Ft

Longitudinal Overall Length = 70 Ft S/L b 15 Ft

Transverse Overall Width = 49 Ft S/L c 0 Ft

Dead Load for Floor & Roof weight calculations = 10 psf S/L 1 15 Ft

Dead Load for Exterior Wall weight calculations = 10 psf S/L 2 16 Ft

Dead Load for Interior Wall weight calculations = 8 psf S/L 3 18 Ft

S/L 4 8 Ft

SEISMIC WEIGHTS & FORCE FOR LOWER FLOOR

S/L Roof

A x 10

a 0

b 0

c 0

d

TOTAL 0

Seismic Load Upper Floor = 1535.78

a 611.177 1 427.824

Trib L b 611.177 2 456.345

Total L c 0 3 513.388

d 0 4 228.173

Rho = 1.3 for Main Floor Longitudinal (see calculation in following section)

Rho = 1.3 for Main Floor Transverse (see calculation in following section)
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Tributary Widths

Floor (above) Exterior Walls Interior Walls

Area x 10 = L x H x 10

3840 10000 1200

3840 10000 3760

Force per S/L = ρFupper x 

Transverse

0 0

7680 20000 4960

SEISMIC LOAD PER S/L

Longitudinal

New

MERCER ISLAND RESIDENCE Revision

New Construction REPORT No.

5236 W. Mercer Way 4

170716

1st Floor Plan
showing shear lines and tributary widths

3
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Lateral Loads 1st Floor

Pitch Angle

inch/Ft Deg Windward Leeward

70/49= 1.4 29/70= 0.4 0 0.00 -0.3 -0.18

49/70= 0.7 29/49= 0.6 0 0.00 -0.4 -0.6

Wall 29.8 Wall 36.8

Roof 8.0 Roof 8.0

a 2,679.6

b 2,679.6

c 0.0

d

Total Longitudinal Wind Load = 5,359.2

1 3,308.2

2 0.0

3 0.0

4 0.0

Total Transverse Wind Load = 3,308.2

COMPARING SEISMIC AND WIND LOADS:

Longitudinal Direction: WIND GOVERNS

Transverse Direction: WIND GOVERNS

Governing loads per shear line:

S/L LOAD S/L LOAD

a 8117.37 1 7723.31

b 8117.37 2 8339.67

c 0 3 8339.67 For L = 3 0.67

d 4 4415.12 For L = 3.5 0.78
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Wall Aspect Ratio

Min Allowed Wall Length = 10/3.5 = 2.9 Ft

For walls < 10/2 = 5 Ft, Strength reduction =:

(2b)/h per SDPWS 4.3.4.3

L / B
Cp

h / L
Cp

WIND LOAD Cp FACTOR

LONGITUDINAL DIRECTION Parallel to Ridge

WALLS ROOF

0.8 -0.3

Windward Leeward

TRANSVERSE DIRECTION Normal to Ridge

0.8 -0.5

Total Wall
Windward Roof Leeward Roof

CALCULATED WIND PRESSURE

Total Roof

Windward - Leeward Horiz Comp

LONGITUDINAL DIRECTION Parallel to Ridge

Windward Wall Leeward Wall

TRANSVERSE DIRECTION Normal to Ridge

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 29.77 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -17.87

Min per 27.4-1 Min per 27.4-1

GOVERNING WIND LOAD - COMPARE CALCULATED PRESSURE W/ MINIMUM ALLOWED

LONGITUGINAL TRANSVERSE

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 36.76 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -21.36

15 10 4,466.0 0.0 8,117.4

WIND LOADS PER SHEAR LINE

S/L
TRIBUTARY STORY 

WIDTH HEIGHT =W x Hw x Pw =W x Hr x Pr add upper floor walls

WALL WIND LOAD ROOF WIND LOAD TOTAL    

(= 0.6 W)

COMBINED TOTAL

16,234.7

0 10 0.0 0.0 0.0

15 10 4,466.0 0.0 8,117.4

7,723.35,513.6 0.0

16 0

15 10

0 0.0 0.0 8,339.718

0.0 0.0 8,339.7

28,817.8

0 0.0 0.0 4,415.18

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

170716



Lateral Loads 1st Floor

S/L TOTAL

(Ft.)

a

b 14.2

1 26.5

2 18

3 9

4 8

S/L WALL WALL C.G.

LENGTH WEIGHT* HEIGHT

a

7.5 2500 14.5

3.5 1175 14.5

3 1000 14.5

12.8 1760 14.5

14.5 2000 14.5

9 1200 14.5

9 1200 14.5

9 2550 14.5 3X

4 733 14.5

4 733 14.5

Load is applied at center of gravity of wall stack up

for purposes of determining overturning

= [Hlower x (Hlower /2)] + [Hmain x ((Hmain / 2)+ Hlower)] + [Hupper x  ((Hupper /2) + Hmain + Hlower)]

Hlower + Hmain + Hupper
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N/A.  Resolved to foundation at level above

N/A.  Resolved to foundation at level above

7,026 HDU11- 6x Stud (9535#)

7,688 HDU11- 6x Stud (9535#)

7,776 HDU11- 6x Stud (9535#)

b

4' + 4' 551.89 P1-2

2

3

4
7,636 HDU11- 6x Stud (9535#)

7,636 HDU11- 6x Stud (9535#)

CALCULATE SHEAR WALL UPLIFT & HOLD-DOWNS

(ft) (plf)

UNIT LATERAL LOADS PER S/L

S/W LENGTHS UNIT LOAD S/W TYPE

7.5+(3.5)(0.78)+(3+3)(0.67) 570.75 P1-2

12.8'+14.5' 291.45 P1-4

9'+9' 463.31 P1-2

9' 926.63 P2-2

For resisting weight use 10 psf x 60% = 6 psf (60% of dead load resists overturning)

UPLIFT HOLD-DOWN

(Unit Load x L)(H) - (Weight)(L / 2) TYPE

3,226 MST37 (3815#)

3,346 STHD14 (5785#)
1

6,118 HDU8 (6970#)

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

170716

6,118 HDU8 (6970#)

12,161 HDU14- 8x Stud (14390#)

* Install STHD14 into new concrete of MST48 into existing.

** Install MST48 Strap.  Bolt to face of existing foundation wall and nail to shear wall (see Detail)



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

170716

5236 W. Mercer Way 4

3rd Floor Shear Plan
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Lateral Engineering Sketches
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

S/L 3

S/L a

S/L 1
S/L 2

S/L 4

S/L b

18'
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24'
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'
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20'
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1
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2nd Floor Shear Plan
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K

K

Attach hold-down to 
PSL floor joist below

Attach hold-down to 
Beam 2B11 below

TO CORNER POST 
BELOW

Attach hold-down to 
Beam 2B14 below



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

NOTE 1: Install MST48 at Main Floor with STHD14 to Footing (see Detail)
NOTE 2: Install HDU14-SDS2.5 to 6x6 stud.  Extend 1" threaded rod to footing below
NOTE 3: Install HDU8-SDS2.5 to Dbl stud.  Extend 7/8" threaded rod to footing below

1st Floor Shear Plan

P1-4

14.5'

S/L a
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Lateral Engineering Sketches
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MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

FOUNDATION PLAN SHOWING SHEAR WALLS/HOLD-DOWNS

S1

S1

S1

S1

P1-4

L L

1" BOLT FOR HOLD-DOWN

7/8" THREADED ROD
EXTEND TO HOLD-DOWN 

ABOVE

1" THREADED ROD
EXTEND TO HOLD-DOWN 

ABOVE

THICKENED FTG

THICKENED FTG

THICKENED FTG
18"W x 10" DP

(2) #4 BARS LONG'L

L
L

K

K

K

K

TOP OF WALL

TOP OF WALL

TOP OF WALL

TOP OF WALL

K

1" BOLT FOR HOLD-DOWN

1" BOLT FOR HOLD-DOWN

1" BOLT FOR HOLD-DOWN

1" BOLT FOR HOLD-DOWN



Lateral Engineering Sketches

NAIL DESIGN

SIZE EDGE FIELD LOAD

(PLF)

8d 6" 12" 242

8d 4" 12" 353

8d 3" 12" 456

8d 2" 12" 595

8d 6" 12" 484

8d 4" 12" 707

8d 3" 12" 911

8d 2" 12" 1190

KEY TO LATERAL ENGINEERING SKETCHES

Designates Hold-Down Location

See schedule on following page for hold-down type

Shear Wall

Shear Wall Designation.  See Schedule for details

Thickened footing below shear wall

18" wide x 10" deep w/ (2) #4 bars long'l
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

SHEAR WALL SCHEDULE

DESIGNATION
  NAIL SPACING BLOCKING BOTTOM PLATE

ANCHORAGE

(2) 16d AT 6" O.C. OR 5/8" BOLTS AT 32" O.C.YES

Y / N

P1-6

P1-4 YES (2) 16d AT 6" O.C. OR 5/8" BOLTS AT 24" O.C.

P1-3 YES (3) 16d AT 5" O.C. OR 5/8" BOLTS AT 24" O.C.

P1-2 YES (3) 16d AT 5" O.C. OR 3/4" BOLTS AT 24" O.C.

P2-2 YES (4) 16d AT 4" O.C. OR 3/4" BOLTS AT 16" O.C.

P2-6 YES (2) 16d AT 5" O.C. OR 5/8" BOLTS AT 24" O.C.

P2-4 YES (3) 16d AT 5" O.C. OR 3/4" BOLTS AT 24" O.C.

P2-3 YES (4) 16d AT 5" O.C. OR 3/4" BOLTS AT 20" O.C.

SHEAR WALL SCHEDULE NOTES
1.  P1 SHEAR WALL TO HAVE 7/16" A.P.A. RATED PLYWOOD OR ORIENTED STRAND BOARD (O.S.B.) ON ONE 
SIDE

P2 SHEAR WALL TO HAVE 7/16" A.P.A. RATED PLYWOOD OR ORIENTED STRAND BOARD (O.S.B.) ON BOTH 
SIDES
2. FOR P1-3 THROUGH P2-4 WALLS, 3X STUDS ARE REQUIRED AT ALL PANEL EDGES
3. NAILS ARE COMMON IN THE SIZE INDICATED
4. FOR DOUBLE SIDED SHEAR WALLS (P2-X), SEAMS SHALL BE STAGGERED ON EACH SIDE (NO TWO SEAMS 
ON SAME STUD).
5. PANEL EDGES TO BE BLOCKED WITH FULL WIDTH 2X NOMINAL FRAMING FOR P1-6 AND P1-4 WALLS.  
PANEL EDGES FOR P1-3 THROUGH P2-4 WALLS SHALL BE BLOCKED WITH 3X NOMINAL FRAMING.  PANELS 
MAY BE INSTALLED EITHER VERTICALLY OR HORIZONTALLY.
6. ANCHOR BOLTS SHALL BE EMBEDED IN CONCRETE A MINIMUM OF 7", AND SHALL BE INSTALLED WITH 
3" SQUARE X 0.229" WASHERS.

E

P#-#



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716



Lateral Engineering Sketches
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716



Upper Roof Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

UPPER ROOF FRAMING

R1
4x8 H-FIR #2 4x4 POST

ACH4Z CAP

R2
4x12 H-FIR #2

R3
4x12 H-FIR #2

R4
4x12 H-FIR #2

OVERFRAME

R5
4x12 D-FIR #2

R6
2x12 H-FIR #2

R3
4x12 H-FIR #2

R4
4x12 H-FIR #2

R1
4x8 H-FIR #2

4x4 POST
ACH4Z CAPR2

4x12 H-FIR #2

OVERFRAME

2x12 RAFTERS
TYP

4x6 POST
LCE4 CAP

TYP R3 AND R4

4x6 POST
LCE4 CAP

2x12 RAFTER
TYP

HOT TUB ALLOWED IN 
THIS AREA

150 PSF MAX LOADING



Upper Roof Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam R1 - North Upper Ridge Beam (cantilevered)



Upper Roof Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam R2 - Rake Beam at Prow



Upper Roof Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam R3 - Roof Beam West of Roof Deck



Upper Roof Framing-New
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New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

Beam R4 - Roof Beam West of Roof Deck



Upper Roof Framing-New
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New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

Roof Beam R5



Upper Roof Framing-New
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Roof Beam R6



Upper Roof Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Upper Roof Rafters



Upper Roof Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Post PR3 - Similar for Beam R3 and R4



Upper Roof Framing-New
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New

MERCER ISLAND RESIDENCE

170716

Revision

5236 W. Mercer Way 4

New Construction File No.

Post at Inner end of Beam R4



Upper Roof Framing-New
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5236 W. Mercer Way 4

New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

Post PR3 - Post for Beam R3



Roof Deck Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

ROOF DECK FRAMING

D
ec

k 
Jo

is
ts

:
TJ

I 3
6

0
 x

 1
1

-7
/8

 1
2

" 
DB1

7x18 PSL
FLUSH

DB2
3-1/2 x 11-7/8 PSL

DB8
5-1/4x16 PSLFRAME 

BOTTOM FLUSH W/ JOISTS

DB3
5-1/4x16 PSL

FLUSH FRAME

DB9
5-1/2x11-7/8

GluLam

DB4
7x11-7/8 PSL

DB5
5-1/8x12 GluLam

DB6
4x12 H-FIR #2

LUS410 Hanger (south end)
(2) 2x4 Post N.End

DB7
3-1/2 x 12 GluLam

4x4 Post Ea End

D
ec

k 
Jo

is
ts

:
TJ

I 3
6

0
 x

 1
1

-7
/8

 1
6

" 

Bearing Wall
Continuous to Fndtn

SHADED AREA 
OUTLINES ROOF DECK DP1N

6x8 POST

DP1S
6x8

DP2
4x4 POST
EA END

DP3
6x6 POST
EA END

DP4
4x6 POST
EA END

DP5
4x4 POST
EA END

DP8
6x6 POST
EA END

DP9
4x4 POST
EA END

4x10 HEADER 
FOR WINDOW

4x10 HEADER 
FOR WINDOW



Roof Deck Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Flat Roof Deck Joists at Hot Tub



Roof Deck Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

DB1- Deck Beam



Roof Deck Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

DB2 - Roof deck beams at west and east side of north deck



Roof Deck Framing-New
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New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

DB3- Roof deck beam in center of south deck



Roof Deck Framing-New
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New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

DB4 - Roof deck Beam East and West side of South Deck



Roof Deck Framing-New
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Roof Deck Beam DB5 Adjacent to stairs



Roof Deck Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Roof deck Beam DB6 supporting roof deck joists at top of stairs



Roof Deck Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Roof deck Beam DB7 supporting Stair stringers and Beam DB6



Roof Deck Framing-New
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New

MERCER ISLAND RESIDENCE

170716

Revision

5236 W. Mercer Way 4

New Construction File No.

Roof Deck Beam DB8



Roof Deck Framing-New
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5236 W. Mercer Way 4

New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

Deck Beam DB9



Roof Deck Framing-New
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5236 W. Mercer Way 4

New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

Post DP1N  Supports north end of Beam DB1



Roof Deck Framing-New
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170716

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Post DP1S - Supports South end of Beam DB1



Roof Deck Framing-New
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170716

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Post DP2 - Supports Beam DB2



Roof Deck Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Post DP3 - Supports Beam DB3



Roof Deck Framing-New
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170716

4

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way

New Construction File No.

Post DP4 - Supports each end of Beam DB4



Roof Deck Framing-New
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170716

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Post DP5 - Supports each end of Beam DB5



Roof Deck Framing-New
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File No.New ConstructionNew

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

Post DP6 - Supports each end of Beam DB6



Roof Deck Framing-New
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170716

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

Post DP7 - Supports each end of Beam DB7



Roof Deck Framing-New
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170716

New Construction File No.

Revision

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE

Post DP8 - Supports each end of Beam DB8



Roof Deck Framing-New
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170716

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Post DP9 - Supports each end of Beam DB9



Roof Deck Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Header supporting DP2



Roof Deck Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Header supporting Post DP9



2nd Floor Framing-New

Post Down to Second Floor

Post From Roof Deck Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

SECOND FLOOR FRAMING

SHADED AREA 
OUTLINES 3RD FLOOR

Beam 3B1
6-3/4 x 13-1/2 GluLam

Beam 3B2
5-1/2 x 14 GluLam

Beam 3B3
5-1/2 x 14 GluLam

D
EC

K

FLOOR JOISTS
TJI 230 x 11-7/8

16" O.C.
TYP EXCEPT AS NOTED

Beam 3B4
4x10 H-FIR #2

LUS410 HANGER

Beam 3B5
3-1/2 x 11-7/8 PSL

Beam 3B5
3-1/2 x 11-7/8 PSL

DECK JOISTS
2x6 16" O.C. MIN

Beam 3B6
1-3/4 x 11-7/8

LVL

DECK

Beam 3B7
5-1/8 x 13-1/2 GLULAM

DECK JOISTS
2x12 12" O.C.

Beam 3B8
5-1/2 x 11-7/8 GluLam

DROP BEAM

POST 3P1N  6x6
SET BACK APPROX 2' TO ALIGN 
WITH POWDER ROOM WALL

BEARING WALL

POST 3P1S 
HSS 4x4x1/4

POST 3P2 
4x6 EA END

POST 3P3
6x8 EA END

POST 3P8
4x4

POST 3P6 
4x4 EA END

POST 3P78 
6x6

EGQ5.25-SDS
H=13.5

Beam 3B9
8-3/4 x 13-1/2 GLULAM

POST 3P29 
HSS 4x4x1/4

Beam 3B10
3-1/2 x 11-7/8 PSL

Beam 3B11
4x8

4x4 POSTS

3P9
6x8 POST

Note that beams are labeled as "3rd Floor" but designation was changed to "2nd 
Floor" at revision 4 to match architectural drawing change



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

170716

2nd Floor Joists



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

170716

Southwest Deck Joists



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

4

New Construction File No.

5236 W. Mercer Way

170716

Deck Joists at Center Deck



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE

170716

New Construction File No.

Revision

5236 W. Mercer Way 4

Beam 3B1



2nd Floor Framing-New
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New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

170716

Beam 3B2



2nd Floor Framing-New
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New Construction File No.

5236 W. Mercer Way 4

170716

New

MERCER ISLAND RESIDENCE Revision

Beam DB3



2nd Floor Framing-New
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170716

5236 W. Mercer Way

New Construction File No.

MERCER ISLAND RESIDENCE Revision

4

New

Beam 3B4



2nd Floor Framing-New
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170716

New New Construction File No.

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Beam 3B5



2nd Floor Framing-New
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4

New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way

Beam 3B6



2nd Floor Framing-New
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170716

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

Beam 3B7



2nd Floor Framing-New
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170716

New Construction File No.

MERCER ISLAND RESIDENCE Revision

New

5236 W. Mercer Way 4

Beam 3B8



2nd Floor Framing-New
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170716

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Beam 3B9



2nd Floor Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Beam 3B10



2nd Floor Framing-New
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170716

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.New

Post 3P1N - Supports North end of Beam 3B1



2nd Floor Framing-New

Total Load = 22868 Lb.

From AISC 360 for Steel Columns:

= 110.61 kip

For HSS 4x4x1/4: Ag = 3.59 in
2

r = 1.51 in

E = 29000 ksi

Fy = 48 ksi

L = 120 in.

L/r = 79.47

Fe 

Allowable Compressive Load = Pn / Ω = 66.24 Kip = 66236 Lb.

Ω = 1.67
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(30.81)(3.59) =

110.61 / 1.67 =

(1687+3902) + (5106+12173) =

OK Exceeds Required Strength

= 115.8

=> = 30.81

= 45.32 ksi

ksi

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Post 3P1S - Supports South end of Beam 3B1



2nd Floor Framing-New

82 PAGE 82 / 169

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Post 3P2 - Supports Beam 3B2



2nd Floor Framing-New
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170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

Post 3P3 - Supports Beam 3B3



2nd Floor Framing-New
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170716

5236 W. Mercer Way 4

New Construction File No.New

MERCER ISLAND RESIDENCE Revision

Post 3P6 - Supports Beam 3B6



2nd Floor Framing-New
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Revision

5236 W. Mercer Way 4

New ConstructionNew

MERCER ISLAND RESIDENCE

File No.

170716

Post 3P78 - Supports Beam 3B7 South end and 3B8 North end



2nd Floor Framing-New
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170716

5236 W. Mercer Way

New Construction

4

New

MERCER ISLAND RESIDENCE Revision

File No.

Post 3P8 - Supports Beam 3B8 South end



2nd Floor Framing-New

Total Load = 21349 Lb.

From previous pages, Allowable load for HSS 4x4x1/4 = 66236 Lb
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

(1480 + 4133) + (5013 + 10723) =

Post 3P29 HSS 4x4x1/4

HSS 4x4x1/4 Post is OK



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 3P10 Supports Beam 3B10



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 3B11



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 3P9 - Supports Beam 3B9



2nd Floor Framing-New
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Header at Entry closet on East side Gris Line 3. Supports Post DP2 at South end of Beam DB2



1st Floor Framing

Post Down to Main Floor

Post from 2nd Floor Framing

Post from Roof Deck Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

SECOND FLOOR FRAMING

SHADED AREA 
OUTLINES 2ND FLOOR

BEARING WALL

D
EC

K

DECK

DECK

BEARING WALL

BEARING WALL

Beam 2B1
5-1/4 x 14 PSL

Beam 2B2
4x12 H-FIR #2

Beam 2B3
3-1/2x11-7/8

GluLam

Beam 2B4
4x12

Beam 2B5
6x12

Beam 2B6
8-3/4x13-1/2

GluLam

Beam 2B7
4x8-DBL TRIMMERS

Beam 2B8
4x12

Beam 2B9
4x12

Beam 2B10
5-1/4x16 PSL

Beam 2B11
5-1/4x11-7/8

PSL

HGUS5.5/12

Beam 2B12
5-1/4x16 PSL

Beam 2B13
7x14 PSL

Beam 2B14
W12x40#

Beam 2B15
5-1/2x12 GluLam Beam 2B16

4x10 Header
DBL TRIMMERS

Deck Joists
2x8 Typ

2P15

2P1112P2
EA END

2P3
EA END

2P5

2P62P6

2P89

2P9
2P11

2P14

2P13N

2P13S

2P15W

2P15E

Beam 2B17
5-1/2x13-1/2 GluLam 2P17

30" Square Footing2P17
24" Square Footing

Note that beams are labeled as "2nd 
Floor" but designation was changed to 
"1st Floor" at revision 4 to match 
architectural drawing change



1st Floor Framing
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170716

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

1st Floor Joists at South end



1st Floor Framing
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Revision

170716

New Construction File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE

Beam 2B1



1st Floor Framing
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4

New Construction File No.

5236 W. Mercer Way

New

MERCER ISLAND RESIDENCE Revision

170716

Beam 2B2



1st Floor Framing
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5236 W. Mercer Way

New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

4

Beam 2B3



1st Floor Framing
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New Construction File No.New

MERCER ISLAND RESIDENCE

170716

Revision

5236 W. Mercer Way 4

Beam 2B4



1st Floor Framing
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

Beam 2B5



1st Floor Framing
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File No.

5236 W. Mercer Way 4

New

MERCER ISLAND RESIDENCE Revision

170716

New Construction

Beam 2B6



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B7



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B8



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B9



1st Floor Framing

103 PAGE 103 / 169

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B10



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B11



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B12



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B13



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B14



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B15



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B16



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Deck Joists at South Deck



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P15- Supports Beam 2B15



1st Floor Framing

Total Load = 33340 Lb.

From previous pages, Allowable load for HSS 4x4x1/4 = 66236 Lb
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(2142+1338) + (4740+21349+3771) =

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P111- Supports Beam 2B1 and 2B11  HSS 4x4x1/4

HSS 4x4x1/4 Post is OK



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P2- Supports Beam 2B2



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P3- Supports Beam 2B3



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P4- Supports Beam 2B4



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P6- Supports Beam 2B6



1st Floor Framing

117 PAGE 117 / 169

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P89- Supports Beam 2B8 and 2B9



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P9- Supports Beam 2B9



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P11- Supports Beam 2B11



1st Floor Framing

Total Load = 46502 Lb.

From previous pages, Allowable load for HSS 4x4x1/4 = 66236 Lb
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(1886+9938+3860) + (5413+19213+6192) =

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P13- Supports each end of Beam 2B13 - HSS 4x4x1/4

HSS 4x4x1/4 Post is OK



1st Floor Framing

Total Load = 29151 Lb.

From previous pages, Allowable load for HSS 4x4x1/4 = 66236 Lb
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9938+19213 =

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P14- Supports Beam 2B14 - HSS 4x4x1/4

HSS 4x4x1/4 Post is OK



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P15W- Supports West end of Beam 2B15



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P15E- Supports East end of Beam 2B15



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B17



1st Floor Framing

125 PAGE 125 / 169

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 2B17 - Short span at south deck



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Post 2P17 - Supports Beam 2B17



Main Floor Framing

Posts from Second Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

POST FROM ABOVE
EXTEND TO FOOTING

1B1
5-1/4x11-7/8 PSL

TJI 230 x 11-7/8
16" O.C.



Main Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

170716

5236 W. Mercer Way 4

TJI 360 x 14"
16" O.C.

BEAM GB1
5-1/2 x 14 GLULAM



Main Floor Framing
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

First Floor Joists



Main Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Beam 1B1



Main Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Garage Roof Joists (with deck loads)



Main Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Garage Door Header



Foundation Plan
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170716

5236 W. Mercer Way 4

New ConstructionNew

MERCER ISLAND RESIDENCE Revision

File No.

F1

F1

F4

THICKENED FOOTING
18" W x 10" D

(2) #4 BARS LONG'L
BELOW SHEAR WALL

SEE SECTION S1

EXISTING SOLDIER PILES 
AND LAGGING

F1

F2F3

F3F3

F3

F3

EXISTING SOLDIER PILES 
AND LAGGING

F5F5

F6

F6

F1

THICKENED FOOTING
18" W x 10" D

(2) #4 BARS LONG'L
BELOW SHEAR WALL

SEE SECTION S1

F3
36" SQ. FTG

10" DP
(3) #4 BARS EA WAY



Foundation Wall F1

Retained Soil Height, Hsoil = 0 Ft.

Stem Wall Height, Hwall = 12.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 4 Ft.

Base thickness, tbase = 10 in.

Tbase= 0.83333 Ft.

Dist Toe to Face, xtoe = 38 in.

Xtoe = 3.16667 Ft.

Heel width, Xheel = 0.00 Ft.

Unit Weight of Soil, Dsoil = 90 Lb./Ft
3

Unit Weight of Concrete, Dconc = 150 Lb./Ft
3

Wall Embed, Hembed = 0.83 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 2166.67 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 0 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 4.00 Ft.

Lateral Pressure:

For equivalent fluid pressure, Dfluid, of 0 Lb. per cubic foot (pcf)

Surcharge Pressure, Psurch = 84 7H lb. per Sq.Ft. (seismic surcharge, uniform)

Ea =

Considering pressure as fluid pressure:

Eh = Ea = 1008 Horizontal component of pressure
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3.20 Ft
(Wstem x Hconc) + (Wbase x Tbase)

Dfluid x Hsoil
2

1008
2

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
=

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

+ Psurch x H = Soil Force, Lb per Lin Ft

170716

NOTE:
In this area all lateral soil pressure is resisted by soldier pile 
wall.  Concrete wall only supports lateral seismic force = 7H



Foundation Wall F1

Overturning Moment:

Moment in Stem Wall, Mot = Eh x (Hwall / 2) = 6048 Ft. Lb.

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 6932.24 Ft. Lb.

Mresist

MOT

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec = 2850000 psi, Elastic Modulus for concrete

FySteel = 60,000 psi, yield strength for steel (A615 Gr. 60)

FaSteel = 20,000 psi, allowable stress for steel

d = 7 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 6048 = 9676.8 Ft.Lb.

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #5 Cross Section = 0.31 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.41333 in
2
 per Foot

a = = 0.973

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 145,386 in.lb. (= 12115.5 Ft.Lb.)

OK. Larger than Required Moment
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= 1.15 > 1.1 ; OK per IBC 1807.2.3

wstem - 3 =

57000√fc' =

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

(As)(fySteel)

(0.85)(fc')(b)

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 4

170716

x =



Foundation Wall F1

Reinforcing Steel in Base:

d = 7 in.

b = 12 in., Unit length of base

Ultimate Strength Design for Base:

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #5 Cross Section = 0.31 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.41333 in
2
 per Foot

a =

Moment capability for Base:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 145,386 in.lb. (= 12115.5 Ft.Lb.)

Shear Capability at footing/wall shear plane per ACI 318 Section 11.6:

Unit Shear Force = 1.6 x Vu = 1612.8 Lb. per Ft. (= 1.6 x En from previous pages)

For vertical bars: Vn = (Avf)(fy)(μ) = 14880 lb. per Ft.

Where: Avf = 0.41333 in
2
 per Foot

fy = 60,000

μ = 0.6 x λ = 0.6

λ = 1 for normal weight concrete

Max Vn shall not exceed: 0.2f'cAc = 60000 OR 800 Ac = 96000

ΦVn = (0.75)(14880) = 11160 OK, Larger than Required Shear Force, Vu

Where: Φ = 0.75 (Section 9.3.2.3)

Vn = 14880 Min of (Avf)(fy)(μ) OR (0.2f'cAc) OR (800 Ac)
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0.85 β1 fc' 87000
0.01782

fySteel

wstem - 3 =

87000 + fySteel

(As)(fySteel)
= 0.973

(0.85)(fc')(b)

OK. Larger than Required Moment
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Foundation Wall F1

Sliding Resistance:

Rpassive = 300

μf = 0.35 Friction Factor against soil

Eh = 1008 Lb. per Ft. Horizontal Load (see previous pages)

Wwall = 2166.67 Lb. per Ft. Wall Weight (see previous pages)

Friction Force, Ff = 758.333 Lb. per Foot of wall

Net force to be resisted by wall embedment = EhNet = Eh - Ff = 249.667 Lb. per Lineal Foot

(2)(EhNet)

Rpassive
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μf x Wwall =

Passive Soil Resistance is equivalent to a fluid of density 300 pcf

= 1.3 Ft., Minimum embed depth to resist slidingD = SQRT

Revision

5236 W. Mercer Way 4

New

170716

New Construction File No.

MERCER ISLAND RESIDENCE

Passive Resistance:
Resisting pressure at bottom of footing embed = Rpassive x D (where D = embed depth)
Average pressure from top to bottom of embed = (Rpassive x D) / 2
Resistive force per foot of wall length = [(Rpassive x D) / 2] x D
Solving for "D" required to equal the applied force:

[ ]

Per Geotech report, these values 
include Safety Factor of 1.5



Foundation Wall F1

Overturning Soil Pressure:

O.T. Moment = 6048 Ft. Lb. per Lineal Foot

Resisting Moment = -6932.2 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -884.24 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 2166.67 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 2166.67 Lb.

A = 4 Ft
2
 (Area of Base at 1' Wide)

L = 4 Ft.  Length of Base

e = 1.59 Ft.   

1.33

2.67

4 Ft.
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Lnet = =

1 ± 6e/L = 1835.08 psf

0.41 Ft.
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Foundation Wall F2
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Foundation Wall F2

Retained Soil Height, Hsoil = 10 Ft.

Stem Wall Height, Hwall = 10.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 5.5 Ft.

Base thickness, tbase = 10 in.

Tbase= 0.83 Ft.

Dist Toe to Face, xtoe = 30 in.

Xtoe = 2.50 Ft.

Heel width, Xheel = 2.17 Ft. 26 in.

Unit Weight of Soil, Dsoil = 90 Lb./Ft
3

Unit Weight of Concrete, Dconc = 150 Lb./Ft
3

Wall Embed, Hembed = 1.17 Ft (not including key)

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 2145.83 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 2177.5 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 4.42 Ft.

Lateral Pressure:

For equivalent fluid pressure, Dfluid, of 40 Lb. per cubic foot (pcf)

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. 

Surcharge Pressure, Pseis = 70 7H lb. per Sq.Ft. (seismic surcharge, uniform)

Considering pressure as fluid pressure:

Eh = Ea = 2000 Horizontal component of pressure

140 PAGE 140 / 169

Ea =

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 2.86 Ft

(Wstem x Hconc) + (Wbase x Tbase)

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.

170716

Triangular Load due to Soil 

Pressure:

Uniform pressure due to 

seismic :
Es = 0.7 x Pseis x H = 490 Lb. per Lin Ft, uniform pressure

Dfluid x Hsoil
2

+ Psurch = 2000 Soil Force, Lb per Lin Ft
2



Foundation Wall F2

Overturning Moment:

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed]  +  Eseis x Hsoil/2 11450 Ft. Lb. (incl Seismic)

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed] 9000 Ft. Lb. (excl Seismic)

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 15753 Ft. Lb.

Mresist

MOT

= 1.75

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec = 2.9E+06 psi, Elastic Modulus for concrete

FySteel = 60,000 psi, yield strength for steel (A615 Gr. 60)

FaSteel = 20,000 psi, allowable stress for steel

d = 7 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 0 = 18320 Ft.Lb.

β1 = 0.85 for fc' < 4000

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #7 Cross Section = 0.6 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.8 in
2
 per Foot

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 261,741 in.lb. (= 21811.8 Ft.Lb.)

OK. Larger than Required Moment
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57000√fc' =

wstem - 3 =

Min Safety factor including seismic

Min safety factor without seismic

a =

ρb =
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= 1.38 > 1.1 ; OK

> 1.5 ; OK

(As)(fySteel)
= 1.882

(0.85)(fc')(b)

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

x =



Foundation Wall F2

Reinforcing Steel in Base:

d = 7 in.

b = 12 in., Unit length of base

Ultimate Strength Design for Base:

β1 = 0.85 for fc' < 4000

ρb = 0.01782

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #7 Cross Section = 0.6 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.8 in
2
 per Foot

Moment capability for Base:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 261,741 in.lb. (= 21811.8 Ft.Lb.)

OK. Larger than Required Moment

Shear Capability at footing/wall shear plane per ACI 318 Section 11.6:

Unit Shear Force = 1.6 x Vu = 0 Lb. per Ft. (= 1.6 x En from previous pages)

For vertical bars: Vn = (Avf)(fy)(μ) = 28800 lb. per Ft.

Where: Avf = 0.8 in
2
 per Foot

fy = 60,000

μ = 0.6 x λ = 0.6

λ = 1 for normal weight concrete

Max Vn shall not exceed: 0.2f'cAc = 60000 OR 800 Ac = 96000

ΦVn = (0.75)(28800) = 21600 OK, Larger than Required Shear Force, Vu

Where: Φ = 0.75 (Section 9.3.2.3)

Vn = 28800 Min of (Avf)(fy)(μ) OR (0.2f'cAc) OR (800 Ac)
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wstem - 3 =

0.85 β1 fc' 87000

fySteel 87000 + fySteel

a =
(As)(fySteel)

= 1.882
(0.85)(fc')(b)
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Foundation Wall F2

Bending in Footing Key Key Thickness, t = 10 in.

Force at Base = Eh = 2000 Lb. per lineal ft. d = t-3 = 7 in.

Moment in Key = 2000 x (3 / 2) = 3000 Ft.Lb. b = 12 in.

Design Moment = 1.6 x 3000 = 4800 Ft.Lb. (LRFD equivalent)

β1 = 0.85 for fc' < 4000

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #4 Cross Section = 0.2 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.2 in
2
 per Foot

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)
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unit length

OK. Larger than Required Moment

a =
(As)(fySteel)

= 0.471
(0.85)(fc')(b)
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Foundation Wall F2

Sliding Resistance:

Rpassive = 300

μf = 0.35 Friction Factor against soil

Eh = 2000 Lb. per Ft. Horizontal Load (see previous pages)

Wwall = 2145.83 Lb. per Ft. Wall Weight (see previous pages)

Friction Force, Ff = 751.042 Lb. per Foot of wall

Net force to be resisted by wall embedment = EhNet = (Eh)- Ff = 1248.96 Lb. per Lineal Foot

(2)(EhNet)

Rpassive

= 34.6 in., Minimum

Actual Embed = 3 Ft.

= 36.0 in.

144 PAGE 144 / 169

Passive Soil Resistance is equivalent to a fluid of density 300 pcf

μf x Wwall =

D = SQRT

170716
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Ft., Minimum embed depth to resist sliding= 2.9

Passive Resistance:
Resisting pressure at bottom of footing embed = Rpassive x D (where D = embed depth)
Average pressure from top to bottom of embed = (Rpassive x D) / 2
Resistive force per foot of wall length = [(Rpassive x D) / 2] x D
Solving for "D" required to equal the applied force:

[ ]

Per Geotech report, these values 
include Safety Factor of 1.5



Foundation Wall F2

Overturning Soil Pressure:

O.T. Moment = 0 Ft. Lb. per Lineal Foot

Resisting Moment = -15753 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -15753 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 4475 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 4475 Lb.

A = 5.5 Ft
2
 (Area of Base at 1' Wide)

L = 5.5 Ft.  Length of Base

e = -1.25 Ft.   

1.83

3.67

5.5 Ft.
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Lnet = = 4.00 Ft.

1 ± 6e/L = 1923.14
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Foundation Wall F2

Check Overturning and sliding with additional seismic load = 7H uniform

Per IBC Section 1807.2.3, safety factor can be reduced to 1.1 for seismic loading

Lateral Pressure including Seismic:

Lateral Sol Pressure = 0 psf, triangular load distribution (see previous pages)

Earthquake Lateral pressure = 7 x H =  7 x 10 = 70 psf, uniform load distribution

Force on Unit width = = P x 1 x H = (70)(10) = 700 Lb.

Overturning:

Moment due to Seismic = (700)(10/2) = 3500 Ft.Lb.

Total Overturning Moment = 0 + 3500 = 3500 Ft.Lb.

Resisting moment = 15753 Ft.Lb. (see previous pages)

Sliding

Total Sliding Force = 2700 lb.

Total Resisting Force = Friction + Embed = μf x Wwall +  [(Rpassive x D) / 2] x D x 1.5 = 3151.56 lb.

Fresist

Fsliding
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Msoil + MEQ =

Fseismic x H/2 =

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 4

New Construction File No.
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Safety Factor on Sliding = = 1.17 OK. Greater than 1.1

Resisting Moment

Overturning Mom
Safety Factor on Overturning = = OK. Greater than 1.14.50

2000 + 700 =

multiplied resisting force by 1.5 since values on previous page include SF = 1.5



Foundation Wall F3

10' Cantilevered Retaining Wall (Detail F3):

Retained Soil Height, Hsoil = 10 Ft.

Stem Wall Height, Hwall = 10.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 5 Ft.

Base thickness, tbase = 10 in.

Tbase= 0.83333 Ft.

Dist Toe to Face, xtoe = 26 in.

Xtoe = 2.16667 Ft.

Heel width, Xheel = 2.00 Ft.

Unit Weight of Soil, Dsoil = 90 Lb./Ft
3

Unit Weight of Concrete, Dconc = 150 Lb./Ft
3

Wall Embed, Hembed = 0.83 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 2041.67 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 1950 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 4.00 Ft.

Lateral Pressure

For equivalent fluid pressure, Dfluid, of 40 Lb. per cubic foot (pcf)

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. 

Surcharge Pressure, Pseis = 70 7H lb. per Sq.Ft. (seismic surcharge, uniform)

Considering pressure as fluid pressure:

Eh = Ea = 2000 Horizontal component of pressure
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(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 2.56 Ft

(Wstem x Hconc) + (Wbase x Tbase)

Triangular Load due to Soil 

Pressure:
Ea =

Dfluid x Hsoil
2

+ Psurch = 2000 Soil Force, Lb per Lin Ft
2

Uniform pressure due to 

seismic :
Es = 0.7 x Pseis x H = 490 Lb. per Lin Ft, uniform pressure
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5236 W. Mercer Way 4
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Heel

Toe



Foundation Wall F3

Overturning Moment:

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed]  +  Eseis x Hsoil/2 10783.3 Ft. Lb. (incl Seismic)

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed] 8333.33 Ft. Lb. (excl Seismic)

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 13019.4 Ft. Lb.

Mresist

MOT

= 1.56

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec = 2850000 psi, Elastic Modulus for concrete

FySteel = 60,000 psi, yield strength for steel (A615 Gr. 60)

FaSteel = 20,000 psi, allowable stress for steel

d = 7 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 10783.3 = 17253.3 Ft.Lb.

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #7 Cross Section = 0.6 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.8 in
2
 per Foot

a = = 1.882

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 261,741 in.lb. (= 21811.8 Ft.Lb.)

OK. Larger than Required Moment
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57000√fc' =

= 1.21 > 1.1 ; OK Min Safety factor including seismic

> 1.5 ; OK Min safety factor without seismic

wstem - 3 =

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

(As)(fySteel)

(0.85)(fc')(b)
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Foundation Wall F3

Reinforcing Steel in Base:

d = 7 in.

b = 12 in., Unit length of base

Ultimate Strength Design for Base:

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #7 Cross Section = 0.6 in
2

Rebar Spacing = 9 in.

Rebar Area per Foot = 0.8 in
2
 per Foot

a =

Moment capability for Base:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 261,741 in.lb. (= 21811.8 Ft.Lb.)

Shear Capability at footing/wall shear plane per ACI 318 Section 11.6:

Unit Shear Force = 1.6 x Vu = 3200 Lb. per Ft. (= 1.6 x En from previous pages)

For vertical bars: Vn = (Avf)(fy)(μ) = 28800 lb. per Ft.

Where: Avf = 0.8 in
2
 per Foot

fy = 60,000

μ = 0.6 x λ = 0.6

λ = 1 for normal weight concrete

Max Vn shall not exceed: 0.2f'cAc = 60000 OR 800 Ac = 96000

ΦVn = (0.75)(28800) = 21600 OK, Larger than Required Shear Force, Vu

Where: Φ = 0.75 (Section 9.3.2.3)

Vn = 28800 Min of (Avf)(fy)(μ) OR (0.2f'cAc) OR (800 Ac)
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wstem - 3 =

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

(As)(fySteel)
= 1.882

(0.85)(fc')(b)

OK. Larger than Required Moment
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Foundation Wall F3

Sliding Resistance:

Sliding resistance at base is provided by slab on grade

Overturning Soil Pressure:

O.T. Moment = 8333.33 Ft. Lb. per Lineal Foot

Resisting Moment = -13019 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -4686.1 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 3991.67 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 3991.67 Lb.

A = 5 Ft
2
 (Area of Base at 1' Wide)

L = 5 Ft.  Length of Base

e = 1.33 Ft.   

1.67

3.33

5 Ft.
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1 ± 6e/L = 2068.67 psf

Lnet = = 1.17 Ft.
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Foundation Wall F4

Retained Soil Height, Hsoil = 4 Ft.

Stem Wall Height, Hwall = 10 Ft.

Stem Wall Width, wstem = 8 in.

Wstem = 0.67 Ft.

Width of Base, Wbase = 2 Ft.

Base thickness, tbase = 8 in.

Tbase= 0.66667 Ft.

Dist Toe to Face, xtoe = 4 in.

Xtoe = 0.333 Ft.

Heel width, Xheel = 1.00 Ft.

Unit Weight of Soil, Dsoil = 90 Lb./Ft
3

Unit Weight of Concrete, Dconc = 150 Lb./Ft
3

Wall Embed, Hembed = 0.67 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 1266.67 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 420 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 1.50 Ft.

Lateral Pressure

For equivalent fluid pressure, Dfluid, of 40 Lb. per cubic foot (pcf)

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. 

Surcharge Pressure, Pseis = 66.5 7H lb. per Sq.Ft. (seismic surcharge, uniform)

Considering pressure as fluid pressure:

Eh = Ea = 320 Horizontal component of pressure
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Triangular Load due to Soil 

Pressure:
Ea =

Dfluid x Hsoil
2

+ Psurch = 320 Soil Force, Lb per Lin Ft
2

Uniform pressure due to 

seismic :
Es = 0.7 x Pseis x H = 186.2 Lb. per Lin Ft, uniform pressure

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 0.72 Ft

(Wstem x Hconc) + (Wbase x Tbase)



Foundation Wall F4

Overturning Moment:

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed]  +  Eseis x Hsoil/2 1012.4 Ft. Lb. (incl Seismic)

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed] 640 Ft. Lb. (excl Seismic)

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 1544.81 Ft. Lb.

Mresist

MOT

= 2.41

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec = 2850000 psi, Elastic Modulus for concrete

FySteel = 60,000 psi, yield strength for steel (A615 Gr. 60)

FaSteel = 20,000 psi, allowable stress for steel

d = 5 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 1012.4 = 1619.84 Ft.Lb.

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 0.802 in
2

Rebar Size = #4 Cross Section = 0.2 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.2 in
2
 per Foot

a = = 0.471

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 51,459 in.lb. (= 4288.2 Ft.Lb.)

OK. Larger than Required Moment
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Foundation Wall F4

Reinforcing Steel in Base:

d = 5 in.

b = 12 in., Unit length of base

Ultimate Strength Design for Base:

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 0.802 in
2

Rebar Size = #4 Cross Section = 0.2 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.2 in
2
 per Foot

a =

Moment capability for Base:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 51,459 in.lb. (= 4288.2 Ft.Lb.)

Shear Capability at footing/wall shear plane per ACI 318 Section 11.6:

Unit Shear Force = 1.6 x Vu = 512 Lb. per Ft. (= 1.6 x En from previous pages)

For vertical bars: Vn = (Avf)(fy)(μ) = 7200 lb. per Ft.

Where: Avf = 0.2 in
2
 per Foot

fy = 60,000

μ = 0.6 x λ = 0.6

λ = 1 for normal weight concrete

Max Vn shall not exceed: 0.2f'cAc = 48000 OR 800 Ac = 76800

ΦVn = (0.75)(7200) = 5400 OK, Larger than Required Shear Force, Vu

Where: Φ = 0.75 (Section 9.3.2.3)

Vn = 7200 Min of (Avf)(fy)(μ) OR (0.2f'cAc) OR (800 Ac)
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OK. Larger than Required Moment

(As)(fySteel)
= 0.471

(0.85)(fc')(b)

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

wstem - 3 =

x =



Foundation Wall F4

Sliding Resistance:

Sliding resistance at base is provided by slab on grade

Overturning Soil Pressure:

O.T. Moment = 640 Ft. Lb. per Lineal Foot

Resisting Moment = -1544.8 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -904.81 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 1686.67 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 1686.67 Lb.

A = 2 Ft
2
 (Area of Base at 1' Wide)

L = 2 Ft.  Length of Base

e = 0.46 Ft.   

0.67

1.33

2 Ft.

154 PAGE 154 / 169

170716

MERCER ISLAND RESIDENCE

New Construction File No.

Revision

45236 W. Mercer Way

New

1 ± 6e/L = 2016.11 psf

Lnet = = 0.54 Ft.

Middle 1/3



Foundation Wall F5

8' Cantilevered Retaining Wall (Detail F5):

Retained Soil Height, Hsoil = 8 Ft.

Stem Wall Height, Hwall = 8.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 4 Ft.

Base thickness, tbase = 10 in.

Tbase= 0.83333 Ft.

Dist Toe to Face, xtoe = 12 in.

Xtoe = 1 Ft.

Heel width, Xheel = 2.17 Ft.

Unit Weight of Soil, Dsoil = 90 Lb./Ft
3

Unit Weight of Concrete, Dconc = 150 Lb./Ft
3

Wall Embed, Hembed = 0.83 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 1666.67 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 1722.5 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 2.92 Ft.

Lateral Pressure

For equivalent fluid pressure, Dfluid, of 40 Lb. per cubic foot (pcf)

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. 

Surcharge Pressure, Pseis = 56 7H lb. per Sq.Ft. (seismic surcharge, uniform)

Considering pressure as fluid pressure:

Eh = Ea = 1280 Horizontal component of pressure
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Triangular Load due to Soil 

Pressure:
Ea =

Dfluid x Hsoil
2

+ Psurch = 1280 Soil Force, Lb per Lin Ft
2

Uniform pressure due to 

seismic :
Es = 0.7 x Pseis x H = 313.6 Lb. per Lin Ft, uniform pressure

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 1.60 Ft

(Wstem x Hconc) + (Wbase x Tbase)



Foundation Wall F5

Overturning Moment:

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed]  +  Eseis x Hsoil/2 5734.4 Ft. Lb. (incl Seismic)

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed] 4480 Ft. Lb. (excl Seismic)

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 7696.18 Ft. Lb.

Mresist

MOT

= 1.72

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec = 2850000 psi, Elastic Modulus for concrete

FySteel = 60,000 psi, yield strength for steel (A615 Gr. 60)

FaSteel = 20,000 psi, allowable stress for steel

d = 7 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 5734.4 = 9175.04 Ft.Lb.

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #5 Cross Section = 0.31 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.31 in
2
 per Foot

a = = 0.729

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 111,075 in.lb. (= 9256.2 Ft.Lb.)

OK. Larger than Required Moment
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(As)(fySteel)

(0.85)(fc')(b)

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

wstem - 3 =

57000√fc' =

= 1.34 > 1.1 ; OK Min Safety factor including seismic

> 1.5 ; OK Min safety factor without seismic

x =



Foundation Wall F5

Reinforcing Steel in Base:

d = 7 in.

b = 12 in., Unit length of base

Ultimate Strength Design for Base:

β1 = 0.85 for fc' < 4000

ρb =

Min Value for ρb = 200 /FySteel = 0.00333

Max Value for ρb = 0.75ρb = 0.013

Max Reinforcing Steel, AsMax = (0.75)(ρb)(b)(d) = 1.122 in
2

Rebar Size = #5 Cross Section = 0.31 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.31 in
2
 per Foot

a =

Moment capability for Base:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 111,075 in.lb. (= 9256.2 Ft.Lb.)

Shear Capability at footing/wall shear plane per ACI 318 Section 11.6:

Unit Shear Force = 1.6 x Vu = 2048 Lb. per Ft. (= 1.6 x En from previous pages)

For vertical bars: Vn = (Avf)(fy)(μ) = 11160 lb. per Ft.

Where: Avf = 0.31 in
2
 per Foot

fy = 60,000

μ = 0.6 x λ = 0.6

λ = 1 for normal weight concrete

Max Vn shall not exceed: 0.2f'cAc = 60000 OR 800 Ac = 96000

ΦVn = (0.75)(11160) = 8370 OK, Larger than Required Shear Force, Vu

Where: Φ = 0.75 (Section 9.3.2.3)

Vn = 11160 Min of (Avf)(fy)(μ) OR (0.2f'cAc) OR (800 Ac)
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OK. Larger than Required Moment

(As)(fySteel)
= 0.729

(0.85)(fc')(b)

0.85 β1 fc' 87000
0.01782

fySteel 87000 + fySteel

wstem - 3 =

x =



Foundation Wall F5

Sliding Resistance:

Sliding resistance at base is provided by slab on grade

Overturning Soil Pressure:

O.T. Moment = 4480 Ft. Lb. per Lineal Foot

Resisting Moment = -7696.2 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -3216.2 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 3389.17 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 3389.17 Lb.

A = 4 Ft
2
 (Area of Base at 1' Wide)

L = 4 Ft.  Length of Base

e = 1.05 Ft.   

1.33

2.67

4 Ft.
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Foundation Wall F6
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Appendix 1

Allowable Column Compression = 4090 lb.

Column Type: sawn lumber

Material: Hem-Fir

Modulus of Elasticity: 1400000

Basic allowable compression Fc = 1300

Actual Length, L = 120 in.

K = 1 From NDS, Appendix G for pin/pin connection

Effective Column Length, KL = 120 in.

Column width, w = 3.5 in.

Column depth, d = 3.5 in.

Slenderness Ratio, Rc/d = 34.2857 max ratio of KL/w or KL/d

Adjusted Compressive Stress = 333.897 psi

Kce = 0.3 for visually graded

Fce = 357.292

c = 0.8

F*c = 1287

ct = 1

cD = 0.9

cM = 1 Wet service, See Table 4A

cF = 1.1

ci = 1 incising factor ( = 0.8 if incised)

Cp = 0.25944
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Appendix 1

Allowable Column Compression = 6428 lb.

Column Type: sawn lumber

Material: Hem-Fir

Modulus of Elasticity: 1400000

Basic allowable compression Fc = 1300

Actual Length, L = 120 in.

K = 1 From NDS, Appendix G for pin/pin connection

Effective Column Length, KL = 120 in.

Column width, w = 3.5 in.

Column depth, d = 5.5 in.

Slenderness Ratio, Rc/d = 34.2857 max ratio of KL/w or KL/d

Adjusted Compressive Stress = 333.897 psi

Kce = 0.3 for visually graded

Fce = 357.292

c = 0.8

F*c = 1287

ct = 1

cD = 0.9

cM = 1 Wet service, See Table 4A

cF = 1.1

ci = 1 incising factor ( = 0.8 if incised)

Cp = 0.25944
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Appendix 1

Allowable Column Compression = 21436 lb.

Column Type: sawn lumber

Material: Hem-Fir

Modulus of Elasticity: 1400000

Basic allowable compression Fc = 1300

Actual Length, L = 120 in.

K = 1 From NDS, Appendix G for pin/pin connection

Effective Column Length, KL = 120 in.

Column width, w = 5.5 in.

Column depth, d = 5.5 in.

Slenderness Ratio, Rc/d = 21.8182 max ratio of KL/w or KL/d

Adjusted Compressive Stress = 708.639 psi

Kce = 0.3 for visually graded

Fce = 882.292

c = 0.8

F*c = 1287

ct = 1

cD = 0.9

cM = 1 Wet service, See Table 4A

cF = 1.1

ci = 1 incising factor ( = 0.8 if incised)

Cp = 0.55061
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Appendix 2-Hold-Down Embed
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Appendix 2-Hold-Down Embed
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