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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 - SDPWS-2015

[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, Version 5.1, produced by Weyerhaeuser Corporation
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"International Building Code (IBC)", 2015 Edition, International Code Council

ASCE 7-10, "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-2015, "Wood Construction Connectors" 

New New Construction REPORT No.

170716

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

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

Site and geotechnical survey are provided by others and are out of the scope of this report
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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

Note: Typically, Site Class "D" can be assumed if no soils report is available, Ref. ASCE 7 Section 11.4.2

Latitude and Longitude of Site

Site:

Latitude: °

Longitude: °

Site-Specific Seismic Parameters: (or use data from Geotech Report)

Ref.: http://earthquake.usgs.gov/hazards/designmaps/

Code: 2010 ASCE 7 (w/March 2013 errata)

Spectral Response Acceleration Parameters:

short period: Ss = 1.446 g

1 sec period: S1 = 0.555 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 = 1.446 g    Ref. previous page

S1 = Spectral Response Accel Param, 1 sec period S1 = 0.555 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 = 1.446 Ref. ASCE 7 Eqn. 11.4-1

SM1 = MCER Spectral Response, 1 sec period SM1 = FvS1 = 0.8325 Ref. ASCE 7 Eqn. 11.4-2

SDS = Design Spectral Response, short period SDS = 2/3*SMS = 0.964 Ref. ASCE 7 Eqn. 11.4-3

SD1 = Design Spectral Response, 1 sec period SD1 = 2/3*SM1 = 0.555 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 = 6.50 Z: Rz = 6.50

Ω0 = Overstrength Factor: Ω0,x = 3.00 Ω0,z = 3.00

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 35 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
) 

  
= 0.29 Ref ASCE 7 Eq 12.8-7

Tmax = Maximum Period = (Cu) (Ta)  = 0.40 Ref ASCE 7 Sec 12.8.2

T = Period = greater of Tmax and Ta 0.40

To =  (0.2) (SD1 / SDS) = 0.12 Ref ASCE 7 Sec 11.4.5

TS =  (SD1 / SDS) = 0.58

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

Design Spectral Response Acceleration:

Sa = Design Spectral Response Acceleration: 0.96 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   = 0.148

R / Iseismic

CsMax = 0.212 Ref ASCE 7 Eq 12.8-3 and 12.8-4

CsMin = 0.042 Ref ASCE 7 Eq 12.8-5 and 12.8-6

Governing Value for Cs = 0.148

Seismic Base Shear = V = Cs x W

For Allowable Stress Procedure (ASD), Fs = 0.7 x Cs = 0.104

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

9 PAGE 9 / 135

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction REPORT No.

170716

S/W Designation

P1-6

P1-4

P1-3

Allowable Load

Lb. / Ft.

242

353

456

P2-2 1190

P1-2

P2-6

P2-4

P2-3

595

484

707

911

Tabulated Value Tabulated Value

(Table 4.3A) x 0.5 x 0.93

520 242

760 353

980 456

1280 595

2560 1190

1040 484

1520 707

1960 911



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: 11 Ft., Lower Floor 0 Ft., Roof Height

11 Ft., Main Floor 32 Ft. Mean Roof Height

10 Ft., Upper Floor

Wind Pressure at Upper Floor:

z = Upper Floor + Main + Lower = 27 Ft. = Mean wall height at upper floor

2

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

 = 0.961

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

 = 0.996

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 40.47

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.95

Wind Pressure at Main Floor:

z = Main Floor + Lower = 16.5 Ft. = Mean wall height at Main floor

2

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 36.49 Kz = 2.01 x (z / zg)

(2/α)
 = 0.866

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.95 Kh = 2.01 x (h / zg)

(2/α)
 = 0.996

Wind Pressure at Lower Floor:

z = Lower Floor  = 5.5 Ft. = Mean wall height at Main floor

2

qz = 0.00256(Kz)(Kzt)(Kd)(V
2
) = 28.95 Kz = 2.01 x (z / zg)

(2/α)
 = 0.687

qh = 0.00256(Kh)(Kzt)(Kd)(V
2
) = 41.95 Kh = 2.01 x (h / zg)

(2/α)
 = 0.996
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Wind Loads-Kzt

Calculate Kzt: Y

Kzt = 1.60 From Mercer Island Wind Map

11 PAGE 11 / 135

170716

5236 W. Mercer Way 0

New ConstructionNew

MERCER ISLAND RESIDENCE Revision

File No.

See enlarged view on 

following page



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 & 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 (Longitudinal) = 

1

2

3

4

Total Seismic (Transverse) = 

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

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

13 PAGE 13 / 135

3510 2070 3400 1520

3,685.8

Tributary Widths

SEISMIC WEIGHTS AND FORCE UPPER FLOOR

7020 7990

2430

3400

4500

New

4,737.8

3200

1440

1,637.7

1,680.3

New Construction

3375 2160

4080

4725

0

2430

Area x 10

Exterior Walls

= Lngth x Story Ht x 10

Seismic Force

[Wt x 0.103](Rho)

Roof

Area x 10

Interior WallsFloor (above)

2,377.3

6,063.1

0

4500

0 0

0.0

4400

2720

7900

79002270

0

2070

0 0

0

0.0

1,419.8
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Lateral Loads 3rd Floor

Pitch Angle

inch/Ft Deg Windward Leeward

52/27= 1.9 32/52= 0.6 0 0.00 -0.7 -0.18

27/52= 0.5 32/27= 1.2 0 0.00 0.2 -0.6

Wall 38.2 Wall 45.3

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 3,096 1 2,449

b 3,096 2 4,625

c 0 3 4,625 For L = 3.5 0.70

d 0 4 2,449 For L = 3 0.60
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3,095.6

0.0

TOTAL

= (0.6)W

3,095.6

0

0

4,625.5

4,625.5

4081.3

0.0

4081.39

17

17

9

38.22(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi)

(qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -0.42

LONGITUDINAL DIRECTION Parallel to Ridge

CALCULATED WIND PRESSURE

Leeward Wall Windward Roof

TRANSVERSE DIRECTION

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

Min per 27.4-1

GOVERNING WIND LOAD - COMPARE CALCULATED PRESSURE W/ MINIMUM ALLOWED

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 45.35

LONGITUGINAL TRANSVERSE

Normal to Ridge

Cp

Min per 27.4-1

WIND LOADS PER SHEAR LINE

0.8 -0.3

TRANSVERSE DIRECTION

0.8

Windward Wall
Total Wall

Windward - Leeward

Normal to Ridge

-0.5

-32.51

ROOF WIND LOAD

=W x Hr x Pr

0

Leeward Roof
Total Roof

Horiz Comp

LONGITUDINAL DIRECTION

WIND LOAD Cp FACTOR

Parallel to Ridge

WALLS

Cp

Windward Leeward

ROOF

h / LL / B

14,148.5

2,448.8

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

0.0

0.0

6,191.2

2,448.810

10

10

10

5159.3

5159.3

7709.1

7709.1

WALL WIND LOAD

=W x Hw x Pw

13.5

13.5

0

10

10

10

TRIBUTARY

WIDTH

STORY 

HEIGHT

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

* Per Load Case 6 in ASCE 

7 Max wind load 

considered = 0.6W



Lateral Loads 3rd Floor

S/L TOTAL

(ft.)

a 35

b 7.2

c

d

1 20

2 12

3 21

4 20

WALL WALL WALL

LENGTH WEIGHT* HEIGHT

18 1800 10

17 1700 10

3 300 10

3 300 10

3 300 10

3 300 10

20 1200 10

12 720 10

9 540 10

12 720 10

20 1200 10
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20'

MST37 (3815#)

MST37 (3815#)

MST60 (5800#)

(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)

385.46 P1-3

TYPE

-15.5

34.5

4149.4

4149.4

220.26 P1-6

12'

9'+12'

122.44 P1-6

4149.4

4149.4

HOLD-DOWN

20'

MST60 (5800#)

MST60 (5800#)

MST60 (5800#)

122.44 P1-6

UNIT LATERAL LOADS PER S/L

UNIT LOAD S/W TYPE

P1-3

S/W LENGTHS

18' + 17''

(3'+3'+3'+3')(0.6)

(plf)

88.45 P1-6

429.94

5236 W. Mercer Way 0

New Construction File No.

4
624.4 MST37 (3815#)

170716

New

1
624.4 MST37 (3815#)

MERCER ISLAND RESIDENCE Revision

2

3

3494.6 MST60 (5800#)

1932.6 MST37 (3815#)

1842.6 MST37 (3815#)



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 & 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 Roof

A x 10

a 0

b 0

c 0

d 0

Total Longitudinal Seismic (including floor(s) above)

1 0

2 0

3 0

4 0

Total Transverse Seismic (including floor(s) above)

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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Add Seismic force from

3987.4

Tributary Widths

SEISMIC WEIGHTS & FORCE FOR MAIN FLOOR TOTAL SEISMIC FORCE

7020

4725

Exterior Walls

= L x H x 10

1485

7205

Seismic Force

[Wt x 0.103](Rho)

1587.3

1610.1

Interior WallsFloor (above)

Area x 10

1870

1870

4620

3256

0

0

170716

New Construction REPORT No.

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

9704.4

0.0

0.0

0.0

0.0

0

0

1496

0

floor(s) above

5273.0

2430

3510

3375

2430 990

9260.4

663.46

0

0

0

1760

0

2083.2

2363.8726.08

945.39

951.47

2625.6

2631.7

Main Floor Plan

showing shear lines and tributary widths
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Lateral Loads 2nd Floor

Pitch Angle

inch/Ft Deg Windward Leeward

52/33= 1.6 32/52= 0.6 0 0.00 -0.7 -0.18

33/52= 0.6 32/33= 1.0 0 0.00 0.2 -0.6

Wall 34.1 Wall 42.6

Roof 8.0 Roof 8.0

a 3,039.6

b 3,039.6

c 0.0

d 0.0

Total Longitudinal Wind Load = 6,079.2

1 2,532.7

2 4,783.9

3 4,783.9

4 2,532.7

Total Transverse Wind Load = 14,633.2

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 6135.18 1 4981.45

b 6135.18 2 9409.41

c 0 3 9409.41 For L = 3 0.60

d 0 4 4981.45 For L = 3.75 0.75
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GOVERNING WIND LOAD - COMPARE CALCULATED PRESSURE W/ MINIMUM ALLOWED

LONGITUGINAL TRANSVERSE
Min per 27.4-1

11

11

11

11

11

11 0.0

5,066.0

5,066.0

0.0

Min per 27.4-1

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 42.64

TRANSVERSE DIRECTION Normal to Ridge

(qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -0.42

0.8 -0.5

CALCULATED WIND PRESSURE

LONGITUDINAL DIRECTION Parallel to Ridge

Windward Wall Leeward Wall
Total Wall

-32.51(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 34.11 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi)

11

WIND LOADS PER SHEAR LINE

TRIBUTARY

WIDTH

13.5

13.5

0

17

0.0

0.0

0.0

4,221.1 4,981.5

9,409.4

STORY 

HEIGHT

WALL WIND LOAD

0.0

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

170716

New Construction File No.

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

9,409.4

4,981.5

28,781.7

Wall Aspect Ratio

Min Allowed Wall Length = 11/3.5 = 3.1 Ft

For walls < 11/2 = 5.5 Ft, Strength reduction =:

(2b)/h per SDPWS 4.3.4.3

0.0

0.0

7,973.2

4,221.1

17

9

S/L
TOTAL   

(= 0.6W)

0.0

COMBINED TOTAL

add upper floor

6,135.2

6,135.2

0.0

0.0

12,270.4

7,973.2

ROOF WIND LOAD

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

0.0

11

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 15.4

c

d

1 24

2 17

3 21

4 20

S/L WALL WALL C.G.

LENGTH WEIGHT HEIGHT

18 4000 10.5

17 3775 10.5

3 1330 10.5

3.75 1660 10.5

10.8 2400 10.5

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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MST37 (3815#)

MST37 (3815#)

MST37 (3815#)3,515

b 3,350

2,980

20' 249.07 P1-4

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)

9'+12' 448.07 P1-3

24' 207.56 P1-6

UNIT LATERAL LOADS PER S/L

S/W LENGTHS UNIT LOAD S/W TYPE

(ft) (plf)

18'+17' 175.29 P1-6

(3)(0.6)+(3.75)(0.75)+10.8 398.07 P1-3

-159 No Hold-Down Required

-47 No Hold-Down Required
a

12'+5' 553.49 P1-2



Lateral Loads 2nd Floor

S/L WALL WALL C.G.

LENGTH WEIGHT HEIGHT

24 3000 10.5

12 1500 10.5

5 650 10.5

9 1200 10.5

12 1500 10.5

20 2525 10.5

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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0

New

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

679 MST37 (3815#)

1

1,353 MST37 (3815#)

5,062 MST60 (5800#)

3,855 MST48 (4460#)2

3,955 MST48 (4460#)

4,105 MST48 (4460#)
3

4



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

S/L Roof

A x 10

a 0

b 0

c 0

d

Total Longitudinal Seismic (including floor(s) above)

1 0

2 0

3 0

4 0

Total Transverse Seismic (including floor(s) above)

Rho = 1 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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4725 4840 0 992.99 6682.2

18219.7

4725 3520 1760 1038.67 3402.5

4725 6270 792 1223.67 3849.3

13330.1

4725 8690 2904 2202.41 4285.7

0 0 0.0 0.0

4725 11000 1320 1769.5 5756.9

7020 11000 4136 2300.1 7573.2

Area x 10 = L x H x 10 [Wt x 0.103](Rho) floor(s) above

Floor (above) Exterior Walls Interior Walls Seismic Force Add Seismic force from

SEISMIC WEIGHTS & FORCE FOR LOWER FLOOR TOTAL SEISMIC FORCE

Tributary Widths

1st Floor Plan

showing shear lines and tributary widths

3
0

 F
t

1
5

'
1

5
'

57 Ft

15' 9'8' 8' 9' 8'

P
1

-4

1
4

.5
'

S/L a

S/L b

S/L 1 S/L 4S/L 3

7.5'

P2-4

S/L 2

3.5'

P2-4

3.0'

P2-4

P
1

-4

1
6

.5
'

P
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9
'
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6
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-3 3
'

3.0'

P2-4



Lateral Loads 1st Floor

Pitch Angle

inch/Ft Deg Windward Leeward

70/49= 1.4 32/70= 0.5 0 0.00 -0.3 -0.18

49/70= 0.7 32/49= 0.7 0 0.00 -0.4 -0.6

Wall 30.4 Wall 37.5

Roof 8.0 Roof 8.0

a 3,008.0

b 3,008.0

c 0.0

d

Total Longitudinal Wind Load = 6,016.0

1 3,713.9

2 0.0

3 0.0

4 0.0

Total Transverse Wind Load = 3,713.9

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 9143.16 1 8695.38

b 9143.16 2 9409.41

c 0 3 9409.41 For L = 3 0.60

d 4 4981.45 For L = 3.5 0.70
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32,495.6

0 0.0 0.0 4,981.58

0 0.0 0.0 9,409.418

0.0 0.0 9,409.4

8,695.46,189.9 0.0

16 0

15 11

18,286.3

0 11 0.0 0.0 0.0

15 11 5,013.3 0.0 9,143.2

15 11 5,013.3 0.0 9,143.2

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

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) 37.51 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -21.81

TRANSVERSE DIRECTION Normal to Ridge

(qzGCp) - (qhGcpi) (qhGCp) - (qhGcpi) 30.38 (qhGCp) - (qhGcpi) (qhGCp) - (qhGcpi) -18.25

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

0.8 -0.5

0.8 -0.3

Windward Leeward
L / B

Cp
h / L

Cp

WIND LOAD Cp FACTOR

LONGITUDINAL DIRECTION Parallel to Ridge

WALLS ROOF

Wall Aspect Ratio

Min Allowed Wall Length = 11/3.5 = 3.1 Ft

For walls < 11/2 = 5.5 Ft, Strength reduction =:

(2b)/h per SDPWS 4.3.4.3



Lateral Loads 1st Floor

S/L TOTAL

(Ft.)

a

b 13.55

1 31

2 15.5

3 9

4 6

S/L WALL WALL C.G.

LENGTH WEIGHT* HEIGHT

a

7.5 2500 16

3.5 1175 16

3 1000 16

16.5 2200 16

14.5 2000 16

9 1200 16

6.5 875 16

9 2550 16 3X

3 550 16

3 550 16

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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3,488 MST48 (4460#)

3,388 STHD14 (5785#)
1

9,275 HDU11- 6x Stud (9535#)

UPLIFT HOLD-DOWN

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

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

16.5'+14.5' 280.50 P1-4

9'+6.5' 607.06 P2-4

9' 1045.49 P2-2

7.5+(3.5)(0.7)+(3+3)(0.6) 674.77 P2-4

(ft) (plf)

UNIT LATERAL LOADS PER S/L

S/W LENGTHS UNIT LOAD S/W TYPE

N/A.  Resolved to foundation at level above

N/A.  Resolved to foundation at level above

9,546 HDU14- 8x Stud (14390#)

10,209 HDU14- 8x Stud (14390#)

10,296 HDU14- 8x Stud (14390#)

b

3'+3' 830.24 P2-3

2

3

4
13,009 HDU14- 8x Stud (14390#)

13,009 HDU14- 8x Stud (14390#)

CALCULATE SHEAR WALL UPLIFT & HOLD-DOWNS

* 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

23 PAGE 23 / 135

New

MERCER ISLAND RESIDENCE Revision

REPORT No.

170716

5236 W. Mercer Way 0

New Construction

S
/L

 a

S
/L

 B

P1-6

9'

S
/L

 1

S
/L

 3

S
/L

 4

S
/L

 2

1
8

'

P
1

-6

P1-3

12'

1
8

'

P
1

-6

P1-6

20'

P1-6

12'

P1-6

20'

3
'P

1
-3

3
'

P
1

-3

3
'

P
1

-3

3
'

P
1

-3

3rd Floor Shear Plan

E

E

E

E

G

G

G

G
E E

G G

E
E

E E



Lateral Engineering Sketches
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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
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SHEAR WALL SCHEDULE

DESIGNATION
  NAIL SPACING BLOCKING BOTTOM PLATE

Y / N ANCHORAGE

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.

P1-6 YES (2) 16d AT 6" O.C. OR 5/8" BOLTS AT 32" O.C.

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

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

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 
2" SQUARE X 0.229" WASHERS.

E

P#-#
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Rho Calculation

Determine if Rho per ASCE 7 Section 12.3.4

Rho Calculation for Lower Floor

Longitudinal Direction; Rho = 1 see following justification Story Height = 11

Transverse Direction; Rho = 1.3 see following justification Story Height = 11

For N/S direction (Shear Lines a and b):

Resolved to foundation at floor above

For E/W direction (Shear Lines 1-4):

From ASCE 7 Section 12.3.4.2(b):

Each side of structure must have at least (2) bays of seismic force resisting perimeter framing.

Where # Bays present = (2x Length of Shear Wall) / Story Height:

For South Side:

For North Side:

Note that in the above calculations, it is only necessary to remove a length of wall

equal to the story height (H / L =1)

Therefore, for wall longer than story height the percentage is based on a length = story height
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28 < first page number this section = last page # of previous section + 1

11

(16.5'+14.5') x 2

(2'+3') x 2

11
1.1

5.6

< 2, Use Rho = 1.3

> 2, Use Rho =1

New
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5236 W. Mercer Way 0

MERCER ISLAND RESIDENCE Revision



Rho Calculation

Rho Calculation for 2nd Floor

Longitudinal Direction; Rho = 1 see following justification Story Height = 11

Transverse Direction; Rho = 1.3 see following justification Story Height = 11

For E/W direction (Shear Lines a and b):

From ASCE 7 Section 12.3.4.2(b):

Each side of structure must have at least (2) bays of seismic force resisting perimeter framing.

Where # Bays present = (2x Length of Shear Wall) / Story Height:

For South Side:

For North Side:

For N/S direction (Shear Lines 1, 2 and 3):

From ASCE 7 Section 12.3.4.2(a):

Removal of any wall with H/L > 1.0 would not reduce the Story strength by more than 33%

Determine total available strength of shear walls in E/W direction:

P1-6

P1-6

P1-2

P1-2

P1-2

Total for S/L a:

P1-3

P1-3

P1-3

P1-2

P1-2

Total for S/L b:

Since no wall contributes more than 33% of total, use Rho = 1.0

Note that in the above calculations, it is only necessary to remove a length of wall

equal to the story height (H / L =1)

Therefore, for wall longer than story height the percentage is based on a length = story height
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= 3.6 > 2, Use Rho =1

(24) x 2

11
4.4 > 2, Use Rho =1

(20') x 2
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PERCENT

Lb. / Ft. Lb. OF TOTAL

a

18 250 4500 15.82%

17 250 4250 15.82%

631 0

S/L S/W Length TYPE
UNIT STRNGTH WALL STRENGTH

631 0

631 0

0.00%

8750

0.00%

631 0 0.00%

0.00%

492 1476 8.49%

3.75 492 1845 10.61%

10.8 492 5313.6 30.56%

631 0 0.00%

8634.6

New

MERCER ISLAND RESIDENCE

5236 W. Mercer Way 0

11

b

3



Rho Calculation

Total Lateral Seismic Load = 28653.6 Lb.

Seismic Load on upper floor = 6063.08 Lb.

% Seismic load on upper floor = 6063 / 28653.5 x 100 = 21.1%

Since load carried by upper floor is < 35% of total seismic load, it is not required to calculate Rho
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Roof Framing
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TJI 230 x 11-7/8  

Flat Joists

16" o.c.

IUS2.37 Hanger

R1 7x14 PSL

HGUS7.25/14 

Hanger

R2 7x16 PSL

HGU7.25/14 

Hanger

R4 7x16 PSL

HGUS7.25/14 

Hanger

R3 7x16 PSL

HGUS7.25/14 

Hanger

Bearing Wall

R5 4x12

R6 5-1/4 x 11-7/8

PSL

No

Post

No

Beam

R7 5-1/4 x 11-7/8

PSL

R8 4x8

LUS48 Hanger

2 places

R17 5-1/4 x 14 PSL

R9 4x10

R9 4x10

2 places

Bearing Wall

Ea side of stairs

R10 5-1/4 x 14

PSL

No

Beam

R11 7 x 14

PSL

R12 4x10

6x6 Post to 

bearing

R13 5-1/4 x 11-7/8

PSL

R15 4x10

R16 4x10

R14 3-1/4 x 11-1/4 

PSL (2 plcs)

R14 3-1/4 x 11-1/4 

PSL (2 plcs)

4x8 Header

Post to 

BearingNo

Post

R18 7 x 14 PSL
No

Post

Post to 

Bearing

Post to 

Bearing

ROOF FRAMING

R20

5-1/4 x11-7/8 

PSL

R19

(2) 2x12



Roof Framing
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Roof Framing
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Flat Roof Deck west of hot tub.

60 psf deck loading + 35 psf provision for pavers



Roof Framing
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Flat Roof Deck south end of roof.

60 psf deck loading + 35 psf provision for pavers



Roof Framing
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Roof Beam R1

North east corner at hot tub



Roof Framing
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Roof Beam R2

North end at hot tub



Roof Framing
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Roof Beam R3

North end deck, center



Roof Framing
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Roof Beam R4

North end deck, West side



Roof Framing
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Roof Beam R5

Roof at stair upper landing



Roof Framing
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Roof Beam R6

Roof support east of stairs



Roof Framing
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Roof Beam R7

West side of upper hallway
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Roof Beam R8

Gable support at northeast dormer

Beam failed due to uplift from cantilever

Install LUS48 hanger with upload capability of 1000#
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Roof Beam R9

Supports rafters at lower deck (2 places)
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Supports deck joists at south deck
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Roof Beam R11

Supports deck joists at south deck
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Roof Beam R12

Supports rafters at south end of deck
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Roof Beam R13

Supports rafters at south end of deck + R10



Roof Framing

48 PAGE 48 / 135

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Roof Beam R15

Supports rafters at south deck
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Roof Beam R16

Supports rafters at south deck
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Roof Beam R14

Supports rafters at south deck



Roof Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Roof Beam R17

Supports rafters at lower deck + Beam R3



Roof Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Roof Beam R18

Supports rafters at lower deck + Beam R7+R11



Roof Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Roof Beam R19

Supports floor joists west of stairs



Roof Framing-Posts

54 PAGE 54 / 135

5236 W. Mercer Way 0

New Construction

170716

New

MERCER ISLAND RESIDENCE Revision

File No.

150 psf

Hot Tub

R1

R2

R4

R3

R5

R6

No

Post

No

Beam

R7

R8

R17

R9

R9

Bearing Wall

Ea side of stairs

R10

No

Beam

R11

R12

RP3

R13

R15

R16

R14

R14

RP1
No

Post

R18

No

Post

RP4

RP7

ROOF FRAMING POSTS

R20

RP2

R19

RP5

RP6

RP8

RP9

RP10

RP11 RP12



Roof Framing-Posts

BEAM POST

ID ID

R1

R2

RP1

R3

R4

R5

R6

RP2

R7

R8

R9

R10

R11

R12

R13

RP3

R14

R15

R16

R17

R18

R19

R20

RP4

RP5

RP6

RP7

RP8

RP9

RP10

RP11

RP12
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U410

Custom 8600 lb. needs to hang on 5" post

5-1/4 x 5-1/4 PSL

U410

HHGU7.25-SDS

LUS410

HGUS5.50/12

4x4 D-Fir LUS48

LUS210

HGUS5.50/14

Lands on Post

5-1/4 x 5-1/4 PSL 10,800 Lb Total

HHUS5.5/10

23000 lb Total

HGUS7.25/14

HGUS7.25/14

HUS412

POST SIZE HANGER TYPE NOTES

Custom 12500 lb

U210-2

HGUS5.50/12

6x6 D-Fir

HGUS7.25/14

HGU7.25/14

5-1/4 x 5-1/4 PSL

5236 W. Mercer Way 0

Revision

File No.

170716

13,100 lb.

3-1/2 x 3-1/2 PSL

3-1/2 x 7 PSL

New

MERCER ISLAND RESIDENCE

New Construction

4x4 D-Fir

4x4 D-Fir

4x4 D-Fir

3-1/2 x 5-1/4 PSL

5-1/4 x 5-1/4 PSL

5-1/4 x 5-1/4 PSL



3rd Floor Framing

56 PAGE 56 / 135

170716

5236 W. Mercer Way 0

New ConstructionNew

MERCER ISLAND RESIDENCE Revision

File No.

THIRD FLOOR FRAMING

Floor Joists

TJI 230 x 11-7/8

16" o.c.

Typ

No

Beam

Beam 3B1

7x11-7/8 PSL

Beam 3B2

5-1/4x11-7/8 PSL

2 places

Beam 3B3

7x11-7/8 PSL

Bearing Wall

Bearing Wall

No

Beam

Beam 3B4

(2) 2x12

4x12

By comparison to R5

Dbl Joist
Dbl Joist

3B12 5-1/4x14

PSL Dbl Joist

Beam 3B2

5-1/4x11-7/8 PSL

2 places

Beam 3B5

7x11-7/8 PSL

Beam 3B6

7x11-7/8 PSL

Beam 3B7

7x11-7/8 PSL

Dbl Joist

2 places

Beam 3B8

4x12

Bearing Wall
Beam 3B11

4x10 

Beam 3B9

3-1/2x9-1/2 PSL

Beam 3B10

5-1/4x9-1/2 PSL

Bearing Wall

No

Post

Beam 3B13

7x11-7/8 PSL

No

Post

Post to

Bearing

Post to

Bearing

Post to

Bearing

No

Post



3rd Floor Framing
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170716

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

3rd Floor Joists



3rd Floor Framing
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

3rd Floor Beam 3B1



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B2



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B3



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B4



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Double joists adjacent to deck and stairs supporting bearing walls above



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B5



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B6



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B7



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B8



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B9



3rd Floor Framing

68 PAGE 68 / 135

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B10



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B11



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B12



3rd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

3rd Floor Beam 3B13



3rd Floor Posts
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New

MERCER ISLAND RESIDENCE Revision

File No.

170716

5236 W. Mercer Way 0

New Construction

No

Beam

3B1

3B2

3B3

Bearing Wall

Bearing Wall

No

Beam

3B4

4x12

By comparison to R5

Dbl Joist
Dbl Joist

3B12 Dbl Joist

3B2

3B5

3B6

3B7

Dbl Joist

2 places

3B8

Bearing Wall
3B11

3B9 3B10

Bearing Wall

No

Post

3B13

No

Post

3P4

3P5

Post to

Bearing

3P1

3P2

3P3

3P6

3P7

3P8

3P8

3P9

3P9

3P113P10
3P12

No

Post

3P13

THIRD FLOOR FRAMING POSTS



3rd Floor Posts

BEAM POST

ID ID

3B1 3P1

3B2 3P2

3P3

3P4

3B3

3B4

3P5

3B5

3B6 3P6

3P7

3B7 3P8

3B8 3P9

3B9 3P10

3P11

3B10 3P12

3B11 3P13

3B12

3B13
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

170716

5236 W. Mercer Way 0

4x6 D-Fir HHUS7.25/10

4x4 D-Fir

POST SIZE HANGER TYPE NOTES

HGUS7.25/12

U210-2

5-1/4 x 5-1/4 PSL 12,000 lb. 12,000 lb.

5-1/4 x 5-1/4 PSL 15,000 lb. 15,000 lb.

5-1/4 x 5-1/4 PSL

5-1/4 x 5-1/4 PSL

4x4 D-Fir 3000 lb.

HGUS7.25/12

6x6 D-Fir

4x4 D-Fir 4200 lb.

6x6 D-Fir

4x4 D-Fir

HGUS5.50/14

HGUS7.25/12

6x6 D-Fir

4x4 D-Fir



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

5236 W. Mercer Way 0

170716

SECOND FLOOR FRAMING

Floor Joists

TJI 230 x 11-7/8

12" o.c.

Typ

Bearing Wall

Bearing Wall

Beam 2B4

3-1/2 x 11-1/4 PSL

4x12

By comparison to R5

Dbl Joist

7x11-7/8 PSL

By comparison to 

Beam 3B7

Bearing Wall

4x10 

By comparison to 

Beam 3B11

(2) 2x8 Header

at windows

7x11-7/8 PSL

By comparison to 

Beam 3B1

5-1/4x11-7/8 PSL

By comparison to 

Beam 3B2

5-1/4x11-7/8 PSL

By comparison to 

Beam 3B2

7x11-7/8 PSL

By comparison to 

Beam 3B5

Beam 2B1

3-1/2x11-7/8 PSL

Beam 2B2

3-1/2x11-7/8 PSL

Column from above

No

Beam

Column from above

No

Beam

Beam 2B3

7x11-7/8 PSL

Beam 2B5

3-1/2x9-1/2 PSL

Beam 2B6

3-1/2x9-1/2 PSL

Beam 2B7

4x10

Beam 2B8

5-1/4 x 14 PSL

Beam 2B9

5-1/4 x 14 PSL

Beam 2B10

5-1/4 x 14 PSL

Post to Bearing

Post to Bearing

Beam 2B11

3-1/2x11-7/8 PSL Post



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE

New Construction File No.

5236 W. Mercer Way 0

Revision

170716

2nd Floor Joists



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

170716

New Construction File No.

5236 W. Mercer Way 0

2nd Floor Beam 2B1



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

0

New Construction File No.

170716

5236 W. Mercer Way

2nd Floor Beam 2B2



2nd Floor Framing
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5236 W. Mercer Way 0

170716

Revision

New Construction File No.New

MERCER ISLAND RESIDENCE

2nd Floor Beam 2B3



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B4



2nd Floor Framing
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New Construction File No.

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

170716

2nd Floor Beam 2B5



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B6



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B7



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B8



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B9



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B10



2nd Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

2nd Floor Beam 2B11



2nd Floor Posts
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170716

5236 W. Mercer Way 0

New Construction

MERCER ISLAND RESIDENCE Revision

File No.New

Bearing Wall

Bearing Wall

2B4

4x12

By comparison to R5

Dbl Joist

7x11-7/8 PSL

By comparison to 

Beam 3B7

Bearing Wall

4x10 

By comparison to 

Beam 3B11

(2) 2x8 Header

at windows

7x11-7/8 PSL

By comparison to 

Beam 3B1

5-1/4x11-7/8 PSL

By comparison to 

Beam 3B2

5-1/4x11-7/8 PSL

By comparison to 

Beam 3B2

7x11-7/8 PSL

By comparison to 

Beam 3B5

2B1

2B2

No

Beam

Column from above

No

Beam

2B3

2B5

2B6

2B7

2B8

2B9

2B10

2P14

2P4

2B11

2P12

2P1

2P2

2P3

HHUS5.50/12

2P5

2P6

2P7

2P8
2P9 2P9

2P10

2P11

2P11 2P11

2P13

SECOND FLOOR FRAMING POSTS



2nd Floor Posts

BEAM POST

ID ID

2B1 2P1

2B2

2B3 2P2

2P3

2B4 2P4

2P5

2B5 2P6

2P7

2B6 2P8

2B7 2P9

2B8 2P10

2B9 2P11

2B10 2P11

2B11 2P12

2P13

2P14
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New Construction File No.

170716

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

POST SIZE HANGER TYPE NOTES

5-1/4 x 5-1/4 PSL

5-1/4 x 5-1/4 PSL

6x6 D-Fir HHUS410

HHUS410

4x4 D-Fir

6x6 D-Fir

7 x 7 PSL 17500 + 3P4 = 32500

6x6 D-Fir 5400 + 3P5 = 8400

5-1/4 x 7 PSL Land on Post 2P3 & 2P10

6x6 D-Fir 5150 + 3P11 = 9350

4x6 D-Fir

4x4 D-Fir

6x6 D-Fir 10,500 lb.

6x6 D-Fir 6,000 lb.

6x6 D-Fir 6,000 lb.

5-1/4 x 5-1/4 PSL



1st Floor Framing
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170716

5236 W. Mercer Way 0

New ConstructionNew

MERCER ISLAND RESIDENCE Revision

File No.

Floor Joists

TJI 360 x 11-7/8

12" o.c.

Typ West of Grid D

Post to 

Bearing

Post to 

Bearing

No

Beam

1B1

7x14 PSL

Post from 

above

No

Beam

1B2

7x14 PSL

Post from 

above

1B3

8-3/4x19-1/2 GLB

1B4

6-3/4x19-1/2 GLB

1B5

5-1/4x11-7/8 PSL

1B6

Header

(2)2x8

Floor Joists at Crawl Space

TJI 230 x 11-7/8, 16" o.c.

OR

TJI 360 x 11-7/8, 24" o.c.

Floor Joists at Deck

2x10 at 16" o.c.

1B7

4x10

FIRST FLOOR FRAMING



1st Floor Framing
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170716

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

1st Floor Joists



1st Floor Framing
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New Construction File No.

170716

New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

Beam 1B1



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Beam 1B2



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Beam 1B3



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Beam 1B4



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Beam 1B5 (header at door south of garage door)



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Floor Joists over Crawl space



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Floor Joists over Deck



1st Floor Framing
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New

MERCER ISLAND RESIDENCE Revision

5236 W. Mercer Way 0

New Construction File No.

170716

Deck Joists



1st Floor Posts
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New

MERCER ISLAND RESIDENCE Revision

File No.

170716

5236 W. Mercer Way 0

New Construction

1P1

1P2

No

Beam

1B1

Post from 

above

No

Beam

1B2

1B3

1B4

1B5

1B6

1B7

FIRST FLOOR POSTS

1P41P3

1P51P6

1P7

1P8

1P9

1P10

24" Sq. Ftg

30" Sq. Ftg

54" Sq. Ftg

48" Sq. Ftg

30" Sq. Ftg

48" Sq. Ftg

36" Sq. Ftg
12" Sq. Ftg

24" Sq. Ftg



1st Floor Posts

BEAM POST

ID ID

1B1 1P1

1P2

1B2 1P3

1P4

1B3

1P5

1B4 1P6

1B5 1P7

1P8

1B6 1P9

1B7 1P10
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New

MERCER ISLAND RESIDENCE Revision

New Construction File No.

170716

5236 W. Mercer Way 0

6x6 D-Fir 8000

5-1/4 x 7 PSL 27,000 lb.

POST SIZE HANGER TYPE NOTES

5-1/4 x 5-1/4 PSL 18,711 lb.

6x6 D-Fir 12,500 lb.

6x6 D-Fir 12,000

5-1/4 x 5-1/4 PSL 20000 lb.

EG9 18697

4x4 D-Fir 1,000 lb.

4x4 D-Fir 1,700 lb.

4x6 D-Fir 4000

4x6 D-Fir 5,000 lb.



Foundation Plan
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New ConstructionNew

MERCER ISLAND RESIDENCE Revision

File No.

170716

5236 W. Mercer Way 0

F1 F1

F2

Similar

F3F4

F2-Similar

At Patio

F4-Similar



F1-Pile Supported Wall
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New Construction File No.

170716

5236 W. Mercer Way 0

New

MERCER ISLAND RESIDENCE Revision



F1-Pile Supported Wall

Retained Soil Height, Hsoil = 11 Ft. S = Pile Spacing = 6 Ft.

Stem Wall Height, Hwall = 11.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 2 Ft.

Base thickness, tbase = 10 in.

Tbase= 0.83333 Ft.

Dist Toe to Face, xtoe = 14 in.

Xtoe = 1.16667 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 = 1.17 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 1833.33 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 = 2.00 Ft.

Soil Pressure:

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

Seismic Surcharge Pressure, Pseis = 7 x H PSF

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. (level, or terraced back fill)

Pressure at Depth = Ea = (Dfluid x H) + Psurch + (Pseis x H) psf

Soil

Depth

11

7

3

-1
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New Construction File No.

170716

5236 W. Mercer Way 0

Revision

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 1.50 Ft

(Wstem x Hconc) + (Wbase x Tbase)

New

MERCER ISLAND RESIDENCE

329 1974 1480.5

141 846 634.5

-47 -282 -211.5

3722.4

2368.8

1015.2

-338.4

Pressure
Force on Wall

= P x 1 Ft x S'

517 3102

Bending Moment

= F x S / 8

2326.5

Design Moment

= M x 1.6

Wall moment at various depths treating wall as beam supported by piles at ea end



F1-Pile Supported Wall

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec =57000√fc' = 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 =wstem - 3 = 7 in.

b = 12 in., Unit height of wall

Check Rebar requirements at various elevations

Ultimate Strength Design for Braced Wall:

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

At Bottom (H = 11 ft.)

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)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)

OK. Larger than Required Moment

At 4' Up (H = 7 ft.)

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)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)

OK. Larger than Required Moment

At 8' Up (H = 3 ft.)

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)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)

OK. Larger than Required Moment
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F1-Pile Supported Wall

Check Attachment of Concrete wall to Piles:

Force on 1Ft high strip at bottom = 3102 lb.

End Reaction = F/2 = 1551 lb.

Force on Stud, per Ft Height = 3102 lb.

multiplied R x 2 for interior pile

Force on 1Ft strip at 1/2 Height = 1551 lb.

End Reaction = F/2 = 775.5 lb.

Force on Stud, per Ft Height = 1551 lb.

multiplied R x 2 for interior pile
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Install 5/8" Headed Concrete anchors x 6" long at 12" o.c. in lower 1/2 wall

Install 5/8" Headed Concrete Anchors x 6" long at 18" o.c. in upper 1/2 of wall (load per stud = 2326)

See following calculation for stud embed requirements



F2-Pile Supported Wall
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F2-Pile Supported Wall

Retained Soil Height, Hsoil = 16 Ft. S = Pile Spacing = 6 Ft.

Stem Wall Height, Hwall = 16.5 Ft.

Stem Wall Width, wstem = 10 in.

Wstem = 0.83 Ft.

Width of Base, Wbase = 2 Ft.

Base thickness, tbase = 12 in.

Tbase= 1 Ft.

Dist Toe to Face, xtoe = 14 in.

Xtoe = 1.16667 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 = 1.33 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 2529.17 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 = 2.00 Ft.

Soil Pressure:

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

Seismic Surcharge Pressure, Pseis = 7 x H PSF

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. (level, or terraced back fill)

Pressure at Depth = Ea = (Dfluid x H) + Psurch + (Pseis x H) psf

Soil

Depth

16

12

8

4
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(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 1.51 Ft

(Wstem x Hconc) + (Wbase x Tbase)

752 4512 3384 5414.4

564 3384 2538 4060.8

Pressure
Force on Wall Bending Moment Design Moment

= P x 1 Ft x S' = F x S / 8 = M x 1.6

188 1128 846 1353.6

376 2256 1692 2707.2
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170716
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5236 W. Mercer Way 0

Wall moment at various depths treating wall as beam supported by piles at ea end



F2-Pile Supported Wall

Vertical Reinforcing Steel:

fc' = 2500 psi, compressive strength

Ec =57000√fc' = 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 =wstem - 3 = 7 in.

b = 12 in., Unit height of wall

Check Rebar requirements at various elevations

Ultimate Strength Design for Braced Wall:

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

At Bottom (H = 16 ft.)

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

At 4' Up (H = 12 ft.)

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)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)

OK. Larger than Required Moment

At 8' Up (H = 8 ft.)

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)] = 73,059 in.lb. (= 6088.2 Ft.Lb.)

OK. Larger than Required Moment
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F2-Pile Supported Wall

Check Attachment of Concrete wall to Piles:

Force on 1Ft high strip at bottom = 4512 lb.

End Reaction = F/2 = 2256 lb.

Force on Stud, per Ft Height = 4512 lb.

multiplied R x 2 for interior pile

Force on 1Ft strip at 1/2 Height = 2256 lb.

End Reaction = F/2 = 1128 lb.

Force on Stud, per Ft Height = 2256 lb.

multiplied R x 2 for interior pile
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Install 5/8" Headed Concrete anchors x 6" long at 12" o.c. in lower 1/2 wall

Install 5/8" Headed Concrete Anchors x 6" long at 18" o.c. in upper 1/2 of wall (load per stud = 2326)

See following calculation for stud embed requirements



Foundation Wall F3-Cant-1
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Foundation Wall F3-Cant-1

Retained Soil Height, Hsoil = 11 Ft.

Stem Wall Height, Hwall = 11.5 Ft.

Stem Wall Width, wstem = 12 in.

Wstem = 1.00 Ft.

Width of Base, Wbase = 6.5 Ft.

Base thickness, tbase = 12 in.

Tbase= 1 Ft.

Dist Toe to Face, xtoe = 30 in.

Xtoe = 2.5 Ft.

Heel width, Xheel = 3.00 Ft.

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

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

Wall Embed, Hembed = 1.33 Ft

Weight / C.G.

Concrete Wall Weight = [(Wstem x (Hwall + Hembed)) + (Wbase x Tbase)] x Dconc = 2900 Lb. per Lineal Foot

Weight of Soil over Heel = (Xheel x [Hsoil + Hembed)) x Dsoil = 3330 Lb. per Lineal Foot

C.G. of Concrete, XbarConc =

C.G. of Soil, XbarSoil = (Xheel/2) + Wstem + Xtoe = 5.00 Ft.

Soil Pressure:

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

Seismic Surcharge Pressure, Pseis = 7 x H PSF

Surcharge Pressure, Psurch = 0 lb. per Sq.Ft. (level, or terraced back fill)

Considering pressure as fluid pressure:

Eh = Ea + (Pseis x H
2
) / 2 = 2843.5 Horizontal component of pressure (including seismic surcharge)
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Ea =

(Wstem x Hconc)(Wstem/2 + Xtoe) + (Wbase x Tbase)(Wbase/2)
= 3.09 Ft

(Wstem x Hconc) + (Wbase x Tbase)



Foundation Wall F3-Cant-1

Overturning Moment:

Moment in Stem Wall, Mot = Eh x [(Hsoil / 3)+ Hembed] = 14217.5 Ft. Lb.

Resisting Moment , Mresist = (Wwall)(XbarConc) + (Wsoil)(XbarSoil) = 25611.8 Ft. Lb.

Mresist = 1.80 > 1.5 ; OK

MOT

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 = 9 in.

b = 12 in., Unit length of wall

Ultimate Strength Design for Cantilever Wall:

Design Moment = 1.6 x Mot = 1.6 x 14217.5 = 22748 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) = 1.443 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)] = 348,141 in.lb. (= 29011.8 Ft.Lb.)

OK. Larger than Required Moment
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Foundation Wall F3-Cant-1

Reinforcing Steel in Base:

d = 9 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) = 1.443 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)] = 348,141 in.lb. (= 29011.8 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 = 4549.6 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 = 72000 OR 800 Ac = 115200

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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Foundation Wall F3-Cant-1

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

Force at Base = Eh = 2843.5 Lb. per lineal ft. d = t-3 = 7 in.

Moment in Key = 2844 x (3.5 / 2) = 4976.13 Ft.Lb. b = 12 in.

Design Moment = 1.6 x 4976.1 = 7961.8 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 = #5 Cross Section = 0.31 in
2

Rebar Spacing = 12 in.

Rebar Area per Foot = 0.31 in
2
 per Foot

Moment capability for Stem Wall:

Mu = 0.9[(As)(fySteel)(d - a/2)] = 111,075 in.lb. (= 9256.2 Ft.Lb.)
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Foundation Wall F3-Cant-1

Sliding Resistance:

Rpassive = 300

μf = 0.35 Friction Factor against soil

Eh = 2843.5 Lb. per Ft. Horizontal Load (see previous pages)

Wwall = 2900 Lb. per Ft. Wall Weight (see previous pages)

Friction Force, Ff = 1015 Lb. per Foot of wall

Net force to be resisted by wall embedment = EhNet = (Eh)- Ff = 1828.5 Lb. per Lineal Foot

(2)(EhNet)

Rpassive

= 41.9 in., Minimum

Actual Embed = 3.5 Ft.

= 42.0 in.
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Ft., Minimum embed depth to resist sliding
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D = SQRT = 3.5

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

μf x Wwall =

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 



Foundation Wall F3-Cant-1

Overturning Soil Pressure:

O.T. Moment = 14217.5 Ft. Lb. per Lineal Foot

Resisting Moment = -25612 Ft. Lb. per Lineal Foot

Net Moment, Mnet = -11394 Ft. Lb. per Lineal Foot

Pvert = Wconc + Wsoil + (PsurchxWheel)= 6230 Lb. per Lineal Foot Ref [6], Page 8-78

/Mnet/

Pvert

Bearing Pressure = Pvert

A

Pvert = 6230 Lb.

A = 6.5 Ft
2
 (Area of Base at 1' Wide)

L = 6.5 Ft.  Length of Base

e = 1.25 Ft.   

2.17

4.33

6.5 Ft.
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Lnet = = 2.00 Ft.

1 ± 6e/L = 2064.38
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Foundation Wall F4-Cant
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Design is similar to Foundation Wall F3 except that base sliding resistance is 

provided by basement slab



11 Ft Soldier Pile

GEOMETRY

Hsoil = 11 Ft., Height of retained soil Pile width = 1.30 Ft.

B = 1.3 Ft. Dia Concrete = 0 Ft.

D = 14 Ft., Embed depth of pile

S = 6 Ft., Pile spacing

Hfreeboard = 0 Freeboard height above wall for falling debris

LOAD REQUIREMENTS

Dfluid = 40 PCF, equivalent fluid density, for horizontal backslope

Pseis = 7 psf, Seismic Surcharge per foot of soil height

SOIL RESISTIVE FORCES

Ppassive = 300 PCF - apply to 2xB width and neglect first 2' embed depth

LATERAL LOADING ON PILE

Lateral Load above grade:

Fsoil_above = (Dfluid x Hsoil x 1/2)(Hsoil x S) = 14520 Lb. 

triangular load w/ reaction at H/3

Fseismic = (Pseis x Hsoil x 1/2)(Hsoil x S) = 2541 lb.

triangular load w/ reaction at H/3

Lateral Load below grade:

Fbelow1 = (Dfluid x Hsoil)(D x B) = 8008 lb.

Uniform distribution based on equivalent

pressure at bottom of wall

Acts at D / 2

Fbelow2 = (Dfluid x D x 1/2)(D x B) = 5096 lb.

triangular distribution based on

soil pressure from base of wall to base

of pile.  Acts at D/3 from bottom

Opposing soil pressure on Pile:

Foppose = (Dfluid x D x 1/2)(B x D) = 5096 lb.  Acts at D/3 from bottom

force due to the soil pressure on the

front side of the pile
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11 Ft Soldier Pile

Moment at Base of wall:

From soil pressure above:

Msoil = Fsoil_above x H/3 = Ft.Lb.

From Seismic:

Mseis = Fseis x H/3 = Ft.Lb.

Reaction Force at Base of Wall:

Rbase = Fsoil_above + Fseis + Fbelow1 + Fbelow2 - Foppose = 25069 lb.

Opposing soil force = (Ppassive x D x 1/2)(2B x (D-2)) = lb.

Opposing soil Moment = 65520 x 2D/3 = Ft.Lb.
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11 Ft Soldier Pile

Determine Pile Size

Moments on Pile:

Msoil + Mseis = Ft.Lb.

Beam Properties:

Size: W 14x159#

Ipile = 1900 in
4 E = 29000000 psi

cpile = 7.5 in Depth = 15 in.

Spile = 254 in
3 Widrh = 15.6 in.

Pile Bending Stress = (Mpilex12) / Spile = 2,955 psi

Pile Deflection =base(Hsoil x 12)
3 = 0.07 in.

15EI

Determine Lagging Size

At Bottom of Wall

Load on Lagging = (Dfluid x Hsoil) x 1/2 = 220 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 3.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 3.57 in

4

S = (1)(t)
2
 / 6 = 2.04 in

3

E = 1400000 in
2

Force on 1" wide strip = (1/12)(S)(220) = 110 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 990 in.lb.

Bending Stress = M / S = 484.9 psi

Shear Stress = (F/2) / (1 x t) = 15.7 psi
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11 Ft Soldier Pile

Determine Lagging Size

At 1/2 Height of Wall

Load on Lagging = (Dfluid x Hsoil/2) x 1/2 = 110 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 2.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 1.30 in

4

S = (1)(t)
2
 / 6 = 1.04 in

3

E = 1E+06 in
2

Force on 1" wide strip = (1/12)(S)(110) = 55 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 495 in.lb.

Bending Stress = M / S = 475.2 psi

Shear Stress = (F/2) / (1 x t) = 11.0 psi

Determine Lagging Size

At 2/3 Height of Wall

Load on Lagging = (Dfluid x Hsoil/3) x 1/2 = 73.333 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 1.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 0.28 in

4

S = (1)(t)
2
 / 6 = 0.38 in

3

E = 1E+06 in
2

Force on 1" wide strip = (1/12)(S)(73.3) = 36.667 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 330 in.lb.

Bending Stress = M / S = 880.0 psi

Shear Stress = (F/2) / (1 x t) = 12.2 psi
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16 Ft Soldier Pile

GEOMETRY

Hsoil = 16 Ft., Height of retained soil Pile width = 1.30 Ft.

B = 1.3 Ft. Dia Concrete = 0 Ft.

D = 19 Ft., Embed depth of pile

S = 6 Ft., Pile spacing

Hfreeboard = 0 Freeboard height above wall for falling debris

LOAD REQUIREMENTS

Dfluid = 40 PCF, equivalent fluid density, for horizontal backslope

Pseis = 7 psf, Seismic Surcharge per foot of soil height

SOIL RESISTIVE FORCES

Ppassive = 300 PCF - apply to 2xB width and neglect first 2' embed depth

LATERAL LOADING ON PILE

Lateral Load above grade:

Fsoil_above = (Dfluid x Hsoil x 1/2)(Hsoil x S) = 30720 Lb. 

triangular load w/ reaction at H/3

Fseismic = (Pseis x Hsoil x 1/2)(Hsoil x S) = 5376 lb.

triangular load w/ reaction at H/3

Lateral Load below grade:

Fbelow1 = (Dfluid x Hsoil)(D x B) = 15808 lb.

Uniform distribution based on equivalent

pressure at bottom of wall

Acts at D / 2

Fbelow2 = (Dfluid x D x 1/2)(D x B) = 9386 lb.

triangular distribution based on

soil pressure from base of wall to base

of pile.  Acts at D/3 from bottom

Opposing soil pressure on Pile:

Foppose = (Dfluid x D x 1/2)(B x D) = 9386 lb.  Acts at D/3 from bottom

force due to the soil pressure on the

front side of the pile
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16 Ft Soldier Pile

Moment at Base of wall:

From soil pressure above:

Msoil = Fsoil_above x H/3 = Ft.Lb.

From Seismic:

Mseis = Fseis x H/3 = Ft.Lb.

Reaction Force at Base of Wall:

Rbase = Fsoil_above + Fseis + Fbelow1 + Fbelow2 - Foppose = 51904 lb.

Opposing soil force = (Ppassive x D x 1/2)(2B x (D-2)) = lb.

Opposing soil Moment = 125970 x 2D/3 = Ft.Lb.
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16 Ft Soldier Pile

Determine Pile Size

Moments on Pile:

Msoil + Mseis = Ft.Lb.

Beam Properties:

Size: W 14x159#

Ipile = 1900 in
4 E = 29000000 psi

cpile = 7.5 in Depth = 15 in.

Spile = 254 in
3 Widrh = 15.6 in.

Pile Bending Stress = (Mpilex12) / Spile = 9,095 psi

Pile Deflection =base(Hsoil x 12)
3 = 0.44 in.

15EI

Determine Lagging Size

At Bottom of Wall

Load on Lagging = (Dfluid x Hsoil) x 1/2 = 320 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 3.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 3.57 in

4

S = (1)(t)
2
 / 6 = 2.04 in

3

E = 1400000 in
2

Force on 1" wide strip = (1/12)(S)(320) = 160 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 1440 in.lb.

Bending Stress = M / S = 705.3 psi

Shear Stress = (F/2) / (1 x t) = 22.9 psi
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16 Ft Soldier Pile

Determine Lagging Size

At 1/2 Height of Wall

Load on Lagging = (Dfluid x Hsoil/2) x 1/2 = 160 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 2.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 1.30 in

4

S = (1)(t)
2
 / 6 = 1.04 in

3

E = 1400000 in
2

Force on 1" wide strip = (1/12)(S)(160) = 80 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 720 in.lb.

Bending Stress = M / S = 691.2 psi

Shear Stress = (F/2) / (1 x t) = 16.0 psi

Determine Lagging Size

At 2/3 Height of Wall

Load on Lagging = (Dfluid x Hsoil/3) x 1/2 = 106.67 psf

For temporary lagging, design for 

50% lateral soil pressure & omit seismic

Lagging Thickness = 1.5 in.

Section properties for unit height:

I = (1)(t)
3
 / 12 = 0.28 in

4

S = (1)(t)
2
 / 6 = 0.38 in

3

E = 1400000 in
2

Force on 1" wide strip = (1/12)(S)(106.7) =53.33333 lb.

Moment on 1" wide strip = (F)(S x 12) / 8 = 480 in.lb.

Bending Stress = M / S = 1280.0 psi

Shear Stress = (F/2) / (1 x t) = 17.8 psi
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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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