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Project Description

Scope of Work

Basis of Design

Soldier Pile Walls [Per Nelson Geotechnical Associates, Inc. Report #8797822, dated 01/09/2023]

Active Pressure 40 pcf [per geotech]

At-Rest Pressure 60 pcf [per geotech]

Passive Pressure 200 psf (Includes Factor of Safety = 2.0) [per geotech]

Seismic Surcharge 8H psf [per geotech]

Description
Project Summary

By
BTJ

Date
01/27/23

Checked Date

Scale Sheet No.

Project
Rose Hill Mukilteo

Job No.

The project involves the construction of new mixed-use building in Mukilteo, WA. A parking garage will be constructed 

below the commercial and residential space. The site slopes about one story from south to north. Approximately a 215' 

length of structural cantilevered concrete retaining walls up to 17' tall are required along the property lines. The rest of 

the site will utilize slope cuts. These retaining walls and slope cuts are designed per the recommendations from the 

geotechnical engineer. 
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Provide stamped structural calculations and drawings in accordance with the current building code and per the 

recommendations of the geotechnical engineer.
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17'-0" LC1 5'-9" 30" W21x111 20.4 1.16

LC2 5'-9" 30" W21x111 19.2 1.47

LC3 5'-9" 30" W21x111 22.3 1.72

LC4 5'-9" 30" W21x111 19.9 1.71

16'-0" LC1 5'-9" 30" W21x111 19.2 0.86

LC2 5'-9" 30" W21x111 18.1 1.12

LC3 5'-9" 30" W21x111 21.1 1.3

LC4 5'-9" 30" W21x111 18.8 1.3

14'-0" LC1 5'-0" 30" W18x86 16.0 0.63

LC2 5'-0" 30" W18x86 15.1 0.82

LC3 5'-0" 30" W18x86 17.8 1

LC4 5'-0" 30" W18x86 15.8 1

12'-0" LC1 8'-0" 30" W18x86 16.5 0.58

LC2 8'-0" 30" W18x86 15.6 0.75

LC3 8'-0" 30" W18x86 18.6 1

LC4 8'-0" 30" W18x86 16.5 0.95

10'-0" LC1 8'-0" 24" W14x61 15.0 0.63

LC2 8'-0" 24" W14x61 14.3 0.81

LC3 8'-0" 24" W14x61 17.4 1.2

LC4 8'-0" 24" W14x61 15.2 1.06

8'-0" LC1 8'-0" 24" W14x48 12.1 0.28

LC2 8'-0" 24" W14x48 11.5 0.36

LC3 8'-0" 24" W14x48 14.4 0.59

LC4 8'-0" 24" W14x48 12.6 0.52

6'-0" LC1 8'-0" 24" W10x33 9.2 0.22

LC2 8'-0" 24" W10x33 8.7 0.26

LC3 8'-0" 24" W10x33 11.4 0.5

LC4 8'-0" 24" W10x33 9.8 0.42

*Refer to the Shoring Suite Outputs to follow

LC1=D+H FS=1.5

LC2=D+0.7E+H FS=1.1

LC3=D+L+H FS=1.5

LC4=D+0.525E+0.75L+H FS=1.1
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Wall Design

By
BTJ

Date
01/27/23

Checked Date

Scale Sheet No.

Project
Rose Hill Mukilteo

Job No.

Deflection (in)Pile Size*
Min. Embed 

(ft)

Wall Design Summary

Retaining 

Height
LC Spacing Pile Dia.
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Wall Ht = 17 ft Earth Pressure = 40 pcf Traffic 80 psf

Pile Spacing = 5.5 ft Seismic Load = 8 H psf

DESIGN LOADS

Soil Load = 637.50 plf Worst case loading applied over "D" of bottom lagging

Seismic Load = 127.50 plf

Traffic Load = 75 plf

GOVERNING LOADS Loads reduced by 50% per geotech

0.6*(D+L+W+H) = 356.25 plf ASCE 2.4.1 load case 7

0.6*(D+0.7E+H) = 363.38 plf ASCE 2.4.1 load case 8

LAGGING PROPERTIES per 2018 NDS 

Lagging Size = 4x12 HF#2

Pressure Treated = Yes

Load Duration = Permanent

W = 3.5 in CD = 0.90 CF = 1.10 Ci Fb = 0.80

D = 11.25 in CD seismic = 1.6 Cfu = 1.10 Ci Fv = 1.00

A = 39.38 in
2

CM Fb = 1.00 Cr = 1.15

S = 22.97 in
3

CM Fv = 0.97

Fb = 850 F'b=Fb*CD*CM*CF*Cfu*Ci*Cr= 851.598 psi F'b seismic= 1513.95 psi

Fv = 150 F'v=Fv*CD*CM*Ci= 130.95 psi F'v seismic= 186.24 psi

BENDING DESIGN

Load Case 7 Load Case 8

MMAX =WL
2
/8 1347.1 Ft# MMAX =WL

2
/8 1374.0 Ft#

fb =M/S = 703.8 psi fb =M/S = 717.851 psi

fb/F'b = 82.6% fb/F'b = 47.4%

SHEAR DESIGN

Load Case 7 Load Case 8

VMAX = WL/2 = 979.7 # VMAX = WL/2 = 999.3 #

fv = 3/2*V/A = 37.32 psi fv = 3/2*V/A = 38.07 psi

fv/F'v = 28.5% fv/F'v = 20.4%

SUMMARY

Lagging Size = 4x12 HF#2 Governing Load Case = 0.6D+W+H

Max Pile Spacing = 5.5 ft Bending Stress = 82.6% OK

Max Retained Ht = 17 ft Shear Stress = 28.5% OK

BTJ

Lagging Design

NW WA Rehab Hospital

WALL GEOMETRY

LAGGING DESIGN updated 7/21/2016
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Wall Ht = 10 ft Earth Pressure = 40 pcf Traffic 80 psf

Pile Spacing = 7.5 ft Seismic Load = 8 H psf

DESIGN LOADS

Soil Load = 375.00 plf Worst case loading applied over "D" of bottom lagging

Seismic Load = 75.00 plf

Traffic Load = 75 plf

GOVERNING LOADS Loads reduced by 50% per geotech

0.6*(D+L+W+H) = 225.00 plf ASCE 2.4.1 load case 7

0.6*(D+0.7E+H) = 213.75 plf ASCE 2.4.1 load case 8

LAGGING PROPERTIES per 2018 NDS 

Lagging Size = 4x12 HF#2

Pressure Treated = Yes

Load Duration = Permanent

W = 3.5 in CD = 0.90 CF = 1.10 Ci Fb = 0.80

D = 11.25 in CD seismic = 1.6 Cfu = 1.10 Ci Fv = 1.00

A = 39.38 in
2

CM Fb = 1.00 Cr = 1.15

S = 22.97 in
3

CM Fv = 0.97

Fb = 850 F'b=Fb*CD*CM*CF*Cfu*Ci*Cr= 851.598 psi F'b seismic= 1513.95 psi

Fv = 150 F'v=Fv*CD*CM*Ci= 130.95 psi F'v seismic= 186.24 psi

BENDING DESIGN

Load Case 7 Load Case 8

MMAX =WL
2
/8 1582.0 Ft# MMAX =WL

2
/8 1502.9 Ft#

fb =M/S = 826.5 psi fb =M/S = 785.204 psi

fb/F'b = 97.1% fb/F'b = 51.9%

SHEAR DESIGN

Load Case 7 Load Case 8

VMAX = WL/2 = 843.8 # VMAX = WL/2 = 801.6 #

fv = 3/2*V/A = 32.14 psi fv = 3/2*V/A = 30.54 psi

fv/F'v = 24.5% fv/F'v = 16.4%

SUMMARY

Lagging Size = 4x12 HF#2 Governing Load Case = 0.6D+W+H

Max Pile Spacing = 7.5 ft Bending Stress = 97.1% OK

Max Retained Ht = 10 ft Shear Stress = 24.5% OK

BTJ

Lagging Design

NW WA Rehab Hospital

WALL GEOMETRY

LAGGING DESIGN updated 7/21/2016
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CASE 2


