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SCOPE:  CLIENT REQUESTED STRUCTURAL ENGINEERING TO 
PROVIDE DESGIN FOR A TEMPORY SHEET PILE WALL IN KITTITAS 

COUNTY, WASHINGTON. 
 

BASIS OF DESIGN IS DRAWINGS PROVIDED BY CLIENT.  NO 
ANALYSIS AND DESIGN OF BRACING, TEMPORARY OR 
PERMANENT, REQUESTED OR CONDUCTED.  ALL BRACING, 

TEMPORARY AND PERMANENT, SHALL BE RESPONSIBILITY OF 
CONTRACTOR.   
 

LOADS:  2018 IBC/ASCE 7-16 
 

SOILS: PER QUALITY GEO REPORT, DATED 3-14-2022 
 
  γ = 115 PCF 

  ka = 0.39 
  ka = 0.808 (W/ BACKSLOPE) 

  kp = 1.74 
  φ = 35.1° 
 

SURCHARGE: 240 PSF 
   
WALL IS INTENDED TO PROVIDE TEMPORY SLOPE STABILITY TO 

AID IN THE CONSTRUCTION OF NEW STRUCTURE (BY OTHERS) ON 
THE PROPERTY.  MINIMUM EMBEDMENT FOR TEMPORY SHORING 

WALLS PER AASHTO. 
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Technical Hotline: 1-866-875-9546  |  engineering@nucorskyline.com www.nucorskyline.com

PZ
PZ Hot Rolled Steel Sheet Pile

SECTION

Width 
(w)

in
mm

Height 
(h)

in
mm

THICKNESS
Cross 

Sectional 
Area

in2/ft
cm2⁄m

WEIGHT SECTION MODULUS

Moment 
of Inertia 

in4/ft
cm4/m

COATING AREA

Flange
(tf)

in
mm

Web 
(tw)

in
mm

Pile 

lb/ft
kg/m

Wall 

lb/ft2

kg/m2

Elastic 

in3/ft
cm3/m

Plastic 

in3/ft
cm3/m

Both 
Sides

ft2/ft of single
m2/m

Wall 
Surface

ft2/ft2

m2/m2

PZ 22 22.00
559

9.0
229

0.375
9.50

0.375
9.50

6.47
136.9

40.3
60.0

22.0
107.4

18.1
973

21.79
1171.4

84.38
11500

4.48
1.37

1.22
1.22

PZ 27 18.00
457

12.0
305

0.375
9.50

0.375
9.50

7.94
168.1

40.5
60.3

27.0
131.8

30.2
1620

36.49
1961.9

184.20
25200

4.48
1.37

1.49
1.49

PZ 35 22.64
575

14.9
378

0.600
15.21

0.500
12.67

10.29
217.8

66.0
98.2

35.0
170.9

48.5
2608

57.17
3073.5

361.22
49300

5.37
1.64

1.42
1.42

PZ 40 19.69
500

16.1
409

0.600
15.21

0.500
12.67

11.77
249.1

65.6
97.6

40.0
195.3

60.7
3263

71.92
3866.7

490.85
67000

5.37
1.64

1.64
1.64
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PZ
PZ Hot Rolled Steel Sheet Pile

Delivery Conditions & Tolerances

ASTM A6

Mass ± 2.5%

Length + 5 inches – 0 inches

Interlock Combinations

Maximum Rolled Lengths*

PZ 105.0 feet (32.0 m)

* Longer lengths may be possible upon request.

Fabricated Corner Piles

FC - MC -α

α α

α

4" 
101.6 mm

4" 
101.6 mm

Length of T and
Angle Varies

Female or Male Corner T Pile

PZ

ASTM
YIELD STRENGTH

ksi MPa

A328 39 270

A572 Grade 50 50 345

A572 Grade 60 60 415

A588 50 345

A690 50 345

 Highlighted fields  represent the most commonly used and readily available steel grades.

Available Steel Grades

Transitional Piles

A C

B D

SKAP

Gr: A572 Gr. 60

Wt: 8.95 lb/ft  13.3 kg/m

A: 1.97”  50.0 mm

B: 0.69”  17.5 mm

C: 1.61” 40.9 mm

D: 0.02” 0.5 mm

Corner Piles

90º

A

B

SKP90

Gr: A572 Gr. 60

Wt: 8.97 lb/ft 
13.3 kg/m

A: 1.24”
31.5 mm

B: 1.76”
37.1 mm

135º
A

B

SKP45

Gr: A572 Gr. 60

Wt: 9.08 lb/ft 
13.5 kg/m

A: 2.05”
52.1 mm

B: 0.70”
17.8 mm

90º

A

B

SKPT

Gr: A572 Gr. 60

Wt: 11.30 lb/ft 
16.8 kg/m

A: 1.23”
31.2 mm

B: 1.46”
37.1 mm

A

SKPM

Gr: S355 GP/ Gr. 60

Wt: 6.13 lb/ft 
9.1 kg/m

A: 1.26”
32.0 mm

A

SKPF

Gr: S355 GP/ Gr. 60

Wt: 6.13 lb/ft 
9.1 kg/m

A: 0.96”
24.4 mm



Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

RetainPro (c) 1987-2019,  Build 11.20.03.31 Equation ReportLicense : KW-06058117
License To : MC SQUARED, INC.

Project Name/Number : 2022-0291 bac

Coulomb equation for active earth pressure coefficient,

26.6

90.00

0.8082 26.0 26.0
90.00 90.00 0.0

90.00 0.0 90.00 26.6

0.0

26.0

0.8082 0.8082 0.0 90.00

90.000 Clockwise angle from horizontal to back face of wall, degrees

25.970 Angle of internal friction of selected soil, degrees

0.000 Angle of friction at back of wall

26.600 Angle of backfill slope from horizontal

Description:

NG Engineering LLC
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*Accounts for back slope.



File: M:\PROJECTS\Casto, Devin\2022-0291 - Casto Sheet Pile Wall (Cle Elum)\Documents\Sheet Pile Design.sh8

Licensed to   Michael Dominguez     MC Squared Inc

<ShoringSuite>   CIVILTECH SOFTWARE  USA   www.civiltechsoftware.com

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS
Based on pile spacing: 1.0 foot or meter

User Input I:   E (ksi)=29000.0,    I (in4)/foot=361.2

Force Equilibrium
Moment Equilibrium

0 1 ksf

Net Pressure Diagram

Depth(ft)
0

5

10

15

20

25

30

35

40

45

50

55

0

5

10

15

20

25

30

35

40

45

50

55

Depth(ft) Max. Shear=22.97 kip

22.97 kip 0

Shear Diagram

Max. Moment=119.07 kip-ft

119.07 kip-ft 0

Moment Diagram

Top Deflection=1.77(in)
Max Deflection=1.77(in)

1.769(in) 0

Deflection Diagram
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Total wall embedded 38', accounts for 20% increase per USS Design Manual.
Total wall height = 46'



<Surcharge> CIVILTECH SOFTWARE USA  www.civiltechsoftware.com

Pressure (ksf)
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

Depth(ft)
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Max. Pressure= 0.12

At depth= 0.50
Z

0.12
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0.12
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0.50 0.12 Max.

Licensed to   Michael Dominguez     MC Squared Inc

Date: 5/10/2022        File: M:\PROJECTS\Casto, Devin\2022-0291 - Casto Sheet Pile Wall (Cle Elum)\Documents\Surcharge.lp8

Wall Height, H= 10                         Load Depth at Surface, D= 0

Load Factor of Surcharge Loading = 1

Flexible Wall Condition -- Movement or deflection are allowed.

Max. Pressure = 0.120   at depth = 0.50

Infinite Surcharge, Q=0.240                  Wayne-Teng Equation (Modified Boussinesq) 

UNITS: LENGTH/DEPTH: ft, Qpoint: kip, Qline: kip/ft, Qstrip/Qarea/PRESSURE: ksf



Xp=0,Xa=0
Xp=32.0 Xa=32.0

Z=0, Wall Top

Z=8.0, Wall Base

Z=16.0

<EarthPres> CIVILTECH SOFTWARE   www.civiltechsoftware.com  *  Licensed to   Michael Dominguez     MC Squared Inc

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 5/11/2022           File: M:\PROJECTS\Casto, Devin\2022-0291 - Casto Sheet Pile Wall (Cle Elum)\Documents\Lateral Pressure.ep8

* INPUT DATA *

Wall Height=8.0        Total Soil Types= 2

Soil No. Weight Saturate Phi Cohesion Nspt Type Description

1 115.2 115.2 6.1 0.0 0 4 Sand

2 115.2 115.2 15.7 0.0 0 4 Sand

Ground Surface at Active Side:

Line Z1 Xa1 Z2 Xa2 Soil No. Description

1 0.0 0.0 0.0 800.0 1 Sand

Ground Surface at Passive Side:

Line Z1 Xp1 Z2 Xp2 Soil No. Description

1 8.0 0.0 8.0 800.0 2 Sand

Wall Friction Options: 1.* No wall friction

Wall Batter Angle = 0

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*

Water Density = 62.4

Water Pressure: 1.* No seepage at wall tip

* OUTPUT RESULTS *

Eae (Total Force above Base)= 2.98  per one linear foot (or meter) width along wall height

Ea (Total Static Force above Base)= 2.98
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Phi angle selected to provide active pressure equivalent to effects of back slope.



Driving Pressure above Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 Z2 Pa2 Slope Ka or Ko

0.00 0.00 8.00 0.74 0.0930 0.8072

Driving Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pa1 Z2 Pa2 Slope Ka or Ko

8.00 0.74 16.00 1.49 0.0930 0.8072

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 1

Z1 Pp1 Z2 Pp2 Slope Kp

8.00 0.00 16.00 1.61 0.201 1.7420

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf

Date: 5/11/2022    File Name: M:\PROJECTS\Casto, Devin\2022-0291 - Casto Sheet Pile Wall (Cle Elum)\Documents\Lateral Pressure.ep8


