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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

y = 115 PCF

ka = 0.39

ka = 0.808 (W/ BACKSLOPE)
kp = 1.74

¢ = 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.



MC SQUARED, INC.

OLYMPIA, WASHINGTON 98506

Job:_ 1011~ 014\ (Aso guéer Pme wall

(360) 754-9339 Date:__ 9 -9-10%2 By: N¥G
FAX (360) 352-2044
Sheet: Page of
sneerT PTLE DEsTqr | seeTeH AND Asspe s SorL PLoPeBTIES
— =
on |\
\
2
WALL  T5 TorenpeQ T
§= \sper RE TemgonAl. SETMEL
— Ka)= WS Ty NoT BNV deD
RN 80", Max 4
4=35.1\° dQaow ® /S‘O == W Cord.
Qucy.
Deszen Ao
_ w| Bacslop
Wz 0.%08
(0-80BY) I
= A% psF[ET Y= \\S ocf
_ | sutenmarye Vs v
= M0 psF §-15.1°
:—\, AsSyme_ NOo . PZ35 SHELT prLE
_— d€e (UT SHeEeT
PexuAaTe  DRrug EyISTS G w®p oF swPL. A4 TiopsF
_ SURCAMRGY < Pootd (o] TP TF walL IS (ocaTED
WEMIV TOTAL WAL NETGHTS
_ Vel suolsnG  Gurre,  Assuming  AASHID TempoLaly  5HokINg
! '
Aop Wl wmeap  —> 343 9Ay 35
Momewr  CApACT™ = (©U)(s0)(485) - 121.25 Fru
_ \T
VerLecTren) Allovw = l%%((%)_ - Lo



Nate
Text Box
8'-0", Max

Nate
Text Box
(8)(12)
  (50)

Nate
Line

Nate
Text Box
1.92"

Nate
Text Box
PZ35

Nate
Text Box
48.5

Nate
Text Box
121.25


NUCOaOr
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PZ Hot Rolled Steel Sheet Pile

t

h
w | w |
Pz
THICKNESS & WEIGHT SECTION MODULUS COATING AREA
ross
Sectional Moment

Width Height Flange Web Area Pile Wall Elastic Plastic of Inertia Both Wall

(w) (h) (tg) (ty) Sides Surface
in in in in in?/ft Ib/ft Ib/ft? in®/ft in3/ft in/ft ft¥/ft of single ft/ft2

SECTION mm mm mm mm cm%m kg/m kg/m? cm3/m cm3/m cm4/m m2/m m2/m?
Pz 22 22.00 9.0 0.375 0.375 6.47 40.3 220 181 2179 84.38 4.48 122
559 229 9.50 9.50 136.9 60.0 107.4 973 171.4 11500 1.37 1.22
Pz 27 18.00 12.0 0.375 0.375 7.94 40.5 270 30.2 36.49 184.20 4.48 1.49
457 305 9.50 9.50 1681 60.3 131.8 1620 1961.9 25200 137 1.49
PZ 35 22.64 14.9 0.600 0.500 10.29 66.0 35.0 48.5 5717 361.22 5.37 1.42
575 378 15.21 12.67 217.8 98.2 170.9 2608 3073.5 49300 164 142
PZ 40 19.69 16.1 0.600 0.500 177 65.6 40.0 607 71.92 490.85 5.37 164
500 409 15.21 12.67 2491 976 195.3 3263 3866.7 67000 164 1.64

Technical Hotline: 1-866-875-9546 | engineering@nucorskyline.com www.nucorskyline.com
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NUCOaOr
SKYLINE

PZ Hot Rolled Steel Sheet Pile

Available Steel Grades

Pz
YIELD STRENGTH
ASTM
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.

Corner Piles Transitional Piles

A A
’ o, T
o, T
1 V)
SKP90 SKP45 SKPT SKPF SKPM
Gr: A572 Gr. 60 Gr: A572 Gr. 60 Gr: A572 Gr. 60 Gr: S355 GP/ Gr. 60 Gr: S355 GP/ Gr. 60 Gr:  A572 Gr. 60
Wt: 8.97 Ib/ft Wt: 9.08 Ib/ft Wt: 11.30 Ib/ft Wt 6.13 Ib/ft Wt: 6.13 Ib/ft Wt:  8.95Ib/ft 13.3 kg/m
13.3 kg/m 13.5 kg/m 16.8 kg/m 9.1 kg/m 9.1 kg/m A 1977 50.0 mm
A 1247 A: 205" A: 1237 A: 0.96” A 1.26” B: 0.69” 17.5 mm
31.5 mm 521 mm 31.2 mm 24.4 mm 32.0 mm C: 161" 40.9 mm
B: 176" B: 070" B: 146" D: 002 05 mm
371 mm 17.8 mm 371 mm
Fabricated Corner Piles
4" Length of T and
101.6 mm Angle Varies
FC-a MC - a
Female or Male Corner T Pile
Delivery Conditions & Tolerances Interlock Combinations
ASTM A6
Mass +2.5% a
Length +5inches — 0inches
Maximum Rolled Lengths* J
Pz 105.0 feet (32.0m)
* Longer lengths may be possible upon request.
Technical Hotline: 1-866-875-9546 | engineering@nucorskyline.com www.nucorskyline.com
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License : KW-06058117 Equation Report
License To : MC SQUARED, INC.

Coulomb equation for active earth pressure coefficient, K

sin(a + ¢)

K, =

sinoc sin(ec - 5)| 1+ \/ sin($ + &) sin($ — B)

sin{o — &) sin(cx + B)

K,(Horiz) = K, cos(90 + & — o)
a a
90.000 Clockwise angle from horizontal to back face of wall, degrees
25.970 Angle of intemal friction of selected soil, degrees
0.000 Angle of friction at back of wall

26.600 Angle of backfill slope from horizontal

™ oo 2

2

gin:“'{ %00 4 260 )

K= 0.8082

sinz 90.00 sin{ 90.00 __

K, (Horiz)= 0.8082 = ose2  cos(90 + 00 —

*Accounts for back slope.

Description:

sin{ 260 + 00 }sin( 260 — 26.6}

0.0}1+.\/

90.00 ].

sin(

9000 — 00 }sin[

90.00 4 26.6 }
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, | (in4)/foot=361.2
File: M:\PROJECTS\Casto, Devin\2022-0291 - Casto Sheet Pile Wall (Cle Elum)\Documents\Sheet Pile Design.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to Michael Dominguez MC Squared Inc
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Total wall embedded 38', accounts for 20% increase per USS Design Manual.
Total wall height = 46'
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At depth= 0.50
25 L <Surcharge> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

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

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=32.0

Xa=32.0

z=0,Wal Top . _

Z=8.0, Wall Base

Xp=0,Xa=0

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
Phi angle selected to provide active pressure

Ground Surface at Active Side: equivalent to effects of back slope.

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



