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6 Bﬁg%t Engimeeﬁng, nc. Consulting Structural and Civil Engineering

Date: July 2025 By: SL, AB BEI No. SheetNo. 1 of 6 Sheets

Subject: Engineering Services for 30% Remedial Design for Lower Duwamish Waterway Middle Reach

A - DESIGN CRITERIA AND GENERAL INFORMATION
Relevant Codes and Standards

ACI 318-19 Building Code Requirements for Structural Concrete and Commentary, 2019
AISC Steel Construction Manual, Fifteenth Edition, 2017

ASCE/ SEI 7-16 Minimum Design Loads and Associated Criteria for Building and Other
Structures

AWS D1.1/D1.1M: 2020 Structural Welding Code-Steel
IBC (International Building Code), 2021
SBC (Seattle Building Code), 2021

B - MATERIAL PROPERTIES

Structural Steel

Wide flange shapes: ASTM A572 or ASTM A992, Grade 50, unless otherwise noted.
Tees, channels, angels, plates & bars: ASTM A36, unless otherwise noted.

Pipe Piles: ASTM A252, Grade 3, fy = 45ksi, or API 5Lx42 or API 5L.x52

Pipe for Cofferdam: ASTM A252, fy = 50ksi

Sheet Piles: ASTM A572, Grade 50, fy = 50ksi (Type PZ or AZ)

Welding: 70XX Electrodes




STRUCTURAL GENERAL NOTES
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VAULT SERIAL

DESIGN CRITERIA

APPLICABLE BULDING NOTES AND CODES
CITY OF SEATTLE BUILDING CODE, SBC 2021 EDITION
INTERNATIONAL BUILDING CODE, IBC 2021 EDITION, EXCEPT WHERE QTHER CODES ARE MORE
RESTRICTIVE,

QUTFALLS AND STRUCTURE PROTECTION

ALL OUKTFALLS OR STRUCTURES NEAR DREDGING OR EXCAVATION SHALL BE PROTECTED PRIOR TO START OF
WORK.

FOUNDATION PILING

CONSULT SOILS REPORT BY ANCHOR QEA, DATED XXXX FOR FOUNDATION DREDGING AND BACKFILL INFORMATION.

STRUCTURAL STEEL PILES
STEEL PIPE PILES — X" DIA. WITH X" MINIMUM WALL THICKNESS PER ASTM A252, GRADE 3, FY=50 KSl.

SHEET PILES — WALL 1
INTERLOCKING STEEL SHEET PILES SHALL BE NEW, CONFORMING TO ASTM A572, GRADE 50.
MINIMUM WEB OR FLANGE THICKNESS = 0.375 INCHES
MINIMUY ELASTIC SECTION MODULUS = 48.0 IN* /FT

DOUBLE WALL SHEET PILE WALL SYSTEM — WALL 2
INTERLOCKING STEEL SHEET PILES SHALL BE NEW, CDNFORMING TO ASTM A572, GRADE 50.
MINIMUM WEB OR FLANGE THICKNESS = 0.50 INCHE
MINIMUM ELASTIC SECTION MODULUS = 48.0 IN* /FT

SHEET PILE INTERLOCKS SHALL BE WATERTIGHT TO THE PILE DEPTH INDICATED ON THE PLANS,

WATERSTOP:

A) LQUID SEAL - AKILA SEALING SYSTEM BY ARCELORMITTAL.
B) REPAIR STRING — ULTRASEAL KM BY ADEKA.

C) REPAIR CAULK — ULTRASEAL P-201 BY ADEKA.

D) OR APPROVED EQUAL.

SUBMITTALS:

1. TYPE, SIZE AND MATERIAL PROPERTIES OF SHEET PILE.

2. WATERSTOP MANUFACTURER'S DATA SHEETS.

3. SHOP DRAWING SHOWING PILING PLAN AND WELDING DETAILS,

4. EQUIPMENT, MEANS AND METHODS OF PILE AND WATERPROOFING INSTALLATION AND REPAIR.

STRUCTURAL STEEL
PLATES AND BARS SHALL BE NEW AND CONFORM TO ASTM A572, GRADE 50.

WELDING
ALL WELDING SHALL CONFORM TO AWS D1.1 WELDING CODE. MINIMUM SIZE WELDS ¥s' CONTINUOUS FILLET. WELDING
ELECTRODES SHALL BE 70XX SERIES CONFORMING TO ANSI/AWS D1.1 TABLE 3.1 AND ELECTRODE SPECIFICATION AWS AS.
WELDING SHALL BE CONDUCTED BY WABO CERTIFIED WELDER.

PAINTING
STRUCTURAL STEEL SHALL BE COATED IN CONFORMANCE WITH SPECIFICATIONS.

CONCRETE

ALL DETAILING, FABRICATION, AND ERECTION OF REINFORCING BARS, UNLESS OTHERWISE NOTED, SHALL BE IN
ACCORDANCE WITH MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES ACI 315,
LATEST EDITION. CONCRETE CONSTRUCTION SHALL CONFORM TO ACI 318 BUILDING CODE, LATEST EDITION.

DESIGN STRENGTH
UNDERWATER CEMENT GROUT SHALL CONFORM TO ASTM C1107 AND CRD—C-621 F'C=5000 PSI AT 28 DAYS.

REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM A615, GRADE 60.

30% SUBMITTAL (NOT FOR CONSTRUCTION)

MISCELLANEOUS

SUBMIT ALL REQUIRED SHOP DRAWINGS AND RECEIVE THEIR SATISFACTORY REVIEW FROM THE PROJECT
REPRESENTATIVE PRIOR TO FABRICATION.

COORDINATE AND VERIFY ALL DIMENSIONS WITH GENERAL AND CIVIL DRAWINGS AND CONDITIONS AT THE PROJECT SITE
PRIOR TO STARTING WORK, AND NOTIFY THE PROJECT REPRESENTATIVE IMMEDIATELY OF ANY DISCREPANCIES.

BACKGROUND AND EXISTING STRUCTURES ON THESE DRAWINGS INDICATE THE LATEST INFORMATION AVAILABLE.
CONTRACTOR SHALL LOCATE AND POTHOLE EXISTING UTILITIES ALONG THE WALL ALIGNMENTS PRIOR TO DRIVING SHEET
PILES.

PROVIDE TEMPORARY ERECTION BRACING AND SHORING AS REQUIRED FOR STABILITY OF THE STRUCTURE Al
ADJACENT STRUCTURES, DURING ALL PHASES OF CONSTRUCTION. REFER TO PROJECT SPECIFICATIONS FOR INFORMATION
NOT CONTAINED IN THESE GENERAL NOTES.

STRUCTURAL GENERAL NOTES
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GENERAL NOTES

1. EXISTING TOPOGRAPHY, STRUCTURES, AND SITE FEATURES ARE
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Bﬂg%f Engimeeﬁng, nc.

Consulting Structural and Civil Engineering

Date:

July 2025 By: SL, AB

BEI No.

Subject: Engineering Services for 30% Remedial Design for Lower Duwamish Waterway Middle Reach

C-

Sheet No.

1

of 6 Sheefts

FOUNDATION
1. Retaining Walls

Design Soil Lateral Pressures — RM 2.2W

Retained Water EL 10.0' (MLLW, - - )
( ) Additional loads prohibited on shoring
Existing Sedi Surface EL 10.0° (MLL / above the existing sediment surface
isting Sediment Surface 0" (MLLW) during construction
— - —_—— X
m
n
=
60 psf A psf 64 pef ‘c_cn
7}
1ft Ignore Passive T
Earth Pressure 2
in Upper 2-feet <
£
Over-Dredge 2
Surface e«
EL -3.0'
ANZNZNZNY X
/ r,\,/k\/// )N 2 ft (MLLW)
. AN 4
D pcf
| Sediment _| EL-7.0'
Alluvium (MLLW)
€
7}
£
T
E pcf 2
1t s
—
Upland Upland Hydrostatic Active Earth Pressure Passive Earth Pressure
Live-Load Bulkhead / Pressure Not to Scal
Surcharge Overburden © Scale
Pressure Pressure
(See Note 1) Coefficients
Variable Unit Yielding Walls Non-Yielding Walls
A psf 369 569
B pcf 14 20
C pcf 19 29
D pef 95
E pcf 198
NOTES:
1. The lateral earth pressure diagram assumes the temporary bulkhead is installed at the toe
of an existing ecology block wall, which retains roughly 11 feet of soil above the proposed
temporary bulkhead. The upland bulkhead/overburden pressure accommodates for the
additional pressures induced by the existing wall and retained soil
2. Yielding walls are those walls that will deform at least 0.001 times the height of the wall.
Yield walls use active and passive earth pressure coefficients.
3. Non-yielding walls use at rest earth pressure coefficients.
4. Passive pressures are Ultimate values and do not include a factor of safety. We
recommend applying a factor of safety of at least 1.5 when com puting static passive
pressures.
5. Ignore the contribution of the upper 2 feet of soil at the base of the wall when com puting
passive pressures.
6. Passive Pressure acts over 3 pile diameters.

Publish Date: 2025/08/13 2:31 PM | User: jg
Filepath: D\Users\gregg\Desktop\006 7-RP-0.

teral Earth Pressures.dwg Figure E4-1

ANCHOR
QEAEET

Figure E4-1

Lateral Earth Pressure Diagram - RM 2.2 Temporary Bulkhead

Appendix D - Geotechnical Design Analysis
Preliminary (30%) Remedial Design Basis of Design Report for LDW Middle Reach
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_Upland Live-Load Surcharge Pressure = 250 PSF

Existing Upland Surface EL 21.0" (MLLW)
A pcf
y £
74 psf Retained Water Tt K
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3
o
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ft r Earth Pressure §
64 pcf in Upper 2-feet
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Surface
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” YRR 2. (MLLW)
—_—— s
EL-7.0' Sediment £ g 7.0
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D pcf 2
Alluvium uEJ
1t
/ NG
Upland Hydrostatic Active Earth Pressure Passive Earth Pressure
Live-Load Pressure
Surcharge Coefficients
Pressure Not to Scale Variable Unit Yielding Walls Non-Yielding Walls
A pef 37 57
B pef 18 28
C pcf 14 20
D pcf 19 29
E pef 95
F pcf 198
NOTES:
1. Yielding walls are those walls that will deform at least 0.001 times the height of the wall.
Yield walls use active and passive earth pressure coefficients.
2. Non-yielding walls use at rest earth pressure coefficients.
3. Passive pressures are Ultim ate values and do not include a factor of safety. We
recommend applying a factor of safety of at least 1.5 when com puting static passive
pressures.
4. Ignore the contribution of the upper 2 feet of soil at the base of the wall when
computing passive pressures.
5. Passive Pressure acts over 3 pile diameters.
Publish Dat
Filepath: D:\Users\igreg Lateral Earth Pressures.dwg Figure E4-1t
ANCHOR Figure E4-1b
QEA EES Lateral Earth Pressure Diagram - RM 2.2 Temporary Bulkhead

Appendix D

- Geotechnical Design Analysis

Preliminary (30%) Remedial Design Basis of Design Report for LDW Middle Reach
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Subject: Engineering Services for 30% Remedial Design for Lower Duwamish Waterway Middle Reach

Retained Water EL 12.0' (MLLW) Additional loads prohibited on shoring
xS above the existing sediment surface
during construction
. e .. LY
O
Sediment Surface Varies
EL 0.0'to 10.0"' (MLLW) T
]
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Sediment _ ® EL-13.0' |
Alluvium S (MLLW)
1ft
Hydrostatic Active Earth Pressure Passive Earth Pressure
Pressure Not to Scale
Coefficients
Variable Unit Yielding Walls Non-Yielding Walls
B pcf 14 20
C pcf 19 29
D pcf 95
E pcf 198
NOTES:
1. Yielding walls are those walls that will deform at least 0.001 times the height
of the wall. Yield walls use active and passive earth pressure coefficients.
2. Non-yielding walls use at rest earth pressure coefficients.
3. Passive pressures are Ultimate values and do not include a factor of safety.
We recom mend applying a factor of safety of at least 1.5 when com puting
static passive pressures.
4. Ignore the contribution of the upper 2 feet of soil at the base of the wall
when com puting passive pressures.
5. Passive Pressure acts over 3 pile diameters.

Figure E4-2
QEA £ Lateral Earth Pressure Diagram - RM 2.2 Temporary Cofferdam

Appendix D - Geotechnical Design Analysis
Preliminary (30%) Remedial Design Basis of Desigh Report for LDW Middle Reach



Saturation Line

Ignore Passive
Earth Pressure
in Upper 2-feet

EL -4.0'—

EL 11.0'—

(1HJ1V)\ ‘ .

EL-60'——--

Passive or
At-Rest Pressure

//— Top of Sheet Pile
—EL 15.0'
Y —EL 120
i} . ’
<z Varies
(EL 0.0" to 10.0%)
64 pcf
1t
. Sediment EL-6.0'—
—EL -13.0° NOTES:
1. All materials between cell walls use an active earth pressure coefficient of K, = 0.4
- C pcf - per USACE UFC DM 7.2, Foundation and Earth Structures.
; ':Allyuivi‘um‘ : 2. Movement at the top of wall required to reach minimum active or maximum
© s —]'Ift passive pressure, by tilting or lateral translation, is 0.3% of the wall height for
: : — active pressures and 3.0% of the wall height for passive pressures.
e Y - 3. Non-yielding walls use at rest earth pressure coefficients.
5 4. Passive pressures are Ultimate values and do not include a factor of safety. We
Active or At-Rest et recommend applying a factor of safety of at least 1.25 when computing static
Pressure passive pressures under temporary conditions.
5. Ignore the contribution of the upper 2 feet of soil at the base of the wall when
e computing passive pressures.
6. Passive Pressure acts over 3 pile diameters.
Hydrostatic
Pressure

Interior Cofferdam System Parameters (Between Sheet Pile Walls)
Exterior Cofferdam System Parameters Soil Layer Unit Weight | Active Earth Pressure Active Equivalent
Variable Unit Yielding Walls Non-Yielding Walls (pcf) Coefficient, Ka Fluid Pressure (pcf)
B pcf 14 20 Granular Fill - Moist 120 0.40 48
C pcf 19 o9 Granular Fill - Buoyant 56 040 22
D pcf 95 Sediment - Buoyant 36 040 14
E pcf 198 Sediment - Buoyant 61 040 24
Publish Date: 2025/09/18 4:32 PM | User: jgregg
Filepath: D:\Users\jgregg\Desktop\0067-RP-032 Lateral Earth Pressures.dwg | Figure 5-3
ANCHOR i A Figure S-3
QEA EED ' Construction Sequence - RM 2.2 Temporary Cofferdam

Appendix E - Geotechnical Design Analysis
30% Remedial Design Basis of Design Report
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Additional Design Soil Lateral Pressures Notes:

a) Diagram applies to drilled or driven soldier pile walls with lagging and sheet pile
walls designed as a cantilevered wall or with a single row of tieback.

b)
©)
d)
¢)
f)

All pressures expressed as an equivalent fluid unit weight

Active earth and surcharge pressures act over the pile spacing within retained wall
height and over pile width or shaft diameter below bottom of excavation, whichever
is lesser.

Passive resistance are ultimate values. Divide with a safety factor of 1.5 for allowable
values.

Passive earth pressure acts over 3 times shaft diameter or pile width; or pile spacing,
whichever is lesser.

50% of active surcharge pressure act on all lagging between soldier piles.

2. Single Piles:

L-PILE Modeling Parameters

Undrained Spring Strain
Effective Friction Shear P-Y Curve Constant; K Factor;
Layer Unit Weight Angle Strength Model (Es=Kx) @50% max E
v (pch $ 0 cu (kip/ft) k (pci) €50
s 5 i 008 | Giatodd ozs
Alluvium 61 32 Sand (Reese) 20

<TO BE REPLACED>
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Wall 1 - North Bank, Figure E4-1_Rev 1
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com
Licensed to 4324324234 3424343 Date: 9/6/2025

File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8
Wall Height=13.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=23.45 Min. Pile Length=36.45
MOMENT IN PILE: Max. Moment=96.37 per Pile Spacing=1.0 at Depth=16.20

PILE SELECTION:
Request Min. Section Modulus = 35.0 in3/ft=1883.94 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

6M (-0.28) CZ128 (-0.89) 6H (-0.26) AZ19 (-0.78) AZ20700 (-0.70)

H155 (-0.96) RZ11 (-0.95) PZ32 (-0.96) BZ20.7L (-0.86) CZ141 (-0.81)

CZ148 (-0.77) 4N (-0.72) AZ25 (-0.55) FSPZ25 (-0.75)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L_free Fixed Length
1. Tieback 4.0 15.0 6.0 108.3 104.6 28.0 9.1 91.9
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

0 0 15 .96 0.064000
15 .96 100 .96 0.000000
0 0 17 238 0.014000
17 .238 100 1.815 0.019000
0 407 100 407 0.000000
0 .06 15 .06 0.000000

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25
Z1 P1 72 P2 Slope
15.0 0.19 17.0 0.38 0.095




17.0 0.38 100.0 16.81 0.198

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 1.00
2 13.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



Wall 1 - North Bank, Figure E4-1_Rev 1
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: 6M: E (ksi)=29000.0, I (in4)/foot=753.2
File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343



Wall 1 - North Bank, Figure E4-1_Rev 1
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 9/6/2025

File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8
Wall Height=13.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=23.45 Min. Pile Length=36.45
MOMENT IN PILE: Max. Moment=96.37 per Pile Spacing=1.0 at Depth=16.20

PILE SELECTION:
Request Min. Section Modulus = 35.0 in3/ft=1883.94 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

6M (-0.28) CZ128(-0.89) 6H (-0.26) AZ19 (-0.78) AZ20700 (-0.70)

H155 (-0.96) RZ11(-0.95) PZ32(-0.96) BZ20.7L (-0.86) CZ141 (-0.81)

CZ148 (-0.77) 4N (-0.72) AZ25 (-0.55) FSPZ25 (-0.75)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L_free Fixed Length
1. Tieback 4.0 20.0 6.0 111.3 104.6 38.1 8.9 94.5
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 72 P2 Slope

0 0 15 96 0.064000
15 96 100 96 0.000000
0 0 17 238 0.014000
17 238 100 1.815  0.019000
0 407 100 407 0.000000
0 .06 15 .06 0.000000

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25
Z1 P1 Z2 P2 Slope
15.0 0.19 17.0 0.38 0.095




17.0 0.38 100.0 16.81 0.198

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 1.00
2 13.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



Wall 1 - North Bank, Figure E4-1_Rev 1
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter

First Suitable Pile: 6M: E (ksi)=29000.0, I (in4)/foot=753.2
File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343



Wall 1 - North Bank, Figure E4-1_Rev 1
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com
Licensed to 4324324234 3424343 Date: 9/6/2025

File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8
Wall Height=13.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=23.45 Min. Pile Length=36.45
MOMENT IN PILE: Max. Moment=96.37 per Pile Spacing=1.0 at Depth=16.20

PILE SELECTION:
Request Min. Section Modulus = 35.0 in3/ft=1883.94 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

6M (-0.28) CZ128(-0.89) 6H (-0.28) AZ19(-0.78) AZ20700 (-0.70)

H155 (-0.96) RZ11 (-0.95) PZ32 (-0.96) BZ20.7L (-0.86) CZ141 (-0.81)

CZ148 (-0.77) 4N (-0.72) AZ25 (-0.55) FSPZ25 (-0.75)

BRACE FORCE: Strut, Tieback, Plate Anchor, and Deadman

No. & Type  Depth Angle Space Total F. Horiz. F. Vert. F. L_free Fixed Length
1. Tieback 4.0 20.0 8.0 148.4 139.5 50.8 8.9 126.0
UNITS: Width,Diameter,Spacing,Length,Depth,and Height - ft; Force - kip; Bond Strength and Pressure - ksf

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
0 0 15 .96 0.064000
15 .96 100 .96 0.000000
0 0 17 238 0.014000
17 238 100 1.815 0.019000
0 407 100 407 0.000000
0 .06 15 .06 0.000000

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25
Z1 P1 Z2 P2 Slope
15.0 0.19 17.0 0.38 0.095




17.0 0.38 100.0 16.81 0.198

ACTIVE SPACING:

No. Z depth Spacing
1 0.00 1.00
2 13.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 15.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in



Wall 1 - North Bank, Figure E4-1_Rev 1
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Top Deflection=-0.28(in)
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: 6M: E (ksi)=29000.0, | (in4)/foot=753.2
File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343
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SHORING WALL CALCULATION SUMMARY
The leading shoring design and calculation software
Software Copyright by CivilTech Software
www.civiltechsoftware.com
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ShoringSuite Software is developed by CivilTech Software, Bellevue, WA, USA.
The calculation method is based on the following references:

1. FHWA 98-011, FHWA-RD-97-130, FHWA SA 96-069, FHWA-IF-99-015

2. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987

3. DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982

4. TRENCHING AND SHORING MANUAL Revision 12, California Department of

Transportation, January 2000

6. EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002

5. DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.S. Army Corps of Engineers, 31
March 1994

7. EARTH RETENTION SYSTEMS HANDBOOK, Alan Macnab, McGraw-Hill. 2002

8. AASHTO HB-17, American Association of State and Highway Transportation
Officials, 2 September 2002

UNITS: Width/Spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. Slope - kip/ft3, Deflection - in
Licensed to 4324324234 3424343

Date: 9/6/2025 File: C:\Users\slor\Desktop\LDWMR\LDWMRBH1XT.sh8

Title: Wall 1 - North Bank, Figure E4-1 Rev 1
Subtitle:

**********************************INPUT DATA**********************************

Wall Type: 1. Sheet Pile
Wall Height: 13.00
Pile Diameter: 1.00
Pile Spacing: 1.00
Factor of Safety (F.S.): 1.25
Lateral Support Type (Braces): 3. Tieback
Top Brace Increase (Multi-Bracing): Add 15%*
Brace Position (One Brace Case): Normal Brace*
No-Load Zone:
Vertical Depth for No-Load Zone: 15.00
H-Distance (Input H/V ratio) for No-Load Zone: ©.25
Angle from H. Line for No-Load Zone: 60.00
Embedment Option: 1. Yes
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
Allowable Fb/Fy: 0.66
Elastic Module, E: 29000.00



Moment of Inertia, I: 2000
User Input Pile: W14X90

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope

1 0 0 15 .96 0.064000
2 15 .96 100 .96 0.000000
3 0 0 17 .238 0.014000
4 17 .238 100 1.815 0.019000
5 0 .407 100 .407 0.000000
6 (%] .06 15 .06 0.000000
7

* PASSIVE PRESSURE *
The pressures below will be divided by a Factor of Safety =1.25

No. Z1 top Top Pres. Z2 bottom Bottom Pres. Slope
1 15.00 .19 17.00 0.38 0.0950
2 17.00 0.38 100.00 16.81 0.1980

* ACTIVE SPACE *

No. Z depth Spacing
1 0.00 1.00
2 13.00 1.00

* PASSIVE SPACE *

No. Z depth Spacing
1 15.00 1.00
2 99.00 1.00

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, OR DEADMAN *

No. Z brace Angle Spacing Inputl* Input2*
Type

1 4,00 20.0 8.00 0.50 0.75
Tieback

*For Tieback: Inputl = Diameter; Input2 = Bond Stength
*For Plate: Inputl = Diameter; Input2 = Allowable Pressure
*For Deaman: Inputl = Horz. Width; Input2 = Allowable Pressure; Angle = ©
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The calculated moment and shear are per pile spacing. Sheet piles are per one
foot or meter; Soldier piles are per pile.

Top Pressures start at depth = ©0.00

NUMBER OF BRACE LEVEL =1

| D1=0.00
l
|<-- D2=4.00 R1=17.44
I
I
I
w = D3=13.00
I
| D4=36.45
D1 - TOP DEPTH
D2 - BRACE DEPTH R1 - REACTION
D3 - EXCAVATION BASE
D4 - PILE TIP

TOTAL REACTION: R1 = 17.44
TOTAL PRESSURES ACTING ON WALL = 17.44

Total Reactions = Total Pressures, oK!
BRACE NO.1 AT DEPTH = 4.00
R1 = Brace Load = 17.44

*********************************RESULTS*****************************************

* EMBEDMENT *
MINIMUM EMBEDMENT = 23.45
TOTAL MINIMUM PILE LENGTH = 36.45

* MOMENT IN PILE (per pile spacing)*
Pile Spacing: sheet piles are one foot or one meter; soldier piles are one pile.
No. Depth M @ Brace Mmax in Span Depth of Mmax

Overall Maximum Moment = 96.37 at 16.20
Maximum Shear = 14.93



Moment and Shear are per pile spacing: 1.0 foot or meter

* BRACE: STRUT, TIEBACK, ANCHOR PLATE, OR DEADMAN *
The calculated brace force are per brace spacing.

No. DEPTH Tangle SPACING HORIZONTAL VERTICAL
TOTAL LOAD

1 4.00 20.0 8.00 139.49 50.77
148.45

No DEPTH Free length Type and Data

1 4,00 8.88 Tieback, Bond length = 126.00

* VERTICAL LOADING *

Vertical Loading from Braces = 6.35
Vertical Loading from External Load = ©.00
Total Vertical Loading = 6.35

Overall Maximum Moment = 96.37 at 16.20

Request Min. Section Modulus = 35.04 in3/ft = 1883.94 cm3/m, Fy= 50 ksi = 345 MPa,
Fb/Fy=0.66

The pile selection is based on the magnitude of the moment only. Axial force is
neglected.

Sx(in3) and Ix(in4) are per one foot of horizontal width of the pile

* Note: The sheet pile properties are in English Units and based on one foot
width (even in Metric unit).

6M(English): Sx= 35.30 in3/ft Ix= 753.23 in4/ft Weight= 63.90 1lb/ft

6M(Metrics): Sx= 1897.73 cm3/m Ix= 1028.61 x100cm4/m Weight= 0.933 kN/m
Top deflection = -0.280(in)

CZ128(English): Sx= 35.34 in3/ft Ix= 236.50 in4/ft Weight= 26.20 1b/ft

CZ128(Metrics): Sx= 1899.88 cm3/m Ix= 322.96 x1@0cm4/m  Weight= ©.383 kN/m
Top deflection = -0.892(in)

6H(English): Sx= 35.50 in3/ft Ix= 816.13 in4/ft Weight= 67.60 1lb/ft

6H(Metrics): Sx= 1908.48 cm3/m Ix= 1114.51 x100cm4/m Weight= ©.987 kN/m
Top deflection = -0.258(in)

AZ19(English): Sx= 36.10 in3/ft Ix= 270.80 in4/ft Weight= 26.34 1b/ft

AZ19(Metrics): Sx= 1940.74 cm3/m Ix= 369.80 x100cm4/m Weight= ©.385 kN/m
Top deflection = -0.779(in)

AZ20700(English): Sx= 36.20 in3/ft 1Ix= 300.00 in4/ft Weight= 24.43 1b/ft



AZ20700(Metrics): Sx= 1946.11 cm3/m Ix= 409.68 x100cm4/m Weight= 0.357 kN/m

Top deflection = -0.703(in)

H155(English): Sx= 37.20 in3/ft 1Ix= 219.70 in4/ft Weight= 31.70 1b/ft

H155(Metrics): Sx= 1999.87 cm3/m Ix= 300.02 x100cm4/m Weight= 0.463 kN/m
Top deflection = -0.960(in)

RZ11(English): Sx= 37.20 in3/ft 1Ix= 221.90 in4/ft Weight= 30.00 1b/ft

RZ11(Metrics): Sx= 1999.87 cm3/m Ix= 303.03 x100cm4/m Weight= 0.438 kN/m
Top deflection = -0.950(in)

PZ32(English): Sx= 38.30 in3/ft Ix= 220.40 in4/ft Weight= 32.00 1lb/ft

PZ32(Metrics): Sx= 2059.01 cm3/m Ix= 300.98 x100cm4/m Weight= 0.467 kN/m
Top deflection = -0.957(in)

BZ20.7L(English): Sx= 38.40 in3/ft Ix= 245.90 in4/ft Weight= 30.20 1b/ft

BZ20.7L(Metrics): Sx= 2064.38 cm3/m Ix= 335.80 x100cm4/m Weight= 0.441 kN/m
Top deflection = -0.858(in)

CZ141(English): Sx= 39.06 in3/ft Ix= 261.40 in4/ft Weight= 28.90 1b/ft

CZ141(Metrics): Sx= 2099.87 cm3/m Ix= 356.97 x100cm4/m Weight= 0.422 kN/m
Top deflection = -0.807(in)

Cz148(English): Sx= 40.92 in3/ft Ix= 273.90 in4/ft Weight= 30.306 1lb/ft

CZ148(Metrics): Sx= 2199.86 cm3/m Ix= 374.04 x100cmd4/m Weight= 0.442 kN/m
Top deflection = -0.770(in)

4AN(English): Sx= 44.90 in3/ft 1Ix= 291.70 in4/ft Weight= 35.00 1b/ft

4N(Metrics): Sx= 2413.82 cm3/m Ix= 398.35 x100cm4/m Weight= 0.511 kN/m
Top deflection = -0.723(in)

AZ25(English): Sx= 45.70 in3/ft Ix= 382.60 in4/ft Weight= 29.74 1lb/ft

AZ25(Metrics): Sx= 2456.83 cm3/m Ix= 522.48 x100cm4/m Weight= 0.434 kN/m
Top deflection = -0.551(in)

FSPZ25(English): Sx= 46.70 in3/ft 1Ix= 280.00 in4/ft Weight= 37.90 1lb/ft

FSPZ25(Metrics): Sx= 2510.59 cm3/m Ix= 382.37 x100cm4/m Weight= 0.553 kN/m

Top deflection = -0.753(in)
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HOT ROLLED STEEL SHEET PILE

NZ/PZ

77

S 0375 0375 640 55 2177 2565 3050 610 120
95 98 1354 81.26 106.30 1379 1640 23447 186 120
\z19  2/86 1614 0375 0375 707 55 2405 3508 4133 2831 618 135
700 410 95 95 149.6 81.85 1740 1886 2222 38659 1.88 135

Nz20 256 1616 0394 0394 734 57 2482 3624 4280 2928 618 135
700 4 10.0 10.0 1554 85.37 122.00 1948 2301 39984 1.88 135

Nzz1 2756 1620 0433 0433 780 61 2656 3869 4585 3134 618 135
700 412 o 11.0 165.2 90.78 12970 2080 2465 42797 1.88 135
\z22 256 1625 0480 0480 85 67 2920 4147 4934 3369 618 135
700.0 413.0 12.20 12.20 1814 99.71 142.44 2230 2653 46006 1.88 135

Nzze 256 732 0500 0500 908 71 3099 4850 5701 4199 649 141
700 440 12.7 127 192.2 105.66 151.30 2608 3065 57340 198 141

NZ 28 2756 17.38 0.560 0.560 998 78 3396 52.62 6216 4574 6.49 141
700 44 14.2 14.2 n2 16.08 165.82 2829 3342 62461 198 141
Nzas 256 1969 0689 0500 100 8 3745 7084 6157 6973 658 143
700 500 175 127 2329 12799 182.83 3809 4386 95214 2.01 143
Nzao 2756 1973 0735 0851 177 92 4006 7497 8675 7396 658 143
700.0 501.0 1870 14.00 2491 13691 195.59 4031 4664 100997 2.01 143
\zaz 256 1977 0769 0589 1241 97 4224 787 9080 7725 658 143
700.0 502.0 1950 15.0 2627 144.36 206.23 4203 4881 105490 2.01 143

t
tw
h
I w I v
Pz

2200

90

0375

0375

220

— 403 181 2179 8438 4.48 122
557 229 9.50 2.50 1309 60.0 1074 973 n74a 1500 137 122

pz27 1800 120 0375 0375 794 405 270 302 3649 18420 448 1.49

457 305 9.50 .50 1681 60.3 131.8 1620 19619 25200 137 149

pzas 2264 149 0600 0500 1029 660 350 485 517 36122 537 142

—"—‘% 575 378 15.21 12.67 2178 98.2 1709 2608 30735 49300 1.64 142
pzao 1969 161 0600 0500 T77 656 400 607 7192 49085 537 164

500 409 15.21 12.67 2491 976 195.3 3263 3866.7 67000 164 164

Technical Hotline: 866.8759546 | engineering@nucorskyline.com | www.nucorskyline.com
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AZ HOT ROLLED STEEL r

SHEET PILE SERIES

Width Cross Sec| Single i Wall Plastic | Moment Both Sides Wall
(w) Area Pile Area | of Inertia Surface
(R)
LlsE e e T

SECTION mm em?m cmilm cm/m _ mim

FIELDS

i_ THICKNESS WEIGHT SECTION MODULUS | COATING AREA

& COMPANY, INC.

AZ 12-770 30.31 13.52 0.335 0.335 5.67 48.78 19.31 23.2 21.5 156.9 6.07 1.20
770 344 8.5 8.5 120.1 72.6 94.3 1245 1480 21430 1.85 1.20

AZ 13-770 30.31 13.54 0.354 0.354 5.94 51.14 20.24 24.2 28.8 163.7 6.07 1.20
770 344 9.0 9.0 125.8 76.1 98.8 1300 1546 22360 1.85 1.20

*AZ 14-770 30.31 13.56 0.375 0.375 6.21 53.42 2114 25.2 30.0 170.6 6.07 1.20
770 345 95 95 131.5 79.5 103.2 1355 1611 23300 1.85 1.20

AZ 17-700 27.56 16.52 0.335 0.335 6.28 49.12 21.38 32.2 37.7 265.3 6.10 1.33
700 420 85 85 133.0 73.1 104.4 1730 2027 36230 1.86 1.33

AZ 18-700 27.56 16.54 0.354 0.354 6.98 M4 22.39 33.5 394 276.8 6.10 1.33
700 420 9.0 9.0 139.2 76.5 109.3 1800 2116 37800 1.86 1.33

AZ 19-700 27.56 16.56 0.375 0.375 6.88 53.76 23.35 34.8 41.0 2884 6.10 1.33
700 421 9.5 9.5 145.6 80.0 114.3 1870 2206 39380 1.86 1.33

AZ 20-700 21.56 16.57 0.394 0.3%4 718 56.11 2443 36.2 427 300.0 6.10 133
700 421 10.0 10.0 152.0 83.5 119.3 1945 2296 40960 1.86 1.33

AZ 18-800 31.5 17.68 0.335 0.335 6.07 54.26 20.67 34.2 39.7 302.6 6.82 1.30
800 449 8.5 8.5 128.6 80.7 100.9 1840 2135 41320 2.08 1.30

*AZ 20-800 315 17.72 0.375 0.375 6.66 59.50 22.67 37.2 433 329.9 6.82 1.30
800 450 9.5 9.5 141.0 88.6 110.7 2000 2330 45050 2.08 1.30

AZ 22-800 315 17.76 0.413 0.413 7.25 64,77 24.68 40.3 47.0 357.3 6.82 1.30
800 451 10.5 10.5 153.5 96.4 120.5 2165 2525 | 48790 2.08 1.30

AZ 23-800 31.50 18.66 0.453 0.354 712 63.56 2422 43.3 49.9 404.6 6.94 132
800 474 1.5 9.0 150.6 94.6 118.2 2330 2680 55260 2.1 1.32

*AZ 95-800 31.50 18.70 0.492 0.394 .71 68.91 26.26 46.5 53.8 435.1 6.94 132
800 475 12.5 10.0 163.3 102.6 128.2 2500 2890 59410 2.1 1.32

AZ 27-800 31.50 18.74 0.531 0.433 8.31 74.26 28.29 49.7 §7.6 465.5 6.94 132
= 800 476 13.5 11.0 176.0 110.5 138.1 2670 3100 63570 211 132
4 AZ 24-700 217.56 18.07 0.441 0.441 8.23 64.30 28.00 45.2 835 408.8 6.33 1.38
700 459 1.2 1.2 1741 95.7 136.7 2430 2867 55820 1.93 1.38

AZ 26-700 27.56 18.11 0.480 0.480 8.84 69.12 30.10 48.4 §7.1 431.3 6.33 1.38
700 460 12.2 12.2 187.2 102.9 146.9 2600 3070 59720 1.93 1.38

AZ 28-700 21.56 18.15 0.520 0.520 9.46 73.93 3219 513 60.9 485.9 6.33 1.38
700 461 13.2 13.2 200.2 110.0 157.2 2760 3273 63620 1.93 1.38

AZ 28-750 29.53 20.04 0.472 0.394 8.09 67.73 27.53 523 60.3 523.9 6.93 141
750.0 509.0 12.00 10.00 171.2 100.80 134.40 2810 3245 71540 211 14

AZ 30-750 29.53 20.08 0.512 0.433 8.73 73.08 29.70 55.9 64.8 561.5 6.93 141
750.0 510.0 13.00 11.00 184.7 108.80 145.00 3005 3485 76670 21 1.41

AZ 32-750 29.53 20.12 0.551 0.472 9.37 78.44 31.88 59.5 69.2 599.0 6.93 141
750.0 511.0 14.00 12.00 198.3 116.70 155.60 3200 3720 81800 2.1 1.41

AZ 36-700N 27.56 19.65 0.591 0.441 10.20 79.72 34.71 66.8 76.4 656.2 6.73 147
700 499 15.0 1.2 215.9 118.6 169.5 3590 4110 89610 2.05 147

*AZ 38-700N 27.56 19.69 0.630 0.480 10.87 84.94 36.98 70.6 81.1 694.5 6.73 147
700 500 16.0 12.2 230.0 126.4 180.6 3795 4360 94840 2.05 147

AZ 40-700N 21.56 19.72 0.669 0.520 11.54 90.16 39.26 743 85.7 732.9 6.73 147
700 501 17.0 13.2 244.2 134.2 191.7 3995 4605 100080 2.05 1.47

AZ 42-T00N 27.56 19.65 0.709 0.551 12.22 95.51 41.59 78.2 90.3 768.4 6.75 147
700 499 18.0 14.0 258.7 1421 203.1 4205 4855 104930 2.06 1.47

AZ 44-700N 27.56 19.69 0.748 0.591 12.89 100.74 43.87 81.9 95.0 806.6 6.75 1.47
700 500 19.0 15.0 272.8 149.9 214.2 4405 5105 110150 2.06 147

AZ 46-T00N 27.56 19.72 0.787 0.630 13.56 105.97 46.14 85.7 99.5 844.9 6.75 147
700 501 20.0 16.0 287.0 157.7 225.3 4605 5350 115370 2.06 147

AZ 48-700 27.56 19.80 0.866 0.591 13.63 106.49 46.37 88.4 102.1 876.2 6.70 146
700.0 503.0 22.00 15.00 288.4 158.50 226.40 4755 5490 119650 2.04 1.46

AZ 50-700 21.56 19.84 0.906 0.630 14.30 11.73 48.65 92.2 106.7 914.6 6.70 1.46
700.0 504.0 23.00 16.00 302.6 166.30 237.50 4955 5735 124890 2.04 1.46

AZ 52-700 27.56 19.88 0.945 0.669 1497 116.97 50.93 95.9 1113 953.0 6.70 1.46
700.0 506.0 24.00 17.00 317.0 174.10 248.70 5155 5985 130140 2.04 1.46

*Indicates standard stocking sections. Please check with your local sales representative for material availability.

ﬂ JD Fields & Company, Inc. | 2727 Allen Parkway, Suite 2000 | Houston, Texas 77019 | (281) 558-7199 | www.jdfields.com



STRAND ANCHORS

PERMANENT (DCP) ANCHOR - KEY FEATURES FIELDS OF APPLICATION
e Long-lasting system for * Double Corrosion Protection * Retaining walls
permanent use (DCP) is achieved by protecting «  Rock and slope stabilization
o Vatiabi HeER R e ant the strands with barrier against :
cggzez;]cic;noge:iagn: B corrosion. It consists of a * Tiedown anchors
corrugated sheathing, a pipe e Excavations

welded to the bearing plate and a
cover cap along with encasement

in cement grout.

Wedge Wedge Plate

Cover Cap Bearing Plate

Sensor Bare Strands Centralizer Cement Grout

Pipe Assembly

Grout Tube Corrugated Sheathing

Cement Grout or
Corrosion Protection

Compound Individually Greased and Plastic Extruded Strands
TEMPORARY ANCHOR - KEY FEATURES FIELDS OF APPLICATION
e Temporary system for a service e Variable anchor head and angle ¢ Excavations
life of up to two years compensation designs «  Temporary structures
Wedge Wedge Plate

Individually Greased and Plastic Extruded Strands Centralizer Bare Strands Cement Grout

Bearing Plate Grout Tube

m JD Fields & Company, Inc. | 2727 Allen Parkway, Suite 2000 | Houston, Texas 77019 | (281) 558-7199 | www.jdfields.com



STRAND ANCHORS

STRAND ANCHORS PROPERTIES

Strand Anchors utilize 0.6” dia. 7-wire, low relaxation 270 ksi Strand conforming to ASTM A416 (bare strand) or ASTM
A882 (epoxy coated strand).

i

’ : restressmg Force ;
}_.______ﬁ__ et S
bt i i Nominal Weight

of Nommal Cross Ultimate Strength | ;
i Section Area (A ) (F,xA) ’ 0.80F, xAs 1 0.70F, XA, l 060F XA i (Bare Steel only)
kips kN kips kN i kips l kN ’ Ibs/ft ; kg/m

1 0.217 140 58.6 261 46.9 208 41 182 352 156 0.74 1.09

2 0.434 280 117.2 521 93.7 417 82 365 703 313 148 1.64

3 0.651 420 175.8 782 140.6 625 123 547 105.5 469 2.22 3.27

4 0.868 560 2344 1,043 187.5 834 164.1 730 140.6 626 296 446

5 1.085 700 293.0 1,303 2344 1,043 205.1 912 175.8 782 3.70 5.51

6 1.302 840 351.6 1,564 2813 1,251 246.1 1,095 210.9 938 4.44 6.55

7 1.519 980 410.2 1,825 328.2 1,460 287.2 1,277 246.2 1,095 5.18 7.74
8 1.736 1,120 468.8 2,085 375.0 1,668 328.1 1,460 2813 1,251 592 8.78

9 1.953 1,260 527.4 2,346 4219 1,877 369.2 1,642 316.4 1,408 6.66 9.97

12 2.604 1,680 703.2 3,128 562.6 2,503 4923 2,190 4220 1,877 8.88 13.24
15 3.255 2,100 879.0 3,910 703.2 3,128 615.3 2,737 5274 2,346 11.10 16.52
19 4123 2,660 1,134 4,953 890.7 3,962 779.4 3,467 668.0 2,972 14.06 20.98
27 5.859 3,780 1,582.2 7,038 1,265.8 5,631 1,107.6 4,927 949.4 4,223 19.98 29.76
37 8.029 5,180 2,168.2 9,645 1,734.6 7,716 1,517.8 6,751 1,301.0 5,787 27.38 40.78
48 10416 6,720 2,812.8 12,512 2,250.2 10,009 1,968.9 8,758 1,687.7 7,507 35,52 52.83
54 11.718 7,560 3,164.4 14,076 2,531.5 11,261 2,215.1 9,853 1,898.6 8,446 39.96 59.38
61 13.237 8,540 35746 15,901 2,859.7 12,721 2,502.2 11,131 21448 9,540 45.14 67.12

A, = Area Prestressing Steel.
F = Minimum Ultimate Strength.
Please consult your local sales office for systems exceeding 61 strands.

DCP STRAND ANCHOR AND WEDGE PLATE DIMENSIONS

Wedge Plate

Strand
Range Inside HDPE Corrugated Trumpet Pipe Werpe ik

Bearing Plate

Sheathing " Dimensions

Nom. /B .D. B .D. a6 H

Size in i i i mm in DYNA Force® Sensor
1-3 2 2.44 62 45 14 4,69 19 18 46
4 25 292 74 45 14 469 119 1.8 46 Trumpet Pipe
5-6 25 2.92 74 45 14 5.61 142 22 56
7 3 3.60 91 45 114 5,61 142 22 56
8-9 3 3.60 9 563 143 575 146 1.69 43
10-12 4 460 17 563 143 6.75 171 1.95 50
13-15 4 460 17 6.63 168 7.09 180 1.97 50
16-17 4 460 17 8.63 219 7.87 200 217 55 gggg;‘gﬂ
18-19 5 5.85 149 863 219 7.87 200 217 55
20-24 5 585 149 8.63 219 9.45 240 2.95 75
25-27 6 6.8 173 8.63 219 9.45 240 2.95 75

" Based on the use of a single 0.5” ID x 0.75” OD internal grout tube. Bearing plate sizes subject to project specific
requirements.
Strand anchors larger than 27 strand systems also available.

JD Fields & Company, Inc. | 2727 Alien Parkway, Suite 2000 | Houston, Texas 77019 | (281) 558-7199 | www.jdfields.com



Saturation Line

Ignore Passive
Earth Pressure
in Upper 2-feet

EL -4.0'—

EL 11.0'—

(1HJ1V)\ ‘ .

EL-60'——--

Passive or
At-Rest Pressure

//— Top of Sheet Pile
—EL 15.0'
Y —EL 120
i} . ’
<z Varies
(EL 0.0" to 10.0%)
64 pcf
1t
. Sediment EL-6.0'—
—EL -13.0° NOTES:
1. All materials between cell walls use an active earth pressure coefficient of K, = 0.4
- C pcf - per USACE UFC DM 7.2, Foundation and Earth Structures.
; ':Allyuivi‘um‘ : 2. Movement at the top of wall required to reach minimum active or maximum
© s —]'Ift passive pressure, by tilting or lateral translation, is 0.3% of the wall height for
: : — active pressures and 3.0% of the wall height for passive pressures.
e Y - 3. Non-yielding walls use at rest earth pressure coefficients.
5 4. Passive pressures are Ultimate values and do not include a factor of safety. We
Active or At-Rest et recommend applying a factor of safety of at least 1.25 when computing static
Pressure passive pressures under temporary conditions.
5. Ignore the contribution of the upper 2 feet of soil at the base of the wall when
e computing passive pressures.
6. Passive Pressure acts over 3 pile diameters.
Hydrostatic
Pressure

Interior Cofferdam System Parameters (Between Sheet Pile Walls)
Exterior Cofferdam System Parameters Soil Layer Unit Weight | Active Earth Pressure Active Equivalent
Variable Unit Yielding Walls Non-Yielding Walls (pcf) Coefficient, Ka Fluid Pressure (pcf)
B pcf 14 20 Granular Fill - Moist 120 0.40 48
C pcf 19 o9 Granular Fill - Buoyant 56 040 22
D pcf 95 Sediment - Buoyant 36 040 14
E pcf 198 Sediment - Buoyant 61 040 24
Publish Date: 2025/09/18 4:32 PM | User: jgregg
Filepath: D:\Users\jgregg\Desktop\0067-RP-032 Lateral Earth Pressures.dwg | Figure 5-3
ANCHOR i A Figure S-3
QEA EED ' Construction Sequence - RM 2.2 Temporary Cofferdam

Appendix E - Geotechnical Design Analysis
30% Remedial Design Basis of Design Report
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RIVER WATER DESIGN
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SURFACE AT EL 0.0 (REF: FIGURE E4-2)
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RIVER WATER DESIGN
s SEDIMENT SURFACE \ SURFACE EL 12.0" (MLLW)
S , EL 10.0° (MLLW)
- Z =1

INLET (DRY) ke
RIVER_SIDE. .
RIVER SIDE k=
IGNORE PASSIVE 2
EARTH PRESSURE <
1 OVER DREDGE a
SURFACE =
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1
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1/ —J
ps~ | o~
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ALLUVIUM 2ol

EMBEDMENT DEPTH, D

HYDROSTATIC PRESSURE ACTIVE_EARTH PRESSURE ~ PASSIVE EARTH PRESSU

WALL 2 — COFFERDAM WITH SEDIMENT
SURFACE AT EL 10.0 (REF: FIGURE E4-2)
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Cofferdam EL 0.0 Sediment Surface, EL -4.0 Dredge

Depth(ft)

-5
- 10
- 15
- 20
- 25
~ 30
- 35
- 40
- 45
- 50
- 55
- 60
- 65
- 70
- 75

Moment Equilibrium
Force Equilibrium

0 © 1 ksf
.1
- 85

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 9/21/2025
File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCDO0125.sh8

Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=56.17 Min. Pile Length=72.17
MOMENT IN PILE: Max. Moment=438.73 per Pile Spacing=1.0 at Depth=45.82

PILE SELECTION:

Request Min. Section Modulus = 159.5 in3/ft=8576.79 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
User Input | (Moment of Inertia):

Top Deflection = 2.56(in) based on E (ksi)=29000.00 and | (in4)/foot=2000.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope

0 0 18 1.152 .064
18 1.152 100 1.152 0.000000
12 0 25 0.182 .014
25 .182 100 1.607 .01900

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25

Z1 P1 zZ2 P2 Slope
18.0 0.19 25.0 0.86 0.095
25.0 0.86 100.0 15.70 0.198
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in
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Cofferdam EL 0.0 Sediment Surface, EL -4.0 Dredge
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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, 1 (in4)/foot=2000.0
File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD0125.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343




Cofferdam EL 10.0 Sediment Surface, EL -4.0 Dredge
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<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 9/21/2025

File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD10.sh8

Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=60.60 Min. Pile Length=76.60
MOMENT IN PILE: Max. Moment=551.46 per Pile Spacing=1.0 at Depth=48.20

PILE SELECTION:

Request Min. Section Modulus = 200.5 in3/ft=10780.62 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

User Input I (Moment of Inertia):
Top Deflection = 3.50(in) based on E (ksi)=29000.00 and | (in4)/foot=2000.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 Z2 P2 Slope
0 0 18 1.152 .064
18 1.152 100 1.152 0.000000
2 0 25 0.322 .014
25 322 100 1.747 .01900

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25

21 P1 z2 P2 Slope
18.0 0.19 25.0 0.86 0.095
25.0 0.86 100.0 15.70 0.198
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-it
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in




Cofferdam EL 10.0 Sediment Surface, EL -4.0 Dredge
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PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input ;' E (ksi)=29000.0, | (in4)/foot=2000.0
File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD10.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343




Cofferdam EL 10.0 Sediment Surface, EL -4.0 Dredge
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-80 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com
Licensedto 4324324234 3424343 Date: 9/21/2025

File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD10.sh8
Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=60.60 Min. Pile Length=76.60
MOMENT IN PILE: Max. Moment=551.46 per Pile Spacing=1.0 at Depth=48.20

PILE SELECTION:

Request Min. Section Modulus = 200.5 in3/ft=10780.62 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
User Input | (Moment of Inertia):

Top Deflection = 3.50(in) based on E (ksi)=29000.00 and 1 (in4)/foot=2000.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 z2 P2 Slope
0 0 18 1.152 .064
18 1.152 100 1.152 0.000000
2 0 25 0.322 .014
25 322 100 1.747 .01900

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25

Z1 P1 z2 P2 Slope
18.0 0.19 25.0 0.86 0.095
25.0 0.86 100.0 15.70 0.198
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 1.00
99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in




Cofferdam EL 10.0 Sediment Surface, EL -4.0 Dredge
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Shear Diagram Moment Diagram Deflection Diagram

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

Based on pile spacing: 1.0 foot or meter
User Input I:  E (ksi)=29000.0, 1 (in4)/foot=2000.0
File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD10.sh8

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234 3424343




Cofferdam EL 10.0 Sediment Surface, EL -4.0 Dredge
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- 90 <ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com
Licensed to 4324324234 3424343 Date: 9/21/2025

File: C:\Users\abright\OneDrive - Bright Engineering, Inc\Desktop\LDWMR Calculations\LDWMRCD10DblWall.sh8
Wall Height=16.0 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=60.60 Min. Pile Length=76.60
MOMENT IN PILE: Max. Moment=551.46 per Pile Spacing=1.0 at Depth=48.20

PILE SELECTION:

Request Min. Section Modulus = 200.5 in3/ft=10780.62 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
User Input | (Moment of Inertia):

Top Deflection = 0.07(in) based on E (ksi)=29000.00 and | (in4)/foot=94350.0

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

Z1 P1 72 P2 Slope
0 0 18 1.152 .064
18 1.152 100 1.152 0.000000
2 0 25 0.322 .014
25 .322 100 1.747 .01900

PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.25

Z1 P1 2 P2 Slope
18.0 0.19 25.0 0.86 0.095
25.0 0.86 100.0 15.70 0.198
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00
2 16.00 1.00
PASSIVE SPACING:
No. Z depth Spacing
1 18.00 1.00
2 99.00 1.00

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft
Friction,Bearing,and Pressure - ksf; Pres. Slope - kip/ft3; Deflection - in




HOT ROLLED STEEL SHEET PILE

NZ/PZ

0375

NZ14 30.31 ;i 0.375 6.40 55 2177 25.65 30.50 1717 610
770 340 95 95 1354 81.26 106.30 1379 1640 23447 186 120
NZ19 2756 1614 0.375 0.375 7.07 55 24.05 35.08 41.33 2831 618 1.35
700 410 95 95 496 8185 1740 1886 2222 38659 188 135
NZ 20 2756 1616 0.394 0.394 734 57 24.82 36.24 42.80 292.8 618 1.35
700 an 10.0 10.0 1554 85.37 122.00 1948 2301 39984 188 135
NZ 21 2756 16.20 0433 0.433 780 61 26.56 38.69 45.85 3134 618 435
700 412 1.0 10 1652 9078 12970 2080 2465 42797 188 135
NZ 22 2756 16.25 0.480 0.480 8.57 67 29.20 4147 49.34 3369 618 1.35
700.0 4130 12.20 12.20 1814 9971 14244 2230 2653 46006 188 135
NZ 26 2756 17.32 0.500 0.500 9.08 71 3099 48.50 57.01 4199 649 141
700 440 127 127 1922 105.66 15130 2608 3065 57340 198 141
NZ 28 2756 17.38 0.560 0.560 998 78 3396 52.62 6216 4574 6.49 141
700 441 14.2 4.2 m2 116.08 165.82 2829 3342 62461 198 141
NZ 38 2756 19.69 0.689 0.500 .00 86 3745 70.84 81.57 697.3 6.58 143
700 500 75 127 2329 12799 182.83 3809 4386 95214 2.01 143
Nz 40 2756 1973 0.735 0.551 177 92 40.06 7497 86.75 739.6 6.58 143
700.0 501.0 1870 14.00 2491 13691 195,59 4031 4664 100997 2.01 143
NZ 42 2756 19.77 0.769 0.589 12.41 97 42.24 7817 90.80 772.5 6.58 143
700.0 502.0 1950 15.0 2627 144.36 20623 4203 4881 105490 201 143

t
h
f w | w 1
PZ

PZ22

6

220

2179

448

| ] ; i . 122

559 229 750 750 1309 1074 973 7.4 11500 1.37 122

Pz 27 18.00 120 0.375 0.375 794 270 30.2 36.49 184.20 448 149
457 305 950 950 1681 1318 1620 19619 25200 137 149

Pz 35 2264 149 0600 0500 10.29 66.0 35.0 485 5717 361.22 5.37 142
575 378 15.21 1267 2178 98.2 1709 2608 30735 49300 164 142

PZ 40 19.69 161 0.600 0.500 nzz 65.6 40.0 607 7192 490.85 537 164
500 409 15.21 12.67 2491 976 195.3 3263 38667 67000 164 164

Technical Hotline: 866.875.9546 | engineering@nucorskyline.com | www.nucorskyline.com 5
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