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Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

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 Buildings and
Other Structures

AWS DI1.1/D1.1M: 2020 Structural Welding Code-Steel
IBC (International Building Code), 2018
SBC (Seattle Building Code), 2018

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 5Lx52

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

Welding: 70XX Electrodes
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Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

C - FOUNDATION
1. Retaining Walls

Design Soil Lateral Pressures
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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) All pressures expressed as an equivalent fluid unit weight

c) 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.

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

e) Passive earth pressure acts over 2 times shaft diameter or pile width; or pile spacing,
whichever is lesser.

f) 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
¥ (pch b ) cu (kip/ft?) k (pci) €50
Recent Soft clay
sediment 36 e £.08 (Matlock) 0:020
Alluvium 61 32 Sand (Reese) 20
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Subject: Engineering Services for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway

D - DESIGN ELEMENTS

1. Bulkheads (ST03)
NOTE:
Design of Wall 2 and Wall 3 have been deferred, therefore not included in this calculation set.
Mention of Wall 2 and Wall 3 are for reference only.

Stub Timber Piles —
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Design Parameters:
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Sheet Pile Size

Physical and Material Properties
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Wall 1

Wall 1

Slag Debris Pile

Wall 1

Slag Debris
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6Bﬂ°ig|’1t Engineemng, lnc

2-004

Consulting Structural and Civil Engineering

Date: - By: BEI No. __ SheetNo. of Sheets
subject: L/ ; W - &/7/}7"6 v Qé /\C/é'
SURCHARGE
gs =250 (PSF) /— EXISTING GRADE
v
| A T
N N &
" NO LOAD =~
= & |E
ALLOWABLE ADHESION = ———=_"| \ ] slg |8
¥ i N w
750 (PSF) . ~SopcF] DREDGING OFFSET L
o / DISTANCE i (2 z
o 1|/ 2o £|2
@ = IGNORE PASSIVE ©|5 T |
: / EARTHPRESSURE (& [~
N IN UPPER 2-FT <3
\ ]
. BS(PCFX EXISTING OR
1 T/— N FINISH RIVER BED
f T S a— *
SURCHARGE | N .
T | = 96(PCF) 5
LOAD Hi4 ——1 \ 1 & -
}l_ PASSIVE EARTH PRESSURE REDUCTION FACTORS
23(PCF) | | RS _ 148(PCP) o OFFSET REDUCTION FACTOR
R = | DISTANGE 2HAV [ 15HAV | AHaV
| Ny S 0 075 | 056 0.38
[ | T~ 2 085 | 066 0.48
AT REST EARTH PRESSURE PASSIVE EARTH PRESSURE - 0.5 0.76 2.
L-PILE MODELING PARAMETERS
EFFECTIVE | g cinon | UNDRAINED , SPRING STRAIN
v UNIT ANGLE SHEAR | P.Y CURVE |CONSTANTK| FACTOR
WEIGHT \DEG) | STRENGTH | - MODEL (Es=Kx) | @50% MAXE
Y/(PCF) : Cy (KSF) K (PCI) £50
RECENT SOFT CLAY
SEDIMENT % 2z 0.08 (MATLOCK) - 0.020
ALLUVIUM 81 32 - (,fé\é"sDE) 20 -

NOTES:

1. DIAGRAM APPLIES TO DRILLED SOLDIER PILE WALLS WITH TIMBER LAGGING AND SHEET PILE WALLS DESIGNED
AS A GANTILEVERED WALL OR WITH A SINGLE ROW OF TIEBACK.

2. ALL PRESSURES EXPRESSED AS AN EQUIVALENT FLUID UNIT WEIGHT.

3. 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.

4. PASSIVE EARTH PRESSURE ACTS OVER 2 TIMES SHAFT DIAMETER OR PILE WIDTH; OR PILE SPACING, WHICHEVER

IS LESSER
5. 50% OF ACTIVE AND SURCHARGE PRESSURES ACT ON ALL LAGGING BETWEEN SOLDIER PILES.

6. PASSIVE RESISTANCE ARE ULTIMATE VALUES. DIVIDE WITH A SAFETY FACTOR OF 1.5 FOR ALLOWABLE VALUE.
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2-009

Rssive Forthv Pressure  Reduchion Taclor  Diagram for

Condibion | (Rs-is) , Gondition 2 (0 off) and Condition > (3 oFF)

T

ComPGL\'\\SO\'\ be\'u)ee/w
Condition | (Ass)

— Conditeon 2 (0'off)
Conditior 3 (3 ofF)

Concluston :

Conaihlon3\3'°pm resulks  loy belweew  (ondition | (As-is) omd

Conoition 2 (0°0FF)  based of Slope Factors.
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2-101

WALL 1

CONTINGENCIES DURING CONSTRUCTION AND PRIOR TO DREDGING:

A. LOADING RESTRICTION CONTINGENCY OPTIONS:

1. ZERO DREDGING OFFSET. CONSTRUCT 4’-0” DPx10’-0” WIDE TEMPORARY TRENCH AT BACK
OF WALL. 250PSF MAXIMUM SURCHARGE LOADING PERMITTED WITHIN 10’-0” FROM BACK
OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

2. MAINTAIN 3’-0” DREDGING OFFSET. CONSTRUCT 4’-0” DPx10’-0” WIDE TEMPORARY
TRENCH AT BACK OF WALL. TRENCH SHALL BE BACKFILLED AND COMPACTED AFTER
BACKFILL OF DREDGED MATERIAL HAS BEEN COMPLETED.

3. ZERO DREDGING OFFSET. INSTALL TEMPORARY TIEBACK ANCHORS AS INDICATED. 250PSF
MAXIMUM SURCHARGE LOADING PERMITED WITHIN 10’-0” FROM BACK OF WALL. TIEBACK
ANCHORS, IF NOT REQUIRED, SHALL BE DESTRESSED AFTER BACKFILL OF DREDGED
MATERIAL HAS BEEN COMPLETED.

B. REPAIR CONTINGENCY OPTIONS:
1. INSTALL PERMANENT TIEBACK ANCHORS AS INDICATED (OR MAINTAIN TEMPORARY
TIEBACK ANCHORS IN PLACE, IF INSTALLED).
2. INSTALL NEW STEEL SHEET PILES IN FRONT OF EXISTING SHEET PILES AS INDICATED. FILL
VOID SPACE BETWEEN SHEETS WITH UNDERWATER GROUT.

FINAL ANALYSIS

RECENT REMEDIATION LANDSCAPING AND DEVELOPMENTS OF THIS SITE NEGATES USE OF ANY OF THE
OPTIONS LOADING CASES AND CONDITIONS A B, AND C AS WELL AS THE CONTIGENCIES NOTED ABOVE.
THEREFORE WALL 1 WILL:

A. BE REINFORCED/STRENGTHENED WITHIN THE TWO DEBRIS PILE AREAS WITH A SHEETPILE
WALL, OFFSET 2’-0” IN FRONT OF THE EXISTING. THE VOID SPACE WILL BE FILLED WITH
REINFORCED UNDERWATER CEMENT GROUT. NEW WALL WILL RESIST 100% OF LATERAL LOADS.

B. HAVE A 5’-0” DREDGING OFFSET APPLIED IN OTHER SMA (SEDIMENT MANAGEMENT AREA)
ZONES.
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e A48 (1= 979‘8’!1& S = ¢&w) min

12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, $=0

Depth(ft)
0 =
N\
-5 N\
N\
- 10 S \
--------------------------------------------------------------- N \
- 15 / 'Q \
Lt \
20 N \
o N\
- 25 - % ‘-\
30 e N \
~ N \
- 35 e N .
P \ \
- 40 .'__/../ s \.\
- 45 /./’, § LY
= N —
T N Moment Equiibrium
‘g Force Equilibrium
55
0 1 ksf
60 | ]

- 65 <ShoringSuite> CIVILTECH SOFTWARE USA www civiltechsoftware.com
Licensed to 4324324234 3424343 Date: 7/20/2023
File: T:\252 Series - Anchor QEA\252.01 Eng Swes for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway EOO

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 ‘Wall Type: 1. Sheet Pile
PILE LENGTH: Min. Embedment=41.74 Min. Pile Length=54.24

MOMENT IN PILE: Max. Moment=107.81 per Pile Spacing=1.0 at Depth=34.31

PILE SELECTION:
Request Min. Section Modulus = 39.2 in3/ft=2107.57 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66

-> Piles meet Min. Section Requirements: Top Deflection is shown in (in)

Cz148 (3.37) 4N (3.16) AZ25(2.41) FSPZ25(3.30) PZ38(3.29)
BZ26 (2.78) H175(2.85) AZ26(2.27) PZ35(2.55) AZ28(2.14)
H215(2.35) BZ32(2.24) FSPZ32(2.29) PZ40(1.88)
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):
= 21 P1 2 P2 Slope -
0 0 14 0.546 .039
14 .546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
N Z1 P1 22 P2 Slope -
14.5 0.19 17.5 0.48 0.096
17.5 0.48 99.0 12.54 0.148
ACTIVE SPACING:
No. Z depth ~_Spacing
1 0.00 1.00
2 14.00 1.00
3 14.01 1.00
4 99.00 1.00
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WAL 4

PASSIVE SPACING:
No. o Z depth Spacing
1 14.50 1.00
2 99.00 1.00

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

2-110



211

WAW 4

12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, =0
Depth(ft)
-0 = s mmm e mmm oo
X
-5 N\
N
- 10 N
____________________________________ - R N
N N
15 N
N
20 N
~7 N
25 -
- N
L 3o E
- 35 T
- 40 =
~ 45 /’-/.
-
- 50 e ! uilibrium
Force Equilibrium
- 565
0 1 ksf
- 60
“ 65 Net Pressure Diagram
Top Deflection=3.37(in)
Depth{ft} Max. Shear=18.60 kip Max. Moment=107.81 kip-ft Max Deflection=3.37(in)
0 ey B N omemmtemmmsmosoooee
5 \“
10 / / \
________________ - cmeneneeaaf- \\ [
15 . A N\
20 f g \\
\ - \
- 25 \ P
\ /
| ~ 30 '-.\ ;
- 35 T LN ¥ |l
. \, \
- 40 P N
N S 1\
45 N S \
- —. A
— ™ \.
50 e J |
T A \
55
- 60
18.60 kip 0 107.81 kip-ft 0 3.369(in) 0
=65 ———— ! . /S —||
Shear Diagram Moment Diagram Deflection Diagram
PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS
Based on pile spacing: 1.0 foot or meter
First Suitable Pile: CZ148: E (ksi)=29000.0, |(in4)/foot=273.9
nchor QEAI252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway E00559E18\Calculations\MS\Soldier and Sheet Pile Walls\Wall 1\SP
<ShoringSuite> CIVILTECH SOFTWARE USA www civiltechsoftware.com
Licensed to 4324324234 3424343




WAL 4 (W) Surcharge)

12.5ft High Sheet Pile, Dw=14ft
Apparent As-Built Condition 1, $=73

Depth(ft)
-0

5
10

15 - -
20 -
25
- 30 e
- 35 -
- 40 P
- 45 =

- 50 o

Moment Equilibrium
Force Equilibrium

- 55

- 60

- 65 o] 1 ksf

S 70 <ShoringSuite> CIVILTECH SOFTWARE USA www civiltechsoftware.com

Licensed to 4324324234 3424343 Date: 7/20/2023
File: T\252 Series - Anchor QEA\252.01 Eng Swves for Sediment Cleanup of Upper Reach of Lower Duwamish Waterway EQQ

Wall Height=12.5 Pile Diameter=1.0 Pile Spacing=1.0 Wall Type: 1. Sheet Pile

PILE LENGTH: Min. Embedment=46.78 Min. Pile Length=59.28
MOMENT IN PILE: Max. Moment=154.03 per Pile Spacing=1.0 at Depth=36.87

PILE SELECTION:
Regquest Min. Section Modulus = 56.0 in3/f=3011.11 cm3/m, Fy= 50 ksi = 345 MPa, Fb/Fy=0.66
-> Piles meet Min. Section Requirements: Top Deflection is shown in (in}
H215(3.62) BZ32(3.45) FSPZ32(3.53) PZ40(2.90) S5RU3(3.79)
AZ34(2.47) AZ3B700(2.16) AZ36(2.34) BZ37(3.04) AZ38(2.23)
FSPZ38 (2.80) AZ38700 (2.05) AZ40700 (1.94) BZ42(2.61)

DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE):

o Z1 P1 22 P2 Slope
0 0 14 0.546 .039
14 546 14.25 0.567 0.085
14.25 0.567 99 2.522 0.023
0 0.073 99 0.073 0
PASSIVE PRESSURES: Pressures below will be divided by a Factor of Safety =1.5
Z1 P1 22 P2 Slope -
14.5 0.19 17.5 0.48 0.096
17.5 0.48 99.0 12.32 0.148
ACTIVE SPACING:
No. Z depth Spacing
1 0.00 1.00

2 14.00 1.00
3 14.01 1.00
4 99.00 1.00

2-112
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WAL 41

PASSIVE SPACING:

No. Z depth Spacing —
1 14.50 1.00
99.00 1.00

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




WAL 1

Depth(ft)
-0

PRESSURE, SHEAR, MOMENT, AND DEFLECTION DIAGRAMS

\chor QEA\252.01 Eng Svcs for Sediment Cleanup of Upper Reach of Lower Duw amish Waterw ay E00559E18\Calculations\MS\Soldier and Sheet Pile Walls\Wall 1\SP_|

0 1 ksf

12.5ft High Sheet Pile, Dw=14ft

Apparent As-Built Condition 1, $=73

Net Pressure Diagram

Max. Shear=23.60 kip

\
\
---------------------------------------------------------------------------------------- Y
= 3
./// .
f/-//
//.
././/-.
-
-
Moment Equilibrium
Force Equilibrium
Top Deflection=3.62(in)
Max. Moment=154.03 kip-ft Max Deflection=3.62(in}
e \
/
'./
Fi
i
| i
\ "\‘
k ‘._\_ I‘.
. S A
‘-\.‘ "_\_‘_ '\\
\f:, H’"-w,\ '\_
= ) \
A \
154.03 kip-ft 0 3.624(in) 0

23.60 kip 0

Shear Diagram

Moment Diagram

Based on pile spacing: 1.0 foot or meter
First Suitable Pile: H215: E (ksi)=29000.0, |(in4)/foot=392.2

Deflection Diagram

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to 4324324234

3424343
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AZ Hot Rolled Steel Sheet Pile

2-115

NUCarR

SKYLINE

h
THICKNESS WEIGHT SECTION MODULUS COATING AREA
Cross Moment
Width Height Flange Web Sectional Pile wall Elastic Plastic | of Inertia Both Wall
(w) {h) (tg) (ty) Area Sides Surface
in in in in in?/ft Ib/ft 1b/ft? in3/ft in3/ft in*/ft | f*fftofsingle | f/ft?
SECTION mm mm mm mm cm?/m kg/m kg/m> cm*/m cm?/m cm/m me/m m3/m?
AZ 12-770 30.31 13.52 0.335 0.335 5.67 48.78 19.31 23.2 27.5 156.9 6.07 1.20
| 770 344 85 | 85 120.1 72.6 94.3 1245 1480 21430 1.85 1.20
AZ 13-770 30.31 13.54 0354 | 0.354 5.94 51.14 20.24 24.2 28.8 163.7 6.07 1.20
770 344 9.0 90 1258 76.1 988 | 1300 1546 22360 1.85 1.20
& AZ18-770 30.31 13.56 0.375 0.375 6.21 53.42 21.14 25.2 30.0 170.6 6.07 1.20
770 345 9.5 9.5 1315 79.5 103.2 1355 1611 23300 1.85 | 120
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 1.86 133
AZ 18-700 27.56 16.54 0354 | 0.354 6.58 51.41 22.39 335 39.4 276.8 6.10 1.33
700 420 9.0 9.0 139.2 76.5 109.3 1800 2116 | 37800 1.86 133
& AZ19-700 27.56 16.56 0.375 0.375 6.88 53.76 23.35 34.8 41.0 288.4 6.10 133
Diiads 700 421 9.5 9.5 145.6 80.0 114.3 1870 | 2206 39380 1.86 133
AZ 20-700 27.56 16.57 0.394 0.394 7.18 56.11 24.43 36.2 42.7 300.0 6.10 1.33
700 421 10.0 10.0 152.0 83.5 119.3 1945 2296 40960 1.86 133
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
I 449 8.5 8.5 1286 80.7 1009 1840 2135 41320 2.08 | 130
AZ 20-800 315 17.72 0.375 0.375 6.66 59.50 22.67 37.2 43.3 329.9 6.82 1.30
800 450 9.5 9.5 141.0 886 | 1107 2000 2330 45050 2.08 130 |
AZ 22-800 315 17.76 0.413 0.413 7.25 64.77 | 2468 40.3 47.0 357.3 6.82 1.30
800 451 10.5 10.5 153.5 964 | 1205 2165 2525 48790 2.08 130
AZ 23-800 31.50 18.66 0.453 0.354 7.12 63.56 24.22 433 49.9 404.6 6.94 1.32
800 474 115 50 | 1506 94.6 1182 2330 2680 55260 211 132
AZ 25-800 31.50 18.70 0.492 0.394 7.71 68.91 26.26 46.5 53.8 435.1 6.94 1.32
800 475 125 10.0 163.3 102.6 128.2 2500 2890 59410 2.11 132 |
AZ 27-800 31.50 18.74 0.531 0.433 8.31 74.26 28.29 49.7 57.6 465.5 6.94 1.32
800 476 13.5 11.0 176.0 110.5 138.1 2670 3100 63570 2.11 132
AZ 24-700 27.56 18.07 0.441 0.441 8.23 64.30 28.00 45.2 53.5 408.8 6.33 1.38
700 459 11.2 112 | 1741 957 | 1367 2430 2867 55820 193 138
& AZ26-700 27.56 18.11 0.480 0.480 8.84 69.12 | 30.10 48.4 57.1 437.3 6.33 1.38
| v ™ 700 460 12.2 12.2 187.2 102.9 146.9 2600 | 3070 59720 1.93 138 |
AZ 28-700 27.56 18.15 0.520 0.520 9.46 73.93 32.189 51.3 60.9 465.9 6.33 1.38
700 461 13.2 13.2 200.2 110.0 157.2 2760 3273 63620 1.93 138
AZ 28-750 | 29.53 20.04 0.472 0.394 8.09 67.73 27.53 52.3 60.3 523.9 6.93 141
ALEER | 7s00 509.0 12,00 10.00 171.2 100.80 134.40 2810 3245 71540 2.11 | 1m
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 1.41
O 7500 510.0 13.00 11.00 184.7 108.80 145.00 3005 | 3485 76670 2.11 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 1.41
a 750.0 511.0 14.00 12.00 198.3 116.70 155.60 3200 3720 81800 2.11 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 1.47
700 499 15.0 11.2 215.9 118.6 169.5 3590 | auo 89610 2.05 1.47
27.56 19.69 0.630 0.480 10.87 84.94 36.98 70.6 81.1 694.5 6.73 1.47
LAZ 3?'7°°N 700 500 160 | 122 12300 126.4 180.6 3795 | 4360 94840 2.05 1.47
AZ 40-700N 27.56 19.72 0.669 0.520 11.54 90.16 35.26 743 | 85.7 732.9 6.73 1.47
700 501 17.0 13.2 244.2 134.2 1917 3995 | 4605 100080 2.05 1.47
AZ 42-700N 27.56 19.65 0.709 0.551 12.22 95.51 41.58 78.2 90.3 | 768.4 6.75 1.47
| AeRo | 700 499 18.0 140 258.7 1421 2031 | 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 6.75 147
_ 700 500 19.0 15.0 272.8 1499 214.2 4405 5105 110150 2.06 1.47
AZ 46-700N 27.56 19.72 0.787 0.630 13.56 105.97 46.14 85.7 99.5 844.9 6.75 1.47
700 501 20.0 16.0 287.0 157.7 2253 4605 5350 115370 2,06 1.47
AZ 46 22.83 18.94 0.709 0.551 13.76 89.10 46.82 85.5 98.5 808.8 6.20 1.63
= 580 281 18.0 14.0 2912 1326 2286 4595 5295 110450 1.89 163 |
AZ 48 22.83 18.98 0.748 0.591 14.48 93.81 49.28 89.3 103.3 8470 6.20 1.63
™ - | 580 482 19.0 15.0 306.5 1396 240.6 4800 5553 115670 1.89 1.63
AZ 50 22.83 19.02 0.787 0.630 15.22 98.58 51.80 93.3 108.2 886.5 6.20 1.63
580 483 20.0 16.0 322.2 146.7 252.9 5015 5816 121060 1.89 163
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 1.46
AN N X 503.0 22.00 15.00 288.4 158.50 226.40 4755 5490 119650 204 | 148
AZ 50-700 27.56 19.84 0.906 0.630 14.30 111.73 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 2.04 146 |
AZ 5‘2_700 27.56 19.88 0.945 0.669 14.97 | 116.97 50.93 95.9 111.3 953.0 6.70 1.46
700.0 505.0 24.00 17.00 317.0 174.10 248.70 5155 5985 130140 2.04 1.46
@ Instock.
Technical Hotline: 1-866-875-9546 | engineering@nucorskyline.com www.nucorskyline.com
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AZ Hot Rolled Steel Sheet Pile

Available Steel Grades

2-116
NUCOR
SKYLINE

AMERICAN CANADIAN EUROPEAN AMLoCor"**
YIELD STRENGTH YIELD STRENGTH YIELD STRENGTH YIELD STRENGTH
ASTM CSA G40.21 EN 10248
ksi MPa ksi MPa ksi MPa ksi MPa
A328 39 270 | Grade 260 W 38 260 | s2d0GpP 35 240 | Blue320 46 320
A572Gr. 42 42 290 | Grade 300 W 43 300 |s270GP 39 270 | Blue 355 51 355
A572Gr. 50 50 345 | Grade3s0W 51 355 | s3206p 46 320 |Blue3so | 57 | 390
AS726E55 | 55 380 | Grade 400 W 58 400 |[s3ssep 51 355
A572Gr. 60 60 415 $390GP 57 390
A572Gr65 | 65 450 5430 GP 62 430
| A 690 50 345 5460 AP |67 460 |
A 690* 57 390 [

Highlighted fields represent the most commonly used and readily available steel grades. *Not available for AZ48/50/52-700. ** Corrosion resistant steel, check for availability

Transitional Piles

Corner Piles
{ = ~0.98" - ~276" _ mp48v ..
T 25 mm A‘ ~70 mm [ ~20 rmm Bf| 'Ifo
5 REPN 7 '
— ¢.l_.|_ S5 SO L ? a
i\. 3 | ‘\ 1 ! [} I b T
\ - ~pgg" ~148" A I [
0| ~25 mm 90°-1:$~ ~30 mm (|
{ ) SKAP
Gr.  A572 Gr, 50/60
c14 Omega 18 E 22 Delta 13 Wt 8.95Ib/ft 13.3 kg/m
Grade: 5 355 GP Grade: $430GP Grade: S355GP Grade: S355GP A 197" 50.0 mm
Weight: 9.68 Ib/ft Weight: 1210 Ib/ft Weight: 6.87 Ib/ft Weight: 873 Ib/ft 8 069" 17.5 mm
14.4 kg/m 18.0 kg/m 10.2 kg/m 13.0 kg/m c: 181" 40.9 mm
D:  0.02" 0.5 mm
Delivery Conditions & Tolerances Delivery Forms
ASTMA 6 EN 10248
— —
Mass +2.5% +5% TN ff _'\\
Length +5in. -0in. £200 mm \_' / \
¢ 2 a_J/ L S
Height +7mm Single Pile Double Pile
Thickness <8.5mm £0.5mm Position A Form | Standard
>8.5mm +6%
Single Pile Width £2% /!_-_4 f‘__'?““:\
%,
Double Pile Width +3% / / Y
r—_—.-} *——f =
H [
Straightness 0.2% of the length single Pile Double Pile
Ends out of Square 2% of the width Position B Form Il on Request
Maximum Rolled Lengthst
AZ 101.7 ft. 31.0m
E 22 59.1 ft. 18.0m
c14 59.1 ft. 18.0m
Delta 13 55.8 ft. 17.0m
Omega 18 52.0ft. 16.0m
* Longer lengths may be possible upon request.
Technical Hotline: 1-866-875-9546 ' engineering@nucorskyline.com www.nucorskyline.com
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JD .
- T : o JD Fields & Company Inc
FIELDS — tu 55 Waugh Drive, Suite 12
sy Lo = h A Houston, TX 770C
J__(‘,_ 3 281 558719¢
w w Technical: 855 GRADEE
DOUBLE Z HOT ROLLED SHEET PILE SERIES Per Single Section Per Unit of Wall 60ksi | 65ksi
Width | Height | Flange Web Cross Sec Weight Coating | Cross Sec Weight Momer-\t ofl Elastic Plastic Allow Bend Moment
w h) th (W) Area (m) Area Area (m) Inertia | Modulus | Modulus [NoSF.]
(A) (A (A) (iy) (Sx) (5%) (Mmax)
mm mm mm mm cnt kg/m m’/m cmi/m kg/m’ cmit/m cm/m cm’/m kN-m/m | kN-m/m
Section in in in in in? Ibs/ft ft/fe in?/ft Ibs/ft in?/ ft in?/ ft in® ft kip-ft/ft |  kip-ft/ft
2712-700 700 314.2 8.6 8.5 86.47 67.9 1.82 123.5 97.0 18,971 1,208 1,418 500 541
27.56 12.37 0.339 0.335 13.40 45.62 597 5.84 19.86 138.9 225 26.4 1123 121.7
7713-700 700 315.2 9.6 9.5 94.47 74.2 1.82 135.0 105.9 20,611 1,308 1,543 541 586
27.56 12.41 0.378 0374 14.64 49.84 597 6.38 21.70 150.9 243 28.7 121.7 131.8
7714-700 700 316.2 10.6 10.5 102.50 80.5 1.82 146.4 114.9 22,262 1,408 1,669 582 631
27.56 12.45 0417 0413 15.89 54.07 597 6.92 23.54 163.0 26.2 31.0 131.0 141.9
7712-770 770 343.5 8.6 8.5 92,99 728 1.96 120.8 94.5 21,496 1,252 1,488 518 561
30.31 13.52 0.339 0335 14.41 48.92 644 5.71 19.37 1574 233 233 1164 126.1
7713-770 770 344 9.1 9 97.40 76.2 1.96 126.5 99.0 22,433 1,304 1,551 540 585
3031 13.54 0.358 0.354 15.10 51.22 6.44 5.98 20.28 164.3 243 243 1213 131.4
7714-770 770 344.5 9.6 9.5 101.80 79.6 1.96 132.2 1034 23,370 1,357 1,613 561 608
3031 13.56 0.378 0.375 15.78 53.52 644 6.25 21.19 171.1 25.2 25.2 126.2 136.7
7717-700 700 420 8.5 84 92.99 733 1.97 132.8 104.7 36,425 1,735 2,032 717 777
27.56 16.54 0.335 0.331 1441 49.26 6.47 6.28 21.45 266.7 323 37.8 1613 174.7
7718-700 700 420.5 9.1 9 97.40 76.7 1.97 139.1 109.6 38,001 1,807 2,132 748 810
27.56 16.56 0.358 0.354 15.10 51.58 6.47 6.57 22.46 278.3 336 39.8 168.1 182.1
7719-700 700 421 9.6 9.5 101.80 80.2 1.97 145.4 114.6 39,578 1,880 2,210 778 843
27.56 16.57 0.378 0375 15.78 53.90 6.47 6.87 23.47 289.8 35.0 41.2 1749 189.4
7720-700 700 421.5 10.1 10 106.20 83.7 1.97 151.7 119.5 41,155 1,953 2,304 808 875
27.56 16.59 0.398 0.394 16.46 56.22 6.47 717 24.48 3014 36.3 429 1816 196.7
2724-700 700 459.2 11.3 11.2 122.06 95.8 2.05 174.4 136.9 55,949 2,437 2,875 1,008 1,092
27.56 18.08 0.445 0.441 18.92 64.39 6.71 8.24 28.04 409.7 453 53.7 226.7 2455
2726-700 700 460.2 123 12.2 131.18 103.0 2.05 1874 147.1 59,843 2,601 3,071 1,076 1,166
27.56 18.12 0.484 0480 20.33 69.21 6.72 8.85 30.13 438.2 484 57.1 241.9 262.1
2727-700 700 460.7 12.8 12.7 135.50 106.4 2.05 193.6 152.0 61,641 2,676 3,089 1,107 1,199
27.56 18.14 0.504 0.500 21.00 71.48 6.72 9.14 31.12 451.4 49.8 57.5 248.9 269.6
2728-700 700 461.2 133 13.2 140.30 110.1 2.05 2004 157.3 63,740 2,764 3,278 1,144 1,239
27.56 18.16 0.524 0.520 21.75 74.02 6.72 9.47 32,23 466.8 514 61.0 257.1 278.5
2736-700 700 499.2 15.1 11.2 151.27 118.7 2.18 216.1 169.6 89,753 3,596 4,151 1,488 1,612
27.56 19.65 0.594 0.441 23.45 79.80 7.14 10.21 34.75 657.2 66.9 773 3345 362.3
2738700 700 500.2 16.1 12.2 161.16 126.5 2.18 230.2 180.7 94,984 3,798 4,363 1,571 1,702
27.56 19.69 0.634 0.480 24.98 85.02 7.14 10.88 37.02 695.6 706 81.2 353.2 382.6
2740-700 700 501.2 17.1 13.2 171.06 134.3 2.18 2444 191.8 100,219 3,999 4,610 1,655 1,792 .
2756 19.73 0.673 0.520 26.51 90.24 7.15 11.54 39.29 7339 744 85.8 3720 402.9
2742-700 700 499.2 18.1 14 182.12 143.0 2.17 260.2 204.2 105,543 4,228 4,882 1,749 1,895
27.56 19.65 0.713 0.551 28.23 96.08 7.11 12.29 41.83 7729 787 90.9 393.3 426.0
7744-700 700 500.2 19.1 15 192.02 150.7 2,17 274.3 2153 110,942 4,436 5,096 1.835 1,988
27.56 19.69 0.752 0.591 29.76 101.30 7.1 12.96 44.11 8124 82,5 94.8 412.6 446.9
7746-700 700 501.2 20.1 16 201.93 158.5 217 288.5 226.5 116,159 4,635 5,343 1,918 2,077
B 27.56 19.73 0.791 0.630 31.30 106.53 711 13.63 46.38 850.6 86.2 99.4 431.1 467.0
7748-700 700 503.2 221 15 202.99 159.3 217 290.0 227.6 120,467 4,788 5,528 1,981 2,146
27.56 19.81 0.870 0.591 31.46 107.09 7.1 13.70 46.63 882.2 89.1 1029 445.3 482.4
7750-700 700 504.2 231 16 21241 166.7 217 303.4 238.2 125,358 4,973 5,713 2,057 2,229
| 27.56 19.85 0.909 0.630 32.92 112,06 711 14.34 48.79 918.0 92.5 106.3 462.5 501.0
7752-700 700 505.2 24.1 17 222.07 1743 2.17 317.2 249.0 130,403 5,162 5,951 2,136 2,314
27.56 19.89 0.949 0.669 34.42 117.15 7.11 14.99 51.01 954.9 96.0 110.7 480.2 520.2
7748580 580 482 19.2 15.1 178.17 139.9 2.01 307.2 241.1 115,712 4,801 5,555 1,986 2,152
22.83 18.98 0.756 0.594 27.62 93.99 6.59 14.52 49.40 847.3 89.3 103.3 446.6 483.8

Indicates standard stocking sections. Please check with your local sales agent for material availability.
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(SEE CHARD) :L\@ Piling
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/ Cover Plated
/-——Tvmcm. . o Z Profile
Q‘J SHEET PILE SECTION |
= -
o
. Width+ f;Hei_ghf+ 'Thirlifrzsiﬂ _ Thf(l:?(rr‘lgiﬁ Weight Moment of inertia Section Modulus g‘;%:?:
Section - : : Aot
in in in in b /1ft Ib/ft2 in* in* / wft in? i/ wft | f2/lft
mm mm mm mm kg/Im | kg/m? cm®  |cm*/wm | cm?® |em3*/wm | m?/Im
27.88 | 12.56 0.375 0.375 50.4 21.7 353.0 152.0 56.2 24,2 5.60
PZC13 708 319 9.5 9.5 75.1 106.0 | 14,690 | 20,760 ﬂzo 1,300 1.71
27.88 12.60 0.420 0.420 55.0 23.7 381.6 1643 | 605 26.0 5.60
pzc14 708 320 10.7 10.7 81.8 115.5 15,890 22,440 990 1,400 1.71
25.00 | 15.25 0.375 0.375 50.4 24.2 532.2 255.5 69.8 335 5.60
pzcis 635 387 9.5 9.5 75.1 118.2 | 22,150 | 34,890 | 1,145 | 1,800 171
PZC 19 25.00 15.30 0.420 0.420 55.0 264 576.3 276.6 753 36.1 5.60
635 388 10.7 10.7 818 128.8 23,990 37,780 | 1,235 1,945 1.71
27.88 17.66 0.485 0.560 694 299 938.7 404.1 1063 45.7 6.15
PZC 25 708 449 12.3 14.2 103.3 145.9 39,070 55,190 1,740 2,455 1.87
27.88 | 17.70 0.525 0.600 73.9 31.8 994.3 428.1 1124 | 484 6.15
pzc26 708 450 133 15.2 110.0 155.4 | 41,390 | 58,460 | 1,840 | 2,600 1.87
P7C 28 27.88 17.75 0.570 0.645 790 34.0 1,057 455.1 119.1 513 6.15
708 451 14.5 16.4 117.6 166.1 44,000 62,150 1,950 2,755 1.87
22.50 21.02 0.488 0.563 69.6 37.1 1,349 719.6 1284 68.5 6.15
PzC37 572 534 124 14.3 103.6 181.2 56,160 98,270 2,100 3,680 1.87
- 22,50 | 21.05 0.525 0.600 74.0 39.5 1,429! 762.1 1356 | 723 6.15
572 535 13.3 15.2 110.2 192.8 | 59,480 | 104,100 | 2,220 | 3,890 1.87
p7C 41 22.50 21.09 0.561 0.636 784 418 1,507 803.6 142.7 76.1 6.15
572 536 14.2 162 116.6 204.1 62,720 109,700 | 2,340 4,090 1.87

Available Grades: ASTM A572 Gr. 50 and 60, A588 and A690
+Values stated are nominal PZC™is a tradem arl

*Both sides of sheet excludes socket interior and bali interlock

Per Single Section ) Per Unit of Wall
Normal | ., w - = Total Nominal - We'ght —— Moment f‘ Section
oo | Wadth " Plate Size Area ngght Su rfacea Area. c:ati'lg Full Length | - ; :\ag]:h gl o Modu?:s
Section: > AR 2 Plates | " plates :
in in in2 b/ ft ft2/ It ft2/ It b/ ft2 Ib/ft2 ind/wft | in3/wft
mm mm cm? kg/m m?2/Im m2/im kg/m? kg/m? | cm*/wm | cm3/wm
pzCa6-CP | 22.50 | 3x0.500 | 24.76 84.2 6.82 6.32 44.9 42.1 947.8 86
(PZ2C39) 572 76x13 159.8 1252 2.08 1.93 2193 205.6 129,400 4,630
pzcas-cp | 22.50 | 3x 0.625 25.51 86.7 6.86 6.36 46.3 42,9 997 89.4
(PZC39) 572 76 x 16 1646 | 1290 2.09 1.94 226.1 209.5 136,100 4,810
PZCs4-CP | 22.50 3x1.00 27.76 94.4 6.96 6.48 50.3 449 1151 99.9
(PZC39) 572 76x254 | 179.1 1405 213 1.98 2456 2185 157,100 5,370

*Excludes socket interior and ball interlock

. Best economy is obtained when plate length is limited to area of high moment.

. Filet weld should be sized to adequately resist design loads and should be continuous and all around.
« Cover plate length depends upon bending moment curve.

. Weld requirements should be specified by design engineer.

Available Grades: ASTM A572 Gr. 50
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LBFoster.

== Stecnam Piling
V4 4
v /
zpile ./ / Cover Plated
Profile J yd Z Profile
V4 /" Shest i seeron e
&/ &/ —
WIDTH WIDTH
! . Web Flange . : : Nominal
Width+ | Height+ Thickness+ | Thickness+ Weight Moment of Inertia Section Modulus Czatlr;g
Section ed
in in in in Ib / Ift Ib/ft? in in*/ wft in? in3/wft | ft2/Ift
mm mm mm mm kg/Im | kg/m? cm? cnt/wm | cm?® |cm3/wm | m?/Im
PZE 18 27.88 12.56 0.375 0.375 50.4 21.7 353.0 152.0 56.2 24,2 5.60
708 319 9,5 9.5 75.1 106.0 | 14,690 20,760 920 1,300 1.71
pZC 14 27.88 12.60 0.420 0.420 55.0 237 381.6 164.3 60.5 26.0 5.60
708 320 10.7 10.7 81.8 1155 15,890 22,440 990 1,400 1.71
B2E 1B 25.00 15.25 0.375 0.375 50.4 24.2 532.2 255.5 69.8 33.5 5.60
635 387 9.5 9.5 75.1 118.2 | 22,150 34,890 | 1,145 | 1,800 1.71
pZC 19 25.00 15.30 0.420 0.420 55.0 264 576.3 276.6 75.3 36.1 5.60
635 388 10.7 10.7 81.8 128.8 23,990 37,780 1,235 1,945 1.71
pZC 25 27.88 17.66 0.485 0.560 69.4 29.9 938.7 404.1 106.3 45.7 6.15
708 449 12.3 14.2 103.3 145.9 39,070 55,190 1,740 2455 1.87
PZC 26 27.88 17.70 0.525 0.600 73.9 31.8 994.3 428.1 1124 48.4 6.15
708 450 13.3 15.2 110.0 1554 41,390 58,460 | 1,840 2,600 1.87
PZC 28 27.88 17.75 0570 0.645 79.0 34.0 1,057 455.1 119.1 51.3 6.15
708 451 14.5 16.4 117.6 166.1 44,000 62,150 1,950 2,755 1.87
22.50 21.02 0.488 0.563 69.6 37.1 1,349 719.6 1284 68.5 6.15
pzc 37 572 534 124 14.3 103.6 181.2 56,160 98,270 2,100 3,680 1.87
pZC 39 22,50 21.05 0.525 0.600 74.0 39.5 1,429 762.1 135.6 72,3 6.15
572 535 13.3 15.2 110.2 192.8 59,480 104,100 | 2,220 3,890 1.87
pZC 41 22.50 21.09 0.561 0.636 784 41.8 1,507 803.6 142.7 76.1 6.15
572 536 14.2 16.2 116.6 204.1 62,720 109,700 | 2,340 4,090 1.87
Available Grades: ASTM A572 Gr. 50 and 60, A588 and A690
:I;,gtllliessi;;itgfd sﬁr:e?z;rlllﬂeéi‘es socket interior and ball interlock PZC™ is a trademark of Gerdau
Per Single Section Per Unit of Wall
Nominal Weght 1
I\\ll\c;irggsl Plate Size Area Weight SUrfzzfea,Lrea Czatir;g Full Length Lel-:\agl: g MT::E; of Ajzzt:ﬁ:s
Section rea Plates Plates
in in in? Ib/ft ft2 / Ift ft2/ Ift Ib / ft2 b/ ft2 in*/ wift in3 / wft
mm mm cm? kg/m m2/Im m2/Im kg / m? kg/m2 | cm*/wm | cm®/wm
PZC 46-CP | 22.50 3x0.500 24,76 84.2 6.82 6.32 44.9 42.1 947.8 86
(PZC39) 572 76x 13 159.8 125.2 2.08 1.93 2193 205.6 129,400 4,630
PZC 48-CP | 22.50 | 3x0.625 | 25.51 86.7 6.86 6.36 46.3 42,9 997 89.4
{PZC39) 572 76x 16 164.6 129.0 2.09 1.94 226.1 209.5 136,100 4,810
PZC 54-CP | 22.50 3x1.00 27.76 94.4 6.96 6.48 50.3 44.9 1151 99.9
(PZC39) 572 76x25.4 179.1 140.5 2.13 1.98 245.6 2185 157,100 5,370

*Excludes socket interior and ball interlock
. Best economy is obtained when plate length is limited to area of high moment.

Available Grades: ASTM A572 Gr. 50

. Filet weld should be sized to adequately resist design loads and should be continuous and all around.

- Cover plate length depends upon bending moment curve.
+Weld requirements should be specified by design engineer.
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ArcelorMittal — Products & Services — Production Range — AZ® sections — AZ 48-700
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Sheet Piling

ArcelorMittal Europe Long Products
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A G ly Wy Ty A

in? Ib/ft in* in® in il
Per S 31.29 106.49 2012.2 203.1 802 3.35
Per D 62.58 212.98 40244 406.4 8.02 6.69
Per ft of wall 13.63 46.37 876.2 88.5 8.02 1.46
A Sectional area
G Mass per ft
ly Moment of inertia about the main neutral axis y-y
Wely Elastic section modulus
g Radius of gyration about the y-y axis
AL Coating area. One side, excludes inside of interlocks
S Single pile
D Double pile
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