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Overview

There are five steel grades often specified for steel sheet piling in the USA.
 A328/A328M -07

* A572 A572M
 A588

* A690

* A857-07

Each steel grade will be reviewed briefly and its relevance for sheet piling use.



ASTM A328/A328M-07

Standard Specification for Steel Sheet Piling

For sheet piling produced from coil and furnished without Chemical Requirements 5
heat treatment or with stress relieving only, the additional Phosphorus, Max 0,035
requirements, including additional testing requirements and Sulfur, max 0.04

. - . e . h ified), mi .
the reporting of additional test results, of Specification Copper (when specified), min .20

A6/A6M apply.

Tensile Requirements

. . . . - Tensile strength, min, ksi 65

A328 is a very basic steel grade with little to no alloy addition. | vield point, min, ksi 39
Even though it is classed as a mild steel it has average at best L

. - Elongation in 8 in coupon 17

elongation, ductility and toughness compared to the Elongation in 2 in coupon 20

capabilities of steel mill production today.A328 although

occasionally specified for steel sheet piling is rarely produced
by steel mills.



ASTM A572/A572M

Chemical Requirements for thickness 0.5" —1.25"
Standard Specification for High-Strength Low-Alloy hosphorus, Max oo
Columbium-Vanadium Structural Steel Sulfur, max 0.05
Copper (when specified), min  0.00
Carbon, max 0.23
This is a comprehensive specification compared to A328 Spnanese, max o
mild steel. It covers five grades of high-strength low-alloy . _ : _
structural steel shapes, plates, sheet piling, and bars. Grades | Tensile Requirements Min Elongation
42 [290], 50 [345], and 55 [380] are intended for riveted, e 12 p - o
bolted, or welded structures. Grades 60 [415] and 65 [450] Grade 50 65 18 21
are intended for riveted or bolted construction of bridges, Grade 55 70 17 20
. . . Grade 60 75 16 18
or for riveted, bolted, or welded construction in other Grade 65 80 15 17
applications.
Alloy Content
A572 is the go-to specification for engineers for steel sheet Columbium 0.005 - 0.05
th 1 1 Vanadium 0.01-0.15
piling applications. onadir 001 -01
Titanium 0.006—-0.04
Columbium + Vanadium 0.02 -0.15




ASTM A588/A588M

Standard Specification for High-Strength Low-Alloy
Structural Steel with 50 ksi Minimum Yield to 4 ins
thick

This specification covers high strength low-allow
structural steel shapes, plates and bars for use in
welded bridges or buildings where added durability
are important. The atmospheric corrosion resistance
of this steel is substantially better than carbon
structural steel with or without copper addition.

When exposed to the atmosphere this steel is suitable
for applications in the bare condition.

Chemical Requirements — Grade C

%

Phosphorus, Max 0.04
Sulfur, max 0.05
Copper 0.2-0.50
MNickel 0.25-0.50
Carbon, max 0.15
Manganese, max 0.18-1.35
Silicon, max 0.15-0.40
Chromium 0.30-0.50
Vanadium 0.01-0.10

Tensile Requirements — Thickness < 4 in

Tensile strength, min, ksi 70
Yield point, min, ksi 50
Elongation in 8 in coupon 18




ASTM A690/A690M

Standard Specification for High Strength Low
Alloy Steel H Piles and Sheet Piling For Use in
Marine Environments

This specification covers high strength low-alloy
steel H-piles and Sheet Piling for use in marine
structures.

The standard claims the steel has two to three
times greater resistance to seawater “Splash
Zone” corrosion than ordinary mild steel A 328 M.




ASTM A690/A690M

Chemical Requirements
%

Phosphorus, Max 0.08 —0.15
Sulfur, max 0.04
Standard Specification for High Strength  |cson ne

Low Alloy Steel H Piles and Sheet Piling e e
For Use in Marine Environments

Tensile strength, min, ksi 70
Yield point, min, ksi 50
Elongation in & in coupon 18

Elongation in 2 in coupon 21




Comparison: A588 to A690

Atmospheric corrosion resistance to marine corrosion resistance

Atmospheric corrosion resistance — A588 Marine corrosion resistance - A690
Chemical Requirements — Grade C Chemical Requirements

% %
Phosphorus, Max 0.04 Phosphorus, Max 0.08 -0.15
Sulfur, max 0.05 Sulfur, max 0.04
Copper 0.2-0.50 Copper, min 0.50
Nickel 0.25-0.50 Nickel 0.40 - 0.75
Carbon, max 0.15 Carbon, max 0.22
Manganese, max 0.18-1.35 Manganese 0.60-0.90
Silicon, max 0.15-0.40 Silicon, max 0.40
Chromium 0.20-0.50 . .
Vanadium 0.01-0.10 Tensile Requirements
Tensile Requirements — Thickness < 4 in Tensile strength, min, ksi 70

Yield point, min, ksi 50

Tensile strength, min, ksi 70
Yield point, min, ksi >0 Elongation in 8 in coupon 18
Elongation in 8 in coupon 18 Elongation in 2 in coupon 21

A588 is an atmospheric steel grade compared to A690 which is classified as a marine grade steel specifically for the
Splash Zone region of a marine structure exposed to salt water in the splash area. The main differences between the
two grades are the higher values of Phosphorus, Copper and nickel in A690 and the addition of chromium in A588



ASTM A857/A857M

Standard Specification for Steel Sheet Piling, Cold Formed,

Light Gage

This specification covers cold-formed, light gage carbon
steel sheet piling of structural quality for use in light marine

and non marine structures.

The nominal thickness of material furnished under this
specification shall be 0.25 in or less.

This standard covers sheet piling produced using either:
a) Decoiling, coiled steel and feeding it through a multi-

stand roll forming mill at ambient temperature or

b) Forming cut lengths of steel into piling on a press
break.

Chemical Requirements

Phosphorus
Sulfur, max
Copper (when specified)

Manganese

%%
0.035 max
0.04 max

0.20 max
0.25 max

1.50 max

Tensile Requirements

Yield, min  Tensile, min

Elongation, min

2in 2in
17 23
16 22
15 21




References

ASTM International Standard Specifications for Steel Sheet Piling:
* A328/A328M
A572/A572M
A588/A588M
A690/A690M
A857/A857M

Splash Zone Graph Source:

e Handbook of Corrosion Protection for Steel Pile Structures in
Marine Environments, AlSI, page 48.
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