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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Continuos Mill Flat
Rolled Products under authority of the Iron and Steel Industry Standards Committee.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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COLD FORMED SHEET PILING OF NON-ALLOY STEELS -
PART 1: TECHNICAL DELIVERY CONDITIONS

1. Scope

This Malaysian Standard specifies the requirements for cold formed non-alloy steel sheet
piling produced from hot/cold rolled strip or sheet with a thickness equal to or greater than 2
mm in respect of its chemical composition, mechanical and technological properties and
delivery conditions.

The products covered by this standard include products that utilise welding to attach
interlocking joint mechanism and/or to join two or more sections by welding to achiev the
required final product length.

The products specified are for general, structural and civil engineering works.

Requirements concerning the tolerances on shape and dimensions are specified in Part 2 of
this standard.

2. Normative references

Please refer to Annex A.

3. Definitions

For the purposes of this standard, the definitions given in EN 10020, EN 10021, EN 10079
and the following apply.

3.1 Cold formed sheet piling
Products made by cold forming (drawing, bending, roll forming, etc.) at ambient temperature,

the form of the product is such that when interlocking their joints or overlapping the profile
ends, they constitute a continuous sheet piling structure.

4. Information to be supplied by the purchaser
4.1 General

The following information shall be supplied by the purchaser, at the time of the enquiry and
order.

a) Details of the product form, length, quantity and any further processing work that is
required, e.g. surface treatment.

b)  The designation of the product (in accordance with 6.2).

c) Type of inspection and inspection document required (see 8.1.2).
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Where no specific choice is made by the purchaser concerning a) and b), the supplier shall
refer back to the purchaser.

NOTE. It is recommended that the manufacturer be informed by the purchaser at the time of the order, if the
purchaser intends to carry out any surface treatment on the product after delivery.

4.2 Options
A number of options are specified in Clause 10. In the event that the purchaser does not

indicate a requirement to implement any of these options, the product shall be supplied in
accordance with the basic specification.

5. Mass of steel

The calculated mass shall be determined a using conventional volumetric mass 7 850 kg/m®.

6. Classification and designation
6.1 Classification

This standard considers three of the steel grades defined by EN 10025-2: S235JRC,
S275JRC and S355J0C (grades suitable for cold forming).

When agreed upon between the purchaser and manufacturer at the time of the enquiry and
order, other grades defined by EN 10025-3, EN 10025-4, EN 10111 and EN 10149-2 and
EN10149-3 may be delivered.

Option 1 (see 10.2).

6.2 Designation

6.2.1 Steel names’ are assigned to steel grades in accordance with EN 10027-1 and IC 10.
Steel numbers are allocated to steel grades in accordance with EN 10027-2.

6.2.2 The products covered by this standard shall be designated in the following sequence:
a) the name of the product, i.e. ‘Sheet piling’;
b) the number of this Malaysian Standard, i.e. MS 2025; and

c) the steel name or number.

EXAMPLE Sheet piling MS 2025-S235JRC or Sheet piling MS 2025-1.0120 indicates a sheet piling in
accordance with MS 2025 made of steel S235JRC (Steel number 1.0120).

' Former national designation (Steel names) are listed in Annex B.

2
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7. Technical requirements

7.1 Steel manufacturing process

711 The steel manufacturing process shall be at the manufacturer's option. Where
specified at the time of the enquiry and order, the steel manufacturing process shall be
reported to the purchaser.

Option 2 (see 10.3).

7.1.2 The method of deoxidation shall be at the discretion of the manufacturer, except that
rimming steel shall not be permitted.

7.2 Delivery conditions

Unless otherwise agreed, sheet piles shall be delivered in the cold formed condition.

Option 3 (see 10.4).

7.3 Chemical composition

The chemical compositions for both the ladle and the product analyses shall comply with the
maximum values given in Tables 1 and 2 or with the values which apply to the grade agreed

upon between the purchaser and manufacturer at the time of the enquiry and order and
chosen from the grades defined by the other standards mentioned in 6.1.

Table 1. Chemical composition of the ladle analysis for flat and long products of steel
grades and qualities with values for the impact strength

Designation C in % max. for Si Mn P S N Cu Other
nominal product o o o o o o o
thickness in mm (%) (%) (%) (%) (%) (%) (%)

According According max | max. max. max. max.? max. max.©
EN 100271 | EN 100272 | <16 | >16<40
and
CR 10260
S235JR 1.0038 0.17 0.17 - 1.40 0.035 | 0.035 0.012 0.55 -
S275JR 1.0044 0.21 0.21 - 1.50 0.035 | 0.035 0.012 0.55 -
S355J0 1.0553 0.20¢ 0.20° 0.55 1.60 0.030 | 0.030 0.012 0.55 -

NOTE. This table is excerpt from Table 2 of EN 10025-2 and this table can be referred to for full information.

@ The maximum value for nitrogen does not apply if the chemical composition shows a minimum total Al content of
0.0020 % or alternatively minimum 0.015 % acid soluble Al or if sufficient other N binding elements are present. In this

case the N binding elements shall be mentioned in the inspection document.

® Cu content above 0.40 % may cause hot shortness during hot forming.

° If other elements are added, they shall be mentioned on the inspection document.

¢ For grades suitable for cold roll forming: C = 0.22 % maximum.

¢ For nominal thickness > 30 mm: C = 0.22 % maximum.
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Table 2. Chemical composition of the product analysis based on Table 1

Designation C in % maximum Si Mn P S N Cu Other
for nominal o o o o o o o
product thickness | (%) (%) (%) (%) (%) (%) (%)
Inmm max max. max. max. | max? | max.” | max.°
According According
EN 100271 | EN 100272 | =16 | >16<40
and
CR 10260
S235JR 1.0038 0.19 0.19 - 1.50 0.045 0.045 | 0.014 | 0.60 -
S275JR 1.0044 0.24 0.24 - 1.60 0.045 0.045 | 0.014 0.60 -
S355J0 1.0553 0.23° 0.23° 0.60 1.70 0.040 0.040 | 0.014 | 0.60 -

NOTE. This table is excerpt from Table 4 of EN 10025-2 and this table can be referred to for full information.

® The maximum value for nitrogen does not apply if the chemical composition shows a minimum total Al content of
0.015 % or alternatively minimum 0.013 % acid soluble Al or if sufficient other N binding elements are present. In this
case the N binding elements shall be mentioned in the inspection document.

® Cu content above 0.45 % may cause hot shortness during hot forming.

9 |If other elements are added, they shall be mentioned on the inspection document.

9 For grades suitable for cold roll forming: C = 0.24 % maximum.

¢ For nominal thickness > 30 mm: C = 0.24% maximum.

7.4 Mechanical properties

In the delivery condition as specified in 7.2, the mechanical properties shall comply with the
relevant requirements of Tables 3, 4 and 5 for the required grade and quality or with the
requirements which apply to the grade agreed upon between the purchaser and manufacturer
at the time of the enquiry and order and chosen from the other grades mentioned in 6.1.
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Table 5. Cold forming of flat products

Designation Minimum recommended inside bend radii® for
nominal thicknesses (f) in mm
According According t<4 4<t<6 6<t<8
EN 10027-1 EN 10027-2
and

CR 10260

S235JRC 1.0122 1t 1t 1.5
S275JRC 1.0128 1t 1t 151
S355J0C 1.0554 1t 1.5¢ 15t

NOTE. This table is excerpt from Table 13 of EN 10025-2 and this table can be referred to for full information.

 The values are applicable for bend angles < 90°.

7.5 Technological properties

7.5.1 Weldability

In general, steels for cold formed sheet pile are suitable for arc welding (see 8.6).
7.5.2 Other requirements

Where specified at the time of the enquiry and order, the suitability and the relevant product
quality requirements for coating may be agreed.

Option 4 (see 10.5).
7.6 Surface finish

The material shall be sound and free from any surface flaws which might preclude its use for
the purpose for which it is intended.

Cutting burrs which may exist at the ends of the sheet piling are acceptable provided that they
do not impair the fitness of the profiles to be interlocked and their use.

8. Inspection and testing
8.1 General

8.1.1 The products shall be supplied with inspection and testing with respect to their
compliance with the requirements of this Malaysian Standard.

8.1.2 The purchaser shall be notified at the time of enquiry and order of the minimum level
of inspection and testing and shall specify any additional requirements with regard to:

a) the type of inspection and testing, i.e. specific or non-specific (see EN 10021);
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b)  the type of inspection document (see 8.7); and

c) the inspection tests. Except when agreed upon between the purchaser and
manufacturer at the time of the enquiry and order [Option 6 (see 10.7)], the chemical
composition and the mechanical properties are determined on the feedstock material.
The results of these tests will be given to the purchaser by the sheet pile producer upon
request [Option 7 (see 10.8)].

8.1.3 Unless otherwise agreed upon between the purchaser and manufacturer at the time
of the enquiry and order, inspection of the surface condition and dimensions shall be carried
out by the manufacturer. Should the purchaser wish to carry out inspection at the
manufacturers works, this shall be agreed upon between the purchaser and manufacturer at
the time of the enquiry and order.

Option 8 (see 10.9).

8.2 Specific inspection and testing

Specific inspection and testing shall be carried out as a minimum requirement [see 8.1.2 a)] in
which only the tolerance shall be checked (see 8.5). If the purchaser requires non-specific
inspection and testing, or tests other than dimensional tolerance, this shall be indicated at the
time of enquiry and order.

Option 6 (see 10.7).

Where required in cases of dispute, the chemical composition and mechanical properties
shall be determined on the finished products.

8.3 Inspection units

The inspection unit is composed of not less than 5 % of the product in a purchaser's order. In
the event of an order comprising different types of sheet pile, at least one sheet pile of each
type shall be included in the inspection unit. Should the purchaser requires a higher
percentage of inspection, this shall be agreed upon between the purchaser and manufacturer
at the time of enquiry and order.

Option 5 (see 10.6).

8.4 Internal defects

Requirements concerning internal defects shall be in accordance with EN 10021.

8.5 Control of dimensional tolerances

The dimensional tolerances specified in MS 2025: Part 2 are verified on a sheet pile per
inspection unit.

When the inspection unit is composed of different sheet pile types, one check of tolerance
shall be carried out per type.
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8.6 Welding

Where welding is incorporated in the manufacturing process, all welding procedures shall
comply with the requirements of ISO 15614-1. All welders shall be certified to the
requirements of EN 287-1.

All welds shall be visually inspected for defects as per the requirements of ISO 6520-1 and
ISO 5817.

Should the purchaser require a higher level of inspection and testing on the welds, this shall
be agreed upon between the purchaser and manufacturer at the time of enquiry and order.

Option 9 (see 10.10).

8.7 Inspection documents

The manufacturer shall provide the purchaser with a sheet pile product certificate in
accordance with EN 10204 sub-clause 2.3 with the inspection documents as per inspection
certificate type 3.1B, which shall provide the following information.

a) Dimensional tolerance inspection results.

b) Mill certificates.

c) Feedstock inspection details.

d)  Welder qualification details (for welded product).

e)  Welding procedure qualification details (for welded product).

f) Coating inspection report (for coated products).

Should the purchaser require other inspection documents, these shall be agreed upon
between the purchaser and manufacturer at the time of enquiry and order.

Option 5 (see 10.6).

9. Marking

Each sheet pile shall be marked with at least the following information:

Date of manufacture: dd/mm/yyyy

Pile length: Sheet pile length

Pile type: Designation (see 6.2)

Serial number: Unique identification number

The serial number shall be related to the inspection documents to allow tracking of the feed
stock material.

10
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Option 10 (see 10.11).

This marking shall be located at a position close to one end of each product. Marking shall be
by painting, stencilling, stamping, durable adhesive labels, attached tags or by any other
appropriate means.

Products may be supplied in securely tied bundles. In this case, the marking shall be on a

label securely attached to the bundle or fixed to the top product of the bundle. Individual
products shall still be marked with a serial number.

10. Options

10.1 Options which are available to the purchaser shall be specified as required at the time
of the enquiry and order (see 4.2).

10.2 Option 1

Where a steel grade defined in EN 10025-3, EN 10025-4, EN 10111, or EN 10149-2 to EN
10149-3 is required.

10.3 Option 2

Where the manufacturing process for the steel shall be indicated (see 7.1.1).

10.4 Option 3

Where an alternative delivery condition as cold formed is required (see 7.2).

10.5 Option 4

Where the material has to be suitable for specified coating (see 7.5.2).

10.6 Option 5

Where the purchaser asks for a higher percentage of dimensional tolerance inspection than
5 % for the inspection unit. The purchaser may also ask for alternative inspection documents
(see 8.3 and 8.7).

10.7 Option 6

Where the purchaser asks for the determination of the chemical composition and the
mechanical properties on the finished products (see 8.1.2 and 8.2).

10.8 Option7
Where the purchaser asks for the results of the tests on the feedstock material.
10.9 Option 8

Where the purchaser wishes to carry out inspection at the manufacturers works (see 8.1.3).

11
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10.10 Option 9

Where the purchaser asks for alternative welding procedure, welder certification, inspection
and testing.

10.11 Option 10

Where the purchaser asks for alternative marking

Where a marking is applied.

11. Certification mark

Each product, may by arrangement with a recognised certification body, be marked with the

certification mark of that body, provided the product conforms to the requirement of this
standard.

12
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Annex A
(normative)

Normative references
The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.
EN 287-1, Qualification test of welders - Fusion welding — Steel
EN 10020, Definition and classification of grades of steel

EN 10021, General technical delivery requirements for steel and steel products

EN 10025-2, Hot rolled products of structural steels - Part 2: Technical delivery conditions for
non-alloy structural steels

EN 10025-3, Hot rolled products of non-alloy structural steels. Technical delivery conditions
for long products

EN 10025-4, Hot rolled products of structural steels. Technical delivery conditons for the
thermomechanical rolled weldable fine grain steels

EN 10027-1, Designation system for steel - Part 1: Steel names, principal symbols
EN 10027-2, Designation system for steel - Part 2: Steel numbers
EN 10079, Definition of steel products

EN 10111, Continuously hot-rolled low carbon steel sheet and strip for cold forming -
Technical delivery conditions

EN 10149-2, Hot rolled flat products made of high yield strength steels for cold forming - Part
2: Delivery conditions for thermomechanical rolled steels

EN 10149-3, Hot rolled flat products made of high yield strength steels for cold forming - Part
3: Delivery conditions for normalised/normalised rolled steels

EN 10204, Metallic products — Types of inspection documents

MS 2025: Part 2, Cold formed sheet piling of non-alloy steels - Part 2: Tolerances on shape
and dimensions

ECISS/IC 10, Designation system for steel - Additional symbols for steel names

EU 18% Selection and preparation of samples and test pieces for steel and iron and steel
products

2 Until these Euronorms are transformed into European Standards, they may be either implemented as referenced in
this European Standard.

13
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EU 1682, Iron and steel products -Inspection documents - Contents

ISO 5817, Welding - Fusion-welded joints in steel, nickel, titanium and their alloys (Beam
welding excluded) - Quality levels for imperfections

ISO 6520-1, Welding and allied processes - Classification of geometric imperfections in
metallic materials - Part 1: Fusion welding

ISO 15614-1, Specification and approval of welding procedures for metallic materials. -
Welding procedure tests for the arc welding steels

14



MS 2025: PART 1:2006

Annex B
(informative)

List of corresponding former designations

Table B1 lists those former designations which are replaced by steel names in accordance
with EN 10027-1, for the steel grades referred to in this standard.

Table B1. List of corresponding former designations

Designation Germany Belgium France United Kingdom
Steel name Steel number
S235JRC 1.0120 St 37-2 AE 235-B E 24-2 40B
S275JRC 1.0128 St 44-2 AE 275-B E 28-2 43B
S355J0C 1.0554 St52-3U AE 355-C E 36-3 50C

15
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