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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Precast Concrete
Piles under the authority of the Building and Civil Engineering Industry Standards Committee.

The precast concrete piles are being classified into various classes in relation to the type of
piles, strength of concrete, amount of reinforcement, cement content and the type of driving.
MS 1314 consists of the following seven parts, under the general title Precast concrete piles.

Part 1:  General requirements and specifications

Part 2:  Method for determination of bending strength of precast concrete piles (bend test)

Part 3:  Precast reinforced concrete square piles (RC piles) - Class M, Class J and Class S

Part 4:  Precast pretensioned spun concrete piles (Spun piles) - Class A, Class B and Class
C

Part 5:  Precast prestressed concrete square piles - Class X, Class Y, small piles Class
PCS-1 and Class PCS-2

Part 6: Small reinforced concrete square piles - Small piles Class RCS-1 and Class
RCS-2

Part 7:  Guidelines to the installation and load testing of precast concrete piles

In the revision of MS 1314: Part 1 and MS 1314: Part 2, effort has been taken to merge the
common requirements of the former MS 1314: Part 1:1993 and MS 1314: Part 2:1996. These
common requirements are grouped into and specified in Part 1 while the common
requirements for the bending test are specified in Part 2.

Parts 3, 4, 5 and 6 are more specific to the design requirements and manufacturing details of
each individual group of classes respectively.

It is necessary for the purchaser to take into account the requirements of specialised codes of
practice and any influences of the construction process.

This revised Malaysian Standard cancels and replaces MS 1314: Part 1:1993, Specification
for precast concrete piles: Part 1: Standard design precast concrete piles; and MS 1314: Part
2:1996, Specification for precast concrete piles: Part 2: Special designed small precast
concrete piles.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.



MS 1314: PART 1:2004

PRECAST CONCRETE PILES:
PART 1: GENERAL REQUIREMENTS AND SPECIFICATIONS
(FIRST REVISION)

1. Scope

This Malaysian Standard is intended to standardise the classes and the nominal sizes of the
precast concrete piles and specify the minimum structural, dimensional, bending strength and
quality requirements for precast concrete piles.

The allowable load carrying capacity of the piles shall be determined by individual design of
the pile taking into consideration slenderness ratio, joint, soil condition, etc.

The design, materials, workmanship and selection of the piles should comply with the relevant
clauses of BS 8004 (or equivalent), MS 1195: Part 1:1991, MS 523 and the respective tables
of Part 3, Part 4, Part 5 and Part 6 of this Malaysian Standard.

1.1 Types of precast concrete piles:

The piles covered in this standard are designed for driving into the ground by hammer driven
(either drop, hydraulic or diesel hammers) method or by Jacked-in (either jacking or injection)
method, which are as follows:

a) precast reinforced concrete square piles (RC pile);

b) precast prestressed concrete square piles (PC pile); and
c) precast pretensioned spun concrete piles (Spun pile)

d) small reinforced concrete square piles (RCS pile); and

e) small prestressed concrete square piles (PCS pile).

1.2 Durability

a) This standard covers piles to be used for mild and moderate exposure condition, as
defined in MS 1195: Part 1:1991 (Table 3.2). For other applications, consideration
should be given to the effect of certain disruptive agents on concrete below ground or in
sea or fresh water.

b) The cover required to protect the reinforcement against corrosion depends on the
exposure conditions and the quality of the concrete immediately surrounding the
reinforcement. MS 1195: Part 1:1991 (Table 3.4) gives limiting values for the nominal
cover of concrete made with normal-weight aggregates as a function of these factors.
There may be cases where extra precautions are needed beyond those given in 3.3.4
in MS 1195: Part 1:1991, in order to ensure protection of the reinforcement. Further
information is given in 6.2.2.1 in MS 1195: Part 1:1991.

c) For severe conditions the requirements for the concrete strength, reinforcements,
cement content, etc. shall comply with the requirement of MS 1195: Part 1: 1991 (Table
3.2). Where piles for severe exposure are specified, the piles shall be specially marked
‘SEVERE’.
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1.3 Use of piles

The piles specified in this standard are intended to be used in building and civil engineering
works.

However, small piles PCS-1, PCS-2, RCS-1 and RCS-2 are generally recommended for low-
rise buildings and limited civil engineering works.

The selection of pile for suitable applications shall be the responsibility of professional
engineers.

NOTE. Lowe-rise building is generally five storeys and below.
1.4 Method of driving

The selection of a suitable method of driving shall be the responsibility of the professional
engineers. Guideline to the installation of piles is given in Part 7 of this Malaysian Standard.

2. Referenced documents

The following referenced documents contain provisions which, through reference in this text,
constitute provisions of this Malaysian Standard. For dated references, where there are
subsequent amendments to, or revisions of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encouraged to investigate the
possibility of applying the most recent editions of the referenced documents. For undated
references, the latest edition of the publication referred to applies.

MS 26  Methods of testing concrete

MS 28  Methods for tests for water for making concrete

MS 29  Specification for aggregates from natural sources for concrete

MS 30 Methods of testing aggregates

MS 523 Specification for concrete including ready mixed concrete

MS 1195: Part 1:1991 Code of practice for structural use of concrete: Part 1: Design and
construction

MS 1314: Part 2 Method for determination of bending strength of precast concrete piles
(bend test)

MS 1314: Part 3 Precast concrete piles: Part 3: Precast reinforced concrete square piles
(RC piles) - Class M, Class J and Class S

MS 1314: Part 4 Precast concrete piles: Part 4: Precast pretensioned spun concrete piles
(Spun piles) - Class A, Class B and Class C

MS 1314: Part 5 Precast concrete piles: Part 5: Precast prestressed concrete square piles -
Class X, Class Y, small piles Class PCS-1 and Class PCS-2
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MS 1314: Part 6 Precast concrete piles: Part 6: Small reinforced concrete square piles -
Small piles Class RCS-1 and Class RCS-2

MS 1314: Part 7 Guidelines to the installation and load testing of precast concrete piles
MS ISO 9001  Quality management systems - Requirements
BS 8004 Code of practice for foundations

ASTM C289  Test method for potential reactivity of aggregates (chemical method)

3. Definitions
3.1 For the purposes of this standard the following definitions apply:
3.1.1 Precast reinforced concrete square pile (RC pile)

A pile made of concrete cast in a uniform four-sided cross section before driving into the
ground. It shall be suitably reinforced mainly with steel bars.

3.1.2 Precast prestressed concrete square pile (PC pile)
A pile described in 3.1.1 but suitably reinforced mainly with prestressing steel.
3.1.3 Precast pretensioned spun concrete pile (Spun pile)

A hollow cylindrical pile made of concrete cast by centrifugal spinning before driving into the
ground. It shall be suitably reinforced mainly with pretensioned prestressing steel.

3.1.4 Small prestressed concrete square pile (PCS pile)
A small PC pile for sizes 200mm and less
3.1.5 Small reinforced concrete square pile (RCS pile)

A small RC pile for sizes less than 200mm.

4. Classification

To reflect the variation in the minimum concrete strength, minimum longitudinal
reinforcement, minimum cement content and type of driving, various classes of piles have
been classified for the respective type of piles as listed in Table 1.

The preferred standard lengths for various sizes of piles and for the respective  classes  of
piles are as listed in Appendix B.
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Table 1. Classification of precast concrete piles

Piles Minimum Minimum Minimum
concrete longitudinal reinforcement cement Type of
strength content driving
Type Class (N/mm?) (kg/m?)
M 45 1.2 % of cross sectional area 400 Hammer
driven
RC J 45 1.0 % of cross sectional area 400 Hammer
driven
S 45 0.8 % of cross sectional area 400 Hammer
driven
A 60 Minimum i;fz?\jn/vrﬁ rr;?zrestressed 420 Hammer
driven
Spunpie | B 60 Minimum effectve prestressed | a9 Hammer
driven
c 60 Minimum effective pzrestressed 420 Hammer
of 7 N/mm dri
riven
X 60 Minimum effective pzrestressed 420 Hammer
of 5 N/mm driven
PC
Minimum effective prestressed
Y 60 of 7 N/mm?2 420 Hammer
driven
1 60 Minimum effective przestressed 420 Hammer
PCS of 3.5 N/mm driven
2 55 Minimum effective prestressed 420 Jacked-in
of 3.5 N/mm?
1 45 1.0 % of cross sectional area 400 Hammer
RCS driven
2 45 0.8 % of cross sectional area 400 Jacked-in
NOTES:
1. Concrete strength means characteristic compressive strength at 28 days
2. The nominal sizes and length for each class of piles are specified in Parts 3, 4, 5 or 6 of this Malaysian
Standard, whichever relevant
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5. Bending strength

5.1 Pile body strength test

Bending strength test on the pile body shall be done to determine the ability of the pile to
withstand the cracking bending moment (M;) and the ultimate bending strength (V). The
bending strength test of pile body shall be made by the application of vertical load P to the
centre of the span, on the pile laid on two supports which has a span equal to 3/5 of its length.
The bending test shall be done in accordance with MS 1314: Part 2.

The applied bending moment shall be calculated from the following equation:

M:lWL+£BB_L—1E

40 415

where,

M is the applied bending moment (kNm);

W is the weight of pile kN);

L is the length of pile (m); and

P is the applied load (kN).

5.2 The cracking bending moment (M)

The pile shall be designed to withstand the cracking bending moment calculated based on the
maximum allowable crack width as shown in Table 2. The pile is considered to have passed
the requirement to withstand the cracking bending moment if when subjected to a test load
equal to the cracking load (P.) corresponding to the appropriate M, no crack exceeding the
values in Table 2 occurs. The calculated values of M, are given in Part 3 to Part 6 of MS

1314 respectively for the various classes of piles covered in this standard.

Table 2. Maximum allowable crack width

Types of pile Maximum crack width (mm)
1. RC pile 0.2
2. Spun pile 0.05
3. PC and PCS pile 0.1
4. RCS pile 0.2
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5.3 The ultimate bending moment (W,)

The pile shall be tested to the largest applied load (Pmax) until the pile failure occurs or until
the applied load slightly exceeds the minimum ultimate load (Pminu) Which corresponds to the
minimum ultimate bending strength, whichever comes first. Pile failure occurs when it breaks
into parts or when the applied load cannot increase any further while the pile is subjected to
the bending test.

The minimum ultimate bending strength is obtained by multiplying the cracking bending
moment (M) by the factor ¥ . The factors ¥ ’ are given in Part 3 to Part 6 of MS 1314
respectively for the various classes of piles covered in this standard. These f’ factors are
values recommended by the industry.

The pile is considered to have passed the bend test if the pile does not fail when subjected to
Pminu load. If failure occurs before the Pninu is reached, the pile is considered failed. The
bending test shall be done in accordance with MS 1314: Part 2.

5.4 The joint strength test

The bending strength test of pile joint shall be as in 5.3 provided that the joint is positioned at
the centre of the span.

6. Workmanship and finishing

Casting yard should be properly levelled and aligned. Adequate weather protection should be
provided where necessary in order to achieve specified quality of product.

The concrete shall be dense and hard and substantially free from chipped edges, laitence and
surface roughness. Pile shall be free from fractures and cracks and from other defects arising
from defective materials or faulty methods of manufacture. They shall not be coated with
cement wash or any other preparation.

7. Quality assurance
The manufacturing process should comply with the requirements of MS ISO 9001.
Adequate inspection and testing should be carried out to ensure piles manufactured have

reached the required standards of finish, dimensional accuracy and strength. The inspections
and tests to be carried out are as in Table 3.
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8.1

a)

b)

c)

8.2
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Sampling procedure

Sampling requirements and sizes are as follows:
Dimensional accuracy and physical appearance

5% of the pile from the batch shall be selected randomly for this test. If any of the piles
selected fails to comply with the requirements of Clause 6 and Clause 11, all the piles
from the same batch shall be subjected to tests and those falling below the requirements
shall be rejected and prevented from being delivered to the site.

Bending strength

Two piles shall be sampled from a batch of piles, and the whole lot shall be decided as
acceptable if both meet the requirements of Clause 5 for the pile body testing. In the case
where either of the two fails to meet the requirements of Clause 5, additional four piles
sampled from the same lot shall be subjected to bending test, and the whole lot shall be
deemed as acceptable if all four meet the requirements. The specimens may be selected
from the same samples as that in item a).

At least two pile joint bending tests against Clause 5 shall be carried out.

Reinforcement

Inspection shall be made by verifying the casting record of the piles sampled in item a).
Mandatory stripping a pile that has failed the bending test shall be made to verify the
reinforcement in respect of reinforcement size, arrangement, cover and concrete quality.

Size of batch for sampling

The size of a batch shall be determined upon agreement between the parties and complies
with the minimum requirements in Table 3. Subject to the agreement of the parties the
sampling requirements can be reduced for the piles from any manufacturer that holds a
recognised quality system certification, provided that the testing and sampling requirements
have been incorporated in the manufacturer’s quality system.
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Table 3. Quality control tests for production of precast concrete piles

Material/Process

Quality control tests and frequency of testing

1.
and

Cement, admixtures
reinforcement

bars/wires

2. Aggregate

3. Water

4. Pre-concreting

5. During concreting

6. Post concreting

1.1 Monthly check on test certificates from approved suppliers/manufacturers to
ensure products comply with relevant standards (Product guaranteed by
manufacturers).

1.2 Specific tests may be requested or specified by the purchaser.

2.1 Random but representative samples of sand and coarse aggregate from stock
pile at the batching plant shall be taken regularly for the following tests (as in MS
30):

a) Particle size distribution test (fine and coarse): minimum once a day and when

there is a change of source.

b) Alkali-silica reaction test (ASTM C289): at least once per source.

¢) Moisture content (sand): Minimum once a day and after rain/change of
source.

d) pH value and Specific gravity. of sand:

e) absorption (fine and coarse): minimum once per half year and when
f) chloride test (fine): there is a change of source or as
g) contamination from impurities (fine): requested by the purchaser.

h) soundness test (coarse):
i) crushing strength:

2.2 The method of sampling of the aggregates shall be recorded in the test
certificate and should be done in anyone of the following methods:

i) quartering; or
ii) using rifle box.

The method of stock piling of the aggregates shall be recorded so as to prevent
excessive segregation and contamination with other materials.

3.1 Check by chemical analysis (MS 28): where local water authority mains water
is not available or when there is a change of colour or smell.

4.1 Visual inspection/measurements check on pile end plate’s squareness and
welds; steel mould dimensions, supports and cleanliness; spacer blocks cover
(+ 5 mm); main reinforcement bar positions and straightness (+ 6 mm); lateral
reinforcement spacing (+ 5 mm); at least once a day before concreting.

5.1 Control of pouring process and compaction of concrete; check rigidity of
reinforcement cage and mould — at least once a day.

6.1 Visual inspection on:

a) appearance (free from flaws)

b) marking (date and data) } every piece of pile
¢) mould conditions and supports

6.2 Measurement on:

a) end plate squareness at least once per size per day
b) straightness of pile
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Table 3. Quality control tests for production of precast concrete piles (continued)

Material/Process Quality control tests and frequency of testing

7. Concrete testing 7.1 Slump test - once for every set of 9 test cubes made and when any change in
the amount of water used in the mix.

7.2 Cube test - one set per continuous operation or one set per 60 m® of concrete
cast whichever is less for each strength of concrete used.

One set of test cubes shall consist of 9 cubes to be tested for 3 ages of concrete
strength (28 days strength and other designed ages).

7.3 Rebound hammer (as in MS 26: Part 3), Windsor probe (as in MS 26: Part 3)
or coring tests (as in MS 26: Part 2) - as specified by the purchaser.

7.4 Bending strength test - minimum once a year for each pile size and class of
pile cast or as specified by the purchaser.

7.5 Statistical analysis of 28 days works cube strength - monthly.

8. Documentation 8.1 Proper continuous documentation of all quality control tests including date of
casting, test and inspection results and pile reference numbers, etc. shall be
readily made available for inspection upon request by the purchaser. Records
shall be maintained according to MS ISO 9001. Each piece of pile marked with its
reference number shall be traceable to the quality control test results.

9. Designation

The precast concrete piles shall be designated in the order indicating the Malaysian Standard
number, pile type, the class of pile, nominal size and length, strength of concrete and type of
driving (only for hydraulic jacking).

EXAMPLE1 MS 1314: Part 3: RC Class M250 mm x 250 mm x 6 m

EXAMPLE?2 MS 1314: Part 4: Spun Pile Class A 400 mm Diameter, 9 m

EXAMPLES3 MS 1314: Part 5: PC Class X 250 mm x 250 mm x 6 m

EXAMPLE4 MS 1314: Part 5: PCS Class 2 200 mm x 200 mm x 6 m Hydraulic Jacking
EXAMPLES MS 1314: Part 6: RCS Class 1 1775 mm x 175 mm x 6 m
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10. Compliance with the standard

Compliance of the piles with MS 1314 shall be reported as follows:
EXAMPLE

Pile type: RC Pile

Size, length: 300 mm x 300 mm x 6 m

Class: Class M

Standard: MS 1314: Part 3

11.  Inspection

All materials, processes of manufacture and finished piles shall be liable to inspection and
approval by the purchaser. Such inspection may be performed at the point of manufacture or
delivery. Unless otherwise specified in the contract or purchase order, the manufacturer is
fully responsible for the performance of all inspection and tests requirements specified herein.

When required in a contract or otherwise specified, either a Professional Engineer registered
with Board of Engineers Malaysia or a recognised certification body shall be engaged to
check regularly all the control processes and certify the pile (with reference numbers). This
can be accepted as conforming to this standard.

Frequencies of tests are shown in Table 3. The manufacturer shall furnish a certificate
confirming that the piles supplied comply in all respects with the requirements of this
Malaysian Standard (see Appendix A).

The inspection shall be made on appearance, shape, dimensions, bending strength of pile
body, pile marking and other quality control tests.

Requirements shall be as follows:

a) Appearance shall be substantially free from chipped edges, laitence and surface
roughness. It shall be free from defects such as detrimental flaws or cracks.

b) Dimensional accuracy shall be within the specified tolerance limits as specified in Part 3
to Part 6 of MS 1314 appropriately.

c) Other quality control tests such as Rebound Hammer, Coring tests and Ultrasonic tests,
etc. can be specified as site quality control tests by the purchaser. (see MS 26).

d) Pile markings shall comply with the requirements of Clause 12.

10
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12. Marking

The following information shall be clearly marked on each piece of pile:
a) manufacturer's name, registered trademark/logo;

b) pile designation (refer to Clause 9);

c) the day, month and year of casting of pile;

d) pile reference number (including reference of factory);

e) the lifting points (if any) should be clearly indicated;

f) the pitching marks should be clearly indicated; and

g) type of driving (for hydraulic jacking only).

The marking shall be indented or painted thereon with waterproof paint.

Example of a typical marking on a pile:

** ABC Pile - manufacturer’'s name
or trademark
MS 1314: Part 4: Spun Pile Class A 400 mm Diameter, 9 m - pile designation
12-08-03 - date of casting
A001M - pile reference no.,
M = Melaka

The interpretation of this typical marking is “claimed by the Manufacturer ABC to comply with
the requirements of this MS 1314: Part 4: Spun Pile Class A, size 400 diameter of 9 m length
casted at the Melaka factory on 12" August, 2003 with reference number AO01M”.

11
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Annex A
(normative)

Certificate of compliance of precast concrete piles with MS 1314: Part 1

Reference No:

Date of certificate:

certify that the precast concrete piles supplied by us to your order no ..................... have
been sampled and tested in accordance with the requirements of MS 1314: Part 1. The batch

tested for each product supplied is as follows:

Product Reference Date tested

These batches comply with all the requirements of MS 1314: Part 1.

(Signed and designation of manufacturer)
12
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MS 1314

Annex B
(normative)

Preferred standard lengths of piles
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