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FOREWORD

This Malaysian Standard was jointly developed by the Technical Committee and Working
Group 1 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.
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PRECAST CONCRETE PILES: PART 2: METHOD FOR DETERMINATION
OF BENDING STRENGTH OF PRECAST PILES (BEND TEST)

(FIRST REVISION)

1. Scope

This Malaysian Standard describes a method for the determination of the bending strength of
test specimens of precast concrete piles.

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 1314: Part 1 Precast concrete piles: Part 1: General requirements and specifications

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

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

3. Apparatus

3.1 General

The pile manufacturer shall design and fabricate a suitable set-up for carrying out the bend
test. The test shall be carried out using any suitable equipment of sufficient capacity and
capable of applying the loads continuously and vertically.

The loading arrangement and the device for applying the loads shall consist of two supporting
rollers and two load-applying rollers as in Figure 1.
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All rollers shall be manufactured from steel and shall have a circular cross-section with a
diameter of 20 mm to 120 mm; the rollers shall be at least 20 mm longer than the width of the
test specimen.

All rollers except one shall be capable of rotating around their axes and of being inclined in a
plane normal to the longitudinal axis of the test specimen.

All rollers shall be adjusted in their correct positions with all distances having an accuracy of

± 5 mm.

Suitable safety precaution should be taken to ensure that the rollers do not fall off while
adjustment is made and during the testing.

Figure 1.  Loading method

3.2 Rate of loading

The load shall be applied at the rate of (0.06 ± 0.04) N/mm
2
s using suitable equipment which

shall be capable of applying the load uniformly without shock using manual or automatic
control.

3.3 Load pacers

If the equipment is not equipped with a device to maintain, automatically, the specified rate of
increase of load on the specimen, a load pacer shall be fitted or alternatively the control shall
be done by manual method to ensure the rate of loading as in 3.2 is complied.

If the pacer has a scale, this scale shall be basically linear such that 1 mm represents not
more than 100 N/s.
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Over the operating range of the scale the accuracy shall be within ± 5 %.

NOTE.  The pacer may incorporate a scale with an indicator or alternatively, it may be, for example, a marked disc or
pointer, which rotates at the rate at which, the load pointer should move on the load scale being used.

If the pacer is fitted with a variable speed control or has preset speeds, then once the variable
speed control has been set, or preset speed has been chosen, the pacer speed shall remain

within ± 5 % of the specified speed over the operating range.

Alternatively if the rate of loading is controlled manually then the manufacturer shall prepare
the table of loading application against time.

3.4 Load scale indicators or digital displays

The equipment shall be provided with either:

a) easily read dials or scales; or

b) electrical load indicators, which shall include a visual display.

These load scale indicators or digital displays shall be calibrated by an accredited laboratory.

4. Test specimens

4.1 General

Test specimens shall be selected randomly from piles casted and results shall be properly
documented for inspection. The number of piles to be sampled is to be decided in accordance
with the agreement between the parties concerned.

4.2 Measurement of dimensions

Check nominal sizes and take measured dimensions of length, width and breadth for RC piles
and diameter for Spun piles of each selected specimen.

4.3 Weight of piles

Manufacturer shall provide the weight of test specimens; the weight shall be by calculation or
actual weighing.

5. Procedure

5.1 Prior to testing, select a suitable load and time increment for a selected loading rate
for a particular hydraulic equipment such that it will facilitate inspection of the pile at the
calculated crack load and at the required minimum ultimate load.

5.2 Check the specimens thoroughly for initial crack before testing. Wipe clean the
bearing surfaces of the supporting and loading rollers.

5.3 Place the test specimen on the support rollers, correctly centred with the longitudinal
axis of the specimen at right angles to the rollers. The trowelled surface direction shall be
normal  to  the direction of loading and  the  moulded  surface is in tension (see Figure 1). The
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moulded surface may not therefore be orientated with its position in the structure. For Spun
piles, the test specimen can be placed at any surface position.   Do not use packing between
the specimen and the rollers.

5.4 Place the loading equipment and the load applying rollers correctly in the testing set-
up. Do not begin to apply the load until all loading and supporting rollers are in even contact
with the test specimen.

5.5 Apply the load steadily and without shock at a rate of (0.06 ± 0.04) N/mm
2
s. Choose

the lower loading rates for low strength concrete and the higher loading rates for high strength
concrete (i.e. for RC Piles, fcu more than 45 N/mm

2
).

5.6 Once the loading rate has been adjusted, maintain the rate of loading without change
until the applied crack load (Pc) corresponding to crack moment (Mc) from the respective
tables of Part 3 to Part 6 is reached.  Then hold the load for a sufficient time to inspect the pile
for possible cracking. If crack is present, it shall be checked by means of the test crack-
measuring gauge and crack width and the location shall be recorded.

5.7 After step 5.6, continue the loading at the same uniform rate until failure occurs or
when the applied load is slightly greater than the minimum ultimate load (Pmin-u), which ever
comes first. The minimum ultimate load (Pmin-u) is a value corresponding to the value of Mc

multiplied by the factor f from the respective tables of Part 3 to Part 6 of this Malaysian
Standard.

5.8 If pile failure comes first, the test specimen is considered fail. Record the maximum
load (Pmax) applied. Pmax is the maximum applied load (kN), if and when pile failure occurs
during the bend test.

5.9 If the pile does not fail, and when the applied load is slightly greater than Pmin-u is
reached, then hold the load for sufficient time to allow for inspection of pile body for cracking.
If crack is present, it shall be checked by means of the test crack-measuring gauge and crack
width and location shall be recorded.

5.10 For record purposes, record all the deflection of test specimen shown by dial gauge
during loading and unloading.

6. Calculation and expression of results

The applied bending moment shall be calculated from the following equation:
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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).
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7. Test report

Information to be provided by the producer of the test specimens is as follows:

7.1 Mandatory information

The manufacturer of the test specimens shall provide the following for inclusion in the test
report:

a) date and place of sampling and specimen identity number;

b) date of specimens casting;

c) nominal size of specimens;

d) method of compaction;

e) manufacturer’s identification;

f) date of testing; and

g) method and conditions of curing.

7.2 Optional information

If requested the following information shall be provided by the manufacturer of the test
specimens in the test report:

a) name of project and place where the concrete is used;

b) name of supplier and source of the concrete;

c) date and time of production of the concrete or delivery to factory;

d) specification of concrete mix (e.g. strength grade);

e) consistency of the sample; and

f) air content of the sample (if air-entrained).

7.3 Information to be provided in a test report

The information to be provided in a test report shall be the following:

a) identification of the specimen;

b) condition of specimen;

c) date of testing;

d) sizes of specimen;

e) any surface preparation;
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f) age of the specimen at the time of testing;

g) weight of the specimen (as calculated or measured);

h) rate of loading and loading records;

i) records of crack width at Pc (Mc) and Pmin-u;

j) record of the failure load (Pmax) if failure occurs;

k) appearance of concrete and type of fracture if these are unusual; and

l) other remarks.
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