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FOREWORD

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

MS 1314 consists of the following parts, under the general title Precast concrete piles:

Part 1: General requirements and specifications (First revision)

Part 2: Method for determination of bending strength of precast concrete piles (Bend test)
(First revision)

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 PC-X, Class PC-Y, Small piles
Class PCS-1 and PCS-2

Part 6: Small reinforced concrete square piles - Small piles Class RCS-1 and Class RCS-2
Part 7: Installation of precast concrete piles - Requirements

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. The
common requirements are grouped into and specified in Part 1 while the 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.

Part 7 is on the installation of precast concrete piles.

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

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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PRECAST CONCRETE PILES - PART 7: INSTALLATION OF PRECAST
CONCRETE PILES - REQUIREMENTS

1 Scope
This Malaysian Standard specifies the requirements for the installation of precast concrete
piles complying to MS 1314 and covers the driven and jacked-in piles for civil engineering and

building structures on land or immediate inshore locations. It does not extend to offshore
(deepwater) construction.

2 Normative references

The following normative reference is indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 1314, Precast concrete piles - Part 1: General requirements and specifications (First
revision).

3 Definitions

For the purposes of this standard, the following definitions apply.

3.1 contractor

An organisation or individual registered with the relevant authority who is awarded the piling
contract.

3.2 cut-off length
The excess portion of a pile above the specified cut-off level.
3.3 cut-off level

The prescribed elevation at which the top of a pile is cut. This may be above or below ground
level.

© STANDARDS MALAYSIA 2011 - All rights reserved 1
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3.4 design load

The design load as defined in relation to a pile loaded in isolation, without nearby piles being
loaded except those providing the test reaction.

Where the ultimate load is measured by means of pile tests, the design load is the ultimate
load divided by the specified factor of safety.

3.5 driving resistance

The numbers of blows of a piling hammer in the case of hammer driven piles or the required
jacking force in the case of jacked-in piles, which are required to advance the point of a pile at
specified distance into the subsoil.

3.6 factor of safety

The ratio of the ultimate load to the design load.

3.7 hammer driven pile

Pile installed by impact or vibration.

3.8 installed length

The length of pile from the pile toe to the level where the installation commences.

3.9 jacked-in pile

Pile installed by applying static force between the pile against a reaction force provided by an
adequate counter weight.

3.10 Licensed Surveyor

A qualified surveyor registered with the relevant professional board.

3.11 pile displacement

Deviation of pile from its original intended position.

3.12 pile driving record

Field record of pile installation including location number, hammer model, pile type, time of
installation, blow count per unit of penetration, pitched length, driven length, restrike
information etc.

3.13 pile termination

The criteria of final penetration of pile.
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3.14 precast concrete pile

A concrete pile either reinforced or prestressed and having been properly cured, is handled
and driven in the ground to provide support to the foundation.

3.15 preliminary pile

A preliminary pile is a pile installed before the commencement of the main piling works for
establishing the driving criteria for subsequent working piles and for confirming the adequacy
of the pile design.

3.16 Professional Engineer

A qualified engineer registered with the relevant professional board who is the independent
submitting engineer for the project.

3.17 Qualified Welder

A qualified welder certified by the relevant certification authority.

3.18 ultimate load

Where pile test is carried out the ultimate load is defined as the constant load at which the
maximum movement of the pile head during one continuous loading cycle is one tenth of the
pile diameter or the least dimension, whichever is the lesser or otherwise interpreted by the
Professional Engineer.

3.19 working load

The working load is the design load modified to allow for group effect, pile spacing or any
other factors changing the efficiency of the total foundation from that of a single isolated pile
and is at least equal to the dead loads plus imposed loads on the pile.

3.20 working pile

A working pile is a pile which is installed as part of the permanent foundation works.

4 Compliance with MS 1314: Part 1

The specification for durability, normative references, definitions, abbreviations, classification
and sizes, sampling, designation, and marking as specified in MS 1314: Part 1 shall apply.

5 Pile installation
5.1 Method of installation

Precast concrete piles are commonly installed by driving using hammer and jacking in.
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5.1.1 Hammer driven pile
Hammer driven piles are precast concrete piles driven into place by a pilling hammer.
5.1.2  Jacked-in pile

Jacked-in piles are precast concrete piles pushed into place using hydraulic force against a
reaction force.

5.2  General requirements
5.2.1 Submissions

The following particulars of proposed materials and method of construction for piling works
shall be submitted by the contractor to the Professional Engineer:

a) details of plant and equipment;

b) method and sequence of installation of piles, including methods of avoiding damage to
adjacent piles, structures and utilities and measures to be taken to deal with penetration
through hard materials and obstructions;

C) driving and termination criteria;
d) methods of joining and lengthening of piles;

e) anticipated ground vibration, ground movement and ground water draw-down and
methods of instrumentation and monitoring; and

f) details of preliminary pile.

The particulars shall be submitted to the Professional Engineer in sufficient time before the
relevant piling works start.

5.2.2  Preparation works
5.2.21 Transporting, lifting and handling

Care shall be taken at all stages of transporting, lifting and handling to ensure that the piles
are not damaged. If the piles are placed temporarily after being lifted, they shall be placed on
trestles or blocks located at the lifting points. Consideration of speed and economy and
limitations of space generally require precast concrete piles to be lifted from the casting bed
to a stack and later to be driven with the least possible delay.

5.2.2.2 Stacking

Piles shall be stacked on firm ground not liable to unequal settlement under the weight of the
stack of piles. The piles shall be placed on timber supports, which are truly level and spaced
to avoid undue bending in the piles. The support shall be vertically above one another.

Adequate spaces around the piles are needed to enable them to be lifted without difficulty.
The order of stacking shall be such that the older piles can be taken away for driving without
disturbing newer piles. Separate stacks shall be provided for piles of different lengths and
sizes.
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5.2.2.3 Effects on structures and utilities

Structures and utilities that could be affected by the installation need to be identified and
located prior to installation of piles.

The choice of pile may be influenced by the installation effects on these structures. The
preliminary investigation shall include a careful appraisal on the structures and substructures,
including the types and layout of all services near and around the site. After completion of
works, another appraisal on the structures and substructures shall be carried out to ascertain
no damage has been done.

All necessary measures shall be taken to minimise the settlement of the ground and adjacent
structures and utilities and to prevent the formation of cavities in the ground resulting from
piling works.

5.2.2.4 Marking of piles penetration

Piles shall be marked at 1 m interval or any approved interval by the Professional Engineer
before commencement of work.

5.2.3 Installation tolerance of piles
5.2.3.1 Position and alignment tolerances

The piles shall be installed accurately to the vertical or specified rake without damaging it.
The leaders and driving equipment shall be adjusted as much as possible to follow the
position of the piles. The maximum permitted deviation of the finished pile from the specified
position or specified rake is shown in the Table 1.

Any pile deviating beyond these limits and to such an extent that the resulting eccentricity
cannot be taken care of by a redesign of the pile cap or pile ties shall, at the absolute
discretion of the Professional Engineer, be replaced or supplemented by one or more
additional piles.

Table 1. Installation tolerances of pile

Tolerances
Description Piles on land Piles on immediate
inshore location

Deviation from specified position in plan 75 mm 150 mm
Deviation from vertical 1in75 1in 25
Deviation of raking piles from specified 1in 25

batter

Deviation of specified cut-off level 25 mm
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5.3 Installation requirements
5.3.1 Equipment for hammer driven pile

The driving equipment to be used shall be of such type and capacity approved by the
Professional Engineer. Figure 1 shows typical pile driving equipment. If drop hammer is to be
used, it shall be of a free fall type and the weight of the hammer shall be specified.

Piles may be driven with any type of hammer, provided they can penetrate to the prescribed
depth or attain the specific driving resistance without being damaged. The hammer, helmet
and pile shall be coaxial and sit squarely one upon the other. The weight or energy of the
hammer shall be sufficient to achieve the termination criteria. It is always preferable to employ
a heavier hammer practicable and to limit the stroke, so as not to damage the pile.

The driving resistance can be obtained using dynamic formula (e.g. Hiley formula), driveability
analysis using wave equation [e.g. Wave Equation Analysis Programme (WEAP)] or any
other method approved by the Professional Engineer.

When choosing the size of the hammer, particular care shall be exercised in the following
conditions:

a) where, in the early stages of driving a long pile, a hard layer near the ground surface
has to be penetrated;

b)  where there is very soft ground to a considerable depth, so that a large penetration is
achieved at each hammer blow;

C) where the pile is expected suddenly to reach refusal on rock or other virtually
impenetrable soil; and

d)  where the pile is expected to be driven through a thin layer of hard material.

A spring helmet shall be considered when these conditions are likely to occur. When a
satisfactory set that is according to the specified termination criteria has been achieved,
repeat sets shall only be carried out with caution, and long-continued driving after the pile has
almost ceased to penetrate shall be avoided, especially when a hammer of moderate weight
is used. It is desirable that a full driving record shall be taken on all piles.

Any sudden change in the rate of penetration, which cannot be attributed to normal changes
in the nature of the ground, shall be noted and the cause ascertained if possible, before
driving is continued.

When the acceptance of piling is determined by driving to set, the driving conditions when
taking the set shall be the same as those used when the sets of test piles are obtained.
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~—— Helmet
Pile cushion

Lead —

- Pile

-

Figure 1. Typical pile driving arrangement
5.3.2 Equipment for jacked-in

The jacking equipment approved by the Professional Engineer shall be clean, robust and
certified fit for use by the relevant authorities. The equipment deployed to the sites shall be
checked for oil leakage in the hydraulic system. The pressure gauges shall be calibrated by
an accredited laboratory with an issuance of a certificate. The calibration is done by
measuring the actual force acting onto the pile. A calibrated load cell placed between the pile
and the hydraulic jack is used to correlate with the pressure gauge readings. The equipment
shall have the mechanism to allow for adjustment of its vertical and horizontal planes such
that the pile can be positioned to the required inclination.

5.3.3  Setting out

Setting out shall be carried out by a Licensed Surveyor from the reference benchmark of the
proposed structure. Immediately before installation of the pile, the pile position shall be
marked with suitable identifiable pins, pegs or markers.

5.3.4 Pitching of piles

Piles shall be pitched accurately into their positions as shown on the drawings. At all stages
during driving and until the pile has set or driven to the prescribed length, all exposed piles
shall be adequately supported and retained by means of leaders, trestles, temporary support
or other guide arrangements to maintain position and alignment and to prevent buckling and
damage to the piles.

© STANDARDS MALAYSIA 2011 - All rights reserved 7
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5.3.5 Preliminary piles

Preliminary piles shall be installed using the methods of installation proposed for the working
piles and which have been submitted to the Professional Engineer. The location and details of
preliminary piles shall be as instructed by the Professional Engineer.

The relevant piling works shall not commence until the construction, testing and records of the
preliminary piles stated in the contract or instructed by the Professional Engineer have been
approved.

Preliminary piles shall be left in position, cut-off, incorporated in the permanent work or
withdrawn and disposed of as stated in the contract. Preliminary piles intended to be
incorporated in the permanent work and which do not comply with the specified requirements
shall be removed and disposed of or dealt with as instructed by the Professional Engineer.
5.3.6  Supports for driven piles

Driven piles shall be supported and restrained by means of leaders, trestles, temporary
support or other guide arrangements in such a manner that:

a) the piles are maintained in position and alignment;
b)  the piles are not loosened in the ground; and

c) damage resulting from oscillation, vibration or movement of free standing piles does not
occur.

The supports and restraints shall be maintained at all times during driving and until the piles
are incorporated into the structure.

5.3.7 Followers

Followers shall not be used unless permitted by the Professional Engineer; if permitted, the
set shall be revised by the contractor and agreed by the Professional Engineer, to allow for
the reduction in effectiveness of the hammer blows.

5.3.8 Installation process

5.3.8.1 Hammer driving process

Each pile shall be driven continuously until reaching termination criteria and/or installation
depth is achieved or where alternative procedures are agreed to suit a particular site or

ground conditions.

Driving shall only be suspended for joining of pile elements or where it is beyond the control
of the contractor.

Care shall be taken in driving to avoid damage to the pile. The contractor shall inform the

Professional Engineer without delay when an unexpected change in driving characteristics is
noted.
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5.3.8.2 Jacked-in process

The pile is pitched and positioned in a manner such that the resultant jacking force coincides
with the pile axis. The jacking force acting on the pile shall be increased gradually. The
process shall be closely monitored to ensure general safety and to avoid damage to the pile.
Long follower may be permitted subject to the approval of Professional Engineer.

5.3.9 Pile installation sequence

Piles shall be installed in an approved sequence to minimise the detrimental effects to heave
and lateral displacement of the ground. When required, level and measurements shall be
taken to determine the movement of the ground or any pile resulting from the installation
process. If any pile head movement occurs as a result of installing adjacent piles, the
contractor shall submit to the Professional Engineer his proposal for corrective measures.
5.3.10 Protection of pile against damage

The pile shall be protected against damage during installation.

For hammer driven piles, the head of the pile shall be protected with packing of resilient
material. Care shall be taken to ensure that it is evenly spread and held securely in place. A
helmet shall be placed over packing of hardwood or material of sufficient thickness.

For jacked-in piles, the contractor shall submit to the Professional Engineer his proposal for
protection of pile against damage during installation.

5.3.11 Underground obstructions

In the event of encountering underground obstructions during pile installation, the contractor
shall inform the Professional Engineer without delay. The contractor shall submit to the
Professional Engineer his proposal which may include pre-boring or augering for his approval.
5.3.12 Termination criteria

5.3.12.1 For hammer driven piles

Where piles are driven to a set, the final set shall normally be recorded either as the
penetration in millimetres per 10 blows or as the number of blows required to produce a
penetration of 25 mm. Alternative procedures for determining the pile capacity shall be
approved by Professional Engineer.

At recording of final set, the following requirements shall be met:

a) the exposed section of pile is in good condition, undamaged and undistorted;

b)  the packing is in sound condition and properly bedded into the helmet. Sets shall not be
taken with newly placed packing subject to the approval of the Professional Engineer;

C) the hammer blow is axial and the impacting surfaces are flat and at right angles to the
pile axis;

d)  the hammer is in good condition and operating correctly; and

e) thefinal temporary compression, if required, is recorded.

© STANDARDS MALAYSIA 2011 - All rights reserved 9
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5.3.12.2 For jacked-in piles

The pile is deemed acceptable if there is no visible advancement when the required jacking
force is reached and maintained for a period of 15 s or as specified by the Professional
Engineer. The maximum jacking force is normally taken as twice the design working load
unless otherwise specified by the Professional Engineer.

5.3.13 Risen piles

In ground where there is a possibility of piles rising or being displaced laterally due to ground
heave, the positions of the pile head shall be measured at intervals while nearby piles are
being installed. Piles which have been displaced as a result of installing adjacent piles shall
be re-installed (re-driven) to the original resistance unless testing on neighbouring piles or
loading test on selected risen piles have shown this to be unnecessary.

No re-drive checks shall be carried out within 24 h of completion of first driving.
5.3.14 Stripping of pile

The concrete shall be stripped to a level such that the remaining concrete will project 50 mm
to 75 mm into the pile cap. The effect of this projection on the position of any reinforcement in
the pile cap shall be considered in design. The pile reinforcement shall be exposed for a
length sufficient to permit it to be bonded into the cap. This shall be done carefully to avoid
shattering or otherwise damaging the rest of the pile. Any cracked or defective concrete shall
be cut away, made good with new concrete capable of withstanding the imposed design load,
and properly bonded to the old.

5.3.15 Repair of damage pile head

Any damaged pile heads shall be cut out of square at sound concrete and all loose particles
shall be removed by wire brushing followed by washing with water. If the pile is to be
subjected to further driving or jacking-in the pile head shall be repaired and make good with
concrete of an approved grade or epoxy. The new head shall be casted truly in line with the
remainder of the pile. It shall be properly cured and allowed to harden sufficiently to develop
the strength necessary for further installation.

If the pile has been installed to the required termination criteria or specified depth and if the
concrete of the pile is damaged below cut-off level, the pile shall be made good to the cut-off
level with concrete of a grade not inferior to that of the concrete of the pile.

5.3.16 Joining of piles

Where lengthening of pile is required, the pile shall be joined by butt-welding. All welding shall
be continuous and it shall be carried out by a Qualified Welder. The joints shall be designed
to be capable of withstanding the same driving stresses as a single pile of the same cross
sectional dimensions.

Where it is specified, the joints after cooling down shall be protected with appropriate coating,
primer, bituminuous or any other methodology as prescribed by Professional Engineer.

10 © STANDARDS MALAYSIA 2011 - All rights reserved
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5.4 Pile testing

Static and dynamic testing to assess the pile serviceability and, optionally, the ultimate
geotechnical strength of pile and pile shaft integrity.

The appropriate pile load test shall be selected from one or more of the following tests:
a)  static testing:
i) compression test;
ii) tension test; and
i) lateral load test; and
b) dynamic testing.
5.4.1 Static load testing
The static load testing shall be used to:
a) evaluate pile performance at preliminary or later stages of work; or
b) proof-test nominated piles as work proceeds.
5.4.2 Dynamic pile testing

Dynamic pile testing, which mobilises all or part of the available pile static capacity, shall be
used when specified or required for any of the following:

a) to proof-test nominated piles as work proceeds (as a supplement to static pile load
testing);

b)  to predict the ultimate geotechnical strength at preliminary or later stage of work;
C) to provide an indication of resistance distribution;

d) to monitor pile stresses during installation (and thus avoid pile damage);

e) to assess hammer energies to confirm input for driving formula;

f) to estimate and confirm parameters used in wave equation data;

9) to check assumptions made concerning pile driveability; and

h)  to assess pile integrity.

5.4.3 Integrity testing

Pile integrity testing shall be used when specified or required as a method of proof-testing a
pile as work proceeds with the aim of indirectly assessment one or more of the following:

a) the structural integrity of the pile;

© STANDARDS MALAYSIA 2011 - All rights reserved 11
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b)  the relative shape of the pile shaft and an estimate of the physical dimensions of the
pile or both; and

c)  the continuity of the pile.
5.4.4 Acceptance criteria

The pile performance shall be deemed to comply provided that all the criteria listed below are
not exceeded.

5.4.4.1 Static load test

Unless otherwise specified, the pile so tested shall be deemed to have failed if:

a) the residual settlement after removal of the test load at working load exceeds [(diameter
of pile or diagonal width for non-circular pile / 120) + 4] mm or 12.50 mm whichever is
the lower value; or

b) the total settlement under the working load exceeds 12.50 mm; or

C) the total settlement under twice the working load exceeds 38.0 mm, or 10 % of pile
diameter / width whichever is the lower value.

5.4.4.2 Dynamic pile testing

Unless otherwise specified, the pile so tested shall be deemed to have failed if the pile head
movement exceed:

a) 12 mm at design working load; and

b) 35 mm when the load is 1.5 x design working load.

5.4.4.3 Integrity testing

Unless otherwise specified, the pile so tested shall be deemed to have failed if, the result
indicates a lack of structural integrity, change in physical dimensions, discontinuity or
inconsistency in materials used for the pile that are likely to affect the ability of the pile to
perform its intended function.

5.4.5 Supervision, recording of results and test report

Pile tests shall be carried out under the direction of the Professional Engineer.

The setting up of pile testing equipment shall be carried out under the supervision of
experienced personnel. The equipment shall be checked to ensure that the setting up is

satisfactory before the commencement of the test.

The test shall be attended by a person who is fully conversant with the test requirements and
capable of taking and recording accurate readings.

Upon completion of pile tests, a test report shall be submitted to the Professional Engineer
summarising the results of the pile tests.

12 © STANDARDS MALAYSIA 2011 - All rights reserved



MS 1314-7:2011

5.5 Health, Safety and Environment (HSE)

The intent is to provide guidance during the design, construction, transportation and installation
works. This is to meet the objectives in respect of managing health, safety and environmental
related issues in the workplace at all times.

Some considerations, which are not exhaustive, with respect to HSE requirement are as follows:

HSE objectives and targets;

project HSE organisation;

applicable HSE legislation and other requirements;
implementation of the Project HSE Policy;

HSE communications and meetings;

HSE inspection;

safety performance monitoring, measurement and review;
selection of competence staff;

operations and maintenance activities;

design control and desigh management;

purchasing materials and equipment;

project specific risk management;

safe working practices and conditions;

control and use of safety equipment and personal protective equipment;
accident, incident and near miss reporting and investigation;
medical requirements;

environmental protection;

control, use and disposal of hazardous materials;

waste substances, management and control;

HSE activity programme (action plan);

HSE incentives schemes; and

alcohol and drug policy.

Unless otherwise required in the project, the HSE plan, should consider the above criteria as
a guideline subject to the approval of the Professional Engineer.
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5.5.1 Vibration

The vibration due to piling works at nearby structures, utilities and previously installed piles
measured in term of peak component particle velocity shall refer to the limits for transient
vibration or limits agreed by the Professional Engineer.

Limits for transient vibration, above which cosmetic damage could occur, are given in Table 2
and Figure 2. Information on vibration response limits of building as given in BS 5228-2:2009
is provided in Annex A.

Table 2. Transient vibration guide values for cosmetic damage [2]

Line Peak component particle velocity in
(see Type of building frequency range of predominant pulse
Figure 2) 4Hzto15Hz | 15Hzand above
1 Reinforced or framed structures
Industrial and heavy commercial 50 mm/s at 4 Hz and above
buildings
2 Unreinforced or light framed 15 mm/s at 4 Hz 20 mm/s at 15 Hz
structures increasing to 20 mm/s increasing to 50
Residential or light commercial at 15 Hz mm/s at 40 Hz and
buildings above
NOTES:

1. Values referred to are at the base of the building.
2. For line 2, at frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak) is not to be exceeded.

100

50 Line 1

Lt=—T"1 Line 2

Peak component particle velocity, mm/s

15

10

N 10 15 40 100 200 250
Frequency, Hz

Figure 2. Transient vibration guide values for cosmetic damage
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5.5.2 Noise

All works shall be carried out with least disturbance and noise. The contractor shall comply
with the permissible sound levels given in Table B1 (Annex B).

The Contractor shall ensure all his equipments and machineries are in proper working
condition to minimise the amount of noise generated. The Professional Engineer may require
the Contractor to replace any machinery that is emitting excessive noise.

For more details on requirement for specific condition, the values shall refer to the general
recommendations set out in the Planning Guidelines for Environmental Noise Limits and
Control together with any specific requirements described in the legislation.

Other limits for sound levels as recommended by the Planning Guidelines for Environmental
Noise Limits and Control is provided in Annex B.

5.6 Documentation and recording

5.6.1 Pile delivery records

Records of piles delivered to site by the supplier shall be recorded on standard form as shown
in Annex A of MS 1314: Part 1. These records shall be kept by the Contractor on site and
submitted to the Professional Engineer.

5.6.2 Pile installation records

The contractor shall keep installation records of each pile and submit two signed copies of the
records to the Professional Engineer not later than noon of the next working day after the pile
has been installed. Sample forms are shown in the Annexes C or D. These records shall be
available for inspection by the Professional Engineer.

5.6.3 As-built drawings

The as-built drawings of installed piles shall be certified by both the contractor and Licensed

Surveyor on the positions of the piles and shall be submitted to the Professional Engineer
within specified time after completion of pile installation.

© STANDARDS MALAYSIA 2011 - All rights reserved 15
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Annex A
(informative)

Transient vibration limits of building

Information on vibration response limits of building as given in BS 5228-2:2009, Annex B,
B3.2, is extracted as given below.

Limits for transient vibration, above which cosmetic damage could occur, are given
numerically in Table 2 and graphically in Figure 2 in terms of the peak component particle
velocity. In the lower frequency region where strains associated with a given vibration velocity
magnitude are higher, the guide values for the building types corresponding to line 2 are
reduced. Below a frequency of 4 Hz where a high displacement is associated with a relatively
low peak component particle velocity a maximum displacement of 0.6 mm (zero to peak)
should be used.

Minor damage is possible at vibration magnitudes which are greater than twice those given in
Table 2, and major damage to a building structure can occur at values greater than four times
the tabulated values. Definitions of the damage categories are presented in BS 7385-1:1990,
9.9 (see Note below).

The guide values in Table 2 relate predominantly to transient vibration which does not give
rise to resonant responses in structures, and to low-rise buildings. Where the dynamic loading
caused by continuous vibration is such as to give rise to dynamic magnification due to
resonance, especially at the lower frequencies where lower guide values apply, then the
guide values in Table 2 might need to be reduced by up to 50 %.

BS 7385-2 notes that the probability of damage tends towards zero at 12.55 mm/s peak
component particle velocity.

Important buildings which are difficult to repair might require special consideration on a case-
by-case basis. A building of historical value should not (unless it is structurally unsound) be
assumed to be more sensitive.

NOTE:
The damage is classified into the following categories:
a) Cosmetic

The formation of hairline cracks on drywall surfaces, or the growth of existing cracks in plaster or drywall
surfaces; in addition, the formation of hairline cracks in mortar joints of bricks/concrete block construction.

b) Minor

The formation of large cracks or loosening and falling of plaster or drywall surfaces, or cracks through
bricks/concrete blocks.

c) Major

Damage to structural elements of the building, cracks in support columns, loosening of joints, splaying of
masonry cracks, etc.
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Noise

MS 1314-7:2011

Values on various maximum permissible sound levels as provided by the Planning Guidelines

for Environmental Noise Limits and Control are as follows.

Table B1. Maximum permissible sound level (Lacq) by receiving land use for planning

and new development

Receiving land use Day time Night time
category 7.00 am - 10.00 pm 10.00 pm - 7.00 am

Noise sensitive areas, low 50 dBA 40 dBA
density residential,
institutional (school,
hospital), worship areas
Suburban residential 55 dBA 45 dBA
(medium density) areas,
public spaces, parks,
recreational areas
Urban residential (high 60 dBA 50 dBA
density) areas, designated
mixed development areas
(residential-commercial)
Commercial business zones 65 dBA 55 dBA
Designated industrial zones 70 dBA 60 dBA

Table B2. Maximum permissible sound level (La.q) of new development (roads, rails,
industrial) in areas of existing high environmental noise climate

Receiving land use Day time Night time
category 7.00 am - 10.00 pm 10.00 pm - 7.00 am

Noise sensitive areas, low Lgo + 10 dBA Lgo + 5 dBA
density residential

Suburban and urban Lgo + 10 dBA Lgo + 5 dBA
residential areas

Commercial, business Lgo + 10 dBA Lgo + 10 dBA
Industrial Lgo + 10 dBA Lgo + 10 dBA

NOTE. Lgo is the measured ninety percentile sound level for the respective time period of the existing areas of
interest in the absence of the proposed new development.

© STANDARDS MALAYSIA 2011 - All rights reserved
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Table B3. Maximum permissible sound level (Laq) to be maintained at the existing

noise climate

Existing levels New desirable levels Maximum permissible
levels
I—Aeq I—Aeq I—Aeq + 3 dBA

Table B4. Maximum permissible sound levels (percentile Ly and Lyax) of construction,

maintenance and demolition work by receiving land use

Receiving land Noise Day time Evening Night time
use category parameter | 7.00 am - 7.00 pm 7.00 pm - 10.00 10.00 pm - 7.00
pm am

Residential Lgg 60 dBA 55dBA See No 1 below.
(See No 2 below)

Lio 75dBA 70dBA

Lmax 90dBA 85dBA
Commercial Loo 65dBA 60dBA
See No 2 bel
(See No 2 below) Lo 75dBA 70dBA
Industrial Loo 70dBA Not Applicable

Not Applicable

Lio 80dBA

Other requirements

1.

At these times the maximum permissible levels as stipulated in the Table B1 for the
respective residential density type shall apply. This may mean that no noisy construction
work can take place during these hours.

A reduction of these levels in the vicinity of certain institutions such as schools, hospitals,
mosque and noise sensitive premises (apartments, residential dwellings, hotel) may be
exercised by the local authority or Department of Environment.

Where the affected premises are noise sensitive, the limits of the Table B1 shall apply.

In the event that the existing ambient sound level (Lgo) without construction, maintenance
and demolition works is higher than Lgg limit of the Table B4, the higher measured ambient
Lgo sound level shall prevail. In this case, the maximum permissible Lo sound level shall
not exceed the Ambient Lgg level + 10 dBA, or the above Table B4 L,, whichever is the
higher.

18
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PROJECT

LOCATION OF PILE

SUPPLIER OF PILE

REF. DWG. & SPEC. NO

PILE TYPE & REFERENCE NO.
CERTIFICATE OF COMPLIANCE NO

MS 1314-7:2011

Annex C
(informative)

Driven pile installation log

DATE INSTALLED START TIME:
MON/TUE/WED/THURS/FRI/SAT/SUN FINISH TIME:

SIZE OF PILE R.L. OF GROUND

TYPE OF HAMMER PENETRATION

WEIGHT OF SET (10 BLOWS)

HAMMER

HEIGHT OF DROP TEMP. COMPRESSION

INITIAL PILE 15TEXT. 2P EXT. 3" EXT. 4™MEXT. 5™MEXT.

LENGTH

DATE OF CASTING

SERIAL NUMBER

TOTAL LENGTH

Penet- No of Penet- No of Penet- No of Penet- No of Penet- No of Penet- No of
ration*) blows ration* blows ration* blows ration* blows ration* blows ration* blows

(m) (m) (m) (m) (m) (m)
0.30 7.20 14.10 21.00 27.90 34.80
0.60 7.50 14.40 21.30 28.20 35.10
0.90 7.80 14.70 21.60 28.50 35.40
1.20 8.10 15.00 21.90 28.50 35.70
1.50 8.40 15.30 22.20 29.10 36.00
1.80 8.70 15.60 22.50 29.40 36.30
210 9.00 15.90 22.80 29.70 36.60
2.40 9.30 16.20 23.10 30.00 36.90
2.70 9.60 16.50 23.40 30.30 37.20
3.00 9.90 16.80 23.70 30.60 37.50
3.30 10.20 17.10 24.00 30.90 37.80
3.60 10.50 17.40 24.30 31.20 38.10
3.90 10.80 17.70 24.60 31.50 38.40
4.20 11.10 18.00 24.90 31.80 38.70
4.50 11.40 18.30 25.20 32.10 39.00
4.80 11.70 18.60 25.50 32.40 39.30
5.10 12.00 18.90 25.80 32.70 39.60
5.40 12.30 19.20 26.10 33.00 39.90
5.70 12.60 19.50 26.40 33.30 40.20
6.00 12.90 19.80 26.70 33.60 40.50
6.30 13.20 20.10 27.00 33.90 40.80
6.60 13.50 20.40 27.30 34.20 41.10
6.90 13.80 20.70 27.60 34.50 41.40

REMARKS:

Recorded and certified true by Contractor

Name/Date:

Checked by Client's Representative

Name/Date:

* Intervals of penetration shown in table is only for guide. Interval adopted is subjected to project requirements.
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PROJECT

LOCATION OF PILE
SUPPLIER OF PILE
REF. DWG. & SPEC. NO

PILE TYPE & REFERENCE NO

Annex D

(informative)

Jacked-in pile installation log

CERTIFICATE OF COMPLIANCE NO

DATE INSTALLED START TIME:
MON/TUE/WED/THURS/FRI/SAT/SUN FINISH TIME:

SIZE OF PILE R.L. OF GROUND

TYPE OF EQUIPMENT PENETRATION

CAPACITY OF EQUIPMENT TERMINATION PRESSURE

SIZE OF CYLINDER PRESSURE GAUGE REF

PRESSURE GAUGE
CALIBRATION REF
INITIAL PILE 15T EXT. 2 EXT. 3% EXT. AMEXT. 5™ EXT.

LENGTH

DATE OF CASTING

SERIAL NUMBER

TOTAL LENGTH

Penetration* Pressure Correlzp;zndmg Penetration* Pressure Correlzp;zndmg Penetration* Pressure Correli [;c:‘ndlng
(m) (MPa) (kN) (m) (MPa) (kN) (m) (MPa) (kN)
0.50 19.50 38.50
1.00 20.00 39.00
1.50 20.50 39.50
2.00 21.00 40.00
2.50 21.50 40.50
3.00 22.00 41.00
3.50 22.50 41.50
4.00 23.00 42.00
4.50 23.50 42.50
5.00 24.00 43.00
5.50 24.50 43.50
6.00 25.00 44.00
6.50 25.50 44.50
7.00 26.00 45.00
7.50 26.50 45.50
8.00 27.00 46.00
8.50 27.50 46.50
9.00 28.00 47.00
9.50 28.50 47.50
10.00 29.00 48.00
10.50 29.50 48.50
11.00 30.00 49.00
11.50 30.50 49.50
12.00 31.00 50.00
12.50 31.50 50.50
13.00 32.00 51.00
13.50 32.50 51.50
14.00 33.00 52.00
14.50 33.50 52.50
15.00 34.00 53.00
15.50 34.50 53.50
16.00 35.00 54.00
16.50 35.50 54.50
17.00 36.00 55.00
17.50 36.50 55.50
18.00 37.00 56.00
18.50 37.50 56.50
19.00 38.00 57.00

REMARKS:

Recorded and certified true by Contractor Checked by Client's Representative

Name/Date: Name/Date:

* Intervals of penetration shown in table is only for guide. Interval adopted is subjected to project requirements.
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