TENDER FOR REFURBISHING OF SESCO CANTEEN AT
LG FLOOR, WISMA SESCO, PETRA JAYA, KUCHING.

INSTRUCTIONSTO TENDERER

The Tenderer is to note that this is a Lump $ontract. The Tender shall be
signed with all blanks in the Form of Tender, Sumymat Tender, Schedule of
Rates and Appendices filled in.

No alteration is to be made in the Form of Ben8ummary of Tender, Appendices
or Schedule of Rates except in filing in the bkrks directed. If any such
alteration be made or if these instructions befalby complied with, the Tender
may be rejected.

If the Tenderer should wish to submit for coasition an alternative method of

construction or other variation, he shall in ab&s submit a Tender in accordance
with Paragraph 2 above, and in addition shall submalternative proposal, clearly

stating the omissions and additions together with Ttenderer’'s detailed estimate

which would give effect to the alternative.

If the Tenderer has any doubt as to the meanfiagy portion of the Specification,
the General Conditions of Contract, he shall cdritee Company in writing at the
following address:-

THE CHIEF EXECUTIVE OFFICER,
SARAWAK ENERGY BERHAD,

P. O. BOX 149,

93700 KUCHING,

SARAWAK,

MALAYSIA.

Fax. No: 082-481144

If the Employer discovers errors or omissionany tender, he will require the same
to be corrected but in such cases a compensatjugt@aént by means of a Lump
Sum will be made so that the Tender Price remanadtered. Any arithmetical
adjustments made by the Employer in the Tenderheilstated to the Tenderer if
the Employer makes an offer to accept the Tender.

The Tenderer will be deemed to have visitedsiteeto ascertain local conditions
under which the works are to be executed and Heu$énder Price must include all
incidental and contingent expenses. No claimslvélentertained on the ground of
lack of knowledge of the site conditions or anyfidifity that may arise in respect
with the entirety of the work specified.

The Tenderer's particular attention is drawth&fact that the Tender Price must
include for all costs associated with labour inclgdthe cost of any incentives
necessary to attract and retain the necessaryrlabaosite to meet the requirements
of the programme stated in the tender.
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The Tenderer's attention is further directedn fact that the Tender Price must
include for all increases in the cost of labour anaderials.

The Employer will not be responsible for or ey expenses or losses which may
be incurred by the Tenderer in the preparationsoTbnder.

When the Employer has decided on a Tender whishvilling to accept, a letter of
acceptance will be sent to the Tenderer who subdnitie Tender, and it will state
the terms on which the acceptance is given.

The Canteen is operational during office hdabesefore all the works are to be
carry out after office hours and should not caustidance to the operator or user
of the Canteen.

Sufficient hoarding board and sign to beymthroughout the construction period.

The Employer does not bind itself to acceptlthwest or any tender, nor to assign
any reason for the rejection of any tender.
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TENDER FOR REFURBISHING OF SESCO CANTEEN AT
LG FLOOR, WISMA SESCO, PETRA JAYA, KUCHING.

SUMMARY OF TENDER

PREAMBLES TO TENDER

The Tender is to note that this is a Lump Swmiract. Tenderers are required to price
and complete the Summary of Tender all in accomlamith the Contract Document
specified in Clause 1.6 of the Project Specificatio

Tenderes are required to pay particular atentid the Project Specification especially
Safety Requirement.

The Company reserves the right to delete, adsllbstitute item of works according to
the rates tendered here in.

Tenderers are required to submit cataloguebrochures and literature of building
materials specified or proposed as and when rezplesSamples are also required to be
submitted for approval. Upon approval are setatdlogue and samples of the approval
materials when be kept at the site office.

Tenderers shall allow for provision to the Eragir comprehensive installation details and
shop drawings for all sections of works as deemeckssary. Three sets of shop
drawings are to be submitted for approval, arécsée duly marked by the Engineer as
approved and the Tenderer shall then commence wothks 14 day, of delivery of the
corresponding approved shop drawings, unless ddeatherwise by the Engineer or
except return of the approved shop drawings.

The Tenderer shall be responsible for carrgmigthe whole of the works, provisions and
requirements of the contract or seeing to that #mlycarrying out by all concerned, in a
thoroughly safe and satisfactory manner and iniquéat shall strictly confirm to the
requirements of any by- laws, regulations, ordexs advices relating to the safety of
person, on or about site, made of any public aityhand government having jurisdiction
in the matter.

The Tenderer should provide a site office fBSE0’s supervisory staff. Amenities like
furniture, fan, a cellular phone and a digital cearshall also be provided.

The Tenderer should allow for a progressive sieeting on site at least once a month.
All minutes of meeting are to be recorded. A pesgive works programme and report
with sufficient photographs are to be submittesbtach meeting.

The Tenderer should put up hoarding board sufficient signs.

The existing 8 units of barracks together wiith foundations, pipings, sewage systems
are to be demolished. The dismantled materiatngelo SESCo and any materials shall
be retained on site as approved by Station Marn@ggang Ai). It is the responsible of
the contractor to dismantle the material in propemner and orderly stored in the
destinated space as directed by site supervisoy. bAlance materials are to be removed
from site by the contractor.
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SECTION1 OCCUPATIONAL SAFETY AND HEALTH REQUIRE MENT FOR CONTRACTOR

1 PURPOSE

This document “Occupational Safety and Health Requirements for Contractors” is provided for
Contractors who wish to perform work for Sarawak Energy Berhad (SEB). The document
outlines the minimum Occupational Safety and Health (OSH) standards that SEB expects the
Contractor to achieve when performing contracting works in SEB’s project or operation. SEB
only engages Contractors who are able to demonstrate sufficient competency, knowledge and
have suitable qualifications to execute the work safely. Contractor must comply with all the
minimum requirements for safe work as specified in the specifications below and to do so far is
practicable in order to achieve the key objective in ensuring the safety of Contractor
themselves, members of the public, SEB personnel and property and interested party who are
affected or involved in the contract. SEB reserves the right to issue Improvement Notice or
Stop Work Order and / or penalise the Contractor and / or terminate the contract to the
Contractor if safety cannot be assured due to non compliance.

2 INTRODUCTION

This document requires for Contractors, Vendor and stakeholders who are involved, to fully
comply with Occupational Safety and Health Act 1994 & Regulations including other relevant
Malaysian / recognised international statutory requirements, all relevant SEB Safety and
Health Rules & Procedures. It shall be a requirement for Contractor to develop an adequate
Project Legal Register to ensure all the applicable legal requirements are identified and fully
complied with according to the specified requirements.

The contractor must do as far as practicable in conducting Hazard Identification Risk
Assessment and Risk Control to ensure optimum safety level can be achieved before
commencing work at site and / or during the progress of the project implementation.

The contractor is also to ensure that all their sub-contractor(s) or agents comply with the
above requirements. Any rules and regulations enforced by SEB shall be adopted by the
Contractor who shall be responsible for ensuring compliance by their sub-contractor(s) and
subcontractor's employee working at the site. The Contractor shall also be responsible and
liable on matter concerning Occupational Safety and Health in relation to any subcontractors
employed without any formal written contract. This document shall be included as part of the
tender documentation sent to bidders, and shall form the contractual agreement between SEB
and the Contractor.

All potential Contractors shall be responsible for the inclusion of adequate tender prices for all
necessary expenses in order to comply fully with the condition specified in this “Occupational
Safety and Health Requirements for Contractor”.

The contractor shall be liable for and shall indemnify SEB against any liability, loss, claim or
proceedings whatsoever arising under any statute or common law on his part or on the part of
his subcontractor in respect to personal injury or death of any person whosoever or damage to
any property in the course arising out of or caused by carrying out the works, unless due to
any act or neglect of SEB. All clauses in this document are applicable for all Contractors and
shall supersede in event of any conflicting (if any) regulations and rules involving the
Occupational Safety and Health issues that was stated in other sections of the Tender
Documents. However, some clauses in this document may be exempted subject to the
discretion by SEB.
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DEFINITION

Some of the terms or words used in this document are defined as follows and others not
defined here shall follow their said act and regulation.

“ACCIDENT” means an event that:-

(a) Causes any person to be harmed or

(b) In different circumstances, might have caused any person to be harmed.
“APPROVED” means certified by SIRIM or DOSH or by recognised international accreditation
bodies.

“CONTRACTOR” means the person or persons, firm or company, whose Bid has been
accepted by the Employer and includes the Contractor's personnel representatives,
successors and permitted assignees.

“CONTRACTOR’S PERSONNEL” means workers agents employed by the contractor or sub-
contractor to do work for gain or rewards.

“HARM” means illness, injury or both and “to harm”, “harmed” and, “unharmed” have
corresponding meanings.

“HAZARD” means an activity; arrangement, circumstances, event occurrence, phenomenon,
process, situation or substance (whether arising or caused within or outside a place of work)
that is an actual or potential cause of harm; and “hazardous” has a corresponding meaning.

“OCCUPATIONAL HEALTH” means any illness/sickness arise from workplace or work
activities.

“SUB-CONTRACTOR” means any nominated Sub-Contractor or any person (other than the
Contractor) named in the Contract for any part of the Works or any person to whom any part of
the Contract has been sub-let with the consent in writing of the Engineer, and the Sub-
Contractor’s legal representatives, successors and permitted assignees.

“Risk” means a combination of the likelihood of an occurrence of a hazardous event with
specified period or in specified circumstances and the severity of injury or damage to the
health of people, property, environment or any combination of these caused by the event.

“SEB” means Sarawak Energy Berhad.

“SESCO” means Syarikat SESCo Berhad.

“CAC” Competency and Authorisation Council

“DOSH” means Department of Occupational Safety and Health, Malaysia.
“CIDB” means Construction Industry Development Board.

“OSHA” means Occupational Safety and Health Act

“FMA” means Factories and Machinery Act

“EQA” Environmental Quality Act

"SAFE" means -

() Inrelation to a person, means not exposed to any hazards; and

(b) In every other case, means free from hazards and "unsafe" and "Safe" have
corresponding meanings.

"PLANT" includes-
(a) Appliance equipment fitting, furniture, implement machine, machinery tools and vehicle.
(b) Part of any plant, the controls of any plant and anything connected to any plant.

"MACHINERY " means an engine, motor, or other appliance that provides mechanical energy
derived from compressed air, the combustion of fuel, electricity, gas, gaseous products,
steam, water, wind or any other source and includes-:

(&) Any plant by or to which the motion of any machinery is transmitted and

(b) A lifting machine / a lifting vehicle, a machine whose motive power is wholly or partly
generated by the human body and tractor.

“SITE” means the lands and other places through which the Works are to be executed or
carried out, and any other lands and places provided by the Employer for the purposes of the



5.2

OCCUPATIONAL SAFETY AND HEALTH REQUIREMENT OSH 1
Contract.

“HIRARC” means Hazard Identification Risk Assessment and Risk Control
"PRACTICABLE" means practicable having regard to
(8) The severity of the hazard or risk in question;

(b) The state of knowledge about hazard or risk and any way of removing or mitigation the
hazard or risk;

(c) The availability and suitability of ways to remove or mitigate the hazard or risk: and
(d) The cost of removing or mitigating the hazard or risk;

“JOINT SAFETY AND HEALTH COMMITTEE" is defined as the Committee which consist of
the Project Manager of SEB, the contractor’s Project Manager and the SHO employed by the
contractor as well as representatives from both SEB and the contractor.

GENERAL RULES AND REGULATIONS

In carrying out the contract, contractors have to comply with all relevant
Malaysian/International Acts, Regulations, Statutory Requirements passed by the Malaysian
Government and SEB Safety Rules & Procedure, etc. which shall include but not limited to the
followings:

(a) Occupational Safety and Health Act (OSHA) 1994 and Regulations made under the act.
(b) Factories and Machinery Act 1967 and Regulations made under act.

(c) The Electricity Ordinance - Chapter 50 (Amend 2007), The Electricity Rules 1999, The
Electricity (State Grid Code) Rules 2003 and Rules made under the ordinance.

(d) Petroleum (Safety Measures) Act 1984 and Regulations made under the act
(e) Environmental Quality Act 1974 and Regulations made under the act

(f) Fire Services Act 1988 and Regulations made under the act

(g) Atomic Energy Licensing Act 1984 and Regulations made under the act

(h) Uniform Building By-Laws 1984

(i) Employees Social Security Act 1969 and Regulation made under the act.

()) Construction Industry Development Board Act 1994 (Act 520)

(k) Road Transport Act 1987

() SEB Electrical Safety Rules, SEB Mechanical Safety Rules, SEB Competency And
Authorisation Policies, Procedures And Guidelines.

(m) Any other applicable legal requirements enforced in Malaysia.

CONTRACTOR'S RESPONSIBILITY
General Requirement

In line with OSHA 1994 it shall be the duty of the Contractor to ensure, so far as is practicable,
the safety, health and welfare at work of all his employees and other persons, not being his
employees.

Occupational Safety and Health (OSH) Management  Manual

The Contractors shall develop an adequate Occupational Safety and Health Management
Manual for the project contract which shall comply with the legal requirements in Malaysia and
all the requirements specified in this document. The Occupational Safety and Health
Management Manual shall be submitted to SEB for approval prior to commencement date of
the contract work.

The OSH management Manual shall include but not limited to the following:
(a) Scope & Introduction

(b) OSH Policy

(c) OSH Key Performance Indicators and Targets

(d) Organization Structure Chart, Roles and Responsibilities (Names and job description of
key personnel who are responsible for ensuring the implementation of safety must be
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clearly defined)

(e) Legal Risk Register

() Hazard Identification Risk Assessment and Risk Control (HIRARC)
(g) Accident/ Incident reporting and investigation procedure

(h) Chemical Safety Data Sheet (CSDS)

(i) Emergency Response Plan (should cover all possible scenario such as but not limited to
examples Fire, Tower Collapse, Land Slide, etc.)

() Safe Work Procedure (SWP) (To cover all site activities such as but not limited to
equipment handling, pilling, tools, specific high risk job, etc.)

(k) Job Safety Analysis (JSA) (To cover for all activities)

() Registration certificates (DOSH, CIDB and other local authority concerning the
construction site / equipment.)

(m) Induction Training (To include CIDB Registration for Construction workers and in house
training for new workers)

(n) Employees criminal screening and work permits

(o) OSH program and activities (safety awareness toolbox talk, training, safety checklist,
safety inspection and auditing etc.)

(p) Site Safety Rules

(q) Training and Competency

() Permit To Work System

(s) Personal Protective Equipment

() Any other matter not mentioned in the above.

Occupational Safety and Health Training

It shall be the responsibility of the Contractor to identify the training needs of all their
employees and workers and to ensure that they attend the required training programme.

(a) The Contractors must ensure their subcontractors, vendors and any personnel working in
the constructions projects possess valid CIDB Green Card for the whole duration of the
contract. All cost incurred to obtain the CIDB green card shall be borne by the Contractor.

(b) The Contractor shall ensure that the relevant workers are trained and qualified for any
specific competency as required by the Law or SEB.

Occupational Safety and Health Promotion

Contractor shall conduct activities such as but not limited to the issuance of regular safety
reminders in the form of fliers, posters, banners and notices; implementation of safety
suggestion box scheme, video presentation, safety week campaign etc to create safety
awareness among the construction workers.

Occupational Safety and Health Meetings

(a) The Contractor shall establish Occupational Safety and Health Committee and shall ensure
the meeting is held at least once a month at the project site office.

(b) The Contractor shall hold at least quarterly meeting with SEB personnel to discuss and
resolve occupational safety and health issues.

Contractor to Conform to Laws etc.

The Responsibility of the contractor is to ensure the safety and Health of his employees as
well as his subcontractor by abiding to the laws, statutory regulations and SEB rules, policies,
procedures and guidelines. The Contractors shall ensure at all times that his subcontractor is
informed of, understand and adhere to all laws, statutory regulations and SEB rules, policies,
procedures and guidelines relating to safety and health.

Contractor's liability

The Contractor shall be solely responsible for any expenses incurred to implement
Occupational Safety and Health requirement which shall include bearing the responsibility of
any penalty imposed due to offence committed on the said acts and regulations.

The Contractor shall bear the risk of losses or extra cost incurred due to any interruption and /
or delays to work resulting from fatalities, accidents, injuries and/or near-miss incidents
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involving contractors and/or subcontractors and/or their workers, stop work orders
issued by SEB or DOSH or other authorities.

Competency Requirements

The Contractor shall ensure that all the relevant workers are properly trained and have valid
competency certificates to perform those works / services stipulated by the laws or guidelines /
code of practices issued by DOSH or SEB requiring competency certification such as:

(a) Competent Persons with certificates issued by SEB CAC

(b) Scaffold Competent Person

(c) Competent Crane Operator

(d) Authorised Gas Tester and Authorised Entrant for Confined Space
(e) Working at Heights

(f) Others as defined by laws or instructed by SEB from time to time.
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CONTROL AND SUPERVISION OF HEALTH AND SAFETY AT W ORK
Contractor's Representatives

The contractor shall nominate a representative (s) to be in-charge and to coordinate the work
with SEB personnel at worksite. The representative (s) shall remain at worksite at all times to
supervise the scope of work awarded to them.

Safety and Health Committee

(a) The Safety and Health committee shall consist of at least a senior member of the main
contractor's staff at the site, the site safety supervisor, all the contractor's safety supervisors
and other site workers who are appointed as members.

(b) The Contractor shall ensure the Safety and Health Committee perform their function in
accordance with the Occupational Safety and Health (Safety and Health Committee)
Regulation 1996.

Safety and Health Officer

The Contractor shall employ a full time DOSH registered Safety and Health Officer (SHO) to
work at construction site. The SHO shall perform the function as specified in Occupational
Safety and Health (Safety and Health Officer) Regulation 1997 and be present during the Joint
Safety and Health Committee Meeting.

Regular Site Meeting

The following regular site meetings shall be conducted:

i) Monthly Project Progress meetings with safety issues to be discussed as the first agenda.
ii) Weekly / Monthly Site Progress meeting which shall include Safety and Health issues,

iii) Joint Safety and Health Committee Meeting shall be held at least once in 3 months.
Accident / incident reporting and investigation

(a) The Contractors shall immediately notify SEB if any of the following incidents have
occurred:

i) Accidents
i) Dangerous Occurrences
i)y Fire
iv) Occupational Diseases /poisoning
v) Near-misses

(b) Depending on the type of incidents the Contractors shall be responsible for notifying and
followed by submission of formal report on such incidents to Department of Occupational
Safety and Health, Director of Electricity Supply Sarawak, Police Department, BOMBA,
Department of Environment (DOE), Natural Resources and Environment Board Sarawak,
Labour Department, Social Security Organisation (SOCSO), etc.

(c) The Contractor shall submit a preliminary report to SEB within 24 hours after the incident
and followed by a full report within 7 days after the incident. A full accident / incident report
shall have the following minimum content:

= Date and time of the accident / incident
= Detailed particulars of the victim (s) and / or the property damaged

= Description of how the accident / incident occurred (to provide evidences such as
photographs and items)

= Analysis of the possible causes of the accident / incident

= Establishing the root causes

= Developing and implementing the control measures

= Determine who, how and when each of the control measures shall be implemented.

(d) The Contractor shall comply with the Occupational Safety and Health (Notification of
Accident, Dangerous Occurrence, Occupational Poisoning and Occupational Disease
(NADOPOD) Regulations, 2004 and other legal requirements.

(e) The Contractor shall implement all the control measures to prevent similar incident /
accident based on the report produced and / or instructed by DOSH / Director of Electricity
Supply / SEB within the timeframe given.
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Safety Key Performance Indicator Board

The Contractor shall design a suitable outdoor Safety Key Performance Indicator Board for
approval by SEB prior to installation at the project site. The size of the Safety Key
Performance Indicator Board shall not be less than 1.2m (W) x 2m (L); creatively deigned and
made of acceptable material. The information stated shall be in English, Bahasa Malaysia and
language understood by majority of the site workers. It shall be prominently displayed at the
site and be updated on weekly / monthly basics.

Site Safety Inspection and Auditing

The Contractor shall put in place an effective safety inspection programme and ensure that
safety inspections are conducted on a regular basis at the work site to identify hazardous
conditions, unsafe actions, and implement corrective actions. In addition the Contractor shall
conduct their own site safety audit to ensure compliance to all legal requirements and SEB’s
guidelines, procedures, instruction and safety rules.

SEB will conduct planned and / or spot safety inspection on the construction site and the
Contractor shall give full cooperation to SEB staff during such activities.

SEB will conduct safety audit based on the “Project Safety Audit” guidelines and the
Contractor shall give their full cooperation to SEB staff to ensure a successful safety auditing
exercise and the implementation of follow-up action to close all gaps identified.

SECURITY MEASURES
Guard House

A proper guard house shall be constructed by the contractor well equipped with basic facilities
such as water and power supplies, a communication system, a toilet etc in order to ensure the
safekeeping of the major project materials stored in the warehouse or storage area.

Security Company and Security Personnel
(a) The contractor shall engage licensed security company.

(b) The Contractor shall provide a 24 hours security guard to be stationed at the guard house
to control the incoming and outgoing of workers and to ensure the security of the site during
the whole duration of the contract.

(c) The Contractor shall ensure that all workers and vehicles entering and leaving the work
sites or premises are checked by the security guard.

(d) The Contractor shall ensure that a dedicated logbook is used to record the names of
personnel entering and leaving the site.

Workers ldentification and Contractor Pass

(a) All personnel who need to enter SEB controlled premises must obtain valid security passes
or contractor passes issued by SEB and must be worn at all time when working at the site.
The passes are to be surrendered to SEB at the end of the employment or completion of
the project.

(b) The Contractors who work inside SEB controlled premises shall observe all SEB security
and safety requirements at all times.

(c) Contractor shall submit the following particulars for all workers under his employment
(including sub-contractors) prior to work commencement:

i Full name

ii. NRIC numbers (for citizen), and valid passport numbers and valid work permit
numbers (for non-citizen)

iii. Date of birth
iv. Current residential address and contact phone number
v. Profession (or trade)

(d) For the purpose of issuance of Contractor Pass, the Contractor shall follow SEB
procedures as outlined in the Competency and Authorisation Policies, Procedures and
Guidelines and/or follow SEB Security requirement.

Use of Motor Vehicles

(a) All vehicle drivers shall drive carefully within the site compound and to abide by the speed
limit set by the construction site office.
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(b) Vehicles are only allowed to enter site for delivery of equipment or materials and

should not be parked within the construction site longer than required.

(c) Vehicles shall not be parked in a way that will obstruct fire fighting equipment and it is

advisable to practise a reverse parking policy to reduce the risk in the event of an accident.

(d) All vehicles used for construction work shall be in safe and good working condition.

(e) The contractor shall employ trained and certified mobile crane operators.

Fencing & Hoarding

i)

i)

ii)

iv)

Vi)

Vi)

The contractor shall ensure proper hoarding and fencing erected before commencement
of site work following the minimum requirement.

The worksite should be fully barricaded by protective hoarding so that the general public
would be protected from work in progress. The hoarding should be able to protect not only
public from dangers within the site but also to act as barriers or security to prevent entry of
trespassers.

The hoarding should not be less than 1800mm in height and continuous down to the
ground. It should be properly designed and constructed in accordance with the
specification of the local authority and should be maintained in good condition.

There should be an adequate safety distance between the worksite and the hoarding.

If the distance from a public place to the building being constructed is such that there is
the likelihood of falling materials striking pedestrian or vehicular traffic, a gantry is be
required.

During the erection of the hoarding, safe work procedures should be followed to ensure
safety of the public.

The entrance and exit of the worksite should be located in such a manner as to prevent
danger and inconveniences to the public. Proper security should be maintained so as to
prevent entry of unauthorized persons and public into the worksite.

viii) Suitable warning signs should be posted at conspicuous positions.

iX)

X)

Xi)

xii)

No bills except warning signs should be allowed to be posted to the hoarding.

Arrangement should be made to prevent any parking or hawker activities at the
surrounding perimeter of the hoarding when there is a high risk activity or operation being
carried out that may cause a hazard to the surrounding.

All building materials should be stored and handled well within the hoarded area.

Structures of construction machinery should be located within the hoarded area such that
if the structures were to collapse, the safety of the public is not affected.

xiii) Gates should be of suitable design and adequate strength.

xiv) For works within an existing live substation compound, worksite shall be fully barricaded

by non conductive protective hoarding so that the general public and all personnel
engaged to work in the worksite within the existing live substation compound would be
protected from the live operational areas of the substation. The hoarding also serves to
prevent the public and personnel engaged to work in the worksite within the existing live
substation from entering the live operational areas of the substation.

Handling and mobilisation of Tools, Equipmenta  nd Materials

(@)

(b)

(©)

(d)

()

The Contractor shall ensure that all equipment brought to site shall comply with Factories
and Machinery Act (Building Operations and Works of Engineering Construction) Safety
Regulations 1986, part 16 Hand and Power Tools.

The contractors shall be responsible for the provision of their own equipments and shall
ensure that all equipments are in a safe and good working condition.

SEB reserves the right to conduct safety inspections or checking on the material,
machinery or tools, etc used at the construction site and rejects any of those that are
found to be unsafe for use.

The Contractors are not allowed to operate or tamper with any equipment or apparatus
belonging to SEB without prior consent.

Any material or equipment that is required to be taken out from site, either for repair works
or to be removed, shall posses a Material Exit Pass obtained from SEB, which shall have
full description of the material or equipment, the quantity and reasons for taking the
material / equipment out from site. The Material Exit Pass shall be signed by Contractor’s
selected approved authorized personnel. Only original copies of the Material Exit
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Pass from SEB shall be accepted and submitted at the security gate upon leaving
the site.

HOUSEKEEPING

Good housekeeping improves the working environment and motivates workers to work more
efficiently to achieve higher productivity.

General requirements

(@)

(b)

()

(d)

()

All materials in bags, containers, or bundles, and other material stored in tiers shall be
stacked, blocked, interlocked, and limited in height so that it will be stable and otherwise
safe against sliding or collapsing.

When any material is stored in public thoroughfares, it shall be located so as to prevent
the least possible hazard to, and interference with the traffic and the public. Unauthorised
persons shall not be allowed on or around the material.

Timber shall be stacked in a safe manner to prevent falling or tipping over and when
unstacked all tiers shall be unstacked simultaneously.

Unused timber shall have nails withdrawn before it is stacked unless it is to be burned
without further handling.

Aisles and passageways shall be kept clear to ensure free and safe movement of material
handling equipment or workers. Such areas shall be kept in good repair.

Material Storage

(@)

(b)

()
(d)

(€)

(f)

(9)

(h)

(i)

0

Material stored inside buildings under construction shall neither be placed within 1.8
metres of any hoistway nor inside floor openings nor within 3 metres of an exterior wall
which does not extend above the top of the material stored.

Employees who are required to work on stored material in silos, hoppers, tanks and similar
storage areas shall be equipped with life lines and safety belts.

Unused materials shall be segregated in storage.

Bagged materials shall be stacked by stepping back the layers and cross-keying the bags
at least every 10 bags high.

Materials shall not be stored on scaffolds or runways in excess of supplies needed for
immediate operations.

Brick stacks shall not be more than 2.1 metres in height. When a lose brick stack reaches
a height 1.2 metres, it shall be tapered back 50 millimetres in every 0.3 metres.

When masonry blocks are stacked it shall be tapered back one-half block per tier above
the 1.8 metres level.

Timber shall be stacked on level and solidly supported sills and shall be so stacked as to
be stable and self-supporting.

Structural steel poles, pipes, bar stock, and other cylindrical materials shall be attached
and blocked so as to prevent spreading or tilting.

The contractors shall do so far as is practicable to ensure the risk of material storage
management are controlled to an acceptable level.

Disposal of waste material

(@)

(b)

()

(d)

Whenever materials are dropped more than 6 metres to any point lying outside the
exterior walls of the building, an enclosed chute of wood, or equivalent material, shall be
used. For the purpose of this sub-regulation, an enclosed chute is a slide, closed in on all
sides, through which material is moved from a high place to a lower one.

When debris is dropped through holes in the floor without the use of chute, the area on to
which the material is dropped shall be completely enclosed with barricades not less than
1.2 metres high and not less than 1.8 metres back from the projected edge of the opening
above. Signs warning of the hazard of falling materials shall be posted at each level.
Removal shall not be permitted in this lower area until debris handling ceases above.

All scrape lumber, waste material and rubber shall be removed from the immediate work
area as the work progresses.

Disposal of waste material or debris by burning shall comply with EQA 1974, Natural
Resources and Environment Ordinance and Natural Resources and Environment
(Prescribed Activities) (Amendment) Order, 1997 and other local authority
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requirements.

(e) All solvent waste, oily rags and flammable liquids shall be kept in fire-resistant covered
containers until removed from worksite.

() Waste materials shall not be dumped into rivers or on the site but shall be deposited in an
approved off-site pit or disposal area.

WORKSITE FACILITTES
Sanitary Facilities and Health Programme

(a) The Contractor shall implement a programme of health education to ensure that all non-
resident personnel working on the site are aware of health risks associated with living
and working in Sarawak together with the necessary precautionary and/or protective
measures.

(b) The Contractor shall provide sufficient toilet, washing and sanitary facilities at the Site.
The facilities so provided shall be cleaned daily and appropriately maintained by the
Contractor.

(c) All persons connected with the Works shall be obliged to use the toilets and sanitary
facilities provided.

(d) Special precautions shall be taken by the Contractor to prevent the incidence of
mosquito borne and other diseases. These shall include spraying with approved
insecticides in the insides of all buildings under its control, and to avoid the formation
of pools of water and other likely mosquito breeding places within and adjacent to the
Works.

Canteen / Rest Room

(a) The Contractor shall provide adequate accommodation in which the employees may
take their meal, spend their rest time, and shelter from bad weather. Any such
accommodation should have a suitable floor, be furnished with suitable seats and
table, and other furniture and equipment as to ensure the meals may be taken with
reasonable comfort and sheltered from the weather.

(b) The Contractor shall ensure a suitable receptacle with a tight fitting cover is provided
for rubbish, and it should be emptied and cleaned at suitable intervals.

(c) The Contractor shall provide adequate clean water and provision be made for boiling
water to cater to the worker needs.

(d) The Contractor shall provide a separate rest room if at anytime there is 15 or more
females being employed at one time.

Drinking Water

(&) The Contractor shall provide adequate supply of wholesome drinking water to all
persons on the construction work site in accordance with the following conditions:-

i. It shall be readily accessible to all persons engaged in the work and clearly labelled as
drinking water.

ii. A common drinking cup should not be used.
iii. Ifitis stored in a container, the container:-
= Should be clean and protected from contamination and heat; and
=  Should be emptied and refilled from a wholesome source.
First Aid Facilities

The Contractor shall provide first aid facilities, appliances and requisites in accordance with
Guidelines on First-Aid in the Workplace 2004 issued by DOSH.

PERMIT TO WORK

The Contractor shall establish and implement a formal written permit to work system for the
purpose of controlling certain types of work which are identified as potentially hazardous. The
permit to work shall be designed as a means of communication between site/installation
management, plant supervisors and operators and those who carry out the work.

Example of permit but not limited to the following:
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(&) Hot Work Permit

(b) Electrical Permit To Work
(c) Confined Space Work Permit

The Contractor shall do so far as is practicable to ensure adequate implementation of permit to
work system to ensure the safety of workers and any other people who are involved in the
construction site. Where applicable the Contractor shall comply with procedures or guidelines
issued by SEB and / or DOSH concerning permit to work system.

Hot Work Permit

(a) The contractor shall establish and implement effective “Hot Work Permit” for any hot work
including, but not limited to welding, flame cutting, brazing or any operations or processes
that utilise or generate heat.

(b) The contractor shall enforce all safety precautions specified in the “Hot Work Permit”
issued to the workers.

(c) The contractor shall display conspicuously the “Hot Work Permit” at the work site
throughout the duration of the work.

(d) All records pertaining to “Hot Work Permit” shall be properly kept for inspection by SEB or
DOSH.

Electrical Permit-To-Work

(8) The Contractor shall fully comply with Electrical Safety Rules (latest revision) issued by
SEB/SESCO when using the Electrical Permit-To-Work.

(b) The Contractor shall ensure that the relevant Authorised / Competent Person employed
are qualified personnel in accordance with the requirement as outlined in Competency
And Authorisation Policies, Procedures And Guidelines.

(c) The Contractor shall comply with all procedures and safety precautions when “Electrical
Permit-To-Work” is issued.

(d) The contractor shall display conspicuously the “Electrical Permit-To-Work” at the work site
throughout the duration of the work. It shall be returned to SEB Authorized Person upon
job completion.

(e) “Permit for Electrical Work” shall be enforced, controlled and implemented together with
Isolation and Lockout System as defined in Electrical Safety Rules (latest version) issued
by SEB / SESCO.

Confined Space Work Permit

(a) The Contractor shall develop and implement a safe procedure for work in confined space
which in accordance with the “Industrial Code of Practice for Safe Working in a Confined
Space 2010".

(b) The Contractor must comply with the above Industrial Code of Practice for Safe Working in
a Confined Space 2010 which defines a person whose upper body and/or head is/are
within a confined space is considered to have entered the confined space and a safe
procedure for working in confined space must be applied.

(c) "Permit for Entry into Confined Spaces" shall be used prior to carrying out work inside
confined spaces including, but not limited to the following example of confined spaces:

i) Storage tanks, tankers, boilers, silos and other tank-like compartment usually having a
manhole for entry;

i) Open-topped spaces of more than 1.5 meters in depth such as pits or degreasers,
which are not subject to adequate natural ventilation;

iii) Pipes, sewers, tunnels, shafts, and ducts, and similar structures; and any shipboard
spaces entered through a small manhole, cargo tanks, cellular double bottom tanks,
duct keels, ballasts, and oil tanks.

(d) The contractor shall ensure that adequate equipment provided, Authorised Entrant,
Authorised Gas Tester and other supporting personnel are adequately trained for work in
confined space.

ELECTRTCAL SAFETY

(a) Contractors shall make themselves thoroughly conversant and conform to the
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Electricity Ordinance (Amend 2007), Electricity Rules 1999, State Grid Code 2003,
IEE wiring regulation and SEB Electrical Safety Rules (latest revision) / procedures
governing any work they may have to undertake in any electrical installation or system.
Work must be carried out by competent personnel only.

The Contractor shall implement all practicable safety measures and comply with all the
legal requirements when installing and operating temporary generator set and other
electrical installations. SEB shall reserve the right to conduct safety spot checks on these
electrical installations or equipments and confiscate any unsafe electrical equipments and
/ or demand immediate implementation of corrective measures on unsafe practices found.

Contractor shall make prior arrangement with the relevant SEB personnel for any site
power supply requirements. Contractor shall not draw any electricity supply from the SEB
supply system without prior approval from SEB.

For work in confined space the power supply used to energise the inspection lamps or
lighting shall be at 24 volts and below.

All electrical faults occurred shall be reported immediately to SEB or their representative.

The Contractor shall ensure temporary switchboard used at the construction site are of
robust weatherproof construction, having locking device, adequate holes are provided for
access of electrical wiring or cord are bushed to prevent damage to the cords and not
located near flammable materials.

The Contractor shall ensure all electrical appliances and current-carrying equipment
having provisions made for earthing are properly earthed with the following impedances:

i) Equipment rated 500kVA and below: Below 10 Ohms
i) Equipment rated 501kVA to 1000kVA: Below 5 Ohms
iii)  Equipment rated more than 1000kVA: Below 3 Ohms

In cases where there are excessive ground resistance values, Contractor is to notify SEB
promptly and include recommendations to reduce ground resistance.

The Contractor shall perform the necessary earth impedance tests and submit to SEB on
a monthly basis, ground impedance reports for the applicable temporary current carrying /
generating equipment on site. Contractor shall note that such tests may be subject to
surveillance by SEB/SESCO.

The Contractor shall ensure all temporary electrical installations in building and
engineering construction worksites are provided with earth leakage circuit breakers /
residual current circuit breakers. Contractor shall demonstrate to SEB whenever required
that these devices are in working order. Any faulty devices shall be immediately replaced.

The Contractor shall ensure that only approved non-conductive ladder can be used for
electrical work.

The Contractor shall ensure compliance to Regulation 16 of FMA, Building Operations and
Works of Engineering Construction (Safety) Regulations 1986 and implement any other
practicable measures to control electrical hazards at the construction site.

The Contractor shall ensure that all electrical clearances are met when working within a
live substation. For transportation of materials or setting up of mobile cranes within a live
substation, reference shall be made to Clause 16.1 x — Contractor’s Equipment.

FIRE PREVENTION

(i)

(i)

(iii)

(iv)

v)
(Vi)

The contractor and all his employees shall take all reasonable precautions to prevent
outbreak of fire at all times.

The contractor shall provide adequate fire equipment in their office, site storage and own
work areas. The contractor shall also provide Fire Fighting training for their employees.

In the event of an outbreak of fire the contractor and all of their employees shall assist in
fighting such a fire. The contractor shall acquaint all their employees together with any
subcontractor with the requirement.

Paints, thinner and other flammable materials are to be issued in small quantities at
worksite. Such materials must be removed and kept under proper storage after the day’s
work.

Flammable gas cylinder must be secured and chained in upright position.

Hot Work Permit shall be obtained before starting any work, which involves the use of
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local ignition source capable of igniting flammable combustible materials.

(vii) Smoking shall be strictly prohibited in area designated to be non-smoking.

(viii) For places where flammable and combustible liquids, vapours, chemical and gases are
stored or handled, all personnel shall be prohibited from carrying matches, lighters and
others park-producing devices.

(ixX) Contractor shall not defeat existing fire fighting system in a building or at worksite during
their work.

(x) Fire fighting equipment shall be checked regularly to ensure that they are ready for any
emergency.

(xi) Every designated employee must be proficient in the method of handling fire-fighting
equipment that are installed at the site.

(xii) All fire incidents must be reported and investigated by the SHO or the person in-charge.
(xiii) Fire drills and fire prevention training shall be carried out on a regularly basics.

(xiv)Fire fighting procedures and safety measures shall be established and displayed in
strategic locations.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

The Contractor shall assess the need for PPE based on risk assessment. The type of PPE
can be selected according to the effectiveness of personal protection, availability and
suitability for the wearer.

The Contractor shall provide adequate PPE free of charge to his workers and visitors at the
site. It shall the responsibility of the Contractor to ensure that his employee wear PPE at all
times. PPE Mandatory signage such as Hard Hat, Safety Shoes, Safety Harness, Hearing
Protection, No Smoking and No Flame, etc. shall be placed at the designated areas.

The Contractor shall enforce strict general rules to prohibit any worker or visitor from entering
the construction site if he / she failed to wear the minimum PPE requirements such as safety
helmet, safety shoes and reflective vest. Other PPE requirements shall be enforced based on
the specific requirements of the task or activities.

Head Protection

The Contractor shall ensure everyone one working at the construction site wear a proper Hard
Hat or Safety Hat especially for protection against hazard from falling, flying or fixed object or/
and electrical shock.

Eye and Face Protection

The contractor's personnel shall wear suitable and approved eye and / or face protection
equipment when carrying out processes or operations but not limited to the list provided
below:-

(a) Cleaning by high pressure water jets
(b) Striking masonry nails (by hand or power tool)
(c) Work using a hand-held cartridge tool

(d) All work on metal involving the use of a chisel, punch or similar tool by means of a
hammer or power tool

(e) The chipping of paint, scale, slag, rust or corrosion from metal and other hard surfaces by
a hand or power tool

(f) Driving in or on of bolts, pins or collars to structure or plant by a hammer, chisel, punch or
portable hand tool

(g) Shot cleaning of buildings or structures
(h) Shot blasting of concrete

(i) The use of power driven high speed metal cutting saws, abrasive cutting off wheels or
discs

() Injection by pressure of liquids into buildings or structures which could result in eye injury
(k) Breaking up the metal by a hand or power driven hammer or tup

() Breaking, cutting, dressing, carving or drilling by a hand or portable power tool of any of
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the following:-

i. Glass, hard plastics, concrete, fired clay, plaster, slag, or stone or similar materials
or articles consisting wholly or partly of them

ii. Bricks, tiles or block of brickwork, stonework or block work (except wooden blocks)
(m) Use of compressed air to remove swarf, dust, dirt or other particles
(n) Coiling wire and similar operations where there is a risk of eyes injury
(o) Cutting wire or metal straps under tension
(p) Oxy gas welding

(q) Hot cutting, boring, cleaning, surface, conditioning or spraying of metal by an air gas or
oxy gas burner

() Instruments such as lasers which produce light radiation which can cause eye injury
(s) Truing or dressing abrasive wheels

(t) Dry grinding of materials by applying them by hand to wheel, disc or band or by applying a
power driven portable grinding tool to them

(u) Machining of metals including any dry grinding process not elsewhere specified
(v) Electric resistance and submerge electric arc welding of metals

(w) Any other process or operations as may be specified by SEB

Hearing Protection

The contractor shall comply with the Factories and Machinery Act (Noise Exposure)
Regulations 1989. Employees who are working in an environment liable to be exposed to a
continuous noise level equivalent or exceeding 85 dB (A) shall wear an approved hearing
protection.

Respiratory Protection

The contractor's personnel shall wear suitable and approved respiratory equipment when
carrying out any processes or operations but not limited to the list below: -

(a) Fogging of Premises

(b) Space and tent fumigation

(c) Work in confined spaces

(d) Spray Painting

(e) Grit blasting

() Work which generates dust, vapours, fumes, gases and irritants that is injurious to health
Body Protection

The Contractor shall ensure proper body protection equipment is provided and worn by all the
relevant workers when they may be exposed to hazard such as electrical flashover, fall from
height, injuries, fire radiation and chemical burn.

(a) Safety Harness

For all workers who are exposed to the risk of fall from a height of more than 2 meters
must wear a proper safety harness and the required accessory.

(b) Fall Arrest System

Fall arrest system should only be used in situation when it is not reasonably practicable to
use either temporary platform or guardrails at working heights of 2 meters or more.
Working height is the distance form the walking/working surface to a lower level. The fall
arrest system and accessories provided shall be but not limited to the list below:-

i) Full Body Harness
i) Safety Helmet for working at height
iii) Double Lanyard
iv) Safety Line (proper rope with accessories)
v) Mobile Fall Arrest
(c) Reflective Vest and Traffic Kits
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Workers who are exposed to traffic hazard for example when working on road or
near work site shall be provided with reflective vest and a traffic safety kit (safety sign,
safety triangle, cone, blinker light and baton).

(d) Protective clothing

Workers who are exposed to corrosive or harmful substance shall be provided with liquid
proof protective suit, hood, apron, legging, glove and other protection wear suitable for the
nature of substance and the risk involved.

Hand Protection

The contractor’s personnel shall wear suitable approved hand protection equipment when
carrying out any processes or operations but not limited to as specified below:-

a) Handling sharp objects

b) Handling acids, alkalis or other corrosive liquids

¢) Handling pesticides or other toxic substances

d) Handling hot objects

e) Handling cold objects

f)  When dealing with works that may cause electrical shock
Foot Protection

The contractor’s personnel shall wear safety shoes suitable for the type of works to be carried
out such as but not limited to the list below:-

(a) Steel toe cap shoes when handling medium to heavy loads and walking at the construction
site.

(b) Rubber soled shoes when working with electricity

(c) Anti static shoes when working in areas that have flammable vapour in the atmosphere.

HIRARC

The contractor shall do as far as practicable to ensure adequate Hazard ldentification Risk
Assessment and Risk Control process are effectively implemented throughout the project
cycle. The Contractor shall comply with the Guideline for Hazard Identification Risk
Assessment and Risk Control issued by DOSH in 2008 as a minimum standard requirement.

SIGNAGE NOTIFICATION AND BARRIERS

Contractors are required to follow Malaysia Standard MS 981 for colour coding and Arahan
Teknik (Jalan) 2C/85 wherever applicable. Standard symbolic safety signs and notices shall be
prominently displayed at the required /designated areas for example labelling of hazardous
substances, PPE requirement, traffic sign, live conductors etc.

Labelling of hazardous substances shall comply with Use and Standard of Exposure of
Chemical Hazardous to Health (USECHH) Regulations 2000 and Classification, Packaging
and Labelling (CPL) Regulations 1997. Proper non-conductive barrier with signage is to be
used to isolate area with live electrical equipment from construction area.

CONTRACTOR'S EQUIPMENT

The Contractor is responsible for ensuring all equipment brought to site are in good and safe
working condition and comply with relevant legal requirements.

Hoisting and Lifting Equipment

(a) All hoisting and lifting equipment such as tower crane, mobile crane, derrick crane, goods
hoist, passenger hoist, gondola and access platform to be used shall possess valid
certificate of fitness from DOSH.

(b) The tower crane, mobile crane and derrick crane operator shall be registered with DOSH.

(c) The contractor for erecting, dismantling, and maintaining of tower crane, gondola, material
hoist, passenger hoist, access platform shall be registered with DOSH.

(d) Every process of erection, dismantling, and maintenance shall be carried out strictly by the
competent person and in accordance with the manufacturer’'s instructions. The
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manufacturer should provide all specification for erection, dismantling and
maintenance.

Every overhead structure, crane, hook, block, spreader, strong back, sling and other
appliance for lifting a load should be of sound construction and in every way suitable for
the purpose.

Selection of cranes should be suitable for the intended use. It should also take into
consideration the nature of the worksite or the position in which the crane is to be set up.

Attention should be given to the slewing radius of the crane at the maximum luff of the jib
to ensure that there are no obstacles to the slewing such as overhead power line, nearby
structures or other cranes and proximity hazards to public access areas.

No part of the crane should extend beyond the hoarded or fenced up area of the worksite.

The worksite should be fully enclosed by means of hoarding or fencing or cordoning
before erection of tower crane can be carried out. This is to protect the general public from
any hazards during the work in progress.

Lifting operation using cranes should comply with the following:
i) The crane is maintained in a safe working condition;
i) operator, slinger and rigger should have adequate ability, knowledge, or authority;

iii) no lifting of load should be carried out outside the hoarded or fenced up area of the
worksite. If lifting operation were to be carried out outside the hoarded or fenced up
area of the worksite, written approval from the local authorities shall be obtained.
Working area should be cordoned off and means for public control such as setting up
of warning signs, warning lights to direct public or traffic away from it and controlled by
a designated person shall be provided.

Danger zone should be established before any lifting operation, erection, jacking or
climbing and dismantling of crane is carried out. The perimeter of the danger zone must be
cordoned off. If danger zone extend beyond the worksite hoarding or fenced up area,
means for public control such as setting up of warning signs, warning lights to direct public
or traffic away from it and controlled by a designated person shall be provided.

For mobile cranes, the following steps should be followed to ensure the stability of the
mobile cranes during the operation:

) all outriggers should be fully extended,;

ii) All jacks should be placed upon adequate footings and packing. Care should be taken
to ensure that there is adequate bearing surface under the packing, especially where
the ground is soft or backfilled;

iii) The crane should be levelled and all outriggers beam packed in case of rebound,
close to the ends of the outrigger beams. Anchor pins should be inserted where
provided in chassis and outriggers;

iv) the base timbers of any packing, i.e. those timbers resting on the ground, should be
closely packed, and should cover as large area as necessary to safely transmit their
load to the ground;

v) all timber packing should be sound, free from defects, of ample and adequate
strength;

vi) The base layer packing should be of sufficient length, width and thickness to cover the
area required. These should be closely laid over a levelled and consolidated area; and

vii) Packing should not be removed until all operations are completed.

(m) All safety devices shall be checked and tested and be in good working condition prior to

(n)

(0)

(p)

(a)

operating the crane.

Crane operator shall have full visibility and assisted by trained signalman during the
operation of the crane or movement of a load.

Where a crane is not controlled from the ground, but from an elevated cab, hand signaling
or voice communications should be established between the operator and a trained
signalman on the ground.

The weights of materials to be lifted should be specified, and responsibility assigned for
checking loads. Overloading shall not be allowed.

Materials should be suitably packed before delivery to the worksite to ensure safe lifting by
the crane. Special precautionary measures should be established and practiced for
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exceptional lifting operations, such as lifting large panels, which may be blown about
by wind, or tandem lifting by two or more cranes.

() No loads shall be carried over personnel, public thoroughfare, roads, neighboring building
or cast in an attempt to get them down at a point which is beyond the crane’s normal
reach.

(s) Standards and codes relating to proximity of power-lines should be adhered to prevent
electrocution due to electricity.

(t) Tampering with any limit switch should be prohibited and loads should never be left
suspended without control.

(u) Lifting operations should be ceased during adverse weather conditions and flood lights
installed at elevated crane structures should not pose a nuisance to the public.

(v) All hoisting equipment brought to site shall be in a safe and good working condition. SEB
reserves the right to inspect and order the Contractor to remove any equipment found to
be in unsafe condition.

(w) Maintenance and repair on hoisting, lifting equipment and appliances should be performed
by trained persons and in compliance with the manufacturer’s requirements.

(x) For setting up of mobile cranes or transportation of materials within a live substation,
Contractor is to submit to the satisfaction of SEB, a proposed Lifting Plan with sketches
containing the following information:

i)  Route of vehicle/crane movement,

i)  Vehicle/crane dimensions and weight,

iii) Location of offloading or hoisting

iv) Boom arm swinging radius,

v) Boom arm hoisting height,

vi) Weight and dimensions of materials to be hoisted,
vii) Material final laydown area,

viii) Electrical clearances between vehicle/crane to all nearest current carrying live
equipment.

ix) Any other additional information required by SEB.

Works shall only commence upon approval from SEB. All approvals/grants/sign offs on
Lifting Plans shall not relieve the Contractor from full compliance with Contract Health and
Safety requirements, specifications and the applicable statutory laws.

Generator Set

The Contractor shall ensure that all generator sets to be installed at the construction site
comply with the legal requirements specified in the Electricity Ordinance (Amend 2007),
Electricity Rules 1999 and the Factories and Machinery Act 1967.

Air Receiver

The Contractor shall ensure that all air receiver or pressure vessel installed on the
construction site comply with the legal requirements as stated in the Factories and Machinery
Act 1967. The contractor shall ensure that all pressure vessels are inspected by DOSH and
copy of PMT certificate displayed at the vicinity.

WORKING ENVIRONMENT
Area of work

The contractor shall be responsible for the safety within their working area. Before the
commencement of work, approved barriers/hoarding and safety signboards shall be erected
and prominently displayed. Horseplay, loitering and straying from assigned place of work are
prohibited. Adequate lighting and ventilation shall be provided whenever required. Contractor
shall make the site safe at all time as not to endanger public.

If work involves working within an existing live substation, all temporary structures such as site
office, storage yard, fabrication yard and etc shall not be located within the existing substation
compound. By default, access into the existing substation compound shall only be allowed for
construction purposes within the barricaded area as approved by SEB / SESCO and only
during working hours as described in the Tender/Contract documents. Entry into the existing
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substation compound outside working hours shall not be granted without prior approval
from SEB / SESCO.

Confined Space Entry

(@)

(b)

()

(d)

The Contractor shall be responsible for determining if the construction site or the facility
where the contract work is located has any confined space in accordance with the
definition as stated in the above 10.3 (c).

If the workplace contains confined spaces, the Contractor shall inform his employees and
any other persons, by posting danger signs or by any other equally effective means, of the
existence and location of the confined space, and the danger posed by them, especially
when work is being executed. A sign reading "DANGER - CONFINED SPACE DO NOT
ENTER" in both Bahasa Malaysia and English or using other similar language would
satisfy the requirement for a sign.

If the Contractor decides that his employees will enter confined spaces, the employer shall
develop and implement a written confined space entry procedure. This procedure shall
comply with the “Industrial Code of Practice for Safe Working in a Confined Space 2010”
issued by DOSH and shall be made available to the employees.

If the Contractor decides that its employees will not enter confined spaces, the Contractor
shall take effective measures to prevent his employees and any other persons from
entering the confined spaces.

Working at Height

(@)

(b)

()

(d)

(e)

17.

(f)

(9)

The Contractor shall ensure that the risk associated with working at heights is assessed
and controlled to prevent the fall of workers and / or fall of materials and other objects that
can lead to serious injury to personnel.

The Contractor shall ensure that appropriate and approved safety harness with
accessories such as full body harness, half body harness, safety lines, double lanyard etc)
are worn when working 2 metres or more above ground.

Safety nets shall be erected to protect worker from falling and also to protect people below
from falling objects.

Gondolas shall have valid Certificate of Fitness issued by Department of Occupational
Safety and Health (DOSH) and the personnel involved in working at heights must have
attended training conducted by either Institute Latihan Ahmad Shah, National Institute of
Safety of Health or other accredited training provider.

The Contractor shall implement measures in accordance with the “Guidelines for the
Prevention of Falls at Workplaces” issued by DOSH in March 2007.

3.1 Scaffolding

The Contractor shall ensure all scaffoldings are of approved type and erected in
accordance with Factories and Machinery (Building Operations and Works of Engineering
Construction) (Safety) Regulations, 1986.

The Contractor shall ensure all the requirements concerning the erection of scaffolding
include but not limited to the following:

i) Every scaffold and every part thereof shall be of good construction made of suitable
and sound material and of adequate strength for the purpose for which it is used.

i) Every scaffold shall be properly maintained and every part thereof shall be kept so
fixed, secured or placed in position as to prevent as far as practicable accidental
displacement.

iii) Every scaffold which is more than 3 meters high shall be erected or be substantially
altered or be dismantled under the direct supervision of a scaffold competent person.

iv) Every metal tube scaffold exceeding 40 metres in height and every other scaffold
exceeding 15 metres in height shall be constructed in accordance with the design and
drawings of a Professional Engineer.

v) Every scaffold shall be securely supported or suspended and where necessary
sufficiently and properly braced to ensure stability.

vi) All structures and appliances used as support for scaffold and working platform shall
be of sound construction, have a firm footing or be firmly supported, and shall where
necessary be sufficiently and properly braced to ensure stability.

vii) Every scaffold shall be duly inspected, tagged and signed off by a competent person
prior to any utilization. Such sign off of the said scaffold is valid for seven (7) days
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whereby at the lapse of this period, should further utilization is required; the said
scaffold shall be re inspected by a competent person to verify the safety integrity of the
structure. All approvals / grants / sign offs on scaffold erection works shall not relieve
the Contractor from full compliance with Contract Health and Safety requirements,
specifications and the applicable statutory laws.

viii) Scaffold used in a Live substations should be made of nonconductive material. All
conductive parts of an erected scaffold shall be solidly earthed with an earth electrode
of appropriate cross sectional area.

Working Over/ Near Water

The Contractor shall ensure the associated risks are assessed and adequate control
measures are implemented when their employees are required to work at the jetty, inside
water tanks and other water retaining structures to prevent loss of lives due to drowning as the
result of falling into the water. If working platform is to be constructed over water it must be
safely constructed with fencing erected at all edges to eliminate the risk of people falling into
water. Personal buoyancy aids and other PPE shall be worn by the workers when there is a
risk of drowning and appropriate rescue equipment must always be made readily available.

Working at night or Near Traffic Passageway

The Contractor shall provide adequate equipment such as but not limited to the following when
their employees are required to work at night or near traffic passage way:-

i) Lighting the compound

i) Reflective vest for the worker
iii) Blinker

iv) Safety Cone

v) Barricade

If required the Contractor must obtain approval prior to commencement of work from the
Police, Highway authorities and others. The contractor shall comply with the Arahan Teknik
(Jalan) 2C/85.

Lighting and Ventilation

lllumination sufficient for maintaining safe working conditions shall be provided wherever
persons are required to work or pass. For passageways, stairways and landings, the
illumination shall be not less than 50 lux. Explosion proof light fittings must be used in areas
where flammable gas may be present.

Excavation and Shoring
The Contractor shall ensure the following and any other additional control measures are taken:

i) No employee shall be permitted to enter any excavated area unless sheet piling,
shoring or other safeguards that may be necessary for their protection are provided

i) The excavation site and its vicinity shall be checked by a designated person after
every rainstorm or other hazard-increasing occurrence and the protection against
slides and cave-ins shall be increased, if necessary.

iii) Temporary sheet piling installed to permit the construction of a retaining wall shall not
be removed until the wall has developed its full strength.

iv)  Where banks are undercut adequate shoring shall be provided to support the
overhanging materials.

V) Excavated materials and other superimposed load shall be placed at least 610
millimetres from the edge of open excavation and trenches, and shall be so piled or
retained that no part thereof can fall into the excavation, or cause the banks to slip or
cause the upheaval of the excavation bed.

Vi) Banks shall be stripped of loose rocks or other materials which may slide, roll or fall
upon persons below.

Vi) Open sides of excavations where a person may fall more than 3 metres shall be
guarded by adequate barricades and suitable warning signs shall be put up at
conspicuous positions.

viii) No employee shall be permitted to work where he may be struck or endangered by an
excavating machine or by material dislodged by it or falling from it.

iX) Planks used as sheet piling shall be at least 50 millimetres thick. The maximum
spacing between wales shall be such as to keep the planks within their safe
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bending stress. Shores and braces shall be of adequate dimensions for stiffness
and shall be so placed as to be effective for their intended purposes. Each end of each
wales piece shall be separately braced,

X) Earth-supported shores or brace shall bear against a footing of sufficient area and
stability to prevent their shifting.

Xi) The Contractor shall comply with the “Guidelines for Public Safety and Health at
Construction Sites” issued by DOSH in 2007.

Xii) All excavations shall posses an Excavation Permit obtained from SEB, which shall
have full description of the following:

- Locality on site

- Size and depth of area to be excavated
- Shoring and barricading plan

- Excavation start date

- Excavation backfiling date (up to a maximum of 30 days from
Excavation start date)

The Excavation Permit shall be signed by Contractor’'s selected approved authorized
personnel. The Excavation Permit shall then be submitted to SEB for review and
within seven (7) days SEB shall confirm either the approval or rejection of the said
permit. Rejected permits shall be resubmitted as per SEB’s comments. Excavation
works shall not commence without any approved Excavation Permit duly signed off by
SEB authorized personnel. It is therefore the Contractor's responsibility to be fully
aware of the review and approval period required for works involving excavations.

Upon completion of the backfiling works, Excavation Permits shall be closed and
signed off by SEB and Contractor's authorized personnel and copies shall be
submitted to SEB.

Welding, Cutting and Grinding

(a) The Contractor shall ensure an appropriate "Hot Work" permit is issued before
commencing such work in area other than the designated workshop where there is risk of
fire or explosion.

(b) Always check equipment before commencing any job and ensure that they are in safe
working order.

(c) All gas cylinders shall be secured and placed in an upright position at all times.
(d) All gas cylinders shall be installed with an approved "Flash Back Arresters'.

(e) Welding face shields and other PPE shall be used when performing a welding.

HAZARDOUS MATERIALS
Use and Handling of Hazardous Materials

The Contractor shall ensure that all hazardous material are handled and disposed in
accordance with the Use and Standard of Exposure of Chemical Hazardous to Health
(USECHH) Regulations 2000 and Classification, Packaging and Labelling (CPL) Regulations
1997.

18.1.1 Storage

As a general principle, hazardous materials stores shall be kept well ventilated, dry, cool and
tidy. Hazardous materials of different categories shall be stored separately and the storage
room be locked at all time.

18.1.2 Labelling and Relabelling

All hazardous materials shall be properly labelled and affixed with warning signs indicating the
potential hazards in accordance with the statutory requirements. Warning notice shall also be
affixed to dangerous goods, stores, and vehicles carrying hazardous materials indicating the
classification and hazard of the hazardous materials.

When the hazardous materials is transferred to another container other than that in which it
was originally supplied, the container must be relabelled with the chemical name or the trade
name in accordance with the original labelling.
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18.1.3 Packaging and Transportation

All hazardous materials shall be properly contained and packaged inclusive of relevant
documentation before being transported. Appropriate fire fighting equipment and PPE shall be
kept in vehicles carrying hazardous materials for emergency use. Personnel who accompany
the vehicle transporting hazardous goods must be aware of the risk and know what to do in
case of an emergency.

18.1.4 Handling

The Contractor shall ensure that all personnel who handle or supervise handling of any
hazardous materials have a sound knowledge of the potential hazards and are able to take the
appropriate actions in case of an emergency. If required the appropriate PPE must be worn by
the personnel handling and / or supervising the works.

18.1.5 Emergency

The Contractor shall ensure all personnel involved in the handling, transport, storage or use of
hazardous materials are familiar with the emergency procedure in handling possible
emergency situation such as fire, explosion, accident, spillage and leakage. Written
emergency response procedures shall be provided and regular drill or exercise shall be
conducted to assess their effectiveness.

18.1.6 Disposal

The Contractor shall ensure that any disposal of hazardous material is done in strict
compliance with the applicable legal requirement and all practicable control measures must be
implemented to prevent an accident or negative impact on the environment.

18.1.7 Information, Instruction and Training

The Contractor shall ensure the relevant employees who may be exposed to such hazardous
materials are provided with adequate information, instruction and training. All training
programmes shall be documented and kept for inspection by DOSH or SEB.

Handling of Isotopes and Radiographic equipmen  t

The Contractor shall comply with the Malaysian Atomic Energy Licensing Act 1984 [Act 304].
Only certified personnel holding valid competency certificate issued by Lembaga Perlesenan
Tenaga Atom (LPTA) Malaysia are allowed to handle radiographic isotopes and operate
equipment for radiography work.

Only specialised contractors approved by DOSH are allowed to undertake Non Destructive
Testing (NDT) work involving radiography and handling of radioactive isotope. Valid certificate
indicating the strength and type of isotopes shall be presented to SEB. The contractor shall
submit Safety Document and Radiographic Work Procedure to SEB prior to commencement of
work.

The contractor shall obtain approval from SEB before bringing isotope into SEB premises or
project sites. A minimum of 24 hours advance notice shall be given prior to conducting
Radiographic Test at site and the affected area shall be cordoned off. Radiography work sign
and beacon light shall be displayed prominently when radiography work is in progress. Method
of storage of isotope and the person in charge shall be made known to all parties involved. If
the isotope is required to be stored at site, the “Bomb Pit” must be constructed, inspected and
approved by LPTA.

PILING

The Contractor shall implement the following measures and any other additional measures to
control the risk due to piling activities:-

(a) Pilings should be handled by trained personnel.

(b) In view of the prevailing need to conserve the environment and protection of public health,
piling machinery that generate excessive vibration, noise, smoke or other pollutants should
not be used in build-up areas.

(c) Where there is any question of stability of structures adjoining areas to be piled, such
structures shall be supported where necessary by underpinning, sheet piling, shoring,
bracing or other means in accordance with the design of a Professional Engineer to
prevent injury to any person.

(d) All pile-driving equipment shall be inspected daily by a designated person before the
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start of work and every defect shall be immediately corrected before pile-driving
commences.

(e) Reasonably practicable measures shall be taken to warn persons not to approach within
50 metres of a pile under test.

(f) Before placing or advancing a pile driver, the ground shall be inspected by a designated
person and, where necessary for firm and level footing, timber shall be placed. After
placing or advancing a pile driver, inspection and correction of the footing shall be made,
when necessary, to maintain stability.

(g) Noise impact can be reduced at the source e.g. by introducing nonmetallic dolly between
the hammer and the driving helmet and installing acoustic enclosure which encloses the
hammer and the complete length of the pile being driven.

(h) For continuous noise such as from diesel engine, the noise can be reduced by introducing
a more effective exhaust silencer or designing an acoustic canopy to replace engine
cover.

(i) All mechanical equipment and plant should be well maintained throughout the piling work.

() The Contractor shall comply with Factories and Machinery (Building Operations and
Works of Engineering Construction) (Safety) Regulations, 1986 concerning piling
operation.

ENVIRONMENT OBLIGATION

The contractor shall implement control measures to prevent negative impact to the
environment and shall comply with the Environmental Quality Act 1974, other relevant local
legal or council requirements and SEB environment policy.

Compliance with environmental legal requiremen  ts
The Contractor shall comply with but not limited to the list of legal requirement listed below:-
(a) Environmental Quality Act, 1974 (Act 127) and subsidiary legislation made there under;

(b) Natural Resources And Environment Ordinance, 1993 and subsidiary legislation made
there under;

Environmental aspect and impact

The Contractor shall conduct an adequate assessment on the environmental aspect and
impact due to the construction activities and to as far as practicable implement mitigation
measures to prevent or minimise the impact on the environment.

Disposal and Spillage

The Contractor shall ensure storage, disposal and control of spillage of any chemical, oil or
hazardous material in accordance with the legal requirement. The Contractor shall be fully
responsible and liable for clean-up works and / or payment of any compensation and / or
penalty for any spillage, to the requirements of the authority.

Removal of Trees and Ground Vegetation

(a) During the course of work, the contractor shall not remove or damage any tree or
vegetation in the surrounding area without approval from the relevant local authorities.

(b) Felling of trees should be done by trained personnel to ensure safety of the workers and
public and prevent damage to public property.

(c) Adequate HIRARC shall be conducted.

(d) If the work involved requires the removal of ground cover, the contractor shall ensure that
all steps are taken to minimise/ eliminate soil erosion.

(e) Slopes with exposed soil that are susceptible to erosion must be covered with plastic
sheets.

(f) Arrangement should be made to prevent landslides, sinkhole and flooding or other
unstable ground condition. These arrangements should conform to the requirements of
relevant authorities.

(g) Controls measures shall be taken to prevent any sediment runoff from entering the public
or SEB drainage system.
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(h) Care should be taken to protect existing underground and overhead utilities (if any)
especially electric cables to avoid any undue accident during site clearing work if
relocation of such services are not possible.

Control of air pollution

The Contractor shall implement appropriate control measures to prevent or minimise the air
pollution due to dust particles produce by the construction activities such as but not limited to
the list below:-

(a) To provide washing facilities to remove soil stuck to the tyres of all vehicles leaving or
entering the construction site.

(b) Every measure should be taken to suppress any dust generated by the vehicles such as
spraying of water on dusty roads to prevent dust from becoming airborne due to passing
vehicle.

(c) Open burning at the construction site is prohibited and can only be done after seeking
approval from the relevant authority.

(d) The Contractor shall conduct measures to prevent or minimise air pollution due to the
construction activities.

Control of Noise

(a) All work shall be carried out without unreasonable noise and disturbance. The Contractor
shall indemnify SEB and SEB’s Representatives against any liability for damages on
account of noise or other disturbance created while or in carrying out the Works and from
and against all claims, demands, proceedings, damages, costs charges and expenses
whatsoever in regard or in relation to such liability.

(b) The Contractor shall ensure that all equipment and machinery are in proper working
condition so as to minimise the amount of noise generated. SEB may require the
Contractor to replace any machinery that to his discretion is emitting excessive noise.

(c) The Contractor shall comply with the “Planning Guidelines For Environmental Noise Limits
And Control” issued by Department of Environment, Malaysia in 2004 that specify the limit
of noise level emitted from a construction site in the various receiving land use categories.

WASTE AND SCRAP MANAGEMENT

Scrap refers to plants, part of plants, equipment, piping, and cables etc. The contractor shall
be responsible for the removal, proper storage and security of all scrap and waste materials
resulting from their works. All accumulated waste materials resulting from the works shall be
disposed regularly. Waste material shall not be disposed by burning. Any oil or other harmful
waste shall not be allowed to discharge into the drain. The contractor shall be responsible for
the removal of the accumulated debris from his work site to the dumping ground approved by
the Local Authorities. The contractor shall seek approval from DOE and shall provide evidence
to SEB when disposing the Scheduled Waste. All Scheduled Waste shall be disposed of by
licensed contractors.

EMPLOYMENT

The contractor shall be responsible for arranging whatever documentation deemed necessary
for the entry and residence of employees to be brought into Malaysia for the purpose of the
contract. The Contractor shall be responsible for ensuring that all these employees comply
with Employment Act 1955 (Amend 2006) and other Statutory Regulations / Requirements.

The Contractor shall fulfil all the obligations to provide adequate site office space,
accommodation and medical facilities for all his employees in accordance with their
contractual agreement, the above Employment Act and other Statutory Regulations /
Requirements. The Contractor shall be responsible to ensure good discipline and safety
attitude of all personnel employed by them.

EMERGENCY RESPONSEP PLAN (ERP)

(8) The Contractor shall prepare and implement an adequate ERP specific for the
construction site. The Contractor shall conduct the necessary training and emergency drill
at least once a year.

(b) At a minimum, an emergency response plan must include but not limited to the following:
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i. Identify what are the possible emergencies

ii. A preferred method of reporting fires and other emergencies
iii. An evacuation policy and procedures

iv. Emergency escape procedures and routes assignments such as floor plans,
workplace maps, and safe refuge area

v. ERP organisation structures with the individual names, telephone number, duties
and responsibilities.

vi. Procedures for employees who need to perform specific task like shutdown of
critical plant operations, perform fire fighting, etc.

vii. Rescue and medical duties of personnel

viii. Providing an updated list of key personnel to be notified in the event of an
emergency during off-duty hours.

ENFORCEMENT

(@)

(b)

(©)

The Contractor shall comply with the all the requirements stated in this “Occupational
Safety And Health Requirement For Contractor”, all the applicable legal requirements of
this country, local authority regulations, SEB’s safety rules, instruction and do so far as is
practicable to in implementing any additional measures to ensure the safety and health of
their employees, SEB’s staff, public and anyone who may be affected by the project
contract activities.

SEB will conduct safety inspection and audit on the construction sites and/or the
Contractor Office. SEB will use the “Project Safety Audit” document as a guideline to
conduct the audit and the Contractor is advised to use it as a guide for their internal pre
audit preparation.

SEB shall issue Improvement Notices or Stop Work Order to Contractor for any non
compliance to “Occupational Safety and Health Requirement for Contractor”, legal
requirements of this country, local authority regulations, SEB’s safety rules and instruction
and / or when unsafe actions and unsafe conditions are discovered and / or based on the
outcome of the “Project Safety Audit” conducted.

PENALTY FOR NONCOMPLIANCE

(@)

SEB shall reserve the right to penalise the Contractor for any noncompliance with
“Occupational Safety And Health Requirement For Contractor”, all the applicable legal
requirements of Malaysia, local authority regulations, SEB’s safety rules and instruction
committed by their employees and / or subcontractor and / or agent in as follows:

i. For first noncompliance, SEB shall issue a letter of warning and the Contractor shall
implement the corrective actions within the specified period of time.

ii. For second repeating noncompliance or failure to implement the corrective action
within the specified period of time given in (i), the Contractor shall be issued with a
letter of warning and SEB shall reserve the right to penalise the Contractor not
exceeding Five Thousand Ringgit Malaysia (RM5,000) for every noncompliance or
failure to implement the corrective action within the specified period. SEB shall
determine and deduct the actual amount of the penalty from the monthly payment of
contract claim to the Contractor.

iii. For the third repeating noncompliance or failure to implement the corrective action
within the specified period of time given in (ii), the Contractor shall be issued with a
letter of warning and SEB shall reserve the right to penalise the Contractor at a
minimum of Five Thousand Ringgit Malaysia (RM5,000.00) but not exceeding Fifty
Thousand Ringgit Malaysia (RM50,000) for every noncompliance or failure to
implement the corrective action within the specified period. SEB shall determine and
deduct the actual amount of the penalty from the monthly payment of contract claim to
the Contractor.

iv. For the fourth repeating noncompliance or failure to implement the corrective action
within the specified period of time given in (iii), SEB shall reserve the right to terminate
the contract with the Contractor and penalised him for the amount not exceeding
RM50,000.00 for every non compliance.
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1.3

GENERAL

This Specifications is to be read in conjunctiorthwihe Agreement Form,
Contract Drawings and the SESCO General Conditidrtie Contract (SESCO
GCC Rev. 0/93). The Contractor is to pay particuddiention to Clauses
No.24(1) (Accident or Injury to Workman) and No. (2% Insurance Against
Accident, Etc. to Workman) of the SESCO Generalditoons.

Notwithstanding the sub-division of the Specifioas under different sections
and headings, every part of it is to be deemed|sammntary to every other part
and is to be read with it so far as it may be peabte to do so, or where the
context so admits.

DEFINITION

In this Contract (as hereunder defined), the foilmawvords and expressions shall
have the meanings hereby assigned to them excegewthe context otherwise
requires :-

€)) “Engineer” means the Chief Executive Officertbé Sarawak Energy
Berhad.

(b) “Company” means the Sarawak Energy Berhad.

(© “Company’s Representative” means the persopersons for the time
being duly authorized by the Engineer in-chargthefContract.

(d) “Contract” means the Conditions of Contracte@8fications, Drawings,
Schedule of Rates (if any), Tender and ContraceAigent.

(e) “Contractor” means the person or persons, firmompany whose tender
has been accepted by the Engineer and includeSdh&actor’s personal
representatives, successors and permitted assigns.

() “Works” means the works to be executed in adeoce with the Contract.
SCOPE OF CONTRACT

This contract is for the provisions of all matesialabours, plants, tools and of
general builder services for the erection and ceirgoi, including all finishes

and services, etc. all in accordance with the tdpecification, Drawings and
Contract Documents as listed below :-

Provide PPE equipment for all staff and workersite and to be complied with Safety &
Health Requirement attached.

Demolish existing vinyl floor tile, ceramic flotle, partition, door, lightbox, kitchen stove,
piping & etc.

Replacement of 600 x 600mm homogeneous fla@iirtilDining Area and 300 x 300mm
homogeneous floor tile for Kitchen & Cooking Area.
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Extension of stainless steel handrail up to @asounter.

New Cashier Counter with aluminium drawer & oabto Engineer’s approval.

New Drink Counter with aluminium shelf & slidirgdpor to Engineer’s approval.

New roman blind for high level window.

New brickwall with wall tile finish (Kitchen A & poster finish (Dining Area).

Supply and install approve type of posters dicated in the drawing.

New 50mm dia heavy duty waste pipes are to beealed before laying tiles.

Replacement of double-leaf h.w. door at loadiren. 8 pieces 200mm H x 2mm thick door
guard (Model PPC 200), or equivalent, to be instiatin the door panel.

Refurbish of existing main door at Main EntranadEngineer’s approval. 8 pieces 200mm
H x2 mm thk door guard (Model PPC 200), or equipiterbe installed on the door panel.
Clean and minor touch up of existing washingrbasd sanitary system.

Clean and polish of existing food counter/baradien with approved type of chemical
agent.

Repair/replace defected ceiling.

Rectify the leakage at the window.

Painting works for internal plastered wall.

Replacement of 4,180mm long stainless steelingogtove c/w heavy duty type 3-ring
Burners, 25mm dia stainless steel high pressurepges 6 mm dia high pressure gas
controller valve & etc to match existing.

Cleaning of filter & cooker hood to specialistall.

Replacement of 2 nos. aluminium doors c/w cdieceffoor spring & etc.

General cleaning from time to time & touch upevennecessary.

LOCATION OF SITE

The site is situated at the Lower Ground Floor iismMa SESCo, Kuching

NATURE OF CONTRACT

This Contract is a Lump Sum firm price contract.

€)) Contract Drawings
All work is to be carried out strictly in accordanwith the drawings. The
Contractor shall refer the matter to the Enginéénere is anything, any
dimension, etc. not clear or illegible before pexdieg with that part of

the work.

The list of Contract Drawings is as shown at thel eh the Project
Specification.

(@)  Specification
The Project Specification is to be read in conjiorcivith the drawings

and itis to be applied to the whole of the wotks.

(c) Discrepancies Between Documents
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The Contractor is to refer to the Engineer befooekws carried out if any
discrepancies are found in or between the ProjeetiScation, Drawings
or Instructions issued.

Written or figured dimensions on the drawings ateall cases to be
preferred to scale dimensions and large scalelsleta to take preference
over smaller ones and where these have been ihBvitanitted the
Contractor is to refer same to the Engineer.

CONTRACT DOCUMENTS

The following documents shall form part of the Cant:

()
(b)
(©)
(d)
(e)
()

(9)
(h)
(i)

)

()
()

(m)
(n)
(0)
(P)
(@)

Form of Tender

Instructions to Tenderers

Summary of Tender

Appendix A - Appendix to The Agreement
Appendix B - Schedule of Basic Rates for Labour Eiadhinery
Appendix C - Schedule of Plants

Appendix D - Schedule of Sub-Contractor
Appendix E - Information to be Supplied by @ator
Appendix F - Schedule of Site Staff

Appendix G - Schedule of Manufacturers

Appendix H - Schedule of Suppliers

Appendix | - Recent Contracts

Schedule of Finishes

Schedule of Rates

Safety And Health Requirement

General Conditions of Contract (SESC0 GCC.RéR3)

Project Specification
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ENTIRETY OF CONTRACT

Any matter of construction and workmanship whicle &airly and obviously
intended but which may not be definitely referredin the specifications or
drawings and which are usual in sound building trocion practice and
essential to the works are to be considered asdadlin this contract.

DAMAGE FOR NON-COMPLETION

If the Contractor fails to complete the works witlihe time stated in his Form of
Tender or within any extended time fixed under theneral Conditions of
Contract, the Contractor shall pay the sum statefppendix A to the Form of
Tender as liquidated and ascertained damages dilnengeriod when the works
shall remain uncompleted.

PROGRESS OF WORKS

The Contractor shall supply six (6) copifshis detailed work programnte the
Engineer for approval before work commences. Qeipt of approval to the
programme, the Contractor will be expected to aglherthe programme and all
changes to the programme must be approved by thieéer.

EMPLOYEES’ PROVIDENT FUND

The Contractor shall comply with all the Provisiamfghe Employees’ Provident
Fund Ordinance 1951 (F.M. Ordinance No. 21 of 185hmended and with the
provisions of all Regulations and Rules from tirodiine made thereunder and in
particular be responsible for the payment into EhE.F. of all contributions

required under that Ordinance in respect of allspes employed by the
Contractor or any authorized Sub-Contractor in Bomidhe performance of this

Contract.

ORDERS OF ESSENTIAL MATERIALS

The Contractor is required to place his order faterials and goods at the
earliest possible dates after signing the Contradt he will be held responsible
for any delay occasioned through any failure t@do

The Contractor is to produce copies of the Ordsraral when required to do so.
A “Schedule of Material Arrival” must be submittéol the Corporation as early
as possible.

SURETY

Provide Surety for the performance of the Conteasbunting to ten (10) percent
of the Contract Sum. The Surety must be eithehenform of guarantee with a
bank or in cash. A bank guarantee shall be stangret registered at the
Contractor’s expenses by using the standard FORK/Pgrovided.
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OFFICE FOR ENGINEER’'S REPRESENTATIVE

The site office should be constructed as detaitedhe standard site office
drawing and including all furniture, cabinets, ligiys, air conditioning, water
plumbing and toilet fittings, etc. All doors to lekable with dead lock.
INSURANCES

The Contractor shall indemnify the Company by pgyior or caused any Sub-
contractors or nominated Subcontractors to payther following insurances
during the duration of the Contract :-

@) Workmen Compensation Insurance to cover upréztieal Completion
plus up to Defects Liability Period up to 3 occasibworkers.

(b) Public Liability Insurance, to cover up to Detie Liability Period.

(© Fire, etc. Insurance, to cover up to Practiampletion.

The amount to be insured are detailed in Appendix A

COMMENCEMENT OF WORKS

Commencement of works on the Contract shall natllogved until the provision
of Clause 1.12 and 1.14 in respected of Suretylaswrance has been compiled
with.

FOREMAN

The Contractor is to keep a qualified foreman oe Wworks during all the
working hours to whom instructions may be handedthe absence of the
Contractor.

PRACTICAL COMPLETION

Practical Completion shall commence on the datenw@ecupational Permit
from the relevant authority is obtained.

SAMPLES

The Contractor is to submit samples free of chafgeaterials and goods to be
incorporated into the permanent work whenever ddthe by the Engineer.

SPARE MATERIALS

The Contractor is to supply the Corporation, on plation of the project, two (2)
percent of the installed quantity of the followingaterials for spare:

€)) Floor Tiles (Vinyl and Ceramic)
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These materials shall be supplied in perfect camttand in original packing
and the cost is deemed to have been included imehder Prices.

SITE STORAGE

The Contractor is to provide site storage spacgtdee the materials/equipment.
These stores shall be made accessible to the Emngind his representative at all
times. The cost incurred by these stores shalldmmed to be included in the
pricing.

SITE PREPARATION
The Contractor shall allow for forming platformsc.€o the required level.
HOARDING

The Contractor shall provide, erect and maintaiappr vertical close-board
hoardings to the whole of the street frontage up o high. Provide all necessary
access doors in the hoardings, complete with lackagilities, etc. All hoardings,
screens and protection shall be provided to thsfaation of the Engineer and/or
the authorities and they shall be removed at tinepdetion of the project.

The hoarding is to be painted white with emulsiamp
PUBLIC FOOTWAYS, ETC.

The Contractor shall ‘be responsible for maintagnand upholding the public
roadway and foot paths and shall be responsiblaridrmake good any damage
to the same.

SIGN BOARD

The Contractor is to provide and fix in a posititm be determined by the
Engineer a framed sign board measuring 2.5 x 2 m oéquired design and
wording to be approved by the Engineer.

The wording on the board shall include name of fheject, Consulting
Architect, Contractor, Sub-contractor and Nominietb-contractor.

The board is to be removed on completion ofbeks.
ARTIFICIAL AND TEMPORARY LIGHTING, WATER, POWR, ETC.

The Contractor is to provide all artificial and teonary lighting and power
required for the proper execution of the works l(idong safety-lights on any
hoardings or gantries projecting on to or overghblic road and/or footpath) and
is to pay all charges in connection therewith. #dinporary lightings are to
remain on site until further notice from the Areut.



1.26

1.27

1.28

1.28.1

1.28.2

ADVERTISING

The Contractor under no circumstances will be adldvio use the hoarding or
any part of the building for advertising purpodas he will be allowed to exhibit
his usual name board to the approval of the Enginee

LEAVE WORK PERFECT

Remove all rubbish and superflows from the sitthefWorks with all reasonable
speed from time to time as they occurred, and @pbetion, and finally leave the
site clean.

Clean all public road, footpath and drains frontamgd adjoining the site, all to
the satisfaction of the Architect and relevant atitles.

DEMOLITION
Generally

The existing barrack, footings etc. together witising surface water drains,
concrete/bitumen pavements, etc. at the site dre tlemolished.

Grub up all debris, including concrete footingsisérg septic tank, manholes,
etc. and remove from the site.

Generally, all demolition shall be carried out itaeful and systematic manner
with minimum inconvenience to the public. Appr@tei measures shall be taken
as required by the local authorities.

Debris where arises shall be watered to reducediustg demolition and again
during leading operation for removal.

Existing Services

The contractor shall discuss with the Engineer figeftisconnecting, cut back,
seal off, remove, alter or divert as necessarytferworks of all existing services.
All these works shall be deemed to be includedhim pricing. The seal-off,
disconnection, etc. shall be done strictly in adaoce with the regulations, by-
laws, etc. of the authorities concerned.



SECTION 2 - EXCAVATOR

2.1

2.2

2.3

2.4

2.5

EXISTING GROUND LEVELS

The Contractor is to obtain his own informationaeting the exact ground level
before tendering. No claims will be consideredif@ccuracy in existing ground
level.

Any error found by the Contractor in the existingund levels shown on any
drawing is to be referred to the Engineer for denidefore any related work is
commenced.

NATURE OF GROUND

The Contractor is to allow for excavation in grouafl any nature with the
exception of rock as defined below, for which aiddial payment will be made
provided that he Engineer is notified at the tilme éxcavation is carried out.

“Rock” means material which cannot be removed gnghkol, spade, pick or by
hand without the use of hammer and wedges, leegm@osives or similar means
but does not include loose stones or boulders wharh be removed without
being broken up.

OBSTRUCTIONS

Any concrete, brickwork or other artificial obsttioms met with during
excavation are to be broken up and got out andvechfsom the site.

Roots and other natural obstructions met with duercavation are to be cut up
and got out, and burnt or removed from the sitee Tost of removing
obstructions described above shall be allowedrfdenders.

EXPLOSIVES

No explosives are to be used for removal of workfasrany other purposes
without the permission of the Engineer. If pernmossis granted the Contractor is
to be responsible for any damage or annoyance daasd to take all precautions
necessary to minimise this.

SAND OR BALLAST FROM EXCAVATIONS

Any sand, stone or other material arising from éleavations and not required
for backfilling may be used for the purpose of @G@ntract if complying with the
specified requirements for the material.

The Contractor is not to dig for such material beyehe limits of the required
excavation, and is not to remove from the site angh material without
Engineer’'s



2.6

2.7

2.8

2.9

2.10

2.11

FELLING OF TREES

Fell all trees as necessary for the execution e@fatbrks, grub up roots and fill in
holes. Trees which are to be preserved will beceted to the Contractor before
any work commence.

SURFACE EXCAVATION

Excavate over area of buildings, roads, paths dner avorks, including areas to
be filled, not less than 150 mm deep to removestmpand vegetation. Remove
from site excavated top soil and vegetation notable for incorporation in the
work.

EXCAVATION GENERALLY

Excavate to reduced levels for basements, pile, csgdic tank, drain, etc. as
shown on the drawings and get out. Any surplus \eateal material not required
for backfilling may be used for general filling site if complying with specified
requirement. The Contractor is to allow for any pemary spoil heaps required.

When so directed, surplus excavated material eteemoved from the site, and
the Contractor is to obtain all necessary permissiolicences and is to pay all
fees. Cost of removal is to be included in the ézmtice.

INSPECTION OF EXCAVATIONS, ETC.

The Contractor is to give notice to the Engineed am any other required
authorities when the excavations are ready to veciundations, drains, etc.
These are not to be laid until the excavations Heeen approved and the depths

noted. All mud shall be removed from the bottom exicavation or on the
blinding layer before pouring structural concrete.

EXISTING SERVICES

Existing drains, electricity and water mains oresteervices which are not to be
demolished must be carefully supported and pratdecte

The Contractor is to notify the Engineer in writiofjany such services.
EXCAVATION BELOW REQUIRED DEPTH
The Contractor shall avoid excavating to a gredepths than shown on the

drawings. The Contractor is to fill in to the catréevel with Grade 15 concrete
or compacted sand fill as directed by the Engineer.



2.12

2.13

2.14

2.15
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PLANKING AND STRUTTING

Plank and strut or shore up the sides of all exeavaas necessary, and carefully
remove and clear away on the completion. The Cotairas to be absolutely
responsible for the safety of the excavations. Spidiag may be required for the
construction of basement and imhoff tank and that@ator is to make due
allowance in his tender. Prior to commencing extiamathe Contractors shall
submit to the Engineer his proposals for suppottinggsides of the excavation or
cutting them to batter.

WATER IN EXCAVATION

All excavations and areas of the site where wateuraulates, be it percolating
or storm to be kept clear of water by pumping,zabr otherwise.

During the period of excavation, the Contractomptovide pumps of sufficient
capacity to remove any water which may enter exeavs, and will maintain the
water level below the level of concreting work ktianes.

Provide and maintain any temporary earth bunds ancrete surface water
drainage channels with stumps and cascades whighbemdeemed necessary by
the Engineer to implement the foregoing.

Remove temporary earth bunds, drainage channelswéten directed by the
Engineer and make good after.

The Contractor to take such precautions, as mayddmmed necessary or
desirable by the Engineer and/or the Authoritiedlie prevention of breeding of
mosquitoes and the Contractor to pay any chargete rog the Authorities for
anti-material measures.

FILLING

Return, fill in and well ram selected excavatedenat around foundations, etc.
up to original ground level or as required. Fillitmbe carried out in layers not
exceeding 150 mm and each layer shall be well rasrane consolidated.

All mud, rubbish, timbers and similar materials torde removed before filling is
carried out.

No filling is to be carried out until the foundat® have been inspected and
approved.

IMPORTED FILLING

Where excavated material is insufficient for thertleafilling required the
Contractor is to obtain this from borrow pits fohieh he is to obtain the
necessary licences and pay all fees. The impoitiagfshall be of selected
granular material to the approval of Engineer.
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2.17
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HARDCORE

Hardcore shall consist of clean, hard, dry, brokeme of approved gauge, well
rolled and consolidated to the required thicknédse upper surface shall be
blinded sand to receive concrete.

GRASSING AND TURFING

(@)

(b)

()

(d)

(e)

(f)

(9)

Grass Species

The Contractor is to supply and turf with grasscgee “Axonopus
Compressus Var Compressus” to level ground.

Method

Grassing by seeding method will not be acceptediiaadontractor must
show to the Engineer his source(s) of turves befandg commences.

Top Soll

The area to be turfed should have adequate draaratjeot be allowed to
become waterlogged. In areas infested with weegsaymg with
weedicides is necessary. When all the weeds - baga eradicated, the
entire area should be covered with good qualitydoib to a depth of at
least 100 mm (4”) (after settling).

Subject to approval by the Engineer, top soil mayobtained from soil
heaps on site, but it must be free from live velia rocks, stones and
any other foreign matters.

Preparation

In preparing the land for planting, all stones,kygieces of wood, etc.
must be removed and the surface levelled.

Size of Sods

Grass shall be planted in the form of sod cut fareadmately 100 mm x
100 mm (4” x 4”). The pieces of sod shall be pldné 300 mm (12”)
centres.

Fertilisers

At various intervals, appropriate fertilisers hatce be applied to the
planted sod as well as the interspace in orderffiectea quick and
vigorous growth of grass.

Watering

If the planting of grass takes place during the dmsather condition,
watering of the entire planted area is necessary.
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(h) Maintenance

Any areas which fail before expiry of maintenanceriqd are to be
replanted at the Contractor’s expense.

0] Areas to be Turfed

All areas indicated as “Landscaped Area” to bectiirf
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SECTION 3 - PILING

3.1

3.1.2

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

GENERAL

Depending upon the prevailing soil conditiopdes may be required under
foundations of structures as indicated in the dngwior as directed by the
Engineer at site.

All foundation works related to piling shalé executed in accordance to the
specifications laid down in BS CP 2004 “Code ofdfc for Foundation”.

Approval

No approval or acceptance by the Engineer or lpgesentative shall in any way
relieve the Contractor of h is responsibility fteetdesign, quality of materials
and the standard or workmanship in the piles.

Piling System

The Contractor shall submit with his tender fultadls of the system which shall
includes method of piling and the plant he propdseasse. These shall be to the
approval of the Engineer.

Safety Standards

Safety precautions throughout the piling operatisimsll comply with the Health
and Safety at Work Act 1974 or any subsequent wement thereof, and with
CP 2004 and CP 2011.

Site Conditions
(@) Site Visit

Information on the location, size and depth of &xgs footings, engine
foundations etc. will be made available to tendereifhe information
given is merely given to assist tenderers in agprgithe site conditions
and which may affect the piling of the new buildifgundations.

However, no responsibility is accepted by the Empiofor the

difficulties of the works involved.

Piling Layout

The piling layout is as shown on the contract dreysi These drawings may be
revised and will be supplemented by further drawirgs necessary for the
purpose of proper and adequate execution of the&ksvas provided in this
Specification.
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3.1.8 Setting Out and Tolerances

(@) Setting Out
Setting out shall be carried out from the main dinés of the proposed
structure. Immediately before installation of thiepthe pile position
shall be marked with suitable identiliable pinsmarkers.
The main setting out lines shall be approved byEhgineer before any
piling is commenced.

(b) Tolerances

The required accuracy of setting out will be atofet :-

M Main setting out lines + 6 mm per 30
and centre lines of metres
pile groups

(i) Centreline piles on + 75 mm of their
completion of driving true position

(i) Variation from 1in75
vertical line

(iv)  Variation from level + 10 mm of the
for pile cut-off precise level

(V) Variation from 1in25

specified rake
(c) Forcible corrections
Forcible corrections to piles shall not be made.

3.1.9 Piling Programme

The Contractor shall inform the Engineer each dahe programme of piling for
the following day and shall give adequate noticéisfintention to work outside
normal hours and at weekends.

3.1.10 Records
@) The Contractor shall provide the Engineer witlo copies of the record
of driving for each pile, these records shall retttd Engineer not later
than noon of the next working day after the driviofgthe relevant pile
and shall contain the details of the following :-
(1) contract pile reference number (location)

(i) pile type, connector pile shoe and driving tiesed
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(i)  nominal cross-sectional dimensions onaiéer

(iv)  length of performed pile

(v) date and time of driving, redriving

(vi) type, weight,drop and Mechanical Conditions kmmmer
or equivalent information if other of equipmentuised and height
of Rig

(vii) information on number and thickness of pagsrused during the
driving of the pile and their condition after renab¥rom the pile
head

(viii) set of pile in mm per 10 blows or numberbws per 25 mm of
penetration

(xi)  number of blows per 300 mm over the last 3reebdf penetration

x) number of blows per 50 mm over the last 300 afippenetration

(xi)  ground level atcommencement to installatd pile

(xii)  working level

(xiii) toe level of pile

(xiv) depth from working level to pile toe

(xv)  depth from working level to pile head level

(xvi) temporary compression of ground and pile fribra time there is a
marked increase in driving resistance until the pélaches its final

level

(xvii) all information regarding obstructions delayand other
interruptions to the sequence of work

(xviii) other relevant information as may be reguiiby the Engineer
(b) The Signed Records will form a record of work.
3.1.11 Nuisance and Damage
@) Noise and Disturbance

The Contractor shall carry out the work in such a
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3.2.1
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(b) Damage to Adjacent Structures
If during the execution of the work damage is isdikely to be caused to
mains, services or adjacent structures, the Cdotratiall submit to the
Engineer his proposals for repair or avoidancauchslamage.

(c) Damage to Piles
The Contractor shall ensure that damage does rmirdo completed
piles.
The Contractor shall submit to the Engineer hisopsed sequence and
timing for driving or boring piles having regard tbe avoidance of
damage to adjacent piles.

(d) Temporary Support
The Contractor shall ensure that piles are temjpraraced or stayed
immediately after driving to prevent loosening bé tpiles in the ground
and to ensure that no damage resulting from osoifla vibration or
movement of any freestanding pile length can occur.

TIMBER PILES

Material

€)) Grade and Length
All timber piles shall be made from fully seasorf®&klian” or other
approved hardwood in lengths not less than 6 mefies type of belian
used shall be first grade.

(b) Warranty
The Contractor shall obtain a warranty from the giipplier against any
biological decay of the piles within 10 years oé tate of substantial
completion. In the event of failure to obtain suclwarranty from the
timber supplier, the Contractor himself shall gisech a guaranty in
writing.

(c) Joint Connection

Joint connections where required shall be as shtmwthe drawings or as
specified or to similar approved details.
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3.2.3
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(d) Tolerance in Dimensions

The dimension of sawn piles shall be within thegeof 6 mm less and
12 mm greater than their specified cross-sectiatialensions. The
centroid of any cross-section of a sawn pile shaildeviate by more than
25 mm from the straight line connecting the cenlsmf the end faces of
the pile.

(e) Condition
The timber shall be free from defects not permiftedts grade.
Pile Shoes

The material and dimensions of the pile shoes diwlas specified. Steel pile
shoes shall be fabricated from steel to 4360. gfi&de

The shoe shall be attached to the pile by spil@swed or bolted to the timber.
The shoe shall be co-axial with the pile and firfagdded to it.

Pile Head

The pile head shall be flat and at right angleshi® axis of the pile unless
otherwise specified, a metal helmet may be usee,tdp of the pile being
trimmed to fit closely into the recess of the ursitke of the helmet. A hardwood
dolly and, if necessary, a packing shall be usedalhe helmet.

If during driving the head of the pile becomes asteely broomed or otherwise
damaged, the damaged part shall be cut off, the re@ammed and the helmet, if
any, refitted.

Pile Connector or Splicing

(@) Pile shall be provided in one piece unless rotise approved. A
connector or spilece shall be capable of resigafgly any stresses which
may develop during lifting, pitching or driving, @mumber the designed
working load. The position and details of the cartoeor splice shall be
subject to approved.

A splice or connector shall be made in accordanttk the following
principles or by another approved method. The imbers shall be of the
same sectional dimensions and each cut al riggtearto its axis to make
contact over the whole of the cross section whentio timbers are
coaxial. An approved jointing compound shall bedus¢ the contract
surface. The two timbers shall be joined by a steké of rectangular
section to fit the timbers closely. The tube shmdl bolted, screwed or
spiked to the timbers to keep the joined endsaseckontact.

(b) Where it is necessary to extend a partly drpiés the upper part must be
securely supported during the making of the joint.
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Working Load

(@)

(b)

(€)

The Contractor shall be responsible for engutirat all piles will safely
carry the working loads. Generally the recommeroaaticontained in
British Standard Code of Practice for Foundatiol®P- 2004:1972 shall
be followed in calculating the safe working loads.

The typical working load of the piles 125 mni25 mm shall be 100 kN
and it is anticipated that the piles will be drivenan average depth of 12
m below finished site level.

The Contractor shall provide the Engineer wiphrticulars of the
minimum dynamic set required, expressed as the aurab blows to
drive the final 25 millimetres, before any pilingmamences. Information
provided by the Contractor shall include full detaif energy per blow.

Inspection, Handling, Transportation anctiStay

(@)

(b)

(©)

(d)

Inspection

The Contractor shall notify the Engineer of theidsly of timber to the
site, and provide all labour and materials to emdéi Engineer to inspect
each piece on all faces and to measure it at the @f unloading and
immediately prior to driving.

Handling

Piles will be handled using only the points wheréhy piles are caused
the least possible stresses, at which approveaddliftacilities shall be
provided. Loading and off-loading of piles shall lbe methods approved
by tile Engineer.

Transportation

Transportation from the storage area to the drivimgition shall be
suitable vehicles. Pulling of piles along the grdwwvill not, be allowed.

Pitching
Pitching and driving shall be carried out so astoatause damage to the

piles, or undue stresses. The Engineer may redjérgrocedure to be
notified to suit these conditions.
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3.2.7 Driving

(@)

(b)

(€)

(d)

(e)

(f)

Performance of Driving Equipment

Piles shall be driven by the equipment which ighe approval of the
Engineer. The Contractor shall submit with his emfiill details of the
performance size and type of his driving plant tbge with information

of the type of hammer and the number of rigs h@gses to employ on
the works. The Contractor shall satisfy the Enginesgarding the
suitability, efficiency and energy of the drivinguepment.

Marking

All piles shall be marked at 300 mm intervals vilte number of 300 mm
from the toe of the pile. The top 3 metres shalsble-divided at 150 mm
intervals by marks without numbers.

Piles to be Guided

Piles shall be adequately whilst being driven drelduides shall be held
rigidly in position down to the lowest level readngy the hammer.

Pile Heads

The heads of piles shall be protected during dgiog means of driving
helmets incorporating packings in sound conditiod dollies if required.
The type of driving helmets and also the materad dimension of the
packings shall be to the approval of the Engindae type of packing
shall only be changed when authorised by the Eergiard they shall be
kept in a sound condition.

Length of Piles
The length of pile to be driven in any positionlsba approved.
Driving Procedure and Redrive Checks

) Each pile shall be driven continuously untiletrspecified or
approved set and/or depth has been reached, exuaptthe
Engineer may permit the suspension of driving ifiiesatisfied
that the rate penetration prior to the cessatiodrfing will be
substantially reestablished on its resumption dnefis satisfied
that the suspension of driving is beyond the cdntb the
Contractor. A follower (long dolly) shall not be ag unless
approved, in which case the Engineer will requitieel set to be
revised to take into account the reduction in tfiecéveness of
the hammer blow.
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(i)  As soon as the required level and set is reacthe set shall be
proved by continuing to drive with further hamméovies equal to
three times the number required to produce the paedeset
without reduced resistance.

(i)  The first pile driven and subsequent piles selected by the
Engineer, shall be subjected to a re-drive test @inimum of 24
hours after the first driving is completed, to dhéze applicability
of the driving formula. The pile shall be redrivemminimum of50
mm, in the presence of the Engineer’'s Represestdtivhe event
of the redrive test showing a reduced resistanice, dction to be
taken shall be decided by the Engineer.

(vi)  Atthe start of work and in a new area or getsets shall be taken
at intervals during the last 3 mm of the drivingdstablish the
behaviour of the piles.

(v) The methods used to correct lean or deviattomfspecified line
of piles during driving shall be to the approvaltbé Engineer.
Methods involving the use of undue force shall betused for
correcting lean or departure from alignment of ipdyt driven
piles.

(vi)  The Contractor shall inform the Engineer withodelay if an
unexpected change in driving characteristics i®aof detailed
record of the driving resistance over the full B#ngf the next
nearest available pile shall be taken if required.

(vi) The Contractor shall inform the Engineer inuiraely if
underground obstructions are encountered and shapend
driving
until the Engineer’s approval to proceed isaoidd.

(viii) The Contractor shall give adequate notice anovide all facilities
enable the Engineer to check driving resistanceseAshall be
taken only in the presence of the Engineer unleberaise
approved.

Redrive checks, if required, shall be carried outam approved
procedure.

Final Set
The final set of each pile shall be recorded eiterthe penetration in
millimetres per 10 blows or as the number of bloaguired to produce a

penetration of 25 mm.

When a final set is being measured, the followieguirements shall be
met.
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(1) The exposed part of the pile shall be in gootdition without
damage or distortion.

(i) The dolly and packing, if any, shall be in smucondition.

(i)  The hammer blow shall be in line with theg#xis and the impact
surfaces shall be flat and at right angles to titee gnd hammer
axis.

(iv)  The hammer shall be in good condition and apeg correctly.

(v) The temporary compression of the pile shall reeorded if
required.

(h) Spliced or Connecting Piles

Spliced or connecting piles shall be observed oootisly during driving
to detect any departure from true alignment oftéin@ parts. IL’ any such
departure occurs, driving shall he suspended aacEtigineer shall be
informed.

(1) Driving Sequence and Risen Piles

Piles shall he driven in an approved sequence hinmze the detrimental
effects of heave and lateral displacement of tloeimpl.

When required, levels and measurements shall e tetk determine the
movement of the ground or any pile resulting fréma driving process.

When a pile has risen as a result of adjacent pokiag driven the
Contractor shall submit to the Engineer his pro[so&ar correcting this
and the avoidance of it in subsequent work.

Preparation of Pile Head

After driving the piles shall be cut off squardts designed cut-off level.
Rejection of Piles

If any pile is in any way considered unsatisfactioyythe Engineer in accordance
with the provision of this Specification, he resesvthe right to order the
Contractor to remove the pile and/or drive replaeenpiles at position selected
by the Engineer, at no extra cost.

Bakau Piling

Bakau piles are to be at least 125 mm diametessrdéerwise stated and are to
be of length specified or required. The diametexcsd is to be taken as that at
mid-length, but the pile shall at no point be serathan 40.. mm under the

specified diameter.

Piles are to be fresh and to the approval of thgirteer and are to be properly
stacked on site and protected from the direct ohyise sun.
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Except for drainage and similar work and in othmgcsal circumstances, where a
lighter simple rig may be used if approved by timgiBeer, piles are to be driven
by a proper rig having a hammer weighing at le&&t Ry and with a fall of at
least 1.2 in controlled by frame guides. The hegiles are to be protected with
a steel ring or cap during driving.

Piles are to be carefully and accurately pitched duven vertically. Piles are to
be driven to the set or driven length specifiedrexuired, or until refusal. On
completion of driving all pile heads are to be offt squarely to the required
level.

STEEL PILES
Material
General

The Contractor shall seek the Engineer’s instrastibefore ordering the piles.
When preliminary piles are specified the instrutsidor the piles for the main
work will not necessarily be given until the resuitf the driving and tests on the
preliminary piles have been received and evaluated.

All piles shall be of the type and cross-sectiodahensions specified. For
standard rolled section the dimensional tolerarees weight shall comply with
the relevant standard.

For proprietary sections the dimensional toleranshall comply with the
manufacturer’s standards. The rolling or manufactutolerances shall be such
that the actual weight of sections does not dififem the theoretical weight by
more than - 2.5% to +5% unless otherwise agreed.

Straightness of piles

For standard rolled sections the deviation froraightness shall not exceed 1.04
(1-4.5) where 1 is in metres and the deviation iHimetres. For proprietary
sections made up from rolled sections the deviatiom straightness shall not
exceed 1/1000 of the length of the pile.

Fabrication of Piles

The root edges or root faces of lengths of piles #ine to be butt welded shall not
differ by more than 25% of the thickness of pilé exwceeding 12 mm thick or by
more than 3 in for piles thicker than 12 mm. Whéaspof unequal thickness are
to be butt welded the thickness of the thinner niltehall be the criterion.

Pile lengths shall be set up so that the differenoedimensions are matched as
evenly as possible.
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Strengthening of Piles

The strengthening to the toe of a pile in lieu ahae or the strengthening of the
head of a pile shall be made from material of thmes grade as the pile unless
otherwise approved.

Pile Shoe

Cast steel pile shoes shall be of steel to BS 3dffle A welded fabricated pile
shoes shall be to & 4360, grade 43A.

Welding

For a pile where the 1oad will he carried by tilalior section of the pile, and if
the pile will be subjected to loads that induceersal of stresses during or after
construction, the welding shall be to BS 5135.

For a tubular pile where the load will be static anll be carried by the wall of
the pile or by a concrete core, the welding shalidoBS 2937.

Inspection and Test Certificates

The Contractor shall provide the Engineer with testificates, analyses and mill
sheets. The Contractor shall ensure that adeqoéterbe given to the Engineer
when the processes can be inspected or tests caitnessed.

The Engineer has the right to inspect and teshyatstages of the manufacturing
processes provided that, once he has been notifiathen the materials will be
ready for inspection, any delay in his attendanoesdnot cause delay to or
disrupt the production processes.

Handling and Storage of Piles

All piles within a stack shall be in groups of teeme length and on approved
supports. All operations such as handling, trartsppand pitching of piles shall

be carried out in a manner such that damage te @ited their coatings is

minimized.

Workmanship

Welders’ Qualifications

Only welders who are qualified in the approved wejdorocedure in accordance
with the tests laid down in the relevant Britislai®tard shall be employed on the
Permanent Works unless such work is in connectiitim tive correction of minor
surface defects. Copies of certificates relatingvedders’ tests shall be made
available to the Engineer on request.
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Welding Procedures

Tile Contractor shall submit for approval full détaof the welding procedures

and electrodes with drawings and schedules as mayebessary. Tests shall be
undertaken as may be required by the relevantsBriitandard or as may be
required by the Engineer.

Fabrication of Piles on Site

When the pile lengths are to be made up on theaditéest procedures and
dimensional tolerances shall conform to the Speatifon for the supply of pile
material. Adequate facilities shall be provided supporting and aligning the
lengths of pile.

Radiographic Tests

Radiographic tests shall be carried out as spécifi¢hile satisfactory results are
being obtained, one radiograph 300 mm long shathhde for not less than 10%
of the number of welded connections in the casa gile where the load is
carried by the wall or section of the pile, and fmt greater than 10% of the
number of welded connections in the case of avgilere the load is to be carried
by a concrete core.

Marking of Piles

Each pile shall be clearly marked in white painthwits number and its overall
length. In addition, each pile shall be markedch#drvals of 250 mm along the top
3 m of its length before being driven.

Driving Piles
Leaders and Trestles

At all stages during driving and until incorporation the superstructure the pile
shall be adequately supported and restrained bynsne& leaders, trestles,
temporary supports or other guide arrangements &ntain position and
alignment and to prevent buckling. These arrangésrsall be such that damage
to the-piles is minimized.

Length of Piles
The length of pile to be driven in any positionlsba approved.
The Corporation may, if approved, provided eaclk pil more than one length,
the first length or subsequent lengths being exddrmtliring an interval in the pile

driving operation. The extra lengths shall be obehrand prepared to the
tolerances in clause securely held to line and.leve
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Driving Procedure and Redrive Checks

Each pile be driven continuously until the spedifa approved set and/or depth
has been reached, except that. the Engineer mayitghe suspension of driving
if he is satisfied that the rate of penetratioroptd the cessation of driving will,
be substantially re-established on its resumptionf die is satisfied that the
suspension of driving is beyond the control of @mntractor. A follower (long
dolly) shall not be used unless approved, in wicae the Engineer will required
the set to be revised to take into account theatémluin the effectiveness of the
hammer blow.

The Contractor shall inform the Engineer withoulagidf an unexpected change
in driving characteristics is noted. A detailedaetof the driving resistance over
the full length of the next nearest available phall be taken if required.

At the start of work in a new area or section sétdl be taken at intervals during
the last 3 m of the driving to establish the bebawrpf the piles.

The Contractor shall give adequate notice and geoail facilities to enable the
Engineer to check driving resistance. A set shaltdiken only in the presence of
the Engineer unless otherwise approved.

Redrive checks, if required, shall be carried owr approved procedure.

Final Set
The final set of each pile shall be recorded eitfsethe penetration in millimetres
per 10 blows or as the number of blows requiredramluce a penetration of 25
mm.

When a final set is being measured, the followeguirements shall be met.

0] The exposed part of the pile shall be in gooddition without damage or
distortion.

(i) The dolly and packing, if any, shall be in adwcondition.

(i)  The hammer blow shall be in line with the pilaxis and the impact
surfaces shall be flat and at right angles to tleegmd hammer axis.

(iv)  The hammer shall be in good condition and apeg correctly.
(v) The temporary compression of the pile shalidwerded if required.
Driving Sequence and Risen Piles

Piles shall be driven in an approved sequence tonmze the detrimental effects
of heave arid lateral displacement of the ground.

When required, levels and measurements shall bentdk determine the
movement of the ground or any pile resulting fréma driving process.
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When a pile has risen as a result of adjacent jié@sg driven the Contractor
shall submit to the Engineer his proposals of abimg this and the avoidance of
it in subsequent work.

Preparation of Pile Head

If a steel superstructure is to be welded to ptles piles shall be cut to within 10
mm of the levels shown on the Drawings. If piles to be encased in concrete
they shall be cut to within 20 mm of the levels whoon the Drawings, and

protective coatings shall be removed from the serfaf the pile heads down to a
level 100 mm above the soffit of the concrete.

PRECAST REINFORCED CONCRETE SEGMENTAL PILES
General

This section applies to piles made of elements@asecasting works away from
the site, where work cannot normally be closelyesviged by the Engineer. The
elements are jointed together as necessary ordsiteg driving, using special

proven steel joints, incorporated into the pileragéats when cast.

Ordering of Piles

The Contractor shall order the piles to suit thestauction programme and seek
the Engineer’'s approval before placing the ordévhen preliminary piles are

specified the approval for the piles for the maiarkvwill not necessarily be

given until the results of the driving and tests geliminary piles have been

received and evaluated.

Materials and Components
British Standards

In the manufacture of jointed precast concrete segah piles, fabricated steel
components shall comply with BS 4360 grades 43A50A, cast steel
components with BS 3100 grade A, and ductile irmmgonents with BS 2789

Pile Joints

The joints shall be close-fitting face to face dnel locking method shall be such
as to hold the faces in intimate contract. The giesind manufacture of the
jointing system shall be approved by the Enginegr po the commencement of
the Contract.

A jointed pile shall be capable of withstanding geme driving stresses as a
single unjointed pile of the same cross-sectiomakdsions and materials.

The welding of a joint to main reinforcement inuief a lapped connection with
projecting bars affixed to the joint shall not kexmpitted.
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Pile Toes

Piles toes shall be constructed so as to ensutedémaage is not caused to the
pile during installation. Where positional fixitg irequired on an inclined rock
surface or in other circumstances, an approved stagebe required.

Pile Head Reinforcement

Where the pile head is not furnished with a joibtshall be so reinforced or
banded as to prevent bursting of the pile undetirdgiconditions.

Tolerances in Pile Dimensions
The cross-sectional dimensions of the pile shalidtdess than those specified.

The head of a pile element or the end of the gienuwhich the hammer acts
shall be square to the pile axis within a toleramicg in 50.

Each pile joint shall be square to the axis of pile within a tolerance of 1 in
150. The centroid of the pile joint shall lie withb mm of the true axis of the pile
element.

Each face of a pile element shall riot deviate bgrenthan 6 mm from any
straight line 3 m long jointing two points on tHate, nor shall the centre of area
of the pile at any cross-section along its lengthiate by more than 1/500 of the
pile length from a line joining the centre of as¢dhe ends of the element. Where
a pile element is less than 3 m long the permittediation from straightness
shall be reduced below 6 mm on a pro rata basisdéordance with actual length.

Reinforcement

The main longitudinal reinforcing bars shall heome continuous length. Splicing
of bars will not, be permitted except at elememtsen

Concrete cover to steel reinforcement shall becaoalance with the requirement
of BS 8110.

In very aggressive ground or exposure conditioagecgreater than 25 mm may
he required but alternative protection methods bwgpproved.

Formwork

If a pile is constructed with a shaped point oreshtben the end of the pile shall
be symmetrical about the longitudinal axis of tHe.p

Holes for handling or pitching, where provided e tpile, shall be lined with
steel tubes; alternatively, approved insets magase in.
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Formwork shall be robust, clean and so construasetb prevent loss of grout or
aggregate from the wet concrete and ensure theugtiod of uniform pile
sections. The piles are to be removed from the vimrk carefully so as to
prevent damage.

Pile Quality

A certificate of quality from the pile manufacturehall be provided to the
Engineer when required stating that the requiremehtthis Specification have
been fulfilled during manufacture.

Marking of Piles

Each pile element shall be marked in such a mathagiit can be identified with
the records of manufacture, which shall state tae @f casting, t~be cement

typel
concrete grade, element length and any other nelelzda.

Handling, Transportation, Storage and Aceg of Piles

The method and sequence of lighting, handling,sperting and storing piles
shall be such as to avoid shock loading and to renthat the piles are not
damaged. Only designed lifting and support poihtdlde used. During transport
and storage, piles shall be appropriately suppamnetér the marked lifting points
or fully supported along their length.

All pile elements within a stack shall be in grougfgshe same length. Packing of
uniform thickness shall be provided between pitabe lifting points.

Concrete shall at no time be subjected to loadinguding its own weight,
which will induce a compressive stress in it exoegd.33 of its strength at the
time of loading or of the specified strength, wlachr is the less. For this
purpose the assessment of the strength of the etenend of the stresses
produced by the loads shall be subject to the aggaeof the Engineer.

A pile element. shall be rejected when the widtlay transverse crack exceeds
0.3 mm. The measurement. shall be made with tedrpits working attitude.

Driving Piles
Strength of Piles

Piles shall not be driven until the concrete haseamed the required strength to
avoid damage.
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Leasers and Trestles

At all stages during driving and until incorporationto the super-structure, the
pile shall be adequately supported arid restraimgdneans of leaders, trestles,
temporary supports or other guide arrangements #&ntain position and
alignment and to prevent buckling. These arrangésrshall be such that damage
to the pile does not occur.

Performance of Driving Equipment

The Contractor shall satisfy the Engineer regardmegsuitability, efficiency and
energy of the driving equipment.

Where a drop hammer is used, the mass of the hasimérbe at least half that

of the pile at the moment of driving unless otheevapproved by the Engineer.
For other types of hammer the energy deliveredh¢opile per blow shall be at

least equivalent to that of a drop hammer of thgest mass. Drop hammers shall
not be used from floating craft in such a manndaoasause instability of the craft

or damage to the pile.

Length of Piles

The length of pile supplied to be driven in anyipos and any additional lengths
to be added during driving shall be approved pioothe commencement of pile-
driving. During the execution of the works any cges to the supplied lengths
shall be approved.

Driving Procedure and Redrive Checks

The driving of each pile shall be continuous utiié specified depth and/or
resistance or set has been reached. In the evamavidable interruption to

driving, the pile will be accepted provided it cambsequently be driven to the
specified depth and/or resistance or set withoatadpe. A follower shall only be

used when approved, in which case the Engineer reglire the set. where
applicable to be revised in order tc’ take into casd reduction in the

effectiveness of the hammer blow.

The Contractor shall inform the Engineer withoulagidf an unexpected change
in driving characteristics is noted. A detailed¢am of the driving resistance
over the full length of the nearest available pitall be taken if required.

At. the start of the work in a new area or sectiafetailed driving record shall be
made over the full length of the first pile and idgrthe lat 3 m of subsequent
piles until consistency of behaviour is establishédhere required, detailed
driving records shall also he made for 5% of thespdriven, the positions of
such piles being specified by the Engineer.

The Contractor shall give adequate notice and geoall necessary facilities to
enable the Engineer to check driving resistanceset/Af resistance measurement
shall be taken only in the presence of the Enginabkyss otherwise approved.
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Redrive checks, if required, shall be carried owr approved procedure.

Final Set
When driving to a set criterion, the final set atk pile shall be recorded either
as the penetration in millimetres per 10 blowssthe number of blows required
to produce a penetration of 25 mm (see Tablel.1).

When a final set is being measured, the followeguirements shall be met.

@) The exposed part of the pile~ shall be in gomadition, without damage
or distortion.

(b) The helmet, dolly and any packing shall beaargl condition.

(c) The hammer blow shall be in line with the pbes the impact surfaces
shall be flat and at right angles to the pile aathimer axis.

(d) The hammer shall be in good condition, delivgradequate energy per
blow, and operating correctly.

(e) The temporary compression of the pile shalideerded if required.
Driving Sequence and Risen Piles

Piles shall he driven in an approved sequence tonmze the detrimental effects
of heave and lateral displacement of the ground.

When required, level and measurements shall bentdke determine the
movement of the ground or of any pi le resultimpirthe driving process.

When a pile has risen as a result of adjacent pig&sg driven the Engineer may
call for redriving or other testing to demonstrtitat the performance of the pile
is unimpaired. If required, the Contractor shallkengroposals for correcting
piles detrimentally affected and for avoidance ontml of heave effects in
subsequent work.

Preboring

If preboring is specified, the diameter and degdtbrebore shall be as shown on
the Drawings or stipulated in the Particular Speatfon.

Jetting

Jetting shall be carried out only when the Contiactetailed proposals have
been approved.
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Repair and Lengthening of Piles
Repair of Damaged Pile

If it is necessary to repair the head of a pilerudriving, the Contractor shall
carry out such repair in an approved way whichvedldhe pile-driving to be
completed without further damaged. If the drivirfgagile has been accepted but
sound concrete of the pile is below the requiredotulevel, the pile shall be
made good to the cut-off level, using an approvedhod so that it will safely
withstand the imposed design load.

Lengthening of Piles

Where piles are required to be driven to deptheeding those expected, leaving
insufficient projection for bonding into the follamg works, the piles shall be
extended or replaced as required by the Enginaeg @pproved materials and
methods.

Cutting Off Pile Heads

Unless otherwise specified when the driving of ke fpias been approved the
concrete of the head of the pile shall be cut @fihie level specified or shown on
the Drawings. The length of splice reinforcing barsjecting above this level

shall be as specified or shown on the Drawings.

Care shall be taken to avoid shattering or othendmsmaging the rest of the pile.
Any cracked or defective concrete shall he cut amay the pile repaired in an
approved manner to provide a full and sound se¢taut-off level.

PILE TESTING
General

The Contractor shall install at least one pile lgoler testing purposes and shall
submit a detailed driving record any other datdieected by the Engineer for the
purpose of proving the proposed pile design. ¥ fimeliminary pile test does not
satisfy the specified settlement, a further pilallsbe installed and tested.

In addition up to 2% of working piles shall be ssby means of proof testing as
described below. The load test shall be carried avuta pile selected by the
Engineer, not less than seven days after complefiarstallation of the pile.

The Contractor shall provide all the equipment nexglifor carrying out load
tests on piles together with the apparatus for oraas displacement and loading
of the piles during testing and the equipment shallto the satisfaction of the
Engineer.

Measurement of pile movement during testing shallbly a means capable of
reading to 0.1 mm. This shall be related to a dgbamnt situated at a sufficient
distance from the pile to ensure stability.
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The loading system shall incorporate a proving,ringd cell or other apparatus
capable of measuring the load to an accuracy wizbo+

Preliminary Piles Tests

The test pile load shall be twice the specifiedkigg load and shall be applied in
steps not exceeding 50 kN or 25% of working loadvhichever is less.

Displacement readings shall be taken every 5 nsnafeer application of the

load increment until two consecutive readings shibat the displacement has
ceased. When the test load reaches the specifiddngdoad, the displacement
readings shall continue until it is establishedt tha further displacement has
occurred over a 15 minute period.

The working load shall be then maintained for dahfer 24 hours, displacement
readings taken every 2 hours.

When no further displacement is apparent on conapletf the 24 hour period or
when approved by the Engineer the load shall beovedh in one stage and
recovery readings taken every 15 minutes untilvepphas ceased.

The pile shall then be re-loaded in one stage & gbecified working load,
readings being taken every 15 minutes until disptaent has again ceased.

The load shall be then increased in equal incresneptto twice the specified
working load, the same procedure being followedtamilated for the beginning
of the test. The maximum load shall be maintaireed2# hours or as directed by
the Engineer after all displacement has ceasedremtings shall be taken every
2 hours during this period.

On completion of this period or when approved kg Emgineer all loads shall be
removed and the displacement on recovery noted.

Proof Load Test

The Engineer will select working piles to be proested as the work proceeds,
but in no case later than 24 hours after receipthef Contractors notice of

completion of the piling, and the Contractor slaateinge his driving programme
to accommodate these tests. The proof test lodttshane and a half times the
specified working load and shall be applied foteaist 72 hours. Settlement and
time records shall be taken at every incrementlkdfl ®f load as the load is being
added and removed and at least every 12 hourstwigldoad is being sustained.
The records shall be taken jointly by the Engireeet the Contractor.

Test Results
On completion of each pile test the Contractorlshgply the Engineer with two

copies of a complete report which shall includepgsaof load-settlement, load-
time-settlement and recovery of the pile as thd isaemoved.
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SECTION 4 - CONCRETOR

4.1

4.2

4.3

4.4

4.5

GENERAL

All materials to be subject to the Engineers apakobut the fact that the
Contractor has used “approved” materials will riabsolve him of his
responsibility in producing requisite concrete isgiths.

The Contractor to furnish manufacturers test cediés for cement and steel
reinforcement to the Engineer for his approval,obefany material is brought
onto the site.

REINFORCED CONCRETE

The reinforced concrete works including prestressettrete have been designed
generally in accordance with the recommendatiortiatoed in BS 8110 (1986)

UNREINFORCED CONCRETE

Unreinforced concrete works shall comply with &l trelevant requirements for
reinforced concrete.

CEMENT

The cement shall be Portland cement complying Bi#h 12 or Portland blast
furnace cement complying with BS 146.

AGGREGATES

Aggregates shall comply with the recommendationB& 882 and testing
according to BS 812. In special circumstances @tiem from BS 882 in respect
of grading of aggregates may be accepted, sulgettiet prior approval of the
Engineer.

The fine aggregate not to contain silt or othee fmaterial exceeding 6% by
volume, when tested according to the method giueBS 812 Clause 15, neither
is it to contain organic material in sufficient euigdy to show a darker colour than
the standard depth of colour No. 3 when testedrdouy to the method in BS
812 Clause 28 “Organic Impurities”.

Fine aggregate may be claimed from a river by gearent with the Authorities,
royalties being agreed between the Contractor hadAuthorities, and the cost
thereof will be held to be included in the Contract

On no account will the use of mining sand or crdsstene sand be permitted.

The total chloride content of the concrete mixiagdrom the aggregate together
with that from any admixtures and any; other soust®uld not in any
circumstances exceed the following limits express®@ percentage of chloride
ion by weight of cement :-
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€)) Exposed, prestressed or sulphate resistingrdesoacrete - 0.1%.

(b) Other concrete - 0.2%.

For structural concrete grade the maximum sizenef &ggregate shall be 5 mm.
The preferred nominal maximum sizes of coarse aggeeare 40 mm, 20 mm,
14 mm and 10 mm as specified in TABLES 1, 2 AND 3.

Any special requirements in regard to size, typecolour of aggregate are
specified in Tables 1, 2 and 3.

WATER

The water to be used in the works shall be cleahfieze from all harmful matter,
in suspension or solution. Where tests are requheg shall be in accordance
with the requirements of BS 3148.

REINFORCEMENT

Mild steel reinforcement shall comply with the remoendation of BS 4449.

High yield stress steel reinforcement shall be :-

either cold-worked deformed bars complying with 881,

or

hot-rolled deformed bars complying with the folloirequirements:-

minimum vyield stress: 460 Mpa

minimum elongation : up to and including 22mm maahsize 12%,
over 22mm nominal size 14%

€)) Welded Steel Fabric

Welded steel fabric comply with the recommendatdrBS 4483. All
mesh shall be delivered to site as flat sheets.

STORAGE OF MATERIALS

Cement shall be sorted in weather-tight buildingss or silos which will
provide protection from dampness and contaminatBags of cement shall be
stacked arid used in rotation to prevent deterimnadue to storage.

Aggregate stockpiles shall be arranged and us@dnranner which will prevent
excessive segregation or any contamination witkerothaterials, or with other
sizes of aggregates.

Sand shall be allowed to drain until it has reachadhiform moisture content
before it is used.
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Admixtures shall be stored in such manner as tadasmntamination or damage.
For those in the form of suspension or non-stablatiens, suitable agitating
equipment shall be provided to ensure uniform itistion of the ingredients.
Liquid admixtures shall be protected from tempeetahanges which would
adversely affect their characteristics.

Reinforcement shall be stored in racks clear oftioeind.

Where materials are to be stored on suspended ftowaoofs the Contractor shall
ensure that such storage will not overload or dishe structural frame.

Storage methods which in the opinion of the Engin&ell result in
contamination or deterioration of the material stbshall not be used.

REJECTED MATERIALS

All materials which have been damaged or are coinizted, or have deteriorated
or do not comply with the requirements of this speation shall be rejected and
shall be removed from the site immediately at tbhat@ctor's expense.

TESTS
€)) General

Before the commencement of the Contract, the Caiairashall submit to
the Engineer for his approval, the name of the igsAuthority he
proposes to employ.

The Contractor shall provide all equipment necegss$ar carry out all
tests on site specified or described in this Sptibn, and he shall make
and provide for all necessary arrangements fod#élieery of all samples
and test pieces to be tested by the approved geAtithority.

The Contractor shall provide for maintaining alitteg equipment on site
in proper working order to the satisfaction of Eregineer.

The Contractor shall provide for sending copiestest results to the
Engineer when these are required.

All costs in connection on with tests specificallgquired in this
specification on shall he borne by the Contractor.

The Contractor will be paid, at rates to be agrdéedany other special
test called for by the Engineer, unless the tesilte show failure by the
Contractor to comply with this Specification.
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The manufacturer’s certificates of test will in geal be accepted as proof
of soundness, but the Engineer may require addititasts to be carried
out on any cement which appears to him to haveideséed through age,
damage to container, improper storage or for aagae. The Engineer
may, with test being made, order that bag of cemartortion of the
contents of which has hardened or which appeal®tdefective in any
other way, be removed from site.

Aggregates

All sampling and testing of aggregate shall beiedrout in accordance
with the relevant recommendations of BS 812.

At the commencement of the Contract, the Contrashall deliver to the
approved Testing Authority for inspection and asay 3 separate
samples of each type of aggregate to be used irstthetural concrete
grades. For each type of aggregate the 3 sampédk &htaken at the
proposed source of supply at intervals of not tees one day. For fine
aggregates the samples shall be 20 kg weight eadhfa coarse
aggregate the samples shall be 50 kg weight each.

To ensure that no significant variation in the gmgdof the aggregate
occurs during the Contract, sieve analysis shaltdeied out on site at
fortnightly intervals. The results of these anayshall be recorded on a
chart and kept on the site and to be handed t&miggneer on completion
of the structural concrete works.

If the grading of any aggregates is changed, tiggrieer shall be notified
before any of this aggregate is used in the works.

The quantity of water contained in the aggregatedl e determined by
an approved method at least once a day before eenenixing is
commenced.

Mixing Plant

Weight batching plant shall be checked weekly ia gresence of the
Engineer, the checking shall be carried out witlpraped weights
provided by the Contractor for this purpose.

The water gauge of the concrete mixer shall beeictggl and tested
weekly when concreting is in progress.

If any fault in the mixing plant is detected by skeests or otherwise, the
fault shall be rectified to the satisfaction of tE®@gineer before any
further use is made of the equipment.
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Concrete Tests

Concrete test cubes shall be made, cured and testédthe results
recorded, in accordance with the recommendationB®f1881, unless
specifically modified in subsequent clauses of$pecification.

The test specimens shall be 150 mm cubes, madéah moulds of
approved design. The test cubes shall be taken [toysical batches of
concrete as directed by and in the presence dEtiggneer without prior
notice.

Subject to the Engineer’s approval, tests of waitkies may be carried out
on site with a testing machine of approved designthe presence of the
Engineer. The test cubes shall be properly packaithbly labelled, and

sent, carriage paid, by the Contractor to the agad esting Authority.

Slump tests or compaction factor tests of the migedcrete shall be
carried out at regular intervals and the resultended and kept on site.

Exposed Concrete Finishes

Where exposed concrete finishes are required timr&xor shall provide
in a suitable area the site test samples of eguh df finish to be used in
the works. These test samples shall be approvetidyngineer before
these finishes are used for comparison in the batorks.

The test pieces shall be vertical panels, 900 mmarggand 150 mm thick.
After approval they shall be retained on the siiél uhe concrete works
have been completed, when they shall be demoliahddremoved from
the works.

Load Tests

Load tests of completed parts of the structure taycalled for by the
Engineer at any time.

The standards of acceptance for structural loadates stipulated in CP
110. The test procedure will be specified by thgikeer.

Where the results of such tests indicate that aagnber of part of the
structure does not comply with this Specificatibattpart of the structure
shall be classed as defective work.

CLASSIFICATION OF CONCRETE MIXES

The following terms shall be used to describe thsses of concrete required
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Ordinary Structural Concrete

Ordinary structural concrete is concrete of anydgravhich is used in
reinforced, prestressed or plain concrete constru@nd which does not
contain admixtures or materials other than theowailhg :-

0] Portland cement complying with the requirements BS 12,
Portland blast furnace cement complying with thepuneements of
BS 146, sulphate-resisting Portland cement comglywith the
requirements of BS 4027.

(i) Aggregates from natural sources complying wvifte requirements
of BS 1047.

(i)  Water which is clean and free from harmful ttea.
Special Structural Concrete

The structural concrete shall be considered asciafiavhen it contains
admixtures or materials other than those desciabede.

Designed Mix

When a designed mix is specified the Contractamanufacturer will be
responsible for selecting the mix proportions ircadance with the
requirements for designed mixes to achieve theimedjustrength and
workability, but the Engineer will be responsibler fspecifying the
minimum cement content and any other propertiesiired to ensure
durability.

Prescribed Mix

When a prescribed mix is specified the Engineet splecify the mix
proportions and the Contractor or the manufactuviéh undertake to
provide a proper concrete containing the consttsien the specified
proportions in accordance with the appropriate gious of the
prescribed mixes. The Engineer will therefore spomsible for ensuring
that the mix proportions prescribed will provideettstrength and
durability he requires.

The class of concrete mix required will therefoeecovered by one of the
following descriptions :-

(@) Designed mix for ordinary structural concrete.

(b) Prescribed mix for ordinary structural concrete
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412 ADMIXTURES

(@)

General

Suitable admixtures may be used in concrete migesgecial structural
concrete with the prior approval of the EngineestiBthe amount added
and method of use should be to the approval ottigineer who should
be provided with the following data :-

) The typical dosage and detrimental effects nfler dosage and
overdosage.

(i) The chemical name(s) of the main active ingeat(s) in the
admixture.

(i)  Whether or not the admixture contains chlesdand if so, the
chloride ion content of the admixture expressed psrcentage by
weight of the admixture.

(iv)  Whether or not the admixture leads to thea@antment of air when
used at the manufacturer's recommended dosage.

Unless otherwise agreed an admixture should comyily one of the
following British Standards: BS 1014, BS 3892 ar&l B)75.

For admixtures for which there is no British Stawdéhe type and/or
proprietary brand may be specified.

In admixtures for use in:-

(i)

(ii)

Concrete containing prestressing tendons, oeteiment and embedded
metal and made with any type of cement, and

Complete without embedded metal made with cemeBSd 027 and BS
1248.

The chloride ion content should not exceed 2% bigkteof the admixture or
0.03% by weight of the cement.

(b)

(€)

Calcium Chloride
Admixtures containing calcium chloride shall notused.
Pulverized-fuel Ash

Where pulverized-fuel ash is used the total sulplesantent expressed as
sulphate anhydride (S03) of the concrete mix shatl exceed 4% by

weight of the cement. The sulphate content shakkdleulated from the

sulphate contents of the cement, pulverized-fuél @s determined by

tests carried out in accordance with BS 4550, B& 1) BS 3681 and BS

3892 respectively.
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Pulverized-fuel ash shall not he used in conjumctiith a cement
complying with the requirements of BS 4027 in ceterrequired to be
resistant to sulphates.

Air-entraining Agents
The admixture shall be of such a type that the caintent can be

maintained within the limits specified irrespectiwkeextension of mixing
time to 30 mm.

GRADES OF CONCRETE

The following grades of concrete shall be usedhéworks where specified :-

Grade

7

10
15
20
25
30
40

Characteristic Lower Grade for
Strength Compliance with
N/mnt (MPa) Appropriate Use
7.0 Plain concrete
10.0
15.0
20.0 Reinforced concrete with dense aggeegat
25.0
30.0 Concrete with post-tensioned tendon
40.0

The characteristic strength is that determined fresh taken at 28 days.

(@)

(b)

Minimum Cement Content

The quantity of water required for the various g@®df concrete shall he
as specified in the Tables 1 and 2.

Table 1 gives the minimum cement content requingden using a
particular size of aggregate in a Portland cemamiciete, under the
appropriate conditions of exposure. The reducedimum cement
contents given in Table 1 shall only be used wheaximum free
water/cement ratio not greater than that giverterparticular condition,
can be consistently produced and that it is swatét the conditions of
placing and compaction. Table 2 gives the minimuement content
required, when using a particular size of aggregatka particular type of
cement under exposure to a particular degree phate attack. It should
be noted that the table also gives the absoluténmaim requirements for
the average case and that additional recommendé&tiomather more
severe conditions are given in the notes to thietab

Maximum Cement Content
No concrete mix is to have cement content in exo€880 kg/m unless it

has been specifically designed for the increasskl of cracking due to
drying shrinkage in thin sections or to thermaésses in thicker sections.
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(c) Workability
All fresh concrete shall be designed to have tly@ired workability. The
required workability shall be suitable for the cdmhs of handling and
placing so that after compaction the concrete sumae all
reinforcements, tendons and ducts and completégdyttie formwork.
Workability of the concrete may be assessed by meéthe slump test,
compacting factor or VB consist of meter test gzrapriate.

4.14 REQUIREMENTS FOR DESIGNED MIXES
@) Target Mean Strength

The concrete mix shall be designed to have at thastequired minimum
cement content and to have a mean strength gréwterthe required
characteristic strength by at least the currenggmar

The current margin for each particular type of cete mix shall be
determined, it may be taken as having the smafl¢gheovalues given by

() or (ii).

@) 1.64 times the standard deviation of cubestest at least 100
separate batches of concrete of nominally similapgrtion of
similar materials and produced over a period nateeging 12
months by the same plant under similar supervigon,not less
than 1/6 of the characteristic strength for corecodtgrade 7, 10 or
15, or 3.75 N/rhfor concrete of grade 20 or above.

(i) 1.64 times the standard deviation of cubestesh at least 40
separate batches of concrete of nominally simitapprtions of
similar materials and produced over a period exogesl days but
not exceeding 6 months by the same plant underlasimi
supervision, but not less than 1/3 of the chargstierstrength for
concrete of grade 7, 10 or 15, 7.5N/ma for concoégrade 20 or
above.

Where there are insufficient data to satisfy (i{iprabove, the margin for
the initial mix design shall be taken as two-thimfsthe characteristic
strength for concrete of grade 7, 10 or 15 or 1&iN2 for concrete of
grade 20 or above. This margin shall be used asuhent margin only
until sufficient data are available to satisfy @i (ii) above. However,
when the required characteristic strength appraacie maximum
possible strength of concrete made with a particadgregates, a smaller
margin but not less than 7.5 N/mm2 may be permiitbedhe initial mix
design.
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EVIDENCE OF SUITABILITY OF PROPOSED MIX PRORJDIONS

The Contractor is required to submit to the Engirmedence for each grade of
concrete showing that at the intended workabitig proposed mix proportions
and manufacturing method will produce concretenefrequired quality.

If adequate data for "target mean strength" areamatliable, trial mixes shall be
prepared or, for ordinary structural concrete,rtiie proportions given in Table 3
adopted for initial production.

For lightweight aggregate concrete, mix proportiohaving the required
minimum cement content and recommended by the peydaf a particular
lightweight aggregate as complying with the strarmgiquirements of grades 15,
20 or 30 may be accepted in lieu of trial mixedjsct to the Engineer's approval
after examining evidence that the results can Iweaed. For higher grades of
concrete, trial mixes shall be made.

The following information will have to be providdxy the Contractor before any
designed mix is supplied. Subsequently the Cordresttall declare any change
in sources of materials and any change in cememtend which results in a
difference greater than 20 kg/m from the cementerdriast declared.

€)) Nature and source of each matter
(b) Either:

0] appropriate existing data as evidence of satisty previous
performance for target mean strength, and curreargim and if
required workability and w/c ratio; or

(i) full details of tests on trial mixes; or

(i)  for ordinary structural concrete a statemethiat for initial
production the appropriate mix proportions givenTaple 3 will
be used.

(c) Proposed quantities o each ingredient per coiagtre of fully compacted
concrete.

TRIAL MIXES

Where trial mixes are required three separate batol concrete shall be made
using materials likely to be typical of the propgsipply and preferably under
full scale production conditions. If circumstanaeske this inconvenient, the

batches may be mixed in a laboratory unless thépégifically precluded by the

Engineer. Sampling and testing shall be in accarelavith BS 1881.
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The workability of each of the trial batches shmdl determined and three cubes
made from each batch for test at 28 days. A furthexe cubes from each batch
shall be made for test at any earlier age. The mix proportions shall be

satisfactory if the average strength of the ningesuested at 28 days exceeds the
specified characteristics strength by the curreatgm minus 3.5 N/mm2 or if
nine tests at an earlier age indicate that ikislyi to be exceeded by this amount.

If trial mixes are required to demonstrate that ii@ximum free water/cement
ratio is not exceeded, two batches shall he maaelimboratory with cement and
surface dry aggregates known from past recordseostippliers of the material to
be typical. The proposed mix proportions shall bet accepted unless both
batches have the correct cement content and aveiesr/cement ratio below the
maximum specified value at the proposed degreeookability. For this purpose

existing laboratory test reports may be acceptsteéad of trial mixes only if the

Engineer is satisfied that the materials to be usetthe structural concrete are
likely to he similar to those used in the tests.

REQUIREMENTS FOR PRESCRIBED MIXES

(@)

Prescribed Mixes for Ordinary Structural Cotere

All prescribed mixes for ordinary structural corterghall be produced to
comply with any requirements described in detathie Specification.

Except when specified otherwise, for ordinary gdwedl concrete of
grades 7,10, 15, 20, 25 and 30 the mix proportabradl be selected from
Table 3 and the constituent materials shall bectadefrom the following:
For grades, 7, 10 and 15.

Cement complying with the requirements of eitherl2%r BS 146.
Coarse aggregate complying with the requiremenBS882 or BS 1047
and fine aggregate complying with the requiremaftB8S 882 or all-in
aggregate complying with the requirements of BS @@2preferably with
the higher sand contents given in Table 3.

For grades 20 and above.

Cement complying with the requirements of BS 12,188 or BS 4207.

Coarse aggregate complying with the requiremen®X882 or BS 1047
and sand complying with grading zones 1, 2 or B$1882.

The Engineer shall be informed of the nature andcsof each material
to be used and subsequently whenever a changeds. lNa admixtures
shall be used unless with the approval of the Eaegin
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The cement contents for these prescribed mixedgaen in Table 3
together with the total weights of dry aggregatgrimduce approximately
one cubic metre of concrete. Depending upon theifspgravity of the
aggregates slight adjustments may be requiredetgulantity of aggregate
to produce this volume of concrete having the negliworkability,
strength and cement content. Table 3 also gives apperoximate
proportions of the aggregate to be used althougdll sadjustments may
be required on the site depending on the properfiéise local materials.
For grades 7, 10 and 15 a range of fine aggregafogions is given, the
lower percentage being applicable to finer matesiath as zone 3 sand
and the higher percentage being applicable to epamaterials such as
zone 1 sand. Where single-sized coarse aggregatesused, the
proportions shall be chosen to produce a combirrading within the
limits of BS 882 or BS 1047 for graded coarse agate of the
appropriate size.

The actual batch weights shall be calculated totkei size of the mixer
from the values given in Table 3 for the approgrigtade of concrete.
Allowance has to be made for a moisture content#&pf the aggregates
being used.

Where necessary the aggregates for grades 7, 1Q5anthy be batched
by volume in which case the bulk density of the daaggregate may be
taken as 1,500 kg/m . One whole bag of cement maghen as weighing
50 kg.

The concrete mix shall be produced to comply withithee requirements
described in detail in the specification.

4.18 PRODUCTION OF CONCRETE

(@)

(b)

General

The supervision employed shall be such as to erteareequired standard
of control over materials and workmanship. The Bagr shall be
afforded all reasonable opportunity and facilityingpect the materials
and the manufacture of concrete and to take anplsanor to make any
tests. All such inspection, sampling and testingllste carried out with
the minimum of interference with the process of uofaoture and
delivery.

Cement
Provision shall be made to protect cement befogeans to prevent

accidental mixing of different types. Manufactuterertificates shall be
submitted to the Engineer on request.
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Aggregate

Separate fine and coarse aggregates shall be xeeptdor grades 7, 10
and 15 where all-in aggregate may be used. Sepstatage facilities
with adequate provision for drainage shall be ptedifor each different
size of aggregate used.

All aggregate deliveries shall be inspected anteast a proportion of
them shall undergo regular testing. Aggregates! dbal handled and
stored so as to minimise segregation and contaiimat

For the grades of concrete other than 17, 10 andh&sgrading of each
size of aggregate from each pit, quarry or othersm® of supply shall be
determined at least once weekly. The results oh siests shall be
reported to the Engineer and shall be used to ciwbether the gradings
are similar to those of the samples used in thebkshment of the batch
weights.

Batching and Mixing

The quantity of cement, fine aggregate and quastiif the various sizes
of coarse aggregate shall be measured by weiglepexbat aggregates
may be measured by volume in the following instance

0] concrete of grades 7, 10 and 15 using denseeggtg,
(i) concrete of grades 7 and 10 using lightweigigregate, and

(i)  the lightweight coarse aggregate componeriy an concrete of
grades 15 and higher.

A separate weighing device shall be provided forghieg the cement.
Alternatively, the cement may be measured by uainghole number of
bags in each batch.

The amount of water shall be measured, by volumbyoweight. Any
solid admixtures to be added shall be measured dghtv by liquid or
paste admixtures may be measured by volume or weigh

The batch weights of aggregate shall be adjusteidav for a moisture
content typical of the aggregates being used.

The accuracy of the measuring equipment shall dkiwi 3% of the
guantity of cement, water or total aggregates beiegsured and within +
5% of the quantity of any admixture being usedmdasuring equipment
shall be maintained in a clean, serviceable candliti
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The mixer shall comply with the requirements of B35 or BS 4251
where applicable. The mixing time shall be not ks that used by the
manufacturer in assessing the mixer performancthdrcase of mixes of
low workability or high cement content a satisfagtmixing time shall be
determined by comparing the strength of samplesedhifor different
times.

Control of water Content

The water content of each batch of concrete staladjusted so as to
produce a concrete of the workability required bg trial mixes or by
Table 3 as appropriate.

Control of Strength of Designed Mixes

During production adjustments of mix proportionslsbbe made in order
to minimise the variability of strength and to apgeh more closely the
target mean strength. Such adjustment are regasigart of the proper
control of production but the specified limits ofmmum cement content
and maximum water/cement ratio shall be maintai@ddnges in cement
content may have to be declared. Such adjustmentsix proportions
shall not be taken to imply any change to the cumeargin.

A change in the current margin used for judging plamce with the

specified characteristic strength becomes apprigwhen the results of a
sufficiently large number of tests show that thevpyusly established
margin is significantly too large or too small. Rewlation of the margin

shall be carried out in accordance with the requéamrts as specified
under 'Target Mean Strength” but, although a redaied margin is

almost certain to differ numerically from the prews value, the adoption
of the recalculated value would not generally tsified if the two values

differ by less than 18% when based on tests onep@rate batches; or
less than 1.1% when based on tests on 100 sefatatees, or less than
5% when based on tests on 500 separate batches.

On the adoption of a recalculated margin it shatdme the current
margin for the judgement of compliance with thecsiied characteristic
strength of concrete produced subsequently tolbage.

4.19 COMPLIANCE WITH SPECIFIED REQUIREMENTS

(@)

General

Provided that the Engineer is satisfied that thdenmals used are in
accordance with the specification and that correetethods of
manufacture and practices of handling raw mateaald manufactured
concrete have been used, the compliance of :
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0] A designed mix for ordinary structural concrstell be judged by
the strength of the hardened concrete, in compansibh the
specified characteristic strength; together with ¢ekment content,
in comparison with the specified minimum cementteah

(i) A prescribed mix for ordinary structural coete shall, unless
otherwise specified, be judged on the basis ofsghecified mix
proportions and required workability.

(i) A design mix for special structural concregball be judged in a
manner similar to (i) above except that in additwhen it is
applicable, compliance with any specified spec&juirements
shall be taken into consideration.

(iv) A prescribed mix for special structural cortershall be judged in
a manner similar to (ii) above.

When requirements not described in detail in CP arB)specified (e.qg.
density or modulus of elasticity of concrete), cdianre with those
requirements shall he determined only in associatath a detailed
description of the method of test and with toleemowhich take
appropriate account of variability due to manufaetusampling and
testing.

All sampling and testing of constituent materidtgls be carried out in
accordance with the provisions of the appropriatedd Standard, and all
sampling and testing of fresh and of hardened &bacshall be carried
out in accordance with the provisions of BS 188kss such provision is
at. variance with CP 110.

Strength

The characteristic: strength of concrete is thatd2§s cube strength
below which not more than 5% of the test resulty beexpected to fall.

Compliance with the specified characteristic stterghall be judged by
tests made on cubes at an age of 28 days unlessighevidence,

satisfactory to the Engineer, that a particulatirigsregime is capable of
predicting the strength at 28 days of concretesteat an earlier age when
compliance may be based on the results of such aé&stg.

Testing Plan

Each cube shall be made from a single sample t&kem a randomly
selected batch of concrete. The samples shall,eypracticable, be taken
at the point of discharge from the mixer, or, ie ttase of ready mixed
concrete, at the point of discharge from the dejivehicle.
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Compliance with the specified characteristic sttemgay be assumed if :

0] The average strength determined from any grafp four
consecutive test cubes exceeds the specified ¢hasdic strength
by not less than 0.5 times the current margin; and

(i) Each individual test result is greater than®@®f the specified
characteristic strength.

The current margin shall be taken to be two-thicdsthe specified
characteristic strength for concrete of grade 79”205, or 15 N/mm2 for
concrete if grade 20 or above, unless a smallergimahas been
established to the satisfaction of the Engineer.

If only one cube result fails to meet the seconguirement then that
result may be considered to represent only thecodat batch of concrete
from which that cube was taken provided the averstgength of the
group satisfies the first requirement.

As a guidance, the rates of sampling and testingoatrete shall. be in
accordance with Table 4.

If more than one cube in a group fails to meetsigond requirement or if
the average strength of any group of four conseeutst cubes fails to
meet the first requirement then all the concretealh the batches
represented by all such cubes shall be deemedonoborhply with the
strength requirements. For the purposes of thHiglause the batches of
concrete represented by a group of four consecugge cubes shall
include the batches from which samples were takenake the first and
the last cubes in the group of four, together waththe intervening
batches.

Action to be Taken in the Event of Non-Comptiarwith the Testing Plan

When the average strength of four consecutivecigses fails to meet the
first requirements as stipulated under "TestingqiRlthe mix proportions
of subsequent batches of concrete shall be modifiedncrease the
strength.

If the cube strengths at 28 days are less tharetbpscified, the work
from which the concrete for the test cubes wasnakd be rejected by
the Engineer and will be broken out and rebuilbtirerwise made good
as directed by him at the Contractor's own expense.

Cement Content
The cement content of any batch of concrete shalhdt less than the

specified minimum value minus 5% of that value, moore than the
specified maximum value plus 5% of that value.
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As an alternative the cement content may be detexinfrom samples
representative of any batch of concrete provided ¢ suitable testing
regime including errors due to sampling is usedneasure the cement
content of fresh concrete to an accuracy of + 5%hefactual value with a
confidence of 95%.

() Workability
The workability of concrete shall be within theléving limits :

Slump +25 mm or_+1/3 of the required value, whichever
is the greater

Compacting Factor _ .03, where the required value is 0.09 or more; +
0.04, where the required value is less than 0.20 bu
more than 0.80, .05, where the required value is
0.80 or less.

VB + 3 seconds or_+1/5 of the required value,
whichever is the greater

(9) Water/Cement Ratio

The water/cement ratio of a batch of concrete shall exceed the
specified maximum value by more than 5% of thatieal

(h) Air Content of Fresh Concrete

The percentage air content determined from indaiidiamples taken at
the point of placing the concrete and represergaiivany given batch of
concrete shall be within + 1.5 of the required ealulrhe average
percentage air content from any four consecutivierdenations from

separate batches shall be within + 1.0 of the reduialue.

READY-MIXED CONCRETE
Ready-mixed concrete may be used subject to then&eigs prior approval. The
Engineer will require to inspect the plant from ahithe said concrete is to be

supplied.

The supply and delivery of ready mixed concrete clmmply with the
recommendations of BS 1926.

The ready-mixed concrete will comply with all thequirements of this
Specification.

The Contractor to maintain records of all supptieseady-mixed concrete placed
on the works, including :

€)) Delivery notes giving details of quality andxnpiroportions.
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(b) The time at which each batch of concrete wasethiand details of any
additives uses.

(© Positions in the works where concrete is placed

The concrete to be agitated continuously by romatd the mixer drum during
transport to the site and while awaiting discharge.

In the case of truck mixed concrete, the water bepdded either at the concrete
supplier's plant, or under the Contractor's sugerwiafter arrival at site, but not
during transit.

The concrete to be compacted in its final positioas short. a time as possible
after mixing, arid not later than one and a halfifscafter specific time when the
cement comes in contact with the aggregate.

Works test cubes to be made on site by the Cdotraw accordance with the
provision of this Specification, irrespective ofyasampling and/or testing which
may be carried out by the Supplier.

PRECAST CONCRETE

The principles contained in the references to Retefd Concrete apply to
precast concrete.

All precast concrete to be vibrated.

Precast concrete to be cast in wrot timber or sterllds with 6 mm chamfered
arises.
All moulds to be coated with mould oil of a nonistag nature.

Concrete to be well rodded and tamped into mouidsfacing up is to be dcne
where work is to be left exposed, on the facesetdribe, clean and regular with
good arises.

The Contractor to protect precast concrete unisnfidamage during lifting,
handling or storage and where necessary to promakguate protection to
prevent the concrete from damage due to rubbinglibgs or contact with other
unit or any cause.

During assembling the Contractor to provide andnta@n sufficient and proper
temporary supports for each precast concrete umitiitsuch time as the Engineer
permits its load to be transferred to the adjastmntcture.

This section of the specification applies similaddyprecast concrete piles.
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FORMWORK

(@)

(b)

()

General

In this Section, "forms" shall mean that part o¢ fiormwork in direct
contact with the concrete."Formwork" shall inclutle forms and all their
support.

Except where specified otherwise, the formwork Isltainform with
Standards Association of Australian (SAA) Codes1A82, AS 1509 and
AS1510.

The responsibility for the sufficiency of the whaléthe formwork shall
rest entirely with the Contractor.

Each section of formwork to structural members Isbalinspected and
passed by the Engineer immediately before condeetelaced in that
section.

Should any formwork be displaced during concreting, within the
periods specified for the retention of formworke thoncrete shall be
removed between such limits as the Engineer magrméte, construction
joints shall be formed and the section of work shalreconstructed after
the formwork has been strengthened and adjusted.

Concrete work which does not comply with the tabees specified, or
has other defects due to inadequacy of formwor&ll $fe removed and
replaced, or the defects shall be remedied astddec

Formwork shall be such as to produce concretedaliapes, lines, levels,
grades and dimensions required by the contract idgswwithin the
tolerances specified.

All discrepancies between the contract documerddi bk referred to the
Engineer for decision before proceeding with thekwo

Stability

Forms shall be constructed from well seasoned tinpdgwood, steel or
other suitable approved material which is to bepprty supported and
braced or tied to maintain position and shape duaimd after the placing
of concrete.

Formwork shall be supported in a manner which watevent its
settlement.

Tolerances
The dimensional tolerances of the formwork shall daeh that the

concrete produced from the forms shall conform He tlimensional
tolerances specified herein.
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The lines, levels and grades of the formwork sballchecked by the
Contractor before and during placing of concrete.

Dimensions, levels and grades for the Beatingupparts of all precast
units shall be checked and passed before anysuhibisted and fixed in
position.

Dimensional tolerances on formed surfaces and tstralc member
thicknesses shall be in accordance with (i) id lfeelow: -

{i The deviation of any point on the surface obailding element
from its correct position in space shall not excé@anm

(i) The deviation of measured dimension betweey & points on
the surfaces of building elements shall not exce&®0 of the
dimensions correct value; except that in the cake aposs-
sectional dimensions of structural members suchcaamns,
beams, slabs and walls, the tolerance shall begyinand plus 6
mm.

The last mentioned concession shall not apply & rtieasurement of
flatness of formed surfaces. No misalignment exicge® mm shall occur
between the edges of adjoining pours at jointshen doncrete, nor shall
any misalignment exceeding 2 mm occur in the sertaicdhe concrete as
the result of adjoining sheets of form facings.

Treatment of Forms

All form linings shall be treated prior to placim@f concrete with a
suitable release agent. None of this agent shalllogved to touch the
reinforcement.

Sufficient evidence of tests shall be provided nguge that no reaction
which will affect the concrete surface will occuetlyeen any concrete
additives, release agents, form surface coatingsiimg compounds.

Cleaning of forms

All dust, debris and rust or other stains, shall reenoved from the
interiorr of the forms before the concrete is pthce

In order to facilitate the removal of major debaisd to allow inspection
immediately before the placing of concrete, certzfithe forms shall be
readily removable. Minor debris, dust, etc. shallrbmoved by vacuum
cleaning, compressed air or the equivalent.

Re-use of Forms

The number of re-uses and the condition of faceseaiges of forms shall
he consistent with the concrete surface type specif
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Stripping, Removal of Forms

Forms shall riot be disturbed until it the concreteontact with them has
hardened sufficiently to withstand such action withdamage.

In the absence of any specific direction by theigsgy, Table 5 shall be
used in determining stripping times for concretedenavith ordinary
Portland Cement.

Subject to the approval of the Engineer the Cotdramay use the
following alternative to determine stripping times.

Forms shall not be stripped before the concretep@igpd by them has
attained the strength designated in Table 6. Tieagth of the concrete at
stripping shall be taken as the average strengttwof(2) cubes taken
from the pour to be stripped. It shall be the resgality of the
Contractor to obtain such prior approval othervesgping time shall be
as Table 5 or as directed by the Engineer.

Removal of bottom forms between bearers or progs pv the removal
of supports may be permitted by the Engineer, pledithe formwork has
been designed to allow such removal without distnde of the support.

The Contractor shall provide sufficient tommingetosure that the loading
caused by "green" concrete floors (not up to destggngth fcu, as shown
in the Specification or on the drawings) , formwobkiilding equipment

and materials is supported by such a number ofretedloors that no

floor carries loads exceeding its capacity basedabie 6. The number of
floors to remain tommed will depend on the desigaddand live load of
the floors, the pouring cycle and rate at whichdbecrete gains strength.

Neither walls, nor any permanent loading shall tected on any part of
the structure while any part is still supportedidaynwork.

Finishes from Forms

Forms shall be mortar tight and shall produce oetecrsurfaces as
specified. Formed surfaces which will be exposedvi@v shall be
finished to Class A tolerance as described in @aB6 (b) of this
Specification.

Surfaces which will not be exposed to view, or whace to be plastered,
shall be finished to the following standard.

Properly designed forms shall be used. Small bleesiscaused by
entrapped air or water may be expected, but tHacshall be free from
voids, honey-combing, or other large blemishesef@ices shall be to
Class B as described in Clause 39=0 (b) of thixiBpation.
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REINFORCEMENT

(@)

(b)

(©)

Bending

All reinforcement bars shall be accurately shapea imanner that will
not injure the material, to the details shown oa dnawings. Bars shall
not be bent hot.

Cleaning

All reinforcement shall be free of all loose mikkade and thoroughly
cleaned to remove all loose rust, oil, grease teroharmful matter,
immediately prior to being placed in position i thvorks.

Placing

All reinforcement shall be accurately placed, selyrfixed and
adequately maintained in the positions shown ordth&ings within the
following tolerances :

0] Cover of concrete over reinforcement, where spatifover is 24
mm or more, - 0 : + 8 mm.

(i) Cover of concrete over reinforcement, whereafied cover is
less than 24 mm, - 0 : + 5 mm.

(i)  Lateral spacing of reinforcement12 mm.

Reinforcement shall be free from bends not requmedthe contract
drawings, kinks and similar defects.

The concrete cover to the reinforcement detailetherdrawings shall be
maintained by use of mortar blocks, reinforcemehairs, or other
approved methods. Mortar blocks used for this psepshall be made
with 1:2 mortar measuring 50 mm x 50 mm and truehi thickness
equivalent to the concrete cover to reinforcemergysecified.

The use of mortar blocks is not permissible on egpaconcrete faces.

The Contractor shall supply and fix all necessamairs required to
maintain the reinforcement in the correct positibhe spacing of chairs
and the diameter of bars used in their manufacthedl be agreed with
the Engineer.

All laps of fabric and all intersections of barsablbe securely connected
with malleable iron wire of suitable size or by #rer approved method.

No metal part of any device used for connecting lmarfor maintaining
reinforcement in the correct position shall remaémmanently within the
specified minimum concrete cover to the reinforceime
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The minimum concrete cover to reinforcement shall grovided in
conformity with the requirements shown on the draysi
Welding

Welding of reinforcement where required shall netdarried out without
the written permission of the Engineer.

Projecting Reinforcing

Projecting reinforcement or dowel bars for futurenmection of the
structural works shall be protected by cement pdinhey are to be left
exposed for a long time.

Splicing

When splices not already shown on the Contract idgsvare found

necessary, the details of the proposed splices bhasubmitted to the
Engineer for approval.

CONCRETING

(@)

(b)

Mixing

Concrete shall be mixed in an approved mechanigthbtype concrete
mixer. Mixing shall be continued until there is aiform distribution of
the materials in the mixer and the mass is uniformolour. The mixing
time for each batch shall not be less than the mmim period
recommended by the mixer manufacturer.

The volume of mixed materials in each batch shall exceed the rated
capacity of the mixer. Each batch of concrete shl discharged
completely before the mixer drum is recharged.

The mixer drum shall be thoroughly washed out wkienenixing ceases.

Transporting

Concrete shall be transported as quickly as pas§ib the mixer to its
final position without segregation or loss of ariyee ingredients.

All plant and equipment used for transporting cetershall be kept
clean; all containers used for transporting comrcrdtall be thoroughly
washed out whenever mixing ceases.

Runs or gangways for concrete transport and mais far foot traffic
shall not be supported or allowed to bear on thedfireinforcement.
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Placing

All concrete shall be placed under the supervisiba capable foreman
experienced in reinforced concrete construction.

The concrete shall not be placed if slump is nohiwithe required limits.

There shall be no additional of water or any otneaterial to the concrete
at the site without the approval of the Engineer.

The concrete shall not be placed at a time, or musdeh conditions,
which will not permit the standard of concrete reggd by this
Specification to be attained.

The concrete shall be placed in such a manner agdid segregation or
loss of materials. To achieve this in the placihigancrete in thin walls

and columns in excess of 1.5 metres in heightay bre necessary to pour
the concrete through enclosed chutes or acceskdsatand the Engineer
may so direct this chutes should be kept as closeettical as possible
during the placing operation.

The concrete placing shall be carried out contisbowetween the
construction joints and in such a manner that stigl®@dge is maintained.

Where construction joints are shown on the drawitigsy shall neither
be eliminated nor located without the approvalhef Engineer.

The Contractor shall plan and arrange all the caoBbn joints to ensure
that the effect of shrinkage of the concrete isimised. The Contractor
shall submit to the Engineer for his approval drayishowing his
proposed positions of construction joints and tfte. IConstruction joints
shall generally be located as follows

Columns Joints in columns shall be at the undersfiefloor
members and at floor level.

Floors Joints shall be located at or near the meiddithe span in
slab and beam unless otherwise instructed.

Walls Vertical joints shall be away from corner.a8mg between
vertical joints shall not generally exceed 12 m.

Before fresh concrete is placed against hardenedrete at construction
joints, the joint surfaces of the hardened concsttall be thoroughly
roughened to remove laitance and to expose aggreghé surface shall
be cleaned so that all loose or soft material fakign matter, and all
laitance are removed. Immediately ahead of congrieigement, the joint
surfaces shall be dampened with water, and shalbeallowed to dry
out before placing fresh concrete.
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Compaction

The concrete shall be thoroughly compacted by meansuitable
mechanical vibrators, and carefully worked aroumal reinforcement and
embedded fixtures, under waterstops and into thessand corners of the
formwork.

The coarse aggregate shall be worked back frorfothes so as to bring a
full surface of mortar against the form, withoutrf@mtion of excessive
surface voids.

The compaction shall be such that all air or stpoekets which may
cause honey-combing, pitting or places of weakaes®liminated.

The Contractor shall keep on hand on the site foergency use, one
spare mechanical vibrator over and above thoseean u

Hot Weather Requirements

Concrete which is placed when the surroundingeampterature is greater
than 32 degree C shall have a temperature not thare 32 degree C
when placed in the forms.

In addition, the formwork and reinforcement shadl imaintained at a
temperature not greater than 32 degree C by protectold water
spraying or other effective means.

Notice of Concreting

Before concreting Contractor shall give at leasthddirs notice to the
Engineer and obtain his approval. If due noticaas given the Engineer
may require the Contractor to remove at his owreagp any concreting
so placed. Public holidays and weekends are nbeteegarded as time
for giving of notices.

CONCRETE CURING AND PROTECTION

(@)

General

Freshly cast concrete shall be protected from premadrying and
excessively hot temperatures. In windy conditiomsd breaks shall be
erected to shield the concrete surface during dhel @lacing. The
concrete shall be maintained at a reasonably acoingtanperature with
minimum moisture loss for the curing period.

The responsibility for the curing and protectiontloé concrete shall rest
entirely with the Contractor.

Curing methods which do not conform to this speaiion shall be
rejected.
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Curing

All exposed surfaces of concrete (surfaces whiehnat in contact with
forms) shall be cured by one of the following methio

0] Ponding or continuous sprinkling with water.

(i) Covering with an impermeable membrane conctle#t has taken
its initial set and that has been moistened witfina spray of
water. The covering material shall be held firmlgamst the
concrete for the full length of all edges and lapsl at frequent
intervals between so that there shall be no agutition at the
concrete surface.

(i)  The use of an absorptive cover, kept contunslg wet.

(iv)  The use of curing compounds, approved by tingieer. Such
compounds shall be used in accordance with the faetouer's
recommendations and shall not be used on any sudgainst
which additional concrete or other finishes arbélaced.

Note: In general, wax or oil-based compounds are ootpatible
with adhesives; whilst varnish, PVA or chlorinatedbber-
based compounds may be.

Period of Curing

Curing shall commence immediately after initial eéthe concrete and
shall continue for a minimum period of 7 days fodinary Portland
Cement concrete. For concrete made with high eairghgth cement, the
minimum curing period shall be 3 days.

Rapid drying out at the end of the curing periodlishe prevented.

Surfaces from which formwork has been removed leefibie curing
period has elapsed shall be cured for the remaipérgpd by one of the
methods listed in Clause 25 (b).

Hot Weather Requirements

Precautions shall be taken to avoid excessive eatpo losses from the
surface of a freshly placed concrete. Curing comgsushall not be
regarded as effective for this purpose.

If the temperature of the surrounding air is higktesin 32 degree C,
suitable barriers shall be erected to protect teshty .placed plastic
concrete from wind and sun until the concrete raaddned sufficiently to
allow covering, in accordance with Clause 25 (b)afid Clause 25 (b)
(iii), unless otherwise permitted by the Engineer.
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Protection

The concrete shall be protected from damage dueaib over-stresses,
heavy shocks and excessive vibration, particulahlying the curing
period.

All finished concrete surfaces shall be protectednfdamage due to any
cause, such as construction activities, rain anding water.

Self-supporting structure shall not be loaded iy @y which will over
stress the concrete.

CONCRETE IN WATERTIGHT CONSTRUCTION AND WATER
RETAINING STRUCTURES

(@)

(b)

(€)

(d)

General
The septic tank shall be watertight.
Waterstop

Flexible rubber waterstops shall be incorporatedcamstruction and
expansion joints as indicated on the drawings. Y8aips shall be
"Spanseal” brand of the type indicated on the drgsyi or equivalent to
the approval of the Engineer. Waterstops shalldo@gd in accordance
with the manufacturer's recommendations. Waterssbpli be supported
and maintained in their correct locations in a nenwhich will not

damage the waterstop or cause them to be piercag. damaged
waterstop shall be removed and replaced at thenegpaf the Contractor.

Slabs

Slabs with inclination not exceeding 30 degree Ishal formed with
formwork or a concrete base at the bottom face. base shall be
reasonably watertight to prevent loss of grout. Toe face shall be
floated to a fall as specified on the drawings.

Drains, pipe inlets and outlets, and gullies shalformed integrally with
the slabs. Pipe fittings built into slabs shall éavweep flange, located
centrally in the slab.

Where an additional finish is specified, the toptleé slab shall be left
with a scratched finish to facilitate bonding o thdditional finish.

Walls

Walls shall be formed with formwork held in postidy strutting and
bracing or by specially designed metal bolts. Halested in the wall by
the use of special tie-bolts shall be grouted hastkg an approved non-
shrink grout.
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Wall shall be cast in lifts, with each lift not eeding 2,400 mm unless
otherwise agreed by the Engineer. Concrete shatlldeed with care so
that it can be compacted around the waterstop arttas free fall of the

concrete will not cause the waterstop to fold. @aching the horizontal
construction joint, the top of the concrete shallrammed by a specially
designed hammer.

The joint shall be properly prepared before thet itk of concrete is
placed. The joint surfaces of the hardened congleddl be thoroughly
roughened and cleaned so that all loose or sotnmagtall foreign matter
and all laitance are removed.

Immediately before placement of concrete, the jeimill be dampened
with water and kept moist until the next lift isaped.

Testing

The Contractor shall provide all necessary tesfioig watertightness
whenever the Engineer directs.

The water retaining structure shall be tested inomtance with the
following procedure :

When concrete work on the water retaining struchae been completed
and concrete has attained its design strengthydfote the application of
any surface finishes such as plastering, tilingtamking the water
retaining structure shall be filled with water atade not exceeding 300
mm height per day.

When the water retaining structure has been filkeshall be left full for a

period for at least seven days, during which rezavdl be kept of any

drop in the water level, and any leaks through svaiid joints noted and
clearly marked. After the seven days period hapseld, the structure
shall be emptied and all leaks made good. Retestiay then be carried
out to the above procedure, until all leaks havenbéocated and
eliminated.

Defective Work

When in the opinion of the Engineer damp patchdsakage of water in
the finished works are due to failure of the Carttsato comply with this
Specification, the Contractor shall bear the cdstmaking good all
affected work together with any retesting.

CONCRETE BELOW GROUND LEVEL

Any ground water around construction to excavagasshall. be kept clown to
an approved level by dewatewring, until thee isdamger of flotation due to
hydrostatic pressure.
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Concrete in foundation and work below ground lestehll be protection from
admixture with subsoil, or other deleterious maisriduring and Subsequent to
placing.
4.28 FLOOR HARDENER
Floor hardener shall he applied to floor surfaceene specified on the drawing.
4.29 IN-SITU FINISHES TO UNFORMED SURFACES
@) Scratched Finish

Where a scratched finish is specified, the follayvjprocedure is to be
adopted :-

After the concrete has been placed, struck offsohbdated and levelled
to Class C tolerance, the surface shall be rougheiih stiff brushes or
rakes before final set.

(b) Tolerances

The surface of the concrete shall be finished asiBpd to the tolerances

listed below :

Class A True planes within 3 mm in 3 m, as deteeatiby a 3 m
straight edge placed anywhere on the slab in aegtibn.

Class B True planes within 6 mm in 3 m, as deteechiby a 3 m
straight edge placed anywhere on the slab in amegtitn.

Class C True planes within 6 mm in 600 m, as detexdhby a 600
m straight edge placed anywhere on the slab in any
direction.

4.30 REMEDIAL WORK

The Contractor to be responsible for carrying duhecessary remedial work to
shrinkage cracks or other defective work, and & aay leaks or penetration of
moisture. Any defects in watertightness appeariadnd the Defects Liability
Period to be rectified by the Contractor at his @xpense and to remain dry for
a further period equal to the Defects Liabilityipdr in the even of any moisture
penetration during this further period the Conwadtb rectify the said leakage as
aforesaid.

No cutting or drilling of watertight concrete forogkets or fixings will be
permitted, unless authorised by the Engineer.

Shutter bolts or fastenings for formwork, necessita the use of fixings
embedded in the concrete, to be such as not toinrtipawatertightness of the
structure, and to he subject to the approval ofEhgineer. The use of shutter
bolts necessitating through holes shall be suljject&ngineer's approval.
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DFFECTIVE WORK

If at any time the Engineer considers concretegaléfective, such work to be
immediately removed, and replaced at the Contractapense.

TELEPHONE TRUNKING

Electrical conduits, telephone trunking and othgrep may only be bedded in
floor and other structural members after inspectind approval by the Engineer.
Electrical conduits and telephone trunking will geadly be placed on top of RC

slabs and bedded in screeds before applied flo@hies. Where approved by the
Engineer, trunking may be fixed in the floor slaidar the top reinforcing steel.

Ensure that no concrete enters the trunking dudogcreting. Set-down at

trunking junction shall be approved by the Engineer

DAMP PROOF MEMBRANE

0.125 mm thick polyurethane sheet Grade 500 orrodtigeial and approved
vapour barier shall be laid under the ground fislab.

Joints are to be thrice 50 mm folded and staplgdtteer.

WATER PROOFING

The floor slab of the toilets and plant room floglab shall be applied with
“Hitchins Vandex” or approved equivalent concregnentitions waterproofing
system consist of “Vandex Super” @ 0.75k§and vandex premix @ 1kgfrall

in strict accordance to manufacturer’s instruction.

The reinforced concrete gutters shall be laid withitchins Traffigard”
waterproofing system.

The contractor and the manufacturer shall jointigvile a warranty of ten (10)
years to the owner commencing from the date oftimalccompletion.
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SECTION 5 - ETERNAL WORKS

5.1

5.2

5.3

GENERAL

The relevant reference to materials, goods and manship under the headings
of the foregoing specification apply equally to t&mal Works.”

SITE EXCAVATION AND FILLING

Excavate and/or fill the area of the site to theration levels shown on the
drawing. Stated difference in levels to be attaioeaxcavation and/or filling.

Areas to be filled, are to be filled in 150 mm leyeand consolidated to the
satisfaction of the Engineer. On no account igfilto be laid on top of turfing.

From embankments and gradients to the directionth@fEngineer, trim and
prepare surfaces of excavation and/or fill to reediardstanding, etc.

CONCRETE ROADS AND HARDSTANDINGS
@) Formation

Carry out work on formation only after completiohsoibgrade drainage,
culverts, service pipes or any other work which nafect the road

construction; unless otherwise agreed by the Ewegingrim, level and

grade formation of the area of the roads and handgtg to form required
cambers and gradients and consolidate with 10 tmwep roller. The

formation shall be so graded to drain surface watsrde ditches or other
drainage system. Any subsidence or movement to bBdenup with

laterite gravel, quarry waste or other approvedenms, rolled again,
until a uniform surface is attained.

(b) Sub-base

Provide crusher run materials, placed and spreadigwn formation to a
compacted thickness as shown on the drawings dlirasted by the
Engineer. The materials shall be crushed rock ol darable particles or
fragments of crushed rock from a source approvethbyEngineer. Lay
crusher run in layer of 200 mm (maximum) thickndds)d with quarry
waste to fill in voids and rolled with a 10 ton pawoller. Add additional
guarry waste where necessary and rolled again wmatilappreciable
subsidence or movement occurs under wheels.

(c) Surfacing

The surfacing shall be reinforced with 2 layer8MC A8 and laid with

Grade 20 concrete at a thickness of 150mm. Theretmis to be well
compacted and graded at 1:30 across the sectiganSbon joint shall be
provided at every 3.0m along the concrete carriagyew
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WALKWAYS/FOOTPATH

Trim, level and grade formation of area of walkwagsfalls and consolidated
with 10 ton power roller. The formation shall beggaded to drain surface water
to storm water drains and other drainage systerg.sibsidence or movement to
be made up with laterite gravel, quarry waste beotapproved materials, rolled
again until a uniform surface is attained. Lay sdmidding on formation to
receive concrete pavings. Lay concrete grade 2@ tinickness of 100mm
reinforced with 1 layer of BMC A7. Cast concrete lkveays in bays not
exceeding 6 m in any direction. Finish surface dfllkways to be a texture
approved by the Engineer.

KERBS

Provide precast concrete kerbs to details and wimelieated on the drawings.
The kerbs shall be half battered by hydraulicalfgssed or table vibrated in
strong well made steel moulds with rounded frongjesd The kerbs shall be
constructed of concrete, Grade 20, laid and hauhulih mass concrete, Grade
15. Straight kerbs with outlet channel shall bestarcted and reinforced as
shown on the drawings. Bed kerbs on concrete bdbecement mortar (1:3).

Kerbs shall be jointed with cement mortar (1:3)sH pointed.

CAR PARKING LINES

Prepare, clean surface of metal road and paintctvabs of reflective car parking
lines, 100 mm wide as shown on the drawings.

PROTECTION OF SITE, ETC. AND DRAINS

Provide for the protection of the area of the ditetn and by the effect of soil
erosion, keep surface water drains, etc. free fibstruction by silt, from
whatever cause arising including excessive rainfadm Date for Possession of
the site, to Date of Practical Completion of theri¢o

Any remedial work and making good under this hegdmill be at the
Contractor's own expense and will be executed ¢oetttire satisfaction of the
Engineer.



65

SECTION 6 - BRICKLAYER

6.1

6.2

6.3

6.4

SCOPE OF WORKS

The work included in this section covers the su@sig erection of all brickwork
and blockwork.

The whole of the work shall be carried out in ademce with the drawings and
details.

BRICKS

Bricks shall be first quality standard grade claighs of local manufacture well
and evenly burnt, free from cracks and other defatdrd and sound and shall
ring when struck. The average compressive stremngikn tested in accordance
with B.S. 1257 shall not be less than 70 kg peasg centimetre. All bricks shall
be of nominal dimensions stated in B.S. 657 forel'gp(66 mm) bricks, unless
otherwise approved and shall be square and cléamiform size and shape with
a frog on one or both bed faces. Bricks shall ppéouthe standard of a sample of
each type to be approved by and deposited witltiygneer.

The Contractor shall allow the Engineer to takeitamithl samples of bricks of
each type from each consignment, free of chargeaesting as required.

CEMENT

Cement is to be Portland Cement from approved naatwfers and shall comply
with B.S. 12 - 1958 for Portland Cement.

Cement shall be delivered to the site in moistumoipcontainers bearing a test
seal indicating that it has been tested and pdsged approved testing authority.
At no time prior to being placed in the concretexenishall cement be removed
from the manufacturer's container and stored in @hgr receptacle. Cement
shall be supplied in bulk only with the written apyal of, and under conditions
required by the Engineer.

Cement in storage shall be kept dry. It shall foeesl in a shed or room with a
floor raised off the ground and with walls and rdb&t will ensure effective
protection against weather and damp air. Cemeall ble used as nearly as
practicable in the order in which it is receivednr the suppliers. Cement which
has become lumpy or partially set will be condemared must be removed from
the work immediately.

SAND
Sand shall be clean, sharp, hard, strong uncoatadsgof natural sand, well

graded and to approval. Requirements of sand alsl be as described under
"Concrete".
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LIME

Quick lime is to be properly slaked and run to yattd matured for at least two
weeks before use.

Hydrated lime shall be of best quality of an apga\wrand run to putty and
mixed with sand and water and allowed to stanchtdeast sixteen hours before
use.

PRECAST CONCRETE BLOCKS OR VENTILATION BLOCK
Precast concrete blocks or ventilation blockIst@ahply with B.S. No. 2028.

Before placing an order for blocks, a sample oflikatks shall be submitted to
and approved by the Engineer. All blocks subsedygmbduced for use in the
works shall be equal or superior to the approvedpda Further samples shall
be selected from time to time by the Engineer éstihg.

All blocks shall be at least 28 days old befase.u

GLASS BLOCK

Glass Block shall be as specified with 2 No. of @ aiameter mild steel wall ties
at interval of every 2 horizontal courses and e8mertical blocks and bedded
and pointed in cement mortar and pointed on bathsswith white cement, all

installed in strict accordance with the manufaatareinstructions and
recommendation.

All glass block shall be installed truly vertiGaid straight.
WATER

Water for mortar shall be clean and free from adid, alkali, organic matter or
other deleterious substances in suspension otutis

MORTAR

All brickwork shall be built in cement mortar, usteotherwise approved or as
otherwise stated and shall consist one part of neneethree parts of sand by
volume.

Mixing of all mortar shall be done by means of ach@mnical batch mixer or by
hand on a clean watertight platform of adequate. siz

All materials shall be accurately gauged. Mortaallsnot be used after one hour
has elapsed from the time the cement was addeiteolitehas commenced to set.
Retempering of hardened or partly hardened morianat be permitted.
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REINFORCEMENT

All half brick walling is to be reinforced with 63m "Exmet" or other equal and
approved expanded metal reinforcement at every foourse, the bottom-most
reinforcement being two courses above floor levall brick-on-edge walling
shall be similarly reinforced at every third course

CAVITY WALL TIES

Cavity walls are to be bonded together with zinated mild steel wall ties
comply with B.S. 1243 vertical twist type or buftetype.

TIES TO COLUMNS

Where brickwalls abut or carry across the face ofurons and walls, the
Contractor shall provide at every fourth brick jon6 mm diameter by 450 mm
mild steel rods one end cast into concrete.

DAMP-PROOF COURSE

Damp-proof course shall be fibre based membrankessirotherwise stated, in
accordance with B.S. 743 Type 58 and located géyef&®0 mm above ground

floor level, laid full widths of walls and lappedQ@ mm (minimum) at intersec-

tions, junctions, etc., and free from tears and ¢ai a bed of cement mortar (1:3)
and neatly pointed on exposed edge.

NOTICE TO OTHER TRADES

Before commencing any brickwork, the Bricklayerlslsanfer with other trades
to ensure that all pipes, conduits, drain sleeliets, hanger, door and window
fixing lugs or timber pellets or any other matesiakcessary to be installed in the
brickwork at the time it is built, have been fixedprovided for.

CUTTING, CHASES AND RECESSES ETC.

Cutting of openings for other trades shall beide® as much as possible.

All chases, fair and raking cutting, beam fillingprbelling and cutting grooves
for flashings shall be formed or cut as required.

All ducts, recesses for service lines and the §kall be formed to the correct
dimension.

Neatly cut brickwork to rake at underside of istair roof trusses, gables, etc.
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LIMIT OF BRICK LAYING

No brickwork is to be built off or supported onmnfgirced concrete beams, slabs
or concrete encased structural beams until mininfusiays after formwork and
props supporting the concrete items have been rethoCare shall be taken to
avoid the stacking of bricks which may induce esogsconcentrated load on the
structure.

WORKMANSHIP

All brickwork shall be of the highest standard anacuted by fully competent
tradesmen. Lay all work perfectly plumb, true &kl and in even plans.

All brickwork shall be set out and built to the dinsions, heights and
thicknesses as shown on the drawings.

All bricks shall be well soaked in water beforertgeused, the beams wall etc. on
which they are to be laid is also to be wettedyt d

All bricks are to be well buttered with mortar befdeing laid and all joints are
to be completely filled with mortar as the work peeds. Single frogged bricks
are to be laid frog uppermost.

Brickwall shall be laid to rise four courses to thet. All half brickwork shall be
in stretcher bond. All brickwork shall be carrieg uniformly, no portion under
construction being raised more than 900 mm abowghar at any time. All
perpends, quoins etc. are to be kept strictly petigelar, true and square and
every course is to be kept truly level. Brickwak225 mm thickness or more
shall be laid in English bond unless faced, in Whiase lay such 225 mm wall in
stretcher bond and tie each skin to other with Wae as specified.

BUILDING IN

Build in all anchors, water stops, lintols, sillsdathe like and perform all sundry
labours as required and as shown on the drawintfgeasork proceeds.

Cutting out of brickwork by other trades will no¢ lpermitted. The Bricklayer

shall leave in the structure the necessary holepif@s and other works required
by any Nominated Sub-Contractor. He will do alkticyy necessary and all

patching and making good required after all otmadds have completed their
work. Neatly cut brickwork to rake at undersidestdirs or roof trusses, gables,
etc.

BUILDING IN WOOD FRAMES

Opening for doors, windows, vents, etc. are to mperly marked out and left
unbuilt until the wooden frames have been fixedasition.

All timber frames are to build in as the work preds and the back of frames to
have one coat of aluminium wood primer before fxin
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All door frames, window frames, vent frames, plagés. are to be bedded in
cement mortar (1:3).

KEY FOR PLASTER

All joints of brickwork to be plastered, rendered screeded are to be raked out
to form a key.

PUTLOG HOLES

All putlog holes shall be carefully, properly andntpletely filled up on
completion of walling works and before any plastgris commenced.

TESTING

All brickwork and blockwork shall be tested in aotance with the relevant
British Standards.

COMPLETION AND CLEANING DOWN

On completion, make good all damaged joints on sg@daces of brickwork and
make good after all other trades.

Clean down all exposed faces of brickwork througheith a solution of diluted
hydrochloric acid and clean water and afterward¢h valean water only to
remove surplus mortar, stains and dirt.

FLASHINGS

Rake out joints of brickwork for flashings, raket@nd enlarge joints for turn-in
of asphalt where required, and point in mortarpesiied for the brickwork.

SUNDRY LABOURS

Leave or form all holes, mortices, chases, etct,ard fit brickwork around

steelwork and concrete works, build in ends ofgilists, etc., and carry out all
other labours shown on the drawings or as necegearthe execution of the
work.

All bolts, brackets, lugs, etc., are to be grouteghinned in solidly with cement
mortar, and holes and chases for pipes, conduis, a&e to be packed solidly
with cement mortar or fine concrete.

FAIR FACE

All exposed brickwork which is not to be plasteedd. is to be built with a fair
face and pointed with a neat flush joint (intermabr struck joint (externally) as
the work proceeds. The face of the brickwork i®éokept perfectly clean as the
work proceeds; no subsequent rubbing down will drenitted.
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FACINGS

Faced brickwork is to be carried out in specialirfgcbricks obtained from a
source approved by Engineer. Samples should be igadntoEngineer for
approval before ordering.

Face work shall generally be laid out from the et unbroken wall surfaces
and shall be symmetrical. No portion of the wonkalsbe carried up more than
one scaffold height above any adjoining part. Wdrk shall be of the highest
standard and executed only by fully competent sads. Lay all work perfectly
plumb, true and level and in even plans.

All face work shall be in stretcher bond. Exterfede work shall have 9 mm
square raked horizontal joints and flush verticahts. Internal face work shall
have cut and struck horizontal joints and flushigat joints. The mortar for all
joints shall be coloured to match the face worla®directed. Should the colour
admixture exceed 2% (by weight) the amount spetiie cement volume shall
be increased by the equivalent volume of the addéxliring.



71

SECTION 7 - PLASTERER, PAVIOR AND TILER

7.1

7.2

7.3

SCOPE OF WORK

The work described within this trade shall includé labour, tools and
equipment, securement, devices, scaffolding an@nmatg of every character and
nature, and the performance of all operations fmeation with all finishes. The
words plastering and rendering are synonymous gmnime.

SPECIFICATION AND CODES

All applicable standard specifications and codeallsbstablish a minimum
standard of quality and shall not be construeceta bmit of perfection or quality
for any of the materials to be furnished or uttlise this work. Engineer reserves
the right to select and/or accept only the bestiggaof standard products which
in his opinion will provide finished work of recoged performance,
characteristics suitable for the various and redpecsurfaces. Materials of
guestionable or unknown quality shall not be thgestt of approval request.

The following specifications and codes of practie#l serve as a basis for
approval of minimum standards of materials applehereto.

Portland Cement BS 12

Sand BS 882, 1198, 1199, 1200

Hydrated Lime BS 890

Plastering Code of Practice CP 211

Metal Lathing BS 1369, 405
GENERALLY

The Contractor should refer to the Schedule ofdRies for the location of the
various types of finishes required on floor, waidtlaceiling.

The following clauses describe the materials anckmanship requirements and
the application of the various finishes.

All areas to receive applied finishes shall be kiepe from oil, grease, paint,
smoke stains, oxide stains and other deleterioostances.

All temporary holes and faults in alignments esball be rectified by the various
trades as the work progresses.

All fixing, conduits, pipes, sleeves, junction bexetc., of all trades shall be
correctly located and securely fixed and anchonggoisition before the plasterer
commences work.
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Touching up or making good to render after othadds shall only be executed
by skilled plasterers.

The work shall be carried out in an approved secgidn allow all following
trades to comply with the time schedule, e.g. & tafowance shall be made for a
sufficient drying out period of plastered or reratbrsurfaces to allow for the
application of paint or other applied finishes.

If cracks, blisters or any other faults in rendeoeglastered work appear at any
time before the expiration of the maintenance pkribiey shall be cut out,
stopped, pointed and made good and the whole waliseas affected must be re-
painted, all to the satisfaction of and as inseddty the Engineer.

All surfaces to be plastered or screeded, inclugngvious coats, are to be
brushed down to remove all dust and loose matanidlare to be well wetted.

All undercoats and screeds to receive tiling, pgveic., are to be well scratched
with a wire comb or trowel to form a key.

Each coat of plaster or screed is to be preventau drying out too rapidly
where necessary by spraying with water or othems\eas directed by Engineer.

Undercoats and screeds are to be allowed to seaitfleast seven days before
application of the following coat or of the tilingaving, etc.

Finishing coats are to be perfectly even and, tamd of consistent finish.

The Contractor shall be responsible for finishit@pfs flush with all margins
against which they abut. Special care must bentda&eprotect the underbed
surface until handed over to those responsibléi®taying of the floor covering.
The various sub-contractors concerned in layingrflmishes shall upon laying
the first place of their products automatically emicwithout reservation the base
upon which it is laid and the edges up to whicfinishes and no subsequent
claim as to the suitability or otherwise of thedasd finishes will be considered.

Any portions of the works which become drummy arde shall be cut out and
relaid without extra cost to the Employer.

Floor finishes shall not be laid until wall ace€iling finishes are complete.
MATERIALS

The materials used for finishes shall be of the esaality as the materials
described for concrete.

Cement shall be as specified under "Concretor".
Sand shall be clean sharp pit or river sand free floam or vegetable matter and

well screened. If there is any sign of vegetablédoamy matter in the sand it
must be sieved and washed before using to thdaszion of the
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Architect/Engineer, coarse for first coat and fsgieved for the finishing coat,
100% to pass a No. 7 BS sieve.

Hydrated lime shall be as described in "Bricklayer"

Plasticiser shall be of the approved type and $lethixed strictly in accordance
with the manufacturer's instruction and to BS 4887.

The Contractor shall assure himself that water{imgoagent selected are
chemically compatible with other additives of fines.

Water shall be fresh, clean and free from deletisrimatter, used in measured
guantities sufficient to maintain correct reguliaspicity.

Water-proofing compound shall be as specified araégnd approved compound
used in conjunction with the manufacturer's ingtaunc

MIXING

All materials for rendering and screeding shallaoeurately gauged by volume
mixed thoroughly in a dry state and again mixedhwitater to an even
consistency on proper watertight boarded platform.

Materials which have taken their initial set mist be re-tampered or re-used.

Mixing Boxes shall be kept free of all set or harelé materials. The mixes shall
consist of materials described above in the propods herein stated.

PREPARATION OF SURFACES
(@) Preparation of Brick and Masonry Surfaces

All joints to brickwork, blockwork, masonry, et@ teceive other finishes
are to be thoroughly raked out not less than 9mep de form a key. All

such surfaces are to be well wetted immediatelgreethe application of
applied finishes.

(b) Preparation of Concrete Surfaces

All concrete walls, columns, beams and soffitséglastered or rendered
are to be treated with a slurry of cement and ebaand (1:2) mixed to
the consistency of a thick slurry either thrownamna spatterdash coat or
brushed or stippled. The slurry is to be appliechmediately after
removal of the formwork and is to be wetted withtevaone hour after
application and left to harden. Any concrete stefawhich have been
allowed to mature before slurrying are to be lightacked all over to
form a key, wire brushed down, well wetted and reda. Before any
plaster and screed is applied the spatterdash sadightly brushed to
remove loose particles, dust, etc. and well weiigd water.
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CEMENT AND SAND SCREED

Cement and sand screeds are to be laid as redoirdldor or roof finishes or
wall tiles, shall be finished even and true todRact line, level or falls required.

Screeds to receive tiles bedded in cement moratoane scratched to form keys;
those to receive thermoplastic and similar pavingdded in mastic or adhesive
are to be finished smooth, all to the satisfactobrthe Engineer and the Sub-
contractor applying the floor finish. All screetis be fully bonded to concrete
base.

No screed is to be less than 12mm thick unlesswibe specified. Screeds for
pavings are to be adjusted in thickness to alloffeing adjacent pavings to
finish at the same level.

All screeds are to be (1:3) cement and sand mix.

Finish described as water-proof shall be as aboveslall have approved water-
proofing additive used strictly in accordance wilte manufacturer's instructions.

All wall backing screeds to receive ceramic and aisles are to be mixed with
approved adhesive cement as described in the &ilQuantities and installed
strictly in accordance with manufacturer's instiQcs.

CEMENT PAVING

Cement paving shall be of cement and sand (1:3hefthickness required. It
shall be laid in alternate bays not exceeding &@&@e in either direction, unless
otherwise approved and is to be finished with adhsteel trowelled surface.
Excessive trowelling, resulting in formation of itence", is to be avoided. The
concrete surface to receive paving shall be prepasalescribed before.

Joints shall be filled with approved sealing paund.

Paving is to be damp-cured for at least seven dgs laying by covering with
sand or sacking kept wet or by other approved means

COLOURED CEMENT PAVING

Coloured cement paving is to be as specified fanesg paving, but with
approved coloured cement or an approved colourdmgpound. Mixing is to be
thorough to ensure even colouring, and care ittaken to ensure matching of
successive mixes by exact proportioning and by afsenatching aggregates.
Paving of irregular colouring will not be accepted.
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CEMENT SKIRTINGS

Cement skirtings where required are to be formezement and sand (1:3) of the
height and profile specified, and are to be tromeekmooth. On flush skirtings a
12mm wide V-joint is to be formed at the junctionittwthe plaster over;
projecting skirtings are to be finished with a rded top edge. Skirtings over
cement pavings are to have a 12mm diameter cowbeajunction with the
paving.

All mitred angles, stop ends, etc. are to belnéarmed.

Coloured cement skirtings are to be colouredessribed above for paving.
CEMENT AND SAND PLASTER

€)) Workmanship to Plastering

All plastering work shall be carried out by competéradesmen and
approved equipment.

The Plastering Sub-contractor shall comply withralevant "Codes of
Practice” and shall generally satisfy himself ttadit surfaces to be
rendered are in a satisfactory condition and hawweifect and
unsatisfactory backgrounds rectified before comnmgnaork.

Clean all surfaces with heavy wire brush to remaNelust, dirt or loose
rust from metal work. All pipe conduits, etc., Biee correctly chased in
and well anchored and of sufficient depth to permétisfactory
concealment without surface blemish to renderindill temporary
grounds and screeds shall be fixed and sufficierdkbess shall be
allowed to finish on correct plane.

All permanent grounds and fixing plugs shall berecily located and
fixed, all expanded metal wrappings, etc., shallsbeurely fixed over
lintels, joints between different materials, banék conduits, pipes,
expansion joints where applicable and other simganditions before
rendering.

Render coats shall be applied with sufficient puess$o thoroughly fill all
voids, chipping, chasings, rakings, etc., and wkiness 12mm nominal, 6
mm minimum, 19mm maximum in one operation screaxded

Heavily cross scratch render coats before inigalts provide mechanical
key.

All coats shall be wetted before commencing sading coats.
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All surfaces shall be finished flat, even, strajgbvel and plumb, hard
and true and free from cracks, stains, blistergewearks, and other
imperfections. All angles shall be straight andetrand all curved
surfaces even and true to radius, with small "\it®formed straight and
regular at junctions with other materials.

Where practical each coat in any one plane shalfirished in one
operation.

When undercoats are thoroughly set and dry thetyapp next coat.
Unless otherwise stated, all rendered surface$ Isbalarried out at least
50mm above the level of false ceilings.

Finishes shall be carried behind all fittings, Wiegtbuilt in or not, down
to floors where paved skirtings do not occur andl hgp to all jambs and
frames, turned into window reveals, beads and acsits where tile
finish is not specified and into jambs and headsalbfother external
windows.

Carry out work during suitable weather conditionsl @bviate effects of
uneven suction.

Protect all openings to prevent draughts. All fieid work shall be
protected against damage. In the event of accidelai@mage the work
shall be repaired immediately by competent tradesamel as directed by
the Engineer.

Cement render surfaces shall be kept moist by aegyraying for seven
(7) days after application.

Angles

External angles on internal or external plastertarbe slightly rounded,
and internal angles are to be slightly coved.

External Plastering to Wall and Column

Unless specified otherwise on the drawings or desdrotherwise in the
Bills of Quantities, plastering to external coneretwalls, column,
brickwall, etc. shall be carried out in two (2) t®as follows:-

0] 10mm Undercoat of cement and sand (1:3 by velum
(i) 10mm Finishing coat of cement, lime and sahd (6 by volume),
finished with a steel trowel or wood float as diest

Unless specified otherwise on the drawings wall ebldmn above false
ceiling shall be plastered accordingly.
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Under no circumstances shall the total thicknessth&f plaster be
exceeding 50mm. If the total thickness of the jglakias to be exceeding
50mm in order to achieve the required verticalitythee finished wall or
column, the Contractor shall, at his own cost, psap to the
Architect/Engineer for approval a method stateni@ntarrying out the

Work satisfactorily and all cost involved in thigddational work to the
plastering work shall be borne by the Contractor.

(d) Internal Plastering to Wall and Column
Unless specified otherwise on the drawing as desdrotherwise in the
Bills of Quantities, plastering to internal brickeko and blockwork,
concrete wall and column shall be carried out ia {®) coats as follows:-
0] 8mm Undercoat of cement and sand (1:3 by volume
(i) 8mm Finishing coat of cement, lime and sand @ by volume),

finished with a steel trowel or wood float as diest

Unless specified otherwise on the drawing, wall aollimn above false
ceiling shall be plastered accordingly.

(e) Plastering to Soffit of Concrete Slab and Saled Soffit of Beams
Unless specified otherwise on the drawing or dbedriotherwise in the
Bills of Quantities, plastering to concrete soffitd beams is to be carried
out in two (2) coats as follows:
0] 8mm Undercoat of cement and sand (1:3 by vojJume
(i) 8mm Finishing coat of cement, lime and sand.@ by volume),

finished with a steel trowel or wood float as dtest
Unless specified otherwise on the drawings, not@ta® concrete slab
and sides and soffit of beam behind false ceiling.
7.12 WORKMANSHIP TO PAVING/TILING
@) Generally

All work shall be executed by experienced tradesmeaiccordance with
the specification and to the satisfaction of thgigeer.

The Contractor must ascertain and finish the wook the exact
requirements of Sub-contractors for respectiveiagginishes.

Materials shall be mixed in sufficient quantities immediate use and not
to be used after one hour has elapsed from thei@adif water. Gauges
are not to be mixed with each other or old stuémgpered.
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Screeds and pavings shall be laid and finishedttaeaand even surface
and to the exact thickness as described.

All render or tile work on walls shall be completadd rooms and spaces
kept clear of all plant and other equipment befmymmencing the floor
screeding and laying of finishes.

No paving shall be applied in unsuitable weathetess adequate
protection is arranged before hand to the approfvide Engineer.

The Contractor or his Sub-contractors must satisgmselves as to the
suitability of all surfaces by testing with a metar standard chemical
processes that the correct requirements are oldtgner to laying any

covering.

They shall report in writing to the Engineer anyndiion which in their
opinion will affect the satisfactory execution betr work or endanger its
permanency as it will be considered.

Paving or finishes shall not be applied on any wuaitkich may be
unfinished, imperfect, wrong or in an improper ciiod to receive
pavings and such work shall not be covered uproeshed against until
same has been rectified and authority to proceeshddy the Engineer.

The Contractor or the Sub-contractor are requiceda all making good
of work described in this trade after all othedes.

The Contractor shall make certain that any curimgound used shall be
guaranteed to bond all types of vinyl tiles or s$tk®ring.

The Contractor shall provide for proper curing bfrard surfaces, floors
and screeding by keeping surfaces well wetted &vegmt premature or
quick drying. All finished floor surfaces shall l@@equately protected
from damage.

Surface Finishes

The surface finish of floor base screeds and agpiieshes shall be in all
cases finished to the heights above the structoosicrete slab as
indicated on the drawing. The nominal thickness@ked shall vary to
take up the different thicknesses of floor covesings specified or
indicated on the drawings.

All floor finishes where required shall be gradegmy to out-lets so that
no floor holds "Standing Water". Unless otherwgpecified, the finished
floor shall have a minimum average thickness of 26m

GLAZED WALL TILING

Glazed wall tiles are to be sound and free fronekand crazes, and are to be of
regular size and shape and even colour.
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Tiles are to be bedded on to the prepared backinged as described using
cement grout or approved waterproof adhesive a@gloihts are to be grouted in
white cement. Tiles are to be soaked in wateratoleast three hours before

laying.

Tiles are to be laid to regular line and patterrreagiired, with even joints not
exceeding 1.5mm wide. Tiling to ends of wallgds or piers, or other narrow
surfaces between two external angles is to bewtetyonmetrically in the width.
Tiling is to be set out where possible so thattibes$ occur only at internal angles.
Where cushion edged tiles are used, no cut edgdilaf is to abut an uncut edge
except at an internal angle; otherwise, both @esto be cut. Tiles are to be
sorted and set out so as to minimise the effeangfunavoidable minor variation
in colour.

All cutting is to be neatly and accurately carreaat. Holes for screws or bolts
are to be drilled with a special drill, and not.cut

Unless otherwise specified, tiling at external asghnd exposed edges such as
tops of dadoes and edges of splashback is to ishdich with rounded-edge tiles,
with the correct special fittings for all anglegtéon.

Wall tiling is to be laid to project, slightly motéan the thickness of the tile in
front of the adjacent wall plaster; the thicknesshe screed under is to be such
as to ensure this.

MOSAIC TILING

Mosaic floor tiles shall be as specified or othqua and approved of selected
colours, fixed face downwards with an adhesive pdyaeking to patterns or

designs as selected by the Engineer. The mosag diiall be transferred to the
cement screed surface and when dry, the papertshalbshed off. The joints of

the tiles shall be filled with cement grout compbsé one part of cement to one
part of sand (1:1). When the grout has set, apjlaa grout shall be cleaned off
and the whole surface covered with a layer of sendirected.

Mosaic tile floors shall be laid on cement and séh@) screed to make up the
total thickness as required and be made to fallgwewards water outlets.

Mosaic tiles skirtings shall be formed on cemend aand (1:3) screed to the
height and total thickness as required. Providdobo courses on splay at
junction with floor paving.

CERAMIC, HOMOGENEOUS AND QUARRY TILE

€)) Generally

All tiles shall be as specified and laid by tileydas approved by the
Engineer to pattern provided during the Construcgieriod
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All tiles shall be properly set out, prior to laginto ensure that the joints
are regular and continuous, and to minimise unlsighitting. Tiling shall
be carried out such that joints locations and flopipatterns meet with
approval.

All tiling work shall be laid to pattern as diredteor approved by
Engineer. The Contractor shall agree patterns,tgoipatterns and
locations with the Engineer before commencing @ work. No claim

made on grounds of failing to include this requiesmin the contract sum
will be entertained.

Provide a layer of sawdust or other approved ptotcovering over
newly completed tiled floors and maintain and rerasvnecessary, and
clear away on completion and clean, polish anddedézors in perfect
condition.

The work shall be guaranteed by the Contractorafperiod as required
against defects in materials and workmanship. Abeg®ming drummy,
sweating, discolouring or showing other defectslish@ removed and
replaced at the Contractor's expense.

Materials

All tiles used shall be as specified and of appdolveand, colour, pattern
and manufacture. The Contractor shall submit sasnpted/or coloured
catalogues to the Engineer for selection and agproefore placing any
order.

All joints in floor and wall tiles are to be poimtén white cement tinted to
match the colour of tiles.

All tiles shall be of first grade quality.
Laying

Screed shall be laid after concrete slab has besmughly roughened,
cleaned, wetted and spread with a layer of neatenésiurry. Screed shall
be 1:3 cement and sand. The setting bed for tites shall be of neat
cement grout of the right consistency.

The wall tile shall be set to the backing screethwieat mastic adhesive
cement which shall be a chlorinated and isomerizedber based
waterproof adhesive of approved manufacture. UWnleescribed
otherwise backing screeds for wall tiles are to mith ‘Laticrete’ or
equal and approved synthetic glue to manufacturestsuction. Wall tiles
could be bedded on to the backing screed in neag¢regrout only if the
Engineer approve it. All tiles after pointing arelie thoroughly cleaned
and polished to the satisfaction of Engineer.
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(d) Certificate of Quality

A certificate of Guarantee of Quality from the méauturer shall be
produced to ascertain that tiles supplied (wall #ooks) are of first grade
quality.

EXPOSED GRANOLITHIC PAVING

Exposed granolithic paving shall be laid to thekhess specified or shown on
the drawings.

Exposed granolithic paving shall compose of 2 paeiment, one part of clean
washed sand and 5 parts of granite chippings. Taeitg chippings should be
able to pass a 13mm sieve and retained by a 5mvae;diee chipping shall be
thoroughly washed and free from dust. The compositf the granolithic paving
may be varied only with the express approval ofhgineer.

Paving shall be finished to a perfectly smoothweied and even surface, or
finished to falls as required. Just prior to finisktting of the paving, brush
surface with a sponge or wire brush to expose amgppurfaces and wash out
cement with clean water. The whole of the finishfare shall be free from
discolouration and in perfect finish to the satsifan of the Engineer.

Cure granolithic paving finish for 7 days by ke® damp.
JOINTS IN TILING

Grout all joints in tiling work with neat white Ptand Cement and point all joint
to form a smooth flush surface.

All vertical and horizontal joints shall be accelgtformed so as to be uniformly
even and true plumb and level in both directions.

Where required grout shall be coloured to matchtiles. All joints between
plumbing or other built in features shall be madthwght coloured mastic non
oil migrating caulking compound.

JUNCTIONS

Where floor finish materials differ on either sidedoorways, materials shall be
joined under doors.

COVERED WORK AND FIXING THROUGH TILES

The Contractor and his tiling contractor shall nibi@t they shall not proceed with

the installation and setting of any tile work tlcatvers and conceals the work of
the mechanical and other trades until it has bespeicted, tested and approved
for concealment.

All like work set around pipes fittings and fixtgrehall be neatly and accurately
cut after scribing profiles required so as toifjhtly around same.
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Fixing through tiles for wall fittings shall be derby the tile layer who shall do
all necessary drilling and take delivery of anddipansion bolts or screw fixings
from other trades as required.

CARPET
Carpet shall be as specified or other equalagmioved type.

Sample shall be submitted for approval prior tagiaent of orders. Sample shall
also include underlay and other accessories.

The Contractor shall submit drawings showing posgiof all seams and obtain
the Engineer’s approval before commencing work.

Before laying carpet, all work by other trades lie tarea and vicinity shall be
kept out of the area.

The temperature of the area shall be maintainedhirwithe manufacturer's
recommended limits during installation. When usidfesives, provide adequate
ventilation and take all necessary fire precautions

Prior to the laying of carpet, the sub-floor sHadl prepared in accordance with
the manufacturer’'s recommendations. Remove foreigistances such as oils,
greases, loose material, etc. and leave surfadefréesand clean. Surface finish
shall be made good where necessary. Remove pirggruthils and other
projections. Level uneven concrete surfaces toafjgoval and satisfaction of
the Engineer. The sub-floor shall also be satisfdg dry before commencing
laying. The carpet shall be cut and butt up teéhpermanent partitions.

Generally, carpet shall be laid flat, accuratetiedl, free from defects including
warping, wrinkles, twists and the like, with seakegp straight and paralleled to
the walls, and taut enough to withstand movementubyiture without rucking
and all to the satisfaction of the Engineer.

The underlay shall be of the approved type and kaavestimated life not shorter
than that of the carpet. The underlay shall alsadimpatible with the carpet and
non-shrinking to the extent that no evidence otksashall be visible when the
carpet is laid. The underlay should also be namstg and able to withstand
normal traffic without indenting, deforming or log its attachment to the sub-
floor.

During laying, the work shall be progressively deaemoving waste, excess
materials, adhesive, etc.

When the laying is complete, remove waste, temydestenings, etc. Examine
for and correct defects including lumps, loosenasspockets if bonded, and the
like. When the installation is complete and afiay adhesive bonding has set,
clean the whole carpet by industrial vacuum macbmsuch method as may be
recommended by the carpet manufacturer or as atsttuby Engineer or as
necessary to remove all extraneous matter, maokg)gsand the like and to lift
the pile where appropriate.
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After the final cleaning, lay a suitable cover otke carpet to protect it from
damage. Do not allow condensation to form underctbver. Remove the cover
as required by the Architect/Engineer during inspe¢ make good any defects
and leave the whole fit for inmediate occupatiod ase.

VINYL SHEET FLOORING
(@) Material

The vinyl sheet flooring shall be as specified tireo equal and approved
vinyl sheet which shall be fully flexible conforro 8S 3261 and shall

have qualities of quietness, resilience, resigtaheel and castor damage,
durability, grease resistance and acid/alkali teste.

(b) Laying

The vinyl sheet shall be laid on a prepared surfaitb an approved
dispersion adhesive and thermal welded at seanm& Cbntractor shall
submit shop drawing to show laying pattern andtpm®s of seams for the
approval of the Engineer prior to laying.

Prior to handing over, the Contractor shall clead polish the entire
floor. The floor must first be cleaned to remoVedast, scrubbed with
the application of an approved treatment to remallvetains, sealed with
approved wax.

All laying procedures and methods shall be in stampliance with the
manufacturer's instructions and recommendations.

(© Application/Surface Preparation

The floor receiving the vinyl sheet shall be indpdcto ensure that it is
dry, clean, level and free from moisture, greaseh@mical and cracks.

Apply a levelling compound to the screeded flmoreceive the vinyl sheet.

The whole works shall be completed by the Contraatteaning, sealing and
waxing the whole floor before handing over.

All works shall be carried out in accordance witie recommendations of the
manufacturer.

VINYL TILES FLOORING
@) Material

The vinyl tiles flooring shall be as specified ret*Schedule of Finishes”
or other equal and approved vinyl tiles which sHhadl fully flexible
conform to BS 3261 and shall have qualities of upgss, resilience,
resistant to heel and castor damage, durabilitgagg resistance and
acid/alkali resistance.
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All vinyl tiles of the same kind shall be considtém colour, pattern and
tone. The Contractor shall, at his own cost, @plany vinyl tiles which
after laying fail to achieve a consistent coloand or pattern throughout.

(b) Laying

The vinyl tiles shall be laid on a prepared surfagéh an approved
dispersion adhesive. The Contractor shall subhopsdrawing to show
laying pattern and positions of joints for the apyai of the Engineer
prior to laying.

Prior to handing over, the Contractor shall clead polish the entire
floor. The floor must first be cleaned to remoVedast, scrubbed with
the application of an approved treatment to remallvetains, sealed with
approved wax.

All laying procedures and methods shall be in stampliance with the
manufacturer's instructions and recommendations.

(b)  Application/Surface Preparation

The floor receiving the vinyl tiles shall be inspet to ensure that it is
dry, clean, level and free from moisture, greaseh@mical and cracks.

Apply a levelling compound to the screeded floorréaeive the vinyl
tiles.

The whole works shall be completed by the Contracieaning, sealing
and waxing the whole floor before handing over.

All works shall be carried out in accordance wtik tecommendations of
the manufacturer.

NON-SLIP NOSING TILES

Unless otherwise shown on drawings, approved tyygecalour non-slip ceramic
nosing tiles are to be provided and laid to treafdsteps and edges of drops and
to other areas as shown on drawings or as dirdgtékde Engineer. The non-slip
ceramic nosing tiles shall be properly laid anddsetion cement and sand (1:3)
screed to the approval and satisfaction of the rieregi

DIVIDING STRIPS

Provide aluminium or brass dividing strips of 3.2%mm continuous section at
junction of and flush with different pavings, indinag those laid by Sub-
contractors. This applies to all in-situ and tikevimgs, and to divisions between
such pavings and wood flooring, but not to divisidretween different types of
wood flooring. Strips are to be indented or pexfed for key, and are to be laid
to accurate line and level.



7.25

7.26

1.27

7.28

7.29

7.30

7.31

85

Similar strips are to be laid in squared or pattdrpavings where specified; for
curved work or where so specified, black ebonitgstof approved pattern are to
be used.

SLEEVES

Where pipes are brought through the floors thesfimhust be cut neatly around
sleeves inserted by the Contractor or Sub-contractd must not finish against
the pipes themselves. Where external downpipesreicg pipes pass through
slabs balconies or flat roofs form kerb against\ads and cove to floor.

COVERS AND BASES

Cast iron or concrete covers or bases to fittimgsracesses shall be finished to
match adjacent floor finishes margins and skirtiegsept where bases are fully
covered they shall be finished as a monolithicsfini

FLOOR CHASES

Floor grates and floor chases shall have sidesbatiims finished to match
adjoining floor finishes and the bottom graded etlets. Where not discharging
directly to sumps they shall have 38mm G.W.I. wasidet built in and fitted
with screwed brass grating flush with floor of chand discharge into nearest
downpipe or stormwater drain.

BASES FOR FITTINGS

Floor finishes shall be carried under all fittirggsch as W.C. pans, etc., and shall
be laid before fitting is connected. Where squat {ogos are set in floor finish a
6mm gap shall be left between pan top and tilind adl depth finished with
waterproof caulking and finished with 6mm x 6mm dhed an acid alkali and
detergent proof anti-bacteria composition of apprbkind.

SAMPLES

The Contractor shall submit free samples of alisfies for approval and shall
complete the work in accordance with the approwedpes.

SUNDRY LABOURS

Plaster, screeds, paving and tiling are to be yeatdde good around pipes,
brackets, stays, etc. Where plaster, etc. has tmbaway for these the hole is to
be formed to a regular outline, with the edgeshef plaster undercut to form a
key; the plaster in making good is to be finish&gsh with the surrounding
plaster and later rubbed down.

Screeds and paving are to be formed to chaaselsquired and dished to outlets.

CURING
All finishes containing cement laid in a plastiatst shall be protected from

damage and premature drying by a covering untiffitiish is thoroughly cured.
Absorbent coverings shall be kept well wateredldiraes.
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PROTECTION
Protect all other work from damage by standingnortar droppings.

Finished pavings shall be protected with buildingper, hessian or sand as
required, maintained in position and in the cadesement pavings or screeds,
kept damp to prevent drying and kept clear of icafibr not less than fourteen
days.

No traffic is to be allowed on any paving untihias set or hardened sufficiently
to allow this without damage. All pavings, includithose laid by Nominated
Sub-contractors, are to be covered up and protestegcessary.

SHANGHAI PLASTER

Shanghai plaster shall consist of 16mm thick laykcement and sand (1:3)
render coat and 10mm thick finishing coat. Thesfimg coat shall be composed
of 2 parts of cement and 5 parts of granite chigpi(to pass 10mm mesh and
graded to 5mm). The finishing coat shall be apptedhe rendering before the
latter commences to set; when the finishing coatbisut to set the surface shall
be gently brushed with a soft, wet brush to expibee stone chippings. The
concrete surfaces to receive shanghai plaster bleathoroughly cleaned and
wetted before the render coat is applied.

All shanghai plaster surfaces shall be properlyedusnd apply with 2 coats of
‘SKK’ or equal and approved polyurethane clearsimiall in strict accordance
with the manufacturer’'s recommendation.

WATERPROOFING SYSTEM

Waterproofing system to all wet areas and areasha®/n in the drawings shall
be as specified or other equal and approved system.

All waterproofing shall be laid or applied by apped Specialist Contractor or
Applicator laid in strict accordance with the maamtiirer's instructions. A
certificate from the manufacturer attesting thecggdest contractor or applicator
status shall be submitted to the Architect/Enginleefore commencement of
waterproofing work.

All surfaces shall be handed over to waterproofapgplicator clean, free from
dust and dirt, loose patrticles, laitance, oilsjrayilagents, etc., smooth, level and
free from structural defects.

The various waterproofing specialist contractor applicator concerned shall
upon laying the first place of their product autticely accept without
reservation the base upon which it is laid and abssequent claim as to the
suitability or otherwise of the base and finishel lve considered.
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Upon completion of the waterproofing system, thent@actor shall at his own
expense and in the present of Engineer’'s repreasentearry out flood test
(ponding test) to the waterproofed area for 48 &iqurior to the installation of
protective course. The Contractor shall plug draing outlets and place barriers
to contain the water. Value for waterproofing weskecuted will be included in
the interim payment only when the said work hasltested to the Engineer’'s
satisfaction.

The Contractor shall, jointly and severally withe tmanufacturer and specialist
contractor/ applicator, provide a waterproofing rgunéee to the Employer for a
period of ten (10) years against defective mateaatl workmanship. The
guarantee shall commence upon Practical Complefitime whole project.

The Contractor shall make good any such defecteapm within the said
guarantee period at his own expense and to thefazton of the Engineer. If the
Contractor shall fail to do so for seven days aftetice in writing of a defect
from the Engineer or Employer, the Employer shallemtitled to engage others
to make good the same and charge the cost therédod Contractor.

All guarantee shall be lodged with the Engineerokeefthe date of Practical
Completion.
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SECTION 8 - ROOFER

8.1

8.2

GENERAL

All roofing shall be thoroughly watertight on comepbn and if any defective
material or workmanship be found on finishing,htl be stripped out and relaid
by the Contractor at his own expense. All roofimgrk shall be carried out by
the skilled tradesmen.

METAL ROOFING DECKING

Metal roof decking shall be the proprietary prodastspecified or shown on the
drawings and shall be free from twist, buckle dreotsurface imperfections. All
metal roofing decking shall be in continuous lesgthThe Contractor shall
provide a complete details of the type, sectiongndg method, etc of the roof
decking for the Engineer’s approval prior to ifiston.

Metal roofing decking shall be installed with apyed fixing clips, fasteners and
accessories in strict accordance with the manufactu instructions and
recommendations and to the satisfaction of the r&ayi

Roofing sheet fixed to curved roof shall be sprengved. All sheeting to be
rolled on site in order that the sheet length caadhieved without end lapping.

€)) ‘UGI’ Unilok Clean Colorbond Roof Decking

Where specified, the ‘UGI’ Unilok Clean Colorboncetal roofing sheet
shall be as manufactured by Messrs. United G.Id#sbSdn. Bhd. or
other equal and approved type complying with AS 713@th a total
coated thickness of 0.48mm and weight 4.91 kg/m2.

Colour of roofing shall be selected by the Engineer
(b) Coated Steel Roof Cappings And AccessorieMaial Roofing

Ridge, hip and fascia cappings, flashings, exteaindlinternal corner
pieces etc shall be of the same gauge, materidirist as that of the
main roof fixed in strict accordance with the maaifirer's instructions
and to the satisfaction of the Engineer.

Fixing accessories and fasteners shall comprisaicewl plated or hot-dip

galvanised steel fasteners and neoprene washeappsaved screws with

seal for main roof and for capping, flashing ardedaps. Screws may be
power driven or nailed as appropriate.

(© Handling and Storage of Coated Steel Roof Girapldnd Accessories

All metal roofing materials shall be stored, haddiad shipped in a
manner that will ensure unscratched and undamagéesidelivered to
site. Storage, handling and shipping procedurab sk as stringent as
necessary to avoid scratches, abrasions, corrasidmiamage.
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Packs of sheets shall be kept dry in transit angitanto prevent water
and/or condensation being trapped between adjatefdaces. Packs of
sheets standing on site shall be stored clear @ingt. On no account
must the materials be left in the open and exptsé#ie weather.

(d) Workmanship, Installation And Protection

Installation of coated steel roof, fascia wall dady and gutters shall be
carried out strictly in accordance with the mantuesr's instructions.

End lapping will not be permitted unless with theeafic permission
from the Engineer. In the event that end lappsigequired and permitted
by the Engineer any additional cost will be at@wntractor's expense.

Under no circumstances must lead or copper bareeriaa be in contact
with the coated steel sheets and this extends soirieigy that water
running off lead or copper bared materials do aditdnto coated steel
materials.

Bare copper wire should not be installed over thated steel sheets nor
should copper conductors be so placed that moistundensing on them
can affect the coated steel surfaces.

On completion of the works, all debris and sheeatsoffs must be

removed from the roof surface and all scratchefasas on roof, fascia
and wall surfaces shall be cleaned, primed andhtoug in strict

accordance with the manufacturer's instructionanes which are badly
scratched shall be replaced as instructed by tgeEer.

FIBREGLASS INSULATION

Provide one layer of fibreglass insulation quiltwa nominal weight as specified
to the underside of metal roofing as indicated @ drawing, properly laid over
galvanised chicken wire mesh or galvanised squadedymesh as specified.

The roofing sheets shall be fixed in position immezly after the laying of
insulation and no insulation will be allowed to k&posed to the weather.
Temporary protective coverings shall be providedhgyContractor to protect the
insulation from weather if the roofing sheets carb®laid immediately.

ALUMINIUM FOIL
Provide aluminium foil as specified to the undeesaf metal roof as shown on
the drawings. All joints shall be tapped with apprd tape to the Engineer’s

satisfaction.

Aluminium foil shall be laid in accordance with timeanufacturer's instruction
and approved by the Engineer.
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CHICKEN WIRE MESH

Unless specified otherwise on the drawings, chiokee mesh used shall be in
38mm x 38mm x 26 gauge or equal and approved size.

UPVC RAINWATER DOWNPIPES

Unless specified otherwise on the drawings or desdrotherwise in the Bills of
Quantities, all unplasticised polyvinyl chlorideRMC) pipes specified for use in
rainwater installation shall be ‘BESSTEM’ or equaid approved complying
with BS 4576:1970 and approved by SIRIM. UPVC pigesbe casted in
concrete column and structure shall be of heavy tigge recommended by the
manufacturer.

The tubing is to be jointed in accordance with itienufacturer's instructions by
the “Sleeve” method, using the solvent cement rewended by the

manufacturer. All tees, reducing sockets, elbowd ather fittings are to be
those specially made for use with the tubing.

Bends in pipes may be formed by filling the tubéhwsand and gently heating
over the entire surface to approximately 130 deg@&ehen cooling with water.

UPVC tubing is to be secured to walls at approxetyai350mm centres with
pipe brackets of approved pattern. The bracket tmifixed to allow expansion
and contraction of the tubing without damage.

RAINWATER OUTLET AND GRATING

Unless specified otherwise on the drawing, ‘BESSTBMequal and approved
UPVC dome outlet grating shall be provided to thye af each rainwater outlet.

Approved ‘BESSTEM’ pipe sleeve should be castetha concrete slab while
the work proceeds for the installation of concretef and balcony outlet and
grating and waterproof the outlet with approved emyatoofing compound to
ensure no water leakage, all as recommended bydnefacturer.

GUARANTEE FOR ROOFING WORKS

The Contractor shall jointly and severally with th@anufacturer provide a
roofing guarantee to the Employer for a periodesf (10) years against water
leakage, colour fading and defective material amadkmanship. The guarantee
shall commence upon Practical Completion of thelevpooject.

The Contractor shall make good any such defecteapm within the said
guarantee period at his own expense and to th&fazton of the Engineer. The
Contractor shall also make good all consequentaatates such as finishes and
other work of similar nature caused directly oriradtly out of the said defects.
If the Contractor shall fail to do so for seven slafter notice in writing of a
defect from the Architect/Engineer or Employer, Braployer shall be entitled to
engage others to make good the same and chargeotiethereof to the
Contractor.
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All guarantees shall be lodged with the Architengleer before the date of
Practical Completion.

WATERPROOFING SYSTEM

Unless specified otherwise on the drawing, all cetecflat roof, concrete gutter
and all other areas as specified to be waterprostiatl be waterproofed with the
proprietary waterproofing system as specified.

Waterproofing shall be brought up 300mm onto th# efaconcrete roof slab and
concrete gutter, and dressing around and into toalfléen strict accordance with
the manufacturer’s instruction and recommendation.

The whole roof waterproofing system shall be exeduty approved specialist
contractor or applicator in strict accordance witanufacturer’s instructions and
specification. A certificate from the manufacturattesting the specialist
Contractor or applicator status shall be submittedthe Engineer before
commencement of waterproofing work.

All surfaces shall be handed over to waterprooéipglicator clean, free from
dust and dirt, loose particles, laitance, oilsjrayiagents, etc., smooth, level and
free from structural defects.

The various waterproofing specialist contractor applicator concerned shall
upon laying the first place of their products auatically accept without
reservation the base upon which it is laid and absequent claim as to the
suitability or otherwise of the base and finishel lve considered.

Provide collars, sleeves, etc at areas where pgeesiuits, outlets, etc are found,
and properly seal and ensure watertightness, alktiitt accordance with
manufacturer’s details.

Protect membranes until covered by subsequentroatisih or handing over.

Upon completion of the waterproofing system, thet@actor shall at his own
expense and in the present of Engineer’s representarry out flood test
(ponding test) to the waterproofed area for 48 &quior to the installation of
protective course. The Contractor shall plug drams outlets and place barriers
to contain the water. Value for waterproofing wesecuted will be included in
the interim payment only when the said work hasliested to the Engineer’s
satisfaction.

The Contractor shall jointly and severally with tm@anufacturer and applicator,
provide a waterproofing guarantee to the Emplogerafperiod of ten (10) years
against defective material and workmanship. Theaniae shall commence upon
Practical Completion of the whole project.
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The Contractor shall make good any such defecteapm within the said
guarantee period at his own expense and to thesfazton of the
Architect/Engineer. The Contractor shall also maj@d all consequential
damages such as finishes and other work of simiddure caused directly or
indirectly out of the said defects. If the Contaacshall fail to do so for seven
days after notice in writing of a defect from thadgiheer or Employer, the
Employer shall be entitled to engage others to ngaad the same and charge
the cost thereof to the Contractor.

All guarantee shall be lodged with the Engineerokeefthe date of Practical
Completion.
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SECTION 9 - CARPENTER, JOINER & IRONMONGER

9.1

9.2

SCOPE OF WORK

Scope of work shall consist of furnishing all laboiwols and materials of every
nature and perform all operations in connectiorhwitstallation of all rough
temporary and permanent work.

The Contractor shall provide all labours necesfaryhe proper execution of the
work to the true intent of this specification ahé accompanying drawings.

The Contractor shall include for the manufacturjvery to the site and fixing
in the building of all joinery work.

Except where special finish is stated the Contrastall have all floors, stairs,
landings and other joinery works cleaned down amdlded and shall leave the
whole of his work in good order, and to the compktisfaction of the Engineer.

TIMBERS

All timbers shall be first quality the best of theespective kinds and shall hold
to the full sizes specified. They shall be thotuygeasoned, free from shakes,
vein, bores, borer holes and other defects. Albgrs shall be sawn square to the
specified sizes, allowance being made only for satvand dressing. Timbers
showing signs of borer or other defects shall belesmned and must be removed
from the site.

All timbers shall be graded in accordance with k&aysia Grading Rules by
timber graders and approved by Sarawak Timber mnguBevelopment
Corporation (STIDC).

Timbers for “Carpenter” shall be one of the follogitypes unless otherwise
specified on the drawings or described in the BiflQuantities, or approved in
writing by the Architect/Engineer.

(@) For structural purposes (posts, beams, stafters, joists, etc.)

Heavy hardwoods classified under ‘Manual of SaraWakber Species -
Properties And Uses’ Second Edition, 1987 publidhe&arawak Timber
Industry Development Corporation.

(b) For other carpentry (plates, studs, nogginggttens, wall boarding,
flooring, etc.)

Medium hardwoods classified under ‘Manual of Sadawimber Species
- Properties And Uses’ Second Edition, 1987 publistby Sarawak
Timber Industry Development Corporation.
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(c) For joinery (doors, windows, wall boardingtifg, skirting, etc.)

Medium hardwoods classified under ‘Manual of Satawenber Species
- Properties And Uses’ Second Edition, 1987 publistby Sarawak
Timber Industry Development Corporation.

MOISTURE CONTENT

The Engineer shall reject any joinery timbers hgvanmoisture content less than
10% or greater than 14% with the bulk of the timbaving a content of 12.3%

for joinery, floors or finished work also timberaving a moisture content greater
than 40% for scantlings. The Engineer reservesigié to submit any timber for

test and report. Should any test fail to achiewe gpecified requirements, the
cost of the test, transportation and rejectionhef tconsignment from which the
sample is drawn shall be borne by the Contract@hould the test prove

satisfactory the cost of the above shall be bognErhployer.

The Contractor shall replace at his own expensetiartyers which shrink or are
damaged in finished work caused through the usmoérfectly seasoned timber.

SEASONING

Timber for structural purposes and other carpesitgll be adequately seasoned
before use so as to prevent undue shrinkage, wstoor splitting, and any
timber which subsequently develops before the ehdhe Defects Liability
Period such defects so as, in the opinion of thgirteer, to affect unduly the
strength, durability or appearance of the Workstasbe replaced at the
Contractor’'s own expense.

Timber for joinery is to be well seasoned befose @or a period of at least 3
months, either before or after delivery to sited dime Contractor is to allow for
programming his work accordingly. Any seasoninfedeoccurring before the
end of the Defects Liability Period and which, letopinion of the Engineer,
affects the Works adversely is to be replacedatbntractor’'s own expense.

All timber required for the Works shall be purchdss soon as possible after the
Contract is signed and shall be delivered to thie er to the Contractor’s
woodworking shops and properly stored under coved atacked to the
satisfaction of the Engineer.

MARKING/CERTIFICATE OF TIMBER QUALITY AND TYPE

The type, species of all timber used shall beifeitby a registered Forester
approved by the Forest Department and a certifitat¢hat effect shall be
produced together with the approved markings bydhestered Forester.

TIMBER PRESERVATIVE
Timber preservative shall be organic solvent an-s@ining water solvent types

all in accordance with the classification of BS 22&nd shall be applied in
accordance with the manufacturer’'s recommendations.
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CLASS OF TIMBER TO BE TREATED

All timber for carpenter’ work is to be treatedtlwitimber preservative before
fixing unless required to be painted.

Creosote is noto be used for preservative treatment with masamrgontact
with plaster and other decorative finishes.

PRESSURE TREATMENT

Where specified, pressure treated timber shaipeegnated under vacuum and
pressure with an approved proprietary wood presge/alhe Contractor shall
produce a certificate from the Supplier that tlmebir has been pressure treated
in accordance with the manufacturer's instructems showing the quantities and
sizes of timber treated and the nett retention ryf shlt obtained. Ends of
pressure-treated timber which are cut shall beedealith an approved wood
preservative.

STRENGTH

No carpentry timber used shall be below Strengtbu@ A or B as defined by the
Malayan Forest Record No. 13 an abstract of whadpted for Sarawak is given
in a Booklet "Column Sarawak Timber" compiled bye tisarawak Forest
Department.

All structural sizes quoted are based on thesmgtih groups. Contractor shall
satisfy himself and be responsible that all timhed all sizes are suitable and
adequate for their particular location and condgio

SIZES

Timber where dressed and more than 25mm thick fmash 5mm smaller than
specified size. Dressed timber where specified @5an less must finish to
within 1.5mm of specified size.

FINISHES

All exposed surfaces of timber shall be dressebirabhbed down with sand paper
perfectly smooth, all other surfaces except whamrtiqularly mentioned shall be
left off the saw. Timber for joinery with naturainish or clear vanished or
polished finish is to be selected to match graid emlour and to avoid knots and
other defects and is to be left clean.

FRAMING

All work shall be strongly framed together in atance with the best practice
and shall include all checking, housing, halvingitremg, spiking, bolting,
screwing, etc., as required for first class woikll timber shall be accurately
placed in position levelled and/or plumbed in arreyplane. Where required
timber shall be bedded in mortar.
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No structural timber shall be cut more than 1dtkis depth.

Joints in carpentry timber are to be accuratetynd and of appropriate type to
transmit the loading and resist the stresses tewtiiey are subject. Abutting
surfaces in timber exposed to the weather are tthibkly coated with priming
paint immediately before assembly, unless requoduk glued.

Joints in plates, heads and cills of partitiond similar members are to be halved
150mm long or, at angles, for the width of the membJoints in purlins, ridges

and similar members are to be scarfed for a leagttal to twice the depth of the
member, and tightly wedged. Rafters or joistsimea around openings are to be
correctly framed with tusk-tenon joints and doueti housings. Studs in

partitions are to be stub-tenoned at head and cill.

TIMBER TO BE CONTINUOUS

Every post, beam, joist, rafter, purlin, studusttie and similar member is to
extend in one piece between its supports or fixinggess otherwise specified or
approved in writing, in which case it is to be ad&tgly jointed in an approved
manner.

Plates, head and cills of partitions, and simmleambers are to be in one piece
between points of change of direction provided tfa@ved joints may be used to
avoid the use of timber exceeding 6.00 metre long.

NOTCHING HOLES, ETC.

Where joists, rafters, etc. are notched over supploe depth of the pitch is not to
exceed two-fifths of the depth of the member.

Holes in joist, etc., for pipes are to be as neahe neutral axis as possible and
are not to exceed one-quarter of the depth of thmiper.

SETTING OUT

Properly and accurately set out all work requiaad do all cutting, trimming,
notching, etc. required by other trades.

TRIMMING

Where floor joists or rafters are trimmed arourgkmings or projections, the
trimmer and trimming joists or rafters are to belef same depth as the common
joists or rafters but are to be 25mm more in bieadt

GROUNDS

Grounds and backing shall be of selected apprdde@nti timber spaced at not
more than 600 mm centres and secured to plugsdoleden cement screed.
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FIXING
Contractor shall provide all necessary nailstdy@tc. as required for the work.
PLUGS

Unless otherwise specified plugging for fixing mamtry to brickwork or concrete
shall be with wood plugs cut with a slightly twidtéaper to fit tightly into the
joint or mortice into which they are driven or dtaiéed where cast in-situ or
built in. Plugs shall be spaced at not more tHz0mdm centres.

NAILS, BOLTS, ETC.

All nails, screws, bolts and other fasteningstarbe of a suitable type and size
and in sufficient number.

Where necessary to avoid splitting, holes forsaik to be pre-bored of diameter
not exceeding four-fifths that of the nail. Holies bolts are to be bored from

both surfaces of the timber, and are to be of eédiar equal to 11/16 times that
of the bolt. Washers are to be used under all andisbolt heads. Nuts are to be
brought up tight but not so as to crush the timber.

Timber connectors are to be toothed-plate typeotoply with B.S. 1579. The
teeth are to be fully embedded in the timber, lgyuke of a high tensile threaded
rod with large plate washers instead of the permiabelt where necessary.
Where three or more timber are joined by a bolt @nthectors, one connector is
required between every two timber unless othergpeified.

Where fixing with cups and screws is specified¢bps are to be brass turned or
heavy pressed pattern surface pattern cups ate betused.

GLUE

Glue is to be an approved resin-based or syntheBmm-based adhesive of
appropriate type, and is to be used in accordanite the manufacturer's
instruction.

BUILDING PAPER

Building paper where specified as an underlayiléal tor other pitched roofs is
‘Sisalkraft” or equal approved reinforced buildipgper. Nails where required
are to be clout nails, or are to have folded pap&shers. The paper is to be
lapped 150mm at joints.

Where specified as an underlay to pitched roaidimg paper is to be laid and
lapped as specified above for roofing felt.



98

9.23 CEILING

(@)

(b)

()

General

The Contractor should refer to the Schedule oiskas for the location of
the various types of ceiling.

The ceiling workers shall co-operate with othed#s in the preparation
of ceiling layouts and during installation. Airquditioning outlets, fire
detectors, lights and similar ceiling outlets shwllocated at the centre of
solid panels and not at the intersection of ceilipgnels or grid
suspension.

No additional point loads shall be carried by tedling or suspension
system without prior discussion with and approvahe Engineer.

The Contractor shall particularly note that whemedular ceilings are
specified and scheduled, allowance must be madallfanake-up tiles of
non-standard size in order to conform with theiegilayouts.

The tiles shall rest on anodised aluminium gridpgunsion systems in
strict accordance with the specification to a gradtern to suit the ceiling
layout.

The tile sizes shall not dictate the ceilingplats.
Exposed Grid Ceiling Suspension System

All exposed grid ceiling suspension system, untgberwise stated or in
the “Schedule of Finishes”, shall be approved hpped galvanised steel
suspension tee system with prepainted galvanises 8anged cappings
of approved colour arranged in 600 x 600mm grid6@® x 1200mm
grids hung by means of adjustable hangers witharaticlip power-fixed
to concrete soffit or other supporting frameworlowa The principal
parts shall include main runner and cross tee amdptete with all
accessories. All ceiling and suspension shall m&alled in strict
accordance with manufacturer's requirement anductsbn.

The suspension system shall be able to achieeenagment and perfectly
uniform level and rigid, system of securement antldld each and every
ceiling board in the same plane with no projectdrgpped or sagged
board edges at any time. The individual boardl $featjuickly and easily
removed and replaced without injury to the surfaces

Timber Suspension System

Where ceiling boards are to be fixed on to timjmest suspension or
framing, the Contractor shall construct the timbaspension system or
framing, which shall generally consist of treatedrdwood joists,
noggings, trimmings, hangers, etc., in accordarnitetive drawings.
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Additional trimmings and noggings shall be prowvids recessed lighting
points, access panel, etc.

The suspension system shall be able to achieeenagment and perfectly
uniform level and rigid, system of securement antldld each and every
board in the same plane with no projecting dropgreshgged board edges
at any time. The individual board shall be quicklyd easily removed

and replaced without injury to the surfaces.

Metal Concealed Grid Ceiling System

Where ceiling boards are to be fixed onto metaicealed grid ceiling

system, the Contractor shall construct approveddippied galvanised

concealed grid ceiling system, which shall gengratinsist of hot-dipped

galvanised top cross rails, secondary sectionsgjsj connectors, fixing
clips, suspension rod, brackets, nut, angles,nfgrdhannel, steel studs,
etc., in strict accordance with manufacturer’s dle@tad instruction.

Additional channel and trimmings shall be providadrecessed lighting
points, access panel etc.

The suspension system shall be able to achieeenagment and perfectly
uniform level and rigid, system of securement antldld each and every
board in the same plane with no projecting dropgreshgged board edges
at any time. The individual board shall be quicklyd easily removed

and replaced without injury to the surfaces.

Fibrous Plaster Board Ceiling

Fibrous plaster board ceiling shall be of the kh&ss shown on the
drawings or in the “Schedule of Finishes” and dixen timber joist
suspension and framing.

All boards to be temporarily screwed to metal eated grid ceiling
system, joints to be continuously grouted at baukzoards to be grouted
with fibreglass/gypsum plaster over metal framirtgnat more than
375mm centres.

After grouting has set, remove temporary screwsshf up joints and
screw holes with superfine gypsum plaster and leawemogeneous
surface to dry before painting. All ceiling to bastalled to
manufacturer's requirement and instruction.

Aluminium Ceiling

Where indicated in the drawings or Schedules oisRes, the Contractor
shall supply and install the type of aluminium icgjlas specified or equal
and approved aluminium ceiling system.

The entire ceiling system shall complete with faing and edging
accessories and install according to manufacturedistail and
specification.
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(@  UAC Superflex Ceiling

The Contractor shall construct UAC Superflex ogjlto areas specified
in the drawings and Schedules of Finishes.

All UAC ceiling shall be constructed of UAC Supertlboard described
in the “Schedule of Finishes” fixed with pointedhgmised nails and
space nails no further than 300mm and no less 1Bamm from edge of
sheets to timber framing as specified in the drgwinThe joints and
ceiling perimeter shall be lined with hardwood hiegd all as described
and detailed.

(h) Plasterboard Ceiling

Plasterboard ceiling shall be ‘BORAL’ or equal ampproved standard
core plastereboard ceiling fixed onto treated hahivframing and flush
up joints and screw heads with jointing compound sletted perforated
paper tape, all in strict according with the martifeer’s instructions.

JOINERY TIMBER GENERALLY

All timber except where specifically otherwise césed shall be approved in
writing by the Engineer.

All timber shall be of best quality, sawn die sgydree from sap, shakes, waney
edges, large, loose or dead knots and all othexcteeind shall be to the approval
of the Engineer.

All joinery shall be wrot and all sizes stated Hre finished sizes.
PLYWOOD

Plywood shall comply with the requirements of BL855 (except that it need not
be British-made).

Plywood for use externally, including doors or @lann open verandahs, is to be
type WBP (bonded with weather and boil-proof adl®si That for use
internally is to be type MR (bonded with moistuesistant adhesive).

HARDBOARD

Hardboard shall be of approved manufacture to ¢pmjth B.S. 1142. Standard
quality is required unless tempered or super gualispecified.

Boards are to be well wetted with a brush on thah side before fixing, and are
to be fixed with 19mm brass or coppered panel puissquare section
(“Masonite” ref. M.N. 2, 18 gauge or equal approvegbards are to be nailed at
not exceeding 100mm centres along all edges aadnetdiate bearers, and are to
be nailed from the centre outwards.
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But joints are to be made lightly and not forcedether. All exposed edges of
sheets, unless otherwise specified, are to be glEmdrm a regular and even V-
joint.

SOFTBOARD

Softboard or insulating board shall be of approwehufacture to comply with
B.S. 1142. Except where both faces of the boaedcancealed, boards are to
have a smooth or “ivory” finished on one side

Boards shall be carefully handled and store tadadamage: damaged boards
may not be used.

Boards shall be fixed with galvanised clout nailsiot exceeding 100mm centres
along all edges and intermediate bearers.

LAMINATED PLASTIC SHEETS

Laminated plastic sheets shall be abrasion registiigarette proof, synthetic
resin bonded decorative laminated plastic venegn)as to “Formica” or other
equal and approved and shall be of “Standard” gradee sheeting shall be fixed
to surface with patent adhesive strictly in accamgawith the manufacturer’s
instructions.

JOINERY WORKMANSHIP

All wood for interior finished joinery work shdlle thoroughly seasoned and kiln
dried stock satisfactory to the Architect’'s/Engineeequirements. Care shall be
exercised by carefully screening to avoid any gjraontrasts in colour and
graining of finishing woods for all wood surfaces ttim, panelling, wall and
column facing so that any one room or wall surfadk present a reasonably
uniform appearance.

All cutting, framing and fitting shall be done i@gjuired to accommodate work of
other trades. Use of wooden plugs, shims or otmenlsable materials for fixing,
levelling or plumbing will not be acceptable in aioym.

Mortice and tenon joints shall be set in an appdotype of water and moisture
proof glue with wedges and/or pins.

In so far as practicable all joinery work, pamajli etc., shall be assembled in
shop, back painted and finished throughout befakvery to buildings. No
woodwork shall be admitted to the building untthé as wet trades are entirely
dry and/or in inclement weather, where proper mioni has been made to
provide ventilation.

All exposed timber or other material shall havienalil heads well punched in,
thoroughly sanded and hand scraped to remove ahima and hammer marks
and other blemishes. All free edges of timbertarbe pencil rounded. Particle
board and similar materials are generally to hapaiat finish unless otherwise
specified.
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JOINERY FIXING AND FRAMING UP

No joinery shall be fixed until walls and concreterk have thoroughly dried
out. Bolts shall be fitted with nuts and washehnslisbe placed between all
bearings of heads and nuts against timber.

All framed work shall be put together immediatalyon the general work being
commenced but not wedged or pinned and glued t&iframing is prepared in
readiness for immediate fixing. All framing to batgogether with well fitting
mortice and tenon joints wedged up solid and pinngth 9mm Grade ‘A’
hardwood pins and glued.

All brass screw shall be two and one half times tthickness of the first timber
through which they are driven.

Screws exposed to view (except for hardware) dielaised head pattern brass,
finished chromium plated in paintwork and Floreatlironze in polished work.

Patent plugs shall be set in drilled holes inkoc concrete of the correct length
and diameter, and fixed in accordance with the rfzaurer's instruction.

SITE MEASUREMENTS

The Contractor is to take overall measurementgoioery from the site and not
from the drawings except where the work is spetifeebe built in.

Dimensions of joinery supplied by nominated suggli (if any) are to be
similarly confirmed to the supplier by the Contiact

DOORS

Doors and windows are to be constructed as showth® Drawings and of the
sizes specified.

Doors and windows shall be framed up using selestasoned or Kiln dried
reconditioned timber.

Flush doors shall be as indicated on the drawshgeted on both faces with
stress free selected plywood not less than 6mrk thitess otherwise specified.

Where glazing panels are shown, unless othervpseifeed the glass shall be
6mm clear float glass bedded in felt or approvetenel on both sides.

All frame work of doors and windows shall be moeti and tenoned by dowels.
Dowels shall be straight grained and keyed forngjui
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FIRE RESISTANT DOORS

Fire resistant doors and frames where specifigdardrawings must be obtained
from a manufacturer approved by the relevant aitthdike BOMBA Malaysia
and installed strictly in accordance with the mactirer's instructions. The fire
resistance rating of the doors delivered to sit@ldbe clearly marked on their
surfaces. The Contractor shall produce test aatéds from the manufacturers to
substantiate the fire resistance rating of dooliseted.

The Contractor shall include in his price for eggbing necessary, whether
specified herein or otherwise, for complying withthe requirements and to the
satisfaction of the Engineer.

FIXING FRAMES

Door and window frames shall fit neatly into theeamgs. All crevices between
frames and walls, beams or other structures shkdillbd up with cement mortar
(2:3).

Unless otherwise specified, timber door and windoames, etc. against brick
reveals are to be fixed with 40 x 3 x 225mm girétvgnised mild steel holdfasts,
one end bent up and twice screwed to frame, aner @hd fishtailed and built
into the joints of walling.

Holdfasts are to be fixed to the jambs not morentBBOmm apart, the outer
holdfasts being not more than 300mm from the erjdrab.

Where the foot of the frame is secured by a dowelsoramed to a cill or
threshold secured by a water bar, the lowest hstiafey be fixed up to 900mm
from the foot.

Where against concrete columns or walls, framest@afge screwed at 900mm
centres to plugs cast or driven into the concret#h screw heads sunk and
pelleted if exposed.

INSPECTION

All joinery work shall be inspected by the Enginednile it is in the unpainted or
unprimed state. Give the Engineer three (3) ddgar aotice of inspection when
joinery is completed and ready for inspection.

MATCHING

Where polished or non-painted surfaces are redgufreishes shall be carefully
matched for uniformity of colour and pattern thaigrand texture are to maintain
a uniform and balanced finish.

REPLACING TIMBERS
Any timber which splits during fixing, shrinks & damaged in any way likely to

affect efficiency of finish, shall be removed argplaced at the Contractor’'s
expense.
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The Contractor must apply in writing for and obtavritten approval for the
substitution of one specified material for another.

PROTECTION

Adequately protect all joinery and finishing wagainst damage, discolouration
by mortar or otherwise; and work so damaged shall réplaced at the
Contractor's expense.

IRONMONGERY

The scope of this work consists of furnishing alish ironmongery including
delivery to the building site and to complete ifiateon in all respects including
all related items in strict accordance with apgilleadrawings and schedules.

The Contractor shall order the approved ironmopgaran early date to make
sure that no delay is caused to the completioheptoject.

All ironmongery shall be neatly packaged in subiséh and secure boxes
properly labelled and readily identifiable for imatlual locations and use.

The furnishing of the above ironmongery shall ug all items of securement
and fastening such as screws, bolts, nuts, braaketshe like.

Contractor shall provide one specific room freenfrdampness and adequately
ventilated with adequate shelving for the storimgl dayout of all hardware as
received. Samples shall be supplied to the Engifee approval in strict
accordance with the requirements of the Generaldfions of the Contract
relating to samples.

All ironmongery shall be installed by the Contacivho shall be responsible for
the correct application thereof. Prior to genengpection the Contractor shall
inspect and adjust all door closers and locks andlloitems requiring close
adjustment, regulation and check all keying.

When proprietary lines or catalogue numbers aferned to they indicate
characteristics and functions and a general desmmipf type approximate size
and quality required and the Contractor shall Ispoasible for the suitability of
all items.

Ironmongery is to be fixed before painting is ta&ir out; handles, plates,
escutcheons, etc. are then to be removed, andedefifter painting has been
carried out.

Where a lock “mastering” system is required, theni€actor is to obtain all

necessary fixing schedules from the suppliers,iartd ensure that all locks are
fixed in their correct locations. The Contractertd arrange for all master keys
and sub-master to be sent under sealed cover diceant the suppliers to the
Engineer.
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All keys are to be properly labelled and delivetedthe Engineer in sealed
containers.

All key locks are to be provided with keys impticate.

As-built Schedule of Ironmongery shall be submditte the Architect/Engineer
for approval upon completion of the installationadifthe ironmongery.

Built-In Furniture And Fittings

Construct and fix built-in furniture and fittingsl @s detailed, completed with
necessary ironmongery properly framed and if nobeopainted or laminated,
stain, apply boiled linseed oil and wax polish.

Unless detailed otherwise on the drawing, all drawshall be completed with
powdercoated steel roller runners.

Where joinery works are specified to be ‘built-it’shall be the responsibility of
the Contractor to ensure that they are set pluntbtare, and where it may be
damaged or displayed by subsequent operationgitiexy works shall be
temporary encased and braced.

Where joinery works are specified to be ‘fixed'shall be the responsibility of
the Contractor to ensure that the necessary fixangsncorporated in the carcass,
alternatively, the Contractor shall construct sgobund works as are required to
provide a suitable base and fixing for the workkey shall not be fixed in
position until after all floor, wall and ceiling gaces have been framed or
constructed, unless otherwise directed by the Eagin
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SECTION 10 - METALWORK

10.1

MATERIALS

This Section covers the execution of work in comieac with the supply,
fabrication and erection of metal work. This Sexctdoes not apply to Structural
Steelwork.

a)

b)

d)

Metal

All ferrous metals shall be free from rust, scaleg other defects and the
various shapes and sections shall be clearly rateéérwise formed to
uniform sections. All non-ferrous metal shall haweiform finished
surfaces machined and buffed, free from defects alhdections shall
conform accurately to the sizes and shapes required

Steel

Shall comply with the requirements of BS 15 No. dalgy and the
Contractor shall produce the manufacturer's testificates when so
required by the Engineer.

Wrought Iron
Shall be malleable quality, straight and of ¢anssection.
Aluminium Sheet

Shall be to BS 1470:1972. Angles, channels, tedsl @ections shall be
to BS 1161:1951.

Where stated, aluminium shall be anodised eithéuralor to colours
selected by the Engineer.

Stainless Steel

Stainless steel shall be 400 stainless steel GB&de Where M.O.
stainless steel is required it shall be Molybdenstablished stainless
steel.

All joints for stainless steel shall be weldexl golished joints.
Ferrous Metal Preparation

Unless galvanised or concrete encased, treat ratiule metalwork with
primer paint with one coat zinc phosphate priméfherever practicable
the priming shall be carried out after the mdtak been drilled, cut,
welded, etc., but before delivery to the site. pdits which will become
inaccessible after building in shall receive aHartcoat of primer on the
site.
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0) Galvanising
All galvanising to metalwork shall be hot-dippeddacarried out after
welding, drilling and tapping, etc., has been catgd and of not less
than 600g of zinc per square metre of surface.
All exposed accessories shall be hot-dippedaggbed.

h) Chrome Plating
Where bronze, copper or brass is specified to wenulam plated this
work shall be carried out by an approved firm ahdllsfollow the best
trade practice and the work shall be first nickigltgd and then heavily
chrome plated to a finish specified.

)] Protective Coating
Where extruded or sheet aluminium butt against o¢mander, concrete,
brick or timber treated with preservative, prime gduminium with one
(1) coat of zinc chromate before fixing. Maintdive protective coating
throughout the currency of the job.
On completion clean all exposed non-ferrous met@tes which do not
form part of nominated subcontracts with steel warad petrol and wipe
dry.

)] Fastening and Fixing
All screws, nuts, bolts, rivets, washers and offastening shall be of
stainless steel or aluminium.

10.2 WORKMANSHIP
a) General

The whole of the fabrication, welding, bolting, ping and erection shall
be carried out by skilled tradesmen in accordantbl the best trade
practice.

All non-ferrous work required by the drawings irated herein or

specified shall be as detailed on drawings, ofablgt thicknesses and of
approved gauge to ensure the necessary rigiditynvenected, free from

bends or waves or other surface imperfections, dngestraight vertically

and horizontally. All arrises, profiles and moudsurfaces true and
sharp.

All joints and mitres shall be carefully and actaha assembled and
machined so as to provide close smooth connectioais will not be
noticeable and weather and watertight.
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Screws and bolt heads shall be concealed whereussilgle and
countersunk finishing flush on exposed surface®viBion shall be made
for appropriate expansion and contraction jointsaih long runs of
horizontal vertical exposed members and be subjectEngineer's
inspection prior to forming and/or installation.

Architectural non-ferrous metalwork shall be thedarcts of outstanding
recognised manufacturers and fabricators of highestie architectural
alloy metal products and shop assembled in a sHumresthe grade of
metalwork is of the highest grade and quality awcdeptable to the
Engineer.

Faces of metal in contact shall have hair line tgpin Work shall be
assembled with concealed fittings insofar as prabte.

Exposed joints shall be watertight. Mouldings Ebal in true alignment
at joints, straight, tightly and neatly fitted.

Welding

Welded joints shall be dressed smooth, shall ke fieem porosity cracks
and blow holes and finished to match adjacent sasfa When welding
and dressing operations are completed all weldung $hall be removed
without delay.

All welded parts shall be guaranteed not to bloowh lBlooms that appear
within the defect and liability period shall be sodered as defacement
and subject to replacement.

Welding shall be carried out by expert tradesmehiarstrict accordance
with the current code of practice.

Fixings

The various members of metalwork shall be propeahyd neatly
assembled and connected together with approvedgBxi Fastenings
which are exposed shall be of the same materi@ucand finish as the
metal to which applied unless otherwise specified.

Connectors

Bolts - generally shall have hexagonal heads and nuessimtherwise
stated. Threads shall be Whitworth and all bohallsbe fitted with
washers.

Anchors- shall be "Ramset”, "Rawl", "Sebco", "Loxin" ather equal and
approved expansion tapered nut type anchors fangfixall bolts in
brickwork or concrete.

Mortices for anchors shall be drilled to the reqdirdiameters in
accordance with the manufacturer's instructionthabno damage is done
to the receiving surface.
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Powdered power fixing shall be of approved type.
Dissimilar Contact Surfaces

Where non-ferrous metalwork is connected and/ourselcor fastened to
dissimilar metal parts such non-ferrous metal shzl thoroughly

insulated from direct contact with any steel feranetal or masonry and
timber by a heavy shop coat of zinc chromate prirmade with a

synthetic resin vehicle. At the time of connectamd/or installation of all
securement devices when said securement and fagtdevices are in
place they shall again be coated with a thorougbliGgion of zinc

chromate paint.

Cuttings, Drilling and Fitting

Furnish all materials and services and performaddbur in connection
with all tapping, drilling, cutting and fitting ahe work specified herein
and/or to accommodate the work of other tradesormection herewith
providing all tap holes, bolts, and screws, anchlugs, reinforcement
and any other connecting devices, sub-frames, stgpstiffeners or
items required or necessary to install the workrnaerently and securely
in place.

MEASUREMENT

Weights have been calculated on the net theoretisgibhts of sections,
excluding rolling margin and weights of welding el

ROLLING MARGIN

Allowance has not been nor will be made in thesantjties for rolling margins
and the Contractor must include for such in hisgat

MILD STEEL

a)

Steel Casement Windows and Casement Doors

Metal casement windows and casement doors shalplgomith the
current British Standard.

Windows and doors shall be supplied ready for fiximood frames or
with lugs for building into brickwork, concrete cet

Windows and doors fixed in brickwork or concreteaals shall have
cement mortar grouted into the channel of the framthe work proceeds,
and neatly pointed in approved flexible sealanemxlly and in cement
internally where walls are not plastered.

Windows, doors and subframes, unless specificalijyired to be hot-dip
galvanised, shall be rustproofed at the works \waint-dipped one coat
anti-rust primer and supplied with coupling mulkoand tubular mullions
as required and all necessary hinges, fasteneks,loatches, stays, etc.
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All windows, doors and accessories shall be pravidéthe types and
sizes as shown on drawings and all movable paftesd and left in
working order.

b) Adjustable Metal Louvre Windows
Adjustable metal louvre windows shall be of appbweanufacture of the
sizes shown on drawings.

Unless described otherwise in the Bills of Quasditithe channel frames,
channel coupling mullions and spacer brackets shalll8 SWG or

otherwise specified thick cold rolled steel strigiv@anised with hot-dip

process. The clips to receive louvres shall be&S®4G rolled steel strip

sheradized after processing. The bearings shaif bet pressed special
alloy.

The operating rods shall be of 14 SWG steel. Tdredle and lock shall
be 2.642 mm thick steel.

The finish shall be of aluminium lacquer unleiserwise specified.
The bolts, nuts and screws shall be of cadmilateg steel.

Generally, the frame shall be screwed to timberosunds, but where
required or shown on drawings for frames to bedit@brick or concrete
jambs, the frame shall be screwed, to patent viadjsoin accordance with
the manufacturer's instructions.

C) Balustrades, Bars, Grilles, etc.

Unless otherwise specified, balustrades, bars/egyriletc. shall be
galvanised mild steel. Such items of fabricatedataerk shall be in
accordance with the detail drawings. Form all ssagy fish tails for
building in. All ungalvanised mild steel work is be primed before
delivery to site.

MOSQUITO NETTING

Mosquito netting shall be of fine aluminium gauge dluminium frame and track
complete with all necessary fixing accessories.

METAL DOOR FRAME

Metal door frame shall be as specified in the Saledf Finishes and complete with
hinges, buffer, mortar guard, wire tie, adjustadtieker, adaptor for concrete columns
attachment and all other necessary hardware asnmended by the manufacturer.
Metal door frame shall be installed in strict aclmorce with the manufacturer’'s
instructions and recommendation.
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ALUMINIUM WORKS

b)

d)

General
Work to Conform to Drawings

All items of work shall conform to the overall sizelesigns and details
shown on the Drawings, and to conform to all regmients and standards
required by ‘LB Aluminium Berhad’ or equal and apped type.

Only dimensions shown on the drawings are to bekabifrom and the
Contractor shall varify these dimensions with aktsit,e measurement
and/or confirm them with the Engineer before fadtimn.

Samples and Shop Drawings

Samples of all anodised aluminium sections, shegéss, etc. shall be
submitted to the Engineers for approval before werkommenced. On
approval, the samples shall indicate the standartte maintained for all
subsequent work. A certificate of origin for anyaterial shall be
produced on demand by the Engineer.

The Contractor shall submit for approval of the Wect/Engineer
complete full size detail shop drawings, showinglatail all parts of the
fabrication and installation work.

Protection

)] The Contractor shall be responsible for protegtihe Works
against damage, abrasion, staining, scratchinghar alefacement
and make good/replace any such damage.

i) All exposed aluminium work shall be protecteg protective
plastic tape (‘Peelcoat" or similar).

i) All components to be delivered to the site individual plastic
wrapping or as directed by the Engineer.

iv)  Any aluminium unit which is damaged in any wdyring trans-
portation, before or after installation shall beplaged by the
Contractor at his expense.

Cleaning On Completion
On completion of the Works, all protective mateghall be removed and

all works thoroughly cleaned with water and detatgBlo abrasive agent
shall be used.
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Il. Materials and Workmanship

a) Materials
)] Generally

All aluminium material shall be free from defectpairing

strength, durability or appearance and shall bej@ate in every
way for their purpose. Surfaces shall be cleamjgéit and true
with sharp defined profiles and smooth finish. Alctions,
sheets, etc. shall be free from bends or wavestlwr surfaces
imperfections, true and straight vertically andibontally with all

arrises, profiles, etc. true and sharp.

All fabrication and assembly shall be carried outhe shop unless
otherwise specified or permitted. Mitred joint@kle accurately
fitted to a flush hairline.

Dimensions of spaces into which fabricated itenestarbe fitted,
shall be checked in the job site before fabricakiegins.

Make all necessary allowances for thermal movenmejatints and
fastenings, particularly in sheet and this sectiamsl in the
installation of assemblies such as frames, so as/¢al tearing,
buckling, opening of joints, undue stress or fatigar other
detrimental effects.

Wherever proprietary goods or materials are sptifor use in
the Works, goods or materials of alternative mactufe may be
accepted provided that, in the sole opinion of the
Architect/Engineer they comply in all respects withose
specified as regards appearance and quality.

All work shall be carried out by experienced spkstidradesmen
only.

i) Aluminium Extrusions

All extrusion to be obtained from ‘LB Aluminium Blidbr other
approved manufacturer and to be AA6063 of tempér T
(equivalent to BS H9).

iii) Aluminium Sheets

To conform to the requirements of B.S. 1470.
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Sections

The tenderer is to note that, subject to the olvesile, shape and
opening/fixed panels and hanging requirements atdet on the
Drawings, he shall himself design the sizes andilpsoof the various
sections which he intends to offer. Basically sdtctions shall be ‘LB
Aluminium’ or other equal and approved and shalinpty with the

manufacturer's requirement.

The tenderer shall bear in mind that whatever sesthe chooses to offer,
they must be suitable and adequate in every wayt$opurpose. The
sections used for frames are to be full sectiorl vértical aluminium
frames and mullions must be reinforced with galzadi mild steel
fasteners of the appropriate gauge and size stesraugh for their
purpose.

The tenderer shall submit prior to fabricatiba following:-

i) large scale drawings showing the elevation oé ftitems of
aluminium works and full size detail drawings shiogithe
dimensions to profile of the various sections aterand detalil
fixing at heads, sides, transome and cill,

i) a detail specification describing the sectiomsgthod of hanging,
etc. and

iii) all available samples of sections, etc.
Construction

All composite windows, screens and doors to begiesi using approved
sections.

Unless otherwise indicated, all composite windos&eens and doors
shall meet the structural design requirements duadl somply with the
manufacturer's recommendation.

Frame shall be square and flat and shall be agtstt of sections cut to
length, corners mitred and electrically welded #reh cleaned to obtain a
smooth surface. All joints and mitres shall beebaly and accurately
assembled and machined so as to provide close Brngoanhections that
will not be noticeable. Screws and bolt heads Ishel concealed
wherever possible and countersunk finished flugh exposed surfaces.

All openable windows are to be provided with ame quality p.v.c.
weather strip all round. Notwithstanding whethkown or not in the
Drawing, the tenderer shall be deemed to have atlofer the necessary
flashing around the openings in his rates to engroper fixing and shall
be to the entire satisfaction of the Engineer.
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Drainage holes shall be provided to all framingtise wherever
necessary to discharge any water that may have aeesmulated or
seeped into the frames.

All drainage holes shall be provided at locatiopraped by the Engineer.

Make provision for expansion and contraction inizmmtal and vertical
members exposed to weather. Any distortion inallieninium members
or any glass cracked or broken due to such inadeguavisions must be
replaced at Contractor's cost.

Finishes

Unless otherwise stated, all aluminium surfacesl $leapowder coated
finish, in accordance with the manufacturer's uingion and
recommendation. The finish shall conform to theremnt accepted
standard specification for anodic finishes for Arettural work with
minimum film thickness of 10 microns. The Contmacshall supply all
ironmongery to match the colour of the Anodisedsfin

Fixing

All units shall be properly fixed and installedtime positions shown with
all necessary lugs, straps, brackets, timber pgcgirces etc. bedding
with and including ‘neoprene’ gaskets where reglaad everything else
necessary for the proper fixing of the units allaccordance with the
details as shown on the Drawings and in accordawnih the
manufacturer's instructions.

Where couplings are made, either direct or witHlions or transomes,
joints must be bedded with silicone sealant to eerttiem watertight.
Couplings shall also be sealed with good qualitgmie sealant.

Fixing frames, straps, built-in lugs, brackets. eshall be of galvanised
mild steel of the appropriate gauge and size strengugh for their
purpose.

All clearance between metal and masonry or condieishes to the
external face of the external wall are to be faidylked with non-setting
sealing compound.

Fittings

The operating devices, mechanism and hardwareinsmshnections with
the works shall be built and install so that thelf @perate smoothly and
freely, without excessive friction, noiselessly aftll be adequate for the
purpose for which they are intended.
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For Swing Doors

Double action floor spring with stainless steel eoplate shall be
fitted.

Concealed bolts shall be provided at head andtilirst closing
leaf.

Double cylinder deadlock shall be mortised into rdstyle. Each
leaf of door to be fitted with 2 Nos. aluminium psull handles
(of design to be approved by the Architect/Engineérthe same
finish as the aluminium sections.

For Hinged Doors

Single action floor springs with stainless stamler plate.
Concealed bolts, head and cill of first closieaf.

Double cylinder deadlock mortised into door styl

Each leaf of door to be fitted with 2 Nos. alummigpush/pull
handles (of a design to be approved by the Arctifagineer) of
the same finish as the aluminium sections.

For Sliding Doors and Windows

Horizontal sliding leaves to run on adjustable nytw steel rollers
fitted with stainless steel ball base in the @ittson.

Nylon head guides to ensure easy and smooth mplofitthe
sliding leaves.

Woven pile, density-silicone treated weather sti@pound
perimeter of the leaves for weatherproofing anérisure smooth
operation.

Doors to be fitted with approved flush lock to heemted by key
from outside and lift knob on the inside.

Windows to be fitted with spring loaded locking d=v and
approved handle.

The head section of the sliding window frame idbéofitted with
anti-rattle skids and anti-lift blocks to be fittemleach sliding leaf.

The cill is to be supplied with weepholes. In ttese of sliding
windows, 28 mm internal upstand is requiredtie cill. The
interlock rails or the sliding window to be doubVeather stripped
with wool pile.
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For Projected Top Hung and Side Hung WindowfitilCasement
Window)

Each window/light is to be completed with a setcohcealed
‘Geco’ or equivalent stainless steel friction stdgize to
manufacturer's recommendation) and shall be stremgugh to
withstand any wind action and sufficient spacetf@ outside of
the glass to be cleaned from within and a set #&fi*[Series 22, or
equivalent casement handle.

[ronmongery

All ironmongery and fittings shall be of specifidorand or
approved equivalent and a sample of each ironmgrayetittings
used in the work shall be submitted for the apprasathe
Engineer.

Structural Design

All units shall be designed to withstand loads h&sy from wind speed =
30 m per second. The contractor is required tansiuPE structural
calculations for all units for approval. Contracghall add additional
concealed reinforcements if necessary.

Wind forces to be calculated in accordance with@le of Practice CP3
Chapter V Part 2.

Erection

)

Generally

All units shall be properly fixed and installed the correct
positions as shown and shall be levelled, plumbetsmuared at
their proper elevations and in correct alignment.

Proper Erection

The Contractor shall be solely responsible forgheper fixing of
the units and shall provide everything necessary.

The Contractor is required to install the aluminisuaib-frames and
frames towards the end of the construction peridaerw all
finishes such as tiling and plastering has beenpteted to avoid
damages to the aluminium members.

At an early stage, before plastering works commgndhe
Contractor is required to install ground piecesur-frames which
will act as plaster guide for the plasterer to ctatgphis plastering
works. This also applies to aluminium sliding doarhere guide
must be provided for aluminium tracks which shadl installed
towards the end of the construction period.
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i) Glazing
a) Generally
i) The supply and fixing of glass to the aluminiwxternal

screens, windows, fixed lights, doors and slidiraprd
shall form part of this Contract.

i) The work described under this section shalbaiensist of
furnishing all labour, setting equipment, scaffalgli
transportation costs and materials and performifig a
operations in connection with installation andisgtof all
glass and glazing complete in every respect inoydi
washing and cleaning thereof after glazing.

i) All panels shall be glazed unless otherwisdicated.
b) Glass and Glazing Schedule

i) All glass shall conform to B.S. 952 and shallflee from
bubbles, specks, distortion and other defects. ghaés to
be delivered in proper containers with maker's name
guarantee, type of glass and thickness or weigdttzd to
the outside of the containers.

i) Unless otherwise stated, all glazing to extérsereens,
windows, fixed lights, doors and sliding doors ahéll be
6 mm thick approved clear float glass, ‘Malaysiee&h
Glass Bhd’ brand or other equal and approved brand.
C) Preparation Of Frames And Glass

Ensure that:-

)] All glass rebates are square, plumb and trygane, clean,
dry and dust free.

i) All frame adjustments are made prior to glagin
i) All glass edges are clean out to exact sizkowang
expansion tolerances as recommended by the glass

manufacturer.

iv)  Glass having chipped or damaged edges of arnysbéall
be rejected.

v)  All materials are used in strict accordance witie
manufacturer's instructions.
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Fixing of Glass Panels

i) All glass shall be bedded with an approved nardkning
glazing compound and "Neoprene" glazing gaskets.

i) Glazing beads shall be of extruded clip-on aliom of
the same finish as the frames.

iii) All labour and other incidental materials suak glazing
compound, shim, glazing clips, securing devicel, &tc.
not specified but required to complete a satisfgcand
approved installation shall be provided.



