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ABSTRACT

Bridge are structures design to connect between two areas which are separate by sea,
river or any natural earth surface. Bridge also function as to short the road from the
existence road by crossing it and make it easier for people. In simple words, span of
bridge is a span between two piers and there is road on the span that will use by people.
The objective this report is investigate the sequence of bridge construction. This report
covered the company profile, followed by the process of bridge construction. The
construction of bridge needs to take the serious action, to avoid problems in future.
Safety is also one of the important parts in the bridge construction especially in health
and life aspect towards the labour. Bridge works are followed the specification

requirements by Jabatan Kerja Raya (JKR).
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CHAPTER 1.0

1.1 Introduction

The state government's efforts to improve and provide facilities for the
residents in the vicinity of Kuala Terengganu, a bridge linking Estimated catty and
GulfIsland Vase with a new 4-lane road is under construction to provide an alternative
route not only to avoid congestion on existing routes in Bridge Skilled Mahmud Bridge
during peak hours, but can accelerate the entry and exit to Kuala Terengganu. Bridge

and a new road is a link to LPT2.

roject Location
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Figure 1.1: Project Location

Source: Jabatan Kerja Raya Kuala Terengganu

Users around Kuala Terengganu have several options to Kuala Nerus constituency.
They can use either the Sultan Mahmud Bridge or Pulau Sekati bridge which in the

process of construction to connect directly to the rapids and Kg. Tok Kong. Among



the benefits of the development of this project is to warrant comfort to consumers,

increase the value of real estate and a shortcut to Kota Bharu/Kuala Terengganu.
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Figure 1.2 Propose Location

Source: Jabatan Kerja Jaya Kuala Terengganu

Design and Construct new bridge with JKR RS standard 4-lane dual carriageway
which will connect Kampung Banggol Tuan Muda (Teluk Pasu) to Losong
(approximately 3.539 km include new road). The bridge is the continuously of phase

2 Kampung Jeram to Kampung Banggol Tuan Muda project.

1.2 Objective
This report will provides information on the bridge construction from piling
works until parapet work with respect to the method of work for this element.

Therefore, the objectives of this report are:

1. To investigate the sequence of bridge construction (a span of bridge)

2. To identify the safety measure and procedure for construction works.



1.3

Scope of Works

The scopes of work for this report the bridge construction at Pulau Sekati which

includes the design and construction of four lane dual carriageway with JKR R5

standard approximately 3.539 km which include about 1.580 km structure (Bridge

Work) and approach roads on Teluk Pasu and Losong that includes the following such

as general items, pavement works, road furniture works, structure works and traffic

management and control.

1.4

Method of Study

There are several methods used to gather information for preparation of this

report. Methods that been used for this report are:

ii.

11i.

iv.

Observation

In gaining information, observation is one of the method is used because the
author can learn and get some skill by workers to apply any construction work
like pour concrete into a pile cap.

Reference

References like notes given by lecturers, books, drawings, company module
and journals from library can be used as guidance on preparing this practical
report.

Interview

Interview with person related to the topic for practical report such as sub-
contractor, project manager, JKR, site supervisor and soon. Interview method
can get information directly from them. This is because they have more
experience in construction industrial

Electronic Media

Electronic media is very useful to obtain information or solve problem any
problems. Example for this method is use internet to find some information

about construction industry.



CHAPTER 2.0

COMPANY BACKGROUND

2.1 Introduction
Zainal @ Shariff Ibrahim Sdn. Bhd. (ZSISB) was establish on 1982 with the
intention of participating in the construction and development sector throughout the

nation.

Since its inception, ZSISB were fortunate to rise rapidly as one the construction
company that has been able to deliver each and every project promptly and efficiency.
With such reputation, ZSISB has been actively consolidating its internal structure of
management, manpower and resources to prepared and undertake any assignments,

cost effectively and with quality in the future.

ZSISB is a forerunner in the construction sector, and has proven by its track record
that and smart work will pay off in the long run. ZSISB are privileged to have
participated in all aspects of professional practice. While experience is a most valuable
assets, our commitment to get the job and done right has enabled ZSISB to take on and

complete projects successfully.

Better performance means more challenges and especially in the ever changing
construction industry ZSISB will always reaffirm its commitment to serve its client

and meet all the requirements.

Zainal @ Shariff Ibrahim Sdn. Bhd. is committed in using the up to date technology

in meeting its clients’ need.



2.1.1 Vision

Approaching year 2020, value added developments will be the inherent trait in
the construction sector. To meet these challenges, strength, resources and competency
must be pooled and be synergistic to each other. As such, we will be unimproved

organization and be able to participate in all aspects of nation building.

2.1.2 Mission
i.  To perform par excellence and to complete each and every projects
promptly and with quality.
ii.  To always maintain good relationships with clients and suppliers.
iii.  To provide the best affordable services to satisfy and meet client’s

requirements and needs.

2.2 Company Information

The name of Company ; ZAINAL@SHARIFF IBRAHIM SDN. BHD.
Date of Incorporation : 30%" June 1982

Registration Number ; 86876-P

Authorized Capital : RM 5,000,000.00

Paid up Capital : RM 1,200,000.00

Directors and Shareholders Dato’ Hj. Zainal bin Ibrahim

Pn. Hjh. Zalipah binti Ibrahim

Dato’ Hj. Mohd Rozi bin Ibrahim



Office : 466-B, Jalan Kenanga,
Off Jalan Kmaruddin,
20400 Kuala Terengganu.

Telephone Number

Facsimile

Email Address : zsisb@yahoo.com

Banker : MAYBANK PERBANKAN ISLAM
Kuala Terengganu
No.1j Jalan Air Jernih
20300 Kuala Terengganu
CIMB BANK
Jalan Sultan Ismail
21200 Kuala Terengganu
Terengganu Darul Iman
Company Secretary ; DITAX Management Services
No. 134F, Tingkat 1,
Jalan Sultan Zainal Abidin,
20000 Kuala Terengganu.
Private Lawyer : ZAMANI MOHAMAD & CO
1170e, Tingkat 2,
Jalan Pejabat,
Off Jalan Sultan Ismail,

20200 Kuala Terengganu.



2.2.1 Company Registration

ZAINAL@SHARIFF SDN. BHD. is registered with the body of:

i.  Pusat Khidmat Kontraktor Kelas A Wibawa
ii.  Kementerian Kewangan
iii.  Cidb Gred G7
iv.  Petronas Gas Bhd.
v.  Indah Water Sdn. Bhd.
vi.  Tenaga Nasional Bhd.

2.2.2 List of Company Plant and Machineries

i.  Lorry Tipper - 17 units
ii.  Backhoe - 6 units
iii.  Roller Bomag - 2 units
1v.  Excavator - 5 units
v. Van - 5 units
vi.  Grader - 1 units
vii.  Mobile Crane 20 Tonne - 3 units
viii.  Concrete Mixer 8 Tonne - 25 units
ix. Water Pump 34” - 10 units
X.  Vibrator - 17 units
xi.  Scaffolding - 30,000 units
xii.  Furniture Machinery - 22 units
xiii.  Road Cutter - 4 units
xiv.  Hand Compactor - 9 units
xv.  Bar Bender / Cutter - 8 units
xvi.  Compressor - 4 units



2.3

Company Organization Chart

DESIGN BUILT CONTRACTOR
ZAINAL@SHARIFF IBRAHIM SDN BHD

PROJECT ADVISOR PROJECT COORDINATOR REGIONAL MAN.
LIEW AH YONG YL VOON CHE SHAHDELEE
ASSIST. PROJECT
COODINATOR
MUSA CONSULTANT C&S, M&E
: WAN HUSIN ASSOCIATES |«
SR. PROJECT MANAGER i
PATRICK TEOH l
PROJECT MANAGER RESIDENT ENGINEER
g IR HJ RAMLI
v
) ARE
ADMIN QAQC ENGINEER
NUR SYAHIDAH HAFIZ NOR FARIZA
v
INSPECTOR OF WORK
SHAARI
\ 4 \ 4 J y
HEALTH & SAFETY ENVIRONMENT OFFICER QUANTITY SURVEYOR
WAN MOHD AZHIDI MOHD SAUFIE NAZATUL ATHIRAH
A 4 \ 4
TRAFFIC OFFICER CONST MANAGER
TBA FAN FONG CHYEW
v L 4
BRIDGE ENGINEER ROAD ENGINEER
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SURVEYOR SUPERVISOR 2 SURVEYOR SUPERVISOR 2
FRANKY | | CHARLES il MAHADL | { MUSTAFA | {
SUPERVISOR 1 SUPERVISOR 3 SUPERVISOR 1 SUPERVISOR 3
SHARIMAN NYELANG RAZALI ALI RUSDAN

Figure 2.1: Organization Chart of Zainal @ Shariff Ibrahim Sdn. Bhd.



2.4

2.4.1

Company Projects

Completed Projects

Table 2.1: List of Completed Projects

No.

Project/Location

Client

Start
Date

Completed
Date

Contract

Value

Merekabentuk membina
dan menyiapkan 383 unit
rumah teres mampu
milik dan kerja-kerja
berkaitan dengannya di
kampong Bukit Gasing,
mukim Pulau-pulau
Kerengga, Daerah
Marang, Terengganu,

Terengganu Darul Iman.

SUK

25/04/
2010

20/08/
2013

RM38,800
,000.00

Cadangan Merekabentuk,
Membina Dan
Menyiapkan Sebuah
Masjid Di Kampung
Kubang Ikan,
Chendering, Kuala

Terengganu

SUK

19/03/
2012

18/03/
2013

RM10,665
,000,00

Cadangan
Membangunkan 10 Blok
(120 Unit) Kondo Rakyat
di Chendering, Daerah
Kuala Terengganu

Secara Reka dan Bina

SUK

01/06/
2009

23/07/
2013

RM19,600
,000.00




Cadangan Pembinaan
Pejabat Pentadbiran
Istana Badariah, Kuala

Terengganu

SUK

13/06/
2011

19/03/
2012

RM3,990,
000.00

Projek Lebuhraya Pantai

Timur Fasa @ Pakej 1B :

Dari CH3750, Felda

Neram 1 ke CH6700, Sg.

Jabur, di Daerah

Kemaman, Terengganu

JKR

18/02/
2009

31/03/
2010

RM40,763
,080.60

Cadangan Pembangunan
Projek Pendidikan Bagi
Sek. Men. Keb. Seri
Cheneh Kemaman Yang
Mengandungi 30 Bilik
Darjah di Daerah

Kemaman Terengganu

KPM

24/12/
2007

07/07/
2010

RM?20,500
,000.00

Pembinaan Bangunan
Asrama dan Bangunan
Tambahan di Sek. Men.
Keb. Belara, Kuala

Terengganu

JKR

15/05/
2002

14/04/
2003

RM14,914
,290.00

Pembinaan Bangunan
Asrama dan Bangunan
Tambahan di Sek. Men.
Keb. Belara, Kuala

Terengganu

15/05/
2002

14/04/
2003

RM14,914
,290.00

10




10 | Cadangan membina dan | SWASTA | 2004 2009 RM401,00
menyiapkan Rumah 0,000.00
Berkembar di lokasi

Perdana, Puchong

2.4.2 Project in Progress
Pembangunan Jambatan di Atas Sungai Terengganu ke Pulau Sekati, Kuala

Terengganu, Terengganu (30/04/2012 — now) — RM 242,000,000.00

11



CHAPTER 3.0

BRIDGE CONSTRUCTION

3.1 Introduction of Project

Bridges are an essential part of any infrastructure. They span countless
obstacles to connect the roads of our highway systems. Bridges can be found in variety
of setting to reduce traffic congestion areas to under-populated rural locations to
beloved park environments. The vast majority of the world’s bridges are short and
moderate spans. It is not these most common bridges, but rather the monumental long-
span bridges that are the most noticeable and striking due to their size and often scenic
settings. Many long span monumental bridges are considered works of structural arts.
The much more prevalent short and moderate span bridges simply remain functional
and nondescript. Although these more moderate-sized bridges dominates highway
landscape, they typically fail to catch even the imagination of the engineers who design

them.

Rapid advances in the state of the art of engineering design, materials and construction
provide engineers with many new options for short and moderate span bridge design.
Designed for economy and function alone, standard highway bridges often detract

from, rather than enhance, the environmental in which they are built. (Fu, 2005)

Bridges are classified on the basis that how the four forces namely shear, compression,
tension and moment are distributed in the bridge structure. A structure built to span
and provide passage over a river, chasm, road or any other physical hurdle. The
function required from the bridge and the area where it is constructed decides the
design of the bridges. (WebTechTix, 2014)

12



Project Layout Plan

Figure 3.1: Project Layout Plan

Source: Jabatan Kerja Raya Negeri Terengganu

(Ch 14350 - 1+850)

Figure 3.2: Project Details Plan

Source: Jabatan Kerja Raya Negeri Terengganu

Balance Cantilever bridges crossing Sungai Terengganu utilized Box Girder with a
span of 80m, 120m, 80m. The bridge also has 2 numbers of Underpass at Teluk Pasu
(Jalan Teluk Pasu, Jalan Masjid).

The project involves the construction of new roads from Kg. Banggol Tuan Muda
(Teluk Pasu) 4-lanes two way street to meet the standard JKR RS is 1.6km long, over

1.8km of new road construction detail are as follows:

13



Teluk Pasu Approach Bridge (T-Beam) 5 span — 180m long

TELUK PASU APPROACH BRIDGE
5Span (60 batang )

Figure 3.3: Structure Layout at Teluk Pasu

Source: Jabatan Kerja Raya Negeri Terengganu

One (1) balance cantilever bridge crossing Sg. Terengganu (Box Girder) 3

span — 280 span long.

- BOX GIRDER
80m+120m+80m o

Figure 3.4: Structure Layout at Box Girder

Source: Jabatan Kerja Raya Negeri Terengganu

14



e Losong Approach Bridge 9T-Beam) 15 span — 600m long

Losong approach bridge
15 span (254 batang )

Figure 3.5: Structure Layout at Losong

Source: Jabatan Kerja Raya Negeri Terengganu

15



3.2 Case Study

The construction of bridges varies widely depends on the material and design,
however, there are many components that are common to all bridges. In general, these
components may be classified either as parts of a bridge superstructure or as parts of a

bridge substructure.

Abutment Superstructure
(substructure) )
/ Bridge deck

.

Bearings

"~ Piers(substructures)

Foundations

Figure 3.6: Component of Bridge

Source: (Spannweiten, 1975)

CROSS
PILE COLUMN T-BEAM

PILIN
. CAP HEAD

Figure 3.7: Bridge construction work flow
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T-BEAM
CROSSHEAD CROSSHEAD
COLUNN COLUNN
PILE CAP PILE CAP
SPUN PILE SPUN PILE

Figure 3.8: Span of Bridge

3.2.1 Substructure

A substructure is any structural, load-supporting component generally referred
to by the terms Abutment, Pier, Retaining Wall, Foundation or other similar
terminology. Substructure units function as both axially load and bending members.
These units resist both vertical and horizontal loads applied from superstructure and

roadway Embankment.

Many factor influence the selection of substructure and foundation materials, types,
configurations, positions and orientations. Often, existing constraints will limit the

range of options lead the designer to only or few feasible solutions.

3.2.1.1 Foundation
A bridge foundation is part of the bridge substructure connecting the bridge to
the ground. A foundation consists of man-made structural elements that are

constructed either on top of within geologic materials. The function of a foundation is

17



to provide support for the bridge and transfer loads or energy between the bridges
structure to the ground. (Hodgkinson, 1986)

A deep foundation is a type of foundation where the Embankment is large than its
maximum plane dimension. The foundation is design to be supported on deeper
geologic materials because either the soil or rock near the ground surface is not

competent enough to take the design loads or it is more economical to do so.

Photo 3.1: Bridge Foundation

A deep foundation occupies a relatively smaller area of the ground surface. Deep
foundations can usually take larger loads than shallow foundations that occupy the
same area of the ground surface. Deep foundations can reach deeper competent layers
of bearing soil or rock, whereas shallow foundations cannot. Deep foundations can

also take large uplift and lateral loads, whereas shallow foundations usually cannot.

Bridge foundations can be individual, grouped, or combination foundations. Individual
bridge foundations usually include individual footings, large-diameter drilled shafts,
caissons, rock sockets, and deadman foundations. Grouped foundations include groups
of caissons, driven piles, drilled shafts, and rock sockets. Combination foundations
include caisson with driven piles, caisson with drilled shafts, large-diameter pipe piles

with rock socket, spread footings with anchors, dead man with piles and anchors.

For small bridges, small-scale foundations such as individual footings or drilled shaft
foundations, or a small group of driven piles may be sufficient. For larger bridges,

large-diameter shaft foundations, grouped foundations, caissons, or combination

18



foundations may be required. Caissons, large diameter steel pipe pile foundations, or
other types of foundations constructed by using the cofferdam method may be

necessary for foundations constructed over water.
In this project, type of deep foundation has been used which are as below :

1) Precast Pre-stressed Spun Concrete Pile
Pile sections are normally 12 m long and are usually welded together using
steel end plates. Pile sections up to 20 m can also be specially made. Precast
pre-stressed spun concrete piles require high-strength concrete and careful
control during manufacture. Casting is usually carried out in a factory where
the curing conditions can be strictly regulated. Special manufacturing
processes such as compaction by spinning or autoclave curing can be adopted
to produce high strength concrete up to about 75 MPa. Such piles may be

handled more easily than precast reinforced concrete piles without damage.

Photo 3.2: Precast Pre-stressed Spun Concrete Pile

This type of piles is generally less permeable than reinforced concrete piles and may
be expected to exhibit superior performance in a marine environment. However, they
may not be suitable for ground with significant boulder contents. In such cases, pre-
boring may be required to penetrate the underground obstructions. Spalling, cracking
and breaking can occur if careful control is not undertaken and good driving practice
is not followed. In this project, the specifications of pre-stressed spun concrete piles
are listed below:

19



o Length : 12m

o Diameter : 600mm

o Minimum effective stress Class A : 5.2N/mm?
Class B: 7.0N/mm?

o Minimum cube strength 2 at transfer 30 N/mm?
At 28 days 78.5 N/mm?

o The production of spun pile shall be in accordance with MS 1314
o All welding shall be in accordance with BS 5135

o Pre-stressing bar shall be ‘ulban’ or equivalent

o Spiral shall be drawn to BS 4482

o Other reinforcement to be M.S or H.T bars to MS 146

o Test load on pile shall be twice the design load.

o Piles are design as frictional and end bearing piles

o Electrode used shall comply with BS 639 or equivalent

Safety for piling works is very important, the table show safe work practice for piling

works:
Table 3.1: Safety practice for piling works

General Protect workers from injuries associated with piling installation
procedures

Application Piling installation is an integral part in construction of
structures.

Protective Safe work procedure

Mechanisms Site survey
PPE
ERP (Emergency Response Plan)
Pile driving rig data
Permit System

Selection and As per safe work procedures

use Manufacturers Specifications

20



Supervisor Supervisors are responsible to facilitate and/or provide proper
Responsibility instruction to their workers on protection requirements and
training

Inspect worksite

Review piling subcontractor safe work procedures (if

applicable)

Worker 1. Set up signs and barricades.

responsibility 2. Line locations and scope of locations.

3. Hand expose lines and cables.

4. Maintain minimum clearance from underground, overhead
lines and structures.

5. Be aware of pinch points.

6. Ensure tag lines are utilized.

7. Ensure proper isolation/ barricading/ covering/ of open
excavations/ cages/ drive piles.

8. Ensure proper off-loading of piling materials.

9. Ensure that augering or drilling equipment is on stable
ground and anchored properly.

10. Ensure you are visible at all times to the rig operator.

11. Follow piling safe work procedure step by step.

3.2.1.2 Pile Cap
Post-tensioning is used to reduce the necessary size of the pile cap and the
required steel area. The concentrated application of the posttensioning anchorage

forces 1s well suited to strut and tie methods of design for this element.

21



Photo 3.3: Pile Cap Reinforcement

3.2.1.3 Pier

Piers are an integral part of the load path between the superstructure and the
foundation. Piers are designed to resist the vertical loads from the superstructure, as
well as the horizontal superstructure loads not resisted by the abutments. The
magnitude of the superstructure loads applied to each pier shall consider the
configuration of the fixed and expansion bearings, the bearing types and the relative
stiffness of all of the piers. The analysis to determine the horizontal loads applied at
each pier must consider the entire system of piers and abutments and not just the
individual pier. The piers shall also resist loads applied directly to them, such as wind

loads, ice loads, water pressures and vehicle impact.

Piers need located to provide a minimum interference to flood flow. The piers is placed
parallel with the direction of flood flow. Make adequate provision for drift and ice by
increasing span lengths and vertical clearances, and by selecting proper pier types.
Special precautions against scour are required in unstable streambeds. Navigational
clearance must be considered when placing piers for bridges over navigable
waterways. Coordination with the engineer performing the hydraulic analysis is
required to ensure the design freeboard is met, the potential for scour is considered,
the hydraulic opening is maintained and the flood elevations are not adversely affected

upstream or downstream.
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In the case of railroad and highway separation structures, the spacing and location of
piers and abutments is usually controlled by the minimum horizontal and vertical
clearances required for the roadway or the railroad. Other factors such as utilities or
environmental concerns may influence the location of the piers. Sight distance can
impact the horizontal clearance required for bridges crossing roadways on horizontally

curved alignments.
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Photo 3.4: Pier Constructed

Cost may also influence the number of piers, and therefore the number of spans, used
in final design. During the planning stages, an analysis should be performed to
determine the most economical configuration of span lengths versus number of piers

that meet all of the bridge site criteria.

3.2.1.4 Damage Risks to Bridge Sub-structure

The most common cause of bridge failure is from floods when scour causes
failure of bridge piers and abutments. Scour occurs progressively as supporting
material under a footing is removed during flood events and is replaced with material
that has little or no bearing capacity. Barge and ship collisions with bridges are
common worldwide, and can represent a significant cause of damage to bridge

substructure. Although damage to substructures can be similar to that from an

23



earthquake, impact damage primarily affects the bridge substructure and there is a

comparatively low risk of reduced soil support.

Loss of capacity in bridge piers and abutments can occur either over a period of time
resulting from alkali-silica reaction, freeze-thaw damage, corrosion of reinforcement,
and unconstrained thermal movements, or because of sudden floods, earthquake, or
vessel impact. The long-term damage conditions can be evaluated using a variety of
local tests including impact-echo, groundpenetrating radar, and corrosion-potential
measurements. However, damage caused by floods, earthquake, and vessel impact is
more difficult to evaluate locally for buried portions of bridge substructures, and thus

global bridge evaluation and monitoring methods are more suitable.

3.2.2 Superstructure

The basic purpose of the superstructure is to carry loads from the deck across
the span and to the bridge supports. The superstructure is that component of the bridge
which supports the deck or riding surface of the bridge, as well as the loads applied to
the deck. The function of the superstructure is to transmit loads. Bridges are named for
their type of superstructure. Superstructures may be characterized with regard to their
function. Loads may be transmitted through tension, compression, bending, or a

combination of these three. (Lohnes, 2012)

3.2.2.1 Crosshead

Crosshead is one important structure in bridge construction. Engineers have to
put extra effort to design the crosshead. From the project that I have been directly
involved, I can observe the process of crosshead construction in detail. In the
beginning of the construction of crosshead, certain aspects need to be considered and

manual calculation. The things that need to be considered for crosshead:

a) Value for each section which is applied load and dead load.\

b) Parapet wall load
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¢) Object load which is always change from time to time
d) Dead load

Photo 3.5: Installation of Photo 3.6: The fixing and tie in

platform for crosshead reinforcement bar.

Photo 3.7: Inspection reinforcement Photo 3.8: Installation of timber

bar for crosshead formwork for crosshead

Photo 3.9: Finished Crosshead



3.2.2.2 Beam and T-Beam

Beam bridges are the oldest known bridges and tend to be the simplest to design
and build. They consist of vertical piers and horizontal beams. A beam bridge’s
strength depends on the strength of the roadway and can be increased by adding
additional piers. While beam bridges can be quite long, the span, or distance between

adjacent piers, is usually small.

T-beam bridge decks are one of the principal types of cast-in place concrete

decks. T-beam bridge decks consist of a concrete slab integral with girders. T-beam,
used in construction, is a load-bearing structure of reinforced concrete, wood or metal,
with a t-shaped cross section. The top of the T-shaped cross section serves as a flange
or compression member in resisting compressive stresses. The web of the beam below
the compression flange serves to resist shear stress and to provide greater separation
for the coupled forces of bending.
A beam and slab bridge or T- beam bridge is constructed when the span is between 10
-25 m. The bridge deck essentially consists of a concrete slab monolithically cast over
longitudinal girders so that the T-beam effect prevails. To impart transverse stiffness
to the deck, cross girders or diaphragms are provided at regular intervals. The number
of longitudinal girders depends on the width of the road. Three girders are normally
provided for a two lane road bridge. T-beam bridges are composed of deck slab 20 to
25cm thick.

3.2.3 Pre-stressed Concrete Bridge
A) Pre-stressed Concrete
Prestressed concrete is a material that has had internal stresses induced to
balance out, to a desire degree, stresses due to externally applied loads. Since tensile
stresses are undesireble in concrete structural members, the objective of prestressing
is to create compressive stresses (prestress) at the same locations as the tensile stresses
within the member so that the tensile stresses will be diminished or will dissappear

altogether.
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The elimination of tensile stresses within the concrete will result in members that have
fewer cracks or are crack-free at service load levels. This one of the advantages of
prestressed concrete over reinforced concrete. Because beam cross sections are
primarily in compression, diagonal tension stresses are induced and the mbeams are
stiffer at service loads. Also, sections can be smaller, resulting in less dead weight.
Despite the advantages, the following must be considered :
Some items that must be considered when using prestressed concrete :

e The higher unit cost of stronger materials.

e The need for expensive accessories.

e The necessity for close inspection and quality control.

e In the case of precasting, a higher initial investment in plant.

B) Post-Tensioned

Post-tensioned concrete bridges have constructed with the efficiency of
construction method for concrete structures with high strength of prestressing steel.
Post-tensioning is a method of reinforcing (strengthening) concrete or other materials
with high-strength steel strands or bars, typically referred to as tendons. Post-
tensioning applications include office and apartment buildings, parking structures,
slabs-on-ground, bridges, sports stadiums, rock and soil anchors, and water-tanks. In
many cases, post-tensioning allows construction that would otherwise be impossible

due to either site constraints or architectural requirements.

Post-tensioning makes possible the cost-effective construction of high quality bridges
over a wide range of conditions and span lenghts including highway alignment. Bridge
structures constructed using post-tensioning have high intrinsic durability and are able
to be built quickly with minimal impact on the human and natural environment. Futher,
structures constructed using post-tensioning also benefit from the methods ability to
limit cracking, reduced structural depth, ease of accommodating curved roadway
alignment and low maintenance costs. And, these benefits do not come at the expense
of aesthetic expression. (Williams, 1995)

Cast-in-place cantilever construction has become the preferred method of building

long-span concrete bridges as well as concrete arches with the help of temporary
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towers and stays. It is a proven cost-effective means of building spans ranging from

200-feet (60 m) to more than 1,000-feet (300 m). It has been used to cross major bodies

of water, deep mountain canyons, and densely populated urban areas. Further, post-

tensioning can be used effectively to build bridges on alignments that are curved in

plan.

For Pulau Sekati bridge project, the precast T-Bean stressing and grouting work:

1

All dimension shown are in (mm) millimetres unless otherwise stated
construction drawing.
The minimum 150mm concrete cube strength at 28 days shall be 5S0N/mm?
Pre stressing steel must comply with ASTM A416-90a.

Nominal diameter of strand : 15.24 mm

Minimum Breaking Load  :260.7 KN

Nominal Steel Area : 140.0mm?

Young’s Modulus : 195 KN/mm?

The pre stressing system is the BBR Cona Compact Multi Strands system.
The drawing is to be read in conjunction with the relevant engineer’s drawing
Mild steel reinforcement to conform to M.S 146 general reinforcement details
as per engineer’s drawing.
Concrete cover to:

a. Pre stressing tendon to be minimum 50mm

b. Mild steel reinforcement to be minimum 35mm at the web

and minimum 50mm at bottom flange.

The sequence of the pre stressing in the following order: Cable B (50%) to
Cable C (100%) to Cable D (100%) to Cable A (100%) to Cable B (50%)
Pre stressing done in two stage as follows:
Stage 1. For lifting the beam a minimum of 35N/mm? concrete cube strength
shall be attained before stressing is carried out.
Stage 2 — Pre stress shall be carried out as soon as minimum concrete cube

strength of 45 N/mm? is attained.

28



10.

11

18,

14.

18,

16.

17,
18.

Note: Stage 1 stressing way be waived if there are sufficient number of casting

beds provided.

The beam cannot be moved or lifted during the first 24hours following

grouting.

. Jacking force T-Beam include drawing losses of 6mm
12.

Sheathing accurately positioned and tie to be reinforcing cage at 1.00m
spacing.

Recesses provide for anchorages shall be concreted by main contractor after
stressing and grouting of tendons.

The grout shall be mixed and have a composition of one 50kg bagged Ordinary
Portland Cement : 5 gallons of water (22.7 litres) : 1sachet (227 gms) Conbex
100 grout additive, water cement ratio = 0.45

Grout shall be pumped into each duct until grout pours out of the outlet. The
high pressure cork at this end shall be closed and pumping continued until a
pressure of 0.41 N/mm? (60 psi) is attained. The high pressure cork shall remain
close and in position for a period of one hour after grouting.

Bursting reinforcement shall be surprised and installed by main contractor to
both ends.

Calculated elongation shown are at jacking pressure. (before lock-off)
Coefficient of friction u = 023/rad

Wobble factor, k = 0.0033 rad/m

Relaxation of strand = 2.5%
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Stressing works to be mentioned in specialist engineers drawings.

Photo 3.10 (a), (b), (c): Stressing Works for T Beam

Grouting works to be mentioned in specialist engineers drawings.

Photo 3.11 (a), (b), (c): Grouting Works for T Beam

Post-tensioned superstructures, which can be built quickly and without touching the
land or water below the bridge, are a relatively low impact structural system and
optimal solution. For longer spans (commonly up to 300-feet or more), shallowed
girder depths and continuously curved superstructures, post-tensioning offers ductility
and seismic performance as well as superior aesthetics to precast designs. Post-
tensioning also provides more flexibility in the layout of span length, bent
configurations and roadway geomatics that precast [-girders of reinforced concrete box

girders. (Ryall, 2012)
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C) Grouting of Post Tensioned Tendons
The grouting of the ducts surrounding post-tensioning tendons provides the
necessary mechanical connection to transfer the stresses between the tendons and the
concrete and also protects the tendons from corrosion. The bonding of the grout to the
post-tensioning steel accomplishes this in a manner that is similar to the bond

developed by rebar in concrete.

Photo 3.12 : Grouting works for T-Beam

Grout is the primary protection for the post-tensioning system; terefore, careful
attention must be given to the grouting process. Cementitious grout provides an
alkaline environment that passivates the surface of the steel which inhibits the
COITOSION Process.
The grout must surround and be bonded with the steel to be effective. Specially
blended grout materials, correctly mixed and effectively pumped into the tendon, are
key to a successful grouting operation. The durability of the structure is directly
effected by the quality of the grouting. It is essential that an adequate grout plan be
developed and executed. (Ramachandran, 1996)
Quality grouting is achieved through :-
e Careful selection of the based materials comprising cement, water and
admixtures.
e Consistency in the grout properties by a high level of quality control.
e Use of appropriate mix design and mixing procedures adapted to the -

specific materials, environment and equipment.
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e Trials to test grout systems for any particular set of factors.

e Execution of grouting on site by qualified personnel following
approved method statements.

e In addition to the pure grouting activity, there needs to be appropriate
design and detailing of the structure for a particular application and

operational environment.

D) Post Tensioned Strengthening

For stengthening pre-stressed concrete beams or slabs, simple externally
bonded strengthening system may not be sufficient. In these situations the
strengthening system may need to be tensioned to provide an active strengthening
system and be able to enhance the load carrying capacity of the concrete structure in
conjuction with the existing built-in-pre-stressing system. In most cases the post-
tensioning system is designed with the following external components: fixed
anchorage system located towards each end of the beam/slab and post-tensioning cable

that tensioned between the two anchors then locked in a tensioned state.

The tensioning cable can be regular high tensile multi-strand steel, rigid carbon fiber
rod or carbon fiber fabric. The post-tensioning cable can be bonded or unbonded along
its entire length. The end anchorage system can be made of either concrete that is
doweled into the existing concrete or could be manufactured of structural steel that is
bolted to the structure. The pre-stressing process nof the stree strengthening system is

the same as the process used for any other conversional post-tensioned project.

Photo 3.13 : Hydraulic Jack
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Photo 3.14 : Prestressing work for T-beam

E) Grouting on Site

Grouting work on site is a complex activity. It needs to be well prepared. Once
it has started it should not be interrupted. The assessment of the quality of grout during
injection is still based to some degree on judgement of an individual, example for
decision when the quality of grout is acceptable to close a particular vent. Most, if not
all, activities during grouting are on the critical path, in particular for grout mixes
which show an early start of setting. The actual grouting works can be physically quite
demanding, are dirty, and involve safety risks, example if the human skin or eyes get

in direct contact with the grout.

Photo 3.15 : Grouting Equipment
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For all the above reason, grouting work needs to be planned and supervised by
experienced technician with a through understanding of the behaviour of grout and
awareness of the potential implications of poor grouting on the durability of a post-
tensioned structure. Hence, only such experienced technicians should be qualified to
plan and supervise grouting works. These technichian should be capable of training

the labour used for grouting, usually on site as needed for the anticipated activities.

A satisfactory quality of grouting works can only be achieved if grouting equipment
of a suitable capacity adapted to the particular project is used. Such equipment should
bo confirmed prior to the actual grouting work during suitability testing to be able to
produce a sufficiently homogeneous grout mix. A post-tensioning tendon can only
reliably and completely be filled if the entire tendon and duct system, including
anchorages, hoses is leak tight. Hence, careful detailing of the tendon and duct system
is essential. Improvised connections between ducts and anchorages or improvised
sealing of anchorages and vents present risks which may lead to grouting defects.
(Nonveiller, 1989)

Excess water in the grout has been consirmed as a major cause of grouting and
durability problems. Hence, control of the water added to the grout is essential. This
includes water eventually present in the duct system. Threfore, duct systems need to
be kept adequately sealed on site at all times to avoid ingress of rain or other water

before grouting.
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3.2.4 Concrete Quality Control

Quality concrete means a concrete right or correct to reach the level of strength and
specifications. It will go throungh soem tests and tests that are commonly held to test

the quality of the concrete is:

a) Slump Test

Apparatus:

Photo 3.16: Mould (cone) Photo 3.17: Steel Rod
and Base Plate 600mm long

Photo 3.18: Trowel Photo 3.19: Measuring Tape
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Procedure to conduct slump test:

1. Place the cone on the base plate, which is on top of smooth surface
area

i 8 Fill the mould with 3 layers of concrete of same thickness each layer

1il. Compact each layer of concrete mix by blow in 25 times with steel
rod

1v. Level the top surface of fresh concrete with trowel and then lift cone

from the concrete raising it vertically and slowly.
V. Measure the slump to the nearest by using the measuring tape to
determine the height of cone and highest point of requirement.
vi. Height and shape of slump obtained varies from one mix another

depending on the mix workability.

Figure 3.9: Procedure Slump Test
Sources : (L&M Construction Chemicals, Inc., 2008)

b) Cube Test
Concrete cube testing is a primary compliance check on gthe specified design
characteristic compressive strength of concrete mix supplied to the site.
Concrete cube is prepared by placing 3 layer of the concrete into mould.
Cube mould must be oiled before placing the concrete. Each layer is

compacted using rod for 35 times. Then, it is cured in a tank of water for 3
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days, 7 days and 28 days. On the 3rd, 7th and 28th day, cube will be taken out

for compressive strength test.

Photo 3.24: Destructive cube concrete
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3.2.5 Launching of T-Beam

1

ii.

111.

Site preparation works

Area will be cleared for preparation of access road for transportation of the
girder. Machineries involved in the land clearing and access road
preparation are mainly Excavator and Dumper trucks. Steel plate will be
also be used if the site condition required the use of it such as soft ground
condition where crusher run base is not sufficient.

Meanwhile, site clearing and disposable of material from site shall be
conducted by using Dumper Trucks. Excavator shall be used to load and
unload all disposable materials.

An access road for the prime mover to load up the precast girder will be
fully compacted. Each launching span also will be provided with a specific
area for the double crane (160 ton each) to park and lift up the precast

girder.

Traffic Diversion

Most of the precast T-beam will be launch within the specific boundary of
construction area which will have minimum implication on the public road
and the local traffic management system. However, there would still be
precaution measure to manage the traffic flows along the main road during
the launching works.

All traffic on both side of the launching area will be closed for one lane.
This will be done by the mean of placing specific signage and barricade on
the specific boundary during launching sequences. Two workers to redirect
the traffic flows will also be place on the both end of the area to ensure

flowing traffic.

Launching of T-beam

T-Beam will be load up using 2 cranes (160 ton each) on both end of the
T-Beam at casting yard onto a prime mover. The prime mover will then
transport the beam to the specific span area. The 2 cranes (160 ton each)

will then be relocated to the launching span. Steel plate will be provided
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for the crane parking area to ensure stability and safety of the whole
launching work. Coordination between the crane will be done by the mean

of a team of qualify workers to fully control the whole launching

sequences.

(a) Lifted T-beam by (b) Lifted T-beam by (c) Lifted T-beam by

two crawler crane two crawler crane two crawler crane

b L k'h\‘
(d) Lifted T-beam by (e) Lifted T-beam by (f) Lifted T-beam by
two crawler crane two crawler crane two crawler crane
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(g) Delivery T-beam by (h) Lifted T-beam on (i) Lifted T-beam by

two prime mover crosshead two crawler crane

(j) Lifted T-beam by two crawler crane (k) Done for launching work
Photo 3.25: Launching for T-Beam

3.2.6 Safety Plan on Site
The following safety measures are essential and shall be followed by all staff

and workers:

a. Ensure that safety levels at worksites are satisfactory.
b. Ensure that all construction personnel are given adequate briefing and

information on safety at construction site.
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Photo 3.26: Toolbox Briefing

c. Create a safer, healthier and more organized working environment

Photo 3.27: Clear site entry

d. Provide personnel with full range of protective and safety equipment

(PPE) such as safety helmet.
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Photo 3.28: Labours are wearing personal protection equipment

Provide adequate safety tools and erect safety signs at points that may
pose risk of accidents.

Regular housekeeping is necessary to maintain site cleanliness.
Adequate and proper lightings to be provided for night works.

The supervisor/foreman shall guide the machinery operator especially

during lifting work.

Photo 3.29: Supervisor guide the machinery during lifting concrete bucket

Supervisor and crane operator shall ensure that ground condition is safe
for crane prior to conduct lifting work. If required steel plate shall be used

as crane platform. (Roughton, 2003)
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CHAPTER 4.0

CONCLUSION

4.1 Conclusion

Lots of experience and knowledge have been gain by students during five
month of industrial training. Students are exposed directly to the real working
environment in construction industry. Bridge construction is one of the types of
construction in construction industry. Its need to be designed greatly to ensure the
structures are stable and can be safe to use for a long time. There are many aspects
need to be taken during the construction of bridge, so that the sequence of the
construction will be work smoothly without worst problem. There are many of bridge
design either long span of bridge, prevalent short or moderate span of bridge can be
designed and construct unless it is still functional well. Bridges structure can be
classified on the basis of four forces; shear, compression, tension and moment. Many
factor influence the selection of substructure likes foundation material, types,
configurations, positions and orientation, if any possible problems outcome, there must
be a quickly solution to overcome it. All the material used should be more durable to
provide support of bridge and transfer loads or energy between the bridges structure
to the ground.
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ZAINAL @ SHARIFF IBRAHIM SDN BHD
CULVERT VERIFICATION REPORT

PROJECT : PEMBANGUNAN PROJEK JAMBATAN ATAS SUNGAI TERENGGANU KE PULAU
SEKATI.KUALA TERENGGANU.

CONSULTANT ENGINEER : ~ WAN HUSIN ASSOCIATES SDN BHD DATE :
CONTRACT NUMBER : JKRNT (T) KT/10/2012 SECTION :
CULVERT DETAILS

Location/No.

AS DESIGNED

Chainage

AS PROP D ON SITE

Culvert Size (m)

Type

Class

Length (m)

Skew

Fill Above Crown (m)

U/s L.L. (m)

D/SI.L. (m)

Bedding Type

Inlet Structure

Outlet Structure

Others

SITE DETAILS (Pre-construction stage as observed status)

Foundation Condition

Results of Probing

Flow Condition

Upstream Site Details

Downstream Site Details °

Remarks

SKETCH (Section showing Lengths, Level, Height and the Ground Profile)

Certified By :

(Construction Manager/Site Engineer)

Approved By :

(Assistant Resident Engineer/inspector of works)

CONTRACTOR CONSULTANT
* Delete whichever is not applicable Revision : 0
QR-1.1.19 Date




‘Con tractor :

ZAINAL@SHARIFF IBRAHIM
SDN BHD

PROJECT : PEMBANGUNAN PROJEK JAMBATAN Di ATAS SUNGAI TERENGGANU

KE PULAU SEKATI!, KUALA TERENGGANU.

Consulting Engincer :

WAN HUSIN & ASSOCIATES
SDN BHD

CONTRACT NO: JKRNT (T) KT/10/2012

PRECAST SPUN PILE DRIVING RECORD

e Date Drivep :..
TUCTNES: k... oasge s Element . ... .o ?
Pile Reference No. Pile Type / Size
ABOEPIE  heeesssamammes Platform level e
No. of Joints  ~ -~ ... Cut off Level-R.L s B -
1angth of Plles Used :.......cueaa. e Pile Shoe Installed ... ... . -
ammer Weight . Tonnes pen;?;;'on - o |Final Set for Last 10 Blows :...... .mm
‘Hammer Drop b i mm M Dolly Used (Yes/No) : ..
inetration o of |Penetration No. of Penetration| no of [Penetration| no. of |Penetration| no. of
L (m) Blows (m) Blows (m) Blows (m) Blows (m) Blows
| 0.5 11.5 22.5 335 44.5
| 1 12 23 24 45
15 12.5 235 345 455
2 13 24 ' 35 46
25 135 24.5 35.5 46.5
3 14 25 36 47
i 35 14.5 25.5 36.5 47.5
\ 4 15 26 37 48
| 45 155 265 375 48.5
E 5 16 27 ,. 38 49
55 16.5 d 27.5 385 495
\ 6 17 28 39 50
65 17.5 28.5 39.5° 50.5
i 7 18 29 40 51
\ 7.5 18.5 29.5 ; 05 . 51.5
8 19 30 41 52
8.5 19.5 30.5 41.5 52.5
9 20 31 42 53
9.5 20.5 315 ) 425 . 53.5
10 21 32 43 . 54
10.5 215 32.5 435 54.5
1 22 33 44 55
JINTLY AGREED BY ForSite Manager:. .. s Recorded By: Signature : ... ...
1] [ S Name :....
( ) ( )
BOTAREL. . ... oo itiiosmit s
Name:....... oo Date:. .../ /

WM -1.1.11a




ZAINAL@ SHARIFF IBRAHIM SDN BHD

POS70- CADANGAN PEMBANGUNAN PROJEK JAMBATAN DI ATAS SUNGAI TERENGGANU KU PULAU SEKATLKUALA TERENGGANU

> TENDON PROFILE RECORD

Dale of checking

Structure / Beam mark

Tendon NO. .........
Dia. Of Strand
Total no of Strand s
0.D. of Duct
DISTANCE (M) THEORETICAL SITE MEASUREMENT DISTANCE (M) THEORETICAL SITE MEASUREMENT
FROM CENTER CABLE | CABLE | CABLE| CABLE CABLE | CABLE | CABLE | CABLE FROM CENTER CABLE | CABLE | CABLE | CABLE CABLE | CABLE | CABLE | CABLE
TOENDA A B [ D A B c o] TOENDB A B c D A B [¢] D
0.00 110 110 | 110 280 | 0.00 110 110 110 280
1.00 110 110 113 284 ) 1.00 110 110 113 284
2,00 112 112 121 294 ) 2.00 112 12 121 294
3.00 114 | 114 | 136 | 312 3.00 114 114 | 135 | 312
4.00 118 118 154 337 4,00 118 118 154 33]
5.00 122 | 122 | 178 | 368 5.00 122 122 | 178.| 388
6.00 127 127 208 407 6.00 127 127 208 407
7.00 133 133 243 453 7.00 133 133 243 453
8,00 140 | 140 | 284 | 508 8.00 140 140 | 284 | 508
9.00 148 148 330 568 9.00 148 148 330 588
10.00 1587 157 383 634 10.00 187 167 383 834
~ 11.00 167 167 438 708 11.00 167 167 439 708
12.00 178 178 502 790 12.00 178 178 502 790
13.00 190 190 570 | 878 13.00 190 180 570 878
14.00 203 203 643 974 14.00 203 203 643 974
15.00 217 217 722 | 1077 15.00 217 217 722 | 1077
16.00 232 232 807 | 1187 16.00 232 232 807 | 1187
17.00 247 247 897 | 1205 17.00 247 247 897 | 1305 i
18.00 264 264 992 | 1429 ' 18.00 264 264 992 1429
19.00 281 281 | 1083 | 1561 19.00 281 281 1093 | 1561
20.00 300 | 300 | 1200 | 1700 | 20,00 300 | 300 | 1200 | 1700
H/D 165 | 185 | 330 | 330 HD 165 | 165 | 330 | 330
Note :
1. Height Of Cable (A, B, C,D) Measured From Soffit Of Beam To Center Tendon.
2. The Tolerance In The Location Of The Center Tendon Shall Be +/- 10mm
Remarks : .
Prepared & Record by : Witnessed & Checked by : Checked & Approved by :
Main Contracior Representative Consultant Representative




Contractor :

ZAINAL @ SHARIFF IBRAHIM SDN BHD

Consuilting Engineer

WAN HUSIN & ASSOCIATES SDN BHD

Project

PEMBANGUNAN PROJEK JAMBATAN DI ATAS SUNGAI
TERENGGANU KE PULAU SEKATI,KUALA TERENGGANU

Contract no : JKRNT (T) K1/10/2012

Concrete Works Check List

Chainage:

Drawing No :

Element: Slab/ beam/ Column/ W all/
liftcore/staircase/Sump

RFI No:

Date:

Grade of Concrete

Item

Description

Acceptability

Contractor Rep AR.E/NO.W

OK Not OK OK

Not OK -

Remarks

Form work ~

1

Dimension (width & Depth)

Setting out line (Control points)

Transfer Level

Concreting Level (Mark on Rebar)

Cast in/ box up

Rigidity of props

Tightness of Joints

Ol |IN|O|DdW|N

Drop /Step Down

10

Cleanliness

1"

Mould Oil

Reinforcement ¢«

1

Rebar/BRC-size / Nos /type

2  |Rebar/BRC conditions

3  |Link-Size Nos /Type !

4 |Anchorage

5 |Spacing

6 |Cover

7 |Laps

8 |Additional Rebars /Trimmer bas
Water Proofing

1 IApplication of waterproofing Materials
MB&.E Services

1 |M&E Services Checked
Others

ARE/IOW Comment

1.Non conformances

3. Re-Inspection

2 . Disposition 4. Comments
Contractor ARE/IOW
Name : HASRUL SANI BIN I8MAIL Name :

¢ % Project Manages . .
Signature: TAINAL@SHARIF IBRAHIM SDN. BHO. Slgn:.:\ture.
Date: (88876-P) Date:
QM-1.1.13 Revision @ 0

Date




BBR CONSTRUCTION SYSTEMS (i) SON BEID
NO.37 JALAN PI3 1172, SUBANG INDAH, BANDAR SUNWAY

46150 SUBANG JAYA, SELANGOR

Fi-QR- 11

© Slressing Report

Project Block )
Floor Daste A
Type Page of
Beam /Slkb | Tendon Lverage Remarks .
Marking Marking % Diff Extension
% Diff
\

=
)
=)
(

[122)
o)
bt
m

Recorded by :

BEBR's Supervisaor

Remarks / Remedial Action (if 2ny)

(§2]

o)

pwl

or
m o
0
m

-

m

m

¢ Nzme
Date

Verified & Approved By .




Contractor :

ZAINAL @ SHARIFF IBRAHIM SDN BHD

Consulting Engineer

WAN HUSIN & ASSOCIATES SDN BHD

Project

PEMBANGUNAN PROJEK JAMBATAN DI ATAS
SUNGAI TERENGGANU KE PULAU SEKATIL,KUALA

TERENGGANU.

Contract no ;: JKRNT KT/10/2012

Roadbase Check List

Chainage: RFI No:
Drawing No : Date:
Acceptability
Item Description Contractor Rep A.R.E/N.O.W Remarks
OK Not OK OK Not OK
1 Height control being set up 10m interval
2 |Survey level of underlaying layer taken
3 Thickness of underlying layer acceptable
(refer to profille checking details )
4 Localised Depression /undulating profile
being rectifed and made good
5 Localised segregation of aggregate being
rectifed(overlaid with quarry sand)
5 Scarify loose silty / clayey material from
top surface of subbase
o Acceptability of subbase moisture content
(must not exceed OMC +1.5%)
8 Road base layer thickness and
compaction
ARE/IOW Comment

1.Non conformances

3. Re-Inspection

2 . Disposition 4. Comments
. NS

Contractor ARE/IOW
Name : llllllllll Name :
Signature: ooooooooooooooooooooooooo Signature:

RICK TEOH
Date:  bAGIECT MANAGER Date:
QM-1.1.4 Revision

Date




Contractor :

ZAINAL @ SHARIFF IBRAHIM SDN BHD

Consulting Engineer

WAN HUSIN & ASSOCIATES SDN BHD

Project

PEMBANGUNAN PROJEK JAMBATAN DI ATAS
SUNGAI TERENGGANU KE PULAU SEKATI,KUALA
TERENGGANU.

Contract no : JKRNT (T) KT/10/2012

Subbase Check List

Chainage:

Drawing No :

RFI No:
Date:

Acceptability
item Description Contractor Rep A.R.E/L.O.W Remarks
OK Not OK OK Not OK

1 Height control being set up 10m interval
2 |Survey level of underlaying layer taken
3 Thickness of underlying layer acceptable

(refer to profille checking details )
4 Localised Depression /undulating profile

being rectifed and made good
5 |Loose /soft silty material at edges removed
6  |Cracking subgrade (water to be added)
7 |Soggy Subgrade (drying needed)
8 |Subbase layer thickness and compaction

ARE/IOW Comment

1.Non conformances

3. Re-Inspection

2 . Disposition 4. Comments
Contractor ARE/IOW
Name : Name :

. ) HASRUL SANI BIN ISMAIL : .
Signature: ofact Miseose Signature:
Date: ZAINAL@SHARIF IBRAHIM SDN. BHD. Date:

(86878-P)

QM-1.1.3 Revision

Date




Contractor :

ZAINAL @ SHARIFF IBRAHIM SDN BHD

Project
PEMBANGUNAN PROJEK JAMBATAN DI ATAS

Consulting Engineer
WAN HUSIN & ASSOCIATES SDN BHD

SUNGAI TERENGGANU KE PULAU SEKATLKUALA
TERENGGANU.

Contract no : JKRNT (T) KT/10/2012

Drainage works Check List (Reinforced Concrete pipe/subsoil)

Chainage: RFI No:
Drawing No : Date:
( if Required) Level:
Acceptability
ltem Description Contractor Rep A.R.E/N.O.W Remarks
OK Not OK OK Not OK
BEFORE LAYING

1 Ensure pipe use approved product (class)

2 |Setting out /Alignment check

3 Check Excavation level

4  |Dimensional Check of pipe

DURING LAYING

1 |Check bedding thickness

2 |Proper pipe handling

3 Proper pipe Laying /Cutting

4 |Proper Jointing

AFTER LAYING

1 Proper back filling / Compaction

ARE/IOW Comment

1.Non conformances

3. Re-Inspection

2 . Disposition 4. Comments
Contractor ARE/IOW

Name : Name :

Signature: SPUL SANI BIN ISHMAL Signature:

Date: NS s Date:

QM-1.1.2 Revision

Uiate




PEMBANGUNAN PROJEK JAMBATAN Di ATAS SUNGAI

Confractor : ZAINAL @ SHARIFF IBRAHIM SDN BHD )
Project : TERENGGANU KE PULAU SEKATIKUALA
Consulting Engineer : WAN HUSIN & ASSOCIATES SDN BHD TERENGGANUU.
Contract no : JKRNT (T) KT/10/2012
PACKAGE NO.: SECTION:
DELIVERY OF READY MIXED CONCRETE
Report no.:
Struckite ™ === s asivsaies Element/ component:............. .ccooee
Date & Time of concreting Chalnage:: «wssosessissvarss Ref. Inspection No.:.........ccoeenen.
Specified concrete Grade S Mewapsones P — Specified slump:....... ... Approval Chit No:..........oooiveeen.
Mixer D.O Volume Time Time Measured Cube
Truck No. no. Delivered of of Slump at |dentification Remarks
(m®) Delivery Placing site (mm) no.
\ N
7
j
Date of testing of Cube at 7 days: ............. S TP
at28days: ....ccoco i e il
Remarks:
SIGNature f.......oovvveviniies Signature t....oooiiii
NAME teoieeieereeeerianeee s eeesieniees 173 o S
(Clerk of works) {Laboratory Technician)
Date :...... foiieeriaas 12013 Dato oeoeid-veneerrn /2013
QM -1.1.9 Revision

Date







