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1 Finishing Area/ 2 Production Hall/ 3 Pipe Storage/ 4 Pipe Turning/ 5 Tunnel Lining
Segment/ 6 Factory Storage Yard/ 7 Jacking Pipe Moulds/ 8 Cut and bend area
9 Segment Reinforcement/ 10 Segment demoulding
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Concrete Mix Design

TPA - Organization

The “Gesellschaft fur Qualitatssicherung und Innovation GmbH” (TPA) is our global materials technology competence center for asphalt,
concrete, earthwork and geotechnical engineering.

As an independent laboratory organization TPA aims:

— To constantly improve quality standards in the construction industry
— To provide top-level services

— To continually extend our range of services

— Total customer satisfaction

Fibre Reinforced Concrete (FRC)
Fibre Reinforced Concrete (FRC) utilizes fibres either as a replacement or in combination with standard reinforcement bars. Our testing has

demonstrated compressive strengths of up to 60 N/mmz2. FRC has been successfully used in various projects, including the Katzenberg
Tunnel in Germany and the Deep Tunnel Sewage System in Singapore.

Corrosion Resistant Concrete

We produce concrete products which are durable and corrosion resistant under adverse conditions. Our high quality concrete products provide:

— Sulphate resistance
— Chloride resistance
— Micro-biological Influenced resistance (MIC)
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Reinforcement Preparation
Automatic Stirrup Bending Machine (ASBM)

Our ASBM is the most innovative stirrup bender, designed to produce stirrups out of coil or stock rebar according to the different production
requirements in a fully automatic way, guaranteeing maximum flexibility, productivity and quality of the finished product. Our ASBM is the first
equipment in the world to use nearly 100% of the bar’s length without generating additional wastage.

Automatic Cage Welding Machine (Pipe)

Automatic welding machines designed by Zublin for the manufacture of cylindrical cages for reinforced concrete pipes. The machines produce
spot welded reinforcement cages with or without bell and/or spigot joint in different lengths for a wide range of pipe diameters. An elliptical
and square cage production capability is available as an optional extra. The rigid machine structure ensures extremely straight twist-free and
accurate reinforcement cages, essential for the trouble-free production of good quality concrete pipes.

The pre-cut longitudinal wires are fed into the machine manually. All necessary parameters such as cage length, winding wire pitch, welding
intensity, bell angle, rotational speed, etc. are infinitely adjustable for each type of reinforcement cage and can be stored in menus.

Only one operator is required to run the pipe cage welding machine.

— Cage Diameter (mm) 350 - 3640

— Number of longitudinal wires 9/12/18/36
— Longitudinal wire diameter (mm) 5-16

— Winding wire pitch (mm) 50 -150

— Winding wire diameter (mm) 5-12
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Curing

All the beneficial properties of precast concrete, including strength, durability and water tightness are enhanced through proper curing techniques.
In some instances, the curing of precast concrete products is one of the last and perhaps most neglected steps in the manufacturing progress,
especially in a rapid production environment.

— The primary goal of curing is to keep the concrete saturated.

— Adequate curing is even more important when the water-cement ratio is low. The prevention of water loss is essential to achieve the required
concrete strength and, at the same time reduces the permeability of the precast concrete.

— During prolonged hydration, the cement in the mix develops into a gel, which reduces the size of the concrete’s internal voids and greatly
increases the water tightness of the concrete.

Fully Automatic Steam Curing System

Zublin Precast Industries is using a state of the art fully automated steam curing system which ensures a practical, efficient, environmentally
friendly, and cost-effective production of precast concrete elements.

The process of steam curing is carried out until the pre-determined maximum temperature under the steam covers is reached. The tempera-
ture rise in any one 15-minute period is programed not to exceed six degrees Celsius. The steam supply will then be reduced so that the
maximum temperature is not exceeded. Steaming will continue until the required concrete strength has been achieved. The maximum tem-
perature for steam curing shall not exceed 70 degrees Celsius.

Benefits of Steam Curing

Curing, particularly within the first few hours after concrete placement, is one of the most important factors in manufacturing top quality precast
concrete products. Properly cured precast concrete will achieve both superior early strength and long-term strength.

Properly cured precast concrete products are also less permeable, more durable and display greater surface hardness. The durability of well
cured concrete parts will be increased significantly with the result that the concrete service life will be increased.

A well-adjusted curing process ensures sufficient protection of the concrete surface during the heating process and after removing the concrete
elements from the formwork.
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Quality Control

All production processes of the concrete precast elements are subject to a stringent Quality Control Management System. This system puts
an especially high emphasis on the concrete curing procedures. At the beginning of the production and at defined intervals, the effectiveness
of the employed curing method is tested using concrete specimens that are produced under conditions equivalent to the precast segments.
The testing of those specimens is performed in our accredited laboratory.



Standard Tests

Compressive Strength

Sieve Analysis of Fine Aggregates
Sieve Analysis of Coarse Aggregates
Slump Test

Pipe Crushing Test

Water Tightness Test

Air Content Test

Flexural Strength Test

Splitting Test

* Water Penetration Test

Testing of Cement

Organic Impunities

UPE & UPV test
scan can detect and
map the following
in concrete

¢ Voids and Honeycombing

e Steel Reinforcement (Rebar)

e Concrete Thickness

e Evaluating of concrete strength
e Stevedoring and packaging
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ZUBLIN Laboratory

The Laboratory is located within our factory premises and is able and accredited to and
certify to international norms and standards.

The laboratory equipment is periodically calibrated and certified by third party.

Ferro Scan

Using the Ferroscan system we can carry out a non-destructive means of locating and
measuring reinforcing bars and concrete cover. This system employs the induction principle,
with the scanner locating rebar’s accurately & reliably within concrete.

Ultrasonic Pulse Velocity (UPV) Scan

An ultrasonic pulse velocity test is an in-situ, non-destructive test to check the quality of
concrete. In this test, the strength and quality of concrete is assessed by measuring the
velocity of an ultrasonic pulse passing through a concrete structure. This test is conducted
by passing a pulse of ultrasonic wave through concrete to be tested and measuring the time
taken by pulse to get through the structure. Higher velocities indicate good quality and conti-
nuity of the material, while slower velocities may indicate concrete with many cracks or voids.

Ultrasonic Pulse Echo (UPE) Scan

The non-destructive electronic ultrasonic pulse echo (UPE) technology extends ultrasonic
pulse velocity (UPV) applications to objects where access is restricted to a single side.
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Outer Seal Test

General Information as per Singapore Standard SS 183: 2020

The joint for jacking pipes is subjected to external hydrostatic pressure and the declared maximum draw Dmax, shall not show any visible
signs of damage to its components nor leak during jacking and in the permanent condition.

Two units of Precast Concrete Jacking pipes will be assembled with a joint displacement of maximum 0.5 degrees. There is a spacing between
the steel ring and the outside surface of the jacking pipe the sides of the ring will be closed with seals (on each side of the steel ring) causing a
watertight area.

The resulting compartment between the inner surface of the steel ring and the outer surface of the pipe joint will be filled with water until
water flows out of a valve on the top of the steel ring. At which time this valve is closed, and water is continued to be gradually pumped in
until a recommended test pressure is reached.

n Pipe

EJ Metal jacket

n Water under pressure
n Watertight seal

B Joint being tested

n Jacking pipe — Joint gasket
n Pressure gauge

n Water valve
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Zublin Precast Industries Sdn. Bhd.
Jalan Besi 4

Kawasan Perindustrian Lukut
81900 Kota Tinggi

Johor, Malaysia

Tel. +60 7882 3531

Tel. +60 7882 4531

Coordinates: 1.791003, 103.910081
branchsg@zublin-international.com
zpi.office@zublin-international.com
www.zublin.com.sg
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