Site Report Putzmeister

Singapore extends express line network

The main island of Singapore is about
42 kilometres from east to west and
23 kilometres from north to south.

The MRT system (Mass Rapid Transit
System) now covers 48 stations
(stretching over 83 km) and three
depots.

The extension of the line network con-
cerns both the North East Line and
the Changi Airport line. 90% of the

40 km long North East Line with

16 stations passes through tunnels.

On completion, this line will connect
the business centre in the South of
Singapore around the World Trade
centre to the residential areas of
Hougang, Sengkang and Punggol,
new towns in the North East of the
densely populated Island Republic.

Construction of the 20-kilometer
North-East MRT Line (NEL) is in
progress. When completed in 2002,
the NEL will add another depot and
16 stations to the existing MRT sys-
tem.

By 2002, the 6 km Changi Airport Line
will be ready.

Three stationary Putzmeister BSA
pumps have taken over the conveying
of concrete over distances of up to
1,400 m for both lines.
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File under: 1.00/4, 1.03/2, 4.00/3, 4.03/8, 5.00/3

The project consisted of the design, manufacture,
supply, and installation of the trackwork and
conductor rail system fo the Changi Airport Line

with a total of 7 kilometres and 3 stations and
North-East Line with 44 km of tunnel and 16 stations.

Commencement of concreting

A concrete sample was obtained from
the initial discharge and tests were
carried out: slump test, temperature
taken and recorded and concrete
cubes taken.

Concrete was transported into the tun-
nels from the truck mixers via a con-
crete pump and high pressure pipe
line.

Compaction of concrete was per-
formed with vibrators. Where the gap
between the sleeper was less than
150mm, the concrete was placed on
one side of the sleeper and vibrated
until it flew out from the opposite side.

As the pour continued the delivery line
had been assembled or dismantled
depending on the direction chosen for
the individual pour.

At a pre-determined point, where the
concrete in the delivery line was equal
to that required to complete the pour,
the site engineer informed the pump
operator and the process started
cleaning the delivery line.

On receiving the instruction that there
was sufficient concrete in the delivery
line to complete the pour, the pump
operator had then ceased discharging
from the truck mixer and continued
pumping until the hopper was empty.

Cleaning sponge balls were then intro-
duced into the delivery line at the
diversion valve and water was then
pumped into the line forcing the balls
approximately 6m into the line and
then second balls were added.

Water was pumped into the line until
the first balls were close to the face
and the concrete pour was complete.
At this point the rail mounted container
was brought to the end of the delivery
line and the first sponge balls, residue
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concrete and water were
discharged into it.

The pump was stopped before
the second sponge balls emerged
from the pipeline.

The flexible hose was then removed
and the cleaning port fitted, this was
then connected to the compressor and
the sponge balls and cleaning water
pushed back to the surface.

There was an ongoing attempt to keep
the site as clean and tidy as possible
on a daily basis.

Concrete had been pumped from the
surface to the required location in the
tunnel via the tremie pipes.

Concreting was either commenced at
the tremie access and progressed to
the centre of the tunnel or commenced
at the centre of the tunnel and retreat-
ed to the tremie access.

The concreting end of the delivery line
was fitted with a 3m flexible hose.
When advancing or retreating the pour
the delivery line was lengthened or
shortened by the introduction of 2m
and 1m length of standard metal
pipelines.

A telephone system was installed to
form a communication link between
the concreting front and the pump
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superintendent.

Prior to the commencement of a con-
crete pour, the Pump superintendent
checked. that all couplings were cor-
rectly fitted, the delivery line was ade-
quately supported, all thrustblocks/
anchors were fixed and adequate, the
equipment for cleaning the line at the
end of the pour was available.

Pumping method

In order to lubricate the delivery line a
grout (1:3 sand cement ratio) was
pumped through the line directly in
front of the first batch of concrete.

The volume of grout varied between
1m3and 2m? depending on the distance.
After the grout had been pumped into
the delivery line and the hopper was
empty, the concrete was discharged
into the hopper and pumping started.

At the concrete face the whole of the
grout had been caught in a rail mount-
ed container for subsequent removal



