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Synopsis :

Waterworks facilities having a maximum supply capacity of 62 million I/d were
constructed in Sandakan, Saban, Malaysia by Kawasaki Steel Corporation. The scope of
the work ranged from civil works for intake facilities to commissioning of mechanical
and electrical facilities. Furthermore, project sites were located at places ranging from
the distribution facility site in the center of the city to the intake facility site which was
90km away in a remote place. Major technical features of this project were the field
fabrication and construction of the steel pipe pile retaining-wall, steel-made 50-t intake
pipe support structure and the 20-m-deep excavation for conveyance pump well at a
river bank. In view of project management, special considerations were given to
planning and control for the schedule by CPM, local procurement of mechanical and

electrical equipment and construction in the remote place.

(c)JFE Steel Corporation, 2003
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Synopsis:

Waterworks facilities having a maximum supply capacity of 62
million jd were constructed in Sandakan, Saban, Malaysia by Kawa-
saki Steel Corporation. The scope of the work ranged from civil
works for intake facilities to commissioning of mechanical and elec-
trical facilities. Furthermore, project sites were located at places
ranging from the distribution facility site in the center of the city to
the intake facility site which was 90 km away in a remote place.

Major technical features of this project were the field fabrication
and construction of the steel pipe pile retaining-wall, steel-made 50-t
intake pipe support structure and the 20-m-deep excavation for con-
veyance pump well at a river bank. In view of project management,
special considerations were given to planning and control for the
schedule by CPM, local procurement of mechanical and electrical

equipment and construction in the remote place.
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Table 1 Quantities of work items

Main pipe

Junction
pipe

Fig. 6 Alternative plan ‘‘interlocked steel pipe pile (ISPP)”’,
applied in water intake structure

Table 2 Comparison of combined section pile and interlocked
steel pipe pile

Raw water intake and pump station
Excavation 8400 m?
Sheet pile (type-5L) 154 t
Steel pipe pile (OD=660, +=17 mm) 261t
H pile 186t
Steel pipe (OD=660/864, t=12.5 mm) 347 m
Structural concrete 981 m?
Building floor area 320 m?
Treatment plant, clear water tank
and pumping station
Site clearance 126 600 m?
Excavation 51 400 m?
Concrete bored pile (¢ 300 mm) 2044 m
Asphaltic concrete pavement 7782 m?
Steel pipe {(OD=914, £=9.53/6.35 mm) 200 m
Structural concrete 4738 m?
Building floor area 1980 m?
Distribution system
Weood pile {¢ 150 mm) 1597 m
Pipe bridge (at 6 locations) 105 m
Asphaltic concrete pavement 982 m?
Ductile iron pipe (¢ 100 to 450 mm}) 23 200 m
Sluice valve (¢ 100 to 450 mmy} 103 nos
Structural concrete 809 m?
Workshop and administration building
Site clearance 40 700 m?
Excavation 65 800 m?
Wood pile (¢ 150 mm) 123 m
Asphaltic concrete pavement 10 387 m?
Structural steel 84t
Structural concrete 968 m?
Building floor area 3210 m?
Service reservoirs
Site clearance 28 200 m?
Excavation 81 700 m?
Asphaltic concrete pavement 2342 m?
Structural concrete 2195 m?3
Ductile iron fittings (¢ 300 to 500 mm) 191 nos
Sluice valve (¢ 300/400 mm) 12 nos
Mechanical and electrical facilities
Submersible pump with 132 kW motor 8 units
Centrifugal pump with 400 kW motot 6 units
Centrifugal pump with 250 kW motor 3 units
Centrifugal pump with 37 kW motor 2 units
Milliscreen 1 unit
Inline mixer 1 unit
Flashmixer 1 unit
Cl‘a;liiﬁer (flat bottom upward flow sludge 2 nos
anket)
Filter (dual media sandfanthracite rapid 8 nos
gravity}
Chemical dosing facilities 1 set
Instrumentation 1 set
Telemetry and radio telephone 1 set
Pipe work and fittings 1 set

t-o #ov, Fig. 6 OffBER I AREVERL, BEL2B2C

— 73—

Ttem Combined section | Interlocked
pile steel pipe pile
Section efficiency O O
Man power for fabrication x O
Characteristic of quality Jay O
Fabrication period X O
Characteristic of construction X O
Construction period x O
Total cost a\ O

Note (O: Good A: Normal x: Bad

Edge preparation
by automatic gas cutter and grinder

l

| Connecting pipe and tack welding

l

| Preheating the joint |

|

Joint welding )
by semiautomatic welding machine

T
F— Repair |

[ Visua! inspection
YES|
| Radiographic inspection

YES

Repair

Junction pipe
setting and welding

1

Slit cutting
by automatic gas cutter

Fig. 7 Interlocked steel pipe pile [abrication flow chart
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Table 3 Comparison of excavation method

Excavation method Execution | Economy | Safety Remark Judgement
Open-cut with slope sides O A O gzzn cut area becomes bigger than project work O
. . Difficult to get sufficient retaining wall pile

Open-cut with shoring A ® o penetration into the mudstone stratum Al
Lack of reliance on applying this method to the

Open-cut with earth anchering P A % mudstone stratum X
Necessary to procure the special equipment

Open-cut with slope sides and o o o Easy to procure required steel material and timber o

shoring with timber wall for walling

Note @: Verygood (O: gooh A: Normal x: Bad

Whole area excavation

RL +26m

I |

Vertical excavation
{part by part)

gRL~-10m
i
1
1

R.L.—53m

Prefabricated steel
shoring installation

Shoring assembly
and gap backfilling

!

Fig. 11 Excavation execution plan
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Description Remarks
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Water level £=160m
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P /
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Fig. 12 Measurement system arrangement for excavation work
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Fig. 13 Inclinometer data
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Fig. 14 Raw water intake structure
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Table 4 Procurement of various mechanical and electrical

materials

Materials Country
Sluice valve (<¢ 300) China
Sluice valve (>¢ 350} Thailand
Butterfly valve Thailand
Check valve (¢ 250) Thailand
Check valve (¢ 350) Japan
Air valve Malaysia
Penstock Malaysia
Flat valve Thailand
3-way valve U.S. A,
Flexible joint Japan
Specialized valve Canada
Electric actuator . K.
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