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Planning and Construction of Large Diameter Submarine
Pipeline between Singapore and Malaysia
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Synopsis:

The largest diameter twin submarine pipeline was constructed and
laid for a length of 2.5km. This 2 200-mm-diameter pipeline was
cladded throughout its length with reinforced concrete of 238 mm in
thickness.

The surface tow method was adopted for the first straight section
and the bottom pull method for the major straight section., These
two sections were then connected into a bend at a dry pit.

As purt of the design, the pipeline profile and the bearing strength
and spacing of the rollers were determined to ensure that the pipe-
line was not over-stressed during installation, Also equipment of
various types to handle and launch the long and heavy pipe were
carefully considered and designed.

During pipe-laying the pipeline profile was checked and controlled
by divers and computer simulation. The submerged weight was
menitored by computer simulation and measurement of the tensile

force of the pulling wire during each pulling operation.
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Fig. 1 Work flow and schedule
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Table 1 Work quantity (permanent work)

Item Description Quantity
. API 5L-X52

Steel pipe 22004x19¢x7500L| 2900t
Concrete cladding

High yield deformed bar 16 mm¢ 1300t

Sulfate resistant cement Grade 40 9 600 m?
Joint protective coating ‘ Heat shrinkable sheet 1 390 rolls
Seabed excavation i Marine clay, sand, rock | 390 000 m®
Backfilling ‘ Sand 300 000 m?
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Fig. 2 Cross-section of concrete cladded pipe
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Photo 1 Concrete cladding
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Item Trial 1 Frial 2
Slump (mm) 180 220) 1565
Vibration time  (min) 8 1 4
Pouring time (min) 25 15 60
Vibrator (kW x unit) 1.5%x2 1.5%x2 0.7x2
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Concrete strength
{kg/cm?)
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3 day I 512 328 369
7 day ! 575 468 484
Concrete density (kg/m?) : 2412 2379 2 439
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Fig. 3 Concrete cube strength with age using different admix-
ture (TB1-M and Conplast 430)
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Fig. 4 Cube strength development with Conplast 430 by aging
time
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Fig. 5 Weight of individual concrete cladded pipe
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Fig. 8 Pulling plan
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Photo 5 Launching operation
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Fig. 9 Model of composite pipe

Table 4 Static modulus of elasticity of concrete

I Static modulus of |

Compressive

Static modulus of

Age elasticity, tested Strength elasticity, esti-
; mated by ACI code
{d) ‘ (kgfem®) {kg/em?) (kgfem?)
71 4.49% 108 570 3.67 x 10°
28 4.54x10° 705 4,08 x 108
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Table 5 Bending stiffness (A) and moment of inertia {I)

K (kg-cm?) I (em*)
Concrete cladded pipe 3.58x 103 1.707 x 107
Steel pipe only 1.68x 103 7.97 % 108
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Fig. 10 Model for calculation of pipe bending stiffness
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Fig. 11 Pulling force for pipe and wire with pulling length
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