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Synopsis :

The Kota Kinabalu port expansion project in Kota Kinabalu, Sabah, Malaysia was
started in May 1985 and successfully completed in November 1988 by Kawasaki Steel
Corporation. The major feature of this project is that KPP(Kawasaki plastic-coated
pipe) piles, a total number of 1429, were used. This method was adopted as the most
effective anti-corrosion protection system for the heavy corrosive marine environment
which existed in this tropical area. Driving such a large number of piles offshore in close
proximity to each other was an unusual undertaking. In addition, the execution plan
was carefully considered in order not to damage the high corrosion resistance coating
during installation of the piles. The problem of movements of existing piles due to new
pile driving was investigated and an evaluation method was utilized for the movements
of the adjacent ground. Then the results of this evaluation were compared with actual

data.
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Kota Kinabalu Port Expansion Project
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Synopsis:

The Kota Kinabalu port expansion project in Kota Kinabalu,
Sabah, Malaysia was started in May 1985 and successfully completed
in November 1988 by Kawasaki Steel Corporation. The major
feature of this project is that KPP (Kawasaki plastic-coated pipe)
piles, a total number of 1429, were used. This method was adopted
as the most effective anti-corrosion protection system for the heavy
corrosive marine environment which existed in this tropical area.

Driving such a large number of piles offshore in close proximity
to each other was an unusual undertaking. In addition, the execu-
tion plan was carefully considered in order not to damage the high
corrosion resistance coating during installation of the piles.

The problem of movements of existing piles due to new pile driv-
ing was investigated and an evaluation method was utilized for the
movements of the adjacent ground. Then the results of this eval-
uation were compared with actual data.
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Fig. 1 Major ports in Saboh and project site location
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Fable 1 Quantities of major items

[New soutk.  North o
Total

Itern __jetty ! extension
KPP pile* | |
Number of piles | 379 1030 | 1429
Weight of pile W | 28 8030 | 10929
Concrete (Total) {(m¥ . 7018 17 628 | 24 646
Precast unit Gty 1650 4706 | 6356
Insitu concrete {m®) 5 368 12922 ' 18290
Ductile iron pipe ‘
150 mm O.D. ; : i
for water supply  (m) 400 400 800
200 mm O.D. | I
for hire protection  (m) \ 240 | 400 640

#1650 mm O.D. x 17/13 mm thick
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2 General plan

Table 2 Staged completion schedule

Section

No. i month Completion date| Location

Sec. 1 t 13 | 1986 Jun. 23 | Berth 8  New south jetty
Sec. 2 15 1986 Aug. 31 | Berth 7, 9 New south jetty
Sec. 3 ; 20 1987 Jun. 31 | Berth 6 North extension
Sec. 4 28 1987 Sep. 30 | Berth 5  North extension
Sec. 5 ] 35 1988 May 1 Berth 4  North extension

R LS

s R
Photo 1 Overall view of Kota Kinabalu port
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Fig. 4 Actual execution of construction
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Fig. 3 KPP (Kawasaki plastic-coated pipe) pile

Table 3 Comparison of steel pipe pile foundation system

Fnal design

Item Original design using KPP piles
Diameter (mm) 660 660
Thickness of steel pipe pile
Upper pile 19.0 17.0
Lower pile 14.2 13.0

Weight of steel pipe pile (i} 12035 10 929

Corrosion protection treatment
Material
Thickness

Coal tar-epoxy| Polyethylene

450 micron 2.5mm

(4) WEEh-BRERILAREZACTOESER

BT 5B AR, Hiley Ak & b bR T ionl, £
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Fig. 7 Ultimate bearing capacity estimated by Hiley formula
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Table 4 Results of pile Joad tests

Tension test Compression test
Item New south jetty North extension New south jetty North extension
st 2nd Tl T2 1st 2nd Tl T2
Pile data
Length (m) 31.89 29.51 33.63 33.24 30.01 27.63 31.86 31.94
Hammer energy {t-m) 10.35 11.03 11.05 10.80 11.30 10.80 10.70 10.90
Final set (mm/blow} 0.83 0.51 0.56 1.32 0.46 0.24 0.60 1.00
Rebound {mm) 24 27 30 27 24 24 27 25
R, (t) — — — — 332 329 275 273
Test result
Max. applied load (t) 110 75 88 88 197 200 180 18¢
Max. settlement (mm) 11.05 48.00 5.05 5.04 11.63 12.11 13.35 10.07
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Table 5 Comparison of supporting systems

Type of support

Sketch

Advantages

Shortcomings

Hanger type
(1)

Channel steel

\
— ]
Jﬂ‘ tension

i <= bolt

Steel
pipe pile

* Less temporary embedded steel

than hanger type {2).

- Easy installation,

* Application to raker pile is difficult.

+ Small allowance for pile deviation.

Hanger type
(2)

. = Wide flange
riﬁ shape
i £

‘ . i-%'},()hﬂﬂﬂ&l
\WTT-A‘ steel

- Large allowance for pile

deviation.

* Location of hanger bolt can be

selected at any point.

* Large quantity of temporary

embedded steel.

- Takes time for installation.

Bracket type

| al

%

‘Bracket

* No embedded steel.

- Easy installation.

* Removal and repait of coating is

required.

* Application to raker pile is difficuit,

- Welding of bracket is affected by

tide level.

Pre-fabricated
hracket type

Bending
" hoit

g Collar

+ No coating removal.

* No embedded steel.

* Fabrication of steel bracket is

expensive.

* Bearing share capacily helween

bracket and pile has to be
investigated.

Photo 2

Support system for superstructure
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Table 6 Concrete design mix

28 days strength (N/mm?) 30
Max. coarse aggregate size {mm) 20
Slump {mm} 75-100
Water/cement ratio (%} 45
Fine/coarse aggregate ratio (%} 42
Unit weight (kg/m?)
Water 180
Cement 400
Fine aggregate 742
Coarse aggregate 1014
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