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Synopsis :

Taiwan Power Company is constructing a steam power plant of 4 000 000kW at the
coastal area situated 30km north of Kaohsiung which is the biggest industrial area in
Taiwan, R.O.C. The installation of two generators with a capacity of 5 000 000 kW each
was completed and now they are ready for operation. Engineering division of Kawasaki
Steel Corporation, through an international tender, was awarded a contract to construct
an offshore berth facility for unloading coal required by the plant operation. This facility
consists of a 910 m long approach trestle and a platform foundation for the coal unloader.
Large diameter and thick wall UOE steel pipe piles were applied to the foundation work.
This paper describes the civil engineering aspects of the steel pipe pile foundation used

in the above construction project.
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Taiwan Power Company is constructing a steam power plant
of 4 000000 kW at the coastal area situated 30 km north of Kaoh-
siung which is the biggest industrial area in Taiwan, R.O.C. The
installation of two generators with a capacity of 500000 kW each
was completed and now they are ready for operation. Engineering
division of Kawasaki Steel Corporation, through an international
tender, was awarded a contract to construct an offshore berth
facility for unloading coal required by the plant operation.

This facility consists of a 910 m long approach trestle and a
platform foundation for the coal unloader.

Large diameter and thick wall UOE steel pipe piles were applied
to the foundation work,

This paper describes the civil engineering aspects of the steel
pipe pile foundation used in the above construction project.
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Photo. 1 General view of coal unloading facility
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Table 1 Qutline of facility

Facility General description Super-structuce Foundation—
Trestle 910 m (length) P.C. girder Steel pipe pile
(T-type. 35 m span, 84 pes) #1500mm X ¢ 25 mm % { 41.5~55 m]| 57 pile
I X3 0 X i }
700 mm>X 19 mm 2 41.5 10 pile
Offshore platform | 19.5 mX60.5 m (size) RC (cast in place) Steel plrpe pile -
Unloader : 2 sets, 1 100t/h {¢p 1500 mm> {25 mmX/44~54.5m 32 pile)
Breasting delphin | 10 000 DWT (Berthing Vessel) | Fabricated steel, rubber mS-tecl pipe pile
and Mooring 122.3 mL X 25 mW 7.8 mD fender, bollard, quick {1 500 mm X ¢ 25 mmX (/41.5~55m), Bpile
dolphin Loaded draft=6.0m release hook with capstan (35 it )
Navigation aids 4sets (100 £) Mooring buoy
2sats Lighted buoy
2suts Light beacon
1sets Fog horn
Dsets Docking sonar
with display
boad i
Table 2 Major construction items and quantities of work
[tems Quantities Classifi- 'f:.leva'
1. Steel pipe piles ’ cation - N-Value
(1) Fabrication O $1500-4 210 t, $700-135 t{Total weight: 1350 10 26 30 40 50
4 345 t, Number of pile joints: 201 joints) ' C;)arse-to - “1-15.00
(2} Pile driving O $1 500 98 piles—4 428.2 m(total length) T
$700- 10 piles-415.0 mltotal length) fine sand - .
2. Concrete o Total concrete volume ! 7715 m? _— . — 1810 ./,e
[ Pile cap concrete I 1499 m? R 1-26.00 \
Platform : 2419 m* . e \\
F.xpansion concrate © 788 m? - Fine sand-//( N
PC Girder (84 pes) 2190 m? T '/,/./ t
Others : 819 m? G 0500 [/
. N N e \f
{Conerete curb. deck slab, ot -[-20A0
) TSIt T - 26,60
L rip rap ramp etc.) " "
Ejul'{einfm‘cing bars 0057 ¢t 7 . .
4, Prestressing 01054t o 000
strands wire ; ;
5. Paint for steel 24682 m? (Tar epu_.\:;: coat) - . .
pipe piles . Fine sefn(l/;{ [
6. Cathodic protection ! ©16 998 m? (Aluminum alloy anode} o ',’/// “|~35.00 Ji
7. Tape wram;ng and | ©1378m® Coe /;/ o 4
FRP cover {Denso tape and I7.R.[. cover) Ce {
. A |
-+ |- a000 -\'\\
Table 3 Tidal Range 010 7
Highest high water level (HHWI.) +22m mEEEEs AN
High water level (HWI) +0.71‘ m ;—_E 5234
Mean high water level (MWL) +0.46 m =T =r=iiE
Mean water level (MWL) +022m
Mean low water level  (MLWL) —0.02m ) L .
l.owest low water level {LLLWL} —03.53m Fig. 3 Soil profile
O e BHERY L RER IR F Fig, 3253, LHEE AR 30~35TH 0, D-80MD = - TRRMAALKEM D F 3
[CHERRE (RfE30. 1 mm MREE Lids, RELLAHTLE S BIZTRERAEREE T -7z, TR LWL R
~ 6 mmPETH D) THRERL TS, BBE D N it HEMB LN PHOR -2 L ), REfTCiich
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E0, M ) ST R E L Th B,

3-1 XBERE
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Table 4 Number of welds for the steel pipe piles

Description No. of joints

Ne. of piles’

Five-section pile with joints 4 | 16 joints ({ =36 mm)

Four-seétion pile with joints K] L5 joints ($=225 mm)

Three-section pile with joints 81 162 joints (f =25 mm}

Two-section pile with joints 8 8 joints (¢ =25 mm)
Total 98 ' 201 joints
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Table 5 Rate of pipe joint fabrication
Description Aug. Sep. (ct. Nov. | Dec. Total
Calendar day 19 30 31 30 31 141
Working period
Working day 16 29 20 28 21 114
! Quantity of piles (pcs.) 7 21 20 24 26 98
pes.
— 0.37 0.70 0.65 0.80 0.84 0.70
e Rate of Calendar day
S -
£ fabrication pcs. .
K r———————— .44 0.72 1.00 0.86 1.24 0.86
= Waorking day
E Quantity of Joint {joint) 14 47 40 59 41 201
< joint
—_— 0.74 1.57 1.29 1.97 1.32 1.43
Rate of Calendar day
fabrication Joint
—— 0.88 1.62 2.00 2.11 1.95 1.76
| Working day |
Holiday {2.8%)
Wailing time (7.1%} X
Table 6 Result of the X-ray test
Bad weather {2.8%) e I
Power failure (2.1%) Deseription [ PPile Joint | TFilm
Repairs (4.3%) \ (1) Total quantity be submitted 98 201 804
~ [2) Buccess lat 1st inspection) 83 182 771
Total 13 Failure due to film itself 4 6 11
working )
period (4} Failure due to defects 11 13 14
Ratio of success
141 davs X ss&% | 935% | 97.3%
{2y + (311} :

Working days
114 davs (80.9%)

Fig. 6 Working ratio of welding operation

I*ile Tabrication

13.9%

[*ile tip shoe welding

Fig. 7
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Tipe joint brlmtmn Legend

Japanese

Welder

:] Crane operator
: Smither

Rigger

l: Common fabor

welding

Hanging plate

10.8%

Alanpower distribution {or cach work item
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For pipe jointing 11.55 man-day/pile

5.63 man-day/joint

1.20 man-day/meter
For pile tip shoe welding 5.51 man-day/pile
For hanging plate welding 2.36 man-day/pile
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CEET A T — (KW-50C) 18.9kg/joint
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it {KS-76) 2.8 kg/joint
ZOHHET A v —, EEEOER WU S AT ORI L 3 M Y
T3,

4. MEMOITH (BLET)

MU LI H 72> TORE LW FOBE S L TRt
MR, MATEBEND I i BiFe s,

BREMFIZDGTELNE, oSt HBCHLTw3
PERLY X ERITIILBREEEISH»TH L, HIEHEHCL 2
£l mEUFoRZEIE (Significant wave height) S35 (3
EHBI% TH L4, IREZEHAEVHIRDIEL, Hiz2
OEESLXMLTHREE SRNIZF TSRS, S habitko
B KE S ZRAALE -HRTH Y, hOMEL ATV
HHTH2, BEVITETIHEICBEWTIE RO R E AR

REFLIhE2ERTASEXN 1 DOKS » FTHaTo,
WAOREIIHATHIETH 2, BEr b 1l kmEETH L v 2
NOMEWHEDZ LD LT 2 2 E Bk & I, FARHE
WERFETHFRIL~20cm REATHHENTED, Jh i
Y IENMNETARS,
EIOMEAHTRAENTH L, BHELSm, HELS0m D
LERIE>THELSPIRANI Y, MEOLHN252
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Phato. 3 Steeal pipe pile driving

Table 7 Pile driving vessel

Description Name of Specification Quantity
vessel
Pile driving HAKUSHIN GO 300 ¢t (Hanging 1 Pile driving
barge capacity)
Tug boat with SHINKYOSHIN 1700 P35 1 Moving and Anchor-
anchors MARU ing of the pile
driving harge
Crew boat YK-12 3PS 1 Pile transporta[iﬁ:
assistance for
anchoring work
and other miscel-
laneous duties
Diesel hammer MH-80B Ram weight 8¢t 1 Pile driving
Air hammer MRB-2 (00 Ram weight 20t 1 Pile driving
Floating crane BOSHI JYUU 80t (Hanging 1 Pile positioning
capaeity) movement of
survey platform
Crew ship 3B PS5 1 Transportation for
b survey crew
Tug boat 90 PS 1 Floating crane
movement
Hammer cap Weight=151t 4
Movable survey Height=15m 3 Surveying
platform

JIFsYgEHi$8 Voi. 15 No. 4 1983
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Preparation work
60 min

Total 250 min

Setting-up
30 min

By diesel hammer
60 min

Fig. 8 Standard time cyvcle of pile driving work
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Table 8 Operation record of pile driving

1981 1982
Total Remark
Qct. Nov. Dec. Jan.
A Calendar day 31 30 31 23 115 days
B Working day 15 14 13 18 60 days B/A=53%
C No working day 16 16 18 5 55 days
D l5® | Badweather 8 13 15 4 40 days D/ A=35 %
- i Other reasons
E 824 ) i 8 3 3 1 15 days E/A=13%
~ &3 (Maintenance etc.} '
N No. of driven piles T !
F ' 18 27 17 : 36 88 piles ;
[pes) ;
. No. of driven piles J
G {058 0.90 0.55 1.5 0.85 piles/day
Calender day !
No. of driven piles i
H —— i 120 1.93 1.31 1.89 1.63 piles/day
Working dav L
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Fig. 9 Deviation obtained by measuring after pile driving
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WHREIE 7T v PR — A B W TR NERATIEL 470 t DR A4T Fig. 10 Ultimate pile bearing resistance by wave equation
BT ML,
Table 9 Penetration per hlow
Driving with MH 80 Deiving with MRD 2000 Pile bearing capacity
I"ile length from wave eguation
Number of piles | Average penetration | Number of piles | Average penetration CAverage)
L=3335m 8 0.361 em 2 0.565 cm 1520t
L=415,4345m 63 0.528 cm 61 0497 cm 1663 ¢
L=54,54.5m 23 0.249¢cm 23 0.357 cm 1764t
L=55m 4 0.393 em 4 0.375 cm 2320t
L=33-535m
. 98 0444 cm 90 0.457 em 17151t
{"Uotal piles)
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Fig. 11 Load-scttlement ¢urve
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