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Synopsis :

Kawasaki Steel has undertaken many projects in the Philippine, starting with
Mindanao Works of Philippine Sinter Corp. which was constructed in 1974.
Rehabilitation project of Manila South Harbor, which is the biggest international port in
the Philippines, has been proceeding by the company since 1991. Rehabilitation work in
developing countries necessitates not only a structural repair but also a functional
rehabilitation which 1is suitable for the requirements of the transportation.
Rehabilitation of a port in operation is different from the construction of entirely a new
port. Thus, Kawasaki Steel realized total management to conduct, in turn, divisional
rehabilitation by coordinating with Port Authority and Port Operator, and finally
completed this project successfully, using technology, which was cultivated in steel
works constructions, such as rehabilitation technologies and PDA (Pile Driving

Analyzer) etc.

(c)JFE Steel Corporation, 2003
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Technology of Functional Diagnosis and Rehabilitation for
Marine Structure at Manila South Harbor
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Synopsis:

Kawasaki Steel has undertaken many projects in the Philippines, starting with Mindanao Works of Philippine Sinter
Corp. which was constructed in 1974, Rehabilitation project of Manila South Harbor, which is the biggest international port
in the Philippines, has been proceeding hy the company since 1991. Rehabilitation work in developing countries necessitates
not only a structural repair but also a functional rehabilitation which is suitable for the requirements of the transportation.
Rehahilitation of a port in operation is different from the construction of entirely a new port. Thus, Kawasaki Steel realized
total management to conduct, in turn, divisional rehabilitation by coordinating with Port Authority and Port Operator, and
finally completed this project successfully, using technclogy, which was cultivated in steel works constructions, such as
rehahilitation technologies and PDA (Pile Driving Analvzer) etc.
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Major quantities for the construction project

Functional rehabilitation

Pler-3CR., Pier-5CR, Pier-5 EX.

Struclural repair
Pier-3,5,9, 13

Pile driving (PC) 17 piles | Pile driving {PC) 544 piles
Concrete 22 136 m? {steel pipe) 430 piles
Asphalt paving 166 000 m?* | Concrete 11321 m?
Inst. of rubber fender 194 units | Inst. of rubber fender 29 umits
1991 | 1992 1991 1994 1995 | 1996 1997
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Fig. 4 Construction schedule
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Table 2 Classificatim table for selection of rehabilitation methods
Type - A Type - B Type - C [ Type -D Type - E
Reinforcing bar more than
. . . \ . Crack width {s 1-3mm
Damaged | Need to change reinforcing | 90% ne e Flaked area is less than » .
o . Flaked area is 25 - 50% o 'otal length is less than
condition { more than 10% Flaked area is more than 5% 2
, om
Slab 0%
) Demolish damaged portion . . .
Repair . g . . Demolish damaged portion | Demolish damaged area
and concreting with ) . . . Apply cement mortar Apply epnxy mortar
method . ) and repair by shotcreting | and repair by shotcreting
reinforcing bar
. Flaked area is more than | Flaked area at bottom is o
Flaked area is more thar | _ ] ® . . Crack width is I - 3mm
Damaged 0% more than 50% Flaked are is less than X .
| 90% . ‘ ‘ . _ Totat length is less than
condition Rath slab . N One side or both side slab is | Flaked area at side is more | 30% 0n
oth slabs are type - ¢ oo 1
Beam P not Type - A than 50%
Repair | Concreting with Demolish damaged portion | Demolish damaged area .
. . L . . . Patching by cement mortar | Apply epoxy mortar
method | reinforcing bar and repair by shotcreting | and repair by shotcreting
For vertical & batter pile | For vertical & hatter pile . .
, ) i ‘ . . | For vertical & batter pile
For hatter pile only Need to change reinforcing | Need to change reinforcing . .
Damaged | . . . ' No need to change For vertical & hatter pile
- Pile is separated from pile | bar bar . . . .
condition , . . reinforcing bar Crack is observed
cap Flaked area is above Flaked area is below Flaked < ol g
y i aked area is observe
Pile MLLW* MLLW®
Demeulish from pile cap to ) | Ahove water, patching
.l . Demolish damaged portion
Kepair | To be connected hy MLLW - 30cm at least . . cement moirtar .
L. and concreting with ) Applying epoxy mortar
method | concrete After jacking up, concret-i . Below water. patching
. . . A reinforcing bar
ing with reinforcing bar epoxy mortar
Flaked area is observed | Flaked area is observed
Damaged . .
o No need to change Need to change reinforcing
condition | | .
Pile cap reinforcing bar bar
Repair | Demalish damaged portion | Demelish damaged portion
method | and repair by shotcreting | and repair by shotcreting
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Result of PDA analysis

Pile No. }‘ Dt‘ivin.g number Dropped hight Asgsumned pilf_‘ length Ultimat_e hear'ing Skin friction (kN End }v)earin%{
: {times) {m) by analysis{m) copacity (kN) capacity (k N}

A-T10 | 4 3.0 28 2840 2 (ll()(?().?% ) 830

H - 100 rv- 4.0 30 2000 ;GU()(TQ.Q% ) 400 N

I -83 ) 2 3.0 24 1820 1 180(64.5%) . 630

H-67 3 s 20 1520 §20(54.2% ) 00

"H - 63 3 4.5 20 1 960 1 280(65.5% ) 680
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Original plan

Alternative plan(Bid term)
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Final plan

Fig. 6 Plans of new container berth

Table 4 Comparison among original design, alternative design, and final design

Alternati lesi
Original design ern.'ltlve cestet Final design
. (Bid term) . . .
(PC Concrete spun pile} . . {Steel pipe pile)
(Steel pipe pile)
Pile {pile) 4304 900) 34(H 800, t=14) 430(4 700, t=14
Concrete (m*} 9 884 9 880 9 690 (Pre-cast)
Slab thickness {mm) 450 300 300{"re-cast}
l.oad condition ©
Crane zone (t/m* 5.0 1.0 3.0
Container yard {t/m?) 5.0 5.0 5.0
Construction schedule 20 v 19
{month)
C()nStrUC[i()n aanLl.l'lt- L. 7 11 1. 23
(billion yen}
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