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Industrial Port Development at Leyte in the Philippines

Masanari Tominaga, Toyokazu Sakaki, Masahiro Ishida, Yoshimitsu Hosoyd

£ Synopsis:

Wk, v F RO AE “)le.‘mtﬁ‘élulf WA ad An industrial port complex was constructed on the west coast of Leyte
5 R
VT L Ao FREMROMEEAE 665 m ¢, GO0 DWT started in December 1981 and completed in May 1984.  This port complex has a

LA, 108141 12 H A5 1984 42 5 Jj oz Island by Kawasaki Steel Corporation under a turn key contract.  The work was

i L0000 DWTT o fi R G E, Ay fﬁ@ﬂ"ﬁ‘h'? 665 m long wharf and can accommodate vessels ranging from a 63000 DWT ore
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HAROTLLRNT 0t 2 P BTz, sheet piles and steel pipe piles, and material handling equipment such as un-
AL, T OBERNO S b, BISHENONE, T ouders, shiploaders, etc. were installed on the wharf.

carrier to a 4000 DWT general cargo ship. [t will handle materials for and pro-

ducts from u copper smelter with an annual capacity of 130 000t and a fertilizer

plant with an annual capacity of 900000 t.

The wharf structures consist mainly of interlocked steel pipe piles, steel

B, axil, T s=vP=7 0 v S OERLE, R The report discusses site survey, planning, engineering design and construc-
OHEERHIC > TN T 56D TH S, tion aspects of the port development with particular emphasis on the wharf
structure.
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Fig. 4 Typical cross section of sheet pile double wall structure
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Photo 2 Completed port facility
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Table 2 Quantities of major items of wharf consiruction

Locauon ! Dr*kcnpl jon Qu ntiy me ks

— - —— - [ —— — - e - _— - e
Berll No 'J Imerlocl\cd %1ed pipe pile 210 pes @ 1200, t14, L=23.0-33.0m
Steel pipe pile 116 pes ¢ 318.5, 6500, ¢ 800; L=23.5-30.0m
Steel sheet pile i 893 pes KSPII, KSP VA, KSPVIL; L=5.0-19.0m
Conerele 6 470 m?
Berth No. 2 Interlocked steel pipe ple ] 1 pes ¢ 800, $ 1200, L=21.0-23.0m
Steel pipe pile 106 pes o 318.5, ¢ 500, ¢ 600, L=22.0-23.0m
Steel sheet pile 415 pes KSP 114, KSPIVA; L=11.0-11.5m
Concrele 3510 m?
Berth No. 3 Interlocked steel pipe pile 1‘) pes ¢ 800, L=210m
Steel pipe pile 75 pes ¢ 318.5, ¢ 500, ¢ GOO; L==22.0-25.0m
Steel sheet pile 459 pes KSP VL, KSPITTA; L=11.5-23.5m
Concrete 2630 m?
Berth Ne. 4 & No. 5 Steel pipe pile | 2 pes ¢ 318.5, L=25.0m
Steel sheet pile 919 pes KSPIIA, KSPIIIA, K81 VL,
- - [ e
Concrele 2000 m3 £=10.5-23.5m
Breusting dolphin Steel pipe pile 8 pes b 800, L=30.0-40.0m
! Concrete 100 m?
Dredging 290 000 m*
Larth wark 330 000 m3

Note; Qu antities for stecl p1pe p!lcs and steel sheet piles include both marine installation and those driven on kind.
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Table 3 Operation records of ﬂOdtlﬂg plle drwmg equ]pment

Interlocked steel pipe pllE‘\ Steel pipe plles Steel sheet piles
1200 ¢ % 15¢ 500 ¢ x 12t
1. Dimensions of piles 800 ¢ %13 ¢ 600 ¢ x12¢ KSPVL
800 ¢ x12¢
R 72-. Length of piles L:210—;3>0 m L=22.0-40.5m L=21 2": ‘3 m
3. Quantity of piles 380 pes 145 pes 897 pcs
4. Calender days 7ld 21d 63d
5. Operational days 45 d 14d 33d
G. Non.operational days 264 7d 30d
(Due to bad weather ) ( 21d ( 4 d) ( 11 d)
\Due to other causes 5d 3d 19d
7. No. of piles driven per calender day 5.4 pesfd G.9 pesfd 14.2 pes/d
8. No. of piles deiven per cperaticnal day 8.4 pes/d 10.4 pes/d l 27.2 pesfd

Photo 3 Driving interlocked steel pipe pile
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Table 4 Results of measurements of displacement, acceleration
and frequency by microtremor sensor

Berth Com- |Displacement| Acceleration | Natural frequency
No. ponent {mm) {Gal) He (s)
H. s | 1.39x1073 1.8 0.5"} (1 60)
4and 5| Hyyw| 0.005 1.5 044 (2.29)
A% 250 x 103 1.8 0.69 (1 4())
Hy s | 1.19x 105 1.9 O b) (1.45)
3 Hyw| ©0.005 1. .78 (1.29)
v 2,50 % 107 1.3 0.69 (1.46)
Hy s | 1.20x1072 1.9 0,64 (1.60)
9 Hy 0.007 1.5 0.75 (1.33)
A% 1.74%x 1073 1.5 0.59 (1.73)
Hy o | 1.35%107 2.1 0.63 (1.60)
1 Hew | 0.007 L. 1.13 (0.89)
v 0.005 1. 0.56 (1.78)
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Fig. 12 Acceleration response spectru
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