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6. Evaluation of the Optimal Cross Section of Breasting Dolphins by
use of Cost-benefit Analysis

Satoru SHIRAISHI®
Shigeru UEDA_‘ *

Synopsis

In this report, it is described the evaluation method of optimal cross section of
breasting dolphins of deepwater terminals for crude oil tanker in oil manufacture fa-
ctory. The cross section of the breasting dolphins are designed with single pile struc-
tures (SPS) for five values of ship’s berthing force. And ‘the failure probabilities of
the breasting dolphins are computed for each cross section taking into account the
randomness of ship berthing force in life time of structures. Also alternatives of
transportations of crude oil and oil products in the case of failure of the dolphins
are presented. The evaluation formula is presented both increased cost and negative
benefit for three alternatives in the case of the failure. And the ratio of cost to
evaluate the cost and negative benefit are investigated. Then, the optimal cross sec-
tion is obtained based on the minimum total cost concept.

Major result obtained in this report are as follows. .
1) In this report the models and formulas for evaluate the optimal cross section of

structure by use of cost-benefit analysis. And alternatives are presented of evaluate

the cost and negative benefit in the case of failure of breasting dolphins.

2) The ratios of cost to evaluate the increasted cost and negative benefit in the case
of failure of breasting dolphins of deepwater terminals are investigated.

3) The optimal cross-section of breasting dolphins for 200,000 dwt crude oil tanker
is obtained.

Key Words : Deepwater terminal, Breasting dolphins, Piles, Single pile structure,
Reliability design, Failure probability, Cost-benefit analysis, Minimum
total cost concept, Optimal cross section :

* Chief of the Offshore Structures Laboratory, Structural Engineering Division
** Director of the Structural Engineering Division
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BREFLVT ¢ v ORSHITE L TUT ORRREHS
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Cose No. 9
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N
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y/90-1- 18% Eduis | 669% |2.224 & 0.5
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2L, POMERBEICHE IS U THES X UHiE
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K CRHB™ TRt 5, HABBREENETH S
SHY685& L, SPS (Biti#E) OHRHOFU & »®
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HEO—AP L IEREEORMBERRCED
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BEELXILF— (tfn) 114 .4 170.9 257.4 361.6 | 623.0
25 (cm) 5100 5550 6000 6450 7300
BHSEE (cn) 2250 2250 2250 2250 2250
n |[BAE (cm) 2850 3300 3750 4200 5050
" B (em) 300 350 400 450 550
BE (mm) 25 30 35 40 50
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WEEE (cn®) . 1.72%10%|2.81%10%(4.28%105|6.19X10%|1.16X 108
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(1) BUSREROHERR
R-WILRTEGTEERMOFB T, BEEER Y
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Ya YEBOTREKMBEEZEZ T1,000 5 — R DE
AT >z, LEd->T, HE LA ARERRI
1.0X107° TH 5o &D/INS HHEHREY L2l — b
THDICHFEORK VR L EEE LT HEND 508,
SEDY —RAR Y FALILBVWTREPERLE LT
BcESBERBRARERT L5 KMIEDL -5 —TH
B LEEOHEAERK TS EEL SN B,
Plogtrc, MRAEKDOER FL 7 4« v ORISR
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VIRBWTHERSBE Uih o1, 12750, Thidh
OB ERE OFIEI4. dom/s LV HSBHTEL T
Yho—VENEEETHRHOERESL I TV 284
OHEERTH 3, [E—WETEEEEDOEIGEH6.2
cm/s TH 5%, bbb, CASE — Il DKHIT> W
T3, CASE— | icHE L THIBERS K, WEI
1~ 5 OBEERIZ, ThEh, 0.985 0.411, 0.095,
0.005, 0.0Td 3,

(2) BEVOVINEELES XUBREN

K- IRLAEHEHLI~5KOVWTERNLVI 4 VD
THRERBETET 3, HIZHEH 63000~ 65500
mm, REMB0~T73m OKOBERELE12%, 7~
1 7oy 2= ARVEROTRERAETS 5720,
BLEEREREL, NEEMIELRICHREEY -2
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HAF DN (& 5% 20 5
11 BREFLVY ¢ v OBBREROGEER
STESM Wi 1 HriE 2 Wi 3 i 4 Wil 5
KEEE (cn/s) 9.0 11.0 13.5 16.0 21.0
CASE— 1 0.389 | 0.079 | o0.002 | 0.0 0.0
iR
CASE— T 0.985 0.411 0.095 0.005 0.0
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K X REER 24,900 5,400 100 0 0
\rEME IR 160,100 | 126,900 | 132,800 | 166,400 | 236,900
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BE®E (5A) 97,900 | 113,700 | 133,900 | 168,300 | 239,900

. WEmER 0.389 { 0.079 | -0.002 0.0 0.0
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K3 TEAUREIEI Ps, | 108,100 | 115,300 | 122,400 | 135,500 | 156,800
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gl ) 229,500 | 140,600 | 133,200 | 166,400 | 236,900
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%é P s X BUEHER 80,700 | 16,400 400 0 0
wmesEl 5 215,900 | 137,900 | 133,100 | 166,400 | 236,900

I BEER 0.985 0.411 0.095 0.005 0.0
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w3 EHEHEEM Ps. | 207,600 | 221,300 | 235,000 | 260,000 | 301,100
g@s P 5o X BEHER 204,500 | 85,300 | 19,700 1,000 0
MEEAR (FH) 398,000 | 244,500 | 164,800 | 168,300 | 236,900
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