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Response analysis of eccentric berthing at oil and gas chemical terminals
ZHANG Yifan', FU Boxin®, ZHANG Peng’, XU Wenyan', CHEN Dong'
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2. CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)
Abstract: Aiming at the safety risks of mooring line breakage and excessive vessel motions induced by eccentric
berthing due to the dense layout of loading arms at oil and gas chemical terminals, this study takes a specific oil
and gas chemical terminal in Ningbo as an engineering case to conduct an eccentric berthing response analysis.
Based on the OPTIMOOR mooring analysis software, simulations are carried out for ship types of 150, 000, 50, 000,
and 5,000 DWT under the working conditions of full load at design low water level and ballast at design high
water level, so as to examine the response laws of mooring line forces and vessel motion quantity at different
eccentric berthing positions. The results show that the mooring line forces of the three ship types are all lower
than the design breaking strength, the longitudinal displacement increases significantly when the vessel drifts to
the right. Specifically, the 150,000 DWT vessel in ballast condition exceeds the limit at a right drift distance of
10.5 m, the 50, 000 DWT vessel exceeds the limit when its right drift distance exceeds 8. 4 m in full load
condition and 4.2 m in ballast condition, and the 5,000 DWT vessel in full load condition at 2*-4 berth reaches
the critical state at a right drift distance of 3. 75 m. All transverse displacements are within the 2. 0 m limit. The
study indicates that ship dimensions and drift distance are the key factors leading to the attenuation of mooring
restraint effects. On this basis, measures such as adjusting mooring bollard positions and optimizing mooring line
configurations are proposed to enhance longitudinal restraint capacity, which can provide theoretical basis and

technical reference for the design of similar terminals.

Keywords: eccentric berthing; response analysis; OPTIMOOR; mooring line forces; vessel motion quantity

T Y 10 T3 M2 DL A R Tt i Sk 2 ) DrRIE, 507 ~10 JTmige iy rh it Sz it 2, iz
R, 2 R SUD AN, R & fvirria T 2R H R 2 2 20R S m, 4

K BEE. 2025-07-26 FHABHE. 2025-09-04
EE/N . FT—H(1999—), B, ML, HW TG, NEBRILZREE T,



.44 - K iz L A2

2026

HE BB, T8 LK, REE
BoEdims 6 EELL L, RN R LN 5 & A i
OFH, R SZ A AT e s | A Wi AR

UL A L B 5 | & W O SR & A T
IR Z K AR & DO A IR 3k Sy 1],
Fi 1 VR AR R0 22 ELAE ] MR L B, 2
SO AN Co FEA, I 38 B A3 A i O FE 0 Y 2
SRR, 4 P e L RS R T
Pty @3 5, FFH OPTIMOOR Z A 434 Xf
LA AR 5 0O S0 B 8500 43 A s By 25 7
X AR AR AURE AR . BRI AL R AT A
AREE) L, B AR SR, ARV AR X KA
WRETES Jhh A Sk S I R) BB 2 1T R B SE, X B Ak
RT3 SR, 48 BB B BR S 8 5% 8
TS AT ) A0 AT A B R AR A O O
HAME N AT R 22, R 4R ], K
SEREAA AT AR ) BT AN S AT A
G SRS A N P N o S N o o S 20 S Ak T
BEA WFoE A48 7 O SRS, (R T A0 i o0
SEIAE 3 AT R A 1

P CoEETA A BT R £ G0 1Y ) 2 P 1)
ARSCWFFEBER 15 T3, 5 J7H1S 000 Mgk 3 i R
Jil LT OPTIMOOR FRH 73 Al A 58 A [ i
OFIAALE T R A7) 502 g it B AR PE, D
R A D2 AR Al O FE VAR X A 5 Sk TR i T R it
HistE R,

1 ISR

TR AL TAS K 2MIA0E, Wit o KA
15 TGy, Bt i/ IMIE LA 3000 2
W, ASSAEE 315 m, L ETVAZRINUR A, BT
RITALFA R 170.4° ~350. 4°, FEAR P47 TR T
M, 2" VAR AL & 2%-4~2%-6 4k 3 A EEEIX ) 2
1A 15 T3 iR A SEVA R, B Im] e R A A
5 000 MR, kR B A & Fm 254y,
3T 2 ANFEMUR 4 A REDRAK, 44
RYBCR«—" e mE, SiKATHERE 32.3 m,

HFIZIAN N 2R H X« —" FIR M E, wit

AR 3 000~ 15 T3 MEZRMTAN, HE A AL R S ]
K, Horb 275 BLEIKCEE VAR AL 1 T gL A
Y 2%-4 1 276 ETHIRTY A 3 000 MEZL AT S 000 N
p, WFFTBEBORREEMERY 15 J7midk, o R A
5 JTWEL RN/ AL 5 000 Mg HEATRESY, SLE
PR ROBE G DL 1

£1 LHMBRE

Tab.1 Dimensions of experimental ship types
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Tab.2 Eccentricity parameters in each berth
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Fig.2 Mooring force and motion quantity of
a 150,000 DWT vessel
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Fig.3 Mooring force and motion quantity of
a 50,000 DWT vessel
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