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Fig.1 Layout of the marine construction site

2 B AR R

2.1 Gt /RIER

ARYE b B IR B B9 - RS AR, i 2005 —2007 EIHMG & M &1 R 75 AL
LR, 7ERFBELN FREET 0.5 mENRARE, A E/Z0.2~0.5m,
W ZEFEFREL(BARELIAHREF LREH D R RER LR LEDD
MEL . BNLHZEEE 6.3~19.7 m,

F1E.ZELMRBRR., BPFaRBELEEZERF LM, RELZE. HFaKHE
TJERE 6.3~17. 1 m, RJEAR R — 3. 21~ —11. 27 m, R EH AR EH 5B K F 50
di. ERAELH T HBANRBE LREL  BAREAFNEA, BE 2.6~6.2
m, FAARER ARRB T 17~25 &, ERELTHEFE—-ERENWRE, BHERE,
JERE0.1~3.0 m, JRuirER ARB LR 1~3 &, i TREERAEAG RO LR E
FALHERT 50 4.

F2RBEANMECHER T F LR, TEEPRE. 5RO B0 EEZ R
REE, SEAYY, AABEERER., BEAHAEL,ZE0.0~2.0 m, JEAFRAE
FAREE R 13~29 .

FIRES TXESFENERTE S, R FEE A MZ LGS, EAmER
15.9~19.0 m,

2.2 EBIEAR

Sy AR 3 7RI T AR SR AP AR 3 A il ae 1 7 EE 3R AT, I AR T AR 0. 256~10. 50 m* , f K
Jnfii 800~4 000 kPa, R4 HEFT A9 A& F 78 0 12056 5 R 20 A, 5 3tk BR AR 25 1 2K 774 000
kPa, AR % 7R AEE AT LAIX B 2 000 kPa, 7K 28 77 R AL A 0 2 (9 TR R 1. 19~53. 05 mm, Hy
THA G E Loy A 1+, B R TR RIBOR. B 2 ) X5 5 i R I 747 3



26 "R I & %38

R B (ICNHTHYSI~ICHTHYS5) & 3# F1 4 # B A AE B X 400 kPa B /EFH F i
HUTREEELERE .

ICHTHYSS

SHTEE

11 ‘11’1"m’§43|
i

ik

4 rcHTHYS2
:

i
A ICHTHYS L l

B2 MERRAE K 400 kPa f#i/E RIS ELE
Fig.2 The position of load test and the contour plot of settlement under 400 kPa load
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Fig. 6 Analysis model of foundation settlement
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Table 1 Parameters for the uneven foundation settlement model

SRAR  (H

KRS 1.5mX1.5mX0.5m

TR 4

+EEE +21:14.5m;+£)2 2:1.0m

LS 3 0.25m

oo 50~400 MPa

+E 135 c:327 kPa;go:15°; ¢:O°;§$‘ﬁﬁ§:34~125 MPa; A HE 0. 2

TE25% ¢:150 kPa; ¢:30%; ¢:0°; ML RL . 250 MPa; R EL - 0. 35
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Table 2 Values of foundation settlement{mm)

&/ A
kPa 0.5mX0.5m 0.7 mX0.75m LOmXLOm L25mXL25m L5mXL5om L75mX1L75m 2.0 mX20m
400 3.1 6.2 7.4 10.5 12.0 16.0 18.0
600 4.6 9.2 11.1 15.7 18.0 24.0 27.0
800 6.1 12.3 14.8 20.9 24.0 31.9 36.0
1 000 7.7 15.4 18.4 26.1 30.0 39.8 45,0
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Fig. 9 Sensitivity index of the influence of parameters on foundation settlement
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Fig. 11 Probability distribution of the elastic modulus of the first soil layer
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Table 3 Values of uneven foundation settlement at ICHTHYS site

HRALE Y/ MPa VLMEHE/ mm EH/ %
ICHTHYS1 58~83 16.0~11.5 39.1
ICHTHYS?2 46~85 19.7~11.2 75.9
ICHTHYS3 34~125 26.0~7.9 229.1
ICHTHYS4 42~82 21.4~11.6 84.5
ICHTHYS5 50~94 10.2~18.2 78.4
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Uneven Settlement Analysis of the Foundation of
LNG Modules Constructed in Non-Slideway Zone

SHI Ji-cheng' , MENG Xun®, LIU Yu-jie' , XU Xue-jun', TIAN Hui-yuan®
(1. Offshore Oil Engineering CO. LTD(Qingdao), Qingdao 266000, China;
2. Engineering College , Ocean University of China, Qingdao 266100, China)

Abstract: According to the demands of integrated construction of large-scaled LNG mod-
ules in non-slideway zone at marine construction site, and based on the historical foun-
dation data and the features of the modules to be constructed, the finite element analysis
with parametric modeling technology (ANSYS-APDL) is conducted to simulate the non-
linear stress-strain relationship and the settlement state of the foundation in the whole
stage of model construction. For guiding the selection of parameters, the influence of
the complicated parameters of soil mass on the foundation settlement is determined
through sensitivity analysis. The results indicate that the uneven settlement of the foun-
dation in the non-slideway zone could influence the construction of large-scaled struc-
tures. The major influencing factors are the elastic modulus of the 1st soil layer and the
load pressure of foundation. The relative inhomogeneity of the foundation settlement oc-
curring in the construction and obtained by means of numerical simulation can either
compare with the measured results, or acquire the prediction values of foundation settle-
ment, so that the installation and temporary reinforcement can be guided in time.

Key words: ANSYS Parametric Design Language (APDL) ; non-slideway zone; founda-
tion; uneven settlement; LNG



