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Abstract

Due to the increasing scarcity of easily obtained oil, the sites of oil and gas development
are moving toward regions in more severe environments and therefore, we contractors, are
facing more complicated soil problems. To maintain its competency in this field, JGC
continues to develop innovative geotechnical engineering skills. Particularly, this
document introduces geotechnical Finite Element Method analysis as one of the solutions

to this problem.
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Fig.1 Large-scale site preparation work
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Good < Bad Soil Conditions

(1) The worse the soil condition is, the more cost is required for soil structures.
(2) The worse the soil condition is, the more risk will arise and the cost for risk mitigation is widely ranged.

Fig.2 The relationship between cost and risk
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Fig.3 Case study of soil improvement depth
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Fig.4 FEM analysis result

k-

IS EEEREER RN
B8R B8 EBAEBEREE A

|

3. 2 MU FEM Mt o Gl T~

HiiE FEM f@ht 2 5 2 & CRHMERSEE 1Zm B3 223, ko R It i M PE I A
THY BRICHRTE 2 b D TR, FRZ, MERFRIZETE &SR L T < IEHEE O R
i%ﬂfi‘+\ﬁﬁﬁ%%%bT%H%%&ng%E% ITPRT S EITEELW, £ 2T,

P CIEAEIE TR FEHIZ ATV, ZZ2FEHMOTRICT 4 — RNy 732 FIENRER
ENTVD, ZOFEFELCHENTEMAEY T r Y= M I LD 0, il FEM fi##T %
WHT 5 Z & CHREMRICK T 2 TEO PRIFEEN M L L, & 5ICHEORNEZER 2 7] 7T
BRI DR E, RERT KRV T—URELND,

Fig.5 \ZFHlE T A7 v 7 & rd, 3 Bz O TR A %2 I L, Mok F &% FEM
fEATIC L D FEAMTPHIL 2 L0 &R B2 C5, Wi, Bt XS THMPICIt T &%
FHEI L THME & el 5, FEM f#HTIC CIE T & D FERIE 2 F3L T & 2 X 5 EEWIEME O =
AT Do TAUC KV ERGGHE ZAETE, £ EB 5T T 1% OHBRRINE 2 3¢ E L Bk dt ~ 75,

Copyright(C) 2015 JGC All rights reserved.




H¥EH > v —F /L Vol.4 No.1 (2015)

. | .
Field Work . Design
|
Soil Investigation |
| ;
. v Settlement of soft clay is initially assessed
| Initial Assessment from the soil parameters for consolidation
. I (Ce Cs pos €, Cy) Obtained by geotechnical
v y investigation.
Fill / Reclamation Work I
with settlement monitoring w The soil parameters for consolidation (C¢/,
I C' py, ey, C, ) are revised as a result of
i Calibration Analysis calibration analysis with settlement
. monitoring data.
Completion of P v
Fill / Reclamation Work ~ ' ) Settlement of soft clay is re assessed from
| Re-Assessment the revised soil parameters for
v : | consolidation (C., CS' py, €4, Cy’ )-
Foundation Work I

Fig.5 Flow diagram of measuring construction
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Loading value is significant at the location of To output the soil reaction for rafted foundatio

one piperack column. . .
Conventional Design

Conventional Design A footing is modeled as a rigid body. Thus, the soil reaction is uniform.

Soil deformation is not considered and
therefore, the load is concentrated on one
foundation.

Design considering Soil-Structure Interaction

Soil-structure interaction is taken with FEM analysis. As a result, the soil
reaction is not uniform and resulted differently in sand and clay soil
condition.

Design considering Soil-Structure Interaction
Soil deformation is modeled as a spring support
and then, the load is distributed to several
foundations.

Fig.6 Comparison of conventional design and coupled analysis design
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Fig.7 Coupled analysis of LNG Tank, Foundation and Ground

4. BbvIZ

PLE, Yo g it ~O B A O —f & LT HiE FEM @i OiEH 2 B0 Lz, 5% b
Bz 2 R OFERIE~TH L, TRESEWERE O REFMEZ BHE L Tn <,

Frxar b8 —0~v—ry NI, KET7Y7, B, o7, =X T VT #K,
W7 7V B EWHHRPIIER > TEBY, SRIFISIHICHBEB Lo 70T 0 7 ~HkA T,
THEREY OFEHCB W TIL, A% TR Lz FEM SATER OG22 T, SHi TR %
M2 E LSBT 5 Z ENRFICEETH H 720, YA koK E E e Mk o o4
VA AL FEEEE L e ERESE WS, TEfERE L P=7 ] LT,
HREPOBEEIZ ) a—va raRftL TnEizn,

Copyright(C) 2015 JGC All rights reserved.



