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Selection and parametric determination of constitutive model for unloading
soil—Case study of foundation pit at open excavation section
of Gongbei tunnel of Hongkong-Zhuhai-Macau Bridge

LIU Zhi-ping', LIU Quan-sheng', CHENG Yong’, JIA Rui-hua®, JIANG Jing-dong'

Abstract: The understanding of engineering properties of unloading soil is the key to solving the problems in excavation of
foundation pits. Gongbei tunnel in Zhuhai of Hongkong-Zhuhai-Macau Bridge is located in marine facies soft clay. The
excavation depth and width of its foundation pit are both very large. The researches on of constitutive model and model
parameters of the foundation pit soil under unloading stress path are of great significance to the engineering design. The marine
faces sediment-mucky soil and plastic silty clay are are studied so as to determine their K, coefficients. K, drained consolidation
expririments are performed under the confining pressures of 100, 200, 400 and 600 kPa by using the stress controlled triaxial
apparatus. Unloading tests with various stress paths are conducted after the soil samples are completely consolidated. According
to the non-linear feature of stress-strain relationship curve, the Duncan-Zhang E- © model is adopted as the constitutive model
for soil. According to the experimental results, 8 basic parameters are determined, and this study provides important basis for
the FEM analysis of the foundation pit.

Key words: foundation pit; unloading test; Ducan-Zhang model; model parameter

(1. School of Civil Engineering & Architecture, Wuhan University, Wuhan 430072, China; 2. CCCC Second Highway Consultants Co., Ltd., Wuhan 430056, China)

g = B, pab i 20 m, S sEAL R 30 m, BT
RN R B A R Rk MIRKRBUIED T, WP AR THZ RS T )27 R AR TR
MUK TR S R R g sk R, BROE SR A B RS, RSB
TEASHAR AL, o ST IE RV AR P P BRI = A M

EEWHE: 2010 4 LEHE M AKIL# RETHT BN R vk T 141 A

fﬂi?ﬁj{ﬁfﬂi{ﬁﬁ?ﬁéﬁI%%%{;%fﬂifgﬂj{ﬁi%%ﬁgEgéﬂ TiH (RT1031); A @ orRe KRHE I E WSROy BRI 1% 352
E\Z%Bﬁ Tﬁjﬁgﬁﬁ{@ﬁﬁiﬁﬁiﬁé}gﬁg_%}ﬁ Eﬁ?’iﬁ% 2R lEIE TR AR B OB AR IT ;s b e i A 56 AR W b 55 9% & T ¢

4 (20112100202006)

BRI 7 5 e W B B Kk L 2 MBS 201 - 05 - 24



198 PSS U D S 2012 4F
HAERME . 1.3 REAE

Lambe! 2 H1 T LA (¥ By B AR 10 g vk, 4 [ B
A R 3 W 52 I8 3 A S D £ 16 [ 45 2 L i )
AR 2 AT DU XU LA, AT 75 5 BT T %
AP SE 4 TR AL i ) X, R 4 R i
ATRSEEAP BT 2, SR FH B = Al S A 45 AR S i
SRR AR JERKAE U EOR L REREAT T 00 BT 1 =
BTV, GOREN: BAE p - g PR RS
PRl D - PRI S A AT, RS T # 46F
AR AL 5 8 3

ST S5 AR A Ko [ 45 58 i » X L REEAT
AN 7 R A PR A R » 326 P 53 ) L AR R Y
TR IRIR 45 AR B S5, O TR B HR R 3
PEAE .

1 ERRKE
1.1 THEGERE T HRERSH
R4 b B b o T D P Fn By P, R LR
SR 2 - GRAHDORR IR T R AT SRR i 6
1D MRS, WK 1 R
R1THBBEASY

Table 1 Basic parameters of soil samples
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Fig. 1 Modified stress controlled triaxial apparatus
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Table 2 Experimental instruction
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Fig. 2 Relation between UU o differential stress and axial strain
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Fig. 3 Relation between UU| o mean stress and axial strain
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Fig. 4 Relation between UU q stress ratio and axial strain
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Fig. 5 Relation between UU  axial strain and volumetric strain
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Fig. 6 Relation between UU differential stress and axial strain
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Fig. 7 Relation between UU,, mean stress and axial strain
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Fig. 8 Relation between UU stress ratio and axial strain
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Fig. 9 Relation between UU axial strain and volumetric strain
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Fig. 14 Relation between UU, , axial and lateral strain
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