254 553 S § =S Vol.25 No. 3
2010 4£ 6 H JOURNAL OF EXPERIMENTAL MECHANICS Jun. 2010

X EHE:1001-4888(2010)03-0279-07

M BR 75 3 16 P Tt P0G £ o B
AR R R 5

ZFRY, FEN, A, )

(L RHER2E g TR, K 3000725 2. 650 A B TAS AR TH0F 58 sty . B3 1000865 3. Hrifg il Al . KL 300021)

WE: ARBEARERAIANFFTHEZRAE L ELHHFY A REGEAERKEZELA
EHAF PR B T AR ILEEX AN A LR SR 3T AR 6 BIR AT AT,
R EEHZ IR RN ENZ M RBA L RHERREP  EARX BT RPILERL A T/, £
WIREIE AT ARG ZR, XANEAAA RN RE LTI AL EE, At 4L
ZOALABFIABRGE S DAFARB LIRS MEAG AR AR RS REIEATSIE, 2it
BEGEH AR N RIZR T EERTEER T RARLD L RO ENBAG AR D %
0T ASEIEBREN IR T LR FILEF A S AARL B AR LIREERRGRA .
KR ek IR E; X% R ES AREHRE

hE4ZES. TU435 TERERIRAD: A
0 35l
ROV S JE R RS R A, 3 AT 4 T
55— AR R AT S 1 32 B 4 RN T 43 SR A RN 3 R LB A R S 4y LR O B R R T
J ARl
o=+ u [@D)

S R BT R B A A8 A0 O T A RO B . IX RERAE 1R b A AR FRUT 6 R T 0 5 R
e A A I DR I AN A AR AR L SN T N ) S ALK R T 22 8] B 25 MR A RO T

AT RO T T BRAE - T2 v o 0 TG ML A RO ) SRR A AR A — T S e B
AT B8, T AL 4 T A A 7 R ) T S B v B — R ORI . TGS T A AR g i [ A R T
b FARM AN HARD L (R R AR AR SR e R SR A R e . B
b A RN g SRR O R A R T R s et L TR R — O R R Y AR TE IR BR
105 2N R 7 A2 B LB K TR 0 6842 4 L %5 J 3 57 aE S ke A v fL T AR Al B ES, SR 5 R A 00, g i
OB AR B IR LR, (HR  7E 2 (AOR 32 Bl i N, AR — AL TR R A B A SRR LR
P, AR B AE A 5L PR b — R A A Ak o WIS 2% e (A 2 A 451 475 X0 A 80 g 9 52 e 3 47 B A 28 A
R AR A A A R

XA B 2 TR AR5 R 451 3 Al Sk |4 ) AL, 7 T 4 R 8 ok B 5 | R AT 5 & B H AL 2000

» YR B 2009-07-31; &iTBH#I: 2009-12-22
BEEWAB: EEEHARTIG &R (863) .3 H 45 : 2006 AA09AL10; B4 2% [8] [ o 5 4 W B H
BWAESE: 221970 —) L, Bl 242 . 328 g £ 00 TR 5 DA ROV 3 O O e S S Ak B2 T 7 TR 98 . E-mail: lisa@

tju. edu. cn



280 S, (2010 4F) &5 25 4%

4E,M. D. Liu, J. P. Carter™ e & 1E () S R 14 FE Rt 1, 51 A 2540 B0 48 BOK 2 3 45 4 328 W7 0 4 1
TR AR Z A W e ) BT A0 45 ) RS AL A S SR 9 P AR RN A 1Y o 8 i IR T A /A A R R AN A2 9
PR BN AR Y bR K [ It 2 BSABT A8 BORINE 7 A BRR X — AR R AR M S e 1 b g o v B S5 R T
PR sl J R . 2000 4, C. Shao, C. S. Desait™ FI| Y 2l bR 2545 84 1 S g% L 32 1 T — A S i fin 480 £ A2 JE
FEVE A AR PERE AL ;2001 4F L A Gajo 580 85 48 300 57101 S 45 4 150 05 48 i 0 R B 4R 1 T — A B B AR 1n
Tk 32 Bl 5 A 05 B A ) A5 R, ok 489 75 25 A M b R o 0 2 T ) SR MR R B AR R R . IR S5
P S 56 R B AF 5 1 ) DAY S A A, G R A PR b AR A B0 T AR R B A R PR RS R 2 AL
2003 4F, B SN A5 A8 0 S 0B M RO BE At 1 T Dafalias 42 i S AR 28 51 A K SR RG 1 45 449 28 Ul Py
AR B A R R SRR G AL MR T 27 R 1 2% 1) [ 1R B B SBPERRA 2006 4F, PV R A
18 3o 7 0 B T S A T B I A A ST T S AR AR i TR R X S S A R I
PRI A 5C 22 BLH A TR BRI G5 A 15 00 % L AR PE Y S2 0 . S2BR b, R AR S5 40 451 3 1 S 1) o B 8 A iy
e W% WAE AR I 7R A2 1A R8E ) H A A g D B R I T b Bl s e R R S T e —
AMEAF IR A R, 7 SC i i 3 = B XX — A AT 1R

1 HEREH

1.1 ZZhiRIeHEn
[A]  A 2 o R T F AT AT B0 B = AN [ 45 S HE KR 56 (UU) L KA [ 485 A HE K 46 38 = Flak 56 . i
6 R IR R S T A0 A0 AT BROTR RS L a6 b R AR PR DL R 1L R0 R B i LR R 1,

~ 100

&

ES,

o

]

.H

o

"

LA

= 0.100 0.010 o.ooi1

¥it®  mam)

SIS SN R A 2
Fig. 1 Particle size distribution curve
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Tab.1 The physical characteristics of soil
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Fig. 2 Pore water pressure curves of unconsolidated undrained cyclic triaxial tests
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Fig. 3 Hysteresis loops of unconsolidated undrained cyclic triaxial tests
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Fig. 4 The dynamic shear strength curves
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Fig. 5 The relationship between dynamic UU shear Fig. 6 The decrease of elastic module
strength and vibration number with vibration number
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Tab. 2 The decrease of effective stress and strength with vibration number
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Experimental Study of the Effective Stress Principle
in Saturated Clay under Cyclic Loading

LI Sa', LI Zhong-gang®, ZHOU Yang-rui*, HUANG Jian-chuan'
(1. The Civil Engineering Department, Tianjin University, Tianjin 300072, China
2. China Ship Design &. Research Center Co. , LTD, Beijing 100086, China
3. China Oilfield Services Limited, Tianjin 300451, China)

Abstract: The principle of effective stress is the classical theory in soil mechanics. In soil dynamics,
the effective stress theory is also used without any modification. But according to the results of
unconsolidated undrained cyclic triaxial tests, it is found that the soil strength decreases obviously
along with the cyclic number while the pore water pressure does not vary during the tests. Effective
stress principle can’t explain this phenomenon clearly. Aim at this problem, a damage factor D is
introduced in this paper to express the influence of soil structure change on the soil effective stress.
Based on this factor, the effective stress principle is modified. The modified effective stress principle
can express not only the relationship between effective stress and pore water pressure but also the
damage influence of soil structure on the effective stress, and can also explain why soil strength
decreases under cyclic loading.

Keywords: saturated clay; cyclic loading; dynamic triaxial test; damage factor; effective stress theory



