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Experimental study on influence of stress history on dynamic properties of
remolded red clay

LI Jian, CHEN Shan-xiong, JIANG Ling-fa, XIONG Shu-dan

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
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Abstract: The dynamic characteristics of soils are important factors affecting the engineering stability. Experimental studies

have shown that the stress history has a more significant impact on the static characteristics of the red clay. However, there are

few research achievements from the studies on the influence of the stress history on the dynamic properties of the red clay. In
order to further reveal the effect of the stress history on the dynamic characteristics of the red clay, a large number of dynamic

triaxial tests are performed on the remolded red clay samples with different stress histories. The dynamic stress-strain bone

modulus

curve and the dynamic modulus variation curve of the remolded red clay under different stress histories are obtained. The
beneficial to enhancing the dynamic strength and elastic modulus of the soils. In order to provide basic data and references for

influence laws of the stress history on the remolded red clay are analyzed. The test results show that in the range not exceeding

0 3

the strength of the red clay, improving the soil compactness, confining pressure, consolidation ratio and vibration frequency is
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the relevant projects, several empirical equations for the dynamic indexes and stress history factors of red clay are established.
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Fig. 1 SDT-10 dynamic triaxial test system
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Table 1 Results of particle analysis
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Fig. 2 Relationship between moisture content and dry density
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Table 2 Programs of short-time dynamic triaxial tests
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DT1-1 0.80
DT1-2 0.85 50 3.0 1
DT1-3 0.95

DT2-1 25
DT2-2 0.8 50 3.0 1
DT2-3 100

DT3-1 1.0
DT3-2 0.8 50 2.0 1
DT3-3 3.0

DT4-1 1
DT4-2 0.8 50 3.0 2
DT4-3 3
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Fig. 3 Relationship between stress and strain of soils under cyclic

load
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Fig. 4 Load waveform of grading short-time dynamic triaxial tests Fig. 7 04 - &4 test curves of remolded red clay (influenced by

consolidation ratio)
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clay (influenced by confining pressure)
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Table 3 Hyperbolic model parameters under different stress

histories
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i 1 33 A7 S [E] [ 52
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Table 5 Improved Davidenkov model parameters under different

stress histories

WK 'S Ene/MPa Eref A B R’
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Fig. 17 Influence of compatness on dynamic strength and elastic

modulus of remolded red clay
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PRBBCAR, I Jay SR i S T A iR AR i ey
R
Sl BRBIAAR, FHIPLLRE Bl R
SRR R R A, A IR R R AR
WA, (HE S R AR I AN R o 38 X AR A
(8 S DRI 5 — 7 THEAS IR A Dy R AR TR LA
L R RN S A i 52 RO 1] ) BE RSN, ikl
TL R R A A SRR PRI T A s, 0T AL 4
Enssy, WIS E, H AP LB K s )2
AR, PRBDRLFR K BE T RONAR AN, B, A
YR IRE, BEFE RS AN, AR FLBUK S
Jyitagi g, AR R RN AR R A Sy,
R BRI AT T, BRI BON S, ksl
O TR m R S ROR LS, I, xRt
Bl BB R A 2 .
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2.4 ZENN
AT RIS B KO AT &, Ny Dy S X EE R AT B S ICHL:

LB IR AT W R o 752 B A P
TR, RERRASE TR, L AERF) R e T
FBRE M EZER R Bk, 3R KEs) R
B i o NS I A D SRR A = e P WA (=12
HALT —EBARE AN, UMK TES% . Hl T3
Wi ARG R R R S, BRI UGS R
PR, LA F I b AR S A R e 5 AR R B A A AH
518

(0,); =515.42, +26.65k, +2.540, +2.68 f —431.93 ,

(6)
E. =767.5] +20.1k +1250, +15.7f -625.1, (7)

A=-1.994 +0.22k —0.055, —0.089f +2.41 , (8)
B=—-0.134, +0.026k, —0.0017c, —0.012 1 +0.68 . (9)

3 HFHig5EIL

A SCIE IR 52 AN RN g g S S BT 1 L pe
T8 3R Ee, WFIC T Ny g s SR A R - ke
PERISEm, oA T R, e g R AR

C1) N g g soxd B9 21 %k 13 0 R P oK 5%
Wi, AHAS R ) D7 S0 45 R MR BT AN . AEA
EE R0 N E EE AN AU Wi 1953 9 PN Gc L 10 =10 o N A A
He [ 25 LERIgR B AR, A7 RT3 i Ak sl i 5 R e
KEprEmie, (052 44\ SRR, $2
vy s SIS R BB () 00 R B Ok

(2) AR, $EmPesh i T4 &
FIPL R )R B R AT TR . EE R
T X THARMRIR L, RN T LB R )
PRI BRI, RS R AT AR 52 4% T
RO 1] (1 B RN

(3) FEIPLLRE+F)N ) AR it 28 0] B Hardin
WM AR ok . i T i nT LLE Y,
R ENIBERCR, BN N AR £ A B AT ik 2130 5)
BRIE . MBINARIE R %I, ARSI A RV 24 R
BHEEE() 0.95, WA R 5%~ 10%41 4 )k 5 ¥R 21 %6
TR bR .

(4) HIBLLFE 125 1) 2 s ] H oodE i)
Davidenkov RN AF IR o 43 BT S 1) S o AR
AT, RSB BE 2 AR R s iR g, e AR
SEAE— MR/
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