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Experimental study on stiffness characteristics of residual soil at small
strain under hot and rainy climate
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Abstract: Based on the actual state of the soil along rail transit in hot and rainy area, the resonant column tests on the soil under
wetting and drying circles are conducted to study the stiffness characteristics of residual soil at small strain under hot and rainy
climate. The results show that the decay law of G,,.x in small strain range of 10°~10"* of residual soil is quite different from
the strength characteristic of clay in conventional strain range, and the maximum attenuation occurs in the metaphase of the
process of wetting and drying circles. After multiple cycles, the G-y curves of residual soil under low confining pressure
exhibit the linear decrease tendency and sudden drawdown. The martin-Davidenkov model and the empirical relationship may
reflect the relationship between y and G/G. as well as D, after wetting and drying circles, polarization phenomenon of the
relationship between G/G,,. and ¥ presents gradually with the increasing confining pressure. The wetting and drying circle
effect of the stiffness characteristics of residual soil at small strain is explained based on the microscopic analysis, and the
mechanical behavior of stiffness of residual soil in hot and rainy area results from the injury of the structural strength and
microstructure remodeling. This study may provide technical reference for the selection of the dynamic parameters of the rail
transit engineering, the design and construction of the similar engineering sites and the seismic analysis.
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Table 1 Physical and mechanical properties of residual soil
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Fig. 15 Microstructure of soil under action of wetting and drying cycles
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y of residual soil under action of wetting and drying cycles
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Ao TP EE R IR S HEAETTAR I 2R BEES M AR AL, RN
FEG R gikL, SLBRRER R, (EANR] R B B i 45
FBREE, XDy — 7 2 RALMETERT,  FaBRas i
RS AFAT R AR A A B0, 9 — Ui, AR
R AR B A DAL 8] 7= A A 5 4 T sl T 50 5
B REWTFRE, FRALI0RL R 1R 454 )5 T LA B
RAEEIRIRE, (55 R ER RS R
ME 15 (b) ~ (&, WTLLEH, BE TRIEAIIK
J&, RIRIRZS T K SR M e A BAT — 8 € Ik
HIREE K. il 15 () For, 1IRTHRIEAMER S,

(¢) n=2

ZERIITTRIERe . REe . REL ORI, B
FLBREES, S mPERE I, (ER R A DAL -
A, OREE—E ISR BB TR IEOY
Ko FLBRIEZK I AN 2 A b, UKL IR PR 45 40 ™
RN TR, R R ATRES N REK 34 P
2R, BIRAAEAR AR L5200 N T R E R
MG, SRt P R (B 15 (o) BT
BAEMIEE] 5 U, LRSHEEARBROR, FLEE Y
SR, WSS S EE AL (B 15 (d). i
AR, REMTRIE =SOSR LIS ,
XN O G54 I 2 S AR T (I B A, Sk
FEIIRAE IR SR T Gy Gunax BE THRAAI G INIZ B2
W, DEWHEK (WK 3~5).
*4 FEEMEATRRL D - y XEWMNE

Table 4 Parameters of empirical relationship between D and y of

residual soil under action of wetting and drying cycles

o, BN Y 10 o

/kPa 0.01 0.1 1 10 100
0 0.001 0.642  8.612 20.042 25.687 0.984
1 0.010 0.615  8.106 20.272 25.117 0.977
225 0001 1.620 11.710 17.334 18.600 0.995
3 0.151 0.634 13510 24.130 25.586 0.985
5 0.287 4.163 16.071 19.149 19.360 0.982
0 0.037 0.697  7.122 17.873 22.389 0.985
1 0.639 1.026  7.136 16.542 21.150 0.977
250 0008 0472 10.241 29.139 33.963 0.995
3 0.122 0278  7.529 17.857 21.563 0.976
5 0.123 1480 13.719 20.801 22.368 0.975
0 0.044 1493 7507 12947 15.172 0.992
1 0.391 1.103  7.935 19.459 22.722 0.982
2100 0292 1.533 10.014 19.025 20.056 0.989
3 0.340 0.648 8787 14.127 14.541 0.996
5 0.243 2.895 13469 16.245 16357 0.984
0 0251 1819  8.643 15.649 17.183 0.992
1 0.384 1275 11209 26200 29.549 0.995
2200 0414 1301 13.781 33.097 38.668 0.987
3 0.000 0.000  5.063 20.269 21.380 0.994
5 0.690 4.443 17.206 21.729 22342 0.994
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SERVENE SR, Big bhrRENZIE R, UAEAE
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HHT RS PSS E S, (EA S LLIRRN S5 44 55 E 451
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(1) 78 10°~10* MR TEE N, & RPRE T
T AR B KB VIR Ginax BT IR AEHAE FH X 0 (138 0
TR EEAME, HAEAK Gua fBHAE 1, 2 KIEHH
BN, HIONO0, 1 IRIEHM 2, 3 RIEH, 3~5
UGG AR Grax [HE TFE5E -

(20U} B AL B 0% e et 5 PR PR R i AR
IR KBV Grnax B NAL 7 AR MR IBIG &S, (HAE
LR ] s P K S S PEAE O K, 50~200 kPa [ K T
RIREE R E KRB, o RHIEBEN R Z TR G
EBEAT TS, N5 B8 TR A RS 52, SR —
E 124 R

) TGV, LAAZBIYIE & G, BB
D BERAZ Y ARG AR — 8, B TR AR B
(n>3) 3400, +4k G -7 RRAMEESSH M L4EH
JizE s, JuHFEMoy=25, 50kPa, G -V KRREHZ
NEEABRRE . R, KNSR RRIZHIX, BERE
B JE R Z AR G EBE Y SRR R T UIRIE, &
UE TR A S & E .

(4) Martin-Davidenkov 7% Jz 1% FH ) FH JE bbb
REAR y R0 IR FR BB AR I 1 S B G/ G £ D By 11
A T TR HAE X LRSS M R EAS
A, ANEPERIRECT TAR G/Gnax — v R AR BE 30
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FAE G/Giax = ¥ ZH, FOERIAEAEH fGi&E TRER
ZHUE, BTV LIRS HUE AR T THEZ 4.
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