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Effect of suction history on dynamic deformation
characteristics of unsaturated silt

LI Xuan', SUN De-an', ZHANG Jun-ran®
(1. Department of Civil Engineering, Shanghai University, Shanghai 200444, China;

2. Henan Province Key Laboratory of Rock and Soil Mechanics and Structural Engineering,
North China University of Water Resources and Electric Power, Zhengzhou, Henan 450045, China)

Abstract: Dynamic deformations of unsaturated silt have been tested using a suction controllable dynamic triaxial testing apparatus.
The skeleton curve, dynamic elastic modulus, damping ratio were obtained at different net confining pressures and suction paths. The
effect of drying and wetting cycle on dynamic deformation characteristics of unsaturated silt was studied. Test results show that at
the same net confining pressure and suction, the skeleton curve and dynamic elastic modulus of silty specimens subjected to drying
and then wetting are higher than that of the specimens subjected to drying path only. but the damping ratio of specimens under drying
and then wetting is lower under drying path only. With increasing the maximum suction experienced, the skeleton curve and dynamic
elastic modulus of unsaturated silt increase, and oppositely the damping ratio decreases. The test results can be explained by the
average skeleton stress and the effect of surface tension of meniscus water, which are together used to predict the maximum shear
modulus of unsaturated soil.

Keywords: dynamic deformation characteristic; suction-controlled dynamic triaxial test; unsaturated soil; suction history; prediction
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Table 1 Void ratio and degree of saturation of specimens at different states

HFEE on , WS35 58 So St S
/kPa I / kPa “ /% “ /% “ /%
ABC 2740 1.013 53.0 1.001 493 1.001 493

50 ABD/C, 27—70—40 0.999 514 0.986 39.4 0.988 39.8

ABE\Cy 27—130—40 1.002 52,0 0.984 24.0 0.986 25.8

ABC, 2740 1.008 52.8 0.995 469 0.995 46.9

100 ABDyC; 277040 1.005 527 0.988 37.8 0.993 38.0

ABEC, 27—130—40 1.003 52.7 0.981 2.7 0.990 255

ABCs 2740 1.002 522 0.985 463 0.985 462

200 ABDsCs 27—-70—40 1.002 532 0.977 364 0.980 379

ABE;C; 27—130—40 0.999 528 0.968 21.1 0.976 238
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77 130 kPa FE 15 B2 M 4 L &8 g o BA e K 7
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N MR AE 5 v B () LU ABLAR R, SRAR 1) 3l N AR B
1 B R R B KM K. B, TR ) B AR
A—B—D—C ME, Msh iR -5 5 & 5 EE
9 0.6 I, fEIFEIE 500 100, 200 kPa i () 2L
FINAE 551N 0.098%. 0.221%F1 0.445%.
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