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Analysis of intrinsic correlation of mechanical strength with microstructure
dynamic environmental energy field of clayey soils

WANG Wei, FENG Xiao-ping, CHEN Yan, WANG Jian
(Department of Civil Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: Through two group tests on clayey soils with different water contents under Quick-soaking, slow-soaking,
freezing-thawing, different stresses; the following studies were performed: the relationship between mechanical strength and
microstructure dynamic environmental energyfield of clayey soil; the interrelation between the microstructure dynamic environmental
energyfield; changing of external environment and medium environmental intrinsic of clayey soil. The results show that the water
soaking is vital to microstructure, its influence on shear strength is higher than it on deformation properties of clayey soil obviously;
when number of blows of more wet and vibrated soil increased, the damage of initial construction increased, but the later strength of
construction increased for a little. Analysis indicates that the freezing-thawing is most important to failure of microstructure of soil;
the second is slow-soaking.
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Table 1 Physico-mechanical parameters of clayey soil
under different states

TR EKE SKE R
%S o/% WE/% G p/g-em”a/MPa’ E/MPa ¥ %

R RS RERARAE o K EGRb

PT, 2210 2.74 2.11 0.11 14.42

KS, 22.89 0.79 274 2.6 0.21 7.35 1.9 2
MS, 24.89 279 274 224 0.30 5.12 2.7 2.8
DR, 23.87 1.77 274 222 0.37 4.13 3.4 3.5

PT, 2923 2.74 1.93 0.14 13.11

KS, 30.13 09 274 1.95 0.42 435 3 3
MS, 3240 3.17 274 1.96 0.48 3.8 34 3.5
DR, 32.12 2.89 274  2.00 0.52 3.41 3.7 3.8

i BT a TR0 =22.10 %, Wik b TFEw=29.23 %, B, W/
FE RN a, b Yl FE
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Fig.1 The compression curves between e and p
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Table 2 Shear strength parameters of clayey soil under
different states

HKEe BKEe FhE
FRES ij %;ZS j&i BRI ¢ WAMER

PT, 22.57 33.58

KS. 23.12 0.55 16.8 2

MS, 23.67 1.1 13.16 2.6

DR, 24.70 2.13 7.65 4.4

PT, 28.96 15.99

KSy 29.75 0.79 6.57 243

MS, 32.06 3.1 6.49 2.46

DRy 32.13 3.17 6.44 2.48
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Table 3 The deformation properties under different blow
counts and same water content

RS Sk Fe /% EHFESa/MPa! JE4i B E, /MPa

A4-20 26.78 0.63 2.84
A4-25 26.78 0.59 2.97
A4-30 26.78 0.56 3.12
B-20 28.79 1.22 1.52
B-25 28.79 1.12 1.66
B-30 28.79 1.05 1.78
C-20 28.79 1.28 1.46
C-30 28.79 1.10 1.68
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Fig.3 The compression curves between e and p
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Table 4 Shear strengths under different water contents

TKE EKFRe  FHEN

Ty ¢ W FER ) ¢ W

PSS e W/ ke AN HARU%

A-20 26.78 35.17

B-20 28.79 2.01 15.67 2.24

A-25 26.78 36.50

B-25 28.79 2.01 16.33 2.24

A-30 26.78 41.00

B-30 28.79 2.01 20.00 2.05

C-20 28.79 15.00

B-20 28.79 15.67 4.5
C-30 28.79 16.33

B-30 28.79 20.00 225
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