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Wet shear tests on structural loess
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Abstract: A modified direct shear stress instrument is employed to study wet shear evolution of saturated |oess under different
levels of shear stress. The wet shear evolution rules of undisturbed and disturbed loess are further discussed under different

humidifying water volumes according to a certain level of shear stress. On such a basis, a structural parameter of loess m, is

defined. The results show that during the wetting process of loess, the curves of shear displacement over time can be divided

into two stages: rapid development stage and stability shear stage. The shear stress has smdl impact on the shear strength of the

saturated loess samples, and the vertical deformation is mainly the collapsible one. The structural parameter exhibits strong

sengitivity to water under low consolidation pressure and low water content, and weak senstivity to water under high

consolidation pressure and high water content.
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Table 1 Physical and mechanical parameter of |oess
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Table 2 Vaues of shear strength and indices for undisturbed loess
with water content of 5%
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Fig. 1 Relationship between wet shear displacement and time
under consolidation pressure of 50 kPa
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Fig. 2 Relationship between wet shear displacement and time
under consolidation pressure of 100 kPa
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Fig. 3 Relationship between wet shear displacement and time
under consolidation pressure of 200 kPa
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Fig. 4 Relationship between wet shear displacement and time

under consolidation pressure of 400 kPa
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Fig. 5 Curves of saturated vertical displacement under shear stress
level of 0.3
2.3 RAKIAFNIET R ERE R ML M
FERKWRIEE (RUE brAE I B AL 7EL hiA
AT FEIE0.0L mmEL ) 5, XA BY i Fi v
R EIRRE, BEATRIBYDIRGS, 2 ) UE BT BI)
FHINMTLT kPa, @I min/s I F—% sk, HE
ARSI VIR, L SEINTEY i AR 0.2 2 Pl 6
Ny DU SR AR R 3T

200 ¢ k=01 " Re=02
£ 2001 4 R=03 x R=0.4
3
I
R 150}

e
1@ 100}
#

50t

0 100 200 300 400
45 K A1 p/kPa
6 ARIBIR KT KIEFIEE B4k
Fig. 6 Envelope of saturated strength under different levels of
shear stress
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Table 3 Values of shear strength and indices for soaking saturated

loess under different shear stresses
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Fig. 7 Curves of wet shear deformation of undisturbed |oess under
different moistening water contents
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Fig. 8 Curves of wet shear deformation of disturbed |oess under

different moistening water contents
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Fig. 9 Relationship between structural parameter and different
moistening water amount
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