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In-situ borehole shear test on expansive soil and its strength characteristics
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Abstract: To study the impact of different construction procedures for cut slope protection of expansive soils and to prevent disasters
triggered by rainfall infiltration, in-situ borehole shear tests (BST) were conducted under different normal stress levels and soaking
conditions. Strength characteristics of expansive soils cut slope in Nanyang were obtained with various loading paths and soaking
conditions. Results show that the relationship between shear stress and displacement from BST presents weak hardening as the shear
strain increases. A max drop of 56.9% in shear strength, and a decrease of 18.1 kPa in cohesion are observed. Preloading inhibits
softening but fails when it increases to some threshold. The cohesion has a positive linear relationship with the preloading stress,
while the internal friction angle has a negative linear relationship with the preloading stress, but internal friction angle rarely varies.
In engineering practices, effect of rainfall infiltration on strength parameters should be considered. Meanwhile, the linear relationship
between parameters of shear strength and preloading stress should be used to back-calculate the preloading needed according to the
safety factor that the project should satisfy. The study results provide technical reference for site evaluation, parameters selection and
disaster assessment of the similar sites of expansive soils.
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Fig.1 Coring samples of in-situ test soils in Nanyang
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Table 1 Physical properties of tested soil

TKFo  EWEp  LRAXS WMES AREKES BRee BHERE, MR (mm) 4118%/%
1%  [(glm))  HEG, /% /% /% /% >0.05  0.05~~0.005  0.005~0.002  <0.002  <0.001
24.7 1.98 2.71 95.3 62 26.2 29.2 5.5 49.7 13.4 314 27.0

®2 RETEHT YRS

Table 2 Mineral compositions of tested soil

Y KA #FHthE ZE R (LL100%iH) /%
/% /% /% Zhifa @na PRA mikA
40 8 52 30 35 15 20

S R/ TR 30% A1 35%
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T 7 R 1% 80 kPa, MK HAT—E 1
L] 5k

0.8

s J) p / kPa
B 2 Rk KTy i B 2R

Fig.2 Consolidation curve of expansive soil
in horizontal compression
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Fig.3 Instruments of borehole shear test
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Fig.4 Experimental setup of borehole shear test system
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Table 3 Borehole shear test program

TN 2 faf e EIVE

T N4 Il . 7 s
/kPa /kPa
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. 0
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XA
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Fig.5 Relationships between shear stress and shear displacement
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Fig.7 Relationships between parameters of shear
strength and preloading
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