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Experimental study on static triaxial shear behavior of artificially
prepared interlayered soil

SHEN Zhifu, XU Qier, ZHU Lingyu, WANG Zhihua, GAO Hongmei
(School of Transportation Engineering, Nanjing Tech University, Nanjing 210009, China)
Abstract: The interlayered soil is a type of widely distributed special soil. Its mechanical behavior has not been fully
understood so far. The soil samples of silty clay interlayered by silty sand are artificially prepared for experiments. The
consolidated-undrained triaxial tests are carried out to study the basic mechanical behavior of the prepared interlayered soils.
The effects of the layer thickness ratio on the stress-strain relationship, pore pressure responses, shear strength and sample
failure modes are analyzed. The results show that the mechanical behavior of the interlayered soil falls in between the behavior
of the two constituent layers of soil, i.e., a normally consolidated silty clay and a medium dense sand, but it is not a simple
combination of the two. Instead, the layer thickness ratio plays an important role. As the thickness ratio of silt clay increases in

the interlayered solil, its stress-strain curve transits from the softening type to the hardening one, the pore pressure changes from

negative to positive, and the shear band type localization is suppressed, implying an enhanced role of silty clay layer.
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Fig. 1 Photos of typical interlayered soils
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Table 1 Physical properties of silty clay
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Fig. 2 Gradation curves of test soils
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Fig. 3 Sample profiles exposed on a vertical section
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Table 2 Soil samples in experiments

R R MR 2R b 2 &/
PR= A2 F5 mm mm

1 C254 2.0 4.0

2 C554 5.0 4.0

3 C6.554 6.5 4.0

4 C8S4 8.0 4.0

5 C1254 12.0 4.0

6 S-Clay — —

7 S-Sand — —
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Table 3 Void ratios at different stages of tests
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KA o./kPa FLEIEL  FLEREL FLER
I 100 0.78
ki 200 1.63  0.94~0.97 0.72

rp TE

= 400 0.61

+
C554 100 0.97
MWE 200 1.05 0.97~1.01 0.94
400 0.93
W 100 0.79
%; i 200 1.63  0.98~1.02 0.74
400 0.60
100 — 0.98
bR 200 1.05 — 0.96
400 0.90
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Fig. 4 Effects of layer thickness ratio on stress-strain curves of
interlayered soil
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Fig. 5 Effects of layer thickness ratio on pore pressure responses

of interlayered soil
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Fig. 6 Final failure modes of interlayered soils, silt sands and silty clays under three different confining pressures
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Table 4 Effective internal friction angles of test soils
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