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Research on Residual Strength of Loess in Different Regions

under Ring Shear Tests
Ding Hongli, Luo Yasheng
( Research on College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling,
Shaanxi 712100, P.R. China)

Abstract: By HJ-1 type ring shear apparatus, taking the loess in Jingyang, Zizhou and Lanzhou as research
objects, the impacts of four factors including shear rate, moisture content, vertical stress and dry density on the loess
residual strength are analyzed. The results indicate that the most obvious factor on the loess residual strength is
vertical stress, followed by moisture content, shear rate and dry density; Comparing the loess residual strength of
three areas, it is shown that for Lanzhou loess with a large amount of silt content, the residual strength is larger when
the moisture content is 19% , for Zizhou loess with lots of coarse, the residual strength is greater when the moisture
content is less than the optimum moisture content while the dry density is 1.63 g/cm’, for Jingyang loess with a
number of clay content, the residual strength is more considerable when the moisture content and dry density are little.
The study on variation of loess residual strength in different regions has important academic and engineering
significance for the stability analysis of the slope and the comprehensive prevention and control of the landslide.
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Table 1 Physical indexes of loess samples in different regions
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Table 2 Chemical composition and mineral composition of loess samples in different regions
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Fig. 1 Shear stress and displacement relation curves

of Jingyang loess under different shear rates
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Fig. 2 Shear stress and displacement relation curves of

Zizhou loess under different moisture contents
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Fig. 3 Shear stress and displacement relation curves

of Jingyang loess under different vertical stresses
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Fig. 4 Shear stress and displacement relation curves of
Lanzhou loess under different dry densities
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Table 4 Residual strength of loess in different

regions under the same vertical stress
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Table 5 The maximum residual strength of Lanzhou loess
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Table 6 The maximum residual strength of Zizhou loess
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Table 7 The maximum residual strength of Jingyang loess
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/% (mm-min")(g-cem™>) /kPa /kPa /kPa

13 1.0 1.43 168 =M 145 23
16 1.0 1.43 168 =N 144 24
13 5.0 1.43 163 =M 146 17
16 5.0 1.43 155 =M 149 6
13 0.1 1.43 164 =M 145 19
16 0.1 1.43 170  F#M 137 33
13 1.0 1.53 156 =N 148 8
16 1.0 1.53 144 220 136 8
13 5.0 1.53 151 F#l 144 7
16 5.0 1.53 154 F#M 147 7
13 0.1 1.53 174 =M 152 22
16 0.1 1.53 162 =N 144 18
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