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Experimental investigation of influencing factors on the long-term
strength of sliding zones of the Loess-Hipparion laterite landslide

ZHU Yanbo, LIU Zhengian, LI Wenjie, MIAO Shuaisheng, LI Hongfei, LAN Hengxing
(College of Geological Engineering and Geomatics, Chang’an University, Xi’an, Shaanxi 710054, China)

Abstract: The Hipparion laterite with strong creep characteristics and obvious strength attenuation after
deformation is widely distributed in northwest China. However, previous studies have paid little attention to the
long-term strength attenuation of the Hipparion laterite. In order to investigate the time effect of strength of the
Hipparion laterite, the creep test of samples under different influence factors is carried out. The long-term strength
is calculated by using the isochronal curve method based on the creep curves, and the sensitivity of influencing
factors to the long-term strength is analyzed. The results indicate that the Hipparion laterite has strong creep
characteristics, which are affected by the density, moisture content of samples and confining pressure. The smaller
the dry density, the higher the moisture content of the samples, and the smaller the confining pressure, the greater
the deformation of the sample in the creep process. After creep deformation, the strength of the Hipparion laterite

decreases obviously with a strength loss rate of 6.67%—34.58%, which varies with the influence factors. The
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sensitivity of the long-term strength attenuation of the Hipparion laterite is different with the change of the

influencing factors. The long-term strength is the most sensitive to the change of water content, followed by the

change of confining pressure, and is the lowest with the change of dry density. The change of the strength loss rate

of the Hipparion laterite presents different rules. The smaller the dry density is, the higher the water content is, and

the lower the confining pressure is, the greater the strength loss rate is. The change range of the long-term strength

loss rate is the most sensitive to the change of confining pressure, followed by the change of water content, and the

long-term strength loss rate is the lowest with the change of dry density.

Keywords: Hipparion laterite; creep curve; long-term strength; landslide; loess
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Fig. 1 The study area and the test soil ( modified
from Ref. [30] )
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Table 1 Basic physical property indexes
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Table 2 Loading schemes for the creeping test

rvasaTREY T2FRE/(grem ) B KR I% [l /kPa SR A g /kPa Titkg/kPa
1 1.5 20 100 587 125.00, 250.00, 375.00, 500.00, 625.00, 750.00
2 1.6 20 100 680 156.00, 312.00, 468.00, 624.00, 780.00
3 1.7 20 100 1121 218.75,437.50, 656.25, 875.00, 1 091.25
4 1.8 20 100 1229 218.75, 437.50, 656.25, 875.00, 1 093.75, 1 312.50
5 1.8 15 100 2260 500.00, 1 000.00, 1 500.00, 2 000.00, 2 500.00, 3 000.00
6 1.8 18 100 1620 375.00, 750.00, 1 125.00, 1 500.00, 1 875.00, 2 250.00
7 1.8 20 100 1229 218.75, 437.50, 656.25, 875.00, 1 093.75, 1 312.50
8 1.8 23 100 600 125.00, 250.00, 375.00, 500.00, 625.00, 750.00
9 1.8 20 100 1229 218.75,437.50, 656.25, 875.00, 1 093.75, 1 312.50
10 1.8 20 200 1380 250.00, 500.00, 750.00, 1 000.00, 1 250.00, 1 500.00
11 1.8 20 300 1500 281.25, 562.50, 843.75, 1 125.00, 1 406.25, 1 687.50
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Fig. 2 Effect of dry density on strength of specimen
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