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Effects of mixing sand on unconfined compressive strength of soil in collapsing gully

Huang Qiannan' Zhang Xiaoming” WeiJie> Zhang Ziyou' Hu Jie?
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: [Objective] In order to study the mechanics characteristic of colluvial deposits of collapsing
gully, soil simulation of the collapsing had been made and the unconfined compressive strength was
measured. [Method] Two methods to mix the sand and soil and different sand content were taken. [Result] The
results showed that unconfined compressive strength reducted along with the reduction of sand content
because of the lesser axial stress. From 0% to 100% of sand content, unconfined compressive strength
reduction from 71.1 kPa to 14.6 kPa. The specimen mixed sand to soil with separated layer destroyed
seriously and the strength was smaller result to the unstable substratum. The highest strength occurred to the
specimen which was low sand content and mixed uniformly. [Conclusion] Mixing sand dramatically
reduces the unconfined compressive strength of soil in collapsing gully. Under the same sand content
circumstances, specimen mixed uniformly has a high strength and brittle failure at the end of test.
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Tab. 1 Physical property of test soil

LI 2H S ke 22 . -
=38 Mechanicalyc:om osition/% Dﬁ%ﬁ{kﬁ jﬂjl)ﬂjﬁﬁ.}; TR
Laver P Mass moisture Specific density of Dry density/(g-cm™)
g KL Clay  #YHRLSilt  HPKL Sand content/% solid particle/(g-em™) v yiAg
WA )Z Eluvial layer (hy)) 30.58 33.14 36.28 20.2 2.58 1.37
RiLIZ Argic layer (hg) 40.73 20.96 38.31 243 2.65 1.36
PELUZ Deposition layer (hsgs) 16.53 27.15 56.32 27.6 2.63 139
)8 )= Parent material layer (so) 3.68 19.06 77.26 26.1 2.63 1.44
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K YYW-2 338 2 i e M R 1A A1
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Fig. 1 Diagram of mixing sand hierarchy
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Fig. 2 Diagram of mixing sand uniform
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Fig.3 Stress-strain curves with different sand contents
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Tab.2 Unconfined compressive strength of collapsing gully rock soil under varied sand mix contents

10 Sand content 0%

25% 50% 75% 100%

5 FE45%) Mixed sand hierarchy

VR 151 Mixed sand uniformly

77.76 a
77.76 a

42.04b 18.67 ¢ 19.26 ¢ 15.16 ¢
64.48 ab

38.51b 23.03 ¢ 15.16 ¢

VE: RFA/NG FRER R RAEP < 0.05/K 725 .2 . Note: different lowercase letters indicate significant differences between treatments at P <

0.05 level.
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Fig. 4 Unconfined compressive strength with the change of sand
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Fig. 5 Stress-strain curves of different sand contents
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