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Tab. 1 Basic physical properties of sand samples
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Fig. 3 Particle gradation curve of sand and local

loess used in the test
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0o 2 4 6 8

under confining pressure

miE 6 n L, HHE 2 B E TR WM T (0,~03)
Bifi B R (o) B R, B+ BEAKT 15% HAE
IR (100, 200 kPa) B, A& B Ay 55 ) A8 gAY,
Kiti 25 BT V1A A2 186 10w 7 7 #0048 1B BE /0N, AR
JE Bifi Bl ) 7 A SRR BRI TROE, 8
ol 20% B - A 55 R AR B AL PRS0 Ok s 7 B B R
(300, 400 kPa) i, fl 7 77 i %l [ 457 7 184 K48 K i
b, M +BE ol 5%, FBIEN 100 kPa B, filim) L
AR 0 & 10%, WA 1M\ 0 58 % 214.9 kPa, 1M J5 I b7
TR T 54.6 kPa I FRaE . v UL LB E
R e A5 B s, A7 R 2 A 400 39 %) s o g 488 44 i I I,
ETEEELR., WE, ME S B, (K
T B0 04 55 1 A8 R A 0 5 45 31 B B i
212 4K E £ R ARk

P BB AR, S AN [R]85 48 i D - FF R[]
KR T ETYI-BERLK . PAFEE 200 kPa A, 1
PR B T AR F1 AR AR AL LA R BT, WA 7.
i 1%; F1/kPa
880.0
828.8
777.6
726.4
675.2
624.0
572.8
521.6
470.4

419.2
368.0

J1/kPa

VA

)

7 BKEREIBESEERENXR
Fig. 7 Relationship between moisture content, loess
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Fig. 9 Effect of different loess content on permeability coefficient
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Fig. 13 Effect of principal stress difference on permeability coefficient of sand at different water contents
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Triaxial shear permeability test of loess-improved sand

YAN Aokun"’, WANG Junfeng’, ZHANG Zhongshan’, YANG Zhigiang’, DU Pengchao’, MAO Haitao"”’
(1. College of Urban and Rural Construction, Shanxi Agricultural University, Taiyuan 030600, China; 2. China Construction Seventh

Bureau First Construction Co., Ltd., Taiyuan 030000, China; 3. College of Water Conservancy and

Civil Engineering, Xinjiang Agricultural University, Urumgqi 830000, China )

Abstract: Studying the improvement of large volumes of sandy soil is one of the important topics in the current

road engineering field. In order to comprehensively consider the availability of materials and the requirements of

engineering cost, loess with a low clay content was used to improve sandy soil. This choice is based on the fact that

loess is widely available in many areas and is relatively cheap, and its soil properties can also meet the needs of

engineering improvement. The main purpose of this study is to deeply explore the coupling effect of stress field and

seepage field. It should be noted that the volume of silt sand that needs to be improved in the project is often large,
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and the amount of high-quality clay soil in the region is small. Whether it is possible to use soil with low viscosity to
improve silt sand is of great research significance.

The sand in Jinzhong area was taken as the research object, and uses a stress-strain controlled triaxial shear
permeability tester to explore in detail the influence of loess on the stress-seepage coupling relationship of sand.
During the test, by changing variables such as the water content, confining pressure and loess content of the sand,
the changes in the strength and permeability of the sand under the conditions of multi-factor coupling were
systematically analyzed.

The test results show that during the shearing process, the strength of sand shows a decreasing trend as the
moisture content increases. Specifically, as the moisture content increases, the friction between sand particles
decreases, resulting in a decrease in its overall strength. At the same time, the strength of sand also decreases with
the increase of confining pressure. This may be because as the confining pressure increases, the porosity between
sand particles decreases, resulting in an increase in the binding force between particles, resulting in a decrease in the
shear strength. In addition, the study also found that the strength of sand soil is most affected by the amount of loess.
When the loess content increases, the strength of the sand soil increases significantly, which shows that the addition
of loess has a positive effect on improving the mechanical properties of the sand soil. Test results on the
permeability of sand show that it changes significantly with changes in stress. In particular, the permeability
coefficient decreases with increasing axial stress. This phenomenon can be explained by the fact that the increase in
axial stress further compresses the pores between sand particles, thereby reducing the channels for water flow,
resulting in a decrease in permeability. More importantly, experimental data also show that the permeability
coefficient of sand decreases by an order of magnitude as the loess content increases. This result shows that the
addition of loess significantly improves the permeability properties of sand, making it better able to prevent leakage
and water intrusion in practical engineering applications.

By analyzing the data provided by the stress-seepage coupling test of sand, the effectiveness of adding local
loess to improve the properties of sand was proved. Although there are certain differences in viscosity between local
loess and traditionally used clay, the results show that loess can still achieve similar improvement effects in key
indicators such as strength and permeability. This provides a solid theoretical basis and practical basis for using
loess to improve sand in actual engineering. In summary, this study proved the feasibility and effectiveness of using
local loess to improve sand through detailed experiments and data analysis. This not only provides a reliable
technical solution for engineering practice in Jinzhong, but also provides a valuable reference for sand improvement
in other similar areas. It is expected that the performance changes of loess-improved sand under different stress
conditions and environmental factors will be further studied to provide more comprehensive technical support for

applications in the field of civil engineering.

Key words: sand; loess content; stress-seepage coupling; strength; permeability
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