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Study on Mechanical Properties and Slope Stability of Geopolym
Solidified Loess
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Abstract: The research background focused on the occurrence of loess roadbed landslides in northwest China in
recent years. The test datas of solidified loess with different geopolymer content were measured through compaction
and direct shear tests. Additionally, the microstructure of steel slag—fly ash geopolymer solidified loess was
examined using the scanning electron microscope (SEM) test and X-ray diffraction (XRD) test, and the pF—Meter
instrument was used to measure the matrix suction and volumetric moisture content of the solidified loess with
different geopolymers content. The test datas were then imported into COMSOL Multiphysics based on the strength

reduction method, and the finite element model of the solidified loess roadbed slope was created using the Richards

*  WRSEH:2023-09-29
HEE&WB . [HEK A RF A4 7B H (11962016 ) , National Natural Science Foundation of China (11962016) ; H [E 4 % 22 M ey £E 145 R
INEVEE IR H (LTKY2023036-1) , Funded Projects by China Railway Lanzhou Group Co., Ltd. (LTKY2023036-1)
EE® N SEPe21 (1972—) 5 INARTEF TN, 22 M BT R4 R, L
1 HAFEC R A, E-mail : lihaojie977@163.com



134 PN S QRS )

2024 4F

equation of the saturated—unsaturated theory. The impact of geopolymer content and slope ratio in the roadbed layer

on the overall stability of the roadbed slope before and after rainfall was analyzed. The results indicate that when the

solidified loess contains 25% geopolymer, the internal friction angle increases by 62.5% compared to reshaped

loess, reaching 31.2°. The cohesion exhibits a trend of initially increasing and then decreasing as the geopolymer

content increases. The highest peak is reached at 81.09 kPa when the geopolymer content is 20%, which is 75.86%

higher than the cohesion of reshaped loess. The stability of the roadbed slope initially increases and then decreases

with an increase in geopolymer content, while it increases with a decrease in slope ratio. Under specific conditions,

slope stability decreases with prolonged rainfall duration and reduces with higher rainfall intensity.
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Fig.15 Four different rainfall scenarios



593

ST 55 MR W8] A 8 - g 2P RE B LR e PRI 141

R3 RBESH

Tab.3 Test parameters

Blfe LY LA, A IRELEY

BRAEK

) AN BB IIKPa NEEEA/(C) MRS KRI% a n l
BARI% (kN-m™) MPa %
0 16.45 100 0.26 46.11 19.20 35.0 7.9 1 2 0.5
5 16.88 100 0.26 59.62 24.18 30.0 8.5 1 2 0.5
10 17.19 100 0.26 65.99 24.4 20.0 9.0 1 2 0.5
15 17.64 100 0.26 75.53 24.30 28.5 9.5 1 2 0.5
20 17.90 100 0.26 81.09 31.12 28.2 10.0 1 2 0.5
25 17.30 100 0.26 69.96 31.20 28.9 11.0 1 2 0.5
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Fig.16 Curve diagram of slope stability coefficient with different

geopolymer content under different slope ratio
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Fig.17 Maximum displacement diagram of slope before failure
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