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Experimental study on shear properties of quicklime-stimulated geopolymer

solidified soil
HU Jianlin'’, YANG Wenlong', ZHOU Yongxiang’, LENG Faguang’, DU Xiuli’
(1. College of Civil Engineering, Hebei University of Architecture, Zhangjiakou 075000, China;
2. National Key Laboratory of Bridge Safety and Resilience, Beijing University of Technology,
Beijing 100124, China;3. China Academy of Building Research Company Limited, Beijing
100124, China)
Abstract: To enhance the shear strength of soil, geopolymers were prepared using quicklime as the alkaline
activator and used to solidify the soil. The influence laws of the dosage of quicklime, the mass ratio of blast
furnace slag to fly ash, the dosage of solidifying agent, and the curing age on the shear strength of geopolymer-
solidified soil were studied through direct shear tests. The microstructure of the soil was studied by scanning
electron microscopy (SEM) and energy dispersive spectroscopy (EDS). The results show that the dosage of
quicklime has a significant threshold effect on the shear strength of geopolymer solidified soil. When the dosage
of quicklime is 10%, the shear strength of the soil reaches the peak. With the increase of the mass ratio of blast
furnace slag to fly ash, the shear strength of the soil gradually increases. With the increase of the dosage of the
curing agent and the extension of the curing age, the cohesion and shear strength of the soil gradually increase,
and the internal friction angle shows a changing trend of first increasing and then tending to stabilize. Adding an
appropriate amount of quicklime can promote the polycondensation reaction, generating a large amount of C-A-S-
H gel, thereby improving the soil structure and enhancing the soil strength. The research results can provide a
reference for the application of quicklime-activated geopolymer solidified soil.
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Tab.2 shear strength index of soil under different curing
agent contents

a/% MEARK MXRER  /MPa 9/(°)

10 7=0.830,+0.27 0.97 0.27 39.84

15 =0.970,+0.84 0.99 0.74 44.26

20 7=1.890,+0.91 0.96 0.91 62.14

25 =2.310,+1.01 0.98 1.01 66.61
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28 =2.050, +1.28 0.98 1.28 64.01
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Fig.15 icroscopic morphology of soil under different dosages of curing agent
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Fig.16 EDS spectra of soil under different dosages of curing agent
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Tab.5 element content of soil under different dosages of curing agent

1 s LRI
C (0] Na Al Si S Ca Fe
10 2137 60.77 0.46 4.40 9.14 0.16 3.25 0.45
15 17.18 56.20 0.42 5.98 11.90 0.23 6.14 1.95
20 16.62 41.62 0.51 7.65 15.65 0.48 13.44 4.03
25 7.69 37.97 0.81 7.89 21.35 0.48 21.80 2.01
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