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Tab. 1 The basic physical properties of Handan highly expansive soil
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Tab. 2  Free swelling ratio of cement-treated Handan
highly expansive soil at different curing time
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Tab.3 Non-load swelling ratio of cement-

treated Handan highly expansive soil at

different curing time
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cement-treated soil
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Fig.2 SEM image of Handan highly expansive soil Fig.3 SEM image of compacted Handan highly
compacted at the optimal water content expansive soil immediately adding cement
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Fig. 4 SEM images of cement-treated Handan highly expansive soil
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Fig. 5 Magnified local SEM images of cement-treated Handan highly expansive soil after 180 d curing time
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Fig. 6 Cation exchange capacity of cement-treated

Handan highly expansive soil at different

curing time
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Physical-chemical experimental investigation on cement-treated
highly expansive soil

ZHAO Chun-ji', ZHAO Hong-hua®™', CHANG Yan'. GONG Bi-Wei’

( 1. Department of Engineering Mechanics, Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology,
Dalian 116024, China;
2.Key Laboratory of Geotechnical Mechanics & Engineering of MWR, Changjiang River Scientific Research Institute,
Wuhan 430010, China )

Abstract: The expansive soil is a special type of clay with the engineering properties of swelling,
disintegrating and softening when absorbing water and shrinkaging. desiccating and hardening when
losing water. The engineering properties of expansive soil can be improved when treated with cement.
The highly expansive soil in South-to-North Water Diversion Project was selected from Handan
region, Hebei Province. A series of tests on the cement-treated Handan clay were carried out, mainly
including the basic physical-chemical properties test, free swelling ratio test, mineralogy analysis and
microstructure test by XRD, SEM test and cation exchange capacity test at different curing time over
a long curing time. From different aspects, the variations of physical-chemical properties, mineralogy
composite and microstructure were analyzed, and the mechanisms of cement treatment on highly
expansive soil were discussed. Experimental results show that it is not reasonable to use cation
exchange capacity to evaluate the swelling potential of cement-treated expansive soil. These results
provide a scientific and valuable basis for design and construction of cement treatment on highly

expansive soil.

Key words: highly expansive soil; cement treatment; free swelling ratio; one-dimensional non-load

swelling ratio; XRD; SEM; cation exchange capacity



