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Experimental analysis of the basic engineering properties of

expansive soils improved by iron tailings sand

Zhao Hui , Chu Chengfu, Guo Kunlong, Ye Hao
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, P. R. China)

Abstract:In order to investigate the feasibility and effect of expansive soils improved by industrial waste
that iron tailings sand, the basic physical properties and swelling characteristics and unconfined
compressive strength of improved soil were study by laboratory test. Besides, by means of SEM, the
microstructure of series of samples is studied. The result of test indicated that the marginal moisture
content and plasticity index of improved soil decrease with the increase of tailings sand content; free
swelling ratio and loaded swelling ratio and swelling pressure also decrease with the increase of tailings sand
content. The unconfined compressive strength and cohesion increases with the increase of tailings sand
content, but it decreases when tailings sand content more than 30%7 ;internal friction angle increase with the
increase of tailings sand content. It was found that the structure of improved soil in the most stable state
when tailings sand content is 30% by observing the results of SEM. It is shown that the effect of expansive

soils improved by iron tailings sand is obvious. So for the improvement of expansive soils provides a new
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method. Considering all the indicators, the optimum content of iron tailings sand that improved expansive

soils should be 30%.

Keywords: iron tailings sand; expansive

microstructure
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Fig. 1 Grading curve under different tailings sand content
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Table 1 Basic physical properties of expansive soils
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Table 2 particle size distribution range of tailings sand
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Table 3 Basic physical properties under different

tailings sand content

BRAR/ % W/ % W/ WPEIRE Bk %
0 46.6 22.1 24.5 24.18
10 43.1 20.6 22.5 21. 65
20 38.1 18.4 19.6 19.12
30 32.8 17.1 15.6 16. 88
40 30.2 15.8 14.4 14.12
50 28 14.4 13.6 11.76
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Fig. 2 Relationship between Atterberg limits

and tailings sand content
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Fig. 4 Relationship between free swelling

ratio and tailings sand content
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Fig. 5 Relationship between loaded swelling

ratio and tailings sand content
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Fig. 7 Relationship between unconfined compressive

strength and tailings sand content
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Fig. 8 Relationship between cohesion and tailings sand content
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Fig. 9 Relationship between internal friction

angle and tailings sand content
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Fig. 10 The microstructure of improved soil under

different tailings sand content
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