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Abstract: To reduce the project cost and alleviate the environmental pollution problems, the foam
lightweight soil was prepared by replacing cement with calcium carbide slag, gypsum and slag solid
waste in this study, and the influences of clay content on durability of solid waste foam lightweight soil
were investigated. The results show that when the clay content increased from 0 to 45%, the
compressive strength of samples at 7 d varied from 2.16 to 0.58 MPa, and the 28 d splitting tensile
strength decreased from 0.73 MPa to 0.18 MPa. After 10 of wetting-drying cycles, When the clay
content was 0%, 25% and 35%, the compressive strengths of the specimens were 2.06, 1.28 and
0.62 MPa respectively. At a clay content of 45%, the samples were completely destroyed after 10

freeze-thaw cycles. In addition, the shrinkage strain of all samples increased rapidly at 7 d before
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curingThe strain range was from 1 523 x 10 to 1 932 x 10°. The improvement in shrinkage is more

evident at a clay content of 25% ~ 35% than at a clay content of 45% of the foamed lightweight soil. It

is recommended that the clay content of foamed lightweight soil used as a fill for a road bed should be

less than 25% and that of a fill for an embankment should be less than 35%.
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Table 1 Chemical composition of industrial solid waste

24N w(Ca0) | w(Si0,) | w(ALO,) | w(Fe,0,) | w(SO,) | w(MgO) | w(K,0) | w(Na,0) | w(MnO) Fofl
Wit/ % 39.46 31.17 15.01 0.28 2.59 8.91 0.28 0.46 0.39 145
HLATiE/ % 70.86 6.02 3.24 0.39 0.75 0.36 0.10 0.42 - 17.86
B AT % 90.23 1.19 0.26 0.51 0.87 0.21 0.36 - - 6.37
®2 B EAMH S
Table 2 Physical parameters of solid waste materials 12 #Ht

R | AR AEEE | HOARITRY (kg ) | A2 (dyy)/ wm

LA iR 2.353 199.3 33.4
WRAE | 2.364 195.6 38.9
LORRiE 2914 419.6 8.9
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Table 3 Physical properties of testing soil

TiH W o/ % | ¥BRo/ % | $BYEFRE, | LRHTE
TR

30 19 11 2.73
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Table 4 Mix ratio of foam lightweight soil

o HEY | WERRY | BAEEE | AR | R/ EHEEEEA | KR | ik
(kg-m™) (kg-m™) (kg-m™) (kg-m™) BB % (kg'm™) (kg-m™)
SO 0 373 53 107 0 266 561
S25 133 280 40 80 25 260 561
S35 187 243 35 70 35 258 561
545 240 205 29 58 45 256 561
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Fig.1 Unconfined compressive strength of foam lightweight

soil with different clay contents at different curing ages
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Fig. 4 Unconfined compressive strength under wetting-

drying cycles
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Fig. 5 Dry mass loss rate under different wetting-drying

cycles
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Fig. 6 Unconfined compressive strength under different

freezing-thawing cycles
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