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Effect of Mixture Proportions on Compressive Strength of Composite
Geomaterial Subjected to Drying-Wetting Cycles

HE Zhong-yi''*, DENG An'?, ZHOU Ya-dong'*, WANG Hai-bo®
(1. Geotechnical Research Institute, Hohai University, Nanjing 210098, China;
2. MOE Key Laboratory for Geomechanics and Embankment Engineering. Hohai University, Nanjing 210098, China;
3. College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Nine series of samples of composite lightweight geomaterials were produced by mixing waste
foundry sand, fly ash, expanded polystyrene CEPS) bead, water and Portland cement in proportions,
which were exposed to designated drying-wetting(D-W) cycles. Uniaxial compression tests were carried
out on the samples to investigate the effect of mix proportions onto the structural integrity of the geomate-
rial. Results indicate that the geomaterial offers promise as soil-cement mixtures after up to 8 D-W cycles.
Along with increase of cement content, the compressive strength of the geomaterial gains in initial 2 -3 D-
W actions. To add fly ash properly enhances the strength gain and D-W resistance of the geomaterial. Al-
though EPS addition prompts the light weight of the geomaterial, its addition, if above 1% (by mass), will
lead to strength loss. Optimal mix proportions for the geomaterial are suggested.

Key words: composite lightweight geomaterial; drying-wetting cycle; compressive strength; waste foundry
sand(WFS) ; expanded polystyrene(EPS) bead; fly ash
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Table 1 Composition(by mass) of fly ash and cement %

Material CaO SiO,  ALO, SO, MgO  Fe,0, 1L

Fly ash 2.50 52.42 34.08 0.49 1. 66 4.91  3.99
Cement  52.77 22.04 13.56 4.00 3.22 2.34 0.55
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RAERL L W3R 2, Hoh 5 A 3 B i A BT WES
() I o B M I KB 1520 ~60% . K45 &
3. 85% ~15. 38% , EPS Wi ki K 0. 62% ~
1. 54 %0 S K REEHITE 25%. R IRIEHAI B E N 1. 04~
1.54 g/cm’ , MIXTRARIE £ CFJE R 1. 90 g/cm?) ik
AT 300 ~ 500, BISF-#448 A 0. 5% 1) EPS i
B, BEREEH L 0,27 g/em® L2 16 %.
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Table 2 Mix proportion, density and compressive strength of samples

Mix ratio by WES mass/ %

Compressive strength by drying-wetting cycles /MPa

Sample Density/(g * em )
Fly ash  Cement EPS  Water 0 cycle 2 cycles 4 cycles 6 cycles 8 cycles
NI 30 3.85 1.08 25 1. 30 0.93 0.99 0. 86 0.79 0.77
S2 30 7.69 1.08 25 1.31 2.11 2.17 2.30 2.11 2.01
S3 30 11.54 1.08 25 1.33 3.00 3.12 3.36 3.17 2.98
S4 30 15.38 1.08 25 1. 35 4. 35 4.75 5.20 4. 94 4.73
S5 15 11. 54 1.08 25 1. 26 2.38 2.47 2.60 2.42 2.30
S6 45 11. 54 1.08 25 1.33 3.73 3.94 4.26 4. 04 3.89
S7 60 11. 54 1.08 25 1.33 3.20 3.39 3.51 3.31 3.15
S8 30 11. 54 0.62 25 1.54 5.00 5. 54 5.72 5.82 5.26
S9 30 11.54 1. 54 25 1. 04 2.25 2.47 2.33 2.25 2.15
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Fig. 2 Failure patterns of sample Sl in uniaxial compression test following varied drying-wetting cycles
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