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Influence of sizes and surface friction forces of cement-stabilized soil (concrete)
samples on their strengths

CHEN Jia-jin, CHEN Su, HAN Jing-yun, CHEN Yue, CHEN Xu-yuan

(Department of Civil Engineering, Suzhou Institute of Science and Technology, Suzhou 215011, China)

Abstract: A calculating formula of compression strength for cement-stabilized soil in different sample sizes ratio of height to width
(or ratio of height to radius) and surface frictional forces has been derived by twin shear stress yield criterion. The calculation results
with the formula are farely coincide with the experimental ones. It is showed that the sample sizes and surface frictional forces
influence the compression strengths. The bigger ratio of height to width (or radius) of the sample is, the less is its compression
strength. The compression strength of the cement-stabilized soil sample putted on oil is lower than the no oil putted on it.
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Fig.1  Yield criterion
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Fig.2 Stress state of cuboid sample
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Table 1 Compression strengths of cubical samples

hia PR P(CAEI) ok o(AN Tk
0.5 1.061 1.163 1.061 1.163
1.0 1.029 1.072 1.029 1.072
1.5 1.019 1.045 1.019 1.045
2.0 1.014 1.0315 1.014 1.0315
3.0 1.009 1.019 1.009 1.019
4.0 1.006 1.025 1.006 1.0125
5.0 1.005 1.009 1.005 1.009
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Fig.4  Cylinder sample sizes and stress states
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Table2 z/h value

hla 0.5 1.0 1.5 2.0 3.0 4.0 5.0

z/h —0276 —0.189 —0.140 —0.111 —0.077 -0.060 —0.048
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Table 3 Limit loads and compression strengths
under different h/a

hla Py (MDD Py OR¥RHD 3 GRD oo CRED
0.5 1.053 1.132 1.053 1.132
1.0 1.028 1.074 1.008 1.074
1.5 1.019 1.050 1.019 1.050
2.0 1.014 1.037 1.014 1.037
3.0 1.010 1.025 1.010 1.025
4.0 1.007 1.018 1.007 1.018
5.0 1.005 10.14 1.005 1.015
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Table 4 Experimental results of the 28 days and 90 days
compression strengths
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Table 5  Influence of surface friction forces of samples on
their strengths
JEAR YUEREE h/a 05 1.0 1.5 20 3.0 40 5.0
K1k o) B 1.0961.0421.0251.0171.010 1.006 1.004
otk SEM90 d) 1.185
Bk cs($fﬁm) *‘fﬁﬁc\, 1.0751.0451.0301.023 1.0151.011 1.009
ol(tAul)  SEl90 d) 1.128 1.100
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Table 6  Influence of sample sizes on their strengths
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Hig P90 d) A P90 d)
0.5 1.024 1.054
1.0 1 1
1.5 0.991 0.978
2.0 0.986 0.969 0.966 0.944
3.0 0.982 0.954
4.0 0.980 0.948
5.0 0.978 0.944
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