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Experimental research on mesostructure of cement-soil
under uniaxial compression
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SUN Qiu, HU Xin', MIN Zi-chao”, HONG Bao-ning
(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China;
2. Xinzhu Prestress Engineering Corporation of Jiangsu Province, Nanjing 210003, China)

Abstract: In order to study the inside changing regularity of cement-soil mesostructure and its effect on engineering characters, by
the experiment of mesostructure change of different earth material cement-soil at different conservation temperatures and under
uniaxial compression, to research the evolvement regularity of cement-soil mesostructure under load. Configuration parameters of
mesostructure can be obtained by using the Geoimage software, and to make the quantitative analysis. The evolution charaters of
proportion of pore surface area, grain discontinuity distributy, grain roundness, grain orientation, pores orientation and Euler number,
and its action on compactness, cohesion, compression resistance of cement-soil can also be obtained. It’s certified that though soil
sample isn’t failed, its mesostructure configuration and parameters are changed obviously; consequently engineering characters of
cement-soil is effected apparenly.
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Table 1 The basic physico-mechanics parameters
of plain soil test
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Table 2 The main technical indexes test data of cement
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Fig.1 The sketch of the optical test system
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Fig.2 The microscopic pictures of the cement-silty soil
(conservation temperature 25°C, agel4 days,
by zooming 200 times)
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Fig.3 The microscopic pictures of the cement-clay soil
(conservation temperature 10°C, agel4 days,
by zooming 200 times)

R3 WAL ERMMTRRR

Table 3 The quantitative analysis result of microstructure
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Fig.4 Complete stress-strain curve of typical sandstone
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Fig.5 The relationship between proportion of interstitial
surface area and strain under certain temperature
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Fig.6 The relationship between grain discontinuity
distribution and strain under certain temperature
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Fig.7 The relationship between grain roundness and strain
under different temperatures
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Fig.8 The relationship between pores orientation and
strain under different temperatures
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Fig.9 The relationship between grain orientation and
strain under different temperatures
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Fig.10 The relationship between euler number and strain
under different temperatures
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