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Quantitative research on microstructure of modified soil with cement

ZHANG Qiqi, WANG Jiading, LIU Borong, ZENG Youjiang
( Department of Geology, State Key Laboratory of Continental Dynamics, Northwest University ,
Xi’ an,Shaanxi 710069, China)
Abstract; The microstructure of modified soil with cement is quantitatively examined in the paper. The change
in structure parameters with cement is analyzed. The results show that when the cement ratio t increases, the
amount of larger structural unit body increases, the number of smaller structural unit body reduces, the porosity
decreases, and the fractal dimension of the soil particle decreases. Structural unit body within 90° has a certain

orientation. Physical and mechanical properties of samples are closely related to its microstructure features.
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Table 1 Basic physical properties of loess
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Fig. 1 SEM images of modified soil by zooming 2000 times
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Table 2 Results of microstructure granularmetric

analysis of samples
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Table 3 Data and results of plane porosity of samples
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Fig.2 Histogram of orientation frequency of samples
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Fig.3 In(P_)-In(A) graph of samples
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Table 4 Linear relationship and fractal dimension

of In(P,)-In(A)
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0 In(Py) =0.777In(A) +0.707 0.977 0.777 1.554

2 In(Py) =0.747 In(A) +0.705 0.991 0.747 1.494
4 In(P) =0.727 In(A) +0.970  0.962 0.727 1. 454
6 In(P;) =0.713 In(A) +0.991  0.964 0.713 1. 426
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Table 5 Physical and mechanical test results

of the modified soil

K I KT % B
- ; o okPa /(%)
Bi/%  KFw, /% py./(g em™)
0 12.81 1.84 93.80 29.77
2 13. 14 1.73 234.60  38.41
4 13.89 1.71 249.10  40.56
6 14.76 1.68 269.30  41.92
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