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Study on Anisotropy of Soft Soil Based on Quantitative Analysis of Microstructure
Yin Xiaotao
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy
of Sciences Wuhan 430071 P. R. China)

Abstract: Failure of soft soil is affected by its microstructure which is closely related to clay mineral and
sedimentary environment. Forms of these microstructures under different scale are different. Specimen of marine
deposit soft soil with sampling depth being 3.0 m and engineering site being plain is sampled in Wenzhou. SEM tests
are designed with conditions of 100 amplification coefficient & 200 um width 800 amplification coefficient & 50 um
width and 2000 amplification coefficient & 20 um width. According to SEM images compared with each other it is
found that soft soil microstructure under 200 pm 50 pm and 20pm scales is successively corresponded to clump
adding stratified structure mesh structure and patcky adding flaky structure. On analysis of radar maps of subarea
statistics of gray value of SEM images and shape factors of these radar maps it is found that there exist two groups of
advantage microstructure in the soil which is orthogonal to each other from 101.25 to 146.25 degree and from 11.25
to 56.25 degree. All these present anisotropy of the soil the rank of anisotropy is clump adding stratified structure
being min mesh structure being middle and patcky adding flaky structure being max. Forms and advantage direction
of the microstructure will greatly affect failure modes of the soil under different scales. The variable coefficient in three
statistics charactenistics is the best and stable one in process of determining anisotropic direction. The shape factor
does good to analyze anisotropy of soft soil which is better than statistics characteristic of gray value. Microstructure
with different size can only be observed under special width in SEM tests.
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Fig.4 Radar map of statistical characteristics of each subarea for the same specimen under different test condition
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Fig.5 Radar map of statistical characteristics of each subarea of different specimen under the same test condition
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Table 1 Shape factor of each radar map
100 800 2 000
200 pm 50 pm 20 pm
1# 1.02 1.08 1.17
2# 1.02 1.13 1.12
3# 1.19 1.11 1.12
1# 1.08 1.08 1.11
2# 1.06 1.06 1.09
3# 1.06 1.05 1.08
1# 1.06 1.09 1.13
2# 1.05 1.10 1.15
3# 1.06 1.09 1.15
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