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Effect of transversely isotropic soil on settlement of buildings

XIAO Ren-cheng', ZHAO Xi-hong®

(1.Department of Civil Engineering, Nanhua University, Hengyang 421001, China;
2. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: The parameters of transversely isotropic soil are obtained from the conventional triaxial compression tests. In order to
study the effect of transversely isotropic soil parameters on settlements of buildings, nine types of transversely isotropic soils taken
from different countries are used. As a typical example, the interaction analysis of cross-wall structure and box foundation on
transversely isotropic soil has been made and compared with the results on isotropic soil. In this example the structure is analyzed by
using the double extended substructure (finite element) method and the transversely isotropic soil by the finite layer (element) method.
The results show that the effect of transversely isotropic soil on settlement is somewhat different, especially for the soil parameters
determined by the consolidated-undrained tests. It is expected that these conclusions are useful to the foundation designers.
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Fig.1 Transversely isotropic layered soils
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Fig.2 Laboratory test
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Fig.3 Stress-strain curve
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Table 2 Summary of transversely isotropic soil parameters
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Table 3 Nine types of transversely isotropic soil
parameters used in analysis

T%:ﬁ E>/kPa n=E\/E, % Vi Gy E,
1-a 13.6 1.00 0.50 0.50 0.33
1-b 13.6 1.80 0.50 0.08 0.46
2-a 13.6 1.00 0.19 0.19 0.42
2-b 13.6 2.00 0.19 0.00 0.54
3-a 13.6 1.00 0.50 0.50 0.33
3-b 13.6 1.36 0.50 0.32 0.38
4-a 13.6 1.00 0.48 0.48 0.34
4-b 13.6 1.20 0.48 0.39 0.44
5-a 13.6 1.00 0.12 0.12 0.44
5-b 13.6 1.60 0.12 0.16 0.69
6-a 13.6 1.00 0.50 0.50 0.33
6-b 13.6 1.13 0.50 0.44 0.32
7-a 13.6 1.00 0.20 0.20 0.42
7-b 13.6 1.38 0.20 0.27 0.52
8-a 13.6 1.00 0.35 0.35 0.37
8-b 13.6 0.62 0.35 0.20 0.19
9-a 13.6 1.00 0.23 0.23 0.41
9-b 13.6 2.50 0.23 0.00 0.58
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Fig.5 Average longitudinal settlement profiles for 9 cases
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