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Experimental on triaxial shear and microstructure of Zhuhai soft soil
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Abstract: This study takes undisturbed specimens of various types as the research object which from a
typical soft soil road-bridge transition section in Zhuhai as the research object. Through laboratory
tests, including basic physical property tests, triaxial shear tests, and SEM analysis, the macro- and
micro-properties of the in-situ undisturbed specimens were obtained. The test results show that the
undisturbed specimens have a high natural water content, which significantly decreases after vacuum
combined surcharge preloading. The internal friction angle and cohesion of the fill are 36.957° and
1.511 kPa, respectively. The clay exhibits higher cohesion and internal friction angle than the silty soil,
and both parameters increase in clay and silty soil after preloading. As the depth of the soil increases,
the microscopic pore size decreases significantly. After vacuum combined surcharge preloading, the
fractal dimension of the soil structure decreases markedly, the aggregation degree of cohesive soil is
enhanced, and cohesion increases significantly.

Key words: macroscopic mechanical properties; microscopic mechanism; basic physical properties;
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Table 1 Sample information

G AL BUHERSE/m R e IRRE TR BE /m R FAl TR /m
ZK1-1 WA 0.8~1.0 ZK1-6 e 24.0~24.5 ZK2-2 I A 14.5~15.0
ZK1-2 i+ 1.0~1.2 ZK1-7 it 26.2~26. 4 ZK2-3 TSR £ 16.5~17.0
ZK1-3 At 1.2~1.4 ZK1-8 Fit 26. 6~26. 8 ZK2-4 Fit 25.6~25.8
ZK1-4 e 19.0~19. 5 ZK1-9 it 26.8~27.0 ZK2-5 it 26.0~26.2
ZK1-5 e 21.0~21.5 ZK2-1 {4 12.5~13.0 ZK2-6 L 26.2~26. 4
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Fig. 1 The types of original specimens
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Table 2 Physical properties of different drilled samples %
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ZK1 EH+ 11.13 / / /
ZK1 e 46. 56 25.10 45.20 20. 10 1.06
ZK1 1 29.33 20. 56 40. 00 19. 44 0.43

ZK2 /13D 44.30 / / /

ZK2 i+ 28.77 / / /
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Fig.2 Results of conventional triaxial test of ZK1 specimens
#3 AFAAERTIT R E S
Table 3  Shear strength parameters of different specimens
Rz g RES iR 1 o/ kPa BB S 0/(°)
ZK1 i+ 1.511 36.957
ZK 1R 8.479 19. 807
ZK1 %+ [ 28 A HEK 11. 065 27. 849
ZK2 Rt 10. 580 24.755
ZK2 %+ 16. 032 31.032
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Fig.3 SEM results of ZK1-1,ZK1-2,and ZK1-3 specimens
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Fig. 4 SEM results of ZK1-4,ZK1-5,and ZK1-6 specimens
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Fig. 5 SEM results of ZK1-7,ZK1-8,and ZK1-9 specimens
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Fig. 6 Orientation rose diagram of ZK1 specimens
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Table 4 Microscopic statistical parameters of different samples

%7 RN AR R I AT 4E
ZK1-1 0.9903 0.3587 2.2795
ZK1-2 0.9842 0.3617 2.1412
ZK1-3 0.9799 0.3619 1.9175
ZK1-4 0.986 3 0.3388 2.6254
ZK1-5 0.9519 0.390 6 2.4534
ZK1-6 0.9902 0.3794 2.0778
ZK1-7 0.9797 0.3360 3.2423
ZK1-8 0.9861 0.3613 2.9290
ZK1-9 0.9935 0.3602 2.216 6
ZK2-1 0.9722 0.3772 2.6078
ZK2-2 0.9830 0.3471 2.5138
7ZK2-3 0.9880 0.3874 2.0922
ZK2-4 0.979 6 0.3382 3.0599
ZK2-5 0.974 0 0.3507 2.2594
ZK2-6 0.9575 0.3478 2.1953
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