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Experimental study on comparison of consolidation creep characteristics
between silty sand and silty soil
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Abstract: In order to explain the lagging settlement in the surrounding ground induced by pre-dewatering of excavations,

one-dimensional consolidation creep tests are conducted on typical silty sand and silty soil at a metro station site of Jiangsu

Province. Based on the experimental results, the compression index, rebound index and secondary consolidation coefficient of

the soil are obtained, and the empirical relationships between the rebound index and the compression index, as well as the

secondary consolidation coefficient and the compression index, are given. The results of the creep tests demonstrate a

well-defined linear relationship between the secondary consolidation coefficient and the consolidation load for both the silty

sand and the silty soil, leading to the development of an empirical formula correlating the secondary consolidation coefficient

with consolidation pressure. Furthermore, the increase in the secondary consolidation coefficient with rising consolidation

pressure is explained from the perspective of the natural structural breakdown of the sandy soil under consolidation pressure.

These findings provide valuable experimental evidence for understanding the lagging effects of ground settlement around the

excavations induced by pre-dewatering and for the rational estimation of ground settlement.

Key words: silty sand; silty soil; creep; secondary consolidation coefficient; compression index; swell index
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Table 1 Physical and mechanical parameters of soils

4z kR HE FLBAEL R4t BIERH FEI P R
W% y/(kKN-m3) e Es10/MPa k/(cm-s) c/kPa o/(°)

VAR 27.4 19.6 0.724 11.57 500x10° 7.9 31.8

mt 34.3 18.6 0.940 8.37 50x10°® 12.2 28.5
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Fig. 1 Grain-size distribution curves of soils
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Table 2 Basic physical parameters of samples

Bk BKRE S TEE O RREE LKW
TS w%  py/(kgm?) p/(kKN'm?) e

1 s, 30.3 1.58 18.1 0.704

2 s, 30.6 1.57 18.1 0.723

3 R 33.4 1.42 19.0 0.902

4 35.3 1.41 19.0 0.915

5 Si 31.8 1.57 18.1 0.720

6 S 33.0 1.54 18.1 0.748

7 F! 35.0 1.43 19.0 0.887

8 F? 35.0 1.43 19.0 0.893
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Table 3 Loading schemes for tests
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Table 5 Coefficients of secondary consolidation Ca

#1451 7 kb kL
p/kPa S S22 Bl E2
100 00013 00014 00024 0.0 023
200 0.0016 0.0018  0.0025 0.0 025
400 0.0019 00021  0.0036 0.0 027
800 0.0029  0.0029  0.0039 0.0 036
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Fig. 4 Relationship between coefficient of secondary consolidation
and consolidation pressure
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