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Experimental Research on Compression-Rebound
Deformation Characteristics of Soil

YANG Xing, QIAN Wei” , WU Lilin, LU Hongning, ZHANG Haitao
(School of Earth Sciences and Engineering, Hohai University, Nanjing 211100, China)

Abstract; In view of soil deformation in land subsidence, compression-rebound tests of different soils
(sand, silt and clay) in different states were carried out. Based on the study of soil deformation mecha-
nism of relevant soils, the compression-rebound characteristics of different soils were studied. The main
conclusions are as follows; the compression deformation of sand is the most significant, followed by silt,
and finally clay. The deformation of sand is characterized by small initial deformation and large later de-
formation. On the contrary, the deformation of silt and clay mainly occurred in the early stage. The de-
formation of three kinds of soil is mainly irreversible, and the deformation of clay has obvious hysteresis.

The deformation of sand mainly comes from the remolding of sand structure, clay comes from the re-
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molding of structure and redistribution of water, and silt is similar to clay.
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Tab.1 Physical and mechanical parameters of sand

BATHE S/OTEE BRI BuML Dy

C
/(grem™)  /(grem™)  BRFE R /mm !

1.69 1.35 0.970  0.14 0.30 1.05 2.27
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Tab.2 Physical and mechanical parameters of clay
AT OWERR BERR M RRE AR NEE
BE /% /% g5 KFE/% F1/kPa f1/(°)
2.72 30.3 17.5 12.8 20~28 15.8 6.3
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Tab.3 Physical and mechanical parameters of silty soil
XS WRER OBEER MME RARTE O NER NEE
B /% /%  I8EL KR/ % Ji/kPa fi/(°)
2.70 27 18.7 8.3 28~31 24.5 15.7
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Tab.4 Basic parameters of samples

EEG S B/ (grem™)  BHERAKE/ %
fib+ St 1. 65 5
¥+ 2 1.65 30
#+ C1 1.65 30
#Ht 2 1.75 30
Fht C3 1.85 30
Bt c4 1.95 30
#ht C5 1.95 25
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Tab.5 The changes of pore ratio of soil during compression
A JN#E Sy /kPa
95 12.5 25 50 100 200 400 600 800
S1 0.99%4 0.989 0.987 0.982 0.98 0.985 0.98 0.976
S2 1.018 1.019 1.016 1. 008 1. 005 1.013 1. 004 0. 998
Cl 1.132 1.1 1. 081 1. 045 1. 041 1. 068 1. 043 1.021
C2 1. 003 1. 005 0.976 0.941 0.923 0.98 0.952 0.927
C3 0. 899 0. 897 0. 885 0. 839 0. 821 0.874 0. 835 0. 81
C4 0. 803 0.788 0.77 0.744 0.711 0.762 0.733 0.71
C5 0.733 0.731 0.721 0.72 0.7 0.737 0.723 0. 707
6 ERE TR LR TLER
Tab.6 The changes of pore ratio of soil during springback
e JN#E S3/kPa
s 800 600 400 200 100 50 25 12.5
S1 0.976 0.982 0.99 0.992 0.989 0.986 0.992 0.989
S2 0. 998 1. 009 1.017 1.019 1.014 1.014 1.015 1.015
Cl 1.021 1. 097 1. 133 1.13 1.118 1. 129 1. 124 1. 138
Cc2 0.927 0. 996 1.012 1.014 0.997 0. 998 1. 007 1. 008
c3 0. 81 0.88 0.902 0. 899 0. 898 0. 899 0. 904 0. 906
C4 0.71 0.78 0. 804 0.8 0.8 0.799 0. 806 0. 805
C5 0.707 0.716 0.736 0.735 0.733 0.731 0.732 0.735
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Fig.1 The e-p curve of clay with different density
during compression
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Fig.2 The e -p curve of soil with different soil
properties during compression
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Fig.3 The e-p curve of soil with different moisture

content during compression
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Fig.4 The e -p curve of sand S1 compression process
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Fig.5 Schematic diagram of sand deformation and stress
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Fig.6 The e-p curve of clay C1 compression process
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after clay particle compression
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