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Experimental study on the rebound of clay under unloading

ZHANG Shu-chao, ZHANG Jian-xin, REN Jie-dong, ZHANG Yang

(Tianjin Key Laboratory of Soft Soil Characteristics and Engineering Environment,

Tianjin Institute of Urban Construction, Tianjin 300384, China)
Abstract: Deformation characteristics of soil samples in Tianjin city under unloading are studied through a
large number of indoor consolidation — rebound tests. The eritical unloading ratio R = 0.2 where rebound
happened and the unloading ratio R = 0.9 where strong rebound happened are confimmed after analyzing the
relationships of rebound ratio — unloading ratio and rebound modulus — unloading ratio. These two ratios
can be used to estimate the depth of unloading influence area and strong rebound area. Therefore, the
study in this paper can provide some guidance to design and construction in such unloading projects as

foundation pit.
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Tab.1 Physical properties of soil samples
BERE SKE XREE BR B 4 %
(m) (%) (gem’) (%) (%)
5 27.8 1.95 2.71 30.9 19.5 KL
10 4.5 1.87 2.71 31.4 19.8 ¥kt

2.71 25.1 14.4 BFEH+
2.72 33.5 20.1 MERKL

15 20.5 2.07
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Fig.1 Compression-rebound e-p curve of different layers of soil
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Fig.2 Rebound e—p curves of different unloading ratios
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Tab.2 Collection of experimental results

5m( 100kPa) 10m(200kPa)
R A E, R A E

15m(300kPa) 20m(400kPa)
R A E, R A E

1.00 0.028 1.653E+04 1.00 0.059 1.142E+04
0.88 0.012 3.571E+04 0.92 0.023 2.661E+04
0.75 0.008 4.385E+04 0.83 0.014 3.903E+04
0.63 0.005 6.443E+04 0.67 0.008 5.629E+04
0.50 0.003 8.162E+04 0.50 0.003 1.072E+05
0.38 0.002 1.049E+05 0.33 0.002 1.327E+05
0.25 0.000 2.448E+05 0.17 0.000 3.096E +05
0.13 0.000 0.00 0.000

0.00 0.000

1.00 0.079 1.633E+04
0.94
0.88
0.75
0.50
0.25
0.00

1.00 0.118 1.122E+04
0.95 0.066 1.902E+04
0.90 0.047 2.544E+04
0.80 0.036 2.911E+04
0.70 0.030 3.084E+0(4
0.60 0.025 3.229E+04
0.50 0.018 3.624E+04
0.40 0.012 4.230E +04
0.30 0.007 5.503E+04
0.20 0.003 9.987E+04
0.10 0.001 1.798E+05
0.00 0.00

0.043 2.795E+ 04
0.023 4.844E+04
0.014 6.818E+ 04
0.006 1.151E+05
0.002 1.674E+05
0.000
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Tab.3 Estimate depth of rebounding influence area
under different excavation depth

BRRE BAEMHK SR X
D(m) B 7 (m) Z(m)
5 18 0.6
10 2 1.1
15 35 1.7
20 40 2.2
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