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Experimental study of water and earth pressures on retaining structure

ZHAO Ming-hua, HUO Ran, LUO Hong, ZHANG Rui
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: For the current status of research that it rarely considers the impact of the nature of soil when calculating water and earth
pressures, using self-made testing tank as research tool through measurement study by using three types of soil samples with various
permeability coefficients, the measured water and earth pressures are compared with the theoretical values obtained by water and
earth pressures calculated separately and together method; and the variation laws of pore water pressure and earth pressure are
analyzed. The experimental results show that the values obtained by water and earth pressures calculating together method is lower
than measured values; but still acceptable under certain conditions. Accompanied by active displacements, it generates negative
exceed pore pressure in soil behind wall. Dissipation of negative exceed pore water and transfer of pore water pressure are both
affected by permeability of soils which further affect the distribution of water and earth pressures on retaining structures. From the
experiment results we can speculate on that the water and earth pressures by calculating together method is reasonable when the
permeability of soil reduces to certain level.
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Fig.1 Schematic diagram of testing tank
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Table 1  Physical parameters of soil samples
A b WHEEyw TEEy, BEREE BUEH
s /&N/mY)  /(kN/m’)  /(cm/s) I
1 W+t 185 142 1.2x107
2 it 20.6 152 1.5x107 293
3 WAL 19.8 14.9 52x10° 15.1
R2 IRHESH
Table2 Mechanical parameters of soil samples
A TR [ 45 AHEKPUBTSREESR bR A BNy huBy SR fhs
%'y ceu/kPa Pa/(C) c'/kPa 0/C)
1 [/ 0.0 18.2 0.0 239
2 i+ 52 12.7 6.0 23.6
3 ;iii 34 12.8 4.7 20.7
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Table 3 Calculated and measured pore water pressures

2# 3#
R — — — —
/m SEPIE SEIE/ S S/
/kPa FSME /kPa B
45 27~39  0.600~0.867 3.8~4.1 0.844~0.911
75 5.0~62  0.667~0.827 6.5~7.1 0.867~0.946
16.5 13.7~15  0.830~0909  152~159  0.921~0.964
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