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Research on Piping in Soils with Different Clay Particle Content

YIN Zixue'*, CHEN Liang'** | CAI Guodong'*>, GAO Mingjun'*, WAN Yu'”’
(1. Institute of Geotechnical Engineering, Hohai University, Nanjing, Jiangsu 210098, China;
2. Key Laboratory of Geomechanics and Embankment Engineering, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; In order to study the influence of clay particles on the occurrence and development of pipe
gushing and the mechanical properties after the failure of pipe gushing, soil samples with different clay
content were arranged to simulate indoor pipe gushing test, and the damaged soil samples were taken for
triaxial compression test. The results show that: (1) There is a negative correlation between the critical
hydraulic gradient of clay soils and the hydraulic gradient at the beginning of piping failure and the clay
content. The velocity of destruction was positively correlated with the clay content. (2) The deeper the
soil layer is, the greater the loss of fine particles, the greater the strength loss, and the less obvious the
strain softening trend of the soil is. (3) The clay content promotes the loss of fine particles in soil, mak-
ing the strength loss of soil samples containing clay particles greater after pipe gushing. The greater the
viscosity content, the more obvious the promotion effect and the greater the strength loss.
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Fig. 1 Equipments of piping test
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Tab. 1 Physical parameters of the sample
EE S PR EHE C /% € Cnin HMXIESLE D, KRR C/% AACTH
Ccco 15 0. 66 0.34 0.5 0 2. 68
CC10 15 0. 66 0.34 0.5 10 2.68
CC15 15 0. 66 0.33 0.5 15 2.68
CC20 15 0. 66 0.33 0.5 20 2.68
CC25 15 0. 67 0.32 0.5 25 2.68
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Fig. 2 Particle gradation curve
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Fig. 3 The velocity of soil varies with hydraulic gradient
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Tab. 2 Hydraulic gradient and velocity at different nodes

RERLE G FOK IR PR AN0RCIE A0 ORI

C/% JIME /(em-s™") BIZKIBREE WH/ (cm-s™)
0 0.57 0.029 1 1. 40 0.032 2
10 0.42 0.026 2 1.22 0.037 5
15 0.37 0.028 3 1.13 0.059 9
20 0.27 0.036 0 0. 95 0.078 7
25 0.19 0.026 1 0.76 0.089 3
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Fig. 4 The loss of fine particles under different viscosity content
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Fig. 5 Stress-strain curves of soils with different clay particle content
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Fig. 6 Peak strength curves of different clay contents
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