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Abstract: The situations of the occurrence and development of piping are different because of different soil layer structures of
embankment. Based on the laboratory tests, the destruction processes of piping of multilayer embankment with three kinds of
different sand layers are simulated. By changing the grain-size distribution of the underlying sand layers, the effect of sand
layers with different grain-size distributions on the mechanism and process of the occurrence and development of piping is
analyzed. The test results show that when the sand layer of multilayer embankment is fine sand, it bears larger water pressure,
and the critical hydraulic gradient is high. Once piping occurs, the seepage discharge, erosion mass and damage range are large.
The piping failure of this kind of embankment is sudden and dramatic, and prevention measures should be taken as early as
possible. When the sand layer is coarse sand, the situation of piping is like that of sand gravel layer. The damage scope of
piping is confined to the top of the gravel layer, and the damage depth is limited. When the sand layer is fine gravel, the critical
hydraulic gradient is small, the damage extent gradually increases, and the speed of piping is quick because large amount of
erosion embankment can generate obvious seepage deformation.
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Fig. 1 Schematic of experimental apparatus
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Table 1 Physical and mechanical properties of materials

E I ) gﬂ% L
(e 5.00 2.90 1.86 2.65
Jerb)E 1 0.19 0.16 1.35 2.65
Jewb)E 2 0.75 0.65 1.45 2.65
Jewb)E 3 5.00 4.60 1.43 2.65
Bi% 2% S LTI I
PR R st i
(e 0.30 14.6 i
Jerb)E 1 0.49 5.4 0.30
Jewb)E 2 0.45 77.0 0.21
Jerb)E 3 0.47 4703.0 0.13
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Fig. 3 Variation of hydraulic head with piping development in

experiment 1
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Fig. 4 Variation of flux with hydraulic gradient

R AT, B2 N AR AR A2 AR
THOLEEAT TSR 734 (I 500 RIEPRR A )= P i 4
IUREAE A 1 BN I /N B A AR 58 2, AR IR 0
MEaw e ik, &R TR AR g
RORLK R, TR RSB, 5 R Y AR



2216 H o+ TR ¥ W

2014 4F

FESERER) 1730 REJetb 2= BRI iR 2T, 3 —
LI JZ BRI BL, R A A0 KR R T K
W RBIEETE, HAAEE S EAR iR 2 RS
IaO

5 R —F T TEHWIRARERUEHIFER

Fig. 5 Destruction of sand gravel and sand layer at bottom of clay

in experiment 1
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Fig. 6 Variation of hydraulic head with piping development in
experiment 2
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