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Laboratory tests on erosion of overlying sand layer on shallow and strong
permeable stratum in dike (dam) foundation
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Abstract: There is local shallow and strong permeable stratum in dike (dam) foundation, and its head dissipating capacity is
weak. It is easy to cause piping failure, and the failure mechanism still needs further studies. The erosion of overlying sand
layer on shallow and strong permeable stratum in dike (dam) foundation is simulated by sand tank tests, by changing water
block stages, observing phenomena of fine particle loss in sand, obtaining parameters of seepage discharge, seepage gradient,
grain composition of soils and cone resistance. The test results show that piping failure occurs in the sand layer on shallow and
strong permeable stratum when the water block stage increases to 48 cm. The failure process is divided into stages of steady
seepage, internal erosion of fine particles, internal erosion of relative fine particles and piping failure expansion. Besides, the
fine particles in sand are lost, the cone resistance of dike (dam) foundation decreases, and the foundation settles. The porosity
and permeability coefficient of sand increase when the fine particles are lost, and the seepage and stress fields have great
change. The reseach results may offer theoretical reference for dick (dam) foundation which contains shallow and strong
permeable stratum.
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Table 1 Physical property indexes of soils
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Fig. 2 Sandbox test device
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Fig. 3 Piping graphs of medium sand on surface layer

RAEE R MILR K AR B RERE, i BR
AT 4 ANB: OB (42 cem<h <48
em=. P LRZEVEKE H, LRGSR,
oy UL it A VR K RS H A BB, 15 min JR8
KB HHE . QARRL R FTEL (48 em<h<<52 cm).
A RACARUR - AEBIE RO T RNR “ Wb, 4
FIORLBE IS 7K INER I BWTR G,  SEIED SRR A 3R 2 1Y
b AT N AR . BRI RHT B (52 em<h
<58 cm). BANBURLG R, AbE SRR S WP INAR A
JFER RIS R, EEEL DR v R
@FEHUIRY KB (58 em<h<60 cm). EHHIR
WK, ERBOA L DR v Y,

3 REEZERASH

T Tk AR R A 4 S DU VB I RS B
TEBIRE O M A RUBEWIE J,BKFEKAL h 1724
i an ™ &l 4 fos.

mE 4 () 718, TREBRnE (H—D i,
BIE Q BI/KFIKAL h ) LT RRMERK, MEERIA
HN: 0=0.267h-10.65, FJ WAAREIFE REAR K AL
o 5 3B BIST R O BEKFEKAL b A4 BREER
kR BN 0=0.5051-22.034, 0=0.65h-29.6,
0=0.75h-35.4, fWE LB RS, BERE k
B K

HE 4 (b) WAL BEHEE J, BEKAL b A
BFBRE S, AHEER. FES N R 4 ANE,
B B 2t R s X ol A J,=0.0164-0.624 ,
J,=0.03h-1.3, J,=0.03864—1.738, J,=0.055h—2.685.

Fig. 4 Change curves of seepage discharge and seepage gradient at

point 4 under different water block stages
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Fig. 5 Cone resistances of sand
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