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Tab.1 Sand characteristics
BERE
dsy/ pm dg/um dy/ pm dg/dyg 1 B/NFLBRE/ % BRILBE/ %
m-+s” (D ~85%)

ma> 132 142 154 1.6 5.58E -05 34.0 46.9
Hab 355 420 430 1.5 2.82E -04 34.0 44.5
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Fig.2 Piping developing backwards to upstream
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Fig.3 The relationship between water head
and flow (B_C109)

1.2.2 FAXLBEZEAEHRREAXBEM

HEAT 3 ARE, ABRRERFWER2
A~ RS R E R R

(DHFBERALODES. DPREAALT
BB ERGOUKRHHIAO.

(DMK ZE—ERE, D MEEH—
Lo Rh SR K O AL O, T R . B E K K
X, EWEEE RN LERR DREEA
WA BFEAEAE,AOHDZHE L HFBE
FiE , BREEGE R R B R R, Sk
L, ebub Bl GEEM LR RR DR KR. 2K
LEAZHERALIT, ZHBRERIEERLR
B TR, WA B E K ELAHR 10 em(42H
BRKEN=4Z— B4FR), BEH1 -~

2 mm.

0 0 40 60 80 100
3kt min

B4 F¥WaLHEEORERTE(B115)
Fig.4 Piping developing backwards to

upstream (B_115)
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Fig.5 The critical water heads from tests
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Tab.2 test conditions and the critical water heads

for both two parts

D/ D/ H,/ H,/ WG&RKL

ﬁ% cm cm cm cm F%{&/% %ﬂz
B.CI0OY 5 5 13 12 7.69 IRIEEE
B.Cl10 5 5 12 10 16.67 XR+EHE
B_Cl1t 2 8 11 10 9.09 XZEIE=E
B_.Cl12 2 8 10 8 20,00 XZXRIE=RE
B_115 10 0 — — FRTIEEZR
B_C116 5 7 6 14.29 HERITEZE
B_C117 8§ 6 5 16.67 HFHELEZRE
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Fig.6 The comparison of critical water heads between

tests and Mseep calculation
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Fig.7 The comparison between Mseep and formula (3)
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Fig.8 the relation between flow and water

head for both parts ( B_C109}
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Small Scale Experiments and Prediction Rule for Piping in Dike

Foundations with Heterogeneity

YAO Qiu-ling', DING Liu-qian', Vera van Beek’, SUN Dong-ya'

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 2. Deltares, Delft, 2628CN, The

Netherlands )

Abstract: Small scale experiments are performed to simulate piping in dike foundations with heterogeneity.

The influence of the heterogeneity on the dike safety has to be investigated by experiments. An addition to the

rule of Sellmeijer for the heterogeneous configurations has been derived by model validation based on these ex-

perimental works. The influence of present piping channels on dike safety has also been analyzed.

Key words: piping; heterogeneity; prediction rule; present piping channel



