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Abstract: To deeply explore the influences of seepage failure on permeability feature of coarse grained soils, based on the
analysis of indoor experiment results of seepage failure tests on coarse grained soil samples, the software named PFC?" is
employed to simulate the whole process of seepage failure with similar test situation. The research results show that the fine
particles in the samples migrate from“upstream” to “downstream” location with the increment of water head. The fine particles
are gathered at the downstream location of the seepage path in the test samples and the compaction area is formed due to
seepage. The phenomenon of seepage compaction induces the decrease of permeability of the test samples. Under the action of
the increasing water head, the fine particles in the compaction area migrate out of the samples with seepage water. The
coefficient of permeability also increases gradually. The porosity of the test samples becomes large due to the loss of the fine
particles. The skeleton structure of the soil test samples is also changed. This is the reason for the increase of permeability of the
coarse grained soils due to seepage. When a larger mount of the particles are brought out of the soil samples, the phenomenon
of seepage failure is then formed. It is also indicated that the mesoscopic numerical test method can recreate the process of
seepage failure reasonably.
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Fig. 1 Sketch of seepage flow
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Fig. 2 Sketch of porosity partition adjustment
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Fig. 3 Sketch of physical model
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Fig. 4 Sketch of permeameter partition
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Fig. 5 Grading curves of particle
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Fig. 6 Seepage failure
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Fig. 7 Variation process of porosity in physical tests
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Fig. 8 Variation process of coefficient of permeability in physical

tests
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Fig. 9 Variation process of hydraulic gradient
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Fig. 10 Schematic diagram of seepage extrusion
=1 BERBEXESH
Table 1 Related parameters of numerical model
BRAA BTN BEIR(R. £2) s
W WEMNIEE DImRIE B Wi B RO ARE EmNIEE DImNIE R VEMRIE DRI R
/kg'm?) /N'm") /N-m" R BEE /(kgm?) /Pas') /Nm') /Nm') FH /Nm') /Nmh R
2650  1.5X107 2.5X10° 0.5 038 1000 1X10° 1Xx10° 25%X10° 03 1X10°  25X%107 03
oo — R T B ph R B A 4T T 7340 SR I
: ' 1K bR R S REARAEAF AR HE R, BSOS 2B bR
B009 — | T BB RS0 o DRI B0 () AT e R 75 22
FI A fishifs & Jos Pr G ks [ e, S8 5 B AT i
AA@0.02) —— I METE, Pl B 0faE fa, 5 vl bR kL e

1 HEAGREE
Fig. 11 Sketch of numerical sample

A2 AR ISR AR ORI, Je ik 42 DL —
JE LLB 4 /N R TN AT, B LU oK LS 2I4h
EVIGEFLBR R 52 BAR . R 1 N ZE AR )
RS E WA & 2R ss 2 s e R &5+, H
(2B R Ok 6 i, 25 400k BE A HE B

PFC P A T 450 A% L5 00K 57 7 7 M7 R 8 R T
S, Rk, BUERES A SR AR T A . BN
RIFEAE R T 2504 (5X5X10) WAk Ts, S ETR
~1240.01 mX0.01 mX0.01 m.

AT E 0, ST AR . W
B (z=0.1 m) JEJi8FHE N0 kPa, JEH (z=0)
JE S kPaiZ i K424 kPa, RHKIERO0.1 kPa
RPN R 8 e 7R € Ja 7 T 8 00, 8145 B R IR ik
FEA12, KFHEES A R msE ST, wEM
[ A i B 5 GAFREA N0 .

WHBLT PR 570 20 R A Xk (D, 4
S BB IR BRI e T XA I IX . W e 57
I3 R B AR AL IR 2 S50 RSB 7]
I T IRz E A B, AEAARIT (2=0.02 m).
BB (z=0.05 m). CCHIM (z=0.09 m) & 4bs
I TSR O [ 0 i ) o ) T LR AR AR O,
5] 1) A2 S5 T R A AR A
3.2 REERESERSH

(D) A

B FPRC B i A B e p) R B 1, i L

RE, HTBERLE.

(2) FE I BR TR IS RIS 53 B

12 9 BB 150 0 A2 e S & B B IR T 4
BAE RS 17K N, FORL AL T A R IRES . 2%
SRS 1Kk, R ER B TR NIE FEIZ sh IS,
W12 (a). (b) Fim.

BE RIS I — 2RO, B 2 Bk 12
#EIER AR R CanlE12 (b). (e)), Wt
TR AL ARk ZN I G, [RIINF, 053 4 RORL CE 1K
BIBETR FARE: B s e, RIS S i fish
ARAD et AR 7 000 10 S 2R 1 4 R AT I B, BA
G AE A TO I Ak B 30K T AR R SR ME AR R I G o 5%
TR B RORL R AT I SR IR N BRI e Gt & . I
NI RO R AT RS Ja B AL JR R AR AR AL,
FLBR A (a1 39 0

AkaRi Kk, R ERRE 2 0 AR 120
JIIVE R T A BB KAt e, R AR B RS LY
TR o B 2R 45 R A5 B “ gika ” (B 12 (d)),
[, SRR 4 B A

(a) PR

(b) R



% 4 3]

i, S RO BB AR R A0 BUE IR AT T 757

ZioNE
:
5

d AR
(o

R

(0 R (&) RE/EH
12 ERESEE IR
Fig. 12 Seepage failure behavior in numerical tests
(3) B@EMACRAE
K130 1 il SR AR 3 IR DI e 55 s F 7K Sk
MR R AR L. IR R, B i s
TiEg AR AN ALK SRR R R A AR ZE 5, SRR
A BRI R AAEAR A . BRI T XA A B K T4
A, T 1L XK 76 B AR A o

350 ——#K

,, "H&A 1 1 1 ]
0 100 200 300 400
7KkZ/em

13 KRN ETITIRE
Fig. 13 Variation process of hydraulic gradient
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