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Physical model simulation tests on seepage system in debris-containing clay slopes

YU Bo-ting, SUN Hong-yue, SHANG Yue-quan
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027, China)

Abstract: Groundwater pipe drainage systems (GPDS) are often found in debris-containing clay slopes (DCS). Physical model
simulation tests on seepage system in DCS were made to study the development and seepage behaviors of GPDS. From the test
results, several conclusions were drawn as follows: (1) In the process of development of GPDS, the permeability of soil mass of
DCS would decrease at the first stage, increase in the following stage, and be invariant at last; (2) In DCS, the deeper the soil
mass was, the longer the time needed for the development of GPDS was; (3) The higher the clay particle content in DCS was,
the longer the time needed for the development of GPDS was, and the worse the permeability of soil mass was; (4) It was more
propitious to the development of GPDS for the soil mass with a higher debris and gravel content, bigger grain diameter; besides,
the GPDS developed in this kind of soil mass often had larger permeability; (5) When GPDS developed in DCS, the
permeability of soil mass would become dramatically larger, and the seepage force of groundwater and pore water pressure on
sliding surface would reduce; (6) As GPDS in DCS was destroyed by external forces, such as construction loads, the
groundwater level would rise obviously and this might induce the slope failure. Therefore, GPDS is a very important favorable
factor for slope stability.
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Fig. 1 Physical model of groundwater pipe drainage system
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Table 1 Granulometric composition of soil mass in tests
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Fig. 2 Seepage time curve of test soil mass
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Fig. 3 Pipe drainage systems formed in model tests
3.2 TRESRBEFMRE T KEEHT R

A )

F1~*3 BRI B 3 HE I 2R G T 5 I TR 2 AR [
(, 1 BRI TR 2 d WEERL T, RWIE
SE K Sk FEAE TR FCHE AR ) B 28 s S A0 25 B ARG
bl b e R R KA E HEE R SE, T ALE
2 L B RE A I L T KPR, T ikBiE
AR . *2 BRSO A R R GE DI 10 d,
"3 BT R A I R G DI 18 d. BWIE FRIRE Y
ACRZEAEHIS, fE2R B I ) [ AR B s S 1 R
AR PE L PR s R K T HEM R R B )
FHAT A IS ), T 28 N T s I (1) B 0 4 S i o
e 18 2 ARG L i T i T KA TE R R e
AP EACHY I ) o S W 78 B W AOR PE RIS A
[FIVREE, FOBEMAAAEA MR, )2 m
BIEPE LA LR B, DR 2 P L 2 K
S RHI N Sy, AL, BB e,
3.3 HNFIRERFA S8 RBRL A/ T K EEH

ARG BN RSB T RERI R

SERTAE 2002 AR R K HEE R 2 R

RE CLBRLZLR LR 1), pRSh B T 1 KA
EHEM RAE MG, EiE R RGO UGB RK
TR () 25 48 T 9 (D IR [R)BSUE 7E 8 min 245« AWK
B TG AR R 5 EE 2002 4F (9 BRI EG 1
s T RCE T HEME R G0 T 6 ) LA a8 2K
%, U T R 2R 0 5 i (R R 25 8 T 0 11 ) )
K32 o XU AR ORI 2 o) i i R
EWIPIARTIN 3 E % /4D AN ER (1) 21 P % NE Eb 1Y
it UG R G e R, LR
SR TEAEM RGBT, HBE R R
DU o 10 R 28 456 P ol PO el ) ol LB R 8800
#S BT S 25 [ SR B VR S8R i HEAT M T KA T
R GRHLREGS . 45 HAE P S R AT L2 P B R
THUR A EHI RS (B3 (d), B B
ROAEE, BRI 28257 6 min 2247, 1
TR A 2R T K EHR RS S, I
AR IR I, R KR
EERRA LR AT . S 2 AR R
AT AR AT T 1 KB E M R G
i, I H KBS RECE K.
3.4 HTKEEHEM ARG RBEIFIRALE
FES AR YE b, TS T 42 sl A

B, G EFSAABIR G, W SEGh R K EHE
RN, N AE 3 (kb KA 8 B4 v, B9
WEAEIT I _EFLBRK IR A, PRSI R e v, fegk
SEH RS, b TR R K RS
SZREIR G R KB I A A AR A A B o) 3 bR e
(s, 7E%4 BB AT T HU R KA I HEME R G ROk
RS, 2N 4.

100

90

< a0

50
240

KA

LUl
2

R JOKTLBE SRR
Oy Bebesy B
B 4 EEBERETE N E B kAL b

Fig. 4 Comparison of water level in piezometers before and after

destruction of seepage pipes
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