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Effects of material stratification on the seepage field in a rockfill dam

CHEN Qun', ZHANG Li-min®, ZHU Fen-qing’
(1. College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, China: 2. Department of Civil Engineering, Hong Kong

University of Science and Technology, Hong Kong, China: 3. No. 2 Survey and Design Institute of Railway, Chengdu 610031, China)
Abstract: Transient seepage analyses for Gouhou concrete faced rockfill dam were conducted using the unsaturated soil
seepage theory. Through comparison of the seepage fields in a uniform dam and an evidently stratified dam, the evolution of

seepage with time and the distribution characteristics of the hydraulic parameters in the two cases were studied. The effects of

the stratification of rockfill on the seepage field and the stability of the dam slope were highlighted.
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Fig. 1 Maximum cross-section of the dam
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Table 1 Index properties of the three materials used

in seepage analysis
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Fig. 2 Average, lower and upper limits of the grain size

distribution curves of the rockfill materials
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Fig. 3 Simplified profile and boundary conditions for transient

seepage analysis

SELEIR A BB RO R v R A A L B i
BRI TR, B - KRR 2k
MBBERECLACH . RV Z I, | - K
HE 2 T o R 2 i 2 R B A A
iy, 7537 PR O] DK T (R RSE R AR L -
AKARFAE 2R 1o A Seep BT RTIR - - ZKASAE it e A
535 PR U S O IR SCHR (12, 1310 ik fi o HE



552 34 M

e, S WORLS RIA RS RR AT LB L (1 5 181

SR 3 B ARHE - ARFE th 2 M8 0% o B T
4 I'l'lo

0.3 1T
—w— |-
5 02 —e—u] AT R £
& s
= Pl
% s
0.1
h"i:n it
iy, *"“m, &%\2%

10x10°  10x 10°

0.0 .
10x107% 10 1.0x10
W 37k Pa

T 0% 107 == : A
: : e
O3 107 i
& 10x1 |
2
I
1ox 107 3,0 .
10x102 10 10x10° 10x10° 1.0x10
W F1/kPa
(b) iBERE

4 ks =Rk £ — K4S MEdh 0B B B
Fig. 4 Estimated soil-water characteristic curves and permeability

functions for the three soils
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Fig. 5 Pore-water pressure contours at different time (Case One)
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Fig. 6 Pore-water pressure contours at different time (Case Two)
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Fig. 7 Total head contours and velocity vectors at different time

(Case One)
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Fig. 8 Total head contours and velocity vectors at different time

(Case Two)
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