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Seepage Analysis of Earth Dam with Anisotropic Material Permeabili ty
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2. No.1 Engineering Limited Comp any, China Gez houba Group Corp oration, Yi chang 443002, China)
Abstract: Seepage analysis of earth dam is the important basis for the evaluation of seepage safety and scheme design of seepage
control. According to the vibration filling construction characteristics of the earth dam of Dalong water control project in the
middle and lower reaches of Ningyuan River in Sanya city of Hainan Province, the seepage fields of earth dam under different
working conditions were analyzed based on the three dimensional saturated unsaturated seepage theory.T he seepage fields based
on the anisotropic and isotropic material permeability were compared and the results showed that(1) as for the earth dam under
vibration compaction without foundation pit, layered compaction can cause the anisotropic material permeability, w hich can have
greater impacts on the antt seepage earth material with lower permeability and result in the phenomenon of increasing seepage
velocity in the antt seepage material upstream of earth dam and decreasing seepage velocity in the antt seepage material in the middle
stream of earth dam; (2) anisotropic material permeability can lower the seepage discharge significantly across the entire section of earth
dam; and(3) distribution of pore water pressure in the earth dam is closely related to the upstream water level, and the seepage velocity
and seepage discharge in the earth dam is affected by the difference of upstream and downstream water levels.
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Table 1 The working conditions for seepage analysis
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Fig.2 Meashes of three dimensional calculation
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Cross section and zonations of earth dam
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Table 2 Material parameters of different zones
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Fig.3 Distribution of effective velocity in Y direction of

one cross section under two different working conditions( unit: m/ d)
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Fig. 4 Comparison of seepage velocities in X

direction at two key points under different working conditions

AR SCHE T JE VR IB I AR, SR F = AT R 20
FIEM KRB IE R BN A 10 ek, 0 g KB KR X TR
AHATB R T, A LN S8

(1) MRS i R PR, A IUrh X0 g 360 3 A AL 1)
IMATEAE Y B bR WK R 2E A R, AKARL ZE 80K, X5 i
AR N (KL I ol oK, e BA, R & K AL o0 1A
EE, Bevk B KAL A AZ K AL DL, 6 AR 1 22 42 R 8
AR AF

(2) TEMBLS Pk T 4 K, WH 28 RE08E, 3
SO J5) AU IR AR B G, (H B A fp K B b T o0
1 A7 5 35 (K /s, 0 IR E PR A, 508 RECE N L8

XIS TR « 163



F12% BFE T3 M WACKE 5 AR 2014 F5F 4 5

5 Y
Fig.5 Comparison of seepage velocities in Y

direction at two key points under different working conditions
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Fig. 6 Comparison of pore water pressures at two key
points under different working conditions
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Fig. 7 Comparison of total seepage discharges

under different working conditions
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