531 %5 Wl KBS OK TR Vol. 31 No. 5
20204 10 H Journal of Water Resources & Water Engineering Oct. ,2020

DOI:10. 11705/j. issn. 1672 - 643X. 2020. 05. 32

ARREMRFHTHER =Z4ZRT
SRS ER N

KCE, RPN, Mg, kI, B, ETE
(LTt R FKSORBHE S KM TAERR A [ S e =, VI8 Mt 2100985 2. iR R KR K AL S4B

TL75 At 210098 3. rhid P ARAT BRITAE A W], Gl 639325 4. EHFELIK S5 JA, 1LAR Jari 274900 )
B OE. RERA EERHS B2 AR R 5 — | INTE 5 9 K T 5 2 1 S P S 30T
S i T AW B AR 2k DX 38 U A R S P R i B A7 i A o B — AN E BT, X R X
TR BOK TS 92 A FUK BRI AT B 2855 5 BRIEAT 36 B B R . O A0 R B SO R R K e R T2
B55 TREAR AR ST S S BESIUASE AL 02k DX K SCHB SRR IE 1938 U 23 B — A7 FROTASE A, SR LA — AR AR s
WA BIS T AT AT PR L X2 T , HFIE S PR HE DX IR 30URE K 2 e A8 T e T R AR A R, 2 T T
JI R I BT PR 2R 1) 5 BRVE BEAT PR O o S5 SRARIT - i Bl B 1 2R REAS A 8RR AR P2 1 DXt R K AL, Ik IX 25 R 08
B SAREIN, RS I L BB AR E BOR , IF HA S /TS RGN, FEHE XS T A5 24 20
KR AIEHS EHE BT SRR ROTEI; BBk R
FESZES.TV223.4; TV139. 14 XERPRIRAD: A XEHS: 1672-643X(2020)05-0218- 07

Three-dimensional seepage field analysis and seepage control effect evaluation
of a reservoir site under karst development geology

ZHANG Wenbing'>, SHEN Zhenzhong'>, CHEN Guanyun'~,
ZHANG Wanlin’, WEI Shumeng', WANG Qiangan'”’

(1. State Key Laboratory of Hydrology — Water Resources and Hydraulic Engineering, Hohai University, Nanjing
210098, China; 2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing
210098, China; 3. China State Consiruction Engineering Corporation Middle East, Dubai 63932,
United Arab Emirates; 4. Juye County Water Authority, Heze 274900, China)

Abstract: China is one of the typical countries with a wide range of karst landforms in the world, it has
been a technical problem to build a dam under the geological conditions of karst development. The seep-
age analysis and control evaluation of the reservoir site plays an important role in the process of dam de-
sign and operation, and has an important impact on the safety of the rock mass and hydraulic structures in
the reservoir site, as well as the economic rationality of reservoir operation. Here, a reservoir dam project
under the geological condition of karst development was selected as the research object, combined with
the engineering characteristics, a three-dimensional finite element model of seepage analysis was estab-
lished based on the characteristics of the main dam structure and the hydrogeological conditions of the res-
ervoir site. The saturated — unsaturated seepage calculation theory was used to calculate and analyze the
seepage field in the reservoir site during the operation period. In addition, the seepage characteristics and
change laws of the dam body, dam foundation and rock mass on both banks of the dam in the reservoir
site were studied to evaluate the applicability of the anti-seepage system adopted in this project. The re-
sults show that the designed seepage control system in use can effectively reduce the groundwater level in

the reservoir site, and the seepage gradient of each part of the reservoir site is generally small, which can
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meet the requirements of seepage stability. Moreover, under the effect of the current seepage control sys-

tem, the leakage in the reservoir site is effectively controlled.

Key words: karst landform; reservoir site; seepage analysis; three-dimensional finite element model;

anti-seepage system
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