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Study on the Influence of Seepage Analysis of the Underground

Powerhouse of Yebatan Hydropower Station
GAO Hongtao' , DAI Hui’
(1.Power Tibet Chengdu Engineering Co., LTD, Chengdu, Sichuan, 610072;
2. Chengdu Engineering Co., LTD, Chengdu, Sichuan, 610072)
Abstract: Yebatan Hydropower Station is a huge water conservancy and hydropower project with the main task
of power generation, where has a large scale of underground cavern group. Because the underground power-
house is mostly below the natural water level, the seepage becomes the main problem. Based on the engineer-
ing geological conditions and anti-seepage measures of the underground powerhouse of Yebatan Hydropower
Station, a 3D overall model of the underground powerhouse is established, and the seepage field is calculated
by the 3D finite element analysis method. The application reliability of advanced calculation means and tools in
engineering design must be combined with the actual conditions of the project, so as to get the correct calcula-
tion results, and play a role of technical guidance in engineering practice. Taking reasonable engineering meas-
ures can not only to ensure the safety, reliability and economy of the project, but also to avoid detours, speed
up the project progress, save the project cost and maximize the project benefit.

Key words: Yebatan Hydropower Station; underground powerhouse; seepage; impervious drainage system

TEMER

PR K AZ 5 1 BE By o i S % 100 a — 18 HE K

I B 7K EEL 3l A2 U1 R B P R T B
BN A3 b i s % Z KA 2 889 m,
AR FEZF 10.80 /2 m® P FEZE 5.37 /2 m*,
VHEEHLA I 224 7 kW, HLUFEEHLZE F N 2 240
MW . 4E & B (B 512 17)102.22 /2 kWh, X4
S PR S L U AR SR K 51 K &
MRS A AR B AR ) (GB50201 —
2014) Je (7K AR 2] T/ 58 2 80 o ik a4 A b
T (DL5180—2003) (AT KR EA T 72— 45
RO BT AR, PR K FI 51K & 45 32 28 g 30
Wi 1 PR R E R Y 3 Y
Beit. T 4% 500 a — @Bt K % it.2 000 a — il

Y #5 B H:2019-09-04

VY] Sichuan Water Power

it
W 5 2t T 8 A AR HE A U DL 2
200 m (Y FE R LR Y, T B S /AN KO TR 2 226
m. /N EERIRZY 220 m, T IX Hb T AR AR 2
R AR ARl A= AR RS a2 3N
I XWZEBRZ ., BT EE R e, X
BN R T HEEREr EEHEE,
HAEMRMERBRAOMA, ARBRFEASEN T
PR i .
2 TRBROH
HBEERB R ZANTTBRE R £,
U SR IR S N X N TN 3 & 2 7 1 B 3 N

2 5



R £ A o ELE K Rl M R T 5598 A A S T I S

43 0 AR B A 5SS AR RN 4 S A AR R R 2K
AR LA TR , — i 35 Z W B i KM, %
JEKTEZEZE R s gt M A AR, s 2 R
Hh R T A Ak B AN S R 2, S R N
FRA Ry — P AR 25 T SR 3 A8 E I S
JRARST B Ah A — 2 3 T LR SR
A PTRERL AR SC R AT G 38 DU e A Y % 220 i
BT Fg 158 43 B 0 L P 1] R

MR8 K R IB U 4 B 43 B iR X2 47 1
TR X8 U 4 A R O A HE K AL 3 ] B
I %2 5 385 R P AR 0 BT 1% 3t L )T X =
BB A AT 50T B R ST RS IR IX
BARB IR DAL B HE K T 2 5 AT I
A3 AT PPH T X A5 B 8 3 e
2.1 #HFEIR

J7IX = 4R B A BR T8 4 B R R OK R
EHE4T T 00, B F i BUIE % % K 47 2 889 m.,
TFUEAKALEL 2 720 m, 5] K R T 4 5 A 35 43 BB
Kih 5t
2.2 HHEMER
2.2.1 =Yg

J7IX =4 BR TR R 9B A S Kk AT
THERL BRI RGE T ) X MR
Jr ) HE 7K JER 318 R L HE 7K L e 55 T &5 4 R 7 92 HE
KARGHAT TR, BIRR S 1 4R 45 S ot Al
433 Ak 1 Y T AR S T 43, 2] 4y T 173 742
8 AL &5 45 519 702 A4, ) T XEEAR SRR LI 1,
JTIX B e S AR AN 2 BroR . T IXCHEAK
FATE WA 3.

N

ELECR] # B

O

BT

IRREN

CATTTTTT

181
AEERRAY

£
BT IX Rk = 2 A7 BR T
2.2.2 BT T 3 HX
R BB BHEK R G T a2 R =
YERIRIE LRI X5 AN SR & 1 A D) T
AT, o O )X 2 710 m & AR )

1
BT

T
[asEEERREREE]
INRENRY

-

2019 1F55 6 1
T, ) DX Ay HiL R 5 g 2 a4 & LI 4.
2829m i F B 3
2791m b K
2747m R

2673m ¥ % B &

2700m # # s

B2 T IX BB i = e

2829m HE/K R
2791m HEZK R IE

3 A B TR N A W=

2.3 I H 5
2.3.1  BCAYENTE Y K Sk BT K Sk 43 A

HH TR ) T K Sk £k R B H TED RS 33 B R 4y
WL 5./ 6, 2 710 m ARSI i K Sk 2 A A
WE 7,

MIEL S T LLE B2 W 4% A R oK A 8K
e 1 E T2 A e A S HE K BT R
B, 178 M B 4 e HE K B4 s BE R T T K
) s KB . A M e 3 D s i i

Sichuan Water Power U]



9538 K 211 1

ai K I3 2 H

2019 4F 12 H

F——— X EAFRAALE

- Y \
N N
/7 NN T

N

«\_j\i\}; RE#AILE

T ; /) | ’ \
) _735 /// /// \ \
N 2 P // l_ 2878

B5 IEWZBEITHT) X C1—C1 Hm A i
B AK 3k 43 A B GRSz e m)

- 5 \
= i N
= h
8 W T~
13.333 ~
= 1555 VR,
— R I [Zgi}%ﬁ’&%\
B JTRHAILE T

e

JTRAF AT E

. 3] KA

6 IEHBITTR T X C1—C1 il

2919 2892
,/////?E%%%%\\\
) — .

2865 N

B 7 EREA TR X 2 710 m @& T
IR Sk o3 A B CRLASE )

Sichuan Water Power

s o LRI bR KA 2 T B HE K AL A
W AL, I B AR R AE T IS T IiE
Msh ks . BT RKMESEfE TSRS
HeEoK AL M, PR, BB /K 8 e 5 58 4 s I 7E H iR
RN J7 . KSRAFEZAE T X B B M 4 L Ui ) L 38
B AR TEME TR T HE K AL R IO B b R =
Fe e fi i Ui W B KSR TERF B HEK REMAEH T
WEEREAL. K 6 nTLLVE W, E) R Ak B
YRR R 2047 T BB M 5 19 ) B HE K AL
FERHR T HE B E AR, WKL T AT LA
W RSk SR LR TE T XM 5 25 G0 B A A ) 2% 4
T AEHE K L 5 7K Sk 4508 20 B 0 F i » 106 W B K
KERBHOK RGN T B E AR, H 8w
o T DK B B HE K R e T R AT L AR v R ) H
KKK KRG A I AER] Bk TR T
J ) 2 L B AR 7K R AR,
2.3.2 Blwmw ot

BT T T AR T KRRAST X4k
KRR KR = B w2 1.

x1 TEEHKGEEREEER
i E Tk /L s
2 829 m JE{iA 0.31
2 791 m JERIH 1.12
I 2 747 m JERIE 1.79
K R IE 2 700 m gt 2.09
2 673 m JERIH 6.33
&1t 11.64
AR X B SR 11.85

VE 25 T I 9 R R T 4 DR O B0
M T AT, T XK R T8 A 88 T
i 11.85 L/s. [ Br HE /K EGGE (1938 s i = E 4
1E 2 673 m HEKJEGE .4 6.33 L/s. &) XK B
T B 5y . T E 3 E RS, F 6
RSB IRE 2N 0.13 L/s; FEEHBINE
B, 0.28 Ls,
3 4 iF
I L 3 7K R St 3t R ) P TR I SRR R e A
TR BIESE G HEe, a5
YRR R, R = YA BR T T W B T
VAT . oW AR T00 R R ) B i E RE B



R £ A o ELE K Rl M R T 5598 A A S T I S

2019 4E56 6 M)

TSR M M HE KRB R — B i i
BREs R AR e AT A B B HEK R AR B
T AR R ARALTATT IXCREAS HE K R S8 R U
BN T IR B B K R Gu A A B TR R
AR 2 TR LG B TR 5

i o T S B IE L e Bk B TH R T B T R
TE T REBCT i 3z AT S 4 o 20025 45 TR S B
ZE0F A REAS IR B8 T35 UR L O A T S B
BN BRI AR R BUE B9 TR RS 6, BB PR E T
T A 22 4x | RTS8 R 22 PR E () I o 0 7 25 B, bk
TR RE A TR Al TR A R R R AL
2% 30 H

[1] GB50201—2014, B uthruE[S].

[2] DL5180— 2003, 7K H HR 21 T 7 45 2 4 43 B % 3 4% 4 s ol
JA AR B TR 2 ) S M 18 5 R BT A i T
L LCL AR MK B BL 2 B 58 B B BT 18 304K . 8,1982.8.

[4] Changxi Mao et al, Numerical Compntation of Groundwa-
ter Flow in Fiss—ured Rocrs, 1988.

(5] kA KGRI R B WIS 3 e 1k 5 B 1R 8 e R
I K R K R 2 RS B L 1979.5.

EE A

LV (1982-) 15 PRV R BN, o G T AR I, AR, DA K T 4%
T

& #1982, B AL E B N B g LR AR G H
T TR W/ T (REHE:.EHE)

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISD

CEREESS 113 7D
AT U ) ) W2 O 9 B o A PR R eT AT
P s BE AR A S L K R AN SR RO, BRI ML 5 s

FRPE R RS OO L P B AR K P A
SF PR AR T 4 (L WL 3R 8

F8 FEMRBEEMEEREREIERRE(AR)

HE A g 1% 2% 3 4% 5% 6

TH 8 9# 10 11#  12# 13%  14#

EAFERG,) 041 0.36  0.34  0.36  0.38  0.42

HFEEH GO 047 045 050 0.52  0.59  0.59

0.42 0.39 0.37 0.41 0.40 0.43 0.42 0.40

0.53 0.55 0.56 0.57 0.50 0.51 0.50 0.47

IC RSB KT 0.15 mm/m; 45 & K15 4
ARER(B<0.02 mm/m) ., WLELE PU R 3 I 4
FE 4 B 10 5% 326 T 05 2R S T 4% 3k il 48 46
555 = sk BHE A O, 3L 25 #E 0,01 ~0.02
mm ; M K Pl 5 22 iR A KOE AR, R 22 H
A 0.01 mm/m; B 1A H7 A T2 I 2 i A

PEA AT E AR

TELATF LI RIS 20 S LB AL A 25 e 28
A3 96 0767 P A 77 Al 7 B IR A2 AR T IR e BRLAE
T3 R B AE P A /NI e A AR IR B AR E L B R
T 5 1 5 B AR 22 2~ 3 mm, HLAL T AR AR is 17
[CREASS i

F9 ERFHW FHIABEEEETARIATHEHEARBIERE /C
K5 1# 2# 3# 4% 54 6% 78 8# 9# 102  11# 12%  13%  14#
75 29.1  28.8 28.7 28.6 285 284 288 287 285 284 286 285 28.3 285
= 30.8 30.5 30.4 30.2 30.0 29.9 30.4 30.3 30.5 30.2 30.4 30.3 29.9 30.1
1 1 31,9  31.7 31,5 31.2 3.0 309 3.2 31.3 31.4 3.1 31.3 31.4 31.0 31.2
4 B iE (2] MR ASHIMI. J65T . KR K H AR A L 2003,

FERSF 12F HLAL A 18 3¢ T A6 4 0 b oK
SR AZ ) PR R T AR S AR T g
Bt i AR 4, R T 20 2R A G 22Kk
RS 28 HAR A4 B2E R KL T LS B2
IS B EAS T AR A ROR . st s Al K
- Ko 27 3 VR D vk AT Sk ) 2 HILAL HE T il ROK
V-5 2 R R SR RS,

EESd ¥
(1] F22Hr. K& BHLA M 2R S5 EE M b5 KR B h
AL, 1992,

[3] GB/T8564—2003. Ktk HL ML L4 R MIELS]. AL 5T .
o [ A o 1R AR AL 2003,

(4] #aas (2EBHBE. W S 204y R 22 ) i 4% 243 (D] K
Wi HLHL AR 1986.

(5] BFrE. K5 A& s HLIE T BhoR S A 00 H & T 2D R
2EHARANH 2017,

EER AN
M DL (1988-) . T, AL ANBE A B 0 T AR 0B, A B, A AL AR AS:
& T AE.
(REHE - ZHE)

Sichuan Water Power ¥



