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Abstract: This article uses GTS NX finite element analysis software to simulate and analyze the seepage around the dam of
Wanjiazhai Water Conservancy Hub. The focus of the article is to consider the seepage field characteristics of the dam foundation and
abutment after the reservoir is filled with water. Firstly, establish a corresponding model and select calculation parameters such as
permeability coefficient and anti-seepage curtain line; Then, based on the typical operating conditions of the dam, a reasonable
selection of calculation conditions was made: a total of 4 typical operating conditions and 4 typical sections were selected for
simulation calculation. The calculation showed that the permeability coefficient k (large and small values) had a small impact on the
hydraulic gradient and a large impact on the flow velocity. The larger the permeability coefficient k value, the greater the flow velocity;
The level of water storage has a significant impact on hydraulic gradient, with higher water levels leading to greater hydraulic gradient.
Finally, by analyzing the hydraulic gradient that affects the seepage field around the dam and the calculated values of horizontal
displacement, shear strain, plastic strain, etc. that affect the stability of the bank slope, it is concluded that the right bank shoulder of
Wanjiazhai Water Conservancy Hub is stable under the action of seepage around the dam.

Keywords: simulation analysis; seepage around the dam; stable bank slope; Wanjiazhai

T Z FEK R AL AL T 3 6 F i EBRFE e & e O FRMASTT R4 AR (PR PE IS AR » 2 AR hR il 7 ) 5i80%
IR B, B RO K — R, 245 TIBIT EH T — B, WRIEAS S R, =485 ) A
20 R WX GBS NEEE S TR T RIEKR TR AT BRI AE 1) A, B

‘ Y5 25 S A AU 2 2 2
A FE I8 W’E%Eﬁﬂ’]é%iiﬂé‘muﬂﬂf%i?i’wﬁ&ﬁv (H) = fffg % [k, (‘;_]:) +k, (‘;_‘;) +k, (‘;_‘;) ]dxdydz —
960. 20m, H5 L e KA A SPEEAT,  AHAR IR 55 R0 1

Hds = mi (D

PO T 5 P K G 20 09 7 968, 20m, P AR LY Jl, attds = min - e e
S, LI LR (V5 M B I o o A B, BB A FRAEH T XK SR 254, TS s EL, B

s . o e g e Q=3n, 9 (2)
R, IR E A R HUR SIS AT 70 b, #ExS L . o .
20 41 B 5 HE AT VP A . A SCOR D GTS NX (New ALK 3
eXperience of Geo-Technical analysis System) £ [R . Y{(X;y,z) - Ui=1 Ni(&n, 9H; 3
TEO T AT HEAT AU AT b Ni——BICHIE B

1 BT Hi—— 809 s Kk A

SR I T R 2 R K K B & B 95 X B REEAR ST, ST S M, 15 E

BRI . 5 AR KRR, — RN Fokizsy  RIRBFIDIA RIGE AR

40 Copyright © 2024 by authors and Viser Technology Pte. Ltd.



AKHRHE - 2024 575 55113
Hydroelectric Science & Technology.2024,7(11)

@ VISER

(K] {H}={F} 4
Ko [KIRBERIBER I {0 977 sk Sk AR
VB IE S AR A — S, W S 4R AR AR R
x 5 TREXIEAC T MMy 0, =4 T8 0% R kx.
kys kz PIARLA a i (HIEALAIMIEA, Bl DOse 4t
RIED, fiifay B 1 (e S/KP B I M o, A0
FRIE), MEAEBERBOTAM o i E=4ERAEARPR
TS x LA N ai— 0, F=NFBIRT KR
Aekr Cu, v, w) HEERBFR (x, v, 2) FIRREWURR
e (x,y,2) =R{u,v,w', Hr.
a w o
du du 3ul

ox By 0z

R =
v ov

x 6y 0z
5w 5w ol

sin(a; —0) cosp; sin(a, — 0) cosB, sin(az — 6) cosPs
sinfB, sinf, sinfB;

WRAE G REOR T R BT, 755 A bR & N AR ST
JUATAERE N [BI=[R] [B], M ST iz &/ M s RIEHON
kf = fffﬂi[Bi’]T[M][Bj’] dxdydz = fffni[Bi’]TRT[M][R][B]—] dxdydz (5)

i é q (6)
0 0 k,

B =4 R TR AR 7 8 Y Bl IE D7 1A, 1E
ARITIAN X BIETT R, 7 A B b AR e
FEIan B 1 s

a. W RE T A (Z 1) R SO R
820. Om;  THUHR 1 A de i i A 1130. Oms
DAV A g 5, L1 AL 255m, Riff

[cos(Zt1 - 6) cosB; cos(a, —B) cosB, cos(az; — 6) cosﬁ3]
(4)

M] =

b. FALI
I F HY 423m;
c. RPIA: RBATHA 0L, 7 PEEL 400m.

B 1 AREKARAEGFITEREE
1.1 #EEHH

I FKFIN A IUR s e BV A, 25 iﬂla/'\ N

BN, AR EIEEENER, SeliBlRE R ARET

HEX RS RN FER A PSR AR TR \E'KEZH%IEU: o

AWRE R, A/ )R - SUR R DILTHAE
ToNTERAR G RILAL, Kl Eilid, ERARPGKE
MFNE BIR, AVEUKE . ABBKENE, Bk
FAXTEGR, RIS S K)Z s R PGk AU Z L
P TUENE, @kMEE" . it BRI AR

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

Kk, HUR A B IEE Tk B 20 55 125 A A oy — R sk ket
BIE R R A e ISR SR DY 2 R AR B A
M — BB, 1218 R ECE &5 1) S

1.2 I%Illbl-l-%%jgiﬁﬁy

RG22 vkt € R gisk B 4155 0 2 5 R s A
IKEEEAT N R » <0. 01L/min. m.m, BJ q<1.OLu. ¥4
VR T . M K H L U2 A s B R B
1.0X10-6cm/s, BIZ) 0. 1Lu. Zib, ARG FEHSRT
b, BRI PIRA RZE S EIUE IR 1 Fos.

F 1 AERGNBESHEE
P& Hh 2 Pt | KB ZKE q/Lu | 1218 RE k/m. d”
K& 11.4 0.114
FIR | €'~z | /MHE 1.2 0.012
FHE 2. 84 0. 0284
ik €.z’ FHE 0.5 0. 005

1.3 BAEMERZiEEL

WS M FEAT IR 2R 1) A 4 B AE A, 4552 83m CElHT
TR THED )« HUB R B AT E iR e

2 TEEHRIR

2.1 HEEH

GRUNB AL TSRy = AERERhE e+
R R B U IR BCH B K Sk A, AR i
KA e R 9 B e v 5 /K A2V 980m. 1E 5 B /KA V 977
Btk A7V 975m. FEAKAT V 948m, R /KA e FEE IE %
ﬁmﬁvwmlmmF%m%ﬁiﬁﬁﬁmﬁﬁmﬁ;ﬁ
BRI FBCAE KL TE, W 2 Fros.

/[‘o Ww\

SE Kk

B2 SRitELREY

B3 #AHEMNETEE

THELEL 4 /> S 70 A T AT SRS AT, 400l R
A-A FITH« B-B HTH . C-C FHHEAN D-D FIHE, Wk 3 fis.

41



@f' VISER

KALEHE - 2024 7% 11
Hydroelectric Science & Technology.2024,7(11)

A-A A T 521545 WUR B2 M4 R B-B AL T
FEBSHUZE 50m A8 &b; C-C HI67 T PE S HIZE 100m
frEAL; D-D FITHAL T BE B U 28 200m 47 & Ak

N 378 FEAT R 76 S5 (R 300 5 A D T 3 7 ) 32 3
TN Y [l 7 B 240 R T BRI 5 )32 N X [l AR 20
JEG I STt N g 20, SETHAE B ARIRSES N oV B B At

THER A S SRR AR A, 55 P2 DU SR P B /R ~ R 9 R U

T3 R FEKFIAR AIHE X A7 7 R 3 2 S 3 3t 2 ) ) 2
PERES B, WK 2 P 338 R Mk VA 5 5B ik
AT — B AV S0 TR RS N RS E I, A
UL PR T PR AN 31 LA B 2 PR A Sl 55 5 ]
N T BRN RS HRTTH R,  PRIEMIS I — 20k,
ORI BEE [ E LR BRI A 2 g oy A 1 o, 3
Sl R JZ BN ) R SRR -
*2 PNRARBENFHESE

HTZ PUBTSIE | bt i

Ay , MEL 7N A
a4 (kN/m o (° Ol (MPa)|  (GPa)d G

YUE Rk e, €.2°| 27.0 |45.0| 2.0 18.0 | 0.25
Wie.z 26.5 |35.0] 0.75 15.0 | 0.28
22 HEIR
AR FBATRAEE, SNSRI 71 T,

Wk 3 Fis.

®3 BRUHEIR

UG — &5 K Ged WUR UL M EREi, —# g
e o DX A 3t T AR 2 7 5 5T 7 380 T JE 7 i
5 R KIS AL AT TOUT, BUET
BASRUT R 4 Fios.

*4 ZHERERXKOBE. RE

T LA MRS HIUE

s || T L Bkl
i gy KIBRERKME | UEEKE n/d e
k HUORAE |k HUME | & HUKE | k BUIME
980 | 0.32 0.20 | 0.037 0. 002
977 | 0.35 0.20 | 0.040 0.002 | JUHME
A 975 | 0.33 0.22 | 0.037 0.003 %iﬁégﬂ
Bl
948 | 0.25 0.11 | 0.029 0.001
980 | 0.61 0.63 | 0.071 0. 007
977 | 0.58 0.56 | 0.066 0.006 |FH5
B-B WA
975 | 0.51 0.73 | 0.058 0.009 |ypanr
948 | 0.24 0.28 | 0.028 0. 003
980 | 0.66 0.71 | 0.077 0. 008
- 977 | 0.62 0.57 | 0.071 0.007 |jiby
975 0. 57 0.74 0. 065 0. 009 il
948 | 0.35 0.36 | 0.040 0. 004
980 | 0.34 0.25 | 0.038 0. 003
977 | 0.32 0.23 | 0.037 0.003 |y
b 975 | 0.31 0.31 | 0.035 0. 004 i
948 | 0.28 0.29 | 0.032 0. 003

WV 980m, RV 905m BIE Rk WUKMA /ME

FWEYVITTI, RV 905m BIE Rk WUKMA /ME

FWEV9IT5m, RV 905m BIE Rk WUKMA /ME

WV 948m, RV 905m BIERN K BUKE. /ME

2.3 HEAEIMIER 2

FET {23 (BT B S 400m X 678m X 310m, AEIE 3 #if,
FEADUR A WU WA R BiEifER: . A R MiE 30
MHCR 782823, 1 AUEHCH 144216, WITFE 4 FR.

B4 ARITEERTMIEE
3 IRIERN
3.1 R RRINE R
DA IR B35 e (RO A7 A5, U H R KLE K e 3
TR 55 BT R ARE 51 B AR TR K AL, SRR N A 7

42

SRR S, KPR RARIRE. @it
IKITERT SN KT TRR BEAB R K, BALB ARG IUR B R,
P BUES S UNSEE SN YW, @l ] 10) 2 3 UE Y e NS N o
R BT KT ) 7K e FE RO, 18 BH 2 3 9 52 B 7K
S B O, KT R BOR AR . T
ZE AT

(1D BIEFRH k CMEF/MED XF 7K I 786 B 5L
N, RHAGEFEIAECR, 1218 Rk (K, K

(2D B KB ERE 7K T80 FBE S MR, & /KA Bk e
IR DI FE TR

(3) GHUBIIHAE T e AR = A 7K F 7K 7
BRI, BREEM i<<1.0. AHXISRE, #ITH B-B A
[l C-C I E AL, KPR AIBREEER, 155 0. T4,

3.2 FIRIAEMEIE RS

FRAE SIS IR AR 3B 45 TR T J: - B /KA V 980m, Vv
97Tm. V97bm LRI P = AR (R K ) 7K e FEAE
BONBET, AR, &K V980m Tl FKSIb6E
EIRR, W L0 (RPE/KALV980m i) J@FF
IR GBS IRIBIE S0 RO 1) R Ui R X S B
HUFRZE R % 50m 42 100m X35, [KIH R TF5ITH B-B A
C—C MM B HIRRE TR RT o AR I e e A
5 REAGHUS R FAS AN R — 8 [F—A PRICMA%

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



AKHRHE - 2024 575 55113
Hydroelectric Science & Technology.2024,7(11)

DISPLACEVENT
™,

+1.17941e-003

0.0
H——+1.05473e-003

0.7%
+5. 55970e-004

2.2
+4.312816-004

7.

3. 065920004

179
+1.81303e-004

a1
+5.721426-005

SOLID STRALN

mmmmmmmm )

OLID STRALH
E-KAX SHEAR , Hon:

a4

A380a-00d

oo
+1. 40016005
I

S0LI0 STRAIN
E-FLASTIC , Mone

B7 EHKVesom TR B-B (A 56-C (fF) HIEZBHRNTE

TEVIEIRA T, RICE A& foe . Bk, 247
LRHB T 3 o Ra e . R 3B REE KR A AR TS L,
XEHIAEIRAS T IR AT 7 3%, 7ERLIERL b4 B & /K AL
980m I 1213 ¥ B 18 T8 i e

M 5 A kn: EE KAV I80m Tl K, fELEH
BIRKBEIERT, BRERTH R A 1K A 8% KM
9 0. 55mm.

ST A R S, AR B AR B
eI BYRNARIE BRI (HERHED (ERAL, NN 5]
T, BIEBIR 2 Ab e A s BY RIS F /Nl R A |
B RAARIIRAL, — A A B LE W shfi =4,
b, XA AR 2 R AR B AR T B IR . B 6 43 AT
AR GRHUIB U 5] (% 9 T ) B K BY R AR 1 AR N
0. 05%0, HMNAFEALIER /N. B 7 ATH: SeHUBR S
H RS RSB N AR R, BIBIE IVERR, RN EH ¥
(I TCTIEIR o S84 BY AR B AP AR P LA SE . TT R
FEKFIR LA IR FE SIS IR R 2 fasE 1o

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

(5% k]
[1BRH X, B XE, ROk FREAFBRLLE NS R4
A LI). AR A TA %4t 2003 (2) : 22.
(2] XA, R EARRA TAEH R (T]. AF A THE
#it, 1996 (3).
[B1ER3EF+. T RFE A sb K ME RS R AT T & [T]. A&
Fl A H A, 1991 (1).
(4] E, & EAIESE N MEHEMBE B ZH[T]. X
Fl A A, 2001,32(5).
(BlBR#ZE. EF T REAEG ZE R 7 AR M. A
M- AR AR AL, 2013.
(61X 4L F+, B =, AHARE WM 77 ik R EHI[T].
AF| 5 H S T2 %%, 2010(8).
BN =& (1991—), B, LEFHA, TEF,
ML, FEATEAYTEAET SAMEZ 20N T E; *
BEHEH: =& (1991—), B, LEAHA, TEF,
ML, TEARTIEAYTATET S5 A4 EN T,

43



