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Tab.1 Crack cases statistical of face dam
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Typical profile map of face dam
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Tab.2 Main material parameter em/s
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Fig.2 Mesh figure of finite element model
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Fig.3 Local water head distribution
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Fig. 4 Relation curves of flow and seam position,

slit width when single seam fails

(DHETERE W, FPEE R BT R i 5 4%
TERARML., HE 4T FH Y HENE—E
B, 24 4% Ab 3 ik BE 4% TE 3G MG K. AT 3 45k AL
iF, 48 56 M 10 mm K E 20 mm B, i 5 38 hn s
JER 0. 11,20 mm #| 30 mm ¥ & 3 hn Bk 4
0.051,30 mm F| 50 mm WIS INALEE H 0. 027 5,
JIT ARG B e B I R 2t G A T SR 38 A5 3 U X 1
B Ui fi 32 5% 301 % 301 558007 5% Vie) Bl 42 ‘9 145 KT e
PIUECH

(KM, KB 5 MR AR E SEK
F Rk, RIS THEH. &% —FE

J(L-sY)

] B 300
LS =3
& &
= i 200
® ®
[y 100!
0
20 40 60 80 0 140 160 180 200 1X10 1X 1X107° 0.001
n )
(a) R4 S A [OES>E

Bl5s AHERBESEK SERBXAME
Fig.5 Relation curves of flow and seam length,

permeability coefficient when vertical seamall fails
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Tab.3 Seepage flow through fracture in

every failure condition L/s

SR ERIES 10 mm 30 mm 50 mm
Flge O HLERIMR T gedeak 2.99/3.03  4.33/4.42  4.83/4.95
Tost  REERIMSR T2 ek 4.34/4.39 6.02/5.84  6.23/6.34
T FaERINeRL/ T 3 aedesi 3.98/4.03  5.44/5.54  5.97/6.09
FAsE  FEERRFARL/ T4 sk 3.70/3.76  5.25/5.35 5.82/5.94
Toss HEEREERL T 5 aksk  3.43/3.48  5.01/5.11  5.61/5.74
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Tab.4 Maximum hydraulic gradient of each key position

when single joint failure and vertical seam all fails

BE SR BEBBRN (mes D)
/mm e T1g Fase F54 5.0%10 7 1.0X10 0 2.0X10 *
10 2 17.990 25.070 22.230  33.46 25. 68 3.27
30 24.290 33.620 30.680  39.03 31.71 5.88
50 26.080 34.940 33.260  40.22 32.93 8.06
10 aFEZE 0.120 0.090 0.080 0.03 0.14 0.28
30 0.160 0.120 0.110 0. 04 0.17 0.51
50 0.180 0.130 0.120 0.05 0.19 0.61
10 BHFHO 0,008 0.009 0.008 0.01 0.12 0.22
30 0.009 0.010 0.010 0.01 0.15 0.42
50 0.010 0.012 0.011 0.02 0.16 0.45
10 BiBifEss 32.910 32.860 32.890  29.87 27.89 24,32
30 32.760 32.710 32.730  29.63 27.36 16. 69
50 32.570 32.550 32.590  29.51 27.02 13.39




e 126 - JKoOoHOBEOE OB 2023 4F
H 2 4 AT . (D B 4% 2 At S B B RS . A
2R KBV O ROk s 6 ZEip

B T AL (H T 1 Ak T S R AR 2 X
S5 RAG AR B, Ao E SR H T R R AR 2 DT L 4 o
B IIRE, 7 1 SE JC R o U 2 B KoK 7 B R
B R AR s B4 SR L AR R X ROK T 3 R 2
35, Mt P2 A R 0. 17, P68 28 3] TR 4f
(95 15 VR 5 B 2 2550 HoF o8 Ab i R K g 30k % i
ZLEEN B B TR /N R G (7 1 SEBR AN , R EE
HH T LS G 0 Ui B /N T UM S T i Vi T AR
DA N A b ol NPT O [ Rl S w2 [ D2 S S S
Wi 2 o7 ) T R T 26K R b B S T
TEK Sk 200N s 2% 3% 2 A i B3 R 25 G B
I d5e KK T3 B B ¥ 16 SR VEE LN, S8 0 R BE K,
QIEER BT BE Vi sE A, S5 M 4 B — % B
HZ BT R OB T O AL B K K kg i A
PO 3 3, HLIGRR RE ITR ] > A Y i B —
Al FAE e KK T SR K R R AN S {H 5% T 4
KL FHOB PRI K W K/NIF A Z 58 585
JUT A A5 X 0 A7 38 2R L 110 2 S5 A 2R 3 SR80 o
B, B A0 Bl 2 T 1) 38 R T 08 S 5 4 SE X B
W 4 A %) 38 e 52 i AR /DN, BRLST 4 B 5 1 R I e o
LB RE L Ry 0. 01, O T B 4% 3 K I 8000 ity 15
BT )R BE REGE W 1 E A KR AL 5
SR AT e K K T 3B o A G T B 4 Ok Rt AR AR AR
K, HBEH)Z B8 R BN AR A & B KR AR Ak, i B
B A ZE B 0E RO DB Y OB i
T B U FAR K T 3 Bl AR 208 0 R R B R
EEEFEMIELEEREK, YR)ZBEREE L
1X10 " m/s Wf i 3t AL 5 R8s 3k P S A
B 55 2 I A B R 0. 15 Y, T S EOR L AR
BE I, AR SR 2B 0E R BCIOE TR
1X10 "m/s P X T B b, M8 )28 0%
AERT 1X10 "m/s b, KPR ZE B 5 R
By 3 R MR IR BN s /T 1X10 " m/s B,
B i B B AR 2B 8 R B 08NN RS O R
BIZBIBEREOCH 1X10 "m/s FE—IhF A

a. FLAE SR K Sk SR IR A A AR AR A
Tob I 4 T AR A 35 T e M A DR B AL B R K T v
WA R, SRR /K T 3 B A R 3 A 1P R R
W B R R AT R HEIE#EAEH .

b. 2B FE RE KN T8 2R AL i
TR, e 5 R N7 e A /) 5 B AL et B G A
BBALIK 7 33 o 359 I 24 % o T R I T 3 K, g
Jin = LT AR O RS

c. Z BE R I A5, o 24T A AL f AT
PABE R RS FOR AT IS, Ha Rim T4 4.

d. YHREBBREMEIT 1 X110 m/s i, B
iR 1AL S5 VB 37 Y o A B S )2 I U
0. 15, FECRI AL B BRI L) #)Z1E R K
WIERTBIRR B E RPN ERE XEE, &
WHREBE R BCHE 1 X10 °m/s DimE /N,

e. B i T Sia AR 2k s ag it K &
2B E R BTG E N, ER RS
o o R
S % 3k
(1] THER, SR, 22 R Be. i W00 % A A 24 4% 1

BWILE LT R[] ] K 5Kk TR SR,

2008,19(1):15-18.

(2] W&AE, BoBAE, A T M. T0AR IR B 4% & 1k 7K 2K %%
BiA BRI B LT, & L J1 %, 2008, 29 (3 T
1):145-148,154.

(3] skmg, sk b, Poal. T Ak ok A 300 i Al b B0 4 4 T
THB A HTL ] KR 23R, 2005, 36 (4) :420-425.

(4] W&, n Ak E . 25 G 8 DB AR 7 Ak A
W0 Y dsr i i o A LT AR, 2018, 49(18)
103-107.

(5] EEGTR, B, flion. V5 A A 00 1 A 42 4%
BB T S B R AT g5 [T ], 7 b AR AR B 3 K R 3R
CHAAPBIERRD .2006,34(9) . 171-175.

(6] R4ER . WIEM . bhas. 2R RSt R B i
PRI FEL) ). =K 1 K L, 2008(3) : 76-81.

Study on Concentrated Seepage of Face Rockfill Dam After Vertical Joint Failure

QIAO Bei' ,JIANG De-jun’, LIU Yu-lan®
(1. Laboratory and Equipment Management Department, Chengdu University, Chengdu 610106, China;
2. Dadu River Basin Hydropower Development Co. , Ltd. , Chengdu 610000, China)

Abstract: The structural joints of face rockfill dam are the most important part and the weakest link of the seepage control
system of dams. Taking a face rockfill dam as an example, the position, width, length of vertical failure joints and permeability
coefficient of cushion area were simulated by finite element method. And then the seepage field law and permeability stability after
water stop failure were studied. The results show that in the case of single fracture failure, the position, width, length of fracture
and permeability coefficient of cushion are positively correlated with control factors of seepage flow, and the length of vertical
fracture and permeability coefficient of cushion are the most significant. When multiple joints fail simultaneously. the seepage
flow at cracked panel can be calculated by summing the failure results of single joints, and the results are safety. At the same
time, it is suggested that the permeability coefficient of cushion should be 1X10 °m/s or slightly smaller. The results can pro-
vide reference for the design and construction of similar projects.

Key words: face rockfill dam; vertical joint failure; cracks; finite element; permeability stability





