552 1] KoM oK B T B ¥ i No.?2
2010 %6 H HYDRO-SCIENCE AND ENGINEERING Jun. 2010

20 AR T 4 K 7 B 2 5

HEE, 2FAH, T@W
(PHACRMEBLE K2 KRS HR TR2%0E, BEPT i 712100)

T Fesh I TR T, w5 RS 1A K A S ) 07 7 2 R A BB K R, B 4 K R 3R
{BUE REEIEAR 9~ E R IRE | 248 10 25 3K TT P 5 R 38 B2 IE s MU AR Ak, FE B 00 T, 4 1 2R EE A 30 ) 4y 3800
N PR AR A B 5E AR OK TS B SEA], o A T SREE I SRk T AT R HEK R FNSREE ) 4 5K T 5E
JEERT S P B R RN K T K% SR 107 5 B2 TR 1 4 52 Wi LA . F 5 2 U, i 238 4 100 5 K T P 5 T 8 ) 348, e R
K B HTHE R, 15251 1 B A BRI K P20 GG /K R Y 1. 798 4% 5 Bl ) i 2448 T2 BE 1S, B KR 7K R i
IR 5 B LB HE K AR BN, BN K T R 2R3 B TR U 1 R

X 8B W g S BHIOKIE; TR e
FESES: TV642. 1:TV312  XERIRIRES: A XEHS: 1009-640X(2010)02-0045-06

UTARAE , — KA BE 1 = AR AR B a BRI, R AL 0 i v A IX . TR 4 37 it T o e AN T s
Gt 227 AR SE XS SEE AT R T T T RE 2B MR BUI , A R RLE Y RINE KR,
i TR ) SREE AR S DK ST FE AR T AR X L R S B RR AR IS WSk IT A 4 K AR R
QR B2 284, T KR AR PE LB N TR, 7P 5 2 5 R BR AR 1B 5807, il S BOREER) AR, &
By E AR SN AS KT A AR R SREE ROARSE T, 1 S B RIS MK e 1 A B OR/. HERE, e TIREE LK
B R B8 YK R T3 43 A0 BB S 388 LUE /0. Tinwai 5510 IS 1858 17K g B 45 Bt v 4 4% N K s ) 43 1
Visser %7 IFSY T RLAE LRI K TIF PG 15 100 445 5] ] 11935 325 3 R 100 RS X B 9 7K R 1 B2 ). Slowik 5513
IR SR TR B 2L, DA DR P 5 I 284 PN e 38 R0 i s 9 3 4%, RIINHITE 1 AN [) 5K T i J32 et 4
PRI B B2 A Bt N ] P A2 (RS SCRIR[9—10 ] 54 T 1 48 K B oA B A o3 T A, 45 21 SR I I A
R TE 2048 3 T i3 X

A XSS A K e ABIF TR 2 A SRBE 12 ST IR DL B HEAT 1. A SGE I BUE REAETEAR R4 2 kT
P B RIHE KA D0, A N WAL A R i 1, IF 5 A e 3R 5222 Sl 1A R B W sk OT P i 0L B
SEN K AR A MU | I I HTUB2¢ 3 2% 2R B T 58 B2 IR 5~ HEA T 20 H | LA S iR ir 2800 I i 0K ) B 2R
oM B E A

1 KB E 4%

AR AR RS 25 P 258 P A S JE pV = B 5 AR ) AR o 5 A 188 T i /0. v SRR
AR FE AR PE , — R R 280 B(m*/N) FUABSMER & £ (Pa) R &, KBRS R B Fom IR
H8 0 B R 7 BT B S R TR A AR R B AR AR A i, B

B=—dWV
dp

(1)

Yrfs BHHA . 2009-06-02
E&WA: EXARPFILSRBITH (50779057) ; PE A A MPBHE K@ A A 5L 4 % B35 H
fEE R 3T (1987-) 4, WIm B BE N o8 A, F NI K TR BT, E-mail; zzf1007@ yahoo. com. cn



46 KoM ok BT O BO% M 2010 46 A

APV RIBRAIREL dp AR AR R dV NTRIAR IR AR B E Sl B OEIER, B
1 d
E=g =" @)
HE T KRR R E=2. 1x10° Pa'"™) | FEARMEAR/N. 7E B e 2k AU VE R, & /K 48 5K T A &
w48 N I AR AS B R PRTTRS 5 RS K AR B R T G RGP S 2 AR B v, 4R K AR BT A2 1)
JEJ1 p, =0, MOKIRM AT R 46480 v, B = A T p, A
EdV E( Vl B Vz)
p2:_7+p1:T (3)
24 BE P 75 g PN KA AR R S/ N JEAR R 1Y 1./10 000,510 000,11 000,2/1 000,3/1 000,4/1 000 F15/1 000
iF, X R AR S p, 40504 0.21,1.05,2.10,4.20,6.30,8.40 £ 10. 50 MPa. ] UL, B K (AR FIARALAR /)N
W= AR KIN Ty, R A 5T 80 e 280 T 2445 N K AR PR 406 7= A2 B R T, %o 4 B e 100 46 24 4 1 R
AR

2 MK EFER

IR W AR — A Sk 244% TN 2 TORR MR Py 1) 21 0 15 28 4% | A F R e RS (LI 1), 544%
TR TN
=l (4)
Kl ia, b S AN RAE I SR R 1w, K 2.
SLHE IR IR TR V, = 0.25maw, (5)
B AE S S R, 2488 HF 11 58 R A 5K T R A
v = Asinwi (6)

AP A R ; wjﬁﬁi Sl 2 5K T B0 77 1) D TE [ ( ILIRT 2) .

Ar

l\‘ a
g
\ \ %
£lo X = o 20 3nX0 ATfw
‘—_// ] i £/s
[}
B
a | =
| R
™~ AL
R 2 BT ik
Fig.1 Crack shape Fig.2  Velocity of crack edge
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Fig.3 Water pressure within crack during an cycle Fig.4 Ap,./ p, with different crack opening velocities
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Hydraulic fracturing effects of cracks under dynamic loads

ZHENG Zhi-fang, LI Zong-li, SUN Li-li
(College of Water Conservancy and Architecture Engineering, Northwest A&F University, Yangling 712100, China)

Abstract; Large additional water pressure can be caused by water carrying cracks’ fast opening and closing,
especially when the cracks are in high dams. This additional pressure may make cracks appear in unstable
propagation. With the assumption that the crack is semi-elliptical and that the velocity of crack edge accords with
sine rule, a calculation formula is derived to calculate the additional water pressure in cracks. The effect of crack
edge’s velocity, drainage rate, and crack edge’s initial width on the additional water pressure and stress intensity
factor is analyzed by use of an example. The study shows that the maximum additional water pressure increases with
the increase of crack edge’s velocity, and that the maximum additional water pressure in the example is 1. 798 times
of initial water pressure, but decreases quickly with the increase of crack edge’s initial width. It also shows that the

maximum water pressure and stress intensity factor increase quickly with the decrease of drainage rate.

Key words: crack; dynamic loads; additional water pressure; calculation formula; example analysis



