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Experimental study on water head loss of
L-shaped fractures with different aperture widths

SHU Longcang, ZHANG Chunyan, MIN Xing, KE Tingting, TANG Ran
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China)

Abstract; Laboratory simulation was conducted to study the water flow in L-shaped fractures with different aperture
widths and flow velocities. The results show that the water head loss of L-shaped fractures increased with the
increase of the aperture width, and the water head loss can be approximated by a quadratic function of the flow
velocity. There was a linear relationship between the quadratic coefficient and the aperture width and a quadratic
relationship between the monomial coefficient and the aperture width. Finally, an empirical function of the water

head loss, the flow velocity, and the aperture width was obtained.

Key words: L-shaped fracture; aperture width; water head loss; flow velocity; laboratory simulation

H ] VY R M XA TR A )z AR 254 T km? 2B X L T AR, Rk S8, K B IR = (BT 1 i b
AIVRA R GG | 1R AV R R AR K LR R . I, TRV R A A DR KIS B
BRI SE 0 T XK 0 2% DA B AT AR A3 i DX K B R R LA R

o L AR B A KA B K 31 0 S0 B 25 ) ROBE RN, AR 7 B 1 2k B BB A B AR ME U3 o
RGN TRES G AR AR BRI I 5T 3 e A AL O SR B ST A T B K R BRI
BB, FRERETLL B I A SRR Dy B R 4 Y B AL JRIC , 2 B T ARSI SEE AL, BRI
A0 3o TR A X R K IS B R EA TR ST, RS T BEL ) AR A O e PR R A A AR L
Pyl 5K S Z R AR EOC R, BN Quinn F X RLBUK T BRTE A RUEEAT TR, S E
ST IRIF S 50-300m P4 TR BB RI RS T T — R G B L S SR A T, B AT AR N O E AR ST
7 AR S WL RS SRR B LA . PRI DL TP AT R S A S S R Y T P A TR
5B S U B LK 1R

W EEL. 2013-01-10
E£WMAE . EXHARBSH4 (41172203)
EERN. " e(1964—) B LI RN Hdz  t, FENF KRN S8R K 5AESHENS, E-mail; leshu@ hhu.

edu. cn



384 WK AR R ) HaE

ZRE TN BT AR , R 22 LI AT BRI 58 SR LA R 8 T8 5 28t 8 28 SR R O AT 5 X 42
BRADXE L AL RB AR OK K SRR BIDTTE . AR SE PR MK LR R 2 A7 A, I LR SRBR A 5T
HAEEE L, EE D LIBRENITTEN R, SO AT LB 2K k35 5% 55 BT 58 K oK It it 18 10 56 &
ARG ST T ZO LT [ 5 [ IR G 0 1 i sl S 4 T A 114 SR BT 1) 2% - A 8 ) RS T ) 7 S B
E A, I T L R A ROT 5 2t o0 2% A8 1 ) A AR v SRR BT AR B4 RO — B

1 e RENRE

1.1 REEE

IR E R B AL H Y 4 FOASFEBRTE A LB, K 1A, SRS 1R, # A 4 R (&
Fe KA AR 4 R4 1 R/ [R) 9 3 45487 40 0 % 422 4 RS TRIBR 58 i 24 B ) | e AR i&ds 1 A (S h
HM20-1-A1-F2-W2 , 55 FE A 0 ~ 100 kPa, K5 B R+0. 25% FS)

B e X A BRK A IE S O Y I o R T KRR AR B BR TE 43N b, = 1. 354 mm, b, =
2.083 mm, b, =2.429 mm, b, =2. 967 mm, SAB AR ] e B ¢ = K
3em, MBEK L=L,+L, =20 cm, 40 1 7R,
1.2 KIG[RIE L,

IR BN EEAE 2 s, B 2(a) 5K 2(b) i E i
HRME— X BIEFRIE A LB BLIEN) ,J5E T LB

2 / N
P12 (a) i, RLZRBSE AT 100 AP A8 7K S T 255 1 T, BB T
TR RWTIT-S L IR SRR U 10 2 7 BB T Ay 4 ) T, % 4 A 4 L L
il i A1) e (R AR 115 2R T A R/ AR — B i P
ERb 1 Jay oKk Sk P 2k n] 2 :
HAL 1Y R k%?m?%T I ) D
H, = % + hﬂ + h/z + hjl + hjz + hj3 +h, (1) Fig. 1 Sketch map of L-shaped fracture
N} N
_____________ KIIZ,
LB m I
) T N R o 0| EEE
A feba I A KA

he K h,;
(@) 17 LIERBR (b) J L JERLR
B2 RABEETEE
Fig. 2 Sketch map of experimental device
() 2, P 2 (b)) H LA A R AL 10 O B 7K T Ay i o T, BRC/K TR 2 T 7 %) R T 5 34 78 O 1 el 7K i
T A A2 ) T U)X 2 ) T 27) B D7 7

2
av,

24 +hy +h'y +hy +h, +h] (2)
K H  H,—F THBRRA T K2 em;a—3NBERIEREL W a=1; v, ,0,—F THBFEMT
HE KT RE , om/s 5 g—— T ST BIIBERE L ¢ =980 em/s% s, , by —— A7 TEALBR A R K o i ok
S (Hh TR B R, VBN, B oy 1 B T Z8W) ey hy—— 47 TR Sk P
SRR S emshy, by — A7 TR F Sk 5 K B AL B R K S ems hyy by — T
TR SR S AL R 3K KRR ems sy hs—— TR SAF T Sk 5% B4 A0 1 )5
TR em s h, ——L B RLBRA K KR em

FERE— %] ¢ P2 (a) T LB TR DFEY Qs AR — N2 0, P 2 (b) AP 8 i RN 0,0
TER R R BT KSR RN RS A 5, 2 Q, =0, I, B 2 (a) (b) 2B X REAR YK Sk A0

H, =




555 9 K, % ARSI LIERBUK KIS 385

S hy=hly, hp=hly, hy=hly, hy=hl, hy=hf ME HE(D) & (2) 17
ow12 ow22
26 " 24 (3)
A2 (3) AT, XA — B TE A 2B, T B 2 YRt AR T Ak sk 22 |, R, LA TR o,
o, MEATERDK IR Z LI K Sk b,
1.3 RIBRE
REGEAELTRAT . (a) BUBRTE N b, BIZEBR, P IRIE 2 (o) BRI AE B . (b) WK EHEKE, KR
LIERLBR D AT e A& RS 5 i R G e s 8l , B K 4R fE 2 0-0' JL kT, (e) B A LB
Bl , E A R0 AN 2 (b)), K B K KN B A L 3T e ) AR s 4 1l R 48 I IR e S 2K
P, LK 2R 22 0-0 FEMETH (BLETBRTEA b, MIRBIRIREE ) o (d) FEHEEAE R RIBR T8 12400, 24P
RN — , F5 S R B 4245 422 ) 43 IR SE N b, ,b,,b, 9 LIEZBR R AR 2 IR 3,

2 REHEAEES T

TEA LB RBERE R 4 YO, 2 A R 5828 1F T 8 M0 B KSR by (R =hyy +hy+hy +
hy+hs+h,) 5L DR A SC R ML (18 3) N 3 /TR FE ) HGE —E B2 PE R BR ST R 15
B SRR, 5 S PR BUARST | 2R W s 25 B A

TEBA LIERBUERLR 4 UGRE 06 2% R 9 22 51 (78 T 38 1R/ TR] ST 4 UG 26 1F
KSR ZERE i (H Kk 22T AR B K AR R LA ] BIA R ) A2 R 2 oA — B (K 4) , K14 3%
1,4 YOEe B — 2, 5 PRI DUAT , B B 5

hw:Hl _HZ -

70 [ ’ AA . B 80
L] & o * %
60} i s 70 .
50} LR 60 4
Fis 50 X
g 40 r ..' “AA ..o .. .o <\E) 40 x"‘
< 30 A = a7
s .ot s b 30 Xo S e A
20 S e . b 20 = - EERE2
0f A e USSP « MEREAT 4
PR AN : 0 Ee— ' ! !
010 20 30 40 50 60 70 80 90 10 20 30 40 50
v/(cm-s™) Of(cm*-s™)
B3 AEAMEEGTREEES/KLRAHY ORET L% B4 ZHREZFEHETALEZEE5HOREXFME
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