2014 4 5 A
B35% H3H

O K AR (% W)

Journal of Zhengzhou University ( Engineering Science )

May 2014
Vol. 35 No. 3

XEHS 1671 -6833(2014)03 - 0090 - 04

FERARBNDSERREZRHR

AR, KME, KB, MEE, KOW, ETHE

(LIRIN R Ji2p 5 TR 22 B, TR KM 450001 ;2. 5 b K% ERFEE S L AT RERES
SeHRE VLA RN 22111653 T g 48 BL 3T b 5 5 BL 30 v L o 4 S 4 2, T R AR A 454003)

W OE ATHRT A AR LRI TSRS IEBLEIRTAGYm, RAEGESE Mo ks
X, AT LA BELRADEZEREE. FRA L. EAER T, AANRENBRH A LT, BEFR
N RAANRE LR, LRRE BEAOALARTASS, AERAABELWMEN, H2HEL, F5&
AUEAREBEZTEADS TG FREREAV  AALBH T BEIME AR w2 E HLKRHE
X, BEAZHEM TN AREEMEA N, LML T HBAE TR A LA AR B 0L o) & 3K b M
B B R RS T ABAMGENEETEA LML E G X MG K.

KEWF: FAAAAW;EBE T ;IS E; LA 8%

RESHES: TU4S2 XERRAARD: A doi:10.3969/j. issn. 1671 —6833.2014.03. 022

0 5l&F

2T HMUEZIEN, i TR EA 5L
TR, S BB A Z B S AR KA
i T LR AR F X Fh 58 AR 1Y AR B &l A AT
eI B™ H Y TR, DT WF SR AR A s B R
fi 728 TH A B W A O L S s 7 S AR TR A R R X T
TR HEAT B B4 A b 2 S8 B
B, A5 T Rt 2 39 0 L P Ak X A Y
B AR T AR i (0T 9% 5% 22, T 6 IR 4 g 3 24 R Y AR
AR A WL K. A 5l 5 Ay 0T % I
7 YR ST A AR AR Y 0 Dk, BE AT T AT B R
Oy A A RS UE T AT S T . kR
2 3 3 X A IO e TR S SE R IE YL 18 B T R TR
H55 68 55 A 1) N g ) N7 AR A AE OGP R A e B
2 TNy i A T R A R T i BB R
BRI [ FE P A X 48 e J2 A A T A i
WHEAT THFSE. E 75 0% F) o g 2 SR R
T 55 e 2 10 B R R 25 T B9 A8 B B B 5T
R GG E R A T ARSI BL .
ZHANG 25" 5% ] Z2 F 77 % LA 45 1 F 4088 4
M AR T B DR AT RIE S, 38 8 T DR 41 R B
S AR TR L B S I 1 4 SR LA

W B H:2013 -10 -22;f&iTH #5:2013 - 12 - 10

Li 257 5R 2R AR AR 5 78 T8 S 36, 1 43
JZ SRR R TG 77 1 I B 2 Al R A A%
a2 .

DAL IH 2 2 3 ek >R ] 7 P2 B ol 1) T 44 00 PR
LY S0 7 1, RS [a] ¢ b e B LE 461 A0 A [)
FE LG R X SRR AR R A R, BE D S PR TR
SR AT FE A9 4 A

| FEeRERBTEHEEERRSHT

FEAT ZAE T AR PR 7™ A2 14 17 7 A% W
IO 157 DAy B 1) ) R A, AH O SRS e A S B
B ) 5 AR A Tk A S A AR AL, B R Bl
AR E SO T (E B0 LU AR, LR AE AR A
[7] 9 S 38 A I AS [a] 9 mi o7 4 . 7 3 4 58 303
BRAS T At S o B I T 4K, FE S %
G AL , B4 5 9 T8 B R A LB S
3 8], W 77 GRS HE R, WS R A 3T SRS T i i 7 4
25 B (A 2R 4 A AR e S, I R ) R
5 L U, T R BT 14 A8 T A AN W 2 3
AL O T A RO B T S BB AR AR Y 0 R o
B A ORI, 2R ] sl SR 3k, RIJE 2 FE a3
BN g — AR TR B AT — 55 A e I T R Y R
HRIE LN

EETWHE : H5 A AR E RS R H (50709030) ; H FE 47k KA BEHIR S 22 40T R 16 58 5 9246 2 100 H (13KF04 ) 5 3]
T FCITH O 5 RT3 A S ZE T (WS2013A04) 5T I 48 1 SR B4R 7 i H (2011B410004)
YEE BT BRENI (1973 =), 55 T g XS KB R 3%, W, 2 2N S SE HURBUK I3 R PR T 5%, E-mail : chenjg

@ zzu. edu. cn.



PR M, 26 - JF 2 s R B Y 3) AR TR AR A SR 91

53 4
R 7 SCHA 7
e, =(l/E)[o, -p(o, +0,) ]; (1)
e, =(lVE)[o, -u(o, +0.) ] ; (2)
e.=(lVE) o, -p(o, +a,)] ; (3)

S v 7 IR B A e s A 0 BR T S 29 TR
A BRI A e, =0,6, =0, 30 (1) . (2)
CIECE

o, =ulo, +o0.),0,=pulo, +0.); (4)
HE— P B AT

o LO'Z,0'3=LO" (5)

X =1 —M 1 —M zY
2 (5) 4 A (3) ] 5 il i) R 4 0] BR ] a2
YA T R RLARE ) A AR E
(L =2u) (L +p) O
=m0 -u) &, ()
K HIARS L 5o, IR T R T7 50 R 5 ) o 75

2 F2FREREETHEEIRESH

2.1 ZRWAHE

FE BB AL SR K 7 AR, LR BE SR
TeRb I HE 102 BK e Rb IR IE B, K985 100 mm
x50 mm x 20 mm. LY Ny 4 FC LK TP,
TeRbBCHI L R 20500 1:2,1:4,1:6,1:8, FEIHY)
JEPBE hy, =20 mm. FEHURBE AR 1 s,

(a)

B1 k£eFERNKEER
Fig.1 The model of partly-filled fracture
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Fig.2 The stress — strain curve of filled

fracture with 20 mm width
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Fig.3 The deformation modulus of filled fracture with different width
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Fig.4 The stress — strain curve of filled fracture with

cement — sand configuration ratio of 1:4
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Fig.5 The deformation modulus of filled fracture with different configuration proportion
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Experiment Study on Dynamic Modulus of Deformation of Partly-Filled Fracture

CHEN Jin-gang'*”’, ZHANG Shu-xun', ZHANG Jing-fei' , LIU Wen-wen', CHEN Na', WANG Ming-hui'

(1. School of Mechanics and Engineering Science, Zhengzhou University, Zhengzhou 450001, China; 2. State Key Laboratory of
Coal Resources and Mine safety, CUMT, Xuzhou 221116, China; 3. Key Laboratory Cultivation Base of Henan for Gas Geology
and Gas Control, Jiaozuo 454003, China)

Abstract: In order to investigate the effect of the deformation characteristics of partly-filled fracture on engi-
neering stability, based on the experiment method of normal compression and lateral restraint, dynamic de-
formation modulus of partly-filled fracture is researched. It suggested that, the structure of filling medium be-
gan to change owing to the effect of stress. The filling medium was smashed with the increase of the stress. At
the same time ,the fracture space was filled with granules of medium till the space was full filled and the medi-
um became dense. The result is that deformation modulus had dynamic characteristics. The experimental re-
sults showed that the deformation modulus of filled fracture increases linearly with the increase of stress, at the
same time, it has a high degree of reproducibility. When the filled width is same, the deformation modulus of
filled fracture decreases with the decrease of the configuration ratio of cement-sand. While the configuration ra-
tio of cement-sand is the same, the deformation modulus of filled fracture increases with the increase of the
filled width.

Key words: partly-filled fracture; deformation modulus; dynamic modulus; stress; strain



