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Experimental study on the influence of longitudinal fissure
on mechanics characteristic of sandstone

SU Haijian, JING Hongwen, ZHAO Honghui, WANG Yingchao

(State Key Laboratory for Geomechanics & Deep Underground Engineering, School of Mechanics and Civil Engineering,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract The roof mechanical characteristics in high horizontal stress roadway in the western mining
area is simplified as a problem of rock sample containing the lengthways fissure under uniaxial com-
pression. The strength, deformation and failure mode of sandstone which is chosen are discussed. The
results show that, with the increasing of fissure length, peak strength and peak strain of sandstone con-
taining a lengthways fissure first decreases and then rises slightly, and reaches the least value when the
fissure length is 42 mm. Lengthways splitting failure in sandstone samples occurs along the prepared
fissure tip, but the heterogeneity has an obvious influence on the number of main secondary crack and
crack extending path. Comparing with the no-filling sandstone, gypsum filling is not apparent to the
promotion of sandstone strength containing lengthways fissure; while the high strength cement has a
good reinforcement effect with average peak strength increasing by 22.27%. The research achievement
has a positive significance on the development of rock mechanics and the surrounding rock stability
controlling theory in the western mining area.

Key words roof; lengthways fissure; mechanics characteristic; fissure length; filling

Yk HEA: 2013-02-13

EEWH.: HEKE USRI ETRI(973) 5 H (2013CB036003);  [H 5 H SRR #HE 411 H (51134001, 51309222); VL5444 18 iAW 78 A= FHik
QBRI H (CXZZ13_0935); 5 gk 2% A GBIl 2k vl-%135 H (201210290009)

1EHRN: TNEE1988—), W, LHABARTN, WLUIRA, NFER %S TS .

E-mail: 631441969@qg.com Tel: 13645225046



E4M

TR W R BT E T 2R PR R i A 5T 645

A R SR E R AR i, &t L TR
PtE . YRR, A A RAEAE S P RERR . FLI S
B2, S e A PRI A E A R TR AR i M e 1
TR, ERNL, R EEA S E
RS2 25540 )2 TAEF B, IRA R
T AR SR . AR R AT N B
FEE X

X T B B A 1R ) A R ] P A 2 AT
T2 ARG FIHL TAE, B2 A, A FAT R
Ji NIRZR SRR 98 5E TR Al . #2870 &
2 ST PR BR EED ELL R AT T
RIGHETT, LT AR R FE5 ZWN. J) Jb
AR Ry BRI g o P B L B G e A ok
AT AR AR, PR T 4B 78 I 5 15 0] 4 B 1A
R T 85 S U S SRR AR TS R ) (RS s 2 e g 2]
BT AATHEEI) Photolnfor R 24, 3K13 T &8
LA TE S R iR N B R T 78 TE  8 Ak F A ;
S 25 BT i 22 L ISR PR b S A AT 3 9 I
RIS, AT T AR A RN o) A P 2 R
AR BN R B (0 R s TR
Monte-Carlo Fifi HILE LN 77276 58 T 25 4417 B 4B 4y
Ay BT A T B R PR R s [T P T
Bl R 45 R0 T FE, BIFSY T 6 A AN T 0
HH PR AR AIE )53 i B A

X T PO A 5 5 AT I BRI H T
2 B0 5L T 2R 5 N7 A7 A — A 11 Dl
T, BEIAE AR IR i SR, T TSk
B TR R R BRI A A ) 2 R R 9 A 6k
HIE . ARSI PG R KT N ) 25 2 AR 18 TR 1)
VAL, 0 F 1) BB A 7E Sl R 4 4 H
IR SR TR IE A TR T, 2D
PRUSAN R SR DR 05 ) 22 1k () S i R

1 [e)RaE L

It ] AR B DR D UL 0 A o,
IRIT BB [0 VU R A S o DU X il A
JE K N BB A AR, X AL X S
B W RAEAFAEAR KR I 2207, I Sl BIRIX
SRFT T AT A AN AR 8 KRR B KK T ) O
FLNY I 1.70~1.76 1%, OB LifE— 50" 5 =
KA EN T3 NI 151 A5 /iy, 1KY
FIAT™ X A2 o R 4 T AT 4 T

P v KT N 2 AR TE T2 i TR
S JVRAE R LRI i 1 s o AEa 2 2 BT AL

AP OL R, TR RS ] R AT LAY 1L
KA, IRIRC TR P A AN — IO 2R . 2
Wi T ST OL T (B ), U P AR 52 b2 A
I AR KV ) AT 28, i RIS DU
B A R B K AR R 4IRS . T
P e i PN P R Tl IR R S DA
L, T LA PG A X e 2K I A T THURR P 2R A it
B LR E B K .

B 1 Ko 2 T sz AR
Fig.1 Roof mechanical characteristic
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Fig.3 Axial stress-strain curves of sandstone
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Table 1 Mechanics parameters of sandstone sample

Y L/mm oo/MPa £ ol %o E/GPa Tk
01%, 02, 15" 0 75.37, 77.00, 79.67 8.38, 9.12, 9.39 11.00, 10.96, 10.64 FE
03, 21 12 74.60, 67.62 8.63, 7.29 10.08, 10.53 FE
04*, 22 22 66.00, 65.67 7.28, 6.78 10.90, 11.04 VEN=
05*, 13, 23 32 60.58, 56.21, 63.67 7.54, 6.98, 6.20 10.17, 10.22, 12.18 HE
06", 24* 42 55.18, 58.44 7.15, 6.22 9.61, 11.03 HE
o7*, 25" 52 57.54, 60.97 7.31, 6.49 9.54, 10.92 HE
14%, 26" 32 61.94, 56.59 7.12, 6.25 9.96, 10.02 7
12%, 27" 32 75.57, 69.36 8.83, 7.43 10.19, 10.56 K
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Fig.4 Strength and deformation parameters of sandstone
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Fig.7 Axial stress-strain curve and failure form of sandstone
with different filling material
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