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Experimentalstudy on the influence of rock
tensile strength based on Brazilian test
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Abstract; The research of spacer loading Brazilian splitting test uses different thickness—to—diameter ratios
of Maokou limestone under different loading rate. Results show that several characteristics; at the same
thickness—to—diameter ratios, with the increase of loading rate, stress—line drop phenomenon disappears. At the
same loading rate, with the increase of loading rate, tensile strength decreases and presents the linear relation
with the increase of thickness size. Having discussed the influence of different factors through FLAC™ | this paper
finds that the first fracture starting point is at the center of the disc ends, which proves that the disc is broken
from the center. The more close to the ends, the higher of the horizontal stress. The larger of the thickness—to—
diameter ratios, the lower of the horizontal stress of the central point of the specimens. Tensile strength increases
with the increase of loading rate. Finally, tensile strength correction formula are presented, It eliminates the
influence of the thick diameter ratio and loading rate on rock tensile strength, and the validity of the modified
formula is verified.
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D10 35 0.1 2.93
D13 40 0.1 2.58
D02 20 0.2 4.48
D05 25 0.2 4.11
D08 30 0.2 3.14
D11 35 0.2 2.92
D14 40 0.2 2.65
D03 20 0.3 4.87
D06 25 0.3 4.39
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D15 40 0.3 2.95
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K" =0.400 45 - 0.017 14(%)3 - 0.720 64(%)2 - 5.606 11(%) + 1.238 280. (8)
A, AR ) LA MPa/s.
UG A an & 7 Frs , B R S SRR SEPRME IE R L, LA A5G R EGR F) 0.923 04, 5X(9) BEMS R
MR JEEAZE b AR 288 3 23R X B P [ 48 — 448 1F SR B 5 e A5 BB IS Pt hiss 5 R
o = [0.400 45 — 0.017 14(-)* = 0720 64(~)? = 5.606 11(-~) + 1.238 280] 2~ (9)
h h h wdt



543 IR, 45 - L PG BY ZUR G0 0] A7 U o B2 R PR R W5 7

FT i — B UE IE A R R, PEB—2H 0.2 MPa/s UM ZR B AR (9) , ZER LT
& IERT G FPThise E(E nE 8 frk.

BT =Z%HBERH K+ 5 BB /A fomBikFhX i A8 EABAL E)EHALIRE(L
& LA

MIEL 8 BT B IR, SRR O 0.4 TR IARERY BRI y 4.48 MPa,0.5,0.6,0.7,0.8 T A4 58 3 <
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FAPHER LT A2 R LA .

4 ZEib

D) FEARTR A JREAR LU, BN A3 A 1 318 57 , A0 AR 58 B8 /DN I 0 0 5 25 R FH AR [R] 9 o 2808 R i, 5
PP AL 56 P49 B A L RS T Dk , 77— A RS 2800

2) I8 % b b S 0T P i DA 7KV I B AL, BRIV A8 i T P o 5T i A 22 i 2B 5 3
Al EE T SRRV O i ANAA B NI i €3 X ela b ) | Wl BT SRV O G AN R A NS R /R 58 S

3) PLhLsR BB IE AT, n] ATH BRIFAR HO BN s A0 S A0 B Lo JBE R R .

SE Lk

[1] JARAN. AR B 5 1A iR K & S5 LT ] [R5 B 3 5T, 2005, 17(5) :65-67.

[2] He K Q, Yu Y J, Wang F. Overview of karst geo—environments and karst water resources in north and south China[J].
Environ Earth Sci, 2011,64;1865-1873.

rhAE N RN KRR AR K TR A 1 MR [ M b5t i =R K 3 A, 2001 :32-33.

Guo H, Aziz N I, Shmidt L. C. Rock fracture toughness determination by the Brazilian test[ J]. Eng Geol, 1993,33(2) :177-178.
TRAR, RN, 1 200 BT S A SR A X o A LR B A2 [T ] a0 )2 5 DR 441, 2006,25(1) < 168-173.

3]
]
]
6] WlA], E 55, IVbK, 2 A 07 SO 4 BE RS RO R o B [ ] BBk HR ,2002( 1) 23-7.
]
]

4
5

[

[

[

[

(7] AR AR, AR, 5 T SR BT 5 A TR I BRI ) ] S5 0% 5 TR0, 2012,31(4) 792798,

(8] WIS, BT~ 7 L S b 25 TR J 50 ). 4 992 ,2005,25(12) £ 19131916,

(9] W 9. ST BE 213 L P SR RS 0[] 24 7 1% 5 TR, 2005,24(7) £ 11501157,

107 KA, FETL 8% , 4o LI FE A2 7 Beh B A SO B MIPE I L1 ] R 5% 4 TR, 2000,26(4) 1450-454,

[U1] FHi X, R34 , e LT R R B A B BFE [ 1] M6 4 ,2014,45(4) :17-20.

[ 12] S0 A Z 2 i T FCHL S O [ )] 5 T 24, 1982,4(2) :97-106.

[13] R, VAR B, 4 AR S 4 07 1 M MBI L C /B 0 5 TR B T B H 2 el
T ORI R R 1 3 )2 R Y, 1994:19-23,

[14] 20 IR A PR S MU R RS D) SRR, 2014,33(10) ;301-302,

15T R, b, AR, 5. I T L P T 3 R —— R T S5 L[ )] 5 2

T AR ,2013,32(9) ; 1868—1875.




