5533 45 12 4 R | E Vol.33 No.12
20124 12 A Rock and Soil Mechanics Dec. 2012

XEHS: 1000—7598 (2012) 12—3585—07

wbE | BT RYIE R HE 558 E SRR X

Mlede, RO, FEMK, £ F, F F, RAL

IR R M T A T AT SR &, e BB 443002)

R

B OB S AR R R DRI, AR HE N AR S EORMI R B8 (TR AR R R I, STk, #
T TBEENRRRIG T &, X TEARACIRE T IR AR EET T 3 w2 il W) BER I AP R P am Bk, e of 1L,
MIKSG, WA T B RS AN 2, KA TR ) K, OIS DA U s S B R B, HAT AR
AN . I, MBS FAHT T 50 TR R S S huh om s 2 MR R, FRas & R I T TRAF, 4R
S DME IR A T R 30 ey s e 2 TR (R s Zoi -4 A s T ER SERt . B0, ZEih o T b 1 BRI bt
JEGREE . BT, B AR S MIINSE R o R0 THEIRID S T B3 5 R L 55 8 SR AR Sk AT Bk
WSZANE, AR HT LR IRI AR 4 ot T DOy AR AL A A AR T 2 15 5%

xX B OWE: WIERPIE MUKRE PR RIREG MG

FESES: TU452 THERFR IR A

Study of mode- I fracture toughness and its correlation
with strength parameters of sandstone

DENG Hua-feng, ZHU Min, LIJian-lin, WANG Yu, LUO Qian, YUAN Xian-fan
(Key Laboratory of Geological Hazards on Three Gorges Reservoir Area of Ministry of Education,
China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: Rock damage and fracture is closely related to each other, and there is a specific relationship between strength criterion
parameters and fracture toughness of fracture theory. Based on these, a compact test scheme was designed for three-point bending
fracture toughness test, compressive strength test and tensile strength test of sandstone under the states of dry and saturated. The test
results show that after saturated in water, the softening effect of mode I fracture toughness of sandstone was obviously, and the
fracture toughness K. ratio of water-saturated sample and dry sample is close to the sandstone softening coefficient of the
compressive strength, showing a similar softening effect. Meanwhile, the relationship of the mode I fracture toughness and the
tensile strength was discussed through theoretical analysis; and a large number of experimental data was used to verify the analysis
results. As a result the analysis results can provide a theoretical basis for the previous statistical fitting formulas between
mode | fracture toughness and the tensile strength. Finally, statistics and analysis of the relationship between mode I fracture
toughness and compressive strength, cohesion, friction angle and some other strength parameters was made. Research results have an
important reference value for the study of the correlation between mode I fracture toughness and strength parameters of sandstone,
and the related test methods, test results and conclusions can provide favorable evidences for the experimental research of other types
of rocks.

Key words: fracture toughness; water-saturated sandstone; tensile strength; softening coefficient; correlation
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Table 1 Testing values of fracture toughness K,
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fem e /KN Jem fom | MPRIT)
21.6 3044 0.413 2.20 0.076 0.366
22.1 3036 0.398 2.20 0.057 0.352
222 2942 0.413 2.25 0.069 0.378
22.1 3017 0.398 2.25 0.062 0.364
5 234 2895 0.428 2.20 0.051 0.379
TR 22,6 2968 0.381 2.30 0.060 0.361
23.1 2891 0.377 2.20 0.056 0.334
22.8 3103 0.435 2.25 0.063 0.398
234 3024 0.383 2.30 0.068 0.362
228 2978 0.412 2.30 0.053 0.390
222 3344 0.363 2.20 0.069 0.321
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Table 3 Testing values of tensile strength
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Table 4 Fracture toughness and tensile strength of rocks
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1.66 133 2.5 1.76
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1.55 132 22 1.72
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Table 5 Empirical formulas of fracture toughness
and tensile strength of rocks
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