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Sudy on microcosmic mechanicsfor brittle-ductile transition o marble
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Abstract : In order to probe into the éfectsof high hydraulic pressure on the marble charactersof grength , deformation ,
brittle-ductile trandtion and rupture , damage degradation , the triaxia conmpresson contradive tessdf marble gecimens,
which were oollected from surrounding rocks of diverdon tunnd in Jinping waterpower gation , were tested respectively
under three different gatesof high hydraulic pressure and high and low corfiding pressure. Then the microtest (SEM) was
carried out to tudy its microoosmic character of failure surface under three different pressure cases The ted reaults indi-
cate that under low corfining pressure Moore grength line is linear , whereas nonlinear under low oorfining pressure. The
exiging of high hydraulic pressure congrains the development of brittle-ductile trangtion, reduces the grength and a
makes the dfects grongy on the fisson cracking in sften area. Based on the teding analyssof microcosric digta inr
age , there were smdller fisdons, larger dendty and nore digribution equaity under high corfiding pressure than it under
low. Microocoamic damage mechanicsof rock cracking under high ocorfiding pressure and hydraulic pressure was given , and
reliable theory bad swas dfered to analys sfurther on thefailure and gability of the noncircular cave surrounding rock un-
der high oorfiding pressure and high hydraulic pressure.
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1
Tablel Mechanical defor mation characterigic indexes d marble specimens
04/ MPa p/ MPa 04 MPa €.x10°°3 04 MPa p/ MPa 04 MPa £.x10°3

5 0 165. 971 10. 951 11 10 151. 236 9.126
10 0 201. 928 12.215 20 10 249. 883 13.2%4
20 0 300. 108 17.624 30 10 295. 433 16. 378
30 0 368. 421 21. 852 45 10 337.245 22.316
45 0 411. 382 27.654 60 10 400. 108 25.497
60 0 460. 274 31.236

1 py=10MPa G3=60 MPa -
Hg 1 Qonplete dress grain curves of marble under triaxid conpresson with 10 MPa and 60 MPa corfining hydraulic pressure
(@ pw=10MPa; (b) 03=60 MPa
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Table 2 Thefitting coeficients of marble compression grength
pw/ MPa 04/ MPa a b c R?
0 0 60 - 0.072 9. 989 120. 940 0.98
10 11 60 - 0.071 10. 537 51. 041 0.98
(2) 3 7 L

(pw203) . (2 ; pw=03 ,
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Fg 3 Sheping sketch of marble microcoamic crackles

(a) 03=10 MPa, py=0 . (b) 03 =11 MPa, py=10 MPa ;

(0 03=60MPa, p,=0 ; (d) 03=60 MPa, py=10 MPa
3@, (b , 03=10 MPa :

, . 10 MPa
, - - : [10]

©, (d : 03=60MPa , pw = 10 MPa
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4 Fig 4 Developing sketch of
microcogmic fracture
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