BTE F1H ARIESLTRERK 17(1); 1~8
1998 42 H Chinese Journal of Rock Mechanics and Engineering Feb ., 1998

B R iR AT AL ER

kMEE RE¥H FuxX &2 LEH
CPERSRERILE L R &I 430071 (PEMERIEBR JLxt 100080)

WE MARE. XA KESREESHESE FETERERRE, NNWEMTER
ER B, RRROWHE—T R—RERER ., BRE RN 7- VAR 58
Xt R AR AL B R T R IREMMIE R T A AR ERN TR, LESEmRS
AT RARA L.

XEIE PHESRE, B, MRLMEE D R—MRER

1 v

=[]

illlg

HONRBERNEREFAER NLBEFTHRYWHE. VREZTENER, B4
AR TR 2R R B IR, —RR% TEHE W RFE %l f B
TRMAEEBBIR, HRET -HXE, SIEEMNIZEHHLYEN. ALEERRE
AEAMBENETRMES R, INUEIMEAER MBI BN HE—T R
—WRBIR R, [EIBH A MRS AR LA R . H R
Y89 E B0 7 3CRIE

2 TIEEATLH

A XEBRIE S-570 MEMBENRNMENGHIMESE L#TH. BAHRY
2 000N, MELBAITER 5 mm, DSBS BB A /N, N SCR M (R
R T8 ¥ (] BB 4 747 B 1 77 D &G 0 BXC120-1AD 86 W1 B REAS 1) . ZE 3643 5206 o, BT 7.
RIS B4 BT BT AN T RE, MBS, RS NR I HTHhE.
REREFERKERES REBZBERERNEURMILAGH KIS,
HRHAKEGERCH RSN, WO rRBEH., TEMART Y HEHB0Y%
~40%) . RIEACSKEOIFMFREBY L), HEARILENBR R (BEGEARAL<IY
). BRAHERMETRL, HRAEFFAEARUZTR HL, BE 22 RBMMHE
B, HETWHRBL, ERERRNZE, N6 EME S HEF R,
BAUBRZBERERSVRALEWHBRN, RUGHRRIEEH, TEARTY
HEHEGBO% L), FREGOKL). PREUSY ). BERSE(SY). BEEGES

1997 4£ 3 B 13 H EI9%y, 1997 485 B 20 B kS icky.
* ERGRBERE Q472075 AUIFH B F R RGO FFHITHE .



.2 HAESTESEH 1998 4F

L EBFAE =L, REAFTEE, FRABRTE L, BRI AR LT (KL
.

KIS RAMRRORZE B H, ok, BRCRWE, FEAIRBREBT WAL . 70
KE, NEHS., BOEERBERE, SHRAERBT I <2%).

STUL R AR A EE, RERYE, RAERRLZHARRR LS 15mmx
SmmX1lmm, 15mmX10mmX1imm, 15mmX10mmX2mm, 20mm X10mm X 2mm,
HOTER R L BIH 03.2 ~3. 5 mm f/NEFLAK Y 6 mm FH 5 45° BT H HI 24
& 28 1, B R AR AR - EERGESSETMRKE, UREAREERBERAR
5 HARGENETREEESRESMETAMEEA, R, BWEREER IR
2.

&

3 TEERMATE

3.1 ZBER

W EREAEERMAEA TS T R ES A, DHRENRAHE—T R
Moo, A EBERATH 1, RERBEAT,

F1 EORBERANFELRESR
Table 1 Testing results of micromechanics for rock samples
) BRERTRXEXH ROBRER BEFS HERNY -
S BLAK /mm /mm? o /MPa 1 0. /MPa /%

03 MRE  14.94X4.96X1.10 5. 46 188.7 33.0 17,5 hefARcHES
09 FIR# 14.94X9.96X1.00 9. 96 164.7 85.3 39.6 MM

06 BB 15.02X 4. 92X 1.02 5. 02 73.7 23.9 32. 4 oyt L]

kNS
12 HRSA ](S;J?;LX;; ) 10 sxmll;;o 17.00 71.8 . . gﬁgﬁi
21 MR I(S;J?%Tg ) 208Xm1£4 16. 40 . ! . gﬁgﬁtﬁ‘ GRS
13 HEE 15& /j?;;,( ;05.052;:21.)16 2164 S92.4* 202 <219 LFNARSAHR
s ann BN

15.10% 10.02X 2. 08
18 HEE i 63 48 mm)

Oa

B ERAE

21. 49 >93.1* 28.5 <30.6 /AP ERLG, ABHR

20.84 >>96.0" 51.6 <563.8 /ILENARG RHEB

20. 06X 10. 0X 2. 12 AL BRSO S A
10 R ML ¢ 3. 28 mm) 21.20 61.3 s0.7 %0 KR 45° BB

20. 10X 10. 02 2. 08 AR ES R
20 S AL #3. 16 mam 20. 84 36.0 12.5 34.7 K3h 45 pERU

20. 00X 9. 94 X 2. 08 FEF SR IMN S
1 kms SRR 6. 04 mm) 20.70 41.1 24,2 58.9 BN 15 I

* BRBHY G 2 000N, REERAREN .



B17E Hil BRHEES. BMESERT A AR B + 3.

3.1.1 KFEHBRRERE

EHERRERIZENRHE YA 8, SR TH 15mm X5mm X1 mm # 15mm X 10
mm X1 mm 2 &, HEEMRIR Y, BBLHERBEHIERK, —REEHLDRBCLT
T B SR AT AR DRI A BB, BRI, R B B R R AR A A Y
Wt E/MERGCEFITEA T MEE, P RXPMERAFENS L), XEFERLHFHNB R
PR, FNEREEREGIRT R, AR EFTBAFTHENL, FRA—, S8
W, MNNFGEEE, BQAERARO, XEIABREEMEN, HERBRERBR, £
BERF. BERTUSmmX10 mm X1 mm) A, HERQUHEN HEER, HEEWREH
AR RE T M. 3 FREE03", 097, 06" ) MZES PR BRIR, ERE | FIE 1, 2,

200
T No. HGMCO3

150}

100
L
50
F B

0 PR

0.0 10 20 3.0 40 50 60 7.0
Ri3F e /1000 108

Ko /MPa

A1 ARENH-NERSE

Fig. 1 Stress-strain curves of alaskite
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Fig.2 Stress-strain curves of granite
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Fig.- 4 Alaskite micro-fracture spread SEM photo with prefabricated hole (72 MPa)
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SEM {£(26. 1 MPa) Fig. 6 Original micro-fracture closure and
Fig. 5 Marble micro-fracture spread SEM reduction SEM photo of marble after failure
photo with prefabricated hole (26.1MPa) (36. 04 MPa), compared with Fig. 5
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Fig. 7 Fracture SEM photo of hole boundary

in marble after failure
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Fig. 9 Stress-strain curves of marble with

prefabricated hole
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Fig. 8 Stress-strain curves of alaskite with

prefabricated hole
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Fig. 10 Marble micro-fracture germination

SEM photo with prefabricated crevice
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Fig. 11 SEM photo of micro-fractures spread to end in marble with pre\fabricated crevice (41. 1 MPa)
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Fig. 12 Stress-strain curves of marble with

prefabricated crevice
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Fig. 13 Failure state of rock samples
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MECHANISM OF DEFORMATION AND FAILURE
FOR ROCK IN UNIAXIAL CCMPRESSION TEST

Zhang Meiying! Yuan Jianxin! Li Tingjie! Shang Jialan? Kong Changjing?
(* Institute of Rock and Scil Mechanics, the Chinese Academy of Sciences, Wuhan 430071)
C Instiiute of Mechanics, the Chinese Academy of Sciences, Beijing 100080)

Abstract Alaskite, granite and marble samples are observed in uniaxial compression test
with SEM. The whole process of germination, evolution and fracture of micro-fractures is
analyzed. Simultaneously, the stress-strain curves and photoes of microstructure
alteration are obtained. The principle of rock deformation and failure has been shown and
explained satisfactorily.

Key words uniaxial compression test, real-time observation, germination-spread-failure

of microfracture



