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Preparation of carbonate rock specimens for the experiment

Fig. 1

F1 KBPELFHNXIRERSH
Table 1 Threshold parameters of acoustic emission tests
HIER, I R DE A
Z37l RN/ MH
) my R il/ps  WEUETIH/mV  ERRBR/KHz R RRBCR kHz
ZHUE 100 6 2000 500 20 400 100

1.2 REETERZHE

R T ORI e A R 2 5k R v L B K I B T Ak
P, BT T B R h 4 87 3 — R B /K it 3l m] A
s T XA B T T B 4T & (Digital
Radiography) , it A BLE DRV & T/EM G AL
PN T 2R FH B2 270 ML AE7 3 52 HOR , B 2840
BRI It 2 o o 6 T W A 1) 28 R A 3 9 ) X ST
LR, I R A AR R W Ty R (Ac-
coustic Emission) S IH i it 80 . A5t
SR GMEME 2R, RGF 6 FEAHE T
RIBEFN =FE W ZR 58, BAT XA r A g
TN RE , [5] 25 S BN g 7 S RS 3 U e A B
iasille

AR YA A8 4 APk A R R AN ] e 1

K2 BBBRESH

P BB W15 5 HEAT A LS AIE , 100 25 2R 340 44
S S AR IR AR 1 S PR, DA I S $ie L 4+ 3H
PR SBT3 0T AE (55 R RS EUR B NE 3
Bz BB A5 R, AR5 5 RS f IR BR IR AL A 2
B A, R o AR B o B RS
16 P el B A T RS BN = 2 i 97

1.3 BEBLESHES T

i 2 U0 R HOAT 2 i 7R R T SR A P N
PG E B T R X R, o X R 2
FALAE TE 1) BRI A R . O T HERR A
T A IR AR ERAE 5 SRR BRI B 0 A, R
A 37y — i 30 P 4 B0 0 3 it XS 2 PR 15 (A
4a, [ 4b) BEATHAIE EMGA G0N, A5 2 AN P 4 Bl s 2

E3EoR L IV E-174

Table 2 Stress loading ratio of carbonate rocks in different failure stages

faf 3 Lt 0,/ 0, o;/ o o,/ o;/ 0, 05/ 0 o,/ o, s/ o7 0,/ 0 610/ 04 on/ow
KR—01 1.112 1.261 1.345 1. 290 1. 252 1. 187 1.132 1. 336 1. 200 1. 296
KR—02 1.490 1.413 1. 359 1.775 1.529 1.274 1.223 N/A N/A N/A
KR—03 1.734 2.127 1.627 1. 388 1.222 1.071 1. 090 1. 085 1. 086 N/A
KR—04 1. 906 1.593 1. 384 0.126 N/A N/A N/A N/A N/A N/A
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Fig. 2 Visible flow experiment design and platform construction on pipe-fissure water in carbonate rocks during failures
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Fig. 3 Waveform characteristics of acoustic emission signals during to rock failures
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Fig. 4 Identification of fissure-water in rocks by x-ray images
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Fig. 5 Principle and calculation method on fractal dimensions of fissure water on rock images
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Fig. 6 Relations between AE counts and stresses loading during carbonate rocks failure
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Fig. 7 Analysis of transition flow for pipe—fissure water in carbonate rocks
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Fig. 8 Fractional evolution mechanism of pipe—fissure water in carbonate rocks during failures
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Experimental study on nonlinear flow properties of pipe—fissure water in

carbonate rocks during failures

SUN Huan"?, LIU Xiaoli', WANG Enzhi', LTU Chi',ZHANG Jianmin'
(1. State Key Laboratory of Hydroscience and Engineering , Tsinghua University, Beijing 100084, China ;2. College of Civil Engineering and
Architecture, Hainan University , Haikou, Hainan 570228, China)

Abstract This study focus on nonlinear flow properties of pipe—fissure water in carbonate rocks during failures. A

visible flow experiment was carried out to observe pipe—fissure water during rock failures. Flow transition patterns

of pipes and fissures water were quantitatively described according to the experiment data of flows in rocks under

multi-level loading. The results show that the pipe fluid pattern is closely related to the roughness of the pipe-wall.

The laminar flow at primarily cracks changes gradually into the transition flow at broken rocks. Pipe spalling can in-

duce fluid pattern alternation with time duration. The precursory characteristics of transition fluid patterns of the

pipe and fissure express as the critical point of flows. Pipe flow transforms into fissure flow with a feature of frac-

tional evolution during carbonate rocks failure. The fractional index can be quantitatively used to define the critical

transition process of the pipe into fissure flow.
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