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Thermal- hydraulic- mechanical coupling constitutive
relation of rock mass fracture interconnectivity
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Abstract: The permeability experiment was made in this paper, and the general regularities of fracture structure face deformation is analyzed for the
permeability test under the coupling action between temperature and stress. Based on the test result, a thermal- hydraulic= mechanical coupling
conditutive model of the fracture structure face of the rock sample is suggested.
Key words: fracture rock mass: high temperature; high pressure; hydraulic pressure; coupling constitutive relationship; permeability rate

BRI, FFREC/K Rl 5 502 fieH 2 Heak 4 Yok R
1 2| = BRI 645 FEE YA 20 mm x 40 mm (1 BUEE 6

AT TR SR A2 I R B fEfE Ttk g FLBDGRRIN; SRR IR AL, 502 i fif . A\
BRI R AT 2 R s T TR BT B RSO, R R 1
PR, K5 BURAEREE F X s A B mARET PR,

EARIC R RS TR AE, 10 ELAE S R TR T — A i //’I“\\
BPE BB AL R THM #8535 . A REX = LAER ERRR
SHREAAE R R I8 B AR P R Bl 2 i AR AL . T HER o o
[ AP D S i AR SR R ), IS T R w
R AR BE RS R S A ER MR L, Xf 2r=20 mm 2r=20 mm
ERB R %Fﬁ*ﬁﬁﬁcﬁx{mfﬁ AR @ ()
by EMEMRREE, EEAMA BRI . NIEA
Wy, ASCE ﬁj:zdiféﬁﬂmz*gﬂ}lﬁ" IEAZ 2L 2B
FATREE, ARG RIS R, MR AR e AR R =
BEUE AT 2 g K s v O, 3R A e ) i
. L=40 mm
(c)

2 ﬁtaﬁ%ﬁ&‘g%[‘ﬁﬁt1¢ﬁ{]%u% @ 1 i ‘Eﬁﬂpﬁﬂﬂﬁjﬁﬁﬁﬁ

PRAE UM TR = U 0L X 47 1 T B 4R 0. 4~ Fig. 1 Single and orthogonal joints
3.0 mm) fEbd s, EE VIR T 46% HIRHAT /N S 2 7 [ 55 0 2 S TR 9 T B R 34 5

39% Wjﬁlﬂﬁ J2% B’J%Z\ ﬂ'}:ﬂ 3% E(JEI:@ - E‘F%% '&émm}Lrjﬁﬂ(%lﬁﬂmrﬁjﬁ:imthgﬁﬂj:ﬂﬁ ) ,‘QF}J&I
B R BT BIE R, ST TS R
A BB T BT ) R B G s K A R R U O I 1) y RS H% E AR S BT H (49772163)

I, R 5 7E WIS i) A b BE 2 FH 4 D B8 3L B o 24 el EL. 2000 04 30



XAV 55 . VRS R T B B — R ) — KO & A R R

197

[4)]

lwo|en @

'
H\
=

[ /

2

bl

RS

/

L7 T 20 BEGHEL; 3. 5 B 4. AP # 2 [
5. AVEEANFE R 6. G2k 7. ASEE AN IR KE: 8. L GRS B
9. JE AT @ TR I AR P A 10, A AN
11, 4 B A48 12, 1k K I
B2 REEEREE
Fig. 2  Set— up of test
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Table 1 The test results of permeability in a single fracture rock sample

o ki /(107 P m?)
T/ 7T 0y = 30 MPa 0y = 40 MPa 0y = 50 MPa 0y = 60 MPa 03 = 80 MPa 03 = 100 MPa
70 2.2448 2.2180 2. 1035 1.9574 1. 9692 1. 8844
100 1.9574 1. 8471 1. 8825 1.7291 1. 7729 1. 6415
200 1.3588 1.2822 1.3453 1.2977 1. 1614 1. 1766
290 0. 9996 0. 9926 0. 9367 0. 8522 0.9358 0. 8612
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Table 2 The test results of permeability in an orthogonal fracture rock sample
B ke /(107" m?)
T/C 0y = 30 MPa 0y = 40 MPa 0y = 50 MPa 0y = 60 MPa 0y = 80 MPa 0y = 100 MPa
100 3. 6899 3. 4336 3.7382 3. 4890 3. 1412 3.1728
200 2.5335 2.4148 2.3247 2.4172 2. 1981 2. 1697
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Table 3 The test results of permeability in a single fracture rock sample

R ke /(107 5B m?)

T/C O,=20MPa__ 0;= SOMPa__ Oy= 100MPa _ O;= 150 MPa Oy = 200 MPa__ ;= 240 MPa 0y = 290 MPa
60 2. 4586 2.1077 1. 8957 1.4735 1. 1498 1. 1429 0.9145
100 2.2696 2. 0688 1. 5930 1. 4987 1.2221 0. 9701 0. 8527
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Fig. 3 The fracture of sample under stress
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Fig. 4 The relation of Ink;with nommal stress and temperature
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Fig. 5 The fracture strain under 3D stress and

free expansion with heat
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