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Laboratory tests on deformation characteristics of thermally treated
Beishan granite under high pore water pressure
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Abstract: This study aims to examine the influence of coupled thermo-hydro-mechanical processes on the stress-strain curves,
mechanical properties, failure mode and damage evolution process. Using THM coupling system, triaxial compression tests
were performed on the thermally-treated Beishan granite under high pore water pressure. The oj-g curves are basically in
coincidence with each other under different pore water pressure in the preexisting micro-crack closure region and the linear
elastic region, which gradually start to move towards the & axis as the cracks were initiated and propagated. Moreover, with the
increase of pore water pressure, the peak strength and the corresponding axial strain decrease, while the inclination of the shear
failure surface increases and the damage process evolves more quickly. It was demonstrated that the influence of pore water
pressure on the rock damage and failure is mainly manifested in accelerating the process from crack growth to macro instability.
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Fig. 1 Standard samples of Beishan granite
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Fig. 3 Stress-strain curves of thermally treated Beishan granite
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Fig. 4 Strength properties of thermally treated Beishan granite
samples under different water pressures
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Table 1 Failure modes of thermally treated Beishan granite

BE/C  P=020;  P=0.40;  P=0.60;

P=O.80'3

-

25

200

400

600

800

He TRk A R BT SO AR SN, AT L
TR ARSI E AR T A A B O AL 5 R

E, FY"
D—l—E—Oexp{—(Foj 1 o 3)
H— e A AoLEEE F Al A Mohr—Coulomb
SRFEEN AT HIA, W1
[0, + (o, +20;)sing][E (&, — Au) + (1-2v)o;]
F= ' (4)
o, +(1-2v)o,
X, Au NERBFEAHEGATY, wRYE Bandis Y
Wi, oy=0,-P ol FERAREE: ghERa
WEEEf, vASE AT,
3.2 BMIK-NIBEER TR ERIAEL
RN (3D, WEHARFLRAKEJER T #kk
FAG LG A =P g R e s (SR,
BT %0, B8 i S T A it 2R 72 = e i 72
WIGE M B A ORIFANAR WG Fl ) B 3G 0, 45343
th & CLBEMLf BT, fER BB R ERT T 4R 2%, H
B BHEIE T 1.00 X LG Rl —R BN AN F FLER/K R
HPER TRt Ze, FTRURIN, 45057 ik th £
WILEMT BUIEAR 5, BEEFLBRK R IR, 400 Hi 2k




334 s + T

2016 4F

T A R X AN R T R A s A 2R
TEFERT RN, T=400°C B At LLAE < 25 5473 08 AL A bR,
PLIE90°C i/ - FF, 200°C, 25°C, 600°CH1800°C I
FHE AR UGB Ik 7 AE IR SE B S R & — U TH i
b B AL A B AG AL K E R e B R TR
(T=400°CHIIA R F oK), FELHEME LI INE T %
F—HREE = AR Ja . K LE P FL IR K R 11
F R BENGRFE N0, 78 = Sl in 20 72 v = 2B 5 2 1 7K —
IR EAVER, SR GAAE L B AN B 5

107 P=0.80;
0.8}
P=0.20y
0.6
Q
04}
02+
0 0.005 0.010 0.015 0.020
i AR &
(a) 7=25C
101
P=0.80;
08|
0.6 P=0.60;
a -
04|
P=0.40,
02}
0 0.005 0.010 0.015 0.020
i) AR &
(b) T'=200C
107
P=0.80;
08}
P=0.20;
06 P=0.60;4
Q
04t
021
0 0.005 0.010 0.015 0.020
vty
(e¢) 7=400C
101
08}
0.6
Q
04
0.2 P=020;
0 0.005 0.010 0.015 0.020
Sl AR
(d) T=600C

02
0 0.005 0.010 0.015 0.020
i) AR &
(e) 7=800C

5 FREIFLRKENMER TALEILLERERFRELTE
Fig. 5 Damage evolution of thermally treated Beishan granite

samples under different water pressures
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