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STUDY OF DEFORMATION BEHAVIOURS OF LIMESTONE UNDER
CYCLE TRIAXIAL COMPRESSION WITH DIFFERENT CONFINING
PRESSURES
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Abstract: The mechanical behavior of rock under cycle load is the one of most important factors which could
effect on the long-term stability of rock matrix. So the rock behavior and evolving regular of rock under circulation
load are needed to be researched. The samples are selected through the wave velocities of compression wave and
shear wave. The rock deformation tests are measured under different confining pressures, constant cycle upper
limit confining pressures and triaxial altering confining pressure cycle loading. Triaxial altering confinement
pressure cycle test is performed on the GCTS - 1 000 rock mechanic test system. The test results are as follows: (1)
The deformation of limestone forms a closed plastic sluggish winding when the limestone is loaded or unloaded
under altering or constant confining pressure. The areas of plastic sluggish winding diminish succession on the
axial deformation; the areas of plastic sluggish winding under altering confining pressure increase succession on
the radial deformation; the areas of plastic sluggish winding under constant confining pressure are almost equal. (2)

In the triaxial altering confining pressure test, the residual deformation displays a scaling down tendency in
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condition that the confinement pressure increases and the cycle upper limit stress does not change. The developing

trend of axial deformation and radial deformation is contrast to the result of residual deformation. (3) The

deformation moduli of cycle loading or unloading progress are different and the deformation moduli of unloading

progress are bigger than the value of loading progress. (4) The deformation moduli measured under altering

confinement pressure are bigger than the deformation moduli measured under constant confinement pressure.

Through experiments, the deformation character and rock elastic parameters of limestone under triaxial altering

confinement pressure cycle exist divergence.

Key words: rock mechanics; altering confining pressure; constant confining pressure; circulation; deformation

modulus; wave velocity; residual deformation
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Table 1 Design of experimental program

R e S TR WG [ H/MPa fEFF LR J3/MPa
1 10 60
2 20 60
AT EAGER 3 30 60
4 40 60
5 50 60

DNGAAE 7Y A RS kit Joi S T ke TR



* 2842 -

HAT D1 TR

20104F

[ R L S S e, AR ARG AE GCTS -
1000 7 i i e =il A 1 2R R 48 BT, %
Y 140 MPa, #liHs 1000 kN, B4 kS 7 «
J 77 0.01 MPa; B AA4AF 0.01 mL.

4 REERH

4.1 TEERBARSEEERBF LR

TR AE = Hh A8 [ A PR A0 — iy s A A B I
(RN Sy - ARG DL 1, =biE . s
Wb, RN 10 MPa, fEF ERRN )4 60 MPa.
Ry = NAR G R R W A AE N AR R AR TR
W—ANEE)¥SR. BTN 175 XA,
AEPFAS R RO EA 0 s, a5
AT S, (HAE A R P I A [ A
FEAH R FE R B, 288 ] P 49 S 42k s [ A AR ] s 348 12
i AR S — MBI L TARSE . Y R K,
745 ] s P S e [ R L s B P e R 3 . A —
DR I, #SBCA AN - MK RAA %
H R .

[FEN, = 2l ] P A A 540 e i [ R g i AR A
' S P/ € BN H EIEZNT TR A | E NP
AIEER UG IR0 PR s 388 vy, v [l R THIAR 28 R 46 7D 5
B [ | A WO b/ B2 N A 1 B2 (4 A K
PR NN R s 3 vy, Rl ER AR K. =
oy Y L P A0 A 98 P i [ B 1 1 AR il ) AR T )
by BB URAEER B R A AR OK,  BEAIE PR
g1 1A I BANTITE ST Y A N T 45 o L1 o0 2 O H SIE 2N
AL A
70
60
S50

40t
A2 [ A 3R

-
?//g;ﬁ\ /
0 0.1

0.2 0.3 0.4

30
20

PEIR L BN 73 /MPa

NAZ /%%
1 AR R AR A e s AR A R g — 2% i 2
Fig.1 Stress-strain curves of altering confinement pressure

and constant confinement pressure cycle
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Fig.3 Relationship between axial strain and cycle numbers
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Fig.4 Relationship between radial strain and cycle numbers
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Fig.6 Comparison of deformation modulus in two circulations
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