% 39 %4 34 T RREFR Vol.39 No.3
2016 4 6 A Journal of Chongqing University Jun.2016

doi:10.11835/].issn.1000-582X.2016.03.015

ol = N | e < I v »
BL T RE H Ay e R oy IR R e 3k 5 5 e
KF LR RGLEMF L. ESBL.ESNB L BEMN . E B
(1.BHEHRE BEABREAAFLIERARTEEEET, XA 610500;2. T K K5
W REFHFEHEHBRELER T, TR 400030;3.F G dm N R4AEE NG X4 RKE,
Wl 7 6183004, K X = ix At K ik F A A R &), &, X 430030)

T B ABASF IR UG EIRGAREERFERBHALE AL THRE
FlEESTBELELTHIANR . BERANE TEAEARRL S R ETRHRGRA., A
W EBRBEAGEBESRT AU, EI B RER R R G RAMF A, BKIEHAT
KA P PTAE B I BN 8 SO E R R R, AT S ey B R A B AT IR E , R R AR A AR 4
RIFHB ek B B TR LA REE B ZHBRT KRB REGEILT A0 28 6 mikif
THBRARAR, ZRAABRENGRBETARE T8 T 5 655 T 0 F UL BIRIE,

KER TR, LT B RER RRAREARIE

hESES . TEM Mk tRERD A XEHES:1000-582X(2016)03-117-08

A modified Nishihara model based on the law of the conservation of
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Abstract: During the process of oil-gas drilling, the problems of wellbore instability, such as the shrinkage
and the sloughing of borehole, usually happen because of rock creep. We first analyzed the three stages of
rock creep based on the law of the conservation of energy and explained the reason why the traditional rock
creep model cannot well describe the accelerating stage of rock creep. Then., we modified the Nishihara

model and relevant constitutive equations by increasing a winding device. Some experimental results of
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several kinds of rocks forming different formations were used to validate the modified Nishihara model. The
verification results indicate that this model can describe the creep characteristic of rock effectively.
Especially the accelerating creep stage of rock can be simulated very well when the stress exceeds the long-
term strength. This modified Nishihara model provides a theoretical foundation for revealing the objective
law of the rock creep.

Keywords: energy conversion; rock creep; Nishihara model; experimental study; model validation
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Table 1 Fitting parameters of rock creep experiment
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o6o/MPa E,/MPa E,/MPa 7, /MPah 5,/MPa.h ¢,/MPa A/(kg*m™') R*

HAOHEA AL R

8 217.27 24.504 61.83 347.09 7.0  1.546X1077 0.989
o i P AL AR 10 7.19X10*  15.86 23.51 543.97 7.0 7.12X10°°  0.990
12 3156.29  19.29 19.56 139.06 7.0 2.89X107°%  0.998

ey
8 81.15 32.22 43.78 151.21 7.0 — 0.924
Y J AR Y 10 4.68X10%  20.12 21.45 137.04 7.0 — 0.924
12 2.87X10%  20.22 18.83 120.52 7.0 — 0.979
Phe ke AR AL 38.83 0.026 0.057 1.59 79.89 35.4 1.32 0.968

HHS
U AR 1Y 38.83 0.035 0.042 0.64 7.69 35.4 0.935
e HEVG AL 50,45 1 483.21  324.98 13.87 4,07 50.3 6.31 0.993

FARP
U AR 7Y 50.45 1 430.96  466.27 13.88 0.45 50.3 — 0.962
DeEPEERLE 215 3.53X 107 15.75 139.83 1.158X10%2  21.4 0.013 0.994

HhEA
Y AR 7Y 21.5 409.95 398.41 0.17 0.006 3 21.4 0.982
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Fig.5 Comparison between experimental and theoretical values of coal rock creep under different axial loads
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