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The Nonlinear Improvement of Nishihara Rheological
Model in Petrology and Its Analysis
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Abstract: The classic Nishihara rheological model can better describe the former two stages of
creep process of rock, but can’t describe the accelerated creep stage. The most of predecessors
made yield strength threshold to define the accelerated creep stage in the rheological model im-
provement and combination, but the researches on using time threshold to define the accelerated
creep stage were relatively few. In this paper a time element which can reflect the accelerated
creep loading time and a nonlinear clay pot which can describe the accelerated creep curve are in-
troduced. Their parallel connection called TN combined with traditional Nishihara model, formed
a nonlinear viscoelastic-plasticity rheological model that can describe the attenuation creep, steady
creep and accelerated creep. Finally, fitting the new model and the actual experimental data, the
similarity coefficient is higher than 0. 99. The model is more suitable to describe the rock rheolog-
ical phenomenon.
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Fig. 1 Typical creep curves of rock.

TCF L AT AR AR B

KRBT BURFZ B, T X Kelvin B #8 #
B AR BB A B0 0 P S UL R Bt AR TR D T U M AR R Y
HIRE S BOR R BB LR 0 89 % 3 T 2 B R
AR R, P RN MR R SR S A
EHEW KRB

EW) =p+tg” (D

K E) N, GPa;t HEHE  h; pog.r R E
S8

R4S LR BIE S D R ER P R

R R B HLS RBON
B = —— (2)
0 +a+ez,/lz
1]2(15(1)

KB (O RFHES B GPa « hyr, 940 4 1 1)
hin, ) IV IHFE A BB #, GPa « hia b A K Z
*.

AT L 3 45 A B B h i AR 2B A ) 2 4 O
W MR R BUCE RO 0 B A A B, #ad Xt X
)WL RBIE, 20 — P R AR LR B S £ 0
RN AL .

p(1) = Ae™ (3)
Kb (0 KBRS B, GPa « by ALd A K 5

.

ASHIA— T E TR SRR MR A
JUHT B R B AR R 3R R A A B B W HRRZ
TN &, i 2 Brzs . B e, Dy )R SC 0 (Y i {8
R AR B A B AR AR (8] 2 e >0, B O
BRFT A KB

7 (1)
1
t

7
B2 #HEXBEPFBURRY

Fig. 2 New nonlinear viscplastic model.
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Fig. 3 The nonlinear improved Nishihara creep model.
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Fig.4 Creep curves of natural shale under different

stress levels.
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Fig. 5 Fitting creep model curves in defferent stress.
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