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Rheological model of expansion rock considering humidity effect

ZHENG Xi—gui JI Ming ZHANG Nong

( School of Mines China University of Mining and Technology Xuzhou 221116 China)

Abstract: The differential viscoelastic plasticity constitutive equation with the creational rheological elements in hu-
midity field of rock which considers the influence of humidity was finished based on the Nishihara rheological model.

The model equation considering humidity effect of creep unloading and relaxation were deduced. When the stress is
less than yield stress the model is a stable creep model; and the unloading curve contains instantaneous elasticity elas—
tic after-effect and viscosity flow indueed by humidity. When the stress is greater than yield stress the model is an un—
stable creep: and the curve of unloading includes instantaneous elasticity elastic after-effect and the viscosity flow in—
duces by the stress and humidity. The multiaxial creep equation was also established according to equivalent effective
strain and stress theory. This model reflects the rheological properties of rock and can be used for analysis of stability
of rocks.
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Fig.2  Generalized Kelvin model with humidity effec
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Fig. 3 Model curves of creep and unloading
when stress is lower than yield stress
& 5
______ _1— 170/El
T o, - E. 0
EE, 2— e *(FOWAW)
(ara)rw| /7 Koan o 3y 2 2
0 s
2 ta,Aw | | et )
7 1
4
Fig. 4 . Model curves of creep and unloading
when stress is higher than yield stress
. E +E E,
o+ g = Eyey - Ey(a) + @) Aw
7, () 7, ( w)
=0 o0=0, '0,=E &
El Btk
o= —m Eegy + E,(a) + o) Aw e m(a" +
E\E,
E +E, gy — (o + ) Aw (9)
O3p =0,
e=g, e=0 1=0 og=0, 0 =0,
EI _EixEy
o = “E K Eey + E,(a) + ) Aw e ma" +
E\E,
= & — (o) +a,) Aw  + 0o, 10
Ev1 + Ez 0 ( 1 2) s ( )
2
14 oy =
25 MPa 1.359% 7.240%

2,

C (5) 3.

2 14

Table 2 Experiment results of reference 14



400 2012 37
/h &5 = As; A =38°25
1.359% 7.240% .
£y ;S VA
0. 015 279 0.018 316 ’
0.015 768 0. 020 084 - LT R
8 0.016 150 0.021 120 ( 5)
12 0.016 455 0.021 997 6
24 0.017 021 0. 023 567 ( )
28 0.017 143 0. 024 032 . ét
32 0.017 235 0.024 261 ij - S =
38 0.017 341 0. 024 642 g
48 0.017 441 0. 025 038 ) ,
|:|3 Ey E, o, Awe
52 0.017 471 0. 025 099 = e mi! § ——— 8y ( o3 < 0-\‘)
56 0.017 494 0. 025 229 |:|2 o
O E
72 0.017 540 0.025 412 2,
w) e miv)" 4 w
82 0.017 548 0.025 465 B%[m( ) () 7 7;2( ) +
w w
96 0.017 555 0.025 518 B M4 107 s
Ey
106 0.017 563 0. 025 541 Drh( w) EzazAwe “a e 772( w) o,
120 0.017 571 0. 025 556 O B Sy
130 0.017 571 0.025 564 H mo(w) s 0) &
144 0.017 571 0. 025 564 U (oyp=0)
154 0.017 571 0. 025 564 ( 11)
168 0.017 571 0. 025 564
192 0.017 571 0. 025 564
, (1)
Table 3 Experiment parameters
E, /MPa a E, /MPa @ mp(w) /(MPash) > >
1715 0.051 64 21 800 0.084 27 364.000
" (2)
0.026 [7.240%3 1 {F
7 5 a0 AY
0.0241 i7.240%&%1&
0.022 ;
E 0.020
00181 1.359% 3 iR .
00161 1.359%250 18
0.014 . . . )
0 50 150 200 (3)
S TH] /t
5
Fig. 5 Experimental curves and fitting curves
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