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Study on Rheological Damage Model of Monzogranites with
Permeation Pressure Considered
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Abstract; Based on the results of the rheological test of monzogranites, the Biot coefficient was deter-
mined by cross-plotting method, the creep model based on permeation pressure damage was established
on the basis of the generalized Bingham model, the creep parameters were determined by fitting the rock
creep test data, and the parameters of the creep damage model were obtained. The creep constitutive e-
quation of the model was deduced, and the data of the rock creep test were fitted with this model.The
fitting results show that the model can not only describe the the decay creep and steady-state creep
stage , but also describe the accelerated creep stage of the rock, thus proving the feasibility and rational-
ity of the model.

Key words: rock creep; constitutive relation; generalized Bingham model; nonlinearity; permeation

Vol. 37 No. 1
Mar. 2020

pressure

AT R A A A — R E L
SEMEA TR BUE TS BB . ORI A S
A 5 ZMETE AN T sl ) — R 23, 3l i X ot
FrepIaftiRal &, B A Y IRAE J 2 Refib.. ot
PHRORAE G BOUL W B SOOI, - AT AR AL £7
(R Z2Bh F1 222800, H 5y g #e 52 BE W 5 il 4F
XA TO AR R A I ST U T R R, RS
AR A TR R ] AAR G- S e A it A AR e bk

KB HA: 2019-12-25

REHET L 2 RIS AR () U A8 45 5 A g A5 AL
FEMARAED | AR S 3 6 A A 1 2 i 2 1 06 4
PERIBIEST, 7E)" 3 Bingham AR HLA 1Sy T 5k
TBE R0 B R AR R JF AT T
SRR, X T a8 RO 6 45 R AR L8, A SC
SR BES A 3 ) AR L i AR A R AR Y 5
AN G BOR B, B ilE 1 T £ 57 0 AR 2 v Ui A8
AR AR L A 5 B o

BEEWE  EKEAP AR E (2017YFC1501100) 5 [H 5 [ 4482754 % B I H (11672343,51679068 , 51679069 )
EEE N A58 (1996-) )  FIREHLA, 8050 BFTETT 10 8 A )25 TR
« BHUER : FH(1978-) I LRA TN, WL, Hui7, EENIa A 1% 5 TR 5T TR,



Foe BB IR R AL

HIAR IR AR TS 31

1 BARERGANRERSHIHR

1.1 Biot REHITE

FEZ AL SR PE IR HESR N, — R A R0
I3 SR BT [ RR S TR R, A7 R0 0] 2
O-E'tfza-ij_lgijpw (1)
X o HERUNTT, oy FERITT, B; K Bi-
ot ZEIKAR, B RN N RBGK R, B 5B fL
BRANEBREER A, p, FALBUKIE ST
Terzahi "' 76 + 3 2% v 48 47 00 g S,
J&F Biot" "2 AL 4 A0 22 AL A 5 1 A K BIL ) O T kA T
TIFRITERIBFTE . 25 R B BN A1 2 B8O A 300
I E R B, [ NS RZ 2 FH TR T A
FUEAE N a4 B s e i oe, 3748 7 %
BRL e GRSV SRR YIRS 8
LA RN KRB IE R B SA LSRR M
IR 2 SCHR[ 13 ], BB R Bk AT LA
AN T PR PR AL
k=k(o])=k(o,; - Bp,) (2)
Cross-plotting““ B2 J.B. Walsh 2 H %, 1R
PR AR R B A AR R IR T B &
RI—FI5E, 2T (2) FHARYE Cross-plotting 1
B2 A0 A RN T R, 28 08 R ORI, A
RN S IRHATR] 3 T2 A1 8 38 R AR A5 2R, )
ARPHEE R T, 125 2 Bt LB T g 22 10 A i
L, FIR— R0 B 1E R B IS HH, X
[Al—& 2 2R 4, AT AR — 2 51 [l s A AL B
HYZHA , 8 3 B AL B L C R
AR B 244 3 Biot R, ARIEJTHE T H-F
KB 200 1. 1 A 2 R4 Cross-plot-
ting 77 1 INAS A RV 1 R
£1 FRENEAFoREREMBEREE
Tab.1 Permeability coefficient of monzogranites under

different pressure combinations
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Fig.1 Permeability pressure-average permeability

coefficient relation curve
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Fig.2 Pore pressure-confining pressure relation curve
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Fig.3 Generalized Bingham model
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Tab.2 Parameters of models ( ¢; =4 MPa, p, =1 MPa)
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Fig.4 model fitting curve and test curve
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