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Rheological parameters identification and sensitivity analysis
of sandstone under acid and alkali effects

Zhang Xiangdong ., Li Jun, Yi Fu.,Zhao Qiqi

(Institute of Civil Engineering and Transportation, Liaoning Technical University, Fuxin 123000, Liaoning, P. R. China)

Abstract: According to the fact that the sandy rock mass exposed to the natural environment is susceptible
to water and soluble chemical attack, the triaxial shear test is carried out on sandstone specimens treated
with CaCl, reagent with different pH value. The second-order simplified generalized Kelvin rheological
model conforming to the experimental rule is chosen to deform it into three stress states according to the
hypothesis of the Poisson’s ratio. Based on the least squares method (LSMPS) of the search pattern, the
optimal solution of the model parameters is obtained, and the sensitivity of the model to the change of the
parameters is evaluated by the root mean square error. The delay time is used to evaluate the time required
for the sandstone to stabilize the creep process in different chemical environments. The model parameters
identified by the search pattern can make the calculated value of the model close to the measured value

obtained by the loading test, which indicates that the model and its parameter identification method are
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suitable for determining the rheological characteristics of the sandstone under the disturbance of chemical

factors.

Keywords: chemical erosion; sandstone; generalized Kelvin model; least squares principle
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Table 1 Indoor test mechanics parameters of sand rock

KR EK

s 45 A5 AR 45

e N TR % HLIE d FLBREE no & E./GPa P KT o/MPa kAL v
1 20.1 35 2.73 0. 27 10.75 37.5 46.7 0.21
2 45.6 86 2.72 0.16 20. 35 22.5 35.2 0.21
3 50.6 84 2.71 0.14 27.8 23.1 14.8 0.22
1 41.3 89 2.72 0.12 33.5 23.5 5.6 0. 22
5 53.2 98 2.71 0.15 21.7 24.3 5.7 0.23

1

il 1 A B L 22 2 2 A OK RAR 2 R IR )R
1 S U T 4 R 0 25 4 v . O R i 8 30
IO 1 7K SRR Wb 2 JURL [ FE B 14 28 B R AR AL T B
RS Hz 21RO FAERT . —J5 it FHEK
0 TE A BE A B o D AR B LB K HE B Ol 221
577 T > FL K AT UAR 3 K T 7 L 3E AR T 1 K
JEE o LI AU R A I I s 2 A8 R A AR 5 L X 5 3

BRCLLI B A S5 1M — 2. i T LB K 4308 9 1 1
ek ARG OB, 1) RELRS R JBE LA D K T B ARG 1 i o AR
(8] A MLBR I 5 0 3 T P B A /N . e B 3~5
AR5 A AL 2 R X o S5 26 2 4125 = O0F A
R UL I A @ B AR D A 2 B2 ALBR K TR 1 38
Or M A~5 A BRI T BCRT 3 2 B AR B
VA TR P TR B0 T IR T R [R) ) J5e 285 0 B AIR T R



R ABR A TR R 51

% 5 4 KE AL, F BB A T ES
£71.

1.2 HHERHHE

R AR T M 21 77 15 AT =l AR 10
TNER N T3 7K 5 W6 9% o AR 4l 8 B = b s 4 10 i
BN RN R 2 BT AR S & N b A
RAETE 5 MPa [l R BE BL =i 50 45 52 .

HH 28 2 AL D R e R R AR AT 1 i
N EERKWRIERM H JOH B FRL#iE
AR R Ca®t (CLU RE T . 10 5 e e HL ) 1o
£ RS BN ) B T 5 MPa K% 6 ) EAE
IRFEAL TR BROF SRS I 58 = BN T o5 o IFE P
IR B S, VR NS — NS o o AR R R A
15 B0 T AR B g 17 F3 28 3 I 2855 9%, 0. 01 mol/L
CaCl, . pH {H K 12 I % LA R 28 Ry e R FDIR S S it
BRI J122°0 Ac = 61 — o3 = 23 MPa,

x2 WEZHRERE

Table 2 Sandstone triaxial compressive strength
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Table 3 Experimental design loading scheme
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B/ 5 15 28
K 0.5 5 15 27.5
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0.01 mol/L,pH12 0.5 5 15 27.5
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Fig. 1 The stress-strain curve of the specimen

under time at all levels of stress
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Fig.2 Second-order generalized Kelvin model structure
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Fig. 3 Mode search parameter identification program diagram
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Table 4 Generalized Kelvin rheological parameter identification results
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Table S Relationship of Specimens initial porosity

and G, of the first level load
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3 0.14 6. 74
4 0.12 10. 32
5 0.15 6.42
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