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[ Abstract] A significant number of subsalt oil and gas fields are distributed worldwide. Due to the high costs associated with coring
operations in salt formations, conducting creep experiments on specific salt rock cores is challenging. To address this issue, a method
for creating artificial salt rock cores was developed wherein the degree of recrystallization was controlled by adjusting the preparation
temperature and pressure. By testing the acoustic velocity, density, and uniaxial peak strength of salt rock cores under different prepa-
ration conditions, the optimal preparation conditions were identified. Creep experiments verified that the artificial salt rock cores exhibit
similar creep characteristics to natural salt rock cores, indicating the feasibility of using artificial cores as substitutes for natural ones.
Based on indoor creep experiments, a viscoelastic constitutive model of salt rock was constructed. The result showed that the rheological
characteristics of the decelerating creep stage conform to the Kelvin model, while the steady-state creep stage aligns with the Heard
model. A UMAT subroutine was compiled to describe the creep characteristics of the decelerating and steady-state stages, demonstra-
ting a good fit and indicating the applicability of the viscoelastic model constructed in this study. Creep experiments on composite salt
rocks with different contents of anhydrite showed that the presence of anhydrite inhibits the creep of salt rock. The higher the anhydrite
content in the salt rock, the lower the creep rate of the rock. Therefore, in salt layers containing anhydrite, the density of drilling fluid
used during drilling can be appropriately reduced.
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Table 1 Preparation conditions of artificial salt rock core

HibGis il 5 L/ C il 45 J1/kN
A-1 300 50
A2 100 50
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A4 100 30
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A-6 100 40
A7 300 50
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A9 200 40

A-10 300 40
A-11 300 40
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Fig. 7 Acoustic velocity measurement result of salt rock core

1.3.2 S 4h3n )R 3%

A BB R R AR T R AR A2
b1 3 FEVRE T B By T AR BT R 7 B far 20
AR F 42 P YR 1 7 v SR i o 2 A R
PURSREE . ARl 8 by Bt e 4 S ke B R B A TR
Sk 55 00N BT v T A 2 A, AR S g TR ALE
il RSk B A% | G208 1R 46 5 0 iR B 2 IR, e 5%
ARERIARI AR T

LRI WASUL Y- = R/ W

o, =4 (2)

K (2) o, Rt B BRI R B2 MPa; P oA 2k

AR R B AT, N A N 3 BT 2k oy ) i R AR
AL, mm®

AR5 AU I BT RS FE An & 9 R,

PEE 10 Pros , Nk h o A 0 i BT e i B Bl
o B ek B R R T (R G i B4 i, AR SR B
MR AR R BRZH = 21 AR ER A O Bl
PURTRE 4350 21. 61 ,26. 48 27. 17 MPa, V-4
SHPUETR B A 25. 09 MPa, i 9 5 ArEE A AN
B BT R SR EE Sy 25. 16 MPa, PRt A S 42 ol 4]

TR &

| |

P8 PB4 S 06 s I

Fig. 8 Schematic diagram of uniaxial compression

experimental device

FUh LR SR JE/MPa

=
T

10 11

1 2 3 4 5 6 7 8 9
HEHYS
9 NIEEhA A SR R R A R
Fig. 9  Uniaxial compressive strength test result of

artificial rock core

60
© 100 °
- 100 °C .
4200 °C
<
g 40 W 300 °C g
® ©500° n
& 30 500 °C
o
o A
o
20+ °
0
10 ®

020 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 5‘5
il 28 B /AN
P10 43 JLRE X BT Fs iR B2 52 )
Fig. 10  Effect of load and temperature on

uniaxial compressive strength

¥ imME . www. stae. com. cn



B e & 5 T R

1022 Science Technology and Engineering 2025,25(3)
FALE 200 °C TR AT 40 kN IR R 120r = i
LA 5 0 A T S P ol it
1.3.3 AR g;go_ 3
HENBREAR L TR A i
aM 2 60}
= — 3 &
P wd’H 3) ;‘i ol
X)W M N E BT, g5 d BT Y BLAR, s
Al il
L4 ShEsisE Rttt ATINANANAN LN AN AN A L

MR b 5 2 B A B e 7 %
CEGEI RV PN e R aNUE /B G B PN
IRE SRR A e AT HOR, DG H R A Y
Nt mm Sl s a0k, &2 Fonh 11 AT
AR AR R, 2R3 R 3 4
VRS BRAL B R AIRER B =P

®2 ANEREESHFEER

Table 2 Mechanical properties of artificial salt rock
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A-1 300 50 5021.65 2965.25 2.093 51.93
A-2 100 50 3952.25 2236.25 2.026 20. 14
A3 500 50 5826.77 3109.24 2.136 50.67

A4 100 30 3425.36 1935.25 2.034 10.99
A-5 500 50 5325.25 3025.78 2.141 53.50
A-6 100 40 3750.00 2 016.81 2.046 15.33
A-7 300 50 5125.36 3 025.36 2.141 42.05
A-8 200 50 4961.24 2237.76 2.161 40.76
A9 200 40 4374.52 2713.18 2.112 25.16
A-10 300 40 5312.50 2845.19 2.113 33.10
A-11 300 40 5425.30 2953.25 2.111 36.69
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Table 3 Mechanical properties of natural salt rock

e PR, R I/ U
(m-s™1) (m-s™1) (grem™3)  SRE /MPa
N-1 4353.74 2 480.62 2.194 27.17
N-2 4321.78 2356.25 2.054 21.61
N-3 4525.54 2 556.26 2.121 26.48
RSN 4 400.35 2 464.38 2.123 25.09
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