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Study on Parameters of Anhydrite RHT Dynamic Model
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Abstract: Numerical simulation is a vital tool for studying the dynamic characteristics of rock , with the accurate
determination of models and parameters being the key to ensuring the reliability of simulation results. Among the 34

parameters of the RHT model, 19 parameters can be obtained through experimental and theoretical calculations, but
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the remaining 15 are challenging to determine. Nineteen basic parameters of anhydrite were obtained through experi-

mental analysis and theoretical calculation to identify the model parameters suitable for anhydrite. Furthermore , the

LS-DYNA performed SHPB simulation tests on the 15 challenging parameters. The sensitivity of stress-strain curves

to these parameters was compared, and the values were optimized. Parameters with high sensitivity were identified

through orthogonal testing. Finally, simulation results were compared with laboratory test results. The findings indicate

that RHT parameters B,g," ,n,D, ,n;,P,,,, and N have minimal impact on the stress strain curve,while parameters

ASD LD ,00,8. 1€, €, and A, significantly influence the curve. Furthermore , the parameters with a significant impact

on the stress-strain curve were determined by orthogonal tests,and the RHT model parameters fitting the SHPB im-

pact test curve were obtained. Under varying loading strain rates ,the dynamic stress-strain curves and failure patterns

of anhydrite simulation tests were consistent with laboratory tests, verifying the suitability of the model parameters for

anhydrite.
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Fig. 4 Uniaxial compressive stress-strain curve of anhydrite
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Table 3 Values of different levels of RHT model parameters

£ K- 1 K- 2 KF-3
N 1. 000 3.000 6. 000
n, 0.710 0. 810 0.910
A 0. 250 0. 500 1. 000
&l 0.010 0.015 0. 020
D, 0.038 0. 048 0. 058
& 0. 200 0. 500 0. 800
g 0.230 0. 530 0. 730
Q, 0. 280 0. 480 0. 680
n 0. 370 0. 570 0. 770
A 1. 440 2. 440 3.440
f 0.110 0.210 0.310
f 0. 040 0. 120 0. 200
0. 0005 0. 1005 0. 3005

g’ 0. 500 0. 700 0. 900
P, 0. 100 0. 800 1.500
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Fig. 8 Influence of single parameter change in RHT model of anhydrite sample on the shape of stress-strain curve
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Table 4 Parameter levels of anhydrite RHT model

I A A I g 3 &, A
1 2.44 0.95 0.35 0. 6805 0.50 0.015 0.25
2 2.22 0.75 0.45 0.08 0. 6000 0.44 0.007 0.20
3 2.66 1.15 0.25 0.13 0. 7000 0.60 0.010 0.30
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Table 5 Values of K, for each factor

jm

G A A I g ¢ &, 4
1 1.90 2.06 2.01 2.29 2.00 2.46 2.22 2.38
2 2.60 2.60 1.68 2.90 2.97 2.46 2.49 2.49
3 2.61 2.44 3.41 1.91 2.13 2.19 2.40 2.24




) it

7 2024 4E 12 A

MRS ATHIAL, £72, /73.0,1 g/ 1.63 671 A3 &
A SR B, 4 F RHT #1411 34

NEEARTTHE, LK 6,

®6 FEAF RHAT ESHEER
Table 6 Parameter values after optimization
e B e B 2 B
Po 2.917 g/cm3 £ 182 MPa o 1.02
P, 60.7 MPa B, 0. 0099 B. 0. 0071
A, 134 GPa A, 226 GPa A, 138 GPa
B, 1.68 B, 1.68 T, 1.34
T, 0 G 36 GPa N 3
&) 3.0x10 ° ms™ & 3.0x10 7" ms ™ & 3.0x10% ms™'
& 3.0x10% ms ™' D, 1 Py 0.8
0.0105 g’ 0.7 A 2.44
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