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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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KREE BT FRMEER om), Z2RHES
EIPR A KRR PTERESRE X, FEBEIRS)
FBe TP 430 FI T 551 K 2 X TR H: 2k
FageE , MR sh £ LA @ v A8 R 3 e A
F, E I AR 225 P AT R AR AL 7% Bl v s
JNZR%E BN SHPB i 480256 BRI 5% 0 A1 7 7 8l 484
FIT B9 720 B, Hovh SHPB % 86258 2 137 H 5 4
1Z o SR, SHPB 2 P00 A7 76 3 52 M AIG LA /& &%
S5, R RO R B 1 R RE A T AR i 22
ORI LS-DYNA il 58 75 41 sh J1 2445k . X F4E
P T AR 75, AR AR Y 2 50 04 35 Bk ) T A 4L 245
RELPREEERRE . A RLA A 2R A F
RISHCEA 22 50, DF 9T 38 FH 04 8 B AR 1 78
SRS T S 3l 1 A A LA A R L

A BUS BRI 2 I T e | W R A A BRI
R = AR R . (HIX SRR SR BRAS 1A 4 1 Hb
A A T B B | R R A AR 5 B AL B B
DRI, BR324 e Ll | 7 FLR R T HIC TCK
I RHT 25tk bkl BAEAOR SR HUS T 80 A
o XTI A A MM B RHT AR 37223
i1 A AT AL, RHT #2780 A% T HIC Fl TCK
BA 000 18 T A A TR thili T JE4E A 5
A4 BFUHON , BE A% B 4T M S W A A2 AN R 32 7
ST BIBIZS ST N

XFF RHT BIANT 5, S8 LK 34 >, Wifel &
W E HSEUE , BN IMEZ #E TR T KaEif
FEo WX A2 AJE T RHT AL R BRS04, 0o
EMEIRAF I S BT R IE 3888, i e T 42
BBUR TR, UL S Gl S A 1 E NS
g1 FFH LS-DYNA B {tM4bUH e alf < 19 RHT
RS S HIEA T U E 43 AT, 38 3 1E 28 S A T
RIAH RHT BRI, S8 IS8 AR AL hr
TS B R T RHT KA S804

anhydrite; RHT model; sensibility; orthogonal test; SHPB

TP T U 850 T SR HE R
EER e 26\ 3t AN [R) B2 07 28 36 (19 1E 38 36 5 R Al
S S ECRUR A S3 A i E RS RAT 328 R 46 4
BRI L 240 . Tian H F 28 Al i ?h ik RHT
AT I BB R T B IE TR £ PR
2 BT, B R L 2 T RURE 04T 2 OF
SRR RHT HER S8 1 TT IR T RS 05,
(EXF S B0 T BRI S BT I Xt B — S5 1 5 i
PAEAT AT , KX B BAR ST E , UL
SR TAER A, AN, A B E B h TR
Tt A bR TR T RS, PRI,
AR SCEE BRI AW RIS 32y 1 IR A
SBT3 SHPB R DL 3 %8 58 M Af 5 2 BT R
JEPEAIHT , B0 5 45 2 U WD 3 R R B A% 25
R HRAEL , At P RBP4 125 B9 BB K S , L 1 52
TR0 X B 45 125 10 2 B HE AT B R, O T B B
TFEhAs RHT #5250, 3 T 345 19 2 800 L 40 7
SHPB $UE LR 5 SHPB 28 iR 36 BT 15 B 1 -
75 2R B AT A5, 39 T B A 60 2 M35 I o

1 RHT RGELEMESHEN

RHT #i %1 2 Riedel ,Thoma £ Hiermaier fE1&4¢
HJC 570 JE filt b 35 oy — 30 53 5 A< pg 01
RHT R BRI Ui ik o5 A0 S BHTE 32 3) o o T
H Ao o v 0 07 72 B R R A P A S e . B
WAL EPIERI3 ARS T R AAAKY I AL

AT R R B R B Bl e ) 2 e TR A%
R AP RIE I A A2 th 2R B
SETE— A G HRE, AR AR A ) R A 22 B
SR B . X T 2L S AA A BT i g~ 4
AH p — o ST FESEATHE A

ASHE 5 R DU 3R 8 2 A T T AR AR A
TR, W1 s, RHT B8R A4y J7



HaE 4l o Yl i

JEAGH 5 A BN RHT sh 22454

TS5 37

SRNZE DT A B B i 2R MR A 5 Bk
o RIS I 5 R TR 5 B s R AR BIR 1T 2k A%
T FIFRARBREE , WL 2

c
Opgf fmmmmmmm e e e

Oelastic f~=====—=~

O rexidual | m m e offm e mm e

o]

Kl 1 RHT AMEA =B R
Fig. 1 Schematic diagram of “three stages”

of RHT constitutive model

ESdi] O fair

__________
.
\\

o

B2 RHT 9Pl FR AT 2 R0 B A A ot 2 T 56 5
Fig. 2 Relation of RHT elastic limit surface,failure surface

and residual strength surface

it A p-a RS T R A RHT A J5 #2, RHT
BRIILAL A 34 NS 3R 1 s A& S 2
RIR S Lo X TSR 2 A MR RHT #5175 2500
(HEA 22570, S S EOR T A A 8 12 B
WF9E ) R

2 TEAE RHT BREKRKSEHE

XA E RHT BN 34 28, B p,
BPUETREE £, B UIE R G R RFLBRE o 1T HH
8 D B s A 1 P T Rk i A 2 2
HIRAENIEHR &5 =3.0 x 10 7° ZHRUHR AL K| =
3.0 x 10~ RBUEGERAER £ =3. 0 x 107 KR
AR R &' =3.0 x 107 A5 H6 4 D, =1 B E
{H ;s Hugoniot Z IR EL A, A, A RETT S H
By B, T, T, , fLBIT 45 RS B9 TE ) p,, , L0 28
RIGRL B, , A0 N AR ARG R B, Al il ik RS T5 Fe AR
IR RE. MT Bg An ff Q8

g\Dl \8;)" \Af\nf\P iﬂ] N :H: 15 /\/Tj:’_._’%%@ E‘%

comp

FAUEE T, R IE SR A E

% 1 RHT SR
Table 1 Overview of RHT parameters

s ¥ YR X
Po *Z*%%E
% PIEALBR
P LB TF UG FEREREE Sy
WANE Pun FLBRSEAFESHE ]
2% N LIRS H
A A A
By B, AR
Tl TZ
/ R
I HUR SR I
¥ ERav
POREARIESH . o
¢ TR
D, D, RS
BRI Sk
s e
T A YRR G R
A R B8
n SRR
0 RO e 24
B g A K
KAEEH & B R
8 SRS
) R 5 %A
B, FE 4 5 2 K
g o R T %
& R R A%
N ax B 4 M 5
HERRESH . R 28
4 G A TR B0
it T Sk /
PRREIER SRARI T

2.1 BRAEELXYMEBENZSHNE
2.1.1  RB FXAR R & R A B AR P X

RS BT B R A B e H L R R RO A A
o AR TR A R 7 5 bR ifE) (GB/T50266—
2013) /Yy HLE , B B8 A SR SE A 50 mm x
100 mm %z 50 mm x 25 mm {9 G432 1806, 200 T
P R 45856 N SHPB b i56 , i 3 fis .

I po WIIRFLBREE o 7] 2R FH %8 B2 I 12l R i
PRI |, - ik 2% T LA v A B A A U
oo
2.1.2 BB FHTHAE

FIF TAW-2000 356 22 48560 58 47 5 lRE R 47 20



38 P 7 2024 4F 12 A

AR, AT AN IR 4 TR A OB RE AR Y -0 E RITAAR L v,
AR R, SR T AT 2 BE A B SR T SR B S, TR

e

(a) JH T~ Bt 45 1o 1 TR R (b) FATF i i 8 By 1 7 1
(a) Anhydrite specimen for (b) Anhydrite specimen for impact testing
uniaxial compression tests

B3 AR
Fig. 3 Anhydrite sample
200 1ok
180 | el
160 ’
L 140} L
; 120 > -05f
> 100 F 10}
R B
1z 80 | -1.5¢
60 | 220l
od 2.5t
20 |
=30
0 0.001  0.002  0.003  0.004 —-200 0 200 400 600 800 1000120014001600
I 2% A I] /s

Bl 4 A SR N -1 AR 2

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
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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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