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Abstract

It is very difficult to simulate nonlinear characteristics of rock materials during fracturing process
with continuum mechanics models. Discrete element methods supply for a new way for solving
this kind of problems. However, how to precisely determine parameters of meso constitutive
model of rock materials has become a key problem that affects the development and practical ap-
plication of discrete element methods. Numerical simulation approaches for rock fracturing
process are systematically reviewed. Estimating procedures for determining macro parameters of
constitutive models of rock materials are introduced. Parameter inversion approaches of meso
constitutive model for rock materials are discussed. The parameter inversion of meso constitutive
model for rock materials can supply for foundations for precisely numerical simulation of discrete
element methods and preconditions for multi-scale investigation of fracturing mechanism of rock
materials.

Keywords

Parameter Inversion, Parameters of Meso Constitutive Model, Response Surface Method, RBF
Neural Network, Macro Experimental Data, Parallel Bond Mode

BAXMREA AN EER SR RG X
ot
F¥E

REHHTRETRENFR, LT KiE
Email: lishouju@dIlut.edu.cn

NES|IH: ¥R AR R A N S HURE I BT U D). J15WEIE, 2020, 9(2): 61-69.
DOI: 10.12677/ijm.2020.92007


http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2020.92007
https://doi.org/10.12677/ijm.2020.92007
http://www.hanspub.org

+t

4

Woks H . 20204F5 220 FHER: 202006 50 & A HI: 20200F6 12H

=

BB R AR R A A R AR AR o B R ARE S e, BT T B PUIX e
FRRGE T FHRE . TR R M THE A RSN A RS, CLRNI 4B BOL AL
BEMAEHZ—. REFR T A AIBRENBEREDITE, NMAT AR ERAMEESHRET
BRIUER, R T A RANAWEE R ESHRET . AR AMET S BRI TR R
TOEAN A E P BT E B HBE EAL, R TA A RIMEBIA NI L RER SR ATHR -

Xeia
SHRE, ARAMRESE, WPNE TS, REEHZMS, EWLREHE, PITRmERE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

BHOTER —MARE AR ARE SN BB T %, N TRE R AE 1 TR . e AMERAT
DA 2 5 7 A 2 T PR A T ) 70 1 I R MBI S5 LR AR A, IR RERAE A A P BRI AR RS . BT
TCIRE B T A A TAEAIM R AR 2 AU i B AT AR O TR RS A T 52 2 A R
SR ARAE O mm B, EIZRUE BRI R AR R 2 M (1 vk 1) M RE AN 1 M )
72 S LRI M), TSR AN T R0 I 5 A kR 18 2 W A T e (197 a1 7 2 A AR [ 2 458 e 4 WL A A
T3, SR P M L A TR S ST A AR LR 2 AR TR 2 TR AR AN G R, K A
R E A AR R S RO RS EE, AT DO B O E PR B B i E LT SR
AR ZAL, [, JF RS ARG R LA B 2 MU T T B R AT 5 0 05 5 TR IR
P2 RERTFU RT3 . AERY S8R )2 SR AR Wi 17 18 R 880K 22 SR 2 a0, R AR B i 7E
TS FEAS R RE R e ETIN(AEREAS )RS ERLAR . AL, 75 B4R Y — b 0 i 82 T bR O 30, T A
T2 P 2 BAT R PR AN 22 ST B8 0, DA X — DB AL OB T B kg R AR I 8 T R 4
AR s A A B S B I B Fe it o 5 A LA K A TR S 50 D S 6 WL 4 RS2 £ T 95
S HTEE ROVRTIR I, SESHUGE W EE L H bR ek B A . AR5, SR REA A 4 R iR P 0
PUATT i S s E R L S 4

2. AR IEEMBER T EZMRRER

A TSR BEAL A G VAR A R AL BN A B AN 5], AR S e
JS2 3B BB I AR kI . BT ABETCE A AR, RAZ AR i, 7850 25 8 HAH 0y R oRL AR 54
YR, A REA RO E A 7E TAE PRI 32 J1RZS . Innaurato 58%F TBM IR JTHEN IS A1 WA T A2
P AR B RCR BEAT T FU[1] . Zhu SEAE 25 R84 A 5 L 20 AR BEATURS VE A 6 R b, 6 3R 25 40 BBl O A A
FEREATRNU[2]. Molladavoodi %2k T-— MUl AR A R R, WEIL T A48 32 PR T IR I 2 DA

DOI: 10.12677/ijm.2020.92007 62 VAETIS


https://doi.org/10.12677/ijm.2020.92007
http://creativecommons.org/licenses/by/4.0/

o E

L ERBGALTRIE O3] E A TR SR RN L AT AR S04k, R RIS HUN oA B GEit A L. 1E
SMFEIKIIERTR, Samgam b Ayimnit. ahitiaRSHEL, JFSECa A RN AR R .

[ Ah 2 Bt 1 — AU 7k, HORIEIUE A R (I8 3 S M B Z R R . 05k e fes
AN LA TSR RIN, IR A W AE A i LB AL BT AR s o [ A 223t B
UDEC BN 15 A0 W1 4R R AUHE 5 T 38 00 T IR FIERE[4] [5] 0 MR A AL Sy #0882 AR AN N 75 (1)
Or AR R T IREERIE U T A 52 RS T ORI R 5 SUAE = 225 ) FR) 7 A AR J AR L S JL 2R 6]
B2, 24 NIERHEFIE B A A A 2SO LA 720 2 B LR G A R . T RS 2 Y
SO HTHIEA A WR D F IR 57778, EREEU) TR RGN /13 BAR M B R 4
HIFR AL R MR EGE R R e Y A RARY 4 .

Oi Ts

knb ksb

Ry

Figure 1. Parallel-bond meso con-
stitutive model of rock materials
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Figure 2. Nonconvex property of objective
function for parameter inversion problem
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