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Abstract : In this paper, a rock mass mechanical parameter calibration method based on surface rock movement
monitoring data is proposed and verified by numerical simulation. Through analyzing the monitoring
data of surface rock movement in different periods of underground ore mining, the finite element
analysis model is used to calibrate the mechanical parameters of rock mass. The results show that
this method can effectively improve the accuracy of rock mass mechanical parameters and provide

reliable support for mine stability assessment.

Keywords : rock mass mechanical parameters; surface rock movement monitoring; numerical

simulation

515

BEAT A BRE T AT R, TR EL S R A B MO 2 2B AT B A0 L TR A AN Tt it
Be, B LURTSAEE RIS X SN . RUE AT MR PRA e S . 8T, T A AR sk
TSTHRAIN I EREE , AT A R T bR T & R I 2 — B — Pk

AR, BUERAITTIE, R A RRICaNT, fEa L IR AR T2 RS dE S B a6, TiReEN1ResE
RS A ORI 19250, Ik, ASCETAROTEERIT T, ST —Rhgi G aa 76 M B ns R 1 A 23 T1 ik,
FHBI SLPRAPIGAE T HARE

—. HENUEA EREURIE, hRETTLAS AR
%{Gl ~0og) + %fol +0g)sind-ccosd = 0
SR = BN T i THIARIE, HIET Tresca
Tl von Mises #fEM 2|, ZbRifEsR i, SPEREM B PERITER
RSP TR T R LA IR, s R AR

HENNE 02 0,2 o HFNH, SR - FEChET
RERLLAREEMOS 0 < n/3"SRER, JHIRALL

JlllA
|1l +otand—¢ = 0 W
NI, N N - o 1, . ; . , 210
Hrr, « NBIN ST, ¢ NNES, b NN EEREA by = 51151n0+'f§[[1+ s1n¢}cusﬂ—{1—sm¢]cos[9+ ?lj —ceosd = 0
HEER: BREARHNNE IS SRFEENRAMSR, OIEEGRREHEERE, LIARERART, TIB%HS: 2025YFHZ0104,
A Fw (1983—) , B, Wik, BAIEENA, BLAR4L, BRAIRER, X9 ITREL, TENEFLAF, FLEAR, ITREERLAEE, BIRH4H: zhen.song@

rwth—aachen.de,

2024.4 1015



#IATHE | ARCHITECTURAL ENGINEERING

40 =0ME O 72, 24 0=m/3I7E L NHEST
o
BRI, SR - PEOMEINT
F, = [I;m®)+al -k =0

Hr,
mie) = ‘v&(( 1+ sind)cosB - (1 - Einwcos(ﬁ + %ﬂn

a=sind/3
k = ceoso
FETCEBM YRR IE T (=0, «=0, k=c) , H/K-
FEERUERC N R T RERT T hRifE, (o0 y) =2k B4
LGN

Fy = mcus(ﬂ—g—k =0

BR — RO HREAE N ) 23 A ST — AN ASELN S f
P, TR TR IR SR S R AR AT e AL IR A A 2
PEEBIIS £ AT B R, B4 — YRR U R TN A
FEATINN 5K 5 = AV 5 0 i R A A AR 1 50
T TN T — AN B [ RN ST AR A T, AR
AFRREEL (W HEIR - EEGFREUER ) BT ORISR -
FECHEN . ZFRIER AN von Mises §7JHEN, HR 4% &
a =0, BZEFT von Mises #N,

Drucker—Prager B H ] Z%05 Mohr—Coulomb FRifH1]
WS c MBS & BIRRN

« _ tand
k- 3¢

Drucker—Prager #8111 2200 DU DL 24205 Mohr—
Coulomb FRIEH I ZRELITHL

=2, __Sno
J3 (3tsing)

b= 2J§ccos¢
T (3% sind)

HETCEB R AR RIE T ($=0, a=0, k=2c¢/3 ),
Drucker—Prager #ENIfELA von Mises ER

JJ_Z = 2::/4"-73

—. TlAiE

S s T TRy H e AR ER s, H
ARG AT (FEM) &R 32 M —Fl 5. Potts #
Zdravkovic(2001) 7 ( Finite Element Analysis in Geotechnical
Engineering) WA L T A FRICH M EHERE T BRETT
AL AR E ORI N . TR, A RITTAHTRE A R
RS AR S PRI R I, R T LR B A58 )
T

FEAEI A 5 TR R R 38R R LA R [ BB AR B o
A8, DAFRERBEUEE SR AR AT 42t H.F.Schweiger(2002) £E
HA AR (Benchmarking in Geotechnics 1) FRA 8 7 JEfEi

016 | MODERN ENGINEERING

PUEEAIN BB ER P Schweiger 7Efif
JEHIRTFEH (Schweiger, 2002) JER T 2B ERENRR %401,
s b TR AR T AR T L,

[ b AT 2 R T HU R I RIB L b IS R i), Jsdfl
WA, R AT, IR BUESISE A T TR
58, BERT LIRS A B T SR LR
PR AR A 1,

FHRFIZESBIORRE AR T TR P E X BRI S8, £
iR )y ARSI = IR A B R, (HX 2877 W AR i EL
R, WAk, BUERAUZS & SO T 7 — R B A0y
2, GBI RIREE A SRR, AT AR I ] AR AR
A RS,

=. EHIAR

(—) ARREER

ASLCARISEFEA LA G0 %0 LA TR (4) BARHD
RIINFINE I, 2RI ERERR, bR R 7E 1340m—1465m
ZIE), R EERZ A L A=A R, 1963 %A 1LHEA
HNTFR, T IF R WA A Bebs e 13200k, EIREE -617
K (R T77), BAREE —506K (415 889), FEEAIH (KT 2021
FER=, HE 2 IRINARR=,

ZA I RS — B IR F DO F L, 7 lrF—
ARG b IX, A AR T SR T, O TR R LY
LR, A IEANZELSE, #E 72 FEN A, PUR
ing2ys 2 icinN

(Z) REBUNIENRER S E

MRS M MBS U ) S SR e Ikl . R 5T
T LU AR [ RA e B AR TR ) e B, 3ok S Cu i W
AP R FIE B OR . BR AP g S R i 4
MR . DU T IR, DARERAUR Al et

(=) SEERIERE

B X R B B AR, M AR IR OARL, TR
SR BN L FORT SRR R VO 1) B d A &,
MR R ACT I FE SRR, FRRREREEDR, WiE%
SRR O ST L RS 4 B, AR AR A
THFALL . PRI A RIRE R 155,

e HfE Hfir
wHHE 2820 kg/m’
TRt 6.99E9 Pa
AL 0.31 1
HEA 5.61E6 Pa
PNEESE A 0.41574 rad
B s AR IR, HRA IR RS IRAS,

Fp g e B S a oo, ARl —a@ACrr, F B
HRARRR,  BRR A AR A o o RN T SOBMASTE S AR g
el JRIRENRIR A5 ST IS, BISEs, s



JE ARTE AR AZ HOBS AR M = LR AT AR A ST, RV

— e, IR PSE N F = flo)-f, = 0

H f O O Fsea@iiirkl) |, tnl DU AR Rk
B, JRIRTE F &L 2 A g — 28T, Hoh S P T o
PEXCHR (F <0) o XTI R, EIRmARBEAm, ke
WA AT N 1K

MRS s, B Q | TR PE LY gk
HI= AV RS

@ (0) = Q(I1(0),J4(0),J3(c))

T R A A RS i, T AR

P JRPY Sl P il k)
P do dly 06 dJ, do 94 do

TR A S P ey — R A R R R 4, SRR
Ko MR N AR B i 2, RN AESR . Tresca N
FERARFR M ARSI LN, S AR B Jm R EANTT
FEARMPEARTE , (AR 2 A0 b RN FR B P AR o
JHARZAAFRIE MRS

A AT e B AR AR AT K 43, AR T A 661040, =fTF
(RITCEELE) 128444, 4T E 3994, THARTTHE 254, TR
TIFEE 0.22362, WSTITL0.8062km2, fAICER S 13m, i/
TEFERA0.026m, MERET 0.2, BEA B R A1k
I RIATENESRARRIARZ SR AR, A2 2400.001 L2 1L,

m. ER5i1e
(—) BiEERER

WA BRI, R T AR B TRV, 5
FPRIEMEAA L, VIABHEAI R SR — iR 2, XL

2R :

HTRIRSE TR E. a2 UasRItts, B
RGN 2 AR 22 B W4/, IR ZhaiE S U as A ok

SR A R R 56
T
= @ :

IR

]

> FESRIRHD - KEHFELA (NivY)

(Z) BEGESREBESMT

R BRI B R A0 5 SR AT b, R
FICAC ST 308 PRI 28, R RIER S MR &
FEPCHIL AR, R T BN EEOR, BRI R T R
TEMERRERTE . B2 A 1 =2 50 T8 e P op
I AL

(=) BB SN

N T RAERRE SRR, IR T AR N R A LT
RARAT . BRI, AR E S G T RO B HER T
R, XRUISRE T ERARE HeAh, Iy
IR T B AR A TG R, 2 —2Hm T R R mT
e

> X

h. &ig

ASCHE T — R T IS T SR A R A S8R E
T7ik, i HAE IR T HAT R BTSN, R ROT
MG ENEGRE, WLV ROARE S I E SR, ngit
AR MR S 2% . ARORIIAT TSR RS IR R T N 2%
HPA A RLTSE s e eI Bk, DA E— PR b e i

[1] W.F. Chen and E. Mizuno, Nonlinear Analysis in Soil Mechanics: Theory and Implementation (Developments in Geotechnical Engineering), 3rd ed., Elsevier Science, 1990.

[2] A.J. Abbo and S.W. Sloan, “A Smooth Hyperbolic Approximation to the Mohr—Coulomb Yield Criterion,” Computers and Structures, vol. 54, no. 3, pp. 427 - 441, 1995.

[3] D. Drucker and W. Prager, “Soil Mechanics and Plastic Analysis or Limit Design,”

Quarterly of Applied Mathematics, vol. 10, no. 2, pp. 157 - 165. 1952.

[4] D. Potts and L. Zdravkovic, Finite Element Analysis in Geotechnical Engineering, Thomas Telford Publishing, 2001.

[5] H.F. Schweiger, Benchmarking in Geotechnics 1. Technical Report CGG IR006 2002, Institute for Soil Mechanics and Foundation Engineering, Graz University of

Technology, Austria.

[6] H. Schweiger, Results from Numerical Benchmark Exercises in Geotechnics, Proc. 5th European Conference on Numerical Methods in Geotechnical Engineering, pp. 305 -

314, 2002.

[7)AREF, FARER]. HNTTRA R bR A R R I Rt T (0], AN STk, 2023, 43(08): 78-83.D01:10.13827/j.cnki.kyyk.2023.08.027.

18 2R, AL AR ARSI RIEAR [ 1], #6, 2022,43(12):39-43.

(OB B — FAH X B IRORATSE [T ], HEg, 2015,24(S1):403-405.

(101 BR/NRE, NG, EEFHEBMRI T R AT EE [1). AanesihSmse, 2023,44(06):1-4.

2024.4 1017



