Hoa% AT HA 1 TR Vol.24  No.17
2005 49 A Chinese Journal of Rock Mechanics and Engineering Sept., 2005

ETRFRANEZNSHN AZEGT
B E AR E RS8R

FEEY? LR’
@ PER2ER U AR, Widb BRI 430071; 2. )UTERAE HARESK TSRS, TP Mt 530004)

WE: KA HHUGPSO)EILE—RBENL A R AR, BAWSHEEY . BRI 2Bl sl mtthy )
S A A A KRR S R A A AR I . Dh—Phid F T B 45 1F R IR AR AR R S B 06 42
FEH T PSO HVE AWM SHHN 7. ETIEAAR RIS BEN L R, AR DX (0 B3 v S 5 i
UL PRI 25 /N 3 I SR PPN 25 501 5 B, R P PSO B33 U SEEARE IR 25 0 gk Ak, 4822 L 4 R e (R A Y
ZHMH, AT SEBUE 2 AR B S 500 G N R SR AZ 56 I KK Mine-by R A1 ] 1K) AT B /K H s
SIKBEIET T BlA AR SR, T g RS siS sl &, RWNZ T EOE R AT, R R E T
R ARG S

KR AAN% WA AWM, SR R IRENE

FESHES: TU457 XERFRIRAD: A XEHS: 1000 - 6915(2005)17 - 3029 - 06

PARAMETER IDENTIFICATION OF CONSTITUTIVE MODEL FOR
HARD ROCK UNDER HIGH IN-SITU STRESS CONDITION USING
PARTICLE SWARM OPTIMIZATION ALGORITHM
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Abstract: Particle swarm optimization (PSO) algorithm is a stochastic global optimization technique and has
become the hotspot of evolutionary computation because of its excellent performance and simplicity for
implementation. In light of the fact that it is hard to determine the parameters of a constitutive model—cohesion
weakening and frictional strengthening (CWFS) model, which performs excellently in modeling the extent and
depth of brittle failure zone for hard rock under high in-situ stress condition, a new method is presented to identify
parameters of CWFS model using PSO. At first, the stochastic values of parameters are initialized and the
difference in failure zone between the value computed and the datum measured is regarded as fitness value to
evaluate quality of the parameters. Then the parameters are updated continually using PSO until the optimal
parameters are found. Thus parameters are identified adaptively during computation. The results of applications to
two real tunnels, i.e., Mine-by tunnel in Canada and Taipingyi tunnel in China, show that the method is feasible
and efficient for identifying constitutive parameters and predicting the extent and depth of brittle failure of hard
rock under high in-situ stress condition with high precision.
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Fig.1 Sketch map of rock strength influenced by developing cracks during the brittle failure process?!
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with plastic strain (CWFS model)®?!
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Table 2 Parameters of Lac du Bonnet granite

M OWRD Win B i AE

A 4 S Bk e
VR FRARME PREEMM O WR(H SR BIE IR i)
/MPa  IMPa  /(°)  /°) IMPa /GPa
50 15 0 48 10 60 025 30

PURHASCTE R AZ RS A 5 A R A 10 2 Kk
AR, DIOBLLIZ IS T R I M A A DX (AN 25 RE R A T
(RIS ) o

1R L R LK (6) o

A ENAHBIE F(efs £7)=0, I

PSO Sk B 5K E: ¢, = ¢, = 1.8, Ve =0.008,
FrEi=5, MRXIM & =0.1%~0.9%, &=
0.1%~0.9%.

CWFS AT Z H iR 45
&? =0.412%.

KA SO ERERRL A5 R WLIE 4(b), Bl Y]

Jfe P B3R X

el =0.321%,

e e B3 I
(a) BRI AR X 53

(b) AT IEREUL A

(c)  BEAHFHIEEAI A AR £ 4L
4 PRSI A RS ATk BALHE AR A
R Z5 R L
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simulation results by suggested method and
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Table 3 Parameters of Taipingyi granite**!
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