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Abstract: Sonic wave tests have been conducted in the construction site of Ling’ao Nuclear Power Station(LNPS)
in Guangdong Province, China. Based on the change rate of sound wave speed before and after blasting, damage
zone size of surrounding rock has been determined. On the other hand, a statistics-based damage variable of rock
mass has been proposed based on micromechanics. Damage zone size of rock mass under blasting is thus studied
using a hybrid LS-DYNA and FLAC®® scheme. It is reported that the numerical simulation results agree well with
the site monitoring results, and the damage threshold for the rock in site of LNPS, D, is0.2. The variation of
damage zone size with charge weight has been analyzed by numerical simulations. It is observed that the rock
damage zone size increases with charge weight. Damage zone depth of rock mass under blasting is less than
damage zone radius. The damage zone radius is approximately 3 times of the damage zone depth.
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Fig.1 Arrangement of sonic wave test
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Fig.2 Damage zone of rockmass under blasting load
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Table 1 Parameters of explosive and JWL state equation

BREp (kg m ) DI s ) 4/GPa BIGPa R, R, ® E,J/GPa

1300 4000 2144 0.182 42 09 0.15 4.192
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Table 2 Physico-mechanical parameters of rock used
in calculation

EiEp MK
(kg » HiRE,
m?®  IGPa

_ YIEhE VI bk #adr Cowper-Symonds
i W W o, B BW
# o/MPa IGPa IMPa o/MPa Cis' P

2700 38.38 0.228 75 40 150 5.6 25 4.0

(2) AR AR Y

EEBITH B FLACY SR -
RN, R, Yang 20820 S SREsr WY LUE
MR TG AR A RGN Y e T ik
HH PR S AR L W A I RS E TR SO 1 s g g
WM E S RbR; RS2 AT 3N T D5
JEI s AR R AR AT A 28 K Sk I
B R A R RSO TP Y e 53— 5T
UNAEE AR KT I T 9 B r 28, HLr 2800 1
TR SR, AR AN S R AR . P LUK A 25
VRN B AR5 407 A I g My 300 P A 1) 0 R

D, =p,=1-e% (i1, 2, 3) (10)

b pe WA ERBOIBEIRI LR C, i Jr TR
QUETL, FORPALRBIEE RS, TTUE T,
S H D, BUEAE O F1 L Z08], 435l % B 156 4

TCARM BRI A KB IMBE . R85, Tl
MR BOER, MUK C, =0, BhIAJL
BAO0; Ji—O7H, AR RSy A, C,
METS R, AmEEIEh 1, S RR&RES .
U KL E XE

Cdi:{ai(gi—gcri)/”t (e>¢,) )

0 (e<éw)

KP: o, BBIAMEIEEG & R i T FENAR
(FIAIE)s &y, AADR RIS AR s ¢ A3 31
SN S PT Dy IR () o 6 4 i Rl A7, 2R(2L)
T P ARAR Ky AR SRR AR

= /i(< £>)? (12)

K <g> R HIH 5 PR R KT 0 AL,

<p>olalre

T MR e, B g, ATEUEI R

e S I T A s T 20 3 %A A Ak Il S AR
TR
gcri = 1_1;21/ O-sti (13)

Refe oy WEKTE § J7F ERBATRERE, E
TR SR R . Q)T A, o
07 T1_F 6 T4 P TN g (e A R 085 1 4y
SGE R £, BTy o TR T PR T4V 3 52505
B

Coi=a, (&, —&,)" t, —t,) (=1 2, 3) (14)
S g, i Eh RS i B TF R 75 )
BT, 1, Ay eh TF 7 70 B AR IR 3 B
KA, % 5 F

(=51 (i=1 2, 3) (15)
gi
Exi 4

¢, =Sa (i=1, 2, 3) (16)
&,

e & A R N AR A T
Con = (16, —1,6)" (1, -1,) (=1 2 3) (17)
PIt LA e s SR D0 DR 28 BB REIR S (R I ) A

1

ns A
t=zi—tci=(ﬁj "ETA 121 2,3 (18)
ai

EARTE RN Ty 5 N AR 2 [a] R OC &R 1] LA

1E:
O_f_:Ei(l_Dfi) .
! 1-2v "
K: D, ARPEMEIA B F3i AR &

(i=1 2, 3) (19)



«2514

HAT D1 TRER

2007 4F

A (13), (18), (L9)FF A A1 i AR e A
¥ RE R

1
(1-D, Awa 2
Oy = a- Dfi)O'sn' + —El u Df’) (&J gt

1-2v Q;
(=1 2, 3) (20)
FARBNASPURIRE KA T N AR =k Ty
R0 19 B g AT 2. X TFLA N Dy A1 Cyp
S o, W] ARRARE 5 A B ST 56 P o A R /N ik
S E
ARSCE AR VSR RAL 1 3= AR OGS
x 3P

® 3 AR E S

Table 3 Calculation parameters of rock damage
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Fig.3 Computational model of rock under blasting load
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Fig.4 Numerical model for rock damage under blasting load
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Table 4 Relation between damage zone sizes and the
maximum charge weight per delay interval

BB kg B /m BB E
7.7 1.64 4.80
154 1.80 6.31
231 2.06 6.50
30.9 2.26 6.80
38.6 2.32 7.38
46.3 2.39 7.67
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