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Modeling test on explosion cavity to study anchored surface rock around cavern
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Abstract: The homogeneous, layered and block surrounding rocks anchored by crossing cables were studied in
two groups of modeling tests to improve the explosive resistivity of country rocks. The macroscopic failure mode,
the swelled shape, the distribution of cracks and the size of the explosion cavity of both reinforced and
unreinforced surrounding rocks were studied. The research results showed that the crossing cables increased the
tension strength and shear strength of rock, the explosive resistivity of country rocks was improved notably. The
degree of model destruction was significantly influenced by rock characteristics. For the anchored rocks, the
swelled height of the block models are bigger than the ones of homogeneous and layered models. The rock
characteristics are the main factors affecting the crack distribution of the models. The size of explosion cavity of
the homogeneous model anchored by the crossing cable is the smallest, of the block model is medium, and of the
layered rock is the biggest.
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Table 1  Mechanical parameters of rock, required and
selected materials

PE PR ., WE BB, EEY
iy =1 =] =l 2 b 1 1 [:
Mgy s wE ) g g R g
RJ/MPa R/MPa A(C) EnGPa ¥ m %)
. 083~ 0.7~ 0.20~
JEE@Nn) 30 35~45 6.0~20 2500
14 15 0.25
T 5 ALAEL 0.056~ 0.05~ 041~ 0.20~
2.04 35~45 2500
M 0.1 0.1 1.36 0.25
HERIR 256 043 15 41 5.2 015 1820
TR R} ' ' ' ' '

(3) B
BN R 5 BRI b o A
B I, B2 5 S5 R b R e 7
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=K K.? )

JE AV Z O SERR TR R AR, — LN
W AR, BRI 1xT7¢ 5 mm PRI
£, HoppERiE E = 196 GPa, FifuiiE N 1 860
MPa, AFREE A = 139 mm?, AFRE /S 15.2
mm. =HANZL g TR A = 417 mm®, 2534
HE NG = 23 mm. HBREZRRH 3IRERZ NG 1.5
mm - [4EER 22 LR T e L 1, J)5 M Re A A
KN 2.

i 2R 4 2R PR 2R AR I B Rk - D K=
2:1:08 BFIKEW R NERKMEL, HoptEsiE
E =10~15 GPa, Ji/E5E N R.=30~40 MPa; iz
BRHATE /K = 1:0.65, AFTHIEEILES
&, PUEGRE AN 5.0 MPa, #tEREE )y 4.0 GPa.
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Fig.1  Anchor wire used modeling tests
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Table 2 Mechanical parameters of cable, required material
and selected stranded aluminum wire

1o 47 A PR e AFREAR! AFRERY
E./GPa R/MPa / mm mm?

WELL(RA)  196.0
st e 13.3 126.5 - 2.19 3.76
R (B 62.6

18600 3 745mm  23.05 417.00

170.0 3¢1.5mm 2.60 5.30
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Fig.2 The sample arrangement (unit: cm)
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Fig.3 Arrangement of crossing cable(unit: cm)
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Fig.4 The installation of and grouting on crossing cable
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Fig.5 The damage shapes of the first group (W =10 g)
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Fig.6 The damage shapes of the second group(W = 15 g)

HIEL 5, 6 AT%: (1) 7258 — 2L utia a John ik
fErf, BFUERIRIER BRI LA KB, 2R
B2 A LR IR (R ) 8%, DetRes ol
RIZTEZ R PUE 2 [ RE4E . 3T 21,
WERZFHE 2 5 B IR R4, R IR V&
IR o X T A8 SR ZRAS % T Ae HA B S 1
IR . (2) S AR, AMUE T B
PRI A T ™ B I R T 5 AR IR R 2 (340 Jo T T 2]
B ARFIFEI ), 20 = A T 3BO™ BN R
T2 AR o (LRI AR AT 8 e i i 1
BB, A AR R, X R
SR 20 25 BGC A AR D N R . SR 20
— “HRB BRI R TR, S SR T R
I A IR BEBOR IS BIHT ), IR S A 2
IMEFER . (3) MERMFBIAREEE &, X T Jehn
[ E, RAefE N T T b, BRUOATER
ZUEAE IR A R TCVE DO R AR T
XA IR A BEAE R 2 A A M REATXS B, R
RN IR BOA R B R, AV L
HipdEREE. Hik, T B IARE E f b
BH 10 g 19 TNT KEZ5HIRBR 4 R (LK 5). fE/NE
EAEAEMT, BPUA R FE A, RN
BeRoa AR A RE R R . X B I B A
IELEH] 15 g (1 TNT XEZ5Hnkie st ROLE 6). £
BRAEMEEA T, RIRE RO RE,
B MBI A R B s 2 Bl i s Rl
FEARZERNET, HOMEERERAMA, 2w
WA ZR, HERBIAE, 4RI,

FEFMERRIEEE T, SR TR A
PRI, BB 2 MR e, — Rl AR s
FORRREE AR, MORLREE, BORTEREEEE,
AR RBIE E R R R E D, B,
PRIERE R 2, BORRRRE RIS vty
(K50 M e (R R RE B /D, T Z AR BURSE AN
B S E AR E AR ERE R 2 o TN o0 [ s iR
FEEIRE, BR B 2 MRRS, AR SR
IRh P e th it e WA M R 2 —. B
JEMN AR FE S e, T RERZ N E H B 1
SRR, FINEA R SRR A m, &
NEMLT RN, Bela hits s Eae &, (2
XA A RE R T RE S IR B, ZRE
Hr b3k 2 Ao g B T B RRR 7 R R T
K, EERRERE . B E NN E D UL
B R RS VERE AT e RS E R IR 2 R I 1 2R A



#3W6HE H10W

PRTREE: FLE AP DU E T BBt 7t

* 2445

N S A b U W AE SR 2 A A R [
OR300 5 A R AR HLR A s (A 254K
P Z 1A RIS LR, LA 7.

K7 5 AR MBI TR SR
Fig.7 The comparison of macroscopic damage shapes of the
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Fig.12 The explosion cavity sizes of samples
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