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A review of rockbursts associated with block caving JLiuetal.

1
<
) - + +
= r 44 1
1
"= & 449
1
- " 4
> " $% P9
= C 44 i
1
) "% *
Excavation Rem‘::e;etismic Seismic Wave Excavation
" g "4
! n
1 # $ %
() " *¢
- - &
- 1
6 < "? $% 49 ) % *9, $%%44
6 1 6
1
6
+

1148 Caving 2022, Adelaide, Australia



Rockburst and seismicity
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JLiuetal.

A review of rockbursts associated with block caving
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Rockburst and seismicity

+ 1 4 n
< & 1
6 .
<
<
i ) %
6 - " SR
1 8 6
27 ,: 8
;%
e 31 1 4
4%
e 31
$%
N o 31 .
*th ¢ o 31 4>
% ot o #
[ ] R
0 ° s ‘ .
4% .. . .................... . S
% T
.................... "
% ' &
% 8% %% 8%  $U%  $8%  BWh  B8% AU ceeeeeees , "2
E 6 "TH# & d
7 8 9 9
*
" 1 44
? 6 IIE)I&
+ " a4
% 8
4" $%%%8
"M $% 181
31
6 " * =
*0g ?
" &
1 # > 6
3 1 9 < ": $% &

Caving 2022, Adelaide, Australia 1155



A review of rockbursts associated with block caving JLiuetal.

%%H

%H
*%H
1%H
;%H
8%H
4%H
B%H
$%H

%H

%H

m# s ml s mE s mK

31 "t & $h14

31 *0
% "+ - SUu%re # - 6

Pre-Undercut Panel Caving

Conventional Pane!l Caving

|

1156 Caving 2022, Adelaide, Australia



Rockburst and seismicity

Caving 2022, Adelaide, Australia

1
1 < *
| s =
30 |
= I
| 4/ S IAASAAIIIAIAAST SIS SIS SIS S AT AIAAAIA ST AT A 4
pvsini |
1 : = > = $%:
- <
6 R R
- < " C . $u%;8 1
>
! S5 0 0%% & + ! $% 14
<
# 6 <
<
. BBS$
?
"2 *§
<
#
" S5 0 0%% 9 $u$u 3
9 ?
- 6 6
6 D) $% 161
! &
1 < 2
6 6
"/ R
1157



A review of rockbursts associated with block caving JLiuetal.

% # >5
$%
7 8
0 .
2
< 1
1
<
) +
+

E

1

1
<

+
31
1 7

9
3
1 0 +
- 1
1

1158 Caving 2022, Adelaide, Australia



Rockburst and seismicity

).+ ) $% % & (& +),+
+ #t / - 2# (# +7 $% A7
27,: #1 i) &(* + ("
& ( % & , = # N *8 D*8;
+ =(" + $%%! A, 631 ID$%%!E - , &
. 1 - + 7 7
2. 31 $%%; ( /, ' + # ,
, ?27 + () 1 $%%; Al 6
# i- & ( ) 1 1 - +
7 7 4 DA%
) 7% ; I D+ ) | 0 (
' # % * % $%4D$
) + = (@) 5% 113 D# <
| $; 4 $% D$S%
) 5%% % 1) 6 ; s [ 4 D D [
B B$D 4
) 2+ , # () #?2 8% % 11 -
> I 7K = N (M# "okl ' 2343/ - ,
& 1 5 ! + ) 5 # 4B1D48%
Z N\ + 35 + " 70 2"$% 11
- 2 7, : | 772 (M# " & ' 2346/-
, & ' + ) 5 #
$BBD$48
2 (. +$%%8 11 +  $$  $UuB ot 31 7 O+) 2 I M# (¢
77 a7 I & ( ' +
) 5 # $ D$ !
2 # $%% ' #21 1 E
/7 + #
2 7)? +1? 1= N ? 7 " 7 (= 7/ * A
. + i0 & .
' * $ 8BD8!
3 3" 23 2 2 "t 77 + " 0 7 K 0 + 1 (3 ? $%%!
Al 6
6 148 &('& (" #
"$% % 17 - I % "0 $ 8 4;
5 0 05%m 17 0 6 PI N/ " & '#( 2349/
- , & Y# ( + ) 5 #
B D4;
5C) + $% [+ Q R
) < ) ) 1|0 (" # % B 84 D8;
50 ">(? > $%%8 1 ) 7 # 36 I M# (772 k(7]
- I & ( ' + ) 5
# $* D$*
5 $% B 1 % ' , ' # 2 ) - 7
? 75 7/ / NL #1 -2 "(# M$% 4 12 - 6
| & 0 (" ' ;! $ D4$
? 7S ?N S5 7/ : C. $% $ 1" I0 (
' # % 4 $ 1D 4
? ") 1K ? S 2) NC7 2 $%$% 12 7 - / #
- - 6+) - I (" ( % 8B 2=0 % %%IC %%;%B-%$%-%$$ !-
? 7 # M+ 2 $%%* 1" > , 3 # 0$ | 0
& ' ' il ! 4% DAB%
? 7 # M+ 2 $%%* 1 > , $ -# (0]
& ' ' %* ! 4%8-4
27 # 73 2 ) -7 N # 2= #(QO) #+$% 11
| & 0 (" ' 4* $ $ D$44
#O) 7% *( ( o &I( - 7 + )=
D7 , E - = ) 6CC C C
C 0 - "$% *g- - -K
# 2 77 ) " NCT 7/ %% AE P "7
& = #
Caving 2022, Adelaide, Australia 1159



A review of rockbursts associated with block caving

# o ( 5 5 )
# . # (K 8% |
$% B 1%D 1!
, $%%4 o , TE 1 ,
D) B4 # " . ? N / SZ/ (S >/ 12
I 0 ( # %
2=6% % ;C $%  %; %%
) 7 ", 3¢, N$h*11
"ok, 234</- , &
5 # 888D8;4
7 2) 2( 3% * A+ $4 2 $%
1 i M# (NN k. 234</- , &
. + ) 5 # ;BID; 8%
7 Y(7 7 S0t 11 - | & 0 ("
* $B D $4;
70 + ( # % 8 |
# 0 8% % 4%;D 4B
7 + K + 5(7 # A+ |
- 5 ( B8
7  +2 (1 # $%; A
& ! ' % 41 D4*4
> "(# 2%% % A i M# b
& + )
= N? 03= ; 53 +(7 + *U% % %
5 31 )
= ) ) 2( 3w 12 >
$% 48D8%
= /72(" 1 4| 7 1 -
8 D;8
=0 7 N+ (N + 811
0 & ! ' 8 1D *
# Y$% $ & (' 1 % ' # 2 )
# M ? 7 (N N $%%% A +
| &(&
# M N N(/ NS% % |
> | B 18D *
# + " , ) (# $%$% A5
6 8%4 i &(& % (=.> 2322
) 5¢( 3 $%$% A? 6=
- % & . ? %! " E
3) # 2 (5 ) 31
' 2333 1ipr*
32 ) + " 3) (. + $%4 A
$$  $%%B > 31 7 ) ) i#
. /- , & # +
37 O # S I 31 7 ) |
, & . 4 1D4$B
. +(7 ?°%h 412 - | & (
3 D$
)) +: ) O $n$%h 1+
(" ( % 8B B BD $*
) )) oo (2, oues I+
| & 0 . ? B
-- 3 3 S 2(K 0 +$% $ |
B-2
(" ' 8B ;;D I*
MooN) /o /1 S1 2M 2(C7 DH)$%!'I5 0
| % # $B% D$$
)) ? (7 ) !+
| & 0 . # ! $*D44
1160

JLiuetal.

8 D *

I M# NN

# > 3

B!

# 8 BD;%

31

<
= #
@ll
) $18D$**
) ) -

2323/

| %

Caving 2022, Adelaide, Australia





