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Fig. 1 Rock burst in coal mine




I v Research background

800

400 -

Displacement/mv
o

-800 L EE .é. S —-——
2,11t te,

Fig.2 Waveform in deep underground Fig. 3 Model of block rock mass
explosion(Kurlenya M.V.) compression(Oparin V.N.)
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Fig.4 One-dimensional model of block rock mass on dynamic stress

M xx(t)+Cxx(t)+ K xx(t) = F(¢)

F(t) — [f(t),O,,O]
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¢ —C

- (C] +cz)

_CQ

—C (CH + Ci) -G

=| I
X=X, X,

- cnfl (cnfl + cn )_

[k -k

_kl (kl +k2)

—k

2

- ki—] (ki—l + kz) - ki

- knfl (knfl + kn )_




II+ Analysis of energy propagation in block rock mass

() =[x, (0), %, 5(0), -+, %, ()] =

[1] Wang K.X.,Pan Y.S.,Dou L.M.Energy transfer in block-rock mass during propagation of pendulum-type waves[J]Chinese
Journal of Geotechnical Engineering,2016,38(12):2309-2314.

where, matrix @ comprised of eigenvector @, (i =1,.--2n) of B 4o = ¢/A.d =diag(e™,e” --+,e”")

and A is eigenvalue corresponding with generalized eigenvector @, . g, = a~'®" 4y(0) and.

a=P" AD = diag(a,,a,, -+, a,,) . ¥(0) is initial conditionon on transient impact f(r): x.(0)=0 >

i=1---n, _:E'I(O)=V9 i'i(ﬂ):{)s f=2"',n,
Kinetic energy of the block system

T=— Zm Z(/”t%e + .8,

Kinetic energy of each block

E(f)——m (1)
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All the energy of the block rock system

Wi)y=T+U
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Numerical Example
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Fig.6 Block rock mass which composed by 20 blocks

Calculation parameters: ¢, =35kg/s . k, =6x10°kg/s”, m, =10kg . i=1,---,20 .Initial impact energy

5001 therefore x,(0) =10m/s.
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Fig.7 Kinetic energy and potential energy in block unit 4 and unit 16
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Fig.8 System kinetic energy and potential energy Fig.9 System energy dissipation



II+ Analysis of energy propagation in block rock mass

Cio

Mg 1My,

C
C, _|_2[0
11
x, PV x, PV X1 [ VVT] Xy kV v
k, Ko 20

DRSO  RegionC

Fig.10 Region division of block rock mass

Region A i1s the first half of the block medium which composed by block m;
(i=1---10) and partings.

Region B is the intermediate of the block medium which composed by block
m; (i=6---15) and partings.

Region C is the second half of the block medium which composed by block m;
(i=11---20) and partings.



II+ Analysis of energy propagation in block rock mass

500 4001
—————— original block system ~~~ 7"~ original block system
400 change elastic in region A a0l ; change elastic in region A
300 i
0 2001
200
Hile
i 100
100[ §
0
0 0
W 500 4000 iginal block syst
S original block system = original block system
= 400( — change elastic in region B o change elastic in region B
=t 300
a 1
=+
o o =
= 200
@ o
= —_
o (©] 100
- =
% @
Qg
\ 0
— «
5001 :{ 4001
""" original block system 77777 original b|°CkA SYStem
400+ change elastic in region C a00l change elastic in region C
3001
' 200
200 Iy
) 100 -
1007
0 L ' i1 N ’ . I B h I} 0 L L L ]
0 0.5 1 1.5 2 0 0.5 1 1.5 2

Fig. 11 Energy variation on elastic coefficients reduced to half value (k=3105 kg/s?) in different regions
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Fig. 12 Block rock medium system energy dissipation
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Fig. 13 Energy variation on viscous coefficients reduced to half value (¢;=17.5kg/s) in different regions
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Fig. 14 Block rock medium system energy dissipation
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Fig. 15 Energy variation on mass of block reduced to half value (m=5kg) in different regions
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Fig. 16 Block rock medium system energy dissipation



IIT Conclusion

e Kinetic energy and potential energy are coexist in block
medium and conversion to each other.

e Energy dissipation of block rock system depends on
parameters variation regions. When dissipation 1s rapidly
1t occurrence 1n elastic decreased in the second half
region and mass of blocks decreased in the first half
region.But,viscous variation in different regions have no
obvious difference to energy dissipation.
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