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Rock burst prevention methods based on theory of dynamic and static combined
load induced in coal mine
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Abstract: Rock burst is becoming more and more serious in coal mine and the scene of action of which is becoming
much shallower. Theoretically studied rock burst energy and stress conditions under dynamic and static combined load
and the theory of dynamic and static combined load inducing rock burst was systematically put forward and the dy—
namic and static load characteristics of coal mine were analyzed. According to the loading strain rate the loading state
was defined of coal mine. The experimental research on the mechanical characteristics of coal and rock samples under
different strain rate and destruction shape of coal and rock under dynamic and static combined load was carried out.

The results show that with strain rate increasing the coal and rock strength and elastic modulus exponentially increa—

:2015-01-07 :
: (973) (2010CB226805) ; (51404243) :
(SZBF2011 -6 - B35)
(1963—) o Tel: 0516 - 83995904 E — mail: Imdou@ cumt. edu. cno

(1984—) o Tel: 0516 — 83885206 E - mail: hejiang76@ 163. com



1470 2015 40

ses and when the static load is predominant coal rock shows shear failure and when the dynamic load is predomi—
nant the coal rock shows splitting or even bursting damage and when the combined load closes to coal strength during
the single or multi wheel dynamic loading the coal can be induced dynamic failure and when the combined load is far
less than the coal strength multi wheel dynamic loading can make the coal damage but cannot induce it to dynamic
failure. Combined dynamic and static load induced rock burst can be divided into two types. The first is high static
loading type. When it is deep mining the static load is very high originally although the load has not yet reached the
critical value of rock burst the micro dynamic load increment generated by mine micro seismicity can make the com—
bined load exceeds the critical value and resulting in rock burst; The second is strong dynamic loading type. When it is
shallow mining although the static load is small the strong mining earthquake caused fierce dynamic load and the
combined load exceeds the rock burst critical value the rock burst can be induced. Finally based on the dynamic and
static combined load inducing rock burst principle the ideas and methods of monitoring and prevention of rock burst
was proposed.

Key words: rock burst; dynamic load; static load; dynamic and static combined load; monitoring; prevention
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2

Table 2 Coal mine loading state with strain rate
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4

Fig. 4 Stress time-history curves of coal under the same static and different dynamic load

5

Fig. 5 Fracturing mode and acoustic events distribution of coal samples under different loading rate
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Fig. 6 Stress time-history curves of coal under the same dynamic and different static load
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