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Abstract ; The occurrence of rockburst in coal mines is related to the physical and mechanical properties of coal and

rock ,the structural instability of static load and dynamic load ,and so on. The instability process of coal and rock mass
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is accompanied by energy absorption, storage , conversion and release. The on-site coal and rock mass failure is a com-
plex process under the influence of various environments. It is difficult to quantitatively describe the amount of energy
released and absorbed by coal and rock mass. The mechanism and energy dissipation characteristics of coal and
rock deformation and failure under true triaxial dynamic and static combined loading are worthy of in-depth study. The
real triaxial dynamic and static loading Hopkinson impact loading system is used to carry out the dynamic and stat-
ic combined loading test of natural and saturated coal samples. Through the test,the variation law and proportion char-
acteristics of energy in the deformation and failure process of real triaxial dynamic and static combined loading of coal
samples in two states are analyzed. The test results show that the elastic energy storage capacity of coal samples can be
reduced after water saturated treatment. The energy reflectivity of water saturated coal samples is 17.25% -
37.04% higher than that of natural coal samples. Under the same Y-axis static load,the energy absorption rate of natu-
ral coal samples is 17.13%—55.95% higher than that of water saturated coal samples. It is revealed that free water in-
hibits the energy transmittance in the coal sample cracks,makes the incident energy dissipate uselessly in the form of
reflected energy,,and reduces the energy absorption rate of the coal sample. The energy consumption density of natu-
ral coal samples is higher than that of water saturated coal samples. In the X direction of impact loading, the ener-
gy consumption density of the coal sample shows a positive correlation with the peak dynamic stress, and a nega-
tive correlation in the Y,Z axis direction. It is confirmed that water induces the energy absorption failure of coal sam-
ples under three-dimensional dynamic and static combined loading. The impact energy is absorbed by the coal sample
and water in the coal sample. The energy absorbed by the coal sample is used to induce the formation of new cracks
and form the macro damage of the coal sample, while the energy absorbed by water is used to connect the old
and new cracks and form the microstructure damage inside the coal sample.

Key words : energy dissipation ;saturation coal specimen ;true triaxial SHPB ;rockburst of coal mines;failure modes
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Fig.9 Energy and time curves of natural coal samples under the same dynamic load(0.8 MPa) and different pre static load(X,Y,Z)
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