F38L 12
2016 4E 12 A

= =+ I

Chinese Journal of Geotechnical Engineering

R

1

Vol.38 No. 12

Dec. 2016

DOI: 10.11779/CJGE201612021

BRER BT ER AR R E BN EM R

EHEJ}L% : 2’ }ﬁ"d—] 1’ :f—%ﬁg !

(1. LT THREARREIFE TR, 0T B 1230005 2. PHEGMRHER BHE 22 P REFHE A E, L5 R 221116)

T OE: REER TR PRI A R sl SIS AR R AL TR IR 5, BB L 2 R AL 38 I Bl B K
WA RRE A . EIT R AL RR I R R A R R A A, BT IR AR I ARESE B T B S5 g b R i G B
W, WAL AL BRI R R A A b A B S FUR BRSNS B I e s 3 A B, 0 B BB R b 1 e s AL i
. SONTEE]: BRI AR PR R AR I R B LR DN 5 B ) 3 B AN B35 A B ) 34 e 2 IR A7 e ] L%
16, ZhEe A REIEM B AR R AW AT AL, AR AR R AL S AL RAN, a1 R R
R R S DX AR R A 2 L R DR L B RN B R A AR T B RE R B R AR A 1 A 4R BORE RO A .

KHEIR): HAO N BAE BRAE: RBEL BNJIMERE

FESES: TU4S XEAFRINED: A XEHRS: 1000 - 4548(2016)12 - 2309 - 06
EEBN: FILXA984- ), B, TFMAARAN, B, FENE SRR AR I EFTE R . E-mail:

kaixing_wang@163.com.

Energy transfer in block-rock mass during propagation of pendulum-type waves
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Abstract: The pendulum-type wave is a special rock mass dynamic phenomenon in deep rock mass engineering. It is the
propagation with low frequency and low speed in rock mass, which carries the obvious energy propagation. According to the
energy transfer rules in the propagation process of pendulum-type waves in block-rock mass, the laws of the energy
transformation between rock block and nearby weak medium is studied based on the block-hierarchical theory of deep rock
mass which is composed of discontinuous and self-balance stress block-rock. The laws of energy transfer in block-rock mass
with self-balance stress are investigated through analysis. The energy conversion in the block-rock mass is the mutual
transformation between the kinetic energy of the rock block and the elastic potential energy of the nearby weak medium during
propagation of pendulum-type waves. The kinetic energy and elastic potential energy transfer forward on during mutual
transformation of energy. The expression for energy transfer and transformation in block-rock mass is given. Through
calculation and analysis, the laws of energy variation in local area exhibits cyclic attenuation, and the variation and dissipation
of kinetic energy and elastic potential energy have exponential relationship in the whole block-rock mass.
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Fig. 1 Typical waveform of displacement for underground
explosion
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Fig. 2 Dynamic model for propagation of pendulum-type waves
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Fig. 3 Model for adjacent blocks with visco-elastic linkage
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Fig. 4 Kinetic energy and elastic potential energy in unit 4
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