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Abstract

The underground caverns of underground sealed oil depots are usually excavated using the drill-
ing and blasting method. The huge energy released by the explosion can cause a series of prob-
lems that endanger engineering safety and affect the normal use of underground sealed oil depots.
In severe cases, it can also cause casualties and significant economic losses. This paper uses
ANSYS/LS-DYNA dynamic finite element analysis software to simulate the impact of blasting exca-
vation on the dynamic response of the surrounding rock of 1# cavern of an underground water
sealed oil cavern. The research content mainly includes the distribution of particle vibration ve-
locity of surrounding rock caused by blasting excavation, and the propagation law along the axial
direction of the cavern. At the same time, the vibration velocities of the surrounding rock particles
in the underground cavern exhibit a symmetrical distribution in all directions. The maximum vi-
bration velocity in the X direction appears in the middle of the vertical wall, while the maximum
vibration velocity in the Y and Z directions appears in the middle of the bottom plate. As the dis-
tance between the explosion center R increases, the shape of the peak vibration velocity distribu-
tion map in the X and Y directions on the cross-section of the underground chamber changes less,
while the shape of the peak vibration velocity distribution map in the Z direction gradually tends
to be circular.
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Figure 1. Finite element model
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Table 1. Parameters of rock

=1 AFMREH

w5 iy R : T 9 I T
s N kA - < R
2620 30Eq 0.21 73Eg 0.0 0.06

FERENE L A BAE A, TR 2R AL RSR IS 70 PO AR K, —AfE 0.1~1000
MPa, — i EHE Y FRRES J7 FARAME S G ix ME . AGLIEZARLEH LS-DYNA (1) Y i A R R A,
Hp RIS T) P 5 RALARIARE Eon ARV HI5C R JWL IR AR IR . IWL IRZS TR 21
L AR RN SIS, A5 BUMRSE  A) SEE 0 £ BE X 25 W0 0 RE MRS T AR Ak Y S M, L R 2 SRR 5
FHBVFHR R BOR R o IWL RS T B ARSI B S, n] DO AR o 7= AR B s 0t 5 s e %
SRARHARUT AT, DR AR ) B E AR P A 2 1) N . IR AR 2 R I R,
LRI P (Pa) SAHX AR V R EALAR T AR R & Eq KRR BT 2 (2 P :

PoAl1--2 |e 4 B[1--2 |er 1 25 @)
RV RV v

X A BINKELMBHIA RS Pa;
Ry, Ry, 0 FoRIELMBHIARSCH B, EEN;
V N EALARRIE 2 A S AR, TE R
Eo AXEZ AR ST A RN AR, Iim?s
SR AR A T A A R KE S AR S EORARES T RS B4 2 P

Table 2. Parameters of rock emulsion explosive
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Table 3. Parameters of air
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Table 4. Result comparison of numerical simulation and monitoring test
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Table 5. Peak velocity of surrounding rock masses
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Table 6. Attenuation law of peak velocity in longitudinal direction
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Figure 2. Peak velocity distribution at R = 10.0 m section
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Figure 3. Peak velocity distribution at R = 20.0 m section
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