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Abstract

This paper mainly focuses on shield boulder and prominent rock in the process of subway con-
struction [1] [2]. For the shield rock and the prominent rock, it is proposed to use the method of
collecting energy in the underground rock space to break the local rock mass. The numerical si-
mulation technology is used to apply the petroleum perforator commonly used in oil exploitation
to the blasting of boulder and protruding rock to improve the progress of the project.
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Figure 1. Schematic diagram of four-phase loading
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Figure 2. Schematic diagram of perforating projectile structure
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Table 1. The main parameter value of the copper-shaped hood Johnson-Cook material model (g-cm-ps-k)

= 1. B4FZ5BE Johnson-Cook #HHER F F L B {E (g-cm-ps-k)

e P G A B C m e T, C,

= e WU M ROEW ROEEM OB L N

HX BE O mm mE uH SRK YEY R b
SH 8.968 0.46 0.9E-3 2.92E-3 0.025 1.09 1356 300.15 2.83E-6
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Table 2. Parameter values of the Griineisen equation for the copper coating (g-cm-ps-k)
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Table 3. Basic physical parameters of granite (Micro-weathering, K, = 0.85, K,= 0.80)
3. EREEXESERNK, K, =085, K,=0.80)
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Table 4. Basic physical parameters of granite (Moderate weathering, K, = 0.60, K,= 0.40)
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Figure 3. Three-dimensional finite element model of perforating bullet (1/2 model)
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Figure 4. Deformation diagram of the drug cover at different times
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Figure 5. Pressure mask over-stretching process

Bl 5 #RESFENHTREENCE

HSEPR TAEN IR, B 2 HE Rk & m AL R . KE R R & S EUE 2 E A e
P, AR A b A RSO R AR R, U SRR SRR B AR BT ST AR AR BN T B R AR
F bRt 7= 22— RN R 2 AL C o AR ASTHIT FT ) AR XA 02N 2 i 58 RES i 2R

DOI: 10.12677/me.2019.74048 345 i AR


https://doi.org/10.12677/me.2019.74048

MRS, EANE

ANBET AL TRESKPR TR, DR AE S A e R v b B2 28 RS ) B (R AP 28 5 e 85 0 R 2 [
NS

R FERESHRAS RN 2 SRRy s i o A (2 T B s s i A, 2T SR R DA S 25 T Sy Tl A
AT 7 A OISR T AR P 26 7R SR A il TR R AN [T I 220 R SRR AE X o F AR HEAT 5500, DABIR B %
A TREPR BRI ZK

T30 AL TR BE S B IR K M, S T AR R BE S AU R L B BO Y D) S R R G
B8 F AR L S EER, AT LTS A IE 251 M Ja = AR RIS . BRAESTIAL L & 38 5 A A [ R
IR E A HARREAT AR R (0 58000 RO PR, ITTE BT (1 AR 2R

4. SRV ABED

e U FL 5 B JERESR AL 2 A A LA A S0 2R T 00 SR e SR 5 o 0 A AR I EAT AT (9] [10]
S FLL R T REST LT A A R I A > R BE I BUBSA . Rk, TR — RV NFHR, ERERBIIX
ﬁﬂ Uk, TFHRE P 2 DUMBR R S Te T AL, 3 RO A v 1 R e B e/ b AR AR s
o NEDSS LB R R BESR S A A A A R R .

H 1 6 AT L 5 Lo R SR RE S IRAE AR AT I R Fh T b B It AR BOMZR ALY e b Boa A
FIBA AT IR . TFHTRBL A A 2R U i B — 5 Y B N BOAE B A A B e R AR, 7 —
4%4%%%ﬁ,EKEN%%%%FFEW%%%LLQ%ﬁEm%%m%%%gﬁﬁﬁﬁﬁ,Eﬁ
B R Rk — B BE R AN, M E A T AT MR . K, 7RSSR 5 R e SR EAR
PP Bl ZUE 2 AR 2 RN A R KE I 5 5 A AR S VR D« R B, BEE R AESE A B 4R 5F A
FERE R P — e R ISR AL, SRR AR RS AL I IT R R, IF B SHIR#GT kS 7 T #5), &méﬁ
WrRBOA IR . ROy T B BEE R AR, A5 B B (R 4F TR HE A2 A L 1 AN RS
JERIITE . BT A A AR SRR, R KRB o FL A AL 70 A B RSB 5

t=18 us t=46 us t=64 us
t=158 us t=300 us t=400 us

Figure 6. The interaction process of perforating projectile shaped jet and rock at different times
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