31 B3 ok Vol.37 No.3
2020 4£ 9 A BLASTING Sep. 2020

doi:10.3963/j. issn. 1001 —487X. 2020. 03. 003

RIEH T TAESE B A M ARRRFR
AOEVBRNCREE LR b Az

(LA EA R (Ent) i 5 R TR B, Jbat 100083 5
2. PRERE s R TR A R, LAt 100083)

W OE: AT REASIRIERE T AR LA B AR, R R AR R X B xT B 2 A SR TF T 4
R o R4 AW A B S 09 SR R R E R A R AN B A TR A H R AR A, AR
AA B WEFLLLTERILARGY K, SRS LI 5REG RAEIEE AR M AR RS R
BZSEqiaih g AER,ZRRE b @ LR RN RRE T QF Bdail; H R AR A RHmiEa
WA BT S RE R RIS R LA R R E; E LB EEARA T, ARG R L ERGRE, 4%
B B I Ao 27 Ok 45 A AF R B, TRURARAR 20 LA A% Z R Ay RS,

KR BRMESAT; AR AAY R Y EME

mESHKS, TD23 SCERARIRAD: A XEHS: 1001 —487X(2020)03 —0015 - 06

Experimental Study on Surrounding Rock Failure Law of
Adjacent Roadway Under Explosive Loading

LIU Kang' ,GUO Dong-ming'* ,CHEN Liang-liang' , ZHANG Shuai' ,LIU Bao-yin'
(1. School of Mechanic & Civil Engineering, China University of Mining & Technology,
Beijing 100083 , China ;2. State Key Laboratory of Deep Rock and Soil Mechanics and
Underground Engineering, Beijing 100083, China)

Abstract: In order to in-depth analyze the damage law of surrounding rock in an adjacent tunnel under explosive
loading, the damage morphology of surrounding rock was studied using similar model experiments. The test results
show that the surrounding rock damage areas of the tunnel are mainly distributed in the straight wall of face blasting
side , tunnel top , tunnel floor and bottom angle of back blasting side. The failure morphology is that cracks are induced
in the free surface and grow along radial direction of blasthole. Combined with theoretical analysis,during the propa-
gation process of strong compression wave ,the area from straight wall to the arch point of explosion side is subjected
to vertical tensile stress,and free surface element of this area is cracked and extended to the blasthole along the di-
rection of minimum resistance. The direction of bottom corner in the straight wall is the key factor for induced crack
in the region. The tensile damage interface is formed under the gravity of overburden at the top and bottom plates un-
der the gravity of overburden rock mass. Under the action of reflected wave and unloading wave , microscopic damage

is generated into the macrocracks.

Key words: explosion load; adjacent tunnel; crack growth; growth mechanism
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crack growth in the bottom angle

3.3 TRWIFERL
AT SR AR AT, URAR S A R e LA =

%3] R 385
EARKI B AR
(a) FEEEEHER

(a) Overburden pressure action

(b) B A3 BeAEH

(b) Stress wave action

H AR A G RERTIER A, AR Al fi 1k
AR A EEDA RIS IR R, T A R 25
PR LR BOCKJ5 1 S B, B oy, e, AR
TR BATC RN, J fe R 0, BB R I I L R
AR I el Tt i 2 iR SR e 1
AIE AR, WA 7 (a) AEPIHIUE /RS, B
B3 B0 32 KRR VR T, BN oy, R AR ) 12
il P HE A BURECB G . 3 Ah, KRBTSR,
L R R BUNT 1 i, TURAR At BB S
S BRI Z AR

B AR T ERE SRR,
AE TR SZ AL, Y AL T8 05 5 i, S TR AR
BT AT RERL R 24 N A% 2 4 S
S FIPE 7 HE KT [ BRI AT 5 53 5, R
JI WAL R A R A LS vh A7 SR AR B, 2 i
PE R AZ RERE R, T ISR , A AR R v = Ak
ST TR T, — FR S, S0 2B 14 20 28 [l 5 AR o
FEAE A 10 S R B O W] A2 o A S BRI A
Gt SR A R TR AR 049 5 1 153 5310 oy Al
oy, WL T (b) o MR 3k i I A e 28 A0 ] 1 A
I

TRAR B TTHLN F) 2k

o, =0, +o0, (1)
JEAR B TCHLN 1

o, =0, +0, (2)

E NG TSI EOS VANPAR U R oS AR LN
JEI, Tt s Al 5 2 SR8, LI 7 (e ) o 525
WEFE R JRAR AR R EOBEA B AR P A T
YA AR 000 A0 BRF AT, T AR A R 8 S
A HAZ DX B AR 45003 , 1L (B A SRR B A7 Ak
A T KRBT e

B
YRI5
g,

L
PRI

(o) ZEERTRAY R

(c) Crack propagation under combined action
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Fig. 7 The stress analysis of tunnel under the compression of overburn rock and explosive load
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