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Study on Vibration Response Law of Rock Mass Block on Free Face
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(1. School of Civil Engineering and Architecture, Wuhan University of Technology , Wuhan 430070, China ;
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Abstract; Structural plane is one of the key factors controlling the local stability of rock mass engineering. It is a
prerequisite for rock mass stability analysis to find out the occurrence and combination of structural planes. Geolog-
ical survey is often used at present. However,a high-cost supplementary survey is often needed when there are omis-
sions due to the limitation of this survey means. Therefore , the surface vibration response law of the structural plane
model was studied by laboratory tests. The study shows that the amplitude of the particle in front of the structural
plane increases for the single structural plane model. For a block model cut by two structural planes,the amplitude-
amplification effect exists only in front of the structural plane far from the power input side. Furthermore, the rock
mass models with different structural plane dip angles were simulated respectively. The results show that, when the
angle 6 between the structural plane and the ground in the direction of the explosion source is less than 90° ,the par-

ticle amplitude in the incident area of the vibration wave in front of the structural plane has an obvious amplification

Uz #5 H EA ( Date of reception) :2023 - 02 —23 ¥ 4% & % H # ( Published online) :2023 - 04 - 20

YEZ BN PEING (1998 - ), 55 B AFFE AR , T2 N HE T AR A AR M s 5 T A AFF X A, (E-mail) sjman@ whut. edu. en,,

BIRAEE FRBE(1974 - ) B RIBFFE G, FENFEE - TR I ECF 509 TAE, (E-mail ) guoyunhua888 @ qq. com,

E&WE : R ARFEESTH (51979208 ) ; =1 F2JH R34 3R AR H (SKIC-KJ-2019KY02 )

About the author. SHA Jian-ming( 1998 — ) ,male, master degree ,mainly engaged in the research work on the stability monitoring of underground
engineering rocks, ( E-mail ) sjman@ whut. edu. cn.

Corresponding author:GUO Yun-hua(1974 - ) ,male, associate researcher, mainly engaged in teaching and research of geotechnical engineering, (E-
mail ) guoyunhua888 @ qq. com.

Fund Programs: National Natural Science Foundation of China(51979208) ; Major Science and Technology Project of Sanya Yazhou Bay Science
and Technology City Administration( SKJC-KJ-2019KY02)



HaE H1H

UEING, SisAe R A AR s T DR AR S 1 BT 5 9

effect ,and the particle amplitude behind the structural plane significantly attenuates. With the decrease of the angle

between the structural plane and the boundary plane, the increase rate of the peak vibration velocity of the particle in

front of the structural plane gradually increases,and the amplitude of the wave amplifies 2. 8 times when 6 =20°.
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joint rock mass; rock block; free face; vibration response; attenuation characteristics

Sl NPT FE b B0 U K 22 41 45 0 T
FE R I 2 THTHAR (8 4IR S BRI 52 LAk 25 F B
Beo A1XF LA, i i = e -5 B E AR AL Y 7
AT RARIEAIE ST, VR 23 TR RS, LAz B A
AR T B ARRL R R DL FE Y B, I 3 g A
Il 2 T AR Sl O ML L 4G R R T T 4
SRARWI G, S M7 1 545 Ha THT RS A1 s 2 Th7 B 14 91
B S R R O, R AT LA R T iR
LER T L RS S T

1 SEMERE R R EIRIEN X

1.1 SRISHEE 585 H R4S

ARSI S HEARAY | AL RA T AR | LSS R4 TET )
N P RAR A o3 ) A T B PR sh ik, AR S AR AR
KA BRI, I K =1:0. 8 AU LB M K
45 cm 5% 30 cm 5 28 cm B E L, FAEE R I
KRR A B R 47 V) 4% 038, se sy o )5
2.0 mm [z BRI, 3 3 X 2 B AT R 2, £5
FIHWIRE RN 11,5 GPa/m, &5 14 1 5 F Al
R e o0 60°, S5 A AR Jey W E 1 r
TN o ULEAA TR Sy — 2 38 S5 R4 T VT B il e fA
TR | T 2 235 A4 T 5 A R 4K B T 1 k2 A R 60° AN
120°, 28 LEERTHATR Jry /R B RN 1 s . FAR
JIEHB P 5 KT M FR A, B Al D ] i TR 2
TR —)2 0.3 em R Z M FHLIC R LA AR 3
MR R IR TR — 20 B RS KA

R
600 600
> 2 BELJZ il
%
v /@
[ ]
(b) 52 5L 44 T 4S80 31 i

(b) Cross—structural plane model section

KL S5p s A R e
Fig. 1 Structural plane model

1.2 {BiRFSHNEAN
PRl AR R 48 DHS960 i 8 4515 5
T R GE , WY PR SN S AT I

AR BN HIIAE B A 45 2R, MK R U RAR I AR B
500 kHz, i i A& I D[R] ) S 4R ARk Ay ofe s v 50
I B A RS, REE S 1 mV/m - s, R



10 O 2024 453 H
5000 m - s %, AR A B SR, A AL R RS RS

AR TR 3R T O JRE ) A T S AP 2 FR, 36
A B AT JEE M A, 2% AL TR AR TR 4 em

BAEATE R, 13540 B [ i A2 TR S R S
et , SRR AR T SR sl B R 4

A o g U
4' 1 2 3 4 5 6 7 8 9 10 -
A i N N I O N N s N s N s n
414, &!
L., AR ! { ] ‘ , \
! 46 |

(a) R~ EE (BAL: em

(a) A Schematic diagram of the trial design(unit:cm)
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Fig. 2 Schematic diagram of complete model hammering
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