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Research of the Vibration Velocity Attenuation Law of the Particle
in Wall Rock Bursting Where Hard Rock Tunneling
Advances Rectangularly

XU Ying'?,SUN Yong'
(1. School of Civil Engineering and Architecture, Anhui university of science and technology,
Huainan, Anhui 232001, China ;2. The key laboratory of safe and high efficient exploitation in

coalmine set up by ministry of education together with province, Huainan, Anhui 232001 ,China)

Abstract: By means of Instantel Monitor the vibration velocity monitoring data are got
when medium length or deep hole blasting takes place where hard rock tunneling advances
rectangularly , and based on the data the PPV formula of blasting damage dimension is
gained which is suitable to the real tunneling situation. The biggest safe charging weight of
single section is contra — calculated by the mathematical statistics method. The charging
weight is put into engineering practice ,and good result is achieved.

Key words: tunnel with right — angle round ; medium - length or deep hole blasting ; vibra-

tion velocity ; ppv regression
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BEE BB S AR B3 2 MR ™ B 4R
B R0 B R SRR P IE i R R TL S
TEI I PIRIL D TEIMR B, 1 TP RALR
HEMMTRILVBBE - KERNELEERH
%, Bt B E R E N RE MW, B
EERMASEER S NREETR, BHEX
HAGSEBEERA RIS EEZBMAETAR
B A GE A GEET G E MR, 447
IR EAHSEAEE Y EANIRSIEE
HEAR, TR BEEEIRTEARTES
BENREERA—ENSEER.

1 BRSO

BET HEESRIBR =& REXE, kK
BadmEEdtEA, ERARE R -620 ~ - 569
m KREEEEEIRKE BEEREY f=
9.81 ~11. 62. Jh B EBEHI T4, L 3%0. EHH%
BOEWTE, BT EERES.2 m, B 4.4 m
(EE 1.8 m, HE 2.6 m) , BT EFH 19.98 m?,
SRR AP, BRI A 150 mm, I, BB R 5
BES5.5 m, YRR 4.55 m, SESERTE T 21.8 m®.

P IRFLIR R F T R R 164, {8 IR IR B
EHRE2.4m, XEMREE 2.2 m, I KHE
8 P9 A B AN KA R 3B 8 A R IS
), EED LR ENAN S ERERFRNER,
BOREEIRETE B 5 M MR E K, RIK B R
7£ 200 mm ~ 300 mm'}. ##EER % B ©40 mm &F
3%, ®35 mm 254, JEZ N ZRIET H KL KE
25 ; At BR TSR Y ©32 mm %, 40 mm 4T3k , S
@27 mm ¥, ME N Z R K EKBED, ]
~5 BEVHEEE, W —KER.
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2.1 WEBHENMSHE

PRBEAR 2K R A Instantel 37 35 1 I (3L &
Gx , o T SR RIS D AN B, I 5 RS
BERIR A7 = AT (—ANE 1, AR A 1)
TR BT AR e (5 RS T (S S,
3 AL 2 5 V895 1k 58, 14042 1 447 EPROM
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Fig.1 Sectional drawing of survey point
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Fig.2 Layout chart of survey point
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173
Xty =a+bx 5 gV =Igk +alg% Ty =

o~

IgV,x =lg R

a=1gk,b=q.

RUELR B LSS R T, B S HUnR 2.

F1 BuRZHARFEREE
Table 1 Basic data for blasting vibration testing
B E0E i A (PVS)/ ZHRE V/(em-s7)
Q/kg R/m (em-s™) T |4 L
13.3 57.9 1.47 1.3 1.35 0.584
7 -26T18.28
13.3 60.7 1.46 1.27 1.16 0.343
13.8 66.7 1.32 0.902 0.610 1.44
7 -28T17.41
13.8 70 1.26 0. 858 0.610 1.04
20.1 66.4 1.56 0.902 0.584 1.35
7 -29T21.36
20.1 68 1.52 0.8 0.825 1.189
12.2 70.1 1.26 0.498 0.244 1.27
7 -30T18.21
12.2 7.7 1.21 0.279 0.317 1.19
21 70.1 1.62 0.522 0.584 1.68
7 ~-30T19:19
21 71.7 1.58 0.417 0.533 1.10
| l Long2 r; *
Long —*l‘ e I
E
Vert % . Ver2 o j
P
0.0 020 0.40 0.60 - 0.0 0.20 0.40 0.60

B3 R=57.9m,0=13.3 kg |BhiK 2
Fig.3 R =57.9 m,Q =13.3 kg vibration waveform

K2 BUIRDEESH
Table 2 The analysis of blasting vibration

B4 R=60.7m,Q0=13.3 kg KR
Fig.4 R=60.7 m,Q =13.3 kg vibration waveform

we  FEEES o R ik x y
1 1.47 13.3 57.9 0.040 92 -1.388 06 0.167 317
2 1.46 13.3 60.7 0.039 033 -1.408 57 0.164 353
3 1.32 13.8 66.7 0.035 961 -1.444 17 0.120 574
4 1.26 13.8 70 0.034 266 ~1.465 14 0.100 371
5 1.56 18.8 66.4 0.040 045 -1.397 45 0.193 125
6 1.52 18.8 68 0.039 103 -1.407 79 0. 181 844
7 1.26 12.2 70.1 0.032 84 -1.483 6 0.100 371
8 1.21 12.2 71.7 0.032 107 -1.493 4 0.082 785
9 1.62 24 70.1 0.041 148 -1.385 65 0.209 515
10 1.58 24 71.7 0.040 23 —-1.395 45 0.198 657
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10
Y ox =—14.2693,Y y, = 1.5189,
i=1 i=
10 ]10
¥ (x)? =20.3764, Y (y,)® = 0.2502,
tl-'ol i=1
Y %y =-2.1509
= 10 l 10
Lxx = zxf - “( in)z
isi noi3
= 20. 3746 - 20.3613 = 0.0133
10 1 10 10
ny = zx,y,—;—(zx;)(zy,)
i=1 i=1 i=1
=-2.15+2.17 =0.02
10 1 10
L, =2y -—(2y%)
i=1 i=1
=0.025 -0.023 =0.02

|

518 - 1.51 x (-1.4269) =2.3

o =b =151,k =200 EAALR:
y =2.3 +1.51x (2)

V= 200(%2—/3)“51 (3)

3) PPV B350 @ i e 3648 BH AR, H
ORI THIIEEL, UBHEIENEZSHE,
AT B E IR TR A, R K R F A
) k.o (EREBURYE SCIR[3] B, 5 BBIEH
SRYHEAENRERE, LRSI FEHE
EOREEA PPV Z2HFETREHELE.
B (1) 74§:

0 = [(4) "R}’ (4)

AR AR R S R AR FER T 48
BEAR BB ST 5 7 T B L 3.

Hi% 3 TR, B kAR V E 5%
IR TE 5% LI,

3 RuRDFELVESITHRE
Table 3 Actual data and calculate data for blasting vibration testing

REE FizE STWEEE PVS/ HEREER/
Sl ok i o
A Q/kg R/m (em+s™) {(em-s™") RE(%)
1 13 64.6 1.24 1.25 0.8
2 13 66.2 1.25 1.20 4
3 15 64.6 1.26 1.29 2.3
4 15 66.2 1.15 1.20 4.4
s BEAPHEILBE T, R HIRS B, VE
3 ik

1) RIBBIG KM, i 2 B BB X i B
HARPEEREEEmA RN R, RAL
it # Blastmate SeriesIIl U4, 172 S BRI
. MGLMEEITTEB Y ko H5BRBEELLM
BTG, B4 IR A MTATHY.

D)X HEARIEESEBRERERAE
BBE R R Z 8] 3 RFEAT A 447, 15 tH T
BOERH IR EIFAR V=200(Q"/R) ",
B EEEG T, REBRKBRE SR,

3)RIEEIF AN MBS, 15 H LFRES
WHREREAR 5% LN, AN T R EEAHE

AHEEEREEMTAIP SR BIHEST
HILHKYE.
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