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Fig. 9 Measuring point arrangement



%13

VAR A4« KRR Bl U B n B T Oy ¥

89

0.2 T T T T T T T T T
0.1 ML
>
g 0
°
3 -0.1}F 1
—0.2f b
0 100 200 300 400 500
t/ms

200 300 300 500

100

t/ms
Bl 10 B ALIR B 2 AN S Y
H Rl sh g
Fig. 10 Base vibration waveform induced
by single blasthole shot
1.0 —
~0sl Actual
E 0-«»&/\/\,\/\\/\/-
S
S o5}
19506100 200 300 4(30ﬁ 500 600 700800 900 1000
[/ms
1.0 —
Prediction
~0.5} ]
r (,W\p/\/\w
S
S 0.5} -
1.0

=100 0 100 200 300 400 500 600 700 800 900 1 000
t/ms

K12 s M2 IR 3hIE
Fig. 12 The prediction results and

actual record at M2

1.0
-0.5}

Actual

v/(cm/s)
=

|
o
W

f—
=]

300 400 500 600 700

t/ms

=100 0 100 200

Prediction

v/(cm/s)

300 400 500 600

t/ms

100 200

700

F11 s MR 3R
Fig. 11 The prediction results and

actual record at M1

4E

=R

£5 LI 3 T 5 P o LR IR B U 1 2
T T AR 2 K% A P A RE A R R B B AR
SRS AN (E 5 15 5B Gt 22 56 2R BTk 05
IEAHEEA LR R AL

(1) R BBAR 3 2 B0 AR 20 A7 A SR BR T 4% 3
WA {32 T 000 4 0 b 52 e ) BT A 9k 3 4y
Pt g i A0 5 1 8 IR Bl 0 90 3 R g 22 (] T
SR A

(2) 7R 3CHR 7 5 AR T 52 B O T o AN o 1 ) 22
EnE @8 SN IS ES A RN IRERORCINEN 7S Dt
ZE MR A PR B0 15 8 000 45 58 S vl . o S o
FH T i K B A I 7 A ) A AL R 3 T

(AR I7 5 TR B St d 2 5 23
S AR B 5K AR L AR e B O SR 22, B Ak
RN B A 0 B TR AT PR R L TR S
Pr T AR E) .

e

AR SCHAE H TP U R S 0 R L (ELAE P A A R At O B 1 5 R AR TR

BT AR SO g5 s R UE B 1B A AR R A

IR A —FhOBT BB R 38 T — 2P B SR

L
S 3LHK
(1] R, R SR, TRMRB 22 M. A oh AR HAR K% B4 2009.

(2]

B a2 5l PRBH 1 5 . % 0k b 758 0 {0 P o 28 DO 4 T S 7R [ ). JE R0 B TR 22 0, 1998, 18(4) : 473-475,



90 DS 1 5 et i %328

XU Quan-jun. ZHANG Qing-ming, YUN Shou-rong. Neural network model for forecasting peak acceleration of
blating vibration[J]. Journal of Beigjing Institute of Technology, 1998,18(4) :473-475.

(3] R4 %, 050, e U 25, 45 JR 0 b 78 W ( ToU AR A 22 P 4 W 5 [0 ). R 4 45 b . 1999,19(2) £ 134-138.
XU Quan-jun. LIU Qiang, NIE Yu-jun, et al. Study of neural network prediction on peak particle amplitude of
blasting ground vibration[J]. Explosion and Shock Waves, 1999,19(2):134-138.

(4] B WK, R 1072 ol 5 B T (00 4o 8 M) R T 5 [0 ). & @ 7 11,2009(6) :40-42.
LU Shu-ran. Study on the neural network model for forecasting the blasting vibration intensity[J]. Metal Mine,
2009(6) :40-42.

(5] Wafhi 42 e 1% 00 752 ol ol 3 Wi L Ay FU I [ ). 9 3 45 b . 2009, 28(10) :195-198.
YANG You-fa, CUI bo. Blasting vibration peak value prediction[J]. Journal of Vibration and Shock, 2009, 28
(10):195-198.

Blasting vibration waveform prediction method

based on superposition principle”

YANG Nian-hua', ZHANG Le*
(1. China Academy of Railway Sciences, Beijing 100081, China;
2. School of Mechanical Engineering » Xi’an University of Science & Technology s
Xi’an 710054, Shaanxi, China)

Abstract: Based on the superposition principle of seismic waves, a new blasting vibration waveform
prediction model was proposed other than the traditional prediction methods founded on data statis-
tics. According to the measured vibration waveforms from single blast holes, the developed model
was used to calculate the blasting vibration waveforms at certain locations. In the calculation, the pa-
rameters were considered as follows: the position of the recording site relative to each blast hole, the
delay time between the detonation of each two blasthole according to the actual initiation network and
the measured propagation velocity of seismic wave. The calculated results show that the developed
method can be used to predict the blasting vibration velocity peaks, whole vibration waveform, vibra-
tion duration and main frequency distribution. And the calculated waveforms are coincident with the
recorded ones in the deep hole blasting tests using electronic detonators. It indicates that the devel-
oped predication method is reliable for engineering application.

Key words: mechanics of explosion; peak particle velocity; vibration superposition; blasting vibra-

tion; detonating delay
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