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Abstract: Field tests of blast vibrations were conducted based on the concept of interference between blast-in-
duced seismic waves for the purpose of reducing blasting vibration intensity and controlling blasting vibration haz-
ards. Three different blast schemes were realized by using electronic detonators, and nonel detonators were used for
the fourth blast scheme as comparison. Monitoring points were arranged at the locations of 15 m,30 m,45 m and
60 m away from the working face. By studying variation law of the blasting vibration velocity , the optimal delay inter-
vals between holes and rows were selected as those of the third scheme based on the characteristics of accurate timing

of electronic detonators. In the third scheme,the cut holes were initiated every two holes from top to bottom with an
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inter-hole delay of 8 ms. The slashing holes were arranged symmetrically along the center of the working face, and ini-

tiated hole by hole with an inter-hole delay of 16 ms and inter-row delay of 100 ms. In addition, the roof holes and

bottom holes were initiated with a delay interval of 100ms. This scheme was used to obtain a vibration reduction effect

by wave destruction interference. The test results show that the blast parameters are the key to reduce the blast vibra-

tion intensity. With the same distance to the blast source,the peak particle velocity when electronic detonators are

used is much smaller than that when nonel detonators are used. At the same time ,the dominant frequency of electron-

ic detonators is higher than that of the nonel detonators. This engineering technology has achieved significant vibra-

tion reduction effect in the blasting construction of the flood discharge tunnel of Luoning pumped-storage power sta-

tion in Henan Province.
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Fig. 1 Site location map of the flood discharge tunnel (unit;m)
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Fig. 6 The original waveform monitored in the fourth test

x4 BHSRBUMERCE
Table 4 The monitored results of each scheme
iy BRI, FIRER/ . N .
IH O : A iE fis] s p
HE Y/ m (om+s) H Wy 1a) HERF B[R]/ ms HE
15 15.510 913.391 Z RTLI] 4 ms
_JamiLIE 4 ms o S
1 30 5.330 8.240 X FohgfLIA] KOGHRALIE] 8 ms gy
N H B
45 3,433 224.915 X HEE) 50 ms
30 1.887 206. 299 X T ] 8
2 45 1.328 198.975 Y } ??$E§?I1 e s
) ) FARALIE] S EHEALIA] 16 ms e yeays
N H B
60 2.837 260.315 Y HETE] 100 ms
30 3.517 261.230 X o Wl 12
AL 12 ms A
3 45 2.358 166.931 X FIRFLIA MR FLIA] 24 ms vy
N H B
60 1.937 166. 931 X HETE] 150 ms
15 11.249 10.986 X
Wl PR EE i %38
4 30 5.126 131.836 X =R ‘
msl ~ms15 & 5B SBEFEE
45 3.410 300.293 X

4.2 HBENERSH

M 0 45 2Rl LA RS H 1 A A
U ) I 20 I8 B9 AR B 40 28 i, R AR T I AR
Sl ERE RS R B B o A B RO L 7R A AE

IR/ SE S 1R 22 /0, R e R PERE , Bt AL
IR T A ] 4 S Fisf F 8], B )8 A (5] 3k 20 % 099 40 . T
PUENIT, R LA AR M 0 a5 3R 2l 3 BE AT X/ 19 2
I I 1] 24



H40E 1Y

FRC AR, E 0,4 KO A A PRV AR B R e 211

RS FRABBELFRAEEE

Table 5 Particle velocity at different distances from the blast source
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