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Abstract : A major concern with blasting at surface mines is generation of ground vibration, air blast, flyrock,
dust & fume and their impact on nearby structures and environment. A study was conducted at a coal mine
in India which produces 10 million tonne of coal and 27 million cubic meter of overburden per annum.
Draglines and shovels with dumpers carry out the removal of overburden. Detonation of 100 tonnes of
explosives in a blasting round is a common practice of the mine. These large sized blasts often led to
complaints from the nearby inhabitants regarding ground vibrations and their affects on their houses. Eighteen
dragline blasts were conducted and their impacts on nearby structures were investigated. Extended seismic
arrays were used to identify the vibration characteristics within a few tens meters of the blasts and also as
modified by the media at distances over 5 km. 10 to 12 seismographs were deployed in an array to gather the
time histories of vibrations. A signature blast was conducted to know the fundamental frequency of the
particular transmitting media between the blast face and the structures. The faster decay of high frequency
components was observed. It was also observed that at distances of 5 km, the persistence of vibrations in the
structures was substantially increased by more 10 seconds. The proximity of the frequency of the ground
vibration to the structure’s fundamental frequencies produced the resonance in the structures. On the basis of
the fundamental frequency of the structures, the delay interval was optimized, which resulted into lower
amplitude and reduced persistence of vibration in the structures.

Key Words : ground vibration, seismograph, time history of vibration, fundamental frequency, resonance, delay
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Table 1. Vibrations records due to detonation of blasts with detonating cords and Non-electric tubes at

similar locations
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200 101 6 53.0 11
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Fig. 2. Blast wave frequencies due to detonation of holes with Detonating cord.
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Table 2. Structural response to blast vibrations and their fundamental frequencies

2217) PPV ( fPPV T2%
No| TxEW# 72 ¥4 | X%l | (ground surface)|  UH N | A FF | maa
(m) (mm/s) mid-wall) (Hz)
(mm/s)
M N 35 234 5.07 217 6.94
orwa house :
1 oad bearing structure 42 237 5.45 2.30 6.69
7.2 2.83 7.51 2.65 6.81
, | CETI hostel - 5.2 1.23 4.05 3.29 831
Load bearing structure 9.8 2.60 14.6 5.62 6.50
Mart building :
3| Load bearing structure 8.1 297 9.73 3.28 6.25
4 | Panjare bhawan - 6.1 1.49 485 3.26 425
frame structure 12.0 2.81 9.93 353 3.19
Marhauli sub-station :
5| 1oad bearing structure 45 10.1 23.7 2.35 10.6
Residential house :
6| Lond bearing structure 7.0 4,07 104 2,56 7.25
7 | Site office : 33 752 165 219 8.75
Load bearing structure
g | Bucy office : 6.6 8.46 251 2.97 7.38
frame structure

FFT Analywis

== H M
-

AN

e E
E ] oo J‘l
2= f‘ 31\{& 1

l‘fﬂ'@ :‘:_ﬁ@ i \

- ;
ol N e AN N o
ﬁ!l k
,5"’ o 5 H
ol - e B e BRI i e e i <o
! vl-«wlrm«,@ o IA WJ"
‘ ow\._,@/ ‘L’V % N A R
a’l\ 5
A‘A "“'\,»..‘. . E’E
v o150 ;
S4m P ofads ﬁ_f ‘
o R i “-' i Wi, T A T Y. SO LR ~~o v oo+ s e i
[ (i1 WVHIJ\M’M— G
+ ‘—.wj
¥ Tian W Vea W olong I Wi
(¥ Yl & Vel 8 Long2 17 Mik2
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