Linear and Circular Seismic Arrays to Measure
Surface Coal Blast Wave Propagations
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Fast Fourier Transform (FFT) Comparison

2460 ...

Fourier Analysis [Amplitude Spectrum - Hanning Window)]
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Fast Fourier Transform (FFT) Comparison

2468 ...

Fourier Analysis [Amplitude Spectrum - Hanning Window]

Fadial ‘Wertical Transwerse
419 Hz 519 Hz T8I Hz 488 Hz
" ' 5.19 Hz 1 7.81 Hz 4.88 Hz
o ] o ] | | | | |
10 00 10 00 1 10 00 1 10 00
Frequency [Hz) Frequency [Hz) Frequency [Hz) Frequency [Hz)
Fourier Analysis [Amplitude Spectrum - Hanning Window]
2 8 3 2 Acaustic Fadial ‘Wertical Transwerse
444 Hz 519 Hz T8I Hz 488 Hz
u . 5.19 Hz 1 7.81 Hz 4.88 Hz
0 o | | | | | |
10 10 00 1 10 00 1 10 00
Frequency [Hz) Frequency [Hz) Frequency [Hz) Frequency [Hz)



EOPHON

E ORIENTATION

CASE 2







4/10/06



2460 — Radial Towards Blast

1.05ips —6.7 Hz

0.84ips —6.6 Hz

RIF!

Vv

2833 — Radial 180° From Blast

1.02 ips — 6.9 Hz

=

0.84 ips—6.6 Hz

T

1 nn= 2 MM = e

0.39ips—-9.4 Hz
AT

. 0.44 ips —10.0 Hz

n nne= 211N :




i nne

2468 — Radial Towards Blast

1.08 ips — 8.0 Hz

2832 — Radial 180° From Blast

RE 1.06 ips —9.1 Hz

1 0.38ips—6.3 Hz
V

0.72ips —9.6 Hz

WW\W_OAZl ips —6.3 Hz

211N

Th JUN 0.76 ips — 9.6 Hz

W Nh= 2= .



EOPHON

E ORIENTATION

CASE 3










2832 — Radial
Towards Blast

0.0475 ips —11.6 Hz

0.055ips—11.3 Hz

0.08 ips — 6.0 Hz

e

2833 — Radial
180° From Blast

0.05ips—11.3 Hz

0.055 ips — 11.3 Hz

0.0825 ips — 6.0 Hz

2464 - Radial
270° From Blast

0.0875 ips—6.1 Hz

0.055 ips — 11.6 Hz

0.0475 ips — 11.3 Hz

2460 - Radial
90° From Blast

0.0875 ips — 6.1 Hz

0.055ips—11.6 Hz

0.045 ips — 10.8 Hz









2460 — Radial
Towards Blast

0.1825 ips — 6.6 Hz

0.18 ips — 8.0 Hz

0.105ips—11.6 Hz

i 2464 — Radial
180° From Blast

W 0.18 IpS — 6.7 Hz
WWW 0.185 ips — 8.0 Hz

T‘WUW\N‘W“W 0.1125 ips — 12.1 Hz

2832 — Radial
270° From Blast

0.11ips—13.4 Hz

0.185 ips — 8.0 Hz

0.1575ips — 6.7 Hz

0.1175ips—11.9 Hz

—AW/VWMW 0.185ips—-8.1 Hz
W 0.1575ips—6.7 Hz

A W 2833 - Radial
90° From Blast




Geophone Orientation & Waveform Analysis

1) Vertical waveforms are similar
independent of geophone orientation

2) Radial & Tangential waveforms are
inverted when geophones orientated 180°

3) Radial waveforms at 0° are similar
to tangential waveform at 270°

4) Tangential waveforms at 0° are similar
to radial waveform at 90°



Geophone Orientation & Waveform Analysis

5) Radial waveforms at 180° are similar
to tangential waveform at 90°

6) Tangential waveforms at 180° are similar
to radial waveform at 270°

7) R,T, and V particle velocities show minor
differences independent of geophone orientation

8) Variance in Zero-Crossing frequencies are
not as apparent in FFT frequencies






