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Oriard (2002) states “it is more

trends are well known”.



Factors influencing ground frequency are:

*Natural frequency and frequency transmission characteristics
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Forcing

Frequencie

Sub harmonics (hz)

Timing Delay Forcing Frequency

(ms) (hz) 1 2 3 4
9 111 55.5 27.8 13.9 6.9
17 58.8 29.4 14.7 7.4 3.7
25 40 20 10 5
42 24.4 12.2 6.1
67 14.9 7.5

100 10 5

109 9.2 4.6




Frequency = 20hz
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Frequency = 20hz
In the perpendicular direction the frequency generated is 20 hz.

In the direction of initiation the frequency is increased because of the 5 m separation
between blastholes. The travel time of the ground vibration depends on the wave

velocity.




P =19.0hz oy o P=21hz
S = 18.5hz Inititation direction > S=218hz
R =17.5hz R =23.3hz

20hz

The forcing frequencies are 21.0 — 23.3 hz in the initiation direction
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It can be seen that the control row forcing frequencies (16 — 20 hz) exist in a
broad band:

« The echelon row forcing frequencies exist in a broad band

« The most energy is in the sub harmonics of the echelon row

Inititation direction

P=21hz

» S =21.8hz
R =23.3hz
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Combined FFT Velocity from 4.585s to 15.207s
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In Summary, Frequency control Is not simple. All the
general trends we are beginning to understand are thrown

out the window when a clay layer Is involved.

Consider the wave trace recorded at about 800 mm from a
blast in basalt overlaying a layer of lacustrine sand and

clay.
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