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ABSTRACT.

Measurements were made of a wide variety of industrially
caused vibrations in the Melbourne area. The vibrations have been
classified on the scale of Thoenen and Windes 9 according to the like-
lihood of their causing damage to buildings.

Blasting of rock during excavations is the vibration most
likely to cause damage; next in importance is the movement of people
inside buildings.

Traffic movements (including trams and trains) and
machinery (except for pile-drivers) are not likely to cause damage
beyond a radius of 20 or 30 ft.



INTROEUCTION.

111 Bureau of Mineral Resources id often 'called upon to
measure industrially caused vibrations, and to assess the likelihood .
of their causing, or having caused, damage to buildings. This report
describes a survey undertaken between January and March 1960, of a
wide variety of industrial vibrations in the Melbourne area* It was
intended both to give general information on the subject, and to simplify
the planning and conduct of future tests of individual cases.

2.^METHODS. 

Vibrations wore recorded with a Sprongnother three-component
Portable Blast and Vibration Seismograph; this instrument has been
developed by the W.F. Sprongnethor Instrument Company, as a complete tool
for the recording of vibrations by blasting and industrial operations.
Throo mutually porpendidular compolCnts of the ground motion, as dotocted
by the seismometer system, are rodOrdod photographically on a single strip
of photographic paper. Timing lines are placed across the record at
20-millisecond intervals. Samplo records are shown on Plates 1, 2 and 3.

The ground displacement is magnified 100 tithes by moans of a
mechanical optical lever system. (i.o. a ground displacement of 0.01 in.
causes the record to be displaced 1 in.)

In this report the amplitude and frequency of the ground
motion are defined as follows-

The amplitude and frequency of the throe components
of the vibration are scaled front the seismogram.
The amplitude of eachcomponent (half the distance
from peak to trough) is measured at the same instant
for each component. The frequency is defined as
the predominant froquoncy in cycles per socond, at
the time an amplitude is measured.

If the ground motion is assumed to be simple harmonic motion
(most inaustrial vibrations closely resemble simple harmonic motion) tho
acooleration of a component of the ground motion may bo caaulatod from
the equation

a = 4 77-2 2 A .

whore a = accolcration in inAoc2

f = froquoncy in o/s

A = amplitude of movement in in.

From the three components of the acceleration, the resultant
acceleration is calculated from the equation

f 2aR^aL "V^aT

Tho results of the vibration tests including details of the
vil4ation sources, are shownonis 1, 2 and 34



2.

Thoonon and Windcs (1942) made experiments to try to
classify vibrations according to the damage caused to structures.
They arrived at the conclusion that ground acceleration was the
best index for classifying the vibrations.^This does not necessarily
moan that vibration is the cause of damage, but simply that the
acceleration value is useful as a guide to determining the likelihood
of damage.

An acceleration equal to gravity (g 4, 32.2 ft/sec2 i) s
a practical index of damage.^Thoonon and Windes, in tests carried
to the damage point, found that damage occurred frequently when the
acceleration nearly equalled, or exceeded lg.^They designated
accelerations between lg and 0.1g, by the word "caution", and lower
values of acceleration by the word "safe".^Table 5 is based on a
Table produced by Thoonon and Windes it shows amplitudes, frequencies,
and accelerations for a largo selection of vibrations.

Vibrations of very low amplitude (0.0001 in.) and short
duration (high frequency) wore found by Thoonon and Windos not to cause
damage oven when the accelerations were high.

3. RESULTS.

  

Tables 1, 2 and 3 show the results of the present tests.
The highest recorded ground displacement. was 0.021 in., and frequencies
ranged from 2 c/s to 120 c/s.

Only in two of the tests did tho ground acceleration enter
the "danger" zone of Thoonen and Windos. Those were -

(1) 5 ozs. of AN60 gelignite exploded 10 ft.
from the recorder, and

(2) a 209-lb. man jumping to the floor from a
height of 3 ft. 4 in.

This confirms the findings of Steffens (1952) who stated that local
movements within a building (heavy men jumping, doors slamming etc.)
almost always produce stronger vibrations than outside sources.

Ton of the tests showed accelerations in the "caution" zone.
Of those, four wore from blasting and throe from pilc drivers. Only
one was from moving vehicles, in this case a soven-carri'lgo train passin c,'
within 15 ft. of the seismograph.

In the tests on ordinary industrial machines (other than
pile drivers) all but one of the measured accelerations were well

^

within the "safe" zone.^It must be accepted, therofore, that neither
machinery nor moving vehicles are very likely to cause damage to
structures.

^4.^ACKNOWLD1GEMENT.

. The results shown in tests 1 to 4 of Table 3 are taken
from a report by Polak (1959).
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