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1 . INTRODUCTION

People are often subjected to high levels of whole body vibration without objection or
complaint. For example, when travelling in road vehicles, trains. aircraft, ships and

elevators. The inducement of whole body vibration can also be perceived as pleasurable.

For example, babies are rocked in the arms of their parents. children and teenagers

enjoy the thrill of fairground rides and the old folks enjoy the low frequency vibration

of the rocking chair.

If similar levels of vibration from external sources are perceived by people in their own

homes then strong objections and complaints are often received. The human rmponse

to whole body vibration stimulus can vary dramatically depending upon the situation of

the subject. In many cases it is not the direct physical adverse effect of vibration on the

human body but could be due to several psychological reasons for example:-

the feeling of intrusion into private property0)

(ii) the 'nothing in it for me’ feeling

(iii) the ’unable to stop it’ feeling

(iv) not knowing when it will stop

(v) the fear of structural damage to the property.

Vibration in homes can be caused by activities such as piling, ground compaction, drop

forge hammering, blasting and demolition or by transport such as road or rail traffic.
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In many cases the vibration magnitudes are only just over the level of perception but
can be the cause ofextreme anxiety and complaint. Anxiety is a psychological feeling of
dread [1] that often occurs when a person is faced with events that they perceive as
threatening to them. This particularly happens when they feel uncertain as to whether
they are able to deal adequately with the situation.

There is a common misconception that if the magnitude of vibration is perceivable then
it M be causing some degree of damage. This can lead to extreme distress and it is
often the Vibration Consultant/Engineer or Environmental Health Officer (EHO) who
is expected to alleviate this anxiety even though they may have had no specific training
in this task.

This task is often made more difficult for the Engineer/EHO as:

(i) they are only called in after the work has staned and complaints have
been received

(ii) many minor cracks in buildings (which could have remained unnoticed for
years) are found.

2. SOME PSYCHOLOGICAL FACTORS AFFECTING ANXIETY

To alleviate the fear or dread of a building being damaged due to perceivable vibration

it is useful to have an understanding of some of the psychological factors which can
effect human reaction to stressful events, the most important of these are predictability
and controllability.

2. l Predictability

Psychological research over the past three decades has shown that a subject’s negative
reaction to vibration, noise or shock is reduced if they are predictable rather than
unpredictable [e.g. 2, 3]. This result is perhaps not surprising since predictability gives
the subject the opportunity to prepare for the event in a way that minimizes its
adversiveness. However, many operators of plant that cause perceivable environmental
vibration. are under the impression that if local residents are informed about the
activities they will complain more.

10 Proc.|.o.A. Vol 15 Part a (1993)
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In most cases the opposite is true. Being able to predict when a stressful event is likely
to occur and its duration, even if the individual cannot control it, usually reduces the
severity of their anxiety. With unpredictable stressful events there is no safe period; with
predictable events the individual can relax to some extent between events [4].

2.2 Contollability

Control of, or even simply the perception of control of, adverse events can also have an
effect on reaction. In one study [5] the effect on subjects who had the option of
terminating a randomly presented aversive stimulus was much less than those who had
no perceived control. This is true even though the subjects did not avail themselves of
the control opportunity. In another experiment [6] subjects who believed that they could
control shock durations showed lower autonomic (peripheral nervous system) reactivity
to the shock than did subjects who did not perceive control over the same stimuli.

An example is given to illustrate the practical aspects of the psychological factors. A
construction company were carrying out vibratory piling within 8 m of residential
properties [7]. The Industrial Noise and Vibration Centre (INVC) were consulted and
the following procedure was followed:-

all of the local residents were informed of when and why the piling was
to be carried out (predictability). '

(i)

they were told that it is likely that they would feel their house shake and
they would notice fixtures rattling but the vibration would be carefully
monitored by anindependent engineer at all times to ensure that is does
not exceed the set criterion (more predictability).

(ii)

they were told where the engineer, who was carrying out the monitoring,
could be contacted so that the process would be stopped (or modified) if
they felt it was too severe (controllability).

(iii)
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The magnitude of the vibration (PPV at

2.4 mmls predominately in the 16 Hz 1/3

octave band centre frequency as shown in

figure 1). Although this is well above the

level of perception no complaints were

received.
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IThis is in stark contrast to previous work

carried out by the same construction H

company (with the same equipment

producing similar magnitudes of vibration) -- u - »

where no information was relayed to the

local residents. Here the complaints were so

strong that the work was almost stopped. Figure 1. Example of 1/3 octave
band spemwn from
vibm piling at 8 In.
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3. COMMUNITY RELATIONS PROGRAMME

Where the vibration is generated by relatively short term construction (or similar) work,

good community relations with the local residents are of paramount importance. The

reason why the work is being carried out should be relayed. If the work has some

benefit to them, however slight residents are more likely to tolerate it without

complaints. Complaints are obviously more likely if residents do not want the

construction work carried out (there is nothing in it for them). Community relations

programs should, ideally, be set up beforg any work is started (unfortunately, they

rarely are).

3.1 Building Surveys

Building surveys should be carried out to identify existing cracks and minor damage to

nearby buildings before the work is carried out. Guidance on the risks involved in

evaluation and inspection of buildings and structures is provided by the HSE [8]. The

report should, ideally include a dscription of the house, a description of the rooms, a

sketch of the floor plans, a dmription ol' the foundations and basement and a

description of the plot. Suggested field inspection report forms are given by Dowding

[9] .
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3.2 Community Edumfinn

An education programme should be set up for the affected community. During
individual or community meetings the following basic facts should be relayed:-

(i)

(ii)

(iii)

(iv)

(V)

(vi)

human beings are far more sensitive to vibration and noise than buildings
are

slamming doors and foot stamping may vibrate buildings more than the
proposed vibration [10]

cracks are caused by a variety of naturally occurring phenomenon such
as temperature changes [11]

homes contain numerous cracks (of which owners are often unaware) that

increase in number and size each year [12]

most cracks are cosmetic and are not structurally harmful

an independent engineer will be monitoring vibration magnitudes and they
will have the power to stop the work if level approach accepted guidelines.

This information is most easily transmitted through a well-publicised community
meeting and should be followed by several residential crack surveys.

3.3 Monitoring Cracks During Vibration

It is advisable to monitor the size of any cracks that have been recognized as having the

potential for expansion. This can be done with the use of ’Demec‘ gauges or vernier

callipers which require the adhesion of small studs or screws on either side of the

cracks. The distance between the studs can then be accurately measured with the gauge.
Alternatively ’Avongard‘ tell-tales (or similar) can be fitted across the cracks which

enable direct reading in vertical and horizontal directions with an accuracy of 1.0 mm.

Proc.l.O.A.VoI15 Peru (1993)
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4. CRITERIA

Before the local community can be reassured that no damage will occur the engineer

will, of course, have to first have a high degree of certainty that this is indeed the case.

While methods have beengiven on the assessment of annoyance from whole body

vibration [13, 14], up until recently. there were no British Standards giving guideline

values for vibration induced building damage. Foreign Standards were relied upon such

as th- Swiss Standard SN 640312 [15] or more commonly the German Standard DIN

4150 {16] as shown in figure 2. For blaming the U.S. guidelines are often used [17] as

shown in figure 3. In 1992 the British Standard BS 5228 [18] provided guideline values

for piling vibration and in the same year a draft British Standard BS 7385 Part 2 [19]

was issued (following BS 7385 Pan 1 : 1990 [20]). Unfortunately the criteria in the two

Standards are at variance as shown in figure 4.
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figure 3. Curve: nprcsmflng guideline values offaurzdation vibration velocily
a: a fimclian of frequency for evaluating the efims af blasting
vibration. (From [1.5 Bureau of Mints (1930).
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figure 3. A common of the guideline values given BS 5228 Pan 4 (1992)
and DngleS 7385 Part 2 (1992))?» confinmmpil: diving vibration
in rm'dmfial buibiings'. Below time value; minor (commie) dauag:
is unlikegv to occur.
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5. CONCLUSlONS

The anxiety caused from the fear of vibration induced building damage can be greatly

reduced if a basic understanding of some of the psychological factors are understood and

a community relations programs is implemented. Psychological factors include

predictability and (perceived) controllability. The community programme should include

pre-vibrntion damage surveys, community education meetings and crack monitoring.

It is more useful if the community programme is started before the conunencement of

the worlG.
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