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The effcct of low frequency noisc and vibration on people is an

irnportant issue for conllnunities arOund inany industrial facilities and on

tranSportation systerlls, and there are a number Of research groups

thrOughOut the world who have been actively rcscarching thesc effects.

Howeveら up to the present tilne,there has been no attempt to bring
together all the various papers into a unifying book.It is hOped that the

current book will partly fill that gap by including and conllnenting on all

papers on the effccts of 10w frequency noisc and vibration On people,

which have been published in the JOurna1 0f Lo、 v Frequcncy Noise
rヽibration and Active Control frOm thc beginning of the ycar 2000 up to

and including 2005。

This book is divided into two sectiOns containing a total of five

chapters, section l with three chapters fOr low frcquency noisc and

scction 2 with two chapters for low frequency vibration.Each chapter is

concerned with one particJar topic and where a paper is conccrned with

more than one topic,it is refcrred to in later relevant chapters but only

reproduced in the chapter where it is first referencedo At the beginning of

each chaptet each relevant paper is listed and the listing is fo1lowed

irninediately by a short sunllnary. Following the paper listing, the

original and sometiines rcvised papers are reproduced in full in

chrOn010gical ordcn Chapter l is concerned、vith perccption thresholds

and acceptability levels of low frequency noise,chapter 2 is concerncd

with annOyance and sleep disturbance as a result of low frequency noise

and chapter 3 is concerned with studies on the physiological effects of

low frequcncy noise.Thc final two chapters are concerned with low

frequcncy vibration, with chapter 4 being conccrned with perccption

threshOlds, comfOrt levels and annoyance levels and the final chaptcr

being concerned with physio10gical effects.Thc contents of each chapter

are discussed in more dctail in the f0110wing paragraphs.

As well as physiological cffects, sleep disturbance effects and

annoyance,it is of considerable interest to knOw the threshOld levels Of

human perception oflow frequency noise and how thresh01d lcvels inay

differ frOn■ annoyance levels for various groups of peOple.Chapter l and

the fOur papers included therein report on investigations of threshold

level deternlination and levels of acceptability of lov√ frequency noise.

The first paper is concerned with acceptability levels,the second with

threshold levels for nOrinal test subiectS, the third with the effect of

masking noisc on threshold lcvels and the fourth with threshold levels

for people identified as low frequency noise sufferers. For this latter

group it was found that threshold levels were very close to acceptability

levels,which is in contrast to studies of nOrinal adult populations.



vlll            丁he ttffects of Noise and∨ibration on People

By far the inost effort in thc study of10w frequency noisc(LFN)and

vibration has been cOncentrated in the area Of annoyancc and sleep

disturbance and chapter 2 contains sixteen papers devoted to the topic.

The first paper in chapter 2 is cOnccrned with a cOmparison of the levels

Of unpleasantness with levcls Of dctectability fOr 10w frequency tonal

n6ise,with the interesting result fOr sOmc test subieCtS that the two levels

were very close togethe■  Paper 15 reports On a siinilar study using

different frequency tones and found that Only fOr 10w frequcncy noise

sufferers(previous complainants)were the levels Of acceptability close to

the levels of detectability,even though the levels Of detectability were

sirnilar for sufferers of LFN and non― sufferers.Paper 4 also reports on

the different lcvels Of annOyance betwcen suffcrers and non― sufferers fOr

a numbcr Of typica1 low frequency sounds including traffic noise.The

authOrs indicatc that sufferers are always lnOre easily annOyed than nOn―

sufferers.This cOnclusiOn is also supported by the results reported in

paper ll.The smaller annOyance threshOlds fOr LFN sufferers inay be

because suffcrcrs havc already been sensitized t0 10w frequency noisc as

pointed outin paper 5,which alsO cOrninents on the cOrrelation between

10w frequency vibratiOn and infrasOund, indicating the althOugh
infrasound cannot be heard,it can sometiines be sensed as a result Of

vibrations it rnay generate.

In chapter 2,papers 2,9,13 and 14 are concerncd with the obiectiVe

measuremcnt of low frequency noisc and hOw this cOrrclates with
annoyance. Paper 2 is concerned with evaluating the annOyance of
various low frequency sounds in classroOIns and the authOrs cOncludc

that the dB(C)minuS dB(A)rnethOd tO assess annoyance inay not be
valid for low level nOise. A later paper(paper 15)suggeStS a more

complex forinula, based on the dB(A)and dB(C)wCightings fOr
evaluating the annOyance of rnusic noise with a heavy bcat.Papers 9 and

13 compare the effectiveness of a nurnber of ObiectiVe methods fOr

deternlining the annOyance of low frequency noise and vibration and

paper 14 proposes a new lnethod fOr assessing annoyance of LFN。

A number of papers in chapter 2 are concerned with finding out

rcasons why people cOmplain abOut LFN and ways Of rcs01ving the

complaints.It is not unusual fOr LFN suffcrers to continue complaining

even after the noise sOurcc has been remOved and fOr Others tO complain

about LFN when no disturbance can be detected wlth instrumentatlon.

Thus a number of studies have been devOted tO trying to understand

what makes people cOmplain(papers 6,8,12 and 16)about LFN,what
are the most common sources of LFN causing complaint(paper 7)and

ho、v best to resolve such complaints(papers 3,8 and 16)。 Finally9 paper

10 is concerned with the effects of 10w frequency noise generated by

blasting at distances frOn1 30 in to l km frOm the blast site.

The seven papers in Chapter 3 are cOncerned with physio10gical
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effects of 10w frequency noise.The first three papers are concerned with

thc effects of LFN on vibration levels lneasured on the skin at various

10cations On the body.Paper 4 reports on oppressive feelings experienced

by test subieCtS When closer than 50 m to a blast site;at larger distances

the physio10gical effects、 vere not experienced. Paper 5 is conccrned

with thc cffect OfinfrasOund on b100d pressure,heart rate and subiectiVe

feelings, while papers 6 and 7 are concerned with the effect Of low

frequency noise on spatial skills and brain function。

Chapter 4 is concerned、 vith perception and cOmfort thresh01ds oflow

frequency vibration fOr articulated vehicle drivers(paper l)and fOr

laboratory test subiectS experiencing a range of low frequency hand

vibration environments(paper 2)。

Chapter 5 is concerned with the physi01ogical effects of10w frequency

vibration. The first paper reports on results of a study on vibration

discase caused by excessive exposure to hand arrn vibration and the

second and third papers are concerned with the effect Of 10、 v frequency

vibration On the autOnOnlic nervous systenl,hcart ratc,rcspiratory rate,

salivation and subiectiVe symptorllls,With fairly incOnclusive results.

IX


