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I NTRODUCTION

In recent years, the field of interest on environmental noise has .been

widening by numbers of studies in order to assess the noise nuisance.

to modify the existing standards, to confirm and simplify the predic—

tionnlnethods and to develope new measurement techniques. As it is known

analysis of local noise conditions and responses is fundamentally im—

portant in setting of discomfort criteria, si'nce ~adaptation standards

can not he apparently considered as impact—indicators of different com-

munities. Therefore, this research supported by Scientific and Research

Council of Turkey, has been started to ensure several objectives, on

the one hand to measure the noise levels from road, rail and aircraft

traffic at sampling sites of Istanbul city. on the other hand to carry

out a social survey regarding to traffic noise solely due to its majo—

rity in the city. By relating the results. it has been attempted to

predict the annoyance from noise and to set acceptable limits from

standpoint of urban noise control with the aid of the some procedures

widely used.
As a third purpose. sane field and laboratory measurements were made to

investigate the actual facade insulation which is directly concerned

with the annoyance at sampling sites.

NOISE mSUREMENT AND ANALYSIS

Outdoor noise measurements were carried out at 17 sites where the noise

levels are relatively high and the housing blocks have been oriented

towards the source with their greater facades. The traffic noise was

analysed in some streets without intersections and some parts of a

highway closely passing through the built—up areas, where the traffic

volume and the percentage of heavy vehicles were respectively over 1000

vehicle/hour and 101. During the measurements, the traffic was free-

flowing at each site. The areas which the railroad noise was measured,

were selected from close and semi-close areas according to the railway
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and site configuration. For air-craft noise on Which further studies
are essential, the samples were taken from two groupsof sites surround-
ing the International Yesilkoy Airport, one just under the take—off
path and the otherslocated as parallel to the main runway.
The technique and MK equipment mentioned in ISO/R/l996 and 2204 were
used formeasurements which were made between LOO-19.00 hours by tak-
ing samples in every 10 minute per hour for traffic noise. The varia-

tions of noise levels during the weekdays (Monday, Hednesday and Friday)
were computed. Different types of trains and aircrafts were recorded at

reference points. All the data related to the source operations (like

traffic volumes. speeds, daily flights etc.) were acquired to'be able
to identify the noise conditions in terms of simple and same complex
noise units. Besides, the frequency spectrums were analysed for single

noise events.

Social Survey . _
The purpose of the questionnaire was to determine; a) The general com—

plaints of the environment, h) Dissatisfaction with the noise. 4:) Ac-
tivities disturbedl d) Effects of other factors on dissatisfaction. The

five-point scale. from (I) definitely satisfactory to (S) definitely
unsatisfactory was applied to rate overall response and the results
were evaluated both in individual and in group median dissatisfaction
scores for .correlation with the noise measures and different parameters.

Despite of 1021 people had been interviewedI 525 questionnaire were

able to be employed for this preliminary study as the rest were return-

ed incomplete.

RESULTS OF PHYSICAL HEPSURWNB AND SOCIAL SURVEY

, Table 1.2 and 3 summarize the mean values of noise levels at each site.

The severity ’of noise at those sites can be clearly seen when the re-

sults are compared-with most of the noise limits internationally used.

From detailed analysis of traffic noise, the following conclusions can

be extracted:
1. Variation of traffic noise with the hour of the day is about max.2.S
cum in L10 arising from rush-hours, but the difference within the week-

days is more prominent, ~i.e. in L10 value; 4-5 dim and in TNI; 7dBA

between Monday and Wednesday. »'

2. The highest concentration was found to be 7200 vehicle/hour snd,the

highest percentage of heavy vehicle was 211in Mecidiyekfiy, a residen-

tial area which exposesto a part of the highway connecting the Bosphorm

Bridge to ES traffic road. The daily average noise levels imply this

site to be the noisiest of the whole samples and they are also si nif-

icantly higher than those obtained in different countries [1][2][3T.
3. The correlation between the average traffic volumes and the noise

levels at the sites where all the percentages of heavy vehicles remain
between 1.0-le has been indicated 3 raising regression curve up to

Lie-7645 dBA with the traffic volume. The effect of increasing volume

becomes negligible afterwards (Fig. l). I

 



 

ENVIRONMENTAL NOISE ANALYSIS

On the other hand the sound insulation properties of the exterior walls

of the road-side buildings have been found to be much lower than STC SD

curve as it can be seen in figure 2.

The results of the preliminary analysis of the data obtained by social

survey and the traffic noise measurements at 10 sites is briefly as fol-

lows:

1. In evaluation of the environmental quality. the noisiness have been

expressed to_ be the fourth in the list, after the insufficiencies of

social centers. parks and air-pollution causing by the traffic.

2.' The intensity of dissatisfaction in terms of 5 point scale is given

in. figure 3. Except the ones in a relatively quieter site (no.9), the

maximum amounts of individual dissatisfaction scores can be observed to

be around A and 5 th degrees.
3. The calculated median dissatisfaction scores for each site including

several reference points have been correlated with daily averages of

1‘10: L50. Leg. LNp and TM indices. and the good correlation have been

obtained with hour-0.81.9 and Le (r-0.857) which are quite close to

similar investigations [1i (Fig.1.). However in this process, site

no.6 has been remained out of the analyse since there, the dissatis-

faction seems to be highly affected by visual influence of very dense

traffic although the noise levels are not very highon the facades lo-

cated 70 m. far from the road.

A. The noise disturbance on different activities while the windows are

open.did not give satisfactory correlations unlike other studies [5]

(Fig. 5). This situation can likely be explained by the difference in

social levels, visual influencing, being out of the house in summer and

the bedrooms at the rear side of the building.

5. The correlation between disturbance and the average traffic volume

counted during the measurements is given in figore 6."l'he regression

taking into account both the L 0 value and the ttjaffic volune yields

below relationship (Q; vehicle}hour between LOO-19.00 hours);

2 Disturbed people a 0.006 q - 0.1113 L10 - 51.52 (no.539) (1)

DETERMINATION OF THE CRITERIA IN REGARDING TO NOISE CONTROL

The group median scores have been found to be correlated with the per—

centage of the people who expressed a general dissatisfaction with

noise as given below“)! : group median dissatisfaction scores in five

point scale.) 1 disturbed = l/(0.028-0.0035X) (rs-0.777) (2)

Thus the M111 degree of. median scores corresponds to 73% of the dis-

turbed interviewers and for this value, Ida-75 dim and leq-72.5 dBA

have been predicted from figure A to be able to propose an appropriate

noise criteria for the_existing sites within the city. By substituting

this L10 value in figure 1. 1500 vehicle/hour can be estimated as a

limitation on traffic volume. However. for.future planning L10=68.6 and

Leq=6h.a mm which correspond to 3rd degree of dissatisfaction score

should be taken as least tolerated levels considering the probability

of yearly noise increase. Although. the first proposed criterion is
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5-10 dBA hi her than those internationally used, a different study has—

ing them [6 . has been pmved that the cost of the additional insula —

tion to the existing facades could not be afforded by most of the oc—

cupants who were seeking the solution in closing the windows and shut-

ters or in using the rear-side rooms fol—“every purpose.
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Table 1. Summary of the results related to traffic noise analysis
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Table 2. Average noise levels of Table 3. Average noise levels

aircraft noise . of railroad noise
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