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1. INTRODUCTION

Noise is one of the environmentai probIems caused by rapid
urbanisation and industriaIisation. It has Iots of distressing
effects ranging from inadvertence, tiredness. psycho1ogica1
probIems, nervousness. dizzinessi pain in the ear to temporary
and permanent hearing Iost.

City parks are the p1aces for the Ieisure of peopIe.As noise sen-
sitive areas.the noise shouid not exceed some certain 1eve15. Ac-
cording to the Turkish Noise ControI Reguiations(1) which is com-
patibIe with ISO recommendations (2) the EquivaIent Continous A
Weighted Sound LeveI (L.q_A) shouId not exceed 35 dB(A) at noise
sensitive areas. At the city parks of many Turkish towns. which
were surroundedby motor vehicIe traffic,the noise 1eve15 exceed
this IeveI as much as six foIds. It is possibIe to reduce this
noise considerany.by the use of noise barriers around the parks

In the study, the'measurement of noise 1eve15 at the city parks
of Trabzon.the design of noise barriers to reduce this noise and
their use at other noisy city parks wiII be discussed.

2. THE METHOD

The noise measurements were taken with BrUe'ILKJaer Precision
Sound LeveI Meter. 1 inch microphone. random incidence corrector
and sponge type wind shieIdwere used with the sound 1eve1 meter
Equivaient continues A weighted sound 1eve1 (Loq.A) was se1ected
as the measurement unit because the Turkish Noise ReguIation
provide criteria in this unit. The city parks of Trabzon vary in
dimension and 'layout. However, in order to compare the resu'lts.
the measurements weretaken at 15 or 30 m. away from the main
traffic road. within the sitting area and at 1.2 m. above the
ground.This is the average ear height above the ground of peop1e
sitting on chairs. A11 the measurements were taken when the wind
was reiativer caIm.(Beufort scaIe 0-2). However. Iapse rate was
not taken into account in this study.

In a previous ana‘lysis. it was found that the noise 1eve'ls at
Trabzon increase on Mondays.The peak occurs at 07.00-09.00 hours
in the morning and at 16.30-18.30 hours in the evening. In order
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to compare the resu1ts. a11 the measurements were started on

Mondays at 12.00 o'cTock and Tasted for an hour.The resu1ts were

Tisted in TABLE 1.

TABLE 1. The noise 1eve1s at the parks of Trabzon at 12.00
o'c1ock on Mondays.

DISTANCE MEASURED L.q,g COMPUTED Lee,“
M. dB(A) at 15m dist. dB(A)

30
. 30
30
15
30

 

Note: Nind ve1ocity: caTm. Sky conditions: open

 

According to the Turkish Noise Control Reguiation. city parks

are a11°cated for the Teisure of peopTe.Therefore they are noise

sensitive areas. and‘the noise 1eve1s in equiva1ent continous

A weighted sound 1eve1 shoqu not exceed 35 dB(A).Every 10 dB(A)

increase of A weighted sound 1eve1 is heard twice Touder. So the

noise at the city parks of Trabzon is 3 to 6 times the maximum

a11owab1e 1eve1. It is economica11y very difficuTt to reduce the

noise Teveis to 35 dB(A). The Reguiation aTTows higher noise

1eve1s at areas near the main roads. The maximum a1TowabTe noise

1eve1s are; 60 dB(A) at areas adJacent to heavy vehicle traffic,

55 dB(A) at town centers. 50 dB(A) at the suburbs of towns. It

was intended to reduce the noise 1eve1s at the city parks of

Trabzon beiow these TeveTs.

Traffic noise is a combination of the sound emitted from the

engines. tires and the refiection.diffusion.diffraction of these

sounds. Frequency measurements of various traffic noise which
were reported by other research workers were evaTuated by the

author using the Noise Rating method (3). It was found that the

maximum annoyance occured at 250-2000 Hz frequencies. TABLE 2.

The noise barriers coqu be made of materiaTs 1ike earth. stone.

concrete. plastics etc. provided that their surface density are

above 10 kg/m' (4). There are a number of methods to predict the

extent of attenuation of sound due to noise barriers.(3.4.5.6.7)

KURZE who had made a comparison of these methods found that the

difference between them was notmore than SdB. (8). Thus in this

study. the method in reference (3) which is suitabie for the

units of the se1ected criteria was used for the prediction of

sound attenuation. (FIGURE 1).
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A = uave1ength of the sound =(340 m/s)/frequency.Hz

FIGURE 1.Attenuation due to 1on9 noise barriers. SZOKOLAY(3)

TABLE 2.Motor veh1c1e traffic noise reported at various sources
and the resu1ts of Noise Rating evaTuation by the author.

FREQUENCY. Hz 125 250 500 1000 2000 4000

AutomobiTeSka/hr'Sound Leve1.dB
" " Noise Rating.NR

AutomobiTeBBkm/hr‘Sound Leve1,dB
" " Noise Rating.NR

Truck 56km/hr' Sound Leve1.dB
" " Noise Rating.NR

Truck BBkm/hr' Sound Leve1.dB
" " Noise Rating.NR

Istanbu1 Traffic Noise." dB
” " NoiSe Rating.NR

     

    

    

    
    
      ‘ The measurements were taken at 1.2 m above the ground

and 15 m away the source. SHARP ve DONAVAN (9).
" The measurements were taken at 1.5m above the ground and

7.5m away the source at Mecidiyekoy.!stanbu1. KURRA (1D)

  

   
   

In genera'l. the noise barriers are designed as sound ref'lect‘lng
e1ements. The ref1ected sound in town centers increase the noise
in the environment. So the noise barriers designed for the city
parks, shou1d not on1y reduce the noise 1eve1s behind them, they
shou1d a1so absorb the noise. This cou1d be achieved by using
He1mho1z resonators (cavity absorbers) on the road side of the
noise barriers. An array of He1mhoTz resonators can attenuate
sound at their resonant frequencies. (FIGURE 2.)
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a) With a neck b) without a neck

FIGURE 2.5ections of HeimhoTz resonators (cavity absorbers).

The resonant frequency of a neck1ess Heimho1z resonator is given

by thefo11°uing equation.

340 r
f,- ___ ___

2 1 V
fr : resonant frequency. Hz

: radius of the cavity opening. m

: voiume of the cavity. m3

: depth of the cavity. m.
: Pi number.fl

1
<
1

He1mho1z resonators for the noise barriers can be designed to be

effective on1y at 1000 Hz or both at 500 and 1000 Hz frequencies

since the traffic noise causes annoyance main1y betueen 250-2000

Hz. Thus according to the above equation the effective He1mhoiz

resonator sizes are for 1000 Hz r=0.10 m d-0.06 m.and for 500 Hz

r=0.25 m d°0.09 m.

At the city parks of Trabzon the ground is not fTat as shoun on

the cross sections in FIGURE 3. The attenuation achieved by 2 m

high noise barriers, bui1t betueen the road and the park. were

computed and given in TABLE 3.

TABLE 3. Sound attenuation at various distances of 2 meter high

noise barriers for the city parks of Trabzon.

Atapark 21 20 21

100.Y11 . 19 21 22

Heydan 19 22 20 22

Daiyan 18 21 21 24

Fatih 19 21 21 22
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Besides the technica1 requirements. the noise barriers for city
parks should not iso1ate the green of the park. shou1d have an
acceptab1e appearance. and shou1d preferab1y be used in combina-
tion with the urban furniture. According to these requirements
and the technica1 findings a number of designs were prodUCed by
the graduate students of Karadeniz Technica1 University Dept. of
Architecture. Trabzon, Turkey. FIGURE 4.
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FIGURE 3. Ground vertica1 Sections of the Trabzon's parks.
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FIGURE 4.Noise bar-Mars designed by the graduate students of KTU

Department of AFCh‘Itecture according to U115 study.

Proc.l.0.A. Vol 14 Pan 4 (1992)

euro-noise '92

NOISE AT THE CITY PARKS

‘
ml

;

\‘
(r

o”
.

o
.v
d

0.
0.

‘
O

‘
3
5

.9.
.

 

\
. §.

$ 3 -.
m

3
'

l
-
m

3
§

n
—u

A
H

:l
O

a
.

2
n
:

“
I

Semih Altlndag

 
 



 

euro-noise '92

NOISE AT THE CITY PARKS

Semih Altmdag
Design

MODULAR SOUND
ABSORBERS
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 FIGURE 4 V (Continued)

Pmc.l.0.A. Vol 14 Pan 4 (1992) 683



   

euro-noise '92

NOISE AT THE CITY PARKS

3. RESULTS

It was computed that 2 m high noise barriers buiit around the

city parksof Trabzon wi11 reduce the equiva1ent continuos A

weighted sound 1eve1 (L.q,A) at the sitting area. to 62 dB(A) at

Atapark. to 55 dB(A) at IOD.Y11 Park.to 67 dB(A) at Meydan Park.

to 77 dB(A) at Da1yan. to 60 dB(A) at Fatih Park.

The noise wi11 be reduced be1ow the acceptab1e 1eve1s on1y at Fa-

tih 100.Y11 and Parks, with noise barriers at this height.At 0a]-

yan which is 1ocated near the state highway with heavy vehic1e

traffic,it is not possib1e to reduce the noise to the acceptab1e

1eve1 with the 10w noise barriers.It was recommended to move the

sitting area of this park near the seaside which is 2.5 m. Tower

than its present 1ocation. At the other parks the noise 1eveis

wi11 be reduced considerab1y.but not beiow the acceptab1e 1eveis.

More attenuation is possib1e with higher noise barriers.

By combining the noise barriers with the urban furniture they

can be used around a11 the noisy city parks and even at the side-

waiks of noisy roads.Besides the noise barriers; smoothening the

surface of the roads. reducing the number of bus and shared—taxi

stops. using downward one way traffic at the inc1ined roads

shouid a1so be considered in order to reduce the noise 1eve1s.
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