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INVESTIGATION OF NOISE POLLUTION BY MOTOR VEHICLES OF THE
PRIMAGISTRAL TERRITORIES OF KAMYANSKY

The paper conducts field observations of the intensity of traffic and determined the intensity of
traffic by type of vehicle in the morning. Noise characteristics of traffic flows were obtained, which
consist of equivalent and maximum sound levels at a distance of up to 10 meters from the axis closest
to the calculated point of the traffic lane. Experimental and calculated data were compared with the
regulatory requirements for the level of noise load on the main streets of local importance in
Kamyanske. Measures to reduce noise pollution in highways were proposed.
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Y pobomi npoeedeni namyphi cnocmepedicents 3a IHMEHCUBHICIIO PYXY A8MOMPAHCHOPMY |
BU3HAYEHA THMEHCUBHICMb PYXY 3d GUOAMU MPAHCNOPMHUX 3acobié y pankosuil yac 0obu. Bynu
OMPUMAHT WYMOBI XAPAKMEPUCUKU MPAHCHOPMHUX NOMOKI8 AKI CKIA0AIOMbCA 3 eKGIBAIeHMHUX |
MAKCUMAbHUX pieHi6 38YKYy. Excnepumenmanvui ma po3paxyHkosi 0aHHi NOPIGHIOBAIUCH 3 HOPMAMU-
BHUMU BUMO2AMU DIBHS UWYMOB020 HABAHMANCEHHS HA MAICMPATbHUX GYIUYAX 3A2ATbHOMICYE8020
sHavenns m. Kam aucoke. bynu sanpononosani 3axo0u no 3MeHUeHHI0 WYyMO08020 3A0pYOHEHHs Npu-
MazicmpanvHux mepumopii.

Knrouosi cnosa: mepumopis, mpancnopmuuii 3acio, UMIPIOSAHHS, OOCHIONCEHHS, De3)ib-
mam, po3paxyHox.

Problem’s Formulation

The acoustic characteristics of the traffic flow are determined by the noise levels of cars.
Noise from transport depends on many factors: engine power and mode, technical condition of the
crew, the quality of the road surface, speed.

Road transport has the most adverse acoustic effect. Cars are the predominant source of in-
tense and prolonged noise, with which no other can compare. Noise generated by moving cars is part
of traffic noise. In the general case, the greatest noise is generated by trucks. At low speeds on high-
ways and high speeds of the engine shaft, the main source of noise is usually the power plant, while at
high speeds, low speeds and lower power of the power plant can be dominated by noise due to the in-
teraction of tires with the road surface.

Due to the growing number of cars, the industrialization of cities, the growth of transport mo-
bility of the population, the growth of technical equipment of the city economy, contacts between the
man-made environment of the city and the natural environment are expanding. Recently, the average
noise level from transport has increased by 12—14 dB, and the subjective volume has increased 3—4
times. On the main highways of large cities, noise levels exceed 90 dB and tend to increase annually
by 0.5 dB, which is the greatest danger to the environment in areas of busy highways.

Currently, in large cities there are areas where it exceeds 70 dB (sanitary norm for night time
— 40 dB). 60—80 % of urban noise is generated by vehicles.

Analysis of recent research and publications

In modern conditions of development of urban areas due to the growing number of cars
(which are the most common source of noise), industrialization of cities, increasing transport mobility,
increasing technical equipment of the city economy, increasing levels of noise pollution. Traffic noise
is the main acoustic pollutant in almost all modern cities, and its contribution to the total share of noise
in residential areas is 60—80 %. In the main areas, significant traffic noise is observed on average
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18—20 hours a day, sometimes around the clock. Denisov V. in his research he found that the impact
zone of the highway, depending on the intensity of traffic, meteorological and topographic conditions
of the area extends to a distance of up to three kilometers from the edge of the carriageway [1].

According to research by some governmental and non-governmental organizations (such as
the UK's Office for National Statistics), noise levels in European cities have increased 10—15 times
over the past 20 years, affecting more than 50 % of urban dwellers. [2]

Vehicle noise while driving should be considered as a set of sounds of different frequency and
intensity, which are perceived by human hearing and cause unpleasant subjective sensations, and as a
physical factor are mechanical random oscillating movements that propagate in waves in an elastic
medium. Tokar A., Mitnik Y. found that noise indicators depend on such factors as power, technical
condition and mode of operation of the engine, type and quality of road surface and speed, driver gqua-
lification, features of traffic on certain sections of the road (intersections), frequency and signal
strength of vehicles, etc. [3]

Formulation of the study purpose

The purpose of the work is to study the noise pollution of the urban area of Kamyansk by
road.

Presenting main material

The sections of the city territory of Kamyansky, which are the most loaded with trucks, were
selected to assess the noise pollution by motor transport on the main territory.

Observations of traffic intensity were carried out during the day. The counting of cars, light
and medium trucks, heavy cars and buses was conducted separately. Determination of traffic intensity
was carried out according to the following formula

N =YL N2, (1)
Td
where Ny, — hourly traffic intensity in transport units, bus/hour; T4 — measurement duration, min.

In generalized form, the results of studies of traffic intensity on sections of roads in Ka-

myansky are given in tabl. 1.

Table 1. The results of observations of traffic intensity and composition of vehicles on the
research sections of roads

Place of | Time Traffic intensity vehicles, bus / hour
measurement measurement Heavy
Cars Trucks Buses Total
trucks

Hrushevsky street | 8" — 10" % 53.2 388 6 4 100
Number —of | = 59, 122 59 67 640
vehicles

Anoshkin Avenue | 8° — 117 % 63,7 11,9 11,4 13 100

(section near the Number of

Metallurgical Col- vehicles 368 53 54 31 506

lege)

Jubilee Avenue 90— 9% % 74,5 7,4 41 14,0 100
Number —of | = /o, 95 59 43 989
vehicles

Anoshkin Avenue | 109 — 11" % 64,5 14,1 14,8 6.6 100

(exit  from the N

. umber  of
bridge) vehicles 394 60 81 10 545

From the analysis of the results of observations according to table. 1 we can conclude that the
main contribution to traffic flows at the research sites is made by passenger transport on average about
77 %, light and medium loads — 11 %, heavy trucks — 9 % and buses — 3 %.
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Noise level measurements were carried out in accordance with LTO 3.3.6.037-99 during the
day directly on the side of the city's main streets, which are most congested with trucks and pass at a
distance of 30—50 m from residential high-rises.

A portable noise meter type VSHV-003-M2 with a scale range from 20 to 130 dB was used
for the research. The research was carried out on sections of asphalt roads. Measurements were per-
formed at each point for 30 minutes. On the section of Hrushevskoho Street, the traffic is two-way in
one lane in each direction. On the section of Jubilee Avenue, the traffic is two-way, with two lanes in
each direction. In other research areas, traffic in two lanes in one direction. The measurement results
are given in tabl. 2.

Table 2. Levels of noise pollution in residential areas Kamyansky

Traffic intensity Time
Place of measurement motor transport, Noise level, dB
bus / year measurement
Hrushevsky street 640 8® — 10" 68—79
Anoshkin Avenue
(section near the Metallurgical 506 80 —11% 61—71
College)
Jubilee Avenue 989 9% _ 9% 65—78
Anoshkin Avenue 40 15
(exit from the bridge) 545 107 —11 64—76

In accordance with the state building codes of Ukraine DBN B.1.1-31:2013 "Protection of ter-
ritories, buildings and structures from noise” recommended normative noise levels of the settlement
area — 55 dBA during the day and 45 dBA at night, noise levels for adjacent areas to: residential pre-
mises — 45—60 dB, public premises — 55—70 dB. For main streets of city and district impor-
tance — LAeq = 78 dBA, and LAmax = 93 dBA, respectively, DSTU-N B B.1.1-33: 2013.

As shown by the analysis of measurement results and their comparison with regulatory re-
quirements in accordance with DSTU-N B B.1.1-33: 2013, the noise level on the experimental main
streets of local significance exceeds by 2—4 dBA equivalent noise level LAeq = 78 dBA, but does not
exceed LAmax = 93 dBA.

To calculate the noise characteristic, the method described in DSTU-N B B.1.1-33: 2013 was
used.

Noise characteristics of transport flows are equivalent and maximum sound levels in dBA,
which are determined either by full-scale instrumental measurements in accordance with GOST
23337, GOST 22283, or by calculations [4, 5].

Noise characteristics of road traffic flows (including trucks, cars, buses) are equivalent LAeq
and maximum LAmax sound levels in dBA at a distance of 7.5 m from the axis closest to the calcu-
lated point of the lane.

The values of LAeq are determined by the formula

Liws = 44 + 0,26V + 10 g t:—} + ALy + ALy, @)
s

where V — the average speed of traffic flow on the race, km/h.
v = Vi Ny +Vo No+ Wy N+ n.mi’ @)
Ny +N,+Ng+N,
where Vi, N; — respectively, the speed and intensity of passenger cars and their modifications for the
carriage of goods, as well as trucks with a maximum permissible weight of up to 3.5 tons, incl. (cars);
V,, N, — respectively the speed and intensity of trucks and buses with a maximum permissible weight
of up to 5 tons inclusive, units/hour. (trucks); Vs, N3 — respectively the speed and intensity of move-
ment of trucks and buses with a permissible maximum weight of 5 tons to 12 tons inclusive, as well as
trolleybuses, units/hour. (medium trucks); V4, N, — respectively the speed and intensity of movement
of trucks and buses with a permissible maximum weight of more than 12 tons, units/hour (heavy
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trucks); Nc — reduced (by sound energy) intensity of movement in units/hour;

Nc=N; +4N;+ 6N3 + 8Ny, (4)
Ve — reduced (relative to the speed of cars) average speed of traffic flow on the race, km/h.;
V-V, + 1,141, + 1,18V, + 1,22V, (5)

AL; — amendment to the DBA, which takes into account the type of pavement of the street or road;
AL, — amendment to the DBA, taking into account the longitudinal slope of the street or road.

The values of LAeq and LAmax are determined according to the number of lanes of the car-
riageway in both directions.

When located between lanes in different directions of dividing lanes, boulevards and pede-
strian alleys, the noise characteristic of the flows of motor vehicles LAeq and LAmax must be deter-
mined separately for each direction.

Full-scale measurements and acoustic calculation of the noise characteristic of the flow of
road transport should be carried out for the daytime, based on the average hourly traffic intensity Nz
during the four-hour period with the highest traffic intensity [6, 7]. It is allowed to take the consolidat-
ed traffic intensity during the day, equal to 7 % of the average daily traffic intensity. At night Nc is
taken for the noisiest hourly period.

This technique allows to determine the sound level at a distance of 7.5 m from the transport
flow with the smallest error (standard deviation 1—2 dBA). In the calculations, the average flow
speed was taken as 50 km / h, the correction for the road surface AL; = 0 dBA for asphalt.

The results of calculations of the noise characteristics of the traffic flow at different research
sites were calculated by formula (2) and are given in tabl. 3.

Table 3. Noise characteristics of traffic flow in different areas

Road section Traffic Percentage  of | Correction | Correction | Equivalent
intensity, trucks, % AL, dBA AL,, dBA noise level
bus / hour LAeq, dBA

Hrushevsky street 640 448 0 1 65,00

Anoshkin Avenue

(section near the Metal- 506 23,3 0 0 68,43

lurgical College)

Jubilee Avenue 989 115 0 0 64,85

Anoshkin Avenue

(exit from the bridge) 545 28,9 0 1 66,12

As shown by the estimated data given in table 3, the noise characteristic of the transport flow
LAeq is 65—68 dBA at a distance of 7.5 m from the axis of the transport lane closest to the calculated
point. In comparison with the regulatory requirements, on the sections of the research roads the
permissible level is exceeded by 1—2 dBA, which is created by trucks, the percentage of which from
the total traffic flow is 14—21 %.

Conclusions

The method of determination of noise pollution from urban traffic flows is presented and the
ways to reduce or eliminate the data of harmful factors are offered.

Noise levels are expected to be reduced through the use of screens, territorial gaps, noise pro-
tection structures, zoning and zoning of sources and objects of protection, and protective landscaping
strips. Acoustic noise protection equipment is divided into sound insulation, sound absorption and si-
lencers.

Some progress in noise reduction can be achieved with the appropriate tread pattern configura-
tion and tire design. Important from the point of view of noise limitation is the structure of the asphalt
pavement itself, which reduces noise, and noise absorption is achieved mainly due to the high porosity
of such asphalt — 26 % is the volume of cavities (in conventional coatings it is about 6 %).
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AOCJIUKEHHA ITYMOBOTI'O 3ABPYTHEHHA ABTOTPAHCIIOPTHUMH
3ACOBAMU NTPUMATI'ICTPAJIBHUX TEPUTOPIU m. KAM’SIHCBKOI'O
Imatko J.3., Cacos O.0., ABep’ssHoB B.C., Betuxonnmnii €.1.

Pedepar

TpaHCHOPTHHI LIyM € OCHOBHUM aKyCTHYHHMM 3a0pyJHIOBadeM IMPaKTHYHO BCIX CydacHHX
MICT, a HOro BHECOK y 3arajbHy YacTKy LIyMY B >KMUTJIOBUX 30Hax ckinamae 60—80 %. Ha npumarict-
pATBHUX TEPUTOPISX 3HAYHUN TPAHCHIOPTHUI IIyM B cepeqHboMy crocTepiraetbes 18—20 ronun Ha
o0y, iHoAi 1i10j000B0. BeTaHOBIGHO, MO 30HA BILTMBY aBTOMOOUIBHOI JIOPOTH 3aJICKHO Bij iHTEH-
CHUBHOCTI JJOPOXKHBOI'O PYXy, METEOPOJIOTUHUX Ta TOMOrpadiyHUX YMOB MiCIIE€BOCTI MOLIUPIOETHCS HA
BiZICTaHb J0 TPHOX KUJIOMETPiB BiJl KPOMKHU MPOi3HOI YacTHHHU. J{J1s1 MPOBEINEHHS JOCIHIHKEHHS IIIyMO-
BOTO 3a0pyIHEHHS! MpUMAricTpaJbHUX TepuTopi micta Kam’sHcbke Oynu momepenHbO MPOBEICHO
HATYpPHI CIIOCTEPEKEHHS 33 IHTCHCHBHICTIO PyXy Ta THIIOM aBTOTPAHCHOPTHHUX 3ac00iB 1 BU3HAUEHO
BiZICOTKOBA YaCTHHA KOXKHOTO 3 HUX. CIoCTepexeHHs 3a IHTEHCUBHICTIO pyXy IMPOBOJMIINCH Ha Haii-
OUIBII 3aBaHTAKEHUX TPAHCIIOPTHUM ITOTOKOM BYIUISX 1 Y TOAWHHU A00OM KOMM LEd TpaHCIOPTHHM
MOTIK HAMOIBII IHTCHCUBHUM.

i mocmipkeHb ITyMOBUX XapaKTEPUCTHK BUKOPUCTOBYBABCs mepeHocHui mrymomMip BIIIB-
003-M2. B pe3ynbTaTi MpoBENEHUX NOCHIIKEHb OYyJIM OTPUMAaHi IIyMOBI XapaKTEPUCTHKH TPaHCIIOp-
THUX MOTOKIB, AKi CKIIaJAI0THCS 3 €KBIBAJIGHTHOTO 1 MAKCHMAJILHOTO PiBHIB 3BYKY B nenubenax. bymn
3aMpONOHOBAHI 3aX0IU IO 3MEHILIEHHIO LIIYMOBOTO 3a0pyAHEHHS MPHMAriCTpalbHUX TEPUTOPIH M.
Kawm’saHceKke.

V 3aranbHOMY BHUNAAKy METOAM 3HIKCHHS TPAHCIIOPTHOTO LIyMY OYJIM 3allpoOIIOHOBaHi MO Ha-
CTYIHHUX TPbOM HampsiMaM: 3MEHILICHHS IIyMY B JDKEpeli HOro BUHUKHEHHS, BKIIOYAIOUU BIIIYUYEHHS 3
eKcIUTyaTalii TpPaHCIIOPTHUX 3ac00iB 1 3MiHY MapIIpyTiB iX pyXy; 3HWKEHHS IIyMYy Ha LIIAXY HOTO po3-
MOBCIO/IKEHHS 32 JOTMOMOrOI0 3aCTOCYBaHHSI IIYMOIOIIIMHAIOYOI 34aTHOCTI POCIIMH, a TAKOXK IIISIXOM
BUKOPHCTAaHHS €KpaHiB TEPUTOPIAIbHUX PO3PUBIB, IIYMO3aXMCHUX KOHCTPYKILIH, 30HyBaHHs i paiioHy-
BaHHSA JPKepen 1 00'€KTiB 3aXHUCTY, 3aXHUCHUX CMYT O3€JICHEHHS, 3aCTOCYBaHHS 3aC00iB 3ByKOBOT'O 3aXHC-
Ty TIPU CIIPUHHATTI 3BYKY, a came OyIOBH CaMOro AOPOKHBOI'O MOKPUTTS acasibTy, IO 3HIKYE LIyM,
MPUYOMY TOTJIMHAHHS LIYMY JOCATAETHCS TOJOBHUM YMHOM 3aBJISIKH BUCOKIH IIOPUCTOCTI Takoro acga-
apTy — 26 % ckiagae oocsr mopoxHUH (y 3BUYAHUX TOKPUTTSX BiH CTAHOBUTH OJM3bKO 6 %0).
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