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Lienb: n3yyeHne ocobeHHOCTel yCA0BUI TPyAa BOAMTENEN NacCcaXKMpCKoro TpaHcnopTa (BMT) B ycnosusax meranonuca.

Martepuan u metogbl: UccnefoBaHue 6bi10 NPOBEAEHO Ha FOCYAAPCTBEHHBIX YHUTAPHBIX NPeanpuaTuax «ABTobyc-1», «ABTObYc-2», «ABTOBYC-3» 1
«Tponneiibyc-1» ropoga [lywaxbe. Bbiin BoBneueHbl 223 BoauTens aBTobycos mapok «AKIA», «ISUZU», «/lnA3» u Tponneiibycos mapku «TIU». Mpo-
BeZleHbl UCCNIEA0BAHNA YPOBHEN LWyMa Y BUBpaLMK Ha pabounx MecTax, a TaKKe 3anblNIEHHOCTb U 3ara30BaHHOCTb KabUH BoAUTENE.

PesynbTathl: ypoBHM LWyMma v BUbpaLmm B aBTobycax «AKIA» 1 «ISUZU» 6biin B npeaenax Hopmbl. B aBTobycax «/IMA3» nokasaTenu wyma v Bubpauum
npeBbIWann NpeaensHo aonyctumble yposHu (MAY) Ha 9 b v 12,7 ab, cooTBeTCTBEHHO. B Tponnelbycax NpesblleHNe 3TUX YPOBHEN COOTBETCTBO-
Bano 20 ab n 17,3 ab. 3anbinéHHOCTb KabuH BCeX TPAHCMOPTHbLIX CPEACTB bblna Bbile NPeaenbHO AoNYyCTUMON KoHueHTpauuy (MAK) B AvanasoHe ot
3,9 #0 5,75 pas. Hanbonblias KOHLEHTPaLMA NblM OTMEYEHa B BO3AyXe paboumnx MecT BoauTenel aBTobycos «/InA3» u Tponneibycos «TIU» — 10,4
mr/m® n 11,5 mr/m3 cootsetcTeeHHO. CofepyaHue OKMCK a30Ta B 30HE AblxaHus BoauTenei asTobycos «AKIA» coctasnsno 10,3 mr/m3, a B kKabuHax
aBTobycoB «ISUZU» — 10,6 mr/m3. Hanbonee BbICOKME KOHLEHTPALMM OKUCK a30Ta Habiloaanmch B KabuHax asTobycos «/IMA3», uto npesbiwano NAK
B 2,7 pasa. MpesbiweHwue NAK no okucy yrnepoga no Bcem TPaHCNOPTHLIM CpeacTBam Konebanock B AnanasoHe ot 1,4 1o 2,3 pas.

3aK/l04eHMe: YPOBHY LYMa 1 BUBPALIMK NOBBILIEHbI B YCTapeBLUMX TPAHCMOPTHbIX CPEACTBAX, TOFAA KaK B aBTOBYCax HOBOrO NOKO/IEHWUS OHU COOTBET-
CTBYIOT HOpME. 3HauuTenbHoe npesblweHue MAK nNbiav v BpeaHbIX ra3os B KabuHax aBTobyCcOB 1 TPOANebycoB, 0COBEHHO B apKuit nepuog, 60nb-
Lel YacTblo 06YCN0BNEHO HEAUCLMNAVHUPOBAHHOCTBIO CaMUX BOAMTE/EN NACCaKMPCKOro aBTOTpaHcnopTa ropoaa [ylwaHbe, KoTopble UTHOPUPYOT
npaswao cObNOAEHWA FepMeTU3aLLMmN CBOeW KabuHbI.

Kniouesble cnoBa: naccaxcupckuli aemompaHcrnopm, wym, 8ubpayus, 3a2a308aHHOCMb U 3aMblAEHHOCMb 8030YXa.
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HYGIENIC ASSESSMENT OF WORKING CONDITIONS OF PASSENGER VEHICLE
DRIVERS IN A METROPOLIS
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Objective: To study the characteristics of the working environment of passenger transport drivers (PTDs) in a metropolis.

Methods: The study was conducted at the state unitary enterprises "Avtobus-1", "Avtobus-2", "Avtobus-3", and "Trolleybus-1" of the city of Dushanbe.
223 drivers of AKIA, ISUZU, LIAZ buses and TIU trolleybuses were involved. Studies of noise and vibration levels at workplaces and dust and gas
pollution in driver's cabs were carried out.

Results: Noise and vibration levels in the AKIA and ISUZU buses were within the normal range. In LiAZ buses, noise and vibration levels exceeded
the maximum permissible levels (MPL) by 9 dB and 12.7 dB, respectively. In trolleybuses, these levels were exceeded by 20 dB and 17.3 dB. The
dust concentration inside vehicle cabins of all vehicles was 3.9 to 5.75 times higher than the maximum allowable concentration (MAC). The highest
dust concentration was noted in the air at the workplaces of LIAZ buses and TIU trolleybuses drivers — 10.4 mg/m?3 and 11.5 mg/m3, respectively.
The amount of nitric oxide in the breathing zone of AKIA bus drivers was 10.3 mg/m?, and in the cabs of ISUZU buses, it was 10.6 mg/m?®. The
highest concentrations of nitric oxide were observed in the cabs of LIAZ buses, which exceeded the MAC by 2.7 times. All vehicles' carbon monoxide
concentration was 1.4 to 2.3 times the MAC.

Conclusion: Noise and vibration levels are increased in older vehicles, while they correspond to the norms in new generation buses. A significant
MAC excess of dust and harmful gases in the buses and trolleybuses cabs, especially during the hot season, is mainly due to the attitude of PTDs in
Dushanbe, who fail to comply with the driver's cabin sealing recommendations.
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BBEAEHME INTRODUCTION

OfHVMM M3 NPUOPUTETHBIX HAMPaBAEHWIA COLMANbHO-3KOHO- Key socio-economic policy priority areas include the main-

MWYecKoi nonutukn noboro rocysapctea asnsetca obecnedeHne  tenance of labour safety insurance and the health and working
6esonacHocTy Tpyaa, coxpaHeHue 340poBbA U paboTocnocobHocTM  capacity of the adult population [1-8]. Thus, among PTDs, the fac-
B3pOC/I0ro HaceneHms [1-8]. Tak, y BoguTenen TpaHCNOPTHbIX CPEACTB  tors contributing to poor health and performance are uncomfort-
daKTopamu, BeAyWMMM K HapylWeHio 340poBba U paboTocnocob-  able working conditions and non-compliance with hygienic stan-
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HOCTM, ABNAIOTCA AUCKOMGbOPTHbIE YCI0BUA TPYAa M HecobaoaeHue
TUIMeHUYECKMX HOPMATMBOB, YTO CNOCOBCTBYHOT Pa3BUTHIO NPOU3BOA-
CTBEHHO-00YC/N0B/IEHHbIX 3360/1€BaHNI 1 BbICOKOMY YPOBHIO TPaBMa-
™™3ma [2, 9-11].

OCHOBHbIMM  HebnaronpuATHbIMK ~ GaKkTOpaMu  NPOU3BOA-
CTBEHHOW cpefbl, AEUCTBYIOWMMU Ha BOAMTENEW MaACCaXKMPCKOro
TpaHcnopta (BMT), ocobeHHo BoaMTeneit aBTobycoB v Tponneinbycos,
paboTatoLmMX B YCNOBUAX KPYMHOMO rOpoZa M »apKoro KAumara, sie-
NATCA ANCKOMGbOPTHBIE MUKPOKIMMATUUECKME YCI0BUS, NOBbILLEH-
HblIli YPOBEHb LUYMA, JIOKabHaA M 06Liasn BUbpaLys, 3ara3oBaHHOCTb
Pa3INYHBbIMU TOKCUMYHBIMM BELLECTBaMM M 3amblIEHHOCTb BO3AyXa
paboyeli 30HbI [12-14].

Tpya, BoAMTENEl NaccaxupcKoro TpaHcrnopta (BMT) xapakTepu-
3yeTcA 60NblwOoV MHPOPMALMOHHOMN Harpy3KoW, A/ IMTENbHBIM BpeMe-
HEM COCPefOTOYEHHOTO Hab/OAEHUA 3a Pa3NUYHBIMK OBbEKTaMM,
BbIHY}KAEHHbIM PabouMM NONOMKEHUEM, HKECTKUM JIMMUTOM Bpeme-
HUW, B CBA3M C MOCTOAHHO KOHTPOAMPYEMbIM rpadUKOM [ABUMKEHWS,
OTBETCTBEHHOCTbLIO 33 CBOIO KM3Hb W KWM3Hb MACCANKMPOB U APYruX
YHYaCTHVKOB [IOPOKHOTO [BUKEHWSA, @ TaKKe OMacHOCTbIO BO3HUKHO-
BEHWA aBapUIHbIX CUTYaLMit, 4T 0ByCNOBAMBAET HaUbOEE BbICOKYIO
CTeneHb HanpAXEHHOCTM Tpyaa BoauTtenent [15, 16]. B usyyeHHoi
Hamu nuTepatype 6onee BbICOKMIM ypoBeHb 3aboneBaemocTu u 6o-
Nlee BbICOKMIA NOKa3aTeNb NepBUYHOM MHBAIMAHOCTM MO CPABHEHMIO C
npeacTaBuUTENAMM ApYrux npodeccuii OTMeYEH MMEHHO Cpeav BOaU-
Tenei asToTpaHcnopTa [12, 15].

Heobxoa1Mo 0TMETUTb, YTO NOABEHUE BO/BLIOIO YMCAa CoBpe-
MEHHBIX TPAHCMOPTHbIX CPEACTB U HapacTaHWe ObLero KosmvecTsa
aBTOMOGW/IEN BEAYT K YCNONKHEHUIO CUTYaLMKU Ha AOpOrax, npexse
BCErO, B KPYMHbIX FOPOZAX, POCTY HAaNPsAXEHHOCTV TpyAa BMNT v ux He-
raTUBHOMY B/IMAIHWIO Ha 340POBbE BOAUTENEN B PaMKaX HOBbIX COL-
aNbHO-3KOHOMMYeCKMX ycnosuit [17, 18].

Mpv aHanu3e NUTEPATYPHbIX AAHHbIX BbIABAEHO, YTO YC/IOBUA
Tpyaa BMNT npu paboTe B KPyNHOM ropoze A0 CUX NOp OCTaloTCA Hello-
CTaTOYHO M3YYEeHHbIMM, U 3TO AMKTYET HEOOXOAMMOCTb YIYBNEHHOMO
aHaun3a yCnoBuMiA UX TPYAA U BAMAHUA NOCIEAHUX Ha 340POBbE B pam-
KaX HOBbIX COLMaNbHO-3KOHOMUYECKMX YC/I0BUIA M KapKOTo KA1maTa
Halel pecnybamku.

LLENb UCCNEQOBAHUA

M3y4eHve ocobeHHOCTeN YCnoBUiA TPYaa BoAUTENEH NACcCaKmp-
CKoro TpaHcropTa (BMT) B ycnosmax meranonuca.

MATEPUAN U METOAbI

M3yyeHune ycnosuii Tpyga BMNT BbINOAHANOCL B TEYEHWUE BCErO
nepuoaa paboueli cMeHbl Npu paboTe B TENAbIE 1 XONOAHbIE NEPUO-
Abl roga (2017-2019).

[urneHnyeckne meToabl UCCNELOBAHMA BKAKOYAAU M3MepeHue
YPOBHA WyMa 1 BUbpaLmu Ha pabounx mecTax BoguTeneit asTobycos
Mapok «AKIA», «ISUZU», «/TMA3» u Tponneinbycos mapku «TIUx». Ona
TMIMEHNYECKOM OLLEHKM YMCTOTbI BO3AyXa NPOBOAM/ICA aHAU3 Coaep-
KaHMWA NbINN, OKACK a30Ta M OKUCK YI1epoaa B 30HE AblXaHWA BOAW-
Tenem.

M3mepeHne ypoBHA LWyMa MPOM3BOAMNOCH NPU MOMOLLM LUY-
momepa MLB-1 (Poccua). MpuHumn paboTbl Npubopa 3aknouaeTcA
B Npeobpa3oBaHMM NPU NOMOLLY MMKPOGDOHA 3BYKOBbIX KoNebaHwit
BO3/yXa B 3/IEKTPUYECKMIA TOK. [JaHHOE YCTPOMCTBO NO3BONAET UME-
puTb ypoBeHb Wwyma oT 30 go 140 ab. UccneposaHue yposHs Bubpa-
LMK TaKKe ocyLLecTBAsaN0Ck Npu nomouy ULLIB-1, KoTopblii no3Bons-
€T PernucTpMpoBaTb BUBPOCKOPOCTb B OKTaBHbIX MOA0CAX YaCTOT. ITOT

dards, which lead to the development of occupational diseases
and a high incidence of trauma [2, 9-11].

The main unfavourable factors of the working environment
affecting PTDs, especially bus and trolleybus drivers working in
a large city and hot environment, include adverse microclimatic
conditions, increased noise levels, hand-arm and whole-body vi-
brations, gas contamination with various toxic substances and the
dustiness of the working area [12-14].

The work of PTDs is characterised by an extensive incoming
information load, staying focused on driving for extended periods
during multiple object tracking, working in a forced position, and
strict time limits due to a constantly monitored traffic schedule.
In addition, there is stress associated with perceived responsibili-
ty for their lives and the lives of passengers and other road users
and the risk of road accidents, which causes the highest degree
of the labour intensity of drivers [15, 16]. According to literature
data, higher morbidity and primary disability rates compared
with other occupations were noted among motor vehicle drivers
[12, 15].

Mass production is the automobile industry, and the grow-
ing number of cars resulted in complex road conditions, primarily
in large cities, increased driving intensity, and a negative impact
on the PTDs health in the new socio-economic conditions [17,
18].

Literature data review revealed that the PTDs' working con-
ditions in a large city remain to be studied further. The lack of
data dictates the need for an in-depth analysis of PTDs' working
conditions and the latter's impact on health within the new so-
cio-economic conditions and the hot weather of Tajikistan.

PURPOSE OF THE STUDY

To study the characteristics of the working environment of
passenger transport drivers (PTDs) in a metropolis.

METHODS

The PTDs' working conditions were studied during the en-
tire work shift in the warm and cold seasons of the year between
2017 and 2019.

The hygienic evaluation included measuring noise and vibra-
tion levels at the driver's workplaces of AKIA, ISUZU, LIAZ buses
and TIU trolleybuses. In addition, for a hygienic assessment of air
purity, concentrations of dust, nitrogen oxide and carbon monox-
ide in the breathing zone of drivers were analysed.

The noise level was measured using an ISHV-1 sound lev-
el meter (Russia). The device's operating principle is to convert
sound waves into electrical signals using a microphone. This
device allows measuring the noise level from 30 to 140 dB. The
evaluation of vibration level was also carried out with the help
of ISHV-1, which allows recording the vibration velocity in octave
frequency bands. This device operates on battery power in field
conditions and can also be used in stationary conditions. A total
of 300 noise, whole body and hand-arm vibration measurements
in shift work dynamics were carried out.

When examining air dustiness levels of buses and trolley-
buses cabins, the amounts of dust were expressed in mg/m3. An
electric Krotov aspirator equipped with a preliminarily weighed
FPP-15 filter (Russia) was suggested. Then, the aspirator assist-
ed suction of 100 litres of air from the cabin was performed. The
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npubop NUCMNONb3YETCA KaK B NONEBbIX YCI0BUAX C NPUMEHEHUEM aKKY-
MY/NIATOPHOTO NUTAHWSA, TaK U B CTALLMOHAPHbIX YC0BUAX. Bcero bbino
nposegeHo 300 usmepeHuid Wyma, obLiei U 1oKanbHOM BUBpaLMK B
AMHaMKKe paboyelt CMeHb!.

Mpu obcnenoBaHWM CTeneHW 3arpA3HEHWA BO3AyXa KabWHbI
aBTOOYCOB M TPONNENBYCOB MbINbID YYUTbIBAIUC KOSIMYECTBO MNbIN
B mMr/m>. Mpun 3ToM 6bI1 NPUMEHEH 3NEKTPUYECKMit acnupaTop Kpo-
TOBa, OCHALWEHHbIN dunbTpom ®MM-15 (Poccus), KOTopbIi NpeaBapw-
TenbHO B3BewwmBanca. Mpu nomowm acnupatopa npotarusann 100 n
BO3/yxa M3 KabuHbl. CKOPOCTb NPOTArMBAHMA BO3AyXa, NPOXOAALLEro
yepes dpunbTp, coctasnnna 20 A/MuH. 3atem GUALTPbI B3BELIMBAUCH
BTOpUYHO. ObLuee KosmMyecTBo Npob Bo3ayxa Ha 3amnblIEHHOCTb CO-
crasunio 134,

[na onpepeneHna BpeaHbIX XMMUYECKMX BELLeCTB B BO3Ayxe
pabounx MecT 6blIM NPUMEHEHbI METOZ, BU3YaibHOW KOJIOPUMETPUI
1 IMHENHO-KONOPUCTUYECKMI METOZ, C MCNONb30BaHMEM MHAMKATOP-
HbIX Tpyb6oK. OnpeseneHne cogepaHna OKMUCK a3oTa U OKUCK YyIne-
pofaa B BO34yXe yKa3aHHbIM CNocobom npous3BOAMAOChE NPY NOMOLLM
YHMBepcanbHoro razoaHanusaropa YI-2 (Poccus). Becero otobpaHHble
1 NpoaHann3npoBaHHble NPobbl Ha HanUuMe BPEAHbIX XUMUYECKUX
BelecTs cocTasuau 124 no okucu yrnepoga u 112 — no okucu asora.

CraTucTnyeckyto 0bpaboTKy MOMYYEHHbIX AAaHHbIX MPOBOAU-
nm Ha MK ¢ ucnonb3oBaHnem npuKnagHoro nakerta Statistica 10.0
(StatSoft Inc., USA). KonnuectBeHHble NoKasaTenu BbIYMCAAAM C Y4E-
TOM cpeaHero 3HayeHusa (M) 1 ero cTaHAapTHOW oWWBKKM (tm), ans
KauecTBEHHbIX BEJIMYMH BbluMcaaAnUch gonm (P, %). Ons cpaBHWUTENb-
HOFO aHann3a NnosyyYeHHbIX PE3yNLTaTOB ANA MHOMXECTBEHHbIX He3a-
BMCUMbIX Fpynn B AWHaMuKKe ucnonb3osanca H-kputepuii Kpycka-
na-Yonnuca. Hynesas runotesa onposepranacb npu p<0,05.

PE3YNILTATbI U UX OBCYXXOEHUE

MpoBenéHHbIe UCCNefoBaHUA MOKa3aiM, 4YTO OCHOBHbIMM
WCTOYHMKAMM LyMa B KabuHax aBTobycoB U Tponnenbycos ABAAOT-
cA ABUraTe/lb; OTKPbITUE W 3aKpbiTUe ABepei, 0COBEHHO OLyTUMble
B aBTOOycax «/IMA3» u Tponneibycax; 3ByK Npubopa Ans NPOBEPKU
KapTbl U AONONHUTENbHbIE UCTOYHUKM LUYMA OT APYrUX TPAHCMOPTHBIX
cpeacTs. MNoKasaTenn ypoBHA LWYMa B KabWHax BoguTenel npeactas-
NeHa B Tabn. 1.

Pe3ynbTaThl MCCNEAOBAHWUA MOKas3anW, YTO OOLLMIA ypOBeHb
LyMa B KabuHax aBTObYCOB HOBbIX MapokK «ISUZU» n «AKIA» He npe-
sbiwan NAY v 8 cpegHem coctasnan 54 ab n 57 gb cootseTcTBEHHO.
Haunbonee BbICOKME YPOBHM LUYMa OTMEYasMCb Ha paboumx mecrtax
BoAuTenei Tponneibycos u gocturanm 80 aAb. B KabuHax BoguTenei
aBTO6YCOB «/IMA3» 06LLMI1 ypOoBEHD Lyma npesbiwan MAY B cpeaHem
Ha 9 ab. Hekpacosa MM u coasr. (2016) npu npoBeAeHWM caHUTap-
HO-TUIMEHNYECKMX UCCNe0BaHNIA pabounx MecT y BOAMTENEN aBTo-

Tabauya 1 YposeHs wyma Ha paboyux mecmax sodumenel

Mapka
YpoBeHb wyma, gb Hopma (NAY)
aBTOTpaHcnopTa
«AKIA» 57+0,15
«ISUZU» 54+0,25
«/IMA3» 690,42 60 ab
«TIU» 80+0,45
p <0,001

MpumeyaHue: p — CTaTUCTMYECKas 3HAYMMOCTb Pa3/iMuMA MOKasaTeneln Mexay
rpynnamu (no H-kputepwio Kpyckana-Yonnuca)
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velocity of air suction through the filter was 20 |/min. Then the
filters were weighed a second time. The total number of air sam-
ples to determine dust concentration was 134.

Visual and linear colourimetry with indicator tubes were
used to identify harmful chemicals in the workplace air. In this
method, a universal gas analyser UG-2 (Russia) was utilised to
measure nitric oxide and carbon monoxide content in the work-
place air. The samples analysed for the presence of harmful
chemicals amounted to 124 and 112 for carbon monoxide and
nitric oxide, respectively.

Statistical analysis of the obtained data was performed with
Statistica 10.0 (StatSoft Inc: Tulsa, OK, USA, 2011). For statisti-
cal analysis of the data, quantitative variables are expressed as
means * standard deviation (SD) and qualitative variables as per-
centages. Comparative analysis of multiple independent groups
was performed using the Kruskal-Wallis H-test. A p-value smaller
than 0.05 indicates strong evidence against the null hypothesis,
so it was rejected.

RESULTS AND DISCUSSION

The study results show that the primary sources of buses
and trolleybuses cabin noise are: the engine, door opening and
closing sounds, particularly noticeable in LiAZ buses and trolley-
buses; sound effects of bus card validator and additional noise
generated by other vehicles. The noise measurements in the driv-
er's cabins are presented in Table 1.

The study results showed that the new ISUZU and AKIA bus
cabs' total noise levels did not exceed the MPL and averaged 54
dB and 57 dB, respectively. The highest noise levels were ob-
served at the trolleybus driver's workplaces and reached 80 dB.
In the LIAZ bus driver cabs, the total noise level exceeded the
MPC by an average of 9 dB. Nekrasova MM et al (2016), when
conducting a health and safety assessment of bus driver's work-
places, established equivalent sound levels in the cab of various
bus brands, ranging from 63 dB to 72.9 dB on average [19].

Another factor that can negatively affect PTDs is vibration
exposure. Public transport vehicles' vibrations include whole-
body vibration (WBV) and hand-arm vibration (HAV). WBV occurs
when vibrations from the seat and floor of the cabin are trans-
ferred into the driver's legs and spine. While HAV is transferred
from the steering wheel and gear lever vibrations. The studied
vibration levels are presented in Table 2.

As shown in Table 2, the WBV level in the bus cabins of the
new brands AKIA and ISUZU was within the permissible limits. Its
most significant excess was observed at the driver's workplaces

Table 1 Noise levels at driver's workplaces

Noise level, dB MPL
AKIA 57+0.15
1ISUZU 54+0.25
60 dB
LiIAZ 6910.42
TIU 80+0.45
p <0.001

Note: p — statistical significance of the difference in indicators between groups
(according to the Kruskal-Wallis H-test)
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6YCOB YCTaHOBWUAM 3KBMBANEHTHbIE YPOBHM 3BYKA B KabuHe pasnny-
HbIX MapOK aBTODOYCOB, KOTOpble Konebanuck B cpeaHem oT 63 ab ao
72,9 pb [19].

[Lpyrum pakTopom, KOTOPbIV OTPULLATENBHO MOMKET BO34EMCTBO-
BaTb Ha OPraHW3M BOAWTENEN FOPOACKMX aBTOOYCOB U Tponneibycos,
ABnAeTcA Bubpaumsa. OcobeHHOCTbIO BUOpALLMM NACCaKMPCKOro aB-
TOTPAHCMOPTA CYATAETCA Ha/NMuME OOLWMX M NOKaNbHbIX BUOpPALMNA.
06uiasn BMbpaLMa OKa3blBaeT BO3AENCTBME Yepes CUAEHbE U NON Ka-
GV1HbI, @ IOKaIbHAA —Yepes py/ib U pbluary ynpasnenus. MccnefoBax-
Hbl€ YPOBHM BUOPALMM NpeacTaBaeHbl B Tab. 2.

Kak BugHO M3 Tabn. 2, ypoBeHb 06Lel BUOpaLuuM B KabuHax
aBTObYCOB HOBbIX MapoK «AKIA» n «ISUZU» Haxoamnca B npegenax
JOMYyCTUMbIX BennynH. Hambonee 3HaumTenbHOe ero npesbilleHne
Habnoganocb Ha paboumx mectax Boguteneit asTobycos «/IMA3» u
Tponneibycos. TaK, YpPOBHU 0bLLEl BEPTUKANbHON BUBPALMM B YKa-
3aHHbIX TPAHCMOPTHbIX cpeacTBax npesblwann MNAY B cpegHem Ha
12,7 a6 17,3 pb cooTBETCTBEHHO. YPOBEHb IOKA/IbHON FOPU30HTaNb-
HOM W BEPTMKaNbHOW BMOpaLMM Obin TakxKe Bblwe MAY Ha paboumnx
MecTax BoguTeneit astTobycos «/IMA3» 1 Tponneibycos, 0cobeHHO Ha
pbluarax ynpasnexus. MpecHakos AU, KopHes AC (2018) npu aHanm-
3e ycn0BWi Tpyaa BoauTenel aBTobyca MA3 TaKKe yCTaHOBMAM, YTO
Ha pabouem mecTe ypoBeHb BUOPALMM 3HAUUTENBHO NPEBbILLAn ero
Z0onycTMMble HOpMbl. MpY 3TOM BbII0 OTMEYEHO MaKCMMaNbHOE npe-
BbllweHue M4Y Bubpaumn 8o 86,3 4b, a cpesHUe ero 3Ha4YeHMA cocTa-
Buan 75,3 ab [20].

B Tabn. 3 npeacTaBneHbl pesysbTaTbl UCCeL0BaHUA 3aMbINEH-
HOCTM 1 3ara30BaHHOCTM KabUH BoAMTENEMN.

Kak BuAHO 13 Tab. 3, 3anblNEHHOCTb BO3AYLUHOM Cpefbl B 30HE
[blXaHuA Bcex BoauTenel bbina Bbiwe MAK B AvanasoHe ot 3,9 Ao
5,75 pas! Mpu 3ToM Hanbonbluas KOHLEHTpaLMA Nbian bblna 06Hapy-
’KeHa B BO3ayxe paboumnx MecT BoauTenelt asTobycos «JInA3» v Tpos-
neibycos «TIU» — 10,4 mr/m® n 11,5 mr/m? cootsetctseHHo. Coaep-
’KaHWe OKMCM a30Ta B 30He ApIXaHus BoauTenel aBTobycos «AKIA»

Tabnuya 2 YposeHb subpayuu Ha paboyux mecmax sooumenel

O6wasn Bubpauus, ab

of LIAZ buses and trolleybuses. Thus, the levels of whole-body
vertical vibration in these vehicles exceeded the MPL by an av-
erage of 12.7 dB and 17.3 dB, respectively. The hand-arm hori-
zontal and vertical vibration levels were also higher than MPL at
the driver's workplaces of LIAZ buses and trolleybuses, especially
on gear levers. Presnyakov Al, Kornev AS (2018), when analysing
the working environment of PAZ bus drivers, also found that the
vibration levels at the workplace significantly exceeded its per-
missible standards. At the same time, the maximum excess of the
MPL up to 86.3 dB was observed, and vibration levels' average
values were 75.3 dB [20].

Table 3 shows the study results of dust and gas content in
driver's cabs.

As shown in Table 3, the airborne dust content in the
breathing zone of all drivers was higher than the MAC in the
range from 3.9 to 5.75 times! At the same time, the highest air-
borne dust concentration was found at the driver's workplaces of
LIAZ buses and TIU trolleybuses — 10.4 mg/m? and 11.5 mg/m3,
respectively. The nitric oxide concentrations in the breathing zone
of AKIA bus drivers and ISUZU bus driver's cabs were 10.3 mg/m3
and 10.6 mg/m?, respectively. The highest concentrations of nitric
oxide were observed in the cabs of LIAZ buses, which exceeded
the MAC by 2.7 times. Data on carbon monoxide concentrations
were also disappointing. This indicator exceeded MAC by 1.4 to
2.3 times. Some authors also report that carbon and nitrogen ox-
ides in the air of a bus cabin exceeded MAC by 2.1-2.6 times [1,
21].

The increased noise and vibration levels can be attributable
to the vehicle design features, which are difficult to change to re-
duce the adverse effects of these factors on the driver's health.
At the same time, in dust and harmful gases concentration signifi-
cantly exceeding MAC, a subjective factor involved that mainly as-

JNlokanbHasa Bubpauusa, b

Mapka
aBTOTpaHcnopTa
lfopusoHTanbHasa BepTukanbHasa lfopusoHTanbHasa BepTukanbHasa

«AKIA» 52,5+0,12 56,60,17 50,310,22 54,2+0,31
«ISUZU» 53,610,14 58,4+0,18 51,8+0,19 56,5+0,28
«JInA3» 68,2+0,53 71,7+0,64 64,0+0,47 67,5+0,56

«TIU» 74,5+0,45 76,3+0,59 69,6+0,51 72,6+0,66

p <0,001 <0,001 <0,001 <0,001
nay 59 nb

[pumeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3NUYMA NOKasaTenel mexay rpynnamu (no H-kputeputo Kpyckana-Yonnuca)
Table 2 Vibration levels at driver's workplaces

Whole-body vibration, dB Hand-arm vibration, dB

Horizontal Vertical Horizontal Vertical
AKIA 52.5+0.12 56.6+0.17 50.3+0.22 54.2+0.31
ISUZU 53.610.14 58.410.18 51.8+0.19 56.510.28
LiAZ 68.2+0.53 71.7+0.64 64.0+0.47 67.5£0.56
TIU 74.5+0.45 76.3+0.59 69.6+0.51 72.6+0.66
p <0.001 <0.001 <0.001 <0.001
MPL 59 dB

Note: p — statistical significance of the difference in indicators between groups (according to the Kruskal-Wallis H-test)
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Tabauya 3 KoHuyeHmMpayuu neiau, oKCuoOa azoma u oKcuoa yenepoda 8 30He ObixaHus sooumeneli (OaHHbie remHe20 nepuoda)

Mapka aBToTpaHcnopra Mbinb, Mmr/m?

«AKIA» 8,7+0,4
«ISUZU» 7,8+0,5
«JInA3» 10,4+0,8
«TIU» 11,5+0,7
p <0,001
nak 2

Okcupg asora, mr/m® Okcupg yrnepoga, mr/m?

10,340,3 32,8+0,8

10,6+0,4 33,6+0,9

13,440,6 45,4+1,2

9,1+0,3 28,5+0,7

<0,001 <0,001
5 20

MprmeyaHue: p — CTaTUCTUUECKAsA 3HAUMMOCTb Pa3nuMA NoKasaTenei mexay rpynnamu (no H-kputeputo Kpyckana-Yonnuca)

Table 3 The airborne dust, nitrogen oxide and carbon monoxide concentrations in the breathing zone of drivers (summer period)

AKIA 8.7+0.4
ISUZU 7.840.5
LiAZ 10.4+0.8
TIU 11.540.7
p <0.001
MAC 2

Nitric oxide, mg/m? Carbon monoxide, mg/m?

10.3+0.3 32.8+0.8

10.6+0.4 33.6+0.9

13.4+0.6 45.4+1.2

9.1+0.3 28.5+0.7

<0.001 <0.001
5 20

Note: p — statistical significance of the difference in indicators between groups (according to the Kruskal-Wallis H-test)

coctasnsano 10,3 mr/m3, a 8 KabuHax asTobycos «ISUZU» — 10,6 mr/
M3, Hanbonee BbICOKME KOHLEHTPALMM OKUCK a30Ta Habaoganmcs B
KabuHax asTobycos «JInA3», yto npesbiwano MNAK B 2,7 pasa. [aH-
Hble MO KOHLEHTPaLMM OKUCK yrnepoaa Takxke Oblin manoyTeluu-
TenbHbIMK. MpesbiweHve MNAK no sTomy nokasatento konebanock B
AmanasoHe ot 1,4 no 2,3 pa3. HekoTopble aBTOpbI Tak*Ke coobuatoT
o npesbiweHnn MOK okenaos yrneposda v a3oTa B BO3ayxe KabuHbI
aBTobycoB B 2,1-2,6 pasa [1, 21].

CneslyeT OTMETUTb, YTO B OTHOLUEHUM MOBbILIEHHBIX YPOBHEN
Lyma 1 BUOPALLMM MOXHO COCNATLCA HAa KOHCTPYKTUBHbIE OCOBEHHO-
CTW TPAHCMOPTHOTO CPEACTBa, Ha KOTOPbIE CI0XKHO OKa3aTb Kakoe-n-
60 BAUAHME B NNAHE UX ONTUMM3ALMUM C LENbIO YMEHbLUEHWA Bpea-
HOrO BAMAHWA 3TUX $AKTOPOB Ha opraHu3m BoauTens. KacatenbHo
CTO/Ib 3HAUYUTENbHOrO NoBbIWeHUA MAK NbiAn 1 BpeaHbIX ra3os, TO TYT
Hanuuo cybbeKTUBHbIM GaKTOpP, KOTOPbIM BOAbLLIEN YACTbIO 3aBUCUT
OT AUCLMMINHUPOBAHHOCT CaMOr0 BOAWTENSA. AHANIM3 NOKa3as, YTo
60/IbLUMHCTBO BOAMTENEN KaK aBTOBYCOB, TaK M Tpoanenbycos, oco-
6eHHO B KapKuUii Nepuog, roaa, NPesnoyMTaeT OCTaBATb OTKPLITHIMM
CBOV GOPTOYKM, YTO U ABNAETCA OCHOBHBIM (AKTOPOM MOBbILEHHOM
3anbINIEHHOCTU M 3ara3oBaHHOCTY KabuH.

3AKNIOMEHUE

KomdopTHble ycnosua Tpyaa BoauTeNeid NaccamMpCcKoro aBTo-
TPaHCMOPTa 3aBUCAT KaK OT OOBEKTUBHbIX, TaK U CYyObEeKTUBHBIX dak-
TOPOB. YPOBHM WYMa M BUOPaLLMM NOBbILWEHbI B YCTAPEBLUMX TPAHC-
MOPTHbIX CPEACTBAX, TOTAA Kak B aBTOOycax HOBOrO MOKO/MEHUA OHU
COOTBETCTBYIOT HOpME. 3HauuTenbHoe npesbiwenne MAK Nblan K
BPeAHbIX ra30B B KabuHax aBTOBYCOB M TPOANeibycos, 0COBEHHO B
apKuit nepuog, bonbluel YacTblo 06yCNOBAEHO HEAMCLMNANHMPO-
BaHHOCTbIO CaMMX BOAMTENEN NAcCaXKMPCKOTO aBTOTPAHCMNOPTA ropo-
na [lywaHbe, KoTopble MTHOPUPYIOT NPaBuIo COBNOAEHNA TepMETH-
3aLMK CBOEW KabuHbI.

16

sociated with the driver's attitude. The analysis showed that most
drivers of buses and trolleybuses, especially during the hot sea-
son, prefer to leave their windows open, which is the main factor
in increased dust and gas contamination of cabins.

CONCLUSION

The adverse working environment for passenger transport
drivers depends on objective and subjective factors. Noise and
vibration levels are increased in older vehicles, while they corre-
spond to the standards in new generation buses. Significant dust
and harmful gases MAC excess at driver's workplaces, especially
during the hot season, is mainly due to the drivers' attitude, who
fail to comply with the cabin sealing recommendations.
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