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Kosanvosa A.B. OuiHka BUPOOHHYOTO PU3HMKY MPU BUKOHAHHI JTOPOMKHIX
poOit. — KBanigikaniiiHa HaykoBa Ipalsl Ha MpaBaxX PyKOIHUCY.

HucepTanis Ha 3700yTTS HayKOBOI'O CTYIEHs AokTopa (urocodii 3 ramysi
3HaHb 26— «l{uBimbHA Oe3mekan», 3a cremianbHICTIO 263 — «l{uBiabHA Oe3IeKkay,
cnemianizanielo — «OxopoHa mpaii». KuiBCbKUI HAI[lOHAJBHUNA YHIBEPCUTET
OyniBauuTBa 1 apxitektypu, MOH VYkpainu, Kuis, 2022.

Huceprariitna po0oTa MPHUCBSIYCHA BUPIMICHHIO HAaYKOBO-TIPUKIATHOTO
3aBllaHHSl YJOCKOHAJICHHS YIMPaBIiHHSA OE3MEKOI TMPAIIOI0unX MPH BUKOHAHHI
JIOPOKHIX POOIT 32 paXyHOK KOMIIJIEKCHOT'O BpaxyBaHHs BCIX IIKIJIMBUX (DAKTOPIB
BIUTMBY MPU OIIHI[I BUPOOHUYOTO PUZHUKY.

VY nmocmipKeHHi JOBEEHO, 0 3HAYCHHS PU3UKY TSl 3J0POB’ ST TIPAIIOI0UNX
Ipv BUKOHAHHI JOPOXKHIX POOIT HE MOXe OyTH OTPUMAaHO HAa OCHOBI ICHYIOUMX
HOPMAaTHUBHMX JOKYMEHTIB, OCKUIbKH BOHU HE BPAaXOBYIOTh PU3UK BiJl MOCTIIHOTO
IIYMOBOTO HABAaHTAXXEHHS Ta BHUKUAM BIJ aBTOTPAHCIOPTHUX 3aco0iB Ha
IUIIXOMPOBOIAX, IO JTOJAATKOBO MOCUIIIOETHCS TEMIIEpAaTypHUM BIUIMBOM B TETLII
MicAIl POKy. 3 OrJsay Ha IIe, HAJICKHE BpaxyBaHHs 3axo/iB Oe3leku Ha
HiATPUEMCTBI IJIs 3aXKUCTY MPAIOI0UNX OTpeOye KOMILIEKCHOTO BpaxyBaHHS BCIX
MIKITMBUX (DAKTOPIB MPH OIIHII MPOdECIHHOTO PU3HUKY.

Po6ou4i Micis mpaiiBHUKIB JJaHOT KaTeropii 3HaXOASThCS i BIUTHBOM PSITY
dakTopiB: mIymMOBEe 3a0pyQHEHHS, SKE BKIIOYA€E IIyM Bif poOOTH OymiBEIbHO-
JIOPO’KHIX MAaIlIMHU; JIOKaJIbHA BiOpaIlis Ta myM BiJl py4YHOTO MHEBMOIHCTPYMEHTY;
3aMMJICHICTh 1 3ara3oBaHICTh TOBITPS poOOYOT 30HU JOPOXKHIM IMHIOM Ta
BUXJIOITHUMHM Ta3aMH SIK BiJl IPAIIOI0YOT0 TPAHCIIOPTY, TAK 1 BiJl TPAHCIIOPTY, SIKAN
nepebyBae B 1€l 9Yac Ha aBTONUISXONPOBOJI; 3a0pyIHEHICTh aTMOC(HEPHOTO
MOBITPSI a€PO30JISIMU Ta IIKINIMBUMU KOMIIOHCHTAMH BiJ MaTepialiB OyXiBHHUIITBA
1 pEMOHTY, a TaKOX BUKHJAMU BiJl aBTOTPAHCIIOPTY, IKUH B I 4ac PyXa€eThCs Ha
aBTONUISIXOMPOBOAI Ta BTOPUHHE 3a0pyJHEHHS BHACIIOK (OTOXIMIYHUX
MEepEeTBOPEHb BUKHU/IIB aBTOTPAHCIIOPTY B MOBITP1; (Pi3UUHE TUHAMIYHE 1 CTATUYHE

HaBaHTa)XXEHHA;, NIAIMMaHHSA 1 NEpPEMIIIEHHs BaHTAXIB BpPY4YHy; poOoTa Ha



BIIKpPUTOMY TOBITPI.

BcranoBneno, mo ykpaiHChKe 1 €BpONEHChKe 3aKOHOJABCTBO MAarOTh MEBHI
PO301KHOCTI Y Kiacu(ikamii BUPOOHUYMX PU3HMKIB, TOMY ICHYE HEOOXIIHICTh B
pO3pOOIII METO/IB OL[IHKH, sIKI O KOMILJIEKCHO BpaXoBYBaJIM MepeniyeHi (GakTopu, a
TaKOX JT03BOJISUIM ONEPATUBHO aHAJII3yBaTH YMOBH Ipalli Ha HUX POOOUYHMX MICISX
Ta BUKOHYBAaTHU OIIIHKY PHU3HUKY 370pOB’S TMpPAI[IBHUKIB 3 METOI0 3a0e3MedyeHHs
JOIYCTUMHUX YMOB TIparli.

JlocmiDKeHO  CydacHl MIAXOAW  IIOAO0  KOMIUIEKCHOTO  BHU3HAYEHHS
BUPOOHMYOr0 PHU3UKY NPALIOIOYUX HA BIAKPUTOMY TMOBITPI NpU BUKOHAHHI
JIOPOXKHIX POOIT, MO JO3BOJUIO KOHCTATyBaTH, IO HA CHOTOJHIIIHIA JEHb
KOMIUIEKCHE BpaxyBaHHS BIUIMBY BCiX (akTopiB Ha mpodeciiiHi pu3uk €
HEJOCTaTHRO BUBYCHUM. TakoX TMPOBEACHO JOCITIDKEHHS PIiBHSA ITyMOBOIO
HaBAaHTAXXCHHS Ha aBTOTPAHCIIOPTHI MEPEeXpecTs Ta PO3B’SI3KM HAa TMPUKIATI M.
KueBa 3a 70omomMororo kajiidopoBaHOTO MIyMOMipa MapKu « ACUCTEHT.

B po6oti mpoaHnanizoBaHO IITyMOBHUM, TeMIEpaTypHUH 1 SKICHHH CKIIaJ
MOBITPSIHOTO CEpPEeJOBHUINA OiiT OCHOBHUX aBTOLUIAXOMPOBOMIB B M. Kwuesi.
BceranoBneHo, 1110 MeXKi IIIyMOBOTO HABAaHTAKEHHS Y OUTBIIOCTI CepeIHBO3BAKEHUX
Ta y MaKCUMJIbHUX 3HAUYCHHSIX BHUMIPIB NEPEBUITYIOTh HOPMATHUBHHUM PIBEHB
BIIKpUTOr0 BHUpoOHHMUYOro Makganunka (801bA), a 3a0pyaHEHHS TMOBITPS
BTOPUHHUMH KOMIIOHEHTAMH BiJi BHUKHJIIB aBTOTPAHCIIOPTY 3aJIGKUTh BiJ
TEMIIEPATYpHUX yYMOB MICIIEBOCTI 1 Ma€ B JIITHI MICSIll POKY MEPEBUIICHHS, SK
MIHIMYM, B 2-4 pa3u.

[IpoananizoBaHO METOAW OIIIHKA PHU3HMKY 3aXBOPIOBaHb MPAIIBHUKIB TPH
BUKOHAHHI JOPOKHIX pOOIT Ta MOKa3aHO MiABUIIICHUN PU3UK PO3BUTKY XPOHIUHUX
3aXBOPIOBAaHb 1| BHHUKHEHHS HECTIPUSATINBUX HACIIIKIB JIJIS JIFO/IEH TAHOT KaTeropii.

3anmponoHoBaHO Kiacu(ikaiiro BUPOOHMYOTO PU3HUKY MJIsl MPAIIOIYNX HA
BIIKpUTOMY TMOBITPI HA TMiACTaBI BU3HAYCHHS TPAHUYHUX 3HAYCHb BIIIHOCHUX
BIIXWJICHb METEOPOJIOTIYHMX (HaKTOPIB HABKOJHUIIHBOTO CEPEAOBHUINA  BiJ

HOPMAaTHUBHHUX.



Ha miacrtaBi mpoBeaeHOro ananizy B poOOTI po3poOJIEHO METOJI0JOTiI0
CUCTEMHOr0 MIAXOJAY JO0 BHU3HAUCHHS NpoQeciftHOro pHU3UKy Ta po3podieHa
lepapxiyHa JBOpiBHEBAa CHUCTEMHA MaTeMaTW4yHa MOJENb, LI0 BpPaxoBYye BCI
3aKOHOMIPHOCTI ~ BIUIMBY OCHOBHHMX HeOe3neyHux ¢akropiB. CucremHa
MaTeMaTuyHa MOJEJb OI[IHKM Ta MPOTHO3YBaHHS BIUIMBY IIKIAJIMBUX (PAaKTOPIB HA
3M0pOB’Sl TpalliBHUKa TMepeadayae BUKOHAHHA JBOX OCHOBHHUX OIepalliil:
(opMyBaHHS MHOXXUHHM albTepHATUB (PAKTOPIB BIUIMBY Ta MOPIBHSIHHS 1 BUOIp
BapiaHTIB BIUIMBY Ha 3HAY€HHS BUPOOHMYOro pusuky. Po3pobOnena mojaenb
BU3HAuUa€ KOMIUIEKCHY Npo0IieMy, sKa B 3MO031 peali3yBaTH Taki OCHOBHI IPUHIIUIIH,
SK aHaJi3 Ta OIIHKa OKPEMUX MPOIECiB, €JIEMEHTIB y MiJICUCTeMAax; OIlIHKa Ta
MPOTHO3 BIUTMBY IIYMOBOTO 3a0pyJHEHHS Ta TeMIEpaTypHUX 3MiH Ha 3HAYCHHS
BUPOOHMUYOr0 PU3UKY 33 HOPMAaTUBHUMU KpuTepisMu. Ha mepiiomy piBHI iepapxii
MOJIeNTb MICTUTh TpPU CaMOCTIHHI MIJCUCTEMH, SKI XapaKTepU3YIOThCS CBOIM
HA0OpPOM KUITbKICHHUX 1 SIKICHUX MTOKa3HUKIB, IO JTIO3BOJISE TPOBOJIUTH PO3PAXYHOK
SK OKPEMOi MIJCUCTEMH, TaK 1 3 ypaxyBaHHSAM iX B3a€MHOI'O BIUIMBY 1 XIMIYHOT
TpaHchopmalii 3a0pyaHIOIUYNX pedoBUH. Po3pobieHo kinacudikarmiro 3HaYeHb
KOMILJIEKCHOTO BUPOOHHYOT0 PU3HMKY NMPH BUKOHAHHI JIOPOKHIX poOiT. Bu3HaueHo
BaroBi Koe(iIieHTH BINIUBY (DAKTOPIB, IO BIUIMBAIOTh HA 3HAYCHHS PHU3UKY IS
3JI0POB’S TIPAIlIBHUKIB aBTOOPOKHBOI Tary3i.

[IpoBeneno ampobariiro po3pobiieHoi Mozeni Ha mnpukiaagl M. Kuera B
poOOYMX 30HaX BUKOHAHHS JOPOXKHIX pOOIT Ta OTpUMaH1 3HAYEHHSI KOMIUIEKCHOTO
BUPOOHUYOTO PU3UKY. BUsiBIEHO, 1110 B 30HAX BIUIUBY IIIYMOBOTO 3a0py/IHEHHS BiJ
aBTOTPAHCIIOPTHUX 3acCO0iB BIACYTHI 3HAYEHHS KOMIUIEKCHOTO BUPOOHUYOTO
PU3UKY, sIKE KIACU(PIKYETHCS SIK «HU3bKUI». BUpOOHUYNN PUBHK TSI TTPAIIOIOUHX
Ha BIAKPUTOMY TIOBITP1 IO PEMOHTY IUISXOTPOBOY B JIMITHI MICAIIl CTAHOBUTH 2,36
Ta TOTpeOye 3aXOMiB MIOAO 3HMIKCHHIO BHpOOHWYOTOo pu3mky. I1{o cTocyerbcs
pO3paxoBaHWX 3HAYCHb CTOCOBHO IHINHMX MICAIIB — Hampukiaaz, jgucromnan 2020
POKYy, TO pU3HMK KBali(piKyeTbcs, SK HonycTuMuil (3HadeHHs 2,0) Ta moTpedye
3aXO/1B MO 3aXUCTy Ypas3JMBUX OCI0 Ta MPALIOYMUX 3 BEJIUKUM MPOQPeCcIiHUM

ctaxeM (0u1st 30 pokiB) Ta/abo Marouux Bik Oulbie 40 pOKiB.



[IpoBeneHi  JOOCHIIPKEHHS  OIIHKA  TMOKAa3HUKIB  3a0pyJHEHHS  Ouls
aBTomarictpaii, W0 JO3BOJWIM BpaxoBYBaTH (POTOXIMIUHI MEPETBOPEHHS
3a0pyJHIOIOYMX PEYOBHMH B MOBITPI B 3aJI€KHOCTI BIJ TEeMIEpPaTypHUX YMOB
MicueBocTi. Po3paxoBaHi 3HaU€HHSI BUPOOHUYOTO PU3MKY IIPU BUKOHAHHI IOPOKHIX
poOIT MIATBEPKYIOTh HEOOXIAHICTh MOCTIHHOTO MOHITOPUHIY Ta NEPIOJUYHUMN
aHami3 npodeciiHuX pU3UKiB HA MIAMPUEMCTBI, 1[0 TOBHICTIO BiATIOB1a€ OCHOBHUM
nosioxkeHHaM pokymenty JCTY ISO 3100:2018.

JloBeieHO IO TpW BU3HAYCHHS OC3MEKH TMpalliBHUKAa 3 TPUBAJIUM
npodeciiHUM CTa)keM IpU BUKOHAHHI JOPOXKHIX pOOIT, 110 MPOBOASTHCS Ha
Marictpaisix Mmicta 0e3 MomnepeHbOro BIAIITYBaHHA 00 i3HUX JIOPIr, HEOOXITHO
BpaxyBaTh PHU3MK BTPATH YYTHOCTI Ta MOCTIAHE 3MIIIEHHSIM MOpOra YyTHOCTI,
CIPUYMHEHOTO ITyMOM Yepe3 PEryJspHUI BIUIMB IIyMY BiJ aBTOTPAHCIIOPTHUX
3aco01B BIAMOBIIHO 0 METOAUKHU, 110 PEKOMEHI0OBAHO MIXXHAPOJHUM CTaHJIapTOM
[SO1999/2013 (E). Bmu mrymy Ha Tpyny PU3HMKY MPU IIbOMY XapaKTepH3YIOTh
€KBIBAJICHTHUM pIBHEM 3BYKOBOi M1 3a 8-roaMHHUN poOOUYM JEHB MPOTATOM
MEBHOT KITLKOCT1 POKIB.

Ha ocHOBi CTBOpeHOi METOHOJIOTii YJOCKOHAJIEHO METOJ OIIHKU PHU3UKY
IpaIiBHUKIB MPYW BUKOHAHHI JOPOKHIX pOOIT Ta HAJaHO pPEeKOMEHAAIlli IMoj0
3aXHCTY MPAIIOIOYNX B 3JIEKHOCTI Bl 3HAUCHHS PU3UKY.

HaykoBo-TeopeTnyHa I[iHHICTH POOOTH TMOJSATAE B TOMY, IO BIEpIIE
PO3POOJIEHO METOOJIOTIF0 BU3HAYEHHS KOMIUIEKCHOTO BUPOOHWYOTO PU3UKY MPHU
BUKOHAHHI JIOPOXKHIX POOIT, SKHI BpaxoBye INIYMOBE HaBaHTAXXCHHS BiJ
aBTOTPAHCIIOPTHUX MaricTpajed, 3a0pyaHEHHsS TOBITPS Ta 1HTOKCHKAIIIIO
MpAIiBHUKIB Bl XIMIYHUX TIEPETBOPEHb 3a0pYJHIOIUMX pEYOBHMH Ha (HOHI
MiABUILEHUX TEMIEPaTyp, 10 AO3BOJISE MPOBOAUTH TOCITIKEHHS MO €()eKTUBHOCTI
3aCTOCYBaHHS 3aX0/1B Oe3mekn Ha poOoUnX MalJaHINKaxX O aBTOMAaricTpasnen.

Po3pobnena MeTomosoris OIIHKK BUPOOHWYOTO PHU3UKY MPH BUKOHAHHI
JOPOXKHIX POOIT J03BOJSIE 3MEHIIUTH KUIBKICTh KOIITOBHUX JA0OpaTOpHUX a0o

HaTypHUX €KCIIEPUMEHTIB MPHU MPOBEJICHHI TOCTII)KEHb B 00J1aCTI OXOPOHU Tpalll.



Pesynbrat aucepTamiiHUX JOCHIIKEHb BIPOBAJKEHI Ha 00’€KTax
ToBapuctBa 3 o0oOMexeHOW  BigmoBinanbHICTIO «CydyacHa  TpaHCHOpPTHA
1HpacTpyKTypa» 6e3nocepeIHbo MijJ yac Oy1IBHUITBA JUISTHKH Benukoi okpyx’HOT
JIOpOTY Ha AUIAHII BifJ ByJd. PokocoBchkoro o Bul. baratupcbkoi 3 OyaiBHULITBOM
TPAHCIOPTHOI PO3B’SI3KM HA PI3HUX PIBHIX 3 METOI0 MOJINIIEHHS YIpPaBIiHHS
npodeCItHUMU PU3UKAMHU JIJIs PALFOIOYHX.

OTtpumaHi B JucepTaliiHOMY JOCHIJDKEHHI HAayKOBl pe3yJibTaTu Oyiu
BIIPOB/PKEH1 TpPU BUKOHAHHI TOCMJOTOBIPHUX HAyKOBO-JOCHIIHUX pPOOIT
HarionanbHOTO TPaHCIIOPTHOTO YHIBEPCHUTETY, III0 BUKOHYBAJUCS HA 3aMOBJICHHS
JOPOXKHIX Oprasizauii. 3aKOHOMIPHOCTI, IO OTPHUMaHI Ha OCHOBI HAaTypHUX
BUMIpIOBaHb, CTOCOBHO OCHOBHHX KOMIIOHEHTIB TPOQECIHHOTO pPH3UKY MpH
BUKOHAHHI JIOPOXKHIX pOOIT OyiM 3acCTOCOBaHI B YacCTHHI PEKOMEHJAIlM 11010
OXOPOHHU Tpalli MPaliBHUKIB MIAPSIAHUX JOPOKHBO-O0YTIBEIbHUX OpraHizallii, s
AKUX BUKOHYBAJIHUCS POOOTH 3 1HKEHEPHO-TEXHIYHOTO CYMPOBOIY 3a0e3neueHHs
SAKOCTI BJIAIITYBaHHS KOHCTPYKI[IH TOPOKHBOTO OAsTy. Byn BpaxoBaHi Mpomo3uilii
0JI0 aJbTEPHATUBHUX BapiaHTIB 00’134y JOKAIBHUX MICIb PEMOHTHO-
OyiBeIbHUX POOIT Ta BpaXyBaHHS JOOOBUX Ta CE30HHMX KOJIMBAaHb IHTEHCHBHOCT1
PyXy Ha aBTOMOOLIRHUX JOpOrax Mmpu po3pobiieHH] rpadikiB BUKOHAHHS JOPOKHIX
POOIT.

Marepianu gucepTaiiiHoi poOOTH B YAaCTHHI BH3HAYCHHS MPOQEeCciiHUX
PU3UKIB IPH BUKOHAHHI JOPOXKHIX POOIT O MiFICUCTEMaM po3poOiIeHOT MOoenl Ta
QITOPUTM PO3PAXyHKY BUKOPUCTOBYIOTHCS MPH MIATOTOBIN CTYAeHTIB KUiBChKOTO
HAI[IOHAJIPHOTO YHIBEPCUTETY OY/IBHHUIITBA 1 apXiTEKTypd TMpHU MPOBEACHHI
JEKIIMHUX Ta TPAKTUYHUX 3aHATH 3 JUCIUIUIIH «OXOpoHa Mpalli», 1o JT03BOIUIO
MiABUAIIUTH €(DEeKTHUBHICTh HABYATHLHOTO MPOIIECY Ta AKICTh BUKJIAIAHHS MaTepiary
pY BUBYEHHI BKa3aHOT NTUCIIUILTIHH.

Meronu, siKi BUKOPHUCTOBYBAJHMCS JUIsl BUPIMICHHS 3a7a4 JOCTIIKEHb €
METOJY CTATUCTUYHOTO aHami3y (1711 00pOOKH MOHITOPUHTOBUX JJAHUX JTOCITIKEHb
3a0pyAHEHHSI aTMOC(EPHOTO MOBITPs Ta KJIIMATUYHUX JAaHUX MICLEBOCT1); METO

EKCHEePTHUX OIIHOK, METOJIU CHUCTEMHOI0 MaTeMaTH4HOro aHanizy. Hatyphi



JOCIIDKEHHST JJIs BUMIPIOBaHHS LIYMOBOrO Ta 3a0pyJIHEHHA Ha MalJaH4YMKax
BUPOOHHUIITBA B3JI0OBX ABTOLUIAXONPOBOAIB 111 yMOB M. KueBa Oynu 3aiiicHeH1
KOJTIOpOBAaHUM WIYMOMIPOM «ACHUCTEHT». 3HAUEHHS BUPOOHUYOTO PHU3HMKY IS
Oe3MeKku TMpaloYuX 3a pPI3HUMHM I[IKIAJMBUMU  BIUIMBOBUMH  (PaKTOpamu
BHU3HAYAJIOCs 3a JIIOYMMHU HAlIOHAIBHUMHU Ta MDKHAPOJAHHUMH HOPMAaTMBHHUMHU
JOKYMEHTAMH.

KirodoBi ciioBa: 1opokHi poOOTH, BUPOOHUYUNA PU3HMK, CUCTEMHA MOJIETb,
IIyMOBE 3a0py/IHEHHs, XIMIuHE 3a0pyAHEHHS TOBITPS, BIUIUB NapaMeTpiB
MIKPOKJIIMaTy, aBTOMOOUIBHI HMUISXOMPOBOJIU, 1HJIEKC TEIJIOBOTO HAaBaHTaXKEHHS,

B3a€MO3B’ 30K 3 KJIIMAaTHYHUMH 3MiHaMI/I, CYKyHHI/If/'I PU3UK 3aXBOPHOBAHD.
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Kovaleva A.V. Assessment of professional risk when performing road works.
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The dissertation work is devoted to the decision of scientific and applied task
of improvement of management of safety of workers at performance of road works
at the expense of the complex consideration of all harmful factors of influence at an
estimation of professional risk.

Research has shown that the risk to workers' health when performing road
works cannot be determined on the basis of existing regulations, as they do not take
into account the risk of constant noise and emissions from vehicles on overpasses,
which is further exacerbated by hot months. In view of this, proper consideration of
safety measures at the enterprise to protect workers requires comprehensive
consideration of all harmful factors in the assessment of occupational risk.

The workplaces of this category of workers are affected by a number of

factors: noise pollution, which includes noise from the work of road construction



equipment; local vibration and noise from hand-held pneumatic tools; dust and air
pollution of the working area with road dust and exhaust gases from both working
vehicles and vehicles currently on the road; air pollution by aerosols and harmful
components from construction and repair materials, as well as emissions from
vehicles currently moving on the route, and secondary pollution due to
photochemical transformations of motor vehicle emissions into the air; physical
dynamic and static load; lift and move loads manually; work outdoors.

It is established that Ukrainian and European legislation have some
differences in the classification of professional risks, so there is a need to develop
assessment methods that would comprehensively take into account these factors, as
well as allow rapid analysis of working conditions in these workplaces and health.
risk assessment. in order to ensure acceptable working conditions.

Modern approaches to the complex determination of professional risk of
workers in the open air during road works have been studied, which allowed us to
state that to date, comprehensive consideration of the impact of all factors on
occupational risk has not been studied enough. A study of the level of noise load at
transport interchanges and interchanges on the example of the city of Kyiv was
conducted using a calibrated noise meter brand "Assistant".

The paper analyzes the noise, temperature and quality of the air environment
near the main highways in Kyiv. It is established that the noise load limits in most
weighted averages and in the maximum values of measurements exceed the
normative level of the open production site (80dBA), and air pollution by secondary
components from vehicle emissions depends on local temperature conditions and
exceeds at least in summer months. 2-4 times.

Methods for assessing the risk of diseases of workers during road works are
analyzed and the increased risk of developing chronic diseases and adverse
consequences for people in this category is shown.

The classification of professional risk for workers in the open air on the basis
of determination of limit values of relative deviations of meteorological

environmental factors from normative ones is offered.



Based on the analysis, the methodology of the system approach to the
definition of occupational risk is developed and a hierarchical two-level system
mathematical model is developed, which takes into account all the laws of influence
of the main dangerous factors. A systematic mathematical model for assessing and
predicting the impact of harmful factors on the health of the employee involves two
basic operations: the formation of many alternatives to the factors of influence and
comparison and the choice of options for influencing the value of occupational risk.
The developed model defines a complex problem that will be able to implement such
basic principles as analysis and evaluation of individual processes, elements in
subsystems; assessment and forecast of the impact of noise pollution and
temperature changes on the value of professional risk according to regulatory
criteria. At the first level of the hierarchy, the model contains three independent
subsystems, which are characterized by their set of quantitative and qualitative
indicators, which allows the calculation of both individual subsystems and taking
into account their mutual influence and chemical transformation of pollutants. The
classification of values of complex professional risk at performance of road works
is developed. The weights of the factors influencing the importance of the risk to the
health of road workers have been determined.

The approbation of the developed model on the example of Kyiv in the
working areas of road works was carried out and the values of complex professional
risk were obtained. It was found that in areas affected by noise pollution from
vehicles there are no values of complex occupational risk, which is classified as
"low". Occupational risk for workers in the open air to repair the overpass in July is
2.36 and requires measures to reduce professional risk. As for the calculated values
for other months - for example, November 2020, the risk is classified as acceptable
(value 2.0) and requires measures to protect vulnerable people and workers with
long professional experience (about 30 years) and/or having an age of more than 40
years.

Studies have been conducted to assess the indicators of pollution near the

highway, which allowed to take into account the photochemical transformations of



air pollutants depending on the temperature conditions of the area. The calculated
values of production risk during road works confirm the need for constant
monitoring and periodic analysis of occupational risks at the enterprise, which fully
complies with the main provisions of the document DSTU ISO 3100: 2018.

It is proved that when determining the safety of a worker with long
professional experience when performing road works carried out on city highways
without prior bypass roads, it is necessary to take into account the risk of hearing
loss and constant shifting of the audibility threshold caused by noise due to regular
noise. vehicles in accordance with the methodology recommended by the
international standard 1SO1999 / 2013 (E). The effect of noise on the risk group is
characterized by an equivalent level of sound exposure for an 8-hour working day
for a certain number of years.

Based on the developed methodology, the method of assessing the risk of
workers in road works was improved and recommendations were provided for the
protection of workers depending on the value of risk.

The scientific and theoretical value of the work is that for the first time a
methodology for determining the complex occupational risk in road works, which
takes into account the noise load from highways, air pollution and intoxication of
workers from chemical transformations of pollutants against elevated temperatures.
allows to carry out researches on efficiency of application of safety measures on
working platforms near highways.

The developed methodology of risk assessment in road works allows to
reduce the number of valuable laboratory or field experiments in research in the field
of labor protection.

The results of the dissertation research were implemented at the facilities of
the Limited Liability Company "Modern Transport Infrastructure” directly during
the construction of the Great Ring Road in the area from the street. Rokosovchko to
vil. Bagatyrska with the construction of a transport interchange at various levels in

order to improve the management of occupational risks for workers.



The scientific results obtained in the dissertation research were realized during
the economic-contractual research works of the National Transport University,
which were performed at the request of road organizations. Regularities obtained on
the basis of field measurements of the main components of occupational risk in road
works were used in the recommendations on labor protection of contractors for
whom work was performed on engineering quality assurance of road structures.
When drawing up road works schedules, proposals for alternative detours to local
repair and construction sites and taking into account daily and seasonal fluctuations
in traffic intensity were taken into account.

The materials of the dissertation in terms of determining occupational risks in
road works on the subsystems of the developed model and calculation algorithm are
used in the preparation of students of Kyiv National University of Construction and
Architecture in lectures and practical classes in "Occupational Safety", which
increased efficiency and the quality of teaching material in the study of this
discipline.

During the solution of the set tasks the methods of statistical analysis were
used (for processing the data of monitoring studies on air pollution and climatic data
of the area); method of expert assessments, methods of systematic mathematical
analysis. Field research to measure noise and pollution at production sites along
highways for the conditions of Kyiv was carried out with a calibrated noise meter
"Assistant". The importance of occupational risk for the safety of workers by various
hazardous influencing factors was determined by current national and international
regulations.

Key words: road works, occupational risk, system model, noise pollution,
chemical air pollution, influence of microclimate parameters, road overpasses, heat

load index, relationship with climate change, cumulative disease risk.
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