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1. TlinBrIeHHS piBHS €KOJIOTIYHOI 6€3MEKNM Y JOPOKHBOMY OY/iBHULITBI MIJIIXOM BUKOPMCTaHHS METaTypriiHUX

IIJIaKiB

2. Increasing the level of environmental safety in road construction using metallurgical slags

Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOTO CTYIE€HS KaHJMAaTa TEXHIYHUX HayK 3a creuianpHicTio 21.06.01 -
«Ekosoriuna 6e3neka». - HauionanpHuil aBiauiinuil yaiBepcuret, Kuis, 2019. lucepraniiiny po60Ty IPUCBSIY€HO
IiABUILEHHIO PiBHS €KOJIOTIYHOI 6e3MeKy Y JOPO>KHbOMY OyIiBHULITBI IIJISIXOM BUKOPUCTAHHSI BiTXOZiB
MeTaJIypritHUX BUPOOHULTB SIK aJIbTEPHATUBHOI'O MaTepiany JOpOXHbOro OymiBHUILITBA. PO3p06IeHO METOUKY
OLIiHIOBaHHSI PiBHS €KOJIOTIYHOI 6€3I1eKH B JOPOKHbOMY OYIiBHUIITBI MiJ] Yac 3aMiHM IPUPOIHUX KaM'SHUX
MaTepiasiB MeTalyprilHUMU IIJIaKaMU, SIKa BKJII0Ya€ MOEJ NiICUCTeM ITOBOPKEHHS 3 BiIXxoamMu Ta OyIiBHUIITBA
IOPir, ONKCY€e OCHOBHI MIPOLIECU XUTTEBOrO LUKy IEPETBOPEHHS METAIYPTifHUX 1IJIaKiB B JIAHLIO3i «BiAX0OOU —
CHPOBMHA — MaTepiaJl — €JIEMEHT KOHCTPYKIii IOPOKHBOTO OJATY». 3allpOIIOHOBAHO KOMILJIEKC KPUTEPIiB
OLiHIOBaHHS TEXHIKO-€KCILyaTaliiHMX BJIACTUBOCTEN JOPOKHLOIO OLATY 3 BUKOPUCTAHHIM METANYyPrifiHUX
IJIAKiB, @ TAKOXK KpUTEPiiB IPOrHO3yBaHHS PiBHS €KOJIOTiUHOI 6€3MeKu 3a pi3HUX CLieHapiiB BUKOPUCTAHHS

MeTaJIypriHUX IJIaKiB B JOPOXHbOMY OYyZiBHMLTBI. EKClIeprMEeHTaIbHO BCTAHOBJIEHO 3aKOHOMIPHOCTI BIJIUBY



XiMIYHOTO CKJIafly LIJIaKiB METaNypriiHMX KOMOIHATiB HA MeXaHiUHi XapaKTepPUCTUKY LIJIAKIB SIK MaTepiaiB AJis
IOPO>KHBOTO OyHiBHMLTBA. [I0Ka3aHO, 10 IpY BUKOPUCTAHHI METayPriliHOTO IJIAKy 3 PEKOMEHI0BAHOIO
TOBILMHOIO Iapy OCHOBYU 3a6€3I€4yI0ThCSl BUMOTY [0 MILIHOCTi IOPO’KHBOTO OJAry. B 3arasbHiil CTPyKTypi
KOHCTPYKIii IOPOKHBOTO 0Ty Pi3HUX KaTeropiil Jopir o6csr MeTanyprifiHuX MIakiB CTaHOBUTSD 25,4...32,5 %.
BukoHaHO NPOrHO3yBaHHS PiBHS €KOJIOTiYHOI 6€311eKU 3a Pi3HUX CLieHapiiB BUKOPUCTAaHHSI METAIyPrilHUX IJIAKIB Y
IOPOXHbOMY OYIiBHUIITBI. BU3HaUeHO cymapHUI IPOrHO30BaHUM €KOJIOr0-€KOHOMIYHUIN e(eKT BUKOPUCTaHHS
MeTaJyprillHUX MJIaKiB y JOPOSKHbOMY OYIiBHUIITBI 32 MONEepeKEHUMU €KOJIOTIYHMMY 30UTKaMU HaBKOJIUIIHbOMY
cepenoully. KiouoBi c10Ba: JOpO>KHE OyIiBHULTBO; MIPUPOLHI MaTepiain; MeTanypriiiHi maaky; JOPOKHiN Ofsr;
eKoJIoriyHa 6e3rneka; KpUTepii OliHIOBaHHS.

2. The thesis for the degree of candidate of technical sciences, specialty 21.06.01 - «Ecological safety». ~National
Aviation University, Kyiv, 2019. The dissertation is devoted to increasing the level of environmental safety
usingmetallurgical industry waste as an alternative material for road construction. The methodology for assessing
the level of environmental safety in road construction during the replacement of natural stone materials with
metallurgical slags, which includes models of waste management and road building subsystems, describes the
basic processes of the life cycle of the transforming the metallurgical slags in the chain «waste - raw material -
material - element of road clothes». Based on the formation of morphological structures of road clothes with the
use of metallurgical slags for roads of various categories with given technical and operational characteristics the
method of determination of possible volumes of replacement of natural materials by metallurgical slags is
developed. The evaluation criteria of technical and operational properties of road clothes with the use of
metallurgical slags, as well as criteria for forecasting the environmental safety level in different scenarios of using
metallurgical slags in road construction, are proposed. The regularities of the influence of slagchemical
composition of metallurgical enterprises on the mechanical characteristics of slags as materials for road
construction have experimentally established. Using correlation-regression analysis of the experimental results,
regressive dependences of the modulus of elasticity of slags on their activity are obtained, which are the initial
values for calculation of road clothesstrengthand determination of the required value of the thickness of the base
layer of road clothes and, accordingly, the value of volumes of possible replacement of natural materials by
metallurgical slag. The comparative estimation of technical and operational properties of the formed typical
morphological structures with the use of slags for three technical categories of roads has been carried out. It is
shown, using slag with the recommended thickness of the base of road clothes, the requirements for the durability
of road clothes are provided. In the general structure of road clothes of various categories of roads, the volume of
metallurgical slags is 25,4...32,5 %, which leads to a reduction of labor costs of construction by 18...32%, with a
relative decreasing the cost of materials in 1,3...1,5 times. Forecasting the level of environmental safety in different
scenarios of the use of metallurgical slags in road construction is carried out. The total predicted ecological and
economic effect of the use of metallurgical slags in road construction considering the ecological damage caused
for the environmentis determined. The results of the dissertation work were used for the development of six
sectoral standard documents, four technical specifications and sectoral recommendations that regulate the
requirements for slag as road construction material, requirements for roadclothes using slags and environmental
requirements for roads. Keywords: road construction; natural materials; metallurgical slags; road clothes;
environmental safety; evaluation criteria.
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