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ABTOpbI CTaTbyi CUCTEMATU3NPYIOT
npouyeccbl 06pa3oBaHNUsI OTXO40B
aBTOTPaHCMOPTHOIro KOMIJIEKCA Ha
BCEeM NpOoTSHXeHUN XXU3HEeHHOro ynkna
MOCTPOEHHOWM U 3KCITyaTupyemMoii
Aaoporu. Mpu stom gauddepeHumnpyroTcsa
BapuaHTbl HA3€MHbIX, M0A3€MHbIX

1 Hag3eMHbIX JINHWIA, TBepabIX U XUOKUX
BUAOB OTXOA4O0B, a Takke paKTopsbl,
BAMSIIOLME HA UX KOJINYEeCTBEHHbIe
nokasartesin, " oco6eHHOCTU Hanbosiee
oTXxo0[0006pa3yLmnx BUAoB pabor,
OTHOCSALYMXCSI K aBTOA0POXXHOM
oTpacau.

Knoyesbie ciioBa: aBTOA0POXHAs
CeTb, TPAHCIMOPTHLIE MPEanpUsaTS,
CTPOUTEILCTBO, PEKOHCTPYKLMNS,
aKcnyataLmsl, OTXOAbl.
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OpOXHas CeTh C 00beKTaMU aBTO-

TPAHCIIOPTHOTO KOMIJIEKCa 3aHUMa-

€T 3HauUMTeJIbHbIe TeppuTopun. [Ipu
3TOM B pe3yjbTaTe MCIIOJb30BaHUS TpaHC-
TMOPTHBIX KOMMYHUKALIMIA M 3KCIUTyaTalliu
mamuH ¢ JIBC nmpoucxoaut 3arpsi3HeHUE
OKpYXalollel cpeibl OTXOTaM1 aBTOMOOWJIb-
Horo TpaHcropTra. OCHOBHBIMU UCTOYHUKAMU
OTXOIIOB SIBJISIIOTCS] aBTOTPAHCITOPTHBIE TTPeI-
MPUSITUS, 0a3bl JOPOXHO-CTPOUTEIbHOMN
TEXHUKHM, Tapaxku, CTOSTHKH, TTyHKThI MOMKH,
A3C, craHUMU TeXOOCTyXKMBaHUS, a TaKXKe
cama 1opora ¥ MOCTHI. To €CTh 3TO KOMILIEKC-
Has TpobJyieMa pa3BUTHS U CONEPXKaHMS J10-
POXHO-TPAHCITOPTHOM CETH, OOCTYKMBaHUS,
PEMOHTA U 3KCIyaTallid aBTOMOOUJIEH,
MPOU3BOJCTBA TOPIOYMX U CMA30UYHBIX MaTe-
pUaoB.

Jnst aBTOTpaHCIOPTHOM AESITEIbHOCTU
XapaKTePHbI CACIYIOIINE BUIBI OTXOMOB:

1) xxunxue (pacTBOpUTEIN, HEPTETIPOAYK-
TBI, B3BECH, XJIOPUIbI, IPOTUBOTOIOEIHbIE
BellleCTBa) — 00Pa3yIOTCs B MPOLIeCCe MOMKMU,
OUMCTKM JeTajieid, 2JIEKTPOXMMUUECKOU 00-
pabOTKM MaTepuasioB, UCIOJb30BAHUS CIIe-



IIMAIBHBIX COJIEBBIX COCTABOB IS TTO/IIEPKa -
HUS TOPOXHOI CeTU B paboTOCMOCOOHOM
COCTOSTHUU U T.1I. OHU SIBJISTIOTCSI OCHOBHBIMU
3arpSI3HUTEIISIMUA CTOUYHBIX BOJI.

Ha TpaHCTOPTHBIX MpeInpUITUIX
B CpeIHEM Ha eIMHUILY TTOABMXKHOIO COCTa-
Ba npuxoautcs 1o 100 Kr cOpocoB B MOBEpX-
HOCTHBIE BOOEMBI B TOJI, B TOM YMCJIE CYyXOM
ocTaToK — 76, xjiopuasl — 17, cyabdartsl — 4,
B3Becu — 1, octaibHOe — 2 KT [1], GoJblIOE
KOJIMYECTBO MJa W TPSI3U, COMepPKaAIIUX
MHOTO BPEIHBIX IIpUMeceli, BKJIouast Hed-
TETIPOAYKTHI M TSKEITbIE METAJIJIEL.

2) TBepAble — 00pa3yloTcs Kak MpU dKC-
TUTyaTallii TPAHCITOPTHBIX KOMMYHUKAIIUIA,
TaK 1 UCITOTb30BaHUU TPAHCIIOPTHBIX CPEICTB
(BILIOTH IO OKOHYAHUSI CPOKA X XKU3HU). DTH
OTXOJIBI:

— BBIBO3SITCS JIJIST 3aXOPOHEHMST Ha TTOJIN-
TOHBI ¥ CBAJIKM;

— TiepenaloTCs Ha TepepaboTKy WIIN 3aX0-
pPOHEHUE APYTUM IIPEAITPUITUIM;

— UCTIOJIB3YIOTCST JUTS COOCTBEHHBIX HY3KI.

OcrtaHoBuMcs 6osee MOAPOOHO Ha OTXO-
Jlax, 00pa3ylolmXxcsl Ha TIPOTSKEHUN BCETO
SKM3HEHHOTO LIMKJIa TOPOTU — TIPU €€ CTPOU -
TEJIbCTBE, PACIIUPECHUM, PEKOHCTPYKIIUN,
SKCITTyaTaIluu.

CTPOUTEJIbCTBO AOPOI'N

B ropone, rae Bce Tiomanay yxke 3aHsIThl
JIM0O MOCTPOMKAMHU (IePEBIHHBIMU WA KUP-
MMYHBIMU), JTMOO 3eJIEHBIMU HACAXKICHUSIMU,
JI0O0 YK€ TIPOJIOKEHHBIMU TOPOTAMU, CTPOU -
TEJILCTBO HOBOW TPACChl MOXKET BECTUCH B TPEX
BapuaHTax:

a) Ha3eMHBII — CO CHOCOM MEIIaIInX
CTPOECHUU U BBIPYOKOIi I€pEBBEB,

0) NOI3eMHbBII — TOHHEJb,

B) HaJI3eMHBII — 3CTaKa/1a UM MOCT Yepe3
BOJHYIO TIPETPaLy.

[Tpu cTpouTenbcTBe 0Opa3ylOTCs:

1) oTXOmbI 3eMJIN U TPYHTA,

2) OTXOBI 1IEOHS,

3) oTXOMbI TTecka,

4) oTxombl ac(haTbTOOETOHHOI CMECH,

5) oTxombl buTyma,

6) OTXOmBI XKeJie3a,

7) oTxombl OETOHa,

8) oTX0mbl XeIe3006TOHHBIX KOHCTPYK-
LIMIA,

9) 0TXOMbI METAJUTOKOHCTPYKIINIA,
10) BeIpyOJICHHEIC 3¢ICHBIC HACAKICHMS,
11) pa3pylieHHbIE U CHECEHHBIE CTPOEHUSI.
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B nmpoxksanke moporu 3aaeiiCTBOBaHBI
MHOTHE BUJIBl MHIYCTPUU, Y KOTOPBIX YBETH-
YUBAETCS OOBEM OTXOIOB OT TPOU3BOACTBEH-
HOU nedaTeabHOCTU. DTO U AOObIBaOIIas
MPOMBIIIJIEHHOCTh — Kapbephl IS CHa0XKe-
HUSI TOPOXKHO-CTPOUTEIEHBIMU MaTepraiaMiy
(rpaBuii, 11e0eHb, OYTOBBII KaMEHb, IECOK),
U obpabarbiBatolias (KaMHeApOOUIbHBIE 3a-
BOJIbI, 0a3bl MO MPUTOTOBJIEHUIO TIeCYaHO-
IPaBUIHBIX CMECei, OpPTaHUIECKNX U OUTYM-
HBIX BSDKYIIIAX OMYJIbCHIA, 3aBOJIBI TTO TIepepa-
0OTKe ryapoHa B OMTYM, 3aBOJbI XeJe300e-
TOHHBIX KOHCTPYKIIUI, acHabTOOETOHHBIE).
OCHOBHBIM (haKTOPOM, BIUSIIOLINAM 3[€Ch Ha
MAaccCy OTXO/IOB, SIBJISIETCSI Macca U3AEJIMSI.

PEKOHCTPYKLUWA N PACLLUUPEHUE

B moHsTHE «peKOHCTPYKIMSI» BXOIST pe-
MOHT (KOMILJIEKC Orepaluii Mo BOCCTAaHOBJIE-
HUIO UCIIPABHOCTU) U paCIIUPEHUE TOPOTH.
IIpu 3TOM OCHOBHOII BUJA PabOT — PEMOHT
JIIOPOXKHOTO TIOKPHITUS C MPeaBapUTEIIBHBIM
yIaJeHueM M3HOIIEHHOTO ¢JosT (hpe3epoBa-
HUeM U (popMHUpPOBaHKMEM HOBOTO cJ1os1. B xo-
Jie TaKMX oTepaluii o00pa3yroTcs:

1) oTX0abl B BUJIE CHITOTO BEPXHETO CJI0SI
acdasnbra,

2) OTXOIbI IIEOHST,

3) OTXOMIbI TIeCKa,

4) otxombl achaTbTOOETOHHOI CMECH.

[Tpu pacmmpeHIN TOPOTH PUTYPHUPYIOT TS
K€ BUIBI OTXOJOB, UTO U IIPU CTPOUTEIIBCTBE,
HO B yMEHBIIIEHHOM KOJIUYECTBE, 3aBUCSIIIIEM
OT MacIITabOB MPOU3BOAMMBIX pabOT, U OTXO-
IIBl B BUIE CHSITOTO BEPXHETO CJIos acairbra
C PEMOHTHUPYEMOTO yyacTKa.

SKCNNYATALIMUOHHDbIE OTXO4bl

ITpu skcruTyataliuu U coaepXXaHuu aBTO-
MOOUJILHON 1OpOru 00pa3yroTcs:

1) OTXO/bI OT aBTOTPAHCTIOPTHBIX CPEICTB.

OOBEMBI TBEPABIX OTXOOB B TEXHOJIOTUYE-
CKUX ITPOLIECCaX XKU3HEHHOTO 1IUKJIa 00BEKTOB
TpaHCMOPTA OMPEAETSIOTCH EPUOJUNYHOCTHIO
MPOBEAECHUS PETIAMEHTHBIX PabOT, YPOBHEM
HaJIEXXHOCTU KOHCTPYKIIMU, HOMEHKJIATYPOi
KUCIOJIb3yeMOTO 000PYAOBaHUS, CTENEHBIO
ABAPUITHOCTU TPAHCIIOPTHBIX CPEJCTB.

2) OTXOIbl OT aBTOTPAHCIIOPTHBIX TIPEJi-
MPUATUIA, HAXOOSIUIUXCS HEMOCPEACTBEHHO
Yy IOPOTU U OOCTYXMBAIOIIUX MPOXOISIIAN
TPaHCIIOPT.

ITpu BeITIONTHEHUY OTepaLnii 00CTyK1UBa-
HUS U PEMOHTA TEXHUKU UCIOJb3YIOTCH:
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IPOKAT METAJUIOB (IIPYTKU KPYIJIOrO U IIeC-
TUTPAHHOIO CeYeHUsI, JUCTOBAs CTajlb, CBU-
Hell, 0JIOBO, Me/lb, METAJUIOM3AEIUS U [Ip.),
MHCTPYMEHT, 3JIEKTPOTEXHUYECKUEe U (HPUK-
LIMOHHbBIE MaTepuasbl [2].

3HAYUTEIbHBIM SIBJSIETCS PAcXO[d KOH-
CTPYKLIMOHHBIX MATEPUAJIOB, IPUXOISIIMX -
Csl Ha 3alacHble YacTU, KOTOPbIE HEOOX0-
JHUMBI J1JIsI BOCCTaHOBJIEHUS pab0oTOCIIOCO0-
HOCTH Y3JIOB M JAeTalieii TPaHCIOPTHBIX
cpenctB. B pe3ynbraTe MexaHM4YeCKOM 00-
paboOTKM meTajieil, UX 3aMEHBI, a Takxke
JIPYTUX BUAOB IIPOU3BOACTBEHHOM IESITE/Ib-
HOCTU Ha TPAHCHOPTHBIX HPeInpUsITUIX
00pa3yloTcs B pacuyéTe Ha OMH aBTOMOOMIIb
B ropx [3]:

— 0K0J10 250 KT TBEPABIX OTXOHAOB, BEIBO-
3UMbIX Ha 3aXOPOHEHME Ha MOJUTOHBI
1 CBaJIKK, B TOM uncie: cMeT — 40 %, oTxXoabl
norpebaeHust — 19 %, npeBecHbIC OTXOMIbI
U MakynaTypa — mo 16 %, TopMO3HbIe Ha-
ki1aaku — 4 %, crekioboit — 3 %, pe3uHa
(kpome muH) — 2 %;

— okoJjio 900 Kr oTX0m0B, IeperaBaeMbIX
TPAHCIOPTHBIMU MPEANPUITUSIMU Ha [ajib-
Heli11y10 00pabOoTKY APYTrUM HPEAIIPUSITUIM,
B TOM YHCJIE: JIOM YEPHBIX MeTaIOB — 38 %,
0CaloK OYMCTHBIX coopyxkeHui — 31 %, 1o-
Kkpbiky — 20 %, maciia orpabotaHHbie — 9 %,
JIOM aKKYMYJISITOPHBIX Oatapeit — 2 %.

YacTb 00pa3yrolIuxcsl TBEPAbIX OTXOI0B
HaXOAUT IPUMEHEHNE HEIOCPEACTBEHHO Ha
MPEANPUATUSIX: IPeBEeCHast CTPYXKa — KakK
aJIcoOpOEHT MpU yOOpKe pa3IMBOB He(TEIpo-
JIYKTOB, CepHasi KUCI0Ta — CIMBACTCS U3 He-
HUCIPAaBHBIX aKKYMYJISITOPHBIX OaTapeii, mo-

\
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BepraeTcsl pereHepaliiy ¥ ITOBTOPHO MCTIOJIb-
3yeTCsl.

3) Otxonmst A3C.

4) OTXOIbI TOPTOBBIX U TIPOIOBOJILCTBEH-
HBIX YUPEXKICHUIA.

5) TBepabie OBITOBBIC OTXOIBI YYACTHUKOB
IBIDKEHUS (MYCOPHBIC KOHTEWHEPHI BIOJIb
JIOPOTH).

6) CMET ¢ TeppUTOpUU AOPOTHU, OIHOIM U3
COCTaBHBIX YaCTe KOTOPOTO SIBISIOTCS TIPO-
JYKTBI U3HOCA TPYIIMXCS NeTaIei, UCTUPAHUS
IIMH ¥ TOPMO30B, Pa3pyIIeHUSI JOPOKHOTO
TIOJIOTHA.

Takum o6pa3oM, B 3aBUCMMOCTH OT BUIA
paboT (PEeKOHCTPYKIMS U CTPOUTEIHCTBO)
W BBIOPAHHOTO BapWaHTa BEIEHMS TPacChl
obpa3syeTcs pa3HOe KOJIMYECTBO OTXOJ0B [4].
Cpenu HUX HanOONBIINI 00BbEM 3aHUMAIOT
OTXOBI OT CHATOTO ac(aibTa, IOTyJaroIecs
IpU PEMOHTE JOPOKHOTO IOJOTHA, OTBAJIbI
BBIHYTOTO TPYHTA B XO/I€ 3eMJISTHBIX PaOOT P
MPOKJIAIKe HOBBIX YUACTKOB U CTPOUTEIIBHBIN
MYCOp, OCTAIOLIUICS MPU CHOCE CTPOCHUIA.
CaMBIM OTX0J000pa3yIoIuM BUIOM padboT
SIBJISIETCSI PEKOHCTPYKIIUS TOPOTH 3a CUET
CHSITHSI BEPXHETO JTOPOXKHOTO TTOKPBITHS.
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ROAD NETWORK AND WASTE PROBLEM
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ABSTRACT

The authors of the article systematize the
processes of waste generation of the motor transport
complex throughout the life cycle of the constructed
and operated road. At the same time, variants of land,

underground and aboveground lines, solid and liquid
waste types, as well as factors affecting their
quantitative indicators, and the features of the most
waste-generating activities related to the road
industry are differentiated.

Keywords: road network, transport enterprises, construction, reconstruction, operation, waste.

Background. The road network with the objects
of the road transport complex occupies significant
territories. At the same time, as a result of the use of
transport communications and the operation of cars
with internal combustion engines, environmental
pollution is caused by road transport waste. The main
sources of waste are road transport enterprises, road
construction equipment bases, garages, parking lots,
washing stations, gas stations, service stations, as well
asthe road and bridges. Thatis, itis acomplex problem
of development and maintenance of the road transport
network, maintenance, repair and operation of cars,
production of combustible and lubricating materials.

The following types of wastes are typical for road
transport activities:

1) liquid (solvents, petroleum products,
suspensions, chlorides, antifoaming agents) — are
formed during washing, cleaning of parts,
electrochemical treatment of materials, use of special
salt formulations to maintain the road network in an
efficient condition, etc. They are the main pollutants
of sewage.

In transport enterprises, on average, 100 kg of
discharges into surface water bodies per year are
accounted for by a unit of rolling stock, including a dry
residue — 76, chlorides — 17, sulfates — 4,
suspensions — 1, the rest — 2 kg [1], a large volume
of mud, containing many harmful impurities, including
petroleum products and heavy metals.

2) solid — are formed both in the operation of
transport communications, and the use of vehicles
(until the end of their life). These wastes:

— are transported for disposal to landfills and
dumps;

— are transferred for processing or disposal to
other enterprises;

— are used for own needs.

Let us dwell in more detail on waste generated
during the whole life cycle of the road - during its
construction, expansion, reconstruction, operation.

Objective. The objective of the authors is to
consider waste problem in the road network.

Methods. The authors use general scientific
methods, comparative analysis, evaluation approach.

Results.

Road construction

In a city where all the areas are already occupied
by either buildings (wooden or brick), or green
plantations, or already laid roads, the construction of
a new route can be conducted in three versions:

a) ground — with demolition of disturbing buildings
and cutting down trees,,

b) underground - tunnel,

c) aboveground - overpass or bridge across the
water barrier.

During construction are formed:

1) waste of land and soil,

2) waste of rubble,

3) waste of sand,

4) waste of asphalt-concrete mixture,

5) waste of bitumen,

6) waste of iron,

7) waste of concrete,

8) waste of reinforced concrete structures,

9) waste of metal structures,

10) cut down green plantations,

11) destroyed and demolished buildings.

In the laying of the road, many types of industry
are involved, which increase the volume of waste from
production activities. They involve the mining
industry — quarries for supply of road building
materials (gravel, crushed stone, rubble stone, sand),
and processing industry (stone crushing plants, bases
for preparation of sand and gravel mixtures, organic
and bituminous astringent emulsions, plants for
processing tar in bitumen, factories of reinforced
concrete structures, asphalt concrete). The main
factor affecting here the mass of waste is the mass of
the product.

Reconstruction and expansion

The concept of «reconstruction» includes repairs
(a complex of operations for restoration of
serviceability) and expansion of the road. In this case,
the main type of work is repair of the road surface with
preliminary removal of the worn layer by milling and
forming a new layer. In the course of such operations
are formed:

1) waste in the form of the removed top layer of
asphalt,

2) waste of rubble,

3) waste of sand,

4) waste of the asphalt-concrete mixture.

With expansion of the road, the same types of
wastes appear as in construction, but in a reduced
amount, depending on the scale of the work done,
and waste in the form of the removed top layer of
asphalt from the repaired area.

Operating waste

When operating and maintaining a road, the
following are formed:

1) Waste from vehicles.

1) Volumes of solid waste in technological
processes of the life cycle of transport facilities are
determined by the frequency of routine maintenance,
the level of reliability of the structure, the nomenclature
ofthe equipment used, and the degree of accident of
vehicles.

2) Waste from road transport enterprises
located directly at the road and serving the passing
transport.
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During the maintenance and repair of equipment
are used: rolled metals (round and hexagonal bars,
sheet steel, lead, tin, copper, metal products, etc.),
tools, electrical and friction materials [2].

The consumption of structural materials that fall
on spare parts, which are necessary to restore the
efficiency of units and parts of vehicles, is significant.
As a result of machining of parts, their replacement,
as well as other types of production activities in
transport enterprises are formed per car per year
[3]:

—about 250 kg of solid waste, exported to landfills
and landfills, including: sweepings — 40 %,
consumption wastes — 19 %, wood waste and waste
paper — 16 % each, brake linings — 4 %, cullet — 3 %,
rubber (except tires) — 2 %;

— about 900 kg of waste transferred by transport
enterprises for further processing to other enterprises,
including: scrap of ferrous metals — 38 %, sewage
treatment sludge — 31 %, tires — 20 %, waste oil — 9 %,
scrap of storage batteries — 2 %.

Part of the generated solid waste finds its
application directly in the enterprises: wood chips — as
an adsorbent in the case of oil spills, sulfuric acid — is
drained from faulty storage batteries, is regenerated
and reused.

3) Waste of the fuel station.

4) Waste from trade and food institutions.

5) Solid household waste from road users
(garbage containers along the road).

6) Sweepings from the territory of the road, one of
the components of which are products of wear of
rubbing parts, wear oftires and brakes, and destruction
of the roadway.

Conclusion. Thus, depending on the type of work
(reconstruction or construction) and the selected route
option, a different amount of waste is generated [4].
Among them, the largest volume is occupied by waste
from asphalt, obtained during repair of the roadway,
dumps of excavated soil during excavations during
construction of new sites and construction debris
remaining during demolition of buildings. The most
waste-generating type of work is reconstruction of the
road by removing the top pavement.
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