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AnHomauyus. Lenb. B gaHHoN cTatbe paccmMaTpuBaloTCsl BOMPOCH! METOANKN CHIDKEHUS 3arpsI3HEHNS OKpYXKatoLLEer
cpedbl MpU KanuTanbHOM PEMOHTE (PEKOHCTPYKLMM) 34aHuiA ropoackon 3actpoiiku. Metogbl. Ha ocHosaHum
NMPOBEAEHHBIX HATYPHBIX 1 TEOPETUYECKNX UCCMEOOBaHNA MOMTyYeHbl AMNMPUYECKIE W rpacuyeckne 3aBMCMMOCTH
KONMYeCTBa: CTPOMTENbHBIX OTXOAOB; BaroBblX BbIOPOCOB B aTtMocdepy; CTOMMOCTM KamUTanbHOrO PEMOHTA
(PEKOHCTPYKLMM) MPU W3BECTHBIX CTPOUTENbHbIX 0ObEMax M [aHHbIX TEXHWYECKOrO COCTOSIHUSI CTPOWTENbHBIX
KOHCTPYKLWA 3aaHns. MonyyeHHble rpacuyeckne 1 aMnmnpuyeckue 3akOHOMEPHOCTM JOKa3bIBaKT CBA3b KONMYeCTBa
CTPOUTENBHBIX OTXOAO0B 1 BanoBbiX BbIOPOCOB B aTMOCKEPY C TEXHUYECKAM COCTOSHUEM 34aHMs NpW NPOBELEHWM
KanuTanbHOr0 pemoHTa (pekoHCTpykuun). PesynbTaTtbl. PaspaboTaHHas MeToguMka CHUKEHWS 3arpsisHEHWS
OKpYXXalOLLel Cpeabl MPX KanuTanbHOM PEMOHTE (PEKOHCTPYKLWM) 30aHWiA TOPOACKON 3aCTpoiiku BKMoyaeT B cebs 5
3TanoB oT cbopa MH(opMaLmK O BTOPUYHOTO UCMONB30BAHNS CTPOUTENBHBIX OTXOAO0B. [peaBapuTenbHas oLeHka
W MPOrHO3 ODBLEKTOB KanuTamnbHOrO PEMOHTA (PEKOHCTPYKLMM) BO3MOXEH MpW MPOBELEHWM pacyeToB No
BbiBeAEHHbIM hopmynam. [ng nnaHMpoBaHUsS MEPONpUSTUA MO CHWXKEHMIO 3arpsisHeHus paspaboTaHa cxema
obpaLLeHmns co CTPOUTENBHBIMW OTXOAAMM U NPEANOXKEHbI BAPUAHTBI UX arnbTepPHATUBHOTO NMpUMeHeHs. BeiBogbl.
Mcnonb3oBaHue CTPOUTENbBHBIX OTXOZOB B KQ4ECTBE BTOPUYHOTO ChIpbsi, 00pa3ytoLLMXCa Npy KanuTanbHOM PEMOHTE
(PEKOHCTPYKLMM) 30aHUit FOPOLCKON 3aCTPOMKU, CHIXKAET 3arpsisHEHIE OKpYXatoLLEel cpesb!.

Knrouesble cnoea: okpyxawwas Cpena, TEXHUYECKOE COCTOSHUE, KAMWTANbHbIA PEMOHT, PEKOHCTPYKLMS,
CTpOUTENbHbIE OTXOAbI, BanoBble BbIOPOCHI B aTMOCGepy, ropogckas 3acTpoika, BTOPUYHOE MWCMOSb30BaHME,
CHUKEHNE 3arpsi3HEHNS.

METHOD TO REDUCE POLLUTION AT MAJOR REPAIRS (RECONSTRUCTION)
OF URBAN BUILDINGS

M.Yu. Klimenko
FSBEI HPE Platov South-Russian State Polytechnic University
132 Prosvescheniya st., Novocherkassk, Rostov region, 346400 Russia

Abstract. Aim. This article deals with the methods of reducing pollution at major repairs (renovation) of urban build-
ings. Methods. On the basis of field and theoretical studies we received empirical dependences and characteristic
curves of the amounts of: construction waste, total emissions into the atmosphere, the cost of capital repairs (recon-
struction) with calculated construction volumes and technical condition of constructions. These graphic and empirical
regularities prove the connection of the amount of construction waste and total emissions to the atmosphere with the
technical condition of the building during reconstructions. Results. The developed method of reducing environmental
pollution during reconstruction of buildings in urban areas includes 5 stages starting from information gathering end-
ing with reusing construction waste. Preliminary forecasting and assessment of major repairs (reconstruction) is
possible while making calculations by derived formulas. For planning of measures to reduce pollution we have devel-
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oped a scheme for treatment of construction wastes and offered alternatives for their use. Conclusions. The use of
construction waste, produced during major repairs (renovation) of urban buildings, as secondary raw materials, re-
duces environmental pollution.

Keywords: environment, technical condition, repair, reconstruction, construction waste, gross emissions, urban
buildings, reuse, reduction of pollution.

BBEJIEHUE

B Hacrosimee Bpems yaensercs OONBIIOE BHUMAaHHE SKOJIOTMYSCKOW 0€30MacHOCTH
ropoackoil 3actpoiku [1], uyto B pamkax DenepanbHOro 3akoHa [2] BbeIpa)kaeTcsi B LEIIX
3aIIUTHl J)KU3HU M 3I0POBBS HACEJCHHS, MMYIIECTBAa (TOCYAapCTBEHHOTO, MyHHIIMIAIBHOTO,
(hUBNYECKUX U FOPUINIECKUX JIHIT), & TAKXKE OXPAHBI OKPYKAIOIIEH CpeIbl.

Ha ceronusamuuii nens TexHuueckoe coctosiuue 34% 3maHuii, B KOTOPBIX MPOKUBAOT
poccusiHe, OJIM3KO K aBapuitHOMY, a 4% yXe HaxoJuTCsl B aBapuitHOM cocTosiHuu [3]. BaxHoii
npo0JIeMOil IKOIOTHIeCKON 0e30MacHOCTH CTPOUTEIBCTBA U TOPOJICKOTO XO3SHCTBA SIBISIETCS
PEKOHCTPYKIIMS CYIIECTBYIOMET0 (POHAA HEIBKUMOCTH C TIOBBIIICHWEM KadecTBa JKWU3HU
HaceJeHusl.

Ha teppuropuu PoctoBckoii 06nact GyHKIMOHUPYIOT COTHH OOBEKTOB TIPOU3BOJICTBA,
pasMenieHuss W TOTPEONICHHS OTXOAOB, OOJBIIMHCTBO M3 KOTOPBIX HAXOAATCS B
HEYJIOBJIIETBOPUTEIBFHOM COCTOSIHUM W omacHoM st okpyxaromeid cpeasl (OC). C menbpro
oOecriedeHns]  3KOJOTUYECKON Oe30MacHOCTH HEOOXOJUMO  KOHCOJHIUPOBATH  YCHIIHS:
(dhenepanbHBIX U PETHOHAIBHBIX OPraHOB HCIIOJIHHMTEIBHON BIIACTH; 3aKOHOAATEIBHON BIACTH
PocToBckOli  005acTH; OpPraHOB MECTHOTO CaMOYNpAaBICHHS, HAyYHBIX OpraHU3allHii;
00IIecTBeHHBIX 00BeIMHEHUH 1 On3Hec-coobniecTBa. OJHUM U3 UTOTOB TaKOM pabOThI TOIKHA
cTaTh MeTojauKa CHIkeHHs 3arpssHeHns OC mpu KamuTalbHOM PEMOHTE (PEKOHCTPYKIHH)
3/1aHUM TOPOACKON 3aCTPOUKH.

MATEPUAJ U METOJ UCCJIEJOBAHUSA
PaspaGoranHpie Tpaduuyeckue M SMIUPUYSCKUE 3aBUCUMOCTH IO OIPEICIICHUIO
KOJIMYECTBA CTPOUTEIBHBIX OTXOJOB, BAaJOBBIX BBHIOPOCOB B artMochepy H CTOUMOCTH
KalUTAJIBHOTO PEMOHTA TIO3BOJISIOT IPOU3BECTH IPEABAPUTEILHYIO OIICHKY, IPOTHO3 H
TUTAHUPOBAHUE MEPOTPUSATHIA MO HCIOJIb30BAHUIO CTPOUTEIBHBIX OTXOJIOB C IEJIBbI0 CHUKCHHS
sarpssaerus OC [4].

PE3VYJIBTATbBI
[IpoBeneHHbIE  HCCEOBAHHMS TO3BOJMIM  pa3paboTaTh METOJUKY  CHIDKEHHS
3arpsizHeHnst OC npy KamuTalIbHOM peMOHTe (PEKOHCTPYKIINH) 3IaHUiA TOPOACKON 3aCTPOMKH,
OCHOBHBIE 3TaIbl KOTOPOI! MpeicTaBieHsl Ha puc.1 [5].
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1 STA GQP VHDOPVALWM

- QpederieHue gioHOa 30aHull 20pOACKOU 3aCTPOUKU HYXX0arULIXCS 8 KarUmB/IsHOM  PEVDHTE  ([PEKOHCTPYKUUU);
- [epeqeHs rpednpusinuti ro repepaboiTtke CPOUME/TbHbK OmKodos |

- [aHHbe MexHUHecKo20 COCITDSIHUST CTPOUITESTbHBK KOHCNTYKUUU 30aHul ;

- BosMOXHOCITL  UCTIONb308aHUST CTPOUNTIbHBK OMKOO08 .

STEP 1 GET INFCRVED

- Determination Buildings of urban developnment in need of mejor repairs (renovation);

-list Enterprises for processing of construction waste;

-Data Technical condition of constructions;

- Ability To use stroitInyh waste.

V.
2 OTAT- TPELBAPUTH BHASA QKA UTPO HXB
- Pacyem obuge20 mexHUYecKo20 CoCmTDsiHUST 30aHuUll; - Pacdyem Korudecrsa 8asiosbK 8b0pocos 8 anvocgepy ;
- Pacdem Korudeci’Ba cnpounmesibHbK ormxooos ; - Pacdem crmouvociu: KanumasisHo20 PEVDHITE |
- Pacdem obuup2opodckux ebbpocos 3a2psi3HsKaUIX 8eLECTB 8 anvoCoqepy .
2- STAGE PRELIMNARY ASSESSVENT AND FCRECAST
- CGilculation General technical condition of buildings;- Gllculation Anount of total emissions into the atosphere;
- CGilculation Arount of construction waste; -Cllculation Gost of mejor repairs;
- Glculation- Wide enissions of pollutants into the atnosphere.

Vi
3 OTAT TTAHAPQBAHVE MEPO PVHTI TIO GHAKERAO SATPABHEHV A
- QpederieHue 06LEMD8 KOHIMEUHEPO8 Ol CTPOUIMESTbHbK ONMKO008 U MECTa UX Pa3MeWEHUS] Ha CIYPOUITESTbHOU
rrouwaoke;
- [poexmuposaHue 30HbI BPEMEHHO20 XPaHEHUsI CTPOUITENTbHEK OMKO008 Ha 2EHIIaHe |
- QpeaHusayusi npyda pabodux o pasderisHoMy coopy CPOUITENIbHBX OMKOO08 U CKITaOUPOSaHUIO UX 8 30HbI
BPENMEHHO20 XPaHEHUsT;
- QpederieHue 8apuaHND8 arbMEPHANIBHO20 UCTONb308aHUS |
- QpederieHue MpednpusImull ,3aHUNVAKILLLIXCS UCTIONb308aHUEM CITPOUITENTbHBK OImkodo8 ,peKoMeHOauuU o
UCrob308aHUKO CTDOUTESTbHLK OITKOO08 .
3- STEP PLANNING TO REDUCE PQLLUTICN
- Determination Volurre of containers for construction waste and their location on the construction site;
- Designing The tenporary storage of construction waste on the general plan;
- Qrganization 0 workers on construction waste separate collection and storage of themin the tenporary
storage area;
- Determination Alternative uses;
- Determination O comrpanies engaged in the use of construction waste, reconmendations for the use of

construction waste.

ATILIMEPHAIMUBHEE  CTIOCODbI  CHLDKEHUST  3a2Psi3HEHUST

CC orrxoGamu rpu cnpourrerisHbk paboax Ceeva obpalleHUsT CTPOUITESTbHBX OImKo008
Alternative methods of reducing environmental The schene treatment of construction waste
pollution of waste during construction work

4 STAF poLesodam80 arpounebHbK pabame aoamsentTBull C 3arpoekimyoosaHHsMI MEDOTOLETTUAVLY
4 STHEP- Grstruction works depending on the aorfiguration activities

5 JTAT- UTIOBSBAHE CTPOMTE BHEX OTXQIGB

Peanusauyusi npouecca CHUKeHUs1 3a2psasHeHusi OC 8 yeriogusix paccvanpueaemoe0o yyacitka eopodckoll 3acipoliKu
3a c4em 8NDPUYHO20 UCTIONMb308aHUST CITPOUITESIbHBK OITKO008

5 STEP- USE BULDING WASTE

The inplenentation process of reducing the environmental pollution in the conditions of the considered area of
urban developrrent by recyding construction waste

Puc. 1. bjiok cxema peajqu3ainui MeTOAMKH CHIKeHUs1 3arpsi3Henust OC npu
KAMHUTAJIBHOM PeMOHTe (PEKOHCTPYKIMH) 31aAHHI TOPOICKOM 3aCTPOHKH
Fig. 1. Diagram of the implementation of techniques reducing environmental pollution at
major repairs (reconstruction) of urban buildings
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Jlns MUHMMU3aIUH 3arpsi3HEHUST CTPOUTEIBHBIMH OTXOJAMH OKPYXKAIOIIEH cpeabl, B
TPETHEM 3Talle peaan3alii METOIUKH, pa3paboTaHa cxema OOpalIeHUs] CTPOUTEIBHBIX OTXO/I0B
(puc. 2) u anbTepHATUBHBIX CIOCO00B cHIDKeHMS 3arpsa3Henust OC (tabu. 1) npu KanuTalibHOM
peMoHTe (PEKOHCTPYKIMHN) 30aHUN TOPOJCKON 3aCTPOHKH.

BpeverHoe XpaHeHue
CITPOUIMESTbHBK 00008 BapuaHb! UaTomb308aHUs CTPOUMENTBHBK 0MK0008
Og?m};?g: VO\;mstofb' Tenporary storage of Variants of using construction waste
construction weste
Jlom benowa - Sorap concrete [ pedrpusmee ro 3 IPoseodoreo Genvra
ol CnpouITenbHo2o Kuprusa \ / Wm& Oonorete production
Broken building brick P Enterprise for § Yiperveriie 2pyHToS
KanumenbHbs(i pevorm \fmanudfnﬂotgnd senpa processing Srrengghening of graund
ion
(pg(;.’;’mﬁ'g;l‘f ) | Tow unyramypru Sorap plaster I E bosrka 0opoe 8 3UVHULT MEpLod
(reconstruction) Qmxode! Keapuesoeo necka [poGresue ra | © Strew roads in winter
Waste sand dpakyu -
Qmxodb UeHEHITHOEO PacTBopa Quraduposarte Ha f Qushing i Kade[;e»eﬁbx dﬁ
Waste cenent nortar ractionated ng of tenporary r
MAOLLAGKE ¢ MBepdbM Qitbiika GanoK , 08pazos
A LLbers cnpounensHali NOKpbITUEM , Filling beans, ravines
%\ Macadam Werehousing on solid ground Qrosra UokyoomBexHbK 0HosaHu
%;2«“ Qrxodbl kepanuku Waste ceranics x B3 Opoents Backfilling of artificial bases
i Q1Xodbl acqermLTDBeNnHa thout crusher ThOIKa 10 28TO0TTHU U
Waste asphalt conorete % lrgwdw
Qmxode bumyva Waste bit unen Enaeoycrmclargcnrso nEI;S m
QreyuarnsuposaHse KOHNELHeDE Land inprovement
Specialized containers
[lpesecrbe omxadbl Wood veste &> S ﬂoeeogba"be
= = OnKXook! [ M'pme m
Mycop om Bbmoesk rowBuwpHul & = \\ood vieste nepgeGome —> SeKNPOSHEpeLS , Mo
Waste from donestic premises & B aonk, Erterprise for Hectriaty, heat
QXo0b! MONMUVEPHLX NPY6 = gg’slﬁgme” processing BropusHoe
Weste plastic pipes uaronb3ogaHue
-
oM YepHLK VEMBITI8 gmkno — Seoondary Use
HECOPMPOBaHHbL] B oS .
Scrap iron unsorted BN IXOPOHeHUe
Byweea, kapnoH Burid
Qmxodki aneknpodos v carcboard
C8aPOYHBK i 3 Feper,
Wast e welding electrodes
Thowte om(ngl ] I-ba;%;rupoeaHHbe
> 0nmKod!
Qther weste ) Unsorted waste

Puc. 2. Cxema o6pameﬂnﬂ CTPOUTECJIBbHBIX 0TXO010B IIPA KAIIUTAJIbHOM PEMOHTE
(PEeKOHCTPYKIIUM) 3IaHUI TOPOACKON 3acTPoiiku
Fig. 2. Scheme of reusing construction waste at major repairs (reconstruction) of urban
buildings
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Tabnuua 1

OO01menpuHsTHIC M ATbTePHATHBHBIE CIIOCO0bI CHUKEHHS HETraTUBHOI0 BO3/1eCTBHUSA
OTXO/I0B IPH CTPOMTEIbHBIX padoTax

Table 1

Generally accepted and alternative methods of reducing the negative impact of waste dur-

ing construction work

HanmeHnoBanue
Name of waste

OO0menpuHATHII
€Ioco0 MCIOJIb30-
BaHHUA 0TX010B
The generally ac-
cepted way to use
waste

OO0menpuHATHII
cnoco0 yaajaeHus
0oTX0a0B
The generally ac-
cepted method of
waste disposal

An alternative way tg

AJlIbTepHaTHBHBII
€1oco0 MCIoJIb30-
BaHHS 0TX010B

use the waste

AJlIbTepHaTHBHBII

crnoco0 yaajneHust
0TX0/10B

An alternative method

of disposal

Jlom OeToHa
Scrap concrete

Cxuagupyercs Ha
IJIOIIAJIKE C TBEP-
AbIM HOKpBITI/IeM
Stored on site with
hard surface

Wcnonp3oBaHue B
CTPOUTCIIbBHOM
MIPOU3BOJICTBE ™

Use in the construc-
tion industry *

boii crpourein-

HOI'0 KMpImH4a
Building brick

Cxranupyercst Ha
IJIOIAJIKE C TBEP-
JIBIM TIOKPBITHEM
Stored on site with
hard surface

ITonuron TBO
Municipal solid waste
landfill

Wcnonp3oBanue B
CTPOUTECIIBHOM
MIPOU3BOJICTBE ™

Use in the construc-
tion industry *

JpeBecHble 0T-
XOJIBI
Wood waste

TTommron TBO, Tom-
JIMBHBIN pecypc
Municipal solid waste
landfill, fuel resource

CkiamupoBaHue B
KOHTEHMHep 115t
OTXOJIOB
Stored in a waste
container

3aBop 1o mepepa-
6otke THO
Solid waste

Processing Plant

Cxuagupyercs Ha

Hcnons3oBanue B

JloM mITYKATYP- IJIOLIANKE C TBEP- ITonuron TBO CTPOUTEIILHOM
KH nbiM okpeiTrem | Municipal solid waste - npousBojacTBe™®
Scrap plaster Stored on site with landfill Use in the construc-
hard surface tion industry *
CknagupyeTcs Ha Hcnone3oBaHue B
Otxoasb! KBap- IJIOLIAZIKE C TBEP- ITonuron TBO CTPOUTEIILHOM
1eBOT0 MecKa nbiM okpeiTrem | Municipal solid waste - npousBojcTBe™®
Quartz sand Stored on site with landfill Use in the construc-
hard surface tion industry *
Cxuagupyercs Ha Hcnonb3oBaHue B
Otxonnl He- ..
IJIOINAJKE C TBEP- ITonuron TBO CTPOUTEIILHOM
MEHTHOI0 pac- Municioal solid *
TBOPA, leMenTa JIBIM TIOKPBITHEM unicipal soli waste, - TPOH3BOJICTBE
i Stored on site with landfill Use in the construc-
Mortar cement L *
hard surface tion industry
3aBoJibI 10 TIEpepa-
Mycop oT 0bITO Coprmposxa wy- 60TK§ 6 Mampmp;a
BblyX nr())me CHUIH [omuron THO €0pa 110 KOHTCHi- CTHKa. C};CKHa ’1/1 T
e - Municipal solid waste] ~ uepam Store ’ i
Rubbish from . : . Plants for
. ; landfill waste in contain- -
domestic premises ers processing paper,
plastic, glass, etc
Ckranupyercst Ha Hcnonb3oBanue B
IIledenn cTpon- AHPY .

. IJI0LIAKE € TBEP- Ionuron TBO CTPOUTEIIEHOM
TeJbHBIH, 10M H icival solid *
KDOIIKA KAMHSI JIBIM MOKPBITHEM Municipa soh waste, - TPOU3BOJICTBE

P Stored on site with landfill Use in the construc-

Crushed stone

hard surface

tion industry *
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OTxoan! kepa-

Cxuagupyercs Ha

Hcnons3oBanue B

MHYCCKNX H3Le IJIOIAJIKE C TBEP- ITonmuron ThHO CTPOUTEIILHOM
i A IeiM okpeiTeM | Municipal solid waste - POM3BOJICTBE™®
. Stored on site with landfill Use in the construc-
Ceramic waste hard surf ion ind *
ard surface tion industry
CxutagupyeTcs Ha Hcnonp3oBanue B
OTxoasbl ac- IJIoLIaiKe ¢ TBEp- [Homuron TEO CTPOUTEILHOM
danbTodeTon neiM TiokpeiTrem | Municipal solid waste - NPOM3BOJICTBE™®
Asphalt concrete Stored on site with landfill Use in the construc-
hard surface tion industry *
3aBoj o nepepa-
CKIJIaAupOBaHUC B 8 pep
. o6otke TBO, ac-
ITomuron THO KOHTEMHep s N
Otxoapl OuTYMa g . (anbTOBEIH 3aBO
. - Municipal solid waste OTXO0JIOB -
Bitumen . . Solid waste
landfill Stored in a waste -
. Processing Plant,
container
asphalt plant
OT1xo0ab1 TPYO M3 CkiaqupoBaHue B
TOJTHMEPHBIX Homuros TEO KOHTEUHEep Js 3aBoj 1o nepepa-
MaTepuajioB e - IJIaCTUKa 6otke THO
epuaio - Municipal solid waste : :
Waste pipes from Landfill Stored in a waste Solid waste

polymeric mate-
rials

container for plas-
tics

Processing Plant

Jlom 4epHBbIX
MeTaJJI0B
Iron and steel
scrap

Cxramupyercst Ha
IJIOIAJIKE C TBEP-
JIBIM TIOKPBITHEM
Stored on site with
hard surface

Ha nuuensupoBaHHOE]
[pEeANPUATHE TIO
nepepadoTKe YePHBIX
METAJLJIOB
To the licensed plant
processing ferrous
metals

CkiamupoBaHue B
KOHTEHMHep 115t
OTXOJIOB
Stored in a waste
container

3aBop 1o mepepa-
6otke THO
Solid waste

Processing Plant

OTXx0aBI JIeK-
TPOAOB CBapoOY4-
HBbIX
Welding
electrodes

Ha JIMIOECH3UPOBAHHOC
MpeAnpuATUC 1o
nepepabdoTKe YESPHBIX
MCTAJIJIOB
To the licensed plant
processing ferrous
metals

CKHaI[PIpOBaHI/Ie B
KOHTEHHep 1Jis
O0TX0J0B
Stored in a waste
container

3aBoj mo nepepa-
6otke THO
Solid waste

Processing Plant

*- ucnonv3zosanue 6 cmpoumenbHom npouseodcmee CM. puc. 2
*- the use in the construction industry, see. Fig. 2

Oco0eHHOCTRIO pa3pabOTaHHON METOIWKH SIBIISICTCS TO, YTO MPEABAPUTEIHHAS OIICHKA
U MPOTHO3 KOJIMYECTBA CTPOUTENbHBIX 0TX0#0B (Oj, T/T0[), BalOBBIX BBIOPOCOB B atmMochepy
(Bi, T/ron) m croumoctn KamuraabHOro peMoHTa (C,,, py0.) BO3MOXKEH IpH OINpPEACIECHUH
TEXHUYECKOTO COCTOSIHHS 3/IaHUs, TPEII0KEHbI albTePHATHBHBIE CIIOCOOBI MCIIOJB30BAHHS H

cxXeMa

CHMI)XCHUA

3arps3HEHHS

OKpYy Karoleu

(PEKOHCTPYKIIMH) 3AaHUH TOPOACKOM 3acTpoiiku [6-9].

[IpakTnueckas ampoOauysi METOAUKU CHIXeHus 3arpszHeHus OC mpu KanuTaabHOM
peMoHTe (PEKOHCTPYKIIMH) TOPOJCKON 3acCTpPOHKH BBHISBHJIA, YTO OKOJIOTHYECKUH 3PdekT
BTOPUYHOrO HCIOIB30BAHMS CTPOMTENBHBIX OTX00B ¢ 1 M® 37amHuii, 0OGpa30BaBIIMXCS TPHU
KalUTaIBHOM PEMOHTE, cocTaBisieT oT 17,51 no 221,28 pyoneii.

BbIBO/bI

cpesbl

npu

KalnuTalbHOM  pPEMOHTEC

HpI/I MMPOCKTUPOBAHWH, BBIITOJIHCHUN MepOHpI/I}ITI/Iﬁ MCTOJUKHU U pa3BUTUUN TCXHOJIOTHI

M0 BTOPHUYHOMY HCIOJB30BAHUIO CTPOUTENBHBIX OTXOAOB Oynmer

BO3MO>KHO IIOJIHOCTBIO

UCKIJIIOUUTD 3arpsi3HEHUSI OKPYXKAMOLIEH Cpeabl NpHU KAaUTAIbHOM PEMOHTE (PEKOHCTPYKIIMM)
31aHUN U COOPYKEHUI.

133




[eoakonorus
Geoecology

lOr Poccum: akonorus, passutne Tom 10 N2 2015
The South of Russia: ecology, development Vol.10 no.2 2015

Hcnonp30Banne CTPOUTENBHBIX OTXOMIOB IIPEIYCMaTPUBACTCS, B YACTHOCTH, U B MEPO-
MPHUATHAX TIO 3AIUTE OKPYKAIOIICH CpeIbl MPU YPE3BBIYAMHBIX CUTYAIlUSX B paiioHaX TrOpoj-
cKkoli 3actpoiiku [10].
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