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Pestome

Lenb uccnedoesaHusi — onpedenieHue Kamezopuu MexXHUYeCcKo20 COCMOSIHUSI CMPOoUMesibHbIX KOHCmpyKuul Orsi
OUEHKU 0CmamoyYyHo20 pecypca U cpoka Criyxbbl 06beKmoe npoMbIlIEHHOCMU U 20p00CKOU UHGpacmpyKkmypsi.
Paspabomka npuHyunuanbHO20 MexXHU4YeCKoao peleHuUs: 3adaqyu KOMIMIeKCHO20 80ccmaHo8sieHuUs1 pabomocnocob-
HO20 MEeXHUYECKO20 COCMOSIHUS 02paxdarowux KOHCmpyKuul 30aHul, eKkmoYarowe20 obecriedeHue MexaHu4ecKux
u mernsiomexHudeckux mpebosaHud.

Memodbi. CoznacHo Oelicmsyrowum HopMamueHbiM mpebosaHusiM Onsi 30aHull, 88e0EHHbLIX 8 3KCIlyamauyuto,
Heobxodumo nposodums 06cnedo8aHUE MEXHUYECKO20 COCMOSIHUSI He pexe 00Hoz20 pasza e 10 nem. [pu
nposedeHuUU mexHu4yeckoao obcriedosaHusi 30aHusi, Haxodsuweaocs no adpecy Kypckasi obnacme, patioH Kypyamos-
ckud, nocenok K. JlubkHexma, ynuua Mupa, 1, 6biriu 8bisi8rIEHbI Cyu,ecmeeHHble 0egheKkmbl U MO8PEXOEHUS, 81USIHO-
wue Ha MexHU4YeCcKoe coCmosiHue o2paxoarolux CmpoumesibHbIX KOHCMPYKUUL.

Pe3ynbmamel. [No pe3ynbmamam uccriedosaHuli bbii1 ycmaHosrieH psid ¢hakmopos, Komopbie Heobxo0umo ycmpa-
HuUmb. NpusedeHbl u NOGPOBHO onucaHbl Mymu peweHUs 8bisI8NIEHHbIX NPobriem u 0eghekmos, cesi3aHHbIX C OepaXx-
darowumMu KoHcmpyKuusiMu, 0511 eoccmaHoesieHus1 30aHuUsi 8 Hadnexaujee rnosioXKeHue.

3aknroyeHue. lNpu nposedeHuu pabom no obcredogaHUD cmpoumesibHbIX KOHCMPYKUUt 30aHull u coopyxeHuu
HeobxoOumo ydenamb B8HUMaHUE He MOJIbKO YCUMEeHUIO CMpoUMesibHbIX KOHCMPYKUUl, HO U 80CCMaHOB/IEHUIO
mernyiomexHU4eCcKUX Xxapakmepucmuk ogpaxoarouux KOHCmMpyKyud u npusedeHuro ux 8 coomeemcmsue ¢ mpebo-
g8aHusIMU Oelicmeytowux HopMmamueHbix O0KymMeHmos. [rs ebinonHeHuss amol 3adayqu pa3pabomaHa KOHCMpPYKUUsi
ycurneHusi, co3darouwjasi Heobxodumoe ycurneHue U npugodsiasi mernyiomexHU4ecKue xapakmepucmuku ozspaxda-
owel KOHCmMpyKyuu 8 coomeemcmeue C CO8peMeHHbIMU mpebosaHusmu Ons obecriedeHusi Heobxodumol
9Hep20o3ahhekmusHocmu ozpaxdarouieli KOHCMPYKUUU.

Knrodeeblie cnoea: ycuneHue;, obcriedosaHue; sHEP203¢hhEeKMUBHOCMb; MEMNIOMEXHUYECKUE XapaKmepucmuku;
mexHU4YecKoe cocmosiHue.

KoHepriukm unmepecos: Asmopbsi dekrapupyrom omcymcemeue S8HbIX U NMomeHyuanbHbIX KOHGIUKMOo8 uHmepe-
€08, c8s3aHHbIX € nybnukayuel Hacmoswel cmambu.
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Abstract

Purpose of reseach is determining the category of technical condition of building structures to assess the residual
resource and service life of industrial facilities and urban infrastructure. Development of a fundamental technical
solution to the problem of comprehensive restoration of a workable technical condition of building envelopes,
including the provision of mechanical and heat engineering requirements.

Methods. According to the current regulatory requirements for buildings put into operation, it is necessary to conduct
an engineering survey at least once every 10 years. During the engineering survey of the building located at Kursk
region, Kurchatovsky district, K. Libknekhta village, ul. Mira 1, significant defects and damages affecting the technical
condition of the building envelope were revealed.

Results. According to the results of studies, some factors were identified that need to be eliminated. The ways of
solving the identified problems and defects associated with the building envelope are given and described in detail to
restore the building to its proper position.

Conclusion. When conducting surveys of building structures of buildings and structures, it is necessary to pay
attention not only to strengthening building structures, but also to restoring the thermal characteristics of building
envelopes and bringing them into line with the requirements of current regulatory documents. To accomplish this
task, a reinforcement design has been developed that creates the necessary reinforcement and brings the thermal
characteristics of the building envelope in line with modern requirements to ensure the necessary energy efficiency of
the building envelope.

Keywords: reinforcement; survey; energy efficiency heat engineering characteristics; technical condition.
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BBepgeHue

['maBHOM 11€/1BIO TIPH BBIOJIHEHUH 00-
CIENOBAHUS 3/1aHUM U COOPYKCHHM SBIISA-
€TCsl ONPENICIICHUE KaTeropuy TEXHUYECKOTO
COCTOSHUSL  CTPOMTENBHBIX  KOHCTPYKLIHH.
Heo0xoanMocTh JaHHBIX HCCIEIOBaHUI
CBs3aHa C OLICHKOM OCTAaTO4YHOIO pecypca
U CpOKa CIyXObl OOBEKTOB IPOMBIILICH-
HOCTHU U TOPOACKON MHPPACTPYKTYpHI. [Ipn
BBINOJIHEHUN KOMIUIEKCHOTO 00CIeI0BaHUs
CTPOMTENBHBIX KOHCTPYKLHN 3JaHMs, pac-
nosioxkeHHoro B KypuaroBckoMm paiioHe
Kypckoii obnactu, B TOCENKE WMEHH
K. JluOknexta, OBUIM BBISBICHBI CYIIE-
CTBEHHbIE JIe(DEeKTHl U TOBPEXKICHUS, BIIHS-
IOLME HA TEXHUYECKOE COCTOSIHUE paccMar-
PUBACMBIX KOHCTP YKL,

MaTepMan bl U METOAbI

OO6cnenoBaHue TEXHUYECKOTO COCTO-
SIHUSL 3IaHUM U COOPYXEHUH HEe0OXO0IUMO
JUISL OTIPENIEIeHNsI OCTaTOYHOIO pecypca U
CpOKa CIIYXObl CTPOUTENbHBIX KOHCTPYK-
uMit 3maHMi M coopyxenuit'. CormacHo
JEUCTBYIOIIMM HOPMAaTHUBHBIM TpeOOBaHU-
SIM U1 3/1aHUM, BBEIEHHBIX B JKCIUTyarTa-
1110, HeOOXOAUMO MPOBOAUTH 00CIEa0Ba-
HUE TEXHHUUYECKOTO COCTOSTHUS HE Peke OJI-
HOTO paza B 10 et

[Ipu mpoBeaeHNH KOMILIEKCHOTO TEX-

HHUYCCKOI'O O6CJ'IC)IOBaHI/I$[ IMPOU3BOACT-

' CIT 13-102-2003. TIpaBuia o6cIe10BAHNS HECYINX
CTPOUTENBHBIX KOHCTPYKIIUI 3JaHUIA U COOPYKEHUH.
M.: T'occrpoit Poccun, I'VIT LTI, 2004.

2TOCT 31937-2011. 3nanus u coopyxenus. [Ipapu-
ya o0cCIeIoOBaHusi 1 MOHUTOPUHTa TEXHHYECKOTO CO-
crostaust. M.: Crannaptundopm, 2014.

BeHHBIX 31aHui B Kypckoii o6nactu, 1970
rojia OCTPOIKH, C JKeIe300eTOHHBIM Kap-
KacoM M HAaBECHBIMM OTpakJaroIIUMU Ia-
HEJSIMH M3 Kepam3uTOoOeTOHa, OBLIM BBI-
SBJICHBl KPUTHYECKHE N1e(EeKThl U IOBpe-
KJICHUS, BIUAIONINE Ha TEXHUIECKOE COCTO-
SIHUE OTPaXIAIOIIMX KOHCTPYKIMH. YKa-
3aHHbIE Ae(EKThl U TOBPEXKJICHUS CIe0Ba-
JIO YCTPaHUTh JUI TPUBEACHHUS KOHCTPYK-
11 B pab0TOCTIOCOOHOE COCTOSTHHUE.

[Ipu obcnenoBanum 31aHUs OBLIO BBI-
SBJICHO:

1) KOppO3MOHHOE MOBPEXKACHUE 3a-
KJIaJHBIX JeTajJell HaBECHBIX KEepaM3UTO-
OCTOHHEBIX IaHEJICH;

2) paspyuieHue 3aIlIUTHOTO  CJIOS
HABECHBIX KEPaM3UTOOETOHHBIX MaHeNeil ¢
OTOJICHHEM apMaTyphl;

3) OTKJIIOHEHHE OT MPOEKTHOrO MOJIO0-
KEHUS B IMJIOCKOCTH CTEHbI Kepam3UTOOe-
TOHHBIX IaHeNel B MecTax KpeIIeHUs OT
10 mo 20 MMm.

[Tpu npoBenenun obcienoBaHUS 37a-
Hus [1-7], ObLT TIPOM3BEACH MOBEPOYHBIN
pacu€T BEPTUKAJIBHOW OTPaKIAIOIIEH KOH-
ctpykuun corinacHo CIT 50.13330.2012
«TemioBas 3ammra 3aanuiiy .

CreHbl 37aHMs BBIIOJHEHBI U3 KepaM-

3UTOOETOHHBIX Manesiei Toamuaon 200 MM.

Pe3ynbTaTbl U X 06CyXxaeHune

[To pe3ympTaTaM TEMIOTEXHUYECKOTO
pacuera BeJIMYHMHA TNPHUBEIEHHOTO COIPO-

THBJIEHHS Terutonepenade Ry MeHbie tpe-

3 CIT 50.13330.2012. TemoBast 3amuTa 30aHMi. AK-
TyanuzupoBanHas pefaxius CHUIT 23-02-2003. M.:
Munperuon Poccun, 2012.
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6yemoro R,™™ mHa 67% (0,38 M>-’C/Br <
<1,18 M*-°C/Br).

ITo pesynpTaTtam oOciae0BaHMUs, BKIIO-
YAIOIIETO aHAIU3 IPOEKTHOW JOKYMEHTa-
UM U OLICHKY 1e()EeKTOB U MOBPEKACHUH,
chopMyIMpOBaHbl 3aqaud IO IpHUBEe-
HUIO KOHCTPYKIMHA B pPaboTOCIOCOOHOE
coctosinue [8-14]:

— BBINIOJIHUTH YCUJIEHHE KOHCTPYKLHN
KpeIIeHUs] K KOJIOHHaM KepaM3HTOOETOH-
HBIX [TAHEJIEW U BUTPAKEH;

— IIPOU3BECTH YTEIJICHHE TI0 IPUHLIMITY
BEHTWJIMPYEMOro (pacasa B COOTBETCTBUH C

pa3paboTaHHBIMU MTPEIIOKEHUSIMH.

Tpyba npodpmneHan 120x6
Profile pipe 120x6

[MnactHa 250x84x10 A
Plate 250x84x10

sennnep Ne10 [=650 mm
Channel Ne1( =650 MM[ 210

BrimonHsAs ykazaHHbBIE 3a7add HE0O0-
XOAMMO:

— YCWINTbH JETadu KpeIIeHUs Cylle-
CTBYIOIIIEH OTPaKIA0IIEN KOHCTPYKLINH;

— pa3paboTaTh MEePeKPECTHYIO CTEPXK-
HEBYIO CHUCTEMY MAJIsi oOecreuyeHus IMpo-
CTPAHCTBEHHOU JKECTKOCTH,;

— MPOU3BECTH yTEIUIEHUE OTpa’kKAaro-
IIUX KOHCTPYKIIUH.

JUis pemieHus IEpBOM 3aJayd IIPEn-
JIOKEHO TOCTaBUTh METAIJIMYECKUE CTOMi-
Ki M3 NpOoQMIbHON TpyOBl KBaJApaTHOTO
ceuenus 120x6 ¢ mraroM 6 M Ha OTAEIL-
Hble (QYHAAMEHTHl TIYOMHON 3all0KeHUs
1,2 m (puc. 1).

HecyumMe 3nemeHThI CYLLECTBYHILLEND OCTEKNEHWA

/ Bearing elements for existing glazing

A=250 P wre e TTO dioe

L7077

KononHa

Y <]~ Column

NN
ep MNe10 I:'%ﬁ

A=J80 N6 mre 1= T70 g

7 | 200 |

600 | 200 |

Puc. 1. Cxema ycuneHuin KpenneHns kepaMmsntobeToOHHbIX NaHenen

Fig. 1. Scheme of reinforcements the mount of expanded clay concrete panels
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Jl1st coeMHeHnsT METAIMYECKOM CTOM-
KM C OrpaKJalolIed IaHEIbl0 U CYIle-
CTBYIOIIEH IKEJIE300€TOHHON JIBYXBETBE-
BOW KOJIOHHOW HAaBapUBAETCS IIBEJUIED
Nel2. Yepe3 kepaM3uTOOCTOHHBIE MAHEIH
CBEpJISTCA OTBEPCTHs, Yepe3 HHUX BCTaB-
JIAFOTCSL OTPE3KH IJIAaJKON CTEPKHEBOM ap-
MaTypbl auamerpoM 20 MM ¢ pe3b0oil Ha
KoHLax. ITocpencTBoM OTpE3KOB IIBEIIE-
poB NelO ¢ BHyTpeHHEW M BHEIIHEH CTO-
POH CTEHBI CTAJIbHAs CTOMKA, OTPa)KJIaro-
M€ MaHeJI W KEeJIe300€TOHHAs KOJOHHA
CTSTUBAIOTCSI MEXITy COOOM.

JIns co3panusa Kapkaca JUisi BEHTHJIH-
pyemoro ¢acaga HE0OXOAUMO CMOHTHPO-
BaThb MEX]y COCEJHUMHU CTOMKAMU IIBEJI-

aep Nel2 ¢ marom 1200 MM 1o BepTUKaIN.

dlgennep Mo12 |—5 88 m.n.

Mesxny mBeiepaMy BBITIOJIHATH PEHIETKY
noa yriaom 25 rpaaycoB. C HapyxXHOU
CTOPOHBI pEIIeTKa BBITIOJIHACTCS U3 YTOJI-
ka 50x50x5, ¢ BHYTpEHHEW — W3 MOJIOCHI
tonmuHod 10 MM mumpunoit 100 mm. Pe-

mérka Oymer obOecreuyuBaTh MPOCTPaH-

CTBEHHYIO KECTKOCTh (puc.2, 3).

Jlns  obecniedyeHuss TpeOOBaHUU IO
Teryonepeaade ObUI NMPOM3BEACH pacdeT

OTPaXJAIOIIEH KOHCTPYKLIHMHU CTEHBI, CXe-

Ma KOTOpOM ITOKa3aHa Ha puc.4.

BrInonHeHHbIN pacyéT MmokKasan BENu-
YUHY NMPUBEIEHHOTO COMPOTUBIICHUS TEll-
nonepenade  Rogp >Rouopu(1,66  M>-"C/BT
>1,18 m*°C/Bt) [15-20], OTKyaa MOXKHO
clienaTh BBIBOJ, YTO OTPa)KAAIOLIAsi KOH-

CprKHHﬂﬁCOOTBCTCTByefTpe6OBaHHHM'HO

TeIuIonepeaaye.

Hecyue 3neMeHTbl CYLLIECTaYallero OCTEKTeHNs

/ Beanng elements of existing glazing

Channecl H212 =522 m.p.

ToyGa npocmneHan 120x60
Profile pipe 120x60

1
KonodHa
:\\ \‘\\r <1~ Column
NN '
N

#1
A

Y

R

5/

L

le=nn=p Ne12 (=5,53 m.n.
Channel Ne12 I=5,88 mp.

165 I

174

3

1 200

[

Puc. 2. Cxembl HanpaBnaoLWwmUx Ans KpenneHns yTennurens

Fig. 2. Schemes of guides for fixing the insulation
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\ leennep Ne10 1=650mm
Channel Ne10 I=650mm

Tpy6a npodpunisHan 120x6
Profile pipe 120x6

@

\lleennep Ne10 |=650mm
Channel Ne10 I=650mm

Puc. 3. Cxema pacnonoxeHus obpeLléTkn Anst yKNagku yTennurens

Fig. 3. Layout of the crate for laying insulation

ta2a &

b

100 200
Eoob

Puc. 4. CxeMbl orpaxkgatoLmx KOHCTPYKLUIA NOCNe YyCUNeHust

Fig. 4. Schemes of building envelopes after reinforcement
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[Ipn yremnenuun acamoB HE0OX0aHU-
MO Ha IEPBOM 3TaIlle 3aJI0KUTh MOTYXKECT-
KHMH - )KECTKMH MUHEPAJIOBAaTHBIM YTEIUIN-
tenb TonumHoi 100 MM ¢ koadduien-
ToM Ternonposogrocty 0,035 Br/m-"C co
CIIOSIMM TIApOM3OJIALIMKM M BETPO3ALIUTHI

cormacHo cxeme puc.4. Ha Bropom srame

CMOHTHPOBATh BEPTHUKAJbHBIC HAIpaBIIsi-
IOIINE U3 CTaJIbHOTO OLMHKOBAHHOTO IPO-
¢ung c 1maromM, COOTBETCTBYIOUIMM IIIHU-
puHE TPO(UIBHOTO JHCTA JUIS €r0 Kperl-
nenusi. Ha TpeTbem STare 3aKpenuTh Ipo-
¢dmuct (puc. 5).

Hecylyme 3nemeHTbl CyLeCTRYELero ocTekNeHus

L

Bearing elements for existing glazing

Mapon3onALMOHHAA NneHka 1
Vapor barrier film r KononHa
[WOpOBETRO3AWMTHAR MembpaHa :§ \\ '\\\: N Column
R N . - *4
Hydro-windproof membrane n N N K
= INN NN
Mpodbnuct C-21-1000-0,7 RN N \\_ A
Profiled sheet C-21-1000-0,7 AR SW
_l_.\\ o k\\\
=100 mm o

195 171

200 |

-

InanHeid npounk S0x20 -
Hat profile 50x20

Puc. 5. Cxema MOHTaxa BeHTUNMpyemoro dacaga

Fig. 5. Installation diagram of ventilated facade

BbiBogbl

ITpu npoBenenun pabot mo obcieno-
BAHHUIO CTPOUTENIBHBIX KOHCTPYKLMH 37a-
HUIl ¥ COOpYKEHHUIl HEOOXOIUMO YHENATh
BHUMAHHE HE TOJIBKO YCHUJIEHHIO CTpPOM-
TEJIbHBIX KOHCTPYKLHH, HO U BOCCTAaHOB-
JICHUIO TEIJIOTEXHUYECKHUX XapaKTePUCTUK

OrpakJAOIINX KOHCTPYKUHMH U IIpUBEJE-

HUIO MX B COOTBETCTBUE C TPEOOBAHUAMU
JCUCTBYIOIIUX HOPMATHBHBIX JIOKYMCH-
TOB. /[ BBINOJIHEHUS 3TOM 3a1a4u pa3pa-
00TaHa KOHCTPYKIUS YCHJICHMSI, CO3Jal0-
masi HeoOXOAMMOE YCHJICHHE W TPUBO/IS-
mas TEIUIOTEXHUYECKHE XapaKTePUCTHKH
OrpaXkJarolieil KOHCTPYKIMM B COOTBET-
CTBHE COBPEMCHHBIM TpPEOOBAHUSAM IS
obecrieyeHust He0OXoauMoOl sHeprodddex-
TUBHOCTH OTPAKIAOLIEN KOHCTPYKLUU.
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