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AHHOTALMA

BeeneHue. OcyLLecTBNsA PEKOHCTPYKTUBHBIE MEPOMPUATUSI, MOXHO BOCCTAHOBUTbL NPOM3BOACTBEHHbIE (hOHABI Npeanpu-
ATUA, JOOUTLCS SKOHOMUYECKOW 3PDEKTUBHOCTA, PELUMTb TPAHCMOPTHBLIE U 3KOMOrnyeckme npobnembl. AkTyanbHas 3a-
faya — onpeaenuTb KOMMNekc Havbonee BaXKHbIX BOMPOCOB NMPU PEKOHCTPYKLMM NPOMbILLNEeHHoro obbekTa. Pa3paboTka
NPOEKTHbIX MPEeAIOKEHU MO PEKOHCTPYKLUM NMPOMBILLMEHHbIX 3AAHUIA YCIIOXKHAETCS TEM, YTO, OPUEHTUPYSCh Ha UCNONb30-
BaHWe HoBeMNLINX 3PPEKTUBHLIX MaTepUanos N COBPEMEHHbIE UHAYCTPUAnbHbIE KOHCTPYKLMK, NPOEKTUPOBLLMKY HEOBXO-
AVIMO KOMMO3ULIMOHHO YBA3aTb «CTapylo» U KHOBYIO» apXUTEKTYPY, PasfNyHyto MO CTUIO U PyHKUMOHaNbHOCTU. OnucaHbl
0COBEHHOCTY MCMONb30BaHNSA TEXHUYECKUX peLLleHnin pacafoB Npy PEKOHCTPYKLIMKU NPOMBILLNEHHbIX 3AaHWIA Ans obecne-
YeHus aHeprocbepexeHns n 6esonacHoCcTU.

MaTtepuanbl n meToAbl. PEKOHCTPYKLMSA NPOMbILLINEHHbBIX NPEeANPUATUIA BbINOMHAET (OYHKLMIO Npeobpa3oBaHns NPOMBbILL-
NeHHbIX TeppuTopuii. CoBpeMeHHasi NPOMbILLNIEHHAs apXUTeKTypa HalerneHa Ha BbIMONHeHne Npon3BOACTBEHHbIX 3a4ay,
TaKkMX Kak 3aluTa pabovero Mecra OT HeraTyBHOIO BO3AENCTBUS OKPYXXatoLLel cpeapl (BeTep, AOXKAb, XON0A); OpraHu3aums
3h(heKTNBHON OCBELLEHHOCTV pabounx MecT; pauunoHanbHoe pasmelleHne pabounx MecT, obopyaoBaHUSt U NMPOU3BOA-
CTBEHHbIX NIMHWIA, BCIOMOraTenbHbIX U CYXXeOHbIX MOMELLeHWI 1 ap.

Pe3ynkTatbl. [nsi TOro 4To6bl YNyywnTb YCOBKS B CTapbIX MPOMBILLMEHHbIX 30aHUSIX U U3MEHUTb UX TEXHUKO-IKOHOMU-
YecKkre XapakTepyCTVKW, eCNnv CYLLECTBYIT CouManbHble Y UCTOPUKO-apXUTEKTYPHbIE MPUYMHBI COXPaHEHUS MOCTPOMKM,
HeobXoAMMO MPOBECTU PEKOHCTPYKLMIO. PEKOHCTPYKLIMS 3AaHNSA — 3TO NEpeyCcTPOMCTBO A MOMHOMO UMW YaCcTUYHOTO 13-
MEHEHUNS ero HasHaYeHUsi C y4eToM JanbHenLen NepcnekTmBbI.

BbiBoAbl. [pn BOCCTAHOBIEHUM N3HOLLEHHbBIX 3MIEMEHTOB 3aHWUN, UMEIOLLMX MCTOPUYECKYIO LIEHHOCTb, N3roTaBMUBAKT HO-
Bble 311eMeHTbI TakvM 06pa3om, YTOObl 06K HE N3MEHUIICA MU NPUHAT CBOW MCTOPUYECKUIA NepBOHAYarnbHbIn BuA. bonb-
LUMHCTBO MPOMBILUNEHHbIX 0OBEKTOB, NOCTPOEHHBIX A0 NPUHATUS 3aKoHa 06 3HeproadheKTVBHOCTM 30aHUIN, He COOTBET-
CTBYET COBPEMEHHbLIM HOPMAaTMBHBIM TPEBOBAHNAM K YPOBHIO TEMMOBOM 3aLLUTbl HAPY>KHbIX OrPaXAatoLLIMX KOHCTPYKLIMIA.

KNMIOYEBDBIE CJTIOBA: npombiwneHHble 3gaHus, dhacaabl, apxXuTekTypa, TENnom3onsauns, aHeproadpekTBHOCTb, pe-
KOHCTPYKUWSA, naHenu, 6esonacHocTb

AnA UWWTUPOBAHUA: Medsedes A.A. OBOCHOBaHNe TEXHUYECKMX pelleHnid dhacafoB PEKOHCTPYUPYEMbIX NMPOMBbILL-
TNEHHbIX 30aHWI U3 YCroBUA 3HeprocbepexeHns n 6esonacHocTu // CTpomTenbCcTBO: Hayka u obpasoBaHue. 2021. T. 11.
Bein. 3. Ct. 6. URL: http://nso-journal.ru DOI: 10.22227/2305-5502.2021.3.6

Justification of technical solutions for facades of reconstructed industrial

buildings in terms of energy saving and safety

Alexander A. Medvedev
Main Department of the Ministry of Emergency Situations of Russia in Moscow Region,
Moscow region, Khimki, Russian Federation

98

ABSTRACT

Introduction. Reconstruction measures can restore production assets of an enterprise, ensure its economic efficiency,
solve transportation and environmental problems. A relevant objective is to identify a set of the most important tasks of re-
construction of an industrial facility. Development of draft design proposals for the reconstruction of industrial buildings is
complicated by the fact that a designer has to make a compositional link between “old” and “new” architecture, different in
style and functionality, while focusing on the use of the most advanced effective materials and modern industrial structures.
The article describes features of technical solutions for facades in the course of the reconstruction of industrial buildings
aimed at the improvement of their energy efficiency and safety.

Materials and methods. Reconstruction of industrial enterprises performs the function of transformation of industrial areas.
Modern industrial architecture is focused on industrial tasks, such as the workplace protection from negative environmental
effects (wind, rain, cold); arrangement of effective lighting in the workplaces; rational arrangement of workplaces, office
equipment and production lines, auxiliary and service facilities, etc

Results. If there are social, historical, and architectural reasons to preserve a building, it is necessary to reconstruct and im-
prove old industrial buildings and change their technical and economic characteristics. The reconstruction of a building means
its modification aimed at changing its functionality in part or in full, taking into account the future prospects of the building.

© A.A. MeaBeaes, 2021
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Conclusions. When restoring wornout elements of buildings that have historical significance, new elements are made
in such a way that the appearance of a building remains unchanged or looks identical to its original historical appearance.
Most industrial buildings, built before the law on energy performance of buildings was enacted, do not meet current regula-
tory requirements in terms of the thermal protection of the building enclosur.

KEYWORDS: industrial buildings, facades, architecture, thermal insulation, energy efficiency, reconstruction, panels,

safety
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BBEJAEHUE

B HOBBIX COIMAJBHO-DKOHOMHUYECKUX YCIOBHAX
TTIaBHOM 3aj1aueil TI000T0 MPOM3BOICTBA SBISIETCS T10-
BBIIICHUC TEXHUYCCKOI'O YPOBHS U Ka4€CTBa BbIITYCKa-
eMOil MPOIYKLUHUH, BHEIPEHHE YHEProcOeperarrnx
TEXHOJIOTHH IMyTeM CTPOUTEIbCTBA HOBBIX CBEPXCO-
BPEMCHHBIX KOMITIEKCOB, & TAK)KE BOCCTAHOBIICHHUS CY-
LICCTBYIOLIETO POMBIIUICHHOTO MOTCHIMAala CTpa-
Hbl'. PEKOHCTPYKIIVS M TEXHHYECKOE IEPEBOOPYIKCHUE
OTACIbHBIX IMMPOMBIIIJICHHBIX Hpe}IHpI/IHTI/Iﬁ BBIITOJIHSA-
I0T CTPYKTYypooOpa3ylomyto (yHKIHUIO IpeodpazoBa-
HUSI TIPOMBIIUICHHBIX TEPPUTOPHH M BOCCTAaHOBIIC-
HUS apXUTEKTYPHOTO OOJHKAa TOPOIOB, MO3BOJSIOT
YCTPaHUTh MPOTUBOPEUUS MEKAY MPOU3BOACTBOM
C yCcTapeBIIUM 00OPYZOBAHHUEM M KOMMYHHKAIUAMH,
HE COOTBETCTBYIOIINM COBPEMEHHBIM 3KOJIOTHUCCKHM
HOpMaM, ¥ HACEJICHUEM.

MATEPHUAJIBI U METO/JbI

3naHue, Kak apXUTEKTYPHBIH OOBEKT, CTAHOBUTCS
MIPOMBILUIEHHBIM [IPH YTOYHEHUH XapaKTepa Ipolecca.
IIponecc Ha3bIBaeTCAd NMPOMBIIUIEHHBIM MPH HIMPOKOM
UCTIONB30BaHUH MAIllMH, MEXaHU3MOB U 000PY/IOBaHUS,
pa3ziesieHMH Ha TEXHOJIOTMYECKUE OIEpaluy BBITYCKa
CepUHHON MPOAYKUMH. Tak MOSBUIOCH IPOMBILIIEHHOE
WM IPOM3BOJICTBEHHOE 3[aHHE, KOTOPOMY MOTpeboBa-
JIMCh OPTaHM3aNus 0COO0TO MMPOCTPAHCTBA ISl €T0 TEeX-
HOJIOTUH, PA3IMYHBIX [T0 HA3HAYEHUIO H, KaK CIIEJCTBHUE,
pasHble MarepHajibHbIe, NPOCTPAHCTBEHHBIC U apXu-
TEKTYypHBIE XapaKTEPUCTUKHU. VICTOpUS MPOMBIIIIEHHO-
TO 37aHUs KaK HAyaJlo MPOMBIIUIEHHON apXUTEKTypBI
paccmarpuBaeTcsi B 0030pe OOIEMUPOBOH HPAKTHUKH
CTPOMTENIHCTBA M HACUNTHIBAET Oojee Tpexcor et [1].
Hcropuueckass peTpoCHneKTHBA MPOMBIIITIEHHOTO 371a-
HHSl TI03BOJISIET TIOHATH MEXaHU3MbI (HOPMHPOBAHHMS
TIPON3BOJICTBEHHBIX COOPYXXEHHH, OCOOCHHO WX IIpO-
CTPaHCTBEHHBIE OPTaHU3ALUH, A TAK)KE HAITPABICHUS UX
BO3MO)KHOTO Pa3BUTHSI B Oy/IyIIIeM ¥ pa3BUTHS IPOMBIII-
JIEHHOTO CTPOUTEIbCTBA.

Ecnu npoBoaMTb CpaBHUTENBHBIM aHaIU3 cpe-
U MPOEKTOB TPOMBIIUIEHHBIX 3JaHUN, NMPUMEHEHUS
TEXHOJOIMH CTPOMTENbCTBA M CTPONMATEPUANIOB, TO

"Y10 Takoe pEeKOHCTPYKILIHS 3MAHKS 1 KaK ee IPoBecTH // Yrpas-
nenune PenepanbHON CiTyKObI TOCYAAPCTBEHHOM pETHCTPAIINH,
kagactpa u kaprorpaduu no KpacHomapckomy kpato. Tyar-
cunckmii otaen. 09.10.2019. URL: https:/frskuban.ru/index.
php?option=com_content&view=article&id=64017:2019

MOXHO BBIACIIUTHL HECKOJIBKO 3TallOB Pa3BUTHA IIPO-
MBIIIUIEHHON apXHUTEKTypbl. Bce mpoMbluieHHBIE CO-
OpYXKEHHSI, KOTZa MacCOBBI Ipolecc MPOU3BOICTBA
MIPOMYKIMH HAXOIUJICS B 3a4aTOYHOM COCTOSTHUH U UC-
MIOJIB30BAJICS PYUHOM TPy, MOXKHO Ha3BaTh KaK «IOWH-
JyCTPHAIBHBIE», & OTOT MEPHOJ YIKOHOMUKU — «IOUH-
JTyCTpUANbHBIMY [2].

ITocne Hauana MPOMBIIUIEHHON PEBONIOLMHU, KOT-
Jla MallIMHbI CTAJIU BBITCCHATH py‘-lHOﬁ TPy, NOsABUIACH
HEOOXOANMOCTh B CTPOUTEIHCTBE (PYHKIMOHAIBHBIX
U MPaKTUYHBIX 3AaHUN. DTOT NMEPHUOJ] YCIOBHO MOXKHO
Ha3BaTh «CTAHOBJIEHUEM HMHAYCTPUU» M HA4allOM 3IIO0-
XM MHAYCTPHAIBHOTO cTpouTenbcTBa. [lo Mepe Toro,
Kak TPOIecChl MMPOM3BOCTBA Bce Oojee aBTOMAaTH3H-
poBanuck B Hayasne XX B., K IPOMBIIICHHBIM COOpY-
KEHUSIM TIPEIbSBISUINCH HOBBIE TPEOOBAHMUS C yUCTOM
0COOEHHOCTH OyIyIIEero POU3BOCTBA, T0ITOMY TaKoU
MIOJXOJ, CYUTAETCS BTOPOM MPOMBIIIIEHHON PEBOIIOLH-
¢il, OTKpBIBIIICH HAYaja0 HOBOH 3pbl (HYHKIMOHAIH3MA
B apXHTeKType. JlaHHBINA 3Tanm CMEIO0 MOXHO Ha3BaTb
«MHILyCTpUAJIBHBIMY» TepuoaoM [3].

B »T0 BpeMs MOABIAIOTCS CTaHAAPTU3UPOBAHHBIE
U YHU(UIMPOBAHHBIE Pa3Mepbl CEUCHHUN JUIS KaXKI0T0o
THIA TPOU3BOACTBEHHBIX COOPYKEHHH, YTO IPHUBEIO
K CHIDKEHHIO 3aTpaTr Ha CTPOUTEIHCTBO 3aBOAOB U JIPY-
TMX TPOMBIIUICHHBIX OOBEKTOB, HO 3TO 00E3IHYHIIO
MIPOU3BOJICTBEHHYIO apXUTEKTYpPY, TaKk KakK CIeNajo ee
HEBBIPA3UTEIBHON U CTAHIAPTHOM .

Oran ¢ koHIa XX B. U [0 HACTOsAIIEE BpeMst 000-
3Ha4YuM KakK ((HOCTMHHyCTpMaHbeIﬁ)), TOCKOJIbKY C IIe-
PEX0J0M TPOMBIIUICHHOCTH Ha BCEOOIYI0 aBTOMAaTH-
3aLHI0, MH)KUHUPHUHT IIPOU3BOJICTB, IPUMEHEHHE DHEP-
rocOeperaonmux TEXHOIOTUI Ha4dalCsl HOBBIM MEepHOJ
B MCTOpUU IIPOMBILUICHHOM apxuTekrypsl. IIpu mpo-
€KTHPOBAHUU B IIPOMBIIIIEHHOM CTPOUTEIBCTBE YIIOP
JIeJIaeTCsl Ha YCIIOBUS TPy/Aa YeloBeKa, 0e301acHOCTb,
KOM(DOPT U yIoOCTBO.

CoBpeMeHHasl IPOMBIIIJICHHAsT apXUTEKTypa deT-
KO HalleJIeHA HA BBITNIOJIHEHHE IPOU3BOACTBEHHBIX 3a-
Jla4, TaKuX Kak 3aluTa pabdodero Mecra COTpPYIHHKA
OT HETaTUBHOTO BO3/IEHCTBHS OKPYKAIOIIeH Cpeb (Be-
Tep, N0XK/b, X0JI011); opranu3anus 3G(HeKTUBHON OCBe-
IIEHHOCTH PabOoYNX MECT; pallMOHAIFHOE pa3MeIIeHHe
pabounx MecT, 00OpYJIOBaHMSI M TPOU3BOACTBEHHBIX
JIMHUH, BCIIOMOTATENbHBIX U CITyKEOHBIX MOMEIICHUH

2Vicropust pa3BUTHsI MIPOMBIIIICHHON apXUTEKTYpPhI : CIpa-
Bounuk. URL: https://spravochnikvs.com/istoriya razvitiya
promyshlennoj_arhitektury
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u MHOrOe apyroe’. OObeMHO-TITAHUPOBOYHBIX U KOH-
CTPYKTHBHBIX PEUICHUH ISl TPOMBIIIICHHBIX 3aHUMH,
KITACCU(PHUIIMPYEMBIX 110 OTpacisiM TPOU3BOJICTBA, CEii-
yac OombplIoe pasHOOOpasHne, OCHOBHOM BBIOOpP 3aBH-
CHUT OT TEXHOJIOTHIECKHUX TPeOOBaHUI K BBITyCKaeMOU
MIPOIYKIIUH.

OTpacinb NpoU3BOJCTBA — COCTaBHAs 4acTh Ha-
POIHOTO XO3SICTBA, K KOTOPOW OTHOCSITCSl TPAHCIIOPT,
CEIIbCKOE XO3SIHCTBO, MPOMBIIIICHHOCTb, CTPOUTEIb-
cTBO U Jp. I1o Ha3HAYEHHIO POMBINUICHHBIE OOBEKTHI
TIOAPA3JEIIOTCS Ha TPOU3BOACTBEHHBIC, B KOTOPBIX
MIPOMCXO/IAT OCHOBHBIE TEXHOJIOTHUECKHE IPOIECCHI
(mpoxatHbIe 1 cOOPOYHEIC TeXa, KOHAUTEPCKHE 1 TKAIl-
KHe IIeXa U T.J.); T0ACOOHO-TIPOM3BOACTBEHHBIC; YHEP-
rerngyeckue (TOL, xommpeccopHble U JIpyrue CTaH-
LIUH); TPAHCIIOPTHBIE; CKIIAJICKHIE; CAHUTAPHO-TEXHIYE-
CKHe (HacOCHBIC M OYMCTHBIC CTAHIIMH); aJIMUHUCTpA-
THBHBIC 1 OBITOBBIC 30aHus". Takke K MPOMBIIUICHHBIM
COOPY)KEHHSIM OTHOCSITCSI Pe3€pPBYaphl, ABIMOBBIE TPY-
Obl1, 5CTaKajbl, ONOPHI, MauTHI U 11p. [1o KanuTansHOCTH
pa3INyaloT YeThIpe KJIacca COOPYKEHUH.

JUst KaXkoro Kjilacca YCTaHOBJIEHBI TpeOyemble
9KCIITyaTallMOHHBIE KaueCTBA, & TAKXKE OTHECTOHKOCTb,
JIOJITOBEYHOCTh U NMPOYHOCTh. [lo mpeneny ornecToi-
KOCTH CTPOUTEIBHBIX KOHCTPYKIMH IPOMBIIUICHHBIE
3[aHUS TaKXKe AENATCS Ha 4 TPYMIIbL, TI€ MPeJei OTHe-
CTOMKOCTH YCTaHABJIMBACTCS B MUHYTaX JI0 HACTYILIE-
HUSI IPU3HAKOB IIPEEIILHOTO COCTOSHUS KOHCTPYKIIUH.
TpeOyemasi crerieHb OrHECTOMKOCTH 3[aHUsl — OJHA

* Kaxue HOpMBI I pagoCTpOUTENBHOTO KOAeKca M APYTHX 3a-
KOHOB perynupyrot mpouecc pexoHcrpykimu. URL: https://
www.law.ru/article/22393-rekonstruktsiya-soglasno-normam-
gradostroitelnogo-kodeksa-rf

4 Pexoncrpykius 3panuii. OO0 «UL “Crpoitdkemnepr”».
URL: https://stroy-ek.ru/article/rekonstruktsiya-zdanij/

u3 3a/1a4 pa3paboTuuKa elle Ha CTaJuH MPOEKTHPOBa-
HUSI TIpeJielia OTHECTOMKOCTH, 9TH JIJAaHHBIC W3JI0KEHBI
B TKII 45-2.02-142-2011. ITpumepro 80 % npomsbimi-
JICHHBIX 3MaHUA — OJHOATAXHBIE (ITO — TIIABHBIN
KIIaCCHU()MKAIMOHHBI TMPHU3HAK TIO0 3TAXXHOCTH), TaK
Kak B HHX JIyYIIHE YCIOBHSA ISl pa3MEIIeHHUs 000py-
JIOBaHUS, TPUMEHEHHS TPAHCIIOPTHBIX CPE/ICTB, TPY30-
MTOBEMHBIX MEXaHU3MOB.

MHOT03Ta)KHbIEe TPOMBIIIICHHBIC 3/JaHUSI CTPOSIT-
Cs1 171 TIPOU3BOJICTB C JIETKUM TEXHOJIOTHYECKUM 000-
pPYIOBaHMEM WM HPOMYKIHEH, KOTOPYIO pa3MEIaroT
Ha MEKAYITAKHBIX TEPEKPBITHX [4].

B smoxy «mHIyCTpHaNbHOTO» CTPOUTEIHCTBA OC-
HOBOM IPOMBIIIJIEHHON apXUTEKTYpbl CTal0 CTPOU-
TEJILCTBO U3 COOPHBIX )KEJIC300€TOHHBIX KOHCTPYKINH,
mpeBparias npouecc B cOOPKY 34aHUs M3 TOTOBBIX
anemeHTOB. [losiBUIIach HOBast OTpacib MPOMBIIUICH-
HOCTH — 3aBOJIOCTPOUTENBHBIC U JOMOCTPOUTEIbHBIC
KOMOHMHATHI.

CTeHBI SABISIOTCS] BAXKHBIM KOHCTPYKTHBHBIM 3JIe-
MEHTOM IIPOMBIIIJICHHBIX 31aHUI U B 00IIEH CTOMMO-
CTH OHOATaKHBIX 3faHuii cocTaBisioT 10 %, a B MHO-
roataxHsix 20 % 3arpar?’.

C 1eTbI0 CHIKEHUSI CTOMMOCTH U TPYIOEMKOCTH
Ha | M? CTEHBI CTapaarCh U3TOTABINBATh M3 MECTHBIX
CTPOUTEIBHBIX MAaTepHaIoB U OTXOLOB INPOMBIILICH-
HOTO IIPOM3BOJICTBA, IOITOMY JIETKOOETOHHBIE MaHEIN
U TIaHETH ¢ OOMMBKON METATMYECKIM JINCTOM HAIILIN
IIMPOKOE NMPUMEHEHHE B TPOMBIIIIEHHOM CTPOUTEIb-
cTBe BO Bropoi monoBuHe XX B. [5]. s 3manwmii ¢ mo-
BBIIICHHON BIIQ)KHOCTBIO WJIM arpecCHUBHOM Cperoi,
CBSI3aHHOW C TPOW3BOICTBOM HM3TOTAaBIMBAEMOH IpO-
JOYKIUH, U 37aHUH HeOOJBUIMX pa3MepoB C OOJIBIINM
KOJIMYECTBOM JBEped, BOPOT U TEXHOJIOIMYECKHUX OT-
BEPCTUH yCTpauBaJld CTEHBI U3 Kupnuyda (puc. 1).

Puc. 1. [IpoMpinieHHOE 30aHUE ¢ KIPIMYHBIMUA CTEHAMH, TOCTPOEHHOE B 1964 1.
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ITpu pecypcocOeperatomeii OJUTHKE TOTO BpeMe-
HU CHU3UTh MATEPUAIOEMKOCTbD 3/[aHUSI CTAJI0 BO3MOXK-
HBIM TIOCPEJICTBOM CTPOMTENILCTBA MPOU3BOACTBEHHBIX
37aHUH U3 KPYNHBIX OCTOHHBIX OJIOKOB, M3TOTaBIIMBAC-
MBIX M3 JIETKUX OETOHOB — KepaM3UTOOETOHA, arJIONOPH-
TOOETOHA, MEPIUTOOCTOHA, IIAKOIIEM300eTOHa U JIPY-
T'HX, KOTOpbIe MOSBHIMCH Oiaromapsi akTUBHBIM pa3pa-
0oTKam HOBeHIMX 100aBOK K OETOHY, MacCOBO pa3pa-
0aTbIBaEMBIX JJIsI OBBIIICHUS] CBOMCTB CTPOUTEIHEHOTO
0eToHa, ¥ OJIHOBPEMECHHO €TI0 yIeIIeBICHuUs [6].

PaznnuHbIe CBOICTBAa HOBBIX MaTepHAJIOB MO3BO-
JUJIM CO3[aBaTh Pa3HOOOpa3HbIe KOHCTPYKIMHU I1aHe-
JIel, OTBEYAIOIINE 3aJaHHBIM YCIOBHSAM 3KCIUTyaTaI[N
BO3MOXKHOCTBIO H3TOTOBJIEHUS, TPAHCHOPTUPOBAHUS
n yno6cTBa MoHTaxa. [Iprumep MpOMBIIIIIEHHOTO KPYyTI-
HOIIAHEJILHOTO COOPY KEHUS MOKa3aH Ha puc. 2.

B xagecTBe BepTHKAIBHON, 00IETrYeHHON KOHCTPYK-
LUK U1 HEOTAIUIMBAEMbIX 3JaHUH KapKacHOTO THIIA
U 3JIaHUH ¢ U30BITOYHBIM TETUIOBBIJICIICHUEM HCIIOJB30-
BTN acOECTOLIEMEHTHbIC, AFOMHHUEBBIE M CTAJIbHbIC
mucThl. JInst orpakaeHul OJHO3Ta)XHBIX IPOU3BOA-
CTBEHHBIX 3/IaHMI C HEarpecCMBHOW MM ciaboarpec-
CUBHOU CpEINOH CTaJld NPUMEHATHCSI CTEHbl U3 Y3KUX
TPEXCIOMHBIX MaHeIeH ¢ METAIUINYECKUMH OOIIMBKAMHU
tuna «Connsuuy» (cepust 1.432.2-12).

OHM HanUIM MIMPOKOE TPHMEHEHHE B paloHax
C OTHOCHUTENIBHOM BIaXKHOCTBIO He Ooiee 60 %, ¢ MUHH-
MaJIbHOM TEMIIEpaTypoil HapyKHOTO BO3AyXa HE HUXKE
65 °C, BBIBWINCH MX 3HAYUTENIbHBIE MPEUMYIIECTBA
3a CYET COKPAILEHUSI CPOKOB U CHHXKEHHSI CTOMMOCTHU
CTPOUTENbCTBA Onaroyapsi yHpOUICHHIO CTPOUTEIb-
HBIX perreHuil. [lanenn n3roTaBmuBaINCh C OOIINBKON
13 CTAJIFHOTO OLIMHKOBAHHOTO JINCTA TOMIUHOHM 0,8 MM
WM U3 aJIOMMHUEBBIX CIUIaBOB C 3aJUBOYHBIM IIEHO-

TIOJIMYPETAHOM B Ka9€CTBE CPETHETO TEINION30IISIIHOH-
HOTO CJIOSL.

TpexcroiiHble MaHeN! UMENIH HOMHHAIBHYIO IITH-
puny 1 M, umuny ot 2,4 o 11,4 m (kpatro 0,6 M) 1 TON-
ey 0T 46,6 10 100 MM. Pa3nnganucs maHenn Takxe
U TI0 OYEPTAHUIO MONEPEYHOTO CEUCHHUS MPOIOJIBHBIX
KPOMOK:

* CHMMETpHYHasl KPOMKA B BUJIC 11a3a M TPEOHS;

* KPOMKa C OJMHAKOBBIMH BBICTYTIAIOIINMH KPOM-
KaMH B BHJIE «KYJIAYKOBY;

* HECHMMETPUYHBIC KPOMKH B BHJIE T1a3a U rpeod-
Ha [7].

Pa3BuTne 1aHHOrO BHJA KapKacHOIO CTPOUTEIb-
CTBA TPOUCXOJMIIO HEBEPOSITHBIMU TEMIIAMH, U B KO-
POTKHE CPOKH TOSIBUJIOCH OIPOMHOE KOJIMYECTBO TH-
MIOBOW JOKyMEHTAIMM Ha KOHCTPYKIINH, BKIIIOYAOIIHE
B ccOs1 MHOKECTBO HOBBIX cepuid: cepust 1.432.2-17, ce-
pust 1.432.2-24, cepust 1.432-14/80 u np. OnuH u3 nipu-
MEpOB IPEJICTABIIEH Ha pHC. 3.

beToHHbBIE M KUPITMYHBIE TPOMBIIUICHHBIEC 30aHUs,
MIOCTPOCHHBIE, Hampumep, no cepusm 1.432.1-31.93,
1.432.1-22, 1.432.1-26 u apyruMm, NPOEKTUPOBAIUCH
T10 aKTyaJIbHBIM THUIIOBBIM MPOEKTaM Toro reproia. He-
KOTOpbIE M3 HHX MOpPAJbHO YCTapeliu, MHOTHE CepHU
oTMeHeHbI. CBsI3aHO 3TO C TEM, YTO TEIIOTEXHUYECKHE
TpeOOBaHMs K OTPAKAAIOIINM KOHCTPYKIIMSIM MO yCTa-
PEBIINM CEepHsAM OBUIM 3HAYNTENBHO HIKE, a SHEpro-
pecypebl Il OTOIJIEHHSI HACTOJIBKO JICIIEBBI, YTO Tpa-
TUTBCA Ha JOPOTHE SHEProd(pPEeKTUBHBIC MaTEPUAITBI
CTeH ObLJIO HKOHOMHUYECKH HEBBITOIHO. Teruton3omsims
1 M30JLIIUOHHBIE MaTepHalbl HE PAcCMATPUBANINCDH ap-
XUTEKTOpaMH ¥ TMPOEKTHPOBIIMKAMU B KauyecTBE Iep-
CHEKTHBHOTO CTPOUTENILHOTO MaTepuala, 3Ta OTpacilb,
HaIpuMep NPOU3BOJICTBO TEIUION3OJISIIIMOHHON 0a3alib-

Puc. 2. Kopmyc OpBIIero gpapgpopoBoro 3aBoaa, HIOCTPOSHHOTO U3 KPYIHBIX OOIErYeHHBIX OETOHHBIX MaHEeIeH

101

(01) € ONSSILLION Suiceroimenss "



aveanoopaaeanne WOI. T1. ISsue 3 (40)

A.A. Medeedes

Puc. 3. [IpoMbinieHHOE 30aHUE U3 CTEHOBBIX COH/IBUY-TIAHENCH

TOBOH WJIN «KAMEHHOI BAThI, TOJILKO HauaJla pa3BUBaThb-
Csl B JJAaHHOM HampapieHHu. Yaie BCero NMpUMeHsuIach
JIOCTaTOYHO HE IKOJOTMYHAs CTeKJIoBara — JeIIeBasd,
HO BpeAHas Ul 370pPOBbSl M3-3a (HOPMATBIACTUAHBIX
cmod B cocTase [8]. CoBpeMeHHbIE TUTIOBBIE CEpUU Ha-
PY’KHBIX OIpaXKJAIOMINX KOHCTPYKIMI MTPOMBIIIIIEHHBIX
3[aHUI MOPa3yMEBAIOT 3HAYUTEIILHO OOJIBIICE TSPMHU-
YECKOE COTPOTUBIICHHE 1 NCTIONB30BAaHNE COBPEMEHHBIX
6onee rappexruBHbIX yremmrenei [9]. Jlannsie dacan-
HBIE CUCTEMBI [TO3BOJISIIOT HE TOJIBKO M3MEHUTD BHEIIHUH
BUJ] COOPY?KEHMSI, HO U MOBBICUTh €TI0 TEIJIOU30ISLUOH-
HBIE CBOICTBA, a TAKXKE COKPATUTh CPOKH CTPOHUTEIb-
CTBa, YTO JUISl YACTHOTO MPEIPUHIMATEIBCTBA — OJIHH
n3 BakHenmux daxropos. [Ipunsreiii B 2003 . CHull
23-02-2003 m3MeHUsT HOPMBI U MpaBUiia K YPOBHIO Te-
TUTO3AIIUTHI 31aHHUS C IeTIbI0 AIKOHOMUH IHEPTHHU, TeM
CaMbIM YIaJIOCh TOBBICUTD SHEPTOAPPEKTUBHOCTD CTPO-
SIIUXCSE OOBEKTOB M PEKOHCTPYHPOBATh IPOMBIIICH-
HBIC 371aHHs, YCTAPEBIINE MOPAIBHO 1 (PH3NIECKH.

B 2009 . l'ocynapctBennoit [lymoit npunsar dene-
panbHBIH 3aK0H «O0 SHEProcOEepeKSHNHN 1 MOBBIIICHIH
9HEPreTUIecKoil 3PEeKTHBHOCTH, B KOTOPOM OTIpe/ie-
JIEH KOMIIIEKC MEep IO pealn3alyy SKOHOMHU 3a CUeT
9HeprodPQeKTUBHBIX TOBAPOB U YCIYL. 3a IOCIeIHIE
10—-15 mer mosBMINCH HE MPOCTO HOBBIC MATEPUAIIBI,
a pa3paboTaHbI LIEJIBIE CHCTEMBl OrPaKAAOIINX KOH-
CTPYKLM, TpeOyIoIue n3y4eHus] KOHCTPYKTHBHO-TEX-
HOJIOTHYECKUX ocoOeHHocTel (acamupix cucreM. bes
9TOr0 HEBO3MOXKHO TPAMOTHOE HX MPOEKTHPOBAHHE
n Bo3BezieHne. Ha MHOTHE COBpEeMEHHBIE, TOSBUBIINE-
Csl CPAaBHUTENILHO HEJAABHO MaTepUalbl il yTEIICHUs
HapyXHBIX CTEH C BHEIIHEH CTOPOHBI IOCYJapCTBEH-
HBIE CTAHJIAPTHI eIlIe HE pa3paboTaHbI.

J17151 TOTO 4TOOBI YTy UIINTh YCIOBHUS B CTAPBIX IIPO-
MBIIIJICHHBIX 3aHUSX U U3MEHUTH UX TEXHHKO-IKOHO-

102

MHYECKHE XapaKTEPHCTHKH, €CITH CYIIECTBYIOT COLIHAITb-
HBIE U UCTOPUKO-aPXUTEKTYPHBIE IIPUYNHBI COXPAHEHUS
MTOCTPOMKH, HEOOXOJMMO MPOBECTH PEKOHCTPYKIUIO
(m. 14. Cr. 1. I'pagoctpoutenbhblii koaeke PD). [Ipu BbI-
TIOJTHEHUH PEKOHCTPYKINH MOXXHO M3MEHHTH KOJHUe-
CTBO 3TaKEeH, IUIOMIAAb 3aHKsl, Ha KPYIHBIX POMBIII-
JICHHBIX 00BEKTaX PEKOHCTPYKIUS MOKET KOCHYTHCS
LIEJIOT0 KOMIUIEKCa COOPYKEHHH, KOTOPBIE PACHIONIOKEHBI
Ha NpWIETaroIeil TEpPUTOPUH AJISI CO3AAHUS EIMHOTO
apXUTEKTYPHOTO aHcaMOiIst. PeKOHCTpYKIMS 30aHusT —
9TO MEPEYCTPONUCTBO IS OJTHOTO MJIN YACTHYHOTO U3Me-
HEHUsI Ha3HAYCHUS C YIETOM JallbHEeHIIIeH IIepCIIeKTHBBI
3naHus. [Ipyu pekoHCTpyKUUU NPOU3BOAAT YACTUYHYIO
pa300pKy, I3MEHEHNE TITAHUPOBKH, 3aMEHY HH)KCHEPHO-
ro 000pyIOBaHusl, JeIal0T HaJACTPOUKU U IIPUCTPOUKH,
YIAY4IIAl0T apXUTEKTYPHYIO BBIPA3UTEIbHOCTD 3/IaHNS.
JUist IPOMBINIICHHBIX 3/1aHUH PEKOHCTPYKIUSI MOYKET
BKJIIOYATh 3aMeHYy 000pyIOBaHUS Ha Ooiee COBpeMeH-
HOE — TOIJIa 9TO TEXHUYECKOE MEPEBOOPYKEHHE, a MO-
KET MEHSTh 3[laHHe 3a CUET MPUCTPOCK U 3aMEHBI €TO
OCHaIIeHHs — TOIJIa 3TO peodpa3oBanue. B 3aBucumo-
CTH OT COCTOAHMA 31aHUA ITIPOBOAUTCA CTPOUTEIIbHO-TEX -
HHUYECKast IKCIEPTH3a, U IO pe3yibraramM 00CIeI0BaHNs
IIPUHUMAETCA PELICHUE 10 TUILY PEKOHCTPYKLIMH, BULY
PEKOHCTPYKINH — TIOJTHAS MIIH «KOMIUIEKCHAs», Masiast
WM «4aCTUYHAs), yTBEpIKIaeTcs rnepedeHb padot. K pe-
KOHCTPYKLIMH 3[aHUH U COOPY>KEHUM OTHOCSITCS ClIe/y-
rorue BUbI pador [10]:

* TEPETUIAaHNPOBKA W YBEINUEHHUE BBICOTHI TIOMeE-
LIEHUH, 100aBJICHUE IPUCTPOEK U HAJICTPOCK;

* yacTUYHAas pa300pKa U 3aMeHa KOHCTPYKINH;

* YCWJICHHE HECYIINX KOHCTPYKIHNH;

* ycwieHHe WM yKpeluienue QyHnamenra (ue-
MEHTH3alusl, yCTPOHCTBO HAOMBHBIX CBal, OMTyMu3a-
1Y ¥ JIp.);
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13 YCAOBMI aHEprocbepexeHmnsi u 6e3onacHoCcTH

o yayumicHue Qacaga 00bEKTa, ONITYKaTypHBa-
HUE W OKpacka, yTEIUICHHWE M OKpacka, 100aBlIeHHE
JIBEPHBIX M OKOHHBIX TIPOEMOB,;

* 3aMEHa UH)KCHEPHBIX KOMMYHUKaLWii;

* peopraHm3aiys 00beKTa;

* TIPOBE/ICHHE KPOBEIBHBIX paboT (3aMeHa r'uapo-
N30JSIIMOHHBIX MAaTEPHUAJIOB U YTEIUTUTENCH, yCHUIICHHE
KPBIIIH, U3MEHEHHUE YKJIOHA, 3aMEHA CTPOMILHOMN CH-
CTEMBI U T.IL.).

ITpn BOCCTaHOBICHWM WM3HOUICHHBIX 3JIEMEHTOB
3aHUH, WMEIONINX HCTOPHYECKYIO IIEHHOCTh, H3TO-
TaBIUBAIOT HOBBIE AJIEMEHTHI TaKUM 00pa3oM, 4TOObI
OOJIMK 3[1aHUSI HE M3MEHMJICS WM MPUHSUT CBOM MCTO-
pUdecKuil NepBOHAYaIbHbIN BUI. B coBpeMeHHOH pe-
KOHCTPYKIIHH ISt TAKOTO Pojia padoT MCIONB3YIOT 1B
ocHOBHBIX Merona [11]. IlepBhIif, Tak Ha3bIBaeMBIH
«MOKPBIiI», C IPUMEHEHUEM ILITYKaTYyPHBIX PACTBOPOB.

Bropoii — «cyxoil» ¢ HCIIOIb30BaHHEM KOHCTPYK-
THUBHBIX HABECHBIX JIEMEHTOB, IPETyCMaTPUBAIOIINX
HaJlM4ue BO3AYITHON MPOCIONKH MEXTY OOIHIIOBOY-
HBIM Hapy’KHBIM 9KPaHOM U yTerauTeneM. Takoe pelie-
HUE TIOIYYHIIO HAa3BaHUE «BEHTHIMpPYEMOro acamay.
OO0s3aTeTFHBIM YCITOBUEM TIPH ITOM SIBISIETCS 3aKpe-
IUICHUE TaKUX U371 O0e3 pacTBOpa MM KJIest IPH I10-
MOIIU KJTUIIC, 3alleJIOK U KPOHINTEHHOB. CeroaHs pol-
HOK IpeJIaraeT JJIsl TaKoro Buaa ¢acajoB orpoMHOE
Ppa3Ho00pasne OTAETOUHBIX MaTEPHATIOB, OTIINIAIOIIHX-
Cs1 CBOMCTBaMH, COCTAaBOM, Maccoi, pasmepamu. s
Ka)kJIOro BH/Ia OOJIMIIOBOYHOTO MaTepraia HeoOX0ANMO
nonoOpaTh COOTBETCTBYOLIYIO KOHCTPYKIHMIO KapKaca®.
KapxacHble CHCTEMBI H3rOTaBINBAIOT U3 OLMHKOBAH-
HOM CTaJIi, HEP>KaBEIOIIEH CTalld U altfoMUHUS. [{71s1 Ke-
pamorpanuTa, GuOpPOLIEMEHTa, KOMIIO3UTHBIX MaTepua-
JIOB, HaTypaJIbHOTO KaMHsI UCIIOJIB3YIOT OoJiee JIeIIEeBYIO
1 M0Xapo0e30MacHyI0 MOJCUCTEMY U3 OLIMHKOBAHHON
cranu. IIpu pecraBpanuu 31aHuil peKOMEHyETCs IPU-
MCHATH CUCTEMY M3 AJIIOMHHUA, TaK KaK 3TO — Ca-
MBI} JIETKUI BapHaHT KapKaCHOM CHUCTEMBI, XOTSl €ro
MHUHYCOM SIBJIIETCSI HU3Kasl TEMIIeparypa IMiaBlICHHs,
HE BO BCEX PETHOHAX MCIIONb3YeTCs M3-3a HapyLICHUs
HOpM MoXkapHo# 6e3onacHoctu. Ecnu cucrema npen-
Ha3Ha4eHa /ISl Kuprnu4ya Uiy O0eToHa, TO KpeIIeHHe
MIPOUCXOAUT MPSIMO B cTeHY. OT BHEIITHETO BIUSHUS —
0CaJIKOB M MEXaHUYECKUX BO3JCHCTBUN — cHadaja
CTCHY 3allMIIACT BHCUIHAA O6J'II/IHOB0‘-IHaH naHelb,
a BJIara, CKONMBINASICS B MACCHBE 3/IaHUsI U BHYTPH I10-
MEIICHUSI, BEIBOJUTCS B BEHTHIIMPYEMYIO 30HY. JlaHHBIH
3¢ (dHeKT mapon30ISIIUN HaJISKHO 3aIUIIAET OT KOHJICH-
cara, rapa, ChIpOCTH U CO3/1aeT KOM(pOPTHBIH MUKPO-
KJIMMaT BHYTpH IOMelleHus. biaronaps yrenmuresto,
YIAOKEHHOMY T10]1 OOJIMIIOBKY, TETJIONIOTEPU COKpalia-
10TCS B 2—3 pasa, CPOK CIIy>KOBI CTCHBI YBEITMUNBACTCS
U3-3a COKPAIICHNUS KOIUYECTBA IIUKJIOB 3aMEp3aHusl.

3 BeTpeyaroT 1o ofexke: BeHTHnpyemble ¢acaasl. [Ipenmy-
miectsa u Hepoctarku. URL: https:/tion.ru/blog/ventiliruemye-
fasady/

Bropoii paccMaTpuBaeMbIil CIOCO0 — «MOKPBI»,
C NPUMEHEHHEM IITYKaTypHBIX pacTBopoB. OH Hau-
Gonee BoCTpeOOBaH MPH YTCIUIEHUH U PEKOHCTPYKIMN
CTapbIX 3[JaHUH, TaK KaK MO3BOJSIET MPAKTUIECKN BOC-
CO3/1aTh NI€PBOHAYAJIbHBIM BHEUIHUM BUJ C IIOMOILLBIO
LITYKaTypHOTO CJIOS, HO U B HOBOM CTPOUTEILCTBE
TIOJTY4YMJT IIUPOKOE PacIpocTpaHeHue n3-3a Ooee Jie-
mIeBoro crocoba MoHTaxka. Kak u kapkacHeIA (acan,
JAHHBIN BUJI TEMTIOU30JIALIMH TAaKXKe JAa€T BO3MOXKHOCTh
OecnpensaTCTBEHHO BBIYCKAaTh Iap M3 COOPYKEHHS,
JlaBasi CTEHaM <«JIbIIIAaTh» M HE HaKallJMBaTh BHYTPU
BIIQXXHOCTB.

OCHOBHBIE TIPEHMYIIECTBA IITYKaTYpPHBIX (a-
CaZioB — HEOOJIBIION BEC, YTO MCKIIIOYAET JOMOIHH-
TEJIbHYIO Harpy3Ky Ha (yHIaMEeHT, a TAK)Ke IPOCTOTa
MOHTa)Ka W, KaKk TOBOPWJIOCH paHbllle, Oosee Jerie-
BBIH CIIOCOO MOHTa)ka W caMoii cuctembl. [lmoTHOE
MpWJIeraHue K CTCHE M IpUIIETaHWE IPYTHUX CIOEB
«IUpora» Ipyr K JApYry 3HAQUYUTEILHO YMEHBIIAIOT
BO3HMKHOBEHHE MOCTHKOB XOJIOJa, CJEI0BaTEIbHO,
JOCTHUTAIOTCS O0Jiee BEICOKHE MOKa3aTeln IHEPTrodd-
¢extuBHOCTH. VcTIOIB30BaHNE TEIUION3OISIIMOHHBIX
IUTUT U3 MHHEPAJIBbHOM BaTbhl HMEET MPEHMYIIECTBO
nepea py1oHHBIMHA YTCIIJIUTCIIAIMU — BbIpaBHUBAHUE
MOBEPXHOCTH TMOJ MITYKAaTypKy MpPaKTHYECKH CBO-
JUTCSI K MUHUMYMY.

B omnmume oT BEHTWIMPYEMBIX M IITYKaTypHBIX
(acanioB, rae OHM HE HECYT HArpy3Ky M HE SIBISIOTCS
KOHCTPYKTHBHBIM 3JIEMEHTOM, CYIIECTBYET CHCTEMa,
KOTOpasi BBINOJHSET, MPEeXkJe BCEro, TEIIO3alUTHbIC
(byHKIMH, a TaKXkKe CTajla 9acThio Kapkaca 31anus [12].

ITpn NpPOEKTUPOBAHMM JIETKMX CTAJIBHBIX TOH-
xocTeHHBIX KOHCTpykmmi (JICTK) yumrteBaror Tpe-
OoBaHUs IOXKApHOI OE30MacCHOCTH, YCTAHOBIICHHBIC
B CHulI® Ha 31aHus pasmHYHOTO Ha3Ha4YeHWs. Jlerkue
CTaJIbHBIC TOHKOCTCHHBIC KOHCTPYKIIUMH IIPECACTABIIA-
FOT CO0OM KapKac U3 TOHKOM CTaIH TOMIUHON 3—4 MM.
Koncrpykuus JICTK nonyunna mupokoe NpuU3HaHHE
U CTaja MCIIOJb30BAaThCS VIl CTPOUTEIHCTBA KHUIBIX
37aHUA HEOOJBIIONW BBICOTHOCTH, CKJIAJ0B, aBTOCTO-
SIHOK, TOPTOBBIX IIEHTPOB, OOJbHUIL, MIKOM U 1p. [13].
OOBbsIcHsIETCS TaKasl MOMYJIIPHOCTh HECKOJIBKUMH I10-
JIO)KUTEITBHBIMH MOMEHTAMH — 3/[aHUSI, BO3BEACHHbIC
¢ npumenerneM JICTK, ommgaroresi reoMmeTpraeckon
TOYHOCTBIO, JIETKOCTHIO KOHCTPYKIIMU U OTCYTCTBUEM
ycanku. [Ipoctora cO0pKH, KOMIAKTHOCTh KOMITJICKTY-
IOUIMX ¥ OTCYTCTBUE HEOOXOAMMOCTH B I'PY30II0bEM-
HOH U TSKEJION TPy30BOM TEXHUKE MO3BOJISIIOT yCIel-
HO mcronb3oBath JICTK mms mpucTpoek, HaaCTpoek
C MOBBIIIEHUEM ATAXKHOCTH IIPU PEKOHCTPYKIUH.

Kapxkacsr u3 JICTK ¢ tunosoii ornenkoit 6e3 uc-
TIOJTb30BAHUS JIETKOBOCIIIIAMEHSIOIINXCSI MaTepHajioB
C YCIIEXOM HPOXOAAT IMOXKAPHBIE MCIBITAHUS U OTHO-
caTcss K coopyxeHusMm III creneHuM OrHecTOMKOCTH

¢ TexHUUECKHI PErIaMEHT O TPeOOBaHMSIX MOKAPHOU Oe30-
nacHocTH : PenepanbHbiii 3akoH oT 22.07.2008 Ne 123-03
(mocnenHss peaaKiys).
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¢ npenenoM oruecrorikoctu R 45/E 15 u kitaccom mo-
skapHoit onacHocT KO (45). B 30Hax ¢ Hanbosiee BbI-
COKMM DPHCKOM BOCIUIAMEHEHHS (KOTEIbHBIC, KYXHH)
MOYKET TIPUMEHSTHCS TOTIONHUTEbHAS 3aIUTa B BUIC
€IIIe OJTHOTO CJIOSl OTHECTOMKHUX IIUT. Kpome Toro, KoH-
ctpykruBHbie ocobeHHOcTH JICTK 0TBE4aroT BRICOKHM
TpeOOBAHUSM IO B3PHIBOOC30IMTIACHOCTH M TIOTOMY IITH-
POKO HCIOJIB3YIOTCS ISl CTPOMTENIBCTBA KOTCIIBHBIX,
KOMITPECCOPHBIX, 3aIPABOYHBIX CTAHIINHN U APYTHX CIIe-
AaIbHBIX 3TaHUH.

PE3VYJIBTATHBI HCCIEJOBAHMUA

Paccmarpusas JICTK ¢ touku 3peHust s3Heprosd-
(heKTUBHOCTH, 110 CPABHEHHIO C JIFOOOU IPYTOH CTPOU-
TEJILHOI TEXHOJIOTHEH, I0Ka3aTelH TeIUIoNnoTeph ObUIN
HaMMEHBIINMH, TaK KaK HCIIOJB30BaHHE TEPMOIPO-
(e, TETIOW3ONAINY, TAapO3aIIUTHOW M BETPO3a-
IIUTHOM MEeMOpaH B CTEHaX W MEPEKPBITHAX MO3BOJISET
YCTPOHTH M3 OrPaykKAAIOIINX KOHCTPYKIMH cBOeoOpas-
HBIH TEPMOC, KOTOPBIA B 3aKPBITOM COCTOSIHUHM MOKET
XPaHUTb TEIUIO 10 2—3 CyTOK, HE TPeOys JOMNOIHNUTEIb-
HOTO OTOIUICHHS, a B KapKOe BPEeMs Tofia CyIIIeCTBEHHO
CHHU3UTh MOTPEOHOCTh B KOHAUIMOHNPOBAHHUH.

Koncrpyxkmmro JICTK cmeno MoXHO Ha3BaTh KO-
JIOTUYHOM, TTOTOMY YTO KapKac ¥ MHHEPAJIOBATHBIC TUIH-
TBl BHYTPU HETo TOJUIAIOTCSI BTOPHYHOW TepepaboTke
U MOTYT OBITh [TOJIHOCTBIO MIEPEPA0OTaHBI B HOBYIO IPO-
JyKIHio. B kauecTBe Hapy>KHO# OOLIMBKY Kapkaca CTeH
Ha ocHoBe JICTK MoxeT mpuMEHSATHCS OONBIIMHCTBO
COBPEMCHHBIX aTMOC(EPOCTONKIX MaTepHUaliOB: Caii-
JIVIHT, TIPO(HACTHII, COHIBHY-TIAHEIH, (PHOPOLIEeMEHTHbIE
nanesy u jip. [14]. Bo BHyTpeHHel 00mMBKe TakKe Uc-
HOJIB3yeTCsl OOJIbILIOE pa3HOOOpa3ue MarepualioB, BbI-
00p KOTOPBIX OCTAeTCs 3a MOTpeduTeneM, HO, KaK mpa-
BWJIO, TIPEAIOYTEHHE OTAAETCSI HKOIOTHYECKH YHCTHIM
MaTrepHaaM.

BHyTpH Kapkaca B KauecTBE yTEIUINTEISI HCIIOb-
3yI0TCSl MUHEpasbHas WK 0a3ajabToBasi Bara, KOTopas
CUMTAETCS AaHTHAJIJICPIeHHOH, KaK U CTalb JUIs KapKa-
ca. CHIKEHHE COBOKYIIHBIX PACXOI0B HA CTPOUTEINb-
CTBO, dHEpProcOepexeHne Mpu IKCILTyaTalluu 3JaHus
nemaet TexHonoruro crpoutenserBa JICTK nHanbonee
9KOHOMHUYHOW CPEeH CYIIECTBYIOIIUX U OoJee IMOIX0-
JIIIEH Ul pEeKOHCTPYKIIMU CTAapbIX MPOMBIIUICHHBIX
00BEKTOB.

B ob6mactu (acamHoro yremsieHus TpeOOBaHUS
K TI0’Kap00e30IacHOCTH OOBEKTOB OMPE/IeTICHBI B TEXHHU-
YECKOM perIaMeHTe, KOTOPBII MPEAIICHIBAET HEOOXOIH-
MOCTbH IIPHOPUTETHOTO BBITIOJIHEHHS TPOTHBOIIOKAPHBIX
Meponpusatuit. TOCT 31251-2003 ycranaBIMBaeT Kjiacc
NO)KapHOH ONACHOCTH HAPYXHBIX CTEH MPH HAIUYUU
BHEIIIHEN U30JSAIMH, OTAESIKN TONIHHON O6omee 0,5 M,
OKJICHKH M OONMIIOBKH. A Takke JIaeT peKOMEHIAINn
Ha OCHOBE JIaHHBIX, ITOJYYCHHBIX B PE3YJIbTaTe OTHE-
BBIX MCIIBITAHNH, 110 TPUMEHEHHIO TeTIOM30ISALIOHHBIX
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CHUCTEM IS 3/IaHUM ONPEIEJICHHOI0 Kjlacca MOoXKapHOU
OTACHOCTH U BBICOTHI .

OnmHOM W3 OCHOBHBIX MPOOJNIEM IMOXKapHOU 0e30-
MacHOCTH (hacagoB JIFOOBIX THUIIOB OCTAETCS HCIOIb-
30BAHUEC TOPIOYUX TCIUIOMU3OJIAIIMOHHBIX MaTCpHalioB.
Jns mrykaTypHbIX (acajoB IIaBHYIO Yrpo3y IMpen-
CTaBJIIET OBICTPOE pacIpOCTpaHEHHE OTHS 1o dacamy
1 Ha JIpyTUe 3TAXH 31aHHUS B TOM CIIy4ae, eCli puMe-
HSIETCSl KOHCTPYKIHUSI CHCTEMbI TETUIOM30JISLIMN HA OC-
HOBE IEHOMOJNCTUPOIIA.

CornacHo 'OCT 30244-94 neHOnOnIMCTUPOI OT-
HOCHUTCS K rpymie roprounx Marepuainos (I1-I'4) n Boc-
mwraMeHsieTcs npu temmneparype 220-380 °C, a camo-
Bociamensiercst mpu 460—480 °C.

ITpu Temneparype 280-290 °C HaunHaeTCs TepMO-
JIECTPYKIHSI TIEHOTIOINCTUPOIIA C BBIJIETIEHHEM TOPIOYNX
ra3oB, KOTOPHIE CTAHOBSTCS eIlle OOJIBIINM KaTalnu3aro-
poM pacripocTpaHeHus orus. K Temnon3omsiny B KOH-
CTPYKIIMU HABECHBIX (bacaleLIx CHUCTEM TPUMCHAIOTCA
erie Oosiee cepbe3Hbie TPEeOOBAHMSI MTOYKAPHOH Oe3o1ac-
HOCTH, TaK KaK B BO3/IyIIHOW NPOCIOWKE MEKTY CIOEM
YTEIUTUTEIS 1 OOMIIOBOYHBIM CJIOEM BO3HHKAET BOCXO-
JsIIIee ABMKEHUE BO3yXa U, €CIIU TETUION30JIIIMOHHbINA
marepuai FOpIO‘[I/Iﬁ, TO OI'OHb B CYHUTAHHBIC MUHYTBI MO-
JKET PacrpoCTPaHUTHCS 110 (acay BCEro 3aaHus.

[TosToMy B BeHTWIMpYeMBbIX (acanax peKOMEH-
JyeTcs IPUMEHSATh YTEIUTUTENN Ha OCHOBE KAaMEHHOU
BaThbl, KOTOpas CIIOCOOHA BBIIEPKUBATh TEMIIEPATyPy
10 1000 °C. B aTom citydae TemIon30sIIIMOHHBINA MaTe-
puan OyJeT NmpensiTCTBOBAaTh PACpPOCTPAHEHHIO OTHS,
YTO MOBBIIIAET KJIACC MM0XKapoOe30MacHoCTH dacaa.

Eme omHuM ciioeM B BEHTHIMpyeMOM acaie,
KOTOPBIA CUUTAETCSI TOPIOYUM MaTEpHaIoOM U OBICTPO
BOCIUTAMCHACTCA, CUUTACTCA BETPO3allIUTHASL MeM6pa-
Ha, XOTs ee (PYHKIMS 3alIUTUTH TETTIOU30JISIIHOHHBINA
CJION OT OCa/IKOB M HaMOKaHus1. lIMeHHO BaroBeTpo3a-
IUTHAsE MeMOpaHa ChIrpajia poilb «3aKKEHHOH Crmd-
KI» TIPH BO3TOPAaHUU CaMOTO BBICOKOTO 3/IaHHUS B IICH-
Tpe . I'po3usiii B 2013 . (puc. 4).

PemenneM maHHOTO BONpOCa CTANO YMEHBIIIE-
HUE TUTPOCKOITMYHOCTH TEIJIOU30JISIINH 32 CUET yBe-
JUYCHUS €€ IUIOTHOCTH, YTO TO3BOJISIET MCKIIOYHTH
MeMOpaHy U3 KOHCTPYKTHBA. BoJNbIIMHCTBO 00IUII0-
BOYHBIX aJFOMHHHMEBBLIX KOMITIO3UTHBIX MaHeJel Tak-
)K€ HE INPOLUIM HATypaJbHbIC OTHEBBIC HCIBITAHUS
no 'OCT 31251-2003, koTOopble OTHOCSTCS K FpyIIe
roprouectd ['4, Tak Kak UX BO3TOPAHHUE IMPOUCXOAUT
npu Temneparype 120 °C. B kagecTBe JOMOTHUTENb-
HBIX TPOTHBOMNOXAPHBIX MEPONPUSTUH ClIennaIu-
CTBl PEKOMEHAYIOT YCTPOHCTBO NPOTHBOIOXAPHBIX
KOpOOOB 10 MEPUMETPY COTpsDKEHNUs (acana ¢ OKOH-
HBIMH NTPOEMaMH, KOTOPBIE 00paMIISIIOT KOHTYpP OKHA

" PexoMEHJAIMH 110 TIPOCKTHPOBAHHUIO HABECHBIX (hacaHbIX
CHCTEM C BEHTHJIMPYEMBIM BO3JYIIHBIM 3a30pOM Ul HO-
BOTO CTPOMTENHCTBA U peKOHCTpyKuuu 3nanuit. 2002. URL:
https://lidermsk.ru/media/documents/44/445£822a59d9¢131b
abd3dd587a7920f.pdf
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Puc. 4. Iloxap B «I'po3ubiii-Curm»

W CiyXar Juis U3MEHEHHUs TpaeKTopuH Qaxelya ria-
MEHH, BBIPHIBAIOLICTOCS W3 OKOHHOI'O MpoeMa IpH
BO3TOpAHHHM MOXKapa BHYTPH 31aHus. V3 o6nunoBoy-
HBIX MaTepHaJioB CIELUAIHUCTHI 110 MoXKapobe3ornac-
HOCTH BBIJICJISIIOT KEPaMOTPAaHHT, KaK MOTCHINATLHO
OIaCHBIIl MaTepuall Ui BHEIIHETo cios. OmacHOCTh
K€paMorpanurta COCTOUT B TOM, 4YTO, ABJIAACH HErO-
pIOYMM MaTepHualioM, IpU HarpeBaHWM OH pacTpe-
CKMBAeTCs, B PE3yJbTaTe Yero MOXET IPOHU30HTH
yacTuyHoe oOpymenue Qacana. [IpoexTuposanue
(acagHON CUCTEMBI JOJDKHO OCYIIECTBISITHCS C yUe-
TOM OCOOCHHOCTEH M (DYHKIIMOHAIHHOCTH 3aHMS,
a MOHT&)X C YeTKHM COOJIOfIeHneM TeXHoJoruu [15].
OTn TpeboBaHUS B PaBHON Mepe MPUMEHUMBI Kak
JUISE BEHTHJIMPYEMBIX, TaKk W JUIsl MITyKaTypHbIX da-
CaJIHBIX CHCTEM.

PeKOHCTPYKIIHsI TPOMBINIICHHBIX 00BEKTOB, KaK
MpaBUJIO, 3aTPArvBaeT BCE OCHOBHBIC DIICMEHTHI 3/1a-
HUS — (yHIaMEHT, KPOBIIO, cTeHbl, (acan. PexoH-
cTpyKuus (acaJHON 4acTH 3aKIIOYaeTCs B IIAHH-
POBOYHBIX M KOCMETHYECKHX paboTax — OKpacke,
OLITYKaTypHBaHUH, OOJUIIOBKE COBPEMEHHBIMH Ma-
TepuallaMH, YTCIUICHUH, CO3IaHIH JIOTIOTHUTEIBHBIX
NPOEMOB JIBEpel U OKOH, a MHOT/Ia U B TIOJIHOW 3aMeHe
OrpaXkJIAI0IINX KOHCTPYKLUI. B npoMBIIITIeHHBIX 312~
HUSIX CIOCO0 JKCIUTyaTallui COOPYKEHHI OnpeernseT
BBIOOp MeToma pekoHCTpyKnuH. CymecTByeT MEeTOx,
KOTJla OCTAHOBKa MPOW3BOJICTBA HEBO3MOXKHA MJIN
9KOHOMHYECKH HEBBITOHA, T.€. pECTaBpaIHs JOJDKHA
MIPOMCXOANTH Ha 0OBEKTE, T/Ie IPOU3BOJICTBEHHBIC 11~
KJIbl HE MIPEKPALIAIOTCs, U IPH CTPOUTEIHCTBE B 371a-
HuK OyAyT NMpUCYTCTBOBAThH JoAW. B aTom ciyuae

Ha HayaJIbHOM JTarle Uil MUHUMH3aluH OTEPh 3aKa3-
YHKa IPOEKTUPOBIIUKY HAJ0 YCIOBHO Pa3OHTh 3/1aHNE
Ha y37bl (MU 30HBI) U pa3paboTaTh YETKYIO MOCIe-
JOBATCIbHOCTH BBIIIOJTHCHUSA pa60T Tak, '-ITO6I)I 6I)IJ'II/I
YUTC€Hbl MUHUMAJIbHBIC IEPEMECILICHU A CTpOHTeJ’leOﬁ
TEXHUKHU ¥ 000py/I0BaHUs U3 30HBI B 30HY, IIPEyCMO-
TPEHBI JJOTIOJHUTENbHBIC ITyTH JBHIKEHHS TIEpCOHaa
WJIH JOTOJHNTENIbHBIC BXOABI M BBIXOJIBI.

3aja4a CBOAMUTCS K TOMY, YTOOBI JIOKJIN30BATh pe-
CTaBpallMOHHBIE PA0OTHI, OTPAHUYNB UX OAHOHW 30HOM,
MIOKa B JIPyTrO# 30HE MPOAOJIKAIOTCS TPOU3BOICTBEH-
HBIE TIPOIIECCHI; MPETYCMOTPETh MEPOTIPUSATHS U AOTION-
HUTEIbHBIE KOHCTPYKIIMN, KOTOPBIE CHU3ST IIyMOBOH
a¢dekT oT paboT, 3aIUTAT OMEIIEHHUS, 000pyI0BaHHE
U COTPYAHHUKOB OT CTPOMTENILHON MBI, pa3paboTaTh
OTHE3AIUTHBIC MECPOIIPUATUA MOBBIIIICHHON CTCIICHH,
TaK KaK CTPOUTENIbHBIC M CBapOYHbIE PaOOTHI BCEraa
SIBIISIIOTCSI TIOTEHIIMAIBHO OTMACHBIMM BHJaMH padoT;
COBMECTHO C 3aKa34MKOM yCTaHOBHUTH I'pauk padoT
C y4eTOM pa3pelIeHHOTO BPEMEHHU IS IPOBEICHUs
LIYMHBIX CTPOUTENbHBIX padot [16]. Eciu pecraBpu-
pyeMoe 37aHue He OTHOCHUTCS K YUCITY apXUTEKTYPHBIX
MIAMSTHUKOB, TO TEXHOJOTMUYECKUI LUK HOATOTOBKH
CTEH K PEKOHCTPYKIIMH OOIEr4aeTcs U yIeeBIsieTcs:”.
[TpoucxXoanuT 3TO ¢ MOMOIIBIO CHENHATBHBIX CPEACTB
B HECKOJIBKO ATAIOB!

* yHauseTcs BEPXHUHN CIION KPaCKH MU MOOETKH
C HCIOJIb30BaHHEM COBPEMEHHBIX arpeCCHBHBIX CO-

8 Dranel nogrotoBku Qacanos st pecraBpanmu. URL:
https://efee.ru/about/articles/etapy-podgotovki-fasadov-
dlya-restavratsii/
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CTaBOB, MOCJIE YETO0 KPAcKy CMBIBAIOT WJIM CUHUINAIOT
Bpy4HYIO;

* CHHMMAETCsl LEMEHTHBIH IITYKATypHBIH CI0M UH-
HOBALIMOHHBIMU COCTAaBaMH, B YaCTHOCTH, C MIOMOIIBIO
OpPTaHUYECKOW CYIB(OKHCIOTH, KOTOpas pa3Msrdaet
OTZETIKY, a 3aTeM TaK)Ke BPYUYHYIO CTEHY CUHIIAIOT WIIN
CMBIBAIOT;

* C IENBI0 PeCcTaBpPallUy KUPITUYHON KIIAJKH I10-
ClIe OYHCTKH OT TPS3M W HACIOCHUH CIeHHaTbHBIMU
COCTaBaMH, JUIsl 3aKPEIUICHHsI YacTH CTEHBI ee 00pa-
0aTBIBAIOT CIEIUANBHBIMUA IACTAMH, COACPIKAIIMMU
(¢bTOpHIBI aMMOHHS C 3aryCTHUTENIEM, a 3aTeM TarKe
BBIMBIBAIOT UX;

* YIANSIOT TPHOKOBHIE OTJIOKEHHS, IUICCCHb
U MOX MEXaHMYECKHM CIOCOOOM B JBa pa3a ¢ MOMO-
I[bI0 PacTBOpPA, OCHOBOM aKTHBHOIO KOMIIOHEHTa KO-
TOpPOTO SIBJISIETCSA OOp M YCTBEPTHYHBIC aMMOHHEBEIC
COCIMHEHHUS,

* BBICOJIBI HA KUPITMYHO KJIaJIKe 3a4MIIAI0T U 00-
pabaThIBAIOT OJMTOMEPHBIM PEaKIMOHHBIM PaCTBOPOM
CHJIOKCAaHa, 4TO ITTO3BOJISIET TOKPBITh KUPIIAY CIICIH-
aJIbHBIM 3aIIUTHBIM CIIOEM;

* pa3pyILICHHBIH OSTOH OYMIIAIOT OT TPS3U U CTa-
PBIX HOKPBITHI € MOMOLIbI IECKOCTPYWHOIO WJIU THU-
Jpoabpa3rBHOTO METO/IA;

* TPEUIMHBI U KPYITHBIC Ae(QEeKThl OCTOHA 3a1eIIbI-
BAIOT CIICI[AIEHBIM PEMOHTHBIM PAaCTBOPOM;

* JIJIsl BOCCTAHOBJICHUS OETOHA MPHUMEHSIIOT METO]
TOPKPETUPOBAHUS WJIM TOPKPET-OCTOHUPOBAHUS C TIO-
MOIIIBIO CTICITHAIEHONW CMECH U3 TOPTJIAHALIEMEHTA, 3a-
NoJTHUTENS (TIecKa, eOHs, TpaBHs), TNIACTU(HUKATOPOB
1 YCKOPHTEJIEH TBepACHUS.

[Tocne mMOATOTOBKHM MOBEPXHOCTH K PEKOHCTPYK-
LUU TPHUCTYNAIOT HEMOCPEACTBEHHO K PEKOHCTPYK-
TUBHOMY 3Tamy, JJIi KOTOPOTO METOJ IITYKaTypPHOTO
(hacaga Hambosee 1enecooOpa3eH, Tak Kak IMO3BOJISIET
U YTEIUIUTHh OOBEKT, U BOCCO3JaTh NEpBOHAYAIBHBIN
apxutekTypHbIi Bu. LlTykarypHble dacaisl He Tpe-
OyIOT JOTIOTHUTEIBFHOTO KapKaca, ¥ TEIUIOM30JIAINOH-
HbIe MaTepHabl (PyJTOHHBIE UM IUIUTHBIC) HAHOCTCA
cpa3y Ha CTeHy. PynoHHBIN MaTepwal pacKaThIBaroOT
[0 TIOBEPXHOCTH WJIM BBIPE3aIOT 3JIEMEHTHl U3 HETO
U KpEIAT K CTeHE CIEeNUAIbHBIMU JI00EISIMU B LEISX
WCKJTFOUCHHSI TPOBHCAHUS MaTepuana. [[IuTHBIA yTe-
IUTATENb KPETIAT TaKkKe K CTEHE CIEIMaIbHBIM Kpere-
KOM C KPYIVIBIMH HUISIIKaMU. MIHOTNA U TOT, U pyroi
YTEIUTUTEIh MOXKET OBITh MPUKIICEH K CTCHE CIICI[HAITb-
HBIM 3acThIBarOInM kiieeM. [Tocne ykmagku yTemu-
TeJsl €ro MOBEPXHOCTh 3aKPHIBACTCSA U OTAEIBIBACTCA
WA OONHIIOBBIBACTCS OTICIIOYHBIM 3AIIUTHBIM CIIOEM
13 pa3jIMuHbIX MarepraioB. « MOKphIi» ¢acam mporie
Ha3bIBAIOT IITYKATYPHBIM (acajioM WM «ITUPOTOM»,
TaK KaK OH MPEJCTaBISET COOOH KOHCTPYKITHIO CIIOCB,
HAHOCHMBIX ITOCTETICHHO OJIFH 3a JPYTHUM: CHadamia Te-
TUTOM3O0JISIIIMS, 3aTeM KJIeH U IUTaCTUKOBBIE I00es, 3a-
TEM apMUPYIOIIYIO CTEKIIO CETKY 3aKPEIUISIOT KIICEBbIM
pacTBOpPOM, 3aTEM OCHOBHOH CJIOW IUTYKaTypKH, ITPYH-
TOBKU U Kpack# [17].
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Ecmu mo mpoexty HeoOXOOuMO NpHIATh PEKOH-
CTPYUpPYEMOMY 37IaHUIO0 HOBBIM BHUJI M CTUJIb, CIIPSATATH
HENPUIVISIHBIA cTapblii OeTOHHBIH (hacaj] 3a coBpeMeH-
HBIMH SIPKHMH OTAEIOYHBIMHU TTAHEISIMH, TO OCHOBHBIM
METOJIOM OyJeT yCTpOMCTBO HABECHOI'O BEHTHIIHpYeE-
Moro ¢acana. KoHeuHo, npeaBapuTeIbHO HEOOXOIH-
MO pacCUUTaTh yBEIMUCHNE HATPY3KH 32 CUET KapKaca
1 OOJIMIIOBOYHOTO MaTeprana Ha CyIIeCTBYIOUTHA 00b-
€KT U, €CJIN BCe HEeOOXOIMMbIE PacueThl ¥ IIPOBE/ICHHBIE
METOJbI MO YCHJICHHUIO TPyHTa M (pyHZaMEHTa IMO3BO-
JIIIOT MCIOJB30BATh JIaHHBIM METOJ PEKOHCTPYKLIUU,
TO BBIOOP ITOH CHCTEMBI IIPUIACT PSIJI ITOJIOKUTEIBHBIX
CBOHCTB PEKOHCTPYHPYEMOMY OOBEKTY:

* 3aIUTa OT BHEHIHUX arMOC(EepHBIX BO3JCH-
CTBUI;

* CHI)KEHHME pAacXo/0B Ha OTOIUICHHE 3a CYeT
YKJIKH TI0J1 OOJIMIIOBKY CJIOS YTETIIIUTEIS;

* coziaHue KOM(QOPTHOTO MUKPOKJIMMAra BHYTPH
MIOMEIICHUH, TaK KaK 3a CUYET €CTCCTBCHHOW BEHTHIIS-
muu Qacajga MoAmepKUBaeTCS TepMou3oIInus, dacan
CTaHOBHTCSI COJHIE3AIUTHBIM SKPaHOM;

* TIOBBIIICHUE 3BYKOM3OJALUM CTEH B JBa pasa,
YTO OCOOEHHO aKTyallbHO JIJISl IIEXOB C IIYMHBIM TIPO-
W3BOJICTBOM;

* obecrieyeHue MMOXKapHOW OE30MaCHOCTH TPH HC-
TMOJIb30BaHUN HETOPIOUNX 0a3aJbTOBLIX MaTOB B Kade-
CTBE TEIUIOM30JISILIMOHHON MPOCIIONKH;

* M3MEHEHHE BHEIIHETO BHAA 00BEKTA, CO3JaHUE
YHHKAJILHOTO, HEIIOBTOPUMOTO JIn3aifHa 3a CUeT npume-
HEHUS! 1 KOMOMHUPOBAHUS OT/IEJIOYHBIX MaTepUAaIOB.

Crroco60B MOHTaXxa (acaTHbIX CHCTEM CYIIECTBY-
€T MHOTO, U 3aBHCST OHH, MPEXKJEC BCEro, OT BHUJA 00-
JIMIIOBOYHOT'O MarepHaja U PeKOHCTPYHPYEMOW CTEHBI.
BrIBatoT BapraHThI, 9TO HA OAHOW CTEHE 3aHUSI MOKHO
[IPUKPENUTH KPOHIUTENHHBI K CTEHE, a HA APYTOi, KOTO-
past BBIIOJIHEHA U3 KPYITHO(POPMATHOTO KUPIINYa C I10-
JIBIMH OTBEPCTUSIMU BHYTPH, KPEITUTh BEHTHIINPYEMbIH
(acan Hesb3s. B 3TOM citydae CyIecTByeT TEXHOIOTHSA
KpeIuIeHHs BeHT(Aaca a K MOHOJIUTHBIM MEKITaXKHBIM
nepekpeITisiM. CaMi KapKacHbIE CHCTEMBI KpEISITCS
Ppa3HbIMU crocodamMu B 3aBUCUMOCTH OT BHUa MaTrepua-
J1a, HarpuMep, Npo(uIIN U3 OLMHKOBAHHOM CTAJIM MOX-
HO KPEIUTh BEPTHKAIBHO U TOPU30HTAIBHO, TTO3TOMY
Ha Qacanax coOMparoTCsi HEKHE «KIETKW» U3 MPopu-
Jel. A xapkac M3 aJIOMHHUS BO3MOXKHO NPHUKPEITUTH
TOJIBKO BEPTHKAJIBHO C JIFOOBIM mIaroM. MIMeHHO naH-
HBIC pa3Inursd B UCIIOJIB3YEMbBIX MaT€puajiax ajsd BEHT-
(hacaja co31ar0T MHOXKECTBO METOZ0B MOHTaXa M Kpe-
TUICHHS HABECHBIX (pacasoB, 3TO TEXHOJIOTHU:

* KPEIUICHUs KEpaMOTPaHUTa Ha KIIIMMeEpax;

* MOHTa)ka KacCeTHBIX (pacasos;

* MOHTaXa JINCTOB (PHOPOIIEMEHTA Ha 3aKJICTIKH;

¢ KPCIJICHUA KIIMHKEPHOI'O KUPpIIKYa Ha IJIAHKY,

* MOHTa)ka HaTypaJbHOTO KaMHS CKpPBITBIM CIO-
cobom;

* JIpyTrHe TEXHOJIOTHH, WHANBUAYAIBHO pa3pado-
TaHHBIE /ISl KPEIUICHHS] CTEKIISTHHBIX, METAJNIMYECKHX,
KOMITO3UIIMOHHBIX ¥ MHBIX MTaHEJeH K CTCHE.
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[Tpu mo60oM MeTo/Ie KPETICHHST BEHTUIINPYEMOTO
(acaga K CTeHaM MEPBBIM 3TAIIOM SIBISIETCS Pa3MET-
Ka ¥ HAaHECEHUE KOHTPOJIbHBIX TOYEK ISl KPEIUICHUs
C TIOMOIIBIO PYJIETKU WJIM JIA3€PHOTO YPOBHSI, CTPOTO
ciienyst JaHHBIM IIPOEKTa. 3aTeM 110 pa3MeTKaM 3aKpe-
IUISIFOT KPOHIUTEIHHBI ¢ HOMOIIBI0 AHKEPOB C UCTIONb-
30BaHMEM MApPOHUTOBOW NMPOKJIAIAKU, KOTOpas Ipe-
MATCTBYET HOSIBICHUIO MOCTHKOB XOJOJa B CTEHE.
BakHbIil MOMEHT Ha JaHHOM JTalle — BBIHOC KPOH-
ITEHHOB Ha Pa3HYyIO JIMHY C y4€TOM HEPOBHOCTH
CTEHBI, ATO €IlI€ OAMH ITOJIOKUTEILHBI MOMEHT BEH-
THIIHpYyeMOoro ¢acazia, Tak Kak MO3BOJISIET KOMIECHCH-
pOBaTh HEPOBHOCTH MOBEPXHOCTH. 3aT€M KPEMUTCS
TEIUIOM30JIALINS TIPU TIOMOIIH Jro0erneil n yacto aus
YBEIUUEHUS TETUIOM30JIILIUHOHHBIX CBOWCTB €€ MOHTH-
PYIOT U3 JIByX CIIOEB, pacroJjaras clIOu cO CMEILIeHH-
€M OTHOCHTEIBHO IpyT Apyra. BepxHuii cimoil BEIOH-
paroT MOBBIMIEHHOM IOTHOCTH OT 80 1m0 120 KI/M3,
HIDKHHUH CITOW — € TUIOTHOCTBRIO He MeHee 50 Kkr/m>.
Kak Obu10 cka3aHO BbIIIE, HCIOJIB30BAaHUE BETPO3a-
IIUTHOW MEMOpAaHBI ABISETCS MOKAaPOOMACHBIM (haK-
TOPOM, MOATOMY 1[eJIeCO00pa3HO BBHIOPATh BEPXHUM
CJIOH YTEIUTUTENsl C KAIINPOBAHHOM MOBEPXHOCTHIO,
KOTOpas 3alIUTUT M30JIIHUIO OT BeITyBaHus. Cieny-
IOIIUM 3TAaIlIOM MOHTaXxa 6y):[CT MOHTAaX HaIllpaBJIAIO-
IIMX 10 Pa3HBIM CXeMaM B 3aBHCHMOCTH OT BbIOpaH-
HOTO MPO(HIST — TOPU30HTAIBHO, BEPTHKAIBHO WIIH
MEPEKPECTHO C TIOMOIIBIO HEPIKABCIOIIHUX CaMOPE30B.
3anpemeHo MCIoIb30BaHNE OLMHKOBAHHBIX CaMo-
pe3oB. Kpemnex MoxeT ObITh MO0 M3 HEpIKABEHKH,
00 U3 aNIOMHMHUSA. Eciu cCMOHTHpPOBATh aJllOMHUHU-
€BbIIl KapKac OIMHKOBAHHBIMH CaMOpe3aMH, TO Me-
CTO KPEIJICHHS MPOTHUET 32 TOJ], IIOTOMY 4TO pa3HbIe
MeTaJUTBl (UePHBIH U IBETHOW) BCTYMAIOT B XMMHYE-
CKYI0 rajbBaHuueckyto peakuuto [18]. M nocnenuuii
9Tanm — MOHTHpOBaHHE OOIUIIOBKU (acama, KOTopas
KPETHUTCS M0-Pa3HOMY B 3aBUCMOCTH OT BHIOPAHHOTO
Marepuala: Ha KISIMMEpBI, pO(QUIN, KapeTKH, TOPH-
30HTaJbHBIC IIAaHKK. BeHTHIMpyeMsIit (hacag MOKHO
MOHTHPOBAThH B JIF000€ BPEMsI TO/Ia U MPH JIIOOBIX TEM-
reparypax, 4To TakKe CIIY)KHT €ro IMPeuMyIIeCTBOM
TIPHU PEKOHCTPYKINH 3JaHNH.

V3mMeHeHre NpOCTPaHCTBEHHO-apXUTEKTYPHOU
YacTH PEKOHCTPYHPYEMOTO OO0BEKTa BBIMOJHSIIOT
gaie Bcero ¢ nmomoineio texaosorun JICTK. DTo
MO3BOJISIET B KOPOTKHUE CPOKH PACIIMPUTH MM HaJI-
CTPOUTbH ITPOU3BOACTBEHHOE ITOMEIICHNE, & BHEITHUN
OTACIOYHBIN MaTepuan IPUMEHUTh TOT K€, YTO U AJIs
PEKOHCTPYKLIMM OCHOBHBIX HeCyluX CTeH. Tem ca-
MBIM BU3yaJbHO HEBO3MOXHO OyIeT IOHSATH IOcie
PEKOHCTPYKINH, KaKne pa3Mepsl U (OPMBI UMEIO
31aHue nepBoHadanbHO. CTEHBI 3/JaHHUH 10 TEXHO-
norun JICTK npexncraBmnsitor cob60oii KapKkacHyIo Ia-
HEJb C HAITOJHUTENIEM BHYTPH U3 MUHEPAIbHON BaThI
U ABYXCTOPOHHEH OOIIMBKOM.

Kapxac cren JICTK cocrout 3 croeunsix C-o0Opas-
HBIX TepMornpoduieit ¢ marom 600 MM, 3aKpeTICHHBIX
B TOTIEpEeYHbIC HarpasIsitoiine npoduau [1-o6pasnoro

cedyeHMs. B kapkacHOI crcTeMe MPOYHOCTh, KECTKOCTh
U YCTOMYMBOCTH 3[JaHUSI CO3/1Al0T MPOCTPAHCTBEHHBIE
pamMHBbIe KapKachl. JKeCTKOCTh HEBBICOKHX 3[aHUi 00e-
CIICUMBAETCS TIOTIEPEUHBIMU paMaMK — (epMamMu, a Juist
yCTOﬁ‘IHBOCTM B IIPOJO0JIbHOM HaITpaBJICHUU UCIIOJIB3YIOT
JKECTKUH JUCK MOKPBITHA — BCPTUKAJIbHBIC MCTAJJIMYC-
CKHE CBSI3H KECTKOCTH KPECTOOOPA3HOTO HIIH MOPTallb-
HOT'O OYEpPTaHMUSI.

[Ipodunu JICTK nMeroT BBEICOKYIO MPOYHOCTD,
W TIPU CpeIHEe IOTHOCTH ctanu 7,85 r/cm Bec 1 M2
Hecymero npoduist cocrasmsier okono 30—45 kr,
a Bec 1 M? roroBoro 3nanus B cpegneM — 150 kr.
JIerkoCcTh KOHCTPYKIIMU U HEOOJBIION BEC MO3BOJISI-
10T CHU3UTH HArpy3Ky Ha (QpyHJaMeHT WM HCIOJIb30-
BaTh €ro oOJyierdieHHy (HopMy, TeM CaMbIM pacCIIH-
PUTH BO3MOKHOCTU CTPOUTCIILCTBA HA HeCTa6I/IJ'II)HBIX
rpyHTax. Cpoxk ciayx6s! kapkaca JICTK coctaBuser
ot 50 mo 80 ;met u Gosiee, OH HE MOABEPIKEH OMOIIO-
THYECKUM BO3ACHCTBUAM, YCTOWYHUB K TpHOKaM, Ha-
CEKOMBIM U TPhI3yHaM’.

BobIIMHCTBO TPOMBIIIIEHHBIX 0OBEKTOB, TIOCTPO-
€HHBIX JI0 TIPUHATHSA 3aKOHa 00 YHEProdpPpeKTHBHOCTH
371aHHH, HE COOTBETCTBYET COBPEMEHHBIM HOPMATHBHBIM
TpeOOBaHMUAM K YPOBHIO TEIUIOBOIl 3aIUTHI HAPYKHBIX
orpaxkaaronux KoHcTpykuuid'’. Hanpumep, Ha TeppHTO-
prn Mocksbl 1 Cankr-IlerepOypra 3Ha4eHHs] CONPOTHB-
JICHUH Ternionepeiaye Hapy>KHbIX CTEH HE MPEBBIIIAI0T
1 m2-°C/Br (0,98 M?-°C/Brt st Mockssl, 0,94 m?-°C/Br
i Cankt-IlerepOypra). B 2000 1. ¢ yTBepskIcHUEM
CHull 23-02-2003 TpeboBaHUs K YPOBHIO TCIIOBOH 3a-
LIUTHI 3HAYUTENBHO Bo3pocnu 1 cormacHo CII 50.13330
TpeOyeMoe COIPOTUBICHHE TEIUIonepeaade MPUMEHH-
TENBHO JUTS KIIMMAaTHIECKUX ycnoBuit MockBbl n CaHKT-
[MerepOypra coctarisiet 2,99 m>-°C/BT.

Ha stomM ocHOBaHMHM Bce 3[aHUS, NTOCTPOCHHBIC
1o 2000 r., He yOOBIETBOPSIOT COBPEMEHHBIM TpeOo-
BaHMSAM, MOPAJIGHO yCTapenu W HYXJaloTCsl B PEKOH-
CTPYKLIMH. B HacTosiiee BpeMst pacyeT yJeIpHOTo pac-
XOJ[a TEIJIOBOM HEPrMu Ha OTOIUICHWE 3[JaHWil Bcex
BHJIOB 3a OTONUTEIBHBIN ce30H B Poccun npon3BoanT-
cs1 coracHo npunoxenuto I CHull 23-02-2003. Tak-
e pa3paboTaH HaMOHANIBHBIH cTanxapT PD, koTopeiid
YTBEPKIEH U BBelleH B Aelicraue lIpuxaszom denepansb-
HOIO areHTCTBa II0 TEXHHUYECKOMY PETYIMPOBAHUIO
u meTposnorun oT 25.10.2013 Ne 1211-cT.

% Coicoesa O.H. DNEKTPOHHBIH y4eOHO-METOANYCCKUM KOM-
IUIEKC 110 Y4eOHON JucuuIUIMHe «PEeKOHCTPYKIHMS 00BEKTOB
ApXUTEKTYpbl U TpanocTpoutenscTBa». Pasmen Il «Pexon-
CTPYKLHS TPOMBILIIEHHBIX 00bEKTOBY // Benopycckuit Hatu-
OHaNbHBIN TexHndeckuit ynusepcuret. 2019. URL: http://rep.
bntu.by/handle/data/57787

19 )Kypasnes /. Conporusienue remomnepenade cred. URL:
http://www.homeideal.ru/data/stenateplo.html#:~:text=
Uro6s1%200npenenuts%20conporuBnenneY20remnonepe-
naue%20ctens%2C,3nauenne%20conporusnenus %20te-
mtonepenade%20Bceii%20cTeHb

107

(0] € ONSS| LL'JON Surcascidge eaken



aveanoopaaeanne WOI. T1. ISsue 3 (40)

A.A. Medeedes

Hacrosiuii craniapr sBiseTcss MOITUPHUIIMPOBAH-
HBIM I10 OTHOIICHHIO K MEXKIyHapOJHOMY CTaHAAPTY
HCO 13790:2008. JlaHHBII pOCCUICKUI CTaHAAPT —
HOPMAaTHBHBIM JIOKyMEHT II0 pacdeTy TOAOBBIX 3aTpar
TEIUIOBOM U 3JIEKTPUYECKON SHEPruil Ha MojiepKaHue
MUKPOKJIMMAaTa B IOMEIICHUAX IIPHU OTOIIJICHUU WUJIN OX-
naxaeHnd. CTaHgapT NpeJHa3HA4YeH s

* OLICHKH COOTBETCTBHSI OT/ICIIBHBIX JIEMEHTOB CH-
CTE€M HOpMaM TOJJIEpP>KaHUsI HEOOXOIMMOTO MHKPOKIIH-
Mara ¥ TeIUTOBOM 3aIlNThI 3/1aHNS;

* CpPaBHEHUSI 9HEPTETUYECKHX XapaKTEPUCTHK pa3-
JINYHBIX AJITEPHATUBHBIX PEIICHUN MPOEKTUPYEMOTO
37aHNs;

* BBIICHEHUSI YPOBHS JHEPreTHYECKHX XapakTe-
PHUCTHK CYIIECTBYIOIINX 3/1aHNH;

* OLICHKHM IUTAHUPYEMBIX MEp MO IHEeprocoepexe-
HUIO B 3KCILUTyaTHPYEMbIX 3[aHUSAX C MOMOIIBIO pacue-
Ta SHEPronoTpedIeH s ¢ U 0e3 MPUHATHS Mep 110 dHEp-
rocOepeXeHHIO;

* IPOBEJCHMS NPOTHO3a IOTPEOHOCTH B PHEPTUHU
Ha PEerHOHaJbHOM HJIM HallMOHAJIHHOM YPOBHE C IIO-
MOIIBIO pacdeTa SHEPronoTPeOICHUS TUITHYHBIX 3/a-
HUM.

3AKJIIOYEHHUE U OBCYXIAEHUE

J1J1 IPOMBIIIJIEHHOTO 3/JaHUs C y4€TOM €ro TEXHO-
Joruit TpeOyeTcst OpraHn3aiys 0co0oro MpoCTpaHCTBA
NP HCITIONB30BAaHUN CHELHAIBHBIX aPXUTEKTYPHBIX
pELIeHUIl U MaTepHuaIoB C MOBBIIICHHBIMA HOPMaTHB-
HBIMHU TPeOOBaHUSIMHU.

CoBpeMeHHasl IPOMBIIIIJIEHHAs! apXUTEKTypa 4eT-
KO HalleJeHa Ha IPHUOPUTETHBIE 3a/Jaud IO OXpaHe
TpyZa 4eJIOBeKa, pallMOHAIbHOE pa3MelieHne pabounx
MeECT, 00OpyJIOBaHMS W TIPOW3BOACTBEHHBIX JIMHUM,
BCIIOMOTATENbHBIX U CIIy>KEOHBIX IIOMEILEHNUH U JIp.

[TpombInuieHHBIE OOBEKTHI B 3aBUCUMOCTH OT Ha-
3HAUEHUS Pa3/IeNAIOTCs 0 KalUTAIbHOCTH, 3TAXKHOCTH,
MIPOYHOCTH, JOATOBEUYHOCTH, OTHECTOMKOCTH U JPYTHM
TIPU3HAKaM.

CranmapTuzamus TPOU3BOACTBCHHBIX OOBEKTOB
B cepeauHe M KoHUEe XX B. MO3BOJMJIA CHU3HUTH 3a-
TpaThl Ha CTPOUTEIHCTBO, HO OOE3THYIIIA MTPOU3BOI-
CTBCHHYIO apXHTEKTYpY, CICJIaB €¢ HEeBBIPA3UTEIbHON
W CTaHJIapTHOM.

PexoHCTpyKIMA 30aHUS — 3TO MEPEyCTPOICTBO
C LIETIbIO MOJTHOTO MJIM YaCTHYHOTO M3MEHEHMs Ha3Ha-
YEeHHUs C yUETOM JlaibHelIIel NepCcneKTUBLI 3aHut .

[Tpn pexoHcTpykumu QacanoB dHaiie BCEro HC-
MOJIB3YIOT IBa OCHOBHBIX METOa — «MOKPBIID» C MpH-
MEHEHHEM MITYKaTYpHBIX PACTBOPOB M «CYXOil» WM
BEHTIUTUPYEMBIN C TPUMEHEHUEM KOHCTPYKTUBHBIX Ha-
BECHBIX JJIEMCHTOB.

B mpomecce peKOHCTPYKIMH U TPUCTPOCK MU
HAJICTPOEK IIUPOKO HCIOIB3YEeTCs KapKacHas CHCTeMa
JICTK.

OnHO# M3 OCHOBHBIX MPOOJIEM IMOXKApHOU 0e30-
MacHoCTH (acagoB JIIOOBIX THUIIOB OCTAETCS HCIOIb30-
BaHHUE FOPIOYUX TEIUIOM30ISALIMOHHBIX MaTepHAIIOB.

[Tpu BBIOOpE MeTOAA PEKOHCTPYKIIMH, KOT/Ia OCTa-
HOBKa NPOU3BOJICTBA HEBO3MOXKHA, MTPETYyCMaTPUBAIOT
MEpOIIPUATHS 110 CHIKEHHIO IIYMOBBIX 3(dekToB, 3a-
LIUTHI OT CTPOUTEIBHOM MBLIH, TOMOJHUTEIbHBIE OTHE-
3aIIUTHBIC MEPHI.

Ilepen pexoHcTpyKuueit pacagoB OCymECTBISIOT
TTOJITOTOBKY W 3aIIIUTY TTOBEPXHOCTU CTEHBI CIICIIHAIh-
HbIMH MeTomamu [19].

Merton mTykaTypHOTO (hacaja MO3BONIET yTe-
IUTUTh OOBEKT M BOCCO3/aTh NEPBOHAYAIBHBIA apXu-
TEKTYPHBII BUJ.

Ecnu HeoOXoanMo npuiare peKOHCTPYHpPyeMoMy
3[JaHUIO HOBBIH BHJI M CTHJIb, OCHOBHBIM METOJIOM OY-
JIET YCTPOWCTBO HABECHOTO BEHTHIIMPYyEeMOro dacaa.

JlerkocTh KOHCTPYKIIMM M HEOOJBIION BeC KOH-
crpykuuii JICTK pacmupstoT BO3MOXKHOCTH CTPOH-
TEJIhCTBA Ha HECTAOWIBHBIX TpyHTaX [20].

3manus, moctpoernsie 10 2000 r., HE YIOBICTBO-
PSIIOT COBPEMEHHBIM TPEOOBAaHUAM K YPOBHIO TETIIIOBOH
3aIIUTHl HAPYKHBIX OTPaKIAIOMINX KOHCTPYKIHNA, MO-
paNbHO yCTapeau U TPeOyIOT PEeKOHCTPYKITHH.
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OB ABTOPE: Alekcanap AnexcanapoBud MenBeaeB — IIOJIKOBHUK BHYTPEHHEH CITy>KOBI, HAaUaJIbHUK YIIpaBie-

HUSI HAA30PHOM JESATENBHOCTH M MPOQHIAKTHYECKONH PabOThl, IIaBHBIN TOCYAapCTBEHHBIH MHCIIEKTOP MOCKOBCKOM

obnacT 1o no>kapHoMy Has3opy; I1aBHoe ynpaBaenue MUC Pocenn mo MockoBckoii od1actu ('Y MUC Poccnn

no MO); Mockosckast obnacts, 141501, r. Xumku, HoBokypkunckoe mocce, Bian. 34; m8903685@yandex.ru.

INTRODUCTION

In the new socio-economic environment, the prin-
cipal objective of any production is to improve the tech-
nical level and quality of products, introduce energy-
saving technologies through the construction of new
cutting-edge facilities, and restore the existing industri-
al potential of the country'. Reconstruction and techni-
cal retooling of particular industrial enterprises perform
the function of structurization within the framework
of transformation of industrial territories and restora-

' What the reconstruction of a building is and how can it be
carried out. Departments of the Federal Service for State Reg-
istration, Cadastre and Cartography of the Krasnodar Terri-
tory. The Tuapse department. October 9, 2019. URL: https://
frskuban.ru/index.php?option=com_content&view=article&
id=64017:2019

tion of the architectural appearance of cities, allow
to do away with contradictions between a production
facility that uses outdated equipment and communica-
tions that do not meet modern environmental standards,
and the population.

MATERIALS AND METHODS

Being an architectural facility, a building becomes
industrial when the nature of the process is clarified.
The process is called industrial, if machines, mechanisms
and equipment are extensively used and if large-scale
production is split into process operations. This is how
an industrial or a production building appeared. It needed
a dedicated space for its technologies, that were different
in purpose and, as a result, industrial buildings had dif-
ferent material, spatial and architectural characteristics.
The history of an industrial building as the starting point
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of industrial architecture is considered within a review
of the global construction practice which is over three
hundred years old [1]. The historical retrospective of an
industrial building allows to understand the mechanisms
of development of industrial structures, especially their
spatial organization, as well as the directions of their po-
tential evolution and the development of industrial con-
struction.

If we carry out a comparative analysis of industrial
building designs, the application of construction tech-
nologies and building materials, we can identify several
stages in the development of industrial architecture. All
industrial structures, when the mass production process
was in its infancy and manual labour was used, can be
called “pre-industrial”, and this period in the economic
development can be called “pre-industrial”, as well [2].

Following the commencement of the industrial
revolution, when machines began to replace manual la-
bour, there was a need for the construction of functional
and practical buildings. This period can be conditionally
called “the formation of industry” and the beginning
of the era of industrial construction. As production pro-
cesses became more and more automated at the begin-
ning of the 20th century, new requirements were imposed
on industrial structures, taking into account the features
of the future production; therefore, this approach is con-
sidered the second industrial revolution that marked
the beginning of a new era of functionalism in architec-
ture. This stage can be called the “industrial” period [3].

At this time, standardized and unified section sizes
for each type of production facilities appeared, which
reduced the cost of construction of factories and other
industrial facilities, but depersonalized industrial archi-
tecture, since it had turned featureless and standard?.

The stage between the end of the 20th century and
the present time can be called “postindustrial”, since
a new period in the history of industrial architecture
began with the transition to universal automation, pro-
duction engineering, and the use of energy-saving tech-
nologies. Any design process in industrial construction
places emphasis on the workplace environment, safety,
comfort and convenience.

Modern industrial architecture focuses on tackling
the tasks of industrial production, such as protecting
the workplace of an employee from the negative ef-
fects of the environment (wind, rain, cold); organiza-
tion of effective illumination of workplaces; rational
arrangement of workplaces, machines and production
lines, auxiliary and office premises and many other is-
sues®. Space-planning and structural solutions for in-

2 The history of the development of industrial architecture:
a reference book. URL: https://spravochnikvs.com/istoriya_
razvitiya promyshlennoj arhitektury

3 What norms of the Urban Planning Code and other laws
regulate the reconstruction process. URL: https://www.law.
ru/article/22393-rekonstruktsiya-soglasno-normam-grados-
troitelnogo-kodeksa-rf
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dustrial buildings, classified by industry, are now very
diverse; the choice depends on the technology require-
ments for the products.

A production branch is an integral part of the na-
tional economy, which includes transport, agriculture,
industry, construction, etc. According to their function,
industrial facilities are subdivided into production fa-
cilities that accommodate the main technology processes
(rolling and assembly shops, confectionery and weaving
shops, etc.) etc.); auxiliary production facilities; energy
facilities (thermal power plants, compressor and other
stations); transportation facilities; warehouses; sanitary
facilities (pumping and treatment plants); administrative
buildings®. Also, industrial structures include reservoirs,
chimneys, overpasses, supports, masts, etc. Four classes
of structures are distinguished by their reliability and du-
rability.

Performance characteristics, as well as fire resis-
tance, durability and strength, are established for each
class of structures. Industrial buildings are also divi-
ded into four groups according to the limit of fire re-
sistance of building structures. The limit of fire resis-
tance is set in minutes before the emergence of signs
of the limiting state of a structure. The required de-
gree of fire resistance of a building is one of the tasks
of the developer at the stage of designing the fire re-
sistance limit. This data is specified in Technical Code
of Common Practice 45-2.02-142-2011. Approximate-
ly 80 % of industrial buildings are one-story (the num-
ber of stories is the main classification criterion), since
one-story buildings have the best conditions for the ar-
rangement of equipment, use of vehicles and lifting
mechanisms.

Multi-story industrial buildings are built for pro-
duction facilities using light process equipment or pro-
ducts, which are placed on inter-floor constructions [4].

In the era of “industrial” construction, the back-
bone of industrial architecture is the use of prefabri-
cated reinforced concrete structures in construction,
that has transformed the process into the assembly
of a building from ready-made elements. A new
branch of industry appeared, that represented the pro-
duction of prefab elements for industrial and other
types of buildings.

Walls are important structural elements of indus-
trial buildings, and their share in the total cost of single-
story buildings is 10 %, and it reaches 20 % for multi-
story buildings®.

In order to reduce the cost and labour intensity per
square meter, walls were most frequently made of lo-
cal building materials and industrial waste; therefore,
lightweight concrete panels and panels having metal
sheathing were widely used in industrial construction in
the second half of the 20th century [5]. Buildings cha-
racterized by high humidity, an aggressive environment

4Reconstruction of buildings. LLC “EC “StroyExpert”.URL:
https:/stroy-ek.ru/article/rekonstruktsiya-zdanij/
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associated with the production process, small buildings
with a large number of doors, gates and technological
openings, had brick walls (Fig. 1).

The resource-saving policy of that time period
allowed to reduce the consumption of materials by
constructing industrial buildings from large concrete
blocks made of lightweight concrete, such as expand-
ed-clay concrete, aggloporite concrete, perlite concrete,
slag and pumice concrete, etc., which appeared due to
the active development of novel additives to concrete,
massively developed to improve the properties of struc-
tural concrete, and reduce its cost [6].

Various properties of new materials made it pos-
sible to develop a variety of panel designs that meet
pre-set operating conditions, that were easy to produce,
transport and install. An example of an industrial large-
panel structure is shown in Fig. 2.

Asbestos-cement, aluminum and steel sheets were
used as a vertical, lightweight structure for unheated
framed buildings and buildings releasing large amounts
of heat. Enclosures of one-story industrial buildings with
anon-aggressive or slightly aggressive environment repre-
sented walls made of narrow three-layer panels with metal
cladding of the “Sandwich” type (series 1.432.2-12).

Fig. 1. A brick industrial building, built in 1964

Fig. 2. The building of a former porcelain factory, built of large lightweight concrete panels
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They were widely used in the areas with the rela-
tive humidity of no more than 60 %, the minimal out-
side temperature of, at least, 65 °C; their significant
advantages included faster construction and smaller
construction costs due to simplified construction solu-
tions. Panels had sheathing made of galvanized steel
sheets 0.8 mm thick or aluminum alloys with polyure-
thane foam as the middle heat-insulating layer.

Three-layer panels were 1 m wide, 2.4 to 11.4 m
long (multiples of 0.6 m), and 46.6 to 100 mm thick.
The panels also differed in the cross-section of their
longitudinal edges:

» a symmetrical groove and ridge edge;

* an edge having identical protruding edges in
the form of “cams”;

» asymmetrical groove and ridge edges [7].

The development of this type of framework con-
struction proceeded at an incredible pace and in a short
time there was a huge amount of standard documenta-
tion for structures, including numerous new series: se-
ries 1.432.2-17, series 1.432.2-24, series 1.432-14/80,
etc. One of examples is presented in Fig. 3.

Concrete and brick industrial buildings, built, for
example, according to design series 1.432.1-31.93,
1.432.1-22, 1.432.1-26, were designed according to
relevant standard designs of that period. Some of them
are obsolete, many design series are no longer used.
This is due to the fact that heat engineering require-
ments applied to enclosure structures of obsolete se-
ries were less rigorous, while energy resources needed
for heating were so cheap that it was economically
unreasonable to spend money on expensive energy-
efficient wall materials. Thermal insulation and in-
sulating materials were not considered by architects
and designers as the building materials that had great

potential; this industry, for example, the production
of heat-insulating basalt or “rock” wool, has just be-
gun to develop in this direction. Most often, rather
non-environmentally friendly glass wool was used; it
was cheap, but bad for the human health due to formal-
dehyde resins it contained [8]. Modern standard series
of external enclosure structures of industrial build-
ings imply a significantly higher thermal resistance
and the use of modern, more efficient insulation [9].
These facade systems allow not only to change the ap-
pearance of a structure, but also to improve its thermal
insulation properties and reduce the time of construc-
tion, which is one of the most important factors for
private entrepreneurship. SNiP 23-02-2003, adopted
in 2003, changed the rules and regulations applied to
the level of insulation of a building in order to save
energy, thereby increasing the energy efficiency of fa-
cilities under construction and reconstructing morally
and physically obsolete industrial buildings.

In 2009, the State Duma adopted the Federal Law
“On Energy Saving and Increasing Energy Efficiency”,
which defines a set of energy-saving measures through
energy efficient goods and services. Over the past
10-15 years, not only new materials have appeared, but
the whole systems of enclosing structures have been de-
veloped, requiring the study of the structural and tech-
nological features of facade systems. It is impossible
to competently design and build these facade systems
without these studies. State standards have not yet been
developed for numerous modern and relatively new ex-
ternal wall insulation materials.

It is necessary to carry out reconstruction (para-
graph 14, Article 1. Urban Planning Code of the Rus-
sian Federation) to improve the indoor environment
in old industrial buildings and change their technical

Fig. 3. An industrial building made of sandwich wall panels
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and economic characteristics, if there are social, his-
torical and architectural arguments for the preserva-
tion of the building. The number of floors and the area
of a building can be changed in the process of recon-
struction; the reconstruction of large industrial facilities
may affect the whole group of structures that are located
in the adjacent territory and represent a single archi-
tectural ensemble. Reconstruction of a building means
modification aimed at the complete or partial change
of its function with regard for further building use.
Reconstruction includes partial dismantling of a buil-
ding, its layout is changed, the engineering equipment
is replaced, superstructures and extensions are added,
and the architectural expressivity of the building is
improved. For industrial buildings, reconstruction can
include the replacement of equipment with more mo-
dern items, then it is technical re-equipment, and it can
change the building due to extensions and replacement
of its minor items of equipment, then it is transforma-
tion. Depending on the condition of the building, its
construction and technical examination is carried out
and, based on its results, a decision is made on the type
of reconstruction: it can be full or “complex”, small
or “partial”, a list of works is approved. The follo-
wing types of work are included into the reconstruction
of buildings and structures [10]:

* the replanning and increase in the height of pre-
mises, the addition of extensions and superstructures;

* partial disassembly and replacement of struc-
tures;

* reinforcement of bearing structures;

* reinforcement or strengthening of the founda-
tion (cementation, pile driving, bituminization, etc.);

» improvement of the facade of a facility, plaste-
ring and painting, insulation and painting, adding door
and window openings;

* replacement of utility systems;

* reorganization of the facility;

» roofing works (replacement of waterproofing
materials and insulation, roof reinforcement, change
of slope, replacement of the rafter system, etc.).

When restoring worn-out elements of buildings
of historical value, new elements are made in such
a way that the appearance of the building does not
change or remains the same as its original appearance.
Two main methods are used in modern reconstruction
to perform this kind of work [11]. The first one is the so-
called “wet” method that encompasses the use of plas-
ter solutions.

The second one is “dry” and it entails the use
of hinged structural elements that allow for an air gap
between the outer screen and the insulation layer. This
solution is called “a ventilated facade”. A binding con-
dition is the need to fix such products without mortar
or glue and to use clips, latches and brackets instead.
Today the market offers a huge variety of finishing ma-
terials for this type of facades; they differ in properties,
composition, weight, and size. It is necessary to select

the appropriate frame design for each type of cladding
materials®. Frame systems are made of galvanized
steel, stainless steel and aluminum. A cheaper fire-
proof sub-system, made of galvanized steel, is used
for porcelain stoneware, fiber cement, composite ma-
terials, and natural stone. It is recommended to use
an aluminum system to restore buildings, since this is
the lightest version of a frame system, although its low
melting temperature is a weakness; this system is not
used in all regions due to violation of fire safety stand-
ards. If the system is designated for bricks or concrete,
it is fixed directly to the wall. As for environmental
effects, such as precipitation and mechanical impacts,
the wall is first protected by an external facing pa-
nel, and the moisture accumulated in the building and
on the premises is discharged into the ventilated area.
This vapor barrier secures indoor premises from con-
densation, steam, dampness, and creates a comfortable
indoor climate. Thanks to the insulation placed under
the lining, heat loss is reduced by 2-3 times, the ser-
vice life of the wall is increased due to a smaller num-
ber of freezing cycles.

The second method under consideration is the “wet”
one. It entails the use of plaster solutions. It is most wide-
ly used to insulate and reconstruct old buildings, since
it allows to restore their nearly original appearance with
the help of a plaster layer. It has also become widespread
in new construction due to the cheaper installation. Same
as the frame facade, this type of insulation also makes
it possible to release steam from the structure, allowing
the walls to “breathe” and not accumulate moisture in-
side.

The main strengths of plaster facades include low
weight, which prevents any additional load on the foun-
dation, simple installation and, as it was mentioned ear-
lier, cheapness of the system and its mounting process.
Its firm adherence to the wall and adherence between
the layers of the “cake” drastically reduce the number
of cold joints; therefore, higher energy efficiency is
achieved. The use of thermal insulation boards made
of mineral wool has an advantage over roll thermal in-
sulation, since surface leveling for the plaster layer is
practically reduced to a minimum.

In contrast to ventilated and plaster facades, which
bear no loads, since they are not structural elements,
there is a system that primarily performs heat-shielding
functions, and acts as part of the building frame [12].

Fire safety requirements, established in SNiP® for
buildings having various functions, are taken into ac-
count when light steel thin-walled structures (LSTS)
are designed. A light steel thin-walled structure is
a frame made of 3—4 mm thick thin steel. The LSTS
design is widely accepted and used for the construc-

° First impressions count: ventilated facades. Advantages and
disadvantages. URL: https://tion.ru/blog/ventiliruemye-fasady/
¢ Technical regulations on fire safety requirements : Federal
Law 0f22.07.2008. No. 123-FZ (most recent edition).
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tion of low-rise residential buildings, warchouses, par-
king lots, shopping centers, hospitals, schools, etc. [13].
This popularity is explained by several positive aspects:
LSTS buildings are known for geometric accuracy, light
weight and absence of contraction. The ease of their
assembly, the compactness of their components and
the absence of the need for lifting machines and heavy
vehicles make it possible to successfully use them to
make extensions and superstructures, if the number
of stories is increased during reconstruction.

Frames made of LSTS, having standard finish-
ing that has no flammable materials, successfully pass
fire tests and are attributed to structures of the 3rd de-
gree of fire resistance with the fire resistance rating
of R 45/E 15 and the fire hazard class KO (45). In the ar-
eas featuring the highest risk of fire (boiler rooms, kitch-
ens), supplementary protection can be applied in the form
of a supplementary layer of fire-resistant boards. In addi-
tion, the structural features of LSTS meet high explosion
safety requirements; therefore, they are widely used for
the construction of boiler houses, compressor stations,
gas stations and other special buildings.

RESULTS

Considering LSTS from the point of view of ene-
rgy efficiency, its heat loss was lowest in comparison
with any other construction technology, since the use
of thermal profiles, thermal insulation, vapour barri-
ers and windproof membranes in the walls and ceilings
makes it possible to make a kind of an “insulated flask”
from the enclosing structures, which can store heat for
up to 2-3 days without additional heating, and during
hot seasons it can significantly reduce the need for air
conditioning.

The LSTS design can be called environmentally
friendly, because the frame and mineral wool boards
inside it are recyclable and can be fully recycled into
new products. Most modern weather-resistant materials
can be used as the outer sheathing of the wall frame for
LSTS: siding, corrugated board, sandwich panels, fiber-
cement panels, etc. [14]. The interior cladding also en-
tails a wide variety of materials, the choice of which is
up to the consumer, but as a rule, preference is given to
environmentally friendly materials.

Mineral or basalt wool is used as insulation inside
the frame, These materials are considered antialler-
genic, like frame steel. Lower total costs of construc-
tion, energy saving during the operation of the building
makes the LSTS construction technology the most eco-
nomical among the existing ones and more suitable for
the reconstruction of old industrial facilities.

As for the facade insulation, its fire safety require-
ments are defined in the technical regulations, which
prescribe the priority implementation of fire-fighting
measures. GOST 31251-2003 establishes the fire ha-
zard class for external walls having external insulation,
finishes, whose thickness exceeds 0.5 mm, pasting and
cladding. It also has recommendations based on the data
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obtained as a result of the fire testing of thermal insula-
tion systems for buildings having a certain fire hazard
class and height’.

One of the main problems of the fire safety of all
types of facades is the use of combustible heat-insula-
ting materials. The rapid spread of fire along the facade
and to other floors of the building is the main threat
to plastered facades, if the thermal insulation system is
made of expanded polystyrene.

According to GOST 30244-94, expanded poly-
styrene belongs to the group of combustible materials
(P-G4); it ignites at the temperature of 220-380 °C and
self-ignites at 460480 °C.

At the temperature of 280-290 °C, thermal de-
struction of polystyrene foam begins with the release
of combustible gases, which become an even greater
catalyst of fire. Even tighter fire safety requirements
are applied to the thermal insulation of hinged facade
systems, since air moves in the upward direction inside
the air gap between the insulation layer and the facing
layer and, if the thermal insulation material is combus-
tible, the fire can spread along the facade of the entire
building in a matter of minutes.

Therefore, it is recommended to use rockwool
insulation in ventilated facades, since it can withstand
temperatures up to 1,000 °C. In this case, the heat-in-
sulating material will prevent the spread of fire, which
increases the fire safety class of the facade.

A windproof membrane is another layer in a ven-
tilated facade that is considered a combustible material.
Its function is to protect the thermal insulation layer
from precipitation and wetting. It was the moisture
and windproof membrane that played the role of a “lit
match” in the fire of the tallest building in the centre
of Grozny in 2013 (Fig. 4).

The solution was to reduce the hygroscopicity
of thermal insulation by increasing its density, which
makes it possible to exclude the membrane from
the base construction. Most of facing composite alu-
minum panels, which belong to the G4 flammability
group, did not pass natural fire tests in accordance
with GOST 31251-2003, since their ignition occurs
at the temperature of 120 °C. To ensure additional
fire-fighting measures, experts recommend to install
fire boxes around the perimeter of the conjunction
of the facade with window openings, which encase
the window perimeter, and serve to change the trajec-
tory of the flame, bursting from the window opening
when a fire starts inside the building. As for facing ma-
terials, fire safety experts single out porcelain stone-
ware as a potentially dangerous material for the outer
layer. The danger of porcelain stoneware is that, being
a non-combustible material, it cracks when heated, as

" Recommendations on the design of hinged facade systems,
having a ventilated air gap and used for new construction pro-
jects and building renovation. 2002. URL: https://lidermsk.ru/
media/documents/44/445£822a59d9¢13 1babd3dd587a7920f.pdf
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Fig. 4. Fire in “Grozny-City”

a result of which partial collapse of the facade can oc-
cur. The design of the facade system should be car-
ried out with regard for the features and functionality
of the building, and its installation must strictly adhere
to the installation guide [15]. These requirements are
equally applicable to ventilated and plaster facade sys-
tems.

Reconstruction of industrial facilities, as a rule,
affects all the main elements of a building, including
the foundation, the roof, walls, and facades. Recon-
struction of the facade consists of planning and cos-
metic repair work, including painting, plastering, facing
with modern materials, insulation, making additional
door and window openings, and sometimes it entails
the replacement of enclosing structures. In industrial
buildings, the choice of the reconstruction method is
determined by the mode of operation of a structure.
Sometimes it is impossible or economically unprofi-
table to stop the production process. Hence, restoration
takes place at a facility where production cycles do not
stop and workers are present in the building during con-
struction works. In this case, at the initial stage, in order
to minimize the customer’s losses, the designer must
divide the building into nodes (or zones) and develop
a clear sequence of work performance to minimize
the relocation of construction machinery and equipment
from zone to zone and arrange additional routes, inclu-
ding additional entrances and exits, for the personnel.

The task is reduced to localizing the restoration
work by concentrating them in one zone, while pro-
duction processes continue in another zone; taking
measures and providing additional structures that will

reduce the noise effect of the work, protecting premi-
ses, equipment and employees from construction dust;
developing supplementary flame-retardant actions,
since construction and welding works are potential-
ly dangerous types of work; developing a schedule
of works together with the customer, taking into ac-
count the hours for noisy construction work [16]. If
the building to be restored is not an architectural mon-
ument, the technological cycle of preparing the walls
for reconstruction is faster and cheaper®. This process
has several stages:

* the top layer of paint or whitewash is removed us-
ing modern aggressive compounds, after which the paint
is washed off or cleaned off by hand;

* the cement plaster layer is removed using inno-
vative compositions, in particular, organic sulfonic acid,
which softens the finish, then the wall is also cleaned
or washed;

* the brickwork is restored after removing the dirt
and deposits with special compounds, a part of the wall
is fixed after the application of special pastes containing
ammonium fluorides and a thickener, which are also
washed away;

« fungal deposits are removed, mold and moss are
mechanically cleaned twice using a solution that contains
boron and quaternary ammonium compounds as the ac-
tive ingredient;

8 Stages of preparation of facades for restoration. URL:
https://efee.ru/about/articles/etapy-podgotovki-fasadov-dlya-
restavratsii/
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* brickwork efflorescence is cleaned and treated
with an oligomeric reaction solution of siloxane, which
makes it possible to cover the brickwork with a special
protective layer;

« dirt and old coatings are cleaned off the destroyed
concrete using a sand-jet or a hydro-abrasive method;

* cracks and large defects of concrete are sealed
with a special repair mortar;

* the method of shotcrete or shotcrete concreting is
used to restore the concrete. The method employs a spe-
cial mixture of Portland cement, the aggregate (sand,
crushed stone, gravel), plasticizers and hardening accel-
erators.

Reconstruction is initiated immediately after the sur-
face preparation. The facade plastering method is most
expedient, since it allows both to insulate the facility and
restore its original architectural appearance. Plastered fa-
cades do not need additional frames, and heat-insulating
materials (rolls or slabs) are applied directly to the wall.
Rolls are unrolled over the surface or elements are cut out
of the roll material and fixed to the wall using special dow-
els to prevent the sagging of the material. Slab insulation
is also attached to the wall with special fasteners having
round heads. Sometimes both types of insulation materi-
als can be glued to the wall with a special hardening glue.
The surface of the insulation layer is covered with a pro-
tective finish made of various materials. A “wet” facade
is more simply called a plaster facade or a “pie”, since it
is a construction of layers applied gradually one after an-
other: first comes thermal insulation followed by the glue
and plastic dowels, after that, reinforcing net is fixed with
glue, then comes the main a layer of plaster, primer and
paint [17].

If the reconstructed building needs a new look and
style to hide the unsightly old concrete facade behind
bright modern finishing panels, the main method will be
the installation of a hinged ventilated facade. Of course,
it is necessary to calculate the load increase caused by
the frame and facing materials and, if all the necessary
calculations and soil/foundation strengthening methods
allow for the use of this reconstruction method, then
the choice of this system will add a number of useful
properties to the reconstructed facility:

* protection from external atmospheric influences;

* reduction of heating costs due to another layer
of insulation under the facing;

* a comfortable indoor environment, as thermal
insulation is maintained due to the natural ventilation
of the facade, the facade becomes a sunscreen;

¢ the sound insulation of walls is doubled, which
is particularly important for workshops with noisy pro-
duction processes;

« the fire safety is in place, since non-combustible
basalt mats are used as an insulation layer;

* the appearance of the facility is changed, it has
a unique design due to the use of a combination of fin-
ishing materials.
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There are many methods of installing facade sys-
tems, and they depend, first of all, on the type of the fa-
cing material and the reconstructed wall. In some cases,
brackets can be attached to one wall of the building,
and the other one, which is made of large bricks hav-
ing hollow holes inside, cannot have a ventilated fagade
attached. In this case, there is a technology for attac-
hing a ventilation facade to monolithic ceilings. Frame
systems themselves are fastened differently, depending
on the type of material. For example, galvanized steel
profiles can be fastened vertically and horizontally;
therefore, facades accumulate “cells” of profiles. And
the aluminum frame can only be attached vertically
at any interval. It is these differences in the materials
used for the ventilation facade that create the following
methods of installation and fastening of hinged facades:

* fastening porcelain stoneware to clamps;

* installation of modular facades;

* installation of sheets of fiber cement attached by
rivets;

« fastening clinker bricks to the bar;

* installation of natural stone in a secretive way;

» other technologies individually designed for fas-
tening glass, metal, composite and other panels to the wall.

Regardless of how a ventilated facade will be at-
tached to the walls, the first step is to identify and mark
the mounting spots using a tape measure or a laser level
in compliance with the project data. Then brackets are
fixed with the help of anchors using a paronite gas-
ket, which prevents the appearance of cold bridges in
the wall. An important point at this stage is the different
length of the brackets, that depend on the unevenness
of the wall, and this is another strength of the ventilated
facade, as it allows to compensate for the unevenness
of its surface. Then thermal insulation is fastened with
dowels; it often has two layers to improve insulation,
and insulation boards from different layers overlap one
another. The upper layer has a high density from 80 to
120 kg/m3, the lower layer has a density of, at least,
50 kg/m®. As mentioned above, a windproof membrane
is a fire hazard; therefore, it is advisable to choose a top
layer of insulation with a cached surface, which will
protect the insulation from blowing out. The next stage
of installation will be the installation of guiding rails
according to different patterns, depending on the se-
lected profile. They are installed horizontally, vertical-
ly or crosswise with the help of stainless self-tapping
screws. The use of galvanized self-tapping screws is
prohibited. Fasteners can be made either of stainless
steel or aluminum. If you mount an aluminum frame
with galvanized self-tapping screws, then the attach-
ment point will rot in a year, because different metals
(black and non-ferrous) enter into a chemical galvan-
ic reaction [18]. And the last stage is the installation
of the facade cladding, which is attached in different
ways depending on the material. In particular, clamps,
profiles, carriages, and horizontal strips may be used.
The ventilated facade can be mounted at any time
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of the year and at any temperature, which is also con-
venient for building renovation.

Changes in the spatial and architectural frame-
work of a reconstructed facility are most often made
using the LSTS technology. It allows to swiftly expand
or heighten production premises and use the same ex-
ternal finishing material that was applied for the re-
construction of principal load-bearing walls. Thus, af-
ter the reconstruction it will be visually impossible to
identify the original size and shape of the building.
The walls of buildings made using the LSTS techno-
logy represent a framed panel with a mineral wool fill-
ing inside and double-sided cladding.

Frames of LSTS walls consist of C-shaped thermo-
profiles spaced at 600 mm, fixed to the transverse guid-
ing profiles having the U-shaped section. Spatial frames
are responsible for the strength, rigidity and stability
of the frame system. Transverse frames, or trusses are
responsible for the rigidity of low-rise buildings, and
vertical metal bracing ensures stability in the longitu-
dinal direction.

LSTS profiles have high strength, and given
the average steel density of 7.85 g/cm, the weight
of 1 m? of the bearing profile is about 3045 kg, while
the average weight of 1 m? of the finished building is
150 kg. The low weight of the structure makes it pos-
sible to reduce the load on the foundation, thereby
expanding the possibilities of construction on unsta-
ble soils. The service life of an LSTS frame is 50 to
80 years or more, it is not subject to biological influ-
ences, it is resistant to fungi, insects and rodents’.

Most industrial facilities built before the adop-
tion of the law on the energy efficiency of buildings do
not meet modern regulatory requirements for the level
of thermal protection of external enclosing structures'®.
For example, in Moscow and St. Petersburg, the va-
lues of the resistance of external walls to heat transfer
do not exceed 1 m? °C/W (0.98 m? °C/W for Moscow,
0.94 m? °C/W for St. Petersburg). In 2000, following
the approval of SNiP 23-02-2003, the requirements for
the level of thermal protection increased significantly
and, according to SP 50.13330, the required resistance
to heat transfer is 2.99 m* °C/W for the climatic condi-
tions of Moscow and St. Petersburg.

Therefore, all buildings built before 2000 do not
meet modern requirements; they are obsolete and in
need of reconstruction. At present, the calculation

?Sysoeva O.I. Electronic study guide for the academic disci-
pline “Reconstruction of items of architecture and urban plan-
ning”. Section III “Reconstruction of industrial facilities”.
Belarusian National Technical University, 2019. URL: http://
rep.bntu.by/handle/data/57787

10 Zhuravlev D. Resistance to heat transfer of walls. URL:
http://www.homeideal.ru/data/stenateplo.html#:~:text=
Yto661%200mpenenuts%20conporusnenne%20remnno-
nepenade%20ctens1%2C,30auenne%20conporusnenns %20
ternonepenade’o20Bcet%20cTens

of the specific consumption of heat energy for hea-
ting buildings of all types during the heating season
in Russia is carried out in accordance with Appen-
dix G to SNiP 23-02-2003. Also, a national standard
of the Russian Federation was developed, approved and
put into effect by the Order No. 1211-st of the Federal
Agency for Technical Regulation and Metrology dated
10.25.2013.

This standard differs from the international stan-
dard ISO 13790: 2008. This Russian standard is a nor-
mative document to be used for calculating the annual
costs of heat and electric energy for maintaining the in-
door microclimate during heating or cooling. The stand-
ard is intended for:

« assessing the compliance of individual elements
of systems with the standards for maintaining the re-
quired microclimate and insulation of buildings;

» comparison of the energy characteristics of vari-
ous alternative solutions of a designed building;

 finding out the level of energy performance
of existing buildings;

* evaluating planned energy saving measures in
buildings that are in operation by calculating the energy
consumption with and without energy saving measures;

« forecasting the energy demand at the regional
or national level by calculating the energy consumption
of standard buildings.

CONCLUSION AND DISCUSSION

Given the tightened regulatory requirements, an
industrial building needs a special space to be organized
using special architectural solutions and materials, tak-
ing into account particular building technologies.

Modern industrial architecture is clearly focused
on the priority tasks of occupational safety, rational ar-
rangement of workplaces, equipment and production
lines, auxiliary and office premises, etc.

Industrial facilities, depending on their function,
are divided according to the degree of their reliability
and durability, number of stories, strength, fire resist-
ance and other characteristics.

Standardization of production facilities in the mi-
d- and late 20th century allowed to reduce construction
costs, but depersonalized production architecture, ma-
king it inexpressive and standard.

Reconstruction of a building is reorganization
aimed at complete or partial change in its purpose, ta-
king into account the future of the building.

The two main methods are most often used to re-
construct facades, the “wet” method, that entails plas-
ter solutions, and the “dry” or ventilated method with
the use of structural hinged elements.

The LSTS frame system is widely used in the pro-
cess of reconstruction that encompasses extensions and
superstructures.

One of the main problems of fire safety of all types
of facades is the use of combustible heat-insulating ma-
terials.
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Whenever a reconstruction method is selected, if
the production process cannot be put to a halt, measures
are taken to reduce noise effects, ensure protection from
construction dust and fire safety.

The surface of the wall is prepared and protec-
ted using special methods before the reconstruction
of the facades [19].

The plaster facade method allows to insulate the fa-
cility and recreate its original architectural appearance.

If it is necessary to give the reconstructed building
a new look and style, the main method will be the in-
stallation of a hinged ventilated facade.

The low weight of LSTS structures expand the pos-
sibilities of construction on unstable soils [20].

Buildings built before 2000 do not meet modern
requirements in terms of the level of insulation of exter-
nal enclosing structures; they are obsolete and require
reconstruction.
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