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Haruno—mcmmuawnb-cnuk yesTp

O Hay4yHo-ucc/ie10BaTe/ibCKOM HeHTpe «CTPOUTEJbCTBOY»

AO «HayuyHo-uccnenoBatenbckuii I1eHTp «CTpPOUTENBCTBO» - HAy4YHO-
TEXHUYECKUU JTUAEP CTPOUTENbHOro KoMmmiuekca Poccun. Ha npotskenun yxe 89
JeT ocHOBHOW 3amaueir ILlenTpa sBisercs oOecnedenue 3(HPEKTUBHOCTH,
Ha/JIeKHOCTU M 0€30MaCHOCTH CTPOMUTENIBHBIX pabOT M BCEro CTPOUTEIBHOTO
KoMIiekca cTtpanbl B 1einoM. KonnmektuB Llentpa cerogus - sto mopsaka 1000
COTPYJIHUKOB, M3 KOTOpPBIX 32 NOKTOpa TEXHUYECKUX HayK U 149 xaHaupaTos
texHuueckux Hayk. HULl «CrtpoutenbcTtBo» mMeeT 22 COOCTBEHHBIE Hay4HbIE
IIKOJIBI.

[IpoBoass KoMIUIEKCHbIE pPabOTHl MO (PyHIaMEHTalbHbIM, IMOUCKOBBIM U
NPUKIAAHBIM HaYyUYHBIM HCCIIEJOBAHUSM, ONBITHO-KOHCTPYKTOPCKUM pa3paboTKam
B CTPOUTEIbHOW OTpaciv, COBEPIICHCTBYS HopMmaTuBHyko ©0a3y, HUII
«CTpouTENbCTBO» MO TMpaBy 3aHUMAET JUAUPYIONIYI0 NO3ULHUI0 B 00JacTu
CTPOUTENBHBIX HAyK W apXHUTEKTyphbl, YCIEHIIHO peaanu3yeT TOCyIapCTBEHHBIE
nporpaMMbl W BaxkHeWlue oOuieHanMoHalbHbie TpoekThl. Muccus AO «HUIL]
«CtpoutensctBo»: JluaupoBaTh B U300peTEHUHU, PAa3BUTUU U BHEJPEHUHU
MHHOBALIMOHHBIX CTPOUTEIbHBIX MAaTE€pHAIOB M TEXHOJOTHN I obecrneyeHus
06e3omacHOCTU U KOM(]OpTa cpebl )KU3HEECATEIbHOCTH JTIOCH.

Nuctutyrer HUL[ «CTpouTenscTBO» HE pa3 MOATBEPKIAAIU CBOW BBICOKHM
npodeccuoHadbHBIl CTaTyc, KOMIIETEHTHOCTb M AaKTHUBHOCTb B pEIIEHUH
CIOKHEHIIMX 3a7ay oTpaciu. B ux uyumcie mpoOGiaemMbl KOMIUIEKCHOTO pa3BUTHSA
ropoJoB, TEPPUTOPUNA U 00BEKTOB, pa3paboTKa HOBBIX 3(PPEKTUBHBIX MATEPHUATIOB
U KOHCTPYKLUMH, OCBOEHHME IOA3EMHOI0O IMPOCTPAHCTBA, CO3JaHUE U
COBEpILICHCTBOBAHUE HOPMATUBHO-TEXHUYECKOM 0a3bl, TMAarHOCTUKA, MOHUTOPUHT
U OLIEHKa ()aKTUUECKOTO COCTOSIHUSA 3/1aHUH, COOPYKEHUN U UX KOHCTPYKLHH.

B cocraBe HayuHo-ucciienoBaTenbCKOro IeHTpa ycmemHo paboratoT 57
y3KOCIEMaTU3UPOBAHHBIX OTpaclieBbIX Jabopatopuil, OOBEAMHEHHBIX B 3
KpynHEeHmuX [mMUpPOKO u3BecTHhIX B Poccum u  3a  pyOexoM HayyHO-
UCCJIEI0BATEIbCKUX UHCTUTYTA! [{eHTpaJIbHBIN HAYYHO-UCCIEA0BATEIbCKUN
UHCTUTYT CTPOUTENbHBIX KOHCTpyKUuid mmenu B.A. Kyuepenko (LIHUHNCK uwm.
B.A. Kyuepenko), HayuHo-uccienoBaTeabCKuil, IPOEKTHO-KOHCTPYKTOPCKUH U
TEXHOJIOTHUYECKUN HHCTUTYT OeToHa u xeyne3obetoHa umeHu A.A. I'Bo3neBa
(HUMKb wum. A.A. IBo3xeBa), HayuHo-uccienoBaTenbCKuil, HPOEKTHO-
U3bICKATEIbCKUNA U KOHCTPYKTOPCKO-TEXHOJOTUYECKUUH HMHCTHUTYT OCHOBAHUHN U
noa3eMHbIx coopyxenuid umenu H.M. T'epceBanoBa (HHUMOCII um. H.M.
I'epceBanoBa). Kpome Toro, B coctaB AO «HUIL] «CtpoutenbCcTBO» BXOAST
CeptudurannoOHHBIN LEHTD, Otnen KOMILJIEKCHOTO CIEUMATBHOTO
npoextupoBanus (OCKII), Otnen unxenepHoit reokpuosioruu (OUT).
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OT1aesn uHKeHepHOU reoxkpuosgoruu (OUI)

I'maBubiM HampaBieHuem aearenbHoctTu OUI gBasgercs mpoekTHUpOBaHUE
OCHOBaHUN U PyHIAMEHTOB 3/1aHUI U COOPYKEHHUH, TePMOCTAOMIU3AIUNA TPYHTOB
OCHOBAHUS, WHXXEHEPHON 3alIUThl U T€OTEXHUUYECKOTO0 MOHUTOPUHIA 3JaHUN U
COOpYKEHUH, PAaCIONOXKEHHBIX B YCIIOBHSAX pacrnpocTpaHeHHUs
MHOTOJIETHEMEP3JIbIX TPYHTOB.

JlaHHBIN BUJ NPOECKTUPOBAHUS PEIIAET CIOKHBIE MHKEHEPHO-TEXHUYECKUE
3aJlauM, CBsI3aHHBIE C Pa3pabOTKON U MPOEKTUPOBAHUEM: MEPONPUITUIMU
WHXECHEPHOW  MOATOTOBKH  TEPPUTOPUHU  CTPOUTEIBCTBA,  MEPONMPUITUAMU
WH)XEHEPHOUW 3amMuThl OOBEKTOB OT OMNACHBIX MHXKEHEPHO- TEOJOTUYECKUX
NpPOIECCOB; MEPONPUITUAMHU T€OTEXHHUYECKOTO MOHUTOPHUHIA; MEPONPHUITUAMHU
UCKYCCTBEHHOTO  YIPOYHEHHSI TPYHTOB  OCHOBAaHMW, BKJIHOYasi  METOJbI
TepMOCTAaOUIIN3allMU TPYHTOB M JIPYrue CHocoObl, YCTpOHCTBO (yHIaMEHTOB,
POCTBEpPKOB, MEPEKPBHITUN W Ap. KOHCTpykuui ao otmeTtku 0,000, moamopHbIX
CTEHOK, OTPaXXJAEHHS KOTIOBAHOB, MPOTUBOGUIBTPAIIMOHHBIX 3aBEC.

Bo3Benenue 31aHu U COOPYKEHUI HA MHOTOJIETHEMEP3JBIX IPYHTAX UMEET
CBOU OOBEKTHUBHBIE CIIOKHOCTH, IS MPEOJOJICHUS KOTOPHIX MPUMEHSETCS, B TOM
qucie, TEPMOCTAaOWIM3alus TPYHTOB  OCHOBAHUM, MPOTUBOMYYUHHUCTHIE
MepornpudaTuss U np. OAHUM U3 NPOTUBONMYYUHUCTBIX MEPONPUSITUN SBISIETCA
IpUMEHEHHE CBall ¢ MPOTUBONYYUHHON 000JI0UKOM.

IIpuMeHeHne CBaM ¢ IPOTHBONMYYUHHOU 000JI0YKOH

Bo3Benenue 30aHUM U COOPYKEHUM HA MHOTOJIETHEMEP3JIBIX IPYHTAX UMEET
CBOM 00BEKTHUBHBIE CIIOKHOCTH.

Mep3noTHO-TPYHTOBBIE  YCIIOBUS B KPUOJUTO30HE (pacrmpocTpaHEHHE
MHOTOJIETHEMEP3JbIX TPYHTOB) BO MHOTHX CIy4asX SBJISIOTCS HEOIaronpusITHBIMH
s obecrnieyeHus TpeOyemMol Hecyiel cnocoOOHOCTH OCHOBAaHUU (Hampumep, Mnpu
HaJIMYWH Ha TUIOMIAJIKE MPEN0IaraéMoro CTPOUTEIHCTBA BEICOKOTEMIIEPATYPHBIX,
IUTAaCTUYHOMEP3JIBIX, 3aCOJICHHBIX TPYHTOB, I'PYHTOB C BBICOKHM COJEpKaHUEM
OpraHMYeCKHX IpHUMeced, OCTPOBHOW M HE CIMBAIOUICHCS Mep3J0TH C
BKJIIOYEHHUSIMU MPOCIOEB W JHH3 JbJIOB, NMYYHHHUCTHIX TpyHTOB). i Takux
YCIOBUH IOJDKHO OBITH NMPEAYCMOTPEHO MNPUHATHE Mep, 00ecrneynBalomUX HX
JOCTATOYHYIO HECYIYI0 CIIOCOOHOCTD.

[Ipn npoexTHpOoBaHMM OCHOBAHWM, CIIOKEHHBIX IYYHHUCTBIMU TI'DYHTaMH,
clleyeT Yy4YWUTBHIBAaTh BO3MOXHOCTbH IIOBBIIICHUS BJIAXHOCTH TpPYyHTa 3a CYET
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moJbeMa ypOBHS TMOJ3EMHBIX BOJ, WHPUIBTpAlMd MOA3EMHBIX BOJ U
AKPAaHUPOBAHUS MOBEPXHOCTH.

Cnpagouno:

XapaKTepUCTUKAaMH IIYYHHUCTBIX IPYHTOB SBISIOTCS:

- abcouoTHas nedopManns MOPO3HOTO IIy4eHHus hy, peacTaBIAIomas oIbeM
HEHarpy>XeHHOH IIOBEPXHOCTH IIPOMEP3al0IIero I'PyHTa;

- OTHOCHUTeNbHas AehopMmalust (HHTEHCUBHOCTh) MOPO3HOTO My4YeHUs £, - OTHOIIEHHE hf K
TOJIIMHE POMEP3AIOIIEro ciiost dr

- JaBJICHHE MOPO3HOTO MyUYSHHS Py, ASHCTBYIOIIEE HOPMATIbHO K MOJ0LIBE PyHAaMEHTa;

- yaenbHOe 3HaueHHe ff, - KacaTeNnbHOI CHUIIBI MOPO3HOTO My4YeHUsI, eilCTBYOMLICH BIOIb
0OKOBOM MOBEPXHOCTH (hyHIAAMEHTA.

ITo cTemeHu MyYHMHUCTOCTH TPYHTHI oApasaessitotT Ha nath rpymn (TOCT 25100-2011).

Pa3HOBUIHOCTB TPYHTOB
CreneHb NYYUHUCTOCTH , %

HemyunnucTsiit em-1,0
Crnabony4YnHHUCTHIN 1,0° 1, 73,5
CpenHeny4nHUCTHIN 3,5%¢, 7,0
CHIBHOMYYHHHUCTHIH 7,0%£4510,0
Upe3MepHO MyIHHHUCTHII em 10,0
* [IpUMEHSIOT TaK)Ke JUIsl KJacca MEep3JIbIX TPYHTOB.

XapaKTepUCTHKHU TPYHTOB MIPEACTABICHBI B Tabume 1

Tabmuma 1
OTHOcUTENBHAS
PaznoBunHOCTH
nedopmarms XapaKkTepuCTHKaA IPYHTOB
TPYHTOB
ny4eHHus &, A. €.
I'nmunucteie mpu /;< 0
[lecku rpaBenucThie, KPYIHbBIC U CPEIHEH KPYITHOCTH, IIECKH
. MeNKHe U nbuteBateie npu S < 0,6, a Takke NECKH MEJIKUE
HenyunHucThIM <0,01 pr S >
MbUIEBaTHIE, colepkamue MeHee 15 % mo Macce 9acTHI] Meab4e
0,05 MM (HE3aBUCHUMO OT 3HaueHus )
KpymnHoob610MouHbIe TPYHTHI ¢ 3anoiaHuTenaeM 10 10 %
C1abony4HHUCTEIH 0,01-0,035 [nunuctsie mpu 0 </, < 0,25
Ilecku nmeureBaThie ¥ Menkue npu 0,6 < S <0,8
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Pa3HOBHAHOCTS OTHOCHTEIbHAS
nedopmaLms XapakTepucTHKa TPYHTOB
TPYHTOB
y4YCHUs Efp, O. €.
KpynHooO10MOUHbIE C 3aIOTHUTENEM (TTTHHUCTHIM, TIECKOM
MenKuM | nbieBaTsiM) oT 10 1o 30 % mo macce
I'nmuaucteie mpu 0,25 < 1, < 0,50
. Ilecku meuieBaThie ¥ Meakue npu 0,80 <S < 0,95
Cpeaneny4nHUCThIH 0,035- 0,07 pr Y, ¢ ’

KpynHooOn0MOUHBIE C 3aIOTHUTENEM (TTHHUCTHIM, TIECKOM

MbUICBATHIM M MeJIKuM) 6osiee 30 % mo macce

CWJIbHOIIYYMHHUCTBIN 1
y Tnuaucteie pu /; > 0,50.

YpE3MEPHO > 0,07
IMecku melIeBaThie U Meakue mpu S > 0,95

IYYUHHUCTBII

ly- mokaszaTenb TeKy4ecTH, 1.€.;
§ - ko3pPunHEHT BOAOHACHIIIEHNS, [1.C.

IIporuBony4YynHHBIE (IPOTUBONYYNHHUCTHIC) MEPONIPUATHUA IJIA
CBAMHBIX QYHIAMEHTOB

[Ton mopo3znvim nyuenuem MOHUMAETCS BHYTPHOOBEMHOE 1e(OPMUPOBAHHE
MPOMEP3AIIUX BIAKHBIX TPYHTOB, MPUBOJAIIEE K YBEIWUYCHHIO HUX OOBEeMa
BCIEACTBUE 3aMep3aHUs B HHUX BOJAbl U 00pa3oBaHUA JIEASHBIX BKIIOYECHUUN B
BUJIE MPOCIOEK, JIMH3 U T.0. llpu mocinenyromem OTTaMBaHUHM B 3TUX T'PYHTAX
MpoTeKaeT  oOpaTHbIM  MIpolecc, CONPOBOXAAUIUMMCA  UX  OCAJKOH,
pa3yIIOTHEHUEM U CHHXEHUEM Hecylleld cnocoOHOCTH. Mopo3Hoe NydyeHue
BBIPAXKAETCS, KaK MMPaBUJI0, B HEPABHOMEPHOM IMOJAHATHU CJHOSI IPOMEP3AIOIIETO
dbyHTa, TpHYEM HANPSHKEHHs, BO3HUKAIOIME B TPYHTE TNPHU MYYCHUH,
OKa3bIBAIOT CYIIECTBEHHOE BO3JCHCTBHE M HAa (PyHAAaMEHTHl M Ha Ha3eMHBIE
KOHCTPYKLIMH 3JaHUMN.

[Ipy npoeKTHpOBAaHMM OCHOBAHMH U (PyHIAMEHTOB Ha MYYHHHUCTHIX
IPpyHTaxX HEOOXOAMMO TMpeaycMaTpuBaTh MEpOINPHUAITHs, HANpaBICHHBIE Ha
yMeHbIIeHHEe AepopMalnuil 3JaHUH U COOPYXEHHH, CHUIKEHHUE CUI MOPO3HOTO
Iy4yeHusl, a TakKe Ha [PHUCIOCOOJEHUEe 3JaHUH M COOPYXKEHHUH K
HEpPaBHOMEPHBIM AepopMaiusiM OCHOBAHUN.

@OyHAaMEHTBl 3JaHUA W COOPYKEHHMH, PACIIOJOXEHHBIX B YCIOBHIX
pacnpoCTpaHEHUsI MHOTOJIETHEMEP3JIBIX TPYHTOB, KaK IPaBUIIO, IPOCKTUPYIOTCS
CBalHBIMU.

[Ipy wucnosb30BaHUKM TPYHTOB B MEP3JOM COCTOSHHM BO BpeMs
CTPOUTENBCTBA U MOCIEAYIONIEH IKCILUTyaTallul 00bEKTOB, B KaUeCTBE
Meponpuamuil 1O YMEHBIIECHUIO JEWCTBUM CHUJI  MOPO3HOTO IYYEHUS
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paccMaTpUBAIOTCA:

* TNpUMEHEHHUE 3aray0JeHHbBIX byH1aMEHTOB, yBEJIUYECHUE
CONPOTHUBJIEHUS NEHUCTBUIO BBIAECPTUBAIONIEH HAarpy3ke, B TOM YHCIE
KacaTeJIbHBIM CHUJIaM MOPO3HOTO MYy4Y€HHUS, IYTEM YBEJIUYEHUS IJIUHBI
cBau;

s CO3JaHue OTIEPEKAIOIIETO (c MMOBEPXHOCTH) 0O0KOBOTO
(BEpTUKAIBHOTO) MPOMEpP3aHUSI CJOSd CE30HHOTO OTTauBaHUS C
MOMOIIBIO YCTAHOBKHU BEPTUKAJIBbHBIX TEPMOCTAOUIN3AaTOPOB;

+ obecnedyeHne HeoOXOAMMOM  Hecymed CHOCOOHOCTH TPYHTOB
OCHOBaHMM  MeTOJaMU  TepMocTaOunu3auuu  (BEHTUIHUPYEMbIE
MOJMOJbs, IPUMEHEHUE TEPMOCTAOUIN3ATOPOB U T.1.);

* yYMEHbIICHHUE IITyOUHBI CE30HHOTO MPOMEP3aHUs-OTTauBAHUS TPYHTOB
OCHOBAaHHMSA C IIOMOIIBIO TEIUIO3AaIIUTHRIX »d3KkpaHoB (T3D) wus3
5()PEeKTUBHBIX COBPEMEHHBIX TEIUIOM3OJISLMOHHBIX MaTepHalioB
(HanpuMep, IKCTPYAUPOBAHHOTO MOJIUCTUPOIIA);

s TMpPUMEHEHHE  MEpPONpHUATHUM, yMEHbIIAIOIMUX  JeHCTBUE  CHUI
MOpPO3HOTO IMYy4YeHHUs NPUMEHEHHUE CBail C MPOTUBOMYYUHUCTHIMU
HOKPBITUSIMH).

[Ipu mpoeKTHPOBAHUM M pacyeTe OCHOBAHHMH OMOp 3CTakajl, MadT, (aKeoB
U JIPYTUX OTAEIBHO CTOSIIIUX COOPYKEHUU HEOOXOIMMO YUYUTHIBATH CIEIYIOIINE
dbakTOphl, yBEIUYHUBAIOIINE TJIYOUHBI CE30HHOTO OTTAaWMBAHHUSA - IMPOMEP3aHU
BOKPYT METAJIJINYECKUX CBail:
* HarpeB OTKpPBITBIX YaCTE€W METAJUNIMYECKHUX CBal  COJIHEYHOU
panuanuen;
* TEIJIomepenayy no MaTepually CBawu,
« HapylIeHHE MOXO-TOP(SHOTO U MOYBEHHO-PACTUTEIHLHOTO CIIOS BO
BpEMs CTPOUTEIBCTBA;
* YBEJIWYEHHUE TOJIIMUHBI CHEXHOTO MOKPOBa IIOCJIE BO3BEIACHUS
cBaiiHOTO (pyHIAMEHTA MO BIUSHUEM 3aHOCOB;
*  MPOJOJIKUTEIBHOCTh DKCIJIyaTallul COOPYKEHHUS.

YcTounBOCTh PyHAAMEHTOB Ha AEHCTBHE CHJI MOPO3HOTO MyYEHUS JAOJDKHA
obecreunBaThCs Kak IS MOCTPOCHHOTO COOPYKEHHS NMPH TMOJHOW Harpyske Ha
GyHIaMEHTBI, TaKk U JJIs HE3aBEPIIEHHOTO CTPOUTENHCTBA, €CIU MpeAInoIaraercs,
910 (yHAaMEHTH He OyIyT TOJHOCTHIO HArpyXeHbl K MOMEHTY Hadania
npomepzanus TpyHTa (CII 25.13330.2012 OcHoBanus u ¢yHIaMEHTH Ha
BEUYHOMEP3JIbIX TpyHTaX. AkTyanu3upoBanHas pexgakuus CHull 2.02.04-88).

O0ecrnieueHNe yCTOWYUBOCTH (YHIAMEHTOB JACUCTBUIO CHJIAM MOPO3HOTO
ny4yeHus ocymectBisercs cneunanucramu OUI, uMeromuM MHOTOJIETHUN ONBIT B
JaHHOW o00nacTu, MO CHEIUAIbHBIM IporpamMMaM, B TOM YHCJE€ HNPOTHO3HBIM
TEINIOTEXHUYECKUM pacyeTaM I'PYHTOBOI'O OCHOBAHHUsS M B3aUMOJEHCTBUS €ro ¢
¢yHIamMeHTaMu, TPOYHOCTHBIM pacyeTam, 1e(pOopMaMOHHBIM pacyeTaM U Mpoy.
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Haubonee s¢hgpexmuenvimu npomusonyuuHubiMu Meponpusmusimuy sSIBISTIOTCSL:
« o0ecredyeHne YBEIIMUYEHHSI CMEp3aHus IO OOKOBOI MOBEPXHOCTHU CBAU
HUXKE CJIOS CE30HHOI0 IMPOMEP3aHUSI-OTTAUBAHUS C IOMOIIBIO
TepMOCTAa0MIN3aTOPOB, paboTa KOTOPBIX YBEJIWUHMBAET  CHIIHI,

NPEeNATCTBYIONIINE AEHCTBUIO CHJI MOPO3HOTO Ny4YeHU,
* HCMOJb30BaHHE CBAl C MPOTUBONMYUYMHHONW 00004ukol “Reline”,

¢ HCIOJIb30BAaHHUC TCIIJIO3AIIUTHLIX 3KpPAaHOB U TepMOCTa6I/IHI/I33TOp0B.

B kagecTBe MeponpusaTHH, YMEHBINAIOMMUX JEHCTBUE CHUI MOPO3HOIO
Nny4yeHus O6narogapsi yMEHbIICHUIO CUJI CMEP3aHUsl TOBEPXHOCTU CBAM C TPyHTAMU
CIIOSI ~ CE30HHOTO  NIpPOMEp3aHus, cieayeT  paccMaTpuBaTb ~— CBam €
NPOTBONMYYHUHUCTHIM MOJIUMEPHBIM NOKPBITUEM, MOKPHITHE MOBEPXHOCTH CBAau B
npejesiax cjiaos CE30HHOTO IPOMEP3aHUs pA3JIUYHBIMU INPOTHUBONYYHUHUCTBIMHU
CMa3KaMM, CHUHTETHMYECKUMU U  TE(IOHOBBIMU MOKPBITUSIMH, IUJICHKAMHU,
NEHOMOJINUCTUPOJIBHBIMU  CKOpJIyIaMH, MWJIM €€ 3alldTy LEJUIIOJO3HBIMHU,
NJaCTUKOBBIMH 000HMaMH U 000J10YKaMH.

Bpi60op mpoTHBOMYYMHHBIX MEPONPUITUI 11 00ecrneuyeHuss yCTOMYMBOCTH
U HAJCKHOCTH OCHOBAaHMM W  (QYHIZAMEHTOB 3JaHUH U  COOPYXKCHUU
OCYIIECTBJIIETC HAa OCHOBAaHHUM CPAaBHUTEIBHBIX TEXHUKO-DKOHOMHUYECKUX
pacyeTos.

1. TepmocTaduIM3aNMs TPYHTOB C HCIJIb30BAHHEM TEPMOCTA0OMJIM3aATOPOB

ensiMmu TeMnepaTypHOU CTaOMIU3AIUU SBIISIFOTCS:

¢ YMEHBIIECHHE TEIJIOBOTO BO3JCHCTBHS COOPYKECHUH HAa BEUYHOMEP3IIbIC
TPYHTBl M CTAaOMJIM3AIMI0O TPUPOJTHOTO TEMIIEpaTypHOTO pexuma (c
NOMOIIBI0 PAabOThl BEHTUJIHUPYEMBIX TMOJMOJHN U TEIIO3alHd THBIX
KPaHOB).

* HCKYCCTBEHHOE 3aMOpaXMBAaHHE WU JOMOJHUTEIbHOE TOHWKEHUE
TeMIepaTyp IPYHTOB (C MOMOIIBIO YCTAHOBKH CE30HHO-OXJIAXKAAIOIINX
YCTPOMCTB - TEPMOCTAOUIN3ATOPOB).

TepmocTabunu3aTopsl NPENCTABISIOT co00il TemnoBbie TPYOHI,
obecreunBaromue MOJA JACHCTBUEM TEMIEPAaTypHOTO TpaJueHTa LHPKYIAIMUIO
XJaJareHTa BHYTPU TPyObl, YTO IMO3BOJSAET B XOJOJAHOE BpEMs roja NOHU3UTH
TeMIepaTypbl TPYHTOB OCHOBaHMS, 00ECIEUYNB TEM CAMBIM HECYIIYIO CIIOCOOHOCTH
¢yHnameHToB. [lo mpogOMKUTENBHOCTH NEHCTBUS TEPMOCTAaOMIU3AaTOPBl OBIBAIOT
CEe30HHOAeHCTBYIOIINE (HE Tpebyromue SHEPreTUYECKUX 3aTpaT) u
KPYTJIOTOJAMYHOIO AeHCTBUSA (C MOMOIIBIO 3JIIEKTPOIHEPTUH).



ﬁ HUL CMPOUMENLCMEBO

AR O TEN B KNI L EHTR

HpI/I MNPpOCKTUPOBAHHUH, MO PE3yJIbTaTaM IPOTHO3HBIX TCINIOTCXHHUYCCKUX H
IMIPOYHOCTHBIX  pPaCUCTOB TPYHTOB OCHOBaHUU u Hecymeﬁ CIOCOOHOCTH
(i)YHI[aMCHTOB OCYHICCTBIACTCA BBI60p THUIIA U ITapaMCTpPOB TepMOCTa6I/IJ'II/IBaT0p0B.

B HacTOoAMCC BPpEMA UCIIOJIB3YIOTCA CIACAYOIMNEC KOHCTPYKIITNHA
BCPTUKAJIBHBIC, IOJTOIOHAKIOHHBIC, TOPU30HTAJIBHLIC TepMOCTaGI/IJII/IBaTOPBI.

Sonpobodnsil bl
]

Jonpabossel yaen

Henoplomess,

Wonogumen.

a) BePTUKaJIbHBIN 0) BepTUKaNbHBIN B) BEpTUKAIbHBIN
TEePMOCTaOUIU3ATOP; MasiorabapUTHBIN TEepPMOCTaOUIU3ATOP
TepMOCTaOHUIIN3aTOD;
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e

€) BEPTUKAJIbHBIN TEPMOCTAOMIN3ATOP KPYTIOTOANYHOTO ASHCTBUS (C TPUHY JUTEITHHBIM
OXJIAXJECHUEM KOHICHCATOPA).

HeoOxoaumocTh TpUMEHEHHS, CXeMa pacCTaHOBKM H TapaMeTphl
TEpMOCTAOUIN3aTOPOB B  3aBUCHMOCTH OT KOHKPETHBIX  HMHXXEHEPHO-
F€OKPUOJIOTHYECKUX YCJIOBHUH, KOHCTPYKTHBHBIX pEIIEHUH (QYHIaMEHTOB H
pacUEeTHBIX  HArpy30K  OIpeJensieTrcs 10  pe3yjJbTaTaM  IPOTHO3HBIX
TEINIOTEXHUYECKUX PACUYETOB OCHOBAHMM MEP3JIBIX T'PYHTOB IO CIEIUAIBHBIM
nporpaMMaM MaTE€MaTH4YeCKOro MOJEeNUpOBaHus (NMPOrpaMMHBIA KOMILIEKC
PCH 67-87 «WuxeHepHble uU3bICKaHUsS A1 cTpoutenabcTBa. CocTaBieHHE
IIPOTHO3a MW3MEHEHUW TEMIIEPAaTypHOTO pPEXHUMa BEYHOMEP3JBIX TI'PYHTOB
YUCJIEHHBIMU METOJAMU» ).

2. llpuMeHeHVe NPOTHBONVYUHHONW TEPMOVCAKNBAEMON 000JJ0UYKH

OCIIT «Reline»

B  kadecTBe TPOTHUBONYYMHHBIX  MeponpusitTuii  0e3  3aTpar Ha
AJICKTPOIHEPTHIO JUISI CBAWHBIX (YHJIAMCHTOB NMPHUMEHSIOTCS MPOTUBONYYHUHHBIC
o0osouku OCIIT Reliney.



ﬁﬁ HWUL CMPOUMENLCMBO

AR ACC R OB TENbE Kl EHTR

S/

O6onouka mpenHa3Ha4YeHa JJISI CHUXKEHHUS KacaTelbHBIX CHJ MOPO3HOTO
nydeHuss Ha OOKOBYIO TIOBEpPXHOCTb CBaW, TEM CcaMbIM oOecreunBas
OpoTUBONYYHMHHBIE Mepomnpusatus. O6onouka «Reline» mcmombp3yeTcs s cBait
metamunyeckux cepun CMOT u xene300eTOHHBIX.

CBasi ¢ IpOTUBONYYHHHOH 000I0YKOH
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O6onouka OCIIT «Reliney naunbonee 3¢pdexTuBHA WISl OMOP HAA3EMHBIX
TpyOONpPOBOJIOB U MAJIOHATPYKEHHBIX COOPYXKEHUU B pallOHAX pacnpoCTpaHEHUsd
BEYHOM  Mep3J0Thl, a TakXke B JIIOOBIX palioHax pacHpoCTpaHEHUs
CUJIbHOMYYHMHUCTBIX TPYHTOB.

CBau ¢ MPOTHBOMYYMHHBIM TEPMOYCAKUBAEMBIM MOJTUMEPHBIM TTOKPBITHEM
OCIIT «Reline» nponuin HaTypHBIC MOJEBBIE HCIBITAHUS, PE3YJIbTATOM KOTOPBIX
CTAJIO TMOJATBEPXKICHHE YHUKAJIbHBIX KAYECTBEHHBIX XapaKTEPUCTUK MaTepuala;
CHUXKEHHE KacaTeJbHBIX CHJ MOPO3HOTO My4YeHHUs ObLIO MOATBEPKIEHO B
npenenax 50-60%. HatypHble ucnibITaHUS CBAall MPOBOJUINCH HA MECTOPOKIECHUH
Mensexbe (OOO «I'azmpom pob6wsiua Haneim», AHAO). Ilo pesynbTatam
MPOBEACHHBIX UCTIBITAHUN W, YIUTHIBAsI CPOKH AKCILTyaTallul OOBEKTOB (HE MEHEe
30 ner), monydeHo 3akiOYE€HUE O NPUMEHEHHMHU IMPHU pacyeTax CBail, MOKPBITHIX
o6omoukamu npotuBonyduHabIMU OCIIT «Reline) Ha ycToiYuBOCTh ¥ MPOYHOCTH
OT BO3JICHCTBHS CHJI MOPO3HOTO ny4eHus koddpdunuenta 0,42 k 3Hauenusm ifh mo
CIT 25.13330.2012 OcHoBaHusi ¥ (QyHIaMEHTbl Ha BEYHOMEP3JbIX TIPyHTaX
(AxryanusupoBanHas penakuus CHull 2.02.04-88).

O6omouka OCIIT «Reliney mpomra arrecranmio B IIAO «[azmpom» u
paspemieHa Jjsi MOPUMEHEHHUs] TMPH CTPOUTENIHCTBE OOBEKTOB Pa3IUUYHOIO
Ha3zHaueHus. Ha ocHOBaHuM aTTecTanuu JaHHbIe MaTepualibl BKIOUEHbl B Peectp
«I"aznpom Crpoittek CamaBary.

O6omouka OCIIT «Reliney npenacraBnser cob0il NBYXCIOWHYIO BTYJIKY C
NPOEKTHONW JJIMHOW JESITENbHOTO CJIOS NYYUHUCTOTO TPYHTA, COCTOSIIIYIO U3
TEPMOCBETOCTAOMIU3UPOBAHHON, MOAM(PUUUPOBAHHONW UM OPUEHTHUPOBAHHON B
NpPOJIOJIbHOM HampaBJE€HUU MOJUOJIECPUHOBOM KOMIO3UIUM U aJATE3UOHHOTO
MOJICJIOSl HA OCHOBE TEPMOILIABKUX aJr€3MOHHBIX KOMITO3UIIUMH.

O6omouka OCIIT «Reline»y mMonTHpyeTcs Ha cBal B 30HE CE30HHOTO
IIpOMEp3aHus WM OTTAUBAHUS C LIEJbI0 CHUXKEHUS KacaTEJbHBIX CHJI MOPO3HOTO
ny4yeHust Ha OOKOBYIO MOBEPXHOCTh CBAU, OHA COXPaHSET CBOIO MIACTUYHOCTD MPHU
TeMmnepaTtype 10 MUHYC 63 rpaaycoB, IpH 3TOM YHUKaJIbHBIE CBOMCTBA MaTepuania
HE JAIT NPOU30MTH CMEP3aHUIO €€ C TPYHTOM. I'pDyHT HE MOXKET «3aXBATHUTh)»
CBaK M NpPHU €ro NOoJbEME CBasg OCTAETCS B MCXOJHOM IOJOXEHHUHU. Tem caMbIM
o0ecneuynBarTCsA NPOTUBONMYYMHHBIE MEPOTIPUATHSA.

HOKpI)ITI/Ie HAHOCHUTCS Ha CBAal0 Ha CJIOH aJArciuBa, 06€CHC‘II/IBaIOHI€FO CHUIIY
KaCaTCJIbHOTO CICIICHUA, MPCIITCTBYIOIICC CABUTY 000JIOUKHM ITO CBae HE HHUXKE
30 xr Ha 1 KB. CM., 4YTO B JACCATKH pa3 BbIIC KAaCATCIbHBIX CHJII MOPO3HOTIO
IIy4YCHUA.

[IporuBonyunnnass ob6osouka OCIIT «Reliney mnepekpsiBaeTr 30HY
CE30HHOI0 JesATeJbHOTO clios rpyHTa mo 200 MM ¢ KaXJI0i CTOPOHBI, YTOOBI
KOMIIEHCUPOBAaTh HETOYHOCTh YCTAaHOBKM CBaW B TPYHT M KojeOaHUsS TIyOuH
MpoOMep3aHus UK OTTauBaHUS MO JaHAmadTy.
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ﬁlﬁ HUL CMPOMMENLCMEBO
HAYMHE BCCAE O TENBC KR EHTR

VYcanka OCIIT, obecneunBaroiias nNoJHOe 00KaTUE U30JIUPYEMOTO U3IEIus,
MpOUCXOAUT B pe3yjbTaTe €€ HarpeBa J0 Temunepatypel He wMeHee 120°C
clieluajJbHBIM 000pYy/IOBaHUEM.

3. IIpuMeHeHHe XKeJ1e300eTOHHBLIX CBAN ¢ NPOTUBONYYNHHON 000JJ0YKOH

OCIT «Reline»

XKenezoberonnas cpas ¢ obomoukoir OCIIT «Reline» ceprudunuposana mo
cucremam ['azsmpomMCepr u I'OCT P, umeer CBHUAETENBCTBO COOTBETCTBUA
denepanbHBIM HOpMaM MMPOMBIIIICHHONW 0€30MacCHOCTH U YCIOBUSM JKCILTyaTallHuH
Ha o0bekTax [TAO «I"azmpomy.

[IporuBonmy4ynHHBIE  (MPOTHBOMYYMHHUCTHIE)  MEPONPHUATUS  JJIsI  CBau
obecrneynBarOTCid MNPUMEHEHUEM NPOTUBONYUYMHHON o6onouku cepun OCIIT
«Reliney mo TY 2247-004-754577052014.

Hasnauenne o6onouku «Reliney — cHMkeHUe KacaTelbHBIX CHUJI MOPO3HOTO
ny4eHHs: Ha OOKOBYIO MOBEPXHOCTh ¢cBau B mpeaenax 50-60%.

O6osouka OCIIT «Reliney B 2014r. nponuta arrecranuio B OO0 «I'a3npom
BHUUI'A3» B coorBercTBHHE ¢ TpeboBanusmu CTO TA3IIPOM 2-3.5-046-2006 u
BKItoueHa B Peectp TexHHWUECKMX YCIOBHUH COOTBETCTBYIOIIMX TPeOOBAHUAM
ITAO «I"azmpom».

JlaHHO€ MOKpBITHE [AET CYIIECTBEHHOE CHUIKEHHUE CHUJI MOPO3HOTO NYyYEHHs Ha
cBato. [Ipu pacuere ocHOBaHHMI M (YHIaMEHTOB MO YCTOMYMBOCTH U MPOYHOCTH
Ha Bo3jeiicTBue cui Mopo3Horo myueHus, mo CHull 2.02.0488 (m. 4.41 - 4.42),
s ceau CMOT ¢ mOKpeITHEM W3 CIOXHO-MOJAU(DUIIMPOBAHHOTO
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Doal HUU CMpornmeneCmeo

HEPURO- SO OBITEN B KIARk LEHTD

TepMoycaxkuBaemoro mnoiumepa «Reliney, x 3nauenusam tfh npumensercs
ko3¢ punuent 0,42.

[IpoTHBONYyYMHHBIE KEJNEe300€TOHHBIE CBaW TOCTABISAIOTCS C HAHECEHHOM
npotuBonyduHHoit ob6omoukoir OCIIT «Reline) Ha cTBONM cBam B COOTBETCTBUH C
TY 5817-007-754577082016. O6onouka OCIIT «Reliney yrnybmnena B Teno cBau
IPU U3TOTOBJICHUU M MPEJAOXPAHCHA OT Pa3pyIICHUS MPHU NOTPYKEHUH (320U BKE).

Jnst  3ammTel  OT pa3pylIeHHs, HaA BEPXHUM yYaCTOK CTBOJA CBaw,
MOJBEPKCHHBIA  BO3JCHCTBUIO  arpeCCUBHBIX  CPEd, MOXET  HAHOCUTHCS
aHTHKOpPpPO3UOHHOE moKpbiTHe. [IpoTnBomyumnHass oGonouka OCIIT «Reline»
SIBJISICTCS] TAKXKE aHTHKOPPO3UOHHBIM MOKPBITHEM.

MoHUTOPHUHT (IPOBeJeHHe HATYPHBIX HcnbITaHUil) cBau - CMOT

Hatypubie nonesbie ucneiTanus ceau CMOT ¢ npuMeHeHHMEeM HOBEMIIUX
MPOTUBONMYYUHHBIX TEXHOJOTHUM, PE3YyJbTATOM KOTOPBIX CTAJO MOATBEPKICHUE
YHHUKaJIbHBIX KAa4eCTBEHHBIX XxapakTepuctuk cBaii CMOT, npoBoauiauch Ha
Mectopoxaenuu Measexnbe (AHAO).

B kauectBe 00BEKTa CTpOUTENHCTBA OBLIT BBHIOpAaH CBaWHBIM (yHIaAMEHT
OCBETUTENbHON MauThl ¢ MOJIHUEOTBOOM (Puc. 1)

Mavra ocperurensas H=21 wm
€ moanneoTroaom H=29w |

Puc. 1 Maura ocBeTuTeNnbHas Ha IJIaHE.

@yHAaMEHT MauThl OCBETUTEIbHOW OPraHM30BaH Ha §-MHU CBasiX AuaMeTpom 325
MM u aiuuHo# 17 M (Puc. 2)
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AR A O TEN B KR LEHTR
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Puc. 2 Cxema pacnonoxeHus: CBalHOTO MOJI MaYThl OCBETUTEIBHON ¢ MOJIHUEOTBOIOM

Tun W KOHCTPYKTHBHBIE DJJIEMEHTHI CTBOJAa CBau INOKa3zaHbl Ha Puc.3.
CTBOJIBI CBaM M3rOTABIMBAIOTCA U3 TPYOBI U IMCTOBOTO MPOKATa HEMOCPEACTBEHHO
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ﬁ HWUL CMPOMMENLCMBO

HEPRO- SO JOBATENBS KAl LEHTD

[To pe3ynabTaTaM MNPOTHO3HOIO TEMJIOTEXHUYECKOTO pacyera Ajs OopbObI ¢
MOpO3HBIM Ny4YEHHEM He0o0XoJuMa YyCTaHOBKAa TEpPMOCTaOUIMW3aTOPOB B
KoJu4yecTBe 12 mIT., KOTOpBIE pacnojaramTcs paaoM co casimu Puc.4. YcranoBka
TEPMOCTAOUIN3ATOPOB TMpousBoauTcs cormacHo TY 3642-006-01403119-11,
OypoomyckHbIM crocobom Ha r1ayouny 14 ™. Ha pucynke 5 mnokaszan
BEPTUKAIBHBIN TEPMOCTAOUIN3ATOP.

e CBan MeTALMIMYECKAR

@ CBaA ¢ MPOTHBOMYMHHHBIM NOKPHITHEM

E TepmoctabGivmzarop

Puc. 4 Cxema PacCnoJI0KCHUA TCpMOCTa6I/IJ'II/133T0p0B Y MaydThbl OCBETHTCIILHOMU C MOJTHHCOTBOJOM

ldma TKY

[AIHUDDSOHHOA DM
[ e et

-

HLEH <A

| pocmbiog
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HWL, CMPOMMENbCMEBO
YR IR OB TN bE KA YEHTR

Puc. 5 O0muii BuJ TepMOCTaOUIN3aTOpa

Puc. 6 Nsrorosiienue cBaii Ha 3aBOJiE

Ha ocHoBaHUM NaHHBIX MHXKEHEPHO-TEOJOTHYECKUX HU3BICKAHUM MO CKBaXXHUHE
CYUIECTBYIOIIETO MPOEKTa, OBLIM MPOBEIECHBI CIEAYIOIINE pacueThl CBail:

1. Ha BepTukanbHy0, CKUMAIOUIYIO Harpy3Ky.
2. Ha ropusoHTanpHyl0 CABUTAIONIYIO HATPY3KY.
3. Ha npoTtuBojeiicTBUe cuiamMm MOPO3HOTO My4YEHHUS.

ITo pe3ynbraTtam pacuéra cBasgM cooTBeTcTBYET cBass CMOT ¢ nuametpom 325
MM M TOJIIMHOW CTeHKH 8 MM, HiauHOW 11 M, ¢ 000J0YKON MPOTHUBONMYUYHHHOU
OCIIT gnuuaHO# 3 M, YCTAHOBJIEHHOW C YYE€TOM OTMETKHU orojioBka cBau 0,4 M OT
ypoBHs  rpyHTa. Ilpumenenne cBai CMOT  uckiawoyaeT  yCTAaHOBKY
TePMOCTA0OMIN3ATOPOB PSAAOM CO CBASIMH.
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CpaBHUTEJbHBIH TEXHUYECKUHA aHAJIN3 KJIACCUYECKON TEXHOJOTUH U

il HULY CMpolmenbCmeo

ARG O OBATENBC KR YERTD

TEeXHOJIOTHHU ¢ npuMeHeHneM cBait CMOT

Ne MMapameTpsl Knaccuueckas TexXHOJIOrust
n/n CpaBHeHHUS TEXHOJIOTHs CMOT
CTaZ[I/IH IMPOCKTUPOBAHUA
Heob6xoaumo mpoeKTupoBaTh, [IpoeKTUpOBLINK
O6beMm PacCUHUTHIBATH U MIDODHUCOBHIBATE: | BRIOMpAET cTaHIAapTHBIC
POCKTHPOBAHHS ®  MOHTaXHBIC OTOJOBKH; | perreHus U yKa3bIBaeT
1 ®  PaBHOMNPOYHBIE HX B MapKHPOBKC.
COCIMHEHMUSL: 3
® HaKOHEYHUKH CBaii.
Heobxoaum KomIiiekc [IpoTuBONy4YNHHOE
IIpoexTupoBanue IPOTUBOIYYMHHBIX MED: nokpsitue OCIIT we
MPOTHUBOMMYYUHHBIX ® pacyeT YAJIMHCHUA CcBai; Tpe6yeT
MepOHpI/I}ITI/II‘/'I. (] TepMOCTaGI/IHI/ISaTOpBI; JOIIOJTHUTECIIBbHBIX
e JIONOJHUTENbHOE OypeHue | MPOTHBONYYHMHHBIX
o1 o0camxHbIe TPYOHI; Mep.
2 ®  OTCHINKH U TEMION3OIAINS
TPYHTOB;
e JIpyrue NpoTHBOIIYYHHHBIE
MEpOTIPHUSATHS.
IIpoBepka Bcex MPOEKTHBIX Hcnons3oBanue
IIpoxoxaeHue pemreHuii TpedyeT 3HAUNUTEIBHOTO | CTAHAAPTU3UPOBAHHOM
SKCITEpPTH3bL. BpEMEHH. MPOAYKIIUU YIIPOIIAET
3 MOPAI0K
MPOXOXKIEHUS
9KCHEPTHU3HI.
. [Ipouenypa aBTopckoro Haja3opa | Bce cBam umeror
ABTOpCKUN HAA30p
TpeOyeT MpOBEPKH BCEro 00bemMa | 3aBOJICKYIO
aKTOB CKPBITEIX paboT u MapKUPOBKY,
3a9acTyI0 MpoBEpKa
4 HE MOXET B TIOJIHOM 00BheMe BBITIOTHEHUS
YAOCTOBEPUTH MPABIIIBHOCTH MPOEKTHBIX PEeIICHUHN
WCIIOJTHEHUS TIPOEKTa B 9aCTH 3HAYUTEITHHO
CBalHBIX OCHOBAHMUI. YIPOUIAETCS.
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HUU CMpornmeneCmeo

YR IR OB TN bE KA YEHTR

CTaI[I/IH CTPOUTCIBCTBA

CBau M3roTaBIMBAIOTCS Ha CBan 3aBOJICKOTO
00BEKTE CTPOUTEIHCTBA: U3TOTOBJICHHUS.

+ TpebyroTcs
BBICOKOOTIIAYMBAEMbIC
paboune B yCI0BUAX
KpaiHero ceBepa;

* TpebyeTcs o0opyaoBaHHE
U PacXOoJHBIC MAaTEPUAIIBI;

*  TIOBBIIICHHBIA Pacxon
MarepuayoB (OombIoe
KOJIMYECTBO 0OpPE3KOB,
BBH]Y OTCYTCTBUS
BBICOKOTEXHOJIOTHYHBIX

W3rorosienue ceau

CTaHKOB).

HeB03MOXHOCTP BBITIOJTHEHHS [TokprpITHE HAHOCUTCS B
AHTHKOPPO3UIHBIE BceX TpeOOBaHMI MO HAHECEHHUIO | 3aBOJCKHX YCIOBHUSAX C
TIOKPBITHS MTOKPBITUN B TIOJIEBBIX YCIOBHUSAX. | BBITTOJTHEHHUEM BCEX

TpebGoBaHMIA.

OOBeMBI 3eMIISTHBIX Pa0doT U 3HauUTEIBbHOE
3emnstHble  paboTHI M| OypeHus NPOU3BOISTCS B COoKparieHne 00beMOB
OypeHue COOTBETCTBHUH C MTPOEKTOM. 3eMJISHBIX paboT u

OypeHwus BBUAY TOTO,
9TO HE TpeOyeTcs
TOTIOJTHUTETHHBIX
MIPOTUBOMTYIHHHBIX
MEPOINPUATUN U CBAU
CMOT xopoue
AHAJIOTUIHBIX
KJIACCUYECKUX.

Heob0xoauma TpaHCIOPTUPOBKA: | Ha oGbekT

O6wvem *  TIOBBIIIEHHOTO (C yU€TOM | CTPOHUTENBCTBA
TPAHCTIOPTHBIX 00pe3KOB) KOJIMYECTBA JIOCTABJISIIOTCS TOJIBKO
MepPeBO30K MeTaiia IS rOTOBBIE CBaH.

H3TOTOBJICHHS CBal;

* HeoOXoJaMMa JOCTaBKa Ha
00BEKT CTPOUTEIIHCTBA
000pynoBaHUs U
paCXOI[HI)IX MaTCpI/IaJ'IOB
CBaii;

+ HeoOxoAuMa JOCTaBKa Ha
00BEKT
CTPOUTEIBCTBA PAbOYNX
JIISL U3TOTOBJICHUS CBaii.




lool HULU CMpPormMensCmeo

ARG AE OB TENBS KAl LEHTR

CpaBHUTEIbHBIN TEXHUUYECKUIN aHATINU3 TEXHOJOTUI OOpbOBI C MyuyeHUEM
cBail ¢ npuMeHeHueM TepmoctadbunuzatopoB u cBasimu CMOT nokazan
skoHOMHYecKyto 3¢ pexTuBHOCTH cBail CMOT npu npoBeneHU NPOEKTHBIX,

CTPOUTEIbHOMOHTAXXHBIX pabOT U AajbHENIIEeH SKCIyaTalluu COOPYKEHHH.
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