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PA3PABOTAH:

- OI'bY «Hay4Ho-1ccneoBaTenbCKUi MHCTUTYT CTPOUTENbHOM $U3MKK PoCCHIACKOI aKafieMiu apXUTEKTYpbI U
CTpouTeNbHbIX Hayk» (HUACD PAACH).

- 000 «[EHOMI3KC CN6» (pykoBoauTens TexHuyecKoro omena Hepebuos A.B.).

COrTTACOBAH:

- Orb0Y BIO «MocKoBcKMiA rocynapCTBEHHbIA CTPOUTENbHbIM YHUBEPCUTET», HaLMOHaMbHbIM UCCTe0BaTENbCKVIA
yuvsepcwtet (OrbOY BIO «MICY» HIY).

- O'bY «Hay4Ho-uccneoBaTeNIbCKUN MHCTUTYT CTPOUTENbHOM (U3NKI PoCCUIACKOM aKapeMuu apXUTEKTYpbI 1
CTpouTeNbHbIX Hayk» (HUACD PAACH).

BBEJIEH BITEPBBIE.

CraHpapt cooTBeTCTBYET TpeboBaHUAM (efepanbHoro 3aKoHa ot 27.12.2002 r. N° 184-03 «0 TexHuyeckom
perynupoBaHuny, GeaepanbHoro 3akoHa ot 22 uiona 2008 r. N2 123-03 “TexHuueckui pernaMeHT o TpeboBaHmAx
noskapHoii besonacHoctu”, CM 50.13330.2012 «Tennosas 3aluuTa 3aaHuid. AKTyanuaupoBaHHan peakuma CHull 23-
02-2003»

Jamevanus u npeanokenua cnepyet Hanpaenate B 000 «[EHOMIT3KC Cl6»
Anpec: 191014, Cankr-Tletepbypr, CanepHbiii nep. gom 1, nur. A. Tenedon: +7 (812) 329-54-47,
takc: +7 (812) 329-54-21, e-mail: penoplex@penoplex.ru, web: www.penoplex.ru

HacToAwwiA CTaHIapT He MOMKET ObITb MOMHOCTBH MM YaCTUYHO BOCTIPOVU3BEEH, THPAMKMPOBaH W PacnpoCcTpaHeH
B KauecTBe HOpMaTUBHOrO AoKyMeHTa 6e3 paspetwennsa 000 «EHOM/IKC Crib».
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[PEANCNOBUE

Llenm 1 3apaun paspaboTku, a TaksKe MCnonb30BaHKA CTAHAAPTOB opraHmu3aumii B PO ycraHonenbl DepepanbHbiM
3aKoHoM 0T 27 fexabpa 2002r. N° 184-03 «0 TexHuyecKoM perynupoBaHik», a npasiia paspabotki U ohopMieHna —
FOCT P 1.0-2004 «Cranpapmsauma B Poccuitckoit Oepepauvn. OcHosHble nonokenna» u [OCT P 1.4-2004
«Cranpapm3auma B Poccuitckon Oepepauwn. CrangapTbl opranuaaumid. 06wme nonoeHna».

HacToAwWwmA CTaHmapT HaueneH Ha HayyHO-TEXHWYECKYHD OLEHKY Haubonee 3PQEKTUBHbIX M HA[EHKHbIX CUCTEM
Tennou3onAUMM (GacaioB Kak C TEennOQU3NYECKOIA MO3MLMK, TaK W C TOYKM 3peHus TpeboBaHMiA OrHECTOMKOCTH U
[I0NrOBEYHOCTH.

EOBpEMEHHbIe CTpOuTESIbHbIE HOPMbI U NPpaBkna YCTaHaB/TBAKT TpEﬁOBaHMﬂ K TEN/0BOW 3aLUMTE 3[aHUN B LENAX
3KOHOMMUX 3HEprun npu obecneyeHnm CaHUTapPHO-TUrMEHNYECKUX W OMNTUMallbHbIX NapaMeTpoB MWUKPOK/IMMATA
MOMELLEHNU U 10T OBEYHOCTK OrparKAatoLLIUX KOHCTPYKLUKN 3[1aHWWA U COOPYHKEHUN.

CeromHslHMe HOpMbI 3aTparuBaloT yactb 06Liei 3afauM aHeprocbepelkeHua B 3paHusx. OHOBPEMEHHO C
C031aHNeM aQdEKTUBHOI TEN/OBOIA 3aLLMTbI, B COOTBETCTBUN C PYrMM HOPMATUBHBIMM [I0KYMEHTaMM, NPUHUMALOTCA
Mepbl N0 NOBbILLEHN 3QAEKTMBHOCTI MHMKEHEPHOTO 060PYNOBaHNA 3[1aHMM, CHUMKEHWIO NOTEPb 3HEPTMM NpU ee
BbIpaboTKE W TPAHCMOPTUPOBKE, A TaK'Ke MO COKPALLEHW0 PacXofa TEMnoBOA W 3NEKTPUYECKOA 3HEPTUM MyTEM
aBTOMATMUECKOr 0 YNpaB/IeHus W perynupoBaHus 060pyI0BaHUA 1 MHMEHEPHBIX CUCTEM B LIETIOM.

HPOBOHVIMHH B Poccuu B Te4EHUe MHOrMX IECATKOB NIET NOAUTUKA «[1ELLIEBbIX» 3HEpI'0HOCVITEJ'IEVI Mp1UBEa K TOMY, 4T0
3Ha4uTeNbHaA [0nA MOCTPOEHHbIX Ha [aHHbIA MOMEHT 3[aHui XapaKTepu3yercA KpaVIHe HU3KUM YPOBHEM
TENno3aLluTol, a cCneaosare/ibHO — HEAOMYCTUMO BbICOKUMW 3atpataMy Tensia Ha Mnoaaep<aHune HEOﬁXOﬂMMbIX
MapameTpoB MUKPOK/IUMaTa.

C y4ETOM TeHOEHUMM pOCTa LiEH Ha 3HEPrOHOCUTENMW, MOBbILIEHWME SHEPreTMYECKON IPQPEKTMBHOCTU 3daHMA U
COOPYKEHMIA CTAHOBMTCA CaMOW aKTyasnbHON 3afjayeid OTEYECTBEHHON CTPOUTEIbHON MHAYCTPUN. OfHUM U3 rNaBHbIX
TpeboBaHui enepanbHoro 3akoHa «0b aHeprocbeperkeHwn» (B 06n1acT HOPMUPOBAHMA XapaKTEPUCTUK 3LaHuiA U
COOPYXKEHWIA) CTano YMeHbLUEHMe TENnonoTepb W COKpaLLeHue pacxofa TOMAMBHO-3HEpreTMyeckux pecypcos. Ha
OCHOBE 3T0r0 3aKoHa Obina paspabotaHa nporpaMMa 3HeprocbeperkeHnsi, BKIKYAOLWas COBEpLUEHCTBOBaHME
HOPMaTUBHO-METOANYECKO 6a3bl MPOEKTMPOBAHUA U MEPeBOd CTPOMMHOYCTPUM Ha WCMONb30BaHME MaTepuancs U
TEXHOMOr A, OTBEYAIOLLMX COBPEMEHHLIM TPEBOBaHNAM.



PELLEH3KA

PELEH3HA
Ha CTaHAapT opraHk3auuH no npuMenenmio [TEHOTUIDKC® s orpaknaromx

KOHCTPYELHAX NePBRIX H HOKOIEHBIX ITAMEN

Paspabortanneiii cunamu cneumanmucros HUMCO PAACH u 00O
«[IEHOIJIDKC  CII6»  craHmapT  opraHMzalMd 10  MPHMEHEHHIO
SKCTpyAHpoBaHHoro nenononuetapona ITIEHOITIDKC® B orpaknarompmx
KOHCTPYKIIMAX NMEpBEIX H LOKONBHBIX 3Taxeil OyIeT ronezeH MIHPOKOMY KPYry
NONb30BATENEH: MPOEKTHPOBIIMKAM, CTPOMTENAM, COTPYJHHKAM OpPraHoOB
IKCIIEPTH3EL U JPYTHM.

Hactoammii cTaHzapT cOCTOHT M3 5 pasienoB, MOCBALIEHHBIX: pacyeTam
YAENBHEIX — TEMIONOTEPE TPYNN  YINOB  OTPAKJAIONMX  KOHCTPYKIHH,
HCCNEJIOBAHUAM BJIAKHOCTHOTO PeXXHMA, oDecTieyeHHIO NOXKAPHOI 5e30MacHoCTH,
afresHH IUTYKATYPHBIX H KieeBblX cocraboB ¢ Iumramu «[IEHOITJIDKC
MACA]JT», MOHTaXY cHCTeM Terousonauun. Bce paccMmoTpeHHEIE BoOmpocEl
HMEIOT OONBIIYI0 BAKHOCTE TNPH TNPOSKTHPOBAHHH H  CTPOHTENLCTBE
OrpaA#JAlolNX KOHCTPYKLHIT NepBLIX H LOKONBHEIX 3Takeil.

Xotenock Obl 0co000 OTMETHTE pe3yNbTATHl, [IPEACTABIEHHBIE B MEPBOM
pasnene: «Pacuer yaenpHLIX TOTEph TEMNOTH TPYNN y3M0B HAPYMKHEIX
OTpaXJalonni KOHCTPYKLMH, BXOAAIIKX B a1500M TeXHHYecKHX peiueHuii 000
«[IEHOITJISKC CIT6». [TpueeneHHbIe B qaHHOM pasfene TabMMIbl ¢ pacyeTHbIMH
XapaKTEPHCTHKAMH  pPa3fIHYHBIX  Y30B  KOHCTPYKLUMH ¢  TpUMeHeHHeM
IKCTpymHpoBaHHoro nexonomuctipona TTEHOIUIAKC® nossomsior wacTeyso
HIIH MOJHOCTBIO HCKIIOUATE pacueThl TeMIEpaTypHLIX Mofeil B npouecce
NPOEKTHPOBAHMA MM IKCHOEPTHOH OLEHKH KOHCTPYKUMHA. ITH NaHHBIE 0coBeHHO
aKTyalbHEl B CBA3H ¢ HavanoMm obssartensnoro npumenenns CIT 50.13330.2012
«Tennosas 3amuTa 3naHui. AxtyanusnposadHas pegakuus CHull 23-02-2003» ¢
1 mrona 2015 r., cornacho Ilocranosnenuto Ilpaeutenscrea P@ ot 26.12.2014
Nel521, moromy 49TO SBAAIOTCA TOTOBBIM CIPABOYHEIM MAaTEpHANOM s

NPOEKTHPOBIIMKOB H COTPYAHHKOB OPTaHOB 3KCIEPTH3BI.




Tak e XOueTcs OTMETHTb Pe3y/bTaThl PACYETOB BIAXHOCTHOTO PEXKHMA
OrpaykJaloNIMX KOHCTPYKIMIi, npuBeaeHHble BO BropoM pasznesie CTO. [Togobuble
PacHeTsl ocobDeHHO AKTYalbHEl HMEHHO A KGHC’I‘]J}*IGJ,HFI [NepPBEIX H LOKONBHBEIX
Tamed, T.K. OHH OTHOCATCH K Haubonee «yA3BUMBIM» B 3JaHHH C TOYKH 3pEHHA
TEMIO3ZAMIHTEL H 3AlIHTE OT NEpEeYBIaKHEHHA. B JaHHOM paszicic IpHBCIACHBI
3HAYEeHHA IKCIUTYaTaLlMOHHOH BIIQKHOCTH KOHCTPYKTHBHBIX H
TEMNMOHZONANHOHHBIX MATEPHAIIOB B cocrase THIOBbLIX Orpaxiatilmx
KOHCTPYKUHH ANA pa3siH4YHBIX KIHMATHYECKHX YCJIOBHH CTPOHTENLCTBA, H, YTO
GCDfiEHHO BaXKHO, pPACCHYHTAHO BIHAHHE BHAWHOCTH HA TCONO3AIHTHBIE
XApaKTEPUCTHEH MaTEpHAIOE.

B unenom paspaboTaHHBI CTaHJapT OpPraHM3alMH M0 [NPHMEHEeHH!O
IMEHOITJIAKC® B orpakIarommx KOHCTPYKIHMAX MEPBhIX H IOKONBHBIX 3Tael
ABMAETCA 3aKOHYEHHBIM JOKYMEHTOM, BBIMOVIHEHHBIM HAa BRICOKOM HayY4HO-
TexHu4yeckoM ypoeHe. OH oOsizaTenbHO HaiijeT CBOH Kpyr Nolk3oBaTeneill H MpH
rpaMoOTHOM  TIOJOXOIE CMOMET MOBBICHTE Ka4ECTBO NpoOCKTHPOBAHHA H

CTPOHTENLCTBA B OOACTH CBOET0 MPHMEHEHHS.

3ag. kadeapoii otorieHns W BeHTHIALMA MI'CY,
JNOKTOP TEXHHYECKHX HAyK, mpodeccop,

—
uneH-koppecnongent PAACH fﬂbl?g&“# B.I'. I'arapun

[Moanuce B.I".I'arapuna 3asepsio




0 TEXHOMOrUK NPOU3BOJCTBA

Tennousonauua MEHOMIIKC® — 310 3KCTPY3UOHHBIA (3KCTPYAMPOBAHHDINA) BCMEHEHHbIA noAMCTHpON,
W3roTaB/IMBaEMblii METOJ0M 3KCTPY3UM U3 NONIMCTUPONA 061Lero Ha3HaueHMs.

[lpouecc aKcTpyavpoBaHNA nonucTvpona paspabotaH 6onee 50 net Hasap B CLUIA. [laHHbI MeTog No3BOAAET NOAYYUTH
Martepyan ¢ paBHOMEPHOMN CTPYKTYPOW, COCTOALLMIA M3 MEJIKUX, NONHOCTbIO 3aKPbITbIX A4eeK ¢ pa3mepami 0,1-0,2 MM.

Ikctpy3uonHbin neHononmctvpon TM «[EHOMN/IIKC» nonyuaroT nyTem cMeLLMBaHWA rpaHyn nomMcTupona obuuero
3Ha4YeHWA MPW NOBbILIEHHOW TEMMEpaType W [aBMeHMN C BBEJEHMEM BCMEHVBAIOLET0 areHTa U MocneaytLmM
BblaBNMBaHNEM U3 3KCTPYaEpa.

[loMMMO  M3roTOBNIEHMA 3KCTPY3MOHHOTO neHononuctvpona, Komnadna «[IEHOMIIKC Crle» 3aHumaetca w
NPOKU3BOACTBOM Cbipbsi — NonucTMpon obuuero HasHavenna nog TM «CTAUPOBUT» (GPPS). Takum obpa3oM, KoMnaHuA
MOSHOCTbH KOHTPOMPYET NPOM3BOACTBEHHbIiA LWIKN, YTO NO3BONIAET M36€XKaTb PE3KOro NafieHNA Kauectea MaTepuana,
CBA3aHHOT0 CO CMEHOM NOCTaBLLMKa (MPOM3BOAKTENA) ChIPbA.

Obpawaem Bawe BHUMaHKe, yto Bce npeiaraeMble Komnanuen «[IEHOMN3KC Crl6» npopyKTol U TexHuueckve
PELLEHMA MIMEKOT COOTBETCTBYHOLLYHO Pa3peLLMTENbHYHO [JOKYMEHTaLyo b0 NpoXoaMnmM HeobxoavMble 1 0bA3aTeNbHbIe
MCMbITHUA B aKKPEAMTOBAHHOM OpraHe U/ roCy[apCTBEHHOM YUPEXAEHNM.

Hapagy C KpynHeAwwMMM 3apyberkHbIMK NpOM3BOOMTENAMM 3KCTPY3vOHHOro neHonomuctpona B 2010 rogy
komnaxna «NEHON/IKC Cl6» nepeBena npon3BOACTBEHHbIiA LMKN HA HECHPEOHOBYIO TEXHONOM MO NPOM3BOACTBA MIAT.
370 N03BOAAET NOAYYNTH HE TOMBKO 3KOIOTMYECKN YCTbIIA MPOMYKT, HO W CYLECTBEHHO CHU3UTb BbIBPOCHI BPEAHBIX
BELLECTB, CMI0COBCTBYIOLLMX Pa3PYLUEHHH) 030HOBOT O CTIOA.

OMUCAHUE TENJIOU30NALIUKA NEHONMIKC®

[EHOMMIKC® — ontMManeH AnA WCMONb30BAHUA MpW YTEMNEHMM BHEWHMX W BHYTPEHHWX OrpaM<patoLLmX
KOHCTPYKLMIA (HanpyMep: LOKOMb, CTeHbI, dacaaHble CUCTEMBI, NeperopoaKu). MiuHManbHoe BOZONOrNoLLeHme (MeHee
0,4% 3a 24 yvaca), Hu3KaA TennoONPOBOAHOCTL (3QdEKTUBHEE MMHEpaNbHOA BaTbl B 14 pasa, a NeHonoaMcTMpona
(neHonnacta) B 1,3 pasa), NerkocTb Matepuana v NOHUMKEHHAA rPyNna roployecT 06ecreuMBaloT HaLEMKHYIO 3aLLuTy
Bawero ¢acapa B TeueHue Bcero cpoka ciywbbl. [lanHbiie Tn TIEHOMIIKC® Bbinyckaetca co cneupuanbHbIMK
aHTUNWPEHOBLIMM [100aBKaMM, KOTOPbIE MO3BOMAIOT MCKMKYMTL BEPOATHOCTb CaMOCTOATESIbHOTO FOPEHNA U CAenaTb
Martepyan camo3aTyXatoLmuM.

Tabnmua 1. TEXHUSECKUE XAPAKTEPUCTUKI NMEHOMN3KC®

®un3nKo-mexaHM4eckne CBOMCTBA TexHu4eckme HOPMbI En. nam. MEHONN3KC®
5 —
MpoyHocTb Ha cxatve npu 10% nuHenHon pedopma, He FOCT EN 8262011 Ma (1v2) 0,20
MeHee (20)
lMpeaen NpoYHOCTYM NpU CTaTUYECKOM W3rnbe FOCT 17177-94 MMa 0,25
0
Boponornowierue 3a 24 yaca, He bonee [OCT 15588-86 % o 0,4
obbemy
KaTeropus CTOMKOCTY K OTHIO ®3-123 rpynna I3 (c aHTUNMpeHamu)
KoathdpuumeHT TennonposogHocTv Anab. IOCT 30256-94 Bt/m-°K 0,033
TOnLHA 20, 30, 40, 50, 60, 80, 100,
" 120, 150

CraHaapTHble pasmepbl MpUHa TY 5767-006-54349294-2014 MM 600

AnvHa 1200
TemnepaTypHbIi AnanasoH akcnnyatauum TY 5767-006-54349294-2014 °C -100....+75

MEHON/IKC® npoussoautca no TY 5767-006-54349294-2014.
Mol TEHON/IKC® uarotaBnveatot HoMuHanbHbIx pasmepos 1200x600x(20 ... 200) mm.




0603HAYEHWE W HAUMEHOBAHUE

B ycnosHoe o603Hauenme nwt [IEHOMTIKC® pomkHbl BXoauTb:

- HaUMeHOBaHWE TOProBOI MapKu U3AeNMs;

- pa3Mepbl B MM (TOfLLMHA X LUMPUHA X ANMHA);

- 0603HaueHve BapuaHTa 0bpaboTky Topua;

- 0603HaveHve Buaa 06paboTKM NOBEPXHOCTH;

- 0603HaueHMe HaCTOALLMX TEXHUUECKVX YCIOBMIA.

Hanpumep, MTEHOMTIKC® 100x600x1200 T-20 TY 5767-006-54349294-2014.

XUMUYECKASA CTOHKOCTb

Mnuter MEHOMTIKC® obnapaioT HOCTATOYHO BBICOKOW XMMUYECKON CTOMKOCTBIO K BOMBLUMHCTBY UCMONb3YeMbIX B

CTPOUTENLCTBE MaTepuanoB. HexoTopble opraHUuecKue BELECTBA MOryT MPUBECTM K Pa3MAMYEHMI0, YCAMIKe W fae
PacTBOPEHMIO NI,

BbiCOKan XuMKyecKas CTOMKOCTb K CneyoLLInM BeLLieCTBaM:

o Kucnorol (opraHu4eckue n HeopraHu4eckue)

o PactBopb! coneii

e  Epkue wenoun

o XnopHas usBectb

e Cnmpt u cnnpToBbIe KpacuTenn

o  Bopau Kpacku Ha BoHOI 0CHOBE

e AMMMaK, yrneKkuCnbIi ra3, KUCNOPOA, aLieTUeH, NponaH, byTaH
o  (ropuposaHHble yrneBoaopoab! (hpecHbl)

e llemeHTbl (cTpouTENbHBIE pacTBOPbI U 6ETOHDI)

e  uBoTHOE M pacTuTENbHOE Macno, napaguH

Hu3Kan xuMu4ecKasn CTOMKOCTb K CrieAyHLLMM BELLIECTBAM:

e ApoMatnueckue yrneBogoponbl (6eH3on, Toyon, Kcunon)

e Anbperuppl (popManbaerua, dopmanu)

e KeroHbl (aueToH, METUAITU/IKETOH)

o [lpocTbie u cnoxxHble 3gupbl (AUTMNOBLIA 3dMP, PaCTBOPUTENM HA OCHOBE 3TW/IALieTaTa, MeTUNaLieTaTa)
o beH3uH, KepocuH, au3enbHoe TONIMBO

o  KaMeHHoyronbHas cMona

e [lonnagupHbie cMonbl (0TBEpAMTENN 3NOKCHHBIX CMON)

e MacnsHble Kpacku

JKcnnyatuposath TennousonAuvoHHble nauTbl MEHOMN3KC® pexomenayetca B auanasoHe Temneparyp ot -100 o

+75 °C. B 3TOM TeMnepaTypHOM pexiMe Bce Gu3nyecKue 1 TenoTeXHUYECKME XapaKTePUCTUKV MaTepuala OCTaloTcA

HEU3MEHHbIMW.



PA3JEN 1

(DenepanbHoe rocyaapcTBeHHOR BI0JMKETHO YupeaeHne
«Hay4Ho-uccneoBaTeNbCKIiA MHCTUTYT CTPOUTENIEHON (U3MKM
PoccuiicKoil aKaeMi1 apXUTEKTYPbI M CTPOUTENBHBIX HayK»

(HMACD PAACH)

Pa3spen 1

Cranpapta opratmsaumu no npumetetmio EHOM/3KC®
B OrpaM<[atoLLMX KOHCTPYKLUNAX NEPBbIX U LIOKOMbHbIX 3TaMei

HAYYHO-TEXHUYECKMIA OTYET
Mo TeMe «BnaxKHOCTHbII peUM orparKaaloLMUX KOHCTPYKLMIA
NepBbIX W LOKONbHBIX 3TaKei 30aHNUA C NPUMEHEHHEM
aKcTpyaupoBanHoro nesononuctupona MEHOMIIKC®»

0TBETCTBEHHDII UCTIONHUTESIb: [1.11. Mactywkos
KaHauaar TexHUyeckux Hayk
CrapLumii Hay4Hbll COTPYOHUK

MockBa
2015




COQEPHAHUE

1. Beegenue

2. VcxoaHble AaHHble 1A pacyeTos

3. OueHKa pacnpefienieHns BNaxHOCTV BHYTPU OrpaMKfatoLumx KOHCTPYKLUMIA

4. OLeHKa 3KCnyaTauMoHHON BIIaKHOCTM MaTepuanos

9. BamAHWe aKcnnyaTaLMoHHOI BNAKHOCTU Ha TENJIONPOBOAHOCTb TENJIOU30NALMOHHLIX MaTEpHarnoB

6. JaKnoyeHue

13
14
22
28
30
31



1. Beepenue

B npoviecce aKcnnyaTawmy 30aHuil BNAXKHOCTHOE COCTOAHUE MaTepUanoB OrparKaaloLLMX KOHCTPYKLMIA U3MEHAETCA B
3aBUCUMOCTM OT KOHCTPYKTUBHbIX OCOBEHHOCTEM, CBOICTB MaTepuanoB, TEMNEPaTypHO-BNaXHOCTHBIX YC/OBUA B
NOMELLEHNAX, KIMMATUYECKVX YCIIOBHIA PaiA0Ha CTPOUTENLCTBA. BNaKHOCTHbIN PeXKuUM OnpedenaeT 3KCn/yaTaumMoHHble
CBOWCTBA OrparKaaloLLMX KOHCTPYKLMA 30aHnA. OH Henocpe/iCTBEHHO BMAET HA TEN/O3ALLMTHbIE CBOMCTBA, KOPPO3UIO
METanNMYeCKNX [ieTaneid, NPOYHOCTHBIE CBOWCTBA, HaMpAMKEHHO-AedopMUPOBaHHOE COCTOAHME, [OAMOBEYHOCTb W
3CTETUKY KOHCTPYKLVIA.

PacueTbl BNasKHOCTHOTO PeXuMa Mo3BONAKT PeLlaTh pasnuuHble 3afaui CTPOUTENbHON Tennoduanku. Hanpumep,
CTALMOHapHaA METOMMKA OLEHKM BIaXKHOCTHOTO pexuMa 13 [1] no3BonseT npoBepUTL KOHCTPYKLMIO N0 YCOBUAM
HE[I0NYCTUMOCTA HaKOMNIEHWA BNIarWl B Heil 3a rO[0BOA MEPUOf 3KCTyaTalMv W OrpaHUYEHUs Barv 3a nepuop C
OTPULATENbHLIMIA CPEJIHAMM MECAYHBIMU TEMMIEPaTypaMu Hapy*KHOT0 Bo3[yXa. Pacyetbl Mo HecTaLMOHapHbIM
METOOWUKAM NO3BONAKT [aBaTb HE TOMbKO KAYeCTBEHHble OLEHKM BMAMHOCTHOTO COCTOSHWA OFpParKHatoLLMX
KOHCTPYKUMA, HO W KOHKDETHbIE KOMMUYECTBEHHbIE PE3yNbTatbl MO BMAroCOAEPMHaHW0 B CNOAX CTPOMTENbHbIX
MatepuanoB. (OCHOBHbIM PE3yNbTaTOM pacyeToB BAMHOCTHOTO PEMUMA OrparK[aloLMX KOHCTPYKUMA Mo
HECTALMOHapHbIM METOfMKaM ABNAETCA pacnpefeneHue BNaHOCTA M0 TOALMHE KOHCTPYKUMM B MIoBO MOMEHT
BPEMEHM NOCIIE Ha4ana aKenyaTauuy. 13 3Toro pesynbTata MOMHO NMONY4MTb OTBETbI Ha YaCTHbIE 3aauM:

e BO3MOMHOCTb BbiMafIeHs KOH[IEHCATa MeXKy CNOAMIM MaTepUanoB Wik Ha BHYTPEHHEl NOBEPXHOCTH CTEHbI;
e CPOK YaneHns CTPOUTENbHOM BNary U3 KOHCTPYKLMK;

° n0n60p ONTUManbHOro BaphaHTa OTAEIKW CTEHbI 1A COKPALLEHNA IaHHOr0 CPOKa 160 e C LeNbI0 3aLLMTBI OT
YBJ1lalKHEHWUA KOCbIMU A0 AAMM;

° 3Ha4eHue 3HCI'IJ'IyaT'c]LI,VIOHHOVI B/1a*{HOCTU CTPOUTE/IbHBIX MaTepuaros.

0fvH 13 rniaBHbIX BOMPOCOB, KOTOPbII BO3MOXKHO PELLINTb TOMLKO NMOCHE PACHETOB BNAXHOCTHOTO PEMIMa, ABNAETCA
BAMAHME 3KCTIyaTaLMOHHOM BNIAMHOCTM Ha TEMNOMPOBOJHOCTb, @, CMENOBATENbHO, HA 3HEPro3QYEKTUBHOCTb
TENOM30NALMOHHBIX MaTepHanoB. [laHHbIA BOMPOC HaubOMNEe aKTyaneH fnA OrpaxaaloLLMX KOHCTPYKLMI NepBbiX 1
LIOKOMbHbIX 3Ta*KeM, TK. BO-NEPBbIX, HUPKHUE 3TaM N0 PAAY NPUYMH BCErAa ABNAIOTCA HauboNee «XoNofHbIMI» B
3[1aHM, a BO-BTOPbIX, CTEHbI 3TUX 3TakKei NOBEPIKEHbI H0MbLUEMY YBNAKHEHMUIO.

Pa3nuyaioT pasnuyHble MexaHn3Mbl YBMaxHEHUA TENNIO30NALMOHHbIX MaTePUaroB B OrparKaatoLLMX KOHCTPYKLMAX
31aHui. KpoMe 0CHOBHBIX MEXaHU3MOB YBMaFKHEHNS: CE30HHOM0 [IBUMKEHNA BIarvt B BUAE Napa BHYTPU KOHCTPYKLIAM,
CopOMpOBaHNA BNIary U3 Hapy}KHOrO BO3MYXa, YBAMHEHMSA KOCbIMI [OKMAAMM, KOHCTPYKLMM NEPBbIX M LIOKOMbHBIX
JTaed NOABEpraloTcA M [pyrM BMMKHOCTHbIM BO3OEACTBMAM: KaNWANAPHOE BCAacbiBaHMe BOAbl W3 TPYHTA,
TEXHOMOrVYeCKas MOiAKa, [UTENbHOE NMOrPyeHue B Bofy BCNIEACTBUE NOATONNIEHUS 30aHUA WK 3aTONIEHKMA NoBana
u 10. lpM 3TOM pacyeT BMa*KHOCTHOMO PEKMMa MO HECTALMOHapHOA METOMMKE MO3BONAET YYecTb HE TOMbKO
M3MEHSAEMbIE KIIMMaTUHECKUE YCIOBUA, HO M BCE MEXaHWU3Mbl YBNIaHHEHNA KOHCTPYKLMN, KOTOpbIE Obiiv NepeUnCeHbl
BbILLIE.

HecraunoHapHble MeTofIbl pacyeta BNaxHOCTHOro perkuMa ussecTHb ¢ 30-x rogos XX Bexa [2], a B 1984 rony 8 HU
CTPOMTENbHOM (U3MKM ObINO BbIMYLLEHO PYKOBOACTBO MO NPUMEHEHMHO Takux pacyetoB [3]. B nocnegnue aBa ropa
cvnamv HUACO PAACH npoBepieHa akTyanu3awma JaHHOro MeTofia U BbINyLLEH HOBbIA CTaHAapT [4].

B HacToAweM pasfene NpefcTaBneHbl pacyeTbl BNAXKHOCTHOMO Pex<iMa 3-Tv OCHOBHBIX BapMaHTOB OrparKaatoLLnX
KOHCTPYKUVIA NEpBbIX W LOKOMbHbIX 3TaXKel 3[aHuil C NPUMEHEHMEM 3KCTPYAMPOBAHHOrO MEHOMONMCTMPOna ANA
KIMMMaTU4ecKuX yCroBHUiA 6-TH KpYNHbIX ropofoB CTpoutenseTaa PO.




2. cxopHble aaHHbIe A1A pacyeToB

Nna npoBeaeHnA pac4eToB Mo MaTeMaTU4ecKoi MOJIENH, U3N0MKEHHOA B [4], HeobxoauMbl CneaytoLiue UcxoaHole
[laHHblE:

1) XapaKTepuCTUKM rpaHNYHbIX YCOBMM:

- TeMneparypa Hapy*KHoro Bo3ayxa, nepeMeHHas B Te4eHue rofja, npuHiuMaeMas no [9);

- TeMneparypa BHYTPEHHEro BO3/yXa, NPMHUMaeMas B COOTBETCTBUM C YCTIOBUAMM NPOEKTUPOBAHMS,

- OTHOCWTENIbHasA BNAKHOCTb HAapYYKHOrO BO3A1YXa, NEPEMeHHas B TeYeHWe rofa, NpuHMMaeMas nbo no [3);

- OTHOCUTE/IbHAA BNa*KHOCTb BHYTPEHHEro BO3AyXd, MpPUHWUMaemMaA B COOTBETCTBUM C YCNOBUAMMU
MPOEKTUPOBAHNA;

- KO3(¢uuMeHTbI TeNNI00THa v BHYTPEHHEN M HapY*KHON NOBEPXHOCTH, NpuHMMaeMble o [1].

UucnoBble 3HAYEHMA 3TMX BEMYMH HEOOXOAMMO MMETb Ha Hauano KaK[oro MEcAla, U3MEHEHUE MX B TEYeHue
MecALa NPUHATD IMHENHBIM.

2)  XapaKTepuCTMKV MaTep1anoB KOHCTPYKLMM.
B tabnuue 1 npuBegeH HeobxoauMbl ANA pacyeToB Mo MPeMOMEHHOM MaTeMaTUYeCKOA MOfeNN pAfd CBOWCTB
Martepuarnos 1 METOfIbI UX U3MEPEHNS

Tabn. 1. HeobxomuMble XapaKTepuCcTUKM MaTepuanos

3HayeHus B

HaumeHoBaHwe xapaktepucTuki matepuana | O6o3HayeHme TabnuLax MeTogonpeaenexns

[MNOTHOCTb p CHull  23-02- | TOCT 12730.1-78
2003

YaenbHas TeNNoeMKoCTb c CHulM  23-02- | TOCT 23250-78
2003

TennonpoBoAHOCTb A CHull  23-02- | TOCT 7076-99
2003

3oTepmacopbuym o(w) FOCT 24816-81

KoadhdpuumeHT naponpoHnLaemocTu M CHulT 23-02- | TOCT 25898-2012
2003

KoathpuumeHT KanunnspHoro BcacbiBaHMA K MpunoxeHue A'

KoadppmumeHT BnaronpoBogHOCTY B [Mpunoxenue b, B

" 3;ech 1 HMe YKa3aHbl pUoMeHmA [4]

3)  XapaKTepuCTMKV KOHCTPYKLMK:

- TOMLLMHA ¥ OPALIOK PacrONOFKEHNA OJHOPOJHDIX CIOEB B KOHCTPYKLMM;

- MECTa pacriofioxeHA Napou30nALMOHHbIX CSIOEB 1 BENIMYMHA MX CONPOTUBIIEHA NapONPOHNLIAEMOCTH;
- HavanbHas (TeXHONOrM4ECKas) BNAXHOCTL MaTepHarnoB KOHCTPYKLIVN.



2.1. KnuMatnyeckue gaHHble

B HactoAweM pasgene npu pacuyetax MpUHAMAnoCh, YTO TEMNEpatypa W BNaX<HOCTb B NMOMELLEHNM OCTATCA
MOCTOAHHBIMM B TeYEHMe rofa 1, corniacHo [6], pasHbl: +20 °C n 55% cooTeTCTBEHHO.

[poBefieHbl pacyeTbl ANA YCoBUI CTPOUTENLCTBA B 6 KPyNHbIX ropofax (Mocksa, CaHkT-lletepbypr, Exateputbypr,
HoBocubupck, BrapmeocTok, KpacHomap), HaxopAwwmxca B pasiuuHbiX KnuMatuyeckiux 3oHax PO. B tabn. 2 u 3
NPe/CTaB/eHbl KAUMATUYeCKUe faHHble M3 [5], paccuMTaHHble Ha Hayano MecAua, ANA PacCMOTPEHHbIX FOpofoB
CTPOMTENLCTBA.

Tabnmua 2. Temneparypa Ha Havano MecAua

| I M v V VI Vil VI IX X Xl Xl
Mocksa -8,75 97 6,75 | 0,05 8,15 13,95 17,05 17,2 13,5 75 1,2 -4,6
Carikr- 64| 78| 58| 04| 645 124| 164 | 169| 1345| 79| 23| -265
MeTepbypr
BnagmeocTok 11,15 | 11,45 -6,1 1,2 7,35 11,85 16,15 19,75 18,9 | 13,25 4,7 4,75
KpacHonap -0,25 11 1,85 78 | 14,15 18,85 22 23 20,15 14,5 8,5 3,35
EkaTepuHOypr 143 | 1455 | -10,25 | -21 6,35 12,55 16,15 16,05 12,05 52 2,8 -9,95
Hosocumbupck -17,65 | -18,05 137 | 43 59 13,5 17,85 174 12,95 6 -365 | -12,85

Taﬁnwua 3. OTHoCHTENBHAA BNAYKHOCTb BO3[yXa Ha Ha4ao MecALa

| I Il v V VI Vil VI IX X Xl Xl
Mocksa 84,5 82,5 79,5 72 62 58,5 61 65,5 705 | 755 80 83,5
CaHkT-
MeTepBypr 87 85 81| 755 | 695 67 69,5 74 79| 825 | 855 87,5
BnapgusocTok 63,5 64 65,5 68 73 82,5 90 90 83 73 65 62,5
KpacHomap 84,5 83,5 7951725 | 675 66,5 65 63,5 65,5 72 79 83
EkatepnHOypr 80,5 78 735 | 675 61 59 64 70 73,5 76 78 80
HoBocubupck 81 79 78 74 | 64,5 62,5 69 74 76| 765 | 795 82

2.2. [laHHble ANA KOHCTPYKUWA U MaTepuanos

B HacToAeM pa3pene paccMOTPEHbI 9 OCHOBHbIX BapUAHTOB OrparKAaloLLMX KOHCTPYKLMA NMEPBLIX W LIOKOMbHbIX
3TaMKel 3[aHuiA. Kar oMy BapyaHTy YCrioBHO NpucsoeH HoMep (KoHCTpyKumA N°1, N2 ut..).

KoHCTpyKumMm 1-3 CTeH nepBbIX MW LIOKONbHbIX 3TarKel 30aHui NPpeaCTaBAT co60i CUCTEMbI CO CKpenyeHHOM
Tennousonaumen (COTK) B Buge cnosa XPS MEHOM/IIKC®, cMoHTMpOBaHHOMO Ha OCHOBAHWW M3: MOHOAMTHOrO 6eToHa
(KoHctpykuma N°1), nycrotenoro Kupnuua (KoHCTpykuma N°2), aBTOKnaBHOrO ra3obetoHa (KOHCTpyKumuA N93),
COOTBETCTBEHHO. KOHCTPYKUMM &4, 5 npepacraBnswT coboi CTeHbl M3 MOHONMMTHOrO GeToHa (KOHCTpyKuma N%4) /
KUpNU4HON Knapkv (KoHCTpyKuma N25), cnos yrenmurena XPS TEHOMN3IKC®, 0bnuuosaHHoro KupnuyoM.

[lanee paccMOTPeHbl COCTaBbl BAapUaHTOB KOHCTPYKUMIA CTEH M XapaKTepUCTUKN MaTepuanos, HeobxoouMble A
pacyeTa, cornacHo Tabn. 1.

W30TepMbl copbLM MaTepuano, NCnonb3yeMbiX B pacCMOTPEHHbIX KOHCTPYKLUMAX, NPeACTaBNeHbI B Tabn. 4.

Bce npeacraBneHHble 3[ech U Aanee XapakTepUCTUKM Matepuanos NnonyyeHbl Npy nabopatopHbIX UCCIEN0BaHMAX,
nposeaeHHbIX B HUACO PAACH.




Tabn. 4. U3otepmbl copbuum MaTtepuanos

CopbumoHHas BNaxHOCTb, %, N0 Macce, npu Temnepatype (20+2)°C u

HanmeHnoBaHue OTHOCWTENBHOW BMaXXHOCTV BO3ayXa, %
matepuana
10 20 30 40 50 60 70 80 90 97
LiemeHTHO-necyaHas 05 0.9 11 13 15 18 2,1 2.7 3,2 4,0
LUTYKaTypKa
Llirykarypka no 01 | 02 | 03 | 032 | 047 | 062 | 101 | 141 | 246 | 438
rasobeToHy
Mo%onVITHbIVI 015 | 03 04 045 | 0,55 0,7 08 09 1,0 12
eTOH
Fazobetou 01 | 02 | 025 | 033 | 04 | 043 | 0805 | 118 | 219 | 534
D400
Kupnis 001 | 003 | 004 | 005 | 007 | 01 | 016 | 024 | 036 | 055
nycToTenbIi

XPS NEHOMN3KC® | 0,05 0,1 0,15 0,2 0,25 0,32 0,44 0,56 063 | 099

: Cuctembl q)acangle Tennou3onALnoHHbIE KOMIMO3ULMOHHBIE C HaPY*HbIMK LUTYKATypHbIMK CNOAMHU 7.

B 1abn. 5 npe/CTaBNeHbI TONLLMHbI CNIOA KCTPYAMPOBAHHON0 NEHONOMMCTHPONA B KOHCTPYKLMN B Pa3NMYHbIX ropoaax
CTPOMTENbCTBA, HeobxoauMble A ynoBneTBopeHna TpeboBanuii CHull [1] B yacTvt TennoBO 3aLLMTLI 3AaHWIA.
Tabn. 5. TomwumHa cnos XPS, &

» 0, M, B Pa3/IM4HbIX ropoaaX CTPOUTENbCTBA

Koﬁgkafm I'I;ae:'g);pr Mocksa | KpacHopap EkatepuHOypr HoBocubupck | BnapmBocTok
KoHcTpykums Net 0,09 0,09 0,07 0,1 0,11 0,09
KoHcTpykums Ne2 0,08 0,08 0,06 0,09 0,1 0,08
KoHcTpykums Ne3 0,04 0,04 0,03 0,05 0,5 0,03
KoHcTpykums Ned 0,08 0,08 0,06 0,09 0,1 0,08
KoHcTpykums Ne5 0,08 0,08 0,05 0,09 0,09 0,08




1. beton — NEHOM3KC® — TonKocnoiiHan WwiyKatypKa

BemoH

KneeBol cocmab

MEHONN3KI®

Kpenex

KneeBol cocmab (da30Bbil cnod)

ﬂO/]UMEpHClﬂ cemka

,U,EKOPGIT]UGHO—M]UJ,UIT]HGQ wmykamypka

om 1 do 2MM 89"‘ Ocmersi

Puc. 1. CxeMa KOHCTPYKLMM CTEHbI NEPBOTO WM LIOKOMbHOMO 3Taxa N1

Tabn. 6. Konctpykuma N1 (TonwmHbI CTIOEB W XapaKTEPUCTUKM MaTepHano)

KoadhcpuumeHt
TeNrnonpoBOAHOCTY NpH CpeaHecyToyHas KoadmLmeHT
CocTaB CTeHbl U3HYTpU TonmwmHa | MnoTHOCTb, | YCNOBUAX 3KCMNyaTaLuu, CKOpoCTb aD0NDo L;e oc
HapyXy CrIos., 5. M 00, Kr/w3 A, B1/m2C KanunmsipHoro naponp 7{'” -r“lna) i
BCAaCbIBaHMsl, CM/Y M, M
A b
LieMeHTHO-NecUaHbI 0,02 1800 0,76 0,93 0,00125 0,09
pacTeop
MoHonMTHbIN BEeTOH 0,2 2500 1,92 2,04 0,00024 0,03
XPS NEHOMNIKC® Tabn. 5 30 0,031 0,032 0,0000001 0,008
HapyxHbiii 0,01 1550 0,76 0,93 0,004 0,05
LUTYKATYPHbI CIOW




2. Kupnuy — NMEHOMN3KC® — ToHKocnoiiHaA WwTyKaTypKa

KupnuyHasa knadka

KneeBou cocmab

MEHOMNN3KC®

Kpenex

KneeBol cocmab (da30Bbid cnod)

HOHUMEDHO.ﬂ cemka

NlekopamuBHo-3awumHas wmykamypka

om 1 do 2mMm 89”‘ Ocmens

Puc. 2. CxeMa KOHCTPYKLMM CTEHbI NEPBOTO WM LIOKOMbHOMO 3Taxa N%2

Tabn. 7. KonctpyKuma N2 (ToniwmHbl CNIOEB W XapaKTEpUCTUKM MaTepHanos)

KoacppuumeHt
TennonpoBoOAHOCTH Npu CpeuHecyTquaﬂ
Cocras CTeHbl TonwmHa | TNOTHOCTB, Po, YCMOBMAX SKCNNyaTaLmu, CKOPOCTb na Eﬁaf$”g2%HJCTM
W3HYTPU Hapyxy | crosi, O, M Kr/m3 A, B1/m2C KanunnsipHoro porp | 4 n ’
BCaChIBaHWs, cM/Y b, wr/( 4 Tla)
A b
LiemeHTHo-
necyaHbli 0,02 1800 0,76 0,93 0,00125 0,09
pacTBop
Kuprd 0,25 1200 0,47 0,52 0,0043 0,17
nycToTenNbIi
Kupruas 0,12 1200 0,47 0,52 0,0043 0,17
nycToTENbIi
XPS
MEHONN3Kce | T80m3 30 0,031 0,032 0,0000001 0,008
HapyxHbii
LITYKaTYpHbIA 0,01 1550 0,76 0,93 0,004 0,09
cnou




3. las6eton — NMEHOMN3KC® — ToHKocnoiiHaA wWryKatypka

la30demoH o ‘ \

KneeBou cocmad

NMEHONAN3KI®

Kpenex

KneeBol cocma® (3a30Bbil cnod)

|-|0/'IUMepHCl9I cemka

[ekopamuBHo-3awumHas wmykamypka

om 1 do 2MM Ocme

Puc. 3. CxeMa KOHCTPYKLMM CTEHbI NEPBOTO WM LIOKOMbHOMO 3Taxa N°3

Tabn. 8. KoHctpyKuma N°3 (TonmHbI CRIOEB 1 XapaKTEPUCTUKI MaTepUanos)

KoathcpuumeHt
TennonpoBOAHOCTM NPy CpefHecyTouHas K
CocTaB CTeHbl TonwwmHa | lnoTHocTb, | YCMOBMAX SKChnyaTaLuu, CKOPOCTb 0 ﬁ3¢>$MLlM;HT -
W3HYTPU Hapyxy cnost, 5, M Po, Kr/m® A, B1/m2C KanurnspHoro apo F;:)r/(Mui‘_an;)c '
BCAChIBAHNA, CM/Y H
A b
rykarypka no 0,02 1550 0,76 0,93 0,004 0,05
ra3obeToHy
Fasobeto D400 03 410 0,14 0,15 0,08 0,135
XPS MEHOMNN3KC® 0,05 30 0,031 0,032 0,0000001 0,008
Hapyxubin 0,01 1550 0,76 0,93 0,004 0,05
LUTYKaTyPHbII CrIoM

[InA naHHOM KOHCTPYKLMM TOMLLMHA CNIOA 3KCTPYAMPOBAHHOM0 NEHOMONMCTUPONA /1A BCEX PErvioHOB CTPOUTENLCTBA
NPUHATa 0ANHaKOBOK (50 MM), TK. pacyeTbl C TakoW TOMLUMHOM YOOBNETBOPAIOT HOPMATUBHBIM TPebOBaHUAM MO
TENnoBOi 3alLMTe [NIA BCEX PacCMOTPEHHbIX FOPOJOB CTPOMTENLCTBA. YronmweHue cnos XPS nOBLICMT YpOBEHb
TEN/03aLLMTbl KOHCTPYKLMK, HO Ha 3HAYEHMe 3KCMTyaTaLMOHHOM BNaKHOCTH He MOBMMAET.




4. beton — MEHONN3KC® — Kupnuy

3awumHo-dekopamubHas
knadka

[udkue cbasu
¢ ¢ukcamopamu

PuxmoBouHbll 3a30p
(necok)

600

NEHOMN3KI®

Kneebou cocmab

bemoHHas cmeHa

BHympeHHss wmykamypka

|
8CmEHbI

69m

Puc. 4. CxeMa KOHCTPYKLMM CTEHbI NEPBOrO MK LIOKONbHOrO ataxa N°4

Tabn. 9. KoctpyKuma N% (TonwwmHbI CNOEB M XapaKTEPUCTVKI MaTepuaros)

KoachcpuumeHt
TENNonpoBOAHOCTM NpU CpepnHecyTouHas
CocraB CTeHbl TonwwHa | [noTHOCTb, Po, YCNOBMSX aKCnyaTauuu, CKOPOCTb na Eﬁammﬁfnfcm
WU3HYTPW Hapyxy cnos, 6, M Kr/m3 A, B1/m0C KanunnspHoro porp / 4 n ’
BcaCblBaHWS, CM/Y W, Mrf{M 4 T1a)
A b
LewenTHo-necuarbin | 1800 0,76 0,93 0.00125 0,09
pacTBop

MoHonUTHbIA 6eTOH 0,2 2500 1,92 2,04 0,00024 0,03

XPS MEHOMNake | M 236”' 30 0,031 0,032 0,0000001 0,008

Kupnuny nyctoTenblit 0,12 1200 0,47 0,52 0,0043 0,17




5. Kupnny — NEHONMN3KC® — Kupnuy

3awumHo-dekopamuBHas
knadka

KUanHHGH cmeHa

[udkue cbasu
C ¢ukcamopamu

BHympeHHsas wmykamypka

Puxmobo4Hbil 3030p Tt

(necok)
S i A

\n} /5/

NEHONAN3KI® .
Kneebol cocmab /f/
— s ]

|
120 89"“ 6CI'nEHbI

Puc. 5. CxeMa KOHCTPYKLMM CTEHbI NEPBOMO WM LIOKOMBHOMO 3Taka N%

Tabn. 10. Konctpykuuma N5 (ToNLWMHbI CNOEB M XapaKTEPUCTUKU MaTepUanoB)

KoacbcpmumeHt
TENMonpPOBOAHOCTY MPU CpeaHecyTouHas
CoCTaB CTeHbl TonwyHa | TIAOTHOCTb, Po, YCTIOBMSIX SKCTNyaTaLMM, CKOPOCTb o Eﬁaiﬁ”iﬁgm
VISHYTPY Hapyxy cnos, &, m K/ A, B1/mC KanunnspHoro ponp / . oy
BCaChIBaHUS, CM/Y W, Mrf(M 4 Tla)
A b
HemeHTHo-ecuarbim | 1800 0,76 0,93 0,00125 0,09
pacTeop
Kupnny nyctotensin 0,25 1200 0,47 0,52 0,0043 0,17
Kupnuy nycroTensbin 0,12 1200 0,47 0,52 0,0043 0,17
XPS NEHOMNakce | ?6”' 30 0,031 0,032 0,0000001 0,008
Kupnny nyctoTensin 0,12 1200 0,47 0,52 0,0043 0,17




3. OueHKa pacnpefieneHuA BNaXKHOCTH BHYTPH OrpaxKAaloliuX KOHCTPYKLMIA

Pe3ynbTatoM pacveToB BNAMKHOCTHOTO PEKMMA OrPaM<OaloMX KOHCTPYKUMA MO HECTALMOHapHOA METoauKe
ABNAOTCA rpadvKv pacnpefieneHnA BNaXHOCTI BHYTPU KOHCTPYKLMM Ha Titoboii MOMEHT BpeMeHW nocre Hauana
3KCMNyaTaLum 30aHuA.

B HactoAweM pasgene npusefieHbl rpadukv pacnpefeneHus BNarKHOCTU BHYTPU KOHCTPYKUMA Ha 3-i rof
3KcnnyaTaumm 3gaHnA. [laHHbli nepuog BoibpaH no TeM coobparkeHns YTo 3a 3 rofa Bce paccMOTPeHHbIE BapHaHTbI
KOHCTPYKLMIA TEPAKOT HaYanbHyH (TEXHONOTMYECKYI0) BNAXHOCTb W BBIXOAAT Ha KBA3WCTALMOHAPHBIN (PaKTUYECKM
HEM3MEHAEMbI HAa BPEMEHHOM WMHTEpBaNe OfHMX CYTOK, OAHaKO, MEPUOMYECKM M3MEHAEMbIA B TEYEHMe rofa)
B/Ia*KHOCTHBIN perkMM. [InA KaMoro BapuaHTa npuBeieHo 2 rpadmKka — 310 pacnpeeneHna BaxHOCTV Ha Havano
MECALIEB, CNeyHOLLMX 3@ MECAL@MM HaBOMbLLIEr0 W HaUMEHbLLET0 BIIAr OHAKOM/IEHWA B KOHCTPYKLVM.

[na npumepa paccMotpuM rpaduk Ha puc. 10. Ha HeM npedcTaBneHo pacnpedeneHve BaX<HOCTU BHYTPU
KoHcTpyKumn N23 Ha Hauano deBpans (AHBapb — MecAL HanbonbLUEro BNaroHaKoNEHWA 1A AaHHON KOHCTPYKLMK).

Mo ocu X Ha rpagmke OTNOMEHA KOOpAMHATA KOHCTPYKUMM B MeTpax (KoopavHata 0 COOTBETCTBYET Hapy<HOW
nosepxHocTH, KoopauHata 0,37 — BHyTpeHHeit nosepxHocTW). Mo ocu Y OTNOMEHbI COOTBETCTBYHLUME KarK[oi
KOOpAMHaTE KOHCTPYKUMM 3HAYEHUA BIIaMKHOCTV B COOTBETCTBYIOLIEM Matepuane. YCNoBHbIMM BEpTMKAMbHbIMM
JMHAMK CUHEr0 LBeTa Ha rpadwKe 0603HaueHbl rpaHMubl CTOEB Matepuarna CfioW COOTBETCTBEHHO MOAMMCAHbI
(wrykarypka, XPS, ra3obetoH). Pa3nuuHbiMM LBETaMM 0603HaYeHbl PacnpeenHiA BNaHOCTU BHYTPU KOHCTPYKLMK
N4 COOTBETCTBYIOLUMX TOPOAOB CTPOMTENLCTBA. Ha CTbiKax MatepuancB BO3HMKAET CKAuoK BRAMKHOCTU (310
NOATBEPHKAAETCA W NMPU HATYPHbIX 3KCnepKMeHTax). Hanpumep, Ha cTbike cnosi XPS 1 ra306eT0Ha Npy KAMMaTMy4eCKuX
ycnousx BnaguBocTok (KoopauHarta 0,06 M) npoucxoauT cKa4oK 3HaueHus BraxHocTv ot 0,14% o 6,25%.

1) Ha puc. 6 npencrasneH rpaduKk pacnpeneneHua BNaKHOCTU BHYTPU KoHCTPYKumMM N°T Ha Havano ¢eBpans
(3-ro roga aKcnnyatauum 3[aHmA), TK. AHBapb ABNAETCA MECALEM HaubONbLUEr0 BJIarOHAKOMMEHNA BHYTPU JaHHOMO
BapMaHTa KOHCTPYKLIMM ANA BCEX PacCMOTPEHHbIX FOPOL0B CTPOUTENLCTBA.
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Puc. 6. Pacnipepienexue BniaKHOCTH BHYTPM KOHCTPYKLMM N°1 Ha Havano despans



Ha puc. 7 npeacranen rpaduKk pacnpefieneHna BNaxHOCTU BHYTPU KOHCTPYKuMM N®1 anA ycnoBuid pasnmiHbIx
[OpPOAOB CTPOMTENbCTBA HA Hayano MecAUa, CMefylowWwero 3a MECALaMU HauMEHbLUEro BRAaroHaKOMIEHUA B
KOHCTPYKUMM. MecAL, HauMeHbLUEro BNaroHakonneHua ana Knumatuueckux ycnosuin Mocksel, CaHkT-lletepbypra u
KpacHopapa — 310 aBryct, Exatepunbypra u HoBocubupcka — centabpb, ana BnaguBocToka — oKTAGp®.
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Puc. 7. Pacnpefienenve BnaxHOCTM BHYTPU KOHCTPYKLMM N°1 nocrie MecAila HauMeHbLUEero BaroHaKonseHua




2)

Ha puc. 8 u 9 npepcraBneHbl rpaguki pacnpedeneHna BNaxHOCTU BHYTPU KOHCTPYKuMM N°2 ona ycnoBwit
PasfMyHbIX OPOSOB CTPOMTENBCTBA HA Hayano MecALEB, CrieyrLUmMX 3a MecALaMy HaubonbLIero U HauMeHbLUero
B/IarOHaKONNEHNA B KOHCTPYKUMM. MecAl Havbonbluero BNaroHaKonfeHUs AiA KNUMathyeckux ycnosuit MockBel,
Exatepubypra u HoBocvbupcka — 3to ¢eBpanb, ana CankT-lletepbypra n KpacHopapa — aHBapb, fna Bnaausoctoka —
MapT. MecAL HaMMeHbLUEr0 BNaroHaKoMMeHUA ANA KNMMaT4ecKux yenosuid Exatepunbypra, Hoocubupeka, CaHKT-

Netepbypra 1 KpacHopapa — aTo aBrycT, Ana Mockebl — Uiofb, A4nA BriaguBocToKa — CeHTABpb.
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Puc. 8. Pacnpeienenme BnaxHoCTM BHYTpM KOHCTpYKUMM N2 nocne MecAua Haubonbluero BRaroHaKonneHns
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Puc. 9. Pacnpenenenue BnasHOCTV BHYTPU KOHCTPYKLMM N22 nocnie MecALa HauMeHbLUEr0 BiarOHaKoMeHUA




3)  Hapuc. 10 u 11 npepcraBneHbl rpaduKm pacnpeeneHna BNaxHOCTV BHYTPU KOHCTPYKUmMM N°3 ana ycnoswit

pa3/iyHbIX ropoaoB CTPOMTENLCTBA. PEByJ'IbTaTbI MpuUBEaEHbl Ha Hayano (I)EBpaJ'IFI 1 Hayano MonA COOTBETCTBEHHO

B 3-ui rog JKCNJyaTauun 30aHuA. "pEJJ,CTaBJ'IEHVIE Pe3yNbTatoB B 3TW BPEMEHHbIE IPaHULIbI BblﬁpaHO n3 YCJ'IOBVIﬁ
HanboMbLLIEr0 M HaUMEHBLUEro BRArOHaKoMNeHNs BHYTPU KOHCTPYKUMW COOTBETCTBEHHO 3@ AHBApb W WIOHb.

[Ina naHHoiA KOHCTPYKLUK 3TN YCNOBWA BbINONTHAKOTCA B OHW N TE e MeCALbI AnA Pa3/iniHbIX ropoLioB.
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Puc. 10. Pacnpenenetue BnaxHOCTM BHYTPU KOHCTPYKLMM N°3 Ha Havano despans
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Puc. 11. PacnpepieneHme BnaxHOCTM BHYTPK KOHCTPYKUMM N3 Ha Havano aBrycta




4)  Hapuc. 12 v 13 npepctaBneHbl rpaduKky pacnpefeneHna BasHOCTV BHYTPU KOHCTPYKUmMM N% ana ycnoBwit
PasNMyHbIX FOPOSOB CTPOUTENBCTBA HA Hauano MecALEB, CreyrLumMX 3a MecALaMy HaubonbLIero U HauMeHbLUero
B/IarOHaKONNEHNA B KOHCTPYKUMM (B 3-wi rog aKcnnyataumm). MecAl Hambonbluero BRaroHakonnmeHua AnA BCex
PaccMOTPEHHbIX KNMMATUYECKMX YCTIOBUIA FOPOL0B CTPOUTENbCTBA — AHBApPb. MeCAL HaMMEHBLLEro BIiarOHaKomMsIeHNs
ona KnuMatnueckux ycnosuid Mocksbl, CankT-Tleepbypra u Kpachogapa — 3to aryct, ana Exatepunbypra,
HoBocvbupcka n BnagusocToka — ceHTAGp®.
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Puc. 12. PacnpepeneHue BnaxHOCTM BHYTPU KOHCTPYKLMM N%4 Ha Havano despans
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Puc. 13. PacnpepieneHme BnaxHOCTM BHYTPU KOHCTPYKUMM N2 nocnie MecAia HauMeHbLUEro BnaroHaKonneHus



5)  Hapuc. 14 n 15 npepcraBneHbl rpaduKkm pacnpeeneHna BNaxHOCTV BHYTPU KOHCTPYKUmMM N°5 ana ycnoswit
PasNMyHbIX FOPOSOB CTPOUTENBCTBA HA Hauano MecALEB, CreyHLUmMX 3a MecALaMy HaubonbLIero U HauMeHbLUero
BJIarOHaKoN/EHNA B KOHCTPYKLMM (B 3-ui rof 3kcnnyataumm). Mecay HaubonbLuero BnaroHakonIeHUA B KOHCTPYKLNK
N® [OnA KaMMaTWuyeckux YCNMOBMIA BCEX PaCCMOTPEHHbIX ropogoB — 310 ¢espanb. MecAly HavMeHbluero
B/larOHaKONNEHUA ANA KnuMatuyeckux yenosuid Ana Mockebl, CaHkT-Tletepbypra u Exatepunbypra — wionb, oA
HoBocvbupcka n KpacHopapa — asryct, anA Bnaansoctoxa — ceHTAGpb.

Puc. 15. PacnpepieneHme BnaxHOCTM BHYTPK KOHCTPYKUMM N5 nocrnie MecAia HauMeHbLUEero BnaroHaKonmeHus
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Puc. 14. Pacnpefienenue BNaxHOCTM BHYTpM KOHCTpYKUMM N5 nocne MecAua Haubonbluero BMiaroHaKonneHns
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4. OueHKa 3KCHJ'IyaTaI.WIOHHOVI BJ1IaXKHOCTU MaTepuanos

3HCI'IJ'IyaTaLI,V|0HHaFI BMa*HOCTb — 3T0 PaBHOBECHOE Barocofep:aHue Mdtepuana B OrpaHaeHWn OTHOCUTENbHO
BO3[1EUCTBYIOLLIUX HA HEr0 BNAa*HOCTHbIX dJaHTOpOB BHYTPEHHUX ¥ HAPYHHbIX CPef.

flo pesynbTataM pacyeToB BaX<HOCTHOTO PEMKMMA PacCMOTPEHHbIX KOHCTPYKUMIA OblM BbIMMCNIEHBI 3HAYEHUA
3KCNNYaTaLMOHHON BAXKHOCTM COEB KOHCTPYKLMOHHBIX MatepuarnoB W SKCTPYAVPOBAHHOMO MEHONOAMCTUpOna A
KMMMATUYECKWX YCTIOBHIA BbIbPaHHbIX ropofioB CTpouTenbCTBa. B abn. 11 npeacTaBneHbl 3Ha4eHUA IKCNYaTaLVOHHOI
BMIaMHOCTV KOHCTPYKLMOHHBIX MaTepuanoB M SKCTPYAVIPOBAHHOTO NMEHONONMCTMPONA focne MecAua HaubonbLuero
B/aroHaKoneHns, B Tabn. 12 — cOOTBETCTBYHOLLME 3HAYEHWA NMOCTE MECALA HaMMEHBLLETr0 BMlar OHaKOM/EHMA.

Tabn. 11. 3KcnnyataunoHHan BNIaKHOCTb NOC/E MecALA HavbombLLEr0 BNarOHaKONNEHNS

OKCnnyaTaLnoHHas BNaxHOCTb, Wa, %
Matepuan
(KOHCTpYKLWS) Mocksa I'Ie(iae:'g);pr Ekatepunbypr | Hosocubupck | Bnagmsoctok | KpacHogap
®
(KoHCTpyKUMs Ne1)
®
(KoHCTpyKUMs No2)
®
(koHCTPYKLMA Ne3)
®
(koHCTpYKUMs Nod)
®
(koHCTPYKLKSA Ne5)
MoHonuTHbIR 6eToH 0.86 0,86 0,86 0,86 0,86 0,83
(koHCTPYKLKA Net)
Knpnny nyctoTenbii 0.21 019 0,21 0,23 0,23 0,17
(koHCTPYKLMA No2)
[a3obeToH D400 318 313 347 3,56 293 2,18
(koHCTPYKLMA Ne3)
MoHonuTHbIN 6eToH 0.89 0,89 0,89 0,90 0,89 0,86
(KoHCTpYKUMs Nod)
Knpnud nyctoTtensin 0.20 0,19 0,20 0,22 0,23 0,18
(KoHCTpYKUMs Ne5)




Tabn. 12. BHCI'IJ'IyaTaU,VIOHHaﬂ BMa*KHOCTb Moc/ie MecAlla HaMEHbLLET0 BJlarOHaKOoMIEHNA

v SKcnnyaTtalyoHHas BNaxHoCTb, Ws, %
aTepuan Cankr-
(KOHCTPYKLMS) Mocksa Metepbypr Ekatepunbypr | Hosocubupck | Bnagmsoctok | KpacHopap
MEHOMN3KC® 033 0,39 0,37 0,34 0,36 0,39
(koHcTpyKUms Net)
NEHONNIOKC®
(KoHCTPYKLyst Ne2) 0,31 041 045 0,35 0,38 039
®
(koHCTpYKUMs Ne3)
®
MEHOMN3KC 0.32 0,37 0,44 0,31 0,35 0,39
(koHCTPyKUMs Ned)
MEHOMN3KC® 0,30 035 0,39 0,31 0,37 0,39
(koHCTPYKUMs Neb)
MoHonUTHbIA 6eToH 0.77 077 0,76 0,76 0,76 0,73
(koHCTpYKLUMs Ne1)
Kupnny nyctoTensii 013 0,12 0,11 0,13 0,12 0,09
(koHCTpYKLUMs Ne2)
laso6eToH D400 283 2,84 3,03 3,12 2,62 1,24
(koHCTpYKLUMs Ne3)
MoHONUTHBIN BETOH 0,78 078 0,77 0,78 0,78 0,75
(koHCTPYKLUMs Ned)
Kupnuy nycToTensli 0.12 013 0,12 0,13 0,12 0,09
(koHCTpYyKLMs Ne5)

[InA NpoBepKN NOMYYEHHDIX 3HAYEHWA 3KCMIYaTaLWOHHOA BAMHOCTU TEM/IOM30NALUMOHHBIX Matepuancs Obino
NPOBeEHO CpaBHEHME C pe3y/bTataMi1 HaTypHbIX MCCrie0BaHMiA (Tabn. 13).

Tabn. 13. 3HCI'IepVIMEHTHJ'IbH0 orpe/ieneHHble U pacyETHbIE 3HA4YEHNA 3HCI'IJ'IyaTaLI,VIOHHOVI BNa*KHOCTK

KcnnyaTaunoHHas BNaXHOCTb, Wa, %
Fopon Matepuan Mecay HatypHble YucneHHbIn
ncecnenoBaHus pacyet
MuHepanbHas BaTa Wionb 0,95 0,94
CaHkr-MeTepbypr
lMeHononucTMpon ®eBpanb 2,27 2,62
MuHepanbHas BaTa 1,13 0,95
Hosocubupck Anpenb
lMeHononucTmpon 3,13 3,25

W3 npuBenEHHOr0 CPaBHEHUA BMOHO, YTO PAaCXOMIEHME ME[y 3HaueHWAMM 3KCMYaTalMOHHON BMAKHOCTH,
NONYYEHHbIMI B Pe3yNbTate HaTypHbIX WUCCNEOBaHWA M YMCTIEHHbIX pacyeToB, He npesblwaet 15%. U3 TaKoro
COBMaieHNA Pe3yNbTaToB MOMKHO CENaTb BbIBOJ 00 afieKBATHOCTU BbiOpaHHON MaTEMaTU4ECKO MOfIENM pacyeTa
HECTALIMOHAPHOIO BA}KHOCTHOMO PE'KMMA OrparKaatolLMX KOHCTPYKUMIA. CnepoBaTeNbHo, NonyYeHHbIe B pe3ynbTate
PacyeToB [JaHHblE N0 3KCM/YaTaUMOHHBIM BNIAMHOCTAM MaTepuanos (tabn. 11,12) MOMHO CYMTaTb [OCTOBEPHBIMM.
[poBeaeHMe HaTypHbIX MCCNIEJ0BaHWA Hal 5-10 PasNMYHbIMM KOHCTPYKUMAMM B KIMMaTUYECKMX YCIOBUAX 6-TH
FOPO/0B CTPOMTENbCTBA 3aHANO Obl Fofbl U NOTPE60BaNO bbl HEMOMEPHBIX PUHAHCOBBIX M TPYAOBbIX 3aTpaT.

]




5. Banauue 3KCI'IJ1yaTaI.IMOHHOVI BJ1IaXKHOCTU Ha TenJionpoBOAHOCTD
TEMI10U30IALUOHHLIX MaTepKuanos

PacyeTHyto TENNONPOBOAHOCTb [1/1A KAXIOr0 MaTep1ana MOMKHO NPUONM3MTENBHO NPUHATb, UCXOAA M3 Ha3HA4aEMbIX
ycnosui 3Kkcnnyataumm (A unn b) cornaco [1], nubo ke, 3HaA 3HAaYeHWE 3KCMYaTaLMOHHON BNAKHOCTM, TOYHO
paccuutatb no dopmyne [8]:

l:lo+Al-w3:lo(l+i—l-w3]:lo(l+n-wa), (1)

0

lme: A, — TennonpoBoaHOCTL Matepuana B CyXoM cocTosHmMM, Br/(m-°C);
A — NpupaLLenme TennonpoBogHocTv Ha 1% enamuocty, Br/(m-°C-%);
W, — 3KCNyaTaLyoHHasA BNaXHOCTb Matepuana no Macce, %;
1 — KoadWLMEHT TeNNOTEXHUYECKOrO KavecTsa , 1/%.

IKCNEepUMEHTANbHO YCTAHOBNEHO, YTO 3HaYeHMe KO3(@MUMEHTa TEMMIOTEXHUYECKOT0 KauyectBa MpuOMM3UTENbHO
MOCTOAHHO ANA Ka¥KA0ro Biaa Matepuanos [9).

CornacHo ycpeaHeHHbIM JaHHbIM nabopatopHbix uccnesoBaHni HUACO PAACH KoaduuumeHT TennoTexHMYECKoro
KayecTa ANA 3KCTpyavpoBaHHoro neHononuctupona coctasnset 0,035; anA muHepanbHoit Batbl — 0,04; ans
(opMoBaHHoro neHononuctvpona (nexonnacta) — 0,03.

TakuM 06pa3oM, 3HaA 3Ha4eHWe TEensIONPOBOJHOCTU B CYXOM COCTOAHWM W MOACTABMAA PacCUMTaHHbIE 3HAUEHN
3KCMNYaTALMOHHOA BRAXHOCTH, Mo popMyne (1) MOMHO BbIMMCIMTL HA CKOMbKO YBESWYWTCA TEMIONPOBOJHOCTD
TENNOU30NALMOHHOr0 MaTepuana (CefoBaTeNbHO YMEHbLUMTCA KpUTEPUIA 3HeproaddexTBHocTM [8]) B TOWM MM MHOM
KOHCTPYKLMM B 3MMHVIA NEPUOL B Pas/NYHbIX KIMMATUYECKIUX YCIIOBUAX.

CornacHo 3Ha4YeHNAM 3KCMyaTaLMOHHON BNaxHOCTV U3 Tabn. 11, cocTasneHa Tabn. 14 co 3Ha4YeHMAMM NpUpaLLeHii
TENNONPOBOAHOCTU 3KCTPYAMPOBAHHOTO MEHONOAMCTUPONA (YMEHbLLEHUA ero KpuTepuA 3HeproaddexTMBHOCTH) B
3UMHIUM NEPUO ANA PasNIMYHbIX BapUaHTOB KOHCTPYKLIMM MPW PasnnYHbIX KNMMATUUECKUX YCIIOBUAX CTPOUTENLCTBA.

Tabn. 14. MpupaLuenue TeNNoNPOBOAHOCTH (YMeHbLUEHNE KPUTEPUA 3HEPrO3YOEKTUBHOCTH) B 3MMHIIA Nepuop

MpupatLexre TennonpoBoAHOCTH
Marepwan (YMeHbLLEeHW1e Kputepus SHeprosatPeKTUBHOCTH), %
(KOHCTpYKLWS) CaHKI-
Mocksa MeTepbypr EkatepuHbypr | Hosocubupck | Bnagmsoctok | KpacHopap
®
(e | 102% | 109% 0,84% 0.91% 1.05% 115%
®
<K£§T§E$KN22> 1,02% 1,19% 0,84% 0,83% 1.02% 1.26%
®
«ﬂi?pciﬂfﬁﬁs) 1,12% 1,23% 0,84% 0.98% 0.80% 133%
®
«35?5?&1”3“@4) 0,84% 0,94% 0,73% 0.67% 0.91% 0.98%
®
(Kﬁ?@m?(ﬁos) 0,88% 0,98% 0,52% 0,73% 0.84% 1.05%

* Mo onpenenermio A.TH., npod. B.I". larapuka



6. 3aknioyeHue

[lnA aHanu3a TOro, HacKONMbKO 06OCHOBAHO C TOYKM 3pEHWA TeMMEpaTypPHO-BMaKHOCTHOTO pex<uMa NpUMeHeHme
3KCTPYAMPOBAHHOr0 NEHONOAMCTMPONA B OFParKAAOLLMX KOHCTPYKLMAX NEPBBIX M LIOKOMbHbIX 3Takeid, Obino NpoBELEHO
CpaBHEHWe C BapuaHTaMM YTENNeHUA MUHepanbHOW BaToid U (OPMOBAHHBIM MEHOMOMCTUPONOM (MEHON/IAcToM), Ha
npyMepe KoHCTPYKuum N3 (myKaTypHoro dacafia co CKpensieHHoN Tenyou3onALmei).

B mabn. 15 npeAcTaBneHbl 3Ha4eHUA 3KCMNYaTaLMOHHOM BNAXKHOCTU [aHHbIX TENOM30NALMOHHbIX MaTepuarncs B
cocraBe KOHCTpYKuMM N%3 nocne MecAua Havbonbluero BNaroHakomneHWA Ha 3-WA rof 3KCnyataum 30aHuA pu
Pas/YHbIX KNMMATUYECKMX YCIIOBUAX CTPOUTENBCTBA.

Tabn. 15 :']KCI'IJ'IyaTaLI,VIOHHaﬂ BJIAHKHOCTb NOC/IE MecALA HanbombLLEr0 BAaroHaKoNNEHN

OkennyaTaunoHHas BNaXHOCTb, Ws, %
Martepuan CaHKT-
Mocksa Netepbypr EkaTepuHbypr | HoBocubupck | BnagmsocTok KpacHomap
MuHepanbHas BaTa 0,79 0,87 0,80 1,11 0,53 0,75
lNeHononact 2,59 2,62 3,58 4,49 2,30 1,82

Cornaco 1abn. 15 no ¢opmyne (1) 6biaM paccumTaHbl MpUPALLEHUA TENAOMPOBOLHOCT PacCMOTPEHHBIX
TEN/ION30NALMOHHBIX MaTePUaNoB (YMEHbLUBHUA WX KPUTEPUA 3HEPro3(GEKTVBHOCTM) B 3UMHUA MEpUO B COCTaBe
KOHCTPYKLWM N3 npy pasnnuyHbIX KIMMATUYECKUX YCRIOBMAX CTPOUTENLCTBA. [10MTy4eHHble pe3ynbTaTbl BHECEHDI B Tabn. 16
(A cpaBHeHA B TabnuLly BHECEHbI COOTBETCTBYIOLLIME 3HAUYEHNA 1A SKCTPYAUPOBAHHOT0 NEHONOMMCTUPONA).

Tabn. 16. MpupaLLieHue TennONPOBOJHOCTM (YMEHbLUEHUE KPUTEPUSA 3HEPro3POEKTUBHOCTM) B 3UMHWI NEPUOL

[MpupalLeHre TennonpoBoaHOCTH
(yMeHblUEeHWe KpuTepus SHeproatheKkTUBHOCTH), %
Matepuan Catir-
Mocksa MeTep6ypr EkatepuHbypr | Hosocubupck | Bnagueoctok | KpacHogap
MuHepanbHas BaTa 3,16% 3,48% 3,20% 4,44% 2,12% 3,00%
MeHononact 1,77% 7,86% 10,74% 13,45% 6,90% 5,46%
MEHOMNJISKC® 1,12% 1,23% 0,84% 0,98% 0,80% 1,33%

Kak BMaHO 13 Tabnmubl, MakcMMarbHoe MpupaLLeHme TenaonpoBOJHOCTY B 3UMHMUIA MEPUOA AN1A 3KCTPYAMUPOBAHHOMO
neHononmcTvpona coctasnAet 1,33%, npu 3ToM MakcuManbHoe MpupaLLeHne A MUAHEpanbHON BaTbl — 4,44%, a A
neHonnacta — 13,45%. MaKcuManbHoe npupalueHve AnA 3KCTPYAMPOBAHHOTO MEHONOAMCTMPONA HabniogaeTcA oA
KIMMaT4ecKuX NapaMeTpoB r. KpacHogapa ¢ 0THOCUTENbHO bniaroNpUATHLIMK YCIIOBUAMI B 3UMHWIA NEPUOL, NPH 3TOM
MaKCMMaribHOe MpUpaLLeHre ANA MUHEpanbHOA BaTbl M MeHonnacta Habmopaetca ana r. Hoocubupcka ¢ caMbiMi
CYPOBbIMU KIUMATUYECKIMM YCNIOBUAMM W3 BCEX PACCMOTPEHHBIX B HACTOALLEM pa3fiene ropooB CTPOMTENLCTBA (A
3KCTPYAMPOBAHHO 0 NEHONOAMCTUPONA COOTBETCTBYHILLEE 3HaueHWe npupaLwieHns — 0,98%).

Kak oTMeuanoch BbiLLe, OrpaxfatoLLyue KOHCTPYKLMK NEpBBbIX W LIOKOMbHBIX 3Takel OTHOCATCA K Haubonee yA3BUMbIM
C TOYKM 3PEHMA TEMNO3alUMTbl W 3aWMTHI OT nepeyBnaxHeHnsa. OrparKaalolime KOHCTPYKUMK C MpUMEHEHWEM
3KCTPYAMPOBAHHOTO MEHOMOMNCTUPONA OTAMYAKTCA MaMbiMU  3HAYEHWAMM  3KCMAYaTaLMOHHOA BAXHOCTU  CMoA
yrennmtena — Menee 0,4% w, COOTBETCTBEHHO, MaMbIM1 MPUPALLEHNAM TEMNNIONPOBOJHOCTY B 3UMHMIA NEPUO — OKONO
1%. 3V 3HauEHNA CYLLECTBEHHO MEHbLLE, YeM B CITy4asiX MPUMEHEHIA [PYTvX TUIOB TENJION30ALMOHHBIX MaTEpHaroB —
110 4,5% BNaXKHOCTV 1, COOTBETCTBEHHO, [0 13,5% NpupalLeHna TennonpoBOAHOCTY B 3UMHMIA NEPUON,

[laHHble GaKTopbI NOATBEPKAAIOT 060CHOBAHHOCTL KOHCTPYKTMBHBIX PELLIEHNIA NEPBbIX 1 LIOKOMbHbIX 3TaXeN 30aHui
MPVMEHEHUEM 3KCTPYAVIPOBAHHOT 0 NEHOMONMCTUPONA.
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[PEJUC/I0BUE

Hacroswwit paspgen CTO cocraened B cooteetctBuu ¢ Cll «[lpaBuna pacyera npuBefeHHOr0 COMPOTUBAEHMA
Tennonepeaaqe. Tabnuupl TENNOTEXHWYECKIMX XaPaKTEPUCTUK TUMOBLIX 3/IEMEHTOB OrPaMKHalOLLMX KOHCTPYKLMIA» W B
passuve pasgena 5 (npunokenua K) CI 50.13330.2012 «TennoBan 3awmma 30aHui. AKTyanusvpoBaHHas pegakums
CHull 23-02-2003», C uenbl0 MOBbIWEHWA YPOBHA MPOEKTMPOBAHWA TEMIOBOM 3alUMTbl 3[aHMM, YMPOLUEHMA W
YNOpAA0YMBaHA paboTbl CELMaNKCTOB, NPOEKTUPYIOLLIMX TEMIOBOM KOHTYP 30aHKA.

OcHoBHyt0 yacTb faHHoro pasgena CT0 cocraBnAloT Tabnmuubl C pacyeTHbIMI XapaKTepUCTUKaMM PasiiuuHbIX Y3708
KOHCTPYKUMA ¢ Tennou3onaumonHbiM cnoeM w3 MEHOM/IIKC®, no3sonAtowmMe YacCTMUHO WM MOSHOCTBIO UCKIKYUTD
pacyeTbl TeMMepaTypHbIX NMofeid B NpoLECce MPOEKTUPOBAHUA MW SKCMIEPTHON OLIEHKN KOHCTPYKUMK. Te. ABnAtoTCA
[OTOBLIM CMPaBOYHLIM MaTEpUanoM.

MeToq pacyeTa npuBeAEHHOr0 COMPOTMBAEHNMA Tennonepeaade v Tabnuynble faHble paspabotanbl HUACO PAACH:
KaHQupaaT TeXHUueckux HayK B.B.Ko3noB (oTBeTCTBEHHDII MCTIONHUTENb), OKTOP TEXHUYECKWX HayK B.I farapuh.
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1. Beepenue

Peluenre BarHON 3afaun 3HEpF006EpE)KBHVIﬂ B 3[aHuAX Tpe6yeT C03aH1A MaKC/UMaJlbHO PaBHOMEPHOro KOHTYpa
YTENJIEHUA. Hanbonee CYLI.IBCTBEHHOVI YaCTbl0 TaKOro KOHTypa And bonbluKHCTBa COBPEMEHHbIX 3M1aHUN ABNAOTCA
HapyKHbIE€ CTEHbI. ”03TOMy OnA [NOCTUMEHNA pe3ynbTaTUBHOCTU 3Hepr0c6epera|0umx MEpOI'IpVIFITVIVI nX Ccnepyer
HaYMHaTb C ONTUMM3aALINM TENJIOBOM 3aLLUTHI Hapy*HbIX CTEH.

B coorsetcTaum ¢ CIl 50.13330.2012 «Tennosas 3alwmta 3naHui. AkTyanusupoanHan pegakuma CHull 23-02-2003»
6a3oi onA Miobbix TENNOPU3NYECKUX XapaKTEPUCTVK 30aHWA ABNIAETCA NpUBEJEHHOE CONPOTUBIEHME Tennonepesaye
OrPaMKAaIoLLMX KOHCTPYKLMIA. 3TO pacyeTHas BeNMMuMHa, Ana onpepenenua Kotopoid B CIT 3adwKcvpoBaH cneuuanbHbiii
METO — «3MeMeHTHbIM Nogxon». CyTb MeToaa 3aKnio4aeTca B NPe/CTaBNEHMM OrParKAalOLLEN KOHCTPYKLMM B BUOE
Habopa He3aBMCWMbIX 37IEMeHTOB. brarofapA TakoMy npecTaBfeHui0 ANA pacyeta MPUBEEHHOrO COMPOTUBIIEHNA
Tennonepesaye orparaatoLLei KOHCTPYKLMM YAeTCA MCMONb30BATb XapaKTEPUCTUKM 3/IEMEHTOB, HailieHHbIE 3apaHee.

HacroAas pabota nocBALLEHa PacCMOTPEHMHO OCHOBHBIX TEM/IO3aLLMTHBIX 371EMEHTOB HapyMHbIX CTEH MpUBEJEHHDIX B
anbbome TexHuyeckux pewwenmid IEHOMN3KC®. [lna atoro B paboTe nepeumcnieHbl 1 CTPYKTYPUPOBaHbI OCHOBHbIE Y3/bl,
BAMAKOLLME Ha Tennosble noTepu. [INA KaKAoro BapvaHTa y3/ia pacCuMTaHo TemneparypHoe none (um Habop nonei)
NO3BONAIOLIEE HAWTV yhenbHble NoTepu Tennombl. [lonyyeHHble 3HayeHUA CBEfeHbl B Tabmmubl, NO3BONAHLME
MPOEKTVPOBLUMKaM M BCEM 3aMHTEPECOBAHHLIM /MLUAM MPOBOAMTL pacyeTbl NPUBEEHHOMO  COMPOTUBIIEHUA
TensnonepeaaYe MM notepb TENnOTbl OFPaKAAIOLMAMA KOHCTPYKUMAMK CaMOCTOATENbHO 6€3 MpUBMEYEHNA Y3KMX
CreLanmcToB.



06nacTb NpuMeHeHuns

Hacroswwit paspen CT0 (kak ocHoBaHbil Ha CIl «[paBuna pacyeta NpuBENeHHOr0 CONPOTUBNEHKA TEMNONEpeavYe.
Tabnuubl TENNOTEXHUYECKIMX XaPAKTEPUCTUK TUMOBbIX 3/IEMEHTOB OrPaxKAloLLMX KOHCTPYKLMIA») PacTpOCTPaHAETCA Ha
pacyeT NPUBEEHHOr0 COMPOTUBIIEHNA TEMosonepeaade $pparMeHTOB Orpax<aalolX KOHCTPYKLUMA 30aHMH, YOENbHbIX
NOTEPb TEN/IOTbI Yepe3 TeNNo3alLMTHbIE 3MIEMEHTbI U Ko3ddULIMEHTA TENSIOTEXHUYECKOI OAHOPOLHOCTH, ANA CTPOALLMXCA
W PEKOHCTPYVIPYEMBIX MUNbIX, OBLLECTBEHHBIX, MPOM3BOACTBEHHbIX, CENbCKOXO3ANCTBEHHBIX W CKMAICKUX 30aHWi, B
KOTOpbIX HE0BX0ZMMO NOL,AEPHMBATH ONPELENeHHbI TEMNEpaTyPHO-BAXHOCTHbIA PEUM.

TepMuHbI M onpepenenus

B Hactoswem paspene CT0 npumeneHbl TepMutbl B cooteetcTaun ¢ Cll 50.13330.2012 «Tennoas 3awiuta 3aaHuii.
AxTyanuaupoBaxHas pegaruma CHull 23-02-2003».

06wiue nonoKeHus

B COOTBETCTBYY C HACTOALLMMM NPABUNaMI1 BbITOSHAIOTCA M OGOPMAOTCA:

- pacyeT NpuBe/IeHHOro CONPOTUBNIEHNS TEN/ONEPeaYe orparatoLLX KOHCTPYKLIMIA 1 X dparMeHToB;
- pacyeT Ko3hGuLIMEHTA TeNNIOTEXHINYECKOIA OIHOPOAHOCTH;

- pacyeT yeNbHbIX MOTEPb TENOTHI YePe3 Ten/o3aLUTHbIE AMEMEHTBI.

YcnoBuA 3KCMyatauMM OrpaxkOalowMX KOHCTPYKUMIA anA Bbibopa TENNOTEXHMYECKMX MOKa3aTeNeil MaTepuanos
npuiumaiotea no CI150.13330.2012.

BHyTpeHHMe 1 Hapy*KHble TEMNEpaTypbl NPUHUMAIOTCA 60 N0 MPOEKTHOMY 3a[jaHMI0, IM60 BHYTPEHHAR TEMMepaTypa -
no ['0CT 30494, Hapy»<Han Temneparypa — no CM 131.13330.2011.

TpeboBaHmA K nNpvBEEHHOMY COMPOTWBNIEHWIO TEMJIONEPEaY M MUHMMAmbHOM TEMMEpaType BHYTPEHHeNA
MOBEPXHOCTM OrpaM AatoLLMX KOHCTPYKLMMA 3aaHua npuniumatotca no CI 50.13330.2012.




2. MeToamKa pacyeTta npuseaeHHOro conpotusieHUA Tennonepenasye

Pacyer HauMHaetcA ¢ p336VIBKVI KOHCTPYKLUKX Ha TEN03aLLWUTHbIE 3IEMEHTDI.

B KauecTBe TENNO3ALMTHBIX 3NIEMEHTOB BblOMPATCA OTIENbHbIE YYACTKM KOHCTPYKUMM, [ETamM (B OCHOBHOM
Npope3atolLMe YTeNAMTENb), CTbIKM MEM[Y PasfiniHbIMIA KOHCTPYKUMAMM. OfiHa W Ta *KE KOHCTPYKLMA MOMKET ObiTb
Pa3buTa Ha aNeMeHTbI PasfuuHbIMIM CocobaMy.

"pVI p336VIBK9 Ha 3NEMEHTbI HEOﬁXOﬂMMO COﬁﬂlOﬂaTb CnenyoLne npasunna:

a)  COBOKYMHOCTb BbifENEHHbIX 3NIEMEHTOB [0MKHA ObiTb [OCTATOMHA, [NIA COCTABMEHWA paccMaTpvBaeMOoN
KOHCTPYKLWM, T.e. COIepHaTb BCE Y3/l KOHCTPYKLMM;

6) NPy COCTABNIEHMM KOHCTPYKLIM 3NIEMEHTbI HE NEPECEKaIoTCH;
B)  3MEMEHTbI BAMAIOT Ha TEN/IOBbIE NOTEPU YEPE3 KOHCTPYKLMIO.

[InA ynobcTea nonb3oBatenieil B NunoMeH 1 npueeeHbl TUNOBbIE PasbuBKY CTEH Ha TEMO3aLLUMTHBIE 3/IEMEHTLI
L1181 KOHCTPYKLWMiA, OmMCaHHbIX B anbbome TexHuueckmx pewwermri [EHON/IIKC® (bonee noapobHo 3toT Bonpoc M3noeH B

[3)).

[pMBeieHHO. CONpOTHBAIEHYE Tennonepefiaye dparMeHTa Tenfo3alluTHoI 06onouKy 3faHua R™, M-C/BT, cnenyer
onpeaenatb no dopmyne (1). OpopMAATL pacyet NpuBELEHHOro CONPOTUBAEHMA TENIONEPeaye CRefyeT B COOTBETCTBIUM
cn.n.E.6CN50.13330.2012.
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[me: [, Nk — reoMETPUYECKWE XapaKTEPUCTUKY 3MEMEHTOB, ONpeaenaeMble NS KOHKPETHOTO NPOeKTa,
OMMCaHue W NpaBuia HaxowaeHua dakxbl B Paspene 3;
W, Xk — ynenbHble NoTepu TENOTb! Yepe3 3fieMeHTbl, ONCaHue U NpaBuia HaxoMaeHua daxbl B Paspene 3;
R — 0CPEHeHHOe N0 MIoLaM YCOBHOE CONPOTUB/IEHiE Teronepe/iaye (parMeHTa Tenyo3alLuTHoi 060n04KH
30aHUA MO0 BblJENEHHOIA OrpaMpatoLLIei KOHCTPYKLMM, M*-"C/BT;
Ui — Koa(dpuumeHT Tennonepesadn 0AHOPOAHON i-TOA YacTv (parMeHTa Tenso3aLumuTHOM 060N0uKM 3aaHNA
(ynenbHble NOTEPK TENAIOTbI Yepe3 NNOCKMiA ANeMeHT i— ro Bufa), Br/(M"-°C).

1
U == @

0,1

[me: @  — nnolwadb NN0CKOr0 3NEMeHTa KOHCTPYKLMM i— ro BIa, NPUXOAALIAACA Ha 1 M’ dparMeHTa Tenno3aLuyTHoiA 060n04KM
3[13HIS, WM BLIENEHHOI OrParKAIOLLE KOHCTPYKLMM, M'/M';

— Ai
"3 ?
lpe:  Ai - nnowapb i-Toi YacT GparMenTa, M.

OcpefHeHHOe Mo NOLLAAV YCIOBHOE CONPOTUBIIEHUE Tennonepeaade GparMeHTa Tenno3aluuTHoN 06004KN 30aHNA
onpegenaetca no gpopmyre

[T - (4)
’ i ZaiUi
R
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[me:  R)Y" — yCroBHOE CONPOTMBIIEHYE Ten/onepe/aye OHOPOHOA YacTy dparMeHTa Tenno3alLMTHOA 0607I04KM 3aHKA i-ro BUAa,
M"°C/BT, KoTopoe onpefenseTcs MuBo KCTEPUMEHTaNbHO B0 paceToM no dopMyre
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[Oe: Ols,Oly — Ko3hdULMEHTDI TEN/OOTIa4N BHYTPEHHEM U HApYXHOI NOBEPXHOCTY OrpaK[atoLLeit KOHCTPYKLMM COOTBETCTBEHHO,
Br/(M2-°C), npunumatotca no Tabmmue 4 CN 50.13330.2012;;

Rs - TepMunyeckoe conpoTvaneHve crios oIHOPOHOIA YacT dparMeTa, (M2C)/BT, onpefenaemoe AnA HEBEHTUMPYEMbIX
BO3[IYLUHbIX NPOCAOEK Mo Tabnuue 1, AnA MaTepuanbHbIX CIIOEB No GopMyne
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N

Os  — TonwwHa criosi, M;
As  — TennonpoBogHocTb Matepuana cnos, Br/(M oC), npuHMMaeMas no pesynbTataM MCTbITaHWIA B aKKPEAUTOBAHHOM
nabopaTtopyu; Npy OTCYTCTBUM TakuX AaHHLIX OHa oueHMBaetca no npunoxenmto T CN 50.13330.2012.

KoagpuumeHT TennotexHUecKoi 0fiHOPOMHOCTY, I, BCTIOMOTaTeNbHas BENMYMHA, XapaKTepu3ytowan 3(deKTMBHOCTb
\TENNEHNA KOHCTPYKLMM, ONnpenenserca o gopmyne

R
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3. MetopmKa pacyieTta yaebHbIX NOTEPb TENJ0TbI 4epe3
HE0AHOPOAHOCTH orpamnammeﬁ KOHCTPYRLUH

YrienbHble NoTepy TEMAOTbI, 00YCMOBAEHHBIE KaMK[IbIM 3NIEMEHTOM, HaXOAATCA HA OCHOBE CPaBHEHMA NOTOKA TEM/OTb
Yepes y3eJ1, CoMEPHKalLyil ANEMEHT, 1 Yepes TOT JKe Y3eN, Ho 663 MCCIelyeMOro 3neMeHTa.

Kak npaswno, y3en 6e3 uccneyemoro 3nemeHTa — 310 0fIHOPO/HAA KOHCTPYKLMA (NNIOCKWA aneMeHT). Ha npaktvke He
Pe[IKV CTy4aK, Kora y3en 6e3 Mccneayemoro 3neMeHTa COCTOUT M3 HECKOMbKVX 3NEMEHTOB 1 HeobA3aTeNibHo Niockux. B
3TOM Cflyyae, MpU pacyete MpUBEEHHOT0 COMPOTUBNIEHUS TENNonepenaYe BamHo CobMiofaTh Criedylolee npaBuno:
3MEMEHTbI KOHCTPYKUMM, COCTABNABLLME 6asy Mpu pacyete YOeMbHbIX MOTEPb TEMNOThl, JOMMHbI MPUCYTCTBOBATL B
MCCTIeIyeMOi KOHCTPYKLIMM 1 MX Y1eNbHbIE TEN/IOBbIE MOTEPH AOHKHbI ObiTb B NOMHOI MEpe YHTEHbI.

yﬂBJ’IbeIE MnoTepu TensioTbl 4epes J'IVIHBVIHYIO TEMMOTEXHUHECKYI0 HEOOHOPOAHOCTb OMPEfENATCA no PesynbTdTlaM
pacyeTa ABYXMEPHOr 0 TEMMEPATypPHOro nosA y3na KOHCTPYKLWK NPy TeMMepaTtype BHYTPEHHEr0 BO3YXa tB nTEMMneEpartype
Hapy*KHoro Bo3ayxat .
py. ayxat, ” AQJL
.= ’ 8
it (8)

B H

L y .
fme: AQ; — pononHuTenbHble NOTEPU TENNOTbI Yepes SMHEIiHYI0 TENMOTEXHUYECKYI0 HEO[HOPOAHOCTb j-T0 BIWA,
J
npuxopAwmecs Ha 1 n.M, BT/, onpepensemble no ¢opmyne

AQ; =07 -0,,-0,, ©)

L i . :
lne: (), — noTepu TennoTbl yepes pacueTHyto 0BNacTb C AMHEIAHOM TENNOTEXHUYECKOM HEONHOPOAHOCTHIO j-T0 BUAA,
NPUXOAALLMECA Ha 1 N.M CTbIKa, ABNAIOLLMECA Pe3yNbTATOM pacyeTa TemnepatypHoro nons, Br/m;

Q;1,Q;2 — TIOTEPY TEMIOTbI HEPE3 Y4aCTKM OHOPORHIX yacTei (parMeHTa, BOLUEALLME B PACHETHYH 06M1aCTb Mpu pacyeTe
""" TeMnepaTypHoro nons 0bnacTi ¢ MHEAHOA TENNOTEXHUYECKON HEOIHOPOAHOCTLIO j-T0 BuAa, BT/M,
onpepensemble no popMynam:
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0,j,1 0,j,2

[ne: S; 1,Sj 2 — NnoLLaaM OHOPO/IHLIX YACTEM KOHCTPYKLMY, BOLEILME B PACYETHYI0 06MACTb NPW Pacyere TEMMEPATYPHOro Nofd, M2,

[py 3T0M BenuHa S, + S, paBHa NNoLLM PacyeTHoi 06nacTM Ny pacyeTe TeMrepaTypHoro nons.

TaKoe cyMMMpOBaHIe 0AHOPOAHbIX YaCTeid 1 MOTOKOB TEM/OThI Yepe3 HiX AaHO AnA 0bLHOCT. B 6onbluKHCTBE Ciyyaes
pacyeTHas 0bnacTb COCTOMT U3 OJHOT0 OJHOPOJHOTO YacTKa (COAEPHWUT OAHY KOHCTPYKLMIO) M CyMMUPOBaHUE He
Tpebyercs.

Wj —ynenbHble MMHERHbIE NOTEPM TENNOThI YEPE3 MHENHYI0 TENNOTEXHYECKYIO HEOIHOPOOHOCTb j-ro Biaa, Br/(MC).

YnenbHasi reoMETPUHECKas XapaTepucTUKa SIMHEAHOro TennosaluuTHoro aneMeHta, |, M/M2, ectb OTHoLeHve
CYMMapHOiA NPOTHMKEHHOCTH j-T0 AMEMEHTA B UCCTIElYEMOM KOHCTPYKLIAM, Lj, M, K 06LLEH NNoLLaaM KOHCTPYKLMM A, M2.

YenbHble MOTEpM TENNOTHI YEPe3 TOYEYHYH) TEMIOTEXHUMYECKYHD HEONHOPOAHOCTL k-ro Bupma onpepenstotcs no
pesynbTataM pacyeTa TPEXMEPHOro TEMMEPaTypHOro MOMA Y4acTKa KOHCTPYKUMM, COOEPMALLEro TOHEuHyH
TeN/IOTEXHUYECKYI0 HEOOHOPOHOCTb, N0 (hopMyne

AQ;
X = (11)
tG - Z-H
[ e: AQ,f — [ONONHUTENbHbIE NOTEPU TENMOTbI YEPE3 TOHEYHYIO TeNIOTEXHUYECKYI0 HEOAHOPOAHOCTL k-ro BuAa, Br,
onpegenaemble no gopmyne
X _ ~
AQk _Qk _Qk ) (12)
loe: ),  — NOTepM TeNNoTbl Yepes Y3en, CofepHKaLLMii TOHEUHYH TEMIOTEXHUIECKYIO HEORHOPORHOCTb k-To Bifa,
ABNAIOLLMECA PE3YNLTaTOM pacyeTa TemMnepaTypHoro nons, Br;
(), —oTepK TennoTbl Yepes TOT }e y3er, He COREPMALLIMIA TOYRUHYHO TEMMIOTEXHUYECKYIO HEOBHOPOAHOCTb K-ro BiAa,

SBNAIOLLMECA PE3Y/IbTATOM PacueTa TeMnepaTypHoro nons, Br.

YOenbHaA reOMeTpUUeCKan XapakTepuCTAKa TOYEYHOrO TEMMIO3AWMTHOTO 3MeMeHTa, N, 1/M', ecTb OTHOLEHue
CYMMapHOr0 KOMYECTBa K-biX 37IEMEHTOB B MCCTIEYeMOii KOHCTPYKLMM, N, M, K 0BLLIEH MNOLLaAM KOHCTPYKLMM A, M'
Pe3ynbTatom pacyera TeMNEPATYPHOMO MOIA Y3na KOHCTPYKLMN ABMIAETCA PacnipefieNienme Temneparypbl B Ce4eHiu

Yy311a, B TOM YKCne Mo BHYTpEHHEM n HapymHom MOBEPXHOCTAM. B OTCYTCTBWAW UCTOYHUKOB TEMNOTbI B KOHCTPYKLIWKA NOTOKK
Yepe3 BHYTPEHHIOK 1 HapyHHY0 NMOBEPXHOCTU [I0STHKHbI bbiTb paBHbI MEXOY coboii n paBHbI MOTOKY Yepe3 KOHCTPYKLINIO B

LieNoM.
[oTOK TennoTb! Yepes BHYTPEHHI0K NOBEPXHOCTb Y3Na onpefieNaeTcs no Gopmyne
O, =0a,-S-(t,-1)) (13)
[0TOK TeNNOTBI Yepes Hapy*KHyIo NOBEPXHOCTb Y3M1a ONpefiendeTca no gopmyne
O, =a,-8,(1,-7/), (14)

fe, &y — pacyeTHble TeMnepaTypbl BHYTPEHHEro M HapYMHOrO BO3MyXa COOTBETCTBEHHO, °C;

T, T, — OCPEJHEHHbIe N0 NNOLAV TEMNEpaTyPbl BHYTPEHHE W HAapY*KHOI NOBEPXHOCTEN Y3Ma OrpaMaaloLLei KOHCTPYKLMM
COOTBETCTBEHHO, °C;

Os, Qv — KO3(QMUMEHTLI TENNOOTRAYN BHYTPEHHEN M HAPYYKHOW MOBEPXHOCTEA Y3NMa KOHCTPYKLVN COOTBETCTBEHHO, BT/(M2°C);
Se, S — 0LV BHYTPEHHEIA 1 HApYsKHOM TIOBEPXHOCTE Y3Ma OrParKaloLLIEl KOHCTPYKLM, M.

CopmynuposaHHble onpepenenus cootsetctaytor Cl 50.13330.2012 Mpunosenue E nynktol E.3, E.4.



L. AJ'IFOpVITM pacdeéTa npuseaeHHOro conpoTusiieHUA Tensnonepenase

B KauecTse NoMOLLV B NPAKTUHECKOM MCTI0Nb30BaHN MaTEPUAnoB HAaCTOALLIEr0 OTHETa B JaHHOM pasfene NpuBOAMTCA
anropuT™ [eMCTBH NoONb30BATENA NP PacyeTe NpuBeaeHHOro CoNpOTVBIIEHNS TENIONEpe/aye UM TeNJIOTEXHNYECKOM
MPOEKTUPOBAHMM KOHCTPYKLIMN.,

Pa3/uuatoTca 1Ba OCHOBHbIX Cy4as pacyeTa npuBeaeHHOro CONpOTMBNEHNSA Ten/onepesiaqe.
a)  Pacuer npuBEEHHO0 CONPOTUBNIEHIA TENTIONEPE/IAYE OrPakK AAIOLLIEH KOHCTPYKLMM.
6)  [onbop 3neMeHTOB NPOBKTVPYEMOIA KOHCTPYKLIMW, NSl [I0CTUMKEHMS LENEBOT0 CONPOTVBIIEHIA TENIONEpe/aye.

Pacyer npuBedeHHOro COMPOTMBMEHWA Tennonepefiaye OrpaMaoLied KOHCTPYKUMM MPOBOQMTCA B CremytoLLei
NOC/e[10BaTeNIbHOCTH:

1. Boibupaetca TunoBas pasbuBKa Ha aNeMeHTbI, KOTOpas KOPPEKTUPYETCA C Y4ETOM OCOBEHHOCTRIA OrpaMatoLLeit
KOHCTPYKLMY (118 CTEH TUNOBYIO pa3bueKy CriedyeT NpUHMMATL N0 NPUNIOHKEHNIO 1 HACTOALLEr0 OTYETA MMM NPUIIOHKEHMIO
B(3)).

2. [InsiKasK[0ro 3neMeHTa HaxofuTCA YesbHbIA FEOMETPUUECKHIA MIOKA3aTeNb.

3. [InA Karkporo aneMeHTa HaxoaATCA YaeNbHbIE MOTEY TENNOTbI 60 N0 paceTaM TeMnepaTypHbIX Moseid, iubo
M0 CnpaBOo4HbIM MaTepuarnaM (HanpuMep, U3 pasena b HacToALLEro oT4eTa).

4. Cocraenaerca tabnvua E. 113 npunorenma E CI 50.13330.2012.
9. PaccuumbiBaetca npvsegeHHoe conpoTuBneHve Tennonepeaaqe no gopmyne (1).

B cBA3 C BCTPEYatoLLENCA B3aMMO3aBUCUMOCTLIO TENNIO3ALUMTHBIX NIEMEHTOB, B C/y4asiX, KOraa U3MeHeHue 0fHoro
3MeMeHTA MOMET BECTU K U3MEHEHWH0 CBOMCTB Jpyroro, Nof6op 3NeMeHTB KOHCTPYKLMMA [NA JOCTURKEHNA LIENeBoro
CONPOTUBNEHWSA TEN/IONEPEaqe NPOBOMTCA UTEpaLMAMM.

Mloabop 3neMeHTOB MPOEKTVPYEMOW OrpaOalolLed KOHCTPYKUMM [NA [OCTUPKEHWA LENeBOro COMPOTMBMEHNA
Tenionepenaqe, poBoJKTCA B CIIEAYIOLLEi NOCTIe0BATENbHOCTHL:

1. OnpemensetcA weneBoe CONPOTUBAEHWE Tenfonepedaye OrparKaalolLeit KOHCTPYKUMM 3haHuA. OHo [omkHO
6biTb He HuKe Tpebyemoro CI150.13330.2012.

2. Bolbupaetca Bif orpaxaatoLLeit KOHCTPYKLMM.

3. Buibupaetca TMNOBas pa3buBKa Ha aNEMEHTI, KOTOpas KOPPEKTUPYETCA C Y4ETOM 0COBEHHOCTEN OrparKaaioLLen
KOHCTPYKLMY (1A CTEH TUNOBYIO pa3bueKy CrieayeT NpUHUMATL N NPUNIOHKEHNIO 1 HACTOALLEr0 OTYETA MMM NPUTIOHKEHMIO
B(3)).

4. [InAaKaxnoro anemMeHTa HaxoauTCA yaeNbHbIA FeOMETPUYECKUA NOKa3aTeNb.

5. [InA KarKporo aneMeHTa onpe/enseTcA MCTOHHMK MOMY4YEHUA XapaKTEPUCTUK: PacyeT TeMnepaTypHOro nona uim
CNpaBoYHble MaTepuanl.

6. [InA nnockux 3neMeHTOB BbIbKpaeTCA ToLLMHA yTennuTens. [1a 3Toro LenieBoe ConpoTMBAEHKE Tenaonepesaye
KOHCTPYKLMM YMHOMaIOT Ha 1,5 ¥ OMGMPAIOT KOHCTPYKLMIO CO 3HaueHneM R)" = 1,5 - R,

[pumeyarue: B ciyqae, ecru npo KOHCMPYKYLIK U3BECIIHO, YIMO OHA OMJILHAEMCA BbICOKOL 0GHOPOGHOCTbA, MOXICHO 3HaYeHUe Koagguyuerma 1,5
30MeHUMb Ha 3Ha4erue 1,3. Haobopom, eciu npo KOHCMPYKYUIO U3BECTTHO, Ym0 OHA OMJILYOEMCA HU3KOL 0OHOPOGHOCIbI) MOXCHO 3HOYeHUe
Koagguyuenma 1,5 3aMerums Ha 3HaveHue 1,8.

7. [Ina BblbpaHHOW TOMWMHBI YTENIMTENA OMPEOENsIOTCA YOeNbHbie TMOTEPU TennoTbl BCEX 3/IEMEHTOB
OrParKaAIoLLeI KOHCTPYKLMK.

8. Mo rbmmue E.1 w3 npunowkenmna E CIN 50.13330.2012 n ¢opmyne (1) npoBogwTcA pacyeT npuBeAeHHOro
COMpOTUBIIEHNA TENJIONEPeaYe.

9. o pesynbTataM pacyeTa NPOBOAMTCA OLEHKA OCTUMEHUA LIENIeBOr0 CONPOTUBMIEHUA TEN/ONEPesaqe v, npu
HeobX0OUMOCTU KOPPEKTUPYETCA KOHCTPYKTMBHOE PELUEHWE OrpaMKOaloLiedl KOHCTPYKUMW. KoppeKTvpoBKa MOMeT
3aK/O4ATbCA KaK B M3MEHEHUM TOMLUMHBI UM TUNA YTENNATENA, Tak M B 3aMeHe Hauboniee 3HauMMbIX TENNO3aLLMUTHbIX

3/1eMEeHTOB.




ﬂpUMeanue — Kok npasusno, yesesoe Conpomue/ieHue Moxcem CHUmMameca docmueHymb/M, ec/iu nosty4yeHHoe pacHemoM npueedeHHoe
conpomuerieHue mennonepedaqe He MeHblUe Ues1es020 Conpomus/ieHud mennanepedaqe U omyIu4aemcs om Hezo He bornee yeM:

wa 10%dns R < 3,5 (M2-°C)/Br,
Ha7%dna 3,5 < R < 5(M2°C)/BT,
Ha5%adna 5 < R (M2-°C)/BT.

10. B cnyyae M3MeHeHMA HEKOTOPbIX 3MEMEHTOB OrpaMK[aloLLEN KOHCTPYKLMM (0COBEHHO TOMLMHBI YTENUTeNs)
OLEHMBAETCA HeobX04MMOCTb KOPPEKTWPOBKM TEMNO3ALUMTHBIX XapaKTEpUCTUK OCTaNbHbIX 3neMeHToB. [lpu
HeobX0AMMOCTV NEPECYMTLIBAITCA XapaKTEPUCTUKM 3NIEMEHTOB.

11 [poBoauTcA OKOHYaTENbHbIM pacyeT NPUBEAEHHOMO CONPOTUBAEHMA Tennonepedaye. [nA atoro opopmnsetca
Tabmmua E. 13 npunoskenna E CIT50.13330.2012 v ncnons3yetca gopmyna (1).

5. Tabnuubl pacyeTHbIX 3Ha4eHNi yaeNbHbIX NOTepb TENNOTbI
yepe3 HeoAHOPOAHOCTM OrPaKAAIOLLNX KOHCTPYKLMA

B HacTosAwweM paspene cobpaHbl 06paboTaHHbIe pe3ynbTaTbl pacyeToB TeMMEPaTyPHbIX MoJel TUMOBbIX PELLEHMIA Y3/0B
u3 anbboMa TexHuueckmx peuennii lIEHOMNIKCE.

Bo Bcex Tabnuwax npeacTaBneHbl yaenbHble NoTepu Tenotbl W' B pasmepHoctv Br/(M°C) unm X B pasmepocty Br/°C.
KoHKpETHbIA BUf YTOUHAETCA Nepen Tabnmuen.

Kak npaBuno, nnockue 3neMeHTbl MPeACTaBnAOT COO0M Y4aCTKM KOHCTPYKLMM, XapaKTEPUCTMKM KOTOPbIX
paccyMTBLIBAIOTCA 1o opMynam (2), (5), (6).

PacyeT TeMNepaTypHoro MOMA KOHKPETHOro y3na 06MiafiaeT bOMbLIEl TOYHOCTBIO W Pe3yMbTaTbl TAKOTO pacyera
MPENOYTATENbHbI 10 CPABHEHMIO CO CMIPABOYHBIMYU MaTepHanamit.

Matepuan yriopAfo4eH no Tvny y3no.. B pamKax Kaxaoro nopasfena NpUBOAATCA XapaKTEPUCTUKN OIHOM0 W TOro e
y3/a 1A PasnuyHoro BbI6opa OCHOBHbIX BIMSAIOLLYX HA TEN/IOBbIE NOTEPH NapaMETOB.

B pa3pene npepcTaBneHbl ClefytoLLme rpynmbl y3M0B:

1. PacceyKa v3 MuHepanbHow Batbl (rabnuua 1);

2. llpMbIKaHue CTeHbI K OKOHHOMY npoemy (rabnmupl 2-10);

3. TpuMbIKaHKe CTeHbI K npoeMy BopoT (rabmmupl 11-19);

4. CoeiMHEHME COEB CTEHbI METANNMYECKUMM NETNAMM (Tabnuupl 20-22);
5. CoeuHeHve CnoeB CTeHbI METAMTMHECKOI CETKOIA (Tabnuubl 23-25);

6. [lehopMaLMOHHO-YCAI0HbIiA LLOB (TabmmLibl 26-28).

Kampbii Y3€/1 CONpoBOXKAdETCA OMCaHNEM, NepeducnedneM 0CHOBHbIX BNMAOLLMX Ha TENoBbIe NOTEPU NapaMETPoB
nnepevucneHneM 0CHOBHbIX 0CObEHHOCTEA.

bonbLuas MPOTAMEHHOCTb HaLLen CTpaHbl, pa3H006p33Me KNMUMATU4ECKKUX 30H U IKOHOMUYECKUX CVITV&LIMI?I MpUBOAAT K
OrpoOMHOMY pa3H006pa3mo BO3MOKHbIX pELIJEHVIVI OQHOro U TOro e Yyana. OxBaTuTb TOYHBIMM pacyeTamu BCE
BO3MOMHbIE BapuaHTbl HE MPEACTABNAETCA BOSMOMHbBIM. B cBA3u ¢ 3tuM Mpn COCTaBNEHUN YKPYMHEHHbIX Tabmy ¢
pacHeTHbIMUA XapPaKTEPUCTUKaMU NPUXOOUTCA BblﬁVIpaTb MEXOY Haubonee LUIMPOKMUM 0XBATOM U bonbLUEi TOYHOCTbIO
Pe3ynbTatos.

B naHHoM pasfene NpUHAT yMEDEHHbIﬁ KOMINPOMUCC MEX Y TOYHOCTLIO U 0XBATOM BapWaHTOB. an 1Cnonb30BaHUK
Tabml 6oNbLUIMHCTBO KOHCprHuVIVI 6WJ,YT nonaaatb B MPOMEHYTKU ME Y 3HaYEeHNAMU, NpuBeaeHHbIMU B Tabmuie, u
HaX0AWUTbCA MHTEPMONALIMEN.



9.1. Pacceuka u3 MuHepanbHoi BaTbl

U3 coobparkeHmuii NoKapHOW 6E30MacHOCTV Ha HEKOTOPbIX YYacTKax LUTYKaTypHOro dacapja neHomonucTvpon
3aMEHAETCA MON0CaMM MUHEPanbHOA BaTbl. TaK KaK TennonpoBOAHOCTb 3KCTPYAMPOBAHHOMO MEHOMOAMCTUPONa W
MUHEPaNnbHOA BaTbl CYLUECTBEHHO Pa3NMMuaeTcsd, Takue y3nbl TpebyloT pacyeta yhenbHbiX NoTepb TemnoTbl (Mpu
HOPManbHOM TOMWWMHE YTENAMTENs dacafa B LEAOM MPOMep3aHue TakuX Y3N0B HEBO3MOMHO, MO3TOMY KOHTPONb
MUHUMabHOM TEMMEPaTYPbI BHYTPEHHEi NOBEPXHOCTY He Tpebyercs).

[TapameTpbl, BAMSAIOLLME Ha NOTEPY TEMOTHI Yepes Y3eN:

- TONLLMHa croA yrenuTens, d,, M;

- TeNNONpPOBOAHOCTL OCHOBaHuA, A, BT/(M°C).

Bo Bcex pacuetax TOMWMHA OCHOBAHMA CTEHbI NMPUHATA paBHOA 250 MM. 31a BEMMUMHA HECYLLECTBEHHO BAMAET Ha

YIeNbHbIE NMOTEPH TENNOTHI YEPE3 Y3eN, U MOY4YeHHbIe [aHHble MOryT BbiTb NpUMEHeHbI ANA CTEH C MoboiA pasyMHoA
TOMLLVHOIA OCHOBAHMS, NOAXOMALLMX N0J ONMCbIBAEMBIiA Ciyuait. CxeMa y3na npeficTaBneHa Ha puc. 1.

Hecywas Yacmb cmeHbl Pacceyka u3 Kneebol cocmab
MuHepanoBamHbix nAUM
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Puc. 1 CxeMa y3na yCTaHOBKM pacCeyKu U3 MUHEPanbHOM BaTbl.

B HacTosweM pasfene YUnTLIBAETCA TOMbKO BAMAHWE 3aMeHbl YTENNUTENS, BANAHME KPEMEHa paccCMOTPEHO B APYTiX
pasgenax unn s [3].

Pe3ynbTarbl pacyeta cBefieHbl B Tabnmuy 1.

Tabnuua 1. Yoenbhble notepu Tennotbl ‘Y, Br/(M°C), anA yana ycTaHOBKM pacceyku U3 MUHEPAnoBaTHbIX MANT.

dyr, MM Ao=0,2 Ao=0,6 Ao=1,8
50 0,011 0,021 0,028
80 0,01 0,016 0,02
100 0,009 0,014 0,017
150 0,008 0,01 0,012




9.2. llpuMbIKaHKe CTeHbI K OKOHHOMY NpoeMy

[pUMbIKaHWE OKHA Haubonee PacnpoCTPaHEHHbIA M YHUBEPCANbHLIA TeMo3alMTHbIA 3nemeHT. OH BCTpeyaetcs
NPaKTUYECKM BO BCEX CTEHAX.

[TapameTpbl, BIMAIOLLME Ha NOTEPY TEMOTHI Yepes y3eN:
- TOLLYHa ciost yTennuTens, d, M;

- TeN/oNpPoBOAHOCTL OcHOBaHuA, A, BT/(M°C).

- C[IBMI OKOHHOW paMbl GTHOCHTESIEHO MTIOCKOCTI MEMK 1y YTEN/IATENIEM 1 OCHOBAHMEM;

- HAXMNECT YTEN/IMTENS Ha OKOHHYH pamy.
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Puc. 2 Cxema Y3a NPUMbIKaHWA CTEHbI K OKOHHOMY MPOEMY.

Bo Bcex pacyetax TOMLLUMHA OCHOBaHMA CTEHbI MPUHATA paBHOM 290 MM. 3Ta BENMYMHA HECYLLECTBEHHO BMMAET Ha
YAENbHbIE NOTEPY TENNOTbI Yepe3 Y3eN W MoyyeHHbIe [JaHHbIE MOrYT BbiTb NPUMEHEHbI ANA CTEH C Nioboid pasyMHOIA
TO/LLMHON OCHOBAHMA, NOAXOAALLIMX N0 ONUCHIBAEMBIA Cy4ai.



TonwmHa paMbl NpuHATas B pacyetax 70 M.

PacceyKy 13 MiHeparnbHOiA BaTbl YUTEHbI B 3HA4EHNAX YEMbHbIX NOTEPb TENNOThI NPUBE/EHHbIX B Tabnuiiax 2-10 1 He
TPe6YIOT OTIENbHOO Y4eTa.

CxeMa y3n1a npeficTaBneHa Ha puc. 2.
Pe3ynbTarbl pacyeta cBeieHbl B Tabnmup 2-10.

Tabnuua 2. YnenbHble notepu Tennotsl ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO BPOBEHb C OCHOBaHWEM, HaX/eCT OTCYTCTBYET.

dyr, MM Ao=0,2 Ao=0,6 ho=1,8
50 0,029 0,061 0,089
80 0,032 0,067 0,095
100 0,035 0,071 0,099
150 0,04 0,077 0,106

Tabnuua 3. YnenbHble notepu Tennotbl ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO BpOBEHb C OCHOBaHMEM, HaxnecT 20 MM.

dyr, MM Ao=0,2 Ao=0,6 Ao=1,8
50 0,015 0,031 0,044
80 0,014 0,031 0,044
100 0,016 0,033 0,046
150 0,019 0,038 0,050
Tabnmua 4. YnenbHble notepu Tennotel ‘Y, Br/(M°C), ana yana npuMbIKaHNA CTeHbl K OKOHHOMY NpoeMy.
OKHO BpOBEHb C OCHOBaHMEM, HaxnecT 60 MM.
dyT, MM 20=0,2 20=0,6 Ao=1,8
50 -0,012 -0,002 0,005
80 -0,017 -0,008 -0,002
100 -0,018 -0,009 -0,003
150 -0,018 -0,009 -0,003

Psi 3Ha4eHui B TabnvLax npuBeeHbl AnA 06LUHOCTY M CyHKaT ONOPOi 1A MHTEPONSALMK.

[lanee paccMaTpuBaeTcs Cyyail CaBWra OKHa B YTENMTENb. B JaHHOM Ciyyae CABMM MPUHMMANCA PaBHbIM 65 MM
OTHOCHTESIbHO HECTIBUHYTOT O CITyuas.

TaK KaK OKOHHbI ONOK (aKTMYECKM pacnonaraeTcA B YTENJWTENe, [OMKHbI ObiTb MpeaycMoTpeHbl 3MIEMEHTHI
Kpennexna. CywiecTByeT 60onbLUOK BbIGOp BapuaHTOB KPEMEHUA OKOHHOMO 6oKa, BOMbLUMHCTBO BapUaHTOB CU/bHO
BAMAET Ha YOenbHble notepu TennoTbl [lpu pacyetax 3HadeHuid B Tabnuuax 9-7 npegnonaranucb TOYEYHble

METa/lIn4eCcKne KpenneHua, B Cnyvae UCNonb3oBaHUA NPOTAXKEHHbLIX METANNUYECKUX KpEI'IﬂEHVIVI, NnpusefieHHbIE laHHbIe
MPUMEHATDb HEJb3A.

Tabnuua 5. YnenbHble notepu Tennotbl ‘P, Br/(M°C), ana y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO BbIHECEHO B YTEN/UTENb, HAXJIECT OTCYTCTBYET.

dyT, MM 7\,o=0,2 }Lo=0,6 Ao=1 ,8
50 0,150 0,152 0,164
80 0,105 0,107 0,117
100 0,101 0,106 0,115
150 0,101 0,107 0,118




Tabnuua 6. YnenbHble notepu Tennotsl ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO BbIHECEHO B YTENNUTENb, HaxrecT 20 MM.

dyr, MM

Ao=0,2 Ao=0,6 Ao=1,8
50 - - -
80 0,075 0,075 0,080
100 0,066 0,067 0,073
150 0,062 0,065 0,071
Tabnuua 7. YnenbHble notepu Tennotsl ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO BbIHECEHO B YTEN/MTeNb, Haxnect 60 MM.
dyT, MM 7\lo=0,2 7\,o=0,6 Ao=1 ,8
50 - - -
80 0,038 0,035 0,038
100 0,019 0,017 0,019
150 0,005 0,005 0,007

B tabmuuax 6, 7 cTpoKa ana TonwmHbl yrenautena 50 MM nponyLueHa, TaK Kak Npy CABUre OKHA B YTEN/UTENb OKHO
OKa3blBa/oCh BPOBEHb CO LUTYKAaTYPKON M HAXeCT YTEMMTENA HEBO3MOMEH. [I1A MHTEPMONALMA MPOMEMYTOUHbIX

3H3YeHWN B 3TON CTPOKE [JaHHbIE MOMKHO BpaTh 13 TabnuLb! 5.

[lanee paccMaTpuBaeTCA Cyyali CABUrA OKHA B CTOPOHY MOMELLIEHNA. B AaHHOM ciyyae cBM NPUHUMAICA PaBHbIM
100 MM OTHOCHTENLHO HECLBUHYTONO CTyYasi.

[1aHHbI/ BapUaHT B LIENIOM Xy*Ke [1BYX PACCMOTPEHHBIX BbiLLe. Be3 ONONHUTENLHOO YTENIEHS HApYHKHOTO OTKOCA ero

MPUMEHSATb HENb3A. SHa4eHNA YIeNbHbIX NOTEpb TENNOThI 1A TAKOMO CAy4as MPUBEMEHbI CMPaBo4Ho (Tabmuua 8), utobbl
MMETb 0Py 1A MHTEPNONALMMN.

Tabnuua 8. YnenbHble notepu Tennotel ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.

OKHO C[IBMHYTO B CTPOHY MOMELLIEHNS, HaXJIECT OTCYTCTBYETM.

dyr, MM 10=0,2 Ao=0,6 Ao=1,8
50 0,070 0,255 0,584
80 0,086 0,285 0,626
100 0,094 0,298 0,641
150 0,114 0,326 0,675
Tabnuua 9. Ynenbhble notepu Tennotsl ‘¥, Br/(M°C), anA y3na npuMbIKaHNA CTEHbI K OKOHHOMY MPOEMY.
OKHO COBMHYTO B CTPOHY NOMeLLeHns, HaxnecT 20 MM.
dyT, MM 2o=0,2 2o=0,6 2o=1,8
50 0,030 0,089 0,143
80 0,041 0,104 0,157
100 0,046 0,111 0,163
150 0,056 0,122 0,173
Tabmuua 10. Yenbhble notepu Tennotel V', Br/(M°C), ona yana npuMbIKaHUA CTEHbI K OKOHHOMY NPOEMY.
OKHO cpiBMHYTO B CTPOHY NoMeLLeHus, HaxnecT 60 MM.
dyT, MM 7\,o=0,2 7b0=0,6 Ao=1 ,8
50 -0,014 0,013 0,035
80 -0,008 0,020 0,040
100 -0,005 0,023 0,042
150 0,001 0,029 0,046




9.3. Coeaunenue cnoes cTeHbl METaNIM4ECKUMU NETAAMM

[TpaKTH4ECKV BO BCEX KOHCTPYKLMAX
[lapaMeTpbl, BIMSIOLLME Ha NOTEPH TENIOTbI Yepes Y3en:
- TOMLMHa croA yrennuTens, d,, m;

- TeN/ONpPOBOAHOCTL OcHOBaHuA, A, BT/(M°C);
- YEMbHOE CEYEHVE NETAN MM .
Cnefyet y4ecTb, 4To Kaxaan NETNA CONEPHKUT 1BE apMaTypbl, NPOXOAALLME Yepe3 YTENUTENb.
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Puc. 4. Cxema y3na pacnonoKeHua neTeNb B CTEHE.

Pe3ynbTarbl pacyeta cBefeHbl B Tabnvubl 11-13.




Tabnmua 11. YoenbHble notepu Tennotel X , Br/(M°C), anA yana ycTaHOBKM NET/IN B CTEHE.
MeTnA C yenbHbIM CeyeHvieM MeTania 57 MM’

dyT, MM 10=0,2 20=0,6 Ao=1,8
50 0,025 0,039 0,053
80 0,027 0,040 0,052
100 0,027 0,039 0,049
150 0,026 0,035 0,043
Tabnuua 12. YnenbHble notepu Tennotel X , Br/(M°C), anA yana ycTaHOBKM NET/N B CTEHE.
MetnA ¢ yoenbHbIM ceveHneM MeTanna 19 MM’
dyT, MM 20=0,2 20=0,6 Ao=1,8
50 0,012 0,019 0,025
80 0,012 0,018 0,023
100 0,012 0,018 0,022
150 0,011 0,015 0,018
Tabnuua 13. YnenbHble notepu Tennotbl X , Br/(M°C), ana yana yCTaHOBKM NETM B CTEHE.
MMeTnA C ymenbHbIM CeyervieM MeTanna 6,3 MM
dyr, MM Ao=0,2 Ao=0,6 Ao=1,8
50 0,004 0,007 0,009
80 0,004 0,006 0,008
100 0,004 0,006 0,008
150 0,004 0,005 0,006




5.4. CoeguHeHue cnoeB CTeHbl MeTa/IMYECKOM CETKOM

[lapaMeTpbl, BIMSIOLLME Ha MOTEPH TENOTbI Yepes y3en:

- TO/NLLWHA CNoA yTennuTena d

! yTl M;

- TENNONPOBOAHOCT OcHoBaHUA, A, Br/(M°C);

- VEMbHOE CE4EHVE METa/INa Ha MOrOHHII METP CETHY CM /M.

llog nocnegHum MapaMeTpoM MOHUMAETCA CyMMapHaA N/oWadb CeYeHWA BCEX NPYTbEB CETKW PACMOOHEHHbIX
rnonepex CTeHbl B 04HOM NOroHHOM METPE CETKU.

Bo BCex pacuetax TOMWMHA OCHOBAHMA CTEHbI MPUHATA paBHOA 250 MM. 31a BEMMUMHA HECYLLECTBEHHO BMAET Ha
YIeNbHbIE NOTEPW TENOTbI Yepe3 Y3eN W MOMY4eHHbIe [aHHbIe MOrYT ObiTb MPUMEHeHbl 1A CTEH C to6oil pasyMHoiA
TOMLLVHOIA OCHOBAHMA, NOAXOMALLMX N0 ONMCLIBAEMBIiA ClTyuai.

CxeMa y3na npe[icTaBfeHa Ha puc. 3.
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Puc. 5 CxeMa y3na pacrnonoKeHna CETKHU B CTEHe.




Tabnuua 14. Ynenbhble notepu Tennotel ‘¥, Br/(M°C), ana yana pacnonoseHus CeTky B CTeHe.
CeTKa C ynenbHbIM CeYeHMeM MeTanna Ha noroHHbiit Metp 0,53 cM/m.

dyr, MM Ao=0,2 Ao=0,6 ho=1,8
50 0,005 0,008 0,011
80 0,005 0,007 0,009
100 0,004 0,007 0,008
150 0,004 0,005 0,006
Tabnmua 15. Ynenbhble notepu Tennotel ‘¥, Br/(M°C), ana yana pacnionoseHns CeTy B CTeHe.
CeTKa C y/enbHbIM CeYeHMeM MeTania Ha noroHHbIA Metp 2,1 cM'/M.
dyT, MM Ao=0,2 7\,o=0,6 7\40=1,8
50 0,018 0,031 0,043
80 0,018 0,028 0,035
100 0,017 0,026 0,031
150 0,015 0,021 0,024
Tabnmua 16. Ynenbhbie notepy tenniosl ‘P, Br/(M°C), anA yana pacnonomeHus CeTKM B CTEHe.
CeTKa C y/enbHbIM CeYeHMeM MeTana Ha NoroHHbIA Metp 6,3 cM'/M.
dyr, MM 2o=0,2 Ao=0,6 Ao=1,8
50 0,041 0,071 0,101
80 0,042 0,068 0,088
100 0,042 0,064 0,08
150 0,039 0,054 0,064

[ns Y3/10B COEWHEHWA CIOEB CTEHbI METANIIMYECKOM CETKOM C yaenbHbIM Ce4eHUEM METaina Ha MOrOHHbIA METp

MetbluuM 0,53 cM'/M 3HaueHMA C XOpOLLIE! TOYHOCTBIO MOrYT GbiTb HalieHbl VHTEPMONALMEN MEMY 3Ha4eHMAMM
TabnmLibI 14 v HyNeM (P HYNEBOM CEYEHUM METAINA B CETKE, HYNEBbIE Y1eNbHbIE NMOTEpU TENAOTbI).



3.9. [lebopMaLoHHO-yCaA0UHbIN LIOB

[lapaMeTpbl, BIMSIOLLME Ha MOTEPH TENOTbI Yepes y3en:

- TO/NLLWHA CNoA yTennuTena

d

' yT,
- TeN/IONpOBOAHOCTL 0CHoBaHMA, A, Br/(M°C);

- Hann4ue U pa3Mep AeK0PaTMBHOI0 3/IEMEHTA, 3aLLULLaOLLIerO LLOB.

M;

Bcero paccMotpeHo TpW BapuaHTa peLEHWA [EKOPaTMBHOTO 3fEMEHTa: [IeKOPATVBHDIA 3MIEMEHT OTCYTCTBYET,
[1EKOpaTVBHbIN 3n1eMeHT MpnHOi 100 MM, IeKOpaTUBHBINA 3NEMEHT LMPUHON 240 MM.

Bo Bcex pacyetax TofLLMHa 0CHOBaHMA CTEHbI MPUHATA paBHON 230 MM,

CxeMa y3nia npeficTaBneHa Ha puc. 6, 7.

Kupnuy, demoH
u dpyeoe’

{

#— MUH 2MM

lexkopamuBHo-3awumHas
wmykamypka

MunepabHbil k/neeBod cocmab

CmeknomkaHeBas cemka

[IEHOI/I3KC®

lnacmukoBeid drdessb

MunepanbHbil kneebBod cocmab

lepmemux
YnaomHumenbHbIG WHYP

“Bunamepm”

MunepabHbil kneebBod cocmab

[TEHOM/13KC®

CmeknomkaHeBas cemka

Puc. 6 Cxema y3/1a pacnosnoeHna ,[lquOpMauMOHHO-yCBHO‘-IHOFO wea. be3 [IEKOPATUBHOI0 3/1IEMEHTA.




MUH 3MM MUH 2MM
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epmemuk
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Puc. 7 CxeMa y3nia pacronoskeHus [edopMaLMOHHO-YCaI04HOrO LBa. [IeKOpaTVBHIA 3NEMeHT.

PesynbTatbl pacyera cBefieHbl B Tabnuubl 17-19.



Tabnuua 17. Ynenbhble notepu tennotel V', Br/(M°C), ana yana pacnonoskexns [edopMaLoHHO-YCai04HOr0 LLIBa.
be3 fexopaTMBHOrO aneMeHTa.

dyr, MM Ao=0,2 20o=0,6 Ao=1,8
50 0,028 0,064 0,094
80 0,031 0,058 0,076
100 0,031 0,053 0,066
150 0,029 0,043 0,05

Tabnuua 18. YnenbHble notepu Tennotsl V', Br/(M°C), ana yana pacnonoskexns nedopMaLMoHHO-YCa[I04HOrO LLBa.
[lexopatuBHbIA 3aneMeHT WwipuHoit 100 MM.

dyT, MM 7\,o=0,2 }Lo=0,6 Ao=1 ,8
50 0,025 0,055 0,078
80 0,03 0,055 0,076

100 0,031 0,052 0,07
150 0,03 0,044 0,065

Tabnmua 19. YnenbHbie notepy tennotel ‘¥, Br/(M°C), ana yana pacnonoiexns ned:opMaLMOHHO-YCaIo4HOO LLBa.
[leKopaTVBHBIA 3NEMEHT LUMpuHON 240 MM.

dyr, MM Ao=0,2 1o=0,6 ro=1,8
50 0,007 0,014 0,02
80 0,016 0,028 0,035
100 0,019 0,031 0,038
150 0,022 0,031 0,036




6. llpumep pacyeta npuBeAGHHOr0 CONPOTUBIEHUA Tenonepeaaye
CTEHbI }KUNIOro fOMa.

6.1. OnucaHne KOHCTPYKLMK BbIBpaHHOIA AnA pacyera

CreHa c cuTeMOi TeNNOM30NALMM C TOHKUM LUTYKaTypHbIM cnoeM (ganee COTK). MacaHyto cucTeMy MOHTMpYHOT Ha
CTEHY 303aHIA, BbINOSHEHHOIO C KapKacoM W3 MOHOMMTHOMO ¥ene306eToHa. HapyHble CTeHbI BLINOMHAKIT U3 KUPMYHOI
Knagku TowwwmHoit 250 MM. TonwmHa Tennou3onALMOHHOMO CnoA dacafia U3 3KCTPYAMPOBAHHOTO MEHONONUCTUPONa
MEHOM/TIKC® cocrasnset 100 MM. LLiyKaTypHbIA CAI0M 1 YTENAMTENb KPENAT K 0CHOBaHMIO TapeNbyaTbiMU aHKepaMm Co
CTaslbHbIM PacropHbIM 3nieMeHToM. BbicoTa 3tarka ot nona Ao nona 3300 MM. TonwwmHa *Kene3o6eToHHOro NeperpbITAA
160 MM. [nuTbl 6aNKoHOB 1 NofKMiA NEPGOPUPYIOT N0 [IMHE B OTHOLLEHWM YTEN/IEHHbIE NYCTOTbI/BETOHHbIE NEPEMBIKH
1/1. TonwmHa oKoHHOM paMbl 70 MM, pama CTOMT BPOBEHb C YTennuTeneM, Haxnect yrenmutens 20 MM. Pacceuku u3
MUHepasbHOi BaTbl NPOXOAAT YEPEs 3Ta.

CocTas CTeHbl (M3HYTpH Hapy»<y) npeacTaeneH B Tabnmue 20: Tabnmua 20
MaTtepuan crnost O, MM A, B1/(m°C)
BHYTpeHHss WTykaTypka 20 0,93
KupnuyHas knagka 250 0,64
OKCTPYAMPOBAHHbIA NMEHONONUCTMPON 100 0,032
HapyxHag LTykatypka 6 -

6.2. llepeyncnenne 3neMeHTOB COCTABAAIOLNX CTEHOBYI0 KOHCTPYKLMIO

Mo npunoskennto 1 ana COTK xapaKtepHbl CleayioLLme 3NeMeHTb:
- Kpene yTennuTens (TapeNbyaTblil aHKep);

- COMPAYKEHME C BANKOHHBIMM NIUTaMM;

- PacceyKu U3 MUHepanbHoM Barbl;

- CTbIKV C OKOHHBIMM bNIOKaMK;

- niedopMaLMOHHO-YCa04HbIE LUBbI;

- MPUMbIKaHME K LIOKOMIbHOMY OrpaK[EHMIO;

- COMPAKEHMe C MOKPbITUEM;

- yITbl;

- CTbIK C APYrvMM BAaMM CTEHOBbIX KOHCTPYKLMIA.
[Inockui aneMeHT — cTeHa no rnau.

Cpeau nepeymcneHHbIX 3NIEMEHTOB HEKOTOpble OTCYTCTBYIOT B CTEHaX PacCMaTpUBAEMOr0 3faHUA WM OKa3blBatoT
HECYLLIECTBEHHOE BMMAHME. [IpMMbIKHME K LIOKONbHOMY OrPaMK[EHMI0 YTENNEHO TakiM 06pa3oM, YT0 0NONHUTENbHbIE
TEMN/IoBbIE MOTEPK HE BO3HWKAIOT. 3jaHWe BKIIOHAET BOCEMb BbINYKIbIX YT/IOB M YETbIPE BOTHYTBIX. YAesbHbIe NoTepy
TeNNOTbl YTNIOB MPaKTUHYECKM MONHOCTbIO KOMneHcupytotcA. CTbIKM C [pyrMM BAAGMM CTEHOBBIX KOHCTPYKLIMA
oTcyTcTBYtOT. [TPMMbIKaHME K NapaneTy YTeNnyIeHo TaK, YTo [ONONHUTENbHbIE NOTEpH OTCyTCTBYOT. OCTAaBLLMECA ANEMEHTDI
N0APO6HO ONMCAHBI HUMKE.

NI0CKUL 371eMeHm | — KVPNUYHAA KNapKa, YTennieHHan CHapyKM CNIOEM 3KCTPYAVIPOBaHHOMO MEHOMOMMCTUPONa,
C 0OMMLIOBKOV TOHKIMM CTIOEM LLITYKaTYpKM;

JIUHELHbIL 371eMeHM - CTbIK 6aNKOHHOM MAUTBI CO CTEHOI;
JIUHe(IHbI 371eMeHm 2 - NPUMbIKaHUe OKOHHOO b10Ka K CTEHe;
JIUHe(IHbIL 371eMeHm 3 — pacceyKa U3 MUHEpasbHON BaTbl;
JIUHeUHbIL 371eMeHm 4 — fehopMaLMOHHO-YCa04HbIE LLBbI;
MoYeyHbIL 371eMeHm | - TapenbyaTbiv aHKep.

TakuM 06pasoM, B paccMaTpMBagMOM (parMeHTe OrparK[aioLueil KOHCTPYKUMM OOWH B[ MMOCKUX, YeTbipe BiAa
JIMHEMHBIX V1 OMH BT TO4EYHBIX 3EMEHTOB.



6.3. [eoMeTpnyecKkne XxapaKTepuCTUKK 31EMEHTOB

Becb dacan 3maHme, BKTKYaA CBETOMOEMbI, MMeeT o6yl mnowanb 2740 m'. Qacap comepuT crefykowme
ceeTonpoembl: pasmepoM 24002200 MM (okHo ¢ bankoHHoA fBepbio) - 50 w, 24001800 MM - 50 w, 12001800 MM - 60
wr; 12001200 Mm - 12 w. CymmapHas inoLLiagb caeTonpoemos 597 M.

[TnoLwaib NOBEPXHOCTH (par MeHTa OrparKatoLLIEi KOHCTPYKLIMW [NA pacyeTa COCTaB/ISET:
A= 2740 - 597 = 2143 ™",

CyMMapHas npoTAMeHHOCTb 6anKoHHbIX NAMT Ha dacaje cocTaBnAeT 275 M. YaenbHas reoMeTpuyeckan
XapaKTepUCTUKa paBHa:
2
== 20,128 .
2143

0bwian [UIMHa OKOHHbIX OTKOCOB OMnpeaenaeTca no 3KCniMkalui OKOHHbIX NMPOEMOB WU paBHa:

L,=(2-24+2:22)-50+(2-24+2-1,8)-50+(2-1,2+2-1,8)-60+(2-1,2+2-1,2)-12=1298 m

[InvHa oTKocos, npuxoaALLancaA Ha 1 MZ nnoLuaaun (IJpaFMEHTa paBHa:

I, = 1298 _ 606 .
2143
06LuaA MPOTAMKEHHOCTL PACcCeYKi M3 MUHEparbHOM Batbl COCTABNAET 560 M.

[InvHa pacceuky, MpuxopALanca Ha 1 M’ NAoLaaV pparMeHTa paBHa:

I, _ 00 4261 M.
2143
06LLas NPOTAKEHHOCTb AeOPMALMOHHO-YCAI04HbIX LBOB COCTABAAET 66 M.

[InvHa fediopMaLIMOHHO-YCA04HbIX LLIBOB, MPUXOOALLMXCA Ha 1 M’ NOLLAAM (parMeHTa pasHa:

1= 0,031 m.
2143

CpeqHee 4MCno Tapenbyarbix aHKepos - 10 LTYK Ha 1 M’ MNOLLAAM CTeHbI.




6.4. PacyeT yaenbHbIX NoTepb TEN/0TbI, 06YCNOBAEHHBIX 31eMEHTaMH
[InA nnocKoro 3neMeHTa TeN/o3aLUMTHbIE XapaKTepUCTUKI onpeaenstoT no popmynam (2), (5), (6):

w L+ 0,02 N 0,25 N 0,1 +i =3,7 M2.°C/BT,
87 093 0,64 0,032 23

1 1
U=—=—=0_27 2.0
| R 37 Bt/(m2-°C)

yer _

YnenbHble noTepy TenoTbI MHEHOro anemenTa 1 npuxmMatot no Tabnuue E.18 3.

YnenbHble noTepy TeNNoTbI Tenno3alytHoro anementa ¥+ =0,372 Br/(M°C)

YaenbHble NoTEpM TEMAOTbI IMHEMHON0 3/EMEHTa 2 MPUHAMAIOTCA N0 Tabamue 3.

YnenbHble notepu Tennotel 2 =0,033 Br/(m°C)

YnenbHble NoTepy TENNOTbI MHEIHO0 3NIeMeHTa 3 NpuHIUMatoTCA o Tabnuue 1.

YnenbHble notepu Tennotel ¥'s =0,014 Br/(M°C)

YaenbHble NOTEpH TENOTBI IMHEMHOTO 3M1EMeHTa 4 NpuHMMaloTcA no Tabamue 17.

YnenbHbie notepu Tennotbiy,=0,053 Br/(M°C)

[Inq To4eyHoro aneMeHTa 1 yfienbHble NOTEPH TeN/I0TbI MpUHMMatoT no Tabnuue E.4. [3]

PaccMaTp1BaeMoMy 3neMeHTy COOTBETCTBYET YeTBEpTaAs CTPOYKa Tabnmwibl yaenbHble notepu Tenniotbl X1 =0,003 Br/°C

TakuM 06pasoM, ONpedeneHbl Bce YAenbHble MOTEpU TEMNOTbl, OGYCMOBNEHHbIE BCEMM 3NIEMEHTaMU B
paccMaTpvBaeMoM (parMeHTe Orpa/atolLIE KOHCTPYKLIMN.

6.5. Pacyer npuBeAeHHOro conpoTuseHUA Tennonepenaye CTeHbol
[laHHble pacyetos, ceeneHbl B Tabnuuy 21 B cootBetctaun ¢ npunoxenrem B CI1 50.13330.

Tabnuua 21.
BNEMEHT KOHCTPYKLU YaenbHbli reoMeTpUYECKuin YoenbHble notepu YaenbHbin MIOTOK TEnoTb, [ons obwero notoka Teonnom
nokasatenb TennoTbl 06YyCrOBEHHbI SNIEMEHTOM yepe3 pparmeHT, %

Inockuit anemeHT 1 a=1m/m? U1 =0,27 Br/(m2°C) Uiar =0,27 Br/(m2°C) 72,2
JIMHelHbI anemeHT 1 1 =0,128 m/m? W1 =0,372 Br/(M°C) Wi/ =0,048 Bt/(M?°C) 12,8
JIMHeHbIN anemeHT 2 = 0,606 m/m2 W, = 0,033 Br/(M°C) Wal, =0,02 Br/(M2°C) 53
JInHeiHbIi anemeHT 3 13=0,261 m/m? W5 =0,014 Br/(m°C) W3 =0,004 Bt/(M?°C) 1,1
JInHeiHbIN 3anemeHT 4 14=0,031 m/m2 W4 =0,053 Br/(m°C) W4l =0,002 Bt/(M2°C) 0,6
ToueuHbIit aNeMeHT 1 n1=10 1/m? %1 =0,003 Br/(m°C) %1l =0,03 Br/(m2°C) 8,0
Wroro 1/Rm = 0,374 Br/(m2°C) 100

[TpvBeeHHOe CoNpoTMB/EHME Tennonepesaqe GparMeHTa OrpaxatoLLeit KOHCTPYKLMM pacCHuTLIBAIOT

no ¢opmyne (1). 1
R™=——— =267
° T 0374 M2°C/BT
[puBeeHHoe COMPOTUBMEHWE TeNyonepeaaye MoyyeHo, pacyet OKoHueH. [lpu Heobxogumoc no dopmyne (7)
MOMHO ONPEAENUTb KOIQPULMEHT TENNOTEXHUYECKON OQHOPOAHOCTH:

r= 0,27 =0,72
0,374

Kak BugHo 13 Tabnmubl 21 HaubonbluMe JONONHUTENbHbIE MOTEPU TENNOTHI MPUXOAATCA HA BANKOHHbIE NAKTbI U
3NEMEHTbl KpenneHus ytenautens. B cnyyae HeobxoguMOCTV MOBBLILEHMA OJHOPORHOCTU KOHCTPYKUMW Criedyer

rlopaﬁaTblBaTb NMEHHO 3TW 3NIEMEHTBI.




JaknioyeHue

B pabote paccMoTpeHbl 0CHOBHbIE TENNO3ALLMTHbIE 3MIEMEHTbI /1A TUMOBbIX PELLEHMIA Y3M10B U3 aNnbboMa TEXHUYECKUX
pewwenmit [IEHOMNIKC®. [Ina Kaaoro BapuaHTa KaxOoro 3NeMeHTa HanfeHbl YaeNbHble MOTepU TEnfoThl, KOTopbie
ceefieHbl B Tabnuubl 1 - 19. Takwke B paboTe npuBeeHbI METOAMKA W aNroOpUTM pacyeTa NpUBEAEHHOT0 CONPOTUBIEHNS
Tennonepesaye ¢ UCronb3oBaHueM paspabotaHbix Tabnuu, CobpaHHbie B HACTOALLEM OTHETE [aHHbIE NO3BONAKT BCEM
3aMHTEPECcOBaHHbBIM /IULAM MPOBOAUTL pacyeTbl MPUBELEHHOMO COMPOTUBIIEHUA Tenyionepeade WM NoTepb TENOTbI
OrpaKAalLWMUMM  KOHCTPYKUMAMM CaMOCTOATENbHO 6e3 NpUBMEYEHMA CMEuManucToB Tensopu3MKOB U
CrewvanvavpoBaHHbIX MPOrpaMM Mo pacyeTy TemMneparypHbIX None.

Cnucok nutepartypbl
(1] CHuM 23-01-99 «Crpoutenstas knumaronorus» M. 2000.
(2] CN150.13330.2012 «Tennosas 3awuuta 3aaHuit. AKTyanuavpoBaHHan pegakuna CHull 23-02-2003».
[3] CT «KoHCTpyKLmM orparfatoLLme 30aH1i. XapaKTepUCTUKV TENNOTEXHUYECKIX HEORHOPOAHOCTEN.
[4] C 23-101-2004 «[lpoexmpoBaHme Ten/oBoi 3aLwmTbl 3aatHuid». M., 2004.

[lpunoenue 1
TunoBas pa36uBKa Ha Tenn03alMUTHbIE 3/IEMEHTbI

TpexcnoiHble CTeHbI ¢ 3GEKTUBHBIM YTEN/MTENEM W 06MMLIOBKOIA U3 KUPMYHOIA KNaLKM:
1) MMetm v cetku, NpoxoaALume Yepes yrenuTens (abamupl 11— 16);
) Kpenex yTennuTens (Npu Kpenexe TapenbYyaTbiMi1 aHkepamu (rabnvua E.4 [3]);
) COMpAMKEHME C NAWTON NepeKpbITMA Ui 6anKoHHoM nuToi (rabmmubl E.11—E.16 [3]);
L)  CTbIKM C OKOHHBIMM BnoKamu (rabnuubl 2 — 10);
) MPUMBbIKaHME K LIOKONbHOMY orparaenuto (rabmaua E.40 [3]);
) yrnbi (rbnvua E.28 [3]);
) CTbIKM C APYrviMM BUAaMI CTEHOBbIX KOHCTPYKLIMIA (pu Hanuumu). [3]

CvcTeMbl hacagHble TenoM30NALMOHHBIE, KOMMO3VLMOHHDIE C HAPYHHbIMY LTYKaTypHbIMK criosmMu (COTK):
1) Kpenex yrennutens (rapenbyarblii aHkep) (rabmuua E.4 [3]);
) conpsxeHue ¢ 6ankoHHoi nanToi (rabmuuel E.17 — E.21(3]);
) pacceyKu U3 MUHepanbHoi BaTbl (Tabmmua 1);
) CTbIKW C OKOHHbIMM briokamm (Tabnmupbl 2 — 10);
9)  nedopMaLvoHHO-YcanouHbIe LwBbl (rabnuubl 17 — 19);
) MpUMbIKaHKe K LLIOKOMbHOMY orparaeHuio (abnuua E.40[3]);
) yrbl (rabnvua E.28 [3]);
) CTBIKM C [APYrvM1 BUAMM CTEHOBbIX KOHCTPYKLMIA (Npu Hanuumm). [3]







PA3IEN 3

000 «MEHOMI3KC Cribx»

Paspen 3

Cranpapta opratmsaumu no npumetetmio EHOM/3KC®
B OrpaM<[atoLLMX KOHCTPYKLUNAX NEPBbIX U LIOKOMbHbIX 3TaMei

«[lpumenenne Tennonsonaumontbix naut NEHOMIIKC®
B OTPaKAAIOLMX M HECYLMX KOHCTPYKLMAX C Y4ETOM obecneyeHus
TpebyeMbIX NnoKasareseid OrHECTOMKOCTH M NOXapPHOA ONAcHOCTU»
(Ha ocHoBaHuu 3akmiouequit OI'bY BHUMNO MYC Poccum)

0TBETCTBEHHDII UCTIONHUTESIb: ” A.B. Hepebuos
HauanbHuK TexHudecKoro ofena
000 «[EHON/IIKC Crib»

CankT-eTepbypr
2015




06nactb npuMeHeHus

Pa3fien HacToALLEro CTaHaapTa paspaboTtaH ANA WMPOKOr0 Kpyra CMELMAnKCTOB CTPOMTENbHbIX, 3KCTYaTaLMOHHBIX,
Hay4HO-MCCTII0BATENbCKUX M MPOEKTHbIX OpraHi3aLIiA, HafI30PHbIX OPraHOB.

Pasgen HacToAlero CraHhapTa YCTaHaBNMBaeT OCHOBHble TPebOBaHMA K MPOEKTMPOBaHWIO, CTPOMTENLCTBY W
KCTNyaTalyl 30aHMA W COOPYMKEHWA C MPUMEHEHWEM YTEMIMTENA W3 3KCTPYAMPOBAHHOMO MEHOMONMCTUPONa
MEHOM/TIKC® ¢ TouKM 3peHna ero UCob30BaHNA B PasMUHbIX KOHCTPYKLMAX C YYETOM HeobXoauMoctv cobnopenms
TpeboBaHuiA NoMKapHoiA be3onacHoCTH.

[lo}xapHo-TeXHUYECKaA XapaKTePUCTUKKU CTPOUTENbHBIX KOHCTPYKLMIA
¢ npuMeHenuem [EHOMNIKC®

[InA oLeHKM OrHECTOMKOCTY U MOXKAPHO OMACHOCTI CTPOMUTENBHBIX KOHCTPYKLMIA, MMetowwuux B coctase MTEHOM/IIKC®,
C Lienbto onpegeneHina 0bnacty ux 4ONyCTUMOr0 NPUMEHEeHUA bblnv NPoBEAEHbI PasiMyHbIE MCTIbITAHWA, B TOM YiCTe
KpynHOMaCLLTabHbIe.

B pesynbTate MCMbITaHUI YCTAHOBIIEHO, YTO MPefeNbl OTHECTOMKOCTY, HAMPUMEP, KOHCTPYKLMIA CTEH C NPUMEHEHNEM
OCHOBaHMA W 06AMUOBOK M3 MaTepuanos rpynnbl roptoyectu HI' (sene3obetoH, rasobeToH, Kupniy) onpenensioTcs
B OCHOBHOM NpefieflaMy OrHECTOIKOCTY OCHOBaHHIA.

B omenbHbIx KoHCTPYKTMBHBIX peweHnax npumeHenme [IEHOMTIKC® noBbiwaeT npeaen orHecTonKoCT CTPOUTENbHBIX
KOHCTPYKLMA.

PesynbTatbl ucnbimaHuid orparkpaowmx  KoHCTpyKuuiA ¢ IEHOMN3KC® npusepenst B CTO0 274.465.001-2013
«Cranmapt PAN3KC Ha npuMeHeHue 3KCTPYAVPOBaHHO MONEHONOANCTUPONA B OrPasKatoLLMX W HECYLLMX CTPOUTENbHbIX
KOHCTPYKUMAX C YYETOM obecriedeHus TpebyeMblX NOKa3aTeNeil OrHECTOMKOCTW W MOXKApPHOW OMAacHOCTW», KOTOPbIiA
cornacoaH ¢ ®I'bY BHUWMO MYC Poccvu, nuebMo ot 21.10.2013 N® 4985-13-1-03.
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A
120 <100 120 20 KupnmMuHOS
‘ KNQAKQ
PUXTOBOUH %// R LeMEHTHHM POCTROP
:::::0‘ Tennon3onaums
(1eKAPOTVBHOS X NEHONA3KC®
NAMTKQ RS
XD
\ :Qzé rvekve caasmn (4 w1/me)
W7AR % B (CTeKNonNacTUK)
X%
— T war 200 MM
8D
S 910 A-TI
s " war 200 mm
S
S s —
Xe 1 306P TOHHAA
[MEHOMA3KC® ( NAATA NePeKPLITUS
(30 Mm) X2/12306eTOHHOY
= nepeMbluKa
MEHOMAKC® 200 ) 7 +2.900
¢ warom 1000-1200 MM N2
B OKOHHbI
/10K
MrH. BaTa CH \
(neHocTexkno HMM :
L +0.900
NP
K() ﬁéﬂ?/ /%/'
F1180

COBCTREHHLIM BeCc cTeHs 112 7/mM

COMOHPCYLIOA HOPYXHAA CTeHa 34aHMa (g0 /D M)
kuprmu=120 MM+ NEHONASKC®  + kuprmu=120 MM




PUXTOBOUHBIN -

3030P

4eKOPOTVMBHAA

NANTKA \

KMPMMUHAOS
KNOAKQ

UeMeHTHbI PACTBOP

150

' E?Eﬂﬁ] war 200 MM

Tennon3onAauna

[EHONA3KC®

rvekmne cesaau (4 wWt/me)

(CTeKNoNNacTuK)

g2 A-III

J
" 810 A-T

| /ézﬁﬁ/;cii?f 7 war 200 mm
| 3

MEHOMAKC (200 M)

c warom 1000-1200 mm

K0
1180

Xe/nei306eTOHHOA
MNANTa NepexpPbITUA

Xe/1e306eTO0HHAA
MnepemMbiuKa

+2,900
N2

T——_ OKQHHbLIN

B/N0OK

Z

+0.900
N

COBCTBEHHLIM BeCc cTeHb + 1,12 7/mm

COMOHECYLLAA HOPYXHAA CTeHa 3aaHua (4o /o M)
kypnnu=120 MM + TIEHONA3KE + kmpnmu=120 MM




PUXTOBOUHbIN

3030P

LeKAPOTVBHAA

MNAMTKGO

130

KMPTINUHCOA
KNaaKa

LEeMeHTHBIM PACTBOP

| +3600

Tenov30NAUNA
[EHOMA3KCE®

rvekmne cesasm (4 wt/mMe)

(CTeKNonNOCTUK)

pee A-1I1
J;““' war 200 MM

p10 A-1I

> war 200 MM
&3

[EHOMA3KC®

(30 mm)
i)
NEHOMA3KC® 200 Mm) ;7/

¢ warom 1000-1200 mm

MUH, BaTa (HI

K0
1360

]

Xe/ne306e TOHHAA
MNAMTa NepexPbITUA
Xe/1e306eTOHHAA
rnepemMbiuKa

+2.900
N2

OKOHHbIN

/10K

+0.900

7

COBCTBEeHHEIM BeC CTeHbl

1,74 1/1M

COMOHPCYLIOA HOPYXHOA CTeHa 3aaHma (go /o M)
kprva—=120 MM+ TTEHOTASKE® + kupnma 250 MM




PUXTOBOUHbIN
3030P

KUPTIMUHOA

KNOAKQ

LeMeHTHeIM PACTBOP

LEKOPOTVBHOA

NANTKA \\

150

Ternnon3onauna

[EHOMA3KC®

rmekme caasy (4 wt/me)

(CTeKNoNNACTUK)

B2 A-III

#3600 war 200 MM

2L

4

&

P10 A-1I

war 200 MM

35 36

—

4

[IEHOMA3KC® (200 mm)

¢ warom 1000-1200 mm

Xe/ne306eTOoHHOA
NaTa NepPexKPHTrA
Xenel306eTOHHOA
repemMbiuKd

+2,900
N2

+— OKOHHbIN

5/10K

+0.900

<0
C1360 L

7

COGCTREOHHLIM BeC cTeHs ¢ 1,/4 T/mm

COMOHECYLLOA HOPYXHAA CTeHa 34aHMa (1o /O M)
kuprmu=120 mm + TEHONASKE® + kmprimu=220 MM
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767
2l KMPIMUHOA
120 <100 380 KNOAKA
f§@§¥%§%¥tY1 >§2}/ LLEMPHTHHIM PACTROP
Tennon3onauns
1eKAPOTMRHOA B NEHOM /3K C®
NANTKA
\ ] rvekme ceasm (4 wt/me)
L AL OO X Ll /s L (CTexnoNNaCTUK)
= @22 A-111
= #3600 war 200 MM
L
AL 2 o 010 Al
< X % % ”war 200 My
é 4:/ I \‘ JH(Y?’S
: ° § ‘ )QE? . Xe/103060 TOHHAH
[NEHOMAJKC® | NANTA NEePeKPLITUS
(30 mm) Xe/1e306PTOHHAA
o= nepeMbIuKa
NEHOMA3KC® (200 MM) f;? +2.900
¢ warom 1000-1200 MM N
OKOHHbIV
MAH, BaTa (HI) B/10K
‘ ‘ +0.900
=~ NP

K0
REI36U0

HECYLIOG HOPYXHOA CTeHd 3aaHMa (1o /o M)
kprmu=120 MM + TEHONSKE® + kmprmy 380 MM




PUXTOBOUHBIN
3030P

LeKAPOTUBHAOA

MNANTKA \

KUPNWUHAS
KNOLKO

UeMeHTHbIM PACTBOP

| E?Eﬂﬂ] war 200 MM

Tern/on3onaumnd

MEHOMNAIKE®

rMEKKMe cRrA3M (4 WT/MP)

(CTeKNONNACTMK)

pee A-T11

. /%/ o i

i3
&
NEHONA3KC® (200 mMm)
¢ warom 1000-1200 MM
K0
REIS60

Xe/1e306eTOHHAA
MNANTA TePeKPbITNA
Xe/ne306eTO0HHAA
MepeMsIuKa

+2.900
N2

OKOHHbBI

B/10K

+0.900

L2z

HECYLOA HAPYXHOA CTeHa 3aaHMa (qo /o M)
kKAprvd—=120 MM+ TIEHOMASKC® + kmpnmu 380 MM




&
DVIX T OBOUHbIV i r0306eTOH
3030P
KVPTIMUHOS Tennom3oNaums
KNagxa [MEHONAJKC®
rmekne csasn (4 ut/mMe) LLOMEeHTHbI POCTROP
(CTeKNONAACTUK)
LeKOROTHB S 60 or 80
o
o N
~ 010 A-II
o O yar 200 MM
Q\
D
A “
Xe 1P 3066 TOHHAS
NEHON/3KC® MAVTQ NePeKPb T
(30 vo) i Xe 13066 TOHHAS
- ( MepPeMbIUKa
NEHOMA3KC® (200 MM) ,}2{ +2900
c warom 1000-1200 MM N
_ OKOHHbIZ
MWH, BaTa (HI) B/I0K
+0.900
N
<U tzg
FI1180
COBCTBEOHHLIM Bec cTeHbl ¢ 1,13 T7/mMm

COMOHPCYLIAOA HOPYXHOA CTeHa 34aHMa (qo /o M)
razoseToH—200 MM + TIEHONAIKC® + kvpnivu=120 MM




PXTOBOUHBI I 03066 TOH
3030P
KPTMUUHAA TenNoM30NaUNs
K/A04KA [TEHOMA3KC®
rmekmne cesasm (4 wt/me) LeMPHTHbBIM POCTROP
(CTeKN0NNACTUK)
LeKOPOT/EHOR B0 S o0
*
/€§ ~0 910 A-TI
% 0 war 200 MM
&
Al |
X2 N1P306e TOHHAS
NAATA NePeKPH TS
X /103066 TOHHAY
) » NepeMbluKa
NEHOMAJKC® (200 Mm) u +2.900
c warom 1000-1200 MM b
— OKOHHbBIN
’ 5/10K
| gl?gUU
—
K0
F1180 77

COBCTRBEHHLIM Bec cTeHb + 1,13 17/mMm

COMOHPCYLIOA HOPYXHOA CTeHa 34aHMa (1o /O M)
razoseToH-200 MM + TTEHOMASKE® + xkupnmu-120 MM




Jzen 9

40 <100 200

40 40
METAN/NLUECKAA CeTKA 1 x/b cTenHa.
quemka 200%200MM, ]
106 /bHBI KOMMACKT %_
13 CTeK/0MAaCTVKG . '///////
7o ./
Tennou30naUmns | - =
[MEHONA3KC® § : —
7 L
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14 A-TIT W =| war 200 mM
B14 A-111 ]
war 200 MM S /A/W 2l
~ g0 A-TI1
¥/E ' war 200 MM
— Xe /18306 TOHHAS
S| NAMTA NePeKPHITUA
B +2.900
[/
MyH, BaTa (HD) | i\\\\\\\\\\\\\\gwaywﬂﬂﬂ
(neHocTexno HI) /10K
A +0.900
| I
% V////
. %
<0 g
REIIZ20

COBCTREOHHLIM BeC 3040HMA ¢ 40 220 T/mMm

HECYLLOA HOPYXHOY CTeHO 3aaHMd (10 /o M)
x/6-c200 MM + TIEHOM/IKC® + x/5-40 MM




Jzen 10

40 <100

200

X/6 CTeHq

MeTANNMUeCKAA CeTKA
quemka 200%200Mm

LI0Be /IbHbI KOMIAeKT

g £3600 D
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% ’
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814 A-TI1 V) S S| uor 200 MM
oo a1 R .
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g A-111
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x/6 +2.900
N
i\\\\\\\\\\\\\OKOHHbM
5/10K
‘ +0,900
| A
-
<
REII20
COGCTREHHLIM BeC 3a40HMA + a0 220 T/mM

HECYLOA HOPYXHOA CTPHO 3aaHMg (10 /o M)
x/5-c00 MM + TIEHOMAIKC® + x/5-40 MM




Jzen 11

100
12y <100 40 o0
KUPTIMUHOSA ] ]
KNOaKQ
// X/B CTeHa
TeNA0U30AAULNS .
[NEHOMAIKC® 4 814 A-111
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XeNe306e TOHHAY
b2 Z NAATO NePeKPbITAS
rYBKUE CBA3K ::::: / o
C cM pue, D 0:0:0
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S =
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8 R B
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NepeMblUKa | _aPMOTIPA
= T 914 A-TI11
a +2.900
>
T OO
MuH, Bata (HID 510K
(neHocTexkno HI
=
‘ ‘ +0,900
- %éiJNK/// |
<0 /
REIGO
COBCTBPHHLIM BeC 3a4aHMA ¢+ a0 2ol T/MMm

HECYLIOA HOPYXHOS CTeHd 34aHMa (10 /o M)
x/6-c00 mm + TIEHOM9KC® + kuprimu—120 MM




100
<100 40 40
KNPMMUHAY ] (>
KAQAKQ
//;1/ X/B6 CTeHa
TeNNON30NALNA ) 7
MNEHONAIKC® 'g 814 A-11]
war 200 MM
; XeN1e306eTOHHAS
NANTA NePeKPbITUS
TYMBKMe CBARM ; 3600
( cM. puc. 2) ij¥‘*
) A 3]
PUXTOBOUHbI 310 A-II
3030P ) <= | war 200 MM
J 0=
x gee A-111
war 200 mMm
Xe/Ne30BeTOHHAA 7
NnepeMbluKa | apMaTspPO
) 914 A-1I1
+2.900
SN
f T oxomew
B /10K
‘ ‘ +0.900
%?fifl\‘///// AL
v /////
COBCTREHHLIM BeC 3a0HMA + a0 220 T/mM

HECYLIOA HOPYXHOE CTeHO 3aaHMg (10 /o M)
x/6-c00 MM + TNEHONASKC® + kmenmu=120 MM




Jzen 13

60 <100 120
4() 40
MeTANNMUECKAS CeTKQ (o x/B CTeHa
quemka 200¥200mm, g
TMBKME CBA3M , Xe /13060 TOHHOS
(CTeKAONAGCTYKA) N/NTA NePPKPHITUA
TenNoM30AaLNA " /-/ L3600 =
[NEHOMA3KC® % ] J,i -
4 < )
aPMaTyPa 2 910 A-II
J@M i A //%A =| war 200 MM
914 A-111 o~
war 200 MM s 2l
X/B . 022 A-111
1 / war 200 MM
h +2.900
~
| OKOHHbIY
MUH, BaTa (HI) B/IOK
MNeHOCTeK /0 @/ @
L +0.900
~
%
K0 : »?*
RETIS0
COBCTBEHHLIM BeC 3a4aHVa + a0 2ol T/m™

HECYLAA HOPYXHOA CTeHa 3aaHMa (go /o M)
x/6-120 MM + TIEHOMASKE® + x/6-60 MM




Jzen 14

60 <100 120
40 40
X/B CTeHa
MeTAN/MUeCKOS CeTKA
auerka 200%200mm, //// Xe1e306€TOHHAS
NAUTA NePeKPLITUA
rMBKMe CBA3K //j;::;// <
(CTexnonNacTVKa) ] lm =
s % (LQF
apPMaTYPa 74 810 A-1]
P14 A-111 7/4,/// <=| war 200 MM
) O LN /
war 200 MM d / XX )
TeNN0M30/ALNUS pee A-III
[EHOMA3KC® war 200 MM
X/6
+2,900
N2
B/10K
| ‘ +0.900
F— | A
>
<0 g j;;
~e 190
COBCTBeHHBIM BEC 340HMA + 00 200 T/MM

HECYLLOS HOPYXHOSA CTeHd 3aaHus (4o /o M)
x/6-120 MM + TIEHOMN/IKC® + x/5-60 MM




400
‘ o

//\\// :0:0:01 TMAPOVB0NALNS

S : Xe /103066 TOHHAS
XX
//\ QRSA 7 CTeHA

PN eN P4 '
S
LIS
\\/\ QRERA % 0PMATYPQ

014 A-111

\//\ 0 #14 A-T11
[PYHT /\\//\ 08058 uor 00 e
X

<0 SRS

Rt 1360 NATA TennonM3oNaLmm
[EROMNAIKC

COBCTROHHLIM BeC 3a0HMA + a0 220 T/mM

HeCyWad CTeHao noapand (go /o ™M)
rpyHT + TEHOMASKE® + x/B-400 MM




&

KMPMUHOS
KNOAKA

[EHOM/A3KE® (200 MMy

Jzen 16

ocl

<100

&

TernnonsonAaunA

L >

[EHOMAIKC”

40BE/bHbIN KOMMANEKT
N3 CTEeKA0M/MacTnKa

c warom 1000-1200 MM

Xe/1e306eTOHHAA
rnepemMeituKa

<1
Re 180

COBCTBEHHBI BeC 3A4aHKA

(4 wt/m2)
) | 922 A-II
+3.600 war 200 mm
4 | I
1 §;%/ 2010 A-ll
; 1 ‘ war 200 mMm
N
| Xe/Ne306eT0HHOYA
/g??// NNTA MNepexpPbiTUA
%?;%/ %?;%/ CYXAA
’ WTYKATYPKA
+2.900
\\
| OKOHHbIN
’ 5 /10K
‘ +0,900
| N
27 47
10 o0 T/mM

HECYLIOA HOPYXHOE CTPHO 3aaHME (10 /O M)
kypru—920 MM+ TIEHOMA3KE® + cyxaa wtyxkaTypka (KD




Jzen 1/
S ®

520 <100 29
T Ternnoni3oNAauns

| -+ TEHONAJKC®

LI0Be/IbHbIM KOMIMANeKT
KUPTTMUHCOA N3 CTeKAonNacTmKa

KNOg4KO (4 wt/mMe)

pee A-T11
+3.600 war 200 MM

: |}

7

X2Ne305eTOHHAS
‘ MNAATQ NEePeKPHITUS
%?;%/ | WTYKOTYPKQ

—

e

910 A-TI
war 200 MM

SRRES

[EHOMNA3KE® (200 mm)

c warom 1000-1200 mm :

Xe/1e306eT0oHHAA ‘ \%\\\\\\\\\\\\\\\\OROHHbM
MepeMblUKa B/10K
‘ ‘ +0.900
=
— | NS

Zip '

COBCTBEHHLIM BPC 34CHMA ' 10 ol T/MM

HECYLLOA HOPYXHOSA CTeHd 3aaHMg (a0 /o M)
Kprmu—520 mm + TIEHOM /13KC?




Jzen It

30 <100 380 al
1 ;2h/ KVPMMUHOA
1 —KNOGKD
Tennou30naumns {
NEHOMA3KC® 1
\l,\
106e/IbHbIM KOMMNeKT i LLeMPHTHIM POCTBOP
(4 wt/mM2) }
i
i 1
i 922 A-1II
LLeMeHTHO-Me CuaHas : +3.600 war 200 MM
WTYKOTYPKQ ] = _ £
:~ oL o0 Al
WTYKATYPHOA |} l/jZZ?/ ~ 22| uar 200 mm
CeTKQ MeT. b &,
I X \F
. éﬁ;/ 2 XeNe306e TOHHAS
"??éig§> MAMTQ NePeKPHITUS
I XeNe306eTOHHAA
5 : NepPeMbIUKa
g 2900
MUH. BaTa (H |
NeHOCTeK 0 L
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COBCTROHHLIM BEC 340HMA ' 40 220 T/mMm

HECYLLAA HAPYXHOA cTeHa 3aaHna (1o 40 m)
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COBCTREHHLIM BeCc cTeHs 0,62 T/m™

COMOHPCYLLOA HOPYXHAA CTeHa 34aHMa (4o 10 ™)
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COBCTRBEHHLIM BeC 3a4aHMA ¢+ 40 2ol T/mMm

HECYLIOA HOPYXHOSA CTeHd 3aaHMg (a0 40 ™)
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CucTeMbl TeNNOM30AALMM C TOHKUM LUTYKaTypHbIM cnoeM (aanee - COTK) B nocnegnue rogbl nonyunim bonbluoe
pacnpocTpaHeHve Ha TeppuTopuy Poccun.

0AHMM M3 OCHOBHbIX 3/IEMEHTOB TaKUX CUCTEM, OTBEYAOLLMM 33 Tenno3aLluTy HapyHbIX CTEH 3[jaH1A, ABNAETCA
TEN/ON30NALMOHHBIN CNoi. B CyLLIECTBYHOLLIEN NPaAKTUKE B KA4ECTBE TEMI0M30/IALMOHHOI0 MaTepuasa Ha TeppUTopun
Poccun nony4ynnn LIWPOKoE pacnpocTpaHeHne MUHEPANoBaTHbIE MUTHI, @ TaKMHE MIUTbl Ha O0CHOBE BCMEHEHHbIX
M0IMCTUPOIIOB.

Ba}HO NOHMMaTb, YTO B OTAENbHBIX YaCTAX 3[aHMA, TaKUX KaK MepBble 3TaXM, LOKOMM M MECTA C MOCTOAHHbIM
CKOMMEHWEM W YOEepKaHWeM BOObl PEKOMEHOYETCA MCMOMb30BaTb TOMbKO MAWTbI C MPAaKTMYECKU HYMEBbIM
BogonornoweHmeM. HapAgy co 3HaYMTENbHBIMW MPEMMYLLECTBAMN N0 CTAOMNbHBIM TEMIOTEXHUYECKUM U (PUBUKO-
MexaHuyeckuM xapaktepuctukam [TEHOMNIKC® obnagaer HeobxoguMoit MPOYHOCTBIO CLEMNEHUA C KNEEBbIMU W
LITYKaTypHBIMMU CUCTEMaMM.

Cnenytowmm anemenToM COTK ABNAETCA LuTyKaTypHble U KreeBble COCTaBbl. Kneesble, 6a30Bble WTYKaTypHbIE W
BbIPaBHMBAIOLLME LLNAKNEBOYHbIE COCTABbI AOMHKHbI COOTBETCTBOBATH TpeboBaHMAM ctaHpapta [0CT P 54359-2011w
M3rOTaB/MBATLCA N0 TEXHOSOMMYECKOM [LOKYMEHTALIMK, YTBEPHKAEHHOM NPeANPUATUEM-M3rOTOBUTENEM.

0aHWM 13 OCHOBHBIX MapaMeTpoB onpeaenaroLLmx 1onroBe4yHoCTb COTK sBnaetca npeaen npo4HoCTH CLernnieHna
LLTYKaTypHOI0 1 K/1eeBOoro CoctaBa C yTernurenem.

Ha ocHoBaHwu Tpebosahui, npegbAsnAembix K COTK, bbinv npoBefeHbl cCneaoBaHNA No OnpeeneHmio NPpo4HOCTH
CLEMNeHuA LTyKaTypHbIX M KneeBblX coctaBoB ¢ nautamu EHON/IKC®. Wcnbimanua npoBogunmch Ha base
“"MOCKOBCKOrO rOCYIAPCTBEHHOTO CTPOMTENBHOMO YHUBEPCUTETA" (@BQY BMO "MICY") no metogmke [OCT P
99412-2013. “Cuctembl acapHble TENNOU30NALMOHHBIE KOMNO3MLMOHHBIE C HAPYHHBIMIA LUTYKaTypHBIMU COAMM.
Metoabl mcnbitanuid”.  Takde 6Bbina u3yyeHa MOPO3OCTOMKOCTb KOHTAKTHOW 30HbI (CNOCOBHOCTL 3aTBEpAEBLUMX
COCTaBOB COXPaHATb MPOuHOCTb cuennexna (agresuto) ¢ nautamm [EHOMII3KC® npu MHorokpatHoM nepeMeHHOM
3aMOpaKvBaHv 1 0TTanBaHui (50 LMKNoB)).



Texnuyeckue TpeboBaHMA npeabABNAEMbIE K WITYKAaTyPHbIM COCTaBaM, B CUCTEMAX TENOU30NALMM C TOHKUM
wryKkatyphbiM cnoeM npepcrasnedbl B FOCT P 54359-2011 “CocraBbl KneeBbie, 6a30Bbie IWITYKATypHbIe,
BbIpaBHMBAIOLME IUNAKNEBOYHbIE HA LEMEHTHOM BAXyWeM AnA dacafgHblX Tenaou3oNALNOHHDIX
KOMNO3NLMOHHBIX CUCTEM C HapYHbIMU LUTYKATypHbIMK CNOAMM. TeXHU4ecKue ycnoBua'.

Ha ocxoBaHum n.4.6. TOCT P 54359-2011 cucteMbl Tennon3oALMM C TOHKMM LUTYKATYPHBIM C/I0EM [OJIAKHbI
COOTBETCTBOBATb C/eAyIOLMM TpeboBaHUAM:

- [lpoyHocTb cuenneHna (agresvs) 3aTBepeBLUEr0 COCTAaBa C MEHOMOMMUCTUPONIOM B MPOEKTHOM BO3pacTe
[10/KHa bbiTb 1A KneeBbix cocTaBoB He MeHee 0, 1 MITa, ans 6a30Bbix LWTYKaTypHbIX COCTaBOB - He MeHee 0,12 MTla.

- KneeBble 1 BblpaBHUBaIOLLME LUMAKNEBOYHbIE COCTaBbI [OMMHbI MMETb MapKy N0 MOPO30CTOMKOCTY He HIME
F50, 6a30Bble LUTYKATypPHbIE COCTABbI - HE Hie F75.

WccnepoBaHHbie cocTaBbl:

1. KneeBas u apMvpytowas cMeck MaperthermAR?2
(M3rotosutenb: 3A0 «MATEW»)

2. Kneesas u apmupyiowwan cMech bonapcTensiokoHTakt
(M3rotosurens: 000 «b0JIAPC-MapKeTuHr»)

3. Kneesas u apmupytowias cMech BaumitStarcontact
(Wsrotourens: 000 «baymut»)

4. KneAwwn cocTas Ha LieMenTHol ocHose ISOFIX
(Msrorosutens: 000 «beprayd CrpoutensHbie TexHonornm»)

5. Kneesas cMecb Weber.thermS100
(Msrorosutens: 000 «Cen-Toben CtpoutensHas MpomyKuma Pyc»)

6.  IlrykatypHo-Kkneesas cMecb Knauf-Ceenep
(U3rotosutens: 000 «KHAY® TUMNC»)

7. IlrykarypHo-Kkneesaa cMech CeresitCT 85
(M3rotouTens: 000 «XeHKenbbayTexHUK»)

8.  Kneswmii cocTaB Ha LemeHTHoiA ocHoe Capatect-Klebe- und Spachtelmasse 190
(Usrotosurenb: 000 «[1AB-Pycnanp»)

9. 3nacTvuHbI Knei anA co3paxuA 6asosoro apmupytowero cnos NJIMTOHUT-Tepmodacap C-1¢
(WsrotouTens: MS-Bauchemie)

10.  Kneswwit coctas Ha LiemMeHTHo! ocHose Styrobond DPLC
(Marotosutens: 000 «TEPPAKO-LLBELIUA»)

11, [1ByxkomnoHenTHbliA Kned JIAIC N°1
(M3rotoutens: 3A0 MK «JTA3C»)

12. [1ByxxomnoHeHTHbIM Knewt JIAIC N°2
(M3rotoutens: 3A0 MK «JTAIC»)




Pe3ynbTaTbl UCbITAHMiA:

JKcnepvMeHTanbHble UCCNeA0BaHNA NOKa3anw, YT CPESHEe 3HaueHue afnre3uu npecTaBieHHbIX WTYKaTypPHbIX 1
Kneesbix coctaBos K niuTam IEHON/IIKC® tun GACAL coctasnaet 0.255 Mla, pa3pbis no cxeme ATC-1(anreanoHHbiif),
a MOpO30CTOMKOCTb KOHTaKTHOI 30HbI He MeHe 50 (F50). lloaTBepHaeHo npoToKonoM Ucnbimanmii MITCY.

Huse npuBeeH rpaduK ¢ NPUBOAVIMBIMA B NITEPATYPE 3HA4YEHUAMM N0 afAre3uM LUTYKATyPHbIX M KNEeBbIX COCTaBOB
K pa3fuHbIM TENNIOM30NALMOHHbIM MaTepUana.

Tabnmua 1. OueHKa agreswn WTyKaTypHbIX U Kneesbix coctaBos ¢ nautamu NIEHOMTIKC® GACAL
(Ha ocHoBaHwu 3aKnioyeHuis OFBOY B0 «MICY»)

0,35

0,31

0,3

0,25

0,2
0,18

0,15

0,11

0,1

TIpounocts cuenienusi (MIla)

0,05

Tpe6oBanue no TOCT P MunepaibHas BaTa IICB (ITe HOMOJIMCTHPOT MNEHOILTIKC® tun ®ACAJL
54359-2011 cycIie H3HOHHBIi GecrnpeccoBblii)

Kak BuaHO 13 rpadmKa, cpeaHAA BeNMumMHa agresun WTyKatypHbix 1 Kneesblx coctasos ¢ [IEHON/IIKC® cocrasnser
0,31 MIla, uro ¢ 3anacom ynosnetsopset TpeboBatmam [ 0CT P 54359-2011.

Tabnmua 2. OueHKa agreswm LWTyKaTypHbIX M Kneesbix coctasos ¢ nautamu NIEHOMIIKC® GACAL
(Ha ocHoBaHuK 3aKniouenmit OIBOY BIO «MICY»)

[o}
P P
. HaumeHoBsaHue coctasa EA. nam. MpouHocTb cuennexnus (agresus) MOpO30CTOWKOCTb KOHTAKTHOM
o ¢ ocHoBaHuem (nautbl MEHOMIIKC®) 30HbI.* (50 yuMKnOB)
rocr 31356 roCT 31356
Kneesas u apmupytowas cmecb Mapertherm AR2
1 MnNa
( M3rotosutens : 3A0 «MATMEW».) 028 027
2 Kneesas n apmupytowan cmecb bonapc TennoKoHTaKT MMa 02 02
(U3roToBuTens : 000 «BOJIAPC-MapKeTuHr»)
3 Kneesas n apmupytowan cmecb Baumit Starcontact MMa 0,26 0,26
(M3roTosuTens : 000 «BaymuT»)
a Kneawuii coctas Ha LemeHTHOI ocHose ISOFIX MMa 0,22 021

(U3roTosuTens : 000 «Beprayd CtpoutensHble TeXHONOrUn»)

Kneesas cmecb Weber.therm $100
5 Mna 0,27 0,26
(M3rotosuTens : 000 «CeH-lobeH CtpoutesnbHas MpoayKums Pycy)

LLITykaTypHo-KkneeBas cmecb Knauf-CeseHep

6 Mna 0,26 0,24
(M3rotosuTens : 000 «KHAY® TMMNC»)

7 LLTykaTypHO-KneeBas cmech Ceresit CT 85 MMa 0,26 0,25
(M3rotosuTens : 000 «XeHKenb BayTexHuK»)

8 Kneswwit coctas Ha LiemeHTHOI ocHoBe Capatect-Klebe- und Spachtelmasse MMa 0,25 0,24
190 (MsroTosutens : 000 «[AB-Pycnana»)

9 INACTUUHBIN KNel ans cosgaHus 6a3oBoro apMMFy»omero cnoa NJIMTOHUT- MMa 0,24 0,23
Tepmodacaa C-1d (U3roTosutens : MS-Bauchemie)
Kneswuit coctas Ha LiemeHTHOM ocHose Styrobond DP LC

10 Mna
(M3rotosuTens : 000 «TEPPAKO-LUBELINSA») 026 024

11 | AByxKoMnoHeHTHbIM kaei JIASC Nel (M3rotosuTens : 3A0 MK «/TAIC») Mna 0,25 0,25

12 | AByxKOMNOHeHTHbIN kael JIASC Ne2 (M3rotosuTess : 3A0 MK «/TAIC») Mna 0,31 0,31

*~ (npoyHocme cyennerus (adee3us) ¢ naumamu [IEHOMIIKC® npu MHO20KPAMHOM NEPEMEeHHOM 3aMOPANCUBAHUL U OMMAUBAHLL.)
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