I E l m KOHCTPYKTOPCKO-TEXHO/IOTMYECKOE BIOPO BETOHA W XEJIE3SOBETOHA
KTBXbB

LU L KENE30BETOHA

1962 AKLVOHEPHOE OBLLECTBO

YTBepxpaar
CeHepanbHbIi AMPEKTOP, K.T.H.

Jasungok A A.
« » 2019r.

YK 658.512

METOAMNYECKOE NOCOBNE
MO MPOEKTUPOBAHWIO KEPAM3UTOBETOHHbIX
OMPAXIOAKWUMX KOHCTPYKL NI
30AHVN N COOPYXXEHWI

3akasuuk: PAY «PLIC»

[Jorosop: Ne173/2019 ot 25.06.2019 .

PYKOBOOWTE/Ib TEMbI
eHepanbHbIA JUpeKTop
AO «HNNKepam3nT», K.T.H. B.M. NopuH

P/c 40702810338120009469 B NMAO «C6epbaHk Poccuu» r. Mocksa
WHH 7721775381 KM 772101001 BWK 044525225 K/c 30101810400000000225

109428, r. MockBa, yn. 2-a HcTutyTckas, 4.6, cTp.15A,

+7 (495) 286-70-01, ktb@ktbbeton.com
MOCKBA, 2019 r

. www.ktbbeton.com


https://www.mosexp.ru# 
https://www.mosexp.ru# 
https://www.stroyinf.ru/sertifikat/ispytanie_konstruktsiy_zdaniy_sooruzheniy.html

Conepxanne

BBEIEHME ...t 4

1 OONACTD MPUMEHEHIS .........o.ooeeeieeeeeieee e 6

2 HOPMATHBHBIE CCBITK ............ccueeuverieneenrenseeesaeseeseeseesseeseeseesseessensasseessesssasesseanes 8

3 TepMHHBI U ONIPEACICHHUS . .. 10
4 OOLIME TIOTOMKEHT .......ovvmiieeiiieieteeeteeeeeeeeeaee e sese et es et eses s esessesrssenens 12
5 TpeOoBaHUS K MATEPHAIAM M MBICTIMAM .......cooooeveveeiiienererieieiessesesesseseanssesesens 16
5.1 KEPAMBHT . ..ottt et 16
5.2 Kepam3uro6eToH. .. 18
5.3 KpynHomopuctslii (0ecnecuanblil) KEPAM3UTOOETOH ............ccovvevrervenrerernnns 20
5.4 W3nenus U3 KEPAMBHUTOOCTOHA. .........coovioiiiieieiieiiieeeeeee et 22
5.4.1 bnoxu kepamM3UTOOETOHHBIE MOIHOTENBIE U MYCTOTENBIE ... 22
5.4.2 Bnoku onanyOKH U3 KEPAMBUTOOETOHA. ....c.cv.vovieiereneererieieiessesereesereansesenes 26
5.4.3 bnoku u3 HecriecyaHoOro KPYMHOMOPHUCTOTO KePaM3UTOOETOHa. ................... 29
5.4.4 XKecTkue KEPAM3UTOOCTOHHBIE TUIHTEL ...........ooveivverieneeeeeereeneaseeeneene e s 31

5.4.5 Tlanenu 3naHuii U COOPYIKEHUH
6 KOHCTPYKTHBHBIC PEIICHUS OTPAXKAAFONIMX KOHCTPYKIIHiA U3 KepaM3uTa 1

KEPAMBHTOOETOHR ........viveveieietetesstieteteeaeseseesesetetesisssses s s esessssesess et essssesase st sssesnas 35
6.1 KOHCTPYKLMM CTEH U3 KEPAM3UTOOCTOHHBIX OJIOKOB..............eveveceeveee 38
6.2 KOHCTpyKUMH CTEH C HCIIOJIH30BAHHEM JKECTKHUX TEIUIOU3OJISIMOHHBIX

IUTAT U3 OECTIECUAHOTO KEPAMBUTOOCTOHA ... 41

6.3 KOHCTPYKTHBHBIC PELICHHS NPH MOHOJWTHO-NAHENTEHOM H COOpHOM
JOMOCTPOCHUU
6.4 KoHCTpyKuMM C TIpUMEHEHHEM KepaM3WTa W  MOHOJIUTHOTO
KEPAMBHTOOCTOHA ..........coeeuveveereieeeeiereeeeee et e eaee e etseseeaseseasee s eraeeneensenneeasens 41
7 TpeGoBaHus K 00€CIEUCHUIO MOXKAPHON OE30MACHOCTH ............covoveeviernnenee 43
IIpunoxenne A (CnpaBouHoe) BapuaHTBI KOHCTPYKTHMBHBIX pEIICHUI
Hapy>KHBIX CTEH C HCIOJIB30BAHHEM IIOJHOTEIBIX KePaM3UTOOCTOHHBIX
BITOKOB ......ouuitiiit ettt ettt ettt e e ettt ettt 44
Ipunoxenne b (CrnpaBounoe) BapuaHTBl KOHCTPYKTHBHBIX DELICHUM
Hapy>KHBIX CT€H C MCMONHE30BAHMEM MHOTOMIENECBEIX KEePaM3HTOOETOHHBIX
OITOKOB ....c...uuitiietet ettt ettt a e ettt 46
ITpunoxxenne B (CmpaBouHoe) BapuaHThl KOHCTPYKTUBHBIX —PEILCHUIA
HAapy>KHbIX CT€H C MCIOJb30BaHMEM ONOKOB m3  OeclecyaHoro
KEPAMBUTOOETOHRA . ..........veeeeeeieieietesetetteeeaeasee et sees et sess e esesessesessesesessesessesesennns 53
ITpunoxxenne I' (CrnpaBouHoe) BapuaHThl KOHCTPYKTHBHBIX —PEIICHUI
Hapy>XHBIX CTEH ¢ HCHOJIb30BAHUEM JKECTKHMX TEIUIOM3OJAIMOHHBIX IUIHT M3

6ECIECUAHOTO KEPAMIHTOOETOHA ........ooeeeiiiieieieieiseseeeasse e s e enenenens 56
ITpunoxxenne JI (CnpaBouHoe) BapuaHThI KOHCTPYKTUBHBIX —PEIICHUI
HapY>KHBIX CTEH IIPH MOHOJIUTHO-TIAHEIILHOM JOMOCTPOCHUU. ........eovvriiiiinniene 57

Ipunoxxenue E (CnopaBounoe) BapmaHTbl KOHCTPYKTHBHBEIX —PEIICHUH
HApY>KHBIX CTEH C HCIOJIL30BAHUEM KEPAM3UTOBLIX 3aCHIIOK X MOHOIUTHOT
0 KEPAMBUTOOCTOHR . ... veteaeatetestateniteie et eeeet b etaas et et sbetese st ases s bene st enen e bate e seebeneas 58



ITpunoxxenue X (CnpaBoynoe) BapuaHTEl HCHONHEHUS OrpaKACHUH C
NpHMEHEHUEM KepaM3nTa M KepaM3uTOOETOHA B MOABAIBHBIX, YEPAAUHBIX
HEPEKPBITUAX U IOKPBITUAX MIOCKHX KPBILIL .......eeuietesiienenearereieie e sveresisis e seenenens
Ipunoxenne 3 (CrpaBouHoe) ITpuMEpHl PacdeTOB M KOHCTPYHPOBAHHS
HEHECYIUX CT€H W3 KepaM3WTOOCTOHHHIX ONOKOB I IIPHMEHEHUS B
KAPKACHBIX COOPHO-MOHOMMTHBIX 3IAHEIIX .....e.vvertearesiaienenearesenieneseanesesesisseseenenens
ITpunoxenne M (CnpaBounoe) [IpuMEpEl pPacyeTOB M KOHCTPYHUPOBAHUS
CAMOHECYIIMX CTEH M3 KEepamM3uTOOETOHHBIX OJNIOKOB Ul NPHUMEHEHUS B
KapKaCHBIX COOPHO-MOHOIMMATHBIX 3TAHISX .......covvriiiiieiemeseeeeteeeeeeeseseseeseneceneeens
Tlpunoxkenne W.1 (CopaBounoe) IIpumepbl caMOHECYIIMX CTEH U3
KEPAM3UTOOETOHHBIX OJIOKOB............ovivievietieienieseeie ettt essese et ess s essese s
IIpunoxenne K (CripaBounoe) KOHCTPYKTUBHEIC PELIEHHS HECYILHX CTEH U3
KepaM3UTOO €TOHHBIX OJIOKOB HA IIPAMEPE TPEXITAKHBIX 3MAHUH .......ovvene.
TIpunoxxenun JI (CnpaBounoe) Ilpumepsl THIOB, pa3MepoB, GopM OJIOKOB
OnanyOKH, PACTIONOXKEHHS TTYCTOT M YTETUIHTEIA. ........eeeeeeeaereeeneeeeeneeeeeeeeeeenenenens
[Tpunoxxenne M (CnpaBounoe) IIpuMepsl BBIONHEHWs THIOBBIX Y3JIOB
KOHCTPYKIIHIi C IPUMEHEHUEM OJIOKOB 0TIy OKM M3 KEPaM3UTOOETOHA...............
TTpunoxxenne H (CrnpaBounoe) ITpuMepEl TEIIOTEXHMYECKUX PACYETOB
Hapy>XXHBIX CTEH C IPUMEHEHIEM OJIOKOB OTayOKM U3 KepaM3HUTOOETOHA.............
TIpunoxxerne O (CnpaBouHoe) BapwaHTHI KOHCTPYKTMBHBIX —pEIICHHI
HApY>KHBIX CTEH IIPH COOPHO-NIAHEILHOM JOMOCTPOCHMH .........coneviuriererenennaes
TIpunoxerne O.1 (CnpaBouHoe) OnpeaeieHHe MUHUMAITBHON TeMIeparypbl
B Y371aX CONPSDKECHUS CTCHOBBIX MAHENEH C MIUTaMU NEPEKPBITUS C YYETOM
TEIUIONPOBOIHBIX BEITFOUCHHUE .......coiveiriceieiee ettt st
Ipunoxenne IT (CnpaBouHoe) MeTonuka pacuera BIQKHOCTHOIO PEXUMA
OTPAMKICHESL .........cerveniniei et eteneatete st etenes e seeaea s ee s st enes e me e neeeaens
CIKCOK UCTIONB30BAHHBIX MCTOUHMKOB ... cveieveieneeritieiteneertieeieaeaeesenesieieensesens

9%}



Beenenue

Hacrosmee meroaudeckoe mocobue pa3paboTaHO B PA3BUTHE MOJOXKSHUIMA
CIT 50.13330.2012 «CHwuII 23-02-2003 TemmoBasg 3ammra 34aHWMy IS
Pa3bsCHEHUA OCOOCHHOCTEY IIPOSKTMPOBAHUS JKWIBIX, INIPOU3BOJCTBEHHEIX U
OOLIECTBEHHBIX 3/1aHHi C TPUMEHEHHEM KepaM3UTOOETOHA.

IIpuMeHEHNE HACTOSMIETO METOTUYECKOr0 MOCOOUS MO3BOIMT IOBBICUTEH
Ka4eCTBO BBIMOJIHACMBIX TPOSKTHBRIX paboT, COKPATHTh CPOKA W CHH3UTH
CTOMMOCTh IIPOCKTHPOBAHHS 3a CYET HCIOJIB30BAHUS THIIOBBIX E€AUHBIX
IIPAaKTUYECKUX IIOIXOJ0B K BBIIOMHEHUIO PabOT HA OCHOBE YHU(DUIMPOBAHHBIX
METOAUK U TEXHOJIOIUIA, a TAKXKe CTAHET OCHOBOM ISl TPOBEAEHUS HE3ABUCUMBIX
JKCIIEPTHBIX OIEHOK BHITIOJHEHHBIX paboT, UTO MPUBEIET K CHIWKEHHIO PUCKOB
BO3HHKHOBEHUS aBapUIHBIX CUTyalldit ¥ TOBBILIEHHIO O€30MAaCHO# IKCIUTyaTalul
CTPOUTEIBHBEIX OOBEKTOB,

Meromudeckoe  mocoOme  pa3paboTaHO  AaBTOPCKMM  KOJUIGKTHMBOM
AxuuonepHoro oOmecrtea «HHUHMKepamsut» (AO «HHUHKepam3ut»y) — H
AKIIMOHEPHOTO obmiecTBa «Hay4HOo-HcCIe 10BaTeNbCKHi LIEHTP
«CrpourensetBoy (AO «HUL] « CTpouTENnBECTBOY ).

Hcnonaurenu: reHepanbHblii  gupexktop AO «HHMKepam3ut», K.T.H.,
T'opun B.M., mupexkrop AO «HHMHKepamsut» Tokapesa C.A., Beayuuii HayYHbIH
corpyanuk AO «H1HKepam3ut» Apakosa B.JI., nmwkenep AO «HAMKepam3ut»
Ueptkoa HM. (Beenmenue; 1 O6nacte mpumeHeHus; 2 HopMaTHBHEBIE CCBUIKH,
3 TepmuHH! 1 onpeaenenud; 4 O6mue nonoxeHus; 5 TpeOopaHus k MaTepraiaM U
H3IENUAM: 5.1 Kepam3ur, 5.2 Kepam3uTOO€TOH, 5.3 KpynHonopuctblii
(Gecmiecuansiii) kepam3nTodeToH, 5.4 U3nenus u3 kepam3utoderona, 5.4.3 bnoku
u3  OecrecuaHoro  KpPyHHOMOPUCTOro  KepamsutoOeroHa,  5.4.4 XKectkme
KepamM3uTOOeTOHHbIE — TaMThI,  S5.4.5[laHenu  3gaHMd M COOPYI)KEHMI;
6 KOHCTpYKTHBHBIE PpELICHHUS OrPaKAAIOIIMX KOHCTPYKLUUH M3 Kepam3uTa H
kepam3utoOeToHa: 6.2 KOHCTpYKIIMM CTEH C  HCMOMB30BAHMEM  HKECTKHX
TEINTON30SILMOHHBIX TIMT U3 OECIecUYaHoro KepaM3nuTooeTona, 6.4 Koncrpykuuu
C TIPUMEHEHWEM KepaM3WTa W MOHOJMTHOTO Kepam3utoberoHa; 7 TpeboBanms Kk
obecmeuenuto moxkapHoit OezomacHocTh; [Tpunoxenus A, b, B, I, /I, E, K, 3, U,
W.1, K, JI, I1), 3aBeayrowuii gadoparopueit Nel3 HUIMXKB um.A.A.I'Bo3nesa
AO «HUL «CTpoutenscTBo», 1.T.H., mpodeccop, akagemux MUA, skcnepr PAH
CrenanoBa B.®., rnaBublii Hay4HbIH coTpyaHEK Jadopatopuu Nel3 HUMKE um.
A ATBo3meBa AO «HUL] «CrpourenbsctBo», K.T.H CaBun B.W., 3aBemyrormmii
cektropom naGoparopum  Nel4d  HHWXKB um.A.AIBosmea AO «HUIL]
«CtpourtensectBoy, K.T.H. Crpoukuit B.H, 3aBemyromuit naGopartopueii Nel4
HUMXB um.A A T'Bozaera AQO «HULL «CrpoutensctBoy 3umuH C.I'., MHXKEHED
naboparopun Nel3 HUMKE um.A.AI'Bo3meBa, AO «HHUI[ «CtpoutenscTBo»
Pomua AW. (1 O6nacth npumeHeHus; 2 HopMaTuBHBIE CCBUIKM; 3 TepMHHBI U
ompexneneHus;, 4 Odmue monokeHns, 5 TpeGoBaHUS K MaTepHaiaM W HM3ICTHM;
5.4.1 Bnoku KepamM3uTOOECTOHHBIE IONHOTENBIE W MycToTenble;, 5.4.2 bnoku
omaayOku w3 Kepam3utoOeToHa, 6 KOHCTPYKTUBHEIE PEUIEHHS OTPaKAAIOLIMX
KOHCTPYKIMH W3 Kepam3WTa W Kepam3uroOeToHa: 6.1 KOHCTpYKIWMEM CTeH W3
KepaM3uTOOETOHHBIX O50KOB, 6.3 KOHCTPYKTUBHBIE PEIIEHUS TP MOHOJIHMTHO-
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TIaHenbHOM 1 cOopHOM AoMmocTpoenuw; [ Tpunoxenus M, H, O, O.1)



1 O6aacTh NpUMeHeHHst

Hacrosuiee Meronuueckoe nocodue (janee — mocodue) pacnpocTpaHsIeTCst
Ha TIPOCKTHPOBAHWE TEIUTOBOW 3AIINTHl CTPOSIIMXCA HIH PEKOHCTPYHPYEMBIX
JKHUJIBIX, 06IHCCTBCHHBIX, TTPOU3BOACTBCHHEBIX, CEIBCKOXO03AMCTBEHHBIX u
CKIIAACKMX 3/aHuii, B KOTOPBIX HEOOXOMMMO MO/ICPKUBATE OMNPEACTICHHBIN
TeMIePaTy PHO-BITaKHOCTHBIH PEKHM.

ITocobue CONCPXKUT TEXHUYCCKYIO TOKYMCHTAIMIO, MaTepuajibl Ui
TIPOECKTUPOBaHMA 3AaHui U coopyxeHuit (kmibix — CI1 54.13330, oOmmecTBEHHBIX
— CIT 118.13330), B OrpakgarIIMX KOHCTPYKIMSX KOTOPBIX IIPHMEHSETCS
KepaM3UT U KepaM3UTOOETOH.

ITocobue He pacopOCTPAHSIOTCS HA TEIUIOBYIO 3aAMIUTY:

—  KYJIbTOBBIX 3[1aHUI;

— OKWIBIX U OOIICCTBEHHBIX 3[aHUH, OTAIUIMBACMBIX IIEPHOAUYECKH
(MeHee Tpex MHEI B HEIEN0) WM CE30HHO (HEeNMpepHIBHO MEHEE TPEX MECALEB B
roay);

— BPEMEHHBIX 3/1aHUi, HaXOAAIIMXCA B 3KCIUTyaTaluu He Goliee IByX
OTOMMTETBHEIX CE30HOB,

—  TeIUIULl, TApHUKOB U 3/1aHUi XOJIOIMIBHIKOB,

—  30aHM#, CTPOCHUH, COOPYKXCHHH, KOTOPHIE B COOTBETCTBHHM C
3aKOHOJATENLCTBOM Poccuiickoit denepaliiy OTHECEHH K 00BEKTaM KYJIBTYPHOTO
Hacnexus (TTaMsITHUKaM UCTOPUU U KYJbTYPhI);

B mocobum (B pasmenc 6) pa3bACHEHBI OCOOCHHOCTH MPOCKTHPOBAHHS
TEMJIOBOW 3ALIMTHI OrPAXKIAOMMX KOHCTPYKLMH (CTEH) 3JaHWi ¢ MPUMEHEHHUEM
BBICOKOTYCTOTHBIX BHOPONPECCOBAHHBIX OJOKOB HECHEMHOW OMaNyOKu u3
KEepaM3UTOOETOHA, KEPAM3UTOOECTOHHBIX TTOJHOTENBIX U MyCTOTENbIX GIOKOB (6€3
TEPMOBKIIAIBIIIEHf M C TEPMOBKIAABIAME), OJOKOB W3 KPYMHOTOPHCTOTO
KepaM3UTOOETOHA.

BricokonmycToTHble ~ BHOpONpeccOoBaHHBIE ~ ONOKM  omanyOku 3
Kepam3uToOeTOHa IWIOTHOCTBIO 500-1000 KIYM?, KIIAcCcOB MO MPOYHOCTH MpPH
cxaTnd kepam3uTodeToHa B1,5-B10 ABISIOTCS SIEMEHTAMU HECHEMHOM OTMaTyOKH
JUIL  BO3BEACHMS  MOHOIUTHBIX UM COOPHO-MOHOJHTHBIX O€TOHHBIX U
JKEe300€TOHHBIX CAMOHECYIIMX M HECYIMX OrPaKAAIONIMX KOHCTPYKIHA
pa3nuuHO# KoH(UTypaluu U pa3mMepoB.

B mocobum (B pazgene S5) BKIMOYCHBI W Pa3bsSCHEHB TPeOOBaHMUA,
TMPEAbSBISEMbIE K  TEMIOTEXHWYSCKMM  MMOKA3aTe/isiM HE  TOJBKO IS
KepamM3uTOOCTOHA IUIOTHOH CTPYKTYPH, HO TaKKe W I KepamM3uTOOeTOHa
TIOPU30BAHHOH  CTPYKTYpPHl  (KEpaM3WTONIEHOOCTOHA) ¥ KPYMHOMOPHCTOrO
Kepam3uToOeTOHA.

IMpuBenensr  TpeOOBaHHA K TEMIOTEXHHYECKHUM MOKa3aTesnsM
KEPaM3UTOOCTOHHBIX MONHOTENBIX U MYCTOTENBIX OJIOKOB (BKJIFOYast OJNOKH C
TEPMOBKJIA IBIIIIAMH ), BBICOKOITYCTOTHBIX BHOPOTIPECCOBAHHBIX
KepamM3uTOOCTOHHBIX OJIOKOB HECHEMHOIM OmayOkH, GJIOKOB U3 KPYIMHOIIOPHCTOTO
KEPaM3HTOOCTOHA, a TAaKKE JKECTKHX KePaM3WTOOCTOHHBIX IUTUT W TaHeNeH
30aHUI U COOPYKEHHIA.



B mocoOuu gaHBl PEKOMEHIAIMHM TO MPUMCHEHHIO BCEX BO3MOMKHBIX
BAPUAHTOB KOHCTPYKTHBHBIX PELICHUI OTPaKAAOMUX KOHCTPYKLMHA U3
KepamM3uToOeTOHHEIX OmokoB. B IlpmnokeHsx k IIocoOWi0 MmpeACTaBIICHBI
BapUAHTHl KOHCTPYKTUBHBIX PEIICHUH W3 KepaM3UTOOCTOHHBIX OJIOKOB, BKITFOUAs
OJIOKH HOJIHOTEIBIC, MYCTOTENbIE, BEICOKOMYCTOTHRIC BHOPOIPECCOBAHHBIC OJIOKH
HECHEMHON oOnanyOKH, a Takke CTEH C HCIONB30BAaHHEM  JKCCTKUX
TETIOU3OIALMOHHBIX TUTUT U3 KPYNHOIOPUCTOTO KEPaM3UTOOETOHA, MOHOJTMTHOTO
KepaM3UTOOEeTOHA 1 COOPHBIX KEPAM3UTOOCTOHHBIX CTCHOBBIX MAHEIIEH.

ITocobue paszpaborano B pazButhe monoxkeHuid CI150.13330 B wactm
pazzmena 5 (1.5.2; m.5.5; n.5.7), IIpunoxxenne T (Tabmuua T.1); [Ipunoxenue E.

Meroauueckoe nocobue paspaborano B coorBerctBuu ¢ CIT 15.13330,
CIT 20.13330, CIT 50.13330, CIT 54.13330, CIT 63.13330, CIT 118.13330.



2 HopMaTHBHBIE CChLIKH

B HacrosmeM nocoOMHM HCMONB30BaHBl CCBUIKA Ha  CIEAYHOIIHE
HOPMATHBHBIC JOKYMCHTHL

IroCt P 21.1101-2013 «Cucrema MpPOEKTHOH HOKyMEHTaUWH Ui
crpoutenseTBa. OCHOBHBIE TPEOOBaHHS K IPOEKTHOIH U paboue JOKyMEHTAMN»

TI'OCT 6133-99 «Kamuu 6€TOHHBIE CTCHOBBIE. TEXHHYECKHE YCIOBHA»

IFOCT 9758-2012 «3anonHUTENH MNOPHUCTHIE HEOPraHWYECKHE Ul
CTPOUTEIBHBI pab0T. MeTOABI HCIILITAaHUI»

I'OCT 11024-2012 «[laHenun CTEHOBHIE Hapy)kHble O€TOHHBIE U
JKEEe300€TOHHBIE JUIS KWIIBIX U OOIMIECTBEHHBIX 3aHmit. OOmme TeXHUYECKHE
YCIOBHSA»

T'OCT 14192-96 «MapkupoBKa rpy30B»

['OCT 19010-82 «Bnoku CTEeHOBBIC OCTOHHBIE ¥ JKENE300€TOHHEBIEC JUIS
31aHui. OOLUe TEXHUYECKUE YCIIOBUDY

I'OCT 25192-2012 «beronsl. Knaccupukanms u oOmme TEXHHUYECKUE
TpeboBaHUs»

T'OCT 25820-2014 «beronsl jierkue. TeXHUIECKHE YCIOBU»

I'OCT 27006-2019 «betons!. ITpaBuia noabopa coctaBay

roCT 27751-2014 «HameXHOCT  CTPOUTENIBHBIX ~ KOHCTPYKUMH U
ocHoBaHu#l. OCHOBHBIE MOJIOXKEHHS»

T'OCT 31310-2015 «IlaHENM CTEHOBBIE TPEXCJIOMHBIE KENE300E€TOHHBIE C
3¢ dexTrBHBIM yTemmTeneM. OOIHE TEXHUIECKUE YCIIOBUSD)

T'OCT 32488-2013 «IlaHenn CTEHOBHIE HAapY>KHBIE KeIe300€TOHHBIE W3
KePaM3UTOOETOHA JUTS JKIJIBIX U OOIIECTBEHHBIX 34aHuil. TexHnuecKkne yCaoBHsy

T'OCT 32496-2013 «3anoJHUTENM MOPUCTBIE JJIs JIETKUX OETOHOB.
Texanveckne yCrnoBus»

I'OCT 32497-2013 «3anonHUTENM TOPHCTHIC TEMIOU30JISIMOHHEIC Ul
3aHUi ¥ coopy keHMH. TeXHUYECKHE yCIOBHAY

T'OCT 33126-2014 «bnokn KepamM3UTOOETOHHBIE CTEHOBBIE. TEXHUYECKHE
YCIIOBHS»

T'OCT P 52085-2003 «Onany6ka. O01pe TEXHHUECKUE YCIOBHS»

IOCT 54851-2011 «KoHCTpyKuMH  CTpOMTENBHBIE  OrPaKIAOIIHE
HEOJHOPOAHBIE. PacueT MpUBEICHHOIO COMMPOTHBIICHHS TEIUIONEPEIayuey

T'OCT P 54855-2011 «Martepransl 1 U3AENAS CTPOUTENBHBIE. ONpenencHue
PacYeTHBIX 3HAUYCHWH TEMIO(GU3NIECKIX XaPAKTCPUCTHI)

I'OCT P 56506-2015 «IInutel M3 KPYMHOIIOPUCTOTO KEPaM3UTOOETOHA
TETNTOM3OJIAMMOHHEIC. TEXHNICCKUE YCITOBHS

CI120.13330.2016 «CHul1 2.01.07-85* Harpy3ku ¥ BO3IEHCTBHS

CII  28.13330.2012 «CHull 2.03.11-85 3ammura CTPOUTEIBHBIX
KOHCTPYKIHI OT KOPPO3HM»

CI148.13330.2011 «CHull 12-01-2004 Opranusaiusi CTpOUTENbCTBA»

CI150.13330.2012 «CHulI 23-02-2003 TemnnoBas 3amuTa 3AaHHH»

CITI 54.13330.2016 «CHuII 31-01-2003 3maHus >KAIBIE MHOTOKBAapTUPHBICY

CIT 63.13330.2012 «CHull 52-01-2003 BetoHHBIE U 3KeI€300€TOHHEIE
KOHCTPYKUMHU. OCHOBHBIE TIOJIOKEHHUSD)



CIT 70.13330.2012 «CHull 3.0301.g7
KOHCTPYKLII

CIl 1}2‘ 13330.2011 «CHulI 21-01-97+ TToxapHas 6e30MacHOCTh 3aHui K
COOPYKEHHI»

CIT 118.13330.2012* «CHull 31-06-2009 OGmecTBeHHBIC 3MaHAS U
COOPY>KCHUS)

CI1131.13330.2012 «CHuIT 23'02'99*CTPOI/IT6J'IBH3.H KJIXMATOJIOTUSA»

CIT 345.1325800.2017 «3naHus skunpie u 0OmECTBEHHBIE. IIpaBmma
MPOEKTUPOBAHMS TEIUTOBOM 3alIUTH)

CIT 351.1325800.2017 «beTOHHbIE W KeJle300€TOHHBIE KOHCTPYKIMA H3
Jerkux 6eToHoB. [IpaBuna NpoEKTHPOBAHKAY

CIT414.1325800.2018 «HecreMuas onanyOka. I1paBuia NpOCKTHPOBAHMSD

Hecymme wu orpaxnaromue



3 Tepmunbl 1 onpeaeSieHHs

B macrosmeMm mnocoOuM WCOONB30BAaHBI TEPMHHBI U ONpEICICHHSA,
ycTaHoBlleHHBIE B cTaHaaprax Poccuiickoii  ®enepammu: ['OCT 25192,
T'OCT 25820, T'OCT 32496, T'OCT 32497, T'OCT 33126, a Takke TEPMHHBHI C
COOTBETCTBYIOLIMMH ONPENEICHUAMM, OTHOCAIIHECS K OONacTH MpUMEHEHHs
JIAHHOTO MOCOOHSI.

3.1 KepaM3HT: UCKYCCTBEHHbIH MOPUCTEIH MaTepHall S9CHCTOrO CTPOCHHS,
NOJIy4YaeMblii YCKOPEHHBIM OOXKUIOM JIETKOIUIABKUX TJIMH. B 3aBHCHMOCTH OT
TIPUHATOH TEXHOJIOTMU HMPOU3BOJCTBA 3¢PHA KEPAM3UTa MOIYT UMEThH PA3IUYHYIO
(opmy (rpaBus uny medHs). CBOCTBA KEPAM3HUTA 3aBUCST OT CBOHCTB HCXOTHOTO
[JIMHUCTOTO CBIPBS U YCJIOBHI €10 MOJArOTOBKH, 00KUTa, OXTaKICHHUS.

3.2 rpaBHii KepaM3HTOBBIH: HMCKYCCTBEHHBIHi IODUCTBII 3alOJIHUTENH
SYEHCTOr0 CTPOCHUSl OKPYIJIOH MIM TIpaBeNucToii (GOpMBI € LIEPOXOBATOM
HNOBEPXHOCTBIO, MNOJYYCHHBI TpPH BCINYYMBAaHWM (YBEJNMYEHMH B 00BEME)
noiydabpukara B pe3ybTaTe 00KATa JErKOINIABKOTO TIIHHUCTOTO CHIPhS.

3.3 me0eHb KepPaM3HTOBBIH: WCKYCCTBEHHBI TMOPUCTBIN 3aMONHUTEND
IPOU3BOJIBHON, TNPEUMYIIECTBEHHO YIVIOBaTOi (OpMBI, TONYYEHHBIH NpH
BCIIyYMBAaHUM B pe3yibTare oOxura (ppakiuOHHMPOBAHHOIO KaMHEIOJOOHOrO
TJIMHUCTOTO ChIPbsl WK JpoOaeHUH Kepam3uTa (pakiuu Oonee 20 MM.

3.4 mecok KepaM3HTOBBIH: HCKYCCTBEHHBIi MOPUCTHIA 3amOJHUTENH
IIPOU3BONIBHOM (HOPMBL, C pa3MEPOM 3€PEH MEHEE 5 MM, MOy UCHHbIH Npyu 00xure
Menkux (paknuii momy gpabpukara uim JpoOIEHUH KEPaM3HTA.

3.5 KepamM3uTO0eTOH: 3aTBEPACBIIMII MCKYCCTBECHHBIi KOHITIOMEpAT,
00pa30oBaHHBI W3 CHOEOUAJIGHO MOJOOPaHHON CMECH KepaM3WTa, TMecKa,
BSDKYINEro, mo0aBok M BOmsl. Kepam3uT, BXogsmuii B OETOH, COCTaBJIAeT
OCHOBHYIO 4acTh €r0 00beMa, B TO BpeMs Kak BsDKyILEe ¢ BOZOH 3aHUMAET JIUIIb
MEN3EPHOBOE IIPOCTPAHCTBO. IosTomy, CBOMMH  CHENU(HIECCKUMH
0COOEHHOCTSAMH KepaM3UTOOETOH B 3HAUNTEILHON CTEIEHN 00513aH KEPAM3UTY.

3.6 KepaM3HTOGETOH IUIOTHOH CTPYKTYPHI (IVIOTHBII): KEPaM3UTOOSTOH
C MenkuM (IDIOTHBIM HIM  TIOPUCTHIM) 3alONTHUTENEM, Y KOTOPOTO BCE
TIPOCTPAHCTBO MEXAY 3€pHAMH KepPaM3UTOBOTO TpaBUs WM INeOHS 3alOIHEHO
3aTBEPIACBIIUM PACTBOPOM W MOpaMU BOBIECYEHHOIO BO3AyXa, 00pa30BaHHBIX 3a
CueT NpUMEHEHHs M00aBOK, PETYIMPYIOMMX MOPUCTOCTH OETOHHONM cMecH H
6eToHa.

3.7 KEePaM3HTO0eTOH MOPH30BaHHOI CTPYKTYPHI
(xepaM3HTONEHOGETOH): kepaM3uTOOeTOH 0€3 MEJIKOTO 3all0IHUTENS, Y KOTOPOTo
IIPOCTPAHCTBO MEXKIY 3€pHAMHM KEPaM3WTOBOIO I'paBUs WM MIEOHS 3aIOIHEHO
3aTBEPACBIINM ITOPU30BAHHEIM IIEMCHTHBIM KaMHEM, OOpPa3OBaHHBIM 3a CUET
IpUMeHeHUs 100aBOK, PETYIMPYIONMX MOPUCTOCTh OETOHHOM cMecw M OeToHa
(TEXHUYECKO NEHOM WM BO3y XOBOBJICKAIOIIUMH 100aBKaMK).

3.8 KepaM3uTO0CTOH KPYNHONMOPHCTOH CTPYKTYPBI (KPYIHOIOPHCTbI):
KEPaM3UTOOETOH O€3 MEIKOro 3aIlO/IHUATENSA, B KOTOPOM KEPaM3HTOBBIN IpaBHil
CKpEIUICH HeOOJBUINM KOJIMYECTBOM LIEMEHTHOTO KaMHs, KOTOpBIH, 0OBOIaKuBas
TOHKHM CJIOEM 3€pHa KpPYMHOIO 3alOJIHUTENSA, HE 3aMOJHAET MEX3ECPHOBYIO
IyCTOTHOCTE 3amonHHUTENs. CTPYKTypa KPYIMHONOPHCTOTO KepaM3UTOOETOHA
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XapaKTepU3yeTCcs 3EPHACTHIM CTPOCHMEM M OTKPHITON HETpepHIBHOM (CKBO3HOIA)
HOPUCTOCTBIO.

3.9 KepaM3HTONOJHCTHPOJIOETOH TUTIOTHOM CTPYKTYPBI
(KepaM3HTONOIMCTHPOJIOETOH): JIETKUH OETOH, B KOTOPOM YacTb MEJIKOIO
MHUHEPAIBHOTO IIOPUCTOTO 3alojHUTEs YacTUdHO (He Oonee 25%) 3aMeHeHa
BCIIEHEHHEIMH rpanyiamu  mommctupona (IIBIY). Hamume B TIBIT 3epeH
KPYITHOCTBIO Oonee 5 MM He JOJDKHO mpeBkmarsk 10% mo macce.

3.10 kepamM3uTO0ETOH  TEIJIOM3O/SIHOHHBIIA; Jerkuii  OeToH,
TpeaHa3HaYeHHBIH [T HU3TOTOBICHUS TEIUIOM30IIHOHHBIX U3IEIMHA, YCTpoHCcTBa
TEIUIOM3O0JLSIINY YEPAAKOB, KPOBEIb, [I0J0B, TCILIOU3ONAIMN CTEH B KOJIOALEBOH
KITaaKe, AN TEMIOM3OJSIMM CTPOUTENBHBIX KOHCTPYKIWME, 000pynoBaHUS H
TpyOONpPOBOAOB.

3.11 xkepamM3uTO0ETOH KOHCTPYKIHOHHO-TENJIOH30/ISIHOHHBIN: JTETKH
6€TOH, K KOTOPOMY MPEIBSBIIOTCS TPEOOBAHMS II0 MEXAaHHYECKUM CBOMCTBAM,
JOJITOBEYHOCTH U TETUIOTEXHUUECKUM TTOKa3aTENsIM.

3.12 xkepam3uTO0ETOH KOHCTPYKIHOHHBIi: JIeTkuil OETOH, K KOTOPOMY
TPEABABIIAIOTCSA Tp€6OBaHHSI 10 MEXAaHUYCCKUM CBOKMCTBAM U JOITrOBCYHOCTH.

3.13 kepam3uTOOeTOHHBIH Ogok: Onok ©Oe3 mMycTor WM C
TEXHOJIOTMUECKUMU IIyCTOTAMH, HMEIOIIMA CTaHAAPTHBIE TI'E€OMETPUYECKUE
pazmepsl, Bbinyckaemblit mo T'OCT 33126 u I'OCT 6133.

3.14 kepaM3HTO0ETOHHAsI CTEHOBas MNAaHeJb. KPYIHODPAa3MEPHBIH
JKEJIE300€TOHHBIA IUIOCKHAN JJIEMEHT CTCHEI 3aBOACKOr0 M3rOTOBIICHHS H3
kepamautoOeToHa o 'OCT 31310 u T'OCT 32488.

3.15 :xecTkHe KepamM3uTOOETOHHBIE IUIMTHI. IUTHTHL M3 O€CrecyaHoro
KCpaMSI/ITOGETOHa, MpCAHasHA4YCHHBIC B OCHOBHOM [Jid YTCIUJICHHUA (I)acanos
akcIuyaTupyeMsix 3aanui mo F'OCT P 56506.

3.16 «remiblil» PpacTBOp: LEMEHTHBHI pacTBOP HAa HEOPraHHYECKHX
3CPHUCTBLIX CBIMYYUX MHUHCPAIBHBIX MAaTcpHaaX C MJIOTHOCTBHIO 3€PEH B CYXOM
coctosHuM He Gosee 1000 Kkr/m>.
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4 O0uHe NoJI0KeHH

ITocoGue, mpeaHa3HAYEHHO IS MPOSKTHBIX U CTPOUTENBHBIX OPraHU3aLMid,
COIEPXKUT MPUHLMITMATBHEIE KOHCTPYKTHBHBIC pelIcHUsS
TemodHeProdM(EKTUBHBIX  OTPOKAAIOLIMX KOHCTPYKUMII U3 Kepam3uTra u
KepaM3UTOOETOHA JIST SKIJIBIX U OOIECTBEHHBIX 3AaHUH.

[IpuMeHeHWE HACTOSAIMIETO TOCOOUS MPEROCTABNISAET IMPOCKTUPOBIIHMKY
NPAKTUYECKYI0  BO3MOXHOCTH — peau3alliii  TPeOOBaHHMIf, 3al0JKCHHBIX B
CI150.13330 mns OGoyee TpaMOTHOTO K PAlMOHAIBHOTO ITPOCKTHPOBAaHHS
OrPaXIAIOIINX KOHCTPYKLMIA U3 KepaM3UTOOETOHA.

OrmpeieeHHbIe TPYIHOCTH B puMeHeHnd Tpedosanuii CIT 50.13330 moryt
OBITH CBA3AHEI ¢ HEOOXOMMOCTHIO pa3paboTKH MPOrpaMMHOTO OOeCTICUEHHs st
peanu3anyy OTHOCUTENIBEHO CII0KHOTO MaTeMaTH4ecKoro Mexanusma ganuoro CII
B MTPOBE/ICHUH TEIUTOTEXHUIECKAX PACUETOB NPH MPOSKTHPOBAHHH OTPAyKIAFOLIMX
KOHCTpYKUMii 31anuit. B cBa3u ¢ 3TuM, Hacrosiee [Tocobue ympoiaeT mporiecc
IPOSKTUPOBAHUS TYTEM MPEIOCTABICHHUS TOTOBBIX BapHAHTOB MPOEKTHBIX
PEIICHMI OTpaKAAIOIMX KOHCTPYKLMM, NPUBEACHHBEIX B COOTBETCTBYIOIIMX
IIpunoxennsx.

Kpome storo, mocodue momonrser CIT 50.13330 B wactu TpeGoBaHuii K
TemIopU3NUECKUM TOKA3aTe/sIM KepaM3uTOOETOHA MOPU30BAHHOM CTPYKTYPHI
(KepaM3UTONEHOOETOHA), KPYITHOIOPUCTOTO KEPaM3UTOOETOHA, 4 TAKKE B YaCTH
OpUMEPOB  TEIUIOTEXHUYIECKMX  PACUETOB  CTEHOBBIX  KOHCTPYKIMA W3
KepaM3UTOOETOHHBIX OJIOKOB, BKJIIOYAs BRICOKOMYCTOTHBIE BHOPOMpPECCOBAHHEBIC
6moxu HecheMHoM onanyOku ([Ipunoskenne H).

CreHbl 31aH1# MOTYT OBITH KaK HECYIIHE (OMAPAIONTAECS U MEpeIaronie Ha
(yHIaMEHT Harpy3Ky OT EPEKPLITUN B COOCTBEHHOTO BECA CTEHHI ), CAMOHECYTITAE
(omuparonmuecs U Nepeaarole Ha GyHIaMEHT Harpy3Ky OT COOCTBEHHOIO Beca) U
HeHecymme (ONMUparomuecss Ha TIEPEKPBITHE B HpEACiax OIHOTO 3Taka TPH
BBICOTE dT)ka He Ooynee 6 M) U3 LUTYYHBIX MATEPHAIOB (KEPaM3HTOOETOHHBIE
6JI0KM ), KepaM3UTOOECTOHHBIX ITaHENeH, MOHOJINTHOIO KePaM3uTOOETOHA.

Cormaceo CII 351.1325800 BBIGOp KOHCTPYKTHBHBIX PEIICHWMA JOJKECH
OPOU3BOAUTECS HCXOAS M3 TEXHUKO-OKOHOMHYECKOW IIENeCOO0PasHOCTH HX
IPUMEHEHUS B KOHKPETHBIX YCIOBHSAX CTPOMTENBLCTBA C YYCTOM MAaKCHMAILHOIO
CHIDKCHHSI MaTepPHATOEMKOCTH, JHEPIrOEMKOCTH, TPYAOEMKOCTH H CTOMMOCTH
CTPOUTENLCTBA. BCEM DTHM KPUTEPHSAM OTBEYAIOT OTrPAXKAAIONINC KOHCTPYKIHU W3
KepaM3uTOOETOHA.

IIpn MIPOEKTUPOBAHUH TEIUIOBO#H 3AIIUTH 3MaHUK cnenyer
pykoBoacTBoBarkcs TpebosanusamMu CI1 50.13330 u ykasanusmu CI1 345.1325800,
a tatoke 'OCT 54851 u I'OCT P 54855.

IIpoTHBONOMKAPHEIE MEPONPHATHA Pa3pabATHIBAIOTCS B COOTBETCTBHH C
TpeOOBaHMSIMM K HPOEKTMPOBAHHIO CHCTEMbl I[POTHBOIOMKAPHON  3alLUTHI
cornacHo CI1 112.13330 «CHull 21-01-97* TloxxaprHas Ge30macHOCTh 31aHWUI H
COOPYIKEHUIN.

Temn03¢PexTrBHBIC HapPYKHEIE CTEHBL u3 o0eryeHHBIX
KepaM3UTOOCTOHHBIX OJIOKOB MOTYT MPHMEHSTHCS sl SKHIIBIX M OOIIECTBEHHBIX
37aHAMH MO00H STAKHOCTH, HECYIIUE KOHCTPYKIMA KOTOPBIX BHIMONHAIOTCA KAaK B
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KPYTHOMAHETEHOM COOPHOM HCIIOJIHEHWM, TaK U M3 MOHOJIMTHOTO KeIe300eToHa.
Hapy)xHble HEHEeCyIIHe CTEHBI OMMPAlOTCS, Kak MpaBWIIO, HAa Kpas HECYLIUX
JKENIE300€TOHHBIX IUIMT TMEPEKPHITHH WM  CMEIHAIBHEIX  OMOPHBIX  OaIoK.
Hapyxubie  CTeHBI M3 OONIETYCHHBIX  KEPaM3MTOOETOHHBIX  OIIOKOB
OOJIUIIOBHIBAIOTCS KUPIWYOM CHAPYXXM M OIUTYKATYPUBAIOTCS M3HYTPH WIH
OIITYKATyPHUBAKOTCS C JBYX CTOPOH, BO3MOXKHO TaKXKe YCTpPOMCTBO Ha (hacame
BEHTHIMPYEMOI0 3KpaHa.

ITpu BbIMOMHEHNM OOMUIIOBKM (hacaaHON CTEHBl IPYTUMHU (KPOME KUpIHYa)
MaTepHalaMd HEOOXOOUMO YYUTHIBATH BO3MOXKHYIO Pa3sHHIYy B ycajakax
MaTepuana CTEHBl 1 OOJIUIIOBKH.

IIlarv BepPTUKANBHBIX HECYIIMX KOHCTPYKIMN OTrpaHMYMBAIOTCS JIUIIb
00ImmMMH TpeOOBaHUAMHU MPOYHOCTH M YCTOWYKMBOCTH BCETO 3[aHUs OT ASHCTBUs
BEPTUKAIBHEIX M BETPOBBIX HAarpy3ok. Hambomee pacmpocTpaHeHBl B
KPYITHOIAHETBHEIX JKHIBIX W OOIIECTBEHHBIX 3JaHUSIX IIaru oT 3 10 7,2 M, a B
3IAQHKAX U3 MOHOJHMTHOIO JKeae300eToHa oT 3,6 10 7,5 M.

BricoTa 3TaXa B JKIUIBIX 30aHUAX OT 2,8 10 3,3 M; B 00IIeCTBEHHBIX 3MaHUAX
or3,3 104,22 M.

B YCIIOBHSX KOHKPETHOM TPagOCTPOHUTENBHOM CUTyaluu
MPeAyCMaTPHBACTCS BEHIMONHCHAEC AaKyCTHYECKOTO pacuera II0 KOHKPETHBIM
LTYMOBEIM XapaKTCPUCTHKAM W OTpEAeasAeTcd BAapUAHT 3allOHEHWS OKOHHBIX
(IBEPHBIX) IPOESMOB B HAPYKHBIX CTEHAX, PEKOMEHIOBAHHOTO TEPPUTOPHAIBHBIM
Karaymorom yist CTpOUTENBLCTBA B I'. MOCKBE.

Hecymmue >xene300eTOHHBIE KOHCTPYKIMH, B TIEPBYIO O4YEPEIb, HEPEKPHITHS,
JIOJDKHBI AIMETH PEIIeHHAs, TTO3BOJIAIOMINE HEMOCPEACTBEHHO MPOU3BOJUTD Ha HUX
KJIaJIKy HAPY>KHBIX CTEH U3 00JIETYEHHBIX KEPAM3UTOOETOHHBIX OJIOKOB U HAIEKHO
KPCIHTH ¢¢ K IUTHTAM TICPEKPHITHIf 1 HeCyIuM cTeHaM. [Ipu Gonbmmx mpoietax
mepekpeiThii  (6oyee 3,6 M) TIpH HEOOXOOUMOCTH CJEYeT IpeAycMaTpuBaTh
KOHTYypHbIe Oanku wiau pedpa, 00ecneunBarOIHe AOTIOHUTENLHYIO OMOPY HJIH
JKECTKOCTh KPAeBbIX YYaCTKOB IUIUT NEPEKPBHITUH MMOJ HAPYKHBIMU cTeHaMu. [1pu
COOTBETCTBYIOINEM OOOCHOBAHHMH ILTUTHI MEPEKPHITUIL OONBIIMX TPOJIETOB MOTYT
W3rOTABIIMBATLCS € NPEJHANPDKEHHOM apMaTrypoid, B 4YaCTHOCTH, B BHAE
CTPYHOOETOHHBIX OPYCKOB.

B cnyvac onmmpaHWs HAapy>KHBIX CTEH HEIOCPEACTBEHHO HA Kpail IITATHI
MEPEKPLITUS. B TOCHEAHEH MPEAyCMaTPUBAKOTCA  «OKHA», 3alOJIHACMBIC
BKJIAJBIIIAMA W3 MUHEpampHON Barbl. Kpait mepekpeITHs HE MOXOMUT [0
HapY>KHOM TOBEPXHOCTH CTeHH Ha 30 MM; 3TOT 3a30p 3alOJNHAETCS TIPH
OOJIMIIOBKE  KUPNHYOM  JICKOPATUBHBIMH  ITUIMTKAMM WM IUIACTHHAMM,
BEIPE3aHHBIMHA W3 KMPITMYA, a TIPH OIITYKATypUBaHUHA (acama — mMTyKaTypKo#.

B ciydae ycuiieHus kpas TUIMTHI JOTIOJHUTEILHBIMHA OTIOPHBIMH OajikaMu
TaBPOBOTO CCUYCHHUS «OKHA» YCTpauBalOT B mojkax Oajgok. Ilpu OGankax
IPSAMOYTOJIBHOTO CEYEHUS, a TAKXKE NPH HAIWYMM Y LT peGep TETIon30IALus
YCTPanuBaeTCsl ¢ HAPY>KHOM CTOPOHBI OATOK Wl pebep.

COopHbie OMOpHbIE OalIki MOTYT ONUPATHLCS HA BBICTYNBI TOMEPEUYHBIX
HECYINMX CTEH, a IPH HEAOCTATOYHOMN AJIMHE MONEPEYHBIX CTEH - Ha COOPHBIE WITH
COOpPHO-MOHOJIATHBIE ~ KOJIOHHBI-TIAISICTPEI, TIPUCTBIKOBAHHBIE K  HAPY>KHBIM
CTeHaM.
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TonmuAa AT MEPEKPHITAL B KPYIHONAHEIBHBIX XKIWIBIX U OOIIECTBEHHBIX
s3ganuax 140, 160 MM; B 3aHUsIX M3 MOHOJIUTHOTO Jkene300eroHa — ot 160 mo 250
MM (B 3aBUCMMOCTH OT I11ara HECYIIHX CTEH).

KoHcTpyKkumy BHYTPEHHUX HECYIUX CTECH NPHUHUMAIOTCS MPH KOHKPETHOM
MPOEKTHPOBAHWH.

Henecynipe HapyHbi€ CTEHBl MOJITRKHO ONMPAIOTCS HA IEPEKPBITHS.
Hapy>kHble CTEHBI MpEAyCMaTpPUBAIOTCSA CIOHCTOM KOHCTPYKLMHM ¢ BHYTPEHHUM
cnoeM M3 objeryeHHbIx kepam3utobeToHHBIX Onmokop CKLI, cpemHuM cioem w3
3(EKTUBHOTO YTEMNUTENS U HAPY>KHBIM OTACIOYHBIM CI0EM.

Buytpennwmit cioi m3 OmokoB CKI (cTeHOBBIE KaMHHM LIEMEHTHBIE) MO
I'OCT 6133 mpenaycmarpupaetcss TonmuHOM 190 MM (OOMH JIOKKOBBIH Psm).
BHYTpeHHSIS NOBEPXHOCTD KKK IITYKATYPUTCS.

HapykHBIif clOoif  MOXKET BHINONHATBCS B TPEX BapuaHTax: U3
OOJIMIIOBOYHOTO KMPMHYA, INTYKATYPKH, C BEHTUIIMPYEMBIM SKPaHOM.

Kupnuunas OONMIIOBKA BBIMOJHACTCS W3 OONMIIOBOYHOIO KHPIMYA
TOMIIHHOM c1og 120 MM ¢ MIOTHOCTBIO Knamkn 1600 kr/m®. OGIHIIOBKY KPEHsT K
KJTajgke m3 OJOKOB KOPPO3MOHHOCTOMKAMH THOKAMH METATMYECKUMH CBS3SIMHU
(D4mwM, yeraHaBauBacMbeIMU depe3 600 MM mo BeicoTe (3 psijga OIOKOBR) ¢ IIarom
800-1000 MM, 3aMOHOJNMYMBACMBIMH B TOPH3OHTAIBHEIC IOBEI OOJNWIIOBKHA H
knankd. CBs3H aHKEPYIOT CETKAMH M3 KOPPO3HOHHOCTONKOMH MPOBOJIOKH (J4 MM.

B cioywyae omrykarypuBaHus ()acaja OCHOBHBIM PEIICHHEM SIBISACTCS
mrykarypka TomumHoi 10-12 MM TO ceTke W3 CTEKIJIONMIacTHKa TEMEHTHO-
MECYaHBIM WM  CMELIAHHBIM ~ PAacTBOPOM € TOCIECAYIOUICH  OKPAaCKOH
aTMOCEPOCTOMKAMH ~ COCTaBaMH. BO3MOXKHO  TIpAMEHEHHE  HAKJIATHBIX
JCKOPATUBHBIX DJICMCHTOB M3 TUIICA, KOMIIO3UITAOHHBIX MATCPUAIOB U OP.

IIpu o6miuoBke (acaga KUPOMYOM B KAYECTBE YTCIUUTENA MPHUMEHSIETCS
neHonoymcTHpon /=40 kxr/M° TonmmmHOW 190 MM C  pacceuKaMH W3
MHHEPAIOBATHBIX IMT »=80 Kr/M> B YpPOBHE MNEPEKPHITHIA, IOJ OKOHHBIM
TIPOEMOM | HaIl HAM.

B cnyuae omrykarypuBanusi (acajia B 37aHUAX BBICOTOM 10 12 sTaxkeii B
KQ4ECTBE YTEIUIMTENS IPUMEHAETCS IEHONONMCTHPOn ¥ =40 Kr/mM> TONMHOM
150 MM ¢ pacceuyKaMM W3 MHHEPAIOBAaTHHIX MuT »=80 xr/M’ B ypOBHE
MEPEKPHITHIA, MOJ OKOHHBIM NPOEMOM W HaJ HUM. B Goliee BBICOKMX 3[aHUAX B
Ka4eCcTBE  VTCINIMTENS  NPUMEHSIOTCS  TOJABKO  MHHEPAIOBATHBIE  IUTUTHI
¥=175 xr/mM> TonmumHoii 150 MM.

B cmydae ycrpoiictBa Ha Qacaie BEHTHIMPYEMOTO JKpaHa B KauecTBe
VTEIUTMTENS IS 3AaHui JIF000H 3TAKHOCTH MPUMEHSIOTCS MHHEPAIOBATHBIC
wthl ¥ =110 kr/m® Tommmuoi 150 Mm.

B 00mem cinyvae npu Apyrux KOHCTPYKLHUSAX W MaTeprualiaX Hapy>KHBIX CT€H
TOJIIMHA TETUIOM30JIALIMOHHOTO CJI0S ONMPEAETSAETCS TEMIOTEXHUIECKHUM PacueToOM
[0 METOMKE, npuBeAcHHOHA B [Tpunoskenun T, ¢ ydeTom ocobeHHOCTEH 00BEMHO-
IUTAHAPOBOYHOTO U KOHCTPYKTUBHOTO PELICHHUS 3IaHHSL.

Hag npoemamm B ciayyae OTCYTCTBHS B IJIMTaX TNEPEKPHITHIA
JIOTIONHUTENIBHBIX OHOPHBIX OanoK WM BBICTYNAIOUMX pebep YKIaabIBalOT
3KeNe300€TOHHbIEC MEPEMBIYKHU, & MTPU HAINUMK OATOK UK pedep OHU BHIMONHSIOT
ONHOBPEMEHHO M (YHKIMH mepeMbruek. Beicota ceuenus mepembrack 140 mMm
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CTaHJapTHAsI, OIMPHUHA € B CBA3U CO CNEIM(HUKOM CIOUCTBIX CTEH MpuHsATa 60 H
90 MM.

AHTUKOPPO3HOHHAA 3alluTa 3aKNafHbIX JeTaleld W CBs3ed B y3max
COTMPSLKEHHS HAPYXKHBIX CTEH ¢ BHYTPEHHUMH KOHCTPYKLMSIMH U MEXKAY CIOAMHA
HApYXXHBIX CTe€H ocyuecTisiercss B cootBerctBum ¢ CIT 28.13330. Bo Bcex
CllydasX 3aKjamHbIe [ETaad, KPOME TOrO, JOIDKHBI OBIThH 3AIUMIICHBI CIOEM
IIEeMEHTHO-TIECUaHOTO pacTBopa (Ha TOPTIAHAUEMEHTE) Mapkd He Hipke 150
TONIIMHON HEe MeHee 20 MM.

PaboThI 0 BO3BEICHHUIO CTEH M3 0OIErYeHHEIX KepPaM3UTOOCTOHHBIX OI0KOB
CKL BBINONHAOTCA MO YTBEPXKICHHOMY MPOEKTy mpousBoAcTBa pador (IIIP),
pazpabarsiBaeMoMy ¢ yaetoM Tpebosanmit CIT 48.13330 m CI1 70.13330.

ITpuBs3Ka KOHCTPYKTUBHBIX PEUICHHH MOXKET H3MEHATCS B 3aBHUCUMOCTH OT
0cOOEHHOCTEH TPOSKTHPYEMOTO 0OBEKTA.

B mocobmm He TPHBOMATCS TOPSNOBKH  KJIAAKH,  SIBJISFOIIHECS
00s13aTeNEHBIMI B KOHKTPETHOM ITPOCKTHPOBAHHUH.

IMocobue He YCTAaHABIMBACT TAKKe MPHHIUIIOB Ha3HAYCHWS OCEH 3MaHMs,
KOTOPOE SABNSAIOTCS OOMIMME, a UIs HApyXXHBIX CTCH HA3HAYAIOTCS, WCXOAS M3
0COOEHHOCTEM MPOEKTA.

INocobue mpenmnonaraer pa3paboTKy HECYLTMX KOHCTPYKIHMH 3IaHMI TONBKO
NOC/IE IPHHATUS PEIieHni 0 (opMe M KOHCTPYKIMH HAPYKHBIX W BHYTPEHHHX
CTEH.



5 Tpe6oBaHMA K MaTepuanam n n3aenmsam

5.1 Kepam3nt

Mo cBouM (M3NKO-MeXaHU4YeCKMM MoKasaTensMm KepamsnT  [JOJIKEH
cooTBeTcTBOBaTb TpeboBaHusamM FTOCT 32496 n FTOCT 32497.

Kepam3nToBas TexXHOMOrMA rMo3BoOISeT NoayyaTb LWMPOKYHD HOMEHKNaTypy
KepamM3nTOBOr0o rpaBus B 3aBUCMMOCTU OT €ro HacbIMHON MN/IOTHOCTU M NPOYHOCTK:

- 0c060 Nerkuin rpaBuin - C HacbIMHOW MNOTHOCTbK y = 100-250 Kr/m3,

npouHoctbio R =0,5-0,7 MIMa;

- nerkuii rpaBuii - y = 250-500 kr/m3, R=0,7-2,5 MNa;

- rpaBuii ¢ NOBbIWEHHOW NPOYHOCTbIO - Yy >500 Kr/m3, R = 2,5-10,0 MMMa.

B 3aBMCMMOCTM OT pasMepa 3epeH KepamM3uTOBblii  3amofIHUTENb
n3roTaBnMBalT creayrowmx Gpakuuii: oT 0 4o 5 MM - Kepam3MTOBbIA MeCcoK
(apobneHblt MM 06xuroeblin); oT 5 go 10 mm; oT 10 go 20 mm; oT 20 Ao 40 mm.

CooTHOWeHUs MeXAY  HacbIMHOWA NAOTHOCTbIO N MNPOYHOCTbIO
KepamM3nToBOIro rpaBus v WebHa npeacTtaBneHbl B Tabnuue 5.1.

Ta6nuua 5.1 - Co0OTHOWEHWE MeXAY HacCbIMHOW MAOTHOCTbKD W MPOYHOCTbIO
Kepam3uTta

HacbinHas Mapka nc3 [MpoYHOCTD, Mapka o
HanmeHoBaHue HacbINHOM MPOYHOCTH, He
NAOTHOCTb, Kr/mM3 MMa
NAOTHOCTU MeHee
Kepam3uToBbIii rpasuii Cs. 100 go 150 M150 Jo 05 Mnis
« 150 «200 M200 o 05 nis
& « 200 «250 M250 0,5-0,7 Mn2s
« 250 «300 M300 0,7-1,0 M35
« 300 «350 M350 1,0-15 nso
« 350 «400 M400 1,0-1,5 rnso
«400 «450 M450 1,5-2,0 n7s
«450 «500 M500 2,0-2,5 M100
« 500 «600 M600 2,5-3,3 Mi25
« 600 «700 M700 3,3-45 M150
«700 « 800 M800 4,5-55 200
« 800 « 900 M900 5,5-6,5 M250
«900 « 1000 M 1000 6,5-8,0 N300
« 1000« 1100 M1 100 8,0-10,0 M350
« 1100« 1000 M1200 6onee 10,0 1400
Kepam3uToBblii webeHb Cs. 100 go 150 M150 4o 0,5 rnis
« 150 «200 M200 4o 0,5 nis
wigagrftek «200 «250 M250 4o 0,5 nis
«250 «300 M300 0,5-0,6 nas
«300 «350 M350 0,6-0,8 Mso0
«350 «400 M400 0,6-0,8 rnso
«400 «450 M450 0,8-1,2 nrs
«450 «500 M500 1,2-1,6 1100
«500 «600 M600 1,6-2,0 Mni2s
«600 «700 M700 2,0-3,0 M50
«700 «800 M800 3,0-4,0 1200
« 800 «900 M900 4,0-5,0 M250
«900 «1000 M 1000 5,0-6,0 M300
« 1000« 1100 M1 100 6,0-7,0 M350
« 1100« 1000 M1200 7,0-8,0 400
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JIns kepamM3uTa XapakTepHBl aTMOC(EpOyCTOWYMBOCTB, HOITOBEYHOCTD,
M0Xapo0e30MacHOCTh, HE TOPIOY, HE CONCP)KUT KOPPO3HOHHBIX KOMIIOHEHTOB,
O6HOCTOCK (HE MOIACTCS THUCHHUIO, PA3BUTHIO TAPA3WTOB), HE UMEET 3armaxa, He
o0nagaeT CrmocOOHOCTHIO BCTYNaTh B XMMUYECKHUE PEAKIUHM C APYTHMMHU BHAAMHU
MaTEPUAIOB, UMEET BBICOKYIO CTEIEHDb TEIUIOBOM WHEPIMH H BHICOKHH YPOBEHb
aare3Wd CO CTPOUTENHFHBIMH CMECSMH UM pPacTBOpamu, OOJIANAECT XOPOIIMMU
3BYKOW3OJMPYIOIIMMH CBOMCTBAMHM, TMO3BOJIAET MATEpUaly U KOHCTPYKLHMSM,
W3TOTOBJICHHBIM M3 HETO, «JIBIIIATHY.

OTnuunuTebHOH OCOOCHHOCTBIO KEepamM3uTa OT JAPYTUX MOPUCTBIX
3aMOJIHUTEJIEH SABJIAETCS €r0 BHICOKAsi MPOYHOCTh MPU MAJIOH MJIOTHOCTH.

KepaM3uTOBBIif  TpaBHii B 3aCHIIKE  XAapPAaKTEPU3YETCd  HHU3KUM
K03 PUIIEHTOM TETIONPOBOAHOCTH.

OCHOBHBIE  3HAYCHHS  TEIIOPU3WYCCKHMX  XapPaKTCPUCTUK  TpaBHs
KEPaM3UTOBOTO B 3aCHINKE MPUBEACHBI B TAOIHMIE 5.2.

Tabnuua 5.2 — PacyeTHBIE TEMIOTEXHUYECKHUE MTOKA3aTENN KEPAM3UTOBOIO IPaBUs
B 3aCBIIKE

HamnmenoBanue nokasaresns 3HauCHUS NOKA3aTeNd
Hacrinaas nioTHOCTS, Kr/M? 150 200 250 300 350 400 450 500 600
Kosdpdurmenr
temionposoaHocTH, B1/(M-°C)
B CYXOM COCTOSIHHH (o) 0,08 10,090 {0,099 (0,108 |0,115 | 0,12 | 0,13 | 0,14 | 0,14
B yCIOBHAX dKCIutyarammu A (h,) | 0,09 | 0,10 | 0,11 | 0,12 0,125 | 0,13 | 0,14 | 0,15 | 0,17
B ycnoBHsx akcmnyarauu b (b)) | 0,10 [ 0,11 | 0,12 | 0,13 | 0,14 | 0,145 (0,155 | 0,165 | 0,19

Y nenpHAs TEMIOEMKOCTD B CYXOM

cocrostauu Co, kKIDx/(xr-°C) 0,34

Koaddurment

MaPONPOHALIAEMOCTH |L, 0,28 | 027 026 | 025 |0.245 | 024 0235 | 0,23 | 023
mr/(m-u-Tla)

Kosbdurpent rennoycsocHus
mpu iepuoae 24 u, Br/(m?-1):

B YCIOBHAX SKCIUTyaTanuu A(s,) 1,1 1,16 | 1,22 | 1,56 | 1,72 | 1,87 | 2,06 | 2,25 | 2,62

B ycnoBuax skcmtyarauun b (ss) | 1,15 | 1,24 1,3 1,66 | 1,86 | 2,02 | 222 | 241 | 2,83

PacueTHOE MaccoBOE OTHOLICHHE
Blary B Marepuane, %:

B YCJIOBHAX dKCILTyaTaruy A(ma.) 2

B YCIOBHAX dKCIuTyarauus b (ms)

TpeOoBanus K NOKa3aTelsM KauyecTBa KEPaM3UTOBOTO TPaBUA M INEOHS,
XapakTepU3YyIIIEr0o  €ro  JOJroBeYHOCTh,  Hopmupytorcs  ['OCT 32496,
I'OCT 32497 v npuseacHbI B TaOMMIE 5.3.
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Tabmuma 5.3 — TpeGoBaHMA K MOKA3aTelsM KadecTBa KEPAM3UTOBOIO TPaBHS U
meOHs

EnuHunIm: OITyCTHMBIC
Haumenosanue nmokazarters AMHHIL HAomy
H3MCPCHUSL SHAYCHU
o Konmuectso
Mopo30CTOMKOCTE, HC MEHEE 15
’ LIFKJIOB
ToTeps maccel, He Oonee:
nocie 15 LuKIOB MOTIEPEMEHHOTO 3aMOPAXKHMBAHUS M OTTaHBAHUS % 1o mMacce 3
MOCTIE 3 IMKJIOB B PACTBOPE CEPHUCTOTO HATPHA 8
TMoteps maccsl, He Gonee:
TIPH KUITSTICHAN o 5
% 1o Macce
MPY IPOKATHBAHUI -
IpU CUWIMKATHOM pacrianc -
CozaeprxaHue BOJOPACTBOPUMBIX CEPHUCTBIX H CEPHOKUCIIBIX
ACh ¢ BOAOP P p P % 1o mMacce 1
cocauHeHuM B nepecuete Ha SOs, He Goee
KoadduuueHt pasmsaraeHus, He MEHEe - 0,75
CozeprxaHue pacKOIOTHIX 3¢PEH, He oiee % 1o mMacce 15
Bogomnornomenve B TeucHue 1 gaca, He Gomee:
10 M400 30
% 1o macce
ot M450 g0 M600 25
ang M700 u M1000 20
Koatduuuert dopmer 3epeH, He Goee - L5

5.2 Kepam3urTo0eToH

KepamautoOeToH nomkeH yaosnersopsith Tpebosanusm ['OCT 25820.

Kepam3nto0OeToH Mo 0CHOBHOMY HA3HAUEHHUIO MOJPA3ACIISAIOT HA:

—  TCIUIOU3OJISLIMOHHBIHA;

— KOHCTPYKIMOHHO-TEMION30ISAMOHHBIN;

— KOHCTPYKLUOHHBIH.

ITo cTpykType KepaM3UTOOETOH MOAPA3/ICISIOT HA:

— ILIOTHBIM,

— TIOPH30BaHHBIM,

— KPYIHOIIOPUCTEII.

ITo cmocody mopoobpazoBaHus KEPaM3UTOOCTOH MOAPA3ICIIIOT HA OCTOHBI,
[IOPH3YEMBIE:

— TICHOIA;

~ BO3JIyXOBOBJIEKAOIIAME TOOABKAMHU.

TepMuHbl K OIpPEAEICHMS BHUIOB KEPaM3MTOOETOHA NPUBEACHEL B
I'OCT 25192.

K Tennou3onsamuoHHOMY KEpaM3WTOOETOHY CIIEAYeT OTHOCHTh O€TOHBI
KPYTMHOMOPHCTOR ¥ TIOPH30BAHHOM CTPYKTYP TIOTHOCTEIO 200-500 Kr/m> K1accos
no mpounocTr B0,5-B2,0.

K KOHCTPYKIIMOHHO-TETION30JISIIIMOHHOMY OeTOHY OTHOCST
KepPamM3UTOOETOH IUIOTHOH M NOPU30BAHHOW CTPYKTYp miIoTHOCTHIO S500-1400
kr/m> KnaccoB 1o mpounoctd B1,5-B10.

18




K KOHCTpPYKIIMOHHOMY O€TOHY OTHOCAT KEPaM3UTOOCTOH ILJIOTHOM
CTPYKTYpBI IWIOTHOCTBIO 1100-2000 kr/M? KiaccoB mo npouroctu B12,5-B40.

Kepam3uToOeToH coueTaet B ceOe Takue CBOMCTBA, KaK MPOYHOCTh, BHICOKAs
MOPO30CTOMKOCTb, JOJITOBEYHOCTb, IKOJOTMYHOCTh, HHM3Kas JKCILTyaTalMOHHAs
BII&KHOCTb, OTHECTOHKOCTh U MOKapoO€30MacHOCTb.

[ToBBillIEHHAs ~ OSKCIUTyaTallMOHHAs  HAJEKHOCTb  KEPaM3UTOOETOHA
00yCJIOBJI€Ha COXPAHEHHMEM WCXOJHBIX TEXHOJOIMYECKUX CBOMCTB Ha BCEM
MPOTSDKEHUH DKCIUTyaTalliy 3/1aHUi, COOpY>KEeHM M 0e3 Kakux-mmbo peMOHTHO-
BOCCTAaHOBUTENBHBIX padoT.

TennoTexHUUECKHE MOKA3aTeNI KEPaM3UTOOETOHA Ha KEPAM3UTOBOM TECKE
YCTaHABJIMBAIOT JKCMEpUMEHTAIbHO WM npunumaioT mo CIT 50.13330 (cwm.
Tabyuny 5.4).

Tabmmmna 5.4 — TemnoTexHnyeckue NoKa3areyid KepaM3uTo0eToHa

HaumenoBanue
ToKazaTessl, €. U3M.

3Ha4YcHHS ITOKa3aTelst

Cpe/tHsst INIOTHOCTD,
Kr/m3

Kospdmment
TEIUIONPOBOTHOCTH,
Br/(m-°C)

B CYXOM COCTOSTHUH
(ko)

B YCIIOBHSIX
skcruryatamui A (ha)

B YCIIOBUSX
skcruryatanm B (As)

VY nenmpHas
TEIUIOEMKOCTD B
CYXOM COCTOSIHUM
Co, xJx/(xr-°C)

0,84

Koadpdrmment

300 400 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 [ 1500 | 1600 | 1800

0,11 0,12 | 0,14 [ 0,16 | 0,19 | 0,21 | 0,24 | 0,27 | 0,32 | 0,36 | 0,41 | 047 | 0,52 | 0,58 [ 0,66
0,115 ] 0,130 | 0,16 | 0,19 | 0,22 | 0,24 | 0,28 | 0,33 | 038 | 0,44 | 0,5 0,56 | 0,61 0,67 0,8

0,140 | 0,170 | 0,22 | 0,25 | 0,28 | 0,31 | 0,36 | 0,41 | 0,46 | 0,52 | 0,58 | 0,65 | 0,72 | 0,79 [ 092

napompormaeMocTy | 037 | 033 | 03 [026 | 023|019 017 0,14 | 0,12 | 0,11 | 0,1 | 0,098 | 0,094 | 0,09 | 0,09

W, Mr/(m-u-ITa)

Kosdpdmment
TEIUIOY CBOSHUS IIPH
nieprofe 24 4,
Br/(M? u):

B YCJIOBHIX
SKCIDTyaTaryu A(sa)

B YCJIOBUSIX
SKcIuryatanuu b (ss)

PacuetHO€ MaccoBoe
OTHOIIICHVIE BJard B
Marepuaile, %:

B YCIIOBHSIX
SKCIUTYaTaliM A(®a)

B YCIIOBUAX

skcIutyarauym b (ws) 10

Ha ocHOBaHHMH OTIBITa MPUMEHEHHS KEPAM3UTONICHOOECTOHA B CTPOUTEIIBCTBE
1 00paboTke OOJBIIOr0 YWC/Ia SKCOCPUMEHTAIBHBIX JAHHBIX YCTAHOBJIEHO, YTO
UCKJIIOUYEHNE H3 COCTaBa KEpaM3UTOOETOHA KEpaM3WUTOBONO NECKAa W 3aMEHa
PACTBOPHOM YacTh OETOHA HA MOPU30BAHHBIN LIEMEHT JAET BO3MOXKHOCTh CHU3HUTH
IJIOTHOCTE Kepam3uTo6eTona Ha 150-200 Kr/M>, B 3aBUCMMOCTH OT HACBHITHOM
TUIOTHOCTH M TMPOYHOCTH KEPAM3UTOBOIO I'paBUsi, NMPH COXPAHCHUHM IIPOYHOCTU
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1,75 2,15 | 2,55 3,03|343 383|444 | 503 57 1636 | 706 | 7,75 8.4 9,06 10,5

222 | 272 | 325378427 | 477 |545] 6,13 | 685 | 7,57 | 84 9,14 | 996 | 10,77 | 12,33




KepaM3uToOeTOHa Ha ckarhe. IIpH 3TOM CHIKAeTCd COPOIMOHHAs BIKHOCTH
kepam3utobeToHa Ha 2-4 %.

Ha ocHOBaHWM MHOTOYMCIEHHBIX 3KCHEPUMEHTANBHBIX JaHHbx HUMKD,
ITHUUO bxwmnma, [THUHUCenbeTpost W Ap. opraHm3ammii m HX 00paboTKH
YCTaHOBIICHO, 41O pacueTHbIC TernoQusnyeckue XapaKTEePUCTHKH
KepamM3uTOOETOHa MOTYT MPUHUMATHCS MO TAOiMUE 5. 5 MM yCTaHABIMBATHCS
SKCHEPAMEHTAITBHO.

KepamsuronenoOeron  d(QdexruBeH B MOJHOTENBIX — ONOKax W3
KEPaM3UTOBOTO TPaBUs U IIECOHS.

Tabmuma 5.5 — PacueTHble TCIUIOTCXHUYECKHE TOKAa3aTeNu Kepam3uToOeTOHA
TOPU30BAHHOM CTPYKTYPHI (KEPAM3HTONECHOOETOHA)

HanmeHoBaHNE OKA3aTENS, €. U3M. 3uHagcHS MOKa3aTenst
CpeAHss IOTHOCTB, KI/M 400 | 500 | 600 | 700 800 | 9000 | 1000
Kosddument reronposoasocty, Br/(m-°C)
B CYXOM COCTOSIHHHE (o) o011 | 0,12 | 0,13 | 0,15 | 0,17 | 0,20 | 0,23
B YCIOBHSIX OKCIUTyaTaud A (Aa) 0,12 | 0,14 | 0,16 | 0,19 | 0,21 | 0,24 | 0,27
B ycnoBwsIX okciutyarauid b (hes) 0,15 |1 0,18 | 0,21 | 0,24 | 0,26 | 0,31 | 0,36
V 1enpHas TEIIIOEMKOCTb B CYXOM COCTOSIHHH 0.84
Co, xIx/(xr-°C) ;
ﬁ?j‘g‘%{“ﬁgm MAPOPOKHLACMOCTH H, 0275 | 0,245 | 0215 | 0,195 | 0,185 | 0,165 | 0,125
KoaddumeHT TeroycBoeH s IpY NIEPHOIE
24 g, Br/(m? ):
B YCIOBISIX SKCIUTyaTauuu A(s,) 2,03 | 2,36 | 286 | 2,99 | 3,36 | 3,87 | 4,58
B YCIOBWSIX 3KCIUTyarauuu b (ss) 246 | 293 | 335 | 3,74 | 445 | 5,03 | 599

Pac4eTHOE MacCOBOE OTHOLICHHC BIIarH B
Marepuaie, %:

B YCIOBISIX SKCIUTyaTanud A(w.) 4

B YCIOBWSIX 3KCIuTyarauuu b (ws)

JUTs yMEHBLICHHUS IDIOTHOCTH O€3 CHWDKEHHsS HPOYHOCTH, YITy4IICHHsS
Termmo(U3NIECKHX XAPAKTCPUCTUK KEPaM3UTOOETOHA Ha KEPAM3HTOBOM IIECKE
PEKOMEHAYETCS 3aMEHATh YaCTh KEPAM3UTOBOIO NecKa (OPUEHTHPOBOYHO 10 25%)
TPaHyJIMPOBAHHEIM MOIMCTHPOJIOM C KPYIMHOCTHIO 3epeH He Gonee 5 MM. B stoM
cilydae ILTOTHOCTE KePaM3UTONOIUCTHPONOeTOHA CHIbKaeTcs Ha 80-180 kr/m®, a
TEIUIOMPOBOAHOCTb M COPOIMOHHBIE CBOWCTBA yilyurnatoTcs Ha 10-15%.

5.3 Kpynnonopucrslii (0ecrniecuanblii) KepaM3HTOOETOH

TpeOoBaHus W TIOKa3arelud KavecTBa KEPaM3WUTOOETOHA Ppa3IHYHBIX
CTPYKTYp JOJDKHBI coOTBeTcTBOBaTh TpeOoBaHusaM I'OCT 25820. TpeGyembie
CBOlicTBa 00ECIEUMBAIOTCA BBIOOPOM  COOTBETCTBYIOIMX MAaTE€pPUATIOB |
ONTHUMHU3AIKEH TEXHOJNOTHH WX TMOJYyYEHUs MO0 KPHATEPHAM  TEXHHKO-
SKOHOMHYECKO# 3P (HEKTHBHOCTH.
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He wmeHee d3(¢ekTHBHBIM CrMOCOOOM H3TOTOBJCHHS M BO3BEICHUA
TEIUTO3HEProd((GEKTUBHEIX OTPAKTAIOMIX KOHCTPYKIMM 3/[aHWil pa3TMIHOTO
Ha3HAYCHUS ABJISCTCS MCIOIB30BAHUE KEPAM3UTOBOTO IPaBHs OAHONH KPYIHOCTH B
KPYITHOLIOPHCTOM KepaM3UTOOETOHE.

B cBs3u ¢ 3TUM BO3POC MHTEPEC K KPYIMHONOPHCTOMY KepaM3HTOOETOHY,
MOIy4aeMOMY IO HOBOH TEeXHOJNOIMH. beTOH MOay4aloT B CHELHAIBHOM
KaICyasarope 3a cuer OOBOJAKWBAHWS 3epeH KepamM3WTa IIEMEHTHBIM MOJIOKOM.
KpymHOMOPHUCTEIT KepaM3UTOOETOH aBTOpaMU pa3pabOTKM HA3BaH TEPMHUHOM
«KATICUMET».  CyuectByloT M JAPYrde  TEXHOJOTUM  TOJIy4YECHUS
KPYIHOMOPHCTOr0 KepaM3uToOeTOHa. B YaCTHOCTH aHAJIOTWYHAS TEXHOJOTHS
paspaborana B AO «HUHKepam3ur».

B kpymHONOpHCTOM (GecriecuaHoM) KepaM3uTOOETOHE OTHOCHTEITBHAS HOJIT
PacTBOPHOM 4YacTW CYIIECTBEHHO YMCHBINACTCS W BO3AYX 3alONHAET BCHO
MEX3EPHOBYIO TIYCTOTHOCTh KPYIHOTO KEPaM3HTOBOIO TpaBUs, MHOKPBITOTO
TOHKAM CJIO€M IIEMEHTHOTO KaMHsl.

Kak u3BecTHO, BO3AYX SBISETCS CaMbIM JTyYILIAM TEIUIOU30JIITOPOM, TaK Kak
3HAUCHHE ero ko3 duumrenta TETUIONPOBOJHOCTH COCTaBJIsET
Asosn. = 0,0259 Br/(M-°C) mpu Temneparype ¢ = 20°C. B BO3AyIHBIX HOpax
mepesaya TeIla OCYLICCTBIAETCS IMyTEM TEIUIONPOBOAHOCTH, KOHBEKIMH W
W3NyUeHWs. 3HauCHWEe OSKBUBAICHTHOTO KOd((HIMEHTa TEIMIONPOBOAHOCTH
BO3/1yLLIHO# NPOCIIOMKK onpenensercs mo Gopmyie:

Py =Ny "€ +0O, -0,
rae A, — 3HaueHHe ko3 dHIMeHTa TEIIONPOBOIHOCTH Bo3AyXa, BT/(M-°C);
g, — KO3((UUHEHT, VUNTHBAIOMMNA BIMSHAC CCTECTBCHHOW KOHBEKIIHH,

g =1;

o, — Ko3hdurment rennoorade u3ayuenueM, Br/(m-°C);

8 — TommmMHA BO3AYUTHOW TPOCTOWKW, paBHAs CpPEIOHEMY pa3Mepy
BO3AYIIHOHN HOPBL, M.

CpemHsis yCTAaHOBMBLIAACS BIKHOCTb O€CHECYAHOTO KEPaM3UTOOETOHA
cocrapigeT Jaumb 2-4%. OT0 O0OBACHACTCA TEM, YTO OCHOBHas Bjara B
KepaM3UTOOETOHE CONEPIKUTCS B IEMEHTHOM KaMHE.

TIpuMeHeHrEe KPYMHOMNOPUCTOr0 KepaM3UTOOECTOHA MCKIIIOUAET MpOOIEMBI,
CBSI3aHHBIC ¢ TICPEYBIAKHEHHEM OIPAXKIAFOIINX KOHCTPYKIMH, obecreurnBas npy
3TOM BBICOKUE [TOKA3aTEIN TEILIO3ALIUTHI 3aHUI U COOPYKEHUM.

Crenyer  OTMETUTb  CIEAYIOIIME  OCOOEHHOCTH  KPYMHOIOPUCTOIO
OecriecyaHOr0  KepaM3WTOOETOHA: TMPOCTOTY  ABYXKOMIIOHEHTHOTO — COCTaBa
TBepHOi dYacTH OETOHHOH cMecH, HEOOIBIIYI0O OOBEMHYI0 MAcCy;, XOPOILYIO
3BYKOU30JIALHUIO, Xopouiie TCIJIOU30JIAIUOHHEBIC CBOﬁCTBa; BBICOKYIO
BO3IyXOIIPOHUIIAEMOCTh; BBICOKYI0 OTHECTOMKOCTh (Oomee 2 4); Xoporme
KOHCTPYKTHBHBIE CBOMCTBA; BEICOKYIO DOKOJOIMIECKYIO YACTOTY.

KpynHONOPHCTBIH ~ KEPaM3UTOOETOH  PEKOMEHAYETCS MPHUMEHSATh, Kak
OpaBIWIO, B HEAPMHPOBAHHBIX JJIEMEHTaX KOHCTPYKIHWL. ApMHpOBaHWE
JOIYCKACTCS JIAIIF KOHCTPYKTHMBHOE NpPU COOMIOACHHH TPEOOBAHMM 3allUThI
apmarypsl ot kopposuu ro CIT28.13330.
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Kpynnonopuctsrit KepaM3UTOOETOH XapaKTEPU3y €TCA BBICOKOM
BO3/yXOMPOHULAEMOCTHIO M MPOAYBAEMOCTEIO. [IpH HATWYMU HEONarompHsTHEIX
VCIOBHI  SKCIUTyaTaliil HAPYXHBIX OTPAKAAIOIINX KOHCTPYKIMH (CHIBHBIE
JIOXK/TH, BETPa) BO3MOXKHO BIIATOHAKOILICHUE B HAPY KHBIX CTEHAX, MOKPBITHIX, YTO
HEOOXOJMMO YYMTHIBATL NPU IIPOCKTUPOBAHUM W OKCIUIyaTallud 3MaHU U
COOPYKEHHMHA, a TakxKe yAeNaTh OOJNBIIOS BHUMAHNUE K 3a/€NIKE CTHIKOB U aAre3un
3aIUTHO-OTAENIOYHOTO CI0S K KPYITHOIIOPHCTOMY OETOHY.

KpymHomopreTelit  (GecniecuaHslif) KepamM3HTOOETOH JOIDKEH OTBEUaTh
tpebosanusm ['OCT 25820.

PacuetHble  Temno(QU3UMYECKUE ~ XAPAKTEPUCTHKH  KPYNHOIOPHCTOIO
(Gecrniecuanoro) KepaM3uTOOETOHA MPUBEACHLI B TA0NULE 5.6.

Tabnuua 5.6 — Tennodu3uyeckue XapakTEPUCTHKA — KPYIHOIOPHUCTOTO
(Gecrecuanoro) kepam3nToOeToOHa

HanvieHOBaHMe moKasaTes, €. U3M. 3HAYCHUs TOKA3ATEIIAL
CpeaHsIst INOTHOCTB, KI/v> 200 | 300 | 400 | 500 | 600 | 700
Koaddument termonposoasocty, Br/(m:°C)
B CYXOM COCTOSIHHH (o) 0,085 | 0,095 | 0,105 | 0,120 | 0,130 [ 0,135
B yeaoBrsx oxcrryaranud A () 0,095 [ 0,105 | 0,115 { 0,130 | 0,140 | 0,145
B yCI0BHSX 9Kcrutyarauuu B (hs) 0,100 | 0,110 | 0,125 ] 0,140 | 0,150 | 0,155
V nepHas TEMII0EMKOCTD B CyXoM coctosiHnu Co, 0.84
xJDx/(xr-°C) ?
Koaddummenr mapomporunaemoctu w, mr/(m-u-Ila) 0,195 (0,195 | 0,175 | 0,165 | 0,155 | 0,145
KoadduueHT TermmoycBoeH st Ipu nepuoae 24 u,
Br/(m*1):
B VCIOBISIX SKCILTyaTaruu A(s,) 1,51 | 1,51 | 1,82 | 2,16 | 2,46 | 2,70
B YCIOBWSIX 3KCIuTyarauud b (ss) 1,62 | 1,62 | 1,99 | 2,36 | 2,68 | 2,94
PacueTHOE MacCOBOE OTHOLIEHHMC BJark B Marepuaie, %!
B YCIOBHSIX OKCIUTyaTad A((.) 35
B YCIOBISIX SKcmutyarauuu b (ws) 6

5.4 M3nenust u3 KepaM3uTO0ETOHA

5.4.1 Bioku KepaM3UTOGETOHHBIE IIOJIHOTE/IbIE H IIYCTOTeEJIbIe

IIpon3BOACTBO KePaM3UTOOETOHHEIX OJNIOKOB XapaKTEPU3YETCs MPOCTOTOI,
TEXHOJIOTHIHOCTEIO UX KOHCTPYKTHBHOTO PEIICHUS X HU3KOH TPYTOEMKOCTHIO.

Bnoxu M3TOTABIMBAIOT BUOPOYIIOTHEHUEM, TIPECCOBAHUEM,
BHOPONPECCOBAHNEM M APYTMMH CHOCO0aMH U IIPUMEHSIOT B COOTBETCTBHH C
CII15.13330 u CIT 414.1325800 mpm BO3BEACHWH COOPHO-MOHOJIMTHBIX M
MOHOJIATHBIX OETOHHBIX U JKENIE300€TOHHBIX KOHCTPYKIHI 31aHUI 1 COOPY)KEHMIA
PA3IIIHOTO HA3HAUCHHUSI.

bnoxu mo Ha3HAYEHUIO KIAaCCUUITUPYIOT:

— OJIOKHU TS KIaJKU HApY>KHBIX U BHYTPEHHUX CTEH, IEPETOPOOK;

— OJIOKH HECHEMHOM omanyOKu;

— OIOKH CenManbHOrO Ha3HAYCHHSL.
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Bnokn ans knmamgkd CTEH M MEeperopofoK M3TOTABIHBAIOT, KAk MPAaBHIO, B
¢opMe MPAMOYTOIBLHOTO TApa/UICNCHNIea MOMHOTENBIMA U ITyCTOTEIBIMH.
IIycroTenble  OnOKM  M3rOTABIMBAIOT €  TEPMOBKIadbmaMu H  0e3
TEPMOBKJIQIBIIIEH.

BbICOKOMYCTOTHBIE OJI0KH HECHEMHOM OTIANYOKY pa3THIHON KOH(PUTYpaIui
H3TOTAB/IMBAIOT Yallle BCETO BHOPONPECCOBAHMEM MONYCYXOil KepaM3UTOOETOHHOM
CMECH, COCTOSIIEH W3 IEMEHTHOTO BSDKYINETO, KEPAM3WUTOBOIO IpaBHs
KPYIHOCTBIO He Oonee 10 MM, KEpaM3HTOBOrO MECKAa, XUMHYECKUX AOOABOK U
BOAEL. brokm omamyOkW YIOXEHHBIE B TIPOCKTHOE MONOMKEHHE W 3AIUTHIE Ha
CTPOUTENBHOM ILIOIAaKe OOECICUNBAIOT HECYIIYH0 CIIOCOOHOCTH CTPOUTEIBHBIX
KOHCprKI.U/Iﬁ, BbINOJIHAA OOHOBPEMECHHO TCIUIOM3OJIAUMOHHBIE W HECYIIUE
¢yaxkumn. HecremHas omanyOka M3 BBICOKONMYCTOTHBIX OJNIOKOB, B CIydae
HEOOXOIUMOCTH, apMHUPYETCs Ha CTPOKE CTANbHON WM HeMeTaUTHUeCKOH
apMarypoii, a IOBEPXHOCTH CTEH U NEPETOPOJOK HOJBEPraroTCs OTACIKH.

Brokn M3rotraBIMBarOT ¢ MaKCHUMAallbHBIMH pasMEepaMl IPpUBCACHHBIMU B
Tabmmue 5.7.

Tabnuua 5.7 — MakcuManbHbIe pa3Meprl OITIOKOB

Pasmepsr, MM

Hanmenosanne pazvepa

Brok anis kinaaku ¢TeH

Bnok HecbemHOM

AkycTHIeCKHI 610K

U [ICPEropoIoK onanyoku
Jaa 600 1000 1000
upuna 400 380 250
Bricota 250 250 250

Broku ans knaaku CTEH U MEPEropoAoK B 3aBUCUMOCTH OT HA3HAYEHUS IO
TOCT 6133 u T'OCT 33126 mozpa3zaendrorT Ha: creHoBhie (C);neperopoioyHbie
(IT); manessie (JI); panossie (P); npuMbikanus (I1P); yrnossie (V).

JluneBbie 6I0KM M3rOTAaBIMBAIOT B 3aBUCUMOCTH OT MPUMEHEHHS C ABYMS
JIMLCBBHIMA TIOBEPXHOCTSAMHE: OOKOBOM M TOPLIEBO UM C OJHON — GOKOBOM.

Jlvmessle ONOKH W3rOTaRIMBAIOT C TNAAKOW, pHUICHOH wim KOJOTO#
(bakTypoii IMLEBOI HOBEPXHOCTH; 10 [BETY — HEOKPALICHHBIMU WIH LBETHBIMU U3
OCTOHHOI CMECH € MUTMEHTaMH WJIH C NPUMEHEHHEM LIBETHHIX I[EMEHTOB.
JlotmyckaeTcs o COTJIACOBAHUIO ¢ TIOTPEOUTENEM M3TOTOBJIEHHE JIMIIEBEIX OJIOKOB
co uupoBaHHO#M (aKTypoi.

TTycToThl B OJ0Kax HEOOXOAMMO pacmonararb NEPIEHAUKYISPHO OMOPHOMN
TOBEPXHOCTH W PACTIPE/IENATE PABHOMEPHO MO €ro ceyeHuro. ITyCTOTH MOTYT
ObITh CKBO3HBIE U HE CKBO3HBIE B OJIOKAX JUIs KJIAJKU CTEH M CKBO3HbIE B OJIOKax
onayryOKu ¥ meperopojKax.

bioku  u3roraBnMBaioT,
napaiienenunena.

BHemHuii BUJT HEKOTOPHIX ONOKOB JUIS KJaJAKH CTEH TPEICTAaBICHH Ha
pucyHke 5.1, a THIOBBIE pa3Meps! B Tabnmre 5.8.

Kak TMpaBwio, B (OpME OPAMOYIOJILHOIO
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PucyHok 5.1 - BHewwHw®ii BUA Kepam3nTOOETOHHbIX 6/I0KOB:
a - MONMHOTENbI Kepam3UTOBETOHHbIN 610K
6 - nycToTenblii KepamM3MTOBETOHHbIV 610K C OAHUM PAZOM MYyCTOT
B - MyCTOTe/Nbli KEPaM3NTOBETOHHLI 60K C ABYMSA psigamu nycToT
I - NyCTOTeNbl Kepam3nTOOETOHHBIA 610K C Tpems psgamm nycToT
4 - nas-rpe6HeBbIV MyCTOTENbI KepaM3nTOBETOHHBIV 610K C TpeMs psgaMu nycToT

[JlonyckaeTcs Mo 3asBKe MOTPeGUTENsl W3roTOB/EHWE G6/I0KOB  (OpPMbI

(nekanbHble, (AccoHble W T. M.) U APYTMX Pa3MepoB, OTBeuatolime TPeboBaHNUAM
MOAY/IbHO KOOpAVHALMM Pa3MepoB B CTPOUTENLCTBE.

Tabnuua 5.8 - Mprmepbl pa3mMepoB KepaM3MTOOETOHHbIX 6/10KOB

[ns nonHoTenbiX 6GNOKOB M3  Kepam3WTOGeTOHA MJIOTHOM CTPYKTYpbl
3HaYeHUs TennoPu3NYeCKMX XapaKTepuCTWK MpuBefeHbl B Tabnuue 5.4, a
NMopu30BaHHON CTPYKTYpbI (6e3 necka) B Tabnuue 5.5.

PacueTHble 3HaueHWs TeMIOPU3NYECKNX XapaKTEPUCTUK Kepam3nTo6eToHa
Ha KepaM3MTOBOM Mecke W Kepam3uTorneHob6eToHa YycTaHaBnusatoT no MOCT
54855.

3HaueHns Tenno(U3NYECKNX XapakKTepuCTUK, NpuBefEHHble paHee Ans
Kepam3nmTo6eToHa B Tabnuue 5.4, AeCTBUTENbHbI U ANS NOMAHOTENbIX 6/10KOB U3
KepaM3nTOOeTOHa, OfHaKo Ana  NycTOTeNbIX 6/0KOB  TENIOTEXHUYECKUE
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XApPAKTEPUCTUKH OTJIMYAFOTCS W 3aBHCAT OT (OpMBI ONOKA, KOJMYECTBA W THIA
MyCTOT ¥ WX KoHQurypaumu. PacueTHbIE 3HAUCHHS TEIIOTEXHUYECKHX
XapaKTEPUCTHK, MOJMYYCHHBIE C YYETOM AHU30TPOIHOCTH CTPOCHUSI MyCTOTENBIX
OII0KOB, B 3aBUCHMOCTH OT INIOTHOCTH KEPaM3UTOOETOHA, TOJIIMHEI, (HOPMBI U
XapakTepa PacoNioXKEHHs BO3AYITHOM MPOCIOHKH MPeNCTaBIeHbl B Tabnunax 5.9-
5.11.

Tabnuma 5.9 — Temnodusnueckue XapakTepACTAKN OJI0KA KEPAM3UTOOCTOHHOTO C
TpeMsI psiTaMH IyCTOT

Hanssenonainme
TORAIETEEN, &L .

Fuaneie KA EITEAR

Cpsana UG agn by | s | 600 | 760 | 200 | 908 1600 | LI0| 1260 1305 | 1400|1560 1600 | 1500
TEOR TaEL, REY

2 LY O
e yegvont mperor, | DRL D O2ET | 3EE | 430 | BG1 | 573 | A45 | Tia | 788 | RGO | 931 1003 1075 1146 1239
frdug’

Foodibameny remm-

npesoioeri, Brid )

B B
(04 S | 00T | 009 020 | 021 | 0,24 | 026 | 029 | 6,52 | 455 G35 40 6,43 048

B VR
surrryarao B () ‘ﬂ,lﬁ (B8 | G20 | 023 | 024 | 025 028 03] | 033 | 636 | 430 042 G435 048 853

Tabmina 5.10 — Temmmodu3nueckre XapakTEPUCTUKH OI0Ka KepaM3HTOOETOHHOTO
C JIBYMs PSIAMH TYCTOT
Hanmmenopanme
FIREASATESEE, &0 WM.
e R TR
BRI IDO0 TN, K

Juauenne ORAATEIR

s | X0G | A0 | 300 ) 600 TOE | B00 | 900 | L0110 12000 1300 140G KSUUIIGUU L&00

Lpeaa N R

daoka ¢ yaeros nyemon, | 230 | 286 | 387 | 428 300 | 5T | 642 | 704 | 785 [ BE7 | QIR 009 (IOTI 114211283
i

j T

npessapmery, B C):
B YCIOEHEY

s A (L) 406 417 020 02 02 G
T YEIORHER ‘
sscseprara B {k) 019 G20 024 L0026 | 0027 0,20 (052 (033|038 1041 044 ] 048 [B5E] 035 [ 061

2510271031 103414037 040 043 1046 049|033

Tabmima 5.11 — Tennodu3uueckne XapakTEPUCTHKU OI0Ka KEPAM3HTOOETOHHOTO
C OJIHUM PSIIOM IIyCTOT

Haswenunanne
KA TEAH, €1, WM.

Framese nesEaIETEE

Cpe/asien AanrHCE
RepsE T T, KV

s B0 A0 | SO0 | GO | TON | G4 | 0 | EOO0 | L0 | 12007 1300|1400 | 1500 1600 | | 300

CpoAsed SOTHOCTY ]
faona ¢ yoevoes myeror, | 2220 284 317 ) 3R] 444 S0B | 5T | 635 | a0d | Tal | B2 | RER | 98I 10151142
s’

Fooubumesy Temn-
DO EHGCTH,

B B YCIEOBHRY
wwcsnyaranme A (A
1 LI A
wegupvaranmn B (b 25 025 028 | 031 1053 055030042 | 045 [049 ] 033 | @56 |60 064 | 0T0

026 | 0,25 030 033|037 | 040 | 044 | 0de | 051 0.5 05T e
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IIpu TPOM3BOACTBE TIOMHOTENHIX KEPAaM3UTOOCTOHHBIX OJIOKOB CIEAyeT
PYKOBOACTBOBATBECS ~ pPE3YJIBTATAMH  WCCIEIOBaHUA HX  TEMIO(PU3UUECKUX
xapakrepuctik no 'OCT 54855 u I'OCT 31166.

KOHCTpyKIMM ¢ TpUMEHEHUEM TIOTHOTENBIX ONIOKOB M3 KEpPaM3UTOOETOHA
TIpeACTaBieHE! B [ IpuiokeHnu A.

CpaBHUTC/IbHBIA AHAIN3 AAHHBEIX, MPEACTABICHHBIX B TaOmmmax 5.4, 5.9-
5.11, mo3BomnsAeT caenaTh BEIBOJ O IIENECOOOPA3HOCTH MPUMEHEHHS OJHOPSIHBIX
HyCTOTENBIX OJOKOB INIOTHOCTBIO Bhime 1100 Kr/M?, IBYXpAAHBIX IUIOTHOCTBIO
BeImIe 900 KI/M?, TpeXpAmIHEIX IWIOTHOCTEIO 500 Kr/M’ 1 Gonee.

BrIcOKME TOKA3aTe M TIPUBEACHHOTO COMPOTUBIICHUS TETUIOEpeatde CTEHBI
tommmHol 40-50 ¢M [Ro = 2,9-5,5 (M2-°C/Bt1)| Ge3 BHEIIHEH W BHYTPEHHEH
OTACNTKA JOCTHTACTCS TPH YCTPONCTBE KIAAKA M3 IYCTOTHBIX OIOKOB ¢
TepMOBKIaAbIamMy U3 neHonomuctupona «I1CE-C25» (FOCT 54855). TTpumepsr
BUIOB OJIOKOB JIJ1s1 KITAKH CTEH ¢ TEPMOBKIIAbIIIAMY IIPUBEICHBI HA PUCYHKE 5.2.

PucyHOK 5.2. — BJ10KM 1Sl KITAJKH CTEH C TEPMOBKIIA/IbILIAMH

[To mpovHOCTH HA CKATHE KEPAM3UTOOECTOHHBIE OJIOKH C TEPMOBKIIA/IBIIAMHI
JOJDKHBI OBITh He Hibke M20 npuBeieHHas IIIOTHOCT O1oka He Gonee 1000 kr/m?>.

5.4.2 Byiokn onajxy0Ku U3 KepaM3uTOGEeTOHA

PaccmarpuBaembie  OJIOKH,  HM3TOTABIMBAEMBlE  BHOPOMPECCOBAHHUEM,
BBHITIOJIHAIOTCA B BHAC TOHKOCTECHHBIX TOJIBIX 3JIEMEHTOB € MPOJONBHBIMH H
MOTIEPEYHBIMHA CTEHKAMH (PUCYHOK 5.3).

Bnoku omanyOku kepam3utoOeToHa (majmee — OJOKH), ONHOBPEMCHHO SB-
JAOIIMECS HECHEMHOM omaiyOKoif, ciy)kaT Ui BO3BENEHHS MOHONWTHBIX H
cO0PHO-MOHOJIMTHBIX OCTOHHBIX M KENe300STOHHBIX CAMOHECYIMX M HECYIIHX
OTpKIAIOLIMX KOHCTPYKIMH pa3iudHOi KOH(pUryparin 1 pasMepoB. HecheMHast
omany0Oka u3 OJIOKOB JOJDKHA YAOBIETBOPATH TpeGoBanusam CIT 414.1325800.

VYOXKEHHBIE B TPOCKTHOM TMOJNOXKCHHH M 3aIMTHiC OCTOHOM Ha
CTPOUTENBbHOU miomaake ONokd 00eCmeyHBalOT HECYIIYI0  CIOCOOHOCTD
CTPOMTENBHBEIX KOHCTPYKIMH (CTEH, MEPEropoOAOK, TEPEKPHITHM, NIyMO3AIIMTHBIX
CTEH U T. A. ) B 3aBUCHMOCTH OT crocoba ¢opMoBanms, BUA U KauecTBa OeToHa, a
camu OJIOKH BBIIONHAIOT (PYHKIMH HECHEMHOM ONMANYOKW, TEILIOU3OJIALINMY,
3BYKOM3OJILIAM.
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PucyHok 5.3 - Bnoku onany6ku psafosble U3 KepaM3nTo6eToHa

KOHCTPYKTUBHbIE PELUEHUSI OTPaXAAOLMX HECYLLUX KOHCTPYKLUIA 3aaHunii
“3 G6OKOB, Y[JOBNETBOPSAIOLWMX Tpe6GoBaHMAM HacToswwero MeToAuyecKoro
noco6us, papabaTbiBalOTCH MPOEKTHLIMKU OPraHM3aLusaMu ¢ y4eToM TpeGoBaHuMit
CI120.13330, CIM 54.13330, CIT 118.13330, CIT 63.13330, a TakXe Apyrux
HOPMAaTWBHbIX JOKYMEHTOB.

YTenneHHble 610K MOCTaBASKTCS NOTPEGUTENO B TOTOBOM BUfE C yTen-

nnUTenem. B KayecTBe yTennuTens peKkoMeHayeTCs pasnnyHble
Tennou30NALNOHHbIE maTepuanbl (neHononucTupon, Heonop,
neHONoAnN3oLMaHypar).

OThenka orpaxgarlmx KOHCTPYKLNIA U3 6IOKOB OCYLLECTBASETCS NHO6LIM
NPOBEPeHHbIM Ha NpakTuke cnocobom (oWTyKaTypuBaHUeM, CaiignHIoM, yCcTpoii-
CTBOM BEHTUAMPYeMOro dacaga, KUpnuyom, dacagHbiM 3aLUTHO-LEeKOPaTUBHBIMY
naHens MM N T. 4.).

Tunopa3smepbl 610KOB OMNpefeNsatoTCA, N0 COBOKYMHOCTW, BO3MOXHOCTAMM
NPUHATOTO 418 UX NPOM3BOACTBA BUOGpOMpeccytoLero o6opyaoBaHus (pasmepamm
ero ()opMOBOYHOIO MOMA U XOLOM MYaHCOHOB); 06ecneyeHneM TENTOTEXHUYECKNX
Tpe6oBaHUn  (MX TOMWMHA) C Y4Y4eTOM rapaHTUpPOBaHHOro Tpebyemoro
COMPOTUBNEHUA  CTeHbl Terjonepefaye W  XapakTepucTUK  MpUMeHSEMbIX
matepuanos. [lpn 3TOM cnegyeT PYyKOBOACTBOBATLCA CTPEMJIEHUEM CHUDKEHUSA
Tpyfo3aTpart, K MUHUMMU3aLMN UX KONMYECTBA, YKNaAblBaeMOro B 1 kB. M. CTeHbI C
obecreyeHnem Maccbl B COOTBETCTBMM CO CTaHAAPTHbIMWU Tpe6oBaHMAMM AN
py4HOIn Knagku He 6onee 31,5 Kr.

Bnokn knaccumumnpyroT No cnegyowmnm npusHakam:

- Ha3HAYeHWI0 KOHCTPYKLMWIA;

- MECTOMOJIOXEHWNIO B 3[laHUN N COOPYXKEHUMN;

- Tennou3onupyoLei cnocobHoCTH;

- Hecylleii cnocobHocTU.

Mo Ha3HayeHMto 6710KM NOAPA3LeNAtoT Ha:

- 610K/ ANs BO3BEAEHWUS MOHOMUTHLIX HApPY>XHbIX CTeH (MMEeHyemble B

Ja/ibHelieM - Hapy>XHble 6J10KN);
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— On0KM TSt BO3BEJCHUSI BHYTPEHHHX CTEH M TIEPETOPOIOK (MMEHYEMBIE B
TaTbHENIIEM — BHYTPEHHHE OJIOKH ),
— OJIOKH MEPEropoOK.
ITo CBOGMY HA3HAYCHWUIO W MCCTOMOJIOKCHHUIO OJIOKH ITOApA3JCSIOT Ha
PSLIOBEIC, VIJIOBEIE, IEPEMBIUEUHEIE, JOOOPHBIE, OOBSI30UHEIC.

IlIo Termmonszonupyromeit

CITOCOOHOCTH

OJIOKH

VTEIJIEHHBIE (HAPYXKHBIE) U HEYTEIICHHbIE (BHYTPEHHHE).
Bnoku pomxHb! ya0BaeTBopsaTh TpebosanuaM I'OCT 34329, T'OCT 33126 u

I'OCT 6133.

MOPA3ACTSIOT  Ha:

IIpumepsl TUOOB, pasMepoB, (Gopm OJIOKOB OHamyOKH, pacmoJiOKEHHS

MYCTOT U YTEIHUTENS NpHBEACHE! B Tabmuue 5.12 u B [Tpmroxennn JL.

Tabnuma 5.12 — Homenknarypa 6J10K0B

Pazmepsr, Mm
Tum 6rioxa XapaKTGPI/ICTI/IKa. Tomuuaa
THla OI0Ka Tnuna -/ 6I0Ka/TOMIUHA Bricota— 4
CJI0sI yTel'[J'II/lTe.l'Ul

PszoBoit 38/15 «P» Panosod, napyni, 1000 380/150 250
VTEIJICHHBIH ¢ BBIPE30M

Vraosoii 38/15 «¥» Y1080, HADYRKHLIH, 880 380/150 250
YTCIJICHHBIH C BBIPE30OM

Psitosoii 38/12 «Py | L AOBOH, HapyXHLIi, 1000 380/180 250
VTCIIJICHHBIN C BHIPC30M

VrioBoit 38/12 «V» Yrsto80il, HapyxHLii, 880 380/180 250
VYTEIJICHHBIU C Bpre30M

Pszosoit 30/15 «P» PsnoBol, HapyHLId, 600 300/70 250
)”T‘Cl'lJ'ICHHbIl/l C BprCSOM

Vrriosoid 30/15 «y | 0BOH. HADYXHLIA, 600 300/70 250
VTCIIJICHHBIH C BblpC3OM

Psaaosoii 30/12 «P» P310B0H, HapyKHEIA, 600 300/100 250
VTCIIJICHHBIU C BpreSOM

Vrosoit 30/12 «V» YrrioBoi, HapyKHLIH, 600 300/100 250
VTCIICHHBIU C BpreSOM

Pszosoit 22/12 «P» P31080H HapyHbIL, 1000 220/30 250
VTCIIJICHHBIN C Bb]pe307\/[

Tlepembraeunsiii [epembrucuHsIii,
22/15 «II» HEYTETIIEHHbBI T 1000 220 250

TIpumepsl BBHITIONHEHUS THITOB
BUOPONIPECCOBAHHBIX MHOTOITYCTOTHBIX
npuBeeHs! B [Ipunoxenun M.

TemmoTeXxHUIeCKHE

XapaKTCpUCTHKH

y3I0B KOHCTPYKIMH C IIPUMEHEHHEM
O1oKOB onanyOKy M3 KepaM3uToOeToHa

BHOPOIIPECCOBAHHBIX
HECHEMHOH onayOkn u3 KepaM3nToOeTOHa MpHBEeHE! B Tabnuie 5.13.

OJI0KOB

Bnok# M3roTaBiIMBaoT, KaK MpaBmilo, B HopMe mpsAMOYTOIEHOTO Mapanielie-
TIUIe1a C BEPTUKATBHBIMA MIyCTOTAMH, BEIPE3aMHU B IOMEPEUYHBIX CTCHKAX OJOKOB
JUTSL YKIIaKY apMaTypsl U CO3AaHMS CIUTOIITHOM OMOPHOM ITOBEPXHOCTH OETOHA.

JlomyckaeTcs 1o 3asiBKe NOTPEOUTENS U3TOTORICHHE OJIOKOB JAPYToil (hopMBbI

(exanbHBIE, (haCOHHBIEC H T. I.) M APYTHX PasMepoB, OTBEYAMOIIMX TPeOOBAHHMAM
MOJYJTBHOM KOOPAWHAIMH Pa3MEPOB B CTPOUTEIBCTBE,
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3aBOI-U3TOTOBUTENE ONOKOB JO/DKCH MPOM3BOJUTH KOHTPONBHYIO COOPKY
(parmenta Ha 3aBome. CxemMa (bparMeHTa ONPEICNACTCS 3aKa3IWKOM  I10
COTJIACOBAHHIO € 3aBOJIOM-H3TrOTOBUTETIEM.

Tabmiia 5.13 — TemToTeXHUYECKHE XapaKTEPUCTHKA KepaM3UTOOETOHHBIX
6110K0B (mpm  xodddunmeHTe  TEMIONPOBOTHOCTH  KepaM3UTOOETOHA
A=0,22 B1/m:°C)

T CompoTuBacHue
T 610K 0JIIMHA TCITTOU30ALMOHHOTO BKIAABIIIA U BHA Teronepe ade,
YTCTLTHTEIS \2(°C/Br)

. 150mm. (TTenonomuctupon ICB-25 (IICB-C-25) a
Panosoii 38/14 «P» )= 0,04 Br/v °C) 435

. 150mm. (ITenomomuctuposn IICB-25 (IICB-C-25)
Vrnosoii 38/14 «¥Y» )= 0,04 Br/v °C) 4,35

. 150mm (MunepaisHas — kameHHas Bata 75-120xr/v3 )
Panosoii 38/15 «P» %= 0,042 Br/v °C) 4,17

. < 150mm (MunepatsHas — kameHHas Bata 75-120xr/v3 )
Vraosoit 38/15 «Y» %= 0,042 Br/v °C) 4,17

o 180mm. (ITeromomuctupon ITCB-25 (TICB-C-25) <
Panosoii 38/12 «P» ) = 0,04 Br/y °C) 5,09
Vrosoit 38/12 «Y» 180mm. (HeH01'£0J11/ICTI/,Ipo:[ HCOB-ZS (TICB-C-25) 5.0

% = 0,04 Br/m °C)

. 70mm. (ITeronomuctupon IICB-25 (TICB-C-25)
Psinosoit 30/15 «P» ) = 0,04 Br/yt °C) 2,35

. 70mm. (ITeronomuctupon IICB-25 (TICB-C-25)
Vrnosoit 30/15 «¥Y» % = 0,04 Br/m °C) 2,35

o 100mm. (ITernonomuctuposn INCB-25 (ITCB-C-25)
Panosoii 30/12 «P» 3 = 0,04 Br/v °C) 3,09

N 100mm. (ITenonomuctupon [ICB-25 (TICB-C-25)
Vraosoit 30/12 «¥Y» ). = 0,04 Br/w °C) 3,09

. < 30mm. (Tleronoamcrupon IICB-25 (ITCB-C-25)
Panosoii 22/15 «P» ). = 0,04 Br/w °C) 1,29

TTepemprucunsrii
22/15 «II» B 0.56

Harpy3ku Ha cTeHKM OJ0KOB OT OCTOHHOH CMECH M TEXHOJIOTMYECKOH
OCHACTKH TIPUHUMAIOTCS B COOTBETCTBHM C TPEOOBAHWUSMH, YCTAHOBJICHHBIMH B
CIT414.1325800.

BpemeHHbIe TEXHOJIOTUIECKHE u TPaHCHOPTHBIE Harpy3ku
YCTaHABJIMBAKOTCS ITPOEKTOM B 3aBUCHMOCTH OT YCJIOBHH TPaHCHMOPTUPOBAHHS M
MOHTQKa KOHCTPYKLIUI.

Bbroku, npenHa3HaueHHBIE A KIAAKHA HapY>KHBIX CTEH 3JaHMH, MOJKHBI
TIOJBEPraTbCsl UCIBITAHUIO C LEIbK) ONPEACICHUS CPEAHEH IUIOTHOCTH M MX
TEILUTONPOBOAHOCTH CTEHBI.

Biokn mapkupyrores mo 'OCT 14192,

5.4.3 baoku U3 Gecnecyanoro KPymHONOPUCTOro KepamM3nuTo0eToHa

bnokn momkHel cooTBercTBoBaTh ['OCT 33126 W IPOM3BOAWTECS TIO
TEXHUUECKOM JIOKYMCHTAMKU MPCANPUATUA-N3TOTOBUTEIIA.

Kepam3uTtoOeToHHble OJIOKM U3 OECHECUaHOro KepaM3UTOOETOHAa OOBIYHO
HMEIOT HEOJHOPOAHYIO TI0 TUIOTHOCTH CTPYKTYPY W MOTYT COCTOSITH M3 (ppakrimit
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Kepam3nTOBOrO rpaBus pa3HOM BEeAUYMHbI W MAOTHOCTW, a TakkKe WUMeTb
OTAeNoYHble cnon. Tennoduanyeckne XapakTepPUCTMKM U COCTaB CTEHOBbIX
610KOB 13 GecnecyaHoro Kepam3nTobeToHa nNpeacTaBneHsl B Mpunoxerun B.

PucyHok 5.4 - BHewHwWii Bug 6/10KOB 13 BecnecyaHoro KepaMm3nTo6eToHa:
a- CTaHAApTHbIV 6/10K; 6 - 6/10K C Na3-rpebHeBbIMK BbIpe3amMu

Brnoku BbIMyCKatoT B BUae MOMHOTENbIX NPAMOYTObHbIX
napannenenunefoB (3a WCKIOYEHWEM Nas3-rpebHeBbIX) M B 3aBUCUMOCTU OT
Ha3HayeHMs U 061aCTU NPUMEHEHUS Noapa3aenstoT Ha psagoBble (P), cTteHoBble (C)
nnu neperopogoyHsie ().

MprMepbl  HOMUHA/bHLIX Pa3MepoB  KepaM3WTOOETOHHbIX 6/710KOB 13
6ecnecyaHoro KepamsmTo6eToHa nNpuBegeHbl B Tabnuue 5.14.

Tabnuua 5.14 - MpuMepbl HOMUHaNbHBLIX Pa3MEPOB KePaM3UTOOETOHHbIX 610KOB
n3 6ecrnecyaHoro KepamsauTob6eToHa, BbiNyckaemblx Mo [OCT 33126 w
TEXHUYECKUM YCIOBUAM MPESNPUATUA-N3rOTOBUTENS

‘Thu tIOKQB A.lunaCwmu WwupuHa b, mn Bucta h, ms

Ana knagkn cteH 330 250 120
500 330 120
370 350 Ifit
390 140 Lss
Ne 400 I1SJt
500 350 m
J220 350 3T0
J220 350 500
2444 350 370
2444 350 500
2444 400 440

JonyckaeTca no 3asBke NOTPebMTens M3rotaBnuBatb 6/10KM ApYroi hopmbl
W pa3mepoB B COOTBETCTBUM C 3a/I0OXKEHHBIMU B TEXHUYECKUX YCNOBUAX
Jonyckamu.
MakcumanbHO  JOMYCTUMOE  3HayeHWe  CpefHeld  NAOTHOCTM  And
nosHoTeNoro 6510ka U3 6ecnecyaHoro Kepam3nTobeToHa:
- mapkn M3-M5 - D200;
- Mapku M3-M5 - D300;
- Mapky M5-M15 - D400;
- Mapky M10-M25 - D500;
- Mapkn M20-M35 - D600;
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— Mapku M25-D700;
— wMapku M35-D800.

YcrnopHoe 0003HaueHWEe OOKOB TpH  3aKa3ze OODKHO COCTOATH W3
3amMcaHHbIX depe3 aeuc: cokpamenHoro obo3HadeHus 6noka (K); ero obnacra
npumeHeHuss u HazHaueHus (C, II, P); Buma Osioka ¢ TOYKM 3peHHs €ro
ucmonb3oBanus B Kiaake (1P — mopsaoBounsiif), Hagwuma myctot (IIT —
HOJTHOTENbIH); JIMHBL B CM; MAapK{ IO MPOYHOCTH; MAPKH 110 MOPO30CTOHKOCTH;
CpeHel IIOTHOCTH.

Hanpumep: st 6JI0KOB CTEHOBBIX TOJMHOTEIBIX PSIOBBIX, MOPSIOBOYHBIX
JanmuHoi 390 MM ¢ Mapkoii mo mpoynoctu M35, Mapkoit mo Mmopo3ockoiikoctu F35,
cpenneit wiotHoCTH0 D800 Kr/M? — KCP-TIP-TTT-39-35-F35-800.

5.4.4 Kecrkue KepaM3nTOOETOHHbIE IVIMTHI

IInuTel MOTYT M3rOTaBIMBATHCS €  3AUTHO-IEKOPATHBHBIM  HIH
OTHENOYHBIM ~ cioeM. Kepam3WToOeTOH IUMT IOIDKEH  COOTBETCTBOBATH
tpeboBanusim 'OCT 25820, a camu mmutel — TOCT P 56506.

CornacHO NaHHBEIM TaGNMMIE 5.6 mpE mwioTHOCTH 300 KI/M® pacueTHoe
3HaueHHe KOI((QUIMECHTAa TEMIONPOBOJHOCTH OECIecyaHoro KepaM3uToOeTOHA
cocrapmsier 0,1 Br/(M-°C). CnepmoBarenbHO, TnMTa M3 OECMECYAHOrO
Kepam3uToOeTOHA NMPH JIAHHOM MjioTHOCTH ToNuHOoi 100 MM 00JiaaeT TakuM ke
TEPMUYCCKAM CONPOTHBICHUEM, YTO M HApy)KHas CTCHA, BBIIOJIHCHHAs W3
CHJIMKATHOTO KMPNWYa TOMIUHONK 640 MM.

B 3aBucumMocTM OT cpefHEil TUIOTHOCTH KEpPaM3WTOOETOHA TUIUTHI
nofpasnenaoT Ha Mapku: D200, D300, D400, D500.

IIpu BBIMOJHEHMH KaNWTATGHOTO PEMOHTA 3JaHWA  HCTOPHYECKOM
3aCTPOMKM I COXpaHEHWs BHELIHErO BHAA YTeIUieHWe (hacamoB COTIACHO
OenepanbHOMy 3aKkoHy Ne 261-D3 ot 23.11.2009 r. HE mpemycMaTpHBacTcs, a
OOBIYHO TIPOBOASATCS JIULIb PECTABPAIIMOHHBIC PAOOTHI.

Heo0x0omMOCTh B TOMOTHATEEHOM YTEIUICHHH HAPY>KHBIX CTEH BO3HUKACT
B TOM CiIydae, €CIM WX CONMPOTHBICHWE TeIUIoNepeaade HE COOTBETCTBYET
CAHMTAPHO-THTHCHAYCCKAM B KOM(OPTHEIM TpeGoBanusm (RPy = 1,44 m2-°C/Bt
mwis Camapckoit oOmacTi). YKazaHHBIM TpeOOBaHUSAM OTBEYACT KaaKa u3
TJIMHSHOTO KUPIMYA HAa [IEMEHTHO-MECYAHOM PACTBOPE TONIIHHOMN B 1 M.

Ecnm  HeyTemneHHas — Hapy)kHas  CI€Ha  MMEET  CONMPOTHUBIICHHE
Teruionepeaade HIbKe HOPMATUBHOTO, BO3HAKAET HEOOXOUMOCTh BO BHYTPEHHEM
VTEIICHUH.

ITnutel u3 OecnecyaHoro KepaMm3uTOOETOHA PEKOMEHIYETCS UCONL30BaTh
Kak IJIs BHYTPEHHETO, TaK M JUIS HAPY>KHOTO YTEIUICHHUS CTEH PEKOHCTPYHPYEMBIX
WA PECTABPUPYEMBIX 3/AHUH COBMECTHO C «TEIUIBIMM» PAacTBOPaMH HA OCHOBE
KEpaM3UTOBOIO MECKA.

TonmuHy TUMT, TIPeIHA3HAYECHHBIX IUIs  KOHKDETHBIX 3[aHuii,
YCTaHABIMBAIOT B COOTBETCTBUM C TPEOOBAHUSMHM CTPOHMTENBHBIX HOPM 10
TemnoBoi 3ammre 3nanuit CIT 50.13330.
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5.4.5 MaHenn 34aHUR 1 COOPYXKEHUN
[MaHenun [O/MKHbI cooTsercTeosarts Tpebosannan [0CT 32488, TO0CT

31310,7T 0 C T 11024.

PucyHok 5.5 - BHeluHWIi B KepaM3NTOOETOHHbIX NaHenei

MaHenn KnaccMUUMPYOT N0  CAeAYILWMM  OCHOBHbIM  MpU3HaKam,
onpeAensoWmnM NxX TUMb:

- Ha3HauYeHWIo B 34aHnK;

- CTaTM4YecKoli cxeme paboThl;

- KOHCTPYKTWBHOMY peLUEHUIO;

- TUNY COEAUHUTENbHbIX CBA3EN;

- paspeske CTeH Ha 3/IEMEHTbI.

Mo Ha3Ha4YeHMIO B 34aHUM NaHeNW NoapasfenstoT Ha:

- MaHenu CTeH HaA3eMHbIX 3TaXeN;

- MaHenu CTeH LLOKOMbHOr0 TaXa UAn TEXHUYECKOr0 MOAMNOoNbS;

- MaHenu CTeH YepAaka nau napaneTHble.

Mo cTaTuueckoii cxeme paboTbl NaHeNn NOAPasAenstoT Ha:

- Hecywue;

- HeHecyuve.

Mo cocTaBy CNoeB NaHeNn NoApas3AenstoT Ha:

- OfHOC/OliHbIE;

- [BYCNOIHbIE;

- TPexcnoiHble.

Pa3sHOBMAHOCTAMU HeCcywWnX naHeneid ABAAOTCA MOITaXHO Hecylime u
CaMOHecyLLMe NaHenu.

KOHCTPYKTUBHbIE pELIeHUs MaHeneil ONpefenstoTcs NPUHATLIMU  MpK
NpPoeKTUPOBaHMUN napameTpamu, OTpaXarLwmnumm apXUTEKTYpHbIE,
TEXHOMOTNYECKNE 1 KOHCTPYKTUBHbIE 0COGEHHOCTUN NaHenei.

B cnyuasx, NpedycMOTPeHHbIX MPOEKTHOW AOKYMeHTalMei, naHenu moryTt
UMET!
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— BBICTYNBI, YTNyONCHMA, BBIPE3Bl, KaHAIBI, apMaTypHble BBIMYCKH,

CTAJIbHBIE 3aKJaJHble M HAKJIJAHbIE JETald W JPYyTHE KOHCTPYKTUBHBIE

3JIEMEHTHI, IIpeJHA3HAYCHHBIC AJIA ONHMpAaHWs MAaHENEH Ha KOHCTPYKIWMH

3[aHMS, a TakkKe JUId 3aKPEeIUICHUs] NPUMBIKAIOLIMX KOHCTPYKLMIA U

00pazoBaHusl HAJEKHBIX COEAMHEHUII MOCIE 3aMOHOJIMYMBAHHS CTHIKOB,

JOETaTN JUIS KPEIUIEHHS CAHUTAPHO-TEXHUYECKUX M IJIEKTPOTEXHUYECKUX

yCTpPOHCTB 1 000PY/IOBAHUS,

— BBIPE3bl, yIIIyOneHus, TPOOKH U «YETBEPTH» MO KOHTYPY MPOEMOB OKOH

W JBeped is HaJeKHOTO 3aKperieHrss KOPOOOK, TOJOKOHHBIX JTOCOK H

BBHITIOJIHEHUS 1LIBOB Y3JIOB NPUMBIKAHUN OKOHHBIX M HAapPY>KHbIX JABEPHBIX

OJIOKOB K CTEHOBEIM ITpOeMaM;

— BHYTPCHHUE KAaHAIBI U 3aKIIAJHBIE JJIEMEHTHL JUISL CKPBITOH CMEHSEMON

3JIEKTPONPOBOAKH, THE3JAa U OTBEPCTHUS Ul YCTAHOBKM Pa3BETBUTEIBHBIX

KOpPOOOK, BHIKTIOUATENEH U IITENCETbHBIX PO3ETOK, & TAKXKE OTBEPCTHS IS

MPOKIAIK! APYIUX MHKEHEPHBIX KOMMYHHUKALAIA;

— 00Opo3aBI VTS 3aMOHOIMYMBAEMOI SIIEKTPOTIPOBOIKA U YIITyONCHUS TS

Pa3BETBUTENILHBLIX KOPOOOK;

— APXWUTEKTYPHBIC TN,

HomuHanbHy0 TONIMHY OCHOBHBIX CJIOEB MAHENEH M3 KOHCTPYKUHOHHOTO
WIH  KOHCTPYKUHOHHO-TEILIOM3OJALMOHHOTO  KepaM3UTOOETOHa  ClIeAyeT
Ha3HAYaTh W3  VCJIOBWI  BHMONHEHWS  TpeOOBaHWiT MO  TPOYHOCTH,
TPELIMHOCTOMKOCTH, YKECTKOCTH, TETO3AIUUTE U 3BYKOU3OJIALMH, HO HE MEHEE:

— 80 MM — I HECYIIIErO CJIOs;

— 75 MM — [T TENJIOU30JIIHUOHHOTO CJIOSL.

Mapku OGeTOHA maHesCH MO0 MOPO3OCTOMKOCTH M BOIOHCHPOHUIIACMOCTH
JIOJDKHBI YCTaHABIMBATHCS B pabouel TOKyMEHTAIMK HA MAHENTH Il KOHKPETHBIX
3[aHUIl U TPUHUMATECS B 3aBUCMMOCTH OT PACUYETHBIX 3HAYEHUH KIIMMATHUYECKHX
MapaMEeTpOB pPaliOHA CTPOMTENBLCTBA W MAPAMETPOB  BIAKHOCTHOIO PEXKHUMA,
OrPKIAEMBIX IIOMELICHHUI C YYETOM HAJIMYMS arpeCCUBHBIX BO3JCHCTBUH Cpelbl B
COOTBETCTBHU C TpeOOBaHWAMM ICHCTBYIOIMX HOPM, PACIPOCTPAHSIONIMXCSA Ha
OETOHHBIE M JKENe300CTOHHBIC KOHCTPYKIMH, a TakKe Ha 3aluTy 3THX
KOHCTPYKLHUH OT KOPPO3HH.

Mapk# o MOpO30CTOMKOCTH M BOJOHENPOHUIIAEMOCTH OETOHA HAPY>KHOTO
CJ1051, 3aLIMTHO-JCKOPATHBHOIC CJIOS U JKENE300€TOHHBIX CBA3CH (MEpeMbIueK W
pebep) creyeT NpUHUMATE He MEHEe:

— F100 u W4 — mig manenneti Haa3eMHBIX STaXKCIH;

— F150 m W4 — jqna maHesnedl IOKOJILHOIO JTaKa M TEXHHUYECKOTO

MOJANOJbS U TIApaneTHBIX MaHENe.

Mapxku Jierkoro 6eToHa OCHOBHBIX CJIOEB MaHENEH M0 CpeIHel TIOTHOCTH B
CYXOM COCTOSSHUM HA3HAQUYalOTCAd C YYETOM NPUHATHIX KJIACCOB OETOHA MO
MIPOYHOCTH HA CxKaThe Ha ocHoBe TpeboBanmii 'OCT 25820.

KoaddunueHT TemmonpoBOIHOCTH KepaM3WTOOETOHA OCHOBHBIX CJIOEB
naHened, ykaszblBaeMblii B paOoyell JOKYMEHTAlMH, CIACOyeT NpUHHMATh B
3aBUCUMOCTH OT IUIOTHOCTH KEPaM3UTOOETOHA B CYXOM COCTOSHHH U YCJIOBHiA
JKCIDTyaTanud 1o Tabmmme 5. 4 pgawHOro IlocoOWs B COOTBETCTBUM ¢
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JCHCTBYIOIIMMU HOPMATUBHBIME JOKYMEHTaMHM B OOJAcTH TEIUIOBOM 3aIliydTHI
30aHUH.

Jius  TEIUIOM30JLILMOHHOIO  CJIOS  NaHelned  clueayeT  NPUMEHATh
KPYIHOMOPHCTEIN Oecriecyanbiii KepaM3uTOOETOH.

HaznaueHue COEOVHUTENBHBIX CBs3eH B JBYXCIOHHBIX M TPEXCIOWHBIX
MaHeMsIX — OOeCreunBaTek INEJIOCTHOCTh IMaHENd [PU €€ HM3TOTOBJICHWH,
KOMIUIEKTAllMY, XPAHCHWM, TPAHCHOPTUPOBAHMM, MOHT@KE M OIKCIUTyaTalluu
CTEHEI.

s 51X NETIeH IPUMEHIOT:

— TUOKHE CBS3W B BHJIE OT/CIBHBIX CTEPKHEW, TOJIOC, apMaTypHBIX

U3JCAUA Pa3HBIX BUJOB M3 KOPPO3MOHHO-CTOMKOM CTanu WM CTalu

OOBIKHOBEHHOTO KadecTBa (C AHTUKOPPO3MOHHBIM MOKPBITHEM HIH 663

HET0);

TMOKHE CBSI3M B BUAC OTHACIBHBIX CTEPKHEH W3 HEMETAJUIMYECKHX

MIETTOYECTONKAX MAaTEPHAIIOB,

— JUCKPETHBIC JKENe300€TOHHBIE CBSI3U-NIEPEMBIUKH (ILTTOHKH);

— ’Kene300eToHHbIE pedpa U3 JIETKOro 0eToHa.

[lanenu OOKHBL MMETHh 3aBOACKYKD TOTOBHOCTB, COOTBETCTBOBATh
tpeborauuam I'OCT 32488, TOCT 31310, TOCT 11024 w JONOJIHATEIILHBIM
TpeOOBaHUAM  TIPOSKTHOM  JOKYMEHTAUMM  HA  KOHKPETHBIE  3/aHMUA,
YCTaHABJIMBAEMBIM C YUETOM YCJIOBUI TPaHCIIOPTUPOBAHMS M XPaHEHUs MaHENEH,
TEXHOJIOTHH TIOTPY30YHO-PA3TPy30UHBIX PaboT M MOHTaXKA 3/1aHHH.

B cnyyasx, npeayCMOTPEHHBIX IIPOEKTHOH JOKYMEHTALMEN HA KOHKPETHbIE
3MaHUs, AHEIH CIEQYET MOCTABATh C HAHECEHHBIMM BOJOHETPOHULAEMBIMUA M
JPYTHMH TPYHTOBKAMM, YCTAHOBICHHBIME OKHAMH, JBEPSAMH, NOJOKOHHBIMU
mmTaMd  (IOCKaMHM) W CJIMBaMH, C BBHITIOJIHEHHON TrepMeTH3anuedl u
TCIUIOU3O0JIAIMEH B CTHIKAX MEXKIY OKOHHBIMH M JIBCPHBIMH OJIOKAMH W TPaHIMH
MPOEMOB, HAKTAJHBIMU M3ACTHSIMU U IPYTUMU KOHCTPYKTUBHBIMU JJICMEHTAMH,
YKa3aHHBIMH B IPOEKTHON TOKYMEHTALHH.
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6 KoHCTpYKTHBHbIE PelIeHHs] OTPA’KAAIOIINX KOHCTPYKIHii
H3 KepaM3ATa H KePaM3NTo0eTOHA

TemIOTCXHNIECKAEC PACUYCTHl HAPYXKHBIX OTPKAAIOMMX KOHCTPYKLHI
peimonHeHl 1o meroamkaM CI150.13330 w mo meroawkam cocraBuTeneit
HACTOSIIEr0 METOANYECKOTO MOCOOUSL.

IIpumepsl  TemnoQU3MYECKOr0  pacyeTa  HAPYXKHbIX  CTEH U3
BUOPONPECCOBAHHBIX MHOTOMYCTOTHBIX KEPaM3UTOOETOHHBIX OJIOKOB HECHEMHOI
onmagyOKy M pe3yJbTaThl 3THX PAacdeToB (PacyeTHBIC 3HAYCHUS CONpPOTHBICHUI
Tennonepenaye) npuBeneHs! B [punoxernu H.

PacueTHble mapaMeTpsl HApPYKHOTO BO3AyXa M TpeOyeMBble CONPOTHBICHUSL
TEIUIonepenayue orpaxiacHuii B peruonax Poccun onpeaenstot no CIT 50.13330.

B coorBerceuu ¢ CII150.13330 Kk oOrpakzaromiM KOHCTPYKIMAM
TIPS IBSBILIOTCS TPH BHAA TPEOOBAHUHN TEIUIOBOM 3aINTHL

a) TIpUBEICHHOE COIPOTHUBIICHUE Temnonepeaade OTJETbHBIX

OTPXKIAIONIMX KOHCTPYKUMM HODKHBI OBITH HE MEHEE HOPMHPOBAHHBIX

3HAUECHNH (O3 TMMEHTHBIE TPEOOBAHMS ),

6) yaenbHas TEIUTIO3AIIMTHAS XapaKTEPUCTHKA 3JaHUil JO/DKHA ObITh HE

60IBIIIe HOPMUPYEMOT0 3HAUCHH (KOIUIEKCHOE TPeOOBaHUE ),

B) TeMIeparypa Ha  BHYTPEHHMX  IIOBEPXHOCTSX  OTPOKIANOLINX

KOHCTPYKUU# NOJDKHA OBITH HE HM)KE MUHUMAIBHO JOMYCTHMBIX 3HAYCHUIMA

(CaHUTAPHO-TUTHEHNYECUKUE TPEOOBAHMS).

TpeboBaHWs TEIIOBOM 3amMTHI  34aHWHA OyAyT BBINOJHEHB [PU
OTHOBPEMEHHOM BHITIOJTHEHHH TpeOoBaHwii a), 6) B).

Jna  ompeaeNieHMss — TOJNMIMHBI  OTPAKIAIOLIMX  KOHCTPYKUMH U3
KepaM3UTOOeTOHa HEOOXOAMMO CHAa4dala HAWTHM HOPMHPYEMOE 3HAYECHHE
MPUBEJCHHOTO COMPOTHBIICHUS TEIUIONEPEAaYe OrpaKIAIOMEH KOHCTPYKLIHUH,
ucnonb3ys Tabmuuy 3 CII50.13330 unu HOMOrpaMMBl, INPHBEACHHBIE HA
pucyHkax 6.1 u 6.2.

Hopmupyemoe 3HaueHHWE MPHUBEACHHOIO CONPOTHBICHUS TEILIONEpenaye

Orpaknarmedl KOHCTpyKimu Ry, (M*-°C)/BT, cleoyeT ONpeAensaTh I0
(dopmyne:

Ry™ =Ry -m,, 6.1

rae R;F — 6asoBoe 3HaueHHe TpeOyeMOro CONPOTHBICHUS TEIUIONepeaaye

orpaxparomeil  koHCTpykumu, (M2-°C)/BT, cledyeT NpUHUMATh B

3aBUCHMOCTH OT TPamgyco-CyTOK oTtommrTensHOro mnepuoaa, (I'COII),
°C-cyT/TOA, peTHOHA CTPOMTEBCTBA U ONIPEAEINATH 10 Tabnuie 6.1;

m, — K03(hPUIHEHT, YUNTHIBAIOMUI 0COOCHHOCTH PETHOHA CTPOMTENBCTBA.

B pacuere mo dopmyine (6.1) npunumactcs paBHbiM 1. Jlomyckaercs
CHIDKEHHE 3HaYeHUS K03 (OHIMEHTA 1, CITydae, €CIIU IPH BHIIIOTHEHAR
pacuera yAEnbHOM XapakTEPUCTHKHM Pacxoja TEIUIOBOM SHEPTHH HA
OTOIUICHAE W BEHTWIALMIO 3/[aHHS BBHINONHAKOTCS TPeOOBaHHA II.
CI150.13330 x JjaHHOH YAENBHOW XapakTEPUCTUKE. 3HAYCHUS
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K03 dUIHEHTA 71, TIPH STOM IOIDKHEL OBITH HE MeHee: myp = 0,63 — g
CTeH, my, = 0,8 — 711 OCTANTBHBIX OrPayKAAIOLIMAX KOHCTPYKIMH.
I'pamyco-CyTKH OTOMUTENBHOro mepuoaa, °C-CyT/TON, OMPEAECHSAIOT Mo

topmye:

TOCI=(t, -1, ) Zoy» 6.2
TOE lor, Zor—CPEIHSAA TeMIeparypa HapY>KHOTO BO3/yXa, °C, u
HPOOIKATETIHHOCTD, cyT/Tof, OTONHUTEIBHOIO nepuosa,

MPUHUMAEMBIE [0 CBOAY MPaBHI IJs IEPUOAA CO CPEAHECYTOYHOMN
TeMTepaTypoii HapyxHOro Bo3gyxa He Oomee 8°C, a mpu
IIPOEKTUPOBAHUY JICUEOHO-TIPOPUIAKTHYCCKUX, AETCKUX YUPEKACHUH
W IOMOB-MHTEPHATOB 15l pectapensix He 6omee 10 °C;

t, — pacueTHas TeMmepaTypa BHYTPEHHEro Bo3dayxa 3paaHusa, °C,
MPUHAMAeMas TPW pacueTe OrPaKTAIOUX KOHCTPYKIMH TIpynmn
3MaHMil yKazaHHbIX B Tabmauue 6.1: mo mo3. 1 — mo MUHHMAIBHBIM
3HAYCHUSM ONTHMATBEHON TeMIepaTyphl COOTBETCTBYIOLIUX 3JaHHUH 1O
TOCT 30494 (B wunrepBane 20-22 °C); mo mo3. 2 — COIJIACHO
KTacCHOUKAIMA ~ TIOMEHICHWA W MHHMMAQIBHBIX  3HA4eHUi
omruManbHOM Temmeparypst mo I'OCT 30494 (B unteppane 16-21 °C);
II0 1103. 3 — MO HOPMaM MPOEKTUPOBAHMSL COOTBETCTBYIOLIUX 3/1aHUIH.

B cBomHo#i Tabmume 6.1 TpHBeNCHBI MaKCHMAIbHbIE W MUHHMAIbHBIE
pacueTHbIe IapaMeTpsl TPeOyEeMBIX CONPOTUBIICHUN TEINIONEPENAYE OrPAKACHUI
B PETHOHE.

IIpu TemmoTEeXHMYECKUX pacyerax KIMMAaTHYECKUE INapaMeTphl paiioHa
crpoutenbeTa mpraUMaroTces mo CIT 131.13330.

OCHOBHBIMH ~ PAcUYeTHEIMH IapamMeTpaMd MHKPOK/IIMAara IOMCLICHUS
SIBJISFOTCA TEMIIEpATypa H OTHOCHUTENbHAS BIAKHOCTH BHYTPEHHETO BO3Ayxa. B
TIOMEIIEHUSX KUTMIIHO-TPOKIAHCKUX 3/1aHU# IPUMEHSIOT # = 20 °C, @ = 55 %.

ToukM pOCHI i1 NAHHBIX MapaMeTpoB BHYTPEHHETO BO3[AyXa COCTABILCT
tup. = 10,7 °C. I'papyco-cyTku ontumansHoro nepuoaa (I'OCII) onpeneneHHbIE Mo
(dopmyie 6.2 CIT 50.13330.

B Tlpunoxenusx B-)K mnpuBeneHs! BapuaHTHL SHEProd(peKTUBHBIX
Hapy>XHBLIX CTEH, MOKPHITUI MU NEPEKPBITHIA.

BapuanTbl 3Hepro3heKTHBHBIX HAPYKHBIX CTeH H3 BHOPOTPECCOBAHHBIX
6110K0B HECHEMHOH OnanyOku puBeieHB! B TTpriioskennn H.

CrpoutenbHble  y37bl dHEProdGdEeKTUBHBIX 3JaHUS C HKCHOJb30BAHUEM
KepaM3UTOOCTOHHBIX H3/ENHi W KOHCTPYKIMIA MpeAcTaBeHB! B [IpAnoskeHAsX 3-
K.
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Tabmuna 6.1 — Ba3osble 3HaUeHUs TPeOyeMOr0 CONPOTUBIICHUS TEIUIONEpEaaye
orpaxnaronmx koucrpykiwit (CIT 50.13330)

basobbie gHaueHys TpeSyeMOro ConpoTHBIEHHA TeNJIoNepeaaye R;? ,

(M*°C)/BT, OrpaIaioInX KOHCTPYKIHH

I'panyco-cyTkn Hepexprrruit
31aHUA M NOMELICHNA, [OTCHUTEIIBHOTO Mokprraii YepaYHBIX OKonf H
koa(dHuMenTR 0 U b nepuoza, & Haj BaTKOHHBIX
°C - ¢yr/ro; Cren NEPEXPHLITHH HeoTanIu- Bepeit, Pouapeit
YT/TOM HazR i BBEpEh, PoHap
poesnauy | BECMBIMH BUTPHH H
POSSAAMH | o anonbaMu BATpaXEH
W NOJIBASIAMM
1 2 3 4 5 6 7
1 Xunzie, neuedno- 2000 2,1 32 2.8 0,3 0,3
NPOPUIAKTHICCKHE U 4000 2.8 42 3,7 0,45 0,35
ACTCKHE YUPCHKACHH, 6000 3" 5 5.2 4.6 0,6 0’4
‘E‘;‘;‘;ﬁf{’;sgﬁp*‘m" 8000 4,2 6,2 5,5 0,7 0,45
oﬁluekaux 10000 4,9 7.2 6,4 0,75 0,5
12000 5,6 8,2 7,3 0,8 0,55
a - 0,00035 0,0005 0,00045 - 1 0,000025
b - 1,4 2,2 1,9 - 0,25
2 OO6mieCTBEHHBIE, 2000 1,8 2,4 2,0 03 0,3
KpoMe YKa3aHHBIX 4000 2.4 3,2 2,7 0,4 0,35
BbILLE, 6000 3,0 4,0 3.4 0,5 04
g““”““""l’”‘”"“"” #8000 3,6 48 4,1 0,6 0,45
BITOBEIE, ,
APOM3BOACTRCHHMIEC U 10000 4.2 3,6 4.8 0,7 0,5
ApYTHe 3aHUA U 12000 4.8 6,4 5.5 0,8 0,55
NOMEMIECHHUH ¢
BAGMKHBIM WK
MOKPHIM PCKUMOM
a - 0,0003 0,0004 0,00035 0,00005 0,000025
b - 1,2 1,6 1,3 0,2 0,25
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XXunble 30aHuA

rcon

PucyHok 6.1 - 3aBMCMMOCTb HOPMATUBHOI0 3HAYEHUA COMPOTUBIIEHUSA
Tennonepegaye rnagy HapyXXHbIX CTeH A5 XUAbIX 34aHUiA o1 TCOM

PucyHok 6.2 - 3aBUCUMMOCTb HOPMATUBHOIO 3HAYEHUS COMPOTUBNEHNA
Tennonepeaaye rnagu Hapy>XXHblX CTEH A1 06LLeCTBEHHbIX 34aHuii oT TCOT

6.1 KOHCTPYKL UM CTEH U3 KEPAM3UTOBETOHHbBIX G/IOKOB

Mpu paspaboTKe KOHCTPYKTUBHbIX  PELIEHUI A  HapyXHbIX CTeH C
MPUMEHEHNEM Kepam3MTOGETOHHbIX G/I0KOB ClefyeT WCMO/b30BaTh CledytoLue
BUAbI U3AENUI N MaTepUanos:
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1) BubGponpeccoBaHHbIC KepaM3UTOOCTOHHBIE OJIOKH INIOTHOCTHIO OT 500 10
1300 kr/mM* ¥ K1aCCOM IO TIPOYHOCTH Ha CxaTHE OT B1 10 B20, M3roTapnmeacMeie
Ha CMEUUAIBHOM TEXHOJIOIMYECKOM 000pYA0BaHHU U OTBEYAIONIME TPeOOBAHUAM
I'OCT 33126 u T'OCT 6133.

2) bnokm m3 OecrecyaHoro kepam3uToO€TOHa IUIOTHOCTRIO oT 200 mo
800 kr/mM® u KknaccoM no mpouHocTH Ha ckarme ot B0,35 mo B7,5, orseualomme
tpeboBanusim 'OCT 33126.

3) bioku onanyOku U3 KepaM3uUTOOETOHA INIOTHOCTHIO 500-1000 Kr/m3,
KJIacCOB MO NPOYHOCTH MpH cxaThh Kepam3utoOetoHa B1,5-B10, kotopbie
SBJSAIOTCS BIIEMCHTAMH HECHEMHO#M OmanmyOKu s BO3BEICHUS MOHOJHTHBIX U
COOPHO-MOHOJUTHBIX OETOHHBIX W JKeJIe300€TOHHBIX CAMOHECYIIMX W HECYIHX
OrPKIAOUIMX KOHCTPYKLMIA pa3nu4yHONi KOHPUTYypaly U Pa3MEPOB.

Bnokn onmanyOKu SBISIOTCS YHUBEPCATHHBIME U3/CITASIMHE, TIO3BOIISFOITHMHU
BBINIOJIHATH  MTPAKTHYCCKH JIIOOBIE  CHCTEMBI Hapy>XHbIX CTCH: HECymue,
CaMOHECYIIE, HABECHBIE (B IPEEIax OJHOIO 3TaXA).

Hecymme creHel w3 ONOKOB OmManyOKd B KAadeCTBE OTPaXKTAFOMINX
KOHCTPYKIMH BBIMONHSAIOT (YHKOWIO KaK TEIDIO3aMMTHBIX, TaK M HECYIIUX
JNIEMEHTOB 3/IaHUSL.

OHHM TPUHAMAIOT HATPY3KH OT MEKIYITAKHBIX TEPEKPHITHAN 30aHWi U
BETPOBBIC HArpy3kd. B KOHCTPYKIIMM HECYNMX CTeH OJIOKH pa3/ielieHbl Ha JBE
30HBL. 30HY VTCIUICHAS (C Pa3NAYHBIMH VTCIUIHTCISIMHA) W 30HY HECYIIYIO.
Hecyme#t 30HOW B Takol KOHCTPYKOMHM SIBISETCS MOHOJMTHBIM OETOH,
VKJIaIbIBAEMBIH TP OETOHUPOBAHUH B ITyCTOTHL

Camu 670KM B Takodl KOHCTPYKLUWH SBIAIOTCS Kak onaayOko#, Tak u
TEIUIOU3OIUAPYOMIM MaTEPUAIOM B COUETAHUU ¢ MAaTEPUATIOB 3aIIOJTHEHHUS.

Ha pucyskax Ilpunoxenmss C mnpuBENCHB KOHCTPYKTHBHBIC PEUICHHS
CaMOHECYIIX U HECYIIHUX CTEH M3 KePaM3UTOBEIX OJIOKOB ONayOKH.

4) CreHoBbie kKepam3uToOeToHHBIe maHemy mo ['OCT 32488.

5) @acammbii  Oeccep-Onmoxk  wim  Oeccep-KMpHNHY  HA  OCHOBE
CpPEeIHE3EPHUCTEIX OSTOHOB HA IJIOTHBIX 3AITONHUTEINAX.

6) Kupnua cunmkarasit no TOCT 379.

7) Kupnuy kepamuueckuii myctotaslii mo 'OCT 530.

8) PactBop wiamouHEI Nerkuit (¢ INTOTHOCTBIO B CYXOM COCTOSHHUHM MEHEE
1000 kr/M*) 1 pacTBOp KIATOYHEIN THKEELH (C INIOTHOCTEIO B CYXOM COCTOSHHY
Gomee 1000 xr/m?), ymosnersopsromue Tpedosammam IT'OCT 5802.

9) Apmarypa IS apMHUpPOBaHHS CTE€H, YAOBIECTBOPAIONMIAas TPeOOBaHHIM
I'OCT 5781 u CIT 63.13330. PexoMeHAyeTCsl IPUMEHEHUE apMaTypbl CIETYOILMX
kiaccoB: Bp-103-5 MM — ams cerwaroro apmuposaHus U A-II u A-III — ana
TIPOJOITBHOTO APMHUPOBAHHUS.

KOHCTPYKTHBHBIC PEIICHAS HAPYIKHBIX CTECH MOAPA3ACIAIOTCS HA TPYIIIET:

— OJHOCTOWHBIE KePaM3UTOOETOHHEIE HAPYKHbIE CTEHHI,

— [IBYCTIOIHBIC KEPaM3UTOOETOHHbIE HAPYKHBIE CTCHEL,

— KOMOMHMPOBAHHBEIE KEPAM3UTOOECTOHHEIE HAPY>KHBIE CTCHBI.

OmHOCTIOWHEIE CTEHBl MOTYT BBIIONHATHCA U3  TEIUIOM3OJAIMOHHBIX
KEPaM3UTOOETORHEIX OJIOKOB INIOTHOCTBI0 oT 200 mo 700 kr/m’. Kak mpaBmiio,
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CTEHBI U3 TaKuX OJIOKOB MPOCKTHPYIOTCS HEHECYIIUMH C MOSTAKHBIM ONUPAHACM
HA HJIEMEHTHI MEPEKPHITHS ¢ JATBHECHIINM WX OIITYKATypHUBaHWEM H HaHECCHHEM
(aKkTypHO-0TAENOYHOTO CJI0s (hacagHON CUCTEMBI.

CTeHBI MOTYT OBITH HCHECYIMMM, CAMOHCCYIIMMH W HECYIIUMH B
3aBACHMOCTH OT Ha3HAYCHUSL.

[pennaraeMble  KOHCTPYKTHBHbIE — PELICHHS  HAPYXKHBIX CTEH M3
MHOTOIIENIEBEIX KEPAM3UTOOETOHHBIX OJIOKOB M CTEH ¢ NMPUMECHEHHEM OJI0KOB U3
OecrecyaHoro  KepamM3uTOOETOHA aHATOTHYHEL KOHCTPYKTHUBHBIM — PEIICHUSM,
TIPEIBSIBIIIEMBIM K CTEHAM U3 MOJHOTENBIX OJIOKOB.

[Tpy TPOEKTHPOBAHMM KIIAJOK W3 KePaM3HTOOETOHHBIX ONOKOB ClEAyeT
KOPPEKTHO  OMpPEnenars KOIG(GUIMEHT TEIIOTEXHWYECKOH OXHOPOJHOCTH
TPOSKTAPYEMOM KOHCTPYKIIMM, TaK KaKk Ha HEro CYyLIECTBEHHOE BIIUSHUE
OKa3blBaeT PACTBOP KIAAKH, a TAKXKE TETUIONPOBOMHBIE BKITFOUCHMS, TAKHe Kak:
HAJIOKOHHBIC MEPEMBIUKH, TUTUTHl IEPEKPHITHS U T. IL.

BapuaHTbl UCHOHEHHUS CTEH M3 IOJIHOTENBIX KePaM3UTOOETOHHBIX OTOKOB
MPE/ICTABICHB! B IIPAIOKEHIN A, N3 MHOTOIIENEBEIX KEPaM3HTOOETOHHBIX GII0KOB
— B TNpWIOXKEHWA b, KOHCTPYKIMIi C TpUMEHEHWEM OecnecuaHbIx
KepaM3UTOOCTOHHBIX OJIOKOB — B IIPHIIOKEHUH B.

V3Bl IPAMBIKAHUS OKOHHBIX M BEPHBIX OJIOKOB K CTEHOBBIM IpOoeMaM
CIeIyeT BHINOIHATH cornacHo TpedoBarmsiM ['OCT 30971.

KOHCTPYKTHBHBIC pCUICHMA HCHECYIIMX W CAMOHECYIIMX CTE€H U3
KEPaM3UTOOCTOHHEIX OJIOKOB IS MPMMEHEHHS B KAPKACHBIX COOPHO-MOHOIHUTHBIX
3MAHUAX TIPCACTABICHH B TpwiokeHMd 3 u W cOOTBETCTBEHHO. JlaHHBIE
MIPUIOKEHUS COACPKAT KOHCTPYKTHBHBIE PEIIEeHNs, pa3paboTaHHbIC JUI BapHaHTa
CTeH 13 O0ECMECUaHoro Kepam3uToOeToHa B Ma3-rpeOHEBOM WCHONHEHWH C
(baKkTYpHBIM CIIOEM 3aBOJCKOr0 H3rOTOBJICHHUS.

B npunoxerun K mpeacTaBneHsl KOHCTPYKTHBHEIE PEMICHUS HECYIUX CTCH
A3 KEepaM3UTOOETOHHBIX OJIOKOB (HA TPUMEPE TPEXSTAKHBIX  3IaHUH),
pa3paboTaHHEIe IS CICAYIOMINX BAPHAHTOB CTCH M3 KEPAM3UTOOETOHHBIX OJIOKOB
(xamHeit):

— ¢ OTHAENIOYHBIM IITYKATYPHBIM CIIOEM,

— ¢ OONMIIOBOYHBIM  CJIOEM M3 TMOJHOTEIOTO WM  MYCTOTENOTO

KepaMI4ecKoro KUPIIJa;

— C HAPYXHBEIM CJIOEM M3 TOHKOCJIOHHOM MAapOIPOHMLIAEMON ITYKATypPKH

TOMMHOM 4,5 MM W cpemHHM cioeM U3 3((EKTUBHOIO yTEMIMTENs

(MuHEepasbHAs BaTa Ha 6a3aIbTOBON OCHOBE),

— ¢ OOJTHMIIOBOYHBIM CJIOEM W3 JIUIEBOTO KHUPIHMYA U CPEAHHM CIOEM H3

3¢(GEKTUBHOTO YTETUINTENS CO CBS3BI0 OOIMIOBOYHOIO CJIOS C OCHOBHBIM,

METAUTHYECKMMH CETKAMU M THIYKOBBIMHU PsiJIaMHy;

— ¢ HaBEeCHBIM BECHTHJIMPYEMBIM (hacajioM (C BO3AYLIHBIM 3a30pPOM),

CpeIHMM CJIOEM W3 MHHEpaIbHOM Barhl Ha Oa3alsTOBO OCHOBE W

HAPYHBIM OGJIMIIOBOTHBIM CIIOEM.
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6.2 KoncTpykuun CTeH c HCII0JIb30BAHHEM JKECTKHX
TeIUIOH30JISIIHOHHBIX IUIHT U3 fecrnec4aHoro KepaM3nToGeTona

BapnaHThl KOHCTPYKTHBHBIX PEINCHWH HAPYXKHBIX CTE€H ¢ NMPHMEHEHHEM
JKECTKHX TEIUTOW3OJIALMOHHBIX IUIAT W3 KEpaM3UTOOETOHA MpEACTaBIICHH B
IpUIOKEeHUH .

6.3 KOHCTPYKTHBHBIC PelICHHsI PH MOHOJIUTHO-TIAHEJIbHOM H COOPHOM
JAOMOCTPOCHHH

BapuaHTbl KOHCTPYKTUBHBIX PEHICHHHA HAPYXKHBIX CTCH € IPUMEHEHUEM
KOHCTPYKIIMIi TMPH MOHOJIMTHO-TIAHEBHOM JIOMOCTPOCHUM TPEICTABJIEHBl B
npuiokeHuu J1.

KOHCTpYKTUBHBIE pELIEHUS KEPaM3UTOOETOHHBIX OJHOCIOHHBIX CTEHOBBIX
naxeneit aymHoi 6,0 M U MHOTOSTaKHBIX OOIIECTBEHHBIX W TTPOM3BOICTBEHHBIX
3MaHMI TIPUBEICHBI B pabounx ueprexax cepun MU-04-5 (Bem. 1-7, 10-21, 30-31)
u 1.020-1 (Bbmm. 5-4, ocHoBe cepun MM-04), kepaM3UTOOETOHHBIX TPEXCIIONHBIX
maHenmet — B paboumx dweprexax cepuum HMH-04-5 (Bem.  26,28),
KEepPaM3UTOOSTOHHBIX OIHOCTOMHBIX CTEHOBBIX MaHenel mmuHoM 12,0 M s
OTaIUTMBAEMBIX 3[aHuN B pabounx udeprexkax cepud 1.432. 1-18 (Beim. 0,1,2) u B
cepun 2. 432-1 (Bbm. 0-1).

B npunoxeHnn O OPUBEICHBI HECKOJBKO BapHAHTOB KOHCTPYKTHBHBIX
pelIeHUH HAPY>KHBIX CTEH NP COOPHO-TIAHETHHOM JOMOCTPOEHUH CO 3HAUCHUSAMH
MPUBEICHHBIX COMPOTUBIEHUN Temwtonepenaue. B IIpunokenun O.1 maHbI
PEKOMEHJAMU MO ONPENCNCHAI0 MHHAMATIBHOW TeMIEpaTypbl B y31ax
COIPSIKEHMS CTEHOBBIX TaHENed ¢ TUIMTaMH  TEPEKPBITHS €  yYETOM
TETUTOTIPOBOAHBIX BKJtOueHui, a B Tabmune O.1.1 npuBeAcHB 3HAYCHUS
TEMIIEPATYPEl HA BHYTPEHHEH MOBEPXHOCTU TPEXCIOWHBIX KEPaM3UTOOETOHHBIX
CTCHOBBIX MAHENEH B 30HE TEIIONPOBOIHBIX BKITFOUCHHMH.

6.4 KoHcTpyknMH ¢ NDpHMEHEHHEM KepPaM3HTa H MOHOJIMTHOIO
KepaM3HTo0eTOHa

KepaMsuT ¢ HacBIMHOM IWIOTHOCTBIO oT 200 10 600 KI/M> M MOHOJNMTHEIA
KepamM3uTOOETOH ¢ MIIOTHOM CTPYKTYpoil mioTHocThio 800-1000 kr/m* 1 Knaccom
IO MpOYHOCTH Ha cCxatue oT B25 no B10 npumeHsieTcss HE TONBKO B
KOHCTPYKLHAX HAPY>KHBIX CTEH, HO M B NEPEKPBITUAX M MOKPHITHSX TEIUIBIX U
XOJIOJHBIX YEPAAKOB KUIIBIX U OOILECTBCHHBIX 3IaHMI.

ITpeuMmymecTBaMH KpBIIH C TEIIBIM YEPAAKOM SIBIISICTCS  YIIYIIICHHWE
BEHTUJIALNA BEPXHUX OTOKEH, MOBBIIICHHE HAACKHOCTH KPOBJH, CHIDKCHHE
TENJIONOTEPh BEPXHETO 3TaKA, YIPOIIEHUE KOHCTPYKIMH MOKPHITUS, JOCTYIHOCTh
JUls OCMOTpa U PEMOHTA.

YCTpoHCTBO KpHIIM ¢ TEIUIBIM YEPAAKOM CIEAyeT IpeayCcMaTrpuBarh B
JoMax JeBATH M Oonee 3Taxed, rae €ro NPAMCHCHWE JAcT TEIUIOBOM H
osxonomuueckuii ddppexr. Tennorexunyeckas 3PEKTHBHOCTh KPHII € TETITHIM
YEPJAKOM COCTOMT B BO3MOXKHOCTU YMEHBIIUTH BENUUMHY OOIIEH TEIIIO3auUTEL,
BKIJIIOYAIOIIEH COMPOTUBIICHUE TEIIONEPEAAUE MOKPHITUS U NEPEKPBITAS, a TAKKe
HEPEPACTIPEAEIUTE TCILIOU30JIALMIO B OrPAKAAOILIX KOHCTPYKIMAX YEPaKa.
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Kprlma ¢ TemibM 4YepmakoM COCTOHT W3 BHYTPEHHETO MOMEIICHHS H
OTPXIAIOMINX KOHCTPYKIHMM, HYEePAAYHOTO TIOKPBHITHS, HAPYKHBIX CTeH H
YEpAAYHOTO MEPEKpbITUs. UepaauHoe MPOCTPAHCTBO KPbIIIH ¢ TEMJIBIM YEPAAKOM
HCIIONB3YETCd B KadeCcTBE COOPHOM BEHTWIALMMOHHON KaMepwl, 00orpeBaeMoi
BO3/[yXOM BBHITSDKHOM BEHTHIIAIIAH, TIO3TOMY K €T0 OTPaKJAIOLIMM KOHCTPYKIMAM
OPEABABIAIOTCA TPeOOBaHMS MO TEMJO3alUTe M repMmeTu3auuu. [lomemenue
TENJOro 4Yeplaka CIEAyeT WCIONb30BaTh s Pa3sMELICHUS H TEXHUYECKOrO
00CITY>XMBaHUSI DJIEMEHTOB HHXKEHEPHOTO O0OpYZOBaHUS 3[aHMA, a TaKKe s
MPOBEJCHUS PEMOHTA KPBILIH.

IIpA TPOEKTHPOBAHWM TEIUIBIX YEPJAaKOB CIIEAYET PYKOBOICTBOBATHCA
CI1 50.13330, a Tarke «PeKOMEHIAMMAME TI0 TPOSKTHPOBAHUIO KeNe300€ TOHHBIX
Kpblll € TEIJIBIM YepAakOM JUIS MHOTOJTKHBIX 3JaHuily, pa3paboTaHHBIX
HHUUII Dxunuina.

B cnydae ecnu BEHTKAaHAJNBl HE BBIBOAATCS HAa UYEpAaK, TO dYepAak
MPOEKTUPYETCA XOMOIHBIM M B KAYECTBE YTEIUIUTENS NPHUMEHACTCS KEPAM3UTOBBIH
rpaBuii.

BapuaHThl KOHCTPYKTUBHBIX PELUICHUI HAPY>KHBIX CTEH C UCIOJIb30BAHUEM
KEePaM3HUTOBBIX 3aCHIIOK M MOHOJHTHOTO KEepaM3UTOOETOHA NPEJCTABICHB B
npunoXkeHuu E.

Bapuantel WCMONHEHHUA OTrPaOKACHUN C NPUMEHEHHEM KepaM3uTa |
KepaM3UTOOeTOHa B YEpHAuHBIX, TMOJBAIBHBIX TEPEKPHITHAX M MOKPHITHAX
TUIOCKUX KPbIUI NPEACTABIEHBI B NPHIoXKeHUH JK.
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7 TpeOoBaHus Kk o0ecnie4eHHIO MOKAPHOIi 6€30MaCHOCTH

CTpouTeNbHbIE KOHCTPYKIMH 3/1aHUN M COOPYXKEHHUM W MPOTHBOIIOKAPHEIE
MEPOIPUATHS B HUX MOTYT IIPHHAMATLCS HA OCHOBE OIICHKH MOKapHOM OMACHOCTH
W YPOBHS 3AIIWIICHHOCTH, BBITOIHIEMBIX MTPH CTPaXOBaHWM 00bEKTA HA CIydai
MOXKapa.

TpeGoBanus noXkapHOi 6€30IIACHOCTH HACTOSIIETO MOCOOHUST OCHOBBIBAIOTCS
Ha TOJOXCHMSIX ¥ Kiaccuukammax, OpuHATEIX B DemepanbHOM 3aKOHE
No 123-®3 o1 22.07.2008 . «TexHudeckuii pernaMeHT O TPpeOOBAHUAX TTOKAPHOM
6e3omacroctiy U CIT 112.13330, cornacHO KOTOPBIX, KEPAM3UTOOETOH OTHOCHTCS
K Tpymme Heroproumx MartepuaioB (HI), mis KOTOpeIX TOKa3aTeau
MOYKAPOONIACHOCTH:  TEMIIEpAaTyphl BOCIUIAMEHEHHS M CaMOBOCIIAMCHCHWS,
K03 (QuIMeHT IpIMOOOPa30BaHUS U TTOKA3ATENb TOKCUYHOCTH MPOIYKTOB TOPEHHUS
— HE permaMeHTHPYIOTCS. KOHCTPYKIMH H3 KEPaM3WUTOOCTOHHBIX —H3/ICITHIA
COOTBETCTBYIOT  KJlacCy  KOHCTPYKTHBHOI  mokapoomacHoctm KO  (He
MOKaPOOTIaCHEIE).

KOHCTPYKTUBHOE MCIIOJHEHUE CTPOUTENBEHBIX JJIEMEHTOB, BHIMOJHEHHBIX U3
KepaM3HTOOCTOHHBIX OJIOKOB, HE SBISETCS NPUUMHON PACIPOCTPAHCHHUS TOPCHUS
TI0 3/TAHUTO.

[Ipenen OTHECTOMKOCTH OTPOKAAFOLINX KOHCTPY KLU u3
KePaM3WTOOCTOHHBIX ~ H3JCIMH  pErNaMeHTHpyeTcs  TOJNIMAHOW  CTEHHI,
MHTEHCUBHOCTBIO CUJIOBBIX HANPSLHKEHUM B PACUETHOM CEUEHUM, KOIGGUIMEHTOM
mpojoneHOro — m3rmba  CTEHBI,  IOKasaTreneM  TemioBod  muddysmu
KepaM3uTOOETOHA, BPEMEHHEIM CONPOTHBICHUEM CXKaTUIO Kinaaku (Nel23-@3 or
22.07.2008 1.).
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BapuaHThl KOHCTPYKTHBHBIX PelIeHHI HAPYKHbIX CTE€H
C HCI0JIB30BAHHEM IOJTHOTEbIX KePaM3HTO0€TOHHBIX 0JI0OKOB

Ilpunoxkenue A
(CnpaBouHoe)

['nagpb CTEHBI - COITPOTHBJICHUEC

CxeMa HanmeHoBaHHe Or payKIeHHs Tommuua | TEIONCPEAATC, (’“2 'OC)/ Bm, ::;Egggg
Ne HOBAHHE CJIOS B VCJIOBHSTX YKCIUTYaTallHH : :’
KOHCTPYKIIHH H HauMe cIos &, m y . LTy : 10 e
M2
1 2 3 4 5 6
OTHOCJTOHUHBIE HAPY)KHBIE CTEHBI
Hapy:amas crena - Tun 1 (BapuauT 1)
Ko drment
Ne T [norxocts TEMIONPOBOAHOCTH | MApOIPOHH- 0,19 1,40 1,07 1,15
cnon | Hammerosare a7 | A Bmiuec) | mseoomn | o 1,97 1,48 1,45
wn ke/ M’ M ‘ ’ ’ ’
_ A2 1 P lwlwem ]l g 2,59 1,93 1,78
1 g;ﬁ;ﬁ;“o'“ec“a}m 0,02 1800 0,76 0,93 0,09
Knmaaka 13 MOITHOTEIBIX 0’47 3’ 15 2’34 2=08
2 KepaM3HTOOSTOHHBIX 8 500 0,16 0,22 0,3 0.57 378 280 241
OIIOKOB s > > s
3 g;é‘gﬁ;}‘o'“e“Mﬁ 0,02 1800 | 0,76 | 0093 0,09 0,66 434 3.21 2,71
JleKopaTHBHO -
4 OTJICTIOUHBIM CIIOH 0,0035 1800 0,76 0,9 0,05 0,76 4,97 3,66 3,05
Hapy:xHan cTeHa - THI 1 (BapuaHT 2)
KoadduipieHr
Ne TIMOTHOCTS e oMpoBOAHOCTH | TapOMpOHH- 0,19 1,22 0,97 1,24
oron | Hameemosame |1 P0G gy (o) | meeoome [T 7o 1,69 1,33 1,59
wn xe/ M " - /(,u, | ) ’ ; ,
M2 /(M4 Ila
_ 0,38 2,22 1,73 197
1 gaex:‘;“"'”e“m” 0,02 1800 0,76 0,03 0,09
Knamca H3 ITOJTHOTENBIX 0547 2’69 2’09 2’32
2 KepPaM3UTOOETOHHBIX -] 600 0,19 0,25 0,26 0.57 3.92 249 271
OJIOKOB > ’ > s
3 gaeé‘g’;;“o'“ec“amﬁ 0,02 1800 | 076 | 093 0,09 0,66 3,69 2.85 3.05
JleKopaTHBHO -
4| oo oot 0,0035 1800 0,76 0.9 0,05 0,76 422 325 3.44
Hapy>mas crena - Tun 1 (Bapuanr 3)
Kosdprmment
Ne T IInorHocTs TEIIIONPOBOAHOCTH | MApONpOHH- 0,19 1,07 0,88 1,34
cnos HammeHoBaHHe 011];}[[{3, Ve A, Bm /(M°C) I[AEMOCTH 0.28 1.48 12 173
/i xe/ M’ £ ’ > ’ ’
_ A ] B |wiwsta) |l g3g 1,94 16 2,17
1 E::;’;“O'"ec“m’" 0,02 1800 0,76 | 093 0,09
Kirazka u3 MOMHOTENBIX 0’47 2935 1,88 2,56
2 KepaM3HTOGETOHHBIX & 700 0,22 0,28 0,23 0.57 78 224 799
OIIOKOB ’ > s >
3 g:gi‘;;"“"e"“mm 0,02 1800 0,76 | 093 0,09 0,66 3,21 2,56 338
4 oﬂf;‘;p(f:ﬁ;"choﬁ 0,0035 1800 0,76 0,9 0,05 0,76 3.66 2.92 3.82
JIBYCJIONHBIE HAPYKHBIE CTEHDI
Hapy>masn creHa - Tun 2 (Bapuant 1)
Koohdhurment 0,19 1,51 1,19 1,71
Ne To TIMOTHOCTS [ orrmonposoaroctH | Maporpors-
cnos HanmeHOBaHHe m;}m{a, 7, A, Bm /(M"C) [AEMOCTH 0,28 2,04 1,58 2,01
" KM T 5 | e || 038 2,63 2,02 235
1 E:j;:‘;“"'“mm 0,02 1800 | 076 | 093 0,09 0,47 3,16 2,41 2,64
Knanka M3 ITOTHOTENBIX
2 | xepamsuTOGETOHHBIX F 500 0,16 0,22 0.3 0,57 3,74 2,85 2,98
e 066 | 427 S
3 KEPaMITUECKOT O ITYCTOTHOI'Q 0,12 . 0,58 0.64 0,14 0,76 4,86 3,67 3,61
Hapy)xHasi cTeHa - THII 2 (BapHaHT 2)
0,19 1,39 1,13 1,81
0 Kosddurment
No Tommma JIOTHOCTD TEIUIONPOBOAHOCTH | TMapOIpOHH- 0’ 28 1,87 1, 49 2,16
cros HanmeHopanue Py > V> /1’ Bm /(MO C) IIAEMOCTH
wn kel M’ n . /(,u, ) 0,38 2,39 1,89 2,54
Mmefim-4- lla
1 g::;:ﬁ;“o'”mmm 0,02 1800 0,76 0,03 0,00 0,47 2,87 2,25 2,88
Kraaxa 13 MOHOTENBIX 0,57 3,39 2,65 3,27
2 KepaM3UTOOETOHHBIX & 600 0,2 0,26 0,26
6I10KOB 0,66 3,87 3,01 3,62
3 E;%i Ilcq(/)[f(l)mn‘;aﬂomoro 0,12 1600 0,58 0,64 0,14 e )
: 19 3,29 4,0
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I'mans CTCHBI - COMNPOTHBJICHUC

CxeMa HanmenoBanue OrpayKieHHs Tommuna | TeTHIonepeaate, (M 20 C)/ Bm, :;pgggloo’
KOHCTPYKI[HH Ne 1 HaHMEHOBAHHE CJI0S CIIOst 6, m | B YCJIOBHSX SKCILTyaTALH ( le,lq ) Ha)’
A B —
1 2 3 4 S 6
Hapy:xmasn crena - Tun 3 (Bapuant 1)
0 Kooduipent 0,19 1,53 1,19 4,98
Ne T JIOTHOCTD | 1 ennonpoBOAHOCTH | MAPOIIPOHH-
cIos HanMeHoBaH¥e OJ]];‘[‘IP[[{a, e A, Bm /(M"C) IAeMOCTH 0,28 2,10 1,60 5,28
v ke/m’ [ - # 0,38 2,72 2,05 5,62
e [(m-4- Ia) 2
1 l];[:cnizl-;lr;ﬂo—necqa}m 0,02 1800 0.76 0,93 0,09 0,47 3,28 2,46 5,92
Knaaxa u3 nmonHorensx 0,5 7 3 ’91 2,92 0,25
2 KEePaM3HTOOETOHHBIX S 500 0,16 0,22 0,3 0,66 4,47 3,33 6,55
GIIOKOB
3 | ®acammiit Geccep-6nok 0,19 2300 1,17 1,29 0,046 0,76 5,10 3,78 6,88
Hapy:xHasi cTeHa - THII 3 (BapHAHT 2)
Kooprptert 0,19 1,35 1,09 5,08
Ne T . MnotHOCTS [~ rennonpoBoarocT | Tapompors- i
cnos HanmeHoBamme cmmMm » Vs A, Bm /(Moc) IAEMOCTH 0,28 1,82 1,45 5,43
wn ! A
kel m " 5 A 0,38 2,35 1,85 5,81
i l];[:cnﬁzzzﬂo-necqa}m 0.02 1800 0.7 0.93 0,00 0,47 2,82 2,21 6,16
Knazgka H3 MOMHOTENBIX 0,5 7 3 ’3 5 2,61 6,54
2 KepaM3HTOGETOHHBIX 8 600 0,19 0,25 0,26 0.66 3.82 297 6.89
GII0KOB 2 2 < >
3 | ®dacammmiii Geccep-Gmok 0,19 2300 1,17 1,29 0,046 0,76 4,35 3,37 7,27
Hapy>xHasn creHa - Thn 4 (BapuaHT 1)
Koogprmprerr 0,19 1,43 1,10 2,82
Ne TommytHa Mnorrocrs TEMNOMPOBOAHOCTH | MAPOIIPOHH- 2
cnost HamnmeHoBaHHe P Ve A, Bm /(Moc) IAEMOCTH 0,28 1,99 1,51 3,11
nn xz/ m’ # 0,38 2,62 1,96 3,44
A b e (a4 Iax) 2
) II;I;::eBg;Ho-necqa}mm 0,02 1800 0.7 0.93 0,00 0,47 3,18 2,37 3,74
Kragxa H3 MOMHOTEIBIX 0,57 3,81 2,83 4,08
2 KepaM3HTOOETOHHBIX & 500 0,16 0,22 0,3 0,66 4,37 3,24 438
OIIOKOB
3 | Beccep-kuprr 0,09 2300 1,508 | 1,629 0,046 0,76 4,99 3,69 4,71
Hapy:xnafi cTeHa - THI 4 (BapMaHT 2)
Koogprmperr 0,19 1,24 1,00 2,91
Ne Tommia TIOTHOCTS [ o D OBOAHOCTH | TAPOIPORH- . 136 325
CIIOS HammeHOBaHHe P e A, Bm /(M"C) TAEMOCTH 0,28 1,72 " ,
wn 3 A
ke/m " 5 /e ) 0,38 2,24 1,76 3,64
1 IleMeHTHO-TIECUaHBIH 0,02 1800 0,76 0,93 0,09 0,47 2,72 2, 12 3,98
Pk 0,57 3,24 2,52 437
JIagKa M3 ITOIIHOTCIIBIX
2 KepaM3HTOGEeTOHHBIX 8 600 0,19 0,25 0,26 0.66 3.72 2.88 4.72
6I0KOB 2 : 2 2
3 | Beccep-kuprmu 0,09 2300 1,508 | 1,629 0,046 0,76 4,24 3,28 5,10
HapysxHad cTeHa - Tun S (Bapuanr 1)
KoaddHimenr
Ne IImorroeTs TEILTONPOBOJHOCTH | IapOIrpoHH- 0,19 2,63 2,24 1,09
T omHa, Y,
cT0s HanMeHOBaHme M A, Bm /(M"C) IaeMOCTH
wn xa/ M’ # 0,28 3,19 2,65 1,39
A B M2 /(M- q- Ha) ?
LleMeHTHO-TIeCUaHBIi
1 DPACTBOD 0,02 1800 0,76 0,93 0,09 0,38 3,81 3’10 1’72
Krnanka 13 MOTHOTENBIX
2 KepaM3HTOGETOHHBIX ] 500 0,16 0,22 0,3
L 0,47 438 3,51 2,02
3 Bas3anbTOBBI YTEIUHTED 0,05 140 0,04 0,042 0,3
4 | Aexopatmero- 0,0035 | 1800 0,76 0,9 0,05 0,57 5,00 3,97 2,36
OTHEMOUHBIH CIIOH
HapyskHafl cTeHa - THII S (BapMaHT 2)
Kosddmimient
No [InorHoeTs TETLIOTIPOBOJHOCTH | TapOITpOHH- 0,19 2,39 2,11 1,19
TonmHa, 7,
cIos HarnMeHoOBaHHe Iy A, Bm/ (M"C) LIaeMOCTH
i xa/ M’ # 0,28 2.84 2,45 1,53
A b wz /(a4 M) ?
IlemMeHTHO-TIECUaHBIH
1 HACTBOD 0,02 1800 0,76 0,93 0,09 0,38 3,34 2,84 1992
Krnagka 13 MOTHOTENBIX
2 KepaM3UTOOETOHHBIX S 600 0,19 0,25 0,26
GIIOKOB 0,47 3,79 3,18 2,27
3 BasanbTOBBIH YTEIUHTE 0,05 140 0,04 0,042 0,3
4 | Aexopamuero- 0,0035 | 1800 0,76 0,9 0,05 0,57 4,29 3,57 2,65
OTHEMOUHBIH CIIOH
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Ipunoxenue b
(CnpaBo4HoOe€)

BapuaHTbl KOHCTPYKTHBHBIX PelIeHHH HAPYKHBIX CTEH
¢ HCMO0JIL30BAHHEM MHOIOIEJIEBbIX KePaM3HUTOOETOHHbIX 0JIOKOB

['1ajib CTCHBI - COIPOTUBJICHUE
CxeMma HanmMeHoOBaHMe O pAsKICHHS Tommuna | ToIVIOTCpeaase, (Mz‘oc)/ Bm, | apompo-
KOHCTPYKIMH Ne 1 HaUMEHOBaHHE CJIOS] c1081 &, m | B YCIOBHSIX SKCILTYATAIHH HI’IzuaHII;HO,
(M y.Ila )
A b P
1 2 3 4 S 6
OJHOCJIOUMHBIE HAPY/)KHBIE CTEHBI
Hapyamasn crena - Tum 1 (BapHaHT 1)
Kosddrunent
Ne TomuHa, l_lJIO’;,HOC’[B TEIUIONPOBOAHOCTH | TAPOIIPOHH- 0’19 192 1 1:03 1,24
H > °
n o LI I ’: B < |l o028 1,69 1,42 1,59
Me/(u-q-ﬂa)

1 ;‘:c“gﬁ;“‘*“e"“m“"‘ 0,02 1800 | 076 | 0093 0,09 0,38 2,21 1.86 1,97
Kitayixa m3 ImycToTensx 0,47 2,69 2,25 2,32
KepaM3HTOOETOHHBIX

2 | Snokon ¢ 3-x psmof 8 600 0,19 0,23 0,26 0.57 3.21 268 271
ITYCTOTHOCTBIO _

3 | Lemenno-necuanii 0,02 1800 | 076 | 0,3 0,09 0,66 3,69 3,07 3.05
pacTBOp

4 E;;cf;?paTKBHO - OTJEIOYHBII 0,0035 1800 0,76 0,9 0,05 0,76 4,21 3,51 3,44

Hapysknas crena - tun 1 (BapuaHTt 2)
KosddrarreHT
Ne TommymHa, Hmorsiocts TETIIONMPOBOJHOCTH | MapOIIPOHH- 0,19 1’ 16 0’99 1,34
clos HammMeHoBaHIe I Vs ; A, Bm /(MOC) L[aeMOCTH 0,28 1,61 1,37 1.73
n/n k2! m - . Hs
_ sellws o) ()38 2,11 1,79 2,17

1 pu:cﬁg;}‘o'“ec“am’m 0,02 1800 0,76 0,93 0,09
Knamka 13 mycToTemsIx 0’47 2’5 6 2’ 16 2’5 6

2 | xepaM3UTOOETOHHBIX GIIOKOB b 700 0,2 0,24 0,23
¢ 3-X PAIHON IIYCTOTHOCTHIO 0>5 7 3506 2>5 8 2’99
IleMeHTHO-NecYaHbIH

3 pacTRO 0,02 1800 0,76 0,93 0,09 0,66 3,51 2.95 3,38

4 gf(‘)‘f‘[’pa"m"o - OTACTIOUHBIN 1 0035 1800 0,76 0,9 0,05 0,76 4,01 337 3.82

Hapy:xuas cTeHa - THn 1 (BapHaHT 3)
Koath drpeHt
Ne TomumHa, MnoTHoeTh [ en nonposoaroct | maponpors- 0,19 1,12 0,96 1,51
enox [ Haneroparate M P [ A Bmifuec) | mseoen ([ o 1,55 1,32 1,99
nn kel M - - Hs
_ wiwsia) 038 2,02 1,72 2,51

1 pu;é“;‘;"‘”"w‘a""'" 0,02 1800 | 076 | 093 0,09
Kotaa 16 MyCTOTEBIN 0,47 2,45 2,08 2,99

2 | xepaM3HTOGSTOHHEBIX GIOKOB 3 800 0,21 0,25 0,19
¢ 3-X PSAHON MYCTOTHOCTBIO 0,57 2,93 2,48 3,51
IleMeHTHO-TeCYaHBIH

3 | pactnop 0,02 1800 0,76 0,93 0,09 0,66 3,36 2,84 3,99

4 [Aexopamimro - omaenoubIi | 00035 1800 | o076 | 09 0,05 0,76 3,83 3,24 4,51

Hapy:xuan cteHa - TR 1 (BapHaHT 4)
KosddrumeHT
No Tomms, [TnorHoCTH TeITIONPOBOHOCTH | MApONpOHI- 0,19 1,00 0,88 1,63
cnos HanMeHOBaHHe M Ve ; A, Bm /(Moc) I1aeMOCTH 0,28 138 1,20 2,16
nn kel M N - H
- elwsta) I 0,38 1,80 1,56 2,75

1 pu;cl‘;‘z‘;;“‘*"w‘a""'" 0,02 1800 0,76 | 0093 0,0
Kirazka B3 MycTOTENMBIX 0,47 2,17 1,38 3,28

2 | kepaM3HTOGETOHHBIX GJIOKOB 3 900 0,24 0,28 0,17
¢ 3-X pIAHOH MYCTOTHOCTBIO 0’5 7 2,59 2,24 3,87
IleMeHTHO-TIeCHAHBIH

3 | pactnop 0,02 1800 0,76 0,93 0,09 0,66 2,96 2,56 4,40

4 [ Aoxopammmito - omEnOWEIR | 00035 | 1800 | 076 | 09 0,05 0,76 3,38 2,92 498

Hapy:xmasn creHa - THn 1 (BapHanT S)
Koaddrpent
No S HJIC(;,HOCTL PO ————— e, 0,19 0,95 0,82 1,87
cnos HammeHoBaHHe M > ; /1’ Bm /(Mac) I[AEMOCTH 0,28 1,29 1,11 2, 51
nn kel m - - A
. welweta) I 0,38 1,68 1,43 3,23

1 FI;Iaecl\;;gr}r)}{o—r[ecqaj-[|>m 0.02 1800 0.76 0,95 0.09
KrTamka 115 Ty CTOTETEIX 0,47 2,02 1,72 3,87

2 | KepaM3HTOOSTOHHEIX OIIOKOB ] 1000 0,26 0,31 0,14
¢ 3-X PAFHON ITYCTOTHOCTHIO 0:5 7 2941 2704 4:58
[leMeHTHO-TIeCUaHbIH

3 baeTBop 0,02 1800 0,76 0,93 0,09 0,66 2,75 2,33 5,23
JeKOpaTHBHO - OTAEIIOYHBIH

4 G 0,0035 1800 0,76 0,9 0,05 0,76 3,14 2,66 5,94

Hapy:xHas crena - Tin 2 (Bapuasr 1)
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FJ'[a)_'[b CTCHBI - COIIPOTHBJICHUC

20 -
Cxema HayMeHoBaHHE oI paKIeHHS Tomuna Tertotiepesase, (M ’ C)/ Bm, :ngﬁgfo
KOHCTPYKIIHH Ne ¥ HaHMEHOBaHHUE CJIOS cJ10s 6, m | B YCIOBHSIX DKCILTyaTalluH 2H o ’
!M -y-Ila
A b e
1 2 3 4 5 6
Kost drmrieHT 0,19 0,92 0,80 1,63
Ne T [Inorrocts TEIOMPOBOAHOCTH | TTAPOIIPOHH-
CIIOA HanmeHoBamHme O HHa, ;/ 2 A ] HacMOCTH
M , Bm/lm°C 0,28 1,25 1,08 2,16
n/'n KZ/Ms N 5 #7
mz /(- Ia)
- 0,38 1,62 1,39 2,75
1 E:é‘g;;mﬂmmm 0,02 1800 0,76 0,03 0,09
Kimagka i3 Iy cTOTENBIX 0,47 1,96 1,67 3,28
7 | KCPAMBHTOGETOHHBIX 5 900 0,27 0,32 0,17
GII0K0B ¢ 2-X PAIHOR 0,57 2,33 1,99 3,87
ITYCTOTHOCTBIO > i ? i
LleMeHTHO-TIeCHaHBIH
3 | pacrsop 0,02 1800 0,76 0,93 0,09 0.66 2.66 2.27 4.40
JlekopaTHBHO -
4| oot oo 0,0035 1800 0,76 0,9 0,05 0.76 3.03 2.58 4.98
Hapy:xHas cTeHa - THII 2 (BapHAHT 2)
Koo dprment 0,19 0,83 0,75 1,87
Ne Tommuia, H”U;;IOCT" TEIIOMPOBOTHOCTH | TTAPOIIPOHH-
CII04g HanmeHoBaHIe M * /1, Bm /(MOC) ITacMOCTH 0,28 1, 12 1,00 2,5 1
n/m kel M’ : s Hs
az f(m-u- Ia)
= 0,38 1,44 1,29 3,23
1 g:gziyo'“ec“mm 0,02 1800 0,76 0,93 0,09
Krmazaka 13 Iy CcTOTENBIX 0,47 1,73 1,55 3.87
p | KCPAMBHTOGETOHHELX 5 1000 0,31 0,35 0,14
GII0K0B ¢ 2-X DAAHOR 0,57 2,05 1,83 4,58
ITYCTOTHOCTEIO i i i i
LeMeHTHO-TIeCUaHBIH
3| pactsop 0,02 1800 0,76 0,93 0,09 0,66 2.34 2,09 523
JleKkopaTHBHO -
4| rpenoussti oo 0,0035 1800 0,76 0,9 0,05 0.76 2.67 238 5.94
Hapysmnas creHa - Tumn 2 (BapuaHT 3)
Koo prmrrent 0,19 0,77 0,70 2,09
Ne T [ImorrocTs TEIIOITPOBOAHOCTH TTapOoITpOHH -
CIIOg HanmeHoBaHIe OIIIHHA, }/ 2 /1 o ITacMOCTH
M , Bm/lm°C 0,28 1,04 0,94 2,85
T/ kel m " S Hs
Me/(M- q -Ha)
- 0,38 1,33 1,20 3,68
1 g:é‘g};“o'"mmm 0,02 1800 0,76 0,93 0,09
Krmagka 13 Iy cTOTENBIX 0,47 1,60 1,44 4,43
2 giggf‘:g‘sg’;{“’;; 5 1100 0,34 0,38 0,12 057 1 89 70 5 26
2 3 4 IIYCTOTHOCTBIO i i i ’
LeMeHTHO-TIeCUaHbIH
3| Lacrsop 0,02 1800 0,76 0,93 0,09 0,66 2,16 1,94 6,01
JleKkopaTHBHO -
4| oot oo 0,0035 1800 0,76 0,9 0,05 0.76 2.45 2.20 6.85
Hapy:xHasn creHa - Tun 3 (Bapuant 1)
Kosth drmimeHT 0,19 0,65 0,59 2,24
Ne Tommm TIMOTHOCTE [ P OBOIHOCTH | TapOIpOHH-
CcIog HanmeHopaHne Iy & Vs A, Bm /(M"C) TacMOCTH 0,28 0,85 0,77 3,06
n/m kel M’ Hs
_ A b | mwilwstma) || (38 1,08 0,98 3,97
1 g;xz};ﬁo'“mmm 0,02 1800 0,76 0,93 0,09
KHa,I[Ka N3 ITYCTOTEIIBIX 0747 1’28 1’ 1 6 4’79
KepaMSHTO6eTOH}'{bIX
2 | 6moxos ¢ 1-0 PAMHOM 5 1200 0,44 0,49 0,11 0,57 1,51 1,37 5,70
ITYCTOTHOCTBIO
3 | Hemenmro-necuyarnmiit 0,02 1800 | 076 | 093 0,09 0,66 1,71 1,55 6,51
PacTBOp
JleKxopaTHBHO -
4| Ormenoussti oo 0,0035 1800 0,76 0,9 0,05 0.76 1,94 1,76 7.42
Hapysunas creHa - Tun 3 (BapHaHT 2)
Kooad rarmeHT 0719 0561 0,57 2,41
No T o TIIOTHOCTS [ rompoBOMHOCTH | MapoIpoHH-
crost HammMeHOBaHHe MM & Vs A, Bm /(M"C) IIaeMOCTH 0,28 0,80 0,74 3,31
m/m kel M’ n . Hs
_ s a) I 38 1,00 0,94 431
1 E:giﬁfo'“e“mm 0,02 1800 0,76 0,93 0,09
Krmaaka 13 Iy cTOTENBIX 0,47 1,19 1,11 5,21
2 giﬁgﬁf‘f;ﬁ’;ﬁ; 3 1300 | 048 | 0,52 0,1
IYCTOTHOCTEO 0,57 1,40 1,30 6,21
LeMeHTHO-TIeCUaHBIH
3 | pacteop 0,02 1800 076 ) 093 0,09 0,66 1,59 1,47 7.11
4 f:;;f:gﬁ;"cﬂoﬁ 0,0035 1800 0,76 0,9 0,05
0,76 1,80 1,67 8,11
JIBYCJIONHBIE HAPYKHBIE CTEHBI
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FJ'[a)_'[b CTCHBI - COIIPOTHBJICHUC
Cxema HaumMeHoBaHHe Or paKieHU s Tommuna | CTHOTCPEAATS, (MZ'OC)/ Bm, | 1apormpo-
KOHCTPYKIIHH Ne ¥ HauMeHOBaHUE CJIOS closi 6, m | B YCIIOBUSIX HKCILTYaTalliy HquaHII;HO,
!M -u-Ila
A B —
1 2 3 4 S 6
Hapysnas crena - tun 4 (Bapuanr 1)
Kond prameHt 0,19 1,39 1,19 1,81
No T oL TDIOTHOCTS [ ompOBOAHOCTH | MapOITpOHH-
on/og HamMeHOBaHHe om; % 7//7 3 A, Bm /(M"C) uaezocm 0,28 1,86 1,58 2,15
IL/TL >
FerM A B | seswrma) || 0,38 239 2,02 2,54
LleMeHTHO-TIeCHaHbIH
' | puctsop Sl I T e o0 0,47 2,86 2,41 2,89
Kitagxa u3 mycTOTENBIX
5 | xepadsmroSerommprx 5 600 0.19 0.23 0.26 0,57 3,39 2,84 3,27
GIIOKOB ¢ 3-X pSIIHOH
ITy CTOTHOCTBIO 0,66 3,86 3,24 3,62
Knagxa n3 xupnnda
3 | cepavaracooro myeromoro | 12 1600 0,58 0,64 0,14 0.76 439 3.67 4,00
Hapy:kHasi cTeHa - Tl 4 (BapuanT 2)
Koad drarrent 0,19 1,34 1,16 1,90
Ne — TIOTHOCT [ o D OBOOCTH | TTAPOIPOHH-
C;['I/Cl)_[ﬂ HammeHoBaHHe mM a, Vs 3 A, Bm /(MOC) uaeifllocm 0,28 1,79 1,53 2,30
KIM T 5 | weswnm || 038 2,29 1,95 2.73
LeMeHTHO-TIeCHaHbII
1 pacTBap 0,02 1800 0,76 0,93 0,09 0,47 2’74 2,32 3, 12
Kmaika 03 Iy cTOTEMBIX
2 KepaM3UTOOETOHHBIX GIIOKOB d 700 0,2 0,24 0,23 0,57 3,24 2,74 3,56
¢ 3-X PATHOHN ITyCTOTHOCTHIO
3 | Kumamka ns xapriria 0,12 1600 0,58 0,64 0,14 0,66 3,69 3,12 3.95
KEpaMHIECKOTO ITYCTOTHOTO 0.76 419 3.53 438
Hapysmuas crena - tun 4 (Bapuant 3)
Koad drarment 0,19 1,30 1,13 2,08
Ne S TIOTHOCT [ D OBOMHOCTH | TTaPOIPOHH-
on/og HawmmeHoBaHHe MM a, Vs 3 A, Bm /(MOC) uae;{tocm 0,28 1,72 1,49 2,55
IL/TL >
KRIM T 5 | weswnm || 038 2,20 1,89 3,08
1 E;é‘gg;}‘o'm“mm 0,02 1800 0,76 | 0,93 0,09 0,47 2.63 2.25 3.55
Kmaka 13 My cTOTEMBIX
2 KepaM3UTOOESTOHHBIX GIIOKOB d 800 0,21 0,25 0,19 0,57 3, 10 2,65 4,08
¢ 3-X PATHOMN ITyCTOTHOCTHIO
3 Kimagka n3 xuprmya 0.12 1600 0.58 0.64 0.14 0,66 3,53 3,01 4,55
KepaMHYECKOTO ITYCTOTHOTO 0.76 4.01 3.41 5.08
Hapysmnas crena - tun 4 (Bapuant 4)
Kost drmmeHT 0,19 1,18 1,04 2,20
Ne S TIMOTHOCTE [~ o MpOBOAHOCTH | TapOIpOHH-
cros HanMmeHOBaHHe DIHM & s A, Bm /(M"C) L[aeMOCTH 0,28 1,56 1,37 2,73
/I 3 A,
KIM T 5 | weswnm || 038 1,97 1,72 331
LeMeHTHO-TIeCHaHBII
1 pacTRAp 0,02 1800 0,76 0,93 0,09 0,47 2’35 2,04 3,84
Kmaika 03 Iy cTOTEMBIX
2 KepaM3UTOOESTOHHBIX GIIOKOB d 900 0,24 0,28 017 0,57 2,77 2,40 4,43
¢ 3-X pATHOHN ITyCTOTHOCTHIO
3 Kmagka n3 xuprmya 0.12 1600 0.58 0.64 0.14 0,66 3,14 2,72 4,96
KEPaMHUIECKOTO ITYCTOTHOTO 0.76 3.56 3.08 5.55
Hapy:xHasn creHa - Tun 4 (BapuaHT S)
KonddrmmeHT 0,19 1,12 0,98 2,44
Ne Tommuuia, TIMOTHOCTE [~ P OBOAIHOCTH | TapOIpOHH-
C;[I/?-[H HaHMeHOBa]{He Iy ;//7 ; A, Bm /(Moc) L[aeiOCTH 0,28 1,47 1,27 3,08
KelM T4 B | weswsm) || 038 1,85 1,59 3,79
LeMeHTHO-TIeCHaHbIH
1 pacTBOp 0,02 1800 0,76 0,93 0,09 0,47 2,20 1,88 4’44
Kmaika 03 Iy CTOTEMBIX
2 | xepamM3UTOGETOHHBIX OIOKOB d 1000 0,26 0,31 0,14 0,57 2,5 8 2,21 5, 15
¢ 3-X PAEHOHN ITyCTOTHOCTHIO
3 Kmagka n3 xuprmya 0.12 1600 0.58 0.64 0.14 0,66 2,93 2,50 5,79
KEPaMHUUIECKOTO ITYCTOTHOTO 0.76 331 2.82 6.51
Hapy:xmasn creHa - Tun S (Bapuant 1)
Koo drmrreHt 0,19 1,09 0,96 2,20
Ne S TImOTHOCT [ TP OBOHOCTH | TPOIPOHH-
cog Hanmenopamme MM “ 7 A, Bm /(M"C) HaeiOCTH 0,28 1,43 1,24 2,73
/1 KZ/M:; >
A b sz /(-4 Tla) 0,38 1,80 1,55 3,31
LeMeHTHO-TIeCUaHbII
I | pacrsop 0,02 1800 0,76 0,93 0,09 0.47 213 1.84 3.84
Krmamka n3 Iy cTOTEMBIX
2 KepaM3UTOOETOHHBIX GIIOKOB ] 900 0,27 0,32 0,17 0.57 2.54 215 4.43
¢ 2-X PAIHOI ITYCTOTHOCTBIO ? i > >
0,66 2,84 2,43 4,96
5 | Kumamea ns xapriria 0,12 1600 0,58 0,64 0,14
KEpaMH4YECKOTO ITYCTOTHOTO 0.76 301 274 555
Hapy:xHas cTeHa - THII S (BapHaHT 2)
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I'J1aib CTSHBI - CONPOTHBRIICHHUE
20 -
Cxema HayMeHoBaHHE oI paKIeHHS Tomuna Tertotiepesase, (M ’ C)/ Bm, | Haponpo
KOHCTPYKITHH Ne 1 HaHMEHOBAaHHE CJIOS cltost 6, m | B YCIIOBHMSX OKCILTyaTaIlHH PfMPzHSHII;IJO,
A b L—)
M2
1 2 3 4 S 6
Kood prirtert 0,19 1,00 0,91 2,44
Ne Tomma, [InorHocTh TEIUIOIIPOBOJHOCTH | TapOIpPOHH- ? ’ ? ’
| e w7 | Asniec) | e o8 1,29 1,17 3,08
el b | wellwwta) I (38 1,62 1,45 3,79
| | HlemeHTHO-TIeCHaHkIH 0,02 1800 0,76 0,93 0,09
PACTBOD 0,47 1,91 1,71 4,44
Kna,mca N3 ITyCTOTEIIBIX
g | KePAM3HTOGETOHFGIX 5 1000 0,31 0,35 0,14 0,57 2,23 1,99 5,15
GIIOKOB ¢ 2-X PAmHOM i g ? ? ’ ? ?
ITYCTOTHOCTBIO
KoTatia 115 KiTpIiTaa 0,66 2,52 2,25 5,79
3 Ez;():ilgrpr};{sfgoro 0,12 1600 0,58 0,64 0,14 0,76 2,84 2,54 6,51
HapyskHas creHa - Tin S (BapuaHT 3)
Kood prmment
Ne Tommia, [TmoTHOCTH TeITONpPOBONHOCTH | TIapOIpOHH- 0719 0;95 0787 2;66
CTJIT/‘;[’I Hamerosarme M }// ; A, Bm /(M"C ) Haeiocm 0,28 1,21 1,10 3,41
il D P | wfbewiia) | (38 1,51 1,37 4,25
| | HlemeHTHO-TIeCHaHkIH 0,02 1800 0,76 0,93 0,09 : : : :
PacTBOp 0,47 1,77 1,60 4,99
KJIa,I[Ka H3 ITY CTOTENBIX
2 gepmmom‘m“’”f 3 1100 0,34 0,38 0,12 0,57 2,07 1,87 5,83
TIOKOB € 2-X PATHOR
ITYCTOTHOCTHIO
T —— 0,66 2,33 2,10 6,58
3 ﬁ;ﬁﬁjﬁé{m 0,12 1600 0,58 0,64 0,14 0,76 2,63 2,37 7,41
Hapy:xHas creHa - Tun 6 (Bapuant 1)
Kond drarmeHT
No Tommmia, [TmoTHOCTH TeTITONpOBOIHOCTH | TIapOIpOHH- 0,19 0,82 0575 2,81
o Hanueriopariie M 7// | A Bmiaec) waeuoer 0,28 1,03 0,94 3,62
_ ) P b wfewta) | (38 1,25 1,14 4,53
| | HemenrHo-necuarsi 0,02 1800 0,76 0,93 0,09
Pacipop 0,47 1,46 1,33 5,35
Kna,mca N3 ITyCTOTEIIBIX
2 gepammowom’l’f 5 1200 0,44 0,49 0,11 0,57 1,69 1,53 6,26
TIOKOB ¢ 1-0 pamHoit
ITYCTOTHOCTHIO
T —— 0,66 1,89 1,71 7,08
3 Ez;;?ﬁr};{;?goro 0,12 1600 0,58 0,64 0,14 0,76 2,12 1’92 7,99
Hapy:kHasi cTeHa - THII 6 (BapHAHT 2)
Kood prmment
No T TDIOTHOCTS [ oD OBOMHOCTH | MapOITpOHH- 0,19 0,79 0.73 2.98
CIl1oA HammeHnopanme OJUJ:IIMI/H{EI, }/’ A’ Bm /(.MOC) I[acMOCTH 0 28 0 97 O 90 3 88
/ 3 /u, > > E >
- R P | wefbentia) | (38 1,18 1,10 4,88
| | HemenrHo-necuarsi 0,02 1800 0,76 0,03 0,09 : : : :
PacTpop 0,47 1,37 1,27 5,78
Kna,zuca N3 ITYCTOTEIIBIX
2 | KepmumOOeTomLX 5 1300 | 048 | o5 0,1 0,57 1,58 1,46 6,78
TIOKOB ¢ 1-0 pamHoi
ITYCTOTHOCTBIO
e —— 0,66 1,77 1,64 7,68
3 i;;éiﬁr:ggoro 0,12 1600 0,58 0,64 0,14 0,76 1,97 1,83 8,68
Hapysunas crena - Tun 7 (Bapuant 1)
Koo rmment 0,19 1,24 1,06 2,91
Ne S TIOTHOCTS [ D OBOOCTH | TTAPOIPOHH-
CIIo4 HanmeHoBaHHe MM % e A, Bm /(MOC) I[a€MOCTH 0,28 1,72 1,45 3,25
T/ ke/ M’ A 5 W/(}::t:_ﬂa) 0,38 2,24 1,89 3,64
|| HemenTHO-MECHarbIH 0,02 1800 076 | 093 0,09 0,47 2,72 2,28 3,98
pacTBOp
Krnaaxa 13 gycTorreon 0,57 3,24 2,71 4,37
KEPaM3HTOOCTOHHBIX
? | onoxos ¢ 3-x pumoi 8 R R T e 0,66 3,72 3,10 4,72
ITYCTOTHOCTBIO
3 | Beceep-xmpri 0,09 2300 1,508 | 1,629 0,046 0,76 4,24 3,54 5,10
Hapysmnas creHa - Tun 7 (BapMaHT 2)
Kond et 0,19 l, 19 1,03 3,00
Ne S TIOTHOCT [ o D OBOFOCTH | TTaPOIPOHH-
Bule: HanmeHOBaHIHe MM & e A, Bm /(MOC) LAEMOCTH 0,28 1,64 1,40 3,40
o ]I T 5 | i || 038 2,14 1,82 3,83
I 0,02 1800 | 076 | 093 0,09 0,47 2,59 2,19 4,22
pacTBoOp
Kna,z[Ka H3 gYCTUIeHI)IX 0,57 3’09 2,6 1 4,66
KEPpaM3HTOOCTOHHBIX
* | noxon ¢ 3x pamioi A I e 0,66 3,54 2,98 5,05
ITYCTOTHOCTHIO
3 | Beccep-kuprimd 0,09 2300 1,508 | 1,629 0,046 0,76 4,04 3,40 5,48
Hapy:xHas creHa - Tun 7 (Bapuant 3)
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I'J1aib CTSHBI - CONPOTHBRIICHHUE
Cxema HayMeHoBaHHE oI paKIeHHS Tonmuna | ToHIOTEPEAAte, (MZ'OC)/ Bm, | IApOIpo-
KOHCTPYKITHH Ne 1 HaHMEHOBAaHHE CJIOS cltost 6, m | B YCIIOBHMSX OKCILTyaTaIlHH IL%HSHII;IJO,
A b L—)
M2
1 2 3 4 S 6
Kooprrent 0,19 1,15 0,99 3,18
Ne T TIOTHOCT [ D OBOHOCTH | TTaPOIPOHH- . d . -
CII0d HamnveHoBaHze omuMm{a, e A, Bm /(M"C) I[aeMOCTH 0,28 1,58 1,35 3,65
w ]I T 5 | i || 038 2,05 1,75 4,18
|| HemertHO-MecHamb 0,02 1800 0,76 | 0,93 0,09 0,47 2,48 2,11 4,65
PacTBOp
Krazka 13 Iy cTOTENBIX 0,57 2,96 2,51 5,18
KepaMSHTO6eTOHH])IX
2 | Smokos ¢ 3-x ot 5 800 0,21 0,25 0,19 0.66 339 2.87 5.65
ITYCTOTHOCTBIO
3 | Beccep-xupmim 0,09 2300 1,508 | 1,629 0,046 0,76 3,86 3,27 6,18
Hapysmuas crena - tun 7 (Bapuant 4)
Koo¢ gririeHT 0,19 1,04 0,91 3,29
No T TDIOTHOCTS [ 1 0mpOBOAHOCTH | MapOITPOHH-
CIIos HammeHOBaHHE OmMma’ Ve A, Bm /(M"C) 1IaeMOCTH 0,28 1,41 1,23 3,82
n/n xe/ M’ A B Me/(f:.ga) 0,38 1,83 1,59 4,41
N vttt 0,02 1800 | 076 | 093 0,09 0,47 2,20 1,91 4,94
KJIaI[Ka U3 ITYCTOTEIIBIX 0 57 2 62 2 27 5 53
KepaMBHTOGeTOHHI)IX ? 2 ? 2
2| oot 3 900 0,24 0,28 017 0.66 2.99 2.59 6.06
ITYCTOTHOCTBIO
3 Beccep-Kuprmd 0,09 2300 1,508 1,629 0,046 0,76 3.41 2,95 6,65
Hapysuas creHa - Tun 7 (BapMaHT 3)
Koo drmment 0,19 0,97 0,85 3,53
Ne T IInoTHOCTH TETIOTPOBOAHOCTH | MapOIIPOHH-
CII0d HanmeHOBaHIE OTIUHHA, },9 /’L B /( oC) IacMOCTH 0,28 1,32 ]., 1 4 4, 1 8
i R “’ 0,38 1,70 1,46 4,89
A B Me/(M-‘i -Ha) > E > s
1 E:é‘:iﬁ;“o'“e“mm 0,02 1800 | 076 | 093 0,09 0,47 2,05 1,75 3,53
Kna,zuca N3 ITyCTOTEIIBIX O 57 2 44 2 07 6 25
KepaM3HTOGETOHHBIX . . . .
2 | Smokos ¢ 3-x o 5 1000 0,26 0,31 0,14 0.66 278 236 6.89
ITYCTOTHOCTBIO
3 | Beccep-xmprmu 0,09 2300 1,508 | 1,629 0,046 0,76 3,17 2,69 7,61
Hapysnas crena - Tun 8 (Bapuant 1)
Kond et 0,19 0,95 0,83 3,29
No T oL TDIOTHOCTS [ ompOBOAHOCTH | MapOITpOHH-
cog HanMeHOBaHIe mﬁ % e A, Bm /(M"C) [[aeMOCTH 0,28 1,28 1,11 3,82
i K/ T | e || 0.38 1,65 1,42 441
1 g:é‘gg;}“"“ec“mm 0,02 1800 076 | 0,93 0,09 0,47 1,98 1,70 4,94
Kna,z[Ka N3 ITYCTOTEIIBIX 0 57 2 35 2 02 5 53
2 Igepamm‘z’@em“m’”f 5 900 0,27 0,32 0,17 , ’ ’ ,
Hl;gfgf}{%cg}gmm 0,66 2,69 2,30 6,06
3 Beccep-Kuprmid 0,09 2300 1,508 1,629 0,046 0,76 3,06 2,61 6.65
Hapy:xmHasn creHa - Tun 8 (BapuaHT 2)
Koo grmreHT 0,19 0,86 0,78 3,53
No T TDIOTHOCTS [ ompOBOAHOCTH | MapOITpOHH-
CII0g HanmeHoBaHHe OJHEHHFI, Vs /1’ Bm /(MGC) I[aeMOCTH 0,28 1,15 1,03 4,18
o K/ M’ & 0,38 1.47 132 4,89
A b Me/(M-q -Ha) > H > s
1 g:é‘gg;}“"“ec“mm 0,02 1800 0,76 0,93 0,09 0,47 1,76 1,58 5,53
Kna,z[Ka N3 ITYCTOTEIIBIX O 57 2 08 1 86 6 25
KepaM3HTOBETOHHBIX i i . .
2 | GoKon ¢ 2-x pmtoit 5 1000 0,31 0,35 0,14 0.66 237 212 6.89
ITYCTOTHOCTBIO
3 Beccep-kuprnmu 0,09 2300 1,508 1,629 0,046 0,76 2,70 2.41 7.61
Hapysmnas crena - tun 8 (Bapuant 3)
0,19 0,80 0,73 3,76
Kosth drmmeHT
Ne Tommma, TmorHocte TEMIONPOBOJHOCTH | IMapOITPOHH- 0,28 1,07 0,97 4,51
CII0A HanmeHoBaHIe M 5/7 /’L, Bm /(MOC) IacMOCTH
n/n xe/ M M 0,38 1,36 1,23 5,34
A b ,w/(M-q -Ha)
| | HlemeHTHO-TIeCHaHkIH 0,02 1800 0,76 0,93 0,09 0,47 1,63 1,47 6,09
DPacTBOp
KHaI[Ka N3 ITYCTOTEIIBIX O 57 l 92 ]_ 73 6 93
7 | KCPAMSHTOGETOHHEIX 5 1100 0,34 0,38 0,12 : : : :
CIIOKOB € 2-X PAIHOI 0,66 2,18 1,97 7,68
ITYCTOTHOCTBIO
3 Beccep-xupmi 0,09 2300 1,508 1,629 0,046 0.76 248 223 251
Hapy:kHas ctena - Tun 9 (Bapuant 1)
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I'J1aib CTSHBI - CONPOTHBRIICHHUE
TEILIOIIEpEaaue 20 ) napoIpo-
Cxema HanmeHoBaHHe Or pasKIeHHA Tomuna perate, (M C) Bm, HI/IpaHII;IO
KOHCTPYKITUH Ne ¥ HAUMESHOBAaHHE CJIOS CJI0S1 6, M B YCJIOBUSX SKCIUTYaTalluu 2H s ’
!M -y-[la
A b
M2
1 2 3 4 S 6
- Koo rment 0,19 0,68 0,62 3,91
No — JIOTHOCT® | 1emIonpoBOSHOCTH | MApOITpoHH-
cIos HarnMeHoBaHTIe m; % s A, Bm /(M”C) LaeMOCTH 0,28 0,88 0,81 4,72
n 3 A,
Kl M T | ey || 038 111 1,01 5,63
|| Hleventro-mecuansi 0,02 1800 | 076 | 093 0,00 0,47 1,31 1,19 6,45
pacTBOp
Kiajxa 13 IyCTOTENbIX 0,57 1,54 1,40 7,36
KepaM3HTO6eTOHHbIX
2| 6roxos ¢ 1-0 ot 8 1200 ] 044 049 0.1 0,66 1,74 1,58 8,18
ITYCTOTHOCTBIO
3 | Becceprupmim 009 2300 1508 | 1.629 0.046 0,76 1,97 1,79 9,08
Hapysmnas crena - Tun 9 (Bapuant 2)
ITIOTHOCTB Koorpent 0,19 0,64 0,60 4,08
No TommuHa, TEIUIONPOBOIHOCTH | TTApOMPOHH-
cros HanmeHoBaHme u Vs A, Bm /(Mac) [aeMOCTH 0,28 0,83 0,77 4,98
H/H KZ/MS #7
A B e (w4 1) 0,38 1,04 0,96 5,98
LeMeHTHO-TIeCUAHBIH
U | pactsop 0,02 1800 0,76 0,93 0,09 0,47 1,22 1,14 6,88
e 057 | 143 133 | 78
2 v 5 1300 0,48 0,52 0,1
GIOKOB ¢ 1-0 poft 0,66 1,62 1,50 8,78
ITYCTOTHOCTHIO 2 2 2 2
3 | beccep-xuprrd 0,09 2300 1,508 1,629 0,046 0,76 1,83 1,70 9,78
Hapysunas crena - tun 10 (Bapuanr 1)
Koot drarmeHT
Ne Tommm [TmorHOCTH TeIITONpOBONHOCTH | TapOIpOHH- 0, 19 2,44 2,20 l, 19
crog HanmeHopanne A a, Vs ﬂ, B /(Mo C) I[aEMOCTH
wn xe/ m’ #b 0,28 2,91 2,59 1,53
A b wz /(- - Ia) ? > > >
LlemMeHTHO-TIeCUaHBIH
1 0,02 1800 0,76 0,93 0,09
pacTBOp 0,38 3,44 3,03 1,92
Kna,z[Ka N3 ITYCTOTEIIBIX
KepaMSI/ITO6eTOHI{bIX
? | 6moxon ¢ 3-x pamoi i R B Bt e 0.47 3.91 3.42 2,27
ITYCTOTHOCTBIO
3 BazanpTOBBIT YTEIUHTEND 0,05 140 0,04 0,042 0,3
4 | AexoparueHO- 0,0035 | 1800 0,76 0,9 0,05 0,57 4,44 3,85 2,65
OTACIIOYHBIN CIIOHN
Hapy:kxnas crena - tTun 10 (Bapuant 2)
Kond et
Ne T sy TIMOTHOCTE [ erompoBoHocTH | maporpors- 0,19 2,39 2,16 1,28
cI1og HanmeHOBaHHE mﬁ % e A, Bm /(M"C) L[AaEMOCTH
/n 3 A,
xke/ M T b | weiwnma || 028 2.84 2.54 1,68
1 u:gz};mo'“ecqmm 0,02 1800 0,76 0,03 0,09
pacTPap 0,38 3,34 2,96 2,11
Kna,z[Ka N3 ITy CTOTEIIBIX
7 | KePaMSHTOGETOHHBIX 5 700 0,2 0,24 0,23
GOKOB ¢ 3-X PAHOR 0,47 3,79 3.33 2,50
ITYCTOTHOCTHIO ? ? ? ?
3 bazanpTOBBI YTEIUHTEND 0,05 140 0,04 0,042 0,3
4 | Aexopammero- 0,0035 | 1800 0,76 0,9 0,05 0,57 4,29 3,75 2,94
OTACIIOYHBIN CIION
Hapy:xmasn crena - tun 10 (Bapuaur 3)
Kond drarment
Ne — [TmorHOCTH TeTTOTPOBOMHOCTH | TAPOIPOHH- 0, 19 2,3 4 2, 13 1 ,46
CIIOA HanmeHoBaHIe M % j/’ /1 Bm /(MOC) ITacMOCTH
/m 3 . M,
kel m
A 5 e (ot 41 0,28 2,77 2,49 1,93
| | HemenTHO-TeCuaHbIt 0,02 800 0,76 0,93 0,09
PacTBOp 0,38 3,25 2,89 2,46
KHB,I[KE[ U3 ITYCTOTEIIBIX
KepaMSP[TO6eTOHH]>IX
2 | GnoKos ¢ 3-x pamoit 5 800 0,21 0,25 0,19 0.47 3.68 3.25 293
ITYCTOTHOCTBIO
3 bazanpTOBBII YTEIIHTEND 0,05 140 0,04 0,042 0,3
g | Aexopammero- 00035 | 1800 [ 076 | 09 0,05 0,57 415 3.65 3.46
OTACIIOYHBIN CIION
Hapy:xmasn crena - tun 10 (Bapuaur 4)
Koo dhurreHT
Ne Tormm TIOTHOCT [ D OBOFOCTH | TTaPOIPOHH- 0,19 2,23 2,05 1,58
CI104 HanmeHoBamHmEe M a, }/9 A, Bm /(MOC) IaCMOCTH
n 3 A,
KeIM T 5 | e || 028 261 237 2,10
1 H:xz};mo'“e"“am’m 0,02 1800 0,76 0,93 0,09
DACTBOD 0,38 3,02 2,72 2,69
Kna,z[Ka U3 ITYCTOTEIIBIX
g | KePAM3HTOGETOHFBIX 5 900 0,24 0,28 017
GIIOKOB ¢ 3-X PATHOH 0,47 3,40 3,05 3,22
ITYCTOTHOCTHIO ? ’ ? ’
3 bazanpTOBBI YTEIUHTEND 0,05 140 0,04 0,042 0,3
4 | AexOpamHBHO - 0,0035 1800 0.76 0.9 0.05 0,57 3.81 3.41 3,81
OTACIIOUYHBIH CIIOH
Hapy:kxHas crena - tTun 10 (Bapuant S)
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FJ'[a)_'[b CTCHBI - COIIPOTHBJICHUC

20 -
Cxema HayMeHoBaHHE oI paKIeHHS Tonmuna | ToHIOTEPEAAte, (M ) C)/ Bm, :ngﬁgfo
KOHCTPYKITHH Ne ¥ HaMMCHOBAHHE CJIOS CJIost 6, m | B YCJIOBHUSX SKCIUTyaTalluU 2H ’
!M -y Ila
A B —
1 2 3 4 S 6
Koot drarmeHT
No T ot TDIOTHOCTS [ oD oBOMHOCTH | MapoIpoHH- 0,19 2,17 1,99 1,82
on/og HanmeHOBaHHE MM 2 e ; A, Bm /(M"C) uaeiocm
R kel m >
A b | werrm || 028 2,52 2,28 2,46
| | HeMeHTHO-TIeC AR 0,02 1800 0,76 0,93 0,09
pacTBop 0,38 2,90 2,60 3,17
Kitajixa W3 ITyCTOTETBIX
2 KepaM3HTOOETOHHEIX GIIOKOB 3 1000 0,26 0,31 0,14
¢ 3-X PIAHON TYCTOTHOCTHIO 0,47 3725 2,89 3’82
3 ba3anbTOBEIN YTEIIUTEND 0,05 140 0,04 0,042 0,3
eKOPAaTHBHO - OT/ETOYHBIH
4 ilnoﬁp 0,0035 1800 0,76 0,9 0,05 0,57 3,63 3.21 4,53
Hapysuas crena - tun 11 (Bapuaur 1)
Kooad prarmeHT
Ne T oI [InotHocts TEITIONPOBOJHOCTH | TApOpOHH- 0,19 2,14 1,97 1,58
cros HamMeHoBaHHe MM a, Vs A, Bm /( MOC) 1[aeMOCTH
n/m 3 A,
kel m
A b | wesun || 0:28 2,48 2,25 2,10
| | HemeHTHO-MIeC AR 0,02 1800 0,76 0,93 0,09
Pacteop 0,38 2,85 2,56 2,69
Kitajxa M3 ITyCTOTETBIX ? ? ? ?
2 KepaM3HTOOETOHHBIX GIIOKOB 8 900 0,27 0,32 0,17
1 2 3 4 ¢ 2-X PATHOH ITYCTOTHOCTHIO 0.47 3.18 284 3.22
3 | BasanpToBHIi yTemmHTEID 0,05 140 0,04 0,042 0,3 ’ ’ ’ ’
4 E;;‘;pmm[o - OTASTOTBRI 6 9035 1800 076 0,9 0,05 0,57 3.55 3.15 3.81
Hapy:kxHas ctena - tTun 11 (Bapuant 2)
Koad drarent
N Toroets [omormoe o [ mapompor ]| 0,19 2,05 1,92 1,82
TomimHa, 4
o4 HanmeHOBaHHe Py > A, Bm /(MOC) L[A€MOCTH
n 3 A,
kel m
A b Mz/(M-q-Ua) 0728 2:34 2,17 2,46
| | HeMentHo-TecHan 0,02 1800 0,76 0,03 0,00
PactBop 0,38 2,66 2,46 3,17
Kiagka m3 mycroTemsIx
2 KepaM3UTOOETOHHBIX GIIOKOB 3 1000 0,31 0,35 0,14
¢ 2-X PIIHON ITYCTOTHOCTHIO 0,47 2’95 2,72 3,82
3 ba3anbTOBEIN YTEIIUTEND 0,05 140 0,04 0,042 0,3
€KOPaTHBHO - OT/IETOYHBIH
4 Cﬂnoﬁp 0,0035 1800 0,76 0.9 0,05 0,57 3,28 3.00 4,53
Hapy:kxHas crena - tTun 11 (Bapuant 3)
Kood prmment
Ne T o TDIOTHOCTS [ oD OBOMHOCTH | MapOIpOHH- 0,19 2,00 1,87 2,04
cros HarMeHoBaHwe MM a, Vs A. Bm /( MOC) 1[aeMOCTH
/I 3 A,
ke/ M
A B | e (s t1a) 0,28 2,26 2,11 2,79
1 E:é‘gi;“o'“e“mm 0,02 800 0,76 0,03 0,09
Knagka 13 MyCTOTENBIX 0’3 8 2’5 3 2’37 3’62
2 KepaM3UTOOESTOHHBIX GIIOKOB be) 1100 0,34 0,38 0,12
1.2 3 4 ¢ 2-X PARHOHN ITyCTOTHOCTHIO 0.47 282 261 4.37
3 | BasampToREIi yTemmITES 0,05 140 0,04 0,042 0,3 ? ’ ? ?
JleKOpaTHBHO - OTAETIOYHBIH
4| o 0,0035 1800 0,76 0.9 0,05 0,57 3,11 2.87 521
Hapysuas crena - tun 12 (Bapuaur 1)
Kosth drmimeHT
Ne IInorHocTH TEITIONPOBOJHOCTH | TApONpPOHH- 0,19 1,87 1,76 2,19
cros HanmeHOBaHHe Tomura, s o L[aeMOCTH
) M ; A, Bm /(M C ) 1
L kel m >
A B | s || 028 2,07 1,94 3,00
1 IL)I;;‘T‘ZE;HO'““W'I’IH 0,02 1800 0,76 0,03 0,09
Krnajxa 13 My CTOTENBIX 0’3 8 2’30 2’ 15 3’91
7 | KePAM3HTOGSTOHHELX 8 1200 0,44 0,49 0,11
Grokor ¢ 1-0 pHoit 0,47 2,51 2.33 4,73
ITYCTOTHOCTHIO ? ’ ? ’
3 bazanpTOBBI1 YTEIHTEND 0,05 140 0,04 0,042 0,3
4 | Mexopaniteio - OMENOWHI | g 6935 | 1800 0,76 0,9 0,05 0,57 2,73 2,54 5,64
Hapysknas crena - tun 12 (BapuaHr 2)
Kood prmment
Ne TDMOTHOCTD [ e rr1oMpOBOAHOCTH | MapoNpoHs- 0,19 1,83 1,74 2,36
cIos HanmeHOBaHHe Tomra, e ° L[aeMOCTH
| M I ﬂ, Bm /(M C ) ?
/T
Ke/ M 2
A 5| e || 028 2,02 1,91 3,26
1 piiﬁzgmo'“e“a}“’m 0,02 1800 0,76 0,93 0,09
Krajika 13 Iy CTOTEMBIX 0,38 2,23 2,10 4,26
2 KepaM3UTOOETOHHBIX OITOKOB S 1300 0,48 0,52 0,1
¢ 1-0 pAmHOH ITYCTOTHOCTBIO
3 | BasamsToBEdi yTeIMIES 0.05 140 0.04_ | 0.042 0.3 0,47 2,42 2,28 5,16
JlekopaTHBHO -
4 .. .. 0,0035 1800 0,76 0,9 0,05
ovzenowHEH eroii 0,57 2,63 2,47 6,16
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[MpunoxeHne B
(CnpaBo4HOe)

BapnaHTbl KOHCTPYKTUBHbIX PELLIEHNIA HAPY>XHbIX CTEH
C UCMO/Ib30BaHWeEM G/I0KOB 13 6ecnecHaHoro KepamanTobeToHa

Cxema HanmeHoBaHWe orpaxaeHus
KOHCTPYKLIMK Ne 1 HaMmeHOBaHMe Cr1os
O,ﬂ,HOCﬂOMHbIE Hapy> Hble CTEeH bl
Hecywasa Hapy>Has cTeHa - Tun 1
KoapchmumeHT
Ne TonumHa MNOTHOCTE  onnonpoBoAHOCTI  MAPOMPOHM-
cnos HanmeHoBaHne u,\j ' ) N etruec) LiaemMocTun
n/n Kr/m A
A b MF /(M- 4 Ma)
1 becnecuaribit 0,02 700 0,15 0,16 014
KepaM3V|T066TOH
o  becnecuanbit 0,385 400 011 0,12 016
KepaM3MT069TOH
3 AexoparveHas 0,015 2000 08 09 0,05
TOHKOC/IOMHaA WTYyKaTypKa
CaMoHecyllas HapyXXHasl cTeHa - Tun 2
KoathdpmumeHT
No TonumHa FINOTHOCTb  tennonpoBogHOCTM  MAPOMPOHU-
cnosa HavmeHoBaHue I'-\I,IJ' ' Y. NLBT/(meC ) LIaeMOCTH
n/n Kr/m 3 A
A B Mr /(MeusTa)
1 Decnecuanbii 0,02 700 0,15 0,16 0,14
Kepam3nTo6eTOH
o  becnecuanbin 0,385 700 0,15 0,16 0,14
KepaM3VITO6eTOH
3 Aexoparusnas 0,015 2000 08 09 0,05
TOHKOC/IOMHaA WTYKaTypKa
Hapy)xHas cteHa - Tun 1 (BapuaHT 1)
KoathdpuumeHT
Ne TonwmHa MNOTHOCTE  1ohn0npoBOAHOCT  MAPOMPOHM-
cnosi HavmeHoBaHWe u,\jl ' Y, A, BT/(M°C) LlaeMocTu
n/n Kr/im3 A
A B mr/(mu- Ma)
1 r';"aec“ﬁ‘;:;”"'”ecqa”""" 0,02 1800 0,76 0,93 0,09
, Knagkaus BecnecyaHoro 5 200 0,095 01 0,195
Kepam3nTobeTOHHOro 6/10Ka
3 F';L‘i“:gg;”"'”ecqa”b'” 0,02 1800 0,76 0,93 0,09
4 AexopatveHas 0,0035 1800 076 0,9 0,05
TOHKOC/I0MHaa WTYKaTypKa
Hapy»Has cTeHa - Tun 1 (BapuaHT 2)
KoathdpuumneHt
No Tonuma MNOTHOCTe  ronnonpoBoaHOCTM  MAPOMPOHM-
cnos HanmeHoBaHue M Y, A, BT/(m°c) LiaemocTm
n/n Kr/im3 A
A ) Mr /{meyela)
2 © 1 :;Lai“ﬁ‘;g;”"'”ecqa”""" 0,02 1800 076 093 0,09
,  Knankaus Gecnecuaroro 5 300 0.105 011 0,195
Kepam3nTobeTOHHOro 6/10Ka
1 2 3 4 o
3 r';i'ﬁg:;“o'”ecqa“"'” 0,02 1800 076 093 0,09
4 AexoparvsHas 0,0035 1800 0,76 0,9 0,05
TOHKOC/IOMHaA WTYyKaTypKa
Hapy>xHasa cTeHa - Tun 1 (BapuaHT 3)
n KoadduyeHt
NIOTHOCTb N
Ne TonumHa, TEnsonpoBOAHOCTM  MapOoNpoHU
HavmeHoBaHue M Y, IJ[ K Am )
n/n ac / Ve
A ) Mr/{meyella)
> 8 1 [ﬁ“ﬁggg*‘o'”ec”a*‘"'” 0,02 1800 076 093 0,09
) Knagka n3 6ecriecHaHoro
7 rlJl; a 2 KepamM3nTOBETOHHOTO 6/10Ka 6 400 0.115 0.125 0.175
1 o
3 F';i“:ig;”c"”ec”a”b”" 0,02 1800 0,76 0,93 0,09
4 AexopatusHan 0,0035 1800 0,76 09 0,05

TOHKOC/OIHas WTyKaTypKa
Hapy)Has cTeHa - Tun 1 (BapuaHT 4)

TonwmHa
cnos 8, m

0,42

0,42

0,19
0,28
0,38
0,47

0,57

0,19
0,28
0,38
0,47

0,57

0,19
0,28
0,38
0,47

0,57

nafb CTeHbI - COMPOTUB/IEHNE
Tennonepegaye, (M2-°c)/BT, naponpo-
HULaHWHO,

(M2my-Ma

B ycnoBuax skcnayartaunm

3,81 351 2,85
2,88 2,71 3,29
2,22 2,11 1.65
3,16 3,01 2,11
4,22 4,01 2,62
5,16 4,91 3,08
6,22 5,01 3,60
2,03 1,93 1,65
2,88 2,75 2,11
3,83 3,66 2,62
4,69 4,48 3,08
5,64 5,39 3,60
1,86 2,01 1,66
2,63 2,74 2,16
3,49 3,45 2,72
4,26 4,165 3,22
5012 4,89 3,78



rﬂaﬂb CTCHBI - COIIPOTHUBJICHHUC
20 -
Cxema HauMeHoOBAHHE OTPAKICHUS Tommuua | TeHHIONCpeaate, (M ’ C)/ Bm, }?ijggg ;)0
KOHCTPYKIIHH Ne 1 HaUMEHOBAHHKE CJIOSI clIost 6, m | B YCIIOBHUSX DKCILTyaTaIluu 2H I ’
(M -y-Jla
A b
M2
1 2 3 4 S 6
Koaddurment
Ne S — IInoTHOCTE TEIIONPOBOAHOCTH | TTAPOIPOHH- 0,19 1,68 1,56 1,66
cIost HarmveHoBaHHe ml[M a, e A, Bm /( Moc) IIAEMOCTH
iy ke m Ao 0,28 2,37 2,20 2,21
A b w/(M~v-Ha)
| |HemenTHO-TeCHabiT 0,02 1800 0,76 0,93 0,09 0,38 3,14 2,92 2,82
pacTBOp
Knagka m3 6ecriecuaHoro
2 KepaM3HTOOETOHHOT O BI10Ka 5 >00 0,13 0,14 0,165 0,47 3,83 3,56 3,36
3 g;“g‘;’;m'“emﬁbm 0,02 1800 0,76 0,03 0,09
4 | lexopaTHBHAS IITYKATypKa 0,0035 1800 0,76 0,9 0,05 0,57 4,60 428 3.97
Hapy:xHas creHa - Tun 1 (Bapuanr S)
Koadduiment
Ne o TIOTHOCTE [ o P oBOIHOCTH | apOIPOHH- 0,19 1,57 1,47 1,74
c;II/(lJTH HarmveHoBaHe M 3 ); s 3 2. Bm /(Mo C) uaeM‘u,ocm
K2/ M
AT 5 |wom]|| 028 2.21 2,07 2.32
LleMeHTHO-TIeCHaHBIH
1| pactsop 0,02 1800 0,76 0,93 0,09 0.38 293 274 2.97
2 Kmanka n3 Gecriecuanoro 5 600 0.14 0.15 0,155
KEepaM3HTOOLTOHHOTO OJI0Ka 0.47 357 334 355
3 | HeMenTHO-neCHaHbIi 0,02 1800 0,76 0,93 0,09 ’ ’ ’ ’
PacTBop
4 | JexopaTHBHas MITyKaTypKa 0,0035 1800 0,76 0,9 0,05 0,57 4,29 4,00 4, 19
Hapysuas crena - tun 1 (Bapuanr 6)
Koaddurment
No Tommm [TmoTHOCTE TeTTOTPOBOMHOCTH | TAPOIPOHH- 0,19 1,53 1,43 1,82
CIIOST HanmMeHOBaHHE M a, e A, Bm /( e C) L[aeMOCTH
wn K2/ M M, 0,28 2,15 2,01 2,44
A b w/(M~q-Ha)
| | Hementro-necuarnii 0,02 1800 | 076 | 0093 0,00 0,38 2,84 2,66 3,13
PacTBop
Knagka 13 6ecriecuaHoro
2 KepaM3HTOOETOHHOTO OII0Ka 5 700 0,145 0,15 0,145 0,47 3,46 3,24 3,75
3 g;é‘f;;“o'“ec“mm 0,02 1800 0,76 0,03 0,09
4 | JlekopaTHBHas IITYKATyPKa 0,0035 1800 0,76 0,9 0,05 0,57 415 3.88 444
Hapy:xHas cTeHa - T 2 (BapuaHT 1)
KoabbuigieHr
Ne [InotHOCTD [Crorm OBO,IU{(i())%)TH TTApOTPOHH- 0,19 2,39 2,27 221
; Tommma, |y - 0,28 334 3,17 2,67
cros HanmMeHOBaHHe Py > A, Bm /(Muc) [[aeMOCTH 5 R R .
i xe/ M’ # 0,38 439 417 3,19
A b ae {(m-4- Ia) 2 2 2 2
1 Ié[;év;eB}gIr)Ho-necqa}mﬁ 0,02 1800 0,76 0,93 0,09 0,47 5,34 5,07 3,65
2 Kmagka 3 GecriecyaHoro 5 200 0.095 0.1 0.195 0957 6’39 6’07 4’16
KepaM3HTOOSTOHHOTO OI0Ka ? > ? 0,66 7534 6,97 4,62
Kmagka u3 xuprmiga
3 KepaMHYECKOr' O ITyCTOTHOT O 0,12 1600 0,58 0,64 0,14 0,76 8.39 7,97 5,14
Hapy:xHas creHa - THI 2 (BapHaHT 2)
Koo duinieHt
Ne TDIOTHOCTS [ ermomporo d;%)m MapOITPOHH- 0.19 2,20 2,09 2,21
: Tommma, |y e 0,2 3,06 2,9 2,67
CIIos HammeHoBaHMe M > A, Bm /(M"C) LaeMOCTH ,28 0 91 )
i xe/m’ # 0,38 4,01 3,82 3,19
A b a2 [(m- 4 Ia) 2 2 > 5
; gﬁé\igﬁ;}[o-necqaﬁmﬁ 0.02 1800 0.76 0.93 0.00 0,47 4,87 4,64 3,65
2 Kimanka n3 Gecriecuanoro 5 300 0.105 0.11 0.195 0’57 5’82 5555 4516
KepaM3UTOOETOHHOTO OIIOKa ’ ? ? 0966 6,68 6,37 4,6 2
Kmaaka n3 xuprmrda
3 | epummeeroro myeromoro | %12 1600 0,58 0,64 0,14 0,76 7.63 7.28 5.14
Hapy:kHasi cTeHa - Tun 2 (BapHaHT 3)
Koo drpient 0,19 2,04 1,89 2,32
No T ommm TDIOTHOCTS [ oo OBOAHOCTH | TapOIpOHH- - : : :
cros HanmMeHOBaHHe MM % Vs A, Bm /(M“C) [[aeMOCTH 0,28 2,83 2,61 2,84
i xe/ M’ # 0,38 3,70 3,41 3,41
A b az /(w4 Ia) 2 2 > 5
1 I];[aecl\T/I;I;;HO-HeC'{aHBIﬁ 0,02 1800 0.76 0,93 0,00 0,47 4,48 4, 13 3,92
o |Kuamea s Geenecuarioro 8 400 0,115 | 0,125 0,175 0,57 2,32 493 4
KepaM3UTOOETOHHOT O OII0Ka ’ > ’ 0,66 6, 13 5,6 5 550 1
Knagka n3 xupnmia
3 KEPaMHUYECKOTO ITYCTOTHOTO 0,12 1600 0,58 0,64 0,14 0,76 7,00 6,45 5,58
Hapy:xmasn creHa - Tun 2 (Bapuanr 4)
KooddwuinieHt
Ne TOTHOCTS ™o rrompoBo, ¢;an TIapOIIPOHH- 0,19 185 1,72 2,23
: Tommma, |y i 0,28 2,54 2,37 2,78
CcIIoA HarmeHoBaHne P > A, Bm /(Mu C) I[aeMOCTH 5 ) . )
wn xe/ M . e 0.38 331 3,08 338
az /(a4 Ia)
1 IL)IaegeBﬁ;Ho-necqa}mm 0.02 1800 0.76 0.93 0,09 0,47 4,01 3,72 3,93
2 Kmanka n3 GecriecuaHoro 5 500 013 0.14 0.165 0’57 4’77 4’44 4’53
KepaM3HTOOLTOHHOTO OJI0Ka ’ ? ? 0,66 5’ 47 5,08 5:08
Kmagka n3 xuprmida
3 | copummoeroro nyerormoro | %12 1600 0,58 0,64 0,14 0.76 6.24 5.79 5.68
HapyskHas cTeHa - THII 2 (BApHAHT S)
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I'mags CTEHBI - CONNPOTHBJICHHUEC

Cxema HaumeHoBaHHe OrpaKICHHA Tommuna Teliionepeaate, (MZ'OC)/ Bm, :;pgggg
KOHCTPYKI{HH Ne ¥ HaMMEHOBaHHE CJIOS clost , m | B YCJIOBHAX SKCILTyaTallHH ( le_lq I a)’
A b P
1 2 3 4 S 6
[I1OTHOCT Kootumment 0,19 1,75 1,63 2,30
Ne TETUIONPOBOAHOCTH | MapONMpPOHH-
cnoq HawnmeHoBaHHe Tom;;rma, Vs ,1’ Bm /(Muc) LIAeMOCTH 0,28 2,39 2,23 2,88
nn xe! M - - (lé ) 0,38 3,10 2,90 3,53
aela-y- Ha
1 | LleMeHTHO-TIeCYAHEIH P-P 0,02 1800 0,76 0,93 0,09 0,47 3.75 3,50 411
Knamia 3 GecriecyaHoro 0,57 4,46 4,17 4,76
2 e CRFOro GI0KE 8 600 0,14 0,15 0,155
'éepm":[s pr— 0,66 5,10 4,77 5,34
3 KepaMHECKOrO ITYCTOTHOTO 0,12 1600 0,58 0.64 0,14 0,76 5,82 5,43 5,98
Hapyxmas crena - Tun 3 (Bapuanr 1)
S Kootmgtent 0,19 1,81 1,68 5,50
Ne TEMVIONPOBOAHOCTH | MapONpOHH-
TommmHa, b4 0,28 2,50 2,33 6,05
oA Hanmenosarre ’ A, Bm/(m°C LIaeMOCTH
wn L eec) 1 0,38 3,27 3,04 6,65
A b M /(-3 Ia) 0,47 3,96 3,68 7,20
1 | LleMeHTHO-TIeCHAHEIH P-P 0,02 1800 0,76 0,93 0,09 0,57 4’73 4’40 7.80
2 gﬁnﬁﬁﬁ:ﬁ}ﬁﬁgﬁm 5 500 013 | o014 0,165 0.66 5.42 5.04 835
3 | Dacammmiit Geccep-6mox 0,19 2300 1,17 1,29 0,046 0,76 6,19 5,75 8,96
Hapy:xnas crena - Tun 3 (Bapuanr 2)
[TnoTHOCTD Koo rpicHt 0,19 1,70 1,59 5,58
Ne TETMIONPOBOAHOCTH | NMAapONMpPOHH- ” 2.19 6.16
Tommuma, b4 0,28 L,35 s >
cnod Hawmmenopanme ? ,1’ Bm/(m°C LIAeMOCTH
wn Mo karas rec) m 0,38 3.06 2.86 6,80
A B | wiimy ita) 0,47 3,70 3,46 738
1 Eemeﬂmo—g:cqa}mﬁi PP 0,02 1800 0,76 0,93 0,09 0,57 4,42 4, 13 8,03
2 | epautsmroserommioro Groka | 3 600 | o4 [ 015 | 0155 0,66 5,06 4.73 8,61
3 | Dacamnbii Geccep-6II0K 0,19 2300 1,17 1,29 0,046 0,76 5,77 5,39 9,25
Hapy:xnas crena - Tun 4 (Bapuanr 1)
Mnorsocts Kooddrigiert 0,19 2,24 2.14 331
Ne TEMUIONPOBOTHOCTH | MApOMpPOHH- 3.04 3.77
Tommmma, 4 0,28 3, 19 s >
CIIoA HawmMeHOBaHHe 4 A, Bﬂl / o C LHAaeMOCTH
wn M x2| A (‘“ ) 7 0,38 4,24 4,04 4,29
1 | LleMeHTHO-TIECYAHEIH P-p 0,02 1800 0,76 0,93 0,09 0.57 6.24 5,94 5,26
2 | ormoberomoro omora | 3 200 | 005 | o1 | 0195 0.66 7.19 6,84 572
3 | Beccep-xmpry 0,09 2300 1,508 | 1,629 0,046 0,76 8,24 7.84 6,23
Hapy:xHas creHa - THI 4 (BapHaHT 2)
P Kooprpenr 0,19 2,05 1,96 3,31
cﬁza HarmMeHOBaHNe Tomuwia, 7> TGIEIOT;:ZI;((W:?)TH H;ggﬁgoc'r}f[[ ) 0’28 2’91 2’78 3’77
W S I Y St n 0,38 3.86 3,69 4,29
A b 2 /(.u- q.- lIa) 0,47 4,72 4,5 l 4,75
% 1 | IleMeHTHO-TIECUAHEIH D-D 0,02 1800 0,76 0,93 0,09 0,57 5,67 5,42 5,26
iy 2 Ilf;afl\‘;:;z g:;’g;;’;ﬁ‘g;om 5 300 0,105 | 0,11 0,195 0,66 6,53 6,24 5,72
3 | Beccep-xuprym 0,09 2300 1,508 1,629 0,046 0,76 7,48 7,14 6,23
Hapy:xmasn creHa - THII 4 (BapHaHT 3)
[InoTHOCTH Koohrert 0’ 19 1a90 1976 3,42
e ancnosmme|TOmme |y Tezﬂ°np°’3<(w°°)m o 0,28 2.68 2,48 3.94
4 amm ’ , Bm/(m°C
: W S RS " i 0,38 3,55 3,28 4,51
A B | se/(uy 1) 0,47 4,33 4,00 5,02
@ e 1 | IleMeHTHO-TTECYAHBIH P-p 0,02 1800 0,76 0,93 0,09 0,57 5,20 4,80 5,59
P 2 | epmenmocsronmoro Gnora | 8 400 | olls | odas | 0175 0.66 5,98 5.52 6,11
3 | Beccep-xuprmu 0,09 2300 1,508 1,629 0,046 0,76 6,85 6,32 6,68
Hapy:xnas crena - TMi 4 (Bapuaut 4)
N Koo duiment 0,19 1,70 1,59 5,58
Xl |Tomuma |y )| mesoer || —0.28 2,40 2,19 6.16
s M
wn S R P 0,38 3,17 2,86 6,80
A b Mz /(-4 Ta) 0,47 3,86 3,46 7,38
1 | lleMeHTHO-TTECYAHBIH P-p 0,02 1800 0,76 0,93 0,09 0.57 4.63 4.13 8.03
Kmazgka H3 GeclieCyaHoro > 2 2 >
2 KepaM3HTOOSTOHHOTO OI0Ka 5 500 0,13 0,14 0,165 0,66 5s32 4=73 8,61
3 | Beccep-xuprim 0,09 2300 1,508 | 1.629 0,046 0,76 6,09 5,39 9,25
Hapy:xmas crena - Tun 4 (BapHanr 3) -
omtocts Koo durment 0,19 1,60 1,50 3,40
cgcgm HarmieHOBaHHE Tonuma, Ve TeT;IbHOHPOBOIEP:OCTH H;zg;ggﬁ - 0’28 2’24 2’ 10 3’98
i wo | s | Belaec) | e 038 2.9 277 463
_ A B sz /{4 ITa) 0747 3,60 3,37 5,21
1 E;ﬁ;::{é-g:;{:;ﬂaigg 0,02 1800 0,76 0,93 0,09 0,57 431 4,03 5.86
2 KepaM3HTOBETOHHOTO GII0Ka 5 600 0.14 0.15 0,155 0,66 4,96 4,63 6.44
3 |Beccep-xuprm 0,09 2300 1,508 | 1,629 0,046 0,76 5,67 5,30 7,08
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Hpunoxenue I
(CnpaBouHoe)

BapHaHTbl KOHCTPYKTHBHbBIX PelIeHHI HAPYKHBIX CTEH ¢ HCMOJIb30BAHUEM

’KECTKHX TEIJION30/JAIHOHHBIX IUTUT U3 0eClecYaHoro Kepam3suTo0eToHa

I'1lafb CTEHBI - CONPOTUBJICHHUE

TerIonepenade, (1,2.° ) -
CxeMa HauMeHoBaHue 0T paKIeHUS TonmmHa pea (M C)/ Bm, | apompo
KOHCTPYKIIHH Ne 1 HaMeHOBaHKE €TI0 cl10s1 8, m |__B YCJIOBUSIX SKCILTyaTallii HHzHaH]I;HO,
!M Y- a)
A b
M2
1 2 3 4 S 6
Hapy:;mas crena - THn 1 (Bapuanrt 1)
Koaddrmment
Ne Tomuym I DIOTHOCTb [ 1 O POBOAHOCTH | TIpOIPOHH- 0,25 1,47 1,38 3,01
cnost HammenopaHHe M a, £ A, Bm /( M"C) [AEMOCTH
T/ xe/ s 0,38 1,64 1,52 4,19
A b e /(M- q-Ha)
: ITeMeHTHO-TIeCYaHbIit 0,02 1800 0.76 0.93 0.00 0,51 1,81 1,67 5,37
DPacTBOP
Kiragxa n3 xuprida
0,64 1,98
) CHIIHKaTHOI'O Ha 8 1800 0,76 0,87 0>11 H s 1,82 6,55
IIEMEHTHO-TICCUYAaHOM
pacTBOpE
KepanmsurodeToHHaa
3 H@ecﬁw TUTHTA ¢ 0.1 300 0,105 0,11 0,195 0,77 2,15 1,97 7,73
ACKOPATHBHO-
OTACIIOYHBIM CIIOCM
Hapy:xnas crena - Tun 1 (BapHaur 2)
KooddripieHt
Ne Tomus [norHocTs TEIUIONPOBOAHOCTH | MapoOMpoHH- 0,25 1,49 1,40 3,01
cnos HaumeHoBaHHE M & 7> A, Bm /(M°C) L[aeMOCTH
nn x2/ M Hs
A B e /(M- 4 fTa) 0,38 1,68 1,56 4,19
| | Uewerrro-nectarii 0,02 1800 0,76 0,93 0,09
PacTBOp
Kimagka u3 xupimda 0,5 1 1,86 1,72 5,37
NTHHSHOTO
2 OGHIKHOBEHHOT O Ha 5 1800 0,7 0,81 0,11
Y4 s LIEMEHTHO-TIECYaHOM 0,64 2,05 1,88 6,55
DacTBODE
KepamauTobeToHHas
HaBeCHas IUTHTA ¢
3 | Sexopatnro- 0,1 300 0,105 | 0,11 0,195 0,77 2,23 2,04 7.73
OT/IETIOYHBIM CIIOEM
Hapy:xman cTeHa - Tin 1 (Bapuaur 3)
KosdhduimieHr
No T ommnt TIMOTHOCTE [ e ompoBoMHOCTH | MapONpOHH-
cros Haiveroparme w7 | A Bmiuec) | mweootn 0,35 1,91 1,74 3,69
T kel M’ s ’
A B a/ (M-q-]]a)
| | KepavsuroGeTOHHad 5 1200 | 044 | 052 0.11
CTEHOBAS ITaHETb
KepamsuToGeToHHas
1 2 0,40
p | HaBecHaAILMIAc 0,1 300 0,105 | 0,11 0,195 ’ 2,02 1,84 4,15
JEKOPATHBHO-
OTIETIOYHEIM CIIOEM
Hapy:xHasn cTeHa - THI 2 (BapuaHT 1)
Kosdduiment
Ne Tommm IInorHOCTS TETUIOMPOBOJHOCTH | TAPOIPOHH- 0,25 1,47 1,38 3,01
cnost HanMeHOBaHNE P & 7 A, Bm /(M"C) LIaEMOCTH
n xe/ M’ M,
A B we /(-4 ITa) 0,38 1,64 1,52 4,19
KepanmsurobeToHHas
HaBecHas IUIHTA ¢
1 JEKOpATHBHO- 0,1 300 0,105 0,11 0,195 0,51 1,81 1,67 537
OTJIEIOYHBIM CIIOEM
Kiazmia n3 xuprmda 0,64 1,98 1,82 6,55
2 | CHUMKATHOLO Ha 5 1800 0,76 0,87 0,11
IEMEHTHO-TIECTAHOM
e 0,77 2,15 1,97 7,73
3 | HeMeHTHO-TIeCHaHEIH 0,02 1800 0,76 0,93 0,09 ’ ’ ’ ’
PacTBop
Hapy:xHas cTeHa - TMI 2 (BapHaHT 2)
Kosdhduimenr
Ne Tommmsa, TIMOTHOCTE ['1 o1 0P OBOMHOCTH | TapOIpoRH- 0,25 1,49 1,40 3,01
clos HanMeHOBaHMe 7 A, Bn/lu® I[aeMOCTH
M 3 s Bm/\m°C
T K2/ M s
A b e /(w4 Ia) 0,38 1,68 1,56 4,19
KepanmsnutobeToHHasS
HaBeCHa4 ITJIHTa ¢
1 JeKOPaTHBHO- 0.1 300 0,105 0,11 0,195 0,5 1 1,86 1,72 5,37
OT/JIETIOYHBIM CIIOEM
Knanmka n3 xuprmya
TTTHHAHOT O 0,064 2,05 1,88 6,55
2 OOBIKHOBEHHOTI'O Ha S 1800 0,7 0,81 0,11
HEMEHTHO-NIECYaHOM
pacTBope
= 0,77 2,23 2,04 7,73
3 | UemenTHo-MecuaHEIi 0.02 1800 0.7 093 0,09 s » , ,
pPacTBop
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BapHaHTbI KOHCTPYKTHBHBIX PellleHHil HAPYKHBIX CTEH

Ipuaoxenue /1
(CnpaBouHoe)

IIPH MOHO/JIUTHO-IAHCJIBHOM TOMOCTPOCHNH

I'magn CTEHEI - COIIPOTHBJICHUC

20 -
Cxema HaumeHoBaHHE OT eHHuA Tonmuua | ToIOnepenate, (M e )/ Bm, | 1apompo
KOHCTPYKIIHH Ne v HaMEHOBaHKE CJIOS ciog & m | B YCJIOBHSX SKCIITYATAIUK HI’gHaHII;IOa
(4 v Ia)
A b P
1 2 3 4 5 6
CreHoBas maHeJb - T 1
Koo drrmeHT
Ne TInoTHOCTS [~ orronpoBoaTHOCTH | Maponpor-
H Tonumra, Y 0 LAeMOCTH
crost anMeroBaHHe M A, Bm/(meC) 0,21 2,41 2,28 2,50
Wt k! M A
A B mel(m-y- la)
| | KepamsiroGeton na 0,08 1400 | 056 | 065 0,008
KCPaM3HTOBOM IICCKE
KepamsuroGeTon
2 P S 300 0,105 0,11 0,195 0,26 2,88 2’74 2,76
3 | KepamsuroGeron ma 0,06 1400 0,56 0,65 0,008
KEPaM3HTOBOM IIECKE
CrenoBasi NaHeJIb - THII 2
Koaddrment
Ne TInOTHOCTS [ onpoBomHOCTH | TaporpoHH-
cIost HanMeHOBaHHe Tonuma, e ° IaeMOCTH 0,23 2,76 2,60 3,53
M 3 )», Bm/ (M C ) > s > ’
W Ke/m 46
A B ez (ne- ¢ Ia)
| | KepawsntoGeroH Ha 0,16 1400 | 05 | o065 0,098
KEPaM3HTOBOM ITIECKE
KepansuroGeron
o2z 3 2 GecIiecyaHblit 5 300 0,105 0.11 0,195 0,28 3,23 3,06 3,78
3 | KepamsuroGeror Ha 0,07 1400 | 05 | 065 0,098
KEPaM3HTOBOM ITECKE
CTeHoBaf MaHeJIb - THIL 3
I Koo drpent
Ne OTHOCTD [ yenmonpoBoHOCTH | MaporpoH:-
cnos HarveHoBarme T PP e A, Bm /(M"C) IaeMOCTH 0,12 151 143 1,84
v/ ke/ M #
A b e /(m- - Ila)
KepaMsuroGeton Ha
1 KepAMIHTOBOM MECES 0,12 1400 0,56 0,65 0,098 o017 L9 .
s 2,09
2 gepaM3"’°6f’°H 5 300 | o105 | o 0,195 ’ ’ ’
ecrecyaHbIit
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Ipuinoxenue E
(CnpaBouHoe)

BapuaHTbI KOHCTPYKTHUBHBIX PEIICHUNA HAPYKHBIX CTEH ¢ HCIOJIH30BAHHEM

KRCPaAM3HUTOBBIX 3aCbIIIOK H MOHOJIUTHOI'O KepaM3I/IT06€TOHa

I'71a1b CTEHBI - COIPOTHUBJICHHUE

20 -
Cxema HauMeHoBaHNe Or payKIeHUSA Tosmuuna | ToTPIOTICPEAate, (M C)/ Bm, | Tapompo
KOHCTPYKIIMH Ne ¥ HAHMEHOBAaHHE CJIOA ClIost 6, M | B YCJIOBHSAX OKCILTYaTAIluK HI;IHaIIiYHIO,
Moy -iia
A B E—JMZ
1 2 3 4 5 6
Hapy:xman creHa - Tin 1
KooddripieHt
Ne TonuptHa Mnorrocts TEIUTONpPOBOAHOCTH | MapONpoOHH- 0,1 1,54 1,41 2,25
cnos HammeHoBaHHe M ? Ve A. Bm /( Mo C) LAeMOCTH
3 2 M,
n/n kel m
A b e /(ut- 9 Ila) 0,2 2,54 2,32 2,62
| | KepamsnroSeron Ha 0,1 1400 0,56 | 065 0,098
KEPAM3HTOBOM TMeCKe
2 | I'paewii kepamsurossiit 5 200 0,1 0,11 0,27 0,3 3,54 3,23 2,99
Kirazka U3 kHprya
KepaMHYECKOr o
3 OOIHMIIOBOYHOr O Ha 0,12 1600 0,58 0,64 0,14
LIEMEHTHO-TIECYAHOM 0,4 4,54 4,14 3,36
pacTBOpe
HapyxHas creHa - THnm 2
KoadduimeHt
Ne T IDnorHOCTS TEINIONMPOBOAHOCTH | MApONMpPOHH- 0,1 1,49 1,36 2,48
cnos HarvmMeHoBaHHe M[ i Ve A, Bm /( M’ C) LlaeMOCTH
n/n / a3 M,
KerM I A B | seieema || 0.2 2,49 2,27 2,85
U | eramermonon neoke ot | 100 | os6 | oes | o008
2 | T'paHii kepaM3HTOBEL 5 200 0,1 0,11 0,27 0.3 3,49 3,18 3,22
Knazka u3 xuprmia
CHJIHKATHOTO Ha
3 S f—— 0,12 1800 0,76 0,87 0,11 0,4 4,49 4,08 3,59
pacTBoOpe
HapyxHas cTeHa - Tvn 3
. Koo dwument
OTHOCTDb
No ToNHHa, y TEIVIONPOBOAHOCTH | TAPOITPOHH- 0’ 1 1,67 1,5 1 3,96
CIIosg HannmeHOBaHME P > A. Bm /( M° C) I[aeMOCTH
3 b4
i kel m s
~— felerm o, 2,67 242 433
|| Hleventro-necuarsi 0,02 1800 076 | 093 0,09 ’ ’ ’ ’
pPacTBOp
Kmagka n3 xuproiya
y | cwmatoro Ha 0,25 1800 | 076 | 087 0,11 0,3 3,67 333 4,70
LEMEHTHO-TICCYaHOM
pacTBope
3 I'papuit KepaM3HTOBBIH -] 200 0,1 0,11 0,27
Kmagka n3 xuproiya
4 CHITMKATHOTO Ha 0,12 1800 0.76 0.87 0.11 0.4 4,67 4,24 5,07
LUEMEHTHO-TICCHYaAaHOM
pacTBope
Hapyxman ctena - Tum 4
0 Koo dmmment
TIOTHOCTB
CJJ;IQ TommpHa, 7, TEIUIONPOBOAHOCTH | TApPOIPOHH- 0,1 1,72 1,56 3,72
oq HanneHOBaHME Iy g, Bm /(M°C) I[aeMOCTH
3 H
n/m K2/ M
A b Me/(u-q-lIa)
) L{eMeHTHO-TIeCYaHbIit 0.02 1800 0.76 0.93 0,09 0,2 2,72 2,47 4,09
pPacTBOp
Z Knagxa 13 KHpITYa
N CHIIMKaTHOTO Ha
17 2 LEMEHTHO-TIECYAHOM 0,25 1800 0,76 0,87 0.11 0,3 3,72 3,38 4,46
- pacTBope
3 I’ paBHii KEpaM3HTOBBIH d 200 0,1 0,11 0,27
Kiramka B3 xHpImya
KEpaMHYCCKOI O
4 | oommosouroro Ha 0,12 1600 0,58 | 0,64 0,14 0.4 4,72 4,29 483
IEMEHTHO-TICCYaHOM
pacTBope
Hapy:xmasn crena - TMnN S (BapuaHT 1)
N Mnotstoos s LOL 0.1 0,67 0,56 0,95
3 TEIUIONPOBOAHOCTH | TAPOIIPOHH-
cnog HawmMeHOBaHHe T M[ 1Ha, > /1, Bm /(Moc) I[aeMOCTH 0,2 1,12 0,92 1,38
n/n kel m’ H 0,3 1,58 1,28 1,82
A b w/(u-q-ﬂa) O 4
| | Hemermionectarbii 0,02 1800 | 076 | 093 0,00 ’ 203 163 22
ol pacTBop ; ; ; ; 0,5 2,49 1,99 2,69
2 K 0 d 700 0,22 0,28 0,23
i CPAMBHTOGETOH _ 0,6 2,94 2,35 3,12
X X 3 IeMeHTHO-TIECYAHBIH 0,02 1800 0,76 0.93 0.09
I pacTBop > > 0,7 3,40 2,70 3,56
JlekopaTHBHAA
4 | romxocmoiinas 00035 | 1800 | 076 | o9 0,05 0.8 3,85 3,06 3,99
IITYKaTypKa 0,9 431 3.42 4.43
1,0 4,76 3,78 4,86
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FJ'[a)_'[b CTCHBI - COIIPOTHUBJICHHUC

Cxema HaumeHoBaHHe OrpasjKIeHHS Tommuna | ToPIONCpeAate, (M2 OC)/ Bm, | Tapomnpo-
KOHCTPYKIHH Ne ¥ HauMEHOBaHUE CJIOS ciosi 6, m | B YCIIOBHUSIX SKCIUTyaTaIlluu ilf?};z&
A B (—)MZ
1 2 3 4 S 6
HapyskHasi cTeHa - THI S (BapHaHT 2)

- Koo drrmient 0,1 0,63 0,53 1,04
No TOJIH.U/IHEI., HO(;{OCTB TEIUIONPOBOAHOCTH | TapOIIPOHH- O,Z 1,0 5 0, 8 5 l , 5 7

CIosg HarveHoBaHme W > /1’ Bm /( Moc) I[aeMOCTH
TL/TI k2l m? A, 0,3 1,46 1,17 2,09
_ A b az /(a4 Ia) 094 1,88 1,49 2;62
1 g:xz};“o'“mmm 0,02 1800 | 076 | 093 0,09 0,5 2,30 1,82 3,15
2 Kepanmsurobeton 3 800 0,24 0,31 0,19 096 2>71 2= 14 3967
3 LeMeHTHO-TIeCUAHBIH 0,02 1800 0,76 0.93 0.09 0,7 3, 13 2,46 4,20
pactpop 0,8 3,55 2,78 4,72

JexopaTnBHag
4 TOHKOCIIOHMHAA 0,0035 1800 0,76 0,9 0,05 0.9 3.96 3.11 3.2
mTyKaTypka 1,0 4,38 3.43 5,78
Hapy:xHas creHa - THI S (BapHaHT 3)

I Koo drimieHt 0.1 0,57 0,48 1,10
Ne Tommpra, HU;:IOCH’ TETUIONPOBOMHOCTH | TAPOIPOHH- 0.2 0.93 0.76 1.69

CIIos HamnneHoBaHMe Py > A, Bm /( MOC) L[AEMOCTH
/T x2/ m’ M, 0.3 1,29 1,04 2,28
_ A b az /(a4 Ia) 0,4 1,64 1,32 2,87
1 E:é‘:iﬁ;“o'“e“mm 0,02 1800 | 076 | 0,93 0,09 0.5 2,00 1,59 3,45
2 | KepanmroGeron 5 900 028 | 036 0.17 0,6 2,36 1,87 4,04
3 LeMeHTHO-TIeCHaHBIH 0,02 1800 0.76 0,93 0,09 0,7 2,7 1 2, 15 4,63
PacTBOp 0,8 3,07 2,43 5,22
JleKOpaTHBHASA 0,9 3,43 2,70 5,81

4 TOHKOCTIOHHA 0,0035 1800 0,76 0,9 0,05

IITYKaTypKa 1,0 3,79 2,98 6,40
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Ipuwioxenue K
(CpaBo4iHoe)

BapuaHThl HCIOJTHEHHSI OTPAKIAECHHI ¢ IPIMEHEHHEM KepaM3HTA
H KePaM3HTO0ETOHA B MOABAJILHBIX, YePAAYHbIX NEPEeKPBITHSIX
H NOKPBITHSX IUIOCKHX KPbIII

ConpoTHBJICHHE
Cxema HanmeHoBaHHe OrpakieHHA Tommuua | TeVIONCpe/ate, (Mz OC)/ Bm, | naponpo-
KOHCTPYKLIMA Ne ¥ HAHMECHOBaHHE CIIOS cJiost 6, M| B YCJIOBHSIX SKCILUTYaTallUH Hﬁ?i‘*}‘g’:
A b
M2
1 2 3 4 5 6
IlepexpbiTHE HAX OABAJIOM (TeX. MOANOLeM) — THI 1 (BapHaHT 1)
odh 0,05 1,18 1,08 4,06
(8) HLIHCHT
Ne  —— Morrocts TEIUIONPOBOJHOCTH | MapOIPOHH- 0,10 1,69 1,54 4,24
clost HanmeHoBaHHe THHa, Ve A o [{acMOCTH
H, I , | A Bmilwec) 0,15 2,19 1,99 4,43
n kel M A 2 > 2 >
A B w2 /(s Ia) 0,20 2,69 2,45 4,62
1 | JInHoneym _ 0,003 1800 0,38 0,38 0,002 0.25 319 29 13
2 E:;igﬁw‘;mtma) 0,03 1800 0,76 0,93 0,09 2 2 2 >
3 | I'paBHii KepaM3HTOBbIH ] 200 0,1 0,11 0,27 0,30 3,69 3,36 4,99
4 KepamsuroGeToHHad IuiHTa 0.2 1400 0,56 0,65 0,098 0,35 4, 19 3,8 1 5, 17
TePeKPBITHSA
0,40 4,69 4,27 5,36
IlepexpbiTHe HA MOABAJIOM (TeX. MOAMOIbEM) — THI 1 (BapHaHT 2)
Rowhmment 0,05 1,14 1,05 4,07
Ne Tomuua, nno;:[m TENJIONPOBOAHOCTH | TAPONpPOHH- 0,10 1,60 1,46 4,26
N s ° AEMOCTH
onoa | Haieropartie wo| s A Enie) | R 0,15 2,05 1,88 4,45
A B Mz/(u-q-ﬂa) 0’20 2,50 2’30 4,64
1| Jxmomeym _ 0,003 1800 0,38 0,38 0,002 0.25 296 271 1.8
2 g:g;ﬁ;“(‘:}n“c‘;}gama) 0,03 1800 0,76 0,93 0,09 2 i ’ i
3 | I'paBuii kepamM3UTOBbII 3 250 0,11 0,12 0,26 0’30 3’41 3’ 13 5’03
4 Ezﬁ:ﬁgiggemmaﬂ TITHTA 02 1400 0.56 0.65 0,098 0,35 3,87 3,55 5,22
0,40 4,32 3,96 5,41
IlepexpbITHe HAA MOABAIOM (TeX. MOANOJIbeM) — THII 1 (BapHaHT 3)
Koot QLT 0,05 1,10 1,01 4,07
Ne RN TEIUIONPOBOAHOCTH | TAPOIIPOHH-
: Tomua, p TIPOBOJH 0,10 1,52 1,37 4,27
oton | Hunveronarme M S N el | R 1,94 1,78 1,47
W Ke / M3 > s s s
A E_|mlweta) || (20 2,35 2,15 4,67
1 | JIuHOMEYM _ 0,003 1800 0,38 0,38 0,002 0.5 577 255 187
y | LeMeHTHO-TleCHaREI 0,03 1800 0,76 0,03 0,09 2 2 2 2
DacTBop (FIIl oyXas CTDRK) 0,30 3,19 2,94 5,07
3 | I'paBuii kepaM3UTOBbI [ 300 0,12 0,13 0,25 035 3.60 332 527
4 ff:g:l“lgﬁggmma" TrTHTa 0,2 1400 0,56 0,65 0,098 0’40 4’02 3’71 5’47
IlepexpnbiTHe HaJ MOABAJIOM (TeX. IMOAMOJILeM) — THII 1 (BapHMaHT 4)
Koo e 0,05 1,09 0,99 4,08
Ne TommymHa, ImorHocts TETOMPOBOJHOCTH | TTRPOIPOHH- 0,10 1,49 1,34 4,28
ch;o;I HanMeHOBaHHe W }//’ , A, Bm /(Muc) Haellzocm 0.15 1.89 170 .48
n xel m > > > ) ,
A E__| we/luatia) [| 020 2,29 2,06 4,69
1 | Jlunoneym _ 0,003 1800 0,38 0,38 0,002 0.25 2,60 241 4.80
2 gaeﬁﬁg‘&;ei‘;}gama) 0,03 1800 0,76 0,93 0,09 2 2 2 2
3 | I'paBwmii kepam3uT OB d 350 0,125 0,14 0,245 0’30 3’09 2’77 5’ 10
4 ESSSMK;;[EEQTOWM TUIHTa 02 1400 0.56 0.65 0,098 0,35 3,49 3,13 5,30
0,40 3,89 3,48 5,51
IlepekpbITHe HaX IoABAaIoM (TeX. MOANOIbEM) — THII 1 (BapHAHT S)
0,05 1,07 0,97 4,08
KoaddrameHT 0.10 1
Ne Tomuya, HHO;:[OCT]’ TEIIONPOBOJHOCTH | TTRPOIPOHH- > 45 1,32 4,29
ClIos HanmeHoBamHme M ’ /1, Bm /(Mﬂc) uaell\;lOCTH 0.15 1 84 1 66 4 50
wn xe/ M’ > - - ‘ ‘
A B | s/ sia) 0,20 2,22 2,01 4,71
1 | JluHOMEYM 0,003 1800 0,38 0,38 0,002
 |evemmomeomnat 1 g03 | i | o7 | 093 [ oo 02 2,61 235 492
3 | I'pasuil kepaM3uT0BbI 3 400 0,13 0,145 0,24 0.30 2,99 2,70 3,12
4 E:S?K;sﬁ:ggem}m” THHTa 0,2 1400 0,56 0,65 0,098 0,35 3,38 3,04 5,33
0,40 3,76 3,39 5,54
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ColnpoTHBIICHHE

Cxema HaumeHoBaAHNE O PAYKICHHUS Tommuna | TEHIOHCPEAAtc, (M2 OC)/ Bm, | 11apompo-
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y Jla
A b o
1 2 3 4 S 6
IlepexpbiTHe HAX IOABAJIOM (TeX. MOATObEM) — THII 2 (BapHaHT 1)
0,05 0,93 0,84 5,64
Koo driment 0,10 1,37 1,20 5,77
Ne SN TIMOTHOCTS [ ot spoBOFOCTH | TEAPOMpPOHH-
1 cros HanmeHOBaHme u & Vs A, Bm /(M”C) HaeﬁOCTH 0,15 1,80 1,55 5,91
Wi kel M’ >
2 A b w2 /(x4 - Ia) 0,20 2,24 1,91 6,04
3 1| Jssomeynm 0,003 1800 0,38 0,38 0,002
s 2 g:gzi;ﬁ(‘;;e‘;‘;ﬁtma) 0,03 1800 0,76 0,93 0,09 0,25 2,67 2,27 6,18
3 | Kepamsutoberon 5 300 0,115 | 014 0,37 0,30 3,11 2,62 6,31
4 ﬁ;ﬁ%ﬁfgf‘ﬁaﬂ i 0,22 2500 | 1294 | 1,374 0,06 0.35 3.54 2.98 6.45
0,40 3,98 3,34 6,58
IlepexpbiTHe HAZI TOABAJIOM (TeX. MOAIOJIbEM) — THII 2 (BAPHAHT 2)
Kond rameHt 0,05 0,88 0,78 5,65
Ne Tormmma, HHU;IOCTB TEIUIOIPOBOJHOCTH | TTapOIIPOHH- 0’ 10 1,27 1,07 5,80
CIIOsg HanmeHOBaHHe W > /1, B /(M"C) Haezocm 0.15 165 136 505
wn KZ/M3 > 5 5 5 5
A b | w/ws i) {0 20 2,04 1,66 6,11
1| Jsmomeym _ 0,003 1800 0,38 0,38 0,002 0.25 240 1.05 6.6
7 | HIeMEHTHO-TleCHaHEI 0,03 1800 0,76 0,93 0,09 - 2 2 :
3 fciclf:;};g?;e?ﬁaﬂ ) 5 400 0,13 0,17 0,33 0,30 2,81 2,25 641
4 | KenesobeTomnmas mimTa 0,22 2500 1 ’294 1 ’374 0’06 0,35 3,19 2,54 6,56
TIEPEKPHITHA . . . i 0,40 3,58 2,83 6,71
IlepexpbiTHe HAI TOABAJIOM (TeX. MOAMOJIbLEM) — THII 2 (BapHAHT 3)
Koo prmrment 0,05 0,81 0,75 5,67
No T ITnorrocTh TEIUIONPOBOAHOCTH | TMAPOIMPOHH- 0, 10 1 s 12 0:98 5 > 83
CIIOs HammeHoBaHHe omuMm{a, 7 A. Bm /( Moc) IIAEMOCTH
e w2/ 2t 1; : /(#, » 0,15 1,44 1,21 6,00
Mem e Ha 0,20 1,75 1,43 6,17
1| Juroneyn 0,003 1800 0,38 0,38 0,002 0’25 2,06 1,66 6,33
7 | HeMeHTHO-TIECHAHELH 0,03 1800 0,76 0,93 0,09 d d 2 2
DACTEC (I CYXa7 CTANIE) 0,30 2,37 1.89 6,50
3 | KepamsuroGeroH 5 500 0,16 0,22 0,3 2 2 2 2
4 ﬁ;ﬁffpi?j;;}mw TLTa 0,22 2500 1,204 | 1,374 0,06 0.3 2,69 2,11 6,67
0,40 3,00 2,34 6,83
IlepexpbiTHe HAT TOABAJIOM (TeX. MOAMNOJIbEM) — THII 2 (BapHaHT 4)
Koot drrsent 0,05 0,76 0,68 5,69
No Tormmma, HHO;IOCTB TEIUIONPOBOAHOCTH | [TaPOITPOHH- 0, 10 1,03 0,88 5,88
CIIOsg HammeHOBaHHe Iy > /1’ B /(Moc) Haeioom 015 7% 03 <07
/I K2/M3 4 E > > >
A b | w/ws i) {10 20 1,55 1,28 6,27
1| Jrmomeym 0,003 1800 0,38 0,38 0,002 0.25 181 148 646
LeMeHTHO-TIeCUaHbII > > 5 5
et ppanrzgay | O | 00 | 076 | 0% | o0 |5y Lot | o6
€PaAaM3HT 00€TOH ) ] 3
4 ﬁ;ﬁffpifgz}maﬂ TUTa 0,22 2500 1204 | 1,374 0,06 82(5) ;Z: ;(8)2 ggj
IlepexpbiTHe HAI TOABAJIOM (TeX. MOAIOJIbEM) — THII 2 (BAPHAHT J)
Kosbmment 0,05 0,73 0,66 5,72
No T ITnorrocTh TEIUIOMPOBOJIHOCTH | TTAPOIPOHH- 0,10 0,95 0,84 5,93
, cnos | Hamverioaimie R A N el Barail | BT 1,18 1,02 6.15
/I KZ/MS ’ ﬂ; 5 5 b b
? A B | we/wsiia) [| 020 1,41 1.20 6,37
3 1| Jrmomeym 0,003 1800 0,38 0,38 0,002
s y | HeMEHTHO-TleCuaHEI 0,03 1800 0,76 0,93 0,09 0,25 1.64 1,37 6,58
S W ) : : : 0,30 1,86 1,55 6,80
3 | Kepamsuroberon 8 700 0,22 0,28 0,23 2 2 2 2
4 ﬁ(:g%iij;;}{mﬂ IHTa 0.22 2500 1,204 1,374 0,06 0,35 2,09 1,73 7,02
PP 0,40 2,32 1,91 7,24
IlepexpbiTHe HAI TOABAJIOM (TeX. MOAMNOJIbEM) — THII 2 (BAPHAHT 6)
Koah drameHT 0,05 0,71 0,64 5,76
Ne HLTOTHOCTS Iy onpooasocrn | maporpor- || (0,10 0,92 0,80 6,03
crmosa HanmeHopaHme TomuMm-[a, Ve A. Bm /(MGC) I[aeMOCTH 0.15 112 0.96 6.29
i kel M’ ‘ Hs 2 2 2 2
A b wileatia) [| (20 1,33 1,13 6,55
1| Jnsomeynm 0,003 1800 0,38 0,38 0,002
2 ueMeHTH(O'““‘Ia“]’Iﬁ y | 003 1800 0,76 0,93 0,09 0.2 1,54 1,29 6,82
pacTBOp (MM cyXasd CTSIKKA > i i i
3 | Kepamsuroberon ] 800 0,24 0,31 0,19 0,30 L.75 1.45 7,08
4 H)Keelé%i?f;z}maﬂ TIIHTa 022 2500 1,294 1,374 0.06 0,35 1,96 1,61 7.34
Lob 0,40 2,16 1,77 7,60
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ColnpoTHBIICHHE
Cxema HauMeHoBaHMe OrpaieHus Tomupua | TEMHIOTEPEIATE, (MZ OC)/ Bm, :;Eggﬁg
KOHCTPYKITHH Ne ¥ HAaUMEHOBAHHUE CIIOS cinost &, m|_B YCJ:BPMX OKCILTY. aTBaHHH (Mz . Ha)
M2
1 2 3 4 5 6
IlepexpbiTHe YepaauHoe — Tuim 1 (BapuanT 1)
0,05 1,11 1,01 4,40
Koot drmgrrerr 0,10 1,61 1,46 4,58
[TmoTHOCTE 2 > > 5
Ne TEMIIONPOBOJHOCTH | ITapOITPOHH-
. oot R TomuMm{a, ¥, 1. Bm /(M"C) LAEMOCTH 0,15 2,11 1,92 4,77
Wi xe! M A 0,20 261 2,37 4,95
’ A b | we/laws ria) 0,25 3,11 2,83 5,14
2 1 E:;’:Mgggzmmaﬂ A 0.2 1400 0,56 0,65 0,098 0,30 3,61 3,28 532
! 2 | Tumpomson 1 crmoit 0,0025 600 0,17 0,17 0,00136 0,35 4,11 3,73 5,51
3 | I'paBHii KepaM3HT OBbIi 3 200 0,1 0,11 0,27 0,40 4,61 4,19 5,69
LleMeHTHO-TIeCHaHbIH
4 ADMHDOBAFHET ACTEOD 0,03 1800 0,76 0,93 0,09 0,45 5,11 4,64 5.88
0,50 5,61 5,10 6,06
IlepexpbiTHe YepaauHoe — THIl 1 (BapHaHT 2)
0,05 1,06 0,97 4,40
Koob IIHenT 0,10 1,52 1,39 4,60
No Tomm IInorHOCTD TEIUIOTPOBOAHOCTH | TAPOIPOHH- 0,15 1,97 1,80 4,79
TIHHA, 4
4 crnog HanmeHoBanme Iy ? /1; Bm /( Moc) L[aeMOCTH
W k2! M’ J2A 0,20 2,43 2,22 4,98
? - - A b | melweta) || (25 2,88 2,64 517
2 CPAaM3HTOOCTOHHAA IIHTa
1 HegerHmﬂ 0,2 1400 0,56 0,65 0,098 0,30 3’34 3,05 5,37
! 2 | 'mapowmson 1 croit 0,0025 600 0,17 0,17 0,00136 0.35 3.79 3.47 5.56
3 | I'paBmii kepamM3HTOBBIIT 5 250 0,11 0,12 0,26 0’40 4’25 3,89 5’75
4 | HeMeHTHO-TleCHaHEIH 0,03 1800 0,76 0,93 0,09 2 2 2 2
APMUPOBAHTBIN PACTEOP 0,45 4,70 4,30 5,94
0,50 5,16 4,72 6,14
IlepexpbiTHe yepnaunoe — Tun 1 (Bapuaur 3)
0,05 1,03 0,94 4,41
Koo et 0,10 1,44 1,32 4,61
No TomuyHa, HHU;{OCTB TEIITIONPOBOTHOCTH | TAPOTPOHH- 0,15 1.86 1,71 481
crnog HanmeHoBaHHE Iy > A. Bm /( Muc) 1[aeMOCTH
i ko) ’ J7A 0,20 2,28 2,09 5,01
1 KepamsuroGeToHHAA TITHTa 0.2 1400 0:6 0 i 5 - /E)M(.);éﬂa) 0,25 2,69 2,48 5,21
TIePeKPBITHA > ’ ’ ’ 0,30 3,11 2,86 5,41
2 | 'mapowmson 1 croit 0,0025 600 0,17 0,17 0,00136
3 | I'paBHil KepaM3HTOBDII <] 300 0,12 0,13 0,25 093 5 3953 3725 5>6 1
g | HemenTHO-TIeCHarEIF 0,03 1800 0,76 0,93 0,09 0,40 3.94 3,63 3,81
apMHPOBaHHEIN pPacTBOp
0,45 4,36 4,01 6,01
0,50 4,78 4,40 6,21
IlepexpbiTHe Yepaaunoe — Tuim 1 (Bapuant 4)
0,05 1,00 0,91 4,42
- Kosd drmmeHT 0,10 1,41 1,27 4,62
Ne TIOTHOCT® | rermonpoBoFocTH | TAPOPOHH-
B i A 0 e o T B N
Keli M 4 E El > >
- - A b | wiwetia) I (25 2,61 234 5,24
CPaM3HUTOOCTOHHAA IUIHTa
1 Heé’ermmﬂ 0,2 1400 0,56 0,65 0,098 0.30 3.01 2.69 5.44
2 | I'mapowmson 1 croit 0,0025 600 0,17 0,17 0,00136 0,35 3,41 3,05 5,64
3 | I'paBHil KepaM3HTOBDIH & 350 0,125 0,14 0,245
4 | HeMeHTHO-TleCHaHEI 0,03 1800 | 076 | 093 0,09 0,40 3,81 341 2,84
apPMUPOBAHHBIH PAcTBOP . i . i 0,45 4,21 3,76 6,04
0,50 4.61 4,12 6,25
IlepexpbiTHe YepaauHoe — TuIl 1 (BapuaHT S)
0,05 0,99 0,90 4,42
Koo QHIEHT 0,10 1,38 1.24 4,63
Ne TomuuH HOOCTS [ rermomponomocrs | Maponipor- 0,15 1,76 1,59 4,84
TIHHA, 14
4 crosg HammeHnopamme " 4 ﬂ, Bm /( Mac) 1[aeMOCTH
i w2) A 0,20 2,15 1,93 5,04
? . _ A B | weiwata) ([ 025 2,53 2,28 5,25
2 CPAaM3HTOOCTOHHAA ITINTa
1 HCII))erbITHH 0,2 1400 0,56 0,65 0,098 0,30 2,92 2,62 5,46
! 2 FI/LILPOI{SOJ'I 1 cmoit _ 0,0025 600 0,17 0,17 0,00136 093 5 3,3 1 2,96 5,67
3 | I'paBHil KepaM3HTOBDII S 400 0,13 0,145 0,24
4 | HeMEHTHO-MIECHAHELH 0,03 1800 0,76 0,93 0,09 0,40 3,69 3,31 5,88
APMPIPOBAHHET PAcTROp 0,45 4,07 3,66 6,09
0,50 4.45 4,00 6,29
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ColnpoTHBIICHHE

Cxema HaumeHoBaAHNE O PAYKICHHUS Tosmmuna | TOMHIOHCPEAATS, (M2 OC)/ Bm, | Hapompo-
KOHCTPYKIIUA Ne ¥ HaMMEHOBaHHUE CII0S ciost § m | B YCIOBHSIX SKCILTYaTalluH Hﬁgiﬂﬁf
A b s
1 2 3 4 S 6
IlepexpbiTHe YepaauHoe — Tun 1 (BapuaHT 6)
0,05 0,97 0,87 4,42
Koo rmpiert 0,10 1,32 1,20 4,64
[TnoTHOCTH 2 > > >
Ne -
4 s Hanmenopanne TomuMm{a, s Teiﬂorépnjljailjocc)l‘ﬂ Hzggﬁggg 0.15 1,68 1,52 4,85
Wi xe! M i Hs 0,20 2,04 1,84 5,06
’ A B | wiweiia) [| 025 2,40 2,17 5,28
2 1 E:;’:Mgggzmmaﬂ A 0.2 1400 0,56 0,65 0,098 0,30 2.75 2.49 5.49
! 2 | Tumpomson 1 crmoit 0,0025 600 0,17 0,17 0,00136 0,35 3,11 2,81 5,70
3 | I'paBHii KepaM3HTOBbII 3 450 0,14 0,155 0,235 0,40 3,47 3,13 5,91
4 ﬁﬁg&;ﬁg;ﬁﬁ o 0,03 1800 0,76 0,93 0,09 0,45 iflgg ;ig 2 ; i
0,50 5 s >
IlepexpbiTHe YyepaauHoe — Tun 1 (Bapuant 7)
0,05 0,94 0,85 4,43
Koo rmppten 0,10 1,28 1,16 4,65
[TmoTHOCTE 2 2 2 2
Ne TTapOoITPOHU-
o> OB Tomwase, |, Tez“"‘;};j?’jj"c";" aeMoeTIH 0.15 1.61 1.46 4,86
Wi xel M i M 0,20 1,94 1,76 5,08
A b |melweta) || (25 2,28 2,07 5.30
1 rlf:g:MK;:gggemmaﬂ TomTa 02 1400 0,56 0,65 0,098 0,30 2.61 237 5.52
2 | Tumpomson 1 croit 0,0025 600 0,17 0,17 0,00136 0,35 2,94 2,68 5,74
3 | I'paBMii KepaM3HTOBbII 5 500 0,15 0,165 0,23 0,40 3,28 2,98 5,95
4 | HeMeHTHO-TleCHaHEI 0,03 1800 0,76 0,93 0,09 0,45 3,61 3,28 6,17
apPMHPOBAHHBIN PACTBOP 3.04 3.58 6.39
0,50 ) 5 >
IlepexpbiTHe yepaaunoe — Tun 1 (Bapuaur 8)
0,05 0,90 0,82 4,43
Kost drmimeHT 2
Ne T TmotHocTs TETLIONPOBOAHOCTH | ITapOITPOHH- 0,10 1,20 1,08 4,65
CIIOA HanmeHOBaHIE OIILILHHA, ;/ ? o IMacMOCTH
T M Jar A, Br/{w°C) 1 0,15 1,50 1,34 4,87
‘ e B | weiwara) || 0.20 1,79 1,60 5,08
° I E:g:ﬁﬁggmmaﬂ TTHTa 0.2 1400 056 | 065 0,098 0.25 2,08 1,87 5,30
? 2 | Mumpomson 1 cmot 0,0025 600 0,17 0,17 0,00136 0,30 2,37 2,13 5,52
1 3 | I'paBHil KepaM3HTOBDII 3 600 0,17 0,19 0,23 035 266 2 40 574
L{eMeHTHO-TTeCYaHBII 2 2 i i
4 | apampoparmiati pacreop 0,03 1800 0,76 0,93 0,09 0.40 2.96 2.66 5.95
0,45 3,26 2,92 6,17
0,50 3,55 3,18 6,39
IlepexpbiTHe YyepaauHoe — Tumn 2 (Bapuaur 1)
oobima 0,05 0,88 0,83 5,69
Ne Tormmma, IInorHOCTS TEIIIONPOBOTHOCTH | TAPOTIPOHH- 0,10 1,38 1,28 5,87
] con Harmveroparaie Y | A Bmiuec) | oo 0,15 1,88 1,74 6,06
kel m Hs
) A b e /(w4 Ia) 0,20 2,38 2,19 0,25
1 1 ﬁ;ﬁﬁ;ﬁ}mw — 0,22 2500 | 1,294 [ 1,374 0,06 0,25 2.88 2,65 6,43
2 | M'mapomnson 1 cioi 0,0025 600 0,17 0,17 0,00136 0,30 3.38 3,10 6,62
3 | I'paBHii KepaM3HTOBDII d 200 0,1 0,11 0,27 0,3 5 3,88 3,5 5 6,80
0,40 4,38 4,01 6,99
IlepexpbiTHe YepaauHoe — THII 2 (BAPHAHT 2)
Kosth drmrpent 0,05 0,84 0,79 5,70
Ne TomuuHa, Hmotrocts TEIUIONPOBOAHOCTH | MapOIIPOHH- 0’ 10 1’29 192 1 5 >89
3 CTI0S Hawmmenopamme Y 7 A, Bm /(M”C) HAcMOCTH 0,15 1,74 1,63 6,08
2 wn K2/ m® — 5 ey |[0:20 2,20 2,04 6.27
KemnesobeToHHAS TIITHTa 0925 2966 2746 6946
1 U | fepexprms , 0,22 2500 1294 | 1,374 0,06 0.30 3.11 2.87 6.66
i ;I/LILpOI{SOJI 1 croit _ 0,0225 (2323 g,iz 8,;; 0,8021636 0,3 5 3,57 3,29 6,84
PaBHH KepaM3HTOBbIM s ) ]
0,40 4,02 3,71 7.04
IlepexpbiTHe YepaauHoe — THII 2 (BApHAHT 3)
0,05 0,80 0,76 5,70
Kond drarmeHt 2 2 2 2
Ne TomuwHa, TmotHocTs TEIIONPOBOAHOCTH | [TAPOIIPOHH- 09 10 1 922 19 14 5 990
3 cros HawmeHnopamme Y 7 , A, Bm /(M"C) [acMoCTH 0,15 1,64 1,52 6,10
2 wn ke/ m " 5 Me/(f:_ﬂa) 0,20 2,05 1,91 6,30
0,25 2,47 2,28 6,50
JKenesobeToHHAA T TA 2 > 2 2
1 U | eperpsrmis 0,22 2500 1,204 | 1,374 0,06 0.30 2.88 2.66 6.70
2 | 'mapowmson 1 crmoit 0,0025 600 0,17 0,17 0,00136 0.35 330 3.04 6.90
3 | I'paBHii KepaM3HTOBbI d 300 0,12 0,13 0,25 0940 3,72 3,45 7,10
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ColnpoTHBIICHHE

Cxema HaumeHoBaAHNE O PAYKICHHUS Tonumua | TETHIOHEPEAATC, (M2 OC)/ Bm, | Maporpo-
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y-JTla
A B —
1 2 3 4 S 6
IlepexpbiTHe YepaayHoe — THII 2 (BapHaHT 4)
e 0,05 0,78 0,73 5,71
oo burreHT
No T [TnoTHOCTH TeIUIONpOBOIHOCTH | APOIpOHH- 0, 10 1 . 18 1,09 5,9 1
3 crost HamMeHOBaHTe omuMyma, e A Bm /(Mac) I1aeMOCTH 0,15 1,58 1,45 6,12
wn 3 ’ H,
” R e N Y
JKenmezo6eTOHHAA TN TA 5 5 5 5
| ; ?epermml i 00(;25 2650000 1(;219; 1(;31774 0 22)01636 0.30 2,78 253 6.71
HApOH30I 1 cy1oit , . 5 5
3 | I'paBHil KepaM3HTOBbI S 350 0,125 0,14 0,245 0’3 > 3’ 18 2’89 6’92
0,40 3,58 3,23 7,14
IlepexpbiTHe YepaauHoOe — THII 2 (BAPHAHT S)
T 0,05 0,77 0,72 5,71
03¢ bHITHEHT
Ne TomuuHa, Hotrocts TEIUIONPOBOAHOCTH | MapOIIPOHH- 07 10 1 2 15 1906 5 992
3 crnl/o;{ Hanmeroparme P Vs ; A, Bm /(Mac) Haeifllocm 0,15 1,53 1,40 6,13
II )
’ e B R
JKenezo6eTOHHAA TN Ta 2 2 2 2
1 I “ 0,22 2500 1,204 | 1,374 0,06 0.30 2.68 2.43 6.76
T 1 A 0 O P S R
: ) : 0,40 3,46 3,13 7,17
IlepexpbiTHe YepaauHoe — THII 2 (BapHAHT 6)
0,05 0,74 0,70 5,72
Kond prameHt
Ne Tormm IInorHOCTS TETIONPOBOJHOCTH | TAPOIIPOHF- 0,10 1,10 1,02 2,93
3 cTI0a HawmmeropaHme Iy & s A, Bm /(MOC) 11aeMOCTH 0,15 1,45 1,34 6,14
2 T kel m’ . . Me/(f: ) 0,20 1,81 1,66 6,36
JKenmezo0eTOHHAA TN TA 0;25 27 17 1;98 6;57
1 1 O — 0,22 2500 1,294 1,374 0,06 0,30 2,53 2,31 6,78
2 | T'maponszon 1 cioit 0,0025 600 0,17 0,17 0,00136
3 | I'paBHii KepaM3HTOBbI ] 450 0,14 0,155 0,235 073 5 2’88 2’63 6’99
0,40 3,24 2,95 7,21
IlepexpbiTHe YepaauHoe — THII 2 (BAPHAHT 7)
i 0,05 0,72 0,68 5,72
03¢ GHITHEHT
No TomuwHa, IInoTHOCTS TEIUIOIPOBOJHOCTH | TTapOITPOHH- 09 10 1 90 5 0998 5 >94
3 ch[I/OH HanmeHOBaHHe i 7 3 A, Bm /(MOC) uae;alocm 0,15 1,38 1,28 6,16
II >
2 G s B
JKene3o6eToHHAS IIMTa 2 2 2 2
1 U | Seperpormin 0,22 2500 1,204 | 1,374 0,06 0.30 238 2.19 6.82
2 | I'mapownson 1 cioit 0,0025 600 0,17 0,17 0,00136 035 2.72 2.50 7.03
3 | I'paBuii KepaM3HTOBBI 5 500 0,15 0,165 0,23 2 2 5 2
0,40 3,05 2,80 7,24
IlepexpbiTHe YepaauHoe — THII 2 (BapHaHT 8)
Kond drarmeHT 0,05 0,68 0,64 5,72
3 Jo N Tommia, “";ﬁ‘ rennonposostoctn | maponportt- || 0,10 0,97 0,90 5,94
W S R A B /fuec) L, 0,15 1,26 1,16 6,15
? A b sz /(s Tla) 0,20 1,56 1.42 6,37
1 | [/Reresoberontas mmra 0,22 2500 1,204 | 1,374 0,06 0,25 1,84 1,68 6,59
TIEPEKPITHS
2 | Tuapomson 1 coit 0,0025 600 0,17 0,17 0,00136 0,30 2,13 1,95 6,81
3 | I'paBHii KepaM3HTOBbII <] 600 0,17 0,19 0,23 0,3 5 2,43 2,22 7,04
IlepexpbiTHe YepaauHoe — THI 3 (BapuaHT 1)
Konh drameHt 0,05 0,82 0,73 5,64
No Tommma, |y | reromporomsoern [ naponpormi- [ 19 1,25 1,09 5.77
CTI0S HanmeHOBaHme s A o 11aeMOCTH ’ 2 2 2
M , Bm/ (M C )
iy ke M’ H, 0,15 1,69 1.44 591
A B w2 f(m-v- Ia)
1 JKenezo6eTOHHAA TN Ta 0,22 2500 1,204 1,374 0,06 0,20 2, 12 1,80 6,04
TIEPEKPITHS
2 | Tmaponson 1 croit 0,0025 600 0.17 0.17 0,00136 0,25 2,56 2,16 6,18
3 | Kepam3suroderon S 300 0,115 0,14 0,37 0.30 299 757 6.32
IlepexpbiTHe YepnayHoe — THII 3 (BAPHAHT 2)
0,05 0,77 0,67 5,67
[TnoTHOCTH Koo priruert
Ne TEITIONPOBOJHOCTH | TAPOIPOHH- 0.10 1.15 0.96 5.84
crog HanmeHopanme TOJ’Hl[MI/H{a, Vs ﬂ, Bm /( ° C) LIaeMOCTH ’ ’ 2 2
i ke/ M’ Hs 0,15 1,54 1,26 6,00
A B w2 [(m-v- Ia)
| | Kenesoberonras nmra 0.2 2500 1204 | 1374 0.06 0,20 1,92 1,55 6,17
TIePEKPHITHS
2 | Traporson 1 cnoit 0,0025 600 0,17 0,17 0,00136 0,25 231 1.84 6,34
3 | Kepamsuroberon d 400 0,13 0,27 0,3 0.30 269 514 6.50
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ColnpoTHBIICHHE

Cxema HanmeHoBaHHe OrpasKIeHHS Tonmmua | TeIPIONCpeate, (M2 °C )/ Bm, | Hapolpo-
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y Jla
A b o
1 2 3 4 S 6
IlepexpbITHe YepaauHOe — THII 3 (BapHAHT 3)
Kosd hramens 0,05 0,70 0,60 5,66
Ne Tormmma, HHU;/HOCTB TEIUIONPOBOJHOCTH | TTapOIIPOHH- 0, 10 1 ,0 1 0,83 5,8 1
closg HammeHoBaHIe Iy > /1, Bm /(Mo C) I[aeMOCTH
T ke/ M’ H 0,15 1,32 1,05 5,96
A b mz /(- Ia)
1 ﬁ;ﬁgﬁ;ﬁ“ﬁw fomTa 0,22 2500 1204 | 1,374 0,06 0.20 1.63 1,28 6,11
2 | Traporson 1 croit 0.0025 600 0.17 0.17 0,00136 0,25 1,95 1,51 6,26
3 | Kepamsuroberon L) 500 0,16 0,22 0,33 0.30 296 1.74 6.41
IlepexpbiTHe YepaauHoe — THN 3 (BapHaHT 4)
T — 0,05 0,65 0,60 5,70
Ne Tormmma, Hno;/}{ocn, TEIUIOIPOBOJHOCTH | TTapOITPOHH- (), 10 0,91 0, 83 5 , 89
CIIOS HanmeHoBaHHe W > ﬂ,, B /( Moc) I[AaEMOCTH
n ke/ M’ Hs 0,15 1,17 1,05 6,08
A b mz /(- - Ia)
1 ﬁ;ﬁ%ﬁfgf‘ﬁaﬂ TLTa 0,22 2500 1204 | 1,374 0,06 0,20 1,44 1,28 6,27
2 | Trapowson | ciot 0,0025 600 0,17 0,17 0,00136 0,25 1,70 1,51 6,47
3 | KepamM3HTO0ETOH 3 600 0,19 0,25 0,26 0.30 1.96 174 6.66
IlepexpbiTHe YepaauHoe — THII 3 (BAPHAHT S)
Tood et 0,05 0,61 0,55 5,72
Ne TormmuHa, HHO’;{OCTB TEIUIOIIPOBOJHOCTH | TTapOITPOHH- 0,10 0,84 0,73 5,94
clog HanmeHoBaHmE Iy > /1, Bm /( MOC) I[aeMOCTH
i kel m’ Hs 0,15 1,06 0,91 6,16
A b M2 /(M- q -Ha)
1 ﬁ;ﬁfﬁp‘ﬁ;ﬁm‘aﬂ fomTa 0,22 2500 1,204 | 1,374 0,06 0.20 1,29 1.09 6,37
2 | Trapowson | cioft 00025 600 0.17 0.17 0,00136 0,25 1,52 1,27 6,59
3 | KepamM3HTO0ETOH 3 700 0,22 0,28 0,23 030 1.75 1.45 6.81
IlepexpbiTHe YepaauHoe — THII 3 (BapHaHT 6)
H Koo e 0,05 0,59 0,53 5,77
Neo TIOTHOCTR TEMIONPOBOJHOCTH | ITapOITPpOHH-
- HaMeHOBAHIE Tom;m-[a, 7, /1, B/ (M"C) AEMOCTH 0, 10 0,80 0,70 6,03
Wi kel M Ho 0,15 1,01 0,86 6,29
A b wz /(- Ia)
I ﬁ;ﬁf{;‘;}fﬁ;ﬁ“m" TLTHTa 0.22 2500 | 1204 | 1374 0,06 0,20 1,22 1,02 6,56
2| Traporson | cioi 00025 500 0.7 | 0.7 0,00136 0,25 1,43 1,18 6,82
3 | KepamM3HTO00ETOH <] 800 0,24 0,31 0,19 030 1.63 134 708
IHokpbiTHE ILTOCKOH KpoB/M — THII 1 (BapuanT 1)
- Koot ¢rmrrent 0,05 1,00 0,86 3,73
Ne JIOTHOCTB TETIIONPOBOJHOCTH | ITapOITpOHH-
- HarMeHOBAHIE TOJILuMm{a, 7, /1, B /(M"C) 1{2eMOCTH 0, 10 1 ,40 l, 17 3,89
v/ kel M’ M 0,15 1,80 1,48 4,06
s A B xz [(n- - Ia)
s | | BePaMGRIOCSIONHRA 0.2 1400 0,56 0,65 0,098 0,20 2,20 1,79 4,23
4 IITIMTa IIEPEKPBITHA
. 2 I'paBuii kepaM3HTOBbIH 5 200 0,1 0,11 0,27 0,25 2,60 2,1 1 4,39
2 P — 0,30 3,00 2,42 4,56
’ 3 g:é‘;g;ﬁo'“mmm 0,03 1800 0,76 0,93 0,09 ’ ’ 2 2
4 | Brrysredt mpaiviep 0,001 1200 0.22 0.22 0,008 0,35 3,40 2,73 4,73
5 ?é’fg;;fo‘mo“ o 0,004 1000 0,17 | 0,17 0,008 0,40 3.80 3,04 4,89
Bepxumii coit
6 ruapomsoam - "K' ¢ 0,0045 1400 0,27 0,27 0,008 0’45 4’20 3’36 5’06
TIOCBITTKOH T'paBHEM 0 50 4 60 3 67 5 23
IHokpbITHE TLUT0CKOI KpOoB/IH — THII 1 (BapHaHT 2)
- Koo prament 0,05 1,05 0,96 3,75
No TIOTHOCTR TEMIONPOBOJHOCTH | ITapOITpOHH-
- HarMeHOBAHIE TomuMm-[a, 7, ﬂ, B /(M"C) I{aeMOCTH 0, 10 1,5 1 1,38 3,95
i k2/ m’® e 0,15 1,96 1,79 4,14
a A b w2 ((m-v-Ia)
5 | | KepamsuroGerorHas 0.2 1400 0,56 0,65 0,098 0,20 2,42 2,21 4,33
4 I Ta NMCPEKPhITHA
) 5 ;%Iagg KepaM3HTORBIit 110 5 250 0.11 0.12 0.26 0,25 2,87 2,63 4,52
2 —
. 3 g;s:;:};;}[o-necqa}tbm 0,03 1800 0.76 0.93 0,09 0,30 3,33 3,04 4,72
4 | burysmit mpaiviep 0,001 1200 0.22 0.22 0,008 0,35 3,78 3,46 4,91
5 II“{PPL?;I;:IH;O?IJ;CI);M g 0,004 1000 0,17 0,17 0,008 0,40 4,24 3.88 5.10
Bepxmmii croit
6 rugpomsomaH - "K" ¢ 0,0045 1400 0,27 0,27 0,008 0’45 4’69 4’29 5>29
TIOCHITTKOH I'paBHEM 0 50 5 14 4 71 5 48
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ColnpoTHBIICHHE

2o -
Cxema HaumeHoBaAHNE O PAYKICHHUS Tonumua | TETHIOHEPEAATC, (M C)/ Bm, | TAPOIPO
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaHHIO,
A 5 !M -y Ila
M2
1 2 3 4 S 6
IHoxkpbITHE IWT0CKOI KpoBJIH — THII 1 (BapHaHT 3)
0,05 1,02 0,93 3,76
Kooad prarmeHT
% norroots (o o | mapomporm || 0,10 1,43 1,31 3,96
TommHa, Tp
cIos HanmeHOBaHIHe M s A. Bm /( MDC) LAEMOCTH
it I 1 0,15 1,85 1,70 4,16
A b {(m-4- Ia)
° KepamsurodetoHHaa = 0,20 2,27 2,08 4,36
5 1 P 0,2 1400 0,56 0,65 0,098 ’ ’ i ?
. TUIHTA TEPEKPHITHS
. ’ ['paBuii KepaM3UTOBBIH ITO 5 300 0.12 0.13 0.25 0,25 2,68 2,47 4,56
) YKIIOHY _ i ’ i
\ 3 [[eMEHTHO-TIECHAHBIH 0.03 1800 0.76 0.93 0,09 0,30 3,10 2,85 4,76
PacTBop
4 | burymHbhi npaiivep 0,001 1200 0,22 0,22 0,008 0,35 3,52 3,23 4,96
Huxamit cnoit
5 THIDOH30 e 0,004 1000 0,17 0,17 0,008 0,40 3,93 3,62 5,16
Bepxwmii croit
6 rmponsow -"K"¢ 0,0045 1400 0,27 0,27 0,008 0,45 4,35 4,00 5,36
TTOCKINTKON TPaBHEM
0,50 4,77 4,39 5,56
IHokpbITHE ILUT0CKOI KpoBJIH — THII 1 (BapuaHT 4)
0,05 1,0 0.9 3,77
Kooad prarmeHT
NQ TOIHHH}[ HHMHOCTI’ TeHHOHpOBO,I[HOCTH Haponpo].m- 0, ]. O l ,40 ].,26 3 ,97
cros HanmeHOBaHIHe M & s A. Bm /(Mo C) AEMOCTH
i I 1 0,15 1,80 1,62 4,17
A b a2 /(xe- - Ia)
s 0,20 2,20 1,97 4,38
s | | KepamsmroGerorHas 02 1400 0,56 0,65 0,098 ’ ’ ’ ’
. TUIHTA TEPEKPHITHS
s 2 ['paBuii KepaM3UTOBBIH IO 5 350 0.125 0.14 0.245 0,25 2,60 2,33 4,58
2 y-IG-IOHy _ 2 2> >
\ 3 [[eMEHTHO-TIECHAHBIH 0.03 1800 0.76 0.93 0,09 0,30 3,00 2,69 4,79
pacTBop
4 | burymHbhi npaiivep 0,001 1200 022 0,22 0,008 0,35 3,40 3,04 4,99
Huxamit cnoit
5| raporno e 0,004 1000 0,17 0,17 0,008 0.40 3.80 3.40 5.19
Bepxmmii croit
6 rmponsom -"K" ¢ 0,0045 1400 0,27 0,27 0,008 0,45 4,20 3,76 5,40
TTOCHINTKOH TPaBHEM
0,50 4,60 4,12 5,60
IHokpbITHE IWT0CKOI KpoBJIH — THII 1 (BapHaHT S)
0,05 0,98 0,89 3,77
Kond drarmeHT
Ne T TmorHocte TEIIONMPOBOAHOCTH | TTApOIPOHH- 0,10 1,37 1,23 3.98
crosg HanmeHopanmne OmMma’ e A. Bm /( ° C) I[AeMOCTH
W IR e 14 0,15 1,75 1,58 4,19
- e Y 2.14 1.92 4,40
KepanmsnuroSeroHHaa 5 5 5 P
1 [LTHTA TIePEKDHITHS 0,2 1400 0,56 0,65 0,098
2 ['paBuii KepaM3UTOBBIH ITO 5 400 0.13 0.145 0.24 0,25 2,52 2,27 4,60
waoHy i, > > >
5 | HemenHo-miecuansbiit 0.03 1800 0.76 0.03 0.09 0,30 291 2,61 4,81
PacTBop
4| Burymmei npaiivep 0,001 1200 022 | 022 0,008 0,35 3,29 2,96 5,02
Hyxwmit cnoi
S| rporso e 0,004 1000 0,17 0,17 0,008 0.40 3.68 330 5.23
Bepxmmii croit
6 rmponsom -"K" ¢ 0,0045 1400 0,27 0,27 0,008 0’45 4,06 3,65 5’44
TIOCHINTKOH TPaBHEM
0,50 4,45 3,99 5,64
IHokpbITHE TLUT0CKOI KpoBJIH — THII 1 (BapHaHT 6)
Koot drrsent 0,05 0,93 0,85 3,78
Ne T TINOTHOCTD [“rerrompoBoAHOCTH | MaporpoHH-
cnost HamMeHOBaHHe omuMm{a, 7 A, Bm /(Moc) LIaeMOCTH 0,10 1,27 1,15 4,00
i k2! M’ A,
A b | mwiwem) |l 0,15 1,60 1,45 4,21
KepamsurodeToHHaa
8 1 [UTHTA TIEPEKDHTHS 0,2 1400 0,56 0,65 0,098 0,20 1993 1’75 4’43
& ['paBuii KepaM3UTOBBIH IO
: ol “ 5 500 0,15 0,165 0,23 0.25 227 2.06 465
) 3 | LleMenHo-necarsi 0,03 1800 0,76 | 093 0,09
PacIeop 0,30 2,60 2,36 4,87
1 4 BurymHbL1 npativep 0,001 1200 0,22 0,22 0,008
5 E;"g;;fommﬁm o 0,004 1000 0,17 0,17 0,008 0,35 2,93 2,66 5,08
Bepxwmii croit
6 rugpomsoam - "K' ¢ 0,0045 1400 0,27 0,27 0,008 0’40 3’27 2’97 5’30
TIOCHINTKOH TPaBHEM 0.45 3 60 397 550
0,50 3,93 3,57 5,74
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ColnpoTHBIICHHE

20 -
Cxema HaumeHoBaAHNE O PAYKICHHUS Tommuna | TEHIOHCPEAAtc, (M C)/ Bm, | TApoIpo
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y Jla
A b e
1 2 3 4 S 6
IlokpbITHE ITOCKOH KpoBJIH — THII 1 (BapHaHT 7)
Rood prupent 0,05 0,89 0,81 3,78
Ne T oM IInorHocTs TEMIIONPOBOJHOCTH | ITapOITPOHH- ’ ’ 2 2
ch[I/Oﬂ HanmeHOBaHIe mﬁ & 7 ; A, Bm /(M"C) uaeﬁocm 0,10 1,19 1,07 4,00
I ke/ M >
A B e /(a4 1) 0,15 1,48 1,33 4,21
: 1 E:gfgl‘;ggemm” frTa 0,2 1400 0,56 0,65 0,008 0,20 1,78 1,60 4.43
‘ 2 ;Iji'ﬁgl KEpaMSHTOBHIIE 110 5 600 | 017 | 019 0,23 0,25 2,07 1,86 4,65
: 3 g:gg;“o'“e“mm 0,03 1800 | 076 | 093 0,09 0,30 2,36 2,12 4.87
4 | Burymmsrit mpaiivep 0,001 1200 0,22 0,22 0,008 0,35 2,66 2,39 5,08
HuoxHmit crnoit GUTyMHO-
5 | HarmaBIIE MOl 0,004 1000 0,17 0,17 0,008 0,40 2,95 2,65 5,30
THApon3oAHH - "I1"
BepxHuit crioft 0,45 3,25 2,91 5,52
6 | rumpomsomapH - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH I'paBHEM 075 0 375 4 3: 1 8 5:74
IokpbITHE ILTOCKOI KPOBJIH — THII 2 (BapHaHT 1)
Kooprrent 0,05 1,03 0,90 3,70
Ne Tomum TmorHocTs TEIIONPOBOAHOCTH | TTAPOITPOHH- . - .
cnos HarmveHoBare Iy & 7> A. Bm /( u° C) 1[aeMOCTH 0,10 1,47 1,26 3,83
wi kel M’ - Hs
\ A 5 e (ot 1) 0,15 1,90 1,61 3,97
: 1 IIf:I})):MK;;I[;(/JgeTO}maa TUTHTa 0.2 1400 0.56 0,65 0,098 0,20 2,34 1.97 4,10
3 2 Kepam3uTo6eTOH 10 YKIOHY 3 300 0,115 0,14 0,37 0725 2’77 2’33 4’24
: 3 E:é‘g:;}‘o'“e“mlﬁ 0,03 1800 0,76 0,93 0,09 0,30 3,21 2,69 4,37
4| Brrymrent npaiivep 0.001 1200 0.22 0.22 0,008 0,35 3.64 3,04 4,51
5 | Hmswicnon 0,004 1000 0,17 | 017 0,008 0,40 4,08 3,40 4,64
THIPOU3OIAIIH - "I1
BepxHnit crioft 0,45 4,51 3,76 4,78
6 rugponzongimy - "K' ¢ 0,0045 1400 0,27 0,27 0,008
TIOCBITIKOH I'PaBHEM 095 0 4995 4: ]- 1 4991
IHokpbITHE ILTOCKOH KPOBJIM — THII 2 (BApHAHT 2)
MrorrooTs Koo pritprerr 0,05 0.98 0,84 3,71
Ne TomunHa, TETLIONPOBOJHOCTH | TapOITPOHH-
CTI0s HammeHOBaHHE W s A. Bm /(MOC) LAEMOCTH 0,10 1,37 1,13 3.86
eliyi 3 ’ ,
kel m
A 5 e (ot 4 ITa) 0,15 1,75 1,43 4,02
1 ]I_f:g:MK;:II;ggeTormaﬂ TUTHTA 0.2 1400 0.56 0.65 0,098 0,20 2,14 1,72 4,17
2 Kepam3uTo6eToH 1Mo yKIOHY 3 400 0,13 0,17 0,33 0925 2952 290 1 4’32
3 g:é‘g;;“o'“““mm 0,03 1800 076 | 093 0,09 0,30 2,91 2,31 4,47
4| Burysmsmit mpaivep 0,001 1200 0.22 0.22 0.008 0,35 3,29 2,60 4,62
5 | Mmoo 0,004 | 1000 | 017 | 017 0,008 0,40 3,68 2,90 4,77
THIPOU3OIALIH - "I1
Bepxruit croit 0,45 4,06 3,19 4,93
6 ruapomzonaimH - "K' ¢ 0,0045 1400 0,27 0,27 0,008
TIOCBITTKOH I'PaBHEM 0,5 0 4,45 3,48 5,08
IloKpbITHE ITOCKOH KPOBJIM — THII 2 (BApHAHT 3)
Koog gumment 0,05 0,91 0,77 3,73
Ne o IlmorHOCTS TEIUIONPOBOAHOCTH | IMAPOMPOHH- - - -
CII0s HanmeHoBaHHE Iy 2 e A. Bm /( e C) L[AEMOCTH 0,10 1,22 1,00 3,89
Wi 3 ? A,
kel m
s A B MZ./(M‘!HCZ) 0,].5 1,54 ].,22 4706
j 1 III{:I})):MK;;[:“SIEGTOHHM TIIHTa 0.2 1400 0.56 0.65 0,098 0,20 1,85 1,45 4,23
3 2 KepaM3HTOGETOH 10 YKIIOHY d 500 0,16 0,22 0,3 0925 2= 16 1968 4’39
: 3 E:é‘;‘;i;“o'“ecqmm 0,03 1800 0,76 0,93 0,09 0,30 2,47 1,91 4,56
4| Brrymrent npaiivep 0.001 1200 0.22 0.22 0,008 0,35 2,79 2,13 4,73
5 | Hwsmdionoid 0,004 1000 0,17 | 017 0,008 0,40 3,10 2,36 4.89
THAPOM3OIALIH - "[1
BepxHuit cioit 0,45 3.41 2,59 5,06
6 rugponzongaimy - "K' ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH I'PaBUEM 0,5 0 3,72 2,82 5,23
IHokpbITHE ILTOCKOH KPOBJIM — THII 2 (BapuaHT 4)
Koopent 0,05 0,86 0,74 3,75
Ne Tormmma, HHO;;IOCTI’ TEMIIONPOBOJHOCTH | ITapOITPOHH- ’ ’ ’ ’
ch{1/051 HanMeHOBaHe M /’ ; A, Bm /(Moc) Haei’llOCTH 0,10 1,13 0,94 3,95
I Ke/m >
A b we /(w4 Ila) 0,15 1,39 1,14 4,14
KepanmsuroGeToHHad IIHTa
| nepexpima 0.2 1400 056 063 0,098 0,20 1,65 1,34 4,33
2 Kepam3uTo6eToH 10 YKIOHY 3 600 0,19 0,25 0,26 0.25 192 154 157
3 E:é‘g;;‘*o'“mmm 0,03 1800 0,76 0,93 0,09 ’ ’ ? ’
4 | Burymmeit npaiivep 0,001 1200 0,22 0,22 0,008 0,30 2,18 1,74 4,72
HuxwHwit cnoit
5 1 0,004 1000 0,17 0,17 0,008 0,35 2,44 1,94 491
Bepxwmii cioit
6 | rumpomsomaipm - "K" ¢ 0,0045 1400 0,27 0,27 0,008 0.40 2.71 214 5,10
TIOCHITIKOM I'PaBHEM 0 45 2 97 2 34 5 29
0,50 3,23 2,54 5,48
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ColnpoTHBIICHHE

20 -
Cxema HaumeHoBaAHNE O PAYKICHHUS Tommuna | TEHIOHCPEAAtc, (M C)/ Bm, | TApoIpo
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y Jla
A b
Me
1 2 3 4 S 6
IloKpbITHE IUTOCKOH KPOBJIM — THII 2 (BAPHAHT J)
S Koot prmprent 0,05 0,83 0,72 3,78
No TEIUIOIIPOBOJHOCTH | TapOIPOHH-
crog HanmeHopanme Tomﬁm-[a, e A. Bm /(MOC) I[aEMOCTH 0, 10 1,05 0,90 4,00
/I ke/ am’ ’ M
o B R L A
1 ff:g:g;:gﬁgmmm TottTa 0.2 1400 0,56 0,65 0,098 0,20 ’ ’ ’
2 Kepam3uTo6eTOH 10 YKIOHY 3 700 0,22 0,28 0,23 0925 1’74 1’44 4’65
3 g:g;’;;“o'“““am’m 0,03 1800 0,76 | 093 0,09 0,30 1,96 1,62 4.87
4| Burysesii npaivep 0,001 1200 022 | 022 0,008 0,35 2,19 1,79 5,08
5 | Hmmmionor 0,004 [ 1000 | 017 | 017 0,008 0,40 2,42 1,97 3,30
THAPOM3OIAIHH - "I1
Bepxmii croit 0,45 2,64 2,15 5,52
6 ruapomzonaimH - "K' ¢ 0,0045 1400 0,27 0,27 0,008
TIOCBIITKOH I'PaBHEM 0,5 0 2,87 2,33 5,74
IloKpbITHe IIOCKOH KPOBJIM — THII 2 (BApPHAHT 6)
I Koo¢ ¢prmprent 0,05 0,81 0,70 3,82
Ne RS — JTOTHOCTD TETMIIOIPOBOJHOCTH | ITTapOITPOHH-
CII0g HanmeHoBaHme MM & e A. Bm /(Moc) 11a€MOCTH 0,10 1,02 0,87 4,09
wn 3 ’ M,
kel m
. x 5 e (o110 0,15 1,22 1,03 4,35
: 1 E:S:MK;:IIEETTO“” TrmHTa 0.2 1400 0,56 0,65 0,098 0,20 1,43 1,19 4,61
3 2 KepaM3HTOGETOH 10 YKIIOHY S 800 0,24 0,31 0,19 0925 1’64 1’35 4’88
: 3 E:é‘gﬁ;“o‘“e“mm 0,03 1800 076 | 093 0,00 0,30 1,85 1,51 3,14
4| BuTyMHBIHI npaiivep 0,001 1200 0.22 0.22 0.008 0,35 2,06 1,67 5,40
5 | Hwxmmitoroit 0,004 | 1000 | 017 | 017 0,008 0,40 2,27 1,83 3,67
THIPOM3OIALIH - "[1
BepxHuit cioit 0,45 2.47 1,99 5,93
6 ruapomzonaimH - "K' ¢ 0,0045 1400 0,27 0,27 0,008
TIOCBITTKOH I'PaBHEM 0,50 2,68 2,16 6,19
IokpbITHE ILUTOCKOI KPOBJIH — THI 3 (BapHaHT 1)
o Koog priprert 0.05 0,91 0,85 5,37
Ne Tomum TIOTHOCTB TEIIONPOBOAHOCTH | TTaPOITPOHH- d
CI0s HanmeHopamme Iy & Vs A. Bm /(MOC) LaeMOCTH 0,10 1,41 1,30 5,56
wn / 3 ’ #9
kel M A b Mz/(M-q-Ha) 0,15 1591 1:76 5574
| | Kenesoberontast mmira 0,22 2500 1,204 | 1,374 0,06 0.20 2,41 2,21 5,93
TIEPEKPHITH A >
p | ! PaBHiKEpaMIHTOBEIT 10 5 200 0,0 | 0,11 0,27 0,25 2,91 2,67 6.11
YKIIOHY _
3 g:g‘;‘;;ﬁo'm"“mm 0,03 1800 | 076 | 093 0,09 0,30 341 3,12 6,30
4 | Burymmsit npaiivep 0,001 1200 0,22 0,22 0,008 0,35 3,91 3,58 6,48
Hrtxsmit croit GUTyMHO-
5 | nanmamaenmoit 0,004 1000 0.17 | 017 0,008 0,40 4,41 4,03 6.67
THApou3oIaH - "I1"
Bepxwmii cmoit 0,45 4,91 4,49 6,85
6 | rugpomzomaimi - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITIKOMH I'DaBHEM 0950 5941 4:94 7904
IHokpbITHE ILTOCKOH KPOBJIM — THIL 3 (BapHaHT 2)
- Koot prmprert 0,05 0,83 0,78 5,39
Ne o JIOTHOCTD TEIUIONPOBOAHOCTH | IMAPOMPOHH-
CIIOg HammeHOBaHHe Iy % Ve A. Bm /(MDC) IaeMOCTH 0,10 1,25 1,16 5,59
Wi 3 ? A,
kel m
A 5 e (ot 1) 0,15 1,66 1,55 5,79
| | KenesoCetontas wmra 0,22 2500 | 1,204 [ 1,374 0,06 0,20 2,08 1.93 5,99
e : 2,50 232 6.19
2 ;E’Eﬁf[’; KCPaM3HTOBBI IO 8 300 0,12 0,13 0.25 0,25 ’ ’ i
= 2,91 2,70 6,39
3 | HeMEHTHO-TIeCHaRBIH 0,03 1800 0,76 0,03 0,09 0,30
pacThop 0.35 3,33 3,09 6,59
4 | BurymHbIt paiiMep 0,001 1200 0,22 0,22 0,008 > i i i
5 |Hmwemdioron 0,004 1000 017 | 017 0,008 0,40 3,75 3.47 6.79
THIPOU3OIALIH - "I1
Bepxmmii cnoit 0,45 4,16 3,86 6,99
6 | rugpomsomaim - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCBITTKOH I'PaBHEM 0,50 4,58 4,24 7,19
IHokpbITHE ILTOCKOH KPOBJIM — THII 3 (BApHAHT 3)
I Koot prmprent 0,05 0,81 0,75 5,39
Ne T oM JIOTHOCTD TEMIIONPOBOJHOCTH | ITapOITPpOHH-
Closg HammeHoBaHIE mﬁ % Ve A. Bm /(MOC) I[aeMOCTH 0, 10 1,21 191 1 5>60
Wi kel M’ i Hs
A 5 e (ot 4-11) 0,15 1,61 1,47 5,80
| | /Renesoderontiad mmtra 0,22 2500 | 1204 | 1,374 0,06 0,20 2,01 1.82 6,00
TIEPEKPBITH A
’ Eﬁﬂagg KEPaM3HUTOBBIH 1O 5 350 0.125 0.14 0.245 0,25 2,41 2,18 6,21
- = 0.30 2,81 2,54 0,41
3 | LlemenTHo-necuanbit 0,03 1800 0,76 0,93 0,09 d
pacThop 0.35 3,21 2,90 6,62
4 | BurymHbIt paiivep 0,001 1200 0,22 0,22 0,008 4 i i i
5 | Hhowmdicnoit 0,004 1000 017 | 017 0,008 0,40 3,61 3.25 6.82
THAPOM3OIALIH - "I1
Bepxmmii cmoit 0,45 4,01 3,6 1 7,02
6 | rugpomsomaim - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH T'paBHEM 0) 5 0 474 ]- 3 997 7:23
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ColnpoTHBIICHHE

20 -
Cxema HaumeHoBaAHNE O PAYKICHHUS Tommuna | TEHIOHCPEAAtc, (M C)/ Bm, | TApoIpo
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaH?TIO,
!M -y Jla
A b
Me
1 2 3 4 S 6
IloKpbITHE IUTOCKOH KPOBJIM — THII 3 (BapHaHT 4)
Koo prmpten 0,05 0,80 0,74 5,40
No T oMK TnotHocTs TEMIIONPOBOJHOCTH | ITapOITPOHH- - - - -
crog HawmmeHoBaHme Iy % Vs A. Bm /(MOC) L[aeMOCTH 0,10 1,18 1,08 5,60
wn 3 ’ y7A
keI M — 5| wernma || 015 1,57 1,43 5,81
| | KenesoGerommas nmra 022 | 2500 | 1204 [ 1,374 0,06 0,20 1,95 1,78 6,02
TIEPEKPBITHA
2 ;ﬁﬁg KepaM3HTOBBIH 110 5 400 0,13 | 0,145 0,24 0,25 2,34 2,12 6,23
: % 0,30 2,72 2,46 6,44
3 E;gi‘é;ﬁo TeCHAHbIT 0,03 1800 0,76 0,93 0,09 d d d d
4 | BurymHbIt npaiivep 0,001 1200 0,22 0,22 0,008 0,35 3,10 281 6,65
s |Hwmmmionoi 0,004 [ 1000 | 017 | 017 0,008 0,40 3,49 3,15 6,85
THAPOM3OILIH - "I1
Bepxmmii cmoit 0,45 3,87 3,50 7,06
6 | rugpomsonaim - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH TpPaBHEM 075 0 4726 3984 7:27
IHokpbITHE ILTOCKOH KPOBJIM — THII 3 (BAPHAHT )
Koo rmten 0,05 0,75 0,70 5,41
Ne T [InorHocTs TEMIIONPOBOJHOCTH | ITapOITPOHH- 2 d d d
IO HanmeHOBaHme om;m-[a, s A. Bm /(Moc) LaeMOCTH 0,10 1,08 1,00 5,62
v/ ke/ am’ , M
A E s (-4 Ta) 0,15 1,41 1,30 5,84
| | KenesoGerontias mmra 0,22 2500 | 1204 | 1,374 0,06 0,20 1,75 1,61 6,06
TIEPEKPHITHS
2 gﬁﬂaﬁg KepaM3HTOBBIH 110 5 500 015 | 0,165 0,23 0,25 2,08 1,91 6,27
; % 0,30 2,41 2,21 6,49
3 E;ggﬁ;}“’ TIeCHarbIT 0,03 1800 0,76 0,03 0,09 i d i i
4 | BurymHbIT npaiivep 0,001 1200 0,22 0,22 0,008 0,35 2,75 2,52 6,71
s |Hmsmdionod 0,004 | 1000 | 017 | 017 0,008 0,40 3,08 2,82 6,93
THAPOM3OILIH - "I1
Bepxmmii cmoit 0,45 3,41 3,12 7,14
6 | rugpomzomsainm - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH TpaBHEM 0750 3975 3543 7936
IlokpbITHE ILTOCKOI KPOBJIH — THII 3 (BApPHAHT 6)
Koo rmprrent 0,05 0,71 0,66 5,40
No Tormmm IlnorHoCTS TEIUIONPOBOAHOCTH | MMApOIPOHH- - - - g
cog HawmmernoBaHne Iy & s A. Bm /(MOC) L[aeMOCTH 0,10 1,00 0,92 5,62
Wi kel m’ i He
A B s /(-9 1) 0,15 1,29 1,18 5,84
| | KemesoGetorias mmira 0,22 2500 | 1204 | 1,374 0,06 0,20 1,59 1.45 6,06
TIEPEKPHITHI
2 ;Z?ﬁf[yﬁ KePAMBHTOBBII 110 5 600 0,17 0,19 0,23 0,25 1,88 1,71 6,27
. % 0,30 2,18 1,97 6,49
3 E;ggﬁ;“o TlecHanplt 0,03 1800 0,76 0,03 0,00 i i d d
4 | BurymHbBIt npaiivep 0,001 1200 0,22 0,22 0,008 0,35 2,47 2,24 6,71
T 0,004 | 1000 | 017 | 017 0,008 0,40 2,77 2,50 6,93
THAPOM3OILIH - "I1
Bepxwmii cnoi 0,45 3,06 2,76 7, 14
6 | rugpomzomsainm - "K" ¢ 0,0045 1400 0,27 0,27 0,008
TIOCHITTKOH T'paBHEM 0750 393 5 3903 7936
IHokpbITHE IWI0CKOI KpOoBJIH — THII 4 (BapHaHT 1)
Kosd drmmeHT 0,05 0,85 0,75 5,32
s Tompa, | 7, | Temonpesomsoen [ naponpors- |70 1 1,28 1,11 5,46
CIosa HammeHopaHme MM % Ve ﬂ, Bm /( Moc) I[aEMOCTH > > > >
v/ kel M’ M 0,15 1,72 1,47 5,59
\ A B w2 f(m-v- Ia)
: 1 ﬁ;ﬁgﬁ;ﬁm‘“ TLTa 0,22 2500 1,204 | 1,374 0,06 0,20 2,15 1.82 5,73
3 2 | KepaM3nTOGETOH IO YKIIOHY d 300 0,115 0,14 0,37 0525 2’59 2’ 18 5’86
: 3 E;g;ﬁ;’{o'“ma}"’m 0,03 1800 | 076 | 093 0,00 0,30 3,02 2,54 6,00
4 | BurymHbIt npaiivep 0,001 1200 0,22 0,22 0,008 0,35 3,46 2,90 6,13
m ———
5 rH‘;’g’;ﬁg‘Oi“O“ o 0,004 1000 0,17 0,17 0,008 0,40 3.89 3,25 0,27
Bepxwmii cmoit
6 | rumpomsonarmm - "K" ¢ 0,0045 1400 0,27 0,27 0,008 0’45 4’33 3’61 6’40
TIOCHITTKOH TpaBHEM 055 O 4’76 3,97 6,54
IokpbITHE ILTOCKOH KPOBJIM — THII 4 (BapHaHT 2)
LOTHOCTE Kosth drrmeHT 0,05 0,80 0,69 5,34
Ne TEIUIONPOBOAHOCTH | IapOIIPOHH-
CIost HanmeHoBaHme TomMma’ 7 /1, Bm /(Moc) I[aeMOCTH 0’10 1’18 0’98 5’49
v/ kel M’ Hs 0,15 1,57 1,28 5,64
A b M2 /(M- q -IIa)
1 ﬁ;ﬁg}?ﬁgmm TrmHTa 0,22 2500 1204 | 1,374 0,06 0,20 1,95 1,57 5,79
2 | KepaM3uTOGETOH IO YKIIOHY d 400 0,13 0,17 0,33 0’25 2’34 1’87 5’95
3 E;gi’é;‘w'“e“m‘ﬁ 0,03 1800 | 076 | 093 0,09 0,30 2,72 2,16 6,10
4 | Burymupit paiivep 0,001 1200 0.22 0,22 0,008 0,35 3,10 2.45 0,25
0 —
5 my;’;f’;;g‘o;“o“ o 0,004 1000 017 | 017 0,008 0.40 3.49 2.75 6.40
Bepxmmii cmoit
6 | rugpomsomaim - "K" ¢ 0,0045 1400 0,27 0,27 0,008 0’45 3’87 3’04 6’55
TIOCHITTKOH T'paBHEM 095 0 4,26 3,34 6,70
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ColnpoTHBIICHHE

20 -
Cxema HauMeHoBaHMe OrpaieHus Tommuna | TEHIOHCPEAAtc, (M C)/ Bm, | TApoIpo
KOHCTPYKIINH No ¥ HaHMEHOBAaHHE CJIOS cJost &, M | B YCIIOBHUSIX SKCILTYaTallH HH;{IaHHIO,
A 5 !M -y Ila
Me
1 2 3 4 S 6
IloKpbITHE IUTOCKOH KPOBJIM — THII 4 (BapHAHT 3)
0,05 0,73 0,62 3,35
Kost drmimeHT
Ne T TnorHocTe TEMIONMPOBOAHOCTH | TTAPOIPOHH- 0,10 1,04 0,85 232
cron | Hamerosarme I A N ol Bl | P 1.35 1,08 5,69
iy xe/ M . M > > 5 ’
A b Ma/(M.q.Ha) 0.20 1.66 1.30 5,85
| | /Kenesoberommas mmta 0.22 2500 | 1204 | 1,374 0,06 ‘ ‘ -
TISPEKPEITIL 0,25 1,98 1,53 6,02
2 | Kepam3uToOeTOH 110 YKIOHY 3 500 0,16 0,22 0,30 ? ? ?
3 g:g?;;ﬁo'”e“m‘ﬁ 0,03 1800 | 076 | 093 0,09 0,30 2,29 1,76 6,19
4 | Burymmmit npaiivep 0,001 1200 0,22 0,22 0,008 0.35 260 1.99 6,35
s | Mmoo 0,004 1000 0,17 0,17 0,008
THIPOU3OLIH - "I1 0.40 291 221 6,52
Bepxwrii cmoit ’ ’ ’
6 rH,upomoimm/m -"K" ¢ 0,0045 1400 0,27 0,27 0,008 0,45 3,23 2,44 6,69
ITOCBHIITKOH I'DaBHEM
0,50 3,54 2,67 6,85
IloxpbITHE IT0CKOH KPOBJIM — THII 4 (BapHaHT 4)
0,05 0,73 0,62 3,38
Koad drarrent
Ne T [norrocts TEIIONPOBOAHOCTH | TTAPOITPOHH- 0,10 1,04 0.85 237
CII04 HanmeHoBaHIE OIILILHHA, }/ ? A -] IaCMOCTH
o w0 [ A Bmiee) | 0,15 135 1,08 5.76
\ A B sz /(n- - Ia) 0.20 1,66 1,30 5,96
5 | | KenesoleromHas mimTa 0,22 2500 1,204 | 1,374 0,06
‘ TICPeKpHITIA 0,25 1,98 1,53 6,15
3 2 | KepaMsuToGeTOH 1O YKIIOHY S 600 0,19 0,25 0,26 ? ? ?
: 3 | Hevenmro-meouarsit 0,03 1800 | 076 | 093 0,09 0,30 2,29 1,76 6,34
pacTBop
4 | Burymmmit mpaiivep 0,001 1200 0,22 0,22 0,008 0.35 260 1.99 0,53
5 | Hwwodioroi 0,004 1000 0,17 0,17 0,008
THIAPOU3OIALIH - "[1 0.40 291 221 6,73
Bepxmmii croit ’ . ’
6 rm[ponaoimwm -"K"¢ 0,0045 1400 0,27 0,27 0,008 0’45 3,23 2,44 6,92
ITOCBHIITKOH I'PaBHEM
0,50 3,54 2,67 7,11
IHoKpbITHE ITOCKOH KPOBJIM — THII 4 (BApHAHT J)
0,05 0,68 0,60 3,40
Kond et
Ne T Torrocts TEMIIONPOBOAHOCTH | TIAPOIMPOHH- 0,10 0,94 0.80 2,62
CII0A HanmeHoBaHIe OIILILHHA, ;/ ? /’L -] ITacMOCTH
o wo| s A Emiee) | 0,15 1,20 1,00 5.84
A B /(- I
JKemezo6eTOHHAA TIHTA - 0’20 1’47 1’20 6706
1 0,22 2500 1,294 | 1,374 0,06
TIepeKPHITILA 0,25 1.73 1.40 6,27
2 | KepaM3uTOGETOH IO YKIIOHY 3 700 0,22 0,28 0,23 ? ? ?
3 E;gi‘;;“o'm"“mm 0,03 1800 0,76 | 093 0,09 0,30 1,99 1,60 6,49
4 | Burymmsit mpaiiep 0,001 1200 0,22 0,22 0,008 0.35 225 1.80 6,71
s | Hmntdionoi 0,004 1000 0,17 0,17 0,008
THIAPOU3OIALIH - "I1 0.40 2.52 2.00 6,93
BepxHmii cioit . i ’
6 rH,upomoimmm -"K"¢ 0,0045 1400 0,27 0,27 0,008 0,45 2,78 2,20 7,14
ITOCBHIITKOH I'DaBHEM
0,50 3,04 2,40 7.36
IHokpbITHE ILTOCKOI KPOBJIH — THII 4 (BApHAHT 6)
0,05 0,62 0,56 5,45
I Koo pritten 0,83 0,72 5,71
Ne R — TIOTHOCTD TEIUIONPOBOAHOCTH | [TaPOITPOHH- 0’ 10 ’ i i
cro Harmveroparme i A A, Brl{uc) | meemoctn 1,04 0.88 5,08
e M ko) > DM A 0,15 ) > >
0 S A B[ wellwsia) /I 5 1,25 1,04 6,24
s 1 CTE300CT OHHAA THIHTA 0,22 2500 1,204 | 1,374 0,06 ‘
4 TIEPEKPHITHS 0.25 1,45 1,20 6,50
3 2 | KepaM3nTOGETOH IO YKIIOHY S 800 0,24 0,3 0,19 ’
2 3 | HlemenTHO-necHanbit 0,03 1800 | 076 | 093 0,09 0,30 1,66 1,36 6,77
1 pacTBop
4 | Burymusst npaiivep 0,001 1200 0,22 0,22 0,008 0.35 1,87 1,53 7,03
HuxwHit cmoit ’
Sl ei—— 0,004 1000 0,17 0,17 0,008 0.40 2.08 1.69 7.29
Bepxmmii cmoit ’
6 rmponso?slw -"K"¢ 0,0045 1400 0,27 0,27 0,008 0,45 2,29 1,85 7,56
ITOCBIITKOH I'DaBHEM
0,50 2,50 2,01 7,82
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IIpnnoxenne 3
(CnpasouHoe)

IIpuMepsl pacyeToB M KOHCTPYHPOBAHHUSI HEHeCYLIUX CTEH U3
KepaM3UTOO0eTOHHBIX 0JIOKOB /115l IPHMEHEHHSI B KapKacHBIX COOPHO-
MOHOJIHTHBIX 3AaHHAX

B tabnuue 3.1 nokasaH cOCTaB OrPaKIACHMS, a HA PUCYHKE 3.1 HmpuBeacH
TIOPSALOK PACIONOKEHHUS CJIOEB B KOHCTPYKUMH U IPAHUYHEIC YCIIOBUSL.

Pacuer BBIMONHSAECTCS Ha TpuUMEpe CTpOI/ITeJ'IBHO-KJTVIMaTI/I‘IeCKOﬁ 30HbI
Jlenunrpaackoi oOnactu (YCIIOBHE SKCIUTyaTalMy orpakaeHus b, Tun 3qanus —
JKUJIOE).

Tabnuma 3.1 — CocTaB orpakacHus

Ne HaumenoBanue Tonwwuna | IlnoTnoct Koogduuuent Koaguumenr

n MaTepHATA 5 b v ko) o | TEMIONPOBONHOCTH| MAPONPOHHUACMOCTH
" P ’ T 2, Bm/(.u"C) w1, w2 /(3 - TTa)

| |Kepavsuroderon 0,02 700 0,16 0,14

(MCITIKO3CPHHUCTBIH) i > >

2 |Kepamsurobeton 0,385 400 0,12 0,16

3 pu::;z‘;;‘“"“““a“”“ 0,01 1800 0,76 0,05

4 | lexopaTHBHBII CIIOM 0,005 1800 0,76 0,05

Buc nomccHus

B nomeuicHun
Temneparypa: 1, = -26°C

Temneparypa: ¢, =20°C

. . = QK9
Brasxwocrs: , = 55% @ )y @ Braxwocts: @, =86%
I ) ] Temmeparypa TOUKH
€MIICPaTypa TOUKH POCHI: § poéu
H= 10,67°C t: =-31,66°C
N — P
b - TEIIOOTAAYH:
a,= 8,7 Br/(M*C) / / a,= 23 Br/(M*C)

1 2 3 4

Pucynok 3.1 - ITopsaok pacmiosiosKEHus! CJIOEB B KOHCTPYKIMH, TPAHHYHbIE
YCIIOBUS

TenmoTexAHIECKHii pacder orpakieHus

Onpenensiem TpeGyeMoe COMPOTHBICHHE CTPOMTENBHON OTPAKIAIONIEH
KOHCTPYKITHH.

Cornacuo tabmutie 4 CTT 50.13330 R™ 1j1st KOHCTPYKIIMHA:

R"= 3,07 2>°C [Bm.

Cornacro dopmysne 5.1 CIT 50.13330:

R =R»-0,63=3,07-0,63 = 1,94 s*°c/Bm
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C y4eToM CaHMTAPHO-TUTHEHMYECKMX U KOMQOPTHBIX  YCIOBHiA
skcmuryaraquu  popmyiia 5.4 CIT50.13330:

R =—ta —4)_ 1,321 M*°C/Bm .

A" o,

Cormacuo 1.5.1 CI1 50.13330 npuHuMaeM HaubomblIee 3HAUCHIE

R:Gp M= 1,94 ,1120(7‘/"3711.

OnpezensieM CONPOTHBICHUAE OTPasKICHUSL:

R? =r-R, =r-(/a, tR1+R2+R3+R4+1/r,) =
=0,9-(1/8,7+0,02/0,16+0,385/0,12+0,01/0,76+0,005/0,76+1/23) =
=0,9-3,51=3,16 »>°C/Bm.

TemmoTexHuueckasl OJHOPOAHOCTh I' MPUHMMACETCS YCIOBHO paBHOe 0,9.
Cornacro TpeGopanusam CII 50.13330 u I'OCT P 54851 TennoTeXHUYECKYIO
OJHOPOTHOCTH  NPOCKTUPYEMOIO  OTFPAKACHUS  CIEAyeT MNpPHHAMATE  TIO
pe3yabTaraM pacueTa TEeMIEPATYPHBIX TOJIEH ¢ Y4ETOM OTKOCOB MPOeMOB, Oe3
yuera UX 3al0JIHEHUN.

Honyuennoe  npueeoeHHoOe  CONPOMUGIEHUE  OPANCOCHUA  Gbllte
mpedyemozo conpomuenenus.

Koaddurment Teronepeaadn s IIaqu OrpasKICHI:

k= 1/Ra :1/3,16:0,316 Bm/(}uZ -° C)‘

JU1sl IpOBEPKU YCIIOBUM KOHJICHCALMA BJIarW Ha BHYTPEHHEH NMOBEPXHOCTU
OTP@KACHUA ONPEACIAEM TeMIeparypy OSTOHM MOBepXHOCTH 7,. [l 3TOrO
BBIYUCIIAM YIEIBHBIA TEINIOBOM IIOTOK, IIPOXOIAIIUN Yepe3 OTPaKACHUE:

q=k(,—t,) = 0,316-(20+26)=14,6 Br/m>.

7, =t, -1 =20-14,6/8,7-18 3 °C.
7,>12; 18,3°C >10,67°C.
Tak Kak TeMIIEpPaTypa TOUKH POCHI IPH 3aJaHHBIX [TAPAMETPAX BHYTPEHHETO
BO3AyXa MEHBIIE TEMIEPATYypbl BHYTPEHHEH IIOBEPXHOCTH OTPAXKICHUS, TO
KOHACHCAIW BJIard HA MOBEPXHOCTU OTPAKIACHUSA MAaJIOBEPOSATHA.
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KepamanTo6etoH D700

11

PucyHok 3.1 - MpuHUMNManbHas cxema KnagKu HapyXHbIX CTEH 13 Kepam3nTOBETOHHbIX
610K0B
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HeueTHbIi crioi

O

PucyHok 3.2 - Knagika Hapy>HbIX YT/10B CTEH 13 KepaM3UTOBETOHHbIX GI0KOB
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7,6

330HKE C Moiiiioniom

3paHe 563 MoBRYR

PucyHok 3.3 - Cxema HymepaLumn y310B Ha NONepeyHOM paspese 34aHunsa
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W] oL 2

PucyHok 3.4 - ¥Y3en 1
OnwupaHune Knagku cTeHbl Ha MepeKpbITe
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KornoHHa

PucyHok 3.6 - Mpumep conps>XeHUs CTEHbI C XeNe306eTOHHO KOMIOHHOIA.
Yknafgka apMaTypHbIX CETOK M MOHTaX rMoKux cesasein (BapuaHt 1)
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KonoHHa

/

ANacTuyHbIN

TepmoBKagbILL PsnoBoii 6ok

ApmarypHasi ceTka
03 B500

TMoNoBYHHBIN 610K

PucyHok 3.8 - Mpumep conpsixXeHUs CTeHbI C XXeNe3o6eTOHHO! KOMOHHO.
YKnafKka apMaTypHbIX CETOK U MOHTaX rmbkunx cBsasein (BapmaHT 2)
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ApMMpOBaHHb I LL0B 13

ApmartypHoii CETka
03 B5D0

KoHcTpykuus nona

LlemeHTHO-necyaHbI0
pacTiiop

PucyHok 3.13- Mpumep conpsixkeHNs CTeHbl C NOA3EMHOM YacTblo 34aHuMA
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PucyHok 3.14 - ¥Y3en 3.
OnwupaHune Knagkn Ha hyHAaAMeHTHYIO CTeHY B 3faHnu 6e3 noasana

KepamawTTo6eriHHbIe



OT/m6 M3 OLYHKOBOHHOM

Ul Humn

PO3YK/OHKO )
3allTHbIA Croii GeToHe ApMUPO&aHHBIA LG 1B
BI5. 40 mm LEMEHTHOTO pacTbopa
KoHcTpyKuma oo
M3povsonauys MnuTa nepexpoUt

BarkoHHas nimta

i . Purenb

[nbkas ebsizb

war 075 m -
[lo6opHble 30CTYYHbIA 0TGENOUHbIN Croi

repmMeTuK
MuHepanbHast 6010

PucyHok 3.16 - Y3en 4.
OnupaHue KnafKu Kepam3nTo6eTOHHbIX 6/10KOB Ha NepeKkpbITUE C 6GaNIKOHHON NANTOWA
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PucyHok 3.18 - Y3en 5.
OnupaHne KNagKn 13 Kepam3nTo6eTOHHbIX 6/10KOB Haf OKOHHbIM NpoeMom (BapuaHT 1)

PucyHok 3.19 - Y3en 6.
OnvpaHune KNagKu n3 kepam3mToOeTOHHbIX 6/10KOB Haf OKOHHbIM nNpoemom (BapuaHT 2).
YCTpOICTBO OKOHHOMO Npoema



PucyHok 3.20 - Mpumep yCTPONCTBa OKOHHOMO MPOEMa.
Bug, nsnytpn



PucyHok 3.21 - MNpuMep yCTPOKCTBA OKOHHOFO MPOEMa.
Bup co cTopoHbl hacaga
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KocTbinb M3 cTanbHoit nonockl 4x40 vmv

PucyHok 3.22 - ¥Y3en 7.
YcTpoiicTBO MapaneTa u3 KepaM3nTo6eTOHHbIX 6/10K0B, BbicoToW 400 MM 1 6onee
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KOoCTbINb U3 cTanbHO nonockl AXAO Mvi

[obens A 3.7X70LI6 \
war 600 M /

CrepkeHb 06 A240
b waxmaTtHom nops3dke £

ApMpobanHbiii WoB 13
LLeMEHTHOrO pactbopa

&

[nbkas c6s3b -
war 075 m

[lo6opHble 6710kn

TepmoBkia3biLw

war 600 mv

3awmTHbIA hapTyk 13 aupHkabaHHow

cTanm
2 J0MOMHUTESbHBIX CNos
KkoBpa
OCHOBHOI# B0301301SILMOHHB i
Ytennutens
Purens
MnuTa nepekpbITUsA
BHyTpeHHwii
0T3€e/104HbIA coit
ANacTNYHBIA
repmMeTuK

MuHepansbHas Bata

PucyHok 3.23 - Y3en 8.
YCTpoiicTBO NapaneTa U3 KepaM3nTo6eTOHHbIX 6/10KOB, BbICOTONM MeHee 400 MM
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Ipunoxenne K
(CupagouHoe)

IlpumepHI pacueToB H KOHCTPYHPOBAHUS CAMOHECYIIHX CTEH U3
KepaM3uTOGeTOHHBIX GJI0KOB /1151 IPUMEHEHHsI B KAPKACHBIX COOpPHO-
MOHOJIMTHBIX 3JaHHSIX

B tabmune W.1 nokasan coctaB orpakieHus, a Ha pucynke W.1 npuBeseH
TIOPSALOK PACIIONOKEHHUS CIIOEB B KOHCTPYKIMY M TPAHAYHEIE YCIOBHSL.

PacueT BBIMOJHAECTCS HAa NPHUMEPE CTPOUTEIHHO-KIMMATHUECKON 30HBI
Jlenunrpazackoil obnactu (ycnoBue SKCIUTyaTalluy OrpaxiacHus b, Tun 3panus —
JKUJIOE).

Tabnuma M.1 — CoctaB orpakiaeHus

Ne Haunmenosanue Tosmmuna | IlnoTHoct Koadppuumen Koapprmuenr
n aTepHata 5 1 b 7, e/ TEIUIONPOBOAHOCTH | MAPONPOHHLAEMOCTH
T P ’ P A, Bm/(.M"C) u, w2 /(3 - TTa)
| | KepawsnroGeror 0,02 700 0,16 0,14
(MCITIKO3CPHUCTBIH) ’ > >
2 |Kepamsurobeton 0,385 700 0,16 0,14
3 LlemeHTHO-TIECUAHBIH 0.01 1800 0.76 0,05
pacTBop
4 | MexopatuBHBIH CIOM 0,005 1800 0,76 0,05

Bre noMemenus

B nomemennu
Temmeparypa: ¢, = -26°C

Temneparypa: ¢, =20°C

. . 7<)
Braxwocts: ¢, = 55% @ ’ @ Brascsocrs: ¢, = 86%
. ) % Temneparypa Touku
€MIIEPATYPaA TOYKH POCHL: 5 PpOCHI:
= 10,67°C =-31,66°C
Koaddurmenr Koadpduupent
TEILIOOTAQYH: TEIIOOTAAYH:
a,= 8.7 Br/(wC) - o, =23 Br/(w*C)

1 2 3 4

Pucynok Y. 1 - [1opaaok pacroioKeHUs CJIOEB B KOHCTPYKIMH, TPAaHUHbBIE
yCIIOBHS

TemjioTexHHYECKH#i pacyer orpaxkaeHus

Onpenensiem TpeGyeMoe COMPOTHBICHHE CTPOMTENBHONW OrpaKAatomIeH
KOHCTPYKIIHH.

Cornacro Tabumure 4 CIT50.13330 R™ juist KOHCTPY KIHH:

R™=3.07 m**C/Bm.

Cormacno popmyae 5.1 CIT 50.13330:

R =R™-0,63 =3,07-0,63 = 1,94 sx°C/Bm
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C yd4eToM CaHMTAPHO-TUTMEHMYECKMX W  KOM(OPTHBIX  YCIOBHit
axkcruryaramuu  (opmyna 5.4 CIT50.13330:

g 2N 71) 1321 s2oC/Bm.
° At" o

CornacHo 1.5.1 CIT 50.13330 mprHEMaeM HauOobIIee 3HAYCHIE

R = 1,94 M*°C/Bm.

OnpenensieM CONPOTHBICHUE OTrPAKICHU:

R? =r-R,=r ({for, tR1+R2+R3+R4+1/cx,) =
=0,9-(1/8,7+0,02/0,16+0,385/0,16+0,01/0,76+0,005/0,76+1/23) =
=0,92,71=2,44 »*°C/Bm.

TennoTexHIUeCKass 0JHOPOAHOCTh ' IIPUHUMAETCsS YClIoBHO pasHoe 0,9.
Cornacio tpeboBanmsm CII 50.13330 u TTOCT P 54851 TennoTeXHUYECKYIO
OIHOPOIHOCTH IIPOCKTUPYEMOT'O OrpakKacHus CiIeaycr IIPUHUMATDH 10
pe3