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CBepeHus o cBofe npaBun

1 UICMOJTHUTEJSb - AO "HUL, "Ctpountenscteo” - HUMXB nm.A.A.l'BO3aeBa
2 BHECEH TexHu4yeckum komuteTom no ctaHgapTtusaumm TK 465 "Ctpontenscteo”

3 TOAOrOTOBJIEH «k yTtBepxaeHunio [enaptameHTOM rpagoCTpOUTENbHOW OEATENbHOCTN U
apxuTektypbl  MuHUCTEpCTBa CTpOUTENBCTBA U XKUNULLHO-KOMMYHanbHOro xo3sinctBa Poccunckon
®epnepaumu (MuHctpon Poccun)

4 YTBEPXXIOEH npukazom MuHUCTEpCTBA CTPOUTENLCTBA U KUMULLHO-KOMMYHAaNbHOIMO XO35MCTBa
Poccuiickon ®egepauum ot 13 gekabps 2017 r. N 1662/np 1 BBeaeH B gencteune ¢ 14 norst 2018 r.

5 3APEMMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPEryrMpoBaHu0 1
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnydae nepecmompa (3amMeHbl) unu OmMeHbl Hacmosiueao ceoda rpasusl coomeemcemaeyroulee
ysedomneHue bydem onybnukogaHo 8 ycmaHoerieHHOM ropsidke. Coomeemcmeyrowas UHghopmayus,
ygedoMIieHUE U MeKCmbl pa3Mewjaromess makxe 8 UHghopmayuoHHOU cucmeme obuiezo rnosib308aHuUsl - Ha
oguyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BBeneHune
Hactoawun ceBog npasun paspabotaH € yvyeTom 006s3aTenbHbiX TpeboBaHMWM, YCTaHOBMEHHbIX B
depgepanbHbix 3akoHax oT 27 gekabpsa 2002 r. N 184-®3 "O TexHudeckom perynuposanun”, ot 30 gekabps
2009 r. N 384-93 "TexHuuyeckui pernameHT O 6e30MacHOCTM 30aHUA W COOPYXEHUR" 1 CoaepXuT
TpeboBaHMA K pacyeTy M MPOEKTUPOBAHWUIO COOPHO-MOHOMUTHBIX KOHCTPYKUWUWA KUMbIX M OOLLECTBEHHbIX
30aHUN.

Csoao npasun paspabotaH aBTopckuMm konnekteom AO "HUL "CtpoutenbctBo" - HUMXB
um.A.A.'Bo3aeBa (pykoBoauTenb paboTbl - kaHA. TexH. Hayk C.A.3eHuH; gokTopa TexH. Hayk E.A.YucTsakos,
T.A.Myxameaunes, kaHa. TexH. Hayk P.LL.LWHapwunos, nHx. O.B.KyavHos).

1 O6nacTb NnpuMeHeHus

HacTtoawuin cBog npaBwui pacnpoCTpaHSAeTCA Ha MNpPOeKTMPOBaHWe Xere300eTOHHbIX 3NeMEHTOB
COOPHO-MOHOMUTHBIX KOHCTPYKLMIA M3 TSHKeNnoro GeToHa Ha LEeMEHTHOM BSKYLLEM, 3KCMryaTupyembix B
KnMMaTudecknx ycnosusax Poccuu (Mpu cuctematuyeckom Bo3gencTBum Temnepatyp He Bbiwe 50°C u He

Hke MuHyc 70°C), B cpefie ¢ HearpeCcCMBHON CTEMNEHbLIO BO3AENCTBMS.

TDBGOBaHMﬂ HacTodALllero cBoaa npasun He pacnpocTpaHATCA Ha NpPoOeKTNpoBaHne
Kene3o0eTOHHbIX 3NIEMEHTOB CGOpHO-MOHOJ‘IMTHbIX KOHCprKLI,I/Iﬁ TMApPOTEXHNYECKUNX coopy>|<eH|/||7|, MOCTOB,
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NOKPbITUA aBTOMOBWIbHBIX AOPOr M a3pogpoMOB M APYrMX CreumanbHbIX COOPYXEHUW, a Tawkke Ha
KOHCTPYKLIMM, W3rOTOBMsieMble M3 GEeTOHOB CpefHeil MNoTHOCTbio MeHee 500 u cBbiwe 2500 kr/m 2 |

6EeTOHOMNONMMMEPOB U NONMMMep6eToHOB, GETOHOB Ha M3BECTKOBbIX, LUMAKOBLIX Y CMELUAHHbIX BSXKYLLMX, Ha
TMNCOBOM U CrneumanbHbIX BsDKYLUMX, OETOHOB Ha cheuumanbHblX U OpraHMYeckux 3anofiHuTensx, 6eToHa
KPYMHOMOPUCTOW CTPYKTYpPbI.

TpebGoBaHusi cBoda MNpaBWIl He PacrnpoCTpPaHSATC Ha COOPHO-MOHOMUTHBIE  KOHCTPYKLWM,
obpasylolmecst kak pesynbTaT YCUIIeHUs1 CYLLeCTBYIOLIMX COOPHbIX KOHCTPYKUMI, a Takke Ha KOHCTPYKLUM,
BOCMPVHVMAaIOLLME BO3AENCTBUS MHOTOKPATHO MOBTOPSIIOLLMXCS HArpy3oK.

2 HopmaTtuBHbIe CCbIJIKU
B HacToswwemM cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CriefyoLlme AOKYMEHTbI:

FOCT 27751-2014 HageXXHOCTb CTPOUTENBHbLIX KOHCTPYKUMA 1 OCHOBaHWUA. OCHOBHbLIE MOSIOXKEHUS U
TpeboBaHus

FOCT 26633-2015 BeToHbI TAXenble U MeNKo3epHUCTbIe. TEXHNUYECKME YCINOBUS
CIM 20.13330.2016 "CHwul1 2.01.07-85* Harpy3ku 1 Bo3gencreus"

ClN 63.13330.2012 "CHull 52-01-2003 BeToHHble M Xene3o6eTOHHble KOHCTPYKUMWM. OCHOBHble
nonoxeHns" (¢ nameHennamm N 1, N 2, N 3)

MpumeyaHwue - Mpu NoNb30BaHMM HAcCTOSALWMM CBOAOM MpaBun Lenecoobpas3Ho NpoBepuTb OeNCTBue
CCbINIOYHbIX AOKYMEHTOB B MH(OPMALMOHHOM CUCTEME OOLLEro nonb3oBaHUSA - Ha oduumanbHOM canTe
degepanbHOro opraHa WCMOSHUTENbHOW BRacTu B cdepe cTaHaapTusauum B ceTn MHTepHeT wmnu no
€eXerogHomy MHMOpMaUNOHHOMY YyKkasaTento "HauuoHanbHble cTaHaapTbl”, KOTOpbIA OnyGrmkoBaH Mo
COCTOSIHMIO Ha 1 sHBaps TeKyLlero roga, M no BbiNyCKaM €XeMeCAYHOro MHMOPMaLMOHHOIO yKasaTtens
"HaumoHanbHble cTaHgapThl" 3a Tekywmi rod. Ecnn 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbIA faHa
HeJaTUPOBaHHAs CCbifka, TO PEKOMEHOYEeTCs MCMOMb30BaTb AEWCTBYIOLLYIO BEPCUO 3TOro0 AOKYMEHTa C
Y4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEeHUN. Ecnn 3amMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbLIN
JaHa [gaTupoBaHHas CCbIflka, TO PEKOMEHAYETCH UCMONb30BaTb BEPCUIO 3TOM0 AOKYMEHTA C yKa3aHHbIM
BbiLLE rOA0M yTBEPXAeHUs (NpuHATKSA). Ecnu nocne yTBepXaeHUs HacTosILWEero cBoaa npaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIV JaHa AaTMpOBaHHAs CCbifika, BHECEHO M3MEHEHUE, 3aTparnBatoLLee NOSOXKEHNE, Ha
KOTOpOE [aHa CCbiIflka, TO 9TO NOJIOXEHNEe peKOMeHAyeTCs NPUMEHsITb 6e3 ydeTa AaHHOro namMeHeHus. Ecnu
CCbINTOYHbIA  JOKYMEHT OTMeHeH 6e3 3ameHbl, TO TMOSfIoXKEeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATbL B YacTu, He 3aTparnBatoLlen aTy ceoinky. CeegeHus o 4encTBmMM CBOLOB NpaBusi
uenecoobpasHo npoeeputb B PegepanbHOM MHGOPMaLVMOHHOM hoHAE CTaHAapTOB.

3 TepMuHbI 1 onpepeneHus

B HacToswem ceoge npasun npumeHeHbl TepmuHbl no TOCT 27751, TOCT 26633, CI 20.13330, CIl
63.13330, a Takke crnegyoLwmii TEPMUH C COOTBETCTBYIOLLNM onpeaeneHnem:

3.1 c6OpPHO-MOHOMNUTHbIE KOHCTPYKUUMU: >Kenes3obeToHHble KOHCTPYKUMM, MOMNepeyHble CeveHus
KOTOPbIX COCTOST U3 COOPHbIX KENEe300ETOHHbIX SMEMEHTOB W AOMOSIHUTENbLHO YIOXEHHbIX, Ha MecTe
NPUMEHEHMs] KOHCTPYKLUUA, MOHOMMTHOro 6eToHa (6eToHa OMOHONMWYMBaHWS) U, NpU HeobxoAMMOCTHU,
apmartypsl.

4 O6wme Tpe6oBaHUA

Tpeb6oBaHNA K COOPHO-MOHONTUTHLIM KOHCTPYKLIMSIM

4.1 COOpPHO-MOHONMUTHbIE KOHCTPYKLMW BCEX TUMOB AOIDKHbI yaoBneTBopsATb TpebosaHusm Crl
63.13330 n HacTosWero ceoga npaswn.

4.2 B kadectBe C60prIX ANeMEeHTOB UCNONb3yKT KaK cneunanbHO 3anpoOeKTUpPOBaHHbIE, TaK U
TUMOBbLIE  XENe300eTOHHble OOblYHble UMK npegBaputTeribHO HanpaXeHHble  3J1eEMEHTbI C60prIX
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KOHCTPYKLUMI (6anku, NAWTbI, pyurenu u T.n.).

Mpn npoekTMpoBaHWM COOpPHBLIX 3NEMEHTOB crnefyeT npedycMaTpuBaTb BO3MOXHOCTb — UX
MEXaHM3NPOBaHHOIO M3roTOBJIEHUS HA 3aBOAAX-U3rOTOBUTENSIX M UCMONb30BaHUS] B Ka4eCTBE HECBbEMHOM
onanybkn BO BpeMsi MOHTa)a KOHCTPYKLIMW.

Pa3amepbl COOpHbIX 3NEMEHTOB Ha3Ha4alT U3 YCIOBUA MPOCTOThI UX MU3rOTOBMEHMUS!, 3pekTUBHOIO

pacnonioXXeHna B KOHCTPYKUUKN U obecneyeHust Tpe6yeM0|7| NMPOYHOCTU LWWBOB CONpsAXeHuna C 6eToHOM
OMOHOJT4YMBaHUA. I'Ipwmepbl peweHna HEKOTOPbIX C60pHO-MOHOJ'IVITHbIX KOHCprKLI,I/IIZ NnoKa3aHbl Ha PUCyHKe
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PucyHok 4.1 - CedyeHuns c6OPHO-MOHONMUTHBIX KOHCTPYKLMI
4.3 COBOpHO-MOHOMUTHbIE Xere300eTOHHbIE KOHCTPYKLUUW OOMKHbI yOOBMETBOPATb TpeboBaHMAM
pacyeTa MO HecCyllen CnocoBHOCTW (npedernbHble COCTOSHWS MEePBOW rpynnbl) U NO MNPUFOAHOCTU K
HOpMarnbHON 3KCcnnyaTauuu (NpeaenbHble COCTOSAHUS BTOpow rpynnbl) cornacHo TOCT 27751.

CGOpPHO-MOHONUTHLIE  KOHCTPYKUUM CrieQyeT paccyvTbiBaTb MO MPOYHOCTU, 06GpasoBaHuio U
PacKpbITUIO TPELLMH M Mo AechopMaumsM Ans ABYX cTaaui paboTbl KOHCTPYKLIWIA:

ansa ﬂepBOIZ Cctagum - oo an06peTeHM9| 6eToHOM, YNOXeHHbIM Ha MeCTe NpUMMeHeHUA KOHCTPYKUUN
(6eTOHOM OMOHOJ'IVI‘-IVIBaHVIﬂ), 3aaHHON NPOYHOCTN - Ha BO3JENCTBME MacCbl 3TOro OeToHa U apyrnx
Harpys3ok, ,EI,GVICTBWOUJ,I/IX Ha 3Tane Bo3BeeHNA KOHCTPYKUUU,

ONna  BTOpPOM cTaguu - nocne npuobpeTeHns OeTOHOM, YIOXEHHbIM Ha MeCTe MpPUMEHEHUs
KOHCTPYKLMM (6ETOHOM OMOHONNYMBAHWS), 3a4aHHOM NPOYHOCTM - HA SKCMITyaTaLMOHHbIE HAarpys3Ku.

PacueT BbINOMHAIOT C y4ETOM HavarnbHbIX HaNpPspkeHWn n gedopManun, NposiBUBLLMXCA B COOPHbIX
anemeHTax o npuobpeTteHns 6ETOHOM OMOHONMYMBAHMS 3a4aHHON NPOYHOCTM.

Pac4yeT cbopHbIX 3aNeMeHTOB Ha NepBol cTaamMm NponssBoaaT B cootBeTcTBUn ¢ CIM 63.13330.

PacueT anemMeHTOB COOPHO-MOHOSMMUTHBIX KOHCTPYKLMI Ha BTOPOW cTaguu - B cootBeTcTBum c CI1
63.13330 n HacToAWMM CBOAOM NpaBun.

B HacTosillem cBofe MpaBui XapakTepuCTUKam, OTHOCALUMMCS K COOpPHbIM 3rieMeHTaMm, MPUCBOEH
nHaekc 1, a kK GETOHY OMOHONMYMBAHUS - 2.

4.4 HapexHyto cBA3b 6eToHa OMOHONMMUMBaHUA C 6eToHOM COOpHLIX 3MEeMEHTOB criegyet
OCYLLECTBMATbL C NOMOLLbIO apMaTypbl, BbiMycKaemol M3 COOPHbLIX 3NeMEHTOB, NMyTEM YCTPOWCTBA BETOHHbIX
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LUNOHOK WNK LLEPOXOBaTON MOBEPXHOCTU, MPOAOSIbHBLIX BbICTYMNOB MU C MOMOLUbIO APYrMX MPOBEPEHHbIX
cnoco6os. Mpu 3ToM, B NpoekTax credyeT ykasbliBaTb Mepbl M0 06ecrneyvyeHnio MPOEKTHOro MONOXeHUs
NpUMEHEHHOI apmaTypbl, a TakkKe Mo 3allmTe ee OT KOPPO3nuu.

4.5 HOBerHOCTVI C60prIX SNIEMEHTOB KOHCTPYKUMKU, noanexawue OGGTOHVIpOBaHVI}O, OOJDKHbI ObITb
TWaTesibHO O4YULLEHbI N MPOMbITbI.

Tpe6GoBaHus K Harpy3kam U Bo3faencTBUAM

4.6 3Ha4yeHMsa Harpy3oK 1 BO3AENCTBMIN, KOI(PMDULNEHTOB HAAEXHOCTU NO Harpyske, KoadULNEHTOB
coyeTaHui, noapasgeneHne Harpy3ok Ha MOCTOSIHHbIE U BPEMEHHbIE (ONuUTEerbHbIE U KPaTKOBPEMEHHbIE)
cnepyeT npuHMmartb B cooTBeTcTBMM ¢ ClM 20.13330.

4.7 MNpu pacyeTe arneMeHTOB COOPHbIX KOHCTPYKUMA Ha BO3OENCTBUE YCUMUIA, BO3HUKAOLLMX MPU MX
nogbeme, TPAHCMOPTUPOBAHUM W MOHTaXe, Harpysky OT Beca 9MeMEHTOB cregyeT MpuHMMaTthb C
Ko3achbmLUMeHTOM gMHaMMYHOCTM cornacHo CI 63.13330.

Tpe6GoBaHus K MaTepuanam

4.8 Matepuanbl Ans cOOPHO-MOHOMMUTHBIX KOHCTPYKUUA M UX MPOYHOCTHbIE N AeOpPMaLMOHHbIE
XapaKTepucTKn NpuUHMMaloT B cooTBeTcTBMM ¢ pasgenom 6 Cl1 63.13330 n NOCT 26633. Knaccel 6eToHa
MO MPOYHOCTU Ha CxaTue COOPHOro anemeHTa U 6eToHa OMOHONWYUBAHUS CrieAyeT MPUHMMATb He HuXKe
ycTaHoBneHHbix B Cl 63.13330 ans »ene3obeToHHbIX aneMeHToB. [1py aTom, knacc 6eToHa No NPOYHOCTM
Ha cxaTue Ans 6eToHa OMOHONUYMBAHUA NPUHMMAIOT, Kak MpaBuo, He Bbllwe kracca 6eToHa cbopHoro
arnemMeHTa.

5 TpeGoBaHuUsA K pacyeTy ene3o6eTOHHbIX COOPHO-MOHOJNUTHBIX KOHCTPYKLNM

5.1 PacyeT no npegenbHbLIM COCTOSIHUAM NEepPBOM rpynnbl

5.1.1 PacuyeT c60pHO-MOHOMUTHBIX 3NIEMEHTOB MO NpeAerbHbIM COCTOSIHUAM NEPBON rpynnbl criegyet
BbINONHATE cornacHo CIT 63.13330 u HacTosiwemy cBoOA4y MpaBwur, Yy4uTbiBalOWeMy OCOHBEHHOCTH
COOPHO-MOHONUTHBIX KOHCTPYKLMIA.

5.1.2 Pacyet C60pHO-MOH0ﬂMTHbIX 3N1IEMEHTOB MO NPOYHOCTU NPOUN3BOOAT:

- npu OencTeun narnbaroLLmx MOMEHTOB, NpoAOJIbHbIX cun And ceyvyeHun, HOpPpMarsibHbIX K ﬂpOLI,OJ'IbHOVI
OCU 3neMeHTa,

- npu nencTaum nonepeYHbIX cun Ona HakKnoHHbIX CeYeHun;

- MPU MECTHOM [EWCTBMU KOHLIEHTPUPOBAHHO MPUIMOXEHHBIX YCUIMUIA - COCPEAOTOYEHHbIX CUM M
n3rnbaroLLMx MOMEHTOB (MPoAaBNMBaHUE) Asi CEYEHMWI, PACMONOXEHHbIX BOKPYT 30HbI Mepeaayn yCunuim;

- NpWY OeNCTBUM COBUTalOWMX YCUITMIA ANsi KOHTAKTHOro WBa Mexay COOpHbIM 3N1eMEHTOM 1 GETOHOM
OMOHOMNUYNBAHUS.

PacueT no npo4yHOCTH COOPHO-MOHONMUTHbLIX 3NIEMEHTOB Ha AeVCTBUE U3rnb6aromnx MOMeHTOB
M NPOAONbLHbIX cuUn
5.1.3 PacyeT No NpPOYHOCTN HOpPMarnbHbIX CEeYEeHUN COOPHO-MOHOMUTHBLIX 3M1EMEHTOB, B 0bLLEM
cnydvae, crniegyeT NpoOM3BOAUTb HA OCHOBE HENUHENHoW aedopMaumoHHoOM mogenu cornacHo CI1 63.13330
M HacTosAlwlemy cesoay npaBurn.

HonyckaeTtcsi pacdeT COOPHO-MOHOMUTHBIX 3IEMEHTOB NPSIMOYrOSIbHOIO, TaBPOBOrO U ABYTaBPOBOIO
CeYeHUn, Korga BHELHAS cuna AewcTByeT B MIOCKOCTU CMMMETPUMM HOPMarnbHOro CeyeHus u apmartypa
pacnonoxeHa y MNepneHaVKyNSApHbIX K MAockocTu u3rmba rpaHen anemeHTa, NMpou3BOAMTb Ha OCHOBE
npegenbHbIX yeunuin cornacHo Cl 63.13330 u HacTosweMy cBoAy npasun.



5.1.4 Ecnn ceuveHue C60pHO-MOHOJ‘|MTHOF0 anemMeHTa COCTOMUT M3 apmaTtypbl U f6eToHa pPa3HbIX
knaccoB, 6eToH COOTBeTCTByPOLIJ,eVI 4aCTn cedYeHuda anemMeHTa 1 apmMatypy y4duTbiBalOT B pacyeTe C
NPOYHOCTHbLIMU U ﬂe(*)OpMaLI,I/IOHHbIMM XapakTepuctukamm, COoTBeTCTBYHOLLMMN 3TUM KiaccaMm.

5.1.5 [Ons xene3o6eToHHbIX craboapMUPOBAHHLIX 3IEMEHTOB, Y KOTOPbLIX MpeaeribHoe ycunve no
MPOYHOCTM OKAa3blBAETCA MEHbLUE MNpedesibHOrO YCunus no obpasoBaHMI0 TPELLUMH, NMoWwadb CevyeHust
NMPOAOSILHON pacTsHYTON apMaTypbl AOMKHa OblTb YBenMYeHa no cpaBHeHUo ¢ Tpebyemol 13 pacuyeTta no
MPOYHOCTM He MeHee, YeM Ha 15%, unu gomkHa OblTb onpedeneHa U3 pacyeTa Mo NPOYHOCTU Ha AeicTBue
NpeaenbHOro yCUnusi no o6pasoBaHNIo TPELLMH.

PacyeT no npo4yHOCTU HOpPMalibHbLIX CEYEeHUM Ha OCHOBE HefIMHeMHOW pedopMaLMOHHOMN
moaenu

516 Pacdyer no npoyYyHOCTU COOPHO-MOHOMWUTHBIX 3NEMEHTOB HA OCHOBE HENMHEeNHOW
AedopmauMoHHOM Mogenn cnedyeT BbINOMNHATL B ABa aTana.

Ha nepBoM aTane onpenensiioT napameTpbl HanpskeHHO-AeOPMUPOBAHHOIO COCTOSIHMSA CBOpHOro
arnemMeHTa (aedopmaumn n HanpskeHuss B 6eToHe M apmaType) OT Harpy3ok, OeWCTBYHOLLMX Ha MepBoWn
cTtagum ero pabotbl (cM. 4.3). PacyeT npoussoasT cornacHo CI163.13330.

Ha BTOpOM 3Tane BbIMNOMHAT pacyeT no NPOYHOCTM COOPHO-MOHONMTHOrO 3MEMEHTa Ha AencTBue
3KcnnyaTaumoHHbIX Harpysok. Pacdetr npousBogat cornacHo CIT 63.13330 u  gononHUTENbHbIM
MOMNOXEHNAM:

- OTHocuTenbHble aedopmauun 6eToHa M apMaTypbl B Ce4YeHUN COOPHOro afemMeHTa NpUHMMAlT C
YY4ETOM HavarbHOro HanpsikeHHO-AePOPMMPOBAHHOIO COCTOSIHUSI B COOPHOM SfieMeHTe Ha NepBoOW cTaaum
ero paboThl;

- CBAI3b MEeXIy OCEeBbIMW HaMpPSPKEHUAMU U OTHOCUTENbHBIMKU Aedopmaunsamn G6eToHa (cGopHoro
anemMeHTa M 0eToHa OMOHONWYMBaHMS) W apmaTtypbl MPUHMMAlOT B BMAe JAuarpaMM COCTOSIHUS
(aedopmmpoBaHus) st COOTBETCTBYIOLLMX KIaccoB GeToHa 1 apMaTypbl.

5.1.7 PacyeT no NPOYHOCTU HOPMarbHbIX CEYEHUN COOPHO-MOHOMUTHBLIX 3IEMEHTOB Ha OCHOBE
HenvHenHon gedopmMaumoHHON Moaenu npom3sogaT no 8.1.22-8.1.30 CIM 63.13330.2012 ¢ y4yeToM B HUX
3HaYeHW nNapamMeTpoB HanpsKeHHO-4eopPMUMPOBAHHOIO COCTOSHWA 6eToHa M apmaTtypbl B COOPHOM K

MOHOJIIMTHOM y4acTkax ceyeHus anemeHTa. [pu aToM HanpspkeHus B 6eToHe 1-ro yydactka (Cat;, Cpa; )" v

B .f -M CTEp)He apmaTypbl (Ts17,%527 ) NPUHUMAIOT cornacHo 5.1.6 paBHbIMM:

B COOpHOM anemeHTe

Gt = By Vit (o +E01) Gty = Ea ¥y (Es15 +EE1J-3' ; (5.1)*
B MOHOJIMTHOM y4acCTKe Ce4eHud

Cazi = EpaVeaani G2 = &527V52;8525, (5.2)

* CDOpMyJ'IbI COOTBETCTBYHOT OpUrnHarny. - I'IpwmeanVle n3rotoButens 6asbl JaHHbIX.

roe &y1, Hy- HauanbHbI MOgynb ynipyrocTu 6eToHa c60PHOro arieMeHTa U MOHOIUTHOTO 6ETOHa;

E_glj - MOAYIb YNPYroCTn _i -T0 CTePXKHSA apmaTypbl CBOPHOTO 3MeMeHTa;
Esgj - MOZynb YNPYrocTu i -fo CTEPXHS apMaTypbl MOHOMMUTHOIO y4acTka CeyYeHus;
Wity - KO3hMLMEHT yNpyrocTn GeToHa i -ro yyactka CGOpHOro aneMeHTa;

“hap - KOOMULMEHT YNPYrocTu i -ro yyactka MOHOMMTHOrO 6eToHa;



"-"su - KOO(PPULIMEHT YNPYrocTn i -ro CTepXXHA apMaTypbl CBOPHOro anemMeHTa;

V527 - KO3PPULUMEHT YNpyrocTu _ -ro cTepkHst apmaTypbl B MOHOMUTHOM Yy4acTKe CeYeHus.

3HayeHns koadppmumeHTOB ynpyroctm 6GeToHa W apmaTtypbl OMNpeaensalT C  NpUMEHEeHVMEM
COOTBETCTBYIOLLMX AnarpamMm COCTOSHUA (OedopmupoBaHus) 6eToHa U apmaTypbl, NPUHATBIX B pacyeTe,
Kak COOTHOLLIEHME 3HAYEHUI HanpPs>KeHNn N COOTBETCTBYIOLLMX MM OTHOCUTENbHBLIX Aedopmaunin, AeneHHoe
Ha MoAynb ynpyrocty 6eToHa 1 apmatypebl;

n .
Eply , Eh); - OTHOCMTENbHble AedopmauuM Ha YpOBHE LIeHTpa TSXKEeCTU i -fo y4yacTka GeToHa

cbopHOro anemMeHTa nNpu Harpyske, AENCTBYHOLLEN COOTBETCTBEHHO Ha BTOPOM U MEpPBON CTaausix paboTbl
KOHCTPYKLNK;

a1 EEU - OTHOCUTENbHbIE AedOPMaLMN Ha YPOBHE LEHTpa TSXKECTU J -ro CTepXHs apMmarypsbl

cGOpHOro anemeHTa MNpu Harpyske, AelCTBYIOLLE COOTBETCTBEHHO Ha BTOPOW W MepBoi cTagusix paboTbl
KOHCTPYKLIMM.

Mpu mcnonb3oBaHUWM OBYXIMHEWHBIX UNW TPEexXNMHENHbIX Auarpamm AedopMnpoBaHusa BeToHa K
apmaTypbl pacyeT HOpMarbHbIX CEYEHUI MO NPOYHOCTU NPOM3BOAAT U3 YCIOBUIA;

1] ]
‘EEJ 1a o + EEJI!"E EEJ,L!H ; E;lj,max + E.Sl_j' = E.sl,uff ; (53)

|E-EJE,max |5EEJ,L!IT y Ta2 max EESE,&H ) (5.4)

roe S5l mar VM a2 mar - OTHOCUTENbHAA Aedopmaums Haubornee cxaToro BONokHa 6eToHa B cO6OpHOM K
MOHOJSIMTHOM Y4acTkax HOPManbHOro CEYEHUsI aNemMeHTa OT AeUCTBUSI BHELLHEN Harpysku;

slmar U €52 may - OTHOCUTENbHaA Aedopmauus Hanbonee pacTAHYTOrO CTEPXHS apmaTypbl B
CcGOPHOM M MOHOSNTUTHOM y4acTkax HOPMaribHOrO CEYEHMUSI SfIeMEHTa OT AEWCTBUS BHELLHEWK HarpysKku;

E,Eg,ujf - nNpeaernbHoOe 3Ha4vYeHne OTHOCUTENbHON ,u,ecbopmau,mw OeToHa npwn cXXaTtuu;

Esluff W €52 - NpedenbHOe 3Ha4YeHWe OTHOCUTENbHOW AedopMauun YANMMHEHWS apmaTypbl B
CGOPHOM Y MOHOJTIMUTHOM Y4acTKax HOpMarnbHOro CeYeHusl.

MpenenbHble  3HaYeHMs  OTHOCWTENbHbIX  Aedopmaumin  GetoHa  Epur U apmaTypel

£51.ui(E52,u) "pUHUMAlOT o CT 63.13330.

Mpy mncnonb3oBaHUM KPUBONWHEWHBIX AMarpamMM AedopMupoBaHWst 6eToHa v apmaTypbl pacyet
HOpMarbHbIX Ce4YeHW Xene3obeTOHHbIX 3eMEHTOB MO NPOYHOCTM MPOU3BOAAT U3 COOMIOAEHUSI YCNOBUIA
paBHoBecus (8.26)-(8.28) CIN 63.13330.2012 npu MakcUmarbHbIX 3HAYEHUAX YCUITUIA OT BHELLUHWUX Harpy3ok.

PacueT no NMPOYHOCTU HOPMalbHbIX cevyeHUn Ha OCHOoBe npepenbHbIX yCVIﬂVIﬁ

5.1.8 PacuyeTr no NpoOYHOCTM COOPHO-MOHOMUTHBLIX 3MEMEHTOB, YKas3aHHbiXx B 5.1.3, Ha ocHoBe
npegenbHbIX yeunuin nponssogdat no 8.1.4 ClM 63.13330.2012 n HacTosAwemy cBoAdy npasBun.

PacueT npon3BogsiT B 3aBMCMMOCTU OT COOTHOLLUEHUS MEXOY 3HaYeHMSIMU OTHOCUTENbHOW BbICOTHI
e x
B g rPaHUYHON OTHOCWUTESLHOM BLICOTbI CXKATOM 30HbI &g , MPU KOTOPOM
npefenbHoe COCTOSIHWME 3feMeHTa HacTynaeT OAHOBPEMEHHO C [OCTMXEHMEM B pacTAHYTOW apmatype
HanpsKeHus, paBHoro Ry

cXkaTon 30Hbl GeToHa



_Xp 0,8
tp=R=—
gDl (5.5)
Eh2

E = &
rne sl E.s :
£y - NpeaenbHas oTHocuTeNbHasn Aedopmauns ykopoueHust 6eToHa, 3HaueHUst KOTOPOW NPUHUMAIDT

no CIN 63.13330.

5.1.9 Pac4yeT c60pHO-MOHONMUTHBIX 3NIEMEHTOB MpPU OENCTBUN N3rMbalOLEro MOMEHTa 1 NPOLOSIbHOM
CUMbI MO NPOYHOCTMN Ha OCHOBE NPEeAEnbHbIX YCUMUIA NPOU3BOAAT NpU & = Ej,R n3 ycrnosusi

M = RySpy + RpoSyp + RS + Riea iz (5.6)
Mpy BHELLEHTPEHHOM CXaTumn: J4 = . 2.

B cdopmyne (5.6):

SM , SEJE - CTaTMYECKUA MOMEHT MIIOLLaAN CeYeHUst CKaTonm 30Hbl BETOHA COOTBETCTBEHHO C60pHOFO

3fIEMEHTa N MOHOSIUTHOM YacTW OTHOCUTESIbHO OCH, I'IpOXOﬂ,S-IUJ,GVI No UEHTPY TAXeCTu nnowagn cevyeHusa
apmartypbl, paCTFIHyTOIZ U1 MeHee cxxaTon, NPpWY NMOJTHOCTbHO CXaTOM CEeYEHUN SNeMEeHTa;

S, S57- CTATUYECKW MOMEHT MMOLLAAM CEeYeHUs! CKATOW apMaTypbl COOTBETCTBEHHO COOPHOTO
anemMeHTa ¥ MOHOMUTHOW YacTU OTHOCUTENBHO BblLLEYKa3aHHOMN OCK;

& - PacCTOAHME OT TOYKU NPUNOXEHUdA cunbl 2 00 TOW Xe OCW.

BbicoTy cxaToii 30HbI GeToHa onpefensioT U3 pelleHVsl YpaBHEHWS paBHOBECUSI BHELUHWMX CWUM U
BHYTPEHHUX YCUNWIA B CEYEHWMN 3NEMEHTa

NARyAy + Ry — Rog Ay — R0l — Ry — Ryn g =10, (5.7)

roe Ay, Ao - nnowagb cedeHns ckaTom 30HLI GETOHA COOTBETCTBEHHO COOPHOTO afieMeHTa M
MOHOJTUTHOM YacTy;

Ay, A, Ay, A- nnowanak ceuenns apmaTypbl _dU _4f COOTBETCTBEHHO COOPHOrO anemMeHTa 1
MOHOJIMTHOW YacTy.

Ons narnbaembix anemeHToB B ypaBHeHuu (5.7) npuHumaiot A7 =0.

B cnyyasx, korga B MOHOMMTHOM 6eToHe unvM B COOPHOM 3nemMeHTe OTCYTCTBYEeT cXatas Wunu
pacTaHyTas apMatypa, ux napameTpbl B popmynax (5.6) n (5.7) npuHMMaloT paBHbIMU HYTIHO.

Pacyetr CcOOPHO-MOHOMNWUTHBIX 3MEMEHTOB MO MPOYHOCTU HA OCHOBE MpeAerbHbIX YCUIMIA npwu
& = & pnpoussoasaT u3s ycrnosus (5.6), onpeaensisi BbICOTY CXaTol 30HbI U3 ypaBHeHust paBHoBecus (5.7),

npuHnMMaa ona apmMartypbl nnowagbto 'AS npegerbHble Hanps>keHus = ; BMECTO R.S .

3HaueHns HanpshkeHus ; onpeaensioT B 3aBMCUMOCTM OT BbICOTbl CXaToW 30HbI GeToHa x Mo
dopmyne

Jlavea-g ]l
=R T k|z-R,. 58)



nnn

1+k 1+k x
o, = R{ —kJ— 3 -%2—356, 5.9)

[onyckaeTtcs npu & > &pAns crnyyaes, ykazaHHbix B 8.1.12 CIM 63.13330.2012, npou3BoamTb pacyet
n3rnbaemblX 3MEMEHTOB, MPUHMMas B YCIOBMM MPOYHOCTU 3nemeHTa (5.6) 3HayeHne BbICOThbl CKaTON 30HbI

x=Ep M.

PacueT cOOPHO-MOHOMUTHBLIX 3MEMEHTOB C MOMEPEYHbIM CEYEHMEM MPSAMOYrOfbHOM N TaBpOBON
opMbl Ha AeiicTBue narmbatolero MoMeHTa npu &= Ep npomsBogsat no 5.1.10-5.1.14, a BHeLEHTPEHHO
cXKaTtblX 3anemMeHToB - no 5.1.17-5.1.18.

PacueT usarmn6aembix anieMeHTOB nPAMOYroJfibHOro nonepe4yHoro ce4eHus

5.1.10 PacyeT npsiMOyronbHbIX CEYEHUN C apMaTypour, COCPEeAOTOYEHHOW Y PaCTAHYTOM U CXKaTon

X
==
rpaHen c60PHO-MOHONUTHOMO 3nemMeHTa (pucyHok 5.1), npw = M =Cp NpoOu3BOASAT B 3aBUCUMOCTU OT
NonoXXeHnda rpaHnubl CXXaTOW 30HbI:
a) npu cobnogeHnn ycrnosus
RA SRplh—h)b+ R, AS (5.10)

pacyeT NPou3BOASAT, Kak AN aNieMeHTa, BbINOSHEHHOro M3 6eToHa OfHOro knacca (B AaHHOM crydae
MOHOMUTHOrO), U3 YCMoBUs

M 2 Rysbx(hy — 0,52+ R, A g —a". (5.11)
Mpu 3TOM BbLICOTY CXXaTOW 30HbI X ONPeAensoT no opmyne
I= R.s*’q.s B R.sc*’q.;
Righ (5.12)
Ag
> N _I-
o
2 b2 | by | by = < =
_"\_“‘\ E = -E‘_
1 =
;\\
gy
[ —— p
b

1 - TaBPOBbIN COOPHBIV ANIEMEHT; 2 - MOHOMUTHbIN 6ETOH

8



PucyHok 5.1 - CHOpHO-MOHOMUTHBIN 3fIEMEHT C NPAMOYTOfbHBIM MONepPeYHbIM CEeYEHNEM
6) ecnu ycroswe (5.10) He cobniogaercs, T.e. X = k—fy (pucyHok 5.1), pacyeT NPou3BOASAT C y4eTOM
pa3nu4Horo 6eTOHOB pa3HbIX KIacCoB B CXXaTOM 30HE 3rieMeHTa U3 ycroBus

M 2 Ryobx(ly —0,52) + (Ryy — Bygimdy (g — 0.5x) + B, Ay — &), (5.13)

rme y=x—ht+h.
BbicoTy cxxaTon 30Hbl % onpefensioT no opmyne

= Rsﬂ.s _Rscﬂ.:: +I:REJ]. _352)':-33_’%1)5}1
R-Ellbl-l'R.EJEbE . (5.14)

x
= —=
5.1.11 PacyeT ceyeHusi, npuBeaeHHOro Ha pucyHke 5.2, npu = ) =&r NPoOn3BOaAT U3 YCroBUS

M = (Ryyby + Ryabo)athy — 0.52) + B, A" (g — o) (5.15)
roe
= R.sﬂ.s B Rscﬂ.::
Ryl + Ryl - (5.16)

NN
NN

1

—_—

J/2 by b2 T| =

[
hy

b
2|
AT

1 - M-06pasHbIf COOPHBIA ANEMEHT; 2 - MOHOMUTHbLIN 6ETOH

Pl/lcyHOK 52- CGOpHO-MOHOJ’IMTHbIIZ AreMeHT C NPpAMOYrosibHbIM nonepevyHbIM ce4eHnem

PacueT usarmnbaembix afieMeHTOB TaBpoOBOro nonepe4yHoro cevyeHus

£=—=¢8

5.1.12 PacyeT ceyveHun C MOMKOW B CXaTon 30He (pucyHok 5.3), mpwu R nponssoaaT B

)

3aBUCUMOCTU OT NOJ10XKEeHUA rpaHnLbl CXKaTOW 30HbI:

a) ecnn rpaHuua CXKaTON 30HbI npoxoguT B MOJIKe B npepenax GeToHa OMOHOMMYMBAHMS, T.€.
cobnogaetcs ycnosue

Ryds = Ryabe'lh—hyp)+ R A (5.17)
pacyeT BbIMNOSHAOT Kak ANA dNeMeHTa NpsIMOYroNbHOrO CEeYEeHWs! LUIMPUHON fi'_}', BbIMOSIHEHHOTO 13

9



BeToHa ogHoOro knacca (MOHOMUTHOrO), cornacHo nepeyvncneHuo a) 5.1.10;

6) ecnu rpaHuLa ckaTon 30HbI NPOXOAMUT B MOMKe, nepecekaeT COOPHbIN anemMeHT, T.e. X =k —An
cobnogaeTcs ycnosue

Rod; = Rygbelap +( Ry — By )lp =0y )iy + B A (5.18)
pacyeT BbIMOJIHAKT KaK Ald  3JIeMEHTOB MNpPAMOYroJibHOro cevYeHus |JJV|p|/|H017| E:'j'r cornacHo
nepeyucnenuto 6) 5.1.10;

B) ecnu rpaHuua npoxoaut B pebpe (pucyHok 5.3), T.e. ycnoBue (5.18) He cobniogaeTtcs, pacyer
NpPOu3BOAAT U3 YCNOBMS

M = Ry (b — &g (g — 0,50") + Rygbr(iig = 0.5%) +
+(Ryy — Ryg)mby gy — 0.5%) + Ry AUy — &), (5.19)

rme y=x—ht+h.
BbIicOTy cxaTon 30Hbl  x onpefenstoT no dopmyne

e Rsﬂs_Rscﬂ.; +REJ].|:'£2_'£31 :"-191 _Rbﬂ(;gfr(bfr_b) +&1 ('33_'331:':'

Ry + Ryl ' (5.20)
b
A
e
R, e
g é/x// 2
. 4 I
=€ bol2 b, bol2
A, +—1_ 1
=] _“H“'““h

1 - COOPHbBIN 3NEMEHT; 2 - MOHOMNUTHbIV BGETOH
PucyHok 5.3 - COOpPHO-MOHOMWUTHBIN 3NIEMEHT C TaBPOBbIM NMOMEPEYHBIM CeYEHNEM

5.1.13 TaBpoBOe ceyeHue C MOSIKOM M3 MOHOMUTHOro GeToHa (pucyHOk 5.4) paccumTbiBalOT B
3aBMCMMOCTM OT MOJIOXKEHUS FPaHNLIbI CKATOM 30HbI:

a) ecnu rpaHuda CXKaTOWN 30HbI npoxogunT B NOJIKe, T.e. cobnogaetcs ycnosue

RoA; = Ry + R A (5.21)

- f
pacyeT NPOU3BOAAT KaK AN 3NEeMEHTOB NPSMOYrofibHOr0 CeYEHMs LUMPUHON f:'_f , BbINOSHEHHbIX U3
opHoro 6eToHa (MOHONMUTHOrO), B COOTBETCTBUM C NepeydncneHvem a) 5.1.10;

6) ecnu rpaHuua oxaTtonW 30Hbl npoxoaut B pebpe (pucyHok 5.4), T.e. ycnosue (5.21) He
cobniofaeTcs, pac4eT NPOM3BOAAT U3 YCIIOBUS

10



r

/ J+ Ry Ay —af) . (5.22)

M = Rypbelhe' Uy — 0,5k, + Ry b(x —kf’)[ﬂﬂm -

BbicoTy cxxaTon 30HbI % onpefenstoT no popmyne

Rsﬂ Rsﬂﬂ R&gfﬁ'f}aﬂf +Rblb";gf
- Rygh (5.23)

- = E'ﬁ
= | F L~
1.7 Ay
-~
p &
b

1 - COOPHbIN 3NEMEHT; 2 - MOHOMNUTHbIV BETOH

PucyHok 5.4 - COOpHO-MOHOMUTHBIN 35IEMEHT C TaBPOBbLIM NMOMNEPEYHbIM CEYEHMEM C MOMKON U3
MOHOINTHOTO kene3obeToHa
5.1.14 Pac4yeT TaBpOBOro CEYEHUS1 C MONKOW M3 COOpPHOro anemMeHTa U U3 MOHONUTHOro GeToHa
(pucyHok 5.5) npon3BoadaT U3 YCNOBUI:

a) ecnun rpaHuda CXKaTOWN 30HbI npoxogunT B NOJIKE N3 MOHOJTUTHOIO GeToHa, T.€.

r r
Ry = Ryabe'hpy', (5.24)
pacyeT Npon3BOOAT KaK ANA 3nemMeHTa NpAMOYrosibHOro ce4eHud LLIVIleHOﬁ E:'_jl"II , BbINMOJIHEHHOIO N3

BeToHa 0HOro Knacca (MOHOMUTHOIO), B COOTBETCTBUM C nepeyncriednem a) 5.1.10, npuHnvas A" =

0) ecnu rpaHMua cCxaToW 30HbI MPOXOAMT B Mofke cOOPHOro anemeHTta, T.e. ycnosue (5.24) He
yAoBneTBOpsieTCs 1 cobniogaeTcs ycrosue

Rody = Byobe¥ipd'+ RBpdelhp' + Bpp AT (5.25)

- t
pacyeT No NPOYHOCTU MPOU3BOOAT KaK AnA 3NMEeMEeHTOB NpAMOYrofibHOro ceYeHud LWUPUHOU E;'f Cc
y4yeToM OeToHOB pa3HbIX KIacCcoB U3 yCrioBuA

i

] ; X 2 Y t {
M < Ry (x - ’ngzj{hﬂl - T'f} + Roobplen (i = 05000+ R A1 —a1) (5 06

BbIiCOTy CcxaTon 30Hbl % onpefensioT no dopmyne

R J":l R.sc"qs szbfkfz + R&lbf';zfz
Rydy , (5.27)

B) ecnu ycnosue (5.25) He cobniogaeTcs, T.e. rpaHuLa CxaTol 30HbI NpoxoauT B pebpe, pacyer
BbINOMHAOT N3 YCIOBUS

11



MERMEJI ".32-;:'1 I:.;ED —D,ﬁ;@}-l :I+Rbgf:'-:{'.32}'2 I:.’EED —0,5.;2}'2 i+

S ]+Rscﬂs’(ﬂzm—a{). (5.28)

+R&,1b I(X—.EE}' :I [;Em -
BbicoTy cxxaTon 30Hbl % onpefenstoT no opmyne

_ R.s*’q.s - Rsc"q.sr - R&l(bj?g_:f'l _‘-E;"sg_r}":' - R&zb_f'??}"z

x Rorh . (5.29)
by )
2
f a
TZ22=
) [ / —-‘::
<|€ P\ A o
= =
l-""'f Al
o =,.-:«""_
b

1 - COOPHbIN 3NEMEHT; 2 - MOHOMNUTHbIV BETOH
PucyHok 5.5 - C60pHO-MOHOMUTHBIN 3M1EMEHT C TaBPOBbIM MOMEePeYHbIM CeYEHNEM C NMOSIKON 13 COOPHOro
3MemMeHTa 1 MOHOSUTHOTO Xene3obeToHa
PacyeT BHELIEHTPEHHO CXaTbIX 3/IEMEHTOB

5.1.15 lNpwn pacyeTe NO MPOYHOCTU BHELEHTPEHHO CXaTbiX Xerne3obeTOHHbIX 3NeMeHTOB cnegyet
NpUHMMaTL BO BHUMaHWE CRyvanHbIi SKCLEeHTpueuTeT &, cornacHo 8.1.7 CI163.13330.2012.

5.1.16 PacueT BHELEHTPEHHO CxXaTblX 9EeMEHTOB crnedyeT NpoM3BOAMTb C Y4ETOM BNUSHUSA npornba
Ha UX HecyLyo cnocobHocTb B cooTBeTcTBUM ¢ 8.1.2 1 8.1.15 CI163.13330.2012.

Ons BblymMcneHus koadduumneHTta # xKeCcTKoCTb xene3obeToHHOro c6OPHO-MOHOMNTHOMO dfieMeHTa B
npeaensbHoN Mo NPOYHOCTM cTaauu [y onpeaensioT no popmyrne

D=k T Byl +h, B (5.30)

rae &y - Moayrb ynpyroctu j -ro 6eToHa;
fj- fs - MOMEHT uHepuumn j -ro (7 =1, 2) ceyeHns 6eToHa U NPOAONLHON apMaTypbl OTHOCUTENLHO
oCW, NPOXOAsLLEN Yepes LEeHTP TSKeCTU ceveHnss COopHO-MOHOMMUTHOTO 3fieMeHTa.
5.1.17 PacyeT npsiMOYronbHbIX CEYEHUN C apMaTypoun, COCPeAOTOYEHHOM Y PacTAHYTOM U CXKaTon
g=—t
rpaHeit C60pPHO-MOHOMMUTHOTO 3reMeHTa (pUCyHOK 5.6), MponsBoasaT npyu - k, == cnepytowmm o6pasom:

a) ecnu cobrnogaeTcs ycrnosue

N+R.A < Ryhlpph+ R A (5.31)
12



pacyeT NPoOW3BOAAT Kak Ans CGOPHOro a1eMeHTa, BbiNONHEHHOrO 13 6eToHa oaHOro knacca Ry, U3
ycrnosus

Ne = Rybx(iy — 0,5%) + B, Ay —a") . (5.32)

BbicOTy cxaTonm 30HbI % onpenensioT no dopmyne
N+ Rsﬂs — Rsc-’qsr
r=
Ryb ; (5.33)

r
©) ecnu ycnosue (5.31) He cobniopaetcs, T.e. X = fiﬂ, (pycyHok 5.6), pacyeT Npon3BoaAT C y4eTOM
GETOHOB pa3sHbIX KNMaccoB B CXKATOW 30He 3rieMeHTa 13 yCroBus

Ne = Rybx(iy —0,5x) — (Ryy + Ryo)xploxlly —Hey — 05x) + R A —a’), (534

rope &9 = X— .32}' .
BbICOTy CxaTonm 30HbI % onpenensioT no dopmyne
_ N"‘Rs*’qs - Rsc-’qsr - (REJI - REJE:'E:'E’EE_}"I
Ryrb — Ryyby + Ryaby ; (5:35)

npu & = &ppacyet nponssogsT ¢ yuetom 5.1.9.

X

3
NN A
. f”l_
_ /%( qelE
L~ o
@ = A =
£ 1 4+ =
3 o L

h

1 - COOPHbIN SNEMEHT; 2 - MOHOSTUTHBIN OETOH; 3 - TOUKa NPUIOXEHUS cunbl Af

PucyHok 5.6 - BHeueHTpeHHO-CxaThbI COOPHO-MOHOSTUTHBIN 35IEMEHT C NPSIMOYTOSIbHbLIM MONEPEYHbIM
ceyeHnem
5.1.18 Pac4eT BHEUEHTPEHHO CXaTblX 3MIEMEHTOB C CEYEHUAMMW, NOKa3aHHLIMN Ha pucyHkax 5.1-5.5,
npou3BoaAT:

a) npu &= &g B cootBeTcTBUM € 5.1.10-5.1.14, pobasnsas B dopmynax (5.10), (5.12), (5.14), (5.16),

(5.17), (5.18), (5.20), (5.21), (5.23), (5.24), (5.25), (5.27), (5.29) k npousseaeHwo F... 3HaueHve
npogonsHon cunel A7, a B dopmynax (5.11), (5.13), (5.15), (5.19), (5.22), (5.26), (5.28) npuHumas
M=N2;

6) npu &> Ep, B COOTBETCTBUM C MEpeqMcrieHneM a), 3ameHsisi B (hopMmynax 3HadeHus R Ha

3HavYeHUsa HanpshkeHusa & ; , onpegensemMsle cornacHo 5.1.9.
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PacuyeT BHELEHTPEHHO PaCcTAHYTbIX 3/IEMEHTOB
5.1.19 PacyeT BHELEHTPEHHO pacTAHYTbIX 35IEMEHTOB HA OCHOBE NMpefesibHbIX YCUNNN NPOU3BOAST B
cootBeTcTBMM € 8.1.19 CI1 63.13330.2012 Cc y4eTOM Hanu4ms B CXaToW 30HE 3fIEMEHTOB GETOHOB pPasHbIX
Krnaccos.

Pacuet no NMPOYHOCTU HaA aencrteue nonepeYyHbIX cun

5.1.20 Pacyetr wusrmbaembix COHOPHO-MOHOMUTHBIX 3MEMEHTOB MNpU AEWCTBUMM MOMNEPEYHbIX CUM
Npon3BOAAT Ha OCHOBE MOAENW HakNoHHbIX ceveHun cornacHo CIl163.13330.

Pacdet npousBogaT ana obecnevyeHus MPOYHOCTU 3INeMeHTa MO MNONoce MeXAy HaKMOHHbIMU
CEYEHNSIMN N HAKIMOHHOMY CEYEHMI0 Ha OENCTBUE MOMepeyHbIX Curl, a Takke Ans obecnevyeHus NpoYHOCTH
Mo HaKITOHHOMY CEYEHUI0 Ha AeNCTBME MOMEHTA.

5.1.21 PacyeT No NPOYHOCTU HAKMOHHbLIX CEeYEHUN M3rmbaembiXx COOPHO-MOHOMUTHBLIX 3NIEMEHTOB
Npon3BOOAT B 3aBMCUMOCTM OT WMX KOHCTPYKTMBHOIO pelueHus. [ns pacyeta no HaKMOHHbIM CEeYeHUsIM
COOPHO-MOHONUTHBIE 3MNEMEHTbI PA3aensaTCa Ha ABa OCHOBHbIX TUMa (PUCYHOK 5.7):

1-n TMn - ceveHne COOPHO-MOHOMUTHOrO 3dfeMeHTa MO BbICOTE cocTouT M3 6eToHa cHopHOro
anemMeHTa n MOHONUTHOro 6eToHa (pMCyHok 5.7, a);

2-i TMN - ceyeHMe MO LIMPUHE COCTOUT M3 BeToHa COOPHOro amemeHTa U MOHONMUTHOro 6eToHa
(pucyHok 5.7, 6).

Pacuet CGOpHO-MOHOJ’IMTHbIX NIEMEHTOB MO HAaKINOHHbIM CeYeHUAM Npoun3BoaAT MNMpPU OOWNHAKOBbIX
pac4eTHbIX YCUITUAX NO ABYM CXeMaM pacyeTa:

a) ANns aneMeHToB 1-ro Tna:

- o paboyent BbICOTE 1 NPOYHOCTU 6eToHa cBopHOro anemenTa #gy, £y, Fpg

- no pa6oyeit BbICOTE COEOPHO-MOHONIUTHOTO 3MEMEHTa # M MPOYHOCTU MOHOMUTHOrO GeToHa fipa,
Ry

©0) ons anemMeHTOB 2-ro TUNa:

- no paboueli BbiICOTe CBOPHOrO 3remMeHTa #fjjC yYeTOM LUMPUHBI YYACTKOB CEYEHMUS!, COCTOALLMX U3

6eToHa CGOPHOTO dMEMEHTa M MOHOMMTHOMO 6ETOHA C COOTBETCTBYIOLLEN NPOYHOCTLIO &, Fy, Bpymn &9,

Rya, Fea;

- o paboyen BbICOTE W LIMPUHE CEOPHO-MOHOSIMTHOTO 3rieMeHTa 4, & W NPOYHOCTY MOHOMUTHOIO

GeToHa R&,g, R&,fg.

N3 ykasaHHbIX Bbllle ABOMHbIX PacyeToB MPUHMMAOT Haubornee GnaronpuaTHeld pesynbtat (Gonee
BbICOKYHO HECYLLYIO CMOCOGHOCTB).

5.1.22 Pac4yeT aneMeHTOB Ha AelCTBME NonepeyHon cunbl Ans obecnevyeHust MPOYHOCTU MO noroce
MeXAY HaKMOHHbIMK TpeLmMHamMum nponssoaaT no 5.1.21 13 ycnosus

{= Q&,com ) (5.36)

roe L’- nonepeyHas cuna OT BHELUHEN Harpy3ku, MPUHNMAaeMas B HOPMarbHOM CeYEeHUN Ha PacCTOSHNN He
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MeHee #p OT onopsl;

Q,E;,.:.;.m - nonepe4yHaa cwuna, BOCNpuUHUMaemas CXXaTOM HaKNOHHOM MONocomn Mexay TpewnHamu,

onpegensiemas B 3aBUCMMOCTU OT Tuna COOPHO-MOHOMUTHOrO anemMeHTa (1 nnm 2) n cxembl pacyeta (no
pabouen BoicoTe cOOPHOro anemeHTa unm no paboyen BbicoTe COOPHO-MOHONUTHOIO ANIEMEHTA).

Ona cBbopHO-MOHONUTHOrO 3anemeHTa 1-ro TMna (pUCyHoK 5.7, a) 3HayeHue nonepeyHow Cunbl
Qz;,.:om NPUHMUMAIOT PaBHbIM:

- Npu pacyeTe no paboyen BbICOTE COOPHOro anemMeHTa:

Qb,com = 0,38y bl ; (5.37)
- Nnpu pacyeTe no paboyen BbICOTE COOPHO-MOHOMUTHOIO 3rieMEHTa:
QEJ,-:-:-m = 0,358,300 . (5.38)

Onsi cOOpHO-MOHONUTHOTO anemeHTa 2-ro Tuna (pucyHok 5.7, ©) 3HayeHuMe nonepeyHon Curbl
Q,g;.,mm NPVHUMAaIOT PaBHbIM:

- Npu pacyeTe no paboyer BbicoTe COOPHOro arnemeHTa:

ncom = U3 By + Ryoby Iy ; (5.39)

- Mpu pacyeTe no paboyen BbICOTE COOPHO-MOHONUTHOTO 3rieMeHTa - no dopmyre (5.38).

by by

7% T
2/ 77
T 9 sefee) <
A = - L o
ZER 720N

. 1 _t— =

b ]

a) 6)

a-tn 1; 6 - tMn 2; 1 - cOOpHbLIN 3NEMEHT; 2 - MOHONUTHbIA GETOH

PucyHok 5.7 - Tunbl COOPHO-MOHOMUTHBLIX KOHCTPYKLIMIA
5.1.23 Pac4yeT anemMeHTOB Ha [OelCTBME MoONepevyHon cunbl Ons obecnevyeHust MPOYHOCTU Mo
HaKIOHHOMY CEYEHUI0 NMPY NMOCTOSIHHOW BbICOTE CEYEHUS MO ANVHE 3NIEMEHTA U NONEPEYHOM apMUPOBaHUK
B BMAE XOMYTOB, HOpPManbHbIX K MPOOONbHOW OCWU anemeHTa (pucyHok 5.8), mpoussogdat no 5.1.21 wu3
ycroBwsi

020, +Qs. (5.40)

roe L’- nonepeyHas cuna OT BHELLHEN Harpyski, PacrorioXXEHHON Mo OfHy CTOPOHY OT paccMaTpyBaeMoro

CeueHUs; NPy Harpyake, AeNCTBYIOLLEll MO BEPXHEN rpaHu aNeMeHTa, NPMHUMAIOT 3HaueHne ! B Hanbornee
yAarieHHOM OT OMopbl KOHLIe HAKIMOHHOTO CEeYEHUs;
(% - nonepeyHoe ycunue, BOCNpUHUMaeMoe 6ETOHOM;
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()., - MONepeyHoe ycunve, BOCMPUHMMAEMOE MonepeyHoN apMaTypoi B HAKMOHHOM CEYEHUN.
3HaueHue nonepeyHon cunbl L4 onpeaensioT no opmyre

QE,:ME,.I"C, (5.41)

HO MPUHUMAIOT He MeHee Ly min 1 He Bonee T max

roe ¢ - Hambonee onacHas gnvHa NpoeKkunMn HakKNoOHHOINo ceYvYeHuna Ha npoaoJyibHYHO OCb 3nemMeHTa. I'Ipm

pacnonoxeHnn paccmaTpmnBaemMoro HakrnoHHOro ce4yeHusd BOGNU3n onopbl ANMHY ero npoekuun onpenendrT
KaK paCCTodHMne OT BepPLUNHbI HAaKIMOHHOIo ce4vYeHna 00 onopbl;

M.EJ ) Q.E:l,mm n Q&,max‘ XapaKTepucTtukmn yCVIJ'IVIVI, BOCNpPUHMMaeMbIX 0EeTOHOM B HAKITOHHOM CEYEeHUN,

onpegensiemMble B 3aBUCUMOCTU OT Tuna COOPHO-MOHOMUTHOrO 3anemeHTa (1 unu 2) n cxembl pacyeTa no
paboyel BbicoTe COOpHOro anemeHTa (pucyHok 5.8, a) m no paboyen BbicOTE COOPHO-MOHOMMUTHOIO
anemMeHTa (p1UCyHok 5.8, 6).

3HaueHue nonepeyHomn cunbl s, onpeaensioT no gopmyne

Loy =075 g0, (5.42)

roe o 5, - ycunue B nonepeyHblX CTePXHAX Ha eanHUUy ONUMHBI 3rieMeHTa, onpeaensemMmoe no q)opmyne
- R.SWH.SW

I 5w , (5.43)

T
£[)- ONUHA NPOEKLUMM HAKITOHHOIO CeYeHUs Ha MPOAONbHYIO OCb 3feMeHTa, MPUHUMaeMasi paBHoN « ,

HO He Gonee 2% wnn 2% (B 3aBUCMMOCTU OT CXEMbI PACYETA) U HE MEHEE COOTBETCTBEHHO 1 unn A .

Ansi c6OpHO-MOHOMUTHOIO anemeHTa 1-ro Tmna (pUcyHok 5.7, a) 3HavyeHus ME, ] Q,g,,mm NPUHUMatOT
paBHbIMU:

- Mpu pacyeTe no paboyen BbiIcoTe COOPHOro anemMeHTa (pUcyHok 5.8, a):

My = 15Rybiiy; (5.44)

U win = 0.5 801001 ; (5.45)
- Mpu pacyeTe no paboyen BbICOTE COOPHO-MOHOMNUTHOTO 3rieMeHTa (pucyHok 5.8, 6):

My =1,5Ry2bk5 | (5.46)

Uy win = U.585000 . (5.47)

Ons  c6OPHO-MOHOMWUTHOrO anemMeHTa 2-ro  Tuna (pucyHok 5.47, 6) 3HaveHus My u

Qb,mm NPUHUMAKT paBHbIMU:

- Mpu pacyeTe no paboyen BbiIcoTe COOPHOroO aneMeHTa
2
My =1.5(Rppdn +Rypaby My ; (5.48)

n min = 0.5 (Resdy + Foaln Mgy (5.49)

- Npu pacyeTe no paboyer BbICOTE COOPHO-MOHOMUTHOIO anemeHTa - no opmynam (5.46) n (5.47).

Mpu HanUuMM NPeaBapUTENbHOMO HaNPSHKEHUS B COOPHBLIX dMeMeHTax 3HauyeHus Fg; B dhopmynax
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(5.44), (5.45), (5.48) 1 (5.49) npuHumaloT € y4eToM KoadpuumeHTa iy, , onpegensemMoro Ans CxmmaroLLmx
HanpsbkeHuit cornacHo 8.1.34 CIM 63.13330.2012 npu &y = Fy .

[ns c6OPHO-MOHOMUTHOTO 3riemMeHTa 1-ro Tuna (PUCYHOK 5.7, @) 3HauyeHMs NonepedHon Cunbl L4 He
OOJDKHbI MpeBbIaTh CreayrLwmnx 3Ha4YeHUN:

- Npu pacyeTe no pabo4en BbICOTE COOPHOro anemMeHTa (pUcyHok 5.8, a)

O max = 23Ryl ; (5.50)
- Npu pacyeTe no pabo4en BbICOTE COOPHO-MOHOINTHOIO areMeHTa (pucyHok 5.8, 0)
Un max = 2,98ge200. (5.51)*

* GopmMyna cooTBETCTBYET opuruHary. - MpumevaHme nsrotoeutens 6asbl 4aHHbIX.

[ns c60pHO-MOHOMWUTHOTO 3fieMeHTa 2-ro TUna (PUCYHOK 5.7, 6) 3HaYeHNsi NONepeyYHoNn cunbl L He
[OJIKHbI NMPEBLILLATDL CreayoLWnX 3Ha4YeHWIA:

- Mpu pacyeTe no paboyen BoicoTe COOPHOro anemMeHTa

b = 22088y + Rygaln iy ; (5.52)

- Npu pacyeTe no pabo4en BbICOTE COOPHO-MOHOMUTHOIO anemeHTa - no gopmyne (5.51).

MonepeyHyto apMaTypy y4uTLIBAIOT B pacyeTe, ecnv cobniogaeTcs ycnosue

I sw = Lo win / 2005, (5.53)

roe Q,g,,mm - XapaKkTepucTuka ycunus, onpegensiemas no gopmynam (5.45), (5.47), (5.49) B 3aBMCMMOCTM OT
Tuna cOOpPHO-MOHOMNTHOIO 3fIEMEHTa U CXeMbl pacyeTa;

r“ﬂnj- - paboyasi BbiCcOTa 3afieMeHTa, NpMHUMaemMasi B 3aBMCMMOCTU OT cxeMbl pacyeTa. Mpu pacdeTe no
aboyell BbicoTe CHOPHOro anemeHTa #g; = %1, Npu pacyeTe no paboyeit BbICOTE CHEOPHO-MOHOMUTHOMO
J
anemeHTa #; = .
Ecnn nonepedHas apmaTypa pacnonaraeTcs B npegenax Tonbko COOpHOro anemMeHTa, TO npu
pacyete no paboyen BbicOTE COOPHO-MOHOMWUTHOMO 3NeMeHTa ANvHa <5 , B npegenax KoTopown
YUUTBIBAIOTCS XOMYThI, YMHOXaETCs Ha COOTHOLeHre #pq f fi .

B o6Liem cnyyae pacyeT COOPHO-MOHOMUTHBIX 3MIEMEHTOB NPOU3BOAST ANS PSAA PacMONOXEHHbIX Mo
ANUHE 3IeMEHTa HaKMOHHbIX CeYEeHUI Npu HanGonee onacHow AMHE NPOEKLUN HAKIIOHHOTO CeYeHus ¢ .

JdonyckaeTcsa NpousBOaAWTb pacyeT HaKMOHHbIX CeYeHUA, He pacCcMaTpuBas HaKNOHHbIE CeYeHust nNpwm
onpeneneHnn NonepeyHon cunbl OT BHELUHEW Harpy3ku, cornacHo 8.1.33 CI163.13330.2012 ¢ ydyeTom Tna
c6OpPHO-MOHONUTHOrO 3NemMeHTa 1 cxeMbl pacdeTa (5.1.21).
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a - no paboyen BbicoTe cOOPHOro anemeHTa; 6 - No paboyel BbicoTe COOPHO-MOHONUTHOIO anemMeHTa; 7 -
COOPHbLIN 3NEMEHT; 2 - MOHOSUTHbLIN GETOH

PucyHok 5.8 - PacnonoxXeHue HaknmoHHbIX CeYeHNn AN pasfnnyHbIX CXem pacyeTta
5.1.24 Pac4eT No HaKMOHHOMY CeYeHU0 COOPHO-MOHOMMUTHLIX 3NIEMEHTOB Ha AEWCTBME MOMEHTa
nponseogat cornacHo CI1 63.13330, npy 3TOM TOYKY NPUNOXEHUS PaBHOAEWCTBYIOLLEN YCUITMIA B CXKaToW
30He ONnpeaensoT Kak Npu pacyeTe No NPOYHOCTU HOPMarbHbIX CEYEHU COOPHO-MOHOMNMUTHBLIX 3N1IEMEHTOB.

Pacuet NMPOYHOCTUN KOHTAKTHbLIX LUBOB

5.1.25 Pac4eT NpOYHOCTU KOHTAKTHbIX LUBOB MeXAy COOPHBIM 3N1EMEHTOM U MOHOMUTHLIM BETOHOM Ha
CABUT NPOM3BOAST U3 YCNOBMS

O =0, (5.54)

roe QJ‘ - caBuraroulee ycunue B LiBe oT BHELUHEN Harpy3ku;

(s - NpeaenbHoe caBurarLLee ycunme, BOCNPUHUMaeMoe KOHTaKTHbIM LLIBOM.
Casuraiowee ycunve QJ- OT BHELUHEN Harpy3ku onpegenstoT cornacHo 5.1.26 n 5.1.27.

Caopvrarowee ycunve (s , BOCpUHMMaeMoe LBOM, onpeaensioT no 5.1.28.

5.1.26 Ons ceBobodHO onepTbiXx 6anok M GanoyHbIX MNIAUT pacyeT MPOYHOCTU KOHTaKTHbIX LUBOB
MPOM3BOAAT Y OMNopbl Ha y4acTke Mexady CBOOOAHLIM TOPLIOM 3IEMEHTa W HAKIOHHbLIM ceYeHneM (PUCYHOK
5.9).

Cposuratowee ycunume B WiBe OT BHeELLHEN Harpys3ku onpenensdrT no cbopmyne

QJ’ = (M_Msw)"fz ) (5.55)

roe  Ad - MOMEHT OT BHELWHel Harpyskm B HOpPManbHOM CeYeHUW, MpOXOoAslleM 4epe3 KoHel,
paccmaTprMBaeMoro HakfoHHOIo CeYEHUs Yy CKaTon rpaHn aNeMeHTa;
M, - MOMEHT, BOCMPWHMMaEMbIii MoMepeyHoN apmaTypoii B paccMaTpuBaeMOM HaKIOHHOM

ceYvyeHuu;

Z - nne4yo BHyTpeHHeVI napbl NpoAOJIbHbIX CUIT B HAKITOHHOM CeYeHnn.

MoOMeHT, BOCMNPMHMMAaEMbI MOMepevYHorn apmaTypon B HaKNOHHOM CeyvyeHun, onpegensoT no
dopmyne

M, =05q,0%, (5.56)
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roe o ;- UHTEHCUBHOCTL YCUMNWIA B NONepeYvyHon apMaType, onpegensemas no gopmyne (5.43);
¢ - ANNHA NPOEKLMM HAKIMOHHOIO CeYEHUsI Ha MPOOOSIbHYI0 OCb 3rIEMEHTA.

3/ L4 A Y

[+

1 - cOOpPHBIN 3NEMEHT; 2 - MOHONUTHbIA BETOH; 3 - KOHTAKTHbIW LLOB; 4 - HAKMOHHOE CeYeHne

PucyHok 5.9 - Cxema ansa onpegeneHns pacyeTHON ANMHbI KOHTaKTHOrO WBa y cBo60AHON onopsbl
Mne4yo z npuHuUMaoT paBHbiM 2z = 0,3%; . [OnuHy nosepxHocTW cagura f;; NPUHUMAIOT paBHOM

paccToAHMnio OT Topua J3NnemMeHTa OO0 TOYKU, B KOTOpOVI HaKINMoHHOE ce4yeHne nepecekaeT MNIOCKOCTb,
npoxoasLuyro 4epes FeOMeTpVI‘-IeCKVIVI LIEHTP NOBEPXHOCTU cABuUra:

Ip=l -4, (5.57)

roe fﬂ - paccTosiHMe OT TopLua arnemMeHTa [0 KOHLA HaKIMOHHOIO CEYEHUS Y CXXaToM rpaHu;
;g.sh

fh=c—=22 y
1 }AD - pPacCTtoAHMe OT KOHUa HaKIOHHOINo ce4dYeHua y CXaTou rpaHn OO0 KOHUa NOBEpPXHOCTU

cosura;
%5 - pPaccTOsHME OT reOMETPUYECKOTO LeHTPa NOBEPXHOCTU CABUra 0 CXKaTOM rpaHu aneMeHTa.

I'IpM pacyeTe B obwem Cny4ae paccmaTpuBaroT pdan NOSTIOXKEHUA KOHL|@ HaKSTIOHHOIMo CeYeHus y
cxKaTon rPaHn OTHOCUTEJIbHO TOopuUa 3NneMeHTa, onpeaendemMbiX 3Ha4eHUEM &?D. Hanee, npun pasyiM4HoOM

(bVIKCVIpOBaHHOM NONOXXEeHNN KOHLUa HaKIMOHHOro ce4vYeHunda paccMaTtpuBaloT pdan NOJIOXEHNI Opyroro KkoHua
HaKINOHHOIo ceYvyeHuA (y paCTﬂHyTOIZ rpaHM) npu pa3J'II/I‘-|HOl7I OnnMHe npoekunnm HaKImoHHOro ceyeHna o, B

3aBUCUMOCTU OT KOTOpOVI onpenendarnT OJNHY &'1]_ . Mo nony4eHHbIM 3Ha4YeHUAM £1|:| n &'1]_ onpenenanT
nornoxexHne n OnnHy noBepxHoOCTn casura &'15.;1, a TakKkKe ycunme conpoTtmerieHna casury Q.S.F! . Ansa kaxgoro
NonoXeHUa MOBEpPXHOCTU cABUra onpenensalT COOTBETCTBYHOLWME 3HAYEeHUss MOMEHTOB 4 w© Msw,
casurarowlero ycunua Qj N nNpoun3BogAT MNPOBEPKY MNPOYHOCTU KOHTAKTHOrO wWBa nNpu €ero pasrinyHbIX

nonoxeHusix n3 ycriosus (5.54).

5.1.27 Onsa Hepa3pesHbix 6anok 1 6anoyHbIX MAMT pacyeT NPOYHOCTM KOHTaKTHbIX LUBOB MPOU3BOAAT Y
CcBOBOOAHbIX KOHLEBbIX ONop Mo 5.1.26 M y NPOMEXYTOYHBIX OMOP Ha y4yacTKe Mexay OBYMS HaKIOHHbIMU
CeYeHNsIMW, PacnosioKEHHbIMX Yy ONOpbl U B MNporneTe, B 30HaX, rae AeWCTBYIOT MOMEHThI pasHbIX 3HaKoB
(pucyHok 5.10).
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1 - cOOpPHbLIN ANEMEHT; 2 - MOHONMUTHbLIA OETOH; 3 - KOHTaKTHbIN LLOB; 4 - HAKITOHHOE CevYeHne

PucyHok 5.10 - Cxema ons onpegeneHnsa pac4eTHON AfIMHbI KOHTAKTHOrO LLUBA Y NPOMEXYTOYHOW ONopbl
3HaveHne CcOBUraloLLero yCunms B LUBE OT BHELUHEN Harpy3ku y NpOMEXYTOYHOW OMnopbl onpeaensoT
no cpopmyne

Ml _Mswl + ME _M.SHIE
| 9 ’ (5-58)

Qj =

roe Mjwv M5 - MOMeHTbI OT BHeLLHeil Harpysku B HOpPMasbHbIX CEYEHUSIX, MPOXOASLIMX Yepe3 KOHLb
HaKMOHHbIX CEYEHWIA y CKaTblX rPaHeln aNeMeHTa;
M v M0 - MOMEHTBI, BOCNpUHMMaeMble NoNepeyHoil apMaTypoil B HAKIOHHBIX CEYEHUSX;

EZjNn Zq-nne4u BHYTpeHHeI7I napbl NPOAOJIbHbIX CUIT B HAKITOHHbIX Ce4YeHUAX.

3Hauennss momentoB M.y m M0 onpepensior no dopmyne (5.56). 3HadeHus nred Z U

Z+ NPUHUMAIOT paBHbiMu 2y = U, %y, 29 = 0,34, .

,D,J'IVIHy NOBEPXHOCTN caBura E.S.F! NPpUHNMAIOT paBHOVI PaCCTOAHUID MeXOy TOYKaMu nepecevyeHnd

OBYyMA paccMaTtpuBaeMbiMU HaKINOHHbIMU CeYeHUAMU MIOCKOCTH, I'IpOXOD,FIIJ.I,QVI yepes FeOMeTpVI‘-IeCKI/Iﬁ
LEeHTp NOBEPXHOCTU caBuUra

Isn=l =4 i, (5.59)

roe f;- paccTosiHMe OT CXAaToro KOHLA HaKIOHHOTO CEeYEHMS!, PACTONOXEHHOro Y Onopbl, A0 CXATOro KoHLa
OPYroro HakMoHHOro CeYeHusl, PacnosioXXeHHOro B NporeTe;
{4 M {9 - paccTosiHMst OT CXKaTbiX KOHLOB HAKIOHHbIX CEYEHUA [0 KOHLOB MOBEPXHOCTW CABWIA,

h oha

NPUHMMaeMble paBHbLIMU: i = Cls_hl- fy=cp—=.
P p ; Toy P
Asht . Fspa - PACCTOSHMS OT reoMeTPUYEcKoro LieHTPa MOBEPXHOCTU CABMra [0 CKaTbiX rpaHeil

anemMeHTa;
£1, ©7- ONVHbI MPOEKLNIN HAKMOHHbIX CEYEHUN.

I'Ipvl pacyeTe paccMaTpuBaroT NOJIoXXeHne NpPUOrNnopHOro HakrioHHOINo ce4vyeHmnsa Co CXaTblM KOHLOM Y
onopbl " p4an NOSIOXKEHNN CXKaToro KoHua OpYyroro HaKIoHHOro ce4yeHuAa B nponete, onpegendemMblX

3Ha4YeHnem i1|:| . [Hanee, npu (*)MKCMpOBaHHOM NONIOXKEHNUN CXaTbIX KOHLOB HAaKMOHHbLIX CEYEeHUN,
paccmaTpumBaroT pAan NOSOXEHNN PaCTAHYTbIX KOHLIOB HaKIOHHbIX ceveHumn npu pasanHoﬁ AnnHe unx
I'IpoeKLl,I/II7I i N Cg9, B 3@BUCUMOCTU OT KOTOPLIX onpenendarT ANvHbI .!-?1 n .&'12. Mo nony4eHHbIM 3Ha4YeHNnAM
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in, {in {7onpenensioT nonoxexue v AnNMHY NMOBEPXHOCTW CABUra {s;p U yCUNWE COMPOTUBIIEHUSI COBUrY
{/:n . Ons Kaxgoro nosioXeHUst NOBEPXHOCTU CABUra OMpeaesnsioT COOTBETCTBYIOLUME 3HAYEHUS MOMEHTOB
My, Mo, M, M0, couraowero yeunus QJ- 1 NPOM3BOAAT NPOBEPKY NPOYHOCTU KOHTAKTHOrO LUBA

NpuW ero pasnuyHblX NONOXeHusx n3 ycrnosus (5.54).

B cnyyae, ecnu ycnosue (5.54) He ynoBneTBopseTcd, Heo6Xxo0aAMMO nNpeaycMaTpuBatb MEPONpUSTUS
Nno yBENMYEHWIO COMPOTUBISIEMOCTM COBUIY KOHTAKTHOMO LWIBa. JTO MOXET OblTb JOCTUIHYTO 3a CYeT:

YBENUYEHNs1 PaCYETHONM LUMPUHBI MOBEPXHOCTW casura ., BKNOYeHUs B paboTy Ha cpes nonepeyvHblx
LUNOHOK UK YBENNUYEHNS OUCTIEPCHOCTU M NPOLIEHTA NONEPEYHOro apMMpPOBaHWS.

5.1.28 I'Ipep,eanoe casurawulee ycunme, socnpmHimaemoe HeapMmnpoBaHHbIM KOHTaKTHbIM LLIBOM 3a
CYEeT cuenneHna n MexaHn4ecKkoro 3auenyieHna, onpeaendtoT no cbopmyne

(sh b =¥o,sh R 5 | (5.60)

rae ¥a sh, j - KOSMPULMEHT, NPUHAMAEMBIN PaBHBIM;
0,5 - onsa HeobpaboTaHHbIX LWBOB (rrnagkasi NOBepXHOCTbL COOpHOro 6eToHa);

1,0 - onsa ob6paboTaHHbIX LWBOB (LUepoxoBaTas NOBEPXHOCTb COOPHOro 6eToHa);

Rg,f - pacyeTHOe COMpPoOTMBMEHME pacTshkeHuio ana  OeToHa  HauMMeHblUero  kracca
COOPHO-MOHOMUTHOW KOHCTPYKLNW.

Ay ; - NnowWak KOHTAKTHOTO WBA, NpuHMaemast pasHon A ; = Isplsp,

roe &y - pacyeTHas WpUHa NOBEPXHOCTU CABUra, NpUHUMaemas cornacHo 5.1.33;
{.p- pacyeTHas AnvHa NOBEPXHOCTW CABWra, NPUHMMaemMas cornacHo 5.1.26-5.1.27.

lMpepenbHoe casurawoollee ycunve, BOCMPUHUMaeMoe MornepeyHon apmaTypon, nepecekarowen
KOHTaKTHbIN LWOB, onpegenstoT no dopmyne

Qsh,.s = Vab,sh,j Ry - R.:y‘ M -’qﬁ,j ; (5.61)

roe sk, sh, j - KOAMOULMEHT, NPUHUMAaEMbI pasHbimM 1,0 (MI'Ia)‘1 ;

As

Jqfw_ - K0O3(hULMEHT apMUPOBAHNST KOHTAKTHOTO LUBA;

|-'L.s,_jl' =

ﬂbﬁ- - Nnowaab KOHTAKTHOrO LWBa, NPUHMMaeMasi CornacHoO ykasaHusm kK coopmyrne (5.60);
ﬂSJ - NnoLiaab NonepeyHoro ceYeHnsa apmaTtyphbl, NnepecekaroLen nnowanb KOHTaKTHOrO LWBa Ab,J ;

Ky - pacyeTHoe  COMpOTUBIIEHWE  pacTsKeHUIO Ans  6GeToHa  HaWMeHbLuero  Knacca
CGOPHO-MOHOSUTHOM KOHCTPYKLWK;

Rﬁj - pacyeTHoe COMPOTUBIIEHNE PaCTSHKEHUIO AN apMaTypbl, NepecekatoLLeit Nowaab KOHTaKTHOro
LwBa.

lMpenenbHoe caBurawowee ycunve, BOCMPUHMMaeMOe apMUPOBaHHbIM KOHTAKTHbIM LUBOM (PUCYHOK
5.11), onpegenstoTt no opmyne
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Q.sh,sb = Q.sh,EJ + Vooshj Q.sh,s ; (5.62)
HO NPUHUMAKT He Gonee 2 Rz 5,

rae &sns, Csn s - onpeaensior no dpopmynam (5.60) u (5.61),
Vh,sh,j Ry, -’qfa,; - cM. popmynbl (5.60) n (5.61).

Fen bgh
; i
7 i S
/( [
Sw | 5w / hﬁ‘““‘mi.—f'" .
5 P\ \\

1 - COOPHbBIN ANEMEHT; 2 - MOHONUTHLIN BETOH; 3 - KOHTaKTHbIV LIOB; 4 - HAKNOHHOE CeYeHne

PucyHok 5.11 - Cxema gnsi onpegenenns capuratownx yCUnumn, BOCNpMHMMaeMbIX NonepeYyHon apmaTypon
B KOHTa@KTHOM LLUBE
Mpu HanUuMM LWINOHOK, PacnONOXEHHbIX ONepeK HamnpaBfieHWs YCUNust caBura, npegenbHoe
cABurarollee ycunme, BOCNPUHMMaeMOoe KOHTaKTHbIM LLIBOM (PUCYHOK 5.12), onpeaenstoT no hopmMynam:

Csn = EREJg'bn;njH; (5.63)

sin = Rabplyn (5.64)
N NPpUHNMaKT MEeHbLLUEee 3Ha4YeHune,

roe R,EJJ-', R,Egg - pacyeTHble COMnpoTuBIIEHNA, COOTBETCTBEHHO, CXaTU N PaCTAXEHUo OeToHa LUMNOHOK
cGopHoro 3MeMeHTa W LUNOHOK M3 MOHOSUTHOIO 6EeTOHa;

,_E;.n , .sﬂn , ji’?,i'" LnpUHa, BbiCOTa U AJfIMHa LUNOHOK, COOTBETCTBEHHO;

# - YMCNOo LWMNOHOK, BBOAMMOE B pacyeT U NnpuHMmMmaemoe He Gonee TpEX;

)

e < =

L' e v vas v Y

1 - cOOPHBIN 3NEMEHT; 2 - MOHONUTHBIA OETOH; 3 - KOHTAKTHBIN LLOB; 4 - HAKMOHHOE CeYeHne
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PI/IcyHOK 5.12 - Cxema gnsa onpeaeneHna capuraroLmnx yCI/IJ'II/IIZ, BOCMNPUHMMAEMBbIX LLUMOHKaMMN B KOHTAKTHOM
wiBe
I'IpM ydyeTe LUNOHOK B pacyeTax KOHTaKTHbIX LWBOB COMPOTUBIIEHNE LWWBa COBUTY 3a CHeT cuenjieHna un

MeXaHM4eCcKoro 3auenneHns Qsh,.gj no gopmyne (5.60) He yunTbIBatOT.

Mpy pacyeTax apMMPOBaHHbIX KOHTAKTHbLIX LUBOB CO LUMOHKAMM HECYLLYO CMOCOOHOCTb KOHTaKTHOMO
lWBa Ha COBUI MPUHMMAIOT PaBHOM CyMMe ABYX NpedenbHbIX YCUIUNA Q.sh,.s Z Qsh,n, onpegensembix
COOTBETCTBEHHO No chopmynam (5.61) n (5.63) unun (5.64)

Q.sh,.sn = Q.sh,.s + Q.sh,n . (5.65)

Mpn 9TOM, K MEHbLUEMY 3HAYE€HWUI MpenenbHOro ycunus Qsh,s nnu Qsh,n BBOAAT MOHMXaOLLMIN
Ko3ahpumLmeHT, paBHbin 0,5.

I'Ipep,eanoe capurawuiee ycunue, BOCNpMHMMaemMoe KOHTaKTHbIM LWBOM 3a CYeT cuenieHud,
MexaHM4ecKoro 3auenneHns n obxatus 6eToHa, onpegenarT no cbopmynaM:

npu
0= 204
TN, S =Lyt YV (5.66)
npwu
04 <og
T, T G =Cap T 0AY N (5.67)
npu
« =
o= N, =L 0 =0 Y (g — M) (5.68)

roe N_j" - CXnumMmawlulee ycunue, ﬂeVICTByIOU_Lee Ha KOHTaKTHbIN LLOB OT BHELLUHEWN Harpy3ku;

Qsh,,g, - npegenbHoe cAaBurawwee ycunue, onpegensT no gopmyne (5.60) nnu, npu Hanuyuum
apmartypsl, no opmyne (5.62);

N, - npegensHoe cxumarollee yeunue, onpeaensiemoe no 5.1.29;
?jw - k03 pULMEHT, NpMHUMaembli paBHbiM 0,65, a ona ocobbix crnyyYaeB, TPEOYHOLWMX ONbITHOMO
000CHOBaHUS - NO pe3ynbTaTam NPSAMbIX SKCNEPUMEHTANbHbIX MCCNeS0BaHWMN.

5.1.29 Pac4yeT KOHTaKTHbIX LLUBOB Ha CXXaTune Npou3BOAST U3 YCrNoBUS

j-.,rj. =N, (5.69)

roe f"{i.- - CKMMaloLlee ycunme, OencTByIoLLee Ha KOHTaKTHbIN LLOB;

Ny - npegenbHoe cxuMmalollee ycunve, BOCMPUHMMAEMOE KOHTAKTHbIM LUBOM, ONpedensioT no
dopmyne

Nop =By dy ;. (5.70)

Ons ApMUPOBaHHbIX KOHTaKTHbIX LWBOB nMpeaernbHoe CXuMarllee ycunue, BOCNpUHUMaemoe
KOHTaKTHbIM LLIBOM, onpeaenarT no cbopmyne
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Ny = REJ-AEJ,J' + R.scﬂ.s,j . (5.71)

B cdopmynax (5.70) n (5.71):
ﬂb,j - Nnowaab KOHTAKTHOrO WBa, NpMHMMaemMasi cornacHo 5.1.28;

R,g, - pacyeTHOe COMpOTMBIIEHWE CxXaTuo Ans 6eToHa HauMMeHbluero krnacca cO6opHO-MOHONMUTHON
KOHCTPYKLMK;

K, - pacyeTHoe COMPOTUBIIEHME CXaTWIO NS apmaTypbl, Nepecekalrolei nnowanb KOHTaKTHOro
wBa;

ﬂs,j - NnoLaab NonepeyHoro ce4YeHns apmaTtypbl, NnepecekaroLen nnoLaab KOHTaKTHOrO LWBa Ab,j .
5.1.30 PacyeT KOHTaKTHbIX LLUBOB Ha pacTshKeHne Npon3sBoaaT U3 yCrioBus

N; =Ny, (5.72)

roe N_j" - pactarmeamwLlee ycunume, D,eVICTByIOLLI,ee Ha KOHTaKTHbIN LLOB;

Njh,f - NpeAenbHoe pacTArMBarLlee ycunme, BOCIPUHNMAEMOE KOHTAKTHBIM LLIBOM M Onpeaensiemoe
no popmyne

Nops ="Vor j Ry 1, (5.73)

roe -f‘gg,,j - Nnowaadb KOHTAKTHOrO WBa, NpMHMMaemMasi cornacHo 5.1.28;

Rp; - pacyeTHoe  COMPOTMBIIEHWE  pacTskeHUIo Ans  GeToHa  HauMeHbluero  Kracca
CGOPHO-MOHOUTHOM KOHCTPYKLWK.

Tbt, j - KOIPPUUMEHT, NPUHUMAEMBI paBHbIM 0,25 - Anst 06paboTaHHbIX LWBOB, 1 PaBHLIM HyNto - Ans
HeobpaboTaHHbIX LUBOB.

Ons ApMUPOBaHHbIX KOHTAaKTHbIX LWBOB nMpedernibHoe pactdarmearouiee ycunue, BOCNpUHUMMaemoe
KOHTaKTHbIM LLIBOM, onpeaenarT no cbopmyne

Nsh,f = R.sﬂ.s,j ; (5.74)

roe K - pacyeTHoe COMPOTUBIIEHME PACTSHKEHMIO AS1S apMaTypbl, Nepecekarolen niowaab KOHTaKTHOro
wBa,
ﬂs,j - nnolanb NonepeYHoro CeYeHns apmaTypbl, NepecekaroLLei nNrnoLanb KOHTaKTHOro LWBa Ab,,r' .

5.1.31 PacyeT KOHTaKTHbIX LWBOB Ha COBMECTHOE AENCTBUE COBUraloLMX U pacTArMBatoLmnX yCUnum
Npon3BOaAT U3 yCroBus

iy Mg
Con Mg (8.75)

roe f"{i.-, QJ.-- pacTarvealrowee v casuratollee ycunuda, OenCcTBYHOLWME Ha KOHTaKTHbIN LWOB OT BHELLHEN

Harpysku. 3HauyeHune QJ- npuHumMaroT no 5.1.26-5.1.27;
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Qsh - NpefensHoe caBuralLlee ycunue, onpegensemoe no 5.1.28;
N_gh’f - NpeaensHoe pacTarnBatoLlee ycunue, onpegensemoe no 5.1.30.

5.1.32 PacuyeTHylo WMPUHY MOBEPXHOCTU caBura &., onpedensioT B 3aBUCMMOCTM OT Xxapakrepa
KOHTaKTHOrO LLUBa, NIIOCKOro unun pedpuctoro (pucyHok 5.13).

Mpu MIIOCKOM KOHTAKTHOM LWBe (PUCYHOK 5.13, @) pacyeTHylo WUpUHY £.p NPUHUMAIOT PaBHOIA

LUMPUHE KOHTAaKTa B MECTE COMpPSHKEHUS COOPHOrO 3rIeMeHTa M MOHONMUTHOTO BeToHa: &g =& .

Mpy pebpuctomMm KOHTAKTHOM LIBE C MNPOAOSfbHbIM pPEBpoOM 3HAYeHMe pacyeTHOM LUMPWHBI
A NPUHUMaKOT No HaubBonee OMacHOW (MUHUMANbHON) NOBEPXHOCTM CABUra: MO BCEN MOBEPXHOCTY

KOHTakTa (puCyHoKk 5.13, 6), #.5=4+2%.1, unm no noBepxHOCTU, BKMIOYAKOLLEN NOBEPXHOCTb KOHTaKTa W

MOHOSNTHBIN 6ETOH (PUCYHOK 5.13, B, 1), & =& unmn &y =5 — & + 2k,

PacueTHOEe MOMOXeHWe KOHTAKTHOrO LBa MO BbICOTE dNeMeHTa #.j MPUMHUMAIOT Ha ypoBHE LieHTpa
TSKECTU KOHTYpa pacyeTHOW NOBEPXHOCTU cagura (pucyHok 5.13).

NNA

2)

1 - cOOPHbIN 3M1EMEHT; 2 - MOHONUTHbLIA BETOH; 3 - NITOCKOCTM CABUra; 4 - KOHTAKTHbIN LLOB
PucyHok 5.13 - Cxema pacnonoxeHusi NOBepXHOCTEN CcABUra Anis pacyeTa niockoro (a) n pedpucrtoro (6-r)
KOHTaKTHbIX LLBOB

PacueTt Ha npogaBnuBaHue

5.1.33 Pac4eT Ha npoaaBnunBaHue Nnockux xene3obeToHHbIX COOPHO-MOHONMMUTHBIX KOHCTPYKLUUIA NANT
(pucyHkn 5.14-5.15) BbinonHaAwT cornacHo 8.1.46-8.1.52 CIN 63.13330.2012, npuHuMasa B pacyeTHbIX

3aBUCUMOCTAX 3HA4YEHNE pacy4eTHOro conpoTnBieHnsa 6eToHa Rbf PaBHbIM:
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Ry = Rpprky (5.76)

roe Ky - pacueTHoe conpoTuBneHne 6eToHa CGOPHOTO aNIeMeHTa PacTsHKEHUIO;

kf - KoahpmumeHT ycnosui paboThbl, y4UTbIBAKOLLMIA COBMECTHOCTb paboTbl cbopHOro GeToHa u
MOHOJSIMTHOrO y4acTka 1 onpeaensieMblii no popmyne

kf =dy +dadp, (5.77)

o= Ry
1As Ry

REJﬂ - pac4yeTHoe cornpoTtuBlieHne 6eToHa C60pHOFO ANeMeHTa pacCTAXEHUIO;

REJTE - pac4eTHOEe conpoTmBIieHne ©eToHa MOHONUTHOrO y4dacTKa pacCTAaAXeHUIo.

Mpy pacnonoXxeHnM MOHOMUTHOrO y4acTka HenocpeACTBEHHO Mo MIOLAAKoM Mepefayun Harpysku
(prcyHOK 5.14) K0adpULMEHTBI & U &3 NPUHUMAIOT PaBHBIMU:

51:E:M 5, )

moom o Ry

Mpu pacnonoxeHun cCOOPHOro 3fniemMeHTa HENoCPeACTBEHHO NoA MNMOWAOKoM nepedadn Harpysku
(PrCYHOK 5.15) KO3PDULMEHTBI & U &5 NTPUHUMAIOT PABHBIMU:

Ay hy _M-a

5 =L §,="2

oo Ry o

roe .&3]_ ) .332 - BbICOTaA, COOTBETCTBEHHO, CGOpHOI’O anemMeHTa N MOHOJTIUTHOIO y4acCTKa;

.'EED - pa6oqa;| BbICOTa nonepe4vyHoro cevYeHuns.

b

Mnclaaxa nepaaaqdd
Mupamuga

"'o.lr / HADY3KM
NPOOAANWEIHMA nﬂ,lz E hﬂj'z
2 /i

%77 R
Lr__..--""'f {,//\ \\\ =

rd

\hltnuauuﬁ pacHETHLIA KOHTYD
NONEPEMHOND CEYEHWA

1 - C6OPHbIN ANEMEHT; 2 - MOHOMNMUTHbIN BeTOH; # '= A —u

PucyHok 5.14 - Cxema gns pacyeTta Ha NpodasfiMBaHUM MpU pacnosioXeHMN MOHOMUTHOIO yyacTka
HenocpeACTBEHHO Nof NroLwaakon nepeaayn Harpysku
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b

Mnowanxa nepaaa3M
Mupamuaa Ay / Harpy3am
npogaaneaHMs nullz M F hﬂlz
y V4

e /s N
1 f/ i\ ) \\ 1 <
2 L
\‘.ﬂ"t:nuﬂHuﬁ PACHETHBIA KOHTYP
MoNEpeYHoMN CEYEHHA

-
L]

1 - CBOPHbIN ANEMEHT; 2 - MOHOMMUTHBIN BETOH; fiy'=fi—u

PucyHok 5.15 - CxeMa anst pacyeTa Ha NpoJdaBnvBaHUM Npu pacnonioXeHnn c6opHOro anemeHTa
HernocpeACTBEHHO Mo/ NIIoLLaAKoM Nepeaayn Harpysku

5.2 PacueT no npegenbHbIM COCTOSAHUSIM BTOPOW rpynnbl

5.2.1 Pac4eT COOPHO-MOHOSIUTHBIX 3fIEMEHTOB MO MpedefbHbIM COCTOSHWUAM BTOPOW Tpymnnbl
BbInonHsAwT cornacHo Cl 63.13330 n HacToswemy cBody npasun.

5.2.2 PacuyeTbl Mo npedenbHbIM COCTOSIHASIM BTOPOM TPYNMbl BKMHOYAOT pacyeT Nno oGpas3oBaHuio
TPELMH, HOopMarbHbIX K MPOAOSIbHOM OCKM 3rfieMeHTa, pacyeT MO PackpbITUIO TPELMH W pacyeT no
AecdopMaumsiM cGOpHO-MOHONUTHBIX 37IEMEHTOB.

Pacuyet no o6paaoBaHmo TPEeLWWH, HOpMaJibHbIX K HpO,ﬂOﬂbHOVI OCU AnemMeHTa

5.2.3 PacyeT no o6pa3oBaH1io HOpMarbHbIX TPELUH NPON3BOAST U3 YCNoBMS

M=M,,, (5.78)

roe  Af - u3rmbarowmin MOMEHT OT BHELUHEW Harpy3kum OTHOCUTENbHO OCW, HOpMarbHOM K MIIOCKOCTU

OEencTBMs MOMEHTa 1 I'IpOXO,EI,FILLI,el7I Yyepes3 UEeHTpP TAXeCTU npuBeaeHHOro nonepe4yHoro ce4eHmnd arnemMmeHTa.
3HaveHne narnbatowero MOMEHTa npuHMUMaroT paBHbIM cymmve narnbaroLmx MOMEHTOB B
C60pH0-MOHOJ‘II/ITHOIZ KOHCTPYKUUM OT Harpyasok, ﬂeVICTBYIOU.lMX, COOTBETCTBEHHO, OO W noclne Ha6opa

MOHOMUTHbIM GeTOHOM 3afaHHol npouHocTv: M = My + My ;

M. - uv3armbalowmin  MOMEHT, BOCMPUHWMAEMbII HOPMasibHbIM — CEYEeHWeM dnemMeHTa  npu
obpa3oBaHMM TPELLUH.

5.2.4 WNarmbawowmin momeHt M ... npu oBpazoBaHuu TpewwH B ob6LEeM cryyae onpenenstoT Mo
[+
HenvHernHon aedopMaLMOHHON MOAeNn cornacHo 5.2.7.

Onsi  3nemMeHTOB NpPSIMOYroflbHOro, TaBPOBOrO WNW  [BYTaBPOBOrO CEYEHWss C apmaTtypon,
pacrnofioKEHHON Yy BEPXHEM W HWXKHEW rpaHer, MOMEHT TPEeLMHOOOpasoBaHUs C Y4YETOM Heynpyrux
aedopmaumii pactaHytoro 6eToHa ponyckaeTcs onpegenate cornacHo 8.2.10 CIM 63.13330.2012 wu
HacTosILLLEeMY CBOAY NpaBuil.

MoMeHT o6pa3oBaHusa TpeLLMH C y4ETOM Heynpyriux aedbopmaunii pacTsiHyToro 6eToHa onpeaensitoT
no popmyne

Moy, = R&f,serlwpi * Ne, (5.79)

27



roe R.ng,sg;rl - pacyeTHOe 3HadeHWe NpPOYHOCTM OeToHa Ha pacTskeHue (ONns NpeaenbHOro COCTOSIHMSA
BTOPOW rpynnbl) Ans c6opHOro anemeHTa, onpegensemoe cornacHo CI163.13330;

WPI - ynpyronnacmqecmﬁ MOMEHT COMNpPOTUBIIEHUA CeYeHnda And Kpa|7|Hero PacTAHYTOro BOJIOKHA
6eToHa, onpegensiembini no 8.2.10 CI 63.13330.2012;

£, - PacCTOsiHWEe OT TOYKW MPUNOXEHUS MPOAOSILHOW Cuibl A (PAcCNONOXEHHOW B LEHTpPe TSHXKecTu

NPMBEAEHHOrO CeYeHUsl dneMeHTa) A0 SAPOBOM TOYKW, Haumbonee yaaneHHOW OT PaCTAHYTOW 3OHbl,
TpewmHoobpasoBaHne KOTOPOW NPOBEPSAETCS, OoNpeaensT cornacHo 5.2.5.

B dopmyne (5.79) 3Hak "nnioc" npuHMMaloT Npyu CKMMaloLen npogonsHon cune AF, "MuHyc" - npu
pacTsrmBatoLwen cune.

5.2.5 PaccrosHune &, onpegensawoT no copmyne (8.124) CI 63.13330.2012, B koTopon Ans
onpepeneHna 3HadeHna ynpyroro MOMeHTa conpoTuBiieHna npnBeaeHHoOro ce4eHud no paCTHHyTOVI rpaHu
W24 MPUHAMAIOT CREayoLLME 3HAYEHNS TEOMETPUYECKUX XapaKTEPUCTUK CEYEHUS:

lied - MOMEHT MHEpUMM MpUBEAEHHOrO K COOpPHOMY GETOHY MOMEepPeYHOro  CeyeHust
COOPHO-MOHOMWUTHOIO AIEMEHTa OTHOCUTESBHO €0 LIEHTpa TAXECTU, onpeaensieMbiv no opmyrne

I:l‘ﬂri:"'rfll +f&,2ﬁ2 +f5651 +f5r0'.',1, (580)

rae {p, fwa, Iy, I;'- MOMeHTBI MHepuMM CBOPHOrO aneMeHTa M MOHOMUTHOrO GETOHA, PacTAHYTOI
apmaTypbl ¥ CXaTol apMaTypbl COOTBETCTBEHHO;

Aoq - nnowags npuBeseHHoro kK 6eTOHY COOPHOMO  aieMeHTa  MOMEpeyHOro  CeyeHus
cHOpPHO-MOHONMUTHOIO 3NIeMeHTa, onpeaensemas no dopmyne

g =+ Ao tAo+ Ay, (5.81)
oy = &
1= E_.E:ul_ K09 PULIMEHT NpuUBEaeHNs apMaTypbl K 6ETOHY CBOPHOrO 3MeMeHTa;
o
oy = 202

EEJI - KOSd)d)VILI,VIeHT npuneBeaeHnAa MOHOJIMTHOIO OeToHa Kk 6eTOHy CGOpHOI’O ANieMeHTa;

A, 4, A, A'- nnowaan nonepeyHoro ceveHns cGOPHOTO 1 MOHOMMUTHOMO GETOHA, PACTSIHYTOM U
cXaToil apMaTypbl COOTBETCTBEHHO;

_Sf,red
= Ard - paccTtoaHne OoT Hanbonee pPacTAHYTOro BOJIOKHa OeToHa [0 LUeHTpa TAXeCTHn
g

npmeegeHHoro nonepevyHoro ce4eHnda anemMeHTa.
3necb Sf,md - CTaTU4eCKMn MOMEHT nroLwaau npunBeaeHHoro K 6eTOHy C60pHOFO anemMeHTa
nonepe4yHoro ce4vyeHud C60pH0-MOHOJ'II/ITHOFO anemeHTa OTHOCUTENbHO Haunbonee PacCTAHYTOro BOJIOKHa

OeToHa.

MomeHT conpoTuBneHuna I’E‘gd 0OnyckaeTcd onpenendartb 6e3 y4vyeTa apmMaTtypbl.

5.2.6 Yeunue M., npu 06pasoBaHmm TpeLLWH B LIEHTPAnbHO PacTsAHYTLIX 3NEeMeHTax onpeaensioT no
dopmyne

jl"r-:r-: = -‘qmdp‘bf,serl . (5.82)
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5.2.7 MomeHT 0bpa3oBaHns TPELLUMH HA OCHOBE HENUHENHOW aedopmaLMOHHON MOAENN onpeaensoT
no 6.1.24 n 8.1.20-8.1.30 CI 63.13330.2012 n 5.1.6, HO ¢ y4yeTom paboTbl 6eTOHa B pacTAHYTOW 30HE
HOpManbHOro CeyeHud, onpeaensieMon anarpamMmMon COCTOsIHMS pacTsHyToro 6eToHa cornacHo 6.1.22 CrI1
63.13330.2012. PacyeTHble XxapaKTepUCTUKN MaTepManoB NPUHMMaT 4518 npefenbHbIX COCTOSAHUN BTOPOU
rpynnei.

3Hauenne A ... onpenensioT U3 pelueHus CUCTEMbl ypaBHEeHWiA, npueedeHHbIX B 8.1.20-8.1.30 CI1

63.13330.2012, npuH1Masa oTHOCUTENbHYIO AedopMaumnio 6eToHa Zaf ay Y PACTAHYTON rpaHN danemeHTa oT
OEeVCTBUSI BHELUHEW Harpy3ku, paBHOW MpedefibHOMY 3HaYyeHWo OTHOCUTENbHOM AedopMaumu 6eToHa npu
pacTsxeHun EZg; i , onpeaensemomy cornacHo 8.1.30 CIN 63.13330.2012.

Pacuyet no PacCKpbITUIO TPEeLWWUH, HOpMalbHbIX K HpOAOHbHOﬁ OCU KOHCTPYKLUU

5.2.8 CBOpPHO-MOHOMUTHbIE KOHCTPYKLMM pPacCYMTbIBAIOT MO PacKpbiTUIO TpewuH B COOpPHbIX
anemeHTax, HopMarbHbIX K MPOAONbHON OCU KOHCTPYKLIMN.

5.2.9 PacyeT no packpbiTMIO TPELUMH BbINOMNHAIOT B cooTBeTcTBMM € 8.2.5-8.2.7, 8.2.15-8.2.18 CI1
63.13330.2012 n 5.2.10, 5.2.11.

5.2.10 LWwupuHy packpblTus HOpMarbHbIX TPEeWwWH ... onpedenstoT no dopmyne (8.128) CIl

63.13330.2012, npu 3TOM 3HAYEHWUS HAMPSHKEHUI T ; ONPeaensioT no opmyne

M- Ny

s Az (5.83)

NpUMHUMAas B HEW cnefyoLlime 3HavyeHns nrnbarLwmx MOMEHTOB 1 NPOAOSbHbLIX CUI B COOPHO-MOHOMUTHBIX
KOHCTPYKUMAX:
- Npu gencTeum n3rnbaroLwmx MOMeHToB (pUcyHok 5.16, a):

M:Ml +NP€DP+M2+Mf +Nf(.320—y{g:|; (5.84)
Nios :NP +Nf; (5.85)
- Npy AEACTBUU U3rnbaroLLMx MOMEHTOB M NPOAOSIbHBLIX Cun (pUCYHOK 5.16, 6, B):
M:M1+NPEDP+NQE+Mf +Nf(.320 —_}’ﬂ:l; (5.86)
New = NP + ANy + Nf ) (5.87)
3Hak "nnoc" neped  3HaYEHWEM CUnbl .E"Jg CTaBAT, €CnNM OHa CXumawwias, "MuHyc" - ecnu

pacTarusaoLLas.
B dpopmynax (5.83-5.87):

Z - paccTOsiHMe OT LEeHTpa TsbKeCTM Nnowaan CedYeHuss apmatypbl 5 OO TOYKU MPUNOXEHUS

paBHOOEMNCTBYIOLLEN YCUIUIA B CKATOW 30HE CEeYEHUST KOHCTPYKUUM HaZ TPELLMHON, onpeaensieMoe corfacHo
8.2.16 ClN 63.13330.2012.

_}’rz - paccTtoAaHune OT UeHTpa TAXXeCTU MOHOJTUTHOIo OeToHa Oo ero Kpal7IHI/IX CXaTblX BOJTIOKOH;

Mf, Nf— (PMKTUBHbIE BHELUHWE YCUNUS, paBHble MO 3HAYEHWUIO M MPOTMBOMONOXKHbIE MO 3HAKY
BHYTPEHHUM, KOTOpble AOMKHbl 6bin Bbl BO3HUKHYTL B MOHOSIMTHOM GeTOHe B MpeanonioXeHuu, YTo noja
OENCTBMEM CUN Np n M ator GetoH (nocne HaGopa 3apaHHON MpoYHOCTM) Aedopmuposarncs 6bl (6e3
CONpoTUBMEHUS) BCcrnesd 3a 6eToOHOM COOpPHOro anemeHTa, onpeaensitoT No hopMynam:
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1
Mf = 0,8505,2&'51 fg[ ]1; (5.88)

¥

1
Ny = D,Bﬁczgﬂmﬂg(ﬂz—yg)(;l +Gz:1052ﬂ2, (5.89)

1
roe [; . KpyvBM3Ha COOPHOro anemMeHTa K MOMEHTY npuobpeTeHuss MOHOMUTHbIM GEeTOHOM 3adaHHON

NpPoYHOCTK, onpegensiemas B cooTtBeTcTBUM ¢ 8.2.23-8.2.25 CI1 63.13330.2012 kak gns ydvactka 6e3
TPELLMH B PACTSHYTOWN 30HE;

Tp) - HANpsxeHns B Hanbonee obxaTbix BOMIOKHaxX COOPHOro sanemMeHTa K MOMEHTY npuobpeTeHus
MOHONUTHbLIM BETOHOM 3a4aHHOM NPOYHOCTU, onpeaensieMble B cooTBeTcTBuM ¢ 9.1.11 CIM1 63.13330.2012;

Eya
Oy = —=
2 By - KO3(hPMLMEHT NpnBEAEHMNS MOHONUTHOrO 6eToHa K 6eTOHy COOpHOro anemeHTa.

5.2.11 TMpn NpPUNOXeHUN BHELUHUX Harpy3ok A0 NpUobpeTeHUst MOHOSMUTHbIM GEeTOHOM 3adaHHOM
MPOYHOCTU CO CTOPOHbI PACTAHYTbIX BOJIOKOH JoMycKaeTcs obpa3oBaHWe HOpManbHbIX TPELWMH B COOPHOM
anemeHTe. B aTOM cny4yae LWMPYHY packpbiTUA HOpMaribHbIX TPELMH NPU HanMyunyM HadanbHbIX TPELLWH B
cOOpHOM anemeHTe onpeaensaoT no gopmyne

e
Bope = crc1(1+ ﬁ} (5.90)

rAe a1 - LWUMPMHA PaCKpbITUA HayalbHbIX TPELWMH K MOMEHTY MpuobpeTeHnst MOHOMWUTHbIM GETOHOM
3a4aHHON NPOYHOCTU, onpeaensemas B cootsetcTBum ¢ 8.2.15 CIN 63.13330.2012;
T, - HanpshKeHNs B CTEPXHAX KpamHero psaa apmatypbl 5 vunu (Mpy Hanvyvu npeaBapuTenbHOro

HaNps>KeHUs) NpypalleHne HanpshkeHu oT AENCTBUS BHELUHUX Harpy3okK, MPUOXeHHbIX OO NpMobpeTeHns
MOHOSUTHBIM 6ETOHOM 3aaHHON NPOYHOCTU, onpeaensaemMble B cooTBeTcTBUM ¢ 8.2.16 CI163.13330.2012;
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a - npu n3rnbe; 6 - NPU BHELLEHTPEHHOM CXaTuK; 8 - MPU BHELEEHTPEHHOM pacTsbkeHun; 1 - COOpHbIN
3NEeMEHT; 2 - MOHOMUTHBIN B6ETOH; 3 - TOUYKa NPUIOXEHUSA PaBHOLOENCTBYIOLLEN B CXXaTon 30He 6eToHa

PucyHok 5.16 - Cxembl ycunuii 1 antopbl HANPSXXEHUIA B NONEpPeYHOM ceYeHnn COOPHO-MOHOMUTHOTO
3MieMeHTa Mpu pacyeTe ero Mo packpbITMIO TPELLMH, HOPMarbHbIX K MPOAONIbHOW OCK 3fIEMEHTa

i - k03dUUMEHT, yuuTbiBaKOWMIA paboTy pacTsaHyToro GeToHa Ha yyacTke C TpeluHaMu [0

NpnodpeTeHnss MOHONMMUTHBIM 6ETOHOM 3a4aHHOM MPOYHOCTUN K onpefensieMblli B cooTBeTcTBUM € 8.2.18 CI1
63.13330.2012.

3HavYeHUsa HanpshkeHuss B pacTsaHyTon apmatype & ;onpegensioT no dopmyne (5.83), yeunua A u

MNy.i - no dopmynam (5.86)-(5.87), B KOTOPbIX Mf " Nf onpegensaoT no opmynam:

1
Mf = 0,85C£2551f2[ ]1; (5.91)

r

1
Nf = 0,850 By (m +dy _}’2}[;]1 , (5.92)

1
roe (r {  KpuBM3HA K MOMEHTY nNpuobpeTeHnss MOHOMUTHbIM GETOHOM 3aJaHHOW NPOYHOCTW,

onpefgensiemas B cootBetcTBuM C¢ 8.2.23-8.2.25 CI1 63.13330.2012 kak Ans ydactka C TpeliMHamu B
pacTsAHYTOW 30HE;

M - BblCcOoTa CKaToM 30Hbl CcedeHuns C60pHOFO aNnemMeHTa Haj TpeU.I,VIHOI7I no ﬂpM06peTeHMﬂ

MOHONWUTHbIM OEeTOHOM 3adaHHOW NPOYHOCTW, onpedensiemas Kak X, B cooTBeTctBuM ¢ 8.2.28 CIl
63.13330.2012;

5 - BbICOTA@ MOHOJIMTHOTO y4acTka Hag CEOPHBIM 3NIEMEHTOM (PUCYHOK 5.16).
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Pacuet no pechopmaumam

5.2.12 Pacyet no gedopmaumam (no npornéam) BbINONHAKT B cooTBeTCcTBUM € 8.2.21 n 8.2.22 CI1
63.13330.2012. MNpornbbl BbIYMCNAT N0 hopMyriaMm CTPOUTESNBHON MeXaHWKK, onpeaensis BXoasawme B HUX
3Ha4YeHMs KPUBMU3HbI cornacHo 5.2.13-5.2.15.

OnpegeneHve KpUBU3HbI COOPHO-MOHOJSIUTHLIX 3JIEMEHTOB Ha Yy4acTkax 6e3 TpewuH B
pacTsiHyTOWN 30He

5.2.13 Ha y4acTtkax, roe He oOpasyloTCsi HOpMarbHble TPEeLMHbl, NOSIHOE 3Ha4YeHWe KPUBMW3HbI
n3rnbaemblX, BHELLEHTPEHHO CXKaTbIX M BHELLEHTPEHHO PaCTSAHYTbIX KOHCTPYKLMIA onpegensoT no gopmyne

1 1 1 1
= == +|=]| +|=

Plpe WAL N/ AR (5:93)

1

roe |, KPpMBM3HA K MOMEHTY MpUOGpEeTEHUS MOHOMUTHbLIM OEeTOHOM 3aJaHHOW MPOYHOCTH,

1
onpegensiemasn B cooTBeTcTBMM C 8.2.24 CI1 63.13330.2012 kak ans yyactka 6e3 TpelumH B pacTsHyTON
30He;

1 1

ria s
NOCTOAHHBLIX N ONUTErbHbIX HAarpy3oK, COOTBETCTBEHHO, NPUIIOXEHHbIX Mocre r|p|/|06peTeH|/|;| MOHOJTUTHbIM
6eTOHOM 3a4aHHOW NPOYHOCTW.

KPMBU3HbI OT KpaTKOBpeMeHHOIZ Harpy3km " OT NpoaOoJIKUTESIbHOIO nencTBeums

KprBU3HY 1 XeCTKOCTb ene300eTOHHbIX COOPHO-MOHOMUTHBLIX 3NIEMEHTOB Ha y4yacTke 6e3 TpeluvH
onpefensoT cornacHo 8.2.25 n 8.2.26 CI1 63.13330.2012, npyHMMasi MOMeHT uHepuuu rno dopmyne (5.80)

N HavanbHbIN MoAyIb ynpyrocTtu EEJID,J'IFI knacca 6eToHa C60pHOFO NeMeHTa.

Onpe.qeneHMe KPUBU3HbI CﬁOpHO-MOHOHMTHbIX KOHCprKLI,VIﬁ Ha y4YacCTkKkax C TpewuHamu B
paCTﬂHYTOﬁ 30HEe

5.2.14 Ha vyuactkax, rgoe o0pasylTcss HOpMarbHble TPELWUHbI, MOMIHOE 3HA4YeHUe KPUBU3HBI
n3rnbaembix, BHELLEHTPEHHO CXKaTbIX U BHELLEHTPEHHO PACTAHYTLIX KOHCTPYKLMI ONpeaensoT no dhopmyne

1 1 1 1
— — —_] — + —

F ot Fiag MWPJiz WPy (5.94)

1

rae | » o~ CYMMaPpHas KpWBM3HA OT HarpysoK, MPUMOKEHHBIX A0 nprmobpeTeHnss MOHONMUTHBIM BeTOHOM

3ajaHHoN npouHoctn (cuma &V, | MomeHT M), n HenpomomKXWTENLHOTO AENCTBUS BCEN Harpyskw,
NPUNOXEHHO Nnocne NPMobpeTeHNs MOHOMNUTHLIM BETOHOM 3a4aHHOWN NPOYHOCTY;

1 1

rjaW \rJ, - CYMMAPHAA KDMBUM3HA OT Harpy3oK, MPUAOKEHHLIX A0 nNpuoGpeTeHNsT MOHOMUTHBLIM

OeToHOM 3agaHHoW NPOYHOCTH (cvma N , MOMEHT Ml ), N COOTBETCTBEHHO HenpoaOoJDKUTEINIbHOIro u

npoaoJPKNUTENTbHOIO OENCTBUS NOCTOSIHHBLIX U ANUTENbHbIX Harpys3okK, NMpUioXeHHbIX nocne npmo6peTeH|/|ﬂ
MOHOJITUTHbLIM 6ETOHOM 3a4aHHOM MPOYHOCTMN.

KpuBK3HY 1 XECTKOCTb »ene306€eTOHHbIX COOPHO-MOHOMMUTHBIX 3JIEMEHTOB Ha y4YacTKe C TpeLjuHamu
onpegensaT cornacHo 8.2.25 1 8.2.27 CI163.13330.2012.
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I'Ipvl 9TOM MOMEHT WHepuun f:"ed npuBeaeHHOro nonepeyvyHoro cevyeHuda C60pHO-MOHOJ'IMTHOrO

anemMeHTa OTHOCUTENBHONO €ro LeHTpa TSHKEeCTM ONpedensiioT Kak Ans ChAMowWHOro Tera no obwmm
npasunamMm ConpoTUBMNEHUS YNPYIMX 3NIEMEHTOB C y4eTOM MoLaam cedeHns cxatoro 6etoHa n nnowanen
cevyeHus apmatypbl C KO3IPPULMEHTOM NPMBEAEHUS MOHONMUTHOrO 6eToHa 1 apmaTtypbl K COOpHOMY GETOHY
no cpopmyne:

f:l‘ﬂd =f51 +f52'§12 +£TSC£52 +f;(151 , (5.95)

r - -
rae fp, fpa, {5, {5- MOMeEHTbI MHepuMn ckaTol 30HbI BeToHa (CBOPHOrO M MOHOSIUTHOrO), PacTAHYTOM

apMaTypbl U CXaToW apmaTypbl COOTBETCTBEHHO OTHOCUTENBHO LIEHTPA TSHKECTU NPUBELAEHHOTO CEYeHus]
6e3 yyeta 6eTOHa pacTAHYTOW 30HbI MOMNEPEYHOr0 CeYeHus;

Ty, U:7- k03dDUUMEHTLI NpuBeaeHNs apmaTtypbl K 6eToHy c6OpHOro anemeHTa, onpenensemMble

cornacHo 8.2.30 CI1 63.13330.2012, npuHMMas B KayecTBe HadanbHOro moayns gedopmauunini Moaynb
Aedopmaumm knacca 6eToHa COOpPHOro aNeMeHTa;

7

Oy = —2%
2 By - KO3(bDULMEHT NpUBEAEHNST MOHOMNUTHOrO 6eToHa K 6eToHY CHOpPHOro anemeHTa.

Ons n3rnbaemblx 311IEMEHTOB MOSIOXEHME HeﬁTpaanoﬁ ocun (CpeD,Hﬂﬂ BbICOTa CXaToW 30HblI 6eTOHa)
onpenenarT n3 ypaBHeHUA

Spt 0 552,00 =S50 %0550 %1, (5.96)

roe 35,1,5, Sg,g’n, S0 S;D - CTaTU4eCckMe MOMEHTbI COOTBETCTBEHHO CXAaTOW 30HbI O6eToHa (cOopHOro m

MOHOMMUTHOrO), PaCTAHYTON U CXXaTON apMaTypbl OTHOCUTENBHO HEWTPAaNbHOWN OCW.
[na BHELEHTPEHHO CXaTblX N BHELEHTPEHHO PacTAHYThIX SIEMEHTOB MOMNOXEeHWe HerlTparbHOW ocu
(BBICOTY CXXaToW 30HbI) ONPeaenstoT U3 ypaBHEHUS

Ittty ity
- f
Sp1,0 +Sp2,00 HS5000 + 8500y (5.97)

Y

roe Y- paccTtosiHne OoT HeWTpanbHOW OCU A0 TOYKM MPUMOXEHMS MPOAOSbHOW cunbl Af , OTCTOSALLEN OT

M

LeHTpa TAXXEeCTW NOMHOro ceveHns (6e3 yueta TpelwmnH) Ha pacctosaHun £0 = W

fwo, dsa0, Lo, Lo, Swo, 520, S0, Sig- MOMEHTbI MHEPUMM W CTATUYECKME MOMEHTHI

COOTBETCTBEHHO CXaToOM 30Hbl 6eToHa (COOPHOrO M MOHOJIMTHOrO), PacCTAHYTOM U CXKaTOW apmaTtypbl
OTHOCUTESIbHO HENTPanbHOM OCK.

5.2.15 Tllpu pacyete COOPHO-MOHOMUTHBLIX 3NIEMEHTOB Ha OCHOBe [AechopmMaumoHHOW MoZenu
3HavYeHus UX KPUBU3H, Bxoasawmux B popmynel (5.93), (5.94), onpenensioT U3 peLleHnss CUCTEMbI YpaBHEHNIA
cornacHo 8.1.20-8.1.23, 8.2.32 CI 63.13330.2012 n 5.1.6.

6 KoHCTpyKTUBHBbIE Tpe6GoBaHMA

6.1 lMpn NpoeKTMpoBaHUN COOPHO-MOHOMUTHLIX XXENe300EeTOHHbIX KOHCTPYKUMA ansa obecnevyeHus
YCIOBWUI UX U3rOTOBIEHMS, AONTOBEYHOCTM N COBMECTHON paboTbl apmaTtypbl 1 6eToHa creayeT BbINOSHATD
KOHCTPYKTMBHbIE TpeboBaHusa CI163.13330 n HacTosiwero ceoga npasu.

6.2 B uensax noBblleHMs 3PEEKTUBHOCTU W3rOTOBIIEHUS U  MOHTaXa COOPHO-MOHOIUTHBIX
KOHCTPYKLMI LienecoobpasHo MpUMEHATb KpynHble COOpHble 3MeMeHTbl U pacnonaratb B HUX OCHOBHYHO
YacTb paboyen NpoAOMNbLHON PaCTAHYTOM apMaTypbl.
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6.3 Mpu HanuuMu HanpsiraemblX 3/1eMEHTOB B GETOHe OMOHOMMYMBAHUS B COOPHO-MOHONUTHBIX
KenesoBeTOHHbIX KOHCTPYKUMSX credyeT obecrneumBaTb CcLENnNeHWe npeaBapuTenbHO HamnpsiKeHHbIX
3MeMEHTOB C GETOHOM, YIIOXKEHHbIM Ha MECTe WCMONb30BaHMs KOHCTPYKUMM (BETOH OMOHONUYMBaHWSA), a
Takke aHKepPOBKY MX KOHLIEBbIX y4acTKoB. [nisi obecreyeHnsi COBMECTHOMN paboThbl 35IEMEHTOB B MOMNEPEeYHOM
HanpaBlieHUM criegyeT npedycMaTpuBaTb YCTAHOBKY MOMEPEYHOW apMaTtypbl UnuM npedBaputesibHoe
HanpsKeHWE 3NIEMEHTOB B NMOMNEPeYHOM HanpaBiieHNN.

6.4 Ha NOBEPXHOCTAX CGOprIX 3JIEMEHTOB, COolpuKacawwmnxca ¢ GETOHOM OMOHONUYMBAHUS,
cnenyet ycCtpamBaTb LUMNOHKKU, LUEPOXOBATOCTb HOBerHOCTeVI KOHTaKTa, npoAosibHble BbICTYMNbl U Naa3bl,
BbINyCKaTb apmMaTypy B COOTBETCTBMMN C paCHETHbIMUN UM KOHCTPYKTUBHbIMU Tpe6OBaHI/IF|MVI.

LLlepoxoBaTOCTb NOBEPXHOCTU MOXET ObiTb AOCTUrHYTa €CTECTBEHHbIM (He3arnaKeHHbIn 6eTOoH) K
NCKYCCTBEHHbIM (Haceyka, 0banpka NOBEPXHOCTHOIO CMOsl, XMMUYECKUin cnocob n ap.) nyTamu.

LnoHkn (pucyHok 6.1) n pgpyrve Buabl COMPSHKEHWA (PUCYHOK 6.2) cnegyeT ycTpamBaTb MO
MOBEPXHOCTU, FAe 3aTpyAHEHO MOJlyYeHMe eCTECTBEHHOW LUepOXOBaToOCTU (Hampumep, Mo MOBEPXHOCTAM,
conpuvkacarLwmmcs ¢ onanyokown).

A 2
o004 W

7 74

&) 6)

a - TpeyrosbHble; 6 - NpsAMoyronbHble; 1 - COOPHLIN 31EMEHT; 2 - MOHOMNUTHbI GETOH

PucyHok 6.1 - LLINOHKK
Bbinyckn apmartypbl, Kak NpaBumno, AOMKHbI ObITb NPOAOIMKEHNEM XOMYTOB, MOMNEPEYHbIX CTEPXKHEN,
CBapHbIX KapkacoB, NPoAorfbHON paboyelt apmaTtypbl (PUCYHOK 6.3). YTOObI HE YCMOXHSTb M3rOTOBMEHUE
COOpPHbIX 3NEMEHTOB, LienecoobpasHo BbinyckaTb apmaTypy No BO3MOXHOCTM M3 cBOOOAHbLIX OT onanybku
noBepxHOCTeN. Bbinyckaemble CTEPXXHM AOMKHbI OblTb C HAAEXHOW aHKEPOBKOW B BETOHE OMOHOMNMNYMBAHNS.

L LU § g
i -

2 —

Y
1 T~
6)

a) 6)

a - pyrensi ¢ nnutamu; 6, 8 - NIMT Mexay cobon; 1 - COOPHLIN 3NEMEHT; 2 - MOHONUTHBINA BETOH; 3 -
NPOAONbHbIV BBICTYM UMK Na3

PucyHok 6.2 - ConpsikeHnst COOpHbIX 3NeMeHTOB C 6ETOHOM OMOHONUYNBAHUSA
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6)

a - nonepeYHas apmatypa; 6 - npogonbHas apmatypa; 7 - COOpHbI aNEMEHT; 2 - BbIMyCKW NOMNepeYHoin
apmartypsbl; 3 - BbINyCK1 NPOAObHOM apmaTypbl

PucyHok 6.3 - Beinyckn apmaTypbl M3 COOPHBIX 311EMEHTOB
Mpu pacnonoxeHun cOOPHbLIX 3NEMEHTOB BHYTPM OGeTOHa OMOHONWYMBaHUS BMECTO BbIMyCKOB
nonepeyHon apmaTtypbl OOMNYCKAETCA yCTaHaBnuBaTb CHapyXu COOPHbIX 3N1EMEHTOB CBapHble Kapkacbl C
nonepeyvHon apMmaTtypou rno Bcen BbicoTe COOPHO-MOHOMUTHOIO anemeHTa. Kpome Toro, mexay otaenbHbIMU
COOpHbIMM  3nleMeHTamMn C  npegBapuTenbHbIM — HanpsbkeHneM, pacrnonoXeHHbIMW  BHYTpU 6GeToHa
OMOHONWYUBAHUSA, criegyeT yCTaHaBnMBaTb LOMOMHUTENBHYIO CBA3EBYK apMaTtypy B BMAE OTAENbHbIX
CTEpPXXHEN NN CBapHbIX CETOK.

6.5 TonwmHa MOHOMUTHOM YacTu GeToHa, yKnagblBaemMoro noBepx COOPHOW KOHCTPYKUMM, OOIMKHa
ObITb He MeHee 50 MM.

6.6 lNpu pacnonoxeHun apmatypbl B OETOHE OMOHOMMYMBAHUSA HeOOXOoOUMO npeaycmaTpuBaTb
3a30pbl MeXAy apmaTypon U MOBEPXHOCTbIO COOPHOro anemeHTa, obecneuvBalolimMe 3anofHEeHWe LIBOB
©ETOHOM UM PacTBOPOM M 3aLMTy apMaTypbl OT KOPPO3UN.

6.7 B cOOPHO-MOHOMUTHBIX KOHCTPYKUMAX (pUCYHKM 6.4 1 6.5), Ha onopax KOTOpbIX B pesynbraTe
3aMOHOMMYMBAHNSA CTbIKOB (CBapku BbIMYCKOB apMatypbl, YKNagkm B LWBaX Mexay anemMeHTamu
OOMNOMHUTENBHOW  apMaTypbl, MNepeKkpbiBaloWen CTblK, YCTAHOBKM MOBEPX CTbIKyeMbIX KOHCTPYKLMWNA
Kerne3o0eTOHHbIX 3MEeMEHTOB, MEePEeKPbIBAOWMX CTblK, M Ap.) BO3HMKaOT oOTpuUaTerfbHble OMOpHbIe
MOMEHTbI, criegyeT HasHadaTb Nnowadb CevYeHWs HadoMopHOW apmatypbl, BOCMpPUHMMAaIOLLEN AaHHble
ycunus.
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1 - rnaBHag 6anka; 2 - BTopocTeneHHasi 6anka; 3 - nnuTa; 4 - BbINyCKN apMaTypbl

PucyHok 6.4 - ConpspkeHme 6anok v nnut
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1 - purenb; 2 - MOHOMNUTHbIN 6eTOH; 3 - HagonopHasa apmartypa; 4 - BblNyCkM apMatypbl U3 NnuT; 5 - nnuta
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PucyHok 6.5 - ConpsbkeHue nnut
6.8 B Hepa3pesHbIX COOPHO-MOHOMUTHBIX NEPEKPLITUAX NPOAOSbHbIE BbICTYMbI, LUMOHKA UMK KPYTMHYHO
LLepoXoBaTOCTb CO CTOPOHbI BEpxXHEeW pacTAHYTOW 30HblI (Ha MPUOMOPHbLIX Yy4vacTkax) Heobxoaumo
npegycmaTtpuBaTb He TOMbKO Ha y4vacTke C OoTpuuaTenbHbIMM OMOPHLIMU MOMEHTaMM, HO U 3a HyNeBoOW
TOYKOW 3MOPbl MOMEHTOB Ha ANVHY aHKEPOBKWM pacyeTHOW NpogoNibHOW apMaTypbl.

Ecnn cornacHo pacyeTy NpoOYHOCTb KOHTAaKTHbIX LIBOB MNpu rnagkom NOBEPXHOCTU obecneunBaeTcs,
AONOJNTHNUTENTbHbIE KOHCTPYKTUBHbIE MEPONPUATUA NO yBEJTMHEHUIO NPOYHOCTU KOHTAKTa HE Tp96yI'OTC‘i-I.

6.9 [na aHkepoBkM COOPHLIX 3INEMEHTOB Ha onopax HeobxoouMMmo npegycMmaTpvBaTb BbIMyCKU
nonepevHor apmaTypsbl, LUMNOHKW, NpUnuBebl U T.4. (PUCYHOK 6.5); KpOMe TOro, AnvMHa aHKepoBkM CHOOPHOro
anemMeHTa 3a OCblo Onopbl AOMkHa ObiTb HE MeHee paccuuTbiBaemor no 9.1.12 CI1 63.13330.2012 anuHbl

30HbI NepefaYn HanpsiKeHWNn fp HaxogsiLencss B HEM apmarTypbl.

6.10 MNpu mncnonb3oBaHWM B KavyecTBe COOPHbLIX INEMEHTOB MHOrOMYCTOTHbLIX MAWMT NEepeKkpbiTUiA B
NyCTOTbl NAWUT YCTaHaBMMBAKOTCA OrpaHu4MTEnn pactekaHus 6etoHa Ha paccTosHun He meHee 100 MM oT
Topua nnuT ana obpasoBaHWs BGETOHHbIX LUMOHOK, obecneymBaloWmx COBMECTHYH paboTty cBOpHOro u
MOHOMMUTHOro GETOHOB.

YK 624.012 OKC 91.080.40

KniouyeBble crnosa: c60pPHO-MOHOMMUTHbIE KOHCTPYKLMK, Kene3oBeToH, pacyeT Mo NPoYHOCTH, pacyeT no
06pasoBaHuWIo TPELLMH, pacyeT no AedopMaumsm
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