[Ipoekt

KbIPI'bI3 PECITYBJIMKA CBIHBIH I'OCYJAPCTBEHHOE ATEHTCTBO
MHWHUCTHUPJIEP KABUHETHHE 3 3 APXUTEKTYPbI, CTPOUTEJIBCTBA U
KAPAILITYY APXUTEKTYPA, AKNJINIHO-KOMMYHAJIBHOI'O

KYPYJIVII )KAHA TYPAK KAM- XO03AMCTBA TP KABUHETE

KOMMYHAJIJIBIK YAPBA MUHUCTPOB KbIPTBI3CKOM
MAMJIEKETTUK ATEHTTUT'A PECIIYBJIUKHN
BYUPYK
INPUKA3
2024 roga Ne r. bumikek

00 yTBep:xnennu crpouTeabHbIX HOPM Kbipreizckoii Pecny0uuku
CH KP 52-02:2024 «beToHHbIEe U #Kej1e300eTOHHbIe KOHCTPYKIIUM.
OcHOBHBIE MOJIOKEHH S

B mensix coBepiieHCTBOBAHMS HOPM IO MPOEKTUPOBAHUIO OETOHHBIX,
JKENEe300€TOHHBIX M3JIETUA W KOHCTPYKIIUH, PYKOBOJACTBYSICh IOCTAHOBJICHHUEM
Kabunera MunuctpoB Keipreizckoir Pecriyonuku ot 3 mapta 2023 roga Ne 115 «O
JeJIETUPOBAaHUU OTAEIBHBIX HOPMOTBOpUYECKHUX nojiHoMounit Kabunera Munuctpon
Keipreizckoit  PecnyOnuku TOCyJapCTBEHHBIM OpraHaM M UCIOJIHUTEIbHBIM
OpraHaM MECTHOTO caMmoynpasieHusn» U Ilonoxkennem o ['ocymapcTBeHHOM
areHTCTBE apXUTEKTYpPbl, CTPOUTEIBCTBA M KWJIMITHO-KOMMYHAJIBHOTO XO351CTBA
npu Kabunere MunuctpoB Kreipreisckoit Pecnybmuku (mamee — IToccTpoid),
YTBEPKJICHHBIM NocTaHoBIeHHeM Kabunera MunuctpoB Keipreizckoit Pecriy6nuku
ot 25 utons 2021 roga Ne 44, npuka3biBalo:

1. VYrtBepmuths npunaraemeie crpoutenbHbie Hopmbl CH KP 52-02:2024
«beTtoHHBIE U Kene300eTOHHbIE KOHCTPYKIMU. OCHOBHBIE MTOJIOKEHUSD.

2. TocymapcTBEHHOMY WHCTUTYTYy CEHCMOCTOMKOTO CTPOHUTEIhCTBA H
WHKEHEPHOI0 MpoeKTUpoBanus rpu ['occrpoe:

- MIPUHATH MEPHI 1O OPUIUATBHOMY OMYOJIMKOBAHUIO HACTOAILIETO MPUKa3a
B COOTBETCTBUHM C nocTaHoBieHueM [IpaButensctBa Keipreizckoit Pecnyonuku «O06
UCTOYHHUKAX O(PUIHUATBHOTO ONMYyOJMKOBAaHMUS HOPMATHBHBIX MPABOBBIX AaKTOB
Koipreizckoit Peciy0nukm» ot 26 gepanst 2010 roga Ne 117;

- B T€UEHHUE Tpex pabouyux AHEH co JHSA O(UIMATBHOIO OIMyOJMKOBaHUS
HAMpaBUTh KOIHUIO HACTOSIIETO INpHKa3a B MUHHUCTEPCTBO rOCTUIMU KbIpreizckou
PecnyOnuku uist BKIIIOUeHUs B ['ocyJapCTBEHHBIN peecTp HOPMATUBHBIX NMPABOBBIX
akToB Keipreizckoit PecriyOnukuy;

- B TEUEHHE Tpex pabouux JHEW CO JHS BCTYIUIEHUS B CHIIy HACTOSILIErO
npuka3za HanpaButb B KabGuner MunuctpoB Keipreisckoit PecmyOnuku s
uHbOpMaLuu.



3. Ilpusnate yrparuBmmm cuwity CH KP 52-02:2022 «betonnsie u
XKene300€TOHHbIE KOHCTPYKIMU. OCHOBHBIE TMOJIOXKEHMS» CO JHS BCTYIUJICHUS B
CUJIy HACTOSIIIETO IpUKa3a.

4, Hacrosmuii mpuka3 BCTYMAaeT B CHJIYy MO UCTEUCHHH 15 mHEW co aHs
o(HUIIUAIBHOTO OITyOJIMKOBAHUS.

5. KoHTponas 3a HCHOTHEHHWEM HACTOAIIETO IPHUKa3a BO3JIOKHUTh Ha
3amectutens qupektopa ['occrpos Umanakyn yyny TanantOexka.

JAupexrop H.K. OpyHraes



CITPABKA - OBOCHOBAHHME
K MPOeKTy npuKa3a ['ocy1apcTBEHHOI0 areHTCTBAa apXUTEKTYPhbI,
CTPOMTEJIHCTBA U KUJIHIIHO-KOMMYHAJIbHOI0 X03s1iicTBa npu Kadunere
MunuctpoB Kbiproizckoii Pecny0imku «O0 yrBepKIeHUH CTPOUTEIbHBIX HOPM
Ksiproizckoi Pecnyosankn CH KP 52-02:2024 «beTroHHbIe U #Kejie300€TOHHbIE
KOHCTPYKIUH. OCHOBHBIE MOJIOKEHHUS»

1. lean u 3agaun

Hacrosmmii IIpUKa3 [IOArOTOBJICH I'ocynapcTBeHHBIM UHCTUTYTOM
CEHCMOCTOMKOr0 CTPOMTENbCTBA M HHKEeHepHoro npoektupoBanus (I'MCCUIT)
['ocynapcTBEHHOr0  ar€HTCTBAa  ApPXUTEKTYpbl, CTPOUTENBCTBA M  KUJIMIIHO-
KOMMYHaJbHOTO xo3siictBa npu Kabunere MunuctpoB Ksipreisckoit PecryOnnku
(manmee — I'occTpoit).

[lenpto Hacrosimiero nmnpoekTa mnpukaza locctpos «OO6  yTBepkKIAEHUU
ctpoutenbHbiX HOpM Koipreizckoit Pecniyonuku CH KP 52-02:2024 «beronnbie u
&Keae300eTOHHbIE KOHCTPYKIIMH. OcHOBHBIE IIOJIO KECHUS» ABJISAETCS
COBEpUICHCTBOBAHUE CTPOUTEIBHBIX HOPM IO MPOEKTUPOBAHHUIO OETOHHBIX,
&Kee300€TOHHBIX U3JICITUN U KOHCTPYKIUH.

3ajauell MpOeKTa IMpUKa3a SBISECTCA NMPUBEICHUE HOPMATHBHBIX TEXHUYECKHUX
JOKYMEHTOB B COOTBETCTBHME C HOPMATUBHBIMU MPaBOBBIMU aKTamMu KbIprei3ckoi
PecnyOonuku u IonoxeHnem o cuctreMe HOPMATUBHBIX JOKYMEHTOB B CTPOUTEIBCTBE,
yTBepKAeHHOr0 puka3om ['occtpos ot 11 uronsa 2018 roma Ne 13-Hna.

2.  OnmucarejbHas 4acTh

Crpoutensubie HOpMBI  Koipreizckoit Pecnybmukun CH KPP 52-02:2024
«beToHHbIE U Kene300eTOHHbIE KOHCTPYKIUMU. OCHOBHBIE MOJIOKEHUSD» pa3paboTaHbl
B3ameH CH KP 52-02:2022 «betonnsie u xene300eToHHbIE KOHCTPYKIUHA. OCHOBHBIE
nosiokeHus». I[IpM THOArOTOBKE HACTOAIIMX CTPOMUTENBHBIX HOPM HCIOJIB30BaHbI
HOPMAaTHUBHBIE TOKyMeHTHI Poccuiickoit deneparuu 1mo NpoeKTUPOBAHNIO OETOHHBIX U
KeJIe300€TOHHBIX KOHCTPYKITUH.

Hacrosimye CcTpOUTENbHBIE HOPMBI PACIPOCTPAHSIOTCS HAa IPOCKTUPOBAHME
OCTOHHBIX U JKENE300€TOHHBIX KOHCTPYKIMWA 3JaHUN M COOPYKEHHH pPa3IuYHOIrO
Ha3HAYEHHUsI, OKCIUIyaTUPYEMbIX B  KJIMMATHYECKUX  YCIOBHUSAX  KBIPrbI3cKON
PecnyOnuku (mpu cucTeMaTH4ecKOM BO3JIeUCTBUU Temiiepatyp He Bbiie 50 °C u He
Hmwke muHyc 70 °C), B cpele C HEarpecCMBHOW CTEMEHBIO BO3JEHUCTBUS. Takxke,
YCTAHABJIMBAIOT TPEOOBaHUSA K TMPOCKTUPOBAHUIO OETOHHBIX M KEIE300€TOHHBIX
KOHCTPYKIUH, U3TOTOBIISIEMBIX U3 TSHKEJIOTO, MEJIKO3EPHUCTOTO, JIETKOTO, SIMEUCTOr0 U
HaIpsTrarouero 6ETOHOB.

3. IIporHo3bl BO3MOXKHBIX COHMAJbHBIX, JKOHOMHUYECKHX, IPaBOBBIX,
NPaBO3AMIUTHBIX, IKOJOTHYECKUX, KOPPYNIIHOHHBIX MOCIEACTBUIA

[IpuHsATHE NAaHHOrO NPOEKTAa IPUKA3a HE IOBJIEYET HETaTUBHBIX COLMAJIBHBIX,
SKOHOMHUYECKUX, IPAaBOBBIX,  IPABO3AIUUTHBIX, TIEHIAEPHBIX,  3KOJOTHMYECKHX,
KOPPYILMOHHBIX NOCIEICTBUM.

4. Mupopmanus 0 pe3yabTaTax 001EeCTBEHHOI0 00CYy KICHUS

B cootBetcTBUM ¢ TpeOoBaHusMU cTaThil 22 3akoHa Ksvipreizckoit PecryOnuku
«O HOpMaTHBHBIX MPaBOBBIX akTax KuIpreizckoit Pecybnuku», qaHHBIA MPOEKT OyaeT
pa3MellieH Ha oduuuanbHoM caiite ['occtpos u B EquHom moprane oOIiecTBEHHBIX
00CY)X/IeHHI TIPOEKTOB HOPMATHMBHBIX NPaBOBBIX akTOB KbIpreizckoit PecnyOnuku



(http://koomtalkuu.gov.kg)  m1s  OpoXoKIeHHs ~— MPOLEAypbl  OOIIECTBEHHOI'O
00CYXIeHUS.

5. AHAJIM3 COOTBETCTBHUS NMPOEKTA 3AKOHOAATEIbCTBY

[IpencraBiaeHHBII  MPOEKT HE  NPOTUBOPEYUT HOpMaM  JEHCTBYIOILETO
3aKOHOJATENIbCTBA, a TAaKXe BCTYNMBIIUM B YCTAHOBJIEHHOM IIOpSAIKE B CHIIY
MEXJYHAPOJHBIX  JIOTOBOPOB, YYacTHULEH KOTOpbIX  siBisieTcst  KbIpreizckas
Pecny0Oinuka.

6. Undopmanusi 0 HeoOXoAUMOCTH (PUHAHCHPOBAHUSA

[TpunsTHE HACTOAIIETO MPOEKTa MpPUKa3a HE MOBJICYET (PUHAHCOBBIX 3aTPAT U3
pecIyOIMKaHCKOTO OI0IKeTA.

7. Undopmanusi 006 aHaJIM3e PeryJIaTUBHOIO BO3/1eliCTBUSA

[IpencraBiaeHHbIl MPOEKT HE TpeOyeT NPOBEACHHS aHain3a PEryIsITHBHOTO
BO3JICHCTBHSI, MOCKOJIBKY HE HANpaBJIC€H Ha PETryJIUPOBAHHUE MPEINPUHUMATEIBCKON
NESATEIBHOCTH.

JAupekTop K. Kan6oJ10T0B



CH KP 52-02:2024

CTPOUTEJIBHBIE HOPMBI KbIPT'bI3CKOM PECITYBJIUKU

Cucrema HOPMAaTUBHBIX JOKYMCHTOB B CTPOHUTCIILCTBC

BETOHHBIE U KEJIE3SOBETOHHBIE KOHCTPYKIIUH.
OCHOBHBIE ITOJIOKEHUA

beron :xana TeMup-06eToH KOHCTpPYyKHusaaapbl. Hermsru :xo060.10p

Concrete and reinforced concrete structures.
General provisions

AKTyanu3upOBaHHAs peIaKIUsl
CH KP 52-02:2022

Harta BBenennsi — 2024. .

1 ObnacTr npuMeHeHust

1.1 Hacrosiue cTpOUTENIbHBIE HOPMBI PAclpOCTPAHSIOTCS HAa IPOEKTUPOBAHHWE OETOHHBIX U
&KeJ1e300€TOHHBIX KOHCTPYKIMH 3/1aHUM U COOPY>KEHUH pa3IMUHOr0 Ha3HAUYEHUs, SKCIUTyaTUPYEMBIX B
KIUMaTudeckux ycnoBusix Keipreisckoir PecnyOnuku (mpM  CHCTeMaTHYECKOM — BO3JEHCTBUU
temneparyp He Bbime 50 °C m He Hmwxke MuHyc 70 °C), B cpeae ¢ HearpecCHBHOH CTeNeHbIO
BO3JIENCTBUS.

1.2 Hacrosmme CTpOUTENbHBIE HOPMBI YCTaHABIUBAIOT TPEOOBaHUS K TPOCKTUPOBAHUIO
OCTOHHBIX W JKENEe300€TOHHBIX KOHCTPYKIIMHA, W3TOTOBISEMBIX H3 TSKEIOTO, MEIKO3EPHUCTOTO,
JIETKOT O, STYEUCTOTO U HAIIPSITAIOIET0 OETOHOB.

1.3 TpebGoBaHHsS HACTOSIIIUX CTPOHUTENBHBIX HOPM HE PAaCHpPOCTPAHSIOTCS HA MPOCKTHPOBAHUE
CTaJIeKEJIE300€TOHHBIX ~ KOHCTPYKLMHM, (UOPOOETOHHBIX  KOHCTPYKLUH, COOPHO-MOHOJIMTHBIX
KOHCTPYKLNH, OETOHHBIX U KeNe300€TOHHBIX KOHCTPYKIMI THAPOTEXHUYECKUX COOPYKEHHUH, MOCTOB,
MOKPBITUH aBTOMOOMJIBHBIX JAOPOT U a3pOJPOMOB M JIPYTUX CIIEHHUAIBHBIX COOPYXEHMH, a TakKe Ha
KOHCTPYKILIMM, W3rOTOBIsieMble M3 OETOHOB cpenHedl 1uioTHOcThio MeHee 500 wu  Oonee
2500 kr/m’, OETOHOMOIMMEPOB U IOJUMEPOETOHOB, OETOHOB Ha W3BECTKOBBIX, IUIAKOBBIX U
CMEIIaHHBIX BSDKYIIMX (KpOME MPHMEHEHHs X B SUEUCTOM OETOHE), Ha THIICOBOM U CIEIHATbHBIX
BSOKYIIMX, OCTOHOB Ha CHEIHMAIbHBIX W OPTaHWYECKHX 3aIOJHUTEISAX, OCTOHAa KPYITHOMOPHUCTOM
CTpyKTypbl.  [IpoekTHpoBaHWE  TIEPEYMCICHHBIX  BBIIE  KOHCTPYKIUH  BBITIOJTHSIOT  TI0
COOTBETCTBYIOIIMM HOPMATHBHBIM JJOKYMEHTaM.

2 HopMaTuBHBIE CCHLIIKH

B HacToOAmMX CTPOUTENBHBIX HOPMaX HMCIOJIB30BaHBI CCHUIKM HA CIEAYIOIIHNE HOPMATHUBHBIC
TOKYMEHTBI:

CH KP 12-02:2018 Opranuzanusi CTpOUTEIHHOTO MPOU3BO/ICTBA;

CH KP 20-02:2024 «CelicMOCTOIKOE CTPOUTETHCTBO. HOPpMBI TPOCKTUPOBAHUS»;
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CH KP 21-01:2018 IToxxapHast 6e301acHOCTb 3JaHUN U COOPYKEHUH;
CH KP 53-01:2022 CranbHble KOHCTPYKIHUU. HOPMBI TPOEKTHPOBAHHUS;

CHulI KP 23-01:2009 CtpoutenbHas TerioTexauka (TemmoBas 3ammra 31aHui);
CHull KP 23-02-00 CtpoutenbHasi KIMMaTOJIOTHS;

CHulI KP 52-01:2009 Hecymue u orpakaaroniye KOHCTPYKIINH,

CHull 2.01.07-85 «Harpy3ku u BO31€HCTBHS,

CHulI 2.02.01 -83* OcHoBaHus 3jaHUIH U COOPYKECHHUI;

CHullI 2.03.11-85 3amuTa cTpOUTEIbHBIX KOHCTPYKLIUH;

CHulT 3.09.01-85 ITpou3BoaACTBO COOPHBIX JKEI€300€TOHHBIX KOHCTPYKITUN U U3JICTTUI;
I'OCT 3802005 Crainp yriepoauctas 0OBIKHOBEHHOTO KaduecTBa. Mapku,

I'OCT 535-2005 IIpokar copToBOil M (DAacCOHHBIH W3 CTAIH YIVIEPOJAMCTOW OOBIKHOBEHHOI'O
kagyecTBa. O0IIME TEXHUUECKUE YCIIOBHS,

['OCT 1050-2013 MeTaimionpoayKIus U3 HEJETHPOBAaHHBIX KOHCTPYKIIMOHHBIX Ka4eCTBEHHBIX
U CielMalbHBIX cTaneil. O0mre TeXHUUEeCKUEe yCI0BuS;

I'OCT 2590-2006 IIpokat copTOBO#i CTalIbHOI TOpsYEKaTaHbIi Kpyriiblid. COpTaMeHT;

['OCT 6727-80 IlpoBoioka U3 HU3KOYTIEPOJUCTOM CTAIM XOJOTHOTSAHYTAs Ui apMUPOBAHUS
XKeNe300eTOHHBIX KOHCTPYKIMHA. TexHuueckue ycioBus;

['OCT 7473-2010 Cmecu GeToHHbIe. TeXHUYECKUE YCIOBUS;

I'OCT 7566-2018 Meramionpoaykuus. [IpaBuna mnpuemMkKd, MapKUpOBKA, VYIIaKOBKA,
TPaHCHOPTUPOBAHUE U XPAHEHUE,

['OCT 8267-93 IlleGenp u TpaBWil W3 IUIOTHBIX TOPHBIX TMOPOJ JJISI CTPOUTEIBHBIX PadoT.
TexHu4eckue ycioBus;

['OCT 8731-74 TpyObl cranbpHble OECIIOBHBIE TOpsdYeneOPMHUPOBAHHBIC. TeXHUYECKUE
TpeOoBaHus,;

I'OCT 873278 TpyO»! cTanbHble OecioBHbBIE ropsiueaeopmupoBanHbie. COpTaMeHT;

I'OCT 8736—2014 Ilecok aist cTpouTeNbHBIX padoT. TexHuueckue ycaoBus;

['OCT 8829-2018 Wznenuss CTpOUTENbHBIE JKEJIE300€TOHHbIE M OETOHHBIE 3aBOJCKOIO
U3rOTOBNIEHUS. MeTo/ibl HCHBITAaHUH HarpyxeHueMm. [IpaBuiia OLEHKH NPOYHOCTH, MKECTKOCTH U
TPEIMHOCTONKOCTH;

I'OCT 10060—2012 betonbsl. MeTob! OnpeIeIeHIs] MOPO30CTOMKOCTH;

['OCT 10180-2012 Beronsl. MeToabl onpeaeneH s IPOYHOCTH IO KOHTPOJIBHBIM 00pasiam;

I'OCT 10181-2014 Cmecu 6eToHHBIE. METONBI UCIILITAHUS,

I'OCT 12730.0-2020 Beronsl. OOmme TpeOOBaHUS K METOJAM OIPENEIEHUS] TUIOTHOCTH,
BJIaYKHOCTH, BOJIOTIOTJIONICHUS, TOPUCTOCTH M BOJIOHETIPOHUIIAEMOCTH ;

I'OCT 12730.1-2020 beronsl. MeTon omnpeneneHus! IIIOTHOCTH;

I'OCT 12730.5-2018 beronsl. MeTob! OnpeeseH s BOAOHEPOHUIIAeMOCTH;

I'OCT 13015-2012 WU3pmenus >xene300eTOHHbIE W OETOHHBIE JUISI CTpouTenbcTBa. OOIUE
TeXHUYecKkne TpeboBaHus. [IpaBrina mpueMKn, MApKUPOBKH, TPAHCIIOPTHPOBAHUS U XPaHEHIS,

['OCT 14098-2014 CoenuHeHust CBapHbIE apMaTypbl M 3aKJIaIHBIX H3JICITHIA JKEIe300€TOHHBIX
KOHCTpYKUMH. THUIIBI, KOHCTPYKIUS U pPa3Mephl;

I'OCT 176242021 betonsl. Y IbTpa3ByKOBOM METOJ ONIPEAEIECHUS IPOYHOCTH;

['OCT 18105-2018 beronsl. [IpaBuia KOHTPOJIS M OLIEHKHU TPOYHOCTH;

I'OCT 22690-2015 beronsl. OrmpeneneHue MNPOYHOCTH  MEXAHUYECKUMH  METOJaMU
Hepa3pyIIAoLIero KOHTPOJIS,

['OCT 237322011 Bopa asnst 6€TOHOB M CTPOUTENBHBIX pacTBOPOB. TeXHUYECKHE YCTIOBHUS;
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I'OCT 23858-2019 CoenuHeHusi cBapHbIE CTHIKOBBIE M TaBPOBBIE apMaTyphl KeJIe300€TOHHBIX
KOHCTPYKUHMU. YJIIbTPa3BYKOBBIE METObI KOHTPOJISI KauecTBa. [IpaBuiia npuemku;

I'OCT 24211-2008 HoGaBku mjisi OETOHOB M CTPOUTENBHBIX pacTBOpoB. OOIINE TEXHUUYECKUE
TpeGoBaHus,

I'OCT 24705-2004 Pe3nba meTpudeckas. OCHOBHBIC pa3MephI;

I'OCT 25781-2018 ®opmbl cTanbHBIE JI HM3TOTOBJICHUS JKEJIE300€TOHHBIX —HW3JICTHH.
TexHuyeckue ycioBus;

I'OCT 26633—2015 beToHbI TsKETBIE U MEITKO3EPHHUCTHIC. TEeXHUUECKUE YCIOBUS;

I'OCT 27005-2014 Beronsl jierkue u suenuctsie. [IpaBuna KOHTpos cpeaHel MIIOTHOCTH;

I'OCT 270062019 Bberonsl. [IpaBuina moxdopa cocTaBos;

I'OCT 27751-2014 HaneXHOCTb CTPOUTENbHBIX KOHCTPYKIMH W OCHOBaHHMNA. (OCHOBHBIC
MIOJIOKCHUS;

I'OCT 28570-2019 Beronsl. MeTobl omnpeneneHns IPOYHOCTH IO 00pasiaM, OTOOpaHHBIM U3
KOHCTPYKLUH;

I'OCT 31108-2020 LiemenTs! oOuiectpoutenbHbie. TeXHUYECKUE YCIOBUS;

I'OCT 33530-2015 HMHCTpyMEHT MOHTQXXHBINH i1 HOPMHPOBAHHOW 3aTSDKKH PE3bOOBBIX
coequHeHuil. Kimoun momenTHbie. O01IMe TEXHUUECKHUE YCIOBUS;

I'OCT 34028-2016 Ilpokar apmaTypHBIA ISl KeIe300€TOHHBIX KOHCTPYKIMA. TexHU4YecKue
YCIIOBHS;

I'OCT 34329-2017 Onany0Oka. OOmime TeXHUIEeCKUE YCIOBHS.

Dpuwmeuanue — [Ipn moNb30BaHAM HACTOSIIAMHU CTPOUTECIHHBIMH HOPMaMH IEIeCO00pa3HO MPOBEPUTH
JIEUCTBUE CCBUIOYHBIX JOKYMEHTOB. ECiiM 3aMEHEH CChUIOUHBINA TOKYMEHT, Ha KOTOPBIM JJaHa HEIaTUPOBAaHHAs CChLIKA, TO
PEKOMEHAYETCA MCIOJIb30BaTh ACHCTBYIOLIYI0 BEPCUIO ATOTO JOKYMEHTa C YYETOM BCEX BHECEHHBIX B JaHHYHO BEPCHUIO
n3MeHeHu. Eciu 3aMeHeH CChUIOYHBIM [TOKYMEHT, Ha KOTOpBIM JaHa JaTHpOBaHHAas CChLUIKA, TO PEKOMEHAYeTCs
HCTOJIb30BaTh BEPCHIO 3TOTO JJOKYMEHTA C YKa3aHHBIM BBIIIE TOJIOM YTBEPKIACHUS (IPUHSITHS).

3 TepmuHbI U onpeaeieHUA

B HacToAmmx  CTPOUTENBHBIX  HOpMax MPHUMEHSIOTCS  CICAYIONIME  TEPMHHBI  C
COOTBETCTBYIOIIUMH OIIPEICIICHUSMHU:

3.1 ankepoBka apmatypbl: OOecrieueHrne BOCHPUATHS apMaTypoil AEWCTBYIOIIMX Ha Hee
yCUITUN TIyTEM 3aBeJICHHUS €€ Ha OINpEAeNCHHYIO JUIMHY 3a pacyeTHOE CeUeHHE WM yCTPOWCTBA Ha
KOHIIaX CIIEIUATbHBIX aHKEPOB.

3.2 apmaTrypa KOHCTPYKTHBHasi: ApwMmaTypa, YyCTaHaBiIMBaemas 0e3 pacuera U3
KOHCTPYKTHUBHBIX COOOPaKEHUM.

3.3 apmarypa npeIBapUTEeJIbHO HANpPsLKeHHAass: Apmarypa, MOJIyJarolas HadalbHbBIE
(mpeaBapUTEIbHBIC) HANIPSDKEHUS B MPOIIECCE M3TOTOBJICHUS KOHCTPYKITUH JI0 TIPHIIOKEHUST BHEITHUX
Harpy30K B CTaJIUU SKCIUTyaTaIlHH.

3.4 apmarypa pabouasi: ApMaTypa, yCTaHaBIMBaeMas 10 pacyery.

3.5 3ammTHBIA c0ii 6eToHa: Cioit 6eToHa OT TpaHU dJIEMEHTa 10 OIMKaNIIe TOBEPXHOCTH
apMaTypHOTO CTEPKHSL.

3.6 koHcTpyKuuu GeToHHbIe: KOHCTpYKIIUU, BBIMOTHEHHBIE U3 OeTOHA 06€3 apMaTyphl WIH C
apMaTypoil, ycTaHaBIUBAaeMOU MO KOHCTPYKTUBHBIM COOOpaKEHUSM M HE YYUTHIBAEMOU B pacuere;
pacyeTHbIC YCHIIMS OT BCEX BO3ACHCTBUN B OCTOHHBIX KOHCTPYKIMSX JOJDKHBI OBITH BOCIIPUHSTHI
OETOHOM.
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3.7 KOHCTPYKUHH :Kejie300eToHHbIe: KOHCTpYKIIMH, BHIIOJHEHHbIE U3 OeTOHA ¢ pabodel u
KOHCTPYKTUBHOW apMarypoil (apMUpOBaHHBIE OETOHHbBIE KOHCTPYKIIMH); PACUETHBIC YCHIIMSA OT BCEX
BO3/ICUCTBUI B JK€JIE€300€TOHHBIX KOHCTPYKIMSX IOJDKHBI OBITH BOCIPHHSATHI OCTOHOM W paboueit
apMaTrypoi.

3.8 kodppuuueHT apmMupoBaHUs Keje300eToHa; p: OTHOIIGHHWE TUIOMIAAM CEUYCHUS
apMmaTypsl K pabodeil ruomaau ceueHus 6etona, %.

3.9 wmapka Oerona mo BogoHenpoHunaemoctu;\W: I[lokazaTenp NMpOHHIIAEMOCTH OETOHA,
XapaKTepU3YIOIMICS MaKCUMaJbHBIM JIaBJICHUEM BOJbl, IPU KOTOPOM B YCIOBHUSAX CTaHAAPTHBIX
UCIIBITAHUH BOJA HE IIPOHUKAET yepe3 OeTOHHBIN oOpa3zel.

3.10 mapka G6eToHa mo Mopo3ocroiikocT; F: MUHNMaNbHOE YHCIIO IHUKIIOB 3aMOPAKUBAHUS
U OTTaMBaHUs OOpa3loOB OETOHA, MCIBITAHHBIX MO CTAHAAPTHHIM 0A30BBIM METO/aM, IPH KOTOPBIX
COXPaHSIOTCS UX MepBOHAYAIbHbIE (PU3MKO-MEXaHMUECKUE CBOMCTBa B HOPMHUPYEMBIX TIpeIeax.

3.11 mapka 0eToHa IO CAMOHANPSIKEHHIO; S,. 3HAUCHUE IIPEABAPUTEIBLHOIO HANPSKEHUS B
6erone, MIla, co3gaBaeMoro B pe3ynbTaTe €ro pacIiMpeHus MNpu Kod(pQUIMEHTE MPOI0IbHOTO
apmupoBanus L= 0,01.

3.12 mapka OeroHa mo cpeaHeil mioTHocTH; D: 3HaueHue MIOTHOCTH, KF/MS, OCTOHOB, K
KOTOPBIM INPEbABIAIOTCSA TPEOOBAHMSI 10 TEIUIOM30IISALHH.

3.13 maccuBHasi KOHCTpykums: KOHCTpyKIMs, Uii KOTOPOW OTHOIIEHHE ITOBEPXHOCTH,
OTKPBITO# JUISL €€ BBICBIXAHHS, M°, K ¢e 00beMy, M°, PaBHO WJIH MEHbIIE 2.

3.14 mopo3ocToiikocth OeroHa: CrnocoOHOCTh OeToHAa COXpaHATH (UIUKO-MEXAHUYECKHE
CBOWCTBA TpPH MHOTOKPATHOM TIIEPEMEHHOM 3aMOPKMBAHHHM M OTTAaMBAHWHU, PETIIAMEHTHPYETCS
MapKoii o Mopo3ocroikoctu F.

3.15 mexaHuyeckoe coenuHeHHe apMatypbl: CoeaMHEHHE, COCTOsIEe M3 COEAMHUTEIbHOU
MYy(}THI U IBYX apMaTypHBIX CTEPXKHEW, BOCIPUHUMAIOILEE YCHIIUS CHKATHsI U PACTSHKEHUS.

3.16 HopmaiabHoe ceyeHue: CeueHHE 5JEMEHTA IUIOCKOCTBIO, TEPINEHAMKYISIPHOH K €ro
IIPOJIOJIBHOM OCH.

3.17 nakionHoe ceyeHue: CeueHre HIEMEHTA TUIOCKOCTHIO, HAKIIOHHOM K €ro MPOJIOJIEHON OCH
Y NEPIEHANKYIJIAPHON K BEPTUKAIBHOMN IIJIOCKOCTH, MMPOXOALIEH Yepe3 OCh MIEMEHTA.

3.18 maoTHocTh OeToHa: XapaKkTepucTHKa OETOHA, paBHAs OTHOLICHHUIO €r0 Macchl K 00beMy,
perIaMeHTHPYETCSI MapKoO# 1o cpeaHel miioTHoctu D.

3.19 mpenmeabHoe ycuime: Haubosbliee ycuiaue, KOTOPOE€ MOXKET OBITh BOCHPHUHSITO
3JIEMEHTOM, €r0 CEYCHUEM IPU NPUHATHIX 3HAYCHUAX XapaKTEPUCTHK MaTEPUAIOB.

3.20 mponunaemocthb 6eToHa: CBOIcTBO OeTOHA MpOIyCKaTh Yyepe3 ceOs ra3bl WK KUIAKOCTH
IpY HAJTMYWU TPaJUeHTa JaBjieHus (perJaMeHTHpyeTcss MapKoi mo BogoHenponuraemoctu W) nmu6o
obecrieunBath AU(PPY3MOHHYIO TMPOHUIIAEMOCTh PACTBOPEHHBIX B BOJE BEIIECTB B OTCYTCTBHE
TpaJiieHTa JaBlieHUs (perijaMeHTHUPYeTCs HOPMHUPYEMBIMH 3HAUEHUSMH IUIOTHOCTH TOKa H
ANEKTPUUECKOTO MOTEHIIHANA).

3.21 pabouas BbICOTa ceyeHHsA: PaccTosiHEE OT C)KaTOW TPaHW JIEMEHTA JI0 IEHTpa TSKECTH
pacTAHYTOW WIIM HAaMEHee CKAaToi MPOJOIBHON apMaTypBhl.

3.22 camoHanpsikeHue O0eToHa: HanpspkeHue c)kaTusi, BOZHUKarollee B OETOHE KOHCTPYKIIUU
IOpU TBEPJCHUU B PE3yJbTaTe PACUIMPEHHs LIEMEHTHOTO KaMHS B YCJIOBHUAX OTrPaHHUYEHHUS STOMY
PACIINPEHHIO, PErJIAMEHTUPYETCSI MAPKOH 110 CaMOHAIPSKEHUIO Sp.

3.23 coenuHuTeabHass MydTa:  YCTPOWCTBO ¢  HEOOXOAMMBIMH  JIOTOJTHHTEIHLHBIMA
JIEMEHTaMU JJII MEXaHHUYECKOTO0 COEIMHEHMs apMaTypHBIX CTEp)KHEH ¢ Lenblo obecnedeHus
nepeAayy yCUIIHMs ¢ OJHOTO CTEP>KHS Ha JPYToi.
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3.24 ctpikn apmaTtypbl BHaxJecTKy: CoequHEHHE apMaTypHBIX CTEpXKHEH Mo uX JUIMHe 0e3
CBapK{ IyTEM 3aBe/IeHHs KOHIA OHOTO apMaTypHOTO CTEP>KHS OTHOCUTEJIBHO KOHIIA JPYToro.

4 O0mue TpedGoBaHNs K 0ETOHHBIM H KeJ1e300eTOHHBIM KOHCTPYKIUAM

4.1 bBeroHHBIE M JK€JIE€300€TOHHbIE KOHCTPYKIMM BCEX THUIIOB JIOJDKHBI YAOBJIETBOPATH
TpeOOBaHUSIM:

- 110 6€30MacHOCTH;

- 110 3KCIUTyaTallUOHHOW IPUTOIHOCTH;

- 110 JI0JITOBEYHOCTH,

a Tak)Ke JIOTIOJIHUTENILHBIM TPEOOBaHUAM, IPUBEACHHBIM B 33JJaHUU HAa IPOCKTHPOBAHUE.

4.2 Jlns BbINONHEHUsS TpeOOBaHUN MO OE30MACHOCTH KOHCTPYKLUUHU JOJKHBI MUMETh TaKHe
HayalbHblEe XapaKTEPUCTUKH, YTOOBl MpPU pPa3IMYHBIX PACUETHBIX BO3JACHCTBHIX B Ipolecce
CTPOUTEJICTBA M 3KCIUTyaTallUU 3JaHUA U COOPYKEHMH OBbIIM MCKIIOYEHBl pa3pyllieHUs J1o0oro
XapakTepa WJIM HapyUIeHHs SKCIUIyaTallMOHHOW HPUTOAHOCTH, CBSI3aHHBIE C MPUYMHEHHEM Bpeda
KHU3HU WIH 3/I0POBbIO IPaX/1aH, UMYILECTBY, OKpYXKarollel cpeie, )KU3HU WIIH 3J0POBbIO KUBOTHBIX U
pacTeHUSIM.

4.3 Jlns BBINONHEHUS TPEOOBAHUM 10 AKCIUTYaTallMOHHOM MPUTOJHOCTU KOHCTPYKLHUS JTOJIKHA
UMETh TaKhe HavaJbHBIC XapaKTEPUCTUKU, YTOOBI MPH PA3TUYHBIX PACUCTHBIX BO3JCHUCTBHSX HE
MIPOUCXOMII0 00pa30BaHUE UM YPE3MEPHOE PACKPBITUE TPELINH, a TAK)KE HE BO3HUKAIU YpE3MEpHbIE
nepeMeneHus, KonebaHusi U JIpyrue HOBPEXACHUs, 3aTPYAHSIOIIME HOPMAJIbHYIO JKCIUTyaTalHIo
(HapymieHue TpeOOBaHMN K BHEIIHEMY BHJY KOHCTPYKLMH, TEXHOJIOTUYECKUX TpeOOBaHUU 110
HOpMaJIbHOW paboTe 00OpyIOBaHMS, MEXaHU3MOB, KOHCTPYKTHUBHBIX TpeOOBaHMH IO COBMECTHOM
paboTe 37IeMEHTOB U JAPYTruX TpeOOBaHUI, yCTAaHOBIEHHBIX MPU MPOESKTUPOBAHUH).

B HeoOXomuMbIX ciydasx, OOYCIOBIEHHBIX Ha3HAU€HUEM KOHCTPYKLIMU M YCIOBUSMHU
SKCIUTyaTalMi, KOHCTPYKIMU JOJKHBI MMETh XapaKTepUCTUKH, oOecreuuBaromye TpeOOBaHUS IO
TEIIOU30JISIIUY, 3BYKOU30JISIIINH, OMOJIOTUYECKON 3alUTe U Jpyrue TpeOoBaHMs.

TpeboBaHusi O OTCYTCTBHIO TPEIIMH MPEABSBIAIOT K KEI€300€TOHHBIM KOHCTPYKIHSAM, Yy
KOTOpPBIX MpPHU IMOJHOCTbIO PACTAHYTOM CEUEHUHU JOJDKHAa ObITh oOecredyeHa HEempOHUIaeMOCTb
(HaxoJAIMMCsT 1O JAaBJICHUEM >KUAKOCTH HJIM Ta30B, UCHBITHIBAIOLUIMM BO3JEHCTBHE pajuallud M
T.II.), K KOHCTPYKIMSAM, K KOTOPBIM HPEAbSABISAIOT MOBBILICHHBIE TPEOOBAaHUS IO JOJITOBEYHOCTH, a
TaKXe K KOHCTPYKIMSAM, 3KCITyaTUPYyEeMbIM B arpeccuBHOM cpene, cornmacio CHull 2.03.11.

B ocranbHbBIX Kene300€TOHHBIX KOHCTPYKIUSAX 0Opa3oBaHUE TPEIIMH JOMYCKaeTcs, U K HUM
MPEIBSBISIOT TPEOOBAHHS IO OTPAHWYCHHUIO IIMPHHBI PACKPHITHS TPEIINH.

4.4 Jlns BbINOJHEHUS TpeOOBaHUM JOJNTOBEYHOCTH KOHCTPYKIUS JIOJDKHA HMMETh TakKue
HayaJbHbIE XapaKTEPUCTHKH, YTOObl B TEUYEHHE YCTAHOBJIEHHOI'O JJUTEIILHOIO BPEMEHU OHa
yIoBJeTBOpsia Obl TpeOOBaHUSAM MO 0€30MacCHOCTH M SKCIUTyaTallUOHHOW MPUTOJHOCTU C yYETOM
BIMSIHUS Ha TE€OMETPUYECKHE XapaKTePUCTHUKU KOHCTPYKLIHMHM M MEXaHMYECKHE XapaKTePUCTUKU
MaTepualioB  pa3IMYHBIX  PACUETHBIX  BO3JACHCTBUH  (AIMTENbHOE  BO3JEHCTBHE  HArpy3KH,
HeOJIaronpusATHbIE KIMMAaTHYECKHEe, TEXHOJIOTMYECKHe, TEMIIEpaTypHbIe U BIaKHOCTHbIE BO3JEHCTBUS,
MoTepeMEeHHOE 3aMOPaKUBaHNE U OTTaUBAaHUE, arPECCUBHbIE BO3JCUCTBUS U Ip.).

4.5 be3onacHOCTb, JKCIUIyaTallMOHHAs I[PHUTOJHOCTb, JIOJITOBEYHOCTh OETOHHBIX H
KeNe300€TOHHBIX KOHCTPYKLHMM M Jpyrue, yCTaHaBIMBaeMble 3aJaHMEM Ha IPOCKTHPOBAHUE
TpeOOBaHUs, TOHKHBI OBITh 00ECIICYCHBI BBHITTOJITHCHHEM:

- TpeboBaHUM K OETOHY M €ro COCTABJISIONINM;
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- K apMaType;

- K pacueraM KOHCTPYKLUH;

- KOHCTPYKTHUBHBIX TPEOOBaHMIA;

- TEXHOJIOTUYECKUX TPeOOBaHMIA;

- TpeOOBaHUI 110 SKCILTyaTaLUH.

TpeGoBaHus 10 Harpy3kam U BO3JAEHCTBHSIM, INpEAETy OrHECTOMKOCTH, HENPOHHUIAEMOCTH,
MOPO30CTOMKOCTH, MPEeAEIbHBIM MOKa3zaTesaM Aedopmanuil (mporunbam, nepeMereHusM, aMIuIuTy/e
K0JIeOAaHUI), paCUETHBIM 3HAUYEHUSM TEMIIEPATyphl HAPY>KHOT'O BO3/lyXa U OTHOCUTENILHON BIIA)KHOCTH
OKpY’Karollel cpesbl, 10 3alUTe CTPOUTENbHBIX KOHCTPYKLUI OT BO3JACHCTBUS arpecCUBHBIX Cpell U
np. yerananuBatorcss CH KP 21-01, CHwull 2.02.01, CHwulI 2.01.07, CHulI 2.03.11, CHull KP 23-02.

4.6 Ilpu npoekTHpOBaHWU OETOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKIMHA HaJIEKHOCTb
KOHCTpYyKIui ycranaBiuBatoT coriacHo ['OCT 27751 nmosyBepOSITHOCTHBIM METOJIOM pacyeTa MyTeM
NPUMEHEHHS PACUYETHBIX 3HAUCHHH HArpy30K M BO3JCHCTBUM, PACUETHBIX XapaKTEPUCTUK OETOHA U
apMaTypbl (MM KOHCTPYKLIMOHHOU CTaJin), ONPEAEIsIeMbIX C IIOMOIIBIO COOTBETCTBYIOLINX YaCTHBIX
KO3(DPULMEHTOB HAJEKHOCTH 110 HOPMATUBHBIM 3HAYEHUSM ITHX XAPAKTEPUCTUK, C YyUYETOM YpPOBHS
OTBETCTBEHHOCTH 3[JaHUN U COOPYKEHUH.

HopmatuBHBIE 3HaU€HUSI HArpy30K U BO3ACHUCTBUIL, 3HaueHUs KO3()(PULIMEHTOB HAEKHOCTHU 110
Harpyske, K03(pQpHuireHToB Ha/Ie)KHOCTH 10 Ha3HAYEHUIO KOHCTPYKIUH, a TaKKe AeJICHHE HAarpy30K Ha
IIOCTOSIHHBIE U BpPEMEHHbIE (JUIMTEIbHBIE M KPAaTKOBpEMEHHbIE) ycTaHaBiauBarT coriacHo CHull
2.01.07.

PacuerHble 3HaueHMs HArpY30K U BO3/AEUCTBUN NPUHUMAIOT B 3aBUCUMOCTH OT BUJAA PACYETHOIO
IPEJEeIBbHOIO COCTOSHUS M PACUETHOM CUTYaIUH.

YPOBEHb HANEKHOCTH PACUETHBIX 3HAYEHUM XapaKTEPUCTUK MaTepUaJIOB YCTAHABIMBAIOT B
3aBUCHUMOCTH OT PACYE€THOM CUTyallMM U OT ONACHOCTH JAOCTHXKEHHS COOTBETCTBYIOLIETO IPEAEIBHOTO
COCTOSIHUSL U PEryJUpYIOT 3Ha4eHHeM Ko3(p(HUIMEHTOB HAJEKHOCTU MO OETOHY M apMarype (Hiu
KOHCTPYKIIMOHHOM CTaJu).

Pacuer OeTOHHBIX M KeI€300€TOHHBIX KOHCTPYKIMI MOXKHO NPOM3BOAMUTH IO 33JaHHOMY
3HAUEHUIO HAJIe)KHOCTH HAa OCHOBE IOJIHOIO BEPOSITHOCTHOIO pacyeTa MpU HaJIUMYHUU JOCTATOYHBIX
JAHHBIX 00 U3MEHYHMBOCTU OCHOBHBIX (PaKTOPOB, BXOSIIMX B paCUE€THBIE 3aBUCUMOCTH.

S TpeOoBanusi K pacueTy OETOHHBIX U KeJ1e300€TOHHbIX KOHCTPYKIU

5.1 O01Me moJaoKeHus

5.1.1 Pacuerbl OETOHHBIX U IKEJIE300€TOHHBIX KOHCTPYKIUI clieyeT NpPOU3BOAUTH B
cootBercTBuU ¢ ['OCT 27751 no npenesbHbIM COCTOSTHUSM, BKJIFOYAOIINM:

- TpefeNbHbIE COCTOSIHUS TIEPBOM TPYIIBI, NPUBOIAIIME K IIOJHOW HENPUTOJHOCTH
JKCIUTyaTaluy KOHCTPYKIHUI;

- IpEACNbHbIE COCTOSHUA BTOPOW TPYIIBI, 3aTPyIHAIONIME HOPMAIBHYIO JSKCILIyaTalUIo
KOHCTPYKIMH WJIM YMEHBIIAIOIIKUE [JOJIFOBEYHOCTh 3JAHUM M COOPYKEHUH I10 CpPaBHEHUIO C
peaycMaTpuBaeMbIM CPOKOM CITYXOBI.

PacueTs! nomKxHBI 00ecneunBaTh HAJAESKHOCTh 3/IaHUHM WM COOPYKEHUH B TEUEHHE BCETro CpoKa
UX CIIy>KOBI, a TaK)Ke MPU MPOU3BOJICTBE pabOT B COOTBETCTBUU C TPEOOBAHUSAMHU, NPEABABIIEMbIMH K
HUM.

PacyeTsl o npenenbHBIM COCTOSIHUAM IEPBOM IPYIIIBI BKIIFOYAOT:
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- pacyeT no MNpOYHOCTH;

- pacyer Mo yCTOMYUBOCTH (POPMBI (I TOHKOCTEHHBIX KOHCTPYKIIUN);

- pacuer 1o yCTOMYMBOCTHU MOJIOKEHUS (OIPOKHIbIBAHUE, CKOJIbKEHNE, BCIUIBIBAHUE).

PacudeTs!l 10 MPOYHOCTH OETOHHBIX M KEJIe300€TOHHBIX KOHCTPYKIMHA CIEAyeT MPOU3BOIUTH U3
YCIIOBUS, IO KOTOPOMY YCHUJIUSI, HAmpsDKeHUs U JedopMaluyd B KOHCTPYKIHUSX OT Pa3IMYHBIX
BO3JICHCTBUI C y4E€TOM HAYaJbHOTO HAIPSHKEHHOTO COCTOSHUS (IpeaHANpsHKEeHUE, TeMIIepaTypHble U
Ipyrue BO3JCHCTBH) HE JOJDKHBI MPEBBINIATh COOTBETCTBYIOIIMX 3HAYEHMM, YCTaHOBJICHHBIX
HOPMAaTUBHBIMH JOKyMEHTaMHU.

Pacyetsl mo ycToiunBOCTH (OPMBI KOHCTPYKIIMH, a TAaK)K€ MO YCTOMYMBOCTH MOJOKEHUS (C
YU4ETOM COBMECTHOM paboOThl KOHCTPYKIMH W OCHOBaHHUS, HX Je(POPMALMOHHBIX CBOMCTB,
COMPOTHUBIICHUS CBUTY 1O KOHTAKTy C OCHOBAaHUEM M JPYTUX OCOOEHHOCTEN) ClieyeT MPOU3BOAUTH
COTJIaCHO HOpMATUBHBIM JOKYMCHTAaM Ha OTACIbHBIC BU/Ibl KOHKPCTHBIX KOHCTPYKHHﬁ.

B 3aBucumocTu ot BUJa U HAa3HAYCHUA KOHCTPYKUIHUH JOJIKHBI OBITH IMPOU3BCACHBI PaCYCThI 11O
MpelieIbHbIM COCTOSIHUSIM, CBA3aHHBIM C SBICHUSMHU, MPH KOTOPHIX BO3HUKAET HEOOXOIUMOCTH
MpEeKpalleHus] dJKCIUTyaTallud 3JaHusi U COOpYyKeHus (upe3MepHble jaedopmanuu, CABUTH B
COCJIMHEHUSIX U APYTHUE SIBICHUS).

Pacuetsl o nmpeiebHBIM COCTOSIHUSIM BTOPOI IPYMIIbI BKIIOYAIOT:

- pacyeT o 00pa30BaHUIO TPEIIHH;

- pacyeT Mo PacKPhITHIO TPEILUH,

- pacdet 1o aedopMaIusM.

Pacuersl mo mnpenenbHBIM COCTOSHUSAM BTOPOM TPYyNIBI CIEAYET NPOU3BOAUTH HA JCHCTBUE
KPaTKOBPEMEHHBIX U JJIUTEIbHBIX HATPY30K.

Pacyer OETOHHBIX M >KENE300€TOHHBIX KOHCTPYKIHN IO OOpa30oBaHHUIO TPEUIMH CIEAyeT
MIPOU3BOJIUTH U3 YCIOBHUS, [0 KOTOPOMY YCHIIUS, HAMPSDHKEHUS WK JedOopMalii B KOHCTPYKIUSIX OT
Harpy30K H€ JIOJKHBI MPEBBIIIATH COOTBETCTBYIOIIUX HMX MPEAEIbHBIX 3HAYEHUM, BOCIPUHUMAEMbIX
KOHCTPYKLHUSMHU ITPU 00pa30BaHUU TPELIHH.

Pacuer >xene300€TOHHBIX KOHCTPYKLHW IO PACKPBITHIO TPEUIMH MPOU3BOJAAT U3 YCIOBHUS, IO
KOTOPOMY MIMpPUHA PACKPBITHA TPCIIWMH B KOHCTPYKIHAX OT HArpy3oKk HE JOJDKHA IIPCBLIIIATH
npeaciIbHO J0IMYCTUMBIX 3H3‘-I€HI/II>1, YCTaHAaBJIMBACMBbIX B 3aBUCUMOCTH oT Tpe6OBaHI/II\/'I,
MPEABSBIAEMBIX K KOHCTPYKLHUSIM, YCIOBUHW MX JKCILUIyaTallMM, BO3JACHCTBUS OKPYXKAIOLIEH Cpelpl U
XapaKTePUCTHK MATEPUAIOB C Y4ETOM 0COOCHHOCTEN KOPPO3HOHHOTO MOBEIACHHS apMaTypBhl.

Pacyer OeTOHHBIX U KeIe300€TOHHBIX KOHCTPYKIUH M0 1ehopManusM caeayeT MPOU3BOAUTD U3
YCIOBUS, MO KOTOPOMY MpPOTHOBI, YIiabl TOBOPOTAa, IMEPEMEIICHUS W aMIUTUTYIbl KojeOaHus
KOHCTPYKIMWA OT HAarpy30K HE JOJDKHBI MPEBBINIATh COOTBETCTBYIOIIMUX MPEIEIbHO JIOMYCTUMBIX
3HAYEHUU.

JInst  KOHCTPYKIHMI, B KOTOPBIX HE JOMYCKaeTcs O0Opa3oBaHWE TPEIIUH, OJDKHBI OBITh
oOecrieueHbl TpeOOBaHUS MO OTCYTCTBUIO TPEeHIMH. B 3TOM ciydae pacder mo pacKpBITHIO TPEITUH HE
MPOU3BOJAT.

Jlis ocTainbHBIX KOHCTPYKIMH, B KOTOPBIX JOMyCKaeTcss oOpa3oBaHUE TPEIIMH, pacdeT IO
00pa30BaHMUIO TPEUIMH MPOU3BOIAT JUIS OIpeAeTeHHs HEOoOXOJUMOCTH pacueTa MO PACKPHITHIO
TPEIMH U y4eTa TPELH Py pacueTe 1o aeopmamusim.

5.1.2 Pacdyer OETOHHBIX U KENE300€TOHHBIX KOHCTPYKIUH (JMHEHHBIX, TIJIOCKOCTHBIX,
MIPOCTPAHCTBEHHBIX, MACCUBHBIX) 1O MPEEIbHBIM COCTOSIHUSIM NEPBOI U BTOPOM TPYII MPOU3BOIAT
[0 HAOpsDKEHUsM, YyCHIUsAM, JedopManusM M TEpPEeMENIeHHUSIM, BBIUYMCICHHBIM OT BHEIIHHUX
BO3JICCTBUI B KOHCTPYKIIUAX M OOpa3yeMbIX MMM CHUCTEMax 3JaHUH M COOPYKECHHH C Y4EeTOM
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¢u3uueckoil HenmHEWHOCTH (Heympyrux aedopmarnuii OeToHa H  apMaryphl), BO3MOXKHOTO
00pa3oBaHMUsl TPEIIMH U B HEOOXOIMMBIX CIy4dasiX — aHU30TPOIMH, HAKOIUICHHS MOBPEXKICHHNA M
TreOMETPUYECKON HENMHEHHOCTH (BiHAHUE edopMaluii Ha N3MEHEHHE YCUIIMN B KOHCTPYKIUSX).

®uU3NYECKyI0 HEIMHEHMHOCTh W aAHU30TPONMIO CIEAYET YYMTBIBATH B  OIPEACISAIOLIMX
COOTHOILEHUSX, CBS3BIBAIOIIMX MEX1y c000i HampspkeHuss M JedopMmauuu (WM yCcwius U
HepeMeILEeHHMs]), @ TAKXKE B YCIOBUAX MPOYHOCTH U TPEIIMHOCTOUKOCTH MaTepHaa.

B cratndecku HEONpeneaIuMBbIX KOHCTPYKLUAX CIEAYET YyUUTHIBATh IIEpepaclpencieHUe YCUINN
B 3JIEMEHTaX CHCTEMBbl BCIIEACTBHE OOpa30BaHMs TPEIIMH M Pa3BUTHs HEYNpyrux negopmanuii B
0eToHe U apMaType BILIOTh /0 BOBHUKHOBEHUS IIPEAEIbHOI0 COCTOAHNUS B nieMenTe. Ilpu orcyreTBumn
METOIOB  pacyera, y4YUTHIBAIOIIMX HEYNpyrue CBOWCTBA JKeIe300€ToHa, a Takxke s
IpeBapUTENbHBIX PACUETOB C YYETOM HEYIMPYTHX CBOMCTB KEJIE300€TOHA YCHIIUS U HANPSOIKCHUS B
CTaTUYECKU HEOIPEAECIMMBIX KOHCTPYKIUAX U CUCTEMAX JOIIYCKAETCS ONPEIEIATh B IIPEANOI0KEHUN
yIpyroi paboThI KEJIe300€TOHHBIX 3JIeMEHTOB. I[Ipu 3TOM BiusHUE (PUINYCCKOW HEITMHEWHOCTH
YUUTBHIBAKOT IIyT€M KOPPEKTUPOBKH pE3yJbTaTOB JIMHEHHOIO pacdyeTa Ha OCHOBE JIaHHBIX
JKCIIEPUMEHTAIBHBIX ~ HUCCIECIOBAaHUM, HEIMHEWHOTO MOJCIUPOBAHUA, PpE3yJIbTaTOB  pacydera
aQHAJIOTUYHBIX OOBEKTOB U HKCIEPTHBIX OLIEHOK.

[Tpu pacuere KOHCTPYKIMIA 110 MPOYHOCTH, ehopMaLUsiM, OOPa30BaHUIO U PACKPBITUIO TPEILIUH
Ha OCHOBE METO/Ia KOHEUYHBIX 3JIEMEHTOB [OJUKHBI OBITH IPOBEPEHBI YCIOBHSI IPOYHOCTH U
TPEIIMHOCTOMKOCTH JIJISl BCEX KOHEYHBIX JIEMEHTOB, COCTABIIIIONINX KOHCTPYKIUIO, 4 TAKXKE YCIOBUS
BO3HMKHOBEHHsI YPE3MEPHBIX MEPEMEIIECHNN KOHCTPYKUMHU. [Ipn OneHKe IpenenbHOro COCTOSIHUS 10
IIPOYHOCTH JOIYCKAETCs I0Jaratb OTIEIbHBIE KOHEYHBIE JJIEMEHTHI Pa3pyLICHHBIMM, €CJIM 3TO HE
BJ€YET 3a COOOW MIPOTPECCUPYIOIIEro pa3pylIeHHUs 3[JaHHUsl WIM COOPYKEHHs, U MO HCTEYEHUHU
JNENCTBUS paccCMaTpUBAEMON HArpy3KH SKCIUIyaTallMOHHAs NPUTOAHOCTh 3/1aHUS WIA COOPYKEHHS
COXpaHseTCs WM MOXET ObITh BOCCTAHOBJICHA.

Onpenenenue npeAenbHBIX ycuIMd U gedopmanuii B OETOHHBIX M JKEJI€300€TOHHBIX
KOHCTPYKIUSX CJEIyeT MPOM3BOAMTH HAa OCHOBE PACUETHBIX CXeM (Mojeineit), Haubosee OIM3KO
COOTBETCTBYIOILIUX peaTbHOMY (PU3MUECKOMY XapakTepy padoThl KOHCTPYKIMH W MaTepuaioB B
paccMaTpuBaeMOM IMPEAEIBHOM COCTOSTHUU.

Hecymyto  cnocoGHOCTh  K€l1€300€TOHHBIX ~ KOHCTPYKIMM, CIIOCOOHBIX  IpeTepreBaTh
JIOCTaTOYHbIE IIacTUYecKue aedopmanuu (B YaCTHOCTH, IPU HCHOJIB30BAaHUU apMaTyphl C
(GU3NUECKUM MpeIeTIOM TEKYUECTH ), JOMYCKAETCsl ONPEeATh METOIOM PEAeTbHOIO PABHOBECHSI.

5.1.3 IIpu pacuerax OETOHHBIX U JK€JIE€300€TOHHBIX KOHCTPYKIHMH MO MpPeIeTbHbIM COCTOSHUSIM
ClelyeT  paccMaTpuBaThb  pasjIM4YHbIE  pacueTHBIE CUTyallud B  COOTBETCTBUU C
I'OCT 27751, B TOM uMcie cTaguu U3rOTOBIIEHHUS, TPAHCIIOPTUPOBAHNUs, BO3BEACHHUSI, DKCILUTyaTallH,
aBapUIHBIE CUTYAllUH, a TAKKE MOXKap.

5.1.4 PacueTsl OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIIUNA ClIeAyeT MPOU3BOJAUTH HA BCE BUIBI
Harpy30K, COOTBETCTBYIOIIMX (YHKIIMOHAJIHLHOMY HA3HAUYEHUIO 3JaHUA U COOPYXKEHUH, C y4eToM
BIIUSIHUSI OKpYXaromehd cpeapl (KIMMAaTHUYeCKUX BO3JACHCTBUH W BOABI — JJIsi KOHCTPYKIIWH,
OKPYKEHHBIX BOJIOM), @ TAKXKE — C YIETOM BO3JEHCTBUS N0Kapa, TEXHOJIOTMYECKUX TEMIIEPATYPHBIX U
BJIQ)KHOCTHBIX BO3/IEHCTBUI U BO3/IEHCTBUI arpECCUBHBIX XUMHUYECKUX CPELL.

5.1.5 Pacyerbl OETOHHBIX M JK€IE€300€TOHHBIX KOHCTPYKLUUH NPOM3BOJAT Ha JeicTBUE
U3rH0AIOMIMX MOMEHTOB, MPOJOJIBHBIX CHJI, TIONEPEYHBbIX CHJI U KPYTSIIUX MOMEHTOB, a TaKKe Ha
MECTHOE JIEUCTBUE HArPy3KH.
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5.1.6 Tlpu pacuere 371eMEHTOB COOPHBIX KOHCTPYKIIMK Ha BO3JCHCTBUE YCHIIUI, BO3HUKAIOIINX
IIpU HUX MOAbEME, TPAHCIOPTUPOBAHMM M MOHTA)Xe, HArpy3ky OT MAacChl JJIEMEHTOB ClEAyeT
IPUHUMATH € KO3()(DUITMEHTOM TUHAMUYHOCTH, PAaBHBIM:

1,60 — mpu TpaHCTIOPTHUPOBAHNUH,

1,40 — npu mopbeMe U MOHTAXKE.

JlomyckaeTcsi mpuHUMaTh Oosiee HU3KUE, OOOCHOBAaHHBIE B YCTAHOBJICHHOM MOPSIKE, 3HAYCHUS
K02 (D PUITMEHTOB AMHAMUYHOCTH, HO HE HIDKe 1,25.

5.1.7 Tlpu pacyerax OCTOHHBIX M KEJI€300€TOHHBIX KOHCTPYKIIMHA CIIEIYeT YYUTHIBATH
0COOCHHOCTH CBOMCTB pa3jMYHbIX BUJIOB OETOHA U apMaTyphl, BIUSHUS HA HUX XapaKkTepa Harpy3ku u
OKpY’Kalollel Cpeipl, CIIOCO00B apMHUPOBaHUs, COBMECTHYIO paboTy apMaTypsl U OeroHa (mpu
HAUIMYMM ¥ OTCYTCTBUU CLEIUICEHHS apMarypsl C OETOHOM), TEXHOJOTHIO H3TOTOBIICHUS
KOHCTPYKTHUBHBIX THIIOB KeJIe300€TOHHBIX 3JIEMEHTOB 3JIaHHUI U COOPYKECHHU.

5.1.8 Pacuer npeaBapuTEIbHO HAIPSHKEHHBIX KOHCTPYKIMM CleyeT HNPOM3BOAUTH C YYETOM
HAYyalbHBIX (MIpeIBapUTENbHBIX) HampsbKeHUH U nedopManuii B apMarype U O€TOHe, MOTepb
MPEIBAPUTEIILHOTO HAMpsDKEHUS M OCOOGHHOCTEW IMepenadyd MpeABapUTEIHHOTO HaMpsDKEHUS Ha
0eToH.

5.1.9 B MOHONMUTHBIX KOHCTPYKIUSX JIOJDKHA OBITH OOecriedeHa MPOYHOCTh KOHCTPYKIUHU C
y4eToM pabouynx HIBOB OETOHUPOBAHUS.

5.1.10 Ilpu pacuere cOOpHBIX KOHCTPYKIIMU JOJDKHA OBITH OOecredeHa MPOYHOCTh Y3JIOBBIX H
CTBIKOBBIX COTPSDKCHUH COOPHBIX 3JIEMEHTOB, OCYIIECTBICHHBIX IyTEM COCIWHEHHS CTabHBIX
3aKJI/IHBIX JIETaJIeH, BBITYCKOB apMaTyphl M 3aMOHOJIMYUBAHUS OETOHOM.

5.1.11 IIpu pacueTe MIOCKHX M MPOCTPAHCTBEHHBIX KOHCTPYKIIMH, MOJBEPraeMbIX CHIIOBBIM
BO3JCUCTBUSM B [JBYX B3aUMHO MEPHEHIAUKYISPHBIX HAlpaBIEHUSAX, PACCMATPUBAIOT OTAEIbHbIE,
BBIICJICHHBIE U3 KOHCTPYKIMM IUIOCKHE WM IPOCTPAHCTBEHHBIE Majble XapaKTEPHBIE DJIEMEHTHI C
YCUIMSIMU, AEUCTBYIOLUIUMH 1O OOKOBBIM CTOPOHAaM 3yieMeHTa. IIpu Hamuuuu TpeummH 3TH YCHIUS
OTIPEAEISAIOT C YYETOM PACIHOJIOKEHUSI TPEIINH, KECTKOCTH apMaTyphl (OCEBOM M TaHT€HLIMAJIbHOMN),
KECTKOCTU OeToHa (MEXIy TpellMHAaMU U B TpeulMHax) U Apyrux ocodeHHocrei. [Ipu orcyrcTBun
TPEILMH YCUJIUS ONPEAETSAIOT KaK JUIsl CILIOIIHOTO Tea.

JlomyckaeTcsi py HaJUYMUK TPELIUH ONPEIENATh YCHUIMS B MPEINOJIOKEHUN YIPYroi paboThbl
KEJIe300€TOHHOTO 3JIEMEHTA.

Pacuer smeMeHTOB cienyeT NMPOU3BOAMTH IO HauboJiee OMACHBIM CEYEHMSIM, PaclioyIOKEHHBIM
II0J1 YIJIOM IO OTHOLLIEHUIO K HAIIPaBJICHUIO JIEHCTBYIOIIMX HA 2JIEMEHT YCHIINN, HA OCHOBE PaCUETHBIX
MoOJIeJIed, YYMUTBHIBAIOIUX paboTy pacTSHYTOH apMaTypbl B TpellMHE M paboTy OeToHa MexX1y
TPEIIMHAMU B YCIOBHSIX IJIOCKOTO HANPSYKEHHOTO COCTOSHUS.

5.1.12 Pacyer MmIOCKHX M MPOCTPAHCTBEHHBIX KOHCTPYKIUH 110 NPOYHOCTH JOMYCKAETCs
MPOU3BOJIUTH I KOHCTPYKIIMH B LI€JIOM Ha OCHOBE METOJIa MIPEe/IeIbHOr0 paBHOBECHS, B TOM YHCIIE C
y4eToM J1ehOpMHUPOBAHHOTO COCTOSTHUSI K MOMEHTY pa3pyLIeHHUS.

5.1.13 IIpu pacuere MacCUBHBIX KOHCTPYKIIMM, MOJBEPTa€MBbIX CHUJIOBBIM BO3JIEHCTBUSM B TPEX
B3aMMHO NEPINEHIUKYJSAPHBIX HANpaBICHUSAX, pPacCMaTpPUBAIOT OTACIBHBIE BBIACICHHBIE U3
KOHCTPYKLIMU Majible 0OOBbEMHBIE XapaKTepHBIE 3JIEMEHTHI C YCHWIIMAMH, JECHCTBYIOIIMMHU MO TPaHSIM
aneMeHTa. Ilpu 3ToM ycunus cienyer onpeaensaTb Ha OCHOBE IPEANOCHUIOK, aHAJIOTMYHbIX PUHATHIM
JUTSI TUTOCKHX 3eMeHToB (5.1.11).

Pacuer sneMeHTOB cienyeT MpOU3BOIUTH M0 HAauOOJee OMACHBIM CEUEHHSIM, PACIONIOKEHHBIM
IOJ1 YTJIOM IO OTHOIIEHUIO K HAIlPaBJICHUIO JIEHCTBYIOIIMX Ha 3JIEMEHT YCHJIMN, HA OCHOBE pacUeTHBIX
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MOJIeJIei, YYUTHIBAIOIIUX pPAabOTy OETOHAa M apMaTypbl B YCJIOBHSX OOBEMHOTO HAMPSHKEHHOTO
COCTOSIHUSI.

5.1.14 Insg KOHCTPYKUMH CIOXHOH KOH(pUrypauuu (Hampumep, MPOCTPAHCTBEHHBIX) KpoMe
pacueTHBIX METO/OB OICHKH HECYIIeW CIIOCOOHOCTH, TPEIIMHOCTOMKOCTH U J1e()OPMATUBHOCTH
JIOITYCKAeTCs UCIIOIb30BaTh PE3yJIbTaThl UCIIBITAHUS (PU3MUECKUX MOJIEIIEH.

5.1.15 PacueT W KOHCTpYMpPOBAaHHME KOHCTPYKIIMH C KOMITO3UTHOW IOJIMMEPHOW apMaTypoi,
CTaJIe)KENe300€TOHHBIX, (UOPOOETOHHBIX, COOPHO-MOHOJMTHBIX W  JPYTUX  CICHU(PUISCKUX
KOHCTpYKIui cienyeT BoinodHaTh mo CH KP 20-02.

5.2 TpeﬁoBaHnﬂ K pacuery 0E€TOHHBLIX M KejIe300eTOHHBIX 3JIEMEHTOB 110 MPOYHOCTH

5.2.1 Pacuer GETOHHBIX U K€J1€300€TOHHBIX AIEMEHTOB 110 IPOYHOCTH MPOU3BOSIT:
- 110 HOPMAJIBHBIM CEUEHHSM (IPU JCHCTBUHM M3THOAIONIMX MOMEHTOB M MPOAOJBHBIX CHII) —
0 HeNIWHEeWHOW negopManmMOHHOW Monenu. J[ng NpOCTBIX THUIOB KEIe300€TOHHBIX
KOHCTPYKIUH (IIPSIMOYTOJIBHOTO, TAaBPOBOTO U JBYTaBPOBOT'O CEYEHUI C apMaTypol, pacnoiIoKeHHOM
y BepXHEH M HIKHEH TIpaHed CeUeHHMs, a TaKkKe KPYIJIOro M KOJBIEBOTO CEYCHHUI C apMarypow,
PACIONIOKEHHON paBHOMEPHO TI0 NEPUMETPY CEYEHHsI) MIOIMYCKAeTCs BBINOJHATH pacueT IIo
NpeaeTbHBIM YCHITUSIM;

- 110 HaKJIOHHBIM CEUEHUSM (IIPU ACHCTBUY IMONEPEUHBIX CHII), IO MPOCTPAHCTBEHHBIM CEUCHHSIM
(mpu  MEHCTBMM KpPYTALIMX MOMEHTOB), Ha MECTHOE [eiiCTBHE Harpy3ku (MeCcTHOE C)KaTue,
IPO/IaBIIMBAHKE) — 110 TIPEICTBHBIM YCHITHSIM.

Pacyer mo mpoYHOCTH KOPOTKHUX KEJIE300€TOHHBIX JIEMEHTOB (KOPOTKHX KOHCOJEH U APYIuX
3JIEMEHTOB) NMPOU3BOAAT HA OCHOBE KapPKACHO-CTEPKHEBON MOJEIIH.

5.2.2 Pacyer no mpo4YHOCTH OETOHHBIX U JKEJIE€300€TOHHBIX 3JIEMEHTOB I10 MPEAETbHBIM YCHIUSAM
npousBogsaT u3 ycnoBust (5.1), 4ro ycmime OT BHENIHMX HAarpy3oK © Bo3xeiictBuii F B
paccMaTpuBaeMOM CEUEHHUH HE JIOJDKHO MPEBBIIATh MpeaenbHoro ycmmus Fyi, KoTopoe MOXeT OBITh
BOCIIPHHSTO JIEMEHTOM B 3TOM CEUCHHUH

F<Fy. (5.1)

PacyeT 6€TOHHBIX 3J1eMEHTOB IO NMPOYHOCTH

5.2.3 beToHHbIE D3JEMEHTHl B 3aBUCHUMOCTH OT YCJIOBUH HUX padoTel U TpebOBaHUM,
NPEIBSBISEMBIX K HUM, CIIEIYET PACCUMTHIBATH 110 HOPMAIBHBIM CEUYEHUSIM TI0 MPEIEIbHBIM YCHITUSIM
0e3 yuera (5.2.4) unu ¢ yuetom (5.2.5) conpoTuBiIeHUsT OETOHA PACTIHYTON 30HBHI.

5.2.4 be3 ydera CONMpOTUBIEHUS OETOHA PACTSHYTOM 30HBI MPOU3BOAAT pacyeT BHELUEHTPEHHO
CKaThIX OETOHHBIX OJJIEMEHTOB TNPU 3HAYCHHMSX OKCIEHTPUCUTETa MpPOJOJbHON CHIIBI, HE
npesbimatomux 0,9 paccTossHUA OT LIEHTpa TSHKECTU CEUYEHHUs J10 Hauboiee cXaroro BojokHa. Ilpu
9TOM IPEAENTbHOE YCUIINE, KOTOPOE MOXKET ObITh BOCIIPUHSATO 3JIEMEHTOM, ONPEAEISIOT 110 pacueTHHIM
COIIPOTHUBIIEHUSIM O€TOHa CXaThio Rp, paBHOMEPHO paclpelielleHHbIM MO YCJIOBHOM CXKaToil 30He
CEUEHHsI C TICHTPOM TSDKECTH, COBITAIAIONINM C TOYKOW TPUIIOKEHUS TIPOIOTHHON CHJIBI.

Jyis MacCHBHBIX OCTOHHBIX KOHCTPYKIIMHA CJeIyeT MPHHAMATh B C)KAaTOW 30HE TPEYTOJbHYIO
SMIOPY HANpPsHKEHUH, HEe TPEBBIIIAOIINX PACYeTHOTO 3HAYCHHS COMPOTHUBIICHHS OeTOHA CKaThio Rp.
[Tpy 5TOM 3KCIEHTPUCHUTET MPOJOTHHON CHIIBI OTHOCHTENBHO IEHTPa TSHKECTH CEUSHHs He JOJDKeH
npesbimaTh 0,65 paccTOSHUS OT LEHTPA TSHKECTH 10 HanboJiee ¢KaToro BOJIOKHA OeToHa.

10
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5.2.5 C y4yeroM CONMpPOTHUBIECHUS OETOHA PACTSIHYTOH 30HBI MPOM3BOJAT PACUYET BHELECHTPEHHO
CXKaTBIX OETOHHBIX 3JEMEHTOB C AKCIICHTPHCUTETOM MPOAOIBHON CHIIBI, OOJBIIMM HPUBEIACHHOTO B
5.2.4, u3rubaeMbpIx OETOHHBIX OJJIEMEHTOB (KOTOpBIC [OIMYCKAIOTCA K TNPUMEHEHHUIO), a TaKxKe
BHEIICHTPEHHO CXKAThIX AJIEMEHTOB C SKCHEHTPUCUTETOM MPOJIOIBHON CHIIbI, PABHBIM IIPUBEJCHHOMY B
5.2.4, HO B KOTOPBIX IO YCIOBMSAM 3KCIUTyaTalluu He Jlolyckaercss oOpa3oBaHue TpemuH. [Ipu 3tom
IPEJeNIbHOE YCHIINE, KOTOPOE MOXKET OBbITh BOCHPHUHATO CEYEHHMEM 3JIEMEHTA, ONPENeNtoT KakK s
YIPYyroro Tena Mpu MakCUMaJbHBIX PACTATMBAIOIIMX HANPSDKEHUSX, PABHBIX PACUETHOMY 3HAYEHUIO
COIIPOTHBIICHUS O€TOHA OCEBOMY PACTSKEHUIO Ryt

5.2.6 Ilpu pacuere BHELICHTPEHHO CXKAaThIX OETOHHBIX 3JIEMEHTOB CIENYET YYUTHIBATh BIIUSHUE
MIPOJOJIBHOTO U3TH0a M CITYy4alHBIX 3KCLIEHTPUCHTETOB.

Pacuer skej1€300€TOHHBIX 3JIEMEHTOB 110 MPOYHOCTH HOPMAJBHBIX ceyeHuil

5.2.7 Pacuer >xene300€TOHHBIX SJIEMEHTOB IO MPEICIbHBIM YCWIHUSIM CJEIyeT IMPOBOIUTH,
ompesensisi MpeAeNbHbIE YCHIHS, KOTOPbIe MOTYT OBITh BOCHPUHATHI OETOHOM M apMaTypoll B
HOPMAaJIbHOM CEYEHUH, UCXOJS U3 CIAEAYIOIIMX MOJIOKEHUMN:

- CONPOTHUBJICHUE OETOHA PACTSHKEHHUIO PUHUMAIOT PaBHBIM HYIIIO;

- COINPOTHBJICHUE OETOHA CXKATUIO MPEACTABISAETCS HAMPSKEHUSMU, PABHBIMH DPACUETHOMY
COMPOTHUBIICHUIO OETOHA CXKATHUI0O W PABHOMEPHO PACIPEICICHHBIMU IO YCIOBHOM CXXaTOW 30HE
OeroHa;

- pacTITUBAIONIUE U C)KUMAIOIINE HAMIPSKEHUSI B apMaType MPUHUMAIOTCS He 00Jiee pacyeTHOTO
COMPOTUBIICHUS PACTSKEHUIO U CKATUIO COOTBETCTBEHHO.

5.2.8 Pacuer kene300€TOHHBIX JJIEMEHTOB IO HETUHEHHOW aeopMalMOHHONW MOIeH
MPOU3BOJIAT HA OCHOBE IUArpaMM COCTOSHUSI OETOHAa W apMaTypbl, UCXOJS U3 TUIMOTE3bl TUIOCKUX
ceueHnil. KpurepueM NpPOYHOCTHM HOPMAIbHBIX CEUEHUW SBISAETCA JOCTHIKEHHE MPEAENIbHBIX
OTHOCUTENBHBIX Jehopmaluii B OETOHE UM apMaType.

5.2.9 Tlpu pacuere BHEIEHTPEHHO CXKATHIX >KEJIE300€TOHHBIX JJIEMEHTOB CJIEAYET YYHTHIBATH
CITy4alHBIN SKCHEHTPUCUTET U BIUSHUE MTPOOJILHOTO U3TH0A.

Pacuer ’kej1€300€TOHHBIX 3JIEMEHTOB 110 NMPOYHOCTH HAKJIOHHBIX ceyeHuit

5.2.10 Pacuer >xene300€TOHHBIX 3JIEMEHTOB IO MPOYHOCTU HAKIIOHHBIX CEYCHHUM MPOU3BOJAT: IO
HAaKJIOHHOMY CEYEHHUIO Ha JCHCTBHE MONEpPEYHOM CHIIbl, MO HAKJIOHHOMY CEUEHUIO Ha JIeWCTBHUE
M3rU0ArONIeT0 MOMEHTa W M0 IMOJ0Ce MEXKIY HAKJIOHHBIMH CEYCHHUSMH Ha JIEHCTBUE MONEPEYHON
CHJIBI.

5.2.11 Ilpm pacuere xene300€TOHHOTO AJIEMEHTa MO MPOYHOCTH HAKIOHHOTO CEYCHHsS Ha
JeiCTBHE TMONEPEeYHOW CHIIBI MPEJENIbHYI0 IONEPEUHYI0 CHIly, KOTOpas MOXXET ObITh BOCHpPHHSTA
OJICMCHTOM B HAKJIOHHOM CCUCHUU, CICAYCT OIPCACIIAThL KaK CyMMY IPCACIIbHBIX MOMCPCUYHBIX CHUII,
BOCIIPUHUMAEMbIX OETOHOM B HAaKJIOHHOM CEYCHHHM M TIONEPEUHON apMarypoil, mepecekarolien
HaKJIOHHOE CEUYEHHE.

5.2.12 Tlpu pacdere Kene300€TOHHOTO D3JEMEHTa IO MPOYHOCTH HAKJIOHHOTO CEUeHHUs Ha
JecTBHE U3TUOAIOIIETO MOMEHTA MPEACTbHBII MOMEHT, KOTOPBI MOXKET OBITh BOCTIPUHST 3JIEMEHTOM
B HAKJIOHHOM CC€YCHHHU, CIICAYET ONMPEACIIATh KaK CYMMY IPCACIIbHBIX MOMCEHTOB, BOCIIPUHHUMACMBIX
MEePECEKaAONIEl HAKJIOHHOE CEYEHHE MPOAOJbHOM M MONEPEYHOW apMaTypod, OTHOCHUTEIIBHO OCH,
MPOXOSIICH Yepe3 TOUKY MPUIOKEHUSI PAaBHOJICUCTBYIOIIEH YCUIIMIA B CKATOM 30HE.

11
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5.2.13 Tlpu pacueTte xene300€TOHHOTO JIEMEHTA IO MOJI0Ce MEXKTY HAKIIOHHBIMH CEUYCHUSMH Ha
JeiCTBUE TONEPEYHON CHIIBI MPENENbHYIO IMOMEPEUHYI0 CHILy, KOTOpas MOKET OBITh BOCIPHHATA
3JIEMEHTOM, CIEAYET ONPEAEIATh UCXO0S U3 MPOYHOCTH HAKIOHHOW OETOHHOM IOJIOCHI, HAXOASILEHCS
II0J1 BO3JICUCTBUEM CKUMAIOIIUX YCWIMM BIOJIb IIOJOCHI M PACTATMBAIOIIMX YCHWIMM OT IONEPEYHON
apMaryphbl, IEPECEKAONICH HAKIIOHHYIO I0JIOCY.

Pacuer :kes1e300eTOHHBIX 3JIEMEHTOB 10 MPOYHOCTH MPOCTPAHCTBEHHbIX CeYEHM i

5.2.14 Tlpu pacuere kene300€TOHHBIX JEMEHTOB IO MPOYHOCTH MPOCTPAHCTBEHHBIX CEYCHHUI
NpeAeNbHBIA KPYTAIIUA MOMEHT, KOTOPBIM MOXET ObITh BOCHPUHST 3JIEMEHTOM, CJIEAYET ONpPEACIIsITh
KaK CyMMY IMpEACNIbHBIX KPYTAIIUX MOMEHTOB, BOCIPUHHUMAEMBIX IPOJOJILHOW W TONEPEeUYHON
apMaTypoi, pacroJIOKEHHOW y KaxJ0il rpaHu annemeHTa. Kpome Toro, cieayer npou3BOIUTh pacyeT
[0 TIPOYHOCTH IKeNe300€TOHHOTO J3JEMEHTa I0 OCETOHHOH I0JIoCce, PACIOIOKEHHONH MEeXITy
MPOCTPAHCTBEHHBIMH CEUYEHUSMU M HaXOJSIICHCs MOJ BO3JCHCTBHEM CXKUMAIOUIUX YCHUJIHH BIOIb
MOJIOCHI M PACTATUBAIOIINX YCHIIMH OT MONEPEYHON apMaTyphbl, epeceKaroleii mojaocy.

Pacuer kes1e300€TOHHBIX 3J1eMEHTOB HA MeCTHOE JIeiicTBHE Harpy3ku

5.2.15 Ilpu pacyere Kene300€TOHHBIX JJIIEMEHTOB HA MECTHOE C)KaTUE€ IMPEAEIbHYIO
CKUMAIOMIYIO CHITY, KOTOpasi MOKET OBITh BOCIIPHHATA 3JIEMEHTOM, CIEAYET OINpPENENATh UCXOAS M3
COIIPOTUBJICHHUA Oerona npu 00BEMHOM HAIMpsS)KCHHOM  COCTOSIHUH, CO3AaBaCMOM OKPYXKArouM
0ETOHOM M KOCBEHHOI apMaTypoi, €clii OHa yCTaHOBJICHA.

5.2.16 Pacuer Ha poaBIMBaHUE TPOU3BOIAT AJIS INTOCKHUX JKEIE300€TOHHBIX IIEMEHTOB (TLIUT)
Opu JIEHCTBUM COCPEOTOYEHHBIX CHJIBI U MOMEHTa B 30HE IpojaBiuBaHus. [IpenenbHoe ycuiue,
KOTOpPO€ MOXKET OBITh BOCHPHUHATO KeJIe300€TOHHBIM 3JEMEHTOM IpU INPOJABIMBAHUH, CIEIYeT
OTIpEeEIATh KaKk CYMMY IpENEIbHbIX YCHJINN, BOCOPUHUMAEMbIX OETOHOM M MOMEPEYHON apMaTypou,
PAacCIIOJIOKEHHOM B 30HE IIPOJIaBIINBAHMS.

5.3 TpeGoBanusi K pacuery xejie300eTOHHBIX )JIEMEHTOB 10 00PA30BAHMIO TPEIIHH

5.3.1 Pacuer ’xene300€TOHHBIX 3JIEMEHTOB 110 00Pa30BAHUIO0 HOPMAJIBHBIX TPEIIUH MPOU3BOIAT
10 MpEeNIbHBIM YCUIMSIM WM 10 HEeJTMHEeWHOW AedopmaimonHoi Monenu. Pacder mo oOpa3oBaHuio
HAKJIOHHBIX TPELIUH MPOU3BOJAAT IO NPEAEIBHBIM YCUIUSM.

5.3.2 Pacuer no 0O6pa3oBaHUIO TPEIIMH KEIEe300€TOHHBIX 3JEMEHTOB O MPeAETbHBIM YCUIIHIM
npou3BoAAT U3 ycioBus (5.2), MO KOTOPOMY YCHJIME OT BHEIIHHMX HAarpy30K M BO3JeHcTBHI F B
paccMaTpuBaeMOM CEUYEHHH HE JIOJDKHO MPEBBINIATh MPENenbHOro ycuius Fercut, KOTOPOE MOXKET
OBITH BOCIIPUHSTO KEJI€300€TOHHBIM 3JIEMEHTOM IpU 00pa30BaHUM TPEIIUH

F< I:crc,ult ' (5:2)

5.3.3 IlpenenbHOe ycuine, BOCIPUHHUMAEMOE KEJIe300€TOHHBIM 3JIEMEHTOM TpH 00pa30BaHUHU
HOPMAJIbHBIX TPEIIMH, CIEAYEeT ONpPENeNsITh MCXOJl W3 pacuera Kele300€TOHHOrO 3JeMEHTa Kak
CIUIOIIHOTO Tejla C Yy4YyeToM YNpyrux JnedopManuil B apMmarype U Heynpyrux nedopmanuii B
pPacTSAHYTOM U C)KaTOM OETOHE MPU MaKCUMAalbHBIX HOPMAJIbHBIX PACTATHUBAIOMIMX HAMPSDKEHHUSIX B
0eToHe, paBHBIX PAaCUETHBIM 3HAUCHHSIM CONPOTUBIICHHUSI OETOHA OCEBOMY PACTSKEHHIO Ryt ser.

5.3.4 Pacyer xene300€TOHHBIX 3JEMEHTOB IO OOpa30BaHMUI0O HOPMAIBHBIX TPEIIUH TI0
HENMHEHHON NeOopMalMOHHOM MOJENHM MPOM3BOJIAT HA OCHOBE TUArpaMM COCTOSIHUSL apMaTyphbl,
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pacTSHYTOTO M CXKATOro OETOHAa M TUIOTE3bl IUIOCKUX ceueHuil. Kputepumem oOpa3oBaHus TpeIyH
SIBIISICTCS IOCTHYKCHHE TIPEICTBbHBIX OTHOCUTEIBHBIX JIe(hoOpMaIluii B pacTIHYTOM OETOHE.

5.3.5 llpenenbHOE yCUiIHE, KOTOPOE MOXKET OBITh BOCIIPHHSITO KEJIe300€TOHHBIM JIEMEHTOM MPU
00pa30BaHMM HAKJIIOHHBIX TPELIMH, CJEIyeT ONpPEACNsATh HCXOIsi W3 pacueTra >XKeiae300€TOHHOTO
3JIEMEHTA KaK CIUIOIIHOTO YIPYroro Teja U KpUTEepHs IPOYHOCTH OE€TOHA MPH IIOCKOM HAMPSKEHHOM
COCTOSIHUH «C)KaTHUEe-PACTIKECHUE.

5.4 TpeGoBaHus K pacuyeTy Kej1e300€TOHHBIX 3JIEMEHTOB 0 PACKPBITHIO TPEIHH

5.4.1 Pacuer »eie300€TOHHBIX 3JIEMEHTOB IPOU3BOAAT IO PACKPHITHIO Pa3JIMYHOIO BHIA
TPEUIMH B TeX CiIydasX, KOIJIa pacueTHas IMpOBEpKa Ha OOpa30BaHME TPELIUMH IMOKa3bIBAeT, YTO
TPEIIUHBI 00pa3yIOTCs.

5.4.2 Pacyer mo pacKpbITHIO TPELIMH MPOM3BOIAT M3 ycioBus (5.3), mo KOTOpoMy IIMpUHA
PacKpbITUSL TPEIIUH OT BHELIHEH HAarpy3kd acre HE JOJKHA IMPEBOCXOIUTH IMPENEIbHO JIOIMYCTUMOTO
3HA4YEHUs IUPUHBI PACKPBITUS TPEILUH cre,ylt

acrc < acrc, ult * (5-3)

5.4.3 IllupuHy pacKpbITHs HOPMaJbHBIX TPELIMH OMNPEIENAIOT KaK IPOU3BEIEHUE CPEIHUX
OTHOCHUTEJIbHBIX JepopMaluii apMaTypbl Ha y4acTKe MEXJy TpPEIIMHAMHU U JUIMHBI 3TOI'O Y4YacTKa.
CpenHue oTHOCUTENIbHBIE Je(OpMALlUU apMaTypbl MEX1Y TPELIMHAMU ONPEIEIISIOT C YY€TOM pabOoThl
pactsaHyToro OeToHa Mexay TpemHamu. OTHOCUTENIbHBIE AedopMalM apMaTypbl B TpeEIIHHE
OINpPENeNIAI0T M3 YCIOBHO YIPYroro pacyera XKejae300€TOHHOIO »3JeMEHTa C TpellMHaMH C
IPUMEHEHUEM MPHUBEICHHOIO MOIYJs AedopMalM CKaToro OETOHA, YCTAHOBJIEHHOIO C Y4YETOM
BIMSIHUSA HEYNpyrux nedopmanuii 6eTOHa C)KaTOW 30HBI, WM IO HEIMHEHHOH aedopMaliioHHON
Mozenu. PaccTosiHue Mexay TpellMHaMU OINPEAESIOT U3 yCIOBHS, 0 KOTOPOMY Pa3HOCTh YCHIIMH B
MIPOJOJILHOM apMaType B CEYEHUH C TPEUIMHOW M MEXIy TpelIMHAaMHU JI0JDKHA OBbITh BOCHPHUHSTA
YCWJINSMHU CUEIUIEHUS apMaTypbl ¢ 0ETOHOM Ha JUIMHE 3TOr0 y4acTKa.

lupuHy packpbITHs HOPMAJIbHBIX TPEUIUH CJIEIYET ONPEAeATh C yUeTOM XapakTepa JeHCTBUs
Harpy3ku (IOBTOPSIEMOCTH, JUTUTEILHOCTH U T.I1.) U BUJA NPOGUIISl apMaTypBhl.

5.4.4 IlpenenbHO OONMYCTMMYIO LIMPHUHY PACKPBITHS TPEIIMH dcreylt CAEAYET yCTAHABIMBATh
UCXO/ M3 3CTETHMUYECKUX COOOpaKeHUH, HAaIM4Yus TpeOOBaHUM K MPOHHUIIAEMOCTH KOHCTPYKLUH, a
TaKK€ B 3aBUCUMOCTH OT JUINTENbHOCTH JEHCTBUS HArpy3Ku, BHJa apMaTypHOW CTald M €€
CKJIOHHOCTH K pa3BUTHIO Koppo3uu B Tpemune (CHull 2.03.11).

5.5 TpeGoBanus K pacuery KeJ1e300€TOHHBIX 3JIEMEHTOB 10 AedopManusiM

5.5.1 Pacyer xene300€TOHHBIX JIEMEHTOB MO JehopMaIisIM TPOu3BOAIT u3 yciosus (5.4), mo
KOTOPOMY MPOTHOBI WIIM TIepEeMEIeHNsT KOHCTPYKIUi f OT nelicTBUS BHENIHEH HArpy3KH HE JOJDKHBI
NPEBBIIIATH PEEITBHO IOMYCTUMBIX 3HAYSHUH MPOTNO0B WK TiepeMerieHui fyi;

f <fys. (5.4)

5.5.2 IlporuGsl WM nepeMelieHus: Kele300€TOHHBIX KOHCTPYKIMI OMpeNessitoT Mo OOUIMM
MpaBWJIaM CTPOUTENBHOM MEXaHUKHM B 3aBHUCHUMOCTH OT HW3TMOHBIX, CIBUTOBBIX M OCEBBIX
ne(pOopMaIIMOHHBIX XapaKTEPUCTUK KeJIe300€TOHHOIO 3JIEMEHTa B CEYEHUSIX IO €ro JJIHEe (KpUBU3HA,
YIJIBI CABHTA U T. 1.).
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5.5.3 B cnydasx, korma mporuObl >KeIe300€TOHHBIX 3JEMEHTOB B OCHOBHOM 3aBHCAT OT
M3rHOHBIX JeopMannii, 3HAYeHHUs NPOTHOOB ONPEACNSAIOT IO KPUBU3HAM 3JIEMEHTOB WM IO
KECTKOCTHBIM XapaKTEPUCTHKAM.

KpuBu3Hy »ene300eTOHHOTO 3JIE€MEHTa ONPEACISIOT KaK YacTHOE MACNCHHS H3rH0aroIero
MOMEHTA Ha JKECTKOCTh JK€JI€300€TOHHOI'O CEYEeHUs IPU U3ruoe.

JKecTkocTh paccMaTpHUBAaEMOIO CEUEHHS KeJIe300€TOHHOIO 3JIEMEHTa ONpPENeAoT MO OOIIUM
IpaBUIaM CONPOTHUBIICHHUS] MaTepHANOB: Uil CEYeHMs Oe3 TPEeUIMH — KaK Ui YCJIOBHO YIPYIroro
CIUIOIIHOTO 3JIEMEHTAa, a Ul CEYEHUs C TpellMHAMU — KaK AJs YCJIOBHO YIPYroro »JIeMEHTa C
TpeUMHaMU (IPUHUMAs JINHEHHYI0 3aBUCMOCTb MEXy HallpsDKeHUSIMU U aedopmanusamu). Binusuue
Heynpyrux nedopmanuii OeToHa YYMTHIBAIOT C TOMOIIBIO NPUBEACHHOTO MOAyNs aedopmanuit
OeroHa, a BIMAHUE PabOTHI PAcTAHYTOrO OETOHA MEXIY TPEIIMHAMH — C IOMOUIbIO MPHBEICHHOTO
MOyJIsl iepopManuii apMaTyphl.

Pacuer medopmaruii xene300€TOHHBIX KOHCTPYKIMH C YY4E€TOM TpPEHIMH IMPOU3BOAAT B TeX
cilyyasix, KOIJla pacyeTHas IpoBepka Ha o00pa3oBaHME TPELIMH I10Ka3blBa€T, YTO TPELIMHbI
oOpa3ytorcsi. B mpoTuBHOM citydae HpoM3BOAAT pacdeT Aedopmanuil kak AJis Keae300€TOHHOIro
3J1eMeHTa €3 TPeLyH.

KpuBusHy u npoposibHble JedopMaluy KeIe300€TOHHOIO 3JIEMEHTa TAaKKe ONPEIeNsIoT 10
HENMHEHHOH ehopMalMOHHON MO MCXO/s M3 YPaBHEHUH PaBHOBECHS BHEIIHUX M BHYTPEHHHX
yCUJINHM, NEHCTBYIOIIMX B HOPMAaJbHOM CEYEHUU 3JIEMEHTA, TUIIOTE3bl IUIOCKUX CEYEHHM, AuarpaMm
COCTOSIHUSI OETOHA M apMaTyphl U CPEINHUX JePOpMaluii apMaTypbl MEXTy TPEUTHHAMHU.

5.5.4 Pacuer npedopmanuii kKene300€TOHHBIX JJIEMEHTOB CIIEAYeT NPOU3BOAUTH C YYETOM
JUINTEIILHOCTH JIEHCTBUS HArpy30K.

[Tpu BBIYMCIEHUHM TPOTHOOB >KECTKOCTh YYaCTKOB 3JIEMEHTA CJENyeT OIpEeNeNsiTh C y4eTOM
HaAJIMYMs WM OTCYTCTBUSI HOPMAJIBHBIX K MPOJIOJIBHON OCH 3JIEMEHTA TPELIUH B PacTSAHYTOH 30HE ero
MOTIEPEYHOI0 CEUYEHUS.

5.5.5 3HavyeHus NpeAeNbHO JOMYCTHMBIX aedopManuii TpuHUMAT B cootBeTcTBHH ¢ §.2.20.
[Ipu nelcTBUM TOCTOSHHBIX W BPEMEHHBIX UITMTENBHBIX W KPAaTKOBPEMEHHBIX HArpy30K IpOrud
KeJIe300€TOHHBIX 3JIEMEHTOB BO BCEX CIlIydasix He J0JDKeH mpesbimath 1/150 nponera u 1/75 Bbuiera
KOHCOJIH.

6 MartepuaJbl 115 0€TOHHBIX U KeJ1€300eTOHHbIX KOHCTPYKIMH

6.1 beton

6.1.1 Jlns OETOHHBIX W JKEJIEe300€TOHHBIX KOHCTPYKIHH, MPOCKTUPYEMBIX B COOTBETCTBHH C
HACTOSALIMMU CTPOUTEIbHBIMA HOPMaMHU, CIIEyeT IPeIycMaTpUBaTh KOHCTPYKIIMOHHbIE OETOHBI:

- TSDKEJBIN, B T. 4. HaNpsTaromuid cpenneit miotnoct ot 2200 mo 2500 KT/M® BKJIFOUHUTENIBHO;

- MEJIKO3EpHUCTBIN cpeaneit miotHoct oT 1800 mo 2500 KI/M> BKITIOUHTENBHO;

- nerkuii cpennent morHoctu ot 800 1o 2000 Kr/M® BKIIIOUHTENBHO;

- A4EUCTBIN cpeaHeit mroTHoct oT 500 no 1200 Kr/M® BKIIIOUHTENBHO.

6.1.2 Ilpu mpoeKTUpOBaHUM OETOHHBIX M KeNe300€TOHHBIX COOPYKEHHUH B COOTBETCTBHH C
TpeOOBaHUSAMH, NPEAbABICHHBIMU K KOHKPETHBIM KOHCTPYKLUSAM, JOJDKHBI ObITh YCTAHOBJIEHBI BUJT
0eToHa 1 ero HOpMUpYEMbIe IT0Ka3aTeal KauecTBa, KOHTPOJIUPYEMble Ha TPOU3BO/ICTBE.

6.1.3 OCHOBHBIMHM HOPMHPYEMBIMH W KOHTPOJUPYEMBIMH IIOKa3aTeIsIMU KadecTBa OETOHa
ABIIAIOTCA:
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- KJIacC 10 IPOYHOCTH Ha cxatue B;

- KJIacC 10 IPOYHOCTHU Ha OCEBOE pacTskeHue By;

- MapKa 1o MOpo30CTOMKOCTH F;

- Mapka 1o BogoHemnponunaemoctu W,

- MapKa 1o cpenHei mwiotHoctu D;

- MapKa 10 CAMOHAIPSKEHUIO Sp.

Krnacc Oerona mo mpouHocTH Ha ckatue B cooTBeTcTByeT 3Hau€HHIO KYOMKOBOW MPOYHOCTH
O0etoHa Ha cxatue, Mlla, ¢ obecneueHHocThIO 0,95 (HOpMaTHBHAS KyOUKOBas IPOYHOCTD ).

Kracc 6eToHa mo mpoyHOCTH Ha OceBoe pacTsikeHHe Bi cOOTBETCTBYeT 3HAYEHHIO MPOYHOCTHU
O6eroHa Ha oceBoe pactsokenue, MIla, ¢ obecieueHHoCTRIO 0,95 (HOpMaTHBHASI POYHOCTH OETOHA).

JlonmyckaeTcsi MpUHUMAaTh MHOE 3HAYCHHE O00ECIEUYEHHOCTH MPOYHOCTH OETOHA Ha CXKaTue u
OCEBOE PACTSKEHUE B COOTBETCTBUU C HOPMATUBHBIMHU JOKYMEHTaMH JJI OTAEIbHBIX CHEIHMATIbHBIX
BUJIOB COOPY>KEHUM.

Mapka OeToHa MO MOPO3OCTOMKOCTH F—COOTBETCTBYET YMCIYy LHMKJIOB 3aMOpPAXHBaHHUS U
OTTauBaHUs, IPU KOTOPBIX XapaKTEPUCTUKH OETOHA 0OECIIEUNBAIOTCS B HOPMHUPYEMBIX Mpeeax.

Mapka OeroHa mo BogoHenpoHHIaeMOCTH W COOTBETCTBYET MaKCHMAlIbHOMY 3HAYCHHIO
naBiennst Boasl, MITa-10™, BbiepikiBacMoMy GETOHHBIM 0GPA3IOM [IPH HCIIBITAHAN.

Mapxka GeToHa 1o cpeaHel MmIoTHOCTH D cooTBETCTBYET cpeHeMy 3HAUECHHIO 0OHEMHOM MacCh
OeToHa, K/,

Mapka Hampsiraiomero OeToHa [0 CaMOHANpPSDKEHUI0 TMpelcTaBisieT co0oil 3HaueHue
MIpe/IBapUTeNIbHOTO HanpspkeHus: B 6erone, MIla, coznaBaemoro B pe3yibTaTe €ro paclIidpeHus Mmpu
koddunmente mpogonpHoro apmuposanus p= 0,01.

[Ipyn HEOOXOAMMOCTH YCTaHABIMBAIOT JONOJHUTENIbHbIE HOPMHUpPYEMbIE MOKA3aTeNu KauecTBa
O0eToHa, CBSI3aHHbIE C  TEIUJIONPOBOJHOCTBIO,  TEMIEPAaTypOCTOMKOCThIO,  OTHECTOMKOCTHIO,
neopmarnmeil  ycaakd, TOJN3y4eCThIO, BBIHOCIMBOCTBIO, TEMJIOBBLIEIEHUEM, KOPPO3HMOHHOMN
CTOMKOCTBIO (Kak caMoro 0eToHa, Tak U HaXxOJsAIIeiCs B HEeM apMaTyphbl), ONOJIOTHYECKO 3alUTol U ¢
APYTUMH TpeOOBaHUSAMHU, IPeabsBIsAeMbIMU K OeTony KoHcTpykimii CHull KP 23-01, CHull 2.03.11.

Hopmupyemble mokaszaTtenu KauecTBa OETOHA CieyeT yCTaHaBJIUBATh NMPH IMPOEKTUPOBAHUU
OCTOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIMI HAa OCHOBAHHWU pE3YyJIbTaTOB pacueTa M YCIOBUHN
JKCIUTyaTalluy KOHCTPYKIIUH.

Hopmupyembie mokazaTenn kadecTBa OETOHA JOJKHBI OBITh 0OECIIEUEHBI COOTBETCTBYIOIIUM
COCTaBOM O€TOHa ISl KOHCTPYKLUUH U COOPYKEHHM C y4eTOM TEXHOJIOTMHM €ro MPUTOTOBIEHUS U
MPOM3BOJCTBA OeTOHHBIX paboT. Hopmupyembie moOKazatenu KadecTBa O€TOHA  JOJKHBI
KOHTPOJIMPOBATHCS, KaK MPHU MPOU3BOJICTBE OETOHA, TaK U HETIOCPEACTBEHHO O€TOHA KOHCTPYKIIHUI.

Heo6xonuMbele HOpMHpyeMBble IOKa3aTeld KadyecTBa OeToHa cJelyeT YyCTaHaBIUBaTh MpH
IPOEKTUPOBAHUN OETOHHBIX M KeNe300€TOHHBIX KOHCTPYKUMH B COOTBETCTBHM C pPAaCUeTOM U
YCIOBUSIMU HW3TOTOBJIEHMS M DJKCIUTyaTallMM KOHCTPYKIMM C YYETOM pa3iu4HbIX BO3AEHCTBUN
OKpY>KaroIlen Cpebl U 3alUTHBIX CBOMCTB OETOHA 110 OTHOIIEHUIO K MPUHATOMY BUAY apMaTyphbl.

Kracc Oerona rmo npouHocTH Ha ckatve B Ha3HayaroT ass BceX BUJIOB OETOHOB U KOHCTPYKIUH.

Krnacc OeroHa mo mpo4yHOCTH Ha OCeBO€ pacTsokeHue B HasHaualoT B cilydasx, KOrja 3Ta
XapaKTepUCTHKA — INIABEHCTBYIOIIAs B paboTe KOHCTPYKIMHU U €€ KOHTPOJIUPYIOT Ha IPOU3BOJICTBE.

Mapky 6eToHa 1o MOpO30CTOMKOCTH F HazHaualoT A 6ETOHA KOHCTPYKIMN, OJBEPratoIuXcs
BO3/ICHCTBUIO MEPEMEHHOIO 3aMOPaKMBAHUS U OTTAWBAaHUS U YCTAaHABIMBAIOT MO MEPBOMY 0a30BOMY
metoay Fi1 u o BTopomy 6a3zoBomy Metony Fo B COOTBETCTBUH C JACHCTBYIOIMMH CTaHAAPTAMHU.
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Mapky OeroHa mo BogoHenponunaeMoctu W Ha3Ha4alT O KOHCTPYKIUH, K KOTOPBIM
PEIBSABISIOT TPEOOBAHUS 10 OTPAHUICHHUIO BOJIOTIPOHUIIAEMOCTH.

Mapky OeToHa TO CaMOHANPSHKCHHIO HEOOXOJMMO Ha3HAadaTh I CAMOHANPSKEHHBIX
KOHCTPYKIMH, KOT/Ia 3Ty XapaKTePUCTUKY YUUTHIBAIOT B pPacueTe U KOHTPOJUPYIOT Ha MPOU3BOJICTBE.

6.1.4 Jlns OETOHHBIX M >KEJIE300€TOHHBIX KOHCTPYKIIMW CIIEIYyEeT MIpeaycMaTpUBaTh OCTOHBI
KJIACCOB U MapoK, MPUBEICHHBIX B Tabnuiax 6.1-6.6.

Taonunpab.l

beron

Knacchl 6eToHa 10 MPOYHOCTH HA CHKATHE

Tsoxensrii 0eToH

B3.,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40; B45; B50; B55; B60; B70; B80; B90; B100

Hampsiratormumii 6eTon

B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

Menko3epHUCTHI OETOH TPYIIIL:

A — eCTECTBEHHOTO TBEpACHUS WIN
MOJIBEPTHYTHIH TEIJIOBOM 00pabOTKe MpH
aTMOC(EpHOM JIaBIICHUH

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40

b — monaBepruyTHI aBTOKIIaBHOM 00paboTKe

B15; B20; B25; B30; B35; B40; B45; B50; B55; B60

Jlerkuii 6ETOH MapOK MO CpeHEN TNIOTHOCTH:

D800, D900

B2,5; B3,5; B5; B7,5

D1000, D1100

B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300

B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20

D1400, D1500

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30

D1600, D1700

B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

SlgencTriii 6ETOH MapoK IO CPEeTHEH ABTOKITaBHBIN HeaBrokiiaBHbIi
TUIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5;B20 B10; B12,5
[TopuzoBaHHBIN OETOH MapOK IO CpeIHEH

MJIOTHOCTH:

D800, D900, D1000 B2,5; B3,5; BS

D1100, D1200, D1300 B7,5

D1400 B3,5; B5; B7,5

IIpumeuanue — B HacTOAIMX CTPOWTENBHBIX HOPMAax TEPMHUHBI <JIETKHH OETOH» M «ITOPU30BAHHBINA
0eTOH» TPUMEHSIOT COOTBETCTBEHHO MJIsi OOO3HAUEHUS JIETKOro OETOHA IJIOTHOW CTPYKTYphl M JIETKOTO OeToHa
HOPU30BAHHOM CTPYKTYPBHI (CO CTEMeHbo Nopu3aluu 6omee 6 %).
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Beron Krnacc 6eToHa MPOYHOCTH HA OCEBOE PACTSHKCHUE
TspKenslit, HaAIPSTAIOIIHH, B0,8; B1,2; B:1,6; B:2,0; B:2,4; B:2,8; B:3,2; B:3,6;
MEJIKO3CPHUCTHINA OETOHBI Bi4,0; B4,4; B4,8
Jlerkuii 6eton B.0,8; B:1,2; B\1,6; B;2,0; B:2,4; B:2,8; B:3,2
Tabonuma 6.3
beron Mapxka 6eToHa 110 MOPO30CTORKOCTH
Tsxensli, B TOM  4HCIE [To mepBOMYy 0a30BOMY METOAY:
HaNPSATAOIIHN 5 MEJIKO3EPHUCTHIH F.50, F,75, F100, F;150, F,200, F;300, F400, F,500,

O€ETOHBI

F,600, F,800, F;1000
[To BTOpOMY 6a30BOMY METONY:
F,100, F,150, F,200, F,300, F,400, F,500

Jlerkuii 6eToH

[To mepBOMYy 0a30BOMY METOAY:
F,25, F,35, F150, F,75, F;100, F;150, F,200, F,300,
F,400, F,500, F,600, F,800, F,1000

[Topu3zoBaHHEI GeTOH

[To nepBomy 6a30BOMY METOLY:
F,50, F,75, F,100, F,150, F,200, F,300, F,400, F,500

Saencrelii OeTOH

F15; F25; F35; F50; F75; F100

Tabnuma 64

beron

MapkabeToHa 10 BOJJONPOHHIIAEMOCTH

Ts>Kemblid, B T. 4. HAIPSITalOLIUT,
MEJTKO3epHHUCTHIN OETOHBI

W2; W4, W6; W8; W10; W12; W14; W16; W18; W20

Jlerxuii OeToH

W2; W4; W6; W8; W10; W12

Taonuma 6.5

Beron

MapxkabeToHa 10 cpelHel INIOTHOCTH

Jlerkuii OeToH

D800; DY00; D1000; D1100; D1200; D1300; D1400;
D1500; D1600; D1700; D1800; D1900; D2000

[lopuzoBaHHbIi OeTOH

D800; DY00; D1000; D1100; D1200; D1300; D1400

SluencTelii OeTOH

D500; D600; D700; D800; D900; D1000; D1100;
D1200

Taonuma 6.6

beron

MapxkabeToHa 1Mo caMOHAIPSIKEHUTO

Hamnpsraromnmuii 6eTon

S00,6; S,0,8; Spl; Sy 1,25 Spl,5; Sp2;S,3; Spé.

6.1.5 TIpoexTHBIN BO3pacT OETOHA, T. €. BO3PACT B KOTOPOM OETOH JOJKEH MPHUOOPECTH Bce
HOPMHUpYEMBIE JUISi HEro II0Ka3aTelld KayecTBa, HA3HA4YalOT MpPU NIPOCKTUPOBAHUM, HUCXOAS U3

BO3MOJKHBIX DPEAJBHBIX CPOKOB 3arpyKeHHs KOHCTPYKLIHMHW NIPOEKTHBIMH Harpy3kamu, € Y4YETOM

criocoba BO3BEICHUS KOHCTPYKLIMH M YCIOBUU TBepAeHHs] OeroHa. [Ipm OTCYTCTBUM 3THX AaHHBIX
KJIacC OETOHA YCTaHABIMBAIOT B IPOCKTHOM BO3pacTe 28 CyT.
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3HayeHWe HOPMHPYEMBIX IOKa3aTeJei OTIYCKHOW W MepedaTOuyHOW IMPOYHOCTH OeToHa B
JJIEMEHTaX COOPHBIX KOHCTPYKLIMH CIIEAYeT Ha3Ha4aThb B COOTBETCTBUH C JCHCTBYIOIIUMHU
HOPMAaTUBHBIMU JJOKYMEHTaMH.

6.1.6 Jlns >kerne300€TOHHBIX KOHCTPYKIMH CIIeAyeT MPUMEHATh Kjacc O€TOHA 10 MPOYHOCTH Ha
cxaTue He Hike B15.

JUis  mpenBapUTENIbHO HAIPSDKEHHBIX JKEJIE€300€TOHHBIX KOHCTPYKLMH Kjacc OeToHa 1o
IPOYHOCTHU Ha CXKaTue ClleAyeT IPUHUMaTh B 3aBUCMOCTH OT BHJIa U KJlacca HalpsAraeMou apMaryphl,
HO He Hwke B20.J[1s KOHCTpYKIUI C HATSDKEHUEM apMaTypbl Ha OCTOH CJeAyeT NPUHUMATh OCTOHBI
KJIACCOB IO MPOYHOCTH Ha cxaTtue He Hibke B30.

IlepenaTounyto mpouHOCTh OeroHa Rpp (IPoYHOCTH OETOHA K MOMEHTY €ro o0xarus,
KOHTPOJIpyeMasi aHaJIOTHYHO KJIacCy OETOHA MO MPOYHOCTH HA C)KATUE) CIIeIyeT Ha3HauaTh HE MEHEe
15 MIla u ne menee 50 % npuHATOTO Ki1acca O€TOHA MO MPOYHOCTH HA CXKATHE, a JUISI KOHCTPYKIUH C
HaTsDKEHHEM apMaTypsl Ha OetoH — He MeHee 70 % mpuHATOrO Kiacca OETOHA MO MPOYHOCTH Ha
C)KaTHe.

6.1.7 Menko3zepHUCTBIE O€TOH 0€3 CHEeLUaJIBbHOrO0 AKCIEPUMEHTAIBHOrO OOOCHOBAaHUS He
JIONYCKAETCSl MPUMEHATh JJs KeJe300€TOHHBIX KOHCTPYKLUH, MOIBEPrarolIuXcs BO3IEHCTBUIO
MHOTI'OKpPaTHO MOBTOPSAIOLIEHCA Harpy3KH, a TakXkKe JJIs IPeJBapUTEe/IbHO HANPSDKEHHBIX KOHCTPYKLUI
nposeroM Oosieel2 M pu apMUPOBaHUH IPOBOJIOYHOM apMaTypoii kinaccos B, B, n K.

Knacc menko3epHucToro 6eToHa MO MPOYHOCTU HA CXKATHE, IMPUMEHSEMOTO JUIs 3allUThl OT
KOppO3uM U o0ecreueHus CLEIUIEHUs ¢ OETOHOM HalpsAraéMod apMaTypbl, pacloj0KEHHON B Ma3zax u
Ha MTOBEPXHOCTU KOHCTPYKIINH, TOJDKEH ObITh HE HIbke B20, a 111 MHbEKIIMK KaHaJIOB — He Hibke B25.

6.1.8 Mapky OeToHa 1O MOpPO30CTOMKOCTH ClEIyeT Ha3HayaTh B 3aBUCHUMOCTU OT YCIIOBHM
paboThl KOHCTPYKIMH B Cpe/ie 3HAaKONEPEMEHHBIX TeMnepaTyp B cootBercTBun ¢ CHull 2.03.11.

6.1.9 Mapky OeToHa 10 BOJJOHEIIPOHHUIIAEMOCTH CJIeyeT Ha3HauaTh B 3aBUCHUMOCTHU OT YCJIOBHIi
9KCIUTyaTalliil M YPOBHS BO3AEHUCTBUS arpecCUBHBIX Cpe/l Ha OETOH KOHCTPYKIMH B COOTBETCTBUU C
CHulI 2.03.11.

6.1.10 OCHOBHBIMM MPOYHOCTHBIMHM XapaKTEPUCTHUKAMU OETOHa SBISAIOTCS HOPMaTHBHbBIE
3HAUEHUS:

COIPOTHUBIIEHUSI OETOHA OCEBOMY CKATHIO Ry p;

COIPOTUBIIEHUSI OETOHA OCEBOMY PACTSIKEHUIO Rpy .

HopmatuBHBIE 3HaU€HUS CONPOTUBIIEHUSI OETOHA OCEBOMY CXKaTHIO (MPU3MEHHAs MPOYHOCTh) U
OCEBOMY DPACTSDKEHHUIO (IpU Ha3HAueHUM Kiacca OeTOoHa Ha NMPOYHOCTh Ha CXaTue) NMPUHUMAIOT B
3aBHCHUMOCTH OT KJ1acca OeToHa o MPOYHOCTH Ha cxkatue B cormacHo tabnune 6.7.

[Ipy Ha3HayeHMH Kiacca OETOHA MO NMPOYHOCTH HA OCEBOE pacTsHKeHHe Bi HOpMaTHUBHBIC
3HAUEHUsl CONPOTHUBIICHHA OETOHa OCEBOMY pACTSXKEHHIO Rpyrn MPUHMMAIOT PAaBHBIMU YHUCIIOBOM
XapaKTepUCTHKE Kiacca OETOHA Ha OCEBOE PacTsHKEHUE.
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6.1.11 PacueTHble 3Ha4YeHHWs COMPOTUBIEHUS OETOHa OCeBOMY CxkaTuio Rp U oceBomy

pacTsLKEHHIO Ryt onrpeaessifoT o popMyaam:

(6.1)

(6.2)

3HaveHust Ko durenTa HaJeKHOCTH 10 OETOHY MPH CXKATHH Yh IPUHUMAIOT PABHBIMU:
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JUISL pacyeTa 110 NPeAeIbHBIM COCTOSIHUSM IIEPBOM I'PYIIIIBL:

1,3 — /U151 TSDKEJOT0, MEIKO3EPHUCTOTO, HAMPSATAIOIIECTO U JIETKOT0 OETOHOB;
1,5 — mna ssuencroro 6eToHa;

1,0— o pacyera o npeAeIbHBIM COCTOSHUSIM BTOPOM T'PYIIIIBL.

3HavyeHus Ko3(ppuumeHTa Haie)KHOCTU IO OETOHY MPHU PACTSHKEHUH Ypt IPUHUMAIOT PaBHBIMU:

JUISL pacdeTra Mo MpeAebHbIM COCTOSHUSAM MEPBOM TPYMIBI MpU HA3HAYEHUH Kilacca OeToHa 1o
MPOYHOCTH HA CXKATHE:

1,5 — u1s TSKENOro, MEJIKO3€PHUCTOTO, HANPSITAIOIIETO U JIETKOTO OETOHOB;

2,3 — I TYENCTOro OETOHA;

JUTSL pacdera 1o MpeAeTbHbIM COCTOSHUSAM MIEPBOM TPYIIBI MPU HA3HAYCHHUH Kilacca OeTOHA I10
IPOYHOCTH HA PACTSHKEHUE:

1,3 — 175 TSKEIOro, MENKO3EPHUCTOT0, HAIIPSTAOIIET0 U JIETKOTO OETOHOB;

1,0 — nns pacyera o npeAeNbHBIM COCTOSHUSM BTOPOM TPYIIIHI.

Pacuernbie 3HaueHus compotuBieHus OetoHa Ry, Rpi, Rpser, Rbiser (C OKpyrmenuem) B
3aBUCHUMOCTH OT Kjlacca O€TOHa MO MPOYHOCTH Ha CXKATHE U OCEBOE DPACTSIKEHUE MPUBEICHBI: B
tabnuuax 6.8, 6.9— i npeneabHbIX COCTOSIHUN NIEPBOM IpyMIbl, B Ta0NMIE 6.7— BTOPOU I'PYIIIHI.

6.1.12 B HeoOXOOUMBIX CilydasX pacueTHbIe 3HAYEHUS NPOYHOCTHBIX XapaKTEPUCTUK OeTOHa
YMHOXAIOT Ha CIeAYIonre KO3PPUIHUCHTHI YCIOBHIA PaOOTHI Ypi, YIUTHIBAIOIINE 0COOCHHOCTH PaOOTHI
0eToHa B KOHCTPYKIIMH (XapaKTep Harpy3KH, yCIOBUS OKPYKAFOIICH CPEe/Ibl U T. 11.):

a) Yp1 — VI OCTOHHBIX M KEJIE300€TOHHBIX KOHCTPYKITUI, BBOJUMBIA K PACUCTHBIM 3HAYCHUSIM
conpotuBiieHuit Ry u Ryt 1 yuuTsiBaromuii BIUsIHUE JUIUTEIHHOCTH IEUCTBUS CTATHUECKON HATPY3KH:

Yp1=1,0— mpu nefCTBUM BCeX HArpy30K, BKJIIOYasi KPaTKOBPEMEHHBIE HATPY3KHU;

v01=0,9 (1A SYEHUCTBIX W TOPU30BAHHBIX OETOHOB 7Yp1=0,85) — mpu JEHUCTBHH TOJBKO
MOCTOSTHHBIX U JUTUTEIBHBIX HArPY30K;

0) Y2 — 1711 OETOHHBIX KOHCTPYKILMH, BBOAUMBIN K pacY€THBIM 3HaYEHUSIM CONIPOTUBIEHUS Ry 1
YUUTHIBAIOIIMHA XapaKTep pa3pylICHUs TaKUX KOHCTPYKIHM, Yp2 = 0,9;

B) Yb3—JIl OETOHHBIX M >K€I€300€TOHHBIX KOHCTPYKIMH, OCTOHHUPYEMBIX B BEPTHKAIbHOM
MIOJIOKEHUU TIPH BBICOTE CJIOSi OeTOHMpoBaHUs Ooiyee 1,5 M, BBOOUMBINH K pacdyeTHOMY 3HAUCHUIO
conpotuieHus: 6erona Ry, yy3= 0,85;

T) Yba —IUIS TYEUCTHIX OETOHOB, BBOJIMMBIN K pacCieTHOMY 3HAUEHUIO CONMPOTUBIIEHUS OeToHa Ry:

Yba= 1,00 — mpu BnaxxHoctu siuencroro 6erona 10 % u menee;

Yba= 0,85 — mpu BnaxxHoCTH sTUencToro 6erona 6omuee 25 %;

110 UHTEPIIOJSIIMY — IPU BIaKHOCTH siuercToro 6etona 6omee 10 % u menee 25 %.
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BnusiHue nmornepeMeHHOro 3aMOpakKuBaHUS M OTTauBaHMS, @ TAK)KE OTPULIATENIbHBIX TEMIIEPaTyp,
YUUTBHIBAIOT KO3((UIMEHTOM YCIOBUH pPaboThl OeToHa Yps< 1,0. [l Hag3eMHBIX KOHCTPYKIUH,
MOJBEPracMbIX aTMOC(EpPHBIM BO3ICHCTBUSAM OKpPY)KAIOLIEH CpeAbl MpH pPAacUeTHOW TeMIepaTrype
Hapy>KHOTO BO37yXa B X0JIoAHBIH nepuoa Munyc 40 °C u Bblle, NpUHUMAIOT KO3 duuueHT yps = 1,0.
B ocranpHbBIX cioy4asx 3HaueHHs KOX(QQHUUMEHTa NPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAuYeHMs
KOHCTPYKLIMHU U YCJIOBUI OKpY’KaroIel Cpe/ibl COTIACHO CHEIMAIbHBIM YKa3aHUSIM.

Tabauma 6.9
PacuerHbIe 3HaUCHUS CONPOTHUBIICHUS OSTOHA JJIS IPECITbHBIX
Bun cocCTOsIHMI TiepBo# Tpymsl Ry, MIla, nmpu knacce 6eToHa 1mo
COTPOTHUBIICHHUS beron IIPOYHOCTH HAa OCEBOE PACTSKEHUE
B:08 | B{12 | B;{16 | B;20 | B;24 | B;28 | B;3.2
Pactsxenue Tsoxenbli, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ry MEJIKO3EPHUCTHIH,
Hamnpsraroumi u
JIETKUM

6.1.13 OcHOBHBIMU J1e()OPMAIIMOHHBIMH XapaKTEPUCTHKAMH OETOHA SBISIFOTCS 3HAYCHUS:

IpeJeNbHbIX OTHOCUTEIbHBIX JeopManuii OeTOHa IMPU OCEBOM CKAaTHM M pacTsHKeHHu (Tpu
OZHOPOJHOM HAIIPSYKEHHOM COCTOSHUU OETOHA) €0 U gpyg

- Ha4aJIbHOTO MOJYJIsl yIipyroctu Ep;

- Moayus casura G;

- Koo duumenTa (XapaKTEPUCTHKH ) TIOI3YIECTH Py ¢y ;
- ko3 duimenta nonepeynoii fepopmannu 6etona (koodpuunenta [yaccona) vy, p;

- k03¢ (uLMEeHTa TMHEHHON! TeMnepaTypHoil fedopmannu 6ETOHA Oy .

6.1.14 3HaueHus npene’abHbIX OTHOCHUTENBHBIX Ae(pOopMaluil TSHKENIOro, MEJIKO3EPHHCTOro U
HaIpsATraoIero 0eTOHOB MPUHUMAIOT PaBHBIMU:

P HEMIPOJOJKUTEIEHOM JEHCTBUM HATPY3KH:

€po = 0,002 ipu 0CEBOM CXKATHUH;

epto = 0,0001 mpu oceBOM pacTsKEHUH;

OpU TOPOAOCDKUTENBHOM JIEHCTBUM Harpysku — no Tabmune 6.10 B 3aBucMMOCTH OT
OTHOCHUTEJIBHOM BJIAXKHOCTHU BO3/yXa OKPYKAIOLIEN CPEIB.

Tadonungab6.10

OTHOCUTEIIbHEIS ,Z[e(i)OpMa]_[I/II/I TSAXKEIJIOr0, MCJIKO3CPHUCTOT'O U

OTHOCUTEIbHAS BIAXKHOCTD HaIpATAIONIero 0eToOHa MPH MPOOIHKUTEIHHOM JISHCTBUN HArPy3KH

BO3JlyXa OKpY>Karolen cpensl, %o MIPU COKATHH P PACTSHKEHUH
€b0-10° €p2-10° 8b1,red~103 Ept0-10° e 10° | Epeayrea-10°
Boire 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3.4 4,8 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 3,4 0,28 0,36 0,26
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IIpumeuanus

1 OTHOCHTENBHYIO BIAXHOCTh BO3MyXa OKpyxkaromend cpempl npunumaior mo CHull 23-02 kak cpenHiowo
MECSYHYIO OTHOCHTENBHYIO BIQXKHOCTh HAMOOJIEE TEIJIOr0 MECsILa s paifoHa CTPOUTENIBCTRA.

2 JIs BBICOKOTIPOYHBIX OETOHOB 3HAYEHHSI OTHOCHTEIBHBIX AedopMaliuii gy, cieayeT IPHHUMATE C YMHOXEHHEM
Ha oTHoIeHue (270-B)/210.

3HaueHUs MPeeIbHBIX OTHOCHTEIBHBIX Je(opManuii s JIETKUX, SIMEUCThIX U MOPU30BAHHBIX
OETOHOB CIIEyeT MPUHUMATH 110 CICIIHATLHBIM YKa3aHHSIM.

JlormyckaeTcsi IpUHUMAThH 3HAYCHUS MPEACTBHBIX OTHOCUTENBHBIX JeOpMaIuii TeTKHX OETOHOB
MPU TIPOJIOJDKUTEIILHOM JCHCTBUM Harpy3ku mo Ttabmuie 6.10 ¢ moHmxkaromuM Ko3(pQGUIIMEHTOM
[(0,4+ 0,6 p/2200)>0,7] (3aech p — IVIOTHOCTH OETOHA.)

6.1.15 3navyeHWs HAYAIBHOTO MOJYJIS YIPYroCTH OETOHAa TMPU CXKATHU U PACTSHKCHUH
MPUHUMAIOT B 3aBUCHMOCTH OT Kjlacca O€TOHa IO MPOYHOCTH Ha cxkaTue B cormacHo Tabmuie 6.11.
3HaueHus: MOJlyJisl CABUIa OeTOHA MpUHUMAKOT paBHBIM 0,4 F}, .

[Tpu mpoAOIKUTETHHOM IEHCTBUM HArpy3KH 3Ha4eHHE MOIYIS nqedopmanuii 6eTona
OTPENENIOT 10 hopmyse

E
E,,=—2—, (6.3)
g 1+ @p er

TAC @y — KOODOHUUMEHT [0J3ydecTr OeTOHA, IPUHUMAEMBIN COrnacHo 6.1.16.

6.1.16 3naueHus KodpPHUIMEHTA MON3Y4ECTH OETOHA @pcr NMPUHUMAIOT B 3aBUCUMOCTH OT
YCIOBUH OKpYXaroleil cpeabl (OTHOCHUTENIBHOM BJIQXKHOCTH BO3/yXa) M Kjacca OeToHa. 3HaueHUs
KO3 PHUIIMEHTOB MOJI3YYECTH TSDKEIOro, MEJIKO3EPHUCTOrO M HAIPSTaloliero OETOHOB NMPUBEAEHBI B
Tabmune 6.12.

3HayeHus Kod(QHUIMEHTa MOJI3Yy4eCTH JIETKHX, SIUEHCThIX U MOPH30BAHHBIX OETOHOB ClEAyeT
IPUHUMATD IO CHEIHMATIBHBIM YKa3aHUSM.

JlomyckaeTcsl MPUHUMATh 3HaYeHHS KOd(PQHIMEHTa MONM3YyYeCTH JIETKUX OCTOHOB IO TalJIHUIe
6.12 ¢ noHmxkaroumm ko3 duumentom (p / 2200)2.

6.1.17 3nauenue kord¢uureHTa nomnepeyHor aedopManuu OETOHA JOMyCKaeTcs NMPUHHUMATh
vpp = 0,2.

6.1.18 3nauenue koddduuueHTa JMHEHHON TemmeparypHoil aedopMmanuu OeTOHAa TpHU
n3MeHeHuu temnepatypsl oT MuHyc 40 °C 1o mtoc 50 °C npuHUMaroT:
(xbt=1-10_5 °C™ — 15t TAKENOTO, METKO3EPHHUCTOr0, HAMPSTAIONIEr0 GETOHOB H JITKOro GeTOHa

MIPU MEJIKOM TIOTHOM 3aIOJTHUTEIIC,
5 o1
oy =0,7-10 Soct_ JUTSL JISTKOTO OETOHA TIPH MEJTKOM ITOPHUCTOM 3aTOJTHUTEIIE;

Olpy =1.10"° °C ! - nng suencroro u MTOPU30BaHHOTO OETOHOB.
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Tadonumga 6.12

OrnocurenbHas 3raueHus kodhduIneHTa moa3y4ectT 0eToHa (P o IPU KITacCe TSHKEIOoro OeToHa Ha
BJIAKHOCTH BO3/yXa c)KaTue
OKpy>Karolen
o B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 B60-B100
cpensl, %o
Beime 75 28 | 24 | 20 | 18 |16 | 15| 14 | 13 | 12 | 11 1,0
40-75 39 | 34 128 |25 (23|21 |19 18 | 16 | 15 1,4
Hmxe 40 56 | 48 | 40 | 36 | 32 | 30 | 28 | 26 | 24 | 22 2,0
11 pu™MedTaHwmEe — OTHOCI/ITeJ'ILHyIO BJIQJKHOCTH BO3JyXa 0pr>1<a}01ueﬁ Cpeabl TPUHUMAKOT 110

CHull 23-02 kak CcpeHIOI MECSYHYI OTHOCHTENBHYIO BI@XHOCTh Haubojee Temioro Mecsna mais paiioHa

CTPOUTEIIBCTBA.

6.1.19 /lmarpaMMBbl cOCTOSIHUSI O€TOHA MPUMEHSIOT MPU pacyeTe kKeae300€TOHHBIX AJIEMEHTOB
10 HEJIMHEHHOM eopMalliOHHON MOIENH.

B kadecTBe pacyeTHBIX JuarpaMM COCTOSIHUSL O€TOHA, ONpPENENSIOUIMX CBS3b MEXAY
HANpsDKEHUSIMU W OTHOCUTENIbHBIMHM Je(pOopMalMsIMH, HCIONb3YIOT CIEAYIOLIME BUIBl JUarpamMm
0eToHa: KpUBOJIMHEIHBIE, B TOM UUCJIE C HUCIAJaloIIel BETBbIO (MpuiioxeHue 1), KycouHo-IMHEeHHbIe
(IByXJIMHEIHBIE M TPEXJIMHENHbIE), COOTBETCTBYIOLINE MTOBEACHNUIO OeToHa. IIpu 3TOM NOIKHBI OBITH
0003Ha4YeHbl OCHOBHBIE IIAPaMETPUUYECKHE TOYKU JAMarpaMM (MakCUMallbHbIE HANpSKEHUS U
COOTBETCTBYIOIINE JiehOopMalIii, [PAHUYHbBIC 3HAUCHUS U T. I1.).

B kauectBe pabouMx AMarpaMM COCTOSHUS TSDKEIOrO, MEJIKO3EPHUCTOIO U HaIpAraroliero
0eTOHa, ONpPENENSIONIMX CBSI3b MEXKJIY HANpsHKEHUSIMH M OTHOCUTENBHBIMU JieopMalusiMuy,
NPUHUMAIOT YIPOILEHHBIE TPEXJIUHEHHYIO U ABYXJIMHEHHYI0 1uarpamMmsl (pucyHku 6.1, a, 6) no tumy
nuarpamm [Ipanaris.

6.1.20 Ilpu TpexnuHeitHON nuarpamMMe (pUCyHOK 6.1 @) cxuMmaromue HarpspkeHUsl OeToHa Gp B

3aBUCHUMOCTH OT OTHOCUTEBHBIX AeQopMaluii yKkopoueHHs OETOHA &, ONPEENSIIOT 0 (GopMyJiaM:

pu 0<gp<ep

op= Ep-ep, (6.4)
Inpu Ep1<Ep<Epo

Gp=||1-bL |. Eb=EhL | Obi | g (6.5)

Ro ) o —8m Ry
pu Epo<€p <€p2
Cp — Rb . (6.6)
3Ha4YeHMs HAPSHKEHUM G IPUHUMAIOT
Op1— 0,6 Ry,

a 3HAYCHUSA OTHOCUTCIBHBIX I[C(I)OpMaLII/Iﬁ €p1 IPUHUMAIOT

Op1
Epp=— -
=
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Ty
i
O =Op2 =R,
Gy
arctgk, £
Ep) €50 Ey2
o
Gy
)
Gp=0np =
=0,2= R,
arctgﬁ‘f‘ I'A'.'I EI
h h
E1  Epo €2

a — TpeXJIMHeHas AuarpaMma COCTOSIHUS C)KaToro O0eToHa,
6 —IBYXJIMHEHHAs JrarpaMMa COCTOSIHHS C)KaToro 6eToHa

PucyHok 6.1— JIlnarpaMMbl COCTOSTHHSL C)KaTOro 6€TOHa

3Ha4YeHUs] OTHOCUTENBHBIX Ae(opMaruil ey U TSHKEIOT0, METKO3EPHUCTOIO U HAIPSTAIOLIETO
0ETOHOB MPUHUMAIOT:

IIPU HEMPOJIOJKUTEIBHOM JIeHCTBUU HATPY3KU:

JUTsE OETOHOB KJIacca Mo MPOYHOCTH Ha cxkatue B60 u Himke— gpy= 0,0035;

JUIs BBICOKOITPOYHBIX OETOHOB KJlacca Mo mpouHocTH Ha cxxathe B70-B100 epy mpuHuUMaroT mo
nuHerHoMy 3akony ot 0,0033 mpu B70 no 0,0028 npu B100;

IIPU IPOIOJDKUTEIBHOM J€HCTBUN HArpy3ku — 1o tadmuie 6.10.

3nauenus Ry, Ep 1 epp mpuHMMaroT cornacuo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 IIpu nByxnuHelHOU nquarpamMmMe (pUcyHok 6.1, 6) cxxuMarole HanpspDKeHUs: OeTOHA Gy B
3aBUCUMOCTH OT OTHOCHTEIBHBIX JeopMaIiuii g, OnpeaessitoT mo GopMynam:
nipu 0 <gp<ep1,

re ey =,
Ep red
b = Eb red-eb; (6.7)
[Ipu ep1<ep<eny
ob = Rp. (6.8)
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3Ha4YeHus1 NPUBEACHHOTO MOy teopmariu 6eToHa Ep reg IpUHUMAIOT:

Ry (6.9)

Eb,red =
€p1,red

3HaueHUs! OTHOCUTENbHBIX JAe(pOopMaLUii €y red IPUHUMAIOT:

JUTSI TSDKEJIOTO OETOHA MPU HETPOIOJDKUTEIIBHOM JISUCTBUN HATPY3KH €pg reg =0,0015;

JUTSI IETKOTO O€TOHA TIPU HEMPOAOKUTEIHLHOM JCHCTBUH HATPY3KH €p1 red —0,0022;

JUIS TSDKEJOro OeTOHa MPH MPOJODKUTEIEHOM ACHCTBUH HArpy3kH 1o tadmuie 6.10.

3nauenus Ry, epp npuHUMaroT Kak B 6.1.20.

6.1.22 PactaruBaromiue HanpspKeHUST O€TOHA Opt B 3aBUCHUMOCTH  OT  OTHOCHUTEIBHBIX
nedopmaruii gyt ONMPENCINISIOT M0 nMpuBeneHHBIM B 6.1.20 u 6.1.21 auarpammam. [Ipu 3TOM pacueTHbie
3HAUEHUSl COMPOTHBIICHUS OETOHA CXKATHIO R, 3aMEHSIOT Ha pacueTHbIE 3HAUEHUS COMPOTUBIICHUS
O0eroHa pacTsokeHuto Ry cormacuo 6.1.11, 6.1.12, 3HadeHuss HavadbHOTO MOIYJS YNPYrocTH Epg
ompeAesnsaoT coraacHo 6.1.15, 3HaueHHUS OTHOCUTENBbHON AepopMalvu Eyp MPUHUMAIOT COTIACHO
6.1.12, 3HaYeHUSI OTHOCHUTENBHOU Ne(OPMAINU Epry TPUHUMAIOT JUIS TSHKEIIOTO, MEIKO3EPHUCTOTO U
HaIpsrarouero OeTOHOB: NpPHU HENPOJOKUTEIBHOM AEMCTBUM HArpy3ku — epp = 0,00015, mpu
MPOJODKUTEILHOM JEeHCTBUM HArpy3ku — 1o Ttabmwme 6.10. [Jlns nByXImuHEHHOW auarpammbl
MPUHUMAIOT Ept1 reg=0,00008 mpu HEMPOAOTIKUTEIHLHOM JIEUCTBUU HATPY3KH, a TIPHU MPOIOTKUTEIIEHOM
— 1o Tabute 6.10; 3HaueHus Ept req OTIpenenstot mo popmyiie (6.9), moactarisist B Hee Ryt U €piy red.

6.1.23 IIpu pacuere TPOYHOCTH KEJIE300€TOHHBIX AIEMEHTOB 110 HEJTMHEHHOM 1ePOopMalinOHHON
MOJIETN JUIS OMNpeAENCHUs HaNpsSKEHHO-Ae(POPMUPOBAHHOTO COCTOSHUSL CXKaTOW 30HBI OeTOHa
UCTIONB3YIOT JMarpaMMBbl COCTOSIHUSI CKaToro OeToHa, mnpuBeAaeHHole B 6.1.20 u 6.1.21 ¢
nedOopMaIMOHHBIMU XapaKTEPUCTUKAMU, OTBEYAIOIIMMH HEMPOOIKUTETFHOMY JIEHCTBUIO HATPY3KH.
[Tpu 5TOM B KauecTBe HanboIee MPOCTOM UCIIONB3YIOT ABYXJIMHEWHYIO IUAarpaMMy COCTOSIHUSI OETOHA.

6.1.24 Tlpu pacuyere oOpa3oBaHHs TPEIIMH B KEJIE300€TOHHBIX KOHCTPYKITUSAX MO HETMHEHHOM
nehopMalMOHHON MOJIEH I OIpeieIeHHs HalpsyKeHHO-1e(OPMUPOBAHHOIO COCTOSIHUS CKATOTO U
pacTsHYTOro O€TOHA HCIOJIb3YIOT TPEXJIMHEHHYI0 JUarpaMMy COCTOSIHUSI O€TOHa, NMPUBEICHHYIO B
6.1.20 u 6.1.22, ¢ nepopMalMOHHBIMH XapaKTEPUCTHUKAMHU, OTBEYAIOIIMMH HENPOJOKUTEILHOMY
NeicTBUIO Harpy3ku. JIByxnuHelHyro nuarpamMmy (6.1.21), kak Haubosee MpoCcTyr, UCIOIB3YIOT s
OTpeieNIeHUs] HalpsHKEHHO-Ie(POPMHUPOBAHHOTO COCTOSIHUSI PACTSIHYTOTO OETOHA MpH yNpyroi padore
c)KaToro 6eToHa.

6.1.25 TIlpm pacyere nedopmanuii KeNe300€TOHHBIX 3JEMEHTOB 10  HEIMHEHHOMN
nedhopMaIMOHHON MOJIENH MPU OTCYTCTBHH TPEIIMH ISl OLEHKHU HAIpPSHKEHHO-Ae(POPMUPOBAHHOTO
COCTOSTHUSI B CXKATOM U pacTSIHYTOM O€TOHE HCIOIb3YIOT TPEXJIMHEHHYIO JuarpamMmy COCTOSHUS
0eToHa C y4yeTOM HENPOJOJDKUTENBHOIO U MPOJOJKUTENBLHOTO AeWcTBUA Harpy3ku. llpu Hammuuum
TPEeLMH JJs OLEHKH HAaNpsKEHHO-Ae(POPMUPOBAHHOIO COCTOSIHUSL CKAaTOro OeToHa MOMHUMO
YKa3aHHOM BbINIE JUarpamMMbl HCIOJB3YIOT, Kak Hauboyiee MPOCTYyI0, ABYXJMHEHHYIO AUarpammy
COCTOSIHUSI OETOHA C YUE€TOM HENPOIOHKUTEIBHOTO U MPOIOJIKUTEIBHOTO JEHCTBUS HATPY3KH.

6.1.26 Tlpu pacueTe pacKpbITUS HOPMAIBHBIX TPEUIMH IO HEIHMHEHHOU aedopMarroHHOM’
MOJIENI ISl OLIEHKH HaNpsKeHHO-e(OPMHUPOBAHHOTO COCTOSIHUS B C)KAaTOM OETOHE HCIOJIB3YIOT
JyarpamMmbl COCTOSIHMS, NpuBeAcHHbIE B 6.1.20 n 6.1.21, ¢ yueroMm HENpOAOIKUTEIBHOTO IEHCTBUS
Harpy3ku. [lpm sTomM B KadecTBe Hambosiee NPOCTONW HCHOIB3YIOT IBYXJIMHEWHYIO JUarpaMMmy
cocTosiHUS OeToHa.

6.1.27 BausiHME MNONMEPEMEHHOrO0 3aMOPaXKMBAHUSA W OTTAaMBaHUA, a TAKXKE OTPHUIATEIbHBIX
TeMIiepaTyp Ha JaedopMaIlMOHHBIE XapaKTEPUCTUKU OETOHA YYHUTHIBAIOT KOI(PPHUIIMEHTOM YCIOBHI
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pabotsl ypr < 1,0. I Hag3eMHBIX KOHCTPYKLUMH, MOABEpraeMbIX aTMOC(EpHBIM BO3ACHCTBUAM
OKpY>KaloIllel Cpellbl IPU PacueTHOW TEMIIEpPAType HAapYXHOTO BO3/yXa B XOJIOAHBINA NEPUOJ MUHYC
40 °C u BbllIe, MPUHUMAIOT 3HauYeHue Kodpduumenta yp = 1,0. B ocTanpHBIX ciydasx 3HAYECHUS
KO3 PHUIHEHTA Ypt IPUHUMAIOT B 3aBUCIMOCTH OT HAa3HAYEHUS KOHCTPYKIIMHA U YCIOBUI OKpYXKaromei
Cpelpbl.

6.1.28 3HaueHUs MPOYHOCTHBIX XapPAaKTEPUCTUK OCTOHA TPH TUIOCKOM (JIBYXOCHOM) WJIU
00BbEMHOM (TPEXOCHOM) HAIPSKEHHOM COCTOSIHMM CIEeNyeT ONpeAesTh C y4eTOM BHJA U Kiacca
O0eTOHa M3 KPUTEPUs, BBIPAKAIOLIETO CBSA3b MEXKAY IMpeAeTIbHBIMH 3HAYEHUSMHU HalpsDKeHUH,
JEHCTBYIOIUX B IBYX WJIM TPEX B3aMMHO NEPIECHINKYJIAPHBIX HAIIPABICHUSX.

Hedopmarun O6eToHa clieayeT OnmpenensTh C YYeTOM IIOCKOTO MM 00BEMHOTO HAIPSKEHHBIX
COCTOSIHU.

6.2 Apmartypa

6.2.1 ITlpu mnpoeKTHUpPOBAHHM >KENE300€TOHHBIX 3JaHUI U COOPYXKEHUHl B COOTBETCTBHH C
TpeOOBaHUSMU, MPEAbSIBIIEMBIMH K OCTOHHBIM U KE€TI€300€TOHHBIM KOHCTPYKIUSIM, JIOJDKHBI OBITH
YCTaHOBJIEHBI BUJI apMaTypbl, €€ HOPMUPYEMbIE U KOHTPOJIUPYEMbIE NIOKA3aTeNId KaueCTBa.

6.2.2 Jlna  apMupoBaHHMS ~ KEJIE300€TOHHBIX  KOHCTPYKUMH  ClIeAyeT  IPUMEHSTb
COOTBETCTBYIOIIYIO TPEOOBAHUSM JICHCTBYIOIINX CTAaHAAPTOB apMATypPy CISIYIOIINX BUOB:

- TOPSIYEKATAHYIO TIAJIKYIO ¥ TIEPUOAMUYECKOTO MPOMUIIS C TIOCTOSIHHON U MIEPEMEHHON BBICOTOM
BBICTYNOB (KOJBIIEBOM M CEPHOBUAHBIA, TPEXCTOPOHHUN WM YETBIPEXCTOPOHHUN MNpPOPuiIb
COOTBETCTBEHHO) quameTpom 6—40 MM;

- TOpsIYEKaTaHylo YIPOYHEHHYIO EPUOINYECKOro npoduis ruamerpom 6—40 Mm;

- XOJI0HOAE(POPMUPOBAHHYIO IEPUOTUUECKOT0 MPOoduiIst 1uamerpom 3—16 Mm;

- apMaTypHbI€ KaHaThl JUamMeTpoMm 6,2—18 mm.

6.2.3 OCHOBHBIM TIOKa3aTeleM KadecTBa apMaTypbl, YCTaHABIMBAEMBbIM IPHU MPOEKTUPOBAHUH,
SBJIIETCS KJIaCC apMaTyphl IO MPOYHOCTH Ha pacTsKeHHe, 0003HaYaeMblil:

A — s TOpsIYEKATaHON U TOPSYEKATaHON YIIPOYHEHHOM apMaTypsl;

B, B, — 111 Xx0101H01€()OPMUPOBAHHON apMaTypBhl;

K — nns apMaTypHBIX KaHATOB.

Kmaccel apMarypbl 0 MNpPOYHOCTH Ha PAaCTSDKEHUE COOTBETCTBYIOT TapaHTHPOBAaHHOMY
3HAYEHUIO Tpefena TEeKy4ecTH, (PM3MYECKOro MM YCIOBHOIO (paBHOIO 3HAUEHHUIO HANpsIKEHUH,
COOTBETCTBYIOLIMX OCTAaTOYHOMY OTHocuTenpHOMy ymnuHenuto 0,1 % wmm 0,2 %), c
obecriedeHHOCThI0 He MeHee 0,95, onpenenseMoMy 10 COOTBETCTBYIOIIMM CTaHIapTaM.

Kpome Toro, B HeoOXOOUMBIX clydasx K apMmaType MpeabsBIsAOT TpeOOBaHUS 10
JOTIOTHUTENBHBIM ~TOKa3aTensiM  kadectBa mo ['OCT 34028: cBapuBaeMOCTh, IUIACTHYHOCTb,
XJIaJIOCTOMKOCTh, KOPPO3UOHHYIO CTOMKOCTh, XapaKTEePUCTUKU CLEIUICHUs ¢ OETOHOM U JIp.

6.2.4 Jlns xene300€TOHHBIX KOHCTPYKIMM 0e3 NpeaBapUTENbHOIO HANpsHKEHHUs apMaTypbl B
Ka4yecTBE YCTaHaBIMBAEMOM MO pacyeTy apMaTypbl IPUMEHSIOT apMaTypy MEepHOIHMYECKOro MpoQuis
kiaccoB A400, A500, ASO00C, AS00CIT u A600, a Takxke apmatypy kiaccoB B500 u Bp500 B
CBapHBIX CeTKax W Kapkacax. IIpy 0OOCHOBaHMHM >KOHOMHUYECKOH 1€1ecO00pa3HOCTH JOMYCKAeTCs
IPUMEHATH apMaTypy 0oiee BBICOKMX KIIacCOB.

JI1s1 morepeyHoro ¥ KOCBEHHOT0 ApMHUPOBAHUN MPUMEHSIIOT TJIAJIKY0 apMarypy kiacca A240 u3
ctamn Mapok Ct3cm m Ct3mnc (¢ KaTeropusiMd HOPMHUPYEMBIX TOKa3aTelIell He HUXKe 2), a Takke
apmarypy nepuoandeckoro npoduis kimaccoB A400, A500, A5S00C, AS00CII, B500 u Bp500.
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Jns  mpenBapuUTENbHO — HANpPsDKEHHBIX — OKEIE300€TOHHBIX  KOHCTPYKIMHA  clexyer
IpelyCMaTpUBAaTh:

B KaUEeCTBE HANpAracMON apMaTyphbl:

- TOpSYEKATaHYI0 U TrOpsiYeKaTaHylo YIPOYHEHHYIO meproaunueckoro npoduis kimacco AS00C,
AS00CII, A600, A800 u A1000;

- X0JIOHOAE()OPMHUPOBAHHYIO IEPUOJUUYECKOTO Tpoduis kiaccos oT B,1200 no B,1600;

- kanatHyo cemurpoBosiounyro (K7, K7T, K70) kmaccos K1400, K1450, K1500, K1550, K1650,
K1750, K1850, K1900;

B KQ4eCTBE HEHANPAraeMoil apMaTyphl:

- ropsiueKaTaHyo riaaaxyro kiacca A240;

- TOpSYEKaTaHyI0, TOpSYEKATaHyl0  yINPOYHEHHYID W XOJIOAHOAEe(HOPMUPOBAHHYIO
nepuoandeckoro npodwuist kiracco A400, A500, A5S00C, ASO0CIT, A600, B500 u Bp500.

6.2.5 Ilpu BbIOOpE BHUJIa U MApOK CTAJMU JUIsl apMaTypbl, YCTAHABIMBAEMOM 110 pacyeTy, a TaKxke
IOPOKAaTHBIX CTajJed s 3aKiafHbIX JAeTaledl cielyeT YYMThIBaTh TEMIEpaTypHblE YCIOBUS
9KCIUTyaTalluy KOHCTPYKIMH U XapakTep UX HarpyKeHHUs.

B KOHCTpyKLUSX, 3KCIUTyaTUPYEeMbIX IpU CTaTHYECKOM (M KBa3UCTATUUECKOW) Harpyske B
OTAIUIMBAEMbIX 3JJaHUAX, a TaKXKe Ha OTKPHITOM BO3/1yXe U B HEOTAIUIMBAEMbIX 3HAHUAX IPH
pacuetHoil Temmneparype MuHyc 40 °C u Bbllle MOXET ObITh INPUMEHEHa apmarypa BCex
BBHIIIICYKA3aHHBIX KJIACCOB, 3a MCKItoueHueM apMatypsl kinacca A400 u3 cranu mapku 351°C, knacca
A240 u3 cranu mapku CT3KI1, IpUMEHSIEMbIX IIPU pacueTHOU Temneparype Munyc 30 °C u BblLe.

ITpu pacuerHoit temmneparype Huxke MuHyc 55 °C ucnosb3yror apmatypy kinacca Ac500C u
A600 u3 cranu mapku 200" 2CDBA.

[Ipu npyrux ycioBUsAX OSKCIUTyaTallMM KJIacC apMaTypsl U MapKy CTajid HPUHUMAIOT 110
CIEIUAJIBHBIM YKa3aHHSIM.

ITpyu npoeKTUPOBAaHUY 30HBI IEPEJAUN NTPEABAPUTEILHOIO HANIPSKEHUS, aHKEPOBKH apMaTyphl B
OeToHE U COEAMHEHMM apMarypbl BHaxJIecTKy (0e3 cBapku) CcleAyeT YYMTHIBaTh XapakTep
MOBEPXHOCTH apMaTyphbl, YCTaHABIMBAEMbIl COOTBETCTBYIOIIMMHU CTaHAAPTAMU Ha apMarypy.

[Ipy NpOEKTUPOBAHMHM CBApHBIX COEIMHEHUN apMaTypbl cleAyeT Y4YUTBIBaTh CIOCO0
W3TOTOBJICHUS apMaTyphbl, yCTaHABIMBAEMbIHl COOTBETCTBYIOIIMMY CTaHAapTaMH Ha apMarypy.

6.2.6 Jlnss MOHTaXHBIX (TOABEMHBIX) TETENIb SJEMEHTOB COOPHBIX JKENE300€TOHHBIX U
OETOHHBIX KOHCTPYKLIUH ClIeyeT MPUMEHATh TopsyeKkaTanyo apmarypy kinacca A240 u3 ctamu Mapok
Cr3cn u Cr3nc (¢ kKaTeropusiMM HOPMHUPYEMBIX IOKas3aTelell He HIKe 2 1O COOTBETCTBYIOLIUM
CTaHJapTaMm).

B cnydae ecny MOHTaK KOHCTPYKIIMM BO3MOXKEH IPH PacueTHOW 3MMHEN TEMIIEpaType HUKeE
MuHycC 40 °C, 11 MOHTaXHBIX IIETENb HE TOIYCKAaeTCs IPUMEHATH cTallb Mapku Ct311C.

6.2.7 OCHOBHON NPOYHOCTHOM XapaKTEPUCTUKOW apMaTyphl SIBJISIETCS HOPMAaTUBHOE 3HAYEHUE

COTIPOTUBIIEHUS PACTSXKEHHUIO Rsp,, MpuHUMaeMoe B 3aBUCMMOCTH OT KJlacca apMaTyphl IO Tabiuie
6.13.
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Tabnuuma 6.13

HomuHanbsHbI#H HopMmaTtuBHBIEe 3HaUeHHS COTIPOTUBIICHUS PACcTsDKEHUIO R 1
Krnacc apmatypsl TuameTp pacdeTHble 3HaYeHHs CONPOTUBIICHUSI PACTSKEHUIO IS
apMaTyphbl, MM MIpeeIbHBIX COCTOSHHUM BTOPOH rpynibl Ry, MIla
A240 6-40 240
A400 6-40 390
A500 6-40 500
A500C 10-40 600
AS500CII 10-40 600
A600 6-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
B,500 3-5 500
B,1200 8 1200
B,1300 7 1300
B,1400 4;5;6 1400
B,1500 3 1500
B,1600 3-5 1600
K1400 15,2 1400
K1450 15,2 1450
K1500 6,2-12,4 1500
K1550 6,9-18,0 1550
K1650 6,9-15,7 1650
K1750 9,0; 9,3 1740
K1850 6,9 1840
K1900 6,9 1920
[Mpumeuanue—BTOCT 6727 xknacc Bp500 o603Hauen kak Bpl.

6.2.8 PacueTHble 3HAuUEHUS COMPOTHBICHUS apMaTypbl pacTsDKEHHIO Rs ompenensior 1o
bopmyne

R =N, (6.10)

rze Ys—Ko3(QPUIUEHT HaIeKHOCTHU 0 apMaType, IPUHUMAEMBbIil: I MpeAebHbIX COCTOSHUN MepBOil
rpymsl paBHBIM 1,15 — st apmartypsr kiaccoB A, K1550 — K1900 u 1,20 — st apmaTypsl KitaccoB B,
Bp, K1400 — K1500; st mpeenbHbIX COCTOSTHUI BTOPO# Tpymiibl — paBHbIM 1,0.

PacueTHble 3HaUEHUS COMPOTUBIICHUS apMaTyphl PAaCTsLKEHUIO Rs MpHUBEIEHBI (C OKPYTJIEHUEM)
JUIsL TIpEeJIeNIbHBIX COCTOSIHUN MepBo# rpymmsl B Tabnuue 6.14, Bropoii rpymnmsl — B Tabmnuue 6.13. ITpu
3TOM 3Ha4yeHUs Rsp Ui MpenenbHbIX COCTOSHHUNA MEepBOW TPYMHIBl MPUHATH PaBHBIMU HaWMEHBIIUM
KOHTPOJIMPYEMBIM 3HAUEHHSIM 110 COOTBETCTBYIOIIMM CTaHIAPTaAM.

3HaueHUsl PaCYETHOI'O CONPOTHUBIICHUS aPMATYPhI CKAaTUIO Rgc IPUHUMAIOT PaBHBIMU PACUETHBIM
3HA4YEHUSIM CONPOTUBIICHHUS apMaTypbl pacTseHHI0O Rs, HO He Oosee 3Hau€HHM, COOTBETCTBYIOLIMX
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nedopMarusM yKOpoueHHUs: OETOHA, OKPYKAOIEro cxaryio apMmarypy: He Oomee 400 Mlla — mpu
KpPaTKOBPEMEHHOM JIeCTBUU HArpy3ku, He Oosiee 500 MIla — npu 1auTenbHOM IEHCTBUU HArpy3KH.

Hns apmarypsl kinaccoB B500 um A600 rpanuuHble 3HAYEHUS COMPOTUBICHUS CHKATHIO
OPUHUMAIOTCA C TOHIDKAIOMKUM  KOA((UIMEHTOM YycinoBHil paboTsl. PacuerHple 3HaueHUs R
NIpUBEJICHBI B Ta0OuIe 6.14.

Taonumga 6.14

3Ha4YeHUs paCuUETHOIO CONPOTHUBIICHNUS apMaTyphl AJIS IPECIIbHBIX COCTOSHUM
Knacc apmatypsl nepBoil rpymnmsl, MIIa
pacTspKeHHUIo Ry cxatuio R,
A240 210 210
A400 340 340
A500 435 435(400)
A500C 520 400
AS500CII 520 400
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 415 415(380)
B,500 415 390(360)
B,1200 1000 500(400)
B,1300 1100 500(400)
B,1400 1170 500(400)
B,1500 1250 500(400)
B,1600 1340 500(400)
K1400 1170 500(400)
K1450 1200 500(400)
K1500 1250 500(400)
K1550 1350 500(400)
K1650 1435 500(400)
K1750 1515 500 (400)
K1850 1600 500 (400)
K1900 1670 500 (400)
[Ipumedanue—3HaueHus Ry B CKOOKaxX MCHONB3YIOT TOJIBKO MIPU pacyeTe Ha KpaTKOBPEMEHHOE JIeicTBHE
Harpy3KH.

6.2.9 Pacuernpie 3HaueHHs Rgy it apmarypsl kinaccoB A240...A500, A500C, ASO0CTI, B500
npuBeeHbI B Tabmume 6.15.

Jlis monepevHoil apMaTypbl BCEX KJIACCOB PAacUeTHBIE 3HAUEHHS CONMPOTUBIEHUS Rgy ciemyer
npunumath He 6onee 300 MITa.

Tadonumab.l5

PacueTHbIe 3HaUEHUS COMPOTHUBIICHUS TIOMIEPEYHON apMaTyphI (XOMYTOB H
Knacc apmatypsr OTOTHYTBIX CTEPIKHEH) PACTSIKEHHIO JUISI IPEIETBHBIX COCTOSHHUIA TIEPBOI
rpynnsi, MIla
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A240 170
A400 280
A500 300
A500C 300
AS500CII 300
B500 300

6.2.10 OcHoBHBIMH J1e(hOpMAITIOHHBIMH XapaKTEPUCTHKAMH aPMAaTYypPhI SBISIOTCS 3HAYCHUS:

- OTHOCHTENBHBIX JAehopManuil yIUIMHEHHUS apMaTypbl € NMPH JOCTIKEHUH HANPSHKCHUSIMHU
pacyeTHOro ConpoTuBiIeHUs Rs;

- MOAYJISI YIPYTOCTH apMaTypsl Es.

6.2.11 3naueHns OTHOCUTENBHBIX JedopMaIuili apMaTyphl €so IPUHUMAIOT PABHBIMHU:

JUIS apMaTypbl ¢ PU3NYECKUM MPEAeSIOM TeKYIeCTH

g i (6. 11)
0= ¢ :
S ES

JUISL apMaTyphl C YCIOBHBIM MPEJIEIIOM TEKY4YECTH

R
£gg =—>+0,002. (6. 12)
ES
6.2.12 3naueHus MOAYJs YIPYTrOCTH apMaTypbl Es IPUHUMAIOT OAMHAKOBBIMU IIPH PACTS)KEHUU
U C)KaTUU U PaBHBIMHU:
— S .
Es=1,95-10° MIla — ans apmatypHbIx kaHaToB (K);
Es = 2,0-10° MIa — fu1st ocTanbHo#t apMatypsi (A 1 B).
6.2.13 Jluarpammbl cocTosHUSA (AeQOpMHUpPOBaHUs) apMaTypbl TNPUMEHSIOT IpPH pacyere
&KeJ1e300€TOHHBIX JIEMEHTOB 110 HEJIMHEHHOM 1e()OpMALIMOHHON MOJIEINH.
IIpu pacuere kene300€TOHHBIX AJIEMEHTOB 10 HENWHEHHON aedopManuoHHOW Moaenu B
Ka4yecTBE PacyeTHOH auarpamMmbl COCTOSHUSA (Ae(opMUpOBaHUs) apMaTyphl, YCTaHABIMBAIOLIEH CBSI3b

MeXAy HanpsokeHUus MU Og UM OTHOCHUTEIbHBIMU JAepopManusiMu Eg apMaTypbl, HPUHUMAIOT

VIOPOIIEHHbIE AMarpaMMbl N0 TUIy auarpamm llpanamns nns apMmatypbl ¢ (GU3HUYECKUM IPEAEIOM
TekyuecTH kiaccoB A240-A500, A500C, A500CII, BS00 neyxnuHeiHyto auarpammy (pUCYHOK 6.2,
@), a Juld apMaTypel C YCJIOBHBIM IpelenoM TekydecTu knaccoB A600-A1000, B,1200-B,1500,
K1400, K1500 u K1600 — Tpexnunelinyio (pUCYHOK 6.2,60), 6e3 ydeTa YIpOYHEHHs 3a IJIOMIAJKON
TEKY4ECTH.

JlnarpaMmbl COCTOSTHUSI apMaTyphbl MPU PACTSHKEHUU M COKaTUU MPUHUMAIOT OJIMHAKOBBIMH, C
Y4€TOM HOPMHUPYEMBIX PACUETHBIX CONPOTUBIIEHUI apMaTyphl PacTSKEHUIO U CHKATHUIO.

JlomyckaeTcsi B KauyecTBE pACUETHBIX JMarpaMM COCTOSIHMSI apMaTypbl HCHOJIb30BaTh
KpUBOJIMHEWHbIE  pacyeTHbIE JAMAarpaMMbl, aNIpOKCUMHUpYIOIIUE  (AKTHUYECKHE JIharpaMMbl
nepopMUPOBAHUS apMAaTypBhI.

6.2.14 HanpsbxeHus B apMarype Og COINIACHO JBYXJIMHEHHON JUarpaMMe COCTOSHUS apMaTypbl
OTIPEEIISIOT B 3aBUCUMOCTH OT OTHOCUTENBHBIX Aedopmannii €g 1o Gopmymnam:

npu 0< & < €50
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o =& Eq; (6.13)

mpu &0 S € S €

os =R;. (6.14)
Bunauenus €g9, Eg w Ry npunmmaror cormacmo 6.2.11, 6.2.12 u 6.2.8. 3HaueHus

OTHOCUTEINBbHOI nedopmanun €go npuHUMaroT paBHbIME 0,025.
JonyckaeTcss mo pe3yjbTaTaM SKCIEPUMEHTANIbHBIX MCIBITAHUA U PACUYETHBIX OOOCHOBAaHUU
OPUHUMATh BEIUYMHY OTHOCHUTENbHOW nedopmanuu €go MeHee unu Oonee 3HaueHus 0,025 B

3aBUCUMOCTU OT MAapKH CTajly, TUIIA apMUPOBAHUSA, KPUTEPHUS HAACKHOCTU KOHCTPYKLMU U APYIUX
(bakTopoB.

a G,
Ts0= 052 R\
arctgly £
£ Es2
0
s
|
o2 = IR,
a0 R
Os5] = 0() Rn‘
arctgfs Es

€1 &0 €12
a — NByXJIMHEHHas AuarpamMma; 6 — TpexJInHeiHas AuarpaMmma

Pucynok 6.2 — JluarpaMmbl COCTOSIHHSL PaCTSIHYTOH apMaTyphbI

6.2.15 HanpsokeHust B apMaType O COINIACHO TPEXJIMHEHHOMN quarpaMMe COCTOSHUS apMaTypbl
ONpEENA0T B 3aBUCUMOCTH OT OTHOCHTENBHBIX Aedopmanuii €g 1o Gopmymnam:
npu 0 <€g<&g
s =¢-E ; (6.15)
npn &g S & SEs)
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o = 1_0st | B8 | Os1 Ry <L,1R; - (6.16)
Rs ) eso—8s1 R

3nauenus €59, Eg u Rg mpunumaror cornmacuo 6.2.11, 6.2.12 1 6.2.8.

3HaueHus HanpsokeHuil Og) npuHuMaroT paBHbIMU 0,9Rs, a HanpsbxeHuit Gsp — paBHO 1,1Rs.
0,9R

3Ha4YeHUs OTHOCUTENBHBIX AehopMaIHii € MPUHUMAIOT PABHBIMU E a nedopmanuii € —
s

paBHbiMu 0,015.

7 beTOHHbIE KOHCTPYKIUU

KoHCTpykiu paccMaTpuBarOT Kak OCTOHHBIC, €CJIM UX MPOYHOCTh OOECIeYeHa OJHHUM TOJIbKO
OETOHOM.

BeroHHbIE 3J1IEMEHTBI TPUMEHSIOT:

- MPEUMYIICCTBCHHO Ha CXKaTHE IPU PACHOJIOKECHUU TIPOJOIBHON CIKUMAIOMICH CHIIBI B
mpejieax MomepeyHOro CEUCHUS DIEMEHTA,;

- B OTHACIBHBIX CIy4asX B KOHCTPYKIHUSAX, PAOOTAOIIMX HA CXKATHE TPU PACIIOIOKECHUHU
MPOJOJLHOM CKUMAIONICH CHIIBI 3a TIpeleslaMd IOTNEPEYHOTO CEYCHHS DJJIEMCHTa, a TakkKe B
M3ru0aeMpIX KOHCTPYKIIMSX, KOT/Ia UX pa3pylleHHe HE MPEACTaBIsIeT HEMOCPEICTBEHHOW OMAaCHOCTH
TUTs1 )KU3HH JTFOJICH M COXPaHHOCTH 000PYIOBaHHS.

KoHcTpykinu ¢ apmarypoii, Iomaab CeYeHHs: KOTOPO MEHbIIIE MUHMUMAIBHO JTOTYCTUMOM 110
KOHCTPYKTUBHBIM TpeboBanusM 10.3, paccMaTpuBaroT Kak OETOHHEIE.

7.1 PacyeT 0€TOHHBIX 3JIEMEHTOB 0 NPOYHOCTH

7.1.1 beToHHBIE DSJIEMEHTHl PACCUMUTHIBAIOT IO MNPOYHOCTH Ha JACUCTBHE IPOJOJIBHBIX
C)KMMAIOILIUX CHUJI, U3THOAI0IINX MOMEHTOB U MOIMEPEYHBIX CHJI, @ TAK)KE HA MECTHOE C)KaTHe.

7.1.2 PacueT mo NMpOYHOCTH OETOHHBIX AJIEMEHTOB HpPU JIEHCTBUU MPOAOJIBHOM CKMMarolein
CHJIbl (BHELIEHTPEHHOE C)KaTHe) M HM3rMOAIoIero MOMEHTa ClIeAYyeT MPOU3BOAMTH JJS CEUeHHH,
HOPMAJIBHBIX K UX IPOJOIBLHOMN OCH.

Pacuer OETOHHBIX 3JIEMEHTOB NMPOU3BOIAT HAa OCHOBE HEJMHEHHON NedopMalMOHHON Mojenu
cornacHo 8.1.20-8.1.30, npuHMMas B pacyeTHBIX 3aBUCHMOCTSX ILIOIIAIb apMaTypbl PaBHOW HYIIIO.
JlomyckaeTcsi pacyeT OETOHHBIX 3JEMEHTOB IMPSIMOYTOJIBHOIO U TaBPOBOI'O CEYEHHH NpHU AEHCTBUU
YCWIMH B IUIOCKOCTH CHMMETPHUH HOPMAJIBHOIO CEYEHUs IMPOM3BOJAUTH IO MPEACIBbHBIM YCUIHMAM
cormacHo 7.1.7-7.1.12.

7.1.3 beroHHble 5>IE€MEHTHI B 3aBHUCHUMOCTH OT YCIOBHH HX paboThl W TpeOOBaHMH,
NPEIbSBIAEMBIX K HHM, pPAacCUMTBHIBAIOT M0 TMpENeNbHbIM yCWIMAM 0e€3 ydyeTa WIH C Yy4eToM
COIPOTHBIICHUS O€TOHA PACTSAHYTOM 30HBI.

be3 ydera comporuBieHus OeTOHa pacTAHYTOM 30HBI (PUCYHOK 7.1) MPOU3BOIAT pacyer
BHELICHTPEHHO CXKaThIX 3JIEMEHTOB IIPU PACIOJIOKEHUU MPOJOIBHON COKMMAIOLIEH CUIIBI B IIpEAeiax
IIONEPEYHOIO0  CEYEHUsS DIJIEMEHTA, MpPUHUMAs, 4YTO JOCTHKEHHE NPENEIBbHOIO  COCTOSHHMS
XapaKTepU3yeTcsl paspylleHHueM ckaToro 6eroHa. ColnpoTHBIEHHE OETOHA CXKATHUIO NPU pacdeTe Io
IpPENEeNbHbIM YCUJIMSM YCJIOBHO IPEJCTABIAIOT HANPsKEHUSAMHU, paBHBIMH Ry, paBHOMepHO
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pacrpeiesieHHbIMA TI0 4YacTH CKaTodM 30HBI (YCIOBHOM CKaTOM 30HBI) C LEHTPOM TSKECTH,
COBIAJAIOIIUM C TOUYKOU MPHUIIOKEHUS MPOAOTILHOM cuiibl (7.1.9).

rxecrn
ceugHnN

Pucynok 7.1 — Cxema ycuinii ¥ SIIopa HaIPsDKEHUH B CEYEHUH, HOPMAIBHOM K MPOIOJIBHON OCH
BHELICHTPEHHO C3KaTOro OETOHHOTO 3JIEMEHTa, PACCYUTHIBAEMOIO TI0 POYHOCTH 0€3 ydeTa CONPOTHUBICHUS
0eTOoHa PaCTSIHYTOH 30HBI

C yuetoM comnpoTuBiieHUsI O€TOHA PACTAHYTOM 30HBI (PUCYHOK 7.2) HpPOM3BOAAT pacyueT
JJIEMEHTOB, pPA0OTAIOUNIMX HA C)KAaTHE IPH PACHOJIOKEHHU IPOJOJbHOM CKUMAIOLIEH CHIBI 3a
npezeaMy MOTEPEYHOr0 CeUSHUS AJIeMEHTAa, U3rH0aeMbIX HIIEMEHTOB, a TAKXKE HIIEMEHTOB, B KOTOPBIX
HE JIOMYCKAIOT TPELIMHBI [0 YCJIOBUSAM OJKCIUTyaTalMu KoHCTpykuui. Ilpu sTtoM mpu pacuere mno
IpeJeNbHBIM YCHWIMSAM HPUHUMAIOT, YTO MPEAEIbHOE COCTOSIHHE XapaKTEpPU3YeTCs JIOCTHXKEHHUEM

NpeJIeNbHBIX YCHIINN B OETOHE PacTSHYTOM 30HBI, ONPEACIICMbIX B MPEANOIOKEHHH YIIPYTol pabOThI
6erona (7.1.9, 7.1.10, 7.1.12).

N [ ' ;
_.—
M . e
7/

£\
I
h

Pucynok 7.2 — CxeMa yCHIIMI ¥ d1I0pa HANPsDKEHUN B CEYCHUH, HOPMAJILHOM K MPOJIONIHON OCH M3rnbaeMoro
(BHELIEHTPEHHO CXAaTOr0) OETOHHOTO 3JIEMEHTa, PACCYUTHIBAEMOIO TI0 POYHOCTH C YYETOM CONPOTUBIICHUS
OeToHa pacTsIHYTOW 30HBI

7.1.4 Pacuet 1o mpoyHOCTH OETOHHBIX AJIIEMEHTOB MPH JEHCTBUH MOMEPEUHBIX CHJI IPOU3BOIST
U3 YCIOBHS, IO KOTOPOMY CyMMa COOTHOLIEHHMM TIJIABHOTO pACTATUBAIOIIETO HANPSIKEHHAS K

PacueTHOMY COIPOTHMBIICHUIO OETOHA OCEBOMY DaCTSKEHUIO [Gmt U TJIABHOTO CYKUMAIOIIETO
Rot
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HAMPSDKEHUS K pACYETHOMY COTPOTHBIICHUIO OETOHA OCEBOMY CKATHIO {GmCJ JOJKHA OBITH HE Ooliee
Ry
1,0.
7.1.5 Pacder mo mpo4YHOCTH OETOHHBIX JIEMEHTOB Ha JCHCTBHE MECTHOW Harpy3ku (MECTHOE
cKaTue) Mpou3BoAT coryacHo 8.1.43-8.1.45.
7.1.6 B OeTOHHBIX JJEMEHTaXx B clydasx, npuBeaeHHbix B 10.3.7, HeoOxogmmo
MpeAyCMaTPUBATh KOHCTPYKTUBHYIO apMarTypy.

Pacuer BHEHCHTPECHHO CiKATBIX 0€TOHHBIX 3JIEMEHTOB 110 NnpeacjJbHbIM YCUJIUAM

7.1.7 Tlpu pacueTe Mo MPOYHOCTH BHEIEHTPEHHO CXKAThIX OCTOHHBIX AJIEMEHTOB Ha JCHCTBHUE
C)KMMAIOIIEH TPOJOIBHON CUIIBI CIEAYET YUUTHIBATh CIy4alHBIA SKCLIIEHTPUCUTET €,, TPUHUMAEMBIN
HE MEHee:

1/600 nawHBI 571€MEHTa WIH PACCTOSHUS MEXKAY €0 CCUCHUSIMH, 3aKPETNICHHBIMHU OT CMEIIIECHUS;

1/30 BBICOTBI CEUCHHS;

10 MMm.

JUis >7I€MEHTOB CTAaTUYECKHM HEONPENSIUMbIX KOHCTPYKIHUI 3HAY€HUE HKCLEHTPUCUTETA
MIPOJIOJLHOM CHJIBI OTHOCUTENBHO IIEHTPA TSHXKECTH MPUBEACHHOIO CEUEHUsSl ey MPUHUMAIOT PaBHBIM
3HAYEHUIO IKCIEHTPUCUTETA, TTOTyYEHHOTO U3 CTATUYECKOr0 pacueTa, HO He MEHee é,,.

Jlis S7eMEHTOB CTAaTHYECKU OIpPENeIUMbIX KOHCTPYKIUN SKCIEHTPUCUTET ey MPUHHUMAIOT
PaBHBIM CyMME SKCIIEHTPUCUTETOB — U3 CTATUYECKOT0 pacueTa KOHCTPYKIIUI U CIy4aiHoro.

7.1.8 TIpu ruGKOCTH 31MEMEHTOB 10 .14 HEOOXOAMMO yYHMTHIBATH BIHMSHHE HA MX HECYIIYIO
|

CIOCOOHOCTH MPOTUOOB IYTEM YMHOKEHHUS 3HAUEHUH ep Ha KO (UIIUEHT 1|, ONpeAEsieMbIi COTJIacHO
7.1.11.

7.1.9 Pacuer BHEIEHTPEHHO C)KaThIX OETOHHBIX AJIEMEHTOB IPHU PACHOJIOKEHUU IMPOJIOJIBbHOM
C)KMMAIOILEN CHIIBI B IIpefiesiaX MONEpeYyHOro CEYeHMsI 3JIEMEHTA TPOU3BOJIAT U3 YCIOBUS

N<R,-A, (7.1)

rae N — nelicTByroIIast MpoI0JIbHAS CUIIA;
Ap — miomaab cKaTol 30HBI O€TOHA, ompenessemMas M3 YCIOBHS, YTO €€ LIEHTP TSKECTH
COBMAJAET C TOYKOM MPHIIOKEHUS PO 10JibHOM cuitbl N (¢ yueToM mporuoa).
J171s1 57IEMEHTOB TIPSIMOYTOJIBHOTO CEUEHUS

A, :b.h-(l—z'eTO'“). (7.2)

JlomyckaeTcst IpH SKCIEHTPUCHTETE PO10AbHOM critbl o< h/30 u 1p< 20hpacuer BHEIIEHTPEHHO
C)KAThIX AJIEMEHTOB MPSAMOYTOJILHOTO CEYEHUS POU3BOAUTD U3 YCIOBUS

N<QRyA, (7.3)

rac A-— IIom@aab ImoncpeyYHOro CCUYCHUA 3JICMCHTA,
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¢ — KO3 PHUIHEHT, TPUHUMAEMBIH MTPH UTUTEIILHOM JCHCTBUH HArpy3KH mo tadmnure 7.1 B

3aBUCHMOCTH OT THOKOCTH I& 3JIEMEHTA, IIPHU KPATKOBPEMECHHOM I[GﬁCTBPIH Harpys3Kv 3Ha4YCHUSA @
h

OIPEEISIOT 110 INHEHHOMY 3aKoHy, mpuauMast ¢ = 0,9 npu Yo =10 u 9= 0,85 npu lo =20;
h h

|0 — pacdyc€THad JJIMHA 3JIEMCHTA, OIMPCACIIACMAad KaK IJIsd JKeIIe300CTOHHEIX 3JICMECHTOB.

Taonunma7.l
lo/h 6 10 15 20
0 0,92 0,9 0,8 0,6

BHeI_IeHTpeHHO c)KaTble OETOHHEIE 9JICMCHTHI, B KOTOPBIX IMOABJIICHUC TPCHIMH HE NOIIYCKACTCA
0 YCJIOBHAM SKCILTyaTalluh, HE3aBUCUMO OT pacyucTa U3 YCJIOBUA (71) JOJIDKHBI OBITh ITPOBCPCHLI C
Y4€TOM COIIPOTUBJICHUA OeToHa paCTHHYTOﬁ 30HBI U3 YCJIOBHA

N =<+ R A (7.4)
1 &Ny —1
J171st 571eMEeHTOB IPSAMOYTOJILHOTO ceueHust yciaopue (7.4) uMmeer BUJ
- M . (7.5)
S€ M _ 1
h

B popmynax (7.4) u (7.5):
A — momaap NoNepedHoro ce4eHst 0ETOHHOTO 3JIEMEHTa,;
| — MOMeHT HHCPIUH CCUCHUA OETOHHOIO 3JIEMEHTA OTHOCUTEILHO €r0 LCHTpA TAXKECTHU,
Yt — pacCTOSHHE OT IIEHTPa TSHKECTH CEUCHHUS dJIEMEHTa 10 Hanbosee pacTsIHyTOro BOJIOKHA;
1 — ko3 punMeHT, onpenensiemMblii cornacuo 7.1.11.

7.1.10 Pacdyer BHELIEHTPEHHO CXKAaTbIX OETOHHBIX AJIEMEHTOB IPH PACHOJIOKEHUU MPOJOIBHOM
C)KMMAIOIIeH CHIIBI 3a MpeesiaMi MOMEPEeYHOro CeUeHHs dJIEMEeHTa MPOU3BOAAT U3 ycnoBuil (7.4) u
(7.5).

7.1.11 3nHadyenue kod3dduuueHTa 71|, YUUTHIBAIOIIETO BJIMSHME Npornda Ha 3HAYEHUE
9KCHEHTPUCUTETA TPOAOIBHOM CHIIBI €g, ONPEAEIISIOT 10 popmyre

1
1 -
cr
rae Ner — ycToBHAS KpUTHUYECKas CHIIa, ompeessieMas 1mo hopmyre
2
n-D
NCr - —2 y (77)
I0

rie D — skecTkOCTh 3j7€MeHTa B MpEAENbHON IO MPOYHOCTH CTaJWH, ONpenaeisieMas Kak JUist
KeJe300€TOHHBIX AJIEMEHTOB, HO 0€3 ydeTa apMaTypsl, cornacHo 8.1.15.
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Pacuyer u3ru6aeMbIX 0€TOHHBIX 3JIEMEHTOB 110 npeaejabHbIM YCUJITUAM

7.1.12 Pacuet n3ru6aeMbIx OCTOHHBIX 3JIEMEHTOB CJIEAYET MPOU3BOAMUTE U3 YCIOBUS
M <My, (7.8)

rae M —M3rubariuii MOMEHT OT BHEITHEH Harpy3KH;
M r—1penenbHbIN N3ru0arouii MOMEHT, KOTOPBIM MOYKET OBITh BOCIIPUHSAT CEYCHUEM DJIEMEHTA.
3Hauenue My; OnpeessitoT o hopmyIie

Myt = Rt ‘W, (7.9)

rac W — MOMCHT COl'IpOTI/IBJ'IeHI/I}I CCUCHUJ 3JICMCHTA OJIA KpaﬁHeFO paCT}IHyTOFO BOJIOKHA.
HJ'ISI 2JICMCHTOB HpSIMoyFOJ'IBHOFO CCUCHUA
b-h?

8 7Kesie300eTOHHbIE KOHCTPYKIMH 0€3 MNpeIBaAPUTE]LHOT0 HANpPSIKEHUs
apMaTypbl

8.1 Pacuer 3/1eMeHTOB Kej1e300eTOHHBIX KOHCTPYKIHIA 110 Npee/bHBIM COCTOSTHUAM
NepBoil rpynnbl

Pacuer :kej1€e300€TOHHBIX 3JIEMEHTOB 110 NMPOYHOCTH

JKene3o0eToOHHBIE 3JIEMEHTHI pacCUUThIBAOT IO IIPOYHOCTHU HaA JIeficTBHE I/I3FI/I68.IOIJ_II/IX
MOMCHTOB, HNPOJOJIbHBIX CHJI, IMOHNCPEYHLIX CHJI, KPYTAIIHUX MOMCHTOB U HA MCCTHOC JeficTBHE
HarpyskKu (MCCTHOC CXKaTuc, HpO,Z[aBJ'II/IBaHI/IC).

Pacuer nmo MPOYHOCTH JKeJ1e300€TOHHBIX 3JIEMEHTOB Ha JeHcTBHE ]/I3FI/[63[OIIII/IX MOMCHTOB
U NMPOAOJBbHBIX CHJI

O01mme moJ0KeHus

8.1.1 Pacuer MmO NPOYHOCTH IKEIE300€TOHHBIX DJIEMEHTOB MpHU ACHCTBUHM H3rHOAIOMINX
MOMEHTOB U NPOJIOJIbHBIX CHJI (BHELEHTPEHHOE CXKATUE WUJIM PACTSIKEHUE) CIIEyeT MPOU3BOAUTD IS
CEYEHMI, HOPMAJIBHBIX K UX IIPOJOJIBHON OCH.

Pacder 1o mNPOYHOCTH HOPMalbHBIX CEYCHHUH KeNe300€TOHHBIX OJJEMEHTOB CIIEIyeT
MIPOU3BOJIMTH Ha OCHOBE HEJIMHEHHOH NedopmannorHoit moaenu cormacHo 8.1.20-8.1.30.

JlomyckaeTcst MPON3BOANTE PacdeT Ha OCHOBE MPEIEIbHBIX YCHITUH:

- XKene300€TOHHBIX JJIEMEHTOB IMPSMOYTOJIBHOTO, TaBPOBOI'O M JBYTaBPOBOIO CEUEHHH ¢
apMaTypol, pacrojOKEHHOM Yy MEepHeHIUKYISAPHBIX K IUIOCKOCTH M3TrMba rpaHeil sJIeMeHTa, NpHu
JeWCTBUYU YCHIIUH B IMJIOCKOCTH CUMMETPUU HOPMaJIbHBIX ceueHHid cornacHo 8.1.4-8.1.16;

- BHEIIGHTPEHHO C)KaTBIX AJIEMEHTOB KPYIJIOTO W KOJBLEBOTO MOMEPEYHBIX CEYCHHH — IO
npusioxenuto /1.
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8.1.2 IIpu pacuere BHEIICHTPEHHO CXKATBIX 3JIEMEHTOB CIIEAYET YUYUTHIBATh BIUSHHUE Mporuda Ha
UX HECYIIYIO CIIOCOOHOCTB ITyTEM pacueTa KOHCTPYKIHH 1Mo 1e()OPMHUPOBAHHON CXEME.
JlomyckaeTcsi MpOU3BOAUTh pacyeT KOHCTPYKIHMHA MO HeAepOopMHUpPOBAaHHOW CXeMe, YUUTHIBas

Ipu THOKOCTH I£> 14 BaustHHC nporH6a OJIECMEHTA Ha €r0 IMPOYHOCTh IIYTEM YMHOXCHHS Ha4aJlbHOTI'O
|

IKCIICHTPHUCUTETA €y Ha K0 (HUIIMEHT 1|, onpeaensiemMblii coriacuo 8.1.15.

8.1.3 Jlmst xene300€TOHHBIX JJIEMEHTOB, y KOTOPBIX IPEAETIbHOE YCHUJIME IO MPOYHOCTH
OKa3bIBACTCSI MEHBIIIE TMPEACTBLHOTO yCWiInus 1Mo oOpazoBanuio TpemuH (8.2.8-8.2.14.), miomane
CeueHHsI MPOJI0IBHOM PAaCTSIHYTOI apMaTyphl JOJDKHA ObITh yBETUYEHA 110 CPAaBHEHUIO ¢ TpeOyeMoil u3
pacyera IO IPOYHOCTH HE MeHee 4yeM Ha 15%, mnM ompeneneHa M3 pacueTa IO MPOYHOCTH Ha
JielicTBUE NMPEeIbHOT0 YCUIIUS 110 00pa30BaHUIO TPELIMH.

Pacuem no npounocmu HopmanvHwix ceuenuti no npeoenbHbIM yCUTUAM

8.1.4 IlpenenbHble ycHUIMs B CEYEHHWH, HOPMAJIbHOM K IPOJOJBHOM OCH 3J€MEHTa, CleayeT
OTIPENIeNATh UCXO/IS U3 CIEAYIOMINX MPEIMOCHUTOK:

- CONPOTHUBIIEHNE OETOHA PACTSHKEHHUIO MPUHUMAIOT PAaBHBIM HYIIIO;

- CONPOTHBIICHHE OETOHA CXKATHUIO MPEICTABISAETCS HANPSDKEHUSIMH, PAaBHBIME Ry 1 paBHOMEPHO
pacrpeneneHHbIMU 110 CKaTON 30HE OETOHA;

- Jeopmanuu (HarpspKeHUs) B apMaType ONpeelisiioT B 3aBUCUMOCTH OT BBICOTHI CKATOM 30HbBI
OeToHa;

- pacTArMBaOLIUE HANPSKEHUs B apMaType MPUHUMAIOT He Oojiee pacueTHOro CONPOTUBIECHUS
pacTshkeHuro Rg;

- CKMMAIOIIME HANpsDKEHHsI B apMarype NMPUHUMAIOT HE 0oJiee PacyeTHOTO COMPOTHBIICHUS
ckaThio Rc.

8.1.5 Pacuer mo mpoYHOCTH HOPMAJBHBIX CEUYEHUU CJEIyeT MPOU3BOJUTH B 3aBUCHUMOCTH OT

. . X
COOTHOHMICHUSA MCKIAY 3HAUCHUEM OTHOCUTCIIBHOHW BBICOTBI CXKATOU  30HBI OcToHa E',:—,

oTpeeNieMbIM U3 COOTBETCTBYIOIUX YCIOBUN PaBHOBECHS, U 3HAYCHUEM TPAaHUYHON OTHOCUTEIHHON
BBICOTBI C)KaTOU 30HBI ER, TPH KOTOPOM MPEIETbHOE COCTOSTHUE dIIEMEHTa HACTyNaeT OJHOBPEMEHHO ¢
JIOCTHKEHUEM B PacTSIHYTOM apMaType HallpsHKEHMsI, pABHOTO PaCU€THOMY CONPOTUBIIEHUIO Rs.

8.1.6 3nauenue CrompenenstoT mo Gopmyse

R = Xr — i 1 (8.1)
ho 14 €s.el
€p2

Tl €sel — OTHOCUTENbHASA AeopMalivsl pacTAIHYTOW apMaTyphl IPU HANPSKEHUSX, paBHBIX R,
omnpenensieMas 1o hopmyie

R
€sel = E—s ; (8.2)
S

€po—OTHOCUTENIbHAsA Jedopmanus CKaroro OeToHa TMpH HANpsDKEHUSX, pPaBHBIX Ry,
IIpUHUMAaeMasi B COOTBETCTBHH ¢ 6.1.20 nmpu HENPOJOIKUTEIBHOM JIEHCTBUU HATPY3KH.
Hns msokenmoro 6erona kimaccoB B70 — B100 m gyist Menko3epHUCTOro OETOHA B UYHCTUTENE
dbopmyasr (8.1) BMecto 0,8 cnenyet npuaumats 0,7.
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8.1.7 Tlpu pacueTe BHEICHTPEHHO CXaThIX >KEIE300€TOHHBIX JJIEMEHTOB B HAYaIbHOM
OKCHEHTPUCUTETE TPWIOKEHUS MPOJOIBHON CHIIBI €y CIEAyeT YYUTHIBATh  CIIy4alHBIN
SKCIEHTPHUCUTET €,, IPHHUMAEMbIIl HE MEHEe:

1/600 nauHBI BJIEMEHTA WK PACCTOSHHS MEKAY €r0 CEYCHUSIMHU, 3aKPETUICHHBIMU OT CMEIICHUS;

1/30 BBICOTHI CEYEHHUS;

10 MMm.

JInst SJI€MEHTOB CTAaTHMYECKH HEONPEACTMMBIX KOHCTPYKIMHM 3HAYeHHE OSKCIEHTPHUCHUTETa
IPOJIOJIBHOM CHJIBI OTHOCHTEIBHO HEHTPA TSHKECTH NMPUBEICHHOTO CEYEHUS ey MPUHUMAIOT PABHBIM
3HAYEHHIO HKCIIEHTPHCUTETA, TOTYYEHHOT0 U3 CTATHYECKOTO pacyera, HO He MCHEe é,.

Jlisi 3IEMEHTOB CTaTHMYECKH OIPEISIMMBIX KOHCTPYKUHMH AKCIEHTPHCUTET €y HPUHHUMAIOT
PaBHBIM CYMMe€ SKCIICHTPHCUTETOB U3 CTATUYECKOT0 pacyeTa KOHCTPYKLUHN U CITy4aifHOTO.

Pacuem uszubaemvix snemenmos

8.1.8 Pacuer mo mpoyHOCTH CeYCHUH M3THOAEMBbIX JIEMEHTOB IPOU3BOISAT U3 YCIOBUS

M < My, (8.3)

rae M — u3rubarouiuii MOMEHT OT BHEIIHEH Harpy3KH,;
Mt — ipenenbHBIN U3rudarIMi MOMEHT, KOTOPBIA MOXKET OBITh BOCITPUHST CEUCHHEM JIEMEHTA.
8.1.9 3nauenue My 1y M3rUOAEMBIX 3JIEMEHTOB IPSIMOYTOJIBHOTO ceueHus (pucyHok 8.1) mpu

X
& =— < &g onpenensror 110 hopmye

o
My =Ry -b-x-(hg—0,5x) + Ry - Ag -(hg—a'), (8.4)
HpI/I 9TOM BBICOTy C)KaTOP’I 30HEI X onpenenﬂ}oT I10 (pOpMy.TIC
Re- A — Ry - A
X=—2 3 . 8.5
R, b (8.5)

R,

M ; 31 = ] -

he

- ' = [\
. \V

| bh

Pucynok 8.1 — Cxema ycunuii 1 snropa HanpspKEHUH B CEYSHNH, HOPMAJIFHOM K MIPOIOIBHON OCH H3THbaeMoro
KeJIe300€TOHHOr0 IEMEHTA, [IPU ero pacyere 110 NPOYHOCTU
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8.1.10 3mauenme My Ui W3TUOAEMBIX AJIEMEHTOB, C TMOJKOW B CXKaTOW 30HE (TaBPOBBIE U

X
JBYTaBpOBblE ceueHmsi), npu &=-—<CEg ONpemeisioT B 3aBUCHMMOCTH OT IOJIOKEHHS TPAHHUIIBI

h0
CYKaTOM 30HbI:
a) eCJIM TPaHUIIa IIPOXOIUT B MOJIKE (PUCYHOK 8.2, a), T. €. COOII0AaeTCs YCIOBUE

Re-A<Ry-bi -ht +Ry- A, (8'6)
3HaYeHue My; onpeaessitor no 8.1.9 kak 1j1s pAMOYTOJIbHOTO CEYEHUSI IUPUHON b ;

0) eciu rpaHHIla MPOXOJUT B pebpe (pucyHok 8.2, 6), T. e. ycimoBue (8.6) He cobmromaeTcs,
3Ha4YeHue My OTpeNensoT o hopmysie

M =Ry -b-X- (g ~0,5X)+ Ry (b ~b)-hf (R 0,51t )+ Ree- A, (hg—a'), (8.7)
IIpU 3TOM BBICOTY C)KaToi 30HBEI OETOHA X OIIpCACIIALOT 110 (bopMyne

_Re"A Ry A ~Ry(0f —b)-hy ©9)

i
—

YY) B P T N

| n
” e =

PI/ICYHOK 8.2 — ITonoxeHue T'paHHLBbI CKaTOM 30HBI B CEUCHHH M3rn0aeMoro Keje300€TOHHOIO DJICMEHTA

8.1.11 3nauenue b} , BBOAMMOE B pacyeT, IPUHUMAIOT U3 YCJIOBUS, YTO IIMPHHA CBECA MOJKHU B

KaXKIYI0 CTOPOHY OT peOpa 1oiKHa ObITh He Oojiee 1/6 mposiera a3nemMeHTa U He bosee:

a) IpM HAIMYMM NONEpeuHbIX pebep mmm mpu hi >0,1h — 1/2 paccTosHuS B CBETYy MEXIY

IPOJIOJIBHBIMU peOpamu;
0) mpu OTCYTCTBUM TONEPEUHBIX pedep (MM MPH PACCTOSIHUAX MEXAY HUMHU OONBIIMX, YeM

pPacCTOSIHUS MEXy MPOJI0JIbHBIMU pedpaMu) 1 ht <0,1h ~ 6h% ;
B) IPU KOHCOJIBHBIX CBECAX IMOJIKU:
npu h; >0,1h ....... 6h; ;
npu 0,05h <h}f <0,1h ....3h% ;

npu h; <0,05h — cBecsI He yUNTHIBAIOT.

8.1.12 IIpH PaCUCTEC IO IMPOYHOCTH M3ru0aeMbIX 3JIEMEHTOB PCKOMECHAYCTCA C06J'IIOI[aTL YCJIOBHUC
X<Eg-hy.
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B caywae, korma mo KOHCTPYKTHBHBIM COOOPaXEHMSM WM M3 pacdyera IO MpeaesbHBIM
COCTOSIHUSIM BTOPOM TPYIIIBI IUIOMIA/lb PACTSIHYTOH apMaTyphl MPUHSTA OOJBIIEH, YeM 3TO TpedyeTcs

s cobmonenns ycnous X < &p 'hO’ JIOTTYCKaeTCsl NpeNeNbHbI W3ruOaomuil MOMEHT My
onpenenats 1o dopmynam (8.4) wmm (8.7), MoACTaBIsAs B HUX 3HAYCHHUS BBICOTHI CXKATOW 30HBI
x=Eg-hy.

8.1.13 IIpu cuMMeTpUYHOM apMHUpOBaHuy, korja Ry -A = RSC-AS' , 3HaYeHue M\ onpeaestor

o gopmyne
Myt = R - As(hg —a’). (8.9)

Ecnu BbrumcnenHas 0e3 ydera cxartoil apmatypsl (A; =0) BbIcoTa cxkaToif 30HBI X<2a', B

dopmyy (8.9) MOACTABIAIOT BMECTO ¢ 3HAYEHHE
2

Pacuem 6HEYERMPEHHO CoHCambvlx 3J1€EMEHMOE

8.1.14 Pacuer 1o MMPOYHOCTU MPAMOYI'OJIbHBIX CceueHUM BHCHOCHTPCHHO CiKATbIX 3JICMCHTOB
MMPOU3BOJAT U3 YCIIOBUA

N-e<R,-b-x(hg—0,5x)+ Ry - A (hy—2a'), (8.10)

rae N — nposonbHas cuiia OT BHEILIHEH Harpy3Ku;
€ — PacCcTOSTHUE OT TOYKM HPUJIOKEHHUS HPOAOibHOM cuiibl N 70 LEeHTpa TSKECTH CE4EHHUs
PacTsIHYTOM WM HaMMEHee CXKAaToH (TP MOJTHOCTHIO C)KATOM CEYEHUU DJIEMEHTA) apMaTyphl, paBHOE

!
e=e0-n+hO;; (8.11)
2
3n1ech 1 — KO3QPUIUEHT, yYUTHIBAIOIINNA BIUSHUE IPOAOIBHOT0 U3ruda (mporuda) sneMeHTa Ha
€ro HeCYyIIYyI0 CIIOCOOHOCTh U OnpeaensieMsblii cornacHo 8.1.15;
ep—mo 8.1.7.
BrIcoTy cKaToi 30HBI X ONPEACIISAIOT:

X
a) npu &= P <&R (pucyHnok 8.3) o popmyie
0

x=NFRA R A (8.12)
R, -b
0) npu §=%>§R no ¢opmyie
N+Rs'As':]L___'_§R_Rsc‘As,
X = R : (8.13)
R by 2R A
P (&)
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"
1 #‘l“ﬂ

hy

——

g4

—4.

Pucynok 8.3 — Cxema ycuiuii v SIropa HanpsoKEHUH B CEYSHUH, HOPMAJIBLHOM K TIPOIOIBHON OCH
BHELIEHTPEHHO CXKAaTOr0 kKeIe300€TOHHOTO IEMEHTa, IIPU pacueTe €ro 1o NPOYHOCTH

8.1.15 3nauenue koadduueHTa N Npu pacyeTe KOHCTPYKIHMA 1Mo HenepopMUpOBaAaHHON CXeme

OTIpeAeIIsIoT 1o Gopmyre

rac N — mpoaoJibHaA cujia OT BHEIITHEHN HarpysKku;
Ncr — YCJIOBHAd KpUTHYECKad CUlia, OoIpeacisieMas 1o (bOpMy.]'Ie

31ech D — ®KeCTKOCTh kKele300€TOHHOTO 3JIEMEHTA B MPeIeIbHON MO MPOYHOCTH CTAIUH;
lo — pacuernas mMHA 35IeMEHTa, onpeaesemas coracHo 8.1.17.
Homnyckaetcst 3Hauenue D onpenensts no dhopmyse

D:kbEbI +kSESISv

rne Ep, Es — Mogynu ynpyroctu 6eToHa 1 apMaTypbl COOTBETCTBEHHO;

|,|3 — MOMCHTBI HHCPIUU IUIOIIA/el CeueHuUs OcToHa U BceH HpOI{OJIBHOf/'I

(8.14)

(8.15)

apMaTypbl

COOTBETCTBCHHO OTHOCHUTCIIBHO OCH, npoxonﬂmeﬁ Hepe3 HOCHTP TAKECTHU IMONCPEYHOro0 CCUCHUA

DJIEMEHTA;
0,15
b= A o
0 0,3+ 8e)
ks=0,7;

o . 11
Q) — I(OS(I)(I)I/H_[I/IGHT, YYUTBIBAIOIINN BIMSHHUC AJIMTECIbHOCTH ACHUCTBHUA HArpy3kKu Q) :1+—,

HO He OoJiee 2;

1

3necb Mj, M1 — MOMEHTBI OTHOCHTENIBHO IIEHTpa Hambojee pacTIHYTOrO0 WM HaWMEHEe
ckatoro (TpH IMEeTUKOM CKaTOM CEUYCHHH) CTEPIKHS COOTBETCTBEHHO OT JICHCTBUS MOJIHOM HArpy3Ku U

oT HeﬁCTBHH IMOCTOSHHBIX U JJIUTCIIBHBIX HAIrpy30K;
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. €
SE—OTHOCHTGHBHOG S3HAYCHHUEC ODKCHCHTPHUCHUTCTA MPOLOJJIbHOU CHIIBL FO’ MIPpUHUMACMOC HC

menee 0,15 u He Gonee 1,5.

JlonmyckaeTcsl yMEHbIIaTh 3HaYeHHe KOd(UIMEHTa T ¢ YUETOM pacHpeAeieHUs H3Tn0aromumx
MOMEHTOB 10 JUIMHE 3JIEMEHTa, Xapakrepa ero Ae(GopMUpOBaHUS M BIUSHHS NMPOrHOOB HAa 3HAUCHHE
M3ru0aroero MOMEHTa B PaCYETHOM CEUYECHUH ITYTEM PaciyeTa KOHCTPYKIIUH KaK YIPYroi CUCTEMBI.

8.1.16 Pacuer mo mpoyHOCTH NPSIMOYTOJIBHBIX CEUEHUI BHELEHTPEHHO CXKaThIX JIEMEHTOB C
apMaTypo#, pacloJIO)KEHHOW y TPOTHUBOIOJIOKHBIX B IUIOCKOCTH HM3TM0a CTOPOH CEYEHHs, IMpHU

OKCIEHTPUCHTETE MPOAONBHON CHIIBI ¢ ~h u rubkocrn o,y nomyckaercs mpomsBomuTh M3
30 h

YCJI10BUA
N < Ny, (8.16)

rne Nyt — TpelnenbHOE 3HAYCHUE TMPOJOJIBHON CHIIBI, KOTOPYIO MOXET BOCIHPHHSATH 3JICMEHT,
orpeenseMoe 1Mo Gopmyie

Nuit = (P'(Rb A+ R - As,tot)’ (8.17)

371€Ch A — IOIIAa b OETOHHOIO CEUECHHS,
As tot — TUIOIIAb BCEH MPOIOJIBHON apMaTyphbl B CEUCHHUH JIEMEHTA;

(P—k03(hHUINEHT, TPUHUMAEMBIA TIPU JJIMTEIBHOM NEHCTBUM Harpy3ku no tabnwmme 8.1 B
3aBHCUMOCTH OT THOKOCTH 5JIEMEHTAa; NMPU KPATKOBPEMEHHOM JCWCTBUU HArpy3Kd 3HAYCHUS O

OIIPEIENSIOT 110 IMHEeHOMY 3aKoHy, npuauMas ¢=0,9 npu lo _ 19 1 ¢=0,85 mpu b _ 5.
h h

Taonuma 8.1

Kiacc 6eTona @ npit lofh, pazion
6 10 15 20
B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B8O 0,90 0,88 0,79 0,64

8.1.17 Pacuernyro anuHy lp BHEIIEHTPEHHO CXKATOTO AJIEMEHTA OMPEICIIIOT KaK IS JIEMCHTOB
paMHOI KOHCTPYKIIUU C YYETOM €€ Ie(hOPMHUPOBAHHOTO COCTOSIHHS MPU HanOoJiee HEBBITOJIHOM JIJIst
JAHHOTO JJIEMEHTa pACIOJIOKEHWU HAarpy3Kd, NMpUHUMAas BO BHHMMAaHUE Heynpyrue naedopmManuu
MaTepI/IaJ'IOB 1 HAJINYUC TpeHII/IH.

JlomyckaeTcsl pacueTHYIO JIHHY lo 371eMEHTOB MOCTOSIHHOTO MOINEPEYHOTO CEUYEHUs 1Mo JuHe |
MIpH IEHCTBUY MPOJIOIBHOMN CHIIBI IPUHUMATh PABHOM:

a) JUTsI 5JIEMEHTOB C IIAPHUPHBIM OMMMPAHUEM Ha JIBYX KOHIIaX -1,0l;

0) IS DIIEMEHTOB C KECTKOM 3aeNIKON (MCKITI0YArOIIel ITOBOPOT OMIOPHOTO CEYSHHS) Ha OJTHOM
KOHIIE ¥ He3aKPETUIEHHBIM APYTUM KOHIIOM (KOHCOJIb) - 2,0l

B) JIs1 DJIEMEHTOB C HIapHI/IpHI)IM HECMCIIIAaCMbIM OHI/IpaHI/IeM Ha OJHOM KOHIIE, 4 Ha )IperM
KOHIIE:

C )KeCTKO# (0e3 MoBOpoTa) 3aIeTKON -0,71;

C TIOJIaTIMBOM (JIOMYCKAIOIIEH OrpaHUYEHHBIN TTOBOPOT) 3aI€TTKON -0,91;
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T) 151 3JE€MEHTOB C MOAATJIMBBIM IIAPHUPHBIM ONHPAHUEM (JIOMYCKAIOIIEM OrPAHHUYEHHOE
CMEILIEHNE OIIOPHI) Ha OJIHOM KOHIIE, & Ha JIPyrOM KOHIIE:

C J)KeCTKOH (0e3 moBopOoTa) 3aeNIKON —1,51;
C O/IaTIMBOM (C OrpaHMYEHHBIM TTOBOPOTOM ) 3aCJIKOM —-2,0l;
1) JUTs 9JIEMEHTOB C HECMEIIAEMbIMU 33JIeIKaMH Ha IBYX KOHIaX:

JKeCTKHMHU (0e3 IoBOpOoTa) - 0,5l;
MOAATIIMBBIMU (C OTPAaHUYCHHBIM ITOBOPOTOM ) -0,8l;
€) JUIs 3JIEMEHTOB C OFPAHUYEHHO CMEIIAeMbIMH 33/IeJTKaMU Ha JIBYX KOHIIAX:

JKeCTKHMHU (0e3 IMoBOpoTa) -0,8l;
[0JIaTJIMBBIMU (C OTPaHUYEHHBIM II0BOPOTOM) -1.2l.

Pacuem yenmpanono-pacmanymuix s1eMeHmos
8.1.18 Pacuer 1o NPOYHOCTH CEUEHUH LEHTPAIbHO-PACTAHYTHIX 3JIEMEHTOB CIEIYET
IPOU3BOJIUTH U3 YCIIOBUS

N <Ny, (8.18)

rae N —mpojosibHas pacTsATUBaloIas CUjia OT BHEIIHUX HAarpy30K;
Nuit —TIpeieTbHOE 3HAYCHUE TTPOJOIBHON CHITBI, KOTOPOE MOXKET OBITh BOCIIPUHSATO JIEMEHTOM,
ompezenseMoil mo popmyie

I\lult = Rs ) As,tot ) (8.19)

/1€ As tot — IUIOIIAb CEUEHUS BCEH MPOAOIbHON apMaTyphl.
Pacuem eneyenmpenno pacmanymuolx s1emenmos

8.1.19 Pacyer mo mpo4yHOCTH MPSMOYTOJIBHBIX CEYEHUH BHELIEHTPEHHO PACTSHYTHIX 3JEMEHTOB
ClIeflyeT MPOU3BOAMNTH B 3aBUCUMOCTH OT MOJIOXKEHUS MPOA0JIbHON critbl N:

a) ecny nmpojoibHas cuia N mpusiokeHa MeXay paBHOACHCTBYIOUIMMH YCWIIMKA B apMatype S u
S’ (pucyHok 8.4, a) — u3 yciIoBHi

N-e<My,: (8.20)

N-e' <My, (8.21)

rae N-e u N-€' — ycuius oT BHEIIHUX HAarpy30K;

Myt u M Lt — IPeIebHbBIe YCUITUS, KOTOPBIE MOKET BOCIIPHHSTEH CCUCHHE.

Venmus Myie 1 M ()¢ ompenensiror o dpopmynam
My =Rs-As (hp—-a'" ); (8.22)

ait =Rs - A (g —a') ; (8.23)

6) ecium npoxmonbHas cwina N mpwiokeHa 32 MpeAeIaMH  PacCTOSHHUS  MEXIY
PaBHOJICHCTBYIOIIMMH ycuiHid B apmarype S u S” (pucyHok 8.4, 6) — u3 ycnosus (8.20), onpenenss
npeaenbHbli MoMeHT My 1o popmyrie

46



CH KP 52-02:2024

Myie =Ry -b-X-(hg —0,5X) + Rg. - A (hp — @), (8.24)
IIPU ATOM BBICOTY CXKATOM 30HBI X OIPEACIISIOT 10 hopMyJie
Rs'As_Rsc'As' -N
X= . 8.25
R (8.25)

Ecnu momydenHoe u3 pacdera mo ¢popmyie (8.25) smauenne X>Ep-Ny, B dopmyny (8.24)

MMOJCTAaBJISIIOT X = ﬁR 'h, rae Eg Onpenensor coracuo 8.1.6.

Ll
R 1 Y
Sy__ — R, A d b\
= = Ah
N 2, -
— v
N " ——— L] ,/u
1 '\ |
\
\[
i,
h

j‘i
= : —l R4 ?/
—— R, Ay e
7770
! ) <
- = —— g ". I’/’
. |° v
—dn A

a — MeXJ1y PaBHOJICHCTBYIOIIMMH YCHITHIA B apmMaTtype Su S’;
6 — 3a mpeenaMu pacCTOSTHUNA MEX/y paBHO/ICHCTBYIOIIMMH ycuiuiil B apmarype S u S’

Pucynok 8.4 — Cxema ycunuii v 3Iiopa HalpspKeHU B CEYeHUH, HOPMAJTbHOM K MPOAOIBHON OCH

BHEIIEHTPEHHO PACTSIHYTOI'O JKEJI€300€TOHHOTO 3JIEMEHTA, ITPH PacUeTe €ro 0 MPOYHOCTH MPH MPHIIOKEHUH
IPOI0TBHOM crutbl N

Pacuem no npounocmu Hopmanbhvix cewenull Ha 0OCHOBe HeNUHEUHOU 0eh)OPMAYUOHHOU MOOeNU

8.1.20 Ilpu pacuere TO MNPOYHOCTH YCHIUS U JedOpMallid B CEUCHHH, HOPMAIBHOM K
MPOJOJIIBHOM OCH 3JEMEHTa, ONpEACNAIOT Ha OCHOBE HEJIMHEHHON aedOopMalmoHHOW MOENH,
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I/ICHOJII:SYIOH.[Gﬁ YpaBHCHHA PABHOBCCHA BHCIIHUX CHUJI U BHYTPCHHUX yCI/IJII/Iﬁ B CCUCHUH IJICMCHTA, a
TAKXKE CIEAYIOIIUX MOJIOKECHUM:

- pacmpenelieHHe OTHOCHUTENBHBIX JedopManuii OeToHAa W apMaTyphl MO BBICOTE CEYCHUS
3JIEMEHTa MPUHUMAIOT 110 TUHEHHOMY 3aKOHY (THUIIOTE3a INIOCKUX CEUCHHI);

- CBfI3b MEXIY OCEBBIMU HAIPSHKEHUSIMH W OTHOCHUTEIbHBIMU JAedopmanusMu OeToHa HU
apMaTypbl IPUHUMAIOT B BUJE TUarpaMM cocTOsiHUS (IedhopMUpoBaHUs) OETOHA U apMaTyphl;

- CONPOTHUBJICHHE OETOHA PACTSIHYTOM 30HBI JOMYCKACTCSI HE yUUTBIBATh, IPHHAMAsSE TIpH Epj > 0

Hanpsokenuss O, =0. B oTmenbHbIX ciiydasx (HanmpuMmep, u3rubaeMble W BHEIEHTPEHHO CHKAaThie

OETOHHBIE KOHCTPYKLIMH, B KOTOPBIX HE JIOMYCKAIOT TPELIMHBI) pacyeT MO MPOYHOCTU MPOU3BOJIAT C
y4eToM paboThl PacTSIHYTOro OeToHa.

8.1.21 Ilepexox OT >MHIOphl HANpsDKEHUH B OeTOHE K OOOOIIEHHBIM BHYTPEHHHM YCHIIUSM
OTPEIETSAIOT C TIOMOIIBIO MPOLEAYPHl YUCICHHOTO WHTEIPUPOBAHUS HAIPSKEHUN MO HOPMAILHOMY
cedeHuto. Jlyig 3TOro HOpPMaJbHOE CEYEHHE YCJIOBHO pa3JeisiOT Ha Majbleé Y4acTKHU: NPH KOCOM
BHEIICHTPEHHOM CXKaTuW (pacTsDKEHUH) M KOCOM HM3THO€ — IO BBICOTE W IIMPUHE CEYCHUS; MPHU
BHEIEHTPEHHOM C)KaTUU (PacTsHXKEHUH) U U3rHOe B TUIOCKOCTH OCH CUMMETPHH MOMEPEYHOr0 CEUeHUs
3JIEMEHTa — TOJBKO IO BbICOTE ceyeHus. HampsbkeHus B mpeenax MallbIX Y4acTKOB IPUHHUMAIOT
pPaBHOMEPHO pacnpeaeeHHbIMU (YCPETHEHHBIMH).

8.1.22 Ilpu pacyeTe 3JeMEHTOB ¢ UCIIOIb30BaHUEM JIe(hOPMAITMOHHON MOJIEHM IIPUHUMAFOT:

- 3HAUEHUS CX)KUMAIOLICH POAOIBHON CUJIBI, @ TAKKE COKUMAIOIINX HAMpsHKEHU U Aedopmariuii
YKOpOUYEHHUs1 OETOHA U apMaTyphbl CO 3HAKOM «MHHYCY;

- 3HAYEHMS PACTATUBAKOLICH MPOAOJBHOW CHIIBI, a TAKK€ PACTATHBAIOIIMX HANPSOHKEHUA U
nedopmaruil yITnHEeHUs 0€TOHA U apMaTyphl CO 3HAKOM «ILITIOCH.

3HaKU KOOPJMHAT IEHTPOB TSKECTH apMaTypHBIX CTEP)KHEH U BBIICTIEHHBIX YJ4aCTKOB O0€TOHa, a
TaK)K€ TOYKH MPUJIOKEHUS MTPOJIOJIBHONW CUIIbI IPUHUMAIOT B COOTBETCTBUU C Ha3HAYEHHOU CHUCTEMOM
koopauHat XOY. B ofOmiem ciydae Hadajao KOOpAMHAT 3TOHM cuctemsbl (Touka (0 Ha pucyHke 8.5)
pacrnosiararoT B IpOM3BOJIBHOM MECTE B IIPe/ieNiaX MOMEePEYHOro CEUeHUsI IIEMEHTA.
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Pucynok 8.5 — PacuerHast cxema HOpMaJIbHOTO CEUEHUS JKeJIe300€TOHHOTO JIeMEHTa

8.1.23 Ilpu pacuere HOPMAIBHBIX CEUCHHH IO MPOYHOCTH B 0OIIEM ciydae (PUCYHOK 8.5)
UCTIOJB3YIOT:
YpaBHEHHsI PAaBHOBECHS BHEIITHUX CHUJI U BHYTPEHHUX YCHWJIMI B HOPMAJIbHOM CEYCHHHU DIIEMEHTA!

My =2 i - Ai - Zowi + 205 - Ay - Ly (8.26)
i i
My =2 0pi - Api - Zpyi + 2065 Ay - Zgyj 5 (8.27)
i i
N =3>opi - Api + X0 - Ay 5 (8.28)
i i
YPABHEHHSI, ONPEAENSIONIME PACIPEIENeHre AePOPMAIMIA IO CEYEHUIO DIIEMEHTA
1 1
Epi = 80 +— " Lpyi T — Lpyi; (8.29)
X ry
1 1 .
8sj =80 +—Lgj +— Ly (8.30)
Iy ry

3aBUCHUMOCTH, CBA3BIBAIOIINC HaHp}I)KeHI/IH U OTHOCUTCJIILHBIC I[e(l)OpMaI_[I/II/I 6eTOHa %1 apMaTprI
Opi = Ep * Vpi  €pi ; (8.31)
Ogj = Egj - Vsj & ; (8.32)

B ypaBHeHHsX (8.26) — (8.32):
My, My—nm3rubarome MOMEHTBI OT BHEHNIHEH HArpy3KM OTHOCHTENBHO BBIODAHHBIX H
pacrnojaraeMblxX B Ipejenax MONepeyHOro CeYeHHs dJIEMEHTa KOOPAMHATHBIX OCei (COOTBETCTBEHHO
nercTBytonmx B wiockoctax XOZ u YOZ unu mapajuiesibHO UM), OTpeesieMbie 1o hopMysiam:

M, =M +N-e,: (8.33)
M, =My +N-e,, (8.34)

3nech Myg, Myg—n3rubarome MOMEHTBI B COOTBETCTBYIOLIMX IUIOCKOCTSIX OT BHELIHEH
Harpy3KH, OMpeesieMble U3 CTATUYECKOTO pacueTa KOHCTPYKIINH;
N — mpoaoapHas Cujla OT BHEIIHEH HArpy3KU;
€y, €y — PACCTOSHUS OT TOYKHM IPUIOKEHHS MPOJONbHONW cuiabl N 10 COOTBETCTBYIOHMIMX
BBIOpaHHBIX OCEH;
Avi, Zoxi, Zbyi, Obi — IUIOIIA/b, KOOPIMHATHI IIEHTPA TSDKECTH I-TO y4acTKa OETOHA M HAIIPSDKCHUE
Ha YPOBHE €r0 LIEHTPA TAKECTH;
Asj, Zsxj, Zsyj, Osj — IUIOIAb, KOOPIMHATHI IIEHTPA TSDKECTH |-TO CTEpXKHA apMaTypsl H
HaIpsDKEHUE B HEM,

€ — OTHOCHTENbHAS JedopMalnus BOJIOKHA, PACIIONIOKEHHOTO Ha IMEPEeCEYeHUU BBIOPAHHBIX
oceit (B Touke 0);
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— KpUBU3HA HpOI[OJILHOfI oCh B pacCMaTpuBaCMOM IIOIICPCUHOM CCUCHUU DBJICMCHTA B

11
Lo
IUIOCKOCTSX JeHCTBUS M3rHOaroux MOMEHTOB M, u M,
E}, — HayanpHBIM MOAYNb YIPYTOCTH OETOHA;

Egj — MOIyIb yIPYTOCTH J-TO CTEPXKHS apMaTypBhl;

Vpi — KO3PGHUIMEHT yIpyroctu OETOHA I-r0 yyacTka,

Vsj — KOOGGUIMEHT yIPYroCTH J-TO CTEPKHS apMaTyphl.

KoadhuuueHTs! Vpi ¥ Vsj IPUHAMAIOT 110 COOTBETCTBYIOIIMM JHarpaMMaM COCTOSHHS OeTOHa
u apmatypsi (6.1.19, 6.2.13).

3HaueHus KOI(QQUUUEHTOB Vhi U Vg ompenendoT no Qopmynam (8.35) u (8.36) kak
COOTHOIIEHHE 3HAYCHWH  HANpsDKEHWH W JedopManuii Ui paccMaTpHUBaeMbIX — TOYEK
COOTBETCTBYIOIIMX JHAarpaMM COCTOSIHUSI OETOHAa M apMarypbl, MIPUHATHIX B pacdeTe, IeIeHHOE Ha
Moylb ynpyroctu 6etona Ep u apmatypsl Eg (pu ABYXJIMHEHHOM quarpaMme cOCTOSIHUSI O€TOHA — Ha
MPUBENCHHBIN MOIYyab AedopManuu cxaroro 0etoHa Epreq). [Ipu 3TOM HCIONB3YIOT 3aBUCUMOCTH
«Hanpsikenue — nedopmanus» (6.5)—(6.9), (6.14) u (6.15) Ha paccMaTprBaeMbIX y4acTKax JUarpamm.

Vi = b (8.35)
" By '
G .
Vg =———. (8.36)
Egj gy

ITpu craTmueckoM pacueTe KOHCTPYKLMU IO HeAe(pOPMUPOBAHHOU cXeme 3HaueHus M, u M,
OTIPeNIeNIAIOT C YYETOM BIUSHUS MTPOruboB cornacHo §8.1.2.

8.1.24 Pacuer HOpMaNbHBIX CEYECHUH KEJI€300€TOHHBIX IEMEHTOB 110 MPOYHOCTU MPOU3BOAST
U3 YCJIOBHIA:

‘Sb,max‘ < &pult; (8.37)

€s max = Esult (8.38)

T71€ E€p max—OTHOCUTENbHAS AedopMaiysi HauboJiee CXKATOTO BOJOKHA OCTOHAa B HOPMAJIbHOM
CEYEHHH DJIEMEHTA OT JACHCTBUS BHEIIHEW HATPY3KH;

€5 max—OTHOCUTENbHAA tehopmalivsg HauboJiee pacTSIHYTOrO CTEPKHS apMaTypbl B HOPMaJIbHOM
CEYEHMH DJIEMEHTA OT JICVCTBUS BHEIIHEW HArPy3KU;

Epulr-TIPEIEeIbHOE 3HAaU€HNEe OTHOCUTENBHOM JedopManui OeToHa MpU CHKAaTHH, TPUHIMAEMOE
corjacHo 8.1.30;

EsulTIpEeeIbHOE  3HAU€HHWE  OTHOCUTENbHOW  JMedopMalid  YIJIMHEHUS  apMaTyphl,
npuHuMaeMoe cornacHo 8.1.30.

8.1.25 Jlnst skene300€TOHHBIX AJIEMEHTOB, Ha KOTOPBIE JEHCTBYIOT M3THOAIOIINE MOMEHTHI JBYX
HaIpaBJeHUN W TPOJIOJIbHAS cwiia (pUCYHOK 8.5), medopmarum OETOHA €pmax U APMATYPBI Esmax B
HOPMaJIbHOM CEYEHUH MPOU3BOJILHON (POPMBI OTIPENENAIOT U3 PELICHU CUCTEMBbI ypaBHeHHH (8.39) —
(8.41) c ucnonwzoBanueM ypasueHuii (8.29) u (8.30)
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1 1

MX=D11'—+D12'—+D13'80; (839)
X Iy
1 1 _
My=D12-——|—D22'—+D23'80, (840)
X y
1 1
N:D13._+D23'r_+D33'80; (841)
X y

XKecrtkoctusie xapakrepuctuku Dij(i,j = 1,2,3) B cucreme ypasuenuii (8.39)—(8.41) onpexnenstor
o ¢popmysam

Dy = Zi:Abi -Z& - Ep - Vi +Zj:Asj +Z5 - Egj Vg (8.42)
D7, Z;'Abi -Z8i - Ep - Vi +Zj:Asj 28 Eg vy (8.43)
D, = ZI: Avi - Zpyi ‘Zbyi By - vpi +Zj:ASj 'stj 'Zsyj . Esj Vi3 (8.44)
Diz = Ell Avi - Loxi - By - vpi + Z,: Asj Ly Egj v (8.45)
D,; = Z'Abu Ly By Vi + ZJ:'A\SJ Ly By vy (8.46)

Daz =2 Ani.Ep - vhi + 2 Ay - Egj - v - (8.47)
i j

O6o3nauenus B popmynax — cm. 8.1.23.

8.1.26 Jlns Kene300€TOHHBIX JIIEMEHTOB, Ha KOTOpbIE AEMCTBYIOT TOJIBKO H3THOaromiue
MOMEHTBI [IByX HanpasieHuil M, u M, (kocoit u3ru6), B ypasHenuu (8.41) npunumaror N=0.

8.1.27 Jlns BHEUEHTPEHHO CKaTbIX B IUIOCKOCTH CHMMETPUU TMOINEPEYHOro CEeueHUs
’KeJIe300€TOHHBIX 3JIEMEHTOB U PacoI0KeHHH OCH X B 3TOM IUIOCKOCTH B ypaBHeHUsX (8.39)—(8.41)
npuHuMaroT M,=0 u D1p=D2;=D»3=0. B 5TOM ciry4ae ypaBHEeHUs paBHOBECHs MMEIOT BHL:

1
MX:Dll.r_+D13'80; (848)

X

1
N = D13'—‘|' D33'80. (849)
r-X
8.1.28 Jlns u3rubaeMbpIX B IMJIOCKOCTH CHUMMETPUHU MOMEPEHYHOIO CEUYEHUs >KeIe300€TOHHBIX
AJIEMEHTOB W PACTIONIOKEHHUST OCH X B 3TOH IUIOCKOCTH B ypaBHeHUsX (8.39)—(8.41) mpuanmaror N=0,
My=0, D15=D2,=D23=0. B 3T0oM cityuae ypaBHEHUS PaBHOBECUS UMEIOT BUJI:

1

X

1

X
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8.1.29 Pacyer Mo MNPOYHOCTH HOPMAIBHBIX CEUEHUH BHELEHTPEHHO CXKAThIX OETOHHBIX
3JIEMEHTOB MPH PACHOJIOKEHUN MPOJOIBHON CKUMAIOIIEH CUJIBI B MpeAesax MONepEevYHOro CeueHHs
aJIeMEeHTa TPou3BoaAT u3 ycioBus (8.37) cormacuo 8.1.24-8.1.28, npunumas B dopmynax (8.42)—
(8.47) nnsa onpenenenns Djj mromans apmarypst Agj = 0.

st u3rubaeMbIX U BHEHEHTPEHHO CXKATbIX OETOHHBIX 3JIEMEHTOB, B KOTOPBIX HE JOMYCKAIOTCS
TPELIMHBI, PAacyeT MPOU3BOJAT C y4eTOM pabOThl PACTAHYTOro OETOHa B IONEPEYHOM CEUEHUU
3JIEeMEHTa U3 YCIOBUS

Sbt,maxggbt,ult, (8.52)

TJIC Eptmax — OTHOCUTENBbHAs nedopmanus Hamboiee pacTSIHYTOrO BOJOKHa O€ToHa B

HOPMAJIbLHOM CEUYEHHMH 3JIEeMEHTa OT JIEMCTBHS BHEIIHEW Harpysku, orpezeisemas coryiacHo 8.1.25—
8.1.28;

Eptult — IPEICTTPHOE 3HAUCHUE OTHOCHTENBHOW nedopManuyu OeToHA TPH PACTSHKCHHH,
npuHuMaeMoe coryiacHo 8.1.30.
8.1.30 IlpenenbHble 3HAYEHHsS] OTHOCUTENBHBIX AedopManuil 6eToHa &yt (Eptult) TPUHUMAIOT
Opu ABY3HAUHOH smiope Aedopmanuii (ckathue M pacTsbKeHHE) B IOMEPEYHOM CeueHUu OeToHa
ayieMeHTa (M3rud, BHEIEHTPCHHOE CKATHE WU PACTSHKEHUE C OOJBIIMMU SKCIICHTPUCHUTETAMH)
PaBHBIMH &pp (Ept2).
[Tpr BHEIICHTPEHHOM CXKaTHHM WJIM PACTSDKEHUH DJIEMEHTOB M PACHPENCICHHH B IONEPEYHOM
CeYeHHHU OeToHa JIeMeHTa JiehopMaIuii TOJIEKO OJTHOTO 3HaKa Mpee/IbHbIC 3HAYCHUS OTHOCUTEIIbHBIX
nedopMmaruii 6eToHa €y it (€ptult) ONMPEACIAIOT B 3aBUCUMOCTH OT COOTHONICHHS JedopManuii 6eToHa

Ha MPOTHUBOIIOJIOKHBIX IPAHAX CEUEHUS DJIEMEHTA €1 U 82(|€2| > |81|) 1o ¢popmynam:

et
Ep,ult = Eh2 ~ (Ep2 —€p0)- 8—1; (8.53)
2
e = _( — ﬂ
bt.ult = €bt2 — (Ept2 — €pto) o (8.54)
2

TZI€ €p0, Ebt0, b2 U Ept2 — AEPOPMALMOHHBIE TMapaMeTPbl PAacUYeTHBIX JUarpaMM  COCTOSHHS
6erona (6.1.14, 6.1.20, 6.1.22).
[TpenenpHble 3HAUEHUS] OTHOCUTEIBHOM JlehopMaliuy apMaTypBhI & yit TPUHUMAIOT PaBHBIMU:
0,025 — st apmMaTypsl ¢ PU3MUECKUM MPEIETIOM TEKYUECTH;
0,015 — 1 apMaTypsl C YCIOBHBIM MPENIETIOM TEKYUECTH.

PacuyeT mo mpoYHOCTH KeJIe300€TOHHBIX 3JIEMEHTOB NMPH JAeiiCTBUY NMONMEPEYHbIX CHJI
Obuwue nonooicenus

8.1.31 Pacyer mo MpOYHOCTH >KEI€300€TOHHBIX DIIEMEHTOB IMPH JCHCTBUH TMOMEPEYHBIX CHIT
MPOU3BOSAT HA OCHOBE MOJIEJIM HAKJIOHHBIX CEUEHUM.

[Tpu pacyere Mo MOAENH HAKIIOHHBIX CEUEHUHN TOMKHBI OBITH 0OECTIEUeHBI MPOYHOCTH AJIEMEHTA
110 I10JIOCC Me>1<)1y HAKJIOHHBIMHU CCUCHUSIMU U HaKJ'IOHHOMy CCUCHHUIO Ha JI@IZCTBI/IC nonepeqHHx Culi, a
TaK)ke MPOYHOCTH 110 HAKJIOHHOMY CEYCHHIO Ha JCHCTBHE MOMEHTA.

[IpoyHOCTh TIO HAKJIOHHOW MOJIOCE XapaKTEPU3YETC MAKCUMAaJIbHBIM 3HAYEHUEM IONEPEUHON
CHJIBI, KOTOPO€ MOXKET OBITh BOCIPHUHATO HAKJIOHHOM ITOJOCOHM, HAXOMISIICHCS IMOJ BO3IEHCTBUEM

52



CH KP 52-02:2024

CKHUMAOIINX YCHIUK BIOJIb TOJOCHI W PACTATUBAIOIIMX YCUIUH OT TIONMEPEYHON apmaryphl,
nepeceKaromiell HakJIOHHYIO mosocy. [Ipu 3ToM mpoYHOCTh OETOHA OMPEACIISIOT 1O CONMPOTUBICHUIO
0eToOHa OCEBOMY CHKATHIO C YYETOM BIIMSHUS CJIOXHOTO HAMpPSDKEHHOTO COCTOSIHHMSI B HAKIIOHHON
oJjoce.

Pacyer 1o HAaKJIOHHOMY CEUEHHIO Ha JICWCTBHE IOMEPEYHBIX CHJI IMPOM3BOAAT HA OCHOBE
YPaBHCHHS PABHOBECHS BHEIIHMX W BHYTPEHHUX IMONEPEYHBIX CHII, JCHCTBYIOIIUX B HAKIOHHOM
CeUCHUHU ¢ JIMHOM mpoeknuu C Ha MPOJOJBHYIO OCh JJEMEHTAa. BHYTpeHHHE IONEpPEYHBIC CHIIBI
BKJIFOYAIOT MOMEPEYHYIO CHIIY, BOCIPHHHUMAEMYI0 OCTOHOM B HAKJIOHHOM CEYCHHH, W TONEPEUHYIO
CHITy, BOCHIPHHHMAEeMYIO TepeCceKaromeli HaKJIOHHOEC CEYCHHE IONepevyHor apMmatypoi. Ilpu sToM
MOTICPEYHBIE CWJIBI, BOCIPUHUMAcMble OCTOHOM | TIONEPEYHON apMaTypoid, ONPEICNSIOT IO
CONPOTUBIICHUSIM OCETOHA W MOMEPEYHON apMaTypbl PACTSDKEHUIO C y4eToM JUIMHBI mpoeknuu C
HaKJIOHHOTO CEYCHHS.

Pacyer mo HaKJIOHHOMY CEYCHHMIO Ha JCHCTBHE MOMEHTA MPOM3BOMAT HA OCHOBE ypaBHEHUS
pPaBHOBECHSI MOMEHTOB OT BHEIIHMX M BHYTPEHHHX CHJI, JCHCTBYIOIIMX B HAKJIOHHOM CEYCHUH C
mmHOW mpoekimu C Ha NPOJOJIBHYIO OCh JJIEMEHTa. MOMEHTHI OT BHYTPEHHHX CHJI BKJIFOYAIOT
MOMEHT, BOCIIPUHIMAEMbIii TIepeceKaroliell HaKJIOHHOE CEUCHHE MTPOIO0JIBHOM PACcTSIHYTOW apMaTypoid,
Y MOMEHT, BOCIIPDHHHMAEMbIH TEPECEKAOIIEH HAKIIOHHOE CEYCHHUE MONIePEHOM apmarypoid. [1pu aTom
MOMCHTBI, BOCIPUHHAMAEMbIC TIPOJOIBHOW H  TIONEPEYHON apMarypoil, ONpeAeNsioT IO
COIIPOTHBIICHUSM TIPOJIOJIBHON M IMONEPEYHON apMaTyphbl PACTSHKCHHIO ¢ YUETOM JUTHHBI MpoeKiuu C
HaKJIOHHOTO CEUYCHUS.

Pacuem sicenezobemonmvix snemeHmos no noioce medxicoy HakIOHHbIMU CeYeHUAMU

8.1.32 Pacuer wu3rubaembIx KeJIe300€TOHHBIX JJIEMEHTOB IO OETOHHOW TOJoce MEXIY
HAKJIOHHBIMH CEYEHUSMU MPOU3BOMIST U3 YCIOBUS

Qg(pbl'Rb'b‘ho, (855)

rae Q — momepevHas cujia B HOPMaJTbHOM CEUCHHH DJICMCHTA;
(Qp1 — KOOPOUIIUEHT, TPUHUMAaEeMbIi paBHbIM 0,3.
Pacuem sicenezobemonnvix snemMeHmos no HAKIOHHbIM CeYeHUsM HA Oelicmeue NONePeyHbIX CUl
8.1.33 Pacuer u3rubaeMbIX 3JIEMEHTOB MO HAKJIOHHOMY CEUEHHIO (PUCYHOK 8.6) IPOU3BOIAT U3
yCIIOBHS

Q<Qp+Qqy, (8.56)

rae Q — momnepedHas cujia B HAKJIOHHOM CEYCHWH C JUTMHOW npoekiinu C Ha TPOJ0IBHYIO OCh
JJIEMEHTA, OlpenaenssemMas OT BCEX BHEIIHUX CHWJI, PACHOJIOKEHHBIX IO OJHY CTOPOHY OT
paccMaTpuBaeMOro HAKJIOHHOTO CEUEHHS; IPHU STOM YUYUTHIBAIOT Hamboyiee OMacHOE 3arpyKeHue B
rpeaenax HaKJIOHHOTO CEYEHUS,
Qp — momepeyHas cuiia, BoCIpuHUMaeMasi 06TOHOM B HAKJIOHHOM CEYEHUH;
Qsw — ToTIepeYHas cuiia, BOCIPUHUMAEMasl MOMEepPeyHOl apMaTypoil B HAKJIOHHOM CEUeHUH.
[omepeunyto cury Qp onpenenstor mo popmyie

‘R..-b-h2
Qb:(PbZ bt hO

¢ , (8.57)

HO IIPUHUMAIOT He Ooiee 2,5Ry; -b-hy 1 He menee 0,5Ry, -b-hy;

(Pp2 — K0O3PGUIIUEHT, TPUHUMAEMBII paBHBIM 1,5.
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Pucynok 8.6 — Cxema ycuinuii mpu pacdere jKeine300€TOHHBIX 3JIEMEHTOB 110 HAKIIOHHOMY CEYSHHIO Ha
I[CP'ICTBHG IMONCPCYHBIX CUJI

Yeunmne Qg JUIS MONEPEYHON apMarTypbl, HOPMAIBHOH K TPOJOIBHOW OCH JJICMCHTA,
OTIPEACIISIOT 1O hopMyIie

Qsw = Psw *Asw - C, (8.58)

rAeQsy — KOOPOUIMEHT, TPUHUMAaeMblil paBHbIM 0,75;
Jsw — YCUJIME B TIOTIEPEYHON apMaType Ha €IUHUILY JUIMHBI JIEMEHTa, PABHOE

:st'Asw_

Sw

Gsw (8.59)

Pacyer mpou3BOAsT /Ui psla pACHONOKEHHBIX MO JUTMHE 3JIEMEHTa HAKJIOHHBIX CEUEHUH MpU
Haubosee omacHoOW JUIMHE mpoekiuu HakiaoHHoro ceueHuss C. Ilpu stom mauHy mpoekuuu C B
dopmyie (8.58) npurumarot He Meree 1,0 hg u He 6ostee 2,0 h.

JlomyckaeTcsi MpOu3BOIUTh pacueT HAKJIOHHBIX CEUEHUI, He paccMaTpuBasi HAKJIOHHBIE CEeUeHUs
IIPH ONPEJICIICHUH TIOTIEPEYHOM CHITBI OT BHEITHEH HATPY3KH, U3 YCIOBUS

Ql = le + st,l J (8.60)
rae Qi — momepeyHas cuia B HOPMaJIbHOM CEYEHHH OT BHEIIHEH Harpy3Ku;

Qp =0,5Ry; -b-hy; (8.61)

st,l = Qgw Mo (8.62)

[lpn pacrnonoXeHWn HOPMAIBHOTO CEYEHHUs, B KOTOPOM YYMTHIBAIOT TOMNEpedHyro cuiy Qi,
BOJIM3M OMOPBI HAa paccTosHUM a MeHee 2,5hy pacdyer u3 ycnoBus (8.60) MpoOU3BOIAT, YMHOXKast

3HadeHus Qp1, onpenensemsie mo ¢popmyne (8.61), Ha Ko UITEHT, paBHBIIA , HO IPUHUMAIOT

alhy

3Hauenne Qp; He 6oiee 2,5Rp-b-ho.

[Tpu pacnoyioKeHHH HOPMAJILHOTO CEYCHHUsS, B KOTOPOM YYHTBHIBAIOT MOMEpeuHyo cuiy Qi, Ha
pacctosHuu a Menee hy pacuer u3 ycimoBus (8.60) mpousBoasT, yMHOXas 3HaueHHE Qg 1,
omnpenenseMoe o popmyie (8.62), Ha ko duiuent, paBubiid a/hg.

[Tonepeunyto apMaTypy yYUTHIBAIOT B pacueTe, €CIIU COOJI0AaeTCs YCIOBHUE

050, 25R, b
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JlomyckaeTcsi yYUTBIBaTh IONEPEYHYIO apMaTypy U IIPU HEBBIIIOJIHEHUU 3TOrO YCJIOBMS, €CIIU
sraueHue Qp B ycnosu# (8.56) onpenensarts o Gopmyie

2
Qo =4¢p2-hy -Gsw /C,
Y IPUHUMATH €0 C y4eTOM orpaHnyeHuit k popmye (8.57).

S
o o W
[Iar monepeyHoii apMaTyphl, YYUTHIBAEMO B pacdeTe, — JIOJDKEH OBITh HEe OOJIbIIE 3HAUCHUS

ho

Sw,max _ Rbt ) b ) hO

ho Q

[Ipy oTcyrcTBUM MOIEpPEYHOM apMaTyphl WM HapyUICHHH BBIIICYKAa3aHHBIX TpeOOBaHUH, a
Takke MpuBeAeHHBIX B 10.3 KOHCTPYKTUBHBIX TpeOOBAaHUHN pacueT MPOU3BOAAT U3 ycinoBus (8.56) umu
(8.60), mpunumas ycmiue Qg min Qgy 1 paBHBIM HYIIIO.

[lonepeunast apmaTypa J10JIKHAa COOTBETCTBOBATh KOHCTPYKTUBHBIM TPEOOBaHUSAM,
npuBeaeHHBM B 10.3.

8.1.34 BinsHue CKUMAIOIIMX U PACTATMBAIOLINX HAIPSHKEHUN MPU pacdere IO IMOJIOCe MEXIY
HAKJIOHHBIMH CEUCHUSIMU | 110 HAKJIOHHBIM CEUCHHSIM CIISAYET YIUTHIBATEH C TIOMOIIBIO K03 durmenTa
(n, Ha KOTOPBIA YMHOXKAIOT MPaByI0 4acTh ycioBuit (8.55), (8.57) unm (8.61).

3naueHus kodpduureHTa ¢, TPUHUMAIOTCS PaBHBIMU | — Ui M3rubaeMbIX KOHCTPYKIIHM Oe3
MPEABAPUTEIIBHOTO HAMNPSHKEHUsT apMartypbl. B oCTaNbHBIX — Cily4dasx NPUHUMAIOT 3HAYCHHS
KO3 pHIHEHTa (P, PABHBIMH:

1+Gﬂ— npu 0 <o, < 0,25Ry,;
Ry
1,25- npu 0,25Rp<c, < 0,75Ry;

5.1- 2 | — 1pn 0,75Rp<Gey < Ro;
b
1- & 0 <c<R
— 7= —1pu 0 <c< Ry,

IJ€ Gep U Gt — CPeIHME CHKUMAIOIIEe M PACTATMBAIOIEe HANpsDKEHUs B O€TOHE OT BoO3jeicTBHsA
MMPOAOJBHBIX CUJI, TIPUHUMACMBIC IMOJIOKUTCIIbHBIMU.

OnPn Bennauab! G¢p U Gt MNPUHUMAIOT KaK CPEAHHUC HAIPsIKCHUA B CCUCHUAX JJICMCHTOB.
JlommycKaeTcsl BEIMYMHBI Gg, M Gt ONPEAEHATh 0e3 ydeTa apMaTypsl IPU COAEPKAHWUU MPOAOIBHON
apmatypsl He Oosee 3%.

Pacuem scenezobemonnbix 21eMenmo8 no HAKIOHHbIM Ce4eHUAM Ha Oelicmeue MOMEHMOos

8.1.35 Pacuer ’xene300€TOHHBIX 3JIEMEHTOB M0 HAKJIOHHBIM CEUYEHUSIM Ha JIeHiCTBHE MOMEHTOB
(pucyHok 8.7) Ipou3BOAAT U3 YCIOBUS

M <M + Mg, (8.63)

rae M — MOMEHT B HaKJIOHHOM CEYeHHH C ATUHON npoekiuu C Ha MPOJ0IbHYIO OCh JJIEMEHTA,
OIIpEAEIAEMBI OT BCEX BHEIIHUX CHJI, PACIOJIOKEHHBIX MO OAHY CTOPOHY OT paccMaTpHUBaeMOro
HAKJIOHHOTO CEYEHMsI, OTHOCHUTEJIbHO KOHIIA HAKJIOHHOTO ceyeHHus (Touka (), MpOTHBONOJIOKHOIO
KOHIly, Y KOTOPOI'O pacroJjaraercsi IpoBepsiemMas IpoAojbHasi apMaTypa, UCIBIThIBAIOIIAs PACTSKEHNE
OT MOMEHTA B HAKJIOHHOM CEYEHMH; IPU ITOM YUUTHIBAIOT HanOoJIee ONacHOEe 3arpy>KeHHUE B IpeJienax
HaKJIOHHOI'O CEUCHMS;
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Ms — MOMEHT, BOCIPUHUMAEMBbI IPOAOJIBHON apMaTypod, IEPECEKAIOIC HAKIOHHOE
CEYEHHE, OTHOCUTEJIHHO MPOTUBOMOJI0KHOTO KOHIIA HAKJIOHHOTO ceueHus (Touka 0);
Mgy — MOMEHT, BOCIIPUHUMAEMBIN IIOIEPEYHOM apMaTypod, IEpeCceKaroulel HaKIOHHOE
CEYEHHE, OTHOCUTEIHHO MPOTHUBOMOJI0KHOIO KOHIIA HAKJIOHHOTO cedeHus (Touka 0).
MowmeHT M onpenenstot o hopmyse

Mg =Nz, (8.64)

rae Ns — ycuirie B IpoJoJabHOM pacTIHYyTOW apMatype, MpuHUMaeMoe paBHbIM Rs-Ag, a B 30HE
aHKepOBKH omnpenensiemoe coritacio 10.3.21-10.3.28;
Zs — TJIeY0 BHYTPEHHEH Maphl CHIT; TOMycKaeTes npuHuMath Zs =0,9h.
MomMeHT My, Uil TONEPEeYHOM apMaTypbl, HOPMaJIbHOH K TMPOAOJBHOM OCH 3JIEMEHTA,
OTIPEACIISIOT 1O hopmyie

Mg, =0,5-Qqy-C . (8.65)

rae Qs — yCHiiue B TIONEPEYHOM apMaType, MPUHIMAEMOE PaBHBIM (g, - C;
Qsw — ompeessiroT mo popmyie (8.59), a C npunumarot B nipeaenax ot 1,0 hg 1o 2,0 ho.

Pacuer IMPOU3BOJAAT IJII HAKJIOHHBIX CequI/If/'I, PacCIoOJIOKCHHBIX II0 AJIMHE J3JICMCHTA Ha Cro
KOHIIEBBIX YYacTKaX W B MecTax OOpbIBa MPOJOJIBHOW apMaTypbl, IpH HanOOJee OMACHON JUIMHE
IMPOCKIMKU HAKIIOHHOT'O CCUCHUA C, HpHHHMaeMOﬁ B YKa3aHHBIX BBILIC IPCacIax.

JlomyckaeTcsi MPOU3BOIUTh pacyeT HAKIOHHBIX CCUCHHH, MPUHUMAs B ycaoBUH (8.63) MOMEHT
M B HaKJIOHHOM CEYeHHH INpH JyiHEe nmpoekiuuu C Ha MPOJOJBHYIO OCh 3JeMeHTa, paBHo# 2,0 hy, a

MOMEHT My — paBHbIM 0, 50, - hg :

N,

() —o L
) /| |~
/ ey /(
2 o 19 A
// U.*.. /| N -
Z] () ——
. | ‘
v e ¥

Pucynok 8.7 — Cxema ycuinuii mpu pacdere jkee300€TOHHBIX 3JIEMEHTOB 110 HAKJIOHHOMY CEYeHHIO Ha
JeficTBUE MOMEHTOB

PacueT 1o NpoYHOCTH Ke1e300€TOHHBIX 3J1eMEHTOB MPH AeiiCTBUH KPYTSIIHX MOMEHTOB

Obuwue nonooicenus

8.1.36 Pacuer mo mpoYHOCTH 3>KENE€300€TOHHBIX SJIEMEHTOB MPSIMOYIOJIHHOIO MOMEPEYHOTo
CeueHMs] Ha JeHCTBHE KPYTALIMX MOMEHTOB IPOU3BOJIAT HA OCHOBE MOJENU IMPOCTPAHCTBEHHBIX
CEYECHU.

[Tpu pacueTe MO MOJIENH TPOCTPAHCTBEHHBIX CEUYCHUN pacCMaTPUBAIOT CEUYCHUs, 00pa30BaHHBIE
HAKJIOHHBIMH OTPE3KaMH TPSMBIX, CICIYIONMMH TI0 TPEM pACTIHYTBIM TpaHsAM JJIEMEHTa, W
3aMBIKAIOIIUM OTPE3KOM MPSAMOM MO YETBEPTOM CIKATOU IpaHU JIEMEHTA.
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Pacuer >xene300€TOHHBIX 3JIEMEHTOB Ha JEHCTBHE KPYTAIIMX MOMEHTOB MPOU3BOJAAT TIO
IIPOYHOCTHU 3JIEMEHTA MEXKIY MPOCTPAHCTBEHHBIMU CEUEHMSIMM M IO IPOYHOCTH IPOCTPAHCTBEHHBIX
CCYCHMUI.

IIpouHocTs 1O O€TOHY MEXAY HPOCTPAHCTBEHHBIMM CEUEHMSIMH  XapaKTEpHU3yeTCs
MaKCUMaJbHbIM 3HAUEHHEM KpYTSIIEr0O MOMEHTA, OINpeeNiieMbIM IO COIMPOTUBICHHUIO OETOHa
OCEBOMY C)KAaTHIO C YYE€TOM HANpPsDKEHHOTO COCTOSIHUSL B OETOHE MeXAy MPOCTPAaHCTBEHHBIMU
CECYCHUSIMU.

Pacuer mo npocTpaHCTBEHHBIM CEYEHUSIM MPOU3BOJAT Ha OCHOBE YPAaBHEHHI PABHOBECHUS BCEX
BHYTPEHHUX M BHEIIHMX CHJ OTHOCUTEIBHO OCH, pAaCIOJOKEHHOM B LEHTPE CKATOM 30HBI
IIPOCTPAHCTBEHHOI'O  CEUYEHMsS]  JJIEMEHTAa.  BHYTpeHHME  MOMEHTHI  BKJIIOYAIOT  MOMEHT,
BOCIIPUHUMAEMBIN apMaTypoH, CIEAYIOIIEH BIOJIb OCH JJIEMEHTA, U apMaTypoH, CIEAYIOIIEH NOIEpeK
OCH JJIEMEHTA, MEPECEKAIOEl IMPOCTPAHCTBEHHOE CEYEHHME M PACIOJIOKEHHOW B PACTAHYTOM 30HE
IIPOCTPAHCTBEHHOI'O CEUEHUS U y PACTAHYTOM IpaHU 3JIEMEHTA, MPOTHUBOIOJOKHON CKaTOW 30HE
MIPOCTPAHCTBEHHOTO0 ceueHusd. [lpm 3TOM ycunMsi, BOCIpPUHMMAaeMble apMaTypoM, OINPEENsIoT
COOTBETCTBHIO MO PACYETHBIM 3HAUYECHMSIM CONPOTHUBIICHHS PACTSHKEHHUIO MPOAOJIBHON U MONEPEYHOU
apMarypsl.

[Ipu pacuere paccMaTpuBarOT BCE MOJOKEHHS TPOCTPAHCTBEHHOI'O CEUEHHUS], IPUHUMAS CKATYIO
30HY MPOCTPAHCTBEHHOTO CEYCHUS Y HIDKHEHM, OOKOBOM M BEPXHEH rpaHel 3JIeMEHTa.

Pacuer Ha coBmecTHOE IeiCTBHE KPYTALIMX W HM3THOAIONIMX MOMEHTOB, a TAaK)Ke KPYTAILIMX
MOMEHTOB U IIONEPEYHbIX CHUJI MPOU3BOAAT HUCXOJAS M3 YypPaBHEHUH B3aUMOAECHCTBUSI MEXKIY
COOTBETCTBYIOILIMMHU CHJIOBBIMH (PaKTOpaMHu.

Pacuem na oeticmeue kpymsawezo momenma

8.1.37 PacueT 1o npOYHOCTH AJIEMEHTA MEXy IPOCTPAHCTBEHHBIMH CEUEHUSIMU ITPOU3BOJAT U3
yCIIOBUS

T<01R,-b*-h, (8.66)

rae T — KpyTsIuii MOMEHT OT BHEIIHUX Harpy30K B HOPMaJIbHOM CEUEHHUH DJIEMEHTA;
b u h — MeHbIHit 1 OONBIINI pa3Mepbl COOTBETCTBEHHO MOMEPEYHOTO CEUCHHUS IIIEMEHTA.

8.1.38 Pacuer mo NpOYHOCTH MPOCTPAHCTBEHHBIX CEUYEHUH (PUCYHOK 8.8)IpOU3BOAAT U3
yCIIOBUS

T<Tg, +Ts, (8.67)

rae 7' — KpyTsAlUi MOMEHT B IIPOCTPAHCTBEHHOM CEUYEHHHM, ONPEACIIIEMBIM OT BCEX BHELIHUX
CHJI, PACIIOJIOKEHHBIX I10 OJJHY CTOPOHY IIPOCTPAHCTBEHHOTI'O CEUEHUS,
Ty — KpyTSAIIMIT MOMEHT, BOCHPHHHMMAEMBbI apMaTypoll IPOCTPAHCTBEHHOTO CEYEHHS,
PaCIIOJIOKEHHOM B IIOIIEPEYHOM 10 OTHOLIEHHIO K OCH DJIEMEHTA HaIlPaBJICHUY;
Ts — KpyTsAIIMA MOMEHT, BOCIPHUHMMAEMBbI apMaTypoll IPOCTPAHCTBEHHOIO CEYEHUs,
PACIIOJIOKEHHOM B IIPOJIOJIBHOM HAIIPABIICHUU.
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Pucynok 8.8 — Cxembl ycuiuii B IpOCTPaHCTBEHHBIX CEUCHUSX TIPHU pacyeTe Ha AeHCTBHE KPYTSIETr0O MOMEHTa

3HaueHHE COOTHOLICHUS MEXIYy YCUIUSMH B TMIONEPEYHOM M MPOAOJIBHOM apmaType,
yUUTBhIBaeMOe B ycloBHH (8.67), IpUBEIEHO HUXKE.
Kpyrsiuit momenT Ty, onpenensitot mo hopmyse

Tow =0,9Ng,, - Z5, (8.68)

a KpyTsamwmii MomeHT 15 — o opmyrie
Z
T, =0,9N, 61-22 , (8.69)

rae Ngy — ycuiine B apMatype, paciojio’KeHHOM B IMONEPEeYHOM HaIlpaBJICHUU; JJI apMaTyphl,
HOpPMaJIbHOM K MPOJOJIBLHON OCH 31eMeHTa, ycuine Ngy onpenesstoT no popmyie

Nsw = Qw1 Csw ) (8.70)

TI€ Qsw,1 — YCUIIUC B 3TOM apMaTtype Ha CAMHUNY JJIMHBI 3JICMCHTA,

st ’ Asw,l

Sw

Osw1 = (8.71)

Agw 1 —TUIONIA]Ib CEUYEHHUS apMAaTyphl, PAaCHOJI0KEHHO B MONEPEYHOM HalpaBlIeHUH;
Sw — IlIar ATON apMaTypshl;
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Csw — UITMHA TIPOEKLUHU PACTSIHYTONH CTOPOHBI MPOCTPAHCTBEHHOI'O CEUEHUS Ha MPOIOIbHYIO
OCb JJIEMEHTA

CSW :6'C1 (872)
O — KOO PHUIHMEHT, YUUTHIBAIOIINNA COOTHOIIEHUE Pa3MEPOB MONEPEYHOTO CEUCHUS
Z
§=— 2L . (8.73)
2-2,+12;

C — MHAa MPOEKIMU CKATON CTOPOHBI MPOCTPAHCTBEHHOI'O CEUEHUS Ha MPOA0JIbHYIO OCh 3JIEMEHTA;
Ns — ycumnue B po0JIbHON apMaType, pacloioKeHHOM y paccMaTprUBaeMOl IpaHH 3JeMEeHTa

Ng =Rs- A1 (8.74)

As 1 — TUIomaas CeYeHMs MPOJI0JIBHOW apMaTyphl, PACIIONOKEHHONW Y pacCMaTpUBAEMOUN TpaHu
JJIEMEHTA;

Zyu Zy— navHa CTOPOHBI TOMEPEYHOTO CEUCHUsI y paccMaTpUBAEMOM pacTSHYTOW TpaHU
3JIEMEHTA U JIMHA APYTOd CTOPOHBI IONIEPEYHOr0 CEUECHUSI SJIEMEHTA.

qsw,l ’ Zl

CooTHOLIIEHHE npuHuMaroT B mpenenax ot 0,5 go 1,5. B cmywae, ecnu 3HaueHue

s " s1
qsw,l ’ Zl

R AS BBIXOJAWUT 3a YKa3aHHBIE IIPENENIbl, B pacdyeTe YYUTHIBAIOT TAaKO€ KOJMYECTBO apMaTyphl
s 1

qsw,l ) Z1

(HpO)IOJ'H:HOﬁ niIn nonepequﬁ), npnu KOTOPOM 3HAYCHHUC OKa3bIBACTCAd B YKa3aHHBIX

s’ As,l
peaeax.
Pacuer mnpousBomAT M psAna MPOCTPAHCTBEHHBIX CEUEHHH, pACIOI0KEHHBIX M0 JJIMHE
AJIEMEHTa, MPU HanboJiee OMacHON AJTUHE MPOEKIMHU MPOCTPaHCTBEHHOTo ceueHus C Ha TMPOAOIBHYIO

och semenTa. [Ipu 3tom 3Hadenre C puHUMAIOT He Gotee 2-Z,+Z; v He Oosee Zy - 5

JlomyckaeTcss TpPOW3BOAMTH pacyeT Ha JEHWCTBUE KPYTAIIEr0 MOMEHTA, HE paccMaTpuBas
IIPOCTPAHCTBEHHBIE CEYECHMS IPU ONPEICICHUM KPYTAILIEr0O MOMEHTAa OT BHEIIHEH Harpys3kH, W3
yCIIOBUS

T < Tsw,l + Ts,l, (8.75)

rae 71— KpyTsSuMidi MOMEHT B HOPMaJIbHOM CEUYECHHUU DJIEMEHTA;
Tsw,1 — KpYTAIIMA ~ MOMEHT,  BOCIPHHMMAEMBbIM  apMaTypoH,  pacloJOKE€HHOHM Yy
paccMaTpuBaeMO# TpaHU dJIEMEHTA B TIOTIEPEUYHOM HaIpaBJICHUH, M ONIPEACIIIEMbIN 10 hopmyIie

Tsw,l =0Ogw1 02y Ly, (8.76)

T51 — KpyTAIMA MOMEHT, BOCIIPMHHAMAEMBIA NPOJOJIBHONM apMaTypou, pacHoJIOKEHHOW Yy
paccMaTpuBaeMOM TpaHU dJIEMEHTA, U ONPEACIIIEMbIN 110 (hopMyJie

Ts,l :O’SRS 'As,l'zz- (8.77)
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-Z
Gows 41 NPUHAMAIOT B YKA3aHHBIX BBIIIE NIPEAeax.

Rs 'As,l

CooTHOIIEHHE

Pacuer npou3BoasT Ui psiia HOPMAJIBHBIX CEYEHHH, pacllOIOKEHHBIX 10 JUIMHE 3JIEMEHTa, JJIs
apMaTypbl, pacIIOJIOKEHHON Y KaKI0M pacCMaTpUBAEMON I'PaHy 3JIEMEHTA.

[Ipu nelicTBUM KpYTAIIMX MOMEHTOB CIEAYeT COOMI0JaTh KOHCTPYKTHMBHBIE TpeOOBaHUS,
npuseneHHble B 10.3.

Pacuem na cosmecmnoe oeticmeue kpymswe2o u uzeubarOue20 MOMeHmMos

8.1.39 PacyeTr 1o NMpOYHOCTH 3FJIEMEHTA MEXIY MPOCTPAHCTBEHHBIMH CEYEHUSAMHU IMPOU3ZBOAAT
cornacHo 8.1.36.

8.1.40 PacyeT mo mpoYHOCTH MPOCTPAHCTBEHHOI'O CEUCHUS TPOU3BOIAT U3 YCIOBUS

2
T <Ty, [1- Mﬂ , (8.78)

0

rae 7' — KpyTSIIud MOMEHT OT BHEIIHEH Harpy3Ku B IIPOCTPAHCTBEHHOM CEUYCHMY;
Ty — npeAenpHbIi KpYTSIANA MOMEHT, BOCIIPUHUMAEMbIN IIPOCTPAHCTBEHHBIM CEYEHHEM;
M — u3ru6aromuil MOMEHT OT BHEIIHEH Harpy3Ku B HOPMaJIbHOM CEUEHUH;
My — nipeniesibHbIN U3rudaromuii MOMEHT, BOCIIPMHUMAEMbIIl HOPMaJIbHBIM CEUEHUEM.

ITpu pacuere Ha COBMECTHOE JEHCTBUE KPYTAIIEr0 U M3rMOAIOIIEr0O MOMEHTOB pacCMaTpUBAIOT
IIPOCTPAHCTBEHHOE CEYEHUE C PACTSIHYTOM apMaTypoH, pacIlOJOKEHHOM y TpaHu, PACTSIHYTOM OT
M3ru0aronIero MOMEHTA, T. €. Y TPaHd, HOPMaIbHOH K IJIOCKOCTH JACHCTBUS M3THOAIONIET0 MOMEHTA.

Kpyrsmmii mMomeHT 7 OT BHEHWIHEM HAarpy3kud OINPENEISIIOT B HOPMAJIBHOM CEUYEHUH,
pacroIoKEHHOM B CE€pelIMHE JIUHBI Npoekuuu C BIOJIb MPOAOJIBHOM OCH 3jeMeHTa. B aToM xe
HOPMAaJIbHOM CEYEHHMH OTIPEIeNIAI0T U3rHOatomuii MOMEHT M OT BHEIIHEH Harpy3Ku.

[IpenenbHblil KpyTAIMA MOMEHT 7o ONpenenstoT corsacHo 8.1.37 M IpUHMMAKOT PAaBHBIM
npaBoif yactu ycnosus (8.67) 11 paccMaTpUBaeMOro MPOCTPAHCTBEHHOT'O CEUSHMS.

[Ipenenbubli 3rubaromuii MOMEHT My onpenensitoT coryiacHo 8.1.9.

Jns ompeneneHus: KpyTSAIIMX MOMEHTOB JIONYCKAaeTCA MCIOIb30BaTh ycioBue (8.75). B atom
ciiy4ae KpyTsaiuil MOMeHT 7=71 1 u3rudaronii MOMEHT M OTIpeAesIFOT B HOPMAIbHBIX CEYEHUSX T10
JUIMHE dJeMeHTa. B paccmarpuBaeMOM HOpPMajdbHOM CEUEHUHM IMPEAEIbHBIM KPYTAIMIMA MOMEHT
IPUHUMAIOT PaBHBIM IIpaBoi yacTu ycnoBus (8.75).

[TpenenpHbIN M3rHOAOIMA MOMEHT Mo ONpEAEssIOT A TOro e HOPMAaJIbHOI'O CeueHHs, Kak
OBbUIO YKa3aHO BBIIIIE.

[Ipy coBMECTHOM JAEWUCTBUM KPYTAMIMX W M3TMOAIONIMX MOMEHTOB CJEAyeT COOI0AaTh
pacyeTHbIe U KOHCTPYKTHUBHBIE TpeOoBanus, npuBeaeHHsle B 8.1.38 u 10.3.

Pacuem na coemecmnoe devicmsue Kpymsuje2o MOMEHMA U NONEPeuHol CUTbL

8.1.41 PacyeT 1o MpOYHOCTH 3JIEMEHTA MEKAY MPOCTPAHCTBEHHBIMHU CEUCHHUSIMH TTPOHU3BOJIAT U3
YCIIOBHS

Q
T<T(1-—), 8.79
of % (8.79)

rae 7' — KpyTsAIMi MOMEHT OT BHEIIHEW HAarpy3Ky B HOPMAJIBHOM CEYEHUU;
To— npenenpHbIl  KPYTSAIIMHA  MOMEHT,  BOCIPHHMMAEMBbIM  DJIIEMEHTOM  MEXAY
MIPOCTPAHCTBEHHBIMU CEUYEHUSMH U IPUHUMAEMBIN PAaBHBIM MPAaBOM YacTH ycJioBus (8.66);
Q — monepeyHas cuiia OT BHELIHEN Harpy3ky B TOM K€ HOPMaJIbHOM CEUEHUU;
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Qo — mpenenbHas TONEpeYHass CHJIA, BOCHPHUHUMAaeMas OETOHOM MEXAYy HaKJIOHHBIMH
CEUEHUSIMU U IIPUHUMAaeMasi paBHOM IpaBoi yacTu yciaosus (8.55).

8.1.42 Pacuer mo MpOYHOCTH HMPOCTPAHCTBEHHOI'O CEYCHMS MPOM3BOIAT M3 ycioBus (8.79), B

KOTOPOM NPUHUMAIOT CJIEAYIOLIUE BEITUYUHBL:

T — KpyTALIMI MOMEHT OT BHELIHEH Harpy3kH B IPOCTPAHCTBEHHOM CEUEHHH;

T — npenenbHblil KpYTSIUIA MOMEHT, BOCHPUHUMAEMBIH IPOCTPAHCTBEHHBIM CEUYCHUEM;
Q — nmonepeyHas cujia B HAKJIOHHOM CEUEHUH;

Qo — mpenenbHas nonepevHas cuiia, BOCIpUHUMaeMasi HAKJIOHHBIM CEUEHHEM.

IIpu pacueTre Ha COBMECTHOE JEHCTBHE KpPYTSILErO MOMEHTAa U IONEPEYHOW CHIIbI
paccMaTpUBalOT MPOCTPAHCTBEHHOE CEYEHME C PACTAHYTOM apMaTypoM, pacioJIOKEHHOM y OAHOU M3
rpaHed, pacTAHYTOM OT IMONEPEYHOW CHUJIbl, T. €. y TpaHd, NapajuIeIbHOM IUIOCKOCTH JEHCTBHS
IIONIEPEYHOM CUJIBL.

Kpyrsimmuit mMomeHT 7 OT BHEIIHEHM Harpy3Kud ONPENENsOT B HOPMAJIbHOM CEYCHHH,
pacroyio’keHHOM B cepenuHe JuiHbl C BIOJb MPOAOJIBHOM OocH 3iieMeHTa. B ToM e HopMalbHOM
CEUCHHHM OINPENIEISIIOT MoNepeyHyto cuily Q OT BHEIIHEel Harpy3Ku.

[IpenenpHblil KpyTAmmMii MOoMeHT 7o ompenenstoT cornacHo 8.1.38 M NpUHUMAIOT paBHBIM
npaBoil yactu ycnosus (8.67) a1 paccMaTpUBaeMOro NPOCTPAHCTBEHHOI'O CEUCHMSL.

[IpenenpHyIO Monepeunyro cuiry Qo ompeaernstor cornacHo 8.1.33 u mpuHUMAIOT PaBHON TIPaBOH
yactu ycioBus (8.56). Ilpu 3TOM cepenuHy JUIMHBI NPOEKIUN HAKJIOHHOTO CEYEHHs Ha MPOJI0JIbHYIO
OCb 3JIEMEHTA PacIoJlaraloT B HOPMaJIbHOM CEUYEHUH, IPOXOAIIEM YEpe3 CepelUHY JAJIUHBI IPOEKIIUU
IIPOCTPAHCTBEHHOT'O CEYEHUS Ha MPOJI0JIbHYIO OCh JIEMEHTA.

JlonmyckaeTcst Uil ONpeAeieHus KPYTSAIMX MOMEHTOB HCHOJb30BaTh ycinoBue (8.75), a ans
OIpeJieNIeHUs] TonepeuHblx cuil — ycioBue (8.60). B srom cmydae kpyrsumit Mmoment 7=7; u
nornepeuHyto cwty Q=Qi oT BHeWIHeW Harpy3Ku ONpEIeNsOT B HOPMaJbHBIX CEUEHUSX IO JUIMHE
aJIeMeHTa. B paccmaTpuBaeMOM HOPMaJbHOM CEUEHMM IPEAEIbHBIA KpyTAmuil MomeHT 7o
MPUHUMAIOT paBHBIM IpaBoi 4acTu yciosus (8.75), a mpeaenpHyI0 morepeuHyro cury Qo B TOM ke
HOpMaJIbHOM CE€YEHHUU MPUHHUMAIOT paBHOU MpaBoi yacTu yciosus (8.60).

IIpn coBMeCTHOM JAEWCTBUM KPYTSIIMX MOMEHTOB U IOMNEPEUYHBIX CHJI CIEIyeT COOJ0aTh
pacueTHbIe U KOHCTPYKTUBHBIE TpeOoBaHus, puBeAeHHbIE B 10.3.

Pacuer :kej1e300eTOHHBIX 3JIEMEHTOB HA MECTHOE CoKaTHe

8.1.43 Pacuer *ene300€TOHHBIX 3JEMEHTOB Ha MECTHOE CKaThe (CMATHE) MPOU3BOJAT NPHU
JeWCTBUU COKUMAIOIIEH CUJIBbI, TPUIIOKEHHOM Ha OrpaHMYEHHOH IO HOPMAJIBHO K TOBEPXHOCTH
XKene300eTOHHOTO 3JieMeHTa. [Ipr ATOM yUHTBIBAIOT MOBBIIEHHOE COTMPOTHUBIICHUE CXKATHUIO OETOHA B
npeenax Tpy30BOH IUiomany (IUIOMIag CMSTHS) 32 CYeT OOBEMHOTO HAIMPSHKEHHOTO COCTOSHUS
0eToHa 1Mo/1 TPY30BOH IJIOMIA/IBI0, 3aBHCAIIECE OT PACIOJIOKESHHS TPY30BOH IIJIOMIAIN HA TTIOBEPXHOCTH
JIIEMEHTA.

IIpy HanMuMM KOCBEHHOM apMaTypbl B 30HE MECTHOTO C)KAaTHSl YUUTBHIBAIOT JIOTIOJHUTEIHLHOE
MOBBIIIEHUE CONPOTHUBICHUS CXaTHIO OCTOHA IOJ TPy30BOH IUIOIMIAIbIO 32 CUET CONPOTHBIICHUS
KOCBEHHOH apMaTyphl.

Pacuer s1eMeHTOB Ha MECTHOE C)XKaThe NMPH OTCYTCTBUM KOCBEHHON apMarypbl MPOU3BOJSAT
coryiacHo 8.1.44, a mpu HaTM4YMKU KOCBEHHOW apMaTyphl — corjacHo 8.1.45.

8.1.44 PacyeTt »71€MEHTOB Ha MECTHOE C)KaTHe MPH OTCYTCTBHUH KOCBEHHOM apMaTyphbl (PUCYHOK
8.9) Mpou3BOIAT U3 YCIOBUS
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N <y-Ryjoc Aboc: (8.80)

rae N — MecTHas ckumarolas Cujia OT BHELIHEH Harpy3Ku;
y — k03¢ uenT, npuHuMaeMblii paBHbIM 1,0 ipu paBHOMepHOM U 0,75 mpu HEpaBHOMEPHOM
pacnpeesieHn MECTHOM Harpy3Ku IO IJIOIAAN CMATHUS;
Ap,loc — TUIOIIAIb TIPUIIOKEHUS COKUMAIOLLIEH CUIIBI (IUIOLIAb CMATHSA);
Rb,loc — pacueTHOE CONPOTUBIICHHE OETOHA CHKATHIO P MECTHOM JICHCTBHH CKMMAIOLICH CHIIBI.
3Hauenue Ry joc onpenensoT no Gopmyie

Rb joc = Ry, (8.81)

r71e Op — KO3PPUIMESHT, OTPeACIIAEMBIi 10 popMye

¢p =0.8- (8.82)

HO TIPUHUMAaEMbIi He Ooiee 2,5 u He meHee 1,0.
B dpopmyne (8.82):
Ap,max — MaKCUMaJIbHas pacueTHas TJI0IA b, YCTAHABIMBAEMAs 10 CIICYIOLIUM MTpaBUjIaM:
LHEHTPHI TSHKECTHU TIomane Ap joc U Ap max COBIAAAIOT;
TPaHMIIBl PACUCTHOM TUIOMAAN Apmax OTCTOST OT KaXKIOM CTOPOHBI IUIOMAAN Apjoc HA
pacCTOSTHUHU, PABHOM COOTBETCTBYIOIIEMY pa3Mepy 3TUX CTOPOH (PUCYHOK 8.9).
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a — BAAJM OT KPaeB dJIEMEHTA; O — 110 BCEH IIUPUHE AIEMEHTa; 6 — y Kpas (TopLa) IeMEeHTa 10 BCeH ero IupuHe; 2 — Ha
YTIIy 3JIEMEHTA; O — y OJTHOTO Kpasl JIEMEHTa; e — BOJIU3U OJHOTO Kpasi 3JICMEHTA;
1 — sneMeHT, Ha KOTOPBIi IeHCTBYET MECTHAsI HArpy3Ka; 2 — IUIOMAAb CMATHS Ay joc; 3 — MAKCUMAJIbHASI pacueTHas
TUTOIAAD Ap max; 4 — IEHTP THKECTH TUTomaneit Ay joc ¥ Ap max; D — MUHAMAaIIbHAs 30HA apMHUPOBAHUS CETKaMU, IIPH KOTOPOH
KOCBEHHOE apMUPOBaHUE YIUTHIBAETCS B pacyeTe

Pucynok 8.9 — Cxembl 1151 pacyera 3JIeMEHTOB Ha MECTHOE CIKATHE TPH PACIIONOKCHUU MECTHOHM HArpy3KH
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8.1.45 Pacuer 31eMEHTOB Ha MECTHOE C)XKAaTWE IMPH HAIWYMHM KOCBEHHOM apMaTypbl B BHJE
CBapHBIX CETOK IPOU3BOISAT U3 YCIOBUS

N<y- Rbs,loc' Ab,loc' (8.83)

r7ie Rps loc — MPUBEIECHHOE C YY€TOM KOCBEHHOM apMaTypbl B 30HE MECTHOT'O C)KAaTHs pacueTHOE
COIPOTHBIIEHUE OETOHA CXKATHIO, OIpeeNsieMoe 1o (hopMmyie

Ros, 1oc = Ro, loc 2‘(Ps,xy : Rs,xy “Hs xy (8.84)

31€Ch Psxy — KOIDPUIUEHT, OIpeesieMblil o popmyiie

Ps vy = (8.85)

Ap loc ef — TUIOIIA/Ib, 3aKJIFOUEHHAS! BHYTPU KOHTYpa CETOK KOCBEHHOT'O apMHPOBAHUS, CUUTAs O
WX KpallHUM CTEepXHSM, U IpuHUMaeMas B (popmyie (8.85) He 6onee Ap max;
Rsxy — pacu€THOE COIPOTUBIIEHHE PACTSKEHNUIO KOCBEHHOM apMaTyphl;
WUsxy — KOIPPUIIMEHT KOCBEHHOI'O apMHUPOBAaHUs, OIpeiesIieMblil 110 hopmyIie
B nX-ASX~IX+ny~A,5y‘Iy _
Hs xy = '
Ab,loc,ef -S

Ny, Asx, Ix — 9MCITIO CTEpKHEH, IUIOMAAb CEYCHHS W JUIMHA CTEP)KHS CETKH, CUHTasl B OCSAX

(8.86)

KpalHMX CTEP>KHEH, B HAIIPABJICHUU X,
Ny, Ay, ly — 1o xe, B HarpaBieHuy Y,
S — IIar ceTOK KOCBEHHOI'0 apMHPOBaHUS.
3uauenus Ry oc, 4 joc, W 1 N mpuauMaroT coriacHo 8.1.44.
3HaueHUe MECTHOW CXKUMAIOIIeH CHUJIbl, BOCHPUHMMAEMOE JJIEMEHTOM C KOCBEHHBIM
apMHUpoBaHHEM (TpaBasi 4acTh ycioBus (8.83)), mpuHUMaloT He 0osiee YIBOEHHOTO 3HAYCHHUSI MECTHOM
C)KMMAIOILEH CHUJIbI, BOCIIPUHUMAEMOI'O 3JEMEHTOM 0€3 KOCBEHHOIO0 apMUpOBaHHUs (IIpaBasl 4acTh
yciosus (8.80)).
KocBenHoe apMupoBaHue JTOJHKHO COOTBETCTBOBATh KOHCTPYKTHBHBIM TpeOoBaHusM 10.3.

Pacuer xes1e300eTOHHBIX 3JIEMEHTOB HA NIPO/IaBJINBAHNE
Ooume moJIoKeHus

8.1.46 PacueT Ha npoaBIMBaHUE MPOU3BOIAT IS TUIOCKHX JKEJIe300€ TOHHBIX 3JIEMEHTOB (TUIHT)
NMpu  JEHCTBMM Ha HUX (HOPMAJIBbHO K IIJIOCKOCTH JJIEMEHTA) MECTHBIX, KOHIICHTPUPOBAHHO
MIPUIIOKEHHBIX YCUIIUI — COCPEIOTOUEHHBIX CHIIBI U U3TUOAIOIIETO MOMEHTA.

[Ipu pacuere Ha TpPOJABIMBAHME PACCMATPUBAIOT PACUETHOE TOMEPEYHOE CEUYEHUE,

PACIIOJIOKCHHOC BOKPYT 30HBI IIEpCAavun YCI/IJ'II/Iﬁ Ha 3JICMCHT Ha PAaCCTOAHUHN h_O HOPMAJIBHO K €TI0
2

MIPOJIOJILHOM OCH, IO IMOBEPXHOCTH KOTOPOTO JICHCTBYIOT KacaTeIbHBIC YCHIIUS OT COCPEAOTOUYCHHBIX
CWJIBI ¥ U3rHbaromero MoMenTa (pucyHok 8.10).

JlelicTByIOIME KacaTelbHbBIC YCHIUS MO IJIOMIAH PAacYeTHOTO MOMEPEYHOr0 CEUYCHUS JTOJDKHBI
OBITh BOCIIPHHSATHI OETOHOM C CONPOTHBIICHHEM OCEBOMY PaCTSDKEHHUIO Rp M MOIepeyHol apMaTypoid,
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PACIIONIOKEHHOM OT TPy30BOW IUIOIIAJKM Ha paccTossHuu He Oonee hy um me memee Mo, ¢
3

COTPOTHUBIICHUEM PACTSIKEHUIO Rgy,.

[Tpu geiicTBHM COCPENOTOYCHHOW CHIIBI KAacaTENIbHBIC YCHIIUS, BOCIPHHHMAeMble OCTOHOM U
apMaTypoil, MpUHUMAIOT PAaBHOMEPHO pacIpeIesICHHBIMU 10 BCEH IIJIOMIAI PACUETHOTO IMOMIEPEYHOTO
cedyenus. [Ipu peicTBUM M3rudaroNIero MOMEHTa KacaTelIbHbIC YCUIIUS, BOCTIPUHUMAeMbIe OETOHOM U
MOTIEPEYHON apMaTypoil, MPUHUMAIOT JIMTHEHHO U3MEHSIOIIMMHUCS T10 JUTHHE PACUETHOTO MONEPEYHOTO
CEYCHHUS B HaIpaBJICHUU JEHCTBUS MOMEHTAa C MAaKCUMaJbHBIMU KacaTeIbHBIMU YCHIIMSIMH
MIPOTHUBOIIOJIOKHOIO 3HaKa y KPaeB PACUETHOIO MONEPEUHOI0 CEYEHUS B 3TOM HAIPaBJICHUHU.
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Pucynok 8.10 — YcnoBHas MoJienb U pacyeTa Ha IpoIaBIHBaHIE

Pacuer Ha nmponaBivBaHuE NpPU JEHCTBUHM COCPEIOTOYEHHOM CHIIBI U OTCYTCTBUM IONEPEHYHOU
apMaTypel TpOHW3BOIAT cormacHo 8.1.47, mpu AEUCTBUU COCPEAOTOYCHHOM CHJIBI W HAIWYUHU
norepevyHoi apmarypsl — coriacHo 8.1.48, mpu nelcTBUH COCPENOTOUYEHHBIX CHJIBI M M3rHOAr0IEero
MOMEHTAa U OTCYTCTBUH IONIEPEYHON apMaTyphl — corsacHo 8.1.49 u npu nelicTBUM cOCPENOTOUYEHHBIX
CHJIBI M M3rH0AaroIero MOMEHTa U HaJIMYUH MOoNepeuHoi apMaTypsl — corsacHo 8.1.50.

PacyeTHbIiI KOHTYyp IIONEPEYHOTIO CEUEHUS INPUHHUMAIOT: IPH PACIOIOKEHUM IJIOLAAKU
nepeJayd Harpy3Ky BHYTPH IUIOCKOTO 2JIEMEHTA — 3aMKHYTBIM M PACIIONIOKEHHBIM BOKPYT IUIOIIAJKN
nepeaadn Harpy3ku (pucyHok 8.11, a, 2), pu pacmoI0KEHUH TUIONIAJIKH Tepejaull Harpy3Ku y Kpast
WIM yIJla IUIOCKOTO 3JIEMEHTAa — B BHUJE JIBYX BapMaHTOB: 3aMKHYTHIM U PACIIOJIOKEHHBIM BOKPYT
IUIOLIA/IKY TTepeauu Harpy3Ku, U HE3aMKHYTBIM, CIIEYIOIIUM OT KPaeB IJIOCKOTO 3JIeMEHTa (PUCYHOK
8.11, 6, 6), B 3TOM cllydae YYUTHIBAIOT HAaUMEHBIIYI0 HECYIIYIO CIOCOOHOCTh NMPH ABYX BapHaHTax
PacIoI0XKEHUS pAaCYETHOTO KOHTYpPa MONEPEYHOI0 CEUEHUS.

B cnydae pacronoxkeHusi OTBEpCTHS B IUITMTE Ha PAacCTOSHHUHM MeHee 6h oT yrima mnmm kpas
IUIONIAIKK [I€peladyl Harpy3ku 1O YyIJla MWIA Kpas OTBEpPCTHs, YacTb pacdyeTHOIr0 KOHTYpa,
pacrosoXeHHass MEXAYy ABYMs KacaTelbHbIMH K OTBEPCTHIO, NPOBEIECHHBIMHM W3 LIEHTPa TSHKECTU
IUTONIA/IKY TIepe/ladll Harpy3KH, B pacueTe He YUUTHIBACTCS.

IIpu neiictBum MomeHTa M)oc B MECTE€ NPHIOKEHUS COCPEIOTOYEHHOM HAarpy3Ku IOJIOBUHY
3TOr0 MOMEHTA YUUTHIBAIOT MPU pacdyeTe Ha MPOAABIMBAHKE, a JPYTYIO MOJIOBUHY — IPU pacyeTe Mo
HOpPMAaJIbHBIM CEUEHUSIM 10 HMIMPUHE CEYESHMs], BKJIIOYAIOLIEH MUPHUHY IUIOMAAKU Nepeadyn Harpys3Ku
U BBICOTY CEUEHHS IJIOCKOT0 3JIEMEHTA 110 00€ CTOPOHBI OT IUIOIIAAKH MepeJaun Harpy3KH.

ITpu neicTBUM COCPEAOTOUYEHHBIX MOMEHTOB M CHJIBI B YCIOBHMSX IPOYHOCTH COOTHOIIEHHE
MEXY JEHCTBYIOIIMMHU COCPENOTOUYEHHBIMA MOMEHTAMHU M, YYUTBHIBAEMBIMU NP NPOJIABIMBAHUH, U
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Hpe,Z[G.HI:HLIMI/I Mult HpI/IHI/IMaIOT HEC 60.]166‘ IIOJIOBUHBI COOTHOIIICHUA MG)KIIy I[GflCTByIOH_[I/IM
COCpPEIOTOYEHHBIM ycunueM Fu npenenbHbM Fyjt.

[Ipu pacnonoxxeHun COCPeNOTOUYEHHON CHIIBI BHEHEHTPEHHO OTHOCHUTENIBHO IIEHTPA TSXKECTH
KOHTypa pacquHor (0] Honepeqﬂoro CCUCHUA 3HAUCHUSA I/IBFI/IGaIOH_[I/IX COCpCI[OTO‘IeHHBIX MOMCHTOB OT
BHEIIHEH HArpy3KH OIPEICISIIOT € YYETOM JOIMOJIHUTEIBPHOTO MOMEHTa OT BHEIEHTPEHHOTO
MPUJIOKEHUS COCPEAOTOYCHHOW CHJIBI OTHOCHTENIBHO IICHTpAa TSDKECTH KOHTypa pacdeTHOTO
MONIEPEYHOI0 CEUYCHUsSI C TOJIOKUTEIBHBIM WM OOpaTHBIM 3HAKOM IO OTHOIICHHIO K MOMEHTaM B
KOJIOHHE.

3Ha4YeHHE COCPEIOTOUYCHHOW CHJIBI CJIEAYeT MPUHHMATh 32 BBIYETOM CHJI, JCUCTBYIOIIMX B
Hpe;[eﬂax OCHOBaHUA HI/IpaMI/IIIBI HpOIIaBJII/IBaHI/DI B HpOTI/IBOHOHO)KHOM HaHpaBHeHI/II/I.
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a — TUIONIAJKa MPWIOKEHNS Harpy3KU BHYTPH INIOCKOTO 3JIEMEHTA; 0, 6 — TO XK€, Y Kpasi INIOCKOTO JIEMEHTa; 2 — IPH
KpPECTOOOpa3HOM PACHOIOKEHUH MOTIEPEYHON apMaTyphl;

1 — moMmaAb NPUIOKEHHsI HATPY3KH; 2 — pacYETHBIH KOHTYp MONEPEYHOT0 CeueHusl; 2’ — BTOPOil BApUaHT PacIOI0KEHHs
PacueTHOTO KOHTYpa; 3 — IIEHTP TSKECTH PACUETHOTO KOHTYpa (MecTo mepeceueHust oceit Xy v Y1); 4 — HEHTP THKECTH
TUTOIIAIKH TIPHIIOKEHHUS HArpy3Ku (MecTo nepecedetus oceit X u Y); 5 — monepeunast apmMatypa; 6 — KOHTYp pacyeTHOTO
TIOTIEpEeYHOT0 ceueHMs O0e3 yueTra B pacueTre IOIepPeYHON apMaTypbl; / — rpaHuLa (Kpail) II0CKOTo 3JIeMeHTa

Pucynok 8.11 — Cxema pacueTHBIX KOHTYPOB IONEPEYHOrO CEUSHHUS TIPU MPOAABINBAHUT

Pacuem snemenmos na npooasnueanue npu 0elicmeuu cocpeoomoyeHHoll CUbl
8.1.47 Pacuer syneMeHTOB 0e3 MOMEpPEYHOM apMaTypbl Ha NpPOJABIMBAHWE NpPU JEHCTBUU
COCPENOTOYEHHON CUIIBI IIPOM3BOIAT U3 YCIOBUS

F<Fpur. (8.87)
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rae F — cocpenoTodyeHHas cuiia OT BHEIIHEH HArpy3Ku;
Fp,ult — TpeaeIbHOE YCHITHE, BOCHIPUHUMAEMOE OETOHOM.
Ycunue Fp i onpenenstor mo gpopmyie

Fo.uit = Rot - Ap. (8.88)

rae Ap — IUIOIAAbh PACYETHOrO MOIEPEUHOrO CEUCHMS, PACIoIoKeHHoro Ha paccrostaun 0,5 hg
OT TpaHUIBI IUIOMIAAN HPHUIOKEHHS COCPEIOTOUYEHHON CcHiibl F ¢ paboucit BhIcOTOM ceueHust hg
(pucynok 8.12).

fy2 fiy'2

/
hy2

a
1

M

hl 7"2

| hy2 b, ho/2

1 — pacueTHOe MonepevyHoe ceYeHue; 2 — KOHTYP PACUETHOrO MONEPEYHOT0 CeUeHHUs; 3 — KOHTYP IUIOMIAAKH TPHIIOKEHUSI
Harpy3K#

Pucynok 8.12 — Cxema 1151 pacdera >kesie300€TOHHBIX 3JIEMEHTOB 0€3 MOMepeYHOl apMaTyphl Ha
[IPO/IaBJIMBaHUE
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[Tnomane Ap onipenenstoT o ¢popmyie

A, =u-hy, (8.89)
rae u— HCpI/IMeTp KOHTYpa pacquHoro IIOIICPCIHOI'O CCUCHUAI,

ho — mpuBeiennas pabouas Beicora ceuenus hy = 0,5(hgy +hgy ),

3aech hox 1 hoy — pabouass BbIcOTa cedeHMs Ul NPOJOJNBHOM apMaTypbl, PacHoJIOKEHHOH B
HarpaBJjeHuu ocet X u Y.
8.1.48 Pacuer »51eMEHTOB C IONEPEYHOM apMaTypoldl Ha MPOAAaBIUBAHUE IIPH JCHCTBUU
COCPEIOTOYEHHOM CHIIBI (pUCYHOK 8.13) MPOU3BOIAT U3 YCIOBUS

F< I:b,ult + st,ult’ (8-90)

rae Fsyuit — npenensHoe ycuinne, BOCIPUHUMAEMOE MONEPEUHON apMaTypoil pH MPOIABIMBAHUY;
Fp uit — mpeaenbHOe ycuiie, BOCIIpUHUMaeMoe OETOHOM, orpeernsieMoe coryiacHo 8.1.47.

Yeunue Fgyyt, BOCOPUHUMAEMOE TMOMEPEYHON apMaTypoil, HOPMAJIbHOM K MPOJIOJBHOM OCH
JJ€eMEHTa M PACIOJOKEHHOW PAaBHOMEPHO BOJb KOHTYpa pAacCUETHOTO IOMEPEYHOTO CEUYCHUS,
OTIpeeNsIoT 1o popmyre

Fowuit = 0,80y, -u, (8.91)

r7e Qsw — yCWIINE B TIONEPEYHOM apmarype Ha eIWHHIy JUIMHBI KOHTypa pPacyeTHOTO
MOTEPEYHOr0 CEYCHUS, PACIIONIOKEHHON B mpesenax paccrosHus 0,5hp mo o6e cTOpoHBI OT KOHTYpa
pPacyeTHOTO CeYCHUs

R. .
O =—"—" Au, (8.92)

Sw
Agy — TUIOIIA/Ib CEYEHHUsl MOMEpPEeYHON apMaTyphl C IIaroM Sy, PAcHoJIOKEHHas B Ipefenax
paccrosiaus 0,5hy Mo 00e CTOPOHBI OT KOHTypa pacyeTHOrO MOMEPEYHOTr0 CEYCHUS 10 MEePUMETPY
KOHTYpa pac4eTHOI'0 MONEPEUYHOT0 CEUEHUS;
U — MEpUMETP KOHTYpa pacue€THOI0 IONEPEYHOTO CEYEHHUsI, ONPEAENIeMbIil cornacHo 8.1.47.
IIpn pacronoKeHUH TONEPEeYHOM apMaTypbl HE PaBHOMEPHO II0 KOHTYpPY pacdeTHOIO
MOTIEPEYHOT0 CEYEHHUs, a COCPEAOTOYEHHO y Ocel IUIOLIaJIKU Mepelayd Harpys3ku (kpectooOpasHoe
pacrioyio’keHNe IOMEepeyHOl apMaTypbl) 3HAu€HHE (sy ONPEACISAIOT C y4yeToM OOIed IUIomaan
nornepeyHon apMarypbl Agy, PacloONOXKEHHONW MO (aKTUYECKHUM JJIMHAM YYacTKOB PAaCIOJIOKEHUs
nonepevyHon apmarypbl Lsux M Lsyy O pacyeTHOMy KOHTypy mnpoiaBiauBaHus (pucyHok 8.11, r),
nepuMeTp KOHTypa U NPUHHUMAIOT TakXke Mo (PAKTUYECKUM JJIMHAM YYacTKOB pacIOJIOKEHUs
nonepevHon apMatypsl Lewy 1 Lswy.

3HaueHue Fb,ult + st,ult npuHUMaroT He Oosee 2Fy . Ilonepeunyro apmarypy y4duTHIBarOT B

pacuete npu Fgy it HE MeHEe 0,25F yt.

3a rpaHuUIEl pacroioXKeHHs] MOMEePEeYHON apMarypbl pacueT Ha IMpOJaBIMBAaHUE IPOU3BOJIAT
cormacHo 8.1.47, paccMaTpuBasi KOHTYP PacueTHOTO IMOMEPEYHOro cedeHust Ha paccrosaum 0,5hg ot
TpaHUIBl  PACIONIOKEHUs momnepeyHoil apmatypel (pucyHok 8.13). Ilpu cocpenoToueHHOM
pPacrojOKEHUU IONEPEeYHO apMaTypel IO OCAM IUIOIIAJKM IEpeJadyd Harpy3ku, KpOMeE TOro,
pacyeTHbI KOHTYp TIONEPEYHOro CceueHUs OeTOHa NPUHUMAIOT IO JAMArOHAIBHBIM JIMHUSM,
CIIEIYIOLIHM OT Kpasi pacrioyIoKEeHHUs MOTIePEYHOH apMaTypsl (pUCYHOK 8.11, 2).

[Tonepeunast apmMaTypa JA0JKHA YIOBJIETBOPATh KOHCTPYKTUBHBIM TPEOOBAaHUSAM, IPUBEICHHBIM
B 10.3. Ilpu nHapymenun ykazaHHeiXx B 10.3 KOHCTPYKTHBHBIX TpeOOBaHWW B pacueTre Ha
IIPOAABIMBAHHUE CIEAYET YYMTHIBATh TOJIBKO IMONEPEYHYIO apMarypy, MEpPECcEKaAoNIyI0 IHUpaMUay
IIPOAABIMBAHUS, IIPU 00ECIIEUEHUH YCIIOBHM €€ aHKEPOBKH.
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1 — pacueTHOE MonepevHOe ceueHue; 2 — KOHTYpP pacyeTHOTO MONIEPEYHOI0 CeUCHUST; 3 — TPAHMIIBI 30HBI,B Ipeesnax
KOTOPBIX B pacueTe YUUTHIBAETCS NIONepeyHast apMarypa; 4 — KOHTYp pacueTHOro IOIePEeYHOro ceueHus Oe3 yuera B
pacuere MonepevyHol apMaTyphl; 5 — KOHTYP IUIONIAK! TPHUII0KEHHS HArPY3KH

Pucynok 8.13 — Cxema st pacuera jkene300€TOHHBIX TUTUT ¢ BEPTHKAILHOW PAaBHOMEPHO pacpe/IelIeHHOM
MOIEPEYHON apMaTypoi Ha MPOJAaBIMBAHUE

Pacuem asnemenmos na npooasnusanue npu 0etcmsuy cocpedomoyeHHbIX CUIbl U U3UOAUe20
MoMmeHma

8.1.49 Pacuer ayeMeHTOB 03 IMOMEPEYHON apMaTypbl Ha MPOJABIMBAHUE TPH COBMECTHOM
JIEHCTBUM COCPEIOTOYCHHBIX CUJIBI M M3THOAIOIIEro MOMEHTa (PUCYHOK 8.12) MpoU3BOIAT U3 YCIOBHS

F M
Mg (8.93)

Foatt Mpuit
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I'ne F — cocpenoToueHHas cuiia OT BHEIIHEW Harpy3KH;

M — cocpeloTOYEHHBIN M3rMOaOMUi MOMEHT OT BHEIIHEH Harpy3Kd, Y4YMTHIBAEMBIH IpHU
pacuere Ha npoaasiuBanue (8.1.46);

Fb,uit 1 Mp uit — IpeienbHbIE COCPEAOTOYCHHBIE CHJIa U M3THOAIOMMKA MOMEHT, KOTOpbIe MOTYT
OBbITH BOCIIPUHSATHI OETOHOM B PACUE€THOM IONEPEYHOM CEUSHHUH MPH UX Pa3/ieIbHOM JICHCTBHUH.

B xkene300eTOHHOM Kapkace 3JaHUH C IJIOCKUMH IEPEKPBITUSIMU  COCPEIOTOYCHHBIN
u3rubaromuii MOMeHT M. paBeH CyMMapHOMY H3rHOalIeMy MOMEHTY B CEUEHUAX BEpXHEH U
HUKHEW KOJIOHH, IPUMBIKAIOIINX K IIEPEKPHITUIO B pACCMAaTPUBAEMOM Y3JI€.

[Ipenenbuyto cuity Fp e onpenenstoT cormmacHo 8.1.47.

[IpenenpHBIN n3rndaromui MOMEHT My it OTIpeenstoT o Gopmyie

Mp.uit = Ryt - Wy -1, (8.94)

rae Wp — MOMEHT  CONPOTHBJICHHS PACUETHOTO IIONEPEYHOrO0 CEUYCHHUsS, OIPEACISICMbINA
coriacHo 8.1.51.
[Ipu neiicTBUM M3rUOAIONIMX MOMEHTOB B JBYX B3aUMHO MEPIEHIUKYISAPHBIX TIUIOCKOCTSIX
pacueT Ipou3BOIAT U3 YCIOBUS
F M My

+ +
I:b,ult be,ult IVlby,ult

<1, (8.95)

IIPY 3TOM IIPUHUMAIOT

M, M, F
+
M M Fy o

bx,ult by,ult

I'ne F, My n My — cocperoTodeHHbIE CHIla M M3TMOAIOIIME MOMEHTHI B HAIIPaBJIEHUAX Oocel X H
Y, yuuThIBaeMble MpU pacyeTe Ha npoAasirBanue (8.1.46), oT BHENIHEH Harpy3KH;

Fb,ut, Mbxult, Mby,ut — TpeaieIbHBIE  COCPEIOTOYEHHBIE CHJIAa M HM3THOAONIME€ MOMEHTHI B
HarpaBJeHusx oceid X u Y, KOTOphie MOTYT OBITh BOCIPUHSITHI OETOHOM B PacueTHOM TOMEPEUYHOM
CEUYCHHH MPU UX Pa3eIbHOM JICHCTBHUH.

Ycunue Fp 1 onpenenstor cornacuo 8.1.47.

Venmusa Moxur 1 Mpy uit OpEENsoT COMNIaCHO yKa3aHUSM, NIPUBEICHHBIM BBIIIE, IPU A€HCTBUH
MOMEHTa B TJIOCKOCTH oceil X 1 Y COOTBETCTBEHHO.

8.1.50 Pacuer mpouyHOCTH D3JIEMEHTOB C TOIMEPEYHOM apMaTypoill Ha MpPOAABIMBaHHUE MpPU
JNEUCTBUM COCPEIOTOUYECHHON CHJIBI M M3THOAIOIIMX MOMEHTOB B JIBYX B3aWUMHO TMEPHEHIUKYISPHBIX
TIJIOCKOCTSIX MPOU3BOIAT U3 YCIOBHS

F M, My

+ +
I:b,ult + st,ult be,ult + I\/Isw,x,ult IVlby,ult +M sw, y,ult

<1, (8.96)

IIPU 3TOM IIPUHUMAOT

M |\/|y F
+

= <05 ,
M +M M + M Fou T F

bx,ult sw, X,ult by,ult sw,y,ult sw,ult

rae F,Myua My — cm. 8.1.49;

Fbuit,Moxut 1 Mpyuir—TIpeieNbHBIE  COCPEAOTOUYEHHBIE CHIA M HM3rMOAIOIUME MOMEHTHI B
HampaBJIeHUsAX oced X U Y, KOTOphIe MOTYT ObITh BOCHPHUHSATHI OCTOHOM B PACYCTHOM IMOTCPESIYHOM
CCUCHUU IIPH UX Pa3JIeIbHOM JICHCTBHH;
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Fsw,ult, Mswixult © Msw,y,uit — IpeieTIbHBIE  COCPEAOTOUYEHHBIE CHJIAa M H3THOAIOIUE MOMEHTHI
B HaIpaBJICHUSIX oceit X " Y, KOTOpbIE MOTYT OBITh BOCIIPUHSTHI
IIOIIEPEYHOM apMaTypOU IpU UX Pa3IeIbHOM JCHCTBUU.
Yeumus Fp u, Mbxutt, Moy,uit B Fsw,uit Otpenensror cornacHo ykasanusam 8.1.48 u 8.1.49.
Yenmusa Mgwyxut 1 Mswyut, BOCIPUHMMAaeMble MONEPEYHOW apMaTypoll, HOPMalbHOM K
MPOAOJBHOM OCHU 3JIEMEHTa M PACIOJOKEHHOM PaBHOMEPHO BJIOJb KOHTYpa PAacdyeTHOTO CEUYEHHS,
OTIPENICTISIOT MPHU JACHCTBUU M3TrHOAIONIEr0 MOMEHTA, COOTBETCTBEHHO B HampaBiieHHHu oceil X u Y 1o

bopmyie
M swult = 0,8 Qg “Wayy (8.97)

rae qsw 1 Wsy, — onpenersitor cornacuo 8.1.48 u 8.1.52.

Buauenus My e + Fowurt s Myt + Mswxaits Mpy it +Mgyy i B ycriosuu (8.96) mpuamumator He

6onee 2Fp uit, 2Mox,uit, 2Mpy,uit COOTBETCTBEHHO.

[Toepeunass apMaTypa JOJKHA OTBEYaTh KOHCTPYKTUBHBIM TpeOOBAHHSIM, TPUBEICHHBIM B
10.3. IIpu Hapymenuu yka3aHHbIX B pasaene 10.3 KOHCTpPYKTHBHBIX TpeOOBaHHUU B pacyueTe Ha
IPOJABIMBAHUE CIIEAYET YYUTHIBATH TOJBKO IOMNEPEYHYIO apMarypy, MEepPECceKaroulyl0 MUpaMHUIy
MPOJABIMBAHUS, IPH 00ECTICYCHUH YCIOBUH €€ aHKEPOBKH.

8.1.51 B o0mem ciydyae 3HA4€HHUS MOMEHTa COINPOTUBIIECHHUS PACUYETHOIO KOHTypa OETOHA MpH
nponaBiuBaHuu Whpyy) B HalpaBIEHUSIX B3aUMHO NEPHEHIUKYISAPHbIX ocell X u Y ompenensioT mo

dbopmyie

oxy) (8.98)

Mot = X(Vmax

rae be(y) — MOMEHT MHEPIIMU PACYETHOTO KOHTYpa OTHOCHUTENIBHO oced Yi U X1, MPOXOIAIINX

yepes ero UeHTp TskecTH (pucyHok 8.11);
X(Y)max — MaKCUMaIIbHOE PACCTOSHHE OT PACYETHOT'O KOHTYpA JI0 €ro EeHTPa TSHKECTH;

3HauYeHHE MOMEHTA HHEPLUH |py(y) ONPEAEIAIOT KaK CYMMY MOMEHTOB HHEPIHU lpy(y)i OTIEIBHBIX
Y4acTKOB pAacyeTHOTO KOHTypa IIONEPEYHOI0 CEUEHUS OTHOCUTENIBHO LEHTPAIBHBIX OCEH,
IPOXOJAIIMX Yepe3 LEHTP TSHKECTH PacuyeTHOro KOHTYpPA, NMPUHUMAs YCIOBHO LIMPUHY KaXKIOTO
y4acTKa paBHOW €AVHHUIIE.

[TonoxeHne EHTpa TSHKECTH PAcCUE€THOIO KOHTYpa OTHOCUTEIBHO BBHIOPAHHOM OCH OIpeNeNsoT
o ¢popmye

_ZLi-%(¥i)o
2L
rac Li — AJIMHA OTACIIBHOI'O Y4aCTKa PACUCTHOI'O KOHTYpA,

Xi(Yi)o — paccTosiHHUE OT LEHTPOB TSDKECTH OTACNBHBIX YYacTKOB PAcyeTHOTO KOHTYpa 0
BBIOPAHHBIX OCEH.

X(Y)o : (8.99)

IIpu pacyerax NpUHUMAIOT HAMMEHBIIHME 3HAYEHUI MOMEHTOB CONPOTUBICHUS Why 1 Why .
MOMEHT COMPOTUBIICHUSI PACUYETHOTO KOHTypa O€TOHa sl KOJOHH KPYIJIOTO CEeueHHs
OTIPENIETISIOT 10 hopmyie
2
(D +hy)
_ 0
W, =——————,
4
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rae D — auameTp KOJIOHHBI.
8.1.52 3HaueHuss MOMEHTOB COMPOTHBIICHUS TIOMEPEUYHON apMarypbl MpU MPOJABIUBAHUN
Wswxy) B TOM cilydae, KOTJa IOIEpeYHas apMaTypa paclojaokeHa PaBHOMEPHO BJIOJb PACUETHOIO

. h
KOHTYpa IpoaaBJIWBaHuA B IIPCACIaxX 30HbI, I'PAHUIBI KOTOPOU OTCTOAT Ha PaCCTOSAHHUN O B KaXXYIO
2

CTOPOHY OT KOHTypa TmpojaBiuBaHus OeroHa (pucyHok 8.13), TpUHUMAIOT pPaBHBIMH
coorBeTcTBYOMNM 3HAYCHUAM Why 1 Why.

[Ipu pacroyiokeHUH MOMEPEeYHON apMaTypbl B IJIOCKOM 3JIEMEHTE COCPEIOTOYCHHO MO OCSM
IPY30BOM TUIOIIAJKKA, HAMpPUMEpP IO OCH KOJIOHH (KpecTooOpa3HOE pacIoIOKEHUE MONepeIHOn
apMaTyphl B MEPEKPHITUHN ), MOMEHTBI COMTPOTUBIICHHSI TIOTIEPEUHON apMaTyphl OMPEICIISIOT TI0 TEM Ke
MpaBujiaM, YTO ¥ MOMEHTHI COINPOTHUBJICHHS O€TOHA, NMPUHUMAS COOTBETCTBYIOIIYIO (PaKTHUECKYIO
JUIMHY OTPAaHMYEHHOT'O Y4YacTKa PACIOJOKECHHs IMONEPEUYHON apMaTypbl MO pPacYETHOMY KOHTYPY
npoaaBauBaHus Lew 1 Lowy (prcynok 8.11, 2).

PacuyeT NJI0CKOCTHBIX KeJ1e300€TOHHBIX 3J1IEMEHTOB ILUIUT M CTEH IO MMPOYHOCTH

8.1.53 Pacuer 1Mo MpOYHOCTH TUIOCKUX ILTUT MEPEKPHITHH, MOKPBHITHH U (QyHIAMEHTHBIX ILTUT
ClIeyeT MPOU3BOJIUTH KaK pacyeT IUIOCKMX BBIJCICHHBIX JJIEMEHTOB HAa COBMECTHOE JEHCTBHUE
W3rHOAONIMX MOMEHTOB B HAINPABJICHUH B3aUMHO MEPICHIUKYISIPHBIX OCEH W KPYTAIIUX MOMEHTOB,
MPUIIOKECHHBIX TI0 OOKOBBIM CTOPOHAM IUIOCKOTO BBIIICJICHHOTO JJIEMEHTa, a TaKXKe Ha JCHUCTBUE
MPOJOJIBHBIX M TIONEPEYHBIX CHJI, MPUIOXKEHHBIX MO OOKOBBIM CTOPOHAM IUIOCKOTO BBIICIICHHOTO
aneMeHTa (pUcyHok 8.14).

Kpome Toro, mpu onupaHuu MIOCKUX IUIMT HA KOJIOHHBI ClIeyeT MPOU3BOAUTH PAacyeT ITUINT Ha

MpOJaBIMBaHUE Ha JEHCTBHE COCPEAOTOUYEHHBIX HOPMAJbHBIX CHJI U MOMEHTOB corjacHo 8.1.46—
8.1.52.

Oy
‘Js/
0, M, 0, )
N, M.‘); __nv 'y
. v N
1] V' VM f
/ ‘ tl‘\ 9
A
M, x
N/
' 1.0
12

Pucynox 8.14 — Cxema ycuinii, IEMCTBYIOMUX HA BBIJCICHHBINA TUIOCKHUH 3JIEMEHT € IMHUIHOMN IMTAPUHBI

8.1.54 Pacyer mo mpOYHOCTH IIOCKUX TUTUT B OOIIEM ciiydae MPOM3BOIAT IYTEM pa3JeIeHUs
IUIOCKOTO JIEMEHTA Ha OT/EJbHBIE CJIOU CKATOr0 OETOHA U PACTSIHYTOM apMaTypbl M pacyeTa Kax10ro
CJIOSl OTJIENIBHO HA JAEMCTBHE HOPMAJIBHBIX U CABUTAIOLIUX CHUJI B 3TOM CJIO€, ITOJIyYEHHBIX OT JAE€HUCTBUS
M3rHOAIOIMX U KPYTAIIUX MOMEHTOB U HOPMAJIbHBIX CHJI (pUCYHOK 8.15).
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Pucynok 8.15 — Cxema ycuinuii, AeCTBYIOMIMX B OETOHHOM M apMaTypPHOM CJIOSIX BBIJIEIICHHOTO TIOCKOTO
3NIEMEHTA TUTUTHI (YCHIIUS Ha MTPOTHUBOIOIOKHBIX CTOPOHAX YCIOBHO HE ITOKA3aHbI)

PacueTr mnockux 3JIEMEHTOB ILUTUT MOXKET TaKKe IIPONU3BOAUTHCA 0e3 pasaciiCHuA Ha CJIOU OeToHa
n paCTHHYTOﬁ apMaTypbsl Ha COBMECTHOC ﬂeﬁCTBHe I/I3FI/I68.IOIJ_II/IX " KpyTsAIHUX MOMCHTOB U3 YCHOBHﬁ,
OCHOBAHHBIX Ha O606H.[€HHBIX YPaBHCHUAX IIPEACIIBHOI'O PABHOBCCH:

(Myuit —My)- (M y e _My)_Mfy >0, (8.100)
My uie 2 My; (8.101)
Myuit =My; (8.102)
I\/lxy,ult >M Xy (8.103)

rie My, My, Myy — u3rubaromue U KpyTsliMe MOMEHTHI, JEHCTBYIOLIME Ha BbIICICHHBIN
IUIOCKUH 3JICMEHT;
Myutt, Myuit, Myy,uit — IpeieTIbHBIE  M3rHOAONMEe M KPYTSIIUME MOMEHTHI, BOCIHPHUHHMAEMBbIE
TUTOCKUM BBIJICTICHHBIM DJICMEHTOM.
3HaueHHs MpeJeIbHBIX M3TMOaromuX MOMEHTOB My ymMy e cnegyer ompenensate U3 pacdera
HOPMAJIbHBIX CEUEHUH, MEPIEeHIUKYIAPHBIX ocsiM X U Y, IJIOCKOTO BBIJEICHHOTO JJIEMEHTa C
MPOJIOIBHOM apMaTypoit, mapanenbHoi ocsm X u Y, cornmacuo 8.1.1-8.1.13.
3HaueHMs NpPEAEIbHBIX KPYTSAIMX MOMEHTOB CIIEAYET OHpPEAEHsATh MO O0eToHY Mpyur U 10
pacTsIHYTOM mponoabHOM apmaType Msyy uit 0 popmymam:

Myt = 0,1Ryb%h, (8.104)

rae b u h —MeHbIMii 1 0ONBIINIA pa3Mepbl COOTBETCTBEHHO IUIOCKOTO BBIICJICHHOTO JIEMEHTa;
Mxyut = 0,5Rs (A + Ay )y, (8.105)

rie Asx 1 Agy — IIJI0IIaAM ce4eHus MPOIOIbHON apMaTyphl B HaIIpaBaeHU oced X U Y;
ho — pabouast BbICOTA TIOMIEPEYHOTO CEUCHHUS TUTHTHI.

JonyckaeTcss MpUMEHITh U JAPYTU€ METOJbl pacyeTa MO MPOYHOCTH IUIOCKOTO BBIIEIEHHOTO
JJIEeMEHTa, TOJy4YeHHBbIE HA OCHOBE PABHOBECHS BHEUIHUX YCHIWH, JEHCTBYIOIIMX MO OOKOBBIM
CTOpPOHAM BBIJICJICHHOTO 3JIEMEHTa M BHYTPEHHUX YCWJIMM B JMAroHaJbHOM CEYEHHH IUIOCKOTO
BBIZICJICHHOT'O DJIEMEHTA.
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[Ipu peiicTBUM Ha BBIIEICHHBIA IUIOCKUM 3JEMEHT IUIMT TAKXKE MPOJOJBHOM CHIJIBI PacdeT
clielyeT MPOU3BOAUTH KaK ISl BBIIEIEHHOTO MJIOCKOTO 3JIEMEHTa CTeH corjacHo 8.1.57.

8.1.55 Pacuer mIOCKOTrO BBIJICTICHHOTO JJEMEHTAa Ha JCHCTBHE IOIMEPEYHBIX CHJI CIEAYeT
MIPOU3BOJUTH U3 YCIOBUS

Qx Qy
+ <1 8.106
Qx,ult Qy,ult ( )

rae Q m Qy — momepeuHsle  CHJIBI, JEHCTBYIOIIME 110 OOKOBBIM CTOPOHAM  IIIOCKOIO
BBIJICJICHHOTO 3JIEMEHTA,;
Qxuit 1 Qyuit — IpesieNbHbIe  NIONIEPEUHbIe CHJbI, BOCIPHHUMAEMbIE IUIOCKHM BBbIIEIEHHBIM
3JIEMEHTOM.
3HayeHus NPeIEIIbHBIX MMOMEPEYHBIX CHIT OTPEICISIOT 110 hopMyJie

Quit = Qp + Qs (8.107)

rne Qp u Qg — TIpenenbHBIC TMOMEPEYHBIC CHIIbI, BOCIPHHUMAEMbIC COOTBETCTBEHHO OCTOHOM U
MOTIEPEYHON apMaTypoil U onpeenseMble 1o popmynam

Qp = 0,5Ry,bhy ; (8.108)
Qsw = Gswhbo . (8.109)

e (sw — MHTEHCUBHOCTb MTOTIEPEYHOT0 apMUPOBaHUsI, onpenenseMas 1mo gpopmyse (8.59).

8.1.56 Pacyer mo mpoyHOCTH CTEH B OOIIEM CiIy4ae CJeIyeT MPOU3BOJUTH KaK IIOCKUX
BBIICJICHHBIX JJICMEHTOB HA COBMECTHOE JCHCTBHE HOPMAJIbHBIX CHJI, HM3THOAIONIMX MOMEHTOB,
KPYTSAIIAX MOMEHTOB, CIIBUTAIOIIMX CHJI, MOTICPEYHBIX CHJI, TPUIOKEHHBIX 1O OOKOBBIM CTOPOHAM
TIJIOCKOTO BBIICIEHHOTO AJIeMeHTa (PUCYHOK 8.16).
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1.0

Pucynok 8.16 — CxemMa ycuiiuid, IHCTBYIOIINUX HA BbIICICHHBIN IIJIOCKUN 3JIEMEHT €AMHUYHON IIIUPHUHBI CTCHBI
(ycunust Ha IPOTHBOIIOJIOKHBIX CTOPOHAX YCJIOBHO HE MTOKa3aHBI)

8.1.57 Pacuer cTeH B 00mIeM cilydae MPOU3BOJAT IYyTEM pa3JIeICHHsI IIOCKOTO JJIEMEHTa Ha
OTJIEJIbHBIE CIIOM CKATOro OETOHA U PACTAHYTOW apMarypbl U pacueTa KaXkJoro cjos OTIEIbHO Ha
NEeCTBIE HOPMAIBHBIX U CABUTAIOIIUX CHII B 9TOM CJIOE, MOJYYEHHBIX OT JEHCTBHUS M3rHOAIONINX U
KPYTAILIUX MOMEHTOB, OOIINX HOPMATbHBIX U CABUTAIOIINX CHJI.

JlomyckaeTcsi MpOU3BOAUTH pacdyeT Oe3 pasfeNeHus Ha ciou OeTOHa W PacTSHYTOM apMaTypbl
OTJIEIbHO M3 IIJIOCKOCTH CTEHBl Ha COBMECTHOE JEHCTBHE HW3THOAIOIIUX MOMEHTOB, KPYTAILIUX
MOMCHTOB M HOPMAaJIbHBIX CHJI W B IIJIOCKOCTH CTCHBI Ha COBMCCTHOC I[GI\/'ICTBI/IG HOPpMAJIbHBIX H
CABUTAIONTUX CHIL.

Pacuer creHbl B cBOEH IJIOCKOCTH MPOW3BOMST W3 YCIOBUW, OCHOBAaHHBIX Ha OOOOIIEHHBIX
YpaBHEHUSX MPEICTLHOTO PABHOBECHS:

(Nyure = N))(Ny e =Ny )= Ng, > 0; (8.110)
Nyt = Ny; (8.111)
Nyt 2 Ny ; (8.112)
Nyyutt = Nyy (8.113)

rae Ny, Ny 1 Ny — HopMasbHbIE M COBHrarollUe CHibI, AEHCTBYIOHNIME MO0 OOKOBBIM CTOPOHAM
IIJIOCKOT'O BBIZIEJIEHHOTO DJIEMEHTA;
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Nyuits Ny,uit 1 Nyyuit — IpeienbHble  HOPMalbHBIE M CABHIAIOIIUE CHJIBL, BOCIPUHMMAaeMbIe
IJIOCKHUM BBIICTIEHHBIM JIEMEHTOM;
3HaueHus MpelaeabHbIX HOpManbHBIX CHI Nyur u  Nyyrciienyer ompenensars wu3 pacyera
HOPMAJIbHBIX CEYCHUH, MEPNeHIUKYISAPHBIX ocsiM X W Y, IUIOCKOTO BBIJEICHHOTO JJIEMEHTa C
BEPTUKAIBHOW W TOPU3OHTAIBLHON apMaTypoi, napauieabHoi ocsm X u Y, cornacho 8.1.14-8.1.19.
3HaueHMs IPEJEIbHbIX CABUTAIOLIMX CUII CIEAYET ONpenesaTh 10 0eTOHY Npyy uit ¥ IO apMaType
Nsyy,ult IO popMyTam:

Npyuit =0:3Rs Ay (8.114)
rae Ap — pabodast oAb MOMEePEYHOr0 CEUeHUs OETOHA BBIJCICHHOTO IICMEHTA,;

Nsxy,ult =0,5R; (A + Asy) ) (8.115)

rae Asx 1 Asy — IUIOIIAAb CEUYEHMs apMaTyphl B HanpaBiIeHUU oceil X 1 Y B BBIACIEHHOM 3JIEMEHTE.

Pacder W3 TIIOCKOCTH CTEHBI HMPOHM3BOIAT AHAIOTUYHO PACYETY IUIOCKUX IUTUT TEPEKPBITHA,
OTIpeiesisis 3HAYCHUS PEACTbHBIX N3THOAIOIINX MOMEHTOB C YYETOM BIIUSHUS HOPMAJIBHBIX CHII.

JlonmyckaeTcsl IpUMEHSTh M JPYT'He METOJbl pacyeTa MO0 MPOYHOCTH IUIOCKOTO BBIJCICHHOTO
JJIEMEHTA, TOJYYCHHBIE HA OCHOBE PABHOBECHS BHEIIHUX YCWIHMH, NEHCTBYIOMIMX IO OOKOBBIM
CTOpOHAM BBIJICJICHHOTO 3JIEMEHTa, U BHYTPEHHHUX YCHJIMH B MAroHAILHOM CEUYCHHHU BBIICICHHOTO
AIIEMEHTA.

8.1.58 Pacuer 1o npoYHOCTH MJIOCKUX BBIICIICHHBIX JIEMEHTOB CTCH Ha JICHCTBUE MONEPEYHBIX
CHJI CIIelyeT IPOU3BOANTH aHAJIOTHYHO PacyeTy IUINT, HO C YYETOM BIIMSHUS MTPOIOJIBHBIX CHIL.

8.1.59 Pacuer mo TpPEHIMHOCTOHKOCTH IUIUT (MO 0Opa30BaHUIO M PACKPBHITUIO TPEIIUH
HOPMAJIBHBIX K TPOJOJILHOW OCH JJIEMEHTAa), CIEeAyeT IMPOW3BOAWTh Ha JEHCTBHE W3THOAIONINX
MOMEHTOB (0€3 yueTa KpyTSIIMX MOMEHTOB) COTJIaCHO YKa3aHUsM pasjena 8.2.

8.2 Pacuer 3/1eMEHTOB KeJ1e300e TOHHbIX KOHCTPYKLMIA 10 NpeAeIbHBIM COCTOSIHUAM
BTOPOM IpyINbI

O01mme moJI0KeHus

8.2.1 PacyeTsI 1o MpeeIbHBIM COCTOSTHUSIM BTOPOU TPYIIITHI BKITFOYAIOT:

- pacyeT o 00pa30BaHUIO TPEIIHH;

- pacyer 1Mo PacKphITUIO TPEIIHH;

- pacyer 1o aegopmMausM.

8.2.2 Pacuer mo 00pa3oBaHMIO TPEIIMH TMPOU3BOAAT, KOrJa HEOOXOAMMO OO0ECIeYuTh
oTcyTcTBHE TpewuH (4.3), a Takke Kak BCIIOMOTATENIbHBINA MPH pacyeTe M0 PACKPBITUIO TPELIUH U IO
nedopmarusim.

8.2.3 Ilpu pacuere mo 00pa30BaHMIO TPEIIMH B LEISIX MX HEAOMYIIEHUS KOA(PPHUIMEHT
HA/IKHOCTH IO Harpy3ke npuHumaroT v¢>1,0 (kak mpu pacuere mo mpouHoctH). [Ipu pacuere mo
PAaCKpBITHIO TPEeIMH M MO JegopMmanusM (BKJIOYash BCIOMOTATENbHBIA pacyeT 1Mo o0pa30BaHUIO
TPEIINH) TPUHUMAIOT K03 PHUImeHT HameKHOCTH 1o Harpy3ke yi= 1,0.

Pacuer :xe;1€300eTOHHBIX 3JIEMEHTOB 110 00PA30BAHMIO U PACKPBHITHIO TPELIUH

8.2.4 Pacuer xene300€TOHHBIX 3JIEMEHTOB 1O 00Pa30BaHUIO TPEUTUH TPOU3BOIST U3 YCIOBUS
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M > Mg, (8.116)

rae M — u3rubaromuii MOMEHT OT BHELIHEW Harpy3KH OTHOCHUTEIBHO OCH, HOPMAJIbHOM K IJIOCKOCTH
JNEUCTBUSL MOMEHTAa U NPOXOASIIEH dYepe3 LEHTP TSHKECTU IPUBEACHHOIO IONEPEUYHOIO
CEYCHM DJIEMEHTA,
Mere —m3rubaromiuii  MOMEHT, BOCIPHUHMMAEMbli  HOPMAalbHBIM CEUEHMEM 3JEMEHTa IpHU
00pa3oBaHUM TPEIUIWH, ONpeesieMblii o hopmyde (8.121).
JUis IeHTpalibHO-PACTSHYTHIX 3JIEMEHTOB 00pa30BaHUE TPELIMH ONPEAEISIIOT U3 YCIOBUS

N > Ngre, (8.117)

rae N — npojonbHOE pacTAruBaioiee yCuine oT BHEITHEH Harpy3Ku;
Ncrc — IPOJIOJIBHOE paCTITUBAIOIIEE YCUIIME, BOCIPUHUMAEMOE 3JIEMEHTOM IMpH 00pa30BaHUU
TpEeUIrH, onpeaensieMoe coryacHo 8.2.13.

8.2.5 B ciyuasx, koraa BeimosHsiercss ycnoue (8.116) wau (8.117), BBIMONHSAIOT pacyer Mo
PacKpbITUIO TpelmuH. Pacyer kene300eTOHHBIX 3JIEMEHTOB MPOU3BOMAAT MO HEMPOJOIKUTEILHOMY U
POJIOHKUTEITLHOMY PACKPBITHIO TPEIIIHH.

HemnpogomkutensHoe pacKphITHE TPEIIUH OMPEASISIIOT OT COBMECTHOTO JCHCTBHS MTOCTOSTHHBIX
U BPEMCHHBIX (JUTUTCIILHBIX W KPAaTKOBPEMEHHBIX) HArpy30K, MPOJOJDKUTEIBHOE — TOJIBKO OT
MOCTOSIHHBIX M BPEMEHHBIX JUTUTEIbHBIX HArpy30K (4.6).

8.2.6 Pacuer o pacKpbITUIO TPELIUH MPOU3BOIST U3 YCIOBUS

Aere < Agre ylt » (8.118)

IZI€ Acrc — IIUPUHA PACKPBITHS TPEIIMH OT JEHCTBHS BHEIIHEHW HArpys3Ku, OIpeneisemasl COIJIacHO
8.2.7,8.2.15-8.2.17.

Acre,ult — IPEIENIBHO NOMYCTUMAs IIMPUHA PACKPBITHS TPEILUH.

3HaueHUS Acreylt IPUHUMAIOT PABHBIMHU:

a) U3 yCcJIoBUs 00eCIIeYeHHs] COXPaHHOCTH apMaTypbl

knaccoB A240...A600, B500:

0,3 MM — TIpy IPOJOIKUTEILHOM PAaCKPBITUU TPEILINH;

0,4 MM — Ipy HENPOJOJHKUTEIBHOM PACKPBITHH TPEILUH;

knaccoB A800, A1000, B,1200-B,1400, a Takxe knacco K1400, K1450, K1500, K1550, K1650
nuameTpom 12 Mm u 6oree:

0,2 MM — IpH TPOJOJKUTEILHOM PAaCKPBITUH TPELIVH;

0,3 MM — Ipy HENPOAOIHKUTEIBHOM PACKPBITUH TPEILNH;

knaccoB B,1500, Bpl1600, a Takxke kmaccoB K1500, K1550, K1650, K1750, K1850, K1900
IMaMeTpoM MeHee 12MM:

0,1 MM — Ipy IPOTOIKUTEBHOM PACKPBITUH TPELIVH;

0,2 MM — IpH HENTPOAOIKUTEIIBHOM PACKPBITUH TPELIUH;

0) U3 yCJIOBUS OrpaHUYEHHS] TPOHUIIAEMOCTH KOHCTPYKIIUI

0,2 MM — IpH TPOJOJKUTEILHOM PaCKPBITUU TPELIVH;

0,3 MM — Ipy HENPOJOIHKUTEIBHOM PACKPBITUH TPEILHH.

8.2.7 Pacuer xene300€TOHHBIX AJIEMEHTOB CIEAYeT MPOU3BOAUTH 1O MPOJODKUTEIBHOMY M IO
HENPOAOKUTEIHLHOMY PACKPBITHIO HOPMaJIbHBIX TPEIIHH.

HIuprHy IpOAOIIKUTEIBHOIO PACKPBITHSI TPELIMH ONPENENOT 10 (hopMyIie

Aere = Acrel s (8.119)
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a UPUHY HETPOJOIDKUTEIBHOTO PACKPBITUS TPEIIKH — 1o (hopmyIe

Aere = oret +8erc2 ~ 8cre3, (8.120)

rac acrcl—manHa PaACKpBITHUA TPEHIMH OT MIPOAOJIDKUTEIIBHOI'O ,HeﬁCTBHH INOCTOAHHBIX H
BPCMCHHBIX JJIMTCIIbHBIX HAI'PY30K;

@.rcp —IIMPUHA PACKPBITHSA TPEIIUH OT HENPOJOJDKMTEIBHOIO JCHMCTBUS IIOCTOSHHBIX H

BPEMEHHBIX (UIUTEIbHBIX U KPATKOBPEMEHHBIX) HArPYy30K;
Agrc3 —IUIUPUHA PACKPBITHS TPELUIMH OT HENPOJOKUTEIBHOIO JEHCTBUS IOCTOSIHHBIX H

BPCMCHHBIX JJIMTCIIbHBIX HAI'PY30K.
OmnpenesieHHe MOMEHTA 00pPa30BaHUsI TPEUIMH, HOPMAJIBHBIX K MPOJA0JIbHON OCH 3JIeMeHTa

8.2.8 Msrubarouuit MOMEHT Mcrc pu 00pa30BaHUU TPEIIMH B OOIIEM Cilydae ONpeAemsieTcs 1Mo
nedhopMaIrmOHHOW MOJICNH coriacHo 8.2.14.

Jlis 3J€MEHTOB MpPsIMOYIOJbHOIO, TAaBPOBOTO MWJIM [JBYTaBPOBOIO CEUYEHMUsS C apMarypoil,
pacIioyioKeHHON y BepXHEH M HIKHEH rpaHeil, MOMEHT TPELIMHOOOpa30BaHMs C YyU4ETOM HEYNpPYIrHx
nedopMaIuil pacTIHyTOTo O€TOHA JIOITYCKACTCS ONPEACIISATh COTIAacHO yka3aHusam 8.2.10-8.2.12.

8.2.9 Jomyckaercss MOMEHT 0O0pa3oBaHMsS TpEIIMH ONpEAeNsaTh 0e3 ydera Heymnmpyrux
aedopmanuii pactsayroro 6erona no 8.2.11, npunumas B popmyse (8.121) Wy =Wyeq. Eciiu npu 3Tom
ycioBue (8.118) wmmm (8.139) me ymoBieTBOpsieTCs, TO MOMEHT OOpa3oBaHUsA TPEUIUH CJEAYEeT
OIPEeJIeNIATh C YU€TOM HEeYNpyrux aegopmanuil pacTsiHyToro 0eToHa.

8.2.10 MomeHT 00pa3oBaHMs TPEUIMH C YYETOM HEYNpyrux Jedopmanuil pacTsHyToro 0eToHa
OIPEJIENIAIOT B COOTBETCTBUH CO CIIEIYIOUIMMHU MOJOKECHUSIMU:

- cedeHus nocie 1eopMUPOBAHHS OCTAIOTCS TNIOCKUMU;

- JMIOPY HANpPsDKEHUM B C)KaTOM 30HE OETOHA NMPUHUMAIOT TPEYrojdbHOM (OpMBI, Kak JUIst
ynpyroro Tena (pucyHok 8.17);

- JMIOpY HaNpsHKEHUH B PAcTAHYTOM 30HE O€TOHAa MPUHMMAIOT TpamelUeBUAHON (OpPMBI C
HANPSOKCHUSMH, HE TPEBBINAIONIMMA PACYETHBIX 3HAYEHUH COMPOTHBICHHS OETOHA pPACTSHKEHUIO
Rbt,ser;

- OTHOCHUTEJBHYIO Je(opMaIiiio KpaifHero pacTsHyTOro BOJIOKHA O€TOHA MPUHUMAIOT PaBHOW ee
NPEICIBHOMY 3HAYCHHUIO gy [IPY KPATKOBPEMEHHOM JericTBHH HAarpy3ku (8.1.30); mpu 1ByX3HAYHON

smope AedopManmii B cedennu nementa gy = 0,00015;

- HalIpsDKCHHS B apMaType MPUHUMAIOT B 3aBUCHMOCTH OT OTHOCHTEIIBHBIX JIehopManuii KaK Jiis
YIIPYTOTO TeNa.

8.2.11 MomeHT 00Opa3oBaHHS TPEIIHMH C YIETOM HEYNPYyrux jaedopmarnmii pacTsIHYTOro 6eToHa
OTIpeeNstoT 1o popmyre

Mere = Rotser ‘Wpt N -8, (8.121)

riae Wy — ynpyromiacTu4eckuii MOMEHT CONPOTHBIICHHs CEUEHHMs AJIsl KpPAailHEro pacTSHYTOrO
BOJIOKHA OETOHA, OTIPEIeIIEMbIi C y4eTOM moJioskeHui 8.2.10;
ex — PacCTOsSHUE OT TOYKHU MPUIOKEHHUS MpoJosibHOM cuibl N (pacroyio)keHHON B LIEHTpE
TSOKECTH TIPUBEICHHOTO CEUYCHHUS DJIEMEHTA) JI0 SIIPOBOM TOYKH, HAaMOOJIee YIAICHHON OT PacTIHYTOU
30HBI, TPEIIUHOOOPA30BaHNE KOTOPOU MTPOBEPSETCS.

77



CH KP 52-02:2024

B dopmyne (8.121) 3HaK «UTI0C» MPUHUMAIOT MPH CKUMAIOIIEH MpoAoiabHOM cuiie N, «MHUHYC»

— IIPU paCTATUBAIOLICH CUIIE.

O
q

Xy
M

€2 by, ser W2 by

1 — ypoBeHb IIEHTpa TSHKECTH MIPUBECHHOTO MOTIEPEYHOT0 CEUCHUS

Pucynok 8.17 — Cxema HanpsiKeHHO-1e(hOPMHUPOBAHHOTO COCTOSHUSI CEUSHHS DIIEMEHTA MPHU MPOBEPKE
00pa30oBaHMs TPEUIUH P JCHCTBUH W3rHOAOIIEr0 MOMEHTA (@), U3ru0aroIero MOMEHTA U MPOIOJIbHOM CHITBI

()

7 IpsIMOYTOJIBHBIX CEYEHUM Y TaBPOBBIX CEYEHUM C IOJKOW, PACTIOIIOKEHHON B CKATOM 30HE,
3HaueHne Wp 1pu AeHCTBUM MOMEHTa B IIJIOCKOCTH OCH CUMMETPUHU JOIYCKAaeTcsl MPUHHUMATh

paBHbBIM

Wp| :1, 3\Nred y (8122)

rne Wyeg — ynpyruii MOMEHT CONPOTHBIICHHUS TPUBEACHHOTO CEYCHHUS IO PACTSHYTOH 30HE
CEYEHUs, ONIPEAEIIAEMBIN B COOTBETCTBUN C 8.2.12.
8.2.12 MowmenT conpotuBieHust Wyeg 1 pacCTOSHUE e, ONPeNestoT o (hopMynam:

Wheg = ~red . (8.123)
Yt

e, = Vﬁ, (8.124)
Ared

1€ lyeg — MOMEHT WHEPIIMU TPUBEICHHOTO CEUEHHsI DJIEMEHTa OTHOCHUTEIHHO €ro IeHTpa
TSDKECTH, OTIpeIeIsieMbIi o hopmyrie

lpeg =1 +1g-a+1{ - (8.125)

l, Is, I's— MOMEHTBI MHEpLUU ceueHUil OeTOHa, pacTAHYTOM apMaTypbl U CXKaTOH apMarypsl

COOTBETCTBEHHO;
Ared — TIOIIAIB IPUBEACHHOTO TIONIEPEYHOTO CEUSHUS dIIEMEHTa, ompeeseMas mo Gpopmymne

Aeg =A+A -0+ A -a; (8.126)
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oL — K03(pPHUIIUEHT TPUBEIECHUS apMaTyphl K OCTOHY

Es

o=
Ep

A, A, A, —TII0Ia M IOTIEPEYHOT0 CeUeHHs OETOHA, PACTAHYTON M CXKATOH apMaTyphl COOTBETCTBEHHO;
Yt— paccTosiHue OT HanboJee pacTIHYTOro BOJIOKHA OETOHA /10 LEHTPA TSHKECTH MPUBEICHHOTO

IIOIIEPCYHOI'O CCUCHUA DJIEMCHTA

_ St,red

i =
‘ Ared

371€Ch St red — CTATUYCCKUI MOMEHT IUIOIIAIN MPUBEACHHOTO TOMEPEUYHOTO CEYCHHS DJIEMEHTA

OTHOCHUTEIILHO HanboJee pacTIHYTOTrO BOJIOKHA OETOHA.

JHomyckaetcst MoMeHT conpoTuBiaeHUst Wyeq onipeienate 6e3 yuera apMaryphl.

8.2.13 VYcumue Nge mpu 00pa3oBaHMM TPEUIMH B IIEHTPAJIBHO-PACTSIHYTHIX 3JEMEHTax
OIpeNeIIAoT 1o (hopMmyIie

Ncrc = Ared 'Rbt,ser' (8.127)

8.2.14 Omnpenenenre MOMEHTa 00pa30BaHUS TPEIIMH HA OCHOBE HEJIMHEWHOU JeOopMaIlMOHHOMI
MOJICJIA TPOU3BOJAT MUCXOMAsI M3 OOIIMX TOJIOKEHHH, npuBeneHHbIX B 6.1.24 u 8.1.20-8.1.30, HO ¢
y4yeToM paboThl OeTOHa B PACTSIHYTOW 30HE HOPMAIBHOTO CEYEHHUS, OMpPEesIsIeMON auarpammon
COCTOSIHMSL pacTsaHyToro OeToHa corjmacHo 6.1.22. PacdeTHble XapakTEpUCTUKH MaTepHalIOB
MPUHUMAIOT JIs IPEACTBHBIX COCTOSIHHI BTOPOM TPYIIIHI.

3HaueHue Mce ONpEenensioT W3 pEHIeHUs CHUCTEMBbl YpaBHEHMi, MpeacTaBieHHbIX B 8.1.20—
8.1.30, mpuHUMas OTHOCUTENbHYIO JedOpMaIUI0 OETOHA Ehtmax Y PACTAHYTOM T'paHU SJIEMEHTA OT
JeMCTBYS BHEIIHEH Harpy3Ky, paBHOH NpeAeIbHOMY 3HAUEHUI0 OTHOCUTENIBHOU Aegopmaiiui 6eToHa
TIPU PACTSKEHUH Ept ylt, OTIPEEIsieMoMy coriacHo 8.1.30.

Pacuer INUPHHBI PACKPLITHSA TPCIIUH, HOPMAJIBHBIX K l'lpO)IOJIbHOﬁ OCH JdJIEMECHTA

8.2.15 [llupuny pacKpbITHs HOPMAIbHBIX TpelHH Acrej (i=1, 2, 3 — cm. 8.2.7) onpenensior no
bopmyne

Borci = 019293 Vs = Ls, (8.128)
Es

I€ s — HApsDKEHHE B TPOJOJIBHOM PpacTAHYTOM apMaType B HOPMaJlbHOM CEUYEHUHU C
TPELIMHOMN OT COOTBETCTBYIOIIEH BHEIIHEW HArpy3KH, onpeaesnseMoe coriaacHo 8.2.16;

|s— 6a3oBoe (0Oe3 ydera BIMSHUS BHJA TOBEPXHOCTH apMaTypbl) pAcCTOSHHE MEXIy
CMEXHBIMM HOPMaJIbHBIMH TPEIIMHAMH, ONpenensieMoe cornacHo 8.2.17;

Ys — KOOQPUIMEHT, YUUTHIBAIOIINNA  HEPAaBHOMEPHOE pacCHpeleieHHe OTHOCHUTENIbHBIX
nedopMaruii pacTIHYTONH apMaTyphl MEXAY TPEUIMHAMH; JOMYyCKaeTcs MPUHUMATh Kod(hduimueHt
ys = 1; ecniu ipu aToM ycnoBue (8.118) He yIoBIeTBOPSETCS, TO 3HAYCHHUE s CIASAYET ONMPEAEISATD 10
dbopmye (8.138);

@1 — K03 puLneHT, YUUTHIBAIOIIHNHA IPOJOJIKUTENLHOCTD NecTBUS HarpysKu,

MPUHUMAEMBbIil paBHBIM:
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1,0 — mpu HEMPOAOIKUTEITHPHOM JCHCTBUN HATPY3KH;
1,4 — npu n1poAOIKUTEIBLHOM JEHCTBUM HAarpy3KH;
(02 — K03 (UIHUEHT, YIUTHIBAIONIUI POPUIB TPOJOIBHON apMaTypPhl, IPUHUMAEMBINA PAaBHBIM:
0,5 — a1 apMaTypbl IEPUOAUYECKOTO MPOPIIIS U KAHATHOI;
0,8 — nst TIIagKOM apMaTyphI;
(03 — K03 (PULIUEHT, YUUTHIBAIOLIUI XapaKTep HAarpy>KeHUsl, IPUHUMAEMBbIi PaBHBIM:
1,0 — 151 >eMEHTOB U3rnbaeMbIX U BHELIEHTPEHHO CHKAThIX;
1,2 — nu1st pacTAHYTBIX JIEMEHTOB.

8.2.16 3HayeHus HaPSXKEHUSI Og B PACTAHYTON apMaType M3ru0aeMbIX JIEMEHTOB OIPEACTSIOT

o popmyre

:M(ho_yc)

Og |
red

-Olgp, (8129)
rae Ired y yC — MOMCHT 1508 (570) 00405 n BbBICOTA cKaTou 30HBI MMPUBCACHHOT'O MONEpeUYHOIO

CEUCHMsI UIEMEHTA, OIpEesieMble C Y4eTOM IUIOMIaJu CEYEHUs TOJIbKO CKaTOM 30HBI OETOHA,
wiomiaaed CeyeHus pacTSIHyTOM U CXarod apmaTypsl cornacHo 8.2.27, mnpuHuUMas B

COOTBETCTBYIOHIMX (popMynax 3Ha4eHUs KO PUIIMEHTa IPUBEACHHUS apMaTyphl K OETOHY Olgp = Olgj .
s m3rubaembIx 37eMEHTOB Y =X (pucyHok 8.18), rme x — BbICOTa CXaTodl 30HBI OETOHA,

ornpenensgeMas corinacHo 8.2.28 mpu Olgy =0l .

3naueHue kod3(puirienTa npuBeIeHUsI apMaTyphl K OETOHY 01 OMPEACISAIOT 10 hopMye

=— (8.130)

re Epreq — MpuBeeHHBIH MOAYNb JAedopmanuu cxaToro O€TOHa, YYUTHIBAIONIMN HEYNpyTue
nedopMaIuu c:kaToro OETOHA U ONpeAeNsieMblii o Gopmyrie
Ry
N
Epred =——. (8.131)
€p1,red
OTHOCUTENBHYIO TeopMalinio OETOHA €pg reg MPUHUMAIOT paBHOM 0,0015.
JlomyckaeTcst HanpshKEHUE Gs ONPEAEIATh o (hopmyre

o (8.132)

rie Ly —paccTossHHE OT IIGHTpa TSDKECTH PACTSHYTOH apMaTypsl 10 TOYKH TPUIOKEHUS

PaBHOJEHCTBYIOIIEH YCHIIMM B CKATOM 30HE DJIEMEHTA.
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1- YPOBCHb LCHTPA TAKECTH NMPUBCACHHOI'O MONCPEYHOTO CCYCHUA

Pucynok 8.18 — Cxema HanpsiKeHHO-e(hOPMUPOBAHHOT'O COCTOSIHHS JIEMEHTA C TPEIMHAMH TIPH JeHCTBUA
n3rubaroIero MoMeHra (a, 0), U3rudaroIEero MOMEHTa M POJI0JILHOM CUITHI (B)

st BJeMEHTOB MPSIMOYTOJIBHOTO TOTEPEYHOTO CEUeHUs MpH OTCYTCTBUHM (Wi 0e3 ydera)

C)KaToil apMaTyphl 3HAUEHUE g OMPEIEINAIOT 10 hopMyie

Zo,=hy——. (8.133)

Jlig 371eMEHTOB NPSMOYTOJIbHOTO, TaBPOBOTO (C IMOJIKOW B CXaToM 30HE) W JIBYTaBPOBOTO
TOTIEPEYHOT0 CeYeHNs JOMyCcKaeTcst 3uadenne L npurnmats paabiv 0, 8Ny .

[lpu neiictun w3rubaromero Momenta M u mpomonbroit cumet N Hampsbkenne Gg B

PACTSHYTO# apMaType OIpeIeNsIoT Mo Gopmysie

M (hO B yc) + N
Ired Ared

rac Ared y yC — [JIom@aab MpUBCACHHOTO MONICPEYHOI'0 CCUYCHUA 3JICMCHTA U PACCTOAHUC OT HanOoee

Cg = “Olgp (8.134)

C)KaTOTO BOJIOKHAa OETOHA J10 LEHTpa TSKECTH MPUBEICHHOIO CEUEHUSs, ONpejesieMble M0 00IuM
IIpaBrJIaM pacdye€Ta rcOMCTPUYCCKUX XaPAKTCPUCTHUK CeUeHUM YIIPYTrux 3JIEMCHTOB C YUETOM ILIOIIaan
CEYCHMS TOJILKO C)KaTOW 30HBI OETOHA, MJIOIIA e CeYSHUST PACTIHYTONW U C)KaTON apMaTyphbl COTIIACHO

8.2.28, npunnmMas ko3P puLMeHT MpUBEICHHUS apMaTyphbl K 6eToHy Olgq .

JlomyckaeTcst HanpsbkeHHe Gg ONpPeeNsTh Mo hopMyIe

N (e, +z.)

S—*7S

Oy =——>—3% (8.135)
As "L

I es — PaCCTOSIHUE OT I1IEHTPAa TSHKECTH PACTAHYTOM apMaTrypbl O TOYKHA TMPUIIOKEHUS

MPOJOJBHOM criibl N ¢ y4eTOM SKCLEHTPUCUTETA, PABHOTO M
N
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J1s 37IeMEeHTOB NPSMOYTOJIBHOTO CEUYEHUS MPH OTCYTCTBUM (MM 0e3 ydeTa) CKaToil apMaTypbl
3HayeHue Zg Jomnyckaercs onpenensaTs 1o ¢opmyse (8.133), B KoTopoil X, — BbICOTa CKaTOW 30HBI
OCTOHa C Yy4YEeTOM BIMSHUSA TPOJOJBLHONW CHJIBI, ompesensemas corjacHo 8.2.28, npuHHMas
K03((ULMEHT NPUBEIECHNUS apMaTyphl K OETOHY Olgy = Olgq .

Jis 31eMeHTOB HPSIMOYTOJIBHOTO, TaBPOBOTO (C MOJIKOW B CXATOW 30HE) U JIBYTaBPOBOTO
TIOTIEPEYHOTO CEUEHHMs JIOIYCKAETCS 3HaueHne Zg npunumarts pasasiv 0, 7Ny .

B dpopmynax (8.134) u (8.135) 3HaK «WII0C» MPUHUMAIOT MIPH PACTATHBAIOIICH, a 3HAK «MUHYC»
MIPY CKUMAIOILEH MPOJ0JIbHOM CHUIIE.

HampsokeHus 65 He JOKHBI TPEBBIIATH Rg ser-

8.2.17 3naueHus 0a30BOT0 PaCcCTOSHUSA MEXKAY TpelnnHamu |s onpenenstor o popmysie

g = o,s-ﬁ-dS (8.136)
A

u npuauMaiot He MeHee 10 ds u 10 cm u He 6onee 40ds 1 40 cM;
r/1e Ap; — TUIOIIA/(b CEUYCHUS PACTSIHYTOTO OCTOHA,;
As — TUIOIIAIh CEUCHUS PACTSIHYTON apMaTyphI;

ds — HOMHHAJIBHBIH JHAMETpP apMaTypBhl.

3naueHust Apt OPEIEISIIOT IO BBICOTE PACTSAHYTON 30HBI OETOHA X, HCIIONB3Yys MpaBUiia pacueTa
MOMeHTa 00pa3oBaHMs TpelrH corjacHo 8.2.8 — 8.2.14.

B mob6om cnyuyae 3HaueHue Api IPUHUMAIOT PaBHBIM IUIOLIAAM CEYEHHS TPU €€ BBICOTE B
npezenax He MeHee 2a u He 6oee 0,5h .

8.2.18 3naueHus kodhHUIIMEHTA YsOMPEIEISIFOT IO (hopMYyJIe

s =1-0,8. 259 (8.137)
Os
TJI€ O crc — HAIPSDKCHUE B MPOJOIBHON PACTSIHYTOH apMaType B CEYEHHH C TPEIIMHON cpa3y Iocie
o0pa30BaHUsl HOPMAaJbHBIX TpEIIUH, ompenensemoe no 8.2.16, mpuHHUMas B COOTBETCTBYIOIIMX
dopmynax 3HaueHUst M=Meyc;
Os — TO e, IPH ACHCTBUU pacCMaTPHBAaEMON Harpy3KH.
Jnis m3rubaemMblX SJIEMEHTOB 3HaueHHe Kod((UIMEeHTa Vs JIOMYCKAaeTCsl ONpeneNsiTh IO

bopmyne
M
Y =1—O,8-f , (8.138)
rae Mcconpenensror o popmyne (8.121).

Pacuer 3/1eMeHTOB 7KeJ1e300€TOHHBIX KOHCTPYKIUIA 10 AepopManusim

8.2.19 Pacuer 51eMEHTOB >KEJIE300€TOHHBIX KOHCTPYKIHH MO aedopManusM MPOU3BOAIT C
YUETOM JKCILTyaTallMOHHBIX TPEOOBAHUH, MPEABSIBIAEMbIX K KOHCTPYKIIHSM.

Pacder o medopmanusm cieryeT mpou3BOINTE Ha JICHCTBUE:

- IIOCTOSTHHBIX, BPEMEHHBIX JUTUTEIFHBIX H KPATKOBPEMEHHBIX HAarpy30K (4.6) Mpu OrpaHu4YeHUN
negopManuii TEXHOJIOTUIECKUMHU TN KOHCTPYKTUBHBIMHU TPEOOBAHUSMU;
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- TIOCTOSIHHBIX M BPEMEHHBIX [UIMTEJIBHBIX HAarpy3oKk NpU OrpaHUYeHUH Jedopmanuit
ACTETUYECKUMU TPEOOBAHHUSIMHU.

8.2.20 3HaueHHWS TpPENEIBHO IOMYCTHMBIX Jaedopmanuii 3JEMEHTOB MPUHUMAIOT COTJIACHO
CHull 2.01.07 n HOpMaTUBHBIM JOKYMEHTaM HAa KOHKPETHBIE BUJIbl KOHCTPYKLIUH.

Pacuer ’kes1e300eTOHHBIX 3JIEMEHTOB 10 MPOrudéam

8.2.21 Pacuer xene300€TOHHBIX 3JIEMEHTOB 10 MPOTHOaM MPOU3BOIAT U3 YCIOBUS
f<fu, (8.139)

rie f — nporuo sxene300eTOHHOTO AJIEMEHTa OT JACHCTBHUS BHEIIHEH HATrpy3KU;
fult — 3HaYEHUE NPEIETBHO AOMYCTUMOIO MPOruda Keae300eTOHHOTO JICMEHTA.

[TporuOsr >xene300eTOHHBIX KOHCTPYKIHH ONpPEAEISIOT M0 OOMIMM IpaBUiIaM CTPOUTEIHHOM
MEXaHHKHA B 3aBHCUMOCTU OT M3THOHBIX, CABUTOBBIX M OCEBBHIX Ae()OPMALMOHHBIX XapaKTEPHCTHK
’KeJe300eTOHHOT0 AJIEMEHTA B CEUCHHSIX 10 €ro [UIMHE (KPUBU3H, YIJIOB CABUTA H T. 1.).

B Tex cimy4asx, korja mporuobl jKele300€TOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHCAT OT M3THOHBIX
nedopmanuii, 3HaUCHHUS IPOTHOOB OMPEIEISAIOT M0 KECTKOCTHBIM XapaKTEpUCTUKAM COrJIacHO §8.2.22
n8.2.31.

8.2.22 Jlns m3rubaemMbIX SJIEMEHTOB TOCTOSHHOTO MO JUTMHE JIEMEHTa CEYeHUsl 0e3 TPeUIrH
MPOTHUOBI OMPENETSAIOT M0 OOIIMM MPaBUJIaM CTPOUTEIHLHON MEXaHUKH C UCIOJIb30BAHUEM YKECTKOCTHU
MONIEPEUHBIX CEUCHUM, onpenensieMoit mo gopmyie (8.143).

OmnpenesieHne KPUBU3HBI KeJ1e300€ TOHHBIX 3JIEMEHTOB

8.2.23 KpuBu3Hy u3ru0aeMbIX, BHEIIECHTPEHHO CXKaThIX M BHEIICHTPEHHO PACTSIHYTHIX JJIEMEHTOB
JUTSI BBIYMCTIEHUS UX TIPOTHOOB OTNPEACIISIOT:

a) TS DJIEMEHTOB WJIM YYaCTKOB AJIEMEHTA, TJIe B PACTSAHYTOM 30HE HE 00pa3yrOTCsi HOpMaIbHbBIE
K MPOJOJBLHOM OCH TPEIINHBI, coraacHo 8.2.24, 8.2.26;

0) /Uil SJIEMEHTOB WJIM YYacTKOB D3JIEMEHTA, TJ€ B PACTAHYTOM 30HE HMMEIOTCS TPEIIWHBI,
cornacHo 8.2.24, 8.2.25 u 8.2.27.

DneMeHThl WIM YYacTKH DJJEMEHTOB pacCMaTpUBAIOT 0€3 TpeluH, €CIU TPEelIMHbl He
o0pa3yroTcs [T. e. ycnoBue (8.116) He BBINONHSIETCS | MPU TSHCTBUU MOJHOW HArpy3KH, BKIIIOUYAOIIEH
MIOCTOSIHHYIO, BPEMEHHYIO JJIUTEIbHYIO U KPATKOBPEMEHHYIO Harpy3KH.

KpuBuzHy xene300€TOHHBIX JIEMEHTOB C TPEIIMHAMU B 0€3 TPEIIMH MOXKHO TaK)Ke OMpPenesiTh
Ha OCHOBE J1ehopMallMOHHON MO/IeNH coryiacHo 8.2.32.

8.2.24 TlonHy!0 KpWBH3HY M3rH0aeMbIX, BHEIICHTPECHHO CXKAThIX W BHEICHTPEHHO PACTSIHYTHIX
AJIEMEHTOB OIpPEAENAIOT 0 popmynam:

JUIS y9aCTKOB 0€3 TPEIINH B PaCTSIHYTOM 30HE

== 2] 4|2 (8.140)

(1) (1) ,(1). @141
ro\r) \r), (r)g
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B dopmyne (8.140):
1) (1 .
~|,|=| —KpUBU3HBI COOTBETCTBEHHO OT HENPOAOJDKUTEIBHOIO JCUCTBHS KPaTKOBPEMEHHBIX
P\
Harpy30K M OT HPOJOJDKUTEIBHOTO JEHCTBUS IMOCTOSHHBIX M BPEMEHHBIX JUTMTEIBHBIX
Harpys3ox.

B dopmyne (8.141):

1 o .
(— —KpPHUBHU3HA OT HEIMIPOAOJLKUTCIBHOI0 JCHCTBHUA BCEHM HAIpy3KH, HA KOTOPYIO ITPOMU3BOAAT pacyeT
r
1

1o ehopMarusM;

1
— | —KpUBU3HA OT HENPOJOJDKUTEIBHOTO JIEUCTBHUS TOCTOSIHHBIX M BPEMEHHBIX JJIUTEIBHBIX
)y
Harpys3ok;
1 y
— | —“KpUBH3HA OT MPOJAOHKUTEIILHOTO IEUCTBUS OCTOSHHBIX U BPEMEHHBIX JUTUTEIbHBIX HAIPY30K.
rs
1 1 1
KpuBusuel | = |, |- | W | — | omnpenensroT corjiiacHo 8.2.25.
rjy \Ij; \I'Js

8.2.25 KpuBu3Hy 3KejIe300€TOHHBIX JJIEMEHTOB 1 oT IIGIZCTBPISI COOTBCTCTB KX Harpy3okK
y y
r

(8.2.24) onpenenstor o popmyre

i_M, (8.142)
r D

rae M — u3rubaronmii  MOMEHT OT BHEIIHEeH Harpy3kd (C y4eTOM MOMEHTa OT MPOAOIbHOU
cuibl N) OTHOCUTENBHO OCH, HOPMAJTBHOM TUIOCKOCTH JCHCTBHUSI U3THOAIOIIErO MOMEHTa U
MIPOXOJISIIEH Yepe3 MEHTP TSHKECTH MPUBEICHHOTO MOMEPEYHOT0 CEUEHUS DIIEMEHTA,;

D — uzrubnas KECTKOCTh MPUBEJAECHHOTO MOIMEPEYHOT O CEUYEHUs AJIEMEHTA,
omnpenensieMas 1o popmyrie

D=Eylreq | (8.143)

rae Ep; — Momynme  nmedopmanmm  ckatoro  O€TOHA,  ONMpeneinsieMblii B 3aBHCHMOCTH  OT
IPOIOJDKUTEIHFHOCTH JCWCTBUS HATPY3KHU M C YIETOM HAJUYHUS WIIM OTCYTCTBHS TPEIIHH;
lred — MOMEHT WHEPUIMHU TPUBEICHHOTO TOMEPEYHOTO CEUSHHsI OTHOCHUTEIFHO €ro IIEHTPa TKECTH,
IpeeNsIeMbIN ¢ YIeTOM HAJTUYUS WIIK OTCYTCTBHSI TPEIIHH.

3navyeHuss moayna aedopmanuu 6etoHa Epy M1 MOMEHTa MHEPLUUHU NMPHUBEIECHHOTO CEYEHUS |req
JUIS DJIEMEHTOB 0€3 TpellMH B PAcTSHYTOH 30HE M C TpelMHaMH ompeaesstoT mo 8.2.26 u 8.2.27
COOTBETCTBEHHO.

7KecTKOCTD Kej1e300€ TOHHOI'0 3JIEMEHTA HA yYacTKe 0e3 TPpelldH B PaCTSIHYTOM 30He
8.2.26 JKectkocTh kene300eToHHOTO 37eMeHTa D Ha ydacTke 0e3 TpemuH ONpEeesFoT I10
dbopmyre (8.143).

MomeHT 50:(5]0)00505¢ |red MNPUBCACHHOI'O0 MOICPCUYHOIO0 CCYCHHA JJICMCHTA OTHOCUTCIIBHO CIro
OCHTpA TSXKECTU OIPCACIIAIOT KakK IJid CINIONIHOIO TEjIa I10 06H_[I/IM npaBujiaM COIIPOTUBJICHUSA
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VIOPYTUX DJIEMEHTOB C YYETOM BCEH IUIOMIAM CeYeHHs OETOHA W IUJIOMIaiel CEYeHUS apMaTyphl C
K02 (hPUIMEeHTOM IPUBEACHHS apMaTyphl K OETOHY QL.

lieg =1 +1g-0+1] -a, (8.144)

rae | — MoMeHT wuHepHuu OETOHHOTO CEYEHHS OTHOCHTEIBHO IICHTpa TSHKECTH MPUBEIACHHOTO
MOTIEPEYHOTO CEUCHUS DIIEMEHTA;
ls, I's — MOMEHTBI HWHEpUMH IUIOHIAZACH CEUEHHUS] COOTBETCTBEHHO pACTSIHYTOM M CXKaToi
apMaTypbl OTHOCUTEIHHO IIEHTPA TSHKECTU MPUBEICHHOTO MOMEPEYHOTO CEYCHHUS DJIEMEHTA;
o — Ko pumeHT npuBeACHUS apMaTyphl K OETOHY

E
o =S

== (8.145)
B

3nauenue | ompeaensroT MO OOIIMM IpaBHJIaM pacueTa T'€OMETPUYECKUX XapaKTEePUCTHK
CEUEHUH YIPYTuX 3JIEMEHTOB.

JlonyckaeTcst onpeneisiTh MOMEHT UHEpLUH |lreq O3 yueTa apmaTypsl.

3navyenus Moayis nedopmanuu 6erona B popmynax (8.143), (8.145) npuHUMaIOT paBHBIMU:
IIPY HEMIPOJOJIKUTEILHOM JIEHCTBUU HArpy3Ku

Ebl = 0, 85 Eb ; (8146)
IIpH IPOAOJIKUTCIIBHOM IIGIZCTBPIH HarpyskKu
Ey

Ep1 = Ep. = Tropo
,Cr

(8.147)

IZIe Qpcr — MPUHUMAIOT 110 Tabuuue 6.12.
ZKecTKOCTB KeJ1e300€TOHHOI0 3JIEMEHTAa HA YYACTKe C TPeIIMHAMH B PACTSIHYTOH 30He

8.2.27 JKecTKoCTh KeJIe300€TOHHOTO 3JIEMEHTa Ha YYacTKax C TPeUIMHAMH B PACTSAHYTOH 30HE
OTIPEETISIOT C YYETOM CIEIYIOIINX TOJIOKEHUH:

cedeHus nocie 1eopMUpOBaHUS OCTAIOTCS TUIOCKUMU;

HaMpsKEeHUs B OETOHE CXKAaTOM 30HBI ONPEENSIOT Kak JAJis YIIPYroro Tena;

paboTy pacTSIHYyTOro O€TOHA B CEYCHHH C HOPMAIBHON TPEIIMHON HE YUUTHIBAIOT;

paboTy pacTsHyTOro OETOHa Ha ydYacTKe MEXIy CMEKHBIMH HOPMAIBHBIMH TPEIIHMHAMU
YUUTBHIBAIOT OCPEAICTBOM KOIPHUIIUEHTA Y.

KectkocTh xene300eToHHOTO AieMeHTa D Ha ydacTkax ¢ TpenmHaMu OnpenessitoT mo Gpopmyie
(8.143) m npuaUMarOT He O0Jee )KECTKOCTH 0€3 TPelTuH.

3HaueHuss Momyns aedopmammm cxkaroro OeroHa Epy NpUHUMAIOT paBHBIMU 3HAUYEHUSM
MPUBEACHHOTO MOAYNs nedopmaruu Epreq , ompenensembiM mo dopmyne (6.9) mpu pacdeTHBIX
compoTuBlieHUs] OeToHa Rpgser IS COOTBETCTBYIOIIMX HArpy3oK (HEMPOJOKUTEIBLHOTO U
MPOJIOIKUTENLHOTO JIEHCTBUSA).

MoOMEHT WHEepIHMH TPHUBEACHHOTO IOMEPEYHOTO CEUEHHUs JJIeMEHTa lreg OTHOCHTENHHO €ro
IIEHTPA TSHKECTH OINPEACISIOT 10 OOIIMM TMPaBHJIAM COINPOTUBIICHUS YIPYTHX 3JIEMEHTOB C YYETOM
IJIOMIAIM CEYCHHS OETOHAa TOJIBKO CKAaTOM 30HBI, IUIOMIANCH CEUEHHUsS CXKATOW apMaTyphl C
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K03 PHUIIMEHTOM MPHUBEACHHUS apMaTypbl K OCTOHY 051 U PACTSIHYTOH apMaTypsl ¢ Ko3dduuueHToM
NPUBEICHUS apMaTyphI K OETOHY 0 110 (popmyrie

lreg = lp+ 1505 +1g -0ty (8.148)

rae Iy, |5, | é — MOMEHTHl HMHEpPIUH IUIOMAZCH CEYCHHS COOTBETCTBEHHO CXKATOH 30HBI
0eTOHa, pacTSAHYTOW M C)KAaTOW apMaTypbl OTHOCHUTEIILHO IICHTPA TSHKECTU MPHBEICHHOTO 0e3 yueTa
0eTOHA PACTSHYTOW 30HBI IIONEPEYHOTO CEYCHUSI.

Bmauenns |y u |y onpemensior mo oGIMM MPAaBHIAM CONPOTHBICHHS MATEPHANOB, IPHHIMAS
paccTossHME OT HaumOoJee C)KaToro BOJIOKHA OEToOHa /0 IIGHTpa TSDKECTH IPHBEICHHOTO (C
koddunmentamu npuseneHuss Ogg u Ogy ) momepeyHoro ceueHusi 6e3 ydera OeToHA pacTAHYTOU
30HBI (pucyHOK 8.19); 15 n3rudaeMpIX JIEMEHTOB

Yem= Xm ,
i€ Xm — CPE/IHSS BBICOTA CYKATOM 30HBI OETOHA, YUMTHIBAIONIAS BIMSAHUE PAOOTHl PACTSIHYTOTO
OeTOoHa MEXy TpEUTMHAMU U ompeesnsieMas coryiacHo 8.2.28 (pucyHnok 8.19).
SHauenns lp u Yoy ompenensior 1O OOIMM IIpaBMIAM pAcueTa TeOMETPUUYECKHX

XapaKTEPUCTHK CEYCHUHN YIPYTUX JIEMEHTOB.
3HavyeHus K03(pPUIMEHTOB MPUBEACHUS apMaTyPhl K OETOHY a1 U (s OnpeaenstoT mo 8.2.30.
8.2.28 Jlns m3rmbaeMbIX SJIEMEHTOB IOJIOKEHUE HEHUTPaTbHOW OCH (CpemHsIsl BBICOTA CHKATOM
30HBI OETOHA) ONPEENAIOT U3 YpaBHEHUS

Spo = 0lsp " Sgp — 0Ly * Sgp (8.149)

' o
rac Sbo, SSO n SSO — CTaTUYCCKUC MOMCHTBI COOTBCTCTBCHHO CXKATOM 30HBbI 6CTOH8.,

PACTSHYTOM M CKaTON apMaTypbl OTHOCUTEIIBHO HEUTPAIIBHON OCH.
1 mpsAMOYTOJIBHBIX CEYEHHMM TOJBKO C pACTAHYTOM apMaTypod BBICOTY CKAaTOW 30HBI
OTPENIETSIOT 1Mo hopmyIie

Xm = hg \/(Hs 'asz)z +2g - 0gp —Hg O |, (8.150)

rae Mg =L.
b-hy

Jns mpsMOYTONBHBIX CEYEHHM C PACTAHYTOM M C)KATOM apMaTypod BBICOTY C)KaTOW 30HBI
OTIPENIETISIOT 1Mo hopmyIie

. 2 . a .
Xm = hO (!"lsasz + “sasl) + 2 Msasz +“sasl h_ _(MSaSZ +“sasl) , (8.151)
rae Mg :QAST_
0
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JUia TaBpOBBIX (C IOJIKOW B C)KAaTOM 30HE) M JBYTABPOBBIX CEUEHUN BBICOTY C)KATOM 30HBI
OTIpeCTSIOT 10 (hopmyIie

! ’ 2 ’ a" ! hfr ! ’
Xm = hy (Hsa52 +Hg Qg + Uy ) +2| HgOlgp + Mg OleE"‘Hf E _(Hsa52+us Ogp+ Uy ) , (8.152)

o

A’f — IJIOIIAAb CEUCHHS CBECOB CXKATOM MOJIKH.

rac H,f =

Ao £, Lo FS Y R

i

‘I: ; L/L"U”" (o o - P

[
Aa 4

1- YPOBEHb LCHTPA TAKECTHU IIPUBCACHHOI'O 0e3 ydera paCTﬂHyTOﬁ 30HBI OETOHA NONEepeYHOT 0 CCYCHUA

Pucynok 8.19 — [IpuBeeHHOE MoMepeyHOe cedeHue (a) U cXxeMa HanpshKeHHO-Je(GOPMUPOBAHHOTO COCTOSHHUS
3JieMeHTa ¢ TpeuuHamu (0) 1js pacdera ero 1o aehopMaIisaM MpH JIeHCTBUYM U3THOA0IIEro MOMEHTA

JI71s1 BHELIEHTPEHHO CKaThIX M BHELICHTPEHHO PACTSAHYTBIX 3JIEMEHTOB ITOJIOKEHHE HEUTPAIBHON
ocH (BBICOTY CKaTOM 30HBI) ONPENETSAIOT U3 YpaBHEHUS

!
o + 0l +a, 1

Yy =

= : . (8.153)
Spo 0S¢0 — Osy S

Trac yN — pacCTodHuC OT HeﬁTpaﬂLHOﬁ OCHh OO0 TOYKHU IIPUIIOKCHUA HpOI[O.HBHOfI CHJIBI N,

o M
OTCTOSIICHU OT HECHTPA TAXKCCTU IMOJIHOTO CCUCHUSA (663 yacTa TpeH.[I/IH) Ha paCCTOsHUC €y = — ;
N

lbos 150 150 Spos Ss0r Sgg — MOMEHTBI ~ MHEPIMHM M CTaTHYECKHME  MOMEHTBI ~ COOTBETCTBEHHO

C)KaToN 30HBI OTOHA, PACTAHYTOM U CXKAaTON apMaTypbl OTHOCUTEIBHO HEUTPAJIHLHON OCH.
Jlomyckaercst i 3JIEMEHTOB MPSAMOYTOJIBHOIO CEUYEHMs BBICOTY C)KAaTOM 30HBI IIPU ACHCTBUU
usrubaromux MomentoB M u ipostoseHoit cuitel N ompesienstes mo gpopmyiie

Ired'N

Xm:XMi ,
Areg - M

(8.154)
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rzie X) —BBICOTa C)KATOM 30HBI M3rH0AEMOr0 AJIEMEHTa, onpeaesemas mo Gopmyiam (8.149)—(8.152);

I red ! Ared — MOMCHT 50:(50000505¢ n omajab IMPUBEACHHOI'O IIOIIEPEUYHOTO CCUCHUA,

oTpenieNsieMble IS TIOJTHOTO cedueHus (0e3 yyeTa TpemyH).

3HaueHUs] TEOMETPUUYECKUX XAPAKTEPUCTUK CEUEHUS OJJIEMEHTa OMPEICNAIOT IO OO0muM
MpaBUjIaM pacuera CeYeHUs YIPyTrux 3J1€MEHTOB.

B ¢opmyne (8.154) 3HaK «mwIOc» MPUHUMAIOT TpPU CKUMAIOMIEH, a 3HAK «MUHYC» IIpH
pacTAruBaIoNIC MPOAOILHON CHIIE.

8.2.29 JKecTtkocTh M3ruOAEMBIX KEJIE300€TOHHBIX 3JEMEHTOB JOMYCKACTCS OMPEEiATh 10

dbopmyie
D= Es,red Asz(ho _Xm) ) (8.155)

rae Z —pacCTOosHHE OT IIEHTpa THKECTH PACTIHYTOM apMaTypbl JI0 TOYKH MPUIIOKCHHS
PaBHOACHCTBYIOLIEH YCUIIUNA B CKATOM 30HE.

Jl71st 51IeMeHTOB MPSMOYTOJILHOTO CEYEHUS MPHU OTCYTCTBHH (WM Oe3 ydeTa) C:KaTol apMaTypbl
3HaueHue Z ompeAenstor mo Gpopmysie

1
Z = ho —§ Xm - (8156)

Jis 3eMeHTOB MIPSIMOYTOJILHOTO, TaBPOBOTO (C MOJIKOW B CXATOW 30HE) U JIBYTaBPOBOTO
TIOTIEPEYHBIX CEUeHMI 3Hauenne Z nomyckaercs npunumars pasasiv 0,8hy .

8.2.30 3naueHus K03(h(HUIIMEHTOB NPUBEIEHHUS apMaTyphl K OETOHY IPUHUMAIOT PaBHBIMU:
JUISL C)KaTOU apMaTypbl

E
Og =—— (8.157)
Eb,red
JUISL pacTSHYTOM apMaTypsl
E
agy =>4, (8.158)
Eb,red

rae Epreg — mMpuBeneHHBId  MOAYIH  AepopManuM  CKATOro  OETOHA,  ONpEeAeNsieMbId IO
dbopmyre (6.9) mpu HEMPOAOHKUTEIPHOM M MPOIOJDKATEILHOM JIEHCTBUM HArpy3kH, 3aMmeHsst Ry, Ha
Rb,ser;

Esred — IpUBeNeHHBI  MOAyNb AeQopMallil  PAcTSHYTOW apMaTypbl, ONpeAeNsieMblii ¢
YUETOM BIIUSHUSA PabOTHI PACTIHYTOrO OETOHA MEKIY TPEIMHAME 10 (hopMyIie

E
s,red ==, (8.159)

S

E

3HaueHus ko3 duimeHTa ¢ onpeaenstor no gopmyse (8.138).

JomyckaeTcs npuHUMATh Ys=1 U, crieqoBarenbHo, Og =0g. [Tpu aTom, ecnu ycnosue (8.139) He

YJIOBJIETBOPSIETCS, pacueT MPOM3BOJAT C ydyeToM Kod(h(duIMeHTa \s, onpenenseMoro mo Qopmyse

(8.138).
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8.2.31 IlporuObl Xene300€TOHHBIX HJIEMEHTOB MOXKHO OIpPENeNATh M0 OOIIMM IpaBHiIaM

1

CTpOHTCJIbHOfI MCXAaHUKH C HCIIOJIBb30BAaHUCM BMCCTO KPUBHU3HBLI | — | HCIIOCPECACTBCHHO HA3rHOHBIX
r

KECTKOCTHBIX XapakTepucTuk D myTem 3amMeHbl ynpyrux M3ruOHbIX Xapaktepuctuk El B pacueTHbpIx
3aBHCUMOCTSIX Ha XapakTepucTuku D, Beruucisemsie o ¢popmynam, IpuBeaAeHHBIM B 8.2.25 u §8.2.29.

[Ipu coBMECTHOM JEHCTBHM KpPAaTKOBPEMEHHOH M JJIUTEIBHONM HArpy3oK IIOJHBIA MPOrud
3JIEMEHTOB 0€3 TpEeIIMH M C TPEUIMHAMU B PACTAHYTOM 30HE OINPENEeNSIIOT MyTeM CYMMHPOBAHUS
IPOruOOB OT COOTBETCTBYIOILMX HAarpy3oK IO aHAJOTMM C CyMMHpPOBaHHEM KpHUBM3HBI o 8.2.24,
IIPUHUMAs] KECTKOCTHBIE XapaKTEepUCTUKU D B 3aBUCHMOCTH OT yKa3aHHOH B 3TOM IyHKTE IPUHATON
IIPOJOJDKUTEIBHOCTH JEUCTBHSI pACCMATPUBAEMOM HArPy3KH.

JlonmyckaeTcsl IpH ONpPEAETICHUN >KECTKOCTHBIX XapaKTepUCTHUK D 37eMeHTOB ¢ TpeluHamMH B
pacTsHyTOM 30He HpUHUMaTh Ko3pduuueHT Ys=1. B 3TOM ciyyae nmpu COBMECTHOM JeHcTBUU
KpPaTKOBPEMEHHOW M JJIUTEIHHON HArpy30K IOJHBIH MPOrud M3ruOaeMbpIX 3JIEMEHTOB C TPEUIMHAMHU
OIpEeNeNIAI0T IyTeM CYyMMHUPOBAHUS MPOrMOOB OT HENPOJOHKUTEILHOTO AEHCTBUS KPAaTKOBPEMEHHOM
Harpy3kd M OT NPOJOJDKUTENBHOIO IEHCTBUS [UIMTEIBHOW HArPY3KM C Y4ETOM COOTBETCTBYIOLIMX
3HA4YEeHUH KECTKOCTHBIX XapakTepucTHk D, T. e. mog00HO TOMy, KaK 3TO MPHUHSTO AJIS 3JIEMEHTOB 0e3
TPEILHUH.

OnpenesieHne KPUBU3HBI JKeJ1€300€TOHHBIX 3JIEMEHTOB HA OCHOBE HeJIMHeHO
aegopMaAMOHHON MO/1eJIH

8.2.32 [lonHyto KpUBU3HY KeJIe300€TOHHBIX 3JIEMEHTOB Ha y4acTKax 0e3 TpEIlrH B pacTAHYTOM
30He ceueHus ompeaesstoT no ¢gopmyne (8.140), a Ha ydacTkax ¢ TpeLUMHAMU B PAcCTAHYTOH 30HE
ceueHus — 1o gopmyie (8.141).

3HaueHus KpUBU3H, BXojsamux B Qopmynsl (8.140) u (8.141), ompenenstoT M3 pelIeHUs
cucteMbl ypaBHeHHH (8.26)—(8.30). Ilpu sTOM 111 AJIEMEHTOB C HOPMAJIBHBIMU TpPEUIMHAMU B
pacTSHYTOH 30HE HANPsDKEHHE B apMaType, TIepECeKaroIiell TPEIUHBI, ONPEIEIISIOT 10 (GopMyIie

- -V - .8 -
o =—01—31— (8.160)
Vsj
rac
v, = . (8.161)
1408 9
&

5j
31eCh Egj cre — OTHOCHTENBHAS JeopMalMsl PACTSHYTOH apMaTypsl B CCUCHUH C TPELUMHOM

Cpasy mnocjie O6p3.30BaHI/ISI HOPMAJIbHBIX TPCIIWH;

SSj — YCPCAHCHHAsA OTHOCHUTCIIbHAA ,Z[C(I)OpMaI_II/ISI paCTﬂHYTOﬁ apMaryphl, nepecelca}omeﬁ

TPELINHBI, B pACCMAaTPUBAEMOM CTaJMH pacyeTa.

[Ipn omnpeneneHun KpUBH3H OT HENPOAODKUTEIBHOTO JIEWCTBUS HAarpy3kM B pacyere
UCMOJB3YIOT JHarpaMMbl KpPaTKOBPEMEHHOTO Ae(GOpMUPOBAaHUS CHKATOrO U pacTAHyTOro OeToHa, a
IIPU ONPEACIICHUH KPUBHU3H OT IPOJOJDKUTENBHOIO NEHCTBUS HAarpy3Ku — JUarpaMMbl JUIUTEIbHOTO
negopMupoBaHusl OETOHA C PACYETHBIMU XapaKTEPUCTUKAMHU Ui MPENEIbHBIX COCTOSHHHA BTOPOM
TPYIIIBL.
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JIisi 4acTHBIX CIIy4aeB JACWCTBUS BHEIIHEH HArpy3ku (M3rud B ABYX IUIOCKOCTSIX, M3TUO B
TUIOCKOCTH OCH CUMMETPHUH TIOTIEPEYHOTO CCUSHUS DJIEMEHTA | T.I1.) KPUBH3HBI, BXOSIIHE B (POPMYITBI
(8.140) u (8.141), onpenensioT U3 pelIeHUs] CHCTEM ypaBHEHUH, yka3aHHBIX B 8.1.26—8.1.28.

9 HpeIlBapHTeJILHO HaNpAKCHHbIC JKej1e300eTOHHbBIE KOHCTPYKIIMH
9.1 llpenBapure/ibHbIe HANIPSIKEHUS apMATYPhbI

9.1.1 IlpenBapuTenbHble HaNpsDKEHHsS apMaTypblGsy npuHuMatroT He Oonee 0,9 Rgn nmms
rOpsilueKaTaHOM M TOpAYEKAaTaHOW yNpOYHEHHOW apmatypsl u He Oomee 0,8 Rsp s
X0JI01HOZIe(hOpMUPOBAHHOI apMaTyphl M apMaTyPHBIX KaHATOB.

9.1.2 Ilpm pacuere mpeaBAPUTEIBHO HAMPSHKCHHBIX KOHCTPYKUUH CIEIyeT Y4YUTHIBATH
CHIDKCHHUE TIPE/IBAPUTEIILHBIX HANPSHKEHUH BCIEICTBHE MOTEPh MPEIBAPUTEIBHOTO HAPSHKSHUS — 110
OKOHYAHMA IEepefayd YCWIMH HATsDKeHUs Ha OeTOH (IepBble MOTEpPH) W IOCIE Nepelnadd yCHINH
HATsDKEHUS Ha OETOH (BTOPBIC MTOTEPH).

[Tpu HaTsDKEHUM apMaTypBI HA YIIOPHI CIEIYET YIYUTHIBATh:

NEpPBbIC MOTEPH — OT PEJIAKCAIIH TPEABAPUTEIBHBIX HAPSHKECHUN B apMaType, TeMIepaTypHOTO
nepenaza npu TepMUYecKol 00paboTKe KOHCTPYKIHH, nedopMaliyi aHKepoB U nedopmanyuu GopMbl
(ynopos);

BTOpBIE IOTEPH — OT YCAAKH U MOJI3y4ecTH OETOoHa.

[Ipu HaTs>KEHUU apMaTypbl Ha OETOH CIIeAyeT yYUTHIBATh:

nepBble TOTEPH — OT AedopManuu aHKEPOB, TPEHUS apMaTypbl O CTEHKH KaHAJIOB HIIH
MOBEPXHOCTh KOHCTPYKIIUH;

BTOpBIE TOTEPH — OT peaKCallid TPEIBAPUTEIFHBIX HANPSHKCHHH B apMaType, yCaaKu Hu
N0JI3y4ecTu OeTOoHa.

9.1.3 [lotepn ot penakcauun HaNPSDKEHUH apMaTypbl AGgy ONpenensioT no popmyam:
1u1st apmatypsl kitaccoB A600 — A1000 mpu criocoOe HaTSKEHUS :

MexanuueckoM — Aogy = 0,165, —20; (9.1)

dNeKTpoTepMUYECKOM —Acgy = 0,030, ; (9.2)

1715t apMaTypsl kiaccoB B,1200 — B,1600, a Takxke 11 apMaTypHbIX KaHaToB kiaccoB K1400 u
K1500 npu MmexaHu4eckoM crioco0e HaTSKEHUS:

AGs = (02225 01 9.3
csspl_(’ R - ’)'Gsp’ ()

s,n
JUIS CTAaOMIIM3UPOBAHHBIX apMaTypHbIX kaHaToB KiaccoB K1400-K1900 mpu mexaHuueckoMm
crocobe HaTSKEHHUS:

Aoy, =151-0y, (9.4)

rie Gsp, MIla, npuanmaercs 6e3 moreps.

r— Tmoka3aTenb pejakcaliy, KOTOPbIA MPUHUMAIOT MO0 JaHHBIM H3TOTOBUTENS NMPH HAYaJIbHOM
Harpy3ke 70 % (hakTH4ecKOro pa3phIBHOTO YCHIIMA B T€UEHHE BpeMEHHU JeiicTBUs Harpy3ku B 1000 u
u remnepatype 20°C; npu OTCYTCTBUH JaHHBIX M3TOTOBHUTENEH NOKa3aTeb peakcallii MPUHUMAIOT B
pacderax paBHbIM 2,5 % npu 6sp = 0,8 Rsn, 1 % — nipu 65p = 0,7 Rsp ¥ 110 TMHENHON MHTEPIONALNN JUIs

MMPOMCIKYTOUYHBIX 3HaquHﬁGsp.
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Ipy oTpuLATENbHBIX 3HAYCHUAX AGgy MpUHUMAOT Acgy =0.

HpI/I HaIu4yuy 0oJjiee TOYHBIX JaHHBIX O pellIakCallid apMaTypbl JOITYCKACTCA IMPUHUMAThL WHBIC
3HAYCHMS IIOTEPH OT pEIaKCallu.

9.1.4 Torepu AGg,, or TemmeparypHoro nepemnaja 'At,°C, ompenenseMoro kak pasHOCTb

TEMIIEpaTyp HaTAHYTOM apMarypel B 30HE HarpeBa U YCTPOMCTBA, BOCIHPUHUMAIOIIETO YCHIIMS
HATSDKEHUS TIPH HAarpeBe 0eToOHa, MPUHUMAIOT PABHBIMU

Aoy, =1, 25At (9.5)

[Ipn OTCYTCTBMM TOYHBIX JAHHBIX IO TEMIEPATYpHOMY IeEpenaay AOMYCKAaeTcsl NPUHUMATh
At =65 °C.

[Ipu Hanmuuu Gosiee TOYHBIX JAHHBIX O TeMIepaTypHOU o0pabOoTKe KOHCTPYKIIMH JOMYCKAeTCs
MIPUHUMATh WHBIE 3HAYEHUS MTOTEPh OT TEMIIEPATYPHOTO Nepenaia.

9.1.5 Ilorepu or nedopmauuu cranbHOd (opmsl (ynopoB) AGgy3 NpPH HEOAHOBPEMEHHOM
HATSDKEHUH apMaTypsl Ha (opMy omnpenesstoT no Gopmyiie

n—1 Al
Acgyy =—— —Eq, (9.6)
2n |
rzie N — 9uCio CTepkHEH (TPyYII CTepIKHEH ), HATATMBACMbIX HEOAHOBPEMEHHO;
Al — cOnmmkeHue ynopoB IO JIMHUW JCWCTBUS YCUIIMS HATSHKCHUS apMaTyphbl, ONPEIEIsieMoe
u3 pacueta aegopManuu GopMsI;
| — paccrosiHre MeX Ty HAPYKHBIMU TPAHSIMH yIIOPOB.

HpI/I OTCYTCTBHUU JAaHHBIX O KOHCTPYKIHUU (1)OpMI>I U TCXHOJIOTHUH H3TOTOBJICHUS HNOITYCKACTCA

npunnmath AGg,3=30 Mlla.

[Ipu 3meKTpOoTEPMUYECKOM CIIOCOOE HATSHKEHUS apMaTypbl MOTepu OT Aegopmanuu GopMbl He
YUUTBIBAOTCSL.

9.1.6 Hotepu ot aeopMaLK aHKEPOB HATSDKHBIX YCTPOICTB AGgy, NP HATSDKCHHH apMaTypbl
Ha YIOpPbI ONPEENSIOT M0 popmyIie

Al
AGgpg = —

—Es (9.7)

rae Al — o0xarue aHKepOB WITH CMELICHHE CTEPIKHSI B 3AKHMaX aHKEPOB;
| — paccrosiHre MeX Ty HApYKHBIMHU TPAHSIMH yIIOPOB.

[Tpu OTCYTCTBHM AaHHBIX JOIycKaeTcst npuHUMaTh Al =2 Mm.

[Ipu snekTpoTepMUYECKOM CIIOCOOE HATSKEHUS apMaTyphl IOTEPH OT JedopMallii aHKEpOB He
YUUTHIBAIOT.

9.1.7. IloTepu OT TpeHHUS O CTEHKM KAHAJIOB WJIN IOBEPXHOCTb KOHCTPYKLUHU NPHU HATSKEHUU
apMaTypbl Ha OETOH ONpPENEISIOT 1Mo popmyine

Ao-sp7 =0g - 1_e§(a)—’x-w) '
IJIe€ — OCHOBAaHHE HATYPaJIbHBIX JIOrapu()MOB;
0 — kodbOdUIHMEHT TpeHHs apMmaTypbl O CTEHKH KaHajlooOpa3oBareieil (IOBEPXHOCTH

KOHCTPYKITUH ), IPUHUMAEMbIH 110 Tabmuie 9.1;
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W' — Kodp]UIMEHT ydeTa HENpSMOTMHEHHOCTH apMaTyphl, M ., oOpasyiomieiics mpu
IPOM3BOJICTBE, NMPUHUMAEMBIN 1O CepTHU(HUKATaM M3TOTOBHTENEH apMaTypbl. B ciiydae oTCyTCTBUS
cepTU(HUKATOB U3roTOBUTENEH KO DuUImeHT w' NPUHUMAIOT 110 Tadmume 9.1;

X — IyIMHA y4acTKa OT HATSHKHOTO YCTPOMCTBA JI0 PACYETHOTO CEUYEHHS, M;
0 — cymMMapHBIii yroi HoBopoTa OCH apMaTyphl;
Gsp— IPUHUMAIOT 0€3 yyeTa IoTepb.

Taonuma 9.1

Apwmarypa Tum nmoBepXHOCTH KOHTAKTa ¢ Koadhdummentsr ais
apMarypoi OTpeCIeHUS TOTEPh OT

TPEHUS apMAaTyphl

w' 5
CrepxHeBas MerTtamuueckast 0,40
MEPHOAMYECKOTO MPODHIIS BeTonnas 0,008 0,65
Kanatnas u nmpoBoJIo4Has Merannnueckast 0,35
[TmacTukoBas 0,01 (0,03) 0,20
Beronnas 0,55
ApMaTypHBIC FIEMEHThI — 0,01 0,10

IIpumeuanus

1 3Hauenue kodddurmenta @' B CKOOKAX OTHOCHTCS K KAHATAM MEPBO KAaTErOpHH KauecTBa.

2 Tlpm kaHATHOM WM TPOBOJOYHOH apMmarype W TOPPHPOBAHHONH METAIUIMYECKOW ITOBEPXHOCTH
JIoITycKaeTcst CHIkeHne koddoummenta o Ha 0,10.

3 ApmatrypHBbIe JIEMEHTHI BRITOTHSIOT U3 apMaTypHbIX kaHaToB K7 n K70, pa3MemieHHbIX B 3aII0JTHEHHON

3alIUTHBIM TUIACTHYHBIM MaTepHAIOM Iu1acTukoBoi o6onouke (COCT P 58386).

9.1.8 ToTepu ot ycanku 6eToHa AGgys IPU HATSKEHUH apMATYPbl HA YOI OMPEAENSIOT 1O
bopmyne
AGgy5 =€pgh - Es, (9.8)

raeep si—AepopMali  ycaaku OeToHa, 3HAUeHUS KOTOPBIX MOXKHO MPHUOTMKEHHO NPUHUMATh B
3aBUCHUMOCTH OT KJlacca 0€TOHA PaBHBIMHU:
0,0002 — n1a 6erona kiaccos B35 u Hmxe;
0,00025 — g1a 6erona kiacca B40;
0,0003 — g5 6erona kimaccos B45 u Brime.
Jlns ©eroHa, MOJABEPTrHYTOrO TEIJIOBOM 00pabOTKe MpU aTMOCHEPHOM NAaBJICHUU, MOTEPU OT

ycanku 6eToHa AGgps BBIMUCIAIOT 1O Gopmyite (9.8) ¢ yMHOKEHHEM TOJTYYEHHOTO Pe3yNbTara Ha

ko uument, pasusiii 0,85.

[Torepu oT ycanku OeToHa Acsp5 IpU HATSDKEHUHM apMaTypbl Ha OETOH OMNpeAeNsioT IO
dopmyie (9.8) ¢ yMHOKEHHEM IMOIYYEHHOT'O pe3ysbTaTa He3aBUCUMO OT YCJIOBUI TBEpJEHUs OeToHa
Ha ko3 urmeHT, paBubii 0,75.

JlommyckaeTcst MOTepH OT yca Ky OETOHA ONpPeNeNsITh O01ee TOYHBIMU METOJaAMH.

9.1.9 INotepu ot mosn3y4ecTn 6eToHa AGg, ONPENENIOT 10 popMyIte
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0,8-0-@p ¢ " Oppj

y$j2'Ared (

red

AGSpG = ) (99)

1+oc-;,tspj |1+ 1+0'8'(Pb,cr)

rae  Qpcr — K0d(PUIMEHT MoN3y4ecTH OETOHA, ONPENENAEMbIN cornacHo 6.1.16;
Oppj — HAIPSDKCHHUST B OCTOHE HAa YPOBHE LICHTPA TSDKCCTH, PacCMATPUBAEMON J-il IpyIIbl

CTEp KHEW HampsraeMoil apMaTyphl;

Ysj —PacCTOsHHE MEKIY LEHTPaMH TKCCTU CEUCHUs PACCMATPHBACMON IPYIIIBI CTCPXKHEH

HaNpsAraeMou apMaTyphsl ¥ IPUBEIEHHOTO TONEPEYHOTO CEYCHUS DJICMEHTA;
Acq, lied — UTOLIaAB IPUBEICHHOTO CEYCHHMS DJIEMEHTA H €€ MOMEHT WHEPLMU OTHOCHTEIBHO
L[EHTPA TAKECTU MIPUBEICHHOTO CEUCHUS;
Uspi—K0d(dHIIMEHT apMUpoBaHMs, paBHBIH Agj/A, Toe An Agyj — IUIOIATM HOIEPEYHOro
CEUEHUs DJIEMEHTA M pacCMaTPUBAEMO IPYIIIBI CTEPKHEN HampAraeMol apMaTypbl COOTBETCTBEHHO.
Jlyis GeToHa, MOABEPrHYTOTO TEIUIOBOW 00pabOTKe, MOTepH BBMUCIAIOT 1o (opmyrne (9.9) ¢
YMHO)KEHHEM TOJTy4EHHOTO pe3ysibTaTra Ha Ko UIMeHT, paBHbli 0,85.
JlomycKkaeTcst MOTepH OT MOJI3YYECTH OETOHA ONPeAETATh 00Jee TOUHBIMU METOJaMH.

HampsokeHust Oppj  ONPEAENAIOT 10 IPaBUIaM pacyera YNPYrHX MaTepHasoB, MPHHUMAs

IIPUBEJICHHOE CEYEHUE DJIEMEHTA, BKIIIOYAOLIEE MJIONIAlb CEYEHHUs OETOHA U ILIOLIA/lb CEUCHHs BCEH
MIPOIOJIBHOM apMaTyphl (HampsAraeMoil U HeHampsraemoil) ¢ K03 OUIIMEeHTOM NPUBEIACHUS apMaTypbl

E
K 6eToHy o0 =—>, cormacHo 9.1.11.
b

Ipu O < 0 mpunumaetcst Acgs =0 n Acgys =0.

[Tpu KPUBOIMHEHHOM PaCIIOJIOKEHUH BJIOJb JUIMHBI KOHCTPYKIIMH apMaTyphl 0€3 CICIICHHS C
OCTOHOM JUISL ONPEACNCHHS CKUMAIOLUINX HANPSIKEHUH  Oppj 10 popmyne (9.9) KOHCTPYKLHIO
pa30uBarOT Ha IOTACIBHBIX YUaCTKOB. [/ KaXKI0T0 I-ro0 yuacTKa C)KMMAIOIINE HAMPSHKCHUS B OETOHE
Ha YPOBHE paccMaTpUBAaEMOW apMaTyphl OMPEICIISAIOT MO MPAaBUJIaM pacueTa YIpyruxX Tell U 3HaYCHUE

Olpj IPUHUMAIOT KaK CPEJIHEE apudmeTHUecKoe HAMPSHKCHU BO BCEX PACCMATPUBAEMBIX y4acTKaX
o -l
Z bi !

A€ O, — HalIpsSXKCHUC B OeToHE Ha I-M Y4acCTKE, OIpeaACIACMOC IO CPCAHEMY CCUCHUTIO 3TOT'0 Y4aCTKa,

Aoy, = (9.92)

|, — nmrHA i-rO yuyacTka;

L — nonuas nmHa KOHCTPYKIMHU B TIpefieNiaX pacCMaTpHBAeMOil apMaTyphL.
JlomyckaeTcsi npu KpUBOJUHEHHOM pacoOKEHUHU HampsraeMoil Ha 6€TOH apMaTyphl MO JJIUHE
KOHCTPYKLIUHU pacyeT MoTephb OT MOJI3y4ecTH OETOHA IPOU3BOIAUTH 110 popMyIie

Aoy =& - By, (9.96)

Ille Ep— OTHOCHTENBHOE YKOpPOYeHHEe OETOHa Ha YpPOBHE HalpAraeéMod apMaTyphl,
PAcIoJIOKEHHOM B cepeinHe BBICOTHI IONEPEYHOTO CEYEHMs. 3HAUEHUEEROIIPEAEIIAIOT 0 popMyIie
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@Pp,cr " Op

Ep = ——F—
p E
bp !

(9.98)
rze QOpc— K03 duuuent nonzyyectu 6eToHa, onpenensiemMsli mo 6.1.16.

IIpy npuMeHEeHMM B KOHCTPYKLUMU IIPOJOJBHOM apMarypsl M3 HECKOJIbKUX KaHaToOB,
BBICOKOTIPOYHOM IPOBOJIOYHOW apMaryphl, CTEp)KHEH (WJIM WX TPYIN), HATATHBAEMBIX Ha OETOH
HEOJHOBPEMEHHO, CIIEyeT YUYUTHIBATH HM3MEHEHHE (CHW)KEHHE WJIM TIOBBIINICHHE) HANpsDKCHUH B
apmarype, HaTSHYTOW paHee, BCIIEACTBHE YIPYroro oOxarusi OETOHa YCHIMSAMH apMaTyphl,
HaTATHBaeMOi mo3aHee. V3MeHeHWe HamNpsDKEHHS B KaXIOW paccMaTpuBaeMoil apmatype (Wiu

rpynrne) NpUHUMAIOT PaBHBIM

AO'bl E
Ao Aoy =
E
bp
, (9.91)
rae AGbi — CpejHEE HaNpsDKEHHWE B OETOHE HA YYacTKe JUIMHBI paccMaTpPUBAaEMOW apMaryphl,

HATSHYTOW paHee, Ha YPOBHE €ro LEHTPa THKECTH OT CHJIbI HATSHKCHHS KaKAOW i- Tpymisl
apMaTypbl, HaTArMBaeMoM mo3xe. HampsbkeHus B apMarype 3TUX TPy NPUHUMAKOT 3a BBIYETOM
IIEPBBIX N1OTEPD.
Bpluncnennele  3HaAYCHUAAGSCIENYET YYMTBIBATH IIPU  HA3HAYEHUHU KOHTPOJIUPYEMOIO
HANPSHKSHUS IS KQKJOW TPYIIIBI apMaTyphl, HEOTHOBPEMEHHO HATATHBAEMOM Ha OETOH.
JlomyckaeTcsi TMOTEpH  MPENBAPUTENBHOTO  HAmpsDKeHWst OT  oOxarus OeToHa  Tpu
HEOJJHOBPEMEHHOM HATsKEHUM apMaTypbl Ha OETOH ONpeAessaTh o Gopmyiie

Ao, =¢,-Eg, (9.97)
rac Eb — YCPCAHCHHAA I[e(l)OpMaI_[I/IH YKOPOYUCHUA 6CTOHa, ornpeacisaeMast 1no (bopMyne
. n-1 P
b = ' (9.9¢)
2n A-E
Esp — MOIynb ympyrocTu mpeaBapuTeNbHO HAPSKEHHOW apMaTyphl;

n—cm. 9.1.5;
Ebp — HAYaJbHBIA MOAYNb YIPYrOCTH OETOHA, COOTBETCTBYIOIIMM MEPEAATOYHON MPOYHOCTH

OeroHa;
Ap — TuIoaas 00KUMaeMOro OETOHHOTO CEUYECHHUSI 32 BBIYETOM IUIOMIAIN TTOTIEPEYHOTO CEUCHUSI
IpeBapUTENbHO HANPSHKEHHOW apMaTyphl;
P — nelicTByollIee B CEUEHNHN CKMMAIOIIEE YCUIINE OT HATSKEHUS.
9.1.10 IlonHble 3Ha4YEHHs NMEPBBIX MOTEPH MPEABAPUTENIBHOIO HampshkeHUs apmatypsl (9.1.3—
9.1.6) onpenenstot o Gopmyre

AGSp(l) = ZAGSpi , (910)
|

rze | —HoMep MoTeph MPEIBAPUTETBHOTO HAMPSHKSHUS.
Ycunue npenBapuTeIbHOr0 00kaTus OETOHA ¢ YIETOM MEPBBIX MOTEPh PaBHO:

Py = %“spj "Csp(n)j) (9.11)
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rae Ay M Ogpy)j — IUIONIAJL CCUCHHS J-ii TpymIbl CTep)KHEH HampsAraeMoi apMmarypbl B

CEYCHMHU DJIEMEHTA U IIPEABAPUTEIILHOE HAIIPSKEHUE B IPYIIIE C YYETOM MEPBBIX IIOTEPh
Osp(1)j = Ospj ~A0sp(1)j -

3nechk AGspj— Ha4anbHOE NPEIBAPUTEIBHOE HANPSIKEHUE PACCMaTPUBAEMON I'PYIIIBI CTEPIKHEH
apMaTyphl.

ITosiHbIE 3HAUEHNUS NIEPBBIX U BTOPBIX MOTEPD MIPEIBAPUTEIILHOIO HaNpsKeHUs apMatypsl (9.1.3—
9.1.8) onpenenstoT mo hopmyie

AGSp(Z) = ZAGSpi . (912)
|

Ycunue B HanpﬂraeMoﬁ apMarype € yU4€TOM IIOJIHBIX ITIOTEPb paBHO

Ro) = Zj:(Aspj “Osp(2)j) (9.13)

IIE Ggp(2)j = Ospj ~ATsp(2) j -
[Ipn npoexkTupoBaHUMM KOHCTPYKLUMU IIOJHBIE CYMMApHBIE IOTEPH AGsp(Z) j I apMaTypbl,

pacrojoKEeHHOW B pacTSHYTOW NpU SKCIUTyaTallud 30HE CEYEHUs 3JIeMEHTa (OCHOBHOHM paloueit
apMarypsl), cienyer npuHumarh He meHee 100 MIla.

[Ipu ompeneneHun ycwius IpeABapUTENLHOrO 00aTusi 6eToHa P ¢ y4eTOM MOJHBIX MOTEPh
HaNpsDKEHUHM ClelyeT YYUTBIBATh CKUMAIOIIME HANpPSKEHHs] B HEHANpSraeMol apMmaType, YUCIEHHO
paBHbBIE CyMME MOTEPh OT YCAIKHU U MOJI3Y4eCTH OETOHa Ha YPOBHE 3TOW apMaTypBhl.

IIpu ompenenenun ycuauil o6kaTHsi € Y4eTOM HEHampsiraéMod apMaTypbl Ha YpOBHE
HEHANpAraeéMol apmarypsl, HOTEPHM OT IOJA3Y4ECTH Ha D3TOM YPOBHE IMPHUHUMAIOT pPaBHBIMU

Obs . .
AGgpig—, THe AOCgyg — MOTEPU OT MON3YYECTH IS CTCPXKHEH HAmpsraeMoil apMmarypl,
Gbp
Ourpkaiiiieil K pacCMaTpuBaeMoil HeHalpsiraeMon apMatype; Ops W Opp — HANPSKCHWs B OCTOHE Ha

YPOBHE paCCManHBaeMOﬁ HeHaHpHFaeMOﬁ n HaHpHFaCMOﬁ apMaTypbl COOTBETCTBCHHO.

9.1.11 IlpexBapurenbHble HAPSKEHHS B OCTOHE Opy, MPH Iepeaye yCHIHsl NPeABapHTEIBHOIO

o0xaTus P(l) , OIMPEACIIICMOT'0 C YUCTOM IICPBLIX MMOTCPb, HC JOJIKHBI IPCBLIIIATD:

CCJIM HaINpsKCHUA YMCHBIIAKOTCA HWJIIM HC U3MCHANOTCA IIPU JENCTBUHU BHEIIHUX Harpys3okK —

0,9Ry,
€CJIM HAIPSKEHUS! YBETMYUBAIOTCS TIPU ICUCTBUH BHENTHUX HArpy30K — 0, TRyp-

HanpsbkeHust B 6€TOHE Oy, ONPEIEISOT 1o hopmylie

Py Py€,-Y M-
o, =~ 4 @ o Y. y (0.14)
A | |
ed red red

rac P(l) — ycuime nmpeaABapuTCIIbHOTO 00KaTHUs C Y4C€TOM IICPBBIX IMOTCPH;

M —u3rubaromuii MOMEHT OT BHEIIHEW Harpy3k, JIEHCTBYIOIIUNA B CTaJAWH OOXKATHS
(coOCTBEHHBIH BEC dIIEMEHTA);
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Y —pacCTOsAHHUE OT LUCHTpPA TSKECCTHU CCUCHHUA 10 paCCMaTpHMBacMOI0 BOJIOKHA,

eop—aKCHeHTpI/ICI/ITCT yCUJinAa P(l) OTHOCHUTECIIPHO LEHTPA TAXKECTU IPUBEACHHOI'O IMOIIECPEYHOI'O

CCUCHHSI DJICMEHTA.
9.1.12 JlnuHy 30HBI Nepeaadyu MpPEIBAPUTEIBLHOTO HAIPsOHKEHUsS Ha OETOH I apMarypsl 0e3
JIOTIOJTHUTEIILHBIX aHKEPYIOIIUX YCTPOUCTB ONPEICIISIOT 10 (hopmyIie

_ S A

|.. =
p
Rbond “Ug

: (9.15)

Ho He mMenee 10dg 1 200 MM, a Tt apMaTypHBIX KaHATOB Tarke He MeHee 300 MM.
B dopmyme (9.15):
Ggp — NPEABAPUTENHHOE HANPSKEHHUE B HANPATaeMOH apmMaType ¢ y4eTOM IEPBbIX I0TEPb;

Rpond — CONPOTHBIIEHHE  CLEIUIEHMs  HampsraeMoi apmaryppl ¢  OETOHOM, OTBE4Yarollee
NepeaaToYHON MPOYHOCTH OeTOHA M onpeaeisieMoe coriacHo 10.3.24;
A, Ug — mIommaas ¥ NepUMETp CTEPIKHS apMaTyphl.

[lepenauy npeaBapUTENbHOTO HANpPSKEHHS C apMaTypbl Ha OETOH CIEeAyeT OCYLIECTBISThH
IUIaBHO.

9.2 PacyeT 3/1eMEeHTOB NpeABAPUTEIbHO HATIPAKEHHBIX KeJ1e300eTOHHBIX KOHCTPYKIMIA M0
npe/ejJbHbIM COCTOSIHUSIM NEPBOIi IPyNIbI

Pacuer npeaBapuTe/IbHO HANPSKEHHBIX KeJ1e300eTOHHBIX 3JIEMEHTOB M0 MPOYHOCTH
O01IMe mMoJI0KeHus

9.2.1 Pacyer mpenBAapUTEIIFHO HANPSHKEHHBIX  JJIEMEHTOB  MPOWM3BOMAT IS CTaJIHH
SKCIUTyaTalliy Ha JACHCTBUE U3THOAIOIIMX MOMEHTOB M MONIEPEUHBIX CUJI OT BHEITHUX HArpy30K U IS
CTaJUU TPEIBAPUTETBLHOTO O0XaTHsl Ha JEHCTBUE YCHIMH OT MPEeABAPUTEIBHOTO HATSHKEHUS
apMaTypbl U YCHIMK OT BHEUTHUX HArpy30K, IEHCTBYIOMIUX B CTAUU 00XKATHUA.

9.2.2 Pacyer 1o TPOYHOCTH MPEIBAPUTEIHLHO HAMPSIKEHHBIX DIEMEHTOB TMpU JEHCTBHUH
U3TUOAIOIINX MOMEHTOB CIeAYyeT MPOU3BOAUTD I CEUSHUN, HOPMAIBHBIX K UX MPOJI0JIBHOMN OCH.

Pacuer mo mnpoYHOCTM HOPMaJIBHBIX CEUEHUW B OOIIEM Ccllydae MPOU3BOAAT HA OCHOBE
HEJTMHENHON nedopmarmonHod monaenu cormacHo 9.2.13-9.2.15, a Takke Ha OCHOBE MPEACIbHBIX
ycwiui cortacuo 9.2.7-9.2.12.

9.2.3 JInst xene300€TOHHBIX D3JIEMEHTOB, y KOTOPBIX TPENEIbHOE YCHIHE I0 TPOYHOCTH
OKa3bIBAETCSI MEHBIIIE TIPEEIBHOTO YCUITUS TI0 00pa30BaHUIO TPEIIWH, IUIOMAAh CEUYSHUS TPOAOTBHON
pacTSHYTOW apMmaTypbl JOJDKHA OBITh yBENMYEHA IO CPaBHEHHIO C TpedyeMoil W3 pacuera IO
MPOYHOCTH HE MeHee 4eM Ha 15 % wnm JoKHA YIOBIETBOPATH PacueTy MO MPOYHOCTH Ha JIeWCTBHE
MOMEHTa 00pa30BaHUs TPEIIHH.

9.2.4 Pacyer mpeaHANPSHKEHHBIX JJIEMEHTOB B CTaJWH OOXAaTHS TPOU3BOMAT KaK IIPH
BHEIICHTPEHHOM C)KAaTUHM YCHJIMEM IPEIBAPUTEIBHOTO O00XATHs B MPEAEITHHOM COCTOSTHHUH COTJIACHO

9.2.10-9.2.12.
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9.2.5 Pacyer mnpenBapuUTENbHO HANPSDKEHHBIX 3JEMEHTOB IO MPOYHOCTH MpH JEHCTBUU
MOTIEPEYHBIX CHJI (pacyeT MO HAKJIOHHBIM CEUYEHHUSIM) U MECTHOM JEHCTBHM HArpy3ku (pacdersl Ha
CMATHE U NIPOAABIMBAHUE) CIEIyeT IPOU3BOJUTE COIIACHO Hoapasaeny 8.1.

0.2.6 Ilpu pacuere NpeABAPUTENHHO HANPSHKCHHBIX JJIEMEHTOB IO MPOYHOCTH CIEIAYyeT
YUYUTHIBATH BO3MOJKHBIC OTKJIOHEHUS IPEIBAPUTEIBHOTO HANPSDKEHUS, OMPENENIIEMOro COTIacHO

9.1.10, myreM yMHOXXEHHUsI 3HAYCHHM Ogpj (unmu ycwiusa o0xatus PJ-) JUIS pacCMaTpPHUBAaEMOrO |-TO
CTEPIKHSL WM TPYIIIIBI CTEPXKHEH HAIPSTaeMoil apMaTyphl Ha KOO(GGULMCHT v, .
3HaueHHs KOdQPULUCHTA Y, IPUHAMAIOT PABHBIMU:

0,9 — npu GaronpUATHOM BIUSHUM MPEABAPUTEIHHOTO HAIPSKEHUS;
1,1 — npu HeONATONIPUITHOM BIMSIHUM MIPEABAPUTEIHHOTO HANPSXKEHUSI.

Pacuer NpeaABAPUTECIbHO HANIPHAMXKCHHBIX 3JICMCHTOB HA I[eﬁCTBHe H3rudaroIMX MOMEHTOB
B CTAaIUH IKCILIyaTallMM MO NpeaeJbHbIM YCHJIUAM

9.2.7 Pacyer 1o mMpOYHOCTH HOPMAIBHBIX CEUCHHH MPEIBAPUTEIILHO HANPSIKEHHBIX AJIEMEHTOB
CO CIEIUIEHHEM apMarypbl ¢ OETOHOM CIIeAyeT MPOM3BOJUTH COTJAcHO Mojpasaeny 8.1 ¢ yderom

9.2.8, 9.2.9. Ilpu stom B Qopmynax moxpaszaena 8.1 o6osHadenus mwiomanei ceuenns A, u A]

CIIEZIyeT OTHOCHTD KaK K HAIpPAraeMOM, TaK M K HEHANpPsTaeMon apMaType.

JlonmyckaeTcsi NMPUHUMATh JUIS PACTSIHYTOH apMarypbl C YCIOBHBIM TIPEAEIIOM TEKY4eCTH
HanpspkeHus Boime R, HO He Gonee 1,1 Ry B 3aBucuMocTH OT cooTHOMIeHUs &n &g (8.1.5).

Pacuer m3rmbaembIX 3JIEMEHTOB C MPEIBAPUTENILHO HANpPSKEHHOW apMaTypoil, He HMerolei
CLIeTIJIeHHs ¢ OETOHOM, ClIeyeT IPOU3BOAUTE C YUETOM MPUIIOKEHUS M.

9.2.8 3nauenue &g mpuHUManT 1o ¢opmyne (8.1), B KOTOpOWl 3HAYCHHS OTHOCHUTEIHLHOU
nebopmalyy apMaTypbl PACTAHYTOH 30HBI &g o CIEAYET ONPENEIATH 110 HOpMyIam:

IJIL apMaTyphbl € YCIIOBHBIM IIPEACIIOM TCKYYCCTU

R.+400-c
Esel = & E P ; (9.16)
s

II€Csp— MPEABAPUTEIILHOE HAIPSHKEHUE B apMaType € YUY€TOM BCEX OTEPD UYsp = 0,9,

3Hauenusd Rs, osp,Es B popmyite (9.16) npuaumarotr B Mla.
JUIS HE HamlpsAraeMoi apMaTypbl ¢ pU3NUECKUM MPEIEIOM TeKY4eCTH

R
€sel = E_S
S

9.2.9 JIns HampsiraeMoi apMaTypbl, pacoJI0XEHHON B CKaToil 30He, pacyeTHOE CONPOTUBIICHUE

CKATHIO Ry, CllefyeT 3aMEHUTH HANPSHKEHUEM O, PABHBIM:
500- oy, — IpH y4ere Koddduimenta ycnosuii padoter 6etoHa vy =0,9 (6.1.12);
400-oy, —mpH Yy =1,0.
3neck o, npuaEMaoT B MIla.
3HaYCHHS Gy, ONMPENCIAIOT C KOdduIHeHToM ygp =11.

Bo Bcex ciydasx HanmpsbkeHHe o, NPUHUMAIOT He 6osee R .
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Pacuer npeaBapuTe/JIbHO HANMPAKCHHBIX 3JICMEHTOB B CTaAUMU NMPEIABAPUTECIbHOIO 00:KaTHA

9.2.10 IIpu pacuere >IeMEHTa B CTaJUU MPEIBAPUTEILHOTO 00XKATUS YCUJIME B HaIlpsraeMoi
apMaType BBOAMTCS B pacueT KaK BHEIIHSS MPOIOJIbHAS CHIIa, paBHAs

N = (o5 —330) A5y +0gp - Agp s (9.17)
rie AL, U Ay —IUIOWAaM  CEYeHHs ~ HANpPAraeMOH  apMaTypbl, — PacroJOKEHHOH

COOTBETCTBEHHO B HamboJjee 00KaToi U B PaCcTAHYTON (MEHEe 00)KaTOl) 30HaX CEUCHUS,

Cgp M Ogp —IIPEABAPUTENILHBIC HANPHKCHUS C YYCTOM IEPBBIX NOTEPh M Ko unmenta

Ysp=1,1 B apMaType ¢ momansio cedenns Ay, u Asp .

Jis peIBapUTEIbHO HANPSDKEHHBIX DJIEMEHTOB C HATSHKEHHEM apMaTypbl Ha OCTOH pacyeT I1mo
IPOYHOCTH B CTaJIUU NPEABAPUTEIBLHOTO 00XKaTHsI IPOU3BOJAT, IPUHUMASL B MPABOI yacTH (HOPMYJIbI
(9.17) nepBoe crnaraeMoe paBHBIM HYIIIO.

9.2.11 Pacyer 1O TPOYHOCTH  DIEMEHTOB  NPSAMOYTOJBHOTO  CEYEHHST B  CTaIuu
MpeaABapUTCIIbHOTO o0kaTug IMPOU3BOJAT U3 YCIIOBHA

N,-€, <R;-b-x(hg—0,5%) + Ry - As (g —a" ), (9.18)

p

rjie €,—pacCcTOSHUE OT TOYKU HPUIIOKEHUs MPOAOJIbHON cuiibl Np ¢ y4eTOM BIMAHUS M3rHOAIOLIEro
MoMmeHTa Mot BHemIHeW Harpys3ku, AEHCTBYIOIIEH B CTaAUM H3TOTOBIEHHUS (COOCTBEHHas Mmacca
9JIEMEHTA), /10 LIEHTpa TSKECTH CEUEHHUs HEHanpsAraeMod apMmaTypbl PacTSHYTOM WM HauMEHee
cKaToM (TIPH MOJTHOCTBIO C)KaTOM CEUEHUHM FJIEMEHTa) OT ATUX ycuiuit (pucyHok 9.1), onpenensiemoe
o ¢popmye
M
e =e0p+0,5h—aiN—, (9.19)
p

p

€0p—PACCTOSTHUE OT TOUKHU MPUI0KEHUS CUIIbl Np 10 LIEHTpa TAKECTH CEUEHUS DIIEMEHTA;
Rp—pacueTHoe cOmpOTUBJICHHE OETOHA CHKATHIO, TPUHUMAEMOE 0 JTMHEHHOW WHTEPIIONAINN
(Tabmuna 6.8) kak aJyig Kjgacca OETOHA MO MPOYHOCTH Ha CXKATHE, YHUCICHHO PaBHOTO MEPENaTOYHON
IPOYHOCTH OeTOHa Rpp;
Rsc—pacdeTHoe COMpOTUBIICHWE HEHANPATAEMOW apMaTyphl CXKATHIO, TIPUHIMAEMOE B CTaJIUU
npeBapuTeNnbHOro ookarus He 6onee 330 MIla;

Al —TIJI0INAb CEYEHHs HEHANPATaeMON apMaTyphl, PaCIONOKEHHON B HAHOOJIEe CKAaTOM 30HE
CEUEHUS DIIEMEHTA.

BbIcOTy ckaToil 30HBI GETOHA ONPEAEISIOT B 3aBUCHMOCTH OT BEJIMYHMHBI &R, ONpeIesieMoi 110

R
dopmyne (8.1) ¢ moxcTaHOBKOH B Hee 3HAYEHHS &gq =—-, Ie Rg— pacderHoe compoThBIiIeHHe
pacTaHyTOl HeHampsaraemoit apmMatypsl Ag, 1 g, = 0,003:

X
a)npu &= E <&R (pucynox 9.1) o popmyie

_ Np+RsAs_Rsc'Aé
R, -b

X

, (9.20)
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0) npu &= % >E&r 1o dopmyie

X = . (9.21)

/ .1
= TAVAV,
N, s ——— A f{/ %%
=7 ——t. K A / s // -
/ /
_ ___ W
RA
—— Tt
N ! ,/
‘.‘l/"
"
b )

Pucynok 9.1 — Cxema ycuiuii ¥ SIropa HaIlpsDKEHUH B CEYEHUH, HOPMATBHOM K POJIONIBHON OCH U3rH6aeMoro
IpeaBapUTEIbHO HAIPSHKEHHOTO 3JIEMEHTA [PU €ro PacdeTe 1o MPOYHOCTH B CTaIuK 00KaTUs

9.2.12 Pacuer 1O TPOYHOCTH DIEMEHTOB TAaBPOBOTO M JIBYTaBPOBOTO CEYCHHWH B CTaJHU
MPEIBAPUTENLHOTO 00XKATHS TIPOU3BOIAT B 3aBUCUMOCTH OT TTOJIOKEHUS TPAHUIIBI CKATON 30HBI:
a) eCITM TPaHHUIIA CIKATOM 30HBI MPOXOUT B MOJIKE (PUCYHOK 8.2, @), T. €. COOJII0IaeTCs YCIOBUE

NpSRb'b’f ;‘_Rs&"'RscAé ’ (9.22)

pacueT NPOU3BOIAT KaK I/ MPAMOYTOJILHOIO CEYEHHs IUPUHOM b} cormacHo 9.2.11;

0) eciiu rpaHMIlA CKATOM 30HBI MPOXOIUT B pedpe (pucyHok 8.2, 6), T. e. ycnosue (9.22) He
cobmro1aeTesl, pacyeT MPOU3BOAT U3 YCIOBHS

Np-€p =Ry -b-X(hg —0,5X) + Ry (b} —b)-hi (hy —0,5h ) + Ry AL (hg—a’ ), (9.23)

p

M
rie €, =€y, +Z, J_rN—;e0 —cM. 9.2.11;

p

p

ZS — PaCCTOAHUC OT LCHTPA TAKCCTH CCUCHUA JJIEMCHTA OO paCTHHYTOﬁ (HaI/IMCHCC C)KaTOI‘/’I)

HEeHarnpsraeMon apMaTypsbl.
BricoTy cxxaToii 30HBI ONPEENSIOT MO0 (opMyIaMm:

a) npu §=hiS§R (Er —cm. 9.2.11)
0

_ Np+RsAs_RscAé — Ry, (b} —b)h}
R, -b

X ; (9.24)
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X
0) npu E,~:h_>‘:R
b

1 1 1 !
*SR _R A — R, (b} ~b)h
1-&r

R be ZRA
D)

Pacuer mo npo4YHOCTH HOPMAJILHBIX CeYEHH HA OCHOBE HEJUHEHHOM 1eopMallMOHHOM
MoOJeJIn

N, +RsA -
X =

(9.25)

9.2.13 IIpu pacyere MO NPOYHOCTH HA OCHOBE HETMHEWHOU Ae(hopMariMOHHONW MOJENN YCHIIUS U
neGopMaluu B CEYCHUHM, HOPMAIBLHOM K MPOJOJIBHONM OCH AJIEMEHTA, ONPEICINISIOT C MPUMEHEHHUEM
nonoxkenuit 8.1.20 — 8.1.22.

9.2.14 Tlpu pacueTe HOPMAJBHBIX CEUEHUH MO MPOYHOCTU (PUCYHOK 9.2) B oOmieM ciydae
PUMEHSIOT:

YpaBHCHHA paBHOBECH A BHCIIHUX CHUJI U BHYTPCHHHUX YCI/IJII/Iﬁ B HOpMAJIbHOM CCUCHHUH JJICMCHTA

My ZiZGbi “Pyi Ly +%st Ay L +i20si A Ly s (9.26)

My =Zi:(5bi “Ppi - Ly +%st A Ly +Zi:Gsi A Lyyis (9.27)

N =2 0y - Api + 205 - A+ 2055 - Ai s (9.28)
i i i

ypaBHEHUs, ONPEACIAIONINE pacnpeaeracHue nedopmaruii OT JeHCTBUS BHENTHEH Harpy3Ku 110
CEYECHHIO JIEMEHTA

1 1
€pi = &g +_'bei +_'Zbyi ; (929)
Iy ry
1 1
83] =¢€q +—- ZSXj +—- Zsyj ; (930)
Iy ry
1 1
€si = &p +_.ZSXi +—'Zsyi ; (931)
X ry

3aBUCUMOCTH, CBA3BIBAOIIUC HAIIPSIKCHUA U OTHOCUTCIIBHBIC ,Z[C(I)OpMaLII/II/I OeToHa U apMarTyphbl:

OeToHa

Obi = Ep Vi -€pi (9.32)
HEHaIIpsAraeMou apMaTypsl

g = Egj vy & (9.33)
HarnpsraeMoi apMaTypsl

o = Eg - vy (g +sspi). (9. 34)
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Pucynox 9.2 — PacueTHast cxeMa HOPMaJIBHOTO CEUEHHS TIPEABAPUTENBHO HATIPSHKEHHOTO JKelle300€TOHHOTO
JJIeMEeHTa

B ypaBuenusx (9.26)—(9.34):
Asi, Zsxi, Zsyi, Osi — IUIOIIA/b, ~ KOOPAMHATBI ~ LEHTPA  TSDKECTH  I-TO  CTEpXKHS — HANpPATaeMoi
apMaTypsl U HaMpsHKEHUE B HEM;
€j — OTHOCUTENbHAs AedopManus i-ro CTEp)KHsS HAMpsAraeMoil apMarypbl OT JCHCTBHUsI BHEIIHEHl
Harpys3Ku;
€gpj — OTHOCUTEIIbHAS nedopmarus MpeABAPUTEIBHOTO HANPSDKEHUS apMatyphl,
ompesnensieMas €  y4eTOM  TIOTepb  MPEABAPUTEIHHOTO  HAMPSDKEHUS,  COOTBETCTBYIOLIUX

paccMaTpuBaEMON pacueTHOM CTaauy;
Esi — MOynb yIIPYTOCTH I-T'O CTEPIKHSI HAIIPATAeMO apMaTyphbI;

Vsi — K03(QDUIMEHT yIpPyrocTu I-ro CTEP)KHS HEHANPSAraeMOW apMaTyphbl, OCTaJbHBIC MapaMeTpbl —
cMm. 8.1.23.

3HaueHHss KOd(DOUIMEHTOB Vhi M Vs ONpPEAedAloT Mo ykasaHusMm 8.1.23, a 3HadeHus
K02 (hPuImeHToB Vsi— mo dhopmyse
_ Osi
Esi - (& +Sspi)

(9.35)

Vsi

9.2.15 Pacyer HOpMANBHBIX CEYCHHI KEIIE300€TOHHBIX AJIEMEHTOB TI0 MPOYHOCTH MPOU3BOMIST
13 YCJIIOBHUH, IPUBEICHHBIX B 8.1.24.
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9.3 PacueT npeaBapuTeIbHO HANIPSIKEHHBIX 3J1€EMEHTOB KeJIe300eTOHHBIX KOHCTPYKIU 10
npeaejJbHbIM COCTOSIHUSIM BTOPO# I'PyHIIbI

O01IMe MoJ0KeHus

9.3.1 Pacyetsl o IpeaeIbHBIM COCTOSIHUSIM BTOPOU TPYIIbI BKIFOYAIOT:

- pacueT 1o 00pa30BaHUIO TPEUINH;

- pacuer Mo PacKpbITHIO TPELIUH;

- pacuert 1o aegopmanusim.

9.3.2 Pacder mo oOpa30BaHUIO TPEUINMH MPOU3BOIST KOT/Ia HEOOXOAUMO 00ECICUUTh OTCYTCTBHE
TPEUIHH, a TAKXKE KaK BCIIOMOTaTEIbHbIHI P pacyeTe MO PACKPBITHIO TPEIIMH U 1O JAepopManusM.

TpeboBaHMsT TO OTCYTCTBHIO TPEIIUH NPEABABISAIOT K MPEIBAPUTEIBHO HANPsSHKEHHBIM
KOHCTPYKLUSIM, Yy KOTOPBIX IPH MOJHOCTHIO PACTSAHYTOM CEUYEHHWH JIOJDKHA OBITh olecrieueHa
HENPOHUIAEMOCTh  (HAXOAAIIUXCS TOJA JIaBICHHEM J>KUIKOCTH WM Ta30B, HCHBITHIBAIOIINX
BO3/ICIICTBUE paJualuyd M T.M.), K YHUKAJIbHBIM KOHCTPYKLHSAM, a TaKXe K KOHCTPYKIHUSM IMpHU
BO3/ICIICTBUH CUIIbHO arpeCCUBHON Cpebl.

9.3.3 [Ipu pacuere mo 00pa30BaHUIO TPELIMH B ILENAX HMX HEAOMYyIIEHUS KO3 UIUEHT
HAJCKHOCTU MO Harpy3ke npuHuMaroT ys> 1,0 (kak mpu pacuere mo npounocTH). [Ipu pacuere mo
PAcKpBITUIO TPEIIMH U MO JaedopManusM (BKJIHOYas BCIOMOTATENbHBIA pacdeT Mo 0O0pa30BaHUIO
TPEUINH) MPUHUMAIOT K03 punmeHT HagexxHocTr o Harpyske ;= 1,0.

9.3.4 Pacyer wu3rmbaempIX MPEIBAPUTEIBHO HANPSHKEHHBIX JIIEMEHTOB 110 TPEACIbHBIM
COCTOSIHUSIM BTOPOM TPYIITBI IPOU3BOIAT KAaK MPH BHEIICHTPEHHOM C)KaTHH Ha COBMECTHOE JIeHCTBHE
YCWIIMH OT BHEIIHEH Harpys3ku: usrubaroniero MmomeHtaM u mpogoneHoO#i cuisl Np, paBHOH yCHIHIO
npeaBapuTeIbHOTO 0OXaTus P.

[Tpu 3TOM JUIs 3IEMEHTOB C IMpeBapUTENbHO HANPSKEHHON apMmarypoil 0e3 ee CLemIeHHus ¢
0ETOHOM XapaKTEepUCTHKH MPUBEICHHOTO CEUEHHs OINpPENeNsIioT C y4eTOM TOJbKO HEeHaIpsraeMoi
apMaTryphbl.

Pacuer npeaBapuTeJIbHO HANIPAKCHHBIX JKeJ1e300€TOHHBIX 3JIEMEHTOB I10 06p33OBaHl/IIO H
PACKPLITUIO TPECIMH

9.3.5 Pacyer mpenBapuTeNbHO HANPSHKEHHBIX M3TH0AEMBIX AJIEMEHTOB IO PACKPBITHIO TPEIINH
MIPOM3BOJIAT COTJIACHO OOIIUM TIOJIOKEHUAM Toipasaena 8.2 u 9.3.6-9.3.10.

Onpenenenue MoMeHTa 00pa30BaHuUs TPELINH, HOPMAJIBbHBIX K MPOA0JIbHOI OCH 3JIeMEHTAa

9.3.6 Msrubaromuii MOMEHT Mcrc IpU 0Opa30BaHUU TPELIUH B OOIIEM Cilydae ompeaessiercs 1o
negopmanmoHHoi Mozaenu cornacHo 9.3.10. Jlomyckaercs Ui MPOCTHIX CEUEHHH (MPSAMOYToIbHOTO U
TaBpOBOI'O CEYEHUN C apMaTypOU, PaCIIOJIOKEHHOM y BEPXHEW U HUKHEN I'PaHEN CEUEHHUs], C IIOJIKOU B
CKaTol 30HE) oNpeAesiTh MOMEHT TPEIIMHO0Opa3oBaHus coriacHo 9.3.7.

9.3.7 Ompenennenne  MoMeHTa 00pa30BaHUSI TPEIIMH MPOM3BOMAT C YYETOM HEYIMPYTHX
nedopmaruii pacTsiHyToro 6eToHa coryiacHo 9.3.8.

JlomyckaeTcss MOMEHT 00pa30BaHUs TPEIIMH ONpeneNsTh 0e3 ydeTa Heympyrux nedopmanuii
pactaHyToro Oerona, npunHuMas B Qopmyne (9.36) Wp=Wyeq. Ecin npu sToM ycnosus (8.118) u
(8.139) He ymOBIETBOPAIOTCSA, TO MOMEHT OOpa30BaHUS TPEUIMH CJEIyeT ONPEAeIsATh C Y4EeTOM
HEYNpyrux aegopmanuii pacTsIHyToro 0eToHa.
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9.3.8 MomeHT 00pa30BaHuUs TPELIUH MPEIBAPUTEILHO HAMPSHKEHHBIX U3TH0AEMBIX JIEMEHTOB
C y4eTOM HEeYNpyrux JredopManuil pacTsIHyTOro 6eToHa ONpeesisoT o popmysie

Mere = Rbt,ser 'Wpl as P'eﬂp’ (9.3)

riue Wpi — MOMEHT  CONpPOTHMBIECHUS IPHBEICHHOIO CEYEHHUs [Ull KpalHEero pacTsaHyTOro
BOJIOKHA ¢ yueToM 8.2.10;

€,, =€, +I — PaccTOfHHE OT TOUKH NPUIIOKEHNS YCHIINA NPE/BAPUTENLHOTO obxatust P 1o
SIPOBOM TOYKH, HaumOojee YyAaJeHHOW OT PACTSIHYTOH 30HBI, TPEIIMHOOOPA30BAaHHE KOTOPOW
MIPOBEPSIETCS;

€yp — TO XK€, [0 LCHTPA TSHKECTH IIPHBEACHHOTO CCUCHUS,

r— PACCTOAHUC OT LICHTPA TAXKCCTU ITPUBCACHHOI'O CCUCHUA N0 HﬂpOBOﬁ TOYKH,

W,
r=—red (9.4)
Ared

B dopmyre (9.36) 3HaK «IL10C» NPUHUMAIOT, KOT1a HAIIPABIICHUS BPALICHHI MOMCHTOB P -e,,

M BHEIIHEr0 H3ru0aromero MoMeHTa M MPOTUBOMOJOXKHBI, «MHHYC» — KOTJa HalpaBiICHUS
COBIIA/IAfOT.
3naueHus Wy ¥ Ared OIIPEJIETISIOT COTIACHO YKa3aHUAM 8.2.

Jl1st IpSIMOYTOJIBHBIX CEYCHUH U TaBPOBBIX CCUCHHMIA C MOJIKOM, PACIIONIOKEHHOW B C)KATON 30HE,
3HaueHue Wy mpu JEHCTBUU MOMEHTAa B INIOCKOCTH OCH CHMMETPHUH JOIYCKAeTCsl ONPENeisTh IO
dbopmyne (8.122).

939 Vcwme Ngc mnpu oOpa3oBaHWHM TPEIIMH B IEHTPATHHO-PACTSIHYTBHIX 3JIEMEHTaX
ornpeaessroT no gpopmyie (8.127).

9.3.10 Omnpenenenre MOMEHTa 00pa30BaHUS TPEIIUH Ha OCHOBE HETMHEHHON JeopMaIrimOHHON
MOJIeNIN MPOU3BOAAT coriacHo 6.1.24, 9.2.13-9.2.15, Ho ¢ ydeToM paboThl OETOHA B PACTSIHYTON 30HE
HOPMaJIBHOTO CEYCHHsI, OTNIpeIesIeMON TuarpaMMoi COCTOSIHUS PacTsIHYTOTo OeToHa coriiacHo 6.1.22.
PacyeTHbIe XapakTEepUCTUKU MAaTEPUATIOB MPUHUMAIOT JIJIS PEEIbHBIX COCTOSHUI BTOPOU TPYIIIHI.

3HaueHue M cOmpeensoT U3 peleHus: CUCTEMbl ypaBHEHUH, MpeAcTaBIeHHbIX B 9.2.13-9.2.15,
MIPUHUMAST OTHOCHTEIBHYIO Je(hOpMaIliio OETOHA &yt max Y PACTSIHYTOW TPaHH 3JEMEHTA OT JACHCTBHS
BHEIIIHEW HAarpy3Kd, PaBHOW MpeaeIbHOMY 3HAUYEHUIO OTHOCUTENBHOM nedopmaruu OeTOoHa MpHU
PACTSDKEHUU &yt ylt, ONTPEACITIEMOMY COTIIACHO yKazaHusaMm 8.1.30.

PacyeT IMPHHBI pACKPBITHS TPEIHH, HOPMAJbHBIX K NPOJ0JIbHOH 0CH 3JIeMeHTa
9.3.11 upuHy pacKpbITHS HOPMAIBHBIX TPEIIMH ONPeAeISIoT 1o ¢popmyie (8.128), B kKoTopoit
3HAUEHHE HANpPSHKCHUH Og B PACTSIHYTOW apMmarype M3rH0aeMbIX NpEeIBapUTEIbHO HANpPsHKEHHBIX
AJIEMEHTOB OT BHEITHEH HATPY3KH OMPEACIISIIOT 1Mo (popmyie
Mp(hO_yC)_ I\Ip
I red Ared

e lyeq, Aredr Yo — MOMEHT MHEpILMH, IUIOMIAb MPUBEACHHOTO MOMEPEYHOTO CEYCHHsSI DIEMEHTa U

GS = G‘Sl’ (95)

pacCTodHuEC OT Hauboyiee CKaTOro BOJIOKHA A0 HOEHTpa TSKECTHU MNPUBCACHHOIO CCUCHUA,
OMnpeaAcIEMBIC C Y4YCTOM ILIOIIaAM CCYCHHSA TOJIBKO C)KaTOM 30HBI 6eTOHa, nnomaz[eﬁ CCUCHUA
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pacTaHyTOM M cxartoil apmaTypbl corjacHo 8.2.27, mpuHUMass B COOTBETCTBYIOIIUX (opmynax

3HaueHus Ko3((HULUEHTA IPUBEACHHS apMaTypPbl K OETOHY Oy = Oy ;

Np — BHELIHS IPOJOJIbHAS CHJIA, paBHAsl YCUIIUIO IpeiBapuTeabHOro ooxatus (9.3.4);

|\/|p — n3rudaromui MOMEHT oT BHEIIIHEN Harpy3sku U ycunus
MPEIBAPUTEILHOTO 00XKATHs, ONIPEACIIAEMBbIiA 10 (popmyre

M,=M+£N_ & (9.6)

p k)
rac eop — paCcCTOAHUE OT TOYKH ITPUITOKCHUA BHEIITHEH HpOI[OJIBHOﬁ cunel N p J0 OCHTpa

TSOKECTH NMPUBEACHHOTO CEUCHUSI.
3Hak «MuHYC» B hopmyie (9.39) mpuHUMAaIOT, KOT/Ia HalpaBJIEeHUs BpallleHUH MOMEHTOB M
N, -€,, HE COBIAIAIOT, M «ILIIOCY — KOTJa COBIIA/IAIOT.

JomyckaeTcst HanpsiKEHUE Gs ONPEACIIATH 1Mo (hopmyrie
_ M—N,-(z-eg)
z -A

rae L —paccTosHHE OT LEHTpa TKECTH apMaTypbl, pAacCHOJOKEHHOH B pPAcTIHYTOW 30HE

(o8 , 9.7

CEYEHUs, 10 TOYKU IPUJIOKEHUS PABHOJACHCTBYIONIEH YCHUIIMM B CKATON 30HE 3JIEMEHTA;

esp — PACCTOAHUC OT LCHTpPaA TAKCCTHU TON Ke apMartypbl 10 TOYKH IIPUIIOKCHUA BHEIIHEH

poAoJIbHOM cuitbl Np.
Jns >neMEeHTOB MPSMOYTOJIBHOTO MOMEPEYHOr0 CEYeHMs MpU OTCYTCTBUHU (Wi 0Oe3 ydera)

C)KaToW apMaTyphl 3HAUEHUE . OMpenelstoT o hopmyIie

X
z =hy -, (9.8)
3
rie XNy — BbICOTa C)KaTOW 30HBI, ompezensemas corjacHo 8.2.28c y4yeToMm JeWCTBUS BHELIHEH

pOoI0aBHOM cHitbl Np.
s 3eMeHTOB IPSIMOYTOJIBHOTO, TaBPOBOTO (C TOJIKOM B CXAaTOW 30HE) U JIBYTaBPOBOTO
TIOTIEPEYHOTO CEYEHNs TOIMyCKaeTcs 3HaYeHne Z MpuHUMath paBHbM 0, 7h,.

Hampsoxenus s, omnpenemnsiembie 1mo dopmynaam (9.38), (9.40), HEe AOMKHBI TPEBBIIIATH
(Rs,ser_Gsp)-

Pacuer npeaBapyuTe/IbHO HANIPHKEHHBIX JKeJ1e300€TOHHBIX 3JIEMEHTOB 110 Ile(l)OpMaHI/lﬂM

9.3.12 Pacuer mnpenBapUTENbHO HAMPSIKEHHBIX SJIEMEHTOB M0 AeGopMariusM MPOU3BOISAT
coryiacHo ykazanuii 8.2.19—-8.2.32 u ¢ yuerom 9.3.13-9.3.15.
9.3.13 TlonHy!0 KpWBHU3HY W3rH0AeMbIX TPEABAPUTEIHPHO HANPSHKCHHBIX 3JEMEHTOB IS

BBIUMCJIEHHS MX MPOTUOOB ONpeAensioT no 8.2.24, npu 3TOM 3HaYEHUS] KPUBU3H (1) , 1 51 1 B
rn \p \IJs
dopmynax (8.140), (8.141) onpenenstor 1o 9.3.14 ¢ yyeToMm ycumaus IpeaABapPUTEILHOTO 00XKaTHS.
JlomyckaeTcss mpu ONpENeNeHWH KpPUBHU3HBI YUUTHIBATh BIMAHUE JedopManuil ycaakd U
MOJI3y4eCTH OCTOHA B CTAIUH MPEABAPUTEIIHBHOTO 00KATHS.
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9.3.14 KpuBu3Hy M3rubaeMbIX MpPEIBAPUTEILHO HANpPSHDKEHHBIX AIIEMEHTOB 1o JEUCTBUSA
r

COOTBETCTBYIOIIUX HATPY30K OMPEICIISIOT 10 popMyie
1 M-=N_-e
- p_~0p
- 1 (9'9)
r D
rae M — n3rubaroniuii MOMEHT OT BHEIIHEH Harpy3KH;
N p U €, —TPOJOJbHAS CHIIA, paBHAas YCUIMIO IIPCABAPUTEIBHOIO oOxartust, U ee
AKCIIEHTPUCUTET OTHOCUTEILHO IIEHTPA TSHKECTU MIPUBEICHHOTO MONIEPEUYHOTO CEUCHUS JIEMEHTA,
D — u3rubHast )KeCTKOCTh NMPHUBEIECHHOTO IOMEPEYHOTO CEUCHUsI IJIEMEHTa, OIpeaessseMas o

8.2 KaKk Al BHELEHTPEHHO CXKaTOro YCWJIMEM MpPEIBAPUTEIBLHOTrO O0XaTHsl JIEMEHTa C Y4eTOM
M3rudaroIIero MOMEHTa OT BHEIIHEH Harpy3ku (pUcyHOK 9.3).

£y o, el

b rvdd

h

I — _1_! i o s

A,

P4

1 — ypoBeHb LIeHTpa TSHKECTH NPUBEICHHOTO 0e3 ydeTa pacTIHyTOH 30HbI OETOHA TIONIEPEYHOTO CEUSHHUS

Pucynox 9.3 — IlpuBeieHHOE TIONIEPEUHOE CEUCHUE (@) U CXeMa HaNPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSTHUS
n3rubaeMoro mpeaBapuTeIbHO HAMPSHIKEHHOTO 3JIEMEHTA ¢ TPEIUHAMU (6) TIPH ero pacyeTe mo jgedopMarusam

9.3.15 KpuBu3Hy u3rubaemMbIx MpeIBAPUTEIbHO HANPSIKEHHBIX 3JIEMEHTOB JOMyCKAETCs
OIpeNIeNIATh 10 popMmyIie

= P__P (9.10)

1 M-N,-z
r Es,red 'As'z(hO_XN) ’

rac Zp — paCcCTOAHUE OT TOYKHU IMPHIIOKCHUA YCWINA HIPCABAPUTCIBHOIO 00KaTH J0 TOYKH

MIPUJIOKEHUS PAaBHOACHCTBYIONIEH YCUIINI B CKATOM 30HE;
Z —pacCTOSSHUE OT LEHTpa TSHKECTH PpACTAHYTOM apMaTypsl 10 TOYKM  INPUIIOKECHUS
PaBHOJEHCTBYIOLIEH YCUIIMN B CKATOU 30HE;

XN — BBICOTA CXKATOM 30HEI C Y4YCTOM BJIUAHUA TPCABAPUTCIIBHOT'O 00KaTHsl.

BricoTy ckaToil 30HBI OMpPENEeNsIOT Kak JUIsl W3rM0aeMblX 3JEMEHTOB 0e3 MpeIHanpsHKeHUs
Np
14+ —2.
coryacHo 8.2.28 ¢ yMHOKCHHEM 3HaueHus [lg Ha 1+ Z.
p
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3HaueHust Iy M Z JOIYCKACTCS ONPEACISITH, NPUHUMAS PACCTOSIHUE OT TOYKH IPUIOKCHHUS

PaBHOJIEHCTBYIOIIEH YCUIIHIA B CKATON 30HE JI0 HaMOOJIEE CKATOrO BosokHa cevenus pasubiM 0,30 .

OnpenesieHHe KPUBU3HBI MPeIBAPUTEIHLHO HANIPSIKEHHBIX 3JIEMEHTOB HA OCHOBE
HeJIMHeHOH nedopManOHHOH MO eI

9.3.16 TlonHyro KpuUBH3HY HW3THOAEMBIX IIPEABAPHUTEIILHO HAINPSDHKEHHBIX JJIEMEHTOB Ha
ydacTkax 0e3 TPEIIMH B PacTSIHYTOM 30HE ceueHHs onpeaeistor mo ¢popmye (8.140), a Ha ydacTkax ¢
TpEIIMHAMU B PACTSHYTOH 30HE ceueHus — o popmye (8.141).

3HavyeHusT KpUBHU3H, Bxomsamux B (opmynsl (8.140) u (8.141), ompenenstoT u3 pemeHus
cuctembl ypaBHeHUH (9.26)—(9.34) ¢ yuerom 9.2.13. Ilpu 3TOM IS IJIEMEHTOB C HOPMAaJIbHBIMU
TpelIMHAMU B PACTSHYTOH 30HE HANpPSHKEHUE B HAIPSATraeMoil apMmarype, mepeceKkaronieil TpeulnuHbl,
OTIpeAeIISAIOT 1o Gopmyre

E..c.
Osi :[ e Esi 'Sspij'vsi ' (9.11)
Wi
a B HEHAIpsAraeMou apMarype
E..-g.
oy ZS\JV—SJ-SJ : (9.12)
riue 1 : (9.13)

Wsi(j) = -
1+0,8- €si(j).cre

&si(j)
311eCh &g j)crc — OTHOCHTENbHAs NeOPMAIMS PACTAHYTOH apMaTypel B CEYEHWH C TPEIMHOHW OT

JeicTBUS BHEIIHEH Harpy3ku cpasy nocie o0pa3oBaHUs TPEIUH;
€sj(j) — OTHOCHTENbHBIE ~ Je(OpMalMi  PACTAHYTOM apMaTypbl, IIEPECEKAOWIeH TPELUIUHbI, B
paccMaTpuBaEMoOU CTauy;
Egpj — OTHOCUTEIbHAS Ae(pOpMALHS IIPEABAPUTEILHOTO HAPSDKCHNUS aDMATYPBL.

IIpu onpeneneHNH KpPUBU3HBI OT HENPOJOJDKUTENBHOIO JAEWCTBHA HArpy3kd B pacueTe
IPUMEHSIOT AUarpaMMbl KPaTKOBPEMEHHOTO 1€(pOPMHUPOBAHUS CKATOTO U PACTAHYTOrO OETOHA, a pU

ONpENIETICHUN KPHUBU3HBI OT IMPOJODKUTENIBHOIO JEUCTBUS HATPY3KH — JOUArpaMMbl JUIUTEIBHOTO
nehopMUpOBaHUs OETOHA C PAaCUETHBIMU XapaKTEPUCTUKAMU JJIsl MPEAENbHBIX COCTOSIHMN BTOpOM

TPYIIIBL.

10 KoHCTpYyKTHBHBIE TPEOOBAHUA

10.1 O61mme moJiokeHUst

10.1.1 Jlns obecrieyeHus: 0G€30MaCHOCTH W SKCIUTyaTallMOHHOM MPHUTOJHOCTH OETOHHBIX U
KEJIe300€TOHHBIX KOHCTPYKIUH TIOMUMO TpeOOBaHMH K pacueTy CcleAyeT TaKXKe BBIMOIHSITh

KOHCTPYKTUBHBIE TPEOOBaHUS K TEOMETPUUYECKUM pa3MepaM U apMUPOBAHUIO.
KoHcTpykTuBHBIE TpeOOBaHMSI YCTAaHABIMBAIOT IS CIy4aeB, KOTaa:
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- pacdyeToM HE IPEACTABIISCTCS BO3MOXKHBIM JIOCTaTOYHO TOYHO U OIPEACICHHO IIOJHOCTBIO
rapaHTUPOBATh COIIPOTUBIICHUE KOHCTPYKIIMHA BHEILIHUM HArpy3KaM U BO3ACUCTBUSM;

- KOHCTPYKTHUBHBIE TPEOOBAaHUS OMPEICISAIOT TPAHUYHBIC YCIOBHA, B MpeAeax KOTOPhIX MOTYT
OBITh HCIIOJIH30BAHBI IPUHATHIC PACUETHBIC TTOJI0KECHUS;

- KOHCTPYKTHBHbIE TpeOOBaHMs O0ECIEUMBAIOT BBIIOJIHEHUE TEXHOJIOIMH M3TOTOBJICHUS
OETOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIIMH.

10.2 TpeOoBaHUsI K TeOMEeTPHYECKHM pa3Mepam

10.2.1 T'eomeTpuyeckre pa3Mepbl OCTOHHBIX H YKEIE300€TOHHBIX KOHCTPYKIIUN JTOJMKHBI OBITH
HE MCHEE BEITUYHH, 00eCTICUHBAIOIINX:

- BO3MOXKHOCTBh Pa3MeEIICHHs apMaTyphl, aHKEPOBKH U COBMECTHOM pabOThI ¢ OETOHOM, C YIETOM
noapasaena 10.3;

- OrpaHUYeHHEe THOKOCTH CXKAThIX 3JIEMEHTOB;

- TpeOyeMble TIoKa3aTesu kauecTBa 6etona B konctpykuuu (IOCT 13015).

10.2.2 Pa3Mmepbl ceyeHHI BHELEHTPEHHO CXKATHIX AJIEMEHTOB Ui OOECHEeUeHHUs] MX >KeCTKOCTH

|
clielyeT IPUHUMATh TAKUMH, YTOOBI UX THOKOCTh ¥ B moGom HaIlpaBJICHUHU HE IIPEBBIIIANIA!
I

200 — m1st 5x€71€300€TOHHBIX DJIEMEHTOB;

120 — 1719 KOJIOHH, IBISIOIIMXCS dJIEMEHTAMU 3JaHHI;

90 — 11 OETOHHBIX DJIIEMEHTOB.

10.2.3 B KOHCTpYKIMSX 37aHUH W COOPYXKCHHU CIEAyeT IMpPEeAyCMaTpUBaTh HUX pa3pe3Ky
MOCTOSIHHBIMH M BPEMEHHBIMH TEeMIIepaTypHO-yCaJOUHBIMH IIIBAMU, PACCTOSHUS MEXAY KOTOPBIMU
HAa3HAYalOT B 3aBUCUMOCTH OT KJIMMATHYECKUX YCJIOBHM, KOHCTPYKTHBHBIX OCOOCHHOCTEH
COOPYKEHHSI, TTOCIIS0BATEILHOCTH TIPOU3BOICTBA PAOOT | T.II.

[Ipu HepaBHOMEpHOW ocagke (YHIAMEHTOB CIEAyeT MpeayCMaTpHUBaTh pa3jciicHue
KOHCTPYKIIUH 0CaJJOYHBIMH IITBAMH.

PaccrostHust Mex 1y TOCTOSSHHBIMH TeMIIepaTypHO-YCaJI0YHBIMU IIIBAMU CIIEAYEeT YCTaHABINBAThH
pacueTom.

JlomyckaeTcsi pacdeT He MPOU3BOIUTH, €CIH MPU PACUETHON TemIepaType HapyKHOTO BO3ayXa
muHyc 40°C ¥ BbIIIE PACCTOSIHHE MEXAY TEeMIIepaTypHO-YCaJOUHBIMH IIBaMH HE MPEBBIIIACT
3HaYeHUH, NpuBeAeHHbIX B Tabnuue 10.1a.
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Taonunga 10.1a

31aHuA ¥ KOHCTPYKLIUHU Haunbonpime paccTosHus, M, MEXIy TEMIIEPATYPHO-
yCaJ0uHBIMH IIBAaMH, TOIyCKaeMble Oe3 pacueTa, Juis
KOHCTPYKIIMH, HAXOISIINXCS
BHYTpH BHYTPH Ha OTKPBITOM
OTaIlTMBAEMBbIX HEOTAIUTNBAEMBIX BO3IlyXe
3laHU{ WU B TPYHTE 3aHUN
beronHsle:
a) cOopHbIE 40 35 30
0) MOHOJIUTHBIE:
NP KOHCTPYKTHUBHOM apMUPOBaHUU 30 25 20
0e3 KOHCTPYKTUBHOTO apMHUPOBAHHUS 20 25 10
XKenezobeToHHbIE:
a) cOOpHBIC KapKacHbIE:
OIHODTAXKHEIE 72 60 48
MHOTO3Ta)KHbIC 60 50 40
0) cOOPHO-MOHOJUTHBIE 1 MOHOJIUTHBIE:
KapKacHbIe 50 40 30
CTCHOBBIE 40 30 25

IIpuwmeuanue — [nd xene300eTOHHBIX KAPKACHBIX 3/aHUN 3HAYCHUsI PACCTOSHUS MEXKIY TeMIepaTypHO-
yCaJ0YHBIMK IIIBAMU YCTAHOBJICHBI TMPH OTCYTCTBHUU CBS3CH KM PACIOJIOKEHUU CBS3eH B CEpeIHMHE TEMIIEPATYPHOTO
OJI0Ka.

Jis  KapKacHBIX 3JaHMM M COOpy)XeHUHl 0e3 MOCTOBBIX KpaHOB TIpH HaJIUYUU B
paccMaTpUBaeMOM HaIpaBIeHUU CBs3eil (aumadparMm KECTKOCTH) 3HAYEHHUs, yKa3aHHbIE B Taliuie
10.1a, nonmyckaeTcst yMHOXKAaTh Ha KO3 GHUIMEHT, onpeaeseMblil mo gpopmyine

0= SAt8|8(p2 1,(1013)
raeda— K03 puuueHT, npuHUMaeMblii paBHBIM
- JUI OTAIUIMBAEMBIX 31aHUHN

By =20 (10.16)
At, + - 10°
- U1l HEOTAIUIMBAEMBIX 3/IaHUM U COOPYKEHUIN
60
Se. = (10.1B)
¥ A

3necbAty HAt— pacueTHble 3HaUeHUs U3MeHeHus Temneparypsl, °C, onpenensemsie o CII20.13330;
€— OTHOCHUTEJIBHOE YAJIMHEHUE TOPU3OHTAIBHBIX AJIEMEHTOB OT JEHCTBHUSA BEPTUKAIBHBIX
-4 -4
Harpy3oK, KOTopoe JAOIMycKaeTcsl IpuHUMaThe = 1-10 "— ass xene300€TOHHBIX JIeMEeHTOB e = 310

JJIA CTaJIbHBIX 3JIEMCHTOB,

[
S =35 (10.17)

- AJINHA KOJIOHHBI MCKAY TOYKaMHU 3aKPCIIJIICHUA
h— BBICOTa ceueHUs KOJOHHEI B paccMaTpuBaCMOM HAIIPaBJICHUU,

6,=0,4+0,01¢,, <1, (10.1x)
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(ext — BIAXKHOCTh HAPYXKHOTO BO31yXa, %, B HanboJee KapKuil MecsIl roja, IpUuHIMaeMas 1o
CHull KP 23-02.

[Tpu ydere xodhdunmeHTa dpaccTOAHUS MEXKAY TeMIepaTypPHO-YCalOUHBIMU IIBAMU JTOJDKHBI
ObITh He Oonee 150 M A7 OTarIMBaeMbIX 3aHUA U3 COOPHBIX KOHCTPYKUMU, 90M — I oTaruim-
BaeMbIX 3/1aHUH U3 COOPHO-MOHOJIUTHBIX U MOHOJIUTHBIX KOHCTPYKIIMM; Ul HEOTAIUIMBAEMBIX 3JaHUN
Y COOPY’KEHHMI yKa3aHHbIC 3HAUEHUS CJIeyeT NPUHUMATh paBHbIMU 120M U 72M COOTBETCTBEHHO.

10.3 TpeOoBaHusi K ApMUPOBAHUIO
3amuTHbBIN cJ10ii OeTOHA

10.3.1 3ammTHBIN cI0# O€TOHA TOJKEH 00CCIICUMBATH:

- COBMECTHYIO paboTy apMaTypbl ¢ OETOHOM;

- aHKEPOBKY apMaTyphl B OETOHE U BO3MOKHOCTh YCTPOMCTBA CTHIKOB apMaTyPHBIX 3JIEMEHTOB;

- COXPaHHOCTb apMaTyphl OT BO3JCHCTBHI OKpYXKalolIei cpebl (B TOM UKCIIEe arPeCCUBHBIX);

- OTHECTOMKOCTh KOHCTPYKLHUH.

10.3.2 TonmuHy 3amMTHOTO cJlosi OeToHa cleayeT MNPUHUMATh HUCXOAs U3 TpeOOBaHMIA
HACTOSAIIETO MOApasJiena C y4eTOM POJI apMaTyphl B KOHCTPYKIMSIX (pabodas WM KOHCTPYKTUBHAS),
THTIa KOHCTPYKIMIA (KOJIOHHBI, TUTHTHI, OAJTKH, 3JIEMEHTH (DYHIaMEHTOB, CTCHBI H T.IL.), JHAMETpa U
BUJA apMaTypsl, a Taxoke CHull 2.03.11.

MuHuMaIbHBIE 3HAYCHHS TOJIIIMHBI CJI0s1 OeTOHA paboueii apMaTyphl (B TOM YHCIIE apMaTyphl,
PaCTONIOKEHHOW Y BHYTPCHHHUX TPAHEH IMOJIBIX JJIEMEHTOB KOJIBIIEBOTO HIIM KOPOOYATOTO CEUCHWS)
cleayeT npuHUMaTh 1o tabaune 10.1.

J71s cOOpHBIX AIIEMEHTOB MUHUMAJbHBIE 3HAUEHHUS TOJIIMHBI 3alIUTHOTO ClIosl OeTOoHA paboueit
apMaTypbl, yKkazaHHble B Tabnuue 10.1, yMeHbIIaoT Ha 5 MM.

JIJis KOHCTPYKTUBHOM apMaTypbl MUHUMAaJbHbIe 3HAYEHHs TOJIIMHBI 3aIUTHOTO CJ0s OeToHa
MPUHUMAIOT Ha 5 MM MEHBIIIC 10 CPABHEHUIO C TPEOYEeMBIMHU ISl pabodeii apMaTypBhl.

Bo Bcex ciywasix TONIIMHY 3aIIUTHOTO CJ0si OE€TOHA CIENyeT Tak)Ke NMPUHUMATh HE MEHeEe
JIraMeTpa CTep KHs apMaTypsl U He MeHee 10 M.

B 0AHOCIIOMHBIX KOHCTPYKLHMSAX U3 JIETKOIO M MOPH30BaHHOrO OeTOHOB KiaccoB B7,5 u Humke
TOJILIMHA 3alIUTHOTO CJI0S JIOJIKHA COCTaBIATh HE MeHee 20 MM, a Ui Hapy’KHBIX CTEHOBBIX MaHeJen
(6e3 dakTypHOro cios) — He MeHee 25 MM. B OHOCIOWHBIX KOHCTPYKIMSIX M3 SUEHCTOr0 OeToHa
TOJILIMHA 3aIIUTHOTO CJI0SI BO BCEX CIy4asX MPUHUMAETCS HE MEHee 25 MM.

Taomnuma 10.1

TOJ'HJ_II/IHa 3alllUTHOTO CJI0A

VY cnoBUa SKCIUTyaTallud KOHCTPYKIUHM 3MaHUH
yarat pyKH e OeToHa, MM, HE MEHEe

B 3aKPbITBHIX ITOMCHICHUAX IIPU HOpMaJ’ILHOﬁ ¥ OHWKEHHOU BJIaXKHOCTHU 20

B 3aKpBITHIX MOMEMIEHUSIX MPH MOBBILIEHHOHN BIaKHOCTH (TIPH OTCYTCTBUH
JIOTIOTHATENBHBIX 3aIIUTHBIX MEPOTIPUSATHIH ) 25

Ha oTkpbITOM BO31yXe (ITPH OTCYTCTBUH JIOTIOJHUTEIBHBIX 3AI[UTHBIX
MEPOTIPHUSITHH) 30

B rpyHTe (1IpM OTCYTCTBUY JIOTIONTHUTENBHBIX 3AMUTHBIX MEPONIPUSITHIA), B
MOHOJIUTHBIX (pyHIaMEHTaX NPH HATHYUKA OETOHHON MOATOTOBKH 40

B MOHOMUTHBIX (hyHAAMEHTAX MPU OTCYTCTBUU OSTOHHOI MOATOTOBKU
(ToNbKO [T HIDKHEH pabodeit apMaTyphl) 70
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B 3amuTHOM cnoe 6etoHa TonmmHOM Oonee SOMM M3rHOaeMbIX, pacTSAHYTHIX U BHEIICHTPEHHO
okaThIX 3eMeHToB (ipu cootHomieHnr M/N>0,3h OT MOCTOSHHBIX U JUITMTEIBHBIX HArpy30K), KpoMe
(GyHIaMEHTOB CleyeT YCTaHABIMBATh KOHCTPYKTUBHYIO apMaTypy B BHUJAE CETOK C IUIOLIAJBIO
cedyeHus: mpoJioyibHOM apMatypsl He MeHee 0,05A4s, mpu 3TOM IIar MONEPEYHON apMaTypbl AOJKEH
ObITH HE 00JIee HAMMEHBILIETO Pa3Mepa MOMEPEYHOTIO CEUEHUs DIIEMEHTA.

10.3.3 TouniuHa 3aUMTHOTO €10 0€TOHA Y KOHIIOB IPEIBAPUTENHHO HAMPSYKEHHBIX JIEMEHTOB
Ha JUIMHE 30HBI Mepenauyn Hanpspkenuid (cm. 9.1.12) momkHa coctaBisaTh He MeHee 3d W He MeHee
40 MM — 1J1s CTEP>)KHEBOM apMaTypsl, U HE MeHee 20 MM — 71l apMaTypHBIX KaHATOB.

JlomyckaeTcsi 3alUTHBIA CJIONH OETOHA CEYEeHHsS Y OMOphl JUIs HAmpsAraeMod apMmarypbl C
aHKepaMu M 0e3 HHX NPUHUMATh TaKUM JK€, KaK JJsl CEYCHHs B MpPOJIETE Ul MpeIBapUTEIBHO
HaIIPSKEHHBIX 3JIEMEHTOB C COCPENOTOYCHHON Iepeladyei ONOPHBIX YCUIUN IIPU HAIMYUU CTaJIbHOU
ONOPHOM JETaJM M KOCBEHHOM apMmaTypbl (CBapHbBIX IONEPEYHBIX CETOK WM OXBAThIBAOIIMX
IPOJOJIBHYIO apMaTypy XOMYTOB), YCTaHOBJIEHHBIX cornacHo 10.3.20.

10.3.4 B snemeHTax C HampsAraeMod NpPOAOIBHOW apMaTypoil, HaTArMBaeMoil Ha OETOH U
pacronaraeMoil B KaHaJllaX, pacCTOSHUE OT MOBEPXHOCTHU dJIEMEHTA JI0 MOBEPXHOCTH KaHala CIeayeT
npuHuUMaTh He MeHee 40 MM M HE MEHee LIMPUHBI (IMaMeTpa) KaHala, a 10 OOKOBBIX I'paHell — He
MeHee MOJIOBUHBI BBICOTHI (IuameTpa) kaHaua. [Ipu pacmoioxeHun HampsraeMoil apMaTyphl B mas3ax
WIM CHAPYXXU CEYEHHUs 3JIEMEHTA TOJNIIMHY 3alUTHOIO cj0s OeToHa, 00pa3yeMoro MOCieAyIINUM
TOPKPETUPOBAHUEM WIJIA MHBIM CIIOCOOOM, CIIeyeT MPUHUMATh HE MeHee 20 MM.

MuHuMajJlbHbIE PACCTOSAHUSA MEKAY CTEPKHIAMU apMaTypbl

10.3.5 MuHuMaNIbHBIE PACCTOSHUS B CBETY MEXAY CTEPKHSIMU apMaTypbl CleAyeT NPUHUMATh
TaKUMH, 4YTOOBI OOECNeYUTh COBMECTHYIO paldoTy apmarypbl ¢ OETOHOM U KadeCTBEHHOE
U3TOTOBJIEHHE KOHCTPYKLIMH, CBSI3aHHOE C YKJIQJAKOW M YIUIOTHEHHEM OETOHHOW CMecH, HO He MeHee
HauOOJIBIIEr0 AUAMETpa CTEPIKHS, a TAK)KE HE MEHEe:

25 MM — IpM TOPHU30HTAJIHLHOM WM HAaKJIOHHOM TIOJIOKEHHUW CTEp)KHEH Mpu OETOHHPOBAHUH —
JUIsL HUKHEHN apMaTypbl, paclioyioKeHHOM B OJJUH WUJIU JIBA PSAa;

30 MM — TO Ke, U1 BEpXHEW apMaTyphbl;

50 MM — TO Ke, TP PacIoJIOKEHUN HUKHEH apMaTyphl OoJiee 4eM B JIBa psija (KpoMe CTepKHeH
JIBYX HUKHHX PAJIOB), @ TAK)KE IPU BEPTUKAIBHOM IOJIOKEHUU CTep KHEN MpU OETOHUPOBAHMH.

[Ipr cTeCHEHHBIX YCIOBHSX JOMYyCKaeTcs pacroyiaraTb CTEpP)KHU TIpynmaMu — Iydkamu (6e3
3a30pa Mexay HUMH). [Ipu 3TOM paccTosiHUS B CBETY MEXIY MyYKaMH JOJDKHBI OBITh TaKk)Ke HE MEHee
IPUBENECHHOTO JUaMeTpa CTEP)KHSA, SKBUBAICHTHOIO IO IUIOMIAJU CEYEHUsS IIydyKa apMaTyphl,

n

Zdz rae Os— amamerp OJHOrO CTEP)KHS B MydYKe, N — YHCIIO

IPUHUMAEMOr0 PaBHbIM d gi »

s,red —

CTEp>KHEH B MyUKe.
IIpoxosbHOE apMuUpoOBaHHe

10.3.6 B kene300€TOHHBIX IEMEHTAX TUIOMAAb CEYECHUS TPOIOIIFHON PACTIHYTONH apMaTyphl, a
TaKk)Ke CKaTrol, eciu oHa TpeOyeTcs mo pacuery, % OT IUIOMIaad cedeHus OeToHa, paBHOU
NPOU3BEJCHUIO IIMPHUHBI MPSIMOYTOJIBHOTO CEYCHHUSI WJIHM IIHUPUHBI pedpa TaBpOBOrO (ABYTaBPOBOTO)

As

cedeHHs Ha pabo4yIo BBICOTY CCUCHHUS, [l = b -:100% cnemyer mpuHUMATh HE MEHEE:
1o
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0,1 % —B wu3rubaempIX, BHEICHTPEHHO pPACTAHYTHIX D3JEMEHTaX M BHELEHTPEHHO CXKaThIX

| o
BJIEMEHTAaX TP TMOKOCTH -0 <17 (11s IPSMOYTOJIBHBIX CEYEHHU ﬁ <5);
i

I
0,25 % — BO BHEIEHTPEHHO CKATHIX JIEMEHTaX MPU TMOKOCTH -2 >87 (11 NMpSAMOYTONBHBIX
|

ceueHuit Iﬁ >25);

JUIS TPOMEXKYTOUHBIX 3HAYEHMH THOKOCTHM JJEMEHTOB 3HAa4Y€HHE |l OINPEAENSIoT IO
MHTEPIIOJSLHH.

B sneMeHTax ¢ mpoaoJIbHOM apMaTypou, pacloJIOKEHHON PaBHOMEPHO IO KOHTYPY CE€4YeHusd, a
TaK)X€ B IIEHTPAIbHO-PACTAHYTHIX 3JIEMEHTaX MUHHUMAJIbHYIO IUIOIIAJb CEYEHMs BCEH IPOAOIbHOU
apMatyphbl CleyeT IPUHUMATh BJIBOE OOJIbIIECH yKa3aHHBIX BBIIIE 3HAYEHUM U OTHOCUTH €€ K MOJHOU
IUIOUIA/IU C€UYEHUs OETOHa.

DneMeHThl, HE YIOBIETBOPSIONIME MO 3HAYEHUI0 MHHHMAIBHOTO IMPOLIEHTAa apMHpPOBaHUS
BBIIIICYKAa3aHHOMY, CJIEIyeT OTHOCUTH K OETOHHBIM.

10.3.7 B 0eTOHHBIX KOHCTPYKIMSIX CIEAYET IpeaycMaTpuBaTh KOHCTPYKTUBHOE apMUPOBaHUE:

B MECTaX Pe3KOro M3MEHEHUS Pa3MEepPOB CEUCHUS DIIEMEHTOB;

B OCTOHHBIX CTEHAX MO/ U HaJl IPOEMaMH;

BO BHELEHTPEHHO C)KAaTBIX JJIEMEHTAaX, PACCUUTHIBAEMBIX IO MPOYHOCTH Oe3 ydera pabOTHI
pacTsHyToro O€TOHa, y TIpaHel, TIJ€ BO3HMKAIOT pAaCTATMBAIOIIME HANPSKEHUS; IPU 3TOM
K03 (ULIMEHT apMUPOBaHUS s TpuHUMaIOT He MeHee 0,025 %.

10.3.8 B xene300€TOHHBIX JUHEHHBIX KOHCTPYKIUSX U IJIMTaX HauOOJbIINE PACCTOSHUS
MEXJy OCSIMU CTEep:KHEH MHpOJOJIBHOW apMaTypbl, oOecrieunBarolniie 3((HeKTUBHOE BOBIECYECHHE B
paboTy OGeToHa, paBHOMEPHOE paclipe/iesieHHe HANpsKeHUM U JedopManuii, a Takke OrpaHUyYeHHe
IIUPUHBI PACKPBITHS TPEIIMH MEXKY CTEPKHSIMHU apMaTyphbl, JOJKHBI OBITH HE Ooutee:

B KeJIe300€TOHHBIX OaNKax M IUIUTAaXx:

200 MM — mipu BBICOTE ToTiepeyHoro ceueHus N< 150 mm;

1,5 h u 400 MM — ipu BBICOTE MONIEpedHOro ceuenus h> 150 mm;

B K€JIe300€TOHHBIX KOJIOHHAX:

400 MM — B HanpaBJICHUH, IEPIEHIUKYISIPHOM K TUIOCKOCTH U3TH0a;

500 MM — B HanpaBJIEHUHU TUIOCKOCTH M3ruoa.

B kene300€TOHHBIX CTEHAX pACCTOSIHUA MEXKIY CTEPKHSAMH BEPTHKAIBHOW apMaTypbl
npuHUMaOT He O6onee 2 t u 400 mm (t — ToNIUHA CTEHBI), @ TOPU3OHTANBHON — He O6osee 400 M.

10.3.9 B Gankax u peOpax mupuHoi 6os1ee 150 MM B momepeyHOM CEUEHHUH JIOJDKHO OBITh He
MEHee JIBYX MPOJOJIbHBIX pabouyuX pacTsSHyThIX crepkHel. [Ipu mmpune snementa 150 MM u MeHee
JIOTYCKAeTCsl yCTaHABJIMBATh B MONEPEYHOM CEUEHUU OAMH MPOJOJIBHBIN CTEPKEHb.

10.3.10 B 0ankax 0 OMOPHI CIEAYeT TOBOIUTH CTEPKHH IPOJOJIBLHOW padodeid apMaTyphl ¢
IUIOUIA/IbI0 CEYeHHs] He MeHee 1/2 mulomiaay ceueHus CTep)KHEW B NpoJieTe M HE MeHee JBYX
CTEPHKHEH.

B mumrax 10 omopsl cienyeT AOBOIUTH CTEPXKHH IMPOJOJIbHOM paboueil apmaTypsl Ha 1 M
IIMPUHBI TUIMTHI C TUIOINAAbIO CEYeHHs He MeHee 1/3 muomanu ceueHus crepskHeil Ha 1 M MIMpHHBI
IUTUTHI B TIPOJIETE.
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Ilonepeynoe apmMupoBanue

10.3.11 Ilomepeunyro apMaTypy CieqyeT yCTaHAaBIMBATh MCXOJS M3 pacdyera Ha BOCHPHUSATHE
YCUJIMH, a TakKe JUIi OTPaHMYCHHS PA3BUTHS TPEUIMH, YIEp>KaHHWsS INPOJOJIBHBIX CTEp)KHEH B
IPOEKTHOM II0JIOXKEHUH U 3aKPEIUICHUsI UX OT OOKOBOTI'O BBIITYYHBAHUS B JJFOOOM HAIIPABICHUH.

[Toriepeunyro apMaTypy yCTaHABIMBAIOT Yy BCEX IOBEPXHOCTEH KeJIe300€TOHHBIX 3JIEMEHTOB,
BOJIN3M KOTOPBIX YCTaHABIMBAETCS IPOI0JIbHAS apMarypa.

10.3.12 [Iuamerp momepevyHOM apmaTypbl (XOMYTOB) B BS3aHBIX KapKacax BHEIEHTPEHHO
CXKaThIX JIEMEHTOB NPUHUMAIOT He MeHee (0,25 HauOosbIIero [uamMeTpa Npol0JIbHONW apMaTyphl U HE
MeHee 6 MM.

JlrmaMeTp mornepeyHoi apMaTypbl B BA3aHBIX KapKacax M3TH0AaeMbIX 3JIEMEHTOB MPHUHUMAIOT HE
MeHee 6 MM.

B cBapHpIX Kapkacax IuaMeTp IONEpPeYyHOW apMaTypsl HNPUHUMAIOT HE MEHee TUaMeTpa,
yCTaHaBJIMBAEMOI'0 U3 YCJIOBUS CBApKU C HAMOOJIBLINM JUAMETPOM MPOJOIbHON apMaTyphbl.

10.3.13 B >xene300€TOHHBIX AJIEMEHTaX, B KOTOPBIX IMOMEpEYHas CHiia MO pacueTy HE MOXKET
OBbITh BOCHPHUHSATA TOJILKO OETOHOM, CieayeT MpeAycMaTpuBaTh YCTAaHOBKY IONEPEYHON apMaTyphl C
marom He 6oxaee 0,5 hy u He 6oaee 300 Mm.

B crutomHeIx miamTax, a Takke B 4aCTOPEOPHUCTHIX MIUTax BbhicoToi MeHee 300 MM 1 B Oankax
(pebpax) BeicoTOi MeHee 150 MM Ha ydacTKax JJIEMEHTa, T TOMEpPEYHas CHJIa IO pPacyery
BOCIIPHHUMAETCS TOIBKO OETOHOM, ITOTIEPEYHYI0 apMaTypy MOKHO HE YCTaHABIIHBATb.

B Gankax u pebpax BoicoToil 150 MM u Oosiee, a TakKe B 9aCTOPEOPUCTHIX TTUTax BbIcOTOH 300
MM U 0Oosee, Ha y4yacTKax 3JIEMEHTa, IJIe IONepeyHas CHjla MO pacueTy BOCHPUHUMAETCS TOJIBKO
OETOHOM, CIIeyeT MpPelyCMaTPUBATh YCTAHOBKY IOMEPEYHON apMaTypsbl ¢ marom He Oonee 0,75 hy u
He 6osee 500 MM.

10.3.14 Bo BHELEHTPEHHO CXAaTbIX JMHEHHBIX JEMEHTaX, a TaKKe B M3TMOAEMBIX 3JIEMEHTaX
IpY HATHYUH HEOOXOIUMOH IO pacdeTy CXKaTOW MPOIOIBHON apMaTyphl B HEJSAX NPEAOTBPALICHHUS
BBIITYYMBaHUS MPOAOIBHON apMaTyphl CJIeIyeT YCTaHaBIMBATh TOMEPEYHYI0 apMaTypy C IIaromM He
oosiee 15 d u He 6ostee 500 MM (d — qEaMeTp cxKATOM MPOIOTBHOM apMATYPBI).

Ecnu copepxaHue Cxatol NPOJOJIBHOM apMarypbl, YCTAHAaBIMBAEMOW y OJHOW M3 TpaHeu
aneMeHTa, 6osee 1,5 %, mornepeuHyro apMarypy ClieayeT yCTaHaBIuBaTh ¢ marom He 6onee 10 d u He
6onee 300 mm.

10.3.15 KoHcTpyKiust XOMYyTOB (TIOMEPEUHBIX CTEP>KHEN) BO BHELIEHTPEHHO CXKATHIX JTMHEHHBIX
9JIEMEHTaX JOJDKHA OBITh TaKOW, YTOOBI NMPOAOJIbHBIE CTEpXHU (10 KpailHeH Mepe uepe3 OJIHH)
pacroyarajiuch B MecTax neperu0oB, a meperu0bl — Ha paccrostHud He 6onee 400 MM MO IIMpHHE
rpanu. [Ipu mupune rpanu He Gonee 400 MM U He Oosiee YeThIpeX MPOJOJIbHBIX CTEPIKHSIX Yy 3TOM
TpaHM JIOMYCKAETCsl OXBAT BCEX MPOAOIBHBIX CTEPIKHEH OJTHUM XOMYTOM.

10.3.16 B snemeHTax, Ha KOTOpBIC NEHCTBYIOT KpPYTSAIIME MOMEHTHI, MOIEpPEeYHasl apMaTtypa
(XOMyThI) AOTKHA 00pa30BBIBATH 3aMKHYTHIN KOHTYP.

10.3.17 Ilomepeunytro apmarypy B IUIMTaX B 30HE NPOJAABIMBAHHUA B HAlpaBICHUH,
NEePIECHANKYISIPHOM K CTOPOHAM PacyeTHOrO KOHTYpa, YCTaHAaBIUBAIOT ¢ maroM He Oonee 1/3hg u He

6omsee 300 mm. CtepxHu, OMmXKalIHe K KOHTYPY TPY30BO# IUIOIIAIH, PACTIONATAIOT HE OJIKe oy
3

He manee Mo or sToro komtypa. Ilpu 5ToM MMpPHHA 30HEI TTOCTAHOBKH MONEPEUHOH apMaTyphl (OT
2

KOHTypa TIpy30BOH IUTOINAAM) JOUKHA ObITh He Menee 1,5hg. JlomyckaeTcs yBenuucHHe miara
norepeyHoii apmatypel g0 1/2hg. Ilpm sToM cremyer paccMaTpuBaTh HauOoOJiee HEBBITOIHOE
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pacmooKeHUue MUPaMUIbl TPOJABIUBAHKUS M B PacueTe yYUTHIBATH TOJILKO apMaTypHBIE CTEPKHH,
nepeceKaroye MUpaMuLy POAaBIUBAHMS.

PaccrostHusi MeXIy CTEpKHSIMH TIONEPEYHON apMarypbl B HANpPaBJICHHUH, MapajUIeIbHOM
CTOpPOHAM pPAaCYeTHOrO0 KOHTYpa, NMPUHHMAIOT He Ooznee 1/4 IUIMHBI COOTBETCTBYIOIIEH CTOPOHBI
pacueTHOro KOHTypa.

10.3.18 PacuerHyro mMmoOIEpeYHYH apMarypy B BHIE CETOK KOCBEHHOT'O apMHPOBAHUS IPH
MECTHOM CXKaTUU (CMSTHH) pacrojiaraloT B Ipeaesiax pacdeTHo momanud Apmax (8.1.43). Ilpu
PacroJIoKEHUU TPY30BOM IUIOMIA/IN Y Kpas AJIEMEHTa CeTKH KOCBEHHOTO apMUPOBAHHUS PacloiararoT
o IUIOIIAAM pa3MepaMHd B KaXJOM HANpaBJIIEHUM HE MEHee CyYMMbl JBYX B3aUMHO
NIEPIEHIUKYJIIPHBIX CTOPOH I'PY30BOM IUIOMIA U (PUCYHOK 8.9).

Ilo rmyOuHe ceTku pacnonararor:

B IIpelenax yIBOGHHOTO pa3Mepa TIpy30BOH IUIOMAQAM —TpU TOJIIMHE OJIIEMEHTa OoJjee
YIIBOCHHOTO OOJIBIIET0 pa3Mepa Irpy30BOH IUIOMIA IH;

B Ipeaenax TOJIIUHBI 3JIEMEHTa —IpU TOJIIMHE S3JEMEHTa MEHEee YJIBOEHHOro OO0JbIIero
pa3Mepa rpy30BOil IITOMIAIH.

10.3.19 TIlomepeunass apmaTypa, NOpPEIyCMOTPEHHas [UIsl BOCIPHUATUS TOMNEPEYHBIX CHI H
KpPYTAILIUX MOMEHTOB, JOKHA UMETh HAJIEKHYIO aHKEPOBKY 10 KOHI[AM MyTeM MPUBAPKU WM 0XBaTa
MIPOIOJIBHOM apMaTypsl, 00ECIIEUNBAIONTYI0 PABHONPOYHOCTh COSAMHEHHH U TIONIEPEYHOI apMaTyphl.

10.3.20 YV KOHIOB MNpenBapUTENbHO HANPSHKEHHBIX SJIEMEHTOB JOJDKHA OBITH YCTaHOBIIEHA
JOTIOJTHUTENIbHASL TIONIEpeYHass WM KOCBEHHas apMaTypa (CBapHBIE CETKH, OXBATHIBAIOIIUE BCE
IIPOJOJIbHBIE CTEPKHM apMaTypbl, XOMYTHI U T. II. ¢ maroMm 5—10 cm) Ha junHe ydacTtka He MeHee 0,6
JUTMHBI 30HBI TIepelady PEBapUTEIILHOTO HAPSHKEHNUS |p, a B 2IeMeHTax U3 JIrKoro 6eToHa KJIacCoB
B7,5-B12,5 — ¢ marom 5 cM Ha aiuHe yyacTka He MeHee |, m He MeHee 20 cM Ui DIIEMEHTOB C
apMaTypoil 6e3 aHKEepOB, a MPU HATUYUU AHKEPHBIX YCTPOMCTB — HA y4acTKe, paBHOM JBYM JJIMHAM
ATUX YCTPOUCTB. Y CTAaHOBKA aHKEPOB y KOHIIOB apMaTyphl 00s3aTebHa 7S apMaTyphl, HaTATHBAaeMOU
Ha OETOH, a TaKXke /IS apMaTyphl, HATATUBAaEMOW Ha YMOPHI, MPH HEIOCTaTOYHOM €€ CLEIUICHHUH C
0eTOHOM (TJIaZKOW MPOBOJIOKH, MHOTOTIPSAHBIX KaHATOB), TIPH 3TOM aHKEPHBIE yYCTPOICTBA JOJKHEI
o0ecrieunBaTh HAJICKHYIO 33/IETIKy apMaTyphl B OETOHE Ha BCEX CTaAMSIX €€ pabOTHI.

[Ipyn nmpuMeHeHNH B KauecTBE HampsraeMon padodeil apMaTypbl BBICOKOIIPOUYHON apMaTypHOH
MIPOBOJIOKH ITEPUOTUICCKOTO MPOQIIISL, apMATYPHBIX KaHATOB OJTHOKPATHON CBUBKH, TOPSYCKATAHOU U
TEPMHUYECKH YIMPOYHEHHOW CTEP)KHEBOW apMaTypbl MEPUOAMYECKOTO MpOoQuiis, HATATUBAEMOW Ha
YIOPBI, YCTAHOBKY aHKEPOB Y KOHIIOB HAMPSATAEMBIX CTEPKHEH J0IMycKaeTcs He pelycMaTpUBaTh.

AHKepOBKa apMaTypbl

10.3.21 AmnHKepoBKY apMaTypbl OCYIIECTBISIOT OJHHUM U3 CICIYIOIIUX CIIOCOOOB WM WX
COUYETAaHNEM:

- B BUJIE IPSIMOT'O OKOHYAHUS CTEPXKHS (MIpsiMasi aHKEPOBKa);

- ¢ 3aru0OM Ha KOHIIE B BHJIE KpIOKa, OTTHOA (JIANKH) WK METIH (TOJBKO Ul HeHAIpsraeMoi
apMaTyphl);

- C TPUBApPKOW JOIOJIHUTENBHBIX IIONEPEUHBIX CTEPKHEW, PACIOJIOKEHHBIX IIONEPEK OCH
aHKepyeMOTr0 apMaTypHOTO CTEP>KHs (TOJIBKO /711 HEHANPAraeMoil apMaTyphl);

- C YCTaHOBKOH JOIOJIHUTENbHBIX apMaTypHbIX u3fenuil B Buae [1-o0pa3HbIX cTepykHEH ¢
3aBEJICHHEM KOHIIOB B CXKaTyl 30HY OE€TOHAa Ha JJMHY aHKEPOBKH, CBAPHBIX CETOK B HAIpPaBICHUU
aHKEpyeMOTr0 apMaTypHOTO CTEP>KHs (TOJIBKO AJIl HEHAIPAraeMoi apMaTryphl);
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- C IPUMEHEHHUEM CIICHUAIBHBIX aHKEPHBIX YCTPOUCTB HA KOHIIE CTEPXHsI (TUIACTHH, IIaii0, raek,
BBICQ)KEHHBIX T'OJIOBOK U T.I1.).

Pa3mepsl aHKEpHBIX YCTPOMCTB W JOMOJHHUTEIbHBIC IONEPEUHBbIE CTEPKHU OINPENCISIOT C
yuerom 10.3.28.

10.3.22 Tlpsmyro aHKEpOBKY W aHKEPOBKY C JIallKaMH JIOMYCKAeTCs MPUMEHSTH TOJBKO IS
apMaTypbl  nepuoaumdeckoro npopwis. g pacTSHYTBIX — IJIaJKUX ~— CTEp)KHEH — cienyeT
npeaycMaTpuBaTh KPIOKH, NETIH, IPUBAPEHHbIC NTONEPEUHbIe CTEP)KHU WIN CIELHalbHbIE aHKEPHbIE
YCTpOMCTBA.

Jlanku, KprOKY U METIM HE NPUMEHSIOT JJI1 aHKEPOBKHM CXKATOM apMaTypbl, 32 MCKIIOUYEHUEM
[JIQJAKOW apMaTypbl, KOTOpas MOJKET IIO/IBEPraThCsl PACTSHKEHHUIO IMPU HEKOTOPHIX BO3MOXKHBIX
COYETaHUSX HATrPYy3KH.

10.3.23 Ilpu pacyere JIMHBI aHKEPOBKH apMaTypbl CIEAYET YYHTHIBATH CIIOCOO aHKEPOBKH,
KJacc apMaTypsl M ee HpoQuiib, IUAMETpP apMarTypbl, IPOYHOCTh OETOHA W €ro HaIpsHKEHHOE
COCTOSIHUE B 30HE AHKEPOBKH, KOHCTPYKTHBHOE pEIECHHE >JIEMEHTa B 30HE AHKEPOBKH (Hamuuue
HIOTIEPEYHOM apMaTyphl, HOJOKEHHUE CTEP)KHEH B CEUEHUH JIEMEHTa U Jp.).

10.3.24 Ba3oByi0 (OCHOBHYIO) AJUHY AHKEPOBKH, HEOOXOAMMYIO AJis MEepenaddl YCHIIUSA B
apMaType ¢ TOJHBIM PacyeTHBIM 3HAYCHUEM COIIPOTHUBIIEHUS Rs Ha 6€TOH, onpenensoT o popmysie

Rs'As

, (10.1)
Rbond “Ug

IO,an =

rac As M Us — COOTBCTCTBCHHO IIJIOIIAAb IIOINCPECYHOIO CCUCHMA AHKCPYEMOIO CTCPIKHA
apMaTypsl U IICPUMETP €ro CCUCHUA, OIIPCACIIACMBIC 110 HOMUHAJIBHOMY IUAMETPY CTCPIKHA,

Rbond — paCcd€THOC COIPOTHUBJIICHUC CLCINICHUA apMaTypbel C 6eTOHOM, IIPUHHUMACMOC
PaBHOMCPHO pacClpCACICHHBIM IO IJIMHE aHKCPOBKU U OIIPCALCIISICMOC 10 q)OpMy.]'Ie

Roond =M1 M2 Ret, (10.2)

31ech M1 — KO3(D(UIMEHT, YYMUTHIBAIOUIMI BIMSHUE BHUAA [OBEPXHOCTU apMaTyphl,
IPUHUMAEMBbI PABHBIM:
JUIS. HEHAIpSIraeéMoM apMarypbl:
1,5 — nng rmaakoi apMarypsl;
2,0 — g xonoaHOAe(hOPMUPYEMOIT apMaTyphI TEPHOANIECKOTO TTPOQHIIS;
2,5 — U1 TOpSTYEKATaHOM U TOpsTYeKaTaHOH YIIPOYHEHHOH apMaTyphl EPUOINIECKOTO TPOQHIIs;
JUIS HANpsAAraeMou apMaTyphl:
1,5 — nns apmatypHbix kaHatoB K70;
1,7 — nna  xonogHoaepopMuUpOBaHHOM apMaTypbl mHepuoaundeckoro mnpoduis kiacca Bpl500
JUaMETPOM 3 MM M apMaTypHBIX KaHaTOB kiacca Kauamerpamu 6,2 n 6,9 mw;
1,8 — nnst xomogHOTE(OPMHUPOBAHHOM apMaTypsl kKiacca Bp auamerpom 4 MM u Goutee;
2,2 — U1 apMaTypHBIX KaHaToB Kiacca Knuamerpom 9 MM u Goliee, M3rOTOBICHHBIX M3 TIIAIKON
IIPOBOJIOKH;
2,4 — s apMaTypHBIX KaHaToB Kiacca K pgmamerpom 9 MM W 0Oosee, M3rOTOBICHHBIX W3
IPOBOJIOKH MEPUOTNIECKOTO NPOduIIs;
2,5 — IS TOpsTYeKaTaHol 1 ropsiuekaTaHOM YIPOUYHEHHOH apMaTyphbl Kiacca A.
N2 — KOOQQHULIHUEHT, yYUTHIBAIOIINN BIUSAHUE pa3Mepa AuaMeTpa apMaTypbl, IPUHUMAEMBbI paBHbBIM:
JUIs HEHAIpsIraeMoM apMatryphl:
N2 = 1,0 — mpu auamerpe apmarypsi ds < 32 mm;
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N2 = 0,9 — npu guamerpe apmatypsl 36 1 40 mMm;
JUIS HANpSATaeMon apMaTyphl:
N2 = 1,0 114 Bcex TUIOB HAaNIpAraeMou apMarypsbl.
10.3.25 Tpebyemyio pacueTHYIO JUIMHY aHKEPOBKM apMaTypbl C y4€TOM KOHCTPYKTHBHOTO
peIIeHHs SIeMEHTa B 30HE aHKEPOBKHU OTIPENIENISIOT 1o (hopmyIe

As,cal
0,an
As,ef ’

rac (ZI—KOB(l)(bI/II_[I/IeHT, y‘II/ITbIBaI-OH_[I/Iﬁ BJIMAHUC HA JJIIMHY aHKCPOBKH HAIPS)KECHHOI'O COCTOSHUA

I, =al

(10.3)

0eTOHa M apMaTypbl U KOHCTPYKTHUBHOI'O PEIIECHUS 3JIEMEHTA B 30HE aHKEPOBKH;

lp.an — 0a30Bast AIMHA aHKEPOBKH, onpeaeisiemMast mo Gopmyie (10.1);

A cal, Asef — IIOIIAAM  TMONIEPEYHOIO CEUEHHUsl apMarypbl, TpeOyemas MO pacyery |
(haKTHYECKN YCTAaHOBJICHHAS! COOTBETCTBEHHO.

JUia HeHampsiraeMol apmarypbl IpU aHKEPOBKE CTEpKHEM NepUOAMYEcKOro mnpoduis c
NpsIMBIMUA KOHIIAMU (TIpsiMasi aHKEpPOBKA) WMJIM TJAJAKOM apMaTypbl ¢ KpPIOKaMHM MM NETIAMU 0e3
JIOTIOJIHUTENBHBIX AHKEPYIOLIUX YCTPOWCTB JJIsl PAcTSHYTBHIX CTEp:KHEW mpuHuUMaroT «;, =10, a g
cxkarblX —; = 0,75 ; 1 HanpsAraemMou apMarypsl o; =1,0.

JlonmyckaeTcst yMeHbLIaTh JUIMHY aHKEPOBKM CTEp)KHEH HeHampsraeMoi apMmaTypbl B
3aBUCUMOCTH OT KOJMYECTBa M JUaMeTpa IOINEpPEeYHOM apMmarypbl, BUJAa AHKEPYIOIIHUX YCTPOWUCTB
(mpuBapka JONOJIHMUTENBHBIX IMONEPEYHBbIX CTEP)KHEH, 3aru0 KOHLOB CTEpXKHEH NEepHOANYECKOIrO
npoduiisd) U BEIMYUHBI IONEPEYHOro o0xaTus OETOHAa B 30HE aHKEPOBKU (HAIpPHUMEp, OT OMOPHOM
peakuun), HO He Oosee ueM Ha 30%.

B moboMm ciyuyae (akTHUECKYIO JUIMHY aHKEPOBKH MPUHUMAIOT He MeHee 15ds u 200 MM, a s
HEHAaMNpsATaeMbIX cTepikHel Takke He MmeHee 0,3g 4n.

JlJ1g 37IEMEHTOB U3 MEJIKO3EpHUCTOro OeToHa rpynmbl A TpeOyeMoe pacueTHOE 3HaUCHHE JTUHbBI
AHKEPOBKH JIOJDKHO OBITh yBenuueHo Ha 10ds 1uist pacTsHyTOro 6etoHa u Ha 50s — [1st ¢KaToro.

10.3.26 VYcunme, BOCIpPUHHMAaeMOE aHKEPYEMBbIM cTepyKHeM apMaTypbl Ns Ompenensior 1o

bopmyne

|
Ny =Ry A= <R A, (10.4)
al

n

rie lan — minHA aHKEepOBKH, ompexaensemas corinacHo 10.3.25, mnpuHUMas COOTHOIIEHUE
As,cal _
As,ef

|3*paCCT05[HI/Ie OT KOHIAa aHKEPYyEMOro CTEpXKHA MO0 pacCMarpuBacMoro ImnomnepeyYHoro

1;

CCUCHHMSI DIIEMEHTA.

10.3.27 Ha xpaifHuX CBOOOJHBIX OINOpaxX AJIEMEHTOB JUIMHA 3aIlyCKa PACTSIHYTBIX CTEp)KHEH
HEHarnpsraeMol apMmaTypbl 3a BHYTPEHHIOIO T'paHb CBOOOJHON OMOpBI MPHU BBHIOJHEHUU YCIOBUS
Q<Qp (cm. 8.1.31-8.1.35) momkua cocraBisth He MeHee 50s. Ecnm ykaszanHOoe ycjaoBue He
coOmro1aercs, JUIMHY 3aIycKa apMaTyphbl 3a TpaHb OMOPHI ONpeAessitoT coraacHo 10.3.25.

10.3.28 Tlpwm ycTpoiicTBe Ha KOHIIAX CTEP)KHEW CIEIHATLHBIX aHKEPOB B BHUJIE TUIACTHH, IIAk0,
raeK, YrOJIKOB, BBICAKEHHBIX TOJIOBOK M T.II. IUIOMIAJh KOHTAaKTa aHKepa C OETOHOM JOJDKHA
YIIOBJIETBOPSATH YCJIOBUIO NPOYHOCTH OeroHa Ha cmAtue. Kpome Toro, mpu mnpoeKTHPOBAHHH
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IIPUBApUBAEMbIX AHKEPHBIX J€Tal€d CIeAyeT Y4YUThIBATh XapaKTEpUCTUKH MeTauia [0
CBapUBaEMOCTH, a TAKIKE CIIOCOOBI U YCIOBHS CBAPKH.

CoennHeHHs] HEHATIPSITaeMOI apMaTyphbl

10.3.29 [Ins coenuHEHUs HEHANPATAEMON apMaTypbl IPUMEHSIOT OJWH U3 CICIYIOITUX THUIIOB
CTBIKOB:

a) CTBIKM BHAXJIECTKy 0€3 CBapKHu:

- C IPSIMBIMU KOHIIAaMH CTEP>KHEH MEPUOANUECKOT0 Mpoduis;

- C NOpsAMBIMM KOHIIAMM CTEp>KHEHM C IPUBAPKOM WM YCTaHOBKOW Ha JUIMHE HaXJIECTKU
IIOIIEPEYHBIX CTEPIKHEN;

- ¢ 3aru0amMu Ha KOHIAX (KPIOKH, JIAMKH, TETJIN); TPA 3TOM JUISl TTAKUX CTEP)KHEH MPUMEHSIOT
TOJILKO KPIOKH U TIETIIH.

0) cBapHbBIC 1 MEXAaHUYECKHE CTHIKOBBIE COCTUHEHUSI:

- CO CBapKOMW apMaTyphl;

- C NpPUMEHEHHEM CIICIHATbHBIX MEXaHHYECKUX YCTPOMCTB (CTBIKM C OINPECCOBAHHBIMU
mydTamu, pe3bOOBEIMU My(dTaMu U Jp.).

10.3.30 Crtpiku apMaTypbl BHaXJIECTKY (0€3 CBapKH) MPUMEHSIOT MIPH CTHIKOBAHUU CTEPIKHEH C
JuameTpoM pabdbodeil apmaTypsl He Ooisiee 40 Mm.

Ha coenunenust apmarypsl BHaxJiecTKy pacnpoctpansiercs 10.3.22.

JmHa mepernycka (HaXJIECTKH) CTBHIKOB PAcTSHYTOH WM C)KaTOW apMaTypbl JOJDKHA OBITH HE

MeHee 3HadeHust JuinHbI ||, orpeaessieMoro mo Gpopmysie

i = a,lo A , (10.5)

ef
rae loan—0a3oBas qiHA aHKepOBKH, ompeensiemast mo ¢popmyse (10.1);
As cal,As er—cM. 10.3.25;

0—K03(D(PUIIMEHT,  YYUTHIBAIOUIMHA  BIMSHUE  HANPSHKEHHOTO  COCTOSHUS — apMaryphl,
KOHCTPYKTUBHOTO PpEIICHHs »HJIEMEHTAa B 30HE COEIMHEHHUS CTep)KHEH, KOMUYecTBa CTBIKYeMOMH
apMaTypbl B OJIHOM CEYEHHH II0 OTHOIICHHIO K OOIIEeMYy KOJIHMYECTBY apMaTyphl B 3TOM CEYCHUH,
PacCTOSIHUS MKy CTHIKYEMBIMH CTEP)KHSIMHU.

[Tpu coemuHeHnN apMaTypsl MIEPUOANIECKOTO MTPOPUIIS C IPSMBIMU KOHIIAMH, a TAK)KE TIIAJKUX
CTep)KHEH ¢ KPIOKaMH WU TIETIISIMU 0e3 JIOMOTHUTEIBHBIX aHKEPYIONINX YCTPOUCTB KOXPPHUIIMEHT 02
JUI PacTSIHYTOM apMaTypbl NMPUHUMAIOT paBHBIM 1,2, a s cxaroit apmarypsl — 0,9. Ilpu stom
JIOJKHBI OBITH COOJIIOCHBI CIIEYIOINE YCIOBHS:

OTHOCHUTEJIbHOE KOJIMYECTBO CTBIKYEMOH B OJHOM pacue€THOM CEYEHHMM »JJIeMeHTa paboueit
apMaTypbl IEPUOANYECKOT0 MPoPUiIs J0HKHO ObITh He Ooree 50 %, rmaakoi apMatypsl (C KprokaMu
WM NIeTJIsIMU) — He 6onee 25 %;

yCWJIME, BOCIIPUHMMAEMOE BCEH NONEPEYHON apMaTypol, MOCTABICHHOW B IpeaeNax CThIKA,
JIOJDKHO OBITH HE MEHEe TOJOBWUHBI YCHIIHS, BOCHPUHUMAEMOTO CTBIKYEMOW B OJHOM PacueTHOM
CEUYCHHH DJIEMEHTA PaCTIHYTOU pabouelt apMaTypoii;

paccTosiHue MEXJy CTBIKYEeMbIMH paOO4YMMHU CTEPKHSIMHM apMaTypbl B CBETY JOJDKHO OBITH HE
6onee 4ds;

paccTosiHUE B CBETY MEXIY COCEIHMMH CTHIKAMHM BHAaXJECTKY (IO IIMPHUHE >KEIe300€TOHHOTO
SIIEMEHTA) JOJKHO OBITh He MeHee 2ds u He MeHee 30 MMm.
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B kauecTBE OJHOrO pacueTHOrO0 CEYEHMsI BJIEMEHTA, PacCMaTpPUBAEMOIO MJIs OINpEAEICHUS
OTHOCHUTEJILHOTO KOJMYECTBA CTBIKYEMOH apmarypbl B OJIHOM CEYEHMM, IMPUHUMAIOT Y4acTOK
3JIEMEHTAa BJIOJIb CThIKyeMoU apMarypsl aiauHoi 1,31 Cunraercs, 4TO CTBIKH apMaTypbl PACIIOI0KEHBI
B OJHOM pPAacy€THOM CEYEHHMM, €CIM LIEHTPbl 3TUX CTHIKOB HAXOAATCA B Mpeesax IJIUHBI ITOrO
y4acTKa.

JlomyckaeTcsi yBEIMYMBATh OTHOCHUTEIBHOE KOJIMYECTBO CTHIKYEMOH B OJIHOM pPacyeTHOM
CeueHuu neMeHTa paboueil pacTsHyToit apmatypsl 10 100 %, npuHuMas 3HaueHue KodpduueHTa oy
paBHbIM 2,0, a TakKe YBEJIUYUBATH OTHOCHUTEIHHOE KOJIMYECTBO CTHIKYEMOW B OJHOM DPAaCUETHOM
CeueHUHU niieMeHTa paboueil cxkaroil apmatypsl 10 100%, nmpunumas 3HaueHUE KOIPPHUIHEHTA)
paBHbIM 1,2. IIpu OTHOCHUTENBHOM KOJIMYECTBE CTHIKYEMON B OJHOM pPAacieTHOM CEYEHHU apMaTyphl
nepuoandeckoro npoduis 6omnee 50 % u rmaakoi apmarypsl 6omnee 25 % 3HadeHust KodhPHUIMeHTa 0
ONPEIEIAIOT 110 JIMHEWHON MHTEPIOJIALIHH.

[Ipy HanWUUU MOTIOTHUTEIHHBIX AHKEPYIOIIMX YCTPONCTB Ha KOHIIAX CTBIKYEMBIX CTEpIKHEU
(mpuBapka MmomnepeyHon apMaTypsbl, 3aru0 KOHIIOB CTBIKYEMBIX CTEP>KHEH MEPUOANUECKOTro Mpoduis u
Ip.) IJMHA MEePenycKa CTHIKYeMbIX CTEp>KHEH MOXKeT ObITh yMeHbIleHa, HO He Oonee yem Ha 30 %.

B mo6om ciiyuae (hakTHueckas AJIMHA Mepenycka 1o/bkHa ObiTh He MeHee 0,4 aploan, HE MeHee
20dsu He menee 250 MMm.

10.3.31 Ilpu coeawHEHWUH apMaTypel C NPUMEHEHHEM CBAapKd BHIOOp THIIOB CBAapHOTO
COEJMHEHUS] M CIOCOOOB CBapKU IPOU3BOJAT C YYETOM YCJIOBUH SKCITyaTallud KOHCTPYKLUH,
CBApUBA€MOCTH CTaJld U TpPeOOBAaHMH IO TEXHOJOTUMU H3TOTOBJIEHUS B COOTBETCTBUU C
NEHCTBYIOIMMU CTaHapPTaMHU.

10.3.32 Ilpu ucnonab30BaHUM ISl CTHIKOB apMaTypbl MEXaHHYECKHX YCTPONCTB B BHIE MYy(DT
(MydTHI Ha pe3bbe, onpeccoBaHHbIE MY(THI U T. J.) HECyllasi CIOCOOHOCTh MY(TOBOIO COEAMHEHUS
JOKHA OBITh TAaKOW JK€, YTO M CTBIKYEMBIX CTEpKHEH (COOTBETCTBEHHO MPU PACTSIKCHHH WU
ckatun). KOHIIBI CTBIKYEMBIX CTEp)KHEH CclieyeT 3aBOJUTh Ha TpeOdyeMyro IIUHY B MYy(]Ty,
OTIpe/IENIEMYIO PACUETOM WIIM ONBITHBIM ITyTEM.

[Ipu ucnons3oBanuu My(T Ha pe3bOe AOKHA ObITh oOecrieueHa TpedyeMas 3aTsKKa MyQT JUIs
JTUKBUJAIMY JTIO(Ta B pe3noe.

I'nyTble cTep:kHU

10.3.33 Ilpu mnpumeHeHUM THYTOH apmarypsl (OTTHObBI, 3aruObl KOHILIOB CTEp)KHEN)
MUHUMAaJIBHBI JUaMeTp 3arufa OTIENbHOTO CTEepKHSA JOJDKEH OBITh TakuM, YTOObI H30eXaTh
paspylIeHs] UM pacKaliblBaHUsl O€TOHA BHYTPU 3aru0a apMaTypHOTO CTEPXKHS M €ro pa3pylleHus B
MmecTe 3aruoa.

MuUHUMATBHBIA AUaAMETp ONMpPaBKU oy IS apMaTyphl IPUHUMAIOT B 3aBHCUMOCTH OT JHAMETpa
crepkHs ds HE MeHee:

- JUTA TJAJKUX CTePKHEN

don = 2,5 ds npu ds< 20 mwm;
dop =4 ds npu dg> 20 mMm;
- JUTSL CTEPIKHEH MePHOAMUYECKOTO TPOQHIIT
dop =5 ds pu ds< 20 mwm;
dop, =8 ds mpu ds> 20 MMm.

JluaMeTp OMNpaBKUM MOXET OBITh TAaK)KE YCTAaHOBJIEH B COOTBETCTBUU CO CTaHIApTaMH Ha
apMaTrypy KOHKPETHOTO BUJA.

117



CH KP 52-02:2024

10.4 KoHcTpynpoBaHHe OCHOBHBIX HECYIIHX 7Kej1e300e TOHHbIX KOHCTPYKIUI

10.4.1 Tlpu KOHCTPYMPOBAHHWU OCHOBHBIX HECYIIUX DJIEMEHTOB KOHCTPYKTHBHOW CHCTEMBI
(KOJIOHH, CTEH, IUIUT MEPEKPBITUH U MOKPBITUH, 0aloK, (yHJAMEHTHBIX IUIMT) CIEeIyeT COOM0AaTh
tpeboBanus 10.2 u 10.3 M0 KOHCTPYHUPOBAHUIO JKEIE300€TOHHBIX KOHCTPYKIIMM, a TaK)Ke HACTOSIIIETO
nojipaszena.

10.4.2 KonmoHHBI apMUPYIOT TPOJOJBHONW apMaTypoi, pacloJIOKEHHOH TI0 KOHTYpY
MOTIEPEYHOr0 CEYECHHUS U, B CIIydasix, O0yCIOBIEHHBIX PACUETOM U KOHCTPYKTHUBHBIMU OCOOCHHOCTSAMU
— BHYTPH MOMEPEYHOT0 CEYCHHUSI, U MONEPEYHON apMaTypoil 110 BHICOTE KOJIOHHBI, OXBaThIBAIOILIEH BCe
IPOJOJIbHBIE CTEPKHHU U PACIIOIO0KEHHON 110 KOHTYPY U BHYTPHU NONEPEYHOIO CEUECHHUS.

KoHcTpykiuio nomnepedyHoill apmaTypsl B Mpefefiax IMONEPEeYHOr0 CEYEHUsS U MaKCHUMallbHbIE
PacCTOSIHUSA M@Ky XOMYTaMU U CBS3SIMH 10 BBICOTE KOJOHHBI CIEAYET MPUHUMATh TAaKUMH, YTOOBI
IPEJOTBPATUTh BBIMIYYMBAHUE CXKAThIX MPOJOJIBHBIX CTEpPKHEH U OO0ECHeYnTh pPABHOMEPHOE
BOCTIPUATHE TIONIEPEUHBIX CHJI IO BHICOTE KOJIOHHBI.

10.4.3 Crensl apMHpPYIOT BEpPTHKAJIbHOW W TOPU3OHTAIBHON apMaTypoil, pacroiioKEeHHOM
CUMMETPUYHO y OOKOBBIX CTOPOH CTEHBI, M MIONEPEYHBIMU CBA3SIMHU, COSAUHSIIONIMMH BEPTUKAIBHYIO U
TOPU30HTAIILHYIO apMaTypy, PACTIONOKEHHYIO Y IPOTUBOIOJIOKHBIX OOKOBBIX CTOPOH CTEHBI.

MakcuManabHOE pacCTOSIHUE MEXK]y BEPTHUKAIbHBIMU U TOPU3OHTAIbHBIMU CTEPIKHSIMHU, a TAK¥Ke
MaKCHMaJbHOE PACCTOSIHUE MEXJy IONEPEYHBIMU CBS3SIMM CIEIYyEeT NPUHUMATh TAKUMH, YTOObBI
IPEJOTBPATUTh BBIIYUYHBAHWE BEPTUKAIbHBIX CXKAaThIX CTEpKHEM M OOECHeuuTh pPaBHOMEPHOE
BOCIIPUATHE YCUIINHU, JEUCTBYIOLIUX B CTEHE.

10.4.4 Ha TopueBbIX y4yacTKax CTEHBI IO €€ BBICOTE CIEAYeT YCTaHABIUBATH IMOMEPEUYHYIO
apmatypy B Buze [1-00pa3ubix (pucyHok 10.1, 6) WM 3aMKHYTBIX XOMYTOB, CO3/IAIOIINX TPEOyeMyHO
AQHKEPOBKY KOHIIEBBIX YYaCTKOB T'OPU30HTAJbHBIX CTEP)KHEM M NMPENOXPAHSAIOUIMX OT BBITYYMBAHUS
TOPLEBBIE CKAThIE BEPTUKAJIBHBIE CTEPKHH CTEH.

10.4.5 V3m0BBIC CONPSIKEHHS CTEH B MECTaX HMX IEPECeYCHHUs MPH HEBO3MOXHOCTH CKBO3HOTO
IpoIycKa TOPU30HTAIBHOM apMaTypbl CTE€H 4Yepe3 3TOT CTHIK CIEAYEeT apMUPOBATH IO BCEHl BHICOTE
creH mnepecekatommmucs [1-oOpasubiMu  xomyTamu (pucyHok 10.1, 6—2), obecneuuBarONIIMU
BOCIPUATHE KOHIIECHTPUPOBAHHBIX TOPU3OHTAJIBHBIX YCUJIMM B Y3JIOBBIX COINPSIKEHUSIX CTEH, a TaK¥Ke
PEIOXPaHSIIONIMMHI BEPTHUKAIbHBIE CKAaThle CTEP’KHU B Y3JIOBBIX CONPSDKEHUAX OT BBITYYHMBAHUS U
o0ecreynBaroIMMHI aHKEPOBKY KOHIIEBBIX Y4aCTKOB TOPU30HTAJIBHBIX CTEP)KHEH.
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a — TOPIEBOM yUaCTOK TUIUTHI, 6 — TOPIIEBOW YIaCTOK CTEHBI, 8 — T-00pa3HbIid CTHIK, & — YTIIOBON CTHIK

Pucynoxk 10.1 — AukepoBKa ¢ momombio [1-00pa3HpIx meraneit
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10.4.6 ApMupoBaHHE HHJIOHOB, 3aHUMAIOIIUX IO CBOMM TI'€OMETPHYECKHM XapaKTEPHUCTHUKAM
IIPOMEXKYTOUHOE IOJIOXKEHUE MEXY CTEHAMM M KOJIOHHAMH, MPOMU3BOASIT KaK JUIs KOJIOHH WM Kak
JUIS CTEH B 3aBUCUMOCTH OT COOTHOILIEHUS JUIMHBI U HIMPUHBI IOIEPEYHOIO CEUEHNUS ITUIIOHOB.

10.4.7 Konmu4yecTBO BEpPTUKAIbHOW M TOPU3OHTAIBHON apMarypbl B CTEHE CJEIyeT
YCTaHaBJIMBATh B COOTBETCTBUU C JICHCTBYIOIIMMU B CT€HE ycuiusaMU. IIpu 3TOM mpenycMaTpuBaroT
paBHOMEpPHOE apMHUPOBAHUE MO IUIOIAAM CTEHbI C YBEIMYCHUEM apMUPOBAHUS Y TOPLIOB CTEHbI U Y
IIPOEMOB.

10.4.8 ApmMupoBaHHe IUIOCKUX IUIMT CJIEAYeT OCYIIECTBIATH MPOAOIBHOM apMaTypoil B ABYX
HalpaBJICHUAX, PAcIoIaraéMoi y HIDKHEH M BEpXHEH rpaHell IUINTHI, a B CIIydasiX, 00YCIOBIEHHBIX
pacyeToM — U NONEPEYHOM apMaTypoil, pacrnojlaraéMou y KOJIOHH, CT€H U MO IUIOIAAH TIJIUTHI.

10.4.9 Ha KOHIIEBBIX Y4acTKaxX IJIOCKUX IUIUT CIIEAyeT YCTAaHABIUBATh MOTNIEPEUHYIO0 apMaTypy B
Bujie [1-o0pa3Hbix xoMyToB (pucyHok 10.1, @), pacroioKeHHbIX 10 KPako IUIUTHI, 00eCIICUNBAIOIINX
BOCIPUATHE KPYTALIMX MOMEHTOB y Kpas IUIMTHl U HEOOXOAMMYIO aHKEPOBKY KOHLIEBBIX Yy4acCTKOB
IIPO/IOJIBHOM apMaTyphl.

10.4.10 KonuuecTBO BepxXHEH W HIDKHEH MPOJOJIBHOW apMaTypel B IUIUTE NEPEKPBHITHIA
(MOKpBITHS) CieIyeT yCTaHaBJIMBaTh B COOTBETCTBUU C JAEHCTBYIOUIMMM ycuiausmu. [Ipu 3Tom
JIONYCKAETCsl Al HEperyyspHbIX KOHCTPYKTHBHBIX CHUCTEM C LEJIbIO YIPOIIEHUS apMUPOBAHUS
YCTAHABJIMBATh: HUKHIOK apMaTypy OJMHAKOBOM IO BCEl IUIOIIAIU pacCMaTpUBAaEMOM KOHCTPYKLIUU
B COOTBETCTBMM C MAaKCHUMAJbHBIMHU 3HAUEHUSIMU YCHWJIMH B IPOJIETE IUIMTHI; OCHOBHYIO BEPXHIOIO
apMarypy IpUHUMaThb TaKOM K€, KaK W HIDKHIOIO, a y KOJOHH M CT€H YCTaHaBJIMBaTb
JIOTIOJIHUTENBHYIO BEPXHIOI apMaTypy, KOTOpas B CyMME C OCHOBHOM JOJKHAa BOCIHPUHMMATH
ONOpHbIe ycuiusa B IumiTe. JUis peryisipHbIX KOHCTPYKTHBHBIX CHUCTEM IPOJAOJIBHYIO apMarypy
YCTaHABJIMBAIOT 10 HAJKOJIOHHBIM U MEXKOJIOHHBIM T0JOCaM B JIBYX B3aUMHO INEPIEHIAUKYISIPHBIX
HaNpaBJICHUAX B COOTBETCTBUU C JACHCTBYIOIIUMH B 3THX M0J0CaX YCHINSMHU.

JlonmyckaeTcsl yCTaHOBKA YacTH apMarypbl IUIUT B BHJE CBapHBIX HENPEPHIBHBIX KapKacoB B
HAJKOJIOHHBIX IOJIOCAX IUIUT B JBYX HAIpaBlIEHUSAX (CKPBIThIE OAJIKM), IPU 3TOM KapKachl JTOJIKHBI
OBITh IPOMYIIEHBI CKBO3b TEJIO0 KOJIOHH.

JUia cokpamieHusl pacxoja apMarypbl cIeAyeT BBINOJHATH YCTAaHOBKY HMKHEH M BepXHEU
apMaTypbl, COOTBETCTBYIOIIEH MUHUMaIbHOMY MPOIEHTY apMUPOBAHHUS, 110 BCEH IJIOLIAAN IUIUTHI, a
Ha y4yacTKax, /i€ JCHCTBYIONIME YCHUJIUS TNPEBBIIIAIOT YCHIJINS, BOCIPUHHMAEMBbIe 3TOM apMaTypou,
YCTaHOBKY JOIOJIHUTEIBHON apMaTypbl, COBMECTHO C BBIILIEYKa3aHHOW apMaTypol BOCIIPUHUMAOIIEH
JeWCTBYIOIME HAa ATUX ydacTKax yCHJIUs. ApMHUpoBaHUE (QYHIAMEHTHBIX IUIUT CIIeIyeT MPOU3BOANUTh
aHAJIOTUYHBIM 00pa3oMm.

10.4.11 KoHcTpyupoBaHHE Y3JIOB COMNPSDKEHHUs OalOK C KOJIOHHAMHU CIIEAYEeT NMPOU3BOJHUTH B
cooTBeTcTBUH ¢ pucyHkoM 10.2. [Tpu 3ToM HEOOXOaUMO MpeaycMaTpuBaTh MOMEPEUHYI0 apMaTypy B
BHJIC 3aMKHYTBIX XOMYTOB WM [1-00pa3HbIX neTajneil B 30He aHKEPOBKH paboueld apMaTyphl OaKH.
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Pucynok 10.2 — Y3mb1 conpshxeHus 0aI0K ¢ KOJIOHHAMHU

10.4.12 B y3nax nepeceueHus 6ayok (pucyHok 10.3) cieqyer yCcTaHaBIMBATH JOMOTHUTEILHYIO
MOTIEPEUHYI0 apMaTypy JUlsl BOCIIPUSATHS PEaKIMU OT BTOPOCTENEHHOM Oanku. B riaBHOW Oanke 3Ty
apMaTypy ClieyeT ycTaHaB/IMBaTh Ha mupune b+2 h, rae b u h — mmpuHa u BbicoTa BTOpOCTEIEHHON
0aJKu, BO BTOPOCTEIICHHOW Oajke — Ha ydacTke ImupuHOM h/3. Apmarypy cienyeT ycTaHaBIUBaTh B
BUJIE XOMYTOB, OXBaTBIBAIOIIMX MPOAOJIBHYIO apMaTypy, — JAOMOJIHUTENBHO K apMmarype, Tpedyemoi
0 PacyeTy HAKJIOHHBIX UM MIPOCTPAHCTBEHHBIX CEUEHUH.
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Pucynok 10.3 — Pa3zmemenue onopHoi apMaTypsl B 30HE IIEPECEUCHHS IBYX 0aIoK

10.4.13 B 0anmouyHbIX W3rHOaeMBIX KOHCTPYKIMSAX IPH BBICOTE WX cedeHus Oomee 700Mm
CIIeyeT TpeayCMaTpuBaTh YCTAHOBKY KOHCTPYKTHUBHBIX MPOJOIBHBIX CTEPKHEH Y OOKOBBIX TpaHEe C
paccTosiHHEeM MeXJIy HUMH 1o BbicoTe He Oonee 400MMm u miomaabio ceueHuss He MeHee 0,1%
IUIOINAAM CeueHHUs] OETOHA, pa3MEepOM, PaBHBIM IO BBICOTE AJIEMEHTA PACCTOSHUIO MEXAY 3TUMHU
CTEp>KHSIMHU, 110 IIUPUHE — ITOJIOBUHE HIMPUHBI pedpa smeMeHTa, Ho He 6oiee 200 MM.

120



CH KP 52-02:2024

10.4.14 B mockux (yHAaMEHTHBIX IUIUTaX WU IUIUTAaX MEPEKPHITUN MPH BBICOTE UX CEUCHHS
1000 MM u Oornee cienyeT MperycMaTpUBaTh KOHCTPYKTHBHOE MPOJIOJIBLHOE apMHUPOBAHUE B BHJIE
CETOK M3 apMaTypHBIX CTEpKHEH Tuiomaabio ceuenust He menee 0,05 % ot miomaau ceueHus 6eToHa,
MPUHUMAEMOI PaBHOM MPOM3BEACHUIO PACCTOSIHUS MEXIY CETKaMHM IO BBICOTE Ha COOTBETCTBYIOIIUI
B IJ1aHe pa3Mep IHTHI. [1lar ceTok KOHCTPYKTUBHOTO apMUPOBAHMS 10 BHICOTE MIPUHUMAIOT He Oosee
800MMu He Ooiiee 1/2 TOMIIUHBI IUIUTHI.

B Takux KOHCTPYKLMSIX PACCTOSHUSI B CBETY MEXKY CTEpKHSAMU pabouel apMaTypsl M0 MHUPUHE
CEUYCHHUST ONPEACISAIOTCS KPYIMHOCTHIO 3amoJIHUTENss OeToHa, HO He MeHee 2,5d, rme d— muamerp
paboueii apmMarypsbl.

[lo mepumeTpy W y CBOOOJHBIX KpaeB TaKUX IUIMT CIEAYeT YCTAHABIMBATH IONEPEUYHYIO
apMmatypy B Buje [1-o0pa3HbIX aeraneil, 00eCreunBaIOIIUX BOCIPUATHE KPYTSIIUX MOMEHTOB y Kpas
TUTMTHI ¥ HEOOXOJUMYIO aHKEPOBKY KOHIIEBBIX YYaCTKOB MPOOIBHON apMaTypHl.

JlmaMeTp momnepevHoi apMaTyphl B BSI3aHBIX KapKacaxX TaKHX IUTHT MPHHAMAIOT HE MEHEe 8§ MM.
B cBapHbIX Kapkacax AMaMeTp TONEpPeYyHOM apMaTypsl MNPUHUMAIOT HE MEHee JuaMeTpa,
yCTaHABIMBAEMOT0 U3 YCJIOBHS CBAPKU C HAHOOJIBIIUM AUAMETPOM MPOAOJIBHOM apMaTyphl.

KoncTpynpoBanue nonepedyHoit apMaTypsl B 30HE IPOAABIMBAHUS B TAKUX IUIMTaX BBIMOIHSIIOT
cormacuo 10.3.17, mpu 5TOM mIar MONEpPEeYyHOM apMaTypbl B 30HE MPOJABIMBAHUS B HAIPaBIICHUHU,
HEePICHUKYIIIPHOM K CTOPOHAM PacueTHOTO KOHTYpa, YCTaHABJIMBAIOT ¢ maroM He oosiee 1/3h0 u He
6osee 500 M.

10.4.15 KoHcTpyupoBaHue TMpeABAPUTEIHHO HANPSHKEHHONM apmarypbl 0e3 CIEIUICHHS C
OCTOHOM B CTAQIUU DKCIUTyaTalldd CJIEIyeT MPOHU3BOJHUTH TAaKUM O0pa3oM, YTOOBI B HM3THOAEMBIX
aeMeHTax obecrneynuBanochk 3(PGEKTUBHOE BOCHPHUATHE OMOPHBIX M MPOJETHBIX HM3TMOAIOIINX
MOMEHTOB. [[7s1 3TOro apMaTtypy packjaJblBalOT BOJHOOOpPA3HO IO Mapa0OIMYECKUM KpPUBBIM Ha
omope u B mposere (pucyHok 10.4).

\”\__,/\__/‘/
& &

Pucynok 10.4-Cxema packiasky HanpsAracMon apMaTyphbl 110 BBICOTE CEUEHUS] HEPa3pE3HOI
KOHCTPYKLIUU

11 TpeOoBaHusi K U3rOTOBJICHUIO, BO3BEJICHUIO M IKCILIyaTAlIMU OCTOHHBIX H
7KeJ1e300eTOHHBIX KOHCTPYKIMH

11.1 Beron

11.1.1 IMonbop coctaBa OETOHHOW cMeCH MPOU3BOAAT Ul MOJyYEHHUsS] OETOHA B KOHCTPYKIUSX,
COOTBETCTBYIOIIETO TEXHUYECKUM MOKa3aTessiM pa3ziena 6 U yCTaHOBJICHHBIM B ITPOEKTE.

3a ocHOBY mpu mojadope cocraBa OETOHa ClelyeT NMPUHUMATh ONpPENENSIONINI ISl TaHHOTO
BUJa OETOHA U HAa3HAYEHUs KOHCTPYKIIMU MToKa3aTesb OeToHa. [Ipu 3ToM H0IKHBI OBITH 0OecrieueHbl U
Jpyrue yCTaHOBIECHHBIE MPOEKTOM MOKa3aTeNN KauyecTBa OETOHA.

[IpoekTupoBanue W MOAOOpP cocTaBa OeToHA MO TpeOyeMol MPOYHOCTH OETOHA CIEayeT
npousBoauTh corstacHo 'OCT 26633, I'OCT 27006.
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[Ipu moxmbope coctaBa OeTOHa IOMKHBI OBITH OOECIEYEeHbI Tpedyemble TEXHOJIOTHYECKUE
noKa3aTesu KayecTBa 0eToHHOI cMmecu (ynoboykiapIBaeMOCTb, COXPaHSEMOCTb,
HEepacclanBaeMOCTbh, BO3AYXOCOACPKaHUE U JPYTUe TOKA3aTeNHn).

CoiicTBa nMo00paHHOTO cocTaBa O€TOHA JOKHBI COOTBETCTBOBATH TEXHOJOTHH IPOU3BO/ICTBA
OETOHHBIX paboT, BKJIIOYAIONIEH CPOKM M YCJIOBHUSA TBEPAEHUS OETOHA, CIOCOObI, PEXUMbI
IPUTOTOBJICHUS M TPAHCIIOPTUPOBAHUs OETOHHOW CMECH U JIpyrue OCOOEHHOCTH TEXHOJOTHYECKOIro
nporecca (TOCT 7473, TOCT 10181).

[TonGop cocraBa OeroHa cieqyeT NPOU3BOJUTH HA OCHOBE XapaKTEPUCTHK MaTepHasoB,
IPUMEHSEMBIX Ul €r0 MPUTOTOBJIECHNUS, BKIIOYAIOIINX BSDKYILHE, 3aII0JIHUTEH, BOAY U () (EKTUBHbIE
no6asku (Mmomudukaropsl) (FOCT 8267, TOCT 8736, TOCT 23732, TOCT 24211, 'OCT 31108).

[Tpu monbope cocraBa OeTOHA ClieAyeT MPUMEHATh MAaTepHajbl C YYETOM HX JKOJIOTHYECKOH
YHCTOTHI (OTPaHUYCHUE 110 COACPIKAHUIO PAJAUOHYKIHIOB, PalOHa, TOKCHYHOCTH | T.I1.).

[Ipu monmbope cocraBa Oe€TOHa €ro pacdyeT MPOU3BOAAT HA OCHOBAHWU YCTAHOBIICHHBIX
3aBHCUMOCTEH, OJYYEHHBIX SKCIIEPUMEHTAIIBHO.

11.1.2 Tlpu npuroroBieHHH OCETOHA JOJDKHA OBITH OOECIeYeHa HEeoO0XOoauMass TOYHOCTH
JIO3UPOBKHM BXOJASAIIMX B OETOHHYIO CMECh MaTepUaJIOB U IOCIeNI0BAaTeNbHOCTh MX 3arpyxkeHus (CII
70.13330).

[lepememmBanrieM OETOHHON CMECH JOJDKHO OBITH 0OECIEUYeHO PaBHOMEPHOE paclpesieieHue
KOMIIOHEHTOB 110 BceMy 0O0beMy cMecH. [IpomomKUTenhHOCTh IepeMEelBaHus NPUHUMAIOT B
COOTBETCTBUH C HMHCTPYKIHUSAMH MPEIIPUATHI-U3TOTOBUTENCH OETOHO-CMECUTEIBHBIX YCTAaHOBOK
(3aBOJIOB) UJIM YCTAHABJIMBAIOT OMBITHBIM ITYTEM.

11.1.3 TpaucnoptupoBaHue OETOHHOW CMeCH CJEQyeT OCYIIECTBISATh CIoco0aMu H
CpeACTBaMH, O0ECIeYHBAIOLUIMMHU COXPAHHOCTh €€ CBOMCTB M HCKIIIOYAIOUIMMH €€ DPACCIOeHHE, a
TaKXKe 3arpsi3HeHHe IOCTOPOHHMMHU MaTepuaiamMu. JlomyckaeTcs BOCCTaHOBJIEHHE OTIEIBHBIX
nokaszaresel kauecTBa OETOHHON CMECH Ha MECTe YKJIAJIKU 3a CYEeT BBEICHHS XMMHUYECKUX J100aBOK
WIA TIPUMEHEHUsI TEXHOJIOTMYECKHX MPUEMOB TPU YCIOBUHM 00ECHEUeHUs] BCEX NIPYTUX TPEeOyeMBIX
IIOKa3aTesed KayecTna.

11.1.4 Metonamu BBIIIOJIHEHUS YKJIAJAKW U YIUIOTHEHUS! O€TOHA JOJKHBI ObITh rapaHTUPOBAHbI
OTHOPOJHOCTh W IUIOTHOCTh OETOHa B KOHCTPYKIHSX, COOTBETCTBYIOIIHE TpPEOOBAHHSM,
IPEeyCMOTPEHHBIM IS paccMaTpuBaeMoi cTpouTenbHoi koHcTpykiuu (CHull KP 52-01).

[Tpumensiemble crnocoObl M peXUMbl  (OPMOBaHHUS JOJDKHBI OOecreuuBaTh —3aJaHHYIO
OJTHOPOJHOCTh M MJIOTHOCTh M YCTaHABIMBAIOTCS C YUETOM IOKa3aTesieil kauecTBa OETOHHOW CMecH,
BUJA KOHCTPYKIMHM M H3AEIHS M KOHKPETHBIX HMHXEHEPHO-TE€OJIOTMYECKUX M IPOHM3BOJICTBEHHBIX
YCJIOBHM.

[Topsimok OeTOHWUpPOBAHHS CIIEAYET YyCTAaHABIMBATh, NPEAYCMATpPHBAs PACIOJIOKEHHE IIBOB
OCTOHMPOBAaHUS C YYETOM TEXHOJIOTUM BO3BEICHUS COOPYKEHHS W €ro KOHCTPYKTHBHBIX
ocobenHocteil. Ilpm »sTom gomkHa OBITh oOecnedeHa HeoOXOAMMas MPOYHOCTh KOHTAaKTa
MOBEPXHOCTEH OeTOHA B IIBE OCTOHMPOBAHUS, a TAK)KE MPOYHOCTh KOHCTPYKIIMH C YUETOM HAIUIHS
IIBOB OETOHHUPOBAHMUSL.

[Tpu yxiagke OETOHHOW CMECH IpPH TMOHMKEHHBIX IOJIOKUTENBHBIX M OTPHUIATENbHBIX HWIN
MOBBIIICHHBIX IOJIOKUTEIBHBIX TEMIIEpaTypax JOJDKHBI OBITh HPEAYCMOTPEHBI CHElHaIbHbIE
MEPOTPHUATHS O 3aLIUTE OETOHA KOHCTPYKLIUHU OT TEMIIEpaTypPHOTO BO3ACHCTBHUSI.

11.1.5 TBepnenue OeToHa cneayeT oOecreynBaTh 0€3 NPUMEHEHUS WU C MPUMEHEHHEM
YCKOPSIIOIIUX TEXHOJIOTMYECKUX BO3AEHCTBUH (C IMOMOIIBIO TEIUIOBIAXHOCTHOM OOpabOTKH Mpu
HOPMAaJIbHOM HJIU TTOBBILIEHHOM JaBJICHUH).
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B Oerone B mporecce TBEpACHHUS ClEIyeT NOIICPKUBATh PACUCTHBIM TeMIepaTypHO-
BIQKHOCTHBIA pekuM. [Ipu HeoOX0auMOCTH ISl CO3/IaHUs YCIIOBUM, 00ECTIEUNBAIONINX HApaCTaHHE
MPOYHOCTH OCTOHA W CHUKCHHE YCAJOYHBIX SBJICHHM, CIEAYET MPUMEHSTH CICIUATbHBIC 3alTUTHBIC
MEPOMPUATHS. B TEXHOIOTHYECKOM MPOIIeCcCe TEIUIOBOM 00PaOOTKH U3IEIHA JOKHBI OBITh IPUHSTHI
MEphI M0 CHIDKEHHIO TEMIIEPATYPHBIX IEPErajoB M B3aHMMHBIX MEPEMENICHUH MEKIYy onamyOouyHON
dhopmoii 1 6ETOHOM.

B MaccCHBHBIX MOHOJHMTHBIX KOHCTPYKIHUSX CIEAYET IMPEIyCMaTpUBaTh MEPOTPHUSATHS I10
YMEHBIICHUIO BIUSHUS TEMIIEPATypPHO-BIAKHOCTHBIX TIOJICH HANPSDKEHHIA, CBA3aHHBIX C IK30TEPMHCH
IIpU TBEPJICHUU OETOHA, Ha padOTy KOHCTPYKIIUH.

11.2 Apmatypa

11.21 Apwmarypa, npuMeHsieMasi [Uisi apMUPOBaHHS KOHCTPYKIMH, TOJDKHA COOTBETCTBOBATh
IPOEKTY M TpeOOBAHUSAM COOTBETCTBYIOUIMX CTAHAAPTOB. ApMarypa J0JDKHA UMETh MapKHpPOBKY M
COOTBETCTBYIOLIHNE CEPTU(DUKATHI, YAOCTOBEPSIOLINE €€ KaUeCTBO.

VYCoBUsIMM  XpaHEHHMs apMaTypbl M €€ TpPaHCHOPTUPOBAHUS JOJDKHA OBITh HMCKIIIOYEHA
BO3MOXXHOCTb  3arpsi3HEHUS, KOPPO3MOHHOI'O IIOPAKEHUS, MEXAHMYECKOIO IOBPEKIACHUS WU
MOSIBJICHUS IIJIACTUYECKUX JTeopMannid, yXyAIIAIOMINX CLEIUIEHHEe ¢ OETOHOM.

11.2.2 VYcraHoBKy BsI3aHOW apMarypel B ONAIXyOOYHBIE (OPMBI CIIEAYEeT NPOHU3BOIUTH B
COOTBETCTBHH C MpoeKToM. [Ipu 3TOM moimKHa OBITH IPEAYCMOTpEHA HASKHAS (PUKCAIHS TTOJIOKEHHS
apMaTYpHBIX CTEP)KHEH C MOMOIIBIO MEpPONPHUATHHA, 00ECIEUNBAIONINX HEBO3MOXKHOCTh CMEIICHUS
apMaTypbl B IIPOLIECCE €€ YCTAHOBKU M O€TOHUPOBAHUS KOHCTPYKLIUH.

11.2.3 OrtkioHeHHUs] apMaTypbl OT NPOEKTHOTO MOJOXKEHUs NMPU €€ YCTaHOBKE HE JIOJIKHBI
MPEBBIIIATH JOMYCTUMBIX 3HaueHHH, yctaHoBieHHbIx CHull KP 52-01.

11.2.4 Caapuble apMaTypHble U3A€IHs (CETKH, KapKachl) claelyeT U3rOTaBIUBaTh C MOMOIIBIO
KOHTaKTHO-TOUYE€YHOW CBapKH WJIM HHBIMU clloco0amH, oOecnedMBarollUMU TpeOyeMyro MPOYHOCTh
CBApHOTO COEIMHEHUS M HE JOMYCKAIOUIMMHU CHIKEHUS HPOYHOCTH COEAMHSIEMBIX apMaTypHBIX
anemenToB (TOCT 14098, TOCT 10922).

VYCTaHOBKY CBAapHBIX apMaTypHBIX W3J€IUil B omnanyOouHble (OpPMBI CleAyeT MPOU3BOAUTH B
COOTBETCTBHUH C MpoeKToM. [Ipu 3TOM J0mKHA OBITH IPEeAyCMOTpEHA HaIeKHAsT PUKCALUS TTOJIOKEHUS
apMaTypHbBIX M3J€IMA C TOMOIIbI0 MEPONPUATHH, 00ecreynBaoIMX HEBO3MOXKHOCTh CMEIEHUS
apMaTypHBIX U3/IeNU B ITpoIiecce YCTAaHOBKU U OETOHUPOBAHMUSL.

OTKJIOHEHUSsI apMaTypHBIX U3/EIUI OT MIPOEKTHOrO MOJIOKEHUS IPU UX YCTAHOBKE HE JOJIKHBI
MPEBBIIIATH JOMYCTUMBIX 3HaueHHH, yctanoBieHHbx CHull KP 52-01.

11.25 3aru® apmaTypHBIX CTEp)KHEH CIIEAYeT OCYIIECTBISTh C ITOMOIIBIO CIIEIHATBHBIX
OIpaBOK, 00ECIEUNBAOIIMX HEOOXOIMMbIE 3HAUEHUS paiuyca KPUBU3HBIL.

11.2.6 CBapHBIE CTBIKH apMaTypHI BHIOJHSIOT C TIOMOIIHI0 KOHTAaKTHOM, TyTOBOW WIJIM BaHHOH
cBapku. [Ipumensiemblii cioco0 cBapku JOKeH oOecredynBaTh HEOOXOIUMYIO MPOYHOCTH CBApHOTO
COEJMHEHUS, a TAKXKe NMPOYHOCTh U JAe(HOPMATHUBHOCTH MPUMBIKAIOIIUX K CBAPHOMY COEIWHEHHIO
YYacCTKOB apMaTypHBIX CTEPKHEM.

11.2.7 MexaHudyeckue COEIMHEHUS (CTBIKM) apMaTypbl CIEAyeT BBINOJHATH C IOMOIIBIO
OIPECCOBAHHBIX U pe3b0OBBIX MY(PT. [IpouHOCTE MEXaHMUYECKOTO COEMHEHHSI PACTIHYTON apMaTyphl
JOJKHA OBITH TAKOM K€, UTO U CTBIKYEMBIX CTEpKHEH.
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11.2.8 Ilpu HaTsHKEHUU apMaTypbl Ha YHOpPBl WIM 3aTBEpACBIINI OETOH JOJKHBI OBITh
o0ecrieyeHbl YCTaHOBIICHHBIE B MMPOEKTE KOHTPOJIUPYEMbIe 3HAUEHUS MPEIBAPUTEILHOTO HAMPSHKEHUS
B IIpeziesiax JONYyCKaeMbIX 3HAYCHUN OTKJIOHEHHH, YCTAHOBICHHBIX HOPMAaTUBHBIMH JOKYMEHTAMHU.

[Ipy oTmycke HaTSDKEHUS apMarypsl cleayer o0ecreynBaTh IUIABHYIO — Iepeaavy
IpeIBapUTEIIFHOTO HAPSHKEHHSI Ha OSTOH.

11.2.9 W 3sroroBneHne M KOHCTPYHMPOBAHHE MEXAaHMUYECKHX COCIUHEHUH apMaTyphbl, a TaKkKe
KOHCTPYUPOBAaHHE ¥ NPOCKTUPOBAHUE IKEIE300€TOHHBIX KOHCTPYKIMH C MEXaHHMYECKUMH
COEIMHEHUSIMH apMaTyphI CIICAYET BBIIOIHATH B COOTBETCTBUU C puitoskeHneM K.

11.3 Onany0ka

11.3.1 Omnanybka (onamyOouHbie (GOPMBI) JODKHA BBIIOJIHATH CIEAYIOINIME OCHOBHBIC
¢yHkumu: mpumaBath OETOHY HPOCKTHYIO (GOpMY KOHCTPYKIUH, oOecriedyuBaTh TpeOyeMblii BHJ
BHEIIIHEH MOBEpXHOCTHU OETOHa, MOAJEPKHUBATh KOHCTPYKIUIO ITOKA OHA HE Ha0epeT pacnaayOodHyro
IPOYHOCTh U, IPU HEOOXOTUMOCTH, CIIY’KUTh YIIOPOM IPU HATSIKEHUU apMaTyphbl.

[Tpy M3roToBIIEHNMHM KOHCTPYKLMH MPUMEHSIOT MHBEHTApHYIO U CIIELUANIbHYIO, IIEPECTaBHYIO U
nepeaswxkHyto onanyoky (I'OCT 34329, TOCT P 52086, 'OCT 25781).

OnanyOKy U ee KpelieHHUs CIIEAYeT MPOCKTHPOBATh W M3TOTABIMBATH TAaKUM 00pa3oM, YTOOBI
OHM MOTJIM BOCHPHUHSATH HAarpy3Kd, BO3HMKAIOUIME B IPOLECCE IPOU3BOJCTBA padOT, MO3BOJISUIN
KOHCTPYKLUSIM CBOOOJHO nedopmupoBaThcs U olOecrieunBaid COOJIOJEHUE AONYCKOB B Ipenesax,
YCTAHOBJICHHBIX I KOHKPETHOWKOHCTPYKIIMHU HITH COOPY KEHUSI.

Onany6Ka 1 KpeIuieHus 10JKHbI COOTBETCTBOBATh MPHHATHIM CII0CO0aM YKJIaJKU U YIUIOTHEHUS
OETOHHON cMecH, YCIOBHMSM MpPEIBAPUTEIILHOTO HANpsHKEHUs, TBEpACHUS OETOHa U TeIJIOBOM
00paboTKu.

CremHYI0 onaylyOKy ciiefyeT MpOeKTHpOBaTh M M3rOTAaBIMBATH TaKUM 00pa3oM, 4TOObI ObLIa
obecrieueHa pacnany0ka KOHCTPYKIIUM 0€3 MOBPEXACHHS OETOHA.

PacnanyOky KOHCTpYKIMN ClIeIyeT TPOU3BOAUTH IMOCie Habopa OETOHOM pacharyOOuYHOMN
MPOYHOCTH.

Hecnemuyro onany0Oky ciaenyer NpoeKTUPOBaTh KaK COCTaBHYIO YacTh KOHCTPYKLIUU.

11.4 BeronHble U #kej1e300eTOHHbIE KOHCTPYKIMH

1141 W sroroBneHue OETOHHBIX U KEJIE300€TOHHBIX KOHCTPYKLUH BKIIOYAeT OManyOO4HbIE,
apMaTypHble U OeTOHHbIE paboThl, MPOBOAUMBIE B cooTBeTcTBUM ¢ 11.1, 11.2 1 11.3.

['oTOBBIE KOHCTPYKIMH JIOJDKHBI cOoOTBeTcTBOBaTh mpoekty u ['OCT 13015. OtknoHeHus
TEOMETPUYECKUX Pa3MEpPOB JOJDKHBI YKIAABIBAThCSA B TIpeAeiax JOIMYCKOB, YCTAHOBJICHHBIX JIJIS
KOHKPETHOM KOHCTPYKIIUH.

1142 B OeTOHHBIX W JKeIe300€TOHHBIX KOHCTPYKIHUSAX K Hadaly WX OJKCIUTyaTalliu
dakTHueckas NPOYHOCTh OeToHa JOKHA OBITh HE HWKe TpeOyeMod NpouyHOCTH OeToHa,
YCTQHOBJICHHOH B IPOEKTE.

B cOOpHBIX OETOHHBIX M IKEIE300€TOHHBIX KOHCTPYKLUSAX JOJDKHA ObITh oOecredyeHa
YCTQHOBJICHHAs MPOEKTOM OTHYCKHAas MPOYHOCTh OeToHa (MPOYHOCTh OETOHa IMpH OTIpaBKe
KOHCTPYKIIMU TIOTPEOUTENIO), a JUIsl PEIBAPUTEIHHO HANPSHKEHHBIX KOHCTPYKIIMA — YCTAHOBJICHHAS
IPOEKTOM MepeaTOuHast IPOYHOCTh (IIPOYHOCTh OE€TOHA MPH OTILYCKE HATSKEHUS apMaTyphbl).
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B MOHOTUTHBIX KOHCTPYKLUSX JOJDKHA OBITH oOecrieyeHa pacnanyOouHasi MPOYHOCTh OETOHA B
YCTaHOBJICHHOM IPOEKTOM BO3pacTe (IIpH CHATHH HeCyIlel onanyOkn).

1143 Tlogpem KOHCTPYKIMU CIIEAYET OCYIIECTBIATH C MOMOIIBIO CIEIHATbHBIX YCTPOHCTB
(MOHT@XXHBIX I€TENb U APYTUX MPUCIOCOOIEHUI), IPEAYCMOTPEHHBIX NPOEKTOM. IIpu 3TOM AOIKHBI
ObIThb oOOecneueHbl YCJIOBUSA IIOJbEMa, HCKIIOYAIOUIME pa3pylIeHHe, IOTepr0 yCTOWYMBOCTH,
OIIPOKU/IbIBAHUE, PACKAYMBAHHUE U BPAILlEHUE KOHCTPYKIIHH.

11.4.4 VYcnoBus TpaHCHOPTUPOBAHUS, CKIAJUPOBAHMS M XPAHEHUS KOHCTPYKLMH JIOJIKHBI
COOTBETCTBOBATh INPUBEAECHHBIM B mpoekre. [Ipu 3TOM nomkHa ObITH oOecreyeHa COXPaHHOCTb
KOHCTPYKILIUH, IOBEPXHOCTEN OETOHA, BBIITYCKOB apMaTypbl U MOHTAXHbIX MIETEIb OT MOBPEXKIACHUI.

11.45 Bo3sBeneHue 34aHUN U COOPYXKEHHH M3 COOPHBIX JIEMEHTOB CIIEAYET MPOU3BOAUTH B
COOTBETCTBHHM C TPOEKTOM IPOU3BOJACTBA pabOT, B KOTOPOM JOJDKHBI OBITH MPETyCMOTPEHBI
IIOCJIEZI0BATEIbHOCTh YCTAHOBKM KOHCTPYKIMM M MEpOIpHUSATHS, OOecrnedyuBaroume TpeOyemyro
TOYHOCTb YCTAHOBKH, IIPOCTPAHCTBEHHYIO HEM3MEHSEMOCTh KOHCTPYKIMH B Ipolecce HX
YKPYIHUTEJIBHOM COOPKM M YCTaHOBKM B IPOEKTHOE IOJIO)KEHHE, YCTONYMBOCTH KOHCTPYKLUHH U
qacTel 3/1aHus UM COOPY>KEHUs B IpoLiecce BO3BECHUs, O€30I1aCHbIE YCIOBUS TPYIa.

IIpu BO3BenEeHUM 3/1aHUHA U COOPY)KEHUI M3 MOHOJUTHOrO O€TOHa CieqyeT IpelycMaTpuBaTh
[I0CJIE/IOBATEIbHOCTH ~ OETOHMPOBAHUS  KOHCTPYKLUH, CHATHUS M IE€PECTAaHOBKU  ONATyOKH,
o0ecreYnBaOIMe MPOYHOCTh, TPEIIUHOCTOWKOCTh M IKECTKOCTh KOHCTPYKIMI B Ipoiecce
Bo3BeleHus. Kpome »3Toro creayer mnpeaycMaTpuBaTb MEPONPHUSATHS (KOHCTPYKTUBHBIE U
TEXHOJIOTUYECKHUE, a TIPU HEOOXOAUMOCTH — BBIITOJHEHHE pacyeTa), OrpaHUYMBaIONINe 00pa3oBaHue U
pa3BUTHE TEXHOJIOTMYECKUX TPEIIHH.

OTKJIOHEHUsI KOHCTPYKLHUI OT MPOEKTHOr'O MOJOXEHUs HE JOJDKHBI MPEBBILATh JOMYCTHUMBIX
3HA4YEeHUH, YCTAHOBJIEHHBIX JUII COOTBETCTBYIOLIUX KOHCTPYKUUH (KOJIOHH, OaJOK, IUIUT) 3JaHUHA U
coopyxenuit (CHull KP 52-01).

11.4.6 KoHcTpykuMu cieqyeT coaep)kaTh TaKMM o00pa3oM, 4TOObl OHM BBIIOJHSJIM CBOE
Ha3Ha4YeHHUe, NPETyCMOTPEHHOE B MPOEKTE, B TEYEHHE YCTAHOBIIEHHOI'O CpPOKa CIYXKOBbI 3JaHMS WU
coopykenusi. HeoOxomaumo coOmogaTh peXUM OKCIUTyaTallid OETOHHBIX W JKEIE300€TOHHBIX
KOHCTPYKIIMWA 3JIaHUM W COOPY>KEHHUM, HWCKIIIOYAIOIIMM CHIDKEHHE WX HECyled CrnocoOHOCTH,
AKCILTYaTal[MOHHON MPUTOJTHOCTU U JIOJTOBEYHOCTH BCIIEJCTBUE I'PYObIX HAPYIIEHUH HOPMHUPYEMBIX
YCIIOBUHM 3KCIUTyaTalluu (Meperpy3ka KOHCTPYKIUM, HECOONI0JEHUE CPOKOB IMPOBEAEHHUS IUIAHOBO-
NpeaynpeIUTeIbHBIX PEMOHTOB, IOBBIIIEHWE arpecCUBHOCTH cpeibl W T.1.). Ecam B mpormecce
SKCIUTyaTallu OOHapy>KeHbl MMOBPEXKJIEHUS KOHCTPYKLHUH, CHIDKAloIKUe ee 0e30MacHOCTh H
NPEMATCTBYIOIINE €€ HOPMaJbHOMY (DYHKIIMOHUPOBAHHIO, CJEIYET BBINOJIHUTh MEPOIPHUATHS,
IIPEyCMOTPEHHBIE B pasnene 12.

11.5 KonTpoJb kauecTBa

11.5.1 KoHTpoab KauecTBa KOHCTPYKIIMI JOJKEH yCTaHaBIUBAaTh COOTBETCTBHE TEXHUYECKUX
nokaszareyiel KOHCTPYKIMH (reoMEeTpHUUYeCKUX pa3MepoB, NPOYHOCTHBIX IIOKa3zaTeneil OeTroHa u
apMaTypbl, TPOYHOCTH, TPEUIMHOCTOMKOCTH U  Je(dOpPMATUBHOCTH KOHCTPYKLUMH) TIPH HUX
U3TrOTOBJIEHUM, BO3BEJIEHMM M DKCIUIyaTallud, a TaKKe IapaMeTPOB TEXHOJOTMYECKHX PEXKUMOB
MIPOM3BOJICTBA MMOKa3aTelsAM, yKkazaHHbIM B npoekte, CH KP 12-02, TOCT 13015.

CrniocoObl KOHTpOJISI KayecTBa (IpaBUJia KOHTPOJIS, METOJbl UCIBITAHUI) perjiaMeHTHPYIOTCS
COOTBETCTBYIOLIMMHU CTaHIAPTaMH U TEXHUYECKUMH YCIOBHSIMHU.
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1152 Jlna obecrieuenus: TpeOOBaHUM, MPEOBSBISEMBIX K OETOHHBIM M >K€I€300€TOHHBIM
KOHCTPYKLUSM, CIEAyeT MPOU3BOAMTH KOHTPOJb KadecTBa MPOAYKIHMH, BKIIOYAONMA B cels
BXOJIHOM, ONEPALIMOHHBIN, IPUEMOYHBIN U IKCILIyaTallMOHHBIA KOHTPOJIb.

11.5.3 KouTpons npodyHocty 6€TOHA CleAyeT MPOU3BOJUTH MO PE3yJIbTaTaM UCHBITAHUS U
CHELMANIbHO M3rOTOBJIEHHBIX WIM OTOOPAHHBIX M3 KOHCTPYKIMM KOHTPOJBHBIX OOpa3loB IO
I'OCT 10180, T'OCT 28570, nmub6o meromamu Hepaspymatomero koHtposst mo ['OCT 17624,
I'OCT 22690.

JU11 MOHOJIUTHBIX KOHCTPYKIMH clielyeT NPOU3BOANUTh CIUIOIIHONW KOHTPOJIb IPOYHOCTH OETOHA
Hepa3pyLIAOMUMI METOaMH, C 00s3aTelbHbIM MOCTPOCHHUEM IpaJyMpOBOUYHBIX 3aBUCHUMOCTEH. B
UCKITIOUUTENBHBIX CIOy4asx (MpU OTCYTCTBHM JIOCTYNa K KOHCTPYKIHSM) JOIMYCKAaeTCsl MpPOBEICHHUE
KOHTPOJISI TMPOYHOCTH OETOHAa MOHOJMTHBIX KOHCTPYKIMH IO KOHTPOJBHBIM  0OOpasuam,
W3TOTOBJICHHBIM Ha MECTE YKJIAJAKH OCTOHHON CMECH W TBEPICBIIMM B YCIOBHUSAX, WICHTHYHBIM
TBEPJCHHUIO O€TOHA B KOHCTPYKIIHSX.

Onenky npo4HOCTH O€TOHA CcleayeT MPOBOAUTh cTaTucTudeckuMu MeTogamu o 'OCT 18105 ¢
y4eToM (pakTUYecKOM OIHOPOJHOCTH OeToHa Mo mpodHocTu. Ilpu koHTposie mpoyHocTH OeToHa
Hepa3pyIIAIMMHI METOJaMU OJTHOPOJHOCTh POYHOCTH OETOHA ONPEAEISAIOT C YUYETOM IOTPEIIHOCTH
IPUMEHSIEMbIX Hepa3pyIIAoLUMX METOA0B OIpeesIeH s IPOYHOCTH OETOHA.

[IpuMeHeHHe HECTAaTUCTHYECKHMX METOJOB KOHTPOJISA TMPOYHOCTH OETOHA IOIMyCKaeTcs s
€IMHUYHBIX KOHCTPYKIMHA WJIM B HAYalbHBI NEpUOJ TPOW3BOACTBA, WIM NpPU TNPUMEHEHHUU
HEepa3pyIIAONMX METOJIOB OIpPENEeNICHUsI MPOYHOCTH OETOHA C MCIOJIB30BAaHHEM YHHBEPCAIbHBIX
3aBHCUMOCTEH C MX MPUBSA3KON K OETOHY KOHTPOJIUPYEMOI mapTuu 0€3 MOCTPOSHHSI TPaynPOBOYHBIX
3aBHCUMOCTEH, a TaKkKe, B UCKIFOUUTENBHBIX CIy4asX, P KOHTPOJIE IPOYHOCTH O€TOHA MOHOJIUTHBIX
KOHCTPYKLUH 110 KOHTPOJbHBIM 00pa3laM, H3rOTOBJICHHBIM Ha CTPOMTEIbHOHM IUIOIIAJKE I10
I'OCT 18105.

11.5.4 KoHTposib MOPO30CTOMKOCTH, BOJOHENPOHUIIAEMOCTH M IUIOTHOCTH OETOHA CleayeT
npouzBoauTh o 'OCT 10060, TOCT 12730.0, T'OCT 12730.1, TOCT 12730.5, TOCT 27005.

11.5.,5 KouTpons TmoKazaTenel KayecTBa apMaTypbl (BXOJHOW KOHTPOJIb)  CIEIYET
IPOM3BOJIUTH B COOTBETCTBUH C TPEOOBAHUSMH CTAaHIAPTOB HA apMaTypy.

KonTponk kadectBa cBapoyHBIX padboT mpomsBomsaT corsacHo CHull KP 52-01, TOCT 10922,
I'OCT 23858.

11.5.6 OueHuBaTh NPUroJHOCTH COOPHBIX KOHCTPYKLUH MO MPOYHOCTH, TPEIIMHOCTOMKOCTH U
nedopMaTUBHOCTH (IKCIUTyaTallMOHHOW mpuroaHoct) ciuenyer cormacHo ['OCT 8829 mpoOHbIM
Harpy)>KeHueM KOHCTPYKLIUU KOHTPOJIbHON HArpy3Koi WM BEIOOPOYHBIM UCIIBITAHMEMC HarpyXeHHeM
70 pa3pylleHHs: OTAENbHBIX COOPHBIX H3AETHH, B3ATHIX M3 MAPTUU OJHOTHUIIHBIX KOHCTPYKIIMH.
OneHnBaTh NPUTOAHOCTh KOHCTPYKIIMKM MOYKHO TaK)kKe€ Ha OCHOBE PE3YJIBTaTOB KOHTPOJIST KOMILIEKCA
€IMHUYHBIX TIOKa3arened (mis COOpPHBIX W MOHOJMTHBIX KOHCTPYKIIHI), XapaKTEpU3YIOIIHX
IIPOYHOCTH OETOHA, TOJIIWHY 3alIUTHOTO CIIOS, TEOMETPUIECKHE Pa3Mephl CEUEHUH M KOHCTPYKIIHM,
pacrioyio)keHHe apMaTypbl U MPOYHOCTh CBAPHBIX COCTUHEHHH, THAMETP M MEXaHHMUECKHE CBOWCTBA
apMaTypbl, OCHOBHBIE pa3Mepbl apMaTypHBIX M3/EIUNA U 3HAUCHUEHATSHKEHUS apMaTyphbl, OJTy4aeMbIX
B IIPOIIECCE BXOJIHOTO, ONIEPALMOHHOTO U PUEMOYHOTO KOHTPOJIS.

11.5.7 TlpuemMKky OETOHHBIX M K€JIE300€TOHHBIX KOHCTPYKIMI MOCIEe UX BO3BEACHUS CIIEAyeT
OCYLIECTBIISAITh NyT€M YCTAHOBJIEHUS COOTBETCTBHUS  BBINIOJHEHHOH KOHCTPYKLIHUH IPOEKTY
(CHuII KP 52-01).

[Tpuemky CcOOpHBIX OETOHHBIX U JKEJIE€300€TOHHBIX M3JENIMA M KOHCTPYKLUH ClexyeT
ocymectBsATh o CHulI 3.09.01 u I'OCT 13015.
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12 TpeOoBaHus K BOCCTAHOBJEHMI) M YCHJICHHMIO KeJIe300eTOHHBIX
KOHCTPYKIUM

12.1 O01mme moJ10KeHus

BoccranoBnenue u ycuieHue xene300€TOHHBIX KOHCTPYKIUHN cleayeT MPOU3BOIUTh Ha OCHOBE
pE3yNbTaTOB HUX HATYPHOIO OO0CII€JOBaHMsS, IOBEPOUYHOIO pacuera, pacdyera M KOHCTPYHPOBAHUS
YCUJIMBAEMBIX KOHCTPYKIIUH.

12.2 HatypHble 00cjie10BaHUSI KOHCTPYKIMIA

HarypupiMu oOcienoBaHUsMH B 3aBUCHMOCTH OT KOHKPETHOW 3a7add JIOJDKHBI  OBITh
YCTaHOBJICHBI: COCTOSIHUE KOHCTPYKLIMH, T€OMETPUUECKHE pa3Mepbl KOHCTPYKIHI, apMHUpOBaHHE
KOHCTPYKILUH, MPOYHOCTh OETOHA, BUJ U KJIACC apMaTypbl U €€ COCTOSHHE, MPOTUObl KOHCTPYKIIHIA,
IIMpUHA PACKPBITUS TPEIIMH, HUX JUIMHA M PACIOJIOKEHHE, pa3Mepbl M Xapakrep IePeKTOB U
MOBPEXKICHUM, HATPY3KU, CTATUYECKAsE CXeMa KOHCTPYKIIHA.

12.3 TloBepouHbIe pacuyeTbl KOHCTPYKIMii

12.3.1 TIloBepouHble pacYeThl CYIIECTBYIOUIMX KOHCTPYKIMH CIEAyeT NPOU3BOIUTH IPH
M3MEHEHUH JEHCTBYIOIIMX HAa HUX HArpy30K, YCIOBHH 3KCILTyaTallud U O0OBEMHO-TUIAHUPOBOYHBIX
pEeLLeHHMI, a TaKXKe MPH 0OHAPYKEHUH CEPbE3HBIX AE(PEKTOB U MOBPEKACHUIN B KOHCTPYKIMSX.

Ha ocHOBe MOBepOYHBIX pacueTOB YCTaHABIMBAIOT IPUTOJHOCTh KOHCTPYKIUH K 3KCIUTyaTalluH,
HE00XO0AUMOCTb UX YCHJIEHHS, HEOOXOMMOCTbh CHUKEHHUS SKCIUTYaTallMOHHOM HAarpy3KH WIIH MOJIHYIO
HEMPUTOJAHOCTb KOHCTPYKLIUH.

12.3.2 TloBepouHbIe pacdeThl HEOOXOIMMO MPOU3BOIUTH Ha OCHOBE NMPOEKTHBIX MaTEPUAIOB,
TaHHBIX 110 W3TOTOBJICHHUI0O M BO3BEICHHIO KOHCTPYKIMH, a TaKkKe pe3yIbTaTOB HATYPHBIX
o0ciie10BaHuil.

PacueTHple cXeMBI NpH MPOBEICHWM IMOBEPOYHBIX PACUETOB CIIEAYeT MPUHUMATH C yYETOM
YCTAQHOBJICHHbIX  ()AaKTUUYECKUX TIEOMETPUYECKHX Ppa3MepoB, (PaKTHUECKOTO0 COECJUHEHUS U
B3aUMOJICHCTBHSI KOHCTPYKLIUI M 3]IEMEHTOB KOHCTPYKLIMH, BBISIBJIEHHBIX OTKIOHEHUN P MOHTAXeE.

12.3.3 TloBepouHble pacyeThl ciaenyeT IPOM3BOAUTH MO HeCcyIlel cliocoOHOCTH, AedopMarusam
U TPEIMHOCTOHKOCTU. JlomycKaeTcsi He MPOU3BOAUTH MOBEPOUYHBIE PACUETHI MO KCILTyaTallMOHHON
MIPUTOTHOCTH, €CJIHM TIEPEMEIICHUSI U IIHUPUHA PACKPBITHS TPEIIWH B CYIIECTBYIOIIMX KOHCTPYKIIHSX
MIPU MaKCHUMAaJIbHBIX (PAKTHUECKUX HArpy3Kax HE MPEBOCXOIAT AOMYCTHUMBIX 3HAYCHWH, a YCHIIUS B
CCUCHHSIX DIIEMEHTOB OT BO3MOKHBIX HArpy30K HE TPEBBINIAIOT 3HAYCHHH YCHIIMH OT (haKTHUECKH
JEUCTBYIOIINX HArPy30K.

12.3.4 PacyerHple 3HAuUCHHs XapaKTEPUCTHK OETOHa TPUHUMAIOT TO Tadmune 6.8 B
3aBUCUMOCTH OT Kjlacca O€TOHa, YyKa3aHHOrO B TMPOEKTe, WJIM YCJIOBHOIO Kilacca OeToHa,
OIpENIeNIIEMOr0 € MOMOIIBIO TEPEBOAHBIX KO3(PPHUIMEHTOB, O00ECIEeUMBAIOIINX SKBHUBAJICHTHYIO
MIPOYHOCTh MO (PaKTHUECKOW cperHeill mMpouyHOCTH OeTOHA, MOJYYEHHOM MO pe3yiabTaTaM HCHBITAaHUN
0eToHa MeToJlaMH Hepa3pyIIAIONIEro KOHTPOJS WM MO MCHBITAaHUSAM OTOOPAHHBIX M3 KOHCTPYKIIUH
00pasIoB.

12.3.5 PacueTHbIe 3HAUCHUS XapAKTEPUCTUK apMaTyphbl TPUHUMAIOT 10 Tadyimam 6.14 u 6.15
B 3aBUCHMOCTH OT KJIacca apMaTypbl, YKa3aHHOI'O B IPOEKTE, WM YCIOBHOIO Kijlacca apMaryphbl,
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OTIpeNIeNIIEMOr0 € IOMOIIBIO TEPEBOAHBIX KOI(PPHUIMEHTOB, OOECIEUHBAIOIIUX SKBUBAJICHTHYIO
OPOYHOCTh MO (PaKTHYECKHM 3HAUEHHUSIM CpEIHEH MPOYHOCTH apMaTyphl, HOJIYYEHHOW 10
pe3yabTaTaM HCIBITaHUI 00pa3oB apMaTyphl, OTOOPAaHHBIX U3 00CIEyEeMbIX KOHCTPYKIIHA.

[Ipy OTCYTCTBMM MPOEKTHBIX AAHHBIX M HEBO3MOXXHOCTH OTOOpa 00pa3loB AOMYCKAETCs KJIacc
apMaTypbl YCTaHABJIMBATh 110 BULY NPO(UIIS apMaTypsl, a pacueTHbIE CONPOTUBICHUS NPUHUMATh Ha
20 % HuKe COOTBETCTBYIOIIMX 3HAYEHUH, OTBEUAIOIINX JaHHOMY KJaccy.

12.3.6 Tlpu mnpoBeneHHWH TIOBEPOUYHBIX PACUETOB JOKHBI OBITh YUYTEHBI JEe(PEKThI |
HOBPEXJCHUS KOHCTPYKLUM, BBIABJICHHbIE B IIPOIECCE HATYPHBIX OOCIEIOBAaHUN: CHUXKEHUE
IPOYHOCTH, MECTHBIE MIOBPEXKAECHUS WU pa3pylIeHus: OeToHa; OOpbIB apMaTyphl, KOPPO3Us apMaTyphl,
HapylICHHE aHKEPOBKM M CHEIUICHHS apMaTypbl C OSTOHOM; OIacHOe 0oOpa3oBaHHWE M PACKPBITHE
TPEUINH; KOHCTPYKTUBHBIC OTKJIOHEHHS OT MPOEKTa B OTICIBHBIX JJIEMEHTAaX KOHCTPYKIHMH U HX
COCIIMHEHUSX.

12.3.7 KoHcTpykumu, HE YIOBIETBOPSIONIME TPEOOBAHUSAM TIOBEPOYHBIX pPACUeTOB IO
Hecylled CIOoCOOHOCTH M 3KCITyaTallMOHHOM HPUTOAHOCTH, IMOAJEKAT YCHWJICHUIO WM JUIsL HHUX
JIOJDKHA OBITh CHHMIKEHA SKCIUTyaTallMOHHAs Harpys3Ka.

JUis  KOHCTPYKLMH, HE YAOBIETBOPAIOIIMX TpeOOBaHUSIM IOBEPOYHBIX pPACYETOB IO
9KCIUTYaTallMOHHOW MPUTOJHOCTH, JOMYCKAeTCsl HEe IpeaycMaTpuBaTh YCHIIEHUS JMOO CHIKEHUS
Harpy3kd, €ciii (paKTHUECKUE MPOTHOBI MPEBHIIIAIOT AOMYCTUMBIE 3HAUCHHS, HO HE MPENSATCTBYIOT
HOPMAaJIbHOM IKCIUTyaTalllH, a TAKXKe eClId (PaKTUIECKOE PACKPBITHE TPEIIMH MPEBbIIIACT JOMyCTHMBIE
3HAYCHHUsI, HO HE CO3/IaeT OMACHOCTHU Pa3pyIICHUS.

12.4 Ycuiienue xese300e TOHHBIX KOHCTPYKIUIH

12.4.1 VYcuneHue >kene300€TOHHBIX KOHCTPYKIMM OCYIIECTBISIOT C TOMOIIBIO CTalTbHBIX
3JIEMEHTOB, O€TOHA U XKeJe300€TOHa, apMaTyphl U MOJIMMEPHBIX MaTEPUATIOB.

1242 Tlpu ycuneHHH IXKeIe300€TOHHBIX KOHCTPYKIUH CIEAYyeT YYUTHIBATh HECYIIYIO
CIOCOOHOCTH KakK 3JI€MEHTOB YCHIJICHUS, TaK M YCUIMBAEMOW KOHCTPYKIUHU. [|JIsi 3TOTO JOKHO OBITH
o0ecrieyeHo BKIIIOUYEHHE B pabOTy DJIEMEHTOB YCWJIEHHS M COBMECTHas MX padoTa C YCHIMBAaeMOM
KOHCTpyKIueH. [[s cuibHO NOBpEXIEHHBIX KOHCTPYKIMH (pu paspymenuu 50 % u Oonee ceueHus
o6etona unu 50 % wum Oosiee TuIOMIAAM CEYEHUs paboueld apMaTyphl) DJIEMEHTHl YCUJICHUS CIIETYET
paccuMThIBaTh Ha MOJIHYIO JIEHCTBYIOIIYIO HAarpy3Ky, IPH 3TOM HeCyIlas ClIOCOOHOCTh YCHIIMBAaeMOM
KOHCTPYKLIMU B pacueTe He YUUThIBAETCS.

[Tpu 3amenke TpeUMH C MIUPUHONW PacKphITUs Oojiee JOMyCTUMON U Apyrux JnedekToB OeToHa
cieayer  o0ecrneyuBaTh ~ PAaBHONPOYHOCTh  YYAaCTKOB  KOHCTPYKLHMH,  TOJBEPrHYBIIMXCS
BOCCTaHOBJICHHIO, C OCHOBHBIM OETOHOM.

12.4.3 PacyerHble 3HAYCHHS XaPAaKTEPUCTHK MaTEPUAIOB YCWJICHUS TPUHUMAIOT TI0
JIEHCTBYIOIINM HOPMAaTHBHBIM JIOKyMEHTAM.

PacueTHple 3HAaYCHHS XapaKTEPUCTUK MAaTEepPHaJOB YCHIIMBAEMOW KOHCTPYKIIMH TNPHHAMAIOT
UCXO/IS U3 MPOEKTHBIX JAHHBIX C YYETOM PE3yJIbTaTOB 00CIeI0OBaHUS COTIACHO MPaBUIIaM, IPUHATHIM
[IPY IOBEPOYHBIX pacyeTax.

12.4.4 Pacuer ycunuBaeMoil 5xene300€TOHHON KOHCTPYKIIUH CIIEAYeT MPOU3BOAUTE MO OOLIMM
IpaBUIaM pacyera >KeJe300€TOHHBIX KOHCTPYKIMHA C Y4YeTOM HalpsKeHHO-Ae()OpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKITUH, TTOTYYEHHOTO €10 JI0 YCHUIICHUSI.
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13 Pacuer :xeJ1e300€eTOHHBIX KOHCTPYKIIMA HA BLIHOCJIUBOCTD

131 Pacuer ’xene300€TOHHBIX KOHCTPYKIMH Ha BBIHOCIMBOCTH CJIEAYET BBINOJIHATH MpPU
JEHCTBUM MHOTOKpPAaTHO IOBTOpAOILEHcs (perynsipHoil) Harpy3ku. [IpoBepka compoTuBiieHUs Npu
pacuere Ha BBIHOCIMBOCTD BBIIIOJIHSIETCS OTAEIBHO sl O€TOHA U apMaTypBbl.

Pacuer Ha BBIHOCIMBOCTb BBINOJHSIOT IO YIPYTro# cTaauu ¢ TpemuHamu. PaboTy pactsHyToro
0eTOHa U CKaTol apMaTyphl HE YYUTBIBAIOT U UX IPOYHOCTh HAa BBIHOCIUBOCTh HE PACCUUTHIBAETCS.

13.2 Pacuer Ha BBIHOCIMBOCTH HEOOXOAMMO IPOU3BOAMTH M3 YCIOBUH, NPU KOTOPBIX
MaKCHUMaJIbHbIC HANPSOKEHUS B C)KATOM OCTOHE M PACcTAHYTOH apMaType OT MOBTOPSIOLICICS Harpy3Ku
HE MPEBBIAIOT PACYETHBIX COMPOTUBJICHUN OETOHa M apMaTypbl Ha C)XKAaTHE W PACTSHKCHUE II0
BBIHOCJIMBOCTH COOTBETCTBEHHO.

13.3 Pacuernbie conpoTuBiIeHUST OETOHA W apMaTyphl 1O BBIHOCIMBOCTH B OOIEM Ciydae
OINpPEAEIAIOTCA C yYEeTOM acMMMETPUM LUKIOB HArpyXXeHWi, KjiaccoB OeTOHa W apMmarypbl (IO
IIPOYHOCTH Ha C)KaTWU€ M PACTSDKEHHWE COOTBETCTBEHHO) Ul 4YKCla LMKJIOB N=2-10°, ¢
HCIIOJIb30BAaHUEM HMCIAJAIOIIEN KPUBOIMHENHONW 3aBUCHUMOCTH, IIOJIy4€HHOM HA OCHOBAHHUHU OIIBITHBIX
JAHHbIX.

[Ipu onpeneneHun pacueTHBIX CONPOTHBICHUN OETOHA MO BBIHOCIMBOCTH CIIEYET YUUTHIBATh
BUJ OeToHa (TSDKEJBI WM JIETKUHN), a TakKe COCTOSIHHE OeToHa 1o BiakHOcTH. Ilpu ompenenenun
pacUeTHBIX CONPOTHUBJICHUN apMaTypbl IO BBIHOCIMBOCTH CIIEAYET YYHUTBHIBaThb HAJIMYME CBApPHBIX
COETUHEHUH.

AcuMMeTpus 1MKJIOB HAarpyXeHHH XapaKTepu3yeTcs OTHOLIEHWEM MHHHUMAJbHBIX U
MaKCUMaJIbHBIX HaIPsUKEHUH B OETOHE M apMaType B IpejieNiax LUKIIa U3MEHEHHs Harpy3KHu.
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IIpunoxenne A

OcHoBHbIEe OyKBEeHHbIEe 0003HAYCHUSI

Yeunus om snewnux HAazpy30K u 6030elicmeull 6 nonepedHom ceveHuu siemenma

M
M,

N
Q
T

U3ru0aroui MOMEHT;

U3rularomuii MOMEHT € Y4YeTOM MOMEHTa YCWIMS IPeIBapUTEIbHOIO
002KaTusl OTHOCUTENBHO LIEHTPA TAKECTU IPUBEIEHHOIO CEUCHMS;
IIPOJOJIbHAS CUIIA;

IOIIEpEYHas CUIIA;

KPYTSIIMI MOMEHT.

Xapazcmepucmuku mamepuailos

Rb,n
Rb, Rb,ser

Rbt,n
Rbt, Rbt,ser

Rb,Ioc

Rbond
Rs; Rs,ser

Rew
RSC

(=S
Eb,red
Es

Es,red
€h0s Ebt0

€50
€b,sh

QOb,cr
o

HOPMAaTHUBHOE COMPOTHUBIIEHHE OETOHA OCEBOMY CHKATHIO;

pacueTHbIe COMPOTHUBICHUA OETOHA OCEBOMY CHXKATHIO JISl TPEIeNIbHBIX
COCTOSIHMI COOTBETCTBEHHO MEPBOM U BTOPOM TPyIIL;

HOPMAaTHUBHOE COMPOTHUBIICHUE OETOHA OCEBOMY PACTXKEHUIO;

pacyeTHbIe COIPOTUBIICHHUSI OETOHA OCEBOMY PACTSIKEHHIO Ul MPEAeSIbHBIX
COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOM I'PYILIL;

pacyeTHOE CONPOTUBIIEHUE OETOHA CMSTHIO;

nepesaToyHasi IpO4YHOCTh OETOHA;

pacueTHOE COMPOTHUBIICHUE CIETNICHUSI apMaTyphl ¢ OETOHOM;

pacueTHbIE CONPOTHUBIICHUS apMarTypbl PACTSHKEHUIO U1  PENeIbHBIX
COCTOSIHUI COOTBETCTBEHHO IEPBOM M BTOPOM I'PYTIIL;

pacueTHOE CONMPOTHUBIICHUE TIONIEPEYHON apMaTyphl PACTKEHUIO;

pacyeTHOE COIPOTUBIICHHE apMaTyphl CXKATHIO JUIsSl MPEIENIbHBIX COCTOSHUMN
IIEPBOM TPYIIIHL;

HaYaJIbHBIM MOAYJIb YIPYTOCTH O€TOHA MPH CXKATUHU U PACTSKEHUU;
IPUBEIEHHBIN MOAYNb feopMalluu CKaToro OEToHa;

MOJ1yJIb YIIPYTOCTH apMaTyphl;

NPUBEICHHBIM MOAyNb JedopMallud apMarypbl, pacloJIO)KEHHOH B
PacTSIHYTOH 30HE 3JIEMEHTA C TPELIMHAMU;

npeienbHble  OTHOCHTENbHbBIE jAedopManuu OETOHa COOTBETCTBEHHO IPH
pPaBHOMEPHOM OCEBOM CXKaTHH U OCEBOM PACTSKEHUMU;

OTHOCHUTEIbHBIE eopMalluy apMaTyphl IIPH HANIPSKEHUH, paBHOM R;
OTHOCUTEJNIbHBIE AeopMaruu ycaaku 6eToHa;

KOd((UIIMEHT MOI3yuecTH OeTOHa;

OTHOIIEHHE COOTBETCTBYIOIIMX MOJYyJIEH yNpyroctu apmaTypsl Es u 6etona
Ep.

XapaKmepucmuKu NOJIOJHCEHUA l’lpOdOJZbHOZZ apmamypbl 6 NONEPEYHOM CeYeHUU d1emenma

S
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— 0003Ha4YeHHe NPOI0JILHON apMaTyphl:

a) MPU HAMYUHU CKATOW M PACTSHYTOH OT JMEHCTBUS BHEIIHEH HArpy3KH 30H
CEUYEHHUSI — PACIIONI0KEHHON B pACTSIHYTOM 30HE;
0) mpHU TOJHOCTHIO CXATOM OT JEWUCTBUS BHEIIHEW HArpy3Kd CEUCHUH —
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PACIIOJIOKEHHOM Y MEHEe CKATOW IPaHu CEUCHHUS,;

B) IPU IIOJHOCTHIO PACTSIHYTOM OT JIEHCTBUS BHEIIHEW HArpy3KU CEUEHUHU:
JUIE BHEUEHTPEHHO pACTIHYTBHIX SJIEMEHTOB — PACIOJIOKEHHOW Yy Ooee
pPacTSAHYTOW I'PaHU CEUCHUS,

JUIS. LEHTPAJIbHO-PACTSIHYTHIX 3JIEMEHTOB — BCE B IIONEPEYHOM CEUEHUU
3JIEMEHTA;

0003Ha4YeHHE MTPOJOJIBLHOM apMaTyphl:

a) MPU HAJMYUHM CKATOW M PACTSHYTOH OT JEHCTBUS BHEIIHEH HArpy3KH 30H
CEYEHUS — PACIIOJIOKEHHOM B CKATOW 30HE;

0) Npu IHOJHOCTBIO CKATOM OT JEHCTBUS BHEIIHEH HArpy3Kud CEYEHHM —
pacIoI0XKEHHOH y 0oJiee CIKAaTOM rpaHu CEYCHHUS,

B) IIPU IOJHOCTBIO PACTAHYTOM OT JAEWCTBUS BHEIIHEW HArpy3KU CEUEHUU
BHELIEHTPEHHO  PAaCTAHYTBIX  JJIEMEHTOB — PACIOJIOXKEHHOW Yy  MEHee
pPacTAHYTOU rPaHU CEUCHHUS.

FeOMempull€CKl/l€ xapakmepucmuxku

b

by, b's

h
hs, h's

eop

Yn

HIMPUHA TPSIMOYTOJIBEHOTO CEYCHHUS;
muprHa pedpa TaBpOBOTO U JBYTABPOBOI'O CEUCHUI;

IIMPUHA TIOJIKK TaBPOBOTO M JBYTaBPOBOI'O CEYEHHH COOTBETCTBEHHO B
pAacCTSIHYTOM U CKaTOM 30HaX;

BBICOTA MPSMOYTOJIBHOTO, TABPOBOI'O U IBYTABPOBOTO CECUCHMIA;

BBICOTA TOJKHA TaBPOBOTO M JIBYTaBPOBOTO CEUEHUN COOTBETCTBEHHO B
PACTSAHYTOU U CKATOU 30HAX;

paccTosiHUuE OT PaBHOJCHCTBYIOIIEH YCHIMK B apMaType COOTBETCTBEHHO S U
S’ 1o Gikaiiel TpaHu CEUCHHUS;

pabouyasi BbICOTa CEUEHHUsI, paBHasi COOTBETCTBeHHO h—au h —a’;

BBICOTA CKAaTOM 30HBI OCTOHA;

OTHOCHUTEJIbHAS BBICOTA C)KATOM 30HBI O€TOHA, paBHast X ;

pPacCTOSIHUE MEXAY XOMYTaMU, U3MEPEHHOE I10 JJIMHE DJIEMEHTA,
HKCIIEHTPUCUTET NPOAOJIBHOW CHiIbl N OTHOCHTENBHO LIEHTpa TAKECTH
IIPUBEIEHHOTO CEUEHUs, onpenensieMbli ¢ yaerom 7.1.7 u 8.1.7;

paccTosHUS OT TOYKM HOPUIIOKEHUs  MpofoibHOM cuimel N 10
PaBHOACUCTBYIOIIEH YCUITHI B apMaType COOTBETCTBEHHO S U S
HKCIEHTPUCUTET YCUJIUS MPEABAPUTEIHHOIO 00XKaTHsI OTHOCUTENBHO LIEHTpa
TSKECTU IIPUBEJICHHOIO CEYCHUS;

paccTosiHUE OT HEUTPAIBHOM OCH JO TOYKU IPUIIOKECHHUS  YCUIIHUSA
IpeBapUTEILHOTO 00KaTH ¢ YYeTOM M3THOAroIero MOMEHTa OT BHEIIHEH
Harpy3Ku;

pacCTOsIHAE OT TOYKH NPHIIOKEHUS YCUIIUS TpeBapuTenbHoro ooxkarus N, ¢
Y4€TOM H3THu0aroniero MOMeHTa OT BHEIIHEM Harpy3ku J0 LEHTpa TAKECTH
PaCTAHYTOW MJIM HAUMEHEE CKATOW apMaTypsl;

IIPOJIET JJIEMEHTA;

JUIMHA 30HbI AaHKEPOBKU;

JUIMHA 30HBI IIEpEelayd IMPEIBAPUTEIBLHOIO HAIpPsKEHWs B apMaType Ha
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0eToH;

pacyeTHass JJMHA 3JEMEHTa, IOJBEPraloIerocss ACWCTBUIO CHKUMAIOLICH
MPOAOJIBHOM CHUJIBL,

panuyc HMHEPUMU TONEPEYHOr0 CEUYCHHs AJIEMEHTa OTHOCHTEIBHO LIEHTpa
TSDKECTH CEUCHUS;

HOMHUHAJIBHBIA ~ TMaMETp CTEP)KHEH COOTBETCTBEHHO MPOJOJIBHOM |
HONIEPEYHON apMaTyphl;

IUIOINAAH CEUYEHUS apMaTypbl COOTBETCTBEHHO S U S

IJIOIIaJb CEYECHUS XOMYTOB, PACHOJIOKEHHBIX B OJHOM HOPMAJIBHOM K
IIPOJIOJIBHOM OCH 3JIEMEHTA TNIOCKOCTH, TIEpeceKarolieil HAKIIOHHOE CEUYEHUE;
K03 (OUIMEHT apMHUPOBaHHMSA, OIpPEACISIEMBbId KaK OTHOIICHHE IUIOIIAIN
CCUYCHHUSI apMaTyphbl S K IUIOMIAIU HONEPEYHOro CeucHus dneMeHnrta b-hy 6e3
ydeTa CBECOB CXKAThIX M PAaCTAHYTHIX MOJIOK;

IUTOIIAb BCEro OETOHA B IIONEPEYHOM CEUCHUH;

IUIOINAAb CeYeHUsI OETOHA CKATOM 30HHI,

TUIOIIAAb CeYeHUsI OETOHA PACTSIHYTOH 30HBI,

IUTOIIA b IPUBEACHHOTO CEYCHHSI JJIEMEHTA;

IUTOLIAb CMSTHS OETOHA;

MOMEHT WHEPIMU CEYCHHsS BCEr0 OETOHA OTHOCUTEIBHO ILIEHTpPA TKECTH
CCUYCHUS DJIEMEHTA;

MOMEHT WHEPIHH TPUBEACHHOTO CEYEHHUS DJIEMEHTAa OTHOCUTEIHHO ero
[EHTpPA TSKECTH;

MOMEHT COTIPOTHBJICHUSI CEUYCHHUs DJIEMEHTa JUI KPAaHEro pacTSHYTOTO
BOJIOKHA.

Xapakmepucmuku nped@apumeﬂbﬁo HANPANCEHHO20 d/lemMermda

P, N, -

Pw.Pe -

Gsp -

Acsp -

Gbp -
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yCUIIME TPEBAPUTEIHLHOTO O0XKaTUSl C YYETOM TMOTeph MpEABAPUTEITHHOTO
HANpsDKEHUST B apMaTrype, COOTBETCTBYIOIIMX paccMaTpUBaeMOM CTaauu
paboTHI DIIEMEHTA;

yCHIIME B HANPATAEMOW apMaType ¢ YUeTOM COOTBETCTBEHHO IEPBBIX U BCEX
MOTEPb NPEABAPUTCIILHOIO HAIIPSAKCHUSA

IIPEABAPUTEIILHOE HANPSHKEHUE B HANPATaeMOM apMarype ¢ y4eTOM ITOTepb
MpeaABapUuTEIIbHOTO HaIpsoKCHUA B apmMmarype, COOTBETCTBYIOIIUX
paccMaTpuBaeMoii CTauK paboOThI AIIEMEHTA;

MOTEPH MPEABAPUTEIHHOTO HATIPSKEHUS B apMaType;

CXKUMAIOIME HANIPSAKCHUA B OeToHE B CTaguu MpEaABAPUTEIIBHOTO o0atus ¢
YUYETOM MMOTEPL NPEABAPUTCIBLHOIO HAIIPSAXKECHUSA B apMaType.
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IIpuiaoxenune b
Pacuer 3aKJIagHbIX AeTajieil
b.1 Pacuer HOpMaJIbHBIX AaHKEpPOB, MPUBAPEHHBIX BTAaBP K IUIOCKUM 3JEMEHTaM CTaJbHbIX
3aKJIaJHBIX JIeTaliel, Ha NEeWCTBUE HM3THOAIONIMX MOMEHTOB, HOPMAaJIbHBIX W CIABUTAIOIIUX CHJI OT

CTaTHYECKOH Harpys3kKu, paclliOJIOKCHHBIX B O,I[HOﬁ IINIOCKOCTH CHMMETPUU 33KJ’I3,Z[HOI>1 JcTaliu,
IMPOU3BOIATHU3 YCIIOBUA

Qi N
ag oAl o, (B.1)
Qan,j,o I\Ian,j,O
rac Nan i~ HaI/I6OJ'IbI_Hee paCTHFI/IBaIOH_Iee YCI/IJ'II/Ie B OJHOM pﬂ,[[y aHKGPOB, paBHOGZ
M N
Nanj =—+—1: (B.2)
’ Z nan
Qan, j ~ — CHBHTalIOLIEe YCUIINE, IPUXOJIAIICECS Ha OIMH PsJT aHKEPOB, PaBHOE:
~0,3N!
Qup = 22N, (5.3)
nan

N /an — HauOoJIbIIIEE CKUMaroniee yCujime B OAHOM pALY aHKEPOB, OIIPCACIACMOC 110 (bopMyﬂe

M N
NG, =———. (5.4)

Z Ny,

Qan,j,O — CJIBUTaromas Cujia, BOCIpUHUMAEMasad aHKCPaMH, OIPEACIIACTCS 110 (I)opMyne

Qan,j,0 =Ys.sh* Aan,j Ro*Rs (B.5)

rae Yssh ~Kod(pdUuuenT, npuHUMaeMbli paBHbIM 1,65,
Nan jo ~TIPEENbHAS  pacTATMBAIOIIAs CHJIA, BOCTIPHHMMAEMAs OJHHM PSJIOM  aHKEPOB,

OTIPEENSIOT 10 hopmyie
I\Ian,j,O = Rs 'Aan,j- (b.6)

B ¢popmynax (b.1)—(b.6):

M, N, Q — MOMEHT, HOpMaJbHas W CABUTAOIIAS CHJIBI, JCHCTBYIOIIME HA 3aKJIAIHYIO JICTaNb
COOTBETCTBEHHO; MOMEHT OIPENIEIAECTCS OTHOCUTEIIBHO OCH, PACIIOJI0KEHHON B IJIOCKOCTH HAPYKHOM
rpaHy MJIACTUHBI U MPOXOISIIECH Yepe3 UEHTP TAKECTH BCEX aHKEPOB;

Nan — YUCJIO PSIZIOB aHKEPOB BIOJIb HAIIPABJICHUS CIBUTAIOIICH CHUIIBI; €CTTH HE 00ECTICUMBACTCS
paBHOMEpHasi Tiepeqada caBuramomend cuinbl Q Ha Bce psAapl aHKEPOB, TO TPU ONpeAeTICHUN
capuraromero ycuinus Qg yuuThiBaeTcsl He 0oJiee YeThIPEX PSIOB;

Z — PacCTOSIHUE MEXAY KpalHUMHU psiiaMU aHKEPOB;
Agn,j — CyMMapHasi IUIOIIa/lb TIONEPEYHOro CEUCHUs aHKEPOB HanOoJee HAMPSHKEHHOTO Psijia.

[Inomianp ceuyeHus: aHKEPOB OCTAIbHBIX PSIIOB JOJDKHA PUHUMATHCS PABHOM IIJIOLIAAN CEUEHUS
aHKEepOB HanboJIee HANPSHKEHHOTO Psizia.
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B ¢popmynax (b.2) u (b.4) HopmanbHas cuna NCUHTAIOT MONOKHUTEIHHOM, €CIIM HAIlPaBJICHA OT
3akiagHou aeranu (pucyHok b.1), u oTpuiiarensHol — eciiv HampaBiieHa K Hell. B cinydasx, koraa Nan
MoJIy4aeT OTpHuIaTebHOe 3HaueHue, To B hopmysie (b.3) mpuaumarotN 4, = N.

[Ipu pacronokeHuH 3akiIaAHOW JeTald Ha BepxHed (mpu OETOHMPOBAHHHM) MOBEPXHOCTH

uznenus 3HaueHue N'z, IPUHUMAIOT PaBHBIM HYIIIO.

r—
Q‘—’l'—" —'V—,-T—
l: WLo]o"\
:—:ﬁl] —*—-e—{l—e-———
M , \_Lo!o
I 1

|
i
.

Pucynok b.1 — Cxema ycunuii, JeCTBYIOIINX Ha 3aKJIaJHYIO ACTAb

b.2 B 3aknanHoOi neranu ¢ aHKepamH, IPUBAPEHHBIMU BHAXJIECTKY oA yriom oT 15° mo 30°,
HAKJIOHHBIE aHKEPBI PACCYUTHIBAIOT Ha AelicTBUe casuratoniei cuibl (mpu Q>N, rae N — orpeiBaromas
cwia) o opmyiie

'
Aan,inc = Q —(;,_3Nan ) (B-7)
S
r7ie Aan,inc — CyMMapHas IUIOIIAb TOTNEPEYHOr0 CEUSHHsI HAKJIOHHBIX aHKEPOB;
N an — o dpopmyie (b.4).

[Tpu 3TOM IOJKHBI YCTaHABIMBATbCS HOPMAaJIbHBIE aHKEPBI, paccuuTbiBaeMble 1o Gpopmyie (b.1)
npu 3HaueHusIX Qan, paBHBIX 0,1 caBuraromero ycuius, onpeaensemoro no ¢opmysie (b.3).

b.3 KoHCTpyKiMs CBapHBIX 3aKjiaJHbIX JETAN€l C INPUBAPEHHBIMH K HUM JJIEMEHTaMH,
NepefalolMME Harpy3Ky Ha 3akjajHble JeTald, JOJDKHA oOecreyuBaTh BKJIIOUYEHHE B paldoTy
AQHKEPHBIX CTEp)KHEH B COOTBETCTBUM C IPHUHATOM pacdyeTHOM cxeMoH. BHemHue 3i1eMeHTHI
3aKJIQJHBIX JeTaleld M WX CBapHbIE coenuHeHHs paccumthiBatorcs cormacHo CH KP 53-01. Ilpwm
pacuere MJIAacTUH U (ACOHHOTO IMPOKaTa Ha OTPHIBAIOLIYIO CHIIY NMPUHUMAETCS, YTO OHHM LIAPHUPHO
COEIMHEHBI C HOPMAJIbHBIMHU aHKEPHBIMH CTEPKHSAMHU.

Kpome toro, TonmuHa miacTuHsl t pacyeTHOM 3aKIaHON IE€Talu, K KOTOPOM MPUBAPUBAIOTCS B
TaBp aHKEPBHI, TOJKHA IPOBEPATHCS U3 YCIOBUS

t>0,25d,, :—S, (b.8)
Sq
rze dan — InaMeTp aHKEPHOT'O CTEPIKHS, TPeOyeMBbIii IO pacyery,
Rsq — pacyeTHOE CONPOTHBIIEHUE CTANIU Ha cpe3, mpuHuMaemoe cornacHo CH KP 53-01.

JIJist TUTIOB CBapHBIX COEAMHEHUN, 00ECTIeYNBAIONINX OOJNBIITYI0 30HY BKIIOYEHHS TIJIACTUHBI B
paboTy mpu BBHIPHIBAHWU U3 HEE aHKEPHOTO CTEPXKHS U COOTBETCTBYIOIIEM OOOCHOBAaHHHM BO3MOKHA
KoppekTupoBka ycinoBus (b.8) a1 ymeHbIeHrs TONIIUHBI TUTACTUHBI.

TonmmHa MIACTUHBI TOJKHA TAKXKE YIOBJIETBOPITH TEXHOJIOTHIECKUM TPEOOBAHUSM IO CBapKe.
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b.4 Ilpu Hamuuyuu pacTATUBAIOIIUX YCHWJIMM BO BCEX HOPMAJIbHBIX WM HAKJIOHHBIX aHKEpax,
MPUBAPEHHBIX K TUIOCKUM 3JIEMEHTaM 3aKJIaJHOW JeTalli, HEOOXOIUMO MPEeayCMOTPETh obecreueHne
MPOYHOCTH OETOHA HA BHIKAIBIBAHUE TI0 COOTBETCTBYIOIIMM ITOBEPXHOCTSIM BBIKATBIBAHHUS.

Pacuer Ha BbIKanbIBaHHUE [OIMYCKAETCS HE NPOM3BOJHTH, €CJIM KOHIIBI AHKEPOB 3aBEICHBI 3a
MPOJIOJIBHYIO apMarypy, PACIOJOKEHHYI0 Yy MPOTUBONOJIONKHOM OT 3aKJIagHOM JeTanu TIpaHu
KeJIe300€TOHHOM KOHCTPYKLWH, a YCHJICHHS aHKEPOB B BHJIE TUIACTUH WIH MONEPEYHBIX KOPOTHIIIECH
3alEIUISIIOTCA 3a CTEP’KHU NMPOAOJIBHON apMaTyphl IMaMeTpoM: He MeHee 20 MM — IpU CUMMETPUYHOM
3alleTJICHUH, HEe MeHee 25 MM — Ipu HecuMMeTpu4yHOM. [Ipu sTOM ydacTok kene300eTOHHOU
KOHCTPYKLUUH MEXAYy KpalHUMH psaMH aHKEPOB IPOBEPSETCS Ha JEHCTBHE COOTBETCTBYIOLIEH
IIONIEPEYHOM CHUJIBL.

[Ipu nelicTBuM CABHUralOIMX YCWJIMKA HAa 3aKJIaJHYI [€Tallb [0 HAIpaBJICHUI0 K Kparo
KEJIe300€TOHHOM KOHCTPYKIMM TaK)Ke€ HEOOXOIUMO IMpeAaycMaTpuBaTh OOECIeueHUuEe IMPOYHOCTH Ha
OTKaJbIBaHUE OETOHA.
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Ipunoxenune B
Pacyer KOHCTPYKTUBHBIX CHCTEM

B.1 Pacuer Hecylmux KOHCTPYKTHBHBIX CUCTEM JOJIKEH BKIIFOYATh:

oTpezieNieHUue YCHINN B 3JIEMEHTaX KOHCTPYKTHBHOW CHCTEMBbI (KOJIOHHAX, TUIUTaX MEPEKPhITHI
U TOKPBHITUA, (YHIAMEHTHBIX IUIMTAX, CTEHaX, siApax) W YCUIUH, NEHCTBYIOIIMX Ha OCHOBaHUS
(GyHIaMEHTOB;

OIpeJIeJICHUE NEPEMEIIEHU KOHCTPYKTUBHOM CUCTEMBI B LIEJIOM M OTAEJIbHBIX €€ JJIEMEHTOB, a
TaKXe YCKOPEHUH KOJIeOaHus IEPEKPhITUN BEPXHUX dTAXKEH;

pacueT Ha YCTOWYMBOCTh KOHCTPYKTUBHOM CHCTEMBI (YCTONYUBOCTH ()OPMBI U TTOJIOKEHUS );

OIICHKY HECYIel CITIOCOOHOCTH U AedOopMaIMi OCHOBAHNS,

OLICHKY COIIPOTHUBIIIEMOCTH KOHCTPYKTHUBHOM CHUCTEMBI MPOIPECCUPYIOLIEMY pa3pyllIEeHUIO (B
OTJICIbHBIX CITyYasix).

B.2 Pacuer Hecyuiell KOHCTPYKTMBHOW CHCTEMBI, BKJIIOUAIOIIEW HAJ3€MHBIE U IOA3EMHbIC
KOHCTPYKIIMM H (YyHIAMEHT, CcJeAyeT MPOU3BOJAUTH JJsl CTaguu »JKcIUlyaranuu. B ciyuae
CYILIECTBEHHOIO HW3MEHEHUs pacyeTHOM CHUTyallud B MPOLECCEe BO3BEIACHUS pacyeT Hecyulei
KOHCTPYKTUBHOM CHCTEMBI CJIEyEeT MPOU3BOAMUTH ISl BCEX IOCIIEI0BATENbHBIX CTaIUN BO3BEIEHUS,
IPUHUMAs PaCUETHBIE CXEMBbI, COOTBETCTBYIOILIUE PACCMATPUBAEMbIM CTAIUSM.

B.3 Pacuer Hecymeil KOHCTPYKTMBHOM CHUCTEMBI B OOIIEM Cilydae CieIyeT MPOU3BOJAUTH B
IIPOCTPAHCTBEHHON IIOCTAHOBKE C YYE€TOM COBMECTHOM pabOThl HAJ3€MHBIX M IOJ3EMHBIX
KOHCTPYKIUH, QyHIaMEHTa U OCHOBAHUS O] HUM.

B.4 Tlpu pacuere HecymMX KOHCTPYKTHBHBIX CHCTEM, COCTOSIIIMX M3 COOPHBIX 3JIEMEHTOB,
CJIEyeT yUYNUTHIBATh IOAATINBOCTb UX COEAUHEHU.

B.5 Pacuer Hecymux KOHCTPYKTHUBHBIX CHCTEM CIEQYET NPOU3BOAUTH C IPUMEHEHUEM
JUHEMHBIX WU HEIMHEWHBIX Je(OPMAIMOHHBIX (KECTKOCTHBIX) XapaKTEPUCTUK KeJIe300€TOHHBIX
3JIEMEHTOB.

Jluneiinble nedopMalliOHHBIE XapAKTEPUCTUKU KEI€300€TOHHBIX 3JIEMEHTOB OIPENEISIOT Kak
JUISl CIUTOLIHOTO YIPYTOro Tea.

Henuneiinble nedopmaniioHHble XapaKTEPUCTUKH KEJIe300€TOHHBIX 3JIEMEHTOB MIPH W3BECTHOM
apMUPOBAaHUM CJEIYET OINpENeNiATh C y4eTOM BO3MOXKHOTO OOpa3oBaHMs TPELIMH B IONEPEUHBIX
CeUEHMsX, a TaKKe C YYeTOM pa3BUTUSA Heynpyrux paedopmanuii B OeToHe M apmarype,
COOTBETCTBYIOIUX KPATKOBPEMEHHOMY U JUIMTEILHOMY JE€HCTBUIO Harpy3KH.

B.6 B pesynbraTte pacyera Hecyleil KOHCTPYKTUBHOM CHCTEMBI IOJIKHBI OBITh YCTaHOBJICHBI: B
KOJIOHHAX — 3HAU€HUs MPOJOJIbHBIX U MOMEPEUHBIX CHJI, U3rHOAIONIMX MOMEHTOB; B IUIOCKUX ITUTaX
NEPEKPBITHH, TOKPHITUS U (YHIAMEHTOB — 3HAYEHMs U3TMOAIOIINX MOMEHTOB, KPYTSIIUX MOMEHTOB,
MOMEPEYHbIX M NPOAOIBHBIX CHJI; B CT€HAaX — 3HAYeHHMs] NPOAOJIBHBIX W CIABUTAIOMIUX CHII,
M3TUOAIOIINX MOMEHTOB, KPYTAIIUX MOMEHTOB U MOMEPEYHbIX CHIL.

OnpeneneHue ycuiaMii B 3JIEMEHTaX KOHCTPYKTMBHOM CHCTEMBI CIEAYET IHPOU3BOJIUTH OT
JENCTBUS paCUETHBIX ITOCTOSHHBIX, JUIMTEIBHBIX U KPATKOBPEMEHHBIX HATPY30K.

B.7 B pesynbrare pacdera Hecyllell KOHCTPYKTUBHOW CHCTEMBI JOJDKHBI ObITh YCTAHOBJICHBI
3HAYeHUs BEPTUKAIBHBIX IepeMelleHuil (MporuboB) MEpeKpPhITUH W TMOKPHITHHA, TOPU3OHTAJIbHBIC
nepeMenieHs] KOHCTPYKTUBHOW CUCTEMBI, a JIJIsl 3JaHUI MOBBIIIEHHOMN 3TaXXHOCTU — TaKkKe YCKOPEHHUS
KOJICOaHWI TEPEKPBITUM BEPXHHUX OTa)xKel. 3HAUYCHHE TEPEMEIICHHH M YCKOpEHMsI KojeOaHuil He
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JOJDKHO TPEBBIIATh JTOMYCTUMBIX 3HAYEHHWM, YCTAHOBJIEHHBIX COOTBETCTBYIOIIMMH HOPMAaTHBHBIMU
JOKYMEHTaMH.

I'opu3oHTanbHBIE NIEpEMEIICHNUS KOHCTPYKTUBHOM CHUCTEMBI CIEAYET ONpPENENsITh OT AEHCTBUS
pacueTHBIX (VI TNPEACNIbHBIX COCTOSIHUM BTOPOW TpYIIIbI) IOCTOSIHHBIX, JJIUTEIBHBIX H
KPaTKOBPEMEHHBIX TOPU30HTAJIBHBIX U BEPTUKAIBHBIX HAIPY30K.

BeprukanbHble nepeMereHus (IporuObl) NEpeKpbITHM M HMOKPBITUH CleqyeT ONpeneisTh OT
JEMCTBYSI HOPMATUBHBIX ITOCTOSHHBIX U JUIMTEIBHBIX BEPTUKAJIBHBIX HAIPY30K.

XKecTKkoCTHBIE XapaKTEPUCTUKH JIEMEHTOB KOHCTPYKTUBHOM CHCTEMBI CIE€LyeT NPUHUMATh C
YY4ETOM apMUPOBaHMs, HAIMUYMS TPEIIMH U HEYNpYyrux aedopmaiuii B 6ETOHE M apMarype COIJacHO
8.2.26, 8.2.27.

YckopeHust KojeOaHW MEPEeKPBITUH BEPXHUX OSTaXEW 3JaHHUS CJIEIyeT OIpeeNsiTh NIpu
JICWCTBUU ITYJIbCALIMOHHON COCTABJISIOIIEN BETPOBOW HArpy3KHu.

B.8 Ilpu pacuere Ha yCTOWYMBOCTb KOHCTPYKTUBHOM CUCTEMBI CIEAYET IPOU3BOIUTE IIPOBEPKY
YCTOMYMBOCTH  (OPMBI  KOHCTPYKTUBHOM  CHCTEMBI, a TaKK€ YCTOWYMBOCTH  IIOJIOKEHUS
KOHCTPYKTUBHOM CHUCTEMBbI Ha OIIPOKU/IBIBAHNE U HA CIBUT.

B.9 Pacuer Ha ycTOMYMBOCTb KOHCTPYKTHMBHOM CHCTEMBI CIEAYET NPOU3BOAUTH HA JIEHCTBUE
pacUeTHBIX IIOCTOSIHHBIX, JUIMTENbHBIX WU KPAaTKOBPEMEHHBIX BEPTUKAJIBHBIX U TOPU30HTAJIBHBIX
Harpys3ox.

[Ipu pacyere ycTOWIHMBOCTH (POPMBI KOHCTPYKTHBHOM CHCTEMBI KECTKOCTHBIE XapaKTEPHUCTUKU
3JIEMEHTOB KOHCTPYKTHMBHOH CHUCTEMBl NMPUHMMAIOT C yYETOM apMHUPOBAHHUS, HaJIU4us TPEIIUH U
Heynpyrux jaedopmanuii B OeTOHE W apmarype. 3amac 10 YCTOWYUBOCTH (POPMBI JIOJDKEH OBITh
JBYKpaTHBIM U Ooiiee.

IIpn pacuere yCTOMYMBOCTH IOJIOXKEHHSI KOHCTPYKTHUBHBIE CHUCTEMBI CIEAYET PacCMaTpUBAaTh
KaK ecTKoe HeZle(pOpMUPOBAHHOE TEJIO.

IIpu pacuere Ha OMPOKUIBIBAHUE YAEPKUBAIOIIUNA MOMEHT OT BEPTUKAJIBHON HAarpy3KH JOJKEH
MPEBBIIATH OMPOKUIBIBAIONINNA MOMEHT OT TOPU3OHTAIILHON HArpy3ku ¢ ko3 uirenTom 3amaca 1,5.

IIpn pacuere Ha CABUT YAEpKHMBAIOIAs] TOPU3OHTAIBHAs CHJIA JOJDKHA IIPEBBILATH
JENUCTBYIONIYIO CIIBUTAIOIIYIO CHly ¢ Kodddunmentom 3amaca 1,2. [Ipu sTom cieayer y4uThIBaTh
HauboJsee HeOIaronpusTHbIE 3HaYeHHs K03(DPUIIMEHTOB HA/IEKHOCTH 110 Harpys3Ke.

B.10 Pacuer Ha yCcTOHYMBOCTH MPOTUB MPOIPECCUPYIOLIETO pa3pyIICHUs! JOIKEH 00ecreunBaTh
MPOYHOCTb U YCTOWYMBOCTH (POPMBI KOHCTPYKTHUBHOM CHCTEMBI B LIEJIOM IIPH BBIXO/IE€ U3 CTPOSI OJTHOTO
KaKOro-Jmoo0 3JeMeHTa KOHCTPYKTHUBHOM CUCTEMBI (KOJIOHHBI, Y4aCTKa CTE€HBI, y4acTKa NePEeKPBITHS) U
BO3MOKHOM TIOCJIEAYIOIIEM pa3pyLIeHUH OJHM3JIexalux 31eMeHToB. Kpome Toro, B 000CHOBaHHBIX
CllydasX paccMaTpHUBacTCs pacueTHash CHUTyalusl C BBIXOJOM H3 CTpPOS 4YacTH OCHOBAHUS O]
¢dbyHIaMeHTamMu (HalmpuMep, B ciiydyae 00Opa30BaHUsI KApCTOBBIX MPOBAJIOB).

B.11 Pacuer Ha ycTOMYMBOCTH POTUB MPOTPECCUPYIOIIETO PA3PYIICHHS CIEAYET MPOU3BOIUTH
MIpU JIEHCTBUU HOPMATUBHBIX BEPTUKAIBHBIX HArPY30K C HOPMAaTUBHBIMU 3HAUEHUSIMU COTPOTHUBIICHUS
0eToHa U apMaTyphl.

B.12 OnenuBarh Hecyllyl0 cHnocoOHOCTh W JeQOpMalMu OCHOBAHMS CJIEIYET COIJIACHO
COOTBETCTBYIOIIMM  HOPMATHUBHBIM  JOKYMEHTaM IIpd JEHCTBUM YCWIMH Ha OCHOBAaHHUE,
YCTaHOBJIEHHBIX IIPH pacyeTe KOHCTPYKTUBHOM CUCTEMBI 3/1aHUS.
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Meroas! pacuera

B.13 Pacyer KOHCTPYKTHBHBIX CHUCTEM IPOMU3BOIAT METOJAMH CTPOUTENbHOM MeXaHuku. [lpu
3TOM B OO0IIEM ciy4yae MPUMEHSIOT METOJ] KOHEUHBIX 3JIEMEHTOB, METOJ] KOHEYHBIX pa3HOCTEH M
JpYrUe YUCIECHHbBIE METO/IBI.

B.14 Jlnst omeHkW HeCymed CIOCOOHOCTH TEPEKPBITUH JONMYCKAeTCs IPUMEHATh METOJ
IIPENEIBHOIO PAaBHOBECHS.

B.15 Pacyer KOHCTPYKTMBHON CHUCTEMBI METOJIOM KOHEUYHBIX 3JEMEHTOB IPOU3BOIAUTCS KaK
IIPOCTPAHCTBEHHOW CTaTUYECKU HEONPENECTUMON CUCTEMBI.

B.16 MogaenupoBaHnue KOHCTPYKTUBHBIX CHUCTEM MPOM3BOASAT C IPUMEHEHUEM O0OO0JIOYEUHBIX,
CTEP>KHEBBIX H, IPU HEOOXOIUMOCTH, OOBEMHBIX KOHEUHBIX 3JIEMEHTOB.

B.17 Ilpu co3gaHuu nNpoCTpaHCTBEHHOW MOJAEIN KOHCTPYKTUBHOM CHUCTEMBI CIIEYET YUUTHIBATh
XapaKTep COBMECTHOM pabOThl CTEPKHEBBIX, OOOJOUEYHBIX U OOBEMHBIX KOHEUYHBIX 3JIEMEHTOB,
CBSI3aHHBIN C PA3JIMYHBIM YHCIIOM CTETIeHEeW CBOOOIbI I KaXKIOTO U3 YKA3aHHBIX AJIEMEHTOB.

B.18 JledopmaTuBHBIE CBOMCTBA OCHOBAHUS CIEAYET YUYUTHIBATh MPUMEHEHUEM OOIIECTPUHATHIX
pacyeTHBIX MOJIEIEH OCHOBAHUSA, PA3JIMYHBIX TUIIOB KOHEYHBIX 3JIEMEHTOB WJIM KPAeBbIX YCIIOBUU C
3a/IaHHOM TOAATIMBOCTBIO, MOJEITUPOBAHMEM BCErO0 MaccHBa TPYHTa MOJ 3JaHUEM U3 OOBEMHBIX
KOHEYHBIX JIEMEHTOB, WJIM KOMIUIEKCHO — C IPUMEHEHUEM BCEX BBIIIECTIEPEUHUCICHHBIX METO/IOB.

B.19 Ha mepBoii ctammu pacdera KOHCTPYKTHBHOM CHCTEMBI Je(OPMATHBHOCTH OCHOBAHHS
JIOITyCKAETCsl YYUTHIBATH C TMOMOIIBI0 KOd(duimeHTa mocreny, MPUHAMAEMOTO O yCpPEIHEHHBIM
XapaKTepUCTHKaM I'PYHTOB.

B.20 TIlpum wucnonb30BaHMM CBAHBIX WJIM CBAWHO-TUIMTHBIX (YHAAMEHTOB CBau CIEAyeT
MOJIEIUPOBaTh KaK >KeJIe300€TOHHbIE KOHCTPYKIIMHM WM YYHUTHIBATH WX COBMECTHYIO DPabOTy C
IPYHTOM OO0OOIEHHO, paccMaTpuBasi OCHOBaHME Kak €JUHOE 1eJIoe€ C HPUBEJCHHBIMU
Kod(UIIMEHTaMH TTOCTENH.

B.21 Ilpu nmoctpoeHUU KOHEYHO-3JIEMEHTHOW pacdyeTHOW MOJENIH pa3Mepbl U KOH(PHUTYPAIHIO
KOHEYHBIX JJIEMEHTOB CJENyeT 3aJaBaTh, MCXOJs M3 BO3MOXKHOCTEW NPHUMEHSEMBIX KOHKPETHBIX
pacyeTHBIX MPOTpaMM, M TMPUHUMATh TaKMMHU, 4TOOBI ObUIa oOecrieyeHa HEoO0XOoaumasi TOYHOCTH
orpezeNieHus] yCUIIH 10 IJIMHE KOJIOHH U O IUIOLIAaN IUIUT NEPEKPHITHH, (PyH/1aMEHTOB U CTEH.

B.22 XecTkocTHbIE XapaKTEpUCTUKH KOHEUHBIX 3JIEMEHTOB Ha MIEpBOHAYAJIBLHOM CTaANM pacueTa
KOHCTPYKTHUBHOM CHCTEMBI, KOTJJa apMUPOBAHUE KOHCTPYKLIUH €I€ HE U3BECTHO, CIELYET ONPENEIIATh
M0 TUHEHHBIM J1e(OPMAIIIOHHBIM XapaKTePUCTHKAM.

B.23 Tlocne ompenenenusi TpeOyeMOro cojaep’KaHUS apMaTypbl B IUIUTaX HEPEKPBHITHH U
MOKPBITUI CJIeyeT MPOU3BECTH JOMOJHUTENBHBIN pacdyeT MPOruOOB 3TUX KOHCTPYKUUN, MpUHUMAS
YTOYHEHHbIE 3HAUEHUSI U3TUOHBIX KECTKOCTHBIX XapAaKTEPUCTUK IUIUT C yYETOM apMUPOBAHUS B IBYX
HaIpaBJIEHUSAX.

B.24 PexoMeHIyeTCsl BBIIOJHUTH TAK)XKE JIOMOJHHUTENIBHBIA pacdeT KOHCTPYKTUBHOW CHCTEMBI
Juist Oojilee TOYHOM OLIEHKM HW3TMOAIOMIMX MOMEHTOB B 3JIEMEHTAaX MEepPeKpPBITUN, MOKPBITUA U
GyHIAaMEHTHBIX TUIMTAX, a TaKXKe MPOJOJIbHBIX CHJI B CTEHaX M KOJIOHHAX C Y4E€TOM HEJIMHEWHBIX
YKECTKOCTHBIX XapaKTEPUCTUK KOHEUHBIX 3JIEMEHTOB.

B.25 Pacyer KOHCTPYKTUBHBIX CUCTEM METOJIOM KOHEUYHBIX JJIEMEHTOB CIEAYET MPOU3BOAUTD C
MPUMEHEHUEM CHEIHABHBIX CEPTU(DUIIMPOBAHHBIX KOMITBIOTEPHBIX MPOTPAMM.

JIJiss KOHCTPYKTHBHBIX CHCTEM 3[MaHHi W coopyxeHni kiacca KC-3 ¢ MOBBIIIEHHBIM YpOBHEM
otBeTrcTBeHHOCTH 1O ['OCT 27751, pacuer HEOOXOIWMO BBINMOJHATH HE MEHEEe YeM IO JABYM
Pa3JIMYHBIM KOMITBIOTEPHBIM IIPOrpaMMaM HE3aBUCUMBIMU OPraHU3ALMSIMHU.
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B.26 Pacuer Hecymielt cnocoOHOCTH MEPEKPBHITHIT METO0M MPEAETbHOIO PABHOBECHS CIIEAYET
IIPOU3BOJIUTh, UCIOJIb3YsI B KAUYECTBE KPUTEPUS PABEHCTBO PabOT BHEIIHUX HArpy30K M BHYTPEHHHX
CWJI Ha MEPEMEILEHUSAX B MPEACIbHOM PaBHOBECUM IUIMTHI MIEPEKPBITUS C HanboJiee ONacHOW CXeMOM
U3JI0Ma, XapaKTEepU3YIOLIEH ee pa3pylleHue.

B.27 PacyeT KOHCTPYKTHUBHBIX CHCTEM 31aHUN U coopyxeHui kiacca KC-3 ¢ MOBBIICHHBIM
ypoBHeM otBeTcTBeHHOCTH 10 ['OCT 27751, cneayer BBINOJHATH, HPU HAYYHO-TEXHUYECKOM
COMPOBOXKICHUH CHEUAIU3UPOBAHHON OpPraHU3aUu.
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Ipunoxenne I'
JAuarpammel 1epopmMupoBanusi 6eToHa

[\l Amnamutuyeckass 3aBHCHMOCTh KPUBOJIMHEHHBIX auarpamm jaedopmupoBaHusi OeToHa

HpI/IHI/IMaeTCH B BUJIC:
€m =Gm/(Eme)r

k
de, =d Gm/(Eme),
[JI€€m, Om, Em—COOTBETCTBEHHO OTHOCHTEJbHBIE ae(hOpPMAIMK, HANPSIKEHUS, HadadbHBIC MOIYIIH
ynpyrocti (d —3nak auddepenimana);
M — uHAeKC MaTepuana (uiss 6eroram = b, bt; mis apmaTypeim = s);

(T.1)

Vm —KO3((QUIMEHT U3MEHEHHS CEKYIIET0 MOYJIsl, ONpeaesieMbIi 1o Gopmyrie
- -\ 2
Vm =Vm i(VO_Vm) I-on-on°, I.2)

37€Ch V,, — 3HaueHHe Kod(duIMeHTa B BEpIIHHE AUATPaMMBbI (IPH G, =Gy, );

Vo—Ha4aJIbHBIA KOA()(UIIMEHT M3MEHEHHUs CEKyIIero Moaynis (B Hayaje JuarpaMMbl WIA B
HauaJsle ee KPUBOJUHEHHOr0 OTpe3Ka);

™ , Wy — KO3 (HUIMEHTHI, XapaKTEePU3YIOIIHE MOJHOTY AUarpaMMBbl MaTepuana, o, =1-o ;

T|— ypOBEHb MPHUPAIICHUS HAIPSKEHHUM, KOTOPBIH ONMPEICIAETCA KaK OTHOILICHHE
T1:(('5m ~Omel )/(6m _Gm,el)’ (Ir.3)
(Gm “Omeel ) 20;
Gm,el — HANpPSHKEHHS, COOTBETCTBYIONIHE TIPEIENy YIPYroCTH MaTepHana;

k o
Vi — KO3QOUIUEHT W3MEHEHHs KacaTeJbHOIO MOJIYJS, CBSI3aHHBIA ¢ KOA((UIMEHTOM HM3MEHEHUs

CCKYyHICTO MOAYJIA COOTHOIICHHUEM

1_1. O (Vo =V ) (@ +20,1) (T'.4)

VKTV T 02 (A / 2
Vm  Vm o 2vp, (Gm “Omegl ) I-om-om
B ¢opmynax (I'.2) u (I'.4) 3HaK mIIOC IPUHUMAIOT VI JUarpaMMsbl 1e(OpMHUPOBAHUS apMaTypbl

U JJIS BOCXOJSAIIEH BETBH AuarpaMMblL ,Z[C(I)OpMI/IpOBaHI/ISI GCTOHa, a 3HaK MUHYC — JJIA HUCXOIAIIEH
BCTBU JUarpaMMbl ,Z[e(pOpMI/IpOBaHI/ISI OcToHa. HI/ICXOIIHH_IYIO BC€TBb JUArpaMMBbl pPa3perIacTcsd

MCIIOJIb30BaTh /10 YPOBHsI HanpsikeHu 1 > 0,85 (c yuetom [.2).

['.2 Tlpu 0THOOCHOM W OJHOPOJHOM CKaTUU OETOHAa MCXOJHas nuarpamma jaeopMHpOBaHUS
6erona (pucyHok I'.1) onucsiBaercs 3aBucuMocTtsiMu (I'.1)—(I".4), B KOTOpBIX clieyeT IPUHUMATD:
JUIs1 00ErX BETBEH MarpaMMbl

O = ~Roser:Opel =0 Vp = 6b/(§b|5b ):n =0p,/5,, (I.5)
TUTSL BOCXOJISIIEH BETBU
vo=Lo =2-2,5v, (I'.6)

JUTSL HUCXOISIIIEN BETBU
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Vo = 2,05V, ; @, =1,95v, —0,138, T.7)

a o,
6-bt = Rb,ser ~

Opt
bltg0=E,v,) AN
0) Eb &y gbt Ep
0 (tg6, = E, 1)
—Ag, b
— Aoy,
&b = _Rb,ser

Pucynok I'.1 — KpuBonunelinsie tuarpammsl 1eopMUpOBaHUs OeTOHA

Abumcca BepIIMHBI AUArPaMMBbl OCEBOTO CKATHs O€TOHA orpeesnseTcs mo Gopmymne

~ —EX“—O’ 75AB/60+0,21/B

_ rs
® T E " 012+B/60+0,2/B T-8)

rae B — knacc 0eTOoHa Mo MPOYHOCTH Ha CXKATHE;

A— Ge3pazmepHBIii K03D(HIHEHT, 3aBUCAIIMIT OT BU/IA 6ETOHA U IPHHUMACMEIi PABHBIM:
A = 1 a0 TSHKETOro U MEIKO3EPHUCTOro OETOHa;
A = D/2400 — [u1s Jlerkoro 6eToHa cpegHeit miotHoctu D, (KF/Mg);
A =0,25+0,35B — mis suenctoro 6eToHa.

[Ipy OIHOOCHOM U OJHOPOJIHOM pPACTSKEHUU OETOHA MCXOJAHAs AuarpaMma JedopMHpOBaHUS
6erona onuceiBaercs 3aBucumocTsiMu (I'.1)—(I".3), B KOTOpBIX cenyeT MPUHUMATD:

Ot = Rot.ser Vot ot =07 = O'bt/o'bt

, T.9)
vy, = (0,6 +015R,, /Ry, )/ -
TIE Tpyq — KOOQQUIMEHT, IPUHIMACMBIIi IPU LEHTPATbHOM PACTSDKCHUH PABHBIM €MHULC;
JJIA I/I3FI/I6aCMBIX 3JICMCHTOB
Totq = (7 +0,007),0,9 <7, =2—Fh/h, , (.10)

30eCh h, =30 CM — HEKOTOpasd 3TATOHHAA BBICOTA CEUCHUA,
9

h— BeICOTa ceueHwms, cM,
Ron= 2,5 MIla.

[TapameTpsl v, @y , 07 BeraucAoT 1o Gopmynam (I'.6), (I'.7) ¢ 3ameHol v, HA V.
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Ipuinoxenne /I
PacyeTr K0JI0HH KPYIJIOTO U KOJIBIEBOI0 CeYeHM i
.1 Pacder mNpOYHOCTH KOJBIEBBIX CEeUeHUM KOJOHH (pucyHok /JI.1) mpum cooTHomEeHUH
BHYTPEHHEr0 M HApY)KHOTO paamycoB ri/r; > 0,5 u apmarype, paBHOMEPHO pacIpeieeHHON 0

OKPYXHOCTH (IIpM MHHMMYM CEMHU MPOJOJBHBIX CTEpPXKHSIX), MPOU3ZBOJATCS B 3aBUCUMOCTH OT
OTHOCHUTEJIbHOM IJIOLIAAN CKATON 30HBI OETOHA

b = RA (L1)
RbA+(Rsc +117R3)A5,t0t

a) pu 0,15 <&;,<0,6 — u3 ycnosus

Si nTCE.,Cir
TT

M < (RbArm + RscAs,tot rs) + Rs As,tot Is (1_1v 7‘i-::cir )(0! 2+1, 3‘i-::cir ); (Ilz)

0) mpu i< 0,15 — u3 ycioBus

M < (R AL, + RoA 1, )75 4 0,205R A, 1. (11.3)
T
ey NFOTSRA
et RbA+ RscAs,tot ’
B) mipu &¢ir>0,6 — U3 yCI0BUS
M < (Ry Al + RSCASYtotrS)%, (1.4)
N
THE &y = (11.5)

RbA+ RscAs,tot
B dopmymax ([.1) — (.5):
As tot — TUIOIIATh CEYCHHUS BCEH MPOIOIBHON apMaTyphl;
h+r
r=h . 2.
I's —paJnyC OKPYKHOCTH, TIPOXOJIAIICH Yepe3 MEHTPHI TSHKECTH CTEPIKHEH MPOJIO0IBHON apMaTypBhl.
MomeHT M omnpenensieTcsi C yueTOM BIHSHUS MPOrH0a 3JIEMEHTa.

Cvcamas 3ona

Pucynok /1.1 — Cxema, mpuHUMaeMasi pu pacueTe KOJIBIIEBOTO CEYCHHUS CKAaTOTO AIEMEHTa
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J1.2 Pacuer mpoYHOCTH KPYTJBIX CEYEHHI KOJOHH (pucyHOK [[.2) ¢ apMarypoi, paBHOMEPHO
pacnpeieNIeHHON 10 OKPYKHOCTH (IIPH 4MCII€ MUHUMYM CEMHU MPOJOJIbHBIX CTEpPXKHEH), TP Kiacce
apMatypsl He Bbiiie A400 npoBepsieTcs U3 ycloBuUs

- 3 -
2 sin°7zé&; sin 7&;;
SIr SIr 6
M <SR Ar=— =SS  RA N TSI 4 gy (11.6)
3 V4 V4
rze I — paauyc MOMEepPevyHOro CeUeHUs;
Ecir — OTHOCUTEIIbHAS TJIOUIA/Ib CKATON 30HBI OETOHA, OpeensieMast CIeAYIOIUM 00pa3oM:
IIPU BBITIOJIHEHUU YCIIOBHS

N <0,77R,A+0,645R A, ;. a7

U3 pELICHUs] YPAaBHEHUS

Sin27E
N +R + R, A———=¢Ir.
édr _ SAS,tot b on ; (Hg)
R, A+ 2,55RSA5’tot

P HEeBBITIONHEHUH ycinoBus ([1.7) — u3 pemeHus: ypaBHeHHs

N 4+ RbAS'”ZT“&C"
Seir = 2n . (A.9)
RbA"' Rs As,tot
¢ — K03 PUIMEHT, yYUTHIBAIOIIUN PabOTy PaCTAHYTON apMaTypbl U IPUHUMAEMbII PaBHBIM:
npu  BeimojHeHun yciosus  (I.7) ¢ = 16(1 - 155&i)&i, HO He Oomee 1,0;

nipu HeBbIMoHeHNH yeiioBus ([1.7) ¢ = 0;
As tot — TUIOIIA/Ib CEYEHUSI BCEH MPOAOTBHON apMaTyphl;
ls—paauyC OKpPYKHOCTH, MPOXOJALIEH 4Yepe3 LEHTPbl TSKECTH CTEPXKHEH  IMPOJOJIBHOU
apMarypsl.
MowmeHT M onpezensercs ¢ y4eTOM BIMSHUS Mporuda 3jIeMeHTa.

i Cocamasn 3ona

€y

Pucynoxk /1.2 — Cxema, mpuHUMaeMasi Ipu pacueTe KPyTioro CEYeHUsI BHEIICHTPEHHO CXKATOTO AJIEMEHTa
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Ipunoxenune E
Pacuyer 0eTOHHBIX HINIOHOK

E.1Pa3mepbl OETOHHBIX IIMOHOK, TNEPEAIONIMX CIBUTAIONIME YCUJIUS MEXAY COOpHBIM
3JIEMEHTOM M JTOTIOJTHUTEIHHO YI0KEHHBIM OETOHOM HIIM PACTBOPOM, OIPENEISIOT 0 (hopMyiam:

fo>— 2 . (E.1)
Roli Ny
2Ryl

rae  Q — caBuraromias cuiia, epeaaroIiascs Yepe3 MIMOHKH;
tx, hy, Ik — r1yOuHa, BRICOTA U [UIMHA [ITTOHKH;
Nk — YMCIIO MIITOHOK, BBOAMMOE B pacyeT ¥ MPUHUMAEMOE He 0oJiee TpeX.

[Tpu nanmuuuu cxxumarotiei cuiibl N BEICOTY HIMTOHOK JIOMYCKAETCsl OMPEIEIATh 10 hopMyIie
~Q-0,7N

= E.3
2Ryl ny (53)

k

U TIPUHUMATh YMEHBIICHHOH 10 CPAaBHEHUIO C BBICOTOH, onpenensiemoi o ¢popmyne (E.2), He Gosee
YeM B JIBa pasa.

[Tpu coenvHeHNM IIMOHKAMU 3JIEMEHTOB HAacTUJA JJIMHA LINOHKH, BBOJNUMAs B pacyeT, JOKHA
COCTaBJIATh HE 0oJsiee MOJOBHMHBI MpOJIeTa 3JIEMEHTa, IpU 3TOM 3HaueHue Q MpUHUMAETCs paBHBIM
CyMME€ CABUTAIOIINX YCUJIMH IO BCEH JUIMHE JIEMEHTA.

ITo ¢popmynam (E.1) — (E.3) cnenyer mpoBepsATh IIMOHKK COOPHOIO 3JE€MEHTa M LIMOHKU M3
JIOTIOJTHUTEIFHO YJI0KEHHOTO OETOHA, MPUHUMAs pacueTHbIE COMPOTUBIIEHUs OeToHa MMOHOK Ry 1 Ryt
Kak JJis1 OETOHHBIX KOHCTpyKUMU. [Ipu pacuere Ha BblAepruBaHue pacTSHYTOW BETBHU JBYXBETBEBOM
KOJIOHHBI U3 CTakaHa (DyH/JaMEeHTa JI0IyCKaeTCs YUUThIBaTh pabOTy MATH MINOHOK (pucyHOK E.1).

O
B s i el
Va6
/‘“/ ‘//; X

B ey ==

a
3
[N

hp

4
I
=N
bi .
&

1 — cOOpHBIif 27IEMEHT; 2 — MOHOJIUTHBIN OETOH

Pucynox E.1 — Cxema jy1st pacueTa IIMOHOK, TEPEAAIONTNX CIBUTAIOIINE YCUIIHS OT COOPHOTO
3JIEMEHTa MOHOJIUTHOMY OETOHY
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IIpunoxenne K
Pac4yer KOpOTKHMX KOHCOJIEH

JK.1Pacuet kopoTkux KoHcoJiei kosouH mpu 11< 0,9 hg (pucynok XK.1) Ha aelicTBUE MONEpEUHOM
CHJIBI JUIsi 00ecreueHrs IPOYHOCTH MO0 HAKIIOHHOM CKAaTOM MOJ0ce MEXKAY TPY30M U OMOPOU cliedyeT
MIPOU3BOJUTH U3 YCIOBUS

Q <0,8 Ry b lsyp 5in?0 (1 + 5 o), (K.1)

B KOTOPOM IIpaBasi 4acTh puHuMaetrcs He 6osee 3,5Rybhou e menee 2,5Rpbh,.
B ycaosuu (OK.1):
lsup — JUTMHA TUIOIIA KK ONIMPAHUS HArPY3KH BIOJIb BbUIETA KOHCOIIH;
© — yrom HakJIOHa pacyeTHOM CHKATOM TIOJIOCHI K TOPU3OHTAIM, OMNPEACIAEMBI W3
_hs

2 2
hg +1f

ypasHenus | sin? O =

Uy = bA;—W — K03 HUIIMEHT apMUPOBAHHS XOMYTaMH, PACIIOIIOKEHHBIMH 110 BBICOTE KOHCOJIIH;
W

3]1€Ch Sy — PACCTOSIHUE MEKIY XOMYTaMM, U3MEPEHHOE 110 HOPMAJIM K HUM.

[Ipu pacuere yuuTHIBAIOT FOPU30HTAIBHBIE U HAKJIIOHHBIE XOMYTHI 10/ YIJIoM He Ooisiee 45 ° K
TOPHU30HTAIIH.

Hanpsbkenne cxatus B MeCTax Iepeadyd Harpy3kd Ha KOHCONb JIOJDKHO OBITh He Ooljee
pPacyYeTHOTO COMPOTHUBIICHHUSI OETOHA CMATHIO Rp oc.

JInst  KOpOTKHMX KOHCOJIEH, BXOJSIIMX B JKECTKMM y3€1 paMHOM KOHCTPYKIHMH C
3aMOHOJINYMBAHHUEM CThIKa, 3HaYeHHe lgyp B ycmoBuu (OK.1) mpHHUMAKOT paBHBIM BBUIETY KOHCOJH i,
ecid mpu 3TOM BemonHsoTes yenosus M/Q= 0,3 M um lgyp/li> 2/3 (rme M nuQ —mowmesr,
paCTATHBAIONINI BEPXHIOI T'paHb PUTENs, W TIONEpeYHas CHjia B HOPMAJIBHOM CEYEHUH PUTENS T10

Kparo KOHCOJIM COOTBETCTBEHHO). B aTOM ciydae mpaByto yacth ycioBus (JK.1) mpunumarot He 6onee
5R¢nbh.

Pacvemnas
HARIOUHAR
noaoca
aemona

Pucynok K.1 — PacuetHas cxema 11l KOPOTKON KOHCOJIH NP AEUCTBUU IIOTIEPEUHOM CHUJIBI
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[Ipu mapHUpPHOM ONKUPAHUU HA KOPOTKYIO KOHCOJIb OAJIKH, UAYIIEH BIOJIb BBIIETa KOHCOIH, IPU
OTCYTCTBUH CIEIIHAIBHBIX BBICTYIAIOIUX 3aKJIAJHBIX JeTalled, (UKCUPYIOUINX TUIOMAAKY ONUpPAHUS
(pucynox K.2), 3nauenue lgp B ycmosum (OK.1) mpunHuMaercs paBHbIM 2/3 AIMHBI (haKTHIECKOH
IUIOLIA/IKY OIIUPAHUSI.

[Toriepeynoe apMupoBaHME KOPOTKUX KOHCOJEH JOJKHO YIOBJIETBOPATh KOHCTPYKTHBHBIM
TpeOOBAHUSIM.

4/ —
0 Lop 2 L
A
< 7
(2 ,./’///
) i
R,

Pucynox JK.2 — PacuetHas cxema Juist KOpOTKOM KOHCOJIM NP IAPHUPHOM OIUPAaHUN cOOpPHOM Oankw,
UAYLIEH BIOJIb BBUIETA KOHCOJIU

K.2 Tlpu mapHupHOM OMHMpaHUU OANKKU HA KOHCOJb KOJOHHBI MPOJIOJIbHAS apMaTypa KOHCOINU
MPOBEPAETCS U3 YCIOBHUS

erl_t) <RGA, (OK.2)
rae |1, ho— cMm. pucynok XK.1.

[Ipr sTOM TpomONBbHAS apMaTypa KOHCOJNW JIOJDKHA OBITH JIOBEJEHA N0 CBOOOJHOrO KOHIIA
KOHCOJIM U MIMETh HAJUICXKAIIYIO aHKEPOBKY.

[pu KeCTKOM COSTUHEHUH PUTENSl U KOJIOHHBI C 3aMOHOJIMYMBAHMEM CTHIKA M MPUBAPUBAHUEM
HIDKHEW apMaTypbl pHUrellsi K apMaType KOHCOJIM Yepe3 3aKiajHble JETalld MPOJOJbHAs apMmarypa
KOHCOJIM IPOBEPSIETCS U3 YCIOBUS

Q%_NSSRSAS’ (}K?’)

rae |1, ho— cooTBeTCTBEHHO BBUIET U paboyasi BEICOTa KOPOTKOW KOHCOJIH;
Ns— ropu30HTAIBHOE YCHIINE, IEHCTBYIOIIEE HA BEPX KOHCOJU OT PUTEIIsl, PABHOE:
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_M+Qlyp /2 (K.4)

) hop

u npunumaemoe He 6onee 1,4 KiwRys + 0,3Q (rme ki 1 |y~ coOTBETCTBEHHO BBICOTA U JJIHHA YIIIOBOTO

IIBa TIPUBAPUBAHUS 3aKJIAIHBIX JeTaleld pUreist 1 KOHCONU; Rf — pacdeTHOEe CONPOTHBIICHHE YTIIOBBIX

IIBOB Cpe3y mo MeTtauly miBa, ompeaensemoe coryacho CII 16.13330, mpu wucnosnb3oBaHUU

anekTponoB 942 Ry = 180 Mlla; 0,3 — ko3 duIueHT TpeHus CTaid 1O CTalM), a Takke He Ooree

RswAsw (tme Rswi Asy— pacueTHOE COMPOTHUBICHHE M IUIOIIAh CEYCHHS COOTBETCTBEHHO BEPXHCH

apMaTypbl puress).

B dopmymax (OK.3) u (OK.4):

M, Q — u3rubaromuii MOMEHT U MOTIEPEYHast CUjla COOTBETCTBEHHO B HOPMAJIBHOM CEYCHUU PUTEIIS TI0
Kpar0 KOHCOJIM; €CIIHM MOMEHT M pacTsATMBaeT HWXKHIOK TpaHb pureis, 3HaueHue M
yuuThiBaetcs B popmyse (XK.4) co 3HaKOM «MHHYCY;

lsup— paxTHUECKas 1IMHA IUIOIA KK OIIMPAHUS HArPY3KH BIOJIb BbUIETA KOHCOJIH;
ho,— pabouast BeIcOTa pUTEIIs.
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IIpuiaoxenne U

Y4er KOCBEHHOr0 apMUPOBAHMS NPH pacyeTe BHEHEHTPEHHO CKATHIX 3JIEMEHTOB HA OCHOBE
HeJIMHeHHOH 1edopMALMOHHOM MOA eI

W.1 PacueT BHEIICHTPEHHO CYKAThIX CTEPIKHEBBIX FJIEMCHTOB U3 TSDKEJIOTO MITH METKO3EPHUCTOTO
0eToHa C KOCBEHHBIM apMHPOBAaHMEM HAa OCHOBE HEIMHEHHOH ae(OpMAIMOHHON MOJAEIH CIeayeT
npou3BoAUTE coryiacHo 8.1.20 — 8.1.30 u 11.2-11.4.

1.2 XKecrkoctusle xapakrtepuctuku Dij(ij — 1,2,3) B ypaBHenmsx (8.39)—(8.41) mnsa
orpezenacHus aedopmMaluii 6eToHa W apMaTypbl B HOPMAJIbHOM CCUCHHH 3JIEMEHTOB ¢ KOCBEHHBIM
apMHPOBAaHKEM CJICIYET OIPEIEIIATE 10 HopMyIam:

2 2 :

Di1 =2 A - Zoyi - B - Vi + 2 Aj - ZLsj - Esj - Vs +%Abk - Zf " Ep Vi > (W.T)
i j

Do, =2 Ay +Z&i - Ep Vi + 2 A 25 Egj Vg "‘%Abk “Z8k Ep Vik (H1.2)
i j

D12 =2 Ani - Zowi - Loyi “ Bp - Voi + 2 A - Lsxj Lsyj - Esj - Vs +%Abk Zok - Zogk - Ep - ve s (M3)
i J

D13 :IzAbI .Zin . Eb * Vhi +?A5J 'stj . ESJ 'Vsj +%Abk .Zka : Eb .ka; (I/I4)
Dy = ZAn Ly By vy "'ZAsj Ly By vy +ZAJI< Loy By Vi (H.5)
i i k
Das =2 Ani By - i + 2 Ay - Eg 'V51+%Abk'Eb'ka’ (11.6)
1 J

rae Aok, Zoxk,Zoyk—TUIOMAAb, KOOPJUHATH HEHTPA TSHKECTH K-TO CKaToro ydyactka OeToHa C
KOCBEHHBIM apMHUPOBAHUEM H HAIIPSHKCHHUE HA YPOBHE €ro IEHTPA TSHKECTH;
Vhk—K03((DHUIIMEHT yIIPYrocTH 6ETOHA ¢ KOCBEHHBIM apMUpPOBaHHEM K-To ydacTka,
ocTalIbHBIE 0003HaYeHHS — cM. 8.1.23.
JHomnyckaetcs B popmynax (U.1)—(1.6) npuaumats Ap=0.
N.3 3nauenus ko3 HUIMEHTA Vpk CIEAYET OMPEAEIATh M0 Auarpamme aedopmMupoBaHust 6eToHa
C KOCBEHHBIM apMHUPOBAHKUEM IIPU OCEBOM CIKATHUH.
[Tpy MCHOIB30BAHUU JBYXJIMHEHHBIX WM TPEXJIMHEHHBIX JUArpaMM B 3aBUCHUMOCTSX (6.5) —
(6.9) BMecTO XapakTepuCTUK OeTOoHa Rp, €M €p2CENyeT MCIONB30BATh XaPAKTEPUCTUKUA OETOHA C
KOCBCHHBIM apMHUPOBAaHHUEM Rb,red1 €b0,red¥ €p2,red-

Rred = Ro + -1y Ry 5y <2 Ry; (W.7)
€no,red = po 0,02 Otyeq ; (H.8)
&
Enares = Epp " (11.9)
€ho

rie Rsyy — pacueTHOE CONPOTUBIIEHHE apMATyPhl CETOK KOCBEHHOI'O apMUPOBAHNS;

Lxy— OIpeAensoT no popmyie (8.86).
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1
?7 0,234 o (.11)
My Rs,xy . n.i2
Olped R, +10 , (H.12)

KPUBOJMHEHHBIX ~ AMarpaMM  J1e(GOpPMHpPOBAHUS  3HAYCHHS

Kod(pduUIMeHTa Vpk CIEeIyeT ompeAeisaTh, ucnonb3ys dopmynsl (I.2) — (I.8), B KOTOpBIX BMECTO

XapakTepucTHK OetoHa Ob u € cienyeT UCHOIb30BaTh XapaKTEPUCTHUKU OETOHA C KOCBEHHBIM

apMUpPOBaHUEM Rpredd €pored, @ 3HAYEHUE IapaMeTpa Vg Al BOCXOASLIEH BETBU JHMArpaMMbl

0CEBOTO CKaTusi OETOHA CIIeAYeT MPUHUMATh PABHBIM 3HAYCHHIO, BEIYUCICHHOMY TI0 (hopmyIie

vo=—0_. (U.13)
Rb,red
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IIpunoxenne K

TpeﬁoBaHnﬂ K IIPpaBUJIaM NMIPOCKTUPOBAHUA U KOHCTPYUPOBAHU A ’KeJ1e300eTOHHBIX
KOHCprRIII/Iﬁ C MEXaHUYC€CKUMHU COCAUHCHUAMU apMaTyphbl

K.1 O0mme nmojoxkenus

K.1.1 TpeGoBaHMs HACTOSILEro MPHIOKEHUS PACIHPOCTPAHSIOTCS Ha  U3TOTOBIIEHHE,
IPOEKTHUPOBAHWE U KOHCTPYMPOBAaHME MEXAaHWYECKUX COEAMHEHUIl HeHampsAraeMoil apmarypbl
nuamerpoM 10—40 mm xene300€TOHHBIX KOHCTPYKIIUH.

K.1.2 Ilpu ucnonb3oBaHMM MEXAHUYECKMX COCIMHEHUI apMaTypbl NPUMEHSIOT COEIUHEHUS
CIIEYIOIINX BUIOB:

- OIIPECCOBAHHOE — COEIMHEHNE aPMATYPHBIX CTEPXKHEU IyTeM IJIacTUYeCKOi nedopmanuu 6e3
HarpeBa CTaJbHBIX COCIAMHUTEIbHBIX MY(T € HOMOIIBIO MOOMIBHOTO 0OOPYNOBaHMS B YCIOBHSX
CTPOUTENBHOM IIIOIIAKH MM CTAllMOHAPHOTO B 3aBOJICKUX YCIIOBHSIX;

- pe3b0OBOE — COEOUMHEHHE apMAaTypHBIX CTEepXKHEH pe3bO0OBBIMH My(pTamMH 3aBOJICKOTO
U3rOTOBJICHUST C BHYTpPEHHEH pe3b0oil (Hape3aHHOM WJIM HakKaTaHHOM IWJIMHAPUYECKOW WU
KOHHYECKOW), COOTBETCTBYIOIIEH NpO(HII0 pe3bObl, Hape3aeMoil Ha COSAMHSEMBIX apMaTypPHBIX
CTEPXKHSIX;

- KOMOMHUPOBAaHHOE — COEIMHEHHNE apMAaTypPHBIX CTEpKHEH pe3bOOBBIMH MY(PTaMHU 3aBOJICKOTO
U3TOTOBJICHUSI IPEABAPUTEIIHLHO ONIPECCOBAHHBIX HA KOHIIAX apMaTypHBIX CTEPIKHEN;

- 00JTOBOE — COEMHEHHME apMaTypHbBIX CTEpKHEW C IMOMOUIbIO JUIMHHOW MY(ThI, B KOTOPOH
apMaTypHbIE CTEPKHH (QUKCHPYIOTCS C TOMOLIbIO 3a0CTPEHHBIX OOJTOB, BPE3AIOIIUXCA B TEIO
apMaTypHOT'O CTEPXKHS;

- IIAHFOBOE€ — COEIMHEHHE AapMaTypHBIX CTEP)KHEH, BBIIOJHIEMOE IIyTEM 3alllEMJICHHUS
apMaTypHBIX CTEP)KHEN C MOMOIIbI0 KOHYCHBIX COEIMHUTENbHBIX INIACTHUH PACIOJIaratolliuXcsi BHYTpU
KOHYCHBIX BTYJIOK;

Bun mexaHuyeckoro coelvHEHHUs M TUIl COCAMHMUTEIbHBIX MY(QT (CTaHAApTHBIE, MEPEXOHbIE,
MO3UIMOHHBIE, OOJTOBBIE) JOJKHBI Ha3HAYaThCSl C YYETOM JKCIUTyaTallMM KOHCTPYKLHH, XapakTepa
Harpy30K, TEXHOJIOTHUH MPOU3BOICTBA apPMATYPHBIX pabOT M TEXHUKO-3KOHOMHUYECKUX TOKa3aTeleH.

COopka MEeXaHMYECKMX COEAMHEHUH TOJDKHA BBINOJIHATHCS B COOTBETCTBHUU C MHCTPYKLHSIMHU
IIPOU3BOUTEIIS WM PETTIAMEHTOM.

OO6nacTh NMPUMEHEHUS MEXaHWYECKHUX COEIMHEHUI apMaTypbl MO0 PAaCYETHOH OTpHILIAaTENbHOU
TemrepaType npuHuMaercs He Hwke Munyc 70°C, mis pe3bOOBBIX COEIMHEHUH C Hape3aHHOW Ha
KOHIIaX apMaTypHBIX CTEPXKHEH pe3b00ii 001aCTh MPUMEHEHUs orpanndeHa Muayc 60°C.

K.2 HopmaTuBHBIEC XapaKTePUCTHKHA MEXaHUYECKHUX COCAUHEHUI apMaTypbl

K.2.1 IIpu rcnonb30BaHuM ISl CTHIKOBKM apMaTypbl MEXAHUYECKUX COEAMHEHUN HOPMATUBHOE
3HaUEHUE MPOYHOCTU (BPEMEHHOTO COIMPOTUBICHHS) MPUHUMAEMOTO MEXaHMYECKOTO COEIUHEHUS
JIOJKHO OBITh HE MEHee HOPMATHUBHOTO 3HAUEHUS TPOYHOCTH (BPEMEHHOTO COIMPOTUBIICHHS)
coenuHsieMoil apmarypbl. [IpouHocTHBIE W JedOpMaIlMOHHBIE XapaKTEPUCTHUKH MEXaHHYECKOTO
COCTMHEHUS JOJKHBI COOTBETCTBOBATH TpeOoBanmsM Tabmuibl K. 1.
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TadbaumakK.l
PaBHOMEpPHOE OTHOCUTENHHOE Y IITHHEHNE
PaspriBHOE ycunue Py, JedopmaTuBHOCTH A TIpU
apMarypsl 0, 10CJIe pa3pyLICHUs
kH, He MmeHee pacTsbKeHWH, MM, He OoJiee o
coenuHeHusl, %, He MeHee

6,Fs 0,1 2

O0o03HauCHUS:

Fs — HOMHMHAJIbHAS TIJIOMIA/b TIOTIEPEYHOTO CEUECHHS COCANHIEMON apMaTyphl 0 HOPMATUBHBIM JOKYMEHTaM Ha
€e TPOU3BOACTBO, G, — OPaKOBOYHOE 3HAYECHHE BPEMEHHOIO COMPOTHMBIICHHS COEIMHAEMON apMarypel IO
HOPMATHBHBEIM JOKYMEHTaM Ha €€ MPOU3BOCTEO.

IIpumeuanus

1 JlebopMaTUBHOCTh COCTUHECHUS — 3HAUCHHE TIACTUYCCKOM JeOpMaIliK CThIKA MPH HAMPsHKEHUH B apMarype,
pasaom 0,60, (0,600,), rie o, (0p2) — OpakoBOYHOE 3HAUCHHEC (PU3MUCCKOTO HIIM YCIOBHOTO Mpeneiia TeKy4ecTH
apMarypbl 110 HOpPMaTUBHBIM JOKYMEHTaM Ha €€ IIPOU3BOJCTBO.

2 PaBHOMepHoe OTHOCHUTCIIBHOC yﬂﬂI/IHeHI/Ie COCAUHCHHBIX apMaTypHI)IX CTep)KHefI TI1I0CJIC UCIIBITAHUA COCOIUHCHUA

Ha pacTsKeHHeE §,— HauOOIbIIee U3 3HAUCHMUI O, OTIpe/IeNIEHHBIX HA KaXKA0M U3 CTEPKHEH.

K.3 /Kesie300eTOHHBIEe KOHCTPYKIHMH ¢ MEXaHMYECKMMH COeIMHEHUSIMU apMaTyphbl

Pacuer ’xene300€TOHHBIX KOHCTPYKIMH C MEXaHMYECKHMHU COEIMHEHUSMU apMaTypbl IO
IIPEACIIBHBIM COCTOSIHUAM IIEPBOM M BTOPOM TPYIIIIBI

K.3.1 Pacuer xene300€TOHHBIX KOHCTPYKIMHA ¢ MEXaHUYECKUMHU COCIUHEHUSMHU apMaTypbl IO
IIPEEIbHBIM COCTOSHUSM IIEPBOM M BTOPOM I'PYII BBIIOJIHAIOT 10 nofpasaenam 8.1 u 8.2, mpu aToM
HOpMaTuBHBIE Rs, 1 pacueTHble Rs compoTuBieHus, Moyib ynpyroctu Es, koaddunuents: yenosuit
paboThl apMaTypbsl C MEXaHUYECKHMMU COEAMHEHHSAMM NPUHUMAIOTCS TaKUMH e, Kak s LEeJbIX
CTEp>KHEH apMaTypbl COOTBETCTBYIOIIETO KIacca B COOTBETCTBUM € MOAPa3AeIoM 6.2 co cIe1yroIuMu
JIOTIOTHEHUSIMU:

- I[P pacueTe CEYEHH, B KOTOPBIX pacrojararTcs pe3bOOBble MEXaHUYECKHUE COEAMHEHMUS
apMaTypbl pacueTHble 3HAUEHUSI CONPOTUBIICHUS PACTSKEHHUIO JJISl MPEAENIbHBIX COCTOSHUI BTOpOM
rpynnsl Rgser HEOOXOAMMO NPUHHUMATH C TMOHMKAKOMIMM KO3()PUIMEHTOM (TOJIBKO UIsl CTHIKyeMOMH
apMatypsbl) Ym = 0,95, yUUTHIBaIOIIUM MTOAATINBOCTb COEIMHEHUS.

K.4 KoncTpykTuBHBIC TPEOOBAHUSA
Tpeoosanus k mamepuasy u pazmepam cOeOUHUMENbHBIX MyPm

K.4.1 MydTs1 s pe3pO0OBBIX COSTMHEHUN M3TOTOBIIIOT M3 cTainu Mapok 40, 45, 45X, 4512 u
ananoroB o 'OCT 1050. MydTsl ajis OIpeCCOBaHHBIX COSAMHEHUN HM3TOTOBJISIOT U3 CTAJIM MapoK
10,151 20 mo I'OCT 1050 1 C12 nmu C13 mo I'OCT 380.

K.4.2 Teomerpuueckue pa3Mepbl COCIUHHUTENBHBIX MYy()T Ha3HAYAOTCS U3  YCIOBHS
PaBHONPOYHOCTA IO 3HAYEHUIO HOPMATHUBHOTO BPEMEHHOI'O CONPOTHUBIICHHUS  PACTSHKEHUIO
COeMHAEMOW apMmarypbl Gz U MY(TBl Ogy, HPU 3TOM OCHOBHBIE T€OMETPUYECKHE pa3Mepbl
COCIMHHUTENbHBIX MY(T OJDKHBI TpuHUMAaThes 1o Tabnune K.2. Jlomyckaercs mo pe3yibratam
OTIBITHBIX UCIBITAHUIN YTOUHSTH pa3Mepbl COEAUHUTENbHBIX My(PT, KOTOpbIE JOJIKHBI ObITh YKa3aHbI B
TEXHUYECKUX YCIOBUAX KOHKPETHBIX POU3BOIUTENEH.
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TaonumakK.?2
I'eomeTpuyeckue pasmepsl My(QT, JlnnHa pe3n0bl HA
Tun coenuHeHus MM, HE MEHEE KOHIIaX apMaTyPHBIX
Jnuna HapyxHb1ii tuamerp CTCPKHCH, MM, HC
L D MCHEC
CoequHEHUS ¢ IVINHIPUIECKOM 2,5d 1,6d d
HaKaTaHHOU pe3b0oii
CoeuHEHUS ¢ IMITHHIPUICCKOM 2,3d 1,5d d
Hape3aHHOH pe3r0oit
CoenuHeHUs ¢ KOHUYECKOH pe3b0oii 3,3d 1,4d 1,4d
OmnpeccoBaHHbIE COSAUHEHHS 8d 1,7d 4d
0O0603HaYeHUS:
d — muameTp CoeMHIEMbIX B My(Te apMaTypHBIX CTEPIKHEH.

K.4.3 Ilapamerpsl pe3nObl pe3b0OBBIX coeanHEHUH N0JKHBI cooTBeTcTBOBaTh ['OCT 24705,
JIOTYCKaeTCsl IMpPUMEHEHUE pe3bObl HECTaHJApTHOIO pa3Mepa NpU YCIOBHUM COOTBETCTBUS
MEXaHUYECKOT0 COeAMHEHUsI TpeOboBaHusAM Tabmauis! K.1

K.4.4 Pacuer coemuHHUTENBHBIX MY(PT OINPECCOBAHHBIX MEXAaHMYECKUX COCAWHEHHHA B
3aBHCUMOCTH OT CII0CO0A ONPECCOBKU CIIEAYET BHINOIHATE C y4eTOM IpuioxeHus Jl.

Tpebosanun K 2eomempuueckum pasmepam  Hcene300emoHHbIX  KOHCMPYKYUil ¢
MEXAHUYECKUMU COCOUHEHUAMU APMAMYPbl

K.4.5 Teomerpuueckue pa3Mepbl IKelIe300€TOHHBIX KOHCTPYKIIMH C MEXaHHMYECKUMU
COEIMHEHUSIMHU apMaTyphl JOJKHBI oTBeyaTh 10.2.

Tpebosanusn k apmuposanuro

K.4.6 ApmupoBaHue Keae300€TOHHBIX KOHCTPYKIMH C MEXaHWYEeCKHMMHU COEAMHEHUSIMU
apMaTryphbl TOJKHO BbINOJHATECS B cooTBeTcTBUM € 10.3 1 K.4.7-K.4.10.

K.4.7 Ilpm cTBIKOBaHMM apMaTypbl C TIOMOIIbIO MEXaHMYECKHUX COEJUHEHHHM TOJIMHA
3aLIUTHOTO CJIOSI OT Kpasi My(Thl A0 I'paHU XKeIe300€TOHHOIO 3JEMEHTa JOJIKHA ObITh HE MEHee
yka3zanHo# B Tabmwie 10.1.

K.4.8 Mexanndyeckue COEAMHEHUS apMaTypbl B BEPTUKAJIBHBIX >KEJI€300€TOHHBIX 3JIEMEHTAX
HEo0X0uMO pacrosiarath B 30He 1/4—1/5 BBICOTBHI 3Taka OT Bepxa MEPEKPBITHS, B HM3THOAEMBIX
JJIEMEHTAaX — BHE 30HBl MaKCUMAaJIbHBIX MOMEHTOB WJIM JECHCTBYIOIIMX MaKCUMAJIbHBIX YCWIHH B
apMarype.

KonnyecTBO CTBIKyeMOl B OJHOM CEYEHMM D3JEeMEHTa pabodel pacTSIHYTOH WM cxKaToi
apMaTypbl TMEPUOJUYECKOro MNpodMis € IOMOIIBI0O MEXaHMYECKHX COCIUHEHUH JOIyCKaeTcs
npunuMats 10 100% npu npoueHTe apMUpOBaHUS MPOI0JIbHON apMatypsl us<3% u He 6onee 50% B
OCTaJIbHBIX CiIy4asx. PacCTOAHMSI MEXIy CEUEHUSIMU CTBIKYEMOW apMaTypbl NMPUHUMAIOT PaBHBIMU
JUIMHE NIEPEINyCKa COeqUHAEMON apMarypsl (HaxyiecTkn) (pucyHok K.1).
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K.4.9 MuHumanbHOe pacCcTOSIHUE B CBETY MEXAY MEXaHMUECKHMU COEIMHEHUSMU apMaTypbl
orpeeNAeTcsl rabapuTHBIMUA pa3MepamMH 000pYAOBaHUS JUIsl BHIIOJTHEHUS CThIKA M JIOJDKHO OBITH HE
MmeHee 2d ¥ He MeHee 3HaueHuH, yka3anHbix B 10.3.5 (pucynok K.1).

MM

>2d; >30

CoenuautenbHas MypTa > |

Pucynox K.1 —PacnonosxeHue cTep:KHEN, CTBIKYEMbIX BHAXJIECT U C IOMOILBIO MEXaHUYECKHUX COCTUHEHUN

K.4.10 B kapkacax ¢ MEXaHMYECKHUMH COCIWHEHUSIMH apMaTypbl MOMEPEYHOE apMUPOBAHUE
MIPUHUMAETCS TAKUM K€, KaK B Kapkacax 0€3 MEXaHUYECKHX COSAMHEHUN apMaTypBhl.

K.5 Konrpoab kadecrBa

K.5.1. KoHTponb KadecTBa MEXaHMUYECKHUX COCOUHEHMM apMaTypbl IPOU3BOIAT COIJIACHO
CHull KP 52-01 u K.5.2-K.5.7.

K.5.2. Ilpu mpousBoacTBe pabOT C MEXAaHMYECKHMMH COEAMHEHUSMU apMaTypbl HEOOXOAMMO
MIPOBOAUTD CIIEAYIOIINE BUIbI KOHTPOJIS:

- BXO/IHOM KOHTPOJIb COETUHUTENbHBIX MyPT U 000pyA0BaHNUS;

- TEKYIIMH KOHTPOJIb B MpOIiecce TPOU3BOJCTBA COSAMHEHNH (OTepallMOHHBIA U TPUEMOYHBIN);

- cepTU(UKAITMOHHBIA KOHTPOJb.

K.5.3 Kaxnas mydTta m KoHTpraiika JOJDKHBI MMETh 3aBOJACKYIO MapKHPOBKY, B KOTOpPOW B
0053aTeIbHOM TOpPSAKE JOJDKHBI OBITh YKa3aHbl: THUI COEIMHHUTEIBHOTO D3JEMEHTa, JUaMeTp
COEMHAEMBIX CTEPKHEW M HOMEp MapTUU WM 3HAK 3aBOJIa-U3TOTOBUTEII.

VYka3aHHasi MapKUpOBKa HAHOCUTCS Ha KaXIyl0 COEOUHHUTENbHYI0 My(dTy crnocobamu,
00ecneurBalIIMMA €€ COXPaHHOCTh /IO MOMEHTa €€ HCIOJIb30BaHMs, JONYCKaeTcs HAHOCUTh
MapKUpOBKY  HECMBIBa€MOW  KPAaCcKOW,  AJEKTPOMArHUTHBIM  YJapHO-TOYEYHBIM  METOJOM,
HENpPEPHIBHBIM NPOUYEPUNBAHUEM TBEPOCIIIABHONW UTJIONW MM IPYTMMHU CIOCO0aMU B COOTBETCTBUU C
I'OCT 7566.

K.5.4 Jlns KOHTpOds 3aTsHKKM MEXaHHYECKUX COCIMHEHMH HeOoOXOAMMO MPUMEHSThH
nuHamoMeTrpuueckue kimoun mo 'OCT 33530, koTopbie TOKHBI IPOXOIUTH €KETOTHYIO KAITHOPOBKY.
Ycunue 3aTspKKd My(QT U KOHTPraeKk pe3bO0OBBIX COSTMHEHUN MIPOBEPSETCS] KOHTPOJIBHOM 3aTSKKON HE
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meHee 10% coeauHeHHi KOHTponupyeMoil maptuu. [lapTus coeaMHEHUN HE OJKHA IPEBBILIATH
500 mir.

JliiHa KITtoya, MPUMEHSEMOTrO JUIS 3aTSKKM MEXaHMUYECKHUX COCAMHCHHM, JOJDKHA OBITh HE
MEHee:

- 114 apMartypsl guamerpoM 12-18 mm — 0,3 Mm;

- 11 apMartypsl guamerpoM 20-28 MM — 0,5 Mm;

- 11 apMarypsel auamerpom 32-40 mm — 0,7 M.

BennuuHa 3aTsKKU pe3b0OBBIX COSTMHEHHH T0/DKHA OBITh HE MeHee 3HaueHui o tabmuie K.3.

Tab6numak.3

HanmMeHnoBaHve 3HaUCHUS ITokazaTenb 3HAUEHHS
Jlmametp apMaTypHOTO 12 | 14 | 16 | 18 20 22 | 25 | 28 | 32 36 40
CTCPIKHS, MM
MuHMMAaIbLHBIA MOMEHT 30 | 65 | 95 | 120 | 145 | 175|200 | 215|240 | 265 | 280
3aTsoKKH, H'M

K.5.5 VYanmunenue wMy(Thl ONPECCOBAHHOTO COEOUHEHHUS TIOCIE OIPECCOBKH JIOJKHO
COOTBETCTBOBATh TPEOOBAHMUSIM HOPMATHUBHOM JOKyMEHTalMM Ha coequHeHus. llpu orcyrcTBumM
JAHHBIX ~TpeOOBaHMI3HAYEHUE KOHTPOJUPYEMOIO YJIMHEHHS JIOJDKHOOBITH He MeHee 8%
NepBOHAYAIILHON JUTMHBI MY(THI.

K.5.6 [yist 3ammThl pe3s0bl MyQT U CTEp)KHEH OT aTMOC(HEPHBIX OCAKOB, 3arpsi3HEHUSI OETOHOM
U MEXaHWYECKHX TIOBPEXKACHUN HEOOXOAMMO MPUMEHSTh CICIUATbHBIC 3alUTHBIC 3ariaylIKhd |
KOJINAYKH, IJIACTMACCOBbIE WM MeTajuinueckue. Konmauky HazneBarOTCs Ha TOpEL CTEPXKHSA cpasy
nociie Hape3Ku pe3bObl. 3ariylikd U3 My(PT yAalsioTcs HEMOCPEACTBEHHO Mepe]] BKPYYHMBAHUEM B
HUX apMaTypHBIX CTEp>KHEW. YKa3aHHbIEC 3alUTHBIE CPEACTBAa MPUMEHSIOTCS Ha MOJATOTOBIEHHOMN
apmarype, TPaHCIIOPTUPYEMOM M MOJaBAEMON HA CTPOUTEIbHYIO IUIOUIAAKY, a TAK)KE€ Ha BBINTYCKax
apMmarTyphl.

K.5.7 IloarotoBKy KOHIIOB apMaTyphl U €€ CTHIKOBAaHUE C MOMOIIBI0 MEXAHUYECKUX COCTMHEHUIN
JIOJDKEH TTPOBOJIUTH TOJIHKO aTTECTOBAHHBIN HA 3TH BUJBI padOT MEPCOHAI.
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Ipunoxenne JI
Pacyer coeAMHUTEIBHBIX MY(T OIIPECCOBAHHBIX MEXAHNYECKUX COeIMHEHMI

JI.1 OmnpeccoBaHHBIMH MEXaHMYECKUMHU COEIMHEHUSIMU apMaTypbl OMYCKAETCS COEIUHSTH
apMaTypHblii mpokar kiaccoB A400+-A800 mroboro mnepuogmueckoro mupodwmist. llpumenenue
OIIPECCOBAHBIX COSAMHEHUH [T apMaTyphl TIaIKOT0 MpoQHIIs He JOIMYCKASTCs.

J.2 B «kauectBe wMarepuaia ISl COCAMHUTENBHBIX MY(T HCHOIB3YIOT OeCIIOBHBIE
ropsiueieOpMUpOBaHHbIE WK XosoaHonedopmupoBannbie TpyOsl (mo I'OCT 8731 B wactu
texHndeckux TpeboBanuit u 'OCT 8732 B 9acTu copTameHTa), WIH KPYIJIOTO TOpPSYEKATAaHOTO
npokata (o 'OCT 535 B wactu Texaudeckux tpedoBanmii 1 ['OCT 2590 B wactu copramenrta). B
KauecTBE MaTepHala Ajs COSAUHUTENbHBIX My(QT ucnoib3yercsa ctaib Mapok 10, 15 mo 'OCT 1050;
Ct2 wmu C13 mo I'OCT 380. onyckaercs npumeHsTs MyQpTsl u3 ctanu mapku 20 mo 'OCT 1050,
YUUTBIBasi CHHXKEHUE pecypca 00)KMMHOT0 000pyI0BaHUS.

JI.3 OmnpeccoBaHHbIE COEIMHEHUS JTOJIKHBI COOTBETCTBOBAThH IapamMeTpaM, ONPEICIIAIOMINUM HX
IIPOYHOCTh U XapaKTep pa3pyLICHHUs.

JI.3.1 Ilmomaap TMOMEPEYHOr0 CEYEHUS COSAMHUTENbHOW My(ThI 110 ompeccoBku Fy
Ha3HA4yaeTcs U3 YCJIOBUS PAaBHOIPOYHOCTH I10 3HAYEHUIO HOPMATUBHOI'O BPEMEHHOT'O CONPOTHUBIICHUS
MIPH PaCTSHKEHUU COETMHSAEMOM apMaTypbl U My(THI:

F, _%ss°Fs | (L1)
Og M

IZl€ GgM, OBs— HOPMATHBHBIE 3HAUEHUS BPEMEHHOI'O CONPOTHUBIICHUS MarepHajla COEIMHUTEIbHON
MYy(]THI 1 apMaTYpPHOTO NPOKATa COOTBETCTBEHHO 110 CTaHAAPTaM Ha UX U3TOTOBJICHUE.

JI.3.2 JlomyckaeTcss BMECTO HOPMAaTHBHBIX 3HAUE€HUINGOgM Marepuaga My(pT HpUHUMATh HUX
(akTHUYeCKUE 3HAYCHHUS], OTIPEEIIIEMbIE ONIBITHBIM ITYTEM.

JI.3.3 Jlnuna coemuHuTeNbHONH My(dTh 10 ompeccoBku lp. IlomOupaeTcs W3 Cleayrommx
YCJIOBUIA:

- cnocod ompeccoBku. OIpeccoBKa COEIUHUTENBHON My(QThl Ha apMarype MOXET
OCYILECTBISATHCSI MHOTOKPAaTHBIM 00kKaTHeM MY(ThI C MPOMEXYTKaMH U 0e3 IPOMEXKYTKOB (PHUCYHOK
JI.1). Ilpu onpeccoBke ¢ MPOMEKYTKAMU MIPUHUMAIOT 3a30p MEX]y KMUMaMH OT 2 10 5 MM;

- ans obecrieyeHus: TpeOyeMoro ycwiMs cpe3a marepuana My(Thl A ONPECCOBaHBIX
coequHeHnil apmatypsl kimaccoB A400 u A500, AS500C, AS00CII 3HaueHue oOxaTod dYacTu
COCTMHHUTENILHON MYy(ThI TOJDKHO OBITh He MeHee Sdy (1o 2,5 dy ¢ Kaxa0# cTopoHbl MyThI), rae dy —
HOMMHAJIBHBIN JUAMETP COEUHIEMON apMaTyphl.

JI.3.4 Inuna myd el mpu o0xatun 6€3 IpoMeXyTKOB Io10MpaeTcs o hopmyiie

ly=(4,5-d,, +4)-0,9, (12)

rac dH — B CaHTHUMCTpPaAX.

[Ipu ompeccoBke 0€3 TPOMEKYTKOB O0OKaTWE TMPOUZBOIUTCS C HEOOJBIIUM HAXJIECTOM
MOCTEAYIOLIEr0 )KMMa Ha MPEIbITYIIHIA.
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1 — c mpomexyTkamu;2 — 6e3 IPOMEKYTKOB

Pucynoxk JI.1 — OnpeccoBaHHBIN CTBIK TOCTPOSYHOT'O U3TOTOBJICHHUS, IPOU3BEICHHBIN HAa MOOMIIEHOM
000pyIOBaHUU MHOTOKPATHBIM MOMEPEYHBIM Je(POPMHUPOBAHUEM COCTUHUTEIBHON MY (PTHI

JI.3.5 Anuna myTl pu 00kKaTHH ¢ TPOMEKYTKaMHU Moadupaercs mo Gopmyse
l, =(n-I; +(n-1)-a+4)-0,95. (JL.3)

rae N — 4ucio XKUMOB IIpecca;

li — mmpuHa oTmeyaTtka OJHOrO JKMMa Ipecca, CM, OINPEICISeTCS B 3aBUCHMOCTH OT
IPUMEHSIEMOT0 000PYIOBaHMSI 110 MHpUHE paboueii yacTu IyaHCOHOB;

@ — 3HA4YEHHE NIPUHUMAEMOI0 IIPOMEXKYTKA MEXKIY KUMAMHU, CM.

O01ee yncio KUMOB N BBIYUCISAETCS U3 YCIOBUS

n-1 >4,5d, (J1.4)

JI.3.6 BuytpeHHuii nuamerp My(T ONpecCOBAHHBIX COCIUHEHHUH apMaTryphl MOAOUpaeTcs M3
CIIEYIOIIETO YCIIOBUS: CYMMAapHBIN 3a30p Mexay My(dToil U cThikyemoii apmatypoi dgy, M — dmax.s,
JIOJKEH OBITh He 0oJIbllle 4MM HE3aBHCHMO OT JJMaMETpa CTHIKYEMOM apMaTyphl,
rae dgy, M — BHYTPEHHU# AuaMeTp My(ThI,

dvaxs — GakTHYECKUi MaKCUMaJbHbBIH rabapUTHBIA pa3Mep MOMEPEYHOro CEUYCHHsI apMaTyphbl 10
pebpam.

J1.3.7 Jlns rapaHTUpOBAaHHOTO oOecreueHns TPeOOBAHMI MO0 BEIHOCIUBOCTHU ISl OMPECCOBAHBIX
COEIMHEHUIN apMaTypbl C TapaHTHEW BBIHOCIMBOCTH (DAKTHUECKUH 3a30p MeXIy MyQpTod u
CTBIKYEMBIMH CTEPXKHSIMU apMaTypbl J0 OnpeccoBKU Opy M — Omaxs CleqyeT MpUHUMATh He Oolee
2MM HE3aBHCHMO OT JUaMeTpa apMaTyphl.

JI.4 3naueHue yCWIMH TMoONepedyHOro AeGOpMUPOBAHUS WIM TPOTHKKUA TNPUHUMAETCA B
3aBHCUMOCTH OT TNPHUMEHSEMOro OOOpYyIOBaHHS M JOJDKHA TapaHTHUPOBaTh Tpedyemoe YIIMHEHHE
My(]THI ociae 06katus B cootBeTcTBUM € K.5.4.

JI.5 TlomoOpanHbIe TeOMeTpUYEeCKHEe pa3Mepbl My(PT B 00s3aTEIHLHOM MOPSIKE TOJDKHBI OBITH
IIPOBEPEHBI FKCIIEPUMEHTAILHO UCIBITAHUEM Ha pacTsKeHHE MPOOHBIX 00pa3loB — HE MEHee 3 MIT.
KKIOro BUAa W Turmopasmepa. VcmbeiTaHHble 00paslibl COEIMHEHUN JOJIKHBI COOTBETCTBOBATH
TpeboBanusim Tabimuubl K.1. He nomyckaercs mnpu pa3pylIeHHH OINPECCOBAHHBIX COEIMHEHUMN
BBIJICPTHBAHUSA apMaTypHOTO cTepkHS u3 My(Thl. He nomyckaercs yMeHbIIEHHE CYMMapHOIO
pa3Mepa o0skatoit yacti My(Thl HIKe 3HaUeHuH 4,5dy.

JI.6 Tlpu moabope TONMMMHBI CTEHKH MY(PT HEOOXOIUMO YYUTHIBATh, YTO MPU MAJIOH TONIIMHE
CTEHKM He 0O0ecreuuBaeTcs JOCTaTOYHAas IKECTKOCTb MYy(Thl  CONpPOTHBIIEHUIO  pacropa
NEepUOIUYECKOro npoduis apmarypsl. IIpy 3HAUNTETBHON TOJIIMHE CTEHKU MY(ThI ycuius 00KaTus
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OMPECCOBOYHOTO O00OPYIOBAaHUS MOXKET OBITh HEIOCTATOYHO Ui TPOBEICHHS KayeCTBEHHOU
OIIPECCOBKH.

JI.7 [Jomyckaercsi pa3Mepbl HJIM 3HAUEHHUS MapaMeTpoB MY(QT, IOJy4yeHHBIE INPH pacueTe,
KOPPEKTHPOBATh IO PE3yJIbTaTaM HCIBITAHUN Ha PACTSHKCHHE MPOOHBIX CTHIKOB, U3TOTOBJICHHBIX C
HCIOJIb30BAaHUEM KOHKPETHOTO 00OPYAOBAaHUS U COCAUHUTEIBHBIX MY(PT B YaCTH TOJLIMHBI MY(THI U
oOmeit UTMHBI MYTHI.

JI.8 'eomeTpuueckue pa3mepbl My()T OMPEeCCOBaHHBIX COSAMHEHHUH I apMaTyphl kiacca A800
u OoJiee TOJKHBI OBITh SKCIIEPUMEHTAILHO 0OOCHOBAHBI C YYETOM BO3MOKHOCTEW ONPECCOBOYHOIO
o0opyI0BaHUS.

JI.9 Pa3mepsl mydT u3 cranu 10 ompeccOBaHHBIX COCTUHEHHH Ui apMarypbl kiaccoB A400,
A500, AS00C, A500CIT u A600 npuenens! B Tadnuie JI.1.

Tabnuma JI.1
Krace Huametp I'eomeTpuyeckue pa3mMepbl COeTMHUTENFHBIX MY (T:
CTBIKYEMOH | COCIMHSEMOM mnHa lg, MM TOJIILMHA CTEHKH t, MM HapyKHBIH JUaMETP
apMaTyphl apmarypsl dy, o MoToe oy 2, Mm
MM
A400, A500 16 8dy pu 4,5 28,5
AS500C, 18 MHOTOKPaTHOM 5 32
AS00CII 20 OIIPECCOBKE C 55 35
22 MPOMEKYTKaMH 6 39
25 8 43,5
28 9 49
32 10 55,5
36 11 62
40 12 69,5
A600 16 9dy mpu 6 32
18 MHOTOKPAaTHOM 6,5 36
20 OTIPECCOBKE C 75 40
22 POMEXYTKaMH 8,5 45
25 10 48
28 11 56
32 12 63
36 13 68
40 14 75

157



CH KP 52-02:2024

IHpunoxenne M
Pacuer n3rnb6aeMpIX 3JIeMEHTOB C HANPATaeMoi apMaTypoii, He HMelolIell cuenieHus ¢ 6eTOHOM

M.1 Pacuer mo mpoyHOCTH HOPMAJBHBIX CEUEHUN HM3THOAEMBIX AJIEMEHTOB KeJIe300€TOHHBIX
KOHCTPYKIUH C HampsraeMoi apMaTypoil, He UMEIOIEeH CHEeIUIeHHUs ¢ 0ETOHOM, CIeIyeT MPOU3BOAUTD
C YYETOM PaBHOMEPHOTO Ae(POPMUPOBAHUS apMATYPHI 110 AJTUHE KOHCTPYKIUH.

M.2 PacueT mo NpOYHOCTH HOPMAIBbHBIX CEUEHUN H3rHOAaeMbIX 3JIEMEHTOB 0e3 CLEIICHHS
apMaTypbl ¢ 0ETOHOM CO CXEMOM pacKIIaJIKU MPeIHANPSHKEHHON apMaTyphl coryiacHo TyHKTY 10.4.15 B
CTaJUM DJKCIUIyaTallud MpPOM3BOAAT M3 ycioBus (8.3), B KOTOPOM 3HAa4Y€HUs MPEIEIBHOIO

usrubatoiero MomenTa M, onpenensior no popmyie
’
My =R, b-x-(h, 05X +R, - Al-(h,—a)-R,-A (8, -a). (1)
Boicoty cxatoif 30HBI x (pucyHOK M.l) M HampsbkeHue B NPEIBApPUTEIbHO HaNpsyKEHHOU
apMaTypeGCs ONPENEIAIOT U3 COBMECTHOTO PELICHUS YPABHEHUM:

Rb'b.X+Rsc'A%,_o-s'A%p_Rs'A‘s:O; (MZ)
04-h,
0, =150- == —1]+0,, <O8ER,, M)

[JIECsp — IPEJBAPUTEIBHOE HATIPSKEHUE B apMaType ¢ y4eTOM BCeX IoTephb U ysp = 0,9.
Ecnu 3Hauenuecs, noiaydenHoe mno ¢gopmyne (M.3), npessimaet0,85Rs, TO BBICOTY C3KaTOM 30HBI
orpenensoT u3 ypasaenus (M.2), npuaumas B HeMos= 0,85R;.

As'

R, ’
~ e v 1 ’ ” Y
': | 1{!4' .'1\ P // /
N ‘- d ‘[, L N e
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» - ° e
S lu) e & »
M ~ Rs As !
¥ b
As” # /

Pucynok M.l — Cxema ycunuii 1 HapsKEHWH B CEYEHUN, HOPMAIIBHOM K ITPOJIOJIBHOM OCH
M3rubaeMoro NpeBapuTeIbHO HAMIPSKEHHOT0 3JIeMeHTa 0e3 CLEIUIeHHs apMaTypbl ¢ 0ETOHOM, pU
€ro pacyeTe Mo MPOYHOCTH

M.3 3HaueHne MOMEHTA Mult JJIA M3ru0aeMBbIX 3JIEMEHTOB C ITOJKOM B CXKATOM 30HE OIPCACIIAOT

B 3aBUCHUMOCTH OT MOJIOKCHUA I'PaHULIbI C)KaToM 30HBI O€TOHA:
- €CJIK IrpaHulla MpOXOJUT B ITOJIKE, T.C. CO6J'IIO)13.CTC}I YCJIOBHUC

O'sl'A§p+Rs'A§SRb'b:"h,f+Rsc'A%" M.4)

TO 3Ha4YeHHEe M, ONPEEIAIOT KaK ISl IPSIMOYTOIBHOTO CEUCHHS IMPHHON Df .
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B ¢popmyine (M.4) Hanpsbkerue o onpenessitor no gopmyste (M.3), npunnmas B Heit X = hj.
- €CIM TpaHuUa HPOXOoauMT B peldpe, T.e. ycnosue (M.4) me cobmomaercs, 3nauenue M

ompexaenstor 1o Qopmyne (8.7), mpuHUMAs BBICOTY C)KATOH 30HBI U3 COBMECTHOTO DEIICHUS
ypaBuenust (M.3) ¢ yuerom orpanndenus os< 0,85Rsu ypaBuenus (M.5).
R,-D-X+R, (b ~b)-H; +R,- A ~c,-A,~R A =0 M.S)
M.4 Jlomyckaercsi pacueT IO MPOYHOCTH HOPMAIIBHBIX CEYCHUH HW3rHOaeMbIX DIIEMEHTOB
KOHCTPYKIIMH Oe3 CUEIUICHHsI apMaTypbl ¢ OETOHOM MPOW3BOAUTH COTVIACHO Tojpasneny 8.1 kak
BHEILIEHTPEHHO CXKaTBIX 3JIEMEHTOB, OIpEJAessss BHYTPCHHHE YCHIIUS B CEUCHUU C YUETOM TOJBKO
HEHANPSATaeMOW apMaTypbl U MPUHUMAS YCHIIUE OT IMPEABAPUTEIHLHOTO HATSKCHHS apMaTyphl Kak
BHEIIHIOI CKMMAIOLIYIO IPOIOJIBHYIO CHITY, OTIpeAeIsieMylo o hopmyiie

N=N,=0,-A,. (M.6)
3HauyeHue o B Gpopmyie (M.6) nomyckaeTcs IPUHUMATh PABHBIM
O-S ZGsp-l-lOO, (M7)
rae oy, —cM. popmyiny (M.3), Mlla.

M.5 Pacuer mo HpPOYHOCTH HOPMANIbHBIX CEUEHUN H3rHOAEMBIX 3JIEMEHTOB 03 CIeTUIeHUS
apMaTypbl ¢ OETOHOM B CTaJIUU MPEABAPUTEIHLHOTO 00XKATHS clieyeT IpOou3BOAUTH 1o 9.2.10.

159



