Cucrema HOPMATUBHBIX TOKYMEHTOB B CTPOUTCIILCTBE

CBO/J ITPABUJI T1O ITPOEKTMPOBAHUWIO 1 CTPOUTEJIbCTBY

JKEJIE3OBETOHHBIE MOHOJIMTHBIE KOHCTPYKIIUM 3JJAHUI
CONCRETE MONOLITHIC BUILDING STRUCTURES
CII 52-103-2007

[lama eeedenus 2007-07-15

IpenuciaoBue

1 PASPABOTAH HayuHo-Hccae10BaTENbCKAM, IPOEKTHO-KOHCTPYKTOPCKUM U TEXHOJIOTHYECKUM
uHCTUTYTOM OeToHa u xene3oberona (HUVKB) — dunmmanom OI'VIT «HULL «CtpoutenscTBo»

2 PEKOMEH/JIOBAH K YTBEPXXKJAEHUWIO U TIPUMEHEHMUIO korcTpyKTOpCcKoii cekuueit HTC
HUWXB 27 anpens 2006 T.

3 YTBEPXJIEH M BBEJIEH B JIEMCTBUE npukasom n.0. rexepanbHoro gupexropa OI'VII
«HUL «CtpoutensctBoy» oT 12 mrosg 2007 r. Ne 123

4 BBEJIEH Bnepsrie
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Beenenune

Hacrosimmmii  CBox  mpaBun  paspaboran B pasButue CHull 52-01-2003 «BeronHbsie u
KeNe300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE TTOJIOKESHUSY.

O0BeM CTPOUTENBCTBA 3JaHUM pa3IMYHOrO Ha3HAYCHHS K3 MOHOJIUTHOTO JKEJIe300eTOHAa B
MOCJICTHUE TOMBI 3HAYMTEIBHO BO3POC. B TO ke BpeMsl MPaKTHUKa IMPOCKTUPOBAHKS HE UMEET B CBOEM
pacmopsHKCHUH JTOKYMEHTA, Iie ObLIM Obl 00BheIUHEHBI OCHOBHBIC TPEOOBAHHMS, BBHIIIOJIHEHHE KOTOPHIX
o0ecrieuynBaeT HaJeKHOCTh U 0E30MacHOCTh Takoro Buja 3maHuid. Hactosmmit CBOJ NpaBUII CTaBUT
CBOCH IIEJTBI0 BOCIIOIHUTE 3TOT MPOOET.

CBOl TPaBHJ COJACPKUT PCKOMEHIAIMU [0 PACUYCTy U TNPOCKTUPOBAHHIO IKEIIC300CTOHHBIX
MOHOIIUTHBIX KOHCTPYKIHUH 3IaHUHA KHUJIOTO M TPa)KITAaHCKOT'O Ha3HAUCHHS U3 TSDKEIOro OeToHa Oe3
MPEBAPUTEIBHOTO HAMPSKCHUS ApMATYPBI.

Pemenne Bompoca o mpuMeHeHHH JaHHOTO CBOAA MPaBHII MPH MPOCKTUPOBAHHMH MOHOJHTHBIX
3MaHUH OTHOCHTCS K KOMIICTCHIMM 3aKa34MKa WM MPOSKTHOW OpraHu3anuu. B ciydae OpuHATHS
petieHust o npuMeHeHun Hactosmero CBoja MpaBil IOJDKHBI ObITh BHITIONIHEHBI BCE YCTAHOBJICHHBIC B
HEM TpeOOBaHUS.

Csox mpaBui pa3paboranu a-pa TexH. Hayk A.C. 3anecos, A.C. Cemuenkos, E.A. Yucrskos, C.b.
Kpbuios, kanj. Texu. Hayk P.I11. Hlapunos (HUNXKB — dumman OI'VIT «HULL «CtpouTtenbcTBo»).

1 ObnacTh NIpUMeHeHHUs
Hacrosimmii Cox npasu (nanee — CII) pacnpocTpaHsieTcst Ha TPOSKTUPOBAHUE KEIE300eTOHHBIX
MOHOJIMTHBIX KOHCTPYKIMH 3/1aHWH KHJIOTO M TPaXIAHCKOTO Ha3HAUYEHMs W3 TsDKEJoro OeToHa 0e3
TIPeIBapUTEIHFHOTO HAMIPSDKEHHS apMaTyPHI.
2 HopMaTHBHBIE CCHUIKH
B nacrosmem CBoje mpaBMi HCHOJB30BAHBI CCBUIKM HA CIEAYIOIIME OCHOBHBIE HOPMAaTHBHBIC

JIOKYMEHTBHI:
CHulII 52-01-2003 BeroHHbIE U XKene300€TOHHbIE KOHCTPYKIUH. OCHOBHBIE ITOJIOKEHHS



CII 52-101-2003 BeroHHbIe U ke1e300€TOHHBIE KOHCTPYKLUK 0€3 MPeJBapUTEILHOIO HANPSHKEHHS
apMarypsl

CII 52-104-2004 CranedudOpoOeTOHHbIE KOHCTPYKIIHH.

Jlpyrue HOpMaTHUBHbBIE M PEKOMEH/ATEIbHbBIE JTOKYMEHTBI, CCHUIKM Ha KOTOpBIE HCIIOJIb30BAaHBI B
HacroseM CII, npuBeaeHbl B MPUIOKEHUU A.

3 TepMI/leI U onpeaeJIeHus

B Hacrosimem CBoJie TIpaBiJI HCIOJIB30BaHbl OCHOBHBIE TepMHHBI U omnpeaenenus no CHull 52-01,
CII 52-101, CII 52-104 u gpyruM HOPMaTHBHEIM JOKYMEHTaM.

4 O0wmue ykazanus

4.1 Pexomenpanuu Hacrosmero CBoma NpaBWJ pacIpOCTPAHSIOTCS Ha IPOEKTHPOBAHUE
Pa3MUYHBIX KOHCTPYKTHUBHBIX CHCTEM 3JaHHWH, B KOTOPBIX BCE OCHOBHBIE HeECYIHe KOHCTPYKINHU
(KOJIOHHBI, CTEHBI, TEPEKPbITUS,, TOKPHITUS, (YHIAMEHTHI) BBIIOJHSIIOTCS W3 MOHOJIUTHOTO
JKeJIe300eTOHa € JKECTKUMHU U MOJATINBEIMU CONIPSKEHUSIMH MEXTy HIMHU.

4.2 TlpoekTHpoBaHHE KOHCTPYKIMH 3JaHWH, ITOABEPTaloOMNXCs KIMMAaTHYECKHM TeMIIepaTypHO-
BII&KHOCTHBIM BO3IIEHCTBHAM, ciemyeT BemonHATh o CHull 2.01-07.

4.3 Pacder M KOHCTPYHpOBaHWE 3AaHUI NPH CEHCMUYECKUX BO3JCHCTBUAX CIEXYET BBHIOIHATH
cormacHo CHulI I1-7. OrHecToMKOCTh KOHCTPYKIUH W OTHECOXPAHHOCTH 3IaHUM IODKHBI OTBEYATh
tpeboBanusim CHull 21-01 u CTO 36554501-006.

4.4 Hecymme KOHCTPYKIMM 3JaHUS CleQyeT HPOEKTHPOBAaThH C YYETOM JOJTOBEYHOCTH U
pemonTOonpurognoctu cornacao CHull 31-01, 3amurty KOHCTpYKIHUI OT KOPPO3UH CIEAYET BHIIOIHITD
cornacHo ykazanuit CHull 2.03.11.

4.5 3HaueHws mpenenbHbIX Aedopmanuii ocHoBaHuMs 3nmaHui pernmameHtupyrorcss CHull 2.02.01.
[IpenensHble IPOTHOBI, IepeMeIIeHHsT KOHCTPYKIMHA M NEepeKOCHl BEPTHUKAJIbHBIX U TOPU30HTAIBHBIX
sYeeK 37[aHUi He JOJDKHBI IPEBBIIATh JOIYCTUMBIX 3HaYeHUH, npuBeaeHHbx B CHull 2.01-07.

4.6 [Ins 3naHmMiA, pacCUNTHIBAEMbBIX HA COBMECTHOE BO3JEHCTBHE BEPTHKAIBHBIX W TOPU30HTAIBHBIX
Harpy3ok 1o Hee()OpMHUPOBAHHOM cxeme, MPOTud Bepxa 3JaHus C YYE€TOM MOJATINBOCTH OCHOBAHMS
pexomenayercsi npuanMare He Oonee 0,001 BbicoTel 3manms. Ilpu OONBIIMX 3HAYCHUSAX IMPOTHOOB
HEOOXOANMO BBINIONHUTD pacueT mo aedopmupoBaHHON cxeme. [Ipu 3ToM 3HaYeHue mporuda 31aHUA
He 1oybkHO npeBbimath 0,002 ero BBEICOTHI.

4.7 Hacrosuit CBof mpaBui ciaenyeT npuMeHsaTs coBMecTHo ¢ CIT 52-101 u CIT 52-104.

4.8 XKene300eToHHbIE KOHCTPYKLUH JOJDKHBI OBITh CKOHCTPYHMPOBAHBI TaKUM 00pa3oM, YTOOBI C
JIOCTaTOYHOW HaJIe)KHOCTBIO MPEJAOTBPATUTH BO3HUKHOBEHHE BCEX BUJIOB MPEACIBHBIX COCTOSHHUN. DTO
JOCTHTaeTcs  BBIOOpDOM  IOKa3aTeliel KadecTBa MaTepHalioB, Ha3HAauYCHWEM  pPa3MepoB |
KOHCTPYHPOBaHUEM COIJIAaCHO pekoMeHaanusM Hacrosmiero CII M JelcTBYIOIMX HOPMAaTHBHBIX
JIOKyMEHTOB. [IpH 3TOM JIOJKHBI OBITH BBITIOJIHEHBI TEXHOJIOTHYECKHE TPEeOOBAHUS TIPH M3TOTOBJICHUH
KOHCTPYKIHUH, cOOMIOICHBI TPeOOBaHMS 0 SKCIUTyaTallly 31aHHUH, a TaKKe TPeOOBaHUS O HKOJIOTHH,
9HEProcOEpeKECHUI0, TPOTHBONOXKAPHOH OE30MacHOCTH U JIOJITOBEYHOCTH, YCTaHaBIMBAaeMble
COOTBETCTBYIOIIMMH HOPMAaTHBHBIMH JIOKyMEHTAMH, ¥ YYTEHBI HEPAaBHOMEPHBIE 0CA/IK OCHOBAHUSI.

4.9 Tlpm mTPOSKTHPOBAHWU >KEIE300CTOHHBIX KOHCTPYKIHMH WX HAIECKHOCTh MOJDKHA OBITH
YCTaHOBJIEHA PACUETOM MO NMPEACITbHBIM COCTOSIHUSIM MEPBOM M BTOPOH T'PYIII IyTEM HCIOJIB30BAHUS
pacdeTHBIX 3HAYCHWI HAarpy3oK, XapakTepHCTHK MAaTEpPHAJIOB, OIPEACTSIEMBIX C ITOMOIIBIO
COOTBETCTBYIOIIMX YacTHBIX KOI((HUIMEHTOB HAJCKHOCTH I10 HOPMATHBHBIM 3HAYEHHSM JTHUX
XapaKTEPUCTHK C YUYETOM CTENIEHN OTBETCTBEHHOCTH 3/IaHHH.

HopMaTuBHBIE 3HaueHHs HArpy3oK, KO3()(QHUIMEHTOB COYETaHWI HArpy30K u KOA(PPHUIMEHTOB
Ha/IeXHOCTH OTBETCTBEHHOCTH KOHCTPYKIHMM, a Takke pasJelieHHue Harpy3oKk Ha IOCTOSIHHBIE U
BpPEMEHHBIE (JUTUTENBHBIE U KPAaTKOBPEMEHHBIE) CllelyeT npuHuMaTh corstacio CHull 2.01.07.

[MopsiIok IPHUIIOKEHUSI IOCTOSIHHBIX M JUTUTENBHO JISHCTBYIOMINX HArpy30K JIOJDKEH ONPEACIAThCS
rpaduKOM ITPOU3BOACTBA PAOOT M IO (HAKTY.

4.10 Hapsimy ¢ KOHTpoJIeM IPOYHOCTH OeToHa 1o 00pasliaM peKOMEHIyeTcsl KOHTPOJIb IPOYHOCTH
6eToHa B TOTOBOI KOHCTPYKLIMH HMPOBOAWTH C MCIIOIB30BaHUEM Hepazpymaronmx Metonos mo 'OCT
22690.

4.11 TIpn npumenennu apmarypsl kimacca AS00C ¢ a¢pdexkTuBHEIM mpoduiieM, pa3pabOTaHHBEIM B
HUWXGB, cnenyet nonb3oBatbest pekomeHaanusmMu CTO 36554501-005. CThIKOBKY apMaTyphl B TOpeIl
Ha CTPOMIIIONIAAKE CJEeIyeT OCYIIECTBIATH C IOMOIIBI0 BAaHHOW CBapKH, a TakKe BHUHTOBBIX U
CIPECOBAHHBIX MEXaHUYECKUX COCMHEHHH.

Pexomenyercss npuMeHeHne apMaTyphbl MaJloro JUaMeTpa paclIMpeHHOro copramenra: 5,5; 6; 6,5;



7; 8; 9; 10; 11; 12 MM HOBOTrO HEPUOMYCSCKOrO MPOGWIS C CepICYHUKOM B (opMe KBaapaTra co
CKPYTJIEHHBIMHU yIJlaMu B cooTBeTcTBUM ¢ TY 14-1-5500, TY 14-1-5501.

5 KOHCprKTl/lBHlﬂe pemeHust JKeJ1€300€ TOHHBIX MOHOJIUTHBIX 3aHUI

5.1 KoHCTpyKTHBHOE pelIeHHE BKIIOYAET CTPOUTEIBHYIO M KOHCTPYKTHBHYIO CHCTEMBI, a TAKXKe
KOHCTPYKTHUBHYIO CXEMY.

5.2 CrpourenpHasi CcHUCTeMa 3[JaHHUA ONpENEIsIeTCs MaTephalioM, HauOollee MaccoBOU
KOHCTPYKIMEH M TEXHOIOTHEN BO3BEAECHHS HECYIIUX IEMEHTOB (MOHOJIHUTHBIH KeIe300€TOH).

5.3 KonctpyktuBHas cuctema (manee — KC) 3manus mpencraBisier coO0d COBOKYHMHOCTB
B3aUMOCBSI3aHHBIX HECYIINX KOHCTPYKTHBHBIX JJIEMEHTOB, OOECHEUHBAIOIIUX €T0 IPOYHOCTb,
YCTOMUMBOCTH ¥ HEOOXOAUMBIN YPOBEHB SKCIUTYaTallHOHHBIX KauecTB.

5.4 Hecymass KC MOHOJIHMTHOTO Kelie300€TOHHOTO 3/IaHHsI COCTOUT M3 (pyHJaMEHTa, OIHPAIOLINXCS
Ha HEro BEPTUKAJIBHBIX HECYIIMX J3JIEMEHTOB (KOJOHH M CTEH) W OOBEAMHSIONMX HX B EIMHYIO
MPOCTPAaHCTBEHHYIO CHCTEMY FOPU30HTAIBHBIX 3JIEMEHTOB (TTUT MEPEKPHITUI 1 TIOKPBITHS).

5.5 B 3aBuCHMOCTH OT THNA BEPTHKAJIBHBIX HECYIIMX OJJIEMEHTOB (KOJIOHHBI M CTEHBI)
KOHCTPYKTHUBHBIEC CUCTEMBI pa3lelsifoT Ha (puc. 5.1, a, 6, 6):

- KOJIOHHBIE, TJIe OCHOBHBIM HECYIIUM BEPTHUKAIBHBIM AJIEMEHTOM SIBIISIOTCS KOJIOHHBI;

- CTCHOBBIE, T OCHOBHBIM HECYIITHM JIEMEHTOM SIBIISIOTCS CTEHBI;

- KOJIOHHO-CTEHOBBIE, WJIN CMEIIaHHBIE, I71¢ BEPTHKAIBHBIMH HECYIIUMHU 3JEMEHTAMH SIBIISIOTCS
KOJIOHHBI M CTEHBI.

HwxHue sTaku 4acTto pemarT B OJHOW KOHCTPYKTHBHOM CHCTEME, a BEPXHHUE — B APYTOM.
KoHCTpyKTHBHAsI CHCTEMa TaKUX 3/IaHHUM SIBISIETCS] KOMOMHUPOBAHHOM.
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a — xononHas KC; 6 — crenosas KC; ¢ — cmemannas KC;
1 — miTa NepeKphITHS;, 2 — KOJIOHHBL, 3 — CTCHBI
Pucynok 5.1 — ®parmMeHTbI IVIAHOB 3IAHUIA

5.6 B 3aBHCHMOCTH OT HMH)XEHEPHO-TEOJIOTHYECKUX YCIOBUH, HAarpy30K M IPOEKTHOTO 3aJlaHus
(yHIaMEHTBI BBITIOIHSAIOT B BUJIC OTJCITBHBIX IUTHT IIEPEMEHHON TOJIIMHBI IO KOJIOHHBI (pHUc. 5.2, a),
JICHTOYHBIX TUIMT TOJA KOJOHHBI M CTeHy (puc. 5.2, 6) u oOmeil ¢pyHAaMEeHTHON IUTMTHI MO BCei
TUTOIIAN KOHCTPYKTHBHOM cucTeMsl (puc. 5.2, ). Ilpu OonbIIoil TONIIMHE IUIAT MPUMEHSIOT Ooiee
SKOHOMHUYHBIC, €M CIUIONIHEIE, peOpHucThie M KopoOudaTele TUTH (puc. 5.2, 2, 0). Ilpm cmadpIx
IPYHTaxX yCTPauBalOT CBaliHbIC (DYHAaMEHTHI.

5.7 KoJOHHBI MOTYT HMEThb IIONIEPEYHOE CEYCHUE KBaJpPaTHOE, NPSIMOYTOJILHOE, KpPYIJoe,
KOJIBIIEBOE, YTOJIKOBOE, TABPOBOE U KpecToBoe (pHcC. 5.3, a-orc).

[TpsiMOyTOBHBIE KOJIOHHBI (ITMJIOHBI) C BHITSHYTHIM HONEPEYHBIM CEYEHUEM MMEIOT COOTHOIICHHS
b/a <4 umu h,,, / b > 4. Bosee BBITSIHYThIC B IIaHE KOJOHHBI CIIEMYET OTHOCUTh K CTCHAM.
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a — OTIENbHBIN; 6 — JIEHTOYHBIN; 8, 2, 0 — IUIUTHBIC: CIUTONIHOHN, peOpHUCTHIN M KOPOOUYaTHIi
Pucynok 5.2 — ®yH1aMeHTbI
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a — KBaJIpaTHOE; 6 — KPYTJIOE; 8 — KOJBILEBOE; & — MNPSMOYTOJIBHOE; 0 — YTOJIKOBOE;
€ — TaBpPOBOE; Jic — KPECTOBOE
Pucynok 5.3 — IlonepeuHsblie ceyeHHs KOJOHH

5.8 Hecymme creHbl B IIaHe MOTYT OBITH OTAEIBHO CTOSIIMMHU (puc. 5.1, 6); MPONOIBHBIMU U
TIOTIEPEYHBIMH; TIEPEKPeCcTHBIMU (puc. 5.1, 6), 00pa3yOIUMI BEPTUKAIBLHBIE TOHKOCTEHHBIE CTEPXKHU
OTKPBITOTO ¥ 3aMKHYTOT'O CEYCHHH.

5.9 Inuter nepexprITHi B KOIOHHBIX KC OBIBaroT:

- Ge3banovHble B BHJE TIIAAKON TUIMTHI (pUC. 5.4, a); TUTATHI ¢ KamuTeasMu (puc. 5.4, 6); TUIATHI
TJIQ/IKAE WIN C KAUTEJISIMH ¥ ¢ KOHTYPHBIMH OaJKaMu 110 MEPUMETPY 37aHUs;

- ¢ MEXKKOJIOHHBIMHU GanKaMu B 0mHOM (puc. 5.5, a, 6) ¥ B IBYX HampaBieHusx (puc. 5.5, 6, 2).

5.10 Ilnuter mepekpoituii B KooHHBIX KC ¢ 0ankamu u B creHOBBIX KC ObIBAtOT:

- CIUTOLIHBIE, yCTOTHBIE U PeOPUCTHIE, €ClT OAJIKK M CTEHBI B OJJHOM HanpasieHuu (puc. 5.5, a, 6);

- CIUIOLIHBIC, KECCOHHBIE IyCTOTHBIE U PEOpPHUCTBIC, €CiIM OalKH M CTEHBI B JIBYX HAIpaBIICHUSIX
(puc. 5.5, 6, 2).

- pedpucThie ¢ pedpamMu BBEpX AJIsl yCTPOMCTBA TUIABAIOIIETO TI0JIA M TOIyYeHHMS TIIAJAKOTO MOTOJIKa,
YKIaJKH 3ByKOM3OJSIIUK 1 MHKECHEPHBIX KOMMYHHUKAMH (puc. 5.5, a).

5.11 Orpaxnaroniyie Hapy>KHbIE CTCHBI OBIBAIOT:

- HeCylIWe, Tepearoe BPEMEHHYI0 U MOCTOSHHYIO Harpy3kd € 3TaXell M COOCTBEHHBIH Bec
CTEHBI HEMTOCPEACTBEHHO Ha (hYH/IAMEHT;

- CaMOHECYIIIHE, NIEpeIaloIIe HETOCPEACTBEHHO Ha (PYHIAMEHT TOJIBKO COOCTBEHHBIN BEC CTCHBI,

- HEHecylllue, ONMPAIOUIMEcs B MpEeAeiax 3Taka Ha TEePEeKPBITHS WM BEPTHKAIbHBIE HECYIHe



aneMenTs! KC 1 HEocpeACTBEHHO He Nepealolue Harpy3Ky Ha (yHIaMeHT.
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a — TIaJIKas IWINTa; 6 — IUIATA C KaluTeIsIMU
Pucynok 5.4 — Be3danouHble epeKpPbITUS
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a, 6 — OaJKu U CTCHBI B OJTHOM HAIIPABJICHUM, 6, 2 — OaJIKU M CTCHBI B IBYX HAIIPABICHUSX;
1 — KONOHHBI; 2 — OAaNKH WIH CTCHBI; 3 — IUIATA CIUIONIHAS WU ITyCTOTHAsS; 4 — IUIuTa
CILTOIITHAS WM ITyCTOTHAS KECCOHHAsS; 5 1 6 — pedpa 1 MoNKH peOprUcTOi M KECCOHHOM TUTAT
Pucynox 5.5 — Ilnutel nepexkpbiTuii B kKoJa0HHBbIX KC ¢ 6ankamu u B crenoBbix KC

5.12 KoHCTpyKTHBHBIE cXeMbl B cTeHOBBIX KC ompeienstoTcst B3aMMHBIM PacIlONOKSHUEM CTEH, a
B KOJOHHBIX KC — B3anMHBIM pAacIIONOKEHHEM MEXKOJIOHHBIX Oaliok (pHC. 5.5) OTHOCHUTETBHO
NONEPEYHBIX M TPOAOJBHBIX oOceld 3maHus. Cxembl OBIBAIOT IIONEpEYHbIC, MPOJOJBHBIE H
TMEPEKPECTHHIC. B PCaIbHBIX MOHOJIMTHBIX 3JaHUAX KOHCTPYKTHUBHBIC CXCMbI O6LI‘-IHO TNIEPEKPECTHLIC
(puc. 5.5, 6, 2; 6.2, @). UucTo momepeyHbie U MPOAOJIbHBIC CXeMbl (puc. 6.1, 6, 6) pacCMaTPUBAIOTCA
npu paznenennu npocrpaHctBenHold KC Ha nBe HesaBucumble (puc. 6.1, 6, 6 u 6.2, 6, 6) C 1eJbBIO
YIPOIIEHHS PacueToB.

(M3menennasi pexaxuusi, [lonp.2008)

5.13 TopusoHTanbHBIE HAarpy3KH MepepaclpeliensioTcs IUCKaMH  IEPEKPBITUH  MEXITy
3aIIeMJICHHBIMH B (DyHIaMEHTE BEPTUKAIBHBIMH OITOPHBIMU KOHCOJNBHBIMH KOHCTPYKIUSIMH (YCTOSIMH)
B BHJIE:

- IPOCTPAHCTBEHHBIX paM B KOJIOHHBIX KC;

- CTEH B JBYX HANpaBJICHHUAX M 00pa3yeMbIX CTCHAMH TOHKOCTCHHBIX CTEPXKHEH OTKPBITOTO M
3aMKHYTOrO npoduiei B creHoBbiXx KC;

- IPOCTPAHCTBEHHBIX paM, CTCH U TOHKOCTEHHBIX CTepkKHEH B cmemaHHbIX KC.

VYcerou B KC BocnipuHUMAOT BCe TOPU30HTANIBHBIE U BEPTHKAIBHBIC HATPY3KU.

5.14 B xonoHHbIX KC CTBIKM NPOCTPAaHCTBEHHBIX PaM-3TaXKEPOK CUUTAIOTCA KECTKUMH IpU
HaJIMYMK KalMTeNeH B IMUIMTaX WM BYTOB B IVIaBHBIX Oankax. CTBHIKM KOJIOHH C TJIaJKOM IUIMNTOW WIIH
GankaMu SIBISIOTCS YCIIOBHO XecTKMMH. [locie oOpa3oBaHMs B CTHIKaX KOJIOHH HAaKJIOHHBIX TPEIINH,
X TOJATIMBOCTh eme Oonee Bo3pacTaeT. I[lomaTaMBOCTE CTHIKOB YYHTHIBAIOT BBEICHHUEM



K03(h(DULIMEHTOB, TOHMKAIOIINX U3TUOHYIO KECTKOCTD 3JIEMEHTOB.

5.15 B MHOro3Ta)XHBIX 31aHHUSAX HaHOOJIee YacTO MPUMEHSIOT CMEIlIaHHbIe KOJIOHHO-cTeHoBbIe KC.

CreHoBbele, ocoOcHHO TmepekpecTHbie, KC o00namaroT OoJblmedl KECTKOCTBIO U OOJBIIUM
COINPOTHUBIICHUEM TOPU3OHTAILHBIM W BEPTUKAJIBHBIM HArpy3kaM W IOTOMY OoJiee MOIAXOIAT s
BBICOKUX 3[IaHHU.

5.16 Hecymue KOHCTPYKTHUBHBIE CHCTEMBI MOTYT OBITh PETyISAPHBIMH, C OJUHAKOBHIM IIaroM
KOJIOHH W CTEH IO JJNHE, IIHPUHE M BBICOTE 3[aHUs, WIA HEPeTYISIPHBIMHU B IUTAHE M IO BBICOTE
3IaHUs.

5.17 HeperymsipHyIo HECYIIyI0 KOHCTPYKTHBHYIO CHCTEMY PEKOMEHIYETCS MPOCKTHPOBATH TAKHM
00pa3oM, 9TOOBI IIEHTp KECTKOCTH U IEHTP MacC KOHCTPYKTUBHOW CHCTEMBI OBUIM KaK MOXKHO OJIIKe
K MECTY pacIoJIOKEHUSI PABHOAEHCTBYIOIIEH BEPTUKAJIBHON HArpy3KH.

5.18 Hecylnyro KOHCTPYKTHBHYIO CHCTEMY PEKOMEHIYETCSI IPOSKTUPOBATh TAKUM 00pa3oM, YTOOBI
BEPTUKAJIbHbIE HECYLIHE 3JeMEHThI (KOJOHHBI, CTEHBI) pacIoyiaraluch OoT (yHAaMeHTa OJWH Haj
JPYTEM TIO BBICOTE 3JaHHsA, T.. OBUTM COOCHBIMH. B TeX ciydasx, KOrja KOJOHHBEI M CTCHBI HE
BBITTOJTHSIOTCS. TI0 OJTHOH OCH, TOJ «BUCSYUMI» KOJOHHAMH M CTCHAMHU CIICAYET MPeIyCMaTpUBaTh
YCTPOMCTBO pedep KECTKOCTH B OATOK-CTECHOK.

5.19 KoHCTpYKTHBHYIO CHCTEMY 3JaHHHA PEKOMEHAYETCS pa3lelsaTh OCAJOYHBIMH IIBAMHU MPH
pa3IMYHON BBICOTE 3/IaHUS, a TAKXKE B 3aBUCHMOCTH OT JJIMHBI 3TaHUS — TEMIIEPATyPHO-yCaIOIHBIMA
mBaMd. TpeOyemble pacCTOSHUS MEXKIy TEMIEpaTypHO-YCalIOYHBIMU IIBAMH 110 IJIUHE 3TaHUSA
ClIeflyeT yCTaHaBIMBaTh pacueToM. Ha mepnon CTpOMTENhCTBa BO3MOXKHO YCTPOHCTBO BPEMEHHBIX
Je(OPMAIMOHHBIX IIIBOB, KOTOPHIE IIOTOM JIMKBUAUPYIOTCSI.

5.20 IIpu mpOEKTHPOBAHUH HECYIINX KOHCTPYKTHBHBIX CHCTEM CIEIyeT CTPEMHUTHCS K IPOCTHIM
TEXHHYECKHM DELICHUSM, B HauOOJbIICH CTeneHn 00ecleYnBaIoIUM MPOYHOCTh U IKECTKOCTh
KOHCTPYKTUBHOW CHCTEMbI: CHMMETPHYHBIM B IUIAaHE M OJMHAKOBBIM IO BBICOTE, C PETrYJISIPHBIM
pacrosoKeHHeM BEpTHKAIBHBIX HECYIIUX AJIEMEHTOB B IUIAHE U 110 BBICOTE, O3 OOJBIINX KOHCONIEH U
MIPOEMOB B IIJIaHE U 110 BBICOTE 3/1aHUS U T.II.

5.21 OTHenpHOCTOSIUE BBICOKHE 3JaHUS PEKOMCHIYETCS BBIMOJNHATh IIUPOKOKOPITYCHBIMH:
KPYTJIBIMA, OBaJIbHBIMHY, KBaJIPATHBIMHU WIIH TPSIMOYTOJIEHBIMU C HEOOBIIIUM COOTHOIICHHEM JUTHHHOMN
1 KOPOTKOM CTOPOH JIJIsl CHIDKEHUS BETPOBOTO JABJICHUS U 3aTPAT Ha OTOILICHHE.

5.22 Cekunu 3MaHHS pa3HOU BBICOTHI JOJDKHBI OBITH pa3fieicHbl aedopMallMOHHBIME ImBamMu. He
PEKOMEHAYeTCS YCTpauBaTh TMOA3EMHBIN Tapak W CTHIO0AT, BEICTYIIAIONINE 3a TMPEICNbl IUIOMIAaN
BBICOKOH YacCTH 3IaHHUS.

6 Pacyer HeCcylIMX KOHCTPYKTHBHBIX CHCTEM

6.1 Pacuernas cxema

6.1.1 PacueTHast cxema 371aHUsI BKIIIOUAET JaHHBIE O Harpy3Kax U (U3HYECKYI0 MOJETb.

6.1.2 dusnueckas MojeNb 3JIaHUS MPEACTaBIsieT cOO0H TPEXMEPHYIO CUCTEMY W3 KOJIOHH, CTEH,
TUTMT, OAJIOK U MX COTIPSDKEHUH, a TaKkKe TaHHBIE O (PU3NKO-MEXaHUYECKUX CBOMCTBAX MaTEPHUAJIOB.

6.1.3 Pacnpenenenue ycwiInii B NPOCTPAHCTBEHHO-IE(POPMHUPYEMBIX CHUCTEMax B 3HAYUTEIIHLHOU
CTETICHN OTPEJEIISIETCS )KECTKOCTHBIMH XapaKTEPHCTHKAMH 3JIEMEHTOB M MX CONPSDKEHUSMH, KOTOPbIE
3aBUCAT KaK OT MaTepHaja W €ro HampsHKEHHOTO COCTOSHUSI, TaK M OT KayecTBa M3TOTOBICHHS U
MOHTaXa, HaJIM4IHs Ie(EKTOB, MPEABICTOPHH 3arpyKEHHsI, TUIIAa KOHCTPYKINH, BIQ)KHOCTH MaTepraa,
CTETIeHU TOBPEXACHUS (M3HOCA), TEMIEPATyphl U APYruX (akTopoB. BimsHue >THX (QakTOpoB mpu
MPOCKTUPOBAHUM YYECTh CJIOXKHO. [lo3ToMy reoMeTpuueckue mapaMeTpsl Hu  (DU3HUECKHe
XapaKTCPUCTUKN MaTCPUAJIOB U KOHCprKHI/Iﬁ B pacucTax NpUHUMAIOTCA 3aIaHHBIMU.

6.1.4 PacueThl HalIPsHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHHUS JKEI€300€ TOHHBIX JINHCHHBIX, MJIOCKUX
1 00BEMHBIX JJIEMEHTOB M HMX CONPSOKEHHH pa3paboTaHbl TOJNBKO JJIsi HOPMAJIBHBIX CEYEHHU IpU
MPOCTBIX BO3/IEHCTBUSAX.

PacyeTsl Mo HAaKJIOHHBIM U TPOCTPAHCTBEHHBIM CEUEHHSM C TpEIIMHAMM HMEIOTCS JIUIIb M
YaCTHBIX CITy4aeB, a JJIsl CJIOXKHBIX BO3JCUCTBUI M yueTa MHOTHX (akTopoB (cM. 1. 6.1.3) nmpuMeHsoT
pas3IuYHbIEe YIIPOIICHHUS.

6.1.5 CioxxHBIE TPOCTPAHCTBEHHBIE TEOMETPHUECKHE CXEMBI YIIPOMIAIOT ITyTEM 3aMEHbl peabHON
KOHCTPYKIIMK YCIIOBHOM cXeMoil. PeOpHCTBIA M ITyCTOTHBIM AWCKA TEPEKPHITHH, TaK K€ Kak M
CTPYKTYPHOE MOKPBITUE U3 CTEPKHEH, 3aMEHSIOTCSA YCIOBHOW aHU30TPONHOM IJIACTUHON MOCTOSTHHOM
ToNMUHEL. KOJIOHHBI M 0aJKW anmpOKCUMHUPYIOTCS CTEPXKHSAMH, MPUBEICHHBIMH K OCH, a IUIMTHI U
CTCHBI — IIJIaCTUHAMU, ITPUBECICHHBIMHU K CpeHHHHOﬁ IIJIOCKOCTH.

6.1.6 IlpuMeHSIOT KOHTHHyalbHBIC, AMCKPETHO-KOHTHHYaJbHBIE W JHCKPETHBIE pacueTHHIC
Mozenu. Hambonee mmpokoe pacnpocTpaHEHHE MONYYHIM JHUCKPETHBIE pAacYeTHBIC MOJEIH,
OCHOBaHHbIE Ha MaTeMaTH4YEeCKOM U TIeoMeTpUYecKOd  JUCKpeTH3allud MPOCTPAHCTBEHHBIX



KOHCTPYKIUH, PaCCYMTHIBAEMbIX METOIOM KOHEUHBIX dnieMeHToB (MKD).

6.2 TpedoBanus K pacuety

6.2.1 Pacuet Hecymux KOHCTPYKTUBHBIX CUCTEM BKIIIOYAET:

- ONpe/ieNieHNe YCWIINI B 3JIeMEHTaX KOHCTPYKTUBHOM CHCTEMBI (KOJIOHHAX, IUTMTAX MEPEKPHITHH 1
MOKPBITHS, (YHIAMEHTHBIX IUINTax, CTEHaX, sIpax) M yCWINi, ICHCTBYIOIIMX HAa OCHOBAaHMSA
(hyHIAMEHTOB;

- ONpeJeNieHNe TIePEMENICHNII KOHCTPYKTHBHON CHCTEMBI B IIEJIOM U OTHAENIBHBIX €€ JIEMEHTOB, a
TaKXKe YCKOPEHUH KoJIeOaHNs MePEeKPBITHI BEPXHUX ITAXKEH;

- pacdeT Ha yCTOMYMBOCTh KOHCTPYKTHBHON CUCTEMBI (yCTOHYUBOCTH (DOPMBI U TTOJIOKEHHS);

- OIIEHKY COIPOTHUBIIIEMOCTH KOHCTPYKTHBHOM CHCTEMBI IPOTPECCUPYIOIIEMY pa3pyIIeHHUIO;

- OIICHKY HecyIlei crmocoOHOCTH U AeOopMaIiiy OCHOBAHHS.

6.2.2 Pacyer Hecymledl KOHCTPYKTUBHOW CHUCTEMBI, BKIIOUAIONIEH HaAJ3€MHBIE U MOA3EMHBIC
KOHCTPYKIMH U (pyHIaMeHT, cleqyeT NPOU3BOMUTH /ISl BCEX MOCIEOBATEIbHBIX CTaIUi BO3BEICHHUS
(B cityyae cymIeCTBEHHOI'O U3MEHEHHsI pacueTHON CUTYalluH) U JUIsl CTaJUH 3KCIUTyaTaluy, IPHHUMAs
pacdeTHbIe CXEMBI, OTBEYAIOIIe PacCMaTPUBAEMBIM CTaIusiM. [Ipy 3TOM ciieryeT yuuThIBaTh:

- TOPSIIOK TPHIOXKEHUs M W3MEHEHHMS BEPTHKATBHOW HArpy3KH M JKECTKOCTEH 3JIEMEHTOB B
IpoIecce MOHTAXXKa M HKCILTyaTalyy;

- o0pa3oBaHMe TPEIIMH OT TEMIEpaTypHO-YCaJO4HbIX AeopMaruii 6eToHa B MpoLecce TBEPACHHS
¥ HJINYNE TEXHOJIOTUYECKHX [IBOB IPH OETOHHMPOBAHUHU 3aXBaTKAMH;

- BEIMYUHY MPOYHOCTH M JKECTKOCTH OETOHA B MOMEHT OCBOOOXKICHUSI KOHCTPYKIIMH OT OMaTyOKH
U TIepeiady Harpy3KH OT BBIIIEICHKAIINX ITaKEH.

6.2.3 Pacuer Hecymieli KOHCTPYKTHBHOH CHCTEMbI B OOLIEM Cilydae CleIyeT IPOWU3BOIHUTH B
MPOCTPAHCTBEHHOW TMOCTAHOBKE C Y4YETOM COBMECTHOW pabOThl HaA3€MHBIX U MOA3EMHBIX
KOHCTPYKIUH, ()yHIaMEHTa U OCHOBAHUSI MO HUM.

6.2.4 Pacyer HecymIMX KOHCTPYKTHBHBIX CHCTEM IIPOM3BOAAT C HCIOJIB30BAHUEM JIMHEHHBIX W
HEJTMHEHHBIX JKECTKOCTEH jKeNe300€TOHHBIX JIEMEHTOB.

JluHelHbIEe KECTKOCTH JKENe300€TOHHBIX JIEMEHTOB OINPEAEISIIOT Kak ISl CIUIONIHOTO YIPYToro
Tena.

HenuneliHple JKECTKOCTH KeNIE300€TOHHBIX AJIEMEHTOB OIPEAEISIOT IO HOINEPEeYHOMY CEUEHHIO C
YYETOM BO3MOXHOTO OOpa3OBaHUs TPEUIMH, a TAKXKe C y4EeTOM Pa3BHTHS HEYIPYTux Aedopmaruii B
OeToHE 1 apMaType, OTBEYAIOMINX KPATKOBPEMEHHOMY U JUINTEIILHOMY JEHCTBHSAM HArpy3Ku.

6.2.5 3HaueHNs] HENWHEIHBIX )KECTKOCTEH KeJIe300€TOHHBIX 3JIEMEHTOB CIIEAyeT yCTaHABINBATH B
3aBUCHMOCTH OT CTaJuM pacuera, TpeOOBaHMI K pacdyeTy U Xapakrepa HaIpsKeHHO-
JeOpMUPOBAHHOTO COCTOSIHHUS DJIEMEHTA.

Ha nepBoii ctanuu pacuera KOHCTPYKTUBHON CUCTEMBI, XapaKTEpPU3yEeMOM TE€M, 4TO apMUPOBAHUE
JKEJIe300€TOHHBIX DJIEMEHTOB HEW3BECTHO, HEIMHEWHYI0 paboTy DJIEMEHTOB PEKOMEHIYETCs
YUUTHIBATH ITyTEM MOHMKEHHS X KECTKOCTEH C MOMOIIBIO YCIOBHBIX 0000IIEHHBIX KO3 HUIIMEHTOB.

Ha nocnenyrommx cragusx pacyera KOHCTPYKTHBHOM CHCTEMBI, KOTJa M3BECTHO apMHpPOBaHHE
JKeJIe300€TOHHBIX JJIEMEHTOB, B pacyeT CleAyeT BBOJUTH YTOYHEHHBIC 3HAYCHUS >KECTKOCTEH
3JIEMEHTOB, OIpEACIIEMbIE C YUYE€TOM apMHpPOBaHUS, OOpa3oBaHWS TPEUIMH W PA3BUTHS HEYNPYTHX
nedopmanuii B 6eTOHE 1 apMaType COTJIacHO yKa3aHUSIM JACHCTBYIONIMX HOPMATHBHBIX JOKYMEHTOB IO
MPOEKTUPOBAHUIO ’KEI€300€TOHHBIX KOHCTPYKIHH.

6.2.6 B pesympTare pacdyera Hecymield KOHCTPYKTHBHOW CHCTEMBI JOJDKHBI OBITh YCTaHOBIICHBI: B
KOJIOHHAaX — 3HAYEHHS NMPOAOJBHBIX U MONEPEUHBIX CHJ, M3THOAIOIINX MOMEHTOB, a B HEOOXOIMMBIX
ClIydasax — M KPYTAIIUX MOMCHTOB, B IIJIOCKUX IIJIATAX HeperBITI/If/'I, TIOKPBITUA U (byHllaMeHTOB —_—
3HA4YCHUA I/I3FI/I6aIOH_H/IX U KPpYTAIIUX MOMCHTOB, IMOICPCYHBIX W MNPOAOJIBHBIX CHJI; B CTCHaxX —
3HAaYCHHUA HOPMAJIBHBIX W CABUTAIOIUX MPOAOJBHBIX CHII, I/I3FI/I6aIOH_H/IX U KPYTAIIUX MOMCHTOB H
MOTIEPEYHBIX CHIL.

OmnpeneneHne yCUIINI B DJIeMEHTaX KOHCTPYKTHBHOW CHUCTEMBI CIIelyeT IPOU3BOIUTh OT JEHCTBHS
pacyeTHBIX MOCTOSIHHBIX, JUTUTENBHBIX M KPaTKOBPEMEHHBIX HArpy30K, OCOOBIX Harpy3ok, a Takxke HX
pacyeTHBIX COUCTAHHH.

Ha mnepBoii cramum pacuera Uil OIEHKM YCWJIMM B 3JIEMEHTaX KOHCTPYKTHBHOM CHCTEMBI
JIOIYCKAeTCs] NMPHHUMATh MPUOIIKCHHBIC 3HAYECHHUS JXECTKOCTEH 3JEMEHTOB, MMES B BHIY, 4YTO
pacipeseneHie yCHIMH B 3JIEMEHTaX KOHCTPYKTHBHBIX CHCTEM 3aBHCHT HE OT BEIMYUHBI, a, B
OCHOBHOM, OT COOTHOIIECHUS JKECTKOCTEH 3THX 371eMeHTOB. {711 00Jiee TOYHON OLIEHKH pacipeaeIeH s
yCI/IJ'II/Iﬁ B 3JICMCHTaX KOHCprKTHBHOﬁ CUCTEMBI PEKOMECHAYECTCA NPUHUMATh YTOUHCHHBIC 3HAYCHUS
KECTKOCTEH C MOHIKAIIMMHU KodpduimenTamu. [Tpu 3ToM HEOOXOIUMO YUHUTHIBATH CYIIECTBEHHOE
CHIPKEHUE YKECTKOCTEH B M3rMOAaeMbIX IUTUTHBIX dJIEMEHTaxX (B pe3ysibTare BO3MOXHOTO 00pa3oBaHMs
TPElIMH) TI0 CPaBHEHUIO C BHEIEHTPEHHO CXKaTbIMHU DJEMEHTaMH. B TepBOM IpUOIIKEHUH



PCKOMEHAYETCA MNpUHHUMATbhb MOAYJIb YHOPYIroCTH MaT€puajla paBHBIM Eg C TIOHMXXAaKIIUMU
kodpdunuentamu: 0,6 — I BEPTHKAIBHBIX CKATBIX IeMEHTOB; 0,3 — I IUIMT MEePEKPHITUI
(TIOKPBITHIT) C y4ETOM JUITMTEILHOCTH JEHCTBHS HArPY3KH.

Ha nocnenyromux cragusax pacueTa *KeCTKOCTU CIEAYET ONPENENITh COrJIacHo M. 6.2.5.

6.2.7 B pesynbrare pacuera Hecyleld KOHCTPYKTHBHON CHCTEMBI JOJDKHBI OBITH YCTaHOBJICHBI
3HAYEHHUsS BEPTHKAJIBHBIX MEpeMEIIeHNH (IIPOruO0B) MEPEKPHITUH W TOKPBITHH, TOPH30HTAIBHBIE
MepeMeIIeHNs] KOHCTPYKTUBHOM CHCTEMBI, a TakkKe /s 34aHWH IOBBIIIEHHOM STaXHOCTH —
YCKOpeHHS KONeOaHWI MEepeKpPHITHI BEePXHUX JTaked. BemuuuHBl YKa3aHHBIX TEpEeMEIICHUH U
yCKOpeHHs KojeOaHuMil He MJOJDKHBI TIPEBBINIATH JOMYCTHUMBIX 3HAYEHHWH, YCTAaHOBJICHHBIX
COOTBETCTBYIOIIMMH HOPMAaTHUBHBIMHU JJOKyMEHTaMH.

Omnpenenenne TOPU30HTAIBHBIX IEPEMEIICHNH KOHCTPYKTUBHOM CHUCTEMBI CIEOyeT MPOHU3BOIUTH
OT JIEWCTBHS pacyeTHbHIX (AJIS TPeNeNIbHBIX COCTOSHUI BTOPOM IPYNIbI*) MOCTOSHHBIX, JIUTEIbHBIX U
KPaTKOBPEMEHHBIX T'OPU30HTAJIBHBIX U BEPTUKAIbHBIX HArpy3ok. [Ipu 3ToM Ha niepBoil cTanuu pacuera
peKOMeHAyeTCcd MNPUHMMATh IOHMKEHHBIE 3HAUEHMS JKECTKOCTEH JIIEMEHTOB KOHCTPYKTHUBHOMU
CUCTEMBI, MIOCKOJIBKY T'OPHU30HTAJIbHBIE MEPEMEIIEHHs HalpsIMYIO 3aBUCST OT JKECTKOCTHBIX CBOWCTB
3JIEMEHTOB.

* Jlanee Mo TEKCTy pacyeTHbIE 3HAUEHHS Harpy3KU U XapaKTEePUCTHK MaTepHaIoB, HCHONb3yeMble AT pacueTa
[0 TIPEAENBHBIM COCTOSIHUSIM BTOPOH TPYyNIBI, B TeX CIydasx, Korja Kod(QQUINEHTH HaIeKHOCTH pPaBHEI
€IMHUIIE, HA3BaHBl HOPMATHBHBIMID).

OmnperneneHne BEpTUKAIBHBIX NepeMelieHHi (TIPOruO0B) NEPEKPBITHI U MMOKPBITHI ITPOU3BOASAT OT
JIeWCTBUS HOPMAaTHBHBIX IOCTOSIHHBIX W JUIMTEIBHBIX BEPTUKAIBHBIX Harpy3ok. [Ipm sTom Ha mepBoii
CTagu{ pacyeTa pPEKOMEHAYETCS NPHHUMATh IIOHIKCHHBIE 3HAYCHHUS JKECTKOCTEH 3JIEMEHTOB
KOHCTPYKTHUBHOH CHCTEMBI, B YACTHOCTH IUIUT HEPEKPBITHH, MOCKOJIBKY BEPTUKAIbHBIC EPEMEIICHHS
(TIpoTHOBI) HAIPSAMYIO 3aBUCAT OT Je(POPMAIIHOHHBIX CBOMCTB IUIUT.

B mepBom npuOMMKEHNM 3HAYCHUS] MOHIDKAONIMX KO3((HUINEHTOB OTHOCHTEIBHO HAYalbHOTO
MOJyJIsl YIPYTOCTH OETOHA C yYeTOM JJIMTENFHOCTU JIEHCTBUS Harpy3Kd PEeKOMEHAYETCs! IPUHIMATh:
JUI BePTHUKAJIBHBIX HECYMHX 31eMeHToB — 0,6, a ais miuT nepekpsiTiid (mokpeituil) — 0,2 mpu
HaIMYUK TpelyH wik 0,3 — 1pu OTCYTCTBUH TPEIIHH.

Ha mocnenmyrommx craausix pacyera TpH HM3BECTHOM apMHPOBAaHHMU ClIeyeT NpPUHHMATh
YTOYHEHHBIE )KECTKOCTHU TUIUT C YUYE€TOM apMHUPOBAHUS, HAINYMS TPEIIUH U HEYNPYyrux aedopmaiuii B
OeToHe 1 apMatype, ompeeNisieMble COITIacHO IEHCTBYIONINM HOPMATUBHBIM JJOKYMEHTaM.

YckopeHust Koje0aHuil NePeKPHITHI BEPXHUX 3TaKEH 37aHUsl CIIEAYET ONPENeNATh PU JIeHCTBUN
MyJIbCAIMOHHON COCTaBJISIONIEH BETPOBOM HATPy3KHU.

6.2.8 Tlpu pacuere Ha yCTOMYMBOCTH KOHCTPYKTUBHOM CHUCTEMBI CIEIYET MPOU3BOAUTH MPOBEPKY
ycroiunBocTH  (OpMBI  KOHCTPYKTHBHOM  CHCTEMBI, a TaKXe YCTOWYMBOCTH  ITOJIOXKEHHS
KOHCTPYKTHUBHOH CHCTEMBI Ha OTIPOKUIBIBAHIE M Ha CIABHT.

Pacuer Ha yCTOHYMBOCTH KOHCTPYKTHMBHOM CHUCTEMBI CIEAyeT IPOU3BOAUTH Ha JECTBHE
pacdyeTHBIX TOCTOSIHHBIX, [UINTEIBHBIX W KPAaTKOBPEMCHHBIX BEPTHKAIBHBIX M TOPHU3OHTAIBHBIX
Harpys3ox.

IMpu pacdere ycTOHYMBOCTH (OPMBI KOHCTPYKTHBHOW CHUCTEMBI PEKOMEHIYETCS MPUHUMATh
MOHIKEHHBIE JKECTKOCTH 3JIEMEHTOB KOHCTPYKTUBHOHM cHCTeMbl (YYMTBIBasg HEJIHMHEHHYI0 padoTy
Marepuania), MOCKOJbKY YCTOHYMBOCTH KOHCTPYKTHBHOH CHCTEMBI CBsi3aHa C JIe()OPMATHBHOCTBIO
CHCTEMBI U OTAENBHBIX JJIEMEHTOB. [IpyM 3TOM 3HaueHHE TMOHMXKAIOMNX K03 UIMEHTOB B IEpBOM
NpUOIMKEHUH PEKOMEHAYeTCsl NPHHUMAaTh, KakK ykazaHo B mm. 6.2.6, 6.2.7 ¢ yd4eToM TOro, 4ro
YCTOWYMBOCTh KOHCTPYKTUBHOH CHCTEMBI 3aBUCHT OT COIPOTHBIICHHS B OCHOBHOM BHEIICHTPEHHO
CKaThIX BEPTHUKAIBHBIX OJIEMEHTOB TMPW JJIMTEJFHOM JEHCTBUM HAarpy3kKM M B  CTaJuH,
NpUOIIKAOLIEHCS K IpeIesIbHOM. 3amac 0 YCTOHYMBOCTH JIOJDKEH OBITh HE MEHEE YeM JIBYKPATHBIM.

IIpn pacdere yCTOHYMBOCTH MOJOKEHHUS KOHCTPYKTHBHBIE CHCTEMBI CIEAYET paccMaTpHUBaTh Kak
JKecTkoe HexedopMmupoBaHHOE Teno. IIpu pacdeTe Ha ONpPOKHIBIBAHWE YAEPKHUBAIOIIMN MOMEHT OT
BEPTHUKAJIBHOM HArpy3Kd MJOJDKEH NPEBBINATh ONPOKHUIBIBAIONIMA MOMEHT OT TOPHU30HTAJIbHOU
Harpy3ku ¢ kod(d¢uumentom 1,5. Tlpu pacdere Ha CHBUT yJep)KUBAollas TOPU3OHTAJbHAs CHiIa
JIOJDKHA TIPEBBIIIATH JEHCTBYIOILYIO CIBUrAONIyI0 cuity ¢ koddduuuentom 1,2. Tlpu atom cnexyer
YYUTBIBATh HAN0OJIEE HEOIArOMPUATHBIC 3HAUCHHST KOO(PPHUIIMECHTOB HaISKHOCTH 110 Harpy3Ke.

6.2.9 Pacyer Ha mporpeccupymoIllee paspylmicHHE JODKeH o00ecreunBaTh MPOYHOCTh H
YCTOWYHMBOCTh KOHCTPYKTHBHOH CHCTEMBI B LIEJIOM ITIPH BBIXOJE M3 CTPOSl OJHOTO Kakoro-jinobo
9JIeMEHTa KOHCTPYKTHUBHOM CHCTEMBI (KOJIOHHBI, Y4acTKa CTEHbI, Y4acTKa IIEPEKPHITHS) U BO3MOKHOM
MIOCJIEAYIONIEM pPa3pyIICHUN ONM3Iexalmx 3JIeMeHTOB. Kpome Toro, B 0OOCHOBaHHBIX CIydasx
paccMaTpuBaeTcsl pacueTHas CUTyalusl C BBIXOJIOM M3 CTPOSI YacTH OCHOBaHHMS 1MOJ (pyHIaMeHTaMH



(Hanpumep, B ciydae 0Opa30BaHUs KAPCTOBBIX IIPOBAJIOB).

Pacuer Ha mporpeccupyroliee pa3pylieHHe CIEeIyeT MPOU3BOAUTH MPU JIEUCTBUM HOPMAaTHUBHBIX
BEPTUKAJIBHBIX HArpy30K C HOPMAaTHUBHBIMU 3HAYCHUSIMU CONPOTHBICHUS OETOHA W apMarypsbl,
MPUHHUMAs! JMHEHHBIE )KECTKOCTH 3JIEMEHTOB KOHCTPYKTHBHON CHCTEMBI.

6.2.10 Ouenky Hecytel ciocoOHOCTH U AehopMaIii OCHOBAaHUS CIICAYET IPOU3BOJIUTE COTIACHO
COOTBETCTBYIOIIUM HOPMATHBHBIM HOKYMEHTaM II0 YCHJIFSIM, JACHCTBYIONINM Ha OCHOBaHHE,
HalIEHHBIM TIPH pacyeTe KOHCTPYKTUBHON CHCTEMBI 31aHUs.

6.2.11 PacueT mepeKkocoB BEPTHKAIBHBIX SUYE€EK OT HEPAaBHOMEPHBIX BEPTHKAIBHBIX Hedopmannit
COCEIHHMX HECYIINX KOHCTPYKIHH (CTEH M KOJOHH) CIIEAYyeT MPOU3BOIUTH C y4ETOM (PAKTHUECKOTO
MOpsiIKa BO3BEACHUS 3[IaHUS, a Takke BPEMEHH M JUINTENFHOCTH MPHUJIOKEHUS HArpy30K Ui ydera
HEJIMHEWHBIX 1eopMaIuii B Ke1e300€TOHHBIX KOHCTPYKITHSX.

6.3 MeTtoabl pacuera

6.3.1 IIpocTpaHCTBeHHass KOHCTPYKTHBHas CHCTEMa SIBJSIETCSl CTATHYECKHM HEONpeaeTMMOr
cucreMoif. [lns pacdeTa HECyMIMX KOHCTPYKTHBHBIX CHCTEM PEKOMEHAYETCsl HCIIOJIb30BaTh
JIICKPETHBIE PacYeTHBIE MOJIEIIH, PACCYUTHIBAEMbIE METOZOM KOHEYHBIX JIEMEHTOB.

Pacuer perymapHbIX (wim OJIM3KMX K HHM) KOJOHHBIX M cTeHOBBIX KC MOXHO IPOHM3BOAWTH
METOJIOM 3aMEHSIOMNX (3KBHBAIEHTHBIX) paM (puc. 6.1), a creHoBrIx KC — mytem pasznoxkeHus: Ha
MOTIEPEYHYIO M IPOJOIBHYIO CXeMBbI (puc. 6.2).

J1 o1IeHKH MaKCHMaIbHOM HeCyIed cnocOOHOCTH MEePEKPHITUI MOXKET OBITh HCIOIB30BAH PACUET
METOJIOM NPEAETBHOTO PABHOBECHSI.

6.3.2 JluckpeTn3amuio KOHCTPYKTHBHBIX CHCTEM IMPOM3BOIAT C INPHUMEHEHHEM O00O0JI0UeUHBIX,
CTEP)KHEBBIX U 00BEMHBIX (€CJIH 3TO HEOOXOIUMO) KOHEUHBIX AJIEMEHTOB, HCIOIb3YEMbIX B MIPUHSITON
pac4eTHO porpaMme.

IIpu co3maHuu MPOCTPAHCTBEHHON MOJENM KOHCTPYKTHBHOH CHCTEMBI HEOOXOIMMO YUYUTHIBAThH
XapakTep COBMECTHOH pabOTBhl CTEPXKHEBBIX, OOOJOYEYHBIX M OOBEMHBIX KOHEYHBIX JJIEMEHTOB,
CBSI3aHHBIN C Pa3IMYHBIM KOJMYECTBOM CTETIeHEH CBOOOIBI I KaXKJJOT'0 U3 YKa3aHHBIX SJIEMEHTOB.

6.3.3 JedopmaTHBHEIE CBOICTBA OCHOBAaHHUS CJEAyeT YYHTHIBaThb IIyTEM HCIIOJIb30BaHHSA
OOIIETPUHATHIX pacdeTHBIX MOJeNed OCHOBAaHWS, IPUMEHEHHS pPAa3INYHBIX THIIOB KOHEYHBIX
9JIEMEHTOB WM KpaeBBIX YCJIOBHH C 3aJaHHOM ITOJATIMBOCTHIO, MOJEIMPOBAHUS BCETO MaccHBa
TPyHTa MOJ 3aHHEM N3 OOBEMHBIX KOHEYHBIX 3JIEMEHTOB, JINOO KOMIUIEKCHO — C HCIIOJIb30BAaHHEM
BCEX BBIMICHIEPEUNCICHHBIX METOJIOB B ClIyyae CIIOKHOH COBMECTHOM pabOTBI KOHCTPYKILHH
(hyHIaMEeHTa 1 OCHOBAHHS.

Ha niepBoii ctaauu pacyera KOHCTPYKTUBHON CHCTEMBI OMTyCcKaeTcs Ae(OpMaTHBHOCTh OCHOBAHHS
YUUTBIBATH C MOMOIIBIO KO3(1)(1)I/II_II/ICHT3, IMOCTEIN, IPUHUMAEMOTI'0O 1O YCPECAHECHHBIM XapaKTCPUCTHKaM
TPYHTOB.

[Ipu ncrnonp30BaHNM CBAMHBIX WM CBaHHO-IUIMTHBIX (DYHAaMEHTOB CBaH CIEIyeT MOJEIUPOBATH
KaK )keJe300€TOHHbIE KOHCTPYKIMY WJIM yYUTHIBaTh UX COBMECTHYIO paboTy ¢ TpyHTOM 00O0OIIEHHO,
KaK eIMHOe OCHOBAaHHE C UCIOJIb30BAaHUEM ITPUBEIECHHOr0 KO GHIINEHTA ITOCTEIN OCHOBAHHSI.

6.3.4 Tlpn OTCYTCTBMM JaHHBIX O TOPS/IKE M BPEMEHH TNPHIIOKEHHS MOCTOSHHBIX M IUTUTEIBEHO
JEWCTBYIOIIMX HArpy30K IOIYCKAaeTCsl MPOBEPSATHh IMPOYHOCTh, TPEUIIMHOCTOHKOCTh M Aedopmanuu
Hecymeid KC ¢ o0s3aTenbHbIM yaeToM Je()opMaTHBHOCTH OCHOBAHUSI IIPH JIBYX KPalHHUX CIydasx:

1) Hanbonee OMacHOM MO3TaKHOM NPHIOKEHWN HArpy3KW W M3MEHEHMH JKECTKOCTEH B Ipolecce
MOHTaXa;

2) oAHOBPEMEHHOM NPHJIOKEHUH BCEH Harpy3KH Ha BCEX Ta)Kax.

6.3.5 Tlpu mocTpoeHHH KOHEYHO-3JIEMEHTHOH pacyeTHON MOJAENM pa3Mepbl M KOH(UTypaluio
KOHCYHBIX DJJIEMCHTOB CJICAYCT 3aJdaBaTb, HUCXOAd U3 BO3MO>KHOCTEH MMPUMEHACMBIX KOHKPCTHBIX
pacUeTHBIX MPOrpamMM, M NPUHHUMATh TAaKUMH, 4TOObI Obla oOOecreueHa HEOOXOaMMas TOYHOCTH
OTpEeJeTICHNs] YCHIIMH 10 JJIMHE KOJIOHH W MO IUIOIIAAU IUIUT IEePEeKPBHITHH, (QYHAaMEHTOB M CTEH C
y4eToM OOIIEero yrcia KOHEUYHBIX AJIEMEHTOB B PACYETHOM CXeMe, BIUSIOIIET0 Ha MTPOIOKUTEIBHOCTD
pacuera.

6.3.6 XKecTKkoCTH KOHEYHBIX 3JIEMEHTOB Ha NEPBOHAYAJIBLHOM CTaAUM pacueTa KOHCTPYKTHBHOMU
CHCTEMBbI, KOTJla apMHpPOBaHHE KOHCTPYKIMH emie HE HM3BECTHO, CIIEAYET ONPENeNsTh C y4eTOM
pexoMeHmanuit pasz. 6.2.

Ilocne ompexeneHust apMaTypbl B IUINTaX TEPEKPHITUH M TMOKPHITHH CIEAyeT TPOM3BECTH
JOTIOJTHUTEIBbHBIN pacyeT KOHCTPYKTHBHOW CHCTEMBI JJISI YTOYHEHHUS NMPOTHOOB 3THX KOHCTPYKIHWH,
IpUHUMasgd YTOYHCHHBIC 3HAYCHUA I/I3FI/I6HBIX J)KECTKOCTEH KOHEYHBIX DJIEMEHTOB IUIUT C yueToM
ApMHPOBAHU B IBYX HAIIPABJICHUAX COTJIACHO )IeﬁCTByIOIJ_II/IM HOpPMAaTHUBHBIM JTOKYMCHTaM.

AHanOrHYHBIA HOHOHHHTGHBHBIﬁ pacye€T CICAYET BBINIOJHUTL JJIA Oojiee TOYHOMU OLCHKH
M3ruOaroMX MOMEHTOB B DJIEMEHTAX INEPEKPHITHH, MOKPHITUH M (QyHIAMEHTHBIX TUIMTaX, a TakxkKe



MPOJIOJBHBIX CUJI B CTEHAX U KOJIOHHAX C YUYETOM HEJIMHEWHOH paboThl apMaTyphl U OETOHA BILIOTH JI0
MpeAeNbHbIX 3HAUCHUM.

6.3.7 PacueT KOHCTPYKTHBHBIX CHCTEM METOJOM KOHEUHBIX 3JIEMEHTOB CIEAYET NMPOU3BOAUTH C
WCIIONIb30BAaHNEM CHELMAIbHBIX CEpTH(QUIMPOBAHHBIX B POCCHMM KOMIIBIOTEPHBIX IPOTPaMM,
cornacoBanHbix ¢ HUMXKB: Jlupa, Monomax, STARK-ES u npyrux.

6.3.8 Pacuer perymipHO#l KOJIOHHOM KOHCTPYKTHBHOH CHCTEMBI METOAOM 3aMEHSIOIMINX
(3KBUBAJICHTHBIX) paM MPOW3BOIAT IYTEM BBHIIEICHUS OTHENBHBIX paM BEPTUKAIbHBIMH CEUCHUSIMH,
MIPOXOAAIIAMH TI0 CepPEeIUHE IIara KOJOHH, B IBYX B3aUMHO IEPIICHANKYISIPHBIX HAIPaBICHUSIX (PHC.
6.1).

Pacder BbIeNeHHBIX B K&KIOM HAIIPABICHUH PaM, COCTOSAIINX U3 KOJIOHH U TOJIOC TIOCKOH TUTUTHI
(ycmoBHOTO pwHrens), CleAyeT MPOW3BOAMTH HE3aBUCHMO APYr OT Jpyra Mo OOIKM IpaBHIaM
CTPOUTENBHOM MEXaHWKH Ha JAeHCTBHE BEPTHUKAIBHBIX U FOPU30HTAJIBHBIX HATpy30K, IPUHUMAs MpPHU
ONpEeeNICHUH YCUJINH JIMHEMHBIE )KECTKOCTH 3JIEMEHTOB pPaM.

Wzrubarone MOMEHTHI M TONEpPEYHBIE CHJIBI B OIOPHBIX M IPOJIETHBIX CEYEHHSX YCIOBHOTO
purens pacupefensioT MeXIy €ro HaJKOJEHHBIMH M MEXKOJOHHBIMHU IOJIOCAMHU B 3aBUCHUMOCTH OT
pacrosoXXeHuss KOJIOHH B paMme (KpaifHsAs WM NPOMEXYTOYHas KOJIOHHA) W COOTHOLICHUS] MEXIy
MOTIEPEYHBIMH U TPOIOJIEHBIMU (BIIOJH OCH PAMBI) TIPOJICTAMHU.

Pacyer KOHCTPYKTHBHBIX CHCTEM METOAOM 3aMEHSIOMIAX paM CIeAyeT TPOW3BOJUTH IIO
CIIeUaJIbHBIM peKoMeHAausM, coriaacoBanibiM ¢ HUMKDB.
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a — o011as cxema; 6 — TornepeyHas CXeMa; 6 — IPOJIOJIbHAs CXEMa;
1,4 n 2, 3 — nBe KpaifHue U JBE CPEAHUE MONIepeuHble paMbl; 5, 7 1 6 — aBe KpaiiHHue U CpeTHsIs
npoJoNbHEIE pamsl; |y, |, |3 — mraru monepeunsix pam; by, b, — maru npogonbHBIX pam
Pucynok 6.1 — I11aH THIIOBOIO 3TaKA 3AaHUS ¢ pPeryJasapHoii kojoHHoii KC

6.3.9 Pacuer crenoBoit KC (puc. 6.2, a) Ha TOPH30HTAIFHBIE HATPY3KHA MOXKHO BBITIOTHITH METOIOM
pasnenenus nepekpectHoid KC Ha He3aBUCHMEIE momepedHyro (puc. 6.2, 6) W HPOTOIBHYIO CXEMBI
(puc. 6.2, 6).

['opu3oHTaJIbHBIC HATPY3KK IPUHUMAIOT JICHCTBYIONIMME B 000MX HarpasieHusx. [Ipu nonynieHun
a0COJIFOTHON KECTKOCTH IUIMT MEPEKPHITHA B CBOEH IUIOCKOCTH TOPH30HTAIBHBIE MEpEeMEIleHHs U
YTl HaKJOHA BCeX HECYIIMX CT€H OYyAyT OAMHAKOBBIMH IIPH CHMMETPHYHBIX B IUIAHE CXEMax MU
Harpy3kax. I1o3ToMy MOXXHO TIPUHSTH BCE CTEHBI OJHOTO HAIPABICHUS, PACHOJIOKEHHBIE B OJHOMN
IJIOCKOCTH, COEJMHEHHBIMHU IOCIEN0BATENbHO JIPYT C APYTOM B YPOBHE NEPEKPBHITUI HMIapHUPHBIMU
CBSI3MH, aOCONIOTHO JKECTKUMH BJOJIb CBOEH ocu. [Ipy HecylmMx MOHOJMTHBIX Hapy»HBIX CTEHaX
ClleyeT YYUThIBaTh YYaCTKU MPUMBIKAIOIINX CTEH MEPIeHIUKYIPHOTO HANpaBieHus (puc. 6.2, 0, 6).

6.3.10 Pacuer Hecymiedl COCOOHOCTH IMEPEKPHITHI METOIOM HPENEIFHOIO PaBHOBECHS CIEAYET
MIPOM3BO/INTH, IPUHUMAs B Ka4eCTBE KPUTEPHUsI PABEHCTBO pabOT BHEIIHWX HArpy30K M BHYTPEHHHX
CHJI Ha BO3MOJKHBIX IEPEMEIICHHSAX B MPEACITbHOM pPaBHOBECHH IUIMTHI MEPEKPBITHA C Hamboiee
ONAacHOM CXEMOH M3JI0Ma, XapaKTEPUBYIOLIEH €€ pa3pyLIeHUE.

6.3.11 Ha HaganpHOM CTamuM pacyera Iisl OPUEHTHPOBOYHON OIEHKH YKECTKOCTH MPUHATOM
KOHCTPYKTHBHOW CHCTEMBI 3[JaHU{ TIOBBIIICHHOH 3TakKHOCTH (I1. 5.12) momyckaeTcst BRIIOIHUTE pacdeT
CUCTEMBI HA YCTOMYMBOCTh U FOPU30HTAJIBHBIE NIEPEMEILECHUS IO YCIOBHOM CTEP)KHEBOM KOHCOJIBHOM
cXeMe, BKJIIOYAIOLIeH TOJBKO CTEHbl W KOJOHHBI (C  JIMHEHHBIMH  JedopMalmOHHBIMU
XapaKTEepPUCTHKAMH), )KECTKO 3a/IeJIaHHbIC B OCHOBAaHUHM M 00BEMHEHHBIE IAPHUPHO PHUMBIKAIOIINMH
K HUM JKECTKHMH JAUCKaMU MEePEKPHITUI.
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a — o0m1as cxema; 6 — TONepeYHast CXeMa; 6 — MPOJI0JIbHAs CXeMa;
1, 2 — Hapy)XHbIe U BHYTPEHHHE TIONIEPEUHbIC CTEeHBI; 3, 4 — Hapy>KHBIC U BHYTPEHHHE
MPOIOJBHBIE CTEHBI, 5 — y4acTKU MPUMBIKAIOIIAX CTEM MEPICHIUKYIIIPHOTO HAMPABICHHS
Pucynok 6.2 — K pacuery cTeHOBOIi KOHCTPYKTHUBHOI CHCTEMBbI

7 Hecymue xejie300eTOHHbIC KOHCTPYKIINH

7.1 OCHOBHBIMH HECYLIUMHM 3JeMeHTaMH (puc. 5.1—35.5) KOHCTPYKTUBHOW CHCTEMBI SBISIOTCS
KOJIOHHBI, CTEHBI, IUTUTHI MIEPEKPBHITHH M MOKPBITHH, pa3inyHble (yHAAMEHTBI, B TOM YUCIe CBaiiHbIC
POCTBEpKH U T.0. (cM. miL. 5.6-5.11).

7.2 OCHOBHBIMH KOHCTPYKTHBHBIMH IIapaMeTpaMH KOJIOHH SIBIISIIOTCS WX BBICOTA, pPa3Mepsl
MIONIEPEYHOT0 CeYeHHsI, Kjacc OETOHa MO MPOYHOCTH Ha CKATHE U COZIEPKaHUE MPOIOJIBHON apMaTyphl
(IpoIIeHT apMUPOBaHUs), ONPEIENIIEMbIC B 3aBUCHMOCTH OT BBICOTHI 31aHHs, HATPY3KN HA TIEPEKPBITHA
(c yueToM cOOCTBEHHOTO Beca MEPEKPHITH) U IIara KOJIOHH.

[Ipr TPOEKTHPOBAaHWM PEKOMEHIYETCS NMPHHUMATH ONTHUMAJIbHBIE KOHCTPYKTHBHBIC ITapaMeTPHI
KOJIOHH, yCTaHABIMBAacMble HA OCHOBE TEXHMKO-3KOHOMUYECKOTO aHanu3a. [Ipu 3TOM MUHMMAalbHbIA
pa3Mep IOTEPETHOro CEYEHHs KBaJPaTHBIX U KPYIJIBIX KOJIOHH (puc. 5.3) peKOMEeHIyeTcsl IPUHIMATh
He MeHee 30 cM, U KOJIOHH C BEITSIHYTHIM ITOIIEPEYHBIM ceueHneM — He MeHee 20 cM, kiracc 6eToHa,
Kak MpaBuiio, — He MeHee B25 u He Oonee B60, mpoueHT apmupoBaHus B Jr000M ceueHHH (BKIIOYAs
YYaCTKHU ¢ HAXJIECTOYHBIM COCIUHCHHEM apMaTypbl) — He Oosee 10.

7.3 KoHCTpYKTHBHBIE MapaMeTpbl KOJOHH PEKOMEHIYeTCsl MPUHUMATh OJMHAKOBBIMH Ha OJTHOM
YpOBHE NEPEKPBITHIL.

7.4 B Tex cimydasix, KOrJa TEXHUKO-DKOHOMHYECKHUI aHaIn3 KOHCTPYKTHUBHBIX MTApaMETPOB KOJOHH
MOKa3bIBaeT, YTO TpeOyeMoe apMHUPOBAHUE IMPEBBIIIAET MAKCUMAJIbHBIE 3HAUEHHS, TIPUBEJCHHBIE B II.
7.3, peKOMeHIyeTcsl NMPHUMEHATh CTaJeXele300€TOHHBIE, B TOM 4YHCIe TPyOOOETOHHBIE, a TaKXKe
cTanepuOpoOCTOHHBIC KOJIOHHEL.

B Tex cmywasx, Kora TEXHHUKO-3KOHOMHYECKHI aHalIN3 KOHCTPYKTHBHBIX IapaMeTpOB KOJOHH
MOKa3BIBaET, UTO TpebyeMblii kiacc OeToHa mpesbimaeT B60, pekoMeHayeTcss IPUMEHSTE U KOJIOHH
BBICOKOTIPOYHBII OeToH kiaccoB B80 m Brime. Pacuer m KOHCTpyHpOBaHHE CTaleKeIe300€TOHHBIX
KOJIOHH, KOJIOHH C BBICOKONPOYHBIM OeToHOM BbIme Kiacca B80 cnemyer mnpowsBoauTh 10
CIelMaIbHBIM JOKyMeHTaM, coriacoBanubiM ¢ HUMKD, a cranedubdpoderonnsix kogoun — mo CIT
52-104.

7.5 OCHOBHBIMH KOHCTPYKTHBHBIMH NapaMeTpaMH CTEH SIBIISTIOTCS pa3Mephl (TOJIIMHA CTEH), KJIace
OeToHa IO MPOYHOCTH Ha CXKATHE U COAEp)KaHWE BEPTUKAILHON apMaTypbl (IPOLEHT apMHPOBAHHMs),
orpeJessieMble B 3aBUCHMOCTH OT BBICOTHI 3/IaHHUs1, HArPy3KH Ha MEPEKPbITHUS, 1ara CTeH.

[Ipn MpOEKTHPOBAaHMM PEKOMEHIYETCSl NMPHHUMATH ONTHUMAJIbHBIE KOHCTPYKTHBHBIC ITapaMeTphI
CTEH, YCTaHABIMBAacMble Ha OCHOBE TEXHHKO-dKOHOMHMYECKOTO aHaiu3a. lIpm 3ToM pa3Mepsl
TIOTIEPEYHOT0 CeYCHUs (TOMIIMHY) CTEH PEKOMEH/IyeTCsl IPUHUMATh He MeHee 18 oM, kiacc 6eToHa —
He MeHee B20, mporieHT apMupoBaHHs B IIOOOM CEYEHHH CTEHBI (BKITIOYAs YYACTKH C HAXJIECTOYHBIM
COeIMHEHHEM apMaTypsl) — He Oomee 10.

[Ipn nmpuMeHEHNH BBICOKMX IPOILECHTOB apMHPOBAHMS CEYCHHWH JTOJKHBI BBINTOJIHATHCS yKa3aHHS
CII 52-101 m. 8.3.3, mpu 3TOM MaKCHMaJIbHas KPYITHOCTh 3aITOJHUTEISI B OCTOHHON CMECH HE JIOJDKHA



npeBbImaTh 10 Mm.

7.6 Ilpu nponerax 10 6—8 M MEPEKPHITUS PEKOMEHYETCSl BBITIOMHAThH TUNIOCKUMH, TIPU OOJIBIITNX
3HAYEHMSX — IJIOCKMMH C KanurtesisiMu (puc. 5.4, a, 6) WM MEXKOJIIOHHBIMH OaJKaMHu U CTeHaMu (pHc.
5.5, a), a mpu mponerax 10 12 M — ¢ MEXKOJIOHHBIMU OallkaMHM WJIM CTEHaMH U PEOPHUCTBHIMH, U
MyCTOTHBIMH IUTUTaMu (puc. 5.5, a, 6).

Jis 3ampHBIX TTOMEHICHHWH TpoieToM 12—15 M peKOMEHAYIOTCS KECCOHHBIE, PeOpHCTHIE WIIN
IIyCTOTHBIC IUTUTHI IPU OMMPAHUH 10 YSTHIPEM CTOPOHAM Ha GaNKu U CTeHsI (pHC. 5.5, 6, 2).

7.7 OcHOBHBIMHM KOHCTPYKTHBHBIMH ITapaMeTPaMH IUIOCKUX TIHT NEPEKPBITHH SBISIFOTCS Pa3Mephl
MONEPEYHOT0 CEYEHHsI (TONIIMHA IIIMTHI), Kjacc OETOHAa MO NMPOYHOCTH Ha CXKATHUE M COJACp)KaHHE
MPOJOJIBHON apMaTypbl, ONpEAeNseMble B 3aBHCHMOCTH OT HAarpy3KH Ha IIEPEKpPBITHE W JIHHBI
MPOJIETOB.

IIpn npoexkTupoBaHUM PEKOMEHIYETCS NPUHUMATh ONTHUMAJIBHBIE KOHCTPYKTUBHBIE IapaMeTphl
MePEeKPBITHIA, yCTAaHABINBACMbIe HA OCHOBE TEXHHWKO-IKOHOMHUYECKOTO aHanu3a. [Ipu 3TOM ToNIMHY
TUTOCKUX TUIMT MEPEKPHITUI CILIOIIHOTO CEYeHUS] PEKOMEH/IyeTcsl IPHHUMAaTh He MeHee 16 cM U He
menee 1/30 niauHBI HanOobIIEro nposera U He Ooiee 25 oM, kitacc 6betoHa — He MeHee B20. Bricorta
MYCTOTHBIX, PEOPUCTBIX U KECCOHHBIX IUINT NMPHHUMaETCs He MeHee 25 c¢M u He Ooxnee 50 cm, kiacc
Oerona — He MeHee B25.

7.8 Ilpu mpomerax Gonee 7 M PEKOMEHAYETCs] IPUMEHEHHE JOTOJHHUTEIBLHON NperBapUTEIbHO
HaNpspKeHHON apMaTyphl N3 BBICOKOIIPOYHBIX KaHATOB Kitacca K-7 6e3 crerieHus ¢ 6eTOHOM.

Jns CHMKEHHsS MacChl TEPEKPHITHI JKeNATEeIbHO IPHUMEHATH JIETKHE OETOHBI, ITyCTOTEIbIC
BKJIQBIIIN WM BKJIAABIIIN B BHJIE IUIUT U OJIOKOB M3 0CO00 JIETKUX OETOHOB.

7.9 B mnockux IUIMTax MEPEKPBHITHH, Ha TYCTO apMHPOBAaHHBIX y4acTKaX, BOKPYI KOJIOHH, TIE
I[eﬁCTByIOT MAaKCUMAJIBHBIC TIONIEPEYHBLIC CUJIbI, I/ISFI/I68.IOI_[II/IC n KpyTAIMEC MOMCHTLHI, JJIA
MPEIOTBPAIICHUS TPOJABIMBAHMS, VIPOIICHUS apMHPOBAHUSA W OOJETYCHUS OCTOHMPOBAHUS
peKoMeHayeTCs ykiaaka puopodeToHa Kitacca Mo MpOYHOCTH Ha pacTshKeHUe He MeHee Bt2.

7.10 OCHOBHBIMH KOHCTPYKTUBHBIMH IIapaMeTpaM¥ IUIOCKUX (YHIAMEHTHBIX IUIUT SBIISIOTCS
pa3Mepbl (TOJIIMHA IUTUTHI), Kiacc OETOHA MO NMPOYHOCTH Ha CKaThe M COJEp)KaHUE IPOAOJIBHOM
apMarypsl, OIpejelsieMble B 3aBHCHMOCTH OT DPEaKTHBHOIO [aBJICHWS TPyHTa OCHOBAaHHWS W IIara
KOJIOHH U CTEH.

[Ipr TPOEKTHPOBAaHWM PEKOMEHIYETCS NMPHHUMATH ONTHUMAJIBbHBIE KOHCTPYKTHBHBIE ITapaMeTphl
(yHZaMEHTHBIX IUTUT, YCTaHABIMBAE€Mble HA OCHOBE TEXHHKO-3KOHOMHYECKOTO aHanm3a. [Ipm sToM
TONMMHHY (PyHIaMEHTHBIX IUTUT peKOMEHyeTcs IpHHUMATh He MeHee 50 cM u He 6oree 200 cm, Kiacc
6erona — He meHee B20, apmuposanne — He meHee 0,3 %, a MapKy 10 BOJOHETIPOHUIIAEMOCTH — HE
menee W6.

7.11 PeOpuctble M KopoOuaTble (yHIAMEHTBI COCTOST M3 IUIMTHBIX U CTCHOBBIX JJIEMEHTOB U
MMPUMEHAIOTCA [JISA IMOBBIIICHUA KXCCTKOCTU 34aHUs, a IPHU BBICOTC 60.]'[66 2MHu JJIA UCITIOJIb30BaHUA
MIOJI3€MHOT'0 TIPOCTPAHCTBA B KAYECTBE TEXHUYECKUX ITAXKEH.

7.12 Cpaiinble (yHAaMEHTBI COCTOSIT M3 MOHOJIUTHBIX POCTBEPKOB B BUJE 0OHIMX (DyHAaMEHTHBIX
TUTUT, JICHTOYHBIX (D)YHJAMEHTHBIX IUIUT I10JI CTEHAMH, OTJEIbHO CTOSMNX (PYHAaMEHTHBIX IUTUT TOA
KOJIOHHaMH 1 3a0MBHBIX, OYpOHAOMBHBIX, OypOMHBEKIIMOHHBIX U IPYTHX CBail.

Tum n pacnosnoxeHne cBai 1o 1moio (GyHAaMEHTHOH IUTUTHI CIeAyeT BHIOMPATh B 3aBUCHMOCTH OT
KOHCTPYKTHUBHOHM CHUCTEMBI 3[aHUsI, HArpy30K, IPUXO/SIINXCS HA CBaW M WH)KEHEPHO-TEOJIOTHYECKHX
YCIIOBUI OCHOBaHUSI.

Pacuer m KOHCTpyHpoBaHHE CBailHBIX ()YHZAMEHTOB CIEAyeT IPOM3BOJWTH IO CIEIHAIBHBIM
HOPMAaTHBHBIM JIOKYMEHTAaM.

7.13 JIns obecriedeHus TEPMHYECKOW TPEUIMHOCTOMKOCTH MAaCCHBHBIX (YHIAMEHTHBIX IUTUT
o6bemMoM 0 14000 M Ge3 pasOMBKH HA OTJENBHBIC TEXHOIOTHYECKHE ONOKH PEKOMEHIYeTCs
INPUMEHATh METOJ[ HENPEPHIBHOM YKIAIKU BBICOKOIOJIBHKHOM M CaMOYIUIOTHSIOLIEHCS CMECH U3
MOJIU(UIMPOBaHHBIX OETOHOB C HM3KOH 9SK30TEPMHEH M coJep)Kallue ITOJIMKOMIIOHEHTHbIE
moaudukaTopsl, paspadoranusie B HUMKE.

7.14 JlomyckaeTcs He JienaTh OKJIECUHYIO THAPOU3OISIHIO JUIS QYHIAMEHTHBIX TUTUT M HapY KHBIX
CTEH TO0/I3eMHBIX 3TaXkeH npu ycrpoiicTBe pazpadotanHbix B HUMIXXD KOHCTpyKIHiA TEXHOIOTHYECKHX
M OCaJO0YHBIX MIBOB, NPEIOTBPAIIAIOIINX IPOTEUKH, U MPUMEHEHHN OCTOHOB C KOMIIEHCHPOBAaHHOU
ycazko# 3a cuet nodasku P/I u mapkoii nmo Bogonenponunaemoct W12—W16.

7.15 JIns HeCymMX >JIEMEHTOB KOHCTPYKTHBHBIX CHCTEM 3/IaHUI BBICOTON Oomee 75 M cliegyeT
YUUTHIBATh TPEOOBAaHHWS K KOHCTPYKTHUBHBIM IapaMeTpaM, pErjJaMEHTHPYEMbIe CIICIHATbHBIMU
JOKYMCHTaMHU.



8 Pacuer HecyluMx eJ1e300e TOHHBIX KOHCTPYKI U

8.1 Pacuer Hecymux *ke1e300€TOHHBIX 3JIEMEHTOB KOHCTPYKTHBHON CHCTEMBI (KOJIOHH, CTEH, IIJIUT
NEePEeKPHITHH, MOKPBHITHH U (DYHIAMEHTOB) CIEAYET MPOM3BOAMTH MO MPEAETBHBIM COCTOSHHSAM JBYX
TpyNI: 1O Hecymed CHocoOHOCTH (IO MPOYHOCTH M YCTOHYMBOCTH) M IO SKCIUTyaTallMOHHOM
NPUTOTHOCTH (IO TpemuHocTolKocTH W aedopmanusam). [Ipu 3ToM pacuer Ha YCTOHYMBOCTB
OTZAETBHBIX CXKATBIX AJIEMEHTOB (KOJIOHH M CTEH) PEKOMEHIYyeTCs IPOM3BOJUTH B paMKax pacdera Mo
MPOYHOCTH 3THUX DIJIEMEHTOB C YYETOM BIMSHHS HPOJOIBHOIO HM3rMba WIM B paMKax pacueTa
KOHCTPYKTUBHOH CHCTEMBI 10 e(hOpMHUPOBAaHHON cXeMe, a pacdeT Ho AedopmanusM 3JIeMEHTOB — B
paMKax pacdeTa CTaTHYECKH HEONPEAEITMMON KOHCTPYKTHBHON CHCTEMBI.

8.2 Pacder 110 MpOYHOCTH KOJIOHH CIIEAYET MIPOM3BOANTH 110 HOPMAIBHBIM CEYEHHAM Ha JEHCTBHE
M3rHOAIOIMUX MOMEHTOB M IIPOAOJIBHBIX CHJI M [0 HAKJIOHHBIM CEUYEHHUSIM Ha JefCTBUE MOMEPEUHBIX U
MIPOAOJIBHBIX CHJI, IOJTYYEHHBIX U3 pacyeTa KOHCTPYKTUBHOM cucTeMsl (puc. 8.1).
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Pucynok 8.1 — Cxema ycuJnii, 1eiicTBYIOIIIMX HA BblJeJIEHHbIH CTEP:KHEBOI 3JIeMeHT
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Pacyer mo MpOYHOCTH KOJIOHH 1O HOPMAajJbHBIM CEYECHHSM DPEKOMEHAYETCS MPOHM3BOIHUTH IIO
Mpe/ICIbHBIM YCUIIHSM WK C UCTIONb30BaHUEM edopmannonHoit moaenu cornacuo CIT 52-101.

BriusHue mpogonpHOro W3ruba ClienyeT Y4YHTHIBATH YMHOKCHHEM H3THOAIOIMX MOMEHTOB,
MOJYYEHHBIX M3 pacyera KOHCTPYKTUBHOM CHUCTEMbI N0 HeIeQOpPMHUPOBAHHOW CXeMe, WM
OKCIIEHTPUCUTETA MPOIOIBHON CUITBI HA KOA(PQHUIIMEHT, opeessseMblii B 3aBUCUMOCTH OT YCJIOBHON
KpuTuueckoit cuibl cornacHo CIT 52-101.

8.3 PacueT no npoYHOCTH IJIOCKUX IUIUT IIEPEKPHITHH, MTOKPHITHH U (PyHIAMEHTHBIX IJIUT CIIETYET
MPOM3BOJIUTH KaK IIOCKUX BBIJEICHHBIX JJIEMEHTOB Ha COBMECTHOE JICHCTBHE U3rNOAIOIINX MOMEHTOB
B HANpaBJCHUM B3aWMHO IEPIEHIUKYISAPHBIX OCeH W KpPYTAIIMX MOMEHTOB, HPHIIOKECHHBIX MO
OOKOBBIM CTOpPOHAM IUIOCKOTO BBIICIEHHOTO 3JIEMEHTa, a TakXkKe Ha JACHCTBHE NPOAOJBHBIX H
TIONIEPEYHBIX CHJI, MPWIOKEHHBIX 110 OOKOBBIM CTOPOHAM IIIOCKOTO 3JIEMEHTA, MOIYYCHHBIX W3
CTaTHYECKOTO pacyeTa Hecyled KOHCTPYKTHBHOW CHCTEMBI METO/JIOM KOHEUHBIX 3JIEMEHTOB (pHc. 8.2).

Kpome Toro, mpu ONMUpaHUM IUIOCKUX IUTUT Ha KOJOHHBI CIIENyeT NPOHM3BOJUTH pacyeT IUIUT Ha
MpOJIaBIIMBAHUE HA JICHCTBUE COCPEOTOUCHHBIX HOPMAIbHBIX CHII U MOMeHTOB cornacHo CIT 52-101.
[MTpu npumenennu cranepubdpobeTona pacuet npoussoaurcs o CIT 52-104.



1.0

12

Pucynok 8.2 — Cxema ycuiuii, 1elicTBYIOIIUX HA BbIeJ€HHbIH NJIOCKHUIA 3J1eMEeHT eTMHUIHOM
IIMPUHBI

8.4 Pacyer 1o MpOYHOCTH IUIOCKUX IIIMT B OOLIEM CIydae PEKOMEHIYETCs! MPOU3BOAUTH ITyTEM
paszfeneHus IUIOCKOTO 3JIEMEHTa Ha OTJENbHBIE CIOM CXKaToro OETOHa, PacTAHYTOH U CXKaToif
apMaTypsl M pacyeTa KaXJIOro CJIOsl OTAENbHO Ha JEHCTBHE HOPMAJIBHBIX M CIABUTAIOIIMX CHJI B 3TOM
CJI0€, MOJTYYEHHBIX OT JIEHCTBHS U3TMOAIOIINX M KPYTSIIMX MOMEHTOB U HOpMaJIbHBIX cull (puc. 8.3).
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Pucynok 8.3 — Cxema ycuiuii, 1eiiCTBYIOIIINX B 06 TOHHOM H apMATYPHOM CJIOSIX
BbI/IeJICHHOT'0 TNIOCKOI0 3JIEMEHTA INIMTHI (YCHJIMSI HA IPOTHBOMOJIOKHBIX CTOPOHAX YCJI0BHO He
MOKA3aHbI)

Pacuer miockux 3J1€eMEHTOB INIUT MOXKET TakKe MMPOU3BOAUTHCA 0e3 pazacicHus Ha CJI0U OeToHa U
paCTSIHyTOﬁ apMaTtypbl Ha COBMECTHOC HeﬁCTBHC I/I3FI/I6aIOIIII/IX U KpyTAIIUX MOMCHTOB U3 YCHOBHﬁ,
OCHOBaHHBIX Ha 0606HIGHHLIX YpaBHCHHUAX MPEACIbHOI'O PABHOBECUA:

(Mx,ult_Mx)(My,ult_My)_Mfy20; (81)
I\/lx,ult > My (82)
I\/lv,ult 2 Mv; (83)
Mxv,ult 2 Mxva (84)

rne My, My, My, — u3rubatommue 1 KpyTsIIFe MOMEHTHI, ICHCTBYIONINE Ha BBIJCICHHBIN TUIOCKUI
JJIEMEHT;

Myus Myut, Myyut — TpenesnpHble HM3rHOAarome MW KPyTSIIME MOMEHTHI, BOCHPHHHMAaeMbIe
TUTOCKHM BBIJICICHHBIM 3JIEMEHTOM.

3Ha4YeHHsI TIPEeNeNbHBIX W3rHOarommx MoMeHTOB My, 1 M, ¢ ciexyer ompenensiTe W3 pacdera
HOPMAJIBHBIX CEYEHMH, MEPNEHIUKYIIPHBIX ocsiM X H Y, IUIOCKOTO BBIICICHHOTO 3JIEMEHTa C
MIPOIOJIbHOM apMaTypoi, mapasuienbsHoi ocsm X u Y, cormacHo CIT 52-101.

3HaueHus NpeJIeNbHBIX KPYTAIIUMX MOMEHTOB CJEAyeT ONpenenarb mo O0eToHy My x U 10



pacTsHyTOH Npo0IbHON apMaType Mgy it To hopmyiam:

Mpsy.ur = 0,1 Ry b h, (8.5)
rae b 1 h — coorBeTcTBEHHO MEHBIINI ¥ OOJIBIITHI PasMEphI IJIOCKOTO BBIACIICHHOTO 3JIEMCHTA,
Msxv.ult = 0:5 Rs (Asx + Asv) hO: (86)

rre Ay 1 Ay — TUTOLIA I CEYSHUS TTPOIOIIBHOM apMaTyphl B HanpasieHuu X 1 Y,

ho — pabouast BEICOTa OIEPEIHOTO CEUCHUS IUTUTHI.

Jomyckaercst IPUMEHSATH W JpPyrde METOABl pacdeTa MO IMPOYHOCTH IUIOCKOTO BBIACICHHOTO
JJIeMEHTa, TOJ[yYeHHBIC Ha OCHOBE DPABHOBECHs BHEIIHHX YCHIHMH, NEHCTBYIOIIMX IO OOKOBBIM
CTOPOHAM BBIIENICHHOTO JJIEMEHTAa M BHYTPEHHHX IJIABHBIX YCHIMH B JMAarOHAILHOM CEYCHUH
IUIOCKOTO BBIACJIICHHOTO JJIEMEHTA.

IIpu neficTBUM Ha BBIIEIEHHBIN MJIOCKUM JIEMEHT IUIUT TAK)KE MPOJOJIBbHON CHUJIBI pacueT CIAEAYET
MPOM3BOUTH KaK JUIS BBIACICHHOTO IIOCKOTO JJIEMEHTA CTEH.

(M3menennas peaaxuus, [lonp.2008)

8.5 Pacuet miockoro BBIICJICHHOI'O 3JICMCHTA Ha ﬂeﬁCTBHe NMONEPEUYHbIX CUJI CICAYCT MPOU3BOANUTDH
H3 YCJIOBUA:
Qg 8.7)
Qx,ult Qy,ult
rae Qx u Qv — MOIIEPEYHBIC CUJIbI, Z[eflCTByIOIIII/Ie 10 60KOBI>IM CTOpPOHaM IIJIOCKOI'O BBIACJIICHHOI'O
JJICMCHTA,

Quut @ Quut — TIpenernpHBIe MOMEpPEYHbIE CHIBI, BOCIPHHUMAEMbIE IUIOCKUM BBIICICHHBIM
JJIEMCHTOM.
3Ha4YeHNs peAeTHHBIX MOMIEPEYHBIX CHII OMPEEIIAIOT 0 (GopMyIIe:
Qult = Qb + QSW! (88)

rac Qb nu QSW — Hpe}IeHbHLIC nonepeqHHe CHIJIBI, BOCHpI/IHI/IMaeMBIe COOTBECTCTBCHHO 6CTOHOM u
MOTIEPEYHON apMaTypoii U onpezessieMble Mo GopMyam:

Qb =0,5Ry b hy; (8.9)
Qsw = Gsw Mo, (8.10)

re (sy — WHTCHCUBHOCTH IMOTICPEYHOTO apMUpOBaHus, onpeaenssemas mo CIT 52-101.

8.6 PacueT o MPOYHOCTH CTEH B OOIIEM CiIydae CIIeAYeT MPOU3BOIUTh KaK IUIOCKUAX BBIJCIICHHBIX
JJIEMEHTOB Ha COBMECTHOE JCHWCTBHE HOPMAIbHBIX CHJI, HM3THOAIONIMX MOMEHTOB, KPYTSIIHX
MOMEHTOB, CBHIAIONIMX CHJI, MOMEPEYHBIX CHJ, MPHUIOKEHHBIX MO OOKOBBIM CTOPOHAM ILIOCKOTO
BBIJICJICHHOTO JJIEMEHTA U TMOJYYCHHBIX M3 pacdyera KOHCTPYKTUBHOW CHUCTEMBI METOJOM KOHEYHBIX
31eMeHTOB (puc. 8.4).

Pucynok 8.4 — Cxema ycuiuii, 1eiliCTBYIOIINX HA BblIeJeHHbI MJIOCKHH 3J1eMeHT eTHHUYHOH
IIMPHHBI CTeHbI (YCHUIUS HA MPOTHBOMOJI0KHBIX CTOPOHAX YCJIOBHO HE MOKA3aHbI)



8.7 Pacuer cTeH B OOLIEM cCilydae PEKOMEHIYETCS MPOM3BOJUTH IIyTE€M pa3felICHUs ILIOCKOTO
JJIEMEHTa Ha OT/ENBHBIC CJIOM CKAaTOro OETOHA M PACTSIHYTOW M CKaTOW apMaTyphl M pacyeTa Kakaoro
CJIOSI OTJIENIBHO Ha JIEHCTBHE HOPMAJIBHBIX M CIBHTAIONIMX CHJI B 3TOM CIIOE, ITIOJyYSHHBIX OT JEUCTBHS
M3ruOAOMMX U KPYTAIMX MOMEHTOB, OOIINX HOPMAIIBHBIX M CIBUTAIOIIUX CHIL.

Jomyckaercst IpOM3BOIUTE pacueT 0Oe3 pa3iesieHus] Ha CJIOM OSTOHA W PacTSHYTOH apMarypbl
OT/CIBHO M3 IUIOCKOCTH CTCHBI Ha COBMECTHOE IEHCTBHE W3TMOAIONIMX MOMEHTOB, KPYTSLIUX
MOMEHTOB W HOPMAJBHBIX CHJI M B IUIOCKOCTH CTCHBl Ha COBMECTHOE ICHCTBHE HOPMAJBHBIX H
CIIBUTAIOLINX CHII.

Pacuer creHbl B cBOeH IUIOCKOCTH PEKOMEHAYETCS NMPOWU3BOAWTH M3 YCIOBHH, OCHOBAaHHBIX Ha
0000IIEHHBIX YpaBHEHHSX IIPEACTHHOTO PABHOBECHS:

(N =Ny ) (Ny e =Ny )= NZ, >0; (8.11)
Nx,ult 2 Nx; (812)
Nv,ult 2 Nv; (813)
Nxv,ult > Nxv: 814)

rae Ny, Ny u Ny, — HOpManbHBIE W CABWTAIOIINE CHJIBI, JEHCTBYIOMNE 10 OOKOBBIM CTOPOHAM
MJIOCKOTO BBIICTICHHOTO AJIEMEHTA;

Ny.utt, Nyt 1 Nyy uit — TpeaensHble HOpMaIbHBIE W CIBUTAIONINE CHJIBI, BOCIIPUHUMAEMBIE ITIOCKUM
BBIJICJICHHBIM 3JICMCHTOM.

3HayeHHUs NpeAeNbHBIX HOpPManmbHBIX CHI Nyy: ¥ Ny Cllegyer ompeaensiTh U3 pacdera
HOPMAJIBHBIX CEUCHMH, MEepHIEeHAUKYJApPHBIX ocsiM X M Y, IUIOCKOTO BBIAEJICHHOTO 3JIEMEHTa C
BEPTUKAJIBHONW ¥ TOPU3OHTAIIBHOM apMaTypoH, napajutensHoi ocsiM X u Y, cornmacHo CIT 52-101.

3HaueHHs NMpeIebHBIX CIBUTAIOIINX CHJI CIIEAYeT ONpeneisiTh 1mo 6eToHy Npyy i ¥ 1O apMmarype
Nexy,uit IO OpMyIam:

Nbxv,ult = 013 Rb Aby (815)
rae Ab —_— pa60qa$l IJ1Iom@azap nmonepeyHoro CCYCHU 1 6eTOHa BBIJICJIICHHOI'O DJIEMEHTA.
Noyuit = 0,5 Rs (As + Agy), (8.16)

rae Ay 1 Ay, — TIJIOIIAas CEYSHUS apMaTyphl B HaIpaBJIeHUH oceil X 1 Y B BBIICICHHOM dJIEMEHTE.

PacueT W3 MIOCKOCTH CTEHBI MPOM3BOAAT AHAJIOTMYHO pacdeTy IUIOCKHX IIIMT IEPEKPHITHH,
onpeaciiasa 3Ha4CHUA NMPCACIbHBIX 1/13r1/16a}ou11/1x MOMCHTOB C YYE€TOM BJIUSTHUA HOPMAJIbHBIX CHUJI.

HOHyCKaCTCH NPUMECHATL U JPYTru€ METOAbI pacu€Ta IO IMPOYHOCTH IUIOCKOI'O0 BBIACJICHHOT'O
JJIEMEHTa, TIOJlyYeHHbIE Ha OCHOBE PABHOBECHS BHEIIHMX YCHJIHMH, NIEHCTBYIOMIMX MO OOKOBBIM
CTOpPOHaM BBIICJIEHHOTO JJIEMEHTa, W BHYTPEHHUX YCWIIMA B TJIABHOM JIMaroHAIFHOM CEYECHUH
BBIJICJICHHOT'O 2JIEMEHTA.

8.8 Pacuer mo mpoYHOCTH IUIOCKUX BBIJEJICHHBIX JJIEMEHTOB CTEH Ha JEHCTBHE MONEPEYHBIX CHII
CJIeTyeT MPOU3BOJUTE AHAIOTHYHO PACUETy IUIUT, HO C YIE€TOM BIHMSHUS MPOJOIBHBIX CHIL.

8.9 Pacuer no TpemmHOCTOMKOCTH IUUT (110 00Pa30BaHHIO M PACKPBHITHIO TPEIIMH, HOPMAIBHBIX K
MIPOJIOJBHON OCH DJIEMEHTA) CIIeAyeT NMPOU3BOAMNTL HA JEWCTBHE M3TMOAIOIIMX MOMEHTOB (6e3 ydeTa
KpyTsinux MoMeHToB) cornacuo CIT 52-101.

8.10. [Ipu ucmonp30BaHNM B pacdyeTax OOBEMHBIX KOHEYHBIX JJIEMEHTOB (HAaImpHUMeEp, B TOJCTHIX
(yHZaMEHTHBIX IUIMTaX) pacTSATUBAIONINE YCHIMS MJOJDKHBI OBITh BOCHPHHATHI IIPOAOJIBHOM,
nornepeyHoi nnu GuOpPOBOIi apMaTypoH, a CAKUMAIOIIUE YCUITUSI— OETOHOM.

9 KoHcTpynpoBaHHEe OCHOBHBIX HECYIIUX 5KeJ1e300€TOHHBIX KOHCTPYKIUH MOHOJTUTHBIX
3MaHUu’

9.1 Ilpn KOHCTPYHMPOBAaHMH OCHOBHBIX HECYIIMX JIEMEHTOB KOHCTPYKTHBHOM CHCTEMBI (KOJIOHH,
CTEH, IUTUT TEPEKPBITHH N MOKPBHITHH, (QYHIAMEHTHBIX IUIMT) CIIEIyeT COONIoaaTh oomue TpeOoBaHMs
M0 KOHCTPYHPOBAHHMIO JKEJIE300€TOHHBIX KOHCTpYKIMH cornmacHo CIT 52-101, a Taxke peKOMEHIANH
paszena 7 mactosmero CIT.

9.2 KooHHBI apMHPYIOT MPOJOIBHOM, KaK IMPaBUIIO, CAMMETPUIHON apMaTypoH, paciooKeHHOM
M0 KOHTYpY IIOTIEPEYHOrO CEUCHUS M, B HEOOXOAMMBIX CIIydasX, BHYTPH IIOTNIEPEUHOTO CEUCHHUS, W
MOMEpPEeYHO apMaTypold IO BBICOTE€ KOJIOHHBI, OXBATBHIBAIOLIECH BCE MPOAOJbHBIE CTEPKHU U
PAacIIoIOKEHHOH 110 KOHTYPY M BHYTPH ITOTIEPEUHOTO CEUCHHUS.

KoHCcTpykuuio momepeyHol apMaTypsl B IIpefesiaX IONEepedyHOr0 CEYeHHS U MaKCHUMaJbHbBIE
PacCTOsIHUSL MEXAY XOMYTaMH M CBS3SMH IO BBICOTE KOJIOHHBI CIIEIyeT NPUHUMATh TaKHMMH, YTOOBI
NPEAOTBPATUTh BBIMYYMBAHHE CXKAaThIX IPOJOJBHBIX CTEpXKHEH W 00ecHeynTh paBHOMEPHOE
BOCTIPHUSITHE TOIIEPEUHBIX CHUJI IO BHICOTE KOJIOHHBI.

9.3 CreHbl pPEKOMEHIYETCS apMHpOBaTh, KaK IPaBUIO, BEPTHKAIBHON M TOPU30HTANBHOM



apMaTypoH, pacroJIOKEHHOW CUMMETPUYHO Yy OOKOBBIX CTOPOH CTEHBI, M IOINEPEYHBIMH CBS3SIMHU,
COEMHSIONMMH BEPTUKAJIBHYIO U TOPU30HTANBHYIO apMaTypy, PAcIOIOKEHHYIO Y IPOTUBOMOI0KHBIX
OOKOBBIX CTOPOH CTEHBI.

MaxkcumanbHOE PAaCcCTOSHUE MEXAYy BEPTHUKAIBHBIMU U TOPU3OHTANBHBIMU CTEPXKHAMHU, a TaKKe
MaKCHMaJIbHOE PACCTOSIHUE MEXKAY MONEPEUHBIMH CBSI3SIMH CJELyeT NPUHUMATh TaKUMH, YTOOBI
MPEAOTBPATUTE BBIMYYMBAHWE BEPTUKAIBHBIX CXATBIX CTEpPKHEH M 00ECHeYnTh PaBHOMEPHOE
BOCHPUATHE YCUIIUH, NEHCTBYIOIIMX B CTEHE.

9.4 Ha TOp1eBbIX yyacTKax CTEHBI IO €€ BBICOTE CIIEAYET yCTaHABJINBATh MONIEPEUHYIO apMarTypy B
Buze [1-00pa3HBIX MM 3aMKHYTBIX XOMYTOB, CO3JAIONINX TPeOyeMyI0 aHKEPOBKY KOHIIEBBIX y4acTKOB
TOPHU30HTANIBHBIX CTEPXKHEH W MPEIOXPAHSIONNX OT BBITyYHUBAHUS TOPIEBHIE CXKATHIC BEPTUKAIBHBIE
CTEP>KHH CTEH.

9.5 ConpshxeHHs CT€H B MecTax HX IIepecedeHus ClelyeT apMHUpOBaTh IO Bcel BBICOTE CTEH
nepecekaromumucsi [1-oOpa3HBIMM  WIIM THYTBIMH XOMYTaMH, OOECIEYHMBAIOIIMMH BOCIIPHSATHE
KOHIICHTPUPOBAHHBIX TOPU30OHTAJIBHBIX YCUIHM B CONPSIKEHUSAX CTEH, a TaKXkKe MPeJOXpaHSIOIUMU
BEPTHUKAJIbHBIE CXKAThle CTEP)KHHU B CONPSDKEHHSX OT BBITYYUBAHUS M 00ECIICUMBAIONIMMHU aHKEPOBKY
KOHIIEBBIX YYaCTKOB TOPU30HTANIBHBIX CTEPKHEM.

9.6 ApMupoBaHHE MHJIOHOB, 3aHMMAIONIMX II0 CBOMM T'€OMETPHYECKHM XapaKTepHCTHKaM
MIPOMEXXYTOYHOE IOJIOKEHHE MEXKIY CTCHaMH U KOJIOHHAMH, IPOU3BOIAT KaK Ul KOJOHH WJIN KaK JUIs
CTEH B 3aBUCHMOCTH OT COOTHOIICHHS JUTMHBI M IIUPUHBI MTONIEPEYIHOTO CEUEHHS ITMIOHOB.

9.7 Konn4ecTBO BEpTHUKAIGHOW W TOPU3OHTAIBHOW apMaTyphbl B CTEHE CIEAyeT YCTaHABIHMBAThH B
COOTBETCTBUM C JEHCTBYIOIIMMH B CTCHE yCHNIMSMHU. IIpy 3TOM peKoMeHAyeTCsl MpeaycMaTpuBaTh
paBHOMEPHOE apMHPOBAaHME MO IUIOLIAJN CTEHbI C YBEIMYCHUEM apMUPOBAHUS Y TOPLOB CTEHBI U y
IIPOEMOB.

9.8 ApmupoBaHHE IJIOCKHUX IUIMT CIEAYyeT OCYIIECTBIATH MPOJOJIBHOM apMaTypodl B IBYX
HAlNpaBJICHUX, PaclojlaraeMol y HIDKHEH M BepXHell TpaHed IUIMTHl, a B HEOOXOAMMBIX CIy4asx
(cormacHo pacueTy) U NONEpeYHOoil apMaTypoi, pacrnonaraeMoi y KOJIOHH, CTEH U 1O IIOMIA ! [IIUTHI.

9.9 Ha xOHILIEBBIX yyacTKaX IJIOCKUX ILTUT CIEAyeT YCTaHABIMBAThH MONEPEUHYIO apMaTypy B BUIE
[1-00pa3HBIX XOMYTOB, PACIIOJIOKEHHBIX 10 KPal0 IUIMTHI, 00ECIICUYMBAIONINX BOCHPUITHE KPYTSIIUX
MOMEHTOB Yy Kpasi TUIUTHI M HEOOXOANMYIO aHKEPOBKY KOHIIEBBIX YYaCTKOB IPOAOJIBHOM apMaTyphl.

9.10 KonmuecTBo BepXHEH W HIDKHEW MPOMOIBHON apMaTyphl B IUIUTE MEPEKPHITUH (TMOKPBHITHS)
CJIElyeT yCTaHABINBATh B COOTBETCTBHH C JEHCTBYIOIIMMH yCHIHAMHE. [Ipy 3TOM pekoMeHmyeTcs uis
HEPETYISIPHBIX KOHCTPYKTHBHBIX CHCTEM C IIENbI0 YIPOLICHUS AapMUPOBAHUS yCTaHABIHMBATb:
HIDKHIOIO apMaTypy OJMHAKOBOH 110 BCEH IUIOMIAN PacCMaTPUBAEMON KOHCTPYKIIMH B COOTBETCTBUH C
MaKCUMAaJIbHBIMHU 3HAYCHUSMHU YCHIHM B IpoJieTe IUIUTHI; OCHOBHYIO BEPXHIOIO apMaTypy MPUHUMATh
TaKoM ke, KaK M HIKHIOIO, @ Y KOJIOHH U CTeH YCTaHaBJIMBATh JOMOJHUTEIbHYIO BEPXHIOIO apMaTypy,
KOTOpasg B CyMM€ C OCHOBHOI JOJKHA BOCIPHHMMATH OIOPHBIC YCHIIHA B IUIMTE. I peryispHBIX
KOHCTPYKTUBHBIX CHCTEM IIPOAOJIBHYIO apMaTypy PEKOMEHAYeTCsS YCTaHaBIMBATh 110 HAJAKOIOHHBIM U
MEXKOJIOHHBIM MOJOCaM B JIByX B3aUMHO NEPHEHIUKYJSPHBIX HAMNpPaBICHUSX B COOTBETCTBUHU C
JICHCTBYIOIIMMHU B 3THX I0JIOCAX YCHIIUSMH.

Ji cokpallieHHs pacxona apMaTypbl MOXKHO TAaKXKe PEKOMEHJIOBATh YCTAHOBKY IO BCEW IIOMIanu
IUTUTHl HIDKHEH UM BEpXHEH apMaTypbl, OTBEYAIOLIEH MUHMMAaIbHOMY MPOLIEHTY apMHUpPOBAaHHA, a Ha
ydacTKaX, IJ€ ACHUCTBYIOLIME YCHIMsS IPEBBINIAIOT YCHIHUS, BOCIHPUHMMAaeMble ITOH apMaTypoil,
yCTaHABIMBATh  JOTMOJHHUTENBHYIO  apMarypy, B CyMME C BBIIIEYKa3aHHOM apMarypoi,
BOCTIpHHUMAIOIIECH NEHCTBYIOMNE Ha JTHUX yYacTKax ycuiuus. Takod Hoaxox NMpHBOAWT K Ooiee
CJIOKHOMY apMHPOBAHHUIO TMEPEKPHITHH, TpeOyromeMy Oojee TIIAaTeTbHOTO KOHTPOJSI apMaTypHBIX
pabor.

ApmupoBanue (GyHAaMEHTHBIX IUIHT CIEIyeT NPOU3BOIUTh aHATOTUYHBIM 00pa3oM.

9.11 B Toncthix (yHAaMEHTHBIX IUIMTaX IMOMHUMO MPOJOJBHOW apMaTyphl, YCTaHABIUBAEMOU Y
BEpXHE W HWXKHEH TIpaHell TIUHTHL, clexyeT MpeayCcMaTpUBaTh MPOAOJIBHYIO apMarypy,
pacroJsiaraeMyo B CpeJHeH 30He M0 TONIUHE TUIUTHI.

g mpenoTBpalieHus MPOAABIMBAHUS IUTUTHI BO3J€ KOJOHH M CTEH B IUIMTHI PEKOMEHIYETCs
JIOTIOJTHUTEIBHO YKIIa/(bIBaTh B KQUECTBE OJHOTO M3 BO3MOXHBIX croco0oB cranedpudpoderon no CIT
52-104.

9.12 JIna craneGeTOHHBIX KOHCTPYKIMA B KadecTBE JKECTKOH apMaTyphl CIeXyeT NPHMEHSTh
MPOKATHBIC CTaJbHbIC MPO(GMIN M JPyTHe JIEMEHTHI, MAapKH CTalIM KOTOPBIX HMPUHUMATh COTJIACHO
CHulT 11-23.

9.13 Jlna CHWKCHHS pacxofa CTaId W OOJerdeHus OCTOHMPOBAaHUS B KOJOHHAX, Oankax |
(yHAaMEHTHBIX TUTMTaX BMECTO CTBIKOBKH CTEPIKHEBOW apMatrypbl quamerpoMm 20 MM u Ooliee myTem
neperycka PeKOMEH/IyeTCsl €€ CTBIKOBATh BTOPEI] C TIOMOIIbI0 BAHHOIH CBapKH MM O0KUMHBIX MY (T.



ITpunoxenne A
OcHOBHbIE OyKBeHHbIE 0003HAYEHUS

YcHIHs 0T BHEITHUX HATPY30K B CEYEHUH dJIeMeHTA
N, Ny, Ny — npomonsHast cuna;

Ny, — cIOBuTaromas cuia;

My, M, — m3rubaromnuii MOMEHT;

M,y — KpyTsAImuii MOMEHT;

Qy, Q) — monepeunas cuia.

XapakTepHCTHKH MaTepHAI0B

Ry, — pacueTHoe conpoTHBIeHNE OETOHA OCEBOMY CHKATHIO;

Rpt — pacueTHOe conpoTuBiIeHHuE OETOHA OCEBOMY PACTAKEHHUIO;
Rs — pacueTHOE CONPOTHUBIICHNE apMaTYPHL.

IIpunoxenue b

Ilepeuenb HOPMATUBHOM M TEXHUYECKOI JOKYMEHTAIUN

CHulII 2.01.07-85* Harpy3ku u Bo3aencTBus

CHulI 2.02.01-83* OcHOBaHUS 31aHUI U COOPYKEHU I

CHulII 2.03.11-85* 3anmTa CTPOUTENIBHBIX KOHCTPYKIMI OT KOPPO3UU

CHulI 21-01-97* [Moxapnast 6e30MacHOCTh 3[JaHUI U COOPYKEHUH

CHulI 31-01-2003 31aHus )KUIble MHOTOKBAPTUPHEIE

CHulII I1-7-81* CTpouTensCTBO B CEHCMHUECKUX palioHaX

CHulII 11-23-81* CranbHble KOHCTPYKLIIUU

I'OCT 22690-88 beronrl. OrmpeneneHue NPOYHOCTH MEXAHMYECKUMU  METOJAaMHU

Hepa3pymaroniero KOHTPOJI

CTO 36554501-005-2006 TIIpumenenne apmatrypsl kimacca AS500 CII B ixene300eTOHHBIX

KOHCTPYKIIMAX

CTO 36555501-006-2006 IlpaBuna 1o oOecledyeHHI0 OTHECTOWKOCTH M OIHECOXPaHHOCTH

TV 14-1-5500-2004

TV 14-1-5501-2004

KeJIe300€TOHHBIX KOHCTPYKIMH

[Mpokar cBapuBaeMblii MEPUOAMYECKOTO TMPOGHIST HOMHHAIBHBIM
JaMETPOM 5,5 MM JUTs apMUPOBAHUS KENe300€TOHHBIX KOHCTPYKIIHHA
[TpokaT cBapHBacMbIii MEPHOMUYECKOTO MPOQHIS B MOTKaxX s

apMHUPOBaHUS KeIe300€TOHHBIX KOHCTPYKINH

Conep:xanue

Bsenenune

1 O6nacTp mpUMEHEHNUS

2 HopmaTuBHBIE CCHIIIKH

3 TepMUHBI U OTIpEACTICHUS

4 OOue ykasaHus

5 KOHCTpYKTHBHBIE PEIICHNUS JKeJIe300€TOHHBIX MOHOJIMTHBIX 3/IaHUH

6 Pacuer HecymuxX KOHCTPYKTUBHBIX CUCTEM

6.1 Pacuetnas cxema

6.2 TpeOoBaHUs K pacueTy

6.3 MeTozsl pacuera

7 Hecymiue xene300eTOHHBIE KOHCTPYKIIHN

8 Pacuer Hecynux ’kene300€TOHHBIX KOHCTPYKITHHA

9 KoHCTpynpoBaHUE OCHOBHBIX HECYIIHX KEIE300€TOHHBIX KOHCTPYKIIMH MOHOJIMTHBIX 30aHUH
[Mpunoxxenne A OcHOBHBIE OYKBEHHbIE 0003HAYCHUS

ITpunoxenue b IlepeueHb HOpMAaTUBHOM U TEXHUYECKOM JOKYMEHTaLUU



