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7.3 Pacuer nneMeHTOB KeIe300€TOHHBIX KOHCTPYKIUH 110 JiehopMalusam
8 KOHCTpYKTHUBHEIE TPEOOBAHUS.

8.1 OO01re T0H0KEHHUSL.

8.2 'eomeTpuyecKre pasMePbl KOHCTPYKIIHM.

8.3 ApMupoOBaHHE.
punoxenne A OcHoBHbIE OYKBEHHBIE 0003HAYECHUS

BBEJIEHUE

Hacrosmumii CBox mnpaBWJI COAEPKHUT PEKOMEHJAIMU II0 pacdeTy M MPOCKTUPOBAHUIO
OCTOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIMH TNPOMBINUIEHHBIX W TPaXIAHCKUX 3JaHUN U
COOpYKEHHUI M3 TsDKenoro OeToHa 0e3 MPeABAPUTENILHOTO HANpsDKEHHS apMaTypbl, KOTOpPHIE
oOecrieunBarOT BbIMONHEHUEe oOs3arenbHbXx TpeboBanmii CHull 52-01-03 «beronnble u
&Kene300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE TIOJIOKEHUSY.

Pemenne Bompoca o mnpumenennun CBoja TpaBWJ MPH TPOCKTHPOBAHUM OCTOHHBIX U
XKeNe300€TOHHBIX KOHCTPYKIMI KOHKPETHBIX 3/JaHUH U COOPY)KEHUI OTHOCUTCS K KOMIIETCHIIUN
3aKa3yuKa WM MPOEKTHOM opraHu3auuu. B ciydae eciu NpUHATO pElIEeHHE O NMPUMEHEHUU
Hacrosero CBoJia mpaBul, 10JIKHBI ObITh BBITTOJIHEHB! BCE YCTAHOBJICHHbBIE B HEM TpeOOBaHHUS.

[TpuBenennbic B CBOJe MpaBuil CIUHUIBI (U3NYCCKUX BEIUYHH BBIPAKCHBI: CHIIBI - B
HproTOoHax (H) mnu B xunmonstoroHax (kH); nmuHelHbIE pa3Mepsl - B MM (JIJIs CEYCHHUI) WM B M
(1T 2JIEMEHTOB WJIM WX YYAacTKOB); HAIpPSDKCHUS, COMPOTHBIICHUS, MOJYJIM YIPYTOCTH - B
meranackansax (MIla); pacnpeneneHabpie Harpy3Ku 1 ycwius - B KH/m uimu H/mwm.

Cson npaBui pazpabotanu 1-pa TexH. HayK A. C. 3anecos, A.U. 36e3006, T.A. Myxameoues,
E.A. Yucmarxos (I'YI1 «HUMXb» N'occtpost Poccun).

CII 52-101-2003
CBO/JI MIPABIJI ITO TPOEKTUPOBAHUIO U CTPOUTEJILCTBY

BETOHHBIE U )KEJIE3BOBETOHHBIE KOHCTPYKIIUU BE3
HNPEABAPUTEJBHOI'O HAIIPA)KEHUSA APMATYPBI

CONCRETE AND REINFORCED CONCRETE STRUCTURES WITHOUT
PRESTRESSING

Jlama sseoenus 2004-03-01
1 OBJIACTBb IPUMEHEHMU 1

Hacrosmuit  CBoj mpaBWwil  paclpoCTpaHsieTcs Ha MPOEKTUPOBaHME OCETOHHBIX U
JKeJIe300€TOHHBIX KOHCTPYKLUN 3/JaHUi U COOPYKEHHUM pa3uYHOro Ha3HaYeHHUsI, BBITOJIHEHHBIX
U3 TSHKEJIOro OETOHA KJIacCOB MO MPOYHOCTH Ha cxarue oT B10 no B60 6e3 nmpeasapurensHOro
HaANpPSDKEHUST apMaTypbl U AKCIUTyaTUPYEMBbIX B KJIMMAaTH4YecKuX ycioBusix Poccum, B cpene c
HEarpecCUBHON CTENEHBIO BO3JEHCTBHS, IPH CTATUYECKOM JEMCTBUM HArPy3KH.

CBon TmpaBWJI HE pACIPOCTPAHSACTCS Ha MPOEKTUPOBAHWE OCETOHHBIX M IKEIE300€TOHHBIX
KOHCTPYKUUH THUAPOTEXHUYECKHX COOPY>KEHHMH, MOCTOB, MOKPBITUN aBTOMOOWJIBHBIX JOPOT U
a’pOJPOMOB U JPYIUX CIIEHHAIBHBIX COOPYKEHUM.

2 HOPMATHUBHBIE CCBIJIKHA

B mnacrosmem CBoie NpaBWI HCIONB30BaHBI CCHUIKM Ha CIEAYIONIME HOPMATHUBHBIC
JOKYMEHTBI:

CHulT 52-01-2003 Betonnsie u xene300eTOHHBIE KOHCTPYKIMH. OCHOBHBIE MTOJIOKEHUS

CHull 2.01.07-85* Harpy3ku 1 BO3A€HCTBUS

CHulT 23-01-99* CtpouTtenbHast KIUMATOJIOTHS
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['OCT 13015.0-2003 KoHcTpykuuu u u3aenvs OETOHHBIE W JKEIe300€TOHHBIE COOpHBIC.
OO0mre TeXHUYeCKHe TpeOOBaHUS

['OCT 14098-91 CoenuneHust CBapHbIE apMaTypbl U 3aKJIaJHBIX U3JETUI jKeIe300€TOHHBIX
KOHCTPYKIUH. TUIIBI, KOHCTPYKIIMH U pa3Mepbl

3 TEPMUHBI 1 OIPEJAEJIEHUSA

B mnacrosmem CBoae mnpaBun wucnoib3oBaHbl TepMuHbl mo CHull 52-01 u apyrum
HOPMATHBHBIM IOKYMEHTaM, Ha KOTOPbIE UMEIOTCS CCHIJIKU B TEKCTE.

4 OBIIUE YKA3AHUA
4.1 OCHOBHBIE ITOJIO)KEHU A

4.1.1 beTroHHBIEC U XKEIE300€TOHHBIC KOHCTPYKIIMU JOJDKHBI OBITH 00€cIieueHbl ¢ TpeOyemMoi
HAJIGKHOCTHIO OT BO3HMKHOBEHHUSI BCEX BHIOB MPEICIBHBIX COCTOSIHUH pPacdeToM, BBHIOOPOM
MoKa3aresieil KayecTBa MaTepUalioB, HAa3HAYEHUEM Pa3MEPOB U KOHCTPYHPOBAHHEM COTJIACHO
yKazaHusM Hactosiero CBoja npasBuil. [Ipy 3TOM JOKHBI OBITH BBITTOTHEHBI TEXHOJIOTHUECKUE
TpeOOBaHUSI MPU W3TOTOBJICHMM KOHCTPYKLUUW U COONIOAECHBI TpeOOBaHUSA MO OSKCILTyaTalluu
3MaHU ¥ COOpPYXEHHMH, a TaKkKe TpeOOBaHMA IO OKOJOTHH, YCTaHABJIMBAaEMbIC
COOTBETCTBYIOIIMMU HOPMATUBHBIMU JJOKYMEHTAMHU.

4.1.2 KOHCTpYKIIMM paccCMaTpUBAIOT Kak OETOHHBIE, €CIM UX MPOYHOCTh OOecreueHa OaHUM
TOJILKO OETOHOM.

beToHHBIE 37IEMEHTHI TPUMEHSIOT:

a) MPEUMYIIECTBEHHO HAa C)KaTHUE MPU PACIOJIOKEHUU MPOIOJIBHONW CKUMAIOIIEH CUIBI B
npezenax mornepeyHoro CEYeHHs HIEMEHTA;

0) B OTHENbHBIX ClIydasX B KOHCTPYKIHSX, paOOTAIOMIMX Ha CXKaThe, IpU PACHOJIOKEHUU
IPOJIOJIEHOW CKUMAFOIIEH CHIIBI 3a TpeesiaMi TOMEPEYHOro CEUEHHUsS DIIEMEHTa, a Takke B
U3ru0aemMpIX KOHCTPYKLUAX, KOTJa HUX pa3pylIeHHe He INPeACTaBiIseT HENOCpPEeICTBEHHON
OTTaCHOCTH JIJISl )KU3HHU JIFOJIEH M COXPAaHHOCTH OOOpYIOBaHMSA M KOTJIa MPUMEHEHHE OSTOHHBIX
KOHCTPYKLHUH 11e71eCO00pa3Ho.

4.2 OCHOBHBIE PACYETHBIE TPEBOBAHUA

4.2.1 Pacuersl OETOHHBIX M XKelNe300€TOHHBIX KOHCTPYKUHUI CleayeT HpOU3BOIUTH IO
IpeJIeIbHBIM COCTOSIHUSIM, BKJIFOUAIOLIUM:

- TIpeJesibHbIe COCTOSIHUS TEepBOM Ipymmbl (MO MOJHOM HEMPUTOJHOCTH K SKCIUTyaTalluu
BCJIE/ICTBHE NIOTEPH HECYIIEH CIOCOOHOCTH);

- TIpe/ieTIbHBIE COCTOSIHUSL BTOPOI IpyIIBI (110 HEMPUTOJAHOCTH K HOPMAJIbHON SKCILUTyaTalluu
BCJIE/ICTBUE OOpa30BaHUS WJIM YPE3MEPHOIO PACKPBITHUS TPEUINH, MOSBIECHUS HEIOMYCTHUMBIX
nedopMaruii u ip.).

PacueTsl 10 mpenenpHbIM COCTOSHHSM IMEPBOM Tpymmbl, coaepxamuecss B Hactosmem CII,
BKJIIOYAIOT pacyeT MO0 MPOYHOCTH C y4eTOM B HEOOXOAMMBIX Cilydasx ae(OopMUPOBAHHOTO
COCTOSTHUSI KOHCTPYKIUH Mepe pa3pyLIeHHEM.

PacueTsl mo npenenbHBIM COCTOSIHUSIM BTOPOM TpYIIbI, conaepskamiuecs B HacrosimeM CII,
BKJIIOUYAIOT PACUYETHI IO PACKPBITHIO TPEUIUH U 0 JehOpMalusM.

4.2.2 Pacyer mo npenenbHbIM COCTOSHUSAM KOHCTPYKIIMM B LI€JIOM, a TaKK€ OTIENbHBIX €e
AIIEMEHTOB CJIEAyeT, KaK [paBWIO, NPOU3BOAMTH JJs BCEX CTaJWl: M3TOTOBIIEHUS,
TPaHCIIOPTUPOBAHMSI, BO3BEIEHUS M DJKCIUIyaTallUM; IMPH 3TOM PACUETHBIE CXEMBI JIOJIKHBI
OTBEYaTh NPUHATHIM KOHCTPYKTUBHBIM PELICHUSIM.

4.2.3 Pacuersl kene300€TOHHBIX KOHCTPYKLUH HEOOXOIMMO, KaK IMpPaBUIIO, MIPOU3BOAUTH C
Y4€TOM BO3MOKHOTO 00pa30BaHUs TPEIIUH U HEYNPYTruX aedopmaiuii B 0ETOHE U apMaType.

Onpenenenue ycwinii U aedopManuii OT pa3iMYHBIX BO3ACHCTBHIA B KOHCTPYKIHSIX U B
o0pa3yeMbIX HMH CHUCTEMax 3JaHUNl U COOpYKEHMH CleAyeT IpOU3BOAUTh IO METOoJam
CTPOMUTENBHOM MEXaHUKH, KaK IMpaBHJIO, C Yy4eTOM (PHU3MUECKOM U TIeOMEeTpUYeCKOi
HEJTMHEHHOCTH pabOThl KOHCTPYKITUH.
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4.2.4 Tlpu TpOEKTHPOBAaHWU OETOHHBIX U JKEJIE300CTOHHBIX KOHCTPYKIMHM HaleKHOCTb
KOHCTPYKIUH YCTaHABIIMBAIOT PACYETOM ITYTEM HCIIOJIb30BAHMS PACUETHBIX 3HAYCHUM HArpy30K
Y BO3JCHCTBUM, pPACYETHBIX 3HAYECHUN XapaKTEPUCTUK MATEPUAIIOB, ONPEAEISIEMBIX C TIOMOILIBIO
COOTBETCTBYIOIIMX YACTHBIX KOI(PPHUIIMEHTOB HAIEKHOCTU 110 HOPMATUBHBIM 3HAYEHHSIM ITHX
XapaKTEPUCTHK C yYETOM CTEIICHH OTBETCTBEHHOCTHU 3[JaHUN M COOPYKEHUH.

HopmaTuBHble 3HaueHUsT Harpy3ok M BO3ACHCTBHM, KO3((UIMEHTOB COYETaHUH,
KOO PHUIMEHTOB HAIEKHOCTH MO HArpyske, KO3(p(UIMEHTOB HAJAEKHOCTH MO HA3HAUYCHUIO
KOHCTPYKIUH, a TaKkKe MOoapa3ieJicHue Harpy30K Ha MOCTOSIHHBIE U BPEMEHHbIE (IJTUTENbHbIE U
KpaTKOBpeMEHHbIe) mpuHUMaroT corinacHo CHull 2.01.07.

425 Tlpu pacuere OdJIEMEHTOB COOpPHBIX KOHCTPYKIIMM Ha BO3JCHCTBHE YCHIIHUH,
BO3HHUKAIOIIUX MPU UX MObEME, TPAHCIOPTUPOBAHUHU M MOHTa)Ke, HArPy3Ky OT Beca AJIEMEHTOB
clenyer NpuHUMATh C  KOA(G(GUIUMEHTOM OUHAMHUYHOCTH, paBHbM: 1,60 - mpu
TparcnoptupoBanud, 1,40 - mpu mogpemMe U MOHTaXe. JloImycKaeTcsl MpuHUMAaTh 0oJiee HU3KHE,
000CHOBaHHbBIE B YCTaHOBJIEHHOM TMOpsAKe, 3HaYeHHs Kodh(uiueHTa AMHAMUYHOCTH, HO HE
amxke 1,25.

4.2.6 Tlpu pacyeTe MO MPOYHOCTH OCTOHHBIX M JKEIC300CTOHHBIX DJIEMEHTOB Ha JICHCTBHE
CKUMAIOLIEH TMPOAOJBHOM CHJIBI CIEAYET YYMUTHIBATH CIYyYalHBIM SKCUEHTPUCUTET e,
MPUHUMAEMBbI HEe MEHee:

Yoo IUIMHBI SIEMEHTA WIH DACCTOSIHHS MEXKIy €r0 CCUCHHSAMH, 3aKPEIUICHHBIMH OT
CMEIICHUS;

Y120 BBICOTBI CEUYEHHS,;

10 mm.

Jiss BIEeMEHTOB CTaTWYECKH HEONPEACIMMbBIX KOHCTPYKIMK 3HAYCHHUE HKCICHTPHCUTETA
IPOJIOJIBHOM CHUJIBI OTHOCHTENBHO LEHTpa TSKECTH HPUBEJICHHOTO CEUeHHs ey NPUHUMAIOT
PaBHBIM 3HAUEHHIO SKCIIEHTPUCHUTETA, TOTYYSCHHOTO U3 CTAaTHYECKOTO pacyeTra, HO HE MEHEE ;.

st 5IIeMEHTOB CTAaTHYECKH OMPEeNMMBIX KOHCTPYKIMHM SKCIEHTPUCUTET €, MPUHHUMAIOT
PaBHBIM CyMMe SKCIEHTPUCHTETOB - H3 CTATHUECKOTO pacyeTa KOHCTPYKIUH U CITy9aifHOTO.

5 MATEPHAJIBI )11 BETOHHBIX U )KEJIE3OBETOHHBIX KOHCTPYKIUI
5.1 BETOH
IToxa3arenu kayecTBa 0€TOHA M MX PHMEHEHHE NIPH NPOCKTHPOBAHUH

5.1.1 [Ins OeTOHHBIX M KEIe300€TOHHBIX KOHCTPYKIMI, MPOEKTUPYEMBIX B COOTBETCTBUU C
TpeboBaHusAMHU Hacrtosimiero CBoja MpaBui, clelyeT MpeaycMaTpuBaTh KOHCTPYKIMOHHBIN
TsKeINbIN OeTOH cpenHel oTHocTH oT 2200 Kr/M° 110 2500 Kr/M° BRITFOYHTEITBHO.

5.1.2 OcHOBHBIMH  TMOKa3aTeNsIMH  KadecTBa  O€TOHA, YCTaHABIMBAaEMbIMH  TpHU
POCKTHUPOBAHUH, SIBIISFOTCSI:

a) Kjracc OeToHa Mo MPOYHOCTH Ha cxartue B;

0) KJlacc TIO TMPOYHOCTH Ha OCEBOE pacTsokeHue Bi (HazHawaroT B ciiydasx, KOrja dTa
XapaKTEpUCTHKA UMEET INIABEHCTBYIOIIEE 3HAaUEHUE U €€ KOHTPOJIMPYIOT Ha IPOU3BOJICTBE);

B) Mapka 1o Mopo3ocToiikoctu F (HazHadaroT JUIsi KOHCTPYKIUH, MOJBEPraeMbIX IEHCTBHUIO
MOMIEPEMEHHOT0 3aMOPaKUBAHUS U OTTAaUBaHUA);

r) Mapka 1o BojoHempoHunaemMoctTd W (Ha3HAYalOT I KOHCTPYKIMHA, K KOTOPBIM
NPEIbABISIOT TPEOOBaHHS OTPAHUYEHUS BOJOTIPOHUIIAEMOCTH).

Knaccel 6eTona mo npouHocTH Ha cxkatue B u oceBoe pacTsbkeHue B, oTBe4aroT 3HAUECHHUIO
rapaHTHUpOBaHHOW NpouHocTH OeToHa, Mlla, ¢ obecnieuenHocTrio 0,95.

5.1.3 Jlnss GETOHHBIX M KeNe300€TOHHBIX KOHCTPYKIIUU CIIEyeT MpeaycMaTpuBaTh OCTOHBI
CJICAYIOIIMX KJIACCOB U MapOK:

a) KJIaCCOB 110 IIPOYHOCTH Ha CHKATHE:

B10; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60;

0) KJTaCCOB IO TPOYHOCTH HA OCEBOE PACTSHKCHHE:

B:0,8; Bt1,2; Bt1,6; Bi2,0; Bi2,4; B2,8; B:3,2;

B) MapoK 10 MOPO30CTOMKOCTH:
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F50; F75; F100; F150; F200; F300; F400; F500;

r) Mapok 1o BogoHenponumaemoctu: W2; W4; W6; W8; W10; W12.

5.1.4 Bospact OeToHa, OTBEYAIOMIMK €ro KIaccy IO MPOYHOCTH HA CXKATHE M OCEBOC
pacTspkeHue (MPOEKTHBIA BO3pacT), Ha3HAYAIOT MPU MPOEKTUPOBAHUU UCXOMAS M3 BO3MOXKHBIX
peasbHBIX CPOKOB 3arpyKeHHs KOHCTPYKLMH MPOEKTHBIMU Harpy3kamu. IIpu oTCyTCTBHM 3THX
JAHHBIX KJ1acc OETOHA YCTaHABJIMBAIOT B Bo3pacTe 28 CyT.

3Ha4yeHUEe OTIYCKHOW MPOYHOCTH OETOHa B 3JeMEHTax COOpPHBIX KOHCTPYKLHMH CIenyer
Ha3HayaTh B cooTBercTBUU ¢ [OCT 13015.0 u crangapramMu Ha KOHCTPYKIIMM KOHKPETHBIX
BUJIOB.

5.1.5 Jlna >xene300€TOHHBIX KOHCTPYKIIMH PEKOMEHAYeTCS MPUMEHSATh Kjacc OETOHAa IO
IIPOYHOCTH Ha cxaThe He Hike B15.

5.1.6 Mapky OeroHa 1O MOPO30CTOMKOCTH HA3HAYAlOT B 3aBUCHMOCTH OT TpeOOBaHUM,
IPEIbABIAEMBIX K KOHCTPYKIUAM, PEXKUMA UX 3KCIUTyaTalluy U YCIOBUM OKPYXKarOIIeH Cpeibl.

Jlns Ham3eMHBIX KOHCTPYKIUH, MOJIBEPraeMbIX aTMOC(hEpHBIM BO3JCUCTBUSAM OKpYKarolei
Cpenbl IIPY PACYETHOM OTPULIATEIILHOM TEMIEPAType HapYKHOTO BO3/yXa B XOJOIHBIN IEPUOJ
ot Munyc 5 °C no Munyc 40 °C, npuHUMaroT MapKy O€TOHa 0 MOPO30CTOMKOCTH He Huxe F75,
a IIpU pacueTHOMl TemIepaType HapyKHOTO Bo3Ayxa Bbllle MUHYC 5 °C B yKa3aHHBIX BbILIE
KOHCTPYKIHUSAX MapKy O€TOHA 110 MOPO30CTOMKOCTH HE HOPMHUPYIOT.

B ocranpHbIX ciydasx TpeOyemble Mapkud O€TOHa MO MOPO30CTOMKOCTH YCTaHaBIMBAIOT B
3aBHCHUMOCTH OT Ha3HAU€HUs KOHCTPYKLUUN U YCIOBUH OKpYXKAlOMIeH cpeibl MO CHelHaTbHBIM
YKa3aHUSM.

5.1.7 Mapky 6eToHa 10 BOJOHEMPOHUIIAEMOCTH Ha3HAYalOT B 3aBUCUMOCTU OT TpeOOBaHUH,
IPEIbABISEMBIX K KOHCTPYKIUSAM, pEXKUMa UX SKCIUTyaTalluM U YCIOBUI OKpY’KaroLe cpebl.

Jlns HaI3eMHBIX KOHCTPYKIIHH, TTOJBEPraeMbIX aTMOC(EPHBIM BO3IACHCTBHUAM MPHU pacUeTHOMN
OTPHUIIATEIILHON TeMIIepaType Hapy»XKHOTO Bo3ayxa Bhiie MuHYC 40 °C, a Takke i1 HapyKHBIX
CTEH OTAIUIMBAEMBIX 3/1aHUI MapKy O€TOHA IO BOJIOHETIPOHUIIAEMOCTH HE HOPMHUPYIOT.

B ocranbHbIX ciiydasx TpeOyeMmble MapKu OETOHA MO BOJOHETIPOHUIIAEMOCTH YCTaHABIUBAIOT
IO CIIEIUATBHBIM YKa3aHUSIM.

HOpMaTI/IBHbIe U PACYECTHLIC SBHAYCHUSA XAPAKTEPUCTUK OeToHa
HOpMamMGHble SHAYEHUA NPOYHOCMHbIX XAPaAKmMePUucmuK bemona

5.1.8 OCHOBHBIMH TIPOYHOCTHBIMH XapaKTEPUCTHKaMU OETOHA SIBIISIOTCS HOPMATHBHBIC
3HAYEHUS:

- CONIPOTUBIIEHUS OETOHA OCEBOMY CXKAaTHIO Ry, ,;

- CONPOTHUBJIEHUS] OETOHA OCEBOMY PACTSIKEHHUIO Rp, .

HopmaTuBHbIE 3HaU€HUS COMPOTUBIICHHS 0€TOHA OCEBOMY CHKATHIO (IIPU3MEHHAs! IPOYHOCTH)
U OCEBOMY pAaCTSIKEHHIO (IIpM HA3HAYeHHWH Kjacca OeToHa MO NPOYHOCTH Ha CiKaTHe)
IPUHUMAIOT B 3aBUCHUMOCTH OT Kjlacca O€TOHa IO NMPOYHOCTH Ha cxkatue B cormacHo Tabnuie
5.1.

[Ipu Ha3zHaueHuH Kilacca OETOHA MO MPOYHOCTH HAa OCEBOE pacTshkeHHe B, HopmaTuBHBIE
3HAYEeHUs CONPOTHUBIICHUSI OETOHA OCEBOMY PACTSKEHHUIO Rptpn MPUHUMAIOT PaBHBIMU YHCIOBOM
XapaKTepUCTHKE Kjlacca OETOHA Ha OCEBOE PACTSKEHUE.

Pacuemmnole 3nauenus NPOYHOCMHbIX XAPAKMEPUCNUK bemona

5.1.9 PacyerHble 3HAYCHHS CONPOTUBJIICHHUS OETOHA OCCBOMY CXaTHIO R, W OceBOMYy
pacTspkeHuto Ryt onpenesstoT mo hopmynam:

R
R, = b

Fy (5.1)
R, = Bor

T (52)
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3HavyeHus Ko3(puumeHTa Hale)KHOCTH IO OETOHY MPH CKATUU H, TIPUHUMAIOT PABHBIMHU:

1,3 - st mpeebHBIX COCTOSIHUH 1O HECYIIEeH crocoOHOCTH (TIiepBas Tpymia);

1,0 - nns mpeaeNnbHBIX COCTOSHUM 10 AKCIUTYaTAIIMOHHON MPUTOAHOCTH (BTOPAst TPYIIIA).

3naueHuss kod(pPuIMEeHTa HAIEKHOCTH IO OETOHY MpPH PACTSHKEHUU (pt NPUHUMAIOT
pPaBHBIMU:

1,5 - 115 mpeeNIbHBIX COCTOSHUMN 10 HECYIIe criocOOHOCTH MpU HAa3HAYEHHUH Kiacca OeToHa
0 MMPOYHOCTHU HA CIKATHE;

1,3 - 115 mpeeNIbHBIX COCTOSHUMN 10 HECYIIe criocOOHOCTH MpU HAa3HAYEHHUH Kiacca OeToHa
0 MMPOYHOCTH HA OCEBOE PACTSKCHUE;

1,0 - nns mpenenbHBIX COCTOSHUM MO AKCIUTYaTAIlMOHHOM MPUTOIHOCTH.

Pacuernpie 3HaueHwsi comporuBieHus OeroHa Rp, Rp, Rpser, Rbtser (C OKpyrienmem) B
3aBHCHUMOCTH OT Kjlacca OeTOHa MO MPOYHOCTH HAa CXKAaTHE U OCEBOE PACTSIKEHUE MPHUBEICHBI:
JUTSL TIPEACITbHBIX COCTOSTHUIN TIEPBOM TPYIIIBI - COOTBETCTBEHHO B Tabimiax 5.2 u 5.3, BTopoii
rpynmsl - B Tabnuie 5.1.

Tadbnuna 5.1

HopmatuBHbIe 3HaYeHUsI CONPOTUBIIEHHs OeToHa Ry 1 Ry 1 pacueTHbIe
3HAYEHHsI CONPOTHBIICHNUS OETOHA /IS MPEACIBbHBIX COCTOSHUI BTOPOH IPYIIIBI
Rp.ser ¥ Rptser, MI1a, pu ki1acce O€TOHA 110 MPOYHOCTH Ha CHKATHE
B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Cxatue oceBoe (mpwsmennas| 7,5 | 11,0 | 150 | 185 | 22,0 | 25,5 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0
IpOo4HOCTB) Ry, Rpser
Pactshxenue oceBoe Ryen, Rpteer | 0,85 | 1,1 | 1,35 | 155 | 1,75 | 195 | 2,1 | 225 | 2?45 | 2,6 | 2,75

Tadonuma 5.2

BI/I,H COIMPOTUBJICHUA

PacueTHble 3HAYEHHS CONPOTUBIICHUS OETOHA JUTS TIPE/IEIIbHBIX COCTOSIHUM

Bu conpotusieHus niepBoii rpymsl Ry u Ry, MIla, mpu xiracce 6eToHa M0 MPOYHOCTH HA CHKATHE
B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Cxatne oceBoe (mpm3meHHas| 6,0 85 115|145 | 170 | 195 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0
MPOYHOCTE) Ry
PacTskenue oceBoe Ry 0,56 | 0,75 | 0,9 1,05 | 1,15 1,3 1,4 1,5 1,6 1,7 1,8

Taonuma 5.3

PacuerHble 3HAUCHNS CONIPOTHBIICHHUS OETOHA [T IPEAETIbHBIX COCTOSHUH MepBoit
Bun conporuBnenns rpynmsl Ry, MIa, npu kacce 6eToHa 0 MPOYHOCTH HA OCEBOE PACTSKEHHE
B0,8 B1,2 B1,6 B2,0 B2,4 B2,8 B3,2
Pactsxenue oceBoe Ry 0,62 0,93 1,25 1,55 1,85 2,15 2,45

5.1.10 B HeoOXx0auMBIX CllyyasiX pacueTHbIE 3HAYCHHs MPOYHOCTHBIX XapaKTePUCTUK OeToHa
YMHOXAIOT Ha cleayrolmnue Ko3QGUIUEHTb YCIOBUNA paboThl Ji, YUUTHIBAIOIIUE OCOOEHHOCTU
paboThl 6ETOHA B KOHCTPYKILIMU (XapaKTep Harpy3KH, yCIOBUS OKPYKaroIlen Cpebl U T.J1.):

a) 1 - UL OCTOHHBIX W IKEJIe300€TOHHBIX KOHCTPYKIWH, BBOJUMBIA K pPacYeTHBIM
3HAYCHUSIM CONpPOTHBIEHHH Ry W Ry WM yduThIBaromuii BIUSHHUE ITUTEITBHOCTH JEHCTBHUS
CTaTUYECKON HArpy3Ku:

Ob1 = 1,0 - mpu HEMPOIOIHKUTEINEHOM (KPaTKOBPEMEHHOM) JIEHCTBUH HArpy3KH;

Ob1 = 0,9 - mpu IpOAOIKUTENBHOM (IVTUTETFHOM) ICHCTBUN HArPy3KHU;

0) b2 - U1 OETOHHBIX KOHCTPYKIUHN, BBOAUMBIN K pacue€THBIM 3HAUEHUSM CONPOTHUBIEHUS Ry
¥ YUUTBHIBAIOLINH XapakTep pa3pylIeHUs TaKUX KOHCTPYKLUH;

Ow2=0,9;

B) /3 - JUIA OCTOHHBIX M KeNe300€TOHHBIX KOHCTPYKILUH, OETOHHPYEMBIX B BEPTHKAJIHLHOM
MOJIOKEHHUH, BBOJUMBIN K paCU€THOMY 3Ha4E€HHUIO CONPOTHBIIEHUS OeToHa Ry,

Ob3 = 0,9.
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BinusHue mnonepeMeHHOro 3aMOpakMBaHMsT W OTTaMBaHUS, a TaKXKe OTPHULATEIbHBIX
TEMIEPATyp YUYUTHIBAIOT KOA(h(ULIMEHTOM YCioBUN paboThl 6eToHa jpa < 1,0. s Ham3eMHbIX
KOHCTPYKLIMH, TOJABEPraéMbIX aTMOC(HEpHBIM BO3ACHCTBHUAM OKpY)KAIOLICH Ccpeabl mpu
pacyeTHOM TemIepaType Hapy>KHOro BO3AyXa B XoJIOAHbIM mnepuos MuHyc 40 °C u Bble,
NPUHUMAIOT KOAPPHUIHMEHT jpa = 1,0.

B ocranpHBIX ciydasx 3HaueHHs KOA(Q(GUIMEHTA b4 NPUHUMAIOT B 3aBUCUMOCTH OT
Ha3HAYEHHsI KOHCTPYKLIMH U YCIIOBHI OKpPY>KarOLIEH CpeJibl COrJaCHO CIELMAIbHBIM YKa3aHUSIM.

Heghopmayuonnvle xapakmepucmuku 6emona

5.1.11 OcHoBHBIMU AehOPMAIIMOHHBIMU XapPAKTEPUCTHKAMH OETOHA SIBJISIOTCS 3HAYCHUS:

- IPEENIbHBIX OTHOCUTENBHBIX Je(opMannii 6eTOHA IPU OCEBOM CKATUU M PACTSHKEHUHU (TIpU
OJTHOPOJTHOM HAIPSHKEHHOM COCTOSTHUHM OETOHA) &ho U &hto;

- HAYaJIBHOTO MOJYJISL yIIPYrocTH Ep;

- K03 durHMeHTa (XapaKTEePUCTHKH) TTOJI3YYECTH Jp cr;

- k03¢ punreHTa nonepeuHoil nepopmanuu Oetona (kospduuuenra [lyaccona) Vy p;

- KO3 puIreHTa TMHEHHON TeMIIepaTypHou aedopMarii 6eToHa apy.

5.1.12 3navenus npeaenbHbIX OTHOCUTEIBHBIX AedopMalnii OeTOHA MPUHUMAIOT PaBHBIMHU:

IIPY HETIPOJOJDKUTEIILHOM JICUCTBUH HATPYy3KH:

epo = 0,002 - mpu oceBOM CHKaTHH;

ento - 0,0001 - mpu oceBoM pacTsKCHHH,

OpU  TPOJOJKUTEIBHOM JICHCTBUU HAarpy3ku - 1o Tabiume 5.6 B 3aBUCUMOCTH OT
OTHOCHTEJIEHOM BIQKHOCTH OKPY/KAIOIIEH CPEIbI.

5.1.13 3HaueHMs HaAYaJIbHOTO MOJYJSl YHOPYrOoCTM O€TOHa MHpHU CXKAaTUU U PaCTSHKEHUU
NPUHUMAIOT B 3aBUCHMOCTH OT KJlacca OETOHA IO NMPOYHOCTH Ha ckatue B cormacHo Tabnmie
5.4.

[Tpr TPOIOMKUTEIEHOM JCHCTBUHM HArpy3KH 3HAUEHHUS HAYaIbHOTO MOXYJS Jedopmanuid
0eToHa onpenensoT 1o popmyse

= E&
IV (5.3)

B,

TIE Jp cr - KOADDHUIMESHT TOJI3YUeCTH, TPUHUMAEMBbIil corniacHo 5.1.14.

5.1.14 3nauenus ko3¢ ¢UIMEHTa MON3ydecTH OETOHA (¢ NPUHUMAIOT B 3aBHCHMOCTH OT
YCIOBUH OKpY)Xarolell cpeabl (OTHOCHTEIbHOM BJIaKHOCTH BO3/AyXa) M Kiacca O€ToHa.
3HaueHus Ko3PPUIMEeHTa MoJa3y4ecTd OeTOHa MPUBEIEHBI B TAOIUIE 5.5.

5.1.15 3nauenue ko3 Punnenta nonepeuyHoit gepopmarun 6eToHa JONMyCKaeTCsl HPUHUMATD
Vbsp = 0,2

5.1.16 3nauenHue KodpdHUIMEHTa JIHUHEHHOW TeMIepaTypHoi nedopmanuu OeTOHA NpU
n3MeHeHuu Temmepatypsl oT MuHyc 40 10 mtoc 50 °C npuHUMAOT: op = 1 10° °Cc™,

Ta6numa 5.4

3HaueHMs] HAYaJIBHOTO MOAYJISl YIIPYTOCTH OETOHA IPH CHKAaTHU U pacTshkeHuu Ey, MIla 107, IIpH KJ1acce OeToHa 110
MIPOYHOCTHU Ha CKATUE

B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5

Taonuma 55

OTHOCHTENBbHAS BIIAXXHOCTh 3HaueHus K03 PHULIMEHTA MTON3YYECTH ¢, or IPH Kilacce OETOHA HA CXKATHE
BO3JlyXa OKpYyXatomme cpersl, % | B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Beitre 75 2,8 24 | 2,0 1,8 1,6 15 1,4 1,3 1,2 1,1 1,0
40 - 75 39 | 34 | 28 | 25 2,3 2,1 1,9 1,8 1,6 15 1,4
Hwxe 40 56 | 48 | 40 | 36 | 3,2 30 | 2,8 2,6 24 | 22 2,0

[Ipumeuvanue - OTHOCUTENBHYIO BIQXHOCTh BO3JlyXa OKpYyxartomeil cpeabsl npuauMatotr no CHull 23-01
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OTHOCUTENIbHAS BIaKHOCTD 3HaueHns ko3 duimerTa noa3ydecTu ¢, . Ipu Kiacce OETOHA Ha CHKATHE

BO3/lyXa OKpyxatoueii cpeasl, % | B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60

KaK CpCAHIOI0 MECAYHYIKO OTHOCUTCIIbHYIO BJIAXKHOCTDH HanboJIee TEIIOTO Meciana st paﬁOHa CTPOUTCIILCTBA.

TaoOnuma 5.6
OTHOCHTEIIbHAS OtHocutensHble edopmanny 6€TOHA TPH NPOAOIKUTEIHPHOM JCHCTBUN HATPY3KH
BIIQXKHOCTb BO3yXa ITpu coxaTum IIpu pactsokeHnn
OKpYy’Xarolei cpefsl, % €010’ £pp-10° Ebrea10° Epo10° €pz10° €t rea 10°
Beie 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
Hwxe 40 4,0 5,6 3,4 0,28 0,36 0,26

[Ipumeuanue - OTHOCUTENBHYIO BIQXHOCTh BO3JlyXa OKpYyXKatomeil cpeasl npuauMatotr no CHull 23-01
KaK CPEJTHIOI0 MECSYHYI0 OTHOCUTENBHYIO BJIQXKHOCTh HanOoJIee TEMJIOro Mecslia Jisl paiioHa CTPOUTENILCTBA.

ﬂuaepaMMbl cocmosanus bemona

5.1.17 B xadecTBe pacyeTHBIX JHArpPaMM COCTOSIHHS O€TOHA, OMPENEISIONINX CBSA3b MEKIY
HaNpsOKEHUSIMH M OTHOCHUTEJIBHBIMU ~ Je(OpMaLUsAMHU, NPUHUMAIOT TPEXJMHEHHYI0 U
JBYXJIMHEHHYIO JrarpamMmbl (pUcyHoK 5.1, a, 6).

JluarpaMmbl COCTOSIHUSI O€TOHA UCIOJIB3YIOT IPH PacyeTe KelIe300€TOHHBIX 3JEMEHTOB IO
HEIMHEHHOH eOpMAIMOHHON MOEIIH.

a g
‘ b
O = Opy = Ry
Ty
L arctg £, €
.
>
€ €50 €52
7] * O,
nhl = Ghﬂ =
=0, = R,
warctg £ 4 €
\ it »
Eh oy €2

@ - TpeXJIMHEeHHasl JuarpaMmMa COCTOSTHHS C)KAToro 0EToHa; 6 - IBYXJIMHEIHAS UarpaMMa COCTOSIHHSI CKaTOTO
OeroHa
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Pucynok 5.1 - JIlnarpaMMbl COCTOSIHUSL CKAaTOTO OeTOHa A

5.1.18 Ilpu TpexauHelHo# auarpamme (PUCYHOK 5.1, @) coxuMaroIue HanpspKeHust 0eToHa op
B 3aBUCHUMOCTH OT OTHOCHUTENBHBIX Jaedopmanuii yKOpodeHHs OETOHA & ONPEICNSIOT IO
dbopmynam:

npu 0 < &g < &1

ob = Epan; (5.4)

OpH &1 < & < &yo
F & — g F
o= ||1- O I )|

B Jan—a & ). (5.5)

IIPH Epp < & < &h2
ob = Ry. (5.6)
3HavYCHHS HAPSDKCHUH Oh1 TPUHUMAIOT:
Sp1 = 0,6Ry,

a 3HAYCHHUA OTHOCHUTCIIbHBIX z[e(bopMauHﬁ &p1 IPUHUMAKOT!

el

&pl
i)
g

3HavYeHHs] OTHOCUTEIBHBIX AehOpMAaIIHi & TPUHUMAIOT:

- TIPU HETIPOJIOJDKUTEIILHOM JIEHCTBUU HArpy3Kku &y = 0,0035;

- TIPHU MPOJIOJKUTENLHOM JIEHCTBUU HArpy3KH - 1o Tabmiuie 5.6.

3nauenus Ry, Ep 1 g npuHEMAarOT coriacuo 5.1.9, 5.1.10, 5.1.12, 5.1.13.

5.1.19 I1pu aByxnuHEHHOM quarpaMmme (pUCYHOK 5.1, 6) cxxuMarole HanpshkeHus OeToHa oy
B 3aBHCHMOCTH OT OTHOCHTEIBHBIX Aeopmalnii & onpenesistoT no GopMynam:

Ry
& T z
pu 0 < &g, < gy1, T2IE bred
b = Ep redb; (5.7)
[P Ep1 < & < &h2
ob = Rp. (58)
3HaueHus MPUBEIEHHOTO MOAYIS ehopmanuu 6eToHa Ep,req IpUHUMAIOT:
By
Eb,rm’ =
Eplred (5.9)

3HaueHUs! OTHOCUTENBHBIX AePOpPMAIH Ep1,red TPUHUMAIOT:

- TIPH HETIPOIOJDKUTEIIEHOM JICHCTBUU HATPY3KH €p1,red = 00015;

- TIPH TPOJIOJDKUTEIIEHOM JISHCTBUW HArpy3KH - 1o Tabwuie 5.6.

3uauenus Ry, &, npuHuMaroT, kak B 5.1.18.

5.1.20 PacrsruBaronue HampsoKEHUST O€TOHA Spt B 3aBHCHMOCTH OT OTHOCHTEIIBHBIX
negopmanuii &y, onpenensor mno npuseaeHHbM B 5.1.18 u 5.1.19 amarpammam. IIpu stom
pacueTHbIe 3HAYCHHS COMPOTHUBIICHHsI OETOHA CKAaTHI0O R, 3aMEHSIOT Ha pacyeTHbIC 3HAUCHUS
COTIPOTHUBIICHUS O€TOHA pacTsbkeHHIo Ry cormacho 5.1.9, 5.1.10, 3HadyeHUss HaYaIBbHOTO MOYJIS
ynpyroctu Ep ompenensitoT cornmacHo 5.1.13, 3HaUYeHHS OTHOCHUTENBHON JedopMaIiuu Epyp
npuHUMAIOT coriacHo 5.1.12, 3HaueHus OTHOCHTENBbHOW JedopMaIiuu &y MPUHUMAIOT TPU
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HENPOAODKUTEIbHOM JEUCTBUU HArpy3ku €pp = 0,00015, mpu mpoaomkuTenbHOM AeMCTBUU
Harpys3Kku - 1o tadiuie 5.6. Jljis IByXTMHEHHOW AUuarpaMMbl IPUHUMAIOT &1 red = 0,00008 - mpu
HEMPOJIOJKUTEIHOM JCUCTBUM HArpy3KH, a HpU TNPOJODKUTEIBHOM - MO Tabiume 5.6;
3HaueHUsI Ept reg OTIpenensitoT mo popmyie (5.9), moacrarisis B Hee Rpt M &1 red.-

5.1.21 TIlpm pacyeTre TMPOYHOCTH IKEIC300CTOHHBIX DJIEMEHTOB II0 HEIMHEHHOM
neGOpPMAMOHHOM MOJENH [UIA ONPEACICHUs HaNpsHKEHHO-Ie(OPMHUPOBAHHOTO COCTOSHHS
C)KaTOW 30HBI OETOHA MCIIOJIB3YIOT JMArpaMMbl COCTOSIHUSI C)KaTOro O€TOHa, NpHUBEICHHbIE B
5.1.18 U 5.1.19 ¢  JIepOpPMALMOHHBIMH  XapaKTePUCTHUKAMH, OTBEYAIOLIUMHU
HENpOJIOJDKUTENIBHOMY JIelicTBUIO Harpy3ku. Ilpm sTtoM B KauecTBe HauOosiee IPOCTON
UCTIONB3YIOT IBYXJIMHEHHYIO THarpaMMy COCTOSIHUS OETOHA.

5.1.22 Tlpu pacuere o0Opa3oBaHUs TPEHIUH B IKEJIE300€TOHHBIX KOHCTPYKIHAX IIO
HEJIMHEWHON JePOpMAIMOHHON MOJENTW JUIs OINpPEAeTCHUS HampsKeHHO-Ie(hOpMHUPOBAHHOTO
COCTOSIHUS CKATOTO U PacTSAHYTOro OETOHA MCIOJIB3YIOT TPEXJIMHEHHYIO AUarpaMMy COCTOSHUS
O0erona, mnpuBenenHyro B 5.1.18 u 5.1.20 ¢ negopMalMOHHBIMH XapaKTEPUCTHKAMH,
OTBEYAIOIIUMH HENPOAOJDKUTEIbHOMY JEHCTBUIO Harpy3ku. JIByxJIMHEHHYyH Jauarpammy
(5.1.19) xak wHambojece TPOCTYIO  HCIOJB3YIOT JUIS  OINPEACICHHS  HampsKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSIHUS PACTSIHYTOro O€TOHA IpHU YHIpYyroi padbore cxaToro 6€ToHa.

5123 TIlpu pacuere pedopmManmii Kene300E€TOHHBIX JIIEMEHTOB [0  HEJIMHEHHOMN
neGOpMAaLMOHHOM MOAEN NpPU OTCYTCTBUM TPELUIMH JJs OINpPENeNeHUs HaIpsKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUSL B C)KATOM M PACTSAHYTOM OETOHE HMCIIONB3YIOT TPEXJIUHEHHYIO
JarpaMMy COCTOSTHHsI O€TOHA C y4ETOM HENpPOJODKUTEIBHOTO U MPOJOKUTENIHOTO IeHCTBUS
Harpy3kd. llpm Hanwmuum TpEeUMH s ONpeAeTCHUs HamnpsHKeHHO-Ie(OpPMHUPOBAHHOTO
COCTOSIHUSL C)KaTOro OETOHA MOMUMO YKa3aHHOMW BBIILIE JUarpaMMbl UCHOJb3YIOT Kak Haubosee
NPOCTYIO NIBYXJIMHEHHYIO IHarpaMMy COCTOSIHHSI OETOHa C YyYeTOM HENPOJOKUTENFHOTO M
IPOIOJDKUTEIBHOTO IEHCTBUS HATPY3KH.

5.1.24 Tlpu pacuere pacKpBITUS HOPMAIBHBIX TPEIIMH IO HETWHEWHOH nedopMarmoHHON
MOJIENIM JJIsi OTpeNieNIeHns] HalpsHKeHHO-Ie(pOPMHUPOBAHHOTO COCTOSIHMS B CXKaToM OeToHe
UCTIONB3YIOT ~JTUarpaMMbl  COCTOsiHWS, mpuBeneHHele B 5.1.18 m 5.1.19 ¢ yuerom
HEMpOJIOJDKUTENBHOTO JIeHCTBUsSL Harpy3ku. Ilpum sTom B KadecTBe Haumbosee MpOCTOM
UCTIONB3YIOT IBYXJIMHEWHYIO TUarpaMMy COCTOSIHHS OeTOHA.

5.1.25 BausiHue monepeMEeHHOIro 3aMOpaKUBaHMsS W OTTaMBaHHUA, a TaKXKe OTPHUIATENbHBIX
TeMneparyp Ha jae(opMalMOHHbIE XapaKTEpUCTUKM O€TOHa YYUTHIBAIOT KO3 (ULIHEHTOM
ycnoBuid pabotel Opt < 1,0. [ HaA3eMHBIX KOHCTPYKIMMH, IMOABEPraeMbIX aTMOC(HEpPHBIM
BO3JICUCTBUAM OKpPYXKAlOIEH Cpelbl INPU PACUETHOM TeMIlepaType Hapy»XHOTO BO3JyXa B
xonoaubiil nepuog Munyc 40 °C u Bble, npuHUMaOT Kodpdument i = 1,0. B octanbHbIX
cilydasix 3Ha4eHUs KodPPUIMEHTa bt IPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYEHUsI KOHCTPYKIIUH
Y YCJIIOBUM OKPYXAIOIIEH Cpeabl.

5.2 APMATYPA
Ioka3aTenu kayecTBa apMaTyphbl

5.2.1 Jlns apMupoBaHUs Ke1e300€TOHHBIX KOHCTPYKIMHA CIEAYyeT MPUMEHSTh OTBEYAIOIIYIO
Tpe6OBaHI/I$IM COOTBCTCTBYIOIIUX TIOCYJAPCTBCHHBLIX CTAaHAAPTOB MWW YTBCPXKICHHBIX B
YCTaHOBJICHHOM TMOPSIKE TEXHUYECKUX YCIOBUI apMaTypy CIEAYIOIINX BUJIOB:

- TOpSYEKATaHYI0 TJIaJKYI0 U TEepUOJAMYECKOTO MPOQus C IMOCTOSHHOM U IepeMeHHOU
BBICOTOM BBICTYIOB (COOTBETCTBEHHO KOJBIIEBOIN U CEPIIOBUAHBINA Mpoduib) auameTpom 6 - 40
MM;

- TEPMOMEXAHUYECKH YIIPOUYHEHHYIO IEPHOANYECKOTO MPOMIIS C TIOCTOSHHON U ITepeMEHHOMN
BBICOTOW BBICTYIOB (COOTBETCTBEHHO KOJIBIICBOM M CEPIIOBUIHBIN Mpoduis) nuamerpom 6 - 40
MM;

- XOJIOJHOI€(POPMUPOBAHHYIO TIEPHOTUYECKOTO PO THaMeTpoM 3 - 12 M.

5.2.2 OcHOBHBIM  TIOKa3aTeleM KayecTBa  apMaTrypbl, yCTAaHABIMBAEMBbIM  TIpU
MPOEKTUPOBAHUH, SBJISIETCS KJIACC apMaTyphbl 110 MPOYHOCTH HA PacTSKEHUE, 0003HAYAEMbIH:
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A - U1 TOpAYEKaTaHOW U TEPMOMEXaHNYECKU YITPOYHEHHOW apMaTyphl;

B - nns xonogHoaehopMupoBaHHOI apMaTypBhl.

Knaccsl apmarypbl MO IPOYHOCTM Ha pacTsbkeHue A u B oTBewaroT rapaHTHpOBaHHOMY
3HAYEHUIO TIpelena TeKydecTd (C OkKpyrieHuem) c oOecredeHHOCThi0 He wmeHee 0,95,
OIpeAEIIEMOMY 110 COOTBETCTBYIOIIIMM CTaHAApTaM.

Kpome TOro, B HEOOXOAMMBIX Cllydasx K apMaType MpeIbsBIAIOT TpeOOBaHUS IO
JIOTIOJIHUTEIbHBIM I10Ka3aTesIM KauyecTBa: CBAPUBAEMOCTh, IUIACTUYHOCTh, XJIAJAOCTOMKOCTh U
Ap.

5.2.3 Jlnsa xene300€TOHHBIX KOHCTPYKIIMA, TPOSKTUPYEMBIX B COOTBETCTBUU C TPEOOBAHUSAMU
Hactosero CBoa mpasui, CieyeT pelycMaTpuBaTh apMarypy:

- rajakyto kiaacca A240 (A-1);

- nepuoaudeckoro npoduist kiaaccoB A300 (A-Il), A400 (A-Ill, A400C), AS00 (A500C),
B500 (Bp-1, B500C).

B kadecTtBe apMaTyphl Kelne300€TOHHBIX KOHCTPYKIUH, yCTaHABIMBAEMOW IO pacyery,
CJIeIyeT MPEUMYIIECTBEHHO MPUMEHAITh apMaTypy mepuoandeckoro mpoduist kinaccoB A500 u
A400, a Taxxe apmarypy kiacca B500 B cBapubix ceTkax u Kapkacax. IIpu oGocHoBaHuu
HKOHOMUYECKON 11€1€CO00pa3sHOCTU JIOMYCKAaeTCs INPUMEHATh apMmaTypy Oosiee BBICOKHX
KJIACCOB.

5.2.4 Tlpu BBIOOpE BUIA W MApOK CTAIW IS apMaTypbl, YCTaHABIMBAEMOW IO pacyery, a
TakKe TMPOKATHBIX CTajell [UIs 3aKjiaJHbIX JAeTajedl cielyeT Y4UThIBaTh TeMIlepaTypHbIE
YCIIOBUS AKCIUTyaTalluM KOHCTPYKLUUN U XapaKTep UX HArpyKEHHUS.

B KOHCTpYKLHAX, KCILUTyaTUPYEMbIX MIPH CTATUYECKON HArpy3Ke B OTAIUITMBACMbIX 3AaHUSIX, a
TaK)K€ Ha OTKPBITOM BO3JyXE€ M B HEOTAIUIMBAEMbIX 3JAHUSX IPU PACUETHOM TeMIleparype
muHyc 40 °C u Bbllle, MOXKET ObITh MPUMEHEHA apMaTypa BCEX BbIIIEYKa3aHHBIX KJIAaCCOB, 3a
uckioyeHrueMm apmarypsl kiacca A300 mapku ctanu CrSnc (auamerpom 18 - 40 MM) U kiacca
A240 mapku cranu CT3KII, KOTOpBIE IPUMEHSIOT NIPU pacdeTHOU Temneparype muHyc 30 °C n
BBIIIIE.

[Tpu npyrux ycnoBMSIX SKCIUTyaTallMM KJIacC apMaTypbl M MapKy CTajd NPUHUMAIOT IO
CHEIHaJIbHBIM YKa3aHUSM.

[Tpy npoeKkTupOBaHNM aHKEPOBKHU apMaTypbl B OETOHE U COEAMHEHHI apMaTypbl BHAXJIECTKY
(Oe3 cBapkm) creAyeT yUYUTHIBATh XapaKTep MOBEPXHOCTH apMaTypBhl.

[Ipy TpPOEKTHUPOBAHMU CBApHBIX COEAMHEHMH apMaTypbl CIEAYyeT YYUTBIBATh CIOCOO
M3TOTOBJICHUS apMaTYpBHl.

5.2.5 JIns MOHTaXHBIX (TIOJBEMHBIX) TETEIh AJIEMEHTOB COOPHBIX >KENE300€TOHHBIX U
OETOHHBIX KOHCTPYKIMH ClelyeT MPUMEHSTh ropsueKaTaHylo apMaTypHYyIO cTalb kiacca A240
mapok Ct3cn u Cr3rc.

B ciyyae ecinm BO3MOKEH MOHTaX KOHCTPYKIUH IPU pacyETHOW 3UMHEN TeMITepaType HHXKE
Munyc 40 °C, 1 MOHTaXHBIX NIETENb HE I0MYCKAETCs MPUMEHATH cTalb Mapku Ct31ic.

HopMaTuBHBI€E 1 pacyeTHbIC 3HAYCHUS XAPAKTEPUCTHK apMaTyphblI
Hopmamuenvle snauenus npouHOCMHbIX XapaKmepucmux apmamypol

OCHOBHOM NPOYHOCTHOW XapaKTEPUCTHUKON apMarypsl SBISIETCS HOPMAaTHBHOE 3HA4YECHHE
CONPOTUBJIEHUS PACTSKEHUIO Rs,, NpUHMMaeMoe B 3aBUCHMOCTH OT Kjacca apMarypsl IO
tabnuue 95.7.

Taomnuma 5.7
. HopmaTHBHBIC 3HAYEHUS CONPOTUBIICHUS PACTSDKEHUIO R 1
HomuHanbHBIH AHaMeTp :
Apmatypa Kiacca ADMATVOLL. MM pacyeTHble 3HaU€HUsI COMPOTUBIICHUS PACTSKEHHIO JIJIS
PMATYpE, MPEJICIBHBIX COCTOSIHUN BTOPO# rpymiibl Ry er, MI1a
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
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o HOpMaTI/IBHI)Ie 3HAUCHUS COIPOTUBJICHUA PACTIKCHUIO RS nH
Homunanbabii AUaMETP '

Apwmarypa Kiacca ADMATVDBL MM pacueTHbIC 3HAYCHUS COMPOTUBIICHUS PACTSDKCHHIO IS
PMATypel, MPEICNBHBIX COCTOSIHUI BTOPOIt rpymnmsl R ger, MITa
B500 3-12 500

Pacuemmnvle 3nauenus NPOYHOCMHbLX XAPAKMEPUCMUK apmam)pbl

5.2.6 PacuerHble 3HAYCHHS CONPOTHBICHUS apMaTypbl PACTSKEHHIO Rs ONpenensioT o
dbopmye

2 (5.10)

rae gs - KoOQHUIUEHT HAEKHOCTH 110 apMaType, MPUHUMAEMBINA PaBHBIM:

JUTSL IPEJICITbHBIX COCTOSIHHIA TIEPBOM TPYIIITHI:

1,1 - nyst apmatypsl kitaccoB A240, A300 u A400;

1,15 - nns apmartypsl kaacca AS500;

1,2 - nns apmatypsl kiracca B500;

1,0 - 1 peaenbHBIX COCTOSIHHI BTOPOU TPYIIIIHL.

PacuerHple 3HAYCHHS CONPOTHRBIICHHUS apMaTypbl pacTsHKCHHIO Rs mpuBeacHsl (¢
OKPYTJICHHUEM) JIJISl TIPENIENIbHBIX COCTOSHUIA TIEPBOM TPyNIbl B Tabmuie 5.8, BTOpoi rpymsl - B
tabymue 5.7. [lpu sTom 3HadYeHHs Rs, A1 MpeIenbHBIX COCTOSHUN MEPBOM TPYIIIBI TPHHSITHI
paBHBIMU HAaUMEHBIINM KOHTPOJIUPYEMbIM 3HAYEHHIM 110 cooTBeTcTBYOmUM ['OCT.

PacuerHple 3HAYEHWS CONMPOTHBIICHUS apMaTypbl CXaTHIO Rg NPUHUMAIOT paBHBIMU
pacyeTHBIM 3HAYCHUSM COINPOTHUBIICHUS apMaTypbl pacTshKeHHIO Rs, HO He Ooliee 3HAYCHUH,
OTBeUarONMX JAeopManusM yKOpOUCHHUsT OETOHA, OKPYKAIOMIETO CXKATYH apMarypy: IMpU
KPaTKOBPEMEHHOM JeHCTBUM Harpy3ku - He Oonee 400 MIla, mpu mnutensHOM AeWCTBUU
Harpy3ku - He Oosee 500 MIla. Jlna apmatypel kinacca B500 rpaHuuHble 3HAYSHUS
COTPOTHUBIIEHUSI CXKATHUIO TMPUHUMAIOTCSI ¢ KodduIMeHTOM ycinoBHil paboTel, paBHBIM 0,9
(tabmuma 5.8).

Taonuma 5.8
PacyerHble 3HAUCHUSI CONPOTUBIICHHUS aPMATYPBI JUTS IPEACIBHBIX COCTOSHUI MEPBOM IPYIIIILL,
MIla
ApMaTtypa KiaccoB
PacTSHKESHHIO
= = v cxaTuio Ry
POJOJIEHON Ry MIOTIEPEYHOH (XOMYTOB M OTOTHYTHIX CTepxkHEN) Rgy
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 435(400)
B500 415 300 415(360)

IIpumeuanue - 3HaueHus Ry B CKOOKaX MCMOJB3YIOT TOJBKO MPH pacdeTe Ha KPaTKOBPEMEHHOE JICHCTBIE
Harpy3KH.

5.27 B HeoOXOOUMBIX CIIy4asX pacueTHble 3HAYCHHsS] TPOYHOCTHBIX XapPaKTEPHUCTUK
apMaTypbl YMHOXXAIOT Ha KOA()(PHUITMEHTHI yCIOBUU PAOOTHI )4, YUUTHIBAIOIINE OCOOCHHOCTH
paboThl apMaTyphbl B KOHCTPYKIIUH.

PacuerHble 3HAY€HHSI CONMPOTUBIEHUS MONEPEUYHOM apMaTypbl (XOMYTOB U OTOTHYTBIX
cTepxHell) Ry CHIKAIOT MO CpaBHEHUIO ¢ Rs myTeM yMHOXKEHUS Ha KO3(QQUIMEHT YCIOBUMI
pabotsl gg = 0,8, HO mpuHUMaroT He Oonee 300 MIla. PacuetHbie 3HaueHUs Rgy (C OKpyTIICHUEM)
MpUBEJICHBI B TabuIe 5.8.

Heghopmayuonnvle xapaxmepucmuku apmamypbl

5.2.8 OcHoBHBIMH JIe(hOpPMAITMOHHBIMH XapaKTEPUCTUKAMH apMaTyPhl SBJISTFOTCS 3HAYCHHUS:
- OTHOCHUTEJBHBIX JeQOopMaluil yUIMHEHHUS apMaTyphl &g IPU JOCTHKEHUH HANPSDKEHUSIMU
pac4YeTHOro COnpoTHUBICHHS Rs;
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- MOJYJIsL YIPYTrOCTH apMatypsl Es.
5.2.9 3HaueHus OTHOCUTENBHBIX AeopMalii apMaTyphl &y ONPENEISIIOT KaK yIpyrue mpu
3HAUEHUU COIPOTUBIIEHUS apMaTyphl Rg

g, (5.11)

5.2.10 3nayeHuss MoOIyas YHOPYroCTH apMmarypel Es NpUHUMAOT OAMHAKOBBIMU MpU
pacTsHKEHUU U CKaThH B paBHbIMU Es = 2,0 10° MI]a.

Huazpammul cocmoanus apmamypui

5.2.11 Ilpu pacuere ke1e300€TOHHBIX 3JIEMEHTOB 10 HEJTMHEHHOH AehOpMaIIMOHHON MOJIEIH
B KAauecTBE  pAaCUYCTHOM  JAWarpaMMbl  COCTOSHHUS  (IeOpMHUPOBAaHHS)  apMaryphl,
YCTAaHABJIMBAIOUICH CBSI3b MEXKIY HANPSHKCHUSMHU [Js U OTHOCHUTEIILHBIMHU JIe(OPMAIUIMHU &
apMaTypsl, IPUHAMAIOT JIBYXJIMHEHHYIO AUarpaMmy (PUCYHOK 5.2).

JlmarpamMmbl COCTOSTHUSI apMaTyphI IPU PACTSHKCHUH U CKATUW TPUHUMAIOT OJIMHAKOBBIMHU.

4%

l

™, arcigE, ; £
i | -
Epﬂ' E:.E
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Pucynox 5.2 - JluarpaMma coCTOSTHUS pacTSHYTON apMaTyphl

5.2.12 Hampsokenust B apmarype [Js OmpenensitoT B 3aBUCUMOCTH OT OTHOCHTEIbHBIX
nedopMaIuii €s COTJIacHO JUarpaMMe COCTOSHUS apMaTyPhI IO (hopMyITaMm:
mpu 0 < & < &

os = & Eg; (5.12)
P &p < €5 < &
o5 = Rs. (5.13)

3HaueHus &, Es u Ry mpuaumaror cormacuo 5.2.9, 5.2.10 u 5.2.6. 3HaueHUss OTHOCUTEIHHON
nedopMaIuu &, npuHUMaroT paBasiMu 0,025.

6 PACUET DJIEMEHTOB BEETOHHBIX 1 ’KEJE30BETOHHBIX KOHCTPYKIIAM
MO NPEJEJbHBIM COCTOSHUAM NEPBOU I'PYIIIBI

6.1 PACYHET BETOHHBIX 9JIEMEHTOB 110 ITIPOYHOCTH

O01mme MoJ10KeHUs

6.1.1 beroHHBIC AJIEMEHTH PACCUMTHIBAIOT IO MPOYHOCTH HA JACHCTBHE TMPOIOJIbHBIX
CXKHMAroImux Cuill, I/I3I‘I/I6aIOH_[I/IX MOMCHTOB H IOINICPCUYHBIX CHUJI, 4 TAKKC HAa MCCTHOC CXKATUC.

6.1.2 Pacder mo mpoYyHOCTH OETOHHBIX JEMEHTOB IMPHU ACHCTBUU MPOIOJIBHONW CKUMAFOIICH
CHUIJIbI (BHGHGHTpCHHOC C)KaTI/Ie) )41 I/IBFI/IGaIOH_[eFO MOMCHTA CJICAYCT NPOU3BOIUTL JIA CC‘ICHI/If/'I,
HOPMAaJIBHBIX K UX MPOJIOIBHOM OCH.
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Pacuer GETOHHBIX 3J1€MEHTOB NMPSMOYTOJIBHOT0, TABPOBOT'O CEUYEHUI NpU JCHCTBUU YCHUIIUN B
IUIOCKOCTH CUMMETPHUU HOPMAJIBHOTO CEYEHUS MPOU3BOJAT MO MPECIIbHBIM YCHIIUSAM COTJIACHO
6.1.7 - 6.1.12. B ocrampHbIX CcIOy4asx pacueT IPOU3BOASAT Ha OCHOBE HEIMHEHHOMN
nedhopmarmoHHo Mozenu coryacHo 6.2.21 - 6.2.31, npuHMMas B PacUETHBIX 3aBUCUMOCTSIX
IUIOINAAb apMaTypbl PaBHOU HYJIIO.

6.1.3 beroHHbIE BJEMEHTHI B 3aBUCUMOCTH OT YCJIOBHM WX pabOThl W TpeOOBaHMIA,
OPEIbABISEMBIX K HUM, PAaCCUMTHIBAIOT MO TMPENEIbHBIM YCHIIMAM 0e3 ydeTa WM C y4eTOM
COIMPOTHUBIICHUSI OETOHA PACTIHYTOMN 30HBI.

be3 ydera compoTtuBieHHs OeTOHA pacTSHYTOH 30HBI (pHCyHOK 6.1) mpou3BOAsST pacuer
BHEILIEHTPEHHO CKaThIX DSJIEMEHTOB, yKa3aHHbIX B 4.1.2, @, mpuHHMMas, 4YTO JOCTH)KEHUE
IPEJEeNBbHOTO COCTOSHHS XapakTepU3yeTcsl paspylieHHeM cxkaToro OertoHa. CompoTuBieHHe
OeToHa CXKAaTUIO TPU pacyere [0 MpeleibHbIM YCWIHAM YCJIOBHO IPEICTaBISIOT
HANpsOKCHUSIMH, PaBHBIMH Rp, paBHOMEpHO paclpeieleHHBIMH II0 YacTH CXKATOH 30HBI
(YCIOBHO# CKaToOM 30HBI) C IEHTPOM TSKECTH, COBIAJAIOIIMM C TOYKOW MPUIOKCHHUS
npo10JbHOM crbl (6.1.9).

C yderoMm compoTHBIEHUSI OETOHA PACTSIHYTOW 30HBI (PUCYHOK 6.2) MPOU3BOAAT pacuer
AIIEMEHTOB, YKa3aHHBIX B 4.1.2, 6, a TaKKe JIEMEHTOB, B KOTOPBIX HE JOMYCKAIOTCS TPEIIUHBI IO
YCIOBUSIM JKCIUTyaTalluu KOHCTpyKiui. Ilpu sTom mpu pacuere mo mpefelbHbIM YCHIUSM
NPUHUMAIOT, YTO MPEJEIBHOE COCTOSHUE XapaKTePH3yeTCsl JOCTIKEHUEM TMPEIEIbHBIX YCHINT
B O€TOHE PAacTAHYTOH 30HBI, ONPEALIIEMbIX B MPEANOI0KEHUHN ypyroil pabotsl O6erona (6.1.9,
6.1.10, 6.1.12).
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Pucynox 6.1 - Cxema yCWInii 1 31I0pa HAIPSKEHUN B CEUEHUN, HOPMAJIBHOM K IIPOAOJIBHON
OCH BHEILIEHTPEHHO CKAaTOro OETOHHOT'O 2JIEMEHTA, PACCUUTHIBAEMOTO 10 IPOYHOCTH O€3 yueTa
COIIPOTHUBIIEHUS O€TOHA PACTAHYTOM 30HBI
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Pucynok 6.2 - Cxema ycuimil 1 31i0pa HANps>)KEHUH B CEYEHUH, HOPMAJIBHOM K IPOAOJIBHOM
ocH M3rHOaeMoro (BHEIICHTPEHHO CKATOr0) OETOHHOTO JIEMEHTa, PACCYUTHIBAEMOTO 10
MIPOYHOCTH C YYETOM COMPOTUBIICHHUS OETOHA PACTSHYTOW 30HBI

6.1.4 Pacuer 1mo mNPOYHOCTH OETOHHBIX OJJIEMEHTOB NpPU JEHCTBUM MOMEPEYHBIX CHII
IOPOM3BOJAT U3 YCIOBMS, 10 KOTOPOMY CyMMa COOTHOUIEHHH IJIABHOI'O pacTATHBAIOILEro

[ % ]
HaANpsDKEHUS K PACYETHOMY CONPOTHUBJIEHHIO OETOHA OCEBOMY PACTSKEHUIO %5 } u rnasroro

%]
C)KMMAIOIIETO HANPSHKEHHS K PaCueTHOMY COTIPOTHBIICHHUIO OETOHA OCEBOMY CIKATHIO B | e
J0JIKHa npeBbimaTh 1,0.

6.1.5 PacueT o npoYHOCTH OETOHHBIX JIEMEHTOB Ha JAEWCTBUE MECTHOM HAarpy3ku (MECTHOE
C)KaTHe) MPOU3BOIAT COTIIACHO yKa3zaHusM 6.2.42 - 6.2.44.

6.1.6 B GeTOHHBIX 2J71€MEHTax B CIy4asx, yKa3aHHBIX B 8.3.5, He00OX0AUMO MpeayCMaTpPUBATh

KOHCTPYKTUBHYIO apMarypy.

Pacuer BHEHECHTPEHHO CKATBIX 3JIEMEHTOB 110 MPEACJIbHBIM YCHJIUAM

6.1.7 Ilpu pacueTe BHEIEHTPEHHO C)KAaThIX OCTOHHBIX DJJIEMEHTOB CIIEAYET YYUTHIBAThH
CIIy4alHbIl HayaJIbHBI DKCLEHTPUCUTET €y IPOJNOJIBHOM CHIIBIL, OINpPEAEISEMBI COIIACHO
yKazaHusMm 4.2.6.

Iy

6.1.8 TIpu rubGKOCTH 3IeMEHTOB ! > 14 HEOOXOAUMO yUUTHIBATH BIHMSHHE HA MX HECYIYIO
CIIOCOOHOCTH MPOTHOOB ITyTEM YMHOXKEHHs 3HA4eHHH ey Ha KodpduuueHt h, onpenensembrit
cormacHo 6.1.11.

6.1.9 PacueTr BHELEHTPEHHO CXKATbIX OCTOHHBIX AJIEMEHTOB IIPH PACMOJIOKEHUU NMPOJOTBHON
C)KAMAIOIIEH CHIIBI B TIpeiesiaX MOMEPEYHOTO0 CEUCHHS DIIEMEHTA TIPOU3BOIAT U3 YCIOBHUS

N < RpA, (6.1)

rae Ap - TIoHaab CXKaTod 30HBI O€TOHA, ompenessemMas U3 YCJIOBHs, YTO €€ IEHTP TSHKECTU
COBIMAJIaeT C TOYKOW MpHIIOKEHUs mpoaoibHoi cuibl N (¢ yueTrom mporuba). J[ns s1eMeHTOB
MPSIMOYTOJIBHOTO CEUEHUs

4, - b 1- 207
" (62)
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JomyckaeTcsi pacueT BHEIEHTPEHHO CXAThIX 3JIEMEHTOB MPSMOYTOJBHOIO CEUYEHUs MpHU
9KCIEHTPUCHUTETE MPOAONIBbHOM critbl €, < h/30 u lg < 20h mpou3BoANTE U3 YCIOBHS

N O gRbA, (6.3)

rze A - mionaas NoNepeYHoOro CEYCHUs IIEMEHTA;

J - K03 PHUIMEHT, MPUHUMAEMBIN MPH UITHTEILHOM [ACHCTBUU Harpy3ku mo tadmune 6.1 B

by
3aBHCHMOCTH OT TUOKOCTH # 3JIEMEHTa, IIPU KPATKOBPEMEHHOM JCHCTBMU HArPy3KU 3HAUYCHUS
@ OTIPEACTISIOT 110 JIMHEHHOMY 3aKOHY, TPHHAMAs
fy by
j=09npu 2 =10uj=0,85npu # =20;
lp - pacueTHas IMHA BJIEMEHTa, ONpeaessieMas Kak JUIs )KelIe300€TOHHBIX 3JIEMEHTOB.

Tadbnuna 6.1
I,/h 6 10 15 20
[ 0,92 0,9 0,8 0,6

BHelileHTpeHHO caThle OETOHHBIE OJJIEMEHTHI, B KOTOPBIX TMOSBICHHE TPEUIMH HE
JIOITYCKAETCs 0 yCIOBUSAM IKCILTyaTallii, HE3aBUCUMO OT pacyera u3 ycyoBus (6.1) moimKHBI
OBITH IPOBEPEHBI C YUETOM COMPOTUBIICHHS O€TOHA PACTAHYTON 30HBI U3 YCIOBUS

e Fmd
ée v, — 1
et (6.4)
JI71st DIIEMEHTOB TIPSAMOYTOJIBHOTO ceueHus yciaoBue (6.4) uMeer BHT
N < _Bybl
e, 1
h . (6.5)

B opmyax (6.4) u (6.5):

Yt - PAaCCTOSIHUE OT IIEHTpPA TSHKECTH CEUEHHS AJIEMEHTa 0 HanboJiee pacTsIHyTOro BOJIOKHA;

h - koaddunment, onpenensemsiii cornacHo ykazauusm 6.1.11.

6.1.10 Pacuer BHEIEHTPEHHO CXATbIX DSJEMEHTOB TIPH PACIIOIOKEHUH MPOJOIBHON
CKMMAIOIIeH CUIIBI 3a TpeJieslaMi MOMEPEYHOro CEUYEHUsS FJIEMEHTa NMPOU3BOJIAT M3 YCIOBUH
(6.4) u (6.5).

6.1.11 3nauenwe kod(pduuuenta h, yYWUTHIBAIOIIETO BIWSHHE MNPOrHda Ha 3HAYCHUE
HKCIIEHTPHCUTETA MIPOAOJIEHON CUITBI €p, OTIPEIEIISIIOT 1O hopMyIe

ol
1=
N | (6.6)
rac Ncr - YCJIOBHAs KpUTHUUCCKAs CUJjia, onpeacirsieMas 1o (bopMlee
2
N, = @
g (6.7)

rae D - KecTKOCTh 3leMeHTa, ompenensieMas Kak IS JKEIe300€TOHHBIX AJIEMEHTOB, HO 0Oe€3
ydeTa apMarypsl coryiacHo 6.2.16.

Pacuer n3ru6aeMbIx 3J1€MEHTOB 110 NnpeacjJbHbIM YCHIUAM

6.1.12 Pacuet n3ru6aemMbix OETOHHBIX JIEMEHTOB CIIEAYET MPOU3BOIAMUTD U3 YCIOBUS
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M < My, (6.8)

rae My - npeaenbHbIN W3rHOAIONIMA MOMEHT, KOTOPBIH MOXKET OBITh BOCIPHUHST CCUCHHEM
aneMeHTa. 3HaueHue My ompeaenstor mo gpopmyie

Muit = RotW, (6-9)

rae W - MOMEHT CONPOTUBIICHUS CEUEHUS JIsl KpalfHEro pacTsHyTOro BOJOKHA.
J171s 571eMEHTOB MPSAMOYTOJILHOTO CEUEHUS

_ b
6 . (6.10)
6.2 PACYET KEJIE30BETOHHBIX DJIEMEHTOB I10 IPOYHOCTH

W

O01He moJ10KeHus

6.2.1 JKene3006eTOHHBIEC AJIEMEHTHI PACCUYUTHIBAIOT 10 MPOYHOCTH HA JEUCTBHE M3THOAIONINX
MOMEHTOB, ITPOJIOJIBHBIX CHJI, TIONEPEYHBIX CUJI, KPYTSIIUX MOMEHTOB M Ha MECTHOE JCHCTBHUE
Harpy3Kku (MECTHOE C)KaTue, MPOJIaBIUBAHUE).

Pacuer no MPOYHOCTH JKeJ1e300€TOHHBIX 3JIEMEHTOB Ha JeicTBHE n3ru6amnmx MOMCHTOB
H NPOTOJbHBIX CHJI

Obuwue nonodicenus

6.2.2 Pacyer mo NIPOYHOCTH >KEJIE300€TOHHBIX JJIEMEHTOB IPU JEHCTBUM HM3THOAFOITHX
MOMEHTOB Y TIPOJIOJBHBIX CHJT (BHEIIEHTPEHHOE CIKATHE WIIH PACTSKEHUE) CIISyeT MPOU3BOIUTh
JUJISL CEYEHUM, HOPMAJIBHBIX K MX MPOJI0JIBHON OCH.

Pacyer mo NpPOYHOCTHM HOpPMAaJbHBIX CEUYCHHH IKENe300€TOHHBIX JIEMEHTOB CIEAyeT
MIPOM3BOIUTH HA OCHOBE HEJIMHEWHOH JTehopMaimOHHONW Moienu coriacHo 6.2.21 - 6.2.31.

JomyckaeTcss pacdeT kelne300€TOHHBIX JJIEMEHTOB MPSMOYTOJBHOTO, TaBPOBOTO U
JIBYTaBPOBOT'O CEUEHUI C apMaTypO, PacIoOKeHHON Y MePICHIUKYIISPHBIX JIOCKOCTH U3ruba
rpaHeil SJIeMeHTa, MpU JEHCTBUU YCHIMNA B MJIOCKOCTH CHUMMETPHUH HOPMANbHBIX CEUYCHUU
MIPOU3BOIUTH HA OCHOBE MIPEIEIbHBIX YCHIINN cortacHo 6.2.5 - 6.2.17.

6.2.3 [Ipu pacuere BHELIEHTPEHHO CXKATBIX AJIEMEHTOB CJIEIYeT YYUTHIBATH BIUSHUE MPOTHOA
HA WX HECYINyl0 CIOCOOHOCTh, KaK TMpaBWIO, IIyTeM pacdyera KOHCTPYKIUH II0
nedhOpMUPOBAHHOM cCXeMe.

JlormyckaeTcsi MPOU3BOJINUTE PACYET KOHCTPYKIIUN 1O HelxeOpMHPOBAHHON CXEME, YIUTHIBAs

Iy

npu rubkocTH ! > 14 BiaMsHue mporuba dJIEMEHTa Ha €ro HMPOYHOCTh, MyTEM YMHOKEHHS
HAYaJIbHOTO JKCIEHTPUCUTETA €y Ha KOIPGUIMEHT [], ompenensieMblii COTJIACHO YKa3aHHUsIM
6.2.16.

6.2.4 Jlna >xene300€TOHHBIX JJEMEHTOB, Y KOTOPBIX MpPEIeIbHOE YCHIUE MO MPOYHOCTH
OKa3bIBACTCSI MEHBIIIE MPEJETHHOTO yCHIHs TT0 oOpa3zoBanuio TpenuH (7.2.5 - 7.2.11), nnomaas
CEUCHHUs TMPOJOJBHON pPACTIHYTOW apMaTyphl JOJDKHA OBITh YBEIMUYEHA IO CPAaBHEHUIO C
TpeOyeMol W3 pacueTa MO NPOYHOCTH HE MeHee 4YeM Ha 15 % WM COOTBETCTBOBATh
peIeTbHOMY YCHIIHIO TI0 00pa30BaHUIO TPEIIHH.

Pacuem no npoYHOCMU HOPMATbHbLX ceuerutl no npe()eﬂbelM YCuiusim

6.2.5 [lpenenpHbIC yCWINS B CEYCHUU, HOPMATBLHOM K MPOJOJIBLHOW OCH AJIEMEHTA, CIEIyeT
OTIPENENATh UCXOIS U3 CIEAYIOMINX MPEIMTOCHUTOK:

- COTIPOTHBJICHHE OETOHA PACTSHKCHHUIO PUHUMAIOT PaBHBIM HYITIO;

- CONMPOTHBJICHWE OETOHAa CXKATUIO TPEACTABISICTCS HANPSHKCHUSMHU, pPaBHBIMH R, u
PaBHOMEPHO pacmpeeIeHHBIMHU 10 CKaTOH 30He OETOHA;

- nedopmanuu (HAMPsHKEHUSI) B apMaType ONPEACNISIOT B 3aBUCHMOCTH OT BBICOTHI CHKATOU
30HBI OETOHA;
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- pacTAruBalOIIME HANpsDKEHHsT B apMarype MPHHUMAIOT He 0Oojee  pacueTHOro
CONPOTHUBIICHUS PACTSHKEHHIO Rg;

- CKMMAIOIIME HAIMPSDKEHHUS] B apMaType MPUHUMAIOT He 0oJjiee pacueTHOTO COMPOTHBICHUS
cxaturo R,

6.2.6 Pacuer mo npoYHOCTH HOPMAJIBLHBIX CEUEHUH CJEIyeT MPOU3BOJAUTH B 3aBUCUMOCTH OT

5 _ &

COOTHOULICHUSI MEX1y 3HAYCHWEM OTHOCHTEIBbHOW BBICOTHI CXKAaTOW 30HBI OeTOHA A
OnpenensieMblM M3 COOTBETCTBYIOIIMX YCIOBHMI paBHOBECHS, W 3HAUCHHEM TPaHUYHON
OTHOCHUTEJIBHOW BBICOTHI C)KAaTOM 30HBI R, NMPH KOTOPOM IMPEAEIbHOE COCTOSHUE 3JIEMEHTa
HACTYMaeT OJHOBPEMEHHO C JOCTI)KEHHEM B DPACTIHYTOW apMmarype HalpsOHKeHHS, PaBHOTO
pacyeTHOMY CONPOTHUBIICHHIO Rs.

6.2.7 3HaueHme Xg ONMpPEAesaIoT o Gopmyre

g = xp 03
o= CE =
-’EQD 1+ E.s,s.i'
Spalt (6.11)
/1€ €5¢ - OTHOCUTENbHAS feopMalvsl PACTAHYTON apMaTyphl PU HAMPSHKEHUSX, PAaBHBIX Rg
= R‘s
Es el 7
5 (6.12)
€pult - OTHOCHTENbHAs aedopMamus CXKAToro OCTOHA TPU HANPSDKEHUSAX, PaBHBIX Rp,

npuHuMaeMas pasHoi 0,0035.

6.2.8 Ilpu pacuere BHEIECHTPEHHO CXKATHIX J>KEIE300€TOHHBIX 3JIEMEHTOB B HAYaJIbHOM
HKCIEHTPUCUTETE NPUIOKEHUS TPOJOJBHOW CHIIBI €y CJIEIyeT Y4YUTHIBaTh CIIydalHbIN
AKCLUEHTPUCUTET €, TPUHUMAEMBIH 110 yKa3aHusIM 4.2.6.

Pacuem M32Ll6a€Mle IIeMEHMOo6
629 Pacuet o IMPOYHOCTH CEeUYEeHUN I/I3FI/I6aeMBIX 3JICMCHTOB MMPOU3BOJAT U3 YCIIOBUA
M< My, (6.13)

rae M, - TpenenbHbI W3TUOAIONIM MOMEHT, KOTOPBIH MOXET OBITh BOCIPHHSIT CEYEHHUEM
DJIEMEHTA.
6.2.10 3Hauenue M, A U3rHOAEMBIX AIIEMEHTOB MPSMOYTOJIBHOTO cedeHHs (PHCYHOK 6.3)

X
npu g B &R OIIpeneNsioT 1o popmysie

Muit = Rpbx (hg - 0,5%) + RscAlls(hg - @), (6.14)

IIPU 3TOM BBICOTY C3KaTOM 30HBI X OIPEIENSIOT 110 popmyJie

, = RA-R A
Bb (6.15)
6.2.11 3nauenme My TSI WU3ruOAeMbBIX 3JIEMEHTOB, HMMEIOIINX IIOJKY B CXKAaTOW 30HE
g=2X

ki

(TaBpOBBIE M JIBYTaBPOBBLIC CEUCHHUS), TPH 2 < SR ONpEneNsiioT B 3aBHCHMOCTH OT

HOJIOKEHUS TPAaHMILIbI CKATOM 30HBIL:
a) eclIi TPaHULA IPOXOIUT B MOJIKE (PUCYHOK 6.4), T.€. COOMI0JaeTcsl yCIoBUe

RSAS S Rbb /thf + RscAms, (6.16)

3HayeHue My, onpeaenstoT o 6.2.10 kak st IPSIMOYTOJIBbHOTO CeueHus upuHOi bllf,
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0) ecnu rpaHUIla TPOXOTUT B pedpe (pucyHok 6.4, 6), T.e. ycnosue (6.16) He coOnromaercs,
3HaueHue My, orpenesiroT mo Gpopmyiie

Muit = Robx(ho - 0,5%) + Ro(b ¢ - b)h #(ho - 0,5h f) + RecA%(h - ), (6.17)
MIPH 3TOM BBICOTY CXKATOM 30HBI OETOHA X ONPEACIAIOT Mo (popmyiie
_RA R A Ry (b, - )}
b . (6.18)

X
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Pucynok 6.3 - Cxema yCWINH U 311I0pa HANPSYKEHUN B CEUEHUHU, HOPMAJILHOM K IIPOJIOJIBHON
0CH M3ru0aeMoro Kene300eTOHHOTO 3JIEMEHTA, [IPU €T0 pacueTe M0 MPOYHOCTH
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Pucynok 6.4 - Tlonoxxenre rpaHuIlbl CKaTOM 30HBI B CEYCHUH U3rH0AEMOro jKeJ1e300€TOHHOTO

QJICMCHTA



6.2.12 3nauenue b f, BBomuMoe B pacueT, IPUHUMAIOT U3 YCIOBUS, YTO IIMPHHA CBECA MOJIKU
B K&JKILYI0 CTOPOHY OT pebpa T0IKHA ObITh He Gonee /g poitera snemMenTa 1 He Goee:

a) IIpU HATHYKK TonepedHbix pebep mwim npu hili > 0,1 h - Y/, paccrosus B cBety Mexmy
NPOJIOJIBHBIMU peOpamu;

0) Mpu OTCYTCTBHH TOIEPEYHBIX pedep (WM MPU PACCTOSHHUAX MEXKIY HUMHU OOJBIIUX, YEM
paccTosiHUS MEKIY Mpo1oibHbIMU pedpamu) u h(lf < 0,1h - 6h%;

B) IIPH KOHCOJIBHBIX CBECAX TOJIKH:

npu h$>0,1h - 6h%;

npu 0,05h <h%<0,1h-3h%;

npu h$ < 0,05h - cBechbI HE YUHUTHIBAIOT.

6.2.13 Ilpu pacuere Mo NPOYHOCTH H3rHOAEMBIX 3JIEMEHTOB PEKOMEHIYETCS COON0IaTh
ycnoue x < &rh.

B ciydae korma mo KOHCTPYKTHBHBIM COOOpPa)XCHHMSIM WJIM M3 pacdera 10 MpeaesibHbIM
COCTOSIHUSIM BTOPOW TPYIIBI IUIOMIAAh PACTSHYTOH apMaTypbl HpuHATA OOJNBIIEH, YeM 3TO
Tpebyercs st coOmoeHus yeiaoBust X < &rhp, MomyckaeTcst mpeaebHblil H3THOAIOIINIT MOMEHT
Muit onpenensats o ¢opmynam (6.14) nnm (6.17), moacTaBiisis B HUX 3HAUCHHS BBICOTHI CXKATOM
30HBI X = Xgho.

6.2.14 ITpu cummeTpudHOM apMmupoBaHuu, koraa RA = RscAlls, 3HaueHne My; onipeaensroT
o popmyre

Muit = RsAs(h, - all). (6.19)
Ecnu BeiuncnenHas 6e3 ydera cxaroit apmatypsl (Alls = 0) BbicoTa cxaToil 30HbI X < 2a, B
x
¢opmyiy (6.19) moACTaBIAIOT BMECTO @ 3HAUYEHHE < .
Pacuem eneyenmpenno corcamoix snemenmos

6.2.15 Pacuer mo IMPOYHOCTU MPAMOYT'OJIBHBIX CEeUYCHUI BHCHCHTPCHHO CXKATLIX 3JICMCHTOB
IMPOU3BOIAT U3 YCIIOBUA

Ne < Robx (ho - 0,5x) + Rec A% (h, - &), (6.20)

T/I€ e - paCCTOSIHUE OT TOUKH MPUIOKEeHUs cuiibl N 10 IIEHTpa TSHXKECTH CEUSHUS pacTAHYTON WK
HauMeHee CKaTo (MpU MOJHOCTHIO CKaTOM CEYEHHH 3JIEMEHTA) apMaTyphl, paBHOE:

h —a'

=)

e=eh+ =2

3neck 77 - k03D PUIMEHT, YUNTHIBAIOIINNA BIMSIHUE MPOIOJIBHOTO U3rnba (mporuba) sneMeHTa
Ha ero HEeCYIYI0 CIOCOOHOCTh U OmpeesieMblii cornacHo 6.2.16.
BricoTy cxaToi 30HBI X ONPEIETSIOT:

x
a) npu & = h < ¢r (pucyHok 6.5) o hopmyiie
N + R.SAZ B Rﬁﬂ ﬂ.:
X = R ; (6.21)

X

0) npu & = LIS Xg 110 (hopmyme
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N + R.ﬁﬂﬁ ﬂ - R.ﬁcﬂ;
T CR
Ryb+ DR A
X = 1= (6.22)

6.2.16 3nauyenue kodpdUIMEHTa 77 MPU pacdyeTe KOHCTPYKUUH MO HeAePOpMHUPOBAHHON
CXEeMe OIPEIEIISIOT o hopMyIIe

1
¥
n= Ve (6.23)
rae Ner - yeloBHAsI KpUTHUECKas CHIIa, ompeesnsieMas 1mo gopmyiie
T
52
Nege= 0 (6.24)

rae D - kecTKOCTh Kene300€TOHHOr0 DIIEMEHTA;
lp - pacueTHas aaKMHA SIIEMEHTA, onpeeseMas coriacHo 6.2.18.
Homyckaercs 3nadenune D onpenensats o Gpopmysie

D = koEpl + keEsls, (6.25)

rae Ep, Es - Monynu ynpyroctu cooTBETCTBEHHO OE€TOHA U apMaTyphl;
I, Is - MOMEHTBI MHEPLUH IUIOIIAJIEH CeYeHUs: COOTBETCTBEHHO OeTOHAa M BCeil MpPO0JIbHON
apMaTypbl OTHOCUTEIBHO LIEHTPA TSKECTH NONEPEYHOT0 CEUECHHMSI DIIEMEHTA;

0,15
= 70343, .

ks=0,7;

Ji - K03 PUIIHUEHT, YIUTHIBAIOIINI BIUSHUE JUTUTSIILHOCTH ICHCTBHS HATPY3KH

M1, M); - MOMEHTBI OTHOCHUTEJIPHO IIEHTpa HanboJiee PAaCTSIHYTOTO WM HaMMEHEE CKATOTO
(IpU LIETTUKOM CXXATOM CEUEHHH) CTEpPXKHS apMaTypbl COOTBETCTBEHHO OT JCHCTBHSI TMOJHOM
Hal"py?,KI/I u 0T }IeﬁCTBHH IIOCTOSIHHBIX U JJIUTCIIBbHBIX H&prBOK;

2 A

d. - OTHOCHTENBHOE 3HAYEHME DKCUEHTPHCUTETA MPOAOJIBLHOM cuibl # , rhoe € = 4V,
npuHuMaemMoe He mexee 0,15.

JlomyckaeTcsi yMeHbIIATh 3HaUeHHE KOd(pUIlneHTa 77 ¢ yueTOM pacrpeeseHus n3ruOaromx
MOMEHTOB IO JJMHE 3JIeMEHTa, XapakTepa ero aeOopMUPOBAHUS W BIHUSHUSA MPOTHOOB Ha
3HaYeHHE M3rHOaroIlero MOMEHTa B PACYETHOM CEUYEHUHU ITyTeM pacyeTa KOHCTPYKLUUHU Kak
YIPYrO¥ CHCTEMBL.
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Pucynox 6.5 - Cxema ycwinii 1 3110pa HapsKEHUH B CEUEHUH, HOPMAJIBHOM K IPOI0JIbHON
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6.2.17 Pacyer mo npoyHOCTH NPSAMOYTOJIbHBIX CEYCHUH BHELEHTPEHHO CXKATBIX 3JIEMEHTOB C
apMaTypol, pacroyioKeHHON y MPOTUBOIMOJIOXKHBIX B MJIOCKOCTU M3rM0a CTOPOH CEUYSHUS, MpHU

A I

SKCLEHTPUCHTETE MPOIOIBHOM cuitbl eg < 30 u rubkoctr # < 20 nomyckaeTcst IPOU3BOIUTH U3
YCIIOBHS

N < Ny, (6.26)

rae Nyt - mpenenbHOEe 3HAYEHUE TPOJOJIBHOM CHIIBI, KOTOPYIO MOXET BOCIHPHUHSATH JJIEMEHT,
ompenensieMoe o popmyiie

Nui = j(RbA + RscAs tot. (6-27)

3nech As tot - IIIIOIIAAb BCEW POJOIBHON apMaTyphl B CEUEHHH DJIEMEHTA;
J - K03 PUIMECHT, TPUHUMACMBII TPU JUTUTEIBHOM JICHCTBUU HArpy3ku 1o tabswuie 6.2 B

3aBUCHMOCTH OT T'MOKOCTH QJICMCHTA, IIpU KPATKOBPEMCHHOM ﬂeﬁCTBHH HAarpy3ku 3Ha4CHUA @
by l

ONPENENIAIOT MO JIMHEHHOMY 3aKOHY, TpuHuMast @ = 0,9 npu # =10wu j=0,85 npu # = 20.
Tabnuma 6.2

lo/h 6 10 15 20

) 0,92 0,9 0,83 07

6.2.18 PacuerHyro uMHY lp BHCIIEHTPEHHO C)KATOTO DJIEMEHTA OIPEACIIAIOT Kak s
2JIEMEHTOB PaMHON KOHCTPYKIIMU C YY€TOM e¢ JAe(OpMUPOBAHHOIO COCTOSIHUS MpH HauboJiee
HEBBITOJIHOM ISl JTAHHOTO DJJICMEHTa PACIOJIOKCHWH HAarpy3Kd, NpPUHUMAas BO BHUMaHHUE
Heynpyrue nehopMalii MaTepHaioB U HATUYHUE TPEIIUH.

JlomyckaeTcsi pacyeTHYIO JIHHY lg 3IEMEHTOB MOCTOSIHHOTO MOMEPEYHOTO CEUCHHUS 10 JTUHE
| mpu meficTBUM IPOTIOBHOM CHITBI IPUHUMATh PABHOM:

a) JUIs DJIEMEHTOB C IAPHUPHBIM OMMPAaHUEM Ha JABYX KoHmax - 1,0l;

0) IS DIEMEHTOB C KECTKOM 3aJeNKkol (MCKITI0YArolield MOBOPOT OMOPHOIO CEYeHHs) Ha
OJTHOM KOHIIE ¥ HEe3aKPEIUICHHBIM JIPYTUM KOHIIOM (KOHCOIIB) - 2,01;

B) JUIS DJIEMEHTOB C IIAPHUPHBIM HECMEIIAEMbIM OITMPAHHEM Ha OJIHOM KOHIIE, a Ha JPyroM
KOHIIE:

¢ JxecTKoi (6e3 moBopoTa) 3amenkoii - 0,71;

C MOAATIIMBOM (JOMYyCKAOIICH OrpaHUYCHHBIH TOBOPOT) 3aeKoi - 0,91;

') JJIs 3JICMEHTOB C TOAATIMBBIM IIAPHUPHBIM ONMUPAHUEM (JIOMYCKAIOUIMM OTPAHUYCHHOE
CMEIIIEHHE OIIOPHI) Ha OJTHOM KOHIIE, a Ha JIPYTrOM KOHIIE:

¢ sxecTKol (0e3 moBopoTa) 3aaeikoii - 1,5l;

C MOAATIIMBOM (C OrpaHHYCHHBIM ITOBOPOTOM) 3aeiKoi - 2,0l;

) JUTs1 DJIEMEHTOB ¢ HECMEII[AeMbIMHU 33JICJIKaMHU Ha JBYX KOHIIAX:

*ecTkuMmu (6e3 mosoporta) - 0,51;

MOJIATIUBBIMU (C OTpaHUYECHHBIM TOBOpOTOM) - 0,8l;

€) JUTs 9JIEMEHTOB C OTPAHWYEHHO CMEIIaeMbIMH 3a/IeJTKaMU Ha JIBYX KOHIIAX:

xectkuMu (0e3 mosopota) - 0,8l;

NOJIATJIMBBIMH (C OTPaHUYEHHBIM TOBOpOTOM) - 1,21.

Pacuem UEHMPAIbHO-PACMAHRYNbIX JJIEMEHNTOB6

6.2.19 Pacuer Mo mNPOYHOCTH CEUEHUU IICHTPATHLHO-PACTSIHYTHIX JJIEMEHTOB CIICTYET
MMPOU3BOJAUTH U3 YCIIOBUA

N < Nu, (6.28)

rae Nyt - TpenenbHOe 3HAYEHUE MPOAOJIBLHON PACTATHUBAIONIICH CHIIBI, KOTOPOE MOXKET OBITh
BOCTIPUHSATO 3JIEMEHTOM. 3HaueHue cuiibl Nyj; onpeaensitor mo Gopmyse
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Nuit = RsAs tot, (6.29)
rie As ot - IUIOLIAIL CEYEHHS BCEH MIPOIOIBHOM apMaTyphl.
Pacuem BHEYEHMPEHHO pACMAH)YMbIX I1EMEHMOE

6.2.20 Pacyer MO MPOYHOCTH TPSMOYTOJBHBIX CEUCHHH BHEIEHTPEHHO PaCTSHYTHIX
3JIEMEHTOB CJICIyET MPOU3BOIUTH B 3aBUCHMOCTH OT ITOJIOKCHHUS MPOA0IbHON critbl N:

a) ecau mpoaosbHast cuiia N IprIoKeHa MEKTy paBHOIEHCTBYIOIIMME YCHIIMM B apMarype S
u S’(pucyHok 6.6, @), - U3 ycioBuii:

Ne [ My; (6.30)
Nell < M7y, (6.31)

rae Ne u Ne’- ycuins oT BHEIIHUX Harpys3ok;
Muit u MUyt - IpesienbHbIe yCUIIHSL, KOTOPbIE MOKET BOCIIPUHATH CEYEHHUE.
Yeunusa My u M onipeienisaroT o Gpopmysiam:

Muit = RsA ,s(hO - a’)a (632)
MDU|t = RsAs(hO = aD), (6.33)

0) ecau mnpomonpHas cuina N mpuiokeHa 3a  IpeneIamMH  PacCTOSIHUSL  MEXIy
PaBHOJCHCTBYIOIIMMHU ycuauii B apmarype S u S’ (pucyHok 6.6, 6), u3 ycmoBus (6.30)
OTIPENENSIOT MpeaesibHbIA MOMEHT Myt 1o hopmyrie

Muit = RpbX (hg - 0,5x) + Rsc A% (h, - &), (6.34)
IIpU 3TOM BBICOTY C)KaTo 30HBI X OIIpCACIIAROT 110 q)OpMyJ'IC
RA-R A-N

X = b ; (6.35)

Ecnu monyuennoe u3 pacuera no ¢opmyne (6.35) 3Hauenue x > Xgho, B dopmyny (6.34)
MOJCTABISIOT X = Xgho, T/1e &g ONPEENIOT COMIaCHO yKa3aHusM 6.2.7.
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a - M1y PaBHOACHUCTBYIOIIMMH YCHIIMI B apMatype S u S* 6 - 3a npeiesiaMu pacCTOSHUS MEXK LY

PaBHOJICHCTBYIOIIMMH YCHITHI B apmMaType S u S’

Pucynok 6.6 - Cxema yCuJIHil B 31IIOpa HAMPSHKEHNUN B CEUYEHUH, HOPMAJIBHOM K MPOJA0IBHOM
OCH BHEILIEHTPEHHO PACTSHYTOTO JKeJIe300€TOHHOTO IEMEHTAa, IPU PacyeTe ero Mo MPOYHOCTH

MIPH MPUIIOKEHUH MTPOJOTIBHOM critbl N



Pacuem no npounocmu Hopmanvuwix ceuenuti Ha OCHO8e HeNUHENHOU 0ehoPMAayUOHHOU MOdenU

6.2.21 Tlpu pacuere MO MPOYHOCTH YCWIHS U JAepopManuu B CEUEHWH, HOPMAIBHOM K
IPOJIOJIBHOM OCH 3JIEMEHTA, OINpPEENIAI0T Ha OCHOBE HENMHEHHOW NeOpMallMOHHON MOJENH,
UCIIONIB3YIONICH YypaBHEHHS PaBHOBECUS BHEUIHMX CHJI U BHYTPEHHUX YCHWJIMH B CEUECHUU
AIIEMEHTA, a TAKXKE CJICIYIOINE MOJTOKCHHS:

- pacrpeieneHHUe OTHOCUTENbHBIX AedopMaiuii 6eToHa M apMaTypbl 1O BBICOTE CEUYECHUS
3JIEMEHTA IPUHUMAIOT 0 JIMHEHHOMY 3aKOHY (TUIIOTE3a IUIOCKUX CEUCHHH);

- CBSI3b MEXKAY OCEBBIMHM HANPSIKEHUSMU U OTHOCUTENbHBIMH JAedopmanusmMu OeToHA U
apMaTypbl IPUHUMAIOT B BUJE JAUWArpamMM COCTOSHUSA (negopMupoBaHus) OETOHA M apMaTypbl
(56.1.17,5.2.11);

- CONPOTHUBIICHUE OETOHA PACTSIHYTOM 30HBI JOMYCKAETCSl HE YUUTHIBATh, IPUHUMAS TIPU €y >
0 Hampsoxenust op; = 0. B oTnenbHbIX coyyasx (Hampumep, u3rudaembie U BHEIIEHTPEHHO CXKaThie
OCTOHHBIE KOHCTPYKIMH, B KOTOpPBIX HE JOIMYCKAlOT TPEUIMHBI) pacyeT MO MPOYHOCTH
MPOM3BOJIAT C YUYETOM paOOTHI PACTSIHYTOrO OETOHA.

6.2.22 Ilepexoq OT SMIOPHl HANPSDKEHUH B OETOHE K OOOOIIEHHBIM BHYTPEHHHM YCHIIUAM
ONPENEeNAI0T C TIOMOIIBIO MPOLEAYPHl YWUCIEHHOTO WHTETPUPOBAHHUS HANpPsHDKEHUH 10
HOPMAJIbHOMY CEYEHHIO. J[Js 3TOro HOpMallbHOE CEYEHHE YCIOBHO pa3JeNsioT Ha Majble
YYaCTKH: MPH KOCOM BHELEHTPEHHOM CXKaTHH (PacTsDKEHHHM) M KOCOM HM3THOE - 10 BBICOTE H
[IMPUHE CEYCHHUS; MPU BHEUEHTPEHHOM CKaTUU (PacTsSHKEHMHM) W W3TMOe B TUIOCKOCTH OCHU
CUMMETPHUH TIONEPEYHOTO CEUEHHs AJIEMEHTa - TOJBKO IO BBICOTE ce4YeHHus. HampsokeHus B
mpeJenax MaJbIX YYacTKOB MPUHUMAIOT PAaBHOMEPHO pacrpeieieHHbIMU (YCPEIHEHHBIMHU ).

6.2.23 Ilpu pacuere IEeMEHTOB C HCIIOJIb30BaHUEM J1e()OpMAITIOHHON MOJIETTH PUHUMAIOT:

- 3HAUEHHUS CXKHUMAIOLIEH MPOJOJBHON CHIJIBI, a TaKXkKe CKUMAIOIUX HanpsHhKeHUud u
neopmanuii ykopoueHus: 0€TOHA M apMaTypPHI - CO 3HAKOM «MHUHYC;

- 3HAYEHMs pacTATHBAIOIIEH MPOJOJBLHONW CHIIBI, @ TaKKe PACTATMBAIOLIUX HANPSHKEHUH U
nedopManuil yIUIMHEHUs: OETOHA U apMaTyphbl - CO 3HAKOM «ILITIOCY.

3HaKM KOOpPAMHAT IIEHTPOB TSKECTH apMaTYPHBIX CTEpXKHEW M BBIIEICHHBIX Y4YacTKOB
0eToHa, a TaKKe TOUYKH TPHJIOKEHHS TPOJIOIBHONW CHIJIBI TPUHUMAIOT B COOTBETCTBHU C
Ha3zHaueHHOU cucteMoil koopauHat XOY. B oOmeMm ciydyae Hauyaao KOOPAMHAT 3TOH CHCTEMBI
(rouka O Ha pucyHKe 6.7) pacrmoiararoT B TPOU3BOJIBHOM MeECTE B IpeaesiaX IOMEpedHOro
CEUeHHs AJIEMEHTA.

6.2.24 Tlpu pacueTe HOPMAJIBHBIX CEUCHUH MO MPOYHOCTH (PpUCYHOK 6.7) B 0OImeM ciydae
UCTIONB3YIOT:

YpaBHEHHSI PABHOBECHsI BHEIIHWX CWJI W BHYTPEHHUX YCWIMKA B HOPMAaJbHOM CEYCHUHU
3IIEMEHTA:

Zgbz'ﬂbz'zbm' + Z Jq;"qqr'z.w'
— i .

M, = : (6.36)
M, =7 B STy Jﬁ'; (6.37)
WD L AR A : (6.38)
ypaBHEHUS, OMPEAEISAIONIUE pacipeieneHrne AeGopMaIiil o CEYeHUI0 PIEMEHTa!
= +lz.5m' + lz&ﬂﬂ
= oo (6.39)

1 1
= +_Z-Ew' + _Ezw

&= & P (6.40)
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3aBUCHUMOCTH, CBS3BIBAIOIIME HAMPSDKCHUS W OTHOCHTENbHBIC Aeopmarii OeToHa U
apMaTrypsbl:

obi = EpVii Jbi; (6.41)
Osj = EsjVsiLs;. (6.42)

vX
Pucynok 6.7 - PacueTHas cxeMa HOPMAJIbHOTO CEUYEHHSI KEJIe300€TOHHOTO AJIEMEHTa
B ypaBuenusx (6.36) - (6.42):

M,, M, - wsrubarompe MOMEHTHI OT BHEIIHEH HAarpy3Kd OTHOCUTEIBHO BBIODAaHHBIX H
pacmosjaraéMpelXx B IpEJeNax IIONEPEYHOr0 CEUEHUs DIIEMEHTa KOOPAMHATHBIX OCE
(cooTBeTcTBeHHO aedcTByrommx B 1iockocTsx XOZ w YOZ wnm mapamiensHO UM),
ornpenenseMsle o Gopmyiam:

M, = Myg + Ney, (6.43)
My =My + Ney, (6.44)

rae Myg, Myd - U3rU0AaroNe MOMEHTHI B COOTBETCTBYIOIINX IJIOCKOCTSIX OT BHEITHEH HArpy3KH,
oTpefieNiieMbIe U3 CTATUYECKOTO pacueTa KOHCTPYKITHH;
N - mpoJiosibHas CHJIa OT BHELTHEH HArpy3KH;
(3 ev - paCCTOHHI/IH OT TOYKHU HpI/IHO)KCHI/I}I CHUJIBI N 0 COOTBGTCTBYIOH_II/IX BI:I6paHHBIX OCCfI;
Avi, Zom, Zbyi, Svi - IUIONIaAb, KOOPAMHATHI IIEHTpa TSHKECTH I-TO ydacTka OeToHa M
HANPSDKEHUE Ha YPOBHE €T0 IEHTPa TSHKECTH;
Asj, Zsyj, Zsyj, Ssj - TUIOMAAb, KOOPAMHATHI LEHTPA TSHKECTH |-TO CTEPXKHSA apMaTypbl H
HaHp}I)KeHI/Ie B HEM,
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€0 - OTHOCHTENbHas Ae(opMaliisi BOJIOKHA, PACIOI0KEHHOTO Ha MEPECEYEHUH BBIOPAHHBIX
oceii (B Touke O);

1 1

s s 'r}' - KpUBU3HA HpO,Z[OJ'IBHOfI OCH B pacCMaTpuBACMOM IIOINIEPEUYHOM CCUCHUU DJIEMCHTA B

IUIOCKOCTSX JAeHCTBUS M3rHOAroInX MOMEHTOB M, u M,

Ep - HauaIbHBIA MOJTYJIh YIIPYTOCTH OETOHA;

Ej - MOILynb YIIPYTOCTH |-TO CTEPXKHS apMaTyphl;

Vpi - K03 uimeHT yrpyrocta 6€ToHa i-ro y4acTka;

Vsj - K09 (QULIUEHT YIPYTOCTHU |-TO CTEPKHS apMaTypBl.

Kosddumuentsl Vpi ¥ Vs - IPUHUMAIOT 110 COOTBETCTBYIOIIUM JHArpaMMaM COCTOSIHUS
0eToHa U apMarypsl, ykazaHabm B 5.1.17, 5.2.11.

3HaueHus KO3(PQUIIMEHTOB Vpi U Vsj OIPENIEISIOT KaK COOTHOIICHNE 3HAYeHUN HalpsHKeHUH U
nedopMaruii ik pacCMaTPUBAEMBIX TOYEK COOTBETCTBYIOIIMX JMArpaMM COCTOSIHHS OETOHA U
apMaTypbl, IPUHATBIX B pacueTe, JEJICHHOE Ha MOJYJb yNpYrocTu O0eroHa E, u apmaryphl Es
(pu ABYXJIMHEHHOW OUarpamMMme COCTOSHUS OCTOHA - Ha MPHUBEICHHBIA MOIYIb AchopMaIiun
Eb,red). [Ipu 5TOM HCTIONB3YIOT 3aBUCUMOCTH «Hampspkenue - aedopmanus» (5.4) - (5.8), (5.12) u
(5.13) Ha paccMaTpuUBaeMbIX y4acTKax JAAArPaMM.

Fay

Vi = 2o ; (6.45)
Cl"_ﬁ-

Vg = Py | (6.46)

6.2.25 Pacuer HOpManmbHBIX CEUYEHHUH >KEI€300€TOHHBIX JJIEMEHTOB IO MPOYHOCTH
IIPOU3BOJAT U3 YCIIOBUU

] < gy (6.47)
Emax < Esulty (6.48)

TI€ &max - OTHOCHTENbHas Aedopmanus HanOolee CKAaToro BOJIOKHA OETOHa B HOPMAIbHOM
CEYECHHH DJIEMEHTA OT JICUCTBUS BHEIIHEW HArPY3KU;

&max - OTHOCUTeNbHas JnedopMaius Hauboliee pacTIHYTOTO CTEPXKHS apMaTypbl B
HOPMaJTbHOM CEYEHUU DJIEMEHTA OT JIeUCTBUS BHEIITHEH HArpy3KH;

&uit - TPpeIenbHOEe 3HAYCHHWE OTHOCHUTENIBHOW jAedopManui OeToHa TMpU CXKATHH,
IIPUHUMAEMOE COTJIaCHO yKa3zaHusaM 6.2.31;

&ult - TpENelbHOE 3HAuYeHUE OTHOCUTENbHOM JedopMaluu YAJIMHEHUS apMaTyphl,
IIPUHUMAEMOE COTIACHO yKa3aHusM 6.2.31.

6.2.26 Jlns xene300eTOHHBIX JJIEMEHTOB, Ha KOTOpBIE NEHCTBYIOT M3THOAIONUE MOMEHTHI
JBYX HamnpaBJIeHUI U mpoaosibHas cuia (pUcyHOK 6.7), nepopmanyu 6ETOHA & max U apMaTyphbl
&max B HOPMAJbHOM CEUEHHM IPOU3BOJILHOW (DOPMBI ONPENENSIOT W3 PELICHUS CUCTEMBI
ypaBHenuii (6.49) - (6.51) ¢ ucnonb3oBanuem ypaBuenwuii (6.39) u (6.40):

1 1
Oy —+ Dy —+ D5
M= % Ty ; (6.49)
1 1
Dyg—+ Loy —+ Dyesy
M= T Ty ; (6.50)

1 1
Ly —+ Dy —+1Dps

N= % £ : (651)
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XKectroctusie xapakrepuctuku Dj (i, ] = 1, 2, 3) B ypaBHenusx (6.49) - (6.51) onpenenstor
o ¢popMynam:

Z Abz'zbzx:'Ebvb:' + Z-A_yzfm E.y v.y

Dy = i , (6.52)
Dy, = zzﬂb’zi’”’Ebvb‘ +ZA’“’Z*” e (6.53)
. S o BB+ S Zos By | 650
Dy = Z--Abzsz:Ebvb: +Z-A_yz.s;g ey , (6.55)

Z*’qbzzb_}-zEbvbz +Z-As_az.w & .1?

Dos = (6.56)

Z'Abz'Ebvbz' + Zﬂﬁﬁ'ﬁvﬁ
D33 = ¢ 7 . (657)

O6o3Hauenus B popmynax cM. 6.2.24.

6.2.27 Jlna >xene300€TOHHBIX AJIEMEHTOB, HAa KOTOpBIE JEHCTBYIOT TOJBKO H3THOAroIIHe
MOMEHTSI ABYX HanpasieHuil M, u M, (kocoit n3rub), B ypaBHeHuu (6.51) npunumator N = 0.

6.2.28 Jlis BHEIEHTPEHHO CXKAThIX B IIOCKOCTH CHMMETPHH TIONEPEYHOTO0 CEUCHUS
’KeJ1e300€TOHHBIX JIEMEHTOB U pacHosokeHus ocu X B 3Toit miockoctd My, = 0 u D1p = Dy =
D23 = 0. B aToM ciiydae ypaBHEHUs paBHOBECHSI UMEIOT BH/I:

1

My = Dy; "%+ Da3llo; (6.58)
1

N = D43 i+ D33o. (659)

6.2.29 Jlns u3rnbaeMpIx B IUIOCKOCTH CHMMETPUH TMOTEPEYHOT0 CEYCHHUs JKEIIe300€TOHHBIX
3NIEMEHTOB U pacnonoxkeHus ocu X B 3toi miockoctd N =0, M, =0, D1 = D2 = D3 = 0. B
9TOM CJTy4ae YPaBHCHHS PAaBHOBECHSI HMCIOT BHI;

1
My = D11 o+ D130o; (660)
1
0= D13 o+ D33D0. (661)

6.2.30 Pacuer mo NpPOYHOCTH HOPMAIBHBIX CEYEHHUH BHEIEHTPEHHO C)KAThIX OETOHHBIX
AIIEMEHTOB, YKa3aHHbIX B 4.1.2a, nmpous3BoaAaT u3 ycinoBus (6.47) cormacHo ykazaHusim 6.2.25 -
6.2.29, npunumas B popmyinax 6.2.26 ms onpenenenus D;j muomans apmatypsl Asi = 0.

Jns m3rubaeMbIX W BHEICHTPEHHO CKAThIX OETOHHBIX DJIIEMEHTOB, B KOTOPBIX HE
JIOMYCKAIOTCSA TPELIMHBI, pacueT NPOMU3BOJAT C Y4eToM paboThl pacTAHyTOro OeToHa B
HONICPEYHOM CEUECHHH AIIEMEHTA U3 YCIIOBHS

Ebtmax < Evtulty (6.62)

T/E €pt max -~ OTHOCUTENBbHAS eopMalinsi Harnbosee pacTIHYTOTO BOJIOKHA O€TOHA B HOPMAJIbHOM
CCUCHHH AJIEMEHTA OT JACHCTBUS BHEITHEH HArpy3KH, onpenenseMas coriaacHo 6.2.26 - 6.2.29;

€ptult - TPENEIPHOE 3HAUYEHHE OTHOCHUTENBHON aedopmanuy OeToHa NpPH PACTSDKCHHH,
IIPUHUMAEMOE COTJIaCHO yKa3zaHusM 6.2.31.
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6.2.31 [IpenenpHbie 3HAYCHUST OTHOCUTENIBHBIX AedopMariuii 6eToHa [ yit (&btul) TIPUHUMAIOT
IPH JIBY3HAYHOM 3Mrope JaedopMainii (CkaTue M PacTsHKCHHE) B MOMEPEYHOM CEUYCHHUH OCTOHA
ayieMeHTa (M3Tu0, BHEIICHTPEHHOE CXKATHE WU PACTSHKCHHE C OOJBIIMMH SKCIICHTPUCHTETAMHU )
PaBHBIMH &by (Ept2).

[Tpr BHELIECHTPEHHOM C)KAaTHUH WM PACTSDKEHUHU JIEMEHTOB M PACHPEICIICHHH B TIOTICPEYHOM
cedyeHMH OeToHa »HyieMeHTa jAcopMalii TOJIBKO OJHOTO 3HAKa MpeIeibHBIC 3HAYCHUS
OTHOCHUTENBHBIX aedopmanuii  6etoHa [yt (Opru) OHNPEOCHSOT B 3aBUCHMOCTH  OT
cooTHomeHus nedopmanuii 6eToHa HA MPOTHBOIOJIOKHBIX TPAHSIX CEUYCHHS IJIEMEHTA & U €

(|'5'2| > |El|) 1o popMyJam:

Y
Soult = €2 - (B2 - o) 2 ; (6.63)
=4
Cptult = €tz - (Bvtz - &bt0) 52, (6.64)

TJI€ €p0, &ht0, &2, &2 - AeHOPMANMOHHBIC TTAPAMETPhl PACUSTHBIX JAHATPAMM COCTOSIHUS OSTOHA
(5.1.12,5.1.18, 5.1.20).

[IpenenpHOE 3HAYEHHWE OTHOCHTENBHOU aedopMamuu apMaTyphl &x TPUHUMAIOT PAaBHBIM
0,025.

Pacuer mo npo4YHOCTH 3KeJ1e300€TOHHBIX 3JIEMEHTOB MPH /1eiicTBUU NMONEPEeYHbIX CUJI

Obuwue nonodicenus

6.2.32 PacueTr 1o MpOYHOCTH KeTIe300€TOHHBIX 3JIEMEHTOB MPHU JEHCTBUU MOMEPEUYHBIX CHII
MPOU3BOAAT HA OCHOBE MO/JIENIM HAKJIOHHBIX CEUCHUH.

[Ipu pacdere Mo MOJAENM HAKJIOHHBIX CEUYEHHUH IOJKHBI OBITH O00ECHEYeHbl MPOYHOCTH
AJIEMEHTA TI0 MOJIOCE MEXKIY HAKJIOHHBIMU CEUCHUSMH U TIO HAKJIOHHOMY CEYEHHIO Ha JICHCTBUE
IIOIIEPEYHBIX CHJI, 4 TAKXKE MPOYHOCTH 110 HAKIIOHHOMY CEYEHMIO Ha JIEVCTBUE MOMEHTA.

[TIpo4YHOCTH 110 HAKJIOHHOW MOJIOCE XapaKTEPHU3YETCd MAaKCUMaIbHBIM 3HAYEHUEM MTONIEPEYHOMN
CUJIBI, KOTOPO€ MOXET OBbITh BOCIPHUHSATO HAKIOHHOW TMOJIOCOM, HaXOIAMIeHcs ToJ
BO3JEHMCTBUEM CKMUMAIOIIMX YCHIJIMI BIOJIb MOJIOCH M PACTATUBAKOIIMX YCUIUN OT MONEPEUHON
apMatyphbl, MepeceKkaroleil HakJIoHHYI0 nojocy. [Ipu 3ToM mpoyHOCTh GETOHA OMPEAENsIOT MO
COTIPOTUBIICHUIO O€TOHA OCEBOMY CXATHIO C YYE€TOM BIUSHHUS CIOXKHOTO HAMPSXKEHHOTO
COCTOSIHMS B HAKJIOHHOM 10JIOCE.

Pacder mo HakJIOHHOMY CEUEHHMIO Ha JEWCTBUE MONEPEUYHBIX CHJI MPOU3BOASAT HA OCHOBE
YpaBHEHUS PABHOBECHS BHEIIHUX U BHYTPEHHUX IONEPEUYHBIX CUJI, JEUCTBYIOLIMX B HAKIOHHOM
CEYEHUH C JUIMHOW MPOEKIUU ¢ Ha MPOAOJIBbHYIO OCh AJIEMEHTA. BHYTpEHHUE MONEPEUYHbIE CUITBI
BKIIIOYAIOT TOMEPEYHYI CHIIY, BOCHPHUHMMAaeMyl0 OETOHOM B HAKIOHHOM CEUYEHUHU, U
MOMEPEYHYI0 CHUJy, BOCHPHUHUMAEMYI0 TI€PECEKAIONIe HAKJIOHHOE CEUYECHHE MONEePEeUHOU
apmarypoil. Ilpu »TOM momepeyHble CHUJIBI, BOCIHPUHHMAaeMble OETOHOM U TOMEPEUYHOMN
apMaTypoi, ONpeIeIIIOT 1O COMPOTUBICHUSIM OCTOHA U TMOMEPEYHON apMaTyphbl PACTSKEHHUIO C
YYETOM JUIMHBI IPOCKLUH ¢ HAKIIOHHOTO CEUCHUSI.

Pacdetr mo HaKJIOHHOMY CEYEHHMIO Ha JEHCTBME MOMEHTA MPOU3BOAAT Ha OCHOBE ypaBHEHHUS
PAaBHOBECHSI MOMEHTOB OT BHEIIHUX U BHYTPEHHUX CHUJI, JICMCTBYIOIIMX B HAKJIOHHOM CEUYEHUU C
JUTMHOW MPOEKIIUU ¢ HA MPOJOJIbHYIO OCh AJIeMEeHTa. MOMEHTBI OT BHYTPEHHUX CHJI BKIFOYAIOT
MOMEHT, BOCIPUHHMAEMBbIN MEPECEKAIOUIEN HAKIOHHOE CEYEHHUE MPOJOJIBHOM PACTAHYTOM
apMarypoil, ¥ MOMEHT, BOCIPUHUMAEMbId MEpPEeCceKarolled HAKIOHHOE CEYEHUE IOMEePEeUHOU
apmatypoil. IIpy 3TOM MOMEHTBI, BOCIPUHHUMAEMBbIEC NPOAOJIBLHON U IIONEPEYHONM apMaTypou,
ONPENENSAIOT 10 CONPOTUBIICHUSIM IIPOJOJIBHON U MTONEPEUHON apMaTyphl PACTSHKEHHIO C YYETOM
JUTMHBI IIPOEKIINHU ¢ HAKIIOHHOTO CEYEHUS.

Pacuem sicenezobemonnuix s1emenmos no nojoce Meofcdy HAKJIOHHbIMU cCeYeHUAMU


file:///O:/
file:///O:/
file:///O:/

6.2.33 Pacuer wu3rubaempIX KeNe300€TOHHBIX JJIEMEHTOB MO OETOHHOW IMOJIOCE MEXIY
HAKJIOHHBIMHU CEUCHUSMU MPOU3BOIAT U3 YCIOBUS

Q [ jb1 Robho, (6.65)

rae Q - monepeyHast cujia B HOPMaJIbHOM CEUCHUU JIEMEHTA;
Jo1 - KO3 GHLIMEHT, TPUHUMAEMBbIiT paBHBIM 0,3.

Pacuem sicenezobemonnvix s1emenmos no HaKkIOHHbIM CEYeHUsIM Ha Oelicmeue nonepevdrvlx Cus

6.2.34 Pacuer m3ruGaeMpIX 3JIEMEHTOB [0 HAKIIOHHOMY CEYEHHIO (pUCYHOK 6.8) mpousBozsT
U3 YCIOBHUS

Q U Qp + Qsw, (6.66)

rae Q - momepeuyHas CHJla B HAKJIOHHOM CEYEHMHU € JUIMHOM MPOEKLMHU ¢ Ha MPOJOJIbHYIO OCbh
JJIEMEHTA, OlpenenseMas OT BCEX BHEIIHUX CHJI, PACIOJOKEHHBIX II0 OJHY CTOPOHY OT
paccMaTpUBAaEMOIo HAKJIOHHOT'O CEYEHMS; ITPU ITOM YUMTHIBAIOT HauboJiee ONacHOe 3arpyKeHue
B IIpeZIeJIax HAKJIOHHOTO CEUYCHHS;

Qp - monepeuHas cuia, BOCIpUHUMaeMas OETOHOM B HAKJIOHHOM CEYEHUH;

Qsw - IoTIepeyHas cujia, BOCIPHHUMAaEMast OIePeyHON apMaTypoil B HAKIIOHHOM CEYEHUH.

[Tonepeunyto cuny Qp onpenenstor no popmyie

%2&5:&'}36?
Qv = < : (6.67)
HO IpHHUMArOT He 6oiee 2,5Rybhy u He menee 0,5Rpbhy;
Jo2 - K0P GHUIMEHT, TPUHUMAEMBII paBHBIM 1,5.
Yeunue Qg UIS TIOTIEPEYHOM apMarypbl, HOPMAadbHOM K TPOAOJIBHOW OCH DJIEMEHTa,
OTIPENIETISIOT 1Mo hopmye

st = @swswC, (668)

€ jsw - KO3 GHUIUCHT, TPHHUMaeMblii paBHbIM 0,75;
Jsw - YCWJIHE B IIONIEPEYHON apMaType Ha €UHUILY JUTMHBI JIEMEHTA

Rﬁwfqﬁv
Gw= “» (6.69)

B :
U e
H

e

QJ. W

[

Pucynok 6.8 - Cxema ycuiuii mpu pacyeTe KeIe300€TOHHBIX 3JIEMEHTOB 110 HAKJIOHHOMY
CCUYCHHUIO Ha ,Z[GI\/'ICTBI/IC TOMNCPCUHBIX CHIT
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Pacqu HpOH3BO,Z[HT JUIA psma paCHOHO)i(CHHBIX 110 JIMHEC 2JICMCHTA HAKJIOHHBIX Ce‘IeHI/Iﬁ HpI/I
HauboJiee OIMAaCHON [UIMHE MPOEKIMHM HAKIOHHOIO CeueHus c. IIpu 3TOM HIMHY ¢ B (OpMyle
(6.68) mpunumatot He 601ee 2,0ho.

Jlonyckaercss MPOU3BOIUTH pPacuyeT HAKIOHHBIX CEYEHHH, HE paccMaTpvBas HaKIIOHHBIE
CEYEHUS IIPU OINIPEICIICHUU MONIEPEYHON CHJIbI OT BHEIIHEH HArpy3KH, U3 yCIOBUs

Q1 [ Qb1 + Qsw,1, (6.70)

rae Q1 - momepeyHas cuia B HOPMAILHOM CEUEHHH OT BHEIIHEH Harpy3KH;
Qb1 = 0,5 Rytbho; (6.71)
Qsw1 = Gswho. (6.72)

[Ipn pacmosno’keHnn HOPMAJIBHOTO CEYCHHMS, B KOTOPOM YUYHTHIBAIOT HomepedHyro cury Qi,
BOJIM3M OMOPBI HA PACCTOSIHUU a MeHee 2,5Ng pacuer u3 ycnoBus (6.70) mpou3BOAAT, YMHOXKAsI
2.5

3HaueHus: Qp, ompexaensiembie mo Qopmyne (6.71), Ha kodhdULKEHT, paBHBIHI al , HO
npuHuMaroT 3HaueHue Qpy He 6osee 2,5R,bho.

[Ipu pacroyiokeHUH HOPMAaJIbHOTO CEUCHUS, B KOTOPOM YYHMTBHIBAIOT MOMNEpeUHyro cuity Qi,
Ha pacctosiHuu a MeHee hg pacder u3 ycnoBus (6.70) nmpousBousaT, yMHOXKas 3HaYeHUE Qgui,
omnpezensiemMoe 1o Gopmyie (6.72), Ha kosddunueHt, paBublii a/hp.

[Torepeynyto apMaTypy YYUTHIBAIOT B pacyeTe, €Cau COOITI0IaeTCs yCIOBHE

Gsw > 0,25Rp.

MOXHO YYUTHIBaTh MOMEPEUHYIO apMaTypy W MPU HEBBINOJIHEHUH ITOTO YCJIOBHS, €CIIA B
ycnoBuu (6.66) IpuHUMATH

Qb = 4(002h20q5W/C.

Sy
[ITar momepe4yHOW apmaTyphl, YYUTBIBAEMOM B pacuere, Ao JOJKEH ObITh He OoJblie
Syma _ Ryl
3Hauemms 0 &

[Ipr OTCYTCTBMM TONEPEYHON apMaTypbl WM HApYyIICHWH YKa3aHHBIX BBIIIE TpeOOBaHUN
pacuer mpousBOAT U3 ycnosuii (6.66) wnm (6.70), npunnmas yeunus Qsy Wik Qw1 paBHBIMH
HYJIIO.

[Toriepeunas apmarypa JIOJKHA OTBEYaTh KOHCTPYKTUBHBIM TpeOOBAaHUSAM, MPUBEJCHHBIM B
8.3.9-8.3.17.

Pacuem sicenezobemonnnix 31emenmos no HaKIOHHbIM CeYeHUSIM HA 0eUCmeue MOMEHMO8

6.2.35 Pacuer xeme300€TOHHBIX DJIEMEHTOB II0 HAKJIOHHBIM CEYEHHSIM Ha JE€HCTBHE
MOMEHTOB (pUCYHOK 6.9) MpoU3BOJAT U3 yCIOBUS

M O Ms + Mgy, (673)

rae M - MOMEHT B HAaKJIOHHOM CEYEHMHU C JJIMHOM IIPOEKIUU ¢ Ha IIPOJOJIBHYIO OCh DJIEMEHTA,
ONpelnensieMbli OT BCEX BHEIIHMX CHJI, pACHOJIOXKEHHBIX [0 OJHY CTOPOHY OT
paccMaTpuBaEMOro HAaKJIOHHOTO CEYEHMs, OTHOCUTEIbHO KOHIIA HAKIOHHOIO CEeYeHUs (Touka
O), TPOTHBOIOJOKHOIO KOHIly, Yy KOTOpPOIO pacrojaraercs IpoBepsieMas MpoJoJbHas
apMmaTypa, HUCHBITBIBAIONIAS PACTSDKEHHME OT MOMEHTa B HAKIOHHOM CEYEHHMM; IIPU 3TOM
YUUTBIBAIOT HANOOJIEE OMACHOE 3arpyKEHHE B IpeiesiaX HaKIIOHHOIO CEUCHMS,;

Ms - MOMEHT, BOCHPHHHMMAEMBbIM IpPOJIOJILHOM apMaTypoil, IepeceKarouleil HaKIOHHOE
Ce4YeHHe, OTHOCHTEIILHO ITPOTUBOIIOJIOKHOTO KOHIIA HAKIIOHHOTO ceueHus (Touka O);

Mgy - MOMEHT, BOCHPHHHMAEMBIH IIONEPEUYHON apMaTypoil, IepeceKarollell HaKJIOHHOE
Ce4YeHHe, OTHOCHTEIILHO ITPOTUBOIIOJIOKHOTO KOHIIA HAKIIOHHOTO cedeHus (Touka O).
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Pucynox 6.9 - Cxema YCI/IJ'II/Iﬁ IIpH pacyeTe )KeJ1e300€TOHHBIX 3JICMEHTOB 10 HAKJIIOHHOMY

CEUYEHUIO Ha NE€HCTBUE MOMEHTOB



Mowment Ms onpeenstor o Gopmysie
Ms = NsZs, (6.74)

rae Ns - ycuiue B IIPOJOJIBHOM pacTAHYTON apMarype, NpuHUMaeMoe paBHbBIM: RsAs, a B 30He
aHKEPOBKH - ompejaesemoe coriacHo 8.3.18 - 8.3.25;

Zs - TUICUO BHYTPEHHEH Mapbl CUIL; JI0IycKaeTcst mpuHuMarth Zs = 0,9h.

MowmenT Mg, I TIONepeyHO apMaTypbl, HOPMAJIbHOM K MPOJOJIBHOW OCH DJIEMEHTA,
OTIPEACIISIOT 1O (hopMyie

Msw = 0,5QswC, (6.75)

rae Qs - yeriiue B OMEepevHOl apMaType, MPUHUMAEMOE PaBHBIM (syC;

Qsw - onpeaensioT mo Gopmyie (6.69), a ¢ npunumarot B tpeaenax ot 1,0hy mo 2,0ho.

Pacuer mpou3BOAAT /il HAKIIOHHBIX CEUEHUH, PACIONIOKEHHBIX IO JJIMHE JJIEMEHTAa Ha €ro
KOHIIEBBIX YUaCTKax U B MecTax oOpbIBa MPOJIOJILHON apMaTyphbl, Py HauboJee OMacHOM ATUHE
MIPOSKIIMY HAKJIOHHOTO CEUSHUS ¢, MPUHUMACMON B YKa3aHHBIX BBIIIE TIPE/ICIIax.

JlomyckaeTcsi TPOU3BOANTH pacyeT HAKIOHHBIX CEUCHHH, mMpuHUMas B yciaoBuu (6.73)
MOMEHT M B HAKJIOHHOM CEUCHWW NpPH JUIMHE TPOCKIUU ¢ Ha TMPOJOJIBHYIO OCh DJIEMEHTA
paBHbBIM 2,0hg, a MOMeHT Mg, - paBHBIM O,Ssthzo.

IIpn OTCYTCTBMM NONEPEYHOM apMarypbl pPACYET HAKJIOHHBIX CEYEHUH INPOU3BOIAT U3
ycnoBust (6.73), mpuHUMas MOMEHT M B HAaKJIOHHOM CEYEHHH MpU JUIMHE MPOCKIHH ¢ Ha
IPOJIOJIbHYIO OCh 3jIeMeHTa paBHBIM 2,0Ng, a MOMEHT Mgy, - paBHBIM HYITIO.

PacueT mo mpo4YHOCTH KeJ1e300€TOHHBIX YJIEMEHTOB NPH AeiiCTBUH KPYTSAIIMX MOMEHTOB
Obuwue nonodicenus

6.2.36 PacueT o npoyHOCTH eJIe300€TOHHBIX 3JIEMEHTOB Ha JIEHCTBHE KPYTAIIUX MOMEHTOB
IIPOU3BOJAT HA OCHOBE MOJIEJIH IIPOCTPAHCTBEHHBIX CEYEHUM.

IIpu pacuere 1NO MOAENM MPOCTPAHCTBEHHBIX CEUEHUN pacCMAaTPUBAIOT CEUEHUS,
00pa3oBaHHbIE HAKJIIOHHBIMU OTpPE3KaMH MPSIMbBIX, CIEAYIOUIUMHU MO TPEM PACTSHYThIM TpaHsIM
AJIEMEHTA, U 3aMBIKAIOIIUM OTPE3KOM IIPSIMOM IO YETBEPTOU CKATOM T'PaHU DIEMEHTA.

Pacuer kene300€TOHHBIX AJIEMEHTOB Ha JEMCTBHE KPYTSAIIMX MOMEHTOB INPOHU3BOJASAT IO
IIPOYHOCTH  DJIEMEHTAa MEXAY MPOCTPAHCTBEHHBIMM CEYEHHSAMM U 10 IPOYHOCTH
IIPOCTPAHCTBEHHBIX CEUECHUH.

[IpouHocTe 1O O€TOHY MEXIy NPOCTPAHCTBEHHBIMH CEUEHHUSIMHM XapaKTepU3yeTcs
MaKCHMaJbHBbIM 3HAYEHHEM KPYTALIET0 MOMEHTA, ONPEIENIIEMbIM 10 CONPOTUBICHUIO O€TOHA
OCEBOMY CXAaTHIO C yYETOM HAMpsHKEHHOTO COCTOSHUS B OETOHE MEXIy HMpPOCTPaHCTBEHHBIMHU
CEUEHUSIMHU.

Pacuer 1o mpocTpaHCTBEHHBIM CEUEHUSIM INPOU3BOAAT HA OCHOBE YPAaBHEHUN pPaBHOBECHS
BCEX BHYTPEHHHMX W BHEIIHUX CHJI OTHOCUTEIBHO OCH, PACIIOJIOKEHHON B IIEHTPE CKATOM 30HBI
IIPOCTPAHCTBEHHOIO CEYEHUs DJIEMEHTA. BHYTpEeHHME MOMEHTBHI BKJIKYAIOT MOMEHT,
BOCIIPUHUMAEMBIN apMaTypoH, CIEAYIOIIEH BIOJIb OCH JJIEMEHTA, U apMaTypou, CIEeAyroUel
MIONEPEK OCH DJIEMEHTA, IIEPECEKAIOIC IIPOCTPAHCTBEHHOE CEYEHUE U PACIIOJIOKEHHON B
pacTAHYTOM 30HE MPOCTPAHCTBEHHOIO CEYEHHS M y PACTAHYTOM TpaHU DIIEMEHTA,
IIPOTUBOINOJIOKHOM CKaTOW 30HE NPOCTPAHCTBEHHOro ceueHus. llpm »TOM  ycumus,
BOCIIPUHUMAEMBIE ApPMATYpPOW, OINPEEISAOT COOTBETCTBEHHO I10 PACYETHBIM 3HAYECHUSIM
COIPOTUBIIEHUS PACTSKEHUIO IPOAOIBHON U TIONIEPEUHOM apMaTypBhl.

IIpn pacuere paccMaTpUBAKOT BCE MOJIOKEHUS IPOCTPAHCTBEHHOI'O CEUYEHUs, IMPUHUMAs
CKaTyI0 30HY MTPOCTPAHCTBEHHOTO CEUCHUS Y HUKHEH, OOKOBOM M BEpXHEH rpaHel JieMeHTa.

Pacyer Ha coBMecTHOE NEHCTBUE KPYTALIMX U U3TUOAIONIMX MOMEHTOB, a TAKXKe KPYTSIIHUX
MOMEHTOB U IIONEPEYHBIX CHUJI IPOU3BOAAT MCXOIS W3 YPABHEHMM B3aUMOJEHCTBUS MEXIY
COOTBETCTBYIOIIMMHU CHUJIOBBIMH (paKTOpaMHU.

Pacuem na oelicmsue kpymsauje2o momenma
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6.2.37 Pacder 1o mpoyHOCTH 3JIEMEHTa MEXY MPOCTPAHCTBEHHBIMH CEYCHUSAMHU MTPOU3BOISAT
U3 YCIOBUSA

T [0 0,1Ryb%h, (6.76)

rae T - KpyTAInid MOMEHT OT BHEIIHUX Harpy30K B HOPMaJbHOM CEYEHUU JIEMEHTA;
b 1 h - coOTBeTCTBEHHO MEHBIINI U OOJIBIINIT pa3MephI MONEPEYHOTO CEYCHUS FJICMEHTA.

6.2.38 Pacuer mo npo4YHOCTH MPOCTPAHCTBEHHBIX CEUCHUN MPOU3BOJAT U3 YCIOBHS (PUCYHOK
6.10)

TO Tew + Ts, (6.77)

rae I - KpyTAIUA MOMEHT B IIPOCTPAHCTBEHHOM CEYCHMHM, ONPEACIAEMbI OT BCEX BHEIIHUX
CHJI, PACIIOJIOKEHHBIX 110 OJHY CTOPOHY IPOCTPAHCTBEHHOT'O CEYCHUS,;

Tsw - KpyTAIMM MOMEHT, BOCIPUHUMAEMbIH apMaTypoll IPOCTPAHCTBEHHOI'O CEYEHMS,
PacroI0KEHHON B ONEPEYHOM 110 OTHOLICHHIO K OCH 3JIEMEHTA HAIIPaBJICHUH;

Ts - XpyTslMd MOMEHT, BOCIPHHHMMAEMBIA apMaTypoll IPOCTPAHCTBEHHOIO CEYEHUS,
PacroI0KEHHON B TPOJOJIBLHOM HaIIPaBJICHUN.

3HAUEHUE COOTHOLIEHUS MEXAY YCWIHAMU B IONEPEYHOW M NPOAOJIBHOW apMmaType,
y4YUThIBaeMOE B yci0BuH (6.77), MpUBEICHO HUXKE.

Kpyrammit MomeHT Tgy onpenenstor no hopmyie

TSW = 0,9N5Wz2, (6.78)
a KpyTALMil MOMeHT Ts - o popmyie
Qg
Ts=09Ns =, (6.79)

rae Ngy - ycunme B apMarype, pacrojOKEHHOW B TMOIMEPEYHOM HaIpaBlICHUU; JJIS apMaTyphl,
HOpPMaJIbHOM K IIPOJOJILHON OCH 31eMeHTa, ycuine Ngy onpenesistoT no popmyie

Nsw = Gsw,1Csw (6.80)
Qsw,1 - YCHJIME B DTOM apMaType Ha eIMHUILY JJITHHBI DJIEMEHTa
st "q.sw,l
Osw,1 = Sy ) (6.81)

Agw,1 - TUTOIIAJb CEYEHUS apMaTypBbI, PAcIiOIOKEHHOHN B MONEPEYHOM HalpaBJICHUH;

Sw - IIar 3TOM apMaTypsl;

Csw - JJIMHA IPOEKIUHU PACTAHYTOW CTOPOHBI IIPOCTPAHCTBEHHOI'O CEYECHMS HA IIPOJOJIBHYIO
OCBb DJIEMEHTA

Cow = S ¢, (6.82)
d - koo puHEeHT, yIUTHIBAIOIINI COOTHOIIEHHE Pa3MEPOB TIONEPEYHOTO CEUCHHSI
Z 1
5= 2Lt 4y (6.83)

¢ - JUIMHA TPOCKIIUU CKATOW CTOPOHBI MPOCTPAHCTBEHHOTO CEUEHHWs Ha TMPOJOJBHYIO OCh
AJIEMEHTA;
N; - ycuime B IpOI0JIbHON apMaType, PaclojoKeHHONW Y pacCMaTpUBaeMON IPaHH JIEMEHTa

Ns = RsAs1; (6.84)

As 1 - TUTOIIAAL CEYCHHS TTPOIOIBHOM apMaTyphl, paclONIOKEHHON Y pacCMaTpUBaeMoOM TpaHu
AJIEMEHTAa;
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Z; u Z; - IUIMHA CTOPOHBI MOMEPEYHOTO CEUCHUsSl Y pacCMaTpPUBAeMOW PACTSHYTOW TpaHU
9JIeMEHTa U IJIUHA JIPYrOi CTOPOHBI MOMIEPEUHOr0 CEYEHHS DIIEMEHTA.

a - pacTsHyTas apMaTypa y HIDKHEH IpaHu 3JEeMEHTa; 6 - pacTIHyTas apMarypa y OOKOBOIl rpaHH 31eMeHTa

Pucynok 6.10 - CxeMbl yCUIIHI B TPOCTPAHCTBEHHBIX CEYEHUAX IIPU PACUETE HA JAEHCTBHE
KPYTSILEro MOMEHTa



g.sw,l‘gl

R A

CooTHollIeHHE 51 mpuHUMaroT B npeaenax ot 0,5 mo 1,5. B ToMm ciydae, ecnu 3HaUYeHHE

g.sw,lzl

R-"A’:l BBIXOJHUT 3a YKa3aHHBIC IIPCACIIbI, B paCYCTC YUUTBIBAIOT TaKOC KOJIHWYCCTBO apMaTyphbl
chw,l‘zl

(IPOJOIBHON WIIM TIOTIEPEYHOM), IPU KOTOPOM 3HAUCHHE R4 oxassmactes B yKa3aHHBIX
npezenax.

Pacuer MMPOU3BOIAAT I psAAda IMPOCTPAHCTBCHHBIX CG‘-IGHHfI, PAacCIoOJIOKCHHBIX I10 IOJIMHEC
JJIEMEHTa, TPU HamOoJee ONACHOW JJIMHE WPOCKIMH TPOCTPAHCTBEHHOTO CEYCHHS ¢ Ha
MPOJIOIBHYI0 OCh 3MieMeHTa. [Ipu 3ToM 3HaueHue ¢ mpuHUMaloT He Oonee 27, + Z; u He Ooiee

i

Ve

Jonyckaercss pacuer Ha JCWCTBUE KPYTALIEr0O MOMEHTAa IPOU3BOAUTH, HE paccMarpuBas
MMPOCTPAHCTBCHHLIC CCUCHU ITPHU OIIPCACICHHNU KPYTSII_HGFO MOMCHTA OT BHCIJ.IHCI71 HarpySKI/I, n3
YCJIOBUS

Tl < Tsw,l + Tsl, (6-85)

rae 11 - KpyTsIMii MOMEHT B HOPMaJIbHOM CEUYECHHH DJIEMEHTA;
Tswi - KpyTSAIIMH  MOMEHT, BOCHPUHUMAaeMbI apMaTypoil, pacloJIO)KEHHOH Y
paccMaTpruBaeMOl TPaHH AJIEMEHTA B TIONIEPEYHOM HAIIPABICHHUH, M OTIPEAEIIsieMblii 1o Gopmyiie
Ty = Qswa121Zz; (6.86)

Ts1 - KpyTsAIIMH MOMEHT, BOCIPUHUMAEMBIN IPOJOJIBHOW apMaTypoOH, PacloOJIOKEHHOU Y
paccMaTpUBaeMOM IpaHu 3JIEMEHTA, U OTIpeieNIseMBblii o (hopmyIe

Ts]_ = O,SRsAs’]_ZZ. (687)

E3'.sw,lzl
RA

CootHomienue “*#“%l IpUHKMMAIOT B yKa3aHHBIX BBIILIE IPEJeiax.

Pacder npousBoaAT s psla HOPMaJbHBIX CEUYEHUN, PACIIOIOKEHHBIX 110 JUIMHE JJIEMEHTA,
JUISL apMaTyphl, PACIOJIOKEHHON Y KaX0W pacCMaTpUBAEMOM I'PAHM JIEMEHTA.

[Tpu neiicTBUM KPYTAIIMX MOMEHTOB CIEAyeT COOJII0JaTh KOHCTPYKTHBHbBIE TpeOOBaHMA,
IpUBEJICHHBIE B pa3jene 8.

Pacuem na coesmecmuoe oeticmsue Kpymsueco u u32u6a}ou;e20 MOMEHMOB

6.2.39 Pacder 1o mpoYHOCTH 3JEMEHTa MEXKIY MPOCTPAHCTBEHHBIMU CEYCHUSIMH TIPOU3BOJIST
coryracHo 6.2.37.
6.2.40 PacueT mo mpo4YHOCTH MPOCTPAHCTBEHHOT'O CEUEHUS TPOU3BOIAT U3 YCIOBHUS

T<T , (6.88)

rae 7 - KpyTsAUMii MOMEHT OT BHEIIHEW Harpy3Ku B MPOCTPAHCTBEHHOM CEUEHUU;

Ty - IpeieNbHBIA KPYTSIINIA MOMEHT, BOCHPUHUMAEMBIN IPOCTPAHCTBEHHBIM CEUCHUEM;

M - n3rubaromuiit MOMEHT OT BHEIIHEH Harpy3Ku B HOPMAJIbHOM CEUCHUH;

M, - npenenbHBIA U3THOAIOIINI MOMEHT, BOCIIPUHUMAEMbIH HOPMaJIbHBIM CEYCHHEM.

[Ipu pacueTre Ha COBMECTHOE JAEWUCTBHE KPYTSAIIErO W M3TUOAIONIET0 MOMEHTOB
paccMaTpUBaAKOT IMPOCTPAHCTBEHHOE CEUYEHHE C PACTAHYTOM apMaTypod, pacIOJIOKEHHON Yy
IpaHy, pacTAHYTOM OT H3ruOaroIero MOMEHTa, T.€. Yy TPaHH, HOPMAJIbHOW K IJIOCKOCTU
JeicTBUS U3ru0aroero MOMeHTa.
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Kpyraummii MomeHT 7 OT BHEUIHEM Harpy3Kud OIpPEIENSIIOT B HOPMAJbHOM CEUEHUH,
PacroI0KEHHOM B CEPEIMHE JIIUHBI IIPOCKLIUU ¢ BAOJb IIPOJOJIBHOM OCH 3iIeMeHTa. B 3ToM ke
HOPMAaJIbHOM CEYCHHH OTIPEIENIAIOT N3rHOAI0nid MOMEHT M OT BHEIIHEH Harpy3Ku.

[TpenenpHblil KpyTAMUNA MOMEHT 7o ONpPENEINSAIOT COINIAaCHO 6.2.38 M NPUHHUMAIOT PAaBHBIM
npaBoii yactu B ycinoBuH (6.77) (paBHbIM Tgy + Ts) AN paccMaTpuBaeMoro mpocTpaHCTBEHHOTO
CCUCHUH.

[TpenenpHbIN M3rnbaromuil MOMEHT My onpeaenstoT coriacuo 6.2.10.

Jlomyckaercs Ui onpezesieHust KpyTAIUX MOMEHTOB MCIIONIb30BaTh yciaosue (6.85). B atom
cinydae Kpyrsamuid MomeHT 7' = 77 u wm3ruOaromuii MOMEHT M OmpeiernsitoT B HOPMAaJIbHBIX
CEUYCHUAX M0 NJIUHE JJIEMEHTa. B paccmarpuBaeMOM HOPMAJIbHOM CEYCHMM IIPENEIbHBIN
KPYTSLIMNA MOMEHT PUHUMAIOT paBHBIM MpaBoid yactu ycinoBus (6.85) (Tsw1 + Ts1).

[TpenenpHblil 3rubaromnii MOMEHT Mo ONPEAEISIOT JUIsl TOTO K€ HOPMaJIbHOI'O CEUEHMUs, KaK
OBLIIO yKa3aHO BBIIIIE.

[Ipy coBMeCTHOM JAEHCTBMM KpYTAMIMX M M3TMOAIOLUIMX MOMEHTOB ClleAyeT COOII0/1aTh
pacueTHbIe 1 KOHCTPYKTUBHBIC TpeOOBaHMsI, puBeAcHHBIE B 6.2.38 u paznene 8.

Pacuem na coemecmmoe oeticmeue Kpymiuweco Momesma u 7’107’l€p€’{H0ﬁ CUJIbl

6.2.41 Pacder 1o mpoYHOCTH 3JIEMEHTA MEXY MPOCTPAHCTBEHHBIMH CEYCHHUSMHU MTPOU3BOISAT
U3 YCIOBUSA

T<Tod o), (6.89)
rae 7' - KpyTALMM MOMEHT OT BHEIIHEN HAarpy3KU B HOPMaJIbHOM CEUYEHUU;
To - npenenbHbI  KpPyTAIIMH  MOMEHT, BOCHPHUHMMAEMBI  DJIIEMEHTOM  MEXIY

HPOCTPAHCTBEHHBIMH CCYCHUSIMU U TIPUHIUMACMBIN PaBHBIM MPaBOi yacTH B yciaoBuH (6.76);

Q - monepeyvHas cuiia OT BHEITHEW Harpy3Kd B TOM )K€ HOPMaJIbHOM CEUCHHH;

Qo - mpenenbHas TOMNEpeYHas CHJIA, BOCHpPUHUMAaeMass OETOHOM MeXJy HaKJIOHHBIMU
CCUCHHUSMH U MIPHHUMAaeMasi paBHOM NpaBoi yacTu B yciioBuH (6.65).

6.2.42 Pacyer no Mpo4YHOCTH NMPOCTPAHCTBEHHOTO CEUEHUs MPOU3BOAAT U3 ycinoBus (6.89), B
KOTOPOM NPUHUMAIOT:

T - KpyTsILIUIl MOMEHT OT BHEIIHEH Harpy3KH B MPOCTPAHCTBEHHOM CEUEHHH;

To - IpeaenbHBIN KPYTALINI MOMEHT, BOCTIPUHIMAEMBIN TIPOCTPAHCTBEHHBIM CEUCHUEM;

Q - monepeyHasi cujia B HAKJIOHHOM CEUEHUH;

Qo - mpenenbpHas TOTIEpeYHasi CHJia, BOCTIPUHIMAaeMasi HAKJIIOHHBIM CEUEHUEM.

[Ipu pacyere Ha COBMECTHOE JEHMCTBUE KpPYTSIIErO MOMEHTa W TIONEPEYHOH CHIIbI
paccMaTpUBAIOT TMPOCTPAHCTBEHHOE CEYEHHE C PACTIHYTOW apMaTypoi, pacIlOIOKEHHOW Y
OJIHOW U3 IpaHeH, pacTAHYTOU OT IOIEPEYHOM CUIIBI, - T.€. y I'PaHHU, NapaJUIEIbHON IIOCKOCTH
JIEHCTBHSI MIOTIEPEYHON CHJIBI.

Kpyrsmuit MomeHT 7 OT BHEWIHEW Harpy3Kd OINpPENesioT B HOPMalbHOM CEUCHHH,
pacIioIO)KEHHOM B CEpeIuHe JJIMHBI ¢ BJIOJb TPOJNOJBHOW OCH dJeMeHTa. B Tom ke
HOPMAaJIbHOM CEYEHHMH OTIPEIeNIAIOT MoNepeyHyto ciity Q oT BHEIIHel Harpy3Ku.

[IpenenbHBId KPYTANIUHA MOMEHT Ty ompenensitoT coriacHo 6.2.38 W mpUHUMAOT paBHBIM
npaBoil yactu ycioBus (6.77) (paBHBIM Tgy + Ts) s paccMaTpUBaeMOro MPOCTPaHCTBEHHOTO
CeUeHMUSI.

[IpenensHyto monepeunyio cuwity Qp ompenensior corjacHo 6.2.34 W NPUHUMAIOT PAaBHOM
npaBoil yactu ycious (6.66). I1pu 3ToM cepeanHy IIMHBI MPOEKIIMM HAKJIOHHOTO CEUEHUS Ha
IPOJOJIBHYIO OCh JJIEMEHTA pacloyiaraloT B HOPMAJbHOM CEYEHHUH, IPOXOJAIIEM dYepe3
CepeIMHY JUIMHBI IPOEKIUH TPOCTPAHCTBEHHOT'O CEUEHUs Ha IIPOI0JIBHYIO OCh JJIEMEHTA.

Jlomyckaercst Ui onpefeneHus KpyTSIIUX MOMEHTOB HCHOJIb30BaTh ycioBue (6.85), a mms
ompeieNIieHus MoNepevHbIX cui - ycaoBue (6.70). B atom ciydae kpytsmmit MmomeHnT 7' = 71 u
nornepeynyto cuny Q = Qi oT BHEIIHEH Harpy3Ku ONpEeAessIOT B HOPMAJbHBIX CEUEHHUSIX MO
JUINHE 3JIeMeHTa. B paccMarpyuBaeMoOM HOPMajIbHOM CEUEHHM NMpPEAENbHbIM KPYTALIMH MOMEHT
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Th IpUHUMAIOT PaBHBIM MpaBoil yacTu ycioBus (6.85) (paBHbM Tgy1 + Ts1), a IpeaenbHYIO
nomnepeyHyro cuiay Qo B TOM K€ HOPMAJIbHOM CEYEHHM HPUHUMAIOT PaBHOM NpaBoil dacTu
ycioBust (6.70) (paBHoit Qp 1 + Qsw,1)-

ITpu coBMECTHOM JeMCTBUU KPYTALIMX MOMEHTOB U IONEPEYHBIX CHUJI CIEAyeT cOOII0IaTh

pacyeTHbIe U KOHCTPYKTHUBHBIE TpeOOBaHUs, MpuBeneHHbIe B 6.2.37, 6.2.32 - 6.2.35 u B pa3zzene
8.

Pacuer ke1e300€TOHHBIX 3JIEMEHTOB HA MECTHOE C:KaTHe

6.2.43 Pacuer xeie300€TOHHBIX JJIEMEHTOB Ha MECTHOE C)KaTHe (CMSATHE) MPOU3BOIAT TPH
JEHCTBUM COKMMAIOLIEH CHJIbl, NPUIOKCHHOW HAa OrPaHMYEHHOM IUIOAAM HOPMAJIBHO K
MOBEPXHOCTH KeNIe300eTOHHOTO 37eMeHTa. [Ipy 3TOM yUUTHIBAIOT MOBBIIIEHHOE COMPOTUBIICHUE
cKaTuio OeToHa B Tpeaenax TPy30BOW IUIOmAAM (TUIOMAAM CMSTHA) 32 CYET OOBEMHOTO
HANPSDKEHHOTO COCTOSIHUS O€TOHa MOJI TPY30BOM IUIOHIA/IbIO, 3aBHCSIIEE OT PACHOJIOKEHUs
Ipy30BOH IJIONIAIM HA TOBEPXHOCTHU JIEMEHTA.

[Tpu HanMUMK KOCBEHHOW apMaTyphbl B 30HE MECTHOTO CXKaTHUSl YUUTHIBAIOT JOMOJIHUTEIBHOE
MOBBIIIIEHUE CONPOTHUBIICHHS CKATHIO OETOHA IMOJT TPY30BOil TUIOMIAABIO 32 CUYET COMPOTUBICHUS
KOCBEHHOM apMaTyphbl.

Pacuer syieMeHTOB Ha MECTHOE C)KaTHE NMPH OTCYTCTBHH KOCBEHHOW apMaTyphl MPOU3BOMIST
corniacHo 6.2.44, a npy HAIUYUU KOCBEHHON apMaTyphl - COrtacHo 6.2.45.

6.2.44 Pacuer >IeMEHTOB HAa MECTHOE C)KaTHE IPH OTCYTCTBUM KOCBEHHOH apMaryphl
(pucyHok 6.11) mpou3BOJAT U3 YCIOBUS

N < YRb,IocAb,Ioc, (690)

rrae N - MecTHas CKMMAIOIIasi CUila OT BHEIIHEH Harpys3Ku;

Ab loc - TITOMIATH TIPHIIOKEHHSI COKMMAIOIIEH CHITHI (TUTOIAAb CMSITHS);

Rbloc - pacueTHOE CONMpOTHBIEHHE OETOHA CHKATHUIO MPHU MECTHOM JIEHCTBUU CKUMAIOLICH
CHUIBI,

Y - koodduuueHt, npuHuMaembli paBHbiIM 1,0 mpu paBHomepHom u 0,75 mpu
HEPaBHOMEPHOM pacIpe/Ie]ICHNH MECTHOW HArpy3KH MO TUTOIIAIH CMSITHSL.

3HaveHue Ry joc onpeaensior no popmyie

Rb.loc = jbRb, (6.92)
rie ¢y - KOOPOUIUESHT, OnpeAesseMblil o Gpopmye
b max
=081 Hbioc (6.92)

HO NMpUHUMaeMblil He Oornee 2,5 u He meHee 1,0.
B popmye (6.92):
Ap max - MAKCUMaJIbHAs pacueTHasl TUIONIA b, YCTAaHABIMBAEMasl 1O CIEAYIOIIUM MTPaBHIIaM:
HEHTPHI TSHKECTHU TIomaneit Ap joc B Ap max COBITAIAIOT;
TPaHUIBI PAaCYeTHON TUIOMATU Apmax OTCTOSIT OT KaXAOHW CTOPOHBI TUIOMATU Apjoc Ha
PaCCTOSIHUHU, PABHOM COOTBETCTBYIOIIEMY pa3Mepy 3THX CTOPOH (pucyHOK 6.11).
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a - BIAJH OT KpaeB JIEMEHTa; 6 - TI0 BCeH MIMpPHUHE 3JIEMEHTA; 6 - ¥ Kpas (TopIia) 3JIeMeHTa 110 BCel ero MIMPHHE; 2 -
Ha YTIIy 3JIEMEHTA; O - ¥ OJJHOTO Kpas 3JIEMEHTa; e - BOJIHM3H OJHOTO Kpast dIIeMEeHTa

1 - sneMeHT, Ha KOTOPBIi ICHCTBYET MECTHAsI HArpYy3Ka; 2 - TJIOIMIAAb CMATHS Ay joc; 3 - MAKCHMaJIbHAsI pacyeTHast
wiomanb Ay max; 4 - LEHTP TSDKECTH IUIOMANEH Ay joc B Ap max; D - MUHUMAIbHASI 30HA aDMUPOBAHUS CETKAMH, TIPH
KOTOpOl KOCBEHHOE apMHUPOBAHUE YUUTHIBAETCS B pacueTe
Pucynok 6.11 - Cxembl 17151 pacueTa 3JIEMEHTOB Ha MECTHOE CXKATHE TIPHU PACIIOJIOKEHUN
MECTHOM Harpy3Ku




6.2.45 Pacyer >1eMEHTOB Ha MECTHOE C)KaTHE MpPHU HAJTUYUU KOCBEHHOM apMaTyphl B BHJE
CBApHBIX CETOK IIPOU3BOIAT U3 YCIIOBHS

N < YRbs,locAb,Ioc, (693)

rie Rpsjoc - TPUBEICHHOE C Y4ETOM KOCBEHHON apMaTypbl B 30HE MECTHOTO C)KATHs PACUETHOES
COMPOTHBIICHUE OETOHA CXKATHIO, OIpenensieMoe o hopmyse

Rbs.,loc = Rb,Ioc + 2(Ds,xyRs,xst,xy- (6-94)
31€ech @sxy - K03 PUIHIEHT, onpeensieMslii o popmyie
'Ab,fac,qf

Poxy = Ajoc | (6.95)

Ab locef - TUIOIA/b, 3aKJIIOYEHHAs! BHYTPU KOHTYpa CETOK KOCBEHHOI'O apMUPOBAHUS, CUMTas
10 UX KpailHUM CTEPKHSM, U IpuHUMaemMas B popmyie (6.92) ne 6onee Ap max;
Rsxy - pacueTHOE COIPOTUBIICHUE PACTSKEHUIO KOCBEHHOM apMaTyphl;
Ms xy - KOIPGUIIMEHT KOCBEHHOI'0 apMHUPOBAaHUsL, OIpeiesIieMblil 110 hopmyIie
A At

ST A il

Msxy = % Joef ® , (6.96)

Ny, Asx, Ix - 9MCIIO CcTep)KHEH, uIomans CeYCHUs] W JJIMHA CTEPXKHS CETKU, CYMTAs B OCIX
KpallHUX CTEP)KHEH, B HaIpaBJICHUU X;

ny, Asy, ly - TO e, B HanpaBieHuH Y,

S - 11ar CeTOK KOCBEHHOT'O apMUPOBAHMS.

3uaueHust Ry joc, Aploe;, ¥'1 N npuHEMArOT coryacHo 6.2.44.

3HaYeHWe MECTHOW CXKUMAOIIEH CHJIBI, BOCIPHHUMAEMOE OJIIEMEHTOM C KOCBEHHBIM
apMupoBaHueM (mpaBas yacTb ycioBus (6.93)), mpuHMMaroT He 0ojee yIBOCHHOTO 3HAYEHHUs
MECTHOW CKUMAFOIIEH CHIIBI, BOCIIPHHHMAEMOT'O JJIEMEHTOM 0€3 KOCBEHHOTO apMHPOBAHUS
(mpaBas yacth ycioBus (6.90)).

KocBeHnHoe apMupoBaHUE JTOJKHO OTBEYaTh KOHCTPYKTUBHBIM TPEOOBAHUSIM, ITPUBEAECHHBIM
B 8.3.16.

Pacuer :kes1e300€TOHHBIX 3J1IEMEHTOB HA MPOIABJINBAHNE
Obwue nonooicenus

6.2.46 Pacyer Ha mpoJaBIUBaHUE MPOU3BOJAT JUISA TUIOCKUX KEJIE300€TOHHBIX JJIEMEHTOB
(mmuT) TpW  IEHCTBMM HA HHUX (HOPMalbHO K IJIOCKOCTH DJIEMEHTa) MECTHBIX,

KOHIEHTPUPOBAHHO MPUJIOKEHHBIX YCHWJIMH - COCPEJOTOYEHHBIX CHJIBI M HW3THOAI0IEro
MOMEHTA.
[Ipu pacuere Ha MPOJABIMBAHME PACCMATPHUBAIOT pPACUYETHOE IMOINEPEYHOE CECUCHUE,

PacIosI0kKeHHOe BOKPYT 30HBI IepeJjaul YCUIMI Ha SIeMEHT Ha PacCTOSHUM <2 HOPMAlbHO K
€ro TMpOJIOJIbHOM OCH, TO0 TIOBEPXHOCTH KOTOPOTO JEHCTBYIOT KacaTeNbHbIE YCHIUS OT
COCPEIOTOUYEHHBIX CHIIBI M U3THOAIOIIEr0 MOMEHTA.

JleiicTBytolue KacaTelnbHbIE YCHIWS MO IUIOMAJAM PACYETHOTO MOMEPEYHOTO CEUCHHS
JIOJDKHBI OBITh BOCTIPHHSITHI OCTOHOM C CONPOTHBJICHHEM OETOHA OCEBOMY DPACTSDKCHHIO Rpt M

%o

PAcCIONOKEHHOH MO 00 CTOPOHBI OT PACUYETHOTO MONEPEYHOr0 CEYECHHsS HA PACCTOSHHU <
MIONIEPEYHON apMaTypoil ¢ CONPOTUBIIEHNEM IOTIEPEUHOM apMaTyphl PACTIKEHUIO Rgy.

[Tpu pelicTBUM COCPEIOTOUEHHON CHUJIBI KacaTedbHbIE YCHIIUS, BOCIIPUHMMAaeMble OETOHOM U
apMaTypoi, IPUHUMAIOT DPABHOMEPHO pACHpPEACIICHHBIMA II0 BCEH IUIOLIAAM PACUYETHOIO
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nornepeyHoro ceueHus. [lpu neficTBUM W3ruMOaONIero MOMEHTa KacaTelbHbIE —YCHIIUS,
BOCIIPUHMMaeMble OETOHOM WU IIONEPEeYHOH apMaTypol, MPUHUMAIOT C Y4YETOM HEYIpyrou
pabotbl 6eToHa 1 apMaTypbl. JlonmyckaeTcst KacaTelbHbIE YCUJIHSI, BOCIPUHUMAEMbIE OETOHOM U
apMaTypol, NPUHUMATh JMHEHHO W3MEHAIOLMMUCA [0 JJMHE PacuyeTHOro IONEepeyHOro
CeUCHHs] B HANpPAaBICHUU JEHCTBHSA MOMEHTAa C MaKCHUMAJbHBIMHU KacaTelIbHBIMH YCHIIUSIMHU
IIPOTHBOIOJIOKHOI'O 3HaKa Y KPaeB PacyeTHOrO MONEPEYHOI0 CEUYEHMSI B ITOM HAIlPaBJICHHUH.

Pacuer Ha nmpoaBiIMBaHue IPU IEHCTBUM COCPEAOTOYECHHON CHJIBI U OTCYTCTBUU IIOIIEPEYHON
apMaTypbl MPOU3BOAAT cOrjacHo 6.2.47, mpu AEHCTBUM COCPEJOTOYEHHOM CHIIBI U HAJIMYUU
MOTIEPEYHON apMarypbl - coracHo 6.2.48, mpu ACWCTBHH COCPEIOTOYCHHBIX CHIIBI U
M3TUOAIOIIEr0 MOMEHTAa M OTCYTCTBHUU TIOTIEPEYHOW apmaTypel - corymacHo 6.2.49 u npu
JIeMCTBUU COCPEIOTOYCHHBIX CHIIBI M M3THOAIOIIEro MOMEHTA U HAJIMUUH TTOTIEPEUHOM apMaTyphl
- cornacHo 6.2.50.

PacueTHbIii KOHTYp TMONEPEYHOTO CEYCHHUS NPUHUMAIOT: IMPH PACIOJIONKCHHH IUIOIIAJKH
nepefayd Harpy3kd BHYTPU IUIOCKOTO 3JIEMEHTA - 3aMKHYTBIM M PAaCIOJIOKEHHBIM BOKpPYT
IUTOINAAKH TIepeaun Harpy3ku (pucyHok 6.12, g, 2), mpu pacnoiioKeHUH TUIOIIAAKH Tepeadn
Harpy3ku y Kpas WM yIJla IUIOCKOIO 3JI€eMEHTa - B BHUJE JBYX BapHaHTOB: 3aMKHYTBIM,
PacIoIOKEHHBIM BOKPYT IUIOMIAAKK TEepeaadyd Harpy3kd, U HE3aMKHYTBIM, CIEAYIOMIMM OT
KpaeB IUIOCKOro 3jeMeHTa (pucyHok 6.12, 6, 6), B 3TOM ciy4yae YYMTHIBAIOT HAMMEHbIIYIO
HECYIIYIO CIIOCOOHOCTh IIPY JIBYX BapUaHTaX PACHOJIOKEHHUS PACUETHOTO KOHTYpa MOMEPEYHOTro
CeueHMUs..

IIpu neiictBun MomMeHTa Mo B MECTE IIPUIIOKEHUS COCPENOTOYEHHON HArpy3Kd IOJOBUHY
3TOr0 MOMEHTA YYUTHIBAIOT IPU pacueTe Ha MPOJABIMBAHUE, & JPYTYIO MOJIOBUHY YUHUTBHIBAIOT
Opd pacyere MO0 HOPMAJIbHBIM CEYECHHUSM 110 IIUPUHE CEUYCHHS, BKIIOYAIOUIETO IIMPUHY
IUIOINAAKN THepeAadl Harpy3kM M BBICOTY CEUEHMsI IUIOCKOTO 3JIeMEHTa 1Mo 00e CTOPOHBI OT
TUTOIIAKH TTepeaun Harpy3KH.

[Tpu neiicTBUM COCPEIOTOYCHHBIX MOMEHTOB M CHUJIBI B YCIOBUSAX MPOYHOCTH COOTHOIICHHE
MEXIy JCUCTBYIOIIUMH  COCPEIOTOYEHHBIMH MOMEHTaMH M, YYUTHIBAEMBIMH TIpH
NOpPO/JABIMBAHUM, W TpeNeNbHbIMU Myx TpPUHUMAIOT HEe O0oJiee COOTHOIIEHHUS MEXIY
JIEUCTBYIOIIMM COCPEIOTOUCHHBIM ycriineM F u ipeaenbHbiM Fyt.
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a - MJIOIAaIKa MPHUII0KEHH Harpy3KH BHYTPH IUIOCKOTO JIEMEHTA; 0, @ - TO 7K€, y Kpas INIOCKOTO 3JIEMEHTA; & - TIPH

KpPecTooOpa3HOM PaCIIONOKEHHH MONIEPEYHON apMaTypbl



1 - nnomaak NPUIIOKEHUS HArpy3KH; 2 - pacUeTHBII KOHTYp MONIEPEYHOro ce4eHHsT; 2 - BTOPOi BapHaHT
PACIIONIOKEHHUS PACUSTHOTO KOHTYpPa; 3 - LIEHTP TSHKECTU PacueTHOro KOHTypa (MecTo mepecedeHus oceit Xp u Vy); 4
- IEHTP TSDKECTH TIOMIAKY TIPHIIOKCHUS Harpy3KH (MecTo Tiepecedenus oceit X u V); 5 - momepeunas apmarypa; 6

- KOHTYp PacyeTHOTO MOMEPEYHOT0 cedeHns 0e3 yueTa B pacdere IMoIepedHor apMaTyphl; 7 - rpaHuIa (Kpai)
IUIOCKOTO DJIEMEHTA

Pucynoxk 6.12 - Cxema pacyeTHbIX KOHTYPOB IIOIIEPEYHOTO CEUEHUS IIPU MTPOJaBIMBaHUU



Pacuem snemenmos na npooaeiueanue npu 0eticmeuu cocpeoomoyeHHoU CUbl

6.2.47 Pacuer ayeMeHTOB 0Oe€3 MOIMEpPEYHOM apMaTypbl Ha MPOJABIMBAHUE TPH JICHCTBHH
COCPEIOTOUYCHHOM CHIIBI TPOU3BOIAT U3 YCIOBUS

F O Four,
rae F - cocpeioToueHHas cuna OT BHEIIHEH Harpy3Ku;

(6.97)
Fbult - TPEICIbHOE YCHUIIME, BOCIIPUHUMAEMOE OETOHOM.
Ycunue Fp i onpenenstor mo gpopmyie

Fb.uit = RotAb,

(6.98)
rae Ap - IIONMa s PaCYeTHOTO MOIEPEYHOr0 CEYEHHs, PAacIIOI0KEHHOT0 Ha paccTossHuH 0,5hg oT
IPaHUIbl TUIOLIAJM TPHIOKEHHST COCPEIOTOUeHHON cumiibl F ¢ paboueii BeicOTO# ceuenus hy
(pucyHok 6.13).
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1 - pacueTHOE MONEPEYHOE CEUSHHUE; 2 - KOHTYP PAaCUETHOTO MOMEPEYHOr0 CEUCHHSI; 3 - KOHTYP IUIOIIAAKU
MIPHIOKEHUS HATPY3KU

npoaaBJINBAHUC

Pucynox 6.13 - Cxema 1515 pacueTa »ene300€TOHHBIX JIEMEHTOB 0€3 MOoNepeyHol apMaTyphl Ha
[Tnomanes Ap onipeaenstoT o Gopmyiie

Ab = Uho,
I7€ U - IEPUMETP KOHTYpa PACYETHOTO MOMEPEYHOTO CCUCHHUS;

(6.99)
ho - mpuBenenHas pabovas Beicota ceueHus Ny = 0,5(hox + hoy),
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3aeck hox U hoy - pabGouas BbIcOTa ceueHMs AT MPOJOJIBHON apMaTyphl, PacloOXEHHOW B
HarpaBjeHuU ocet X u Y.

6.2.48 Pacyer s1eMEHTOB C TNOIEPEYHOH apMaTypoll Ha MPOJAaBIMBAaHHE NPU JCHCTBUU
COCpeIOTOUEHHOM CHITBI (pUCYHOK 6.14) Mpou3BOIAT U3 YCIOBUS

F< I:b,ult + FSW,Ulta (6100)

rae  Fswut - TpenenbHOe ycuiue, BOCIPUHUMAEMOE IONEPEYHOM apMaTypoll mpu
IPOJIABIMBAHNH,
Fp uit - mpenenpHOE ycuiue, BOCIPUHUMAaEMOe OETOHOM, ompeiesisieMoe corjacHo 6.2.47.
Yeunue Fgyyit, BOCIpUHUMaeMOe MOMEPEYHON apMaTypoil, HOPMAJIILHOW K MPOJOJIBLHON OCH
9JIEeMEHTa M PACIOJIOKEHHOW PaBHOMEPHO BAOJb KOHTYypa PAacYETHOIO MOIMEPEYHOro CEYECHMs,
OTIPEACIISIOT 1O hopMye

Fsw.ut = 0,80swU, (6.101)

rae Qsw - YCHIME B IIONEPEYHOM apmaType Ha €IUHULY [UIMHBI KOHTYypa pPAacdyeTHOIO
HOIEPEYHOr0 CEUYCHUsI, PACHOJIOKEHHON B mpexaenax paccrosHus 0,5hy mo o0e CTOpoHBI OT
KOHTYpPa PaC4eTHOT'O CEYEHHUs

Qsw = w ; (6.102)

Agy - TUIOLIaIb CEYEHMsI MONEPEYHONW apMaTypbl C LIArOM Sy, PACIOJIOKEHHAsl B Ipejaesax
paccrosinus 0,5hg mo 00e CTOpPOHBI OT KOHTYpa pacyeTHOrO MOINEPEYHOr0 CEUCHHUS 10
NEePUMETPY KOHTYpa pacyeTHOI'O IIONIEPEUYHOT0 CEUEHUS;

u - TIEpUMETP KOHTYpa pacyeTHOTO MOMEPEYHOI0 CEUSHMSI, OTIpeIeNIIeMBblii coryiacHo 6.2.47.


file:///O:/
file:///O:/
file:///O:/

hyf2 Eohy/

- i \ /(‘
. e
‘ &
K‘x_ | e
. = ~ -
"\\ f//
S“. < |ITu,."'3 | o
fr & o - I &
. b hnfl
A A
T T I T T
" [l - P | "\-u:_ri
.-i F _‘: E
* - * - * * al

-
L
L 1
L]
L1
L ]
w
L
]
L]

L
L]
-
L]
]
-
L]
L]
L]
L
-
_i__-'_

I
|
I
|
I
| |
E O N - 1?.;:“ [} - . . . . L f
| s e
e b AT 4 s |
I - » . . 5 1-.-’-‘}_#,#;"# ] I
| s - I
Wi - - - - - - - -
X
. : ~ S S— L — i
- L] * .
h /3
| 1203 ) ] '[ I, | <hy/3
i - - * -Qi"ﬁD-'IIE - - ' - ]
|
: B - * - b, ) - - . * I| e
| » » - L] :""'lh‘l i T - " » - * I = .
I = ] - . . * Li [ .l - - - - [ I Qe
| = ~ | | =
.-\I * - * - - - s L] - - L] 1 :
| ~ :I - I
[ i’ |
I - * - - - T —t——— |
I 21.5h, - hy2 | k2 |
S— u} - -
S  f L«
¥ 3

1 - pacueTHOE TONEPEYHOE CEUCHHUE; 2 - KOHTYP PaCYETHOI'O MOMEPEYHOr0 CEYCHHST; 3 - TPAHUIIbI 30HbI, B IIpeiesax
KOTOPBIX B pacdeTe YUUTHIBACTCS MOMEpedHas apMaTypa; 4 - KOHTYp pacdeTHOTO TIONEPETHOTo ceueHus 0e3 ydera B
pacyere MorepevHoN apMaTypsbl; 5 - KOHTYp IUIOIIAIKU TPUII0KEHHS HATPY3KH



Pucynok 6.14 - Cxema 1151 pacdera 5Ke1e300€TOHHBIX TUIUT C BEPTUKAILHON, pABHOMEPHO
pacripeielIeHHON oNepeyHoi apMaTypoil Ha IPoIaBIMBaHUE



[Ipu pacmonoxXeHuH MOMEePEeYHONH apMaTyphl HE PAaBHOMEPHO IO KOHTYPY pPacueTHOTrO
MOMEPEYHOr0 CEYEHHUsS, a COCPEelOTOYEHHO Yy OCed IUIOIAgKu TMepefadyd Harpys3Ku
(kpecTo00pa3HOe PACIIONIOKCHHE MTOTICPEYHON apMaTyphl) IEPUMETP KOHTYPA U JJIsl TOTIEPEIHON
apMatypbl MPUHUMAIOT 1O (AKTUYECKUM [UIMHAM YYacTKOB pACIIOJIOKEHHSI MOMEePEUHON
apMatypsl Lgwy ¥ Lswy IO pacdeTHOMY KOHTYpY IpOJaBIuBaHus (pUCyHOK 6.12, 2).

3nauenue Fp ¢ + Fsyuir mpuauMatoT He 6omnee 2Fy yir. Ilonmepeunyro apmaTypy y4uTBHIBAIOT B
pacuere npu Fgy it He MeHee 0,25F .

3a rpaHulell pacnoioKeHUs MOMEePEeUHO apMaTyphl pacdeT Ha MPOAABIMBAaHUE TPOU3BOISAT
coryiacHo 6.2.47, paccMaTpuBasi KOHTYP pacueTHOIO MOMEPEYHOro ceueHus Ha pacctosiauu 0,5h,
OT TpaHUIIbl PACIOJIOKEHUs MomepedHor apmatypsl (pucyHok 6.14). Ilpu cocpenorodeHHOM
PaCIOIOKEHUH TIOMIEPEYHON apMaTyphl MO OCSAM IUIOMIAIAKU NEpeaud Harpy3Ku, KpoMe 3TOro,
pacueTHbI KOHTYp MOMEPEYHOro Ce4YeHHUs OeTOHA MPUHUMAIOT MO JUArOHAIBHBIM JIMHUSAM,
CIICIYIOIIMM OT Kpasi pacIioJIOKEeHHUs MOTIEPEYHOI apMaTypsl (prucyHoK 6.12, 2).

[Tomepeunas apmarypa JOJKHA  yIOBIETBOPSITH  KOHCTPYKTUBHBIM  TpeOOBaHUSM,
npuBeneHHbM B 8.3.9 - 8.3.17.

Pacuem anemenmos na npodaeﬂueaﬂue npu Oeticmeuu COCp€00m0’{€HHblx CUjbl U u32u6a}0u;eeo
MomeHnma

6.2.49 Pacuer sneMeHTOB 6e3 MomepeyHor apMaTypbl Ha MPOJABIMBAHHE MPU COBMECTHOM
NEMCTBUU COCPEAOTOYCHHBIX CHJIBI M M3TMOAIONMEr0o MOMEHTa (pHCyHOK 6.13) mpous3BoIsT u3
YCIIOBUS

Fyun My un , (6.103)

riae F - cocpeorodenHas cuia OT BHEITHEH HArpy3KH;

M - cocpeoTOYEHHBIM M3rHOarmuii MOMEHT OT BHEIIHEH Harpy3KH, YYHTHIBAEMBIA MpHU
pacuete Ha npoaaBiuBanue (6.2.46);

Fo,uit © Mp,uit - IpeieTbHbBIE COCPEIOTOUYCHHBIE CHIIa U U3THOAIONINH MOMEHT, KOTOPhIE MOTYT
OBITH BOCIIPUHSATHI OETOHOM B paCU€THOM IONIEPEYHOM CEUEHHH NP UX Pa3AeIbHOM JCHCTBUM.

B kene300€TOHHOM Kapkace 3JaHHi C TUIOCKUMHU TEPEKPHITHSIMH COCPEIOTOYCHHBIN
U3TrU0AIOINUNA MOMEHT M), paB€H CyMMapHOMY M3rH0a0IeMy MOMEHTY B CEUEHUSIX BEpXHEH U
HWKHEH KOJIOHH, MPUMBIKAIOIINUX K MEPEKPHITHIO B PACCMATPHBAEMOM Y3JIC.

[Tpenenbayto cuiny Fp,yi ompeaenstor corimacHo 6.2.47.

[TpenenbHbIN N3rHdarOMU MOMEHT Mp,yit OTIpEaeNsoT o ¢popmymne

Mp,uit = RotWhho, (6.104)

rae Wy - MOMEHT COMpPOTHBIICHUS PACUYETHOTO KOHTYpA MOMEPEYHOr0 CEUYCHHS, OMpenesieMblit
corjacHo 6.2.47.

[Tpu nmeiicTBUU M3rHOAIONIMX MOMEHTOB B JIBYX B3aUMHO MEPHEHAUKYISIPHBIX TIOCKOCTSIX
pacueT MpoOU3BOIAT U3 YCIOBUS

X

F+M+M~”<1

Fpup Myun  Myyun ) , (6.105)

rne F, M, u M, - cocpeioToueHHBIE CUIIa U U3TUOAIONIHe MOMEHTHI B HaIlpaBileHusAX ocel X u Y,
YUUTBHIBa€MbI€ IIPU pacueTe Ha npojaBiuBanue (6.2.46), oT BHEIIHEH Harpy3Ku;

Fout, Moxuit, Mpy,ut - TIpelienbHBIE COCPEJOTOYEHHBIE CHIAa M M3THOAIOIIUE MOMEHTHI B
HampaBieHusx oced X u Y, KOTOpble MOTYT OBITh BOCHPUHSTHI OCTOHOM B PacueTHOM
MOTIEPEYHOM CEUEHUU TPU UX Pa3eIbHOM JIeHCTBUU.

Yeunue Fp,y i onpenenstoT coryiacHo 6.2.47.

Veunuss Mpyuit 1 Mpy,ut OIIPEfeNAoT COIJAcHO YKa3aHUSM, INPUBEICHHBIM BBIIIE, IPU
JIECTBMY MOMEHTA COOTBETCTBEHHO B IIJIOCKOCTH OCH X M B IIJIOCKOCTH OCH V.
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[Ipu pacrnonokeHuu COCpelOTOUEHHON CUIIbl BHELIGHTPEHHO OTHOCUTENBHO LEHTPA TSHKECTH
KOHTypa pacyeTHOro I[OMEePEeYHOr0 CEYEHHUsS 3HAUEHHUs HW3TMOAIOIIUX COCPEeIOTOUYECHHBIX
MOMEHTOB OT BHEIIHEW HArpy3Kd OIpPEACNAIOT C YYETOM JOINOJIHUTEIBHOTO MOMEHTa OT
BHELEHTPEHHOTO IPUJIOKEHUSI COCPETOTOUECHHON CUJIbI OTHOCUTENIBHO IIEHTpA TSKECTH KOHTYpa
pacueTHOro MONepeyHOro CEYEHHUS.

6.2.50 Pacuer mpouyHOCTH 3JIEMEHTOB C MOMNEPEYHON apMaTypoil Ha MPOJABIMBAHHE IMPHU
JIEHUCTBUHM COCPEIOTOYCHHBIX CHJIBI M M3THOAIONEro MOMeHTa (pUCYHOK 6.14) mpousBOIAT U3
yCIIOBUS

F N M <1

Fb,ait-l-Fw,aEt MEHEI-'-MJWM

i » El

, (6.106)

rne Fu M -m1no 6.2.48;

Fb,uit © Mp,uit - IpeesibHbIE COCPEIOTOUEHHBIE CHIIA U N3TMOAIOIIMIA MOMEHT, KOTOPbIE MOT'YT
OBITH BOCIIPUHSTHI OETOHOM B PACYETHOM MOMIEPEYHOM CEUSHHH MPU UX PA3JEIbHOM JeHCTBUY;

Fswoult © Msw,uit - TIpeenpHble COCPEIOTOUYEHHBIE CUla M U3rMOaroluii MOMEHT, KOTOpbIE
MOTYT OBITh BOCIIPUHATHI IONEPEYHON apMaTypoil IpU UX pa3esIbHOM JICHCTBUU.

Yeumust Fp,yit, Mp,uit ¥ Fsw,uit oripenensroT cornacHo 6.2.48 u 6.2.49.

Yeunmue Msy,ui, BOCIPUHMMaeMoe IONEPeYHOM apMarypod, HOPMalbHOM K IJIOCKOCTH
AJIEMEHTA U PACIOJIOKEHHON PABHOMEPHO BJOJIb KOHTYPA PACUETHOI'O CEUYEHMSI, ONPEIAEIAIOT 110

dbopmyre

Msw,ult = Oa8qSWWSWa (6.107)

rae Qsw 1 Wy, - onpenensitor coriacHo 6.2.48 u 6.2.52.
[Ipm  nelcTBUM  COCPEAOTOYCHHBIX  HM3THOAIONMX MOMEHTOB B JIBYX  B3aWMHO
NEPIEeHIUKYISAPHBIX TUIOCKOCTSX PAacyeT MPOU3BOIAT U3 YCIOBHS

F . M M,

A
Fb,ufr + E:sw,ui:r be,u!’:r + M

W, x i

|
—

+
M-Ely,uf:r + M.sw,y,uft , (6108)

rae F, My u My - no 6.2.49;

Fo,ut, Mbyut 1 Mpy,uit - TIpefieTIbHBIE COCPEJOTOUYEHHBIE CHIa U M3THOAIOIe MOMEHTHI B
HampaBiieHusiX oceil X u Y, KOTOpble MOTyT OBITh BOCIPHUHSATHI OETOHOM B PACUETHOM
MOTIEPEYHOM CEUEHUU MPU UX Pa3eIbHOM JICHCTBUU;

Fswiutt, Mswixuit @ Msw,y,uit = TPEAETIBHBIE COCPENOTOYEHHBIE CHJIa M M3THOArONe MOMEHTHI B
HanpaBieHusx oceil X u Y, KOTOpbIe MOTYT OBITh BOCIIPHHSTHI MOMEPEUYHON apMaTypoil mpu ux
pa3iebHOM JAEHCTBUHU.

Yeunus Four, Mby,utt, Mby,uit B Faw,uit OlIpeiesistor cornacHo ykaszanusam 6.2.48 n 6.2.49.

Veunust Mgw,cuit @ Msw,y,uit OTIPEIENAIOT COTTIACHO yKa3aHWAM, NPHBEAECHHBIM BBIIIE, MPU
JENCTBUHM M3THOAIOIEr0 MOMEHTAa COOTBETCTBEHHO B HAMPABJICHUH OCH X U ocH Y.

3Hauenus Fp,ut + Fsw,ut, Mb,uit + Mswuit, Mac,uit + Msw,utt, Mbyault + Msw,y,ult B YCJIOBHAX (M)
1 (6.108) npunuMarot He Oonee cooTBETCTBEHHO 2 Fi,uit, 2Mb,uity, 2Mby,uits 2Mpy,ult.

[Tomiepeunast apMarypa JIOJDKHA OTBEYATh KOHCTPYKTHBHBIM TPEOOBAHHSIM, TIPUBEICHHBIM B
8.3.9-8.3.17.

6.2.51 B o0mem ciyyae 3HaYCHHSI MOMEHTA COTIPOTUBIICHHUSI PACYETHOTO KOHTYypa OeTOHa Tpu
npoaasnuBanud Wy, ) B HalpaBIEHUAX B3aUMHO NEPNEHIUKYISAPHBIX ocell X U Y onpenenstor
o ¢popmye

Loy
Wy = ¥ e (6.109)

rae lpyy) - MOMEHT MHEPLMH Pacue€THOrO KOHTYpa OTHOCHUTENIBHO oced Xi U Vi, mpoxonsiux
yepes ero HeHTp TsuKeCTH (pucyHok 6.12);
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V(%) max - MAKCUMAIILHOE PACCTOSIHUE OT PACUETHOTO KOHTYpA JI0 €ro LEHTPA TSHKECTH.

3HaueHHE MOMEHTAa HHEPUHUH lpyy) ONPENeNsoT KaK CyMMY MOMEHTOB HMHEPUUH lpyy)i
OTJIC/IbHBIX YYAaCTKOB PACUETHOTO KOHTYpa MOINEPEUYHOr0 CEYEHUSI OTHOCUTEIBHO LEHTPAIbHBIX
OCei, IPOXOIIMX Yepe3 HEHTP TSHKECTH PacyeTHOrO KOHTYpa.

[Tonoxenue 1EHTpa TSHKECTH PACUYETHOTO KOHTYpa OTHOCHUTENBHO BBIOpAaHHOW oOCH
OTIPEACIISAIOT 10 popMyIie

ZE‘: & Iryz' :IEI
X(o= b (6.110)

rie L - umHa oTaensHOro yqacTka pacd4eTHOrO KOHTYpa;

Xi(Yi)o - paccTosHHE OT LEHTPOB TSHKECTH OTICIBHBIX YYACTKOB PACYETHOrO KOHTypa M0
BbIOpaHHBIX OCEH.

J1s 3aMKHYTOr0 IPsIMOYTOJIBHOTO KOHTYpa (pucyHok 6.12, a, 2) ¢ nnuHoi ydactkoB Ly u Ly B
HarpaBieHuu oceid X u Y HEHTP THKECTU PACIOI0KEH B MECTE TMEPECEUCHHs OCel CHMMETPUHN
KOHTYpa.

3HaueHre MOMEHTA HHEPIIMH PACUETHOIO KOHTYpPA ONPEIEISIOT o hopMyIe

Ioxty) = loxr + lox(y)2s (6.111)

rie lbxy)1,2 - MOMEHT UHEPLMU YY4aCTKOB KOHTYypa AIMHOU Ly u Ly oTHOCHTENnbHO ocelt Y1 u Xi,
COBIAJAIOIINX C OCIMH ¥V U X.

3HaueHus lpy(y)1,2 onpenenstor no dpopmynam (6.112) u (6.113), npuHuMas yCIOBHO IIUPUHY
Ka)KJIOr0 y4acTKa KOHTypa JUIMHOH Ly n L,, paBHO¥ enunuLe:

Ly
lpxpr & (6.112)
loxz = 0,501 (6.113)

3HaueHns Why(y) OIpeseltsioT 1o Gopmyiie

oty

Wiy = 250012 (6.114)
W
1 7

Whig) = (Luplyeo + 3 70). (6.115)

JlJis HE3aMKHYTOTO PAacYeTHOTO KOHTYpa, COCTOSIIETrO M3 TPeX MPSIMOJMHEHHBIX y4acTKOB
amuHol Ly m L, (pucyHok 6.12, ), Hampumep, IpU pPacloOKEHHU IUIOMIAAKH IepeIayu
Harpy3ku (KOJIOHHBI) y Kpasi IUIOCKOTO 3JeMeHTa (IUIUTHl MEePEKPBITUs), MOJIOKEHHUE LIEHTpa
TSKECTH PACUETHOI'0 KOHTYpa B HAalPaBJIEHUU OCU X ONPEAEISIOT 1Mo Gopmyie

L2+LL,
Xo= 205ty (6.116)

a B HaIIPaBJIEHUU OCH Y LEHTP TSHKECTH PACIIOJIONKEH IO OCH CUMMETPUU PACUETHOTO KOHTYPA.
3HaueHUs1 MOMEHTA HHEPLMH PACUETHOTO KOHTYPa OTHOCUTEIBHO LIEHTPAIBHBIX ocel Vi u Xp
omnpenensor mo Gopmyie (6.111).
3uaueHus lyy U lpy onpenenstor mo Gopmymam:
3
L L

bel = 6 ; (6117)
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lbxz = Ly(Lx - Xo)°. (6.118)

3Hauenus lpy1 1 lpye onpenenstor no Gopmynam:

Ibys = 0,5L4L%; (6.119)
3

Ly

I = 12, (6.120)
3nauenus Wyy 1 Wyy onpefenstor no popmyiam:
f-f'.'_x f&-x

Wix= %0 1 W= &5 ™70 (6.121)

21,
Wy = & 6.122
by = ~* . (6.122)

[Tpu pacyere NPUHUMAIOT HAMMEHBIIINE 3HAYEHUSI MOMEHTOB CONPOTUBICHUS Wy

JIns HE3aMKHYTOTO PacyeTHOTO KOHTYpA, COCTOSIIEro M3 ABYX HPSMOJIMHEHHBIX Y4acTKOB
amiHoi Ly u L, (pucynok 6.12, 6), Hampumep IpH PpaclojOKEHHMH IUIOIIAAKU Iepeayuu
Harpy3ku (KOJIOHHBI) BOJM3M yIJIa IUIOCKOTO 3JIeMEHTa (IUIMTHI TEPEKPBITHS), IOJIOKECHUE
LEHTpa TAKECTU PACUETHOIO KOHTYpa B HANpaBiIeHUH oceil X 1 Y omnpenesstorT o Gpopmyse

2
Loaloy T 05550
xo(vo) = Lyt L, . (6.123)

3HaueHUs MOMEHTA UHEPLIMH PaCU€THOTO KOHTYpa OTHOCUTEIBHO LIEHTPAJIbHBIX ocei Vi u Xp
onpeenstoT o Gopmyie (6.20).
3HaueHH lpy(y)1 B lox(y)2 onpenenstor no Gopmynam:

3 2
L_'x +L-x[xn—£_'x]

bt = 2 (6.124)
loxe = Ly(Lx - X0)%; (6.125)
loyz = Lu(Ly - Y0)*; (6.126)

) LY
Iy = 12 o [yu 2 ] : (6.127)

3nauenus Wyy 1 Wyy onpenenstor no popmyiam:
Toe I
Wo= %0 L5~ %0 ; (6.128)
by _ly

Wy = Yo u Lo 70, (6.129)

IIpu pacyere NpUHUMAIOT HANMEHBLINAE 3HAYEHUSI MOMEHTOB conpoTUBIIEHU Why 1 Wh,..

6.2.52 3HaueHUs MOMEHTOB COIPOTHUBIICHHUS IONEPEYHONH apMaTypbl MpPH MPOAABIMBAHUU
Wswyxy) B TOM cilydae, Korga IIOIepedHas apMaTypa paclojOKeHa pPaBHOMEPHO BJOJb
pacyeTHOr0 KOHTypa IpPOAABIMBAHUSA B IIpeAelax 30HbI, TPaHULLI KOTOPOM OTCTOAT Ha

g

PaccTOSHUM < B KaXIyl0 CTOPOHY OT KOHTypa MHpoOJaBiuBaHHs OeToHa (pucyHok 6.14),
INPUHUMAIOT PABHBIMU COOTBETCTBYIOIIUM 3Ha4eHUAM Why 11 Wy,
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[Tpu pacmonoxeHnu MONePEeYHON apMaTyphl B TUIOCKOM 3JIEMEHTE COCPEIOTOUYCHHO MO OCSM
IpY30BOH IJIONIAIKK, HAIPUMED, 110 OCH KOJIOHH (KpecTooOpa3HOe pacrooKEeHUE MOTIePEUHON
apMaTypbl B TIEPEKPHITHH), MOMEHTHI CONIPOTUBJICHHS TOMEPEYHON apMaTyphl ONPEICISIOT 10
TEM JKE€ IpaBWJaM, YTO U MOMEHTHI CONPOTHBJICHUs OCTOHA, NMPHUHHUMAs COOTBETCTBYIOIUIYIO
(GaKTUYECKyI0 [UIMHY OTPAaHUYCHHOTO Y4YacTKa PACIOJIOKECHUS TMOMEPEYHON apMaTyphl IO
pacyeTHOMY KOHTYpY HpoaaBiuBaHus Lewy 1 Lewy (pucyHok 6.12, 2).

7 PACYET 2JIEMEHTOB KEJIE3OBETOHHBIX KpHCTPYKIII/Ifl Imo
HNPEAEJBHBIM COCTOAHHUAM BTOPOU I'PYIIIIbBI

7.1 OBIIME ITOJIOXKEHU A

7.1.1 PacyeTsl 110 IpeeNIbHBIM COCTOSIHUSAM BTOPOI IPYIIIBI BKIIOYAKOT:

- pacueT IO PacKpbITUIO TPELIH;

- pacyer 1o aegopmanusim.

7.1.2 Pacuer o o0pa3oBaHUIO TPELIMH MPOU3BOMIAT JJIsl MPOBEPKU HEOOXOAMMOCTH pacdera
IO PaCKPBITHIO TPELUH, a TaKXKe [yl IPOBEPKU HEOOXOAMMOCTH ydeTa TPELIMH IIPH pacueTe 1o
nedopMaIusim.

7.1.3 Tlpu pacuere mo IpeaesbHbIM COCTOSHUSAM BTOPOH I'pYMIbl HArpy3KH NPUHUMAIOT C
K03 PHUIIMEHTOM HAEKHOCTH 110 Harpy3ke yi = 1,0.

7.2 PACYET KEJIE3OBETOHHBIX SJIEMEHTOB I10 PACKPBITUIO TPEIIIUH
O01He moJ10KeHus

7.2.1 Pacyer >xene300€TOHHBIX 3JIEMEHTOB IO PACKPHITHIO TPELIUH MPOU3BOIAT B TeX
ciIydasix, Korja coOIr0/1aeTcs yCIOoBHE

M>MCI’Cv (7'1)

rae M - usrubarommii MOMEHT OT BHEIIHEW Harpy3KH OTHOCHUTENIbHO OCH, HOPMAaJbHOM K
IUIOCKOCTH JIEWCTBHA MOMEHTAa M TNPOXOASIIEH dYepe3 LEHTP THKECTH IPUBEAECHHOTO
MOTIEPEYHOI0 CEUEHUS DIIEMEHTA;

Mere - u3rubarmomuii MOMEHT, BOCIPUHUMAaeMblii HOPMaJIbHBIM CEYEHHEM »3JIeMEHTa IpHu
00pa30BaHUH TPEIIHH, ONpe/eiseMblii cornacHo (7.6).

J1g 1eHTpaNbHO-PACTAHYTBIX 2JEMEHTOB IIMPHHY PACKPBITUS TPELIMH ONPEAEIAIOT NpU
COOJIIOZICHUH YCIIOBUS

N > NCFC! (7'2)

rae N - mpofobHOE pacTATHBAOIIEe YCHITHE OT BHEITHEH HArpy3KH;

Necre - IPOIOJIBHOE pacTATUBAlOIIee YCHIIUE, BOCIPUHUMAEMOE JIEMEHTOM NPpH 00pa30BaHUU
TpENIyH, onpeaensemMoe coriacHo /7.2.10.

7.2.2 Pacuer keie300€TOHHBIX JJIEMEHTOB MPOM3BOJMAT IO HENPOAOJKUTEIBHOMY U
MPOJIOJDKUTEITHFHOMY PACKPBITHIO TPEIIUH.

HenponomxurenbHoe pacKpbITHE TPEIIMH ONPENENsIOT OT COBMECTHOIO JeHCTBUSA
MIOCTOSIHHBIX M BPEMEHHBIX (IUIUTENFHBIX U KPATKOBPEMEHHBIX) HArpy30K, MPOIOJKHTEIBHOE -
TOJIBKO OT IMOCTOSIHHBIX U BPEMEHHBIX JUTUTENBHBIX HArpy3ok (4.2.4).

7.2.3 PacdeT 10 pacKpBITHIO TPEIIWH MPOU3BOIAT U3 YCIOBHUS

Acre < Acre,ults (7.3)

TA€ Qc¢ - IIHMPUHA PACKPBITHS TPEHIMH OT JEHCTBUS BHEUIHEH HArpy3Ku, oOmperenseMas
cormacuo 7.2.4,7.2.12 -7.2.14;

Acre,ult - TPEJIETBHO TOMYCTUMAs IIHUPUHA PACKPBITHS TPEILLUH.

3HaueHUs Acreylt IPUHUMAIOT PABHBIMHU:

a) U3 yCJIOBUs 00eCIeYeH s COXPAaHHOCTU apMaTyphI:

0,3 MM - pH OPOJIOTHKUTETBHOM PACKPBITUH TPEILIUH;

0,4 MM - Ip1 HENIPOJOJKUTEILHOM PaCKPBITUH TPELINH;
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0) U3 yCJIOBUS OIpaHUYEHUS IPOHUIIAEMOCTH KOHCTPYKIUIL:

0,2 MM - TP IPOAOIKUTEIBHOM PACKPBITUH TPELIHH;

0,3 MM - IpH1 HENIPOJOJKUTEIBHOM PACKPBITUM TPEILIHH.

7.2.4 1llupuHy pacKpbITHs TPELIUH dcrc OMPEAEISIIOT HUCXOAS W3 B3aMMHBIX CMELICHHUH
pacTsiHyTOM apMmaTypel M OeToHa IO 00€ CTOPOHBI TPEIIMHBI Ha YPOBHE OCHU apMmarypbl U
IPUHUMAIOT:

- IIpU IPOJIOJIKUTEIILHOM PaCKpBITUN

dcrc = dere, 15 (7-4)
- TIPH HETIPOIODKUTEIBHOM PACKPBITHH

Acrc = Acre,1 t Acrc,2 - Acre,3s (7-5)

TOE Acre1 - LIMPUHA PACKPBITHS TPEIIUH OT MPOAOJDKUTEIIBHOTO JAEHCTBHUS INOCTOSHHBIX M
BPEMEHHBIX JUIMTEIbHBIX HAIPY30K;

Acre2 - WIHMPHUHA PACKPBITHS TPEIIMH OT HENPOJOJKUTEIBHOTO JIEUCTBUSA IOCTOSHHBIX M
BPEMEHHBIX (UIUTEIBHBIX U KPATKOBPEMEHHBIX ) HATPY30K;

Acre3 - LWIMPHUHA PACKPBITHS TPEIIMH OT HENPOJOJKUTEIBHOIO JIEUCTBUSA IMOCTOSHHBIX M
BPEMEHHLIX JIMTENbHBIX HAIPY30K.

3HaueHus Acre,1y Aerg,2 ¥ Aere,3 OMPEACIIAIOT C YYCTOM BIIMSHUS NPOJOJLKUTCIBHOCTH NEUCTBUS
COOTBETCTBYIOLIECH HArpy3KHu.

OnpenesieHHe MOMEHTA 00Pa30BaHUsI TPEUIMH, HOPMAJIBHBIX K MPOI0JIbLHON 0CH 3JIeMEeHTa

7.2.5 Uzrubarouuit MOMEHT M. pu 00pa30BaHUU TPEIIMH ONMPEISIAIOT COryiacHo 7.2.6 nmm
1o JiehopMarMoOHHON MoJienu coriacHo 7.2.11.

7.2.6 OmpeneneHne MOMEHTa OOpPa30BaHUS TPEIIMH IPOU3BOAAT C YYETOM HEYNPYrHx
nedopMaIuii pacTIHyTOro 6eToHa coryacHo 7.2.7.

JlomyckaeTcsi MOMEHT 00pa3oBaHUs TPEIIUH ONpeAessaTh 6e3 yuera Heynpyrux aedopmariuii
pactanytoro 6erona no 7.2.8. Ecnu nipu atom ycnoBus (7.3) u (7.24) He yAOBIETBOPSIOTCS, TO
MOMEHT OO0pa30oBaHMs TPEIIUH CIEAyeT OIpeleNiaTh C YYeTOM HeyNnpyrux Jaegopmanuit
pacTsHyTOrO O€TOHA.

7.2.7 MomeHT 00pa30BaHUs TPELIMH C YYETOM HEYNpyrux JfedopManuil pacTsHyToro 0eToHa
OTIPENIENISIOT C YYETOM CIIETYIONNX MOJIOKCHHN:

- ceueHus nocie 1ehopMUPOBAHUS OCTAIOTCS MIIOCKUMU;

- JMIOpY HANpPSKEHUM B C)kKaToil 30He OETOHA MPUHUMAIOT TPEYroJibHON (OpPMBI, KakK JUis
ympyroro tena (pucyHok 7.1);

- SMIOPY HANpPSsDKEHUH B pacTAHYTON 30HE OETOHAa MPUHHMMAIOT TparelueBUIHOW (HOPMBI C
HaNpsOKCHUSIMH, HE TPEBBIIIAIONIMMH  PAaCUYETHBIX 3HAUYEHUH CONMpPOTHBIEHUS OeTOHa
pacTsKEHUIO Ryt ser;

- OTHOCHUTEJbHYIO Ae(hopMaIiio KpaiHero pacTsiHyTOro BOJIOKHa O€TOHA MPUHUMAIOT paBHON
ee MpeAesIbHOMY 3HAYEHUIO &yt MPU KPaTKOBpEMEHHOM JeiicTBuM Harpy3ku (6.2.31); mpu
JIBYX3HAUYHOM »mrope AedopMaliuii B ceueHuH neMeHTa ety = 0,00015;

- HaNpsDKEHUSI B apMaType MPUHUMAIOT B 3aBUCUMOCTH OT OTHOCHTEIBHBIX AedopMaruii kak
JUIs yIIPYTOro Teja.

7.2.8 MoMeHT 00pa3oBaHus TpelIH 0e3 y4eTa Heynpyrux aeopmaruii pacTsIHyTOro 6eToHa
OTIpeNeNAIOT KaK JUIs CIUIOIIHOTO YIIPYTroro Teja mno gpopmyine

Mere = RptserW = Ney, (76)

rae W - MOMEHT COMPOTHUBIICHHS MPUBEACHHOIO CEUCHHS U KPalHEro pacTSHYTOro BOJOKHA
OeToHa, onpenensieMblit cornacHo 7.2.9;

ex - PACCTOSTHHE OT TOYKH MPHIOKEHHUS MPOaosbHONW chiibl N (pacmojioXeHHOH B IICHTpPE
TSKECTH TPHUBEACHHOTO CCUCHHS JJIEMEHTA) 110 SAPOBOM TOYKH, HauOoJiee YAaJICHHOW OT
PacTAHYTOM 30HBI, TPEIIHHOOOPA30BAHNE KOTOPOM TIPOBEPSETCS.
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B gopmyie (7.6) 3HaK «IUTFOCY TPUHUMAIOT MPH CKUMaroIel mpoaonbHoi cuie N, «MuHyc»
- IIPU PACTATUBAIOLIEH CUIe.
7.2.9 Mowment conpotusienus W 1 paccTosiHUE ey ONIPEEIISIOT 0 (GOopMyIaM:

Lyed

w= % (7.7)
W

o= “hed | (7.8)

rac |red - MOMCHT MHCPHHU IMPUBCACHHOI'O IMOMNCPEYHOI'o CCUYCHHUA OTHOCUTCIBHO €ro HCHTpa
TAXKCCTH

I, Is, 1Js - MOMEHTBI MHEPIUU CEYCHUN COOTBETCTBEHHO OETOHA, PACTSAHYTOM U CXKATOU
apMaryphbl;
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Pucynok 7.1 - Cxema HanpsiKeHHO-1€()OPMUPOBAHHOTO COCTOSIHUS CEUCHUS HIEMEHTA TIPU
IIpoBepKe 00pa30BaHuUs TPEIIUH MPH ICHCTBUN U3rHOaroOIero MOMEHTa (a), U3rubaroIero

MOMEHTa U TIPOJI0JIbHON CUITBI (6)



Ared - TUTOIIA/Ib IPUBEACHHOTO MONIEPEYHOT0 CEUCHHSI AJIEMEHTa, orpeenseMas 1o Gopmyie
a - K03 HUIMEHT PUBEICHUS apMaTyphl K OETOHY

)

g

D:Eb;

Yt - paccTosHHE OT Hauboyiee pPACTIHYTOrO BOJOKHA OeToHa 10 IIeHTpa TKECTH
MPUBEIEHHOTO MOMEPEYHOT0 CEYCHHUSI FJIEMEHTa

5

1red
yt = A?’ﬂd

371€Ch Stred - CTATUYECKHH MOMEHT IUIOMIAAM HPUBEICHHOTO IONEPEYHOTro CEUEHHs DIIEMEHTa
OTHOCHUTEJILHO HauboJiee pacTIHYTOTO BOJIOKHA O€TOHA.

JlomyckaeTcsi MOMEHT COIIPOTHBIICHUS ONPENEIIATh O3 yueTa apMaTyphl.

B stom cnywae 3nadenus ls, 15, As, 4% B dhopmynax (7.9) u (7.10) npuHUMAIOT paBHBIMH
HYIIIO.

Jist m3rubaeMpIX HJIEMEHTOB MPSMOYTOJILHOTO CEYEeHUsI MOMEHT conpoTtuBienus: W 6e3 yuera
apMaTypsbl ONIPEACISIIOT IO popMyIe

BE?
W= 6 . (7.11)

7.2.10 Ycumue Ngc mpu 0o0pa3oBaHWMM TPEUIMH B LEHTPATBHO-PACTSAHYTHIX 3JIEMEHTaX
OTIPEACIISAIOT Mo hopmye

Nere = AredRot ser- (7.12)

7.2.11 Ormpenenenue MoOMeHTa OOpa30BaHUS TpPEUIMH Ha OCHOBE  HEIMHEHHOU
nehOpMAITMOHHON MOJICIIH TIPOM3BOIST UCXO IS U3 OOIIUX TOJIOKEHUH, PUBEICHHBIX B 5.1.22 1
6.2.2 - 6.2.31, HO c yueToM paboOTHl OETOHa B PACTIHYTOW 30HE HOPMAJIBHOIO CEUYEHUS,
OTIpE/ICNIIEMON JTMarpaMMON COCTOSTHUSL pacTsHyToro Oerona corimacHo 5.1.20. PacuerHble
XapaKTEePUCTUKH MaTepUaJIOB MPUHUMAIOT /ISl TPEIENIbHBIX COCTOSHUI BTOPON IPYIIIBL.

3HayeHne My ONIPENENIOT U3 PEUICHUs CHCTEMbl YPaBHEHUH, MpeNCTaBlIeHHBIX B 6.2.2 -
6.2.31, npuHMMas OTHOCHUTENbHYIO Ae(opManuio OETOHA &ymax Y PACTAHYTOM IpaHU 3JIeMEHTa
OT JIeWiCTBUS BHEIIHEN Harpy3KHU paBHOH MpeaeabHOMY 3HAUEHUIO OTHOCUTENBHON JlehopMaliuu
0eTOHA IPU PACTSHKEHUH &t ylt, OTIPEIEIIIEMOMY COTIACHO yKa3zaHUsIM 6.2.31.

PacyeT IIMPHHBI PACKPBITHS TPEIIHH, HOPMAJIbHBIX K NPOJ0JbHONH 0CH 3JIEeMEHTA

7.2.12 HlupuHy pacKpbITUS HOPMAITBHBIX TPEIIUH ONMPEICIISIOT 10 GopMyIie

J'sf
Aere = Q12 alls E" ) (7.13)

i€ Ss - HapsDKEHHE B MPOJOIBbHOM pacTsIHYTON apMaType B HOPMaJIbHOM CE€UYEHUH C TPEIIUHON
OT COOTBETCTBYIOIIEH BHEIIIHEW HArpy3KH, ompeesieMoe corinacHo /.2.13;

Ix - Oa3zoBoe (0Oe3 yyera BIMSHUS BHUAA TOBEPXHOCTH apMaTyphbl) PACCTOSHHE MEXIY
CMEKHBIMH HOPMaJIbHBIMH TPEUIHHAMHU;

Ys - K03((UIMEHT, YYUTHIBAIOUIMA HEPAaBHOMEPHOE paclpe/ieieHne OTHOCUTEIbHBIX
negopManuii  pacTSHYTOH apMaTypbl MEXAy TpEIIMHAMH, JOIYyCKAeTcss IPUHUMATH
ko3 duuueHt Ys = 1, ecnu npu 3ToM ycnoBue (7.3) He yIOBIETBOPSIETCS, 3HaUeHUE [ creayer
omnpenenarts o popmyse (7.23);
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J1 - KO3 GUIMEHT, YUUTHIBAIOIINNA POJI0JDKUTEIBHOCTD ACUCTBUS HATPY3KH, IPUHUMACMbII
pPaBHBIM:

1,0 - mpu HENPOAOIKUTEITHPHOM JACHCTBHH HATPY3KH;

1,4 - npu TpOAOIHKUTEIHHOM JCHCTBUM HArPy3KH;

J2 - K03 GUIMEHT, YUUTHIBAOIIHIA TPOGUIIB TPOIOJILHON apMaTypPhl, TPUHUMACMBbI PaBHBIM:

0,5 - nns apmaTyphl MEPUOTUICCKOTO TTPOPHIIS;

0,8 - nnst rmagKoii apMaTyphl;

J3 - K03 PUIMEHT, yIUTHIBAIOIINI XapaKTep HATPYKEHHS, TPHHUMACMbIN PABHBIM:

1,0 - nnst aMIeMEHTOB U3THOAEMBIX M BHEIICHTPEHHO CIKATBIX;

1,2 - nyist pacTAHYTBIX PJIECMEHTOB.

7.2.13 3naueHWs HaNpSHKEHUS Ss B PACTSIHYTOH apMmarype H3THOAaeMBIX JIIEMEHTOB
OTIPEACIISAIOT 10 popMyie

M -2,
o= red , (7.14)

riae lred, Yo - MOMEHT HMHEPIMH M PACCTOSHHUE OT CXATOW TpaHU JO IEHTpa TSHKECTH
NPUBEJCHHOTO IOMEPEYHOr0 CCUCHHsI AJIEMEHTA, OIpEleNIieMble C YyYETOM ILIONIAU CEYCHUS
TOJIEKO C)KaTOW 30HBI OETOHA, IUIOIIAJCH CEUYCHUS PACTSIHYTOW M CKATOH apMaTypbl COTIIACHO
7.3.11, mpuHMMas B COOTBETCTBYIOIIMX ¢opMynax 3HaYeHHs Kod(pduireHTa MNPUBEACHUS
apMaTyphl K OCTOHY Oy = O%1.
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1 - ypoBeHb IIeHTpa TSHKECTH NIPUBEICHHOTO MTOTIEPEYHOT0 CEeUSHHS

Pucynox 7.2 - Cxema HarnpsiKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS AJIEMEHTA C TPEIIMHAMU TPU
JCHCTBUU M3rHOAOIIEro MOMEHTa (g, 6), U3rHbaroIIero MOMEHTA U MPOI0IBHON CHIIBI (8)

Jnis u3rubaeMbIX >JI€MEHTOB V. = X (pPUCYHOK 7.2), T1ie X - BbICOTa C)KAaTOW 30HBI O€TOHa,
ompenensieMas cornacHo 7.3.12 ipu asy = o%;1.
3HavyeHue ko3 pumeHTa NpuBeACHUs apMaTypbl K OETOHY 8s1 ONPEEIIsioT 1o (hopmyIie

o5 = Phred | (7.15)
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rie Epreq - mpuBeneHHBI MOMYNb AedOpMalliy CKATOTO OSTOHA, YUUTHIBAIOIIMA HEYIpPyTHE
nedopmaruu cxxaToro 0eToHa U ONpeeIsIeMbIi 1o hopmyJie
R-E',.ssr
Epred = “olred . (7.16)

OTtHOcUTENBHYIO AeOpMAIUIO0 OETOHA &1 red MPUHUMAIOT paBHOU 0,0015.
JlomyckaeTcsi HalpsKEHHE Gs OMPECIISITh 10 popMyJie

M
o5 = Zds (7.17)

rAe Zs - pacCTOSTHUE OT LEHTpa TSHKECTH PACTIHYTOM apMarypbl 10 TOYKH MPUIOKEHUS
PaBHOJICHCTBYIOIIEH YCUIIUI B C)KAaTOM 30HE AJIEMEHTA.

st 71eMEHTOB MPSIMOYTOJIBHOTO TOINEPEYHOr0 CEUEHHUs MPU OTCYTCTBUU (Wi Oe3 ydera)
CKaToM apMaTyphl 3HaUCHUE Zs OTIPEACTSIOT 1o (hopmyre

et | =

z=hg - (7.18)

Jl1s 2€MEHTOB MPSAMOYIOJIbHOTO, TaBPOBOIO (C MOJKOM B CXAaTOM 30HE) U JIBYTaBPOBOI'O
MOTMIEPEYHOT0 CEYCHUS JOMYCKACTCs 3HAUCHHUE Zs TPUHUMATH paBHbIM 0,8Ny.

[Tpu neiictBum wu3rubaromero MomeHTa M um mpojonbHOM cwiibl N HampsbkeHue Ss B
PaCTSIHYTOM apMaType OnpeaesitoT mo popmyie

[M(ka -y, N
Os = frsﬂ"

x (28]

Aea] T, (7.19)

rae Ared, Yo - IUIOIIAAb NPHUBEAECHHOTO IONEPEYHOr0 CEYEHMs 3JEMEHTa M PACCTOSHUE OT
HauboJee CKATOro BOJIOKHA O€TOHA JI0 LEHTPA TAKECTH MPUBEIACHHOIO CEUEHHUSI, OTPE/IeIIeMble
1o OOIIMM NpaBUJIaM pacyeTa TeOMETPHUUECKUX XapaKTEPUCTUK CEUYEHUH yNpYyrux 3J€MEHTOB C
YU4ETOM IUIOIIAJIM CEYEHMsI TOJbKO CXKAaTOM 30HBI O€TOHa, IUIOIIAJe ceueHus pacTIHYTOM U
CKaToW apMaTypbl, MPUHUMAas K03 PULIMEeHT MpUBEIeHNUS apMaTypbl K OETOHY 8.

JlonyckaeTcst HanpsKeHUe Os ONIPEeAEIsATh o (hopmyrie

Mg, +z)
o= Az (7.20)
IA€ €s - pacCTOSHHE OT LEHTPa TSKECTH PACTAHYTOM apMarypbl OO TOYKH IPHIIOKEHUS

M

IPOIOIBEHOMN CHIIbI N ¢ y4€TOM SKCLEHTPUCHTETA, paBHOTO &Y

s 51eMeHTOB MNpSMOYTOJBHOTO CEYEHMsI MpH OTCYTCTBUHM (WM 0e3 yuera) cCxKaTrol
apMaTypbl 3HaU€HHUE Zs JIOIYCKAaeTCsl ONpenesaTs no ¢opmyne 7.18, B KOTopol x MpHUHUMAETCA
PaBHBIM BBICOTE CXKAaTOH 30HBI OETOHA C YYETOM BIHSIHHUS TPOJOJIHOW CHIIBI, ONpPEeNsieMon
coryiacHo 7.3.12, npuHumMasi K03(ppUumeHT npuBeIeHNUs apMaTypbl K OCTOHY 852 = Of1.

st a7eMeHTOB MPsIMOYTOJIBHOTO, TaBPOBOIO (C MOJKOM B CXAaTOW 30HE) W JIBYTaBPOBOTO
NIOTIEPEYHOT0 CEYEHUSI JOMYCKAeTCsl 3HAYCHUE Zs TPUHUMATH paBHBIM 0,7ho.

B dopmymax (7.19) u (7.20) 3HaK «UTIOCY MPUHUMAIOT TIPH PACTATUBAIOIICH, a 3HAK «MUHYC)
- IIPY COKUMAIOLLEH NTPOJOJIBHOM CHIIE.

HanpsikeHus: oz He TOJDKHBI IPEBBIIATE R ser-.

7.2.14 3navenus 0a30BOr0 PacCTOSHUSA MEXKAY TpeinnHamu |s onpenensior mo hopmyiie

EN
ls=05 <L d (7.21)
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u npuauMaroT He MeHee 10ds u 10 cMm u He Gonee 40ds u 40 cm (mas 2yIeMEHTOB ¢ pabouei
BBICOTOH IMONIEPEYHOTO ce4eHus He Oosee 1 m).

3nech Apt - TUIOIIAIL CEUCHUS PACTSIHYTOTO OETOHA.

3HavyeHus1 Ayt ONPENENSIOT MO BBICOTE PACTSHYTOW 30HBI OCTOHA Xi, UCIOJB3Yys IpaBUIIa
pacuera MOMEHTa 00pa30BaHMsI TPEIIUH COTJIACHO yKazaHusm 7.2.5 - 7.2.11.

B nmro0om ciydae 3HaueHue Apt IPUHUMAIOT PABHBIM IUIOMIAN CEYCHHUS TPU €€ BHICOTE B
npejenax He MeHee 2a u He 6osee 0,5h.

7.2.15 3nadenust k03 HUIUEHTA Ys ONPENSTISAIOT 10 hopMyJie

F

w=1-08 T | (7.22)

TAE Sscre - HAIPSDKEHHWE B IIPOJOJIBHOM PACTAHYTOM apMarype B CEYEHUU C TPEUIMHOW cpasy
nocse 00pa3oBaHUs HOPMAJIbHBIX TPEIINH, ONpeessieMoe 1o yKkazanusam 7.2.13;

Ss - TO %€, IPH JEHCTBUH PACCMaTPUBAEMOMN HArpy3KH.

Jis u3rubaeMeIx 3J1€MEHTOB 3HaueHue KoddduiuueHTa s IOMycKaeTcs ONpenesiTh 0
dbopmyie

M

[y

w=1-08 M | (7.23)

rae M - o (7.6).

7.3 PACUET DJIEMEHTOB KEJE30BETOHHBIX KOHCTPYKLMIA IO
JE®OPMALMSIM

O01me MoJI0KeHus

7.3.1 Pacuer >1€MEHTOB KeJIe300€TOHHBIX KOHCTPYKIHMH MO JegopManusM HPOU3BOIAT C
Y4ETOM IKCIUTyaTaIllHOHHBIX TPEOOBAHUH, MIPEIBIBISIEMBIX K KOHCTPYKIIHSIM.

Pacuet no nedopmanusm cieayeT Npou3BOAUTh Ha JieiicTBHE:

MIOCTOSIHHBIX, BpPEMEHHBIX JUIMTENBHBIX W KPAaTKOBPEMEHHBIX Harpy3ok (4.2.4) mpu
OrpaHUYeHUH J1eopMaluil TEXHOIOTMYECKUMH WM KOHCTPYKTUBHBIMU TPEOOBaHUSIMU;

MOCTOSIHHBIX M BPEMEHHBIX JUIMTENBHBIX HArpy30K TMpH OTpaHWYeHHU JaedopMaruii
ACTETUYECKUMU TPEOOBaHUSIMHU.

7.3.2 3HaueHMs TpeNeNbHO JOMYCTHMBIX Ae(opMaruii 3JeMEHTOB NMPHHUMAIOT COTJIACHO
CHulI 2.01.07 1 HOpMaTUBHBIM JOKYMEHTaM Ha OTIEJIbHBIE BU/IbI KOHCTPYKIIUH.

Pacuer Kes1€300€TOHHBIX 3JIEMEHTOB 110 IPOrudam
7.3.3 Pacuer >kene300€TOHHBIX JIEMEHTOB 10 IPOTUOaM MPOU3BOJIAT U3 YCIOBHS

f O fur, (7.24)

rae f - nporu6 »xene300eTOHHOTOo AJIeMEHTa OT ACHCTBHS BHEIITHEH HATPY3KH;

fuit - 3HaYEeHME TPeIeBHO JOMYCTUMOTO TPOruba Kere300eTOHHOTO JIEMEHTA.

[Tporuds! >xene300eTOHHBIX KOHCTPYKIMMA OMPEENIOT 10 OOIMKUM MPaBUIaM CTPOUTEIBHON
MEXaHHKH B 3aBUCUMOCTH OT W3THOHBIX, CJBHTOBBIX M OCEBBIX Je(OpPMAIIMOHHBIX
XapaKTePUCTHK >KeIe300€TOHHOTO JJIEMEHTa B CEYCHHSIX 10 ero JUIHHE (KPUBH3H, YIIIOB CIIBUTA
U T.J.).

B Tex cmydwasx, xorga mporuObl KeIe300€TOHHBIX AJIEMEHTOB B OCHOBHOM 3aBUCAT OT
U3rHOHBIX edopMannii, 3HAYCHHUS TPOTUOO0B ONPENENSIOT 0 KPUBU3HAM 3JIEMEHTOB COTJIACHO
7.3.4 - 7.3.6 vy 1O KECTKOCTHBIM XapaKTepucTUKaM coriacHo 7.3.5 u 7.3.16.

[Tpu neficTBUM MOCTOSHHBIX, JUTUTEIBHBIX U KPATKOBPEMEHHBIX HArPY30K MPOTHO OalloK Win
ILIAT BO BCEX CIydasx HE JOJIKEH MPEBBIIATH /150 IIPOJIETA U /75 BBUIETA KOHCOIIN.

7.3.4 Tlporu® >xene300€TOHHBIX D3JIEMEHTOB, OOYCIOBJICHHBIM JaegopManuei u3ruoa,
OTIPEAICIISIOT 1O hopMye
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i
[M, 1 adx
f=o i (7.25)

rac M-" - PI31"H6310H.[HI>1 MOMCEHT B CCUCHHH X OT ,HeﬁCTBHH G,HHHH‘{HOP'I CHIJIBI, HpHJ’IO)KCHHOfI 8(0)

HAINpPaBJICHUIO UCKOMOT'O MIEPEMEIIICHHS JIEMEHTa B CEUCHHH I10 JUTUHE mposieta |, a7t koToporo
OTIPEICIISIOT MPOTHUO;

1

7 )i - nonmas KpuBM3HA >J€MEHTa B CEYEHMHM X OT BHEIIHEH HArpy3Kd, NPH KOTOPOii

OIIpeNeNAI0T IPOTuo.

B oOmem ciyuae s xene300€TOHHBIX M3TMOAEMBIX 3JIEMEHTOB BBIYHCICHHE HpOTrnda
IPOM3BOJAAT IyTeM pa30uMeHUs 3JeMEHTa Ha psAJ YYacTKOB, OINpPEAEICHUsS KPHUBHU3HBI Ha
IpPaHULAX ATHX YYacTKOB (C y4ye€TOM OTCYTCTBHS WM HaJIM4Ws TPELIMH M 3HAaKa KPUBU3HBI) U

1

MNEPEMHOKCHHA SIIOP MOMCHTOB MJ‘ 1 KPUBU3HBL i o IJIMHE J3JICMCHTA IIpU JIMHEHHOM

pacnpenelieHne KpUBU3HBI B IpejesiaXx Kaxaoro ydyacrka. B atom ciywyae mporud B cepenuHe
MPOJIeTa AIEMEHTa ONPEAETSIOT 1o Gopmyre

2 =l
f= ‘52 l + l +6§;‘ l + l +(3)g—2:|l
lan r supf r up, i=1 Fh Fla r

[

. (7.26)

rae sup, | 7.7 - KPUBU3HA JIEMEHTA COOTBETCTBEHHO HA JIEBOM M MPABOU OIOPAX;

i 1 b’ 1

S f - KDUBHU3HBI DJIEMEHTa B CHMMETPHYHO PACTIONIOKEHHBIX cedeHusx | u i’ (i = i')

COOTBETCTBEHHO CIICBa U CIIPaBa OT OCH CHMMETPUH (CEpPeANHBI MPOJIeTa);

a0y
1

\ r J¢ - KpUBU3HA 2JICMCHTA B CCPCAUHE ITPOJICTA,

N - YeTHOE YKCJIO PaBHBIX YYaCTKOB, HA KOTOPBIC PA3JEIAIOT MPOJIET, IPUHUMAEMOE HE MEHEe
6;
| - mposnet semenTa.

1

B dopmynax (7.25), (7.26) KpuBH3HBI r ompeneNnsoT 1o ykaszanusm 7.3.7 - 7.3.16
1

COOTBETCTBEHHO /ISl YYacTKOB 0€3 TpemWH HW C TpeluHaMH. 3HaK ¢ MPUHUMAIOT B
COOTBETCTBUH C AMIOPON KPUBU3HBI.

7.3.5 Jlnst u3ru0aeMbIX 3J€MEHTOB IOCTOSIHHOIO MO JJIMHE 3JIEMEHTa CeUCHHUs, HE MMEIOIINX
TPEUIMH, TPOrHObl ONpEeNeNsoT M0 OOMMM MpaBWJaM CTPOMTEIbHOM MEXaHUKU C
UCIIOJIb30BAHUEM JKECTKOCTH TIONIEPEYHOT0 CeUeHHsI, onpeaerseMoii o popmyae (7.31).

7.3.6 Jlns u3ruOaeMpIX 3JE€MEHTOB IMOCTOSHHOTO IO JJIMHE JJIEMEHTA CEUCHHUs, MMEIOIIUX
TPCIIMHBI, HA KAXIOM Y4YaCTKEC, B MPCACIaxX KOTOPOro I/I3FI/I6aIOH_II/II‘/JI MOMCHT H€ MCHJCT 3HAK,
KPHUBH3HY JIOITYCKAETCsl BBIYMCIATE Ul HauOoJiee HANPSHKEHHOTO CEYEHUS, NMPUHUMAs €€ I
OCTAJILHBIX CCUEHHMH TaKoTro ydacCTKa I/I3MCH$IIOH_[€I>'ICH MNpONMOPUHUOHAIIBHO  3HAYCHUAM
A3rH0AaroIero MOMEHTA.

I[JISI CB060,Z[HO OIICPTHIX WU KOHCOJIBHBIX 3JICMCHTOB MaKCHUMAaJILHBIN HpOFI/I6 OIMPCACIIAOT
o ¢popmye
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1

f=sIP47 e | (7.27)

rae S - kod(h(]uIMEHT, 3aBUCAIIUN OT pacCUETHOW CXEMBbI JJIEMEHTa W BHJA HATPy3KH,
ONpe/eNIAeMbIi 10 TpaBWJIaM CTPOUTEIBHOW MEXAaHHMKH; TpH JCHCTBUM pPaBHOMEPHO
pacmpeieieHHOW HAarpy3KH 3HAUYCHUE S IPUHUMAIOT PABHBIM:

5/48 - mist ¢cBOOOIHO OMEPTOM OANKH U

1/4 - nns KOHCONBHOM OaKu;

1

" Jmax - IIOJIHasA KpUBHU3HA B CCUCHHUU C HanOOJIBIINM I/I3I‘I/I6aIOIJ_[I/IM MOMCHTOM OT HAarpys3Ku,

IpU KOTOPO ompeaesstoT nporud, Beraucisiemas cornacuo 7.3.7 - 7.3.16.
OmnpenesieHne KPUBU3HBI JKeJ1e300€ TOHHBIX 3JIEMEHTOB
Obuwue nonodicernus

7.3.7 KpuBu3Hy wu3ru0acMbpIX, BHEICHTPCHHO CXKaThIX M BHEICHTPEHHO PaCTSHYTHIX
AIIEMEHTOB JIJIsl BBIYMCIICHUS MX TIPOTUOOB OIMPEIEIISIOT:

a) JUISL DJIEMEHTOB WJIM YYacTKOB 3JIEMEHTAa, TJ€ B PACTAHYTOW 30HE HE 00pa3yroTcs
HOpMaJIbHBIE K TIPOJIOJIFHON OCH TPEIIUHBI, - coryiacHo 7.3.8, 7.3.10;

0) JUIsl DJIEMEHTOB MJIM y4acTKOB 3JIEMEHTA, TJIE B PACTAHYTOW 30HE MMEKOTCS TPCIIHHBI, -
coryacHo 7.3.8, 7.3.9n 7.3.11.

DNEeMEeHTBhl MU YYacTKH JJIEMEHTOB paccMaTpUBAIOT 0€3 TpPEIIWH, €CIM TPEIIUHBI He
obpasytorcs (T.e. ycnoBue (7.1) He BBINOJHSAETCS) MPU JACHUCTBUU TIOJHOM HArpy3KH,
BKJTIIOYAIOLIEH MOCTOSIHHYIO0, BPEMEHHYIO JUIUTENIBbHYIO U KPATKOBPEMEHHYIO Harpy3KH.

KpuBu3Hy ’kene300€TOHHBIX JJIEMEHTOB C TpemMHAMH W 0e3 TpPeHIMH MOXKHO TaKXke
OTpeNieNATh Ha OCHOBE Jie(hopMallMOHHOI Mojenu cornacHo 7.3.17.

7.3.8 [lomHyI0 KpUBH3HY M3THOAaEMBIX, BHEIICHTPEHHO CXKaTBIX M BHEIICHTPEHHO PACTSHYTHIX
3JIEMEHTOB OMPEEISAIOT M0 GOpMyIaM:

JUTSL yY9aCTKOB 0€3 TPEIINH B PacTSIHYTOW 30HE

(.0
r=khs sk (7.28)

AJI1 y4aCTKOB C Tp€IMHAMU B paCTHHYTOI\/JI 30HC

LI I 1
r=\Th- [f]z + i) (7.29)
B popmyne (7.28):
1 1
r 1, r 2 - KpI/IBI/ISHI)I COOTBCTCTBCHHO oT HerOHOJ'DKI/ITeJ'II)HOFO JIGP'ICTBPISI

KPaTKOBPEMEHHBIX HArpy30K ¥ OT MPOJODKUTEIBHOTO JEHCTBUS TOCTOSHHBIX M BPEMEHHBIX
JUTUTEIIBHBIX HAaTrPY30K.
B popmyne (7.29):

7/l - KpUBM3HA OT HENPOIOIKMTENLHOTO JEHCTBHMS BCEH HArpy3Kd, Ha KOTODPYIO

MPOM3BOJIAT pacueT 1o JehopMarusim;

I D KpuBU3HA OT HCHOPOAOJDKUTCIIBHOT'O l[GfICTBHSI MOCTOAHHBIX W BPCMCHHBIX
AJIUTCIIbHBIX HArpy30K;
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1

7 /3 - KpUBHM3HA OT MPOJOKUTENBHOTO JCHCTBHS MOCTOSHHBIX ¥ BPEMEHHBIX JUTHTEIbHBIX
Harpy3ox.

1

1 [1]
Kpususuer A7 /1, A7 /2 u \ 7 /3 onpenensior cormacno ykasanusm 7.3.9.
1

7.3.9 KpuBu3Hy kene300€TOHHBIX JIEMEHTOB 7 OT JCHCTBHS COOTBETCTBYIOIIUX HArpPy30K
(7.3.8) onpenpensitoT o hopmyiie

| =
| &

: (7.30)

rae M - nu3ruGaronmii MOMEHT OT BHEIIHEH Harpy3ku (C y4eTOM MOMEHTa OT MPOAOJIbHOM CHUJIIbI
N) OTHOCHTENIBHO OCH, HOPMAJbHOM K IUIOCKOCTH JEHCTBUS M3THOAIONIEr0 MOMEHTa H
pOXOJALIeH Yepe3 LEHTP TSHKECTH MPUBEIEHHOIO IONEPEYHOT0 CEUEHUS HJIEMEHTa;

D - u3ruGHast ®ecTKOCTb NPUBEIEHHOTO MONEPEYHOI0 CEUEHUS JIEMEHTA, OIpeaessemMas 1o

dbopmyre

rne Ept - Monynms npedopmamuu cxaroro OeToHa, omnpeienseMblii B 3aBUCUMOCTH  OT
IPOJODKUTEILHOCTU AEUCTBUS HAarPy3KH;

lred - MOMEHT MHEpPLMM HPUBEACHHOIO IMONEPEYHOrO CEYEHHsS OTHOCHUTENIBHO €ro ILEHTpa
TSKECTH, OTNPEENIIEMBbIN ¢ yU€TOM HaJIUUUs WIH OTCYTCTBUS TPELIMH.

3HavyeHus: Moy eopmanu 6eToHa lyeg 1 MOMEHTA MHEPLUHN MPUBEACHHOTO CeUSHUS |req
JUI JIEMEHTOB 0€3 TPEIUH B PACTSHYTOH 30HE U C TPELIUHAMHU OINPENENIAI0T COOTBETCTBEHHO
1o ykazanusm 7.3.10 m 7.3.11.

Kecmrxocms drcenezobemonnoco snemenma Ha yuacmke oe3 mpeuiur epacmfmymozi 30HE

7.3.10 XKectkocTh xene300eToHHOrO MeMeHTa D Ha ydacTke 6e3 TpelluH OMpelessiioT Mo
(opmyse (7.31).

MomeHT uHepuMu lreg IPUBEACHHOTO MONEPEYHOTO0 CEYEHHs 3JIEMEHTa OTHOCUTEIBHO €ro
[EHTpA TSHKECTH OMPEACISIOT KaK Ui CIUIOIIHOTO Teja MO OOIIUM TpaBUIIaM COMPOTHUBIICHUS
YIPYTUX 3JIEMEHTOB C YU4E€TOM BCEH IJIOIIA N cedeHns: OeTOHA U IJIoLIa/ieil ceueHus: apMaTypsl ¢
K03 (UIIMEHTOM IPUBEICHUS apMaTyphl K OETOHY a

Trac | - MmomeHT HHCPUOUU OCTOHHOI'O CEUEHHUS OTHOCUTEIHLHO HOCHTpaA TAXKCCTHU NMPUBCIACHHOI'O
MOMNEPECUYHOTO CCUCHUSA DJIEMCHTA,

|5, |/5 - MOMCHTBI HMHCPUUH ILUIOIIAJIeii CeYeHHSI COOTBETCTBEHHO paCTHHyTOﬁ U cXKaroit
apMaTypbl OTHOCHUTEIIBHO HEHTPA TAXKECTU IMMPUBCACHHOTO IMMOIMCPEYHOI0 CEUCHUA 3JICMCHTA,

ls = As(ho - Yo)’; (7.33)
10s = A%(ye - a)?; (7.34)
a - KOOQGUIMEHT MPUBEACHUS apMaTypbl K OETOHY
E.s
o= & (7.35)

Ye - pacCTOsIHUEC OT HanOoJIee CKAaTOro BOJIOKHA OeTOHAa A0 HCHTpa TAXKCCTH NMPUBCIACHHOI'O
MOMNEPEUYHOT0 CCUCHUA DJIEMCHTA.
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3naveHus | 1 y. onpeAesnsoT Mo OOLUIMM MpaBUiiaM pacdyeTa TeOMETPHUECKUX XapaKTEPUCTHK
CEUEHHH ynpyrux 3JIEMEHTOB.

JlomyckaeTcst onpeaensiTh MOMEHT HHEepIHH lreq O3 yuera apmarypsl.

B sToM ciydae A npsAMOYTOJIBHOTO C€UEHUs

leg=1= 12 . (7.36)

3HadyeHus Moy aedopmannu 6erona B popmynax (7.31), (7.35) npuHHMAIOT paBHBIMHU:
IIPH HETIPOJOJKUTEILHOM JCHCTBUH HATPY3KH

Eb1 = 0,85Ep; (7.37)
HpI/I HpOI[OJDKI/ITeJILHOM ﬂCﬁCTBHH Har py3KI/I
E-b
Eyy=Ep = ! Poer (7.38)
Jb.cr - MPUHUMAIOT 110 TabsuIe 5.5.
}Kecmkocn% DfC€ﬂ€306€m0HH020 djlemenma Ha ydacmke ¢ mpewurnamu SPGCM}ZH)/I’I’ZOZZ 30HE

7.3.11 XecTKoCTh KeIe300€TOHHOTO JJIEMEHTa Ha yYacTKaxX C TPEIIMHAMH B PACTIHYTOU
30HE ONPEAEISIOT C YYETOM CIIEIYIOIUX MOJOKCHUHI:

- ceueHus rnocie 1ehOpMUPOBAHHS OCTAIOTCS ITIOCKUMU;

- HanpsDKeHUs B OETOHE CKAaTOM 30HbBI ONPEACIAIOT KakK /ISl yIPYyroro Tena;

- paboTy pacTsIHYTOro 6€TOHA B CEUEHUH C HOPMAIBHOM TPEIIMHON HE YUUTHIBAIOT;

- paboTy pacTsHyTOro OETOHa Ha YYacTKE MEXJY CMEXKHBIMH HOPMAJIbHBIMU TpPELIMHAMHU
YYUTBIBAIOT OCPEACTBOM KOdhPHIIeHTa Ys.

XKectkocTh Kenezo0eTOHHOro 3ieMeHTa D Ha ywyacTkax ¢ TpelMHaMu ONpEeAESoT IO
dopmyite (7.31) u IpUHUMAIOT HE OoJiee )KECTKOCTH 0e3 TPEIIHH.

3HadyeHuss Moaynsa naedopManuu cxatoro OetoHa Epy NPUHUMAIOT PaBHBIMU 3HAYEHHSIM
NPUBEICHHOTO MOAYNs nedopmanuu Ep reg, onpenesieMbM 1o Gopmyne (5.9) mpu pacueTHbIX
3HaYEHUAX  CONPOTHUBJIECHHUS  OeToHa  Rpiser  [UIA  COOTBETCTBYIOIIMX  HArpy3ok
(HETIPOJIOJIKUTENIBHOTO U MPOJIOJIKUTENBHOTO IEUCTBUA).

MoMeHT MHepUMH MPHUBEJCHHOTO MOMEPEYHOIo CeUeHHs 3JeMEHTa lreg OTHOCHUTENIBHO €ro
LEHTpa TSKECTH OMPENENSIOT MO OOUIMM IMpaBUJIaM COINPOTHUBIEHUS YNPYTUX 3JIEMEHTOB C
Y4eTOM IUIOIIAJN ceyeHUs OeTOHa TOJBKO CKAaTOM 30HBI, MJIoLIaieil ceueHHsl CKaTol apMaTypbl
¢ KO3(QGUIMEHTOM MpHUBEIEHUS apMaTypbl K OETOHY k1 W pacTSIHYTOW apMmarypbl C
K03 (UIIMEHTOM IPUBEIECHUS apMaTypbl K OETOHY s

lreg = lp + lsasz + 15[, (7.39)

e lp, |s 1 |'s - MOMEHTBI HHEPIHH TIOMAeH CeYeHHsI COOTBETCTBEHHO CXKATOM 30HBI OETOHA,
pacTSIHYTOW W CXKaTOH apMaTypbl OTHOCHTEIBHO IIEHTPa TSDKECTH MPHUBEICHHOTO 0e3 ydera
0eTOoHa PACTIHYTON 30HBI ONEPEYHOTO CEUEHHUS.

Snauenus |s u |'s ompenensior mo Gopmyam (7.33) u (7.34), nIpuHAMast BMECTO Y, 3HAYCHHE
Yem» PABHOE PACCTOSHHIO OT HamOoOJIee CKATOro BOJIOKHA OETOHA 10 LEHTpa TKECTH
NpUBEJCHHOTO (C Ko3(pduumeHntamMu npuBeneHust [Js3 U os2) MOMEPEUHOro ceyeHus Oe3 ydera
OeToHa pacTAHYTOM 30HBI (PUCYHOK 7.3); 17151 U3rH0aeMBbIX 3JIEMEHTOB

Yem = Xms

TJIe X, - CPEAHSIS BHICOTA CXKATOW 30HBI OCTOHA, YUUTHIBAIONIAS BIUSHHE PAaOOTHI PACTIHYTOTO
0eToHa MEXy TPEIIMHAMH U oTpeesseMas corjacHo 7.3.12 (pucyHok 7.3).

3nayeHuss ly u )., ONpEmeNsioT 1O OOmMM MpaBWJIaM pacdyeTa T'eOMETPHUYECKUX
XapaKTePUCTUK CEUCHUHN YIPYTUX JIEMEHTOB.
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3HavyeHus: K03(pPUIMEHTOB MPUBEACHUS apMaTypbl K OETOHY 8s1 M Qs ONpeAensioT no 7.3.14.
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Ao,
1 - ypoBeHB IIEHTpA TSHKECTH MIPUBECHHOTO 0€3 y4eTa pacTSHYTOH 30HB OETOHA OMEPEYHOTO CEUCHUS

Pucynox 7.3 - [IpuBejeHHOE MONIEPEYHOE CEUCHHE (@) U CXeMa HANPSKEHHO-
e(OPMUPOBAHHOTO COCTOSIHUS 3JIEMEHTA € TPEUIMHAMH (6) Ui pacueTa ero 1o aegopmarusam
IpU AeWCTBUM U3TMOAOLIET0 MOMEHTA

7.3.12 Jlyis n3rubaeMbIX 2JIEMEHTOB IMOJIOKCHHE HEHTPaTbHOW OCH (CPEIHSSI BHICOTA CIKATOM
30HBI 0€TOHA) ONPEAETSIOT U3 YPaBHEHUS

Sho = a2 Sso - As1 S %0, (7.40)

e Spo, Sso ¥ S - CTaTHYECKHEe MOMEHTBI COOTBETCTBEHHO CXKaTOM 30HBI O€TOHA, PACTSIHYTON U
CKaTOW apMaTypbl OTHOCUTEIILHO HEUTPAJIIBHOM OCH.

1 npsAMOYTONBHBIX CEYEHHMI TOJNBKO C PACTAHYTOW apMaTypol BBICOTY CXaTOM 30HBI
OTpeNeNsIoT o hopmyie

Xm = ho(ﬁ‘/[ﬂﬁaﬁz)z tope; - Jusa.s?jl, (7.41)
A

5

rae Ms = bhy |
s mpsAIMOYTOJIBHBIX CEYEHUH C PAcCTHYTOM M CKAaTOM apMaTypOll BBICOTY CXKaTOM 30HBI
OTIPENIETISIOT 10 (hopmyIie

. . . a" ’ "
( ()515&52 + :"5'{.1'&51)2 + 2(-'{'{5&'52 T Ey ;) TH T {{.{ja'jl:l
xXm = ho 0 , (7.42)

Jlnst TaBpOBBIX (C TIOJIKOM B CXKATOW 30HE) M JIBYTaBPOBBIX CEUEHUU BBICOTY CHKATOW 30HBI
OTIPEAICIISIOT 1O hopMye
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[ ( 0‘15&52 + ﬂjajlf{'{f)g + 2(,{.{5{1'52 +-"5"r.1al.11 E +-"5"rf E)

x,, = ho g + i) (7.43)

- -"5'{5&'52 +

A

Alf - nuiomaap c€4EeHUs CBECOB CHKATOM IOJIKH.
J1s  BHELUEHTPEHHO CXaTblX M BHELEHTPEHHO pACTAHYTBIX DJJIEMEHTOB IIOJIOKEHUE
HEUTpaIbHOW OCH (BBICOTY CXKATOW 30HBI) ONPEAEISAIOT U3 YPABHEHUS

'
fyp taad gt egdy

y = Se0 T Zaso et (7.44)

TAC yn - PaCcCTOSAHUC OT HeﬁTpaﬂBHOﬁ OCH A0 TOYKH IIPUIIOKCHUA HpO,Z[OJ'IBHOﬁ CHJIBI N,
M

OTCTOAIIEH OT LEHTPA TSKECTHU HOIHOrO ceueHus (0e3 ydeTa TpeluH) Ha paccTosSHun eg = 4V |
Ibo, lso, 1%0, Sbo, Sso, S[lsp - MOMEHTBI MHEPIIMU W CTaTUYECKUE MOMEHTBI COOTBETCTBEHHO
CKaTol 30HBI OETOHA, PACTSIHYTON U C)KAaTOM apMaTyphl OTHOCUTEIBHO HEUTPAIbHON OCH.
JlormyckaeTcs U 3JIEMEHTOB MPSMOYTOJILHOTO CEUYCHUS BBICOTY CXKATON 30HBI IPU JICHCTBUU
U3rubarIKUX MOMEHTOB M 1 npo10sibHOM cuiibl N onpenensts no Gpopmyine
IrsEN

Xy = Xy £ “rea (7.45)

TIIe X, - BBICOTA C)KaTO# 30HBI U3rHOAEMOro AIIeMEHTa, omnpenensieMas mo dpopmymnam (7.40) -
(7.43);

lredy Ared - MOMEHT MHEpPUMHM U IUIOIIA[b NPUBEAECHHOTO IONEPEYHOr0 CEYECHHUS,
ornpezenseMble JUIsl TOJHOTO ceueHus (0e3 yuera TpeluH).

3Ha4yeHUsT T€OMETPUUECKUX XapaKTEPUCTHK CEUCHMs 3JIEMEHTa ONpeAessioT M0 OO0IUM
NpaBUJIaM pacdyeTa CeUeHHs! YIIPYTHX DJIEMEHTOB.

B ¢opmyne (7.45) 3HaK «uItOC» MPUHHUMAIOT MPU CKUMAIOIIEH, a 3HAK «MHHYC» - HpHU
pacTIruBarouIed MPOJAOJIbHON CHIIE.

7.3.13 XecTkocTh M3rubaeMbIX JKEIE€300€TOHHBIX JIEMEHTOB JOMYCKAETCs ONpPEAesaTh 10

dbopmyie
D = EsyredAsZ (ho - XM), (746)

II€ Z - pacCcTOsHUE OT LEHTPa TSDKECTH pPacTSIHYTOW apMaTypbl /10 TOYKH MPHUIIOKEHUS
PaBHOJCHCTBYIOLIEH YCUIIUN B CKAaTON 30HE.

s 51eMeHTOB MNpSMOYTOJbHOTO CEYEHMsI MpH OTCYTCTBUHM (WM 0e3 yuera) cCxKaTroil
apMaTypbl 3HaU€HHE Z ONPEAEISIOT 1Mo opmyrne

1
z=ho- 3 Xm. (7.47)

st aeMeHTOB MPsIMOYTOJIBHOTO, TaBPOBOIO (C MOJKOM B CXAaTOW 30HE) U JIBYTaBPOBOTO
HONIEPEYHBIX CCUCHNUH 3HAYCHUE Z JONyCKaeTcsl MpuHUMaTh paBHbIM 0,8hg.

7.3.14 3nadenust K03 (HUIIMEHTOB MPUBEICHUS apMaTyphbl K OCTOHY TPUHUMAIOT PaBHBIMH:

JUISL CKATOM apMaTypsl

1 = B red : (7.48)
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JUISL pacTSHYTOM apMaTypsl

E

s, red
t = Pored (7.49)

Ebred - IpUBeneHHBIH MOAYINb AedopMaIu CKaToro OSTOHA, ONpenesieMblid o Gopmyie
(5.9), npu HENPOOIKUTEILHOM U MPOIOHKUTEIILHOM JICHCTBUU HAIPY3KH;

Es red - MpUBeICHHBINA MOTYJTh AehopMaIiKl pacTsIHYTOH apMaTyphl, ONPEIEISIEMbIi C Y4eTOM
BIIUSTHUS pa0OTHI paCTIHYTOr0 O€TOHA MEXIY TPEIIMHAMH 10 popMyIie

Eﬁ

Esred = ¥s (7.50)

3naueHus Ko3(hduUImeHTa s onpeaenstor mno Gopmyse (7.22).

JlomyckaeTcsi NpUHUMaTh s = | U cieqoBaTeIbHO asy = as1. [Ipu 3TOM, ecnu ycnoBue (7.24)
HE yJIOBJICTBOPSIETCS, PacyeT MPOU3BOIAT C y4eTOM KodddunueHTa s o Gopmyse (7.23).

7.3.15 TIporu0Onl Xelre300€TOHHBIX JIEMEHTOB MOXHO ONPEICNSTh [0 OOIIMM IpaBUiIaM

1

CTPOUTENLHON MEXaHUKH C UCIOJIb30BAHUEM BMECTO KPUBHU3HBI # HEMOCPEICTBEHHO M3TMOHBIX
JKECTKOCTHBIX XapakTepUCTHK D myTem 3ameHbl ynpyrux H3ruOHBIX Xapaktepuctuk EJ B
pacueTHBIX 3aBUCHUMOCTSIX Ha yKa3aHHBIE XapakTepucTHKH D, Beruucisiembie 1mo Qopmynam,
npuBeeHHbIM B 7.3.9 u 7.3.13.

[Ipy coBMECTHOM AEWCTBMM KpPAaTKOBPEMEHHOM M JUIMTEIbHOW HArpy3o0K IOJHBIA NpOrud
3JIEMEHTOB 0€3 TPEIIMH U C TPEIIMHAMH B PACTSHYTON 30HE OMPEENIAIOT IyTeM CYMMHPOBAHUS
pPOruOOB OT COOTBETCTBYIOIIMX HArpy30K IO aHAJOTUU C CYMMHUPOBAHUEM KPUBHU3HBI COTJIACHO
7.3.8, mpuHUMast )KeCTKOCTHBIC XapaKTepUCTHKU D B 3aBUCMMOCTH OT YKa3aHHOW B 9TOM ITYHKTE
MPUHATON MPOJOJKUTEIBHOCTH JEUCTBUS PACCMATPUBAEMON HArpy3KH.

JlomyckaeTcst pH OMpeIeNIeHUH KECTKOCTHBIX XapaKTepUCTUK D 3JeMeHTOB ¢ TpenrHaMu B
pacTsHyTOM 30HE MpUHUMATH Kod(duimeHt Ys = 1. B a3Tom ciydae nmpu COBMECTHOM JIEHCTBHH
KpPaTKOBPEMEHHOW U JUIMTENIbHOW Harpy3oK TIIOJHBIM OpOrud 3JIE€MEHTOB C TpELUIMHAMU
ONpeAeNsoT MyTeM CYMMHUPOBAHHMS TPOTMOOB OT  HENPOJOJDKUTENBHOTO  JIEHCTBUS
KPAaTKOBPEMEHHOM HAarpy3kd M OT MPOJOJDKUTENBHOIO JEHCTBHUS JUIMTEIIBHOM HArpy3ku C
Y4€TOM COOTBETCTBYIOIIMX 3HAYEHHMH MKECTKOCTHBIX XapakTepuctuk D, T.e. mogo0HO ToMy, Kak
3TO MPHUHSATO IS 3JIEMEHTOB 0€3 TPELHH.

Onpenenenne KPUBU3HBI Ke1e300eTOHHBIX 3JIEMEHTOB HA OCHOBE HeJIMHeHO
aeopManMOHHON MoJeTH

7.3.16 TlonHyro KpHWBHU3HY 3>KEJIe300€TOHHBIX D3JIEMEHTOB HA YydYacTKax Oe3 TpeIluH B
pacTAHyTOM 30HE ceueHHs omnpenesstor mo Gopmyne (7.28), a Ha ydyacTkax ¢ TpEIIMHAMH B
PACTSIHYTO# 30HE ceueHus - o Gpopmyie (7.29).

3HaueHus KpUBU3HBI, BXojsime B ¢dopMynbl (7.28) u (7.29), ompenensioT w3 pemieHus
cucrtemsl ypaBHenui (6.36) - (6.40). IIpu 5TOM 1151 3JIEMEHTOB ¢ HOPMAIBHBIMU TPEIIHHAMH B
paCTSIHYTOI 30HE HampsHKEHUE B apMaType, MepeceKkaroliei TpeIrHbI, ONPEAeIsioT Mo popmyie

g Vg %y

o= i (7.51)
rac
1

1+0g 50

v = 5 (7.52)
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31€ech €jcrc - OTHOCUTENbHAS AeopManus pacTIHYTONH apMaTyphl B CEYEHUH C TPEIIMHOM cpasy
nociie 00pa3oBaHUsI HOPMAJIbHBIX TPELINH;

€ - yCpelHEHHas OTHOCUTENbHas AedopMalus PacTAHYTOH apMmarypbl, IepeceKarollei
TPEILMHBI, B paCCMaTPUBAEMON CTaJIMH pacueTa.

[Ipu ompeneneHWM KPUBH3HBI OT HEMPOMOJDKMTEIBHOTO JEHCTBHS HAarpy3kd B pacdere
UCIOJIB3YIOT AMarpaMMbl KPaTKOBPEMEHHOTO Ae(OPMHUPOBAHUS CXKATOTO U PACTAHYTOrO OETOHA,
a TpU ONPENCIICHUH KPUBU3HBI OT MPOJOJKUTEIBLHOTO NEHCTBUS HArpy3Kd - JUarpamMmbl
JUIUTETIbHOTO JeOpMUPOBaHUs OETOHA C PACUETHBIMHM XapaKTEPUCTHKAMH ISl MpeAeSbHBIX
COCTOSIHMM BTOPOM I'PYIIIIBL.

Jlis yacTHBIX ciyyaeB JCHCTBHUS BHEIIHEW HArpy3ku (M3rud B JBYX IUIOCKOCTSIX, U3TUO B
IUIOCKOCTH OCH CHMMETPHUH IONEPEUYHOr0 CEYEHUs JIEMEHTa M T.I.) KPUBM3HBI, BXOJSIINE B
dbopmysr (7.28) u (7.29), onpenenstor U3 pelIeHUs CUCTEM ypaBHEHHWH, yKa3aHHBIX B 6.2.27 -
6.2.29.

8 KOHCTPYKTHUBHBIE TPEBOBAHUSA
8.1 OBIIME ITOJIOKEHU A

8.1.1 Jlns obecrneueHus: HeCylIel CIOCOOHOCTH, MPUTOAHOCTH K HOPMAaJIbHOW AKCIUTyaTallluu
U JIOJTOBEYHOCTH OCTOHHBIX U IKEJIIE300C€TOHHBIX KOHCTPYKIHUW IMOMHMO TpeOOBaHUH,
OIIPENEISIEMbIX PACUYETOM, CJIEAYET BHIMOJHATH KOHCTPYKTHBHBIE TPECOOBAHHMS:

- I10 TEOMETPUIECKIM pa3Mepam 3JIEMEHTOB KOHCTPYKIIUH;

- 10 apMUPOBaHUIO (COACPIKAHUIO U PACIIOJIOKEHUIO apMaTypbl, TOJIIUHE 3aIIUTHOTO CJIOS
0cToHa, aHKEPOBKE U COCTUHEHHSIM apMaTypPhl);

- 110 3aIUTE KOHCTPYKIUI OT HEOIArONPHUSATHOTO BIMSHUS BO3JICHCTBUN CPEJIbI.

8.2 TEOMETPUYECKHE PASMEPBI KOHCTPYKIIUI

8.2.1 MuHUManbHbBIE TEOMETPUYECKHE pa3Mepbl CEUYEHUN KOHCTPYKLUU ClieyeT Ha3Ha4aTh
TaKMMH, 9TOOBI 00eCIICUNBATh:

- BO3MOXXHOCTh HAJUIEKAIIETO pPa3MEIICHUs apMaTypbl (PacCTOSHHUS MEXAY CTEepPIKHIMH,
3aIUTHBIN CI0M OE€TOHA U T.JI.), €6 AaHKEPOBKH M COBMECTHOM pabOTHI C OETOHOM;

- TOCTaTOYHYIO JKECTKOCTh KOHCTPYKIIHIA;

- HEOOXOJUMYI0 OTHECTOWKOCTh, BOJOHEIPOHUIIAEMOCTh KOHCTPYKIMHA, TEIJIO- |
3BYKOU3OJISINIO, KOPPO3SHOHHYIO CTOHKOCTbD, PaJAUAllMOHHYIO 3alUTY U T.IL.;

- BO3MOXHOCTh Ka4eCTBEHHOT'O U3TOTOBJICHHS ITPH OCTOHMPOBAHUH KOHCTPYKIIHIH.

8.2.2 Pa3Mepsl ceueHUl BHEIICHTPEHHO CHKATHIX AIIEMEHTOB ISl 00€CTIeYeHHs UX JKeCTKOCTH

o
PEKOMEHYEeTCs TPHUHUMATh TAaKMMH, YTOOBI WX T'MOKOCTH : B JIIOOOM HAmpaBje€HWH He
IpeBbIIaNa;

200 - ni1s >xel1e300€ TOHHBIX YJIEMEHTOB;

120 - 11 KOJIOHH, SIBJISIOIIMXCS DJIEMEHTaAMH 3[JaHui;

90 - g1 OETOHHBIX DJIEMEHTOB.

8.2.3 B KOHCTpYKIMSIX 3MaHUN W COOPYKEHHH CleayeT MpeaycMaTpuBaTh WX pa3pe3Ky
MOCTOSSHHBIMH ¥ BPEMEHHBIMU TEMIIEPATYPHO-YCAJOUYHBIMH IIIBAMH, PACCTOSIHUS MEXIY
KOTOPBIMH HA3HAYalOT B 3aBUCUMOCTH OT KJIMMATHYCCKUX YCIIOBHUH, KOHCTPYKTHBHBIX
0COOCHHOCTEHN COOpYKEHUs, TOCTIE0BATEIHHOCTH MPOU3BOACTBA PabOT U T.1I.

[Ipu HepaBHOMEpHOW ocaake (YHIAMEHTOB CIeAyeT MpeaycCMaTpUBaTh pas3jciicHue
KOHCTPYKIIUH 0CaJOYHBIMH IITBAMHU.

8.3 APMUPOBAHUE

3alMTHLIA CJI0H 0eTOHA
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8.3.1 Apmarypa, pacroyio)KeHHass BHYTpU CEYCHUS KOHCTPYKIIMH, TOJDKHA UMETh 3alllUTHBIA
cinoit OeroHa (paccCTOsHME OT TOBEPXHOCTH apMarypbl [0 COOTBETCTBYIOIICH TI'paHU
KOHCTPYKLUH), YTOOBI 00ecreunBaTh:

- COBMECTHYIO paboTy apMarypbl ¢ OETOHOM;

- aHKEPOBKY apMmaTypsl B O€TOHE M BO3MOXXHOCTh YCTPOWCTBA CTHIKOB apMaTYpPHBIX
3JIEMEHTOB;

- COXPAaHHOCTb apMaTyphbl OT BO3JECUCTBHUI OKpYXkaloleh cpelbl (B TOM YUCIE MPU HATUYUU
arpeCCUBHBIX BO3JICUCTBHI);

- OTHECTOMKOCTh U OTHECOXPAHHOCTb.

8.3.2 TonmuHy 3alMTHOTO CjI0si O€TOHA HAa3HAYAIOT MCXOsd U3 TpeboaHuit 8.3.1 ¢ yyeTom
TUTIA KOHCTPYKIIMHA, POJIM apMaTypbl B KOHCTPYKIUSX (TIpomoibHas pabodas, morepedHas,
pacnpenenuTeNnbHas, KOHCTPYKTUBHAs apMaTypa), YCIOBUH OKpYXalollell cpelapl U IuameTpa
apMaTyphl.

MuHuMalnbHbIe 3HaYeHHsI TOJIIMHBI clIosi OeToHa pabouel apMaTyphl ciaeayeT NPUHUMATD 110
tabaume 8.1.

Tadonuma 8.1

YcnoBust sKeITyaTallui KOHCTPYKLUH 3AaHUN Tomuura samuTHOTO CM0S

OeToHa, MM, HE MEHEe

1. B 3aKpBITBIX TOMEIIEHHUAX IIPU HOPMAJIBHOW M MOHIKEHHON BJIQ)KHOCTH 20
2. B 3aKphITBIX TOMEMICHHUSX IPH TOBBIMICHHONH BIAXHOCTH (IPH OTCYTCTBHH 25
JIOTIOTHUTENBHBIX 3aIIUTHBIX MEPOIIPUSITHI)
3. Ha orkpeiToM Bo3gyxe (IpH OTCYTCTBHHM JOIOJHHUTEIBHBIX 3aIIUTHBIX 30
MEpPOTIPUATHI)
4. B rtpyHTe (UIpH OTCYTCTBHM IOIOJHHUTEIBHBIX 3alIUTHBIX MEpONpPHUATHH), B 40
(hyHIaMeHTaxX NpU HAJIMYUU O€TOHHOM MOATOTOBKH

Jniss cOOpHBIX 3JIEMEHTOB MHMHHMANbHbIE 3HAYEHHs TOJIIMHBI 3aLIUTHOTO cjos OeToHa
paboueii apmarypsl, ykazaHHble B TabmuIe 8.1, yMEHBIIAOT HA 5 MM.

JI11 KOHCTPYKTUBHON apMaTypbl MUHMMaJIbHbIE 3HAYSHHS TOJIIHUHBI 3alIUTHOTO CJI0s1 OETOHA
MPUHUMAIOT Ha 5 MM MEHBIIIE TI0 CPAaBHEHHIO C TPeOYyeMBbIMH JIJIsi paboyeit apMaTyphl.

Bo Bcex ciyuasx TONIIMHY 3allUTHOTO cjos OeTOHa cieayeT Takke NMPUHUMaTh He MEHee
JaMeTpa CTEP>KHS apMaTypBhl.

MuHuMAaJIbHbIE PACCTOSIHMA MEXKAY CTEP’KHSIMH apMaTypbI

8.3.3 MuHUMaIIbHBIE PACCTOSIHUS B CBETY MEXKIY CTEPKHIMH apMaTyphl CIIEAyeT IPUHAMATh
TaKUMH, 4YTOOBI 00ECHEeYUTh COBMECTHYIO pPabOTy apMaTypbl C OETOHOM M KauyeCTBEHHOE
W3TOTOBJICHHE KOHCTPYKIUH, CBA3aHHOE C YKJIAJKON U YIJIOTHEHHEM OETOHHOM cMecH, HO He
MeHee HauOOJIBIIEro AUaMeTpa CTEPXKHS, a TAK)Ke He MEHee:

25 MM - IIpH TOPU3OHTAIBHOM WJIM HAKJIOHHOM IOJIOXEHHH CTEpKHEW NMpU OETOHUPOBAHUU
JUIS HYDKHEH apMaTyphl, paclioJIOKEeHHOM B OJIMH WJIH JIBa pAJIa;

30 MM - TO ke, 11 BEpXHEN apMaTypsl;

50 MM - TO ke, IpU paclOJIOKEHUU HWXKHEH apMmarypsl Oosiee yeM B JaBa psana (Kpome
CTep)KHEH IBYX HIDKHUX PSAIOB), a TaKXKe NPU BEPTUKATHHOM IOJIOKEHHH CTEp)KHEH TNpHu
0OETOHMPOBAHUHU.

[Ipu CTECHEHHBIX YCIOBUSX IOIYCKAETCsl pacrojaraTh CTEpP)KHU Ipynnamu - mydkamu (6e3
3a30pa MeXay HUMH). [Ipu 3TOM paccTOsIHUS B CBETY MEXAY ITyYKaMH JIOJDKHBI ObITh TaKkKe He
MeHee MPUBEIACHHOIO JAMaMeTpa CTEpKHS, SKBHUBAJIEHTHOIO IO IUIOMIATM CEYEHHUS IydKa

apMarypsl, IPHHAMAEMOTO PAaBHBIM:
H
]
"|||Z':£.sz'
ds,red =l

rae dgj - TMaMeTp 0JTHOTO CTEPIKHS B MYUKE;
1 - YHACJIO CTEPKHEN B MyUKe.



file:///O:/
file:///O:/
file:///O:/

IIponosibHOE apMHUpOBaHUe

8.3.4 B xene300eTOHHBIX AJIEMEHTaX IUIOIIA(b CEYCHUSI IPOAOILHON PaCTAHYTON apMaryphbl,
a TaKKe CXKaTOW, ecny OHa TpedyeTcs MO pacueTy, B MPOILEHTaX IUIOMAAM Ce4YeHUs OeToHa,
paBHOM MPOM3BENCHUIO IIMPUHBI MPSIMOYTOJBHOTO CEYEeHUs JIMOO MIMPHHBI pedpa TaBpPOBOTO

A
2100
(IByTaBpOBOT0) CeueHHUsl Ha pabouyt0 BbICOTY CEUEHUs, L = “™0 % cnexyeT MpUHUMATDH HE
MEHee:
0,1 % - B m3rubaembIX, BHEIICHTPEHHO PACTSHYTHIX 3JEMEHTaX U BHEIEHTPEHHO CXKAThIX
o by

>JIeMEeHTax Ipu ruokoctd i < 17 (11 IpsAMOYroibHBIX cedeHuit # <5);
by
0,25 % - BO BHEIEHTPEHHO CKATBIX IEMEHTAX MPU TMOKOCTH ¢ > 87 (JUIst MPSIMOYTOIBHBIX
Iy
ceuenuii # > 25);

JUI TPOMEXYTOUYHBIX 3HAYEHHUH THUOKOCTH 3JIEMEHTOB 3HAu€HHE Mg ONpPEIeNsoT 110
UHTEPIIOJISILINY.

B snemeHnTax ¢ npoJoiapHON apMaTypoi, paclo0KEeHHON PaBHOMEPHO 10 KOHTYPY CEYEHHUS,
a TaKkKe B LEHTPAJIbHO-PACTAHYTHIX JJIEMEHTAX MHUHUMAJbHYIO IUIOIIAJb CEYEHUsI BCel
IPO/IOJIBHOM apMaTrypsl cielyeT HNPUHUMAaTh BJBOE OOJbIIE YKa3aHHBIX BbIIIE 3HAYEHUH U
OTHOCHTH MX K TIOJTHOH IIIOMIA N CeYEeHHUs1 OETOHA.

8.3.5 B GeTOHHBIX KOHCTPYKLHUAX CIeyeT NpeaycMaTpuBaTh KOHCTPYKTUBHOE apMUPOBAHHE:

- B MECTaX pe3KOro M3MEHEHHUs pa3MEPOB CEUEHHUS AIEMEHTOB;

- B OETOHHBIX CTEHAaX MOJ M HaJ IPOEMaMH;

- BO BHEI[EHTPEHHO CXaTbIX 3JIEMEHTaX, pACCUUTHIBAEMbIX 110 MPOYHOCTH O€3 yuera paboThbl
pacTsHyTOro OeTOoHa, y TpaHel, IJe BO3HUKAIOT PACTITUBAIOIIME HANpPSDKEHUS; MPH 3TOM
KO3 (ULIMEHT apMUpPOBaHUs L TpuHUMatoT He MeHee 0,025 %.

8.3.6 B ’xene300eTOHHBIX JMHEWHBIX KOHCTPYKIUSAX W IUIMTaX HAWOOJBIINE PACCTOSHUS
MEXy OCSIMHU CTEpKHEH MpoJ0iabHOI apmatrypsl, oOecnieunBaromue 3hpekTuBHOE BOBIEUEHHE
B paboTy OeTOoHa, paBHOMEpPHOE paclpejaesieHue HamnpsskeHul u jaedopmanmii, a Takxke
OTpaHUYEHUE IIUPHUHBI PACKPBITUS TPEIIMH MEXIY CTEpKHAMHU apMaTypbl, IOJDKHBI OBITH HE
Oonee:

B )K€JI€300€TOHHBIX Oalikax W IUTUTAX:

200 MM - ipu BBICOTE morepedHoro cedenus h < 150 mw;

1,5h 1 400 mMm - ipu BeIcoTe monepeyHoro ceueHus h > 150 mm;

B KeJIe300€TOHHBIX KOJIOHHAX !

400 MM - B HampaBJIEHUH, IEPIEHAUKYISIPHOM TUIOCKOCTH U3TH0a;

500 MM - B HaIpaBJIEHUHU TIJIOCKOCTH U3TrH0a.

B kene300eTOHHBIX CTEHaX pPACCTOSHUS MEXIY CTEP)KHSAMH BEPTHKAIBHOM apMmarypsl
npuHuMaroT He 6osee 2t 1 400 mm (t - ToNIIKMHA CTEHBI), @ TOPU30HTAIBHOM - He 6omee 400 MMm.

8.3.7 B Gankax u peOpax mmpuHoi 6osee 150 MM 4HCI0 MPOJOIBHBIX pabOUYUX PACTIHYTHIX
CTEp)KHEHW B MOMEPEYHOM CEUCHUH JIODKHO ObITh He MeHee AByX. [Ipu mmpune snementa 150
MM M MEHEE JOIyCKAEeTCsl yCTaHABJIMBAThH B IIONEPEYHOM CEYEHUHN OJIMH NPOAOIbHBINA CTEPKEHD.

8.3.8 B Oanmkax 10 OIMOpHI CIIEAYET JOBOAWUTH CTEPKHHU MPOJOIBHON paboueil apMmarypsl
IUIOINAAbIO CEUYEHUSI HEe MeHee 1/2 muomanu cedeHus CTEp)KHEH B MposieTe W He MEHee JIBYX
CTEpKHEH.

B mumTax 10 omopsl cieayeT JOBOAWUTH CTEPXKHH MPOAOJIBHONW pabodel apmarypbl Ha 1 M
MIUPUHBI TUTMTHI C TIOMIABI0 CeueHUs He MeHee 1/3 momanu cedeHus cTepkHed Ha 1 M
IIMPHUHBI ITUTHI B IIPOJIETE.

ITonepeuHoe apMupoBaHue



8.3.9 Ilomepeunyio apmaTypy cleayeT yCTaHABIMBATh MCXOMS M3 pacyeTa Ha BOCIPHITHE
YCUJIMH, a TaKKe C LIEIbI0 OTPAHUYECHUS PA3BUTHS TPELIMH, yAEpKaHHUsI IPOJOJIbHBIX CTEpKHEN
B TPOEKTHOM TIOJIO)KEHHUM M 3aKpeIIeHHs HX OT OOKOBOTO BBIIyYMBAHHUS B JHOOOM
HalpaBJICHUU.

[Toriepeunyto apmMaTypy YCTaHaBIMBAIOT y BCEX MOBEPXHOCTEH KeJIe300€TOHHBIX 3JIEMEHTOB,
BOJIN3M KOTOPBIX CTABUTCS MPOJOJIbHAS apMaTypa.

8.3.10 /Ilmamerp momepevyHOil apMaTypbl (XOMYTOB) B BSI3aHBIX KapKacax BHELEHTPEHHO
CKaThIX 3JIEMEHTOB MPUHUMAIOT He MeHee 0,25 HaubonbLIero 1uamMerpa Npo10JbHON apMaTypbl
U HE MEHEee 6 MM.

JuamMeTp nonepeyHol apMaTypbl B B3aHBIX KapKacax M3rMOaeMbIX 3JIEMEHTOB MPUHUMAIOT
HE MEHee 6 MM.

B cBapHbIX Kapkacax AuameTp IONEpPEeYyHOW apMaTypbl NPUHHUMAIOT HE MEHee IHaMeTpa,
YCTaHABJIMBAEMOTO U3 YCJIOBHUS CBAPKH C HANOOJIBIIUM TUAMETPOM IPOIOIBLHON apMaTypHl.

8.3.11 B xene300eTOHHBIX AIEMEHTaX, B KOTOPBIX MOIMEpeyHasi Cuja MO pacyeTy HEe MOXKET
OBITh BOCIIPHHSTA TOJBKO OETOHOM, CJEIyeT TMpPEeayCMaTpUBaTh YCTAHOBKY IIONIEPEYHOMN
apmarypsl ¢ rrarom e 6omee 0,5y u He 6osee 300 MM.

B cromHbIX muMTax, a Takke B 4acTOpeOpUCTHIX MInTax BbicoToi MeHee 300 MM U B Oankax
(peOpax) BeIcoTOM MeHee 150 MM Ha ywyacTKe 3J€MEHTa, IJe MOIepevHas Cuia M0 pacyery
BOCIIPHHUMAETCS TOIBKO OETOHOM, IONIEPEYHYI0 apMaTypy MOKHO HE YCTaHABIIMBATb.

B Oankax u pebpax BbicoToif 150 MM 1 Gosee, a Takke B 4aCTOPEOPUCTHIX IUIUTaX BBICOTON
300 mm u Oonee, Ha yyacTKax 2JIEMEHTA, I'Jie MONEpeyHas cuja MO PacyeTy BOCIPUHUMAETCS
TOJIbKO OETOHOM, ClIe[yeT MpeayCMaTpHUBaTh YCTAHOBKY IIONEPEYHON apMmarypbl ¢ LIaroM He
ooutee 0,75hg 1 e 6oaee 500 MMm.

8.3.12 Bo BHEIEHTPEHHO C)KAThIX JIMHEHHBIX 3JIEMEHTaX, a TaKKe B U3rMOAEMBIX 3J€MEHTax
Opd HaIMYUM HEOOXOJMMOM IO pacueTy CXaTroil NpPOJOJIIEHOW apMaTypel C IIEJBIO
NPEJOTBPALCHNS BBITyYUBaHHS MPOJOJBHONW apMaTyphl CIelyeT YCTaHABIUBAaTh IONEPEUHYIO
apMaTypy ¢ marom He Oosee 15d u He Gomee 500 mm (d - muamerp cXaToil MPOMOIBLHOM
apMaTypbl).

Ecnu muionmaabs CedeHMs! CHKATOM IMPOJOJIBHOM apMarypsl, YCTAaHABIMBAEMOW y OJHOM U3
rpaHeil snemenra, 6oinee 1,5 %, momepeuHyro apMmaTypy cieayeT YCTaHABIMBATh C IIaroM He
6onee 10d u He 6oee 300 MM.

8.3.13 KoHcTpyKIusi XOMYTOB (IIONEPEUHBIX CTEp)KHEH) BO BHELEHTPEHHO CXKaThIX
JUHEWHBIX AJIEMEHTaX JOJDKHA OBITh TaKOM, YTOOBI MPOAOJBHBIE CTEPXKHU (MO0 KpaiiHel Mmepe
yepe3 OJMH) paclojlaralich B MECTax NeperudoB, a 3TH Meperudbl - Ha PacCTOSHUM He Oosee
400 MM mo mupuHe Tpanu. [lpu mmpune rpanu He Oonee 400 MM M UuKCIE TPOIOJIBHBIX
CTep>KHEH y 3ToW TpaHM He Oojiee YeThIpeX IOIyCKAETCs OXBAaT BCEX NMPOJOJbHBIX CTEp)KHEH
OJTHUM XOMYTOM.

8.3.14 B snemeHTax, Ha KOTOpbIE AECHCTBYIOT KPYTSIIME MOMEHTHI, MOMEpeyHas apMarypa
(XOMyThI) AOTKHA 00pa30BBIBATH 3aMKHYTHIN KOHTYP.

8.3.15 IlomepeuHyro apmarypy B IUIMTax B 30HE TPOJABIMBAHUS B HAIpaBJICHUH,
NEePICHAUKYIIPHOM CTOPOHAM PacyeTHOrO KOHTYpa, YCTaHABIUBAOT ¢ maroM He 6osee 1/3 hy u
He Oonee 300 mm. CrepxkHH, Ommkailliue K KOHTYpPY Tpy30BOM IUIOIIAIH, PAcHojararoT He
ommwke ho/3 m He mamee ho/2 oT 3toro kouTypa. [Ipu 3TOM HIMpPHHA 30HBI MOCTAHOBKH
HOTNIEPEYHON apMaTyphl (OT KOHTYpa Ipy30BOii IUTOIIAAN) JODKHA OBIT He MeHee 1/5h.

PaccrostHUST MEXIy CTEp)KHSMHU IIOTIEPEYHON apMarypbl B HalpaBIIEHUH, MapayIeTbHOM
CTOpPOHAM PacyeTHOTO KOHTYpa, MPUHUMAIOT He Oosiee 1/4 TIMHBI COOTBETCTBYIOIIEH CTOPOHBI
pPAcYeTHOr0 KOHTYpA.

8.3.16 PacueTHyl0 TOINEPEYHYIO0 apMaTypy B BHJAE CETOK KOCBEHHOTO apMHUPOBAaHUS NpHU
MECTHOM C)KaTHUHU (CMSITHH) paclioyiaratoT B Mpeaeiax pacueTHON miaomamd Ap mq. (6.2.43). [pu
pacIONIOKEHUH TPY30BOM IUIOIIAAM Yy Kpas DJIEMEHTAa CETKH KOCBEHHOIO apMHUpPOBAHUSA
pacrojaraloT Mo IUIOI@ANW € pa3MepaMH B KaXJIOM HalpaBICHUH HE MEHEe CYMMBbI JBYX
B3aUMHO IEPIICHIUKYISIPHBIX CTOPOH IPy30BOi TuToniaau (pucyHok 6.11).
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[To rmyOuHe CEeTKHU pacroiararoT:

- IIpU TOJIIMHE 3JeMeHTa OoJjiee YABOEHHOro OOJBIIEro pasmepa Ipy30BOH IIOLIaTU - B
pesenax yaBOCHHOIO pa3Mepa rpy30BOH IIJIOIIAIH;

- IIpY TOJILIMHE JIEMEHTAa MEHee YABOEHHOI'O OOJIBLIEro pa3Mepa Ipy30BOil IUIOIAAM - B
Ipeenax TOIIIMHBI JIEMEHTA.

8.3.17 Ilomepeunas apmarypa, NpeAyCMOTpEHHasl JUIsl BOCHPUATHS IMONEPEYHBbIX CWI U
KpyTAIIUX MOMCHTOB, a TAKXXC YUHUTbIBACMasd IpPU PaCUCTC Ha MPOAABJIMBAHHEC, NOJIDKHA UMCTb
HAJC)KHYI0 aHKEPOBKY II0 KOHIIAM IIyT€M IPHUBAPKM MM OXBara IPOAOJBHOM apMaTyphl,
o0ecrneunBaroIly0 paBHOIIPOUYHOCTh COEIMHEHUH U NTONIEPEYHON apMaTyphl.

AHKepOBKa apMaTypbl

8.3.18 AHKEepOBKY apmarypbl OCYIIECTBISIIOT OAHHM U3 CICAYIOIIUX CIIOCOOOB WM HUX
COUYETaHHUEM:

- B BUJIC IPSIMOTO OKOHYAHUSI CTEPXKHI (IIpsMasi aHKEPOBKA);

- ¢ 3aru0OM Ha KOHIIE CTEP>KHS B BUJE KPIOKa, OTrH0Oa (JIarKu) Wi TMETIIN;

- C IPUBAPKOU MJIM YCTAaHOBKOM IOIIEPEYHBIX CTEPIKHEH;

- C IPUMEHEHHEM CIEIHAbHBIX aHKEPHBIX YCTPOICTB HAa KOHIIE CTEPIKHSL.

8.3.19 IlpsimMyro aHKEpPOBKY M aHKEPOBKY C JallKaMH IOMYCKAeTCsl MPUMEHSATh TOJBKO IS
apMarypbl nepuoanyeckoro mnpodmis. s  pacTAHYTBIX TJIAJKUX CTEpXKHEH clemyeT
npeaycMaTpuBaTh KpPIOKH, IETJIM, IPUBApPEHHBIC MOMEPEYHbIE CTEP)KHU WIH CIICIHaIbHBIE
aHKEpHbBIE YCTPOUCTBA.

Jlanku, KpIOKH U METJIM HE PEKOMEH]IyeTCsl IPUMEHSTh JIJIsl aHKEPOBKH CXKAaTOW apMaTyphl, 3a
UCKJTIOYCHHEM TTIAJKON apMaTyphl, KOTOPasi MOXKET MOABEPraThCsl PACTSHIKEHUIO MPU HEKOTOPBIX
BO3MOXKHBIX COUETAHUSAX HATPY3KH.

8.3.20 Ilpu pacuere AIMHBI aHKEPOBKU apMaTypbl CIEIyeT YYHUTBIBaTh CIIOCOO aHKEPOBKH,
KJIacC apMaTypbl U ee Mpoduih, JHAMETP apMaTypbl, IPOYHOCTh OETOHA W €r0 HAINPSHKEHHOE
COCTOSIHUE B 30HE aHKEPOBKH, KOHCTPYKTUBHOE PEILICHHE JI€MEHTa B 30HE aHKEPOBKHU (HaJIn4ue
MIOTIEPEYHON apMaTyphl, OJIOKEHHUE CTEP)KHEH B CEYEHUH JIEMEHTA U JIp.).

8.3.21 ba3oByro (OCHOBHYIO) JUIMHY AaHKEPOBKH, HEOOXOIUMYIO AJIsl Tepeladd YCUIHs B
apMaType C TOJIHBIM pacdeTHHIM 3HAYEHHWEM CONPOTHBIICHUS Rs Ha OETOH, ONMpeneNsioT Mo

bopmyne
R4,
lo,an = Bondty ) (8.1)

Trac As M Ug - COOTBETCTBCHHO IIJIOMIAJIb IMOIIEPECYHOTO CCYCHHUA aHKEPYEMOTO CTCPKHS apMaTyphbl
" IEPUMETP €0 CCYCHUA, ONIPCACTIACMBIC IO HOMUHAJIBHOMY JHAMETPY CTCPIKHA,

Rbond - Ppacu€THOC CONPOTUBJIICHUC CHCIUVICHUA apMaTypbl C 6CTOHOM, IMPUHUMACMOC
PaBHOMEPHO paClpEACICHHBIM IO AJIMHE aHKECPOBKU U OIIPCACIACMOC 110 (l)OpMy.]'Ie
Roond = 771772Rt, (8.2)

31ech Ryt - pacueTHOE CONMPOTUBIICHUE OETOHA OCEBOMY PACTSIKEHUIO;

hi - K03 ¢uumeHT, YYUTHIBaIONIMI BIUSHUAE BUA MMOBEPXHOCTH apMaTypbl, TPUHUMAEMBbIN
PaBHBIM:

1,5 - nns rmaaKoii apMaTyphl;

2 - UI X0JI0AHO1e(hOPMUPOBAHHOM apMaTyphl IEPUOANIECKOTO TPOPHIIS;

2,5 - Ui TOpSYEKaTaHOW U TEPMOMEXaHHUYECKH 00pabOTaHHOM apMaTyphl MEPUOANYECKOTO
npodus;

h, - ko3 duIKeHT, YIUTHIBAIOIIMI BIMSHHE pa3Mepa JAuaMeTpa apMaTrypbl, TPUHHUMACMBbIN
PaBHBIM:

1,0 - npu muametpe apmatypsl ds < 32 mwm;

0,9 - npu nuamerpe apmarypsi 36 u 40 Mm.



8.3.22 TpeOyeMyr0 pacueTHYIO [UIMHY aHKEPOBKM apMaTypbl C Y4€TOM KOHCTPYKTHBHOTO
pELICHUS JIEMEeHTa B 30HE aHKEPOBKHU OIPEACIISIIOT IO hopMyIie

A

5 cal
lan = cdo,an ﬂ“=‘gf ) (8.3)

rie loan - 0a30Bas 1IMHA aHKEPOBKH, onpezesiemas mo Gopmyie (8.1);

Ascal, Asef - TUIOLAAM TONEPEYHOTO CEUYEHHUS apMaTypbl, COOTBETCTBEHHO Tpelyemas 0
pacuery 1 (haKTUYECKH yCTAaHOBIICHHAS;

a - K03 PUIMEHT, YYUTHIBAIOIINN BIUSHUE HA JJUHY aHKEPOBKHU HAMPSKEHHOT'O COCTOSHUS
0eTOoHa U apMaTyphl U KOHCTPYKTUBHOT'O PEIICHUS 3JIEMEHTA B 30HE aHKEPOBKH.

[Ipu aHKEpOBKE CTEp)KHEW MEepPHOAMYECKOro Mpoduis ¢ NpsIMbBIMU KOHIAMH (Ipsmas
AQHKEpOBKA) WM TJaJKOM apMarypel € KpIOKaMd WJIM NETIIMH 03 JONOJHHUTEIbHBIX
AHKEPYIOIIUX YCTPOMCTB AJIsl PACTAHYTHIX CTep)KHEW mpuHUMAaT a = 1,0, a 17 ckaThixX - a =
0,75.

JlomyckaeTcss yMeHbIIaTh AJUHY aHKEPOBKM B 3aBHCHUMOCTH OT KOJIMYECTBA M JUAMETpa
[OTIEpEYHON apMaTyphl, BUJAa aHKEPYIOIIMX YCTPOMCTB (IpUBapKa IONEPEYHON apmarypsl,
3aru0 KOHIIOB CTEp)KHEH NEpPUOAMYECKOTO NPOouUis) U BEIUYHHBI MOMEPEYHOTrO O00XKATHS
0eToHa B 30HE aHKEPOBKHU (HarpuMep, OT OOPHON peakiuu), Ho He Oosee yeM Ha 30 %.

B nr060M citydae GpakTHYECKy0 [UIMHY aHKepOBKH npruHUMaoT He MeHee 0,31g an, a Takxke He
Menee 15 ds u 200 Mm.

8.3.23 VYcuiue, BOCIPHUHHMAEMOE aHKEPYyEeMbIM CTep:KHeM apMaTypbl Ns, Ompeaensior mo

dbopmyie
!

5

Ns = ReAsfan < RA,, (8.4)
A

5 0l

e lan - UTMHA aHKEPOBKH, orpeenseMas corinacHo 8.3.22, mpuHUMasi OTHOIICHHE "q-wf =1,

Is - paccrosiHMe OT KOHIIA aHKEPYEeMOIO CTEp)KHS JIO PacCMaTpPUBAaEcMOro IOMEPEYHOTO
CEUeHHs IJIEMEHTA.

8.3.24 Ha kpaiiHux CBOOOJHBIX OITOpax AJIEMEHTOB JUTHHA 3aITyCKa PACTSIHYTHIX CTEpIKHEH 3a
BHYTPCHHIOIO TPaHb CBOOOJHOW OMOphI MpH BbImoaHeHHH ycioBus Q < Qpp (6.2.32 - 6.2.35)
JIOJDKHA COCTaBISTh He MeHee S5Us. Ecnu ykazaHHOE ycioBHE He COOJIOACTCS, JUIMHY 3aIycKa
apMaTypbl 3a TPaHb ONOPHI OMPEAEISAIOT coriacHo 8.3.22.

8.3.25 Ilpu ycTpoiicTBe Ha KOHIIAX CTEP)KHEH CIEeNHaTbHBIX aHKEPOB B BHJIE TUTACTHH, A0,
raeK, yrojIkoB, BBICA)KEHHBIX TOJIOBOK M T.I. IUIOMIAJhb KOHTAaKTa aHKepa ¢ OETOHOM JOJKHA
YIIOBJIETBOPATH YCIOBUIO MPOYHOCTH OeToHAa Ha cmsTHe. Kpome Toro, mpu mpoeKTHPOBAaHHUH
NPUBAapUBAEMBIX AHKEPHBIX JIeTalleil ClleAyeT YYMThIBaTh XapaKTePUCTUKH MeTajla I10
CBapUBaEMOCTH, a TAK)KE CIIOCOOBI M YCIIOBHS CBAPKH.

CoenuHeHus1 apMaTypbl

8.3.26 Jlns coenmuHeHHs apMaTypbl IPUHUMAIOT OJIUH U3 CIIEIYIOUINX THIIOB CTHIKOB:

a) CTBIKM BHAXJIECTKY 0€3 CBapKH:

- C IPSIMBIMHU KOHIIAaMH CTEP)KHEH MePUOANIECKOTO MPOoduIIs;

- C NPSAMBIMH KOHILIAaMU CTEp)KHEH C NpUBAapKOH WM YCTAaHOBKOW Ha JUIMHE HaXJIECTKU
MOIMEPEYHBIX CTEPIKHEN;

- ¢ 3arubamMu Ha KOHIAX (KPIOKW, JIANKH, TETJW); MPH OTOM IS TJIQJAKUX CTEP)KHEH
IPUMEHSIOT TOJIBKO KPIOKH U TIETJIH;

0) cBapHbBIC U MEXAaHUYECKHE CTHIKOBBIC COCTUHCHUS

- CO CBapKOU apMaTyphl;
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- C TPUMEHEHHEM CHEIHATbHBIX MEXaHUYECKUX YCTPOMCTB (CTBIKM C CIPECCOBAHHBIMH
MydTaMu, pe3b0OBBEIMU My(pTamMu U Jp.).

8.3.27 CthIkM apMaTypbl BHaXJIeCTKY (0€3 CBapKH) MPUMEHSIOT IIPU CTHIKOBAaHHH CTEPXKHEH
JIMaMeTpoM pabouel apmaTypbl He 6osee 40 M.

Ha coeaunenust apmaTypbl BHAXJIECTKY pacIpoCTpaHsAioTCs ykazanus 8.3.19.

CTbIKU pacTAHYTON WJIHM CKAaTOM apMaTyphl JOJKHBI UMETh JJIMHY Nepenycka (HaXJIECTKH) He
MeHee 3HaueHus JIuHBI ||, onpenensemoro mo Gopmyiie
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Iy = algan ﬂ“’&f . (8.5)

rae loan - 0a30Bas 1IMHA aHKEPOBKH, onpezaesemas mo Gopmyie (8.1);

As,cal, As’ef - 110 8.3.22;

a - Kko3p(hUIMEHT, YJYUTHIBAIOIIMN BIUSHUE HANPSHKEHHOIO COCTOSHUS —apMaTyphl,
KOHCTPYKTUBHOT'O PEILIECHUS JIEMEHTA B 30HE COEIMHEHUS CTEP)KHEW, KOJIMYECTBO CTHIKYEMOM
apMaTypbl B OJTHOM CE€YEHUH IO OTHOLIEHHIO K 00IeMY KOJIMYECTBY apMaTyphbl B ’TOM CEYCHUH,
PacCTOSIHUSA MEX/Y CTHIKYEMBIMH CTEPKHIMHU.

[Ipu coenuHeHMH apMaTrypbl NMEPUOAMYECKOrO MPO(WIs C NPAMBIMH KOHIIAMHU, a TaKXe
[JIaJJKUX CTEPXKHEM C KpIOKamMHu WM NEeTJIAMU Oe3 JOMOJHUTEIbHBIX AHKEPYIOIIMX YCTPOWCTB
KO3 PULMEHT o AJIs pacTAHYTOH apMaTypbl IPUHUMAIOT PaBHBIM 1,2, a U1 CKaToi apMaTypsl -
0,9. ITpu 3TOM 10J1KHBI OBITH COOJIIOJICHBI CIEIYIOIINE YCIOBUS:

- OTHOCHUTEJIBHOE KOJMYECTBO CTHIKYEMOI B OJHOM pacue€THOM CEYEHHUHU 3JIEMEHTa pabouei
pacTAHyTOM apMaTrypbl MEPUOANYECKOro MpoPuis HOJKHO ObITh He Oosee 50 %, riaakon
apMaTypsbl (C KproKaM# WiIH NETIISIMU) - He 0oee 25 %;

- ycuiiie, BOCIIpUHMMAeMOe BCell IIONEepeYHOl apMaTypoil, MOCTaBIeHHOM B Mpejeax CThIKa,
JIOJIKHO OBITh HE MEHEE MOJIOBUHBI YCUIIHS, BOCIIPUHUMAEMOT0 CTHIKYEMOU B OTHOM PACUYETHOM
CEUEHHHM IJIEMEHTA PACTIHYTON paboueil apMaTypoii;

- PacCTOSIHHE MKy CTBIKyeMBbIMU PabOuMMH CTEPIKHSAMHU apMaTyphl HE JOJDKHO MPEBBIIIATH
4 ds;

- paccTosiHue MEX]y COCEIHHMH CThIKAaMH BHaXJEeCTKy (IO LIMPUHE XKee300€TOHHOTrOo
SIIEMEHTA) OJKHO OBITH He MeHee 2 s u He Menee 30 Mm.

B kadecTBe OJHOrO0 pacyeTHOrO CEUEHHUs BJIEMEHTa, PacCMaTPUBAEMOTO JJIsi ONpEesIeHUs
OTHOCHUTEJIBHOTO KOJMYECTBAa CTHIKYEMOH apMaTypbl B OJHOM CEYEHHUH, NMPHUHUMAIOT y4acTOK
3JIEMEHTa BJOJIb CThIKyeMol apmarypbl umHON 1,3 |, Cuutaercs, 4TO CTBIKM apMaTyphl
pAacIoyIo’KeHbl B OJJHOM PacyeTHOM CEUEHHUH, €CIM LIEHTPBl 3THUX CTHIKOB HAXOJATCA B Ipezenax
JUITMHBI 3TOTO yJacTKa.

JlomyckaeTcsi yBelIMYUBaTh OTHOCHTEIBHOE KOJMYECTBO CTHIKYEMOHl B OJHOM pPacyeTHOM
CeUYeHHUU »dieMeHTa pabouel pactsHyTol apmatypsl a0 100 %, mnpuHumas 3HaueHuUe
koopduuuenta a paBHbM 2,0. [Ipy OTHOCHUTENPHOM KOJHMYECTBE CTHIKYyEeMOW B OJHOM
pacueTHOM CEYEHHMM apMarypbl nepuojaundeckoro npoduius 6onee 50 % u rimagkoil apmaTypsl
6onee 25 % 3HaueHUs KOdPPHUIMEHTA ¢ ONIPEEIIAIOT MO JIUHEHHON HHTEPIIOJISALIUH.

[Tpy HAMMYMK AOTIOTHHUTENBHBIX aHKEPYIOIIUMX YCTPOHCTB HA KOHIIAX CTHIKYEMBIX CTEpKHEU
(mpuBapka TOIMEPEeYHOH apMaryphl, 3arM0 KOHIIOB CTBIKYEMBIX CTEpXHEH MNEepHoIUYecKOro
npoduis u Ap.) AJMHA HepenycKa CThIKYEMBIX CTEpKHEH MOKeT ObITh yMEHbIlIEHa, HO He OoJiee
gyeM Ha 30 %.

B mo60M ciiydae hakTrdeckas JIMHA Mepernycka JopkHa Obith He menee 0,4aly ., He MeHee
20 ds u He menee 250 MM.

8.3.28 Ilpu coenwiHEHWM apMaTypbl C HCIOJIL30BAHMEM CBApKH BBHIOOp THUIIOB CBApHOTO
COCIMHEHUSI U CIOCOOOB CBAPKU MPOM3BOJAT C YUETOM YCIIOBHUI 3KCIUTyaTalliM KOHCTPYKIIUH,
CBapUBAaEMOCTH CTaIM M TpeOOBAaHMH IO TEXHOJIOTMM M3rOTOBJIEHHUS B COOTBETCTBUU C
necTByOIUME HopMaTHBHBIME JokymeHTamu ([OCT 14098).
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8.3.29 Ilpu ucrnonbp30BaHUU JJISl CTBIKOB apMaTyphl MEXaHUYECKUX YCTPOMCTB B BUIE MY(T
(mydTel Ha pe3bbe, crpeccoBaHHble My(THI W T.JI.) Hecymias CIOCOOHOCTh My(TOBOro
COCIMHEHUS JIOJDKHA OBITh TaKOW )K€, YTO M CTBIKyeMBIX CTEepKHEH (COOTBETCTBEHHO NpHU
pacTshHKeHUU Wi ckatun). KOHIIBI CTBIKYEMBIX CTEpXKHEH CliefyeT 3aBOJUTh Ha Tpedyemyro
JUIMHY B My(TY, OTIpEeIeIIEMYIO PACU€TOM HJIM OIBITHBIM ITyTEM.

[Ipu ucnonwp3zoBanun My(pt Ha pe3bOe MoDKHA OBITH OOecredueHa Tpedyemas 3aTshkka MydT
JUTSI TUKBHUJIAIUY JTIIOPTA B pe3boe.

I'nyTble crepxun

8.3.30 Ilpu mnpuMeHeHMH THYTOM apmarypel (OTrHOBI, 3arvuObl KOHIIOB CTEpIKHEN)
MUHUMAJIBHBIH JHaMeTp 3aruda OTACIBLHOTO CTEP)KHS JO/HKCH OBITh TaKUM, 4TOOBI M30€¥KaTh
paspylleHHs WU pacKalblBaHWs OETOHAa BHYTPH 3aruba apMaTypHOTO CTEPXKHS H  €ro
pa3pylleHus B MECTe 3aruoa.

MuHuMaIbHBIN JauaMeTp omnpaBku Jon JUIS apMaTypbl NPUHAMAIOT B 3aBHCHMOCTH OT
JquaMeTpa cTepikHs ds He MeHee:

JUISL TIIQIKAX CTEPHKHEH:

don = 2,5 ds ipu ds < 20 mmM;

don = 4 ds ipu ds > 20 mwm;

JUISL CTEPIKHEH TIEPHOAMYECKOT0 IPOhHIIs:

don =5 ds ipu ds < 20 Mm;

don = 8 ds ipu ds > 20 Mm.

[MPUJIOXEHUE A
(Cnpasounoe)

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA
Ycuians oT BHEIIHUX HATPY30K M BO3AEHCTBHI B NONEPEYHOM CEYEHUH IJIEMEHTA

M - n3rubaromuii MOMEHT;
N - mpoJosipHas cuia;

Q - monepeyHas cuia;

T - KpyTAIIMI MOMEHT.

XapaKTepuCTHKU MAaTEPHAJIOB

Rhn - HOpMaTUBHOE CONPOTHUBIIEHNE OETOHA OCEBOMY CHKATHUIO;

Rp, Rpser - pacdeTHble COMMPOTUBIIEHUSI OETOHA OCEBOMY CXKATHIO ISl MPEAEeTbHBIX COCTOSHUN
COOTBETCTBEHHO MEPBOW U BTOPOU TPYIIIL;

Rptn - HOpMaTUBHOE COMPOTHBIICHNE OETOHA OCEBOMY PACTIKEHUIO;

Rot, Rotser - pacueTHblE COMPOTUBICHHS OETOHA OCEBOMY PACTSIKEHHUIO I TPEIeTbHBIX
COCTOSIHMI COOTBETCTBEHHO MEPBOM U BTOPOM TPyIIT;

Rp loc - pacueTHOE CONPOTHUBIIEHNE OETOHA CMATHIO;

Rpond - pacdeTHOE COMPOTHUBIICHUE CIETUICHUS apMaTyphl ¢ OETOHOM;

Rs, Rsser - pacueTHbIE COMPOTUBIIEHUS apMaTypbl PACTSHKEHUIO IS MPEETbHBIX COCTOSHUN
COOTBETCTBEHHO II€PBOY U BTOPOU I'PYIIIL;

Rsw - pacueTHOE CONMPOTUBIICHHUE MONEPEYHON apMaTyphl PacTsHKEHHUIO;

Rsc - pacueTHOe COMPOTHBICHHE apMaTyphbl CXKATHUIO ISl MPEAETBHBIX COCTOSHUN MepBOi
TPYIIIIHL;

E}, - Ha9anmbHBIM MOAY/Th YIPYTOCTH O€TOHA MPU CXKATUU U PACTSHKCHUU,

Es - Mogynb ynpyroctu apMatyphl;

€po, [lbto - TIPEIdeNbHBIE OTHOCHTENbHBIE nedopManuu OETOHAa COOTBETCTBEHHO IIPHU
PaBHOMEPHOM OCEBOM CYKaTUU U OCEBOM PACTSKEHUH;

€50 - OTHOCHUTENBHBIC Je(OpMAIIUU apMaTyphI MIPH HAMIPSKSHUH, PAaBHOM Rg;

Jb.cr - KOO GHUIMEHT MOJI3ydecTH OETOHA.



XapakTepuCTHKH 0JI0KEHHUS MPOJ0JLHONH apMATYPhl B IONIEPEYHOM CeYeHUH JIEMEHTAa

S - 0603Ha4YeHUe NPOIOIBHOM apMaTyphl:

IIPM HAJIWYHUM CKATOM U PACTSIHYTOM OT JACWCTBUS BHEIIHEW HAarpy3kd 30H CEUYEHUS -
PacIo0XKEHHOM B pacTSIHYTOM 30HE;

IIPU TIOJHOCTBIO CXKAaTOM OT JEHCTBHs BHEIIHEW HArpy3KH CEYEHUU - PACIOJIOKCHHOU Y
MEHEE C)KaTOW IPAHU CEUCHHS,

IIPHU TIOJIHOCTBIO PACTSAHYTOM OT JIE€UCTBUS BHEIIHEH HAIPYy3KU CCUCHMM:

JUIl BHELICHTPEHHO PAaCTAHYTBIX 3JIEMEHTOB - PACIIOJIOKEHHON y Oosiee pacTSHYTOW I'paHH
CEYCHUS;

JUISL IEHTPAJIbHO-PACTSIHYTBIX JIEMEHTOB - BCEH B IIONIEPEYHOM CEUEHUH DIIEMEHTA,

S[J - o003HaueHHNE MPOIOJILHON apMaTypBhI:

IIPY HAJIUYMM CXKATOM M PACTAHYTOM OT ACUCTBUs BHEIIHEH HArpy3Kd 30H CEUCHUS -
pAacMoJIOKEHHON B CKATOM 30HE;

IPY HOJHOCTBIO CKATOM OT JCHCTBUS BHEIIHEH Harpy3Ku CEYEHUH - paclloioKeHHOH y Goee
CYKaTOM IpaHu CEYECHUS;

IIPU TOJHOCTBIO PACTAHYTOM OT JEWUCTBUS BHEIIHEH HAarpy3Kd CEUYEHUU BHELEHTPEHHO
PAaCTSHYTBIX JIEMEHTOB - PACIIOJIOKEHHON Y MEHEE PaCTSHYTON I'PAHU CEUCHHS.

I'eomeTpuyecKkne XapaKTePUCTHKH

b - mpuHa NpSIMOYroIBHOIO CEYCHHUST; IIMPHUHA PeOpa TABPOBOI'O M IBYTaBPOBOTO CEUCHUH;

bt, blf - mupuHa MoiKKM TaBPOBOTO ¥ JABYTaBPOBOTO CEUYCHHH COOTBETCTBEHHO B PACTSIHYTOU
M CKaToil 30HaxX;

h - BeICOTA IPSIMOYTOJIBHOTO, TABPOBOTO U IBYTABPOBOI'O CECUCHHIA;

ht, h{J; - BeICOTA MOJIKKM TaBPOBOTO M JABYTaBPOBOTO CEUYEHUI COOTBETCTBEHHO B PACTSIHYTOM M
C)KaTOM 30HAaXx;

a, a’ - pacCTOSIHHE OT PaBHOJCHUCTBYIOIICH YCHIMH B apMarype COOTBETCTBEHHO S U S’ 0
Onvpkaiiiiel rpaHu CeUeHus;

ho, % - pabouast BeicOTa cedeHus1, paBHast cooTBeTcTBeHHO h - au h - all;

X - BBICOTA CKaTol 30HBI OETOHA;

X

X - OTHOCUTENbHASI BBICOTA CKATOM 30HBI OETOHA, paBHAs iy X

Sw - PACCTOSIHHE MEXJTy XOMYyTaMH, H3MEPEHHOE T10 JUIMHE JJIEMEHTA;

€0 - AKCIIEHTPUCHUTET MPOJONbHOW cuiibl N OTHOCHTENBHO IIEHTpa TSHKECTHU MPHUBEACHHOTO
CEUYCHMUS, OTIPEIEISIEMBIN C yUeTOM yKa3aHui 4.2.6;

e, e’ - pacCTOSsIHHsI OT TOYKH MPHJIOKEHHUs MPOoaoibHON cuibl N 10 paBHOAEHCTBYIOMIEH
YCHJIMH B apMaType COOTBETCTBEHHO S U S

| - mposeT snemenTa;

lp - pacueTHas AmMHA BJIEMEHTA, MOJBEPTArOIIErOCs IEHCTBUIO CHKUMAFOIIEH IMPOJIOIbHOM
CHJIBL;

| - pamuyc WHEpIUHU TIONEPEYHOT0 CEUCHHS 3JEMEHTa OTHOCHUTEIILHO IEHTPa TSHKECTH
CEUYECHHS,;

ds, dsw - HOMHHAJBHBIN JHAMETP CTEPIKHEH COOTBETCTBEHHO MPOJOJILHOW U TOMEPEUHOU
apMaTyphl;

As, Alls - IUTOIaiM CEUYCHUS apMATypPhl COOTBETCTBEHHO S U S

Agy - TUTOIITAh CEYCHUST XOMYTOB, PACIIONOKEHHBIX B OJTHOM HOPMAJIBHOU K MPOAOIBLHON OCH
AJIEMEHTA TIOCKOCTH, TIEPECeKaoIIei HAaKJIOHHOE CEUCHHE,

Ms - KOA(DPUIMEHT apMHUpPOBaHUS, ONpPEACIIEMbI KaK OTHONICHWE TUIONIAAN CEUCHUS
apMaTypbl S K IUIOIIAAM TONEPEYHOTo ceueHHUs aieMeHTa bhy Oe3 ydyera cBecoB cxkaThix U
PaCTSHYTHIX TOJIOK;

A - omaak Bcero 6eToHa B MOMEPEUYHOM CEUCHUH;

Ap - mIomaab ceyeHrus OETOHA CKATOM 30HEL;



Apt - TUIOIIAAb CeYCHHSI OETOHA PACTSIHYTOU 30HBI,

Avred - TIIIONIA/Ib PUBEACHHOIO CCUCHHS DIIEMEHTA;

A\oc - TIOIIAAb CMATHS OE€TOHA;

| - MOMEHT WHEpIMH CCUCHHS BCEr0 OETOHa OTHOCHTEIBHO IIEHTPAa TSHKECTH CEUYECHHUS
JIIEMEHTA,;

lreg - MOMEHT HHEPLHH MPHBEIACHHOIO CEYEHHs D3JCMEHTAa OTHOCHTEIBHO €ro IIeHTpa
TSDKECTH,

W - MOMEHT COITPOTHBIICHHS CEYECHUS dJICMEHTA IS KpAailHEr0 PacTAHYTOrO BOJIOKHA.

KiroueBble c/10Ba: OCHOBHbIE pacueTHble TpPeOOBaHUS K OETOHHBIM M KeJIe300€TOHHBIM
KOHCTPYKLUSM, MaTepHalIbl JUIsi OETOHHBIX U Kele300€TOHHBIX KOHCTPYKIUH, KOHCTPYKTUBHBIC
TpeOoBaHUS K OETOHHBIM U JKEJIe300€TOHHBIM KOHCTPYKLMSIM, pacdyeT OETOHHBIX H
XKeNe300€TOHHBIX 3JIEMEHTOB MO TPOYHOCTH



