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2 OJJOBPEH U PEKOMEHIOBAH nnsa npumenenus nucbMoM ['occtpost Poccun ot 24.05.2004
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3 BBEJIEH BIIEPBBIE

BBenenue

Hacrosmmit CBonx mpaBunm paspaboran B passurue CHull 52-01-2003 "Beronnsie wu
JKerre300eTOHHBIE KOHCTPYKITNH. OCHOBHBIE TTOIOKEHHUS .

CBox mpaBWI COAEPKHUT PEKOMEHAAIMM II0 pPacueTy M IPOCKTUPOBAHUIO IPEIBAPUTEIBLHO
HAINpPSDKEHHBIX  JKENIE300€TOHHBIX ~KOHCTPYKIMH MPOMBIIUICHHBIX M TPAXIAHCKUX 3AaHUH U
COOPY)KEHHUI M3 TKEIOro OeTOHa, KOTOPhIC 00ECICUNBAIOT BBITOJHEHUE 0053aTEIbHBIX TPEOOBAHUI
CHulIl 52-01-2003.

Pemenne Bompoca o mnpumeHennun CBoja MNpaBUI NpU NPOEKTUPOBAHUU IPEABAPUTENBHO
HAaINpsDKEHHBIX JKeJIe300€TOHHBIX KOHCTPYKIMI KOHKPETHBIX 3AaHUM W COOPYXKEHUH OTHOCUTCS K
KOMIIETEHIIUM 3aKa3uhKa WM MPOEKTHON opraHu3zanuu. B ciyuae eciaM NpUHATO pelIeHue o
npuMeHeHnH Hactosiiero CBoJa TNpaBWil, JOJDKHBI OBITH BBITIOJIHEHBI BCE YCTaHOBJICHHBIE B HEM
TpeOOBaHUS.

B CBoxe mpaBui He TpHBEINCHBI OCOOEHHOCTH pacdeTa M NMPOEKTUPOBAHHS IIpe/IBApUTEIHHO
HaNpsDKCHHBIX  KOHCTPYKLHMH, ITOABEPraeMbIX IMKIMYECKHUM W JWHAMHYECKHM BO3JCHCTBHSM,
BO3ICHCTBUSAM BBICOKHX TEMIIEPaTyp W arpecCHBHBIX Cpel. OTH OCOOCHHOCTH, a Takxke Ooiee
JETAIbHBIC TIOJMIOXKCHUSI 10 pacdyeTy JMHEHHBIX JKENE300CTOHHBIX CHCTEM U IUIOCKHX |
MPOCTPAHCTBEHHBIX KeJIe300€TOHHBIX KOHCTPYKIIMH OCBELIEHBI B COOTBETCTBYIOLIMX CBOJAX MPABHUIL

Hacrosmuii Cox mpaBui cieayer mnpumensatb coBmectHo ¢ CIT 52-101-2003 "Beronnbie u
’KeJ1e300eTOHHbIE KOHCTPYKIMH 0€3 IPeIBapUTEIBHOIO HANPSHKEHHS apMaTyphbl'.

Ennnannel pusnueckux BeNMUUH, MpuBeieHHbIe B CBOE MTPpaBWII: CHJla BhIpakeHa B HbroToHax (H)
Wi B KniloHbloToHax (kKH); nuHeliHble pa3mMepsl - B MM (J1s1 CEUeHHI) WK B M (U151 9JIEMEHTOB WITH X
YYacCTKOB); HAIPSDKEHUs, CONPOTHUBIICHMS, MOJYJIM YOpPYrocTh - B Meramackamix (MIla);
pacrpezeneHHble Harpy3KH 1 ycuins - B KH/M wimn H/mm.

CBon mpaBun paspaboTanu Joktopa TexHudeckux Hayk A.C. 3anecos, A.M. 3Be3mos, TA.
Myxamenues, E.A. Yuctaxos (I'YJI "HUMKB" T'occtpost Poccun).

1 O0mue yxazanus
1.1 OcHoBHBIE OJIOKEHHUS

1.1.1 Pexomenmanuu Hacrosimiero CBonma mpaBuin (CII) pacmpocTpaHsSroTCs Ha HMPOEKTHPOBAHHE
NpEeBapUTENbHO HAMPSIKEHHBIX KEJIe300€TOHHBIX KOHCTPYKLUH INPOMBIIUICHHBIX ¥ TPa)IaHCKUX



3/IaHUI U COOPY)KEHUH, BBITIOJTHEHHBIX M3 TSHKEJIOT0 OETOHA KJIACCOB MO MPOYHOCTH Ha cxxatue oT B20
no B60 c HarspkeHMeM apmarypbl 0 TBepleHHs OeToHa (Ha YHOpPbI) M OKCIUIyaTUPYEMBIX B
KJIMMaTH4YeCKUX YCIOBHsAX Poccum, B cpeie C HearpecCMBHOM CTENEHBIO BO3JCHCTBHSA, IIPH
CTaTUYECKOM JEHCTBUU HATPY3KH.

Pexomennanmu CII He pacnpoCTpaHSIOTCS Ha NPOEKTHPOBAHWE IPEIBAPUTENIFHO HAIPSHKEHHBIX
JKEJIe300eTOHHBIX KOHCTPYKUMUI THAPOTEXHHYECKUX COOPYKEHHUI, MOCTOB, OKPHITHH aBTOMOOMIBHBIX
JOPOT U a3POIPOMOB ¥ APYTUX CHELHATBHBIX COOPYKCHHUH.

1.1.2 TIpenBapuTenbHO HANPSKEHHBIC JKEI€300€TOHHBIE KOHCTPYKIUH JOJKHBI OBITh 00ECIIeYeHBI
¢ TpeOyeMoil HaJIeKHOCTHIO OT BO3HHKHOBEHHS BCEX BHIOB MPENENBbHBIX COCTOSHUHA pacyeroM,
BBIOOPOM ITOKa3aTelield KauecTBa MaTepHaAJIOB, HA3HAYEHHEM Pa3MepOB U KOHCTPYUPOBAaHUEM COTJIACHO
ykazaHusaM Hacrosiero CII. IIpu 3ToM ZOIKHEI OBITH BHIIOJIHEHB! TEXHOJIOTHYECKHE TPeOOBAaHUS IIPH
W3rOTOBJICHUH KOHCTPYKILHHA U COOIIO/IeHB! TpeOOBaHMS M0 IKCIUTyaTallMH 3JIaHUH M COOPYKEHHUH, a
TaKke TPeOOBaHUS TIO OKOJOTWH, YCTAHABIMBAEMbIE COOTBETCTBYIOIIMMH HOPMAaTHBHBIMH
JIOKyMEHTaMH.

1.2 OcHOBHBIE pacuyeTHbIE TPeOOBAHUS

1.2.1 Pacuersl mpeaBapUTENbHO HANPSOKEHHBIX JKEJIE300€TOHHBIX KOHCTPYKIWH — ciemyer
MIPOM3BOUTH IO TPEAETBHBIM COCTOSHUSAM, BKITIOYAIOLIAM:

- TpeneNpHbIE COCTOSIHMS TEpBOW Tpynmbl (IO IOJHOM HENPUTOMHOCTH K OKCINIyaTalun
BCJIEICTBHE IOTEPH HECYIIEH CITOCOOHOCTH);

- TpeJeNbHbIE COCTOSHHSA BTOPOH Tpymisl (IO HENPUTOJHOCTH K HOPMAJIBbHOW OKCIIIyaTallly
BCJICACTBHE OOPa30BaHUs WM YPE3MEPHOTO PACKPBITHA TPEIIWH, IOABICHUS HEIOIYCTUMBIX
nedopManuii u ap.).

PacyeTsl mo mpenenpHBIM COCTOSIHUSM II€pBOM Tpymimbl, cojaepkamuecss B Hactosmem CII,
BKJIIOYAIOT PacyeT IO IPOYHOCTH.

PacueTsl Mo mpenenbHBIM COCTOSIHMSM BTOPOH TIpymmbl, coxepkamuecss B HactosameMm CII,
BKJIFOUAIOT PAcUeThl M0 PACKPBITHIO TPEIIUH U 0 Ae(hOPMAIIHSIM.

1.2.2 Pacuer mo mNpeneNbHBIM COCTOSHUSM KOHCTPYKIMM B IEJIOM, a TaKKe OTAEIbHBIX €€
JJIEMEHTOB  CJIEAyeT, KaK MpaBWIO, TMPOM3BOAWTH IJISI BCEX CTaiuil - W3TOTOBIICHHS,
TPaHCTIOPTHPOBAHNUS, BO3BEJACHUS M SKCIUTYaTAllMH; IPH ATOM pPACUCTHBIE CXEMBI JIOJDKHBI OTBEYAThH
MPUHSTHIM KOHCTPYKTHBHBIM PEIICHUSAM.

1.2.3 PacueTsl npeaBapuTEIHHO HANPSHKEHHBIX JKEIe300€TOHHBIX KOHCTPYKIIMH HEOOXOAMMO, KaK
MPaBUJIO, TIPOU3BOJUTE C YUETOM BO3MOXKHOTO OOpa3oBaHMs TPEIIUH M HEYNpyrux aedopmanuii B
OeToHE U apMaType.

OnpeneneHue ycwinii u aedopMmanuii OT pa3IMYHBIX BO3JCHCTBUN B KOHCTPYKIUSAX W B
00pa3yeMBIX UMM CHCTEMax 31aHUH U COOpPY>KEHUH ciielyeT MPOU3BOAUTE [0 METOAAM CTPOUTEIHHON
MEXaHHWKH, KakK TpaBWIO, C Y4YeTOM (U3NYECKOW M TIeOMETPUYEeCKOW HENWHEWHOCTH paboThI
KOHCTPYKLUH.

1.2.4 Tlpn nNpOEKTHPOBAHHU IPEABAPUTEILHO HANPSDKEHHBIX JKENEe300€TOHHBIX KOHCTPYKLUH
HaJIS)KHOCTh KOHCTPYKIMH YCTaHABIMBAIOT PAcUeTOM ITyTEM HCIIOJIb30BAaHMS PAcUETHBIX 3HAYCHUH
Harpy30K W BO3/CHCTBHH, pacUeTHHIX 3HAUYCHWH XapaKTEPHCTHK MAaTepHajioB, OIpPEACTIEMBIX C
TIOMOIIBI0 COOTBETCTBYIOIIMX YACTHBIX KOI((HUINEHTOB HAJEKHOCTH 10 HOPMATHBHBIM 3HAYCHUSIM
9THX XapaKTEPUCTUK C yUETOM CTENEHN OTBETCTBEHHOCTH 3/IaHUH U COOPY>KEHHH.

HopmatuBHBIE 3HaUeHHSI HArpy30K M BO3NEHCTBHH, KOA((HUIIMEHTOB coueTaHni, KO (HUIIIECHTOB
HAJIS)KHOCTH TI0 HAarpyske, Kod(QQUIIMEHTOB HAAEKHOCTH IO HAa3HAYCHHIO KOHCTPYKIHWI, a TaKxke
MOJpa3/iellecHue Harpy30K Ha TIIOCTOSHHBIE M BpEMEHHBIC (UIMTENBHBIE M KPAaTKOBPEMEHHBIC)
npunumarot corsiacio CHull 2.01.07.

1.2.5 Tlpu pacdere 37eMEHTOB COOPHBIX KOHCTPYKLMI Ha BO3ZACHCTBUE YCHIINI, BOZHUKAIOIINX MPH
UX TOJbEME, TPAaHCIIOPTUPOBAHUM M MOHTaXKE, HAarpy3Ky OT BCEX AJIEMEHTOB CIEAyeT MPUHUMATh C
K03(h(UIMEHTOM JTUHAMUYHOCTH, paBHBIM: 1,60 - mpu TpancnoprupoBanuyu; 1,40 - pu nmogseme u
MoHTaxe. Jlomyckaercs mnpuHHMaTh Oojiee HU3KHE, OOOCHOBaHHBIE B YCTAaHOBJICHHOM IOPSIIKE,
3HAYCHMS KOAPPHUIIMEHTOB TMHAMHUYHOCTH, HO He Hipke 1,25.

2 MaTepuaJibl AJ15 IPeIBAPUTEIbHO HANIPSAKEHHBIX 7KeJ1e300eTOHHBIX KOHCTPYKI

2.1 Beron

2.1.1 Tloka3aTesin KayecTBa 0€TOHA M MX MPUMeHeHHe NPH NPOEKTHPOBAHUM

2.1.1.1 [ns mpeaBapuTelbHO HAIPSDKEHHBIX JKEeNe300€TOHHBIX KOHCTPYKIMH, ITPOCKTUPYEMBIX B
cOOTBeTCTBUHM ¢ TpeboBaHusMu Hactosimero CII, cnenyer mpeaycMmaTpuBaTh KOHCTPYKLIMOHHBIN
TSOKENBIH GETOH cpejiHei mioTHOCTH 0T 2200 Kr/M® 10 2500 Kr/M® BKITIOUHTEIBHO.



2.1.1.2 OcHOBHBIMH TIOKa3aTeNlsIMU KauyecTBa OCTOHA, YCTaHABIMBAEMBIMH IIPH IPOEKTHPOBAHUHU,
SIBIISIOTCSL:

a) KJIacc 1o NPOYHOCTH Ha cxatue B;

0) Kiacc MO IPOYHOCTH Ha OceBoe pacTspkeHHe B; (HasHawaroT B ciydasx, Koraa dTa
XapaKTEepUCTHKa UMEET TIaBEHCTBYIONIEE 3HaUeHHE U €€ KOHTPOJINPYIOT Ha TIPON3BO/ICTBE);

B) Mapka IO MOpO30CToiikocT F (Ha3HawarT AN KOHCTPYKIUH, MOJBEPracMbIX JEHCTBHIO
MONIEPEMEHHOTO 3aMOPAXUBAHMS M OTTANBAHMA);

) Mapka 1o BojgoHenpoHunaemMoctd W (Ha3HA4aloT Uil KOHCTPYKIHUH, K KOTOPBIM MPEABSBISIOT
TpeOOBaHUS OTpaHHYCHHUS BOJOTPOHUIIAEMOCTH).

Krnaccel OeToHa mo MpoYHOCTH Ha cxaThe B u oceBoe pacTspkeHne B; oTBedaroT 3Ha4eHHIO
rapaHTHpOBaHHOU mpouHOocTH OeToHa (MIla) ¢ obecieuernnocThio 00,95.

2.1.13 na mpeaBapuTeNbHO — HANPSHKEHHBIX — OKEJIE300€TOHHBIX  KOHCTPYKIMH  cleayeT
MpeayCMaTPUBATh OETOHBI CIIETYIONIUX KJIACCOB U MapOK:

a) KJIacCOB TI0 MPOYHOCTH Ha CXKaTHe:

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

0) KJ1accoB 10 MPOYHOCTH Ha OCEBOE PACTSKEHUE:

B:0,8; Bil1,2; Bi1,6; B2,0; B2,4; Bi2,8; B:3,2;

B) MapoK IT0 MOPO30CTOHKOCTH:

F50; F75; F100; F150; F200; F300; F400; F500;

') MapoK 1o BojoHenponunaemoctu: W2; W4; W6; W8; W10; W12.

2.1.1.4 Bozpact GeToHa, OTBEUAIOMINK €ro Kilaccy MO MPOYHOCTH Ha CKATHE U OCEBOE PACTSDKEHUE
(IpoeKTHBIA BO3pacT), HA3HAYAIOT NPU MPOEKTHPOBAHUU HCXOMAS M3 BO3MOXHBIX PEAJBbHBIX CPOKOB
3arpy»KeHus] KOHCTPYKIMH MPOEKTHBIMU Harpy3kamu. [Ipu OTCYTCTBUM 3THUX AaHHBIX Kiacc OeToHa
yCTaHaBJIMBAIOT B Bo3pacTte 28 CyTOK.

2.1.1.5 JIna npenBapuTeNbHO HAMPSKCHHBIX KOHCTPYKLHUI pEKOMEHAyeTCS MPHUMEHSTh KIlacc
0eToHa 10 MPOYHOCTH HA CXKAaTHE B 3aBHCUMOCTH OT KJlacca HalpsraeMol apMartypbl, Ho He Hike B20.

[lepenatounyto mnpo4yHocts OeToHa Ry, (HmpoyHOCTH O€TOHa K MOMEHTY €ro ooOarus,
KOHTpPOJIUpYeMasl aHAJIOTHYHO KJiaccy OETOHa ITo MPOYHOCTH Ha CKaThe) CIIeAyeT Ha3HayaTh He MeHee
15 MIla u ne menee 50% mpHHATOTO Kiacca OETOHA 11O MIPOYHOCTH HA CKAaTHeE.

2.1.1.6 Mapky OeToHa TO MOPO3OCTOMKOCTH HA3HAYAIOT B 3aBHCUMOCTH OT TpeOOBaHUH,
MPEABSIBIAEMBIX K KOHCTPYKINSAM, PEXKAMA UX SKCIUTyaTallny U YCIOBHI OKPY’KaIOIIEH CPeIbL.

Jns Hag3eMHBIX KOHCTPYKITHHA, ITOABEPTraeMbIX aTMOC(EPHBIM BO3ACHCTBHISM OKPYIKArOIIei Cpes
MIPH PacYETHOW OTPHIIATEIEHON TEMIIEpaType HapyKHOTO BO3IyXa B XOJIOIHBIN nepuox oT MuHyc 5 °C
1o munyc 40 °C, npuHUMAOT MapKy OeToHa M0 MOPO30CTOMKOCTH He Hmke F75, a mpu pacueTHOU
TEMIIepaType Hapy>KHOTO Bo3ayxa Bbllie MUHYC 5 °C B yKa3aHHBIX BbIIIE KOHCTPYKIMAX MapKy OeToHa
10 MOPO30CTOHKOCTHA HE HOPMUPYIOT.

B ocranpHBIX ciydasx TpeOyemble Mapkh O€TOHAa IO MOPO3OCTOMKOCTH YCTAaHABIHMBAIOT B
3aBHCHMOCTH OT Ha3HAueHHs KOHCTPYKLIMH M YCJIOBHH OKpy’Karolled Cpeabl M0 CHEenUalbHBIM
YKa3aHUsIM.

2.1.1.7 Mapky OeToHa 1O BOJOHENPOHHIIAEMOCTH Ha3HA4YalOT B 3aBUCHMOCTH OT TpeOOBaHMH,
MPEABSIBISEMBIX K KOHCTPYKINSAM, PEXKUMa UX IKCIUTyaTalliy U YCIOBHI OKPY>KarOIIEH CpeIbl.

Jlnst Hag3eMHBIX KOHCTPYKLMH, ITO/BEPraeMbIX aTMOC(EpHBIM BO3/ICHCTBUSM NPH pacdeTHOH
OTPHIIATEIEHON TeMITepaType Hapy>KHOTo Bo3ayxa Bhire MuHyc 40 °C, a Tarxoke A HApYKHBIX CTE€H
OTaITMBAEMBIX 3aHUH MapKy O€TOHA M0 BOZOHEIPOHUIIAEMOCTH HE HOPMHUPYIOT.

B ocranpHBIX ciaydasx TpeOyeMble Mapku OETOHAa MO BOJOHETIPOHHUIAEMOCTH YCTAHABIMBAIOT MO
CHeLUaIbHbIM YKa3aHHSIM.

2.1.2 HopmaTuBHBIE H pacyeTHbIC 3HAYCHHS XapaAKTEPUCTHK 0eTOHA

Hopmamusnvie 3navenus npoyHOCMHbIX XapaKxmepucmux 6emona

2.1.2.1 OCHOBHBIMH MpPOYHOCTHBIMH XapaKTEPUCTHKaMH OETOHA SBJISIIOTCS HOPMAaTHUBHBIC
3HAYEHHUS:

- CONIPOTHUBIICHHS OETOHA OCEBOMY CXKaTHIO Ry pn;

- CONIPOTHUBIICHHS OETOHA OCEBOMY PACTSIKECHHUIO Ry p.

HopmaTuBHBIE 3HaYCHUS COMPOTHBICHUS OETOHA OCEBOMY CXKaTHIO (PU3MEHHAs MPOYHOCTH) M
OCEBOMY DPAcTSHKCHHIO (IpW Ha3HAUeHHH Kiacca OeToHa MO MPOYHOCTH Ha CXKaTHe) MPUHUMAIOT B
3aBHCHMOCTH OT Kj1acca OETOHa Mo IMPOYHOCTH Ha cxaTue B cormacHo tabnue 1.

[Tpu Ha3HavyeHHH Kiacca OETOHA MO MPOYHOCTH HAa OCEBOE pacTshkeHHe By HopMaTUBHbBIC 3HAYCHUS
COIPOTHUBIICHHSI OETOHA OCEBOMY PACTSDKEHHIO Ry, MPUHUMAIOT PaBHBIMH YMCIIOBOM XapaKTEPUCTHKE
KJ1acca 6EeTOHa Ha OCEBOE PacTsKECHHE.



Pacuemnvie 3nauenusi npouHoCmMHbIX Xapaxmepucmux 6emona
2.1.2.2 PacueTrHble 3HAUCHUS COMPOTHBIICHHS OETOHA OCEBOMY CIKATHIO Ry, M 0CeBOMY pacTsHKEHHUIO
Ryt onpenensitor no Gpopmyrnam:

R
R, = Yb,n ; 1)
b
R
Rbt — bt,n . (2)
Vot

3nauenns ko3¢ PuimenTa HaIeKHOCTH IO OETOHY MIPH CHKATHH Y, IPUHAMAIOT PABHBIMH:

1,3 - 1715t npeieNbHBIX COCTOSIHUI 0 HecyIel crnocoOHOCTH (TiepBast rpyIa);

1,0 - s mpeeabHBIX COCTOSIHUH MO SKCIUTYaTallMOHHOW MPUTOAHOCTH (BTOpAs TPYIIa).

3raueHns ko3¢ PuimenTa HaIe)KHOCTH IO OETOHY TIPH PACTSHKEHUH Yp IPUHIMAIOT PAaBHBIMH:

1,5 - ans npenenbHBIX COCTOSIHUM MO Hecyllel CIOCOOHOCTH NMpH Ha3HAYeHUH Kiacca OeToHa IO
IIPOYHOCTH HA CXKATHUE,

1,3 - I TpenenpHBIX COCTOSIHUI 10 HEecylleil cocOOHOCTH NMpH Ha3HAYeHUH Kiacca OeTOHa 10
MIPOYHOCTH Ha OCEBOE PACTSIKEHUE;

1,0 - st mpesenbHBIX COCTOSHUH 10 AKCILTYaTallMOHHON IIPUTOHOCTH.

PacuetHble 3HaueHus: conpotunieHus 6etona Ry, Ry, Rpsers Rotser (C OKpyIIeHHEM) B 3aBUCHMOCTH
OT Kjacca O€TOHA IO NMPOYHOCTH Ha CXKATHE M OCEBOE PACTSDKCHHE NPHBEICHBL UIS IPENEIbHBIX
COCTOSIHUH TIePBOH TPYIIIHI B TAOMUIax 2 M 3, BTOPOU TPYIIHI - B Tabmiwmme 1.

Tabmuma 1

Buz conporusieHus HopmartuBHBIe 3HaU€HHS CONPOTHBIEHNS O0eToHa Ry, n 1 Ry n 1 pacueTHBIC
3HAYCHHsI COMPOTUBIICHHUS OCTOHA sl TPEACTBHBIX COCTOSHUI BTOPOit
rpynnsl Ry ser ¥ Rptser, MITa, ipu Kitacce GeTOHA MO IPOYHOCTH HA CHKATUE

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

Cxatne oceBoe (mpmsmennas| 11,0 | 15,0 | 18,5 | 22,0 | 25,5 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0
MPOYHOCTB) Ry, Rpser

Pactsukenne oceBoe Ry, Rptser| 1,1 1,35 | 155(1,75(1195| 21 | 225|245 | 26 | 2,75

Tabnuma 2

Bua conporuBieHus PacyerHble 3HaYEHHs CONIPOTUBIICHNUS OETOHA /IS IPEACTBHBIX COCTOSTHHUI
nepBoii rpynnsl Ry u Ry MIla, mpu knacce 6eToHA IO MPOYHOCTH HA CKATHE

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

Cxatue oceBoe (mpmsmenHas| 8,5 | 11,5 | 14,5 | 17,0 | 19,5 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0
poyHOCTh) Ry

Pactsoxenne oceBoe Ry 07509 (105|115 | 1,3 1,4 1,5 1,6 1,7 1,8
Tabimma 3
Bun conporusnenus PacueTHbIe 3HAYCHHUS COMPOTHBIICHUS OETOHA IS MPEACIBHBIX COCTOSIHUM MEPBOi

rpyniibl Ry, MITa, pu kiacce 6eToHa MO MPOYHOCTH Ha 0CEBOE PACTSHKCHHUE

B0,8 | Bl2 | Bl6 | B20 | B24 | B28 | B32

Pactsxenue oceBoe Ry 0,62 0,93 1,25 1,55 1,85 2,15 2,45

Tabiunma 4

3HaueHMs HAYATBHOTO MOJYII YIPYrOCTH GETOHA IPU CHKATHH H pacTskeHnu Ky, MITa-107%, npu
KJacce OeToHa M0 MPOYHOCTH HA CXKATHE

B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

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

2.1.2.3 B HeoOXOOMMBIX CIy4asX pacdeTHble 3HAYCHHUSI IPOYHOCTHBIX XapaKTEPUCTHUK OeToHa
YMHOXaf0T Ha KO3(UIMEHTHI yCIoBHI PabOTHI Ypi, YUUTHIBAIOIINE OCOOCHHOCTH paboThl OETOHA B
KOHCTPYKUUH (XapakTep Harpy3KH, yCIOBHUS OKPY>Karollei cpensl U T.1.).

Bnusane quTeNbHOCTH ACHCTBUS CTATHYECKON HArpy3KH YUUTHIBaeTCS KO3(PPHUIIMEHTOM yCIOBHit
paboThl GeToHa Yp;, BBOAMMBIM K PACUETHBIM 3HAUYEHHSM CONPOTUBIEHHH R, n Ry M mpuHUMaeMbIM




paBHBIM:

Yb1 = 1,0 - mpu HEMPOJOIKUTENEHOM (KPaTKOBPEMEHHOM) ACHCTBUN Harpy3KH;

Yb1 = 0,9 - Ipu NPOJOIDKUTENBEHOM (IJIUTEILHOM) AEHCTBUU HArpy3KH.

BiusiHre nonepeMeHHOro 3aMOpPaXKMBAHUSI M OTTaWBAHUS, a TAKKE OTPHLATEIBHBIX TEMIIEPaTyp
YUUTBHIBAIOT KOI(PPUIMEHTOM YCIOBUiI paboThl OeToHa Yps < 1,0. JIisi Ham3eMHBIX KOHCTPYKIIMH,
MOJIBEPracMbIX aTMOC(EpHBIM BO3AEHCTBUSIM OKpYIXKAlOUIeH Cpelbl NPH pPacueTHOW TeMIleparype
Hapy»KHOT'O BO3/yXa B X0JIoHbIH nepuo] Munyc 40 °C u Bbilie, npuHUMaroT kodddumment yp, = 1,0.
B ocranpHBIX ciy4asx 3HaueHHs KO3()OULIMEHTa Yps NPUHUMAIOT B 3aBHUCHMOCTH OT Ha3HAuYeHUS
KOHCTPYKIIUH U YCIIOBUH OKpY Aol Cpe/ibl COTIACHO CHENNAIbHBIM YKa3aHHSIM.

Hepopmayuonnvie xapakmepucmuxu 6emona

2.1.2.4 OcHOBHBIMH JIe()OPMaAIIMOHHBIMH XapaKTEPUCTUKAMU OETOHA SIBIISIOTCS 3HAUCHUS:

- TIpeleNbHBIX OTHOCHUTENBHBIX JIedopManyii OeToHa IPH OCEBOM CXKAaTUH M PACTSHKCHUH (IIpU
OJTHOPOJTHOM HAIPsDKEHHOM COCTOSIHUHM OETOHA) Eho U Epto;

- HAYaJIbHOTO MOJYJIS yIpyrocTH Ey,;

- ko3 punrenTa (XapakTepUCTUKH ) TION3YYECTH P cr;

- koo punmenTa nomnepeuHot nepopmarmu 6erona (koadhunmenra [Tyaccona) vy p;

- ko3 punrenTa TMHEHHON TeMneparypHoii edopmanun 6eToHa Oy

2.1.2.5 3HaueHns NpeneTbHBIX OTHOCHTENBHBIX JIeopMannii 6eToHa MPUHUMAIOT PaBHBIMU:

IIPY HENPOJOJDKUTEIIFHOM JEHCTBUN HATPY3KU

€po = 0,002 - mpu oceBoM cxaTuwy;

epto = 0,0001 - mpu oceBOM pacTsHKEHUH;

IIPU TIPOIOJDKUTETBHOM JICHCTBHM HAarpy3KH - MO Tadiwie 6 B 3aBHCHMOCTH OT OTHOCHTEIHHOU
BIIAKHOCTH OKPY>KaroIeH CpeIbl.

2.1.2.6 3HaueHuUs] HAYAIBHOTO MOJIYJISl YIIPYTOCTH OETOHA MPH CKATHUH U PACTSHKCHUN NMPHHUMAIOT
B 3aBHCHUMOCTH OT KJlacca O€TOHa 10 IMPOYHOCTH Ha cxkaTtue B cormacHo tabnuie 4.

ITpn TpOAOMKUTENBPHOM JEHCTBUM HArpy3KH 3HAYEHHs HAadaJbHOTO MOXYJs Jedopmanuii OeToHa
OIIpe/IeIIAIOT 10 (hopMyIIe
__ B
- Ll

1+ Po,cr

T7A€ Qp cr - KOIDGUIHEHT TON3YYEeCTH, IPUHUMAEMBIH cormacHo 1. 2.1.2.7.

2.1.2.7 3nauenns ko3P PHUIUEHTA TOI3YIECTH OETOHA (p oy MPUHUMAIOT B 3aBUCUMOCTH OT YCIOBHUI
OKpy’)Karolie cpeasl (OTHOCHUTEIBHOH BIAXHOCTH BO3AyXa) W Kjacca OeToHa. 3HAYeHUS
k03 unreHTa nmon3yyecty 6ETOHa MPUBEIEHBI B Ta0IUIIE 5.

2.1.2.8 3nauenue kod¢pdunrenTa nomnepeyHon aepopmaiy OeToHa AOMyCKaeTcst IPUHUMATh Vpp =
0,2.

2.1.2.9 3nauenue xodpuIMeHTa TUHEHHON TeMepaTypHoi fedopManyy 6eToHa PH U3MEHEHUH
Temneparyps ot Munyc 40 °C 10 mmoc 50 °C npuHEMaioT oy = 1-10°-°C™,

®)

Eb,r

Tabimma 5

OrnocurenbHas 3HaveHust K0P PHUIMCHTA OT3YUECTH Qpcr IPH KJIACCE OSTOHA HA CIKATHE

BJIQXKHOCTb Bo31yxa | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
OKpYy>Karomie cpenpl, %

Beme 75 24 | 20 1,8 1,6 15 14 13 1,2 11 1,0
40-75 34 | 28 2,5 2,3 2,1 19 1,8 1,6 15 14
Hwxe 40 48 | 40 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0

IIpumeuanne - OTHOCHTENBHYIO BIaXHOCTh BO3JdyXa OKpyxaromei cpeasl mpuHumatoT mo CHull 23-01 xak
CPEJIHIOI0 MECSYHYI0 OTHOCHTENBHYIO BJIaKHOCTh HanboJlee TEMIOro Mecsia Ul palioHa CTPOUTENILCTBA.

Juaepammor cocmosinust 6emona

2.1.2.10 B kayecTBe pacyCTHHIX AWArpaMM COCTOSHHUS OCTOHA, ONPEICIIIONINX CBS3b MEXKITY
HATIPSHKCHUSMHI B OTHOCUTEIBHBIMH Je(pOpPMAaLUIMH, IPHHAMAIOT TPEX- U IBYXIMHEHHYIO AHarpaMMbl
(pucynox 1).

JuarpaMMel cocTosiHHSI O€TOHA WCIONB3YIOT TPU pacdeTe JKeNe300€TOHHBIX JIEMEHTOB II0
HeJTMHEHHOH 1e()OpMAaLMOHHOM MOJCIIH.



a) o

Ty~ Oy~ R

I

o) o,

\\amglz“m J €

el —

Catmd €30 T

a - TpexIMHeWHas; 6 — IBYXJIMHEHHAs
Pucynok 1 - JlmarpaMMBl COCTOSTHUS CKATOTO OETOHA

2.1.2.11 Ilpm TpexnmHelHON auarpamMMe (PUCYHOK 1, @) CKMMaIOIINE HampspKeHus OeToHa Gy, B

3aBUCHMOCTH OT OTHOCHUTEIBHBIX Je(opManuii ykopoueHHs: OETOHA €, ONPEAECISIOT 10 (OPMyIIaM:

mpu 0 < gp < ey

Cp = EbSb, (4)
IIPU €py < €p < Epp

O €y, —¢€ O,
1_bl'b bl+blR

TR R
b ) €0~ Ep1 b

b ®)

IIPH €pp < €p < Ep2

op = Ry (6)
3HaueHus HaprI)KGHI/Iﬁ Gp1 IPUHUMAKOT:
Op1 = 076Rbl
a 3HAYCHUA OTHOCUTCIIbHBIX }qu)OpMaI_[I/Iﬁ €p1 IPUHUMAIOT:
Oht
ey =
Eb

3HavyeHsI OTHOCUTENIFHBIX 1eOpMaIHi €y, TPUHUMAIOT:

IIPY HENPOJIODKUTEIIEHOM JEHCTBUN HAarpy3KH gy, = 0,0035;

TIPY TIPOOJDKUTEIILHOM AEHCTBUH HArpy3KH - 1o Tabmnuie 6.

3uauenus Ry, Eyp 1 ey mpuHEIMAaroT cormacuo mm. 2.1.2.2,2.1.2.3,2.1.2.5, 2.1.2.6.

2.1.2.12 Ilpu aByxnuHeWHOH auarpaMme (pUCYHOK 1, 6) cxXKMMaronye HalpspKeHHs OeTOHA Gy B

3aBHCHMOCTH OT OTHOCHUTEIIBHBIX J1e(OpMAINH €y ONPEAEISIOT 10 HOpMyJIam:

npu 0< Ep < €p1,red

O = Ep red &) )
IIPH Epyred < Ep < Ep2



Sp = Ry. )]
3HaveHus NpUBEIEHHOT0 MOyt iedopmaruu 6etoHa Ey reg MpHHUMAIOT:
R
__ "
Eb,red - ' (9)
€p1,red

3HaYeHHS OTHOCUTENBHBIX Je(POPMAITHil € reg PABHBIL:

- IPY HENPOJIODKUTENILHOM JICUCTBUU HATPY3KH Epy reg = 0,0015;

- IPY MPOIOJDKUTEIBHOM JICHCTBUH HArpy3KH - 1o Tabnuiie 6.

3uauenus Ry, ey, mpuHUMarOT Kak B 1. 2.1.2.11, a Ry, - mo tabmwme 1.

2.1.2.13 PacrsaruBaroniyie HapsHKEHUS OETOHA Gy B 3aBUCHIMOCTH OT OTHOCHTEIBHBIX Je(opMarinii
€pt ONPENCISIIOT 1O JAuarpaMMam, NpUBEACHHBIM Ha pucyHke 1. IIpm 3TOoM pacueTHble 3HaYeHHS
COITPOTUBJICHUSA 6eTOHa CXKaTHUIO Rb 3aMCHAIOT Ha pPACYCTHBIC 3HAYCHHSA COIIPOTUBJICHUA 6eTOHa
pactskeHnio Ry cormacHo mm. 2.1.2.2, 2.1.2.3; 3HaueHHS HAYaJIbHOTO MOIYJIS YIPYTocTH FEp
OTIPENIEIIIOT COTIIAcHO II. 2.1.2.6; 3HaUYCHUS OTHOCUTENBHON Ne(POPMALIH €y IPHHAMAIOT COTIIACHO TI.
2.1.2.5; 3HaYeHHsI OTHOCHUTENIFHOU ehOpMAINH €y MTPUHUMAIOT MIPH HETIPOJODKUTEIFHOM JIeHCTBUN
HATpy3KH &y, = 0,00015, mpu NOpooDKUTENTFHOM NEMCTBMM HArpy3ku - mo Tabmume 6. s
JBYXJIMHEHHOW JUarpaMMbl MPUHUMAIOT €pyred = 0,00008 - mpu HEmpomomKUTEIbHOM AEHCTBUU
Harpy3KkH, a Ipu MPOJOJDKUTENILHOM - 10 Tabnuie 6; 3HadeHus Ep g onpenensior no dopmysie (9),
MOJICTABIISS B Hee Ry, M €p reg-

2.1.2.14. Tlpu pacueTe NPOYHOCTH HKeJIe300ETOHHBIX AIEMEHTOB 0 HEJIMHEHHOU Ae(hOopMaIIOHHOM
MOJICTI JIIsL ONpEJAENCHHUsS HampsHKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSL C)KaTOM 30HBI OeToHa
UCTIONB3YIOT JHarpaMMBl COCTOSIHUSI C)KaToro OeroHa, mpuBeneHHble B mm. 2.1.2.11 m 2.1.2.12, ¢
JnedopManMoOHHBIMHA XapaKTEPUCTUKAMHM, OTBEYAIOIIMMHU HETIPOIOJDKUTEIBHOMY JIEHCTBHIO HArpy3KH.
[Ipu aTOM B KadecTBe HanOoOIIEe TPOCTON HCHONB3YIOT ABYXJIMHEHHYIO IMarpaMMy COCTOSIHUSI OeTOHa.

Tab6muma 6
OTtHOcuUTENbHAS BIIaKHOCTH|OTHOCHTENbHBIE AeopMaliui OETOHA IPH NPOIOKUTEIHHOM ACHCTBUU HAIPY3KH
BO3/lyXa OKpy»Karoleu MpHU CXKAaTUH IpU PaCTSDKECHUU
cpenbl, % epo-10° e0210° | epired10® | Emol0® | epp10° | Epnrea10°
Beiuie 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
Huke 40 4,0 5,6 3,4 0,28 0,36 0,26

IIpumedanne - OTHOCHTENBHYIO BIQXXHOCTh BO3AyXa OKpyskaromied cpeas! nmpuHuMaroT mo CHwull 23-01 xak
CPEIHIOI0 MECSITHYI0 OTHOCHTENBHYIO BIAXHOCTh Han0oJIee TeIIoro Mecsina Jyisl pailoHa CTPOUTEIbCTBA.

2.1.2.15 Tlpu pacyere 0Opa3oBaHMs TPELIMH B )KEI€300€TOHHBIX KOHCTPYKLUSX 1O HEJIMHEHHOU
nedopMannoHHON MOJIETH JUTS ONpeACICHHs HapsHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS CHKATOTO U
pacTsiHyTOro OETOHa MCIIONB3YIOT TPEXJIMHEWHYIO JMarpaMMy COCTOSIHHS OeTOHa, IPUBEJCHHYIO B IIII.
2.1.2.11 n 2.1.2.13, ¢ nedopMalMOHHBIMH XapaKTEPUCTUKAMH, OTBEYAIOIIMMH HEMPOJIOKUTEIEHOMY
JEWCTBUIO Harpy3kd. JByxmmHeWHyto muarpammy (mm. 2.1.2.12, 2.1.2.13) xak Hambojee mpocTyro
UCTIONB3YIOT ISl ONPE/IeJICHHs] HaNPsKEHHO-1e(hOPMHUPOBAHHOTO COCTOSIHUS PACTSAHYTOTO OETOHA TIPH
yIpyroi pabote cxxaroro 6eToHa.

2.1.2.16 TIlpm pacuere nedopmanmii IKEIE300CTOHHBIX DJIIEMEHTOB IO  HEIWHEHHOU
negopManMoOHHON  MOZENM TPH  OTCYTCTBMM  TPEUIMH sl ONpENENICHHWS  HampsKEHHO-
ne(OpMUPOBAaHHOTO COCTOSIHASL B CXKAaTOM M PAacTAHYTOM OETOHE HCIOIb3YIOT TPEXJINHEHHYIO
JiarpaMMy COCTOSIHMSI OETOHa C Y4Y€TOM HEMpPOJOJDKUTEIBHOIO M TMPOAOJDKUTEIBHOTO JIEHCTBUS
Harpy3kd. [IpM Hamuuuu TpeuMH Jisi ONpEACICHHs HanpsHKEHHO-Ie(GOpMHPOBAHHOTO COCTOSHHS
ckaroro OETOHa INMOMHMMO YKAa3aHHOH BBIIIE JUAarpaMMbl HCIOJB3YIOT, Kak Hauboiee IpPOCTYIo,
JBYXJIMHEHHYIO MarpaMmy COCTOSIHUSI OETOHA C Y4ETOM HEMpPOJIOKUTENFHOTO U IPOAOJIKUTELHOTO
JIeficTBUS HATPY3KU.

2.1.2.17 Ilpu pacueTe pacKpbITHsI HOPMAJIBHBIX TPEIIMH 10 HEMHEHHOH Ae(OpMallMOHHOH MOJIeH
JUIL  ONPEAEIICHHs HaNpsDKCHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI B C)XKAaTOM OETOHE HCIIONb3YIOT
JUarpaMMBbl COCTOSIHUS, HpuBeAeHHble B mm. 2.1.2.11 u 2.1.2.12, ¢ y4eToM HENpOAOIKUTEIBLHOrO
neiictBus Harpyskd. Ilpm asToM B KkadecTBe Hambojee IPOCTONH HCIONB3YIOT JBYXJIMHEHHYIO
JrarpaMMy COCTOSTHHS O€TOHa.

2.1.2.18 BimsHHE MOMEPEeMEHHOTO 3aMOpaXWBaHUS WM OTTaWBaHU, a TAaKKe OTPHIATEIBHBIX
TEMIIEpaTyp Ha JeOpMalMOHHbIE XapaKTEPUCTUKU OETOHA YYHMTHIBAIOT KOI((MHUIMEHTOM YCIOBHii
pabotel yp < 1,0. JIng Ham3eMHBIX KOHCTPYKIIHH, IOJBEPracMbIX aTMOC(HEPHBIM BO3ACHCTBHIM
OKpY>KaloIIel cpepl IPH pacueTHOH TeMnepaType Hapy>KHOTO BO3AyXa B XOJIOAHBIN niepuo] Munyc 40




°C # BbIlIE, NPUHUMAIOT KOAGPHULIUEHT Yy = 1,0. B ocTaybHbIX ciydasx 3HadeHUs] KOIQDULIUEHTA Yy
MPUHUMAIOT B 3aBUCMMOCTH OT Ha3HAYEHUsI KOHCTPYKLUM U YCIOBUI OKPYXKAIOIIEH Cpebl.

2.2 Apmarypa

2.2.1 lloka3aTe/iu KayecTBa apMaTypbl

2.2.1.1 ns apMUpOBaHUs IPEABAPUTEIBHO HANIPSHKEHHBIX >KeNe300€TOHHBIX KOHCTPYKLUH
CJIelyeT IMPUMEHSATh OTBEYAIONIYI0 TPEOOBAHMSAM COOTBETCTBYIOIIMX TOCYIAPCTBEHHBIX CTAaHAAPTOB
WJIN YTBEP>KACHHBIX B yCTAHOBJICHHOM IOPSAKE TEXHUIECKUX YCIOBUH apMaTypy CIEAYIONINX BHIOB:

- TOpSYEKATAHYIO TJIAJAKYI0 ¥ MEPHOANYECKOrO MPOQHIs C TMOCTOSIHHONW W NEPEMEHHOIN BBICOTON
BBICTYTIOB (COOTBETCTBEHHO KOJBIIEBON M CEPIIOBUAHBIN Tpoduim) auamerpoM 6-40 mMm;

- TEPMOMEXAHWYECKH YIPOYHEHHYIO MEPHOANYECKOrO MPO(WIs C MOCTOSHHOW M IEPEMEHHON
BBICOTOH BBICTYIIOB (COOTBETCTBEHHO KOJIBLIEBOW U CEPIIOBUAHBINA MPOGIIN) qruaMeTpoM 6-40 mm;

- X0JI0AHOAe(DOPMHUPOBAHHYIO TEPHOANICCKOTO MPOMUIIS JHaMETPOM 3-12 MM;

- apMaTypHbIe KaHAThI TUaMETPOM 6-15 mm.

2.2.1.2 OcHOBHBIM TOKa3aTeJIeM KayecTBa apMaTypbl, YCTaHABIMBAEMBIM IIPU MPOCKTHPOBAHUH,
SIBISIETCSI KJIACC apMaTypBhI MO IIPOYHOCTH Ha PACTSDKEHNE, 0003HAUYaeMBbIH:

A - 1 ropsi9eKaTaHoON M TEpPMOMEXaHUYECKH YITPOYHEHHON apMaTypbl;

Bp - s BBICOKOTIPOYHOH X05101HOIe()OPMUPOBAHHON apMaTyphl EPUOIMIECKOTO TPOGHUIILS;

K - nnst apMaTypHBIX KaHATOB.

Knaccsl apmaTypsl MO IIPOYHOCTH Ha pAacTsHKEHHE OTBEYAIOT TapaHTHPOBAHHOMY 3HAYEHHIO
mpefena  TEKydecTH, (PM3MYecKoro WM  YCIOBHOTO  (PaBHOTO  3HAYEHHIO  HANpsDKEHHH,
COOTBETCTBYIOIINX OCTATOYHOMY OTHOCHTENbHOMY yanuHeHuto 0,2%), ¢ 00ecedeHHOCThI0 HE MEeHee
0,95, onmpenensieMoMy IO COOTBETCTBYIOIIUM CTaHIAPTaM.

Kpome Toro, B HEOOXOIMMBIX CIIydasix K apMaType MpeabsBISIIOT TpeOOBaHUS IO TOTIOTHUTEIbHBIM
MoKa3aTessIM KayecTBa: CBapUBAEMOCTb, INTACTUYHOCTb, XJIaJI0CTOMKOCTE U Jp.

2.2.1.3 [ns xene300€TOHHBIX KOHCTPYKLHU, MPOEKTUPYEMBIX B COOTBETCTBHU C TPEOOBAHUSIMU
Hacrosimero CII, cienyer npexycmarpuBaTh:

B KaUeCTBE HAIPATaeMOH apMaTyphl:

ropsiYeKaTaHyl0 M TEPMOMEXaHHUYECKH YIPOYHEHHYIO MepuoJuyeckoro mpoduis kimacco A600
(A-1V), A80O0 (A-V) u A1000 (A-VI);

X0JI01HOZIehOPMHUPOBaHHYIO TIeproauueckoro mpoduis kiaccos or Bpl1200 mo Bp1500 (Bp-Il);
kaHaTHyI0 7- 1 19-npoBonounyio kiaccoB K1400, K1500 (K-7, K-19);

B KQUECTBE HEHANPATAEMON apMaTyphbl:

ropsiueKaTanyo riaakyto kmacca A240 (A-1);

ropsYeKaTaHyIo, TEPMOMEXaHUIECKU YIPOYHEHHYIO " X0JI0IHOAE()OPMUPOBAHHYIO
nepuoaudeckoro npoduist knaccos A300 (A-I1), A400 (A-111), A500 (A500C), B500 (Bp-I, B500C).

2.2.1.4 Tlpu BBIOOpE BUAA U MAapOK CTAlHU JUIS apMaTypbl, YCTaHABIMBAEMOU TI0 PacyeTy, a TaKxkKe
NPOKATHBIX CTaleil Jyisi 3akjIagHbIX JeTajed cJelyeT Y4YHWThIBaThb TeMIepaTypHble YCIOBHS
IKCIUTyaTallui KOHCTPYKIMI U XapaKkTep UX HarpyKeHUs..

B KOHCTPYKIMSIX, 3KCIUTyaTHPYEMbIX NPH CTaTHYECKOW Harpy3ke B OTAaIIMBaEMbIX 3/aHMAX, a
TaK)Ke Ha OTKPHITOM BO3JlyXe U B HEOTAIUIMBAEMBIX 3/IaHMSX MPU pacyeTHOM Temreparype Munyc 40
°C u BbIIIE, MOXKET OBITH NMPHMEHEHAa apMaTypa BCEX BBIIMICYKa3aHHBIX KJIACCOB, 338 HCKIIOYEHHEM
apMmarypsl kiacca A600 mapku cramu 80C (quamerpom 10-18 Mm), kimacca A300 mapku cramu CtSmc
(mmametpom 18-40 mm) m ximacca A240 mapku ctamu CT3KH, KOTOPbIE MPUMEHSIOT IPH pacueTHOM
temnepatype Muryc 30 °C u BbIIIE.

IIpn npyrmx yCloBHAX OKCIUTyaTalldd KiacC apMaTypel M MapKy CTald TNPHHUMAKOT 0
CHeLUaIbHbIM YKa3aHHSIM.

[Tpu mMpoeKTUPOBaHUM 30HBI MEpeadyr MPEABAPUTEILHOTO HAINPSHKSHUS, aHKEPOBKH apMaTryphbl B
OeToHE W COEIMHEHUWH apMaTypbl BHaxJecTKy (0e3 CBapKku) CielyeT Y4MTHIBATH XapakTep
MOBEPXHOCTH apMaTyphl.

[Tpu npoekTHpOBaHUN CBapHBIX COEANHEHUI apMaTyphl CIeoyeT YUUTHIBATh CIIOCOO M3TOTOBICHUS
apmatypsl (I'OCT 14098; PTM 393).

2.2.1.5 JIns MOHTaXHBIX (TI0J{bEMHBIX) TIETEIb 3JIEMEHTOB COOPHBIX JKEJIE300€TOHHBIX M OCTOHHBIX
KOHCTPYKLIUH CIIEAYyET NMPUMEHATh TOpsAYeKaTaHyl0 apMaTypHyHo cranb kinacca A240 mapok Cr3cn u
Cr3mc.

B cinyuyae eciu BO3MOXEH MOHT@X KOHCTPYKLUMH MpPU pacUETHOM 3UMHEN TeMIepaType HUKE
munyc 40 °C, U1 MOHTa)KHBIX IIETENb HE JOMYCKaeTCs MPUMEHATH cTarb Mapku Ct31ic.



2.2.2 HopmaTHuBHBbIEe U pPacyeTHbIE 3HAYEHHUS XAPAKTEePUCTHK apMaTypbl

Hopmamusnvie snauenuss npoO4HOCMHbIX XAPAKMEPUCIUK APMAMYPbl
2.2.2.1 OCHOBHOW INPOYHOCTHOM XapaKTEpPUCTHKON apMaTypbl SIBJISETCS HOPMAaTHUBHOE 3HAUYCHHE
COIIPOTHUBIICHUS PACTSHKEHUIO R, IPUHMMaeMoOe B 3aBUCMOCTH OT KJlacca apMaTtypsl 1o Tabmnuiie 7.

Pacuemmnvie snauenus npouHoCmMHbIX XAPAKMEPUCIUK APMAMYDbL
2.2.2.2 PacueTHBIC 3HaYCHUS CONMPOTHUBIICHUS apMaTypPhI pacTsHKEHHIO Rg ompenensror mo hopmyre

Tabmuma 7
Kracc apmatypsl HomunanbsHebli HopmatuBHBIE 3HaU€HUS CONPOTUBIICHUS PAaCTsLKEHHIO Ry
JIUaMeTp apMaTypsl, | W pacuyeTHbIC 3HAYEHUS COIPOTUBIICHUS PACTSHKCHUIO JUIS
MM IPEJeNbHBIX COCTOSIHUN BTOPOH rpynnsl Rseer, MIla
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
Bp1200 8 1200
Bp1300 7 1300
Bp1400 4,5,6 1400
Bp1500 3 1500
K1400(K-7) 15 1400
K1500(K-7) 6;9; 12 1500
K1500(K-19) 14 1500
Rs _ Rs,n , (10)
Vs

rae Ys - Ko3((UIMEHT HAIeKHOCTH IO apMmarype, NPHUHUMAEMBIH pPaBHBIM: IS TPEIEIBbHBIX
COCTOSIHUM IIEPBOM TPYIIIIBL:

1,1 - nna apmaTypsl knaccoB A240, A300 u A400;

1,15 - nnst apmatypsl kinaccoB A500, A600 n A800;

1,2 - s apmatypsl kitaccoB A1000, B500, Bp1200-Bp1500, K1400, K1500;

JUISL TIpEJIeNIbHBIX COCTOSIHUM BTOPO# Tpynmsl - 1,0.

PacueTHble 3HaYEHNUS CONPOTHUBIICHUS apMaTypbl pacTsHKEHHIO Rg prBeieHs! (C OKPYTICHUEM) JUTS
NIPE/ICIBHBIX COCTOSHUN TEpBOM rpymmsl B Tabuune 8, BTOpoi rpymmnsl - B Tabmmue 7. Ilpu stom
3HaueHMs1 R, JUI1 TIpEIENbHBIX COCTOSIHWM NEepBOW TPYIIBI MPUHATH PaBHBIMA HAUMEHBIINM
KOHTPOJIMPYEMBIM 3HA4EHHSM 110 cooTBeTcTBYtommM ['OCT.

PacueTHble 3HAYEHUSI CONPOTUBIICHHUS apMaTyphl CKAaTHIO Ry MPUHUMAIOT PaBHBIMH PACUETHBIM
3HAYEHUSM CONPOTHBICHUS apMaTypbl pacTsDkeHHio R;, HO He Ooniee 3HA4YCHWI, OTBEYAIOLINX
nedopmanusM  yKopoueHHsi OETOHa, OKpPYKAIOLIEro CKaTyr apMarypy: NpH KpaTKOBPEMEHHOM
JieiicTBUN Harpy3ku - He 6onee 400 MIla, npu nuTenbHOM NeWcTBUM HAarpy3kH - He 6onee 500 MIla.
Jmst apmatypsl kinaccoB B500 u A600 rpaHuvHbIE 3HAUEHUSI COMPOTUBIICHUS CXKATUIO MPUHUMAIOTCS C
k03 unmentoM ycnouii pabots! paBHbM 0,9 (Tabnuua 8).

Tabimma 8
Kiacc apmatypst PacyeTHbIe 3HAUCHUS COMPOTUBIICHUS apMaTyPhI U IPEACTHHBIX COCTOSHUMN
nepBoi rpynmnsl, MITa
pacTsKeHHIO Ry CKATUIO Ry
A240 215 215
A300 270 270
A400 355 355
A500 435 435(400)




AG00 520 470(400)
A800 695 500(400)
A1000 830 500(400)
B500 415 415(360)
Bp1200 1000 500(400)
Bp1300 1070 500(400)
Bp1400 1170 500(400)
Bp1500 1250 500(400)
K1400 1170 500(400)
K1500 1250 500(400)

HpI/IMe‘{aHI/Ie - 3HaveHUsS RSC B CKOOKax HCHOJIB3YIOT TOJIBKO IHNPHU pPACUCTC Ha KPATKOBPEMEHHOC JIecTBHE
Harpysku.

2.2.2.3 B HeoOXOAWMBIX CIy4asX pacdeTHBIC 3HAUEHHS MPOYHOCTHBIX XapaKTEPHCTUK apMaTypbl
YMHOXKAIOT Ha KO3()(HIUEHTHI yCIOBUIT pabOTHI Ysj, YYUTHIBAIOIINE OCOOCHHOCTH pabOThI apMaTyphl B
KOHCTPYKIHH.

PacuerHple 3Ha4YeHHS CONPOTUBICHUS XOMYTOB W OTOTHYTOHW IOIEPEYHOH apMaTypbl KIIAaccOB
A600-A1000, Bp1200-Bp1500 n xanatHO# Ry, mpuHUMaroT He 60mee 0,80, (C yd4eToM Bcex MOTeps) U
He 6onee 300 MIla. B pacuerax npuHUMAarOT OOJbIIEe U3 YKA3aHHBIX 3HAUeHUN. PacueTHbIe 3HaUCHUS
Rsw utst apmatypsl kiaccoB A240-A500, BS00 npusenens: B CIT 52-101.

Hegopmayuonnvie xapaxmepucmuxu apmanypbl

2.2.2.4 OCHOBHBIMH JIe()OpPMAIMOHHBIMH XapaKTEPHUCTUKAMU apPMaTYpbI SBIISIOTCS 3HAUCHHUS:

OTHOCHUTENBHBIX JAedopManuil yAJHHEHUS apMaTypbl & IPH JOCTI)KCHUH HAlpPsDKEHUSIME
pacyeTHOro CorpoTHUBIEHH R;;

MOJYJIS YIPYTOCTH apMatypsl Es.

2.2.2.5 3HaueHusI OTHOCHUTEINIBHBIX JIe()OpMaInii apMaTyphI €sg TPUHUMAIOT PaBHBIMU:

JUTSL apMaTypbl ¢ PU3UIECKUM MPEAETIOM TEKY49eCTH

RS
€0=—"", 11
0 =g (11)
JUIA apMaTyphl C YCIOBHBIM IIPENEIIOM TEKYYECTH
€g0 = —ES +0,002. (12)

S
2.2.2.6 3HaueHuss MOIYJIs YIPYTOCTH apMaTypbl Es IpUHIMAIOT OAMHAKOBBIMU MIPHU PACTSDKEHUU U
C)KaTHU U PaBHBIMHU:
E, =1,8-10° MITa - s apmatypHbix kanatoB (K);
E, = 2,0-10° MITa - s ocTansHO# apmatypsI (A u B).

Huazpammer cocmosnusa apmamypol
2.2.2.7 Tlpu pacuere kene300€TOHHBIX JJIEMEHTOB I10 HEJIMHEHHOW Ne(OpMaIllMOHHONW MOJIEIH B
Ka4yecTBE pacyeTHOM JHarpaMMbl cOCTOSIHUSA (neopMHUpOBaHHMs) apMaTyphbl, yCTaHABIMBAIOLIECH CBS3b
MEXAy HANpsHKEHUSIMH Gs M OTHOCUTEIBHBIMH Je(OpMalMsIMU € apMaTypbl, MPUHUMAIOT JUISA
apMatypsl ¢ (HU3MYECKUM TMpenesioM Tekydectd kiaccoB A240-A500, B500 naByxnuHeiHyro
JIuarpaMMy (PUCYHOK 2, @), a JUIs apMaTyphl ¢ YCIOBHBIM ITpeesioM TeKydecTH kiaccoB A600-A1000,
Bp1200-Bp1500, K1400, K1500 - TpexnuHeiiHyt0 (pPUCYHOK 2, 6).
JlnarpaMMBbl COCTOSIHUSI apMaTyphl IPH PACTSDKEHNH 1 CXKaTUH MIPUHUMAIOT OJJMHAKOBBIMHU.
2.2.2.8 HanpspkeHust B apMaType Gs COIVIACHO ABYXJIMHEHHON AMarpamMMe COCTOSIHUSL apMaTypbl
OTIPEJICTISIIOT B 3aBUCHMOCTH OT OTHOCHUTEIIFHBIX JIe(hOpMaIni € 10 (hopMyIiam:
pu 0 < g < gg
o5 = &Es; (13)
IIPU €59 < €5 < €2
cs =R (14)
3HaueHus &g, Es m Ry mpuHMMaroT cormmacHo mm. 2.2.2.5, 2.22.6 u 2.2.2.72. 3HavyeHUs
OTHOCHTENBHOH JedopManni €, MpUHUMaIOT paBHbIMU 0,025.
2.2.2.9 HanpsokeHust B apMaType Os COTJACHO TPEXJIMHEHHOI IuarpaMMe COCTOSHHUSI apMaTypbl
OTIPEJICISIIOT B 3aBUCMMOCTH OT OTHOCHTEINILHBIX Jie(hopMaluii g 1o Gopmyiam:
mpu 0 < g < égg
o = &E; (15)



i)

a - IByXJIMHEHHAs, 6 — TpeXIMHeHAas
Pucynoxk 2 - JluarpaMMbl COCTOSTHHSI PacTSHYTOH apMaTypbl

TIpHA €1 <g <égg

o, =||1-9sL

€, —¢€ (e}
S | s LR <R, (16)

S €50 ~ €51 S
3HaueHus &, Es 1 Ry mpuHUMaroT cornacuo mm. 2.2.2.5,2.2.2.6 1 2.2.2.2.
3HaueHUs HANPSOKEHUH Gy MpuHUMAIOT paBHbIMU 0,9R;, a HanpsikeHuit Gy, - paBHBIME 1,1R;.

0,9R,

3HaYeHUsT OTHOCHUTENBHBIX IeopMaluil € NPUHUMAIOT PABHBIMH , a neopManuu & -

pasHbME 0,015.

2.2.3 IlpeaBapuTeibHbIe HANPSIZKEHUSI apPMAaTYyPbl

2.2.3.1 IlpenBaputenbHble HAIPSHKCHUS] apMaTypbl Gy, HpuUHMMaroT He Oonee 0,9Rg, mis
TrOpsYeKaTaHOM M TEpPMOMEXaHWYECKHM YINPOYHEHHOW apmatrypsl u He Oomee 0,8Rgn, mms
XO0JIOTHOAE(hOPMHUPOBAHHON apMaTypbl U apMaTyPHBIX KaHATOB.

2.2.3.2 Ilpu pacdere mpeABapUTEIbHO HAPSHKEHHBIX KOHCTPYKIIUH CIIEAYeT YIUTHIBATH CHIDKEHUE
MPEABAPUTENBHBIX HANpPSKEHUH BCIEICTBHE MOTEPh MPEABAPUTEIBHOTO HANPSDKEHHS OO Tepeaadn
YCHITMA HATsDKEHHS Ha OeTOoH (TepBBIE MOTEPH) M TMOCIE Mepefadd yCWIHsS HATSKeHHS Ha OCTOH
(BTOpBIC TOTEPH).

[lepBble TOTEpH MPEABAPUTENILHOTO  HAMPSDKEHHsST BKIIOYAIOT TOTEPU OT  pellaKcaliu
[IPEBAPUTEINIBHBIX HANPSIKEHUHM B apMaType, IOTEPU OT TEMIIEPaTypHOIO Nepenajia npu TEpMUUECKON
00paboTKe KOHCTPYKIIHUii, MOTepH OT JedopMaiuy aHKepoB U gaedopmarmu GopMsI (YIOPOB).

Bropsle moTepu mpenBapUTENbHOTO HANPSDKEHHS BKIIIOYAIOT MOTEPH OT YCAIKH M TOJN3Y4eCTH
OeroHa.



2.2.3.3 [Totepu OT penakcanuy HaNpsDKEHNH apMaTypbl AGgy; ONPEEISIIOT 10 GpopMyJam:
Jutst apMatypsl kitaccoB A600-A 1000 mpu crioco0e HATSKESHUS:

MEXaHHIECKOM - Acgy = 0,10, - 2,0; a7
SIIEKTPOTEPMHIECKOM - AGg; = 0,030y, (18)
Jutst apMatypsl kitaccos Bp1200-Bp1500, K1400, K1500 mpu criocobe HaTsKEeHUs:
_ O :
MEXaHUYECKOM - Acgy; = | 0,22 -0,1 Ogps
s,n
AIIEKTPOTEPMHUUECKOM - AGgy; = 0,050y, (20)

3nech G, npuHUMaetcs 6e3 moreps B MIla.
[Tpu oTpHLATENBHBIX 3HAYEHHUAX AGgy MPUHUMAIOT- AGgp; = 0.
IIpu Hanuyuu Gojee TOYHBIX JAHHBIX O pellaKCalliM apMaTyphl JOMYCKaeTcsl NMPUHUMATh HHbIE
3HAYEHMS NOTEPb OT pPelaKcaluy.
2.2.3.4 Tlotepu Ao, (MIIa) or Temneparypuoro nepenana At (°C), onpenensieMoro kak pa3HoCTb
TeMIepaTyp HATSHYTOM apMaTypbl B 30HE HarpeBa U YCTPOMCTBA, BOCHPUHHMAIOLIETO YCHJINA
HaTsDKEHUsI IPY HarpeBe OeToHa, IPUHUMAIOT PaBHBIMU:
Ao, = 1,25At. (22)
[Tpu OTCYTCTBHM TOYHBIX JIJAaHHBIX 110 TEMIIEPATYPHOMY Iepenajy JomycKkaeTcs npuHuMarh At = 65
°C.
ITpn Hammumum Oojiee TOYHBIX JAHHBIX O TEMITEPAaTypHOH 00pabOTKE KOHCTPYKIMH JOITyCKaeTcs
NPUHAMATh UHBIE 3HAYECHNUS ITOTEPh OT TeMIIEpaTypHOT'o Iepenaa.
2.2.3.5 Tlorepu ot nedopmanuu cranpHOW (opmbl (YHOpoB) AGg3; NpU HEOAHOBPEMEHHOM
HaTsDKEHUH apMaTypsl Ha popMy OnpenessioT 1o popMyiie
Aoy =LA E 22)
2n |
TJIe 71 - 9UCII0 CTepXKHEH (TpyHII CTep)KHEH ), HaTsrUBaeMbIX HEOTHOBPEMEHHO;
Al - cOmmwKeHre ymopoB MO JIMHHUU JNECHUCTBUS YCUIIHS HATSDKCHHS apMaTypbl, ONMPEASseMOoe H3
pacueta gedopmaruu GopMsr;
| - paccrosiHIe MeX Ty HapyKHBIMH TPaHSIMH YIOPOB.
IIpn oOTCyTCTBHM MaHHBIX O KOHCTPYKUMHM (POPMBI M TEXHOJOTMH HM3TOTOBJIECHHUS JOITyCKaeTCs
npuHuUMaTth Acgs = 30 Mlla.
ITpn >meKTpOTEpMHYECKOM CHOCOOE HATSDKEHHS apMaTypsl HOTepH OT aedopmanun (HopMbl He
YUUTBHIBAIOTCSL.
2.2.3.6 Ilorepu ot nedopMaIi aHKEPOB HATSHKHBIX YCTPOUCTB AGps OIPENEIISIOT 10 (OpMyIIe
Al

AGSP4 = T ES y (23)

rae Al - 06kaTre aHKEpPOB MM CMEIIEHUE CTEPIKHS B 3aKUMaX aHKEPOB;

| - paccTosiHMEe MeX Ty HAPYKHBIMH IPaHSIMH YIIOPOB.

ITpu OTCYTCTBHUHU AHHBIX JOIMyCKaeTCst mpuHUMaTh Al =2 MM,

[Ipu 35IEKTPOTEPMHUUCCKOM CIOCO0E HATSIKCHUS apMaTyphbl MOTEPH OT JcopMaluil aHKepOB HE
YYHTBIBAIOT.

2.2.3.7 Ilotepu OT ycanku 0eTOHA ACgps ONIPEICISAIOT M0 GopmMyJie

AGgs = €pshEs, (24)

TAe €psh - AehopMaluy yCaaku OCTOHA, 3HAYCHHUS KOTOPBIX MOXKHO MPHUOJMKCHHO MPUHUMATH B
3aBHCHUMOCTH OT KJlacca OETOHA paBHBIMHU:

0,0002 - m1st 6erona kiaaccoB B35 u Humke;

0,00025 - nns 6erona knacca B40;

0,0003 - g1 6eTona Kitaccos B45 u Beie.

Jorryckaercst moTepH OT ycaaky OeTOHA ONPENeNsaTh 00Jiee TOUHBIMI METOJaMH.

2.2.3.8 TloTepu OT MOM3y4ecTH 0eTOHA AGgys OTIPEIEIAIOT IO (OPMyIIe
0,80 ¢ Oy

yszj 'AYed

red

Ac ) (25)

sp6 —
1+ opgy| 1+ (1+0,8¢y )
TIE Py cr - KO UIMEHT non3ydecTr OeTOHa, ONpenelsieMblii coriacHo 1. 2.1.2.7;
Oppj - HAMPsHKEHUS B GETOHE HA YPOBHE LEHTPA TSHKECTH PACCMATPUBAEMOM J-i TPYIIIBI CTEpIKHEH
HampsAraeMou apMaTypsl;
Vsi - DAcCTOSHUE MEXJIy LEHTPAMU TDHKECTHM CEUEHMSl PACCMATPMBAEMOM TPYIIbI CTEPKHEH



HarpsiraeMoii apMaTypbl U IPUBEACHHOTO MONEPEYHOT0 CEUSHHUS IJIEMEHTa;

Aved, lred - TUIOIIA/B IPUBEIEHHOTO CEUEHHSI DJIEMEHTa 1 €€ MOMEHT UHEPLUH OTHOCUTENBHO IIEHTpa
TSDKECTH TIPUBEIICHHOTO CEUCHHMST;

Uspi - K03 bHIIeHT apMUupoBaHus, paBHbINA Agyi/d, Tie A U Agyj - TUIOIIAAN TONEPEYHOTO CCUCHUSI
COOTBETCTBEHHO JIEMEHTA M PACCMaTPUBAEMOM TPYIINBI CTEPIKHEH HAPsTraeMoi apMaTyphl.

Jlomyckaercs oTepy OT NoJI3y4ecT OETOHA ONpeAeNaTh 001ee TOUHBIMA METOIaMHU.

HanpspkeHnst  Oppj  ONpEneNnsioT 10 I[paBWwiIaM pacdeTa YIpYyrux MaTepHaloB, IpUHAMAs
NIPUBEJICHHOE CEYCHUE JJIEMEHTA, BKIIOYAOIIee UIONIa b CeYeHHsl OeTOHa M IUIOLIAb CeUeHMs BCEeH
NPOJOJIBHON apMaTyphl (HanpsraeMoi 1 HeHanpsraeMoii) ¢ Kod(pGpHIMEHTOM PUBEICHUS apMaTyphl K

GeroHy o = % cornacHo 1. 2.2.3.10.

b
2.2.3.9 TlonHple 3HauYEHWs NEPBHIX MOTEPHh NPEABAPUTEIHHOTO HANPSDKCHHS apMarypsl (IO .
2.2.3.3-2.2.3.6) onpenensiot 1o Gpopmysie

i=4

rac i- HOMCD MOTCPh NPEABAPUTECILHOI'O HAIPSIKCHUS.
Ycunue npeaBapuTCIbHOIO 00’xaTHs OeToHa ¢ YUYCTOM MCPBLIX NOTEPb PABHO!

Poy = §(Aspj<’sp(1)i) - @7

rae Agpi M Ogpe)j - IUIOINAAb CEYEHHs j-i TPYIIBI CTep)KHEH HampsraeMod apMarypbl B CCUCHUH
3JIEeMEHTA U NPeABApUTEIILHOE HAPSDKEHHE B TPYIIIIE C YYETOM MEPBBIX IOTEPh
Osp(i = Ospi = ACsp(a)i-
30ech Ggj - HAaYalbHOE INPEABAPUTENFHOE HANpPSHKEHHE PACCMATPHBASeMOW TPYIIBI CTEPXKHEH
apMmatypsl. [loJHBIC 3HaUEHHS MEPBBIX U BTOPBIX MOTEPh MPEIBAPUTEIHHOIO HANPSDKEHHS apMaTyphl
(10 mm. 2.2.3.3-2.2.3.8) onpexnensioT mo popmyie

i=6

yCI/IHI/Ie B HaHpﬂraeMOﬁ apMaType C yquOM ITOJIHBIX HOTepL paBHO:
Po) = §(Aspjcsp(2> i) (29)

TIC Gp(2)i = Ospi = ACsp(2)i-

IIpy mNpPOEKTHPOBAHUM KOHCTPYKIMH TIONHBIE CYMMAapHble HOTEPU AGgp)i [UIS apMaTyphl,
PacIoI0KEHHOW B PacTSHYTOH HPH AKCIDTyaTalliy 30HE CEYEHHs 3JIEMEHTa, CIeqyeT NPHHUMATh He
Menee 100 MI]a.

ITpu ompeneneHuM yCWIIUsI TPEIBApUTENBHOrO 00katusi OeToHa P C ydeTOM IOJHBIX IOTEph
HaNpsDKEHUH ClelyeT YyYWTBIBAaTh CKMMAIOIIUE HANPSDKEHHUA B HEHANpPSTaéMOW apMaType, YHCICHHO
paBHBIE CyMMe ITOTEPb OT YCAIKH U MOJI3y4YecTH OETOHA Ha YPOBHE 3TOH apMaTyphl.

2.2.3.10 IlpenBapuTtenbHbIe HANPSDKEHUS B OETOHE Op, MPH Iepenade YCHIIHS IPEABAPHTEIHHOTO
obxartus P(y), OIpenensieMoro ¢ y4eToM MEepBBIX MOTepb, HE JOJDKHBI MPEBBIMIATh: €CIIH HANPSDKEHUS
YMEHBILAIOTCS WIK HE M3MEHSIOTCS MpH JEUCTBUU BHEIIHMX Harpy3ok - 0,9Ry,; eciam HampsokeHus
YBEJIMYMBAIOTCSI IPU ISHCTBUY BHENIHUX HArpy3oK - 0,7Ryp,.

Hanpsbxenust B 6€TOHE Gy, ONPEEIsoT 1o Gopmysie

P Pye
=g a0l W (30)
Ared red red
rie P - yCUIie TpeIBapUTENbHOTO 00XKATHSI C YYETOM MEPBBIX MOTEPh;

M - u3rubaromii MOMEHT OT BHEIIHEH HArPYy3KH, JCHCTBYIOIIEH B CTaguu 00aTus (COOCTBEHHBIN
BEC 3JICMECHTA);

€op - IKCIIEHTPUCUTET yCUJIHS P(;y OTHOCUTENBHO LEHTpa TSHKECTH NMPHUBEICHHOIO IONEPEYHOro
CEYEHUs JIEMEHTA;

¥ - pacCTOSIHUE OT LIEHTPA TSKECTH IPUBEACHHOIO CEUEHHS IO PaCCMAaTPUBAEMOTr0 BOJIOKHA.

2.2.3.11 InuHy 30HBI mepenaddl MpeNBAPUTEIHHOTO HANpsDKEHHS Ha OETOH A apMmaTypbl 0e3
JIOTIOJTHUTEIBHBIX aHKEPYIOMINX YCTPOUCTB OIPEAETISIOT 110 opmyrie

| = csspAs
p - 1
Rbond Us
HO He MeHee 10ds 1 200 MM, a 171 apMaTypHBIX KaHATOB - Takoke He MeHee 300 MM.
B dopmyne (31):
Gsp - NPEJBAPUTENBHOE HAMPHKEHHUE B HANIPATAEMOM apMaType C Y4ETOM MEPBBIX IIOTEPD;

@31



Rpond - CONpPOTHBIIEHHE CLEIUICHWS] HalpsraeMoil apmarypsl C OETOHOM, OTBeYarollee
nepeaTouHON MPOYHOCTH OETOHA U OIIpeJelIieMOe COTJIacHo 1. 5.3;

As, Us - TUIOMab ¥ IEPUMETP CTEPIKHS apMaTyPBl.

[Tepenauy npenBapUTEIFHOTO HANPSDKEHHUS C apMaTypbl Ha OETOH PEeKOMEHAYETCS! OCYIIECTBISTh
TUIABHO.

3 Pacuer 3;1eMeHTOB npeaABaApUTEIbHO HANIPHAKEHHBIX JKeJIe300€ TOHHBIX KOHCprKIIl/Iﬁ mo
npeaejJbHbIM COCTOSAHUAM nepnoﬁ rpynnbl

3.1 PacyeT npeaBapuTeJbHO HANPSIKEHHBIX 2e1€300€TOHHBIX JIEMEHTOB 110 IPOYHOCTH

3.1.1 O0mue moI0xKeHUS

3.1.1.1 B mnacrosmem CII npuBefeHbl yKa3aHHS IO pacdyeTy H3rHOaeMbIX IpeIBapUTEIHEHO
HaMpsKEHHBIX 3JIEMEHTOB.

Pacuer mpenBapuTENbHO HANpPSHKEHHBIX DJIEMEHTOB ITPOM3BOMAT JUIS CTaJWHM DKCIUTyaTallid Ha
JIeiCTBHE H3rHOArONIMX MOMEHTOB M IIONIEPEYHBIX CHJI OT BHEIIHUX HAarpy30oK W JUIs CTaauu
MPeBapUTENILHOTO 00XKaThsl Ha JAEHCTBUE YCHIMHA OT NpeIBapUTEIbHOTO HATSDKEHUS apMaTypbl W
YCHIIMH OT BHENIHUX HArpy30K, JeHCTBYIOIINX B CTaIUH O0XKaTHS.

3.1.1.2 Pacuer mO MPOYHOCTH NPEHHAMPSDKEHHBIX HJIEMEHTOB MpPH JCHCTBHU M3THOAFOIINX
MOMEHTOB CJIe/TyeT IPOU3BOIANTH VISl CEIEHHUH, HOPMAJIbHBIX K NX IPOJO0JIBEHON OCH.

Pacuer mo mpouHocTH B 00IIeM ciy4ae MPOM3BOISAT HAa OCHOBE HENWHEIHOH IehopMannoHHON
MOJIETH cornacHo 1. 3.1.4.

JlomyckaeTrcsi pacueT kKeJle300€TOHHBIX 3JIEMEHTOB NMPSIMOYTOJIBHOTO, TABPOBOTO M JBYTaBPOBOTO
CEUeHHIl ¢ apMaTypoil, pacroN0oKeHHON y MepHeHIUKYIIPHOM IUIOCKOCTH M3ruba TpaHel sJieMeHTa,
IpU JEUCTBUU YCWIMH B IUIOCKOCTH CHUMMETPUH HOPMAIbHBIX CEUEHHH INPOM3BOAUTH Ha OCHOBE
MpeeNbHBIX yeuaui cornacHo mm. 3.1.2 u 3.1.3.

3.1.1.3 Jlns Xene300€TOHHBIX 3JIEMEHTOB, Y KOTOPBIX IIpENeNbHOE YCWINE [0 IPOYHOCTH
OKa3bIBAETCSI MEHBINE IPEAETbHOI0 YCHINS 10 00pa3oBaHMIO TpemmH (1. 4.2.2), miomaab cedeHus
MPOJIOJBHON PACTSHYTOW apMaTyphl JOJKHA OBITH YBEIWYEHA 110 CPaBHEHHMIO ¢ TpeOyeMol U3 pacueTa
TI0 TIPOYHOCTH HE MeHee 4eM Ha 15% Wi JoIDKHA YIOBIETBOPATH pacdeTy 10 IPOYHOCTH Ha JeHCTBHE
MOMEHTa 00pa30BaHuUs TPEIINH.

3.1.1.4 Pacuer mnpemAHaNpsKCHHBIX OJJIIEMEHTOB B CTaJWM OOXKATHUSA NPOM3BOIAT KakK MpH
BHEIIEHTPEHHOM C)KaTHUH YCHIIMEM IPEIBAPUTEIBHOTO 00)KaTHS B MIPEAEITHHOM COCTOSIHUHU COTJIACHO II.
3.1.3.1.

3.1.1.5 Pacuer 1m0 MNPOYHOCTH NPEABAPUTEIHHO HANpPSDKEHHBIX 3JIEMEHTOB NpU JAEHCTBHU
MOTIEPEYHBIX CHJI CIIEAYET MIPOU3BOIUTH [T CEUEHHM, HAKIIOHHBIX K UX MPOJ0IsHOM ocH (1. 3.1.5).

3.1.1.6 Ilpum pacdere mNpenBapUTEIbHO HAMPSKEHHBIX JJIEMEHTOB II0 IPOYHOCTH CJEIyeT
YUUTBIBaTh BO3MOXHBIE OTKIOHEHHS IPEIBAPUTEIBHOTO HANPSIKEHUS, ONPENENsieMOro COIJacHo II.
2.2.3.9 myteM yMHOXEHHSI 3HAYCHHH Ogpj (WM ycunust oOkatust Pj) Al pacCMaTpHBaeMOro j-TO
CTEPIKHsI WJIM TPYIIbI CTEPKHEH HAanpsiraeMol apMaTypbl Ha KO3(QMUIMEHT Y.

3HaveHus K0d(PHULINECHTA Yy TPUHUMAIOT PABHBIMHU:

0,9 - mpu OaronpHUsITHOM BIMSHUH NPEABAPUTEIHHOTO HAITPSIKCHUS,

1,1 - npu HeONArONPHUSTHOM BIMSIHUM NPEABAPUTEIHLHOTO HAIIPSKCHUSL.

3.1.2 Pacuer mnpeaBapuUTEeIbHO HANPSKEHHBIX JJEMEHTOB HAa JeiicTBHEe W3THOAIOIIMNX
MOMEHTOB B CTA/IMH IKCILUIYaTAIUM MO MpeleJbHbIM YCHIUSIM

3.1.2.1 IlpenenbHble ycHIMsl B CEUEHHU, HOPMAIBbHOM K IPOAONBHOM OCH IJIEMEHTa, CIEAYET
OTIPENIEIATh UCXOIS U3 CICTYIONINX PEATIOCHUIOK:

COTIPOTHBIICHUE OETOHA PACTSHKEHUIO IPUHIMAIOT PaBHBIM HYJIIO;

COTIPOTHUBIICHHE OETOHA CHKATHIO ITIPEACTABIICTCS HANPSHKCHUSIMH, PaBHBIME Rp W paBHOMEpHO
pacrpeielIeHHBIMH T10 C)KaToi 30He OeToHa;

pPaACTATHBAIOIINE HAMPSHKCHUS B apMaType MPUHUMAIOT HE 00Jiee PacdYeTHOrO COMPOTHBIICHUS
pacTsoxeHuio Rg;

CXKMMAIOIINE HATIPSDKCHHS B apMaType MPUHUMAIOT HE 00JIee PACUCTHOTO COMPOTHBIICHHS CIKATHIO
Rqc.

Jonyckaercs mnpuHUMaTh ISl PACTAHYTOW apMaTypbl C VYCIOBHBIM TMPENEIOM TEKy4ecTH
HanpsKeHUs BoIe Ry, HO He Oonee 1,1Rs B 3aBucHuMocTH OT cooTHommenus & u &g (. 3.1.2.2).

3.1.2.2 Pacyer mo HpOYHOCTH HOPMAJbHBIX CEUEHHH CIIEAyeT MPOU3BOAUTH B 3aBUCUMOCTU OT

o o X
COOTHOHICHUA MECKAY 3HAYCHUEM OTHOCHUTCIIBHOU BBICOTBI CKATOU 30HBI OeroHa &,:h—,
0



onpeJesieMOl U3 COOTBETCTBYIOIIUX YCJAOBHM PABHOBECHS, U 3HAUEHHEM I'PAHUYHONU OTHOCHTEIBHOU
BBICOTBI CXKaTOM 30HBI Eg, TIPU KOTOPOH TPEIETbHOE COCTOSHUE DIIEMEHTA HACTYIIAET OJHOBPEMEHHO C
JIOCTHXKEHUEM B PAcTSHYTOI apMaType HalpspKEHHUs, PABHOI'O PaCUE€THOMY CONPOTHUBIICHHUIO Rs.

3.1.2.3 3HaueHue &g onpeaeIistoT 1o Ghopmyie

X 0,8
Gr=pf=—r (32)
o 1+ s.el
€p,ult

TJIE E€sel - OTHOCHTENIBHAS ie(OpMaIHsl apMaTyphl PacTsIHYTOW 30HBI, BbI3BaHHAs BHEIIHEH HArpy3Koi
IIPU JOCTWKEHUH B 3TOM apMaType HalpsKEeHUs, paBHOro Rq;

€pult - OTHOCHTEIbHAS TeopMaIIHs C:KAaToro OETOHA TIPH HAMPSIKEHUAX, PABHBIX Ry, IpHHUMaeMast
pasHoit 0,0035.
Jli1st apMaTypsl ¢ YCIOBHBIM MPEIETIOM TEKy4YeCTH 3HAYCHUE & ¢ ONPEICISIOT 10 GopMyie
by R, + 420 — GO |
S
TJIe Ogp - IPEIBAPUTEIbHOE HAMIPSKEHUE B apMAType C yUETOM BCeX MoTeph H Vg = 0,9; 400 - B MITa.

(33)

JU7is HeHAIpPSIraeMot apMaTypsI ¢ (PU3NYECCKUM TIPEICIIOM TEKYUECTH € o = —>

E

3.1.2.4 Inst HarpsraeMoi apMaTyphl, paclioj0XKEHHOH B CXKAaTOH 30HE, pacyeTHOE COIIPOTHBIICHHE
cxatuio Ry (mm. 3.1.2.6, 3.1.2.7) 1omKHO OBITh 3aMEHEHO HANPSDKEHHEM Gy, paBHBIM (MI1a):

(500 - o, ) - npu yuere kosddurmenta ycnosnii paboTsr 6eTona ypr = 0,9 (1. 2.1.2.3);

(400 - o, )- mpu v = 1,0.
3HaueHus Oy, ONpPEAEISIOT C Kodpuumentom s = 1,1.

Bo Bcex cnyyasix HanpspKeHHE Gg, TPUHUMAIOT He Ooee Rq..
3.1.2.5 Pacyer 1o mpoYHOCTH CEYCHUI M3THOaEMBbIX 3JICMEHTOB MIPOU3BOIAT U3 YCIOBHS
M< M, (34)
rne M - n3rubaromuii MOMEHT OT BHEUTHEH Harpy3KH;
M,y - IpeNeNbHBIN U3rNOaIOMNii MOMEHT, KOTOPBIH MOXKET OBITh BOCHPHHST CEYEHHEM DJIEMEHTA.
3.1.2.6 3nauenue M, U1t I3THOAEMBIX DIIEMEHTOB MPSIMOYTOJILHOTO CeYeHUs! (PUCYHOK 3)

npu &= hi < Eg Onpenensior mo popmyIie
o

Mt = Rpbx(ho — 0,5%) + Rgc Ag (ho — @); (35)
TIPH TOM BBICOTY CKATOi 30HBI X ONPEIESIOT M0 GopMyIIe
X = RsAs_RscAs . (36)
Ry

B ¢opmymnax storo mynkra u 1. 3.1.2.7 obo3HaueHus miomaneit cedeHns A; 1 A, OTHOCSATCS KaK K
HaMpsraeMoiu, Tak M K HEeHaNpAraeMou apmMarype.

A 4
EI" I . _‘ - R;: '41' / E\
| — - R, A, Ay *
M | — . W] HE
: < <

i
1 ?
| >
|
|
<

L

e b

Pucynok 3 - Cxema ycwiwii ¥ ITI0pa HalpsDKEHUH B CEYSHUH, HOPMAITBHOM K TIPOIOIEHON OCH
n3rubaeMoro NnpeaBapuTeIbHO HAPSHKEHHOTO HJIEMEHTA TIPH €0 PAcieTe MO IIPOYHOCTH



3.1.2.7 3naueHue My s n3rubaeMbpIX 3JIEMEHTOB, UMEIOIIHX IMOJIKY B C)KATOW 30HE (TaBPOBBIC H

X .
JIBYTaBpPOBBIE CEUEHUS), TpU & = o < &g ONPEIETSIIOT B 3aBUCUMOCTH OT TOJIOXKEHHS TPAHUIIBI CKATOM
o

30HBL:
a) ecIIi rpaHuIa IPOXOINT B MOJIKe (PUCYHOK 4, @), T.€. COOIIOIaeTCsl yCIOBUE
RAs <Rpbj hf + R A (37)

3HadeHue My, onpenersitor o 1. 3.1.2.6 Kak JUIsi MPsIMOYTOJIBHOTO CEYCHUS IMUPUHON fy’ ;

0) ecru TpaHUIa IPOXOTUT B pedpe (pUCyHOK 4, 0), T.e. ycnoBue (37) He cobmomaercs, 3HaUeHUE
Myt oripenesstoT o popmyiie
Mui = RobX(ho - 0,5x) + Ro(b; - b)-ht (ho - 05Nt ) + Ry A (ho — &); (38)
IIPU 3TOM BBICOTY CXKaTOM 30HBI OETOHA X ONPEACISIOT 110 (hopmyre
X = RsAs B RscA; B Rb(b’f _b)h'f
R,b

3.1.2.8 3Hauenue b’ , BBOAUMOE B pacyer, MIPUHUMAIOT U3 YCIOBUS, YTO LIMPHUHA CBECa IOJIKH B

(39)

Ka)XIyI0 CTOpPOHY OT peOpa JomKHa OBITh He Oosee 1/6 mponera 31eMeHTa u He Ooee:
a) MpH HaIMYMH TIomepedHbIX pebep mmm mpu hi > 0,1h - 1/2 paccrosHES B CBETy Mexmy

MIPOAOIEHBIMU pedpamu;
0) mpu OTCYTCTBHM TONEPEYHbIX pedep (MM NpPU PACCTOSHUSX MEXIY HHMH OOIBIINX, YeM
PAacCTOSHUS MeX Iy MPORONbHBIME pebpamu) u hy <0,1h-6h; ;

B) IIPU KOHCOJIBHBIX CBECAX IOJIKU:
npu hy 20,10, 6h; ;

npu 0,05h < hi <0,1h........ 3ht;
npu h} <0,05h - cBecbI He yUUTHIBAIOT.

3.1.2.9 IIpu pacyeTe MO MPOYHOCTH U3TUOAEMBIX IJIEMEHTOB PEKOMEHIYETCSI COOTIOIATh YCIOBHE X
< E,,RhO-

B cnydae korza o KOHCTPYKTUBHBIM COOOPaKSHUSM WIIH U3 pacdyeTa MO NMPeAeIbHbIM COCTOSHHUAM
BTOpOH TpYyNIBI IUIOIIAAb PACTSAHYTOH apMaTypbl NpHHATA OoJblIeil, yeM 5To Tpebyercs s
coOroeHus ycnoBus X < Eghg, nOImyckaeTcst IpeebHbIi U3rubarmuii MoMeHT My; ompeaeNsaTs 1o
dopmye (35) wu (38), moacTaBIssA B Hee 3HAUSHHUS BBICOTHI CXKATOM 30HBI X = Eghyg.

3.1.3 Pacyer mnpeaBapHMTe/]IbHO HAIPSZKEHHBIX JJ1€MEHTOB B CTaJAHH NpPeIBAPUTEILHOIO
o0xaTus
3.1.3.1 Tlpu pacuere syieMEHTa B CTaIMW MPEABAPUTEILHOTO O0XKATHS YCHIIME B HampsracMou
apMatype€ BBOAUTCA B paCy€T KaK BHCUIHAA MPOJAOJIbHAA CHUJia, paBHAsA:
- ’ !
Np = (o4, - 330) A, + oAs, (40)

rae AS'p u Ag, - IUIOIIAAb CEYEHHWs HANpsraeéMoi apMaTypbl, PacloJIO)KEHHOH COOTBETCTBEHHO B

HanboJiee 00XKaTOM U B pacTSIHYTOH (MeHee 00KaToii) 30HaX CEUCHUS;
’ j—
Ggp U Ogp - MPEJIBAPUTENIbHBIC HANPSKEHUS C YYETOM TIEPBBIX MOTEPh U koddduimenta v = 1,1 B

apmartype ¢ IUIOIAbIo ceuennst Ay, H Agp.

3.1.3.2 Pacuer no mpoOYHOCTH 3JIEMEHTOB MPSIMOYTOJIBHOIO CEYEHHS B CTaJAUU MPEABAPUTEIBHOIO
00XaThs IPOU3BOIAT U3 YCIOBHUS
Npep < Rpbx (ho - 0,5x) + Ry A; (ho - @), (41)
TJie €, - pacCTOSHUE OT TOYKU HPHIIOKECHUS MPOAOJBHOM cribl N, ¢ y4eTOM BIIMSHHS M3THOAIOIIETOo
MOMEHTa M OT BHENIHEH HAarpy3KH, JCHCTBYIOIICH B CTaJWd HM3TOTOBJICHUS (COOCTBCHHBIA BeEC
3JIEMEHTa), 10 LEHTPA TSHKECTH CCUCHHs HECHANPATacMO#l apMaTypbl, PACTSHYTOH WM HauMCHEE
CKaToM (IIPY MOITHOCTHIO CKATOM CEYCHHUH JIEMEHTA) OT 3TUX YCHINH (PHCYHOK 5), ompenensieMoe 1mo
¢hopmyne

M
ep:e0p+0,5h—aiN—, (42)

P
€op - PACCTOSTHHUE OT TOYKH MPUIIOKEHUS CHITBI Npy 710 IIEHTpa TSHKECTH CEUEHHS DJIEMEHTa;
R, - pacueTHOoe compoTHBIIEHHE OETOHAa CXKaTHIO, NMPUHAMAaeMOe Kak Juid Kiacca OeToHa o
NPOYHOCTH HA C)KATHE, YMCIEHHO PABHOIO IMEPENaTOYHOM MPOYHOCTH OeToHa Rp,, Mo nmHeiHOi



UHTEpHoJsIuMY (Tadbmuna 2);
Rsc - pacueTHOe CONPOTHBIICHHWE HEHANPSAraeMON apMaTypbl CKaTHIO, MPUHUMAaeMOE B CTaluu
npeaBapuTesHOro 00katus He Oonee 330 MI1a;

Al - oLanb CeuyeHHs HEHANPAraeMoW apMaTypbl, PaclONIOKEHHOH B Hamboliee CHKaToH 30HE
CEYEHHS PIIEMEHTA.

a) 0)

1
-
\‘.
——
A

a

A=

a - B TIOJIKE; 6 - B pedpe
Pucynox 4 - [TonoxeHne rpaHMIlbl CKATOM 30HBI B CEUEHHH H3THOAEMOTO NPEBAPUTETHHO
HAMpPsDKEHHOTO 3JIEMEHTa

BI)ICOTy CKaTol 30HEI OETOHA X OIPCACIIAIOT B 3aBUCUMOCTU OT BCJIMYMHBI &R, onpez[enﬂeMoffl 1o

. R
Gopmyne (32) ¢ TMOACTAHOBKOW B HEE 3HAYCHUSA &g g :E—S, rie Ry - pacdeTrHoe CONpOTHBIECHHUE
S

PACTSIHYTOH HEHampsATaeMoi apMaTyphl As, u &,y = 0,003:

a)npu &= hi < &g (M. pucyHok 5) o hopmyiie
o

_ Np+RsAs_RscAs’ .

X 43
=5 (43)
6) mpu & = hi > &g (T1e x - CM. T03. a) 10 popMyJIe
o
1+ ,
Np + RsAs 1_2R - RscAs
- R
X = TRA (44)
ph+-—3—3—
ho(1+&g)

3.1.3.3 Pacuer mo MHPOYHOCTH DHJIEMEHTOB TaBPOBOTO M JBYTAaBPOBOIO CEUYCHUH B CTaIUU
MPeBapUTEIHLHOTO 00KaTHs TPOU3BOASAT B 3aBUCHMOCTH OT TIOJIOKEHHUS TPAHMIIBI CKATOW 30HBIL:
a) eCIIM TpaHHMIla C)KATOM 30HBI IPOXOIMT B MOJIKE (CM. PHCYHOK 4, @), T.e. co0moaaeTcs ycinoBue
’ ! .
Np < Rpb} ht - RAs+ R Al (45)
pacdeT MPOU3BOIT KaK JULsl IPSIMOYTOJIHOTO CeUCHHSI LIMPHHON b coriacHo m. 3.1.3.2;
0) ecnu rpaHMIa CXKaToW 30HBI IIPOXOJHUT B pedpe (cM. pucyHOK 4, 6), T.e. ycinoBue (45) He

co0ioaeTcsl, pacueT NPOM3BOAAT U3 yCIOBHS
Muie < RpbX(Po - 0,5x) + Rp(bf - b)-hi (ho - 0,50 ) + Ry As (ho — &), (46)

M
rae e, =€y +Zgt— €, - oM. 1. 3.1.3.2;
Np
Zs - PacCcTOSHHE OT IIEHTPA THKECTH CEUYECHHS 3JIEMEHTa 10 PacTAHyTOH (HaMMEHee C)KaTok)
HEHaANpsSraeMou apmMaTypsbl.



Pucynok 5 - Cxema ycuanii ¥ 5I0pa HaNpsDKEHUH B CEYEHUH, HOPMAIIBHOM K IIPOJOJIBHON OCH
M3rudaeMoro MpeaBapuTeNIbHO HAPSHKEHHOTO AJIEMEHTA TIPH €0 pacdeTe M0 IIPOYHOCTH B CTAANN
obxaTHs

BricoTy c)kaTo 30HBI OIPEAETISAIOT 10 (hopMyam:

a) npu é:i <Er(Er-com.m. 3.1.3.2)

h
X = Np+RsAs_RscAé_Rb(b’f _b)h'f : (47)
Rob
X
6) mpu E’:h_ > Er
o
1+ ’ ’ ’
Ny rRA 25— RoA R (07 b
X= R T : (48)
Rbb+7spg

ho(1-Er)

3.1.4 PacueT mo NpOYHOCTH HOPMAJILHBIX CEYCHHMII HA OCHOBE HeJIMHEHHOM qeopManuoOHHOI
Moaenu

3.1.4.1 Ilpu pacdeTe 1Mo MPOYHOCTH YCHIHS U Ae(popMaIiii B CEUSHHUH, HOPMAIFHOM K TIPOIOJIEHON
OCH JJIEMEHTa, ONpENeNISIOT Ha OCHOBE HEJNMHEHHOW aeOpMalMOHHOW MOJENHU, HCIOJb3YIOIIEH
YpaBHEHHsI PaBHOBECHS BHEIIHMX CHJ M BHYTPEHHHX YCWJIMI B CEUCHHWH DJIEMEHTa, a TaKKe
CJIEAYIOLIHE TIOJIOKEHHUS:

pacrpeeneHie OTHOCHTENBHBIX JedopMaluii 0eToHa ¥ apMaTyphl MO BBICOTE CEYCHUsI JIEMEHTa
OT BHEUIHEH Harpy3Ky MPUHUMAIOT IO JITHEHHOMY 3aKOHY (TMITOTe3a IUIOCKHUX CEeUeHHUH);

CBSI3b MEXK/Y OCEBBIMH HANPSDKCHUSMH M OTHOCHUTEIBHBIMH JedopManusiMu OETOHa M apMaTyphbl
NPUHAMAIOT B BHJCE AWarpamm cocTtosiHus (nedopmupoBanusi) 6erona m apmatypsl (mm. 2.1.2.10,
2.2.2.7);

COIIPOTHBIICHHE OETOHA PACTSHYTOW 30HBI JIOMYCKaeTCs HE YYHUTHIBATh, NPUHHMAasl NpH &, = 0
HarnpspkeHust oy = 0.

3.1.4.2 Tlepexon OT SMIOpHl HaNpsDKEHWH B OeTOHE K OOOOIIEHHBIM BHYTPEHHUM YCHIIMSAM
OTIPEETSIIOT C MOMOIIBIO TPOIETYPhl YMCIEHHOTO WHTETPUPOBAHMS HANPSHKEHUH 110 HOPMAaTbHOMY
cedeHnIo. /Iy 3Toro HopMaabHOE CEYEHHE YCIOBHO Pa3/IeITIOT Ha Mallble yYacTKH: TPH KOCOM M3rnode
- M0 BBICOTE M IIMPUHE CEYCHUS; MPU NM3rHOE B MIIOCKOCTH OCH CHMMETPHH ITONIEPEYHOTO CEUCHHS
AJIEMEHTa - TOJIBKO MO BBICOTE Ce4YeHHUs. HampspkeHus B mpejenax MalblX yYacTKOB NPUHHMAIOT
PaBHOMEPHO pacIpeesIeHHBIME (yCpPeIHCHHBIMH).

3.1.4.3 Ilpu pacyere 3JEMEHTOB C HCIOJIb30BAHUEM HEJIMHEHHOW aedOopMaliOHHOW MOZEIH
NPUHUMAIOT:

3HAYEHMsI C)KUMAIOLICH MPOJOJBHON CHIIBI, a TAaKXKe CKUMAIOUIMX HampspKeHHH W aedopMaruii
YKOpoueHHs: OETOHa U apMaTyphl O 3HaKoM "-";

3HAQUEHMS pPACTSATHBAIOUICH TIPOJONBHON CHJIBI, a TaKKe PpACTATHBAIOIIMX HANpPSHKCHUH W
nedopmanuii yjuimHeHust 0eTOHA M apMaTyphl co 3HaKOM "+



3HaKu KOOpPJHMHAT LIEHTPOB TSDKECTH apMaTypHBIX CTEpP)KHEW W BBIJEJICHHBIX Y4acTKOB OeToHa, a
TaK)Ke TOYKU MPUIIOKEHHUS MTPOIOJIBHON CHIIBI IPUHUMAIOT B COOTBETCTBUU C HA3HAYEHHOW CHUCTEMOM
koopauHat XOY. B oOmem cimydae Hayano KOOpIWHAT 3Tol cucrembl (Touka 0 Ha pHCyHKe 6)
pacrionararoT B IpOM3BOJIBHOM MECTE B ITpeZesiax MONepevyHOro CeYeHHs dJIeMEHTa.

£ §
|

PucyHok 6 - PacueTHast cxeMa HOPMaJIbHOTO CEYECHUS JKeJIe300€TOHHOTO HIIEMEHTa

3.1.4.4 TIpu pacuere HOPMAIbHBIX CEYEHHUH TO TPOYHOCTH (CM. PUCYHOK 6) B 0OImIEeM ciiydae

HCIIONB3YIOT:
YpaBHCHH PaBHOBECHA BHCIIHUX CUJI U BHYTPCHHUX ycI/IHI/Iﬁ B HOPMAJIbHOM CCYCHHUU DJICMCHTA
M, =204 AL +205A Ly 5 (49)
i j
My =2 0 Aniluyi +205i AjLsyj 5 (50)
i j

N =X 0pi A +205A ; (51)
[ j

YpaBHEHHs, OTIPEIENAIONINe pacipeneneHne aeopMaruii oT ASWCTBUS BHEMIHEH HArpy3Kd IO
CCUCHHMIO DJIEMEHTA

1 1
epi = €0+ — Zpxi +— Zpyi ; (52)
X ry
1 1
SSj = 80 +— ZSXj +— ZSY] y (53)
Iy ry
3aBHCHMOCTH, CBSI3BIBAOIIME HANPSHKEHMSI U OTHOCUTENBHBIE JeopMaliii 6ETOHA M apMaTyphl:
bOeroHa
Opi = EpVpicni; (54)
HEHaIpsraeMoi apmaTypsl
Gsj = Esivsissi; (55)
HanpsiraeMoii apMaTypbl
Gsi = Eqivsi(&si + xpi)- (56)

B ypaBnenusix (49)-(56):

M, M, - wsrubaromme MOMEHTHI OT BHEIIHEH Harpy3Kd OTHOCHTEIBHO BBIOPaHHBIX U
pacronaraeMbIx B Ipejenax MOIEepPeYHOro CEeUeHUs 3IEeMEHTa KOOPAUHATHBIX OCeH (COOTBETCTBEHHO
neiictBytomux B miockocTsax X0Z u YOZ wny napasurensHO UM), OnpeAessieMble 1o (opMyiam:



M, = Myq + Negy; (57)
M, = My + Ne,,
rae Myg, Myy - m3rubaroniyie MOMEHTBHI B COOTBETCTBYIOIIMX IUIOCKOCTSX OT BHEIIHEW HATpy3KH,
oTpeesieMbIe U3 CTATUYECKOTO pacyeTa KOHCTPYKIUY,
N - mpomonmpHasi cuiia OT BHEIIHEHW HATrpPy3KH; I M3TH0AeMBIX IPEIBAPUTEIBHO HAPSIKCHHBIX
snmemenToB N = 0;
€y, €y - PACCTOSIHUSI OT TOYKHU MPHUI0KEHHS CHIIBI TV 10 COOTBETCTBYIOIIUX BHIOPAHHBIX OCEIA;
Aviy Zoxis Zpyis Obj - TUIOIIAb, KOOPIHUHATHI IEHTPA TSHKECTH i-TO ydyacTKa OETOHA M HANpsHKEHUE Ha
YPOBHE €r0 IEHTPA TSHKECTH;
Asiy Zsxis Zsyis Osj - TUIOIA/Ib, KOOPIUHATHI IIEHTPA TSHKECTHU J-T'O CTEPIKHS apMaTyphl M HAPSDKSHUE B
HEM;
€0 - OTHOCHUTENbHAs iepopMaIlnsl BOJIOKHA, PACIIONI0KEHHOTO Ha MepecedeHiH BEIOpaHHbBIX oceil (B
touke 0);
€pi - OTHOCHUTENbHAS AedopMaliust 6eTOHA OT ACHCTBUS BHEITHEW HATPY3KH;
€sj - OTHOCHUTEJbHAS JiehopMaIius apMaTypbl OT JSHCTBHS BHELIHEH HATPY3KH;

€pj - OTHOCHTENbHAs JeopManus NpPeIBAPUTEIBHOTO HANpPSKEHUS apMaTypbl € yd4eToM
OTHOCHTENBHBIX  Jedopmanuii  MOTepp  NPENBApUTEIBHOTO  HANPSDKEHWS,  OTBEYAIOIINX
paccMaTpuBaeMOi pacueTHOM cTaguy;

1

—, 1. KPHBH3HA TPOJOJIBHOW OCH B PAacCMaTpUBAEMOM IIONIEPEYHOM CEUYEHHMH JJIEMEHTa B

Iy ry
TUTOCKOCTSIX JCWCTBUS H3TUOAONIIX MOMEHTOB M, 1 M,

E}p - HauanpHbBII MOJYNb YIPYTOCTH OETOHA;

Eqj - MOy b YIIPYTOCTH j-TO CTEPIKHS apMaTYPH;

Vpj - K03 dummeHT ynpyrocti 6€ToHa i-ro y9acTka;

Vsi - KOO OHUIHEHT YIIPYTOCTH j-TO CTEPIKHS apMaTypHI.

KoadunmeHTsl vy U Vsj IPUHAMAIOT 0 COOTBETCTBYIOIIMM AMArpaMMaM COCTOSIHUSI OETOHA W
apMaTypsl, ykazaHHbIM B m. 2.1.2.10, 2.2.2.7.

3HaueHns KOYD(UIIMEHTOB Vpj U Vsj ONPEHCIIIOT KaK COOTHOIICHWE 3HAYCHWH HAIMPSDKEHUH
nedopmanmii sl paccMaTpuBaeMbIX TOYEK COOTBETCTBYIOIIMX AHMAarpaMM COCTOSIHUSI OeToHa |
apMaTypsl, IPUHATBIX B pacyeTe, JeJIeHHOE Ha MOIYJb YIpyroctu O6eroHa Ey (Ipu ABYXIHMHEHHOU
JiarpaMMe COCTOSIHUSI O€TOHa - Ha NMPHUBEAEHHBIA MOIyib nedopmanni Eyrq) 1 apmarypsl Es. Ipu
9TOM WUCHOJNB3YIOT 3aBUCHMOCTH "Hampsbkenue - gedopmarusa” (4)-(8), (13) m (16) Ha
paccMaTpuBaeMbIX y4acTKaxX JAuarpamm.
Vbi :%, (58)

b&bi

st

Esj (gsj + Sspj)
3.1.4.5 Pacuer HOpMAaNBHBIX CCUCHUH KETIC300CTOHHBIX AJIEMEHTOB IO MMPOYHOCTH MPOU3BOIAT U3
YCIIOBUM

(59)

Vsj

|8b,max| < Epults (60)
|&s max] < Esuits (61)
TJI€ €pmax - OTHOCHTENBbHAS JiehopMalius HauboJIee CKATOro BOJIOKHA OETOHA B HOPMAIILHOM CCUCHHU;
€smax - OTHOCUTEIbHAs JeopManus HauOOJIee PacTAHYTOrO CTEPIKHS apMaTypbl B HOPMalbHOM
CCUYCHHH;

€pult - TPEACTHHOC 3HAYCHUEC OTHOCUTEIBHOM nedopMaliui OCTOHA NMPH CXKATHH, MPUHUMACMOC
COTJIacHO yKa3aHwsM 1. 3.1.4.6;

€sult - TPENICITBHOE 3HAYCHUE OTHOCUTEIHHON NeOpMAalUU yIJIMHEHHUS apMaTyphl, MPUHAMACMOC
COIIacHO yka3aHusM 11.3.1.4.6.

3.1.4.6 TlpenesnbHble 3HAYEHHUST OTHOCUTENBHBIX Aedopmaruii 0eToHa &€y yi(Eptur) TPUHUMAIOT MIPU
JIBy3HAYHOU dMrope AedopMariii (Cxkatue M pacTsDKEHUE) B IMONEPEYHOM CEUCHHU OETOHA AIIEMEHTA
(M3rub, BHEUEHTPEHHOE CXKaTHE WM PACTKCHHE ¢ OOJBIIUMH OSKCIESHTPHUCHTETAMH), PaBHBIMHU
sz(ﬁbtz)-

[Ipy BHEUEHTPEHHOM CXATHU WIA PACTSDKCHHH D3JEMEHTOB W pPAacCHpeleliCcHHH B TOMEPEYHOM
cedeHnn OeToHa dIIeMeHTa Ae(opMaIiii TOIFKO OTHOTO 3HAKa MPEIeNbHbBIC 3HAYCHNUS OTHOCHTEIBHBIX
nedopmarnmit 6eToHa &y it(Eptyit) OTIPEACISIOT B 3aBHCHMOCTH OT COOTHOIIEHHUS nedopManuii 6eToHa Ha
MPOTHUBOIOJIOKHBIX TPAHSAX CEUCHUS DIIEMEHTA €1 U €; (|€2] > |&1|) mo popmymnam:



Epult = €b2 = (€b2 - Ep0) z—l ; (62)
2

Eptult = €tz - (€62 - €nto) = (63)
€2
TIE €0, Ebto, Eb2s Ebtz - AS(POPMAIMOHHBIE MApaMeTPhbl PaCYETHBIX JUArpaMM COCTOSIHUS OeroHa (.
2.1.25,2.1.211,2.1.2.13,2.1.2.14).
[TpenenbHOE 3HAYEHHE OTHOCUTENILHOM JedopManuyl apMaTyphl €y IPUHUMAIOT PaBHBIM:
0,025 - st apMaTypsl ¢ GU3HUECKUM TIPEIESIOM TEKyUYeCTH;
0,015 - s apMaTypsI ¢ YCIIOBHBIM MPEIEIOM TEKYUECTH.

3.1.5 Pacuer NpeaABaApUTEIbHO HANNPAKEHHBIX 3JICMEHTOB IIPH JIeHCTBHH MOMmEepPEeYHbLIX CUJI

Obwue nonoosicenus

3.1.5.1 Pacyer mo NPOYHOCTH >KEIE300CTOHHBIX 3JEMEHTOB NPH NEHCTBUM IOMEPEYHBIX CHII
IIPOU3BOAAT HAa OCHOBE MOJCIN HAKIIOHHBIX CCUCHMI.

HpI/I pacyeTe 1o MoA€JI HAKJIIOHHBIX CCUCHHM JOJIXKHBI OBITH 0OecTIeUeHEI IMPOYHOCTD DJICMECHTA 110
IIOJIOCE MEKAY HAKIIOHHBIMU CECUYCHUSIMHU W HAKIIOHHOMY CCUYCHUIO Ha HeﬁCTBHC MONEPEYHbIX CHUJI, a
TaKXKe MPOYHOCTH [0 HAKIIOHHOMY CEUEHHIO Ha IEeHCTBHE MOMEHTA.

IIpoyHOCTE 1O HAKJIOHHON IOJIOCE XapaKTEepPHU3yeTcs MaKCUMalbHBIM 3HAUY€HUEM IONepeyHOi
CHJIBI, KOTOpPOE MOXXET OBITh BOCHPHHSATO HAKJIOHHOHM ITOJIOCOHM, HaXOASMICHCS IOJ BO3ACHCTBHEM
CKUMAIONIMX YCHIMHA BJOJb IIOJIOCHI M PACTATUBAIONIMX YCWIMH OT MONEpeYyHOH apMarypel,
nepeceKaromel HakIoOHHYI0 1mojocy. IIpu 3TOM IPOYHOCTE OETOHA OINPEAENAIOT MO COMPOTHBIICHHIO
06eToHa OCEBOMY CXKATHIO C YYETOM BIHUSHHUS CIOXKHOTO HAIPSIKEHHOTO COCTOSHMS B HAKIOHHOM
ToJIoce.

Pacuer 1o HaKJIIOHHOMY CE4YEHHIO Ha JEHCTBHE TTOTIEPEYHBIX CHUIJI IPOU3BOIAT HA OCHOBE ypaBHEHHS
PaBHOBECHA BHECIIHUX W BHYTPCHHUX IIONEPEYHBLIX CHJI, [[eﬁCTByIOL[IHX B HaKJIOHHOM CCYCHHH C
HHHHOﬁ MMPOCKIIUMHU ¢ Ha IPOJAOJbHYIO OCH JJIEMCHTA. BHyTpeHHI/Ie MONEpeYHbIC CHJIBI BKIIOYAIOT
MOTIEPEYHYI0 CHIIY, BOCHPUHHMAaeMyl0 OETOHOM B HAaKIOHHOM CEUYEHHH, U IIONEPEeUHyIo CHIY,
BOCIIPHHMMAEMYyI0 Ie€peceKarollell HaKIOHHOE CeueHHe IonepeuHoi apmartypoil. Ilpu 3tom
TIOTIEpeYHble CHIIBI, BOCHPHHMMAaeMble OETOHOM M IIONEPEeYHON apMarypoil, OINpeiesstoT Mo
CONPOTHBIICHUSIM OETOHA W TMOINEPEYHOH apMaTypbl PAacTSDKEHHIO C Y4ETOM JUIMHBI IIPOEKIHH C
HaKJIOHHOTO CEYCHMSI.

Pacuer mo HAaKJIOHHOMY CEUYEHHIO Ha JeHCTBHE MOMEHTa INPOM3BOAAT Ha OCHOBE YpaBHEHHMS
paBHOBECHS] MOMEHTOB OT BHEIIHMX W BHYTPEHHHX CHJ, ACHCTBYIOIIMX B HAKIOHHOM CEUYEHHH C
JUIMHOM TIPOGKIMM ¢ Ha IPONOJBHYIO OCh 3JE€MEHTa. MOMEHTHI OT BHYTPEHHHMX CHJI BKIIIOYAIOT
MOMEHT, BOCIIPUHUMAEMBbI [IEpECEKAIONIEN HAKIIOHHOE CEYEHUE MTPOJIOJIbHOM PACTAHYTON apMaTypoOH,
Y MOMEHT, BOCIIPUHUMAEMBII [IEpECEKAIOLIEN HAKIIOHHOE CEUEeHUE NonepeyHon apmartypoi. [Ipu stom
MOMEHTHI, BOCIPHHMMAaeMble MPOAOJBHOW M  TONEPEeYHONl  apMaTypoH, OINpeNeNsoT 10
CONPOTHUBJICHUSIM MPOJOJIBHOM U MONEPEYHON apMaTypbl PacTSLDKEHHIO C YYETOM JJIMHBI NPOEKLUM C
HaKJIOHHOT'O CEYEHUSI.

Pacuem sncenezobemonnvix snemenmos no nonoce mMexcoy HaKIOHHLIMU ce4eHUAMU
3.1.52 Pacuer mpeABapUTENbHO HANPSHKEHHBIX OJIEMEHTOB II0 OETOHHOW II0JOCE MEXIY
HAKJIOHHBIMH CEYEHUSIMH ITPOU3BOJAT U3 YCIOBHS
Q < @uiRybhy, (64)
rre Q - monepeyHas cuiia B HOpMaJIbHOM CEUYCHUH JIEMEHTA;
Pp1 - K03 urment, npuHUMaeMblil paBHbIM 0,3.

Pacuem sncene306emonHbIX 91eMEHNO08 NO HAKIOHHBIM CEYEHUAM HA Oeticmaie NONePEeyHbIX CUl

3.1.5.3 PacueT npeaBapuTeNbHO HAIPSHKEHHBIX M3THOAEMBIX 3JIEMEHTOB 110 HAKJIOHHOMY CEUCHUIO
(prcyHOK 7) IPOU3BOIAT U3 YCIOBHSA

Q< Qb+ Quw, (65)

rae Q - monepeyHast Cujia B HAKJIOHHOM CEYEHHH C JUIMHOW MPOEKIUH ¢ Ha IIPOJOJIBHYIO OCh JJIEMEHTa,
ompezensieMas OT BCEX BHEUIHUX CHJI, PAacIlONOXKEHHBIX 10 OAHY CTOPOHY OT paccMaTpuUBaeMOro
HAaKJIOHHOTO CEYEHHMs; IPH 3TOM YUHTHIBAIOT HAaHOOJIEe OIIACHOE 3arpy’)KeHUE B IIpefeaX HAKIOHHOTO
CEUCHUS;

Qp - monepeyHast cuia, BOCIIpUHUMaeMasi 0ETOHOM B HAKJIOHHOM CEYeHHHU;

Qsw - TIOTIEpEYHas cuila, BOCIIpUHUMaeMasi IONePEeYHON apMaTypoil B HAKIIOHHOM CEUeHHH.

[Momnepeunyto cuiry Qp onpeznenstor o Gopmyie



2
Qb — (PbZRbtbhO , (66)
c
HO puHUMAIOT He 6onee 2,5Rybhy u He menee 0,5R,bhy;
(Pp2 - K03 uIMeHT, NpUHUMAaEMBbIil paBHBIM 1,5.
Jlonyckaercst 3HaueHne Qp ONMPEAENsATh ¢ Y4€TOM BIMSHUS YCHINS IpeiBapuTeIbHOro odoxarus P
HanpsAraeMou apMaTypoi.

Pucynoxk 7 - Cxema ycunuii mpu pacuete H3ru0aeMpIxX MPEABAPUTENBHO HAPSHKEHHBIX SJIEMEHTOB
10 HAKJIOHHOMY CEYEHHIO Ha AEHCTBHUE MOMEPEUHBIX CHII

Yeunue Qg AJs1 TONIEPEYHOi apMaTypbl, HOPMaJIBHOW K MPOJIOJIBHONW OCH 3JIEMEHTa, ONPEEISIIOT
o opmyJie
Qsw = @swsuC, (67)
e Qg - Kodddunment, npuaIMaeMbIid paBHEIM 0,75;
Osw - YCUJIME B ITIOIIEPEYHOM apMaType Ha €AMHUILY JUIMHBI 3JIEMEHTA
RowAs
— SW” sw
Oow = - (68)
S
Pacuer mpowm3BOIAT IS psAAa pacroiiOKEHHBIX I0 JJIMHE JJIEMEHTa HAKJIOHHBIX CEUeHHMH Iph
HanOonee OMacHOHM JUIMHE NMPOEKIWHM HAKIOHHOTO cedeHus c. Ilpu sTom umHYy ¢ B dopmyie (67)
npuHUMAIoT He Gostee 2,0h,.
Jlomyckaercsi IpOM3BOANTD PacyeT HAKJIOHHBIX CEYEHWH, HE paccMaTpHBas HAKJIOHHBIE CEUCHUS
P OTIPEJICIICHNH MTOTIEPEYHON CHIIBI OT BHEIIHEH Harpy3KH, U3 yCIOBUS

w

Ql < le + st,ly (69)

rac Q1 - monepevHas Cujia B HOpMaJIbHOM CE€UYCHUH OT BHEIITHEH Harpys3Ku,
le = 0,5Rbtbh0; (70)
st,l = qswho- (71)

[Tpu pacnonoxeHNu HOPMAJILHOTO CEYEHHUs], B KOTOPOM YUYHMTBHIBAIOT MoNepeuHyto cuiny Q; BOmM3M
OTOpBI Ha paccTosHUU a MeHee 2,5hg pacuer u3 yciaoBus (69) MpPOU3BOAAT, YMHOXKAs 3HAUCHUS Q)

ompenenseMbie o Gopmyne (70), Ha KOd(PUIHEHT, PaBHBII , HO MpUHUMAIOT 3HaueHue Qp He
o
6omee 2,5Rybhg.

ITpu pacronoXeHur HOPMAIBHOTO CEYEHHWs, B KOTOPOM YYHTBHIBAIOT Monepeunyo cuiry Qp, Ha
paccrosiHuM a MeHee hy pacuer u3 ycnosus (69) npousBoasT, yMHOXKas 3HaueHue Qg 1, ONpenensieMoe
o ¢popmyie (71), na koaddunment, pasusiii a/hg.

[Tonepeunyo apMaTypy yYUTHIBAIOT B pacyeTe, eClii COOIMI0AaeTCs yCIOBUE

Osw = 0,25Ryb.

MO’XHO YYUTHIBATh NOIEPEUHYIO apMaTypy M IPU HEBBIOJIHEHHH 3TOTO YCIOBHS, €CIH B YCIIOBUH

(65) mpuHUMATH

Qb = 4002 hg ganlc.

o . S
[lar momepedHO# apMaTrypsl, YYUTHIBAEMOW B pacdere, —- JOJDKCH ObITh HE OOINbIIe 3HAYCHHS
o



Sw,max _ Rbtbho

ho Q
ITpn OTCYTCTBMM HOIEPEYHOI apMaTyphl WM HApyIIEHHUH yKa3aHHBIX BBIIIE TPeOOBaHU pacuer
NPOM3BOAT U3 ycnoBus (65) wim (69), npunumas yeunue Qgy nin Qgy, 1, PABHBIM HYJTIO.

[MTonepeuHas apmarypa JOJKHA OTBEUaTh KOHCTPYKTUBHBIM TpeOOBaHuUsM, ipuBeeHHbIM B CIT 52-
101.

Pacuem sncenezobemonnvix sn1emenmos no HaKIOHHbIM CeUeHUAM Ha Oelicmeie MOMEHNO8

3.1.5.4 Pacuer npenBapUTENbHO HANPsDKEHHBIX 3JIEMEHTOB IO HAKJIOHHBIM CEUCHMSAM Ha JEHCTBHE
MOMEHTOB (PHCYHOK §) IPOU3BOIAT U3 YCIOBHS

M < Mg + Mgy, (72)
rie M - MOMEHT B HAKJIOHHOM CEYEHHM C UIMHOM MPOEKIUH C Ha IPOJOJBHYIO OCh 3JEMEHTa,
OTIpeNesIEMBbIl OT BCEX BHEIIHMX CWJI, PACIOJIOKCHHBIX IO OJHY CTOPOHY OT paccMaTpHUBacMOTO
HAKJIOHHOTO CEYEHHsI, OTHOCHTENILHO KOHIIA HAKJIOHHOTO cedeHus (Touxa (), MpOTHBOIMOIOKHOTO
KOHILY, Y KOTOPOTO pacriojiaraeTcst mpoBepsieMasi MpoI0JIbHas apMaTypa, UCTIBITHIBAIONIAS PaCTSHKEHHE
OT MOMEHTa B HAaKJIOHHOM CEYCHHUH; IIPU ATOM YUYHTHIBAIOT HaUOOJIee OMAaCHOE 3arpyKeHHe B Mpeenax
HaKJIOHHOTO CEYeHHSI;

M; - MOMEHT, BOCIIpHHMMAaEeMbIii MPOJOJIBHON apMaTypoH, mepeceKaroniell HaKJIOHHOE cedeHHe,
OTHOCHTEJBEHO TIPOTHBOTIOJIOKHOTO KOHIIA HAKIIOHHOTO cedeHust (Touka 0);

Mgy - MOMEHT, BOCIIpHHHMAEMBbIH ITOTIEPEYHO apMaTypoi, IepeceKkaroniell HakJIOHHOE CedeHUe,
OTHOCHTENBEHO TPOTHBOIIOJIOKHOTO KOHIA HAKIIOHHOTO cedeHHs (Touka 0).

MowmenT M otmipeniernsitot 1o Gpopmyiie

M; = Nz, (73)
rae N; - ycuinme B TPOJOIBHOIN pAacTSHYTOW apmaType, NMpHHHMaeMoe paBHBIM RiA;, a B 30HE
AQHKEPOBKH - OTIPENIeIsIeMOe COTJIacHO 1. 5.3.4;

Zs - TUICYO BHYTPEHHEH Mapsbl CIUT, AOIyCKAeTCs MpUHUMATh Zs = 0,9hg.

MowmeHT My, AJis ONEPEYHON apMaTypbl, HOPMAJIBHOM K NPOJOJIBHON OCH 3JIEMEHTA, ONPEACIIIOT
o opmyJie

Msw = 0,5QsuC, (74)
rrie Qqy - YCHIINE B IOTIEpEYHO apMaType, IPUHIMAEMOE PABHBIM (syC;

Qsw - OTpeiensiroT mo Gopmysie (68), a ¢ mpuHUMaIOT B mpezaenax ot 1,0hy 1o 2,0h,.

Pacuer mpou3BOIAT IS HAKIOHHBIX CEUCHMH, DPACIIOIOKEHHBIX II0 JJIMHE JJIEMEHTa Ha €ero
KOHIICBBIX YYacCTKax W B MecTax OOpbIBa NPOJOJIBHOM apMaTypsl, NMpH HauOojee OMacHOW UIMHE
MIPOEKINH HAKJIIOHHOTO CEYEHHs ¢, IPUHAMAaEeMOH B yKa3aHHBIX BBIIIE IIpeerax.

Jormyckaercsi IpOU3BOAUTE pacyeT HAKIOHHBIX CEYEeHHUH, MpuHUMas B yCioBuH (72) MomeHT M B
HAKIIOHHOM CEYCHHUH IPH [UTHHE MPOEKIHH ¢ Ha MPOAOJIBHYIO OCh dJeMeHTa, paBHoi 2,0hy, a MoMeHT

Msy - paBHBIM 0,505y hg‘ .

IIpu oTCyTCTBHM IONIEpPEYHON apMaTyphl pacueT HAKJIOHHBIX CEYCHHI MPOM3BOJAT U3 YCIOBHS
(72), npuaMMas MOMEHT M B HAaKJIOHHOM CEYEHHHM IpU JUIMHE TPOEKIHH C Ha NPOJOIBHYIO OCh
anemeHnTa, paBHoit 2,0hy, a MomeHT Mgy, - paBHBIM HYITIO.
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Pucynok 8 - Cxema yCHIHii IpY pacueTe H3ru0aeMbIX MPEIBAPUTEIILHO HAMPSHKCHHBIX SJIEMECHTOB
10 HAKJIOHHOMY CEUEHHIO Ha JIeCTBME MOMEHTOB



4 Pacuyer npeIBapuTeIbHO HANMPSKEHHBIX 3JIEMEHTOB KeJ1€300eTOHHBIX KOHCTPYKIHIA 1O
npejebHBIM COCTOSTHUSIM BTOPO# rPyNbI

4.1 O0une MoI0KEHUs

4.1.1 PacueTs! 0 NpeAeabHbIM COCTOSIHUSM BTOPOH IPYMIIBI BKJIIOYAKOT:

- pacyeT 10 PaCKPHITHIO TPEIIUH;

- pacuer 1o aedopMarusam.

4.1.2 Pacuer mo 00pa30BaHUIO TPEIIUH MPOU3BOMAT IS MPOBEPKH HEOOXOAWMOCTH pacueTa Io
PAacCKpBITHIO TPELIMH, a TaKKe Ul TPOBEPKH HEOOXOIMMOCTH YydeTa TPEIIUH MHpU pacdere o
nedopManusm.

TpeOoBaHust MO OTCYTCTBHIO TpPEIIMH TMPEABSABIAIOT K IIPEABAPUTEIBLHO HAIPSHKEHHBIM
KOHCTPYKIUSIM, Y KOTOPBIX NPH TOJHOCTHIO PAcTSHYTOM CEYEHHH JOJDKHA OBITh olecriedeHa
HEMPOHHULAEMOCTh  (HaXOAALIMXCS TOJA JaBJICHUEM JKUAKOCTH MM Ta30B, HCHBITHIBAIOIINX
BO3/IEiiCTBHE pajuanvy U T.[I.), K YHUKQJIbHBIM KOHCTPYKIHMSM, & TaKKe K KOHCTPYKIHSM IIpH
BO3/ICHICTBUH CHIIBHO arpeCCUBHOM CPEJIBL.

4.1.3 Ilpu pacuere TO MpPEAETHHBIM COCTOSHHSM BTOPOW TpYIIBI HArpy3KH INPHHUMAIOT C
K03(h(hpUIMEeHTOM HaJeKHOCTH 110 Harpyske y; = 1,0.

4.14 Pacuer wu3rmbaeMbpIX MPEABAPUTEIFHO HANPSDKEHHBIX JJIEMEHTOB 110  IPENEIBHBIM
COCTOSIHHSIM BTOPOH TI'PYIIIBI MTPOM3BOAAT KaK IIPH BHEIEHTPEHHOM C)KaTUH Ha COBMECTHOE JICHCTBHE
ycunui OT BHeHIHeH Harpy3kn M u mpomosnbHOH cuibl Np, paBHOH YCHIMIO INpEIBapHTEIHLHOTO
obxarus P.

4.2 Pacyer mpeaBapuTeIbHO HANPSKEHHBIX KeJ1e300€TOHHBIX JIEMEHTOB IO PACKPBITHIO
TPeluH

4.2.1 O0mme MoJI0KeHUS

4.2.1.1 Pacuer npenBapuTEIbHO HAIPSHKEHHBIX M3THOAEMBIX AJIEMEHTOB 0 PACKPBITUIO TPEIINH
MIPOM3BOJIAT B TEX CIIydYasix, KOTJa COOJII0IAeTCs yCIOBUE

M > My, (75)
rzie M - narubaronmii MOMEHT OT BHEIIHEH Harpys3KH;
M - W3TMOAIOIUI MOMEHT, BOCIPHHHUMAEMBbIi HOPMAJIBHBIM CEUCHHEM DJEMEHTa IIpU

00pa30BaHUM TPEIIHH, OMPEICIAEMBIN COTIacHO II. 4.2.2.

JUIsi TeHTpalmbHO pPAcTSHYTHIX SJIEMEHTOB IIMPUHY PACKPBITHS TPEIIUH OINPEACISIOT TpH

COOJIO/IEHNH yCTIOBUS
N> Ncrca (76)
rzae N - IpofoIbHOE PACTATHBAIONIEE YCUIINE OT BHEITHEW HArPY3KH;

Nere - TPOIOJIBHOE pACTATHMBAIOIIEE YCWIIME, BOCIHPHHAMAaeMOE 3JIEMEHTOM IpH 00pa3oBaHHU
TPEIINH.

4.2.1.2 Pacuer Xene300€TOHHBIX JJIEMEHTOB MPOU3BOMAT [0 HEMPOJODKUTEIBHOMY U
MPOJIOIKUTENEHOMY PAaCKPBITHIO TPEILHH.

HenpopomkuTtenbHOe pacKpbITHE TPEHIMH ONPENENISIOT OT COBMECTHOTO JICHCTBHSI MOCTOSHHBIX U
BPEMEHHBIX (JUIMTENBHBIX W KPAaTKOBPEMEHHBIX) HArpy3oK, IPOAOJDKUTENLHOE - TOJBKO OT
MOCTOSIHHBIX Y BPEMEHHBIX JIUTEIBHBIX HArpy3ok (m. 1.2.4).

4.2.1.3 PacueT o pacKpbITHIO TPEIIVH IPOU3BOIAT U3 YCIOBUS

Acre < Acre,ulty (77)
TJI€ dere - LIMPHUHA PACKPBITUS TPEIIMH OT JICHCTBHS BHEUIHEH Harpys3KH, onpejaenseMas COrjacHo IIIl.
42.14u423;

Acreult - IPEAETBHO JAOMTYCTUMAs IIMPHHA PACKPBITHS TPEIIHH.

3HAYEHUS Ay yit IPUHUMAIOT PaBHBIMH:

a) U3 yCIOBHA 00ECIIEUeHUSI COXPAaHHOCTH apMaTypBhI:

- ximaccoB A240-A600, B500:

0,3 MM - IpH IPOOJKUTEITHHOM PACKPBITHH TPEIHH;

0,4 MM - IpH HENIPOJIOIPKUTEIEHOM PACKPBITHU TPELINH;

- wiraccoB A800, A1000, a Takxe Bpl1200-Bp1400, K1400, K1500 (K-19) u K1500 (K-7)
JnmameTpom 12 Mm:

0,2 MM - IpH TIPOJIOIKUTEIIFHOM PACKPHITUH TPEIINH;

0,3 MM - IpH HENPOJIOIKUTEINEHOM PAcKPBITHN TPELINH;

- kimaccoB Bp1500, K1500 (K-7) nuamerpom 6 1 9 mm:

0,1 MM - IpH TPOJOIKUTENFHOM PACKPHITUH TPEIINH;

0,2 MM - IpH HETTPOTOIDKUTEIIEHOM PACKPBITHH TPEIIHH;

0) M3 YCIIOBUS OTpaHHYEHUS TPOHUIAEMOCTH KOHCTPYKIIUIA:



0,2 MM - IpH IPOAOJIKUTEIHHOM PACKPBITUH TPELHH;
0,3 MM - IpHU HEMPOIOIDKUTENIBHOM PACKPBITHH TPEIIHH.
4.2.1.4 IlupuHy pacKkpbITUsl TPEUIUH &cc ONPENESIOT HUCXOAS M3 B3aUMHBIX CMELIECHUI
pacTsAHYTOH apMaTypsl 1 O6eTOHa 10 00€ CTOPOHBI TPELIMHBI HA YPOBHE OCH apMaTyphl M IPUHUMAIOT:
- IIPYU IPOAOJIKUTENBHOM PACKPBITUU
Aere = Aerc 1 (78)
- TIPH HETPOIOIDKUTEIEHOM PACKPBITHH
Acre = Acre1 T Acre 2 = Acre3s (79)
T/A€ &gy - MHAPHUHA PACKPBITHS TPELIUH OT MPOJOJDKUTENBHOTO JEHCTBUS TOCTOSHHBIX W BPEMEHHBIX
JUTATEIIEHBIX HAaTPY30K;
Acre 2 - IIUPUHA PACKPBITHS TPEIIH OT HETIPOJODKUTEIFHOTO AEUCTBHS ITOCTOSHHBIX U BPEMEHHBIX
(ATUTENBHBIX M KPATKOBPEMEHHBIX ) HATPY30K;
Acre,3 - IIUPUHA PACKPBITHS TPELUH OT HETIPOJOKUTEIFHOIO ASUCTBHUS IOCTOSHHBIX U BPEMEHHBIX
JUIMTEJIBHBIX Harpy30K.

4.2.2 Omnpenejienne MOMeHTa 00pa30BaHHsl TPeUIUH, HOPMAJbHBLIX K NPOAOJbLHOW OCH
3JeMeHTAa

4.2.2.1 Usrnbarommii MOMEHT M. TIpH 00pa30BaHUH TPEUIMH MOXKHO ONPEACIATH COTIIACHO II.
4.2.2.2 nnm 1o nehopMaimOHHOM Moen cornacHo 1. 4.2.2.7.

4.2.2.2 Ompenenenne MOMEHTa OOpa30BaHHA TPEIIMH MPOU3BOIAT C YYETOM HEYNPYTHX
nedopManunii pacTIHyTOTO O€TOHA coritacHo 1. 4.2.2.3.

Jomyckaercss MOMEHT OOpa3oBaHMS TPEIIMH ONpeNeNsaTh 0e3 ydera HEyNnpyrux aedopmanuii
pactanytoro 6eroHa mo 1. 4.2.2.4. Eciu npu stom ycnoBus (77) u (97) He yIOBIETBOPSIOTCA, TO
MOMEHT 00pa30BaHMs TPEUIUH CIEAYET ONPEACTATh C YIETOM HEYNPYrux Ae(opMaiiuii pacTsIHyTOro
6eToHa.

4.2.2.3 MomeHT 00pa3oBaHUsl TPEIIMH C YY4ETOM HEYNpPYrux aedopManuil pacTSHYTOro OeToHa
OTIPEJIEIIIOT C YYETOM CIIETYIOLIHUX MTOJI0KEHHH:

- ceueHus rocie AehOpMUPOBAHUS OCTAIOTCS IITIOCKUMU;

- 3IIOPY HANpPHKCHUH B CKATOM 30HE OETOHA MPHUHUMAIOT TPEYTONbHON (POPMBI Kak ISl yIIpyroro
Tena;

- JMIOpy HANpsDKEHWH B PACTSIHYTOW 30HE OeTOHa NPHHUMAIOT TpanerueBUIHONH (OPMBEI ¢
HaNpsUKCHUSIMH, HE TIPEBBIMIAIONIMMHU PAcUCTHBIX 3HAYCHUH CONPOTHBICHUS OETOHAa pacTSHKEHHIO
Rbt,ser;

- OTHOCHTEINIbHYIO Ae(OopMaliio KpaitHero pacTsIHyTOrO BOJIOKHA OETOHA MPUHHMAIOT PaBHOH ee
MPENeNFHOMY 3HA4YCHHUIO Epry IPU KPATKOBPEMEHHOM JeiictBuu Harpy3ku (m. 3.1.4.6); mpum
JBYX3HAYHOU 31mI0pe nedopMaliuii B ceueHuu aeMenTa gy = 0,00015;

- HaNpsDKEHHs] B apMaType NPUHHUMAIOT B 3aBUCUMOCTH OT OTHOCHUTENBHBIX Je(opMaluii Kak Juis
YIPYroro Tena.

4.2.2.4 MomeHT 00pa3oBaHUsl TPEUIMH NPEIBAPUTEIBHO HAMPSDKEHHBIX H3TH0AEMBIX 3JIEMEHTOB
6e3 yuera Heynpyrux aedopmaiuii pacTsiHyTOro 6€ToHa ONpEeNsIoT KaK AJsl CIUIOLIHOTO YIPYroro
Tena o opmyiie

Mecre = RbtserW + Pe,p, (80)
rae W - MOMEHT CONPOTHBIICHUS! TPUBEACHHOTO CEUSHUS JUIsl KPalHEro pacTsHyTOro BOJIOKHA;

€p = €, + I' - PacCTOSHUE OT TOYKM NPHJIOKEHUS YCHIHS IpEIBAPUTEILHOTO 00xatusi P 1o
SAOPOBOM TOYKM, Hauboiee YAAIEHHOW OT pacTIHYTOH 30HBI, TPEIIMHOOOpA30BaHHE KOTOPOI
IPOBEPSIETCS;

€op - TO XK€, 10 IEHTPA THKECTH IPUBEJCHHOTO CEUCHHS;

I' - paccTOSHHUE OT LIEHTPA TSHKECTH MPUBEICHHOTO CEYCHUS 70 SIIPOBOIT TOUKH.

B ¢opmyre (80) 3Hak "+" mpHHUMAIOT, KOTIa HAMIPABIICHHS BPAIICHUS MOMEHTOB Pe,, 1 BHEIIHETo
M3rudaroniero MoMeHTa M NMpOTUBOIOJIOXKHEIL; "-" - KOTJ]a HAlIpaBJICHUS COBMAAAOT.

3uauerns W u I - onpeaensioT coraacHo 1. 4.2.2.5.

4.2.2.5 MowmenT comnpotusieHust W U pacCTOsSTHHE OT IIEHTPa TSHKECTH IPUBEACHHOTO MONIEPEYHOTr0
CEUCHHS JI0 SAPOBOU TOUKHU MONPEIEISIOT 1o (hopMyJiam:

I

W = ;—ed ; (81)
t

r= er : (82)
ed

7€ |req - MOMEHT HHEPIMHU MTPUBEIEHHOTO TTOMEPEYHOTO CEUYEHUS OTHOCHTEIBHO €T0 IEHTPa TXKECTH
leg =1+ Lo+ 1{a; (83)



Aeq - TUIONIAIb TIPUBEACHHOTO TIOMIEPEYHOTO CEUCHUS IJICMEHTA

A=A+Ao+ Al (84)
o - KOOQQUIMEHT NPUBEICHNS apMaTyphl K OETOHY
E, .
o=—
Ep

A, A, Al - womage MONEPEYHOro CEYCHHs] COOTBETCTBCHHO OETOHA, PACTSHYTOH M CxKaTOH
apMarypsl;

Y - paccTosHHe OT Hambojee PacTAHYTOrO BOJIOKHa OETOHA MO LEHTpa TSKECTH IPHBELCHHOTO
MOTIEPEYHOT0 CEUSHHMSI 3JIEMEHTA

o= )
Ared
30€Ch Streq - CTaTHYECKUH MOMEHT IUIOINAAM IPUBEICHHOI'O MONEPEYHOTO CEYEHHs dJIEMEHTa
OTHOCHTENBEHO HauboJsiee pacTSsHyTOro BOJIOKHA OETOHa.
Jlonyckaercst MoMeHT conporusiieHnst W ornpeiesnsTe 0e3 yuera apMaTyphl.
B stom ciydae 3Hauenus I, g, As, Al B popmyinax (83) u (84) npuHUMAIOT PaBHBIMH HYIIIO.

Jlis n3rumbaeMbIX 3JIEMEHTOB MPSMOYTOIBHOTO CEYEHHs MOMEHT compotusieHus W 6e3 ydera
apMarypbl ONPENENSIoT 1Mo hopMyJie
2
W= & . (86)
6
4.2.2.6 Ycmme Ng ipr 00pa30BaHUM TPEIIMH B IIEHTPAJIbHO PACTSHYTHIX DJIEMEHTAX OTPENEIITIOT
1o opmyie
Ncrc = Aredet,ser- (87)
4.2.2.7 Onpenenenne MOMEHTa 00pa30BaHUs TPEUIMH HAa OCHOBE HEIMHEHHOW nedopMannoHHON
MOJIENIH TIPOU3BOJIAT UCXO M3 OOIINX MTOIOKEHMA, TpUBeAeHHBIX B L. 2.1.2.15 u 3.1.4, HO ¢ yueTom
paboTel OeToHa B PacTAHYTOW 30HE HOPMAJIBHOTO CEUYCHHS, OMpPENeNsIeMON IHarpaMMON COCTOSHUS
pactaHyToro 6erona cormacHo 1. 2.1.2.13. PacdyeTHpIe XapaKTepUCTUKH MaTEPUAIOB IPHHUMAIOT IS
MIPEAETIbHBIX COCTOSIHUNM BTOPOM IPYIIIIBIL.
3HaueHue M. ONPEAeNsIOT U3 PEIIeHUS CHCTeMbl YpaBHEHM, TpEJACTaBlIeHHbIX B 1. 3.1.4,
MPUHUMAsE OTHOCHUTEIBHYIO Ie(OPMaINI0 OETOHA Eptmax Y PACTSIHYTOW I'PaHU 3JIEMEHTA OT JEHCTBHA
BHEIIIHEH HArpy3kd paBHOH NpeIeIbHOMY 3HAUCHHIO OTHOCUTEIbHOH aedopmariu OeToHa IpU
PACTSHKEHHU Epy i, OMPEIETIEMOMY COTIIACHO YKa3aHusM 1. 3.1.4.6.

4.2.3 PacyeT LUMPUHBI PACKPBITHS TPELMH, HOPMAJIBHBIX K MPOAOJIBLHOI 0CH 3JIeMeHTA
4.2.3.1 lllupuHy pacKkpbITHS HOPMAIBHBIX TPELIMH ONPENEIISIOT 10 (opMyJIe

Olere = (Pl(PZ(PS\Vsﬁ ls, (88)
ES
IJie G5 - HalpsDKEHHE B MPOJOJIBHON PacTAHYTOW apMaType B HOPMaJbHOM CEUCHHH C TPEHIMHOH OT
COOTBETCTBYIOLIEH BHEIIHEH HAarpy3KH, ONpeAeIsieMOe CornacHo 1. 4.2.3.2;

I - 6a3oBoe (Oe3 yueTa BIMSHHUS BHIA IOBEPXHOCTH apMaTypbl) PACCTOSHHUE MEXKIY CMEXKHBIMU
HOPMAaJIbHBIMH TPEIIMHAMH;

s - KoauImeHT, yauThIBalOMNi HEpaBHOMEPHOE pacIpeieieHe OTHOCUTEIBHBIX AehopMarii
PacTsHYTOH apMaTypbl MKy TPELIMHAMM; JIONYCKAeTCsl MpUHUMATh KoddduueHT s = 1; ecu npu
3ToM ycioBue (77) He YIOBICTBOPSETCS, 3HAUCHHUE s CICTYET OMpeaeiaTh mo Gopmyie (96);

(1 - KOI(OUIMEHT, YyYUTHIBAIOMINN IPONOJDKUTEIBHOCTh JEUCTBUS HArpy3KH, NPHHUMAaeMBbIH
paBHBIM:

1,0 - npu HEMPOAOIKNTETFHOM ACHCTBUH HAarpy3KH;

1,4 - pu IPOAOIDKUTEIHHOM IEHCTBUU HATPY3KH;

(2 - K03 GUINCHT, yYUTHIBAIOMINI MTPOQHIH IPOJOIBHON apMaTypbl, IPHHUMAEMBI PaBHBIM:

0,5 - U1 apMaTyphl MEPUOANIESCKOTO MPOGHIIS U KAHATHOIA;

0,8 - s rmaakoit apmatypsl (kiacca A240);

(3 - K03 GUINCHT, yUUTHIBAIOMINI XapaKTep HarpyXCHUs, IPUHUMAEMBbIi paBHBIM!

1,0 - 115t SIeMeHTOB M3rHOAaeMbIX U BHEIICHTPEHHO CXKATHIX;

1,2 - nnst pacTsIHYTHIX AJIEMEHTOB.

4.2.3.2 3HaducHUS HaNpsDKEHHH Gy B PACTAHYTOM apMaType HW3rHOaeMbIX TpeaBapUTEIHHO
HAINpPsDKEHHBIX DJIEMEHTOB OT BHEIIHEH HArPy3KH OIPENEISIOT 1o hopMyJie



Mp(hO_yc)_ Np
Ired 'A\'ed

r7ie lred, Aredy Yo - MOMEHT WMHEpIWH, IUIOLIAJb HPUBEJCHHOTO IONEPEYHOr0 CEUCHMS JJIEMEHTa U
paccTosiHHE OT HauOoee CXAaToro BOJOKHA [0 MEHTPa TSDKECTH TPHBEACHHOTO CEUYCHHS,
OIlpefesieMble C Y4eTOM IUIOLIAJM CEYCHUs] TOJBKO CXKAaTOM 30HBI OETOHA, IUIOMAAeH cedeHHs
pacTAHYTOM M C)XaToW apMmaTypbl coryacHO 1. 4.3.3.5, mpuHHMAas B COOTBETCTBYIOHIMX (hopMynax
3HaYeHHs K03 uiinerTa mpuBeACHUS apMaTyphl K OETOHY Olsp = Olgy;

N, - ycunue npenBaputensHoro ooxarus (1. 4.1.4);

M, - w3rubaronMii MOMEHT OT BHEIIHEH HAarpy3Kd M YCWINSI ITIPEBApUTEIBHOTO OO0XKaTusl,
omnpeaessieMslii o hopmyJie

Olgg s (89)

Gy =

M, = M £ Ny€op, (90)
TIIE €pp - PACCTOSHHE OT TOYKU TNPHJIOKEHHS YCHIHMS TpenBapuTeibHoro odxarus N, 10 1eHTpa
TSXKECTU IPUBEIEHHOTO CCUCHHUS.
3nak "-" B ¢opmyine (90) npuHUMAIOT, KOTAa HampaBiieHHus BpamieHnii MoMeHTOB M u Nyeo, He
COBITQJIAIOT, K "+" - KOT/1a COBIA/IAIOT.
3HaveHre KOd(QQUIIMEeHTa IPUBEICHNS apMaTypbl K OETOHY Ol OTIPEIEISIOT 10 GopMmyIie

= Es , (91)
Eb,red

rne Epyreg - mpuBeneHHBI Monynp nedopmanum ckaToro OETOHA, YYMTHIBAIOUIMH HEYNpyTUe
nedopmanuu ckaToro 6eTOHa M OIPEAEIIIeMbIi 1o hopMyIe

Ogy

Rb ser
Epreg =— (92)
€p1,red
OTHOCUTENBHYIO Ae(hOPMALIUIO OETOHA £p; og IPUHUMAIOT paBHOit 0,0015.
Jlonmyckaercsl HalpsbKeHUe Gs ONPEIeIsTh 110 Gopmyie
_ M—N,(z—¢y)

ZA
TZi€ Z - pacCTOSIHUE OT LIEHTpa TSXKECTU apMaTypbl, PacloyIOKEHHON B pacTSHYTOH 30HE CeueHHs, 10
TOUYKH IPUIIOXKEHUS paBHOACHCTBYIONIEH yCUIIMHA B CoKaTON 30HE DJIEMEHTa,;
€sp — PACCTOSHHE OT LIEHTPA TSDKECTH TOU JK€ apMaTyphl 10 TOUYKH MPUIIOKeHUs yeuius Np.
JIJ1st 371IeMEHTOB TIPSIMOYTOIBHOTO MTOTIEPEYHOT0 CEUSHHUS MIPH OTCYTCTBHU (MiH 0e3 ydeTa) CokaToi
apMaTypsl 3Ha4eHHUE Z OIIPEAEIISIOT 10 (hopMyIie

z=hy——, (94)

(93)

SH

IAe Xy - BBICOTa C)KaTOM 30HBI, ompenenseMas coryacHo M. 4.3.3.6 ¢ yd4eToM BIUSHUS YCWINA
peBapUTEILHOTO 00KaTHs N,.
J11s 37IeMEHTOB MPSIMOYTOJIBHOTO, TABPOBOTO (C MOJKON B CXKATON 30HE) M JBYTaBPOBOTO MONEPEUHOTO
CCUYCHHS JIOMYCKAeTCs 3HAUCHUE Z TPUHUMATh paBHbIM 0,7ho.
Hampsikenus o, onpezaenseMsie mo Gopmynam (89) u (93), He A0KHBI MPEeBHIMATH (Rgser - Os).
4.2.3.3 3naveHus 6a30BOT0 PAacCTOSHUS MEXIy TpelHamu |y onpenenstoT no gpopmyne

Abt
|, =052, 95
\ (95)

u npuarMaroT He Meree 10ds u 10 cm u He Gonee 40d 1 40 cM (1715t BIEMEHTOB ¢ paboveit BEICOTO
MOTIepEeYHOro ceueHus He 6oiee | m).

3nech Ay - TUIOMIAAb CCUCHHSI PACTAHYTOrO OCTOHA;

A - TUTOIIAIb CCUCHHSI PACTAHYTOW apMaTypBhI;

ds - HOMHHANBHBIN THAMETp apMaTyphl. 3HAUCHUS Ay BEIYMCIISIOT COTJIACHO yKa3aHusMm 1. 4.2.2 u3
pacdera 1o 00pa30BaHHIO TPEIHH.

B nro0oM cityyae 3HaueHHE Ay NPUHUMAIOT PABHBIM IUIOLIAN CEUSHHUS TIPU €€ BBICOTE B Ipeienax
He MeHee 2a u He Oonee 0,5h.

4.2.3.4 3nauycHus k03 duiueHTa s OMPEaeAIoT Mo Gopmyie

y, =1-0,8 73 (96)
cFS

TJIE Ggcre - HANPSDKEHUE B MPOJIOJBHOW pAacTSHYTOH apMmarype B CEUSHHMH C TPEIIUHOH cpasy Imocie

00pa30BaHUsl HOPMAJbHBIX TPCIIUH, OMNpeeiasieMoe Mo ykazanusaMm 1. 4.2.3.2, mpuHuMas B
COOTBETCTBYIOIINX (hopMynax 3HaYeHUst M = M,



Gs - TO XK€, IIpU IEUCTBUU paccCMaTpUBAEMOM Harpys3Ku.

4.3 PacueT npeaBapuTeJbHO HANIPSIKEHHBIX KeJIe300eTOHHBIX 3JIeMEHTOB 1o AedopManusm

4.3.1 O0uine noI0KeHHs

4.3.1.1 Pacuer nmpeaBapHUTEIbHO HANPSHKEHHBIX 3JIEMEHTOB 110 1e(hOpPMALUSIM IIPOU3BOISAT C YUETOM
9KCIUTYyaTallMOHHBIX TpeOOBaHMUI, IPEIBIBISEMBIX K KOHCTPYKIHUSIM.

Pacuer no nedopmanusm cieayeT Npou3BOIUTE Ha eHCTBHUE:

MIOCTOSTHHBIX, BPEMEHHBIX JMJIMTENBHBIX W KPAaTKOBPEMEHHBIX HArpy30K IpU OrpaHWYCHUH
nedopmanuii TeXHOIOTHYECKUMH WM KOHCTPYKTHBHBIMHU TPEOOBaHUSIMH;

MOCTOSTHHBIX M BPEMEHHBIX JUTUTEIBHBIX HArPy30K IPH OrPaHUueHUN Ae(OpMaIi 3CTETHIECKUMHU
TpeOOBAHUSIMIL.

4.3.1.2 3nayenHns NpeneabHO IOMYCTHMBIX AedopManuid 3IeMeHTOB MpHHUMaioT corimacHo CHull
2.01.07 u HOpMATUBHBIM TOKyMEHTaM Ha OTAEIbHBIC BUIBI KOHCTPYKITUH.

4.3.2 PacueT npeBapUTEIbHO HAIPSKEHHBIX 3JIEMEHTOB 0 IPOrudam

4.3.2.1 Pacuer u3rn6aempIx 3J€MEHTOB MO IPOrHOaM MPOU3BOISIT U3 YCIOBUS

F< 97)
rae f - mporu6 amemMeHTa OT IeHCTBUS BHELIIHEH HATPY3KH;

fuit - 3HAYEHHE TPEIENBHO JTOMYCTHMOTO poruoda.

[TporuOsl M3rMOaeMpIX NPEeIBAPUTENHEHO HAMPSOHKEHHBIX 3JIEMEHTOB OIPEEISIoT MO  OOUIMM
IpaBWJIaM CTPOUTEIHHOW MEXaHWKH B 3aBHCHMOCTH OT M3THOHBIX M CIOBHTOBBHIX J1e()OPMaIMOHHBIX
XapaKTEePUCTHK >KeNe300€TOHHOTO 3JIEMEHTa B CEUCHHUSX IO €ro JUIMHE (KPUBU3HBI, YIJIOB CIBHIa H
T.J.).

B Tex cmydasx koraa HporuObl 3JIEMEHTOB B OCHOBHOM 3aBHCAT OT M3TMOHBIX Jedopmanuii,
3HAYEHHs IPOTHOO0B OMPEACISIOT IO KPUBU3HAM AIIEMEHTOB cornacHo . 4.3.2.2-4.3.2.4.

ITpn neicTBUM MOCTOSTHHBIX, JUINTEIBHBIX M KPATKOBPEMEHHBIX HArpy30K MPOTH0 OalloK WM IUIHT

1 1
BO BCEX ClIy4dasax HE TOJDKEH IMPEBBINIATH ﬁ IIpoJI€Ta 1 % BBIJIETA KOHCOJIN.

4.3.2.2 Tlporm® TmpemBapUTEIFHO HAMPSDKEHHBIX SJIEMEHTOB, OOYCIOBICHHEIN aedopmarmeit
n3ruba, ompeaessIIoT mo Gopmyie

f:}mx(lj dx, (98)
0 Iy

roe M, - usrubaromuii MOMEHT B CEUEHUHM X OT JCHCTBUS €JUHUYHOW CHJIBI, NPUIOKEHHOH IO

HAIPABICHUIO HCKOMOIO IMEPEMEIICHHs JIeMEHTa B CEUCHHH IO JUIMHe mpojera |, mis koroporo
OTIPEIETISIIOT TIPOTHO;

(—j - TIOJTHAsl KPUBU3HA JIEMEHTA B CEUCHMH X OT BHEIIHEH HArpy3KH, IIPH KOTOPOH OMPEACNSAIOT
r
X

nporu6. B obmem cioydae i Kene300€TOHHBIX HM3THOAEMBIX MPEABAPUTENIBHO HAINPSKEHHBIX
JJIEMEHTOB BBIYMCIICHHE IPOrnda MPOW3BOJAT MyTeM pa30MeHHs OJJeMEHTa Ha psAJ YYacTKOB,
OTIpe/IeTICHUs] KPUBHU3HBI Ha TPAHUIAX 3THX yYacTKOB (C yYETOM OTCYTCTBHS WIJIM HAJIMYUS TPEIIMH U

1
3HaKa KpI/IBI/ISHBI) N NEPEMHOXKCHUA SITIOP MOMCHTOB M x 1 KPpUBU3HBI (— 110 JJJIMHE DJIEMECHTA IIPU
r
X

JMHEWHOM paclpeleleHMd KPUBH3HBI B MpeleNiax KaKIoro ydvactka. B 3tom ciyuae mporu® B
cepeliHe IPOJIeTa SIEMEHTA ONPEACISIOT o hopMyIte

Ny
fo (lj +(EJ 163 | (1] +(1) +(3n—2)(3] , (99)
12n® |\r sup,l M Jsup,r i=1 i M Jir re

1 1 N N
rac (— y | — - KpUBU3HA 3JIEMCHTA COOTBETCTBCHHO HaA JICBOU U IPAaBOU OMIOPAX;
r
sup,| sup,r

1 .
(— , | = - KpHBH3HA BJICMEHTa B CHMMETPUYHO DPACMOJOKEHHBIX cedeHusx | u i' (i = i)
r il r ir

COOTBETCTBEHHO CJIEBA U CIIpaBa OT OCH CUMMETPUU (cepeﬂI/IHLI HpOJIeTa);

1
[— - KpUBU3HA 3JICMCHTA B CEPCANHEC IPOJICTA,
c

1 - YETHOE YHMCJIO PaBHBIX YUACTKOB, HA KOTOPBIE Pa3/eIIIOT MIPOJIET, MPUHIMAaeMOe He MeHee 6;



| - mposet smemenTa.

B ¢dopmynax (98) u (99) kpuBusny E OTIPENeIIIOT 1O yKa3aHWAM 1. 4.3.3 COOTBETCTBEHHO ISt
r

1 .
Y49aCTKOB 6e3 TPEIIMH U C TPCIIUHAMU. 3HaK BEIMYUHBI — TIPUHUMAKOT B COOTBETCTBHUU C SIIOPOU
r

KPHBU3HBL

4.3.2.3 JIns u3rubaeMbIX MPEABAPUTENLHO HANPSHKEHHBIX JJIEMEHTOB IOCTOSIHHOTO MO IUIMHE
JJIEMEHTA CEYCHHUS], HE MMEIOIINX TPELINH, IPOruObl ONPENEIISIOT IO OOIINM NPaBHIaM CTPOUTEIBHOM
MEXaHUKH C UCTIOIF30BaHUEM KECTKOCTH IOMIEPEYHBIX CEUeHHH, onpeaensemMoii mo gpopmyie (104).

4.3.2.4 Jlna wm3rubaeMbpIX NPEIBAPUTEIHHO HANPSHKEHHBIX AIIEMEHTOB IOCTOSHHOTO IO IHHE
JJIeMEHTa CeYECHUs, MMEIOINX TPEIIUHBI, Ha KAKIOM YYacTKe, B IpeiesiaXx KOTOPOro H3rubaromuii
MOMCHT HE€ MCHACT 3HAK, KPUBU3HY JAOITYCKAC€TCA BBIYUCIIATL IJIA HauboJiee HalpsHKEHHOI'0 CEYCHUA,
IIpUuHUMad €€ IJid OCTAJIbHBIX CEUYEHHI TaKoro ydacCTKa H3MeHﬂmmeﬁCﬂ MMpOoNOpUHUOHAIILHO 3HAYCHUAM
M3rubaroIero MOMeHTa.

Jlist cBOOOAHO OMEPTHIX WIIM KOHCOJBHBIX 3JIEMEHTOB MaKCHMAaJbHBIH MPOTHO OINpPENessIoT 110

¢hopmyne

r

f =SI? (Ej , (100)

rze S - K03(h(UINEeHT, 3aBUCSIINA OT PacCUeTHON CXEMBI AJIEMEHTA M BHIA HAarpy3KH, ONpeaeIsseMblil
[0 TIpaBWJaM CTPOMTENBHONH MEXaHWKH; TPH ICHCTBHM PaBHOMEPHO DACIPENCIICHHOW Harpy3KH

5 . 1 .
3HaYEHUE S NPUHUMAIOT PABHBIM! 4_8 JUJIsL CB060Z[HO OIIepTOU OalKu U Z JJIs1 KOHCOJIbHOU 6am<n;

r

KOTOpOH ONpeNesoT Mporud, BeraucisieMast coryiacHo 1. 4.3.3.

1
(— - IIOJIHasl KpUBU3HA B CEYCHUU C HaHOOJIBIINUM I/ISFI/I63}OLI.II/IM MOMEHTOM OT Harpy3KH, IIpu
max

4.3.3 Orlpe[le.ﬂelme KPUBU3HDbI H3rudaeMbIx npeaBapuTeJbHO HANIPAKEHHBIX 3JICMECHTOB

Obwue nonosicenus

4.3.3.1 KpuBusHy m3rubaeMbIX NpeABAPUTEIHHO HANPSDKEHHBIX AJIEMEHTOB ISl BHIYHCICHUS WX
MIPOTHOOB OIPENENIOT:

a) JUTA SJIEMEHTOB MM yYacTKOB 3JIEMEHTA, € B PacTAHYTOH 30HE HE 00pa3yloTcss HOpMalbHBIE K
MIPOJIOILHOM OCH TPEIIMHEI, - cornacHo . 4.3.3.2, 4.3.3.4;

©0) AJ1s1 DJIEMEHTOB WIIM YYaCTKOB DJIEMEHTa, I/Ie B PACTSHYTON 30HE UMEIOTCS] TPELIHMHBI, - COTJIACHO
mn. 4.3.3.2,4.3.3.314.3.3.5.

DJIeMEHTHI WM YYacTKU 2JIEMEHTOB PacCMaTPUBAIOT O€3 TPELIMH, €ClIM TPEHIMHBI He 00pa3yloTcs
[T.e. ycnoBue (75) He BbINONMHSETCSI| MPH JEHCTBUM MOJHOW HAarpy3kd, BKIIIOUYAIONIEH OCTOSIHHYIO,
BPEMEHHYIO JUIMTENILHYIO U KPATKOBPEMEHHYIO Harpy3KH, ¥ yCHIIUS MTPEIBAPUTEIILHOTO 00KaTHSI.

KpuBnsny xene300€TOHHBIX 3JIEMEHTOB C TPEIIMHAMH U 0€3 TPEIIMH MOXHO TAaKXKe ONpPEAeIsITh Ha
OCHOBE JIe(OPMALIMOHHONM MOJICITH COTTIAcHO II. 4.3.4.

4.3.3.2 TlonHyt0 KpUBHU3HY M3THOAEMBIX IPEBAPUTEIHHO HANPSDKCHHBIX 3JIEMEHTOB ONPEIENISIOT
o hopmynam:

- ISl y9aCTKOB O€3 TPEIIMH B PACTAHYTOH 30HE

EZ(EJ {1) : (101)
r r 1 r 2

- U1 Y4aCTKOB € TpCUIMHAMHU B paCTﬂHyTOﬁ 30HC
S0,
r rj; rj, r)s

1 .
(— y | — | - KpUBHU3HA COOTBCTCTBCHHO OT HCIPOAOJLKUTCIBHOI'O ACHUCTBHUA KPATKOBPCMCHHBIX
1 2

B dbopmyse (101):

r r

HarpysokK 1 OT MpoJA0JIKUTEIILHOTO HeﬁCTBHH MOCTOAHHBIX U BPEMCHHBIX NJIMTCIIBHBIX HArpy30K.

B dbopmyne (102):
1 . N
(—j - KPHUBH3HA OT HEMPOIODKUTEIBHOTO IEHCTBUS BCEH HATPY3KH, HA KOTOPYIO MPOW3BOMISAT
1

pacder o aedopmanusiM;



(—j - KpUBH3HA OT HETIPOAOJDKUTEIIBHOTO ﬂeﬁCTBHH TIOCTOSHHBIX W BPEMECHHBIX IIIATCIBHBIX
r
2

Harpy3okK;

1 .

(— - KpHUBHU3HA OT MPOAOJDKHUTEIBHOTO MOCUCTBUA ITOCTOSIHHBIX W BPEMEHHBIX IIIUTCIBHBIX

r
3

Harpy3oK.

r
4.3.3.3 ¢ yueToM yCHiIHs MPEIBAPUTEIFHOTO 00KATHs B KAYECTBE JUTUTCIHHOM HATPY3KU.
JlommyckaeTrcss TpH OMpEICNICHWH KPHUBHU3HBI YYUTHIBATH BIHMAHUE jAcopMaruii ycaakd u
MOJI3yYECTH OCTOHA B CTAIMH MPEABAPUTEIHLHOTO 00KATHS.

Kpususzny (lj , (EJ u (Ej B ¢opmyrnax (101), (102) ompenensroT cOriacHO yKa3zaHHSIM II.
rh 2 s

1 .
4333 KpI/IBI/ISHy n3rudaeMbIX MpCABApPUTCIIbHO HANPAKCHHBIX JJICMCHTOB — OT JACUCTBUA
r

COOTBETCTBYIOIIUX HArpy3ok (1. 4.3.3.2) onpeaensioT mo Gopmyie
1 = M , (103)
r D
rae M - narubaromuii MOMEHT OT BHEITHEH HaTrpy3KH;
Np 1 e,, - ycuiame TpeaBapUTEIHFHOTO OOXKATHSA M €r0 JKCICHTPHUCUTET OTHOCUTEIHHO IIEHTpa
TSOHKECTH MPUBEIEHHOTO TIONIEPEIHOTO CEUICHUS IIEMEHTA;
D - m3rubHas >KECTKOCTh IPHUBEICHHOTO IOMEPEYHOTO CEUeHHs 3JIEMEHTa, OIpeneisieMas Mo
hopmyme
D = Epilyed, (104)
rne Ey; - Momyms nmedopMmaiMud  CKAaTOro OeTOHa, ONpeAesieMblii B 3aBUCHMOCTH  OT
MPOJOJDKUTEIBHOCTH ICHCTBHS HATPY3KH;
lieq - MOMEHT MHEPIIMU MPUBEICHHOTO ITONIEPEYHOrO CCUCHHSI OTHOCHTEBHO €0 IIEHTPa THKECTH,
OTIpEeIENIAEMBII C YUeTOM HAJTUYUS UM OTCYTCTBUS TPEILUH.
3raueHnus Moxylns nedopmanmu 6eToHa Fp M MOMEHTa MHEPIIMH MPUBEACHHOTO CEYCHUS |ioq IS
JJIEMEHTOB 0€3 TPEIIMH B PACTSIHYTOW 30HE W C TPEIIMHAMH OIPEACISIOT COOTBETCTBEHHO IIO
ykazanusim . 4.3.3.4 n 4.3.3.5.

JKecmrxocmov uzeubaemo2o npedeapumenbHO HANPSICEHHO20 INEMEHMA Ha yuacmke 6e3 mpewjut 6
PACMSIHYMOTL 30He

4.3.3.4 XKectkocTh M3rn0aeMOro MpEABAPUTEIBHO HAMPsKEHHOTo 3jeMeHTa D Ha yuactke Oe3
TPELIUH onpeaensroT no popmyie (104).

MomeHT uHepUHH g MPUBEAEHHOTO MOMEPEYHOr0 CEYCHUS JIEMEHTa OTHOCUTEIBHO €ro LEeHTpa
TSDKECTH OINpPEIEISIFOT Kak JUis CIUIOHIHOIO Tejla 10 OOLIMM MpaBHiaM CONPOTHBIICHUS YHPYTHX
JJIEMEHTOB C YYETOM BCEH IUIOMIagy CceueHHss OeTOHa W IUIOIaJeH cedeHHs apMmarypsl C
Kk03((huIMEHTOM TIPUBEICHUS apMaTypPhl K OETOHY .

lea =1+ Lo+ 1{a, (105)

rie | - MOMeHT wHepuMM OETOHHOTO CEYeHHS OTHOCHTENIBHO ILEHTpPAa TSHKECTH IPHBEACHHOTO
MONIEPEYHOTO CEUCHHMS IJIEMEHTA,;
ls, l; - MOMEHT MHEPLUH IUIOIIAN CCYCHHsS] COOTBETCTBEHHO PACTSHYTOH M CXXaTo apMaTypel

OTHOCUTECJIBHO IEHTPA TAXKCCTU NPUBCACHHOT'O MONECPEUYHOI0 CEYCHUA JJICMECHTA,

Is = As(ho - Vo) (106)
I = A(Ye—a)i (107)
o - K03 urmeHT npuBeACHNT apMaTypHl K OCTOHY,
o= E , (108)
Ept

Y - paccTosiHUE€ OT Hanboslee CKAaToro BOJOKHA OE€TOHA J10 EeHTpa TSHKECTH NPUBEICHHOIO
MONEpEYHOIro CEYCHU DJICMECHTA.
3HaquI/I$I | nu Ve OHpeI[eJ‘IHIOT 110 O6H11/IM HpaBI/IJ'IaM pacqua FeOMeTpI/I‘IeCKI/IX XapaKTepI/ICTI/IK
CequI/Iﬁ pryFI/IX 3JICMCHTOB.
Jlomyckaercst onpenensiTb MOMEHT HHEpPIHH |req 6€3 yuera apMaTyphl.
B 3TOM cnyqae JJIs1 HpHMOYFOJ'H:HOFO CCUCHUA
bh?

o =l=—. 109
red 12 ( )



3naueHus moxayist nedopmanuu 6erona B dopmynax (104) u (108) npuHUMAIOT paBHBIMHU: IPU
HEINpPOJ0JDKUTEIBHOM JICHCTBUH HArPy3KH

Eps = 0,85Ey; (110)
pyu NpoaOJIKUTCIBHOM ﬂeﬁCTBHH Harpy3ku
E
Epy = Epe = —2—, (111)
to1+ Pp,er

TJIE Pp cr - IPUHUMAIOT 110 TabJIuIIE 5.

JKecmrxocmov uzeubaemo2o npedsapumebHO HaAnPsNCeHH020 dINEMEHMA HA YHACHKe C MPeuuHamu
6 pacmsiiymoui 30He

4.3.3.5 XKectkocTh U3rnOAEMOro MPENBAPUTEIBHO HAMPSIKEHHOTO JJIEMEHTAa Ha Y4YacTKax C
TPEIIMHAMH B PACTSHYTOW 30HE ONPECIISIOT C YUETOM CIICAYFOIIHMX MMOJ0KESHHHA:

- ceueHus nocie Aeh)OPMUPOBAHUS OCTAIOTCS MIIOCKUMU;

- HaNpsDKeHUs B OETOHE CXKATON 30HBI OMPEIEISIOT KaK sl yCIOBHO YIPYTOro Tela;

- paboTy pacTsHyTOro 6€TOHA B CEYSHHH C HOPMAIBHON TPEIIMHON HE YUUTHIBAIOT;

- paboTy pacTsSHyTOro OETOHa Ha YYacTKe MEXAYy CMEKHBIMA HOPMAIBHBIMUA TPEUIMHAMHU
YYUTBIBAIOT IOCPEACTBOM KOA(PPHIINEHTA s,

XKectkocTh amemenTa D Ha yyacTkax ¢ TpeluHaMH onpeaessiioT mo Gopmyie (104).

3HaueHUs MOAYJs JedopMmaruu  cxaroro OeroHa Ey NpHHUMAIOT paBHBIMH 3HAYCHUSM
MPUBENEHHOTO MOyt aedopmanun Ep g, onpenensempiM no dopmyiie (9) ans cOOTBETCTBYIOMINX
HATPY30K (HEMPOJIOJDKUTEIBHOTO U TIPOIOJKUTEIIEHOTO ACUCTBUS), 3aMeHsIs Ry Ha Ry ger-

MOMEHT MHEPUHUH TPUBEICHHOIO OMEPEYHOr0 CEUSHUs dIEMEHTA |eg OTHOCHTENIBHO €ro HeHTpa
TSHKECTH OMPEICNSIOT M0 OOIIUM MPaBUIIaM COMPOTUBIICHHS YIPYTUX 3JEMEHTOB € YYETOM ILIOMIAIH
ceueHus1 OETOHA TOJBKO CIKATOM 30HBI, TUTOIIA/ICH CEUCHHUS apMATYPhI, PACIIONIOKEHHON B CHKATOM 30HE
cedeHus, ¢ ko3dduimenTom mpuBeneHUS apMaTypsl K OETOHY O M apMaTyphl, pacloNIOKEHHOH B
pacTsIHYTOH 30HE cedeHHs, C KO3 (HUINEHTOM IPUBECHUS apMaTyphl K OETOHY Olg;.

lreg = Ip + lsoisz + 1 0ty (112)
rae lp, ls, |y - MOMEHT HHEpIUHM IIONIAAN CEUCHHsI COOTBETCTBEHHO CXKaTOil 30HBI OETOHA, apMaTypHI,
PacIoI0KEHHOW B PAcTSHYTOH M C)KaToOil 30HE, OTHOCHUTEIHHO LEHTPA TSHKECTH IMPUBEAEHHOTO 0e3

ydeTa 0eTOHa PacTSIHYTON 30HBI IOTIEPEIHOTO CEUCHHUS.
3nauenus ls u | ompenenstor mo dopmynam (106) u (107), npuHuMas 3Ha4eHUE )., paBHOE

pacCTOsIHHIO OT HamOoJiee CKATOro BOJIOKHAa OETOHa JO MLEHTpa TSHKECTH IIPUBEICHHOro (C
KO3 PHUIUECHTAMHU TPUBEACHHUS Oy U Olgp) MOMEPEYHOr0 CeUeHUs 0e3 yuera OeTOHA PacTAHYTOW 30HBI
(pucyHoxk 9).

3HaveHus l, ¥ y, onpeAensioT Mo OoOMMM TpaBHWiaM pacdyera TeOMETPHYECKUX XapaKTEPUCTHK
CEUCHUH YNPYTHUX DIIEMEHTOB.

3uaucHus K03()PUIIMCHTOB PUBEICHHUS apMATYPhI K OETOHY Olg; U Olsp OIIPEACIIOT 1o 1. 4.3.3.8.

4.3.3.6 [l u3rubaeMbIx MMpeABapUTENLHO HANPSHKEHHBIX JJIEMEHTOB TIOJIOKEHNE HEUTPaIbHON OCH
OTIPEICTISIIOT M3 YPaBHEHUS
_ oot agls+agls

N (113)

Sbo — 0s2Ss0 + 05t St
I7ie YN - PACCTOSIHUE OT HEHTPAJIbHOM OCH [0 TOYKU MPUIIOKECHHUS YCHIIHS TIPEIBAPUTEIILHOTO 00KATHS
Np; Touky mnpuiokenusi ycuiusi Np ONpENeNsioT Kak IS BHELUEHTPEHHOTO CXKATHUSL C Y4ETOM
M3rubaronero MoMeHTa M OT BHENTHEH Harpy3Ku (pUCYHOK 9);

loo, 1so, lgp+ Sbos Ssor Sgp - MOMEHTHI MHEPIUH M CTATHICCKUEC MOMEHTHI COOTBETCTBEHHO CXKATOH

30HBI OETOHA, PACTSAHYTON M CXKaTOM apMaTypbl OTHOCHTEIHHO HEUTPAIBbHOMN OCH.
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1 - ypoBeHb IIEHTpa TSHKECTH MPUBEISHHOTO 0e3 yueTa pacTsSHyTO! 30HBI OETOHA MTOTIEPEYHOTO
CEUYCHUS
Pucynok 9 - [IpuBenerHoe morepevHoe ceueHne (@) U cxemMa HalpsHKeHHO-Ie(pOpPMUPOBAHHOTO
COCTOSIHHSI U3rH0aeMOr0 TIpeIBAPUTEIBHO HAIIPSHYKEHHOTO JIEMEHTA € TPelMHaMu (6) TIpH pacdeTe ero
o aedopMarusimM

Jlomyckaercst A1l 3JIEMEHTOB IPSIMOYTOJIBHOTO CEUYEHHS BBICOTY CXATOWH 30HBI ONPENEISTH I10
thopmyne
dreaNp - (114)
Ared M p
TJIe X - BBICOTA CXKaTOM 30HBI M3rM0aeMoro sjaeMeHTa 0e3 ydeTa IpelBapUTEIBHOTO HAIPSIKEHUS
apMmarypsl, onpenensiemas cornacao CIT 52-101;

Ired, Ared - MOMEHT WHEPIMHU U TUIOIIAIb IIPUBEICHHOTO MONIEPEYHOI0 CEUCHHS, ONpeaessieMble IS
MOJTHOTO ceueHws (0e3 yueTa TpemuH);

M - MOMEHT OTHOCHTENBHO IIEHTPa TSDKECTH ITOJHOTO NPUBEICHHOTO CEUYCHHS OJIEMEHTa OT
BHEIIHEW HArpy3Kku M U ycuIis npeaBapuTensHoro o0xatus Nyegp

M, =M - Np€gp,

€ - DKCLECHTPHUCHUTET yCHins o0xaTsi N, OTHOCHTENIBHO LEHTPA TSDKECTH IOJHOTO IPHBEACHHOTO
cedeHus 31eMenTa (6e3 yuera momenTa M).

3HaveHHs TeOMETPUUECKUX XapaKTEPUCTUK CEYCHUS DJIEMEHTA ONPEeNsoT Mo OOIMM HpaBHiIaM
pacdera ceueHHs! yIpYTrHX HJIEMEHTOB.

4.3.3.7 KpuBnzHy wu3ru0aeMblXx IpEABAPUTEIBLHO HANPSDKEHHBIX JJIEMEHTOB  JIOMYCKAeTCs
OIpesesATh 1o hopmyIie

XN = Xm

1 M=Nez, (115)
r Es,redAsZ(hO_XN)
I7ie Z, - pacCTOSHHE OT TOYKHM IPWIOKEHUS YCHIHMS NpPEABapUTEIBHOTO OOXKaTHUs JIO TOYKH
MPUIIOKEHUS paBHOJCHCTBYOIEH YCUIUIL B CKaTOM 30HE;
Z - pacCTOsSHME OT LEHTpa TSKECTH pACTIHYTOH apMarypsl A0 TOYKHM IMPUIOKEHUS
PaBHOAECHUCTBYIOLIEH YCUIIMI B C)KaTOU 30HE;
XN - BBICOTa C)KaTOW 30HBI C yUETOM BIIMSHHUS TPEIBAPUTEIBHOTO 00XKaTHSL.
BbicoTy cXaToOif 30HBI ONPEAETSIOT Kak A HM3THOAeMBIX 3JIEMEHTOB 0€3 MNpeaHAnpsKEHHS

cornacHo CII 52-101 ¢ ymHOXeHHEeM 3HaueHus s Ha 1+ ﬁ zZ.
p
3HauyeHUs Z, W Z JIONYCKACTCs OIpPEACIsITh, INPHUHUMAs PpacCTOSHHE OT TOYKH IPHII0KEHHS
PaBHOICHCTBYIOMIEH YCHITHIA B CKATOM 30HE 10 HaUGOJIee CKAaToro BOJOKHA cedeHus paBHbM 0,3Ng.
4.3.3.8 3nayenns K03 (PUITHEHTOB MPUBEIECHIS apMaTyphl K OETOHY IPHHAMAIOT PAaBHBIMH:
- IS CIKaTOM apMaTypbl

Oy == (116)



- 1S pacTsIHYTOM apMaTypsl

E
Oy = s,red (117)

- 1
Eb,red
rie Epreq - IpUBEICHHBII MOy 1eOpMaIMK CKATOro OeTOHa, orpezessieMbli o hopmyiie (9) npu
HEMPOIOJHKUTEIILHOM U MPOJI0DKUTEILHOM JICHCTBUY HArpy3KH € 3aMEHOM Ry Ha Rp ger;
Esyreq - TpUBEACHHBIA MOIYJh NedOopMalMU PACTIHYTOH apMaTypbl, ONpPENCISeMBI C y4eTOM
BIIMSIHASL PA0OTHI PACTIHYTOr0 OETOHA MEXKAY TPEIIUHAMH IO (hOpMyIIe

E
Es red =—=. (118)

S
3uaueHus ko3 durmenra s onpenenstor mo Gopmyie (96).
Jlommyckaercss mpuHUMATE s = | ¥, CICMOBATENBHO, Og = O . [Ipu 3TOM, ecmu ycnosue (97) He
YIOBJIETBOPSETCS, PacueT MPOU3BOIST C yueToM Kodddumenra s o gpopmye (96).

4.3.4 Onmnpenenenne KPUBH3HBI NPEeIBAPUTEIbHO HAINPSKEHHBIX 3JJ€MEHTOB Ha OCHOBe
HeJINHeHOH Ne)OpMALIMOHHOM MO/e U

4.3.4.1 TlonHy!0 KPUBH3HY M3TMOAEMBIX NPEIBAPUTEIHFHO HANIPSHKCHHBIX JIEMEHTOB Ha Y4acTKax
0e3 TpemuH B pacTsHYTOH 30HE CeueHHs onpeAensaioT mo ¢opmye (101), a Ha ygacTkax ¢ TpemmHaMU
B PACTSHYTOU 30HE ceueHus - mo Gopmyite (102).

3HaveHus KpUBU3HBI, BXojsmue B ¢opmynsl (101) u (102), onpeaenstorT U3 peHICHHsS CHCTEMBI
ypaBHeHuit (49)-(56) (m. 3.1.4.4). Ilpu sToM nns DAEMEHTOB C HOPMAJIBHBIMH TpEIIMHAMU B
pacTsHYTOH 30HE HAIPsHKEHUE B HANpSTraeMoW apMarype, MepeceKaroniel TPEIUHbL, ONPEeASISIOT 110

¢hopmyne

E. &g
GSj = S + ESjSSpj VSj y (119)
Vs
a B HEHATIPSATAEMOH apMaType

E.eqVe

g = % , (120)
s
Wy =t (122)
1+0,8—3.cC
‘C’Sj

31ech &jcrc - OTHOCHUTENbHAs AedOpMalis pacTIHYTOH apMaTypbl B CEUEHHH C TPELIMHON OT
JIefiCTBUS BHEIIHEH Harpy3KH cpasy Iociie 00pa3oBaHMs TPEIIHH;

€ - YCPEOHEHHAs! OTHOCUTENbHAs Ae(opMaIisl pacTIHYTOH apMaTyphl, IEPECEKalOIIei TPEeIHbI,
B paccMaTpuBaeMoi craiuy;

€gpj - OTHOCHUTENbHAS 1eOpMAIHS TIPEIBAPUTEIBHOTO HANPSHKEHHUS apMaTyphl.

IIpu onpeneneHU KpUBU3HBI OT HENPOAOKUTENBHOIO JEHCTBUS HAIPY3KU B pacueTe UCIOJIb3YIOT
JiarpaMMbl  KPaTKOBPEMEHHOTO  JIepOPMHUPOBaHHS C)XKAaTOro0 M PACTSIHYyTOro OeToHa, a NpH
ONpPENEICHUN KPUBU3HBI OT IMPOJODKUTENIBHOIO AEUCTBHSI HArpy3KM - JIUarpaMMbl JJIUTEIBHOTIO
nedopmupoBaHuss OETOHAa C PAacUYETHBHIMH XapaKTEPUCTUKAMM JJIsl MPEAETbHBIX COCTOSIHUM BTOPOM
TPYTIIBI.

5 KoHCTpYKTHBHBbIE TPeOOBaHUSA

5.1 O6mme moJio:keHN st

5.1.1 Ilpu TNpPOEKTHPOBAHUH MPEABAPUTEIHFHO HAIMPSDKEHHBIX >KEIe300€TOHHBIX KOHCTPYKITHA
clenyeT Y4YMThIBaTh KOHCTPYKTHUBHBIe Tpeboanmss CII 52-101, a Takxke JOMONHUTEIHHBIE
KOHCTPYKTHUBHBIE TPEOOBAHUsI, TIPHBEJICHHBIE HIKE.

5.2 3amMTHBI CJI0H 0eTOHA

5.2.1 TonmuHy 3alIMTHOTO CJIOsI OETOHA apMaTrypbl NPEIBApUTEIBHO HANPSKEHHBIX SJIEMEHTOB
NPUHUMAIOT He MeHee yka3aHHoH B Tabmure 8.1 CIT 52-101.

ITpn 3TOM y KOHIIOB TpeIBAapUTENBHO HANPSHKEHHBIX AJIEMEHTOB Ha JuinHe He MeHee 0,6 AIIHHBI
30HBI TIepeIauy MPeABapUTENILHOrO Hanpskenus |, (. 2.2.3.11) cnenyeT npenycMaTpHBaTh YCTaAHOBKY
JIOTIOJTHUTENbHOM MONEPEYHON MIIM KOCBEHHOM apMaTyphl, OXBaThIBAaIOIIEH HAIPSraeMyto apMarypy.



5.3 AHKepoBKa apMaTyphl

5.3.1 AHKEpOBKY HaIpsIracMoi apMaTypbl OCYIIECTBIIAIOT OHUM U3 CJICAYIOIINUX CIIOCOOOB:

B BUJIE NTPSIMOTO OKOHYAHUS CTEPKHsI (TIpsiMasi aHKEPOBKa);

C IPUMEHEHHEM CIICIIMAIBHBIX aHKEPHBIX YCTPOWCTB HA KOHIIE CTEPIKHSI.

5.3.2 ba3oBylo (OCHOBHYIO) JUIMHY aHKEpOBKHM HAIpsraeMoOd apMaTypbl, HEOOXOIUMYIO JUIs
nepefadyn yCcWIMs B apMaTrype C IOJHBIM DPAacUYeTHBIM 3HA4YEHHEM CcoIpoTuBieHHs Rs Ha OeroH,
OTIPENIEIAIOT 10 (hopMyJIe
=2 (122

bond Us
rae As U Us - COOTBETCTBEHHO IUIOIIA/Ab MONEPEYHOTO CEUYEHHs aHKEPYEeMOTO CTEp)KHS apMaTyphl U
MEPUMETP €TO CEUEHHSI, ONPEe/IeNsIeMbIe T0 HOMUHAIBHOMY THAMETPY CTEPKHS;

Rpond - pacdyeTHOE CONPOTHBICHUE CLEIUICHHS apMaTypbl ¢ OETOHOM, MPHHUMAaEMOE PaBHOMEPHO

pacrpezeeHHbIM 10 JUIMHE aHKEPOBKHU U olpezessemMoe 1o Ghopmyiie
Roond = NRot, (123)
31ech Ryt - pacyeTHOE cOMpOTHBIIEHHE OETOHA 0CEBOMY PACTSIKEHHIO;

1N - K03QPUIHMEHT, YIUTHIBAIOLIHI BINSHHUE BUJa IOBEPXHOCTH apMaTyphbl, IPUHUMAEMBbIH PaBHBIM:

1,7 - mns xomomHome(OpMHUPOBAHHOM apMaTyphl mNepuoandeckoro npodwmis kiacca Bpl500
JuaMeTpoM 3 MM U apMaTypHBIX kaHaToB kiacca K1500 nuamerpoM 6 Mym;

1,8 - nnst xomogHOAGDOPMUPOBAHHOM apMaTyphl Kitacca Bp auamerpom 4 MM u Gornee;

2,2 - 15 apMaTypHBIX KaHaToB Kiiacca K nnamerpom 9 MM u Gornee;

2,5 - 1151 TOpSYeKaTaHOW M TePMOMEXaHNIEeCKH 00paboTaHHOI apMaTyphl Kitacca A.

5.3.3 TpeOyemyro pacdeTHyIO UIMHY MpSMOH aHKEPOBKHM HAIpAraeMoil apMaTypsl C Y4eToM
KOHCTPYKTHUBHOTO PELICHUI JJIEMEHTA B 30HE aHKEPOBKH OIPENEIAIOT 10 (hopMyIie

A cal
IanZIO,an As:fl ) (124)

HO IpUHUMAIOT He MeHee 15ds u 200 MM,

B dbopmyne (124):

lp.an - 6a30Bast MTHHA aHKEPOBKH, onpeaessieMast o gopmyie (122);

Ascaly Asef - TUIOLIAJIb MONIEPEYHOTO CEUYEHHsI apMaTypbl COOTBETCTBEHHO Tpedyemasi 10 pacueTry H
(haKTHYECKN yCTaHOBJICHHASI.

IIpunoxenue A

OcHoBHbIE O0yKBeHHbIE 0003HAYEHUSI

Yeunua om enewinux nHacpy30k u 6030eticmsutl 6 NONEPEHHOM CeYeHUlU dNeMeHma
M - U3rMOAIOIIMii MOMEHT;

Mp - uarubaromuii MOMEHT C YYeTOM MOMEHTa YCHIUS MPeaBapUTEIFHOTO 00XKaTHA
OTHOCHTENBHO LIEHTPA TSDKECTH NIPUBEIICHHOTO CEYCHHS;

Q - TIoTiepeyHas Cuia.

Xapaxmepucmuxu npeogapumenbHO HANPAHCEHHO20 dNeMeHmA

P, N, - yCUIIME TPEe/IBApPUTEIBHOTO 00XKATHUS C YYETOM TOTEPh MPEBAPUTEIBHOTO HANPSDKEHUS B
apMatype, COOTBETCTBYIOIUX paccMaTpUBaeMOi cTaiuu pabOTHI JJIEMEHTa;

Puy, Pp) - ycunue B HampsiraeMod apMaType € YY4eTOM COOTBETCTBEHHO TEPBHIX M BCEX TMOTEPh
Npe/IBapUTEIHHOTO HAIIPSIKEHHS;

Osp - TIpelnBapUTENbHOE HANpsHXKCHHE B HANpsATraeMod apMaType C Y4eToM IOTepb

MIPEBAPUTEIHLHOTO HANPSDKEHMS B apMaType, COOTBETCTBYIOIIMX paccMaTpuBaeMOi cTaiuu
paboTHI AIeMeHTa;
Acg, - IOTEPH MPEABAPUTEIILHOTO HANIPSHKEHUS B apMaType;
Obp - CKMMAOIINE HANpsDKeHHs B OSTOHE B CTaJuH HPEIBAPHTEIBHOrO OOXAaTHA C y4EeTOM
HOTepb NPEABAPUTEILHOTO HAIIPSDKEHUS B apMarype.
Xapaxmepucmuxu mamepuaios

Rpn - HOpMaTHUBHOE COMPOTHUBIICHUE OETOHA OCEBOMY CHKATHIO;

Ry, Rbser - pacueTHoe cOINpOTHBIICHHE OETOHA OCEBOMY C)KATHIO JUIS TPENENbHBIX COCTOSHHIA
COOTBETCTBEHHO NEPBOM U BTOPOH IPyIIL;

Rbtn - HOPMaTHBHOE COTMPOTUBJICHUE OCTOHA OCEBOMY PACTIKCHUIO;

Ropt, Rotser - pacueTHoe compoTuBiieHUE OETOHA OCEBOMY DPACTSDKEHHUIO IS IIPEeNbHBIX COCTOSHHM
COOTBETCTBEHHO IEPBOH M BTOPOI IpymII;
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- IepeaTo4yHas IPOYHOCTh OETOHa,
- pacyeTHOE COIIPOTUBIIEHHE CLIEIUICHUS apMaTypbl ¢ OETOHOM;
pacdeTHOe CONPOTHBICHUE apMaTypbl pPACTSDKCHHIO MUl TPENENbHBIX COCTOSHUM
COOTBETCTBEHHO IEPBOH U BTOPOI IpyMII;
- PacueTHOE CONPOTUBIICHUE NTONEPEUHON apMaTypPbl PaCTKEHHUIO;
- pacyeTHOE CONPOTHBICHUE apMaTypbl CXKATHIO Al HPENENbHBIX COCTOSHHH IE€pPBOH
TpyIIIb;
- Ha4aJIbHBII MOJYJb YIPYTOCTH O€TOHA IIPH CXKATHH M PACTSKEHUH;
- IPUBEIEHHBII MOIYIb AehOpMAaIIiH C)KaTOro OETOHA;
- MOJyJb YIIPYTOCTH apMaTyphl;
- TPUBEICHHBIH MOIYNTh AeQOpMalldil apMaTypbl, PACIONIOXXEHHOH B pacTAHYTOH 30HE
3JIEMEHTA C TPEIUHAMY;
- mpeJenbHas OTHOCHUTENbHas aedopMalius OETOHa COOTBETCTBEHHO IIPU PaBHOMEPHOM
OCEBOM CXaTHUU U OCEBOM PaCTKEHUU;
- OTHOCHUTEJbHBIE IeopMaluyl apMaTypsl IPH HaNPsDKEHUH, paBHOM Rg;
- OTHOCHUTEJIBbHBIE JIeOpMaliH YCAIKH OETOHa;
- koo purmeHT nomzydectu OeToHa;
- OTHOLIEHUE COOTBETCTBYIOIINX MOAYJIEH yIpyrocT apmarypsl Es u 6eTona £,
T'eomempuueckue xapaxmepucmuxu
- IIMPHHA MIPSIMOYTOJIBHOTO CEYEHUs; IMpHUHA pedpa TaBpOBOr'o U JBYTaBPOBOTO CEUCHUIA;
- IIMPUHA [TOJIKUA TABPOBOT'0 U ABYTaBPOBOIO CEUEHUH B CIKAaTOM 30HE;

- BBICOTA MPSAMOYTOJIbHOI'O, TABPOBOT'O U IBYTaBPOBOTO Ce‘IGHHﬁ;
- BBICOTA IIOJIKU TaBPOBOI'0 U ABYTABPOBOI'O CEUeHHI B C)KaTOM 30HE,;

- paccrosHHE OT OmmKalmed TpaHH CEYCHHS OO pPABHOAEHCTBYIOMIEH yCHIHN
COOTBETCTBEHHO B PaCTSIHYTOM U CXKAaTOH apMaType;

- pabouast BeIcOTa cedueHus, paBHas h - a;

- BBICOTa C)KAaTo! 30HBI OETOHA B MPEJECIHHOM COCTOSIHUH 10 IPOYHOCTH;

- BBICOTA C)KAaTOW 30HBI IIPH pacydeTe Mo JepopMaIusiM;

- OTHOCHUTEJIbHAsI BEICOTA CXKATOW 30HBI OETOHA, paBHAs hi ;
o

- PacCTOsIHHE MEXKAY XOMyTaMHU, U3MEPEHHOE M0 JJINHE JIEMEHTA;

- OKCIEHTPUCUTET YCHJIHMS NPEABAPUTEIHHOTO OOXKaTHs OTHOCHUTEIBHO LEHTPA TKECTH

MPUBEICHHOTO CEYEHMS;

- paccTosHHE OT HEHTPalTbHONW OCH IO TOYKH TNPHIOKEHWS YCHIUS IPEIBAPHTEIHHOTO

00>KaTHs C y4eTOM M3TNOAIOIIEro MOMEHTA OT BHEIITHEH HATrpy3KH;

- paccTosiHHE OT TOYKH NPHIOKEHHS yCWINS TpelBapuTensHoro odxkarus N, ¢ ydeTom

M3rnOaroIIero MOMEHTa OT BHEIIHEH HArpy3KW A0 LEHTPa TSDKECTH PACTSHYTOW MIIH

HauMEHEE CKATOU apMaTypbl;

- JUTMHA 30HBI aHKEPOBKH;

- JUIMHA 30HbI I€pe€aavur nmpeaABapruTCIbHOIO HAlIPSHKECHUA B apMaType Ha 6€TOH;

- HOMMHAIBHBIM JMaMeTp CTEp)KHEH COOTBETCTBEHHO MPOJONBHOM U IONepedHoH

apMaTypsl;

- IJIOLIAa/lb CEUEHHs apMaTyphbl, PACIOJIOKEHHON COOTBETCTBEHHO B PACTSHYTOW U CHKaTOU

30HAaX CEYCHHS DIIEMEHTA;

- IUIOILAAb CEYECHHS XOMYTOB, PACHOJIOXKEHHBIX B OJHON HOPMAalIbHOM K NMPOJOIBHON OcH

JJIEMEHTa IIOCKOCTH, MepeceKarollell HAKIIOHHOE CEUEHHUE;

- IUTOIA/Ib BCErO OETOHA B MONEPEYHOM CEUCHHH;

- IUTOIA/Ib CEYEHHS OETOHA PACTSIHYTOH 30HBI;

- IUTOIA/1b IPUBEACHHOTO CCUCHHUS 3JIEMCHTa,

- MOMCHT HWHEPHHUHU CCUCHUA BCEIO 6€TOHa OTHOCHUTCJIIBHO IEHTpa TMIKECTU CCUCHUA

3JIEMEHTA;

- MOMCHT MHEPIHU NPUBCACHHOTO CCYCHUA DJICMCHTA OTHOCUTEIILHO €TI0 IICHTPA TAXKECTHU,

- MOMEHT COIPOTHUBJICHUS CEUEHHsI AIEMEHTa JJIsl KpaHEeTro pacTIHYTOro BOJIOKHA.



IIpunoxenue b
IlepeyeHb HOPMATHBHBIX JOKYMEHTOB, HA KOTOPbIE JaHbI CCHIIKH B TEKCTE

CHuII 2.01.07-85* Harpy3ku u BO3JIeHCTBHS

CHull 23-01-99*  CrpouTenpHas KIMMATOJIOTHS

CHull 52-01-2003 beroHHBIE U *Kene300eTOHHBIE KOHCTPYKIIH. OCHOBHBIE ITOJIOKEHUS

CII 52-101-2003 Beronnsie n xene300eTOHHBIE KOHCTPYKINH 0€3 TIPeABAPUTEIHHOTO HATIPIKCHHS

apMarypsl

T'OCT 14098-91 CoenuHeHHs CBapHBIE apMaTypbl W 3aKJIagHBIX W3LCTHH JKeIne300€TOHHBIX
KOHCTpYKUMNA. TUIbl, KOHCTPYKIIMH U Pa3MeEpPbI

PTM 393-94 PykoBondiipe TeXHOJIOTrMYeCKHe MaTepualibl MO0 CBApKe M KOHTPOJIO KadyecTBa

COEIMHEHUH apMaTyphl U 3aKJIaTHBIX U3/ KeNe300€TOHHBIX KOHCTPYKITHIA

KiroueBble croBa: Marepuasibl ISl [IPEJBAPUTENIFHO  HANPSDKEHHBIX — JKEJIE300€TOHHBIX
KOHCTPYKIHWH, pacdeT »3JIEMEHTOB II0 TPEICIbHBIM COCTOSHUSIM TIepBOH M BTOpOH TIpyr,
KOHCTPYKTHBHBIE TPEOOBaHUS

Conep:xanue

Bsenenune

1 O6mue yKazaHus

1.1 OcHOBHBIE MOJIOKEHUS

1.2 OcHOBHBIE pacueTHbIE TPEOOBAHHMS

2 Marepuaisl JUIs IpeIBapUTEIbHO HAITPSHKEHHBIX JKeIe300€TOHHBIX KOHCTPYKIUH

2.1 beron

2.1.1 INokazaTenu kauecTBa OETOHA M X IPUMEHEHNE IIPU IIPOSKTHPOBAHNHT

2.1.2 HopMaTHBHBIE U pacyeTHBIC 3HAUCHUS XapaKTEPUCTHK OeTOHA

2.2 Apmarypa

2.2.1 Ilokazarenn Ka4ecTBa apMaTyphl

2.2.2 HopMaTHBHBIE U pacUeTHBIC 3HAUCHHS XapaKTePUCTHK apMaTypHI

2.2.3 IlpenBapuTenbHbIE HAPSKEHUS apMaTyphbI

3 Pacuer »neMEHTOB NpeABAPUTENHHO HAIPSIKEHHBIX JKEeJNe300€TOHHBIX KOHCTPYKIMH MO
MpeIEIbHBIM COCTOSTHHUSM IEPBOM TPYIIIIbI

3.1 Pacyer npenBapuTeNnbHO HAPSIKEHHBIX JKEJIE300€TOHHBIX AJIEMEHTOB 10 IPOYHOCTH

3.1.1 OOmue nojaoKeHus

3.1.2 Pacuer mpenBapuTeNbHO HANpPSHKEHHBIX AJIEMEHTOB Ha JIeHCTBHE M3rHOArONIMX MOMEHTOB B
CTaJI1 3KCIUTyaTallH 110 MPEACIBbHBIM YCUIHAM

3.1.3 Pacyer npeaBapuTeNbHO HANPSHKEHHBIX 3JIEMEHTOB B CTa/INH MIPEABAPUTEILHOTO 00XKATHS

3.1.4 Pacyer mo mpoYHOCTH HOPMAJBHHBIX CCUCHHWH Ha OCHOBE HEIMHEHHOW IedopMaIMOHHON
MOJICTIH

3.1.5 Pacyer npeaBapuTEIbHO HAMIPSDKEHHBIX AJIEMEHTOB IIPH JCHCTBUH ITOTIEPEUHBIX CHIT

4 Pacuer mpeABapUTENFHO HANpPSDKCHHBIX 3JIEMEHTOB JKEJIE300€TOHHBIX KOHCTPYKIHH 10
MpeCIbHBIM COCTOSIHUSIM BTOPOW TPYIIIIBI

4.1 O01mKe MOI0KEHUS

4.2 PacueT npeBapuTEIbHO HANPSDKEHHBIX KeJIe300€TOHHBIX AJIEMEHTOB T10 PACKPBITHIO TPEIHH

4.2.1 Oburme noyIoKeHus

4.2.2 OnpenencHue MOMEHTa 00pa30BaHMS TPEIIMH, HOPMAIBHBIX K MPOJIOIBHOM OCH JJIEMCHTA

4.2.3 PacueT MUpUHBI PACKPHITHUS TPEIIUH, HOPMAJIBHBIX K NIPOJOIBHOM OCH dJIeMeHTa

4.3 Pacuer npeABapuUTEIbHO HANPSKCHHBIX XKEJIe300€TOHHBIX SJIEMEHTOB 110 JIeopManusim

4.3.1 Obure mooXKeHus

4.3.2 PacueT npenBapuUTEIbHO HAPSHKEHHBIX AJIEMEHTOB 110 ITporudam

4.3.3 OnpenencHre KPpUBU3HBI N3THOAEMBIX TIPEABAPUTEIHFHO HANIPSDKEHHBIX YIIEMEHTOB

4.3.4 OmpenereHrie KPUBU3HBI TIPEABAPUTEIHHO HAPSKEHHBIX JIEMEHTOB HA OCHOBE HEIMHEHHON
JehOopMaIMOHHON MOIEIH

5 KoHcTpyKTHBHBIE TPEOOBAHUS

5.1 OOuue mooKEHNs

5.2 3amuTHBIN cnoi GeToHa



5.3 AHKepoBKa apMaTypbl
Ipunooicenue A OcHoBHBIE OYKBEHHBIE 0003HAUEHHUS
Ipunooicenue b TlepeueHs HOPMAaTHBHBIX JOKyMEHTOB, Ha KOTOPBIE JaHbI CCHUTKH B TEKCTE



