NOCOBUE
MO NMPOEKTUPOBAHUIO BETOHHbIX U XXENTIE3OBETOHHbIX KOHCTPYKLIUA
N3 TAXENOIO BETOHA BE3 NPEABAPUTEJIbHOIO HAMPAXEHUA APMATYPbI
(x CIN 52-101-2003)

Coneprxur ykazanus CII 52-101-2003 mo npoeKTrpoBaHHIO OETOHHBIX M JKeJIe300€TOHHBIX KOHCTPYKITHH U3 TsDKEJIoro 6eToHa 0e3 mpeaBapuTeIbHOro
HAaIpsDKEHHS apMaTyphl; TTONOXKEHNS, IeTATN3UPYIONIHE 3TH yKa3aHuUs, IPUMEPHI pacieTa, a Takke peKOMEH/AINH, HE0OXOJUMBbIE JUIS IPOSKTHPO BAaHMS.

I[J'[SI HUHKXCHCPOB-TIPOCKTUPOBIINKOB, a TAKKE CTYACHTOB CTPOUTECIILHLIX BY30B.

NMPEAUCITIOBUE

Hacrosimee ITocobue paspaborano B passurre Cona [Ipaswn CIT 52-101-2003 "beroHHbIe 1 jKene300eTOHHBIE KOHCTPYKIMU Oe3 MpeaBapHTeN5HOrO
HaIpsDKEHUsI apMaTypsl”.

B Ilocobun mpuBeneHsl Bce ykazaHus 1o npoektupoBanuio CIT 52-101-2003, monokeHns, AeTaTM3HUPYIOIINE 3TH YKa3aHWs, TMPHMEpHl pacdyera
3JIEMEHTOB, a TAKXKE PEKOMEH/IAIIUHU I10 IPOEKTHPOBAHMUIO.

Marepuansl O MPOSKTHPOBAHUIO PEIKO BCTPEYaEMBIX KOHCTPYKIMH C HEHampsraeMoil BBICOKOIPOYHOH apMaTypoil (kimaccoB A600 u BeImie) B
Hacrosiee [locoOre He BKITIOYEHBI, a IpHBeeHH! B "T1ocoOnH MO MPOSKTHPOBAHUIO MPEIBAPUTEIIFHO HANPSHKEHHBIX JKeJIe300eTOHHBIX KOHCTPYKIMH 13

TspKEJIoro oerona".

B Ilocobuu He TNIPpUBC/JICHbI 0COOEHHOCTH TMPOCKTUPOBAHUA KOHCprKL[I/Iﬁ OTJCJIBHBIX BUIOB 3}13.HI/I171 u COOpy)KeHI/Iﬁ, CBSI3aHHBIC C OIPEACIICHUEM
yCI/IJ'lI/Iﬁ B OTUX KOHCTPYKIUAX. Ot BOIIPOCHI OCBEUIEHBI B COOTBETCTBYIOLIUX CBO}IaX HpaBI/IJ'l U TIOCOOMSIX.

Enuauipl QU3HYECKUX BEIHYHH, MpHBeIcHHbIe B [TocoOuu: cuibl BeipakeHsl B HbtoToHaX (H) mimn kunonsroToHax (kH); nuHeitHbIe pa3Mepsl - B MM
(st ceyeHunit) Win B M (JUIs1 2IEMEHTOB MM UX Y4aCTKOB); HAIPSKEHUs, COMPOTHUBIICHUS, MOIY/IN YNpYrocTH - Meranackansax (MIla); pacnpeneneHHble

Harpy3ku u ycunus - B KH/mM win H/mm. TTockoneky 1 MIla =1 H/MM , pu ucnonb30BaHuM B IpUMepax pacdyera GopMyil, BKIIOYAIOIINX BEITHYHHBI B

MIla (HanpssKeHHsl, COMPOTHUBIICHUS U T.11.), OCTAIbHbIC BETMYKMHBI IPUBOIATCS TOJbKO B H 1t MM (MM ).

B tabnuiiax HOpMaTUBHBIE M PAaCUETHBIE COIPOTUBIICHHS M MOAYIIM YIPYrOCTH MaTepHaiioB npusesieHs! B MIla u B krc/cm

Iocobue paszpaborano "L[THUUIIpom3nanmii" (umxenep W.K Hukutun, noxropa texuuueckux Hayk O.H.Komein u H.H.Tpexun) npu yuactun
"HUWXB" (nokropa Texunueckux Hayk A.C.3anecos, E.A.YUucrskos, A.1.3Be3n08B, T.A.Myxamenues).

1. ObLUME PEKOMEHOAL MU

OCHOBHBIE MNMOJIOXEHUA

1.1. Pexomenpanuu Hactosimiero IlocoOusi pacnpoCTpaHSIOTCS Ha MPOSKTHPOBAaHHE OCTOHHBIX M IKENe300€TOHHBIX KOHCTPYKLUHH 3IaHHU U
COOPY)KCHHUH, BBIMONHACMBIX U3 TSHKEIOro OETOHA KIIACCOB MO MPOYHOCTH Ha cxatue oT B10 no B60 Oe3 mpeaBapUTeIbHOrO HAMPSHKEHHST apMaTypbl U
9KCIUTyaTUPYEMBIX NPH CUCTEMaTHYECKOM BO3AeicTBHM Temneparyp He Bbimie 50 °C u He Hmke mMuHyc 40 °C B cpene ¢ HearpecCUBHOM CTENEHBIO
BO3/ICHCTBHUS IIPU CTATUYECKOM JIEHICTBUU HATPY3KH.

Pexomennauumu [Tocobust He pacpOCTPAHSIOTCS HAa MPOSKTUPOBAHUE OSTOHHBIX U JKEJIe300€TOHHBIX KOHCTPYKIMN THAPOTEXHUUECKUX COOPYKEHUH,
MOCTOB, TOHHEJEH, TPYO MO/ HACKIIISIMY, TIOKPHITHI aBTOMOOMIIBHBIX JIOPOT U a3POJPOMOB M HEKOTOPBIX JPYIHX CIIELHAIBHBIX COOPY/KEHUH.

[pumeuanue. Tepmun "Tspkensiii 6eTon" npumener B cootBerctBun ¢ [OCT 25192.

1.2. Tlpu nNpoOeKTHpPOBaHWH OETOHHBIX M HKENE300€TOHHBIX KOHCTPYKIMH, KpOME BBIMOJHEHHS PACUYeTHBIX M KOHCTPYKTHBHBIX TpPeOOBaHHH
Hacrosiero [Tocodusi, JOKHBI BBIIONHATHCS TEXHOJIOIMYECKUE TPEOOBaHHUS IO U3TOTOBJIEHHIO M BO3BEACHUIO KOHCTPYKLHH, a TaKKe JAODKHBI OBITh
obecrieyeHbl YCIOBHS Ul HaJUIeXallell SKCIUTyaTallud 3JaHUHd M COOPY)XCHHH € y4eToM TpeOOBaHMil 1O SKOJIOTHMM COIJIACHO COOTBETCTBYIOLIMM

HOPMATUBHBIM JOKYMECHTAM.

1.3. B cOOpHBIX KOHCTPYKIHUAX 0c000€ BHUMAHHUE JIOIKHO OBITH YAEICHO Ha MPOYHOCTH U IOJTOBEYHOCTh COCAUHECHHUH.



1.4. BeTOHHBIE JIEMEHTHI TIPIMEHSIOT:

a) TMPEHMYIIECTBEHHO B KOHCTPYKIMSX, PaOOTAIOIMX HAa CXKATHE TPH PACHONIOKCHHH TPOJONBHOW CHIIBI B TIpEJENiaX IMONEPEYHOrO CEUCHUS
3JIEMEHTA,;

6) B OTACJIBHBIX ClIy4dassX B KOHCTPYKIUAX, pa60TaIOHlI/IX Ha CXXaTue Nnpu pacCrnoIOKCHUN HpOI[OJII)HOﬁ CWIBL 3a mpe/ciiaMi MONEPEHHOI0 CECYCHUS
JJICMCHTA, a TaKXXC B H3rudaeMbIX KOHCTPYKIUAX, KOrJa HX pas3pymnicHUE HE NPEACTaBIIACT HeHOCpeZ[CTBeHHOﬁ OIMMaCHOCTHU JIA KHU3HU JIIO,ZIeﬁ u
COXPaHHOCTH 060py1103aHI/1;1 (Haan/IMep, OJICMEHTHI, JIC)KAIIUE Ha CINIOITHOM OCHOBaHI/II/I).

KOHCprKI_II/II/I paccMaTpuBarOT KaK 6CTOHHI;IC, €CJIM UX MPOYHOCTH B CTaJUM SKCIUTyaTalluu obecrieueHa OJHUM OCTOHOM.

1.5. PacuerHast 3uMHSISI TeEMIIEparypa HaApy>KHOI'o BO3yXa INPHUHUMACTCA KaK CpE€AHsA TEMIIEparypa BO3ayXa Han0oJiee XOHOI[HOﬁ HIATUIHCBKH B

3aBHCHUMOCTH OT paiioHa crtpoutenbcrBa corimacHo CHull 23-01-99. PacdeTHble TEXHOJOTMYECKHE TEMIIEPaTyphl YCTAaHABIMBAIOTCS 3aJlaHMEM Ha
MIPOEKTUPOBAHUE.

OCHOBHbIE PACHETHbIE TPEBOBAHUA

1.6. PacueTsl OETOHHBIX 1 JKeJIe300€TOHHBIX KOHCTPYKIIUH CIIEAyeT MPOU3BOANTD O MPEAETHHBIM COCTOSHUSIM, BKITIOYATOIIIM:
- TIpeJIeNTbHBIE COCTOSTHYS TIEPBOH TPYIIIHI (I10 ITOTHOM HETIPUTOJJHOCTH K SKCINTYaTalluy BCIIEICTBUE TIOTEPH HECYIIEH CITOCOOHOCTH);

- TIpeeIbHBIe COCTOSTHUS BTOPOH TPYIIIEI (110 HETIPHTOTHOCTH K HOPMAJIBHOW IKCIUTyaTalllH BCIIEICTBHE 00pa30BaHUS HIIH YPE3MEPHOTO PACKPBITHS
TPEIIVH, TOSBIEHHS HEAOMYCTUMEIX Jedopmarmii u 11p.).

Pacuetsr mo NpEeACIbHBIM COCTOSAHUAM l'lepBOf/i TPYIIIBI, COACPKAIIMECST B HACTOALIEM HOCO6I/H/I, BKIIIOYAIOT pacyd€Thbl IO MPOYHOCTHU C YYETOM B
HCO6XO}11/IMBIX Clrydasx )Ie(i)OpMHpOBaHHOFO COCTOSIHUS KOHCTPYKIHUU ITEPE pa3pyLICHUEM.

PacueTsl 10 MpeesbHBIM COCTOSHUSM BTOPOM IPYIIIBI, CoAep X aluecs B HacToseM [10co0nH, BKIIOYAIOT pacueTsl M0 PACKPHITHIO TPEUIMH H 110
nedopMarusim.

Pacder GETOHHBIX KOHCTPYKLIHI 1O MTPEAEITEHBIM COCTOSIHUSIM BTOPOH I'PYIITBI HE MPOU3BOAUTCS.

Pacuer 1o npeenbHBIM COCTOSHUAM KOHCTPYKLIMH B LIEJIOM, a TAKKE OTJIEIbHbIX €€ 3JIEMEHTOB CIIEYeT, KaK IPaBHIo, IIPOU3BOIUTH I BCEX CTaJuil
- U3TOTOBJICHHS, TPAHCIIOPTHPOBAHMUS, BO3BEACHUS M IKCIUIyaTallUM, IIPU 3TOM PACUETHBIC CXEMbl JOJDKHBI OTBEYATh NPUHATHIM KOHCTPYKTHBHBIM
peLICHUSM.

1.7. Onpenenenne ycunuii u nedopmanuii OT pa3IMYHBIX BO3ISHCTBHI B KOHCTPYKLMSIX M B 00pa3yeMbIX MMH CHUCTEMax 3JaHUI M COOPYKEHUH
cleyeT MPOM3BOJUTH C Y4€TOM BO3MOXKHOIO 0Opa3oBaHMs TPEIMH M Heynpyrux nedopmarmii B 6etoHe u apmarype ((pusmdeckas HeNMHEHHOCTD), a

TaKKe C yYETOM B HEOOXOAMMBIX CIydasx 1e(OpMHPOBAHHOIO COCTOSHUS KOHCTPYKIIMHI 1epe]] pa3pyleHreM (reoMeTpruyecKas HelIMHEHHOCTb).

JInst cTaTHYecKH HEONpEeASNIMMBIX KOHCTPYKIMH, METOMKA pacdeTa KOTOPhIX ¢ y4eTOM (DM3MYECKOH HENIMHEHHOCTH He pa3padoTaHa, JOIyCKaeTcs
OIpENENIATh YCHIMSA B IPENOIOKSHUH JIMHEHHON yIPYTrOCTH MaTepuaia.

1.8. HopMaruBHbIe 3Ha4YeHHs Harpy30K M BO3ACUCTBUiL, KOd(HIMEHThI coueTaHu, KOI(PQUIMEHTH HAAEKHOCTH MO Harpyske, KO3 HIHMESHTHI
HAJISKHOCTH 110 HA3HAUCHHMIO, a TaKXKe IMOJAPA3Je/ICHUEe Harpy30K Ha MOCTOSHHBIE M BPEMEHHbIC (IUTUTENIbHBIC M KPATKOBPEMEHHBIC) MPUHHUMAIOT
corsiacHo CHulI 2.01.07-85%*.

1.9. Ilpu pacuere 31eMEHTOB COOPHBIX KOHCTPYKLMI Ha BO3ICHCTBHE YCWINL, BOSHHKAIOUIMX MPU HX MOIABEME, TPAHCIIOPTUPOBAHUHM U MOHTAXeE,
HArpy3Ky OT Beca JJIEeMEHTa Clie/lyeT MPHUHUMATh ¢ KO3)MHUIMEHTOM AWMHAMUYHOCTH, paBHbIM: 1,60 - pu TpaHcrnoptupoBanun, 1,40 - npu mogpeme u

MOHTaXxe. B 3TOM citydae creqiyeT yuuThiBaTh Takxke Ko3(pQUIHEHTH! HaJeXKHOCTH 110 Harpy3Ke.

Jlomyckaercs npuHUMaTh OoJiee HU3KKUE, 0OOCHOBAHHBIE B YCTAHOBJICHHOM IOPSJIKE, 3HAUCHHs KOO GUIIMEHTOB THHAMUYHOCTH, HO He Hibke 1,25.

2. MATEPUANbI ANA BETOHHbIX U XXENE3OBETOHHbLIX KOHCTPYKLIUNA
BETOH

NOKA3ATEJIN KAYECTBA BETOHA U X NPUMEHEHUE NPU NPOEKTUPOBAHUN

2.1. Inst GETOHHBIX U KeNe300eTOHHBIX KOHCTPYKIHUH ClIeayeT IpeaycMaTpuBaTh OCTOHBI CIEAYIOIHUX KIACCOB U MapoK:
a) KJIaCCOB 110 MPOYHOCTH HA CXKATHe:

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



6) KJIaCCOB I10 MPOYHOCTHU HAa OCCBOC PACTSIKECHUC!

By 0,8; By 1.2; By 1,6; By 2,0; By 2.4; By 2,8 By 3,2;

B) MapoOK I10 MOPO30CTOHKOCTH:

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

T') MapoK IO BOJIOHETIPOHHUIIAEMOCTH:

W2; W4; W6; W8; W10; W12,

2.2. Bospact OeroHa, OTBEHAlOUIMiI €ro Kiaccy II0 NMPOYHOCTH HAa CKaTHe W Ha OCEBOE pacTsDKeHHe (TPOEKTHBIM BO3pacT), Ha3HA4YaroT IIpH
MPOCKTUPOBAHUU, UCXOA U3 BO3MOXXHBIX PEATIBHBIX CPOKOB 3arpyKC€HUA KOHCTPYKIWU IIPOCKTHBIMU HAarpy3KaMu. HpI/I OTCYTCTBHH 3TUX JJaHHBIX KJIaCC

0eToHa yCTaHaBJIMBAIOT B BO3pacTe 28 CyTOK.

3HaueHHe OTIYCKHOM NMPOYHOCTH OETOHA B BIIeMEHTaX COOPHBIX KOHCTPYKIMHI cienyeT HasHadaTh B coorBercTBuu ¢ 'OCT 13015.0* u cranmapramn
Ha KOHCTPYKIMU KOHKPETHBIX BHUJIOB.

2.3. Kiacc 6eToHa 1o mpOYHOCTH Ha C)KaTHE HA3HAYaeTCsl BO BCEX CIydasX.

Kiacc GeTona mo TMPOYHOCTH HA OCEBOC PACTAKECHUE HA3HAYACTCA B CIIy4dasAX, KOrJa d5Ta XapaKTEpUCTHKA MMECT I'JIaBCHCTBYIOIICEC 3HAYCHUEC, U €€
KOHTPOJIUPYIOT Ha NPOU3BOACTBE (HaanMep, JUIs OETOHHBIX U3rHOAEMBIX 3J'ICMCHTOB).

Mapky o MOpO3OCTOﬁKOCTH HasHa4darT I KOHCprKL[Hﬁ, TIOABEPIKECHHBIX B TIPOLECCE OKCIUTyaTallud IIONEPEMEHHOMY 3aMOpPaXUBAHUIO U
OTTaBaHUIO (HaZ[SeMHBIe KOHCTPYKIUH, ITOABEPTatONIUCCI aTMOC(l)epHBIM BO3}1€ﬁCTBHHM, HaxoAsAMIIHreCs BO BJIAXKHOM I'PYHTE WJIH I1OJ BOI[Oﬁ n le)

Mapky 1o BOJOHENPOHHMIIAEMOCTH HA3HAYAIOT ISl KOHCTPYKIMH, K KOTOPBIM IPENBSBISIOT TPeOOBaHMS OrpaHWYEHHs BOJONPOHUIIAEMOCTH
(pe3epByapbl, IOAIOPHEIE CTEHBI U JP. ).

2.4. JIns xene300eTOHHBIX KOHCTPYKLIMH PEKOMEHIyeTCs IPUHUMATh Kiiacc OeTOHa Ha cxaThe He Hike B15; mpu 3TOM JUIS CHIIBHO Harpy>KeHHBIX
CKATBIX CTEPXKHEBBIX 3JIEMEHTOB PEKOMEH/yeTCsl IPUHUMATh Kitace 6eToHa He Huke B25.

JInst GETOHHBIX CXKATBIX IEMEHTOB HE PEKOMEH/IYeTCs IIPUMEHATh OETOH Kiacca Bblie B30.

2.5. JIns Ha/3eMHBIX KOHCTPYKLHMH, MOBEpraeMbIX aTMoc()epHBIM BO3ICHCTBHUSM OKpYXKAlolled cpelpl IPH pacueTHOM 3UMHEH TemIieparype
HapyxHoro Bozayxa oT muHyc 5 °C no munyc 40 °C, mpuHUMarOT MapKy OeToHa 1Mo MOpO30CTOMKOCTH He Hipke F75; mpu 3TOM, ecnmu Takue
KOHCTPYKIIMH 3alMILEHbI OT HENOCPEACTBEHHOIO BO3ACHCTBHS aTMOC(EPHBIX 0CAIKOB, MapKy 110 MOPO30CTOMKOCTH MOXXHO TIpUMeHATh He Hike F50.

Ipu pacuerHoit 3umMHel TeMneparype Bbilie MUHYC 5 °C B yKa3aHHBIX BbIILE KOHCTPYKLMSX MapKy OETOHA [0 MOPO30CTOMKOCTH HE HOPMHUPYIOT.

[Ipumeuanue. PacuerHas 3UMHsA TeMIepaTypa Hapy>KHOTO BO3]lyXa IIPUHUMAETCs corjacHo 1.1.5.

HOPMATUBHbIE U PACHETHbIE XAPAKTEPUCTUKU BETOHA

R

2.6. HopmaTuBHBIE 3HAUEHUsI COMPOTHUBIICHHUS OETOHA OCEBOMY CXKATHIO (TMPU3MEHHAs MPOYHOCTD) b.n 1 OCEBOMY PaCTSDKEHHUIO (U Ha3HAYCHUU

R&f,n

KJ1acca 1o MPOYHOCTH Ha CKaTHe) MPUHUMAIOT B 3aBHCHMOCTH OT Kiacca 6etoHa B cormacho ta6m.2.1.

Tabmuna 2.1

Ban R,g, n REJ# n

corporusieHus | HopmaruBHbele conporusnenus 6etona ' H *" M pacyeTHbIE 3HAUEHMs! CONPOTHBIICHUS OETOHA IS MPE/ISNIbHBIX COCTOSHUN

R&,ser " R

BTOPOH TPYIIIBI b, ser , MIla (krc/cm ) mpu kinacce GeTOHA MO MPOYHOCTU Ha CKATHE

B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60




CkaTne 0ceBoe 75 11,0 15,0 18,5 22,0 25,5 29,0 32,0 36,0 39,5 43,0
R, (76,5) (112) (153) (188) (224) (260) (296) (326) (367) (403) (438)
Jh
R&,ser
Pacrsoxenue 0,85 1,10 1,35 1,55 1,75 1,95 2,10 2,25 2,45 2,60 2,75
By 8.7) (11,2) (13,8) (15,8) 17,8) (19,9 (21,4) (22,9) (25,0) (26,5) (28,0)
M
REJE, sar
i REJ# n
Ipy Ha3sHaueHWH Kiacca GETOHA 110 MPOYHOCTH Ha OCEBOE PACTIKEHUE HOPMATHBHBIE COTPOTHBIICHHS OETOHA OCEBOMY PACTSKEHHUIO B

MIIa nprHUMAFOT paBHBIMH YMCIIOBOH XapaKTEpPHUCTHKe Kiracca OETOHa Ha OCEBOE pacTsDKEHHE.

2.7. PacdeTHble CONPOTHBIIEHWs OETOHA OCEBOMY CIXKATHIO by OCEBOMY PaCTSDKEHHUIO b JUIS TIpENIeNIbHBIX COCTOSIHMH TEpBOM TPYIIIBI
OIIPEIEIISIOT 110 popMyIIam:

_ RE:I,n

£
R.EJ _ bE.n

By =
Vi (2.1)

; )
rie T k03 hUIMEHT HaIeXHOCTH 110 OETOHY IIPH CXKATHH, IPUHUMAEMBIH paBHbIM 1,3;

-TEJE - K03(1)(1)I/IL[I/I€HT HaAC)KHOCTH 110 66TOHy IIpU pacTsKEHUU, HpPIHPIMaeMBIﬁ PaBHBIM!
1,5 - Ip1 HAa3HAYCHUU KJ1acca 0eToHa 1o IIPOYHOCTHU Ha CXKATUE,

1,3 - Ip1 Ha3HAYCHUU KJ1acca OeToHa 1Mo IPOYHOCTHU Ha PACTSHKECHUEC.

PacuerHble conpoTuBieHUs OeTOHA by (c oxpyrieHHeM) B 3aBHCHMOCTH OT KJacca OETOHA IO MIPOYHOCTH HA CXKATHUE U OCEBOE PACTSDKEHHE
MIPUBEICHBI COOTBETCTBEHHO B Ta0n.2.2 u 2.3

Tabmuna 2.2

Bun REJ
conporueienus | PacueTHble conpoTUBIEHHs OETOHA JJIs MPEIENbHBIX COCTOSHUI EPBOM IrPyIIb!
IO IIPOYHOCTHU HA CXKaTHE

& 2
w b , MIla (krc/cm ) mpu knacce 6eToHa

B10 BI5 B20 B25 B30 B35 B40 B45 B50 B55 B60
Crxatie 6,0 8,5 11,5 14,5 17,0 19,5 22,0 25,0 275 30,0 33,0
R 612) | (866) (117) (148) (173) (199) (224) (255) (280) (306) (336)

0CEBOE, b
PacTsikere 0,56 0,75 0,90 1,05 1,15 1,30 1,40 1,50 1,60 1,70 1,80
B (5.7) (7,6) 9,2) (10,7) (1L7) (13,3) (14,3) (15,3) (16,3) (17,3) (18,3)

0CEBOE, bt

Tabmuma 2.3



110 IIPOYHOCTU Ha OCEBOC PACTSKECHUC

Pacuernrie COIIPOTUBJICHUS OeTOHA Ha OCeBOE PacCTsKEHUS U1 NPEACIIbHBIX COCTOSTHU U HepBOﬁ TPYIIIbI bi 5 MIla (KI‘C/CM ) IIpH KJ1acce OeToHa

By 0,8 By 1,2 By 1,6 By 2,0 By 2.4 By 2,8 By 3,2
0,62 0,93 1,25 1,55 1,85 2,15 2,45
(6,3) (9,5 (12,7) (15,8) (18,9) (21,9) (25,0
R,g, ser
PaC‘-IeTHBIe 3HAYCHUS COl'IpOTI/IBJ'IeHI/IH 6€TOHa OCCBOMy CXKaTH : Hu OCCBOMy paCTH)KeHI/IK)

Yo = Yor = L0

. 3HaueHus

R&,ser

R
- By, ser

npuBeeHs! B Tabm.2.1.

JUIA TPEACIIbHBIX COCTOSTHUI BTOpOﬁ
rpymibl DPUHUMAOT PaBHBIMU COOTBETCTBYIOIIMM HOPMATHUBHBIM COIIPOTHUBJICHUSAM, T.€. BBOAAT B pacyeT C KOSqL)qJI/IL[I/IeHTOM HaIC)KHOCTHU 110 6CTOHy

2.8. B HeoOXOIMMBIX CITydasik pacueTHBIE CONPOTHBIICHHSI OETOHA YMHOXAIOTCS Ha CIEYIOIIHe KO3 QHUINEHTH YCIOBUH PabOThI

y Yl

PacyYC€THBIM 3HAYCHUAM

6) Yol

o 763

2.9. 3HayeHNe HAYaIBHOIO MOAYIISA YNPYTOCTH OETOHA MPU CXKATUM U PACTSHKEHUN b

Ha cxatue B cornacHo 1a01.2.4

=0,9 - st 6ETOHHBIX KOHCTPYKIIMH, BBOJUMBIH K PACHETHOMY 3HAUCHUIO

Ry .

=0,9 - st OETOHHBIX U )KeTe300€TOHHBIX KOHCTPYKIMI, OETOHUPYEMBIX B BEPTUKAIBHOM *, BBOAUMBIN K PACUETHOMY 3HAYCHHIO

=O,9 - I OETOHHBIX M IKEJI€300€TOHHBIX KOHCprKLH/Iﬁ npu HeﬁCTBHH TOJIBKO ITOCTOSIHHBIX W JJIATCIBHBIX HAarpys3okK, BBO)II/IMBIﬁ K

Ry o

Ry,

IPUHUMAIOT B 3aBUCUMOCTH OT KJjlacca 0eToHa 10 TMPOYHOCTH

Tabnuna 2.4
By -
3HayeHUs1 HAYaJIbHOIO MOAYJIS YIPYrOCTH OE€TOHA MPU CXKATUU U PACTSHKEHUHU -10 , MIla (krc/cM ), mpu Kiacce OETOHA IO IIPOYHOCTH Ha
cKaTue
B10 BI1S B20 B25 B30 B35 B40 B45 B50 BSS B60
19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
(194) (245) (280) (306) (331) (352) (367) (377) (387) (398) (403)

¥
2.10. 3nauyenus ko3 durmenta nonepeuHoit Aedpopmanuu 6erona (kodddurmenra I[lyaccona) qomyckaercsi IPUHAMATH b, F =0,2.

Monysnb caura 6eToHa & MPUHUMAIOT paBHBIM 0,4 COOTBETCTBYIOLIETO 3HAUCHHS b , YKa3aHHOTO B Ta01n.2.4.

2.11. 3Hauenns kod(pumnreHTa IUHEHHONH TemmepaTypHOH nedopmarm OGeToHa MpU W3MEHEHHH Temmeparypsl oT MunHyc 40 mo mmoc 50 °C



o = 1107 -1

MIPUHAMAIOT C
2.12. Jlns onpeneneHus: Macchl 5kesie300€TOHHOH M OETOHHOH KOHCTPYKIMH IUIOTHOCTH OeTOHa MpHUHUMaeTcs paBHOH 2400 kr/m

[TnoTHOCTS kene300eToHa P Coep)KaHuU apMaTypsl 3% M MeHee MOXKET NpUHAMaThesl paBHOH 2500 KI/M  ; TIpH CoAepKaHUH apMaTyphl CBBIIIE
3% IUIOTHOCTH OIpedeNnseTcss Kak cyMMa Macc O€TOHa M apMaTyphl Ha €AMHHMIYY 00beMa jkele300eTOHHOW KoHcTpyKimu. [Ipu sToM macca 1 M utiHBL
apMaTypHOH CTajll NPUHUMAETCSI TI0 IPHIIOKEHHIO 1, a Macca JIMCTOBOH M (haCOHHOM CTalli - IO FOCYJapCTBEHHBIM CTaHIApTaM.

[Ipu ompeneneHny Harpy3Kd OT COOCTBEHHOTO Beca KOHCTPYKIMHU YIENbHBIH Bec ee B KH/M  momyckaercst npuanMath paBHeIM 0,01 mioTHOCTH B

Kr/M

g £ £
( EJI:' 1 Ell,?‘ﬂdl EJE ) u

2.13. 3HayeHHWs OTHOCHTENBHBIX Nedopmanuii OeToHa, XapaKTEpU3YIONIMX IHATPaMMy COCTOSHHS CXKAaToro OeToHa

£ £
pacTsiHyTOoro 6eToHa ( bl , Ehil red y Htd ), a TaroKe 3HAUCHUS KO PHIIEHTA MTOI3ydecTH OeTOHa Pher npuBesieHs! B m.4.27 u 4.23.

APMATYPA

NOKA3ATEJIN KAYECTBA APMATYPbI

2.14. JIns xene300eTOHHBIX KOHCTPYKIIHIA, MPOSKTHPYEMbBIX B COOTBETCTBHH C TpeOOBaHUSIMH HacTosiiero Ilocobus, ciemyer mpeaycMaTpuBaTth
apMmarypy:

- TOpsIYCKATAHYIO TIIAJIKYI0 apMatypy kiacca A240 (A-);

- TOPSAYCKATAHYI0 M TEPMOMEXaHHUIECKH YIPOUHEHHYIO reproanyeckoro npoduis kiaccos A300 (A-IT), A400 (A-III, A400C), A500 (A500C);

- xonoaHoAepOPMHUPOBaHHYIO NIepruoaryeckoro npodust kiacca B500 (Bp-1, B500C).

B kauecTBe apMaTypbl kene300eTOHHBIX KOHCTPYKINH, YCTaHABINBAEMOM 10 PacyeTy, PEKOMEH/YeTCsl IPEUMYILECTBEHHO TPUMEHSATD!

apmarypy nepruoandeckoro npoguis kiaaccos AS00 u A400;

apMarypy nepuoguueckoro npoduis knacca BS00 B cBapHbIX KapKacax M CETKax.

CopTaMeHT apMaTyphl IPUBEIEH B IPUIIOKEHUH 1.

2.15. B KOHCTPYKIMSX, SKCILUTyaTUPYEMbIX Ha OTKPBITOM BO3AyXE WIM B HEOTAIJIMBAEMbIX 3[aHUSAX B paliOHaX C pacueTHOW 3UMHEH TemIepaTypoi
Hwke munyc 30 °C, He nomyckaercs mpuMeHeHue apmatypbl kinacca A300 mapku cramu CrSnc auamerpom 18-40 mM, a Takxke kiacca A240 mapku

cranu Cr3ki.

OTH BUABI apMaTypbl MOXXHO IPHMEHATh B KOHCTPYKIMSAX OTAIlIMBAEMBIX 3JAaHUH, PAcCHONIOKEHHBIX B YKa3aHHBIX pallOHaxX, €ClIM B CTaauu
BO3BEJICHUA HeEcyllasg CIIOCOOHOCTh KOHCTPYKIMH Oyner oOecrnedeHa HCXOAs W3 PACYETHOIO CONPOTHBICHUS apMaTypbl C HOHIDKAIOIIMM

ko3 dummenTom 0,7 1 pacdeTHOU HArPY3KH ¢ KOIPPHUIUSHTOM HaIEHKHOCTH 10 HATPY3Ke S =1,0.
[Ipoune Bup! U KI1acchl apMaTyphl MOYKHO MPHUMEHSATH 0€3 OrpaHUYeHHUI.

2.16. st MOHTaXHBIX (ITOABEMHBIX) METENb HIEMEHTOB COOPHBIX JKelIe300eTOHHBIX U OCTOHHBIX KOHCTPYKLUIA CIEAYeT MPUMEHSTh TOpsiYeKaTaHy o
apmatypy kiacca A240 mapok cranu Cr3cn u Ct31c, a Tarke kiaacca A300 mapku cramu 10I'T.

HOPMATUBHbIE U PACHETHbLIE XAPAKTEPUCTUKU APMATYPbI

2.17. OCHOBHOI! TIPOYHOCTHO# XaPaKTEPHUCTHKOI apMaTyphl ABISETCA HOPMATHBHOE 3HAUCHHE CONPOTHBICHHS PACTSIKEHIIO  * | IPHHEMAEMOE B

3aBHCHUMOCTH OT KJlacca apMaTyphl 1Mo Tadi.2.5

Tabmuma 2.5



ApMmarypa KJ1accoB HomunanbsHBIH 1HaMeTp apMaTypsl, MM HopmaruBHbIEe 3HaYEHHS COMPOTUBIICHUS
PACTSDKEHHIO ~ °*'* ¥ pacueTHbIE 3HAUCHHS
COIPOTUBJICHUS PACTSKEHUIO JUIS IIPEIEIIbHBIX
COCTOSIHUI BTOPOU I'PYIIIbI 338" Mlla
2

(xkrc/em )
A240 6-40 240 (2450)
A300 10-70 300 (3060)
A400 6-40 400 (4080)
A500 6-40 500 (5100)
B500 3-12 500 (5100)

5

2.18. PacueTHble 3HaUCHUS COIIPOTHUBJICHUSA apMaTypPhl PACTSKEHUIO JUIA IPEACJIbHBIX COCTOSTHHI nepBoﬁ TpyHIibl ONpeacsatoT 110 (bopMyne

R_g — R.S,:"!
T.S , (22)
s

rae - K09 HUILMEHT HACKHOCTH 110 apMaType, IPUHIMAESMbIH PABHBIM:
1,1 - s apmaryper kiaaccoB A240, A300 u A400;
1,15 - nns apmarypet kinacca AS00;

1,2 - s apmarypsl kiacca B500.

R

PacueTHble 3HAUeHHs ~© NpuBeNeHsI (C OKpyrieHueM) B Tabm.2.6. [Ipu oToM 3HaueHus 31 MPUHATHl PAaBHBIMH HAUMEHBIIUM KOHTPOJIUPYEMbIM
3Ha4YeHusM 1o coorBetcTByromuM 'OCT.

5,58

PacuerHple 3HaueHMs CONPOTHBIECHUS apMaTypbl PACTSKEHHIO JUISL TIPEAENBHBIX COCTOSHMN BTOPOM TPYNIBI NMPUHUMAIOT PaBHBIMHU

COOTBETCTBYIOILIUM HOPMATHUBHBIM CONPOTUBICHUSIM T (oM. 1a61.2.5).

PacuerHple 3HAauYeHHsA CONPOTUBICHUS AapMaTypbl CKAaTUIO 5 IPUHMMAOT pPABHBIMH PACYETHBIM 3HAYCHHAM COMPOTHBIEHWS apMATYpPhl

&

A H
PACTKEHHIO 33 UCKIIOYEHHeM apMaTypsl knacca AS00, mas xotopoit ~ ©% =400 MIla, u apmarypsl kimacca B500, ps kotopoit ~ ©% =360 MIIa

(cM. Ta61.2.6). TIpu pacuete KOHCTPYKIHMiI HAa JeHCTBHE TIOCTOAHHBIX M JMUTENbHEIX HATPY30K 3HAYEHHS  °° JUIa apMaTypsl knaccos AS00 u B500

JOIYCKacTCsI MPUHUMATh paBHbIMU s .

2.19. PacueTHble 3HAYEHHS COMPOTUBIEHHS TIONEPEUHOI apMaTyphl (XOMYTOB H OTOTHYTBIX CTEpyKHeH) ~ W CHMIKAIOT MO CPABHEHMIO C  © MyTeM

¥sl

YMHOKEHHS Ha K03 duImeHT ycnoBuii paboTsr =0,8, HO npuHUMaroT He Gonee 300 MITa. PacueTHble 3HaueHns " HpHUBEJEHH (C OKPYrIeHHEM)

B Ta011.2.6.



Tabmnuma 2.6

Apmarypa KJ1accoB
PacueTHble 3HAYEHHUsI COMPOTHUBIIEHUS apPMATYpPBI TS TIPEIeTBHBIX COCTOSHUI mepBoit Tpymisl, MITa (krc/cm )
PaCTSHKEHHIO
cKaTHIO, 5%
TIOMIEPEYHOI (XOMYTOB U
HPOMONBHOH, ~ °
OTOTHYTHIX CTepskHeH), ~ W
A240 215 (2190) 170 (1730) 215 (2190)
A300 270 (2750) 215 (2190) 270 (2750)
A400 355 (3620) 285 (2900) 355 (3620)
A500 435 (4430) 300 (3060) 400 (4080)
B500 415 (4230) 300 (3060) 360 (3670)

E 3
2.20. 3HaueHus MOy YIPYTOCTH apMaTypbl ~ © MPUHUMAIOT OIMHAKOBBIMHU TIPH PACTSHKEHHH U CKATHM U paBHBIME = =2,0-10  MIla =2,0-10

2

Kre/cm

3. PACHET 3JIEMEHTOB BETOHHbIX U XXEJIE3OBETOHHbIX KOHCTPYKLUWW NO NPEQENbHLIM
COCTOAHUAM NEPBOU IrPYNMbl

PACYET BETOHHbIX JIEMEHTOB MO NMPOYHOCTH

OBLUME NOJTIOXEHUA

3.1. beroHHbBIC 3JIEMEHTBI PpacCUUTBIBAKOTCA 110 IPOYHOCTU Ha ﬂCﬁCTBHC MPOAOJIBHBIX COKUMAKOIIUX CHUJI, u3ru6a}0mux MOMEHTOB U IOIIEPEYHBIX CUII,
a TaKKC Ha MCCTHOEC CXKaTuUeC.

3.2. BeroHHbIE 31EMEHTHI B 3aBHCHMOCTH OT YCIIOBHI MX pabOThl M TpeOOBaHHUiL, MPEIbABIAEMBbIX K HUM, PACCUUTHIBAIOT 0€3 ydeTa WM C Yy4ETOM
COIIPOTHBIIEHHS OETOHA PACTSIHYTOMN 30HBI.

be3 yuera conporuBieHHs OETOHA PacTSHYTOI 30HbI POM3BOAAT PACYET BHELICHTPEHHO CXKATBIX AJIEMEHTOB, yKa3aHHBIX B I1.1.4, a, NpUHUMAs, 4TO
JIOCTH)KEHUE NPEJIENIBHOIO COCTOSHUS XapaKTepU3yeTcsl pa3pylIeHUEM CKaToro OeToHa.

C y4eToM CONpOTHBICHUsI OETOHA PACTSHYTOW 30HBI MPOU3BOIAT pacdeT JIEMEHTOB, yKa3aHHbIX B M.1.4, 0, a Takke JJIEMEHTOB, B KOTOPBIX HE
JIONYCKAIOT TPEIIMHBI 10 YCIOBUSAM AKCIUTYAaTAl[MM KOHCTPYKIMIT (3JIEMEHTOB, MO/IBEPrafoIIUXcsl IaBJICHHUIO BOJbI, KapHU30B, HapaneToB u ap.). Ilpu
9TOM NPUHUMAIOT, YTO MPEIEIbHOE COCTOSHHE XapaKTEePU3YeTCsl JOCTHXCHUEM TNPEINbHBIX YCHIIMIT B OETOHE pacTsSHYTOH 30HBL.

3.3. Ecnu ycunust (MOMEHT, ONepeyHas CHiia WM MPOJOJIbHAS CUIla) 1 or nocrosmmsix n JUTUTETILHBIX HAarpy3okK npeBbimaroT 0,9 ycuinus ot Bcex

Ry

Harpy3oK, BKJIOYas KpaTKOBPEMEHHBIE, ClIelyeT NMPOBOIUTH pacueT Ha NEeHCTBUE YCHIM 1 , TIPUHUMAsl pacyeTHBIC CONPOTHBIICHUS OeTOHA u

Rbf il =0,9.

¢ yueToM KoddunreHrTa

3.4. Pacdet no nmpodHOCTH OETOHHBIX AIIEMEHTOB Ha ACHCTBHE MECTHOT'O CXKATHS POU3BOIAT COTJIACHO yKa3aHusM mit.3.81 u 3.82.



3.5. B GeTOHHBIX JIEMEHTax B CIIyJasx, yKa3aHHbIX B I1.5.12, HE0OXOIMMO MPeAyCMOTPETh KOHCTPYKTHBHYIO apMaTypy.

PACYET BHELUEHTPEHHO CXATbIX 9JIEMEHTOB

3.6. IIpu pacuere BHEIIEHTPEHHO CXKATHIX OETOHHBIX 3JIEMEHTOB CIIC[yeT YUUTHIBATH CITyIaiHbIN KCIIEHTPUCHTET “a , IPUHUMAEMBbIH He MeHee:
1/600 [uTiHBI 3JIEMEHTA HIM PACCTOSIHUSI MEXKJY €T0 CEUEHHUSMHM, 3aKPEILUICHHBIMU OT CMEIICHUS;

1/30 BBICOTBI CEUEHHUS;

10 mm.

I[J'ISI 3JIEMEHTOB CTaTUYE€CKU HCOIIPEACITUMBIX KOHCprKL[I/Iﬁ (HZ‘.I’I]:)I/IMep7 3alICMJICHHBIX 110 KOHIAM CTOJ'IGOB) 3HAYCHUEC DKCUECHTPUCUTETA HpOZ[OIIBHOﬁ

&
CHJTBI OTHOCHTENBHO LEHTPA TSHKECTH CEUeHHS a NPHHUMAIOT PAaBHBIM 3HAYEHHIO SKCIEHTPUCUTETA, TIOYdeHHOMY M3 CTATHYECKOTO pacuera, HO He
&
MeHee % .
. 20
JIns D7IeMEHTOB CTATHYECKH OMPEETUMBIX KOHCTPYKIHMI 2KCIEHTPUCHTET NPUHUMAIOT PABHBIM CyMMe JKCLEHTPHCHTETOB - U3 CTATHYECKOrO

pacdeTa KOHCTPYKLMHI U cirydaifHoro.

Inti >14 k>4

3.7. Ilpu THOKOCTH 3JIEMEHTOB (1 PSIMOYTOJIEHOTO CEUeHHUsT TIPU

€0 n

) HeO6XO)II/IMO YUUTBIBATh BJIMSHUE HAa HUX HECYIIYIO

CrocoOHOCTb MPOTHOOB IMYTEM YMHOXEHHS 3HAUCHHI Ha koauimenT * , onpenensemslii cornacHo 1.3.10.

3.8. PacdeT BHEIEHTPEHHO C)XKAaThIX OSTOHHBIX HJIEMEHTOB NPH PACIIONOKEHUH MPOAOIBHOM CHIIBI B MPE/eNax CEUCHHs dIEMEHTa IPOU3BOAUTCS Oe3
ydeTa CONpOTUBIIEHNs OSTOHA PACTSHYTOH 30HBI CIIEAYIOLMM 00pa3oM.

Z[J'[ﬂ 3JIEMEHTOB IIPSAMOYT'OJIBHOI'O, TaBPOBOI'O U ABYTAaBPOBOI'O CEUCHUS IIPU }leﬁCTBHH ycuiysa B ITUIOCKOCTU CUMMETPHUU PACUET IPOU3BOAUTCA U3
ycioBusa

N <Ry dy )

4

N (c yuerom nporu6a) (uept.3.1).

rae - TUIOIIAJb CKATOW 30HBI 66TOHa, ornpeaensaeMas U3 ycjaoBus, 4YTO €€ LHEHTP TsHKECTU COBHNAAACT C TOYKOH TNPUIIOKECHUA HpO,Z[OJ'II:HOﬁ CHJIBI

ea

1
Yepr.3.1. CxeMa ycHIHii ¥ 3MOPa HATIPSDKSHUI B CEYSHUH, HOPMAIIbHOM K MTPOJOIBHOM OCH BHELIEHTPEHHO CXKATOr0 OETOHHOTO AJIeMEHTa,
paccYUTHIBAEMOro 110 TIPOYHOCTH O€3 ydeTa CONMPOTHBIICHUS OETOHA PACTSHYTON 30HBI

1 - meHTp TSHKECTHU TUIOMIATH CKATOH 30HBI ; 2 - TO e, IJIOIAU BCErO CEYEHHUS

I[J'If[ 3JICMEHTOB IPAMOYTOJIBHOT'O CEYCHUA



A = b 1- 280
, (3.2)
rne:r':I - cm. 1.3.10.

U3 ycnoBus (3.1) Takke MOXKHO PaCCUMTHIBATH CHMMETPUYHBIC TPAICHEBH/IHBIC U TPEYrOJbHBIC CEUCHHUS, €CIIM HaHOOIbIIee CKATHE IPUXOJUTCS Ha
GOJBIIIYIO CTOPOHY CEUCHHUSI.

B ocranpHBIX ClIydasax pacdeT MPOU3BOAUTCS Ha OCHOBE HEJIMHEWHOMN L[e(:]:)OpMaIIHOHHOﬁ MOJCIIN COrjIaCHO HH,3.72-3.76, IpruHuMas B paCyCTHBIX
3aBUCUMOCTSX IUIOMAAb apMaTyphbl paBHOﬁ HYJIIO.

4

JloryckaeTcs IIpy KOCOM BHELIEHTPEHHOM CXKaTHH HPSAMOYT'OJIBHOT'O CEYEHHUsI pacyeT MPOBOIUTH U3 yciosus (3.1), onpenenss o gopmyie
280,47 ey’
My Jo
Ay =pp1- 20
&
3.3
[ 5

rae Ox "0y 9KCLIEHTPUCUTEThI CUIIBI N B HAaIpaBJICHUH COOTBETCTBEHHO pa3Mepa CeYeHUs A U & .

W x u K P - kospdummenTs! K , OnpeJieTIeHHbIe coracHo 1.3.10 oTAenbHO AT KaXKI0T0 HalpaBIeHHS.

3.9. BHeLEeHTPEHHO CXKaTble OETOHHBIE HJIEMEHTHI IIPH PACIIONOKEHHU IIPOJOIBLHON CHIIBI 33 MPEJeNaMy MONEPEYHOTO CEUEHHS HIEMEHTa, a TAKKe
3JIEMEHTBI, B KOTOPBIX IOSBJICHHE TPEIIMH HE JOIYCKaeTcs, HE3aBUCHMO OT pacuera M3 ycioBus (3.1), NODKHBI ObITh IPOBEPEHBI C Y4ETOM
CONPOTHUBIIEHHS OETOHA PACTSAHYTON 30HBI U3 YCIOBUS

Ry A
N et
A
—egny; ~1
{ , (34
rie Yt paccTosiHUE OT LIEHTPa TSHKECTH CEUSHUs IEMEHTa 10 Haubosee pacTIHYTOro BOJIOKHA;
? oM. n3.10.
J111s1 2IeMeHTOB HPSIMOYTrOJIbHOTO ceueHus1 ycinoBue (3.4) umeer BUx
Ry bk
Mg _THTT
ben _,
o (35)

Jomyckaercst pacyeT OCTOHHBIX JJIEMEHTOB C Y4ETOM OETOHA PacTSHYTOH 30HBI MPOU3BOAWTH HA OCHOBE HENMHEHHON nehOopMaIMOHHONW MOAEIH
cornacHo mi.3.72-3.76, npuHUMasi B paC4e€THBIX 3aBUCUMOCTSX IJIOIIAb apMaTyphl PaBHOH HYITIO.

n £n

3.10. 3nauenue koddduimenta ¢, yIUTHIBAIOIIETO BIMSHHE MPOrnda Ha 3HAUYEHUE DKCIEHTPHCHTETA MPOOJIBHOW CHIIBI , OMpenenseTcs 1o
bopmyre
cr , (3.6)

rae ~ 7 - ycrmoBHas KpHTHUECKas CHITa, OmpeenseMas mo Gopmyie



, e O
i
) 3.7)
rae L) _ sectrocts snementa B HpeeNbHOM 10 MPOYHOCTH CTaMH, ONpeaeisiemMas o Gopmyse
0,15
D=Ff— 2
i
- onpepessiercst o Tabm.3.1.
Tabmuma 3.1
XapakTep OnmUpaHus CTEH U CTOIO0B b q

Pacuernas JUIHHA BHEICHTPEHHO CKaTbhIX OETOHHBIX DJIEMEHTOB

1. C onopaMu BBepXy U BHU3Y:

a) MpH MapHUpaxX Ha JBYX KOHIAX HE3aBUCHMO OT BEJIMYHMHBI CMEIICHHSI
orop

0) mpH 3amIEeMIICHUM OIHOTO W3 KOHIIOB M BO3MO)KHOM CMEIIEHHH OIOp
3JIaHUH:

MHOT'OIIPOJIETHBIX

OHOIIPOJIETHBIX

B) TIpY YaCTUYHOM 3allEMJICHUN HENIOABMXXHBIX OIIOp

2. CBOOOIHO CTOSIIIHE

128
154
0847

o H

Ipumeuanue. H . PAcCTOsIHIE MEXIY MEPEKPBITHAMH M APYTHMH TOPH30HTAJIBHBIME OMOpPaMK (IPH MEPEKPHITHAX, MOHOIUTHO CBS3aHHBIX CO
CTEHO#1 (CTOI00M) 32 BBIYETOM TOJIIUHBI IEPEKPBITHUSI) HIIA BHICOTa CBOOOIHO CTOSILEH KOHCTPYKIHH.

J111s1 271IeMEHTOB HPSIMOYTrOJIbHOTO ceueHus Gpopmyna (3.8) umeet BUI

B dopmynax (3.8) u (3.8a):

w1

Eybh®

80w; (0.3+ 3,) .

- KO3 GUIMEHT, YUYUTHIBAIOLIMIT BIMSAHHE UTUTEIBHOTO ACHCTBHS HArPy3KH Ha IPOrud 3J1eMEeHTa B IPEIeIEHOM COCTOSIHHHU, PAaBHBI i

1+ —=
w; = M
1 , (3.9



HO He Ooee 2;

1 - Moment ornocnTensHO pacTsHYTOH WM HaMMEHEE CKATOM IpaHU CEYEHMs OT AEHCTBUS IOCTOSHHBIX, JJIMTENIBHBIX U KPaTKOBPEMEHHBIX
Harpy3ok;

My

- TO K€, OT NOCTOSAHHBIX U JUIUTCIIbHBIX HArPYy30K;

. E‘D .l" .32
€ - K03 PUINEHT, TPUHIMAEMBI PaBHBIM , HO He MeHee 0,15.

n

I[J'ISI CTEH U CTOJIOOB C YOpyro HENOABUIKHBIMU OITOpaMHU YKa3aHHOC 3HAYCHHUC IMPpUHUMACTCA IIPU PaCUCTE CeUeHUH B cpenHeﬁ TPETHU BbICOTHI H .

n

IIpu pacuere onopHbIX ceueHui npuHuUMaerca * =1,0, a B APYrux CEUCHUX - 110 JMHEHHON HHTEPIOIALUY.

n

Ecnm HIDKHSS omopa »KecTKO 3ameMIIeHa, TO TIpH YIpyroil BepxHeil ormope omnpeaeneHHoe 1o Gopmyse (3.6) 3HaueHne ' TPUHAMACTCS [UIS CEYEeHHN

HIDKHETO y4acTKa BBICOTOH 2/3 H .

3.11. Pacuer c¢ yueToM HpOFI/I6a BHEICHTPECHHO CXKaTbIX OETOHHBIX DJIEMEHTOB MpSAMOYTrOJIbBHOI'O CCYCHHS KJlacCa HE BBIIIC B20 npu

Ig < 20k

JOITYCKa€TCs IMPONU3BOAUTH U3 YCIIOBUS

x4
N <o, Rybh .10
rae “n orpezenseTcs 1o rpaduky (dept.3.2) B 3aBUCHMOCTH OT 3HAYCHUH “0 i u A= ED & .
1.000
i
nlm L]
0.800 — \‘i\ /,au:'
0.700 EAVAR =3
0.600 N— \"\“‘ LN
NP [ -0
0.500 \Q\ -
0.400 . U
A1 NN
0.300 \ AT
0.200 IR
9100 =20 <3
0.000 t T
000 005 040 045 020 025 030 0235 040 045 050
ex'h
Yepr.3.2. I'paduk Hecyie# CriocOOHOCTH BHELIEHTPEHHO CXKATHIX OETOHHBIX 2JIEMEHTOB
VY cioBHBIE 0003HAYEHHUS . le A 1= 1.0 '
— Ipu ;
A, 1 M 1= 0,5 .

N N N HpI/I



3.12. HpI/I JIEUCTBUM 3HAYUTEIIBHBIX TOMNEPECUYHBIX CUJI JOJIZKHO BBIIIOIIHATHCS YCJIOBUE

mi + Hc i -LI:I
af b , (3.11)
Tmi  Tme
rae u - TJIABHBIE PACTATUBAIOIINE U IVIABHBIC CKUMAIOIINE HAMPSDKSHUS, ONpeeliieMbIe 1o (hopMyJie

Tt

me
, (3.12)

Ur 7
U ' - HOpMaJIbHOE U KacaTeJIbHOE HAINpPSHKEHHUE B paCCMAaTPUBAEMOM BOJIOKHE CEUEHUs, ONPEeIIseMbIe KaK Ul yIPYroro MaTepuaia.

HJ’[H TNPSAMOYTOJIBHOI'O CEYCHUS ITIPOBEpKa YCIIOBUSA (311) NPpOBOAUTCS IJIsI BOJIOKHA Ha YPOBHC LEHTpPA TSHKECTH CCUYCHUA, a JUIL TaBPOBBIX U
JABYTaBPOBBIX ceueHuH Ha YPOBHE ITPHUMBIKAaHHUA CKATBIX ITOJIOK K CTCHKE CCUCHMUS.

PACYET U3TMBAEMbIX SJIEMEHTOB

3.13. Pacuer n3rubGaeMbIx OCTOHHBIX JIEMEHTOB CIIEyeT HPOU3BOIUTH U3 YCIOBHS

ML RE,,Wl (313
e
rac W - MOMCHT COl'IpOTI/IBJ'[eHI/Iﬂ JUIA KpaﬁHel“O paCTHHyTOFO BOJIOKHA, 1JIA HpHMOYFOJ‘ILHOFO CCUCHUA 6
KpOMe TOro, ajis 3JICMCHTOB TaBpOBOFO u Z[ByTaBpOBOFO ceqel-mﬁ JOJI’KHO BBIITOJIHATHCSA yCJ‘IOBI/Ie
rac T - KaCcaTCJIbHbBIC HaHpﬂ)KeHI/Iﬂ, OHpeZ[eJ'IﬂeMLIe KakK aj1d ynpyroro MaTepI/IaJ'Ia Ha ypOBHe LIeHTpa TSAXKECTHU CCUCHUS.

NMPUMEPbI PACHETA

Mpumep 1./lano: MexxKBapTHUpHAsT OETOHHAS MAHENb TONLIMHOM A =150 MM BbICOTOI H =2,7 M, U3rOTOBJICHHAs] BEPTUKAIBHO (B KacceTe); 6eToH

£ £
kiacca B15 ( 594000 Mlla, b =8,5 MIla); monnast Harpy3ka Ha 1 M CTEHbI N

Nf =650 xH.

=700 xH, B ToM uucie MOCTOSHHAs M AJUTEIbHAs Harpyska

TpeOyeTcst IPOBEPUTH MPOYHOCTH HAHEIH.

=
Pacyer mpoM3BOAMM COTNacHO 1.3.8 Ha JeifcTBHE MPOMONBHON CHIBI, MPHIOKEHHOM CO CIydaifHBIM SKCHEHTPHCHTETOM | ONpejeNeHHBIM
coriacho 1.3.6.
Bo_150 . H _2700 _, .
ITockonbky 30 30 wv S 10y 600 600 wv & 10 MM, IPUHUMAEM 2 T €D =10 MM. 3aKpeIIeHHe NaHeIn CBEpXY
{ =4 =
U CHU3Y NpPUHUMAaeM LIAPHHUPHBIM, CIIEOBAaTENbHO, pacueTHas IMHA D, cornacHo Ttabn.3.1, paBHa "'?D A =27 M. Tak Kak OTHOLICHHE

Ny

=2,7/0,15=18>4, pacuer npou3BOAUM C YIETOM BIHsIHHS poruda coriacuo m.3.10.

; My I M| = Ny { N = 6504700 = 0,93

[To popmymne (3.9) onpenemnsiem ko3P PUIEEHT v , IPUHAMAS.



pp =1+ My /M =1+0,93=193

fh=100150 =0,067 < 0,15

ITockonbky €0 , IpUHUMAaEeM 59 =0,15.

AKecrkocts o omnpexnennmM 1o ¢popmyre (3.8, a), IpUHUMAS OIUPUHY CEIESHHS & =1 M =1000 MM

Eybk® 240001000 1507

- = 11661012
BOp;(03+4,) 80-193(03+015)

HwmMm .

Torma

_®*D _ #1166 101

N =1578,3-10° H=1578,3
T 2700% a
1 1
n—l_i—l_m =1,797
N 1578

£y T2 g9 , YE3

PacuetHoe comporuBieHHe OeToHa COIJIACHO 11.2.8 NMpPUHUMAeM C Y4eTOM KO3({QHIMCHTOB =0,9, a yuuTbIBas HaaMuue
£
KpPaTKOBPEMEHHBIX Harpy30K, NIpUHUMaeM bl =1,0. Torma b~ 8,5:0,9-:0,9=6,89 MI1a.

[posepum ycioswue (3.1), nucrone3ys gpopmyiy (3.2)

Zegn

Ry = Rbbﬁz[l— ] = £,89-1000-150(1 - 20,067 1,797 =784635 H =784,6

KH:} A =100 xH,

T.€. IPOYHOCTH ITaHEJIU Ha JIEHCTBHE MOTHON Harpysku obecrieueHa.

N IN

[Tockonbky

N

=0,93>0,9, cornacHo 1.3.3 npoBepyM NPOYHOCTH NAHEIN Ha ACHCTBHE TOJBKO MOCTOSHHBIX U JUIUTENIBHBIX HArPY30K, T.€. IPH

1

=650 xH. B aTom cinyuae =2, ¥ TOrJa

N, = lﬁ?S,BE =15234u » = S 1,745
2 1-650/1523

£
PacuerHoe comporuBneHue b MPUHUMAEM C YY4ETOM Tl =0,9: b =6,89-0,9=6,2 H.

=T13620H =7156

2101745
Rbﬂ5=6,2-1000-150[1——’] s e 650
kH - KH,

T.€. IPOYHOCTb TaHENU oOecrieYeHa IPHU JTI00BIX COYETAHUAX HArpPy30K.

PACYET XEJIE3OBETOHHbIX 3JIEMEHTOB MO NMPOYHOCTU

3.14. JKene3o00eTOHHbBIE JJIEMEHTHl PACCYMTHIBAIOT IO MPOYHOCTH HA JIGHCTBHE W3TMOAIOIIMX MOMEHTOB, IMONEPEYHBIX CUJI, MPOJOJBHBIX CHII,
KPYTAIIUX MOMEHTOB U Ha MECTHOE JISHCTBHE HArpy3KH (MECTHOE CKaTHe, IPOaBINBAHIE, OTPHIB).

N3r'MBAEMbIE 3JIEMEHTbI



PACYET XENE3OBETOHHbIX NIEMEHTOB HA JEACTBMUE U3r'MBAIOLLMX MOMEHTOB

O6LWwme nonoxeHus

3.15. PacdeT 1o mpoYHOCTH KeIe300eTOHHBIX 3JIEMEHTOB Ha JIeUCTBHE M3THOAIOMINX MOMEHTOB ClIelyeT MPOU3BOINTH IS CCUCHHUI, HOPMAIBHBIX K
HX IIPOZIOIBHON OCH.

Pacuer HOPMAJIbHBIX CeYeHUI M3rndaeMbIX JIEMEHTOB CJIEAYCT MPOU3BOAUTL Ha OCHOBE HETTMHEWHON Z[erOpMaL[PIOHHOﬁ MOZCIIN COrjiaCHO m.3.72-

N .

3.76, npuHIMas

Pacuer NpAMOYTrOJIBHOI'O, TaBpOBOI'O U ABYTaBPOBOI'O CEUEHUHN C apMaTypoﬁ, paCHOHO)KCHHOﬁ Yy HNEPHECHAUKYIAPHBIX IIJIOCKOCTHU n3ruda I‘paHCﬁ
2JIEMEHTA, NIpHU HeﬁCTBHH MOMCECHTA B INIOCKOCTU CUMMETPHUHU CEYCHUA NOIYCKACTCs MPOU3BOAUTD 10 MPEACIIbHLIM YCUIIUAM COI'JIaCHO m.3.17-3.27.

Pacuer 2JIeMEHTOB C TaKMMH CCYCHHSMHU Ha JICHCTBHE KOCOTO M3ruda B HEKOTOPBIX CIydasx TAKXKE JOMYCKACTCS MPOU3BOJUTH IO MPEICIbHBIM
yeunusiM coracHo 1.3.28 u 3.29.

3.16. {nst xene300eTOHHBIX 3JIEMEHTOB, Y KOTOPBIX IPEIeNTbHBIN 10 TIPOYHOCTH M3THOAIONINI MOMEHT OKa3bIBaeTCsl MEHBIIIE MOMEHTa 00pa30BaHHs
TpemmH (1mm.4.5-4.8), mionans cedeHHs MpOJOIBLHOW pacTSHYTOW apMaTyphbl HOJDKHA OBITH yBENMUYEHA IO CpPAaBHEHHIO C TpeOyeMoi M3 pacueTa Iio
MIPOYHOCTH HE MeHee, 4eM Ha 15% Wi JOo/DKHA yIOBIETBOPSTE pacueTy 1O MPOYHOCTH Ha AeHCTBHE MOMEHTa 00pa30BaHMs TPEIIHH.

3.17. Pacuer 1o MPOYHOCTU HOPMAJIBHBIX ceueHui CJIenyeT IPOU3BOANUTL B 3aBUCHUMOCTH OT COOTHOIICHUS MEXAY 3HAUYCHUEM OTHOCUTEILHOM
X

BBICOTBI C)KaTOM 30HBI OETOHA ;gl:l , OIPEACIIACMBIM U3 COOTBETCTBYIOIIUX yCJ'[OBI/Iﬁ PpaBHOBECHS, U 3HAYCHUEM FpaHH‘IHOﬁ OTHOCHUTEJILHON BBICOTHI
C)KATOM 30HBI R , [IpU KOTOPOM IPEACIIBHOE COCTOAHUE IJICMEHTA HACTYIIACT OAHOBPEMEHHO C NOCTUIKCHUEM B paCTﬂHyTOﬁ apMaTtype€ HallpsHKCHUS,

PABHOTO PaCYETHOMY COMPOTHBIEHUIO  ©

3HaueHne £ R ONPEJIEISIOT o (hopMyIte

0a
£ I 7
1+ 2
700 (3.15)
WM 110 Tab.3.2.
Tabmuna 3.2
Kiacc apmarypst A240 A300 A400 A500 B500
0,612 0,577 0,531 0,493 0,502
3nauenne - &
¥ 0,425 0,411 0,390 0,372 0,376
R
3HaueHue

n pPAMOYrofibHble ce4YeHusA

3.18. Pacuer npsAAIMOYTrONIbHBIX ceUeHHi (4epT.3.3) mpOoru3BOIUTCS CIEeIyIOIUM 00pa3oM B 3aBUCUMOCTH OT BBICOTHI CKaTOW 30HBI

- R A5 - Ry A,
b

X
(3.16)



X
g= 2 <y
a) IpH }'ED - U3 YCIIOBHS

M < Rybx(i = 0,5%) + By 4, (g —a"). (317

E>Ep

0) mpu - U3 yCIIOBUS

M < ogRybl + R, 4,0 —a)) (3.18)

e @R = ERU-0.58R)

WK cM. Ta0i1.3.2.

R,A

b

" !
b

Yepr.3.3. Cxema ycuiiid M 31I0pa HaNPSDKEHUH B IONIEPEYHOM NPAMOYTOJIbHOM CEYEHUH M3rHOAeMOro jKene300€TOHHOTO JIEMEHTa

ap (070g+030,) ’

[paByto wacte ycnoust (3.18) npu HEOOXOOUMOCTH MOXKHO HECKOJIBKO YBEJIMYHUTH IIyTEM 3aMEHBbI 3HAYCHHS rae
O, = E(1-035
m = & £ , ¥l IPHHUMAs 311€Ch £ He Goee 1.
=0
Eciu * = ¥, IpOYHOCTH NPOBEPSIIOT U3 YCIOBUS
MIR Al -—a
x 2a’
Ecnu BeunceHHas 6e3 yueTa cxaroil apmatypel ( ° =0,0) BBICOTAa CXKATOH 30HBI MeHbie S nposepsiercs yciosue (3.19), roe Bmecto
i’
@ poxcraBmsercs % /2 .

L
3.19. UsrubGaembie SMEeMEHTHl PEKOMEHIYETCSl HMPOSKTUPOBATh TAK, YTOObI O0ECIEYUTHh BBHIIIOIHEHHE YCIOBHUS £ ER. Hesbinonnenue 3toro
YCIIOBHSI MOXKHO JIOITYCTHTH JIMIIb B CIIy4asix, KOrJa IUIOIIA]b CEUCHUsS PACTSHYTOW apMaTypbl ONpejesieHa U3 pacyera IO MPeAeNbHBIM COCTOSHUSIM
BTOPO#i TPYNIIBI MM MPHHSATA O KOHCTPYKTUBHBIM COOOPaKEHHSIM.

3.20. [TpoBepKy MPOYHOCTH MPSIMOYTOJIBHBIX CEYEHUH C OJJMHOYHON apMaTypoi MPOU3BOJIIT:

pu T ER'EED

U3 YCIIOBHS

M LR A (k) -05x) (3.20)



_ tatis
e % - BEICOTA CKATOM 30HEI, PaBHAs RE’E} ; ER -em. .3.17;
pu x 2 ER;ED U3 YCIIOBHS
M <o pRyhi | 621
rue ®R. cM. Tab.3.2;
TIPY 3TOM HECYIIYIO CIIOCOOHOCTh MOYKHO HECKOJIBKO YBEIIMUYHTH, UCIIONB3Ys peKoMeHammo 1.3.18, 6.
3.21. [Tog6op MpOIONBHOM apMaTyPhI IPOU3BOIAT CIIEIYIOIIAM 00pa3oM.
Beruucnstor 3HaueHue
LM
m=—
Rfﬂb’%‘j? . (3.22)
Ecmn % Co R (cm. Tabn.3.2), cxxaras apMarypa 1o pacuery He TpeOyercst.

[pwm oTCYTCTBHM C)KaTOH apMaTyphI ILIONMIA(h CEUYSHHUsI PACTSHYTOH apMaTyphl OIpeAeseTcs o Gpopmyse
A = Rybly1-.1- 20,0/ R
5 b ( m :' E (3.23)

O, & o
m R , TpeOyeTCsl YBEITMYNUTD CEUCHHUE HITH MOBBICHTH KJIAcC OETOHA, HJIH YCTAHOBUTH CKATYIO apMarypy COrJIacHo 1.3.22.

Ecmn

’

3.22. TInomany ceyeHus pacTAHYTOU M CKATOM ~ © apMaTypbl, COOTBETCTBYIOIIME MUHUMYMY HX CYMMBI, €CIIH TI0 pacdeTy TpebyeTcs cikatas
apMmarypa (cM. 11.3.21), onpezensror no ¢popMmynam:

5

. M- g Ry bk
S B —
Ryl —al) (3.24)
A = EpRybin ( Ry + & 025)

Ep

rae i “R. cM. Tabm.3.2.

!

Eciu 3HadeHMe MPUHATON IUIOMAAM CEUEHHs CXKATOH apMaTypsl ~ © 3HAYMTENLHO NPEBBIIAET 3HAUEHHE, BBIUMCIEHHOE 1Mo (opmyne (3.24),

IUIOIIAb CEYCHHs PACTSHYTON apMaTypbl MOXKHO HECKOJIBKO YMEHbBILHUTH 110 CPABHEHHUIO C BHIYUCIEHHOH 10 hopmyre (3.25), ucnons3ys Gopmyay

A = Rybhg (1= J1-200) [ B, v (3.26)
rac
_ MR Ay —a)

- 0
Rybi

m

o) o)
IIpK 3TOM JIOMKHO BBIMNONHATECA YCIOBHE R (cMm. Tab1n.3.2).



TaBPOBbIe n AByTaBpoBble ce4YeHuns

3.23. Pacuer Ce‘{eHHﬁ, HUMCIONIIUX IOJIKY B CXKATOW 30HE (TaBpOBI)IX, JABYTaBpPOBLIX U T.H.), OpOU3BOAAT B 3aBUCHUMOCTU OT ITOJIOKCHHS I'PAaHUIIbI

C)KaTOU 30HBI:

a) eCITi TPpaHuIa TIPOXOIUT B TIONKE (4epT.3.4, a), T.e. COOI0AAETCS yCIOBHE
1 1 B
RyA; < Rybohy + Ry, A,

pacuet npousBozaT 1o m.3.18 u 3.20 kak Ayt IPSIMOYTr OJIBHOTO CEYEHHS ITUPHHOM f ;

0) eciv TpaHUIIA IPOXOAUT B pedpe (uept.3.4, 0), T.e. ycinosue (3.27) He coOOAAETCS, pacyeT MPOU3BOIAT U3 YCIIOBHUS:

M & Bpbhxihy — 05000+ By d,, (hpy — 9,5.33:;,:-] + R, (hg —a’)
rae A'w - IIOMIa/lb CEYEHHs CBECOB ITOJIKH, paBHAas (bf - b) ;gf ,
TIPH TOM BBICOTY CHKATOH 30HBI OIPEEISIOT 10 hopMyIe
_ Ry, — R A5 — Ry 4,
R b

i
W IIPHHUMAIOT He Ooree ER o (cM. Ta61.3.2).

X >ER'£3EI

Ecan , yciioBue (3.28) MOXHO 3amucaTh B BUIE

M < o pRybitf + Ry Ay, (g = 0.5k )+ Ry AL (g — )

rae R cM. Ta051.3.2.

a) 8) 3
h‘; H
o2 < —
2 3
= b —
¥ b I
As A.r

Yepr.3.4. [lonoxkeHue rpaHULIBI CKATOM 30HBI B TABPOBOM CEUYSHHU M3TH0AEMOT0 Kene300€TOHHOTO AJIeMEHTa

a - B noJike; 6 - B pebpe
'
IMpumeuanus: 1. [Ipy nepeMeHHOM BBICOTE CBECOB IOJIKHU JIOIYCKAETCsl TPUHUMATh 3HAYCHUE f PaBHBIM CpEJIHEH BBICOTE CBECOB.

2. HlupuHa cKaToi MONKH f , BBOIUMAsl B pacdeT, He JOIDKHA MPEBBIIIATH BEIMYHH, YKa3aHHBIX B 11.3.26.

(3.27)

(3.29)

(3.29)

(3.30)



3.24. TpebyeMyro IIIONMa b CEUSHNUS CKATOW apMaTyphl ONPEENIOT 1o GopMyIe

M - agRybhig — Ry Ay, (g — 0.5k)
Rl —a) (3.31)

’

5

rue ®R - cM. Ta011.3.2; Aﬂv B (bf _b)kf.

By < By Eok
HpI/I 3TOM JOJIKHO BBITIOJIHATHECA yCJ'IOBPIe f E Rhﬂ f ER D

. B ciiyuae, ecnu , IUIOIa/Ib CEYEHNUS CXKATOI apMaTyphl ONPENEIIOT KaK 11

MIPSIMOYTOJIBHOTO CCUCHHS IIIMPUHOMN f o hopmyie (3.24).
3.25. Tpebyemyro IIIOMIa (b CEYSHUS PACTSIHYTOH apMaTyphl OIPEJENSIOT CIEAYIOINM 00pa3oM:

a) €CJIM I'paHuIla CXKaTOW 30HBI TMpOXOAHT B IIOJIKE, T.C. c06n}oz[aeTc5{ ycioBue:

M2 Rbf?:f .*EZI:f (:’EED - D,ﬁh:f':' + Rsc ﬂ; (’Egﬂ - al) (3.32)

IUIOIIA/Ib CEYEHHUS PACTSHYTOH apMaTyphl ONpelesIAoT Kak Ui NPAMOYTOJIbHOIO CeUEHHsI IIUPUHON f cornacHo m.3.21 u 3.22;

0) ecy IpaHuLa CKAaToON 30HBI IPOXOIHUT B pedpe, T.e. ycnosue (3.32) He coOmonaeTcs, MIoMmaab CeUCHUs PACTSIHYTOH apMaTyphl ONPEAEISIOT O
dopmyrne

_ Rypblg (1= 1= 200 )+ Ry, + R

£ , (3.33)

_r‘is

rae

_ M - Ry Ay, (g ~0,5kp) ~ Ryp & (g - )

i
Rybh

m
(3.34)

O, S
IIpy 2TOM JIOMKHO BBIMONHATCA YCIOBUE B (cM. Tabi.3.2).

3.26. 3HaueHue S , BBOJJMMOE B pacueT, MPUHUMAIOT U3 YCJOBHS, YTO IIMPHHA CBECA IOJKH B KOXKIYIO CTOPOHY OT pedpa JomKHa ObITh He Oonee
1/6 mposera sneMenTa u He Ooree:

2014

h
) IIpU HAJIMYUH NIONEPEYHBIX pebep WM Ipu S - 1/2 paccTostHHS B CBETY MEX/y POIOJIBHBIMU peOpamu;

0) IpH OTCYTCTBHHU HOMEPEYHBIX pedep (WIH MpU PACCTOSHUSIX MEXKIY HUMH, OONBIINX, YEM PACCTOSHHS MEXAY MPOJOIbHBIMUA pedpaMu) U mpu

B < D,lﬁz—ﬁﬁzf;
B) IPU KOHCOJIBHBIX CBECAX MOJIKU

N .
o B 20Tk Gy

- .
. 0,05k L hp <01k 3he



By <0,05h

npu - CBCChI HC YUHTBIBAIOT.

Mpumepbl pacyeTa

HpSIMOyFOJ'H)HI)Ie CCUCHUA

Ipumep 2. /lano: ceuenne pazmepom & =300 Mm, % =600 mv; 2 =40 mm; m3ruGarommii MoMeHT ¢ Y4ETOM KPATKOBPEMEHHBIX HArpy3ok M =200
£ £
kHm; 6eton knacca B15 ( b =8,5 MITa); apmarypa K1acca A300 (~ % =270 MIla).

TpebyeTcst onpenenuTh IIOMaIb CeYeHUs IIPONOILHON apMaTypEL.

B = 600 -40 =560

Pacuer. mM. [logbop mpomonbHO# apmaTypsl npousBoxuM coryiacHo 11.3.21. ITo ¢opmyne (3.22) BeruncisieM 3HaUeHHE

Cr.'m:

_ oM 200010°
Rybhi 8,5 300 5602

0

=0,25

m

O, =025 ap

ITo Ta6mn.3.2. HaxomuM ®R =0,41. Tak kak , CKaTas apMaTypa o pacueTy He TpeOyeTcsl.

TpeOyemyro mioniaap ceYeHus PacTSIHYTOH apMaTypsl onpenersieM o Gpopmyse (3.23)

A = Ryblg (1= ofl= 200, )/ R, =85:300°560(1 - f1-2:0.25)/ 270 = 1550 2.

2
[punnumaem 2 (g + 1 25 (ﬂs =1598 MM ).

£
IIpumep 3./lano: ceueHue pazmepamu & =300 mm, A =800 mMm; & =70 mm; pacTsHyTas apmarypa A400 (© ¥ =355 MIla); nnouans ee ceveHus

A 2 £
5=2045mm (6 il 25); 6eron kimacca B25 ( b =14,5 MIla); usrubaromuii MOMEHT M =550 kH-m.

TpelOyeTcs IPOBEPUTH MPOYHOCTH CEUCHHS.

B =800 =70 ="730

Pacuer. [IpoBepky npoYHOCTH NPOU3BOIUM COrJIacHO 11.3.20:

Onpenenum 3HaYeHUE &

_ R, 3552945 _

240
Rb 14.5-300
MM.
g= T 220 g0,
o ta6:1.3.2 Haxoqum ER =0,531. Tak xak 'sg':' 730 , IpoBepsieM ycnosue (3.20):

_ i _ . _ L]
R, A Chy —05x) =355 29450730 - 05 240) = 636,810 o = 636,8 kHw > M =550 xHow,

T.€. IPOYHOCTH CCUCHUA obecricueHa.

R

[Ipumep 4./laHo: ceueHne pazmepamu & =300 MM, A =800 mm; & =50 mm; apMaTypa Knacca A400 (© ¥ =""#¢=355 MIIa); usrubaroniuii MOMEHT

~
M =780 kH-m; 6eron knacca B15 ( b =8,5 MIla).

TpeOyercs onpenenuTh MIOM@As CEISHIS TPOAOIBHOI apMaTyphIL.



Pacsier. By =h-—a=800-50="750

MM. Tpebyemyro uIomanb MPOAOIBHON apMaTypsl onpeneisieM coriacHo 1.3.21. ITo gopmyne (3.22)
o
HaXOANM 3HAUCHHE :

L o M 780°10°
" RbME 8503007507

= 0,544

o @ =0.544 > 01 p =039

(cm. Ta611.3.2), Ipy 3aaHHBIX pa3Mepax cedeHus U Kiacca 6eToHa HeoOXOAMMaA CKaTas apMarypa.
i’
[Ipunumas & =30 MM u

ER =0,531 (cm. Tabm.3.2) mo dopmynam (3.24) u (3.25) ompenenuM HEOOXOIVMYIO ITUIOMIAJh CEYCHUH CKATOH H
PacCTSIHYTOM apMaTyphbl:

v M- opRybhi _780-10° -0,39-8,5-300- 7507 _

5

. 263
R (hy —a') 25507750 =30 -
Edg R | - - '
4 < EmbioRy o 0531300750085 oo o,
R, 355
MM
[puanmaem 4":15 =942 MM2 (3E20); 4":15 =4021 MM2 (SESZ).

! £
IIpumep 5./laHo: ceueHue pa3mepaMmu & =300 mmM, A =700 mv; % =50 mm; @ =30 mm; Gerom xmacca B30 ( b1y Mlla); apmatypa A400
(Rs

2
=""5¢ =355 MIla); niomans ceueHus ckaroit apmatypsl = =942 mm (3 %] 20); u3rubaromimii MOMEHT M =580 kH-™.

TpeOyercs onpenenuTh MIOMaas CEYSHHS PAaCTIHYTOM apMaryphbl.
B =700 =50 =650 .
Pacuer. MM. Pacuer npou3BoauM ¢ y4eTOM HalW4Ms CKATOM apMaTyphl corjacHo 1.3.22.

0]
Beruucnsiem 3HaueHue m .

m

_ M- R Ay —a?) _ 580-10° -355 9420650 - 30)
Ry bitd 17300 650°

= 0,173

Oy, =0173 < ap =0,3%
Tak kak ™ ’ R ? (cM. Tab11.3.2), HeoOXOAMMYIO ILIOLIAb PACTSHYTON apMaTyphl orpenessieM o Gpopmyse (3.26)

A = Rybhg(1— 12, ) R, + AL =17-300- 650(1- /1-2- 0,173) /355 + 942 =
= 2727 .2

A 2
IMpuHumaem 3 i 36 (T % =3054 MM ).

! £
[Ipumep 6./]aH0: ceuenue pasmepamu & =300 MM, A =700 mv; % =70 mm; @ =30 mm; Geron kiacca B20 ( b =11,5 MIla); apmaTypa knacca A400
R R “

A 2 A 2
¢ =355 MITa); niouafb ceueHus pacTAHyToi apMaTypsl = =4826 MM (6 i 32), cxaroit - ~ ¢ =339mm (3 i 12); m3rubarommii MOMEHT
M —630 k.

TpeOyercst mpOBEPUTH MPOUHOCTH CEUCHUSL.

B =700 =70 =630
Pacuer.

mM. [IpoBepKy IpOYHOCTH CEYECHUS POU3BOJNM corjacHo 1m.3.18.



Io opmyite (3.16) ompeersieM BEICOTY CKATOH 30HEI =

R4 R A 355(4826-339) _

4617
Ry b 11.5-300
MM.
g X 230MT 0330 g 20531
ITo Ta6i.3.2 Haxomum ER =0,531mn R =0,39. Tax kax 'sg':' 630

, IPOYHOCTL CCUCHMUS IIPOBEPSACM U3 YCIOBUSL

(3.18):
o g Rybhtf + Ry A; (g —a') =0,39:115-300 " 630° + 355339 (630 - 30) == 606,2-10° _ 6062 .

<M =630 4

o)
T.e. NPOYHOCTH COIJIACHO OJTOMY YCIOBHIO He oOecriedeHa. YTOYHHM IIpaByl0 dYacTh yciaoBus (3.18) myreM 3aMeHBI 3HaueHUS L

(07op +0.30,)
o,y = E(1-0,58) =0,733(1-0,5-0,733) = 0,464

(070,39 +03 04643115 300+ 630° + 355339 600 = 636,65 10°
= 6366 kHm > M =630 kH-Mm, T.e. mpo4HOCTH ObecreueHa.

HwMMm =

TaBpoBble U AByTaBpPOBbIE€ CEYEHUsI

by iy b i a Ry

[pumep 7./laHo: ceueHue pazMepamu =1500 mm, =50 mm, = =200 mm, ¥ =400 mm; = =80 mmMm; Oeron kmacca B25 ( =14,5 MIla),
I

apmarypa knacca A400 (~ ¥ =355 MIIa); usrubaromuii MOMeHT M =260 kH-Mm.

TpebyeTcs onpeaeNuTh oAb CEYSHHUs IIPOJOIBHOH apMaTyphl.

B =400 =30 =320

Pacuer. MM. Pacuer npou3BomuM cornacHo 11.3.25 B IPEAIOIoKeHUH, YTO CKaTasi apMaTypa 10 pacueTy He TpeOyeTcsl.

A
IIposepum ycnopue (3.32), npuaumas ~ ° =0:

Rybehe (I —0,5h5) =14,5: 1500+ 50(320 - 0,5-50) = 320,8-10° ;
=320,8 g > M =260 gy

‘MM =

'
T.€. TPAaHULA C)KATOH 30HBI MPOXOJUT B MOJKE, U pacueT NMPOU3BOAUM Kak Ul NPSMOYrOJBHOTO CEUEHMs IIHPHHOM I
m.3.21.

MM CorjaCHO

Beruncisiem 3HaueHne

_ M _ 26010°
" Rybhi 145150003207

0

=0117< ap =035
(cM. Tabn.3.2),

T.e. CKartas apMarypa ACHCTBUTENBHO 110 pacueTy He TpeOyeTcsl.

[Tnotaap ceueHns: pacTSHYTOH apMaTyphl BerAucisieM o Gopmyite (3.22)



A= Byl (1= 1= 200, )/ R, = 145150032001~ {1 -2 01173/ 355 = 2446 MME.

A

2
[punumaem 4 i 28(77F =2463 Mm ).

3 3 R
[pumep 8.J]aHO: ceueHue paszmepamu S =400 mm, S =120 MM, & =200 MM, L =600 MmM; & =65 MM; OeToH kimacca B15 ( b =8,5 Mlla);
F
apmarypa k1acca A400 (© ¢ =355 MITa); usrubarommii MOMEHT M =270 kH-m.

TpeOyercs onpenenuTh IIOMaas CEYSHHUS PACTIHYTON apMaTyphl.

B =600-65=1535

Pacuer. MM. Pacder IpoM3BOIHM COMIACHO 11.3.25 B MpeANoIoKeHHH, YTO CKaTas apMarypa 1o pacieTy He TpeOyercs.

Tak kak
Yyt _ " ) ) _ ) — b
R,;,E:-fﬁzf (fp D,ﬂﬁzf) 8.5-400-120(535-0,51200=1%323-10 -
ZIQB’SKH'M< M =270 KHMm,

“MM=

TPaHHMIIA CKaTOM 30HBI MPOXOAUT B pedpe W IUIOMAAb CEUSHUsI PACTSIHYTOH apMaTyphl onpeaennM 1o ¢popmyne (3.33), mpuHUMas IIIOMa s CeUYeHUs

Ay = (by ~B)hg = (400 -200)-120 = 24000 2 o, A =0

CBC€COB paBHOﬁ MM . Beraucnisem 3HaueHue , IpA

_M-Ry A,y —U,ﬂﬁz}} _ 270-10° —8,5-24000(535- 0,5-120) _
2 2
Rbb;ﬂn 8.5:200°535 =0,356 < &R =039 (cM. Ta611.3.2),

2 m

CJICA0OBATEIIBHO, C)KaTas apMaTypa HE Tpe6yeTc;l.

2 R (1- JU=20,)+ Ry A, 85-200535(1- f1-2-0,356) +8,5 24000 _
5
R 355

&

=1%455 2
M

M .

A 2
[punumaem 4 o5 (TF=1964 MM ).

by g S A a Ry
IIpumep 9./laHo: ceueHue pazmepamu =400 Mmwm, =100 MM, = =200 MM, ** =600 mm; * =70 mm, OeroH kiacca B25 ( =14,5 Mlla);

I A 2 A
pacrauyTas apmarypa knacca A400 (© ¥ =355 MITa); nmnowaas ee cedenns - =1964 mm (4 i 25); ~7% =0,0; usrubaromuii MOMEHT M 300 kHm.

TpebyeTcs IPOBEPUTH IPOYHOCTH CEUSHHS.

Pacuer. 'EQU =600 -70 =530 M. TIpoBepKy NPOYHOCTH TIPOM3BOAMM cOrnacHo 11.3.23, npunumas  © =0,0. Tak kax
R4 =355'1964 = 697220 > Rybshe =14,5:400-100 = 580000

ceueHus nposepsieM u3 ycioBus (3.28).

H, rpanuma cxatod 30HBI NPOXOAUT B pedpe, M HPOYHOCTH

Hns 3TOro 1o hopmyie (3.29) onpeaeauM BBICOTY CXKATOM 30HBbI, TIPUHSAB ILIOIA/Ib CBECOB paBHOM
Ay =(by ~B)ip = (400-200)- 100 = 20000 2
o ReA ~Ryd,, 3551964-14.5-20000 _
Ry 14,5+ 200 - L Ephp =0531x

x 530 =281

MM (T1e ER HaiineHo u3 Tabn.3.2).



Rybx(lg=05x) + Ry Ay, (g — 0.5k¢) = 14,5200 140+ (530~ 0,5-140) + + 14,5 20000(530 - 0,5 100) = 326-10° _
=326 gpa > M 230041,

T.C. IPOYHOCTH CCUCHUS obecrieueHa.

AnemeHThI, paboTalowme Ha KOocon U3rmb

3.27. PacdeT nUpSMOYTrONbHBIX, TaBPOBBIX, JBYTaBPOBHIX M [ -00pa3HBIX CEYECHUIl 3JEMEHTOB, pabOTAIOMIMX HA KOCOW W3rH0, JOIMyCKaeTCs
MIPOM3BOIUTH, IPHHUMAST ()OPMY CXKATOH 30HBI IO YEPT.3.5; MPH 3TOM JIOJKHO BBITIOIHSITHCS YCIIOBUE

Mx it REJ[-AweEJ ':'SQD N 13+ Sov,x] + Rscg.sx

(3.35)
rac ro COCTaBJIAOIIIAsA I/I3FI/I6aIOIHeFO MOMCHTA B IINIOCKOCTH OCH X (321 ocu X u "}? TNPpUHUMAIOTCA ABE B3aWMHO HepHeHI[PIKyJ'IS{pHBIe OoCH,
IPOXOAAIINE YEPE3 LEHTP TSHKECTH CEHCHUSA paCTf{HyTOﬁ apMaTprI napayuICJIbHO CTOpOHaM CEYCHUA, NJid CEYCHUS C l'[OJ'[KOﬁ OChb X MIPUHUMACTCA

mapajiesIbHO MIIOCKOCTH pedpa);

‘A’I—UEEJ = HEJ _'AOV : (3.36)

4

- TUTOIIA/Ib CEUCHUS CHKATON 30HBI 66TOHa, paBHas

4 = R, A - R4,
b
5 : (337)
A IIOMa/1h HAUGONEE CKATOTO CBECA MOJKH;
& . . . o
- pasmep cxkaToii 30HbI GETOHA MO HaMbOIIEE CXKATOH GOKOBOI CTOPOHE CEUEHHs, OMpPE/IENAEMBIH MO (opMyIe
xo=-t+ Jzz + 24,5 ctaf
: (3.38)
rue
SGVJ ctgd - Sov,x
i=1, +Eqctgl — Ay
ﬂweb .
Ry Ry
l:"l-",‘}' y LA CTAaTUYCCKUEC MOMCHTHI ILIOIIa a1 A.OF OTHOCUTECJIbHO COOTBECTCTBEHHO OCHU X n .,J"? )
g 5 x ctgf=M,/M, M
- YroJl HaKJIOHA IIOCKOCTH JeHCTBHUS N3ruOaroIero MOMeHTa K OCH ** , T.e. F ( Y - cocraBnsromas u3ruGarOIEro MOMEHTA

B INIOCKOCTHU OCHU

y);

el

- PacCTOSIHUE OT LIEHTPA TSHKECTH CEUCHUsI PACTSHYTON apMaTyphl 10 Hauboree ckaroll 00KoBoii rpaHu pedpa (CTOPOHBI).



Xy

TIepT.3.5 (DopMa C)KaTOW 30HKI B TIONIEPCYHOM CCUCHUU JKeJIe300€ TOHHOTO JJICMCHTA, pa60Tammer0 Ha KOCOM U3rud

a - TaBPOBOT'O CEUCHNS; O - MPSIMOYTOJILHOTO CeUeHUsT; | - INIOCKOCTh AEHCTBYS U3rHOAfOIero MOMEHTa; 2 - IEHTP TSHKECTH CEUSHNS pacTSHYTON
apMaTypsl

HpI/I pacueTe npsIMoyrojbHbIX CEUYCHUN 3HAYEHUS s , ield , oV} NIPUHUMAIOTCS paBHBIMU HYIIIO.

_;‘15 < ﬂﬂv - | X D,Eﬁzf

Ecmm , pacd€T NPOU3BOAUTCA KaK IJIs IIPAMOYI'OJIBHOI'O CEYEHUS H.II/II_')I/IHOﬁ f .

Ecnu BeImonHsieTcst ycioBue

154w

1 ey
+
L (3.39)
(rme  ®Y - mmpuHa HaMMeHee CKATOTO CBeca MONKH), pacyeT MPOM3BOAUTCA 6e3 ydeTa Kocoro uiruba, T.e. mo dopmynam mm.3.18 u 3.23 Ha neiictsue
=M, b .
MOMEHTa , TIpY 3TOM cienyeT nposeputs yciosue (3.40), npuHuMas KaK IIpU KOCOM u3ruoe.

4

[pu onpeneneHuy 3HaYCHUS o ¢opmyste (3.37) HampshKEeHHE B PACTSHYTOM CTEpIKHE, OiKaiilieM K MpaHHUIle CKATOW 30HbI, HE TOJDKHO OBITh

MeHee ¢, 4TO 06ECreunBaeTcs COBMIOIEHHEM YCIOBUS
1
boptgt + 3
= T LER
.+ o+ A
E}D! o g ;QEI: , (3. 40)
rie ER - cM. Tab61.3.2;
& 07 JitgI:Iz' o o
u - PacCTOSHHUSI OT PacCMaTPUBAEMOr0 CTEP)KHS COOTBETCTBEHHO 10 Hamboiee CKaToW rpaHd (CTOPOHBI) M 10 Hambosee CXKaToil rpaHH,

HOPMAaJIbHOM K OCH x (cM. wepr.3.5);

“¥ . mmpuHa HauGoNee CKATOTO CBECa;

8 y.

- YroJ1 HaKJIOHa MPsIMOM, OrPaHUYMBAIOIIEHN CXKATyIO 30HY, K OCH

ta

3Ha4YeHHE onpenensercs no Gpopmyie



2
1
2-’41413-5 )

Ecmm ycnosue (3.40) He cobmromaeTcs, pacdeT CEUeHMsI IPOM3BOIUTCS ITOCIICAOBATEIBHBIMHU NPUONIDKEHNUAMH, 3aMeHsist B gopmyne (3.37) mus

tgld =

KaXJA0ro pacTsHYTOro CTCPKHA BEJIIMYUHY s 3HA4YCHUAMH HaHpﬂ)I(eHI/Iﬁ PaBHBIMU

08
o =00 - -1
! (MIIa), Ho He Gomee ~ = .

! man * R Gonee uem mHa 20%, npu 5TOM MOXKHO

£ Eg

, Ha

IIpu npoekTupoBaHUM KOHCTPYKLUI HE PEKOMEHAYETCs JIOIyCKaTh IPEBBIIICHUE 3HAYCHUS

&

IIPOBECTH TOJHKO OIWH IOBTOPHBIN pacueT ¢ 3ameHOW B (opmyne (3.37) 3naueHmii JUI PacTSHYTBIX CTEpXKHEH, U1 KOTOPBIX

HalpsoKCHUS, paBHBIC

_T00(08/ & — 1)+ 2R,

2

3 . (3.41)

[pu nons3oannu popmysoii (3.37) 3a pacTSHYTYI0O apMaTypy IUIOMAALI0  ° pEKOMEHIyeTcs TPUHUMATL apMaTypy, PacroiaracMyio BOIH3H
!

PACTSHYTOH IpaHH, NapajyieabHONH OCH ° , @33 CKATYI0 apMAaTypy IUIOMAABIO = - apMaTypy, PacroiaraeMyro BOJH3U CKATOH IPaHH, NApaIeibHO

ocn ¥ , HO IO OJIHY HauGoIee CHKaTyio CTOPOHY OT OCH * (cM. uepr.3.5).
Hacrosiimm MyHKTOM MOYKHO IOJTb30BAThCS, SCITH BBITIOIHACTCS YCIOBHE:

JUTSL IPSIMOYTOJTBHBIX, TABPOBBIX M ['-00pa3HBIX CeUeHHMH C IOJIKOH B CXKATOH 30HE
& <k .
JUISL IBYTaBPOBBIX, TaBPOBBIX U [-00pa3HBIX CEYEHHH C TIOJIKOM B PACTSHYTOM 30HE

xn LA _.32-}:' —E:'w,ftgﬁ'

;Ef " *'-E:'ovf

rjae *" - BBICOTA W IIMPUHA HAUMEHEE PACTSHYTOr0 cBeca MoikH (uept.3.6).

IInockocTs neficTBHA
uirnfaroLero
MOMEHTA
g
1]
Ab
- N 8
[&] [+
L 3
2 [#] [« 1+]
b, *m] ¥

Yepr.3.6. TaBpoBOE ceueHne co CKaTol 30HOM, 3aX0IsIIel B HAUMEHEE PaCTSHYTbII CBEC MOJIKH

N g,

B npotuBHOM citydae pacyeT npOU3BOIUTCS Ha OCHOBE HEJIMHEHHOHU 1e(hOpMaIIMOHHON MOJIENN COTTacHo mit.3.72-3.76, npuHuMas



3.28. Tpebyemoe KOTHMYECTBO PACTIHYTOW apMaTyphl IPH KOCOM H3THOE JJISl 3JIEMEHTOB IMPSIMOYTOJBHOTO, TaBPOBOrO U ['-00pa3HOro cedeHwid ¢
MOJIKOW B CXKATOHM 30HE PEKOMEHIYETCS OMPENEINIATh C MOMOIIBI0 rpadukoB Ha 4yepT.3.7. s 3TOro OpUEHTHPOBOYHO 33JA0TCS MOJOKEHUEM LIEHTPa

[0
TSKECTH CEUSHHs PACTAHYTOH apMaTypsl U 10 IPap UKy ONPENENSIOT 3HAUCHHS  ° B 3aBUCHMOCTH OT:
e = MX_REJSov,x — Ry
mx 7
Rl
~ My - RE:,SW’}, - R_SCSSJ,
Sy Rybih
0 A
,
g S-Sy H.; & x
u - CTATHYECKHe MOMEHTHI TLIONIA OTHOCHTEINIEHO COOTBETCTBEHHO OCH * M OCH **

rac

A
-]

Qr

085

1]

0ss

0s

0.45

o4 |

03X

03

025

0.2

nl
AT |

.. e
\_ !l (G;fﬁ e :'!l.

[T T
j"f a:l?f.:i:" "‘-Fh

015 | \1\1 1’//9,!;? ‘. &
\

R —i—
I

005 "

0 ' +
L1 £05 Q 206 O 015 02 025 dpy

Yepr.3.7. I'paduk Hecyreil ciocoGHOCTH MPSIMOYTOIBHOI0, TABPOBOTo 1 ['-00pa3HOro ceueHuit [y AIeMEeHTOB, paboTaOIINX Ha KOCOM U3rub



o =MJ.’ _REJSOV,I_R.SGSSX =My _REJSOV,y _R.scgsy
mx 2 my 2
Ryiphy : Rk ;
o = EA -Fpd,, -k A
s
Rydphy
OcranbHble 0003HaUeHUS - ¢M. 11.3.27.
Gy <0 b=bhy
Ecmu **mx ™~ pacder NpoM3BOAMTCA KaK VIS MPSMOYTOJIBHOTO CEUCHHS, IPUHAMAS] .
b th
o &y

Ecnu 3nauenue Ha rpaduKe HAXOJUTCS I10 JIEBYIO CTOPOHY OT KPHBOM, OTBEYAOIICH MapaMeTpy

M=2M,

, TIOI00P apMaTypbl TPOU3BOTUTCS
0e3 ydera Kocoro u3rnoa, T.e. coriacHo nir.3.22 u 3.26 Ha aeiicTBHEe MOMEHTa

Tpe6yeMa5{ miomaab paCTHHyTOﬁ apMaTtypsbl IIpU YCJIOBUH €€ pa60TLI C IIOJIHBIM PACHYCTHBIM CONIPOTUBJIICHUEM ONIPEACIISICTCA 110 (I)opMyne

K .
A, = (o Bpdy +-’qov:'R_b + A
3 , (3.42)

A,

rae - %Y - em. popmymy (3.36).

HeHTp TAXKECTU (1)aKTI/I‘{eCKI/I HpHHﬂTOﬁ pac*r;n—lyroﬁ apMaTypbl JOJDKEH OTCTOATH OT pacmHyToﬁ T'paHUu HE JajblIe, YEM l'IpI/IHHTHﬁ B pacueTe LUCHTP
TsDKecTH. B TMIPOTHUBHOM CJIy4da€ pacyeT NOBTOPAIOT, IIPpUHUMAs HOBBII LEHTP TSHKECTHU CCUCHUS paCTﬂHyTOﬁ apMarypbl.

VYcnoBueM paboThI pacTSHYTOH apMaTypbl € MOJIHBIM CONPOTHBIICHHEM SBIISETCS BhIIOTHEHHUE ycinoBus (3.40).

a3
IMpu apmarype knacca A400 u Hmke ycrnosue (3.40) Bceraa BBINONHSETCA, €CTH 3HAYEHHME =

B Tk

Ha rpaduke 3.7 HaxomurTcs BHYTpU 0OJacTH,

OrpaHMYEHHOH OCSAMM KOOPJMHAT, M KPUBOH, OTBEYaIONIel mapamMmerpy

Ecnu ycnosue (3.40) He BBINONHSETCS, CIEAYET IOCTaBUTh (YBEJIMUHUTD) CXKATYIO apMaTYpY, JIMO0 MOBBICUTH Ki1acC OETOHA, JINOO YBEJINUUTH Pa3M epbl
cedyeHus (0cOOEHHO HanbosIee CKaToro CBeca IOJKH).

o)
Ha rpauKe HE JOMKHBI HAXOTUTHCS MEKIY OCBIO ¢ M KPHMBOMH, COOTBETCTBYIONICH MapaMeTpy

h

o B lh
3nauenus  ° L . B nporuBHOM cityuae

X
1 cranosures Gonee , M pacyeT Torja clielyeT IPOU3BOAUTH coryacHo mi.3.72-3.76.

Mpumepsbl pacyeTa

ctgf =4

Mpumep 10./JaHo: xene300e TOHHBIH MPOrOH KPOBIU ¢ YKIOHOM 1:4 ( ); CeYCHHE U PACIIOIOKEHHE apMaTypsl - 1o 4ept.3.8; OeToH Kiacca

!

A 2 A
B25 (*"¥ =14,5 MITa); pactsimyras apmarypa kiacca A400 (© 5 =355 MITa); ™ =763 mm (3 i 18); “7%=0,0; n3rubaronuii MOMEHT B BEPTHKAILHOM

ILUIOCKOCTH M =82,6 kH-m.



Yepr.3.8. K npumepy pacuera 10

1 - I0CcKOCTh ﬂeﬁCTBHﬂ I/I3FI/I6aIOIHCFO MOMCHTA, 2- LEHTP TSHKECTU CEUCHUSA paCTHHyTOﬁ apMaTrypbl

TpebyeTcs IPOBEPUTH MIPOYHOCTH CEUCHHS.

Pacuet. U3 uept.3.8 cnenyer:

1-30 2-120+1-30 _

By =400 -30-—"" =360 By = 90
3 MM; 3 MM;
B, =b,, J3007150 o5 iy —50+20 — g
2 MM; 2 MM.
o dopmyse (3.37) onpenenuM MIOMIAL CKATOW 30HBI OETOHA Ab :
R.A :
g - Bt (395763 aes
Ry 14,5
MM .
x ¥

ILnomane HaubOoJIee CKATOro CBECA IOJIKH M CTATHYECKHE MOMEHTHI 9TOM IJ10aau OTHOCUTEIIBHO u COOTBETCTBEHHO PABHBI:

Ay =By hp =7590=6750 2.

M,

Sony = Aoy +h,,/2) = 6750(90 +75/2) = 86,06-10% 3
, 3

M,

Sowx = oyl —Ez:f f2y=67500560-50/2) = 212,6-10% . 3

M .

Tak kax Ab A'w , pacdeT MpoaoKaeM Kak JJIsl TABPOBOTO CEUEHMSI.

Ay = 4y — 4, =18680-6750 =11930 2



. Rx
Omnpenenum 1o popmyie (3.38) pasmep cxxaToit 30HBI L J1J1s 3TOTO BBIYHCIISIEM

2606004 - 2126000
+Bgctgl —ky | = 15 +90-4-360 | =
11930 - 1655

5 Sov,yctgﬁ - Sov,x
ah

K = =t +oft? + 24, ctg = 1655 +4/165,57 +2:11930-4 - 185 _

M.

[IpoBepum ycrosue (3.39):

154y _ 1511930
b+b, 150+75 7 <xm=185

CJIEAOBATECIIBHO, PACUCT IIPOAO0IKAEM 1O (bopMynaM KOCOI'0 U3ruoda.

by =30, Ao =400-30=370

[posepum yciosue (3.40) mist HamMeHee pacTsiHyToro crepkas. 13 gepr 3.8 nmeem M;
2 2
o= = 189 _i4a
24, 211930
Botgf+xm 75 1434+185

By = =0562 > Ep =0531

(cMm. Tab.3.2).

by + By, Vg +f; (30 +75)1,434+ 370

Yenosue (3.40) He cobmomaetcs. Pacuer nosTopum, 3amenss B popmyne (3.37) snauenue -

’EEDHE?IJ'

JUIL HAUMEHEE PACTAHYTOI'O0 CTCPXKHSA HAIPSHYKECHUEM

=)
3, onmpeneneHHBM 110 hopmyre (3.41), ¥ KOPPEKTHPYs 3HAYCHHUS

TOO(08/E -1+ 2R - '
- (0,878 -1 s _ T00(08/0,562 -1) + 2 355 =3355 09458

2 3 MIla 5-
4 By

INockonbKy Bce CTEP)KHU OAMHAKOBOIO THAMETPA, HOBBIE 3HAUEHUS n'U OyZayT paBHbI:

2+0,945 2120 +0,94530
- = - =911
4 =18650=— 18338, & 240945 |
MM MM;
hy =400-30- 203593
2+0945 -

Sov,y Y Sov,xy -Awg.f;l - X1:

AHanoruyHo OnpeaAcIUM 3HAYCHUA

Sayy = 67O0(F11+7572) =363-10% . 3

M,

5., . =6750(359,8-90/2)=212510% 3
: _y

M,

Ay =18338-6750=11588 2,



¢=15 8680004 - 2123000 , 2L1-4-35%5|=15813
11588

MM;

% = -1813+4/1813% +2:11588-4 = 1731
MM.

=0

a8 u

[IpoBepsiem npouHOCTH ceuenust u3 ycnosus (3.35), npuHnmast

M, =Mocosf=M—8 _ _gpe 4 g0y

\'1+'3t52|8 1+4° kHm:

Ryl dyn (g —m i3+ Sov,x] =14 411588325 8- 1731/ 31 + 2125 1':'4] =
= 1B - 1
=8157-10%  , » M, =801-107

s

T.C. IPOYHOCTb CCUCHU obecrieueHa.

Mpumep 11.ITo manaemM mpumepa 10 HeoOX0AMMO MOJOOPATH TUIOMIAAL PACTSIHYTOH apMaTyphl IPH MOMEHTE B BEPTHKAIBHON IIOCKOCTH M =64
kH-m.

Pacuer. Cocrapnsronye n3ru6aromero MOMEHTa B INIOCKOCTH oceit Y op X PaBHBI:
My =Msnf = Mz =J642=15,52
Jretgg Af1+4 e
M, = Myctgﬁ =1552-4=62]1
kH-M.
Omnpenennm HeOOXOIUMOE KOIMYECTBO apMaTyphl coriacHo 1.3.28.
[Ipunumas 3HaueHus RE’ , 'SED , Sov,x U Sw’}' u3 npumepa 10 mpu S-?'e}' - S-Sx =D, HaXOIUM 3HaueHHs & u C:-.'my :
M, - RyS,,, 62110°-145-212,6 10
o, = ot - . = 0,185
Rybohtd 14,590 360 _
My - RySg,,  1552:10° -14,5-86,06-10%
o mp 3 = 5 =0.072
Ryl 14,5-90° + 360
Tax kak = mx ’ D, pacder npoaonKaeM Ui TaBpOBOI'O CEYEHUS.

o) o)
TTOCKOJIBKY TOYKA C KOOpAMHATAMH "% =0,185 u ¥ =0,072 Ha rpaduke uepT.3.7 HAXOAUTCS MO MPABYID CTOPOHY OT KPHBOMW, OTBEYAIOIICH

bthy, _150+75_ .
Bq 90 ’ B, {By =75/90 =033

napameTpy , U IO JIEBYIO CTOPOHY OT KpPHBOW, OTBeYaromieil mapamerpy , pacuer
MIPOJIOIKAEM C YUETOM KOCOT0 M3Truba U MOJHOTO PacyeTHOrO COMPOTUBIICHHUS apMaTyphl, T.€. yciaoBue (3.40) BBIOIHEHO.

it o o3
Ha rpaduke xoopauraTam % =0,185 u ™} 20,072 cooTBeTcTBYeT 3HaueHne  °=0,20. Torma cormacHo ¢opmyne (3.42) miomans ceveHus
pacTsHyTO# apMaTypsl OyzieT paBHa

A, = (o0 bphy + Ay, )Ry 1R, =(0,2090°360 + 6750)14,5/355=5404 2



[Tpuanmaem crepxau 3 i 16 (7% =603 MM ) M pacrosiaraeM X, KaK Moka3aHo Ha 4epr.3.8.

PACYET XENE3OBETOHHbIX 3NIEMEHTOB NPU AEACTBUW NOMEPEYHbIX CUN

3.29. Pacuer 31eMEHTOB IPH JEHCTBUH HONEPEYHBIX CHII JODKEH 00ECIeYUTh IPOYHOCTh:
- IO HOJIOCE MEXKIy HAKIIOHHBIMH CEYSHHUSIMH COracHo 11.3.30;
- Ha JIelficTBHE MTONIEPEYHON CHIIBI IT0 HAKJIOHHOMY CeYeHHIO coriacHo m.3.31-3.42;

- Ha JIefiCTBYE MOMEHTA 10 HAKJIOHHOMY CEYCHHUIO COrIacHo mir.3.43-3.48.

PacueT xene3o6eTOHHLIX 35IeMEHTOB MO nosioce mMexay HakKNnoHHbIMU CeYeHUsaAMu

3.30. Pacuer n3rubaeMsIx 31€MEHTOB IO OETOHHOH MOJIOCE MEXKNY HAKIIOHHBIMH CEUSHUSIMH IIPOU3BOJLAT U3 YCIOBHS

{ L0,3Ry by (3.43)

@ g

rac - IonepeyHas cujia B HOpMaJIbHOM CCUCHUH, IPUHUMAaEMas Ha paCCTOSIHUU OT OIIOPbI HE MEHEE

Pacuer xes1e300e TOHHBIX 3JIEMEHTOB 10 HAKJIOHHBIM CeYeHHUAM HA }IeﬁCTBHe MOonmepeIYHbIX CUJI
DIEMEHTBI ITOCTOSTHH O BBICOTBI, apMHUPOBAHHBIE XOMYTaMH, HOPMaJIBHBIMHU K OCHU DJIEMEHTA

3.31. Pacuer n3rubaeMsIX 3JIEMEHTOB MO HAKJIOHHOMY CEYeHHMIO (4epT.3.9) MpOU3BOIAT U3 YCIOBHS

QiQE;I +st,

(3.44)
rae Q - IIonepeyHas Cujia B HAaKJIOHHOM CE€YCHHU C JUTHHOM MPpOCKIUN € OT BHCIIHUX CHJI, PACIIOJIOKEHHBIX 110 OAHY CTOPOHY OT pacCMaTpUBa€MOro
HAKJIOHHOI'O0 C€4Y€HUs; IpUu BepTHKaﬂLHOﬁ Harpyske, HpI/IJ'IO)KeHHOﬁ K BerHeﬁ rpaHu 3JIEMEHTA, 3HAUYCHUEC Q IpUHUMACTCA B HOPMAJIbHOM CEYCHUMU,

NpOXOJAIIEM Ha pacCTOSHUU <

o

OT OIOPBI; IIPU ITOM CIIEAYeT YYUTHIBATh BO3MOXKHOCTH OTCYTCTBHS BPEMEHHON Harpy3Kd Ha IPHOIIOPHOM y4acTKe
JUTHHOM

Oy

- IornepevHas cujia, BOCIIpUHUMaeMas OETOHOM B HAKJIOHHOM CCUCHUH,

Q.SW

- IornepeyvHas cuja, BOCIIpUHUMaeMas XOMyTaMi B HAKJIOHHOM CEYCHUU.
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Q=C nar4C-F

.lli;l It

kY

e

Yepr.3.9. Cxema ycuinii B HAKIIOHHOM CEYEHHH 3JIEMEHTOB C XOMYTaMH IIPH pacyeTe ero Ha JASHCTBHE MONEPEYHON CHITBI

Cy

IMonepeunyro cuty OIPEeNSIOT 1o hopMyIie

{y = —

£ (3.45)

rae

My =158, bh5

(3.46)
Ry bk Fyebk
3HaycHUE QE’ MIPUHKAMAIOT He Ooiee 2,5 b=l u He meHee 0,5 b=l .
3nauenue © OIIPENIeIISIOT CoryiacHo 1.3.32.
VYeunue =¥ onpenensior mo popmyne
Cow = 0.7 w0 (3.47)
rue Daw YCHJIME B XOMYTaX Ha €MHUILY JUTHHBI SJIEMEHTa, PABHOE
R A
— el
Faw ~ -
L (3.48)

. c 2

- JUITMHA TIPOEKLIUK HAKIIOHHON TPEIMHBL, TPUHAMaeMas paBHOM = , HO He Oonee

XOMYTHI yUUTBIBAIOT B pacueTe, €CIM COOMIONAETCS YCIOBHE

T 2 0.25Ryd 049)



MOoXHO HE BBINIONHATH 3TO YCIOBHE, eciu B ¢opmyne (3.46) yuuThIBaTh TaKO€ YMEHBIICHHOE 3HAYCHHE bt , TIpu KoTopoM yciosue (3.49)

MEJ = 6';3&'3514- .

npeBpamacTcsa B paB€HCTBO, T.C. IPUHUMATh

3.32. Ilpu mpoBepke ycrnoBus (3.44) B o0mieM citydae 3aJal0Tcsl PSAIOM HAKIOHHBIX CEYCHHH MPU Pa3IMYHBIX 3HAYCHHSX < He MIPEBBIIIAIOIINX

33@0.

PACCTOSIHUE OT ONOPHI 10 CEUCHUS C MAKCUMAJIbHBIM I/ISFI/I6aIOH_[I/IM MOMEHTOM H He 0oJiee

HpI/I ﬂeﬁCTBHH Ha 2JIEMCHT COCPEIOTOYCHHBIX CHJI 3HAYCHUS < NPUHUMAIOT paBHBIMU PACCTOAHHUAM OT OIIOPBI A0 TOYCK MNPUIIOKECHHS ITHUX CUII
M
o=
0,75¢ o0 k)
(qepT.S.IO), a TaKiK€ paBHbIMU , HO HC MCHBIIC , €CJIM 3TO 3HAYCHUE MCHBIIC PaCCTOSAHHA OT OIOPLI 10 1-ro rpysa.

il A
21T

Inopa @

@ :""5

1

UYept.3.10. PacnionoxeHue pacyeTHBIX HAKIOHHBIX CEUEHHH MPU COCPEAOTOUCHHBIX CHIaX

Q.

1 - HaKJIOHHOE CeueHue, POBEPACMOE Ha JACHCTBHE IONEPEYHON CHIIBI

h

2 - TO K€, CHIIBI

My
[Ipu pacuere snemeHTa Ha AeHCTBHE paBHOMEPHO paclpeae/ieHHON Harpy3Ku 4 HEBBITOJIHEHIIEE 3HAYCHHE © [IPUHUMAIOT PaBHBIM 9 , a ecnu
My 2y
< M

71 1_015':5'& Isw_ o f= |— B
) Ry Riyh 0.75¢sw + 1 ]
pH 3TOM W , CllellyeT NPUHUMATh , Tlle 3HauUeHHUE ONPENENISIOT CIEAYIOIUM
obpaszom:

4 41749,

a) eCIIM ACHCTBYET CIUIOLIHAs PaBHOMEPHO paclpe/eIeHHas Harpy3ka * , ;

0) ecnu Harpyska 4 BKJIIOYAET B ce0si BPEMEHHYIO HAarpy3Ky, KOTOpas MPUBOJMTCS K SKBHBAJICHTHOH MO MOMEHTY PaBHOMEPHO paclpe/eleHHOH

Harpyske I (T.€. KOTJJa 3MI0pa MOMEHTOB M OT MPHUHATON B pacueTe Harpy3Ku I BCETJ]a OTubaeT 3MIopy M OT J11000# (haKTUUECKON BpEeMEHHOM
Harpysku), 9179 7Yy
= [N
IIpu aToM B yenosuH (3.44) 3HaueHne ¢ NPHHIMAIOT PABHBIM Creax = 91 , T]e e - TOTIepevHas CHIA B OTIOPHOM CEUEHHH.



3.33. Tpebyemast HHTEHCHBHOCTb XOMYTOB, BBIpaXkaemasi 4epes 9w (cm. 1.3.31), onpenemnsieTcst CeayomuM 00pa3oM:

. i ;
a) MPH ACHCTBHM HA SIEMEHT COCPEIOTOYCHHBIX CHII, PACIIONAraeMbIX HA PACCTOSHHSAX © OT OMOPBI, U KAXKIOTO * -r0 HAKIOHHOTO CEUCHHUS C
N Cy . d swii)
JUTMHOW TIPOEKIINU , HE TPEBBIIIAOIIEH PACCTOSHHUS IO CEYEHHS C MAKCHMAIbHBIM HM3rMOAOIIMM MOMEHTOM, 3HAYEHHE OIpeIeIACTCS
oy = o; Ly
CJIEYIOIIUM 00pa3oM B 3aBUCHMOCTH OT K03 puimeHTa , IPUHUMAEMOro He Oonee 3:
eciu
O 15 g,
— i < - zpi
gy m s EEP! " 0 18?50![“ g.i'l-‘l-":ljl U,zﬂﬂbfb -
b 1 , . (3.50)
eciu
15/
& swi1)
By P gy ST
i zpi > 1} , (3.51)
2y oy
rae - MEHbIIICE U3 3HAYCHUI u?2;
QJ - TIOTIepEUHasi CHIIA B © -OM HOPMAJIBHOM CEYEHHH, PACIIONOKEHHOM Ha PACCTOSHHH © OT OMOPBI;

gsw

OKOHYATEJIbHO NPUHUMACTCA HauOOJIbIIIEE 3HAUCHHE )

o

I:-’-'-f.ﬂ-'l'

0) mpu NEWCTBUM HA JJIEMEHT TOJNBKO PAaBHOMEPHO PpacIpe/eIeHHONW Harpy3Ku omnpesienseTcs B

= 2. M
3aBUCUMOCTH OT QEJI qul (QU(S18%:0) 1187078 06p8.30MI

Uy 2 2My My — Cpay

€Cln ’

Tpe6yeMa5[ HWHTCHCUBHOCTb XOMYTOB

Ofw —Cht

Fow =
My (352)
oo ot <2V iy = O
Gy = Prax ~ a1
SH
1.5% ; (3.53)
[IPU 3TOM, €CIU
o Choae ~ 02800 — 3gey
U1 < Rpebltg. v 1.5% | (3.54)

A
rae b _ cMm. m.3.31; 91 . cMm. .3.32.

I:-’-'-f.ﬂ-'l'

B cnydae, ecnu nonydeHHOe 3HaUSHHE He yIoBIeTBOpsieT ycinoBHio (3.49), ero ciemyet BBIYUCISTE 1Mo hopMylie

_ ey g +8gqp me”ﬂn +3ﬁi’1
15 15%

q.sw
(3.55)



Qmax "Il'aﬂ - 3‘?1
3.5

" [IpUHUMATb HC MCHEC

& sl 1

3.34. Ilpu yMEHBIICHNH WHTEHCHBHOCTH XOMYTOB OT OIIOpPHI K IIPOJIETY C o 9 su2 (HampuMep, yBeNMUSHHEM IIara XOMYTOB) CIIEIyeT

<

MIpOBEpUTH ycioBHe (3.44) npy 3HAUCHUAX “ , TIPEBBIIAIONIIX 1. JUIMHY Y4aCTKa C HHTCHCUBHOCTBIO XOMYTOB 95wl (uept.3.11). I1pu sTOM 3HaUEHHE

Q.S H

NMPUHUMACTCS PaBHbIM:

eciu
o <2+ Uaw =073 5mc0 ~(@amt ~ Tana)e —it]] - (3.56)
eciu
+ =
oo 2.32|:| ""?1 . st 1,5|:2'_5w2.32|:|l (3.57)
“0 . cM. 1.3.31.
%4
_______,__..4..--""" iy mf ™ S
#
#
y k
/ C
cC
Uepr.3.11. K pacuery HaKJIOHHBIX CEYEHUH NTPU U3MEHEHNH MHTEHCUBHOCTH XOMYTOB
Ilpu nelicTBUM Ha 3JIEMEHT PaBHOMEPHO PACIpPENENICHHONW HArpy3Ku JJIMHA Y4acTKa C MHTEHCHMBHOCTBIO XOMYTOB 9 sul NPUHUMAETCd HE MeHee
3HaueHns ~ 1, oNpeIeIfeMOro B 3aBHCHMOCTH OT D 5w = 0,750 5w ~Gaua) CIELYIONUM 00Pa3oM:
- ecu ﬁq'ﬂ’" < 91 ,
; Myle+075g 00 — Cpax T 91E
1=c~
£ 50 , (3.58)
o= My
rmue 91" ﬂ?_gw , HO He Oosee 3}{' ,
M, oy
N8 q_gsde o
bt

TIPU 3TOM, €CITH , ;

‘ﬁqsw 2@'17

- €ClIIa



_ P~ (Ep pain + LG 520
- 2hy

& : (359)
37€Ch ME’ , “0 cMm. m.3.31; 91 . cM. 11.3.32;

Oy rin = 0.585:000

HC BBIIIOJIHACTCA YCIOBUE (349), JUINHa 1 BBIYUCIIACTCA NPU CKOPPEKTHPOBAHHBIX COIIACHO m.3.31 3HaYeHHsX

Oy win 150 k0

Ecmm s 3HadeHus 9 sw2

MEJ =6;3I§gsw2 - QEJ,mJ'.n = z'sgﬂq.swl

; mpu dTOM cymma  ( ) B dQopmyne (3.59) mnpuHHMaeTcs He MeHee

HECKOPPCKTUPOBAHHOI'O 3HAYCHUS EJ’ .

3.35. Illar XOMyTOB, YYUTEIBa€MBIX B pacdeTe, JODKEeH ObITh He OoJiee 3HAUCHUSL:

2
o Ry
W, T Q
. (3.60)
Kpome Toro, XoMyTHI TOJDKHBI OTBEYaTh KOHCTPYKTUBHBIM TpeOOBaHMSIM, MPUBEAECHHBIM B 1. 5.20 n 5.21.
DJeMeHThI IEPEMEHHOM BBICOTHI C IIONIEPEUHBIM aPMUPOBAHUEM
3.36. Pacuer 351eMEHTOB C HAKJIOHHBIMH Ha IIPUOMOPHBIX YUACTKaX CXKAThIMM MIIM PACTAHYTBIMM IPaHSAMHU IIPOU3BOAAT corylacHo n1.3.31, npuHuMas B
A

KadyecTBe padouell BBICOTHI CeYeHHUs HauOOblIIee 3HAUCHHE B IpeJieNiax PaccMaTpHBaeMOro HaKJIOHHOTO cedeHus (4ept.3.12).

g q

N
@ T ¥ (I

b I

3"2 . <

Uept.3.12 banku ¢ nepeMeHHOM BBICOTON CEUeHUs] M HAKIIOHHOM I'PaHbIo

3.37. dnsa Ganok Ge3 OTruOOB BBICOTOW, PABHOMEPHO YBEIMYUBAIOLICHCS OT OHOPBI K IMPOJETY, PACCUUTHIBAGMBIX Ha [EHCTBHE PaBHOMEPHO

pacrpenesieHHOM Harpy3Ku 4 , HAKJIOHHOE CeYeHHE TPOBEPSIIOT U3 yciIoBHs (3.44) mpu HEBBITOAHEHIIIEM 3HAUCHUN e, paBHOM
1,5
¢ = fy 5
g1 {( Ry2) + 1,012 %0 (361)
1- 2t 8
Cop = 2hyy A 7
(1-2ieh) -0.32 % H(Ryek) > 201 - 2tz )’

TIPH TOM, €CIIH 3TO 3HAYCHHE © MeHbIIe bt WIIH, €CITH 9w ( bt ) ( tz) , TO HEBBITOJIHEMIIIEE

3HA4YCHUC < paBHO



1,5
(0755 *a1)H(Ryeb) +152%6

c =gy

(3.62)
Bk 013
[puHsTOE 3HAYeHHe ' He JOKHO PEBHIIATE g gh) , & TAKKe JUIMHY Y4acTKa GAJTKH C TIOCTOSHHBIM 3HAYEHHEM g .
Ay
3iech: - paBouast BEICOTA OIOPHOTO CEUSHHS OATKIL;
91 . cM. 11.3.32;
g - YroJ MeXIy CXKaTOH M PaCTSHYTOH IpaHsIMH OaKu.
b =hn tot
PaGouyIo BHICOTY PHHHMAIOT PABHOI ' - 0l 2d .
d 5wl d sl o
[Ipy yMEHBIIEHHH HHTEHCHBHOCTH XOMYTOB OT y OIOpHI IO B TIpONETe CIeNyeT TPOBEpHUTH ycrosue (3.44) mpm 3HaveHHAX
NPEBBIMAONINX | - UTHHY y4acTKa SIEMEHTa ¢ MHTEHCHBHOCTBIO XOMYTOB 9 ml ; TIDH 5TOM 3Ha4YeHHE Cow onpezensoT 1o dopmyne (3.56) mbo 1o
2.32|:|1 + ""?1
1-2tgf

¢dopmyne (3.57) m.3.34 B 3aBUCHMOCTH OT BBITIOJTHEHHS! HIIN HEBBITIOTHEHHUS YCITOBHS

HpI/I }IeﬁCTBHH Ha 6am<y COCPEAOTOUYCHHBIX CUJI, BHAYCHHUE € TIPUHUMAIOT PaBHBIM PACCTOAHUIO OT OIIOPBI 10 TOYCK NPUIIOKEHUS 3TUX CUJI, 4 TAKKE

L

ompeaesioT 1o Gopmyse (3.62) npu 91 =0, ecnu 3TO 3HaUEHHWE = MeEHbLIE PACCTOSHUS OT OIOPHI A0 1-To rpy3a.

3.38. Jlns xoHconel 6e3 OTTHO0B BHICOTOH, PABHOMEPHO YBEJIMUMBAIOLICHCS OT CBOOOAHOr0 KOHIA K orope (4ept.3.13), B 001ieM cirydae npoBepstoT

o g1

ycioBue (3.44), 3apaBasich HAKJIOHHBIMH CEYSHHSAMH CO 3HAUSHUSIMU - , ompeJeisieMbIMu 1o dopmyne (3.62) mpu

Dl u Q IPUHUMAIOT COOTBETCTBCHHO pa60qylo BBICOTY U
. ¢ > 2hgg (1 - 2tg8)
TNONEPEUHYIO CUITY B HaYaJI€ HAKJIIOHHOI'O CEUCHHA B PACTSAHYTOM 30HE. KpOMe TOro, €Cin , IIPOBEPSAIOT HAKJIOHHBIE CEYCHUS,
TMPOBEACHHBIC 10 ONOPLI.

=0wu IpUHUMAEMbIMU HE bonee

pacCTossHus OT Havdala HAKJIOHHOI'O CEYEHUs B paCTf[HyTOﬁ 30HE 10 OIIOPEI. HpI/I OTOM 3a

L

T""‘I-" Smopa
E

I
1 ..

Yepr.3.13. KoHCOmb BBICOTOH, YMEHBIIAIOMIEHCS OT ONOPHI K CBOOOJHOMY KOHILY

Ilpn nelicTBMM Ha KOHCOJIb COCPEHOTOYCHHBIX CHJI HA4alo HAKJIOHHOTO CEYEHMS DAaclojaraloT B pacTSHYTOHl 30HE HOPMAaJbHBIX CCUCHHH,
MIPOBEICHHBIX Yepe3 TOUKU MPUIOKEHUS STHX CUII (cM. 4ept.3.13).



HpI/I JIEUCTBUH PaBHOMEPHO pacnpez{eﬂeHHoﬁ Harpy3Kku Wil Harpys3ku, JIMHEWHO yBeHH‘lHBaIOHIefICH K OIIOp€, KOHCOJIb PACCUUTBIBAIOT KaK 3JIEMCHT C

&y

MIOCTOSTHHOM BBICOTOH cedeHwus coryacHo m.3.31 u 3.32, npuaumas pabodyio BEICOTY B OIIOPHOM CCUCHHHU.

AnemeHTbIl, apMMpPOBaHHbIe OTrMbamu

3.39. IIpoBepKy HMpOYHOCTH HAKIOHHOTO CEYCHHWsS Ha IEHCTBHE MONMEPEYHOH CHIIBI [UIS 3JIEMEHTa C OTrHbamMu Hpom3BOmAT u3 ycmosus (3.44) c
J100aBJIEHHEM K TPaBOH €ro YacTH 3HAYCHHS

gin &

ane =0 70854 e . (3.63)

A

rac SMC miomaab CCUCHUs 0TI‘PI6OB, NEPECCKAIOINX HAKIIOHHYIO TPEIIUHY, PACIIOJIOKCHHYIO Y KOHIIAa HAKIIOHHOI'O CEUCHUA C JUTAHOMN MMPpOCKIUN

2
paBHOiT © , HO He Goiee kﬂ (aepr.3.14);

d

- Yrojl HaKJIOHa OTTH0O0B K HpO}IOJ’ILHOﬁ OCH DJICMCHTA.

"'q:. fme F

Pl

25

c
T

UYepr.3.14. K onpenenenuro Handosee onacHoil HAKJIOHHOM TPEIMHBI UTS SJIEMEHTOB C OTTHOaMH IPH pacyeTe Ha ASHCTBHE MOIEPEYHOM CHIIBI

-

3HaueHus] = MNPUHUMAIOT PaBHBIM PACCTOSIHUAM OT OIOPBI JO KOHIIOB OTTHOOB, a TAKXKE J0 MECT MPUIIOKEHHSI COCPEIOTOUCHHBIX CUII; KPOME TOrO,

ClielyeT MPOBEPUTh HAKJIOHHBIC CCUYCHHUS, 3aKAHYMBAOIIMECS HA PACCTOSHHA }gu OT Hayala MPEeANoCcieHedl U MOCIeIHEeH IUIOCKOCTH OTrHOO0B
(uept.3.15).



2h,

[

Ce

Ueprt.3.15. K onpeneneHnro HaKIIOHHBIX CCUCHHUI B JIEMEHTE ¢ OTTHOAMK

1-4 - PacCcUYE€THLIC HAKIIOHHBIC CCUCHUA

. o by o
3.40. PaccTostHYSL MEXy OHOPOH M KOHIIOM OTruba, GimKaiiero k ornope 1, a rawxe MeKTy KOHIIOM MPEeIBIIYIIei 1 HadaloM IT0CiIeIyonero™

Ryebbd 1 0

orriGos 2 (uepr.3.16) nomxkHO OBITH HE Ooree

S 32

s\\ \ 1

Uepr.3.16. PaccrosiHus Mex 1y XOMyTaMH, OIOPOi U OTTubaMu

Kpome Toro, oTruosl JOMKHBI YIOBIETBOPATH KOHCTPYKTUBHBIM TPEOOBAHUSIM, TPUBEACHHBIM B 11.5.22.
DneMeHTHI 0e3 MOMEePEeYHON apMaTyphl

3.41. Pacuer a1eMeHTOB 0e3 MOMEPeYHOi apMaTyphl Ha ISHCTBUE MONSPSYHON CUITBI IIPOM3BOIUTCS U3 YCIOBUI

a)

O < 258,00 ; (3.64)

rie e - MaKCHMaJIbHasl TIONEPEUHAs CUJIA Y TPAHHU OTOPEI;

6)
) 1,5 Ry blas
B < , (3.65)

e



rac Q - [IonepeyHas Cujia B KOHIIC HAKJIOHHOI'O CCUCHUA, HAYMHAIOUICTOCsL OT OIIOPbI; 3HAYCHUC IIPUHUMACTCA HE bonee

b Croax T 3’230

I[J'IH CINIOIIHBIX TIUIOCKUX IIIMT C HeCBO6OIIHI>IMI/I KpasiMu (COCZ[I/IHCHHI)IMI/I C JpyYrumu DSJIEMCHTAMU WM HUMCHOUIUMHA OHOPI)I) u IHPIpPIHOfI

b >S5k Crax = =M

JAO0IYCKacTCd NPUHUMATh

HpI/I JIEWCTBUH HA 3JIEMEHT COCPCAOTOUCHHBIX CHUJI 3HAYCHUA

[
(aepr.3.17), HO He Gomee  TMEE

[

NPUHUMAKOTCA paBHBIMH PACCTOAHUAM OT OIIOPBI 10 TOYCK IPUIIOKEHHUS DTHUX CHUIL

el

e

T,

grg-K

UYepr.3.17. PacnionoxxeHrne HEBBITOMHEHIIIMX HAKJIOHHBIX CEUCHHUH B DJIEMEHTax 0e3 MOMepevHOi apMaTyphl

1 - HaKJIOHHOE CEYCHUE, NPOBEPSACMOC Ha JieificTBue nonepeqﬂoﬁ CHJIBL Q]' ) 2-T10 K€, CUJIbI

£y

ITpu pacuere snemeHTa Ha JeHCTBUE paclpe/Ie/ICHHBIX HArPy30K, €CIIH BBIMOIHSAETCS YCIOBUE

ycinoBue (3.65) npuHUMaeT BUA

c=3£@u)

< 6 Ry b
a TpY HeBBITIOHEHNH ycnoBus (3.66) - Qm beH0 1

1,584
c =iy = i
g1

(4TO COOTBETCTBYET ).

(4TO COOTBETCTBYET

Ry
a <=
b (3.66)
Oz < 0.5Rpsblg + 3y (3.67)

JJis yImoMSHYTHIX TUIOCKHX IUTUT ¢ HECBOOOJHBIMH OOKOBBIMH KpasiMH TpaBasi yacTh ycioBus (3.66) nenurcs Ha 0,64, a ycnosue (3.67) npruHUMaeT



BHJ

O <0.625Rye iy + 2, 40pgy (3.67a)

3nech 41 MIPUHAMACTCS TIPH ACHCTBHU PaBHOMEPHO PACIpeelIeHHONH HArpy3KH B COOTBETCTBHH ¢ 11.3.32, a pH NEHCTBUM CIDIONIHON HArpy3KH C
JIMHEHHO M3MEHSIOMEHCs] MHTEHCUBHOCTRIO - PaBHOM CpelHel WHTEHCHBHOCTH HA IIPHUOMOPHOM YYacTKe JUIMHOM, paBHOM YeTBEpPTH Ipojera Oanku

':max
(HJ’II/ITI)I) WJIN IIOJIOBUHBI BbIJIETA KOHCOJIK, HO HE bonee .

3.42. Jlns 37€MEHTOB C TEPEMEHHOW BBICOTOW CEUYCHHUS NPH MpoBepke ycioBus (3.64) 3HaueHHE 0 MIPUHUMAETCSI B ONOPHOM CEYEHUH, a IPHU

npoBepke ycioBus (3.65) - kak cpeHee 3HauCHNE u B IIpejiesax HaKJIOHHOI'O CEeUEHHUSI.
i i o © e
Jnst 27eMEHTOB C BBICOTOM CEueHUs, YBEJIMYMBAIOUICHCS C YBEJIMYEHUEM IIONEPEYHOM CHIIbI, 3HAuY€HUE MIPUHUMAETCA PaBHBIM
3k !
Crax = Crax =
1+15tg8 1+1,2te 8
, @ JUIA IUTIOCKMX IUIMT, YKa3aHHBIX B 11.3.41, - ,

rae L paboyast BEICOTa B OIIOPHOM CEUCHUH;

g

- YrOJI MEXJy pacTSHYTOH U CKaTOl rpaHAMHU.

[

I1pu neficTBUM Ha TAaKOH 3JIEMEHT pacnpeieIeHHOI Harpy3ku 3HaueHue “ B ycnosud (3.65) mpUHUMAaeTcst paBHbIM

= G
St 2814 + gy 1(1,5Ryb)

(3.68)
[
HoO He Gonmee M rpe 91 . om 332,
Pacuer »xene300eTOHHBIX 3JIEMEHTOB 110 HAKJIOHHBIM CEUSHHSAM Ha JelCTBHE MOMEHTOB
3.43. Pacuer xene300e TOHHBIX JIEMEHTOB 10 HAKJIOHHBIM CEUEHHSIM Ha JieicTBUe MoMeHTa (depT.3.18) npon3BoIsT U3 YCIOBUS
MiM +M
5 aH , (3.69)

rac M - MOMCHT B HAKJIOHHOM C€YCHHU C ZlJ'IPIHOﬁ MpOoeKIUN € Ha HOPOAOJIbHYIO OChb DJJIEMEHTA, onpenenﬂeMmﬁ OT BCC€X BHCIIHUX CHII,

PacloOKEHHBIX [0 OIHY CTOPOHY OT pacCMaTPUBAEMOr0 HAKIOHHOTO CEYEHMs, OTHOCHUTEIBHO KOHILA HAaKIOHHOro cedeHus (Touka O0),
MIPOTHBOIOJIOKHOTO KOHILY, Y KOTOPOrO paciojaraercsi mpoBepseMasi PoIoJIbHAsL apMaTypa, UCIIBITHIBAIOIIAS PACTSHKEHHE OT MOMEHTA B HAKJIOH HOM
ceueHnH (uept. 3.19)
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UYepr.3.18. Cxema ycninii B HAKIIOHHOM CEYESHHUH TIPH pacyeTe ero 0 N3rnOaromeMy MOMEHTY

o 1 gl 6

LR TTT1 ||.-rTT|1"."'|1'r|‘I'r|'|'rﬁI'1—|
ITEETERY bl A Phibbedbaibiiciitiddl
el

i

Pnopa M M:Qy-‘g”..?a,
— T

[

M=gyrc+y) +Fe

Yepr.3.19. OnpeneneHue pacueTHOTO 3HAUEHUS MOMEHTA IIPH pPacueTe HAKIIOHHOTO CEUeHHS

a - Ut cBOOOHO OnepToit 6anku; 6 - 475t KOHCOIH

¥ - MOMEHT, BOCHpHHMMAEMbIHl MPOOTBHOH apMaTypoH, MepeceKaromlell HAKIOHHOE CEdeHHE, OTHOCHTETHHO TPOTHBONONOKHOTO KOHIA

HAKJIOHHOI'O CCUCHUA,

SH . MOMEHT, BOCTIpMHHMAeMbIil MOTepeuHol apMaTypol, MepeceKalomieil HAKIOHHOE CEYeHHe, OTHOCHTENHHO MPOTHBONONIOXKHOTO KOHIA

HAaKJIOHHOTO ceveHus (Touka 0).

&

MowmeHT OTIPENIEIISIOT 10 hopMmyIie

s Vs 5 (3.70)



rac 5. ycuiue B HpOﬂOJ'IbHOﬁ paCTHHyTOﬁ apMaTtype, IpUHUMAaceMOE€ PaBHbIM §08 , 4 B 30HC aHKEPOBKHU OIPECACIACMOE COIJIaCHO H345,

=z
§ - nedo BHyTpEHHeH Naphbl CUJI, ONpeessieMoe 1o GopmyJie
- N, i
£, = .EED -
DRy b )
(rme ¥ - mmpuHA CKAaTOM IpaHN);
g =
.32|:| s g G,Ea.sﬂn .

HO [IpU HAJINYHU CXKATOMN apMarypbl IPUHUMACMOE€ HE MCHEC 5 HOIMYCKAC€TCA TaKKC [IPUHUMATh

Moment ~ ¥ npu nonepeunoit apmarype B BUIE XOMYTOB, HOPMAJILHBIX K TPOIOJILHOM OCH DJIEMEHTa, ONPENEISIoT 1o hopMysie

M.sw = I:Ijgsw': :

, (3.71)
2
rne 9w ompeznensior 1o popmyie (3.48) .3.31, a © npuammaror e Gonee kﬂ .
M
ECIi XOMYTHI B TIpe/ieNiaX JUTMHbl = MEHSIOT CBOK) HHTEHCHBHOCTB C 9wl y Hayaja HaKJIOHHOTO CeUeHUs Ha 95wl , MomeHT  “W ompenenstoT
o hopmyie:
My =050 000" = 05(g 04 ~ dspa)lc — 1)

T W [ G sul T T2 WE T (3.72)

d swl )

rac 1 - JUIMHA y4acCTKa C MHTEHCUBHOCTBIO XOMYTOB

[

3HayeHue ~ OomnpenenstoT cornacHo n.3.46.

3.44. Pacuer Ha JelicTBME MOMEHTA MPOM3BOAAT ISl HAKIOHHBIX CEYCHWH, PACIOJIOXKEHHBIX B MECTax OOpbIBa MPOAOJIBLHOH apMaTyphl, a TAKKe y
rpaHu KpaiiHeil cB000IHOI onops! 0aloK U 'y CBOOOHOrO KOHIA KOHCOJICH TP OTCYTCTBHHM Y IIPOJIOJIBHON apMaTyphl CIELUaIbHbIX aHKEPOB.

Kpome Toro, paccunThIBalOTCS HAKJIOHHBIE CEUSHHUS B MECTaX PE3KOr0 M3MEHEHHs BBICOTHI 3JIEMEHTa (HaIpuMep, B IOAPE3Kax).
3.45. Ilpu nepeceyeHUH HAKJIOHHOIO CEYEHUS C MPOAOJIBbHON pacTSHYTOM apMaTypoil, He HMerolleil aHKepoB B MpeliesiaX 30Hbl aHKEPOBKH, YCUIIUE

5 ompepensercs 10 Gpopmyie:

{
N =R A4, =
{
@, (3.73)
rae ¢ - paccTOSHME OT KOHI[A ApMATYPhI 10 TOYKHU TIEPECEUEHHS C Hel HAKTOHHOTO CEYEHHS;
! Pan = Pand
@7 . IMHA 30HBI AHKEPOBKH, PABHAS ' ant s
rue
= K
}“‘an =5 «
4 Ry omd
< (3.74)
R-Eﬂond

- pacueTHOE CONPOTHBIICHUE CLETUICHHS apMaTypbl ¢ OETOHOM, paBHOE

Rpond =117 28t



™

- KOO (PHIMEHT, YIUTHIBAIOIINI BIIASHUE BUJIA TOBEPXHOCTH apMaTyphbl U IPUHUMAEMbIH PAaBHBIM:
2,5 - s apmarypsl kiaccoB A300, A400, AS00;
2,0 - mg apmatyps! kiacca B500;

1,5 - i apmatypsr kacca A240;

n2

- KOSqﬁ)C]:)I/II_II/ICHT, y‘II/ITLIBaIOH_[I/Iﬁ BJIMAHUE THAMETpa apMaTypbl U HpHHHMaCMBIﬁ PpaBHBIM:

d; <32

1,0 - nmpu muameTpe s

0,9 - npu namerpax 36 u 40 Mm;

o KOBC]:)C]:)I/ILII/IGHT, y‘-II/ITLIBaIOH_[I/Iﬁ BJIMSIHHAE TTONIEPEIHOTO obxatust OeToHa U nonepequﬁ apMatrypsl U HpI/IHI/IMaeMHﬁ PaBHLIM:

a) T KpailHUX CBOOOIHBIX OIIOP,

02528 apfRy 2075 -0,75;
n

€Cl1

-1,0,
oy 08 1By €025 0y IRy > 075

O = Fsu;:n’r ﬂsup;

371€Ch
Sup, s - OIIOpHas peaknusd U Ijomaab OnvupaHus 6aHKI/I;
P OTOM CCIIM MMESTCsl IONepedHas apMaTypa, OXBATHIBAIOL@S 0c3 MPUBAPKH MPOIONBHYIO apMmatypy, kodpduument % nemurcs na Benmumay
1 + SH
ooy SH & 6 0.7
(l“ﬂe u TuIomaab CEUCHM Oruoaroniero Xxomyra u €ro ].Har) U NPUHUMACTCS HE MEHEE U, /]

0) 171t CBOOOIHBIX KOHIIOB KOHCOH - 1,0.

B mo6oM ciyuae kodduiment % npuHUMaeTca He MeHee 15, a JUTMHA 30HBI AaHKEPOBKH % mpuHUMaercs He MeHee 200 MM.

riy]

Jnis crepxHel tuameTpoM MeHee 36 MM 3HaueHHE MOYKHO NPUHUMATSH 10 Tab1.3.3.

Tabnuma 3.3
Knacc | Kosddurment Aooo=4
apMarypsl o OTHOCUTENbHAS JUTMHA aHKEPOBKH apMatTypel o "% ™% ppy Gerone knaccos
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
A240 0,7 45 33 28 24 22 19 18 17 16 15 15
0,75 48 36 36 26 23 21 19 18 17 16 15
1,0 64 48 40 34 31 28 26 24 22 21 20




A300 0,7 34 25 21 18 16 15 15 15 15 15 15
0,75 36 27 23 19 18 16 15 15 15 15 15
1,0 48 36 30 26 23 21 19 18 17 16 15
A400 0,7 44 33 28 24 22 19 18 17 16 15 15
0,75 48 36 30 25 23 20 19 18 17 16 15
1,0 63 47 39 34 31 27 25 24 22 21 20
A500 0,7 54 41 34 29 26 23 22 20 19 18 17
0,75 58 44 36 31 28 25 23 22 20 19 18
1,0 78 58 48 41 38 33 31 29 27 26 24
B500 0,7 65 48 40 35 32 28 26 24 23 21 20
0,75 69 52 43 37 34 30 28 26 24 23 22
1,0 93 69 58 49 45 40 37 35 32 31 29
IMpumeuanue. [Ipu pacyere ¢ y4€TOM TOJIBKO MOCTOSHHBIX M JAJIUTEJIBHBIX HAPY30K 3HAUCHUS hﬂn CIIeZlyeT AeJUTh Ha Tl =0,9.

B ciyuyae npuBapuBaHus K MPOAOIBHBIM PACTSHYTHIM CTEPKHAM MOMEPEYHON WIIM pacHpesieUTeIbHON apMaTyphl yCUIINE

BEJIIMYUHY

31ech:
M

P

W

R.dn

npuHEMaeMyto He 6omee 0,8~ 5

L

- KOJTMIECTBO MPUBAPEHHBIX CTEPXKHEN 110 JJTHHE

- KOO PUIMEHT, MPUHUMAEMBIi 110 Tabm.3.4;

- IMaMeTp NPHUBAPHBAEMBIX CTEPIKHEH.

3.

j'|"'r14| = I:I,F,.";gw @wdfuﬂbf

5 yBemMuMBaeTcs Ha

(3.75)

Tabnuma 3.4




6 8 10 12 14
Iiw
® 200 150 120 100 80
W
Ilpu sroM 3HaYeHHE 5 npuHuMaercs He Oolee 3HAYEHMs, BbIUMCIEHHOro Mo Qopmyne (3.73) ¢ HCHONB30BAHMEM MpPH  ONpeeseHUH

)
@ gonsdppummenra = =0,7.

HpI/I yCTpOﬁCTBe Ha KOHLax CTep)KHCﬁ CIICUAJIBHBIX AHKEPOB B BHUJC IUIACTHUH, IHaﬁ6, racK, YroJIKOB, BBICAX)KCHHBIX TI'OJIOBOK W T.II.,
YAOBJIICTBOPAOIIUX Tpe6OBaHI/IHM 1'[.5.35, a TaKKC IIpU INPUBAPKEC KOHLOB CTep)KHeﬁ K HaJCKHO 3aaHKCPCHHLBIM 3aKIaJiHbIM JACTAIAM YCHIIUMC

5 NpUHMMAaeTcs paBHEIM ¢ <

3.46. Jlnst cBOGOHO ONEPTHIX GANOK HEBBITOMHEHIICe HAKIOHHOE CEYeHHe HAYMHACTCA OT TPAHM ONOPHI M MMEET TPOSKIHIO ' , IPHHAMAEMYIO He
Gonee & H OTIpe/IeTAEMYEO CITETYIOIIIM 06Pa3oM:

a) eCITH Ha AJIEMEHT JICHCTBYIOT COCPEIOTOUCHHBIC CHITBL, 3HAYCHHS = NPHHUMAIOTCS PABHBIME PACCTOSHUSM OT OTIOPHI JI0 TOUYEK IPUIOKEHHS STHX

Croae & s 1- )
CHII, a TaKXKe PaBHBIM , €CITH 5TO 3HAUCHHE MEHbIIE PACCTOSHHA 10 1-T0 Tpy3a;
6) ecl Ha JIEMEHT JISHCTBYET PABHOMEPHO paclpe/ie/eHHas Harpy3Ka CJ— omIpenensercs mo GpopMyIie:
_ iy
c = —_—
+
Ysw 74 (3.76)
3 Daw _ 3.48
JIeCh cM. popmyay (3.48).

EC/H XOMYTBI B IpE/IeNax UIMHBL = MEHSIOT CBOKO HHTCHCHBHOCTE C 9 sul y Ha4ajIa HAKJIOHHOTO CeueHHs Ha 9 su2 , 3HaueHne = ompeensercs mo
dopmyne (3.76) IpH yMEHBIICHAM YHCIMTENS Ha 7 5wl , a 3HAMEHaTeNs - Ha E‘SW, (tne ‘1 - pmma yuacTka ¢ MHTEHCHBHOCTBIO 9 ml ,
8 51 = Fsul ~ Gawd )

o

Jlnst Gaiok ¢ HAaKIIOHHOM C)KaTo TPaHbIO MPH JSHCTBUH PABHOMEPHO paclpeelIeHHOM Harpy3KH MPOBEPSIOT HAKIIOHHBIE CEYEHHs CO 3HAUCHUSIMU = ,
PaBHBIMHU

.= Oy — ;128 o= (e~ V5180 — dg 5 pt2

2
Fow TG ’ g +dg.,te70 ’ @.77)

#

rue - pabouast BbICOTA B OIIOPHOM CEYEHHU;

g

- YroJI HaKJIOHA C)KAaTOW IPaHH K TOPH30HTAIIH.

tafd sm 5

ITpu pacTsaHyTO# rpaHH, HAKIOHEHHOH MO/ YIJIOM ' K TOPU30HTANH, B 9TUX (hOpMYJIax 3HAYCHUE 3aMeHseTCs Ha

i KOHCOMNEH, Harpy)KEHHBIX COCPEeIOTOYCHHBIMU ciiaMu (4epT.3.19, 0), mpoBepsAIOTCs HAKIIOHHBIE CEUSHHS, HAUWHAIOUINECS Y MECT MPHUIIOKEHHS

o

COCPEIOTOYCHHBIX CHJI BOJNM3U CBOOOMHOTO KOHIIA CO 3HAYCHHSMH 4 5w (rme Ql - TomepeyvHasl CHjia B Hayaje HaKJIOHHOTO CEYEHHs), HO He

o=



=L > oy
Oosee 1 - pacCTOsIHUA OT Hadajla HAKJIIOHHOT'O CEYCHHUS OO ONOPHI. HpI/I 9TOM, €CJIN q‘sw

Ql "Il'gsw I:Ql - Nstgm "IIQ'.sw.

HUMCHOT HAKJIOHHYIO CXKaTyIO 'paHb, 3HAYCHUC 3aMCHACTCA Ha

e =1
5 cne):[yeT HpI/IHI/IMaTB 1 . ECJII/I TaKHUEC KOHCOJIN

o

I[J'IH KOHCOHeﬁ, Harpy’>kK€HHbIX TOJIBKO PaBHOMEPHO pacnpeﬂeneHHoix’I Harpy31<0ﬁ
HUMECT MINHY IIPOCKIUN

. HCBBIFOHHeﬁmee CCUCHUC 3aKAHYMBACTCA B OIIOPHOM CE€UYCHUU U

_ R4z
*'?:zn (q.sw + g) , (3.78)

23@0_

HO He Ooiee

el
B ciyqae, ecin @M pacder HaKJIOHHOTO CEUEHHS MOKHO HE TIPOHU3BOINTE.
. z
3neck: - IIOMAab CeUCHHUS apMarypsl, JIOBOAUMOH 0 CBOOOJHOr0 KOHIIA;  cem.m3.43; T oM. m.3.45.
[pwm oTcyTcTBHM MTONIEPEYHON apMaTyphl 3HAUSHHE € TPUHUMAIOT PaBHBIM h':' , TIIe 0. paboyast BBICOTa B KOHIIC HAKIIOHHOTO CCYCHHUSL.

3.47. JIJ'[H obecrieueHust TMPOYHOCTH HAKJIOHHBIX CeYeHUN Ha JleﬁcTBHe MOMEHTa B 3JICMEHTaX ITOCTOSHHOW BBICOTHI C XOMyTaMU INPOAOJIbHBIC
PaCTSAHYTBIC CTEPIKHU, 06pI>IBaeMLIe B IIPOJICTE, NOJDKHBI 3aBOAUTBHCS 3a TOYKY TCOPETHUUCCKOI'O 06pBTBa (T.e. 3a HOpMaJIbHOE CEYCHHE, B KOTOPOM

M
BHEITHUH MOMEHT CTaHOBHUTCS PaBHBIM NPEACIBHOMY MOMEHTY ult 0e3 yuera 06pLIBaeM0ﬁ apMarypshl, qepT.3.20) Ha JUIMHY HE MEHEEC BCJININHBI W y
omnpeenseMoii o hopmysie
W=+ 54,
g
o (379
IIpU 5TOM, €CJIU
& Sny weoom|1-Gef | sy
2
W , , (3.80)
rae ¢ - TIOTIepeYHast CUJla B HOPMAIbHOM CEUCHHH, TPOXOISAIIEM Yepe3 TOYKY TEOPETHIECKOro 00 phIBa;
Daw _ oM. 1.3.31;

5 - nuaMeTp oGPHIBAEMOTO CTEPIKHS.
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Uept.3.20. OOpBIB pacTSHYTHIX CTEPIKHEN B MIPOJIETE

1 - Touka TeopeTHUecKkoro oOpeIBa; 2 - 3Imopa M

Jlnst Ganky ¢ HAaKJIOHHOM CXKaTOW rpaHbo NIpU tgff 20,2 BETMYMHA T TIPMHMMAETCA PaBHOM
= +
W = ol 5@5'5] (3.81)
IIpU 3TOM, €CJIU
@l w=hpl22-12 ) +5.:1’51 (3.82)
o= 2 Ntal
24 sy

rae )

g

- YroJI HaKJIOHA TPaH! K TOPU30HTAJIN.

W tgf  sinf

Jnst Ganku ¢ HAKJIOHHOM PacTSIHYTOW TPaHbIO OIpeNeNseTCs] AaHAJIOTMYHO C 3aMEHON

w 20y

Jlns 3neMeHTOB 0e3 MonepevHol apMaTyphbl 3HaY€HHEe ' HPHUHUMAIOT PaBHBIM
Kpome Toro, 10o/mKHbI ObITh yuTeHbI TpeboBaHms mit.5.32 u 5.33.
3.48. Jlnst obecriedyeHus] MPOYHOCTH HAKIOHHBIX CEYCHHMH Ha [EWCTBUE MOMEHTa Hadalao OTruda B PACTSIHYTOW 30HE MOJKHO OTCTOSTH OT

HOPMAaJIbHOTO CEYEHHS, B KOTOPOM OTTHOAeMBIi CTEPKEHb MOJTHOCTBIO HCIOJIB3YETCS [0 MOMEHTY, He MeHee, yeM Ha 0,5 a , @ KOHell OTruba J0mKeH
OBITh PACIIONOXKEH He OIIMKe TOro HOPMAbHOTO CEeUeHHs], B KOTOPOM OTrHb He TpedyeTcs mo pacuety (uept.3.21).
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Uepr.3.21. K onpenenenuro Mecra oTrida Npo0iIbHON PacTSIHYTOW apMaTyphl

IIpumeps! pacyera

PacueT HakJIOHHBIX CEUEHUI Ha ACHCTBUE TMONEPEYHBIX CUJI

Mpumep 12./Jano: pedpo TT-00pa3HOii UTUTHI IEPEKPHITHS C pa3MEPaMH CEUCHUSL: A =350 mm, & =85 mm; ¥ =35 mm; Geron kimacca B15 ( b =8,5

Mlla, b =0,75 MIla); pe6po apMUPOBAHO TLIOCKUM KapKacoM ¢ MONEPEYHbIMU CTEPKHAMH M3 apMaTyphl kinacca A400 (=™ =285 MIla) aquamerpom

o

&
8 mm (~ *W=503 MM ) marom ™=100 MM; IONHAs PAaBHOMEPHO paclpejelieHHas HarpysKa, NeHCTByIomas Ha pedpo,

dy

9KBUBAJICHTHAs HAarpys3Ka =18 xH/m; nonepeuHast cuiia Ha ornope

=21,9 xH/m; BpemenHas

Qma.x =62 xH.

TpeOyercst pOBEPUTH IPOYHOCTH HAKIIOHHBIX CEYCHUI U OETOHHOM MOJIOCH MEX/y HAKIIOHHBIMHU CEUCHHUSIMU.

By =k—a=35D—35=315M

Pacuer. M.

[pounHocTh OETOHHO# MOIOCH! IPOBepUM 13 yciaoBus (3.43):

0,3R,bky = 0,355 85315 =68276 H > Oy =62 .

T.€. IPOYHOCTb TOJIOCH! OOECIeUeHa.
[IpouHOCTH HAKIIOHHOTO CEYEHUsI [0 TIOMEPEUHOI cuile MpoBepHuM coritacHo m.3.31.

o popmyse (3.48) ompenenuM UHTEHCUBHOCTH XOMYTOB



_ Ry 285503 oo
100 ’

W H/mm.

s
=
oy _ 1433
TTockonbKy Rbfb 0.75'85
o ¢opmyme (3.46)

=225 0,25
My,
, T.€. ycioBue (3.49) BBINIOIHEHO, XOMYTHI TIOJHOCTHIO YUUTHIBAEM U 3HAUCHHE orpeaesnsieM
My =15R,bhg =15:07585:315% =9.488-10°

COrmnacHo 11.3.32 ONpeneInM JUTHHY IPOCKIHH HEBHITOAHEHIIET0 HAKIOHHOTO CeYCHHS = .

g1 =g—g,/2=219-18/2=1.9

kH/m (H/mm).
qﬁwb =253 2.0
[Mockonbky bt , 3HaUeHHe © omnpezesieM 1o popmyre
M 9 488109
= | b - ’ = 2807
075q,, +a, |0,75:1433+12,9 <ol
[Ipunumaem fp == 280’? mM. Tornma

oy = 0.75q 54cg = 0751433 2807 = 30168 H=30,17

M, _ 9488 10°

O == 2807

=33801 H=3334
kH.

0= Ouax ~@10 = 627129028 =584

[IpoBepsiem ycnosue (3.44)
Cly +0, =338+ 3017 =6397H>0 =584 <H,

T.€. IPOYHOCTh HAKJIOHHBIX CEUCHUH oOecreyeHa.

IpoBepum TpeboBanue 1m.3.35:

 Rydbhi  07585315%
- - S102 ., =100
0 £2000 L 2sy =100

5 pa
M’

sy <hpl2=315/2=157 &

T.e. TpeOOBaHUE BBIMOIHEHO. YcnoBus m.5.21 W <300 MM TaKoKe BBITOTHEHEI.

#
Mpumep 13./lano: cBOGOAHO omepras Oaika MEPEKPHITHS C pa3MepaMu CEUCHHS: & =200 mm, % =400 mm; U370 MM; OertoH Kiacca B25
A 2 g
(“5 1,05 MITa); xomyTer AByxBeTBeBBIe Maverpom 8 My ("~ S* =101 MM ) ¢ marom - ™ =150 wmm; apmatypa knacca A240 (© W =170 MITa);
BpEMEHHasl SKBUBAJICHTHAs IO MOMEHTY Harpyska I =36 kH/m, ocTosIHHAsT HAarpy3Ka f}'g =14 xH/m; nonepevHasi ciia Ha Ormope Qm =137,5 xH.

TpebyeTcst mpoBEpUTH MIPOYHOCTH HAKIIOHHBIX CEYCHUH.

Pacuert. [IpouHOCTE HaKIIOHHBIX cedeHnit mposepsieM coraacHo 11.3.31. 1o hopmyne (3.48) onpenenum HHTEHCHBHOCTH XOMYTOB



_ Ryydy, 1700101
150

& s

S

Zow 1145 4 o455005
Ryb 105200

=1145

H/mm.

ITockonbk T.C. CJIOBHC 3.49 BBIIIOJTHACTCS, XOMYThI HUTBIBACM IIOJJHOCTBKO W 3HAYCHHE
B 9

M
b omnpenelsieM mo gpopmyie (3.46)

My =15Rybhg =15105-200-370% =4312:10"

CornacHo 11.3.32 onpeenseM JUIMHY MPOSKIIMK HEBBITOJHEHIIIEr0 HAKIIOHHOT'O CEYCHUS:

g1 =gg t0.5¢, =14+05 36 =32

kH/m (H/mm).
INockonsky
2hq 2370
= = 1 161 1 _ [:l 5 g.ﬁw » 2
] 34 T Ry
MM MM,
3HAYEHUE < NIPUHUMAEM paBHBIM 1161 MM >2"EZEI =740 MM. Torna “0 " 2;30 =740 MM

O = 0,75¢5,C = 0,75:114,5. 740 = 63548 H= 63,55

>

M, 4312107
¢ 1161

Cy =

=37140H=3714

kH;

O = ey —ae =137,5-32-1161=10035 .

[IpoBepsiem ycnosue (3.44)

Ly 05, = 371446355 =10063 g 0e= 1_[][3,35KH’

T.€. IPOYHOCTh HAKJIOHHBIX CEUCHUH oOecreyeHa.

!

Mpumep 14./Jano: cBo60AHO orepTas 6ajiKa MepeKphITHS IPOIETOM

E4Y

=5,5 M; onHas paBHOMEPHO paclpeeeHHas Harpy3ka Ha Oanky 4 =50 kH/m;

BpEMEHHAs 3KBHBAJICHTHAs Harpyska =36 kH/m; pa3Mepsl MONEPEYHOro CeUCHHs & =200 mwm, A =400 mwm; 0370 mM; GeroH Kiacca B15

i I
(“5 0,75 MITa); xomyTsr 13 apmarypsr knacca A240 (© 5" =170 MITa).

TpeOyercs onpenenuTs AUAMETP H AT XOMYTOB Y OMOPBI, @ TAKXKE BBISICHUTh, HA KAKOM PACCTOSIHUM U KaK MOXKET OBITh yBEJTHUEH LIar XOMYTOB.

Pacuer. HaubonpIas monepeyHas Cujia B OIIOPHOM CEUSHUH PaBHA

gl _50°55

= 375
Cra 2 o

kH.

Omnpeznenum TpeOyeMyt0 HHTEHCHBHOCTh XOMYTOB IIPHOIIOPHOTO y4acTKa coriacHo m.3.33, 0.

M
[To popmymne (3.46) ompenensiem b



My =15Rybhg =15'075 200-370° =308°10°

MM.

Cormnacuo 11.3.32

g1 =g _D’qu =50-0,536=32 kH/M (H/mm).

- - 10 30 =
O = 2:fMyay =24/30810° 32 = 62790

f
Tax xax 2y Thy — Oy =20 30,8107 /370 137500 = 28556 H LTy =62750
dbopmyne (3.52)

H, HWHTCHCUBHOCTb XOMYTOB OIIPEACIIACM 10

QR —Ch 1375007 - 627907

——=1619
3My 2308 10

H/vm.

& s

g b f 2 #
Cornacho m.5.21 mar xomyroB W 'y omopsl JomkeH ObITh He Gonee u =185 u 300 mm, a B mponere - 0,75 0 —278 1 500 Mm. Maxcnmansio

JIOIMYCTHUMBIH IIIar y OIOpkI cOrnacHo 1.3.35 paBeH

_ Rybhd _0,75-200-370°

& =1423 =150
0 137500 -
[TpuHMMaeM 1mar XOMyTOB y OIOpBI wl =150 MM, a B ponete 250 mm. Otcrona
a4 - Gotl 1619150
R, 170
MM .

[TpuHMMaeM B TIOMepeYHOM cedeHnH Ba XomyTa o 10 MM (~ *H =157 mm ).

Takum 06p3.30M, TNpUHATas THTEHCUBHOCTH XOMYTOB Yy OIIOPBI U B IIPOJIETE COOTBETCTBEHHO PaBHBI:

_ Rydy, 1700157

ol = =177.9
wl 150 H/mm;
oz = 170157 ~106.7
250 H/mm.
[IpoBepum ycnosue (3.49):
0,25 Rpeb = 025075200 =375 Hin LG el , 154 g0 .
Creq10BaTENbHO, 3HAUCHNS awl , Tow2 o KOPPEKTHPYEM.

& sl )

OrnpenenumM, COIJIaCHO m.3.34 JUTAHY y4JacTka Le HMHTEHCUBHOCTBIO XOMYTOB Tak KaK

B gy = 0.75(g g ~ ) =0.75(177,9-106,7) =534 >gy =32
Oy i = 0.5Rpsbly = 0,5 55500 = 27750 "

H/mm, 3Hauenue 1 Berancaum mo tdopmyre (3.59), npunss

/M



~ Crar ~ (b + 13950000 _
_ ~ 2y =
1
_ 137500 - (27750 +15-106,7-570) 5. 370 = 839
32 MM.

&

& o
[IpuHNMaeM AIMHY ydacTKa ¢ IIaroM XOMYTOB #l—150 My paBHOi1 0,9 M.
Ipumep 15./lano: 6anka MOKPHITHS, HarPy)KEHHAs! COCPEIOTOUYSHHBIMHI CHJIAMH KakK ITOKa3aHO Ha 4epT.3.22, a; pa3Mepsl ceueHus - mo 4epr.3.22, 6;

£ R
OeToH kiacca B15 ( bt =0,75 MIIa); XoMyTsI U3 apMaTypsI Kimacca A240 (5% =170 MIIa).

Tpe6yeTc51 ONpEACINUTb IUaMETP U IIar XOMYTOB, a TaKKC BbIICHUTDH, HA KAKOM PAaCCTOAHUHN OT OIIOPBI U KaK MOXKET OBITh YBEJIMYCH 1Iar XOMYTOB.

Fed2xH F=34xH
6)

9 :

1350 1500

3 Snopa Q, xH

632
-4 §

T

|
‘ 11| 11T
Yepr.3.22. K npumepy pacuera 15

110

Pacuer. 'EED =830 -80=810 MM.

9w coryacHo 11.3.33, a, npuHUMast JUIMHY NPOEKLUUH CeUEHUs © | paBHOIl PACCTOSHHUIO OT OIOPHI

gy Ty T 1,66?

Ornpenenum TpeGyeMyt0 HHTEHCHBHOCTb XOMYTOB

ay =y fiy = 13507810 = 1,667 < 2
, U CJIC€A0BATCJIIbHO,

10 IEpBOro Ipy3a - 1 =1350 mm. Torna

Ezpl T E + 01875y = o + 01875 1,667 =1212

o a

Onpenensem

CornacHo uept.3.22 nornepeyHas cujia Ha pacCTOSHUH ‘1 OT OIOpPHI paBHA Ql =105,2 xH. Torna

_ G _ 105200 S2165> &,
Rybkg 075 80810

£]

U CIIEIOBATEIBHO, 4wl , onpexenseM o ¢popmyne (3.51):

=157y - 07580 2165-1511 6867 607
0775 1,667
H/mm.

!
= F..h
& sl b U,?ﬁ&!m

[
Omnpenennm 9w pu 3HaueHUH® | PaBHOM PAacCTOSIHUIO OT OIOPBI 10 BTOPOr'o Ipy3a - 222850 mu:



Gy =cqlhy = 28507810 =352>3

; IPMHUMAaeM &2 =3,0.

a3
ITockonbky &2 >2, IpUHAMAEM 02 =2,0.

Ezp2 = E +0, 18750, = g +0,1875:-2=0875

&3

COOTBETCTBYIOIIAS [TOTICPEYHAS CHJIa paBHA Qz =58,1 kH. Torna

_ @y _ 58100
Rybly 07580810

=1195 > & . =04815

£2 apd T

" CJIEA0BATCIIBHO,

Gy = Ryeh 2222102 152 0,75 qo1#9715/30 _

0,750 0,75 2,0

278

)

H/mm.

Taw = Taw = 60,7 Ay 2
[IpuHuMaeM MakcHMaJIbHOE 3HAUEHHUE . I3 ycnoBust cBapku NpUHUMAaeM JTUaMETp XOMYTOB 8 MM ( =50,3 mm ). Torma
MaKCHUMaJIbHO JOIMYCTUMBIH IIar XOMYTOB Ha MPHOIIOPHOM YYacTKe PaBeH

_ Ry, 1700503
ol 60,7

=140,9

MM.

Sl

iy

=
[Ipunumaem ¥l —100 M. Hasnauaem mwar XOMYTOB B TIPOJIETE PaBHBIM =300 mM. Torna MHTEHCUBHOCTh XOMYTOB IIPHUOMIOPHOTO y4acTKa

oo = Ry 170503 _ s

Sl 100 Hin,

g = Ry _170°503 o0 g
S 300

a TIPOJICTHOTO y4acTKa H/mm.

=
wl , PAaBHOH PACCTOSIHUIO OT OIOPHI JI0 [IEPBOTO Ipy3a - 31 =1350 MM, u npoBepum yciosue (3.44) npu

3aganuM JUIMHY y4acTKa ¢ [1aroM XOMYTOB

3
3HaueHHH © , paBHOM PacCTOSHUIO OT OIOpPHI 10 BTOPOr'o rpysa - < =2850 mm. Ho TTOCKOJIBKY ,Sgu =3-810=2430 mm <7 , MIPUHUMAEM £ =430 mm.

SH

3HayeHue ofpeJielisieM coryacHo 1.3.34.

2hy + =2810+1350=2970 -

, 3HaueHHE onpenensieM no Gopmyne (3.56). Ilpu 3TOM, MOCKOIBKY

¢ ¥ 2y

Tak kak

cp =2k =1620

Qo = 0.75(0,1%0 ~ @t ~ Tsw2)(e ~14)] = 0,75[85,5:1620 - (855 - - 28,5)(2430 - 1350)] =57712 H=57,7

o & = By Oy = pin = U.ORgeblg =05 07580810 =24300H =243 L

[omepeynas cuia Ha pacCTOSHUU £ =430 MM or omopsl (uept.3.22) paBHa

0 =632 —@(63,2 ~581) = 59,5

kH.



[Iposepsiem ycnosue (3.44)
Op + Oy = 243+57,7=820 ;1 >0 =595 4

T.C. IPOYHOCTH 3TOI'0 HAKJIIOHHOI'O CCUCHUST obecrieueHa.

Bonbmiee 3naueHme < HC pacCMaTpuBacM, MOCKOJIbKY IIPU 3TOM IIOIICPEHUHAsA CUJia pE3KO YMEHBIIACTCA.

=
Takum 00pa3oMm, JUIMHY y4acTKa C IIaroM XOMYTOB wl =100 MM npuHUMaeM paBHOH 1,35 M.

[pumep 16./1ano: nByxckaTHas Oanka mposeroM 8,8 M (dept.3.23, a); CIUIONIHAS PaBHOMEPHO pacHpeieiiCHHas Harpy3ka Ha Oanky 4 =46 xkH/m;
£
pa3Mepbl OIIOPHOT0 ceYeHus 1o 4epT.3.23, 6; 6eToH Kiracca B20 ( bt =0,9 MIa); xoMyTHI 13 apMaTyps! Kiacca A400 (© *H =285 MITa) muamerpom 10

2 g
mm (T FW =78 5MM ) marom  *=100 mm.

0 9
al
i=1:12 LT
[ —] 3
~ g
' i

8800

L0

Yepr.3.23. K nmpumepy pacueta 16

Tp€6y€TCﬂ IMPOBEPUTH NIPOYHOCTH HAKIIOHHOI'O CEUYCHU 110 nonepeqﬂoﬁ CHIIC.

B =600 -40 =560

Pacuer. PaGouast BbICOTa OIOPHOTO CEYEHMS PaBHA
XOMYTOB

MM (cM. yept 3.23, 6). ITo popmyse (3.48) onpenenrm HHTEHCUBHOCTD

_ R,y _ 285785 _ 537
100 ’

H H/mm.

I:-'-'-II.S'I-‘IJ
g

. t
OnpenenuM NpoeKIHI0 HEBBITOJHENIIIEr0 HAKJIOHHOIO CEYEHUS © cormacuo .3.37. U3 yepr.3.23, a umMeeM gﬁ =1/12, & =100 MM,

Ryb=09°100=530 | 1-2tg8 =1-2/12=0833

- - _ 2., 2
TTockonbKy 9w I(R'E’fbj = 2237190 = 2,485 > 2(1 - 21g6) 2+ 0,833 1389 , 3HaueHne © BbrypcIsIeM 1o Gopmyie (3.62).
e =y, = — == 560 1o - = 444
(0,754, +q) (R4 +15t2 28 (0752237 + 461790 +15/12 .
i

Pabouas BbIcOTa OMEPEUHOTO CEUEHUS Ha PacCTOSIHUU T =444 mm ot OIOPHI paBHA

by =gy +ootgh =560 +444/12=597

=444 mm< 2hy o =c =444 N

ITockonbky M;



7 . ) 2
_ LoRybhy _ 15303977 19390 14-108.4
p 444 H;

“n

O = 075,00 = 0752237+ 444 = T4492 H=T4 5

[IpoBepum ycnosue (3.44), npuHIMAas TIONIEPEYHYIO CHITY B KOHIIE HAKIIOHHOTO CCUCHHST PaBHOM

0=y — g = —46'28’8 -46-0.444 =182.0

kH:

Uy + U = 1084+ 745=1825 > (0=182 o,

T.C. IPOYHOCTH HAKJIOHHBIX CEUYCHHI TI0 HOHCpe‘{HOﬁ cuiie obecrieueHa.

IIpumep 17./1aH0: KOHCONB pazMepaMu 1o 4epT.3.24, cocpeJOTOYEHHAs CUJla Ha KOHCOJIU F =130 xH, pacnonokeHHas Ha PacCTOSHUU 1 =0,8 M oT

It A 2
oropsbl; 6etoH kimacca B15 ( b =0,75 MIa); XoMyThI JByXBeTBeBbIE quamerpoM 8 MM (~ “M=101 MM ) u3 apMatypsl ki1acca A240 (¥ =170 MIIa)

=
maroM =200 Mm.

{ C . F=

- F=130kH
1

T 800

1-]
O
400
950

Yepr.3.24. K npumepy pacuera 17

TpeOyercst HpOBEPUTH MPOYHOCTH HAKIIOHHBIX CEUSHHUHT 10 MOMEPEYHON CHUIIe.

Pacuer. CormacHo 1n.3.38 mnpoBepsem u3 ycinoBus (3.44) HeBbIrogHEHIIEe HAKIOHHOE CEYEHHE, HAYHHAIOIEeCS OT MeCTa IPHIOKEHUS

te§ = 630-300 _ 0,369

<, orpezeneHHoM 1o Gopmyie (3.62) npu 91 =0u

COCPEIOTOUECHHON CHIIbI, P 3HAUSHUN
500

B = 650 = (650 -300) — - 50 =305

Pabouast BbICOTa B MecTe NPWIOKEHHS COCPEIOTOYCHHOW CHIIBI paBHA 950

Rysb=075200 =150

MM (cM. ueprt.3.24);

H/mm.

3naucime T W PaBHO

_ Ryydy 1700101 _gsg
200 i

H H/mm;

I:-EII.S'I"IJ
g

15
¢ =k = =
0,75g ;,, (Rpd) +15tg 25



15
=305\/ ’ - =469.4 )
0,75-85.8/150 +15. 0,369 L =800

2k _ 2305
TTocKONbKY 1-2tgf 1-2-0,365

=1164

MM

ro

, OCTaBIIIEM € =469,4 Mm.
OmnpenenuM pabodyro BBICOTY 0y KOHIIC HAKIIOHHOTO CE€YCHHUSI
by = hgy +e tg8 =305 +469°0,369 =478

£ =469.4 > 2y ¢q =c =469
, MM.

ITockonbky

_ 15RybHg _15:150478°
c 469

o =10%9614 H=10%6

kH;

]

O = 075 3400 = 0757858 469 = 30180H=3018

QEJ +Q5w =109 6+302=1395 H>F =130 o,

T.€. IPOYHOCTH HAKJIOHHBIX CEUYCHHI 110 Honepetn—roﬁ cuite obecrieueHa.

Ipumep 18./JaHo: crutomHas MIMTa JHUIIA pe3epByapa 0e3 MONepedHoi apMaTyphl pazMepoM 3X6 M TONIINHON A =160 MM, MOHOJIUTHO CBSI3aHHAS
2 R
TI0 TIEPUMETPY ¢ OaKaMH; TIOJHAsI pAaBHOMEPHO pacripezesieHHas Harpyska 50 kH/m  ; 6eton kiracca B15 ( b =0,75 MIla).
TpeOyeTcs IPoOBEPUTh MPOYHOCTD ITUTHI HA JEHCTBHE HONEPEYHOH CHIIBI.

Paceier. B =160 - 20 =140

MM. Pacuer nmpoBoauM A1t OOCH! IIUPUHON & =1,0 m =1000 mMm, mponeToM "E=3 M. Torna 4 =50-1,0=50 xH/m,
a rorepeyHas CHIa Ha OIope paBHa

gl 503
S R
Cra o o CH.

[IpoBepum ycnosue (3.64)

20Rpbby =25 07510000 140 = 262500 H> (.. =75 -

[IpoBepum ycnosue (3.66), mpuHuMas 91747 50 kH/m (H/mm). Tlockonbky GOKOBbIE Kpasi IUIMTHI MOHOJUTHO CBSI3aHBI ¢ OajKaMH, YCIOBHE
(3.66) nmeer BuA

Ryb _ 0,75:1000
- 195
60,64 6064 g 91 =20
MM

H/mwm,

CIIeZIOBaTENbHO, MPOYHOCTH IUTUTHI IIpoBepsieM U3 yciuoBus (3.67a)

0,625Rybhg + 2.4kpq1 = 0,625 0,75 1000140 + 2,4+ 140+ 50 =
-82425H =824 | > 0ua =75

T.€. IPOYHOCTH IUIUTEHI I10 TIONEPEUHOM cuie obecreyeHa.

[pumep 19./]aH0: MaHEeTh CTEHKU pe3epByapa KOHCOIBHOTO THUIA ¢ IEPEMEHHON TOMIIUHON oT 262 (B 3amenke) a0 120 MM (Ha cBOOOAHOM KOHIIE)



BBUTETOM 4,25 M; OOKOBOE JJaBJICHHE TPYHTA, YUUTHIBAIOIIEE HATPY3KY OT TPAHCIIOPTHBIX CPEJICTB Ha MOBEPXHOCTH TPYHTA, TMHEHHO YOBIBAaET OT 40 =55
g 2 ét Ry
kH/M B 3agenke mo * =6 kH/M Ha cBoGomHOM KOHIIE; = =22 MMm; 6eToH kinacca B15 ( =0,75 MIla).

Tpe6y€TC§[ MPOBEPUTH IIPOUYHOCTH IMaHCIN Ha Z[eﬁCTBHe HOHepe‘IHOI\/'I CHUJIBI.

By = 262-22= 240

Pacuer. PaGodas BeIcOTa CeUEeHNs ITaHENH B 33/1€NIKE paBHA M.
Ormpenenum tef ('8 - YroJ MeXIy PacTSHYTOH M CXKaTOH rPpaHsIMH):
taf = 2627120 33y
[IpoBepum ycnoBus 11.3.41. Ionepednas cuita B 3a/1elIKe paBHa
5546 .. _
Lo = T4,25 1296 o

Pacuer npou3BouM /151 IOJIOCH! TTAHEH IUPUHON & =1,0 m =1000 mm.

.32|:|=}.§|:|1=24UM

IMpoBepum ycnosue (3.64), npuHUMas M.

2098 bl = 2,5 0,75 1000 240 = 450000 H= 450 > Oy

T.€. YCIIOBUEC BBITOIHACTCS.

IMockonbKy NmaHenu CBA3aHbl APYT C IPYroM, a IMPHUHA CTEHKH pe3epByapa 3aBeZioMO Ooblie B , 3HaYeHue © rnax onpezenseM 1o Gopmyie
2.4k 2,4 240
Cynar = = =
1+12tg8  1+12:0,0334 -
CpelHsisi ”HTEHCUBHOCTD Harpy3Kd Ha IPUOIIOPHOM y4acTKe JUTMHOH © e =554 MM paBHa
g1 =55-(55 —5;1& =518
42502 H/vm.
[Tockonbky
1 1
c=hy |— = 240 5 =
tg 25/ + gy H(15R;) 0,0334%/4 +518/(1,5 0,75 1000)
S115 | Doy =554
[PUHUMaEM e T 554 MM.
o cl2 A N
MpeeuM pabodyto BHICOTY CEYEHHUS Ha PAaCCTOSHUN OT OIOpHI (T.€. Cpe/iHee 3HAYCHUE B MpejeNax [UIHHBL = ):
by = by - g =240- 2220334 = 231
2 2 MM

[Tonepeunas cuna Ha pacCTOSHUU % =554 Mm or OTIOpBI paBHA:



U= Oy~ = 129,6 -518-0,554 =100,3 .
[IpoBepum ycmosue (3.65):

15Rbkg _150,75-1000° 2312
c 554

=108360H =108 4 >0 =1009
xH " xH

s

T.C. IPOYHOCTH MMAHEJIH 110 HOHCpC‘IHOﬁ cuite obecrieueHa.

Pacuer HaKJIOHHBIX CEUEHHUH Ha JICHCTBHE MOMEHTA

o

Mpumep 20.[ano: cBOOOAHO omepTas Oalka IPOIETOM { =55 M ¢ paBHOMEpHO pacHpeIeiICHHON Harpy3Koi =29 kH/M; xoHCTpyKIUs
TIPUOTIOPHOTO yJacTKa Oayky mpHHATA 10 4epT.3.25; 6eTon xiacca B15 ( b =8,5 MIla); npozosnbHas apmarypa 6e3 aHkepos kiacca A400 (© % =355

A g
MITa) nomanpio ceuenus = =982 mm (2E25); XOMYTHI U3 apMmaryphl kinacca A240 (5% =170 MIla) quametpom 8 mm marom ¥ =150 mm
TIPUBAPEHBI K MTPOJOIBHBIM CTEP)KHSIM.

]

L 14

\
\
4
400

200

e ! cass28
e I=33500
Yepr.3.25. K npumepy pacuera 20

TpelOyeTcs NpoBEPUTH MPOYHOCTh HAKIOHHBIX CEYCHHH HA JCHCTBIE MOMEHTA.

— B = A —a =400 -40= 360

MOMEHTAa HEOOXO/IUM.

MM. Ilockonbky pacTsiHyTas apmarypa HE MMEET aHKEpPOB, pacdeT HAKJIOHHBIX CEUEHHH Ha JieiicTBHe

Omnpeznenum ycuine B pacTsHyTol apmatype 1o ¢gopmyse (3.73).

-!-iI = .','1 - 1[:' = — =
[IpuHuMaeM Hayano HAKIOHHOTO CEYEHUs y IpaHH onopsl. OTcrona 3 Fup MM 280 -10 =270 MM (cM. uept.3.25).

OrnopHast peakiys OaaKy paBHa

gl 2955
Fsup_E_T_SU .

A = by = 200280 = 56000 2

a TUIONIAIh OMUPAHUs OANKU M,

_ Foup _ 80000 _, . % L1431 165¢ 0,05
Ay 56000 7T Ry 85

Th

OTKyza

A
cienoBarensHo, = =1,0. U3 ta6mn.3.3 mpu kiacce 6etona B15, xmacce apmarypst A400 u & =1,0 naxogum % =47, Torna, miuHa AQHKEPOBKH paBHA



fan = hand, =47 25=1175

W, = R4 35 235598227 50106

N 1175 0

HOCKOHBKy K pacTsAHYTBIM CTEPXKHAM B HpeAciax IJIUHBL s IpUBapCHLI 4 BCPTUKAIIbHBIX H 2 TOPU3OHTAJIBHBIX TONEPEYHLIX CTCPIKHS (CM.

A
uept.3.25), YBEIMUNM yCHIMS  © Ha BeNMumHY .

Ipunumas dy =8 MM, P =6, P =150 (cM. T2611.3.4), nonydaem
- 2 = CE 2, = A2
M= 07n,0,d, 8 =077 6150° 0,75 =30,24-10 H
W
Orcronma =80106+30240=110346 H.

ny s
OmnpezenseM MaKCHMaJIbHO JOMYCTHMOE 3HaueHne = . M3 Ta6m.3.3 npu 2 =0,7 naxomum  ®* =33; torma

N, g = Roly 2 =355-982%=114D4D o
H

N
an , T.e. ocTaBmsieM = =110346 H.

Onpenennum Mmievo BHyTPEHHEH Mapbl CHIT

e Mo e 110346

* 0 Ry 285200 T O>hy-a'=360-35=325
Torna MoMeHT, BOCIpUHUMAaeMblii IPOJOJILHON apMaTypoid, paBeH

M, =Nz, =110346'3275=36110°
Io dopmyne (3.48) BEIYMCIUM BENTUUUHY 9w
g =Rty 170101
5y 150 Hoan,
TrA

OmnpezessieM JUIMHY MPOSKLMK HEBBITOAHEHIIIEr0 HAKJIOHHOTO ceueHus 1o Ghopmyie (3.76), npruHUMast 3HaUYCHUE

0aJKH, T.€. Qm =Fsup =80 KkH.
o Oney 80107

- =557,5
Gaptq 1145+29

MM

Torna MoMeHT, BOCIPHHUMAEMBIii TIONEPEYHOH apMaTypoi, paBeH

My, =05g,,c% =051145557,5° =17,8:10°

‘MM.

PaBHBIM OIOPHOU peakiuu

MoMeHT B HAKIOHHOM CEUYCHHH OonpeaciiAieM KakK MOMEHT B HOPMaJIbHOM CE€YE€HHH, PACIOJIO0KECHHOM B KOHIIC HAKJIOHHOI'O CCYCHH:A, T.€. Ha

X =gy {3 +c = 280/3+557.5=6308 N

PacCTOSHUHU OT TOYKHU MPUIOKEHUSI OMOPHOI peakIuy, paBHOH M



2 09 650,84

o 3 f
M=0r-% -3010% 650,3- = 45,910 _
Lx = =459

‘MM H-Mm.

[Iposepsiem ycnosue (3.69)

M+ Mg, =361+178=539  >M=459

H-

s

T.€. MPOYHOCTh HAKIIOHHBIX CEUYCHHH 110 H3rHOArOIEeMy MOMEHTY 00ecIieYcHa.

Ipumep 21./aHo: puresib MHOIO3TaXKHOW paMbl ¢ 3MFOPAMU MOMEHTOB U TIOMEPEYHBIX CHJI OT PABHOMEPHO PaCIpeIe/ICHHON HArpy3Ku 4 =228 kH/m
no uepr.3.26; Geron Kimacca B25; mpomonpHAs M TmomepeuHas apMarypa kmacca A400 (% =355 MIla, ~ " =285 MIIa); nomepeuyHoe ceueHue

=
HPHOMOPHOTO YJacTKa - 110 uepT.3.26; XoMyThl TpexBeTBenble auameTpoM 10 MM (~ ¥W =236 MM ) marom ™ paBubIM 150 Mm.

i
-I1
1116
w=76]
L
[=4 90
2mopa M, kHu
I '
M =600 A~ Migms00
x=0,333 M
339 3mopa Q kH

62
488

3@%\4&0
El

24400
ﬂ

Sl
| 300 |
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TpebyeTcst ONPEACIUTh PACCTOSHUE OT JIEBOIT OMOPBI O MecTa 00pbIBa MEPBOr0 CTEPXKHS BEPXHEH apMaTyphl.

By =h—a=800-60="740 N
J‘i‘SZI6O9MM2 (ZESZ); ﬂs
A, <4

1
Pacuer. U3 4epr.3.26 umeeMm: M; @ =50 Mm; miomame cedeHus BEpXHEH pacTsSHYTOH apMaTyphel 0e3 ydera

OJTHOTO OOPBIBAEMOTO CTEPXKHS i 32 =2413mm (3 i 32). OmpeenuM npeiebHBI MOMEHT, COOTBETCTBYIOIIHHN 3TOI

apMarype 1o ¢popmyie (3.19), mockoneKy e %<0

' f
Myy = R; A; U - a') =355-1609(740 - 500 = 334, 1-107 | =3%41

Ilo OIMIOPE MOMEHTOB OIIPEACIIAEM PACCTOSIHUE OT OIIOPHI 10 MECTa TCOPETUICCKOI'O O6pI)IBa TIEPBOI'0 CTCPIKHA U3 YpaBHCHUSA

Mon— M
MMP%%EQ - My,
r= T Eg_zMsup_MuEf E}:=i_i_Mrsuq:u_ﬂ’irsuq:u
OTKyZa ¢ , TIe 2 qf )
45 600 -300 E00 — 394 ]
= - 2719 - - 2_pY I
5 228 43 N x=271% JE,’HQ 2 0,355 y

H

Honepe!maﬂ CuJia B MECTEC TEOPETUIECKOI'O 06pBIBa paBHa

U= Oy —ox = 620228 0,355 =53% .

gsw

OrnpeniennuM BeIHYUHY

_ Ry, Aq _ 285236 _ 4484
50 i

H H/mm.

q.sw
g

e _ ¥ =0,601 ~
Dy, 24484 y S =074 w

M, JUIMHY , Ha KOTOPYIO HAaJ0 3aBECTH OOpBHIBAEMbIH CTEp)KEHb 3a TOYKY

[Tockonbky
TEOPETHIECKOro 00pbIBa, onpenessieM 1o Gopmyie (3.79)

¢
L

W=

+5d, =601+5 32="7761

MM.

x+w=355+761=1116

CrietoBaTesbHO, PacCTOSIHUE OT OIOPBI 10 MecTa 00pbIBa CTEPXKHS MOXKET ObITh IPUHATO PABHBIM

‘Eﬂ?‘!

Ornpenenum He0OX0UMOE PacCTOSTHUE OT MecTa 00pbIBa CTEPIKHS 110 OIIOPHOIO CEYEHHUS, IIPEITIoIaras IMoJIHOe HCI0Ib30BaHUE 3TOTO CTEPXKHS B

omopHoM ceueHud. Jng sroro mo Tabm3.3 npu @ =1,0 xmacce Geroma B25, Kmacce apmatypel A400 Haxomum }‘=34. Torma

fan =hend =34'32=1088 <1116

CrenoBaTenbHO, 0OphIBaeM CTepiKeHb Ha paccTossHUU 1116 MM OT OIMOpBI.

BHEUEHTPEHHO CXATbIE 3JIEMEHTbI
OBLUME NOJTIOXEHUA

3.49. Ilpu pacyere XelNe300€TOHHBIX SJIIEMEHTOB Ha JCHCTBHE CXKUMAIOUICH MPOMONBHON CHIIBI CIIEAYET YYUTHIBATh CIyY4alHBIA AKCHEHTPHUCHUTET



® IpuHMMaeMblii He MeHee:
1/600 utiHBL 37IEMEHTA HITH PACCTOSIHUSI MEXK/TY €0 CEYEHHUSIMHE, 3aKPEILUICHHBIMU OT CMEIICHUS;
1/30 BBICOTBI CEUCHUS;
10 Mmm.

I[J'ISI OJIEMCHTOB CTAaTUYCCKU HEONPEACINMbBIX KOHCprKL[I/Iﬁ (B TOM YHMCJIC JIA KOJIOHH KapKaCHBIX SHaHHﬁ) 3HAYCHUC DKCUCHTPUCUTETA HpOI[OHBHOﬁ

2
CHJIBI OTHOCHUTEJIBHO LIEHTPa TSHKECTU MPUBEIACHHOIO CECYECHUS 0 IPUHUMAIOT PaBHBIM 3HAYEHUIO DKCLEHTPUCUTETA, IMOJYYEHHOIO U3 CTaTHYECKOIo
€a
pacuera, HO HE MeHee .
. o . é="|:|
JIJIs 57IEeMEHTOB CTAaTHYECKH ONMpPESTMMBIX KOHCTPYKIMA (Harmpumep, haxBepKoBbie CTOWKH, cToMKH JIDII U T.11.) SKCIICHTPUCHTET IIPUHUMAOT

PaBHBIM CYMME 3KCHEHTPUCUTETOB - U3 CTATUYCCKOI'0 pacy€Ta KOHCTPYKIUU U cnyqaﬁHoro.

3.50. Pacuer HOPpMAJIbHBIX ceueHui BHEIUCHTPEHHO CXKATBIX 3JIECMCHTOB IMPOU3BOAAT B IJIOCKOCTH 3KCHEHTPUCUTETA HpO}IOJ’[BHOﬁ CHUJIBI (B IIJIOCKOCTH

. . = . =
n3ruba) U OTAENBHO B HOPMAJIbHOM K HEeH IIIOCKOCTH C AKCIIEHTPUCHUTETOM a , PaBHBIM clydaiiHoMy % (cm. 11.3.49).

fD.l"I fnf}z

Pacuer 13 MIOCKOCTH U3ruda MOXKHO HE NpOU3BOAUTH, €CIIN THOKOCTB JIEMEHTA
NPEBBIIACT THOKOCTH B IIJIOCKOCTH, HOpMaJ’[BHOﬁ TJIOCKOCTH W3ruoa.

(U1 IPSIMOYT OJTBHBIX CEUEHHMH - ) B IUNTOCKOCTH M3rHOa

Pacuer snemenTa ¢ YIE€TOM SKCHEHTPUCUTETOB B IINIOCKOCTAX 00€eHx TJIaBHBIX Oceit (KOCOG BHCLICHTPEHHOE C)KaTI/Ie) CJIEAYET MPONU3BOANTH, €CIIN oba

. [
9THU SKCHUEHTPUCUTETA MPEBLINIAIOT CITYYalHbIC @ .

[
Bo Bcex cimydasix 3KCLEHTPHCHTETHI L ONpEJIETSIOTCS ¢ YUeTOM BIMSHMSA nporuda snementa (cM. m.3.53-3.55).
3.51. Pacuer HOpMaJIbHBIX CEYCHHWI BHEICHTPEHHO CXKAThIX JJIEMEHTOB B OOLIEM Cllydae MPOW3BOIAT HA OCHOBE HEIMHEHHOH nedhopMarinoHHON

MOJIEJIH corjiacHo mi.3.72-3.76.

Pacuer 351IeMeHTOB MPSIMOYTOJIBHOTO, TABPOBOI'O M JBYTABPOBOI'O CEUCHHI C apMATYpOid, PACIIONIOKEHHOH Y MEPICHANKYIISPHBIX IUIOCKOCTH H3T Hba
rpaHell SJIEMEHTa, NPH HATPABJICHHH SKCHCHTPUCHUTETa B IUIOCKOCTH CHMMETPHH CCUYCHHsS [OMYCKACTCS MPOU3BOAMTH IO TPEACIBHBIM YCHITUIM
coriacHo mit.3.56-3.61.

KpOMe TOro, 1o NPEACIIbHBIM YCUJIUAM MOXXHO IIPOU3BOAUTDL PACUCT:

- JIEMEHTOB KOJIBLICBOTO U KPYIJIOrO CEYCHHI C apMaTypOii, pABHOMEPHO PaclpeIeIeHHON O OKPYKHOCTH, P YHCIIE CTEpXKHei Oojee 6 coriaacHo
m.3.62-3.65;

- QJIEMEHTOB IPSMOYTOJILHOI'O CEYEHHsI ¢ apMaTypoil B BUzie 4-X OJJMHAKOBBIX YIVIOBBIX CTEpXKHEH Ha KOCOE BHELIEHTPEHHOE CKaTHe COrjlacHo 11.3.66.

PACYET NPU OEACTBUU NOMEPEYHbLIX CUN

3.52. Pacuer BHELEHTPEHHO CXKAThIX 3JEMEHTOB NPHU NEHCTBUHM MONEPEUHBIX CHJI MPOM3BOAUTCS aHAJOIMYHO pacyeTy M3rHOaeMBIX 3JIEMEHTOB B
COOTBETCTBHH € 111.3.29-3.35 U cnenyromux yka3aHuii:

N
a) TIpH b >0,5 npaBast yacTb ycioBus (3.43) ymHoxaeTcs: Ha KO3QGULIHSHT

o = 201- NIN,) 8

NEJ = 1,33&1‘1 N

rae , HO HE MEHee ;

Cy

0) 3HaYeHHE TOMEPEYHOH CUIIbI, BOCOPUHUMAEMOH OETOHOM B HAaKJIOHHOM CEYCHUH
KO3 GHUITHESHT

, 4 TaKKe mpaBas 4yacTh ycinoBus (3.49) ymMHOXKaeTcs Ha



; (3.84)

) 3

Ha 3TOT KO3CI)(1)I/IHI/ICHT YMHOKAC€TCA TAKKC CBSI3aHHOE C 3HAYCHUC

YYET BJIMAHUA NMPOINBA 3JIEMEHTOB

. 5
3.53. Bnusnue nporu0a >jIeMEHTa Ha MOMEHT HPOJONBHON CHiIbl (WM €€ 3KCLEHTPHUCHTET I:|) YUUTBIBAETCs, KaK IPaBWIO, IIyTEM pacdeTa
KOHCTPYKIIMH 10 1e)OpMHUPOBAHHON CXeMe, IPUHNUMAs BO BHIMaHNe Heynpyrue nedopmarnmy 6eToHa U apMaTyphl, a TAK)Ke HAINIHE TPEIHH.

HOHyCKaCTCSI NPpOU3BOAUTH PAaCY€T KOHCTPYKIHU II0 HeZ[e(i)OpMHpOBaHHOfI CXEME, a BJIMSAHUC HpOFH6a DJIEMCHTA YYHUTbIBATh IIYTEM YMHOXCHUSA

??vn??h

MOMEHTOB Ha KO3 (QUIHCHTHI B COOTBETCTBUU C POPMYIIOM

M=MVHV+MF1HF! +Mf] (3.85)

rac L MOMECHT OT B€PTUKAJIbHBIX HAI'PY30K, HE BbI3bIBAIOIINX 3aMETHBIX IT'OPU30HTAJIBHBIX CMeHIeHPIiI KOHIIOB,

LAY

- KOO PHIMEHT, TPUHIMAEMbIH PaBHBIM:
JUTSL CEYCHUH B KOHIIaX dJIEeMEHTa: TIPH MOJATIMBOU 3azenke - 1,0; mpu xecTkoi 3aaenke - mo gopmyie (3.86);
JUTSL CEYCHUH B CpeIHEH TPeTH INHEI dJIeMeHTa - 1o popmyre (3.86);

JUIS IPOYMX CEUEHUH - IO JIMHEHHON MHTEePIOJIALMH;

B Mowenr or HArpy30K, BBI3BIBAIOLINX TOPU30HTAIBHOE CMEILEHHE KOHIIOB (BETPOBBIX U T.IL.);
T K03 GHULHUEHT, onpeaenseMslii o popmye (3.86);
M

- MOMEHT OT BBIHYX/EHHBIX I'OPU30OHTAJIbHBIX CMEIUCHUH KOHLOB (T.C. CMEILIECHMH, HE 3aBHCAIIMX OT JXECTKOCTH AJIEMEHTa, HAlpumep, OT
TeMIIepaTypHbIX JehOopMalyii NePEeKPbITHH U T.11.).

MOMeHTbI, HCIIOJIb3YEMBIC B HACTOALIEM ITYHKTE, JOITYCKACTCA ONPEACIIATE OTHOCUTEIIBHO LIEHTPA TAXKECTU OETOHHOI'O CEYEHHSI.

IMpumeuanue. Eciu BepTHKalbHBIE HArpy3KHM BbI3BIBAIOT 3aMETHBIE I'OPH3OHTAJIBHBIC CMEIICHUS (HANpUMep NPU HECUMMETPHYHBIX paMax), TO

MOMCHTBI s OHPEACIIAOTCA TIPpU q)MKTPIBHbIX TOPU3OHTAJIBHBIX HEIIOABMXKHBIX OIIOpax, a MOMEHTBI OT I'OPHU3OHTAJIBHBIX CUJI, PaBHBIX pE€aKLHsAIM B

My,

9TUX OIopax, CICAYET OTHOCUTHL K MOMEHTaAM , T.€. CYMMHUPOBATb C MOMEHTAMU OT I'OPU3OHTAJIbHBIX HAIPY30K.

3.54. 3nauenue ko3 duireHTa (k) [IPU pacyueTe KOHCTPYKIHH 10 HeaehopMUpOBaHHON cxeMe orpeessieTcs o GopMyre
1
Ml = Ih
"
cr (3.86)
rae ~ ' - ycrmoBHas KpHTHUECKas CHITa, OmpesenseMas mo Gopmyie

_ x°D
N, er T T 7
i

(3.87)



jl:l nvﬂnh

- pacueTHas JUIMHA 3JIEMEHTa, onpeaensseMas Iy KodpuImeHToB COTJIACHO COOTBETCTBEHHO 11.3.55, a m 1.3.55, 6;

D - JKECTKOCTb JK€JI€300€TOHHOI'0 3JIEMEHTA B Hpel[eHLHOﬁ craauu, ornpeacisaemMas o CI)OpMyJIaMZ

JUIS DJIEMEHTOB JIF000H (pOpPMEI CEIECHUS

0158,7
= Th L 077E,
wy(0.3+3,) : (3.88)
JUIA DJIEMEHTOB MPSIMOYI'OJIBHOI'O CEUCHUS C apMaTypoﬁ, paCHOHO)KCHHOﬁ y HaI/I60.HCC CHKaTON U y pacmHy’roﬁ (MCHCC C)KaTOﬁ) T'paHu 3JIEMCHTa
0,0125
D=Epk|—— % 40 1?5;;,@
@1(0,3+8,)
(3.89)

B popmynax (3.88) u (3.89):

"I'IT nu 5. MOMECHT MHEPIUHN COOTBETCTBEHHO OCTOHHOI'O CEUEHUS M CeUCHHS BCei apMaTypbl OTHOCUTEIIBHO LICHTPA TSAXKECTU OETOHHOT'O CCUCHHUA,

©7

- K03(1)(1)I/ILH/I€HT, y'-II/ITBIBaIOH_H/Iﬁ BJIMAHUEC TJIUTCIIBHOI'O I[eﬁCTBHH Harpys3ku Ha l'IpOFI/I6 DJIEMCHTa U paBHBIﬁ

¢J=1+M13.l"M1 (3.90)

HO He Oonee 2;

1 u li - MOMCHTbI BHCIIHUX CUJI OTHOCUTEJIBHO OCH, HOpMaJ’IBHOﬁ MJIOCKOCTH M3ruba u l'IpOXO,E[ﬂI.LICfI 4yepes3 LUCHTP Hauboee PaCTAHYTOI'O MJIN
HaUMEHEE CXKaToro (l'IpI/I LEIIUKOM CKaToOM Ce‘{eHI/II/I) CTEPIKHA apMaTypbl, COOTBETCTBEHHO OT JIEHCTBUS BCEX HarpysokK 1 ot JICHCTBUS TOCTOS HHBIX U

My

JUIMTCJIBHBIX HArpy3oK; Jig 3JIEMEHTOB, PAaCCUUTBHIBACMBIX COIVIACHO HH.3.56-3.61, JOITyCKaeTCs 1 " OnpeaeiAT, OTHOCUTECIBHO OCH,

Ry

MPOXOAAILIEH Yepe3 LICHTP TSHKECTH Beeil apMarypsl *

8 o €0 i o & ciF .
- KO (DUIMEHT, IPUHUMAEMBII PABHBIM , HO He MeHee 0,15 (11 KOMBLEBBIX M KPYIJIbIX CEYEHUH 3HAYEHHE © 3aMeHseTcs Ha );

#a=ﬂ5+ﬂ;|£
Bh E

??pHT'?h

XKecrrocth o IIPU BBIYHCICHUN KO3 uUIeHTOB

T

OIIpEJIeNsAeTCA C y4eTOM BCeX Harpy3ok. B cimyuae HeoOxomumoctd Ko3(GUIMEHT

MOX>XXHO CHHU3UTH, BBIYUCIIAA ) KECTKOCTh D 0e3 y4u€Ta Harpy3ok, BbI3bIBAIOIINX CMEIICHUE KOHIIOB.

igii< 14 k<4 Ty = 1.0

[pu rubkocTH dneMeHTa (#7151 MPAMOYTONBHBIX CEYECHUH - IPH ) MOXKHO IPUHUMATH

N >N,

[pu S CclemyeT yBeNMUMBATEH Pa3MeEphl CEUSHHS.

i

3.55. PacuerHas mivHa TIPUHUMAETCS PaBHOM:

a) IpH BeIYKCIEHHH KodddunmeHra Ty , @ TaKXKe MPU pacueTe >JIEMEHTA Ha JeHCTBUE MPOAOIBHON CHIIBI CO CIyJaWHBIM SKCLEHTPUCHUTETOM JUIS

DJICMCHTOB:

C IIapHUPHBIM ONUPAHUEM Ha ABYX KOHIAX - 1,0"5l ;

C MIAPHUPHBIM ONUPAHNUEM Ha OZHOM KOHIIE, a Ha APYTOM KOHIIE:



C JKECTKOH 3aJIeJIKOH - 0,7*';I
C MOJATIIMBOM 3aJICIIKOH - 0,9ail ;
C 3aJICJIKOI Ha IBYX KOHIIAX: )KECTKOM - 0,5E ;
MOJIATIMBOM - 0,8‘IEI ;
C TIOATJIMBOH 3aJIENTKOM Ha OJTHOM KOHIIE ¥ C )KECTKOH 3aJICITKON Ha JIPYTOM - 0,7"5I ;

Th

0) TpH BBIYUCIICHUH K03 hUIrieHTa JUTSI 9JIEMEHTOB:

C LIAPHUPHBIM OMHMpPAHHUEM Ha OJIHOM KOHIIE, 8 Ha JPYroM KOHIIE
C ’KECTKOH 3aeIKOM - 1,5*';I ;
C ITOIaTIMBOM 3aJIEJIKON -2,0";I ;
¢ 3aJIe7IKOH Ha JIByX KOHIIAX: )KECTKOH - 0,8‘IEI ;

TOJIaTIINBOH - 1,2"jl ;

¥

C MO/IATJIMBOM 3aJICJIKOW Ha OJTHOM KOHIIE U C )KECTKOM 3a/IeJIKON Ha JApYyrom -

C XECTKOH 3aJIeJIKOH Ha OZIHOM KOHIIE M He3aKPEIUICHHBIM JIPYI'MM KOHIIOM (KOHCOJIb) -2"il .

!

31ech - pacCTOsIHUE MEXAY KOHILIaMHU 3JIEMCHTA.

i

I[J'If[ KOHKPETHBIX KOHCprKI_II/Iﬁ " coopy)l(el—mﬁ MOXXHO NNPUHUMATH WHbIC 3HAYCHUA

PACYET HOPMAJIbHbIX CEYEHWA NO NPEAENbHLIM YCUITUAM

MpsAMoyronbHble Ce4YeHNA C CUMMe TPMYHOWN apMaTypom

RSH.S = R.SC :

3.56. IIpoBepKy HPOYHOCTH MPSIMOYTOJIbHBIX CEUCHUH ¢ CAMMETPUYHOM apMaTypoit (Koraa ) MPOM3BOIAT U3 YCIOBUS

M < Rybxliy —05x) + (R, A~ Ni 2y —a’)

rae M MOMEHT OTHOCHTEJIBHO LIEHTPA TSHKECTH CEUCHUsI, OIpeIeIsIEMbIil C y4eTOM mporuda 3eMeHToB cornacHo mit.3.53-3.55;

& _ BBICOTA CXKATOM 30HBI, MpUHUMaeMasi paBHOI
A
“n T Rk R = ok
a) mpu B (uepr.3.27)- © “nfl
6)HpH Cr.'n > EE ) I=E.*EE|:|’

rae - ompeaensercs mo Gpopmyse

(3.91)



E=@n(1_‘§Rj+2as‘§R

1-8p+2o, ; (3.92)
o, = Rsﬂs
3/1€Ch R&b;ﬂn X
ER - cM. Tabm.3.2.
N -
Rb Cocaman 30pa A
S F— R_. A
] = ]
2 7 u
LY |
< :g e o

-—E uI-

A,

Uept.3.27. Cxema ycunuil B ONEPEYHOM MPSIMOYTOJIBHOM CEYEHHUH BHELIEHTPEHHO CXKATOro JIEMEHTa

3.57. Tpebyemoe KOJMYECTBO CHUMMETPHYHOH apMaTypbl ONpEAEIseTcs CIEeIYyIOUM 00pa3oM B 3aBUCUMOCTH OT OTHOCHTEJIBHOM BEJIMYMHEI

A
&y =
) Rybhy |
MPOZIOJIBHON CHJTBI :
k8
a) mpu o L Ep
. Hpbkn ooy o, (l-w, 2
4'15:*"15:50' ml n': n )
B, 1-4 , (3.93)
6) mpu oy 7 ER
. Bpbhn o,y —E(1-Ef2
A, =4 =550 O E1-E/2)
£ 1-4
s , (3.94)
I © - OTHOCHUTEJbHAs BBICOTA CXKATOM 30HBI, onpeessemMas mo ¢popmyne (3.92), rae 3HadeHue s JIONyCKaeTcsl IPUHUMATh PaBHBIM
_o —E (-8
. =
1-4 (3.95)

B (o ER) 2

I , HO He Oomee 1,0.

B dopmynax (3.93-3.95):



_ M+ NGy -a)ie "
Rybhg .

2l

M v n3.53-3.55.

- Lo
Ecnu 3nauerne @ me mpessimaer 0,15 o , He0OXO0IMMOe KOJIMYECTBO apMaTyphl MOXKHO OIPEAENSATh C MOMOIIBI0 rpaduka uept.3.28, ncroib3ys

(opmyny

PR

s (3.96)

¢ N
rie “ ompejensercs 1o rpadpuky uept.3.28 B 3aBUCHMOCTH OT 3HAYEHHiA

M N
7 %n
Ry bl Rybhy

X

UYepr.3.28. I'paduku Hecyiiel cloCOOHOCTH BHELIGHTPEHHO CHKATBIX JIEMEHTOB MPSIMOYT OJIBHOIO CEUSHHUS ¢ CHMMETPHYHON apMaTypoit

N M R,
m

%y o =—2 s =
Rybhy Rpbhy Rapbhy

3.58. Pacyer cxxatbix 3meMeHTOB U3 OeroHa kiaccoB B15-B35 na pelicTBue mpomonbHON CHIIBI, MPHIOKEHHOH € SKCHEHTPUCHTETOM, MPUHITHIM

) eg = (30 Iy <20k
coriacHo 1.3.49, paBHBIM CIIy4alHOMY SKCIIEHTPHCUTETY , Ipu JIOITYCKAeTCsl MPOU3BOAUTD U3 YCIIOBUS

N L p(Ry A+ Ry A, 1) 3.97)

rae w K03 GUIHEHT, onpeesseMblii o hopMyIie

P =py t 2w ~eplog (3.98)

':‘5:'.::5:_

HO NPUHUMAEMEIi He Goree



3nech P u Psb k03¢ GUIUEHTHI, TpUHIMaeMble 1o Tabm.3.5 u 3.6.
Tabmuna 3.5

E Koadpunuent ¥ npu ED fa

N

6 8 10 12 14 16 18 20

0 0,93 0,92 0,91 0,90 0,89 0,88 0,86 0,84

0,5 0,92 0,91 0,90 0,89 0,86 0,82 0,77 0,71

1,0 0,92 0,91 0,89 0,87 0,83 0,76 0,68 0,60

Tabnuna 3.6

& Koadppunmenr W sb npu ED Ih

AN

6 8 10 12 14 16 18 20
A. Tlpu a=a' <015 U IIPU OTCYTCTBUH IPOMEXYTOUHBIX CTEPXKHEH (CM. 3CKH3) WIIH IUIOLIAAN CEYEHHS STUX CTEp)KHEH MeHee ﬂs,fof '3

0 0,93 0,92 0,91 0,90 0,89 0,88 0,86 0,83

0,5 0,92 0,91 0,91 0,90 0,88 0,87 0,83 0,79

1,0 0,92 0,91 0,90 0,90 0,88 0,85 0,80 0,74

b. ITpu 0,25k >a=a' 20154 WM TPH TUIOLIAIM POMEKYTOUHBIX CTEpXKHEH (CM. 3CKU3), paBHOU min Oosee ﬂs,fof /3 HE3aBHCHMO 0T &

0 0,92 0,92 0,91 0,89 0,87 0,85 0,82 0,79

0,5 0,92 0,91 0,90 0,88 0,85 0,81 0,76 0,71

1,0 0,92 0,91 0,89 0,87 0,83 0,77 0,70 0,62




pPacCMATPHEASMan O0o3HaueHwus, NpUHATHIE B Ta0.3.5 u 3.6:

&l |nnucm-(:’rb
¥ .‘,'l
I I TPOJIONBHAS CHJIA OT EHCTBHS MOCTOSHHBIX M JUTHTENBHBIX HATPY30K.
= “ ! MPOMERYTOUHIE I
£ & | 4 CrerHR - IPOJIOJIBHASI CHJIA OT BCEX HATIPY30K.
I
— s o |s ——n
& T Wl
N I

— R.s ‘q.s,fof
Ry A

.S,fﬂf - Imiomaab CCUCHUSA BCEM apMaTypbl B CCUCHHUH,

npn'll.‘s 20,5 ':‘9=@.SEJ.

MOYKHO, He TIONB3YsCh hopmymoii (3.98), npuHIMaTh

npﬂMoerﬂbele ceYyeHus C HeCMMMeTpM‘-IHOﬁ apmaTypoﬁ

(3.99)

3.59. IlpoBepKy MPOYHOCTH MPSMOYTOJIBHBIX CEYEHHH ¢ HECHMMETPHUYHOW apMaTypol mpou3BoisT n3 ycnoBus (3.91) m.3.56, ompenensst BBICOTY

CKaTOM 30HBI 110 hopMyIe

— N+ Rsﬂs _Rsc ﬂ;

X
Ryh )
X
LY
TIPH 3TOM, ECIH iy (cM. Ta611.3.2), BEICOTY CHKATO 30HBI KOPPEKTHPYFOT, BEIYHCIISAA 110 GopMyIie
1+E \
N+ Rs"q.s - Rscﬂs
x= 1~ %x
2R A
Rph+— 2%
fp(l-Eg)

3.60. TTnomaay ceueHus: CKATOH U PACTSIHYTON apMaTyphl, COOTBETCTBYIOIINE MUHUMYMY HX CYMMBI, ONPEEIISIIOTCS 10 (GopMyiam:

g o M- o p Ryt
" RyUp-a)
4, = ERR.E;’—?J N A
&

it
rae Ry ER - ompeensoTes mo Tabi.3.2 U npuHUMaroTces He 6onee coorBeTctBeHHO 0,4 u 0,55;

o= N+(y—a’f2

Ry

[Ipy OTpHIATENEHOM 3HAYEHWH =, BBIUMCIEHHOM 1o opmyne (3.103), miomamb CedeHHs apMaTyphl
KOHCTPYKTHBHBIM TPEOOBaHHSAM, HO HE MEHEE BEJTMYUHBI

(3.100)

(3.101)

(3.102)

(3.103)

TMpUHUMAECTCA MHHUMAJIBHOM 10



Nl -a'—e) — Rybhlhi 2 -a)
*’q.srm'n -

’ RSC I:"E:‘U - I:I (3.104)

SI

a miomaab CCUCHUA apMaTyphbl OnpeaACISICTCA:

Ipyu OTPULIATCIIBHOM 3HAYCHUU 5 - 110 (’popMyne

, . 2
A, =[(N - Byba') — (N - Ryba)? ~ N(N - 2Rybirg + 2Rpbe)ll Rse (3 105)

5, P

MIPU MOJIOKUTEIILHOM 3HAYSHUU - o hopmyre

o N - R bk
= ? _*’q.sndn

H
R.S C

A

5
(3.106)

Ecnu mpunsTas miomanb CEYeHUs CKaTOW apMaTyphl 5. fact 3HAQUUTENHHO TPEBHINIAeT €€ 3HaueHWe, BhIUMciIeHHoe 1o (opmyrne (3.102)
(HamprMep, IPH OTPHUIIATEIHHOM €r0 3HAYEeHNH), IUIONIa (b CEUSHUSI PACTHYTOH apMaTypbl MOKET OBITh YMEHBIIIEHA HCXO/IS U3 (POPMYITBI

_ ERphlg — N + By 4] Jact
E B

5 , (3.107)
e Eolmflm ey,

Ne = Rop A (g = @)
Rybhh

Xy =

Ecnmu cxaras apMaTtypa OTCYTCTBYET WJIM HE€ YYUTBIBACTCA B pacyueTe, IUiomaiab CEUYCHUSA pacmHyroﬁ apMaTtypbl ONpeaACIA€TCs BCEraa TOJBKO ITO

o, Lo
dopmyne (3.107), Opu 5TOM JOIKHO BBITIONHATLCS YCIOBHE  °° R

[ByTaBpOBble CEYEHUA C CUMMETPUYHOMN apMaTypon

3.60. IIpoBepKy NPOYHOCTH JBYTABPOBBIX CEUEHHI C CHMMETPUYHON apMaTypoi, COCPeIOTOUEHHOH B monkax (4ept.3.29), npou3BOAAT CeLyOIUM
obpa3zom.



R , |
b ;R#A, Ay
4 = 9 .
L |
3 1

] R‘*!‘ %-—

E

Yepr.3.29. Cxema ycunuii B IONEPEYHOM JBYTaBPOBOM CEUEHHH BHELIEHTPEHHO CKATOr0 JIEMEHTa

Ecmm co6mo;[aerc9{ ycioBue

) C o
N L Rybrhy (3.108)

(T.e. rpaHula CXKaTOW 30HBI poxXoauT B HOJ'[Ke), pacueT NMpoOrU3BOAUTCA KaK JIs NIPAMOYI'OJIbHOT'O CEUCHU A IJJI’IpI’IHOﬁ f B COOTBETCTBHH C 11.3.56.

Ecnu ycnosue (3.108) ne cobitoaercs (T.€. rpaHHIa CXKATOM 30HBI IPOXOAUT B peOpe), MPOYHOCTD CEUSHHUsI IIPOBEPSIOT U3 YCIOBHS

M < Rybax(hy = x1 2) + Ry oy (hy = hp 12) + (Ry A = NI 2y — ')

. (3.109)

TA€ BBICOTY C)KaTOM 30HBI X IIPUHUMArOT paBHOI7I:

£ = - R-EJAOV < ER
2 npi Rpbiy x=Ehy ;
0) mpu €2 ER
=g (o —og M- Ep)+ 2o ¥ p
1-&p + 2o , (3.110)
o= £ 4, o = N o = Aoy

oy

n
e | Rybg " Rybin P

Aoy Ay = (B ~BIH

- IJIom@aAb CXXaTbIX CBECOB IIOJIKH, paBHAsA

£p

- cM. Ta0m.3.2.

!

[Ipumeuanue. IIpu nepeMeHHOI BbICOTE CBECOB NOJIOK 3HAUEHUE f MIPUHUMAETCSI pAaBHBIM CPEHEN BBICOTE CBECOB.

3.61. Tpebyemoe KOINYECTBO CUMMETPHYHOW apMaTyphl IBYTaBPOBBIX CEUCHHUI OMPEIENSIETCs CIeIYIONIMM 00pa3oM.



E:ln'

[Tpu cobmonenrn ycnosus (3.108) mogbop apMaTypsl IPOU3BOAST KaK ISl MPSMOYTOIBHOTO CEUSHNS IINPUHON f coriacHo 1.3.57.

Ecmu yenosue (3.108) He cobmomaeTcst, moa00p apMaTyphl MPOU3BOIAT B 3aBHCHIMOCTH OT OTHOCHTEIBHON BBICOTHI CXKATOW 30HBI, PABHOM

E=05n _':'-'ov:

(3.111)
L
a) IpH £< ER
A =4 = Rphhy Ot —E(1-E72) T O o
* 7R 1-4
s , (3.112)
5 5> kR
A =4 = Rphhy Oty — Bll-&ia)- Do
R, 1-4
) (3.113)
IJIc OTHOCHTEIIBHYIO BBICOTY CXKATOU 30HBI El = xf }gn onpezenstor u3 hopmysi (3.110), Beraucisst %5 no dhopmyse
oy T E(I-EN) oy o
. =
1-4 , (3.114)
TIPU 3TOM ¢ npuHuMaercs He oonee 1,0.
B dopmynax (3.111)-(3.114):
%n , Fov oM. 11.3.60;
M+ N -a)iz a2 iy
Cml = 3 d=— Emow - Xop 1—0,5}2—
Rybi . kg 0
KonbueBble ceyeHus
>
3.62. IIpoBepka NPOYHOCTH KOJIBLEBBIX ceueHHH (uepT.3.30) mpu COOTHOIIEHUH BHYTPEHHETO U HApY)KHOI'O panycoB d! f'rz 205 U apMmarype,

PaBHOMEPHO paclpelesIeHHOW IO OKPY)KHOCTH (IIPU HPOJOJIBHBIX CTEPXKHAX HE MEHee 7), NPOM3BOIMTCS CIEAYIOIIKUM 00pa3oM B 3aBUCHMOCTH OT
OTHOCHUTEIIBHOM IIIOLIAM CXKATOH 30HBI O€TOHA

N+ RA

5 Fof

R&,ﬂ + (R_gc + L?stﬂs,fof

Eap =

: (3.115)

a) mpu 0I5 <L <06 - W3 YCIIOBHS
i1 TEE-:z'r
ML ':R-E:lﬂrm + Rsc*’qs,mf r.s:' — R.s *’q.s,f-:-f s ':1 - LTE-::’;" :”:Dj + 155-:1’;":'

; (3.116)

£ $015

0) npu - U3 YCIOBUS



SN W

M SRy Argy + R A oe7s) T'“H + 02958, 4, 10475

(3.117)
e
N+ 0,75R, A g
fart = Ry A+ Ry Ay 618)
B) IpH Sor 206 YCIOBHS
M < (Ry Ay + Rop A, g ) 50 Ty
: (3.119)
e
) N
a2 T R Rodypr 0120

Cocaman sona :

Astor
Uept.3.30. Cxema, nprHUMaeMasi [IpY pacyeTe KOJIbLIEBOTO CEUYCHHUS CXKATOr0 IIEMEHTa

B dopmynax (3.115)-(3.120):

ﬂs fof o .
: - IUIOLLA/Ib CEYEHUs! BCEll MPOJIONBbHON apMaTyphl;
_ntm
Fog = ———
2

5 - pafuyc OKpY)XHOCTH, IPOXOJIAIleil uepes eHTPhI TAKECTU CTEPIKHEH TIPONIONBHON apMAaTyphL.

MomeHT M OIPEICNISETCS C Y4eTOM mporuba 3eMeHToB cornacHo . 3.53-3.55.

3.63. IIpoBepKy HMPOYHOCTH, a TAKKE ONpPEAETIeHHEe HEOOXOIUMOro KOJNMYEeCTBAa MPOJOIBHOM apMaTyphbl ISl KOJIBLEBBIX CEUEHMH, YKa3aHHBIX B

L
m.3.62, mpu  ? ™y xnacce apMaTypsl He Bbie A400 oMycKaeTcs IPOU3BOIUTH C HOMOIIBIO rpaduKoB 4epT.3.3 1, HCHonb3ys (OpMyIEI:

M< cme,g,rmﬂ; (3.121)



Ry A

"q.s,fof =Gy R
L (3.122)
_ R.s ﬂ.s,a‘of _ M
o o % T Ry A mo Ry A,
rJie 3HAUEHUsl ¢ M © ONpeeNIoTCs Mo rpaduKy B 3aBUCHMOCTH OT 3HAYEHUH COOTBETCTBEHHO b B4 m | a rakke
N
Oy = ——
R'E’ﬂ . [Ipn sTOM MOMeHT M OIIpeNIeIIsIeTCs C yIeTOM Mporuda seMenTa coriacHo m.3.53-3.55.

oy
20
!.HE

[~ \"\.
!,l-: P ..\ ]

~ ™

4 SIS =N . N "“-\::x <
g - N o

"\-.. "\\q\' H"'H \ 1_‘¢
1.2 ] < 1.—\\ ) aﬂ

'
HEHH\\\N\"\ o \
S b, -
]t AN RPN
NG N
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: T
I

4
AV ' 1/ A/ y
147 4 /] ;/ /
0 m  0f 41 04 05 0f AT Qfap

UYepr.3.31. I'paduiku Hecyielt cocOOHOCTH BHELIEHTPEHHO CXKATBIX AJIEMEHTOB KOJIBIIEBOT'O CEUCHUS

N

= W — NQD _ Rsﬂs,a‘of
By = —— Ay =pr—— ¥, T ————

Rbﬂ; Rbﬂ'rm : R&ﬂ
Kpyrnble ceyeHus

3.64. [IpouHoCTh KpYIIBIX ceyeHuil (uept.3.32) ¢ apMaTypoil, paBHOMEPHO paclpeAeIeHHON 0 OKPYKHOCTH (IIPU YKCIE MPOJONBHBIX CTEP)KHEH He
MeHee 7), mpu ki1acce apMmarypsl He Bbiiie A400 mpoBepseTcs U3 yCIOBUs

‘I

.3 .
M< %R.;, 45 e ﬂs;of[—sm o @]’;
”'f . (3123)

rae ¥ - pammyc momepeuHoro ceyeHus;

E oIy

- OTHOCHTENbHAS IJIOMIAdb CKATOM 30HBI OETOHA, ONpeAesieMas CeAyIOIIM 00pa3oM:

TIPU BBIIIOJTHCHUN YCIIOBUA



NLOTIR,A+06458, 4

.S,fl:'f (3124)
W3 pelIeHus ypaBHEHHS
SNZTE,,
N+ KA + Rpd o
E = ’ 2
oIy
REJ A+ 2,55R5 ﬂ.s,fof . (3.125)
TIpY HEBBINTOTHEHNH ycloBHA (3.124) - U3 perenus ypaBHEHUS
M+ R, A sl 7,
E - 2
Ry A+RA
b & .S,fl.‘:'f . (3126)

L KOO UIMEHT, YYUTHIBAIOIMA paboTy pacTSHYTOM apMmMaTypsl ¥ TpUHHMAaeMbIi paBHBIM: TIpH BhIIONHeHWH ycioBus (3.124)

= 16(1-1,558 4 )

, HO He Oonee 1,0; mpy HEBBITIOHEHUH yCI0BHH (3.124) @ =0;

stot IUIOIIA/Ib CEYEHUsI Beell MPOIONBbHON apMaTyphl;

3 - pamuyc OKpYXKHOCTH, IPOXOJIAIIIEi Yepe3 IIEHTPhI TSUKECTH CTEpsKHEi IPOIONBHOM apMaTyphl.

N I
-1 Cacamas sona
W
g
°
.
.T'h.

Aot |

Yepr.3.32. CxeMa, mpuHUMaeMas IIPU pacyeTe KPYyrjioro CEYeHUsI BHELICHTPEHHO CXKAaTOro 3JIeMEHTa

MomeHT M OIPEIENISACTCSI C y4eTOM mporuba sneMeHToB cornacHo mi.3.53-3.55.

3.65. IlpoBepky NpOYHOCTH, a TAaKXKe ONpeAeneHrne He0OX0IUMOro KOJMUECTBa MPOAOIBHON apMaTyphl sl KPYIJIBIX CEYEeHHUH, YKa3aHHBIX B 11.3.64,
JIOIYCKAEeTCs IPOU3BOIUTH C MOMOIIIBIO rpagukoB 4epTt.3.33, ucronb3ys GopMyabl:

M c&:mﬂbﬂr; (3.127)
Ry A
"q.s,fof =Gy R_.s

: (3.128)



1€ 3HAUYCHUA
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OIPEACIAOTCS 11O Fpa(I)I/IKy B 3aBHCHMOCTH OT 3HAY€HUH COOTBETCTBCHHO

. IIpu 3TOM MOMEHT M OIPEJICIISIETCS ¢ YIEeTOM Mporuda meMenTa coryacHo mm.3.53-3.55.
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2
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Yepr.3.33. 'paduku Hecyreil ciocoOHOCTH BHELIEHTPEHHO CKATHIX 3JIEMEHTOB KPYTJIOTO CEUYSHHUS

o

n

N
Ry A

NED

gy = o
"Ry Ar

_ R.s ﬂ.s,fof

Ry A

Pac4yeT aneMeHTOB Ha Kocoe BHeLUeHTpPeHHOe CXaTue

, @ TaKXKe OT

3.66. lns 371eMEHTOB MPSIMOYrOJIBHOIO CEUEHHs C CHMMETPUYHON apMaTypod B BHIE 4-X YIJIOBBIX CTEP)KHEW pacueT Ha KOCOE€ BHEICHTPEHHOE
CKaTHe MOYKHO IPOM3BOAUTE U3 YCIIOBUS



i k
i ﬂ <1
MY M)

|

(3.129)
M, My . O
rae u - MOMEHTBHI OT BHEIIHEH Harpy3KH OTHOCHTEIHHO IIEHTPA TSDKECTH CEYEHHS B INIOCKOCTSIX CHMMETPHH ** U ¥
MY Ml .y )
¥ u "~ - npenenbHble MOMEHTHI B IUTOCKOCTSX CHMMETPUH + OTHOCHUTENBHO LIEHTpa CeYeHHs, paBHbIE NpaBoi yacTH yciosus (3.91)
m.3.56.
MY M
3HavyeHUs u ¥ MoxHO Takke OIPEJIEIIATH C TIOMOIIBIO rpaduka Ha uepT.3.28 1o Gopmyre
n n 2
Mo (M) = o, Bybh
R, A, N
% TRk, " Ryb
o)
rae ™ onpenensercs 1o rpaduKy Ha 4epT.3.28 B 3aBUCHMOCTH OT I U b0 ;
L
& PR [IMpUHA 1 pabodvast BRICOTa CEYCHUs IPUMEHUTENBHO K HAIIPaBJICHUIO PAaCCMaTPUBAaEMOr0 MOMEHTa;
a' £ 0,15k
TIPY 3TOM JUTSI COOTBETCTBYIOIIETO HAIIPABJICHHS JOKHO BBITIOIHSTECS YCIOBHE .
Iloka3arens creneHu k B ycioBuH (3.129) onpenensiercst no gpopmynam:
344 - 0,023
o4 ¥ o 04T the
oy, & + o
ecom T : 5 : (3.131)
2
(17 -a,)
k= TS+ 0,1775| (02 — 0,16) + iy
o, 20,4
ecm 1 Y ., (3.132)

HO He Ootee 1,6,

N R A o 0,275+ o,
By =—— o, = =%
Rybh Rybh 0,16 + o,

rae

IIpumeps! pacyera

[IpsiMoyrosbHbIE ceUeHHs C CHMMETPUYHON apMaTypoit

— '
IIpumep 22./1aH0: KOJOHHA CPEIHETO 3TaXKa pAMHOTO KapKaca ¢ CeYeHHEM pa3MepaMu & =400 MM, A =500 mm; ¥ T & =40 mm; Geron kiacca B25

o I R, =K = A, 2
(" =300000 MITa, “"*=14,5 MITa); apmarypa xracca A400 (* % 56 =355 MIla); mwiomaab ee CedeHus 4 9 =1232 mMm (2;Zj 28);

HPOJONBHAS CHIIA M M3THGAIONINE MOMEHTHI B OMOPHOM CEUEHHH: OT BEPTUKANBHBIX HATPY30K: BCeX  * =650 xH, ¥ =140 xH'M, MOCTOSHHBIX

My

n A, A
JITATEIBHBIX { =620 xH, { =130 xH-M; OT BETpOBBIX Harpy30K h =50 kH, =73 kH-Mm; BeIcOTa 3Ta)Ka "E=6 M.

TpeGyeTrcst mpOBEPUTH MPOYHOCTH OIIOPHOTO CEUSHNUS KOJIOHHBI.

Pacuer. U =500-40=460 wmm. Pacuer BEZeM C y4eToM BIHAHUsS mporuba coriacHo 1m.3.53. IlockonmbKy paccMaTpUBacMoe CEUeHHE OMOPHOE H



KOJIOHHA Y 3TOH OIOpbl UMEET MOJATIIUBYIO 3a]eNIKy, IPUHUMAEM nv:l,O. Jnst Beraucnenns kodddumenrta h NpUHAMaeM coryacHo 1.3.55, ©

{ infh
PacUYETHYIO AJIUHY KOJIOHHBI PAaBHOM u =1,2-6=7,2 m. Ilpu 3ToM 0 =7,2/0,5=14,4>4, T.e. yaeT nporuda ods3aTeeH.

VYcunust ot Bcex Harpy3oK paBHBI M Mv Mh =140+73=213 xHMm, N Nv Nh =650+50=700 xH. IIpu s3ToM

Y _2D 50

W 700 >e, = hi30 M
M a , T.€. COrJIacHO 11.3.49 3HaueHue MOMEHTa HE KOPPEKTHPYEM.

OH]Z)CI[GJBICM MOMCHTBI 1 nu 1 OTHOCUTECJIBHO pacmHyToﬁ apMaTtypbl COOTBETCTBEHHO OT BCEX HArpy30K U OT NOCTOSAHHBIX WU JJIMTCILHBIX

Harpy3ok
Fa—. -
My =M+ N TE 0134700280700 _ 544
2 2 kHwm;
By —a' -
My =M, +N, 02 —130+ 620040 7000 _og0 5
kH-m.
ronga 1 =1+ My 1My =1+ 260,2/360 =172
B -3 6085015 3 =008
Taxk kak & 500 , IpUHUMaeM & ’ .
‘ 5
+ ' ' '
o As A B 2012322 104 - 00821
Bk E, 400 500310
ITo popmyse (3.89) onpenenum xkecTKOCTh o
0,0125 b -a')?
D= Bybh® | — 2 4017500 |22
01 (0,3+3,) i
2
0,0125 460 - 40
=3-10% 400 500° : +0175 00821 =— | | = 2,721 101"
172(0,3 + 0,608) 500 .
HwvmMm .
3 2. 1l3
W, - :.D 314 2,?221 107 _ o agsa e
- i 7200 -
1 1
- - =1156
WO W 70
N, 5181

PacueTHbIif MOMEHT ¢ yueToM mporuba ompezensem 1o Gopmyse (3.85), npuHumast ! =0,0.

M =My, +Myn; =140+73:1156 = 2244

[IpoBepsieM MPOYHOCTH CEUEHUSI COrNacHO 1.3.56.



c= M 00000 6o ¢k, = 0531
Rybly 14,5400+ 460 (e 1a6132),

o

Cie10BaTeNLHO, r= EEH.EZD = 0,262° 460 =120,5 MM.

Rybxly —xi 20+ (R, A - Ni2hy —a' = 14,5- 400 120,5(460 - 120,5/ 2) +

+(355:1232 - 700000/ 2)(460 - 40) = 316,07:10° _

=316,1 ., > M=2244
kH-M kH-Mm

T.C. IPOYHOCTH CCUCHUS obecrieueHa.

]

o
IMpumep 23./]ano: ceueHne KOIOHHBI CPEIHEr0 Ta)kKa PaMHOrO KapKaca pazMepoM & =400 mmM, A =400 mm; @ T & =50 mm; Geron kmacca B25

£ A ] R, =
b =14,5 Mlla, b =3-10 MIla); apmarypa cummerpuuHas kiacca A400 (© 9 5 =355 MIla); nposioibHas CHIIA U U3TUOAIOIINE MOMEHTBI B

(

A ny
ONOPHOM CEUYEHHH: OT BEPTHKAIbHBIX HATPY30K: BCEX ¥=900 xH, ¥ =160 kH'M; MOCTOSHHBIX U JTUTEITBHBIX { =800 xH, [ =150 kHw™; ot

A, M
BETPOBBIX HArPYy30K h_ 00 xH'M™, h_) 10 xH-M; BbIcOTa BTaxa 4,8 M.

TpeOyeTcst OnpenenuTh IIOmMaIb CeYSHNs] apMaTypHI.

A
Pacuer. ' U =400-50=350 mm. B cooteetcTBHH C 11.3.53 NPUHUMAEM v =1,0, a coryacHo 11.3.55, 6pacyeTHyO JUIMHY KOJIOHHBI IIPUHUMAaEM PaBHOM

iy =1,2-4,8=5,76 m.

fnfi
IIpu s3Tom 0 =5,76/0,4=14,4>4, T.e. yIUTHIBaEM MPOrHO KOJOHHHI.

M=M, +M A=A, + I,
VYewnus ot BceX Harpy3oK paBHbBI ¥ h =160+110=270 xH-™; ¥ h =900+100=1000 xH. IIpu sTom

M 270
o =—=——=0,
0 MNo1000 N > e = k130

, T.C. 3Ha4YCHHUE M e KOPPEKTUPYEM.

CorunacHo 11.3.54 onpenessieM KO3ppuIreHT Wh .
By -a' -
My = M+ % 070410002727 000 _ 450
2 kH'M;
By -a -
My =3, + 8, 0% 21504800 227000 _ gy
2 o

o =1+ My i My =1+ 270420 = 1,64

220 g 6755 0,15 5, =0 0,675
Tax xax L , IPUHUMaeM h .

B nepBoM npuUOIIKEHUH IPUHIMAEM H =0,01,

1
ot = D,mﬂ - 0,067
310

[To popmyne (3.89) ompenennum KecTKOCTb o



: 2
0.0125 b -
D =By’ |— 401750202

o (03+3,) 2

2
0.0125 0.3

=3-10% 400 ’ +0175-0067 =] | =1107 10

1,64(0,3 + 0,675) 0.4

_ =D _314%-1107-10"

¥, == — =3293000
Orcrona ID 5760 H™ 3293 kH;
! !
- - = 1436
B A T
I 3293

cr
M =My, + My, =160 10+110°1436 =318

Heobxoqumyro mromas ce4eHust apMaTyphl ONpeeTnM coriaacHo 1.3.57. [l 3Toro BEIMHCINM 3HAYCHVS:

AN 1000000

- - = 0,493
Rybly 14,5 400 350

Dy

_ M+ N —a)i2 _318-10% +1000000(350 - 50)/ 2
Ryblid 14,5+ 400" 3507

= 0,655

ol

3=2 2% 4143
hy 350

o, <Ep A =4

U3 tabn.3.2 naxoaum ER =0,531. Tak kax % onpenenum o dopmyie (3.93)

4o o Rebhy o —o (e i2)

5 5 R 1-4
_ 14,5400/ 350 0,659 - 0493(1-04932) __ ..o
355 1-0143 :
MM .
4 +4 2
pot A 218 oy n01
o BR 400400

Ilockonbky MONydeHHOE apMHPOBAHUE IPEBBIIAET ApPMHUPOBAHME, NPUHATOE MPH ONpPEACICHUU D , @ MOMEHT

Hwvmm .

h=110 kH'M cocraBiseT

3HAYUTENFHYIO JIOMIO MOJTHOTO MOMEHTA M =270 kH-m, 3Hauerne ~ = =1918 MM  oOmpejieNleHO ¢ HEKOTOPBIM "3armacoM", KOTOPBIH MOXKHO YMEHBIIHTS,

MOBTOPUB pacuer, npuauMasi B popmyse (3.89) 3Hauenue H =0,024:

_ 001 0,175 0,024EU,?52 =181 103
164 0,975 3

Hwvmm

D=z210% 4004



2, K
R D B:3 10 N

. 2
5760 o= 2379 gy

cr

1 1
1-N/N, 1-1000/5379

]

Th T

M =160+110"1,228 = 285 .
kKH-Mm;

295-10% + 1000000 150

& = - 0,6263
ml 145 400" 350° _
4 = g - 145:400°350 0,6263-0493(1-04932) _ oo
355 0.857 2

’

& &

2
[IpuHuMaem 3HaYeHUs “=1847mm (3 i 28), 9T0 GJIM3KO K 3HAUSHHUIO , MCIIOJIb30BaHHOMY IIPH BBIYMCIICHUH o .

L
Ipumep 24./1aH0: KOJIOHHA HMXKHETO 3Ta)ka MHOTO3Ta)KHOI'O paMHOI'0 Kapkaca C CEYeHHEM pa3Mepamu & =400 mm, A =500 Mm; F T & =50 mm;

£ 4 F R. =K A = A 2
6eroH Kmacca B25 ( b_3.00 M, “¥ =145 MTITa); apmarypa kimacca A400 (~ 9 #¢ =355 MIa) ¢ mIomaapio cedeH s  ° 9 =1847 MM

(3;328); TPOJIONbHBIE CHIIBI U M3THOAIONIME MOMEHTHI B HHYKHEM OMOPHOM CEYEHHH: OT BEPTHKAJBHBIX HArpysok: Bcex ~ * =2200 kH, ¥ =250
N P My My
KH'M, OT NOCTOSHHBIX M JUTUTENBHBIX HATPY30K =2100 kH, =230 xH-M; OT BeTpOBEIX Harpy3oK =0,0, =53 xHm; BBICOTa 3TaXka 6 M.

Tp€6y€TCH TMPOBEPUTH NPOYHOCTH HUKHETO OIIOPHOI'O CEYCHUS KOJIOHHBI.

By =k —a=>500-50=450

Pacuer. mM. Pacuer Benem ¢ yderom mporunba KomoHHBI corjiacHo 1.3.53. [lockonbKy y paccMaTprBaeMoro

CEeYEHHMs KOJIOHHA JKECTKO 3ajie1aHa B GyHIaMeHT, KoddduieHt Ty onpezensieM 1o Gpopmyie (3.86), npruHUMAas pacUETHYIO JUTHHY KOJOHHBI COTTaCHO

!
1.3.55a paHoit & =0,7-6 =4,2 M.

LIaY Th

XKecrrocth o IIPY OIpEe/ICIICHNH KaK ko3 punmenra , Tak 1 K03 punmenrta BIYHCIsieM 110 popmyrie (3.89) ¢ yueToMm Bcex Harpys3ok.

M=M, +2M N=MN
VU OT BCEX Harpy30K paBHbI ¥  _)50+53=303 H, ¥=2200 xH. ITpu sToM

LM _ 303
"W Za00 T ve, mki30)
by —a' -
My = M+ VTS 3034 09002827000 _ 945
kH-m;
by —a’ -
My =M, + 8 272 03040100232 7000 _ g5
kH-m;
o =1+ My (M) =1+650/743 = 1875
U7 045015 5, =0 = 0274
Taxk kak L (0 , IPUHUMAEM h



. e
pon A B 21847 2107 Lo
Bh E, 400-500 3.1p4

N 2
0,0125 By -
D =By’ |— 401750202
o (0.3+3,) P

2
- 3.10% 400 500° 0.0125 +0175 01231 4205071
1875(0,3+0,274) 500

_ nl3
=381101% 2

M .

_ 7D _314% 331107

N, = 21318000

cr 7 7 _
_— i 4200 L= 21318
! i
- - = 1115
oW 200
Y 21313

Th

{
AHanoru4so onpezenuM kodddunueHt , IPUHUMas PaCUETHYIO JUIMHY coryacHo 11.3.55, 6 paBHOI 0 ,0:6=6 M. Torna

_ 7D _314% 381107

hij = 10446 10°
T 6000° i = 10446 4
! i
TN 220 - 267
I 10446

cr
PacueTHbIii MOMEHT € y4eToM nporuba paBeH

M =M,y + Myn; =250'1,115+53:1267=3459

[IpoBepsieM NPOYHOCTH CEUEHUsI COryacHo 1.3.56.

_ N _ 2200000
Rybly 14,5400 450

=0,843 > Ep = 0531
(cMm. Tabn.3.2).

2y

X

CrenoBaTebHO, BEICOTY CKATOM 30HBI “* OmpeessieM ¢ HOMOLIbI0 Gpopmyibl (3.92). JIist 3TOro BeIYHCIIseM

o Red 3551847
T Rybly  14,5-400-450

=0,251

_oy(l-Ep)+ie;fp  0843-0469+2:0,251'0,531

: 1-%, + 20, 0,469 +2: 0,251

= 0,682

x =gk =450"0682=3067
Rybx Uiy — x12) + (B, A - NI2)(hy —a”) =14,5 400 306,7 (460 - 306,7/2) +



+(355:1847 - 2200000/ 2)(460 - 50) = 35-10%
=350 4y, > M =3459

kH-Mm

]

T.C. IPOYHOCTb CCUCHUS obecrieueHa.

Hpumep 25.][aH0: KOTOHHA HIDKHEIO 3TaXa CBA3EBOTO Kapkaca ¢ cedeHMeM pasmepamu 400x400 mm; & = ':zllZSO MM; OetoH Kimacca B40
( b_3610 MlIla, R'E’ =22 MIIa); npomonsHas apMarypa kiacca AS00 (~ ¢ =435 MIla, ~ % =400 MIIa); nponoNbHBIE CHIIBI M HM3rHOAIONIIE
MOMEHTBI B HI)KHEM OIOPHOM CEYEHUM OT BEPTUKAJIBHBIX HArpy30K Nv =6000 xH, ¥ =120 xH'M, OT NMOCTOSHHBIX M JUIHTEIBHEIX HATPY30K
N'r =5800 xH, { =100 kH-m; ycunmusiMu oT BETpOBOW HAarpy3KH MpeHeOperaeM; BhICOTa 3Taxa i =3,6 M.

TpebyeTcst OnpenenuTh IIOMalb CeYeHUs IIPONOILHON apMaTypEI.

Pacuer. ' D = 400-50=350 wmm. Pacuer BEZIEM C Y4eTOM Iporuda KOIOHHBI coriacHo 1.3.53. ITockonmbKy y paccMaTpUBaeMOro cedeHHs: KOJIOHHA

LAY

JKECTKO 3ajienana B GyHAaMeHT, K03 hHIHeHT onpezensieM 1o popmyse (3.85), npuHUMAas pacCUeTHYO JUTHHY KOJIOHHBI COTJIacHO 1.3.55, a, paBHOM

{
0-0,73,6=2,52 m.

ik
[pu 3TOM 0 =2,52/0,4=6,3>4, T.e. yuer nporuda obs3arener. Onpexnensem no dopmyne (3.89) xecTkocTh o , YUUTBIBasi BCE HAarpy3Ku, T.€.
M 120 0.02
g = = -
M =M N =N L ’ =
Y=120 kH'M u ¥'=6000 kH. OKCIIEHTPUCHUTET N 5000 M =20 MM

sepg =kI30=400/30=133

MM, CJIeIOBaTEIbHO, MOMEHT HE KOPPEKTHPYEM.

by —a’ -
M =M+N o ¢ =120+6000M=102U
kH'M;
My = M; + A fo —a =100+ 5800015 =970
2 kHM;
wp =1+ M M =1+%70/1020 = 1,951
- 20 _go5<015 5 015
Tak kax (0 , IpUHMMaeM  © T
20104

a=002 " _=01111
# 26.10%

El

L

B nepsom npubmmkenun npuanmaeM ' =0,02, Toraa

N 2
0.0125 By -
D=Ebh’ | —— 1017500202 | =
21(0.3+3,) P

0.0125 300}
= 36000 4007 ’ +0175- 01111 2=—| | =232 10"
1,951(0,3+ 0.15) | 400 5

H .

‘MM

2 2 13
'?I'Tc:l‘ = - =

. = 36057107 H = 36057
i D520

kH;

Orcrona



1 1

= = =12
O T T
N, 36057

M= =120"1,2=144
vy ! kH'M
Heo0xoauMyro Turona s Ce4eHus apMaTyphl ONPEISTUM COryiacHo 1.3.57. JIist 3TOro BBIYMCIAM 3HAYCHHS:

LN s000:10%
" Rybhy 2204000350

_ M+ Ny -a)i2 _144:10° + 6000107 - 300/ 2

o = 0,3685
" Ryl 22+ 400~ 350° _
3, =% =20 _g143
By 350
W3 1abn.3.2 Haxomum ER =0,493. Tak kax % ? ER, 3HaueHue - T onpeznensieM 1o ¢opmyne (3.94). Ilpu 3ToM, IOCKOIBKY 3l€Ch
ONpeIeNAIONIM TIPOYHOCTD SBIAETCS CKaTas apMaTypa, IPHHUMAeM - B R‘S': =400 MITa. 3Hauenne - ompenensieM o Gopmyie (3.92), BErUuCsst
%5 o dopmyne (3.95) npu
+ +
g - OntER 194870493 ., E
2 2 , T.€. TIpH 11,
-&(1-5/02) 096s5-10(1-10/2
- A-5/7D 0, 00 -1, )=D,54?
1-3 1-0,143 :
. ap(1-Ep)+20,Ep  1948:0,507+2° 05470493 _ 0.954

1-£, + 20, 0,507 +2- 0,547

4o o Rebhy o ~E(-E(2)

5 5 R.s 1-4
_ 22-400-350 09685 -0,954(1-0,954/2) =4219.3
400 0857 MM

’

2
IpuHrMaem 4":15 1":15 =4539mm (2 i 40+2 i 36).

Mpumep 26./laHo: KOJOHHA CPEJHErO 3Ta)ka CBS3EBOro Kapkaca ¢ ceuenueM pasmepamu 400x400 mm; GeroH kimacca B25 ( b =14,5 MIla),

HpoJONEHAS apMaTypa Kmacca A400 (©F S =355 MIIa): npojoNbEHbIE CHIBl M M3THOAIONIEE MOMEHTHI OT BEPTHKANBHBIX HATPY30K B OMOPHOM

ny
CEUEHHMH: OT BCeX HArpy3ok  © =2200 kH, ¥ =20 xH'M, OT IOCTOSHHEIX U JUTHTETBHBIX HATPY30K E=1980 kH, f =(0,0; BbICOTa 3Taka H =6 M.

TpeGyercs onpenenuTh MIOM@AIs CEISHHUs TPOAOTbHOI apMaTyphI.

Pacuer. IlockonbKy KOMOHHA 3aKkperieHa ¢ 0OOOMX KOHI[OB INIAPHHPHO OMNEPTHIMU PHUTENsIMH, NMPUHHMaeM coriacHo 1m.3.59, a pacueTHyo JIHHY

h=H nth
KOJIOHHBI PaBHOU 0 =6 m. Torma a =6/0,4=15>4, 1.e. yuet mporubda KOJIOHHBI 00s3aTEICH.



M, 20

g == = S =0,00
) N, 2200 g
OKCHEHTPUCHTET — TPOMOIBHOW  CHJIBI  OT  BCEX  HArpy30K  paBeH v M MM.  [lockonbKy
130 =400/30=1373 > Ipf600 = 60004600 =10 L
T MM MM, coriacHo 11.3.49 ciydaiiHbIi OKCIEHTPUCHTET HPHHUMAEM paBHBIM
gy = 13.3mMm 2 gy N y e =g
. CriezoBatenbHO, pacder KOJOHHBI MPOM3BOMMM HA JCHCTBHE MPOMOIBHOM CHJIBI C OKCICHTPUCHTETOM COTJIACHO
m.3.58.
_ :
W3 12611.3.5 1 3.6 pu ! =1980/2200=0,9, npenmnonarasi OTCyTCTBUE MPOMEKYTOUHBIX CTEPIKHEH MPH a =a' <015k HAXOJIM “b =0,804
n ¥58 0,867,
0=
[IpuHNMas B IepBOM IPHOIIKEHIN =0,867, n3 ycnous (3.97) Haxoqum
N 2200107 3
RoA o = —RyA=22"""" 145400 400 = 2537,5-10° -
’ i@ 0,867
-232:10% =217,5:10°
R, A 217,5-10°
o, = siglod : . =[:|,[:|94
Oreiona RyAd  232:10
[Mockonbky &3 <03 , YTOUHsIeM 3Ha4YCHHUE @ , BEIYUCIIUB ero 1o ¢opmyse (3.98):

o =py+2e —wy)e, = 0,804 +2 (0,867 - 0,804) 0,094 = 0,816

AHaNOrunyHoO onpeneiisieM

3
2200° 10
RoA o =—— -232:10% =376,1-10°
' 0,216 .
Rs ﬂs fof
[TonyueHHoe 3HaueHue : CYLIECTBEHHO IPEBBIILIACT IPUHSATOE B IIEPBOM MPUOIIKEHHUH, TIO3TOMY €IlIe pa3 yTOuHsIeM 3HaueHHe
3
376,110
=2 =062
23210

p =0,604 +2 (0,867 -0,804)0,162 = 0,524

13
R A o 22007107 ooo qp4 - 3485 10°
’ 082

824 H.

[TOCKONBKY TONYdEHHOE 3HAYCHHE - 50 Gysko k NPUHATOMY BO BTOPOM IIPHUOJNMKEHHH, CYMMapHYIO IUIOLIaJb CEYCHHsS apMarypbl
MIPUHUMAEM PABHOMN

3485107
A, =227 1Y ges
s fof 755

MM

A 2
OKOHYATENILHO TPUHUMAEM 19T 1018 ww (4 i 18).



HpSIMOyFOHLHLIe CCUYCHUA C HeCHMMe’I‘pH‘{HOﬁ apMaTypoﬁ

— ‘!
[pumep 27./]aHO: KOJOHHA C TIOAATIMBEIMHA 33JIeJIKAMHU 110 KOHIIAM CEYEHHS C pa3MepaMu b =400 MM, h =500 mmMm; @ =d =40 MM; OETOH Kiiacca

B25 ( b =14,5 MIla), apmarypa xiacca A400 (R‘S B

N

5 =355 MIla); ycwiust B OTIOPHOM CEYEHHH OT BEPTUKAIBLHBIX HAIPY30K: IPOJONBHAS CHJIA

=800 xH-M; MmomMeHT M =400 xH'm; ycrnns oT BETPOBBIX Harpy30K OTCYTCTBYIOT.

!
TpeOyeTcst onpeneTuTh IUIOMAb CEYCHUS apMaTyphI » H o .

L
Pacuer. ' U =500-40=460 mm. ITockonbKy MOMEHT OT BETPOBOW HArpy3KH OTCYTCTBYET, a COrjacHo 1m.3.53 K =1,0, BiusHUE Mporuda >IeMeHTa Ha
M hy-a' 40010°  460-40
g=—+ = =+ =710
MOMEHT OTCyTCTBYeT. Torna N 2 go0-10 2 MM,

!
TpeOyemyro IUIOMIAAB CEYSHUS apMaTyphl S )31 ~ onpenensieM no ¢opmynam (3.102) u (3.103), npurumas u3 TabmuIsr 3.2 I:IER:OBQ,
R 0531

v Ne-apRybhi _800-10° - 710 -0,39- 14,5 400 450°

5

=55893

R, (b —a) 355 (460 - 40) w0
_ . . . _ 1
4 - ERFobly TN |, 0.53114,5:400 4602800107 o0 oones
R, 355

2
w20
HOCKOJ’ILKy 00a 3HaYCHUS TNPEBBLIIIAIOT HYJIb, UX HE YTOUHSACM.

’

2 2
[punuMaem 4 =628 MM (2 %] 20), 4 =2413mm (3 %] 32).

[IByTaBpOBbIE CeYeHUs

Mpumep 28./]ano: KOJIOHHA OHOATAKHOTO MPOM3AAHMsI: Pa3MEPhl CEYCHUs M PACIIONOKEHUE apMaTypsl - 1o uept.3.34; GeroH kiacca B30 ( b

A =4

I .= 2
32500 MITa, 2 = 17,0 MITa); apmatypa Kiacca A400 (5 9 =5630 MM (7;Zj 32); mpononbHbIE

3% =355 MIIa), wiomaas cedeH s

CHJIBI M M3rHOAIONIYe MOMEHTHI B HIDKHEM OIOPHOM CEYeHMM: OT BEpPTHKANBLHBIX HArpys3ok: Bcex ~ * =6000 xH, = ¥ =1000 kH-M, OT MOCTOSHHBIX ¥

N M
JUTUTENIBHBIX Harpy30K I =5000 kH, I —750 kHM; oT BeTpOBBIX Harpy30k h =0,0, h —2000 kHM; BpICOTa KOJIOHHBI H =15m.

1500




Yepr.3.34. K npumepam pacuera 28 u 29

TpebyeTcst MPOBEPUTH MPOYHOCTH CEUCHUSI.

Pacuer B miockoctu u3ruba. Pacuer BEACM C YUCTOM HpOFI/I6a KOJIOHHBI COIJIacHO 11.3.53. HOCKOJ’IBKy Y paccMaTpruBacMoOro CCUCHUs KOJIOHHA KCCTKO

Ty

3a7enaHa B (yHAAMEHT, KO3 GHUIHUESHT

 =07H=0715=105 N

ompenensiem 1mo ¢opmyne (3.86), mpuHUMAs pacyEeTHYIO JJIMHY KOJOHHBI cOrVIacHO 1.3.55, a paBHOI

OmnpenenuM KeCTKOCTh o o popmyie (3.88), yIuTEIBast Bce Harpy3Ku.

hy =h
[IpuHuMaeM pacueTHYO TOIILUHY ITOJIKH PaBHOM CpeJHEl BBICOTE CBECOB il - 200+30/2=215 mm.

Brerancnum Iuiomazab 1 MOMEHT MHEPIIUU OCTOHHOT'O CEYCHMS:

A=200-1500+ 2400215 =472-10% 2.

I

15003 513 2
=2001125[m +24001§15 v 50400915 1500_&]

A0
. F _ 1279 103 _ 5o
Pa}myc HWHEPUUU CCUCHU A 4?2 I ]'I:I MM.

i f

- T
127510 4

MM .

I
Tak kax =10500/520=20,2>14, y4et mporuda KOJIOHHBI 00sI3aTENICH.

VYewunus ot Beex Harpysok:

M =M, + M, =1000+2000 = 3000 K

M _3000_ .
B=N, =6000 0N 6000 T, = 500

’

& &

OnpenenuM MOMEHT MHEPLUH CEeYeHHUs Bced apmarypbl. LIeHTp TspkecTu apmarypbl u OTCTOMT OT OymKaifllel rpaHd Ha PacCTOSHUU
. 550+ 2150 7
I:I = I:I = =
51 2 By =h—a =1500 - 79 = 1421
MM, OTKyJIa MM.

0,58 —a =7750-7% =671
MM.

I, =24, (0,52 -a)% =25630671¢ =5,07-10° .

M .

Omnpenenum KOIPPHULIHESHT P :
By —a' -
My = M+ § T2 3000+ 6000 142 00T g0
2 kH-M;
By —a' -
My =M, + 3 2072 _ 95045000 22210078 _ 405

kH-M;



M
oy =1+ 20 1, 20 5
M, 7026
2200 3335015 5, =50 =333
Tak xak 'Eg , IPUHUMAEM '33 .

. 3. g
_ 0581 C07E.] - 0,15-32,5-1071279-10°
pp(03+4,) 1,584 (0,3 + 0,333)

+U,?-2-105-5,0?-109=1,331-1015H 2
‘MM .

_ 7D _314% 1331107

M, =1192-10%
2 2
— i 10500 "
1 1
= = = 1,053
" - 6010t
Ner 119,2:10°

Th

AHanoru4Ho onpezenuM kodddunueHrt

e =
2 qnla
_ 3,14=-1,331-10 _ 2,595107

2
22500 I

Nﬂ?‘

PacueTHbIi MOMEHT ¢ y4€TOM IIporuda paBeH

M =M,n, +Myny =100001,05+ 20001,

IIpoBepum ycnosue (3.108):
¢ ¢ - , , - , 3 - _
Rybphy =17:600-215=2193-10°H=2193 < = 6000
T.€. pacyeT MPOU3BOANM KaK JJIsl AByTABPOBOTO CEUCHHUSL.

[Inomanp cxaTeIX CBECOB MOJIKU paBHA:

Ay = (B —B) Ay =(600-200)215 = 86000 2

M .

Omnpe/ienM BBICOTY CKATOM 30HBI .

g Rody 6000 10° —17 - 836000

= 0,939 > £p = 0,531
Rybhy 17 200+ 1421

Tax kax
(3.110).

Jnst aTOrO BHIYMCIIAEM

Rpbhy =17-200-1421 = 4831400 i

, IPUHKUMas COTJIacHO 11.3.55, 6 pacueTHyIO JUIMHY PaBHOI

Iy =154

1

PRRY: =130

2595108

3=3653

(cMm. Tabmn.3.2), 3HaueHUe

X

=1,5-15=22,5 m:

ompezensieM 1mo Gopmyre



R.A. 3555630 W 6108
oy == = =0 o, =
Rybhy 4831400

CRybky 4831400

L= Ay _ 86000
oy i
By 2001421

I:':"-'n _aopj(l_sﬂ)-'_ 29—'55}2 _
1-2, + 20,
(1,242 -0303(1-0531)+ 2- 0,414 0,531
1-0531+ 20,414

=My

= 1421

= [),964

MM.

[pounocts npoBepsiem n3 ycioswus (3.109):
Rybx (i = x4 2) + Ry Aoy (g — Iy 1 20+ (R 45 — NI 2)(h — ') =17 200
X864 (1421 -9640 20+ 17 B6000 (1421 - 2157 2) + (355 2630 — & 108 f2y=
a
A (1421=78) =365 107 = 3654 g > M = 3653 (g
T.€. MPOYHOCTH CEUCHHsI B INIOCKOCTH H3ruda obecredeHa.

Pacuer u3 miockocTu u3ruoa. OnpenenHM paanyCc HHEPLUUHN CEUCHU U3 TUIOCKOCTU n3ruba:

2:215 600° 1070 200°
f= +

=845-107
12 12 e
1t
i=\ﬁ= j345 103 134
4 V47210 -
Tak kak THOKOCTh M3 MJIOCKOCTH M3rHoa ED IIIIE ED IIIIE

=10500/134 =78,4 3aMeTHO NPEBbILIACT THOKOCTh B IFIOCKOCTH U3rHba

€n

=20,2, coryacHo 11.3.50

. 5
ClIeIyeT MPOBEPUTH NMPOYHOCTh CEUYCHUsI U3 IIOCKOCTH M3ruba, NPUMHUMAs SKCLEHTPUCHUTET , PABHBIM CITy4aifHOMY 3KCIIEHTpHCHTETy = . BbicoTa

CeueHUs IIPU 3TOM paBHA A =600 mm. OnpezenseM 3HaYEHUE a corjiacHo 11.3.49.
{
A 8009 >0 10900455 £ 510 op =
IMockonbky 30 30 MM 500 600 wa n 30 MM,  IpHHMMaeM 30 , 4TO  TIpu
fo 19900 _155¢ 20
h &00

MO3BOJISIET MPOU3BOJUTH pacyeT coriacHo 1.3.58; mpu 3ToM KoadduuueHt w olpeseNsieM Kak A MpsSMOYrOJIbHOTO

ceueHus, He yunuThiBas "B 3amac” ceueHue pedpa, T.e. mpu & =2-215=430 mm.

IockonbKy YMCI0 MPOMEKYTOUHBIX CTEPIKHEH i 32, pacnonoXeHHbIX BAOJIb 00SHX MOJIOK, paBHOE 6, mpeBbiiaer 1/3 4ncia Bcex cTepKHei i 32

My A gl h
14/3=4,67, B pacuere ucnons3zyem tabdmn.3.6 (pasa.b). U3 aroit Tabmuis! mpu { =5000/6000=0,833 u a =17,5 naxogum Y sb =0,736.

F.A '
_ s 5 Fof _ 2550112680 _ 0,911 S [:],5
Rybk 17-430° 600

A 2 -
5 fof =11260 mm (14 % 32). 3naueHue

0= ah

CremoBaTebHO, =0,736.



[posepum ycrmosue (3.97):

p(RyA+ R, A e) = 073601747210 + 355 112600 =8848-10° H » A = 6000
? K

]

T.€. MPOYHOCTh U3 TUIOCKOCTH M3ruba obecredeHa.

[Mpumep 29./]aH0: KONOHHA C TOJATIMBBIMH 33/I€JIKAMU TI0 00OMM KOHI[AM; CEYEHUE W PACIIONOKEHUE apMaTypsl - 1o 4ept.3.34; 6eToH kiacca B30
R,g, Rs = R.sc
(" ¥ =17,0 MITIa); apmarypa cummerpudnas kiaacca A400 ( =355 MIla); npoaoibHas CHJIa 1 MOMEHT B OITOPHOM CEYECHUH OT BEPTUKAIBHBIX
M A,
Harpy3ok N =6000 xH, M =3000 xH-M, ycriiust OT BETPOBBIX HArpy30K OTCYTCTBYIOT ( h =0,0, h =0).
TpeOyeTcst onpenenuTh IUIOMAb CEYSHUS apMaTyPBI JJIsl OTIOPHOTO CEYCHUS KOJIOHH.

Pacuet B mockoctr m3ru6a. CornacHo 11.3.53 xoaddunueHt o =1,0, a MOCKOIBKY

h_ 0, ko3¢ purEeHT Wh He BbraucisieM. ClieoBaTebHO,
MPOTU0 BJIEMEHTA B TUTIOCKOCTH M3TH0A HE YIUTHIBACM.

Ly i ‘
W3 npumepa 28 umeem: f =215 MM, U_1421 MM, 2 =79 Mm.

[Iposepum yciosue (3.108):
font =17, . - AP =
Rph'ehy =17-600-215=215310" H= 2193 @ < W =6000 g

T.C. pacyueT MPOMU3BOAUM KaK Ul ABYTaBpPOBOI'0 CEYEHUS COIIAaCHO m.3.61.

Imomane CkaThIX CBECOB MOJIKU paBHa:

Ay = (by ~B) Ay = (600 -200) 215 = 86000 2

M

o

P Oyl P “mow 3

1

OnpeuenﬂeM 3HA4YCHUA

Rpbhy =17-200-1421 = 4831400 H

LN _6000:10°
" Rpbky 4831400
LM NGg-ahi2 _300010° +600010°(1421-79)12 _ o
™ R, bl 48314001421 T
_ Aoy __B6000 _ can |12 | —0302f1- 28 Y =027
Yo T e Zo0 1Azt e e T g | T 21421) 77
5:3:3:0,055
By 1421

U3 1a01.3.2 Haxonum ER =0,531.

=0, T
Tak Kak £ n ©¥ =1,242-0,302=0,94 2 ER=0,531, IIOMAAb CeYeHHs apMaTyphl ompefenseM 1o dopmyne (3.113). Jns aToro mo

o =xlh
dopmynam (3.114) u (3.110) BeIuMCIsAEM 3HAYEHUS  °© U El o



G ~E(1—E72) — oy g _ L023-054(1-0,9472) - 0,278

o, = = 0,26
1- 3 1-0,055 :
. (g — 000 )(1-ER) + 20,8 _094(1-0531) +2:0,26-0531 _
1 1-E, + 20, 1-0,531+ 20,26 ’
Otcrona
4 -a- Rybhg oty —E1(1- B/ 2) — oty _
R, 1-4
_ 4831400 1023-0,725(1-0,725/2) -0.279 _ 50 6
355 1-0,055

MM

= ! 2
[puanMaem 4":15 1":15 =4310mm (7 i 28).

Pacuer n3 wockocTr M3ruda NpON3BOANM aHAJIOTHYHO ITpuMepy 28.

KonbueBble ceyeHus

o . F
IIpumep 30./JaHo: KOHCONBHAS CTOMKa BBICOTOH H =6 M, ceueHHe C BHYTPEHHUM painyCcoM 1 =150 MM, HapyKHbIM - 2250 MM; OeTOH Kiacca

B25 ( h3.10 Mlla, b =14,5 MIla); npononbHas apMatypa kmacca A400 (~ 5 - fhae 355 MIla) pacmonaraercsi HOCpearHE TOJIIMHBI KOJIBIIA,
A; got EN v N, w
mwiomans ee cedeHnst - =1470 mm  (13*= 12); mpomonbHas cHila 1 MOMEHT B 3afieJIKe: OT BEPTHKAJIbHBIX HAIPY30K: =120 kH, =40 xH-m;
N, M
OT BETPOBBIX HAarpy30K: h =0, B —70 kHm.

TpebyeTcs NpOBEPUTH MPOYHOCTD CEUCHUS

- Dy =D, =2r
Pacuer. BHyTpeHHUI! U HapyXHbIM AUaMETPBl paBHbI Dl 2'?/1=300 MM, 2 o 22500 mm. IlockonbKy sl KOHCOABHOM CTOMKH

SKCLIEHTPUYHO MPUIOKEHHAs BEPTUKAIbHAs CUJIa BbI3BIBAET CMEILECHUE BEpXa, B COOTBETCTBUU C 11.3.53 npuHUMaeM T—ou ™ =40+70=110 kH-m.

Koaddunuent h onpezensem no Gpopmysne (3.85), IpuHAMAast COrNacHo 11.3.55, 6 pacueTHyI0 JUIMHY CTOHKM paBHOH ED Cefmaesnll M-
M 110
= 0" % Jan  O°

Veuius OT BCeX Harpy30K PaBHBL: N=120 kH, M jlr(fh=110 KH-Mm; N 120 M M7 MM.
OnpeenseM KeCTKOCTh L o dopmyne (3.88);

+ +
i _Atrg 150+ 2510 — 200

2 MM;
Ml = M+N'r§ =110+120-02=134 cHo
My =M, +N, r=40+12000,2 =164 Ha
wp =1+MiM =1+64/134 = 1478

o 217 18345015 3, == =1834
500 L

IMockomeky ~ 5 , IPHHUMAEM cir



MomeHTBI UHEpLUHU OCTOHHOIO CEUEHUs U Beek apMaTypbl COOTBETCTBECHHO paBHbLIL

L _xlpf - o) _ 314l500% - 300°)

=2,67°10°
64 64 o
A ger? 2002
I, - sforfs _ 1470-200° 2,94.107 ,
2
MM .
_ 015E,] _015:3-10% 2,67-10°
2 (03+8,) 0 L478(0,3 +1,234)

+07-2:10° 294107 = 7925104 a2
‘MM .

_ 7D _314% 7,925 101

M, = 5432 10% H= 5432
2 2
Oreoms i 12000
1 1
= = = 1,284
I A
N, 5432

MOMEHT ¢ y4eToM Mporuda paBeH M =110-1,284=141,2 xH-m.

[Inomane ceyenus paBHa

A=l -n7)=314(2507 ~150%) = 125600 2

BeruncrnsieM OTHOCHTENBHYIO IUIONIAb CKATOW 30HBI OeToHa 1o hopmyne (3.115):

g o R 120-10% +355:1470
T RpA+2TR A 145125600+ 2,75 3551470
o D13 < Eap <06

s wE
I:R,g, ﬂr‘m + Rsc‘qs,fof 'r.s:' =

= (14,5-125600 - 200 + 3551470 - 200

sin (180°0,274)

314

+ 35514700 20001 - 170274 = (0,2 + 13- 0,274) =144.1 10% Hany © M =1412

T.€. IPOYHOCTH CCUCHUA obecricueHa.

, IPOYHOCTH ceueHUs mpoBepsieM u3 yciaoBus (3.116):

kH.

274

+ Rsﬂs,a‘ofr.s ':1 - 1=?‘§cz'r :' ':D=2 + 135-:1’;":' =

Kpyrnble ceyeHus

[Ipumep 31./laH0: KOTOHHA HIDKHETO 3Taka paMHOro Kapkaca JUIMHOH 4,8 M; ceueHHne AuaMeTpoM

By, 4 £,

(TP=310  MIla,

(10;Zj 20); mpoIONbHBIC CHIIBI I MOMEHTBI B BEPXHEM OIOPHOM CEUYCHHUH: OT BEPTHKAIBHBIX HArpy30K

Ro=

=14,5 MIla); npononeHas apMmarypa knacca A400 (~ 9

H-m,

e —400 mm; % =35 mm; Geton Kacca B2S

A
3¢ =355 MIla); miomagb ee CedeHHs 5108 3140 wm

Y=1700 xH; ~ ¥ =60 xH-M; oT BETpOBHIX



N,
Harpy3ok h 100 kH, h 45 kH'M, KpaTKOBpEMEHHBIE BEPTUKAIIBHBIC HATPY3KH OTCYTCTBYIOT.

Tpe6y€TC§[ NPOBEPUTH IIPOYHOCTH BEPXHETO OIIOPHOI'O0 CECUYCHUS.

Pacuer. Tlockonbky paccMaTpuBaeMoOe CEUCHHE PACIOIOKEHO y TMONATIMBON 3aJelKd, COrJacHO I11.5.53 nv:l,O. Onpenensem ko3 duimeHt

oh cornmacHo 1.5.54. Tlpu 3TOM pacueTHyO JIMHY NPHUHAMAEM COTJIACHO 11.5.55, 6 paBHOU ED =i =4,8 M. Ycuians OT BCEX HATrPYy30K paBHEL:
M 105
v =60+45=105 kH-m, v =1700+100=1800 «H; N 1800 w28,
MM.
po=0p 02 =400/2 =200

OnpeensieM HKECTKOCTh D o dopmyrne (3.88). Tlnst 3TOro BBIUMCIISEM: o MM,

ro =r—a=200-35=1&5
MM;
My =M+ M, =105+ 1800 0,165 = 402
kH-Mm
B cBs13u ¢ 0TCYTCTBHEM BEpTUKAIBHBIX KPAaTKOBPEMEHHBIX Harpy30K A =80 kH'm — =1700 xH; Torna

My = My + Myry =80+1700- 0165 =360,5

A
oy =1+ 1 2142509 097

M, 402

it =%=D,l46<0,15 Cots
Tak kak ~ GiF , IpUHUMaeM  © IRkl

MowmeHT HWHEpLUUU OCTOHHOTO CEUCHHS U BCEH apMaTrypbl COOTBETCTBEHHO PAaBHbI:

wDn _ 3144004

I= -1256-10%
64 64 W
A ger? 1652
I - sifor’s _ 3140165 =42,?4I10,5 ,
2 2 e
Torpa

LR 1m0
_ 01581 FO7E I, - 0,15-3-10%-1256-10% |
pp0,3+4,) 1,897 (03+115)

+D,?-2-105-42,?4-106=1,26-1013H 2
‘MM .

_®D _314% 126109

N = 5397 10° H = 5397
T 43002 .
1 1
= = =15
Y A
N 5357



PacueTHBIIf MOMEHT ¢ y4eTOM Tporuda paBeH

M =M, + My, =60+4515=1275

[IpounocTs ceueHnst mpoBepsieM u3 yenosus (3.127) ¢ momornsio rpaduka Ha dept.3.33. Onpenenm Iioa s OETOHHOTO CeYeHUs

wDg _ 3144002

A= =125600
4 4 v
Lo 18000100 oo Reder 3553140
- "R, A 145125600 O RA 145125600
0 3HAYCHHUAM ,
5=—% = _00g75
D'ﬂ"' Ha rpa)uKe HaAXOIUM ®m =0,375.

0 Ry Ar = 0,375-145:125600° 200 = 136,610° 5 pr 127,5 g1

T.C. IPOYHOCTb CCUCHU obecrieueHa.

OnemeHTbI, paboTaloLime Ha KOCoe BHELLEHTPEHHOoe cxKaTue

£
Ipumep 33.%laHo: NPSIMOYTOJIBHOE CEYEHHE KOJIOHHBI C pa3MepaMu & =400 MM, A =500 mm; GeroH kiacca B25 ( b =14,5 MIla); npononsHas

apmarypa Kki1acca A400 (7 ¢ 5 =355 MIIa) pacrionoxeHa B CEYEHHHU COTTIACHO 4epT.3.35; B ceUeHHH OIHOBPEMEHHO JEHCTBYET CHlla N =2600 xH

W M3rubaroIye MOMEHTHI: B IUIOCKOCTH, MapauIeIbHON pa3Mepy A , *=150 kH-M; B TIIOCKOCTH, TIApaJIENbHON pazMepy & , $ =100 xHm;

X

MOMCHTbI u 4 JaHbI C Y4ETOM r[pom6a KOJIOHHBI.

_rmxl 'WT
N .

_%__y

20032

. |
]— |
|

y 11

b

o

¥

|
|
b=400
xl
Yepr.3.35. K npuMepy pacuera 33

TpebyeTcs IPOBEPUTH IPOYHOCTD CEUSHUS.
Pacuer. IlockonbKy apmaTypa 3amaHa B BuAe 4-X YIVIOBBIX CTEp)KHEH, MPOYHOCTH CEYEHHUs MpoBepsieM coriacHo 1m.3.66. Ocu cummerpuy,

I} 1]
b b A My.

napaiuienbHbie pasmepaM ¢ i ¥ | oGosHaunM * u ° . Onpenenum npeenbHbIe MOMEHTBI ¥ ou

= 4

h A 2
[pu geficTBUM MOMEHTA B TIOCKOCTH OCH x MpUHUMAEM & =400 mwm, U =500-50=450 mm. *° 9=1609 mm (2 i 32). IockonbKy & =50

MM <0,15 I:|=0,15~450=67,5 MM, pacueT MOXeM [pPOM3BOAUTL C TMoMollblo rpaduka ©Ha wepr.3.28. [lns aToro ompenessieMm



R.A : 10°
o, - Rt 3551609 _ 014 o N 260010 0,996
Rybhy  14,5-400- 450

C Rpblhy  14,5-4000 450

o)
Ha rpaduke 9TUM 3HAYCHUSAM COOTBETCTBYET m=0,24. CreoBaTembHO,

M = o, Rybhg =0,24°145:400-450% =2819-10° - 0319

kH-M.

]
[Ipu neiicTBUM MOMEHTa B TUIOCKOCTH OCH Y MIPUHUMAEM b =500 mm, a =400-50=350 mm. [Tockombpky & =50 MM <0,15 a =0,15-350=52,5 mm,
I}

MOMEHT ¥ TakKe MOXKHO OIPEICITUTH C IIOMONIBIO I'paduka Ha yepT.3.28.

L _RA 3551609 _ LM 260010 _
5 i i 2 n . . 2
3HaYCHUSAM Rbbhﬂ 14,5:500- 350 R'E’b;g':' 14.,5-500- 350 Ha TpaduKe COOTBETCTBYET
o_ 2 _ . . . 2 _ RTalil
% m _0.23. Cronoparensito, M.:IJ Oy Rpddf = 0,23-145-500 - 350% = 204 3-10 oy = 2043 0
c1
G, = v 2600-10 = 08965 > 04
OrmpenienuM  MokaszaTellb  CTeTeHU & . Ilockombky Rbb;ﬂ 14,5400 500 , ucnonesyeM ¢Gopmyny (3.132),
BBIYHCITUB 3HAYCHUS
R4 L2 0,275+
Roher | 35521609 o, 0275%e, 027540354
Rypbh 14,5+ 400 500 ; 0,16 + o, 0,16 + 0,354

a7 -en?

i +0,1775| (02 - 0.16)+ &y =

_ 2
&7-0.524)" 2’3943' +01775] %

<0,89652 - 0,16)+1,21 = 1,484

[posepsiem ycnosue (3.129):

¥ k 1,484 1,484
M b 2
Mo (M| _f 150 L[ 100 0738 <1
MY M) 2819 204,3

T.€. IPOYHOCTH CCUCHUA obecricueHa.

PacueT HaKNOHHbIX CeYeHuMn

— ’
IIpumep 34./lano: KOJTOHHa MHOTO3Ta)KHOI'O PaMHOT'0 KapKaca ¢ ce4eHHEeM pa3MepaMu & =400 MM, A =600 mym; & T @ =50 mm; Geron knacca B25

£

( b
A 2 g M M,

(TTF"=226 MM ) marom " =400 Mm; u3rubarolMe MOMEHTHI B BEPXHEM M HMIKHEM ONOPHBIX CEUEHHAX PABHBI SUP =350 kHom, nf =250

N

=14,5 MIla, bt =1,05 MIIa); XOMyTbI, paCHONOKEHHBIE 10 TPAHAM KOJNOHHBI, U3 apMaTyphl kiacca A240 (~ ¥" =170 MIla) guamerpom 12 mm

KH'M M pacTAruBaroT COOTBETCTBEHHO JIEBYIO U IPaByI0 I'PAHM KOJOHHBI; MPOJOJIbHAS CUja =572 xH; nnmHa KONMOHHBI (PAacCTOSIHUE MEXIY

OTIOPHBIMHU CEYECHUSIMH) "'?=3,3 M.

TpebyeTcst poBEPUTH MPOYHOCTH KOJOHHBI HA IEHCTBUE MONEPEUHON CHIIBI.

.32|:| =h—-ga

Pacuer. =600-50=550 mm. Pacuer npousBoaum cornacHo mi.3.30-3.32 ¢ yuerom pexomenaarmii m.3.52.

[Monepeynas cuna B KOJIOHHE paBHA



Moyp * Myy _ 350+250 1318
I 3.3 S

0=

HOCKOHBKy nonepeyHas Cujia MOCTOSAHHA IO NJIMHE KOJIOHHBI, UIMHY IMMPOCKUIHWHU HAKIIOHHOI'O CCUCHUS IMMPUHHUMACM MAKCUMAJIbHO BOSMO)KHOI‘/'I, T.C.

paBHOI Crx T 3}20 =3:550=1650 MM < "'?:2800 MM.

Ay =138, b4 3
ITo popmymne (3.84) ompenensiem ko3 PUIEESHT “n2 , IPHHUAMAst b 54 =1,3-14,5-400-600=4524-10 H=4524 xH >N _ 572 xH,

oy =143 572 _4[ 572

2
=1,0625
4524 4524

Hooxomey © = Crax @5 = Qomin = 05 Ryl = 0,5:1,05- 400° 550 = 115500
o2 @y =1115-10625=1227

H, a mocne ymHOXeHHs Ha

3aucnnue W onpeiensem no popmyie (3.48)

_ R _170:226 _
5 400

H H/mm.

& s

o cp =2k = 2550 =1100

OrmpeniensieM yCUINE B XOMyTax , IPUHUMas

]

Oay =0.75q,,c0 = 0,75 961100 = 79200 H=79,2

0,28 8" >
Iposepsem ycnosue (3.49), yMHOMKAs €r0 NPaByIo YaCTh HA Pn D208 ) =0,25-1,05-400-1,0625=111,6 H/m 95w _96 H/wm.

Ryl =4 =456 =354
Iockonbky  ycmoBue  (3.49) He  BBINONHIETCS, NPUHUMAEM bt W Dam H/mMM, a  crnemoBaTesbHO,

Oy = 0.5 " Ryeb " o =0,5-550-384=105600 H =105,6 kH

IMpoeepsiem ycnoswue (3.44):

Ly 05, =1056+732=1845 > 0 =118 .

]

T.€. IPOYHOCTH HAKJIOHHOI'O CEYECHUS 110 nonepeqﬂoﬁ cuiie obecreyeHa.

LEHTPAJIbHO U BHELLEHTPEHHO PACTAHYTbIE 3JIEMEHTbI
LEHTPAJIbHO PACTAHYTbLIE JIEMEHTbI

3.67. Pacuer 1o mpoYHOCTH CEUEHH [IEHTPAIBHO PACTSHYTHIX 3JIEMEHTOB CIIeAyeT MPOU3BOAUTH U3 YCIOBHUS

N LR A | (3.133)

rae ~ ° - IIouafb ceueHus BCel IMpoIoNbHOI apMaTyphL.

BHEUEHTPEHHO PACTAHYTbIE 3JIEMEHTbI

3.68. Pacuer HOpMAJBHBIX CCUCHHUI BHEIICHTPEHHO PACTSHYTHIX 2JIEMEHTOB B OOIIEM Cliydae MPOM3BO/ST HA OCHOBE HENMHEHHOU aehOopMaIlnOHHON
Mozienu cornacHo mm.3.72-3.76.



Pacder mpsIMOYrOJIbHBIX CEYCHHI BHEIIEHTPEHHO PACTSHYTHIX JIEMEHTOB C apMaTypOi, PACIIOIOKEHHON Yy MEPIICHINKYISIPHBIX IIOCKOCTH U3Tnba
rpaHeil siieMeHTa, NPU HAMPaBICHUH SKCIECHTPUCHUTETA B IUIOCKOCTH CHMMETPHH CEYEHHs JIOMYCKASTCS MPOU3BOMUTH 110 MPEAETHHBIM YCHITHSIM
coryacHo mi.3.69 u 3.70.

3.69. HpOBepKy MPOYHOCTHU MPAMOYI OJIBHBIX ceueHui BHCICHTPCHHO PACTAHYTBIX 3JICMEHTOB CICAYCT IMPOU3BOAUTH B 3aBUCHUMOCTU OT MOJIOKCHUA

MPOOJIBHOM CHIIBI N :
N . . oo g Lhy—a
a) ecJIM MMPOJIOJIbHAS CHIIa MPUJIO’KEHA MEX/1y PaBHOJCHCTBYIOLIMMH YCWIIUN B apMaTtype u (uepr.3.36, a), T.e. pH , - U3
yCi10BUi
Ne {RA (g -a'
MNe £ B.A, (hy —a’

_—
’ =gV 02077
“_%_ ..u:gl — ™ 47*4‘ "41,

-'llr-
¥ R, A4, R,4,
AAL " ~ AL

d W
-‘\ﬂ; .ql ) 1 _b_J]-ﬂ

UYepr.3.36. Cxema ycuIUii ¥ SMIOpa HATIPSDKEHU B CEUEHUH, HOPMATBHOM K IPOIOIBHOM OCH BHEIIGHTPEHHO PACTSHYTOT'O JKeJIe300€TOHHOTO 3J1eMEHTa,
HPH pacyere ero 1o NpOYHOCTH

!
0) ecinu poAoNbHAs cHIa N NIPUJIOXKEHA 3a MpeJIeNlaMi PACCTOSHUS MEXITy PaBHOACHCTBYIOIMMH YCWIINH B apMaType S " o (uept.3.36, 6), T.c.
’ ’
g rhy—a
pH }gn - U3 yCIOBHS
Ne < Rybx(hy —0,5x)0+ R, AL (kg —a")
(3.136)
TIPH 3TOM BBICOTA CAKATOM 30HBI ** ompesensercs mo hopmyie
'
y= R d; KA, - N
Ry b
b (3.137)
x»Eph x=Eph
Ecnu monyyenHoe u3 pacuera o ¢popmysie (3.137) 3Hauenue ER L , B ycroBue (3.136) moacraBisiioT EE u , T7e ER OIIPENEIISIOT 110
Tabn.3.2.
[Ipu x<0 MIPOYHOCTH CEYECHHUS POBEPSIOT U3 ycinoBus (3.134).
1
[Ipu cumMmMeTpHUYHOM apMUPOBAHUH MIPOYHOCTH HE3ABHCUMO OT 3HAYECHUS g nposepstoT u3 ycnosus (3.134).
L Rd -
g by —a y N Fpd 2a’
IMpumeuanue. Ecnu npu BBICOTA C)KATOH 30HBI, ONpEAENiCHHas 0e3 ydera CKaToil apMmaryphl, MEHbIIIE ,

pacUeTHYIO HECYIIYIO CIOCOOHOCTh MOYKHO HECKOJIBKO YBEJIMUHUTD, pou3Be s pacuer mno popmynam (3.136) u (3.137) Ge3 yueTa cxxaToit apMaTypsbl.



3.70. Tpebyemoe KONMUIECTBO IPOAOTBHOM apMaTyphl ONPEAEIIISTCS CIISTYIONIIM 00pa3oM:

a) pu e < }gn —d OIIPEIEISIETCST TUIOMIA/Ib CEUCHHS apMaTypPhI = " & COOTBETCTBEHHO 110 (hOpMyIIam:
_ Ne'
T Rp-a) ; (3.138)
. MNe
i Ryl - a’) : (3.139)

g' >y —a y "
0) npu onpeJeIsercs WIoIab CedeHUs PACTAHYTON apMaTyphl o opmyie:

_EblgRy + N Ry,

an'
R R

‘rq' 5
5 (3.140)

5

&

rac OnpeacIsICTCA 1o d)opMyne

E=1—q.'1—2c:em] (3.141)

371€Ch
- NQ—Rscﬂ; (% —a’)
Ry bisd

Gty

(3.142)

!
0, 20 .

IIpy 2TOM JOMKHO BHITIONHATHCS YCIOBHE B (cm. Tabm.3.2). B IpOTHBHOM cilydae CeAyeT yBeJIHUMTh CEYeHHe CXKATOM apMaTypsl  ©
ITIOBBICUTH KJ1aCC 6GTOHa WJIN YBEJIMIUTH pasMEpPbl CEUCHUS.

':'”'-'m 5

Ecnmu , IJIOILA/b CEYCHUS PACTAHYTOH apMaTypbl onpenensiercs o popmyne (3.138).

'

g

[Inomans cMMMETPUYHON apMaTyphl HE3ABUCUMO OT 3HAUEHUS noxoupaercs mo popmyie (3.138).

g >y —a

[Ipumeuanue. [Ipu HE00XOMMOE KOJIMYECTBO apMaTypsbl, omnpejaereHHoe mo gopmyne (3.138), MOXKHO CHU3UTD, €CIIU 3HAUCHHE - ,

MNe

Rybird a'f iy )
omnpezeneHnoe no ¢popmyne (3.141) mpu , OKaeTcs MeHbIe . B aTom cnyyae miomans ceyeHus: pacTAHYTOM apMaTypbl

A, A

onpeensercs o dopmye (3.140), HCIONb3ys YIOMSIHYTOE 3HaYeHne ~ mpu = =0,

2 m

3.71. Pacyer HAaKJIOHHBIX CEYEHHH DPACTSAHYTHIX DJIEMEHTOB IIPH JEWCTBUM HONEPEYHBIX CHJI IPOU3BOMMTCA AHAJIOIMYHO PAcyeTy H3rHOaeMbIX

Cy

37IeMeHTOB B cooTBeTcTBUH ¢ M.3.30-3.35. Ilpu sTOM 3HaYeHHE MONEepPEeuHON CHIIbI, BOCOPUHUMAEMOIl OETOHOM B HAKJIOHHOM CEYCHHH, , a TaKKe
npaBast 4acth ycinoBus (3.49) nenurcs Ha koddduimeHt

N

g =1+ ——
" 15RyA

(3.143)

ot QEJ

Ha sror e kodddurment JIETIUTCSL CBA3AHHOE C 3HAUCHUE

Mpumepbl pacyeTa



IIpumep 35./lano: pacTsHyTas BETBb IBYXBETBEBOIH KOJOHHBI C MOMEPEYHBIM CEYCHHEM pazMepaMu & =500 mm, A =200 mv; % = @' = 40 mm;

= H‘I

2
| 9 =982 MM (ZEZS); 6eToH kiacca B25 (R'EJ =14,5

npononbHas apMarypa kiacca A400 (T =¥ =355 MIla); miomaas ee cedeHus

N

MIla); npomonbHast pacTATUBAOIAs CHIIa =44 xH; MaxcuMaIbHBIH N3rNOAIOIINI MOMEHT M =43 xkHMm.

Tpe6y€TC§[ MPOBEPUTH NIPOIHOCTH HOPMAJIBHOI'O CCUCHUST

B =200 =40 =160

Pacuer. MM.

_ M _ 4310

—E 2 g
Noo44.10°

MM;

€0

g =gy +%—a’ =9??+2—20—4U=103?

MM;

l

g =g —g+a=9??—?+40=91?

MM.

[NockonbKy apMaTypa CHMMETpUYHasL, IPOYHOCTH IPOBEpHM 13 yciIoBus (3.134):

R A; (g —a') = 355 982(160 -40) = 418-10° b < NB'=44107 1037 = 45,6108

HwmMm, Te. ycmoBume (3.134) He

BBITTOJIHACTCA.
' =1037 > hg —a’ =120 ) X )
Tak kak MM, a BBICOTa C)KaTOH 30HBI , ompeneneHHas Oe3 ydera CXKaTod apMarypbl, T.e. paBHas
RN 355982 - 44:10° _ 4
Ryh 14,5500 2q' =240 =20

MM, MCHBIIE MM, COIJIaCHO IPUMEYaHHUIO K n.3.69 MIpOBEPUM IIPOYHOCTH

!

13 yenous (3.136), npunnvas * =42 mmu ~ * =0:

Ryba(hy —05%) =14,5:500-42(160 - 0,5:42) = 423:10° | > pp =
= 44:10°:917=40,4-10°
‘MM,

>

T.€. IPOYHOCTH O0ecIeYeHa.

'
Ipumep 36.anHo: npssMOYronbHOE CeUeHHE pa3MepaMu & =1000 mm, % =200 mm; & =& =35 ymym; Geron knacca B15 ( b =8,5 MIla); npononbHas
!

2
apmarypa kmacca A400 (© % =""#=355 MIla); mmomaas ceuenus apmartypel - =1005 mm (5;Zj 16); pacTsruBaromas cuia N _160 kH;

HM3ruOaroIui MOMEHT M =116 xkH-m.

TpebyeTcst onpeaenuTh IIOMAAb CEYEHUs apMaTyphl o .
Pacsier. B =200 -35=165 -
BTt
o - 116 103 _ s
N 16010 -
ki 200

g =g —§+.:z=?25—?+35=660

MM;



g =gy +g—a’ =?25+2—20—35=?90

MM.

g'=T90mm > by —a =165-35=130

Tak kax MM, OIpeIeNTM He0OXOANMYIO IUIOIAAb CeUSHUS PAacTHYTOH apMaTypsl coraacHo 11.3.70,

6.
Breraucnnm 3naueHue

_ Ne-R A -a) _160-10° 600 - 355-1005- 130

. . = 0,256
Rybitg 2,5-1000° 165

m

o e 0 <0 <og =039
E=1-1-2a, =1-./1-2:0,256 =0,301

5

(cMm.  Tab6n.3.2), 3HaveHHE ompenensiercss 1o Qopmyne (3.140). Jlns  3TOr0  BBIYHCIIAEM

. . . BT
_ Ebiy &y +N+_,q; Ry _ 0301100016585 +160-10 +1005 = 2645
I R 355

& & MM

‘rq'.S

A 2
[Mpunumaem ~ ¢ =3079 MM (5 i 28).

'
IIpumep 37./laHo: pacTsiHyTast BETBb JABYXBETBEBOI KOJIOHHBI C CEUYEHHEM pa3MepamMu & =500 MM, A =200 mm; @ =& =40 mwm; Geron knacca B25
R
( b

=1,05 MIIa); XOMyTbI, pacroNoKeHHbBIE TI0 TpaHsM, U3 apMaTyphl knacca A400 (~ 5™ =285 MIla); mponosnbHas pacTaruBaomas cuna & =44 xH;

nonepeyHas cuna — =130 kH; paccrosHue B cBETY MEXIy NEpEMBIYKaMH JIBYXBETBEBOH KOIOHHBI { =600 MM.

TpelOyeTcs onpeaesuTs JUaMeTp M IIar XOMYTOB.

B =200 =40 =160

Pacuer. MmM. Pacuer npousBoaum cornacHo 1.3.33, a ¢ yuerom ykazanui m.3.71.

2
o popmymne (3.143) onpenensem koddpurmeHt Cut , IPUHUMAs A=k =500-200=100000 Mmm

v 44000
Ope =17 =1+ =
L5B,A 15105 100000

»

INockonbky B mpenenax MExAy HepeMblYKaMH MOIepevHasl CHla MOCTOSHHA, [UIMHY HPOCKIMH HAKIOHHOIO CEYEHHs NPHHUMAaeM MaKCHMaJbHO
BO3MOXKHOH, T.€.

€= Cpax = S = 3160 =480 S =600

a=cfﬂzn=3nan=2{3

Hpu orpezenseM
sy = 24018750y = 22 4018752 =0875< 2= 2 = P00y
a 3 Rysbhy 1,05 500160

Chy

CrenoBaTenbHO, TPeOyeMyI0 HHTEHCUBHOCTh XOMYTOB ompezessieM 1o gopmyse (3.48), npu 3Tom Beiuuuny 1,5, XapakTepu3yrolyo 3HaYeHHe ,

JIeTIM Ha ©nt =1,279:



15 15
° ST
(v '
=R b—— "% =105 500 - =405
Tow = B 50 0752
H/mm.
MaxkcuManbHO JOITYCTUMBIH IIar, corinacHo 1m.3.35, paBeH
2 2
_ RybkE  105-500°160%
R . =1034
’ o 130000
MM.
[IpuHuMaem mar XoMyToB Sw =100 MM < S, e , M TOrJ1a
A, - g swSy _ 405100 _ 1421
R, 285
MM

I[Tpunumaem 1Ba XomyTa auamerpoM 1o 10 mm (~ S =157 mm ).

PACYET HOPMAJIbHbIX CEYHEHWUA HA OCHOBE HENMUHEWHOW OE®OPMALIMOHHOW MOAENN

3.72. Ilpm pacuere 1O NPOYHOCTH YCWIIUSI ¥ Ae()OpMalii B HOPMAJIBHOM CEUSHHH ONpPEJessIIOT Ha OCHOBE HEJIMHEHHOHN ae(hopMaloHHONH MOJENH,
HCIIONB3YIONIEH YpaBHEHNs paBHOBECHUS BHEIITHUX CHJI M BHYTPEHHUX YCHJIMH B CEUEHHH AJIEMEHTOB, a TAKXKe CIIEAYIOIINE OJIOKEHHS

- pacrpenesieHle OTHOCHTENBHBIX AedopManuii 6eToHa W apMaTyphl 110 BEICOTE CEUSHHMS SJIEMEHTa MPUHUMAIOT 110 JIMHEWHOMY 3aKOHY (THIoTe3a
IUIOCKUX CeUeHHH, cM. uepT.3.39);

Uy £

- CBA3b MEXYy OCEBbBIMHU COKUMArOIIMMU HAIIPSXKEHUSIMU OeToHa

b

1 OTHOCHUTECJIbHBIMH €I'0 ,E[e(l)OpMaL[I/IﬂMI/I IpUHUMAIOT B BUIAC ,Z[ByXJ'II/IHeﬁHOﬁ

JMarpamMmsl (4ept.3.37), coriaacHo KOTOPOH HaNpsHKeHUS OIPEIENAIOTCS CIIEYIOINUM 00pa3oM:

upn 0% 85 S 800 0ed  Tp = Ep red % ;

g e tE =
npn SBLred %5 S Ep2 O R.;;;

o)
e b, rad

- IPUBEICHHBIIH MOIYITb nedopmariy GeToHa, paBHBIN

By ved =Ryl 501 red .
EEJ].,?‘EL’!‘ :O 0015

52 _0 0035;

T3

- cM. Tabn.2.2;

)
- CONPOTHBIICHHE OETOHA PACTSAHYTOW 30HBI HE YUUTHIBAETCS (T.€. HPMHUMACTCS b =0) 3a UCKJIIOYEHHEM pacyeTa OCTOHHBIX 3JIEMEHTOB, YKa3aHHBIX
B m.1.4, 0, a Takke OCTOHHBIX JIEMEHTOB, B KOTOPBIX HE JIONMYCKAIOTCS TPEIIMHBI; B 3THUX JJIEMEHTAaX CBS3b MEXAY OCEBBIMHM DPACTSATHBAIOLIMMHU

g g
HaNpsHKEHUAMHU OeTOHa bt b1, red Ha

g E E =Ffy; s
E:lﬂ., ?‘ﬂd :0,000S, 552 Ha Ezﬂfz 20700015, EJ, ?‘ﬂd Ha E:lf,?‘ﬂd E:lf E:'fl,?‘ﬂd ,

1 OTHOCHTENBHBIMHE €ro Je(opMalisIMi Takke MPUHAMAIOTCS B BUJIE ABYXJIMHEHWHOW JHarpaMMbl ¢ 3aMEHOM

Ry

rae - cM. Ta01.2.2;

) £
- CBiA3b MCXKIY HAIPSKCHUAMU apMaTypbl s U OTHOCHUTCJIIBHBIMH €€ ﬂe(l)OpMaHI/IHMI/I s IMPUHUMAIOT B BHAC IBYXJIMHECHMHOW OUarpamMmbl



. i
(aep1.3.38), COrIACHO KOTOPOIi HAMPSIKEHUS  © MPUHUMAIOT PABHBIMHU:

nan<£5 {gp O, =£5E5;

T g0 S g3 < f:0 U T Rs

L 550 = Ryl By

¥ - cMm. Tab1.2.6;

B 5
#=2-10" MIla;

€52 —0 025,

E41, red Epz
Uepr.3.37. [IByxiuHelHas AuarpaMMa COCTOSHHS C)KaTOro 6eToHa

arctgE ¢

£gp &g

Yepr.3.38. [luarpaMma coCTOSHUS PACTSIHYTOH apMaTyphI



UYepr.3.39. Dmrops! gedopMalivii M HanpsHKEHUH B CEYSHUH, HOPMAJIBHOM K ITPOJIOJIBHON OCH JKeJIe300€TOHHOT0 JIEMEHTa, B O0IIEM CiTydae pacdyera Mo
MIPOYHOCTH
a) - IByX3Ha4Hast AMmopa redopMariuit

0) - ogHO3HaYHAas1 dMIopa AeopManuii
3.73. Tlepexon OT JMIOpPBI HANPSDKCHUI B OeTOHE K OOOOIIEHHBIM BHYTPEHHHM YCHJIMSIM PEKOMEHAYETCS OCYLICCTBILSITH C MOMOLIBIO MPOLETyPbI
YUCJIEHHOTO MHTETPUPOBAHMS 10 HOPMAJIBHOMY Ce4YeHMIO. [ 3TOro HOpMalbHOE CEUYCHHE B HAIPaBJICHHHM IUIOCKOCTH HM3ruba (HOpMaJIbHOM
HEUTPAIBHOM OCH) pas3jensercss Ha Y4acTKM MajJod INMPHHBI, HANPsHKEHHS B KOTOPHIX INPUHUMAIOT PAaBHOMEPHO pPACHPENCICHHBIMH MU

COOTBETCTBYIOLMMH JiehopMalvsiM Ha YPOBHE CEPEMHBI IIMPUHBI y4acTKa.

B oOriem ciaydae monoxeHne HEUTpaabHOM OCH M MakcuMmaibHbie nedopmarmu (dept.3.39) onpenensifoT U3 ypaBHEHHI PaBHOBECHS BHEIIHHUX H
BHYTPECHHUX YCHUJIHIA:

M,y = ZGEJJ'-AEJ:'ZEJM' + Z gqr'ﬂqr'zsy

(3.144)
= AT+ A
My ZGEJ:AEJ:ZE{}IJ Zggﬂgzsyvr : (3.145)
= A+ A
N ZGEJ! Ap; Zggﬂg : (3.146)
M, M - . x
rae u ¥ - MOMEHTBI BHEIHUX CHII OTHOCHTENHHO BHIGPAHHBIX KOOP/IMHATHBIX OCEH, NeHCTBYIONHUX B IIOCKOCTH OCEH COOTBETCTBEHHO * W



T T g .
-Ab! y EJJ.’! f EJ"}I! y ".1':'! - IUI0Ma/ib, KOOpAUHATHBI IEHTPA TAXKCCTU I -0 y4aCTKa 6eTOHa 1 HAIIPSPKEHUE Ha YPOBHE €T0 LICHTPA TAKCCTH.

el f ¥ miomangb, KOOPAWMHATHI HEHTPA TAXKECTU "'Ir -I'0O CTCPIKHA apMaTyphbl U HAIIPSPKEHUE B HEM.

A Zo Z

Ty T
Hanpsoxenus Wy~ OIIPEEIISIOTCS B COOTBETCTBUH C AMarpamMmamu Ha 4ept.3.37 u 3.38.

O by N

|:|' .
PacTArMBAIOIIE HATPSDKCHHA apMaTypsl 9 u GeToma , @ TaKXkKe MPOJOJbHYIO PACTATHUBAIOIIYIO CHITY PEKOMEH/YeTCsl YYHTHIBATh B
ypaBHeHHUsX (3.144)-(3.146) co 3HakoM "MuHYC".

KOOpI[I/IHaTHI)IC ocn X nu "}? PEKOMEHIAYETCS IPOBOAUTE YEPE3 LICHTP TAKECTU OCTOHHOI'O CEYCHHUSI.

3.74. Pacuer HOPMAIBHBIX CCUCHNUIT )KeJIe300€TOHHBIX AJIEMEHTOB 10 IIPOYHOCTH MPOU3BOST U3 YCIIOBHH

S ig

|E.s,max |i B ulf , (3.148)

£

b roax 5, oAy

rze u - OTHOCHUTEJIbHBIE JIe()OpPMAIIMM COOTBETCTBEHHO HamOoyee C)KaToro BOJOKHA OeTOHa M Hauboiee PacTSHYTOrO CTEPXKHS
apMaTyphl OT IeiCTBUS BHEITHUX HAIPY30K, OMpEesieMble U3 pelieHust ypaBHenuii (3.144)-(3.146);

Eh ult " £ s ult

corjiacHo 1m.3.75.

- IPEACIbHBIC 3HAUCHNUSA OTHOCUTEJIbHBIX )Ie(bopMaunﬁ COOTBETCTBEHHO CXKAaTOro OeToHa U pac*r;myrof?l apMaTypbl, IPUHUMAEMBbIC

Z[J'[ﬂ H3rubaeMbix U BHEICHTPEHHO CKATBIX OETOHHBIX OJIEMCHTOB, B KOTOPBIX HE JOITYCKAIOTCsA TPEIIUHBI, pacd€T MPOU3BOAUTCA C Yy4ETOM pa60n.1
PacTAHYTOr o OeToHa B TMONEPEYHOM CEYCHUHU DJIEMEHTA U3 YCIIOBUA

5t s | < 51,0 , (3.149)

£
e B, o

T - OTHOCHUTENbHAS JeopMais Hanboliee pacTAHYTOro BOJIOKHA OeTOHA, OnpeesieMas U3 peleHus ypasHenuii (3.144)-(3.146);

£
btult Ipe/ielIbHOE 3HaYeHHE OTHOCUTEIHHOMN Je(opMalluy pacTsHyTOro OeToHa, MPUHUMAaeMOoe CoracHo 1m.3.75.

£h uit (bt i )

3.75. IlpenenbHOE 3HAYSHUE OTHOCUTEIbHBIX Nedopmaruii 6eToHa NPUHUMAIOT TIPH JBYX3HAYHOM driope AedopManuii (cxarue u

552 (Ebfz) (cm. 1‘1372)

pacTsKEHHUE) B IONEPEYHOM CEUEHUH 3JIEMEHTA PaBHBIMU

IIpu BHELIGHTPEHHOM C)KaTUM WM PACTSDKEHUH SJIEMEHTOB M PACIIPE/IeNICHHH B NONEPEYHOM CEUSHHUH dJIeMeHTa JedopManiii OeToHa OJHOro 3HaKa

£h uit (bt i )

Opesie/ibHbIE 3HAYEHMs] OTHOCHTEILHBIX aedopMmanuii GeToHa
Ao

o £
nedopmariuii 6eToHa Ha MPOTHBOIMOIOKHBIX CTOPOHAX CEUCHHUS 2 o popmynam

ONpeACIAT B 3aBUCUMOCTH OT OTHOIIEHUSA OTHOCUTEJIBHBIX

Shun = 35—155_1 1074
2 : (3.150)

e 15—55_1 1077
2 . (3.151)



£ s ult

[IpenensHOE 3HaUEHNE OTHOCUTEIBHON e OpMaIuy PacTSHYTOH apMaTyphl npuHIMaloT paBHEIM 0,025.

3.76. Pacuer Ha OCHOBE HEJTMHEHHOI e OpMaOHHON MOJETH IPOM3BOIUTCS C IIOMOIIBI0 KOMITBIOTEPHBIX IIPOTPaMM.

% X ¥

HpI/I JICCTBHUH B HOpMAJIbLHOM CE€YCHHUU JIBYX MOMECHTOB n iy mo obenum KOOpANHATHBIM OCAM
KOMITBIOTEPHYIO IPOrpaMmMy pEKOMEHAYETCA COCTABJIAThL HAa OCHOBE CIICAYIOIICTO aJIrOprUTMa:

u Y TPOJIOJILHON CHKUMAIOLIEH CHIIBI

1. 3aﬂaIOfl'C$I HalpaBJICHUEM HeﬁTpaHBHOﬁ ocu: B I-m HpI/I6HI/I)KCHI/II/I OTO HAIIPaBJICHUE OIPECACIIACTCA KaK JJId YIIPpYroro Mmare€puasia, T.C. IpUHUMACTC

I, M 3
& =arctg ———
5 3 3 ! y M,
Yrojl HaKJIOHa HEUTPAJIbHOU OCH K OCHU PpaBHbBIM
. N . N N,
2. OHpCﬂCJ’[SIKn' XapaKkTep 3MIOPbI I[e(bOpMa]_[I/H/I IYTEM CpaBHCHUSI BHECIIHEU ITPOAOJIBHONU CUJIbL 1 BHYTPCHHETO YCHJIMA , OIPEACIICHHOIO 110
‘EEJ 552 N > N P N { N P

¢dopmyne (3.146) mpu 3HaUCHHSIX
JIBYX3HAUHasl.

B KpallHUX TOUYKaX, PaBHBIX u 0. Ilpu - JMIOpa OJHO3HAYHas, IpHU - 3IMIopa

3. HpI/I I[ByX?,Ha‘-IHOﬁ SOIIOPE I[ed)OpMaI_IHﬁ oCJICA0BATCIIbHBIMA HpI/I6J’[I/I)KeHI/I$[MI/I 1'[0}:[6I/Ipa}OT TaKyl0 BBICOTY CXKATOW 30HBI X

£h T Fp2

, IIpU KOTOpOH
, ehopMaIim CKaToro GETOHa KakIoro * -ro yuactka

-J;EF'!' u yé'il - pacCcTosaHuA

%5 > 0,025

BEITTONTHSETCS paBeHCTBO (3.146); mpy 3TOM B KpalfHel C)KaToi TOUKe MPUHUMAETCS

Sp = EpaV X J Egi T EpdVy "le’

TNPUHUMAKOTCS paBHBIMU ,a zle(bopMaum/I Kaxaoro -I'O CTEPIKHA apMaTyphl -

OT HEHTPaNbHOH OCH 10 LEHTPa TSKECTH COOTBETCTBEHHO J
Foopax = L0253 Sp = £ Vo g — %) g, =2 Yo iy — 2 B

npuHAMaercs | ’ , ¥ TOT/Ia bi 5,1 i L , ¥ 5, IHax.” 31 n crme 0L paccTosHie MeskIy Haubosee
PAacCTAHYTBIM CTEPKHEM apMaTyphl M Haubonee CHKATOM TOUKOH GETOHa B HATIPABIEHUH, HOPMAILHOM HeHTpanbHOH ocu. JledopMaluu pacTsHyToil
apMaTypbl IPUHUMAKOTCS CO 3HAKOM "MHUHYC".

rac

E-1"0 y4dacTka OeroHa U -0 CTEPXKHA apMaTyphbl. B cliydae, €Ciiv

4. Ilpu oxHO3HAYHOH 3mIope AedopManuii MOCIeI0BATEIbHBIMI MPUOIIIDKEHUAMH TTOAOUPAIOT TaKoe OTHOLICHHE AedopManuil B KpalHHX TOYKaX

o=gleq <1 Ep it

, TIPU KOTOPOM BBINONHAETCST paBeHCTBO (3.146); mpu 3TOM B KpaiiHeW C)KaTOH TOYKe Bcerja MpuHHMaercs aedopmMarius

u}?.
. g = E&,uif[@ +22 (1 - )]
i h

onpeneineHHas 1o ¢popmyie (3.150), nedhopmarn cxaroro 6€ToHa KaXKIOro * -ro yyacTka NPUHUMAIOTCS PaBHBIMU ,a

Nai
. £ = o+ = {l-w
._,lr i b,uif[ .33 ( :I] “}?!. nu "}?‘Si

neopMali Kaxaoro * -ro CTEpXKHA - , TIe

; g

- pacCcTrosgHus OT HAUMCHEC CKATOM TOYKH 10 LHEHTpa

h

TSDKECTU COOTBETCTBEHHO “ -I'0 y4acTKa O€TOHA M “ -TO CTEpPIKHS apMaTyphl B HaIllPpaBJICHUH, HOPMAJIbHOM HEHUTpalbHOi ocH, *¢ - cM. uepT.3.39, 0.

Mx,uff " My,uff

5. Tlo dopmynam (3.144) u (3.145) onpenessitoTcss MOMEHTbI BHYTPEHHUX YCHUIHUi . Ecnu oba 3TH MOMEHTa OKa3bIBalOTCS

OoJblIe WM MEHbIIE COOTBETCTBYIOLIMX BHEIIHUX MOMEHTOB Y u 4 orHOCHTEnmBHO Tex ke Oceif, TO MPOYHOCTH CEUEHHS CUMTACTCS
obecrieyeHHOI Wit HeoOeCcIeYeHHOH.
Ecnu oguH w3 MOMEHTOB (HampuMmep .l ) MEHbILIE COOTBETCTBYIOIIETO BHEIIHETO MOMEHTa (T.€. b ult 'y, a npyroit Oombiie (T.e.

Mx,uif > M

d ), 3a1a10TCS IPYTUM YIJIOM HaKJIOHA HEUTPANbHON OCH & (6ombIIM, YeM paHee MPUHATHII) 1 BHOBb MPOBOJST aHAJIOTHYHBII pacyeT.
Ipu gmeiictBUM pacTsAruBaroliell CHIbI WIH MPH €€ OTCYTCTBHH pacdeT MOKHO HPOM3BOAUTH aHAIOIMYHBIM oOpa3om. [Ipu pacuere GETOHHBIX

£ £ £ £
JJIEMEHTOB C Y4€TOM paboThl PACTSHYTOro OETOHA 3HAYCHHUS 52 samensorcs ma B2 ,a bult Ha bt ult (em. mm.3.72 u 3.75).

AJIEMEHTbI, PABOTAILLUE HA KPYYEHUE C U3TMBOM

SJIEMEHTBI IPAMOYT'OJIBHOT'O CEYEHUSA

Pacuer Ha coBMecTHOe JelicTBHe KpyTHIIero u H3rudaoIero MOMEHTOB



3.77. Pacder 1o MpOYHOCTH JIEMEHTA MEXIy IPOCTPAHCTBEHHBIMH CEUCHHUSIMH Ha ICHCTBHE KPYTSIIET0 MOMEHTA T MIPOU3BOJAT U3 YCIOBUSL

y
T 2018, Fz, (3.152)

B A

rac u - COOTBETCTBEHHO MEHBIIUHI U OOJBIITHI Pa3MEPLI MOMECPEIYHOI0 CCUCHU JICMEHTA.
3.78. HpI/I COBMECTHOM ﬂeﬁCTBHH KpYyTALIETO U I/I3FI/I63}OH_[€F0 MOMCHTOB PAaCCMAaTpUBACTCA NPOCTPAHCTBEHHOC CEYCHHUE CO cKaTOU CTOpOHOI>‘I mo

T'paHM JIEMEHTA, NePIeHIUKYISIPHON IIOCKOCTH AeHCTBYS U3rubarommero Momenta (4ept.3.40).

2
c o —
c2 /
/
/
\ //
\ 4
H\ 7 |G C »/2
/ _

NN

Uept.3.40. Cxema ycunuii B IPOCTPAHCTBEHHBIX CEYEHHAX MPH pacueTe Ha JEHCTBHUE KPYTALIETO M U3THOAIOIero MOMEHTOB; PAaCTAHyTas apMaTypa y
HIDKHEH TpaHHILIBI SJIEeMEHTa

Pacuer Takoro ceueHus TMPOU3BOIAT U3 YyCIIOBUA

: (3.153)

My

rae - pe/IeNIbHbINA U3rHOAIOIINi MOMEHT, BOCIPHHUMAEMbI HOPMAITbHBIM CEYEHHEM U OIpeIeNieMblil coriacHo m.3.14;

T

- IPEICNIBHBII KPYTAIMHA MOMEHT, BOCIIPHHHMAEMBbIi TPOCTPAHCTBEHHBIM CEUEHHEM M ONpEAeIIsieMbIi 1o hopmyse



TD = TTSH']. + TTS]. , (3.154)

swl KPYTSIUA MOMEHT, BOCIIPHMHUMAEMBIN INOIEPEUHON apMaTypol, paclOOKEHHON y pacTAHYTOM I'paHH B Ipejeiax IPOCTPAHCTBEHHOIO

CCUeHMs, PaBHbII

TTswl = I:Lg':i".swl 51‘5’23,

(3.155)
Ta ; ; ; ; ; ;
- KpYTSIIHMH MOMEHT, BOCTIPUHUMAEMBII{ POJIONLHON PACTSHYTOM apMaTypOil IPOCTPAHCTBEHHOIO CEUEHHUs U PABHBIH
Ty =098 A4 b i
I i
c o (3.156)
B dopmynax (3.155) u (3.156):
€ - JUTMHA TIPOEKIIMH CIKATOM CTOPOHBI MPOCTPAHCTBEHHOTO CEUEHHS Ha MPOJIONIBHYIO OCh IEMEHTa;
5 b
Y
; (3.157)
& u Ao COOTBETCTBEHHO LIMPHUHA IPaHU, PACTSAHYTOH OT U3ruda, U rpaHu, ei nepreHuKyIspHoi (cM. uept.3.40);
.y Ast
d 5wl W
W (3.158)
Az w W TUIOIIA/Ib CEYEHHS OJIHOTO TIOME i 6 i & 7;
PEYHOrO CTEPIKHS Y PACTSHYTOM OT U3rMba rpaHy IMUPHHOM ¥ W IIar 3THX CTepKHeil;
A
51 . 1iommans ceveHIs MPOXOTBHOI APMATYPHI Y PACTAHYTO OT H3rHGA FPaHH LINPHHOI b
A 2 b
naverme 57 5L 5 dopmyne (3.156) npuHHMaeTcs He Gonee 3HaUEHHS 9wl , 4 3HAUeHHe Danl dbopmyne (3.155) npunumMaeTcs He Gonee
LoR, Ayl b
3HAYEHHS .

Kpyrtsiuwmii MoMeHT T U U3ru0aronMii MOMEHT M B ycnoBud (3.153) nmpuHUMAIOTCsl B ONIEPEYHOM CEUSHUH, PACIIONIOKEHHOM B CEPEIHHE JUTUHBI

L

MPOEKLMHU = BJIOJb MIPOJIOIBHON OCH JIEMEHTA.

Y +
Pacuer B O6I_LICM ClIydya€ npousBOAAT AJI1 NPOCTPAHCTBEHHBIX CEUYCHHUHU C PA3JIMYHBIMU 3HAYCHUAMU < , IPUHUMAEMbIMH HE Oosee 2'33 b u HE

Gonee
ITpocTpaHCTBEHHBIE CEYEHUS PEKOMEH/IYETCsl paciioyiaraTh CleIyoIM 00pa3oM:
a) IUIsl Hepa3pe3HbIX WJIH 3alIeMIIEHHBIX Ha Onopax 0asiok (pureneit), a Taxoke st KOHCOJIEH MPOCTPAHCTBEHHOE CEUYSHHE PACIIONaraeTcsi y OOphI;

0) Ui MOOBIX JIEMEHTOB, HArPY)XCHHBIX COCPEJOTOUYCHHBIMU CHJIAMH M KPYTSAIIMMHU MOMEHTaMH, IPOCTPAHCTBEHHBIC CEYCHHs PAcHoaralorcs y
MECT MPUIOKEHHUS CHJI CO CTOPOHBI Y4acTKa ¢ OONBIIMMH KPYTSIMMUA MOMeHTaMH (4ept.3.41).
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qepT341 . Pacrionoxxenue PacUCTHBIX IPOCTPAHCTBEHHBIX CEeUeHUl B 6am<e, Hal"py)l(eHHOﬁ COCPEAOTOYECHHBIMHU CUJIaMHU

1, 2- pacueTHBIC NPOCTPAHCTBEHHBIC CCUCHUS;

1 y 1 y Q]' - paCy€THBIC YCUIINA 11 NPOCTPAHCTBEHHOI'O CEYCHUSA 1;

My Ty &

- TO K€, I NIPOCTPAaHCTBEHHOI'O CEYCHUSA 2

7
Jliis 3TUX ciy4aeB MPH BBIYUCICHUU MTPEAENIBHOTO KPYTAIIEro MOMEHTa 0 PEKOMEHITYeTCsl HCIIONb30BaTh B popmynax (3.155) u (3.156) 3Hauenue

o —-_",'D Tl:l

JUIMHBI IIPOCKIUU , COOTBETCTBYIOLIEEC MUHUMAJIBHOMY 3HAUYCHUIO , HO IIpU 3TOM MOMEHTBI T u M ONpPEACIIAOTCA UCXOASA U3 JJIMHbBL
Co=(12-04M, /M) 20 My ) )

NpOCKIUU pPaBHOU , HO HC 60.}'166 , rae - MaKCHUMaJIbHbIN 1/13r1/16a}01.u1414 MOMCHT B Hayalie

MIPOCTPAHCTBEHHOT'O CEUCHUSL.

[
3Hauerne U omnpenensercs no Gpopmyie

Rsﬂsl (2h+b)

on <

1 I/I"u;".::wl.

C BBITIOJIHEHHEM YKa3aHHBIX OIPaHHYCHUIA 110 YUeTy BEIUINH
B uvacrHoCTH:
dy

Rs ﬂsl z 2q.::wl b

- pu ¢dopmyna (3.159) npuHUMaeT BH , M TOTIa

Ty =18qqnbh.(28; (3.160)



- Ipu f"25“31-51 < 2':?.514'1"'2:l < BR.S H'S 3HAUCHHE TD 110CJI€ IOACTAHOBKH ©TED paBHO

R A0qam
2h+h

: (3.161)

B) JUIA BJIEMEHTOB, HAarpy>XCHHbBIX PaBHOMCPHO pacnpe):[eneHHoﬁ Hany3K0ﬁ, €CJIM B IIPOJICTHOM CCUCHUU C HanOOJBIIUM I/I3I‘I/I621IOH_[I/IM MOMCHTOM

HUMECT MECTO prTSIH_[I/Iﬁ MOMCECHT, C€p€ArHa MPOCKINN < pacnosara€rcd B YKa3aHHOM IOINEPEYHOM CEYCHHHU; B 3TOM ClIydae HCBBIFOHH@ﬁHICC 3HA4YCHUC

£ “0

MNPUHUMACTCS paBHbIM

Pacuer Ha coBMecTHOE AelicTBHE KPYTSIIIEr0 MOMEHTA U NOIIePeYHOH CHJIbI

3.79. Pacuer mo MPOYHOCTHU BJIEMEHTAa MEXKIAY HNPOCTPAHCTBEHHBIMU CCYCHHSAMHU Ha HeﬁCTBHC KpYyTAIIEro MOMCHTa T u HOHepC‘IHOﬁ CHJIBI

2

TIPOU3BOJAT U3 YCIIOBUA

Temy|1- £
{4

o g (3.162)

rie oL TIPeAETBHBIA KPYTSIINA MOMEHT, BOCHPHHUMAEMBIH 2JIEMEHTOM MEXXIY IPOCTPAHCTBEHHBIMH CEUCHUSIMU U MPUHUMAEMBIil paBHBIM MPaBOH
yactn ycnoswus (3.152);

QI:I]' - npe}lem)Haﬂ HOHCpC'—IHaH cuiia, BOCHpI/IHI/IMaeMaH 6eTOHOM Me)KI[y HAKJIOHHBIMH CCUYCHUSIMU U HpI/IHI/IMaeMaH paBHOﬁ npaBoﬁ qacTHu yCJTOBI/Iﬂ
(3.43) 11.3.30.

2+ h .

Yeumus T nu Q NPUHHUMAIOTCI B HOPMAJIBHOM CE€YEHUU Ha PaCCTOSHUN OT OIIOpPEI, I'’I€ "

b cMm. uept.3.40.

3.80. IIpu coBMecTHOM JEHCTBHHU KPYTAIIETO MOMEHTA U MONEPEYHOH CHIIBI PaCCMATPHUBACTCS IPOCTPAHCTBEHHOE CEYEHHE CO CKATOH CTOPOHOMH 1o

IpaHy 2JIEMEHTa, MapaJuIeIbHOM IIOCKOCTH ISHCTBHS H3rMOAIOIIero MOMeHTa (T.€. INUPHHOM A , uept.3.42)



1

UYepr.3.42.CxeMbl yCUITHIA B TIPOCTPAHCTBEHHBIX CEUCHUSIX NP pacdyeTe Ha JeHCTBHE KPYTSIIEro MOMEHTA U ITONEPEeYHON CHIIBL; pacTsHyTas apMaTypa 1
OOKOBOI1 rpaHy dmmemMeHTa*

Pacuer Takoro ceuenus TNPOU3BOJAT U3 YyCIOBUSA

¢

0t (3.163)
rae QD - IpeJieibHas MonepeyHasi C1jla, BOCHPUHUMAaeMasi HAKIIOHHBIM CeUeHHeM M IPHHUMaeMasi paBHO# npaBoii yactu ycnosust (3.44) m.3.31;
i 5 5 5 5
- IPEIeIIbHBII KPYTAIIMHA MOMEHT, BOCIIPHHHUMAEMBbIH IIPOCTPAHCTBEHHBIM CEUEHHEM U ONpPEAEIIieMblii 10 opMyIie
T =Ton t7T,
1] swl 3d. (3.164)
Towz

- KPYTAIIMHA MOMEHT, BOCIIPHHUMAEMBIN MONEPEYHON PaCTAHYTOH apMaTypOl, paclonoKeHHOH y OHOW U3 TpaHel MIMPUHON A B IpeJesax
[POCTPAHCTBEHHOI'O CEYEHMS, PaBHbIH

T.sw? = U=9qsw252cb.

(3.165)
Tia N N y y Ny y y - §
- KPYTSIIHHA MOMEHT, BOCIIPUHUMAEMBIi MPOI0ILHON apMaTypOi, PACIIONIOKEHHON Y OHOM M3 TpaHel IHUPUHON ** , paBHBIN
B i
Ta= 03K 4,55
c (3.166)

B dpopmynax (3.165) u (3.166):



€. JUINHA TPOCKINA CXKATOM CTOPOHBI MPOCTPAHCTBEHHOI'O CCUCHUS Ha MPOOOJIBHYIO OCh DJIEMCHTA

k
52 i —
b+ (3.167)
_ o Asna
a2 -
W (3.168)
ﬂ.swz Sy . o
u - IUTOIIA/b CEYEHHsT OHOTO TIOMEPETHOTO CTEPKHS y TPAHY IIMPHHOHA * ¥ IIar STHX cTepKHeil;
Asa " " . . . .
- IUIOMA/b CEYEHHs TIPOJIONBHOM PACTAHYTOH apMaTyphI, PacTIONOKEHHOH Y OJIHOH M3 TpaHel IHpHHOMH **
R.A 2 I
3naverme 5 524 B opumyre (3.166) npuHMMaeTes He Gojlee 3HAUCHNS Dsw2 , 4 3HAYEHHE Dau2 dbopmyrne (3.165) npunuMaercs He Gonee
L3R, A4 1k
sHauenns S5 2 .

&

Kpyrsiumii MmoMeHT T U TIONEPEYHYIO CHITY
MPOEKIMU = BIOIb MPOJOIBHON OCH IEMEHTA.

B ycrnoBud (3.163) ompemensioT B HOpMaJbHOM CEUSHHH, PACIIONIOKEHHOM B CEpEAWHE JUTHHBI

Pacuer B o0IeM ciTydae IPOH3BONAT VIS TMPOCTPAHCTBEHHBIX CEUCHHIA C PAa3TMYHBIMH 3HAYCHHAMH © | IPHHUMAEMBIMH He Gojee Zh+h U He
Gonee
3nauenne T B popmynax (3.165) u (3.166) KomycKaeTcs ompenesaTh o GopMyiIe
o= R AA(2h+ k)

@

Y4ETOM 3HaYeHUI &, MPUHATHIX corjacHo 1.3.32, a ycuiue T MIPUHUMAETCS MaKCUMAaJIbHBIM Ha PACCMAaTPUBAEMOM Y4acTKe.

R.A
sy Ig'ﬂ’”z; onpenensoTes cornacho 1m.3.31 ¢

C BBIIIOJIHEHUEM YKa3aHHBIX OFpaHI/I‘IeHI/Iﬁ 0 y4€Ty BCJIUYUH Ipu 3TOM BCJIUYUHBI

TIpu HCTIONB30BAHMH 3HAYeHHA © | cooTBeTCTBYIOMEero dopmyre (3.169), sHaueHHe L —— bopmymam:
npn FsAs2 2 2 uh Ty = 18q 5ok {28, |
RAr<2 h<3R A, 07
npn ¥ 5 F a2 = 250150 ;
oo 2452 > 3R A Ty =188, 40,158,

IIpumepsb! pacyera

[pumep 38./laHo: puresnp MepeKpbITHSI TOPLEBOH pamMbl MHOTOSTaKHOTO MPOMBIIUICHHOTO 3/IaHMs, HATPY>KEHHBIH PaBHOMEPHO paclpeleeHHON

Harpy3Kou 4 =154,4 xH/M 1 paBHOMEPHO pacClpeAeIeHHbIMU KPYTAIMMHA MOMEHTaAMHU £=34,28 kH'M/M; monepedHoe ceueHne pUrelis y Omophl - CM.
4yept.3.43, a; dmropa KPYTAIIMX MOMEHTOB OT BEPTHKAIBHBIX HArpy30K - cM. 4epr.3.43, 0; Smiopbl M3rHOArONIMX MOMEHTOB M MOMEPEYHBIX CHI OT
HEBBITOIHEHIIIEH A OMOPHOTO CeYeHHss KOMOMHAIIMM BEPTHKAJIBHBIX HATPY30K W BETPOBOW HAarpy3KkH - cM. 4epT.3.43, B U T; dMIOpa U3rHOArOIINX

MOMEHTOB OT HEBBITOIHEHIIIEH /ISl IPOJIETHOTO CEYCHUsI KOMOWHAIIMY BEPTHKATIBHBIX HArPYy30K - cM. 4ept.3.43, x; 6eTon kiacca B25 ( b =14,5 MIla,

i I
B 1,05 MITa), npononsras 1 nonepeunas apmarypa kracca A400 (© % =355 MITa, " =285 MITa).
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Yepr.3.43. K nmpumepy pacueta 38

Tp€6y€TCH TNPOBEPUTH TPOYHOCTH DJIEMEHTA Ha HeﬁCTBHe KpyTALUX U I/I3FI/I6aIOIHI/IX MOMCHTOB, a TAaK)XXC Ha COBMCCTHOC I[eﬁ(}TBHe KpyTAIuXx
MOMCHTOB U ITIONEPEYHBIX CUJL.

Pacuer. PaccMaTpuBaeM ceueHue Kak IPsMOYrOJIbHOE, HE YUUTBIBast "B 3anac” MOJIKY purens. Pa3Mepbl 3TOro ceueHus IPUHUMAaeM PaBHBIMU & =300

MM, % =800 mm.

Pacuets! mpousBoanm coriacuo mi.3.77-3.80.

[IpoBepsiem ycnoue (3.152) Ha AelicTBHE MaKCUMAJIBHOTO KPYTALIEr0 MOMEHTa T =84 xkH-m.
2 1. 2002 =00 = 108 -
01Rb% = 011453007 800 =104410° =1044 . ST=84

T.€. YCIIOBUE BBIIOJIHACTCS.

ITpoBepuM MPOYHOCTH MPOCTPAHCTBEHHOT'O CEUYEHHUS CO CKATOM CTOPOHOW MO HWKHEH IPaHH, PACIIONIOKEHHOW Yy OIIOPHOTO CEYEHHs], Ha COBMECTHOE
NEWCTBUE KPYTAIIMX M H3rUOAI0MINX MOMEHTOB U3 ycioBus (3.153).

OmnpenensieM cornacHo 11.3.19 npenenbHbId U3ruOaroUii MOMEHT.

A 2 A 4 ‘ k
Vs uepr.3.43, a naxomn: ~ 5 =2413 mv© (39 32), Pl —1388 wm ™ (2 20 + 259 22), @ =68 wm; "0 =800-60=740 mwt. U3 opmyet (3.16)
HMEECM

__RoAy R Ay 355(2413-1388)
Ryh 14,5+ 300 " < Eghp =0,531:720 = 3823
MM M

M.

Torma

My = Rybx(hg - 0.55)+ R, A} (hy —a') = 14,5-300-83,6(740- 0,5-83,6) +



+355-1388(740 - 68) = 585-10°

Tq

OmnpenenuM mpenenbHbINH KPYTAIIUA MOMEHT

i)
l'opr3oHTaIBHBIE TONIEPEYHBIE CTEPXKHU corylacHo 4ept.3.43, a i 14 w marom ™ =100 mm. Torza

Rodd _ 285154 _ o0
100

W H/vm

ol =

o =2 =% s
2h+b 20800 +300 |

Mockonsky R, Aq =355 2413 = 856620H > 2g b =2 435 300 = 263400 T

H, 3Hauenme ompenensieMm mo Gopmyre (3.160)

Ty = 18 u1bh, 20, =18:439-300°800./2' 0,158 =106,6 10° _  _105.6

kHM,

a MOMCHTbI M nu T OonpeacisicM I1pu

My
[12 0,4 ]cn—[lz 0,4 "”]\F [12 04ﬂ]300 2 g3
0,158 L =0923
g 0,923 154,4.0,923
M=M, -0, cl2+—=430-460——+ > — = 2942
T.C. 8 2 kH-Mm.
T=T, ! 5—84 343%—532

kH-Mm.

IIpoBepsiem ycnoue (3.153):

2 2
T 1_[M£] =106,6,’1—[%] =921
0 kH-M > T =682 kH

T.€. IPOYHOCTh HAa COBMECTHOE JICHCTBHE H3rMOAIOIIMX U KPYTALMX MOMEHTOB Y OIOpPBI 0OecIeueHa.

[IpoBepsieM POYHOCTH MPOCTPAHCTBEHHOI'O CEYEHHsI CO CXKATOW CTOPOHOH MO OOKOBOW I'paHHM HAa COBMECTHOE NIEHCTBHE KPYTSAIIUX MOMEHTOB H
MOTIEPEYHBIX CHJI, pacmoiaras 3T0 cedeHue y omopsl. [IpenBapurensHo mpoBepuMm ycnoBue (3.162), mpuHuMAs, COTJIACHO BBIYMCICHHOMY BBILIE,

T Fabh
01 —104,4 kH-m #1 BoramCIB 13 yonoBHS (3.43) it =0,3 %" =0,3-14,5:300-740=965700 H =965,7 kH.

T, g =2h+h=2300+300=1400 _

3HayeHUs Onpeaciii€M B CCUCHNN HAa paCcCTOIHUN MM ]'?4 M OT OIIOPHI, T.€.

T=T, —ta=84-34314=36
kH'm
0= Qo —qu=460-1544-14 =2438

Torma



2438
Ty [1 - ﬁ] = 104,4[1 - 955’?] =
Cloy , i 2T =360 g

T.¢. ycnoBue (3.162) BBITOTHEHO.

2
U3 4ept.3.43, a Hax0AUM ﬂ.sz =804+314+380=1498 mm (;Zj 32+ i 20 + el 22).

Fawd = ol =433 Him

Ilar n JUaMCTP BEPTUKAJIBHBIX XOMYTOB TOT 7K€, UTO IS TOPU30HTAJIbHBIX CTGp)KHCﬁ, MO3TOMY M.

F.oA 2 h I
Tockombiy * 3752 2355.1498=531790 H < “ w2 _5.439.800=702400 H, suaverme *U passo

R.A 531790 439
Ty = 185k, |mss2952 _q 8300500, (221000 g6 4108
2b+h 2300 +800 Hoame = 1764 s

¢ th

OrmpenesnsieM coriacHo 11.3.31 3HaueHue U 3HaYCHHE KaK IpaByIo 4acTh ycinoBus (3.44).

My =15Rybhg =15105-300-740% =2587-10°

Tow = 20502 = 2'439=878

Ipu 1BYXBETBEBBIX XOMYTaxX

& sw R

- = 278752
Ryk 105300

c g1 =100

OmnpenenuM HEBBITOAHEWIIEE 3HAUYCHUE cornacHo 1.3.32, mpuHHUMas

A 1B
L b | 28700
075q ., @ 10,75 878+100
MM.

C ]
[Ipunumas 0-c =584 mm <2 a , IMEEM

kH/m. Tlockombky
3Hauenne © paBHO

A6
0y =M 40754, - % +0.75: 878" 534 = 827550
- H;

U=y e/ 2=460-100- 058472 =430,3 -

>

T =T, —tc/2=584-343 058472 ="74,0 o

[Iposepsiem ycnoue (3.163)

4303
TD[I— E] = 1?6,4[1— ﬁ] =90,
& : i T =74 i

T.€. IPOYHOCTH IPU COBMECTHOM IeNUCTBHH 1/13r1/16a}0u11/1x MOMEHTOB U NMOMEPEYHBIX CUJT obecreueHa.

Kak BugHo u3 uept. 3.43, 6 u 1, B HOPMAJILHOM CEYEHHH C HaWOOJBIIUM MPOJETHHIM H3rHOAIONIMM MOMEHTOM MMEET MECTO KPYTSALIMHA MOMEHT,
MO3TOMY CJIEIYeT MPOBEPUTH MPOCTPAHCTBEHHOE CEUECHHE, CEPEANHA MPOSKIUH KOTOPOrO Pacloiaraercs B 3TOM HOPMAaJIbHOM CEYEHHH, Ha Jie NCTBHE
T=842’?1 2,45 _20
a

2,45

MOMEHTOB M:321 kHM u kH-m.



ITpu 3TOM pacTsHyTas CTOPOHA MPOCTPAHCTBEHHOT'O CEYCHHS PACIIONAraeTCs 10 HWKHE TpaHu.

OmnpenenuM MpefeNbHbIA H3rHOAIOMNI MOMEHT iy Jli 3TOM YacTu pureis CpeJHUN BEpXHUI CTEpKEHb i 32 obopBaH, U IOATOMY COTJIACHO

¢ 2 ] 2
4epr.3.43, a umeeM At 1609 o 2932y @ =60 v; At 1388 o @920 + 29 22y @ —68 i A0 _g00-68-732 .

Beicora cxxaToit 30HbI paBHa
_ RAy - R Ay _3551388-1609)
Ryh 14,5500

CJIeZIOBaTEIIbHO, 3HAUCHHUE o ompenelsieM o ¢popmyse (3.19):

&
My = oAy —a') =355-1388(732-60) = 3311°10° —3311

I'opuzoHTaNBHBIE TONIEPEYHBIE CTEPKHU i 14 B oTO# acTH puresist uMeroT mar P =200 MM; oTcro/Ia

FopA -

H H/vm.

s =3551388 =492740 H > 2g b = 20 218,5 300 = 151700 H,

INockonbky

T
3Havenme ~ U omnpexensieM 1o Gopmyse (3.160):

To =184, bk 28] =18'219,5:300°800,[2 0158 = 533:10° -s533

[posepsiem ycnoue (3.153)

T.€. IPOYHOCTH 3TOI'0 CEYCHUSA obecricueHa.

PACYET XENE3OBETOHHbIX 3JIEMEHTOB HA MECTHOE JEACTBUE HAIPY30K
PACYET HA MECTHOE C)KATHE

3.81. Pacuer sneMeHTOB Ha MECTHOE C)KaTHe (CMSTHE) IPH OTCYTCTBUHM KOCBEHHOM apMaTyphl IPOU3BOAAT U3 YCIOBHS

Niwy REJ,I-:--: ﬂEJ,Ioc (3.170)

rae N - MECTHAas CKUMAIOIIast CUJIa OT BHEIIHEH Harpysku;

A{J,.!'oc - IUIOMIA/Ib TIPHIIOKEHUSI COKUMATOILEH CHITBI (TIOMAAb CMATHS);

L K03 PUIUEHT, TPUHIUMAEMBIH PABHBIM:

IIPY PaBHOMEPHO pacIpe/IelIeHHOH MECTHOW HarpysKe 1o Ionaau cmatus - 1,0;

MIPY HEPABHOMEPHO PACIIPEICIICHHON MECTHOM HArpy3Ke MO MU0 CMATHS (IO KOHIIaMu OalioK, IPOrOHOB, mepeMbruek u T.1.) - 0,75;



R-EJ,IG-:

- paCuCTHOC COIPOTUBJICHUEC OCeTOHA CYKATHIO Ipu MECTHOM HeﬁCTBHH Harpys3ku, onpeaciisieMoc 1no Cl)OpMyJIe

rae
B, Ay
S .
h, loe . (3.172)

HO He MeHee 2,5 u He menee 1,0;

A e

- MaKCHUMaJIbHasl paCc4€THas IUI0Ia/lb, YCTaHaBJIMBacMasd 110 CICAYIOIINM IIpaBUIaM:

-AEJ,IG-: - -Ab,max

- HECHTPBI TSKECTU rmomaz[efz’l COBIIAJIAKOT,

‘Af) -AEJ,IG-:

- I'paHULbI pacqerHoﬁ miomaanu ? OTCTOAT OT Ka)KZ[Oﬁ CTOPOHBI IUIOLIAAN

3THX CTOPOH (4ept.3.44);

Ha PacCTOSHUH, PAaBHOM COOTBETCTBYIOIIEMY pa3Mepy

- [IPU HAJIMYUU HECKOJIBKUX Harpy30K pacueTHbIE IUIOMAAN OrpaHUYMBAIOTCS JIMHUSAMH, IIPOXOIAIIUME Yepe3 CepeIuHy pacCTOSHUM MeXy TOUKaMu
TIPUIIOKEHHUS IByX COCEHHUX HArpy3ok (4epr.3.44, x).
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UYept.3.44. Cxema aj1si pacueTa JIEMEHTOB Ha MECTHOE CKaTUe MIPU PacloIOKeHUH MECTHON Harpy3Ku

a - BJIJIM OT KPaeB 3JIeMEHTa; O - 110 Beel IIMPUHE IEMEHTA; B - y Kpas (TOpIia) 3JeMEeHTa 110 BCEil ero LIMPHHE; I - Y yria 3J1eMEeHTa;
Il - y OJTHOT'O Kpasi JIEMEHTA; € - BOJIM3U OJIHOTO Kpas 3JIEMEHTA; 3K - IPH HAJIMYMU HECKOJIBKUX Harpy30K

-AEJ,I-:--:

1 - sneMeHT, Ha KOTOPBIN NEUCTBYET MECTHAs HArpy3Ka; 2 - IUIOMIAb CMSTHS ;
3 - MaKCUMaJIbHasl pacueTHas IUIOIIA b -Ab,ma:: ; 4 - LIEHTP TSDKECTH IUIoLIaiel Abio': u -Ab,ma:: ;
5 - MMHHMaJIbHAst 30HA APMHUPOBAHUSL CETKAMHU, IIPH KOTOPOil KOCBEHHOE apMHUPOBAaHUE YUUTHIBACTCS B pacyeTe

ITpumeuanue. TIpu MecTHOH Harpyske oT 0ajoK, IPOrOHOB M JPYTHX 3JIEMEHTOB, pabOTalOIMX Ha M3ru0, yUMThIBaeMasi B pacdyeTe IIIyOHHa OIOpbI

-AEJ,I-:--: " -Ab,max

IIpU OTIpETCTICHUN npuHuMaeTcs He 6onee 20 cM.

3.82. Pacuer 3neMeHTOB Ha MECTHOE C)KaTHe NPU HATMUMH KOCBEHHON apMaTyphbl B BUJIE CBAPHBIX CETOK MPOM3BOIAT U3 YCIOBHS

N 2w By oAb Joc (3.173)

I
e b3, log

dbopmyrne

- IPUBEICHHOE C YYETOM KOCBEHHOH apMaTypbl B 30HE MECTHOI'O CXKATHsl PacYeTHOE CONMPOTHBICHHE OETOHA CHKATHIO, ONPEeIIeMoe 10



R.EJ.S,EG-: = REJ,FG-: + 2@5,1}' RS,J}'ﬁLSv‘T , (3.174)

31ech:

(3.175)

‘Ab,fﬂc ’g'f - IUIoaZb, 3aKJIOYCHHAass BHYTPHU KOHTYpa CETOK KOCBCHHOI'O apMHUpPOBaHMA, CUHTas IO HUX KpaﬁHHM CTCPXXHAM W IIpUHHUMacMas B

A o

dbopmyne (3.175) He Gonee ;

R

s Ppacd€THOE COINPOTUBJICHUC PACTSXKCHUIO KOCBEHHOI apMartypbl;

s 5 xosuIIEHT apMUPOBAHHS, OIPeIeIAeMbIH 10 ¢dopmye
~ npdod, + Ay ﬂsyi’y
Faw = A, g
doc &f ; (3.176)

My ﬂ.sx x o . o x.

, , - YHCIIO CTep)KHEH, TUIOIIaAb CeUSHNS U JUTNHA CTEPIKHsI, CUUTasi B OCSIX KpaliHUX CTepiKHEH, B HalpaBJIeHUH ** ;
ay, A

FTF Y 1o xe, B HanpaBieHun J ;

=

- 1ar C€TOK KOCBEHHOI'O apMUPOBaHUs.

3Ha4yeHus buloc , -’qb,!oc , ¥ u N MPUHUMAIOT corjlacHo 1.3.81.
3HaueHUs] MECTHON CXKMMAIOILIEH CHJIbI, BOCIIPHHIMAEMOH DJIEMEHTOM C KOCBEHHBIM apMHpOBaHHEM (TIpaBasi 4acThb ycioBus 3.173), mpuHUMAIOT He

60J'ICC YABOCHHOI'O 3HAYCHUSA MECTHOI cmnMa}omeﬁ CUJIbl, BOCIIPUHHUMAEMOI'O 3J'I€M6HTOM* 663 KOCBEHHOI'0O apMUPOBaHUA (npaBaﬂ YJacTb YCJIOBUSA
3.170).

CeTKu KOCBEHHOI'O apMHUPOBAHMS PACIIONAraoTcs B IpeJiesiaX PacueTHON IUIoa i -Ab,ma:: . IIpu aTOM 111 cxeM uept.3.44 B U I' CETKU KOCBEHHOT'O
apMHMPOBAHUS PACIOararoTcs 110 IO C pasMepaMH B Ka)K0M HAIPaBJIeHUH HE MEHEE CyMMBI JIBYX B3aUMHO IIEPIEHINKYISIPHBIX CTOPOH.

-AEJ,IG-: " Ab,!oc,ef He

Ecnu rpy3oBast miomans pacronaraercs y kpas dieMenta (cM. 4epr.3.44, 0-;, k), IpH ONpeeieHHH 3HAYCHUIA
YUHTBIBAETCA IUIOLIA/Ib, 3aHATAs 3aLIUTHBIM ClI0eM OeTOHA JUIS KpalHUX CTEPXKHEH CETOK.

ITo riyOuHe ceTKu pacronararoTcs:

- IIpH TOJIILIMHE 3JIeMeHTa (osiee yIBOSHHOr0 OOJIbLIETro pa3Mepa IPy30BOil INIOLIAAH - B IpeJieaX YABOSHHOIO pa3Mepa I'py30BOil ILIOIaIH;
- IIPH TOJIILIMHE 3JIEMEHTa MEHee YIBOSHHOT0 OOJIbLIETr0 pa3Mepa rpy30BOil IUIONIAM - B IIpeJieIaX TONIIMHBI SJIEMEHTA.

- CETKHU KOCBEHHOT'O apMHUPOBAHUS IOJDKHBI OTBEYaTh KOHCTPYKTUBHBIM TPEOOBAHUAM, IIPUBEACHHBIM B 11.5.27.

IIpumepsb! pacyera

IMpumep 39./lano: cranpHas cToiika, onupaeMas Ha GYHIAMEHT U [IEHTPATIBHO HATPYXKEHHAs! CUIION N =1000 xH (uepr.3.45); dynnament u3 6erona

F
xracca B10 (© 2 =6,0 MITa).



|
| |
= 100x7=700

2001 300 12001

Yepr.3.45. K npumepy pacuera 39

TpebyeTcs NPOBEPUTH MPOYHOCTH OETOHA MOJ| CTOWKOH Ha MECTHOE CXKaTHE.

Pacuet npoussonum B coorBercTBuu ¢ ni.3.81 u 3.82.

A e

b 2
bl =200-2+200=600 mm; f:'z =200-2+300=700 mm; -Ab,max 1+2 =600-700=420000 MM

{a
Pacuetnyro miomanp ompenenuM B cooTBeTcTBUM C uepT.3.44, e. CormacHo uept.3.45, umeem T =200 MM 1=300 MM;

2
[Inomane cMATHS paBHA -’qb,!oc =300-200=60000 Mmm

'

Koadpdurment paBeH
A

Eh =|:|,8 E:I’—m = |:|,8 M = 2,12
Ap 100 \ 60000

= = o i
Torma ~ Bedoe ~ PBEE_y 156 0-12.72 MTa.

W

[Iposepsiem ycnoue (3.170), npunumas * =1,0 kak mpu paBHOMEPHOM pacHpeAeICHUN MECTHOH HArPYy3Ku:

VR fogAp foe = 1712,72- 60000 =763200H = 7632 SV =1000

el
T.e. IPOYHOCTH GETOHA Ha MECTHOE CKaThe He oOecredeHa, M MO3TOMY HeOOX0AUMO NPUMEHHTh KOCBEHHOE apMHpoBaHUe. [IpuHUMaeM KOCBEHHOE

apMHpOBaHKE B BUJE CETOK U3 apMarypsl kinacca B500 guamerpom 4 mum c staeiikamu 100x100 MM 1 miaromM mo Beicote =100 mm (~ =W =415 MlIla).

#H
IIpoBepseM TPOYHOCTH cornacHo m.3.82. OmpeenseM kKod(QHUIHEHT KOCBEHHOT0 apMUpOBaHus 1o dopmyine (3.176). U3 uepr.3.45 umeem: ~ * =8,

! M ! A, =4 2 2
Y600 mm; P =7 P =700 wmm: T F@ e’ (K ay: A Joc o _600x700=420000 v - Tora



_ gl Ty Agly 81261600 +712,6-700

= 0,00291
Ay tocof S 420000100

B

Koadpdumment @‘SV"}' paBeH

A toc,er _ [420000 oes
Ap loe s0000

REJ.::, ioe

[IpuBeieHHOE pacyeTHOE CONPOTUBIICHUE OETOHA onpeeisieM o Gopmyie (3.174)

Rysjoc = Rojoc *+ 205 3 Ro b5,y = 1272+ 2 2,65-415:0,00291=19,12

a.

[posepsiem ycnore (3.173)

W oo b joe = 1,0°19,12- 60000 = 1147200 H = 1147 .2 - A =1000
i ? K

kH, T.e. mpouHOCTE OGeToHa obecrieueHa.

Cerku ycraHaBiuBaeM Ha riryouny 2-300=600 mm.

PACYET 3JIEMEHTOB HA NMPOAOABJINBAHUE

O0mme MoJI0KEeHUs

3.83. PacueT Ha mpojaBIMBaHUE SJIEMEHTOB NPOHM3BOST JUIS IUIOCKUX JKeIe300€TOHHBIX 3JIEMEHTOB (IUIMT) IPU AEHCTBHM Ha HUX (HOPMAJIBHO K
TUTOCKOCTH 3JIEMEHTA) MECTHBIX KOHIIEHTPHPOBAHHO MPUIIOKEHHBIX YCHIMH - COCPEIOTOYCHHOM CHIIBI M M3THOAOIIero MOMEHTa.

HpI/I pacueTe Ha NpoAaBJIMBaAaHUE paCCMATPUBAIOT PACUETHOE IONEPEUHOE CCUCHHUE, PACIIOIOKEHHOC BOKPYI 30HBI NEpeaavn yCI/IJ'II/If;I Ha 3JIEMCHT Ha
hpl2 y y y
pacCTossHun HOPMAJIBHO K €ro NIpOAOJIBHOU OCH, IO MNOBEPXHOCTHU KOTOPOro ACHUCTBYIOT KacCaTCJIbHBIE YCWJIUA OT COCPEAOTOYCHHOU CUJIIBI U
1/13r1/16a10mer0 MOMCHTA.

,Z[eﬁcmy[ou.me KacaTeJIbHbIE YCWJIMUA IIO IUIOLIAAXW PACYETHOI'O ITOIEPEYHOro CEYCHUS IOJIKHBI OBITh BOCHPHUHATHI 0OeTOHOM C COIIPOTUBJICHUEM

Ry By 2

0eTOHa PACTHKEHUIO U PacIOI0KEHHOH 110 00€ CTOPOHBI OT PacUETHOrO IMONEPEYHOr0 CEYEHHUS Ha PacCTOSIHUN HONEPEYHOI apMaTypoii ¢

COMPOTUBIIEHUEM HONEPEYHON aPMATYpPhl PACTSHKEHHIO =1

PacyeTHbIi KOHTYp MONEPEYHOr0 CEYCHHs] NMPUHHMAIOT: NPU DACHONOKCHHH IUIOMAAKK [epefayd HArpy3Kd BHYTPH IUIOCKOrO JJIEMEHTa -
3aMKHYTBIM U PACIOJI0KSHHBIM BOKPYT IUIOLIAKH ITepeaadn Harpy3ku (uept.3.46, a), IpH PacoNoKeHNH IUIOLIAAKH IepeIadl Harpy3Kku y CBOOOIHOr0
Kpast WM yriia IJIOCKOrO JJIEMEHTa B BHJE ABYX BaPUAHTOB: 3aMKHYTBHIM M PACIIOTOXSHHBIM BOKPYI IUIOLIAJKHU IEpeIadl HArpy3KH, U HE3aMKH YThIM,
CIISIYIOIIUM OT Kpas IUIOCKOro sjaeMeHra (uepT.3.46, O, B), B 3TOM cCilydae YYMTHIBAIOT HAMMEHBILYIO HECYIIYI0 CIIOCOOHOCTh U3 JIByX BapHaHTOB
PACIIONIOKEHHUS PACUETHOTO KOHTYPA TMOIEPEYHOTO CEUCHHS.



w‘-«:[ 1>«:
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4 b { Y Y

Yepr. 3.46. CxeMa pacueTHBIX KOHTYPOB MONEPEYHOr0 CEUEHUS! PU MPOJABIHBAHHN:
a - IJIOMIA KA MPHIIOKEHHS Harpy3KK BHYTPH IIIOCKOT'O 2JI€MEHTa: O, B - TO XK€, Y Kpas IUIOCKOI0 JIEMEHTa;
1 - miomans NpUIIOKEHUS HArPy3KH; 2 - PaCYETHBII KOHTYP MONEPEUHOro CeYeHHUs; 2’ - BTOPOH BApUAHT PACHONIOKEHHS PACUETHOTO KOHTYpA; 3 - LICHTP

TSXKECTHU PAaCYE€THOI'O KOHTYpa (MeCTO nepeceyeHus ocei 1 )4 1 ), 4- LEHTP TAXKECTHU IUIOIIAAKU TPUIIOXKEHUS HArPY3KU (MCCTO TnepeceucHust oceit

v 17 ¥ ); 5 - rpanuna (Kpai) mIoCKOro JIeMEeHTA.

HpI/I JICCTBUM MOMEHTa foc B MECTC HPUIOKCHUA COCpCZ[OTO'—IeHHOfI Harpy3ku IIOJIOBUHY S3TOro MOMEHTA Y4YWUTBIBAIOT IIpU pPACUETE Ha

MIPOJABIMBAHKE, & APYryIO MOJOBUHY YYHMTBIBAIOT MPH pacdeTe MO HOPMAaIbHBIM CEUEHMSM IMIMPUHOMN, BKIIOYAIOIIEH IIMPHHY IUIOMAAKU Meperadn
Harpy3Ku 1 BBICOTY CEUEHHs IJIOCKOr0 3JIEMEHTa CTOPOHBI OT IIOLIAIKH Mepeady Harpy3Ku.

le/l ﬂeﬁCTBHH COCPEAOTOYEHHBIX MOMEHTOB U CUJIBL B YCIIOBUAX MPOYHOCTU COOTHOLICHUE MEXKIY ﬂCﬁCTByIOUlHMH COCPEAOTOYCHHBIMHU MOMEHTaAMHN

M it

M , YUUTBIBAIOIIUMU* [IPU NPOJABIMBAHUHM, Y IPEIEIbHBIMU NPUHUMAIOT He 00Jee COOTHOLICHUS MEXIY ACHCTBYIOIMM COCPEA0TOYEHHBIM

F
yCcuiueM F " NpeacIbHbIM ult .

Pacuer Ha npogaBJIMBaHMe 3JIeMEHTOB 0e3 NoNepeYHoii apMaTyphl

3.84. Pacuer a1eMeHTOB 0e3 MOMepeyHOi apMaTyphl Ha MPOIABIMBaHKE MIPU ISHCTBUHM COCPEAOTOYCHHOM CHIIBI TPOU3BOIAT U3 YCIOBHS

F 2 Rbfu.;ﬂn’ (3.177)

rae £ COCPEIOTOYCHHAS CHIa OT BHEIIHEH Harpy3KH;

B _ nepumerp KOHTypa pAac4eTHOro TMOMEPEYHOTO CEUEHHS, PACIIONOKEHHOTO HA DACCTOSHHH - hﬂ OT TpaHUIBl IUIOMAJKH OHMHPAHHS

COCPEIOTOUEHHOMN CHITBI F (aept.3.47);

0. pabouasi BEICOTa 3JIEMEHTa, paBHAs cpeaHeapUPMETHICCKOMY 3HAYSHHIO pab04YUM BbICOTaM* JUIsl IPOJIOJILHOI apMaTyphl B HAIPABICHUAX OCeit

x Y

u
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o2 F+ h./2

N3

Yepr.3.47. CxeMa 1y pacuera xesie300eTOHHBIX JIEMEHTOB 03 NONepeyHoit apMaTypsl Ha MPO/IaBIMBaHUE

1- PaCUCTHOE IONEPEYHOEC CCUCHUE, 2 - KOHTYP pacH€THOI'O ITOIEPEYHOr0 CCUCHUS; 3- KOHTYp IUIOIIAZIK! MPUIIOKEHU HAIPY3KH.

axb u=2a+h+2hy)

[Tpm pazmepax mpsAMOYroNnbHOH IUIOIAAKH OTUPaHUs

HpI/I PacCIoIOKEHUN TUIOLIAIKU ONMPAHUS BOJIM3U CBO6OZ[HOFO Kpasl IUIMThI ITIOMUMO YKa3aHHOI'0O pacyueTa (CCJ’H/I IIpU 5TOM KOHTYp IOIIEPEUYHOI'0O
CCUCHU HE BBIXOOUT 3a CBOGOI[HHﬁ Kpaﬁ HJ'II/ITLI) H€06XO,I[I/IMO TMPOBEPUTH NPOYHOCTH HEZAMKHYTOI'O PaCU4€THOI'O IMONEPEYHOIO CEYCHUA (CM. ‘IepT.3.46,
B) Ha JIeliCTBUE BHCELICHTPEHHO HpHHO)KeHHOﬁ cocpenoroqem-loﬁ CHJIBI OTHOCUTEJIBHO LNEHTPA TSHKECTU KOHTYpa PaCYE€THOI'O CEUCHUS U3 YCIIOBU s

¢ Pt
"1 e
ity
w I (3.178)
B _ ju1MHa KOHTYpa HE3aAMKHYTOTO PACUETHOrO CEYCHHSI, paBHas
= +
u=2ly+i, (3.179)
I MOMEHT MHEPLIMU KOHTYpa PacyeTHOI'O CEYEHUs], PaBHBII
3 ( + )2 +
DAL+ L P,
3
3 L : (3.180)
“a PacCTOSIHKE OT LICHTPA TSHKECTH KOHTYPA PACYETHOTO CEUCHHSI JI0 MPOBEPSAEMOro BOJIOKHA, PABHOE
I (2, + L, )
i - U1 BOJIOKHA y CBO60,HHOFO Kpaf{ TIJIMTBI,
L
.,}? S ——
Id

- JUIsL BOJIOKHA Y TPOTUBOIIOJIOKHOI'O Kpas IUIUTHI;



& . "
0 - OKCHCHTPUCUTET COCPEAOTOUCHHOU CHUJIBI OTHOCUTEIIBbHO LICHTPA TSKECTHU KOHTYPA paCuU€THOr0 CCUCHUA, paBHbIN

_LlEr )

0
U : (3.181)

€0

X .
0 - paCCTOSIHUE TOYKU NPUIIOKEHUA COCPEAOTOUCHHOU CHUIIBI OT CBO60Z[HOF0 Kpast IUIUTBI;

L, L L

¥ u ¥ - pasmeps! KOHTYpa PACYETHOrO MONEPEUHOrO CEUSHHs, + - pasMep, HapayUIeNbHbIi CBOGOIHOMY KPAIO [ITHTHL

COCpeZ[OTO‘lCHHaSI culia F NPUHUMACTCA 3a BBIYCTOM HArpy30K, IMPUIOKCHHBIX K HpOTHBOHOHO)KHOﬁ TpaHu IUIMTBI B HOpe€aeciax mjiomaau ¢

#

pa3smMepaMi, MPEBbIMIAIOIINUMUA pa3MEPLI INIOMIAAKU OIIMPAaHUsA Ha BO BCEX HAITpaBJICHUAX.

3.85. Pacuer aneMeHTOB 0Oe3 IorepeyHoi apMaTypsl Ha IIPO/IaBIMBAHKE IIPH COBMECTHOM JIEHCTBUH COCPEOTOUSHHBIX CHJI M M3TMOAIOIIEr0 MOMEHTa
TIPOU3BOMAT U3 YCIOBHS

FoM
—+— 5 Ay
U Wy ; (3.182)
¥
I'Jle OTHOILEHHE b NpUHUMAETCS He 6oree Pl ;
W
- MOMCHT COHpOTI/IBJTCHI/IH KOHTypa pact{eTHoro Honepeql—[oro CCUCHUA,
]
F , W o cM. 11.3.84.
log .

Cocpel0TOYEeHHBIIf MOMEHT M , yUUTbIBaeMblii B ycnoBuH (3.182), paBeH MOJIOBUHE COCPEIOTOUCHHOIO MOMEHTA OT BHEIIHEH Harpy3ku

Jog

B sxene306eToHHOM Kapkace 3/1aHus € INTOCKUMU IIEPEKPBITUAMHA MOMEHT PpaB€H CyMMapHOMY I/ISFI/I63.}OH.[€My MOMEHTY B CEUCHUAX BerHeﬁ

U HWOKHEH KOJIOHH, IPUMBIKAIOMINX K IIEPEKPLITHIO B pacCMaTpUBAEMOM Y3JIC, a CHUJIa F HaripaBJICHa CHU3Y BBEpPX.

I1pu pacrono)keHuy IUIOMAAKH ONUPaHUs BOIM3M CBOOOAHOIO Kpasi IUIMTHI, KOT/IAa COCPEIOTOUCHHAs CUJla MIPUIIOYKEHa BHELIGHTPEHHO OTHOCHTEIBHO

KOHTYpa HE3aMKHYTOIO PacdyeTHOTO NOIEPEYHOro CEYEHUs, K MOMEHTY M B ycinoBud (3.182) cnemyer m06aBisITh (CO CBOMM 3HAKOM) MOMEHT OT

£n €0

BHEIIEHTPEHHOT'O IIPUIIOKEHHS COCPEIOTOUCHHON CHIIBI, PAaBHBIN , Tae - cM. popmyny (3.181).

W

[Tpu npsAMOYroNIbHOM IJIOLIAAKE ONMUPAHUS U 3AMKHYTOM KOHTYPE PacueTHOr'0 IONEePEYHOro CeYeHHs 3HaYCHHE onpezessor 1o Gopmyie

W, =la+ig) %+b+hﬂ]
; (3.183)

rac e u E:l - pasMEpPhI IJIOINAAKN ONMUPAHUA COOTBETCTBEHHO B HAIIPABJIICHUU ﬂeﬁCTBHﬂ MOMEHTA U B HAIIPABJICHUHU, HOPMAJIbHOM ,HeﬁCTBPIIO MOMCHTA.

Wy Wy =Ily 1,7

[Ipu HE3aMKHYTOM KOHTYpE PacueTHOrO MOMEPEYHOro ceueHus (cM. uepT.3.46, B) 3HaUCHHUE MPUHUMAETCS PAaBHBIM ,
cM. 1.3.84.

M

Ipu neiicTBUM 1OOGABOYHOrO MOMEHTA Y oB HaTpaBJIEHNH, HOPMAJIbHOM HAaIIPaBJICHUIO JEHCTBUS MOMEHTa M , JleBas yactp ycnosus (3.182)

My

Wa. J, 29 M

YBCIINUMBACTCA Ha , TJC o MOMECHT COIIPOTUBJICHUA KOHTYpa PaCcY€THOrO CCUCHHA B HAIIPABJICHWHA MOMCHTA iy ; IIpA 3TOM CymMMa



M, M

Wy W
b by TaKKe IpUHAMaeETCs He Oonee Flu .

Pacyer Ha npoaB/IMBaHMe 3JIEMEHTA ¢ ONEPeYHO apMaTypoii

3.86. Pacuer 31eMeHTOB ¢ MONepeIHO apMaTypoi Ha IPOABIMBAHNE TIPH ACHCTBUU COCPEIOTOUCHHOM CHIIBI (4epT. 3.48) Mpon3BOIAT U3 yCIOBHS

# i FEJ,qu + st,uff

(3.184)
e Py npaBast yacth ycosus (3.177);
stﬂ'ﬁ - IPEJIENIbHOE YCHITME, BOCTIPHHUMAEMOE ITOIIEPEYHOI apMaTypoi NP MPOAABIMBAHHH U PaBHOE
Fopuir = 0.8 5t , (3.185)

Byl

HO TIpHHIMaeMoe He Oolee

rac gsw - ycuiue B nonepelmoﬁ apMarype Ha €IMHUIY JJIMHBI KOHTYpa pacy€THOI'O IONEPEUYHOIo CEUCHMs, paBHOE ITPHU PABHOMEPHOM PACIIPpEACTICHUN

MOTNIEPEYHON apMaTyphl

- KA

=

& s
W (3.186)

SH 'EgEI

. =
- IUIOIIA/h CEeUeHHs MOTEPEYHOH apMaTypsl ¢ aroM ', pacroNiokeHHas B Tpeaenax paccTOSHHS
pacdeTHOro MonepeyHoro ceueHus (cM. uept.3.48)

mo obe CTOPOHBI OT KOHTYpa

& .
W mar rnornepeyHbIX CTEPKHEU B HAIIPABJIEHUHN KOHTYpa IMONEPEIYHOI'0 CEUYCHUS.
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Yepr.3.48 Cxema [yt pacuera yeae300e TOHHBIX IUIUT C BEPTHKAIBHOW paBHOMEPHO pacIpe/ielICHHOH MOoMepevHOi apMaTypoi Ha poJaBIHBaHIe

1 - pacyeTHOE nonepevHoe CeYeHNue; 2 - KOHTYP PACUETHOTO MONEPEYHOT0 CEUEHUsT; 3 - TPaHUIIBI 30HBI, B IIpefieaX KOTOPBIX B PACUETe YUUTHIBACTCS
ToNepeyHast apMarypa; 4 - KOHTYp pacueTHOTro MOIEePeyHOro ceYeHus 0e3 yuera B pacyeTe IONepeyHOH apMaryphl;
5 - KOHTYp IUIOLIAJKY TPHIIOKEHUS HAarPy3KH.

[py paBHOMEPHOM PACIIONOKEHHH TIOTIEPEUHOH apMATyYPhl BIOTb KOHTYPA PACYETHONO MOMEPEUHOr0 CEUCHHs 3HAUCHHE

OETOHHOT'O PACUETHOTO MONEPEUYHOI0 CEYEHHSI COTTIacHO 11.3.84.

TMPUHUMACTCA KaK IJIA

ITpu pacronoKeHHHU MONEePEYHON apMaTypbl COCPEIOTOYCHHO y OCeH IUIOLIAAKH OMUPaHKs (KpecToOOpa3Hoe pacloiIoKeHHE IONEePEeYHON apMaTypsl,



4ept.3.49) mepuMeTp KOHTypa i juis momepedHoi apMaTypsl HIPHHUMAIOT MO (aKTHYECKHM JUTMHAM YJacTKa PacHOJIOKEHUS MONEPeYHOH apMaTyphl

= E(st,x + st,y:' 1

WX u SHL ) Ha paC4€THOM KOHTYPEC MPOAaBIIMBaHUA [T.e.

Yepr.3.49. CxeMa pacyeTHOro KOHTYpa IONEPEYHOro CeUSHHs IIPU NPOJIABIMBAaHUU U IIPU KPECTOOOPa3HOM PACIIONIOKEHUH TTONEPEYHON apMaTypsbl

1 - nyomanb MPUIOKEHHUS HATPY3KH; 2 - KOHTYp PACUeTHOro TIONEPEeYHOro CEYEH s TIPH yYeTe NONepPeyHOro apMUpoBanus < ;

3- KOHTYpP paC4€THOI'O NOIEPEYHOro CEYECHUA oe3 yue€Ta nonepeuyHoro apMupoOBaHus

F

sHLuE

0,255 i

[Monepeunyro apMaTypy yYHTBIBAIOT B pacyeTe MpH HE MeHee

3a rpaHuLell pacHoNIOKEeHUs MONEPEYHON apMaTyphl pacdeT Ha IMPOJaBIKMBaHHE NMPOU3BOIAT coryiacHo 1.3.48, paccMaTpuBas KOHTYP PacdeTHOTO
y

HOIEPEUHOro CEUCHHS Ha PACCTOSIHUH OT I'PaHMIIBI PACIIOJIOXKEHHS MIONIEPEYHON apMaTypbl.

IIpx cocpesoTOUCHHOM PACIONOKEHUH IIONEePEYHOH apMaTypbl HO OCAM IUIOLIAJIKH OINMPAHUs, KPOME TOrO, PacyeTHBIH KOHTYpP HOIEPEYHOro
ceueHus 6ETOHA MPUHUMAIOT 110 JMArOHAIBHBIM JIMHHSM, CICIYIOLIMM OT Kpasi pacloIOKEeHHs MONepeyHol apMaTypsl (cM. uept.3.49).

[Nonepeunast apMaTypa JOJDKHA YAOBISTBOPSITH KOHCTPYKTUBHBIM TPEOOBAHHUSIM, PUBEICHHBIM B 11.5.26.

3.87. PacueT 351eMEeHTOB C MONEepevHOl apMaTypoil Ha IPOJaBIMBAHUE TIPH COBMECTHOM JICHCTBUH COCPEIOTOUEHHBIX CHIIBI M U3TMOAIOIET0 MOM €HTa
(cM. uepTt.3.48) NpOU3BOAAT U3 YCIOBUS

' . A
FEJE,HH + F.sw,uif MEJ,HIE + M.sw,uff

: (3.187)

M'IIII:MEJ,H# + M.sw,uff:' FI(FEJF,HIF + st,uff:' .

T1€ OTHOLICHHUEC NPUHHUMACTCA HE

g bf ulf " F s

walt o386



My i

- npe[{eanHﬁ COCpeZIOTO‘IeHHBIﬁ MOMCHT, BOCHpI/IHI/IM&CMLIﬁ 0EeTOHOM B pacuy€THOM NONEPEIHOM CCUCHUUN U paBHI:Iﬁ

My up = RpWalip

WE’ - cm. 1.3.85;
M. cM. 11.3.85;
Msw,uff

- IpeJeIbHBINA COCPEIOTOYCHHBI MOMEHT, BOCHIPUHUMAEMBII IONIEpEedHON apMaTypoil B pacd4eTHOM IONEPEYHOM CEUCHHUU M PABHBIN

M.sw,uff = DEgsw‘T"st .

My i

HO TIPUHIMAaeMEbIi He Goree

Dm oM. 11.3.86;

W,

W MOMCHT COIIPOTUBJICHU KOHTYpa l'lOl'lepe‘{HOﬁ apMarypbl.

&

HpI/I PaBHOMEPHOM PACIOJIOKECHNN HOHCpC‘-{HOﬁ apMaTypbl BAOJIb KOHTYpa pacuU€THOI'O MOIEPEYHOro CEUCHNA 3HAaYCHUE Lo TNPpUHUMACTCS paBHbIM

Wy

SH

Ipu pacnonoxeHnu MonepevHol apMaTypbl COCPEIOTOYEHHO y OCeH IuIomaaKky onupanus (4ept.3.49) MOMEHT CONpOTHBICHUSL ONpPENENIAIOT

I10 TEM K€ IpaBWjiIaM, 4YTO U MOMEHT COIIPOTUBJICHUS, b , IpUHUMas (baKTI/ILIeCKI/IC JUIMHBI YYaCTKOB PAcCIIOIOXKCHUA nonepeqﬂoﬁ apMatyphbl WX "

SHLH Ha pacy€THOM KOHTYpPE€ IIpOAaBJIMBaHUS.

ITpu paBHOMEPHOM PACIIOIOKECHUH TONIEPEYHOH apMaTypbl BOKPYT IUIOIIAH ONMUPaHUs BMecTO ycinoBus (3.187) MOXXHO BOCIIOIB30BATHCS YCIOBHEM

(3.182) ¢ yBenmMueHHEM TIPABOI YACTH HA BEJUUUHY gsw,HpI/IHI/IMaeMOf/i He Gomee U
Ilpu nelictBun /100aBOYHOrO MOMEHTA Y HaIpaBJICHUH, HOPMAJbHOM HAIpPABICHUIO MOMEHTa M , Jesas uacth ycnoBusi (3.187)
F

M=

M&y,uff +M.sw,y,u5f e M&y,uff " Msw,y,uff

YBEIIMYUBACTCA Ha - MNPEACIbHBIE COCPEAOTOUYCHHBIE MOMEHTBI, BOCIIpUHUMACMbIC

COOTBETCTBEHHO GETOHOM M MOMNEPEUHOI apMATYpOil B PACYETHOM IOMEPEUHOM CEUCHHH B HATIPABICHWH JCHCTBUS MOMEHTA ¥ ; IpH 5TOM CyMMa
+
+ Y P tF
Mg,,ujf Msw,u,!‘f bf ulf sw,p,ulf a Msw,y,uff
b

, TAKOKe MPUHAMAETCsl He Ooliee

M by ulf

He Ooiee
IpumepsI pacyera

[pumep 40.[aHo: mIUTa TUIOCKOTO MOHOJIMTHOTO MEPEKPHITUS TOMMIMHON 220 MM; KOJOHHBI, MPUMBIKAIOMINE K TEPEKPHITHIO CBEPXY U CHHU3Y,
ceuenreM 500x800 MM; Harpyska, mepearomascsi ¢ MepeKpPbITUS Ha KOIOHHY & =800 xH; MOMEHTHI B ceueHHAX KOJIOHH MO BEpXHEH W MO HMWKHEU

IpaHsIM IUIMTHI paBHBI: B HANPaBJICHUH pa3Mepa KomoHHB! 500 MM - IR =70 kHom, xinf =60 kH-m, B HanpaBieHun pa3mepa KoiaoHHEI 800 MM -

A M £
PSP 30 i, P 207 cHow Geron wnacea B30 (CPE =1,15 MTTa).

TpeOyeTrcs NpOBEPUTH IIIUTY MEPEKPHITHS HA NMPOAABINBAHHUE.



#
Pacuer. YcpeaneHHyro pabodyro BEICOTY ITHTHI IPHHAMAEM PaBHOM a =190 mMm.
3a CoCcpenoTOYEHHYIO MPOJABIMBAIOIIYI0 CHITy IPHHAMAEM Harpy3Ky OT HEepeKpBITHS F=N =800 kH; 3a rromanb ONMpaHUS 3TOH CHIEI -
ceuene Koonusl & b =500x800 Mm.

Omnpenenum reoMeTpUIeCKHe XapaKTepUCTHKN KOHTYpa Pac4eTHOTO MOMEPETHOro cedeHust cormmacHo m.3.84 u 3.85:

u=2(a+b+2k) = 2(500+800+2'190) =3360

l

nepuMerp

MOMEHT COIPOTHBIICHHS B HAIPABICHHHA MOMEHTa ~ * (T.e. mpu & =500 mm, & =800 mm)

a!"'.’i"in
3

+300+150) =

Wb,x ={‘3+"33EI:'[

+E:-+}gn] — (500+ 190} [M

= 841300 2.

M

MOMEHT COTPOTHBIICHHS B HAPABICHHY MOMeHTa ¢ (T.e. mpu & =800 mm, & =500 mm)

W, = (800 +190) Mwmnga]ﬂmem ,

MM

3a pacqerm.lﬁ COCpC}IOTO'—{eHHHﬁ MOMECHT B KaXJIOM HalIpaBJICHUU IIPUHHUMAEM IIOJIOBUHY CYMMbI MOMEHTOB B CEUYCHHUU 110 BerHeﬁ U TI0 HIDKHEH
TpaHsM IUIUTHI, T.C.

My =M, g+ M, g )/ 2= (704 602 = 65 .

>

My = (M, g+ M, e )12 = (30 + 2702 = 285 .

g F
Iposepsiem  ycnosue (3.182), mnpuHHMas M = Mx =65 kH'M, WEJ B %’x =841800 ™M U 100aBisAs K JIEBOM  YacTu
My 28510° _
Wy, 1009800 ’
’ MM.
A 1
My Ly 6510 +282=1054 <F=SDD-103=2381
Ilpu stom : i H/mm i H/mMm, ciemoBaTenbHO, MOMEHT  HE
KOPPEKTHUPYEM.
A
T My v ) 03141054 -3435

w W, > Ryhg =115190=2185

by H/m

MM,

T.¢. ycnoBue (3.182) He BBIMOIHIETCS 1 HEOOXOIUMO YCTAaHOBUTH B IUIUTE MOMEPEUHYIO apMaTypy.

. Chy!3 . .
[punnmaem cornacHo TpeOOBaHUSM 1.5.26 Imar MOMEPeYHBIX CTepIKHEH =60 MM =63,3 MM, 1-if pang crepkHeW pacmonaraem Ha

PAacCTOSHUU OT KOJIOHHBI 75 MM, TIOCKOIIBKY 75 MM }AD u 75 Mmm }AD (4epr.3.50). Toraa B npejenax Ha PacCTOSHUM 0—95 wu 110 o6e
CTOPOHBI OT KOHTYpa PacyeTHOI0 MONEPEYHOr0 CEUSHHSI MOXKET Pa3MECTUTBCS B OJHOM CEUeHHUHM 2 cTepiHs. [IpuHUMaeM CTep)KHHU U3 apMaTyphl Kiacca

I
A240 (~ " =170 MIla) MUHUMATBHOTO AHAMeTpPa 6 MM.



2185 H/mm.

H/mm < Rbf}gﬂ

=129,2
&0

170-57

0,8

8 st J‘g'.S'I-'l'

08¢, =0,

2
u

SH =57 Mm

Torna

Kowmyp 220
Pacuemuo2s
CENENLN

-

o

-
Kowmyp I 20
deﬂﬂmuam
& cauenuR
=
A s
e

, JOJKHO OBITH HEMEHEe

0.8g 0 = 129, 2u

Yepr.3.50. K mpumepy pacuera 40
, BOCIIPHHUMAEMOE OTIEPEYHON apMaTypoii U paBHOE

1 - 1-e pacuetHoOe cedeHue, 2 - 2-¢ pacueTHOE CEeUCHUE

AN

o y / \5 x...._..,
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[Ipu sroMm cornacHo 11.3.86 mpenensHOe ycunne



0,255 i = 0,25y Ayt = 0,25 2185 = 54,6u

. Kak BUIUM, 3TO Tpe60BaHI/Ie BBIIIOJIHCHO.

ITposepsiem ycnosre (3.182) c nobaBneHNEM K MPaBOi 9aCTH 3HAYCHUS D;quw
F oM, M
— L+ L =3435
i + = + =
box by H/mm < Rbf;ﬂﬂ D,quw 218,5+123.2=3477 H/MM, T.€. IPOYHOCTH PACYETHOI'O CEUYCHHUS C YIETOM

YCTaHOBJICHHOM IONIEPEYHON apMaTypsl obecreyeHa.

IpoBepsieM TPOYHOCTH PACUETHOTO CEYCHHS C KOHTYPOM Ha PACCTOSIHHH U IpaHULEH PacoiIOokKEeHHs HoNepedHoi apmarypbsl. CoriacHo
TpeOOBaHMSIM 11.5.26 TOCIEIHUH psJl MOMEPEeUYHBIX CTEp)KHEH pacronaraeTcs Ha PAcCTOSIHHM OT I'PY30BOH IDIONIAJKH (T.€. OT KOJOHHBI), paBHOM

> 1,5k

75+4-60=315 ™mm =1,5190=285 mm. Torza KOHTYp HOBO'O pACYETHOTO CCUCHHS HMEET pasMepbl: = =500+2-315+190=1330 mwm;

£ _g0042-315+190=1620 .

Ero TEOMETPHUUCCKUE XapaKTCPUCTUKU:

u=2(1320 +1620+ 2-130) = 6640

r 3

Wy p = (1320 +130) MH.SEEHIQD =3,49'106 5
. 3 ! MM
i 3

Wy p = (1620 +130) w+1320+190 =3,825'1[]6 5
L / MM .

[poepsiem ycnoBue (3.182) ¢ yderom MoMeHTa 4 TIpu srom npeHeOperaeM "B 3amac" yMEHBIICHHEM IPOJAaBIMBAIOIICH CHIIBI " 3a cuer

(e + A ) (b + i)

Harpys3KH, pacroio)KeHHOH Ha y4acTKe ¢ pa3MepamMu BOKDYT' KOJIOHHBI.

800-103+ 65100 . 28,510° _ oy
] & ’ =
6640 349:10° 382510 & Rotf = 2185

>
T.€. IPOYHOCTD 3TOI'0 CEYCHUSA obecrieueHa.

[Ipumep 41./laHo: MIUTa IUIOCKOrO MOHOJIMTHOTO MEPEKPHITUS TOMUMHOM 230 MM; KOJOHHBI, MPUMBIKAIOIINE K MEPEKPHITHIO CBEPXY U CHHU3Y,

ceueHreM 400x500 MM; Harpyska, mepenaroiasics ¢ NepPeKpbITUs Ha KOJIOHHY N =150 xH; MOMEHTHI B CeUeHHAX KOJIOHH IO BEpXHEH U MO HIKHEH

sup _ M inf' — .
IpaHsAM IUTUTHI B HAaIIpaBJIeHUHU pa3Mepa KomoHHb! 500 MM - =80 xHMm, =90 xH'M; LeHTp ceyeHUs1 KOJIOHHBI PACIIONOKEH Ha PACCTOSHUHU

x £
U—500 wmt or cBoOoaHOro Kpast muthl (4ept.3.51); 6eron knacca B25 ( bt =1,05 MITa).

300 _!

-
T—— 7 —
|

—

| 4=200

w17

o S - -r
M;‘I'.I.F
e e
3..#"'": 1 ] |




UYepr.3.51. K mpumepy pacuera 41

1 - Touka TPUITOKEHHUS CHUJIbL F , 2- HCHTP TSOKECTU HE3AMKHYTOI'O KOHTYpPa, 3- HC3aMKHyTLIﬁ KOHTYP PaCUCTHOI0 CCUCHUA
Tpe6yeTcsI NPOBCPUTDH IUIUTY NEPEKPLITUA Ha IPOAABIIMBAHUC.

#
Pacuer. YcpenneHHyro pabodyro BEICOTY ITHTHI IPHHAMAEM PaBHOM 0 -200 .

3a COCPEOTOYCHHYIO MPOJABIUBAIONIYIO CHITY F , HallpaBJICHHYIO CHU3Yy BBEpX, IPMHHUMAEM HArpy3Ky OT IEpPEKpBITHS F=N =150 H; 3a

o *
IJIONIA/Ib ONUPAHUS STON CHUJIBI - CEUEHUE KOJIOHHBI a*k =500x400 mm.

HpOBepI/IM MPOYHOCTH PaCUCTHOr0 CEYCHM HE3AMKHYTOI'O KOHTYpa. Pa3MepI>I 9TOr'0 KOHTYpa paBHbLI:

Ly = x +(a+ k)2 =500 + (500 + 200)/2 =850 _

>

Ly =& +ky =400+ 200 =600
M

M.

l'[epI/IMerp 1 MOMCHT MHEPIHNU KOHTYpa paBHbI

u=2L,+L, =2 850+ 600=2300
M

M:

s

(DAL +L) + LI, 850° 2114507 +850° 600
3 u 3 2300°

I -1g25-108

MM

DKCLUEHTPUCUTET CUIIB "

Ly(L,+1,] 2501450
X X
ep = — 2 = o500 =357
1 2300 -
HpI/I HpI/IHﬂTLIX HaHpaBHeHI/IﬂX MOMCHTOB sup u jllt (CM. ‘{epT.3.51) HaH6onee HaHpH)KeHHOS BOJIOKHO pacquﬂoro CCUCHUA pacnonox(eﬂo 110

Kpalo CeyeHHs, Haubojee YIAIEHHOMY OT CBOOOJHOIO Kpas IUIMTB. ODTO BOJOKHO DAacHOJIOKEHO Ha PACCTOSHHM OT LEHTPa THKECTH PaBHOM

_ 52 _ 2 =
y=1I5/u=850%2300=3141

Torna MOMEHT CONPOTUBIICHUS PaBEH:

W, =1/y =1825:10° /3141= 581025 2

PacueTHbIif MOMEHT OT KOJIOHH paBeH

M= Mo 12 = (Mg + Migg) 2= (80 + 90)/ 2=85

‘M.

Fe
MoMeHT OT 3KCHEHTPUYHOTO MPUIOKEHHS CHIIBI " paBeH 0 =150-0,0359=5,4 kH-M. DTOT MOMEHT MPOTUBOIIOIOKEH 110 3HAKY MOMEHTY fo
CIIeIOBAaTEIbHO

M=85-24=736

H-Mm

[IpoBepsiem npouyHocTh U3 ycnoBus (3.182)

oM 150000 ?9,6'106
o+ = + = )

Sl 202,2
w W, 2300 581025 < Rpshg = 105200 = 210

H/mm H/mMM, T.e. OpPOYHOCTH CEYEHHS C HE3aMKHYTBIM



KOHTYpOM obecrieueHa.

HpOBepI/IM MPOYHOCTH CCUCHUS 3aMKHYTOI'O KOHTYpa. Onpez[enﬂeM €ro reOMETPUICCKUEC XapPaAKTCPUCTUKU!

Mepmerp %~ 2(a +b+ 2hy) = 2(500 + 400+ 2 200) = 2600 .

>

700

@ty +E:+k0]=?DD[—+6[JD = 58333

Wy =(a+hg) 3

MoMeHT ConpOoTUBIICHUS MM

M=My, i2=85

MowmeHTt paBeH

F M 150000 85-10°
i = + = .

u W, 2600 533333 < Ryl =210

H/m H/mMM, T.e. MPOYHOCTH IUIMTHI Ha NpOJABIMBaHHE oOecredeHa Mo BceM

CCUCHUSAM.

4. PACYET 3JIEMEHTOB XEJIE30BETOHHbIX KOHCTPYKLMA NO NPEQENbHbLIM COCTOAHUAM
BTOPOM rPynnbl

PACHYET XEJIESOBETOHHbIX 3JIEMEHTOB MO PACKPbITUIO TPELLWH

OBIIME ITOJIO)KEHU A
4.1. Pacuer kene300€TOHHBIX 3JIEMEHTOB MPOM3BOAT IO HEMPOAOIKUTEIIBHOMY PACKPBITHIO TPEIMH U MPOJIOJDKHTEIBHOMY PACKPBITHIO TPEIIHH.

Hel'lpOllOJ'I)KI/ITCJTLHOC PACKpPLITHE TPEUIUH ONPEALCIIAIOT OT COBMECTHOI'O I[eﬁcTBHi[ TIOCTOSTHHBIX W BPEMEHHBIX (}IJTI/ITG.]'[BHBIX " KpaTKOBpeMeHHLIX)
Harpy3ok; nNpoAO/DKUTEIIBHBIC - TOJIBKO OT IMOCTOSAHHBIX U BPEMEHHBIX JUIUTCIIBHBIX HAIrpy30K.

4.2. Pacuet 1o pacKpbITHIO TPEILUH IIPOU3BOIAT U3 YCIOBHS

e A,
oFe ore ulf
- (4.1)
Zope i i ;

rue - IIMPHMHA PACKPBITHS TPELIUH OT AEHCTBHA BHENIHEN HATPY3KH, ONpeesseMas coriacho nm.4.10-4.14;

& ope uff

- IpenenbHO I0MyCTHMas IMPUHA PACKPBITHS TPEIKH.
¥
3HaueHus ere ult NPMHAMAIOT PABHBIMHU:

a) U3 YCIIOBUSI COXPAHHOCTH apMaTyphbl (IUIs1 JIIOOBIX KOHCTPYKI[HIT)
0,3 MM - IpU IPOIOIKUTEIBHOM PACKPBITUN TPELLHH;
0,4 MM - Ip¥ HENPOJOJKUTEIBHOM PACKPBITUH TPEILUH;

0) U3 yCIIOBUS OIpaHHYECHUS MPOHULAEMOCTH KOHCTPYKIMHI (U1 KOHCTPYKIHA, MOABEP>KEHHBIX HETOCPEICTBEHHOMY AABJICHUIO JKUIKOCTEH, Ta30B,
CBIITY4YHX TEN)

0,2 MM - TIp¥ TPOIOTKUTEITFHOM PACKPBITHN TPEILHH;
0,3 MM - TIp¥ HENPOJOJKUTEIBHOM PACKPBITUH TPEIIUH.

4.3. PacyeT 1o pacKpBITHIO TPELIMH HE IPOM3BOIMUTCS, €CITH COONII0AeTCs YCIOBUE

M {: MCJ‘C , (4.2)

rae M. MOMEHT OT BHEIIHEH Harpy3Kd OTHOCHUTEIBHO OCH, HOPMAIbHOW K IIOCKOCTU JEHCTBUSI MOMEHTA M NPOXOAAIIEH depe3 IEHTpP THKECTH



TIPUBEICHHOT0 TOIIEPEYHOT0 CEUCHNUS MIEMEHTA; IIPH 3TOM YIHTBIBAIOTCS BCE HArpy3KH (IIOCTOSHHBIE U BpEMEHHBIE) C KOG (GUIHUEHTOM HAIEKHOCTH 110

Harpyske Tf =1,

SFC . MOMEHT, BOCIIpMHEMAEMbIi HOpMAIbHBEIM CeYeHHEM dIEMEHTA IPU 06pa30BaHMH TPEITHH, ONpeaeiseMblil cornacHo mm.4.4-4.8.

JJIs TIeHTpallbHO PACTSHYTHIX DJIIEMEHTOB yClloBHE (4.2) ipeodpa3yeTcs B YCIOBUE

N< E"rcrc , (4.3)

rae cre . IpOAO0JILHOC pacCTAruBaromee yCuine, BOCIIpUHUMAEMOC JIEMEHTOM IIPU 06pa30BaHI/II/I TPCUINH, OIPEACTIACMOE COIJIaCHO m.4.9

OMNPEAEJNIEHUWE MOMEHTA OBPA3OBAHUA TPELUNH

4.4, Vizrubatomuii MOMEHT ~ ' ° mpu 06pa3soBaHUM TPENIUH ONpEENIeTCs Ha OCHOBE Ae(OPMAIMOHHON MOJIEH C YIETOM HEYNPYruX JedopMmaruii

pactsiHyToro 6etona coryiacHo mi.4.7 u 4.8.
Jlonyckaercst onpenensiTb MOMEHT “PC Ge3 yuera Heynpyrux aedopmanmii 6etona cormacuo nm.4.5 u 4.6. Ecnu mpu stom yenosue (4.1) e
YIIOBJICTBOPSIETCS, TO MOMEHT 00pa30BaHHUsI TPEILHUH ClIeJlyeT ONpeeNATh C yUeTOM HEeynpyrux aedopmaruii 6eroHa.

4.5. MoMeHT 00pa3oBaHHMs TPELUH 6e3 y4eTa Heynpyrux aedopmaruii 0eToHa OnpenensioT Kak Ui CIUIOIIHOTO YIPYyroro Tena 1o gopmyse

Mcr-: = R&f,serw t Né‘.ﬂl (4.4)

W

rac - MOMEHT COIIPOTHUBJICHUS NIPUBEACHHOI'O CEUCHUA I KpaﬁHeFO pacTaHyTOro BOJIOKHa OeToHa:

e . . .
& - paccrosHME OT NEHTpa TSKECTH NPUBEACHHOTO CEUEHMs SIEMEHTa A0 SAPOBOH TOUKHM, HauGonee YAANeHHOH OT pPacTAHYTOH 30HEI,
TPEIMHOO0pa30BaHUE KOTOPOI IPOBEPSAETCHL.

3
3Ha4yeHus W u T omnpesensioTCcs COraacHo m.4.6.
B dopmyne (4.4) 3Hak "mnoc" NpUHUMAIOT MIPY CKUMATOIIEH TTPOIOIBHOM CHIIe N , 3HaK "MUHYyc" - IpU pacTArUBaroeil cuie.
W €2a
4.6. MOMEHT COIPOTUBJICHHUS U PacCTOsSHUE ONPENIEIISIOT 110 (opMyIIam:
W — f?‘ﬂd
¥
£ (4.5)
€q

-’q'red , (4.6)

rae red _ \oment MHEPIMH IIPUBEJECHHOTO CEYSHHUsI OTHOCUTEIILHO €0 LIEHTPa TSDKECTH, ONpeelisieMbli 110 hopMmysie

Dod =f+fsa_'+f;oe; 47)

. - MOMEHTBI MHEPIHH CEYEHHUSI COOTBETCTBEHHO OETOHA, PACTSIHYTOH U CKaToH apMaTyphl;

- IJiomaab MPpUBEAEHHOTO CCUCHMS, paBHAsA



Ared =4 +ﬂ.s'1' +ﬂ.::'3"

(4.8)

) 3
= —

By ,

K03 GUIIEHT NPUBEACHNS apMaTyphl K OETOHY;
. paccrosiHHe 0T HanOoIee pacTSIHYTOr0 BOJIOKHA OSTOHA JI0 IIEHTpPa TSHKECTH MIPUBEIEHHOTO CEUEHHMS SIEMEHTa.
— ﬂs
p =22 C0,005 .

[pn A 3HAYCHUS u 1 jomyckaeTcs onpeensaTh 6e3 yueTa apMaTyphl.

4.7. Omnpenenenrie MOMEHTa OOpa30BaHMs TPEIIMH HA OCHOBE HEIMHEWHOHW Ie(OpMAalliOHHOM MOJETH IIPOM3BOISAT HMCXOMIS M3 IOJIOXKEHHH,
npuBeneHHbIX B mi.3.72-3.75 (uept.4.1). Ilpm sTOM yumThIBaeTcs pabora OeTOHa B PAcTSHYTOH 30HeE, ONpeaenseMas ABYXJIMHEHHOH IuarpaMMoit
cormacHo 1.3.72. [lpuBenenHsle Momymu aedopMalmii CKaroro M pacTsHYToro OeTOHa B ABYXJIMHEHHOH auarpaMme IPHHEMArOTCS PaBHBIMH

REJf saF
By rgg =—— Ebf,red =—
Ehl red - Ehtl red

COOTBECTCTBCHHO ?

-4 -5
g =1510 g =310
e bl red - bfl rad _

ﬂ) q

6) . G,

2
\
X

Klu

et s T T S ———

Y;

&g - — _— .
E'!rr? Rbr.nr

Yepr.4.1. Cxema HanpspKeHHO-1E)OPMUPOBAHHOTO COCTOSHUS CEYEHHUS IIEMEHTA IIPH NPOBEPKE 00pa30BaHMs TPELIMH MPH ISHCTBUH U3THOAIOIEr0
MOMeHTa (), U3rubaroIero MOMEHTa U MPOIOIbHO#H CHITbI (0)

1 - ypoBeHb IIeHTpa TSHKECTH NPUBEAEHHOTO CEUCHUS

Ehf rrax
3HaueHne 'Y ompemenseTcs W3 pemIeHWS CHCTeMBI ypaBHeHHH (3.144)-(3.146), TpHHIMAS OTHOCHTENBHYIO AehopMamuio GeToHa b, y



PacTAHYTOH I'PaHU PABHOM:

50 = 15107

IpY JBYX3HAYHOH 3MIope AedopManyii B ONEpeyHOM CEYeHHN ;

gy ur = |15-5-1 [107°
£3 ey <1

IIpU  ONHO3HAYHOH smiope aedopmanmit
IIPOTHUBOIIOJIOXKHBIX CTOPOHAX CEYCHUSI.

OTHOIIeHUE Jedopmanuii OeToHa Ha

4.8. I[J'ISI MPAMOYT'OJIBHBIX, TABPOBLIX U JIBYTaBpPOBBIX CEeUCHUN npu ﬂeﬁCTBHH MOMCECHTA B INIOCKOCTU OCHU CUMMETPUU MOMCHT 06pa3013aH1/151 TPEHIUH C

. o o Wpf = Wy ¥
YYETOM HEYNpYrux aedopMamuii pacTSHyToro 0eToHa JIOIYCKaeTCsl ONpeAeNsiTh 0 Gopmyie (4.4) ¢ 3aMeHOH 3HaYeHUS Ha ,TIe ' -

cM. Tabmn.4.1

Tabmuma 4.1
Ceuenne Koadpopu- ®dopma MonepeyHoro CeueHust
UEHT ¥
1. IIpsimoyromnsHOE 1,30
t
2. TaBpoBOe C TIOJKOH, pacHONIOKEHHOH B 1,30 ;.i
CKaTol 30He /i
4
-z
F
3. TaBpoBoe ¢ moONKoOi  (ymUpeHUEM), ‘i
PacronoXeHHO! B pacTAHYTOH 30He: [
oty
.J ]
& ¥ (a2 1,25
a) mpu HE3aBHCHMO OT OTHOILECHHS
ki ¥ Iy
E:nffb>2 EszhED,E 1,25
0) mpu u
E:nffb>2 Eszﬂzif[],E 1,20
B) IIpH u




4. JIByTaBpOBOE CHMMETPUIHOE (KOpOOIaToe):

il
b
oy
hynhy
’ = £ 1,30
a) mpu bf fé bf foiz HE3aBUCHMO OT
OTHOIICHUS ,ng fa= ,ng ia
2<E:nu}fb=bffbi6 1,25
0) pu HE3aBHCUMO
OT OTHOIICHHS ,ng fa= ,ng ia
g = 1,25
2 upn E:nffb E:nfff:'>6H
Ezv}- f}z=}szﬂz 20,2
! = < 1,20
5 opa 6<E:nffb bffb_lﬂn
Ezv}- f}z=}szﬂz <02
; — 5 1,15
2 upn E:nffb E:'f fb_15H
Ezv}- f}z=}szﬂz <02
5. JlByTaBpoBoe HECUMMETPHUYHOE, 5;,
Brib<3, X
OBJICTBOPSIIOILIEE YCIOBHIO : -
YA PAIOLICES Y ""'[
]
<]
&
belbiz 1,30
a) mpu HE3aBHCHMO OT OTHOILLECHHS
Ezf Iy
2 E:nf (26 1,25
0) mpu HE3aBUCUMO  OT
Ezf Iy
OTHOLICHUS
1,25

B)lexlbffb >6HEzf f> 01




6. JlByraBpoBoe HEeCUMMETPHYHOE, b 4
34 E:':f f& <8
YIOBJIETBOPSIOIIEE YCIOBHE : L‘a‘]-
1{— -
b
belbid 1,25
a) npu HE3aBHUCHMO OT OTHOIICHHUS
ki i Iy
E:'fff:'>4 EszﬂzRE 1,25
0) pu "
E:'fff:l>4 Eszﬂz{E 1,20
B) TIpH "
7. JByTaBpoBoe HECHMMETPHIHOE, b
E:':f fhen
YAOBJICTBOPSIIOLINE YCIIOBUIO : -:a,"L
§ -
-i‘]
Ly .}
# i fh>03 1,35
a) mpu
h 7 fhani 1,30
0) npu
4.9. Yeunue ~ "% npu o6pa3oBaHuy TPENIMH B LIEHTPATLHO PACTSAHYTHIX 3lEMEHTAX ONpeENIOT 1o hopMyTe

rae 20 (MlIla) - nanpspkeHue BO Beeil apmarype nepea o0pa3oBaHUEeM TPEIIUH B OETOHE.

= R&f,serﬂ + 2[]1";15

(4.9)

OMPEOENEHUE LUMPUHbI PACKPbITUA TPELLUWUH, HOPMAJIbHbIX K MPOAOJIbHOMN OCU SNEMEHTA

4.10. lIupuHy pacKpbITHS HOPMAJIBHBIX TPELIMH ONPEENSIOT 110 hopMmysie

aJ
re  °

= g-ﬁ;
& ope @1@2@3‘#55_ 5

&

(4.10)

- HampsbKeHHE B NPOJOJBHON pAacTSIHYTOM apMarype B HOPMajibHOM CEUEHHMH C TPEUIMHOM OT COOTBETCTBYIOLIEH BHEIIHEH Harpysku,



ompenensieMoe coritacHo m.4.11;

5 - fasoBoe (0e3 ydeTa BIHMSHHA BHJA IIOBEPXHOCTH apMATyphl) PACCTOSHHE MEXKAY CMEKHBIMM HOPMAIBHBIMM TPEIIMHAMH, OIpEaeIieMoe
coryacHo m.4.12;

¥

- KOO((HUIMEHT, YIUTHIBAIONINH HEPABHOMEPHOE pPaCIpe/e/IeHHe OTHOCHTENBHBIX Ae(opMaIiii pacTSHyTOH apMaTypbl MEXIy TPEIIMHAMM;

JIOITYCKAETCs IPUHUMATD ¥ =1; ecnu ipu 3TOM ycaoBue (4.1) He yIOBIAETBOPSETCS, 3HAYEHUE L ClIeAyeT ONpeAesaTh coracHo m.4.13;
;

¥1

- KO3(1)C]Z)I/II_II/ICHT, y‘II/ITLIBaIOIHI/Iﬁ MPOAOKUTEIILHOCTD Z[eﬁcTBPIS{ Harpys3ku u HpI/IHI/IMaeMHﬁ PaBHBIM
1,0 - I[IpHU HETIPOJOJKUTEIILHOM HeﬁCTBHH HarpysKu;

1,4 - npu IpOOIKUTETHHOM JIEHCTBHUH HAaTrPY3KH;

2

- K03 GHIHMEHT, YUUTHIBAIONIHI POQHITH POIOIBHON apMaTyphl U MPUHAMAEMBIN PABHBIM:
0,5 - ot apmaTyps! neproandeckoro npoduist (xkracco A300, A400, A500, B500);

0,8 - mst Tmakoit apmaTypsl (kitacca A240);

3

- K03 GUIMEHT, YUUTHIBAIOLIMIT XapaKTep Harpy)KeHUsI 1 NPMHUMAEMbIil PaBHBIM:
1,0 - nns n3ruGaemMpIX ¥ BHELIEHTPEHHO CXKAThIX HJIEMEHTOB;

1,2 - uist pacTsIHYTBIX 2IIEMEHTOB.

o o
4.11. 3HaueHue HATIPSKEHUST  ° B PACTAHYTOH apMaType U3rHOaeMbIX dIEMEHTOB (UepT.4.2, a) ONpeAeNsioT o hopMmyie
My -2
5 7 |
red (4. 11)
rae red y X . \oment MHEPILMH U BBICOTA CXKATOH 30HBI MPHBEICHHOIO MONEPEYHOro CEUECHMs, BKIIOYAIOIIEro B ceOs IUIOIIAb IONEPEYHOro

CeUCHMS TOJBKO CXKATOM 30HBI OETOHA U Iiomagu CCUCHUs pacmﬂyroi/i U CKaTou apMaTyphbl, YMHOXCHHbBIC Ha KO3(1)(1)I/ILII/IGHT INPUBEACHUS apMaTypbl K

E.s
) e
EEJ, red e E&,red

OeToHy -cm. .4.7.



6)

A, o=k,
" "
‘-——-u-l E'.I'
Yepr.4.2. CxeMbl HANPSHKEHHO-Ae()OPMHUPOBAHHOTO COCTOSHUSI SJIEMEHTOB C TPEIIHHAMHE TPH JEHCTBHH: H3rMOAIONIEr0 MOMEHTA (a), CKUMAFOLIEH
NpOAOIBHON cuithl (0), pacTsAruBaroIel IPOJOILHOMN CHITHI (B)

1- YPOBEHDb LEHTPA TSXKECTU TIPUBEACHHOI'O CEUCHUA

300
=

] R&,ser .

Koadpdurment MOYKHO TaKXe OIpPeessITh 1o popMyIie

Beicora cxxaroii 30HBI onpenenseTcs U3 pelieHus ypaBHeHUs

Sy =eg (85 -850 (4.12)

e SEJ' S.s' S.s

HEUTpaJbHOI OCH.

- CTaTUYeCKHE€ MOMEHTBHI COOTBETCTBEHHO CXKATOM 30HBI OETOHA, IUIOMIA/EH PACTIHYTOH M CXKATOM apMaTyphl OTHOCHTEIHHO

. )
JISL PSIMOYT OJIBHBIX, TABPOBBIX U ABYTABPOBBIX CEUEHUH HANPSDKEHUE ¢ JomycKaeTcs OmpeaeaTs no GopMyie
p YT p yTaBp p Y p pMyY.
A
G’ =
3

z. A

4% (4.13)

z z, =th
rie - miedo BHYTpeHHEH Mapbl CHII, paBHOE = i s

, a ko3 dunmeHt * ompexaensercs mo rpaguky Ha uept.4.3.



100
ags [
ool N L[ [ [ae
it ‘a:";":::?"ih,“ pge
a80 e
o

L v 240 [T 03 B840 > /"r”sr

VcioBHBIE 0003HAYEHMS

8402

—— npu

8203

===== 1pH

=z Ik .
UYepr.4.3. I'paduk koddpdummenra £ 510 JUTSL OTIpeZIeIIeH s TIeda BHYTPEHHEH Mapbl CHIT TIPH pacdeTe IO PaCKPHITHIO TPEIINH W3rn0aeMBbIX

3JIEMEHTOB
A iy by =BV Ay o g Al
Bty = ’T=(f 1y
bhy By reg ; iy
é=hf”gn,nm ceyeHuil 6e3 C:KaToi MOJIKH 5=Ea|’f'kﬂ.

)
3HaueHue HarpsDKCHUA 5 JUIL BHELIEHTPECHHO CXKATBIX 3JIEMEHTOB, a TaKXE JI1 BHECLUECHTPECHHO PACTAHYTBIX JJIEMEHTOB IIPU NPUIIOKEHHUN CHUIIbL

!
N BHE PacCTOSIHUS MEXy apMaTypaMu S u ~ (4ept.4.2, 6, B) onpenensroT 1o hopmyie

N
s =S_(}AD —x) g
red (4.14)

. red

rae *ed _ cratuueckuii MOMEHT OTHOCHTEIBHO HEWTpaIbHOI OCH; 3HaUECHHE BBIYHUCIIAIOT 110 hopmyie

S:red =S,g, + '3'-'.::1':3.; _Ss:'

(4.15)
a BBICOTY CIKATOM 30HBI ** OIPEIEISIOT U3 PEIICHHS YPABHCHUS
I red _
— =gk —x)
red , (4.16)
rae red _ \oment WHEPIMH IPUBECHHOTO CEUCHHUsI OTHOCUTENILHO HEHTPaIbHON OCH.
J1J1s BHELIEHTPEHHO PACTAHYTHIX JIEMEHTOB SKCLHEHTPHCUTET € B ¢dopmyre (4.16) npuHUMAIOT CO 3HAKOM "MHUHYC".
=)
3HayeHHEe HANPSKEHHSA  ° Jis BHENEHTPEHHO PACTAHYTHIX JIEMEHTOB TIPH TIPHIOKEHHMH CHITBI N MEXIy LEHTPaMH TSDKECTH apMarypbl S u

’
' g hy—a
~ (T.e. mpu L ) onpeaensoT no Gpopmyie



(4.17)
JUJ1st LIeHTpaJIbHO PACTSHYTHIX YJIEMEHTOB
AN
g, =—
3
ﬂ-?’ . (4.18)
=)
JIns BHELIEHTPEHHO CHKATHIX 3IEMEHTOB MPAMOYIONLHOTO CeUeHUs HANpsKEHHe  © JIOMyCKAeTCsl ONMPEENsTh Mo hopMyre
Me
a, =——p
3 are
A kg
e , (4.19)
rae Pere k02( PHIUEHT, ONpeenseMblii o Tabm.4.2.
=)
JIns BHELIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB TIPAMOYTOILHOTO CEUeHHs HANPSUKEHHE  ° JIONYCKAETCs ONPEAENATh Mo (hopMyIam:
a)l'[pl/lg 2 ';ED e U IIpH ﬂ's =0
A g
() 3 = AT ]., 2 —+ 1
s o ; (4.20)
! 5 ﬂ .
6)npu ~ ¢~ "% pesasucumo or ¥
MNe'
T Ay -a)
U —a) (4.21)
0<A <A a a
[Ipu 5 9 3paueHwe ¢ ompenenserca NMHEHHON MHTepHoNAuMeil MeXIy 3HAYEHMSAMH  ° , BBIYUCIEHHBIMH 1o dopmynam (4.20) u
(4.21).
T 5,507
Bo Bcex ciydasix 3HaueHUe HE JIOJDKHO MpeBbIaTh 770 .
Tabnuua 4.2
¥ ape
Koadpunuentst
Az A o A =0
effy opu ¢ 5t snavenuax - 4l , PaBHBIX mpu ~ ° u suauermsx © 1 , PABHBIX
0,01 0,05 0,10 0,20 2 0,40 0,01 0,05 0,10 0,20 2 0,40
k4 0.8 0,01 0,06 0,07 0,08 0,08 0,01 0,06 0,10 0,20 0,18
1,0 0,13 0,20 0,23 0,25 0,26 0,13 0,20 0,26 0,31 0,36
1,2 0,25 0,33 0,37 0,39 0,40 0,25 0,33 0,38 0,43 0,49




1,5 0,42 0,48 0,52 0,54 0,55 0,42 0,48 0,53 0,58 0,64
2,0 0,56 0,63 0,66 0,68 0,69 0,56 0,63 0,67 0,72 0,78
3,0 0,73 0,79 0,82 0,84 0,85 0,73 0,79 0,82 0,88 0,93
4,0 0,80 0,86 0,90 0,93 0,93 0,80 0,86 0,91 0,96 1,01

A 300

e
‘E:"'%'D Rb,ser
!

[Ipumeuanue. [Ipu 0< ﬂs < ﬂ‘s K02 GUITHESHTHI Pere OIIPENEIAI0TCS JTMHEHHON HHTePIONSLUEH.

&

4.12. 3HayeHne 6a30BOr0 PACcCTOSHUS MEXIY TPEIMHAMU ~ OHpeaessieTcs o hopmyie

I =Ujf%1ds
4 (4.22)

104, 404, ) )
Y IPUHUMAIOT HE MEHee u 100 MM u He Oonee 1 400 MM (17151 PTIEMEHTOB ¢ paboueil BEICOTOM MONepevHOro cedeHus He 6omee 1 m).

-Abf - IUIOIIA/Ib CEUCHUA PACTAHYTOI'O 66TOHa, onpeacisaeMas B obremM ClIy4ac€ COINIaCHO YKas3aHUSAM n.4.7. HpI/I OTOM BBICOTa paCTﬂHyTOﬁ

30HBI OCTOHA NPUHUMAETCA HE MEHee 2a u He Oonee . Jlns mpsAMOYroJIbHBIX, TaBPOBBIX M JIBYTaBPOBBIX CEUCHUH BBICOTY PACTSAHYTOH 30HBI
6eToHa JIOMyCKaeTCs onpeAesaTh 1o Gopmyie (4.23) ¢ y4eToM yKa3aHHBIX OrpaHUYEHHUIL:

3nech

E

¥ =yik (4.23)

Fi

rjae - BBICOTA PACTSHYTOM 30HBI OETOHa, ompenensieMas Kak Ul yOpyroro Marepuaia mpu Kod(QQHIHEeHTe NpHBEICHHS apMaTypbl K OSTOHY

a=E, 8

o

- IOMPaBOYHBIH KO3)DUIMECHT, PaBHBINU:
JUTSL IPSIMOYTOJIBHBIX CEYEeHHI U TaBPOBBIX C MOJNKOW B cxkatoii 30ue - 0,90;

JUTSL IBYTaBPOBBIX (KOpOOYATHIX) CeUeHUI U TABPOBBIX C MOJIKOM B pacTsiHyToit 30He - 0,95.

3HaueHue Ve MIPUHAMAETCS PABHBIM:

Sred

Ared ,

JUI BHELICHTPEHHO HAarpy>K€HHBIX 3JIEMECHTOB

Fi =

JUUIST U3ru0aeMbIX 3JIEMEHTOB



_ Syed
A:red * NIREJF,.SEJ‘

F

A, red

rac - CTAaTUYECKUIA MOMEHT ITOJTHOTO MPUBEACHHOI'O CCUCHUS OTHOCUTCIILHO paCTSIHyTOﬁ rpaHu;

A:red

- cM. dpopmyny (4.8);
3HaK "IUTIOC" IIPUHUMAETCS TIPH CKMMAIOIIel TPOJONIbHON crite N

3HaK "MuHYC" - IpH PacTSTHUBAIONIEH cuile N .

IIpu pasauuHBIX AMAMETPaX CTEPIKHEH PACTAHYTOH apMaTyphl 3HAUEHHE  © IIPMHMMAETCS PABHBIM

2 2
=.’21ﬁf51 +...+?2kcf5k

':i.s
.’21(1151 +...+?2kc115k (4.24)
dy.dg ) )
rae - IMaMEeTPhI CTEPKHEH PacTsIHYTOH apMaTypebl,
w...n . .,
1 ¥ _ qucio crepsHeii MaMeTpaMH COOTBETCTBEHHO St sk,
4.13. 3nauyenue ko3¢ punMeHTa L ONpeNIeIISIIOT 110 hopMyIie
o
5,6re
w,=1-08—2¢
=)
s (4.25)
Vs ere o o
rie : - HanpsbKeHUE B INPOJOJBHOW PACTAHYTOH apMarype B CEUEHMH cpa3y Iocie 00pa3oBaHHMs HOPMaJbHBIX TPELIMH, ONpeneseMoe IO
E=Mcr-: +y ga=Mcrc +y
M =My, N N e T
ykaszaHusM 1.4.11, npuHIUMasi B COOTBETCTBYIOIIUX (hOpMyIax , u * rae u - paccTosHUs

COOTBETCTBEHHO OT LIEHTPA TSHKECTU PACTAHYTOM U CKATOH apMaTypbl A0 OCH, IIPOXOAAIIEH uepe3 LEHTP TSHKECTH MPUBEASHHOIO CEYEHHs, P UHATOTO

IIPU OIpeIesIEHUH SPC . mpu oTOM 3HaK " mmoc” NPUHUMAETCA MPU BHELEHTPEHHOM CXKATUH, 3HAK "MUHYC" - NIPU BHELEHTPEHHOM PACTSKEHUM;

SFC - oM. nn.4.4-4.8; N HPOJONBHAS CUIA TIPH AeHCTBHY PACCMATPUBAEMOI HATPY3KH;
oy . . . .
- HAIpsDKEHHE B IPOAONIBHOM PACTAHYTOI apMaType, IpH ACHCTBUHN paccMaTPUBAEMON HArPy3KH.
a >
Eciu  55¢ ¥ | npuHEMaIOT ¥ =0,2.
Jst u3rubaeMbIx 3JIEMEHTOB 3HaUYeHHe Ko duieHTa ¥s JIOIYCKAETCsl OMPEASIIAThH N0 opmyrie
= 1 _ |:| 8 MC?‘C
LR ¥

: (4.26)

¥ IpuHUMaTh He MeHee 0,2.

4.14. lllupuHy pacKkpbITUS TPELIMH MIPUHAMAIOT PaBHOI:

TIPYU MPOJOIDKUTENBHOM PACKPBITHN



Dere = Berel : (4.27)

IpU HEIPOAOJKUTCIIBHOM PACKPLITHH

Bope = Bope ] T ope 2 “Rope 3 (4.28)

)
rae ere,l [IMPUHA PaCKPBITUS TPEILHH, onpeaessieMast coriacHo m.4.10 mpu “1 =1,4 n npu IeHCTBUM NOCTOSIHHBIX U JUTUTEIBHBIX HATPY30K;

i) o
B2 1o xe, pu ¥1 =1,0 u nelicTBUM BCeX HAarpy3oK (T.e. BKIIIOYasi KpaTKOBPEMEHHEIE);

Dered 10 Ke, Ipu ¥1 =1,0 ¥ neliCTBUM OCTOSTHHBIX U JUTUTEIBHBIX HAIPY30K.

[nprHy HEMPOXOIKUTENBHOIO PACKPBITHS TPEIIIH MOXKHO TaKKe ONpPEeIsITh 1Mo Gopmyrie

Tal D=8"7.S,CJ‘C
Berg = Agpea |11 04 ——rc——

g, 037
i s0re (4.282)

) ) .
A€ 3HAYCHHUA sf n s OIpEACIAIOTCS COrJiaCHO m4.11 Ipu ACHUCTBUH COOTBETCTBEHHO CYMMBbI IIOCTOSIHHBIX M JUIMTEJIBHBIX HArpy3o0K M BCEX

Harpysok;

a
HEC oM. m4.13.

HpI/I OTCYTCTBUU Tpe60BaHHﬁ K KOHCTPYKIMH 11O OIpaHUYCHUIO IIPOHUIIAEMOCTH 1 IIPU BBITIOJIHEHU U YCIIOBUS

sl _Drggs,crc S 068

0 _Drggs,crc (4.29)
MOKHO HPOBEPSTH TONBKO MPOAOIKUTENHLHOE PACKPHITHE TPEITUH, 2 PU HEBBIONHEHUH ycIoBus (4.29) - TONBKO HEMPONOKUTENLHOE PACKPBITHE.

a a a A
Jns m3rubaembix sneMeHTOB B opmynax (4.28a) u (4.29) 3HaueHus OGO TE oy sf MOXKHO 3aMEHHUTh COOTBETCTBEHHO Ha o M u

My

- MOMCHT OT ﬂCﬁCTBHﬂ TMOCTOAHHBIX U JJIUTEJIIbHBIX HAaIrpy30K.

MNPUMEPBI PACYETA
Mpumep 42./]aHo: xene300eTOHHAS IUIUTA MEPEKPBITHS C pa3MepaMy MOINEePEYHOro ceueHus (IS TOJIOBUHBI CEYeHUs! IUUTHI) 1o 4ept.4.4; OeToH

R £ £
wracca B25 (© P61 55 MITa, © P+% =185 MITa, ~ ¥ =30000 MITa); mwiomams ceuenus pactsuyroii apmarypsl kiacca A400 5 =760 mm

(2 i 22); mOTHBI MOMEHT B CEpeluHe IposeTa M =69 kH'M; Bce Harpy3Kku MOCTOSHHBIE U AJTUTEIbHBIE.

725

2922

400

2
=2 44—
N E

Yepr.4.4. K npumepy pacuera 42

Ock cmmerpun

TpeOyeTrcs mpoOM3BECTH PacUeT 10 PACKPBHITHIO HOPMAIBHBIX TPEIIHH.



! !

b ]
Pacuer. U3 uept.4.4 umeem: b =85 MM, h =400 mm, =58 MM, S =725 mm; S =50 MM.

OmnpenenuM MOMEHT 00pa30BaHUS TpPEIIUH cre

P
-:x=£=2m4=6,6? ,
B 310 4; =0,

n

coryiacHo 1.4.5. I[IISI OTOro omnpeaciiaseM IC€OMETPUYCCKUE XAPAKTCPUCTHUKU IIPUBCIACHHOTO

CEUYCHU IpU

A = A+ 0, =bi+ (B —B) Iy + ol =85:400+ (725 -85 50 +
+6,67-760 = 34000 +32000 + 5069 = 71063 2,

Vi = S f Augg =[34000-4007 2 + 320000400 - 50/ 2) +
5069°58]/ 71069 =268,7

b , , , , ,
1o =E+E:-Ez (O — i 2)° + (b =) b =k 2= 30 + () - B) ;gj? 12+
annd e
+ oAy —a)? = ¥+ 34000(268.7 - 20032 L 580507

+32000(375 - 268,7)% +5069(268,7 - 58)* =1,20710° 4.

Iyeg _1207°10°

= 4.45-10%
¥ 0687

=

MM .

W ¥

VYurem Heynpyrue nehopMalMu pacTSHYTOro OETOHAa IYTeM YMHOKCHHUS

W=449-10%12=584-10% 3

MM . Torma

Ha KodpduimeHt *, paBHbld cornacHo Ta6n.4.1 1,30, T.e.

My, = Ry W = 1,55-584-10% = 9,052-10° ;

PACKPBITHIO TPEILIMH HEOOXO/IIM.

‘MM =505 kH-m <M =63 kH-M, T.e. TpemmHsl 00pa3yloTcsi M pacyeT IO

OmnpeznenuM HampspkeHHE B apMarype T3 mo dopmyie (4.13). PaGouas BbicOTa CeYCHHUSA EED =h-a=400-58=342 MM; KOd(DPHUIIMEHT
300 300 A ,
¥ z =ﬁ = 16,2 ooy = 50050 _ 760-16,2 — 0,424
HpHBEIeHNs b, ser ’ Torna npn by 20342 ;
by~ R
T=(f YRy 32000 115080
By Ho 342 r

u3 rpapuka Ha uept.4.2 HaxomuM KO3 QULUCHT 0,9 ¥ miIe4o BHYTPEHHEW mapbl CHJ PaBHO

z, =hy =09:342=308

M 69-10%
a. = = =

z A, 308 760 -

Onpe/ienuM paccTOSHAE MEXTy TpelMHaMu > 10 dopmyre (4.22).

Y=y =2687°09=2478 5515200

ITockonbKy BBICOTA PACTSHYTOro OEeTOHa, paBHAs
0eToHa MPUHUMAEM paBHOM

MM, IUIOHIaAb CE€YCHHUA PACTAHYTOI'O



My =505k =255 200=17000 MME.

Tornma
I = U,ﬁﬁds 057900 oy o4
A, 760
MM,
YTO MEHBIIE 4Dd5 =530 MM # MeHbIe 400 MM, TTO3TOMY OCTaBIIsieM E'S =246 Mm.

3HavyeHue ¥s omnpenesuM 1o ¢popmyie (4.26)

M
p,=1-082ee o1 0g202 _yggs
M 69 |

Omnpenensiem o popmyste (4.10) mMUpHHY TPOAOIDKUTEIBHOTO PACKPBITHS TPEIIHH, IPUHAMAS “1 =14, “2 =0,5u 3 =1,0,
a 294 82
Gere = P1P2PIY s = 1; = 14°0,5-0,895 52" 246 = 0,227
& 2+10

MM,

)
YTO MEHBIIC NPEACIIBHO Z[Ol'lyCTPIMOﬁ HIMPUHBI NPOAOJDKUTEIBHOI'O PACKPBITUA TPEIINH, paBHOﬁ corjacHo m.4.2 ere ’HH :0,3 MM.

IIpumep 43./JaHo: >xene3o00eToHHas MTa QyHIAMEHTa C pa3MepaMH IHONEPEYHOTO CEUCHUs & =300 MM, & =1150 mm; ¥ =42 mm; Geton Krmacca

£ It A 2
B15 ( b, ser =1,1 MI1a, b,ser =11 MITa); paGouas apMaTypa kinacca A400 ¢ TIOUAabIo ceueHust = =923 MM (6;Zj 14); MOMeHT B pacyeTHOM

M M
CCYEHHH OT MOCTOSHHBIX M JJIMTEIBHBIX HAarpy30K =50 KH'M, OT KpaTKOBPEMEHHBIX Harpy3oK sh_o kH-M; GyHIaMeHT sKcIuTyaTHpyeTcs B
HEarpecCHBHBIX YCIOBUSX (BBIILE BEPXHETO YPOBHS IPYHTOBBIX BOI).
TpeOyeTcs MPOU3BECTH pacyerT 110 PACKPBHITHIO HOPMAIIbHBIX TPELINH.
A 823
p==_""__ =00027<0,005
cre Bk 1150300

Pacuer. Onpenenrm MOMEHT 00pa3oBaHMsI TPELMH corjacHo mm.4.5-4.8. Ilockonbky ,

W

YIpPYruif MOMEHT COIPOTUBIICHUS onpezenum 6e3 yueta apMaTypel, T.e.

2 , P
g < B _ 1150-300

- St
-1725:107

6 MM

Vurem Heynpyrue nedopMaiMu pacTsSHYTOro OETOHAa IyTeM YMHOXKCHHUS W Ha KO3 bULUCHT T, paBHbIl cormacHo Tab6a.4.1 1,30, T.e.
7 7 = =11 And = T

W=131725107 =2,24-10" 3 Moo = Ry =11 224100 =2467-100 — —o467 o

{M =M+ Mg =50+10=60

HEOOXOIHUM.

Tornma

kH'M, T.e. TpeuHbl NpH ASHCTBUM IOJHOW HAarpy3Ku OOpa3ylOTCS M pacyeT IO PACKPBITHIO TPELIMH

=)
IIposepum ycnoBue (4.29) ¢ 3aMEHOH HANMPAKEHUH  © COOTBETCTBYIOITMMH MOMEHTaMH

My -08M,, _50-08 2467

= 0,752 > 0,68
M-08M,, 60-03 2467

=)
CIe/IOBATEBHO, TPOBEPSEM TOMBKO MPONOKHTENHHOE PACKpEITHE TpemmH. OmpejeiseM HaNpskeHHE B apMarype  ° mo ¢opmyre (4.13),



M = M, hy=h-a=300-42=258

MIPUHAMAS Pabouas BBICOTA CEUYCHUS M; KO3 pHIHEeHT TIPUBEICHUS
500 oo -
g = = =202 pory - s (2232127 oo
b,ser . Torma npu EJ.SED 1150258 u v 0.0 n3 rpajpuka Ha dYepT.4.3 Haxomum
f = 0,89 . IIne4o BHyTpeHHEH mapbl CUI PaBHO %5 f}-ﬁj =089 258 =229.6 MM.
T
oM 0 oy
z, A 22961923 -

y =0,5kk

JIJiss IpsSIMOYTOJIBHOTO CEYEHUS BBICOTA PACTSHYTOW 30HBI OETOHA C y4eTOM HEeynpyrux nedopmarmii paBHa =0,5-300-0,9=135 mm

v 2a =2-42=84 MM ®W, KpOME TOro, Y =135 < [:]’5;2 =150 MM, TO3TOMYy  OCTaBJIIeM Y =135 MM u ToOrma
Ay =By =1150-135 =155250 MME
I = 0,5%.&5 - 0,5%14 =1177
Paccrosane Mexny TpemmHamMu onpenenuM 1o Qopmyne  (4.22) s MM, 4TO OoIbIe

40d, =40+ 14 = 560

{
MM u 6osiee 400 MM, Mo3TOMY MpuHAMaeM = =400 M.

M=MI

3HayeHue L omnpexensieM 1o popmyre (4.26), npuHUMast =50 kH-Mm.

M
W =1—0,8%=1—0,8%=0,505

?

Omnpenensiem 1o popmyse (4.10) mupUHY IPOIOIKUTEIBHOTO PACKPBITHS TPEIHH, IPUHAMAS ¥1 =14, “2 =0,5u w3 =1,0:

Bope = P1E2E3W 5 ;_.SES =14-05 ﬂ,ﬁﬂﬁﬁ- 400 =02

p 2:10°

MM,

ol
YTO MEHbIIE MPeAEIbHO JOMYCTUMOI IIMPHHBI POAODKUTEIEHOTO PACKPBITHS TPEILUH, PaBHOM creult =0,3 mm.

¢
Mpumep 44./lano: xene300eTOHHAS KOJOHHA NPOMBIIUIEHHOTO 3/[aHHs, C Pa3MepaMH MMONEPEYHOr0 CEYCHHS A =500 mm, & =400 mm; & T @ =50

. h_ R&,ser _ REJE, ser _ .
MM; OetoH kimacca B15 ( =24000 Mlla, =11 MlIla, =1,1 MIla); pabGouas apmarypa kinacca A400 c miIomAagbI0 CEYEHHS
A=A A

& 9=1232 MM (ZEZS); YCWIIUSL OT MOCTOSHHBIX W JJIMTENIBHBIX HArpy30K: I =500 kH, f-150 kH'M; ycunus oT KpaTKOBpEeMEHHOH

M

N
(BeTpoBoif) Harpyski: St =0,0; S =90 kHwm.

TpelOyercs pacCUUTaTh KOJIOHHY 110 PACKPBHITHIO TPELINH

Pacuer. OnpesienseM MOMEHT 06pa30BaHMs TPEIMH ~ “' © cornacHo nm.4.5-4.8.
A 1232
p==_"""_ =(,0062<0,005 o
IockomnbKy bk 400500 , OIIpe/IeNaeM 3HAUYEHHS Wy 8a Y4ETOM apMaTyphI IIPH KO3 (QHIMEHTE PUBEIEHHS
5
H 2410
o=—2= — " 8,233
By, 2410 . Loy =hIZ2=250
. Jlnsg OpAMOYroNbHOIO CeYeHHs C CHMMETPHYHOM apMaTypoi MM, a MOMEHT HHEpIHH

iy red

paBeH



3 e
Log =2 v 2a0050-0? - 22029 4010328333250 -50)2 —4,988-10°
12 1 s
.
o dea 498810° oo
Torna Yt 250 MM .

Hnomam, NPUBCACHHOIO CEYCHU paBHA

Apog =Bl 24,0 = 400500+ 212328333 = 220533 3

6
W _199510° .
A,y 220533

2L =

Torma MM.

W

VYauteiBaeM Heymnpyrue aAedopMaldy  pacTSHYTOro OeTOHa IIyTeM YMHOKCHHUS Ha Kod(duIreHT T:1,3 (cm.  Tabm4.1), T.e.

W =1995-10% 1,3 = 2594108
MM.

are N = NJ’

OnpenensieM MOMEHT o gopmyne (4.4), npuHIMAas =500 xH,

SM=M+M

M. =R W+ e & &
ere b, ser A=1,1-25,94-10  +500000-90,5=73,76:10  H-Mm=73,76 xHM sh—150490=240 xHM, Te.

TPEILHHbI IPH ISHCTBUHU BCEX HArPy30K 00pa3ylOTCS U PACUET 110 PACKPBITHIO TPEIIUH HEOOXOIHM.

OrpeniensieM HanpshKEHUE B PACTSHYTOH apMaType IpH JISHCTBUH BCeX Harpy3ok ro gopmyse (4.19).

by =h-a=500-50=450 -q45

M hy-a' 240 045-0,05
="+ = +

g =0,68
N2 500 "
A
P R VRS ;UU i 40102-?;1250 | 31[:]1[:J B
ITpu iy 045 " & b, ser U3  Tab6n4.2  Haxomum Pere =0,54. Torma
EOEE
o, = Ne Drs = 500010 68[].[154 = 3312
Ak 1232450 MiTa.
g, . = M;
AHaNOrM4YHO OmpeeNsieM HampsLKeHUe MpU JAEHCTBUM MOCTOSIHHBIX W JUIMTENBHBIX HArpy30K, T.€. HPUHUMAS =150 xH™M un
=Nt 500
g M e 150 00 g5
N2 500 "
299
Ipu by 045 p Bl =0,187 u3 Ta61.4.2 HAXOAUM Pere =0,32.
ETR
o, =0, =20 107300 4 5y 1443

1232450 MITa.



OmnpenennuM TaxKe HalpsHDKCHUE T IIpY AECHCTBUU MOMEHTA M = M':r': =73,76 xH-M u cuist & =500 xH.
g 03475
~ 1378 4 0,2-0,3475 " Toas e o
200 M; o ,ﬂ'gD : u HE st =0,187 HaXOJIUM Pere =0,08;
AR
o mg, . SO010NBTS o o
= 1232450 MITa.
[IpoBepum ycnopue (4.29)
-0 -03

08 2 0sere 14457082 399 ¢ 068
0, 0,80, 4, 33L,2-08 25

& cre

T.e. ycrnoBue (4.29) He BBINOIHSCTCS, CIEIOBATEIBHO, MPOBEPSAEM TOJIBKO HEHPOIOIDKHTEBHOE PACKPBITHE TPCUIMH, OMpEIesss no ¢dopmyre

cd o)
(4.28a). Jlns 3TOrO TPENBAPUTENHHO OMPEICIIieM ere,2 mo ¢opmyie (4.10) mpu “ =1,0 m ~ ¢=331,2 MIla. ITo dopmyne (4.25) umeem

p.=1-0g28ee 1052 _goy
3312

)

OnpejienseM paccTOSHME MEXIy TpeluHAMM  °

_ S _BE/24 2A,0hi2 _ 40005002 12 + 211232833 250
Argg + N/ Rbf,ser g + N/ R&f,ser 220533 +5DG'103’f1=1

coriacHo 1m.4.12. JInst 3TOro BEIYKCIUM BBICOTY PacTSHYTOH 30HBI OeToHa mo dopmyne (4.23),

by =817

NIPUHUMAs & =0,90, a MM,

Y=y =81708=T35 < 2a=250=100

A = b =100-400= 40000 MME

[Ipunumaem J =100 MM ¥ TOr/ia IUIOLIAb CEYCHHS PACTSIHYTOro OETOHA paBHA

I = 0,5%.&5 = 0520900 g _ 4545

. R o 2400

{
[punumaem & =400 m.

3312

=400 =10,31

MM;

o)
Repe, 2 = P1E2EIW 5 E_‘st =050%4 510
. .

=T 0,80 5,cre

Bepe = Bgpe,2 [1 +04 ] =031(1+0,4-0,39%) =036

Oy TN00 5 g
MM,

YTO MEHBILE MPEIETBHO AOMYCTUMON IIUPHHBI HEMPOAOIKUTEILHOTO PACKPBITHS TPELHH, paBHOH 0,4 MM.

PACYET XEJIE3OBETOHHbIX KOHCTPYKLUA NO OE®OPMALUAM
OBIIMUE ITOJIOKEHU A

4.15. PacyeT 311eMEHTOB KeJ1e300€TOHHBIX KOHCTPYKIHUH 10 iehopManusiM IIPOU3BOJIAT C YUETOM SKCIUTyaTAalIMOHHBIX TPEOOBAHUMH, MPEIbBISEMbIX
K KOHCTPYKIIHH.

Pacuet o medopmanusiM ciieyeT Nporu3BOIUTH Ha JCHCTBHE:



MTOCTOSIHHBIX, BPEMEHHBIX JTUTENFHBIX U KPATKOBPEMEHHBIX HATrPY30K IMPH OrPAaHHYCHUU JIePOpMAIiii TEXHOIOTMYECKUMHU HIH KOHCTPYKTUBHBIMHU
TpeOOBaHUIMU;

NOCTOAHHBIX U BPEMEHHBIX JIIUTCJIbHBIX HArPY30K IIPHU OrpaHUYCHUN z[e(bopMauHﬁ 9CTCTHUKO-TICUX OJIOTUYCCKUMU Tpe60BaHI/IﬂMI/I.

4.16. 3HaveHHs TpeNeNbHO JOMYCTUMBIX AedopMmanuii snmeMeHToB mpuHMMaroT cornacHo CHull 2.01.07-85* w HOpMaTHBHBIM JOKYMEHTaM Ha
OTJICTTFHBIC BUIIBI KOHCTP YKIIHIL.

PACYET XEJIESOBETOHHbIX 3JIEMEHTOB MO NPOr'MbAM

4.17. Pacuer xene300€TOHHBIX 3JIEMEHTOB M0 POrubdaM IPOU3BOIIT U3 YCIOBUS

& (4.30)

J

rae = - nporud xene300eTOHHOrO IEMEHTa OT ASHCTBUS BHEIIHEH HarpysKy;

f ulf

- 3HAUCHUC MMPCACIIBHO AOITYCTUMOI'O rlpom6a JKEJIe300€ TOHHOT'O 3JIEMEHTA.

IMporuGs! xene300eTOHHBIX KOHCTPYKIMI ONMpEeAEIsIOT M0 OOMUM MpaBHiIaM CTPOMTEIbHOH MEXaHUKH B 3aBHCHMOCTH OT M3TMOHBIX, CIIBUTOBBIX M
0CeBBIX Je()OPMAIMOHHBIX XapAKTEPUCTHK KEJNC300eTOHHBIX 3JIEMEHTOB B CEYEHMSAX II0 €ro JIuHe (KPUBM3HBI, YIJIOB CIBMIa, OTHOCHTEIBHBIX
MPOZIONIBHBIX Ae(hOpManuii).

B Tex ciydasix, korza nporu0sl sxkene300€TOHHBIX JJIEMEHTOB, B OCHOBHOM, 3aBUCAT OT M3rMOHBIX JieopMalyii, 3Ha4eHHe MPOru0oB ONpeeNtoT Mo
KpHMBU3HE 37eMeHTa cornacHo nn.4.18 u 4.19.

4.18. TIporuo sxene300eTOHHBIX AIEMEHTOB, 00YCIIOBIEHHBIH Nedopmariieii n3rnbda, onpenesnsior no gopmyse

i
— {1
f=J'Mx[—] dx
u " (4.31)

X X

rae - W3ruOaroNUii MOMEHT B CCYCHUH OT JCUCTBUSA €AMHUYHON CHJIBI, HpHJ'IO)KeHHOfI B CE€UCHUU, JIsI KOTOPOIro OIPEACIACTCA HpOFI/I6, B

HaripaBJI€HUU 3TOI'O npom6a;

F ] . o
[ ¥ - HonHas KPUBM3HA JIEMEHTA B CCUCHHUH OT BHELIHEH HAPY3KH, [IPU KOTOPOH ONpPEIeISIeTCsl IPOruo.

B obuiem ciydae dopmyny (4.31) MOXKHO peanu30BaTh MyTeM pa30OMEHHs DJIEMEHTAa Ha Psji YYacTKOB, ONMpPEAeNss KPUBH3HY Ha TpaHHIAX ITHUX

lr']
YYacTKOB (C y4eTOM HalW4usl MM OTCYTCTBMS TPEIIUH U 3HAaKa KPUBH3HBI) U NEPEMHOXEHHS S0P MOMEHTOB * M KpMBH3HBI [ ¥ mo nnume
JJIEMEeHTa, NPUHUMasl JIMHEIHOe pactpeneeHHe KPUBHU3HBI B Ipejeax Kak[oro ydacTtka. B 3ToMm ciyyae mpu omnpeneieHHd nporuba B cepeauHe

nposera ¢popmyina (4.31) npuobperaer Bua
2 nid-1
= J 5 [l] + l +6 Z i l] +[l] +|:3}g—2:|[l]
12n Plapl A7 Jeupy i=l " " Ji i

, (4.32)
1 (1
Fleapl A7 Jsupr . .
rae , - KPHBH3HA JIEMEHTa COOTBETCTBEHHO Ha JICBOH U IPABOH OMOpax;
1 1)
Pl AT i i=i
L 47 - xpuBH3HA dIIEMEHTA B CHMMETPHYHO PACIONOXNKCHHBIX CedeHmsIX * u *  (mpm ) COOTBETCTBCHHO CJICBA U CIIPaBa OT OCH

CUMMETpPHH (CepeNHbI MPOJIeTa, 4epT.4.5);



lr‘ ]
[ e KpUBHU3HA 3JICMCHTA B CCPEIUHE MTPOJIETA;

L. YETHOC YUCIIO PABHBIX YUYACTKOB, Ha KOTOPOC pas3aACiIAIOT IIPOJICT, IPUHUMACMOC HE MCHEC 6;

{

- [IPOJICT 2JICMCHTA.

B tdopmynax (4.31) u (4.32) xpumsssl ¢ ompenensor mo ykaszasmsM mm.4.21-4.27. TIpu 5ToM 3HAaK KPHBHM3HBI MPUHMMAIOT B COOTBETCTBHHU C
SMIOPON KPUBU3HBL.

o ! i it ¢ (a1}t e It o
7 ] 1 w3l e a1y [ T 0
n 13 ) ) 1) " 1 n~ n !

H").ir f%)m ’
/ fl’»'h-

+ 2 ,

Yepr.4.5. Onropa KpUBU3HBI B XKeNE300€6TOHHOM 3JIEMEHTE IPU 00IIEM Cllydae OIpeeieHHs poruda

IS

4.19. Inst n3rubaeMbIx 3JIEMEHTOB IIOCTOSIHHOTO CEUSHHMS], MMEIOILIMX TPEIIMHbI Ha KKIOM y4acTKe, B Ipe/eliaX KOTOPOro H3rUOaronii MOMEHT He
MEHSET 3HaK, JOIyCKAeTCsl BBIYMCIATH KPUBU3HY Ul HauOoliee HANpPSsHKCHHOIO CEYCHUs W NPMHHUMATH JUIS OCTAIBHBIX CEYEHHMI TaKOro y4acTka
KPUBHU3HBI H3MEHSIOLIMMICS IPOOPLIMOHAIBHO 3HAUYSHHSAM H3rHOaroIero MomeHra (4ept.4.6).

Yepr.4.6. Dmropbl H3rudarommux MOMEHTOB M KDUBH3HBI B )K€I€300€TOHHOM 3JIEMEHTE IOCTOSIHHOTO CEYEeHUS

a - cXeMa pacHoJIoKeHHs! Harpy3KH; O - SMI0pa MOMEHTOB; B - 3MFOPA KPHBHU3HbI

B sTOM Citydae a1 CBOOOZHO ONMEPTHIX M KOHCOJIBHBIX AJIEMEHTOB MaKCHUMAaJIbHBIH MPOTHO OMpeAesisioT 1o Gopmyne



Ki =S;2[l]
" Jrax | (4.33)

F ] o
rac [ AY - ponnas KpUBHU3HA B CCUCHUU C HAUOOJIBIIIHM I/I3I‘I/I6a}OH_[I/IM MOMEHTOM, OT Harpy3ku, Ipu KOTOPOU OIPEACIIACTCA HpOI‘I/I6;

o K03 GUIMEHT, TPUHUMAEMBIH 10 Tabi.4.3.
Tabmuna 4.3
Cxema 3arpyKeHus cBOOOTHO Koot pumert = Cxema 3arpy)xeHust KOHCOITH Koot buimer o
OIepTOoii OATTKU
T 5 3 ].
IIIEFTE RN RN FIENNENEERNE
! e 7 =
t ] 48 : ! 4
1 4 1
+ b 12 2 ) 3
] 2 ik
2
1 a ) @ ¢
- —|x-=
‘}_asla_. A 2 52 1 6
f i
b L
S =SSN S 5 .
Ilpumeyanue. Ilpu 3arpy)KeHHHM OJEMEHTa cpa3y [0 HECKOIBKUM CXeMaM Z L ’Ilr Z Yoormme 'wm ! COOTBETCTBEHHO

Ry

KO3C1)(1)I/II.[I/I€HT U MOMCHT M B CEpCAMHE IIpoOJICTa OaJIKu WU B 3aIe]IKe KOHCOJU ISl KaXKIIOW CXEMbl 3arpyXeHusl. B srom ClIyd4a€ KpUBH3Ha

ZMJ'_

[ 1 ]
s
AL onpemensercs Npyu 3HAYEHAN M paBHOM

Ecnu nporud, onpenensemslit no ¢gopmyne (4.33), npeBblliaeT JOMYyCTUMBIN, TO Ui ¢1ab0 apMHPOBAHHBIX 3JIEMEHTOB (F"S <0,5%) ero 3HaueHue

PEKOMEHIyeTCsl YTOUHUTD 3a CUET ydeTa MOBBIIIECHHOH XKECTKOCTH Ha ydacTKax 0e3 TPEIIUH U ydeTa EPEeMEHHOH KECTKOCTH Ha y4acTKaX ¢ TPEIMHAMUY;
JUIs CBOOOJTHO ONEPTHIX 0aJIOK, 3arpyKEHHBIX PABHOMEPHO pacIpeIeIeHHOH Harpy3Koii, 3TO COOTBETCTBYET (hopmyiie

511 1 1
SR ORC)
oAy Triat al ’ (4.38)
P

rae el - nonmas KpHUBHU3HA B CepeIHE MPOJIeTa, OnpeaeieHHas 0e3 yuaera Hanuuus TpeluH mno ¢popmyne (4.37);

1

_ '}"‘G?‘C (1 + 3}“'61‘6 :I

cre 1 2



= 1M M,

}"‘C?"C 2
3/1€Chb
na MaKCHUMaJIbHBII MOMEHT OT BCEX Harpys3oK;
MCJ‘C

- MOMEHT 00pa30BaHUs TPEIIHH, OIpeensieMbli cornacHo mi.4.4-4.8.

JUist M3rubaeMbIX AJIEMEHTOB C 3aLIEMIICHHBIMU OMOPaMH IIPOTHO B CEpEAMHE MPOJICTAa MOXKET OMpPEeAeIISThCs o hopMmysie

1 1 1
f= [_] S %[ = -5 [
F A

F lsupd P Jsup 8

(4.35)

"

e Flua AT Jsupd sup, ¥

Ry

- KpUBHU3HA COOTBETCTBEHHO B CEpe/IMHE NPOJIETa, Ha JIEBOH U MpaBoil onopax;

- KO3 PHIIEHT, orpeaensieMbIi 1Mo Tabi.4.3 kKaK It CBOOOIHO ONepToi Oayku.

Bo Bcex cimygasx nmporub nprHUMaeTcs He MeHee Iporuda, ONpeaeIeHHOro 110 KpUBI3HaM 0e3 ydeTa TpelyH.

R0

4.20. JIJ'[H HU3ru0aeMbIX 3JIEMEHTOB npu HeO6XOI[I/IMO YYUTBIBATh BJIHWSAHUC IONCPEYHBIX CHUJI Ha UX HpOFI/I6. B stom cirydac TTOJTHBIN

MPOrud paBeH CyMMe MPOruOoB, 00yCIOBICHHBIX AeopMmanuent narubda (cm. m.4.18 n 4.19) u nedpopmanueii capura g

[poru6 fg , 00yCIIOBIIEHHBI iepopMariyeil ciBura, OnpeaesstoT 1o Gpopmysie

Ex*yxcfx
, (4.36)

f=

O —

rae Qx - HnornepevHas Ccujia B CCUCHUU &£ OT JCHCTBUA CITUHHUYHON CHJIBI, HpPIJ'IO)KeHHOfI B CCUCHHH, IJI1 KOTOPOro OHnpeacsaCTCsa l'IpOFI/I6, B

HAaIpaBJIeHUH TOro Nporuoa;

Tx

- YroJI CZIBUTra 3JIEMEHTa B CEUSHHUHU OT JISHCTBHS BHEIIHEH HArpy3KH, IIPU KOTOPOH ONpeesseTcst Hporuo.

Fx

3HayeHue ornpenessercs no ykazanusam m.4.28.

OMNPEOENEHUE KPUBU3HbI XXENE3OBETOHHbLIX 3JIEMEHTOB
OBIIME MMOJIOXEHMUSL
4.21. KpuBu3Hy ene300€TOHHBIX IEMEHTOB IS BBIYUCICHUS HX ITPOrHOOB OMPEACIISIOT
a) JUIs 3JIEMEHTOB WJIM YYACTKOB 3JIEMEHTA, TI€ B PACTAHYTOH 30HEe HE 00pa3yroTCsi HOpMaJbHbIE K IPOIOIBHON OCH TPELMHBI, COTTacHo m.4.23;
0) [UTs SIEMEHTOB HJIM YY4aCTKOB 3JIEMEHTA, TJI€ B PACTSHYTON 30HE UMEIOTCS TPEIIUHBI, CoriacHo mi.4.24-4.26.
DJIeMEeHTHI WK YYaCTKH 3JIEMEHTOB pacCMaTPUBAIOT €3 TPEIINH, eI TPEIIUHBI He 00pa3yroTcs (T.€. BBIMOIHsETCs yciuoBHe 4.2) IpU JeHCT BUM BCEX
Harpy3okK (T.e. BKJIIOYasi U KpaTKOBPEMEHHbIE) ¢ KO3(D(GHUIUEHTOM HAJeKHOCTHU 110 HArpy3Ke Tf =1.
KpuBn3Hy xene300eTOHHBIX JIEMEHTOB C TPEIMHAMHU 1 0€3 TPEIMH MOKHO ONPEAEIUTh Ha OCHOBE eOopMallMOHHON MojienH coryiacHo 1m.4.27.

4.22. TlonHyr0 KpUBU3HY U3rM0aeMbIX, BHCIICHTPEHHO CKATHIX U BHELICHTPEHHO PACTSAHYTBIX 3JIEMEHTOB OMPEACIISIOT 10 hopMyIie:



- I y4aCTKOB 0€3 TPEIIHH B PacTsHYTOH 30He

1

290

—_ = + 1| —

F .?"1 F 2, (437)
r

F ] . .
rac 1 u [ 2. KPUBU3HBI COOTBETCTBEHHO OT HENPOAOJDKHUTEIIBHOI'O AE€UCTBUA KPATKOBPEMEHHBIX HAIrPy30K U OT MPOAOJIKUTEIIBHOI'O JCUCTBUA

NOCTOSIHHBIX U JJIUTCIIbHBIX HArpy30K;
—_=|_ - - +| —
r I 1 I a ¥ 3 , ( 4 38)

rac 1 - KpUBHU3HA OT HENIPOJOJKUTEIIBHOTO HeﬁCTBHH BCE€X HArpys3oK, Ha KOTOPBIC IIPOU3BOAAT pacUeT I10 z[edpopMaum{M;

- JId Y4aCTKOB € TpE€IIMHaMH1 B pacmHy’roﬁ 30HC

Vo 2 - KpUBH3HA OT HETIPOAOKHUTECIIBHOI'O HeﬁCTBHﬂ TMOCTOSAHHBIX U JJIUTEIIBHBIX HAIPY30K;

Vo 2 - KpUBH3HA OT MPOAOKHUTECIIBHOI'O ﬂeﬁCTBI/IH TMOCTOSAHHBIX U JIUTEJIBHBIX HAarpy3ok

IMpumeuanue. [pu ucnonszoBanun Gopmyssl (4.37) KpaTKOBPEMEHHYIO Harpy3Ky, BKIrodarolyro B ceost cormacHo CHulII 2.01.07-85* nonmxkenHoe
3HaueHHe, cle/lyeT IPUHUMATh YMEHBIIECHHOH Ha 3TO 3HAUEHHE, YUUTBIBAEMOE B 3TOH (hopMyIie KaK JUIUTENbHAS Harpy3Ka.

KPUBU3HA KEJE3OBETOHHOI'O DJJEMEHTA HA YYACTKE BE3 TPEIIIUH B PACTSIHYTOM 30HE

4.23. KpuBH3Hy 5ke1€300€TOHHOTO JIEMEHTA Ha ydacTKe 0e3 TPEIIMH ONpeeIIsoT 1o hopmyrie

1 M

ro Byl , (4.39)

N

rae M M3rubaroNii MOMEHT OT BHELIHEi Harpy3ku (BKIJIFOYAsi MOMEHT OT IPOJIOJIBHOM CHIIBI
TSDKECTH NPUBEACHHOTO CEYEHHUS);

OTHOCHTEJIBHO OCH, HNPOXOAAIIEH 4epe3 LEeHTP

red _ \oment HMHEpLUH TPHUBEICHHOTO CEYEHHsS OTHOCHTENIPHO €ro IEHTpa TSDKECTH, ONpEeAeNseMBbIH Kak A CIUIOIIHOTO Tela IO OOLIMM
[paBUJIaM CONPOTHBJICHUS YIPYrHX MaTE€pUaloOB C Y4€TOM BCeW IUIOIIAJM CeYeHHs OETOHA M IUIOLIAfeH ceyeHHs apMaTypbl ¢ Kod(duuueHToMm

E}!=E5J"EE,1'

[IPUBE/ICHUS apMaTypbl K OETOHY PaBHBIM

By

- MOZIyJIb iepopMaLiK CXKATOrO OETOHA, TPUHUMAEMbIH PABHBIM:

TIPU HETIPOJIOJKUTEIIFHOM JISUCTBUH HATPY3KH

EEJI =D,85E5 . (4.40)
PH NPOJIOJDKUTENLHOM JIEHCTBUU HATPY3KH
gy
By =—
1+ b cr

e (4.42)



B ar

rae 7 - K03 UOUEHT Mom3ydecT OeTOHa, MPUHUMASMBIN B 3aBUCHMOCTH OT OTHOCHTENIEHOH BIIaXKHOCTH BO3/lyXa M Kiacca OeroHa 1o tabm.4.4.
Tabnuma 4.4
OTHOCHTETbHAS
o or
BIIYKHOCTD 3HaueHNs KO3 PUITEHTA TTOI3YIECTH IpH Ki1acce OeTOHa Ha CKaThe
BO3IyXa
OKpYXaromen
cpensl, %
B10 B15 B20 B25 B30 B35 B40 B45 B50 BS55 B60
BEIIIE 75 2,8 2,4 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
(TToBBITIIEHHAST)
40-75 3,9 3,4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 15 1,4
(HOpManbHast)
HIDKE 40 5,6 4,8 4,0 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0
(TIOHIDKEHHAs)

IMpumeuanue. OTHOCHTENBHYIO BIAXHOCTh BO3lyXa OKpyxatomei cpeasl mnpuHumaror 1o CHull 23-01-99 kak cpenHioro MecsuHYO
OTHOCHUTENIbHYIO BIIQKHOCTh HanboJiee TEIIoro Mecsla 1l paifoHa CTpOUTENbCTRA.

KPUBU3HA KEJE3OBETOHHOI'O DJJEMEHTA HA YYACTKE C TPEI[UHAMHA B PACTAHYTOM 30HE

4.24. KpuBH3HY U3ru06aeMoro sxese300eTOHHOIO JIEMEHTa Ha yJ4acTKaxX ¢ TPEIMHAMH B PACTSAHYTON 30HE ONpeesaioT 1o Gpopmyrie

1 M

F E&,redfred (4.42)

rae red _ \joment MHEPIMH NPHUBEJICHHOTO CEYEHUs] OTHOCHTEIBHO €ro LEHTpPa TSDKECTH, ONpEeNseMblil 0 OOLIMM IpaBHIaM CONPOTHBICHHS
YHOPYTUX MaTEpHAIOB C Y4E€TOM IUIOLIAAN CeUeHHs OETOHA TOJIBKO CXKATOW 30HBI, IUIOLIAJIH CeUSHHUs CKATOW apMaTyphl ¢ KO3 QUIHEHTOM MpUBEICHUS

il s
51y pactsmyroit apmarypel ¢ KosdummerTom npuBenerns 52 (1epr.4.7);

R,g, sar
Eb,red =—

- IPUBECHHBIA MOAY/b AehOpMAaIMU CKATOTO OETOHA, MPUHUMACMBIN PABHBIM

By ved b1 red Zh1 red

, 1€ 3BHAYCHUC PaBHO:

MIPU HETIPOIOKUTENBHOM JeUCTBUM Harpysku - 15-10

TIPU MPOJOIDKUTENBHOM JEHCTBUN HArPy3KH B 3aBUCHMOCTH OT OTHOCHTEIILHOMN BIIAKHOCTH BO3/yXa OKPYKAIoIIeH cpeapl Wop:

W 5750 -4
npu 75% RPYRTIRE

o, = W Z 200 -4
mpu 75% 40% 2810



mpu ¥ <40%
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/ . .
P ] g, 7} ET:;- &E,

g
- L_ﬂ —
/" = Oy= Ermbly/ V4
A a
552
UYepr.4.7. [IpuBeieHHOE TTONIEpEYHOE CeUeHHE (a) M CXeMa HaIPsDKEHHO-1eOPMHUPOBAHHOT O COCTOSTHUSI M3TH0aeMOro dJIeMeHTa ¢ TPEIHAMY TIPH

pacueTe ero 1o gepopmanusiM (0)

1- YPOBEHL LICHTPA TSXKECTU TIPUBEACHHOIO CEUCHUA

OTHOCHTENBHYIO BIaKHOCT BO3/IyXa OKPY)KaIOIIeH Cpeibl MPUHUMAIOT COTTACHO MPHMEYaHHUIo K Ta0m.4.4.

3HavyeHus K03 GHUIMEHTOB NPUBEICHHS apMaTyphl K OETOHY IPUHUMAIOT PaBHBIMH:

. E;
IUTSL CKATOU apMaryphbl Qg =
_ E&,red .
. E,
IUISL PACTSIHYTOU apMaTyphbl Qg =
W Eb,red

rae ¥s oM. m.4.13.

o)
Koadpdurment 51 voro Taroke orpeAeNaTh no hopMmynam:
a00
25 = 7

N b sar .

[IPH HETIPOJOIDKUTEIPHOM IEHCTBHH HATPY3KH - ;
560
B
b, sar

MIPU TPOAOIKUTEIBHOM JIEHCTBUH HArpy3KH U HOPMAIbHON BIQKHOCTU OKPY)KAIOLIETo BO3IyXa ( w =40...75%) - ;

2

¥as

e =
Y]

a k03 puIUeHT - o popmyie



BeicoTy c:xaTol 30HBI ONPEACIAIOT U3 PEILICHUS YPaBHEHUS

S:':'J = I::“:.SE'E"'.S - CLI.S].S.; , (443)

e SEJ, S.s S.s

, |
HEUTpanbHOU OCH.

- CTaTUYECKHE MOMEHTBHI COOTBETCTBEHHO CXKATOW 30HBI 6GTOHa, HJ'IOHIaﬂeﬁ paCTHHy’I‘Oﬁ U CKaToi apMarypbl OTHOCHUTCJIBHO

J11s1 IpSIMOYTOJTBHBIX, TABPOBBIX U ABYTaBPOBBIX CEUEHHMH BBICOTY CKAaTOM 30HBI ONPEENSIOT 110 (hopMyIie

’

l;g.'
2 : a :
=gl |27 2| pses +ﬁs@sla+ﬁfi]_zl
. (4.44)

Z=p.a Loy tpl
e Bssn T 0 J'-"*_,f";

A A (by —B)hg

“h g H

’

Hos

4.25. JTnst n3rubaeMbIX dJIeMEHTOB MPSIMOYT OJIEHOTO, TABPOBOT'O H IBYTABPOBOI'0 CEUCHHH, SKCIUTYaTHPYEMBIX IIPU BIAXKHOCTU BO3/yXa OKPYXKaIoMIeH
cpens! Beie 40%, KPHBU3HY Ha yJacTKax ¢ TPEIHMHAMU JOIyCKAeTCsl ONPEReITh 1o hopMyre

1 _ M _WEEJ'EEEREJE,.SEJ‘

r 01 B Ak , (4.45)
rae ¥l cM. Tabn.4.5;
w2 . cM. Tab1.4.6.
Tabnuua 4.5
Hf KosdduuuenTs! ¥1 TIpU 3HAYEHHSX ! , PABHBIX
i 0,07 0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
0,0 0,60 0,55 0,49 0,45 0,38 0,34 0,30 0,27 0,25 0,23 0,22 0,20
0,2 0,69 0,65 0,59 0,55 0,48 0,43 0,39 0,36 0,33 0,31 0,29 0,27
0,4 0,73 0,69 0,65 0,61 0,55 0,50 0,46 0,42 0,40 0,37 0,35 0,33
0,6 0,75 0,72 0,68 0,65 0,59 0,55 0,51 0,47 0,45 0,42 0,40 0,38
0,8 0,76 0,74 0,71 0,69 0,62 0,58 0,54 0,51 0,48 0,46 0,44 0,42
1,0 0,77 0,75 0,72 0,70 0,65 0,61 0,57 0,54 0,52 0,49 0,47 0,45




_ 4 Gy By 4
| _%asll Hf by b

i

2 560'{3&,531‘

IpH NPOJOZKUTEIIBHOM ﬂeﬁCTBHH Harpys3oxk

S BDDIREJ,::&J‘ .

Ipyu HEIPOAOJIKUTCIIBHOM HeﬁCTBHH Harpy3ok

Tabnuua 4.6
Ifl?dae?l(}r)g- Koaddumumentsr “2 TIpY 3HAYCHUSIX ! PaBHBIX
ppoep | ool ST LG | Bh | e | Gs | do | To7| %1 | 2 | Ga | b6 | o8 | 1o
HENPOJOKUTENBHOE NefiCTBHE HAarpy30K MPOJIOJDKUTENIBHOE JICHCTBUE HATPY30K
0,0 0,0 0,16 0,16 | 0,16 | 017 | 0,17 | 0,17 | 0,17 0,15 0,14 | 0,14 | 0,13 | 0,13 | 0,22 | 0,12
0,0 0,2 0,20 0,20 | 0,20 | 0,21 | 0,22 | 0,23 | 0,23 0,18 0,18 | 0,18 | 017 | 0,47 | 0,17 | 0,16
0,0 0,4 0,22 023 | 0,23 | 024 | 0,26 | 0,27 | 0,28 0,21 021 | 021 | 0,21 | 0,21 | 0,20 | 0,20
0,0 0,6 0,24 025 | 025 | 027 | 0,29 | 0,31 | 0,32 0,23 023 | 023 | 023 | 0,24 | 0,24 | 0,24
0,0 0,8 0,25 0,26 | 0,27 | 029 | 0,32 | 0,34 | 0,36 0,24 0,24 | 025 | 025 | 0,26 | 0,27 | 0,27
0,0 1,0 0,26 0,27 | 0,28 | 0,30 | 0,34 | 0,37 | 0,39 0,25 0,26 | 0,26 | 027 | 0,28 | 0,29 0,3
0,2 0,0 0,24 023 | 0,23 | 0,22 | 0,21 | 0,21 | 0,20 0,20 0,21 | 0,20 | 0,18 | 0,16 | 0,15 | 0,14
0,4 0,0 - 031 | 029 | 0,27 | 0,26 | 0,25 | 0,24 - 0,27 | 0,26 | 022 | 0,19 | 0,18 | 0,17
0,6 0,0 - 0,38 | 0,36 | 0,33 | 0,30 [ 0,28 | 0,27 - 0,34 | 031 | 027 | 0,23 | 0,20 | 0,19
0,8 0,0 - - 0,43 | 0,38 | 0,35 | 0,32 | 0,30 - - 037 | 031 | 026 | 0,23 | 0,21
1,0 0,0 - - 0,50 [ 044 | 039 | 0,36 | 0,30 - - 0,44 | 0,36 | 0,30 | 0,26 | 0,23
0,2 0,2 0,29 0,28 | 0,28 | 0,28 | 0,27 | 0,27 | 0,27 0,27 0,14 | 0,25 | 023 | 0,21 | 0,20 | 0,19
0,4 0,4 - 0,41 | 040 | 0,39 | 0,39 | 0,38 | 0,38 - 0,26 | 0,36 | 0,33 | 0,31 | 0,29 | 0,28




0,6 0,6 - - 0,53 0,52 0,51 0,50 0,49 - 0,38 0,48 0,44 0,41 0,38 0,37

0,8 0,8 - - 0,66 0,64 0,63 0,62 0,61 - - 0,61 0,56 0,51 0,48 0,46
1,0 1,0 - - - 0,77 0,75 0,79 0,73 - - - 0,68 0,63 0,59 0,50
. . .
4 by mBhy 4 (by —4) 300
Hiteg = - Gl KF T + =2 ®al p =f—.33 =
By by B T NS Ty T Ry
426 KpI/IBI/I3Hy BHCHCHTPCHHO CKaATbhIX 3JICMCHTOB, a TaKXC BHCHGHTpeHHO paCTHHyTBIX DJICMCHTOB HpI/I l'[pI/IJ'lO)KeHI/II/I CHUJIBI N BHC paCCTOﬂHI/Iﬂ

!
MEXTy apMaTypaMu ~ u ~ Ha y4acTKax ¢ TPEIIMHAMY B PACTSIHYTOI 30HE ONpPENENISIOT Mo hopMyIe
1 N
S —
r g &
red &b red , (4.46)

A, red

rac red - CTaTUYCCKUH MOMEHT YKa3aHHOI'O B m.4.24 IMPUBEACHHOI'O0 CEYCHUSI OTHOCUTECIILHO HeﬁTpaJTBHOﬁ OCH; 3HAaYCHHUC BBIYUCIIACTCA 110

bopmyre

S:red = S,g, + '::'-'.SIS.SEI _':'-'.::ES.SEI , (4.47)

Sy Sg S
b , 30y #sU _ cratueckue MOMEHTBI COOTBETCTREHHO CKATOM 30HBI OeToHa, CXKATOW M PACTSIHYTOW apMaTypbl OTHOCHTEIBHO HEUTpasbHOU
ocu;

[0 s o o
sl Ssd K02 (PHULUEHTHI IPUBEACHNUS [UIS CXKATOW M PACTSHYTOM apMaTypbl, OolpesieisieMble cornacHo 1m.4.24;

iy
bred |y n4a24

B dopmyne (4.46) 3nak "muioc" nmpuHAMAETCs Ui BHELGHTPEHHO CHKAThIX JIEMEHTOB, 3HAaK "MHHYC" - [UIS BHEIIGHTPEHHO PACTSHYTHIX JJICMEHTOB,
MOCKOJIbKY JJISl 3TUX 3JIEMEHTOB 3HaUECHUE red , BEIYHCIIEHHOE 110 (opmyie (4.47), Bceria MEHbIIIE HYIIS.
BbIcoTy c)xaToil 30HBI BHELIGHTPEHHO HarPYKEHHBIX 3IEMEHTOB OIPEENISIOT U3 PELICHNS ypaBHEHUS
_ Ived
gl tr=—"
red (4. 48)

rae red _\oment HMHEPIHH NPUBEICHHOIO CEYEHHUS] OTHOCUTEIBHO HEUTPaIbHOM OCH, paBHBII

Tred = I T oalsn toala (4.49)

Lo fig 1
&0 , st u st MOMEHTBI HHEPIIH COOTBETCTBEHHO C)KATOM 30HBI OETOHA, CKATOW U PACTSHYTOW apMaTyphl OTHOCHTEIBHO HEUTPaIbHOU OCH.

s npsimoyronsHOTo cedeHust ypasHenue (4.48) mpuobperaeT Bug




2 g ' : B
53 +3[%_1 52 +6 ;T _I]I:U*.s'}fﬂ +P3.s'3351:]+ [J'J*.sa.ﬂ "'J'-"*.s':}f.sléjI -
]

a2 ' ¥
— bt hﬂ_l][ﬂsa.ﬂ +.“*.505515) =0
(4.48)
s X, A A s
5 3
w " iy Ty T

rae ) ) )

g

JJis1 BHELIEHTPEHHO PACTSHYTHIX JIEMEHTOB 3HaUeHHEe = B ypaBHeHHS (4.48) u (4.48a) moncrasisieTcst o 3HAKOM "MUHYC".

ONPEAENEHUE KPUBU3HbI XKENNE3OBETOHHbLIX 3JIEMEHTOB HA OCHOBE HENMWHEWHOW
AE®OPMALIMOHHOU MOLEIN

4.27. 3naueHue KpUBU3HbI IPUHUMAIOT PABHBIM:

TIpY JBYX3HAYHOH dMI0ope AeOpManuii 110 CEYSHUIO - ;

1 _ Sb,max ~ Fh,min

F k

TIpU OJTHO3HAYHOI 3Mmope AedopMaIuii ckaToro 6eToOHa 0 CEUCHHIO - ,

. roax " £ 1min

rze - MaKCUMaJIbHBIE U MHHUMAJIBHEIE leopManiy OETOHa, onpe/ielisieMble Ha OCHOBE TIOJIOKEHNH, IPUBEIeHHBIX B 1m1.3.72-3.75;
& BBICOTA CXKATOI 30HBI B HANIPABIICHHH, HOPMAILHOM K HEHTDAIHHOI OCH;
Ao BBICOTA CEYCHHS B HANPABJICHUH, HOPMAJILHOM YCIIOBHOM HelTpanbHol ocu (dept 3.39, 6);
1 _ Zamax ~ Fimin

'32.5

IIPY OJJHO3HAYHOI 3MMIope Nedopmaruii pacTsiHYTOW apMaTyphl IO CEYCHUIO - ,

£ £ ;
rre CSWAX o €5,

coriacHo mn.3.72-3.75;

- abcomoTHBIC 3HAa4YeHHs JedopMalyii MaKCUMaJbHO M MHMHHUMAIBHO DPACTSHYTBIX CTEp)KHEH apMarypbl, olpeleiseMble

¥ - paccTosHHE MEKITy STUMH CTEPKHAMU B HAMPABICHAH, HOPMATLHOM YCIOBHOM HEHTPaTLHOMN OCH.

ITpu 3TOM VIS BNIEMEHTA C TPELMHAMU B PACTSHYTOH 30HE HANPSDKEHUS B apMaType, epeceKarollell TpelnHy, onpeesercs no popmyse

o =R le,+ 0,855,.:,,.: ) (4.50)

Egp . o .
rme ¥ - ycpelnHEHHAs OTHOCHMTENbHAs NedOpMaIus pacTAHYTOH apMaTyphl B PaccCMaTpHUBAEMOI CTaAMH PacyeTa, COOTBETCTBYIONIAS JTMHEHHOMY

3aKOHY pacnpe/eneHus aeGopManuii o ceueHuro;

£
557C | grHOCHTENBHAS nedopMariysi pacTsSHYTOH apMarypbl B CEUEHHH C TPEIIMHOW cpa3y mocie oOpa3oBaHHs TpeuuH (T.e. MpH ACHCTBUH

M g =q ) a
MomeHta %), paHas ¢ BOCTTE e B _om. m4.13.
U Oh - Fh
[lpy HATUYMK TPELIMH HAMPSHKEHHO-IS()OPMHUPOBAHHOE COCTOSHHE CHKATOrO0 OETOHA OMpEaesieTcs M0 JBYXJIMHEHHOW auarpaMme c
§ By red . Fmn £
HCIOb30BaHMEM MPUBEICHHOrO0 MOAYJIs aedopmanuii cxaroro OeToHa , ompenenseMoro corijacHo m.4.24, W 3Ha4CHUI u ,



MIPUHAMAEMBIX 110 Tab.4.7.
IIpy OTCYTCTBHH TPELIMH HANpPSHKEHHO-AeOPMUPOBAHHOE COCTOSIHHE CKATOro OETOHA OMpEeAessieTcs MO TPEeXJIMHEiHOH nuarpamme (uept.4.8), rie

06 Rb,ser
LT TR o s E E
bl By TEZ o Tabn.4.7; bl MPUHUMAETCS. PAaBHBIM: ITIPU HEHPOJIOJKUTEIIBHOM JICWCTBHU HAarpy3KH - 'E:', npu

MIPOJOIDKUTENBHOM ACHCTBUH HArpy3Kd - cM. ¢opmyny (4.41). HanpspkeHHO-Ie(hopMUPOBAaHHOE COCTOSIHUE PACTSHYTOro OETOHA Takke ONMpPEAeNsIeTcs

R £ g g £ £ g g
[0 TPEeXJIMHEHHOH nuarpamme (cM. uepr.4.8) ¢ 3aMeHOit b,ser , Ha b, ser , B0y = B0 , b2 g ThE2 , TJIe 3HAYCHUS B0y T2 oy
Tabm.4.7
b
Rb. ser|
qﬁ?n’m&.s&:
arcipEy, Ep
£y Epg iy
UYepr.4.8. TpexmmHeitHas quarpaMMa COCTOSTHHS C)KaTOro OeToHa
Tabmuua 4.7
OtHocuTenbHbIE Nedopmarmy GeToHa
Xapakrep IelcTBHS TP CXKATHU TPH PACTSDKCHUH
Harpysku
g 3 g 3 g 3 g 3 g 3 g 3

HETIPOJIOIKHUTEILHOE 2,0 3,5 1,5 0,10 0,15 0,08
IIPOJIOJKUTEIILHOE
IIpU OTHOCHUTEIBbHON
BJIQXKHOCTH
OKPYXaloLIero
BO37YyXa, %

BBILIE 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

Hiwke 40 4,0 5,6 3,4 0,28 0,36 0,26

KpuBn3Ha Ha OCHOBE HEJMHEIHOH 1e)OpMaLMOHHOM MOJIETH ONPEAEIIAETCS C MOMOLIBI0 KOMITBFOTEPHBIX TIPOrPAMM.

Ipu pacyeTe CTaTUYECKH HEONPEAETUMBIX KOHCTPYKIHUH € y4eToM (hM3NUECKOH HETMHEIHOCTH ISl OTACNBHBIX YYaCTKOB JIEMEHTOB HCIIOIb3YIOTCS

KCCTKOCTH, PaBHBIC F , TJC M - MaKCHMaJIbHBIA MOMEHT OTHOCHTEIHLHO FCOMeTpH‘ICCKOﬁ OCH JJICMEHTAa Ha pacCMaTpUBACMOM Y4YacCTKE,




Fo COOTBETCTBYIOIIAasA KpUBU3HA, opeAc/IsieMas COrjiaCHO m.4.27.

OIIPEJEJIEHUE YI'JIOB CABHUTI'A )KEJIE3OBETOHHOI'O DJIEMEHTA

4.28. Yron nedopMaiiiu CIBUra OnpeIeisieTcs o Gopmyiie

120,
Yr T o PaP o

Gbk (4.51)

rac Q'x - [onepeyHasd cujia B CCHCHUHU & oT HCfICTBI/ISI BHEIITHEH Harpys3Ku,

© . . .
b - KOSqﬁ)C]:)I/II_II/ICHT, YYUTBIBAIOIHUN BJIMSAHUE TI0JI3Y4ECTU OcToHa M NPUHUMACMBIM PAaBHBIM: IIPpHU MPOAOJIKUTCIBHOM JAEUCTBUM HArpy3oK

= 1 +
Ph @b’cr e @b’cr - cM. Tab1.4.4; Ipy HENPOIOIDKUTEIIFHOM JISHCTBHHM Harpy3oK “p =1,0;

@ . .
ere . KOBC]Z)C]:)I/ILII/IGHT, YUUTBIBAIOIINU BJIUSAHUE TPEIIUH Ha Z[eq)OpMaLH/II/I CABUI'a U IPUHUMACMbI PABHBIM:

. @
- Ha y4acCTKax 0 JJIMHE 3JIEMEHTA, I'TI€ OTCYTCTBYIOT HOPMAJIBHBIC Y HAKJIOHHBIC K ITPOAOJIBHOU OCH DJIEMEHTA TPCIINHBI, cre :1,0;

@
- Ha y4acCTKax, I’I€ UMCIOTCs TOJIbKO HaKJIOHHBIC TPEIINHEI, - cre =4,0;

@
- Ha y4acCTKax, I’i¢ UMCIOTCS TOJIbKO HOPMaJIbHBIC WM HOPMAJIBHBIC U HAKJIOHHBIEC TPEIINHBI, KO3(1)(1)I/ILII/ICHT cre OIpEeaACIIACTCA 110 (bopMyne

=BEEJfred 1
Fls

Fere I
x (4.52)
M, Lr], . .
rae u - COOTBETCTBEHHO MOMEHT U KPUBH3HA OT BHEILLHEHN HArPYy3KH IPU HENIPOJOJKUTEIBLHOM €€ IENCTBUH;
! rad o =K 3 i E&,
- MOMEHT MHEPIMH MOJHOTO MPUBEICHHOr0 CeYeH s IpH Kod(Q(ULMEHTe NIPUBEACHHS apMaTypbl K OETOHY .
O0pa3oBaHKe HAKJIOHHBIX TPELMH COOTBETCTBYET BBIIIOIHEHHUIO YCIIOBHS
Q > D’SREJf, Sﬂ?‘b;gl:l (4 53)

IIPUMEPBI PACUETA

Ipumep 45./IaHo: xene300eTOHHAS UIUTA MEPEKPHITUS TPAXKITAHCKOrO 3IaHUS HPSIMOYTOJIBHOTO CEUSHUsT pa3Mepamu A =200 mwm, & =1000 mm;
ki £ R £
0 =173 mm; nponer £=5,6 M; OeroH kiacca B15 ( E’=24000 MIla; b, ser =11 MlIla, bi, ser =1,1 MlIla); pactsnyras apmarypa kiacca A400
£ 6 A 2
(T#=2-10 MIla) c nIomazakko NonepeyHoro ceyenus =769 mm (5 i 14); nonHas paBHOMEPHO pacnpeeeHHas Harpy3Ka 4 =7,0 kH/m, B ToM

YHCIIE €€ YaCTh OT MOCTOSHHBIX U JUIUTENBHBIX Harpy30K g =6,5 kH/M; mporu6 orpaHU4MBaeTCs 3CTETUYECKUMHU TPEOOBaHHSMH.

TpebyeTcst paccuuTaTh IUTUTY HO AehOpMAIHIM.

Pacuer. OnpenenuM KpuBU3HY B CepeAuHE MpojeTa OT JACHCTBUS MOCTOSHHBIX M JUIUTENBHBIX HArpy30K, TaK Kak MPOrud orpaHHYMBaeTCs

9CTCTUYCCKUMU TpCGOBaHI/IﬂMI/I.

MOMEHT B cepeiuHe MpoieTa paBeH



Mmax =ME

32 ) 2
et 65567 oo .
8 8 kHwm 25’5I10 H-mm.

[IpuauMaem 6e3 pacueTa, UTO IDIMTA UMEET TPEIIMHBI B PACTSHYTOU 30HE, B CBS3H C YeM KPUBHU3HY ompenenuM o gopmyne (4.45). Koadduiunent
apMHUPOBAHHUS paBEH

A

p=—t= L 0,0045

by 1000173

560 560
g = z =— =509
[Ipn npomOIKUTENFHOM NEWCTBHH HATrPY3KH KOI(GQHIMEHT NPHBEICHHS apMaTyphl paBeH b.ser . W3 tabn.4.5 mpn
300
= . = to= g g =0,0045 — = 0121
pogy = 0.0045:50,3 = 0,226 w B 0 maxomm  ©1=043, a w3 Tabn46 npu i 11 u

Ky =ug =0 u u -
HaXO/IUM COOTBETCTBYIOIINH MPOIOIDKUTEIEHOMY JAEHCTBHIO HArpy3KH K03 pHIeHT =0,13.

[1] M -pybhf Ry 255-10% - 0,13-1000-2002 11 0.09.10-6 ]

- - 7 5 2 o o

rorga N I o B, Ak 0,43 2+10° 768173 -
g=2

[poru6 onpenenum 1o ¢hopmyie (4.33), npuHnMast corilacHo Tabn.4.3 45 :

F =5 [l] - %-56002 999-107% =326
F Toa

MM.

CornacHo CHuII 2.01.07-85* ta61n.19, mo3.5 onpeaenum npeaesHO JOMYCTHMBINA IPOrud Mo 3CTeTUYECKUM TPeOOBaHUSM JUTs TIpojieTa 5,6 M ImyTeM
JIMHEWHOH UHTEepHOJIALIU

S =20+ (30 -20) % =287 mm< F =326

MM, T.e. ycioBue (4.30) He BBIONHACTCSL.

VYTOuHMM nporud IUIUTHI 33 CUET y4eTa MEePEeMEHHON ECTKOCTH Ha yJacTKe ¢ TPELIHMHAMU IIyTeM ompeesieHus ero no gpopmyie (4.34). {ns storo

onpejenseM MOMEHT TPEIMHOOOpa3oBanHus = ¢ cormacHo mm.4.5 u 4.8.

K. 200
=% =" _333
B, 24
BbluuciisieM reoMeTpryecKue XapakTepUCTHKU MIPUBEICHHOI'0 CeUeHUs IpU K03 QHULIEeHTe IPUBEICHUS :

Argg =B+ A0 =1000°200+ 769 8,33 = 2:10° + 6408 =2,064-10° 2.

v, = 2red _ 2.10% 100+ 6408+ 27)/2,064-10° =977
i v
. 3
Loy = 00200 o 103100 - y,)? + 64080y, - 27)2 = 6,998 10F
12 "
e
o lra _6.99810° s

he 917

MM .



W et =Y

3amenss B popmyie (4.4) 3HadeHHe , TIe coriacHo tabm.4.1 T:1,3, ONpeJieuM 3HaueHne ¢

My, = Ryg Wy =1,17,16-10° 11,3=10,24-10°

‘MM.
MoMeHT B cepeluHe NpoieTa OT NOJIHOM Harpy3KH paBeH
2 2
{ Th6
My =L =120 _o744
8 KH-M.
Torna mpn Mo PM o =10,247 2744 = 0373 I
1-.1-Af,. . f 2 Ao 1+ 3H
Pope = J T -0104 5, =ger TToms ( re) _ 0,0114
2 12
[ 1 ]
OnpenenuM KpUBU3HY " lel npu el 0e3 ydera TpeUH IpH NMPOJOJDKATEIHHOM ASHCTBIH HAarpy3KH, MpuHUMast u3 Tadm.4.4 s kiacca
o) 24000
By = i =g 5459
+ +
berona B15 @En,cr =3,4 u clle1oBaTebHO, @&’cr ’ MITa.

lr‘ ]
IockonbKy BAMSHME 3HAYECHUS [ el ya nporu6 HEe3HAYUTEINIBHO, ONpEAeNseM 3Ty KpUBH3HY 10 ¢opmyne (4.38), He mepecuuThiBasl 3HaYEHUE

fred:

1 M 25.2.108 o
[—] -—L -_——= - =6,68107° —
rlie Eunleeg 5455 699310 an

Torna

i L

5 -6 2
=|--9,99-0,0114(9,99- 6,68)|- 107" - 5600 = 31,5
[48 ( }] < = 287

MM MM

]

T.€. YTOYHEHHbIH NPOrHO TaKKe NPEBBIIIACT AOIMYCTUMOE 3HaYCHHUE.
pumep 46./Jano: sxee300€TOHHASI UTUTA MOKPBITUS C PACYETHBIM IPOJIETOM 5,7 M; pa3Mepsl cedeHH s (1S IOJOBUHBI CeUSHUs IUTUTHI) 110 4epT.4.9;
£ R Il A
6eton kimacca B25 ( E’=30000 MIla, b, ser =18,5 Mlla, b, ser =1,55 MIIa); paGouas apmarypa knacca A400 ¢ maomansio cedenus = =380

mm (1 Ezj22); MOCTOSIHHAS. U JJIUTEJIbHAs PaBHOMEPHO pAacIpe/ielieHHas Harpyska 4 =11 xH/M; nporu6 MmiuThl OrpaHUYUBACTCS ICTETHICCKHUMU
TPeGOBAHISIMHU; BIAXKHOCTh OKPYKAIOIIEro Bo3ayXa nonmkerHas (1 <40%).



CHMMCTPHH

Ok

Uepr.4.9. K npumepy pacuera 46

TpeOyercst paccunTaTh INIATY HO AedopMarisM.

Pacuer. TTockonbky npubsmkeHHass Gopmyna it KpUBU3HBI (4.45) He pacHpoOCTPaHSETCs Ha KOHCTPYKIUH, SKCIUIyaTHPYEMbIe HPH BIaXXHOCTH
Bo3ayxa MeHee 40%, KpUBH3HY ompeersieM o oomei popmyie (4.42) Kak s SJIEMCHTOB € TPEIIUHAMH B PACTSIHYTON 30HE.

MowmeHT B CEPEANHEC IUIUTHI OT INOCTOSHHBIX U JUIMTEIIBHBIX HAIPY30K IS ITOJIOBUHBI CEYCHUS TUIUTHI PABCH!:

EZ L5 92
My = M, ="5'25|8 =”25g =22.34

kKH-Mm.

crc

IIpenBapuTENbHO ONPEACIsieM MOMEHT TPEIIMHOOOpa30BaHMS cornmacHo mm.4.5 u 4.8. OmnpenenuM TreoOMETPHYECKHE XapaKTepHCTHUKH

B, 200-10°
g2

=25 =667
B 30-10°

MPUBE/ICHHOTO CEYEHUs MPU KO3 HIIMEHTE IPUBEACHUS

HApgg = 30050 +100-15+300-45/ 2 +30° 635+ 380 6,67 = = 15000 + 1500 + 6750 + 15050 + 2533 5 = 44833 MME,

¥ =(15000- 150+ 1500 50 + 6750 200 + 13050 285 +
+25335-531) /44853 = 204,54 -~

3, 3
lpog = 20 415000 0 ~150) + 300°-45

+1500 (y, —507° +
(s ) e

100% 15
12

+ 6750 (py — 2000° + +19050 (285 -y, )2 + 25335 (3 —31)° =

307 635
12

=4291-10%8 4

MM .

o Dred 4,291-10°
¥ 204,3

= 2,095-10°

Yopyruif MOMEHT CONPOTHBIICHUS MM .
W =W

W T, rae T=1,3 (cm. Tabn.4.1), onpesienseM 3HaueHHe | C

=1,55-2,095-10% 1,3 =4,22-10° — 497
H-mm : Hm

Bamensist B hopmyiie (4.9) 3HaueHME

Moo = iy s Wpf

M.

o popmyse (4.26) onpenenum kodddunmeHt ¥s

M
v, =1-082ee _1_ 08522 _gag
M 22,34

[TpuBenenusIit MOTYIb AeOpMaIy IPU MPOJOIKATEIBHOM JICHCTBHN HATPY3KH U IIPU W <40% paBeH



S Bber L 185 _suuqy

By ved =
T e 3401077 e
B 2:10°
% " e " Saizomd ¥
W Torma b, rad W s » s

OmnpenensieM BBICOTY CKaTod 30HBI 1O (Gopmyne (4.44), mpuHUMas yCcpeAHEHHYIO MHMPHHY pedpa 85 MM M IUIOmaab CKAaTHIX CBECOB PaBHYIO

Age = (B —B)Ap = 63530 =18050 2 By =300-31=269 -~

MM , U pabO9yrO BBICOTY

A, - 380 43,258=10,719

et = %C"ﬂ = 55069

iy - Ay _ 19050 _ 0 oos |
Bl 85 269 ul =00

Z=pgog s =0719+0833=1552

';gn'
r=in| 2 + 2| peosy +ur =L | - 2| = 269] 15522 +2 0719+ 082322 | ~1552| =116.4
20 269

MM.
E:'XE -33'l 2 , 3
Tyog = —= Az [x —%] Aty - x)T = % +19050(116.4 - 15%) +

+ 380 42.29(269-116,4)° = 6,236 10° w4,
U3 hopmyner (4.42) nmeem

1 M 2224108 e 1

- "= ’ == 658107 —

P o Zhredfred  3441,26,236:10 DM
g2

Iporu6 onpenensiem no popmyne (4.33), npuHumas coriaacHo tadm.4.3

MM.

f= 332[1] - 4_58- 5700°-6,58-107% = 223
F T

fi‘..!ff =29

CornacHo CHulI 2.01.07-85* Ta61n.19, 1mo3.3 npeaensHO AOMYyCTHMBIA MPOrHO MO ACTETHYECKUM TPpeOOBaHHSM UIsl mposieTa 5,7 M paBeH

MM > f =22,3 mm, T.€. ycnoBue (4.30) BBIOTHACTCS.

5. KOHCTPYKTUBHbIE TPEBOBAHUA

OBLUME NOJTIOXEHUA

5.1. dnst obecriedeHuss Hecyield CIOCOOHOCTH, MPHUIOTHOCTH K HOPMAlbHOW JKCIUTyaTalldd M JIONTOBEYHOCTH OETOHHBIX M JKele300eTOHHBIX
KOHCTPYKIIU#T MOMUMO TPeOOBaHUIA, OMPEIeIIeMbIX PACI€TOM, CIIEAYET BHITONHITH KOHCTPYKTHBHBIE TPEOOBaHMS:

- TI0 TEOMETPHUYECKUM pa3MepaM dJIEMEHTOB KOHCTPYKIIU;



- I[10 apMUPOBAHUIO (coz[ep)lcaHmo 1 PACHOJIOKCHUIO apMaTyphbl, TOJIHUHE 3alllUTHOI'O CJ10s 6CTOHa, AHKEPOBKE U COCAMHCHUAM apMaTprI);

- 110 3alIUTC KOHCprKHI/Iﬁ oT HeOJar OIPUATHOI'O BIIUSIHUSA BOSHeﬁCTBHﬁ Cpeabl.

FTEOMETPUYECKUE PASMEPbI KOHCTPYKLIUA

5.2. MuHUMAaJIbHbBIC TEOMETPUYICCKUE Pa3MEPLI CeUYeHUN KOHCprKL[I/Iﬁ CJIEAYCT Ha3HA41aTh TAKUMHU, 4TOOBI 00ECIIEUYHBATh:

- BO3MOKHOCTh HaJIJIEXKAIIEr0 pa3MeEIeH s apMaTypsl (PacCTOSHUS MEXILY CTEP)KHIMH, 3alllUTHBINA CIIOi OETOHA U T.1.), €€ aHKEPOBKU M COBMECT HOM
paboThI ¢ GETOHOM;

- JOCTAaTOYHYIO )KECTKOCTH KOHCprKHHﬁ;

- HeoOXOIMMYI0 OTHECTOWKOCTh, BOAOHENPOHMIAEMOCTh KOHCTPYKIMH, TEIUIO- W 3BYKOHM3OJISINIO, KOPPO3MOHHYIO CTOWKOCTH, PaJHMalMOHHYIO
3alUTy U T.IL;

- BOBMOKHOCTb KaUC€CTBEHHOI'O N3I'OTOBJICHUS IIPU 6eTOHI/Ip0BaHI/II/I KOHCprKHHﬁ.

5.3. Pa3meps! cedyeHnit BHEIIGHTPEHHO CXKATHIX AJIEMEHTOB JUISI 00ECIIEYEeHHS MX )KECTKOCTH PEKOMEHAYeTCsl IPHHUMATh TaKUMH, 9YTOOBI MX THOKOCTH

In
I B H}060M HanpaBHeHHH HC HpeBBH_HaHa:

In/k <60

- IS %KeJIe300€TOHHBIX 37IeMeHTOB - 200 (JUIst MPSIMOYTOJIBHBIX CEYSHHUH TIPH

In/h<35

- JUTsl KOJIOHH, SIBJISTIOIMXCS 3JIEMEHTaMU 31aHui - 120 (pu

ik <2

- 1151 OETOHHBIX 31eMeHTOB - 90 (Tpu

5.4. TommuHa* MOJIOK MOHOJIUTHBIX PEOPHCTBIX IIEPEKPBITHI JOKHA IPUHUMATBCS, MM, HE MEHEe:

JUTSL IOKPBITHIH 40;
IS MEXKITYITaXKHBIX MEPEKPBITHIT )KHIIBIX U OOLIECTBEHHbBIX 3IaHHIT 50;
IUTS MEXTY3TaXKHBIX IEPEKPBITHI IPOU3BOACTBEHHBIX 30aHUI 60.

* 31ech U Jaiee Mo TeKCTY BEJIMYMHBI Pa3MEPOB CEUYCHUI, TONIIMHBI 3alIUTHOTO ClI0si OETOHA U JIp., IPUBEICHHbIC B HacToseM [locoOouu, oTHOCATCS
K HOMUHAJIbHBIM 3HaYE€HUSIM [IPU NPOESKTUPOBAHUH U YKa3bIBa€MbIM B uepTekax. OT 3TUX HOMUHAJIbHBIX 3HaYCHUI1 BO3SMOXKHBI OTKJIOHEHUS B HAaType, He
MPEBBILIAIONINE BEJINYMH, YKa3aHHBIX B COOTBETCTBYIOIUX I'OCYIapCTBEHHBIX CTAHIAPTAX, TEXHUUECKUX YCIOBUAX U JP.

5.5. B KOHCTpYKIMAX 34aHUI M COOPY)KEHHH CielyeT MpeaycMaTpHBaTh UX pa3pe3Ky MOCTOSHHBIMH M BPEMEHHBIMU TeMIIEPaTypHO-yCal0YHBIMHU

IIBaMH, PACCTOSIHUSI MEXIY KOTOPBIMH Ha3HAuyalOT B 3aBUCUMOCTU OT KIMMAaTHYECKHUX YCIOBUH, KOHCTPYKTHBHBIX OCOOEHHOCTEH COOPYXEHHUS,
TI0CIIEJ0BATEIbHOCTH IIPOU3BOICTBA PaboT M T.IN.

ITpu BO3MOXKHOCTH HEPaBHOMEPHOH Oca/iki (YHIaMEHTOB Clie/lyeT IpeycMaTpHBaTh pa3eleHie KOHCTPYKIMH 0CaI0YHBIMHU LIIBAMHU.

APMNUPOBAHUE
3AIIMTHBIA CJIOM BETOHA

5.6. ApMarypa, pacronoxeHHasi BHYTpH CEYESHHs] KOHCTPYKIIMH, TOJDKHA UMETh 3allUTHBIH ClIoi OeToHa (paccTOsHHE OT MOBEPXHOCTH apMaTypbl 10
COOTBETCTBYIOLIEH I'paHU KOHCTPYKIINiA) 4TOOBI 00ECIIeYnBaTh:

- COBMECTHYIO paboTy apMarypbl ¢ 6ETOHOM;

- aHKEPOBKY apMaTypbl B OETOHE U BO3MOXXHOCTH YCTPOMCTBA CTHIKOB apMaTypPHBIX AJIEMCHTOB;



- COXPaHHOCTb apMaTyphl OT BO3JEHCTBUI OKpYXKaIOIIeil Cpe/Ibl (B TOM YMCIIe TP HATMYHH arpEeCCHBHBIX BO3JCHCTBHUH);
- OTHECTOMKOCTb U OTHECOXPAHHOCTD.

5.7. TonumHy 3amMTHOTO ClIos OeTOHAa HA3HAYAIOT MCXOAS M3 TpeOoBaHWH I.5.6 ¢ y4eTOM THMa KOHCTPYKIHH, POIH apMaTypbl B KOHCTPYKIHSX
(mpononeHas paboyasi, monepevHas, pacupeeTuTeIbHas, KOHCTPYKTHBHAS apMaTypa), YCIOBHI OKpYKaroIel cpelbl U THaMeTpa apMaTyphl.

MuHNUMaNTbHBIE 3HAYEHHS TOIIMHBI 3aIIUTHOTO clI0s OeTOHA pabodeil apMaTypsl cieayeT IPUHIMATh 1o Tabm.5.1.

Tabnuua 5.1
N /it VcnoBust aKCITyaTalui KOHCTPYKIUMA 31aHus Tomuya 3aIKUTHOrO CII0s O€TOHA, MM, HE
MeHee
1. B 3aKkpbITBIX IOMELIEHUSAX NPU HOPMAJIbHOW U 20
TIOHMKEHHOH BIIQYKHOCTH
2. B 3akpbITBIX NOMEIIEHMSX IPU MOBBIIICHHON 25
BII&KHOCTH (TIPH OTCYTCTBHH JIOIMOJTHUTEIEHBIX
3aIIUTHBIX MEPOIIPUSITHIA)
3. Ha orkpeiToM Bo3myxe (IIpH  OTCYTCTBHHU 30
JIOTIOJTHUTEITBHBIX 3aIUTHBIX MEPOIPHUSITHI)
4. B rpyHTe (IpH OTCYTCTBUM JONOIHUTENBHBIX 40
3aIIUTHBIX MEPOIPHATHIT), B (yHAAMEHTaX MPU
HaIM4uK OETOHHOM IOATOTOBKH
5. B MOHONMTHBIX (yHIaMEHTaX MPU OTCYTCTBHU 70
OETOHHOH MOArOTOBKH

Jlnst cOOpHBIX 2JIEMEHTOB MUHHMMAJIbHBIE 3HAYEHHUS TONIIMHBI 3aLIUTHOrO Closi OeToHa paboueil apMaTypbl, ykazaHHbIe B TaOI.5.1, yMeHbIIalOT Ha 5
MM.

Jns sxene300€TOHHBIX IUIMT U3 OeroHa kiacca B20 u Bbllle, M3roTOBIISEMBIX HA 3aBOAAX B METAIMYECKMX ()OpMax M 3allUIIAeMbIX CBEPXY B
COOPY)KEHUH OETOHHOM MOATOTOBKOM MM CTSDKKOM, TONIIMHY 3aIIUTHOTO CJIOS [UIsl BEPXHEH apMaTyphl A0MYCKAeTCs IPUHUMATD 5 MM.

JInsi KOHCTPYKTHBHOM apMaTypbl MUHHMAJbHBIC 3HAYCHHS TONIIMHBI 3aLIUTHOrO CJI0s1 OETOHA MPUHMMAIOT HAa 5 MM MEHBIIE MO CPAaBHEHHIO C
TpeOyeMbIMHU /1t pabodeil apMaTyphl.

Bo Bcex ciydasix TOJNLIMHY 3aLMTHOTO €108 OETOHA CIeAyeT TaKkKe IPUHUMATh HE MEHee JuaMeTpa CTEp)KHS apMaTyphl.
5.8. B u3rubaembIx, pacTSHYTHIX U BHEIIGHTPEHHO CXKATHIX (IIpU { { ") snemeHTax, Kpome (pyHIAMEHTOB, TOJLIMHA 3AIUTHOTO CIOS
VTSl pacTsiHyTOl pabodell apMaTypsl, Kak IPaBUIIo, He AOJDKHA mpeBblmath S0 MM. B 3aliuTHOM ciioe TONIIMHON cBbie 50 MM clieflyeT ycTaHaBIIMBaTh

KOHCTPYKTMBHYIO apMaTypy B BHJE CETOK. IIpu 5TOM IUIOmAnb CEYeHHs MPONONbHON apMaTyphl CETOK JOKHA ObITh He Memee 0,05 %, mar
TMONEPEYHOM apMaTyphl IOKEH He TPEBBILIATh BEICOTHI CEYCHHUS M COOTBETCTBOBATH YKa3aHMsM 11.5.18.

MUHUMAINBbHbLIE PACCTOAHUA MEXAY CTEPXKHAMU APMATYPbI

5.9. MuHHNManbHBIE PAcCTOSHHSA B CBETY MEXIY CTEpXKHSIMU apMaTypbl cledyeT HNPHHUMAaTh TaKHMMH, YTOOBI OOECIEYUTh COBMECTHYIO paboTy
apMarypsl ¢ 0ETOHOM M Ka4eCTBEHHOE N3TOTOBJICHHE KOHCTPYKIUH, CBS3aHHOE C YKJIQJKOH M YIJIOTHEHHEM OETOHHOH CMecH, HO He MeHee HanOOIIbIIEeTo
JIMaMEeTpa CTEP>KHsI, a TAK)KE HE MEHeEe:



25 mm - Ipyu rOPU30HTAIIBHOM HJIM HAKIIOHHOM ITOJIOKCHUUN CTCp)KHeﬁ apu 6eTOHI/Ip0BaHI/II/I - I HIDKHEN apMarypsl, pacnonoxceHHoﬁ B OJUH WJIAN
JBa psaaa;

30 MM - TO Ke, ULl BEpXHEH apMaTypHI;

50 MM - TO ke, TIPH PacHOIOKESHNN HIDKHEH apMaTypbl Oojiee 4eM B 1Ba psia (KpoMe CTEeprKHell AByX HIDKHHX PSZIOB), a TAkKe IPH BEPTUKAIHLHOM
TIOJIOXKEHHHN CTep)KHEH IpH O€TOHHMPOBAHUH.

B aneMenTax WM y3iiax ¢ OOJIBIINM HACBHIIIEHHEM apMaTypoll WJIM 3aKJIJHBIMU JETAISIMU, U3TOTOBJISIEMBIX 0€3 MPUMEHEHHUS] BUOPOILIOMIAI0K HIIH
BUOPATOPOB, YKPEIUICHHBIX HA ONAIyOKe, MOIKHO OBITh OOECIIEYEHO B OTHEIBbHBIX MECTaX PacCTOSHHE B CBETY He MeHee 60 MM Ul MPOXOKIEHUS
MEXy apMaTypHBIMH CTEP)KHSAMU HAKOHEYHHKOB TIIYOMHHBIX BHOPATOPOB, YIUIOTHSIONIMX OETOHHYIO CMECh. PacCTOSHHS MEXIYy TaKHMH MECTaMU
JIOJDKHEI OBITE He 0omee 500 MM.

HpI/I CTCCHCHHBIX YCIOBHUAX NOIYCKACTCA pacnojiaraTb CTCPKHH IpyHiaMu-IIydKkaMu (683 3a30pa MCKIYy HI/IMI/I). HpI/I OTOM pacCCTOsIHUA B CBETY
MEXKIAY Ny4YKaMU JOJI’KHBI OBITh TaK)KE€ HE MEHee NPpUBEACHHOIO0 AUaMETpa CTEPIKHSA, SKBUBAJICHTHOI'O IO IUIOHIAXW CCUYCHUS ITydKa apMaTyphl,

8. JAUaMETpP OXHOI'O CTEPIKHSA B ITYUKE, ®o HUCIIO CTep)KHeﬁ B ITy4Ke.

NPUHUMACEMOI'0 paBHbIM

5.10. PaccTosiHUS B CBETY MEXKAY CTEPIKHIMH IIEPHOMIECKOro Mpoduils, yKa3aHHbIC B 11.5.9, ONPEENSIOTCS 10 HOMHHAIIBHOMY JHaMeTpy 0e3 yuera
BEICTYTIOB M pedep.

Haznauas pacrionoskeHne apMarypbl B CEY€HHH CO CTECHEHHBIMHU YCIIOBHSIMHE C YYETOM NPHUMBIKAIONIMX APYTHX apMaTypPHBIX JIEMEHTOB ¥ 3aKJIATHBIX
JeTanei, cienyeT NMPUHAMATh BO BHHMaHWE JMaMETPhl CTEP)KHEH C yd4eToM BBICTYNOB W pebep (mpmi.l), a Taxke NOMyCKaeMble OTKIOHEHHUS OT
HOMHHAJIBHBIX Pa3MepOB CTEP)KHEH apMaTyphl, CBApHBIX CETOK M KapKacoB, 3aKJaJHBIX JeTalel, GopMy W PacIoio)KeHHE apMaTypbl M 3aKJIaJHBIX
JieTajell B CEUEHHH.

NnPOAOJIbHOE APMUPOBAHUE

5.11. B ene300eTOHHBIX 3JIEMEHTaX IIoniaab CCUYCHUA HpOlIOJ'ILHOﬁ paCTﬂHyTOﬁ apMaTyphbl, a TaKXe C)KaTOﬁ, €CJIM OHa Tpe6yeTc;{ 0 pacyuery, B
INpOoLCHTAX OT IUIoIIaAu CEUYCHUS 66TOHa, ‘paBHOﬁ NPOU3BECACHUIO NIMPUHBI IPAMOYT'OJIBHOI'O CEYCHUSA b197(510) HIMPUHBL pe6pa TaBpOBOIo (,E[ByTaBpOBOFO)

A
s = 100%
cedyeHHs Ha pabouyro BBICOTY CEUEHHMS, }gn clielyeT NPUHUMATh HE MEHee YKa3aHHOH B Tabm.5.2.
Tabnuua 5.2
VYcnoBust paboThl apMaTypel H 5, min %
Ry 0,10
1. Apwmarypa B M3rH0aeMbIX M BO BHELEHTPEHHO PACTSIHYTHIX
9JIEMEHTAaX IIPU PACIONOKEHUM TIPONOJIBHOM CHIBI 33 IpeaeaMu
paboueii BEICOTHI CeUeHUS
'
2. Apmarypa o u o BO BHELEHTPEHHO PACTSAHYTBIX JJIEMEHTax IpU 0.10
'
PacmonoKeHUH MPOAOIBHON CHITBI MEXKIY apMaTypon o u ~
3. Apmatypa BO BHELIEHTPEHHO C)KaTBIX JIEMEHTAX IpH:
Ig1i <17 o gth<s 0,10
a) (1St PSIMOYTONBHBIX CEYEHHUH - TIPH )
6)1?<£Dfi£35(5<fnf}zi1[]) 015




A5 B3 100 h<25 0,20

B) ( )

Indi 283 Iglh > 25 0,25

r) ( )

17l < B3

IIpumeuanue: [Jis BHELEHTPEHHO CXKAThIX SJIEMEHTOB IpU 3Ha4YEHUE 'u-im, (%) MOXHO TarKKe ONMpeNelsATh JMHEWHOMH

uHTEepHospel Mexny 3HadeHusMu 0,10 u 0,25

B snemenTax ¢ mpomosibHOW apMarypoid, pacnojOKEHHOH PaBHOMEPHO IO KOHTYPY CEYEHHs, a TaKXKE B LIEHTPAJIBHO PACTSHYTHIX 3JIEMEHTax
MUHHMAJIBHYIO TDIONIAh CEYCHUS BCEH MPOMOIBHON apMaTyphl ClieyeT MPHHUMATH BABOE OONBIIEH yKa3aHHBIX B Ta0JI.5.2 M OTHOCHTH MX K TIOJHOM
TUTOIIAN CedeHHs OeToHa.

aﬂeMeHTBI, HE YAOBJICTBOPAIOIINE Tpe6OBaHI/I$[M MHUHUMAJIBHOI'O apMHUpPOBaHUs, OTHOCIATCA K OCTOHHBIM DJIEMEHTAM.

TpeOGoBaHMs HACTOSIIETO IYHKTA HE YIUTHIBAIOTCS MIPY HA3HAYECHNH TUTOIIAAN CEUYEHUs apMaTyphl, yCTaHABIMBAaEMOH 110 KOHTYPY IUTUT WITH MaHeNei
13 pacyera Ha M3ru0 B INIOCKOCTH IUTUTHI (TTAHEINN).

5.12. B GeTOHHBIX KOHCTPYKIHSAX CIEAYeT e ycCMaTpUBATh KOHCTPYKTUBHOE apMUPOBaHHE!

- B MECTaX Pe3KOro M3MEHEHHsI pa3MEpOB CEUCHHUsI HIIEMEHTOB;

- B OETOHHBIX CTEHAX IO/ ¥ HaJl IPOeMaMu;

- BO BHELCHTPEHHO CXKATBIX 3JIEMEHTaX, PACCUMTBIBAEMBIX II0 MPOYHOCTH Oe3 ydeTa paboThl pacTsSHyroro OeToHa, y TpaHeil, rie BO3SHHKAIOT

. B & 259

PACTATUBAIONIME HANPSDKEHUS; IPH 3TOM KO3 PUIIMEHT apMUPOBaHUS npuHuMaroT He MeHee 0,025%.

5.13. B xene300€TOHHBIX JMHEHHBIX KOHCTPYKLIHMAX M IUIMTaX HAaUOONBIIME PACCTOSIHMS MEXIY OCSIMHM CTEp)KHEH HpOJOIbHON apMaTypel,
obecneunBaronye 3QheKkTuBHOE BOBIEYEHHE B PabOTy OETOHA, PaBHOMEPHOE paclpejielieHue HanpsDKeHHH M JedopMaluii, a Takke OrpaHHMYeHHe

HIMPUHBI PACKPBITUS TPEIIUH MEXKAY CTCPXKHAMU apMaTypbl, TOJIKHBI OBITH HE OoJtee:

- B ’K€JIC300CTOHHBIX OAJIKaX U IJIMTaX:

BE150

200 MM - 1IpH BBICOTE MONEPEYHOIO CEYESHUS

B150

1,5"Eg 1 400 MM - TIpH BBICOTE MOIMEPEYHOr0 CEUCHHS
- B XKeJIe300€TOHHBIX KOJIOHHAX!
400 MM - B HaIpaBJICHUH, IEPIICHANKYIISIPHOM [UIOCKOCTU H3rH0a;

500 MM - B HanpaBJIeHUH IFIOCKOCTH U3rH0a.

B xene300eTOHHBIX CTeHAaX PACCTOSHHS MEXKIY CTePIKHSIMH BePTHUKAIBHOW apMaTyphbl IPUHAMAIOT He Oosee 2% 1 400 mm (ﬁ - TOJNILMHA CTEHBI), &
TOPU30HTANBHOM - He Gonee 400 M.

B MHOrOIMyCTOTHBIX HACTHJIAX PACCTOSHUS MEXAY OCAMH PabOUMX CTEP>KHEH pa3peIiacTcsl yBEeINUUBATh B COOTBETCTBUH C PACIIOI0KEHUEM ITyCTOT B

CEYEHHH, HO He OoJIee YeM /10 2"it3 .

Ilpy apMHUpOBaHMM HEPa3pPE3HbIX IUIUT CBAPHBIMU DYJIOHHBIMH CETKAMH JIOIycKaeTcss BOJIM3M NPOMEXYTOYHBIX ONOpP BCE HIDKHHME CTEPIKHHU
MIEPEBOUTH B BEPXHIOIO 30HY.

Hepa3spesHble IINUTHI TOMIMHOIN He Oomee 80 MM J0ITycKaeTcss apMUPOBATh OIMHAPHBIMH IUIOCKUMH CETKaMH 6e3 OTTHOOB.

5.14. B Gankax u peOpax mupunHoi 6omee 150 MM 9HCIO MPOMONBHBIX PaOOYMX PACTSAHYTHIX CTEPIKHEH B MOMEPEYHOM CEYEHHH NOIKHO OBITH HE
MeHee ByX. [Ipu mmpuHe snemenTta 150 MM 1 MeHee JOMyCKaeTcs yCTaHaBIMBATh B MIONEPEYHOM CEUSHHHU OJIMH NPOJIOIbHBIH CTEpPKEHb.

5.15. B Gankax g0 omopsl clenyeT JOBOAWUTH CTEPKHU MPOMOIBHOM pabodueil apMaTyphl ¢ IUIOMIAABIO0 CEYCHUs He MeHee 1/2 miomaan cedeHust
CTEpKHEH B MPOJIETE U HE MEHEE IBYX CTEPKHEH.



B mmTax mo omopsl ciiemyeT MOBOAWTH CTEPIKHU IPOJOIBHONM pabodueil apmaTypsl Ha | M INMPHHBI IUTUTH C IUTOMIAABIO cedeHus He MeHee 1/3
IUIOLA/IA CEYCHUS CTEp>KHEH Ha | M IIMPUHBI ILIUTHL B IIPOJIETE U HE MEHEE JBYX CTEPIKHEIL.

5.16. B u3rubaembIxX 3JIeMEHTaxX MpH BeicoTe ceueHust 6onee 700 MM y OOKOBBIX I'paHei IOJKHBI CTABUTHCSI KOHCTPYKTUBHBIE TIPOJIONIBHBIE CTEPIKHU C
paccTosHUAMEU MEXKAY HAMU 110 BeicoTe He Oonee 400 MM 1 miomansio cedenus: He MeHee 0,1% roiomanu ceueHns OeToHa, IMEIOIETO pa3Mep, PaBHBIH
10 BBICOTE 3JIEMEHTA PACCTOSHUIO MEXKITy STUMH CTEP>KHAMH, 110 IUPUHE - TIOJOBHHE MIMPUHBI pedpa snemeHTa, Ho He 6oee 200 MM (4epT.5.1).
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UYepr.5.1. YcraHoBKa KOHCTPYKTHBHOW TPOIOIBHOI apMaTypHI 110 BBICOTE CEUSHHUS OalKH

5.17. lnameTp TpOIONBHBIX CTep)KHEH BHELEHTPEHHO CXKATBIX JIMHEHHBIX 2JIEMEHTOB MOHOJIMTHBIX KOHCTPYKIMH JOJDKeH OBITh He MeHee 12 mMm. B
KOJIOHHAX C pPa3MepoM MEeHbIIeH cTOpoHBI ceueHus 250 MM 1 Goree raMeTp IPOIOIBHBIX CTep)KHEH peKOMEHTyeTCsl Ha3HavyaTh He MeHee 16 MM.

B ke1e300€ TOHHBIX CTEHAX JAAAMETP NPOAOJIbHBIX CTep)KHeﬁ PEKOMEHAYETCs Ha3HAYaThb HC MEHEC 8 MM.

NOMNEPEYHOE APMUPOBAHUE

5.18. Ilonepeunyro apMaTypy cieqyeT YCTaHaBJIMBAaTh UCXOMs U3 pacyeTa Ha BOCIPUATHE YCHIIHIL, a TaKKe C LEJIbI0 OrPaHNUEHHS Pa3BUTHUS TPELLHH,
yIep KaHHs IPOJIONIEHBIX CTEP)KHEH B MPOSKTHOM IOJIOKEHUH M 3aKPETUICHHUSI X OT OOKOBOT'O BHIITYYHUBAHUS B JIIOOOM HAIpaBICHUH.

IMonepeunyro apMaTypy YCTaHaBIMBAIOT y BCEX MOBEPXHOCTEH JKee300€TOHHBIX 3JIEMEHTOB, BOJIM3H KOTOPBIX CTABUTCS MPOJIONIbHAS apMmarypa. [Ipu
3TOM PACCTOSHUSA MEXAY ITONEPEUHBIMU CTEPXKHAMH y Ka)XKI0H TOBEPXHOCTH 3JIEMEHTa J0JKHBI ObITh He Oosee 600 MM 1 He Oonee yIBOCHHOW IIMPUHBI
rpanu aneMenTa. IlonepeyHyro apMarypy MOIYCKaeTcs HE CTaBUTh y IpaHeld TOHKMX pebep HmMpHHOH 150 MM M MeHee, 1O LIMPUHE KOTOPBIX
pacronaraercs JIMIIb OJUH HPOJIOJIbHBII CTEPIKEHb.

5.19. Bo BHCICHTPEHHO CXXATbhIX 3JIEMEHTAX, HECyLlasd CHOCOOHOCTh KOTOPBIX MPU 3alaHHOM SKCHECHTPUCUTETC l'IpO,E[OJ'ILHOfI CHUJIbI UCIOJIB3YETCA

]
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MeHee deM Ha 50%, a Takke B AMEMEHTAX ¢ THOKOCThIO © (HampuMep, NOJIKOIOHHHUKAX), TIe IO pacyery cxkaras apMarypa He TpeOyercs, a

KOJIMYECTBO pacTAHyToi apMarypbl He npesbimaer 0,3%, JOIMycKaeTcs He YCTaHaBJIUBATh IONEPEUHYI0 apMmarypy, TpeGyemyto coriacHo m.5.18, mo
IpaHsaM, IapauieibHbIM IUIOCKOCTH M3ruba. IIpu 3TOM apMHpOBaHUE IO I'paHAM, NEPIEHIMKYISPHBIM IUIOCKOCTH M3IM0a, HPOM3BOIMTCS CBAPHBIMU
KapKacaMU U CeTKaMH C 3alllUTHBIM CJI0eM OETOHa TOJIMHOI He MeHee S0 MM 1 He MeHee JIBYX JTUaMETPOB IIPOJIOJILHON apMaTyphbl.

5.20. lnamerp momnepeyHoi apMaTypsl (XOMYTOB) B BS3aHBIX KapKacaX BHELIEHTPEHHO CXKATBIX JIEMEHTOB NpUHUMatoT He MeHee 0,25 HaubosbLIero
JMaMeTpa NpoAOJIbHOM apMaTypbl U HE MeHee 6 MM.

Jlnamerp rornepedHol apMaTyphl B BA3aHbIX KapKacaxX M3ru0aeMbIX 3J1EMEHTOB IPMHUMAIOT HE MEHee 6 MM.
5.21. B xkene300eTOHHBIX JJIEMEHTaX, B KOTOPBIX MOMEpedHas CUila [0 PacyeTy He MOXKET ObITh BOCIPHHSATA TOJNBKO OETOHOM, CIeIyeT
MpeayCcMaTpUBaTh YCTAHOBKY IONEPEUHON apMaTypsl ¢ marom He 6onee 0,5 U 4 e Goree 300 wwm.

B CIUIOMIHBIX MUTHTaX, 8 TAKKE B MHOTOIIYCTOTHBIX M 4acTOpeOpUCTBIX MnTax BeicoToi Menee 300 MM u B Gaskax (pebpax) BbicoToit meHee 150 MM
Ha y4acTKe 3JIEMEHTa, e IIoNIepedHasi Ciila 10 Pacyery BOCHPHMHUMAETCS TOJIBKO OETOHOM, TIONEPEYHYI0 apMaTypy MOKHO HE YCTaHABIMBATh.

B 6ankax u pebpax BoicoToii 150 MM u Goree, a Takxke B 4acTOpeOpUCThIX TMTax BeicoToi 300 MM 1 Oortee, Ha ydacTKax dJeMeHTa, TJe MonepedHas

CHJIA TIO0 PacueTy BOCIPUHUMAETCS TOJIBKO OETOHOM, CIEAYET MpelyCMaTPHUBATh YCTAHOBKY MOMEPEYHON apMarypsl ¢ marom He Gonee 0,75 0 U HE
6omee 500 mm.

5.22. OTOrHyTbIE CTEP)KHU apMaTyphbl JIOJDKHBI IIPEIyCMaTPUBATHCS B U3TUOAEMBIX JIEMEHTaX NPH aPMHUPOBAaHUM UX BS3aHBIMH Kapkacamu. OTrH Obl
CTep KHEH TOJDKHBI OCYIIECTBIATHCSA 10 Iyre paguycoM He meree 10 d (uept.5.2). B nzrubaempIx sneMeHTax Ha KOHIIAX OTOTHYTBIX CTEPKHEH JOKHBI

yCTpauBaThCA TPSMBIE YIACTKH JTHHON He Menee 0,8 % mpuHMMaeMoil COTTacHO yka3aHMAM 1.5.32, HO He MeHee 20 d B PACTSHYTOH U 10'51!1 -B

CKaTOH 30HE.
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Ueprt.5.2. KoHCTpyKIUS OTTHOOB apMaTyphI

[IpsiMbIe y9aCTKH OTOTHYTHIX TJIAJIKUX CTEPIKHEH JIOJDKHBI 3aKaHUYMBATHCS KPIOKAMHU.
PaccrostHre OT TpaHu CBOOOIHOM OIOPHI JIO BEPXHETO KOHI[A ITEPBOro OTTHOA (CYMTAs OT OMOPHI) TOIDKHO OBITH He Oonee 50 MM.
VYron HakIOHa OTTHOOB K IPOJOJIBHON OCH 3JIEMEHTa ClielyeT IPHHIMATh B mpesenax 30-60°, pekoMeHryeTcsl MpUHAMATE yromi 45°.

5.23. Bo BHEICHTPEHHO CXKATBIX JIMHEWHBIX JJICMCHTaX, a TaKXC B M3rubaeMbIX 3JIEMEHTaX npu HaAJIUIUU HCO6XOZ[I/IMOI71 o pacyery cKATOU
l'[pOL[OJ'[BHOﬁ apMarypsbl, € HEJIbIO NPEAOTBPAILICHH BBIITYYHBAHUA HpOE[OJ'IBHOﬁ apMaTtypbl CJICAYET YCTaHABJIMBATDL IIONICPEUYHYIO apMaTypy € IIaroMm HE

Gonee 15 d u He Gonee 500 MM (d - IMaMeTp CXKaTOH TPOIOIBHOI apMaTypébl).

Ecnm HacelmeHne cxaToi POIONBEHON apMaTyphl, YCTaHABIMBaeMOHW y OfHOM M3 rpaHell syemeHTa, 6onee 1,5%, momepedHyro apMaTypy Cieayer

YCTaHaBJIUBATh C I1aroMm He Oonee 10 d u He 6onee 300 Mm.

Paccrosaus MEXIY XOMYTaMU BHEHUEHTPEHHO CXKATbIX 3JIEMEHTOB B MECTaX CTBIKOBAaHUSA pa6oqev“r apMaTrypbl BHAXJIECTKY 0e3 CBapKn IOJI’KHBI

cocTaBsATh He Oonee 10 d .

5.24. KoHCTpYKIMST XOMYTOB (IIOIIEPEYHBIX CTEPXKHEH) BO BHEIEHTPEHHO CXKAThIX JMHEWHBIX JJIEMEHTaX JOJDKHA OBITh TAaKOH, 4TOOBI MPOJOILHBIE
cTepkHHM (110 KpaiHeH Mepe uepe3 OJMH) pacIoylarajuch B MecTax Ieperu0oB, a 3TH neperuobl - Ha paccTossHUM He Gonee 400 MM 1O IIMPHUHE TPaHU.
IMpu mwmpune rpany He Oonee 400 MM M YuCIe IPOAOJIBHBIX CTEPIKHEH Y 3TOH rpaHu He OoJiee YeThIpeX JOMyCKaeTCst OXBAaT BCEX NMPOAOIBHBIX CTEP)KHEH
OJTHUM XOMYTOM (4epr.5.3).
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Ueprt.5.3. KoHCTpYKLUS TPOCTPAHCTBEHHBIX apMAaTYpPHBIX KapKacoB B CHKATHIX AJIEMEHTaX

5.25. B xene300eTOHHBIX CTEHAX IONEePEYHbIe CTEPKHH, HOPMAJIBHBIE IUIOCKOCTH CTEHBI, PACIIONATaloTCs Ha PACCTOSHUSX 10 BEPTHUKAIM He Oolee

20 d , a o ropusonTanu He 6onee 600 mm. [Ipu 3TOM, ecnu TpeOyemas [0 pacueTy MPOJONIbHAsE aApMATypa UMEET HACBHIICHUE MEHbIIIE MUHUMAIbHOIO
MPOLICHTa apMUPOBaHus (CM. Tab1.5.2), monepeyHble CTEP)KHI MOXKHO PACIoNarath Ha PAacCTOSIHUSX IO BepTuKaiu He 6osee 600 MM, a 1O T OPH30HTAIN
He 6onee 1000 Mm.

ITpu HacklmeHUH NMPOJONIBHOM apMaTyphl kKeJIe300€TOHHBIX CTeH Oornee 2% MonepeuHble CTEPKHH JO/DKHBI PAcHoNaraThCsl Ha PACCTOSHUSX IO

BepTHKanu ue 6omee 15 d u e 6onee 500 MM, a o ropusoHTanu He 6oaee 400 MM 1 He GoJiee 2-X MIATOB BEPTUKATBHBIX CTEPIKHEH.

d

B sTom nyHkTe - IUAMETP BEPTUKAIbHBIX CTEPHKHEM.

5.26. IlonepeuHyto apMaTypy B IIMTaX B 30HE MPOJABIUBAHNS B HATIPABICHHUH, EPIIEHAUKYISIPHOM CTOPOHAM Pacue€THOr0 KOHTYpa, yCTaHABIUBAIOT

AR
¢ marom me Gomee 'V u He 6onee 300 mM. CrepxkHu, ONMKalIINe K KOHTYPY TPY30BO# IUIOIIAIH, pacloiiaraioT He Onmke L U He janee
Byt 2

OT 3TOro KOHTYypa. IIpy 3TOM mumpuHA 30HBI TOCTAHOBKHU IONEPEYHON apMaTypsl (OT KOHTypa Ipy30BOIl IIIOmaau) AODKHA OBITH HE MEHEE



1,5;3'3' .

Paccrosaus MEKAY CTCPKHAMU Honepequﬁ apMaTypbl B HaIIpaBJICHUH, IMApAJJICIbBHOM CTOPOHAM pPAaCUC€THOI'O0 KOHTYpa, IPUHUMAIOT HE 6onee 1/4
JJIAHBI COOTBeTCTByIOIHeﬁ CTOPOHBI PaCUC€THOI'O KOHTYpa.

5.27. IlonepeuHast apmMaTypa B BHIE CBAPHBIX CETOK KOCBEHHOT'O apMHPOBAHMS IIPH MECTHOM CXKaTHH (CMSATHH) JOJDKHA YIOBJIETBOPSTE CIIEIYIO M
TpeOOBaHMUSIM:

) IUIOIIA/IH CTEPIKHEH CeTKU Ha €JIMHUILY JUIMHBI B OJIHOM H JIPyrOM HAIPABJICHHH HE JIOJDKHBI pa3iinyaThes Oonee yeM B 1,5 pasa;

0) 1mIar ceToK (paccTosHUE MEXKY CETKAMH B OCSIX CTEPXKHEW OJTHOTO HAIPaBJICHHUS) ClIeAyeT MPUHUMATH He MeHee 60 u He 6oiee 150 Mm;

B) pa3Mephl sIUECK CETOK B CBETY JIOJDKHBI OBITH HEe MeHee 45 1 He 6onee 100 mm;

T') IepBasi CeTKa pacrojaraeTcs Ha pacCTosHUU 15-20 MM OT HarpyKeHHOH ITOBEPXHOCTH JIEMEHTA.

5.28. TlomepeuHasi apMaTypa, MpeayCMOTPEHHAs [UISl BOCIIPHUATHS MOIEPEYHBIX CHII M KPYTSIIUX MOMEHTOB, JOJDKHA MMETh 3aMKHYTBIH KOHTYp C

HaJIe)KHOW aHKepOBKOH MO KOHIAM ITyTeM NpHBApKH WIM OXBaTa IPOJOJBHONH apMaTypbl, OOECIeUMBAIONIYI0 PAaBHOINPOYHOCTh COCIUHEHUH |
TIOTIePEYHON apMaTypebl.*

AHKEPOBKA APMATYPbI

5.29. AHKepOBKY apMaTypbl OCYIIECTBIAIOT OAHUM U3 CIIEJYIOIIUX CIIOCOOO0B HIIM HX COUETaHHUEM:
- B BHJIE TIPSIMOT0 OKOHYAHHMS CTepIKH (TIpsiMasi aHKEPOBKa);

- ¢ 3arnOOM Ha KOHIIE CTePIKHS B BUJIE KPIOKa, OTTH0a (JIaTKK) I TIETIIH;

- C IPUBAPKOM WJIM YCTAHOBKOM MONEPEUYHbIX CTEPHKHEH;

- C IPUMEHEHHUEM CIELHAIBHBIX AaHKEPHBIX YCTPOUCTB Ha KOHIIE CTEPIKHSL.

5.30. IIpsiMyro aHKEpOBKY M aHKEPOBKY C JIAIIKaMH JOIYCKAeTCsd NMPUMEHATH TOJIBKO UL apMaTypbl Hepuopudeckoro npoduis. st pacTSaHyThIX
IJIaJIKUX CTEPXKHEH CllelyeT IpeycMaTpHBaTh KPIOKH, TIETIIH, IIPUBAPEHHbIC ITONIEPEYHbIE CTEPXKHH MM CIICIUAIbHbIE aHKEPHbIE YCTPONUCTBA.

J'Iamm, KPIOKU U TIETIIM HE PEKOMCEHAYETCA INPUMCHATH IS aHKECPOBKH CKaTo apMaTypbl, 3a UCKIIIOUCHHUEM J1aJIKON apMarypbl, KOTOpasi MOXET
TNOABEPTaTHCA PACTHKCHUIO NP HEKOTOPBIX BO3MOXXHBIX COUCTAHUAX HAI'PY3KH.

5.31. Ilpu pacuere AJMHBI aHKEPOBKH apMaTyphl CICAyeT YYUTHIBaTh CIIOCOO aHKEPOBKHM, KJIACC apMaTypbl U €€ HpOoQ Wb, JUaAMETP apMaryphbl,
[POYHOCTh OETOHA M €r0 HANPSDKEHHOE COCTOSHUE B 30HE aHKEPOBKM, KOHCTPYKTHBHOE PEIICHHE IEMEHTAa B 30HE aHKEPOBKU (HAJIMYME IOIE PEYHOH
apMaTyphl, OJIOKEHHE CTEP)KHEH B CEUEHUH DJIEMEHTA U IIp.).

5.32. ba3oByto (OCHOBHYIO) JUIMHY aHKEPOBKH, HEOOXOAUMYIO [UIsl IepeJaudl YCHIIMsS B apMaType C IOJHBIM PAacYETHBIM 3HAYCHHEM COMPOTHBIICHHS

% Ha 6eToH, OMpeeNsIoT 10 GopMye
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rae u - COOTBETCTBEHHO IUIOIIAJb MONEPEYHOI0 CEUCHUS] aHKEPYEeMOro CTEpKHA apMaTypbl M HMEPUMETP €ro CE4eHHs, ONpeAeisieMble 10
HOMMHAJIBHOMY THAMETPY CTEPIKHS;
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bond pacyeTHOe COMPOTHBIICHHE CUEIUICHUs apMaTypbl ¢ OSTOHOM, MPUHUMAEMOE PAaBHOMEPHO PACHpENeNCHHBIM MO UIHHE AHKEPOBKU H
ompezensemMoe 1o hopmyre

Roond = 117 28 5.2)

m

371eCh - K03 GUILMEHT, YYUTHIBAIOLIMIT BIMSIHNAE BH/A IOBEPXHOCTH apMaTypbl, IPUHUMACMBbIH PaBHBIM:



1,5 - s rmagkoit apMatypsl (ximacca A240);
2,0 - xonomHOAEDOpMUpPYEMOIT apMaTypsl epHoIdeckoro mpodms (kracca B500)

2,5 - g rops4eKaTaHoN U TePMOMEXaHHIECKH YIIPOUYHEHHOH apMaTypsl neproandeckoro npodmis (kraccos A300, A400 u A500);

2

- KOO (PUIMEHT, YIUTHIBAIOIINII BINSHNE pa3Mepa AuaMeTpa apMaTyphl, IPUHAMACMBIA PaBHBIM |

L <32

1,0 - mpu mramerpe apMaTypsl MM;
0,9 - mpu quamerpe apmatypsl 36 u 40 M.

5.33. TpeOyemyro pacyeTHYIO JJIMHY aHKEPOBKHM apMaTypbl C y4eTOM KOHCTPYKTHBHOTO PEILUCHHsS JJIEMEHTa B 30HE aHKEPOBKH ONPEICISIOT T10
bopmyne

! o=l ﬂs,crzf
an S0 an
5,8
i (53)
rae 0,47 _ Gasopas JUTHHA aHKEPOBKH, onpezernsemas o Gopmyie (5.1);
s, eql , sef IUIOLIA/IH TIONIEPEYHOTO CEYEHHUs apMaTyphbl COOTBETCTBEHHO, TpeOyeMas IO pacyeTy C ITOJHBIM PAacYeTHBIM CONPOTHBICHUEM H

q)aKTI/I'-ICCKI/I YCTaHOBJICHHA;

o K03(1)(1)I/ILH/ICHT, y'-II/ITBIBaIOH_IPIﬁ BJIMSHHUC Ha MJIMHY aHKEPOBKH HAIPSHKEHHOI'O COCTOSHUA OeToHa U apMaTtypbl 1 KOHCTPYKTUBHOI'O PCIICHUA

D3JIEMEHTA B 30HE aHKEPOBKU.

Ipu aHKEpOBKE CTEp)KHEH MepHOANYECKOro MpoduiIs ¢ NPsAMBIMU KOHIAMU (TIpsiMasi aHKEPOBKA) WIIH TJIAJIKOH apMaTypbl ¢ KPIOKaMH HIIN TETISAMU

63 IOMOTHATETBHBIX AHKEPYIOIIHX YCTPOHCTB [Tl PACTAHYTHIX CTEpiKHEH npuamMator ™ =1,0, a ju1s cxatsix - = =0,75.

JlormyckaeTcs yMEHbIIATh JIMHY aHKEPOBKU B 3aBUCUMOCTH OT KOJIMYECTBA M AMAMETPA MONEPEYHON apMaTyphl, U BEIMYMHBI IONEPEUHOr0 00KaTHs
0eToHa B 30HE aHKEPOBKH (HAIIPHMEp, OT OIMIOPHOH PEaKIMH), B COOTBETCTBUH C YKa3aHUsAMH 11.3.45.

o =il d

iZn &

3HAa4YeHHS] OTHOCUTEIBHON JUIMHBI aHKEPOBKU
MeHee 36 MM, TpuBesieHsI B Ta0:1.3.3 1m.3.45.

1A CTep)KHefI, pa6OTaIOI.LII/IX C NOJIHBIM pAacCYE€THBIM COIPOTUBJIEHUEM AHAMETPOM

3,£D,an

B sr060M ciiydae pakTUuecKyro [UIMHY aHKEPOBKH IPHUHUMAIOT He MeHee 0, , a TaKoke He MeHee 15 ¢ 1 200 MM.

&5

5.34. Ycunue, BOCOpUHUMAEMOE aHKEPYEMBIM CTEPKHEM apMaTyphl , OIIPEAEIISIOT 110 hopMyrie

{
Ny = Rody = S R A,
" (54)

{ an ﬂ.s, cal f4

rae s,8f =1,0;

- ompenenseTcs coriaacHo 1.5.33 npu

¥ - paccTosHHUE OT KOHI[A AHKEPYEMOTO CTEPIKHS 110 PACCMATPUBAEMOTO MIOTIEPEYHOTO CEYEHHS HIEMEHTA.

5.35. Ha kpaifHux cBOOOJHBIX OIMOpax IEMEHTOB JUIMHA 3aIyCKa PACTSHYTHIX CTEp)KHEH 32 BHYTPEHHIOIO TPaHb CBOOOHOM OMOPKI MIPU BBITIOTHEHUN

0 < 0,5R;,bhy

YCIOBHSI JIOTKHA COCTABIIATH He MeHee 5 ¢ . Eclu yka3aHHOe yCIOBHe He COBTIONAeTCs, AMHHY 3aITycka apMaTypsl 33 TPaHb OTOPEI
MPOBEPSIIOT pacueToM cornacHo m.3.43-3.46.

5.36. IIpy HEBO3MOXKHOCTH BBITIOJTHEHUS TPeOOBaHMIT 11.5.33 NOIDKHBI OBITH MPHHSATHI CIELMAIbHbIE MEPhI [0 AHKEPOBKE MPOJOIBbHBIX CTEPKHEH:

a) YCTPOWMCTBO Ha KOHIAX CIICIHAJbHBIX aHKEPOB B BUE IUIACTHH, IIAH0, TaeK, yrolKOB, BHICAKCHHBIX TOJOBOK U T.I. (uepT.5.4). B srom ciyuae
IUIOIIA/Ib KOHTAKTa aHKepa ¢ OETOHOM JIOJKHA Y OBJIETBOPATH YCIOBHIO MMPOYHOCTH OeTOHA Ha cMsTHE (cM. 1m.3.81), a TONIKHA aHKEPYIOMIEH TIaCTHHBI



nomkHA OBITH He MeHee 1/5 Bcell mmpuHEI (aMeTpa) ¥ yAOBICTBOPSTH YCIOBUSM CBAPKHY; JUTMHA 3a€JIKH CTEPKHS TOIDKHA ONPEACIATHCS PACIeTOM Ha

BbIKAJIbIBAHUEC U TIPUHUMATHCA HE MCHEC 10 d ,

6) orrub ankepyemoro crep>xHs Ha 90° 1Mo ayre Kpyra paguycoM B CBETY HE MEHee ( 1 an:' [roe - pmna HpsIMOrO y4acTKa y Haudala
3amenku (depr.5.5.)], ¥ He MeHee 3HAUeHMH, NPUBEICHHBIX B 11.5.41; Ha OTOTHYTOM YJacCTKe CTaBSTCS JIOIOJHHUTEIBHBIE XOMYTHl IPOTUB pa3ruOaHus
CTEepKHEN;

{
B) NpUBApKa HA JUIMHE 33JIeIKH  ° TONEPEevHbIX aHKEPUPYIOIIUX CTEpIKHEH; B 9TOM Cilydae JUIMHA aHKEPOBKH ' | Onpe/eleHHas CoracHo 1m.5.32,
I, W
Mllapa w ;
YMEHBINIACTCS HA JITTHHY 7% [rme T M - oM. popmyny (3.75) 11.3.45], Ho Gonee yem Ha 0,43 % ; ecim A 2150 MM, DJIQJKHE CTEPKHI
{ an

MOTI'YT BBITIOJIHATHCA 0e3 KPIOKOB, ITpHU 3TOM 3HAYCHUEC HC YMCHbIIACTCA.

al

) d) )
77
g
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Yepr.5.4. AHKepOBKa apMaTyphl ITyTeM YCTPOHCTBA HAa KOHIAX CICLHAJIBHBIX aHKEPOB, B BUIE

a - IPUBaPEHHOM IUIACTUHBL; O - 00)KaTOM IUIACTUHBL; @ - BRICAKEHHO TOJIOBKH; T - BRICAKCHHOH T'OJIOBKH C IIali00H;
Il - IPUBAPEHHOr0 CTEPIXKHS K YrOJIKY; € - FallKH ¢ Maii00i CHAPYXKH; XK - FAKU BHYTPH
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Yepr.5.5. AHKepoBKa apMaTyphl ITyTeM OTruda



COEOUHEHUA APMATYPbI

5.37. Jlnst coeqHEHNS apMaTyphl IPUHAMAIOT OJJMH U3 CIIEYIOIMX THIIOB CTHIKOB:

a) CTBIKM BHaXJIECTKy 0€3 CBapKu:

- C IPSMBIMU KOHITAMU CTEP>KHEH MepHOIMIECKOro IpohuIs;

- C IPSIMBIMU KOHITAMU CTEp>KHEH ¢ IPUBAPKOH MM YCTAHOBKOH HA JUTMHE HAXJIECTKHU ITONEPEYHBIX CTEPXKHEH;

- ¢ 3arnbamMu Ha KOHIaX (KPIOKH, JIATIKH, [IETIIN); IPH 3TOM JUIS IIaJKUX CTepKHEH IPUMEHSIOT TOINBKO KPIOKU M TIETIIN.

0) cBapHBIE ¥ MEXaHNYECKUE CTHIKOBBIE COSINHEHNS:

- CBapKOW apMaryphl;

- C IPUMEHEHHUEM CIEHHAIBFHBIX MEXaHNIECKUX YCTPOUCTB (CTBIKH C OIPECCOBAaHHBIMU My(TaMH, pe3b0OBEIMU My(QTaMH U 1p.).

5.38. Ha coenuHeHus apmMarypbl BHAXJIECTKY PAaCIpOCTpaHsIoTCs ykasaHus 11.5.30.

CTBIKM PACTAHYTOM WM CKATOW apMaTyphl JOJDKHBI MMETh UIMHY TIeperycka (HaXJECTKH) He MEHee 3HAYEHUs JUTHHBI ! , ONpPEIENSIEMOro Mo
dopmyre
. ﬂs,crzf
""?E = a'ilI:I,rz:m
58
s (55)
i

rae %" - Gasopas juIMHA aHKepOBKH, onpexnensemas o gopmyie (5.1);

A

A
.s,cczf, 5,8 - cM.1.5.33;

o KO3(1)(1)I/II.[I/I€HT, yLII/ITLIBa}OH.[I/Iﬁ BJIMSIHUE HANPsSHKEHHOI'0 COCTOSHHA apMaTypbl, KOHCTPYKTHBHOI'O PEUICHUSA DJIEMEHTAa B 30HE COCAMHCHUS

CTCp)l(Heﬁ, KOJINYECTBA CTLIKyeMOﬁ apMaTtypbl B OJHOM CE€YE€HUU 110 OTHOLICHHUIO K O6LLIeMy KOJIMYECTBY apMaTyphbl B 3TOM CEUYCHUU, PACCTOSAHUA MEXAY
CTBIKYCMBIMU CTEPXKHAMU.

HpI/I COCIMHECHUHN apMaTypbl MNEPUOAUYECKOIO HpO(I)I/IJ'ISI C HOPpAMBIMU KOHIIAMH, a TaKXE IJIaJKUX CTCp)KHeﬁ C KprOKaMu WIU NETISAMU oe3

o3

JIOTIOJTHUTEIIBHBIX aHKEPYIOIUX YCTPOUCTB KO3 PULUCHT JUI pacTsIHYTOH apMaTypbl IPUHUMAIOT paBHBIM 1,2, a 1i1s cxkaToil apmatypsl - 0,9. [lpu

9TOM JOJDKHBI OBITH COOJIOICHBI CIISIYIOLINE YCIOBHS:

- OTHOCHTEJBHOS KOJHUYECTBO CTHIKYeMOIl B OZHOM DAacuyeTHOM CEYCHHH JJIeMEHTa pabodeil pacTsSHyTOH apMaTyphbl MEPUOIUYECKOro MPOQUIL
JIOJDKHO OBITh He Ooiiee 50%, riiajKoi apMaTypbl (C KproKaMH WM HeTJIsIMH) - He Gonee 25%);

- ycuiue, BOCHPHMHMMAaeMOe BCEil IOIepeyHOH apMaTypoi, IOCTaBJICHHOH B Ipejeiax CTbIKa, JODKHO OBbITh HE MEHee IOJOBUHBI YCHIINS,
BOCIIPHHHUMAEMOI0 CTHIKYeMOW B OTHOM PAaCUeTHOM CEUCHHUH DJIEMEHTa PACTSHYTOM pabouei apMaTypoit;

- PACCTOSTHHE MEXK]Ty CTBIKYEMBIMU PabOUMMK CTEPKHAMH apMaTyphl He JOIKHO OpeBbImaTh 4 © (4epr.5.6, a);

- paccTOSHUE MEXJLY COCETHHMH CThIKAMH BHAXIIECTKY (IO IIMPMHE 5Kele300eTOHHOrO HIeMEHTa) J0JKHO OBITh He MeHee 2 © U He MeHee 30 MM
(uept.5.6, 6).
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UYepr.5.6 PacronoxeHne CTepKHEH, CTBIKYEMBIX BHAXJIECTKY, M CAMHX CTBIKOB

a - pacIioJIO)KEHUE CTCp)KHeﬁ B CTBIKC, 0- PpacnoIoKEHNUE CTHIKOB

B xauectBe OTHOI'O pacU€THOro CEYC€HHUs DJIEMEHTA, pacCMaTpUBAEMOIro JUId ONPEACIICHUS OTHOCUTEJIIBHOI'O KOJINYECTBA CTBIKyeMOﬁ apMaTtypbel B

OHOM C€YE€HUHU, MIPUHUMAIOT YYaCTOK DJIEMEHTA BAOJIb CTI:IKyeMOfI apMaTypbl JUTUHOM 1,3 ! . C‘-{I/ITaeTCSI, YTO CTBIKM apMaTypbl pacroIOKEHbI B OTHOM
PacuY€THOM CE€UCHHNH, €CIIN LEHTPLI 3TUX CTBIKOB HAXOAATCA B IIpEACIax AJIMHBI 3TOr0 y4acTKa (qepT.5.6, @

HOHchaCTCﬂ yBEINYUBATH OTHOCUTEIIBHOE KOJIUYECTBO CTBIKyeMOﬁ B OHOM pPAacCYE€THOM CCYCHHUU DJJIEMCHTA pa6oqeﬁ pacmﬂyroi/i apMartypsel 10

100%, npuHMMas 3HaueHue KoddduuueHta o paBHbIM 2,0. IIpy OTHOCHTENBEHOM KOJMYECTBE CTHIKYEMOH B OJHOM pAacyeTHOM CEYEHHMH apMaTyphl

o OINpeACIIAOT 110 JIMHEHHOM HUHTEPIOJIALUN.

neproanyeckoro npopuist 6onee 50% u riankoi apmarypsl 6onee 25% 3HaueHUs KO3 GUIHEHTa
[pn HanmMuYMK TONOMHUTENIbHBIX aHKEPYIOLIMX YCTPOMCTB Ha KOHILAX CTBIKYEMbBIX CTEp)KHEH (IpuUBapKa MOMEPEevHO apMarypbl, 3arnda KOHIIOB
CTBIKYEMBIX CTEP)KHEH NepHOANYECKOro Npoduiis U JIp.) JUIMHA NEPEIycKa CTBIKYEMBIX CTEPIKHEH MOXKET ObITh YMEHbLIIEHa, HO He Oosee yeM Ha 30%.

0.4c Iy o

B nr060oM citydae ¢aktuueckas JUTHHA Meperycka J0/DKHA ObITh He MEHee , He MeHee 20 © 1 He MeHee 250 MM.

5.39. Ilpu coenHEHUH apMaTyphl C HCIIOIb30BAHUEM CBAPKH BBHIOOP THIIOB CBAPHOTO COCMHEHUS U CIIOCOOOB CBAPKH IPOM3BOIAT C YYETOM YCIOBHIA
9KCIUTYaTallMd KOHCTPYKIMH, CBAPMBAEMOCTH CTAJIM U TPEOOBAaHMII 10 TEXHOJOIMH WU3TOTOBJIECHHS B COOTBETCTBUM C ICHCTBYIOIMMH HOPMATHBHBIMU
nokymenramu (TOCT 14098-91).

5.40. TIpu MCHONB30BAaHUHU Ul CTHIKOB apMaTypbl MEXaHHYECKUX YCTPOWCTB B Buae Myt (MypThl Ha pe3bde, crpeccoBaHHblE MY(THI H T.II.)
Hecylas cocoOHOCTb My(TOBOTO COSAMHEHUS JIOJDKHA OBITh TAKOH e, YTO M CTHIKYEMbIX CTEP)KHEH (COOTBETCTBEHHO IIPU PACTSHKEHUM WM CHKATHH).

KoHIIBI CTBHIKYEMBIX CTEp)KHEH CleayeT 3aBOUTh Ha TpeOyeMyto JUIMHY B My(TY, ONPEAeIAeMYIO PACHETOM HIIU ONBITHBIM ITyTEM.

Ipu ucnonszoBaHuu MyQT Ha pe3bde TomKHa ObITh obecrieueHa Tpedyemast 3aTshkka MyqT [Uisl TMKBUAALMY JrodTa B pe3boe.

FHYTbIE CTEPXXHW

5.41. Ilpn npuMeHEeHUH THYTOH apMaTypbl (OTTHOBI, 3aruObl KOHIIOB CTEPKHEH) MUHUMAIBHBIN AuamMeTp 3aruda OTAETBHOTO CTEPKHS OJKEH ObITh
TaKUM, YTOOBI M30e)KaTh Pa3pyIICHHUs WK PACKaIbIBAHUs OETOHA BHYTPHU 3aruba apMaTypHOro CTEPIKHS M ero pa3pylleHus B MecTe 3aruda (cm. mm.5.22,
5.36).

MUHIMATBHEIH HAMETp OTIPAaBKH - IS apMaTyphl IPHHEMAIOT B 3aBHCUMOCTH OT JWAMETpA CTEPKHA  © He MeHee:



- JUTS TIAJIKUX CTEPKHEH
d.. =2,5d, d <20
d. =d4d, d, 220

= I CTCp)KHeﬁ NEpUOANICCKOIro l'[pOC]:)I/IJ'ISI

d o = 5d, d, <20

npu MM;

)

|

on = 8, d, > 20

npu MM.

TPEBOBAHUA K BETOHHbBIM U XEJIESOBETOHHbLIM KOHCTPYKLIUAM

5.42. Pa3Mepbl COOpHBIX OETOHHBIX U JKENE300€TOHHBIX 3JIEMEHTOB ClIe[yeT Ha3HauaTh C Y4ETOM I'PY30MOABEMHOCTH U rabapuUTHBIX OrpaHMYEHUH
TEXHOJIOTMYECKOro, TPAHCIIOPTHOTO M MOHTa)KHOrO OOOPYJOBAaHHMS Ha 3aBOJAX-M3TOTOBHTEISX M HAa CTPOMTENBHBIX IUIOMAAKax. B HeoOXoaMMbIX
CIy4asix CJIeAyeT YUUTBIBATh BO3MOXKHOCTD NOIbEMA JKEJIe3006 TOHHOr0 M3/1eHs BMecTe ¢ (hOpMOii.

5.43. Bo u3bexaHne NOBPEXKICHHUI OT MECTHBIX KOHLICHTPAIMII HANPSDKEHUH ITPU pe3KOM M3MEHEHHMH HalpaBJICHUH rpaHeil aieMeHTa (HanpuMep, BO
BHYTPEHHHX YIJIaX) PEKOMEH/IyeTCs IIPelyCMaTpUBaTh CMATYEHHE OUePTaHUs B BUJE YKIOHOB, (hacOK MM 3aKpYyrJICHHH 10 BO3MOXHOCTH HEOOJIBIION

BeMYUHEI (10 50 MM), 9TOOBI He TpeOOBaIOCh MECTHOE apMHpoBaHHe (4epT.5.7, a, 0, B).

Bo BHEIIHHUX OCTpBIX Yrilax BO H30€XaHUE OTKAJIbIBAaHUSA OETOHA CIIeyeT YCTpauBaTh CKOCHI MM 3aKpyrieHus (uept.5.7, r).

g r_L

24 2 TN

% byl

re50mm
Yepr.5.7. 3akpyraenus u packu

a - 3aKpyrieHus B peOpucToil inre; 6 - hacka MekIy HOJIKOM U CTEHKOW B TaBPOBO# 0ajike; B - codeTaHue (Hacku U 3aKpYTIICHHs B y3Jie (epMbI; T -

CMSTYEHHE OCTPOrO yrila B PUrelie; I - 3aKpyrJeHUue B OTBEPCTHH ISl IIPOITyCKa KOMMYHHUKALIUM, CTPOIOBKH U T.IL.

5.44. OtBepcTusi B HKENE300€TOHHBIX 3JIEMEHTAax I IPOMycka KOMMYHHMKALWH, CTPOIOBKM M T.N. CJIEAYeT NPUHUMATh 1O BO3MOXKHOCTH
HEOOJBIIMMY U pacrojiararb B mpejenax sueek apMaTypHBIX CETOK M KapKacoB Tak, 4TOObI HE HYXHO ObUIO mepepes3aTb apMaTypy M apMHPOBATH IO
MeCTy. YTJbl OTBEPCTHI KeJIaTeNbHO AeNaTh IIaBHBIMU (4epT.5.7, 1).

5.45. Tlpy mPOSKTHPOBAHMU OETOHHBIX U JKeJIe300€TOHHBIX KOHCTPYKIMH MX OYEpTaHHE CIeAyeT MPUHUMATh C Y4eTOM YCTPOWCTBAa M crocoba
HCIIOB30BaHus (HopM (omanyoKu).

[Tpu npumenernu Gopm ¢ OTKUAHBIMU OOpPTaMU OYEpTAHUE H3JIETHSI HE TOJDKHO MPETSTCTBOBATh IOBOPOTY OopTa (4ept.S.8, a) mpu pacnamyoke.



[Ipu nprMeHeHNN HEpa3beMHBIX (JOPM UIS BOSMOXKHOCTH M3BIICUCHUS U3ACTHS U3 HUX JOJKHBI MPEAyCMAaTPUBATHCS TEXHOIOTHIECKUE YKIOHBI HE
meHee 1:10 (uept.5.8, 6, B). B cinyuae mpuMeHEeHHs Hepa3beMHBIX (HOPM C HCIONB30BAaHUEM BHIPECCOBBIBAHUS YKIIOH JIOJDKEH OBITH He MeHee 1:15
(aept.5.8,T).

ITpu HeMeIeHHO#H pacnanyOke ¢ obecrieueHHeM GpUKCHPOBaHHOTO (BO M30ekaHHe HapyIIeHHs: OETOHA) BEPTHKAIBHOIO MEpEMEILCHHs (OPMYIOLIEro
3JIEMEHTa OCHACTKH (4epT.5.8, 1, €) YKIOH NoiDKeH ObITh He MeHee 1:50.

a i

oK) 1
3 1
ol a45*
7 4 .

Yepr.5.8. TexHonoruyeckue yKIOHbI

a - B popme ¢ oTkuaHbIMU GopTaMu; O U B - B HEPa3beMHOI (OpMeE; I' - TO XKe, C IPUMEHEHHEM BBINPECCOBILNKA,;
Il ¥ € - IPY HEMEJUICHHO! pacnaiyOke; K - B GopMe C IIIyXuM OOPTOM; 3 - TO K€, C BBIPECCOBIIMKOM

1 - u3pnenue; 2 - popma; 3 - OTKHAHOI GOPT; 4 - BBIIPECCOBILNK; 5 - BKIAABIII; 6 - hopMyromas paMmka
IIpu ncnonb3oBaHuu GOpM € OAHUM HENOIBIKHBIM U OAHMM OTKHUAHBIM OOPTOM Ul BOSMOMKHOCTH BEPTHKAJIBHOIO MOABEMAa KOHCTPYKLHH HPH
pacnanyOke ciemyeT mepexoj OoT OoJbliel MIMPUHBI W3S K MEHbIISH [HanpuMep, OT HW)KHEW MOJNKU K cTeHKe (4epT.S.8, k)] NpUHUMATh MIJIaBHBIM
o1 yriioMm He MeHee 45°. O1o TpeboBaHHE MOXKHO HE YIUTHIBATh, €CJIH (popMa CHAOXKeHa BBIIIPECCOBBIBAIOLINM yCTPOKUCTBOM (4epT.S.8, 3).

HpI/IMeHCHI/IC BBIIIPECCOBBIBAHUSA U HeMeﬂﬂeHHOﬁ pacnany61<u JOJIDKHO COI'JIaCOBbIBATbCA C U3rOTOBUTECIIEM U3 ICIIHA.

5.46. Tlpu npoekTupoBaHHU COOPHBIX JKeNe300CTOHHBIX H3ICNUI CIeAyeT MpeAyCMaTpUBaTh YIOOHBIE CIHOCOOBI 3aXBaTa MX TPy303aXBaTHBIMU
MPUCIIOCOOICHUSAMHE [IPU CHATHH C GOPMBI (pacnanyOke), a TaKKe IPH HOrPy304HO-Pa3TPy30uHbIX K MOHTaXKHBIX paboTax.

Crocobsl M MecCTa 3axBaTa Clie[yeT Ha3Ha4yaTh C y4eTOM TEXHOJIOTMHM H3TOTOBICHHMS W MOHTaXa H3JENHs, a TAKKEe €ro KOHCTPYKTHBHBIX
0COOEHHOCTEH.

V3nenue 1omKHO OBITH IPOBEPEHO PACYETOM Ha YCIOBUS pabOTHI MPH HPHHATOM CHOCO0E U pa3MELIEHUH MECT 3aXBara.
5.47. B OCTOHHBIX U JKeJIE300€TOHHBIX U3JIEIUSX CIEyeT IPeaycMaTpUBaTh YCTPOHCTBA ISl UX CTPOIOBKH: CTPOIIOBOYHBIE OTBEPCTHUS (B TOM YHCIIE
JUIl MHBEHTApHBIX METeNb), Ma3bl, YCTYNbl M T.I. WIM CTallMOHAPHBIE CTANbHBIE CTPONOBOYHBIE ITIE€TJIH, KOTOpPBIE JOMKHBI OBITh BBHINOJTHEHBI U3

ropsiYeKaTaHoM CTalu coryacHo m.2.16.

3axBar M3/ENMIl PEKOMEHAYETCs IMpelyCMaTpuBaTh IO BO3MOXHOCTH Oe3 MPHUMEHEHHsI YCTPOWCTB, TPEOYIOIIMX PacXoja CTalu, IyTeM CO3JaHHs
yriyOneHunit, ma3oB, OTBEPCTHH, YCTYHOB u Ap. (uept.5.9).



Ueprt.5.9. [IprmMeps! CTPOIIOBOYHBIX YCTPOHUCTB O€3 IeTeih
a - TIpH CTPOTIOBKe OJI0Ka; O - CTPOITOBOYHBIE OTBEPCTHS B KOJIOHHE; B - COYETAHHE JIBYX Pa3HBIX CTPOITOBOYHBIX YCTPOHCTB B OTHOM H3JIEITHH
1 - rpy30BbIE CTPOMEL; 2 - BBIpE3 JUIS 3aXBaTa; 3 - OTBEPCTHS IS 3aXBara; 4 - MeTIIN JUIS 3aXBaTa IIPH U3BJICUYEHHH 13 (OPMBI

5.48. HpI/I TMIPOCKTUPOBAHUU PI3)16JTHﬁ CO CTPOIIOBOYHBIMHU TI€TIIAMH CIEAYET NPUMEHATH yHI/I(I)I/ILII/IpOBaHHHC TCTIIN. npl/l OTCYT CTBUH
yHI/I(I)I/IHI/IpOBaHHHX neTeib C Tpe6yeMLIMI/I XapaKTECPpUCTUKAMH PEKOMEHAYETCS KOHCTPYUPOBATH METIIN TUIIOB, IIPUBEICHHLIX HA qepT.S.lO.

b

Yepr.5.10. TuIsl CTPONOBOYHBIX METENH
a - cB00OIHO pa3MelaeMble B n3aenny u3 cranu kimaccoB A 240 u A 300; 6 - pa3menaemble B CTECHEHHBIX YCIOBHUSX U3 cTanu kiacca A 240; B - To ke,
u3 cramu A 300

MuHuManeHbIe IAPaMETPHI IS METENb ¢ IPSAMBIMHE U OTOTHYTHIMHU BeTBsMU THMOB [11,1 u I12,1 (cm. gept.5.10) npuBeneHs! B Ta61.5.3.

Tabmuma 5.3
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5.49. JlnaMeTp CTepikHs METIN

d PEKOMEHAYETC NPUHUMATL COIJIACHO Ta011.5.4 B 3aBHCHMOCTH OT MAcCChI nusjaecnus, HpHXO}IﬂH.IeﬁCﬂ Ha IICTIIIO.

Macca uznenus ompezeinsercs corjacHo ykasaHusM 1.2.12. Ilpu nombeme MJIOCKMX H3JEAMM 3a 4YeThlpe METIM Macca H3AEIHs CUMTaercs
pacnpenieNieHHOI Ha TPH METJIH.

Tabmuna 5.4

Jlnamerp cTepkHs NeTIH, MM

Macca u3aenust

F2 , KT, IIpuxoAdascs rnpu noabeMe Ha OAHY IETIIO0 U3 CTaJIU KJIaCCOB

A 240 A 300
6 150 -
8 300 -
10 700 900
12 1100 1500
14 1500 1900
16 2000 2500
18 2500 3100
20 3100 3900




22 3800 4700

25 4900 6100
28 6100 7600
32 8000 9900

[pumeuanms: 1. 3Hauenns ** COOTBETCTBYIOT YIIIy MEXKIY CTPONAMH M TOPH3OHTOM, paBHOMY 45° M Golee; MEHBIIHHA yrol HAKIOHA He

JO0IIYCKacTCA. Ecmm rapaHTUPYETCA CTPOIIOBKA U3ACIHS C TOMOIIBIO BEPTUKAJIIBHBIX CTPOIIOB, JOITYCKACTCA IIPpHU n0u6ope JuaMeTpa NneTjiu yMEHbIIAaTh
MaccCy u3acius, NpuxoasaIyroCs Ha II€TIH0, B 1,4 pasa.

2. Tlpu auamerpe CTEpXHS HETIIH OT 8 10 22 MM BKJIIOY. JIOIYCKAETCS YBEJIMYMBATH MPH CHELHATBHOM ODOCHOBAHUH IPUBEICHHBIE 3HAUCHHUS
B Ha 25%.

Ipu noabeMe 3a TpH METIH U Oojiee, pacloioKEHHBIX Ha OJHOM TOpIE M3Jenus (HanpuMep, Ha CTEHOBOW MaHeIH), Macca W3Jeus MPHHIMACTC
pacrpe/ie/IeHHOM TOJIBKO Ha JIBE TETJIH, MO3TOMY B 3TOM CIIydae YCTaHOBKa Ooliee IBYX MeTelb HE PEKOMEHIYETCs.

Ilpy mpUMEHeHUH MPHUCIOCOONeHHH (caMObaTaHCUPYIOIMXCS TpaBepc), OOECIeYHMBAIONIMX CcaMOOANaHCHPOBAHUE YCWIHH MEXIy CTPOIaMH,

JIOITYCKACTC MacCy U3JACJIUs pacpeaCIAThE MEXAY NETISIMU B COOTBETCTBUM C KOHCprKHPIeﬁ l'[pI/ICl'IOCO6J'[eHI/I${.

5.50. BeicoTy TIpoymIMHbl Hetiu ¢ (4ept.5.10), cOOTBETCTBYIOIIYIO Pa3MepaM YalouHBIX KPIOKOB IPY30BBIX CTPOIOB, ClIEAyeT NPUHUMATEH PABHOM,
MM:

60... npu aMeTpe CTEpOKHSA NeTIN ot 6 10 16 Mmm;
80... " "o " " 18m 22 " ;
150... " "o " " or25n1032 ".
Juny f‘s U TIIyOUHY 3aIycKa ;2'5 KOHIIOB BeTBel netiu B 6eToH n3zaenus (cM. 4ept.S.10) pekoMeHayeTcst IpUHUMATh COrIacHO Tadm.s. 5.
Tabnuua 5.5
HopmartuBHast KyOHKOBasi IPOYHOCTH OETOHA B k
MOMEHT NIepBOro nopbema uzaenus, MIla Jlnuna 3amycka B 6eToH © I'nybuna 3amycka B 6eToH b
Or3107 54 50 354 (0
CB. 5 110 10 354 (40d) 254 (30
" 10 " 20 204 @5d) 204 (254
" 20 " 30 254 (30d ) 159 (204




Ce. 30 20d (254 154 (204 )

[Tpnmedanne. 3HaueHMs, IPUBEICHHBIE B CKOOKaX, OTHOCSTCS K CIydasM IOJbeéMa B BEPTHKAJIHHOM MOJIOKEHHN OJHOCIOWHBIX TOHKOCTEHHBIX
9JIEMEHTOB (THUIIa CTEHOBBIX MAaHEJNeH U3 TSHKEIoro OeToHa) TONIIIHOK He 6onee 220 MM.

[Ipn pacronokeHNH CTPONOBOYHBIX II€TENh B CTAaHIAPTHBIX yrayomeHwsx (uept.5.11, a) 3HaueHme 5 MoxHo orcumThiBaTh OT BEpXHEH
MOBEPXHOCTH OETOHHOT'O AJIEMEHTA.

”,"K‘I L Ly
L
7A ﬁ s
Md $ayal

Yepr.5.11. Pa3meps! 1yHOK Ju1sl 3arTyOJIE€HHOTO PacIolOKEHUsI IPOYLINH CTPOIOBOYHBIX HETENb

a - 3aMKHYTbIC yriyOJieHus; O - pa30MKHYTBIE yriyoaeHus (Ha Kpasix U3ZeNnusl) [Py AUaMeTpe CTepXKHs HeTiiu 6-16 Mm: 1-125 mv, 2 =30 mm, bl =50

MM, jl =25 MM, 32 =30 mm; npu auamerpe nemid 18-22 mm: Rl =150 mm, & =40 MM, bl =65 MM, 31 =30 MM, 32 =30 MM

&

Bo Bcex ciydasix 3HaueHue *“ cieqyeT npuHUMaTh He MeHee 200 MM.

.S'SEEJ

J11s meTenp, BRIMOTHIEMBIX U3 apMAaTypHOU CTaIH i 25A240 i 28A300 u Gonee, 3HaUeHUs “ U crnenyeT yBenuuusath Ha 20%.

BerBu nernu u3 cranu kinacca A240, a taxoke npsmele (6e3 oTruO0B) BeTBH eTenb U3 cranu kinacca A300 JoKHBI 3aKaHYUBATHCS KPIOKAMH.
B HE0OX0AMMBIX ClTydasix AOMYCKAeTCs PacloiaraTh BETBH O] YIIIOM OJHA K Ipyroi e Oomnee 45°.

Paccrostiue Mexx1y G0KOBOI OBEPXHOCTBIO XBOCTOBOI'O y4acTKa KPIOKa HETIH M MOBEPXHOCTBIO U3/IeITHs, H3MEPSAEMOe B INIOCKOCTH KPIOKa, ClIeIyeT

MPUHUMATH HEe MeHee 4 d (aeprt.5.10, a).

B Tom ciyuae, ecau HEBO3MOXKHO NPOM3BECTH Ha HEOOXOAUMYIO AJMHY 3alyCK KOHIIOB METJIH, aHKEPOBKY IETIM HEOOXOJMMO OCYIIECTBISTH
Pa3IMYHBIMU CIIOcO0aMH, HalpUMeEpP MPUBAPKOI K 3aKJIa/IHBIM JIETaJIsIM, 3aBeJCHHEM 3a pabouyro IIPOOIbHYIO0 apMaTypy H T.JI. HanexxHocTb NpuHSTOH
AQHKEPOBKH METIIN CIEAyeT MOATBEPAUTH PACIETOM MU UCTIBITAHHAMH.

5.51. lonmyckaercsi pacrnoiaraTb CTPOIOBOYHBIE NMETJIM B YIIIyOJEHMSX TaK, YTOOBI MX IMPOYLIMHBI PACIONArajlkch HIKE I'paHM OSTOHHOTO WIIH
KETEe300€TOHHOTO M3JeNHA. OJTO PACHOIOKEHHE OCOOEHHO PEKOMEHIYEeTCS IPH MEXaHH3MPOBAHHOW OTJENKEe MOBEPXHOCTH O€TOoHa, Korja
BBICTYMAOIIUE MIETJIM MEIIAIOT TAKOH OTJeNKe. YTIIyOJIeHHUs ISl IEeTeNb MOTYT OBITh 3aMKHYTBIMU (cM. 4epT.5.11, a) unu pa3oMkHyThIMH (4epT.S.11, 6).



B nocnennem ciryqae B HUX HE CKOIUIIETCS BOJA, KOTOPAsk MOXKET 3aMEP3HYTh, a TAkKe YIyIIIAIOTCs YCIOBHS (UKCAlUK NeTels. M3 ycnoBus 3aBeqeHus
B [IPOYIIMHY YaJIOYHOI'O KPIOKa CTPOIA JIYHKY CIIEAYyeT pacloyiarartb cO CMELICHUEM K CEpeIHE U3JEIHsl OTHOCUTEINIBHO INIOCKOCTH IIPOYILIHUHEI.

PUKCALINA APMATYPbI

5.52. CooTBeTCTBHE PacHoNOKEHHS ApMaTyphl €€ MPOSKTHOMY ITOJIOKEHHIO TOJDKHO 00€CIIeYnBaThCSI IPUMEHEHHEM CPEACTB (PHKCALIIH.
dukcanuio apMaTyphl PEKOMEHAYETCSI OCYIECTBISATH C OMOIIBIO:

a) YCTPOKCTB OTHOKPATHOTO HCIOIb30BaHMU, OCTAIOIINXCS B OCTOHE;

0) MHBEHTAPHBIX NIPUCTIOCOOIEHNH, N3BIEKaeMBIX U3 OETOHA JI0 WM II0CIIE €r0 TBEePACHHUS:

B) CHCNHUANILHBIX JICTAJCH, IPUKPEILICHHBIX K pabodeil TOBEPXHOCTH (OPMBI WIIH OMATyOKH M HE MPEMSATCTBYIONINX W3BJICUCHHIO KelIe3006TOHHOTO
aJIeMeHTa U3 (YOPMBI WITH CHATHIO C HET'O ONaTyOKH.

5.53. PexoMeHIyeTCsl IPUMEHSATH CIIEIYIONIHE PUKCATOPHI OJJHOKPATHOT'O MCIOIB30BAHNS:
a) Juist obecrieueHus TpeOyeMOo TOMIIMHEI 3aIIUTHOrO ci10si OeTOHa - 110 uepT.5.12;
0) Ut obecriedeHust TpeOyeMoro pacCTOSTHHS MEXKy OTJAEIbHBIMH apMaTYPHBIMU H3JIETHSIMHE HIH CTEP)KHIMU - 110 4epT.5.13;

B) 111 oOecriedeHns TpeOOBaHMi, YKa3aHHBIX B IMoIyHKTax "a" u "6", - mo yepr.5.14.

£
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Yepr.5.12. dukcaTopbl OMHOKPATHOTO HCIOIB30BaHUS, 00ECIICUNBAIOIINE TPEOYEMYIO TONIUHY

Ry

3aIUTHOIO CJIOS OeTOHA

a-B - ¢ OOJIBIION MOBEPXHOCTHIO KOHTAKTA ¢ (POPMOI, M3TOTOBISIEMBIE H3 IEMEHTHOTO PACTBOPA; T - C MaJIOH TIOBEPXHOCTHIO KOHTAKTa C ()OPMOH,
W3TOTABIMBACMBII U3 IIEMEHTHO-TIECYaHOTO PACTBOPA; [ - TO XKe, M3 acOECTOLEMEHTa; -3 - TO JKe, U3 acTMacc (epHopupoBaHHbIE); U - TO XKe, U3



QTIOMHHHIEBOH ITepOpHUPOBAHHOI MOIOCH; K-M - TO XK€, U3 apMaTypHOH CTalI;

1 - pabougast moBepXHOCTH (OPMEIL; 2 - hukcaTop; 3 - PUKCHpyeMast apMarypa; 4 - CKpyTka U3 BS3aJIbHOM ITPOBOJIOKH; 5 - BSI3aIbHAasK IIPOBOJIOKA,
3ajieTIaHHast B pUKcaTop; 6 - BO3SMOXHOE TACTUYHOE KOJIBIO; 7 - YIOPHI, IPUBapHBaeMbIe K apMaType

Yepr.5.13. duxcatopbl 0IHOKPATHOrO UCIOIb30BaHUs, 00ECIIEUNBAIOLIHE TPeOyeMOoe paccTosHIEe

a-B - MEXAY OTACIbHBIMU apMATYPHBIMU U3ACIUAMU; T' - MEXKAY CTEPIKHAMU

1 - pa3penurens U3 apMaTYpPHOI CTallM, YCTaHABIMBAEMBII MEXY PsiIaMU CETOK; 2 - pHUKCATOP-TIOAKIIAIKA Il 0OECIIeUeHHsI 3aIIUTHOrO C¢JI0si OeToHa; 3
- Y/UIMHEHHbIE NONePEYHbIe CTEPXKHH KapKaca, 3arudaeMble BOKPYT CTEPXKHEH ceTKH; 4 - PUKCATOp IS COSANHEHUS IIEPEKPEILMBAIOLINXCS CTEPKHEN
(mpocTpaHCTBEHHAsI CUPAb U3 MPY)KUHHOH MPOBOJIOKH); 5 - MECTO CBSI3KH



4 5 Y '
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E]
qepT514 (DI/IKCB.TO]I)BI OTHOKPATHOI'O MCIIOJIb30BaHUs, 06ecnqu/IBa}oume OJHOBPEMEHHO Tpe6yeMy}0 TOJIIUHY 3allTUTHOI'O CJIOSA OeToHa 1 pacCTosAHuA
MEXAY OTACJIbHBIMU apMaTYPHBIMU DJIEMEHTaAMU

a - B INTIOCKHUX IJIMTaXx; 0 ¥ B - B Oankax NPSAMOYTOJIBHOI'O CEUCHUS; I' - B OJIEMEHTAX KOJIBLIEBOI'O CECUCHUSA

1 - dpuxcarop Tuna I1-o6pazHoro kapkaca; 2 - apMaTypHble CeTKH; 3 - pabouas MOBEpXHOCTh (GopMbl; 4 - puKkcaTop THIIA Kapkaca-rpeOeHKH; 5 - TIIOCKHI
apMaTypHbIi KapKac; 6 - HHKCaTOPbI-CTEPIKHH, JIOTOIHUTEIILHO NIPHBapUBacMble K KapkacaMu; 7 - GpukcaTop THIA HAKIAIHOH CKOOBI U3 apMaTypHOM
MTPOBOJIOKH; 8 - KOHIIEHTPHUYECKH PACTION0KEHHBIE KAPKACHI; 9 - MECTO CBS3KH

Bun ¢ukcatopa i obecrieueHUs TONIMHBI 3allUTHOrO C/I0si OETOHA y JIMLEBBIX I'PAHEH BIEMEHTOB ClieJlyeT BbIOMPATh COINIACHO TPEeOOBaHUIM
Tab.5.6. He nomyckaeTcs NpUMEHATh B Ka4ecTBE (PUKCATOPOB OOPE3KH apMaTypHbIX CTEp)KHEH, IIIACTHH H T.II.

B pacmHyToﬁ 30H¢ OCTOHA DJIEMEHTOB, JKCIUTYaTUPYEMBIX B YCIOBUAX aneCCHBHOﬁ Cpelibl, HE MONYCKACTCd YCTaHaBJIMBATbH IUIACTMACCOBLIC
TOAKJIAZIKKA IO CTCPXKHU pa60!{ef/'1 apMarypbl WIM BIUIOTHYIO K HUM - IIOJ CTEPXKHU pacnpeuenmenbﬂoﬁ apMaTrypbl. B Takux wmzpenusax clIenyer
TNPpUMCEHSATH NPEUMYIIECCTBEHHO IMMOAKIAAKH U3 IIJIOTHOI'O HEMEHTHO-IIECYAaHOI'0 pacTBoOpa, OeTOHA WITH aC6eCTOLIeMCHTa.

5.54. B ciydae npuMeHeHus (HUKCATOPOB OJHOKPATHOI'O HCIIOJIB30BAHUS CICAYeT B COOTBETCTBHHU C TPEOOBaHUAMH Tabi.5.6 yKa3bIBaTh Ha paboumnx

yepTexKax, KakKue U3 3TUX (PUKCATOPOB JIOMYCKAIOTCA B JaHHOM 3JIeMeHTe. TOJIMHY 3al[UTHOTO CJI0si OETOHA B MECTE YCTaHOBKH (hHKCAaTOpa-NOAKIA KN
pEeKOMEHTyeTCsl IPUHUMATh KPaTHON 5 MM.

Tabmuua 5.6
VYcnoBus Bun nunesoii Bun ¢ukcatopos
9KCIUTyaTallMM | TpaHu eMeHTa
JJIeMEHTa
PactBopHbIie, GeToHHbIE, acOeCTO- Ilmacrmacc- CrabHble
LIEMEHTHBIE COBBIE (IIOJIU-
STUJICHOBBIE)
PM Pb M 11b C3 CH
Ha  orkpsitom | Yucras 6etoHHas + - + - + -
BO3JyXe TIOT OKpPAaCKYy;
oOnuIIOBaHHAS B
nporecce
OETOHMPOBAHUS
KepaMU4eCcKoi
TJTUTKON U JIp.




OO0pabaTeiBacMast + - - - - -
MEXaHHUYECKUM
CIIocodoom
B nomemenusx | Yucras OeToHHAs + - + - + -
C HOPMAaJbHBIM
BJIaYKHOCTHBIM
PEKUMOM
Beronnas noa + X + X + X
OKpacKy
BOJHBIMU
CcOCTaBaMHu
beronnas 3 (0)i + + + + + +
OKpacKy
MAaCJISTHBIMU,
SMajIeBBIMU "
CHHTETHYECKUMHU
KpacKaMu;
OeToHHast oz,
00JIMIIOBKY
Beronnas 3 (o) + + + + + -
OKJICHKY 000sIMU

IMpumevanus: 1. YciaoBHble 0003HaueHus:: P - pacTBopHbIe, OeTOHHBIE, acOecToneMeHTHbIe (ukcatopsl; IT - IIacTMaccoBbie, MOMUATHICHOBBIE
¢ukcaropsl; C - cranpHble (uKcaTopsl; M - Manas IOBEPXHOCTb KOHTaKTa (ukcaropa ¢ Gopmoii (onanyokoii); b - Gonblas MOBEpXHOCTh KOHTAKTa
¢ukcaropa ¢ popmoii (onanyokoit); 3 - pUKCATOPBI, 3aILHIIEHHbIC OT Koppo3uu; H - GpukcaTopsl, He 3alMILEHHBIC OT KOPPO3HHU.

2. 3Hak "+" momyckaeTcs; 3HaK "-" - He TomyckaeTcs; 3HaK "X - TOMycKaeTcs, HO He PeKOMEHTyeTCsl.

Jns $ukcaTopoB OZHOKPATHOTO HCHOJIb30BAHMS, BBINOJIHAEMBIX M3 apMaTypHOH CTaiM, ClIeAyeT BBINONHATH 4epTexu. Ha paboumx ueprexmax
apMaTypHBIX H3/IEMMH M B Cllydae HEOOXOAMMOCTH Ha 4epTekax OOLIMX BUJIOB apMUPOBAHHS HKEJIE300€TOHHBIX 3JIEMEHTOB CIEIyeT IOKa3bIBaTh
pacnonokeHue 3TUX (PUKCATOPOB MIIM ONOPHBIX CTEP)KHEH, a B ClelM(pUKALMIX IPEeayCMaTPUBATh PACXO]] CTAJIM HA X 3T OTOBJICHHE.

Pacnionoxenne 1 4UCI0 HEMETAUIMYECKUX (DPUKCATOPOB-TIOIKIA/IOK B PA00OUMX YepTexkax JIOIyCKAeTCs HE IPUBOAUTD.

IMPMJIOKEHMUE 1

COPTAMEHT APMATYPbI
2 Juametp apmatypsl
PacueTHas miommab NONepeyHOro CTEPXKHA*, MM, IIPH YUCIIE CTEPIKHEt KITACCOB
Homu- 1 2 3 4 5 6 7 8 9 Teo- A240 A300 B500 | Makcu-
HaJb- petu- A400 MaJb-
HBIH yec- A500 HBIN
nya- Kast pa3mep
MeTp Mmac- ceye-
cTep- calwm HUS
HKHS, JUTH- crep-
MM HBI JKHS
apma- nepuo-
TYPHI, J4ec-




KOro

po-

bumns
3 7,1 14,1 21,2 28,3 35,3 42,4 49,5 56,5 63,6 0,052 -
4 12,6 251 37,7 50,2 62,8 75,4 87,9 100,5 113 0,092 -
5 19,6 39,3 58,9 78,5 98,2 1178 137,5 157,1 176,7 0,144 -
6 28,3 57 85 113 141 170 198 226 254 0,222 6,75
8 50,3 101 151 201 251 302 352 402 453 0,395 9,0
10 78,5 157 236 314 393 471 550 628 707 0,617 11,3
12 1131 226 339 452 565 679 792 905 1018 0,888 13,5
14 153,9 308 462 616 769 923 1077 1231 1385 1,208 15,5
16 201,1 402 603 804 1005 1206 1407 1608 1810 1,578 18
18 254,5 509 763 1018 1272 1527 1781 2036 2290 1,998 20
20 314,2 628 942 1256 1571 1885 2199 2513 2828 2,466 22
22 380,1 760 1140 1520 1900 2281 2661 3041 3421 2,984 24
25 490,9 982 1473 1963 2454 2945 3436 3927 4418 3,84 27
28 615,8 1232 1847 2463 3079 3685 4310 4926 5542 4,83 30,5
32 804,3 1609 2413 3217 4021 4826 5630 6434 7238 6,31 34,5
36 10179 | 2036 3054 4072 5089 6107 7125 8143 9161 7,99 39,5
40 1256,6 | 2513 3770 5027 6283 7540 8796 10053 | 11310 | 9,865 43,5
45 1590,4 | 3181 4771 6362 7952 9542 11133 | 12723 | 14313 | 12,49 49
50 1963,5 | 3927 5891 7854 9818 11781 | 13745 | 15708 | 17672 | 15,41 54
55 2376 4752 7128 9504 11880 | 14256 | 16632 | 19008 | 21384 | 18,65 59
60 2827 5654 8481 11308 | 14135 | 16962 | 19789 | 22616 | 25443 | 22,19 64




70 3848 7696 11544 | 15392 | 19240 | 23088 | 26936 | 30784 | 34632 | 30,46 - + - 74,0

[Tpnmedanns: 1. HoMuHANBHEIA AnaMeTp CTEp)KHEH IS apMaTypHBIX CTaleil MepHOAMIECKOro Mpo(pMIs COOTBETCTBYET HOMHHAIIBHOMY JTHAMETPY
PaBHOBENMKHX II0 IUIOIIAAN ITONEPEYHOr0 CeUeHMs cTepykHel. DakTHdecKue pa3Mepsl CTepKHeH meproaudeckoro npogmis ycranasmusaiorces [OCT
5781-82.

2. 3Hak "+" 03HaYaeT HaNWYKE JUaMeTpa B COPTAMEHTE [UIsl apMaTyphl TaHHOTO Kitacca

IMMPMJIOXEHME 2

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

YCUJIMA OT BHEHIHUX HAT'PY30K M BO3JIENCTBHIA B IOIIEPEYHOM CEYEHHM SJIEMEHTA

Af - M3rubaroIMii MOMEHT;
W - IPOJIONbHAs CHJIA;

o - TIoTiepeyHast CuIa;

T - KpyTAIIUI MOMEHT.

XAPAKTEPUCTUKHU MATEPUAJIOB

REJ - HOpMaTHBHOE CONPOTHUBIIEHHE OETOHA OCEBOMY CXKATHIO;
n
)
REJ REJ - pacyeTHbIE CONMPOTHUBIICHUS OETOHA OCEBOMY CXKATHIO JUIS IPEASIbHBIX
2387 COCTOSIHUH COOTBETCTBEHHO II€PBOM U BTOPO IPYIIIT;
REJ# - HOpMaTHBHOE CONPOTHUBJIEHHE OETOHA OCEBOMY PacTsHKEHUIO;
n

2

R.Enf REJE - pacyeTHbIE CONPOTHBICHUS OETOHA OCEBOMY pACTSDKEHMIO IS
s

: TIPENIeNIbHBIX COCTOSIHUI COOTBETCTBEHHO NIEPBOI U BTOPOW TPYIIIT;

R R - pacyeTHbIC CONPOTHBICHUS APMATYPbl PACTSIKEHHIO JUISL HPEIENIbHBIX
COCTOSIHMI COOTBETCTBEHHO IEPBOM U BTOPOH T'PYIIIL;

B - pacyeTHOE CONPOTHBIICHHE ONEPEYHOI apMaTypbl PacTsHKEHUIO;

B - pAacueTHOe CONPOTHUBIECHHE apMaTypbl CXKaTHIO JUIS MpeAeTbHBIX
COCTOSIHMM NEPBOM TPYIIIbI;

EEJ - HaYaJIbHBINA MOAYIb YIPYrOCTH OETOHA MPU CKATHU U PACTSDKECHHY,



o - MOIyJIb YIIPYTOCTH apMaTyphl.

XAPAKTEPUCTHUKH MOJIOKEHUA MTPOJOJIbHON APMATYPbBI B IONEPEYHOM CEYEHUHA 3JIEMEHTA

Ry

- 0003Ha4YeHHe TIPOIOIFHON apMaTypHl:
a) TIPM HATMYXH CXKaTON M PacTSHYTOH OT JIeHCTBHS BHEIIHEH Harpy3Ky 30H CEUSHUS - PAcIOIOKEHHOH B PACTSIHYTOH 30HE;
0) IpY MMOTHOCTBIO C)KATOM OT JISHCTBHUS BHEUIHEH HArPy3KH CEUECHUH - PACIIOIOKEHHOH Y MeHee CKaTol IpaHy CeUeHNS;

B) Py MOJIHOCTBIO PACTAHYTOM OT I[eﬁCTBPISI BHEIITHEH Harpyskud CE€YCHHUU: IJII BHCHCHTPEHHO PACTAHYTBIX 3JICMEHTOB - paCHOJ’IO)KCHHOfI y Oonee
paCTSIHyTOﬁ IpaHu CEYCHUA,

JUTSl HEHTPAIIBHO PACTSHYTBIX DJIEMEHTOB - BCEH B IIONEPEYHOM CEYEHUH DJIEMEHTA;

S-’
- 0003Ha4YeHHe MPOJIONIBHOI apMaTyphl:

a) TIpU HATMYUK CKATOM U PacTSAHYTOM OT JISHCTBHS BHELITHEH HArpy3KU 30H CEUCHHS - PACIIONIOKEHHON B CXKATOH 30HE;

6) IPU MOJTHOCTBIO C)KATOM OT I[eflCTBHﬂ BHEIITHEN Harpy3kKu C€4CHHH - paCHOJ’IO)KeHHOﬁ y Oonee cxxatoit TpaHU CEHYCHUA,

B) IIpU NOJHOCTBIO PAaCTIHYTOM OT HeﬁCTBHH BHEIITHEH Harpy3ku CC€Y€HHHM BHCUCHTPEHHO PACTAHYTBHIX 3JIEMCHTOB - paCHOJ’IO)KeHHOﬁ Yy MeEHee
paCTHHyTOﬁ rpaHu CCUCHMUS.

TEOMETPUYECKHUE XAPAKTEPUCTUKHU

& - IIMpPUHA NPSAMOYrOJIbHOTO CEUEHHs; IIMpHHA pedpa TaBPOBOrO M
JBYTaBPOBOI'O CEYEHHH;

B B - IIMPHHA MONKU TaBPOBOTO M ABYTaBPOBOIO CEYEHUH COOTBETCTBEHHO B
f , f pacTsHYTOIl U CXKaToil 30HaX;
k - BBICOTA MPSIMOYT'OJILHOT'O, TABPOBOT'O U IByTABPOBOTO CEUECHHIA;
he H - BBICOTA IOJIKHM TaBPOBOTO U JIBYTABPOBOTO CEUCHUI COOTBETCTBEHHO B
f , f pacTsaHyTOl U C)KaTo 30HaX;
: o o o
a - paccrosHHE€ OT paBHOJCHCTBYIOLIEH ycuiauii B apMmarype
’ ¢
COOTBETCTBEHHO = u & 110 Onvkaiiiieit rpaHu CeYeHUs;

h-a

’ggl:l - pabouast BBICOTA CeUYCHHsI, paBHasI ;

X - BBICOTA C)KaTOM 30HbI O€TOHA;

£ x

- OTHOCUTEJIbHAs BBICOTA CKATOW 30HBI 6€TOHa, paBHasA a )

g - paccTOsSTHUE MEXIY XOMYTaMH, U3MEPEHHOE TI0 JTHHE JJIEMEHTa;

N

€n SKCLEHTPUCUTET MPOIOIBHON CHIIBI OTHOCUTEIBHO HEHTPa THKECTH
HPUBEJEHHOTO CEYEHHs, OMPEICIIIEMBIN ¢ YIETOM yKa3aHui 11.3.6;



SH

Hos

oI

N

- pacCTosdHud OT TOYKH HNPUITOKCHUS HpO,IIOJII)HOﬁ CHUJIbI a0

8,5

PaBHOZEHCTBYIOLIECH YCUIUM B apMaType COOTBETCTBEHHO

- IIPOJICT DJIEMCHTA,

- pacyeTHas JJIMHA 3JIEMEHTA, MOABEPTaloILErocs JEHCTBUIO CKUMAIOIIEH
IIPOJIONBHOM CHIIBL;

- paauyC HUHEPUUHU IOHNEPEHYHOr'0 CEYCHHUSA DJJIEMEHTAa OTHOCHUTEJIILHO
LEHTpA TSHKECTU CCUCHUS,

- HOMMHAQJIBHBI JUAMETP CTEPXKHEH COOTBETCTBEHHO NPOAOJIBHONH M
TIONIEPEYHON apMaTyphl;

R

- [iontaau ceYeHust apMaTtypbl COOTBETCTBEHHO u )

- IUIOIIA/(h CCYCHHsSI XOMYTOB, PACHOJIOKCHHBIX B OJHON HOPMAaJbHOW K
MPOJOJIBHOH  OCH  3JIEMEHTa IUIOCKOCTH, TEepeceKaronieil HaKIOHHOS
CEYeHHe;

- KOS(I)(I)I/ILU/IBHT apMUpPOBaHUs, OHpelleﬂﬂeMHﬁ KaK OTHOIICHHUC IJIoIaan

Ry

CEUCHHUSA apMaTypbl K TIUIOHIaan IIONEPEYHOro CEYUYCHUSA DJJIEMEHTaA

0 6e3 ydu€Ta CBECOB CXKATBIX U PACTAHYTBIX ITOJIOK;

- Iiomajab BCETro OeToHa B TMONIEPECYHOM CCUYCHMU,

- IUIomaib CCUCHUA OeToHa CXKaTOM 30HBI:

- MOMCHT MHEPLHUHN CECUCHHUS BCETO 0OEeTOHA OTHOCHTEILHO LEHTPa TAKECTH
CCUCHUA DJICMCHTA,

- AMaMeTp KOJIbLEBOI'O U KPYIJIOro CEYEHHUIL.



