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NPEJAWCIIOBUE

B 31aHusx pas/iMYHOrO Ha3HAYEHHsI ¢ YKPYNHEHHhIMH
NpoJdeTaMy H, B YaCTHOCTH, B OOILLECTBEHHBLIX 3JaHUSAX Mac
COBOI'Q0 TUMNa ¢ NPEUMVIUECTBEHHOH BBICOTOH sTaxed 3,3 M
10 (QYHKIHUOHAJNbLHBLIM, SKOHOMUHUECKHUM HJH 3CTETHYECKHM
TPeOOBaHUAM NONEPEYHLIE CeYEHUS O0aJIOXK ¥ puresed HeoO-
XOIHMO BO MHOTHX CJyYasaX HNIPHUHUMATbh OIPaHHYeHHBIX
PaaMepoB M B IEPBYIO OYEPEAb NOHUKEHHOH BLICOTHI, COC-
TaBJsIomel /30—1/40 Mpoera.

OnbiT NpoekTHpPOBaHUA TMNpPEABaPUTENbHO-HANPSKEHHEIX
KeNe300€TOHHBIX U3rn0aeMulX 3JIEMEHTOB NOHMIKEHHOH BHI-
COThL! NOKa3aJ, uto TpedyeMas Mo pacyeTy CTEpIKHEBas ap-
MaTypa, B TOM YHCJe U3 CTaJjdu NOBbINIeHHOM NPOYHOCTH, 3a-
JacTYI0 He MOXeT OhIThb pasMelleHa B Npefetax CeyeHHd,

3aMeHa xKej1e306eTORHLIX KOHCTPYRUUA CTaJbHBIMH, Kak
H3BECTHO, Hea(pPeKTHBHA X NPUBOAUT K 3HAYHTEJIBHOMY pa-
CXOJY CTaJiH.

OnxpM H3 cnoco60B pacHIMpPeHUs BO3MOMKHOCTEH XKeJe-
300eTOHA, MOJNYYHBIIHM PaclpocTpaHeHHEe B OTEUECTBEHHOH
1 3apy0OeXXHO# NpPaKTHKe, ABJSETCS NPUMEHEHHEe BHEHIHEro
ApMHUPOBaHUS 3JEMEHTOB, IPH KOTOPOM B Ka4eCcTBE apMary-
pPul IIDHUMEHAETCH, KaK IIPaBHJO, JHUCTOBASA, 4 HHOI'ZIA U IIPO-
¢uJabHASA CcTaNb, pacliosaraeMasi Ha BHEIIEHUX IIOBEPXHOCTAX
OaJiOK 1 pUrednen.

BHemnusss apmatypa, B OCHOBHOM, HCIOJb3yeTCA AJA
NPOAOJBHOTO apMHPOBAHHUA, OLHAKC B piALe CJAYyYaeB OHA
MOXKeT CJAYXKHUTh 4 HONEepeyHON apMaTypo4.

AnkepoBKa BHellHeH apMmaTyph B OeroHe ofecneuyuBa-
eTCSl CBA3SIMH, KOTOPHIE MOJIXKHEI BOCHPHHSIThE CABHIaIOLINE
YCHJIHs, BO3HHMKalOIye npu H3rube sJeMeHTa Ha BHYTPEH-
HE{ NOBEPXHOCTH JIUCTA HUJIH NPODUIS.

OnpepednenHoie 30HL 0aJ0K M PUredied ¢ BHEIIHHM ap-
MHDPOBaHHEM B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX, TEXHOJO-
FMYeCKUX HJAH 5KOHOMHYECKHX TpeOOBaHHA MOryT HMEThb
TOJbKO BHEIUHEE, TOJAbKO BHyTpeHHee (CTEep)KXHEBOE) WU
CMEIIAaHHOE apMHPOBAaHUE.

Kak moxkaszano ONbiTHOE NDOEKTHPOBaHME, IPHMEHEHHe
BHEITHErQ apMHUpOBaHUA ABAKETCH 3Q(PEKTHBHHIM CpPeAcT-
BOM HOBBLIIIEHHSA INPOYHOCTH H KECTKOCTH XK21€300eTOHHBIX
y3rufaeMuliX 3MAEMEHTOB NOHUKEHHOH BHICOTHI.
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[lo cOBOKyNHOCTH pa3/IMYHBIX IIOKa3aTeJiell — pPacXony
H CTENEHH HCIOJb30BaHHS IPOYHOCTH CTaJH, 3aBOACKOH TO-
TOBHOCTH, IJIOIaAH AHTHKOPPO3UOHHOM M OrHE3aLUUTHOH
H30JA0DHH — OHU OoJiee 3P(PEKTHBHLI, YEM CTAJbHBIE KOH-
CTPYKIHH aHAaJOTHYHOU BBICOTHI, IPOYHOCTH H 3KECTKOCTH.

B nesioM npHMeHeHHE O0aJOK M DHre/Jed INOHUXKEHHOH
BLICOTHI ¢ BHEIIHUM apMUPOBAHHEM I03BOJISET:

6oJiee 3(p(PeKTUBHO HCNOJb30BATL BHICOKONPOYHLIE Ma-
TEPHAJL] H B HNEPBYIO oUepenb HeMeHT, OeTOH, CTaJb;

CHH3UTb HJM COXPAaHUTb THUIOBYIO BBICOTY NOMELIEHUH
NPU YKPYIMHEHUH CETOK KOJIOHH;

UPHMEHHUTL JJI Pa3JHYHBIX CETOK KOJIOHH €XHHYIO BBICO-
Ty 6aJOK M pUresest M co3jaTh YHHGUIMPOBAHHYIO KapKac-
HYI0 CHCTEMY, O00€CIeUHBAaKIIYI0 BO3MOXHOCTL OpraHHye-
CKOro COYEeTaHHs YKPYNHEHHBIX W THIIOBHIX CETOK KOJIOHH B
3NaHUSIX PAasJMUYHOrO HAa3HAYEHHS NPH MHUHHMAJbLHOM COp-
TaMEHTE HHAYCTPHAJbHBIX U3LEJUN;

[IOBLICUTh TEXHHYECKHH YPOBEHb NPEANPUATUH CTPOH-
TEJbHOU HHIAYCTPUM B pe3yJbTaTe INepexoja Ha NPOU3BOJA-
CTBO OAHOTHIHEIX KOHCTPYKIHH OOJNbLIION THPAXKHOCTH TPH
3HAYUTEJbHOM COKpPallleHHH HOMEHKJaTypH BRIIYCKAEMhIX
U3IeNHH.

Hacrosmue Pekomennanuu paspaboTaHb ¢ yueTOM IJa-
Bl CHull no npoextnpoBanuio OETOHHBIX U XKeJe300eTOH-
Helx KOHCTPYKumiA LIHWHDII yueburnix spanuii I'ocrpax-
nancrposs (uHXK. JI. M. JlakoBckuit), [IpoeKTHEIM HHCTHTY-
TOM Ne 3 MuHHcTepcTBA NPOMEBIIVIEHHOTO CTPOHTEJLCTBA
CCCP (mmxk. Y. 4. Ilononbckuit) mojx pyKoBOACTBOM X-pa
TexH. HayK npod. I'. 1. bepauuesckoro.

[Ipun cocraBiennn PexomeHmanuil HCIOJb30BaHBE! TaKKe
MaTepHaJinl KOHCTPYKTOPCKUX pa3paboTOK, OHNBITHOrO MNpo-
EKTHPOBaHHSI M JNaGOPATOPHBIX HCCJENOBAHHH, BHIMOJHEH-
Heix HHHWnpomerpoem Munnpomerpos CCCP (Ranpupathl
TexH, Hayk Db. fI. Maptbanos u A. . Hazapos), HHUU oGe-
TOHa ¥ XKeJje3zoberona u [IHHWHnpomspanui TI'occrpos
CCCP (m-p rexHn. nayk npod. I'. Y. BepauueBckuil, kannu-
nath TexH. Hayk [O. B. qmurpuen u A. M. MaHbKuH),
JIbBOBCKHM MOJINTEXHMUECKHM MHCTHTYTOM (KaHA. TeXH.
Hayk @. E. Knumenko, auxk. A. J1. lllexoBues).



i. OBULIHE NOJAOKEHMA

1.1. Hacrosiine PexoMeHAanun pacnpocTpaHsIOTCs HA
cOOpHBle, COOPHO-MOHOJIMTHEIE M MOHOJIUTHBIE DHIeJH XU
0a/JKu ¢ BHEIIHHM apMUPOBAHHEM, NpHUMEHsieMble B Tepe-
KPBITHAX U NOKPHITHAX rpaxIaHCKUX 3MaHUH NPH HOPMAJb-
HOM M CYXOM TeMII€PATyPHO-BJAAKHOCTHBIX pEXKMax, Hear-
PECCHBHBLIX Cpelax W OTCYTCTBUM AMHAMUUYECKHX Harpys3ok.

1.2. IIpoexTupoBaHue KOHCTPYKIHUHA ¢ BHELIHHM apMHPO-
BaHHUeM HOJI)KHO NPOU3BOJIUTLCA B COOTBETCTBUH C pasjie-
aoM 1 raaBer CHull o nmpoexTHpoBaHuio GETOHHEBIX U 2KeJe-
300eTOHHBIX KOHCTPYKLUH, a TAaKXKe ¢ YUeTOM HACTOMIIKX
PexkoMenpauui,

1.3. Pacyer 6ajsiok 1 pure/ieil ¢ BHCLWIHAM apMHPOBAHHU-
eM JOJIXKeH JIPOM3BOAHUTLCH IO HEeCyUleH CNoCOOHOCTH H Je-
QopMaTHBHOCTH. Pacuer nmo pacKpPHITHIO TPELIUH IPOU3BO-
JHTCH TOABKO AJIS 3NEMEHTOB ¢ BHYTPEHHHUM UJAH CO CMe-
INAHHBIM ApMUPOBAHUEM PACTAHYTOH 30HHI.

PacueTHble 3HAUeHHUs! IMMPHHBI PAaCKPhITHA TPeLlHH H
Nporud0B He AOJKHB!I NPEBLILIATE HX NPeleNbHbIX BEJHUYHH,
npuBefedHnlXx B Tabna. 1 u 2 rsiaen CHull no npoexruposa-
HU10 OETOHHBIX M K eJ1e300eTOHHLIX KOHCTPYKLUH.

IlpumMevanune. Pacuer no npeaefbHEM COCTOAHHSIM BTOpPOH
TPYNINEL He TIPOM3BOAUTCH, €CJAH HAa OCHOBAHHY ONBITHHIX JAAHHBEIX VCTA-
HOBJIEHA 3KCIIYaTAUHOHHAA NPUroOAHOCTE KOHCTPYKIIUIIL.

1.4, Pacuetr cratuuecku HeompeneJHMEIX 0anoK H pure-
J€X C BHEIIHUM apMHPOBaHHEeM PEKOMEHAYETCS IIPOU3BOJHUTD
C VYETOM IepepacnpefefieHHss YCHJIUA B COOTBETCTBUH C
«PyKOBOICTBOM IO pacHeTy CTATHUECKH HEONPELeJHUMbIX
KeJje300eToHHBIX KoHcTpykumilt» (HHUHM)KDB, M., Crpoins-
aar, 1975).

1.5. B KOHCTDYKLUHSX ¢ BHEUIHUM APMHUPOBAHUEM IOJIXK-
Hbl IPUMEHATHCH THAXesable OSTOHB B OeTOHBI HA NOPHUCTHLIX
3aNOJIHUTE/IAX, IPOEKTHAsA Mapka H nepejaTouHas Ipou-
HOCTh KOTOPHIX NPHHHMAIOTCS He HHUIKE YKa3aHHBIX B pa3ie-
Je 2 rnasel CHull o npoekrupoBannio GeTOHHLIX U XeJe-
300€TOHHLIX KOHCTPYKLUHL.

1.0. B RagecTpe HanpdaraeMon JUCTOBOH apMaTypH pe-
KOMEeHAyeTCHd MNPEeHUMYIUSCTBEHHO NPUMEHATH CTallb KJIAaCCOR
(C60/45 u C70/60; momyckaeTrcsi Takmke HCIOJNb3OBaHHE CTa-
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1u KaaccoB C52/40, C46/23, C44/29 n C38/23, ecau npume-
HeH¥e OoJiee NMPOYHBIX CTaJed NPUBOAUT K HEXOHCIOJNb30BA-
HHIO U3 IIPOYHOCTHEIX CBOHCTB.

B xauecTsBe HeHanpsaraeMoy JUCTOBOU apMaTyphkl peKo-
MEHJYeTCs NPHUMEHATb NPEUMYLIeCTBEHHO CTaJb KJaccoB
C46/33 u C5H2/40; nonyckaercs TakKke HCHOJL30BaHUE CTa-
au knaaccoB C38/23 u C44/29.

1.7. BpiGop BHIOB U KJIACCOB CTAJM JJf BHYTDEHHErO
apMUpOBaHUs CJeAyeT NPOU3BOAUTL B COOTBETCTBHHU C pas-
aejom 2 raasel CHull no npoekTnpoBaHui0 OeTOHHHIX H
7K eJ1e300eTOHHBIX KOHCTPYKIHH.

2. KOHCTPYKTHBHBIE OCOBEHHOCTH BAJIOK
1 PUTEJIEH

2.1. B HacrosuceM paspesie NPUBOAATCA pekOMeHIaunH

[0 BHIOOPY BUIA NMPOJOJBHOIO H IIONEPpeYHOro apMHUpOBaAHHUSA
1 THNA CBA3eEl.

[ipooJbHOE U NMOonepeyHoe apMupoBaHue

2.2. Bbibop BUAA NpPOAOJBLHOTO apMHpPOBAaHHUS (BHellHe-
'O, BHYTPEHHEro MJU CMelIaHHOI0) HJf PacTAHYTON U ciKa-
TOH 30H (puc. 1) u pacnosioxeHme apMaTyphl 10 JJiuHe Oa-
J0K u pureseii (puc. 2) 3aBHCHT OT BO3MOXKHOCTH pa3Me-
leHHs B MNpefeniax OeTOHHOro cevyeHus TpedyeMoM mno pac-
€Ty CTEPXKHEBOH apMaTypbl U NPOU3BOAMTCA IPEHMYILECT-
BCHHO M3 YCJAOBHSA MHUHHMAJBHOIO pacxoaa cTaJjy,

Puc. 1. Buas npoAQJBHOrO apMHPOBAHUA 2JEMEHTOB C BHeluHen apwma-
TYpOit (UPSIMOYTOMIbHOE CeyeHHe [OKA3aHO YCJOBHO)

]— nucroBasi apMaTtTypa; 2— cTepauenas apMartypa

2.3. Eciu TpebyeMada no pacuery cTepxkHeBas apMmaTypa
He MoxeT OBITb pasMelieHa B Npefenax ceueHus paccmart-
pUBAaeMOH 30HbI, peKOMEeHAYEeTCA NPUMEHATD!

a) B pacTAHYTOH 30He COOPHHIX NpEeABAPHTEIbLHO-HANMPS-
AKEHHBIX KOHCTPYKIHHM — NpeuMyLIECTBEHHO CMElIanHoe ap-
MIIPOBaHHe corsiacyo mn. 2.4. u 2.5; TOJbKO BlEHIHEe apMHu-
POBAHHE B 3TOM CJayyae JONYCKaercs, eCJH JOCTHIaeTCi

b



CHHXKEHHE pacxoja CTaJH M0 CPaBHEHHUIO CO CMELIaHHbIM ap-
MHPOBAHUEM;

0) B cxaToli 30He COOPHBIX KOHCTPYKUMI, B PACTAHYTOM
30He COOpPHBLIX KOHCTPYKUMH 6e3 npeABapUTEILHOrO Hanps-
XKCHHUSL U MOHOJIUTHHIX KOHCTPYKUMH — BHEIlIHEe apMUpOBa-

HHE, HONyCKaeTcs TaKxe CMELIaHHOe apMHPOBAHHE B COOT-
BEeTCTBHY C II. 2.8.

Puc. 2. Pacnonoxenne JuCTOBOA apMaTypil no ujanbe 0anox n pureneil

d — B IAPHUDHO-ONEPTHIX Oagkax; O — B puresax pam H 06ajJxax ¢ KOHCOJNAMH

2.4. B npeaBapuTeabHO-HANIPSAMEHHBIX 0ajKax H pure-
JAfIX CO CMEllaHHLIM apMHpPOBAaHWEM PACTAHYTON 30HBI BUYT-
PEHHIOIO apMaTypy PeKOMEeHAYeTCsi MPUHHUMATL U3 BLICOKO-
MIDOYHOH apMaTypHO# CTaJIK, a BHEIUHIOIO — U3 JIHCTOBOH
CTaJIH, KJacc KOTOPOH HasHayaeTCsd HCXOASl H3 IOJHOTO HC-

IOJIb3OBAHUA NPOYHOCTH ee ceyeHud, TpedyeMoro mno ycjao-
BUIO XKECTKOCTH.
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Bo n3bexanue CHUKEHMS XKECTKOCTH WU TPELIHHOCTOHKO-
CTH 3JI€MeHTa CJeAYyeT, KaK NpaBHJIo, HCKI0UaTbh CONPOTHB-
JeHHe JIACTOBOH apMaTyphl, pacnoJOXeHHOH B OJHOW 30He
¢ HanpsAraeMO¥ cTepXKHeBOH apmaTrypol, 06xKaTuio OeTOHa.
BuusiHue cxxaToil (IIpu 3KCIUIyaTallMK) JUCTOBOH apMaTyphl
NONycKaeTcss NMpH 3TOM He YuYUThIBaTbh. IIpoektupoBanue Ta-
KHX 3JIeMEHTOB JOJI2KHO MPOU3BOAHTLCA B COOTBETCTBHH C
1. 2.9.

2.5. ConpoTuBJieHHe JHCTOBOH apMaTyph 00XKatuio Oe-
TOHA DEKOMEHAYETCSl HCKJII0UaTh OAHHM H3 CJAEeAYIOUHX CNO-
c000B H3rOTOBJIEHNSI:

a) 00HOCTQOUUiHLLM, TIPH KOTOPOM JIMCTOBAsi apMartypa
NoABEpPraercss NPEABapUTE]bHOMY HAINPAXEHHIO YCHJHEM,
onpeneseHHEHM no Gopwmyae (25), u npucoequHsieTcsd K Oe-
TOHY HENOCPEICTBEHHO B Mpolecce gopmoBanus (pHuc. 3).

Puc. 3. HarotosJenie aJeMeHTa OAHOCTAAHHAKBIM ClIOCOO0OM
g — HaTAKeHHEe CTEDPKHEBOA M JAUCTOBON apMaTyphl; O — sjeMenT TNocle ob6XKaTus

[Ipy oTnycke HaTsAXKEHHA BceHd HanpAraeMod apmMaTypbl
(CTepXHEBOH H JHCTOBOH) JIHCTOBash YKOpPauHBaeTcs, He
MpensaTcTBYsa 00XKaTuio 0eTOHa, a NOCJe YNPyroro o6xatTus
NPEnATCTBYET AeQOpPMAalHH NOJ3yYecTH H ycaAkKu OeToHa,
TEM CAMBIM CNOCOOCTBYSA CHHIKEHHIO IIOTEPLb IPEABAPHTE/Ib-
HOT'O HaNPSIXKEHHA B CTEPXKHEBOH apMarype;

6) Osyxcraduiixbim, IpH KOTODOM JIMCTOBas apMmarypa,
npuMeHsieMas Kak HeHanpsiraeMmasi, NpHCcOeIUHAETCA K 0eTo-
Hy IIOCJe ero o06xaTtusa ycu/iueM IpedBapHTENbHOrO Hamps-
XKEeHHA B CTepPIKHeBOH apmarype (pHc. 4).

2.6. B ajieMenrax, CIpOeKTUPOBAHHBIX ¢ COOJIOAEHUEM
Bcex TpeOOBAHMH 10 XKECTKOCTH U TPELLIHHOCTORKOCTH H H3T0-
TOBJIAEMBIX OXHOCTAAMHHLIM crnocoboM, AOMYCKaeTcd MNpH-
MEHSITh HeHaNPATraeMyIo JHCTOBYIO apMaTypy.

2.7. CeyeHre M NPOYHOCTb JIUCTOBOH apMaTyphl B
IJIHHHOMEPHHX 0aJKaxX H PUrejsiX peKOMEHAYeTCA IIpHHH-
MaTh CTYNEHYaTO-NePeMEeHHON N0 AJHHe 3JeMenTa. CBapHHIL
COeAHHEHHsI JIMCTOBOJ apMaTyphl CJAeNYyeT NPOEKTUPOBATH B

coorBercTBHH ¢ raasoit CHulIl no npoekTHpoBaHHIO cTallb-
HBIX KOHCTPYKIIHH.
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CTHKHA CKATON JUCTOBOHM apMaTyphl He PEKOMEHAYETCH
pacnojarath B 30He MaKCHMaJbHbIX H3rH0aoIX MOMEHTOB.

MecTo H3MEHeHnsl ceyeHus uau oOpbiBa JHCTOBOH apMa-
TypH ONpeAessieTcs COrJacHo 1. 3.14.

3 @

Puc. 4. TlocaenoBaTelbHOCTL HM3TOTOBJEHHS 3JeMeHTa ABYXCTaXHMHLIM
CII0COO60M

¢ — NPY OTNYCKE HaTAMeHUA, O — motNe NPUCOSAVHEHHS JUCTCGBOH apMaTyph!

2.8. JluctoBag apmaTypa Ha OTAESABHBIX Yy4YacTKax MoO-
eT OBITh yCUJIeHA NTYTeM NPUBAPKHU K HEH ¢ BHYTPEHHEH CTO-
POHBL CTEPXKHEBOH apMaTypHl.

2.9. lupuny AUCTOBOK apMaTypHl pEKOMEHAYyeTCs Haa-
HAauyaTbh PABHOH IIHpPHUHE 3JIeMeHTa JJISA HCHOJb30BAHHUA €€ B

KauecTBe OOPTOCHACTKH IIpH (POPMOBAHNH 3JEMEHTa.

2.10. [Tpu npoexkTHUpPOBAHUN CTATUYECKH HeonpeAeuMbIX
0aJiok U pHrefeil nepepacnpefeseHde YCHAUH PEeKOMEHIYET-
Cs HasHayaTb TakuM 00pas3om, YyTOOH! ceueHue JINCTOBOH ap-
MaTypPel COXPAHANOChL NOCTOSAHHLIM 10 AJWHE 3JeMeHTa, a
HeZOoCTallllasg NPOYHOCTL PACTSAHYTOH 30HB!I B IIPOJIETE H HA
NIIOpax KOMIIEHCHPOBaJach BHYTPEHHEN apMAaTYpOH.

2.11. llonepeuynyio apMaTypy peKOMeHAYETCA BHIIOJAHATD
13 ctaan kiaaccoB A-II u A-I1I 1 ucnons30BaTh OAHOBPEMEH-
HO B KaueCTBe CBfi3ed AJA NPOAOJAbHON JHUCTOBOH apMaTypH.

B OoTAeJbHEIX CAydasx AONYCKAeTCH NPUMEHATh B Kaye-
CTBe IIONEPEYHON apMaTyphl JHCTOBYIO CTaJib, HAllpUMep B

MOHOJINTHHIX KOHCTPYKUMAX, NJs onanyOKu AN JJs ycuJe-
HUS CYLIECTBYIOLUX KOHCTPYKIMHL.

AHKepOBKa JUCTOBOH apMATYPhI

2.12. B kauecTBe CBASeH PEKOMEHAYETCA HCNOJNb30BATH
NPEeNMYIeCTBEHHO BEPTHKAJNbHBIE CTEPIKHHU NONEPEYHOro ap-
MupoBaHua H3 cranau kaaccos A-II u A-III (puc. 5,4, 6).



Hus yro6erBa ¢60pKH apMaTyYpHBIX KapKacOB aHKeEpH
BEPXHEro JIHCTa AOMKHB! OBITh CMElleHbl OTHOCUTEJNBbHO aH-

KePOB HHXHETO JIHCTA.

2.13. Ecau cBfizau pacTAHYTOro JiUCTa BHIMOJHAIOT TaK¥Ke

QYHKIMK NONEPEYHOR apMaTyphl U IIpH 2TOM OOecrednBaeT-
cAd IPOYHOCTh 3JIEMEHTA N0 HAKJIOHHBIM CEYEHHSM, B KayecCT-

/
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Prc. b. Buan cpaselt, BHI-

MOJHAIOWNX OLHOBPEMEHHO

GyHKUHHE rnonepeyHofl ap-
MaTypH

a, 0, 8 — BepTHKalbHBe: 2, O,
& — HAKJOHHEKIe
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B€ CBfi3eH CXKAaTOro JIHNCTa pPeKo-
MEHAYeTCA HUCNOJAb30BaATh aHKe-
PBHI, BOCHPHHHMAIOLIHE TOJBKO
cABMramloupe cujanl (puc. 5,8).

2.14. HakaonHBIe aHKEPH pe-
KOMEHJAYeTCS IPUMEHATb, eCJ]H
YCTPOHCTBO BEPTHKAJNBHBIX aHKeE-
pOB He obecneyrpaeT TpebyeMoOH
IPOYHOCTH HUJH KEeCTKOCTH coe-
InHeHUs . AHKepH NpPUCOeIHSA-
IOTCS X JHUCTOBOHM  apMartype
BHAXJEGCTKY (PJAaHTOBLIMM IIBaMHU
(puc. 5,e,0), NIpH 3TOM JJHUHA
IIBOB, ONpeAeaseMas pacyeToM,
H0JIxKHa OLITh He MeHee 4d.

2.15. Ilpu xBOMHOM JHCTOBOM
apMUPOBAaHUH HAKJOHHHE aHKe-
PH JONYyCKaeTcss MPHCOCAHHATD
K JIHCTOBOM apMarype uepes
MPOMEXKYTOUHEH 3JeMeHT (pHC.
D,e), KOTODHHA IIpU pacyeTe MO-
XKeT ObITh YYTeH KaK MPOROJib-
Hasl apMarypa.

2.16. B purensix paMHEIX Kap-
K4acOB M Hepaspe3Hnx OaJjkax
AOMYyCKaeTcd B OIIOPHOH 30HEe
[IPUMEHATh HAKJIOHHLIE, @ B NPO-
JdeTe — BepTHKAaJbHble  aHKepHI.

2.17. )KecTKHe ynopsl pexo-
MEHAYETCHA NPHMEHATD, eC/IY 3Ha-
YUTEJbHOE CABUTrAlOUice YCUaHe
NO/I2)KHO BOCHPUHUMATLCA Ha He-
0OJIbIIOM YyYaCTKe ONOPHOH 30-
Hbl 0aJIK{, B IIpelesax KOTOpPOTro

TPYZHO pasMecTHTb Tpedyemoe
UHCJIO aHKEPOB.

Ha naoimiangke cMATHA ¥KECT-
KOIr'0 ynopa He AOJMXKHO OHTbL BHI-
CTYIIOB, KOTOPHE MOI'YT NIPUBECTH



K packanawiBanuio OetoHa. llpu mason mupuHe 6ai0k crel-
KH YIIOpa CjleAyeT pachoJaraTe Ha HX OOKOBBIX Tpaufix
(puc. 6;a), a npu GOABLWION IUHPUHE — COIIACHO pHC. 6,6.

a) 6) |

1y JR 2y | ,%’J-E
Puc. 6. 0O6-

U Bl RO .
KeCTKHX YIio- , 3

pPOB a-2-
a — OpdY MaJon W
Mupule 6anok: i=7

6 —npu  Golb-
10K  IIHDUHE e o o s & y/

aaJI0K ;

L - p—
i

Ilpi npumenenun uanparaemolft ancTOROL apMaTyphl

ACCTKHE YIIOPBI MOTYT OBITh HMCIIONB30BAHBI TaKXKe IS Ire-
pexavy ycunaus o0xKaTHsa Ha GeTox.

2.18. Ilpu oOpriBe HeHanpsiraemoi JIACTOBOH apMaTyphl

Puc. 7. Anxkepopka auCTOBOR ap-

MaTypH
a/ I-]
+ e
Sl Y7
T TTTT] [
b
| e I
b/ e 11] Puc. 8. Buanr CBSI3€H, YCTAaHABJIH-
o o BaeMLIX B NOJMKAX 5JEMEHTOR
/’% & — BCDTHKANLHKE KODOTKME aHKEDHh
- C BRIC2IXKEHHOM rosoBKoOdN; 6— Hakou-

Hule TIeTJI®BBle aHKepHl: @ — KACaTesb-
HBI@ aHKephl
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2.19. AHKephl, BOCIpHHUMAIOLME TOJNBKO CABHraioulne
VCHJIHS, CIeAyeT NPUMEHATh NPEeUMYLIeCTBEHHO /5 30H Ce-
YEHHs, B KOTOPHIX NONEpeyHas apMmarypa oTcyTcrByer. Ha-
npuMep, B IOJKAX, BEICOTA KOTOPBIX HEAOCTATOYHA ISl HOP-
MaJbHOH aHKepOBKM CTEpMKHeH, CJelyeT NPHMEHATb BEpPTH-
KaJIbHble KOPOTKHE aHKepHl ¢ BHICAXEHHOH TOJIOBKOH, Ha-
KJIOHHLle NeT/IeBble NI KacaTeJbHule aHKepnl (pHuc. 8).

3. PACYET IO BPOYHOCTHU

3.1. B HacrosleM pasjiese HPUBOAATCA pPeKOMEHIALUH
10 pacueTy NMPOUHOCTHU CeyeHUH, HOpMAaJbHLIX X HaKJOHHBIX
K IPOJOJBHON OCH 3JeMeHTa, Ha [JEeHCTBHE ngnﬁa}gmero
MOMEHTa; IO ONpeleseHHI0 CABUTAaIOIUX YCHAUM, HEeHCTBY-
IOIUX HA CBA3Y, U 110 pacueTy CBA3eH,

3.2. Pacyer npoYHOCTH HAKJIOHHBIX CEYEHUH HA JEHCTBHE
IOIIEPEeYHOR CHJILI U NPOCTPAHCTBEHHBIX CEUEHHH IIPH HaJH-
UMK KPYTALIMX MOMEHTOB, a TaKxXe NpOBepKa NPOYHOCTH Ha
MeCTHOe JEHCTBHe HAarpysku cjeAyeT NPOH3BOAUTL B COOT-
BeTCTBUM ¢ pasfenom 3 raasu CHull no mpoextHpoBanuio
OeTOHHBIX H XKeJ1e300€TOHHBIX KOHCTPYKIHH.

Pacyer NPOYHOCTH CEYEHUR HOPMAJIbHBIX
K NPOAOJALHOH OCH 3JIeMeHTAa

3.3. Ycunua B CTePXKHEBOH apMaType H GeToHe onpefe-
JAI0TCS B COOTBETCTBUHM ¢ raBoit CHull no mpoexTuposa-
HHIO G€TOHHRIX M XKeJIe300€TOHHBIX KOHCTPYKIMI.

PacyeTHble cOnpOTUBIIEHNS JUCTOBON apMATYPhl PACTS Ke-
HHI0O Rp M CXaTuio Ry.c IPUHUMAIOTCA N0 TabJj. 2 TJaBH
CHull mo mpoekTHpOBaHMIO CTANbHEIX KOHCTPYKIHE, TIDH
3TOM JJIs1 HeHampsiraeMoir apmatrypsl Ryc He 06odaee
4000 kr/cm?, nasi HanpsiraeMoi BMecTo Ry HampsKeHHe
On.c=1(4000—0p) xr/cM2 (rme oo — mpeaBapuTeJbHOEe Ha-
NpAXKEHNE C YUETOM BCEX IIOTEPb, COOTBETCTBYIOIIMX pac-
CMaTpUBAEMOM CTagMHu paboTH, Hpu KO3 GDHUIHEHTE TOUYHO-
CTH HaTAXKEHHUs, 00JiblieM eIHMHUILL. SHAYEHHE On ¢ HE J0JI-
HHO NPEBLIIATh 3HAYEHUHA Ry.c).

3.4. Pacuer HOpMaJbHBIX ceyeHHM no npoynoctu (puc. 9)
JIOJXXEH NPOU3BOAUTLCH B 3aBUCHMOCTH OT COOTHOILLIEHUS
MeXJAy BEJNYHHOM OTHOCHUTEJLHOM BLICOTH C3XKaTOM 30HH

X o
= 7, OUPEACIAEMOll U3 YCAOBHS PABHOBECHS, M TPAHHY-

HbIM 3HaY€HHEeM OTHOCHTEJBLHOH BBICOTHl CXKATOH 30HH &y,

Ipy KOTOPOM IpEAEJIbHOE COCTOSIHHE 3JIeMeHTa HacTynaer
OAHOBPEMEHHO ¢ LOCTHXXE€HHEM B pacTAHYTOHM apMaType Ha-

12



NPSKEHNH, PAaBHLIX PACYETHHIM CONPOTHBJIEHHAM CTEpIKHE-
BOA Ry ¥ Ry ¥ JUCTOBOH apMatyphl Ry.

[Tpu aTOM BHICOTA CKATOH 30HHI X HE JNOJIXKHA HPEBLIIIATh
npeneqbHON BEJWYHHBI Erp Ao, ThE fo— paboyas BHICOTa Ce-
YeHUs.

ﬁ' N/ a
—1{ A
Z’ —'"h
M( 1.
oSS = e
LA
e e o] T 2 ﬂf"
ﬁ é: ﬁulg- I"’; z

Puc. 9. Cxema ycHJU# B IONEpPeyYHOM CeYeHHH H3rubaeMoro 3sjieMeHTa C
BHEIUHUM JIACTOBLIM apMHDOBAaHHEM NIPU ero pacyere IO IPOYHOCTH

3.5. 'pannyHoe 3HaYeHHe OTHOCHUTEIbHOU BLICOTHLI CXKa-

TOfi 30HLI O€TOHA &rp M 3HAYeHHe Kodbduuuenra Arp npu
BHEIIHEM HJAH CMEIIaHHOM apMHPOBAHHH PACTAHYTOH 30HH
peKoMeHAYeTCs OolpenenasitTs 1o TabJa. 1.

Tataunmwa 1

i i

3naueHus Erp uH A NPpY NPOeKTHOll Mapke Oetona R

rp

Kiace eTamm 300 ‘ 400 500 \ 600
rp rp | Srp | “rp | °rp o | Srp | “rp
! ‘ _ * - | _ e
C38/23 | 0,70 | 0,455| 0,70 | 0,455 0,64 | 0,435 0,59 | 0,416
C44/29 0,70 | 0,455 0,68 | 0,449} 0,62 | 0,428} 0,57 | 0,408
C46/33 0,70 i 0,455| 0,66 | 0,442 0,60 | 0,420{ 0,55 § 0,399
C52/40 0,67 | 0,446/ 0,63 | 0,432 0,57 | 0,408| 0,53 | 0,390
C60/45 0,65 | 0,439| 0,61 | 0,424| 0,55 | 0,399| 0.51 | 0,380
C70/60 0,62 | 0,428 0,58 | 0,412| 0,53 | 0,390] 0,49 | 0,370

Ilpu BHyTpeHHEM apMHPOBAHHUH PacTAHYTON 30HHI OIpe-
HNeJeHHEe Erp U paCUEeT CCUEHHUS JOJIKHBI NIPOU3BOAUTBHCHA B
COOTBETCTBHU ¢ pasjedom 3 raasnl CHull no npoextuposa-
HIIO OETOHHBIX 1 XKeJe300eTOHHBIX KOHCTPYKIIUY.

13



3.6. Pabouyio BHICOTY ceuenus hy ciaedver ONpPeRessiTh
1o OpMyJaM:

o — Nata - Nuha & Ny

- ,. (1)
NJI—'_—:FJIRJ:: NﬂzFﬂRH; Naf—'FaRa; (2)
N2=NH+NH+N3, (3)

rae Na, Ny, Na— pacueTHble pacTArHBAIOLIME YCHIMS, BOC-
[IPHHUMAaeMble COOTBETCTBEHHO JIUCTO-
BOH M CTEpP:XKHEBOH (HampsaAraeMon H He-
HanparaeMmon) apMaTypoH;
Ns — cyMMapHOe pacyeTHOE YCHJHE, BOCIpH-
HUMAaeMoe BCeH paCTAHYTOH apMaTypoH;
B, hu, ha— paccTosHue OT KpafiHero CXKaToro BO-
JIOKHA JIO 1leliTpa TAXKECTH COOTBETCTBEH-
HO JINCTOBOH N CTepKHEBOH (nampsArae-
MOH M HeHamnpsAraeMo@) apMaTyphl;
Fn, Fu, Fq — COOTBeTCTBEHHO IJIOUIaAb pPACTAHYTOR
JHUCTOBOH M CTEPXKHEBOH (HanparaeMmoH
H HeHanpsaraeMon) apMaTyphl.

3.7. Pacuer nipouHocTu HopMaJbHBIX cedenudt (puc. 10)
ROJI3KEH NNPOU3BOAUTLCH:

a b

g
T

6‘.-/""

Puc. 10. K onpeneneHuio cxKaTofi 30Hb H3rnGaeMbIX 3JeMEHTOB ¢ BHeill-
HEM 2pMUPOBAHUEM NPH PA3NMHHBIX QOpMax MONEPEUHOrO CeUeHHSA

a — mpaMoyroauHofi; 6 — TaBposofl ¢ HoJKOR B ciKaTofl 30He NPH DPACHONOKEHHH
ReliTpanbHOR JHHME B NOJAKe; 8 — TaBPOBOH ¢ NOJAKOR B CXartofl 30He HPH pac-
NOJICXKEHRY HeATDaNLHO! JHHMH B pebpe

a) npu §<&rp M3 YCIOBHS
M < N (hy— ag) + Ny (hy—0,587) 4+ N, (b — af) +
+ N, (o —a,); (4)
14



Ny= Fg Ry Ny=F 0, Ny=F, R, ; (5)

a.c’

Ny + Ny+ Ng+ NS (6)
s=Ny—Ng; (7)
rne M — pacueTHbI H3rHOAIOUHA MOMEHT B IIOIIe:

PEUYHOM CCYEHHHU IJICMCHTA,

Ng, N, N.— pacueTHHe CXKHMalOIiHe YCHJAHS, BOC-
[IPHHHEMAaeMble COOTBETCTBEHHO JIHCTOBOH
1 CTEepXKHEBOH (HAmpsiraeMOH H HeHa-
[IpAraeMon) apMatTypoH;
N — cymmapHoe pacueTHoe YCUJUE, BOCIIpPH-
HUMaeMoe BCEH CXKaTOH apMaTypoy;

Ng — pacueTHOe YyCUAHE, BOCIPHHHEMAaEMOe
CXXaTbiM OETOHOM;

Fn, Fy, Fa— COOTBETCTBEHHO IJIOIAAb CXKaToOH  JIH-
CTOBOA H CTepXHeBOH (HanpAraeMmou H
HeHanpsaraeMon) apMaTyphsl;

g — PAcCTOAHHe OT LEHTPa TAXKECTH C¥Kd-
TOro 6e€TOHA MO BepXHEH I'PaHH 3JeMeH-
Ta, ONpejenseMoe no opmynamM, NOpH-
BEJCHHBIM B TadJa. 2.
raie  ay-— paccTodHHe OT pPaBHOAECHUCTBYIOLIEH YCHJAHUH B
apmatype [y 10 OAMXKafniedl TpaHH CEUYEHHS;
4, — PAcCTOSHHE OT DAaBHOMEHCTBYIOWEH VCHJAHE B

apmarype F, 00 OnuXadlled IPaHU CEUEHHS;
Ryp — pacueTHOe cONpOTHBJAEHHE GETOHa OCEBOMY CXa-
THIO;

b — mupyHa NPAMOYLOJBLHOTO Ce4EHHs, UIHPHHA
peOpa TaBpOBOro M ABYTABPOBOI'0 CEUECHUN;

by 1 by — LIHPHHA NOJKY TaBPOBOTO M JABYTABPOBOrO Ce-

YEHHSI COOTBETCTBEHHO B PacCTAHYTOM H CXKa-
TOK 30QHE;

h — BbICOTA NPAMOYIOJIbHOTO, TaBPOBOIO H JBY-
TaBpPOBOI0o CEUCHUH;

An ¥ Ap— BHICOTA MOJIKH TaBPOBOTO M JBYTABPOBOrO Ce-

YeHHH COOTBETCTBEHHO B PACTHHYTON U CXAaTOoH

30He;
b — WUPUHA CKATOH JUCTOBOX apMaTypPHI;

,

F, n §,—njomanpb cedeHHs U TOJIIHHA CXATOH JHCTO-
BOH apMarTyphl.

0) npu E>E&rp U3 ycaoBua (4), npuauMas E=Em.
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3.8. lns ceueHuH, UMeIOIUMX TOJKY B CXKAaTOH 30HE, BhHI-
O0op pacueTHbIXx QOPMYJ NPOU3BOAUTCA NO TabJ. 2 B 3aBU-

CUMOCTH OT NOJIOKEHUS TPaHHUILl CKATOU 30HHI, OIPEHEJIs-
€MOT0 10 YCJAOBHIO

Ny <Ny Ryp (b hy— F). (8)

Ecau ycaoBue (8) cobmropaercs, rpaHHIla CKATOK 30HAL

pacnoJjioxxeHa B noaxe (x<Chn); ecapy yciaosHe (8) He co-
Gil0jlaeTcsd, rpaHHlla CXKaTOH 20HBI PacHoJOXKeHa B pedpe

(x>hy).

3.9. PacyeTrHoe 3HauecHMe IMIHPUHBI CXAaTOH NMOJAKH b
onpenensercs B cOOTBeTCTBHH ¢ II. 3.18 raasml CHull no
IIDOEKTHPOBAHMI0O OCTOHHBIX H 2KeJe300CTOHHbIX KOHCTPYK-
187478

3.10. Ilop6op npomospHOR apmMatTypbl MNpH JHCTOBOM
UM NPU CTEPHKHEBOM apMHPOBAHUI HOJXKEH IPOU3BOAUTDH-
¢si B coorBercTBuH ¢ riiaBoy CHull nmo npoextuposaniio Ge-
TOHHBIX U X€JE€300ETOHHLIX KOHCTPYKILUII.

Ilpn cMmenmlanHOM apMHPOBAHHM HEOOXOAMMO IIpeABapu-
TEJbHO ONPeleNHTh CYMMapHble YCHJIHS, COOTBETCTBEHHO, B

pacrapytod N zu cxaron Ny apmarype; noabop CTepxK-
HEBOM M JIMCTOBOM apMaTypbl AOJIXKEH NPOUIBOAMTLLA B CO-
OTBETCTBHU C PCKOMEHIANUAMU pa3zesna 2.

Pacyer NPpOYHOCTH CEUEHHH,
HAKJOHHBIX K TIPOAOJAbHOK OCH 3JI€MEHTa,
Ha JeilcTBUE n3rndaloero MOMeHTa

3.11. Pacuer HakJ/IOHHBIX CeYeHHI Ha JAelcTBHe HU3ruba-
oiero MoMenTta (puc. 11) npousBoauTCS H3 YCIOBUS

M N2+ Nyzy+Na2zg +2Ny25 + 2 Ny 24, (9)

rge M — MOMEHT BceX BHEIUHHX CHJ, JEHCTBYIOLIHX IO

OAHY CTOPOHY OT paccMaTpHBaeMOro HaKJ/JOHHOIO

CEYE€HHUST OTHOCHTENBHO OCH, IIPOXOJAALIEH uepes

TOUKY NPUJOKEHUS PaBHOLEHCTBYIOLIEH YCHJAHU B

CXKaToOl 30HE€ ¥ NEPHCHAWKYAAPHON TMJAOCKOCTHU
JEeHCTBUS MOMEHTA;

Nazn, Ngzn, Nazy, TNe2p, 2Nz, —CcyMMa MOMEHTOB  OT-

HOCHTEJBHO VKa3aHIIOH OCH COOTBETCTBEHIIO

OT YCHAHWH B NPOAOJBLHON apMmarype — JH-

CTOBOM 1 CTEPXKHEBOH (HampsiraeMou i He-

HanpsAraeMmo#), B OTOTHYTOH (HJH HAKJIOH-
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HOW) 1 TIONEepeyYHou apmatype, Iepecekato-

ieH PaACTAHYTYIO 30HY HaKJOHHOIO cede-
HUS,

25, Zu, Za, 20, Zx— DACCTOSAHHE OT IJIOCKOCTEH paCIIOJIOXKC-
HUS COOTBETCTBEHHO NIPOLOJLHOH — JHCTO-
BOH U CTepXXHeBOM (HanpdaraemMou H HeHa-
IPAraeMOH), OTOTHYTOH HJIH HAKJAOHHOU H

[ONepeyHon apMaTypHl A0 YKa3aHHON OCH.
3.12, ¥Yeuaua Ny u N, BOCHpHHEUMaeMble JIMCTOBOH ap-
MaTypOH, ONPEAEasAOTCA IIPOUHOCTDIO CBfA3EH, PacnoJ/oKeH-
HBIX MEXAY HaAKJOHHBIM CEYEHHEM M TOPIOM 3JeMEHTa, H

Puc. 12, Buau sdgdexrus-
HOI'O BHEIUHEro NMPOAOALHO™
ro apMHpOBaHus

« , a — H3MeHeHHEe  NONEePeYHOro
Puc. 11. Cxema ycHauit B HaKJIOHHOM COYGHUS JRCTOBON apMAaTYDHl B
CeYECHHH MpH pacueTe ero 10 IPOUHOCTH Aponere; 6 -— ofpsls AUCTOBROI
Ha felcTBUe U3rHAIOLIero MOMEHTa A4 apMAaTYPhl B DpoJeTe:; [— uec-

o TeMEHTOR TO TEODETHHECKOrO H3MeHeHNUs

NONCPEYHOro CeYyeHHHA JIHCTO-
BOH apwvaTtyphl; 2— 3niopa H3-
PO BNS MOMEBHTOR

g — a3 KeCTKRX YHopop, O — ¢ XKeCTKHMH
yaopaMuy

CHJIOH TpeHWs, BOSHMKAIOILEH MEXJY JUCTOM M OeToloM Ha
3TOM YYaCTKe JIEMEHTA, M BBIYHCJASIOTCS nO (GopMyJaam:

No=Tg .+ Ty+ Ty (10)
Ny=Tg.+Ty+Tr (11)
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rie Tx, u Ty,-—cyMMa CABHTAIOUIUX YCHJUH, BOCHPHHHU-
MaeMbIX CBA3SIMH, PacloJIOXEHHbBIMH

MEXAY HAaKJOHHLIM CeueHHEeM H TOPLOM
3JIEMEHTa;

'y — clBHramwouee YyCHJAHE, BOCIHPUHUMAaeEMoOe
XKECTKHM YIIOPOM H ONpejensieMoe Io
bopmye (23);

Ty — CHJIA TPEHHUS MEXAY JUCTOBOH apmary-

pod ¥ 0OETOHOM Ha paccMaTpPHBAEMOM
yyacTKe.

PacueTHoe conmpoTHBJIEHHEe NPOAOJABHON CTEpPXKHEBOH ap-
MaTypbl NPHHUMAaeTCsd B COOTBETCTBHHU ¢ 1103. 3 TalJ. 24
raaasel CHull nmo mpoektHpoBaHuI0 OETOHHBIX M XeJre3obe-
TOHHBIX KOHCTPYKI{HH.

3.13. BepTukanpHasi Npoexkius BLICOTHI CXATOH 30HHI B
HAKJOHHOM CEYEHHH OIIPEAessieTCs H3 YCJOBHS PaBHOBECHS
POEKUUH yCHAul B O€TOHE U apMaType HAKJIOHHOTO CEUCHHUS
Ha NPOJOJbLHYIO OCh dJeMeHTa no dopmyJaM, NPUBeIEHHBIM
B TabJ. 2 Hacrosiiyux Pexomennganuit ¢ yuetom . 3.12.

3.14, B sjeMeHTax NOCTOSSHHOH BLICOTHI MeCTO H3MeHe-
HUsi CeueHHs Hau oOphIBa JHCTOBOH apmatyphl (puc. 12)
JHOJIXKHO pacIoJiaratbcsi 3a TOYKOH TEOPETHYECKOro obpriBa
Ha paccrosinun W, onpenensieMom no dopmysie

= L= Rulosing (12)
2 Gy

rue (Q — nomepeyHas CHJa B HOpMaJbHOM CEUYEHHH, NPO-
XOAAIIEM Yepe3 TOUKY TEOPETHUECKOr0 U3MeHe-
HUS CEYEHUS HJIU MecTa oOphiBa JHCTOBOHU ap-
MaTyphl;

Fo 1 00— COOTBETCTBEHHO IJIOI{aJb CEYEHHUSs U YroJ Ha-
KJOHAa OTOTHYTOH HJIM HAaKJOHHOM apMmartypHl,
nepeceKamlued paccMaTpUBaeMoe HOPMaJbHOE
CECYEHHUE,

Jxw — YCHJHE B XOMyTax Ha €IHHUIY AJHUHBI 3JeMeH-
Ta Ha paccMarpuBaeMoM yuactke W, omnpepne-
aAsiemoe B cooTBeTcTBUHU C 1. 3.40 rnasunl CHull
10 NpPOeKTUPOBAHUIO OeTOHHBIX U XKeJe3ole-
TOHHBIX KOHCTPYKIHH.
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OnpeneneHue CABUralomux yCUJIMH,
NEUCTBYIOHINX HA CBA3H,
COECAUHAIOIUE JUCTOBYIO apMaTypy ¢ GETOHOM,
M pacueTr NPOYHOCTH CBA3EH

3.15. Capurawinue ycuaus, AeHCTBYIOLIYE Ha CBA3H,
JOJIXXHE! OIIPEAEAATLCH U3 YCJAOBHS PaBHOBECHS HOPMaJbHbBIX
YCHJHH B NOIEPEYHOM CEYEHHHU JIHCTOBOH apMaTyphl U CIABH-
raolUX YCHJHH HA NOBEPXHOCTH €e KOHTaKTa ¢ OETOHOM.

Puc. 13. K onpezeneusio
CABHTAIOIMHUX YCHIUA

Nﬂ(f+1)

B obuiem cayuae cymMMapHOe COBHUraillee yCHNHE B CBA3AX
B Ipejesiax KaKoro-Aubo VyyacTka 1m0 JJHHE 3JIeMeHTa

(puc. 13) onpenensiercs no GopmyJie
Ty =Ny 31y Ny, (13)

rae T; — caBuramliee ycuaue, AeACTBYIOHEe Ha CBA-
31, PacIoJIOXKEHHLIE B IIpeje/ax paccmar-
PHBAeMOI'0 yyacTKa AJHHOHU &;

Na@y1) 1 Ny — HOpMaJbHbIE YCHAMS B TONEPEYHOM Cceue-
HUU JHUCTOBOH apMAaTyphl Ha TpaHuilax pac-
CMaTPHBAEMOro yuacTKa 3JeMeHTa.

3.16. [lnsl 3/IeMEHTOR MOCTOSHHOH BBICOTBl IIPU JIUCTO-
BOM apMHPOBAHUH IIOCTOAHHOIO CEYEHHUS 10 BCEH NJIHMHE 3Je-
MEHTa CABUI'AIOLHe YCHJIHA B Ipelleaax yuacTKa ¢ IIOCTOsH-
HOH MPOYHOCTBIO CBSI3€H NOJIXKHEL OIIPEReNsaTbCA IO PopMyJIe

Ti=t}.'RJIFJI: (14)

rne !; — Ko3(h@HUUUEHT, YIUTLIBAIOUMUA XapakKTep pacrupeje-
JIEHHSI COABHIalOMUX YVCHJAHK L0 AJHHE 3JEMEHTAa B
3aBHCHMOCTH OT YHCJIAa VYaCTKOB C pPasjiMuHON
IIPOYHOCTBIO CBSI3EH M oNpeaeNsieMbll o TabJa. 3;

{ — NOPAAKOBBLI HOMEp ydacTKa C NOCTOSHHOH NpoU-
HOCTBIO CBfI3EH.

Ecap naomaap cedeHUs JUCTOBOA apMaTypbl IPHHATA
Oosbimie TpebyeMoOR mo pacyery HOPMAJLHOI'O KM HAKJOH-
Horo ceuenust F'*, B dopmysae (14) Bmecro Fn crepyer
npuuath F 3.

3.17. Ilpun v3MeHeHUH cedeHHS JIUCTOBOM apMATYpPHl IO

IJYHe 3JEeMEHTa CABUramwlllde yCUIUs B Npeliesnax paccMmar-
pPHBaeMBIX YYaCTKOB (puc. 14) onpepensiercsa no GopmyJlam:

T1=Nm; T‘a:NM—Nm; T3=NJ13"‘NJ12- (15)
3 3ax. 316 21



Taéaunma 3

3HaueHHs Kosdhhunaenta #

3

Na Cxema 3AIPYMXEHHS  9JeMeHTa H AJIA YRacTKOB
m., 1. | €¥éMa yuacTka ¢ HOOCTOAHHON Inpowu- S
HOCTRIO CBfI3ef
{ 2 3
I o 7 —
g 0,75 0,25 —
16 \1/6,1/6,1/6,1/6, 1/ 0 55 0.3
t 273 J‘TJ’T’,‘T* ’ ) 4 0, 11
- - : ! o
Py Py Pl P | 0,61 0,34 Angepnr
| ' TIPHHH-
U5\ /5| /5 /5| 1/5 | MaoTest
‘| xr*z'l'zj'zjff KOHCTDYK-
/4 ZMJLZM}“M . THUBHO
1 T2 V2 Ny |
0,84 0,28 —
0,75 0,25 e
| |
AHgepsl npA-
HAMapTca | .
KOHCTPYK-
4a THBHO
— e I —
— | 2({—2a)
4 |2\ 277
a7 2 2 7 T —
R L 1+az (Z + 4 ﬂ)
- r S —_—
| y |
{ [
| — [ ——
g ta l[aa 8a 8a
5
a<i/q k /4 x t/2 L/4 _ B
7 2 J —
a i-a
e l i .
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[Tpodoaicenue raba. 3

| | 3uagenun xkoohdpanmenra ¢ ;

Na Cxema 3arpyXenHsa  3sJeMenrTa U AAS Y1acTKOB
., I, | ¢XemMa yuacTKa ¢ TNOCTOAHHOH NIpOY-
HOCTBIO CBfI3eR

— T T W e

May0 g  \Mrta)=0
6 La z/2-aL1/2—a a l 1 : —
4!

7 z Z2 7

iI®
/ w; | #

.ll — — TJ__X__)
’;;; Nar=Far Fn My2="nz Ba M= s R

Puc. 14. CxeMa HOPMAJBLEHX H CABHralOIIUX YCH/JIHA B JHUCTOBOAK apMa-
TyPe NEPEMEHHOI'O CEYEHHS

3.18. Eciin K AucTOoBOH apMmarype B MecTe ee OOpHIBA
NPUCOCAHHEHA cTepXKHeBasg apMmartypa (puc. 15), casuraio-
[lHe YCHJHUsA, KOTOpble HOJIXKHBI ObITh BOCIPHUHSITH CBSI3SMH,
OIPEACHANTCH IO (hopMyJae

T = RyFy— R, F,. (16

3.19. Tlpu ycunenum JaucTOBOfi apMATYPH CTEPKHEBOM
apMatypon (puc. 16) cAaBurarmoiiue yCHJIHA JOJKHEI ONpeje-
JASTbCA TOJIBKQ IO YCHJIHIO B JIUCTOBOH apmatype I'=RyFy.

3.20. Casuraromue yCHJIMSA, ONpenes]eHHbEe Mo (GopMy-
nam (13)—(16), monmyckaercs yMeHbIIaTh Ha BEJHYHHY CH-
Jbl TpeHus MEXIYy JHUCTOBOH apMaTypoih H OEeTOHOM,
BEI3BAHHOH BepPTHKAJbHLIMU HATPY3KaMH U ONOPHBEIMH peak-

3 3aKk. 316 23



HUSMH, €cJ¥ OHH MepefaloTcs HeNoCPeACTBEHHO uepes JIH-
CTOBYIO apMatypy.

Xapakrep pacnpefesieHHsi CHJA TPEHHS 0 JJIHHE 3Je-
MEHTa NOJIXKEH NPHHUMATbCA aHaJOrHYHO XapakTepy pac-
NpENEJICHNs], BLI3BABINNX UX BHEIIHUX HArpy30K UM YCHIUM.

3.21. Pacuer cBsA3e#t LOMXKeH NPOM3BOAUTBHCH HA JEHCT-
BHe CABHTalOHIeM CHJBI B IMPEANOJOXEeHHH PaBHOMEPHOTro

7

-1 <

N\ O I-.!J
®

TSI, ! i e P o P j’f.ﬁrﬁg. :

. Y

!

. g

L

eV
Ny=Fg Fy M= Ry £

Puc, 15. K onpene-

JGHHIO CHBHTaomMuX

L VCHAKA Opu OOpHIBE

TS N I R R JUCTOBOH  apmMmary-
pPH B TIpoJieTe

'm ' R ] "In.. 4';.-
7\

2-2
Puc. 16. K omnpepe-
il Vet Rafe JAeHAI0 CABUraKIIUX
ey e I WO Bm ey VCHJIUH @PH YCHJIE-
==/ —_— HAH JIUCTOBOA apMa-
g - N=R F TYPH  CTEPIKHEBOH
A" apMaTypof

pacnpejeneHnss CyMMapHOro CABHrAIOILEr0 yCHJHUs, ONpese-
JISHHOrO B COOTBEeTCTBHHM ¢ Im. 3.156—3.20 mexay cBA3AMHY,

PacloJIOXKEeHHHIMHE B IpeJesax pacCMaTpHBaeMOro y4dacTKa
2JEMEHTa.

ClLerieHde JUCTOBOK apMaTypel ¢ O€TOHOM NpPH pacyere
CBSI3€H HE YUUTHIBACTCS.
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Tadbauma 4

Juauenue T,

—'-l'l—ll_-lIl---_.—-—-._,-_-...._'..',.__.__.-I

Ilua- ‘ Mapxa GeTona
MeTp Kaace |
ahﬂr{gf I cTaJiu 200 300 400 S00
—_— —m —_— — —_— — I
0,08 0,09 0,93 | 0,93
8 _A'H 4 L0411 1,12 1,21 1,21
0,86 0,93 1,06 1,12
N Wil NN W 1,21 1,30 1,i6
. \ 1,29 1,28 4 | 14
10 R 1,68 | 167 | 1,87 1,87
1,3 1,42 1,60 1,72
A I 1,60 I 1% | 7.0 | o
| F
A 1,6 | 1,78 2,05 2,07
12 . 2,10 1 2,3l 2,66 2,70
I L7 | 1,91 l 2,24 2,36
| A 2,40 | 2,48 2,01 3,08
A 2,10 2,30 2,62 2,82
14 'H__ 2,02 2,82 | 3,40 | 3,70
A-II 2,29 l 2,50 2,84 3,04
| Al 2,98 3.4 | 38 | 3,7
|
A 2,62 2,84 3,26 3,46
16 ' 3,41 370 | 4,22 | 4,50
2,80 3,06 3,51 3,76
_ f&'m 3,60 | 3,97 | 456 | 74,90
ALl 3,13 3,38 3,86 4,10
3,38 l 3,62 4,18 4,42
A-II 1l 440 | 475 | 75,42 5,75
A-I 3,62 3,96 4,55 4,71
4,70 , 15 5,9 6,32
20 U S - —
oAm | 320 4,18 | 4,87 5,20
l | 75,05 5,45 6,34 6,76




Il podosscerue taba. 4

Sninlel SR S L L TR N

Iua- Mapka 6GeToHa

MOTD Knace | T —
Apu | cradu 200 300 l 400 500
- \ 4,10 | 4,40 5,08 l 5,47
. 52 | 5,70 | 76,60 7,10
4,47 4,80 5,55 5,90
_ f.l‘L' 5,8 J___ 62 | 7,2 l 7,66
Al l 4,75 5,15 5,92 l 6,45
of " 6,15 6,70 7.70 8,40

]

5,17 5,60 6,55 6,85
AN | 4 73 | 8,50 8,90

[IpumMmeunande B uncamrese npuBEAeHN AaHHWE I AHKEPOB,
BOCIIDEHHMAIOMKX TOJBKO CABHTaKIIHE YCHJINA; B 3HAMeHaTelle RJaA aAH-
KepoB, BHINOJHSIOIMKX TakK:Ke (QYHKIHH NONepedHON apMaTyphl.

IIpy BHIMOMIHEHUH aHKepaMHK TaKxe QYHKIHUHN [oNepeyHoin
apMaTypel NJIOIaAb KX CEUYEHHUS AOJIIKHA IPHHUMATBHCS IIO
6oJibIeMy K3 3Hau€HHH, HOJYYEHHHIX 10 PacueTy IPOYHOCTH
H2aKJIOHHOI'0 CeUEHHS Ha NONEPEeYHYyIO CHJY U OIPOYHOCTH CBS-

31 Ha CABHUTAIOLIHE YCHJIHA.
d.22, Casurawouiee ycuiade T,, BOCOPUHHMAaeMOe BepTH-

KaJbHBIM aHKEPOM, ONPEAEASETCH H3 YCJAOBHUSA
Toa=1Fkky R,y F, (17)

rae I, —naomajib ceueHyuss aHKepa;
k — xo3dppunuest, onpepenasemMuis no popmyae (112)
raasst CHull no npoektupoBanuio OGeTOHHBIX
K eJ/j1e300€TOHHBIX KOHCTPYKIHH;
R, — K0o3(ppuLmHeHT, NpUHUMaeMbIH IJIE aHKEpOB, BOC-
NPHHUMAIOIIUX TOJIbKO CABHralollHe YCHJIHs, PaB-
HhIM |, a JJs aHKEepOB, BHINOJHSIOUIUX TaKke U
¢yHKIUE nNOoOnepeyHoOR apmaTyphl, paBHHM 1,3.
3uauenus T, AAA BEPTHKAJLHEIX AaHKEePOB H3 CTaJlH
kiaaccoB A-II, u A-III npu Oeronax wmapru M200—M500
IpUBEACHB! B Ta0JI. 4.
OTHOuIeHXe TOJUIMHLL JHCTA M JUaMeTpa aHKepa J0JIKHO
yAOBJETBOPATH yeoBuo (114) u noa. 11 npuaoxerus 5 raa-
Bl CHull mo npoexTupoBanuio OeTOHHBIX M XKeJje300eTOH-

HbIX KOHCTPYKIHH.
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3.23. Casuralouiee ycuine, BOCHPUHHMAaEMOe HAaKJIOH-
HbiM aHKEpOM MJH OJHOH BETBbIO NETAEBOro ankepa I,, on-
pelessieTcs H3 YCJIOBHUS

Ta= Ry Fa cos & - 10042 ¥ Ryp sin @ (18)
U IpHHUMaeTcsa He 60Jee BEJIHYHHEL, PaBHOH
Tg= R, F, (cosa 0,8 sina), (19)
Iie a— yroJ HaKJOHa aHKepa K NOBEPXHOCTH JHCTOBOH
apMaTypHi;

d — nuaMeTp aHKepa B CM.
PaccTosiHHe MeXJay BETBSIMH IeTJIEBOro ankepa bp ompe-
nensercs U3 YCJIOBUSA

R
by >0,45d En_: u (20)

3.24. Pacuer KOPOTKHX aHKEPOB C BHICAXXEHHEIMH IO-
JOBKaMH JOJIXKEH BHINOJHATLCS:

pH -’—3’--(4,2 o popmyJie

To=24hyd V Ryp: (21)
npu -—%3 >4,2 o popmyae

Ty =100d2 Y Ryp (22)

rae hy — JJIHHA aHKepa, BKJI0Yas TOJIOBKY, B CM.

3.25. Pacuer XeCTKHMX YyNOpOB HOJIKEeH NPOU3BOILUTHCS
B cooTBeTCcTBHH ¢ ryasoi CHull no npoekTupoBaHHIO cTAab-
HBEIX KOHCTPYKIMHA Ha ycunue Ty, onpenenseMoe 0o popMmyJie

rae Fey— NJOWMAAL NOBEPXHOCTH CMSITHS O€TOHA YNOpOM.

3.26. IIpy npoeXTUpOBaHHUM NETJNIEBRIX aHKEPOB, KOPOT-
KHX aHKEDPOB C BHICAXKEHHBLIMH FOJIOBKAMH ¥ 3XECTKHX YIO-
POB cJOEAYET PYKOBOJCTBOBATLCH «eXHUUECKUMU YKa3aHUA-
MH 10 IIPOEKTHPOBAHUIO CTajexeae300eTOHHRX MPOJETHHIX
ctpoeruit» (BCH 92-63) (Oprrpanccrpoi, 1963).

3.27. YCTOHYHBOCTb CXKATOH JIMCTOBOH apMaTyphl JOJIXK-
Ha o0ecueurnBaTbCcs CBA3SMH, NIPUCOSAUHSIONIUMHU ee K 6eTo-
HY. IIpu 3TOM KpHTHYECKUE HAUPSKEHUs B CXXATOH JHUCTOBOM
apMaType Oxp AOJIKHBI NPHHHUMATBLCA PABHBEIMHU Npenesy Te-
KYYECTH Of.

MaxkcumasnbHOe paccTOssHUE MEXAY CBA3SAMU MO JJHHE
3JIEMEHTA Umaxe PEKOMEHAYETCSH ONpPENeasATh U3 YCJAOBHS

Uyane < €8 5 (24)
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rae §,— ToalyuHa cXKaToi JHUCTOBOK apMaTyph B CM.

¢ — KO3((PUIUEHT, IDMHAMAEMbIE B 3aBUCHMOCTH OT
KJlacca JHUCTOBOH craJnau no tabJ. b.

Tadaupga 5
JHa4YeHua Kos(pdhuuueHTa C

il = ey S A — =

|
Kaace cradan C38423

C52/40 | C60/45

C44429 | C46433

C70/60

e e S o — N

e

Kosddumuerr ¢ . . . . . l 17 ‘ 15,8 | 15,4 | 14,6

13,5 l 12,6

4, ONPEJNEJEHHUE YCHUJIUN
NMPEABAPUTEJDBHOIO HAIIPSHKEHHS

4.1. Bejinuuny npenBapUTeJbHOTO HAaNPSMEHHS BHYT-

DEHHel apMaTypel cJaeAyeT Ha3HauyaTbh B COOQTBETCTBHUHU C
nn. 1.24—1.30 rmrasnt CHull no npoextuposanuio GeTOHHHX
1 2Kene300eTOHHBIX KOHCTPYKIIHH.

4.2. Beanyuny NPeABAPHTEJbHOIO HANPAXKEHHS JIHCTO-
BOM apMmaTtypnl N peKOMeHJyeTcsd HasHayaTh:

a) JJg 3JEeMEHTOB C JHCTOBHIM AapMHPOBAHHEM TOJLKO

PACTAHYTOH 30HBI KaK JAJSA CTEPXKHEBOM AapMaTyph
aHAJOTHYHOH NPOYHOCTH corJacHo 1. 4.1;

0) nas 3JEMEHTOB CO CMEIIAHHEIM apMUPOBAHUEM PaCTH-

HYTOH 30HBI, M3TOTOBJEHHBIX OJHOCTAAYMHBLIM CHOCO-
6oM, coraacuo 1. 2.5,a, no dopmyJe

J
NE ('}E -+ U yn)
Ng = — — *E—'T“——'y;—"-l-f"aﬁnn (25)
T ( n Fi "‘Pn)“‘ ;
rpe Ni—ycuine npeiBapHTENbLHOTO HANPSXKEHUA CTEPIKHe-

BOl apMaTyphl ¢ YY€TOM NEPBLIX IOTEPD;

Fn, Ju— COOTBETCTBEHHO IJIOM[a/lb U MOMEHT MHEPIHH HPH-
BEICHHOI0 CeUEeHHUs 3JIEMEHTa;

Yn, Yn— PACCTOAHUE OT UECHTpA THANKECTH HPHUBEICHHOIO Ce-
YEHUST DJEMEeHTa 0 LEeHTPOB THAKECTH COOTBETCT-
BEHHO CTEPXHEBOU M JHUCTOBON apMaTypHl,

Gt — NOTEPH NPEABAPUTEJBHOrO HANPAXKEHUS OT TEMIIe-
paTypHOro mepemajna, onpenejaseMmsie 1o tabdda. 4
raasbl CHull no npoexTupoBanuio 6€TOHHLIX H XKe-
JIe300€TOHHBIX KOHCTPYKUHUMU;

f — OTHOILIEHHE MOAYJEH ynpyrocta craid E; u 6ero-
Ha Es;
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B) /ISl 5J1éMEHTOB CO CMelIaHHbIM apMHPOBAHHUEM PaCTH-
HYTOH 30HLI, HM3STOTOBJIEHHBIX JABYXCTAIHHHHIM CIOCOOOM.

PaBHHM (DHUKTUBHOMY ycuadio Nj, BHIUHCASEMOMYy IO ¢op-

MyJe (25); npd onpejeJeHUH NPHBEAEHHBIX I'€OMETPHIECKUX
XapaKTEPUCTHK CEUYeHHs 3JeMeHTa 0e3 yuyera pacTaHyTou

NTHCTOBOH apMaTypHl N ¢ HPUHEMAercs PaBHBIM HYJIO.

4.3. Hanpsaxenns obGxkarus OeTroHAa 0 ONpeHeNsIOTCH
Ha YPOBHe KPAMHErQ CXKATOrQ BOJIOKHA C yueToM Ko3hdumu-
€HTa TOYHOCTU HATAMXKEHHUA My, OOJABLIEr0 eAHHHIE, IO (QOp-
MYyJIe

my (N -+ Ny my | Ng 4g -+ Ng ¥n
"'—(“T"‘"'“)‘-I-‘" (—“}—‘—_——l"(yaiﬂﬁﬂn). (26)
| I

rie O; — TOMUIMHA JHCTOBOA apMaTypH B PacTAHYTOH 30HE.

Og =

[IlppmMedanrue 3mak ¢}» NPHHEMAETCH N0 INMPHHE JHUCTOBOH
apMaTypel MeHbOled IIHPHHEl NOJKHA HJM pebpa oOxaroro OeTosa. 3Ha-
UCHUS Og He MOJXKHB NPEBLITIATE BeJUYHH, YKa3aHHREIX B Ta0J. 6 raBm
CHull no npoexTupoBanyio’ GeTOHHHX H KeJe300eTOHHKX KOHCTPYKUHA.

4.4, TToTepu npeABapHUTEJLHOTO HAUPHXKEHHA 0 00xKa-
THA O€TOHAa JAOJIKHE! OIIpeaeNsaThCs AJs BCeX THIOB 3JE€MEH-
TOB ¢ BHEINHHM apMHpPOBaHHEM B COOTBETCTBHHU ¢ m. 1.26 u
12011, 4 raasel CHull no npoektupoBannio GETOHHEIX H XKe-
J1e300€TOHHBX KOHCTPYKILKH.

4.5. IloTepn npeABapuTEeJbHOrO HaNpSKEHUS HOCHae OO-
XKatusa 0eTOHA HOJKHE ONPEAeaAsiTbCHS B 3ABHCUMOCTH OT TH-
Ia apMHDPOBaHHS JEMEHTa U OT Croco0a ero H3roTOBJAEHHUSA
B COOTBETCTBHH ¢ nm. 4.6—4.9.

4.6, J1ns 371eMEHTOB ¢ HampsiraeMo# JHCTOBOH apMary-
podl U AN 3JEMEHTOB C HanpAraeMOH CTEpXHEBOU apMaTy-
POH HIIDH OTCYTCTBHH B 30HE€ O00XAaTHs JHCTOBOH apMaTypEH
[IOTEpH, NPOUCXOAsAUIMe nocse o0XaTua OeToHa, Onpenes-
I0TCA KaK IJ4 xene300eTOHHOrO 3JeMeHTa corJacHo 1. 1.2,6

1 T1ada. 4 raasu CHull no mpoexrupoBanuio GETOHHBIX H
XKeae300eTOHHBIX KOHCTPYKIHUH.

4.7. nqa 30eMeHTOB ¢ HANpAraeMoH JUCTOBOH M CTEPHK-
HEBOU apMaTypoOH B PaCcTSIHYTOH 30HE, H3TOTOBJEHHBIX OJHO-
CTaAHKHLIM cOCOO0M, NOTEPH NPEABAPUTEILHOr0 Hanpsxe-
HHS] B CTEPIKHEBOH apMaType OT OBICTPOHATEKAIOLIEeH MOJ3Y-
YECTH, YCAAKH U NOoJA3yuecTn O0eTOHA Op ONpelensiorcsd Io
popmyJe

o

Op=—"""1"", (27)

§ -} —
5 Ry
rie Oy — HOTEPH MPEABAPUTEALHOr0 HANPAXKEHHS B CTEPK-
HEBOH apmMmaTtype OT IIpeABapHTEJbHOr0 HanpsaXKe-
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HHs OBICTPOHATEKAIOINEH MOJI3yYyecTH, YCalKH H
noJssydecTy 6eToHa 6e3 yueTa BJAHSHUA JHCTOBOH
apMaTtypsl, omnpegejseMble 10 Tal0J. 4 IJash
CHull nmo npoekTHpoBaHHI0O OETOHHBEIX H KeJIe30-
OETOHMHBLIX KOHCTPYKUMH, B 3aBHCUMOCTH OT Ha-
NpsiXKeHUR B OeTOHEe Ha YPOBHE LIEHTpA THAXKECTH
CTEPKHEBOH apMaTypHl;

Rx — K03 GOUNHEHT, YIATHIBAIOINHY BJIHSHAE JHUCTOBOH
apMaTyph Ha CHHUXXEHHE HOTepPb B CTEpPXHEBOH
apMarype, onpejenseMui no gopmyJae

Fy (U5 + Yu)? n (Yn—n)®
(ya + y;)' Ea F ;1

[ToTepn mpeaBapUTEJLHOrO HANPSIXKEHKUSA B JINCTOBOH ap-
MaType oy  ONpEeLeISIoTcs o GopMyJie

GF !
Un H (b'n'}‘yn) . (29)

Fa (14 kq) (4a+4,)

4.8. Jlnsa 3J1eMEHTOB €O CMElIaHHBIM apMHpPOBaHUEM pac-
TSHYTOH 30HBI, HM3rOTOBJEHHLIX ABYXCTaAHKHHIM CHOCOOOM
(m. 2.5,6), moTepn npeABapUTENLHOr0 HaupsaXKeHHs OT OLICT-
poHaTeKalome:d NHOJ3yYECTH YUYUTBHLIBAIOTCS IOJHOCTbIO 0e€3
CAECPXKHUBAHUA BJHAHUS JHUCTOBOH apMaTyphbl, a HIOTEPH OT
ycanKy® M 1moJsydecTH 6e€TOHA — ¢ YUYETOM CHAepXKHBAaIONIEro
BJAUSHUS JIHCTOBOH apmartypH no ¢opmyae (27). ITorepu
GUKTHBHOrO NpeABapUTEALHOIO HAIIPSIXKEHUS B JIUCTOBOK ap-
Matype (n. 4.2,B) OT I0J3y4eCTH U ycazky OeTOHA ompejne-
JsoTcsa oo gopmydae (29).

4.9. JIna s1eMeHTOB cO CMellaHHKIM apMHPOBaHHEM pac-
TAHYTOH 30HLI, H3rOTOBJECHHEIX cOIVIacHo 1. 2.6 ¢ Hampsarae-
MOH JIUCTOBOH apMaTypoH, IOTePH OT OLICTPOHATEKaIIIEH
NOJI3YYECTH, YCAAKH M NOJ3Y4eCTH OeTOHA ONpPEeeNasIoTcs C
YY€TOM CAEPXKHUBAIOLIEro BJHUSHHS JHCTOBOH apMaTyphl CO-
raaceo m. 4.7. Ilpu onpefesieHun HampsixkeHHH B OETOHE B

dopmyse (26) snauenne No NPHHUMAETCS PaBHHIM HYJIIO.

4.10. IIpu pacuere 3/IeMEHTOB ¢ BHEIIHHM apMHPOBaHH-
eM nmo 060pa3oBaHUIO U PACKPBITHIO TPEIIHH C YYEeTOM NOAAT-
JUBOCTH CBsi3efl B COOTBETCTBHH C paszejoM 6 B pacuer
BBOJAHUTCS 4aCThb CYMMAapHOIr0 YCHJIHS NpeABapHTEJbHOIO Ha-
NpAXKEHNs] B CTEPXXHEBOH HMJAM B JHCTOBOM apMaType, BOC-
[IPHHAMAaeMag XeJe300€TOHHLIM COCTaBJAAIOIIUM 3JIEMEHTOM

N§, BeauuHHaA KOTOPOTO OIpeefsiercs mo dopmyJe

NS —=NZ—ANEum Nj= NJ— AN, (30)

ey =~

(28)

ot =
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rie Ny u Ng — COOTBETCTBEHHO YCHJHsl TpPeABapHTEIbHO-
PO HalpsAXKEHUS CTEePXKHEBOH ¥ JHCTOBOH
apMaTypel ¢ YyIeTOM BCeX NOTepb, COOT-
BETCTBYIOIIHX paccMarpuBaeMOH CcTaluH
paboTHI;

AN} u AN —wacte ycuauii mpefBapHTENbHOTO HAampsi-
KE€HUSI COOTBETCTBEHHO B CTEPKHEBOH U

NHCTOBOM apMmaTtype, BOCOPUHHMAaEMBbIX
BHEUIHUM apMHDOBAaHHEM.

3uauenus ANy uANg onpeneasiorcs:
a) AJs 3JEeMEHTOB ¢ HalpsaraeMmo# JHUCTOBOH apMaTtTypoH
110 popMyJIe

l y?l » l yﬂ y:'l
ANl=nN} | Fp | — 4+ — F — —— 1 (31

6) AJa npeaBapHUTENbHO-HAIIPAXKEHHBIX SJEMEHTOB CO
CMEIIaHHEHM apMHPOBAaHHEM, H3IOTABJHBAaEMHIX OAHO- HJIH
ABYXCTafHRHHM criocOoO0OM, IO popmyJe

’ l yﬂy:l
ANE:::NEFH(F;- T ); (32)

B) AJA 9JEeMEHTOB CO CMEIIaHEBIM apMUpOBaHHeM, Oe3
NpeiBAPUTENbHOrIO HaNnpsiXKeHWd JHECTOBOM apMaTypH Io

hopMmy.Je

1 (1 v,
ANE =nN® [Fﬂ (E;Jr yj:n)+pﬂ(-}-;_ T )] (33)

»

5. ONPEOEJEHHUE XAPAKTEPUCTHK,

YYUTHIBAIOHIUX BANAHUE NOJATIAVBOCTH
COEJUHEHUA JIUCTOBOR APMATYPL! C BETOHOM

5.1. KOHCTpYKIUN C BHeIIHUM apMHPOBaHHEM IIPH pac-
JeTe MO NPEefeJbHbBIM COCTOSTHHAM BTOPOH I'PyNIB! paccMarT-
PHUBAIOTCS KaK COCTaBHLIE, COCTOSIIME H3 XKeJye300eTOHHOro
HA¥ 3 OETOHHOrO COCTaBJSIOLIEr0 3JIeMEHTa, BHENIHEH ap-
MaTyphl ¥ COCANHSIONIUX UX CBA3EH.

6.2. KoshdunueHT A, XapaKTepH3yOIUA NOXATIAUBOCTD
COEIHHEHHS, ONPEAEeseTcs 0 PopMyJae

raie y— Ko3hpOpHIMeRT, YYATHLIBAOMUHA EeOMETPHYECKHE H
XKECTKOCTHRIE XapaKTepUCTHKH Kene300eTOHHOro
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HIY OETOHHOIO COCTABASIONISrO 3Jd€MCHTAa ¥ BHEII-

Hed apmarype (puc. 17), onpenesisieMbli B COOT-
BETCTBUH C 11. H.4:

Em — KO3(P(HLUNEHT XKECTKOCTH CBA3EH, IpUBENECHHHIH K
CAHHHNe NJMHBI 2JIEMEHTA, oupejeasaeMuld no ¢op-
mMyJe

8.T.I.l — al ¥ (35)

i

€a — KOO (QHUIMEHT XECTKOCTH aHKepa Ha CABUT, ONpe-
feJsieMpll B COOTBETCTBHH ¢ 1. D.3;

n, {— COOTBETCTBECHHO YNCJO aHKEPOB B OJHOM pPALY U
X mar 1o AJuHe 3JEMECHTA.

0.3. KoadPHUUEHT KeCTKOCTH aHKepa €4 B Krc/cM ompe-
NeNAeTCH:

BEPTHKAJbHOI'O 110 QopMy.JIe

gqa = 0,165 d Eg; (36)
HaKJOHHOIO 110 hopMmyJie
e, = 0,65 d Eg; (37)

rae d-— fuaMeTp aHKepa B CM.

5.4. Kosadpbunuenr y onpenensiercss no popmynaam:

a) IJsg 3JIEMEHTOB ¢ OAUHOYHBIM JIMCTOBHIM apMHpOBa-
HUEM

i i v?
FaF, | p.po 6’ (55)
cT4'n Eg F_ ng Eg J

0) IJsi 3JE€MEHTOB ¢ ABOMHBIM CHMMETPHUHBIM (Fy==
=F ) JUCTOBHIM apMHUPOBAHHEM

| 2 v?
— . + 5—
ECTFJI flﬁEﬁJH

[Ipumeuanue. Qopmyay (39) nRomyckaercss mpume-

F
HATb TaKXe NpH 0,8....-'\:_—5.-“ <<1,3. Tlpu aToM BMecTO 3Haue-
Jl

HUH F; 1 v B pacyeT AOJMXKHH BBOAHUTHCH COOTBETCTBEHHO

Fa+F, uv40f
————— H
2 2

Vv =

Y= : (39)

w—

il e N e,

Ty

Puc. 17. K onpeneneHno XxapaxTepiCcTUK, YYUTHBAIQUUX BAWAHHE NTOAAT-
JHUBOCTY CBA3eH, 1 K pacdeTy no o0pasoBaHuio TPeUH

@ — BHEB ceueHul; 6 — moJIOXKeHHe YCHJHUN B nonepedHOM CEYeHUU SJIECMEHToB C
RHEITHEM ADMHDOBARHEM; 8 -— MOJOMKeHUe yeuanfli u STHOPH HanpPAXEHHi B "oNe-
PEYHOM CEUeHHY IKENe30GeTOHHHX HAY GETONHHIX COCTABANIOIHX SJACMEHTOB; [—
MEHTD TAMNKECTH NDHBEJEHHOIrc CeueHUst SJeMeHTA ¢ BHEUIHHM apMHPOBaHHeM; <—
IEHTD THAXECTH XKeMe300eTOHHOrQO BJaAHM OeTOHHOrQ COCTABAAKILErO SJACEMEHTA; J—

AApoOoBasd TOoHYKa
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B) AJA SJSMEHTOB ¢ OJMHOUHLIM NPOPHUABHEIM apMUpO-

BaKHHEM
i 1 g

V= ——— o ——— L —_— (40)
Fex Fy FgFg ngEg.fg-l—EcT Jon
rae U— PAaCCTOAHNEC MEXAY LHECHTPaAMH THAXKECTH CCye-

HUA BHEIIHEH apMaTypH ¥ JKeJjie300eTOHHOrO
Uiy GETOHHOTO COCTAaBJSIOIEro 2JEMEHTA,

F% 1 J3— cOOTBETCTBEHHO HIOmaip U MOMEHT HHEepIUY
NPHBEACHHOrO CeUEeHUs XKeJe300eTOHHOro UAHN
OETOHHOI'0 COCTABJAIONIErO 3JeMEeHTa, ONpese-
JAsieMble 6e3 yueTa BHeIIHEH apMaTyphr! Kak AJIs
yOpyroro reja;

Jor — MOMEHT MHEepUH” NPOQHUILHOR apMaTYPHI;

Ns — KO3(QOPHIUEHT, YUHUTHIBAIOMUE XapaxkTep CHH-
’KEeHHS XXECTKOCTH XKene300eToHRnoro uau oHe-
TOHHOTO COCTABJAIOLIEro 3JIEMEHTa MO0 ero
JAJINHE; NPH pacueTe mo o0pas3oBaHHIO TPEIIHH
U 0o nedopManusM TIIPH OTCYTCTBHH TPEIIHH
ns=0,92; npu pacuere no pAedopmMaruaM
nocjie o0pasoBaHHs TPEMIUH M N0 PACKPLITHIO
TPEIIHH Nng ONPERENIeTcs No GopMyJe

i
g =8 (41)

rae Rg— KO3)(PUOUEHT, YIATLIBAIOMMA CHHXKEHHE XEeCTKO-
CTH XeJe300€TOHHOrO HJIH GETOHHOrO COCTaBJsIO-
Imero sJeMeHTa mocge o0pasoBaHusA TPEIMIVH H Oll-
penedsieMull B COOTBETCTBHH ¢ 1. 6.15.

6.3. 3yadenus xosdpdunuenror K ¥ v, yYUTHBAIOMMUX
BJIMsIHHE TONaT/JAHUBOCTH CBfi3eH Ha CHHMKEHHE TPEIHHOCTOMH-
KOCTH M yBeJuyeHns nedopMaTHBHOCTH 3JeMeHTa, olpeje-
JSIIOTCSI COOTBETCTBEHHO MO TabJg. 6 u 7 B 3aBHCHMOCTH OT
s3HaueHus Al (rne [ — upoJjer sneMeHTa).

5.6. Ecau xospdpunueHT XKECTKOCTH CcBfA3eH ex M3MEHS-
€TCA N0 JJUHE 3JeMeHTa (HanpuMep, IPpH U3MEHEHHH mMIara
HIK ARaMeTpa aHKEpOB), 3HaUYeHHS KO9(D(PHUHEHTOB kR B v
JIONyCKaeTcs OnpeneasTs no dopMyaaM:

n
>k, 8
I==]
b= (42)
n
21‘*: {;
fe=
=t 43)
v J (



rue i — NOPAAKOBLI HOMEp YYacTKa C IOCTOSIHHOMH Ke-
CTKOCTbIO COEAUHEHHS;
l; — nauHa i-TO yyacTKa;
ki ¥ vi — KO3(OHIUEHTE], onpefedsieMEe s KaxI0ro
yuacTKa no t1adJ. 6 u 7 B 3aBHCHMOCTH OT 3Ha-
UeHUU Ml.

SHayeHUs A; ONPELEASIOTCH IO dopmydae (34), IPH 3TOM
BMECTO &m NOACTABJAAIOT 3HAYEHHS &m; LJS KaXKJAOTO yya-
CTKA.

0.7. BumsiHHe NMOJATIMBOCTH CBsI3ell IPH pacueTe Tpe-
MHHOCTOMKOCTH ¥ Xe(}OPMaTUBHOCTH MOXKHO HE YUHTHIBATS,

CCJIH 3TO NPHUBEALT K YBEJIHYEHHUIO AehopMaTHUBHOCTH He 60-
Jiee yem Ha 159;.

Taoauuya 6
382uenua xosthdunuedra -

Tun sarpysky

L R ——

| 11 5
— q e ——
A7 SMBASS MM e ay e 1/2
jt ]
4
f——
| ‘ —

| =12 | x=l]2
I 0,112 0,094 | 0,098 l 0,072
D 0,294 0,262 | 0,300 0,259
3 0,489 0,439 0,502 | 0,399
4 0,639 0,568 | 0,650 | 0,520
5 0,732 0,657 | 0,751 0,608
o 0,800 0,720 0,816 F 0,667
7 0,847 0,765 | 0,876 0,714
8 0,880 0,800 | 0,897 0,750
9 0,903 0,825 | 0,926 0,778
10 0,921 0,845 | 0,941 0,800
11 0,935 0,860 | 0,954 0,818
12 0,944 0,872 | 0,966 0,833
13 0,953 0,883 | 0,974 0,846
14 0,959 0,802 | 0,979 0,857
15 0,964 0,900 0,984 0,869
18 0,976 0,916 | 0,992 | 0,889
20 0,980 0,925 | 0,995 0,900
29 0,983 0,931 | 0,998 0,909
95 0,987 0,940 | 0,999 0,920
30 0,991 0,950 | 1 0,933
35 0,993 0,957 | 1 0,943
40 0,995 0,962 | 1 0,950
45 0’996 0,967 | 1 0,955
50 0,997 0,970 l 0,960




il ——

3Ha4ucHNA KO3 (duIueHTa v

Tatéauna 7

THII Harpysk#u
v 7 | I
4 - P \&ﬂ Iy
M| n L2 [ N
* b 7
e S O I 7577 A R |
. _
1 1,150 0,912 0,975 ’ 0,904
2 0.720 0.715 0.727 0,706
3 0,523 l 0,530 0.520 | 0.512
4 0.377 0. 440 0.379 0’368
5 0,281 0,294 0,284 i 0,271
6 0,198 0,223 0,220 0,200
7 0,166 0,175 0,166 0,153
81 0,133 | 0,141 0,132 | 0,121
o 0107 0.116 0,105 0.097
10 0,089 0,096 0,088 0,079
11 0.075 0.081 0.074 0,066
12| 0,063 0.070 0,062 0,055
13 0,057 0,060 0,054 0,047
14 0,047 0,053 0,047 0. 041
15 0,041 0,046 0,041 0,036
16 0.036 0. 041 0.036 0,031
18 0,028 0033 0,029 0,025
20 0,025 0.027 0,028 0,020

st 3/1eMeHTOB ¢ ABOMHBIM JMCTOBLIM apMHpPOBAHHEM
BJHsSIHHE NOAATJUBOCTH CBSI3€H HA TPELHHOCTOHKOCTb H Je-
$OPMATUBHOCTh B 3aBHCHMOCTH OT OTHOWEHHS IKECTKOCTEH
2JIEMEHTAa B LEJIOM U €ro Xene3o0eTOHHOTO HJIHU OETOHHOTO

COCTaBJASAIOLIEr0 3/7A€MEHTA MOXKET ObITh [IOKa3aHo rpaduye-
CKu (puc. 18).

6. PACHET fiO OBPA3OBAHMUIO Vi PACKPbLITHIO TPEHIMH
n AEPOPMALUAM

0.1. Pacuer no npeAesbHBIM COCTOSIHHSIM BTOPOH I'PYIIH
JOJI2KEH NPOU3IBOAUTLCA:

AJis1 2JIEMEHTOB C BHYTPEHHUM apMHUDOBAaHHEM pPAaCTAHY-
TOH 30HBI B COOTBETCTBHUM ¢ pasgenoMm 4 raael CHull no
IPOEKTUPOBaBUIO OETOHHBIX U Xese300eTOHHBIX KOHCTPYK-

uud. Ilpy 5ToM cxKaras JUCTOBAA apMaTypa BBOAUTCS B pac-
YET MO0 aHaJIOTHH CO CTEPXKHEBOH;
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Puc. 18. BausiHge OOAaTJHBOCTH CBs3eH B PJAEMEHTaX € ABOAHEBIM JKCTO-
BEIM apMUDOBAaHUEM

g — Ha MOMEHT o6pasoBasud TPeiuH: § — Ha uporud; T (%) ormomenne Mo-

Mt
MEHTOB o0OpasoBaHuf TPEUIHH NPy abCOoNOTHO MKECTKHX M NOJATAHBBIX CBAINAX,

F(m)
i(m)

— OTHODIeHHe npoMuGoB NIPH aGCOJIOTHO XKECTKHX K NOoAATJAHBLIX CBA3AX

AJIs1 3JI€MEHTOB C BHELIHHM HJH CO CMELUAHHLIM apMHUPO-
BaHHEeM PACTAHYTOH 30HH C YYETOM IOJATJAHUBOCTU CBS3EH
COTJIACHO PEKOMEeHAAlHusM HacTtoslero paspenaa. Ilpm atom
XapakTEepUCTHKM, YUYHUTHIBAIOUIUE BJHAHHE NOZATIUBOCTH
CBA3E€H Ha CHUMXKEHHe TPEIUHHOCTOMKOCTY ¥ YBEJHUYEHHe Je-
¢bopMaTHBHOCTH, CJelyeT OHpeleJsaTh B COOTBETCTBHH C
nn. 5.1—5.6.

6.2. [Ipy He3sHAUNUTENLHOM BAHSHHKM HOAATIAHBOCTH CBS-
3eft (. 5.7) peKOMEHZYeTCS BHIIOJNHSATD:

pacuer Mo oOpPa3s0OBAHHIO W PACKPHITHIO TPEIIUH B COOT-
BETCTBUU ¢ pasnesom 4 raasm CHull 1o npoeKTUpOBaHHIO
OCTOHHLIX ¥ Xene300€TOHHLIX KOHCTPYXUHE, YIUTHIBAS JH-
CTOBYIO apMaTypy aHaJOTHYHO CTEPXKHEBOH, HJIH B COOTBET-
CTBHH C HACTOSIIUM pa3fenioM, NpuHuUMas k=1;

pacuer o JAedpopManysiM B COOTBETCTBUH C HACTOALLHUM
pasaenoM, npuauMas v=_0.

PacuyeT no 06pa3oBaHHIO TPEHIHH B CeICHHAX,
HOPMAJBHRIX K NPOACABLHOHA OCH 3NEeMEHTa

6.3. Ycuius, BocnpHHUMaeMble HOPMAJbHBIM CeYeHHEM
NPy 00pa30BaHUU TPEMIHH, NOJXKHHE ONpeAedsThcs HCXOAA
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u3 nosoxenun n. 4.2 raapsi CHull no npoekruposanuio Oe-
TOHHBIX K 2KeJ€300e€TOHHLIX KOHCTPYKIUIA H CAeAYIOIIUX J0-
MOJHUTENbHBIX NPEeANOCHIIOK:

Cc€UeHHNe COCTaBHOro 3JieMEHTa IocJjie AedopmManry He oc-
TaeTcd NJIOCKHUM H3-32 B3aHMHOI'O CMelleHHs KeJae300eTOH-
HOro UM OETOHHOI'O COCTABJSIOLIEro 2JEMEHTAa H BHEHIHEH
apMarTypsl;

CEUEHHUsT COCTABJAIOIIMUX 3JeMEHTOB (Kejne300€TOHHOrO
X OETOHHOI'O M CTaJILHOTO) mocie aehopManuy OCTAITCA
NJIOCKHMH.

6.4. Pacuer cBOAUTCS K ONpeNesNeHHIO BEJHUMHEl H3IH-
Oalomero MOMeHTa, ACACTBYIOMIErO Ha 3JEMEHT B paccMaT-
pHBaeMOM CEYEHHH M BLISLIBAIOILNEI'0 TaK0e pacupeleleHHe
YCHJIHM MEXAY BHEIIHEHR apMaTypoH M XKeJae300eTOHHBIM HJIH
OCTOHHLIM COCTaBJAIOMMM 5JeMEHTOM, IPH KOTOPOM MOMEHT
BCeX BHCIIHUX CHJI, XeHCTBYIOINMX IO OAHY CTOPOHY OT pac-
CMaTpHBAEMOro CEUEHHNA XKeJe300eTOHHOTO HJAH OGETOHHOrO
COCTaBJAIOIIEr0 3JEMEHTA, OTHOCUTEJIbHO OCH, HOPMAaJbHOH
K IJIOCKOCTH M3ruba 4 NpoXoAAlleH uepe3 ero sXpoBylo TOY-
Ky, Han0oJlee YXaJEHHYI0O OT PACTSHYTOH 30HH!, AOCTHUT'HET

npeAesibHOH IO TPEUIXHOCTOMKOCTH BEJHUYHHLI M2,
6.5. MomMenT o0pa3oBaHUsl TPEIINH B PacCTAHYTOH 30HE
3JIEMEHTa C INOJATJIMBLIME CBA3AMH M. onpefensiercsa 1O

dopmyJae
M8

MT_-(I—-(ﬂk.)_;, (4'4)

rie ¢— KO3 (PHUIHEHT, YYUTLIBAIOLINHA XKECTKOCTb BHEINHEH
apMaTypbl, IpDHHUMaeMbIl [AJ JUCTOBOH CTaJd
PaBHBIM E€RHHHIE, a IJS NPOPUILHOHN — C KECTKO-
CTbIO CTAJILHOrO 3JIeMeHTa B u onpejensieMbld MO

dhopMmyJie

c= — 1 (45)

B
1+—=
Bg
b — XKEeCTKOCTh XeJsie300eTOHHOTO WM OeTOHHOro CO-
crapJasioniero aaemenra (m. 6.14);
® — KO3 PHIHEHT, onpeneasseMulii 1o dopMyaaM:
a) MJisi 3JEMEHTOB ¢ OAMHOYHEIM JIHCTOBBIM apMHpOBa-
HUEM .
0 (0 & ry)
0,92y Bg

3HAK «-+» nNpUHHUMAaeTcs AJsI 3JeMEeHTOB C JHCTOBOH ap-
MaTypo¥, pacnoJIOXXEeHHOH B PacTAHYTOH 30HE;

38
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0) nas 3J€MEHTOB C ABOAHRIM CUMMETPHUYHLIM JIUCTOBHIM
ApDMHUPOBaHHEM (C YUETOM HNpHMedaHus K 1. 5.4,0).

0=217—; (47)

B) JJIs 3JIEMEHTOB C OJAMHOYHBIM NPOGHJLHEIM apMHpPO-

BaHHEM
1"6
Y (v -+ —f—)
w=—-—————— 48)
7 (0,92 Bg + Bop) (

R — K03((GHUOUEHT, YUUTHIBAIOILKAE BJAXAHHE NOAATAHBO-
CTH CBSI3H, ONpPEAeAsaeMbll coryaacHo oa. 5.4—>5.6;

6 o b
M; — npefe/bHBIE MOMEHT, BOCIDHHAMaeMuid Kene3ole-
TOHHLIM COCTABJISIOIHEM 3JE€MEHTOM IPU 00pasoBa-
HHH TPEUIHH, ONpeAeaAseMbil no Gopmy.e

M3 = WS R} + Mig (49)

6
3nech W, — MOMEHT CONpDOTHBJIEHHS XeJje300eTOHHOr0 HJIH
OETOHHOrO COCTAaBJIAIOIEro 2JEeMEHTA:

R p;— HOpMAaTHBHOE CONDOTHBJEHHE GeTOHa pacTd-
KEHHIO;
]

o6 — MOMEHT ycuius N 0 OTHOCHTEJLHO NPOXOJILHOM
OCH 5JIEMEHTA, OIpelensseMHH o QopmyJam:

a) npu pacuere obpasoBaHuf TPEIIHH B 30HE, pacTAHY-
TOH OT JEHCTBHUS BHEIIHUX Harpy3o0K:

Mg = NS (€3 + r%): (50)

60) npm pacuere 06pa3oBaHus TPEeUIUH B 30HE, pacTAHY-
TOH OT JEUCTBHSA YCHJIHUH NPEABAPUTEIbHOrQ 00K ATHA:

Mgs = Ng (e — ry); (51)

6
€9 — PacCTOsiHHe OT LEeHTPa TAXECTH NDPHUBENEHHOrO
CeUeHHS XeNe300eTOHHOro HJIH OeTOHHOI'O CO-

CTaBJAIOUIErO 3JEMEHTa N0 TOUYKHY NPUNOXKEHUS
yceuansa N 3;

ry — PAaccTOSIHUE OT DeHTpa TAXECTH HNPHBEAEHHOrO
CEUEeHHs XKeJe300eTOHHOIO HJn GeTOHHOrQ COo-
CTABJAIOIIEro 3JIEMEHTa A0 ero AApPOoBON TOY-
K¥, Haubosee yAAJCHHOR OT PACTSIHYTOH 30HH!,
onpenensgemoe no popmyse
6o 0
ry=0,8 —5; (52)

I
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We 1 W3 — MoMenTh COIIPOTHBJICHHS NMPHBEACHHOI'0 ceue-
HHS XeJe300€TOHHOrO Uiy OETOHHOrO COCTaB-
JISTIOIEro 3JeMeHTa MAJA KpauHero pacrany-
TOT'0 BOJIOKHA, ollpeaesseMble 6e3 ydera JIHC
TOBOHM apMaTypel COOTBETCTBEHHO KakK AJA yIi-
pyroro MatTepuana u ¢ YYe€TOM Heynpyrux ne-

dopmanuil pacTsHyTOro OGeTOHa COrJacHO
n. 4.7 rnaepl CHull no mnpoekruposanuio 6Oe-

TOHHLIX M XK€Je300€TOHHBLIX KOHCTPYKLHN;

N§— yacTp CyMMapHOro yCHJHs 0GXKaTHs, BOCIPH-
HHEMaeMas >Xejae300eTOHHEIM COCTaBJSAIONIHUM

3JIEMEHTOM, omnpefensemas no gopmyae (30).

6.6. [lna sfneMeHTOB, UMEIOHIUX YUACTOK C MNOCTOSHHBIM
H3rn0aonM MOMEHTOM MAaKCHMAaJbHOH BEJHUYUHBI, pacuer

Mo O0pas0oBaHHIO TPEUIWH CJASLYET IPOU3BOAUTL HJS ceue-
HHY, pPaclIoNoXeHHHX Ha TPaHHIlax 3TOro ydJacria.

Pacyer no packpbuiTHIO TPELLHH,
HOPMAaJIbHBIX K NPONOJbHONH OCH 3JeMEHTA

6.7. DJyleMeHTHl CO CMEMIAHHBIM apMUDOBaHUEM paCTH-
HYTO# 30HBLI JOJXHBE OHTb pacCYUTaHL IO PACKPBHITHIO Tpe-
IYH Ha YPOBHE BHYTPEHHEH apMaTypHI.

6.8. Illupuna packpriTHa TpeUMH Qr ONpEeAeNdeTca II0
dopmyse (138) rsmaswmt CHull mo mpoexkTupoBasHUIO OETOH-
HBIX U Xe€Je300€TOHHLIX KOHCTPYKIUYM, a 3HAYEHUA W, Cx H
0a onpenenstoTces no dopmyaam (53)—(55).

6.9. Kosdbdunuent apMupoBanus p 3aMeHseTCAd HA Wg —
Koa(phHIHEeHT BHYTPEHHEr0 apMHUPOBAHHUA CEUYEHHS KEJIe30-
OeTOHHOTO 3JIeMeHTa, oupeaeaseMul#i o dopmydae

Fo 4+ Fy
0
b hS

g = .<0,02. (53)

6.10. KoapbunueHr ¢ 0py AJUTEJLHOM AEACTBHY Ha-
IPY3KH BHIYHC/ASIETCS 110 hOpMyJIe

I—

B

rie Bg u By onpenensiores no gopmydae (62).
6.11., HanpsxeHuss B pacTaHyTOH BHYTpPEHHeH apMartype
Oa ONpPENeNsiloTcd o gopmyJie

M (l:—mlqia_)r—}—Ng e
(Fa 4 Fa) h§

U"a=

B, (55)



rue R — KO3 (HHUMEHT, YVUUTLIBAIOMYH BJAHAHHE NOJAT-

JABOCTH  CBSI3eH, ONpeJleNsieMbli COrJIacHO
nn. 5.4—5.6;

he — pabouas BEHICOTa CEUEHHSA K eNe300€TOHHOIO CO-
CTaBJISIOLIErO 3JIEMEHTA;
M — n3rn6apmui MOMEHT B pacCMaTpPHBaeMOM Ce-
9eHHH;
®1 ¥ ¢ — KO3h(DHUIUEHTHI, OnpeenasieMule:
JJIST 3JIEMEHTOB ¢ OJIMHOYHLIM JIUCTOBLEIM apMHUPOBAHUEM
o gopmyJe

ﬂﬁ

np=1F 2 (56)

) ==
Y g Bg v

Ya — PACCTOAHUE MEXAY LEHTPOM TIXECTH CeUEHUS
1 apMartypon Fa.
3HaK «—>» B dopmyae (56) npuudAT ANS JEMEHTOB C JHU-
CTOBOM apMaTypoil B PaCcTSHYTOH 30HE;
JJIsT JIEMEHTOB ¢ ABOMHBLIM JHCTOBEIM apMHUPOBAHHEM —
C YUe€TOM IIpHMedYaHud K 1. 5.4,6 o popmyJae

2 ya
Y g Bg
e® — paccTosiHHE OT LEHTpPa THXKECTH pPAacTSHYTOMH

BHYTpEeHHEH apma'ryﬁpm IO TOYKM IPUJOXKEHUS

ycusust o6xarusa No;
0 — K03(p(pHNHEHT, NPUHUMAEMBIA IO TabJ. 8.

W = n =1, (57)

Tabtaunxa ¥

3naueHna xoshdunuenra O

) | nug T
?: 81 - 1 I [
¢ hg 0,01 0,05 0,15 0,30 0,50
. _ _ .
0,7 0 0,11 0,21 0,34 0,48
0 1,0 0,21 0,28 0,35 0,45 0,55
1,5 0,45 0, 54 0,59 0,70 0,72
2.0 0,61 0,67 0,73 0,80 | 0,87
40 | o,85 | 0,8 | 09 [ 1,00 | 1,07
0,7 ' 0 0 0,04 0,10 0,16
05 1,0 0,16 0,18 0,22 0,27 0,32
’ 1,5 0,42 0,46 0,50 0,52 0,54
2,0 0,60 0,62 0,64 0,67 0,70
4,0 | 0,8 | 0,86 0,8 { 0,90 | 0,93
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Ilpodoarcenue Taba. 8

It s

Y, °1 o 1 -

0 hﬁ 0,01 0,05 ‘ 0,15 0,30 I 0,50
0,7 0 0 0 0 0

1 1,0 0,15 0,16 0,18 | 0,21 0,25
1,5 0,44 0,46 0,48 | 0,50 0,52
2,0 0,60 0,61 0,62 0,64 0,66
4.0 0,85 0.86 0,87 | 0,88 0.89

»
Illpamenanne, [lpuBegennrie B Taba. 8 3HaveHUA elﬁ H Ye

ONpeReasIonca mo PopMygaM:
ef =— (58)

F ’ r F ﬂ ’
(b, —b) b, — (b, —b) 8 +—F

y a
s

Yo = b K8 ’ (59)

rae M f — 3aMeHAIOMNA MOMEHT, onpeaeaseMnld no gopmye
MS=M (1 — o, pk) 4 N§ 5. (60)

SJHAUSHNS N ONPSAENAIOTCS COIMIacHO m. 9.4,

Pacuer no pedopmauuam

6.12. IIporu6 saeMeHTa ¢ BHEIIHHM apMHpOBaHUeM OI-
penessserca 0o gopMmyJae

f=Fu+1, (61)

rAe fum-— Oporud ssemeHTa, oOYCAOBJEGHHHH AedOopMaLiUs-
Mu H3rula, onpelensieMblil corJyiacHo m. 6.13;

[a —Tporu® aaemeHTta, oOyCJAOBJEHHLH AedopMalueH
CIBHI'a JECTOBOH apMaTyphl OTHOCUTENbHO OETOHA,
onpepesnseMulii mo popmyae (73).

6.13. Ilporu6 nosxeH BHUHCAATHCH O QPOpPMYyJaM CTPO-
NTEJIbHOH MEXaHUKM;, IIPH 5TOM KPUBH3HA OIPEACNACTCH:

a) NPH OTCYTCTBHK TPEIIUH KaK JJs1 CIJIOHIHOrO Tela
corJsiacHo nn. 6.16 u 6.17;

0) NPy HAJUYRA TPELIUK:

AJisT 3JIEMEHTOB C JABOMHHIM JIHCTOBHIM apMHUpPOBaHUEM —
KakK AJif CHJIOUIHOrO TeJa C YMEHLINEHHOH (10 CPaBHEHHIO C

HavYaAbHOM) JKECTKOCTBbIO, ONpENenieMOll B COOTBETCTBHH C
no, 6.14 1 6.15;
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A5 3JIEMEHTOB ¢ OAMHOYHLIM JIACTOBHIM apMHpPOBaHHEM,

pacmoyIOXXE€HHBIM B PAacTIHYTOH 30He, B COOTBETCTBHH C
1. 6.19.

6.14. )KecTKOCTh 3JIeMEHTA ¢ BHEMIHHM JIHCTOBHIM apMHU-
poBaHueM Bp onpeneasercs no popmydae

By = Bg -+ Ber (62)

snech Bg U Byr — COOTBETCTBEHHO JXECTKOCTH 3JE&MeHTa,
obOeclieurBaeMhule ¥ eJje300eToOHHRIM HJIR Oe-
TOHHLIM COCTaBJASIOIINM 3JEMEBTOM U JHU-

CTOBOH CTaJbiO, oUpefeNaseMble 10 GopMy-
Jam:

Bs = k¢ (Bg + Eg Fn 4g); (63)
Ber = Ecx | Fa 7+ Fy (4,)%)5 (64)

3fech Bg u Fg — COOTBETCTBEHHO XeCTKOCTh H IIJIOOadb

IPHBEJECHHOIO CEeYEHHUA XKeJe300eTOHHOro
win OETOHHOI'C COCTABJSIOHIErQ 3JeMeH-

Ta, OnpejenasseMble Kak IJS YIPYroro Te-
Ja, 6e3 yuyeTa JHUCTOBOI'O apMHpPOBaHHUA;

Y6, Y a — COOTBETCTBEHHO PacCTOSIHUE MeXAY LeH-
TPaMH TSXeCTH IPUBEACHHOIO CeUEHMUS
BCEro 3JEeMEHTa H XKeae300€TOHHOro HJH
OGETOHHOr'O COCTaBJAIOIIEIO 3JEMEHTa H
CXKaTOH JHUCTOBOH apMaTypH.
6.15. 3Hauenusa KoadduunueHra R npu ABOMHOM JUCTO-
BOM apMUPOBaHHH CJHEAYET ONPEALNATD:
P CMEIWIaHHOM apMHPOBAHHH PAacCTAHYTOHM 30HH IMpPH
M=<1,8 M, no popmyJe
M

=1,15—0,3 — 65
ks i (65)

IIpHY JHCTOBOM apMHPOBaHHH PACTAHYTOH 30HHBI OO (OP-
MyJie

ka=*—-—————*0’6 i WCA (66)
{—0,3 A; Bg Bg

[Ipn OTCYTCTBHH TPeIIMH B paCTSAHYTOH 30He K03 (dH-
nueHT kg=—0,8D.

1
6.16. KpuBr3Ha 3/ieMeHTOB — Ha yuacTkax 0e3 TpeILUH
p

B PACTAHYTOH 30He IPH AEHUCTBHUU BHEIIHEN Harpys3KH OIpe-
AeJIeTcs 1o opmyJe

(67)
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rae M -— MOMEHT BceX BHEIIHHX CHJ OTHOCHTEJIbHO OCH,
HOPMAaJIbHOA K IJIOCKOCTH JEHCTBHS H3rudaroliux
MOMEHTOB ¥ NPOXOHNAIIEH Yepe3 IEHTDP TAXKECTH
NPUBEAEHHOTO CeUEHHS;
€1 — KO3((HUNUEHT, YUUTLIBAIOINEA YBeJUUeHHE Aedop-
MalMi 3JEeMEHTa ¢ BHELWHHM apMUPOBaHHEM
BCJAEACTBUE AJUTEJIbHOH MOJ3y4YecTH OeTOHa IPH
OTCYTCTBHM B C3KAaTOH 30HE JIHUCTOBOH apMaTypHi,
IPDHHYUMAEMBIH PaBHBIM C, 4 IPH HAJUYHU — OI-
peAenasieMEIH IO popMyJie
o= —etfls (68)
I
3l€Cb ¢ — KO3(p(PHUOHEHT, YYHUTHIBAIOIIMH YBEJAUYECHHE [e-
opManui Kene300eTOHHOr0 HJIN OETOHHOIO aJe-
MEHTAa, oupeleasaemMbil corqgacHo O. 24 u tabJa. 3b
rqaBsl CHull nmo mpoekrupoBanuio GeTOHHBIX H
XKeJsne300eTOHHBIX KOHCTPYKIHUL,
6.17. Ilosnaa BenuuMHa KPHUBHU3HEI 3JeMeHTA Ha y4acT-

Kax 0e3 TpeldH B PacTSHYTOH 30HE ompele/sieTcs I0 ¢op-
MYJIe

1 1 | |
| P Px Py 2:

|
rape — A — — COOTBETCTBCHHO KPDHBH3HbI OT KpaTKOBpe'
Px Pr

MEHHOH Harpy3K{ H AJUTENLHOI'O JEHCTBHSA
NOCTOAHHOM M JUIMTEJIbHOH Harpysok C
YVUEeTOM COOCTBEHHOI'O0 Beca KOHCTPYKIIHH,
onpenedasieMuie no dopmyae (67);

| o
— -—Kpl’IBH3Ha SJICMCHTA IIPH BHI"I’I6E OT JIEUcCT-
Pa

BHsl TNIPEABApPHTEJbHOrO 00XKAaTHA, ONpere-
JIgeMas:
a) IoJsl 3JEMEHTOB ¢ HampsiraeMoOH JHCTOBOH apMaTypoH
MU BHYTPEHHEH apMaTypoH 1o popMyJae
| Ng EJOI 1 1 Ng Eg C1
—_— = — Wil — = — (70)
Py B, Pb By
0) AJs 3J€MEHTOB CO CMEUIaHHLIM apMUPOBAaHUEM pPacCTH-
HYTOM 30HBI, H3rOTOBJEHHLIX OZHOCTAAUWHBIM HJU ABYXCTa-
AUAHBIM clioco0aMu, o popmyJie
1 (NﬂIE g + N eg) C1

Il

rie N9 n Ng— COOTBETCTBEHHO YCHJIWS IpeABapHTENLHO-
ro HanpsXKeHUs B JHCTOBOH H BHYTpPEHHEH
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apMaType ¢ y4eTOM IOTepb, COOTBETCTBY-
IOIMX paccMaTpHBAEMOHM CTaluM pacyera;

ep H ep-— PAacCTOAHHE OT NEHTPAa THXECTH NPHBEACH-
HOTO CEUYCHHUS 3JEeMEHTa A0 TOYEK IIPHJIO-
XKEHHUS YCHAHH 00X aTUST COOTBETCTBEHHO B
JHUCTOBOH ¥ BHYTPEHHEH apMaType.

6.18. ina sneMeHTOB ¢ ABOAHHLIM JIMCTOBHIM apMHPOBa-
HPeM KPHBH3HA Ha YYacTKax ¢ TpPelUMHaMM B paCTAHYTOH
30He onpenrenderca no dopmyaam (67)—(71), B KOTOpHIX
B: n Bg BhiuncaeHH ¢ yieToM KosddunuenTa ks.

6.19. [lns 3/1eMeHTOB ¢ OXMHOYHEIM JIMCTOBBIM apMHPO-
BaHAEM, PACIHOJIOXKEHHLIM B PACTAHYTOH 30HEe, KPUBH3HA HA
y4acTKax ¢ TpemusaMy onpeaesnsercsa no gopmyJe

1 My 1 1 No
¢ 0,83h% | EcxFa  04(Y +E)bhEs| pyE,F,

rine v, &, M;-—onpeaensiorcs corviacHo nm. 4.27 n 4.29
rnasel CHull mo mnpoexruposanuio GeToOH-

HBIX U 3KeJe300eTOHHKIX KOHCTPYKIUH.
[Tosnyio BesiMdMHYy KPHBHU3HHI JJiS TaKHX 3JEMEHTOB CJjie-
nyer onpefesasaTb mo gopmyde (168) raasw CHull mo mpo-
EKTHPOBAHUIO OGTOHHBIX W XKeNe300€TOHHBIX KOHCTPYKILUK.

|
Ilpu sTom Aonyckaerca KpUBH3HA
6.1
rI0oM BCJAEACTBHE YCAIKH M MOJA3yuecTH OeToHa OT 00xKa-

THSI, IPUHATL PaBHOH HVJIIO.
6.20. Ilporu6 [; onpexpensiercs no GopMmyJie

fa, = Fu (—%‘-——l) Ve (73)

(72)

, 00YCJIOBJIGHHYIO BbI-

7. PACHUET CHOPHDBIX CTBIKOCB KAPKACA

Tunbl CTHIKOBBIX COCAMHEHUN

7.1, BLiOop KOBCTPYKTHBHBIX PEHIEHHH CTHIKOB HECYILIMX
3JIEMEHTOB Kapkaca (0aJsok u puresei ¢ KONMOHHaAMH) 3aBH-
CAT OT NPHHSITON pa3pe3ky Kapkaca HAa MOHTAXKHEIE 3Je-
MEHTHI, cIocofa uX COEAYHEHHUS IPU MOHTAXKeE, PacyeTHOM
CXeMBLl KapKaca: pPaMHOH, paMHO-CBA3€BOH HJIH CBS3E€BOH.

7.2, banxky u puresu ¢ BHEIIHHMM apMHpPOBaHHEM, Kak
NPaBHJIO, NIPUMEHSIOTCH NPY PAa3JiMYHBIX BAapUAHTAX JIUHEH-
HOM paspes3kH pam Kapkaca (puc. 19).

7.3. Ctoiku 0an0K u puredsiell ¢ KOJOHHAMH AOJIXKHE HPO-
eKTHPOBATHCST NpPEeUMyNIecCTBeHHO COOPHEIMHU, OXHAKO AOMNYy-
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Prc. 19. CxeMn pa3pe3kd KapKaca Ha JiMHEHHble MOHTaXHble 3JeMEHTH

1— ORRONpPOJeTHLIE PHreJn ¥ OZHOSTAXKHBDIE (ABYXSTAXHBIE) KOJOHRH; Z2— OAHO-
OpONIeTHRIG PHIra/JH B MHODO3TAXKHBIe KOJMOHHE; J— MHONOmpoJieTHhi¢ PHreJdd a4 MHO-
ro- ¥ OAHOSTAKHLIE KOJORHBI, 4, 5— MHOIOOPOJETHRIC DUISNIXK U OAHOSTAXKHEIE KO-

JLOHII B

CKaercss IpUMeHeHHe COOPHO-MOHOJIUTHEIX B MOHOJHTHHIX
CTHKOB.

7.4. Ctoixku 6aJI0OK ¥ pureseil ¢ KOJOHHAMM IIPH MpuMe-
HEHHH pHreJsied NOHUXKEHHOH BLICOThI AOJXKHH OpPEHMYILECT-
BEHHO BHINOJIHATHCS PaMHBIMH, 4YTO oO0eclneuynBaeT MUHH-
MaJIbHRIH pacxoy CTajdH, paBHOMEPHOE pacnpenrejeHyue
CTEPIKHEBOH H JHUCTOBOH apMaTyphl N0 AJHHE 3JeMeHTa |
o0Jieryaer KOHCTPYHPOBAHUE.

7.5. JlocTaTo4yHO NOJMHO COOTBETCTBYIOT KOHCTPYKTHUB-
HeIM pemieHusimM 0afioK H pUresel ¢ JHCTOBHIM apMHUpPOBaBU-
eM cOOpHEIe CTHIKH CO CKPHLITOH KOHCOJBIO H INaTdOpMeH-
Hbl€ CTHIKH.

CTbiky pureas ¢ KOJOHHOH
CO CKPbITOl KOHCOJbIO (puc. 20)

7.6. Ilpu nmpoexTUpOBAHUY CTHIKOB JOJIXKHa OBITL Ipe-
AycMOTpEeHa CJeAylollas nepefada yCHJIUY C pHUreJs Ha Ko-

Jonny (puc. 21):
PACTSTMBAIOIME VYCHJAMS OT OINOPHOrO H3rHbaloLero

MOMEHTa AOJXKHLI BOCIPDHHHUMATLCA ABYMS BEPXHHMH BEP-
TAKAABHBIMH HaKJajaKaMH, HIpHBapHBaCMbIMH K MaHIKCETY
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KOJOHHH (WBH /) ¥ ONMOPHOMY CTOJHKY pureiad (WIBH 2
i 3);

CABHraloniHe YCHJMsi, BHI3BAHHBIE KacaTeJbHHIMH Ha-
NPSAXKEHUSAMHA B CEUEHHH, COBNAJAIOMIEM C IJOCKOCTbIO ONH-
paHHs pUresst Ha KOHCOJb, JOJIXKHBI BOCIPHHHMATLCS TOPH-
30HTAaJbHEIMH CBADHBIMH IIBaMH, KOTODhIe COENHUHAIOT
pureJib ¢ KOHCQJAbIO (IIBH 4);

Puc. 20. CTeIK puresss ¢ Ko- Puc. 21. K pacueTy cTHKa pHreas ¢
JOHHOH CO CKPHTOH KOHCOJbIO KOJIOHHOH CO CKDHTOH KOHCOJBIO

CXKYMAaIOIl¥e YCUJHNST OT ONOPHOr0 U3rubamlero MoMeH-
Ta AOJIKHB BOCIIPHHHMATbCH ABYMS HHXHHMH BEPTHUKAJb-
HBIMH HaKJ/JaJKaMH, OIpUBapUBaeMBIMH K KOHCOJH KOJIOHHBI
¥ ONOPHOMY CTOJIUKY pHrens (WBH I 4 6);

NonepevyHas CHJjia ¢ PHreds Ha KOHCOJIb KOQJQHHBI AOJK-
Ha NepefaBaThCs Y€PE3 KOHTAKTHYIO HOBEPXHOCTD.

7.7. Pacyer cBapHhiX IUBOB, COSHUHSIONIHX BEpXHUE K
HUXHUE BepTHKAaJbHRIE HAKJIAAKK C KOJOHHOH U pHreJieM,
JIOJIJKEH MPOU3BOAUTHLCA CAECAYIOUIHM 00pasom.

1. Il 2 u 3 paccUUTHIBAIOTCA Ha pacTATHBaIOlee YCH-
Jque N 1.

Ml _QEI-NHBE

Ny= —— .. (74)

ho.u'"a

rape My, Mp— pacueTHBIE ODOPHKIE H3rHOAOUIHA MOMEHT B
pHreJie COOTBETCTBEHHO IO I'PpaHy KOJOHHH U

10 I'PaHU KOHCOJH;
Q — pacueTHas I@oONepeyHass CHJAa B purese Io
rpaHy KOJIOHHBI;, =10 MM;

er==0,5a9 + co; 3 =0,5 hg;
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N1 — pacrarusaiomee ycHJHe OT ONOPHOTQ H3TH-
Oaiolllero MOMEHTZ IO CPaHH KOHCOJIH KO-
JIOHH®I;

My
N” = T, (75)
211

Zp— OJ1Ieqo BHYTpPCHHEH Hapal CHJI, paBHOE pac-
CTOSAHUIO MEXAY LEHTPOM TSAXKECTH BepxXHeH
OIIOPHOK apMaTyphl pUrei H LCHTPOM TH-
MECTH CBapHBIX IIBOB, ~ NPHCOEAMHSIONINX

, HHXKHHE HaKAagKd K KOHCOJIH;

flo.c— BbicOTa MOJAPE3aHHON ONOPHOM 4YacTH pHre-
Jisi;

hx — BBEICOTAa KOHCOJIH KOJIOHHBI;
@y, Co— COOTBETCTBEHHO AJHHA ONHPAHUSA PHUress Ha
KOHCOJIb ¥ IPOEKTHBHIM 3230p MEXJAY TOPIOM
purens 1 KOJIOHHOH.

CyMMapHass pacye€THas HJOLIadb WIBOB /g U hg ZFm
AOJIKHE ONPEAeAATHCA 0 PopMyJie

2 Py )
2R’
OTKY/Ja HaXOAsATCs KaTeThl A3 U A4 U AAUHHE [3 U [4 CBAPDHHIX
IBOB 2 ¥ 3.

2. llIsbl / Takxe paccuUTHIBAIOTCS Ha ycuaue Ny, npH
3TOM A onpegensercs no popmyJse

N,
Ity 11 RCB

rne n; u [{ — COOTBETCTBEHHO YHCJO CBapHLX WWBOB [ X
pacueTHas OJIMHA KaxKJIOro u3 HHX.
B cBs3u ¢ TpaneuenannHOH GOpMOY BEPXHEH HAKJIAJKH
POBEPKY €e NPOYHOCTH HeOOXOAHMMO HIpPOH3BOAUTH B ceye-
HUHM, COBIAJaloneM ¢ TOpIoM p{firem:

< R (78)

(76)

hl-—"f'-

(77)

¥

[

Opn ="
B.H 2H 15

B.H "B.H

MaKC MU H
HE.H — HB H

H;.H = - 7 — g — HYPE (79)

B, ?
B.H

!

rae f 54 U Opg— COOTBETCTBEHHO pacueTHasg BHICOTA H
TOJINHHA BEePXHEH HaKJIaAKH,;

R — pacueTHOE CONPOTHBJCHHE CTAJNH PaACTS-
X EHHUIO;
MaKC

NS u H Y% — COOTBETCTBEHHO HauGOJbIIasi H Hau-
MEHbUIAS BhICOTA BEPXHEH HaAKJIALKH,
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[s.n — JMJIMHA BEPXHEH HAKJIAJKU.
3. llIBbl 25 paccUUTBHIBAIOTCA Ha CXUMAalIlee yCHAUE

N]_[:

Ny

2RIy
4. Il Ag TaKKe pAacCYHUTHIBAIOTCS Ha CXKHMAaIOIIee

ycuane No:

ng = (80)

2RI (81)
b. llIBbI Ay ONpenensitOTCS U3 YCJAOBUA UX paboTel Ha
CABUTAIOIIYIO cuay 7

T =N; — Ny;: (82)
hy— ———— . (83)
2 RS 1,

[inardopMenHbie CThIKU PUTeas
¢ KoOJoHHaMHu (puc. 22)

7.8. B Kapkacax MOryT NpUMEHATbCA MJAATPOpPMEHHBIE
CTBIKH, B KOTODBIX TODEI PUreJs COBHAaLaeT ¢ HAPYXHOU
I'DaHbIO KOJIOHHB!, H CTHIKH, B KOTOPEIX TOPEL pHIre/sI HaXo-
AUTCS 3a IpefeaaMH KOJOHHEI,

B Taxmx CTBHIKaxX YCHJHS ¢ KOJOHHBI Ha KOJIOHHY Iiepe-
A2I0OTCH He HENOCPEACTBEHHO, 2 4Yepe3 ONOPHLIE YUACTKH PH-
reJied, B CBA3H ¢ ueM J0JKHAa ofeclneyuBaThbcsd PaBHONPOU-
HOCTBb OMMOPHLIX YYAaCTKOB pPHIeJed U KOJIOHH.

HeobxoauMas npodHOCT, OHMOPHBIX YYACTKOB pUreJeH
obecrneynuBaeTcss COBMECTHOH paboToil OETOHA OMOPHOH 30-
Hpl U BEePTHUKAJbHBIMHM 3JEMEHTaMH H3 JUCTOBOH, MPOPHUIIL-
HO#l WM CTEPXKHEBOM CTaJiy, NIPHBAPUBAaeMbIMU K TOPH30H-

TaJbHOY JHUCTOBOY apMaType WM K CIENHaJbHO YCTaHABJIU-

BaeMbIM NJAaCTHHAM, PacOOJOXKEHHLEIM B OIIOPHOH 30HE pPU-
resien.

HeobxonuMas npoYHOCTL ONOPHBIX YYAacTKOB KOJIOHH
obecrieunBaeTcs 3aMKHYTBIMH OroJIOBHHKaMH, BRICOTa KO-
TOpLIX AOJKHA ObITh He MeHee !/3 GOJbLIeH CTOPOHH ceye-
HUA KOJIOHH, X 00Jiee 4acCThIM PACHOJ0XKEHHEM HONEpPEIHOH
apMaTypul B ONOPHOH 30He Ha yYyacTKe He MeHee AByX 00Jb-
IIUX CTOPOH ceueHHs KoJouHB! (wmar 10 d npu apMmupoBa-
HuY KOJMOHH 10 3% u 5 d npu 6GoJiee BHICOKHX IIPOIEHTaX
apMHYPOBaHud, rae d — AHaMeTP HPOAOJLHOH apMaTypbl B
KOJIOHHAaX) .

IlpouHOCTL, ONMOPHOrO ydYacTKa pHUrefis Onpeaeasercs Io
dopmyJe

Non = ton [(Fou — Fg ;) Rem 4 - Fg 4 Ro)l> Ni, (84)
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(A€ Mop — KO3PQPANMEHT yc/a0BHA PabOTH, YYHTHIBAKOLIHM
HEPABHOMEDHOCTD IIepeavH YCHJAHH H BJHSHUE
OTK/IOHCHHH I€OMEeTPHUYECKHX PasMepoOB CTHIKO-
BbIX COGAHHCHHK Ha HECYIIYI0 CIOCOGHOCTD
OIIODHOH 30HBI, MPHHWMaeMulit pasuuim 0,9:

Puc. 23. K onpepefennio pac-
YeTHOH  JQJHHRI  OIOPHOTrD
y9aCTKa DHATENS

Puc. 22. [IlaatgopmMeHHBIR
CTHIK PUresss ¢ KOJOHHOU

Fon — pacyeTHas IJIOI[AaAb ONOPHOr0 yyacTKa PUretIs;
Fen = beu lon, (85)

box — pacuerHass MHpPHHA ONOPHOr0 y4acTKa pHrensd,
lon — pacueTHas JJIHHA OIOPHOr0 Yy4YacTKa pUreds
(puc. 23), npuHEMaeMas NPy OTCYTCTBHU cHENH-
aJbHBIX HCCAENOBaHHU# HE MEHee IUHPHUHHI KO-
JIOHHHI;
F 5 s— cymMMapHas nJjoliafb NONEpeyHOro ceueHus Bep-
THKAJIbHHIX 3JEMEHTOB U3 JIUCTOBOM, NPODHJIb-
HOW HJH CTEPXHEBOH CTa/H, PacnoJIOXXEHHOU B
Ipejesiax pacyeTHOH NJOLIAJA¥M OIIOPHOIO ydacT-
Ka pUreJis;
Rcu — pacueTHoe CONpPOTHBJEHHE GETOHA NPH MECTHOM
CXXaTHH, onpejensemoe no nu. 3.44 u 3.45 raashl
CHull no npoekTHpoBaHuIO OETOHHHIX M XKeJe-

300€TOHHBIX KOHCTPYKIUH;
Rs — pacueTHOe CONPOTHBJEHHE CTaNX IPH CKATHH,;

Ny — IPOYHOCTb BepXHeH KOJIOHHH!, NPHUMBIKAIOLIER K
purejo, onpeaensieMas B COOTBETCTBHM C IIIL.
3.20—3.21 raasn CHull no npoexTupoBaHHIO
OETOHHBIX H 2KeJe300eTOHHBIX KOHCTPYKIHH.

Pacuer cBapHBIX LIBOB, COSAHHAIOIUX KOJOHHH Y PHre-
JK, IPOU3BOANTCSH H3 AONYLIEBHA, UTO CKUMAIOLUIHE YCHIHS
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¢ KOJIOHHBLI Ha OMOPHYIO YacTb PUreisi MNepPeRaloTcs 1epes
ceapunle wBn (55%) u xoHTakTHYIO noBepxHocTh (45%),
a pacTAruBaollye YCHUJIUA — IOJHOCTBIO Ha CBapHLIE IIBHIL.

CBapHble IIBH JOJXKHEI PACCUUTHIBATHCS C YIETOM IIPH-
HHMaeMol KOHCTPYKHOHU OrOJIOBHUKOB KOJIOHH: JIJs CBap-
HBIX OrOJIOBHHKOB 0e3 (pacoK no KOHTYPY ILIBLI PaCCUHTHIBA-
IOTCSI KaK YTJIOBbIE, OJs CBapHhiX OrOJIOBHHKOB ¢ (packaMu
10 XKOHTYPY ¥ LITAMIIOBaHHBLIX MJAY THYTHIX KaK HIBBHI BCTHIK.

[IpoBepka cXKEMAaOMUX HaNPSKEHHWH B CBAapHHX mBax
MPOH3BOAUTCA IO QopMyaIam:

N M, M, .
o, = 0,65 -F;—[— W 2 —l—kwmy‘ K R™; (86)
N
Ua= ;al{c 4 (87)
11
rnre N — HopMmaJbHas cuia B KOJIOHHE IPH KOMOU-

HallHH Harpysok, COOTBETCTBYIOIEHN MaK-
CEMaJibHBIM H3rubarmiuM MOMEHTOM B
KOJOHHE;
Nyaxe — MaKCHMAJbHAS HOpMAJbHAf cCHJIa B KO-
JIOHHE;
M, — unarubammut MOMEHT B KOJOHHE B Hall-
paBJIEEUH OCHOBHHIX PaM;
M, — n3rubalomui MOMEHT B KOJOHHE B Ha-
IpaBJieHUU, OEPNEHAUKYJSIPHOM OCHOB-
HHEIM paMawm;
Fo, Wiw, Wi, — nomans #¥ MOMEHTHl CONPOTHBJEHHUS
CBAPHBIX ILIBOB, ONpefendaeMbe 10 (op-

MYJ1aM:
P =2 (fop + bog) hm: (88)
i
Wi x = ( 3r + hor bar) P (89)
bﬂ?
Wy = (—; 1 hop bm-) - (90)

Ror, bor — pasaMeprl OroJIOBHHKA KOJIOHHH B IJIaHE;
Am — BHICOTA KaTeTa IIBa, NMPHCOSAUHSIOUIEIO pPHUrelb
K KOJIOHHE.
JJ15 CTHIKOB BEpXHHMX 3TaXeH HeoO0XO0OUMO INpOBepsTh
pacTAruBaoiie HANPSKEeHUus 110 popmyae
N M, M, e o1
g = pn — 5o — »
P=Fu " War  Wmy Oh)

IpY 9TOM AJs CBApHLIX IUBOB BCTHIK, paboTaloIUX Ha
pactaxende, R°® npuHEMaeTca ¢ Koadduuuenrom 0,7.

ol



I[TPHJIO)KEHHE

NMNPUMEPDB! PACYETA

flpumep 1. TpeGyercs paccuurtarth NPEABapHTEAbLHO-HAUPAXKEHHYIO
fanky npAMOYrOJLHOrO CeHeHHs WHPHHOA b=35 ¢M H BHCOTOH h==
=80 cM. PacyeTHas Harpy3ka Ha 6ajaxy 18 Tc/M, pacueTHas Harpysxa
¢ yueroM Maccw Baixp ¢=—18,8 tc/M. Beron wMapku 400 (Ryp==
=175 xrc/em?).

banka paboraer Xak CBOOOAHO OmepTas ¢ PACUSTHHIM HPOAETOM
I=11,8 M. Vsrnbaomu#i MOMeHT B cepeAune nposera M=0328 Tc-M.

Pacuer neoGx0oauMO BHINOJHUTL AJA ABYX BapHaHTOB apMHPOBAaHHA
pPacTSHYTOH 30HH:

CMeIlaHHOTrO — (M3 apMaTypHHIX KaHaToB kiacca K-7 W JUCTOBOH
cTajz Kaacca C52/40:

BHEILHEro — U3 JUCTOBOH crann xaacca CH2/40.

[Tonepeunas apMaTypa 1 aHKepHl U3 crany kmacca A-IIL.

PACYET IO NPOYNOCTH

BapuantT 1 — cMemanHOe apMUPOBAHAE PACTAHYTON 30HHL.
IpoutiocTh NO HOPMAJNLHOMY CEUECHHID

[IpensapureabHo OnpefelsieM HECYIIYIO CHOCOOHOCTHL 3acMeHTa 6e3
JUCTOBOro apMuposamus. B pacTanyTod 30He OeTOHA MO YCJNOBHSIM KOH-
CTPYHPOBAHUA MOMKHO PA3MECTUTh NPU TPEeXpAAHOM PACHOJOMKECHHM XKa-
HaTOB ne Oosee 1815 K7, BocnpuHuMaIONMX pacyeTHOE YCHIHe:

Ny=F;Ry=18-1,416.10600 = 270.10% xrc.
Bricora cixaToil 30HH OeTOHA

Mowmenr, BocnprHEMaeMuE cedeHueM Ge3 JHCTOBOA aPMATYPH:
Mg =Ny (hy — 0,5 x) = 270.10% (67 — 0,5-44) = 121.10° xrc-cm.

Corsacuo n. 2.9, WUpHHY JMCTOBOX apMaTypH NPHHAMAEM DaBHOH
IIKpUHe OaNKy ¥ OnpeAeNsieM OPUSHTHPOBOUHOE 3HAYECHHE ee TOJIIKHEI:
M— Mg 328-105 — 121.108

r
8 =0, = —— = 2

(h—0z) b, (80— 22) 35.3400

= 2.24 cM.

IpunpmaeM §z=90, =22 cMm. PacueTHoe ycuJve, BOCIPHHHMAaEMOE
JIUCTOBOI apMaTypoK:

Ny= N, =8, by Ry =2,2-35-3400 = 262-10% xrc.

[1o dopmyse (1) onpenensieM pabouyio BHICOTY CeUeHMS:
p _ Nahg+ Nahy _ 262.10°-78,9 4 270.10°-67
T Ny = 262.108 4 270- 108

- =73 cM.
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[Io TaGa. 1 npunumaem E;p=0,63 n Arp=00,432. OnpegenseM cym-
MapHOe YCHJIHE, KOTOpOe AOJIKHO ORTb BOCIPHHATO C2KATOH apMaTypoi,
H ycunaue B 6eTOHe CKAaTOH 30HLI, HCXOAA H3 E==Erp:

v M — Arp Ryp b hE 328105 — 0,432.175-35- 732
X =T T “ )
(hg — 0,5 ‘5,,;) 73—0,5-2,2

+ 2,2+.3b.175 = 273,5.10% Kkrc;
Ng = (Erpho—0,) Rup b= (0,63.73—2,2) 175.35=268-10* kre.

Vicxons u3 NPHHATOR JIHCTOBOH apMaTyphi, onpejedfeM 10noJ
IIATEJIbHYIO CTEPXKHEeBYIO apMaTypy B C3XKaToil I pacTAHYTOH 30HAX:

, N:‘:_'N, 273.5-103 — 262103
Fa = = = - == 3,38 M2

Rq 3400

npunuMaem 1JI16AIIl, nprsapenuni#t K AuUCTOBOM apmarype, Ha Tpely-
eMOM y4YacTKe:

Ny + Ng— Ny— N, 273,5.10% -+ 268.103—262-103—270. 103
Fa= Ry T 3400 T =
= 2,8 cM2,

[Ipunumaem 1020Al111, nprBapennsisi X JnNCTOBON apMaType Ha Tpe-
Oyemom yuactke m 2 10AIIl, npuBapeHnbie K NONePeYHOX apMaType

ApmupoBanue Ganku nokasaHo Ha puc. 24. CoinacHo nm. 2.8, c Le-
JbI0 CHUXXEHHs PAacXofa CTajy MOXKHO OhlIO Obl TOJUIMHY JKHCTOBOH ap-
MaTypel YMeHBIIHUTH J0 2 CM ¥ COOTBeTCTBEHHO VCHJUTH ee B 30HEe Max-
CHMaJBLHOTO MOMEHTA CTEPIKHEBON apMaTypod.

+ Fy Rop = +

ST
. - [ — X e
Rk { QT
N N
= 18915 K7 Q o
Q
© 2 A N S <
P e IR L %
N o \ B —T .
:3320;4 HI \ 4@ 18AIIT
3150 4;350 i
s £
"T’
S Puc. 24. BapuaHTn apmupoBanusa 6ai-
= KK
a. 6 — cMemadHoe; 8, 2 — JHUCTOBOE ¢ YCH-
r JeHHeM CTeDXHEeBOH apMaTypoH
JO25AIIT
350
A y 4
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Cornacuo n. 2.7, usMensieM TOJIIMHY JHCTOBOM apMaTypsl N0 AJH-
He 3jeMeHTa ¢ 0n=2,2 ¢M 10 Oa=1,6 cM (puc. 25). Heobxoaumo on-
peleJINTh MeCTO H3MeHeHUs ceueHMs JHCTA.

PacueTHoe ycuiupe, BOCHDUHHMaeMoOe JIMCTOBOM apMaTypoH TOJillH-
Ho#t 1,6 ¢M, pasHo:

Ny=N_=1,6.35.3400 = 190- 10% xrc.

] Z
180, J00x9=2700 104 150 300x3=2700 150

i

i,

e —

1 7 |
15 LE_? 0 I-c—- 766
)+ Jo0x3=2700 ~_ J004, | f}Zﬂ? J00x3=2700 J CUMMEmpuUY
| 9985 1 f 6000
71370
)
1-7
PISA I
S " G12A I
=
3 dI2A [T
Q22A I ~
~ =
18075K7 > |/8QI5KT

"“*”_Y_‘ i

350

1~ d

Prc. 25. CMemanHoe apMipoBaHne 0aNKii

Pabouas BnicoTa ceueHus, onpegeseHHas no gopmydte (1), paBlia
72,1 cM. BricoTy cxKarofi 30HLI OnpeAelsieM H3 YCJIOBUS PaBHOEECHS:

N+ Ny— Ny 8 190-10% + 270-10° — 190-10°
b Rup . 35. 175 |

X =

-+ 1,6 =46 cmMm,
Tockombky x=46 cM>Erpho==0,63-72,1=45,5 cm, 3naveuus Ng
Qg OnpefeaseM HCXOAS H3 Epp!
Ng = (0,63-72,1 — 1,6) 175-35=269.10% xrc;

, x+98,  455-41,6

Mowment, BocnpAHHMAaeMEll HOPpMaJbHLIM cedeHHeM npH Op =4 ; =
=1,6 cM, onpeaensieM no gopmyae (4) npu E==[Erp:

M =Ng (hy—ag) + N, (he— 0,58 ) = 269.10% (72,1 — 23,55) +
4-190-10% (72,1 —0,5-1,6) = 266-10% xrc-cu.

= 23,55 cM.
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OnpenensieM NOJMOXeHHe cedeHus, B KoropoM M=266 tc-M, X
=3,87 M. [TonepeuHas cuia B 3TOM cedeHun Q=475 T.
3uaueHne W onpejeaseM coraacuo n. 3.14:

RaFE_ _3400-2-1_:13}
T ou 30

Q 47.5-109
— = ———— — 03 cM:
20y w  2:256

x—w=93,87—0,93=294 m.

[IpuHuMaeM CTHIK JHCTOB HA PACCTOSIHHM 2,9 M, HCXOAA U3 HCHOJb-
30BaHNA B NpPOJeTe JUCTa AJHHOUA © M.

OnpegensieM MecTo 0GpPHIBA CTEpPXKHeH, IPUBAPEHHBX K JHCTOBOH ap-
marype. Hecymas ¢nocob6HOCTE HOPDMAJBLHOIO cedeHusi 0e3 NMpHUBapeHHON
CTepPXHeBOR apmatrypw M==325 1c-M. OnpeneaseM moJOKeHHe CEUESHUA,
B KOTOPOM JeHcTByeT 3TOT MOMEHT x=05,3b M. Ilomepeunas cuia B 5TOM
ceyeHnu Q=10,3 Tc. 3Haucune w onpepeisgem corsacxo raase CHull
MO NPOEKTHPOBAaHUIO GeTOHHRIX K XKeJe300eTOHHBIX KOHCTPYKUMH H3

YCJIOBHSA:
Q 10,3.103

@ = 5d = 5:2=20,14+5:2=30,1 cMm;
2 0w T 2.256 T T -

X—w=5,35—0,3=5,05 m,

Gx w = 2006 Krc/cMm;

w

Pacuet ceg3eil ¥ NpOBEPKA NPOYHOCTH
HAKJOHHOTC CeUCHUA MO Nonepeynoy cuae

Chasuraomuye yCHJAus onpegedsieM corjaacie mn. 3.17:
Ha [IlePBOM y4acTKe

(0 < x<2,9M) Ty=Ngu =190 1c;
Ha BTOPOM y4acTKe
(2,9< x5, 9M)Tyo=N;;p— Njy =262 — 190 = 72 rc.

CoraacHo 1. 3.20, sHayeHHs CABHUTAIOIIMX CHJA MOryT OblTb CHHXXEHEL
32 CYET CWJ TPEHUs, BHISBAHNBIX:

IJs1 BePXHUX CBfA3ed — HArpPy3Koi, nepepaBaeMofi HacTHUAAMH HeNO-
CPeCTBEHHO Yepe3 BEePXHUH JIACT:

t,;. = g Ryp = 18-0,6 =9 Tc/Mm;
AJIA HUXHNOX CBfI3GH B 30He ONOP — OMOPHOH Peakiluen
Tp=QRyp=18,8:6-0,6 =56,5 Tc.

IIpunnMaeM BepTHKAJbHEle aHKEPH, PACNOJOXeHHble B JBa paAa c
marom 30 cMm, ¥ onpefAgnseM CABHTalOWYIO CHAY, AEHCTBYIOULYIO Ha OAH
aHKep:

a) 8epxHe20 AUCTA:

Ha NepPBOM ydacTKe

o (Ty—th)e  (190—9.3) 03 o
ﬂl__' l]_n — 3'2 - » ¥

Ha BTOPOM y4acTke
. (Te—tila)u  (72—9.3) 0,3

PR Ll Al
a2 !gn 3.2

= 2,20 Tc¢;

00



0) HUuMCcHezo aucTa:
Ha [epBOM YYacTKe

T.—T;)u 190 — 56,5) 0,3
Tal——'( 1 "[')_r . — ( i _ ) _=6,68 Tc;
lln 3-2

Ha BTOPOM Yu4acTKe

Tou 72.0,3
Tpp = —— == ——1= — 2 6 1C.

Iin 3.2 !

[Io Taba. 4 nopbupaem AUAMeTP aHKEPOB PACTAHYTOrO JHCTZ B
MPEeANOJOKEHNH UX HCHOJAb30BaHHA OJHOBPEeMEeHHO B KavecTBe IONEped-

HOl apMaTypsl: Ha nepBoM ydactke 2J22AIII, na Bropom 2&J12AII1.
[TpouHOCTp HAKJOHHBIX CEUEHHH [O IMOINEPEeYHOR CHJE Ha Onope M B
MeCTe H3MeHEHHMs TOJIUHHE JUCTOBOH apMaTyph IIpOBepsieM B COOTBET-

ctBuu ¢ raasod CHull no npoekTupoBanuio GeTOHHHX H Xene300eToH-
HBIX KOHCTPYKUUHK:

a) Ha MepBOM yYyacTKe
Q=10,5¢/=0,15.18,8-11,8 =111 c;
L Baxe_ _ 2700-2:3,8

dx= ) — 30 - = 685 Krec/cM.

2 )/ lRybhZq, =2V 2.12.35.72,12 . 685 = 119-10° xrc =
= 119,2 ¢ >Q =111 7c;
6) Ha BTOPOM yuacrke
Q=gq(0,5/—1)=18,8 (0,5:-11,8 —2,9) = 56,4 1c;

2700.2-1,131
. 0 = 204 xrc/cm;

9 ¥ 2-12.35.732.204 = 60,4-10% krc = 60,4 Tc > Q = 56,4 ¢,

T. €. aHKepel PACTAHYTOrO JHUCTA, MCIOJAL3yeMhle OJHOBPEMEHHO B Kade-
CTBe IIONEpPeYHOH apMaTyphi, 00eCrneunBalOT NPOYHOCTb HAKJOHHOrO ce-
yenus. Jas cxaroro Jucta HCHONL3YeM aHKephl, paboTaiomue TOJbKO
Ha CABHraIOLIYIO CUAY; UX AuaMerp noadupaeM mo Taldjg. 4: Ha NepBOM
yuactke 2J20AI11, na sTopom — 2 12A111.

IIpoBepKy COOTHOLIEHHs TOJILIKHBE JHCTOBOH apMatypel ¥ auaMerpa
aHKepPOB NMPOM3BOAUM COrJacuo I. 3.22:

dx =

3400
0,25d, RR“ =0,25-2,5 = =1,06 cu<8; =1,6 cu 1
Cp
o 1,6
L —— —0,64>0,6,
d 2,5 >

T. €. COOTBETCTBYIOIIHE KOHCTPYKTHBHblE TpeOOBAHHA YAOBJETBOPEHAL.
Iy aHKEpOB CXKATOLO JHCTa ONpPERessieM COIJIAaCHO pasiely o

raaspt CHprI1 no npoekTHpOBaHHI0 GETOHHEIX M JXKeJe300eTOHHEIX KOHCT-
PYKIHHA U3 YCJIOBUSA

R
lan == (maﬂ "}’é—i + A ;"aH) d,
Hp

HO He MeHee [ag = Agyd:
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3400
npt d =2,5 cM [y = (0,5 75 -—I—B) 2,6 =44 cM
U lagg=12.2,56 =30 cm,
npuHUMaeM [, = 44 cM;
3400
npg d=1,2 em !au———(O,S —1-;-]-5—-—}—8) 1,2=21,2 cMm

¥ lgg=12-1,2= 14,4 cm,
npuaEMaeMm [, = 22 cmM.

MaxkcumManbHoe paccTOfHMe MeXAY aHKepaMM CXaToro JHcra onpe-
AejisieM COrJacHo 1. 3.27 U3 yCJAOBUS Umaxe = 14,6-2,2=32,1 cu>30 cM,
T. €. YCTOMYHUBOCTE CXKATOro JIAcTa ofecneyeHa.

Bapuanr 2 — nucTOBOE ApMHPOBAHHE PACTAHYTOR 30HH.

flpouHoCTE NO HOPMANBHOMY CEYEHMIO

[IpoBepsieM mpPOYHOCTHL CEYEHHA NPH APMHDPOBAHHM, TOKA3aHHOM HA
pHC. 24,8.

Ycuaus, BocnpHHUMAaeMbule JUCTOBOH apMaTypof:
Ny=4,5.35-3400 = 535. 103 xrc;

N_ = 2.35.3400 = 238.103 krc.

OnpepensieM BHICOTY €IKaTOH 30HH:

Na— N, 535-103 — 238108

= ——— (5’ —
Rup b O 175.35

--2="50,5 cm.

! 2
- »
165, i' Jo0x3=27060 !ﬂﬂﬁfﬂ? JO0x3=2700 | ,150

|

ey

50 2
Jce
35 - 1?‘— . 4‘5
:E'r 300x9=2746 1 2005 || 4290 |T770"5 270 CUMMETTULL

2985 5000
T 1970

-7 2-2
Q20A Il QI6A I

“ e
f35(71, '1‘3504

Puc, 26. JluctoBoe apMupoBanue 6anxu
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[lockoabky x=80,5 cM>Erphy=0,63-77,75==49 cM, 3HaueHuUsd
N6 1 ag onpeeaseM uCXoAs U3 Epp:
Ng = (0,63.77,75 — 2) 35.175 = 288.103 grc;
49 - 2

= —— =25.5 oM.
as 5 CM

[IpouHoCTh ceaenus nposepsaeM no popmyse (4):

Ny (Bo—0,58,) + Ng (1 — ag) = 238-10% (77,75—0,5-2) +-
-+ 288108 (77,75-25,5) = 330,25.105 xre.cvM =
= 330,25 Tc.M > M =328 1c'M,

T. €. YCJIOBYE NPOYHOCTH YAOBJETBOPEHO.

CoraacHo n. 2.8, MOXHO Onijio O YMeHBIIWTL TOMIHUHY PacTHHYTOH
JUCTOBOK apMaTtyps A0 4 C¢M C COOTBETCTBYIOIUM YCHJGHHEM €e CTepXK-
HeBOH apMaTypoll (cM puc. 24,2).

IIpunuMaeM npoxoJbHOe apMupoBanue (CM. puc. 24,8) H, COrJacHo

m. 2.7, u3MensieM TOMWUHY JUCTOBOH apPMATYpPW 10 AJMHE 3JeMeHTa
(puc. 26).

Onpepellente MecTa U3MEHEHUS CCUEHHUS JIMCTOBOR apMaTypel H
pacyer HAKJOHHOTO CEYCHUS I10 MONepedHoH CHJAe BRINOJHAETCS aHaJjo-
FTHYHO MPEeABIAVIEMY NIPHMeDY.

PACUYET CBA3EN

Casuranigle yeuaus.
Ha IIePBOM YYacTKe BepXiero IIBa

T, = N, = 143 Tc;
Ha BTOPOM YHUdCTKe BEPXHCEro IluBa
T; = N;ﬁ "'N:n = 9238 — 143 = 95 Tc;
Ha NEPBOM YUACTKE HHUKHEro iisa
T1= N, =428 1c;

ia BTOPOM yuyacTKe HMIKHEro LIBa
To= Ny = N, = 107 TcC.

CABHrampluye CHJAbl YMEHLIINM HA BeJHYMHY CHJI TPEHHH, OIpPeRe/ieH-
HbIX B NIpefBIAYIIEM NPUMepe.

IlpuupMaem mar anxepoB 30 cM H onpejeaseM CABHIEIOULYIO CHJAY
Ha OJUH aHKep:

a) 8epxHezo AUCTAQ:

Ha [IepBOM YuacTKe

,  (143—9-3) 0,3

T, 9 = 5,5 1¢;
Ha BTOPOM yvacTKe
(95— 9-3) 0,5
e— ~ == 3,4 TC,
Fas 3.2
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6) HuMcHezo aucTa:
H4 BTOPOM Yy4acCTKe

107-0,3
Tag = - 3*.—2—’— = 5,35 1e;
Ha NIePBOM y4acTKe MNpH n=13

428 — 56,5) 0,3
Toy= 228 é3l — 12,4 Tc.

[Tockombky Tay Goabile Hecylled clnocOGHOCTH aRkepa d==26 cm,
PURUMAEeM JONOJHUTENLHO IIGCTAHOBKY XXecTKOre ymopa. Ycuive Ha
V10D

z 3.3
Ty=T1—Ty— Ty —— =428 — 56,5 — 8,6 —— = 116,5 1c.

7) 0,3

[IpuHrMaeM IUDHHY YIOpa, PaBHOH MHPHHe 6GAJKH, U €ro BEICOTY
orpeaeasem no popmyae (23):

116,5. 102
Ty _ 116,5-10 — 11,85 oM.

1,6 Ryp by {,6-175-35
BricoTy ynopa npuyuMaeM pasHofi 12 cM. [{uaMerp aHKepoB NPUHK-

MaeM no Tada. 4. AJg BepXHero Jjucra Ha nepsoM ydactke 2J20AI1II n

na sropom 2J16Alll, ans HMXKHEro mBa Ha BTODOM YYACTRKE —
2 18ALII,

OnpegensieM NJIUHY aHKEPOB CXAaTOrO JNUCTA:

hy =

3400 \
npud = 2 cm ldH=(0,5 1:75 ——',-8)2—_:35 M > lay=12.2 =24 cm;
3400
npr d=1,6 e [ ;= (0,5 -—1;}-5—-!-8) 1,6 =28 cm >l =

= 12.1,6 =19,2 cm.

PACYET IO NPERAEJBHBIM COCTOAHUAM BTOPOH IPYIINbI

(AJA 3JNEMEHTA
CO CMEIIAHHDbLIM APMHPOBAHUEM PACTAHYTOH 30HD!)

Onpenensen reoMeTpuuecKye XapPakTEPUCTHKH  XKele306eTOHHOrO
COCTABJISIONIErO 3JieMenTa U 6aJKu B 1eJoM:

E 1,8.108 E 2.1.108
_ﬂ_ ____6; nJl"_‘ CT— = -“'—_7

———

B~ 3.108 Es 3.1

FS+b(h—8; — 8,) +na (Fy+ Fs + F,) =

=35 (80 —2,2 —2,2) 4-6 (25,54 3,14 1+ 2,011) = 2834 cn?;
S =35 (80 —2,2—2,2) 40 4-6-25,5.13 4+ 6-3,14.3,2 +

+6-2,011 (80— 3) = 108 980 cwmS:

na.::
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35.75, 62
Jp = — 4 35.75,6 (40— 38,5)2 - 6-25,5 (38, 5 — 13)% -+

12

4-6.3,14 (38,5 —3,2)2 6.2,011 (80 —3—83,5)% = 13,74.105 cub;
Fo=FS=ny (Fy+F,)=2834 +7 (77 +77) = 3914 cu?;
Su= 8% + ny [Fx-0,50; + F; (h— 0,5 8; )] =108 980 +-

+7 [77-0,5-2,2 77 (80 —0,5-2,2)] 151 980 cwms;
Sy 151980

= === — = 38,9 cM;
it T Tag1g o

ye= 0,4 cM; Yy =137,8 cM; y, = 40 cM; hy = 25,9 om.

Jn =Jg I Fxﬁ:y% + Ry [F.u yi + F.;: (y;)ﬂ] = 13,74-10° -
+ 2834.0,42 .- 7 [77.37,8% - 77-40%2] = 30, 14.105 cm?.

OnpefensgeM YCHAHsi NMPeABAPUTENbHOr0 HanpsxKeHUs NPH OJHOCTA-
AUEHOM cnocole M3roToBAeHusA (i1 2.5,a) ¢ MexauudeckuM crocoGoM Ha-

TSI2KEHUA Ha YUOPHl K TenJoBOod oO6paboTKOR npH aTMocdepHOM JaB-
JICHHH.

Benuynny npeABapUTEJNbHOrO HaANPsXKeHAA B XKaHatax IPHHHMAaEM
0y =11 000 xrc/cm? u onpejensieM IOTePH OT PesaKcCallHy:

ag | 11000
orp =10,27 — —0,1} 0% =1{0,27 —0,1)11000=
p ( e T ) 70 ( T 6500

== 880 krc/cm2,

YcHMe npeABapHTSJIbHOIO HAanpsixKeHHs 3a BLYETOM IOTEPhL OT pe-
naxcauun N g, =)(11 000—880) 25,6 =253 - 103 kre.

YCH/IHe HATSXEHHS JHCTOBOH apMaTypul ofnpegenaseM Mo ¢opMmyJe
(2D):

30, 14- 108
253-103( e +25,9-37,8)

NI = ———— —— —L 1.77.12,5-65 =
30,14.108 [ —— — —— | — 37,8
0,14-10 (7-77 3914) ]

= 178-10% krec.

OnpegenseM INOTePd IIPeABAPUTENBHOIO HANPAMEHHS, IPOUCXOLA-
IHe JO OOGKaTHs GeTOHA (BBHI3BAHHLIE TEeMIEPATYPHHIM IepenajoM IIo-

Tepr OT ZdeOpMAaLHH AHKEPHOTO YCTPOHCTBA IIPHHUMAaeM pAaBHBIMK
HYI10) -

Ops= 12,5 At =12,5.65 = 810 xrc/cm?;

= 237-10% xre;
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OnpenensieM Hanpsaxxeyus B 6eToHe:

oo Mot Ny NotatNods o 273-10° 4 116-108
T R Tn = 3914

30,14.108 y;=90,2 + 3,48 y;;

a) Ha ypOBHe lLieHTpa TAMXKeCTH KAHATOB
0 =90,2 -1 3,48.25,9 = 180 kre/cm?;
6) Ha ypoBHe HauboJiee 063XaTOro BOJOKHA
og = 90,2 + 3,48 (37,8 —0,5-2,2) = 218 xrc/cm2 < 0,70 Ry =
= 225 xrc/cm2,

lloTepy, npoucxonxfiue Imoche o0XXaTuf, ONPEASHASIOTCH COIJIACHO
raape CHull mo nmpoeKTupoBanuio GETOHHHX H KeJie300eTOHHRIX KOH-

CTPYKIUH:

d 180
a) OT GHCTpPOHATEKAaOMeH TON3YYeCTH NPH S ~—-0,6
Ry 300
Og 180
0,85.500 —— =0,85.500 — =25 2,
, 0 R, , 85 200 D Krc/cm
0) OT nOJ3yuYecTH
o 180
0,85-2000 —Ri— = 0,85-2000 —— = 1020 kre/cw?;

B) oT ycaaxu 350 xrcfem?
o8 = 255 - 1020 -} 350 = 1625 xrc/cm?.

OnpepnejisieM NOTePH ¢ YYeTOM BJUSIHHSA JUCTOBOA apMaTypH Co-

rjacHo 1. 4.8: ,
_Fa [_f__tﬂi o = )? ]

(4n+yy ) Fa F,
25,5 [(40 +25,9)2 | (37,8—25,9)1
(37,8 -I- 40)2 77 77

il
— |

Ry =

———
- -

]=0,245;

= —————— = — = 319 gr¢/cm?;

1
l — -
T Ry : +0,245

i OnFu (Un-+¥s)  1625.25,5 (40 4 25,9)
n— J o e — e T e e et e

Fa(L4+ka) (gaty,) 77 (1-4+0,245) (37,8440)

== 367 Krc¢/em?;
YCuIHe HPeABapUTENBHOIO HANPSAXKEHHS ¢ YUSTOM BCeX IOTEpPb
B NE — 6% Fy=237.10% — 319.25,5 = 229.10° xrc;

Ny = Ng; — oy F = 116-10% — 367.77 = 88.10% xre.
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HacTpy ycuans npeABapHTENbHOTO HANDSXKEHHS, BOCIPHUHHMAEMYIO
XKeJe300eTOHHLIM COCTABJSIOIIMM  3JEMEHTOM, ONpelfesasieM COIJIAcHO
. 4.10:

] .’!Hy;
Fn Ty
1 25,9.40

X (_531_4_ 30,14 - 108

N§ = N —A Nj =229.10% - 11-10% = 240108 xrc.

OnpeneiseM XapakTepHUCTHKH, VUlUTHIBAlOIMe NOAATAKBOCTL COEIH-
HEHHUSI, COrJIacHO 1. 5.2.

BriunciasieM 3HaueHHsT KO3h(UUUEHTOB €55 H &m: N0 Jopmydam
(36) n (35):

a) AJg cBA3EH CXKATOro JiCTa

e,, =0,1656d Eg=0,165.2,5.3-105 = 124.10% krc/cm;
’ __?ra]_n . 124'_193'2

£ = = 20 = §,25-103 xrc/cm?;

ANE=n NE F;I( ):7-229.103-77><

) = — 11.103 Krc/cm?;

£,0="0,165.1,2.3.108 = 59,4.10% xr/cm;

’ 59,4'103'2
8]112 = 30

= 3,96 108 xrc/cm?,

6) Aas CBA3EH PACTAHYTOrO JHCTA
€y, = 0,165.2,2.3-105 = 109- 103 xrc/cm;

109.108.2
€y = —— 30 ~— = 7,28.10% grc/cm2;

Epyo = 3;12-——- 3,96.10%® xrc com?,

3HayeHue y BHYHCAAEM 10 dopmyde (39)

-1 L+_2v‘3 B ] n
YT EaFa " ngEgsS | 2,1-108.77

2.38,9°

— — = 1,416-107° xre™! .
TG0 0z2.3.105.13 74100 ° e
Oipejeasen 3Havellls A; no gopmyde (34)
M=V eg y=V7,28-105. 1,416.10~% = 10,15-10 cM " :

Ae =13 06.109 - 1,416-10~8 =7,48 " cu .

[lo T7abn. 6 u 7 onpenenseM 3HAUEHHS Ri H Vi B 3aBHCUMOCTH OT A¢l:
Ayl =10,15-10"3.11 8.102 = 12; B, = 0,944

1 vy = 0,0063;
Aol =17,48-103-11,8-102 =8,84; k,=0,9 u v3=0,11.
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3uavenus k£ n v onpenensiem no gpopmynam (42) u (43):

I ¢f
=1 2:0,944.2,942-0,9-3 _ .02
o 11,8

l
1=1 2-0,063-2,9 +2.0,11-3 - ¢, 087.

b’ B——— e —

[ 11,8
OnpenenseMm moMent ofpaszopanug Tpemud M, no dopmyse (44):
6 6 6.
Bruncasem Wi, Wo v rp
T 13,74-10°
W= — = —— — _-37.9.10% oM
! 4O 36,3
.7

W2 =yW5=1,75.97,9-10° = 66,3-10° cm?;

Wﬁ

6 0 37,9 . 103

ro=0,8 — =10,8 - — = 10,7 cm;
y o 2834 -
2 38,92

—_— e — - — — 0,563:
0,46y B  0,46-1,46.107° .13,74.108.30. 108

M= REWS + My N§ (€§ + rS) = 18-66,3-10° + 0,9-240- 103 X

X (25,5 4- 10,7) = 90,2. 105 xre/em;

ME 902. 108
My = —— : — — — 187.10% krc.cM™m.
(l—wk)c  (1—0,563.0,92).1

/Kectkoctu By, Bg u Ber onpenensem coraacro m. 6.14:
a) TIpPX OTCYTCTBHH TPEIIYMH B PaCTAHYTOH 30HE

Bg = EgJ% =3.105.13,74.10% = 41,2.1010 krc/cm?;
B = ke (Bs -+ Eg Fo yg) = 0,85 (41,2-1010 4 3.105.2834.0,4%) =
= 35.1010 Kre/om?;
Ber=Ecx [Fa 0+ Fy (4,)?] =2,1-100 (77-37,8 4 77-40%) =
= 49,1010 grc/em?2;

By = Bg -+ By = 35-1010 - 49.1010 — 84.1010 xrc/cm?.

0) Upu HOpMAaTHBHORX Harpyske gz=16 Tc/M ® usrnBawoomeM MO-
MeHTe

) ==

M=279 T¢.m > M, = 187 1¢-M;

M 279
ke =1,15=0,3 — =1,156—0,3 —— = 0,702;
5 2 ¥ MT ? 187

Bg = kg (Bg -+ Eg FS y3) = 0,702 (41,2-10% 4 3.10°.2834.0,4) =
= 29, 1.1010 grc/cm?;
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B, = Bg -+ Bcy =29,1-1010 1+ 49.1010=78,1-10 xrc/cm2.
Buuncasem ¢; no gopmyae (68):
B +cBg 49-101042.29,1.1010

1
OnpenesnsieM KpUBHU3HY OT KPATKOBPEMEHHOTO ACHCTBHA HarpysKH _P_
K

KaK pPasHOCTh KPHMBH3H OT IOJIHOH HOPMATHBHOHK HATPYSKH H RJHUTEALHO
AeHCTBYIOLIEH Harpy3kH, paBuoi 14,8 rc/m (Myn=257 1c-M);

1 My—M 279.105 — 257108
= _ Yo Man —=0,282.10 v,

- i [

Pr Bn 78, l. 1010

OnpenensieM KpHBH3HY OT JJMTEJLHO AEHCTBYIOINEA HArpyskKH no
dhopMyJie

| Mgge,  257.108-1,37

el '__."—"—"—""'""‘—""""—_$4,2' 10_—5 CM-—-I .
Pg Bn 78, l * 1010
1
KpuBu3ny Gaaxu ;—- IpH BHrdfe OT AEHCTBUA YCHJHA NpeaBapH-
B

TeJbHOro 06xatus Ny u N ompenenseM mo gopmyJe

1 (Noeg+Ngeg)er  (229.108-25,9 + 88-10°.40) -1,37

PB Bn 84' 1010
=1,54.10"° !
Ilonnyio XpuBU3RY onpepeasieM no popmyne (69):

-1—_.—_--1—-_1. — (0,282 + 4,2 —1,54) 107° =2,94.10~ % em™" .

P Pk Pa Ps
ITpornd fu onpeaenseM no dopmy.e

1 5
fu==S — [2=— 2,94.107° . |1,82.10% = 4,27.
b 43

—
A

OnpeneasiemM snavenue ng no gopmynae (41) u yrounsem Y © yYeToM
00pasoBaHusA TPEIUH

1 kg L4 ks 140,702
2 2 2

! 2.38,92
- e — =1,425-107° krc ™ .
2 1.108.77 ' 0,851.3.105.13,74. 108 e

[IocKONLKY YTO4YHeHHOe 3HAYEHHe Y NOUTH He OTJAHYAeTCH OT IOJY-
YeHHOro panee, nepecder Ko3(p(PHUHeHTOB 2 M v He NPOH3BOAHM, a OIl-
pefleasieM nporu6 [ , 1o gopmyae (73):

= —_— = 4,27 | ————1) 0,087 = 0,386 .
fg_ fu (Bﬁ l)v 4 (41'2.1010 ) CM

g = = (,851;

e
——
ki
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Ionuw#t mporud [ onpenensieM no gopmyde (61):
f=fu-tfr =4,27+0,39=4,66 cu;

f 4,66 1 1
T. €. YCJOBHE

e e A EEgegre—

I 1180 954 “~250°

MEeCTKOCTH YAOBJIETBOPEHO.
[IIupuHy pacKphTH® TPellMH HA YPOBHE KAHATOB OT JEHCTBHUA MO-

CTOAHHOH W AJNUTEABHON HATDY30K onpefeisieM cOrjacHo m. 6.8:
Bg 29,1.1010

= 0,0 — =140 ~ = ], 186;

gg l + ’ B _l— 15 78‘111010 )

j 41
2 v? 9.38,02
= ey B 0,851.1 75 = 0,607;
o g Y Bg 0,851:1,425 - ]0"‘3.41‘2_1010

ME =M (1 — o, @k) =257 (1 —0,607-1.0,92) = 98,5 Tc-M;

M 98 B.108 & 41
3?'-:_3" =_._8’.— 1—— .___41 cm; —-1—~:""' --—0,'61;
NG 240:10° nS 64,8
F, 95,5
2 bn = 35:64,8

nug==6.0,011 =0,066; y,=0.
[Io Tabn. 8 npunumaecu 0=40,13; ¢4 onpenpensem no dopmyae (55):

. M(1—oi9k) . 257-10% (1 —0,607-1-0,92) ~ .,
2 F_ 10 25,5-64,8 ’
H'"(

= 750 KTC/ CMQ‘;

4] 3, —
R T E«f 20 (3,5 — 100 pg) 1/d =

750 3:-"""""
=1.1,186.1,2 0 (3,5—100- 0,01 -
T 5.108 20 (3,5 1) /715

= 0,07 mm <70,1 MM,

T. €. YCJIOBHE YAOBJETBOPEHO.
npefieifeM NpUPAlleHHe MIUPUHB DACKPBITHS TPELMUH OT KPaTKo-

O
BPeMEHHOrQ yBeJUYeHHs Harpy3ku a0 nonHoit M=Mg—M =22 Tc-M:
o 22.108 (1—-0,607-1.0,92) 0.13 — 64 \.
a= 95.5.64 8 , 13 = 04 wre/ew;

750
i 111:1 T ———— 0 e . v o
a. 2 1o 20 (3,5—100-0,01) =0,006 me

[lInprHa pacKpHTHA TPEWHH OT KPATKOBPEMEHHOrO YBeJMHUYECHHUS Ha-
TPY3KH A0 TIOJAHOHU
Op xp = 8p pq -+ & = 0,07 4- 0,006 = 0,076 mm < 0,15 mum,

T. €. YCJIOBHe YI0BJIETBODEHO.
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Mpumep 2. Tpebyerca paccuutTaTh NpPeABapHTCAbHO-HANPAMKCHHDLIH
PUICJIL TIEPEKPBITH MHOI'0O3TAXKHOIO 3laHus ¢ ceTKoH KoJorH 12X12 M
(puc. 27). Ceuenre purens TaBpoBoe ¢ pasMepaMu [=40 cM, A==40 cM,
hn==I15 oM, by=00 oM. Pacuernas Harpyaxa Ha pureab 14,5 rc/M, pac-
yeTHaA Harpyaka ¢ yyeToM Macchl purenas ¢==15,2 1c/M. IlpogosbHee ap-
MUPOBAHHe DACTAHYTOM 30HHK CMelaHHOe; apMaTyDPHBIE KaHATH KJjacca
K7, aucroBas cradn kaacca C52/40; aukepw u3 craam Khaacca A-III,

Geron Mapku 400 (Rop=17b xrc/cm?). CTHK pureds ¢ XKOZOHHOW NAaT-
dopmernnii. Cedenne Koaouun 4040 cm.

A

—_— - - -'-l-_ . LI.J -,
%T.:PE—__’:‘F' e —— e e —e—— w—————— = 5::{
2001200 200 ~t=200
2985 12000 ~#§ 9985
1 £ — - 1
Oce B {Jce
~40gx1y HOAOHHEI THISKT T@I5K7 “UMMERPL o0 16T
P <=7 B2k <> fﬁ.
2 - t = e S
- : 2
L2600%8 [ )0 oolel L2000 P—J(
2¢20A1 f 2000 | | 3000 !
150 2985 J 6000
H ! = o J’
! r

RENNNNANMNANMNANNTANNARNNINY

J{w 85 125x20=2509 50 wﬁ;’ 125%22=2750 | 125%24=3000 f

2~2
20 16AM

T
S = BIZAH
Teg15487 |

.y,

Puc. 27. CMeluanHoe apMHPOBaHHe pHreas

PACYET IO NPOYHOCTRH

Pacger npousBOAHMTCH MeTOHOM MNpelelbHOrQo paBHOBecHs B MPen-

MOJIOXKEHUHN 06D430BaAHUA IUIACTHYSCKHMX INAPHHDOB B CEUEHHAX DPHIedd
y I'DaHH KOJIOHH,

PacueTunle narudaplnne MOMEHTH B CEUEHMAX PHress, PaclooXKeH-

HOro B cpefHeM IIPOJieTe TPEXIMPOJIeTHOH pambl, OHPEACJEHHBIe H3 pac-
yeTa YIPYroy CHCTEMH, PaBHHI:

a) NpY 3arpyxeHUr BCeX NPOJIeTOB NOJHOA HATPYIKOM:
y rpanu xomorn M7, =177 tc-u;

B cepeaute nposera MY =8 tc-u;
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6) npy 3arpyXeHHM MNPOJIETOB, CMEXHLIX C PacCMaTpHBaeMBIM,
TOMBKO NOCTOAHHON HArpy3KOH:

y rpanu KOnouH M [ =147 1c- M,

B cepenune nponera M J, =107,5 tc-m.

Coraacumo u. 2.10, OMOPHLIA ¥ NPOJETHHie MOMEHTH lesecoo6pasHo
Ha3HaYaTh HUCXOAA M3 HCNOJAL30BAHMA JNNUCTOBOM apMaTyphl NOCTOSHHOTO
CeYeHHs [0 BCeH AJHHe purefs. ECIH NPHUHATL MOMEHT y FPaHM KOJOHH
nocie nepepacnpefeenus ycwiui Mrp<M [, TO CyMMa MOMEHTOB B
npoJeTe U Ha onope pasHa 256 TC- M.

[Ipn naatgopMeHHOM CTHIKe H HEPA3PE3HOM pHUreje BHYTPENHION
NIPOAOJIbHYIO HanpsAraeMyio apMmatypy (xaHarel) uesecoo6pasHo OTTH-
0aTep U3 npoJseta Ha onopkel. IIpu 2TOM H3 yCJIOBHS DasMewmeHHs B OeTo-

He MoxHO npuHsTh 14J16K7, BocnpuauMaomux yeuaue N=14-1,416X
X10600=210-10% xrc. -

B nepsoM npubanxenuy npuauMaey Mep=M;p= Ty =128 tc-m.

OnpepensieM npeneabHHE MOMEHT, BOCHPMHKUMAeMbifi ONOPHHIM ce-
YeHueM 6e3 JHCTOBOR apMAaTypH:

Ny— ( by —b) h;‘Rnp 210.10% — (60 — 40) 15.175

——— T —— Tl e e S e
—_—

' == 22,9 cM.
[Tockoapky b, <<x==225 cM<&rphe=0,63-36=22,7 oy, pr Bhi-
YHCAAEM 110 QrOpPMyULe
Mﬁ = (bn"_'b)hn Rnp (h0—0,5hn) —l—bx}?np (ho'—'o,5x) =

= (60 — 40) 15.175 (36 — 0,5-15) -} 40-22,5-175 (36 —0,5.22,5) =
= 54.108% Krec-cmM.

OnpegensgeM OPHEHTHPOBOYHYIO NJAOMIAAL CEUCHHWHA JUCTOBOA ap-
MAaTYPH:

X ==

Myp — M2 128-10% — 54. 108
Fpe=—— P _ = 46 Ml
(h—05) Ry (45— 1,2) 3400
TOMIVHY BUXKHETO JNUCTA NprHEMaeM pasHo#t 0,8 oM
F 46
( Ix 2 o765 cm) . a sepsuero—1,4 cu
B, 60
F, 46
= —— =1,15 em |.
( B, 60 ! CM)

OnpeflesigeM NPOYHOCTL CEYEHHA Y IPAaHH KOJOHHHW NPH NPHHATOM

apMHUpPOBaHNH.
Ny=1,4.40.3400 = 190.10% xrc;
N, =0,8-60-3400 = 163-10® xrc;
Nphy+ Nyhy 190-103.44,3 -} 210-108.36
ho=—"2"—"> = a1 o1 —= 39,8 om;
Nj+ Ny 190-108 -}~ 210- 103
Ng = N+ Ng— N, =190} 210 — 163 = 237 1c;
]. I Nﬁ ’ ’ ’ #
T Ry (6”“h“)}+h“=
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T 40 175

Hogxonbxy x=27,6 eM>Erpho=10,63-39,8=25 cM, onpezensem
Ne nag ucxona us E=Epp:

Vo= (B to—8) 6+ (6, =) (i — ) R =
— (25— 0,8) 40 -+ (60 — 40) (15— 0,8) 175 = 219.10% xrc;

o bu (B ) —(8a)"] 8 [xmp — (A )]

6 2[5;1(";:“‘5;:)"‘5(%1:“"‘;:)]

_ 60 (152 —0,8%) 440 (252 —15%)

"~ 2 [60 (16 —0,8) --40 (25— 15)] = 11,43 cu,
[Tnomaney cedeHus NOIOJHUTEALHOR apMaTYPH B CXATOA 30He

Na+Na—Ns—N, (190 4 210 — 219 — 163) 108
Rq - 3400
= 5,3 cM3,

[Tpunumaem 2J20AI11 (F; =6,28 cM?), npuBapeHHEe K CXKaTOMY

AUCTYy Ha TpebyeMOM ydacTke, ¥ BrunciaseM Mrp nmo dopmyae (4):

Mip=N, (ho—0,58, ) + Ng (ho— ag) + N, (ho —a;) =

= 163-10% (39,8 —0,5.0,8) +219.10% (39,8 —11,43)
-+ 18.10% (39,8 — 1,8) = 133-105 xrc/cm,

NPl 3TOM MOMEHT B npoJere Myp=256—133==123 Tc-M.
IIpoBepsieM NPOUYHOCTL CedeHUs B CepefuHe NpoJera:

F N by -+ N by 163- 10%.44,6 - 210.10%.36

1 [ 237-108
_ = [ 1 60 (0,3-—15)]+ 15 = 27,6 cm.

—l
A——

—
—

r
a Al

hy = = - == 39,7 cM;
: N,+ N, 163-10% -+ 210. 103 » 1
, Mpr, — Ao Rup b #Z ,
NE —_— - il Ep np, ] + 6.?! Rnp b et
(o —0,58,)

1123-105 — 0,432-175-40.39, 72
(39,7 —0,5-1,4)

Ilnomanp AONOMHUTENBHON CTEPAKHEBOH apMaTyphl B CXAaTOH 30HE

. Ny —N. .108% — 190.103
poo MmN 208100 — 100100 o
: R, 3400

[Tpurumaem 2F16AIIl (Fa=4,02 cm?), npuBapeHHHe K CXKATOMY

JAUCTY HA TPeOYEeMOM ydacTkKe.
CxumMalonee ycunue B 6eToHe, HCXOAA U3 Erp:

Ne = (&rp o — 8,) b Rnp = (0,63-39,7— 1,4) 40-175=165.10% xrc_

Ilockonsky N'E 4 Ng = 203 J- 165 == 368 tc << N - Ny =373 Tc,
63

-4~ 1,4.175.40 = 203-10% xrec.

—
A—g——




B PacTAHYTOR 30He AONOJHHUTE/NBbHAA CTEPIKReBas apMaTypa He Tpe-
Oyercs.

MecTa oGpHIBOB AOMONHUTENBHOK CTEPXHEBOH apMaTyphl H OTrHOOB
HanparaeMoi apMarypu onpexeasiores coraacHoe raase CHull no
NPOEKTHPOBAHUIO ORTOHHBEIX H XKeNe300eTOHAWX KORCTPYKILUHA.

PACHYET CBJ3EHN

Casuraiomie cHinl onpegenseM coraacyo m. 3.16 4 Tada. 3, yuuTH-
Baf, uro M==0 na pacCTOSAHHA 2 M OT OCH KOJIOHHRI:

AJS BepXHero Jucra Ha nepsoM (x<<2 M) u BTOpOoM (2<Tx<C6 M)

y4acTKax T; -.—_-T;I =Nz=190 tc, nas wuuxHero aucra T\=Ty==N;==
=163 T¢.

Casuraponide CHJbl MOMHO YMEHBIIHTh HA BeJHYUHY CHJI Tpe-
HHS, BH3BAHHBIX MacCOX BHIISJESKANKX  KOHCTPYKOUH, mepena-
BaeMOH KOJIOHHOR HENocCPeACTBEHHO Ha BepXHHA JaHcr ¢ =0,
Niu krp=0,5](4,440,7)1241,45]105=15,7 T¢ n onopHo#t peaxuuef
Ty g=ksp @=0,6-6-15,2=45,6 rc.

OnpenesigseM AAaMETp aHKEPOB HHXKHMEro JHcTa. Ha mepsoM ydacTke

mar aHKepos npuuAMaeM 12,6 CM<<Umaxe==12,7 cm (n. 3.27) u omnpe-
XeJisieM CABHTaloYIO CHAY Ha aHKep:

(Ty—Ten—Tro)u  (163—15,7—45,6) 0,125

[1!1 - 2.2
= 2,85 Tc.
8 0,8

Mo Taba. 4 npurnmaem 2B12A11l1 (T,=291 Tc); e
=0,67>0,6, 1. e. yrosnereopserca yciosue (114) u nos. 11 npuaoxe-
Hust b raassl CHHII no npoekTHpoBanuio OETOHHHX H XKele308eTOHHHIX
KOHCTPYKUHA., ITOCKONBKY aHKePH BHINOJAHAIOT TakKKe QYHKOUH none-
PEYHOH apMAaTyphl, NPHHATHIA mar ¥ AXaMeTp aHKEpPOB COXPaHHM HA y4ya-
CTke AAMHOR [/4==3 u. AHKepH, pacrnoJoxeHHbe Ha ydacTke 2<<x<

(3—2)2

0.125 = 105 e
Cngnramman CHJa, NeACTBYIOLIAS HA OAWH aHKep, HA YydactrKe I<x<<
<0 M

Tal —

<3 M, BOCNPHRHMAIOT cABuramomyio cuny 7=291

AHanoruugo NPeAHAYMEMY DOPHMepPY HAXONXM, YTO aHKepOBKA
BEPXHErQ Jnucra AONNKH2 MPOH3IBOAHTHCY NpH ware 125 cM ¥ nuaMer-

Pe Ha nepBoM yuactke 2 16AIIL, ra sropom 2 12AI1L.

ITpoBepsteM HaKNOHHOe CeYeHHe MO NPOYHICTH HA HNEACTBHE MOTe-
PeYHOH CHJBI:

a) Y rpasy KOJOHHH!

2 (1,1314-2,01) 2700
12,5

Q, ¢ = 2)/2,12.40-39,8 . 1360 = 90,6-10° krc =

=90,6 T¢>Q=0,5/,=0,5.11,6-15,2 = 88 1c;

6) B MecTe H3MeHeHUS MONEPEUHOro ApMHPOBAHUSA

2 (1,131 4-1,131).2700
g, = “—"g‘*———ji'z—g—l-—-—" = 978 krc/cM;

qx == 1360 Kxrec.cM;



Q. s=V 2-12.40.39,72.978 =T77-10% xrc =
=77 ¢ >Q=15,2.3 = 45,6 TcC.

Ilpu pacueTe mo BTOpOE rpymnne npefeibHBIX COCTOAHHHA YCHJHS B
purese ONpeAesIOTCA B COOTBETCTBHH ¢ <PYKOBOACTBOM IO pacueTy
CTATHYECKH HeOlPeAeJUMHIX XeJe300eTORHBX KOHCTpYKUu#». OnpeneJe-
HHe MOMeHTa O0pasoBaHus TDEHMIMH, KPHBH3H H MHMPUHHE DACKpHTHSA
TPEILHH BHINOJHSETCS aHAJOTHYHO NPEeABAYINEMY IIPHMepY.
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