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1. Obumme nonoxeHus

1.1. Pekomennammu paapaboTanbl B kayecTtBe aonoiiHeHust k. CHull
[[-A,12-69 u CHull 1[-21-75 1 Moryr OvITb MCNOAL30BAHBI IIPH HNpPOEK—
THPOBAHNN CEeACMOCTOHKHX 308HHH C HeCcym¥M paMHBIM KapkKacow, a
TakKXe IIpA HX pacyeTe Ha CeACMHYeCKHe BO34eHCTBHA C YYETOM HellH-
HellHpIX pejopMaunilt K npenebHOTO COCTOSHHA MO NPOYHOCTH,

1.2. llenecoo6pa3HOCTE CTPOHTENLCTBA KAPKACHBIX 30aHHK H3 Ke-
paM3nToberoHa Oo/KHa OmTh 0OOOCHOBAaHa TEeXHHKO—-2KOHOMMY €CKHM
pacyeToM, B KOTOPOM CONOCTABJIAIOTCS 3aTpaThl Ha AHANOTHYHbIE KOH-—
CTPYKLHH H3 THXEJOTO M J1erkoro 6eTOHOB.

[Ilpu pacuere AONXHBI OBITH YUYTEeHbl cleayloure (akTOpbl: CHHXe-
HHMe pacxoaa apMaTypbl U MacChl 3[aHUd, Ha/lMYHe ChIpbA U  TeXHu4e-
CKOHi 0aabl A/ NMpOU3BOACTBA KepaM3HWTOBOIO TI'paBHdA, COKpalleHMe pac-—

XOAOB Ha TPAHCHOPTHPOBKY M MOHTAX KOHCTPYKIMH, nydyllee COOTHO-
WEeHNEe MeXAY OTHOCHTE/IbHOH MPOYHOCTBIO KOHCTPYKUMH,  OlneHuBaeMo#
koadhPHLUMEeHTOM 3anaca K*), H BeJMYHHON INIACTHYECKHX pedbopMmanui

IIpH AOCTHXEHMHE KapKacoM INpeaelbHOIO COCTOSHHA,

1.,3. [Ipy ouneHke CefAlCMOCTOMKOCTH KApPKACHOIO 3[A4HHA H3  Ke-
paM3uToDeToOHa cliegyeT PYKOBOICTBOBATBLCH 34BMCHMOCTBIO CyYMMAapPHOMN
NOPHUIOHTANILHONX Harpyaku O. Ha 3[0aHHe OT CMelleHHd ero eepxa. Dbo-
nee HanexHa KOHCTPYKIM{d, KOTopas IpH OOMHAKOBON NpeaellLHOMN Ha-
rpy3kKe an ponyckaeT Go/pliee OTHOCHTeNbHOe cmewmeHue Dy / A9
Bepxa 30aHHd B Cllyyae CeCMHYECKOI0 BO3neNCTBHA.

3aBucumocTs G~ A (puc,1) nna GombmMHCTBA peallbHbIX  3aaHHH
HMEeeT HHCXOAAIIYyI0O BeTBhL, T.€. OHH paspylialTcd B pel3yibTare ao-
CTHXEHHA npeaelibHBIX CMEIleHU# NpH I'OpH3OHTAILHOR Harpy3ke MeHb-
me ToMH, KoTopasd COOTBETCTBYeT MAKCHMYMY [OAHHOH 3aBHCHMOCTH. ITO

%)
K - oTHouleHHe paapyuwapumeil HaA'Py3KH X pacyeTHOH.



o6bACHAeTCHd HaAIHYMEeM HHCXoaduuX BeTBeli B OOOOLIEHHBIX AHarpamMmax
paboTbl 9N1eMEHTOB paMEl: KOJIOHH, PHI'efled, Y3/IOB HX CONpsKeHus (puc.2).

i
Unp _A_
/
[

A, A

Puc.l. CMmelleHne Bepxa 30AHUS B 3aBUCUMOCTH OT HMHEPHHOHHO¥ Ha-
I'py3KH:
an — npenenbHas Harpya3ka; Ag - CMemeHHe, TP KOTOPOM  KOHCT-
pykuusi paGoTaer ynpyro; Ag - cMemeHne, npu KOTOpOM  Harpyska
paBHa HYJIIO

Yo P Py

Puc.2, O6obmennaa nuarpamma paboThel aneMeHTa — ua3rubapommi  Mo-
MEHT ~ YIOJ/l ACKQXEHKS B OMOPHOM CeYeHUH:

M - wsrubanoumit Moment B ceuennu; Map - usruGamowni npegenn-
HbII MOMEHT B CEe4eHHM IIPH MAakKCHMalNbHOH Harpyske; Mg - H3rubawo—
IIMA MOMEHT, A0 KOTOpOoIro paloTy 2JeMeHTa MOXHO CYHTaTh YyIpyro#;

Lfo — YI'OJl UCKaXeHUud IIpH an s Ynm - npemenbHBIt yron  Hcka-

XeHUS NPH pa3pyLIeHHK CedeHUd

HToOBl HCKIIOYUTE XPYNKOe paspylleHHe KOHCTDPYKLUUR CeRCMOCTOHKHX
3AAHHHA, ceveHHd c/leayeT noadbuparh TakuM obpasomM, YTOOBI  OTHOCH-
TenbHasi BBICOTA CXaTOW 30HB! 6eToHa KOJOHH $=I/h,0 He [IpeBbiulana
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0,4, a oTHOUIEHNE NpenelbHOIC YyIVIA HCKAaXEHHH CedeHUil purenei K yr-
JIy MCKaXeHusd NpH MAakKCHMallbHOH Harpyake Owlic Bonabuie MK PABHO
10 (T.e '-Pm_/tPo>10).

Hicnonb3opaHMe npu pacdeTe gHarpaMM C HHUCXOASIIMMH BeTBAMH
NO3BOJIeT YYHUTHIBATL OT'PAHHYEHHOCTb NpeaeibHBIX aedopMalni chi
MEHTOB H CHCTEMHEI.

1,4. PacuerHasa ceficMuyeckad Harpy3kKa Ha 304aHHEe C  KapKacoMm
H3 KepaM3HTODeTOHa papHa [4,5:] :

SHE = STE'KCH ’

rae Keyw =Syp.Srp = E k6

Ers
[ipy KOMINNEKCHOM NpHMEHeHHMH XepaM3uToOeTOoHa YYUThBaeTcsd H
3pPeKT CHHXeHHsI COOCTBEHHOIO Beca KOHCTPYKLHH, KOTOpLIl Bbipaxka-—
eTcs B BHAe KO0DPNLUHEHTA CHMXXEHHS pacyeTHOH celicMuyeckodl  Ha-
rpy3KHU

- g~ Exs¥rs Q6
Ken SKB e ErsQes Qrs ’

roe Sgs (S 1'5) - pacuyeTHas ceAcMHYecKasi Harpy3Ka Ha KapKac H3
xepamauTobeToHa (Taxenoro GeToHa);
Fxs (EvE) -~ Hava/lbHbIA MOAYJ/Ib YNpyIrOCTH KepaMautoberoHa (Tg-

Xenoro 6eroHa);
Qus (Qrs) ~ Bec xoneGmoweilca Macch kepamauToGerTona (TaKe-
noro 6erona).

Bennunra E x.6 npu# nNpoeKTHPOBAHHH AO/IKHA HaA3HA4YaThCH Ha
OCHOBE€ 3KCIEepHMEHTAa/lbHbIX aaHHbIX. [lpH X oTCyTCTBMM gonyckKaeTcd
ucnonwaopark paHabie CHull I1-21-75,

1.5. Kapkac apanugd unenecoo6pasHO BBINONHATL U3 KepaM3HToOe-—
TOHA, €CJIH BBIOJIHAETCSH YCIOBHE:

0,33'}((:“ < TTE < ",25'kCH >

roe 1Ys - nepuon xoijebaHnit nmo l-ot popMe amaH¥g € KapkKacom
B3 TaXenoro OeroHa, Cek.

2. PacyeTHas Moaenb 34aHAd ON NOCTPOEHUS 3aBACHMMOCTH d-A
NpH CTATH4YECKOM BO3ASHCTBHH INOPH3OHTANBLHBIX HAI'PY30K

2.1. 119 nocTpoeHHs IABHCHMMOCTH CYMMApPHOW Harpy3KHM Ha 344a-
uue B or cMemenus ero Bepxa A , yduThiBawileH HeMUHeRHbIA
xapakTep nebopMauuil 3JIeMEHTOB paM, Lenecoobpa3HO B KayecTBe pac-—
yeTHOW HNpHHHMATbh CXeMY paM C NOoAATIHBLIMH COeJUHEHHHAMH 3JIeMeH-
0B (puc.3). [Ipu aToM npeanonaraercsd, YTO HeHHeRHble  AepopMa-—
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IIHH COCpedoTa4YHBalOTCAd B MeCcTax IpPHMBIKAHHA JJeMEHTOB  Apyr K
npyry (B ysnax) M yYHTHIBAIOTCS B BHAE CYMMApPHBLIX KOHEYHBLIX HCKa-
xenu#t yrnoe Y,  Mexay snementramu, BenuuuHbl 9TMX YC/OBHBIX
aepopMaunil HazHaA4valoTCss B COOTBETCTBHH C AMarpaMmMamMu, INpHBeNeH=-
HhIMA Ha pUCYHKax 1 u 2

Puc.3. PacuyeTnas cxeMma peryngpHoit xeneaobeTOHHO! paMbl C moaaT-—
NMUBBIMM CBA3SMH 3JIEMEHTOB U y3NOB (YCJ/IOBHO NOKaaaHbl CRA3H, A4
KOTOpbLIX BBOOMTCS HeNMHeHHaa amarpamma M - LP“ )

2.2. PacuyeTr paMbl NpOM3BOAHTCH C HCHNOJL30BAHHEM MeTona IO--
cneaoBaTe/IbHBIX HarpyxXeHui [2] . Ha kKaxpnoMm aTane pacCuUHTHIBAETCSH
yIIpyras CHCTeMa, OS KOTOPOH! U3BECTHbI XECTKOCTH djementon®) u
COOTHOLIEHUA MeXAYy TIOPH3OHTANBbHBIMH HarpyskKkami, [lo pesynsTaram
pacyera onpenendercs Harpys3kKka, IIpd KOTOPOH H3MEHSIeTCd MXeCTKOCThb
OQHOIO H/IM HECKOJ/IbKHMX 3JIeMEHTOB M COOTBETCTRYKINEEe 3TOH Harpys-
Ke CcMeuieHie BepXa paMbl.

Chenymolgil aTaln pacyeTa BLINOJNHAETCH NOoC/ie USMEHEHHd XKeCT-
KOCTH 3J/ieMeHTOB. X&CTKOCTh H3MeHdeTCs CTYIeHYaTo, C  3adaHHBIM
“maromM”, To4yHOCTE pacyera 34BHCHT OT BEJHYHAHBI MMO3TAMHOIO H3ME=—

HeHust XecTxocTH (oT BemuuyuHel "iara” ).
2.3. PacueThl, BBINOJIHeHHBIE O yYKal3aHHOR MeTOoOAHKe, INoKalbBa-

IOT, YTO NPHRATHIE yNpouwalollie NMPeaAnoChUIKM NO3BOMSIOT C  AOCTATOY-
HOH TOYHOCTBLIO ONMHCATHL NOBe[eHHe 3[aHUd NMpPH YBEe/MYEHHH  IOPH30H-
TalbHO! HarpyakH. [locraroyHasd TOYHOCTB pacyeTa AOCTHraercd  IpH
H3MEHEeHHH XEeCTKOCTH 3JIeMeHTOB Ha KaxaoM aTane He 6ojiee yemM Ha
30%.

2,4, [lna pacyeTa ynpyro#l cuHcTeMEBl Uenecoo6pasHO  HCNOIL30-
BATh MeTo[d nepeMenieHu#t, AJNIOpUTM pacyera pealli3yeTcd B I1po—

»
) 3nech noa XKECTKOCTHIO 3JIeMEHTa NPHHATO OTHOUIeHHe YCHIME K Ae-—

dopmaumnn (cM.puc.2).



rpammax "Yaen” [ 21 u "NMapyc” [7] nna 3BM ” Munck-22”,

3. KoHcTpykTHBHBLIE TpeCoBaHHud

3.1. CellcMOCTOHKOCTL KapkacHOro sgaHud obecreyuBaeTcd  Bbl-
noinenneM tpebopanunit CHull [1] M APYIMX HOPMATUBHBIX OOKYMEHTOB
0 CefCMOCTONKOMY CTpPOMTeNLCTBy. llonyckaeTcd EBBLOIONHATL IpPOEKTU-
pOBaHHE C YyYeTOM peallbHbIX CeACMHYECKHUX BOIAECUCTBUH H HeJHUHEHHOH
paboTel MaTepHalioB M KOHCTDYKIHHA,

3.2. Ocoboe BHHMaHHE HeOOXOAMMO yoensaTh NPOEKTHPOBAHHIO y3-
JIOP KapKaca H OINOPHBLIX YYACTKOB CTOEK H pHreneif, INPOYHOCTL H
ECTKOCTb KOTOPHIX B pelamuei CTENeHH onpeaensgior NPOYHOCTL M
XEeCTKOCTh BC€H CHCTEMBI,

3.3. [lpa KOHCTpPYHpPOBAHHM 3/N1eMEHTOB cllefAyeT NpeayCMaTpPHBATL
BO3MOXHOCTE HX IIJIaCTHYECKOIO paapyuieHus (no pactaHyToit apmatry-
pe) ¥ HCKIO4aTh ONMACHOCTBL XPYNKOIO paspylieHHa (IO cxKaToi 30He
GeToHa MM OT cpe3aa ). [lna 3TOro KoiIM4YecTBO pPacTAHYTOH apMaTyphbl
cileayer nNpuHEMaTk He 6Gonee 1,5% nnomann ceuenusa 6GeroHa.

PaMHple yanbl pexoMeHaoyeTCHd NpPOeKTHpOoBaTk TaKHM O00pa3oM,uTo-
Obl BBOIOJIHAJIOCE YCJIOBHE '-Pm /‘-Pﬁ)lO. Tonrko B 3TOM ciydae, Kak npa-—
BUJIO, obecneuupalTca OaronpudTHbie YCJ/IOBHS NJIACTHYECKOro aedop-
MHpPOBAHHA BCell KOHCTPYKTHBHOM CHCTEeMnl, T,e€. ‘fml'ﬂ,a} 4 [2,3,6] .

3.4. lleHTpanbHyioc 30HY yana chenyeT apMHpOBaAThH IOPH3OHTAIbL—
HbBIMH CeTKaMH, KOTOphbie pPeKOMeHAYeTCH NpHBapubBaTh K NIPOAOJILHON
apMmatype. LlenecoobpasHa Takxe yCcTaHOBKa IO BSEﬁ HINPMHE 30HBI y3—
jla CTepXHell, HaKIOHEeHHBbIX noa yrviomMm 45 u 135 u nomxHepiM  oOpa-
30M 3aaHKepeHHBIX., PekoMenavemsle cnocoObl apMHpPOPAHHA y3ia IIpH-
BeleHbl Ha puc.4.

3.5. lIpoponeHyio paboyyw apMaTypy ciedyeT BBHIOAHATL H3 CTa-
i knacca A-I+A=111 nmamerpoM He Oonee 32 MM,

3.6. Kapkac pexomMeHayeTcd BLIIOJHATL H3 KepaM3HTOOeTOHa mMap-—
KM He HHXe “200% KepaM3unTo6eTOH OO/KeH O6bITh IJIOTHOH CTPYKTYDHI,
OOHOPOOHBIM H COOTBETCTBOBATHL TpPeOOBAHHAM, NpeabaB/IieMbiM K KOH-
CTPYKTHBHOMY OeToOHY.

g yMenplieHuss ycaoodHbIX pedopmMauuit cieayer IIPHMEeHSTH
XecTkue OeTOHHBIE CMECH, B KOTOPLIX B KAYeCTBE€ MEJKOI0 3Aalo/lHH -
TeNnss HCIONB3yeTCd INJOTHBIA I1eCOK.

38.7. Ina 3aMOHOJHYUBAHHA CTHIKOB COOPHBIX 2JEMEHTOB PEKOMEH-
Ayercd INPHMEHSTh THXelbllI OeTOH IIPOYHOESTHLIO HA CTYIIEeHb BhliLe
IIPOYHOCTH OeToHa COoeNHHAEeMBIX KOHCTPYKUM.



Puc.4. CxeMbl apMHpOBaAHHS pPaMHBIX Y3JIOB:
a - y3 €]l KapKkaca H3 KepaM3HTOOeTOHa, MCHBLITAHHbIN Ha BHOpAIHOHHOMN
MaluHe; O - yzen, npuBeneHdvit B { 6 ]

(I

3.8. [lnomanes pacyeTHOH apMaTypbsl CeTOK 30HBI y3Ja cneayer
npuHUMaTek ¢ koabdduuueatoMm 1,1, Tak Kkak npodyHoCcTh KepamMauTuberoHa
Ha pacTshkeHHe MeHblle,4yeM Tsaxenoro 6erToHa.

JUTEPATYPA

1. CHull 1{-A.12-69, CrpoutenscTBO B ceficmMuyeckux  pafloHax.
Hopmel npoexTupoeanus., M,; 1970 r.

2. PexoMeHaauuu no pacyeTy NPOYHOCTH H XKECTKOCTH XKeleaobe-
TOHHBIX paM C HeNuHeHHbIMH AMarpaMmMamMu OebopMHpOBAHHMA Y3/OB H
3/IEMEHTOB Ha TOPHM3OHTAallbHble Harpyaku, — M,: [THUNSII xxumama,
1976,

8, Wlanupo I.A,, 3axapor B.®$., Oranans A A,,dPpalinT
M, A, O nNpoYHOCTH U XKECTKOCTH 2DJ/IEMEHTOB XeneaoO0eTOHHBIX paM, B
kH.: Uccnepopanune paboTel KOHCTPYKIME Xuneix apnanu#t,— M,: HHUUIII
Kunnma, 1974,

4, Qpnuxmald JL A, OdbexTHBHOCTE nNpuMeHeHHsS XepaM3nTobe-—
TOHA B HEeCYIIHX Kapkacax ceicmocrtoilxocTH 3panuii, B kxH,: Ilporpec-
CHBHbBIC NMPOEKTHBIE pElleHust 30aHMH M COOPYXEHHH aAnd celcMUYecKHX
pafiosoB Ha 1971-75 rr., - ®pyuze: 1971,

5. QpnuxmMman JL A, OnbiT npoekTHpoBaHUd ceiicMoCTORKOIO
I'paXXJaHCKOIO 3/1aHH$l C KapkacoM M3 KepamMautoberoHa,- B kH,: Pabo-

8



Ta KOHCTPYKUHH XHIIbBIX 30aHMH H3 KpPYNHOpPA3MEepHbIX 3JIeMEHTOB.— M.,
HHUUSIT xunmma, 1977.
8. Park R,, Payloy T, Reinforced Concrete

Structures, Wilay, New~Work, 1975,
7. PexoMennaumn no pacueTy KpynHonaHelbHbIX 34aHKMi C yueTOM
HenMyHeRHO! pabGoThl KoncTpykum# - M,, HHUUIIT xunuma, 1978,

COOEPXAHUWE
Crp.
1, OOLME TOTOMEHYST ¢ocevoscsssesosscosssccsscsssosssssossssossss O

2. PacuerBasa mopenb 34aHHS Al NOCTPOEHHS 3ABHCHMOCTH 0," a
NpH CTATHYECKOM BO3AeHCTBHUM TINOPHIOHTAJILHBIX HAI'PDY3O0K 4 ¢

3, KOHCTPYKTHBHEIE TPEOOBAHHES .eesssvcvcvceosssccscasoscne se [

nHTepaTym L BN BE BN N N B N BN OB OBY RN BN BE BN BN BN NN BN ORE BN RN BN BN B BN BN OB NN BN BN NN BN BR BN BN BN NN BN BECBE NN BN N N BB



Pepaxrop P.M./lio6una
Texunyecxuit pepgaxrop JI.A.XapuToHOBa

J1. 94932 Tloamucano x newatu 15/Y1-1979 r, dopmar 70x90/16

Odc., 70 rp, UWxonwnseii n/x Ilew.nn. 0,5 Yumnan.n., 0,0
Uan. zak. Ne 14  Tun. zak. Ne 303  Tupax 300 sk3. llewa 10 k.

Poranpuur OMII LHHHMHU3IIT xummua
127434, Mockea, [IMutporckoe mocce, 9, kxopn, b
T. 216-41-20



