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NPENUCJIOBHUE

[Tocobue COACPKHUT HOJNOKEHUA 110  HPOCKTUPO-
BaHUIO OCTOHHBLIX M KejIe30DETOHHLIX KOHCTPYKIMA
NPOMBIIUIEHHBIX W TPAXKIAHCKHMX 3/1aHMH B COOPYKEHUH
M3 TAXKCHBIX M JICKUX OEeTOHOB, BbIIONHACMbBIX O¢7
MpeBAPATCIIBHOIO HANPAXKEKMHA apMATYPDl.

B ITocobun npusepenv tpeGosanns CHull 2.03 .01-84
K NPOEKTHPOBAHMK YHOMAHYTBLIX OCTOHHBIX H Kelie-
300€TOHHBIX KOHCTPYKIIMH; NOJIOKEHHH, UETAIUIUPYI0-
mue 3rn TpeboBanua; NpubIIMACHIbIE CHOCODBI pacue-
T4, & TAKXe JIONOJIHKUTEIILHLIE PEKOMEHUANMN, 1HEOBXO0-
JIMMbIE I HpOcKTHpoBaHuA.  Homepa nyHkToB,
rabnny, v npunoxennid CHull 2.03.01-84 ykasann B
cKOOKax.

B xkaxqom pasnene llocobns nannl 1ipumepnl pac-
yeTa NIEMCHTOB HanbDOJIEE€ TUIMUHLIX CIIYY4eB, BCTPE-
YAKUIAXCH B NPAKTHKE HPOEK TUPOBAHNA .

Marteprainl  JUIH  LIPOCKTAPOBAINA  PEUKO  BCTPE-
QAKIHUXCH HEHANPATIAEMLIX KOHCTPYKNMA (Haupumep,
JIAHHDIE JUIA  ApMATYPLl, YHPOYHEHHOH BLITHKKOH,
pacueT IIEMEHTUB ¢ apMarypoll kKiaccos A-1V, A-V u
A-VI, uMmeomed yCIOBHBIR HPEUEH TEKYUYCCTH, pacyeT
NICMEHTOB Ha BBIHOCHIHMBOCTL M T. H.)} B HAaCTOHIICE
llocobue He primwouenn:, a apupelieunl B ,llocobuun 1o
NPOCKTUPOBAHNIO [IPLUBAPATEILIO HAIPHIKEHHBIX HKE-
J1€300€TOHNLIX KOHCTPYKIIMHA M3 THXEIBLIX H JIEIKHX
Oeronos” (M, IIUTH Toccrpon CCCP, 1986) .

B llocoBun e npuseiennl 0COBEHHOCTH HPOSKTHPO-
BaHUA KOHCIPYKIMH CTaTHYSCKH HEOUPEICIIMMBIX H
COOPHO-MONOJIMTHLIX, ¢ XKECTKOR apMaTypoOr, a THKKE
HEKOTOpLIX coopyxenud (1py6, cuiocos n ap.),
B 4ACTHOCTM HE PacCMOTpelbl BONPOCH, CBA3auMbLIe
OUPEUCIICHHEM YCWIMH B JTUX KOHCTPYKIMAX. JF1n
BOMPOCHL OocBellawics B coorsercrayoumx Hocobunx
n PexomMenranuax.

Envimusl  u3HYECKHX  BeinuuMn, HpUBCHCHHLIC B
Hocobun, coorsercrsywr llepeunio  epmunn usu-
YECKHMX BEJINUMH, HOMWICKANNX HPUMEHCHUIO B CIPOM-
reascrse’. Hpy 5T0M CHILL BLIPDAXAOTCH B HLIOTOHAX
(H) mwiu B xonewronax (k) ; jmueinvie pasmepn

B MM (B OCHOBHOM Uil CeYcHHil NIEMEHTOB) My
B M (WA NEMCHTOB MM HX YYACTKOB) ; HAUPAKCHUAN,
COPOTUBIICHAA, MOJNYIHM YUPYIOCIH — B MEIallacKy-

ax (Mlla); pacupejenentple HArpy3KyM U yCHIIMA —
B xH/m wm H/mm. Tlockoinky | MIIa =1 H/mm?,
HpH HMCUOJL3OBAHMKH B lpuMepax pacdeta QOpMYyll,
BYJIOYAlONMX Bejmunbbl 8 Mlla (Hanpsoxenns, conpo-
THMBJICHUA M T. I1.), OCTaJibHble BEJIMUMHBL [IPUBOOATCA
Tonbko B H u MM (Mm?) .

B rabaunax HopMaruBHbIC N PACYETHbIC CONPOTUB-
JICHN KU MOAYIIN YIIPDYTOoCTH MATCpUaJIOB IIpUBEIICHLI B
MlIla u B xr¢/cm®.

B 1locoonmn ucnonpisosann 6yxkpendbie 0603HaYCHUA
M uHjeKcbl K Hum B coorpercrsun ¢ CT CIOB 1565--79.
OcrosHbie DyKBeHubie 0003HaYCHNA HPUMEHHAEMDBIX BE-
JiMuMH npusejickn B npuwl. S. HockoibKy 1A HHIEK-
COB MCHOJIL3YIOTCA TOJILKO OyKBbl JIATHHCKOro anda-
BUT4, COOTBCTCTBYIOLLME ITUM MHUCKCAM NMOACHAIOLIME
CJIOBAa HPUHATLI HE PYCCKME, 4, KaK IIPABMJIO, aHIJIMH-
cxue. B ¢Ba3K ¢ 314M B lipuil. 5 IPUBEUEHbI TAKXE BCE
HPUMEHEHHLIC MHUEKCLI U COOTBETCTBYIOLIME MM PYC-
CKME HOACHAIONIME ClIoBa.

[locoBne paspaborano HHNWnpom3panui
Foccrpoa CCCP (mmxencpu b.@. Bacuaves, H.K. Hu-
wurun, A.1° Kopoabkosd; xang,. texd. Bayk JLJIL Jle-
motw) m HAUKDL Foccrpon CCCP (poxkropa TexH.
HayK IA.A. I?i()ii()(fﬁ], 011 I'viyya, A.C. 3aaecos; xaH-
augatsl rexd. Hayk FA. Yucraxos, JLK. Pyaas,
HM Myaun, JILH. 3aiiyes, B.B. Quceaposckudl,
H.I" Marxos, HH. Karun, A.M. ®puoman, H.A. Kop-
nes, 1A Kysmuy) ¢ yaacimem HWIT @XMM u TII
I'inasmocupomerpoitMatepunanos  (O-p  TexH. Hayk
C . Hebraun, xaMnpars TexH. Hayk | 31 Pary|,
AM Hrobcon; wax. E.3. Epmanox), KTh Mocopr-
crpoAMarepuanos  (Kawy. rexn. Hayxk B.C. Uykuwn;
nxeneput BJL Alisuncon, E.M. Tpasxkun, b.H. Qenvy-
many , HUCHU Muupysa YCCP (a-p texd. nayx B.M. ba-
rawos ), nippocrpommaina Muncrpoigopmaina CCCP
(nuxenepmt JLA. Boaxos, M A. Conomosud, T 3a-
neascrxan) m HIHANOH xununnga L'ocerpon CCCP (xanp,
rexy. Mayx H.C. Crponeun: nuwx. E.M. Cypmanudse) .

Or3biBbE M 3@8MCHdHHAHA  HPOCHMM  HPUCLUIATL 11O
AUPCCAM:
127238, Mockea, tmurposckoe wocce, 40,
HHHHnpomsOunulii; _
109389, Mockea, 2-4 Mucruryrcekan, 6, HHHUXD.



1. OBIIME PEKOMEHIIALIWH

OCHOBHBIE NMOJIOKEHHA

1.1. Pexomennamuu Hacrosiero Iloco6us pacripo-
CTPaHAIOTCA Ha NMPOEKTHPOBAHHE OCTOHHBIX H JKerne30-
GeTOHHBIX KOHCTPYKLUHi, BBINOJIHAEMBIX De3 npe/Ba-
PHTENBHOTO HallpsDKEHHUA apMAaTyphl H3 TAXKENOT0, Mel-
KO3epHHCTOrO M JIETKOTO OETOHOB M 3KCIUyaTHpye-
MbIX MpH CHCTeMaTHYeCKOM BO3JEHCTBHH TeMNEpPaTyp

te suiie 50 °C u He Huxe MuHyc 70 °C.

Npumeuanusa:l. Pexomenpauuu IlocoGus me pacnpo-
CTpaHSIOTCA Ha NPOeKTHpPOBaHHe OeTOHHBIX H XeMe300eToH-
HbIX KOHCTPYKIMH I'MAPOTEXHHYECKHX COOpYXKeHHH, MOCTOB,
TpaHCIOPTHBIX TOHHeEJeH, TpyO MOA HACHINIAMH, NOKPHITHA

apTOMOOHITBLHBIX HOPOT H a3pOApOMOB.
2. TepMuHb! ,,6eTOHEI TAXenble', ,,6€TOHBI MeEIKO3epPHHC-
Thie” U ,,0eTOHBLI JIeTKHE NPHMEHAITCA B COOTBETCTBUH C

T'OCT 25192-82.

Jlerkue 6eroHpl MOTYT OBITH NIIOTHOH H NOpPH3OBAHHOH
CTPYKTYD, o3roMy B Ilocobuu 1nd KpaTKOCTH HCNONB3YIOTCH
TepMHHBI ,,JlerKult OeTOH” — A O603HAaYeHHA NerkKHX HeTo-
HOB IUIOTHOH CTPYKTYpBHI H ,,TIOPH30BaHHEIH BeToH™” — nns obo-
3HAYCHHA JIETKHX GETOHOB IIOPH3OBAHHOM CTPYKTYpPRI C MeX-
3epHOBRIMH IIyCTOTaMH B YIUIOTHEHHOH OeToHHOH cMecH
ceolitie 6 %.

1.2. Bupg nerkux ¥ nopu30BaHHBIX DETOHOB, a TaKXe
obracTp X NpHMeHeHUs IIpHBENieHRI B ITPHIL. |,

1.3. beroHHbie M Xene3006eTOHHBbIE KOHCTPYKIHH
30aHUH M COOPYXKeHMH, NpedHasHaycHHbIe 1A paboOThI
B YCJIOBMAX arpecCHBHOHM cpeanl M NOBBILICHHOH BIAX-
HOCTH, peKOMeHIYeTCsl NMPOEeKTUPOBAaTh C yJeTOM Tpe-
6osanni CHull 2.03.11-85.

1.4 (1.4). 3neMeHTBI COOPHBIX KOHCTPYKIMH OJIXK-
Hbl OTBEYaTh YCIOBHAM MEXaHHU3HPOBAHHOro H3rOTOB-
NIeHUA Ha CIeHMaTU3HpPOBAHHBIX NPpENIPHATHAX.

llenecooOpa3HO YKpPYNHATL 3NeMEHTHI COOPHBIX
KOHCTPYKIMH, HACKOJIbKO 3T0 IMO3BONIANT TIpy30-
IO €MHOCTb MOHTRXHBIX MEXaHH3MOB, YCITIOBHSA M3r0-
TOBJICHUA U TPAHCIIOPTHPOBAHHA.

1.5 (1.5). InAa MOHONMTHBIX KOHCTPYKIMii ClleiyeT
NpeyCMaTpUBaTh YHHPHUIMPOBaHHbIE pa3Mepel, 103BO-
NAuMe NPHUMEHATh HHBEHTapHYI0 onany6ky, a Takxke
YKpyIHeHHble NPOCTPAaHCTBEHHbIE apMaTypHble Kap-
KacChl.

1.6 (1.6). B cGopHbIX KOHCTPYKUHAX 0coB60e BHH-
MaHWe IOO/DKHO ObITh 06pallleHO Ha MpOYHOCTh M J0MN-
TOBEYHOCTh COeIHHEHMA.

KoHCTpYKIMH y3710B M COeMHEHMH 3JIeMeHTOB
NOJKHBI 00eclieynBarh ¢ TMOMOINBIO PA3NHYHBIX KOH-
CTPYKTHBHBIX M  TEXHOJIOTHUYECKHUX MEPONPUATHI
Halle>xxHylo Ilepenavy YCHIMH, NPOYHOCTh CaMHX 3Ie-
MEHTOB B 30He CThIKA, a TaKXXe CBA3b NOMOJIHHTEIILHO
YI105)KEHHOTO 6eTOHA B CYbIKe C 6eTOHOM KOHCTPYKIIHH.

1.7 (1.7). BeToHHbBIE 37TeMEHTHI NPUMEHATCH !

a) MpeMMYLIeCTBEHHO B KOHCTPYKIMAX, paboramn-
IMX Ha CXaTde MpH MAaIbIX SKCUERTPUCHTETAX
NpOAOJILHOM CHIIBI, He NPEBBIIIAIOIMX 3HaYeHWH, YKa-
3aHHBIX B II. 3.4;

6) B OTOENBHBIX CIIYYaAX B KOHCTPYKIMAX, paBoTalo-
IMX Ha CcXaTHe C OGONBIUMMH 3KCIEHTPUCHTETAMH,
a TaKXe B M3rnbaeMbIX KOHCTPYKIMSAX, KOTZia HX pas-
pYILeHHe He IpeAcTaBisel HENoCpedCTBEHHOH Orac-
HOCTH I XH3HHU JIIO[IEH ¥ COXPaHHOCTH 000OpyHIoBa-
HUA (3JIEMEHTBI, JIeXalllieé Ha CIDIOIIHOM OCHOBaHHWH,

| Op.).
4

Mpumeuanue. KoHCTpyKimH paccCMaFpHBAaOTCA Kak
feTOHHEIE, CTH MX NPOYHOCTh B CTaIMHM 3KCIUTyaTaluu obec-
neyMBaeTcq paHUM GeToHOM.

1.8 (1.8). PacueTHas INMHAA TeMHEpaTypa
HApYXHOTQ BO3AYXA NPHHMMAETCA KaK CpelHAA TeM-
nepaTypa Boggyxa Haubornee XOJIOJHOH NATHOHEBKH B
3aBACUMOCTH OT paHOHa CTPOHMTEIbCTBA COIJIACHO
CHuIl 2.01.01-82. PacuerHble TeXHOJIOTHYECKHE TEM-
neparyphl yCT3H3B/IMBAIOTCH 33JAHMEM Ha IPOEKTHPO-
BAHHOC.

BnaxHocth BO34yXa OKpYXKAIOIIEH cpedbl onpene-
JIARTCA KAaK cpedHAA OTHOCUTENIBHAA BJIAXKHOCTDh HAapyX-
HOro BO3[yXa HauboJee XapKoro Mecsia B 3aBHCH-
MOCTH  OT  padieHa  CTPOHMTENIbCTBA  COIJIACHO
CHull 2.01.01-82 wiv Kak OTHOCHTEJIbHAasL BJIAXHOCTb
BHYTPeHHEero BO3/yXa NOMEIICHHH OTaIlIHBaeMbIX 3/1a-
HUH.

1.9. YucnenHnie 3HaUeHHMA HpHMBEOEHHBIX B HacTod-
wem Iloco6uu pacdeTHHIX XapaKTePHCTHK OeTOHA H
apMaTyphl, NpeesibHO JONMYCTHMBIX BEJIMYMH IHMPHHDI
PACKPbITHSA TPEUIHH H NPOTHOOB NMPHMEHAIOTCS TOJIBKO
p¥  NIPOEKTHPOBAHUH. g OlieHKH KayecTB3 KOH-
CTPYKIHMH crieflyeT pyKOBOJICTBOBAaTbCA TpeOOBAHHAMYU
COOTBETCTBYHIUMX FOCYAApCTBEHHBIX CTaHIApTOB K
TOXHHHECKHX YCIIOBHH.

OCHOBHBLIE PACYETHWIE TPEBOBAHHUA

1.10 (1.10). Betonnbie u Xene300eTOHHbIE KOH-
CTPYKIHH JOJDKHBI YIOOBJIETBOPATh TpeOOBaHWAM pac-
YeTa NO Hecymed cnocpfHacTH (IIpedeNnibHpie COCTOA-
HHA NEpBOH TPYHHbl) H MO HPUrOGHOCTH K HOPMAIb-
HOW IKchypyaTaumMu (TpefienpHble COCTOSHMA BTOPOH
FPYIIIRI) -

a) Pacuer no nppedenbHbiM COCTORHUAM NeEPEQ
2pynnit DOJIKEH obecneuuBaTh KOHCTPYKIMH OT:

XPYTIKOro, BA3KOIC HJIM HHOTO XapakKTepa paspy-
IeHHA (pacyeT IO MIPOYHOCTH C y4eTOM B HeoGXomu-
MBIX CNyYasfX nporuba KOHCTPYKUMH Nepel pa3pyiiie-
HHEM) ;

MOTEpH YCTORMMBOCTH (OpPMBI KOHCTPYKLMH HIH
ee NOJJOXKEHHA ;

YCTANIOCTHOrQ p33pylieHHA (pacueT Ha BBIHOCHAY-
BOCTb KOHCTPYKUHMH, HAXOAAUMXCA HOJ BO3[eHCTBHEM
MHOFOKPAaTHO NOBTOPANOIIEHCH HArpy3ku — IOJABHXK-
HOW HNTY MyNbCHpYIOIEH) ;

pa3pyuleHns Hoj COBMECTHBIM BO3OEHCTBHEM CWIQ-
BBIX (GAKTOPOB H HeHNaroNpHATHLIX BIHAHHH BHEIHEH
cpeabl (NMEpHOOMYECKOTO HJIM NIOCTOSHHOrO BO3[eH-
CTBHA arpecCHBHON cpedpl, [ACHCTBHE NOAEpeMEHHOra
38MOPKUBAHKA ¥ OTTAHBAHHA H T. 11.).

6) Pacyer no npeoenbibiM COCTOAHYRM BTOPOU
epynnbl JONXKeH ofecreyuBaTh KOHCTPYKIIMA OT:

YPE3MEPHOTO PACKPHITHA TPEIMH (pacHeT 1O pac-
KPBITHIO TPELHH) ;

YpeIMEpHbIX INepeMelieHHH — MNporuBoB, YIJIOR
nepexoca ¥ NoBopnTa, Konebanuid (pacyer mo nedop-
MalHAM) .

Pacuer GeTOHHBIX KOHCTPYKIMH NO IpeAETIBHBIM CQ-
CTOAHMAM BTOPOH Ipymmbi, a TaAKXKe H3 BBIHOCIIMBOCT
MOXeT He NIPOH3IBOMUTHCS.

[IpuMmevanug: 1 PacueT Ha HelicTBHe MHOroKpaTHQ
NOBTOPAIOIIEACS HAIPY3KH, B TOM YHCIIe Ha BLIHOCHHBOCTB,
BBINOJTHACTCA B COOTBETICTBMH C peKOMEHAalMAMH ,,Ilocobus



[I0 NPOEKTHPOBAHMIO IPENBAPDHTEIILHO HanpskeHHEIX HKeiies
306€TOHHBIX KOHCTPYKIMH M3 Takembix u nerxux Setoron’
(M., BUTII Tocctposa CCCP, 1986).

2. PacueTbl Ha ycTOHUMBOCTD (GOpMBI HITH HOTIOKCHNA ROHS
CTPYKIIHH, a TAKXKE Ha COBMECTHOE BO3[cHCTBHE CHIIOBHIX (hak-
TOPOB M HeONaronpusATHLIX BIMAHMK BHeilHe# Cpepn! BBINOJN-

HAIOTCA IO COOTBETCTBYIOILIMM HOPMAaTHBHBIM JOKYMEHTaM HITH
IlocoOusM.

1.11 (1.11). Pacuer no mpedenbHbIM COCTOAHHAM
KOHCTPYKHHH B LEJIOM, a TaK)XXe OTAEJIbHbIX ee 31eMeH-
TOB HOJIXKEH, KaK NpaBHIO, NPOU3BOAMTECA IJIA BCeX
CTAHH — H3TOTOBJIEHHS, TPaHCIOPTHPOBAHHMA, BO3BE-
ACHHA H 3KCIUTyaTallMHM, NpH 3TOM pacueTHple CXéMbi
AOJIJKHBI OTBE€YaTh HPHHATBHIM KOHCTPYKTHBHBIM peliie-
HUAM.

1.12 (1.12). 3nauenna Harpy3ok H Bo3neicinuit,
KO (PUIMEHTOB HAJIeXHOCTH N0 Harpyske ¥y, K03
(GHUMEHTOB coveTaHWi, a TaKXe MOMAP33IeNIeHHE His
FPy30K Ha TIIOCTOAHHBIE H BpeMEHHbIC IOJDKHBI
IIpHHHMATBCA B COOTBETCIBHM ¢ TpeOOBaHUsMM
CHullI 2.01.07-85.

3HauYeHUA Harpy3oK Heo6XOOMMO YMHOXXaTb Ha
KO3(pPHUMEHTHI HALeXHOCTH MO Ha3HAYeHHIO, IIPHHH-
MaeMble corjlacHo ,JIpaBuiiamM yueld CTEIeHM OTBeT-
CTBEHHOCTH 3[JaHMM M COOpPYXEHHH NpH NPOEKTHpPOBA-
HHH KOHCTpYKIMi™ , yTBepxaeHHbmM I'occtpoem CCCP.

Harpysxm, ywTbiBaeMble NpH pacuere MO Npefeiib:
HLIM COCTOSIHMAM BTOPOH Tpymnbl (IKCIUIyaTalMoH-
Hble), CIeAyeT NpPHHMMATh coryiacHo mm. 1.15 u 1.17.
[Ipn 3TOM K HyMTE/IBHBIM HArPY3KaM OTHOCHTCH TaKXKe
YacThb IMOJIHOIO 3HaYeHHMA KPATKOBpPEeMEHHBIX Harpy-
30K, oroBopenHpix B CHuIl 2.01.07-85, a BBOIMMYIWO
B pacyeT KpaTKOBPEMEHHYIO Harpy3Ky CileyeT IpHHH-

MaTh YMEHBIUCHHOM Ha BeNHUYMHY, YYTCHHYI0O B [IJIH-
TeJIBHOH Harpyske (HanpHMep, eClTH CHEToBas Harpys-

ka s III paitona cocrasnser s = 1000 H/m?, 10 cHe-
roBasdA [JIMTEeNIbHa#A Harpy3ka Oyner paBHa s=0,3 x
X 1000 =300 H/m?, a cHeroBas KpaTKOBpeMeHHas
Harpyska — s = 1000 — 300 = 700 H/m?).

KoadpduimenTs covetaHuit OTHOCATCA K INOJTHOMY
3HaYCHHI0 KPaTKOBPEMEHHbBIX Harpy3oK.

Ina He 3aumMieHHBIX OT COJIHEUHOH pajHalMH KOH-
CTPYKUHH, NpegHa3Hau¢HHBIX 1A paboThl B KIIHMA-
THYeCKOM InonpaioHe IVA cornacHo CHuII 2.01.01-82,
IpH pacyeTe MOOMKHBI YUMTBHIBATHCA TeMIepaTypHbie
KIIKMaTHYeCKHE BO3CHCTBHA.

1.13 (1.13). Ipu pacuere 371eMEHTOB COOPHBIX KOH-
CTpyKIIMH Ha BO3[EHCTBHE YCHIIHH, BOSHHKAIOLMX MpH
HX nogbeMe, TpaHCIIOPTHPOBAaHMHM U MOHTaXe, Harpys-
Ky OT BeécCa 3JIeMeHTa CJleyeT BBOOUTD ¢ KO3ddHumeH-
TOM AMHAMHYHOCTH, PABHBIM

IpH TPaHCHOPTHPOBAHMH . . . . . . . 1,60
y» TIOHBEME X MOHTaXE . ... .. . 1,40

B atoM cityvae ciienyer yuMThIBaTh Takke ko3 du-
LMEHT HaJIe>KHOCTH 110 Harpyske.

1.14 (1.15). Ycuwinsa B CTaTMUECKH HeoNpeneidMbIX
Xene300eTOHHBIX KOHCTPYKUMAX OT HArpy30K H BHIHY-
)KOEHHBIX IepeMelIecHHH (BCIEACTBHE HM3MEHCHMA
TeMIepaTypbl, BJIAKHOCTH O€TOHa, CMELIEHUs OIop
H T.I), a TaKXe YCWIHA B CTaTHYECKH OllpeelTHMBIX
KOHCTPYKIMAX TpH pacueTe uX No paedopmupoBaH-
HOM CXeMe cieflyeT, KaK IIpaBHiIO, ONpPEHeNnATh C yde-
TOM Heynpyrux pedopMauui OeTOHa M apMaTyphl H
HaJINYMA TPELUHH.

/U1 KOHCTpYKUMH, METOOUMKA pacyeTa KOTOPBIX C

'CmM.: Bronnerens CTPOHTEJIBHON TeXxHHUKH, 1981, N2 7.

y46TOM HeynpyruX CBOHCTB >ene3o06eToHa He pas-
pabotiHe, 4 TAKXKe IS MPOMEXYTOUHBIX CTalHH pac-
#8Td ¢ YyueTOM MEyIPYTHX CBOMCTB Xele300eToHa ycu-
Jikg B CTartHdeCKH HEONpedeIMMbIX KOHCTPYKIUMAX
gonyckaercs oitpefiesiftts B NPEANONONEHHH UX TMHEH-
HOH YIPYTOCTH.

1.15 (1.16). lllupuHa HenpOJOIKHUTENBHOIO H IPO-
OOJDKUTENHHOTO PaCKpbITUA TPCLUIMH i 3JICMEHTOB,
IKCIUIYaTHPYEMbBIX B YCIOBUAX HearpeCCHBHOH Cpefipl,
He [OJDKHa IpeBHILATH BEJIMYMH, IIpHBEOCHHBIX B

18011, 1.

Js1eMeHTHl, YKa3aHHble B 1103. 1 a Tabn. 1, MOXHO

fipoektHposars 0e3 TpenBapHTENIPHOIO HaIpPSKECHUA
JIMLLD P CieiMaIbHOM 00OCHOBAHHH.

Ta6nuual (1,2)

[IpegensHo folycTMMast 1LH-
pHHA, MM, pacKpPBITHA TPELLMH
Y ériopiin paborst
KOHCTPYRM HPQHOJDKH-
TEJILHOTO @y, | HOTO 4(pe,

1. OnemMenTtnl, POCIHPHHHMAIO-
Me MaBjieHHEe KUnKocTeft

MJTH I'a30B IIpH CCUCHMM

a) NMOJIHOCTHIO PACTAHY- 0,2 0,1
TOM
6) uacTMYHO CXXaToM 0,3 0,2
2. JNéMeiTsl, POCHPHHEMA- 0,3 0,2
IuMe napiacHHe CRINYUYHX TeNn
3. OneMeHTH, 3KCIUTYaTHpYeEs 0,3 0,2

MEIe B I'pYyHTe IIpH nepemMeH-
HOM yYpOBHEe IDYHTOBEIX
BOL

4. Hpoune 3meMeHTb 0,4 0.3

Mpumevanue. llong HeNPOMODKHTEBHLIM PaCKphI-
THEM TpELIMH MOHMMAETCA HX PACKPLITHE NIPH COBMECTHOM JeH-
CTBHM MOCTOSHHLIX, [UTMTENILHLIX ¥ KPATKOBpeMeHHBIX Harpy-
30K, NOfL [IPOXO/DKHTENBHBIM ~ TONBKO NOCTOSHHBIX H [UTHTC/Ib-
uetx Harpysok. IIpr 3TomM Ko3dpHUHEHT HaeXKHOCTH IO Ha-
TpY3Ke NMPUHRMAETCH PABHLIM eIHHMIE.

1.16 (1.19). nx xene306eTOHHBIX C1a60apMHPO-
BaHHBIX IEMEHTOB, XApaKTEepH3YIOLUMXCA TeM, YTO HX
Hecywana cnocobOHOCTh MCUEpNBIBACTCA OHHOBPEMEHHO
¢ oBpasopanueM TpeumH B GeToHe pacTAHYTOH 30HBI,
IVIOLUAAb CeyeHHH NPOMONBHOH PAacTAHYTOH 2pMAaTyphI
IOMXHa GuITh yBeNHYeHa IO CpaBHeHHIO ¢ TpeOyeMOH u3
pacyeTa 10 NpOYHOCTH He MeHee YeM Ha 15 %.

Takoe yBenMYeHMe apMHPOBAHHA PEKOMEHIYETCA
NIPOM3BOIMTH NIPH BBINOJIHEHUH YCIIOBUSA

Mepe =My

rne M,,.— MOMEHT TpeumHooOpasoBaHus, OIpere-
NAEeMBIA COrnacHo 1. 4.2 ¢ 3aMeHOH 3Ha-
YeHUA Rpyy cop HE 1,2Rp ¢ cer;

M, — MOMEHT, COOTBETCTBYIOILMH HCYePIaHHIO
HecyleH CrnocoBHOCTH H OlpeseaeMbIH
cornacho nn. 3.15-3.80; @A BHeEUEH-
TPEHHO CXKATbIX M PacTAHYTHIX JIEMEH-
TOB 3HayeHMA M, onpenensiorca OTHO-
CATENIBHO OCH, MPOXOISANICH Uepe3 Alpo-
BYI0 TOUYKY, Haubonee yaajeHHYI0 OT
PACTAHYTOM 30HBI (CM. 1. 4.2).

JT70 TpeboBaHME MOXET HE PpaclpOCTpaHATHCA Ha
3]IEMEHTDI, JIeXKallKe Ha CIUTOLIHOM OCHOBAHUH.

1.17 (1.20). IIporu6er 3neMeHTOB Xene3006TOHHBIX
KOHCTPYKLMH H€ JOJDKHBI IIPEBBILLATH HpedesIbHO [10-
MIyCTUMBIX 3HAaUY€HUH, YCTAaHABJIMBAaeMbIX C YUETOM Clie-

OYIOLMX TpeOOBAHUA:



a) TexHonornyeckux (ycrnoBusi HOpMAUTBHOH paboOTHI

KPAaHOB, TEXHOJIOTHYECKUX YCTaHOBOK, MAIIVH 1 T. 1) ;
6) KOHCTPYKTMBHBIX (BIMSHHE COCCIHHX OIIEMEH-

TOB, OTpaHUYMBAIOIIMX pedopMalun; HeoOXOMMOCTS

BbIIEPXKMBAHUA 3a[aHHBIX YKIIOHOB H T. mn.) ;
B) acTeTHyeckmx (BlevaTIcHHE 0RO IIPHTOJI-

HOCTH KOHCTPYKUMH) .
3HaueHUA MpeaesbHO [JONYCTUMBIX porubos NpM-

Be/ieHB! B TA0OI. 2.

-, —rm - A—shn - —

IneMeHTh KOHCTpY KLHHA

L

[IpenenmsHo gony-
CTUMBLIC TPOTUOLI

—_—

. —ry,

1. Monkpanosbic 6aKH MPH KpaHaXx:

YHbIX
by 500
I
3NeKTPHUYECKHUX
P 600
2. [lepexpsITHS C NMIIOCKUM NOTONIKOM H 3JI¢-
MEHTHLI MNOKPLITHA (KpomMe yKa3aHHBIX
B NNO3. 4) IpHM ponerax, M: ]
<6
200
6<I <7.,5 Icm
[
1>1,5
250
3. IlepexpriTHa C peGPMCTBIM MOTOJIKOM
M 37IEeMEHTRI JISCTHUIL IpH TpOJIETaX, M : ]
1< 5 |
200
S <I<10 2,5 cm
l
I>10
400
4. JrnieMeHThl TNOKpBITHH  CeJIbCKOXO3sH-
CTBEHHBIX 3HaHHH TIIPOUIBONCTBEHHOTO |
Ha3HAYeHHA NPHU NPOJIeTax, M: | I
I< 6
150
6 <I1<10 4 c™m
!
1>10 —
250
5. HaBecHrie cTeHOBHIe maHe:m (NpH pac-
Yere 43 IUIOCKOCTH) NpH NpoOJieTax, M: I
<6
200
6 <I1<7,5 3 cM
[
I1>15
250

Ob6o3nauenue, npunaroe 6 1aba. 2: | — nponer Ganok uimmM

IUIMT; IJIA KOHCOJIeH NpHHUMaeTCs 3HaueHMe /, paBHOEe YIBOEH-
HOMY BBIJIETY KOHCOJIH.

Pacuer no medopMamusM [OJIKEH [IPOM3BOIUTHCH
IIpY OTrpaHHYeHNM: TEXHOJIOTHYECKHMH HJIM KOHCTPYK-
THBHBIMH TpeGOBAHMsAMU—HA MOEHCTBHE IIOCTOAHHBIX,
IUIMTEJIbHBIX M KPAaTKOBPEMEHHBIX HArpy3ok; 3CTETH-
YeCKMMH TpeOOBaHMAMU — Ha NEHCTBHE NOCTOAHHBIX M
JUIHTeNbHBIX Harpy3oK. IIpu aTom npurumaetcsay /= 1,0.

IIpn meficTBMM NMOCTOAHHBIX, JJIMTENILHBIX U KpaTKO-
BPEMEHHbBIX HArpy30K Nporud 6a1oK WIH IUTMT BO BCeX
clyvyaAx He [o/pkeH npeBbluars 1/150 mnponeta w
1/75 BbUIeTa KOHCOJIH.

3HayeHUA IpedesibHO JOMYCTHMBIX NMPOrub0B MOTYT

ObITh yBeNH4YE€HbI HA BBICOTY CTPOMTENBHOIO IIOIbEMA,
eClTM 3TO He OTrpPaHUUMBAECTCHA TeXHOJIOTMUECKUMH HITH
KOHCTPYKTUBHBIMH TpeDOBaHHAMM.

Ecnu B HuxenexalemM NOMeENIEeHHH ¢ TNajKUuM
MOTOJIKOM MUMEKTCA PACIIONOXeHHbIe NOIepeK nponeTa
IMeMEHTA [ TOCTOAHHBIC NEPEropokKu (He ABIAIIMECH
ONOpPaMK) ¢ PACCTOAHUEM Mexy HMMH [, TO NMporu6
JIEMEHTa B TIpeAeNax pacCTOsHuA [, (OTCUMTHIBAEMbIH
OT JTMHHUM, COe[MHSAI0IIEH BepXHUE TOUKU OCEH Mepero-
pofioK) Moxer 6biTh monymieH 1o 1/200 1, npu s10M

peferbHbIn MpoTUO BCEro 3neMeHTa NOJXKEeH ObITh HE
oonee 1/500 1.

1.18 (1.20). Jlns He CBA3aHHBIX C COCETHUMH IJ€-
MEHTAMH KOHCTPYKUMH IUTUT MEepEeKphITHH, JICCTHHY-
HbIX Mapille#, IWIOIAJOK U T. M. AOJDKHA IPOMU3BOJIUTH-
CA JTONOJIHUTENbHAfl MpOBepKa MO 3bI6KOCTH: 10OABOY-
HbIi TIPOrU6 OT KPATKOBPEMEHHO NNEHCTBYIOLIEH COCpe-
notoueHHon Harpy3ku 1000 H npu Haubonee HeBhITOJI-
HOH CXeMe ee IIPHIIOXKEHWA [OOJDKEeH ObiTh He Oonee
0,7 MM.

1.19 (1.22). PaccTosHus MeXay TeMIlepaTy pHO-yca-
JIOYHBIMH [LIBAMM, KaK IIPaBWIO, [OJDKHbI YCTaHaBJIH-
BaThCA pacueToM. Pacuer monyckaercsi HE IPOU3BO/IMTH,
eclid TPH PACUeTHOW TeMIlepaType Hapy>KHOro BO3/IyXa
muHyc 40 °C ¥ BBIlIIE PaCCTOSTHHE MEXIIY TeMIepaTyp-
HO-yCaJIOYHbIMK IIIBAMH He€ IMpeBbILIACT 3HAYEHWH, ITPH-
BeJIeHHBIX B TaOn. 3. I[N xapKacHbBIX 30aHHH H COOPY-
>KeHHN 0€3 MOCTOBBIX ONOPHBIX KpaHOB IpH HATHYMH
B pacCMaTpHBaeMOM HalpaBiieHUM CBsi3eH ([madparm
KECTKOCTH) 3HaueHHMs, yKa3zaHHble B Tabn. 3, monycka-
eTCsE YMHOXAaTh Ha KO3()PHUIMEHT, pABHBIN:

HO He MeHee eIMHHUIIbI,

rae & ,, — k03 bHUMEHT, IPMHHMAaEMBbIH  paBHbIM
&\, = “_~5_Q___!_9:__5__ [UIA OTaIltHBaeMbIX 342~

AL 10754t te

60

HUR K 0,5, = — U1 HeOTaIUIHBae-

AY
MBIX 3JaHHH M coopyxeHuH (3mecy Af,,,
At , — pacueTHbIe M3MEHEHHA TeMIIEpaTy Pk,
°C, omnpedenseMbie B COOTBETCTBHH CO
CHull 2.01.07-85, € — OTHOCHTENBHOE YI-
JIMHEHHEe TOPHU3OHTAIBHBIX JIJIEMEHTOB OT
BEpPTHKAIbHBIX Harpy3ok. [lomyckaetcs
NpHHUMATh 1A )KeNe300eTOHHBIX  3JIe-

MeHTOB € = 1-10"%, 1mna cTanbHBIX
e=3-10%);
l/h

o ;= (3gech ! — mymHa KONOHHBI MEXIY

9

TOYKAMH 3aKpeIUIeHHA, I — BBICOTa ceye-
HMSA KOJIOHHBI B pacCMarpyBaeMOM HallpaB-
JIEHHH ) |

6, =04+ v,,./100 < 1 (3pmech ¢,,, — BIax-
HOCTh Hapy»XHOro Bo3ayxa, %, B Hanboinee
XKApKHUHA MecAll roga, NpuHHMaeMas B COOT-
setcrBuH co CHulII 2.01.01-82).

[Ipy yuyere koOdbdHLHMEHTa O PACCTOAHHUA MEXIY
TEMIEPATYPHO-YCAOYHBIMM [IIBAMH IOJMXHBI OBITH HE
bonee 150 M s oramwMBaeMsbIX 30aHMH K3 COOPHBIX
KOHCTPYKUMH, 90 M — [UIf OTAIUIMBaeMbIX 3[0AHHH M3
COOpPHO-MOHOJIMTHBRIX H MOHOJHMTHBIX KOHCTPYKLMHH;
IJIsl HEOTaIUIMBAaeMBIX 3JAHMH U COOPYXKEHMH YKa3aH-
Hble 3HAYEHHA ClefyeT YMeHbilIaTh Ha 20 %.



Tabnuma 3 obeclieyeHMA KaveCTBeHHOH 3alIUBKH ILUBOB MeXIy

— _ N — TUTUTAMH ITPOU3BOAUTCA C YUETOM PEKOMEHAIMH :
HanBonsume paccrosHus, M, a) NpU pacyeTe 10 BCEM HpeHesIbHbIM COCTOSHHUAM
MEeX/ly TeMIIepaTypHO-yCalol- NpUHUMAaETCA Cllenyollee pacnpereliecHie Harpy3Kky OT

HEIMH 1IBaMH, IOy CKaeMEle
Il
Ge3 pacueTa, INA KOHCTPY KM, BeCa IIeperopollIoK, pacriONOXXEHHBIX BIOJIb IIPDOJIETA
pPaBHbIX IIO IITMPHHE JUTHT.

HaX OIALINX CA "
! eCIIH Neperoponka pacliojio’keHa B Ipefenax ogHOu

BHYTPH | BHYTPH |Ha OTKPHI-

KoHcTpykuum

IUIMThI, HA 3Ty WInTy nepenaerca 50 % Beca nmeperopod-
OTAILTH- | HCOTAIUIH-| TOM BO3- K4, 2 0 25 % ee Beca NepenaeTca Ha [Be CMeXHbIe
BAaeMBLIX | BAeMLIX nyxe .
3MaHMi | 3panui ITMTHI,
nm | eclii Meperopojika OIUpaeTcsd Ha [Be COCEqHUE IUIH-
B I'PYHTeE Tbl, BEC NEPCropoORKH paclipeAe/IACTCA MOPOBHY MEXIAY
- ' HUMH;
1. BetoHmHbIe: ©) Npu pacueTe MO MpeaenbHbIM COCTOSHHUAM BTOPOH
g)) COOpHEIE 40 35 30 rpyIiibl MeCTHbIE COCPeOTOUEHHBbIe HArpy3KH, paclio-
MOMOJTATHbIE .
NpH KOHCTPY KTHBHOM 10 75 20 JIOKeHHble B Tpelesiax CpedHed TpeTH IIpoJieTa IUTUTHI,
apMHPOBAHAH pacrpefendalTcA Ha LIMPHHY, HE MpeBhINIAIOLLYIO
6e3s KOHCTPYKTHBHOIO 20 15 10 JUIHHBI TIpOJIeTa; IpH pacuere I0 NMpOYHOCTH TaKoe pac-
APMMPOBAHHS NpefeieHe COCpeNOTOUYEHHBIX HArpy30K MOXKET OBITH
- ONylLleH 0 C HH A YKHBI
2. KeNe306eToHHEIe: JOMYILEHO JMIUbL IIPH YCIIOBHM COEOMHe cMe X
a) cBOpHO-KAPKACHbIE: KT MO UIMHe HIMOHKaMH, NMpPOBEpPAEMbIMH pacueToOM
ONHOITAKHEIE 72 60 48 (cm. n. 3.115).
MHOT AXKH
6) cﬁao HO:-TMOH;IJ:ITI-MQ °0 >0 40 MMpumeuvanue. Eci nepexpbiTHe 00pa3oBaHO AByMA
" Mﬂﬂo,mm. | IUIATaMH, ONEpTHIMH IO TPEM CTOPOHAaM, IIpH PACIOJIOXKEeHHH
KapKacHble 50 40 30 leperOpOAKH B NpedeNaX OMHON MIKTHI Ha 3Ty IUIMTY nepefaeT-
KK 3Ka OT Beca
CTTOLIHEIE 40 30 25 ca 75 % Beca NeperopofikH; B 3TOM CIIyyae Harpy3ska

leperopo/IkH Ha MNepexpbiTHe Hepedaercs, cornacHo m. 1.20,
IpH PAcHoOJIOKEHUU Nepel'opofikd KAK BHOML, TAK H MOMNEepeK

Hpumevuanue. Jing xkene306eTOHHBIX KapKACHRIX 3Ma- TIMTEL

HHi (N03. 2) 3HaYeHHA pDAaCCTOSHUA MeEXHY TeMIIepaTypHO-
yCagOYHbLIMHM IIBAMM ONpefeneHn NMpH OTCYTCTBUM CBA3eH MITH
IIPH pacIIOJIOXKeHHH CBSA3€H B cepeMHe TeMIlepaTypHOro 6J1oka.

2. MATEPUAITLI IJIA BETOHHLIX
W XEJE30BETOHHbIX KOHCTPYKLMH

BETOH

2.1 (2.3). Insa GeTOHHBIX H Xene306eTOHHBIX KOH-
CTPYKIHMH cJiefyeT NpeaycMaTrpuBaTh OETOHbI CIECOYI0-
IMX KJIaCCOB H MAPOK !

a) KAaccO8 NO NPOYHOCTU HA CXATUE:

Tskenbld 6eToH — B3,5; BS; B7,5; B10: B12,5;
B15; B20; B25; B30; B35;
B40; B45; B50; BSS; B60:;
METIKO3EepHUCTBIH OETOH IpyIN:
A — eCTeCTBEHHOIO TBEpPASCHUA WM NOABEpr-
HyTbIM TEIUIOBOH 00paboTKe mpH ar-
6) IIpM H3aJIMYMM B KECTKOH NEPperopoaxe OOHOro MOC(bepHOM OaB/ICHHM Ha IlleCKe ¢ MO-

NpoeMa, LEJIMKOM pAacIlOIOXKeHHOTO B IIpeAeriax OJHOH oyjneM KpymHoctd cBhilie 2,0 — B3,5;
NOJIOBHHLI NEepEeropoaKH, Harpy3kKa OT Beca MEHBILero B5; B7,5; B10; B12,5; BlS; B20;

npocTeHka (BK/oYad BEC IOJIOBHHBI HagNpOEeMHOH B25: B30: B35- B40:

YaCcTH NMeperopoiku) MPUKIIaAbIBAETCA COCPEIOTOYEHHO B — To ;Ke c Mon;mem ,KPYIIHOCTH 20 n
Ha pacCTOStHMM 1/3 UIMpHHBI 3TOTO NMPOCTEeHKa OT Kpas MeHee B35 B5: B7.5: B10: B1,2 5.
MeperopoKH, a Harpy3kKa OT Beéca OCTUIBHOM 4YacTH B15: B20: 3’2’5; B§0; 7 ’ 7

eperopoaKH — Ha paccToaHmH 1/12 myuHbl 3TOH YacTH B — NOABeprHyTHIi aBTOKIABHOH 06PaGOT-
NeperopoKN OT KpaeB IIpoeMa H NEePeroOpofKH; IIpH xe — B15: B20: B25: B30: B35: B40:
MHOM PAacIIOJIOXKEHHH NIpOeMa HarpysKa IpUKIIagbIBaeT- B45- BSOf BSS5:- B6O: ’ ’ ’
CA_Ha paccrosHmu 1/18 mmaHmr cooTBeTCTBYMOUINX JierKyil GETOH IPH MapKax I10 CpeIHeH MITOTHOCTH:

YacTeH MeperopoOaKH OT UX Kpaes; DS00. D900 — B2.5: B3,5: BS: B7,5*;
B) IIpH HATMYHM B XKECTKOH Ieperopojike IByX Ipoe- D1000 61100 _ B2S: B35: BS: B7.5; B1O;

1.20. [Tpu pacuere mepekphiTHA IO BCeM IpEMEIb-

HbIM COCTOSHHUAM Be€C NEPEeroponoK, pacHonoXeHHbIX
BOOJIb MpPOJIETa IUTHT, YUMTBIBAETCA cleaylolmmM oOpa-
30M:
a) Harpy3kKa OT Beca INTyXOH XXeCTKOH Ieperopoiku
(HanpuMep, xene30b6eTOHHOK COOPHOH, BHINIOTHAEMOH
M3 TOPH3OHTAIIBHLIX 3JIEMEHTOB, Xe1e300€TOHHOU MIIH
GEeTOHHOM MOHOJIMTHOM, KaMeHHOH M T. I.) NpHUKJIadbl-
BAETCA COCPEHOTOYeHHO HA paccTOAHMM 1/12 myiuHEI Ne-
pPeropodKu OT €€ Kpaes;

MOB M Dosiee Harpy3ka OT Beca NeperoponkH IpHUKIIa- B125* -
JBIBAETCS COCPEINOTOUYEHHO IO 1leHTpaM Y4YacTKOB, OI- D1200. D1300 — B2,§; B’3,S; BS: B.S: BLO:
paIOIIIHXCH Ha l'[eperbITHe; B12,5' B].S*;

r) mwis npoynx neperopomok 60 % ux Beca NMpHHHU-

MaeTca paclpefeleHHbIM MO [UTHHe Meperopoiku (Ha D1400,D1500 — B3,5; BS; B7,5; BIO;

B12,5; Bl15; B20*; B25%;

yyacTKax Mexay mnpoemamu), a 40% — B BuHIE CoO-
CPENOTOYEHHBIX CHJI, MPHIIOXKEHHBIX B COOTBETCTBHH C

)

MOANYHKTAMH ,,a" — ,,B .

1.21. PacnipenienieHe MECTHOH Harpy3KH Mexy 3Jie-
MEHTaMu COOpHBIX IMEPEeKpPBITUH, BBINOITHAEMBIX H3
MHOTONYCTOTHBIX HWJIN CIUIOIIHBIX IUIMT, NPH YCJIOBHH

B30*;

D1600, D1700 — BS; B7,5; B10; Bl125;
B15; B20Q; B25*; B30%*,
B35*;

D1800,D1900 — B10Q; BI12,5; B1S; B20;
B25*: B30*;, B35*, B40*;

7



D2000 -— B20; B25:; B30;
B40 *

NMOpH30BaHHbIA GETOH IIpH MapKax no cpepHeh

INTOTHOCTH
D800, D900, D1000, - B2,5; B3,5; BS; B7,5;
D1100,D1200, D 1300
D1400 — B3,5; B5; B7,5,
6) MaAPOK N0 MOPO3OCTOUKOCTU:

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

TAXEIbIK 1
MEJIKO3EpHUC-
ThIHA OETOHBI

nerxuit 6eton — F25; F35; F50; F75;

F100; F150; F200: F300;
F400; F500;

mopu3oBad- — F15; F25; F35; F50;

HbIi OeTOH F75; F100;

B) Mapok no aoQoHenporuyaemocru— W2, W4,

W6:W8; WI10; W12;
) MapoK no cpeoKeli NAOTHOCTU:
nerxui 6Geton — D800: D900; D1000: D1100;

D1200; D1300; D1400; D1500;

D1600; D1700; D1800;
D1900; D2000;

D800 D900; D1000; D1100;
D1200; D1300; D1400.

IIOpU30BaH-
HbIH OeTOH

*HaHHBIE Knace jrerkoro GeroHa Ha IMPHUPOMHLIX 3aITOJIHH-
TENAX, LUIAKOBOH IeM3e H aIJIONOPHTE MOXET HNPHMEHATHCA
JIHUIB TIPH COIJIAaCOBaHHH C 3aBOMOM-H3I'OTOBHTENIEM,

[IpuMevanua: ]l JIna KOHCTpYKUHH, IPOYHOCTE Ha
pPacTAXXeHHe KOTOPbIX MMeeT INIaBeHCTBYIOIEe 3HaycHHe, yCTa-
HaABJIMBAIOTCH KilacCchl GE€TOHA IO MPOYHOCTH Ha ocepoe pacTd-
werue B, cornacio CHull 2.03.01-84.

2. Tepmunnt  ,,xnmacc OetoHa” K
cM. T'OCT 25192-82.

3. 13 nopusopadHoro OeroHa no Hacrosiinemy Ilocobuio
MOT'YT IIPOEKTHPOBATHCA TONBKO BHELIEHTPpEeHHO CXaThie 6eToH-
HbIe U XKemne300eTOHHBIE 37I¢MeHThI.

,sMapka OeToHa’

2.2(2.4) . Bospact GeToHa, OTBEYAIOILMI €ro Kiaccy
IO IPOYHOCTH HA C)KaTHE, Ha3HAYaeTCHA NPHU NpOECKTHPO-
BaHUH MCX0OA M3 BO3MOXHBIX peaybHbIX CPOKOB
3arpyXeHHs1T KOHCTPYKIMH ITPOEKTHBIMH HAarpy3KaMH,
ciocoba BO3BeOS¢HHMA, YCIOBUH TBepHeHMs OeToHa.

Ycnoeusa paboThl KOHCTPY KL

XapaKTepUCTHKa peXHMa

B35*:

pacyeTHas 3UMHASA TeMIeparypa
Hapy>XHOI'0 Bo3atyxa, C

1. IlonepemeHHOEe 3aMOpPAXHBaHHE H

OTTaHBaHue:

a) B BOINOHACHILIEHHOM COCTOSHHH
(HampuMep, KOHCTPYKIIHH, pac-
[IOJTIOKeHHble B Ce30HHOOTTaH-
BaOlleM Ci1o€¢ I'pyHTa B palOHax
BeYHOM Mep3NnoThl)

Huxe Munyc 40
Huxe munyc 20

Huxe Mmuyc 5

MuHYC S H BHILLIE

Ilpm oTCYTCTBMM 3TMX HaHHBIX KJ1acC GETOHA YCTaHaB-
JIMBaeTcA B Bo3pacte 28 CyT.

3HaueHHEe OTIYCKHOM IpOYHOCTH OeTOHa B 3/IeMeH-
Tax cOOpHBIX KOHCTPYKIMH ClefyeT Ha3HauyaTh B COOT-
BercTBud ¢ I'OCT 13015.0—83 u craHpapramMu Ha KOH-
CTPYKIMHK KOHKPETHBIX BHIIOB.

2.3 (2.5). Ina xene300eTOHHBIX KOHCTPYKIMH He
JOITyCKaeTCA IMTPUMEHATD .

TAXEJIBIA M MEJKO3epHUCThIH OeTOHBI KJjlacca HO
IPOYHOCTH Ha CxXatue Huxe B7,5;

1A OJHOCNOMHBIX KOHCTPYKIMH — JIerKHH OeTOH
KJ1acca Io NMpOYHOCTH Ha CxaTtue B2,5.

PexomeHayeTcss npuHUMaTth Kjtacc OeToHa IO Ipoy-
HOCTH Ha CXKaTue:

IVIA JKeJIe300€TOHHBIX C)KATBIX CTEPXKHEBBLIX IIe-
MEHTOB — He HHxXxe B1S5;

1A CWIBHOHArpYXXEHHbIX Kene300€TOHHBIX CXKATHIX
CTEPXXHEBBIX 3JIEMEHTOB (HampuMep, A KOJIOHH,
BOCIIPMHUMAIOLMX 3HAUMTesIbHbIe KPaHOBbIC HArPy3KH,
H U1 KOJIOHH HIXKHMX 3TaXeH MHOroO3TaXHbIX 374-
HMH) — He HMXe B2S;

V11 TOHKOCTEHHBIX >KeJIe300eTOHHBIX KOHCTPYKUMH,
a TaK>Xe UIA CTeH 3[1aHHH U COOPYIKEHHM, BO3BOUMBIX
B CKONB3SAIIECH M MepecTaBHON onmanybkax, — He HHuxXe
B15.

Insg OETOHHBIX CXKAaThIX 3JIeMEHTOB HE pPEeKOMEH-
nyeTcs MpuMeHATs 6eTOH kJracca Boitie B30.

2.4 (2.8). Ina 3aMOHONMMUMBAHUA CTHIKOB 3JIEMEH-
TOB COOpHBIX Xene306eTOMHBIX KOHCTPYKIMH KJ1acc
GeToua cnenyer ycTaHAaB/IMBaTh B 3aBHCHMOCTH OT YCIIO-
BHH paboThl COeOMHAEMBIX 3/1eMEHTOB, HO HPUHUMATH
He Huxe B7,3S.

2.5 (2.9). Mapxu OGeroHa Mo MOPO3OCTOHKOCTH M
BOJIOHENPOHHIIAEMOCTH OETOHHBIX M ere300eTOHHBIX
KOHCTPYKIHMH B 3aBHCHMOCTH OT pEXHMa MX IKCIUlya-
Taldi U 3HAYeHUH pacueTHhIX 3MMHHX TeMIIEpaTyp Ha-
PYXXKHOro BO3[yXa B paHOHe CTPOMTENBCTBA HOJIKHBI
NIPUHUMATHCA

IJIsi KOHCTPYKILMH 3[IaHMH M COOpYXeHMH (Kpome
HApYXKHBIX CTEH OTAIUIMBAEMBIX 3aHMH) — HE HyXKe

YKa3aHHbIX B 1a0;1. 4;
VI Hapy>XHbIX CTE€H OTAIUIMBACMbIX 3[AHHH ~— HE

HH)KE YKa3aHHBIX B T40II. J.
Ta6nuua 4 (9)

Mapka GeToHa, He HHXe

II0 MOPO30OCTORKOCTH { 10 BOXOHEIIPOHHLAEMOCTH

IUTA KOHCTPYKUHN (KpoMe HapyKHBIX CTeH
OTAIUIMBAeMBbIX 3JaHU) 3aHui K COOpYXXKeHHH Knacca
[10 CTelleHH OTBETCTBeHHOCTH

TE— — - e affgelppinimniihisiiby i

I I1 111 I I1 I11

no MuHYC 40 BKIIOY.

no MuHyc 20 Bxumou.

Hixe musyc 40

6) B yCIOBHAX 31H30IMYECKOr0 BO-
OOHaChIILEHUst (HarnpuMep, Haj-
3eMHble KOHCTPYKUMH, MOCTOSH- Huxe Muayc 20

HO moaBeprawiugeca atmocdep-
HbIM BO3OcHCTBUAM)

o MuHyc 40 BKITION.

Huoxe MHHYC 5
10 MHHYC 20 BKTIOU.
Musnyc 5 u BhlIe

F300 F200 F150 W6 W4 W2

F200 | F150 F100 w4 W2 He Hop-
MHpYyeTCa

F150 | F100 F75 W2 He HOpMHpyeTCA

F100 F75 F50 He ropMupyeTcsa

F200 F150 F100 w4 W2 He Hop-
MHpYyeTCS

FI100 F75 F50 W2 He HOpMuUpYyeTCA

F75 F50 F35* He HopMHpYyeTCH

F50 F35* F25* To ke




{Ipooonxenue raba. 4(9)

¥cnosHns paboThl KOHCTPpYKIUHA Mapxka GeToHa, He HHXe

el T A i, ki,

10 MOPO30CTORKOCTH Ino BOOOHEIIPOHHIIZACMOCTH

P S ey

1A KOHCTPYKIMH (KpoMe Hapy>XHBIX CTEH
OTAaIUIMBaeMBbIX 3MaHHH) 30aHMit ¥ COOpYXXEHMH Kiacca
MO CTeNeHH OTBETCTBEHHOCTH

XapaKTepPHCTHKA pe)XKHMa pacueTHaA IUMHAA TeMIepaTypa

HapYXKHOTO BO3ayXa,  C

Il III

—

I I 11 111

B) B YCINOBHEX BO3AYIHHO-BJIaXXHO- Huxe munyc 40 F150 F100 F75 w4 w2 He Hop-
CTHOT'O COCTOSHHMS I[pH OTCYT- MHpYeTCH
CTBHH 3MM300HYECKOr0o BOO- Huxe munyc 20 F75 F50 F35* He HOpMHpYyeTCcA
HachlllleHHA  (HanpuMep, KOH- A0 MEHYC 40 BKITIOY.
CTPYKLUHH, IOCTOAHHO TIloaBep- Huxe MHHYC 5 FS0 F35* F25* To xe
raloumecs BO3RCHCTBHIO OKpY- no MHHYC 20 BKIHoOU,
XAIOHIero Bo3nyxa, Ho 3allMiueH- MuHyc S ¥ BhIlle F35% F25% F15** '

Hbli€ OT BO3OCHCTBHA aTMocdep-
HBIX OCalKOB)

. BO3MOXHOe 3IM30HYeCKO€e BO3dcH-
CTBHe TeMnepaTyphl Huxe 0 ° C:

4) B BOOOHACBHIIEHHOM COCTOSAHHH Huxe munyc 40 F75 s
(HanpuMep, KOHCTPYKUHMH, Ha- Huxe muHyc 20 F35 ’s
XofdiMecs B TI'pyYHTe HIH HOA a0 MUHYC 40 BKITIOU.

BOJIOH) Huxe MuHYyC 5 F25* '
a0 MUHycC 20 BKITION.
Musyc 5 u peiire He HOp- ’
MHUPYETCS

6) B ycnoBHAX BO3OyUIHO-BIIaXKHO- Huxe muuyc 40 F75 F50 F35* 0
CTHOI'O COCTOAHMA (HalpuMep, Huxxe munyc 20 F50 F35* F25* ’s
BHYTpeHHHE KOHCTPDYKLHMH oOTall- a0 MHHYC 40 BIoTION.

JIKBaeMBIX 30aHMH B MepHOIbI Huxe MuHyC 5 F35* F25* F15%* '
CTPOHTEJIBCTBA H MOHTaXa) 1o MuRyC 20 BKITION.
MEHYC § ¥ BBILlIe F25* F15** | He Hop- ”
MHpYeTCH

* I TAXKEJIIOro H MEIIKO3epHHCTOr0 6@TOHOB MAapKH IO MOPO30CTORKOCTH He HOPMHPYIOTCA.
** st TAXKENOro, MEIKO3EPHUCTOrO M 1erKoro 6eTOHOB MapKH 10 MOPO30CTORKOCTH He HOpMHPYIOTCA.
MpuMmeuvauuna 1. Mapku GeroHa Mo Mopo30CTONKOCTH U BOAOHEIIPOHHILAEMOCTH I KOHCTPYKIMH CoopyxeHuit BomocHabke-

2. PacueTHbie 3MMHHE TEMIIEPATYph! HAPYXKHOT'O BO30YXa IPHHUMAIOTCHA COTTIACHO YKa3aHMAM m. 1.8.

OTHOCHUTeJIbHaA BIIAXKHOCTD
BHYTpeHHEro Bo3gyxa
NOMELLIEHUSA Yip s, %o

YcnoBud paboThl KOHCTpYKIHAH

HUA M KaHalmM3aluWH, a TaKkxXe WA cBalt M CBait-000N04eK Cneayer Ha3HaYaTh COTNacHO TpeGOBaHMAM COOTBETCTB YIOLMX HOPMATUBHbLIX
HOKYMEHTOB.

Ta6nuua 5 (10)

e

MuHHManbsHaa MapKa 6eToHa 0 MOpPO30CTORKOCTH

Hapy>XHBIX CT€H OTaIUTHBaeMbIX 3aHu#l H3 6eToHORB

pacueTHad SHMHAS TeMNepaTypa | JIerKoro, Mopu3oBaHHOro ‘ TAXKEJIOTO, MEJIKO3EPHUCTOTO
Hapy)XHOT'0o Bo3iyXxa, C — — —

IJIA 3gaHUH Kracca 1o CTerneHd OTBETCTBEHHOCTH

EEEEEIEEEEN

it > 15 Huxe mutyc 40 F75 F50 F200 F150 F100
Hixe MuHyc 20 F50 F35 F100 F75 F50
oo MHHYC 40 BKIIOV.
Huxe MUHYyC 5 F35 F25 F75 FS0 He Hop-
0o MHHYC 20 BKJHOUY. MMHpYyeTCHa
MHEHYC 5 M BBIlLIE F25 F15* F50 He HOpMHUpYeTCH

2. 60 <y <78 Huxe Munyc 40 F75 F3§ F100 F75 FS50

Huxe MuHyc 20 F50 F25 F50 He Hopmupyercs
o MuHyc 40 BKIimou.
Huoke MHHYC 5 F35 F15* He HopMupyeTCA
00 MHHYC 2() BKIIIOY.
MHHYC S ¥ BHIIIIE F25 He HOpPMHpYeTrcs

Yint < 60 Huxe Munyc 40 F50 F35 F235 F75 F50 ] He Bop-

MHpYETCA

Huxe mutyc 20 F33§ 2§ F18* He HopMupyerTcs
o MuHyc 40 BKMION.
Huxe MUHYC 5 F25 F15* He HopMHpYyeTCA
o MHHYC 2() BKITION.
MuHyc S ¥ pbie F15%* He HopMUpYyeTCA

* IIna nerkux 6eTOHOB MapK# 110 MOPO30CTOAKOCTH He HOPMHPYIOTCH.




MpumeuaHHn A

IHpoooawenue rabn. 5 (10)

1. lpy HayMYMH APO- M THAPOHIONAUMN KOHCTPY KHMHA W3 TAXKENIbIX, MEMKO3epHUCTHIX U NeTkuXx GeToHoB

HX MapKH N0 MOPO30CTORKOCTH, YKa3aHHbIe B HaCTOAHCH Tabnuie, CHUKAIOTCH HAa OJTHY CTYTNEHb.
7. PacyeTHas IMMHAS TEMIEPATypa HapYXKHOIO BO3JlyXa MPUHUMaeTCHA COITIACHO YKA3aHUAM 1. 1.8.

2.6 (2.10). JInsa 3aMOHOJIMYNBAHUA CTBIKOB 3JI€MEH- HopmatrusHubele conpotuBrieHus OeroHa Ry, u Rp;p,
TOB CBOpHBIX KOHCTPYKIIMH, KOTOpbIe B IIpolecce B 3aBUCHMOCTH OT KJ1acca DeToHa B manwl B Ta0n. 7.
SKCIUIyaTalMH MIIM MOHTaXKa MOTYT MOJBEPraThcsi BO3- 2.9 (2.11, 2.13). PacuetHsle conpoTHBIeHUA OETOHA
OEeHCTBHIO OTPUIATEIIBHBIX TEMIEPATY P HAPYXHOTO BO3- VISt TIpeJIeNbHBIX COCTOSTHUM NepBOH rpymnel Ry ¥ Ry,
noyxa, ciefyeT NPUMEHATh OETOHBI NPOEKTHBIX MapOK ONIpENEITAIOTCA TNyTeM [EJIIEHHA HOPMATHUBHBIX COIIPO-
Mo MOPO30CTOMKOCTH U BOJOHENIPOHMIAEMOCTH He HU- TUBJIEHHH Ha KO3 PUUMEHTH! HaIeXXHOCTH MO OeTOHY,

XK€ IIpUHATBHIX [UIA CThIKYEMbBIX JJIEMEHTOB.

NpUHHMaeMbpie paBHBIMHU: NIpH COKaTHH vy ,. = 1,3; npH

2.7. Ilnsa nerkux 6eTOHOB MapKH [0 Cpe/iHe# IUTOT- pacTsKeHuH vy, = 1,5.

HOCTH HA3HAUYAITCSH B COOTBETCTBHHU C TAOII. 6.

Pacuernbie conpommenennst 6eToHa Ry u R, cHMXKa-
1I0TCA (WIH MOBBIIAKTCA) NYTEM YMHOXeHUSI Ha KO3P-

HopmaTHBHBIE H pacdeTHBIC XapaKTepHCTHKH DeToHa ¢HumeHTh! YCIIOBHH paboThl OETOHA 7Y ;, YUHTHIBAIOLIME

XapaKTep MEeHCTBUS Harpy3kKH, ycIOBHSA paboThl KOH-
CTPYKIMY, CIOCO0 ee M3rOTOBIIEHUSA, pa3Mephbl CeYeHH S

2.8 (2.11). HopMaTHBHBIMH CONPOTHBIIEHUAMH Ge- MT. I
TOHa HABJIAKTICH COHPOTHBIICHHE OCEBOMY CXKaTHIO PacueTHple conpoTuBNeHUA GeTOHA I NpeaenbHbIX
MpH3M (TIpU3MEHHas INPOYHOCTB) R;, W COMpOTHBIIE- COCTOSIHMIT BTOpOH rpymnel Ry ., W Ry, .., TPHHH-

HMEe OCEeBOMY pacTsDkeHuio Ry .., .

MAalTCH paBHbIMH HOPMATHBHbBIM COMPOTUBIICHUAM H

Tabnuua 6

Knacc gerkoro

gl e

Mapku o cpefHed INOTHOCTH FJIA

|

GeTOHA - _ . i
0O NPOYHOCTH kepaM3uToGeToHa, | LUIAKONEM300eTOHA, nepnutTobeToHa GeTOHa Ha NpUPORHLIX | arnonopuTobeToHA
Ha CKaTHe INYHIrA3uTOOeTOHA InmaxkobeToHa IIOPHUCTHIX 3aNONHM-
TeNnAX
B2,5 D800-D1000 D1000-D1400 D800-D900 D800-D1200 D1000-D1200
B3,5 D800-D1100 D1100-D1500 D800-D1000 D900-D1300 D1100-D1300
BS D800-D1200 D1200-D1600 D800-D1100 D1000-D1400 D1200-D1400
B7,5 D900-D1300 D1300-D1700 D900-D1200 D1100-D1500 D1300-D1500
B10 D1000-D1400 D1400-D1800 D1000-D1300 D1200-D1600 D1400-D1600
B12,5 D1000-D1400 D1400-D1800 D1000-D1400 D1200-D1600 D1400-D1600
B1S5 D1200-D1700 D1600-D1800 D1300-D1600 D1500-D1700 D1600-D1800C
B20 D1300-D1800 D1700-D1900 — D1600-D1800 D1700-D1900
B25 D1300-D1800 D1800-D1900 — D1700-D1900 D1700-D19500
B27,5* D1400-D1800 D1900-D2000 -~ D1800-D2000 D1800-D2000
B30 D1500-D1800 — = D1900-D2000 D1900-D2000
B35 D1600-D1900 - — - —
B40 D1700-D1900 - ~ — —

* llonyckaeTcs IPHMEHATh IPH YCIIOBHMH IMOJy4eHHA IKOHOMMH LIEMeHTa MO CPaBHEHHK ¢ NpuMeHeHMeM GeTtoHa Kiacca B30 u He-
CHMIKECHHMS OpYTrHX TeXHHKO-3KOHOMHYECKHX lloKa3aTenesl KOHCTPYKUHH.

Bun

COMPOTHBIIEHUSA

Ta6nuua 7 (12)

betToH

e s — el

CxkaTue oceBoe
(Ipu3mMeHHaA
MPOYHOCTH)

Rpn 1 Rp ser

PacTsxeHue
oceBoe

Rpen ¥ Rpy, ser

10

Tsoxennift, Menko3epHH-

CTBhI#t K JleI'KHNU

TsKensvl, MeNnKo3epHH-
cThi#t! M erkuH Ha Men-
KOM IUIOTHOM 3aroJIHHU-
Tesne

L e S — ekl e ——— e ————

HopmartuBHbIe conpoTuBneHusa 6eToHa Ry, u Ry, H pacueTHbIe CONPOTHBIICHUA
UL Ipefe/bHBIX COCTOAHMA BTOpO# ITpYNIbl Ry sop U Rpy gop, MIIa (xrc/cm?),
IpH KJ1acCe OeToHa MO MPOYHOCTH Ha CXaTue

B2,5 B3.,§5 BS l B7.5 B10 B12,5 B15 B20

1,9 2,7 3,5 5,5 7.5 9.5 11,0 15,0

(19,4) (27,5) (35,7) (56,1) (76,5) (96,9) (112) (153)
— | —_—t

0,29 0,39 0,55 0,70 0,85 1,00 1,15 1,40

(2,96) (4,000 | 5,61)} (7.14) (8,67) (10,2) [ (1L,7) | (14,3)

Jlerkut Ha Menkom Imo-
PHCTOM 3alioJIHHTeNe?

0,29 0,39 0,55 0,70 0,85 1,00 1,10 1,20
(2,96) 4,000 | G.61) | (7,14) (8,67} (10,2) | (11,2) | (12,2)




IIpoooaxenue taba. 7 (12)

HopmarnsHeie conpoTuBnenns GeToHa Ry, u Ry, W pacieTHEIE CONPOTHBIICHHAS

Bun BeTox UL TIpeflelIbHBIX COCTOAHWI BTOPO# rpymibl Ry, ooy ¥ Ryt gop, MITa (xrc/ecm?),
COMPOTHBIT CHUS Npu Knacce 6eToHa MO NMPOYHOCTH Ha CKATHE
B25 B30 B35 B40 B45 J BS0O BSS B60

Cxartne oceBoe | Tsokesnpllf, MeTKO3EpHH- 18,5 22,0 25,5 29,0 32,0 36,0 39,5 43.0
(npu3meHHas CThI# U NTerkni (189) (224) (260) (296) (326) | (367) (403) (438)
MPOYHOCTH)
Rpnn Rp sor
PacTsixeHue Tsoxenwit, Menko3sepHH- 1,60 1,80 1,95 2,10 2,20 2,30 2,40 2,50
OCeBOE CTHI#A' M Nerkuit Ha Men- (16,3) (18,4) (19,9) (21,4) (22.,4) (23,5) (24.5) (25,5)
Rptm ¥ Rpt ser | KOM IUIOTHOM 32NOJTHH-

Tene

Jlerku#t Ha MenkoM I110- 1,35 1,50 1,65 1,80 — - — -~

PMCTOM 3anoJIHHTeNE? (13,8) (15,3) (16,8) (18,4)

' Ins Menko3epamMcroro GeroHa rpymmbl b (cm. 1. 2.1) 3Hauenns Ry, ¥ Rpt ser yMeHBIIAOT Ha 15 %.
? Insa xepaM3nTonepmMToGeTOHA Ha BCITyYEHHOM NEPITHTOBOM ITeCKe 3HaYeHus R btn U Rp¢ geor yMeHBLIA0OT Ha 15 %.
IIpumeyanue InsanopusosaHHoro GeToHa 3HaueHUA Rppy M Rp gor MPUHMMAIOT TAKHMH Xe, KaK VIR NerKoTo GeToHa, a 3HavYe-

HUS Rpypn M Rpt ger YMHOXAIOT Ha KO3GxpunenT 0,7.

BBOJATCSA B pacyer ¢ KOIPPUIMEHTOM YCIOBUH paboThI
GeToHa v,; = 1,0.

PacyetHple conpoTuBNeHHs GeTOHa B 3aBUCHMOCTH
OT KJiacca HEeTOHAa Mo MPOYHOCTU Ha CXKaTHe IIpUBE[IeHBI
(¢ oxpyrneHuem): Iyis TpeleNbHbIX COCTOSTHHH IIep-
BOM rpymisl — B Tabs. 8, BTOpo#l rpynmnsl — B Ta6in. 7.

B pacuerHble CONpOTHMBIIEHHMS, IIpHBEHdEHHbIE B
Tapn. 8, BKIOYeH K0IpPHIMEHT YCIOBHH paboThI 7y, ,,
YUMTHIBAIOIIMM BIIMSIHWE JUIMTENIBHOCTH NeHCTBUA Harpy-
30K H YCJIOBHA HapacTaHUA IIpOYHOCTH OeTOHa BO Bpe-
MEHH;, NOPANOK HCHONL30BAHMSA B pacuere KO3IpdH-
IMEHTOB 7} , IpUBeneH B 1. 3.1.

PacyeTHbIe conipoTHBNIeHHsI DeTOHa, NIPHBENEHHbIE B
Taby1. 8, B COOTBETICTBYIOIUMX CIIy4yasixX Cleye€T YMHO-
KaTh Ha KO03b&HUIMEHTHI YCJIOBui paboThl OeToHa
cornmacHo 1abi. 9.

2.10(2.14) . 3Hauenuss HaYanbHOrO MOAYNA YIIpY-
rocti OeroHa Ep mpH CXaTHH M PacTAXCHHH IPHHH-
MarTca no tabn. 11.

I1a OeTOHOB, NOOBEPralIIMXCA IONECpeMEHHOMY
3aMOPaXMBAHHIO M OTTauBaHmi0 (cM. mo3. 1 1abm. 4),
3HaueHus £, ykasaHHble B TaOm. 11, cienyer ymHo-
XaTh Ha KO3QHIMEHT YCIOBHH pabOThI 7}, MPHHA:
MaeMbIH 110 Tabn. 10.

2.11 (2.15). KosddpuumeHT NHHEHHONH TeMIEpaTyp-
HOH pnedopMalMu Oy, MpH M3MEHEHWH TEMIEpATYpbl
or MuHyc 40 1o mmoc 50 °C B 3aBHCHMMOCTH OT BHJA
OeTOHa PUHUMaeTCA paBHbIM:

O7IST TAXKEJIOTO, MEJIKO3EPHUCTOro 6ETOHOB H JIErKO-
ro 6eToHa Ha MEJKOM MJIOTHOM 3amoiHuTene — 1 X
X 1073 °C-!;

i nerkoro 6eToHa Ha MEJIKOM MOPHCTOM 3aMOJIHH-
Tene — 0,7 - 1073 °C~1;

1A TIopH30BaHHoro Gerona — 0,8 - 107° °C™1.

2.12(2.16) . Havasipubni x03pDHIMCHT MONEPEUHOM
nedbopMalmu 6eToHa v (xo3dduument Ilyaccona) npu-
HuMaerca pasHBIM 0,2 [ BCeX BHOOB O€TOHA, a MoO-
oyab cnpura 6etoHa G — paBHBIM 0,4 COOTBEICTBYIO-
X 3HaueHui £p, yka3aHHbIX B Ta0. 11.

2.13. lIna onpeneneHUA MacChl Xene306eTOHHOH HITH
OeTOHHOM KOHCTPYKIMH IUIOTHOCTh OeTOHA NMPHHHMMAET-

cA paBHOM, Kr/M° : s Tskenoro 6eToHa — 2400, Men-
Ko3epHucToro — 2200, nerkoro ¥ NOpu3oBaHHOIO —
MapKe OeTOoHa no cpeliHel IUIOTHOCTH D, yMHOXeHHOM :
1A 6etoHOB Kiacca B12,5 m spmire — Ha 1,05, ms Ge-
TOHOB kiacca B10 u Huxe — 1 + w/100 (rme w — Beco-
Basd BJIAXKHOCTh OeToHa NMpH 3KCIUTyaTanuH, %, oIpe-
neneHHaa corjiachio CHull 11-3-79 **; nomyckaercs
w npuHHMaTh paBHoi 10 %). llpu pacueTe KOHCTpPYyK-
IMH B CTaOMAX H3TOTOBJIEHUA H TPAHCIOPTHPOBAHUA
IUTIOTHOCTH JIETKMX H NOPHU30BAaHHBIX OeTOHOB olpene-
JIIETCA C YYETOM OTIIYCKHOH ODBEMHOHN BJIaXKHOCTH W

no ¢popmyne D + il 1000, rpe w = 15 u 20 % coo1-
100

BETCTBEHHO YIS JIETKOro M MOPHU30BAHHOIO OETOHOB

kiacca B10 u Hke 1 w = 10 % mnda nerkux 6eTOHOB

Knacca B12,5 u Builile.

InoTHOCTS XKenme306eToHa MpH COEPXKAHMH apMaTy-
pei 3 % 1 MeHee MOXET l'lpHHHMaTbCH NpeBhILIAIONICH
IDIOTHOCTh GeToHa Ha 100 Kr/M’; INpK cofepXaHHu
apMatypbl CBbillie 3 % IUIOTHOCTb OmNpenensieTcs Kak
cymMMa Macc OeToHa M apMaTypbl Ha equHHIly oOGbema
Xene306eToHHOH KoHcTpyKimHM. IIpu 3toM Macca 1 M
IJIMHBI apMaTypHOH CTAIH NPHHUMAETCA 1O NpHi. 4, a
Macca IOJIOCOBOH, YIrIIOBOM M (AaCOHHOHM CTallH — IO
roCyoapCTBEHHbIM cTaugapram. IlpH onpeneneHuy mac-
Cbl HapY>XHOH OrpaxAarollleH KOHCTPYKLMH H3 JIETKOTO
OeTtoHa Kknacca B10 ¥ HMXke ciiegyeT YUYMTHIBATh NOBBI-
ILIEHHYI0 IDIOTHOCTb QAKTYpPHBIX CJIOEB.

Ins onpenencHUA Harpy3kH OT COOCTBEHHOrO Beca
KOHCTPYKLIMH YHOeJIbHEIA BEC ee, xkH/m3, norrycxaer-
csA ipuHMMaTh paBHbM 0,01 mWIOTHOCTH, KI/M>

APMATYPA

2.14 (2.19). B xauecTBe HeHampAraeMoM apmaTyphl
XKeJIe300eTOHHbIX KOHCTPYKIMH (KpOMe yKa3aHHBbIX B
m 2.15):

cneoyeT NpeuMyuecT8eHHO NPUMEHATS .

a) CTep)XHEBYW apMarTypy IepHOANYECKOro npodu-
nsa knaccoB A-1I1 n AT-I1IC;

11
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Tabnunma 8

Koad- PacyeTHble conpoTHBiieHUsA 6eToOHa 1A NpeleNbHbIX COCTOAHH#A nepBoit rpynmst R j ¥ Ry, MIIa (xrc/cm?),
Bun buMeHT MpH Kiacce 6eToHa N0 NMPOYHOCTH Ha C)KaTHe

COIPOTHB- YCIIOBHH
(Cxatue oce- | Tsaxenbllt, men- 1.3 1,9 2,5 4,0 5.4 6,7 1,7 10,5 13,0 15,5 17,5 20,0 22.5 25,0 27,0 29,5
Boe (Npu3- |KO3epHHCTHIR (13,3) (19.4) (25,5) (40,8) (55) (68.,5) (78,5) (107) (133) (158) (178) (204) (230) (255) (275) (300)
MeHHas U JIerKHHA
1,5 2,1 2,8 4.5 6,0 7.5 8,5 11,5 14,5 17,0 19,5 22,0 25,0 27,5 30,0 33,0
(15,3) (21.4) (28,6) (45,9)| (61,2) | (76,5 (86,7) (117) (148) (173) (199) (224) (255) (280) (306) (336)
3,1 94 12,5 16,0 19,0 21,5 24 0 27.5 30,5 33,0 36,5
(32,6) (96) (128) (163) (194) (219) (245) (280) (310) (334) (370)
0,59 0,67 0,80 0,95 1,10 1,15 1,25 1,30 1,40 145 1,50
(6,01) | (6,83) | (8,16) 9, | A1,2) | A1,n{ A2, | (13,3) | (14,3) | (14,8) | (15,3)
0,66 0,90 1,20 1,30 1.40 145 1,55 1.60 1,65
(12,2) | (13,3) | (143) | (14,8) | (15,8) | (16,3) | (16,8)

1,6

Pacrsoxenue | Taxensllt, Mmen-
oceBoe KO3¢pHHUCTBHIH

R bt M JIeTKMH Ha
MEIKOM IUIOT-
HOM
Telne

o0
»>

U.M
r”’

0,75
6,73) | (7,65) | (9.18)

0,41 0,73 0,82 1,00 1,15 1,30 145 1,55 1,60 1,70 1,75 1,80
(4.18) (745) | 8,36) [ (10,2) | ALT) | (13,3) | (14,8) | (158) | (16,3) | (17,3) | (17.8) | (184)
0,33 0,43 0,51 0,59 0,66 0,72 0,81 0,90 1,00 1,10
3,33) | (439)| (5,200 | 6,01) | (6,73) | (7,34) | (8,26) | (9,18) | (10,2) { (11,2) _
1,0 0,20 0,26 0,37 048 | 0,57 | 0,66 0,74 0,80 0,90 1,10 | 1,20 —
(2,04) | (2,65) | 3,77) | (4.89)F (5.81) | (6,73) | (7,55) | (8,16) | (9,18)

(11,2) | (12,2)
1,1 0,22 0,29 0,41 0,53 0,63 0,73 0,81 090 1,00 1,10 1,2 1,30 - - - o
(2,24) | (296) | (4,18) ( (5,40)| (6:43) | (745) | (8,26) { (9,18) | (10,2) | (1L2) | (12,2) | (13,3) |

Jlerxuit Ha Men-
KOM MOPHCTOM
3aNOJIHUTeNe>

! Iins menko3epHUcTOro GeroHa rpynmet B (cm. . 2.1) 3xavenus Rp¢ yMeHBIUAOT Ha 15 %.

> Ons xepam3uronepnuToGeroHa Ha BCIYyYeHHOM NEPIIMTOBOM MecKe 3HaueHus R ps YMeHbLIAOT Ha 15 %.

Ipumevanus: 1. Ina nopuszoBatinoro GeToHa 3HaYeHHA R}, IPUHMMAIOT TAKHMH XXKe, KaK [Uig jierkoro 6eToHa, a 3HaueHH R j; yMHoXaloT Ha Ko3dgupunaent 0,7.
2. YcnoBus npuMeHeHUs ko3dduilMeHTa ycnoBuit paGoTel Tp, NpHBeNieHb B 1. 3.1.

3. PacuetHBle conpoTuBNieHHA GeToHa ¢ K03 dHIMEHTOM yCToBHl paGoThHI Yy, = 1,0 npunaTh no T26n. 13 CHull 2.03.01-84.



Tabnuua 9 (15)

T

KoadbduiaeHT yeroauil

QaKTophl, ABYCHOBAKRAIOIIRIE
BaefeHue Koxbdunuventa pabaTtel Gerona
ycrnoBuit paboTei ————
yCNoRHOe UMCHCHHOe
ofo3Hayelne | 3HaYyeHUe
1. beroHupoBaHHE B BepTH- Ths
KanbHOM HOJIOKEHUH (BbI-
cota croA OeTOHUpPORAHMA
Gonee 1,5 M)
2. beroHupoBaHWe MOHQJIUT- Yhs

HhIX CTONNOOB M XKene3o-
OeTOHHRIX KOJIOHH ¢ Hau-
OonpUM pa3MepoM ceyde-
HUsS MeHee 30 eM

3. HonepeMeRHoe 3aMOpaKK- The
BaMME H OTTAHBaHHe

4. JKcCIDIyaTaliMss He 3aim- T 0,85
IHeHHBIX OT COJIHeYHOH pa-
AHAUWH  KOHCTPYKIMHA B
KIHMaTHUYeCKOM Noapalo-

He IVA COTrgacHo
CHull 2.01.01-82

5. beToHHble KOHCTPYKUHHK Yhe 0,90

_— o TP S l—

6. BeToHHBle  KOHCTPYKUMH Yb1o 0,3+twx]
K3 TSXKesioro OGeToHa Kirac-
ca B35 u Bmtie nubo H3
JerKerQ KW MenKoaep-
HHCTOIo  OeTroHa  KJTaCC3

B25 1 BhpRIE

(3HayeHHe w —
cM. H. 3.14)

7. Bero pna 3aMoHOMUWM- Yhiz 1,18
BaHKA CTBIKOB COOpHBIX
JIEMEHTOB NPH  TOJNIMHE
nBa MeHee 1/5 HauMeHb-
ite'0 pasMepa ceveHuUs 3fe-
MeHTa U MeHee 10 cM

—_— M

* [Inf 37eMEHTOB U3 NOPU3OBAHHOTO OeToHa v), = 0.80.

HpuMmeuannd: 1. KoadpdpuuueHrs ycrnosufi paGorsl
GeToHa Mo [03. 3—5 HOMXKHBI YYATHIBATHCA NpPH ONpere/iIcHAM
pacueTHBIX CONMpPOTHBJICHUH Ry u Rp,, a 10 OCTANBHBIM TNO3H-
IMAM — TONILKO NipH onpenencHun R ;.

2. KoadduuueHTs! ycnosu#t paé*rm GeToHa BBOAATCH He-
3aBHCUMO OpYr OT Lpyra, HP HOpH 3TOM HX HPOHU3BElcHHe
[Brimouad v, (cM. 1. 3.1) ] nomxHo 6uITE He MeHee (,45.

B) oObIKHOBEHHYI0 apMaTypHYI0 NpOBOJIQKY JIEPHO-
JMuecKQro nmpodunsa knacca Bp-I B cBapHBIX CeTKax H

KapKacax;
0ONYCKAeTCA NDUMEHATY:

B) CTEPXKHEBYI0 apMaTypy MEPHOAMMECKOrn Npodu-
as xnacca A-I1 u ranxkyw xnacca A-l gad nopepeyHon
MOHTa)XKHOH H KoHcrpylcmBHoﬁ apMaTypbl, § TaKXe B
KauecTBe paboyeH NMpPOMOJIBHOH, €CITH ApYTHE BHIbI ap-
MATypbl He MOTYT OBITh HCIIONIb30BaHbI;

r) o6bIKHOBEHHYI0 apMaTypHYIO IPOBOJIOKY KJlacca
Bp- I — nna BA3aHBIX XOMYTOB OaJloK BBICOTOH HAO
400 MM B KOJIOHH.

TaG6anuma 10(17)

KospduimeHT ycio-

puit paborhrt 6TOHA

Y¥enosug PacueTHAA IUMHAR Tp, BPH HonepeMed-
SKCINTY aTallHi TeMieparypa HOM 3aMOpa>KUBaHHH
KOHCTPYKIHUH Hapy>XHOIO U OTTaMBaHHH 1A

Bo3ayxa, C GeToHa
TAXENOro | merkoro
H MeIKO- | H NOPHU30-
3epHUC- | BAHHOIO
TOTO
[TonepemenHoe 3a-| Huxe muxyc 40 0,70 0,80
MopaXxuBaHHe H oT-| Hixe munyc 20 0,85 0,90
Taupamue: oo MmuHyc 40
BKJIIOY.
a) B BoOoHackl-| Huxe MHHYC § 0,90 1,00

IlHeHHOM CO- oo mMunyc 20

cTogHuK (CM, B KITIONY.

na3. la tabn.{ MuHyc S u BhIllle 0,95 1,00

4) —

6) B ycnosuax { Hwke muHyc 40 0,90 1,00

am3oauyec- | MuHyc 40 u Bhlliie 1,00 1,00

KOro BOAO-

HAChINNICHHA

(cm. mo3. 16

Tabn. 4)

Hpumeyasusa: 1. PacuerHas SMMHsS TemIepaTypa Ha-
PYXXHOTO BO3[yXa MPEHUMAETCA cornacHo 1. 1.8.

2. Hpu npesbiticHu Mapky GeToHa MO MOPO30CTORKOCTH
RO cpaBHeHuo ¢ TpeGyemoli cornacHo Tabi. 4 xo3pPUIMHERTEL
HacTosiuet Tabmuinkl Moryr Onrrek yBenudeHH Ha 0,05 coor-
BETCTBCHHO KAXAOH CTYHEHH NpeBRIIICeHMA, OJfHAKO HEe MOTYT
6biTH Doltee eAUAMILL.

Apmatypy knaccoB A-llI, At-IIIC, A-Il v A-I peko-
MeEHOYyeTCs NPUMEHATh B BHME CBAPHBIX KAapKacoB H
CBapHBIX CETOK.

[Ipr oGOCHOBaHMH 3IKOHOMHYECKOH Lenecoobpas-
HOCTH JONyCKAaeTCAd IPHMEHATh HEHANpPATacMyIo apMa-
Typy Knaccor A-IV, A-V u A-VI u nx Moguduxkammi B
KauecTBe CXXaToW apMarypel, a kiacca A-IV — B
KauecTBe pacTaHyroH. Kpome Toro, B xauecree pac-
TAHYTOH apMaTypPM JONYCKACTCA IPUMEHATh APMATYPY
kiacca A-lIs. Ilpoextponanue aemMeHTOB ¢ IpHMeHe-
HHEM apMaTyphi IepewICIeHHbIX KJIaCCOB BBINIONHAET-
Cd B COOTBETCTBHH ¢ ,JlocobueM no npoexk T poBaHHIO
fipedBapUTeNIbHO HANpPAXEHHBIX Xene300eTOHHBIX KOH-
CTPYKIMH U3 TAXENbIX ¥ NerKux 6eroqoB” (M., HUTII
Toccrpost CCCP, 1986).

B KauecrBe KOHCTPYKTHBHOH apMaTyphl Xkerne3o006e-
TOHHBIX KOHCTPYKHHMH HOMYCKacICs TaKXe I[IpHMe-
HATP ODBIKHOBEHHYIO IMTAAKYI0 NPOBONIOKY Kfjacca B-l.

HpumMmMeuanug. 1. B HacrosiueMm [locobuu ncnomnb3yer-
¢4 TepMHH ,,CTepXeHb' INA 00o3HaWeHHA apmMarypsl mobore
AHaMeTpa, BHAA H NMPOQHIA He3aBHCHMO OT TOF0, NOCTaBAAECT-
Csl OH4 B MPYTKax KM MoTKax (ByHTax).

2. B oBo3HaueHHe CTepXHeBOH apMaTyphl Kjjacca A-II cne-
[IManpHOI0 Ha3HaueHUusa pobasnserca 6yxBa ,,c”° — Ac-Il.

2.15(2.20) . B KOHCTPYKIMAX ¢ HeHalpsaraeMoi ap-
MaTypOH, HAaXOOAUIMXCH INOM JHaBJIeHHEeM Tra30B HJH
KHOKOCTEN

CAe0yer NPeUMYuieCT8 eHHO NPUMEHATY

a) CTepXXHeBYI0 apMaTypy KiaccoB A-Il u A-I;

13
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Tabnunona 11 (18)

—

berox Havya mHbie MOIYITH YOPYTOCTH GeToHa £ 5 107 > . MIla (kr¢/om?), npH Knacce 6eTOHA O TPOYHOCTH Ha CKaTHe
. e e
B2.2 B3.5 BS B7.5 B10 B12.5 BiS B20 B2S B30 B35 B40 | B45 B50 BSS B60
) t + + 1 +
Tawe IR i |
eCTECTREHHOT'0O TBEp I SHKS — 9,3 130 16.0 18.0 210 23.0 27.0 30.0 32,5 34,5 36,0 | 37,5 35,0 39,5 40,0
(96.9) (133) (163) (184) (214) (235 (275) (306) (331) (352) (367) (382) (398) (403) (408)
NOIBEPrEYTHIE TeIn0BOE obpa- —~ .S 11.5 14.5 | 16.0 19.0 20.5 24.0 27,0 29,0 31.0 32,5 34,0 35,0 35,5 36,0
GOTKe IPH aTOCGHEPHOM Tak- (86.7) (117) (148) (163) (194) (209) (245) (275) (296) (316) (332) (347) (357) (362) (367)
JICHWH L
MenTKo3epHUCThIR TPV I !
A — eCTeCTBEHHOIO TBepIeHKd - 7.0 16,0 + 13,8 15,5 17,5 19.5 22.0 24.0 26,0 27.5 28,5 — ~ — ~
(71 4) (102) | (138) ' (158 (178) (199) | (224) (245) (265) (280) (291)
NOXBEPrHVTHIH Temosok of-| - 6 .S 9.0 | 125 | 14,0 13,5 17.0 20,0 21.5 23.0 24,0 24 .5 — — - —
paboTKe IIpH aTMOCPEpPHOM (66.3) (92) (1273 (143) (158) (173) (204) (219) (235) (245) (250)
AR ;T eHMK
b — eCTeCTBEeHHOrO THepLeHHKSA —~ 6.5 9.0 125 | 140 158.5 17,0 20 0 21,5 23,0 ~ — — - — -
C(66.3) | (9L.8) ¢ (127) 1 (143) | (158 1 (173) | (204) | (219) | (23%)
NOOBEeprHYTRIE Te10BOR 06 - S8 .0 113 13.0 1435 153 17,8 19,0 20,5 ~ — — — - -
paboTKe HpPE aTMOCDHEDPHROM (56.17 | (81.6) (117 (133) (148) = (158) (178) (194) (209)
S8BT CHHH | |
B — 2B TOKBABHO TBEpICHKS — — - - - ~ 16,5 18.0 | 19.5 21,0 22.0 23.0 23,5 24.0 24.5 25,0
(168) (184) (199) (214) (224) (235) (240) (245) (250) (255)
— i S e S AR e s e e SR R e — I S S EEE— S
JlePKUR M [OPE3IOBAHHBLIE MIPDKE IO |
cpeauell INOTHOCTH D
800 40 1 435 5.0 5,5 — - — — — - — — — - — —
40,8y (459 (1, | 56,1
1 000 5,0 5.5 6.3 7.2 3.0 8,4 — — — — - — — — - -
(51,00 1 (56.1) 1 (64,2) | (73.4) | (81,6) | (85, ]
1200 6,0 6,7 7.6 8,7 9.5 10,0 | 103
(61.2) 8.3y | (77.5 1 (88.7) | (96.9) (102) (107)
1400 7,0 7.8 3.8 10.0 11,0 | 11,7 12,5 13.3 14 5 15,5 - - - — - -
 (T1.4) | (79.5) | (BS.] (102 | (112> (119) (137 (138) (148) (158)
1600 — 9.0 10.0 11.5 12.5 13.2 14.0 153 16,5 17,5 18.0 — — - — -
t91.8) (102 (117 (127 (133) (143) (158) (168) (178) (184)
1800 - - 11.2 130 14.0 14,7 15.5 17.0 18,5 19,8 20,5 21,0 - - — -
(114) (133) | (143 (15 (158) (1733 (18N (199) (209) (214)
2000 — — — 14,5 16.0 17.0 18.0 19.5 21.0 22.0 23,0 23,5 - — - -
(148) (163) (173) (184" (199) (214) (224) (235) (240)

FlpuMedagHY £

I Tpyomel menxkozepHUcTOrC GeTOHE IPHBEISHBI B IT ) 1

|

2. L8 TerKor0 ¥ OOPEH3CBaHHOMO OSTOHOB [IPH HMPOMENRYTOUHBIN 3HAUCHHA MAPOK MO CpeIHel IITOTHOCTH HAUATHHBIS MOLY.TH YIIPYTOCTH NPHHMMAIOT 0O AHHSRHON EHTCpIONALUM
3.8 1erkoro M nOpu3oB&HHOIO GETOHOB 3HaucHMSA £p JaHbl IIPH 3KCILTY 2TAKMOMHOR BeCoBOH BIAXKHOCTH w . cocTaBifoIed 11 GeToHa kiacca B12,S u Bhillte — 5 %, kiracca B10 M HiKe —
10 % Ecom mia OeToHoB wk7aoca B0 M HMXKe BecoBad BU2XHOCTh KOHCTPYKUEN w. ompedetexnad cornacso CHuIT [1-3-79** cymecTrsenso mpesbiiaeT 10 %, 3xaveHHs £p OpH HeoOXOOUMOCTH

MOXHO HECKOTIBKC YBETHIMTL, ofpeletas ¥y 0o 7al1 11 opk yCIoBHOR MapKe oo cpedHel TToTHOCTH. paBHOB D (100 +w) /110 (roe D — opuRATaT MapKa 1o cpegHel MIOTHOCTH)

¢ lns TeKenoro OeToHa. MOIBEpTHYTOM0 aBTOK1aBHOR 00paboTke, 3HaveHuA £ , vkasaHrbie B Ta61 11 T19 GeToHa eCTECTBSHHOTO TBEpISHMA, CTedy eT YMHOXaTh Ha KoxhoduueHrT 0,75.

3.4 He FAUMINSHNHBIA OT CONHEYHOMN DAIKAUKM KOHCTPYKUMK, [peIHg3HiYeHHbIX LI8 paloThl B KIMMAaTHYeCKOM noIpadioHe [V A cornacho CHuIT 2 01.01-82, 3naueHMA £p, yKa3aHHble B
Tabn 11, cnenver vMHOX2Th Ka Ko3dhduuuerT 0.85
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Burn apMaryphl
¥ DOKVMEHTDL,

pernaMeETHP VIO €
et KauecTRO

CrepXHeras mpmemamaﬁ'
rmankas [OCT S781-82 wm|
TOCT 380-71

CTepXHEBagk IOpAYECKATAHER
nepuoOMuecKere  lpoduls,

['OCT §781 82

CTepmuERas  TePpMOM e\ aHH-
YOCKH VIIPOYHEHHRAR IEPMO-
mryecKkory mpodKIL.

[OCT 10884-81

OOBIKHOBEHRAY apMaTVDHASK

HPCBONOKE IEPKOINYeCKOT0
ORI, FOCT 6727-80

Knacc

japMaTypsl

Al

A-ll

Ac-ll

A-II

b 7-TE}C

Bp-i

Mapka
CTANK

Cr3cn3
CT3ncs
Cr3xm
 BCracnl
 BCrime?
BCr 32
BCr3lnocl

BCTSen?
BCTinc2

|
| 18°2C

10T
35T°C
25T2C

L
32T 2Pne

 bCTSne:
 BCrSen

——— T Sy ——T T T ————

Iimamerp
apMaTy phbl.
MM

6—40
6—4&(
6 —44)
6—40
&~40)
6—40
6—18

10 —40
10—-10
18 —4{
40—50

10—-32
640
6— 8

10—40

6-22

1022

' NomycKaercs MPUMEHSTh TONMBKO B BL3ISHLIX KEAPKAECEX H COTKAN

lpemevasEu s | Brabaume 3uaK .+ O3HauacT JOOVCKEETCA, 3WEK . ,—"

2. Pacuernas reMnepaTypa IPHHEMACTCH COITaCHO VKa3aHMsM 1. 1.8

3. B maxno# TalmHte Rarpy3KH CNeXyeT OTHOCHTD K QMHEMMUYECKMM, eCTH Z0T5 ITHX RATPY3IOK IPH pacdere KOHCTPYKIME 10 MpOYHOCTH npepbliliaer 0,1 CTaTM%ecKoit Harpy3KH; K MHOTOKpAaTHO
NOBTOPAIOIEMCE — HATPVIKE, IPH KOTOpRD. Tpeby eTCH pacyeT KOHCTDYKUME Ha BhIHOCTHBOCT:

+ + + +1+

I B CTaIlmu-
BaeMbI)
- IXAHM D,

[
l
F

i

i

+ + + + + ¥

A

} CNOBH S 3KCIDTYaTallM¥ KOHCTPYKUMHK NMPK Harpy3ke

CTATHYECKOR

~ He JOMyCKaeTcs

TaGawna 12 (opun. 1)

IKHaAMH4eCKOR ¥ MHOMOKPETHO NOBTOpAICLIEACH

Ha OTKPBITOM BO3IOVAC K B HeQTRITIMB ASMbIL Ha OTKPLITOM BCG3OVXE ¥ B HEOTAIUTMBaEMbIX
3MAHUSX IIPH pacserHol Temneparype,  C B OTallli- 3OaHU S\ MpK pacueTHol Temmeparype, €
- BaeMby Pb——oomomrm—prook —mp e ——————
0o MEHVC | HEXE HE K € HITKE INAHKAX | [0 MHHYC |  HHXe HEKE | HKEKe
30 o, | vumye 30 | mMuEy ¢ 40 mumve 55 | F 30 pxomoy,, MuHYC 30 | MuERVC 49 MEHVC 85
0O MUEYC | 0O MHEYC| DO MHEYC | N0 MHHVC 00 MHEYC o0 MHHYC
40 promoy | 55 Brapu.) 70 BKIOU j 40 BaTiOt | 55 BRTION 70 BKITIOY
—'f ————‘—-l‘———l———'—T—'_b—P——_*_————T—_‘——‘—'—'——J:_—‘_‘—
+ -~ + + ! | + | + — - -
+ + - - + f + — - —
- r - - — - * — | - —
+ + + + + + + | + +
- + — — + + + — -
+ - - - + + — - -
+ + + + ! + + + + + 1
+ | + + +! + + + ! — —
+ | & + ! - + + * 4 1 - -
+ | —~ — : — + +! ~ - —
+ + + * + 1 + + + + + L
+ i + + + + + ~ + +
+ + - 1 — - + + ! - -
+ | + + + + + + + —
+ + + + + + + + —
+ + + 1 — + | + + ) - -
- | - -1 — - + 41 - —
]
+ + + + + | + + + +
| | |



TaGnuua 13 (npun. 2)

PacuerHan TemAepaTypa, - C
3&%1?;3& po MuHyc 30 BKInou. HHxe Munyc 30 no MrHyc 40 Bxmou.

MapKa CTaIH TONIIKHA IIPOKATa, MapKa CTaIH TOJNHHA IPOKATA,
no 'OCT 380-71 MM no I'OCT 380-71 MM

1. PaccuurniBaeMblic HaA YCHIIMA OT HAI'PY30K.

BCr3xn2 BCt3nc6 425
eCKHX

3 ;lmmq eCKHX M MHOI'OKPaTHO MNOBTOpA- BCr3ncbh BCt3nct 4-10

JOIHMXCH BCr3I'ncs BCt3I'ncs 11-30

BCr3cnS BCt3cns 11--25

2. KoH KTUBHbIe (He pacCuMThHIBaeMble Ha CHJIO- BbCr3xkn2 4-10 BCT3xm2 410

Bhi€ :Tga’;(eﬁcmnﬂ) BCr3xmn2 4-30 BCr3xkm2 4--30

IpumevaHua: 1. PacuerHas TeMnepaTypa MPHHHMaETCS COITIACHO YKa3aHuAM II. 1.8,

2. IIpu npuMeHeHMH HH3KOJIETHpOBaHHON CTanu, Hanpumep, Mapok 10T2C1, 09T°2C, 15XCHJ, a Taroke npH pacueTHOH TeMItepaType
moxe MuHyc 40 ° C BbiG0op MapKH CTAIH M 3JIEKTPOMOB 1A 3aIUIagHbIX AeTanell crnenyeT NpOH3BOIHTh KaK IS CTAIBHBIX CBApHbIX KOH-
CTpyKiuit B COOTBeTCTBHM ¢ Tpebopannamu CHHIT I1-23-81.

3. PacueTHEIC CORPOTHBIICHHS CTAIM YKa3a8HHBIX Mapok MpHHMMaIoTCH cornacHo CHHII 11-23-81.

Tabnuuma 14 (19, 20)

HopmaTHBHEIE CONPOTURIICHUA
PacTsKEHHIO R g5 U pacUeTHBIC
CONPOTHBIICHUA paCTDKEHHIO

HopMaTHBHbLIC CONIPOTHBACHUS
pacTsHKeHNIO R ¢ H pacueTHbIE
COMPOTUBJIEHHA PaCTEXECHUIO
ONA HpelnesIbHBIX COCTOAHKN
BTOPOH rpymmsl R cer,
MIla (xrc/cm?)

Bro n Knacc apMaTypsl Bun 1

1A ApeOeNIbHbIX COCTOSHH A

BTOPOM I'PYIILI RS, SePs
MIIa (krc/cm?)

[IpoBonouHass xnacca Bp-l

CrepxHepad KJ14CCOB:
OMAMETPOM, MM :

A-l 235(2400)

A-II 295(3000) 2 ‘L‘)? iﬁé’ Si
A-TII u ATIIIC 390(4000) 5 395 (4050)

Ta6nuuna 15(22,23)

"= e Pilmr'y¥ S L — SRR T ——

PacyeTHbI€ CONPOTHRIICHHA apMaTyphl IJIA NpelesIbHBIX COCTOSHMIL
neppo#t rpyrmel, MIIa (xrc/em?)

mmma Sl i,

PACTAKCHHIO

Bun u Knacc apMaTyphl okamMio Rg.

NpOJONLHON nonepeyHo# (XoMyToB H
R c OTOTHYTHIX CTepXHeH) R W
CrepXHeBas KAACCOB!
A-l 225(2300) 175 (1800) | 225 (2300)
A-1] 280(2850) 225 (2300) 280 (2850)
A-II1 mramerpom, MM:
6—8 355 (3600) 285 (2900) * 355 (3600)
10-40 365 (3750) 290 (30Q0) * 365 (3750)
AT-ITIC 365 (3750) 290 (3000) * 365 (3750)
[IpoBonounas knacca Bp-11 mHamMeTpoM, MM
3 375 (3850) 270(2750) ; 300(3050) ** 375 (3850)
4 365 (3750) 265 (2700) ; 295 (3000) ** 365 (3750)
5 360 (3700) 260(2650); 290(2950) ** 360(3700)

N —

¥ B cBapHBIX Kapkacax [UIS XOMYTOB 3 apMaTypHl xiaccoB A-III u AT-IIIC, nmameTp KoTopeix Menee 1/3 qHaMeTpa NPOAOIIBLHEIX

CTepXHett, 3HaYeHu A Rs'w NPUHUMAIOTCH paBHBIMH 255 MIIa (2600 xrc/cm?).

** Jing cnydas npUMeHEHNA B BA3AHBIX Kapkacax.
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OONYCKACTCA NPUMEHATS.

6) cTepxkHeByio apMatypy knaccoB A-1Il u Ar-1IC,;
B) apMaTYpHYIO IPOBOJIOKY Kitacca Bp-l.

2.16 ((2.23). Ilpu BuiGOpPe BUAA ¥ MAPOK CTANIK AJIA
apMaTypbl, YCTaHABIIMBAEMOH IO pacueTy, a TAKxXe Ipo-
KaTHBIX CTajJIeM IJIA 3aKJIaJHbIX OeTaled JOJIKHBbI yYd-
ThIBaThCA TEMICPATYPHbBIEC YCIIOBHA 3KCIUTyaTallid KOH-
CTPYKIIHi U XapaKTep UX Harpy>KeHUA COrTacHo Taost. 12

n13.

B xmMMaTHYeCKHX 30HAX ¢ pacyeTHOM 3MMHeH TeM-
neparypoil Hibke MuHyc 40 ° C npu npoBeneHUH CTPOM-
TEJIbBHO-MOHTRXXHBIX pabdoT B XoJioOHOE BpeMs roga
Hecyuias CroCOoOHOCTh B CTAUH BO3BEACHUA KOHCTPYK-
IMA C apMaTypoH, AoNyCKAaeMOH K IPUMEHEHHI0 TOJIb-
KO B OTAaIUIMBaeMbIX 3H3aHUAX, MNOJDKHA ObIThb obec-
neyeHa UCXodsf M3 pacuyeTHOro CONMPOTUBIIEHUS apMary-
pbl C MOHHXAKIIUM Ko3pdHIHeHTOM 0,7 K pacuyeTHOH
Harpy3Ku ¢ KO3QPUIHEHTOM HAeXKHOCTH J10 HarpysKe
Y= 1,0.

2.17 (2.24) . Ina MoHTaXHBIX (TOOBEMHBIX) TETEND
3IEMEHTOB COOpPHBIX »XeJ1e300eTOHHBIX H OE€TOHHBIX
KOHCTPYKILMH OOJIXXKHA NPUMEHATLCA ropsYEeKaTaHas ap-
maTypHasa cTaip kiacca Ac-Il mapku 10I'T u knacca
A-I mapok BC13cn2 u BC13mc2.

B cnyyae, eCiiM BO3MOXEH MOHTAX KOHCTPYKLHMH
NpH pACYCTHOH 3MMHEH TeMIIeparype HHXE MHHYC
40 °C, 11511 MOHT@)KHbIX NETENh HEe NOMYyCKAeTCs MpHMe-
HATh cTanb Mapku BCr3mnc2.

HopmaTHBHbIe M pacyeTHbIE
XapaKTEePUCTUKH apMaTYPhL

2.18 (2.25) . 3a HOpMaTUBHbIE CONMPOTHB/IEHUSA apMa-
Typel R, NPUHUMAITCA HAUMEHBIINE KOHTPOJIHpPY-
eMbl¢ 3HAYCHUA:

IJ1Sl CTEPXXHEBOM apMaTypbl — (PU3UUECKOT0 NIpeLiena
TEKYUeCTH;

11 OOBIKHOBEHHOM apMATYpHOH MPOBOJIOKU — Ha-
npsHxeHusa, pasHoro 0,75 BpeMEHHOIO CONPOTUBJICHUSA
pasphIBY.

HopMmaruBHble CONpOTUBIIEHHA Ry, [UIA OCHOB-
HbIX BHOOB HEHAIpAracMoOH apMaTypbl IpUBEOECHBI
B Tabin. 14.

2.19 (2.26) . PacueTHble CONMPOTUBJIEHMA apMaTypbl
PacTsDKEHMI0 ¥ CXKaTHI0O COOTBETCTBEHHO Ry M KRy,

IJIA NpeneibHbIX COCTOAHMH MEPBOM IPYIMIbI ONpeaeiIs-
I0TCA NyTeM OeNeHWS HOPMATHUBHBIX COMPOTUBIICHUU

Ha Kko3pPHIMEHTHI HAJeXKHOCTH MO apmarype 7o,
[IPUHUMAEMbIE PABHbIMH :

a) N8 CTepXXHEBOH apMaTyphbl KJIACCOB:

Aluw A1l . . ... . e e 1,05
AT-IIIC u A-IIl pmamerpom 10-40MmMm . . . . . 1,07
A-III puamerpom 6-8 MM . . . .. . ... ... 1,10
0) ond npoBONOUHOU ApMAaTYPHI Knacca Bp-I .. .1,10

PacueTHble CONMpOTUBNIEHHA apMaTypbl PACTIXKEHUIO
VIR TpeHeNibHbIX COCTOAHUK BTOPOU CpyHIbI MPUHK-
MalOTCA paBHbIMH HOPMATUBHBIM CONPO1ABJICHUAM.

PacyeTHble CONMpPOTHBIIEHHUS apMaTyphl PAaCTIXKEHHIO
H CKATUIO, UCTIONTb3YyEeMBIe MIPH pacuere Mo HpenesIbHbIM
COCTOAHMAM IIEpBOH TpYIIbI, IpUBEedeHbl B Tabm. 13,
d IIpy pacuetre Mo IMpenelbHbIM COCTOAHUAM BTOPOH
rpynnsr — B 1a01. 14.

2.20 (2.28) . PacueTHpie CONMpOTHBIIEHUSA NONEPEUHOM
apMaTypnel (XOMYTOB H OTOTHYTBIX CTepXxHen) KRj,,

CHIDKAIOTCSL [0 CpaBHEHMIO ¢ R NyTeM YMHOXXEHUA
Ha KO3 duimeHTH! YCROBUHR paboThl Yo, U Vg, -

a) He3aBUCUMO OT BHA3a H KJlacca apMarypbl —
Ha KO3pduumeHr Yg; = 0,8, YU TbIBAOLIUA HEepaBHO-
MEPHOCTb paclpele/icHHA Hanps>XeHUH B apMatype
110 [JIHHE pacCMaTpUBaeMOr0 CEYCHHA;

0) WA CcrepxHeBOW apmarypel KraccoB A-lIl u
A1-ITIIC ouamerpoMm meHee 1/3 muamMerpa NMpPOOOJIbHBIX
CTep)KHEH M i IIPOBOJIOYHOM apmaTypbl Kiacca Bp-l

CBApHBIX KapkKacax — Ha Ko3p¢puuuMeHT Y, =0,9,
YUYHTHIBAIOHIMH BO3MOXHOCTh XPYIKOI0 pa3spylLICHHA
CBAPHOI'O COEIUHEHMA.

PacueTHpie comnmpotuBieHus R, C y4eTOM YyKa3aH-
HbIX KO3} OHUMEHTOB YCIIOBHH paboThl Yg; H g2
IIpUBEOECHBI B Tab. 15.

KpoMe TOro, npyu pacitiosioXeHuy pacCMaTpUBaEMOTO
CEYCHHUA B 30HC AHKEPOBKH ApPMaTypPbl pacueTHBIE CO-
NPOTUBNICHUS R, ¥ R, YMHOXAWICA Ha KOIDDUUMeHT
YCIOBM palOoTBI V., YUMTHIBAIOIIMA HENOIHYK aHKe-
POBKY apMaryphl H ONlpeeNiAeMBbIN COracHo m. 3.44.

Hns 3meMeHTOB M3 Jierkoro OeroHa kitacca B7.5
M HWKE pacCyeTHBIE CONPOTUBJIEHHA Ry, MNONMEPEUYHOM
apMmatypbl knaccoB A-I u Bp-1 ymHOXawTCs Ha K03¢-
¢puuMeHT ycoBul paborsl 7., =0,8.

2.21 (2.30) . 3nauenms MoOyns YNPyrocTH apMary-
pbl F; IPUHUMAIOTCA PaBHBIMHM IS ApMaTyPhl KJ1aCCOB:

A-lum A-11 . ... 210 000 MIla (2 100 000 xrc/cm?)
A-IITu AT-IIIC . 200000 ,, (2000000 s )
Bp-I ...... . 170000 ,, (1700000 ,, )

3. PACHET BETOHHBIX
U KEJIE3OBETOHHLIX 3JIEMEHTOB
[10 NNPEAEJIbHBIM COCTOSAHUSIM
MMEPBOH T'PYIIILI

3.1. liia yuetra BIMAHHUA [IHTENBHOCTH OEUCTBUA
Harpy3oK Ha IIPOYHOCTb OeTOHa pacueT OETOHHBIX M
’KEJIE300E€TOHHBIX 3JIEMEHTOB IO MPOYHOCTH B OOLUEM
cllyyae IMPOU3BOIUTCA:

a) HA [eACTBHE MOCTOAHHBIX, JUIMTEJIbHBIX M
KPaTKOBpeMeHHbIX Harpy3ok, KpoMe Harpy3oK He-
IIPOOJDKUTENIBHOIO JIEHCTBHA (BETPOBBIX, KPaHOBBDIX,
OT TPaHCIIOPTHBIX CPEACTB, BO3HUKAIOLIMX IIPH M3rO-
TOBJIEHHH, TPAHCIIOPTHPOBAHMU H BO3BEJESHHH M T. I1.),
a TaK>Xe Ha JEeHCTBHE OCOObIX HArpy30K, BbI3BaHHBIX
nepopMalMAMU HPOCAIOYHBIX, HaOYXaloIMX, BEYHO-
MEp3JIbIX M NOOOOHBIX IPYHTOB; B 3TOM CIIyyae pac-
YCTHDBIC CONPOTHUBNECHUA DETOHA CKATHIO U PACTSKEHMIO
COOTBETCTBEHHO R M K, NpUHMUMaTCA 1O Tabm. 8
npu vy, = 0,9:

6) Ha HmeiCTBUE BCeX HAarpy3oOK, BKIJIIOUas HAarpy3KH
HEMPOJOJDKUTENBHOIO OEUCTBUA; B 3TOM Clly4yae pac-
yeTHbI€ CONpPOTHBJICHHA OeroHa Ry, W R, nmpuHHMa-
I0TCA 110 Tabn. 8 mpu ¥y, = 1,1%.

Ecinn KOHCTpYKIHMA 3KCIUIyaTHPYeTCS B YCJIOBHSAX,
OMaronpMATHBIX [j1A4 HApacTaHUA MNPOYHOCTH OETOHa
[ TBepAcHME NON, BOMAOHW, BO BJIAXKHOM TIPyHTIE WIK
IIpH BAAXHOCTU OKPYXalolllero BO3/yXa cBbillie 75 %
(cM. m. 1.8) ], pacuer mo ciyyaio ,,a” IIPOU3BOIUTCH
np4d vy, = 1,0.

* Ecnu npu ydeTe ocobbIX HAarpy3oK, COTTIACHO YKa3aHHSIM
COOTBETCTBYIOILMX HOPM, BBOIDMTCA HOOMONMHUTENBHBIM KO3(-
duumMeHT ycnoBuit paborTel (Hanpumep, IIpH yueTe celicMHYec-
KHX Harpy3oK), MpUHHMAETCA vy, = 1,0.
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YcnoBre MpOYHOCTH OOJDKHO YNIOBJIETBOPATLCA IIPH

3
pacyeTe Kak MO CJIy4aio ,,a’ , TaK H IO CIIyyalo ,,0 .
[Ipy OTCYTCTBMM Harpy3oK HENPOAOIDKHTENIBHOIO

NeHCTBUA, a TAaK)Xe aBapHHHbIX pacueT I0 IMPOYHOCTH
NPOH3BOAMTCA TONBKO MO CITYHalo ¥

[py HaTWuMH Harpy3oK HENPOMOIDKMTENIBHOIO
NeHCTBUA WIH aBaPMMHBIX PACUeT IPOU3BOAMTCA TOJILKO
1o cyyyaro ,,6”, eclii BhINONHACTCA yCIIOBHYE

Fy < 0,82Fy;, (1)

rne F; — ycuie (MOMEHT M., nonepeuyHasa cuna
Q; WM TNpofoNbHas cuna Ny) OT Harpy-
30K, HCIONb3YEMBIX IPH pacyere MO Cly-
yaio ,,a°’; IPpH 3TOM B pacueTe CEeYeHHH,

HOpMaJIbHbIX K IpOAOJIBHOH OCH BHeE-
UEHTPEHHO HArpy>XEHHBIX 3N1€MEeHTOB, MO-

MeHT M; npuHUMaeTcAd OTHOCHUTEIIBHO OCH,
NpoXoJAlleH uepe3 Hambolee pacTAHYTBIA
(MM  MEHee CXKaTbli) CTepXXeHb apMa-
Typbl, a [UIA OETOHHBIX 3IEMEHTOB —
OTHOCHUTEJIBHO pPACTAHYTOM WIH HauMeHee
CXaTOH T'paHu,;

Fyy — ycMJIMe OT Harpy3oK, MCHOJIb3YEMBIX IIpH

pacuere 1o ciyvamw ,,0”.

HonyckaeTrcss HNOPOU3BOOUTb pacdeT TOJIBKO IIO
cnyvaro ,,0° M IpH HeBBINONHEHMM ycoBHA (1), mpu-
HUMasA pacYeTHbIC COMpOTUBJIEHHS OetoHa R, u Ry,
(mpy 75, = 1,0) ¢ kxospdumerrom v, =
= 0,9F/F; < 1,1.

1A BHEUEHTPEHHO CXAaTbIX 37TEMEHTOB, PAaCCUHUTBI-
BaeMbIX MO HeAePOPMUPOBAHHOH CXeMe, 3HAYCHHA
Fy u £ moxHO ompenenarts Ge3 yyera mporuba 3e-
MEHTA.

s KOHCTpYKILMH, IKCIUIyaTUPYEMBIX B YCIOBHAX,
OnaroNnpUATHBIX [IA HApaCTaHHA IPOYHOCTH OETOHa,
ycnoBue (1) npuoGperaer Bug F; < 0,9 Fyr, a K03d-
buument vy,; = Fyy/ Fy.

PACYET BETOHHbLIX 3JIEMEHTOB IO NPOYHOCTHU

3.2(3.1). Pacuer nmo npoyHOocTH GETOHHBIX 3JIEMEH-
TOB KOHCTPYKLMH HOJIKEH IIPOM3BOLMTHCA JIA Ceue-
HUY, HOpPMAJIBHBIX K WX HpOOOJbHOH OCH. B 3aBucu-
MOCTH OT YCJIOBHH pabOThI 3JIEMEHTOB OHH PacCUMUTHI-
BaTCcA 0Oe3 yyera, a TAKXKE C YYeTOM CONpPOTHBJICHUA
OeTOHA pacTAHYTOH 30HBDI.

be3 yyera colpoTHBIIeHMs1 6€TOHA pacTAHYTOH 30HBI
IPpOU3BOOUTCA pacueT BHEUEHTPEHHO CXaThIX 3JIe-
MEHTOB, YKa3aHHbIX B II. 1.7a, NpuHUMag, 4TO AOCTH-
KeHHE IIpelleIbHOI0 COCTOAHMA  XapaKTepH3YeTCA
pa3pyLueHHeM cxaTtoro 6erToHa.

C yueTOM CONpOTUBIIEHHA OETOHA PACTAHYTOM 3OHBI
IPOM3BONMTCS pacyeT 3NIEMEHTOB, YKa3aHHbIX B 11. 1.76,
a TaKXXe WIEMEHTOB, B KOTODBIX HE HOMyCKaKTCA Tpe-
ILMHBI 10 YCJIOBMAM JKCIUVIyaTallMH KOHCTPYKLHH
(27IeMEHTOB, IIOOBEpralolIMXCs  [OaBJICHHI0O BOMbI,

KapHHM30B, IapaneroB M ap.). IIpu 3roMm npurnmaercs,
YTO [OCTHXKEHHE MNPefeNIbHOTO COCTOSIHMA XapaKTepH-
3yeTcA  paspylieHHeM OeTOHa pacTAHYTOM  30HbBI
(nosiBJIeHHEM TPEILMH) .

B cnydae, Korma BO3MOXHO 00pa3oBaHHE HAKIIOH-
HbIX TpewMH (HalpuMep, 3MEMEHTbl OBYTaBPOBOIO H
TABPOBOrO CEYCHUH [P HAJIMYUM MONEPEYHbIX CMII),
JOJIKEH TIPOHU3BOOMTBHCA pacyeT OETOHHBIX 3JIEeMEHTOB
u3 ycioBua (13).
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Kpome TOro, OOJDKEH NPOHU3BOAMTHLCS pacyeT 3JJe-
MEHTOB Ha MecTHOe cxXartHe (CMATHE) COrJIacHO
. 3.93.

BHELIGHTPEHHO C)KaThie JIEMEHTHI

3.3(3.2,1.21).IIpn pacuyeTre BHEUECHTPEHHO CXKATbIX
GeTOHHBIX IEMEHTOB OO/IKEH NPHHHMAThCA BO BHHMaA-
HUE CJIYYalHBIA 3KCLEHTPHCKTET MPOJOJIBHOTO YCWIINA
€,, 00yCIOBJICHHbIH HE YUTeHHBIMH B pacyere $aKTO-
paMH. JKCUEHTPUCUTET €, B JM0OOM Cilyyac MPHHUMA-
eTCsi He MEHee:

1/600 muHbl 37IEMEHTA WIH PaCCTOAHMA MEXIY ero
CeYeHUSIMH, 3aKPpCIUIEHHBIMH OT CMCILICHUA,

1/30 BBICOTBI CEYECHU S ;

10 MM (O12 cOOpPHBIX 3MIEMEHTOB IPH OTCYTCTBHH
IPYTHX OJKCOEPHMEHTANIBHO OOOCHOBAHHBIX 3HAYEHHH
e,).

I 37IeMEHTOB CTaTHYECKH HEONpeReIMMbIX KOH-
CIPYKIMH (HanpuMep, 3alleMIIeHHbIX MO KOHIAM CTeH
WIH CTONOOB) 3HaueHHE IKCHEHTPHCHTETa IIPOIOIbHOH
CMNIBl OTHOCHTENBHO LEHTPA TAKECTH IIPUBEOEHHOTIO
CEUCHUA €, INPHHAMAeTCA paBHBIM 3HAYeHHI0 3KCLEH-
TPUCHTETA, IOJIYUEHHOMY M3 CTaTHYECKOIrO pacyera
KOHCTpYKIHMH, HO HE MEHee ¢, .

B 3nemMeHTax CTAaTHYECKHM ONpeHeTUMBIX KOHCTPYK-
UMH 3KCLUCHTPUCHUTET €( HaXOOMTCA KaK CyMMa 3KC-
LHEHTPHUCHTETOB — OIPEaeIAeMOro M3 CTaTHYECKOro
pacueTa KOCHCTPYKIMHU U CITy4anHOro.

3.4(3.3). [Ipu ruGkoctu anemeHTOB Iy /i > 14 (md
PAMOYTOJIBHBIX CeueHud npH /o /h > 4) HeobGxomuMo
YVUMTBIBATh BJMAHHE HA HX HECYIHYI0O CIOCODHOCTH
Mporubos B INIOCKOCTH IKCLUEHTPUCUTETA IIPOOOIILHOIO
YCWIMA M B HOPMAJIBHOM K HEH IUIOCKOCTU IYTEM
YMHOXEHHUSI 3HaueHHM €p Ha KO3IpUIMEeHT 1 (CM.
n.3.7). B cayvae pacuera U3 IUIOCKOCTH 3KCLEHTPH-
CUTETa MPOOOBHOIO YCWINA 3HAUCHHE €y NMPUHUMAETCA
pPaBHbBIM 3HAUYEHHIO CJIIYYaMHOI O KCUEHTPUCHTETA.
 IlpuMeHeHHe BHEUEHTPEHHO CXKATBIX GETOHHBIX 3JIE-
MEHTOB (3a UCKITIOYEHHEM CIIYYaeB, MPEaYCMOTPEHHbBIX
B n.1.76) He pomyckaercd NpH 3KCUEHTPHCHTETAX
IIPWIOXKECHUSA IPOMOJIBHOM CHIIBI C YYE€TOM IMpOrubos
€o M, NPEBbIILUAIOIIMX :

a) B 3aBUCHMOCTH OT COUETAHU A HATPY3OK:

Ipyd GCHOBHOM COYECTAHHMH . . . . . . . . . 0,9y
,, 0cobOM by e e e e e e e 0,95y
0) B 3aBHCHMOCTH OT KJ1acca OeToHa:
npy knacce BlQusBnitlie . .. . ... .. y-10

" B7,5 u HMXe

(30eCh Y — paccTofgHME OT LEHTPa TAKECTH CEUYEHMA
10 HauboJlee CXKaTOro BOJIOKHA GeTOHa, MM) .

3.5(3.4). Bo BHEUEHTPEHHO CXKATbIX BETOHHBIX 3JIC-
MEHTAaX B CIIyuyasX, YKa3aHHbIX B II. 5.122, HeoOxomMo
npedycMaTpUBaTh KOHCTPYKTUBHYI apMaTtypy.

3.6{3.5).Pacuer BHELEHTPEHHO CXaTbIX OETOHHBIX
IJIEMEHTOB [JOJDKEH MPOM3BOAUTLCHA O3 yueTa pacTs-
HyTOro OeTOHA U3 YCIIOBHA

N < RyAy, (2)

rae A; — IUIow@aab CXarod 30HBI OeTOHA, ompee-
JIAeMasa U3 YCJIOBUA, YTO €€ UEHTP TAXECTH
COBII&[1aeT ¢ TOUYKOH IPWIOXKECHKA PaBHO-
AEHCTBYIOIIECH BHEIUIHHX cHN (uepT. 1).



Yepr. 1. CxemMa yCHAMK M 3MI0P3 HANPMKEHHH B MNOMNEPEYHOM
ceYeHHH BHELEHTPEHHO CKaToro 6eToHHOro ljnemMeHra Oe3 yuera
COMpOTHBJICHHA GeTOHA PACTAHYTOH 30HBI

] — UEHTp TSKECTH IUIOLIAfH CKaTof 30HBI; 2 — TO Xe, MJIO-
(A4 BCETO CeueHusd

I 351IeMerTOB NPAMOYIOJIbHOIO CeYeHHA Aj Ompe-
nenAeTcs no popmyne

Ap

{
O
-

~~
-
|

!

p

(3)

BHeueHTpeHHO C)KaTbie O€TOHHBIE IIEMEHTBI, B KOTO-
pBIX NOsIBJIEHHME TPEIUMH He IOMYyCKAaeTCA IO yCIIOBHAM
IKCIUTyaTammy (cM. IL. 3.2), He3aBHCHMO OT pacuera
u3 ycnoBua (2) NODKHBI OBITH NMPOBEPEHBI C YYETOM
COIIpOTHBIICHUS OETOHA PacTAHYTOH 30HBI H3 YCJIOBHSA

W
N < Sortol (4)
EoaN— 7

1A 371eMeHTOB IpAMOYTOJIBHOIO CEUEHHs YCIIOBHE
(4) umeeT BUST

v < LISRybh )
68017 —
h

PacueTr BHEUEHTPEHHO CXAThIX 3JIEMEHTIOB, YKa3aH-
HiX B I 1.70, AO/MKEH NPOM3BOOUTLCA W3 YCIIOBMA
(2) wmn (4).

B popmynax (3)—(5):

n — KO3Q@PHIUMEHT, onpeaerseMbid o ¢GopMyIie
(8);

r — pacCTOAHME OT LEHIPA TOKECTH CeUYeHMs 10
AOPOBOH TOYKH, Haubonee yOaJIeHHOH OT
pPacTAHYTOH 3OHBI, OllpedenaemMoe mno ¢op-

MyTie

W
r = @ —; (6)
; A
b
Q = 1,6 _
Izb,ser
0,7 n e 60omee 1,0;

0;, — MaKCHMAaNbHOE HANPAXKECHHE CXKATHA, BHIYHC-
IsieMOe KaK Wis yupyroro rena,

W, — MOMEHT CONpOTHBJIEHHsS CEUECHMs [jIf Kpai-
Hero pacTAHyTOro BOJIIOKHa C Yy4YeTOM He-
yapyrux pedopmaimi pacTAHYTOro OEToHa,
ONnpeaesisieMblH B NPENIOIONKEHHH OTCYTCT-
BHA MPOJOJIBHON CHJIbI IO popMyIie

W _, = + S0, (7)
pl P bo

, HO IpHHKMaeTcsa He MEHee

rne I, — MOMEHT HHCPIMM IUIOIIAMM CEYCHHA CXKa-
TOH 30HBI OeTOHA OTHOCHTEJIBHO HYJICBOH
JIVHWH ;

Spo — CTaTHYECKHH MOMEHT IUIOMIaiM CEuCHUs
PacTAHYTOM 30HbI OETOHa OTHOCHTEJIBHO
HYJIEBOU JIUHWH,
h — X — paccTosiHHe OT HYIEBOH JIMHUHM [0 PaCTA-
HyTO# I'PaH#i, paBHOE:
h—x = zsf—l X
A+ Ay,

A;,, — oAb CXaTOH 30HBI OeTOHa, QOMOJI-
HeHHasd B pAaCTAHYTOH 30He NPAMOYIOJIb-
HUKOM IIMPUHOW b, paBHOM IUKpUHE
CeueHUs MO HYJIeBOM JIMHHH, H BBICOTOH
h—x (u4epT. 2);

Spy — CTaTHYECKHH MOMEHT IUIOLIA/IH Ay, OTHO-
CHTEJIbHO pacTAHYTOH IpaHH.

o3

ept. 2. K onpenenenuio Ay,

Homyckaerca 3HaueHue W,; ompenenats mo ¢op-
MYTIE

wp[ ~ 7w0 2

rie 7Y — CM. Tabn. 29.

3.7(3.6) . 3HaueHne KOIPPHIUMEHTA 7}, YUHTBIBGIO-
IeTO BIIMAHME IIporuba Ha 3HauyeHHEe IKCUEHTPHCHTETA
MPOAOJ/ILHOTO YCHIIUA €g, CIeAyeT OIpeAenATh IIo

dopmyie

n= — (8)

rne N, — yclnoBHas KDMTHYECKas CHJIa, OIIpeielise-
Mas 1o ¢popmyiie

64F [ 0,11
= ——— |———+0,1) (9
Ner @113 (0,1 + 0, ) ®)
(3mecp I — MOMEHT MHepUHH ODETOHHOI'O CEYeHU) .
A 35eMeHTOB NPAMOYTOJIBHOTO ceueHns popmyrna

(9) umeer BUA

N _ =

cr

0,533 E, A ( 0,11
ﬁﬂ}(lg/h)z 0,1+ 56

B dopmynax (9) n (9a):
¢; — KOIDOUIMEHT, YUHTHIBAIOHINA BIIMSAHHME
IJIMTENBHOrO0 [ACHCTBHA HArpy3KM Ha
Nporud 3jIeMEHTa B NpeNesIbHOM COCTOS-
HHU, PaBHBIH:

+ Q, 1). (9a)

Ml!
vr = 1+ 8 ’ 10
o, (10)

HO He Qornee 1+ 3,

3nech f — KO3pGHUMEHT,
1ab1. 16

IIPHHUMAEMBIU 1o
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M, — MOMEHT OTHOCHTEIBHO PACTAHYTOM HIIH
HaiMEHee CXKaTOM TpaHH CCUCHUA OT

MeAACTBUA MNOCTOAHHBIX, [IHTEJIBHbIX H
KpPaTKOBPEMEHHBIX HArPY30K;
M,; — 1O Xe, OT OEHCTBHA INOCTOAHHbIX U IJIH-
TeJIbHBIX Harpy3o0K;
l, — ompenenaercs no tabm. 17,
§ — Ko3pduUIMEHT, MNPHHAMAaeMbId PpaBHbIM
eo / h, HO He MEHee

= 0,5 - 0,01 o

O .
e, min ? ’
’ h

0,01R,

(3mecs Ry — B Mlla).

Il pumeuaHHn e [Ipu pacieTe CeUeHHA 1O CNYyHaAM -
u ,,06” (cM. O 3.1) NOMYyCKaeTCcA 3HaUeHHe 6, ..., ONPCACNATE

OmHH pa3, IpuHUMas 3HaveHHe Ry mpu vy, = 1,0.

Taonuuma 16(30)

BeToH KoapduuueHr f
B ¢opmyne (10)

1. Taxkenein 1,0

2. MenkKo3epHUCTBIA I'pyni:

A 1,3
b 1,5
B 1,0
3. Jlerxuit:
IpH MCKYCCTBE€HHBIX KPYIHBIX 3aNoOJI-
HUTENRAX H MEIKOM 3aNOTHUTENE!
NNOTHOM 1,0
[IOPUCTOM 1,5
pH eCTeCTBEHHBIX KPYIHBIX 3anon- 2,9
HU TENSIX
4. Ilopu30BaHHbIN 2,0

I[1 pu MeuaHue I'pynnbl MelKo3epHHCTOrO OeTOHA
NpHBeOeHBI B 1. 2.1.

Ta6nuna 17(31)

PacueTHasl OJIUHA
[, BHEUEHTpEHHO
CHKAaThIX OSTOHHBIX

XapakTep OIHMpaHU A
CTeH ¥ cTon00B

AECMEHTOB
1. C onmopamMu BBEPXY H BHU3Y :
a) NMpd [IAapHUpax HA [OBYX KOHLax H
He3aBKCMMO OT BEIIHYMHBI CMelile-
HY A OTIOP
6) npd 3alIeMIIEHHH OfIHOTO M3
KOHUOB M BO3MOXHOM CMELUICHUY
OII0p I 30aHU:
MHOTOIIPOJIETHBIX 1,25H
OJHONPOJIETHBIX 1,50H
2. CeobopHo crosaume 2,00H

Obo3snayenue, npunaroe e rabn. 17: H — BricoTa cronba
(cTeHbI) B mpedefiax TaXa 3a BEIYETOM TOJILUMHEI IUIMThI Hepe-
KPBITHA HJIH BRICOTA CBOOOOHO CTOALIEH KOHCTPYKIMH.

3.8. Pacuer ¢ yuyeroM nporuba BHELEHTPEHHO CXa-
THIX OeTOHHBIX 3IEMEHTOB IPAMOYIOJIBHOIO CEYCHUSA
3 Taxenoro OeTroHa Kiacca He Bbpile B20 momycka-

20

eTcA INpPOM3BOAMT C MOMOWBK rpapuka (uept. 3).
[Ipr 3TOM JOJDKHO BBINMOJIHATLCA YCIIOBHE

N < a, R, bh,

rge o, — ompefensercs no rpapuxy (depr.3) B
3aBMCHMOCTH OT 3HaueHMH e€g/h R

0.1 0,2 0,3 0.4 &, /h
Yeaoauvie 0003HAUEHUR .

npu M, /M, = 1,0,

npu M, ;/M; = 0,5.

Yept. 3. I'paduk Hecyiler cnocoGHOCTH BHELIEHTPEHHO CXKATBIX
OeTOMHBIX IJICMEHTOB

HU3rudaemMpble 3J1eMEHThI

3.9(3.8). Pacuer usrubaeMhrIx GETOHHBIX INTEMEHTOB
TOJIKEH MPOU3BOAUTLCA M3 YCIIOBUA

M <Ry Wy, (11)

rae W,; — onpepnensiercas 1o ¢opmyre (7); nnsa

IEMEHTOB  NPAMOYIOJIBHOTO  CeueHHUA
Wp, IIPUHUMAETCHA PaBHBIM:
bh*
W, = . (12)
? 3,5

Kpome TOro, mis 35eMeHTOB TaBPOBOIO M /IBYTaB-
POBOTrO CEUYCHUH JOJDKHO BBIMOJIHATHCS YCIIOBHE

Txy < Ry,, (13)

[AE Ty, — KacarelbHble HANIPsSIKEHUs, OIpeleraeMble

KaK i ylnpyroro mMarepHualna Ha YpOBHE
LEHTpa TAXKECTH CeUCHM.

[Ipumephl pacueTa

[Mpumep 1. Jano: MexxkBapTHpHaa DeTOHHAaA MaHEb
creHbl TonmumHon h = 200 MM, BbicoTon H = 2,7 m,
M3rOTOBIEHHAd BEPTHKAIBHO (B KacceTe) M3 KepaM-
3uT06EeTOHAa Ha KBaplieBOM IlecKe-Kiaacca Bl5, mapku
no cpennei mwiorHocty D1600 (£, = 14 000 MIla);
nonHas Harpyska Ha 1 M crensl NV = 900 xH, B TOM™
yiclle MOCTOSIHHAasA W JUIMTEJIbHAasg Harpy3ku V) =



= 540 xH; Harpy3kH HenpOHOJDKUTEJIbHOrO AeHCTBHA
OTCYTCTBVYIOT.

Tpebyerca NpoOBEpHUTH NPOYHOCTD ITAHEIH CTEHDI.

P acueT MPOM3BOOMM COIJIACHO II. 3.6 Ha IEHCTBHE
gpopospHoit ¢l N = 900 xH, npunoxxeHHOH CO
CIIYYAUHBIM  IKCUCHTPHUCUTETOM €,, OIpeneasaeMbIM

corjlacHo 1. 3.3.

3 hn 200
OCKOJIBKY

30 30

1o 2190 _ 4,5 mm < 10 MM, criydaitHBIHA

600 600
IKCHEHTPUCUTET IPUHMMaeM paBHEIM 10 MM, T.e.

eo = 10MM. 3akperuieHHe NHaHeJd CBEPXY H CHH3Y
NPUHUMAaeM IHApHUPHBIM, CIIEOOBATEJIBHO, pacyeTHas
iMHa lg, cormacHo 1abn. 17, paBHa lp = H = 2,7 M.

b - 27 135>
h 0,2

> 4, pacueT MPOK3BOAUM C YYETOM IIporuda COriacHo
m. 3.7.
[Io popmyne (10) ompenemum Ko03pPHUMEHT ¢,

= 6,6TmMmm < 10MMH

Tak xaxKk rHOKOCTh IaHenH

IIpoBepumM ycnoBue (2), ucnonb3ys dopmyny (3):

2eo M

2-10-1,902 )
200
= 954000H = 954 xH > N = 900 kH,
T. €. MPOYHOCTh NMaHENH obeclieyeHa.

5,89 - 200 000 (1

PACHYET KEJIE3SOBETOHHBIX
JJIEMEHTOB ITO ITPOYHOCTH

3.10(3.9). Pacuer mo mnpovYHOCTH >XeJIe300€TOHHBIX
3JIEMEHTOB [OJDKEH NPOM3BOIMIBCA [UIA CEYCHMH,
HOPMAJIBHBIX K HMX MPOOOIIBHOM OCH, a TaKXe Jif
HAaKJIOHHBIX K Hed ceuyeHHH HanOoJlee ONMAaCHOro Harpas-
neHusa. [Ipy HaMYMH KpyTALWMX MOMEHTOB CJIEAYeT
IPOBEPUTh IPOYHOCTh IPOCTPAHCTBEHHBIX CEYCHHH,
OrpPaHMYEHHBIX B pacTAHYTOH 30HE CIHPAIIbHOH Tpe-
IMHOH HauOoJiee OMacHOro M3 BO3MOXKHBIX HAIlpaBJIe-
Hui. Kpome TOro, cnemyer MpOHU3BOAMTB pacueT 3jie-

npuauMasa f = 1,0 (cm. 1abn. 16). Hockonpky 3kc- MEHTOB Ha MECTHOe [eHCTBHe Harpy3ku (cMsATHE,
IEHTPUCHTET MPOMOJIBHOH CHJIbI HE 3aBHCHT OT Xapak- IPOJABJIMBAHKE, OTPBIB) .
M
Tepa Harpys3oK, 3[eCb MOXXHO IIpMHATh - Jk; L = H3rubaemMbie 371eMEHTHI
_ M 540 0,6, PACYET CEYEHHH,
N 900 HOPMAJIbHBIX K ITPOOJIbHOH OCH 3JIEMEHTA

o; = 1+ .M” = 1+0,6 = 1,6. 3.11!3.11).Pacqe'r CEUeHHH, HOPMAJIBHBIX K TIpO-

TOr/ia M, HOJIBHOM OCH 3JIeMEHTa, KOrJa M3rubaloiuMi MOMEHT

IEUCTBYeT B IUIOCKOCTH OCH CHMMETPHM CEYEHHMA U
apMaTypa COCpefoTOuCHA Yy NEepleHIUKYNAPHDbIX YKa-
3aHHOH IUTOCKOCTH IpaHeH 3JIeMeHTa, CledyeT NpPOoUu3-
BOJUTh COIJIaCHO M. 3.15—3.23 B 3aBUCHMOCTH OT
COOTHOHIEHHA MeEXAYy 3HaueHHeM OTHOCHTEJIBHOH
BBICOTBI CXKAaTO# 30HBI OeToHa & = x/hy, onpenense-
MOH M3 COOTBEICTBYHIUMX YCIIOBHM paBHOBECHA, H
3HQYCHUEM OTHOCHTENIBHOH BBICOTBI CXXATOH 3OHBI
betoHa £, (cm.m. 3.14), npH KOTOpOM IpenesbHOE

[TockonbKy Harpy3KH HeINpOIO/DKUTEIbHOIO [eH-
CIBHA OTCYTCTBYIOT, PACUETHOE COIPOTHBIICHHE DeTOHA
Ry, cormacHo 1. 3.1, mpuHUMaeM ¢ ydyeToM Ko3ddu-
IMEeHTa ¥y, = 0,90, T.e. Ry, = 7,7 Mlla, a yuwThiBas,
cornacio Tabn. 9, xko3dpPpuureHTbl YCIOBUM PabDOTHI
Yp3 = 0,85 ¥ v,y = 0,90, monyuum Ry = 7,7 - 0,85 %

x 0,90 = 5,89 MITa.
lo

Taxk xak 6, ,,;,, = 0,5 — 0,01 - 0,01R, =
, MR h COCTOSIHHE 23JJIEMEHTa HacTynaer OOHOBPEMEHHO C
B - eo JOCTHXXEHHMEM B pacTAHYTOH apMartype HalpsDKeHHUA,
= 0,5 -0,01- 13,5 — 0,01 - 5,89 = 0,306 > o - pPaBHOTO PacYeTHOMY COMpPOTHUBAEHUIO -K .
10 3.12(3.18) . Pacuer u3rubaempix 37€MEHTOB KOJIb-

, IpuHUMaeM 8, = &, .., = 0,306. IEBOTO CeYEHHsA IPH COOTHOLUEHHM BHYTPEHHETO H
HapyXHoro paguycos r;/r, =2 0,5 ¢ apmatypoi,
pPaBHOMEPHO paclpede/ieHHOH II0 IJIMHE OKPYXHOCTH
(mpM uMClIe IPOJOJIBHBIX CTEpP)KHEH He MeHee 6),
JOJDKEH NpPOU3BOAMTLCA KAaK I BHELEHTPEHHO CXa-
TbIX JJIEMEHTOB corjachHo nm. 3.69 u 3.70, npuHuMas
3HauYeHHe npoaosibHoM cunbl N = 0 ¥ INOOCTaBIAA
BMeCTO Ve, 3HaueHHe H3rubaroliero MomeHra M.
3.13. PacueT HOpMarnbHBIX CE€YEHHH, HE OTOBOPEHHBIX
B ni. 3.11, 3.12 u 3.24, npousBoaurcsa no ¢popMynam
obLuero ciayyas pacyer:s. HOpPMAbHOI'O CEYEHH A COIJIACHO
1. 3.76, npunumasa B ¢opmyne (154) N = 0 u 3ame-
HAA B ycnouu (153) 3Hauenne Né BenmuuuHoOM M —
MpOoCKLIMEH H3rubawIero MOMEHTa Ha IUIOCKOCTD,
NePHEHAUKYIAPHYIO IIPpAMOH, O paHHYMBAKOLIEH CKa-
TYI0 30HY. ECTU 0Ch CUMMETpUH CeueHHs He COBMafaer
C IUTOCKOCTBIO HEHCTBHS MOMEHIA HJIH BOBCE OTCYT-
CTBYET, IIOJIOXKE€HHE TI'paHMUIbI CXATOM 30HBI [OOJIKHO
obecrieudTh BBINMOJIHEHHE HOOMOJIHUTEIPHOIO YCIIOBHA
NapaJuIeIbBHOCTH INIOCKOCTH JEUCTBUSI MOMEHTOB BHEli-

HUX U BHYTpeHHHX CHII.

200
Kputnueckyiw cuiny N,, omnpenemmMm no ¢gopmyine

(9a), npuruMasa rurom@anb ceueHus A A 1 M UTMHEI
cTeHsl, T. e. A = 200 X 1000 = 200 000 mm?:

0,533E, A ( 0,11
ga,(lo/h)z 0,1 + 86’

0,533 14 - 10° - 200 000 «

1.6 - 13,52

v (_ 0,11
0,1+ 0,306

N —

cr

+0,1) =

e

= 1898 - 10° H = 1898 kH,
OTCroOa

n = 1,902.

N 900
N, 1898
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3.14(3.12). 3Hauenne &g oOlpenenserca no ¢op-
Myne

= (14)

rge « — XapaKTepHCTHKa CXaroH 30HbI 0eTOHa,
onpenenseMas no gopmyne

Qa -—0,00SRb, (15)

30ech & — KO3(Q(PHUUMEHT, IpHHHUMAEMbIH
PaBHBIM 14 OETOHA:

3

. 0,80
buB ................. 0,75
JIErKOI'o M NMOPH30BAHHOIO . . . . . . 0,80
Oge 4y = 500 MIla — mpu McHonb30BaHMH KOIPPH-
IIHEHTa YCJIOBHU paboThl OETOHA 7Yy, =
= 0,9 (cm. 1. 3.1);
Ogc y = 400 MIla — mpu ucmonb3oBaHHH KOIPdHu-

HHEHTA ¥y, = 1,0 i 5, = 1,1;
R g3 R p — B MIIa.
3HaueHMA w M £p TPUBEOCHBI 1A 3TI€EMEHTOB
U3 TsaXKeloro OeroHa — B T1abm. 18, H3 -MeAKO3EpHH-
CTOTO rpymmsl A, 1erkKoro H NOpU30BaAHHOIO DETOHOB —
B Tabn. 19.

Taonunuma 18

— e e _—

Knacc pactaryTo#f | O6¢-

il

Koadpgdu- 3HaYCHUA w, Ep, ap H Y, IS ANEMEHTOB H3 TAXkKeToro b6eToHa KTaccoB

UMEHT yCno apMaTyphl 3Have- — . - - ' —

BHH paboThI HHe B12,5}| B1S5 B20 B2S5 B30 B35 B40 B45 B50 BS5S B60
GeTOHA 7,

0,9 JIroGoit 0,788 | 0,766 | 0,746 0,710 | 0,690 0,650 | 0,634 10,614
A-Ill (2 10-40) u 0,604 0,564 | 0,542 0,500 } 0,484 |0,464
Bp-l (2 4; 5) 0,422 0,405 | 0,395 0,376 {0,367 |0,355

4,26 3,86 | 3,68 3,36 3,23 }3,09

0,632 | 0,592 0,531 10512 |0,490
0.432 0.417 0,390 | 0.381 | 0,370
5.55

4,38 |[4,22 [4,03

0,510
0,380
5,01

1,0
A-Ill (2 10—-40) u
Bpl (& 4; 35)

1,1 JlioGol

0,586

A-IlIl ( ©210-40) u
Bp-l (24; 35)

0,411
0,327
2,35

0,442
0,344
3,06

0,464
0,356
3,80

0,558

0,630 | 0,606

0,385
0,312
2,23

| A-11

0,417
0,330
2,91

A-l tp | 0675] 0,665
ap | 0,447 0,444
v | 6,19 | 6,02 | 5,59

0,636
0,434

0,537
0,393

0,509
0,379
517 | 486 | 4,63 |4,42 | 4,16 | 4,09 | 3,80 |3,62

0,500
0,375

0,464
0,356

0,439
0,343



IIpooonxcenue raba. 18

W Osc, u
w = 085-0008Ry; tp = ————R—————g ap = Ep(1-05¢%R); Y, = ————Lte
() 73
1+ —2° (1———-) RS(I—-——)
Osc, u 1,1 1,1

[IipumevaRue 38a%eHna w, §p, ap H Y., NpUBedeHHEIc B Ta0N. 18,BHMHCNEHH Ge3 yueTa KOMPPUUMEHTOB 7vp; no Tabn. 9.

Taonuuga 19

Pkl — . . i i a—

Knacc pactany- | O6o-

___I{o-:;(pq:m-

3HaUeHNA w, Ep, ap H Y, A 3MEMEHTOB H3 MENTKO3epHHCTOro GeToHa Ipy Ikl A,
HHEHT yclo-| ToH apMaTyphl | 3Hade- JIETKOTO U IIOPHU30BAaHHOI'O 6€TOHOB KJIaCCOB
BH# paGoThi HMe — — : -
GeToHa v, BS B7,5 B10 | B12,S B15S B20 B25 B30 B35 | B40
0,9 JIio6oii w 0,780 | 0,768 | 0,757 | 0,746 0,738 0,716 | 0,696 0,676 | 0,660 0,640
Al (210-40) | &p 0,643 | 0,629 | 0,617 | 0,604 0,595 0,571 | 0,551 0,528 | 0,510 0,490
HBp-1 (@#4; 5) o p 0,436 { 0,431 | 0,427 | 0,422 0,418 { 0,408 | 0,399 0,388 | 0,380 0,370
Ve 4,71 4,54 4,39 | 4,26 4,16 3,92 3,75 3,55 342 | 3,28
A-Il Ep 0,671 0,632 0,556 { 0,539 0,519
ap 0,446 0,432 0,401 { 0,394 | 0,384
Vo 6,14 5,58 4,63 4,46 | 4,27
A-1 ER 0,690 0,652 0,559 | 0,539
xR 0,452 0,439 0,403 | 0,394
Vo 7,64 6,91 5,56 5,31
1,1 | JTioGoi - 0,774 0,734 0,725 0,672 0,648 } 0,628 | 0,608
A-lll (210-40),f &g 0,609 0,563 0,553 0,526 | 0,496 0,471 0,432
Bp-1 (24; 5) ap 0,424 0,405 0,400 0,388 | 0,373 0,360 0,339
Y 3,70 3,29 3,22 3,01 2,82 2,67 2,45
A-II Ep 0,641 | 0,626 | 0,610 | 0,595 0,585 0,588 | 0,528 0,503 0,463
ap 0,436 | 0,430 | 0,424 | 0,418 0,414 0,402 | 0,389 | 0,377 0,356
Y. 4,82 4,64 4,45 4,29 4,19 3,67 3,48 3,30 3,19
A-] Ep 0,663 | 0,648 | 0,633 | 0,618 0,608 0,581 | 0,551 0,526 | 0,5061 0,486
ap 0,443 | 0,438 | 0,433 | 0427 0,423 0,412 | 0,399 0,388 | 0,378 | 0,368
Yo 6,00 5,71 5,54 5,34 5,21 4,89 4,57 4,33 4,14 | 3,97
W USC 13
w = 0,80-0,008R;; £t = -———R——-———-—; ap = Ep(l-05kR); Y, = 2 ——
L4 S (1 1w'i") R.(1 ~ w/1,1)

Osc, u

Hpumeuanue 3HaueHHa w, Ep, @ R ¥ VY., NpuBeNeHHbIe B Tabn. 19, sBhrumciieHH 6e3 yuera KoadunmeHToRB vy DO Tabm. 9.

NPAAMOYTOJIbHBIE CEYEHUA 6) npu £ > £ — U3 YOIOBHA

M < apRybhd + R Ay (ho — a'), (18)

3.15. Pacuer npAMOYTOJIBHBIX CEYEHHH ¢ apMaTypoH,
COCPEIOTOYEHHON y CKAaTOH M PACTAHYTOH IpaHeH 3Jle-
MeHTa (uepT. 4), NPOU3BOOUTCH CIEOYIOIMM 00pa3om
B 3aBHCHMOCTH OT BBICOTBI C)KaTOH 30HBI

!
__RsAs _ RscAs :

rae ap = (R (1—-0,58g).
IIpy 3TOM pacueTHy!0 HECYIy10 CIOCOOHOCTb ceue-
HUS MOXHO HECKOJIBKO YBEIWYMTL IyTEM 3aMEHbI B

X = (16) ycmoBun (18) 3Hauenms ap Ha 08ap + 0,2a,,, rae
Rpb mpy £ <1 a, = &(1—-0,58) win no Ta6n. 20. 3Ha-
x YeHUA £p U Qp ONpedendwTca no 1abmn. 18 u 19. Ecnu
a) mpu § = 7 S &R — U3 yCnoBus X < 0, IpOYHOCTD NPOBEPACTCS U3 YCIIOBUA
0
M < Rybx (hy —0,5x)+ RSCA;(ho —a');(17) M<R,A;(hy — a'). (19)
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NprumMeyanue. Eom BpICOTA C)KaToM 30HBI, Ompe-

geNneHHast ¢ yuyeToM TMOJOBHHEL cicaTof  apMartypbl, X =
4

R b

HOCTb CeueHMA MOYKHO HECKOJIBKO YBEJIWUHTB, IIDOW3BONSA pac-
yer mo ¢opmynam (16) m (17) Ge3 yuera cKatoH apmarypsl
Al
5.

< a', pacyeTHyIO HeCyLIylO CrocoG-

X
4

As

Yepr. 4. CxemMa ycuiumd B NONEpeYHoOM IPAMOYTONBHOM ceve-
HUH H3rnb0aeMoro xene3o0eTOHHOIoO 3jJ1eMeHTa

3.16. U3rubaemepie 37ieMeHTbl pEKOMEHAYETCA IpO-
eKTUpOBATh TaK, UTOOBI O0O0ECHeuruTs BBINOJIHEHHE
ycnoBua & <  &p. HeBnimonHeHHe 3TOro yCroBHMA
MOX>XHO H#ONYCTATbh JIMLIb B CJlIyyae, KoOrga IUIoians
CEUeHUA PaCTAHYTOH apMaTypbl OIpeesieHa U3 pac-
yera IO MpedellbHbIM COCTOAHUAM BTOPOHM TI'PYIIIIbI
WIH MPUHATA 10 KOHCTPYKTUBHBIM COOOpak cHHAM.

3.17. IlpoBepka NpOYHOCTH NPAMOYIOJILHBIX ceve-
HHH C OJJMHOYHOHM apMaTypOM NPOU3BOIMTCA:

npy x < &phy — U3 YCIIOBHA

M<RA(hy —05x), (20)

y RsAs
e BBICOTA CXATOM 30HBI pPABHA X = R b ;
b

mpH X 2 Ephy — U3 YUIOBUA
M < apR,bhg , (21)

NpH 3TOM PACUYETHYH HECYMIYI0 CIIOCODHOCTb CeYEeHHs
MOXHO HECKOJIbKO YBEJIHYHTb, €eCIH MCII0/b30BaTh
pexoMmeHmammu 1. 3.156 [&p, ap — cM. ¢opmyny
(14) wnu 1a6n. 18 u 19 |.

3.18. [logGop npoIOAbHOK apMaTypbl MPOU3BOIUTCA
ClleAyIOIMM 06pa3oM. Beruvcnsaerca 3HaYeHHue

M (22)
R, bh?

&, =

Ecmn o, < ap (cM. 1261. 18 ¥ 19), cxarad apma-
Typa IO pacueTy He TpebyeTcs.

IIpH OTCYTCTBUHM CXATOH apMaTyphbl IUIOWIAAbL ceue-
HUA pacTAHYTOM apMaTypbl ONIpEeNeNAeTCa Mo GOpMYIIE -

a, = 2 (23)
Rgghﬁ

rne § — onpenensaercs no 1abn. 20 B 3aBUCHMOCTH OT
3HaYCHHA «&,, .

Ecmn «,, > ap, 10 TpebyeTcss yBETHYHTD CEYEHHE
WIH MOBBICHTh MApKY G€TOHA, WM YCTAHOBUTH CXKATYIC
apMartypy corfiacHo 1. 3.19.

[Ipu yuere Ko3dpPHIMEHTa YCIOBUMK paboTbl GeTOHA
Yy, = 0,9 (cm. 1. 3.1) noaGop pacTAHYTOH apMarypsl
MO>XHO TaK)Ke IMPOU3BOJIUTD, NMOJIB3YAChH MPUIT. 2.

Taonunpna 20

A n3rubaeMbIX 3/1eMEHTOB MPAMOYIOJIBHOTO CeYeHUS :

24

; 3 &, I ; oy I £ § o,
0,01 0,995 0,010 0,26 0,870 0,226 0.51 0,745 0,380
0,02 0,990 0,020 0,27 0,865 0,234 0,52 0,740 0,385
0,03 0,985 0,030 0,28 0,860 0,241 0,53 0,735 0,390
0,04 0,980 0,039 0,29 0,855 0,243 0,54 0,730 0,394
0,05 0,975 0,049 0,30 0,850 0,255 0,55 0,725 0,399
0,06 0,970 0,058 0,31 0,845 0,262 0,56 0,720 0,403
0,07 0,965 0,068 0,32 0,840 0,269 0,57 0,715 0,407
0,08 0,960 0,077 0,33 0,835 0,276 0,58 0,710 0,412
0,09 0,955 0,086 0,34 0,830 0,282 0,59 0,705 0,416
0,10 0,950 0,095 0,35 0,825 0,289 0,60 0,700 0,420
0,11 0,945 0,104 0,36 0,820 0,295 0,62 0,690 0,428
0,12 0,940 0,113 0,37 0,815 0,302 0,64 0,680 0,435
0,13 0,935 0,122 0,38 0,810 0,308 0,66 0,670 0,442
0,14 0,930 0,130 0,39 0,805 0,314 0,68 0,660 0,449
0,15 0,925 0,139 0,40 0,800 0,320 0,70 0,650 0,455
0,16 0,920 0,147 0,41 0,795 0,326 0,72 0,640 0,461
0,17 0,915 0,156 0,42 0,790 0,332 0,74 0,630 0,466
0,18 0,910 0,164 0,43 0,785 0,33 0,76 0,620 0,471
0,19 0.905 0,172 0,44 0,780 0,343 0,78 0,610 0,476
0,20 0,900 0,180 0,45 0,775 0,349 0,80 0,600 0,480
0,21 0,895 0,188 0,46 0,770 0,354 0,85 0,575 0,489
0,22 0,890 0,196 0,47 0,765 0,360 0,90 0,550 0,495
0,23 0,885 0,204 0,48 0,760 0,365 0,95 0,525 0,499
0,24 0,880 0,211 0,49 0,755 0,370 1,00 0,500 0,500
0,25 0,875 0,219 0,50 0,750 0,375 ~ - -
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3.19. [Inowagy ceyeHHH pacTAHYTOH A U CKATOH
A] apMaTypbl, COOTBETCTBYIOIIHE MHHHMYMY HX
CyMMBI, Uil 37eMeHTOB M3 GeroHa kiacca B30 u
HIOKE PEKOMEHOYeTCA ONpenensaTh, €CIW IO pacuery
tpeGyeTcA cxkaras apmarypa (cm. 1. 3.18), no ¢op-

MYJIaM:

. M—04R, bh
AS = b ;O : (24)
R, (ho — a)
0,55R; bh
4, = = R’-’ ~ + Al (25)

§

Ecnn 3HaueHHe IIPHHATOH IUIOLUAOH CEYEHUA CXKa-
TOi apMaTypbl A, 3HAYUTENBHO MPEBLILIAET 3HAYEHHUE,
BBIUUCIIEHHOE 1o dopmyne (24), muomiagb CeYeHHs
pacTAHYTOH apMaTypbl ONpPEHENIAETCA ¢ YUeTOM (aKTH-
4yeCKOTO 3HaueHMs wiowanu 4, 1o gopmyne

R
o A (26)

s

AS - Ebhg

rae £ — omnpegenserca no r1abn. 20 B 3aBHCHMOCTH
! !
MWRSCAS(hO “‘*_ﬂ ) > 0
R, bh§
KOTOpPOEe MOOJDKHO YHOOBJETBOPATh YCIOBUIO

o, < oap (cm.T1abn. 18 1 19).

OT 3HaYCHHA «,,, =

2

TABPOBBIE U JIBYTABPOBbBIE CEUYEHWA

3.20. Pacuer ceueHMH, MMEWOHMX IMOJIKY B CXXaTOH
30He (TaBpOBBIX, [BYTAaBPOBBIX M T.II.), HOJDKEH
NMPOU3BOIUTHCA B 3aBUCUMOCTH CT HOJIOKEHHUA IPaHHLIbI
C)KaTOH 30HBI:

a) eC/Id rpaHMlia CKaTOH 30Hbl NPOXOAHT B IOJIKE
(4epT. 5, a), 1. e. cobM0OaaeTCA YCIIOBHE

RAg < Rybehs + Ry Ag, (27)

pacuer NpPOH3BOAMTICA KaxK [JIA [OpsAMOYTOJIbHOTIO
CeYeHHA UMPHHOH b ¢ B COOTBETCTBHH ¢ nnt. 3.15 1 3.17;

6) ecriM rpaHHIA CKaToW 30HBI NMPOXOOHT B pebpe
(uepT. 5, 6), T1.¢e. ycnoBue (27) He cobmwnaercs, pac-
YeT MPOU3BOIHUTCA U3 YCIIOBUA

M < Rpbx(ho —0,5x) + Ry (by — b)hf X
X (ho —0,5hs)+ R Ag(ho —a').  (28)

IIpu 3TOM BBICOTa CXATOH 30HBI DETOHA X ONpEHea-
eTcA o ¢popmyiie

ReA; — Ry Ag — Ry (by—b)hy (29)
Ryb

Y =

H puHUMaeTcA He Gosiee £pho (cM. Tabn. 18 1 19).

Ecnu x =2 &phy, yenoBue (28) MOXHO 3amMcaTh B
BH[Ie

+ R, Al (ho — a'), (30)

rae «p — cm. Tabm. 18 u 19.
ITpy 31OM CnegyeT YUMTBIBATh pPEKOMEHIALMM
I 3.16.

[IpumeuyaHnu a: 1. [Ilpu nepeMeHHOH BBICOTE CBECOB
NOJIKH [JONYCKaeTcA NMPUHUMATE 3HAYeHHe h} PaBHLIM CpelHel

BbICOTC CBCCOB.

2. llupuHa ©KaToH NONKH b}, BBOAMMAA B pacyeT, He

OOJIXKHA NIpEBLINIATh BEJIHYMH, YKA3aHHBIX B M. 3.23.

5/

by
Ag

Yept. 5. [MonoxkeHne rpaHHibl CXKATOH 30HBI B TABPOBOM cede-

HHH H3rH0aeMoro xene3o0eroHHOro 3JeMeHTa

a — B nojyike; 6 — B pebpe

3.21. TpeOGyemass mnolmanp CeYeHHS CXKATOH apMa-
TYPbl ONpeIeNaeTCA 10 POpMYTIe

A’— M — aRRbbhgz—
- —

g R,.(hy —a’)
- R, (b}— fb)h}(hu —0,5h¢)

———*

(31)

rme ap — cM. 1abm. 18 1 19.

3.22. TpeObyemass IDIOIIAAp CeEYEHMA PACTAHYTOH
apMaTypsl ONpeHeNaeICcs CACAYIIINM 00pa3oM:

a) eCIM rpaHHMLA CXKAaTOM 30HBI IPOXOIHMT B MOJIKE,
T. €. CObmIoaaeTcs yCclIoBHe

M < Rybshe(ho ~0,5he)+ Ry Ag(ho — a'), (32)

IIoniagb CeUeHUs pacTAHYTOM apMatTypbl onpedenseTca
KaK 151 IPAMOYTONBHOTO CeYeHHs LHPHHOM b ¢ B COOT-
BeTCTBHH ¢ Inl. 3.18 1 3.19;

6) ecnu rpaHMua CKaroW 30HbI MPOXOOMT B pebpe,
T. e. ycrnoBue (32) He cobmiomaercs, mioLlaas CeUeHHUA
pacTAHYTOH apMaTypbl ONpenensaeIcs no ¢popmyse

_ Ryl bk +(b) — b)Af 1+ Ryc 4y

A
hY Rg ’

(33)

rae & onpegensercs no tadn. 20 B 3aBHCHMOCTH OT
3HAUCHHUA

M — Ry(bs —byhe(ho —0,5hy) —
(84 — —— —

" R, bhé

~ R, A (hy — a’)

-———* =

(34)

[Ipy 3TOM [HOIDKHO YHOBACTBOPATHCA YCIIOBME
o, < ap (cM.Tabmn. 184 19).

3.23(3.16) . BeoguMoe B pacueT 3HauYE€HHE b;c IIPHHU-
MaeTCA U3 YCJIIOBHUA, UTO LUMPHHA CBeCa B KAXKAYI0 CTO-
pPOHY OT pebpa momxHa OblTh He Oojiee 1/6 mponera
FIEMEHTA H He Donee:

A



a) MpM HANHUMM TOMEpeYHbIX pebep WM mpH hp >
> 0,1h — 1/2 pacCTOAHHA B CBETY MEXOY NPOIOJIb-
HbIMHM pebpaMH;

6) nmpu OTCYTCTBHM IOIEPEYHBIX pebep (win mpu
PACCTOAHUAX MEXOYy HHMH GONBLIMX, YEM PacCTOAHHU
MeXIy IPOAOJIbHBIMH peOpamu) M hf < 0,1h — 6hf,

B) NpH KOHCOJIBHBIX CBECAX MOJIKH

”  0,05h < hf< lh — 3hf,

” hf < 0,054 — cBeChl He YUHThIBAIOTCS.
[TPUMEPBHI PACYETA
IIpamoyeonvhvie ceyenun

Mpumep 2. Jlano: ceyenue pasmepamu b = 300 mm,
h = 600 Mm; a = 40MM; v,, = 0,9 (Harpy3ku He-
NPOLOJIKUTEIIBHOTO OEHCTBUA OTCYTICTBYIOT) ; M3rubalo-
umi MmoMeHT M = 200 xH - M; GeToH T kenblit Kjacca
B15 (R, = 7,7MIla); apmarypa kiacca A-Il (R, =
= 280 MIla).

Tpebyerca ONpedenuTh IUIOWIafb CEYEHHUS MPOHOJIb-
HOH apMaryphbl.

Pacuer1 hy = 600—40= 560 mm. IlogGop npo-
OOJIbHOH apMAaTypbl MPOU3BOOUM coriacHo . 3.18. Ilo
¢opmyie (22) BLIUMCIINM 3HayeHHe «,),

a,, = M =
"™ Rybh¢

200 - 10°
7.7 - 300 - 5602

= 0,276.

U3 tabn. 18 misa anementa U3 H6eToHa Kitacca B15 ¢

apmatypon Kiacca A-ll mpu 1v,, = 0,9 Haxomum
= (0,449.

Tak kak «,, = 0,276 < ap = 0,449, cxaras apma-
Typa II0 pacyeTy He TpebyeTcs.

W13 1abn. 20 mpu «,, = 0,276 Haxoogum { = (,835.

Tpebyemyto nnomaub CEUeHHUsA PpACTAHYTOM apMa-
TYpbI onpenenuMm 1o ¢popmyie (23):

6
A, = 2 .U = 1528 Mmm* .
R $ hy 280 - 0,835 - 560

[TpunrMaem 2 D28 + 1 @25 (A, = 1598 mm?).

Hpumep 3. Jarno: ceuenne pasmepamu b = 300 mm,
h = 800mMm; a = 70 MM; pacTAHyTas apmaTypa
Kitacca A-III (R = 365 Ml'[a) JIOINAab €€ CeYEHHA
Ag = 2945 mm?* (6 D 25); 14, = 0,9 (HarpyskH He-
npononmrrenbuoro ICACTBUA OTCYICIBYIOT), O€TOH
Tshienst knacca B25 (R, = 13 MIla) ; usruGaronmii
MoMeHT M = 550 xH - m.

Tpebyerca npoBepUTh NPOUYHOCTh CCYECHHS.

PacuerT. ho = 800 - 70 = 730 mm. IIpoBepky

MPOYHOCTH CEeYEeHHsI TIpOM3BOAUM coryacHo n. 3.17.
OnpenesiuM 3HaAYEHHE X :

RA, 3652945
R,b  13-300

= 276 MM.

x:

U3 1abn. 18 mna 3neMeHToB H3 6eToHa xnacca B2S
¢ apmarypor kiacca A-IIl npu v,, = 0,9 Haxomum
E R — 0,604.

26

276
Tak kak £ = 2 =
hy 730

IPOYHOCTH NpoBepHM K3 ycinoBuA (20) :
R4, (hy —0,5x) = 365-2945(730 - 0,5 - 276) =
= 636,4-10° H- MM =
= 6364 xkH -Mm > M = 550 kH - m,

T. €. IPOYHOCTh CeYeHUs odecneveHa.

[Ipumep 4. [dano: ceueHue pasmepaMu b = 300 MM,
h = 800mMM; a = 50mm; apmarypa knacca A-llI
(R;, = R, = 365MIlla); wusrubarommi MOMEHT C
yUeTOM KpaHOBOM Harpy3kn Myy = 780 kH - m;
MOMeHT Oe3 ydera KpaHOBOA Harpysku M
670 kH - Mm; OGetoH TaAXenbil Kiacca BlS (R,
8,5 MIlampu v;, = 1,0).
Tpebyerca oNpeHenuTh IUVIOWAAb CEYECHHA NPOAOIb-
HOHM apMaryphl.

P acuye T IpOU3IBOAUM Ha NMOJIHYIO Harpy3ky, Kop-
PEeKTHPYA pacyeTHOe COHNPOTHBJIEHHE DETOHa COIJIaCHO

I 3.1.

= 0,38 < £ = 0,604,

M
TaKKaK7b}—09—-!'I—--09‘ZEQ'— 1,0 < 1,1,

My 670
npiuMaeM Ry = 8.5 - 1,05 = 8,93 MI1a.

Boruncrium by = 800 — 50 = 750 mm.

OnpenenuM TpebyeMylo IJIOMAAb MPOOOILHON apMa-
Typbl corsiacHo 1. 3.18. Ilo dopmyne (22) Haxomum
3HaueHue «,, :

6
a, = M 780 - 10 l — 0518,
Ry bhg 8,93 - 300 - 750

Tak xak a,, = 0,518 > ap = 0,42 (cMm. 1ab6m. 18
mpu vy, = 1,0), IpH 3alaHHBIX pa3sMepax CEeueHHs M
Knacce GeroHa HeobGxomuma ckaras apmatrypa. Hamee
pacyeT IPOU3BOJAMUM COTJIACHO II. 3.19.

[purmMas @' = 30 MM, o popmynam (24) u (25)
OMpeaeNIUM HEOOXOOUMYIO IUTOLLAAh CeYEHHS CXATOH H
PaCTAHYTOH apMaTyphl:

4! = M — 0,4 Ry bh¢ 3
© Ry (ho —d')
. 10° — . : . 7502
_ 780 - 10 (E,fl_ 8,?3 r300 750% 674 MM?
365 (750 — 30)

0,55bhy R
Ag = >t A, =
RS
0,55 - 300 - 750 - 8,93 :
= - e + 674 = 3702 mm”.
365
HpHHHMaeM A, = 763 mm* (3 D18); A, =

= 4021 mm® (5 @ 32)

[Ipumep 5. Jano: ceuenue pasmepamu b = 300 mm,
h= 700 MM; a= 50 MM, a = 30 MM; GETOH TAXKebIi
knacca B30 (K, = 15,5 Mila npu v,, = 0,9); apma-
Typa Kiacca A-III (R = 365 MIIa) IUIOWIA/lbh CEeYEHHA
ckaToit apMatypel A, = 942 mm? (3 & 20); usrubaio-
LM MOMEHT M = 580 KH - M.

Tpebyerca onpepenuTh IUIOIIAAD CCUECHUA PacTAHY-

TOH apMaTypbl.



Pacuer. hg = 700— 50 = 650 mm. Pacuer npo-

H3BOAWM C YUe€TOM ITOWAaaH CXKaTOW apMaTyphbl Corac-
Ho 1. 3.19.
BboIuMCITUM 3HAYEHHE ),

f 4

a — -M'““Rscés(h? -—Hi) _
m 2
Rpbh;

— _580-10°% — 365 - 942(650 — 30) _ ( 137-
15,5 - 300 - 6507 S

a,, = 0,187 <arp =0413 (cm. Tab1. 18).
ITo tabn. 20 npu oy, = 0,187 Haxonum & = 0,21.
Heobxooumyw  mjoulalb  pacTAHYTOH  apMaTyphl
onpenaenuM no ¢opmyne (26):

AS —— _.E b}zﬁRb_-fA; —
R

0,21-300-650-15,5
365

[Tpuaumaem 3 P36 (R = 3054 mm?).

[pumep 6. /Jano: CEeueHHEe Pa3MePaMH b = 300 mm,
h =700 mm; @ = 70 MM, a'= 30 MM; OETOH TsDKEJIbIH
xiacca B25 (Rb = 13 MHa npH Y, = 0,9); apmarypa
xiacca A-IlIl (R, = R, = 365 Ml'[a) nnomanb ceye-
HHs PaCTAHYTOH apMaTyphl A; = 4826 mM?* (6 T 32),
CXKaTOM AS 339 Mmm* (3 (2512) H3rubamME Mo-
meHT M = 600 kH - m.

Tpebyerca NpoBEPUTH NMPOYHOCTh CEUCHHA.

PacuerT. ho =700 - 70 = 630 mmMm. [IpoBepky
NPOYHOCTH CEYEHHUA NMPOU3BOAMM CorjacHo I1. 3.15.

[Io dopmyne (16) BHUMCIUM BBICOTY CXATOM
30HBI X

+942 = 2680 MmMm>.

¥,
Y = R;E_AS ~ Rgeds
Ryb

_ 365(4826 — 339)
13 - 300

= 420 MM.

[Io tabn. 18 HaxonuMm £ = 0,604 u ap = 0422,
Tak xak x = 420 mm > Ephy = 0,604 - 630 =
= 380 MM, [IPOYHOCTh CEYEHHA NPOBEPHUM U3 YCJIOBHA

(18):
apRpbhg + R As (ho —a) = 042213 - 300 X
X 630% + 365 -339(630—30) =7274-10° H- MM =
=7274xH-Mm>M= 600 xkH - m,

I. €. IPOYHOCTh CeYeHUs oDecreyeHa.,

Taspossle u 08yraspossie ceuenun

, lipumep 7. Jfano: ceueHue pazmepamu b}= 1500 mm,
he = 50 mm, b = 200 mMm, & = 400 mM; @ = 40 MMm;
Oeton taxenblit kmacca B25 (Rp = 13 MIla npwm
Ty, = 0,9); apmatypa xnacca A-IIl (Ry; = 365 MITa);
H3rubaroumn momeHr M = 300 xH - m.

Tpebyerca onpenenuts MIOMAAb CEYECHHS INPOIOIb-
HOH apMaTypal.

Pacuert Ay =400 — 40 = 360 mm. Pacuer npo-
U3BOOUM corjacHo 1. 3.22 B HNpedlloNoXEHUU, YTO
CXKaTasA apmarypa 110 pacuery He Tpebyercs.

[poBepum ycroBHe (32) NpHHUMASA A 0;
Rpbshg (ho — O Shf) . 1500 - 50(360 — O 5 X
X 50) = 3266 - 10°H- Mm=3266xkH - M>M =
= 300 kH : M, 1. €. rpaHHUpa CXXKaTOM 30HbI NPOXOOUT
B [OJIKE, K pacueT MPOU3BOANM KaK AJA NPAMOYFONb-
HOrQ CEYEHMs LIUPHHOH b = bf = 1500 MM cornacHo
. 3.18. BelYMCcIIMM 3HauECHUE Oy -

v - M ___ 300-10°
" 13 - 1500 - 3602

Rybhg
= 0,119 < ag = 0422 (cm. Tabi. 18),

T. €. CkaTasA apMaTypa JeHCTBUTENIbHO He Tpedyertcs.

[Tnowaap ceueHUsi pacTAHYTOM apMaTyphl BbIYMCITHM
no ¢opmysie (23). Hna storo no 1abn. 20 npu oy, =
= (0,119 Haxogum ¢ = 0,938, Toraa

M 300 - 10°
Ag = _ = 2434 MM°.

R.th, 365-0938 360

MpuaumaeM 4 F28 (A = 2463 mm?). ,

, Mpumep 8. [ano: ceyenue pasmepamu by = 400 mm,
hr = 120 MM, b = 200 mm, 7 = 600 mm; @ = 60 MM;
Getron Tskenbid kiacca B15 (Ry = 7,7 Mlla nipu Ty, =
= 0,9); apmatypa kiacca A-Ill (R; = 365 Mlla);
u3rubamommia MmomMeHT M = 270 kH - m.

Tpebyerca onpenenuts IMIOUIAAb CEUYCHHS PAaCTAHY-
TOH apMartyphl.

PacuerTt. hy = 600 — 60 = 540 mmM. Pacuer npowus-
BOIOHMM COIJIacHO . 3.22 B MpearoioKeHHH, UTO cxaras
apMaTtypa He Ipeﬁyemft

Tak Kkak Rbbfhf (hy — OShf) = 7,7 -400 X

X 120(540 — 0,5 - 120) = 1774 - 10° H - Mm =
= 1774 xH - Mm< M = 270 kH - M, 1. e. rpaHnna cxa-
TOH 30HBI NIPOXOOHUT B pedpe, miuouiap CeYeHHUs pacri-
HYTOM apMaTypbl onpegenum o dopmyne (33).

15151 3TOro BHIYMCIIUM 3HAYECHHUE Oy,

Ay = > =
Ry bhg
- 270-10° — - 7,7 (400 — 200) 120(540-0,5 - 120)
7,7 - 200 - 5407

= 0404 < ap = 044

(cm. tabn. 18), cmemoBsaTenbHO, cXKaTasg apMaTypa He

Tpebyercs.
M3 1abn. 20 npu «,, = 0,404 Haxonum & = 0,563,
TOraa

Ry

)

Ag = [Ebho +(br— b) Ay ]

7,7

= [0,563 - 200 - 540 +(400 — 200) 120] ==

= 1789 mMm?

IpunuMmaem 4 @25 (45 = 1964 mm?)

, lipumep 9. [lano: ceuenne pasmepamu by = 400 MM,
hr = 100 mMm, b = 200 mMm, A = 600 MM; a = 70 MM;
OeTOH TAXenblH knacca B25S (Rp = 13 MIla npu ‘sz
0,9); pacranytags apmarypa kiacca A-lIl (R;
365 MIIa); mwiomany ee ceuenus Ag; = 1964 mm?

| .
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(4 ©25); A, = 0; usrnGaowmi MOMeHT M =

= 300 xH - m.
Tpebyerca npoBepHTh NPOYHOCTH CEUCHHA.

PacuerT Ay = 600—-70= 530 M. [IpoBepky
MPOYHOCTH CeYeHWs I[IPOM3BOAMM COrjlacHo 1. 3.20,
npuumas A, = 0. Tak kax R;A; = 365 - 1964 =

716860H > Rybrhe = 13 -400 - 100 =
520 000 H, rpaHuua CX4aTo¥ 30HbI NpPOXOOUT B
peGpe. IIpoYHOCTH CEUEHHA NPOBEPUM H3 YCIIOBMA
28).

( IIns atoro mo ¢opmyie (29} omnpedeluM BBICOTY
COKAaTOM 30HBI X ;

]

|

RA;— Ry, (bg — b) hy
Ry b
365 - 1964 — 13 (400—200) 100
13200 '
= 176 Mm< £ o = 0,604 - 530 = 320 MM
( £ HaiigeHo u3 Tabn. 18);
Rybx (ho —0,5x)+ Ry (bs — b)hs (ho —0,5hs) =

= 13.200-176(530 — 0,5 - 176) +
+ 13 (400 ~ 200) 100 (530 — 0,5 - 100) =
=327,1-10° H -mm = 327,1 xkH - M >

> M = 300 kH - M,
T. €. IPOYHOCTb CEUYCHHA 0oDeCIeycHa.

—lg
—

x =

JJIEMEHTHI, PABOTAIOIIME HA KOCON U3TUB

3.24. PacueTr npsAMOYTroIbHBIX, TaBPOBBIX, JBYTaB pO-
BbIX H ['-00pa3HbIX CeYeHHH 311eMEHTOB, paboTaloimxX
Ha KOCOHM H3ru0, JONYCKaerca MPOM3BOIMTH, IIPUHH-
MasA (POPMY CXKATOM 30HBI 10 YepT. 6, IIPH ITOM AOIDKHO
YOOBNETBOPSITLCA YCIIOBHE

M, S RplA,.p(ho —x1/3)+ S5, x ]+ RS

(35)

rae M, — cocTaBnsA:Las H3ru0daoUIero MOMEHTa B
IVIOCKOCTH OCH X (32 OCH X H Yy IIpHHHMa-
I0TCA [B€ B3aMMHO NepNeHIUKYJApHbIe
OCH, IPOXOAALIHEe Yepe3 UEHTp TAXKECTH
CeUCHMA PpacTAHYTOHM apmMarypbl Mnapan-
JIEJIBHO CTOPOHAM CEYEHWs; VI CEeuYeHHA
C NOJNKOH OCh X IHPHHHMACTCA Iapa-
NeNBbHO IWIOCKOCTH pebpa) ;

Awer = Ap — Apy; (36)
A — mwiowanb CKaTol 30HbI OeTOHA, paBHas:
RA, - R, A,
Ab — s SJ _SC § ’ (37)
Ry,

A,, — mwiowans Haubosee ¢Xaroro cBeca NOJIKH;
X1 — pa3Mep CKarou 30HbI OeTOHa Mo Haubosee
C)xaTod OOKOBOH CTOpOHE CeYeHHs, ompe-
nejifieMbId o GopMyIe
2
2 R bAweb

X1 = — .

3 Rb (bo Ayep t Sov, y)+

—e ; (38)
+ R schy — My
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bo — PpacCTOAHHE OT HEHTpa TAXKECTH CEYCHHA

PacTAHYTOM apMaTypel 10 Hambornee Coka-
TOH BOKOBOM IrpaHu peGpa (CTOPOHBI) ;

Sov, y — CTaTHYECKHH MOMeHT miomamd A,, B
IUIOCKOCTH OCH Y OTHOCHMTEJIBHO OCH X
Sy — CTaTHYECKHil MOMEHT IO/ A, B mWIOC-
KOCTH OCH ¥ OTHOCHUTE/IBHO OCH X |
My — COCTaBNAOUIAA HM3rudaoiero MOMeHTd B

INIOCKOCTH OCH J:
Sop, x — CTATHYECKMHA MOMEHT mwiow@am 4,, B
IDIOCKOCTH OCH X OTHOCHTEIBHO OCH V|
S, — CTaTMYECKHI MOMEHT Iuioany A B IIOoC-
KOCTH OCH X OTHOCHTEJIbHO OCHM V.

Yepr. 6. PopMa Ckaroil 30HLI B MONEPESYHOM CeYEHHH Kefe3o-
GeTOHHOTO 3IeMeHTa, pabGoraloniero Ha Kocoit H3rub

4 — TAaBPOBOT'O CeucHHA; 6 — MPpAMOYTONBHOTO CeUeHHA; [ —
INIOCKOCTh [HecTBHA H3rubaloliero MOMeHTa; ZJ -~ UEeHTp
TAXKECTH CCHCHHA PacTAHYTOH apMAaTyphl

Ecnu yunTbIBaemMbie B pacyeTe pacTsiHyThie apMaTyp-
Hple CTep)KHM pacroyiaraioTca B IUIOCKOCTH OCH X
(uepT. 7), 3HaYeHHE X | BBHIYHUCIIAETCA 10 popMyIte

x, = —t+Vt?* +24,,, ctgf, (39)

Sov,y ctgf — Sov, X 4

rae t = 1,5(
Aweb

+ bg Ctgﬁ — hg);

8 — yron HaKJIOHA IWIOCKOCTH HEHCTBHA H3IH-
Galomero MOMEHTa K OCH X, T.€. Ctgff =

= M, /M,

[In0CKOCIMb G-
CMouR died-
garowlees
MOMEHITIA
X

Yept. 7. CedeHne ¢ pacra-
HYThIMH apMaTypHbIMH <
CTEPKHAMH B IUIOCKOCTH

OCH X




Gopmynorn  (39) Takke cneyer INOJNb30BATHCA
He3aBHCMMO OT PAClOJIOKEHUA apMaTypsl, €ClIH HeoO-
XOOUMO OINpeAeTIUTb IpeneNbHOEe 3HaueHHe H3rudaro-

IETO MOMEHTa TPH 3aJiaHHOM yTie f.
[Mpu pacyere NPAMOYFOJIBHBIX CeYEHHMH 3HAYCHHUA

Aoyr Soy x H Spy y B dopMynax (35), (36), (38)
¥ (39) NpUHMMAIOTCA PpaBHBIMH HYIIIO.
Ecim A, < A,, wa x; < 0,2h;o, pacuer NNPOH3BO-

MMTCA KaK [yIfi IPAMOYTOJIBHOIO CEUEHHs IIMPHHOH

b = bs.
Ecnu BHINIOTHAETCA YCIIOBKE
1,54
x, < web (40)
b+b,,

(roe b,, — ILMPHHA HaHMeHee CXKATOTO CBECA MOJKH),
pacueT MpOU3BOOMTICA Be3 yuera KOCOro M3ruoa, T.e.
ro ¢gopmynam nmn. 3.15 u 3.20, Ha JeHCTBHE MOMEHTA
M = M_, npu 3TOM clefyeT NpoBepUTh ycnoBue (41),
NPHHHMAsA X;, KaK IIpH KOCOM H3ruoe.

Ipi onpeneneHud 3HaueHHs A, no ¢opmyne (37)
HANpsOKEHME B PAcTAHYTOM CTEpXKHe, OnMdKaHllleM K
rpaHMLE CKATOM 30HBI, He HOJDKHO ObITh MeHee R,
yTO 00ecneuHBaeTCAa COOMOAEeHUEM YCIIOBUA

b{;v tg@ + X4

Ef = - ) < ER: (41)
(bo;i T b;v) tgh + hoji
rie  &p — cM.Tabn. 18 u 19;
boi, hoj — paccTossHuss  OT  pacCMaTPHBAEMOTO

CTEP)KHA COOTBETCTBEHHO [0 Haubojee
oxaToii 60KoBOH rpaHu pe6pa (CTOPOHBI)
1 J0 Haubonee CXKarou rpaHu, HOpMasb-
HOM K ocH x (CM. uepT. 6);

b! — umpHHa HauboJIEE C)KATOTO CBECA;

§ — yron HakJOHAa MNpSAMOH, OrpaHHYUBAIO-
el CXaTyio 30HY, K OCH ), 3HaYCHHE
tgd omnpepenserca 1o gopmyine

2

24 b
Ecnu yernoBue (41) He cobmonaeTcs, pacyeT CedeHus
NIPOKU3BOIMTCA IOCIIEOBaTe/IbHBIMH NPHOIIDKEHHAMH,
3aMeHAA B dopMyne (37) ANA KaXAOro pacTAHYTOTO
CTEPXXHA BeJIHYUHY R, 3HaueHMAMH HAmpsDKEHHH, paB-
HbIMH ;

0 = Y. (w/&; — 1)R;, HO He Bonee R,

tgf =

roe Y,, w — NPHHHMAIOTCA MO Tabn. 18 u 19, npu

9TOM OCH X U ¥ MPOBOAATCA Uepe3 paBHO-
JEHCTBYIOIIYI0 YCHIHH B PpPacTAHYTbIX

CTEPXKHAX.
I[Ipy MpoeKTHPOBAHHH KOHCTPYKIMH He peKOMEHIY-
efcs HONyCKaTh IpeBbllIeHHA 3HaveHus §; Ham &g

gonee yeM Ha 20 %, npu 3TOM HONMYCKAEeTCA IMPOHU3BO-
OUTh TOJIBKO OOMH MOBTOpPHBIA pacueT ¢ 3aMEHOH B

dopmyne (37) 3HaueHMd R I PacTAHYTbIX CTCPXK-
HeW, I KoTopbiX §; > §&p , Ha HaNpsDKeHHA, paBHBIC:

%(_0-?/5;:— })* 2

3
IIpy noBTOpHOM pacyeTe 3HAaYeHHE X; OMNPENEIA-
ercA no dopmyie (39) He3aBHCHMO OT pPacHOJIOKEHHA
PACTAHYTBHIX CTEPXXHEH.

N Rs ’ (42)

Og; —

PacueT Ha KoOCOH H3rHbO NpPOU3BOIOUTICA COIJIACHO
n. 3.27, ec)I4 BBINOJIHAOTCA YCIIOBHUA

1A NPAMOYTONIbHBIX, TaBpoBbIX H I-00pa3HbIX
CeyeHmi C NMOJIKOM B CKATOU 30HE

xy > h; (43)

TUIA IBYTaBPOBBIX, TABPOBLIX H I'-06pa3HbIX CEUCHHH
C MOJIKOHN B PacTAHYTOH 30HE

Xy > h"'hf_ bov,tth? (44)

rae  hy, b,y ; — BHICOTA H LIMPUHA HAHMEHEE pacTA-
HYTOr'O CBeca IoNKH (4epT. 8).

[IROCKOC/RE
ceacmius

UIeUoarowe-
0 MOMEH/TIT

YepT. 8. TaBpoBOE CEiECHHE CO

CKATOH 30HOM, 3aXONAIIECH B

HaMMeHee PACTAHYTBIH CBeC
MOJNKH

[Ipu nonb3oBanuu dopmynoit (37) 3a pacTAHYTyIO
apMarypy IUomiagpio A, peKOMEHOyeTcA NPHHHMATH
apMaTypy, pacrnojiaraeMyro BOIIM3H pacTAHYTOM I'paHH,
MapajuIeNIbHOM OCH V¥, a 338 CXKAaTyie apMartypy IUIO-
magpio A, — apMaTypy, pacmonaraemyio BOIHM3H CXka-
TOM I'paHH, [apaJJIeIbBHOK OCH ), HO IO OIHY Haubolee
CXKaTyK CTOPOHY OT OCH X (CM. uepT. 6).

3.25. TpebyemMoe KOMHUECTBO pacTAHYTOM apMaTy pbl
IIpH KOCOM HM3ruOe 1A 3JIEMEHTOB NPAMOYIOJIBHOTIO,
TaBpoBOro U ['-06pa3HOro ceuyeHun ¢ MOJIKOM B CXKATOH
30He PEKOMEHOYEeTCA OIpeleNATh ¢ IOMOIIBIO YepT. 9.
DIt 3TOro OpUEHTHPOBOYHO 3afalTcA HNOJIOXKEHMEM
LHEHTpa TAXKECTH CEYECHHS pacTAHYTOHM apMaTyphl M IO
rpaUKy ONPENENAT &, B 3aBHCHMOCTH OT 3HAYECHHM:

_ Mx "RbSov, X _‘Rscssx '
Emx = T — ’
Rbbo h.?;'
. My ‘RbSov,y -Rschy
Uy =

R, b& hq

[ 0603HaveHus — cMm. popmynel (35) —(38) .
Ecnn «,,, < 0, pacyeT IpOM3BOOAMTICA KaK [UIx
NPAMOYTOJILHOTO CeueHHst, NpUHUMasn b = by

Ecnu 3HayeHHe o, Ha rpadUKe HaXOOHUTCA 1O JIEBYIO
) ) b,,t+b
CTOPOHY OT KPHBOH, OTBEYAIOlIIeH NapaMeTpy :
bo
nogOop apmMarypel MpOM3BOOMICA 6e3 yyeTa KOCOro
H3ruba, T. e. cornacHo mu. 3.18, 3.19 u 3.22, Ha OeHcCT-
BHE MOMeHTa M = M.
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Yepr. 9. I'padmuk Hecywied cnocoOHOCTH NPAMOYTrOABHOIO,
TaBpoBOro M [-006pa3HoOro cevyeHWit aNA 31eMeHTOB, paboTalo-
IIMX HA KOCOH M3rHO

Tpebyemass mwiowaap pacTAHYTOHM apMarypbl IIpH
YCITOBUH paboThl €€ ¢ MOMHBIM pacueTHbIM CONPOTHBIIE-
HUEM OIpefeIgeTCA N0 GopMyIlie

Rb !
As = (asbﬁhﬂ T on) R t AS’ (45)
§

rne A,, — cM. dopmyny (36).

[leHTp TsXeCTH CeueHHA (QaKTUYECKHU IIpPHHATOH
pPacTAHYTOM apMaTypbl NOJDKEH OTCTOATH OT pPacIAHY-
ThIX FpaHEH He Oablle, YeM IPUHATHIN B pacyeTe HEHTP
TskecTH. B MIpOTMBHOM cCnyvyae pacueTl NOBTOPAIOT,

NpUHUMAs HOBBIA LEHTD TAXKECTH CEYCHHA PACTAHYTOH
apMaTypEl.

YcnoBueM paGoTel pacTAHYTOH apMaTypbl ¢ NOJTHBIM
pPacYeTHbIM CONPOTUBJICHHUEM SBJIAETCA BbINOJIHEHUE
ycnosus (41).

Hnsa aneMmeHTOB K3 6eTOHA Kiacca B25 4 HuXke yciio-
Bie (41) Bcerma BBINOJIHACTCS, €CJIM 3HAYEHUA &, Ha
yepT. 9 HaxogArcsa BHYTpd O0ONacTH, OrpaHHYeHHOH
OCAMHM KOOPIOHMHAT M KPHBOH, OTBEUAIOLIEH ItapaMeTpy
b,/ bo.

Eciu ycnoBue (41) He BBINOJHAETICA, cnepyeT
MOCTaBUTh (YBENUUMTB) CXKATyl0 apmarypy Jubo
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MOBLICHTh KJIacC OeToHa, nubo yBenuuMTb pa3Mepbl
ceyeHusn (0cobeHHO Hanboee CxaToOro creca).

3HaYeHdA &, HA IpaduKe He NOMKHbI HAXOIHUThCA
MEXLy OCBIO Q,,, H KPHBOH, COOTBETCTBYIOLICH MNapa-
MeTpy ho/h. B nportMBHOM cnydae X, CTAHOBHICHA
bonee #, W pacueT TOrda IPOM3BOAMICA COIJIACHO
n. 3.27.

3.26. Pacyer Ha KOCOH M3rul6 HPAMOYIOJIBHBIX H
IBYTABPOBBIX CHMMETPHUYHBIX CEYEHHH ¢ CHMMETPHUYHO
PAcCMOJIOKEHHOM apMaTypoH MOXET NpPOU3BOIUTHLCA
COrNACHO M. 3.76, npuxumas N = (.

3.27.Ina He oroBopeHHBIX B . 3.24—3.26 ceue-
HHMil, @ TaKXXe NPH BbINOIHEHHH ycnosHil (43) u (44)

WM €CITH apMaTypa pacrpe/esieHa Mo CEUeHHIo, YTO He
MO3BOJIAET A0 pacyueTa YCTaHOBHMTb 3HaueHWA A, ¥ Ag

H pacnojloXXeHue UEHTPOB THXECTH PacTAHYTOH H
CKaTOH apMarypbl, pacyeT HA KOCOWM HM3rHd cnemyer
NMPOM3BOOMTb, MONB3YyACh ¢GopMynaMH 1A oOluero
ClIy4asi pacyera HOPManbHOTO cedeHHA (CcM. m. 3.76)
C YYETOM yKa3aHuu 1. 3.13.

Hopanok nonp3oBaHua ¢popMyamu ob1IETo caydas
PEKOMEHAYETCA CNEIYIOLMHN

1) NpoBOOAT OBE B3aUMHO NEpNeHIUKYISIpHbIE OCH
X U Y uepe3 LHEHTp TAXKECTH CeuYeHUsI Hauboliee pacTsaHy-
TOIO CTEPXKHA MO0 BO3MOXHOCTH IapaIesIbHO CTOPOHAM
CEUCHHM S ;

2) noabHpanT NOCNeNOBaTENLHBIMU NpPUDIHIKEeHU-
MU I[OJIOXKEHHE IIPAMOH, OrPaHHYUBAIOIICH CXKATYIO 30-
HY, TakK, uToDbnl npu N = O yooBIETBOPAIIOCH PaBEH-
crBo (154) nocne NMoACTaHOBKHM B HEro 3HAaUYeHHH O,
onpefeneHHpix no dopmyne (155). Ilpu atom yron
HaKJIOHA 3TOH npsAMoOH 0 IpHHUMAIOT IIOCTOAHHBIM U
PaBHBIM YIJIY HaKAOHAa HEHTPAJIbBHOH OCH, ONpedeyeH-
HOMY Kak JUIf yIpyroro Marepuana;

3) omnpenensaA0T MOMEHTbI BHYTPEAHHX YCWIMH OTHO-
CHTEJIBHO OCeH X M y COOTBETCTBeHHO M), u M, .

Eciiu 06a 3T MOMEHTa OKa3bIBAKTCA OOINbille MIH
MEHbLIIE COOTBETCTBYIOLUMX COCTaBAAIOIIMX BHEUIHEIO
MOMEHTA (My H M, ), IpOYHOCTb CEYEHHSA CUMTAETCA
COOTBETCTBEHHO 0DeceYeHHON Wi HeoOecTeueHHOM.

Ecnd OOUH U3 MOMEHTOB (HanpuMep, Myu) MeHbLIIE
COOTBETCTBYIOILEH COCTABJIAIOILEH BHELLHEr0o MOMEHTA

M., a Opyrok MOMeHT OOJIbliie COCTABJIAIIUEH BHELL-

y!
Hero mMomeHra (1.e. M., > M, )}, 3a0a0TCA ApyTHM

yriom 6 (GOnbiuMM, YeM paHee NPUHATHIH) M BHOBb
IPOHU3BODAT aHAJIOTVYHBIN PACUeT.

lipumepot pacuera

[Ipumep 10. Hano: xene3006eTOHHDIH IPOTOH K POBJIH
¢ yxkioHoM 1:4 (ctg = 4); ceyeHMe M PAcCIONOXKEHHE
apMarypbi — 1o 4ept. 10; y;, = 0,9 (Harpyskwu Henpo-
OOJIKHTEJILHOTO- BEHCTBHA OTCYTCIBYIOT) ; OETOH TsAXKe-
M Kiacca B25 (R, = 13 MIla); pacrasyras apma-
Typa wiacca A-Ill (R, = 365 MIla); miomans ee
ceueHust A, = 763 mm* (3 @18); A, = 0; usrubaio-
IIMH MOMEHT B BCPTUKANBHOM IHIOCKOCTH M =
= 82,6 kH - M.

Tpebyercsa MPOBEPHTH NMPOYHOCTH CEUCHHUA.

Pacue 1. U3 uepr. 10 cnenyer:

1-30
3

he = 400 — 30 = 360 Mm;



M 826 _

2' 120"‘1 '30 My—':MSinB=

bg = —————=90 MM;
> V1+ctg?g 1 +42
= 20 kH - m;
b, =b,, =—0=10_ 15 m: M, =M, ctgf=20-4=80xH m.
2
’ 20 Onpepenum o ¢opmyne (38) pasmep CKaToH 30-
he= 80+ Cu 90 MMm. Hpl GETOHa X; IO Haubosiee CKAaTOH CTOpOHE CEYEeHMA,
NPUHAMAA S, = 0:
v =2 RyA3,eh _
l 3 Rb (bOAweb+Sov,y)_My
_ 2 13 -14 670° o
3 13(90 - 14 676 + 860 600) — 2 000 000
= 223 MM.

[IpoBepum ycnoBue (40) :
.l’_S.A_weh__ 1,5-14 670 _
b+b,, 150+ 75
=978 Mm<x, =223 MMm.

CnemoBarenbHO, pacyer IpoaoikaeM 1o ¢opmy-
JIaM KOCOro u3ruoa.

[IpoBepum ycinoBue (41) mis HauMeHee PacTAHY-
TOr0 CcrepxHs. M3 uept. 10 umeem b,; = 30 MM, k,; =

= 400 — 30 = 370 MM

2 2
tgh = —L = 223 — = 1,695;

24,5, 2-14670

- bm,tgﬂ + X,
(bo; +D,,) tg0 + hy;

Ef_

Qepr. 10. K npumepy pacyera 10
I — mmockocTh felicTBuA wm3rubamolero MoMeHTa;, 2 — LEHTp
75 - 1,695 + 223
—-——-—-—9—-—-2:-2-- = 0,64 > £, = 0,604

—hlie

TSDKECTH CeYeHHUA pacTAHYTOH apMaTyphi —
(30 + 75) 1,695 + 370

[lo ¢popmyne (37) ompemenum IUIOMIARb COKATOH (cM. TaGn. 18).
30HbI OeTOHa 4} : YcnoBue (41) He cobmopmaerca. Pacuer moBTOpHM,
RA 365 - 763 sameHAA B Gopmyne (37) 3HaueHMe R, myig HaMMeHee
A, = S = . =21 420 mMm>. PaCTAHYTOTO CTEPXHS HalpsDkeHHEM 0, OIIpefereH-
Ry 13 HbIM 0 dopMmyne (42), KOppeKTUPYsA 3HAYEHHUA A

Hbo.

ITnomamp HauboJiee CXKATOro cBeca IONIKHM KM CTaTH-
W3 1abmn. 18 umeem w = 0,746 u ¥, = 4,26.

yecKue MOMEHTHhI 3TOHM IUIOLUAIM OTHOCHTEIBHO OCeH

X H Y COOTBETCTBEHHO paBHbI:
/ ’ \D OJ/ . — 1)+2
Aoy =byyhe=175-90= 6750 MM®; Oy = c-(-———gf-g——)—-—RS =
Sov y =on(b0 +b:w/2) =
’ 426(0,746/0,64 — 1)+2
= 6750 (90 + 75/2) = 86,06 - 10% MM®; - 4200, ; 04— D%2 p —0902R,.
S . .=A, (h, — hsl2) =
ov,X ov (o = Al ) . [lockonbKy BCE CTEpXHHM OIMHAKOBOIO AMAMETPA,
= 6750(360 — 90/2) = 212,6 - 10" MM~ HOBbIE 3HaueHUA 4, by U 1y OyIyT paBHBI:

Tak kak Ay, > A4,,, pacueT IpoOoDKaeM KakK jid A, =21 420 2+0902 20 720 M

TaBpPOBOIO CEUCHUA. 3

_ 2-120+0,902 - 30 _ 92.0 MM:

bo

Ayop =Ap — A,y =21 420 — 6750 = 14 670 Mm”° . 2+ 0,902
CocraBnsawmue u3rudawinero MOMEHTa B IDIOC- { .30
KOCTM OCeH V¥ U X COOTBETCTBEHHO paBHbI (Ilpy ctgf = ho =400 — 30 — - —— = 359,77 MM.
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AHATOTMYHO ONpeNeNMM 3HAYEHUA S, 3, Soy, x
H AW&'b .
Soy y = 6750(92+75/2) = 8741 - 10* mm?;

A = 20720 — 6750 = 13 970 mMm*.

S

oV,
web

3HayeHHe Xx; Olpenenum 1o popmyse (39):

S tgf— S
t = 1,5 ( on.y P8P ~ Do x bo ctgh — ho )=
Aweb
.4 — O
_ 1,5(_§74 1004~ 2124 00 +92'4_359’7) _
13970
= 159,8 mm;
X1 = t+]/f2*+: zA;eb-Ctgﬁ-.:

=—159,8 +1/159,82 +2 - 13970 - 4 = 210,7 mMm.

IIpoBepHM IMpPOYHOCTH CeyeHHA u3 ycnoBus (35),
npuHUMas S, = 0:

Rbl:AWEb (h(]. — x1/3)+ SOV,JC] —

— 13[13 970(359,7 210,7 )

+212,4 - 10° ] =

=80,2-10° H-MmM>M,_ =80 - 10° H-mm,

T. €. IPOYHOCTDb CedeHUA obecreyeHa.

[Tpumep 11. Ilo pannbiM npumepa 10 HeoOXoaUMO
[Io/00paTh MWIOLLAOb pPacTAHYTOW ApMATypbl NIPH MO-
MEHTe B BEPTHUKAJIBHOH IocKocTh M = 64 kH - m.

P a ¢ ue 1. CocraBnsiomuye U3rudawiEero MoMeHTa
B IUIOCKOCTH OCEH ) M X paBHBI:

My = Msinf§ = M =
I/'1+ ctg? B
64 - 10°
= = 15,5 kH - m;

V1+4®
M, = Myctgﬁ’ = 15,5-4 = 62 kH M.

OnpenemM HeoOXoOuMoe KOJHYECTBO apMAaTyphl
cornacHo 1. 3.25.

[pusumas 3maveHus bo, Mo, Sov x, Sov,y, Ssy =

= Sgy = 0 u3 npumepa 10, HAXOOKM 3HAUCHUSA Oy
_ Mx — RbSov,x _
Emx = 2 —
Ry bo hg
62 -10° —13. . 10*
_ 62 13-212,4 107 _ 0,227;
13 - 90 - 3607
. B My —RpSop y
" Ry b4 ho
15,5-10° —13. . 10°
_ 15 13- 86,06 - 10" _ 0.114.
13 -90% - 360

Tak kak «,,, > 0, pacuer mpogomxkaeM Kak A
TaBPOBOTO CEUECHH .

[TockonmpKy TOUKAa C KOODOMHATaMH &, , = 0,227
H a,, = 0,114 Ha yepT. 9 HAXOAHTCA N0 NpaByio CTO-
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b+b,,

n—
el

pPOHY OT KPHBOH, OTBEYalOLIEeH mapaMeTpy

bo
+ o
- 10D 2,5, ¥ IO JIEBYI0 CTOPOHY OT KPHBOH,
90
. by 75
OTBEYAIOLICH NMapaMeTpy = = (0,83, apma-
b 90

Typa Oymer paboTarb ¢ NOJHLIM pacueTHHIM CONPOTHB-
neHueM, T. €. ycnoBHe (41) suimonseno. Tpebyemyro
INIOIHAAb PACTAHYTOH apMaTypsl onpemenM Mo ¢op-
myne (45).

[lo uepr. 9 npu «,,, = 0,227 u a,,,,, = 0,114 Haxo-
mm o, = 0,25. Torpga, npunumas A, = 0, HMeeM

Ry
AS — (asbghﬁ + on) R =

S

= (0,25 - 90 - 360 + 6750) _31‘6:15‘ = 529 MMm?.

IMpunumaeM cTepkHd 3F16 (4, = 603 MM*)
pacronaraeM Mx, Kak INokKa3aHo Ha 4epT. 10.

Npumep 12./lano: HaBecHast CcTeHOBas MaHeNb
OoOLIECTBEHHOTO 3[aHUA IpoNeToM 5,8 M C TMomnepeu-
HBIM CeueHHEM II0 uepT. 11l; OeToH jerkd Kiacca
B3,5, mapku mo cpepgHed mnotHoctu D1100; apma-
Typa Knacca A-lll; HarpyskM Ha mnaHens B CTaJHH
IKCIUTYaTalMK: B IUTOCKOCTH INaHelH — COOCTBEHHbBIH
BeC U BeC BbILIEPACTIONIOKEHHOTO OCTEeKJIEHHS (BKITIO-
yasd [POCTEHKH) BBICOTOH 3 M 3,93 xkH/m?, wu3
IIOCKOCTH TIaHENH — BeTpoBas Harpyska 0,912 xH/m?.

Tpebyerca NpoBEPHUTh MPOYHOCTH MAaHENH B CTAIHU
IKCIUTYaTal|H.
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Yepr. 11. K npumepy pacyera 12
{ — 8 — crepHH

P a ¢ 4 e 1. CHauana onpegenuM v3rybaroiMe Mo-
MEHTbI, JEHCTBYIOILME B CpedHEeM CeuYeHUH IAHEIIH B
IUIOCKOCTH K U3 IUTOCKOCTH IaHENH.

CornacHo 1. 2.13 onpemenuM Harpy3ky OT coOCT-
BeHHOro Beca naHemd. IloCKONBKY Ki1aCC JErKOro



beTtoHa Huxe B12,5, m1OoTHOCTs DeTOHA NaHeJIH paBHA
vy = 1,1D= 1,1 - 1100 = 1210 kr/m°>. Torga Harpys-
Ka OT COOCTBEHHOIrO Beca naHeny OyaeT paBHa:

g, = bhy-0,01=034-1,2-1210-0,01 =
= 4,94 xH/m,

a C yueTOM KO3 dHIMEHTa HAJEXKHOCTH II0 Harpyske
vr= 1,2 (nocxonpiy ¥ < 1800 xr/m’)

g, = 1,2-494 = 5,92 xH/m.

Harpyska oT BeéCa BbILIEPACIONOXKEHHOIO OCTEKIIe-
HUA §, = 393:.3 = 11,8 xkH/Mm.

Hroro Harpyska, OEHCTBYIOLAA B INIOCKOCTH IIaHEJIH,
paBHa.

a MOMEHT B CepeliMHe NaHeNM 0T 3TOM Har py3KHu

" = q,1° _ 17,72 - 5,87

N = 74,5 xkH - M.
8 8

BerpoBas Harpyska Ha 1 M [UIWHBI NAHENH, YUHTHI-
Bas fepeaayy Harpy3KH OT BBILIE- U HHXEPACIIOIOMXKEH-
HOTO OCTEKJICHHS, paBHa:

g, = 0912(1,2 +3) = 3,83 kH/m,

a MOMEHT OT 3TOH Harpy3KH paBeH.:
q, 1’ 3,83 5,87
My = 2 .
8 8

[lockonbKy apmaTypa paclpefencHa HepaBHOMEPHO
II0 BCEMY CEYEHHI0, HNPOYHOCTb NPOBEPUM IO POp-
MyJlaM oOliero ciayvyas pacuera cornacHo m . 3.76
(c yuerom 11. 3.13).

Bce crepxHu 0003HaUMM HOMepaM#, KaK IOKa3aHO
Ha vuept.11. Yepes ueHTp Haubonee pacTAHYTOro
CIepXHA [ I1npoBOOMM OCh X NApaiieNbHO pasmMepy
A = 1195 MM ¥ OCb Y — MapaJuIeNIbHO pasMepy b =
= 340 MM.

Yron 6 mexay OCbl0 Y M IpAMOH, OF paHHYMBAIOLIEH
CXKaTyi0 30HYy, NPUHUMAEM KakK IIpH pacyeTe ynpyroro
Tefla Ha KOCOH U3ruo:

= 16,1 kH - m.

i
L

M, I, My \ b
_ 1@,1_(__1),195 )2 - 267
74,5 0,34

OnpenendM B INEpBOM INpUOIMMIKEHMH IUTOLIA/Ib
cxaToil 30HBI GetoHa no dopmyne (37), 1.e. NpUHAB
BCe CTEpPXHH C IIOJIHBIMH pacYeTHbIMH COIPOTHBIIE-
HUAMH, IIPH 3TOM CTEepXKeHb & NpPUHUMAEM CXKAThIM, a
OCTAJIbHBIE CTEPXKHHM — PACTAHYTHIMH.

Ins crepxaeit 1, 2, 7, 8 (D10) umeeMR = R . =
365 MIla, a A crepxued 3—6 (D6) — R,
355 MIla, Torna.

R, A, = 365 - 236 + 355 - 113 = 126 250 H;
R,A. = 365-78,5 = 28 650 H.

[lockonbky uMeeT MecTO BEeTpOoBaA Harpys3ka, 3Ha-
YeHHe R; NMPHHUMAEM C YYETOM KOIPPHIMEHTE Yy, =

= 1,1,1.e. R, = 2,3 Mlla.

i
|

Redy — R Ag

sC” X
Ry,

126 250 — 28 650
= 3 = 42 440 mm?.

IInomanp cXXaToH 30HB! B NPEHIOJIONKEHHH TPEYTOlb-
HOH ee GopMbI omnpedensaerca no dopmyne A4, =
2

X1 -
e y THE Xy — pasMep CXKATOH 30HBbI MO CTO-

21g 0
pOHe ceueHHA h, OTCIOJA X, paBeH:

X, =YV 280 4, =1/2-2,67-42440 =
= 476 MM < h = 1195 mm.

Pazmep y; CXKarod 30HBI MO CTOPOHE CeYeHHHA b
paBeH:

api—

Ab::

X 476
Vi = — = = 172 M < b = 340 mMm,

tg 6 2,76

T. €. [CUCTBHUTENIBHO C)KATafd 30Ha UMeEeT TPEyTONbHYIO
dbopmy.

Haneca 31t pasmepbl Ha uepT. 11, BMOMM, 4TO
cTepXKeHb & OKa3aJICA B CXKAaToHM 30He, a BCE OCTalib-
Hble — B pPAaCTAHYTOU. [IpoBepHUM HampsOKeHWEe Oy; B
CTepKHAX, OJIIMKAMHIMX K IpaHMIe CXKAaTOM 30HbI, T. €.
B CrepxHaAx 6-—&, mo ¢opmyne (155), ompe-

X
nensas OTHOILUCHHA Ei = e 10 CPOPMYHe ‘Ef ==
01
X1
— 9 + , TAC ax!' H ayl — PaACCTOAHHUA OT
Qyitg Ay i

I-TO CTepXXHA [0 HayOoJee CXKAaTOM CTOPOHBI CEUCHHA
COOTBECTCTBCHHO B HAIPABJICHMM OCEH X H ).

Mpuuumas og, , = 400 MIla, w = 0,8 —0,008R,, =
= 0,8 — 0,008 - 2,3 = 0,782, nonywHM

O u ( w _
Osi = NPT 1) =
[T ¥

11
_ 400 ( 0,782 1) _
o1 | g
1,1
= 1082 1384 (MIT).

§i

BriwicneHMs1 CBeleM B CIleAYI01YyIo TabnuLy :

P,

Homep | A, Ay @xir ayitg6+ £ ogi 5 Rg,

CTEPX- | pm? MM MM [+ a,.;, MM MIla
Hs
6 1283 | 40 | s55 | 662 10,719 | 1209 <
< 355
7 78,35 300 80 881 10,54 )620> 365
8 78,5 40 80 187 {2,545 —959 <

| < -=363§

N3 TaGnuupl BHAHO, 4TO TONBKO 1A CTEPXHA 6
ObUTO NPHHATO NpH BbIYMCHEHUM A p HEMpaBHIIbHOE
Hanpsokenue: 355 MIla Bmecro 120,9 MIla. Ilpuuu-
MaeéM B 3TOM CTEpXKHE HalpsOKeHHE HECKOJbKO 6AIIh-
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lliee, YeM BBIYMCIIEHHOE, — Jg, = 160 Mlla. U3 pasen-
crBa (154) npu N = O BbIYHCIIMM 3HayeHHe Ay :

EUSiAsz'
Ab — -
R},
365236+ 355-85+ 160 - 28,3 — 28 650 B
2,3

= 40 080 MM°.

AHAJIOTHYHO BBIYHCITHM X =|/ 22,67 -40 080 =

= 463 MM.
O1ciona I CTEPXKHA 6 HMeeM:

X4 463

e = — .

1082
0“ —_—

0,699

T. €. 3HauyeHHe O OnMU3K0 K MPUHATOMY,H, ClleJOBa-

TeJIbHO, A; M X; He clefyeT NepecUuThIBAT.
OnpenesimM MOMEHIBI BHYTPEHHHX CHI OTHOCH-

TEJILHO OCEH J M X COOTBETCTBEHHO M,, u M, .

X3

3 )_
~ 205 Ag(ay, ~ ay) =
463 )_

3
—355-2-28,3(1115 — 1015)—(355 + 160) X
X 28,3(1115 —555) —(365 - 78,5 — 365 - 78,5) X
X (1115—-80) = 78,4-10°H- MM =
=784xH-Mm> M, = 74,5«H - m;

= 0,699;

— 1384 = 164 Ml]a,

Myy = RpAp (axl

463
Y1 = ud ° = 173 mmMm;
tg 6 2,67
M, = RbAb(“yl - "5"')'" Z0giAg(a,, —a,)=
173
= 2,340 080 (300—; g )—(365-78,5+

+355 28,3 + 160 - 28,3 — 365 - 78,5) (300 — 40) =
= 18,55-10°H-Mm= 1855 kH - M >
> My = 16,1 kH - M.

llockonbky 06a BHyTpeHHMX MOMEHTa IpPEBHILIAIOT
00e COCTaBIAKILME BHEUIHEIO MOMEHTa, IPOYHOCTD
CEYCHHU s 0DecIeueHa.

PACYET CEYEHHH, HAKJIOHHBIX
K [IPOJOJIBHOM OCH I3JIEMEHTA

3.28(3.29) . Pacuet xene306eTOHHBIX 37IEMEHTOB IYO
HaKJIOHHBIM CEUYEHHAM [OJIKEH IIPOM3BONMTBCA [
obecricueHHUA NPOYHOCTH:

Ha [cHCTBHE MONEpeYHOH CWIbl IO HAKJIOHHOH
NoJoce MeXHY HaKJIOHHBIMM TPEUIMHAMH COTJIaCHO
n. 3.30;

Ha [OEHCTBHE IIOHEPEYHOH CHJIBI 110 HAKJIOHHOH
TPEIHHE I 3IEMEHTOB C MONEPEYHOH apMarypoH
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cornacHo mn. 3.31-3.39, mia snemeHTOoB 663 mOIe-
PEUHOH apMaTypbl — COornacHo nn. 3.40 u 3.41;

Ha [eHCTBHe H3rubaoimero MomeHTa IO HAKJIOH-
HOH TpELIHHE COTTIacHo . 3.42-3.47.

KopoTKkHe KOHCONMM KOJNIOHH pacCUMTHIBAIOTCA Ha
JeHCTBHE TOMEpeuYHbIX CHJI IO HAKJIOHHOM CXXAaTOM
I0JIOCE MEXIY I'Py30M H ONIOPOH COTJIacHO I, 3.99.

banku, HarpyXeHHble OOHOA WIH HABYMSA COCpenoO-
TOYCHHBIMH CHJIaMH, PpacliojlaraeMbIMH He Hanee R
OT OIIOPHI, @ TaKXKe KOPOTKHE Sanku npojieroM ! < 2h,
PeKOMEHOYETCA pAacCUMTHIBATh HA MEHCTBHE IOMNEpeY-
HOH CHJIbI, pacCMaTpHBas MNPOYHOCTh HAKJIOHHOH
CXKaTOH TMOJIOChI MeEXAY rpy30M H ONOPOH C YY4ETOM
COOTBETCTBYIOIUMX peKOMeEHnammi. Jlonmyckaercs mpo-
M3BOOUTH pacueT TaKHX OaJlOK Kak 23j1eMeHTOB Oe3
NonepeYHOH apMaTyphi COracHo 1. 3.40.

[Ipumeuanue. BHacrosiem [locobGum nopm nmonepeuHoit
apMaTypod MMEKTCE B BHAY XOMYTHI U OTOTHYTble CTECPXKHH
(oTru6ser) . TepMuH ,,XOMYTHI” BKITIOU3eT B cebs mnoriepevHble
CTEPXXHH CBApHBIX KAPKACOB H XOMYTHI BA3aHBIX KapKACOB.

3.29. Pacctognna Mexay XOMyTaMH S, MeEXIY
ONOpOM M KOHUOM OITruba, OmKaulIero K Omope,
$1, a4 TAaKXEe MeXOy KOHIOM Mpeaplayliero ¥ HayajioM

nocnenymouero oTrudos s, (4epr. 12) HOMKHBI OLITH
He DOJ1ee BEJIMUMHBI S, . :

"ob4Rbtbh%
Smax = '—""__Q""'“"‘: (46)

rne ¥Ypq4 — CM. TAON. 21.
KpoMe T1Oro, 3TH pPacCTOAHMA NOJDKHBI YAOBJIETBO-
PATb KOHCTPYKTHUBHBIM TpeGoBanuaM mu. 5.69 u 5.71:

5 59
T —— ———

IR
N

Yepr. 12. PaccrotHHA MexKay XOMYTaMH, OTIOPON H 0TTHOaAMH

[Ipy MHEHHOM H3MeHEHMM IIMPHHBI b 1O BBICOTE
B pacyeT HaKJIOHMHBIX ceyeHu# [ B dopmyny (46) H mo-
clreyloue| BBOOMICA IIMPHHA 3JIEMEHTa Ha YpPOBHE
CepEeOHHbI BHICOTHI ceueHUA (Oe3 yuera MojoK) .

PACYET JJIEMEHTOB HA JEUCTBME
MNONEPEUHON CHUJIbI
[10 HAKJIOHHON CKATOW TNOJIOCE

3.30(3.30) . Pacuer kene3006¢TOHHBIX 3TIEMEHTOB Ha
JCHCTBHE TMONEpeYHOR CHIbl ANIA obecmedeHHuA Ipoy-
HOCTH IO HAKJIOHHOM IIOJIOCE MEXIY HaKJIOHHBIMH
TPEIMHAMH JOJIXKEH IIPOU3BOAUTHCA U3 YCIOBMA

0<0,3%,,19, 1 Rpbhy, (47)

rme  (J — nonepevyHas cWia B HOPMaIbHOM CEYCHHM,
NpYHHMAaeMOM Ha pAacCTOAHHU OT OIOPHI
He MeHee A ;



Yw1 — Ko3pDHULUMEHT, YUMTBIBAOIIMHA  BIUAHHE
XOMYTOB, HOPMAIbHBIX K OCH 3JIEMEHTa,
M ONIpeAeNsieMblA 1O PopMYyIle

Pwi1=1+3Sau,, (48)
HO He Hoiee 1,3;
A sw
30ECh Uy = :
bs
Yp1 — KOIpPHULMEHT, onpenenaeMblit Mo bopmMye
Yp1 =1 —PBRp, (49)

30ECh § — KOIQPHUMEHT,  IPHHUMAEMbIH
PaBHBIM ISl TSXKEJIOTO W MEJIKO-

3epHUCTOrO OetoHOBR — 0,01,
s nerkoro 6erona — 0,02;
R b —B MI1a.

PACUET HAKJIOHHBIX CEYEHUH
HA JENUCTBUE NONEPEYHONM CWUJID
[1I0 HAKIIOHHON TPEHIMHE

JIneMenTbl NOCTOAKHOU 8bICOTYL,
apMuposartbie xomyramu 6e3 or2uboes

3.31. [IlpoBepka npouHOCTH HAKIIOHHOTO CEYCHUA
Ha [CUCTBUE MONEPEYHON CHIIBI O HAKIIOHHOM TpELIUHE
(uepT. 13) nMpou3BOIMTCA U3 YCIIOBHA

Q'{;-Qb +QSW: (50)

rae () — rnolnepeyHaAa CWIa OT BHEIIHEH HAarpysKH,
PACHOJIOXKEHHOH II0 OIHY CTOPOHY OT pac-
CMaTpUBaceMOro  HaKJIOHHOFO  CEUeHMA;
IIpH BEPTHKaIIbHOM Harpyske, MpWIOXKEHHOH
K BepxXHe!l TIpaHu INEMEHTa, 3HaueHue ¢
NPUHUMAETCA B HOPMAIIbHOM CEYEHHH, IIpO-
XOOALEM Yepe3 Haubosiee yOAJIEHHbIH OT
OMOpbl KOHE! HAaKJIOHHOIO CeYeHHA; IpH
HATpy3Ke, IPWIOXEHHOH K HIJKHEH TIpaHH
3JIEMEHTAa WIK B IpeAesiax BbICOTBI €ro cede-
HUA, TAaK)XX€ JOMYyCKaerca 3HayeHue (J Npu-
HUMaTh B Haubonee yxaneHHOM OT OMOPLI
KOHII¢ HAKJIOHHOTO CEYEHUsS, E€CITH XOMYTHI,
YCTaHOBJICHHBIC Ha JEHCTBHE OTpBIB2 COIJac-
HO 1. 3.97, He YUYHTHIBAWOICA B [aHHOM
pacuere, HpH 3TOM CJIEeOyeT YYHTbIBATh
BO3MOXHOCTb OTCYTCTBMsI BpPEMEHHOH Ha-
IPY3KHU HA YUaCTKE B lipegenax HaKJIOHHOro
CEeUYCHUSA;
Qp — nomnepeyHoe ycuwiHe, BOCIpHHHMaeMoe Oe-
TOHOM Y paBHOE€:

Qb = c (51)

My=op, (14 (pf)Rb,bh% ; (52)
Pp2 — KO3DPHUMEHT, YUMTBHIBAIOIUMH BHA OeroHa
H ofiperdensaeMspI 1o tabi. 21;
Y — KO3 (PHIMEHT, YUUTHIBAIOIIMA BIIMAHHE CXKa-
ThIX NMOJNOK B TaBPOBBIX H OBYTAaBPOBBIX 3JIE-
MEHTaX ¥ OnpenensaeMbil 1o Gpopmyrie

by — b)h;
op= 075 O (53)
bhe

HO He 6onee 0,3,
mpu 3TOM 3HaueHue (by — b) NpHHUMaeTCA
He Gonee 3h;
y4YeT [OJIOK IPOU3IBOOHUTCA, CNU NONEepeyHas
apMatypa B pebpe 3aaHkepeHa B TIOJIKe,
Ile pacnosioXKeHa ronepeyHasa apMarypa, co-
eIHHAIONIAA CBEChI NIOJIKH C peOpOM;

¢ — OJIMHAa [IpOCKUMH HAKJIOHHOIO CeYCHUA Ha
NIpOJONIBHYI0 OChb JJIeMeHTa, omnpenenscMasn
cornacto n. 3.32.

e
3
§
N
QD

@max

Yept. 13. CxeMa ycuiagii B HaKJIOHHOM CEY€HHHM 3JIEMEHTOB C
XOMYTaMH NPH paciere ero Ha AcHCTBHE NONEPevHOH CHIbI

Taonuna 21
KospdruimeHTsl
beToH
Yha Yba Yba
Tsxennil 2,00 0,6 1,8
Menko3epHHCThIH 1,70 0,5 1,2
Jlerxkuit 1pu Mapke no cpegHeH
nriorHocTy D!
1900 u BbIIIE 1,90 0,5 1,2
1800 n HMXe HpH MENKOM 3a
NOJIHATENE:
IUIOTHOM 1,75 0,4 1,0
IIOPUCTOM 1,50 0,4 1,0

3HaueHue (Jp mNpHHMMaeTca He MeHee Op min =

= Pp3 (1 +Y)Rpbhy (¥p3 — cM. Tab1. 21);

(5w — NONEPEeYHOe YCWIHE, BOCIPHHHMAaEMOE - XO-
MYTaMH H paBHOE:

QSW - qsw Co, (54)

30ECh g, — YCWIHE B XOMYTaX Ha eNMHUILY
IUIMHBL JJICMEHTa B mpenenax
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HAKJIOHHOrO CCEUEeHHMA, OIIpeme-
nseMoe 1o popmyrie

. RSWASW : 5 5

Co — IJIHHA MpOEKUMH HAKJIOHHOH

TPELUMHBI Ha NPONONBHYIO OChH

JMEeMeHTa, TIpHHAMaeMasd paB-
HOH :

Mp,
Co~—\|/— (56)

’
5w

HO He boriee ¢ U He Ooliee 2A,,
a TakKXe He MeHee Ay, eClH
c > ho .
[Ipy >3TOM p[Jig XOMYTOB, YCTaHaBIIMBAEMBIX IIO
pacyery (T.€. KOrfa He BBINONHAIICA TpeOGOBaHHA
mi. 3.40 u 3.41), DOJKHO YXOBNETBOPATHCA YCIIOBHE

Ob, mi
dow > 57— h’: = (57)

Paspelraercss He BbIIONHATH ycnoBHe (57), ecnu
B ¢dopMmyne (52) yuMTBIBaTH TAKO€ YMEHBIIIEHHOE
3HaueHue Rp,b, npu koropom ycinoBue (57) mpe-
BpallaeTcs B PaBeHCTBO, T.€. €CAM INPUHUMAThH

Py 2
My = ZhﬁqsW (;;3 ; B 3TOM Cllyyae BCera NpHHM-

MaeTCcA Cp = 2hp, HO He DOJIEe C.

3.32. lIpu nposepke ycaopua {50) B 06LucM CiTyuae
3a/JaI0TCA PANOM HAKJIOHHBIX CEYEHHM Mpd Pa3yIHYHbIX
3HAYCHHAX €, He IIPEBbIUAIOMMX PACCTOARUA OT OIMOPHI
JO CeYeHHs ¢ MaKCUMaIbHBIM H3rudaioiliiM MOMEH-
TOM U He Donee (Pp,/¥p5 )%,

IIpy HEMCTBUH Ha 3NEMSHT COCLEAOTOUYEHHBIX Cil
3HAYCHHUA C TIPUHMMAIOTICA pPaBHEIMHM PaCCTCAHMAM
OT OIIOPBI IO TOUEK MPHITONKEHHA 3THX ¢l (dept. 14).

Fy Fa

- I T . B

2gilll
T L

Yepr. 14. PacnonoxkeHne pacyerHbiX HAKJIOHHBIX CEUCHHH MPH
COCPEOTOUYSHHBIX CHIAX

! — HaKJIOHHOE CeueHHe, NpoBepAeMoe Ha AeHCTBHE NOoNepey-
Ho#t cunel {J,; 2 — TO e, CHABI (),
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[Ipu pacuere 3nMeMeHTa Ha LEHCTBHE PaBHOMEPHO
pacnpeneneHHOrn Harpy3Ku ¢ 3HaueHue ¢ IIpHHUMACTCH

] /M
PAaBHbIM -a—? , a ecnuq,; > 0,564, , cnegyeT NpHHH-

l / Mp
Martb ¢ = }/————  r[ie 3HaYeHHE §; OUpenenaerc
qd1 tqsw

clleAyIomwuM o0pasoM:

a) eclid [AeHCTBYeT (akTHYecKas PaBHOMEPHO pac-
NnperneNieHHas Harpy3Ka, g =q;

6) ecnu HArpyskKa ¢ BKJIIouaeT B ceGA BpEMEHHYIO
HArpy3Ky, KOTOpas IPUMBOAMICSA K 3JKBHBAJIEHTHOH
P2aBHOMEPHO pacCHpelieJIeHHOH Harpyske Vv (Korza
IMI0pa MOMEHTOB M OT NpHHATOH B pacuere Harpys-
KH vV Bcerga orubaer amopy M ot nwoboi pakTHIECKOH
BPEMEHHONH Harpy3Ku), ¢, =g + v/2 (roe g — NOCTOAH-
Has CIUIOIIHAA Harpy3Ka) .

Ilpy >TOM 3Hauenne () IpHHMMACTCA PaBHBIM
Omax — G1¢, 1€ Omax — NONEPEYRan CUIia B ONMIOPHOM
CeUCHMM.

3.33. TpeGyeMasi MHTEHCHBHOCTD XOMYTOB, BBIpPa-
KaeMas uepe3 ¢ (cM. 1. 3.31), ompenensercsa clne-
Jyionmm obpazom:

a) NpH OEHCTBHH Ha ITIEMEHT COCPEXOTOYEHHbIX CHII,
pacmonaraeMpiXx Ha pacCTOSHUAX C; OT ONOphl, A
KaXJ0ro HaxJIOHHOIO CEYEHMA ¢ JJIMHOM MPOCKUMH C;,
HE NPEBBIIAGIUCH PAaCCTOAHMA [0 CEYCHMA ¢ MAKCH-
MQJIBHBIM HM3rudaoiliMM MOMEHTOM, 3HaYEHHE (g
ONpeaensercad B 3aBHCHMOCIH OT Ko3(ddHiHeHTa

Qi— Obi

Hi = --b—-- — II0 OHOH H3 CIICAYIOLHUX POPMYII:
bi
- o & s Qb min Co
™ ;- e ’
I o Qi 2hy
Q; #0j
= — 58
dsw/i) o wotl (58)
Ci
eClTu Xo; SH; S —,
Co
Qi — Qbi
Qswii) = T; (59)
€y C
€CIIH — < S,
Co h
(Qi - Qpi)°®
Aswii) ~ M 5 (60)
>
eCIIn Xj~” 7T,
i ho
Qi — Opi
q_;'w(f} = = —ho (61)

(3mech hy npHHHMAETCA He BoJlee ¢;) .
OKOHuaTe/IbHO NpHHMMAaeTcs HauGonpliiee 3HaYCHHE

Asw (i)
S ﬁcbopmynax n. 3.33:

(); — MonepeyHas Cwia B HOPMallbHOM Ce-
YeHHMH, pacHOIOXEHHOM Ha pacCros-
HHH C; OT ONOPhHI;



(p; —onpepensiercs no dopmyne (51)
Ipu C = ¢y,
Qb’ mine Mb — CM. 1I. 3.31;
Co — IIPHHHMACTCA pPaBHBIM C;, HO He DoJiee
2h0 ’
6) mpu JEHCTBMM Ha 3JIEMEHT TOJIBKO paBHOMEPHO
pacnipefle/IeHHOH Harpysku ¢ tpebyemMas HMHTEHCHB-
HOCTh XOMYTOB OMNpeAensaerca o GopMysiam:

Qb1
TIpH Omax S o6
q _ Q?H&X"Qi] _ (62)
SW 4M,, ’
Mb Ob1
HPH hﬂ. ¥ le > ngx > 0,6
(Qmax — Ql:!l)2
G ey = —— — 63
( B o00oux ciydafgxX (g, TPHHHMAETCA HE MeEHee
_.9”3“1@’11).
2h, ’
Mp
IpH Omax = >t Qb1
0
Qm x — le
Qo =~ (64)
Q

B cnyvae, eciiM IOjlydeHHO€ 3HaueHHe (,, HE YIOB-
neTBopser ycinoBuio (57), ero ciemgyer BHIMHCIHTH
no ¢popmyie

amecs Oy =2 |/ Mya,;
Umax — TIONEPEYHAst CHNAa B ONIOPHOM CEUEHHH

My, ¥y, ¥Pp3 —cM. 1. 3.31;

gy, — CM. 1. 3.32.
3.34.[Ipy yMeHBUICHUM HHTEHCHBHOCTH XOMYTOB
OT ONOpbl K MNPONIETY € (w1 HA (w2 (HANpUMED,
yBelIMYEHMEM 1llara XOMYTOB) CIeyeT IPOBEPHTDH
ycnoBue (50) mpu 3HauYeHMAX ¢, NpeBBILIAIOIMUX [, —
IJIHHY Y4YaCTKa 3JIEMEHTa ¢ MHTE€HCHBHOCTBI0 XOMYTOB
gsw1 (uepT. 15). Ilpu 3rom 3Havenue O, NpHUHHMAET-

CAl PABHBIM :

npu ¢ — I, < ¢y

Oew = Asw1€o1 — (Gsw1 — Gsw2) (€ — 11);
MpU Coz ~C—{) > Coy

Qew = dswar (¢ —11);
npu ¢ — I > coo

ng = fqsw2€o02,

TOe Coj, Coz — Onpenmenswrca mo ¢opmyne (56)
IIpU (g, COOTBETCTBEHHO PaBHOM
Aswi1 Hqgw2 -

Yepr. 15. K pacuery HaKJIOHHBIX CeveHHH NPH H3IMeHeHHMH
HHTEHCHBHOCTH XOMYTOB

IIpu peiicTBMM HAa 3JIEMEHT paBHOMEDPHO paclipe-
JeJIEHHON HATPy3KH JIMHA y4acTKa ¢ UHTEHCHBHOCTBIO
Gew1 TNPUHUMAETCA HE MeHee 3HAuYeHHA /,, olipemens-
eMOro CNeayiUm obpa3omMm:

eCJIH qi1 7 Qsw1 — Asw2s

Mb/‘?' t*qewi1Co1 — Qmax +q,C
N =¢c- ———m——— — — —— —
dew1 — 4dsw2

Mp Pp2
roe ¢ =] /—————————— HO He OOonee ho;
q1 — (Qswi — Qsw2) Yp 3

IpH 3TOM, eCI¥ ¢ > 1,56G w1 — Gsw2,

My
c=\|/———
d1 Y qsw2

eCl g1 Sqgwi1 — Gswas

_ Omax ’“‘(Qb,mz‘n T Gsw2 Cm)
q1

I{ —Co1>
3riech g, — CM. 1. 3.32.

Ecnu mia 3HaueHHUA (g, HE BBIMNOIHAETCA YCIIOBHE
(57), nnnua I, BIYHUCHACTCA IPH CKOPPEKTHPOBAHHDBIX
cornmacHo n. 3.31 3HaueHuaAXx My = 2hiqGow2¥p2/¥p3
U Ob min = 2hoqsw2, Npu 3TOM cymMma Op pmin +
+ @ow2Co1 NMPHHHMAaETCA He MeHee HeCKOpPpEK THPOBAH-
HOIO 3HaYeHUA Op min-

JaemenTbl NOCTORAKHOU 8bICOTHI,
ApMUpPOGAHHbLE OT2UOAMU

3.35. [IpoBepka NPOYHOCTH HAKJIOHHOTO CeYeHUA
Ha JEeNCTBHE MONEpevyHOM CWIbl ISl 3JIeMEHTa ¢ OTTH-
Gamu npouspopurca U3 ycnosusa (50) ¢ nobasnenpem
K IpaBo# yacTH ycnoBua (50) 3HayeHus

Qs, ine = stA.s*, f,,csinﬁ, (65)

roe  Ag ;. —NOmWanp CeyeHus OITHOOB, mepece-
KawlIMX ONACHYK HAKJIOHHYIO TpEeIlH-
Hy C JUTHHOH NPOEKIMH Cy ;
0 — yron HakiioHa OTTru0OB K IIPONOJIb-
HOH OCH 3JIeMEHTA.
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3HaueHHe Co NMPHHUMAETCA PaBHBIM JUIHHE yYacTKa

leMeHTa B npezesiax pacCMaTpHBaeMoOro HaKJIOHHOTO

ceueHus, A KoTtoporo BeipaxeHue Qg + ¢ p. +
My

+ Qp = qewCo t Qs ine o IpUHHMaeT MUHH-

ManibHOe 3HaueHMe. A 3TOrO0  pacCMarpHBAIOTCA
YYacTKH OT KOHIIA HAKJIOHHOTIO CEYCHHA WJIIH OT KOHIa
orruba B mpenenax MIHHBI ¢ 10 Havasna orruba, Honee
6/IM3KOro K OMope, WIH Ho omnopbl (4epr. 16), mpH
3TOM [UIMHA YYacTKa INpMHHMMAaeTcs He OoJiee 3HAYCHHUA
o, onpemdensemoro mo ¢opmyne (56), a HaKJIOHHBIE
TpELMHBI, HE INepeceKalnme OTTHObI, NMPH 3HaYECHUAX
Co MeHee BBIUMCIIEHHBIX IO dopmyne (56) B pacuere
He paccMaTpHBaKOTCH.

Yepr. 16. K onpenencHnio HauGonee OmacHoOi HaKJIOHHOM
TpelHHbI JJIA 31eMEeHTOB ¢ OTrHOaMH IPH pacyeTe Ha feicTBHE
NIONMEPEYHOH CHIDI

Il — 4 — BO3MOXHEIe HAKJTIOHHLIE TPEILMHDBI;, J — paccMaTpH-
BacMoe HAKIIOHHOE ceueHue

Ha uyepr. 16 HauGosiee onacHas HaKJIOHHAsA TpELHHA
COOTBEICTBYET MUHHMAJIBHOMY 3HA4YCHHIO H3 Clledy-
IOIHX BBIPOKEHUM

1 — 4w Coi +stAs’inclsin9 +Mb/001;
2 “‘qswCoz +R5’WAS,fﬂ02 sin 6 +Mb/(,'02;

3 - 45w Co3 +stAs, inc3 sin¢ +Mb/‘703§

4 —qswco + Ry As inei +As,fnc2)5in9 +Mp/c,

| 3mech ¢y — cM. popmyny (56) ].
3HaueHusA ¢ TIPHHHMAIOTCA PABHBIMH PacC1OAHMAM
OT OMOphI A0 KOHIIOB OTTHOOB, a TaKXe /10 MeCT IIpH-
JIOXKEHUA COCPEJOTOYEHHBIX CHII; KpPOME TOro,CleayerT
NpOBEPUTh HAKJIOHHbIE CEUEHHsA, Mepecexkawlye Io-
CIIEOHIOI0 IUIOCKOCTh OTrMOOB H 3aKaHYMBAOLMECS
Ha pacCTOSAHHH Co, ONperdensaeMoM no ¢opmyne (56),
OT HauaJla HOCHEeOHEeH H IpeanociegHen IVIOCKOCTEH
oTrH6oB (uept. 17).
PacnonoxxeHe OTru00B [OOIIKHO YHOOBIETBOPATH
TpeboBauuaAmM mi. 3.29, 5.71 u 5.72.

38

ﬂ‘g’inc 1 As' int 2 As, tne 3 F
A A A
N
.
-
E’)&a’ﬁA A
AN B O A .
c‘f { Ca
@nax Ca i’ J: lo_
)2 (s }
A= Ca

Yept. 17. Pacnonokerne pacueTHHIX HAKJIOHHBIX CEYEHHH B
3IeMeHTe ¢ OTTHOaMHK

1 -~ 4 — pacuyeTHbIe HAKITOHHbIE CEeYeHUSA

31eMEeHTbl NePeMEHHOU 8bLCOTbL
C NONEPEeYHbIM aPMUPOBAHUEM

3.36 (3.33) . Pacuetr 3meMeHTOB ¢ HaKJIOHHBIMH CXKa-
ThIMH TpaHAMM Ha JIEHCTBHE MNOIMEPEYHOH CHIIBI POH3-
BOOUTCA corjlacHo mm. 3.31, 3.32, 3.34 u 3.35 ¢ yuerom
pexoMeHnaumH nn. 3.37 ¥ 3.38, npuHAMan B KaueCTBE
paboueit BbICOTH!I HaubONBLICE 3HAYCHHE /o B MIpefenax
paccMaTpUBaeMOro HaKJIOHHOro ceyeHua (uepr. 18,4).

Pacuer 37€MEHTOB ¢ HaKJOHHBIMH PaCTAHYTHIMH
IpaHsAMH Ha JEHCTBHE IONEPEYHOM CHIIBI TaKXKe PEKO-
MEHOyeTCs HNpPOH3BOOMTH corjacHo mm. 3.31, 3.32,
3.34 u 3.35, npuHMMas B KauecTBe pabGoueil BBICOTHI
HauOoIblIee 3HaueHHWe h, B MpedeiaXx HAKJIOHHOrO
ceuenna (uepr. 18, 6).

4 .
SHiigdl

iedlliiE

R 4L I A

Yepr. 18. Dbanku ¢ nmepeMeHHOH BHICOTOH CeYeHHA H HAKJIOH-
HOH I'PaHbBIO

a — CKaTo#h; 6 — pacTAHYTOH



Yron § MexOy CXarol M pacTAHYTOH TIpPaHAMH
37IeMEHTa JOJDKEH yIOBJIEeTBOPATh ycnopuwo tgf < 0,4.

3.37.0na Oanok 06e3 oIruGoB BBICOTOH, PABHO-
MEPHO YBEJIMYMBAIOIEHCA OT OHOphl K IPONIETY
(cM. 4yept. 18), paccUHTBIBaeMBbIX Ha JISHCTBHE pPaBHO-
MEPHO pacrpeneclieHHOM HArpy3ku ¢, HAKIJIIOHHOE
ceyeHue npoBepsercas U3 ycnoBHA (50) NpH HEBBI-
rOAHEHIIEM 3HaYeHMH C, ONpedeNdeMOM CleayoHHM
obpa3oMm:

€CITH BBINIOITHAETCA YCIIOBHE

q1 < 0356qu T 2:5 QEnchw ’ (66)

3HAYCHHC ¢ BBIYUCIIACTCA I10 ¢0pmyne

M

Ainc +|/ dincsw tqq

ecliu yclioBue (66) He BRINONHAETCH, 3HAUYEHHUE C
BbIMUCTIAETCA 1O POpMYyTIe

ECh Gipe = P52 Rpeb18° B,
My, — BenuuuHa Mp, onpepenseMas mo ¢op-
myne (52) kak jif ONOPHOrO CEUEHHHA
Canku ¢ pabodeit BHICOTOH /19, O€3 yyera
IPHONOPHOI'O YIIHPEHHSA IUHPUHBI b;
B —yron MeXmy CXarod H PacTAHYTOH
rpayaMM GanKu,
g; — CM. I1. 3.32.

Pabouas BbICOTa /¢ IIPH 3TOM IIPHHAMAETCA PaBHOH
ho =hgy tctgf.

[Ipn yMeBplieHHY WHTEHCHBHOCTH XOMYTOB OT J gy 4
y ONOpbI OO0 Jswo2 B NpOJIETE CIEAYeT HPOBEPHTH YCINO-
e (50) mpH 3HaUYeHHMAX C, MPEBBILIAIONMX [/, — IJTHHY
YYaCTK3 IIEMEHTA ¢ KHTCHCUBHOCTBIO XOMYTOB (ow 1,
IIpH 3TOM 3HaueHHe (), OIpenensercss COIJIaCHO
1. 3.34.

YyacTkH GanKu ¢ MOCTOAHHBIM XapaKTepOM YBEIHU-
yeHHs pabouen BBICOTHI A HE OONXKHbLI ObITH MeHee
MPUHATOIO 3HaYECHHUA C.

[Tpu pencTBHM Ha GATKY COCPENOTOYEHHBIX CHJI NPO-
BEPAIOTCA HAKIIOHHBIC CeYeHHUA NpH 3HAYEHUAX C, NpHU-
HMMAaeMbpIX cOITIacHoO 1. 3.32, a taxxe, ecnu tgf > 0,1,
onpenensaeMslx no ¢popmyne (68) npu g, =0.

3.38. Jna xoHconed 6e3 OTTHOOB BBHICOTOH, PABHO-
MEpDHO YBeJIMUMBAIOLIEHCH OT C¢BOOOOHOrO KOHIIA
k onope (uepr. 19), B obuieM cryuae OPOBEPAIOT
yciosue (50), 3agaBafch HAKJIOHHBIMH CEYCHHAMH
CO 3HaYeHUAMM C, onpefenfieMbiMy 1o hopmyne (68)
npu q¢; = 0 ¥ 1puHMMaeMbIMH He Donee pacCTOSAHHSA
OT HayaJia HAKJIOHHOTO CEYEHHsI B PACTAHYTOH 30HE
no onopsl. [Ipu 3T0M 3a hoy; U Q NPUHUMAKT COOTBET-
CTBEeHHO padouyio BBICOTY M NONEpPEYHYyH CHNIY B Hava-
jle HAKJIOHHOTO Ce4YeHHs B pacTAHyTo# 30He. Kpome
TOro, APOBEPAIOT HAKJIOHHbIE CeucHMA, NMPOBEACHHbIE
DO ONOPHL, ECITH HPY ITOM Cp < C.
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Yepr. 19. KoHconb BBICOTOM, YMEHBLIUAIEHCH OT ONOPS K
CBOOOAHOMY KOHIY

[Ipu nelicTBHH Ha KOHCONb COCPENOTOYEHHBIX CHII
HaYaJI0 HAKIOHHOTO CEYeHHs pACIIONIaralT B PacTAHY-
TO 30He HOPMAIbHBIX CEUEHHM, NMPOXOHAMIMX uepe3
TOYKH NPHIJIOKERHA 3THX cHl (cM. YepT. 19).

IIpH [eiticTBHM paBHOMEPHO pacIlpelesieHHOH Ha-
rPYy3KH WIH HACPy3KH, JIMHEHHO YBENUUMBAIIIEHCH
K Onope, KOHCO/b pacCUMTHIBAIOT TaK )Ke, KaK 3J1EMEHT
C IIOCTOSIHHOM BBICOTOH ceyeHMA coryacHo nm. 3.31 #
3.32, nmpuuumMmasg paGodyyw BBICOTY /Ay B ONOPHOM
CeYEeHHH.

InemMenTsl C NONEPEYHol apmarypoll
npu KocoMm u3z2ube

3.39. Pacyer Ha [OeHCTBHE MNOIEPEYHOM CHIIBI 3JI€-
MEHTOB IPAMAQYTOIBHOTO CEYECHHSA, MOOBEPrarOIIMXCA
KOCOMY M3ruly, NPOM3BOAUTCA U3 YCNOBHA

0x 1’ !‘ Oy T
— | ———| <1, 70
[wa{x):] wa(y) (70)

rre Qx, @y — cOCTaBNAIOUIME NONEPEYHOH CHIIBI,
JEUCTBYIOILIME COOTBETCTBEHHO B
IVIOCKOCTH CHMMMETPHM X M B FOP-
MaJIBHOH K HeH IUIOCKOCTH )
B Hanbolee yHaJIeHHOM OT OMNOPBI
KOHIE HAKIIOHHOIO CeUCHHUS;
Obw(x)» Cbw(y) — NIpedenbHble TONEPEUHbIE CHIbI,
BOCNIPHHUMAEMEBIE HAKJIOHHBIM Ce-
YeHHEeM [IpH [EUCTBHU HX COOT-
BETCTBEHHO B IUIOCKOCTAX X H Y
H IpUHAMaeMble PaBHHIMH NPaBOH
yacti ycnosua (50).
[Ipu peitcTBUM Ha 3IeMEHT PaBHOMEPHO pachpere-
JIEHHON HArpy3KH JOMYCKaeTCH ONpeuensATh 3HaYeHU ¢
COrJIaCHO 1. 3.32 I KaXXIOH TUIOCKOCTH X H ).

IIlpumMmeuanue Orrubsl NpH pacyeTe Ha NONEPEYHYIO
CHITY MPH KOCOM H3MNle He YUHTEIBAIOTCA.

Idnemenrvl H6e3 nonepeuroll apmMarypui

3.40 (3.32). Pacuer 3neMeHnTOR Oe3 momepeuyHOH ap-
MaTypbl Ha JeHCTBHE MONEPEYHOH CHIbI NMPOU3BOIUTCA
H3 YCIIOBHH:

a) Qmax g2:5‘Iel?l‘bhﬂw (71)

rne Q. — MaKCUMAJIbHASA NONEPEYHAS CHIIA Y TPaHH
OTIOPBI;
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§0b4Rbtbh(2)

6) 0 < , , (72)
rae O — nonepedyHass CHWIa B KOHIE HAaKJIOHHOIO
CeYeHUd;
¥4 — KO3hPUUHMEHT,  ONpedeNsieMbIH MO
Tabn. 21;

¢ — UIMHA NPOEKUMH HAKJIOHHOTO CeYeHHs,
HaYMHAIOMIEroCsi OT ONOPHI; 3HAUEHHE C
MpHHUMaETCA He bonee Cpypx = 2,9h,.

B crUioliHbIX IDIOCKHMX IUIMTaX C HECBOOOIHBIMH
60KOBBIMH KpasgsMH (COCAHHEHHbIMH C OpYyTHMH 311€-
MeHTaMH WIH HMEIOIMMH OMNOpPhI) HONyCKAeTCH yKa-
3aHHOE 3HAUCHME C,, ., HEIIUTh Ha KOIPDHHIMEHT O

a=1+0,05b/h, (73)

HO He Dotee 1,25.
[Ipu mposepke ycrmoBua (72) B obuieM cnyvae
33/1310TCH PANOM 3HAYECHUH C, He NNPEBBIAIILMX Cpppx -
IIpy neAcTBUMH Ha 31eMEHT COCpPEOTOYEHHBIX CHII
3HAUCHHUA ¢ TIPUHUMAIOTCA PABHBIMH PaCCTOSHHUAM
OT ONOPBI A0 TOYEK MPHI0KeHHA 3THX cui (uept. 20).
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Yept. 20. Pacnonoxenne HeBbITOAHEHUINX HAKJIOHHBIX CedeHHMH
B 3JIeMeHTax 0e3 nonepeyHon apMaTyphl

I — HakJIOHHOE€ cedeHue, NMpoBepAeMOoe Ha AeHCTBHE Momnepey-
HOW cunel Q,; 2 — To Xe, cuibl Q,

[1pu pacuere anemMeHTa Ha OeHCTBHE pacnpemeieHHbIX
Harpy30K, €CJTH BHINOJIHAETCA YCIIOBHE
PpaR otY b
g, S— 5 (74)
(max/ho)

3HaueHHe ¢ B ycnoBHH (72) NpHHHMAeTCA pPaBHBIM
Cmax> @ TIPY HEBBINIONHEHUH ycoBua (74) —

Cr.Rr.h
c=ho|/——"—‘-‘-5-f’—‘—, (75)

371€Ch ¢ NPHUHHMAECTCA HpPH [HEUCTBHM pPAaBHOMEPHO
pacupene/neHHOH Harpy3kH B COOTBETCTBHH ¢ M. 3.32,
a MpH JEHCTBHH CIUIOLIHOM Harpy3KH ¢ JTHHEHHO H3Me-
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HAOEHUCS. HHTEHCHBHOCTHIO — DPAaBHOM CpefHEH HUHTEH-
CUBHOCTH Ha IIPHOMOPHOM yYacTKe ANUHOH, pAaBHOH Yer-
BEPTH Hponera baiky (IWIKMTBI) HAH NOJOBHHE BhUIETA
KOHCOJIH, HO He bonee c,), .. -

3.41. lna o3neMeHTOB ¢ TNepEMEHHOH BBICOTOH
CeYeHHsl IMpu nposepke ycinoBus (71) 3HaueHHe Ao
NPHHHMAECTCA B OUOPHOM CeYeHHMH, a4 TIpH MpPOBEpKeE
ycrnoBua (72) — kak cpenHee 3HaueHue ko B npedenax
HAKJIOHHOI'O CeYeHHA.

1A 2JIEMEHTOB C BBICOTOM CeueHMs, YBENIHUUBA-
IOIIEHCA C YBENMYCHHEM IOMEpeYyHOW CHIIbI, 3Haye-

2.5H0,
HME C IIPUHUMAETCA PABHBIM C LA
max 7P P max T 1731 25tg8
HpH ITOM I CIDIOIHEBIX HIIOCKHX IVIMT, YKaSQHHbIX
3.40 2, ho1
BII. 5.4U,C = —
MEX a+1,25tgB

e hog1 — pabouas BbICOTA B OIOPHOM CEYEHWH;
 — yron Mexpgy pacTAHYTOH M CXKaTOH IpaHi-
MH 3JIEMEHTA;
a —cM. ¢opmyny (73), rme h pomyckaercs
IIPUHUMATh 110 OTIOPHOMY CEUEHMIO.
[Ipn neficTBuM Ha TakoM 3NTeMeEHT pacuperneeHHON
Harpy3Ku 3HaueHme ¢ B ycnoBuM (72) npuHHMaeTCA
PaBHBIM:

I - N iy - S—

|
tg?B/4 + q,/ (PpaRpsb)

HO He bonee ¢4, TAE @1 — cM. 11. 3.40.

C = hOl (76)

PACUET HAKJIOHHLIX CEYEHUA
HA NEACTBUE HU3TMBAIOHIETO MOMEHTA

3.42 (3.35). Pacuer 351eMEHTOB Ha [EHCTBHE W3-
rubawuiero MoMeHTa WA oDecleyeHHA MPOYHOCTH
MO HAKJOHHOHW TpeliuHe (depT. 21) MOKEH MPOH3-
BOIOUTHCA U3 YCIIOBHSA

M <R3Asz + ER Asw sw t ERSWAS nc s: mc*(77)

rae M — MOMEHT OT BHellIHe#l Harpys-
KH, pacloJIOKEeHHOH 110 OJIHY
CTOPOHY OT PacCMaTpHBAaEMOIO
HaKNIOHHOTO CeYEeHHUsI, OTHOCH-
TEIBHO OCH, MNEPICHOMNKYIAP-
HOH [UIOCKOCTH HENCTBUA MO-
MEHTa M [POXOOAWEH 4Yepes
TOYKY MNPWIOXKEHHS  pPaBHO-
OEUCTBYIOIIEH  yCWIHH N

B CKaTOM 30He (uepT. 22);
RgAsz,, — CcyMMa MOMEHTOB OTHOCHTEIIb-
2RowAewZow, HO TOH e OCH OT YCHITHH
2ZRswAs incZs inc  COOTBETCTBEHHO B IPOLOJIbHOM
apMaType, XoMyTax M oTrubax,
NepeCeKaMX PacTAHYTYIO 30-

HY HaKJIOHHOTO CCYEeHHUA;

— PacCTOAHHA OT IUIOCKOCTEH pac-
NOJIOKEHUSA COOTBETCTBEHHO
POIOJIBHOH apMaTypsl, XOMY-
TOB H OTTHOOB M0 YKa3aHHOMW
OCH.

25 Zsws 25 inc



Uept. 21. Cxema ycunuii B HaKIOHHOM CeYeHHM NPH pacyere
€ro no u3rubarwumeMy MOMeHTY

a) F, a;

g
NN

- _—
|
¢
’y y
dnwpa M 2
M=8y-q %""Fz a;

BenuuHy <z, [OIyCKAaeTcA MpUHMMaTh pPaBHOM
he — 0,5x, HO NpH yueTe CXaToM apMaTtypsl He Do-
!
nee hg — a .
Benmuuna 2R, A, 2., OpH XOMYTaX MOCTOAHHOH
MHTEHCUBHOCTH OIpefesigeTca 110 ¢popmMyie

SR AgwZew = 0,5, €7, (78)

rae g, — YCWIHe B XOMYTaX Ha eOuHMIY JjIMHBI
(cm. m. 3.31);
C — JUIMHA IMpOEeKIMH HAKJIOHHOIO CeYeHUs
Ha [pOMOJIBHYI0 OCh 3JIeMeHTa, H3MepeH-
Hasi MEXOAy TOYKaMM TIpWIOXEHHA paBHO-
NeUCTBYIOIUMX YCHJIMH B pacTAHYTOM ap-
MaType H ¢Karod 30He (cM. 1. 3.45).
BenuuuHbl Zg jpe A KaXIOH IUIOCKOCTH OTTHOOB
onpenenswTca no popmyne

Zs ine = Zgcosf + (¢ — a,)sinb, (79)

roe @, — pacCTOAHWE OT Hayajia HAKJIOHHOIo ceue-
HHA 0O Havyaia OTruba B pacTAHYTOH 30HE

(cM. yepr. 21).
3.43 (3.35).Pacuyer HAKJIOHHBIX CEUEHWH Ha [eH-
CTBHME MOMEHTA I[IPpOM3BOOUTCA B MecCTax OOphrIBa WIH

o)

g i
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M=gt(c+4)+F e

e =t

Yeprt. 22. Onpeaesienne pacyeTHOro 3Ha9%eHUA MOMEHTA NPH pacYeTe HAKIOHHOTO CeYeHMA

a — ans ceoboHO onepro#t 6anku; 6 — A KOHCONH

BricOTa C>XarToid 30HB! HAKJIOHHOIO CEeYeHHA, H3Me-
pPeHHAasA O HOPMANIM K OpOJOIIBHOM OCH 3JIeMEHTA,
ollpedensAeTcA H3 YCIOBUA paBHOBECHA MpOEKUHHU
yCWIH# B DETOHe CXXaTo¥ 30HBI M B apmMartype, nepe-
CEKaIOLieH HAKJIOHHOE CeueHue, Ha IPOJOJIbHYI OCh
teMenTa cormnacHo nm. 3.15 u 3.20. [lpn Hanuuuu
B JJIeMeHTe OTrHDOB B YMC/IMTENb BBIPAXKECHHA 1A X
nobasnaerca BenmuuMHa X R ywAg jnec0sf (rme 0 —
yIrONn HaKJIOHA OTrHOOB K NIPOIOILHON OCH 31IEMEHTA) |

OTTMD0a MpOJOIIBHOM dpMAaTypbl, a TaKXe y TIpaHu
KpaKHHed CBOOOMHOM Omophl GanoK ¥ y CBOGOOHOrO
KOHI@ KOHCOJIeH IIpH OTCYTCTBHH Yy MpOOOJIbHOM
apMaTypsl CIIeLIMAJIBHBIX AHKEPOB.

Kpome TOro, pacuer HaKJIOHHBIX CEYeHHH Ha [ieH-
CTBHE MOMEHTA NPOU3BOOMICA B MeCTaX Pe3KOro u3-
MBHEH)HH KOH(QUIypalun 371eMeHTOB (TI0pe3oK, Y3I0B
HT.1).

PacyeT HAKJIOHHBIX CeYeHHH Ha [IeHCTBMEe MOMEHTA
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NONMycKaeTcss Heé NMPOH3BOJMTH NPH BBIMOJIHEHAH YCIIO-
uii (71) u (72) ¢ yMHOXEHHeM HX NpaBbIX 4acTeH

Ha 0,8 u npu 3Ha4eHnH ¢ He Gonee 0,8Cygx -

3.44. TIpu nepeceyeHHMH HAKJIOHHOIO CEYEHMA C Mpo-
JOTBHON pacTAHYTOH apMaTypod, He HMEKILeH aHKe-
poOB, B Ipefenax 30HbI aHKEPOBKH pacyeTHOE COIpO-
THBJIEHUE 3TOH apMarypbl R, CHHXKAeTCA MyTeM YMHO-

>KeHUA Ha k03¢ PHIMEHT YCTIOBHH pabOThI 7Y, , PABHBIN:

735 :"""_", (80)

roe [, — pacCTOAHHEe OT KOHIA apMaTypbl 10 TOYKH
nepecedyeHUss HAKIOHHOTO CeYeHHS ¢ Mpo-
NOJTBHOX apMaTypoH;
l,, —IUIMHA 30HBI AHKEPOBKH, OIpenensaeMan
o dpopmyne

R
lan = (wan —+ A)\an)d: (81)
Rp

30eCh Wgp, AN, — KOIPPUIMEHTBI, IPHHUMAEMBIE
PaBHBIMH:
IUIL KpaWHUX CBOOOMOHBIX OIIOP
Oanok w,y, = 0,5, AN, = 8;
IUIA CBODOOHBIX KOHIOB KOH-
conent wyy = 0,7, AA,, = 11.

B cnyuyae npuMeHEeHMs INAOKUX CTEpPXXHEH K03 du-
IMEHT ,, TPHHAMAECTCA PABHBIM I ONOp OGaloK M

KOHLOB KOHCOJiel coorBeTcTBeHHO 0.8 1 1,2.
[Ipy HamuuMM Ha KpanHuX CBOOOOHBIX OIOpax

KOCBEHHOH MWJIM IMOINEpeYHOM apMaTtyphl, OXBATHIBA-
iomen Oe3 nNPHBAPHBAHUA NIPOMIOIIBHYI0 apMatypy,
KO3 IHUIUHEHT W,y HEIUTCA Ha BeNMHMYMHY 1+ 12u,,
a ko3pouimmedT AN,, YMEHBIIAETCA Ha BEIMYUHY
1003 /Ry, 3mech i, — oOBeMHbIH KO3pOPHIMEHT ap-
MHUPOBaHHUs, OMNpEHENAEeMbId il CBapHBIX CeTOK
mo dopmyne (99), miga XoMyToB — Mo ¢dopMyIe
ASW

y 2as
CeUeHHsI Orubamilero XoMyrTa H ero uiar), B JIOOOM
clydyae 3HaueHHe (M, NpuHHUMaeTca He 6omee 0,06.

Hanpsxenue cxarus OeroHa Ha OIope Op OIlpe-
JEJIRETCA JIeJleHHEM OIIOpPHOM peaKIMu Ha IUIOLAnb
ONMpPaHUA JIEMEHTA U IpHHUMaeTcA He Gonee 0,5 K.

Iiuna [l,,, NpuHUMaeTcsa IjIA CBOOOOHBIX KOHIIOB
xoHconei He MeHee 20d win 250 MM, IpH 3TOM JTHHY
aHKEPOBKH [l;,; MOXHO ONpENEIINTh C YUYETOM JaHHBIX
1abn. 45 (no3. 1).

B cnyyae rnpuHBapvBaHHA K IpOJOJIBHBIM pacTi-
HYTBIM CTEepXHAM [ONEPEYHOH MM paCIpeaeliu-
TeIBHOK apMaTypbl YUMTBIBaeéMOE B pacyere YCH-
JIHe B MNpOAOABHOM apMatrype RgA; yBenHUMBAETCA
Ha BEJIK'HMHY

(rome Agyy M § — COOTBETCTBEHHO IUIOILANB

MpHHUMaeMy1o He Gonee 0,8R d% n,, .
B dopmyne (82):
Ny — YUCJIO NMPHUBAPEHHBIX CTEPXKHEH IO ymHe [, ;
Yy — KO3bOHIHMEHT, IPUHUMAaeMBIit 110 Ta0. 22;
1y — JuaMeTp IPUBAPEHHBIX CTEPXKHEH.
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Taonuuma 22

d,, 6 8 10 12 14

ow | 200 | 150 | 120 100 80

OxoHuartenbHO 3HaueHHe R A npuHuMaeTcsa He Ho-

jee 3HaueHusa KR A, ollpelencHHOro 0e3 yuera Ygs
H NV, .

3.45. llna cBobogHO oOlepThiX OATOK HEBBITOAHEH-
IIIlee HAaKJIOHHOE€ CeYEeHHUEe HAYMHAETCA OT IpaHU ONOpHI
M UMeeT UIMHY MpOoeKUuH ¢ OJIA DAIOK ¢ MOCTOAHHOM
BBICOTOU CEUYEHHUA, PAaBHVIO:

B Q— Fi—RgwAg, incsinb
dsw t 4

HO He 0osilee MaKCHMa&IBHOM [UIHHBI ITIPUOMOPHOIO
Yy4YacTKa, 3a npenenamMi KOTOpOTO BBINOJIHAETCA yCIlO-
Bue (72) ¢ ymMHOXeHHeM IMpaBoil yactu Ha 0,8
Ipy 3HaueHuH ¢ He bostee 0,8¢C, 4y -
B popmyne (83):
() — nornepeyHas CWia B ONIOPHOM CeYeHHUH ;
F;, @ —Harpy3kKu COOTBETCTBEHHO COCPEeIOTOYEH-
Hasgd ¥ paBHOMEpHO paclpeleieHHas B Ipe-
Jenax HaKJIOHHOTO CEUEeHHUA;
Ag ine — IIIOIUAOL CeYeHHS OTTUOOB, NMepeceKawIilnX
HaKJIOHHOE CeYeHHe;
¢ — yron HakjoHa OTTHOOB K NMPOHOJIBHOM OCH
JIEMEHTA;
dsw — TO Xe, uto B popmyjie (55).

C ’ (83)

Ecnu 3HaueHMe ¢, ompelesieHHOE C yYeTOM COCpeo-
TOYEHHOH Ccwibl [, Byer MeHbIle paCCTOAHUA OT TPaHHU
ONOpBI OO0 CUnbl F;, a onpeaesieHHOe 63 yueTa CHIIBI
F; — Gonblile 3TOTO PaCCTOAHHUA, 32 3HAUEHHE C CIeAyeT
[IPUHUMATD PACCTOAHHE IO CHIIBI Fj.

Ecnu B npejenax OytMHBI ¢ XOMYTbI H3MEHSIOT CBOIO
HHTEHCUBHOCTb C G5y 1 Y Havyajla HaAKJIOHHOIO CEYEHHUS
Ha g5y, , 3HaUeHHE ¢ ompedenaerca no dopmyie (83)
pU Gsw = Gew2 U NIPH YMEHBUICHWH YHCIIKTEIA Ha Be-
MMUMHY (Gsw1 — qsw2)ly (rme Iy — minHa yvyacTka
C HHTEHCHBHOCTBIO XOMYTOB G ¢y 1) -

1A Banok, HarpyXXeHHBIX PaBHOMEPHO pacnpe-
JeJIEHHOHW Harpy3KoH ¢, ¢ NOCTOAHHOM HHTEHCHBHOCTHIO
XoMyTOB 0e3 o1rnbos ycnoBue (77) MOXHO 3aMEHHTD
YyCIIOBHEM

Q<V2(RsAszs — My) @sw +4), (84)

roe () — MmomepevyHasi Cuia B OMMOPHOM CEUEHHM;
Mo, — MOMEHT B CeYeHHH IO FpaHH OMOPHI.
1A KOHCOJIeH, Harpy>KeHHbIX COCpeIOTOYeHHbIMH
cwiaMu (4epr. 22,6), HeBBITOOHeWIee HAKJIOHHOE
CeueHHEe HaYMHAETCA OT MECT HPWIOXKEHHA COCPENOTO-
YeHHbBIX CHJI BONU3KM CBOOOOHOIO KOHIIA U UMeeT JIUHY
IPpOCKUHH ¢ 1A KOHCOJIEeH ¢ INOCTOAHHOM BBICOTOH,

PaBHYIO:
0, —RwAc inesint
¢c= — - SWESsmeT (85)

dsw

HO He OoJiee pPacCTOAHHMA OT HAYajla HAKJIOHHOIO ceye-
HUA N0 ONOpbl (34ech 0, — TolepevyHasi CWiIa B Hauaie
HaKJIOHHOT'O CEYEeHHS) .



I51s KOHCOJIeH, Harpy>XeHHBIX TOJNBKO PABHOMEPHO
pacnpefeNneHHOW HArpy3KkoM ¢, HEBBITOJTHEHLUIEEe Ha-
KJIOHHOE CeYeHHME 3aKAHYMBAETCA B OMOPHOM CEUYeHHH

¥ MMeeT UTMHY NPOEKLMH C, PABHYIO:
RgAzg
lan@sw t q ) ,

c = (86)

TIPH 3TOM, eciH ¢ < [ — l;p, pacueT HaAKJIOHHOTO ceye-

HUA MOXHO HE IPOU3BOIMTD.

B dopmyie (86):

A, — momwags CeuyeHUS apMartypsl,

0O CBOOOOHOrO KOHIIA;
Z¢— CM. NI. 3.42; 3HaueHHe Zg ompedenAcTCa i
OIIOPHOTI'O CEUEHMS ;

l,n — IOJIMHA 30HBI aHKEPOBKH (CM. II. 3.44) .

JInst 3neMeHTOB ¢ BBICOTOHM CEUYeHMs, yBeEJIMYMBa-
IDIIEHCA C  yBelIMYeHWEeM U3rubarmoiiero MOMEHTa,
NpH OMNpedeNieHHH [JIMHBI MpOeKIMHM HEBBITOIHEH-
miero ceyeHusa no dopmynam (83) wmnu (85) umc-
JUTEIM 3THX (GOopMyNn YMEHBIIAKTCA Ha BEIHYHHY
R A tg 8 — Iipy HaKJIOHHOM CXaTOH I'paHH M Ha BEJIHYH-
Hy RAgsinf NpH HaKJIOHHOM pacTAHYTOH TIpaHH
(roe B — yron HakJIoHa I'PaHU K TOPU3OHTAJIH) .

3.46. Ina obecneyeHUa NMPOYHOCTH HAKIIOHHBIX CEye-
HUM HA AeiHCTBHMe M3rubaromero MOMeHTa B 3reMeHTax
[IOCTOAHHOM BBICOTBI ¢ XOMYTaMHM MpOOOJIbHbIE pac-
TAHYTbIe CTEPXXHH, 0OphIBaeMble B IIpOJIeTe, HOJIKHBI
3aBOJIMTBCA 3a TOUKY TeopeTHYeckoro obpeiBa (T. €.
32 HOPMAJIBHOE CeYeHUEe, B KOTOpOM BHEIIHHMM MO-
MEHT CTaHOBHTCH pPaBHbIM HECYLIEH CINOCODHOCTH
ceyeHMA Oe3 yuera oOpbIBaeMbIX CTepyxHeH; yepT. 23)
Ha [JIMHY He MeHee BENWUMHBI W, ONpencnseMou

o popmyne

NOBOANMOH

w = . + 5d, (87)
qSW
rae Q — nomnepeuHas CWia B HOPMAJIbHOM CEYECHHH,
MPOXOMdsAILEM Yepe3 TOUKY TeopeTHie-
CKOro oOpbIBa;
Ag inc,0 — 0DO3HaYCHHA Te XKe, YTO B POpMYIJI€ (83);

d — nuaMerp oOpPHIBAEMOIO CTEPXKHA;
dow — CM. 1. 3.31.
s 6ajioK ¢ HaKJIOHHOM CXXATOW IPaHbIo YMCIHUTENb
bopmynnr (87) ymenbiaerca Ha R A tgf, a i 6anok

Yepr. 24. HeBpirogneitiuue
HAKJ/IOHHbIE CEYeHHA B Ile-
MeHTe ¢ NOAPEe3KOH

l — HakJIOHHaA cxXaras IIo-
joca; 2 — INpH pacueTe IO
nonepeyHol cune; 3 — To Xe, :
no M3rudaieMy MOMEHTY;
4 — TO Xe, NNo H3arubawiemMy
MOMeHTY BHE MOAPE3KH

Q

!

‘TS

CINE

ZSap

X

C HaKJIOHHOM PACTAHYTOH TIPaHbIo Ha R A sinf
(roe § — yron HakJIOHa rpaHM K ropusoHranu) . Kpome
TOrO, IOJDKHBI ObITh yUTEHB! TpeOOBaHuUA I1. S.44.

s 3neMeHTOB 6e3 1momepeyHOH apMaTypbl 3Ha-
YeHHe W NpUHMMaeTcsa paBHbIM 10d, npu 3TO0M MeCTO
TEOPEeTHUECKOIr0 OOpbIBa HOMKHO HAaXOOMTHCA Ha yva-
CTKe 3JJIeMeHTa, HAa KOTOPOM BBINOJIHAETICA YCJIO-
Bue (72), ¢ yMHOXeHHeM npaBoit vyactH Ha 0,8 wu
IIpH 3HauYeHuH ¢ He bonee 0,8¢,, 4 -

Yepr. 23. OOpnIB pACTARYTHIX CTEPKHEH B nIponaere
1 — Touxa TeopeTHUeCKOoro oOphiBa; 2 — amopa M

3.47. Ins obecneyeHust MpOYHOCTH HAKJIOHHBIX ceye-
HUH Ha [NOeHCTBHe M3rubamoliero MOMEHTa Havyajio
OTrH0a B pacTAHYTOH 30HE JOJ/DKHO OTCTOSATH OT HOp-
MaJIbHOTO CEYEeHHUsI, B KOTOPOM OTrHOaeMbId CTepXXeHb
NOJJHOCTBIO MCNONb3yeTcsA II0 MOMEHTY, He MeHee
4YeM Ha hy/2, @ KOHel, oTruba aeyKeH ObITh pacHoNoXeH
He OnnXKe TOro HOPMAJIBHOIO CEYEHHA, B KOTOPOM
OTI'H0 He TpebyeTcs No pacyery.

PACUET HAKJIOHHBLIX CEUYEHMH B NOIPE3KAX

3.48. llna 351eMEHTOB C pe3KO MEHAIOIEACA BBHICO-

TOH CeyeHus (HanpuMmep, i 6aloK U KOHCOJleH, HMe-
IOLMX ITOAPE3KH), MPOU3BOAUTICA pacyeT Mo IoIepey-
HOH CHJIE )1 HaKJIOHHBIX CEYEHHUH, NPOXONALIMX Y ONO-
ppl KOHCONH, 0Dpa30BaHHON moape3kon (uepr. 24),
cornmacHo mn. 3.31-3.39, npu 310M B pacyerHbie pop-
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MyJIbI BBOOMICA pabGouas BbICOTa /g, KOPOTKOH KOH-
conM, 06pa30BaHHOMH MOJIPE3KOH.

XoMyTbI, HeOOXOOUMbIE VIS 0OeCTeyeHHs ITPOYHO-
CTH HAKJIOHHOro ceyeHHsl, CjielyeT YyCTaHaBJIHBAaTh
3a KOHel NMOApPE3KH Ha YYacTKe AJIHHOW He MEHee W,
onpenensaemoii o popmyne (88).

3.49. JIna cBoBOIHO OMNMEPThIX DANOK € MOJpe3KaMH
NOJKEH TIPOM3BOOMIbCA Pacuer Ha JAeUCTBHEe W3ruda-
I0Illero MOMEHTa B HAaKJIOHHOM CEUYEHHH, MpOoXOoasilemM
yepe3 BXOOALMEA yTON NOApe3KH (CM. uepr. 24),
cornacHo mm. 3.42-—3.45. Ilpu 3TOM HpoOAoNsHAA pac-
TAHyTas apMarypa B KOPOTKOH KOHCOIH, 0Opa3so-

BAaHHON IOJpe3KOH, [HOJI)KHAa ObITh 3aBeJleHa 3a KO-

Hell MOApPEe3KH Ha JIMHY He MeHee [y, (cM. 1. 5.44)
M He MeHee BEIIMUMHBI W( , PABHOH !

— 2(Q1 - RSWASW'I — RSP?AS, fncSine)

qsw

+a, +10d, (88)

+

Wy

roe (, — nomnepeyHas CWia B HOPMAJIBHOM CECUCHUHM
y KOHIA NIOPE3KH;
Ae¢w — IDIOWIAOb CeYeHHs [IOTOITHUTENIBHBIX XOMY-
TOB, PacHOJIOXEHHBIX Yy KOHIUA MOAPe3KH
Ha yyacTKe [UIMHON He Oomee /q,/4 H
He YYMThIBaeMBIX MpH OINpeHeneHuH HHIEH-
CHBHOCTH XOMYTOB (¢, Y NIOJIPE3KH;
A inc — WIOLIANbL CEYEHMA OTrHOOB, NPOXOAAILHX
yepe3 BXOOAUIBU YToJl OJPE3IKH;
do — PACCTOSIHHE OT ONOPhl KOHCOIH [0 KOHIA
MOOPE3KH;
d — nuaMeTp oOpbIBAEMOTIO CTEPXKHA.
XOMyTbl H OTruObBI, YCTAaHOBJIEHHBIE Yy KOHLA IIO1-
PE3KH, JOJI)KHBI YOOBJIETBOPATDH YCIIOBHIO

RSWASWI +stAs, mcsm6 = Ql (1 _h{)l/ho): (89)

rae hgyy, o — pabouass BBICOTa COOTBETCTBEHHO B KO-
POTKOM KOHCOIIM IOApPE3KH M B Oalke
BHE MO/ipe3KH.

Ecnm HuxHAA apmarypa 3neMEHTa e HMeeT
aHKepOB, OOMKHA ObITh TaKXXe MpOBEpeHa, COIJTIACHO
nn. 3.42-3.45, M[po4yHOCTh HAKJIOHHOTO CEYeHMA,
pPACHOJIOXKEHHOTO BHe IIOApEe3KH M HaUYMHAWULIErocsA
33 YKa3aHHbBIMM XOMYTAMM HA PACCTOAHUHU HE MeHee
ho—ho, or Topua (cM. uept. 24). [Ipu 3ToM B pacuere
HE YUYMTBIBACTCA IIpOAONhHAA apMarypa KOPOTKOH
KOHCOJIH, a [JI¥HA MPOeKIHH ¢ NpHHUMAETCA HE MeHee
pPacCTOAHMA OT Havyajla HAKJIOHHOTO CEYeHHs 0 KOHIa
yKa3aHHOW apMatypbl. KpoMe 1010, [UIMHA aHKEPOBKH
l,n IUIA HH)KHEH apMarypbl 37IEMEHTa IIPHHUMAETCA
KAaK IS CBOOOIHBIX KOHIOB KOHCOJIEH.

Pacuetr xOpOTKOH KOHCONH NMOAPe3KH MPOU3BOAUTCA
cornmacHo nn. 3.99 u 3.100, npuHMMast HampaBlIeHHe
HaKJIOHHOHM C)XAaTOH IIOJIOCHI OT HApYXHOIO Kpas IUIO-
NIAJKH OIMpaHUA [0 PaBHOOEHUCTBYWILEH YCHIMH
B JONOTHUTEISHBIX XOMYTaX IUIOIads0 CeyeHHA A gy 4
Ha YPOBHE CXaTO# apMaTyphl Ganok, T. €. npu sin‘f =

I Y0 S
(ho1 — ‘HF)2 + Usup tay)?
a, — CM. 4epT. 24), nipu 310M B ¢popmyne (207) ko3d-

¢duumeT 0,8 zameHsgerca Ha 1,0.

(roe lgyp — cM. 1. 3.99,
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I[NPUMEPHI PACUETA

Pacuyer HaxkiaoHHbIX ceyerull
Ha OelicT8UE NONEPEYHOU CLUAbE

IIpumep 13. [lano: xene3o0eTOHHas IUTMTAa Iepe-
KPbITHA C pa3MepaMH NONEPEUHOTO CEYEHHA 110 4epT. 25;
OetoH TaXenm Krnacca BlS (Rp = 7,7 Mllan Ry =
= 0,67 MIla npu 752, = 0,9; Ep = 20,5 - 10° MIla);
peOpo IUIHTBI apMHpPOBAHO IUIOCKHM CBAapHBIM Kap-
KacoM ¢ TMONepeyHbIMH CTEPXKHAMH M3 apMaTypbl
knacca A-IIl, nuamerpom 8 MM (4., = 50,3 mMm?;
R, = 285 MIla; E; = 2 - 10° MIla), warom s =
= 100 MM; BpeMeHHass »HKBUBAJICHTHAA HarpyskKa

= 18 kH/M: Harpv3ka oT COOCTBEHHOr0 BeCa IUIUTHI

P
H nona g=39 xH/M; nomepeunas cuna Ha onope
Qax = 62 kH.

Tpebyerca NpOBEPUTH NPOYHOCTh HAKJIOHHOH ITOJIO-
Cbl pebpa MexOy HAKJIOHHBIMH TpEIUMHAMH, 2 TaKXe
MPOYHOCTbh HAKJIOHHBIX CEUEHHUH 1O IIONIePEeYHOH CHIIe.

by =475

2922

£ N

h =300
by =50

-

N _

Yepr. 25. K npumepy pacuera 13

-

Och cummempuu

il

PacuerT hy=350-58 = 292 mm. [Ipounocrs
HaKJIOHHOH MONOCHI [IPOBEPUM U3 ycrnoBud (47).

Onpenenum Ko3pPUIHEHTBI Yy ; U Pp g -

Asw 50,3
Mw = =0 = 85100 0059
Eg 2-10°
¢=—= ——>-——= 976,
Ep 20,5-10°

oTCI0da ¥, =1 + Sau, =1 +5 976 - 0,0059 =
= 1,29< 1,3;

o1 TsaKenoro 6eroHa 8 = 0,01
Ypy =1 —-BRp=1-0,01-7,7= 0,923,
TOT 1A 0,30, 191 Rpbhy =
=0,3-1,29-0,923-7,7-85-292 =
=68 300H > Q,,,r = 62 xH,

T. €. IPOYHOCTh HAKJIOHHOH NOJIOCHI 06€ecIeYeHa.
[IpoyHOCTP HAKIIOHHOTO CeYeHUS MO IOIEePeYHOM
CHJIe IIpOBEpHM H3 ycroBua (50).
Onpenenum BenuurdHbl My M Gy,

Yp, =2,0 (cM. Tabm. 21);

TaK KaK by — b = 475 —85 = 390 Mm > 3hF = 3-50 =
= 150 MM, NpUHHMaEM b}" — b = 150 MM, TOrpa:



(bf— b)hy
bh,

150 - 50
85 - 292

Mp = 0p2 (1 + ) Rpsbhy =
=2(1+0,227)0,67 - 85-292°> = 11,92-10° H-Mmm =

or = 0,75 = (0,75

= 0,227 < 0,5,

= 11,92 xH m;
R.wA

Onpenenum 3Haueuue Jp nin, IPHHUMASR Py =0,6:
Ob, min = ¥p3 (1 +9)Rpbho =
=0,6(1 +0,227)0,67 - 85 - 292 =
= 12240 H = 12,24 xH.

MocKonbKy Qb min _ 12,24

= 21 kH/m < q,,, = 143 xH/m,

ycroBue (57) BBIIONMHAETCA, M, CIICAOBATENBHO, 3Haue-
HHe Mp He KOPPEeKTHPYEM.

Cormacio n. 3.32 onpemenuM HjHMHY IpOEKIMH
HeBBIrOOHEeHIIer0 HAKJIOHHOTI'O CeYeHHA ¢

g, =g+v/2 =39+18/2= 129 xH/Mm (H/mM),

nockonbky 0,56q., = 0,56 - 143 = 80 kH/m >
> ¢, =129 xH/M, 3HaueHue ¢ oOIpeHelIMM TONBKO

110 popMyIIe
Mp, 11,92
I/—————--— l/—-——-—- 962
qi 12.9 0,962 m.
11,92
To = -----—= —_— =
ra %= 0,962
=124 xH> Qp ;in = 12,2 xH;
0= Qmax —q1¢= 62— 12,9-0,962 = 49,3 xH.

J1MHa NMpOoeKUMHY HaKJIOHHOH TpelIMHbI PaBHA:

Mp, 11,92
= - 222 = 0,288 M< 2h,.
-0 o l/ 143 288 M < 2710

[Tockonbky ¢q = 0,288 < kg =0,292 M, npuHHMaeM

Co =hy =0,292 M, Torga Qv = qewCo =143 - 0,292 =
= 41,8 xH.

[IposepumM ycnosue (50):

0, +Q., = 12,4+41,8 =542kH> Q0 = 49,3 kH,

T. €. TIPOYHOCTh HAKIIOHHOIO CeUeHMA MO MONEePeYHOH

cune ofecrneueHa. KpoMe TOro, AONMKHO BLINONHATHCA
TpeOoraHue 1. 3.29:

= 117,5 MM > s = 100 MM.

Yemoug m.5.69 s<h/2=350/2=175MM ¥
§ < 150 MM TaxKe BHITIONHAIOTCS.

[Mpumep 14. Jano: cBOGODHO OmepTas xene3zoHeTon-
Has Ganka nepexpuiTHA nponeroM [ = 5,5 M; BpPEMeEH-
Hafgd paBHOMEPHO paclrpene/ieHHaA JIKBUBAIICHTHAA Ha-

rpy3ka Ha 6anky v = 36 kH/M; nocrosHHaa Harpy3ka
g = 14 xH/m; pasmepbl MONepeyYHOro cevyeHUst b =
= 200 MM, h = 400 MM, 1y, =370 MM; OETOH TAXKeJIBIH
xitacca B15 (Rp = 7,7 Mlla;, Rp; = 0,67 MIla npu
Tp2 =0,9); xomMyThl U3 apmatypsl knacca A-1 (R, =
= 175 MIla).

Tpebyerca ONpenenuTh OMAMETP M IlUAr XOMYTOB
Yy OIOpbl, 4 TaK)Xe BBIACHHTh, HAa KAKOM pacCTOSHUH
OT ONOPBI H KaK MOXXeT ObITh YBEJIHYEH LIar XOMYTOB.

P a cye 1. Haubonsiiaa nonepeyHas cuia B ONOP-
HOM CEYCHHH paBHa:

rie q =v +g= 36+ 14 = 50 kH/m.

OnpenendM r1pebyemMylo HHTEHCHBHOCTh XOMYTOB
NPHOMOPHOrO yuacTKa cornacho 1. 3.336.

U3 ¢opmyner (52) mpu ¢r=0 u ¢py =20
(cM. Ta6s1. 21) nmonyuum

Mj, = @y, Rp,bh3 =2+ 0,67 - 200 - 370% =
=36,7-10° H -mMm = 36,7 kH - m.

Cornacso n. 3.32,
q,=gtv/2=14+36/2 = 32 xH/m (H/MM) ;

b1=2 Y Mpq,

Ob 1

T ——
dK KaK 06

=2 VY 36,732 = 68,4 xH.

68,4

06 = 114xH<Q,, ., =

M,
+Qb1 =_§_6_.Z.+684-—
Ao

0,37
= 167 xH,

= 1375 kH,a QO 4x <

HHTEHCUBHOCTb XOMYTOB OIlpeesIuM 110 popmyne (63) :

_ (Qmax — Qb1)2 . (137;5 - 68=4)2 .

= 130 xH/Mm (H/MM).

Ilpu 3T0M, NGCKOJIBKY

Qb1

Omax —

_ (1375 -684)10° _
2hq

2370

= 93,44 H/mmMm < 130 H/mM,
ocTaBngeM ¢, = 130 H/mm.

Cornacho . 3.6Y, ular §; y ouophki QOMKEH ObITh

He 6onee h/2 = 200 u 150 MM, a B nponere — -—3¥—h =

4
300 u 500 MM. MakcuMalIpHO AONMYCTMMbIM 1uiar

y OIOPbI, COTJIACHO 1. 3.29, paBeH:

. _ $peRpbha _ 1,5-0,67-200:370° _
max Omax 137 S5-10°
= 200 MM.
[IpyaumaemM wiar xoMyroB y onopsel s; = 150 MM,
a B fiponere — 2s5; = 300 mMm, oTcloma
IswS1 130150
A = e——— T e
sW 1 Ro 175 111 mm?
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[IlpunuMaeM B INONEPEYHOM CEYCHHHM [IBA XOMYTa

muamerpoM o 10 MM (4, = 157 mm?).
TakuM 06pa3oM, IPHHATAA HHTEHCHBHOCTh XOMYTOB

y omopsl H B nponere OankH OyIET COOTBETCTBEHHO
paBHa:
175 - 157

Row Agw
= ————= ]183,2 H .
31 150 2 /MM

gsw2 =0,5¢sw1 =0,5 - 183,2 = 91,6 H/mm.

dswi —

[TpoBepum ycroBue (57), BEIMHCTHB (p 10

Qb min = b3 (1 +¥)Rprbho =
=0,6 0,67 - 200 - 370 = 29 750 H.

Ob, min _ 29 750 _
Torna 2h,  2-370
— 40,2 H/MM < dswi1 — 183,2 H/MM;
Qb,min

= 40,2 H/mMm < g2 =91,6 H/MMm.
2h,

CnegoBaTenbHO, 3HAYCHHUS gy M Qo2 HE KOPPEK-
TUPYEM.

OnpenenumMm, cornacHo 1. 3.34, miMHy yvacTka [,
C HHTEHCHBHOCTBIO XOMYTOB (1. 13K KaK Qo1 —
— Qewz =qew2 =91,6 H/mMm > g, =32 H/MmmM, 3HadeHUe
!, BBIYMCITUM 1O popmMyTe

— Qsw2€o)

- Qb,min B

qi

_1375- 10° — 29 750 — 91,6 - 448
32

Omax

l1=

5.5
4

I / My l /36,7-10°
= 44
(30ech ¢p; = — 1832 8 MM) .

IlppHuMaeM [DIHMHY Y4YacTKa ¢ 1LJarOM XOMYTOB
51 =150 MM pasHOit 1,64 M.

= 1637 MM -—g—-= = 1,375 m

Ilpumep 15. lano: xene3oberoHHas Ganka NOKphI-
THA, HarpyXeHHas COCPEeNOTOYEHHBIMH CHJIAMH, KaK
[IOKAa33HO Ha 4YepT. 26,4; pa3Mepsl MONEPeYHOro
CEUCHUS — IO uepT. 26, 6; OGeTOH TAXKENIBIA Kiacca B15S
(Rpr = 0,67 MIla nipu 7y, =0,9); xoMyTsI H3 apMary-
pbl Kiacca A-l (R, = 175 MIla).

Tpebyerca omnpenenuTs OHUAMETP M LAl XOMYTOB,
a TaKXX€ BHIACHUTh, HA KAKOM PacCCTOAHMU U KaK MOXET
OBITH YBEJIMYEH ILIAT XOMYTOB.

P a c ue 1. CHavana ompenenum, cornacko n. 3.31,
BEJIHYHHY M), :

$p2 =2 (cM. Tabm. 21);
100 + 60/2 = 130 MM (cM. ueprT. 26, 6) ;
b~ b = 220 — 80 = 140 mm < 3h;
ho =890 — 80 = 810 Mm;

(bf— b) hy 140130
bh, 30810

hy=

p= 0,75 = 0,75 = 0,211 < 0,5;
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a)

My =9¥p, (L+9)Rpbh =
=2(1+0,211)0,67 - 80 - 810% =
= 85,2-10° H-mm = 85,2 xH ' M.

F; =42xH Ff=34 kH é) 29()

100

[ —

110

|
n
|

%%

= 58,1 xH. Hockoneky ¢,

1350 1500
‘ v & v i
Jdnwopa @, xH
| ) | I
i .ll

Yepr. 26. K npumepy pacyera 15

Onpepenum TpeGyeMyl0 HHTEHCHBHOCTD XOMYTOB
COIJIaCHO 11. 3.33a, NpHHUMAA OJTHHY [TPOEKIMH HAKIIOH-
HOTO CEYCHHS ¢ PaBHOM pacCTOAHMIO OT ONOpHI O Iep-
BOTO rpy3a — ¢y =1,35 m.

[lonepeuHas cuna Ha pacCTOSHMM C; OT ONOPHI
paBHa (), =105,2 xH (cMm. ueprt. 26).

U3 popmyner (51) umeeMm

Op) =—— = ——= 63,11 KH>Qb min =

=%p3 (1 +¥7)Rp:bhg =
=0,6(1 +0,211)0,67 - 80 - 810 = 31,55 H.

O — Qb1 1052 — 63,11
Torma ) =———— =—2 2> _ = (0,667.
8 1 le 63311
[ockoneky ¢; = 1,35 M < 2k =2 - 0,81 = 1,62 M,
IHpUHUMAaeM Cy =¢C; = 1,35 Mm;
Ob,min  Co 31,55 1,35
Xo1 = ——— — = —_— = (417.
U 0p1 2k 63,11 2-081

Tak kak ®g; = 0,417 <x, =0,667 < c,/co =1, 3Ha-
YeHHE Gy (1) ONpenenumM 1o popmyne (59):

1 — @by _ 105,2-63,11 _
T = = T
= 31,18 kH/m.

Onpenenum g, NpH 3HaYEHUM C, PABHOM pacCTOs-
HHIO OT ONIOPBI IO BTOPOTO Ipy3a — ¢, =2,85 m.

Mp 85,2
Ca 2 85

Op2 = ~= 29,9 kH< Qp ,nin = 31,55 xH.

[IpunumaeM Qps = Qp min = 31,55 xH.
CooTBeTCTBYWOIIAR IONEpeyHas cWia paBHa (O, =
=285 M > 2he =1,62 M,
IIPHHHMAeM Co = 2ho = 1,62 M.




2 — Ob2 58,1 — 31,55
= e = — —=0,842 <
2 05 31,55
Ob, min o
< T = 1.
YO Oy 2k
CnemoBaTenbHO, 3HAYeHHE (g (2) ONpEAETHM
no ¢popmyne (58):
Q; %02 58,1 1
dsw(2) ~ Co g + 1 = "1“3—2"—2—-—- 17,93 I(H/M
[IpuHuMaeM  MAKCHMaJIbHOE  3HAaUeHME (ow —

= qsw (1) = 31,18 xH/m.

U3 ycnoBus cBapku (CM. 1. S 13) IIPUHKUMAEM
IMaMeTp XOMYTOB 6 MM (A, = 28,3 MM %), TOraa mar
XOMYTOB B IIPHOIIOPHOM YYacTKe paBeH:

RewAsw _ 175-28,3

- = = 159 MM
dsw 31:18

$1 —

IIpunumaeMm s; = 150 mm. HasHayaeM 1miar xoMyToB
B MpOJIETE PaBHBIM S =25; =2 - 150 = 300 mm. nuny
Y4acTKa C LIIaroM §,; OllpedenuM U3 YCIOBHA obecmeye-
HUSA TIPOUYHOCTH COIJIACHO 1. 3.34, TIpH 3TOM

Isw2 =09qgw1 =16, H/mmMm;

Gsw1 — dsw2 Sqsw2 =16, H/MM.

3agaguM [MIMHY YYacTKa C IHaroM XOMYTOB S,
PaBHOM pPACCTOAHKIO OT ONOpPHI AO MEPBOrc rpysa —
[, =1,35 m; npoBepum ycnoBue (S0) npu 3Ha4YeHHH C,
paBHOM pacCTOSHHIO OT OINOpHI 10 BTOPOTO Ipy3a —

= 2,85 M > [,. 3HaueHHe Cqo; ONpPEOETUM 10 POPp-
Myne (56) NpH ggy 1 =33 xH/m:

Co1 = Mb"': '§'§'—1"—16M<2h0—162M
45w I/ 33

Hockonbky ¢ — I; =285 - 135 =15 M< oy =
= 1,6 M, 3HaueHne (O B ycnoBum (50) TnpuHMMaeM
PaBHBIM:

Osw = qswi1Co1 — @sw1 — q$w2) (c—-1;) =
=33-1,6 —-16,5-1,5 = 28,05 kH;

6}

50

520

Ycecanoanbie 0b03HaYeHUR

— — — — pacyeTHhIe HAKJIOHHBIC CCUECHHUA ;
— .—.—.—pacCcMaTpHBaeMble HaKJIOHHbLIE TPCILMHEI]

Yepr. 27. K npamepy pacuera 16

N lr

Op = Qb,min = 31,55 xH;
Op + Qgw = 31,55 + 28,05 = 59,6 kH > 0, =58,1 kH,

T. €. IPOYHOCTh ITOr0 HaAKJIOHHOIO CeYeHUA obecreueHa.
bonbiiee 3HaueHue ¢ He pacCMaTpHUBAEM, IOCKOIBKY
IIDH 3TOM IIONEPEYHAs CHJIA PE3KO YMEHBIIAETCA.

TakuMm obpa3oM, IMHY y4acTKa C 111arOM XOMYTOB
s1 =150 MM npunuMaem paBHoi /; =1,35 m.

[lpumep 16. Zano: xene3ob0eTroHHas Oajika MOHO-
JIMTHOTO IIEPEKPBITHA C PAa3MEpaMH IIONEePeyHOoro
CeueHHA IO uepT. 27,a; pacnoilOXEHHe OTOrHYTBIX
CTEpXXHEH — IO uepr. 27,6; BpeMeHHas IKBHBAICHT-
Hasi Harpyska Ha 6anky v = 96 kH/M, nocrosxHnas —
g = 45 xH/m; nonepeunasa cuna Ha onope QOpyx =
= 380 xH; ©Oecron Taxenblt Kiacca BIS (Rp;=
= 0,67 MIla npu 75, =0,9); XOMYyTBI JBYXBETBEBBIE
muaMeTpoM 6 MM (A, = 57 MM?) M3 apMaTypbI KJac-
ca A-l (R;y, = 175 MIla), muarom s = 150 MM; OTOTHY-
Thle CcTepxkHH kinacca A-ll (R, = 225 MIla), mo-
IafIbl0 CEYEHUS: MePBOM INIOCKOCTH A g jncq = 628 MM?
(2¢020) ,BTO0pON — A jpea =402 MM® (200 16).

Tpebyercs NpoBepHTh NPOYHOCTH HAKJIOHHBIX Ceve-
HHH 10 NONEepEeYHOH CHITe.

Pacuert hyg =600 — 40 = 560 mMm. CornacHo
1. 3.31 HaxomuM 3HaueHHA Mp H Qg

Ypa =2 (cM. TabM. 21);
br—b=3hr=3-100 = 300 mm;

(by — b)hy 300 - 100
0r=0,75 ——2 L = 75 2210 _
! bh, 300 - 560
= 0,134 < 0,5:

Mp=2(1+ ‘Pf)Rb;bhz =
=2(1+0,134)0,67 - 300 - 560% =
= 143-10° H-mMm = 143 xH * m:

RewAsw 17557

w— e i — v

Tsw ) 150

= 66,5 H/MMm.

Cornacso mn. 3.32 HaxoouM g; =g + v/2 = 45 +

+96/2 = 93 kH/m.

IIpoBepum u3 ycnoBusi (50) ¢ yueTomM ¢GOpMYIIbI
(65) HakJIOHHOE ceueHHe C IJIMHOHM IPOEeKIHH, paBHOM

PacCTORHHIO OT OIOPbI JO KOHIA BTOPOH IUIOCKOCTH

300 520

N Eiilllh

Co=1.12M

C=2,51m
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oTruboB, T.e. npH ¢ = 50 + 520 + 300 = 870 MM =
= (),87 M.

[lonepeuHasa cuia Ha paccroawuu ¢ = 0,87 M o1 ono-
pbl paBHa:

Q=0,x —q,¢= 380-93-0,87 = 299,1 xH.

Onpene/idM [pOEKLMI0 OMACHOH HAKJIOHHOH Tpe-

LIIMHBI Co COTMIAcHO M. 3.335.
CHavasia oOmpeneiuM MaKCHMMAIbHOE 3HAYeHHME Cg

1o popmyne (56):

Co,max — VMb/QSw - Vlij/66,5 = 1,466 m >
2h, =2 0,50~ 1,12 ni;

NPpUHUMAEM €4 gnax = 1,12 M. Ilockonsky ¢ =
= 0,87 M < ¢4 max = 1,12 M, npuHuMaeM ana 310ro
HaKJIOHHOT O ceyeHHA ¢o = ¢ = 0,87 M. Haxnonxyo Tpe-
LIHHY, PAacNIONOXKEHHYI0 MEXJY KOHILOM BTOPOH M Haya-
JIOM IIEPBOH IUIOCKOCTEH OTruboB, T. €. He IepeceKa-
IOLYI0 OTTHOBI, B pacyere He pacCMarpuBaeM, TaK Kak
i Hee ¢ = 0,30 M < ¢y max-

I1714 nepBOH IVIOCKOCTH OTrHOOB

QS, inclt ZAS’ IHCIRSW S}ne —

= 628 - 225 - 0,707 = 99,9 - 10° H = 99,9 xH.

M

Torpa —— *+qswCo t U inc1 =

_ 143
0,87

= 322,1 xkH> Q0 = 299,1 xH,

+ 66,5 - 0,87 +999 =

T. €. IIPOYHOCTH [JAaHHOIO HAKJIOHHOrO ceueHMs obec-
IcucHa.

[IpoBepHM HAKIOHHOE CeyYeHue, OKaHYMBAIOLIEECH
Ha PacCTOAHMM Co = 1,12 M Or Hayasia MepBOH MIOCKO-
ct oTruboB, T.e. ipuc = 0,05 + 0,52 + 1,12 = 1,69 m.

[lonepeuHas cuiia Ha pacCTOAHHU ¢ = 1,69 M OT ollo-
pbl paBHa 0 = 380 — 93 - 1,69 = 222,8 xH.

i BTOpOs IwWiC CKOCTH OTTHOA

Qs inc2 =As,mch3wSin9 = 402 - 225 - 0,707 =
= 63,9 - 10°> H= 63,9 xH.

JUI1A 3TOro ceueHvs IpHHUMAEM HAKJIOHHYIO TpeLuH-
Hy, NPOBENECHHYI0 OT KOHIA HAKJIOHHOIO CeYeHHA
0O Hadana (epBOH IUIOCKOCTH OTIHOOB, T.e. Cg =
= Co max = 1,12 m. HakjI0HHbIE TpellWiHbl, pOBEdEH-
Hbl€ OT KOHLA HAKJIOHHOTO CEYEHUA OO OIMOpPhI H X0 Ha-
yasia BTOPOH IWIOCKOCTH OTrubOB, HE paccMarpusaeM,
TaK KaK B IIEPBOM CJIyude Co =C = 1,69 M > Cy mgx =
= 1,12 M, 2 BO BTOPOM ~— TpEILMHA HE NepeceKaeT O1TH-
ObI IpH Co < Co_max-

My
Torpna - +QewCo T Q:;, inc2 <
143
= +665 1,12+ 63,9 =
1,69

=223 kH> Q0 = 222,8 xH,

T. €. MIPOYHOCTh JAHHOTO HAKJIOHHOroO ceyeHMs olecne-
YeHa.
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IIpoBepHM HAKJIIOHHOE CEYeHHe, OKaHuYMBaKlueecs
Ha pacCTOfAHMM Co mgx = 1,12 M OT Havana BTOpOH
IJIOCKOCTH OTruboB, T. €. ipkd ¢ = 0,05 + 0,52 + 0,30 +
+0,52+ 1,12= 2,51 m.

IlonepeuHas cuia Ha pacCTOAHMH ¢ = 2,591 M OT oMoO-
pbi paBHa ) = 380 —-93-2,51 = 146,6 xH.

IIns 3TOro0 CeueHus, OUEBHIHO, Co =Co max = 1,12 M
M HakKJIOHHAaA TpeuwidHa OTrubpl He IepeceKaer,

Pp2
%h3 ho -

T. 2. Qs ine = 0. Nockonbky ¢ = 2,51 m >

- _230’56 = 1,87mM, npuHuMaeM Qp = Qp pin =

My, 143
2 e = —i = 76 .5 KH.
‘pbﬁ h 1,87 <
‘pba ¢

Torma Qp + gsweo + Qs ine = 76,5 +66,5-1,12 +
+ 0= 151 xH> Q = 146,6 xH, 1. e. npousocTs mobbIX
HaKJIOHHBIX CEYCHMH OOeCIeueHa.

Cornacuo mn. 3.29 npoBEepHM pacCTOSHHE MEXOY
HayaJIOM MepBOH IUIOCKOCTH OTTHOOB H KOHIIOM BTOPOH

[UIOCKOCTH, TpUHUMAA TMONEepedHyio CWiIy Y KOHUA
BTOpPOM IWIOCKOCTH OTTH60B (0 = 2991 kH u ¥p4 =1,3:

$paRpibhs  1,5-0,67 3005607
0 299,1 - 103
= 316,1 MM < 300 MM,

1. . TpeboBaHue M. 3.29 BHIIOMHEHO.
[Ipumep 17. ano: xene3obeToHHasA OBYCKaTHast Oajl-

Ka IIOKPBITUSA NPOJIETOM 8,8 M; CIUTOLIHAH paBHOMEPHO
pacrpefe/itHHasA Harpyska Ha Ganky g = 46 xkH/m

(uepr. 28,a); pasMepbl IONEPEYHOTO CEYEHHA —

no uepr. 28,0; OeToH TsKenbid Kiacca B2S (Rpr =
= 0,95 MIla npu 7y, = 0,9); XxOoMyTHl U3 apMaTyphl
kinacca A-l (Rg = 175 MIla), nuamerpoM 8 MM

(A = 50,3 Mm?) , laroM s = 150 mm.
Tpebyerca NpoBepUTh NMPOYHOCTh HAKIIOHHBIX cede-

HHH [0 NOINEPEYHOH CHIIE.

5) 300

150

10

80

Yepr. 28. K npumepy pacyera 17

PacueT nmpousBomum cormacHo n. 3.37.

PaGoyass BbICOT2 ONOPHOTO CeueHHA paBHa Hg,
=600 — 80 = 520 mm (ueprt. 28, 6).

Onpenentm BelMMYMHBl ¥Yf; M My, no ¢opmynam
(53) u (52) kak wia ONOPHOTO CeYeHUA:

hf= 150+ 100/2 = 200 mm;
br — b =300~ 100 = 200 mm < 3hf;



(b5 — b)hy 200 - 200
~ "~ 075 = 0,577> 0.5,
bhg 0.75 700520 ~ 0277~ 0

‘pfl = 0,75

npuHuMMaeM ¥r; =0,5; ¥, =2 (cm. Tabn. 21);
Mp1 =¥py (1 +Pr1)RpbhG, =
=2(1+0,5)0,95 - 100 :520* =

= 77,06 - 10° H-MmMm = 77,06 kH M.

[To popmyne (55) onpenennM BENUIMHY G, :

RewAsw _ 175-50,3
Tew = -—'—'s——'—'-— —-—1"3-6-*-— 58,7 H/MM (I(H/M) ‘

OnpenenuM 3HaueHxue q;, ., NpuHumasn tgf = 1/12:

Qinc = Sﬂ’l}'Q;Rl:'tbtg‘zﬁ —
= 2-0,95 - 100/12% = 1,32 H/mMm (xH/M).

[Tockoneky Harpyska CIUIONIHAs, NIPHHHMAEM (¢,
=q = 46 xH/m.
[Iposepum ycnosue (66) :

0,564y — 25 Vaswline =
=0,56-58,7 —2,5 V¥58,7-1,32=
= 10,9 xH/m < q, =46 xH/m.

YcnoBue (66) He BBIMONHAETCH, U, CIENOBATSIBHO,
3HaYeHMEe ¢ BBIMHCITHM N0 popmyiie (68) :

c=1/ My _
qinc+q3w+QI
77.06
=1/— 22 =0853Mm,
l/1,32+58,‘7+46 0,855 M

npH 3TOM ¢y =¢ = 0,853 M.

PaGoyass BbicOTa TIOMEpEYHOrO ceueRMst A, Ha pac-
croatuu ¢ = (0,853 M OT ONIOPHI PaBHA.:

ho =h01 + Ctgﬁ — 0,52 + 0,853/12 = 0,591 M.

OnpenienTuM BeTHUMHY My, TIipK g =591 MM:

(by - bYhy 200-200 _
=00 =5 = %P Toos1
= 0,508 > 0,5;

npunumaeM ¥Y¢r = 0,5;
Mp = ¥p, (1 +9)Rp bhi =
=2(1+0,5)0,95 - 100 - 591* =
= 99,55 -10° H-mm = 99,55 kH - M.

[IpoBepum ycnorme (50), mpHHMMAA HOIEPEUYHYIO
CHIIY B KOHII¢ HAKJIOHHOIO CEYSHHUS paBHOMK:

ql

Q= Cmax ~q16= =~ Q1€ =

46-8,8

— 46 - 0,853 = 163,2 xH;

My,
.

Op + Qsw =

*+*qdswblo =

_ 99,55
0,853

+ 58,7 - 0,853 = 166,8 xH > Q = 163,2 xH,

T. €. NPOYHOCTP HAKJIOHHBIX CEYSHMH IO HONepeUHOHN
chie obecmneyeHa.

IMpumep 18. [Jano: KOHCOND pa3MepaMHU IO YepT. 29;
cocpenoToYeHHasA cWia Ha KoHconu FF = 300 xH, pac-
nono)xeHHas Ha paccrogHud 0.8 M o1 omnopsl; DeToH
TsDKenbli Kinacca B15 (Rp, = 0,67 MIla npu 7y, =
=0,9); xOomMyThl [BYXBETBEBbIE [HAMETPOM 8 MM
(Ao = 101 mMm?) u3 apmarypsl knacca A-1 (R, =
= 175 MIla), umarom s = 200 Mm.

Tpebyerca npoBepHTh NMPOYHOCTh HAKJIOHHBIX Ceue-
HMiA 110 IONEPEeYHON CWIE.

Yept. 29. K npumepy pacuera 18

Pacuye 1. CornacHo n. 3.38 mpoBepuM H3 YCIIO-
sua (50) HaknoHHOe cedeHMe, HAUMHAKIOUIEECA OT MECTA
IpUIOKEHHUA COCPEeJOTOUYCHHOU CHIIBI, TIpH 3HAYEeHHWH C,
onpeznenieMoM 1o ¢popmyne (68).

PaGoyast BpICOTa B MeCTe NTPWIOKEHUSA COCPEIOTOUCH-

HOH! CHJIBI paBHa gy =630 — (650 — 300) ggg —30 =

= 305 MM (cM. uepT. 29).
[Io dpopmyne (52) onpemenuM BenuuuHy Mp,, NIpH-
HAMasg $p, =2 (cM. 12611. 21) u ¥r = O:

Mp, =%p, (1 + ‘pf)Rbtbhgl =
=2-1-0,67-400 3052 =499 :10° H-Mm.

3HayeHue ¢, PaBHO:

-~ Rswdgw 175101 _
Qsw = 5 = a0 88,4 H/mMm (xH/m).
50 —
[lpuruman  tgf = E_Qg__s_(_)3_99_= 0,369 (cM. uepr.

29) , onpenenum q;,, .-
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dinc = PpRprbtg’ =

=2 -0,67 - 400 - 0,369° = 73 H/mm,
OTCI0Oa, NpUHHMas ¢, =0, uMeeM

Mp 499 - 108
— = ‘ /=22 - = 5§56 MM,
anc + qsw 73 + 88,4 MM

IIPH ITOM Co =C = 556 MM.
[TockonbKy 3HaueHHE C He IIpeBbIIIACT 3HaAYeHHUA

PacCTOSAHHSA OT I'py3a [0 OINOPBI, OCTABMM ¢ = 356 MM
H OIlpeacMM pabouyio BBICOTY /g B KOHIE HAKJIOH-
HOT'O CCUCHUA !

hg =h01 +Ctgﬁ = 305 + 556 0,369 = 510 mmMm.

[Tockoneky 2hg =2 - 510 MM > ¢o =558 MM, ocCTa-
BUM Co =356 MM.
3HaucHue My paBHO:

Mp = CpaRpohg =
=2-0,67 -+ 400 :510% =
= 139,4-10° H-Mmm = 1394 xH ‘M,

My
OTCI01a Qp + Qsw = —*dswCo =
139.4
= —— . =
0.556 88,4 - 0,556

= 299,9 xH ~Q = 300 kH,

IIpoBepum ycnoBue (71):

2,5Rp:bho =2,5 - 0,95 - 1000 - 140 =
=333-10° H>Q,,,, = 88,5 kH.

[Iposepum ycnosue (72). Ilockonbky 6GOKOBBIE
Kpas IUIMTBI CBA3aHbl ¢ OanrkamMM, 3HaAUYEHHE Ciy,x
OIIpE/IENTHM C y4eTOM Ko3pdHuumenta a= 1 + 0,05b/h =
= 1+0,05 -6/0,16 > 1,25 (3mecs b = 6 M — paccros-
HHE MEXIy OOKOBBIMH KpasgMH IDIHTHI), T. €. a = 1,25:

25 25
Cmax =~ Mo =13

ho =2hg =2 - 140 = 280 MM.

CornacHo 0. 3.32 uMeeM:
q,=g+v/2=9+50/2 =34 xkH/m = 34 H/mmM;
Ypae = 1,5 (cM. TAGN. 21).

- YpaRptl  15-095-1000
OCKOJIBKY o <o —-————2— =
(Cmax/ho) 2

= 356 H/mm > q, =34 H/mM, npuHUMaeM ¢ = Cpy gy =
= 280 MM = 0,28 M.

[lonepeuHag cwia B KOHUE HAaKJIOHHOIO CEYECHUSA
paBHa 0 = Qmax — q1¢ = 88,5 — 34 - 0,28 = 79 xH.

PpaRpebhs _ 1,5-0,95-1000-140° _
c 280

= 99,75 - 10° H= 99,75 xH > Q = 79 xH,

T. €. IpOYHOCTH IUTHTHI IO MONEePEYHOR CHIle 0DecCIIcueHa.

[lpumep 20. Zano: mnaHens pe3epByapa KOHCOJb-
HOTO THMNA C IepEMEHHOH TOJMINHMHOM OT 262 (B 3a-
genke) mo 120 MM (Ha cBOGOIHOM KOHIE), BHUIETOM

T. €. IPOYHOCTh 3TOTO HAKJIOHHOTO CeyeHus obeclieyeHa.

JInsa HaKIIOHHOTO CeYE€HUA, pacrosiaraeMoro oT rpysa
0 ONophI, N0 dopmyne (56) ompenenMm 3HAUYCHHE Co,
npuHUMad Ay =650 — 50 = 600 Mm:

Mp = 20,67 - 400 - 600% = 193 - 10° H-mm;

| /M I /193 - 10°
Co = 2 = 195107 _ 1478 MM > 2ho =
dsw 38,4

= 2+ 600 = 1200 MM,

NpHHUMAEM Co = 2h¢ = 1200 MM.

[TockonbKy ¢o = 1200 MM > ¢ = 800 MM, yKa3aHHOe
HaKJIOHHOE CeYeHHe MOXHO He mpoBepATs. (Cnenoba-
TEJIbHO, IHPOYHOCTh JI060ro HAKIOHHOTO CEUCHHA

obecneyeHa.
[Mpumep 19. [lano: cinomHasg IUIMTa NEPEKPBHITHA

0e3 nonepeyHoHu apmartypsl pa3MepoM 3X6 M, TOJILIM-
HOM h = 160 MM, MOHOJINTHO CBSI3aHHaA 110 NEPUMETPY
¢ OankaMH; JKBUBaJIEHTHasA BpeMecHHas paBHOMEPHO
pacnpeleNeHHas Harpyska Ha mwmry v = 50 xH/m?;
Harpy3kKa oT coGcTBeHHOro Beca ¥ nona g = 9 xH/m?;
a = 20 Mm; DeTOH Tsxenbl kijacca B2S (Rp, =
= (0,95 MIla npu 73, =0,9).

Tpebyerca NpoBepUTs NPOYHOCTh IUIMTHI Ha [IEH-
CTBHE ITOTIEPEYHON CWIBI.

Pacuer. ho=h-a= 160 — 20 = 140 mm. Pa-
cYeT NMPOM3BOAUM [UIA MOJIOCH! LMpHHOK b = 1 M =
= 1000 mmMm, npoaerom [ = 3 M; MNOJHasA Harpyska
Ha IUTATY paBHa g = v + g = 50+ 9 = 59 xH/m.

[IonepeyHast cuiia Ha oNope paBHA:

gl 59-3

Qmax = —2'—— —2—'—'-':: 88,5 KH.
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4,25 M; OOKOBOE [aBlEHHE TIpPYHTA, YUYHUTHIBAIOLIEE
Harpy3KH OT TPaHCHOPTHBIX CPelICTB HAa IMOBEPXHOCTH
IpYHTa, JIMHEHHO yObIBAeT OT ¢ = 69 kH/M? B 3amen-
ke 0o g = 7 kH/M? Ha cBOGOOHOM KOHIE: 2 = 22 MM:
betoH TsKenbiM knacca B1S (R, = 0,82 MIla npwu
7[,2 - 1,1) .

Tpebyerci TIPOBEPHTH
NONEPEUHOH CHJIE.

P acuye r. PaBouaa BbICOTa ceueHUS ITaHENH B 3a-
JenKe paBHa oy =262 — 22 = 240 mm.

Omnpenenmum tgf (B — yronm Mexay pacTaHYyTOH
H CXKATOH FpaHsAMH) :

MPOYHOCTh IAHEJIH IO

262 — 120
= —_————= 0, 34
gf 4250 0,03

Pacuer IpoM3BOOMM IUIA II0NOCHI NMAHENH ILUHPHHOM
b= 1m= 1000 mm.

[IpoBepum ycroBus 1. 3.40. Ilonepeunas cuia B 3a-
JeJIKe paBHa:

69 + 7
2

4,25 = 161,5 xH.

Omax =

[IpoBepum ycrmoBue (71), npunumas ho = hoy =
=240 MM:

2,5Rpbho =2,5 - 0,82 - 1000 - 240 =
= 492 kH>Q,,,, = 117 kH,

T. €. YCJIOBHEC BbBIIIOJTHACTCHL.



[Tockonpky MaHeNnH CBA33HBI OIHA C APYroM, a IIH-
pPHHAa CTEHKH pe3epByapa 3aBeJoMO banee S/, 3HaueHHe
Cmax OTNPEHENIHM C YYeTOM KO3¢puuMeHTa a = 1,25

max o:+125tg6 1,25+ 1,25 -0,0334 ‘

CpenHAs MHTEHCHBHOCTb Harpy3KH Ha IpHOIOp-
HOM YYacTKe JIHHOM Cpzx = 464 MM paBHa @, =

_ 464
69 — (69 — 7)o = 65,6 H/mm. U3 1an. 21
(lob,q, =l,5.

- 1_ I
IlockONbKY ¢ = hgl =
I’ tg*B/4 + q1/ (PpaRp:b)
1
= 240 l/ 2 —
0,0334%/4 + 65,4/ (1,5 - 0,82 - 1000)

= 1037 MM 2> Cpp 0 = 464 MM,
MPUHHUMAEM C = Cpax = 464 MM.

OmnpenenuM paGouyio BBICOTY CEUEHHMA HA PaccTof-

C
HHM —— OT ONOpHI (T. €. CpefiHee 3HaueHHe ho B Mpefe-

2
NaxX JUTHHBI C) :

[Ionepeunas cwia Ha pacCTofAHMM € = 464 MM
OT OIIOPbI PABHA:

Q= Omax — q1¢ = 161,5 — 65,6 - 0,464 = 131,1 xH.
ITposepum ycnosue (72):

1,5-0,82-1000-232*

S"MRbtbh% -

c 464
= 142,7 - 10°* H> Q0 = 131,1 kH,

T. €. IPOYHOCTh MAaHEJIH MO HOMNepeuHOH cmie obecre-
YEHa.

Pacuer RaxXAORKHDIX CeveHltli
Ha OelicTaue uz2ubaiouie20 MOMeERTa

MNpumep 21. Jlano: cBoGONHO omnepras >Xeje30-
OeToHHasA Oanka mponerom ! = 5,5 M ¢ paBHOMEpHO
pacnpeneneHHON Harpy3ko# ¢ = 29 kH/M; koHcTpyk-
LA IPHOIIOPHOTO YyYacTKa Oanku NpuHATa Mo yepr. 30;
OeToH TsKenmbIM Kiacca B1S (Rp = 7,7 MIla; Ry, =
= 0,67 Mlla npu 7y, = 0,9); npoponbHasa apmarypa
Oe3 ankepos xnacca A-lll (R = 365 MIla), momagasio
ceueHHs Ag=982mMm* (20325) u A, = 226 mm>
(2012); xomyThl H3 apMaTyphl Knacca A-I (Rg, =
= 175 MIla), nuamerpom 6 MM, warom s = 150 MM
NIPYBApEHbI K IIPOAOJIbHBIM CTEPXKHAM.

Tpebyerca mpoBepUTb NPOUYHOCTh HAKIJIOHHBIX ceve-
HUW HA NEHCTBUE M3rKOaoHiero MoOMeHTa.

2¢12

c=841 _},

Yepr. 30. K nmpumepy pacuera 21

Pacuer hyg=h-a= 400 — 40 = 360 mm. ITo-
CKOIIPKY paCTAHYTas apMaTypa He HMMeeT aHKEpoOB,
pacueT HAKJIOHHBIX CEYEHMHM Ha [IOEHCTBHE MOMEHTA
HeOOXOoHM.

[IpuHMMaeM Ha4yano HAKIIOHHOTO CEYEHMA Y IpaHu
onopei. Orciopa I, = Iy, — 10 MM = 280 — 10 =
= 270 MM (cM. uepT. 30).

Ilo ¢opmyne (81) onpenenuM MIHHY 30HBI aHKe-
POBKH l,;,, NpHHUMAS W,pn = 0,5 H A, = 8:

R
lan = (‘-'-’an —

365
+ AA d = 5§ —+8 )25 =
Rb ‘m> (0 7,7 )

’

= 793 MM.

llockonbky Iy < lzy, pacueTHOE CONMPOTUBJICHHE
PACTAHYTOH apMarypbl CHHXKaeM I[YyTEM YMHOXe-

HHA ero Ha Ko3dduimeHT Vss = —— = ——= (,340,

orcroga R = 365 - 0,340 = 124,1 Mlla.

Hockonbky Kk pacTAHYTBIM CTEpXHAM B Npedenax
[JIAHBl [, TIPUBApPEHB! YEThIPpe BEPTHUKANBHBIX ¥ [OBa
TOPHM30OHTANIBHBIX nonepeql{blx CTepXHA (CM. YepT. 30)
yBeIMyuM ycwine RgA, = 124,1 1982 =1219-10° H

Ha BeJIMYHHY NV, .
IIpurumMmasn d,, =
1abi1. 22), monyuum

Ny = 0,71, %wd%Rp; = 0,7 -6 200+ 62 - 0,67 =
= 20,26 * 10® H.

6 MM, n,, = 6, ¥, = 200 (cMm.

Orciona R4, = 121,9 + 20,26 = 142,2 xH.
[lockonpky 3Ta BenHYMHA He TpeBBINIAET 3Ha-
ueHHA R A., onpeneneHHOro 6e3 yyera Yqs H N,
T. €. paBHOro 365 - 982 = 358 - 10° H, ocraBnsem
R,A, = 142,2 xH.
BeicoTy C¢aTOH 30HBI ONpenenum no gopmyne (16):
RgAs — RseAs _ 142,2-10° — 365 -226

=R - gm0

=39 MM < 24’ =235 MM.

4

Cornmacio n. 342 nopumumaeM 2z, =Hho —a =

= 360 — 35 = 325 mm.
Ilo popmyne (55) BEIMHCINM BeNTHUMHY ¢, :
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OnpefgenuM UIMHY [POEKIMH HEBBITOMHEHILEro
HaKJIOHHOro ceueHuss mno dopmyne (83), NIpHHHU-
Mas 3HayeHMe (O paBHBIM OINOPHOH pEaKiMH OalKH,

e 0= 4L B8 o, ruoxe Fi=0
HAs,inc=0'
0 80-10°
= ———— = ————— = 821
“T4..tq 684+29 VM

OnpenenitM MaKCUMAIbHYIO UIMHY [, IPHOMOPHOTO
y4yacTKa, 3a KOTOPBbIM BBLINOJNHAETCA ycinoBHe (72),
C YMHOXXeHMEM NpaBoH 4acTH Ha 08 H npu ¢ = ¢; <
<0,8Cmax = 2h¢, T. €. U3 pELUCHUA YPABHECHUA

Q= Cmax —qs = 0894 Rprbhg/cy .

[Ipemnonaras, uro I, > 2h,, NpuHUMaeM MaKCH-
ManbHOe 3HavueHwme c¢; =2hg. Torna npu ¥pq =1,5

IO YUMM
Q 0,8‘\ab4Rbrbh20
max 2h0

q

I =

0,8-1,5:0,67 - 200 - 360*
2-360

29
= 1760 MM > 2hy =2 - 360 = 720 mM.

Hockonsky Iy = 1760 MM > ¢ = 821 MM, OCTaBHM

c = 821 mm.

MOMeHT BHeUHMX CHJI OTHOCHTENIBHO OCH, pac-
MOJIOKEHHOW TMOCpeduHe BBICOTHI CXATOH 30HbI Ha-
KJIOHHOIrO CeuYeHMA, B [IaHHOM Cilyyae paBeH H3IH-
faroiieMy MOMEHTY B HOPMaJbHOM CeYeHMH, IIpO-
XOOAILLEM Yepe3 YKa3aHHyi0 OCb, T.€. Ha PacCTOAHWH
Iy tc=lyp/3+tc= 280/3 + 821 = 914 MM OT TOUKH
IPWIOXKEHU OTIOPHOH PeaKIIvH

80-10° —

I, +¢)?
M: Q(ll +c) _ig_l_z_)— -— =
. 2
u80"0,.914—---2--?----92"'—'9—1--ﬁ-d-'-—= 61 xH-wm.

[IposepuM npouHOCTh M3 ycnoBUA (77) C yuyeToM
dopmynst (78) :

RAgz +0,5q,c* =
= 1422 -10% - 325+ 0,5 - 68,4 - 821* =
= 46,3 +23,05=694xkH-M>M =61 xH-m,

T. €. IPOYHOCTh HAKJIOHHBIX CeYeHWH Ha [IEHMCTBHE H3-
rufarmoniero MOMeHTa 00ecreueHa.

[Tockonbky Oanka He uMeeT OTTHOOB M HArpy>XeHa
PaBHOMEPHO PACIpPEOENICeHHOM HArpy3KoH, MpOYHOCTH
HAKJIOHHOTO CeUeHHA MOXHO TaK)Xe NpOBepUTh Mo 6o-
nee npocroit dopmyne (84), nmpuaumag My, = Ql, =
=80-10° -93=7,4"-10° H-Mm:

lf 2(RgAgzg — My) (qsw +q) =
=1/2(46,3-10° —7,4-10°) (68,4 +29) =
=87,1-10° H= 87 kH> Q0 = 80 kH.
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[lpumep 22. /[lano: purens MHOTO3Ta)KHOH paMbI
C JMMOpaMH H3rubAIMX MOMEHTOB M IIONEpeuHbIX
CWI OT paBHOMEpPHO pAacHpeleNIeHHOW HArpys3kH ¢ =
= 228 xkH/mM 1o uepT. 31; GeTOH TAXKENBIN K1acca B25;
NpoHdosnibHAaA W IONepeyHas apmarypa knacca A-II
(Ry = 365 MIla; R;y, = 290 MIla); mnomnepeuHoe
CEYeHHE MPHOMOPHOro yvacrka — Mo yepr. 31; xo-
MyTbI THaMeTpoM 10 MM, maroM s = 150 MM (A =
= 236 Mmm?).

Ipebyercs onpenenuTs pacCTOAHKE OT JIEBOM ONOPBI
o MecTa oGpbIBa TIEpBOTO CTEpPXHA BepXHed apMa-

TYpBI.

anopa M,xH-m

Mu =405

Yepr. 31. K npumepy pacyera 22

Pacuye 1. OnpegenuM npenenbHbiii M3rHGaIon iz
MOMEHT, PpacTATMBAIOIIMH ONOpHYK apmarypy Oe3
y4eTa OOpBIBaeMOro CTEDXHS, H3 yCIOBHS (19),
NOCKONMBKY A = 1609 Mm* < 4g, 1. ¢.x < O:

M, =RA;(ho —a) =
= 365 + 1609 (740 — 50) = 405 xH - m.

[lo smope MOMEHTIOB OIpelesIHM pacCTOAHHE X
OT ONOpPBI OO0 MECTa TEOPETHUECKOro oOphiBa NEpBOro
CTCPXHA U3 YPaBHEHHUA

Mgyp — s'u ql
-..._........_p.._...____..e_x — —Y +.__q._x2 EMH!

M:M _
Sup I 2 2



OTKYya x=<_L+M —
2 ql

’ R
_ (__I___+ Msup“'Msup)z_z(Mmp- 1)
2 ql q
=(-4,..9 , 600—-300)
2 228-49

B 49 600—300\2  2(600—405)
( 2 228-4,2) T o 0334w,

[lonepeunas cua B Mecre TEOpeTHYECKOTO o6phiBa
paBHa:

Q= Qmax — g% = 620 — 228 - 0,334 = 544 xH.

OnpenenuM BeHYHHY ¢,

- RgwAsw 290236
AGsw = — 5 = 50 456 H/mm.

Ilo dpopmyne (87) BLMHUCIMM OJIMHY W, Ha KOTOPYIO
HaJ0 3aBeCTH OOpbIBaeMBIM CTEpXKEHb 3a TOUKY Te€O-
pPeTHYECKOI0 OOpHIBA:

a)

_ Y
2q ¢\

CnenoBateilbHO, paccTOAHME OT ONOPbI OO MeECTa
oOppIBa CTECpPXHA MOXeET ObiTh IPHHATO PaBHBIM
x+w=334+756 = 1090 mM.

OnpenenuM HeobXxonuMoe paccrosaHMe l,, OT MecTa
OoOpbIBa CTepXHS OO BEPTHKAIBHOIO CEYECHHA, B KOTO-
POM OH MCIIONIB3YETCA MOTHOCTBIO, 110 Ta0II. 45

l,n=29d = 2932 =930 mm < 1090 MM.

_ 544 -10°
2-456

+ 5d +5:32="756 MM..

w

CnepgoBarenbHOo, OOOpBEM CTepXeHb Ha pacCTOAHHH
1090 MM oT onopsl.

Ilpamep 23. Jlano: npumbikaHue COOPHOH XKEJIE30-
OeTOHHOH OaJIKU IepeKphITHA K pHIei0 C IOMOILLbIO
MOAPE3KH, KaK MOKa3aHo Ha uepT. 32, a; OeToH TA-
xenbii wiacca B2S (R, = 13 Mlla; R, = 0,95 MIla
npd Yy, = 0,9); XOMYTBI H OTOTHYTbHIE CTEPXKHH H3 ap-
Matypbl Kkiacca A-IlI, nuamerpoM COOTBETCTBEHHO
12 4 16 MM (Agw = 452 MMm?; Ag jne = 804 Mm?);
IUIOIAAb CeYeHHS OOMOIHUTENBHBIX XOMYTOB Y IOJ:
pesku Agy,; = 402 mm* (2¢216); mpomonsHas apMa-
Typa Knacca A-Ill mo 4yepr. 32,6; nonepeyHas Cuna
Ha onope O = 640 xH.

Tpebyerca nNpOBEepHTb NPOYHOCTD HAKJIOHHBIX Ce-

yeHUH.

400

,r.

300

DNt

NANR

WA

YepT. 32. K npuMepy pacvera 23

700
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P acueT. [IpoBepUM IPOYHOCTh HAKJIOHHOTO Ceve-
HHS NOOpPE3KH IO MNOIMEPeYHoH Cwile cornacHo m. 3.31,
npuHuMas ko = 370 mm, b = 730 mm (cM. uepT. 32),

Yy, =2 (cM. Tabm. 21):
Mp = 9pRpbh§ =
=2 -0,95 - 730 - 370> = 190 - 10° H mm.

ITpu 3HaYeHUH ¢, PaBHOM DPACCTOAHHIO OT ONOPBI

JO NepBoro rpysa —c¢ = 1,5 M, umeeMm

M . 10°
Qb ..—....___11..= _l_?_O__l_Q___= 126.7 10° H<S Q‘ﬁw’”ﬁl’t =

= Y3 Ry bRy =0,6 - 0,95 -730-370= 154 -10° H
(¥Yp; =0,6 — cM. Tab1. 21),

ClIeIOBaTeNbHO, NipuHuMaeM Oy = 154 - 10° H;

dow = ——5 = "1o0 = 1152 H/mm;
My 190 - 109

Co = = |/ = < 2h,,

0 er 1152 406 mMm < 2 0

NpH ITOM Cy < Cc=1,5MHucy > hy.

Torna Qp + qewCo + RoywAgw1 =154 - 10° + 1152
X406 + 290 - 402 = 738 - 1

HepeYHon cuine obecneyeHa.

IIpoBepuM HOOCTATOYHOCTH AOHOJIHHMTENIBHBIX XOMY-

TOB M OTrH60B 3 ycinoBua (89) . U3 uepr. 32 6 = 45°;
RewAsw1 + RowAg inesind5® = 290 - 402 + 290X

x 804 - 0,707 = 281 - 10° H> 0 (1 _ Jor )=640><

ho
370
1 - = .
X ( 7 ) 245 xH

[IpoBepuM NPOYHOCTH HAKIIOHHOrO CEYEHHsA, NpPO-
XOHALIEr0 Yepe3 BXOAAIIHK YTOJI NMOApPE3KH, HA [IEH-

CTBHE H3rubarmouiero MOMeEHTaA.

HeBbiroaHeiilliee 3HaueHHe ¢ ONpEHENIMM MO POpMY-
ne (83), yuMThIBasg B YMCIUTENE OTrHOBI M [OIIOJIHHM-

TeJIbHbie XOMYTHI H IpuHUMas F; = 0un g = O:

- Q" (RSWASWI +stAs, incSine) _
qsw’

_ 640 -10% — 281-10°
1152

C

= 312 MMm.

Ilockonbky npoponsHags apMarypa KOPOTKOH KOH-
COJIM 3aaHKepeHa Ha OIope, YUYMTHIBaeM 3TY apMaTypy

C NMOJHbIM pAaCYETHBIM CONMpPOTHBJICHHMEM, T.€. ¢ Ry =
= 365 MIla.

H3 uept. 32 A, = Ay = 1256 mm* (49020). Ilo-
ckonbKy A, = Ay, x = 0, Torgazg = hgy —a =370 —
— 50 = 320 mM.

CornacHo ¢opmyne (79) npuHumasa a; = 30 mmMm,
IOJIyYMM

Zs ine = zgcosO + (c —a,)sinf =
= 320 0,707 + (312 — 30) 0,707 = 425 mm.
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H>(0=640kH,.e.
Jaxxe Oe3 yvera OoTrHOOB ITPOYHOCTDH MOAPE3KH NO IIO-

IIpoBepuM ycnoue (77), mpuRUMAn:
ZRowAswZow = 0,5qswc* + R Agwy (€ —ay) =
= 0,5 - 1152 - 312% +290 - 402 (312 — 30) =
= 88.8 - 10° H - Mm;

M=Q(ay +¢) =640 -10° (130 +312) =
= 283 - 10° H - mmMm;
RgAszg+ ZRoAgwZsw + ZRswAs incZs,ine =
= 365 - 1256 - 320+ 88,8 - 10° + 290 - 804 - 425 =
= 334,6 - 10° H-MmMm>M = 283 xkH ' m,

T. €. IPOYHOCTH HAKJIOHHOTO ceueHusA o0becIieyeHa.
OnpenenuM HeOOXOOMMYIO IVIMHY 3aBeeHMSA IIpo-
JOJIBHOM pAaCTAHYTOM apMaTyphbl 3a KOHEN MOLpe3KH

no ¢popmyne (88):
_ 2(Q1 — RgwAgw1 — stAs,incsma) .

w
° Aow
2(640-10° — 281-10°

+130+10-20= 953 MM > I,,, = 30 - 20 = 600 MMm.

BoiscHHM HeOOXOOAMMOCTh NOCTAHOBKH daHKEPOB
U1 HIDKHeHM apMatypbl OakH. s 3T0r0 nmpoBepHM
HAKJIOHHOE CeYeHHe, PACIHONIONKEHHOEe BHE IOHpPE3KHU H
HaUMHAKIIEeCa Ha PACCTOAHMHE Mo — hgy =600 — 370 =
= 230 MM o1 Ttopua Oanku. Torma I, = 230-—-10=
= 220 MM.

Jnuny aHKepOBKH OjIf HMOKHEH apMaTypsl OIpe-
AeikM no mo3. 1 1abn. 45, H3 KOTOpPOH MNMpH Kiacce
6eToHa B2S M xnacce apmatypsl A-II1 HaxomuMm A,, =
= 29, orcrona l;,; = 29 -40 = 1160 mm > [, = 220 mm.

PacyeTHOE CONpPOTHUBIIEHME HM)KHEH apMaTtypbl CHH-

[
MM YMHOXEHHEM Ha KodpdummeHT V5= —— =
an
220
= 1160 0,19, 1.e. Ry = 365 - 0,19 = 69,2 MI]a.

W3 uept. 32 A, = 5027 mm? (43340).

YuutniBasg, 410 B mpedenax mmHL [, = 220 M
OB3 BEpPXHMX CTEep)XHA HMEIOT [0 ABa NpHBapeHHBIX
BEPTHUKAIBHBIX CTEPXHA, a [OBa HIKHUX CTEPXKHA
MMEIOT 110 [iBa BEPTHKAIbHBIX W OOMH TOPH3OHTAIIb-
HbIH NpUBApEHHLIM CTEpP)KEHb, YBENHUHM ycwine R A
Ha BeJIHUHHY V,,, onpenenseMyrwo no dopmyne (82),
npuHuMada n,, = 10, d,, = 12 mm, ¥, = 100 (cm.
Tabn. 22) .

Ny =0,7n,¥,d% Ry, = 0,7 -10-100 -12% - 0,95 =
=95 760 H < 0,8R,d% n,, = 0,8 -365 - 122 - 10 =
= 420 000 H.
RsAg = 69,2 5027 + 95 760 =
= 443 600 H < 365 - 5027 = 1835 - 10° H.

OT1cionma

lipunuman b = by = 730 MM, ONpeHeNUM BHICOTY
CXaTOM 30HBI X.

RsAg — RscA; + stAs, inc Cos0
Rpb

x:




443 600 — 365 - 1256 + 290 - 804 - 0,707
13730

=158mMmM<22'=2-50= 100 MM,

—
—

Aliie
i,

M, CJIE[IOBATENBHO, Z; = hy — @ = 600 — 50 = 550 MM.
HeBrirogHeniee 3HaueHue ¢ paBHO :

T. €. IpH TAKOM 3HAYCHHH ¢ HAKJIOHHOC CEYCHHC IIEpe-

ceKaeT INpOAOJIBHYK apMartypy KOPOTKOHM KOHCOJIM.
[TpuHHMaeM KOHeIl HAKFIOHHOTO CeYeHWs B KOHLE yKa-

3aHHOM apMAaTyphl, T. €. HA PacCTOAHMH Wy = 953 MM
OT NMONPE3KH, IIpH 3TOM ¢ = 723 mMM. PacueTHBIA MO-
MeHT M B CeYeHHH, NMpOXOoOfAIlEM Yepe3 KOHell HAKIIOH-
HOTO Ce4eHHSA, paBeH:

M= Q(ao +we) = 640(0,13 + 0,953) = 693 kH - M;
Zg inc = ZgCos + (¢ — a,)sinf =

= 550- 0,707 + (723 — 70) 0,707 = 851 MM
[roea; =300 — 230 = 70 mm (cM. uepT. 32) .

[IpoBepum ycnoBue (77) :

2
dswC
ReAgZg + ———

+ RewAs incZs inc =

1152 - 7232

= 443 600 - 550 + + 290 - 804 - 851 =

= 743,5 - 10° H- MM > M = 693 xH - m,

T. €. HPOYHOCTb HAKJIOHHOI'O ceuyeHusA obecrnevyeHa, H,
cllenoBaTeNibHO, aHKepa M1 HHXXHEH apMaTypbl He Tpe-
OywTca.

[IpoBepyM NPOYHOCTH KOPOTKOH KOHCOJIH NOAPE3KH
cornacHo ni. 3.99 u 3.100 ¢ yuetom 1. 3.31.

[lposepum ycnosue (207), npunmaman Ig,p =
= 130 MM, dy = 90 MM, ho;( — ﬂ’ = 370 — 50 = 320 mm
(cM. uept. 32). Torna

Sin29 — QZOI —.— a:) Z.L —_— =
(hoy —-a')* + Usup +a,)’
3207

= — — = 0,679.
320% + (130 +90)°

[lppnumas u, = O u 3ame”sas 0,8 Ha 1,0, HMeeM
Rpblgy,,sin®0=13-730-130-0,679 = 838-10° H <
< 3,5Rpbho, =3,5-0,95 - 730 - 370 = 898 - 10° H,
T. €. IpaBy1o 4acth ycnoBusa (207). ocTaBiifeM paBHOH
838 xH.

[Tockonsky Q = 640 xH < 838 xH, npouHocTh cXka-
TOH ITOJIOCHI 0OECIIeYeHa.

[IpoBepum ycnosue (208), mpunumas I, =lgp +
+a, = 220MM, ho =320 MM, A, = 1256 mm? (4D20) :

1, s 220 ,
——=640-10° ==—=440-10° H< R A, =
Qho 640 320 8

= 365 - 1256 = 458 - 10° H,

T. €. TMPOOOJIBHOK apMatypsl B KOPOTKOH KOHCOJIH

IIOCTABJICHO JOCTATOYHO.

BHeUeHTPEeHHO CKaThie 3JIeMEeHTHI
OFIIHE ITOJIOXKEHHA

3.50 (1.21).Ilpu pacuete BHEUEHTPEHHO CXKATBIX
XKeJie300€TOHHBIX 3JIEMEHTOB HOJKEH IPHHHUMAThCA
BO BHHMMAaHMe CIIYyYalHbIH JIKCUEHTPHCHTET €,, OO-
YCIOBJICHHBIH He YYTeHHBIMM B pacyere (aKToOpaMH.
IKCUEHTPHCUTET €, B JI00OM ClIy4yae INpUHUMAETCA
HEe MeHee:

1/600 ngnuHBI 371eMeHTa WIH pPacCTOAHMA MEXOY
ero CeUeHUSAMHU, 3aKpeIUICHHBIMHA OT CMELLICHHUSA

1/30 BBICOTBI CEUEHUSA ;

10 MM (Ona KOHCTpyKLHH, 0O6pa3yeMbIXx H3 cOOp-
HbIX 3JIEMEHTOB, IIpM OTCYTCTBHM [pPYTHX 3KCIepH-
MEHTAJIbHO 000CHOBAHHBIX 3HAYECHHH €,) .

11 3JIeMEHTOB CTaTHYECKH HEOINpPEHe/IMMBIX KOH-
CTPYKIMH (B TOM YMCIIE .JUIA KOJIOHH KapKaCHBIX 34a-
HMH) 3HayeHHe ISKCHEHTPHCHTETa INPOMOJIBHOM CHJIBI
OTHOCHTENIBHO LeHTpa TAXECTH MNpPHUBEOCHHOIO ceye-
HUSL e, MNPHHHMAEeTCs pAaBHBIM 3IKCUEHTPHCHTETY,
IOJIY4eHHOMY K3 CTaTHYECKOIO pacyeTa KOHCTPYKIHH,
HO He MeHee g,.

B sneMeHTax cTaTHYEeCKH OIpele/IMMbIX KOHCIPYK-
IMH (HanpuMep, ¢(axBepKOBBIX CTOMKAX, CTOMKaXx
JIDII) 3KCUEHTPHCHUTET €, HAXOOUTCA KaK CyMMa
IKCUEHTPUCHTETOB — OIIPenensieMOro U3 CTaTHYECKOro
pacyera ¥ CIIyYaHHOro.

3.51. Pacyer BHELEHTPEHHO CXAaThIX JIEMEHTOB IpO-
HU3BOJAT C YyYeTOM BJIMAHHMA IpOruda 3j1¢MeHTa B IUIO-
CKOCTH JKCLUEHTPHCHUTETAa IPOAONBHOH CWIbI (B IUIO-
CKOCTH M3rub6a) H B HOPMAaIbHOH K HeH IUIOCKOCTH.
B nocinegHeM cnyvdae IMpUHMMAETCS, YTO MNPOIOJIbHAA
CHIa TPWIOXKEHAa C JSKCUEHTPHUCHTETOM €y, paBHbIM
CIIy4aHHOMY 3KCHeHTpucHTeTY €, (cM. 1. 3.50).

BiiusgHue nporuba 3reMeHTa YYHTBIBAETCA COIJIACHO
mi. 3.54 u 3.535.

PacyeT M3 IUTOCKOCTH H3rubGa MOXHO He IIPOH3BO-
IUTh, €ClTH THOKOCTDb 371IeMeHTa ly/i (1A NpsAMOYTOIb-
HbIX CeYeHHMH — lo/h) B IUIOCKOCTH H3ruba NMpeBhIlIAeT
THOKOCTP B IUTIOCKOCTH, HOPMAJIPHOH K IUIOCKOCTH
M3ruoba.

lipn HanMuMu pacyeTHBIX HIKCUEHTPHCHTETOB B OABYX

HalpaB/IeHHAX, NPeBbIIUAKIIUX CIyYaiHble 3KCUEHTPH-

CHTCTbI €4, IIPOHU3BOANTCA PACUYCT HA KOCOC BHCUCHTPCH-

Hoe cxartue (cM. mi. 3.73— 3.75).

3.52. lnA yacto BCTPEYaWIUMXCA BHOOB CXKaTbIX
JIEMEHTOB (IIpAMOYTONBHOTO CeYeHHsA; OBYTABpPOBOIO
CCYECHHA C CUMMETPHUYHO PACIIOJIOKEHHOHU apMaTypoH;
KPYIJIOrO M KOJbIEBOro Ce4eHHH ¢ apMaTypOH, paBHO-
MEPHO pacHpeneleHHOH 10 OKpPYXHOCTH) pacyer
10 INPOYHOCTH HOPMaIbPHBIX CEYEHMH IPOH3BOOHUTCA
corfnacHo mi. 3.61-3.75.

1A Opyrux BHOOB CCYEHHH H IIpH NPOU3BOJIBHOM
PaCIIOJIOXKEHHH IIpOJOJIbHOH apMarTyphl pacyer HOp-
MAaNbHbIX CEYECHHH IIPOH3BOJMTICA IO ¢GopMyyaM olile-
ro CIy4as pacyeTa HOpMaJIbHOI'O CeYeHHsT BHEIEHTPEHHO
CXKaToro 3yieMeHTa cornacHo n. 3.76. Ilpu pacuere
JIEMEHTOB ¢ NpuMeHeHMeM JBM Bo Bcex cnyvaax
PEKOMEH/IYeTCA IIONIb30BATHCH YKA3aHUAMH 1. 3.76.

Ecnu BeimonHaerca yciaosue Ag > 0,024, B pacuer-
HplX Gopmynax mm. 3.61-3.76 pexkomeHOyeTrcs Yy4H-
THIBATh YMEHbIICHHE NeACTBUTENIBHON IUTOIIagN DeToHa
CKaTOM 30HBI HAa BETMYHHY Aj.
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3.53. PacueT no mpoOYHOCTH HAKITOHHBIX CEUYCHHH BHe-
IIEHTPEHHO CXAThIX 37IEMEHTOB IPOM3BOIMTCA aHANO-
THYHO pacueTy M3rub6acMBbIX 3JIEMEHTOB B COOTBETCTBHH
¢ am. 3.28--3.49. IIpu atoM 3HayeHue My onpenensaercA

1o popMyIie
Mp = Ppy (1 + ¢+ Pp)Rp,bhG, (90)

_N
Rp:bh
Qb min TPHHHMAETCA DaBHBIM Yp3 (1 + ¥5 + ¥p) X
X Rp:bhy, a B popmynax (72) —(76) xoabduumeHt
P, 3AMEHACTCH BhIpAXKeHHEM Ppq (1 +¥,).

CymMmapHbiit kKo3b¢HIMeHT 1 + ¥ + ¥, MpHHAMA-
eTca He Goiee 1,5.

BrnusAHue MNpOJONBHBIX CHJI He YYHMTBIBAETCA, C€CIIH
OHU cO3garoT u3rubamwoime MOMEHTHI, OOHHAKOBBIC
10 3HaAaKy ¢ MOMEHTaMHM OT [EHCTBHUA NOIEpPEYHOH Ha-
I'py3kHd. 1 BHEUEHTPEHHO CXXAaThIX 3JIEMEHTOB CTAaTH-
YeCKH HeOoNpeaeIMMbIX KOHCTPYKIUHWH, NpH CTaTHYe-
CKOM pacyeTe KOTOPhIX MPHHUMAETCSA, YTO MPOAOIbHAA
CWIa pacloNaraeIcs B LUEHTpe TAXECTH CEYSHHA, MOMyC-
KaeTCA BCeraga yUMThIBAaTh BIMAHHE MPOJOIBHBIX CHII.

[Ipy OTCYTCYBHM B IIpefenax NpoJieTa BHELEHTPEH-
HO CXAaTOro 3/IeMEeHTa IONepeYHOH HAarpy3KH pacyer
HAKJIOHHBIX CeYeHMH MO IPOYHOCTH [OIyCKaercsH
He IIPOM3BOIMTD, €CIIKH HOPMAJIbHbIE TPEIIMHBI He 0Opa-
3yI0TCA [T.€. €ClH BBHIMOJNHAETCA YycnoBue (233)
C 3aMEHOM Rpy cer Ha Rp¢].

rae ¥, = 0,1 , HO He bonee 0,5; 3HauyeHwue

YYET BJIHAHHA IIPOI'HBA JJIEMEHTA

3.54 (3.24,3.6).IIpn pacueTe BHEHEHTPEHHO CXa-
TBIX 3JIEMEHTOB CIEQYyeT YUMTHIBATh BIIHAHHE Iporuba
Ha MX HeCYIUYI0 CIOCODHOCTH, KaK [paBWIO, ITyTEM
pacieTa KOHCTpPYKIMH 1O nedOpMHpPOBAHHOH CXeMe,
NpYHHMasi BO BHHMaHHe Heynpyrue aedopMauuH
O€TOHA 1 apMAaTypbl M HAJIMUKE TPELUH.

Honyckaerca IPOU3BOOUTb pacyeT KOHCTPYKLMH
o HenedOpMHPOBAHHOH CXeMe, YUYHTHIBast BIIHAHHE
nporuba 3NneMeHIa IyTeM YMHOXEHMA  3KCUCH-
TPUCHTETa €, Ha KO3(pOIHUIMEHT 7, OlipenensteMbId

o ¢popmyie

= — (91)
Ner

rae N,, — ycnoBHas KpUTHYECKas CHIIA, oNpenensaeMas
no ¢popMyiiam:
IJ1A 37IEMEHTOB J11060H QOPMEI CEYeHHS

_ 6,4Ep [I ( 0,11

2 | ¢ \0,1+5,

cr

+0,1) +a13} . (92)

WA IJICMECHATOB IpAMOYTOJIBHOT'O CCYCHHUA

_O.11 + 0,1
N 1:6Ebbh 0,1+63 ’ (ho“d')z (93)
= | T+ pa (———

B ¢popmynax (92) u (93):
I, I; — MOMEHTbl HHEpIME COOTBETCTBEHHO GeTOH-
HOTO CEYeHHA M CeYeHHA BCEH apMaTyphl
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OTHOCHTEIIBHO LEHTpPa TAXKECTH OEeTOHHOrO
CEUEeHHSA

¥; — KOapINiIMEHT, YUYMTHIBAIOIMIMH  BJIHAHHUE
INIHTEJIPHOTO OEHCTBUS HArpy3KH Ha IIpo-
TH0 JJieMeHTa B MNpEOesibHOM COCTOAHWH
H PaBHBIX:

Mll
M, ’

HO He 6onee 1 + 8 (3mech f — cM. Tabn. 16);
M,, M;; — MOMEHTHI BHEILIHUX CHJI OTHOCHTEJIBHO OCH,
NapaJuUIeNnbHOH JIMHMM, OrpPaHMYMBAIOLIECH
CKAaTyI0 30HY M NpPOXOOAIIEH uepe3 UEHTP
HanOoJIee PaCTAHYTOrO MWIM HauMeHee
cxatoro (IIpH HETHKOM CKaTOM CEYEHHH)
CTep>XXHA  apMaTypbi, COOTBETCTBEHHO
OT OCHUCTBUSL MOJIHOK HAarpy3Kd H OT [OEH-
CTBHUSL TNOCTOSHHBIX M [JIUTENIBHBIX HArpy-
30K. [1a 3neMEHTOB, pacCUMTBIBACMBIX
cornmacHo mm. 3.61, 3.62, 3.65-3.68, pmo-
nyckaerca M, um My; onpenensite OTHOCH-
TeIBHO OCH, IIPOXOOAILNEH dYepe3 UCHTP
TAXKECTH Bced apmarypsl S. Ecnv M3ru-
OaroLue MOMEHThI (WIH 3KCIEHTPHCHTETHI)
OT MOJTHON HAarpy3KH U OT CyMMBbI IOCTOAH-
HbIX H [DIMTENIbHBIX HAarpy3oKk HMeET
pPasHbIe 3HAKH, TO NpU aOCOTIOTHOM 3Hade-
HHH JKCHEHTPHCHTETA IIOJTHOM Harpy3kKu
eo ~> 0,1k npunumarwr ¢ = 1,0; ecaH
3TO YCIOBHE He YOOBJIETBOPACICSA, 3Ha-
YeHHe ¥ NMPpUHHMAIOT DaBHbIM ¥; = ¥ +
+ 10(1 — Y5 )eo/h, rne ¥, onpenensior
no ¢opmyie (94), npuHumaa M; paBHBIM
IPOH3BENCHHUIO IIPOJOIILHON CHIIBI V OT neit-
CTBHA IIOJTHOM Harpy3kM Ha pacCTOSHHE
OT UEHIpa TAXKECTH CeYeHHMA OO OCH, Mpo-
XOOAILIEH Yepe3 LEHTp Haubonee pacTAHY-
TOro (HaMMeHee CXaToro) OoT OeHCTBMA II0-
CTOAHHBIX M [JIATENBHBIX Harpy3oK CTepx-
HA apMaTyphl;
0 — KO3ddUIMEHT,
eo/h, HO He MeHee

Yr=1+p (94)

NPHHHUMAEMBIH  pPaBHBIM

I
8¢ min = 0,5 — 0,01 —-h-f-’-- 0,01Rp (95)

(3mecs Rp — B MIla, momyckaerca IMpUHMMATh MMpH
Tp2 = 1,0; 3HaueHHe # A KPYTNIBIX H KOJBUEBBIX Ce-
YeHWH 3aMeHsAeTcA Ha D) ;

lp — NMpUHUMAETCA B COOTBETCTBHH C II. 3.55;

_ A4 E;

po = : 96

bh Ep (96)

Ilpu pacyere, cornmacHo n. 3.63, NpAMOYTONBHBIX

CeYeHHH C apMaTypoil, PpacNOJIOKEHHOH MO BBICOTE
!

CEYEeHHs, B 3HaueHHM A + A He yuuThIBaercs 2/3 ap-

MaTyphbl, pPAacIOJIOKEHHOH Yy TrpaHell, MmapayielTbHbIX

ho —d '
INIOCKOCTH H3rHb6a (2A4), a 3HayeHHe

B popmyne (93) npuHuMaercs paBHbIM 1—23, .

A 3neMeHTOB M3 MEJIKO3EpHUCTOro 6eTOHa rpyl-
mel b B popmynst (92) u (93) Bmecto uudp 6,41 1,6
NOACTABIIAIOTCA COOTBETCTBEHHO 5,6 H 1 4.



IKCUCHTPHCUTET €g, MCHONB3YEeMBbIH B HACTOSLIEM
NYHKTE, JOMYCKaeTCa ONpelesiTh OTHOCHTEIBHO LIEHT-
pa TAXECTH DETOHHOTO CEeYeHH .

[Ipu rubkocrn anemenra ly/i < 14 (Onsa npamo-
YTOJIbHbIX ceueHMit — npu lo/h < 4) npuHHMUMaerTcA
n= 1.

IIpn rubkocru 14 < /,/i < 35 (4 <ly/h < 10) ©

Ag+ Ay
IpH [ = y, < 0,025 ponyckaercsa mpuHUMATS:
U1 TIPAAMOYTOJIBHBIX CEYeHHH
EpA
Ncr — 0,15 _____2_;
(lo/h)
IUIA APYTUX GOPM CeYeHHA
2Ey 1
N cr = 2 ’
lo

Ipuy N > N, ciuegyeT yBelIHYMBATh Da3sMeEpsl ce-

YeHHUA.
[Ipu pacuyeTHbIX IKCHEHTPUCHTETAX B [ABYX Hallpas-

AeHMAX KoxbdulMeHT 7 [OMYyCKaeTCA ONnpeaenarhb
OTHENbHO U1 KAaX[IOro HalpaBlIeHHA H YMHOXaTh

Ha COOTBETCTBYIOILHH IKCHEHTPHCHTET.

XapaxkTepHCTHKA 30aHAR H KOJIOHH

IlonxpaHoBan

(HKHAA) YacTh KO-
JIOHH HpH HOAKpaHO-
phIx Oankax

3.55 (3.25).Pacuetnyro muHy [/, BHEUEHTPEHHO
CXKATBIX XeIe300€TOHHBIX 3JIEMEHTOB PEKOMEHIYETCHA
OIpede/ATh KAaK OJIA 3EeMEHTOB PaMHOH KOHCTPYKIMH
C yueToM ee aedOpMHPOBAHHOTO COCTOAHHA IIPH HaM-
6oJie€ HEBLINOAHOM 1S HJAHHOTO 3JIEMEHTa pacloIoxkKe-
HUM Harpy3ku, HpMHMMas BO BHHUMAaHHE HeyNpyrue
geopMali MaTepHATIOB M HAJIMYKHE TPEILHH.

g 3IeMeHTOB Haubolee YacTO BCTpEeURIOUIMXCH
KOHCTPYKUMH [OONYCKAaeTCA TMPHHHMATh PAaCYeTHYIO
IJIKHY 70 paBHOffI:

a) MNA KOJOHH MHOTO3TaXHBIX 3[JaHHH IIpH YHCIIE
MPOJIETOB He MeHee [ABYX H COCIMHCHHAX pHIelleH
M KOJIOHH, PACCYMTHIBAEMBIX KAaK >XECTKHEe, IIpH KOH-
CTPYKUHMAX NePEKPHITHH :

COOPHBIX . . . . ¢ v v e v v . H
MOHOMHTHBIX . . . . . + 4 . 0,7 H

[rne H — Bpicora 3Taxa (paccTofHMe MeXOYy UEHTpaMH Y3-

non)_] .

6) onA KOJNOHH OOHO3ITAXHLIX 3JAaHHH C ILIAPHHP-
HbIM OIIMPAaHHEM HECYUIMX KOHCTPYKUHMH IOKPBITHH,
KECTKHX B CBOEH IUTOCKOCTH (CMOCOOHBIX NepeHaBaTh
FOPH3OHTANBHBIE YCHIMA), a TAaKXKe A 3CTaKkag —
1o tabm. 23;

B) 1A 311eMeHTOB ¢depM H apoK — 110 1a0i. 24.

Taonumna?23(32)

PacueTHas 1nuHa {p KONMOHH OHOITAKHEIX
30aHKH IIpH pacueTe HX B IDTOCKOCTH

OONepeYHo | NepneHOHKYJNApHOH No-
paMbl HITH lepeuHoOn pamMe UM
[IEpPIIeHOHKY- | NapannerbHOR OCH 3CTa-
JIAPHOH K OCH KaJIbl

ICTaKaxbl

HpH npH
HaIMYUH | OTCYTCTBMH

CBsi3ell B MNOCKOCTH Npo-
OOJIBHOTO PAAa KOJOHH
HJTH aHKEPHBIX ONOop

. o

OT Kpanos (Be;?ima) YacTh KO-
JIOHH Ip¥ nopkpaHo- | HepaspesHerx 2,0H, 1,5H, 1,5H,

| C MOCTOBBIMH
KpaHaMH IMopkpanoBas OpHOOPONETHLIX 12H

(HWKHAA) YacTh KO-
JIOHH 30aHMH MHOIroIpoIeTHLIX 1,2H

be3 yueTa ' - -

OT KpaHOB (BepXHAA) YacTh KO-
JIOHH IpH NoAKpaHo- | Hepa3pesHnix 2,0H, 1,5H, 1,5H,
S [ —— 28
— L

KoOOHHLI
KpaHoB Thie

KONOHHLI NOCTOAHHOTO CeyeHHN s

3 aHH

OnHOIpOJIETHRIX 1.5H 0,8H 1,2H

Muoromponerabix | 1,2H 1,2H
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XapaKTepsCTHKa 3paHui M KONORH

IIpu noaKpaHoOBBIX

KpaHoBLI¢ Gankax

JCTAKAIE
[lon TpyGonpoBoanl

KOJIOHH ¢ mpo-
JAeTHHIM  CTpOe-

HHAECM

0O603rauenun, npunarovie 6 Taba. 23.

1,5H 0,7H

IIpodoaxenue rabn. 23(32)

PacueTHad myniHa o KOMOHH OHOS3TAXHBIX
3naHK# IMpH pacyere UX B INTOCKOCTH

morepeuHont | HepneHAMKYNApHOH ro-
PaMbl HIIH nepevyHon pamMme HIIH

NeprneHARKY- | mapa/ulelIbHOA OCH 3CTa-
NSAPHOU K OCH Kajsl
ICTaKaxbl

npH pH
HaNMUMK | OTCYTCTBHM

CBA3eH B IUTOCKOCTH IIpo-

NOJIBHOTO PAOA KOJIOHH
HJIM aHKepHBIX OlIop

Z

XecTkoM 15H

H — nonHasl BEICOTa KOJNIOHHLI OT BepXa PYHAAMEHTa JO F'OPH3OHTANIBHON KOHCTPYKUMH (CTPOMMNIBHOMN HAH MOACTPOINUIBHOMN, pac-

OPKH) B COOTBETCTBYIOLIEH MNOCKOCTH;

H{ — BhICOTa NOAKpaHOBOK YacTH KOJIOHHEI OT BepXa (pyHRaMeHTa OO0 HH3a rnodKpaHoBo#t 6anku;
H» — BLICOT2 HaAKpaHOBOM YaCTH KOJIOHHLI OT CTYNEHH KOJIOHHBI OO0 IOpPH3OHTaNbHOH KOHCTPYKUMH B COOTBETCTBYIOLIEH mioc-

KOCTH.

[I pumMmeda HH e [Ipy HuUuMuMH CBA3eH J0 BepXa KOJIOHH B 3JaHHAX C MOCTOBRIMH KpaHaMH paCueTHas AJIMHAa HagKpaHOBOH
YaCTH KONOHH B IVTOCKOCTH OCH NPOSONBHOIO psaAfa KOJIOHH NpHHHUMaeTCH pasHolt H,.

Tabnuma 24(33)

PacyeTHasa [IHHA
lo 371eMEHTOB
dhepM H apoK

JIIeMEHTbI

1. InemeHTE Pepm:
4) BepXHH# nosC NpH pacyeTe:
B IIOCKOCTH (hepMLl :

IPpH €9 < 1/3’11 0,9[
,s €g = 1/8h 0,81
U3 INTOCKOCTH $epMBl:
oINS y4acTka nopn doHapeM (1pm 0,81
umpuHe doHapa 12 m u Gonee)
B OCTaABHLEX CIIyYasAX 0,91
6) packoCH u CTORKM npy pacueTe:
B INIOCKOCTH PepMBI 0,81
H3 INOCKOCTH (pepMEi:
npu by/by < 1,5 0,91
»w D1/02 » 1,5 0,8/
2. Apku:
a) NpH pacyere B IUNIOCKOCTH apKH:
TpeXiapHupHOH 0,580L
OBy XIIApHU PHOK 0,540L
GeclruapHupHO# 0,365L
6) nmpu pacuere M3 IUIOCKOCTH apKH L
(noOotit)

O603HaueRun, npuHATHIE @ TAON. 24
| - mymMHa 3neMeHTa MeXAOy UEHTpaMM NINPHMBIKAOIMX
y3JI0B; 1A BepxHero rnosca ¢epMbl IIPH pacyere U3
IIOCKOCTH (epMBI — pacCTOSHME MEXAY TOYKaMH
ero 3aKpelUleHu A,
L — mmHHa apxH BOoJIb ee TI'eOMETpHYeCKOHR OCH; IIpH

pacyeTe H3 IUIOCKOCTH apKH — [UIHHAa apKH MEXOy
TOYKAMH e€ 3aKpeIUIeHHS U3 IUIOCKOCTH apKH;
h1 — BRICOTA CeYEeHM A BEpXHero IIoACa,

by, by — NIMpHHA CEYCHHN COOTBETCTBCHHO BEpXHero posAca
H CTOMKHM (packoca) ¢depMbl.
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3.56. Bnusanne nporuGoB KOJIOHH MHOT'O3TaXKHbBIX
KapKacHbIX, 3JaHHH pPEKOMEHAYETCA YUMTHIBATDb, IIpH-
HMMas OKOH4YaTe/ibHble MOMEHTbI M B OIIOpHBIX ceve-
HMAX KOJIOHH PaBHBIMH:

M= Myn, + Mpnp + My, 97)

roe M, — MOMEHT OT BepTHKAJIbHBIX HAarpy3oK Ha Iie-
PEKPBITHAX

Ny — K03¢GHUMEHT, IPUHUMAaeMbI paBHbIM elIH-
HHIE, a B 3ajie)ikax B PyHOAMEHTHI Onpee-
nAeMbId Mo ¢opmyne (91) npu I, =0,7H
(H — BbicOTa 3TaXa) M IpPH ydYeTe TOJBKO
BEPTHKANbHBIX HATPY30K;

My — MOMEHT OT TrOpH3OHTAJIBHBIX (BETPOBBIX,
CEHCMHYECKHX) HAarpy3o0K;

Ny — KO3hPHIHEHT 7, onpedenseMbli COIJIaCHO
mn. 3.54 u 3.55 npu yueTe BceX Harpysok;

M; — MOMEHT OT BBIHYXIOEHHBIX TOPH3OHTAIBHBIX
CMEIUEHUH (HAallpUMep, OT TeMIlepaTypHbIX
oepopMalMi MEepeKpbITHH, CMELUSHHH Ke-
CTKHX CBA3€BbIX IHadparm) .

MoMeHTBI OT BCeX HArpy3oK I CeYeHHi B CpemHeH
TPETH IJIMHBI KOJIOHH YMHOXAKTCA Ha KO3 GHIMEHT 7,
ONnpeie/ICHHBIH corjacHo mm. 3.54 u 3.55, a MOMeHTBI
B IIpOYMX CEYCHHAX OMNpeHdeNAICA JTHHEHHOH HHTEp-
HOJTAIMEH.

3HaYcHHA MOMEHTOB B OMOPHBIX CEYEHMAX KOJIOHH,
onpenerieHHble o ¢opmyne (97), HeobBXOOUMO YYHTHI-
BaTh IIPH ONpENeIeHHH MOMEHTOB B NPHMBIKAIOIHX
K KOJIOHHe 3neMeHTax (dyHOAMEHTaX, pMrenfax C xKe-
CTKHMH Y3/1aMH) .



YYET BJINAHHA KOCBEHHOIO APMHPOBAHHA

3.57(3.22). PacueT 3neMeHTOB CIUIOUIHOIO CEYeHHS
H3 TsDKEJIOro H MEJIKO3epHHUCTOrO DETOHOB C KOCBEH-
HbIM apPMHPOBAHHECM B BHJE CBapHbIX CETOK, CIIMpasib-
HOH WIH KOJIbLUEBOH apmatypsl (uepr. 33) cnenmyer
NPOM3BOIMTL COrmacHO . 3.61-3.68, 3.71-3.76,
BBOAS B pacyeT JHUIL YAacTh IUioniagyu GEeTOHHOro ce-
YeHUA A.f, OrpaHMYCHHYI0 OCAMM KpaWHMX CTepiKHeH
CETKH WM CTIMPAJii, ¥ NIOACTABJISAA B pacyeTHbIE hOpMy-
bl BMeCTO Rjp NPHBENEHHYI0O MPH3MEHHYIO IMPOYHOCTb
beToHa Rp req H BBIYHCIAA XapaKTEPHCTHKY CXKATOIi
30HbI 0€TOHA W C YYETOM BJIHAHUSA KOCBEHHOrO apMH-
poBaHHsa no popmyne (104).

a)

Yepr. 33. Ckarnie 31eMeHThl C KOCBEHHLIM ApMUpPOBaAHUEM

d — B BHJe CBapHBIX CeTOK; 6 — B BHAe CMpanbHOH apMa-
TYphl

Bmuaune nporuba 3jieMEHTa ¢ KOCBEHHBIM apMh-
POBAaHHEM Ha IKCUCHTPHCHTET IPOJOILHOWH CHIIBI YUM-
ThIBaETCA CorjiacHo m. 3.38.

T'u6xocTb lp/igf 3MEMEHTOB C KOCBEHHbIM apMMPO-
BaHHEM He JOJDKHA MpeBbILIATD:

MpH KOCBEHHOM apMHpPOBaHHMH CE€TKaMH — 35 (WIA
NPAMOYTONbHBIX CedeHHH — lo [Nef < 16) ;

[[pH KOCBEHHOM apMHPOBAaHHH CIHpajibi0 — 35 (AN
KpyTneiX cedeHWil — lof/der < 9), thE lof, Hep, def —
COOTBETCTBEHHO PafMyC MHEPUMH, BBICOT3a M JHAMETP
BBOJIMMOMH B pacyeT 4aCTH CEYCHHNA.

3HaueHUsA Rp req ONPENENAIOTCA IO POPMYNEM:

a) IpH apMHUPOBAHHHM CBAapHBIMM IIONEPEYHBIMH CET-

KaMH

Rp red = Rp + Plxy Rsxy, (98)
rjae Rg xy — pacyeTHOe CONPOTHBIIEHHE ap-
MaTypPhl CETOK;
I, +nyAgl
_ NyAgxly 1y syty 99
“'xy Aefs ? ( )
3[ieCh Ny, Asx, Ix — COOTBETICTBEHHO YHCJIO CTEPX-

HEH, MNowazb MonepeyHoro ce-

VCHMA M JJIMHA CTEPXHA CETKM
(cumTas B OCAX KpaHHHX
CTEp)KHEH) B OOHOM HaIlpaB-
JIEHHH;
ny, Agy, Iy — T0 Xe, B ApYromM Hampabie-
HHH
Aef— HIIouiane cevyeHus GeTQoHa, 3a-
KJIIOMEHHOTO BHYTPH KOHTYpa
CETOK;
§ — pacCTofgHHEe MeXOy CEeTKaMH;
¢ — KO3QDHIHEHT IPPEeKTHBHOCTH
KOCBEHHOI'0O apMHpOBaHHUs, OII-
penenseMbld o gopmyiie

1
P = 100
0,23 + Y (100)
R
=28 (01
Rp + 10

Rs,x},, R, — B MIla.

IIna aneMeHTOB M3 MEIIKO3C¢pHUCTOrO ODeTOHa 3Haue-
Hue KO3pdUIMeHTa ¢ CcredyeT NpUHMMATL He Oonee
e JHMIIbI,

0) npH apMHpPOBaHHWU CIUPAIBHOH HIM KOJBIEBOH
apMaTypou

7.5¢e
Rb,red = Rp + 2#cers,cir (1 — g 2 )5 (102)
ef
rue R cir — PaCUe€THOE CONPOTHBIICHHE apMary-
pbl CIIMPAJIH;
Heir — KO3QHIMEHT apMHPOBaHHSA, pPaB-
HbIN
44 .
Ueir = ———, (103)
defs
3/ECh Ag cir — IUIOMIAJL MOIIEPEYHOIO  CEYCHHA

CIMPAJILHOH apMaTYPBI,
def — DMAMETP CEYCHMA BHYTPH CIIMPATH;
5 — IHar CIVpasi;
€p — 3KCUEHTPUCHTET INPUWIOKEHUA HpO-
ITOTIbHOM CHIIBI (0e3 yuyeTa BIIHAHMSA
nporuba).
3HaueHnsa KO3} (PHUHMEHTOB apMHPOBAHHA, OIpene-
nsaembie mo ¢opmynaMm (99) u (103), misa 3eMeHTOB
H3 MEJIKO3CPHHCTOro 0DE€TOHAa cCneayer MPUHUMATH He
Bonee 0,04.
[Ipy onpepesieHMH TPaHMYHOIO 3HAYCHHA OTHOCH-
TE€JIbHOH BBICOTBI CXXAaTOH 30HbBI )i CEUYEHHH C KOCBEH-
HbIM apMHpOBaHMeM B dopmyny (14) BBomuTCA

w= a— 0,008R;, +8, <09, (104)

rae a — K03pUUMEHT, NPUHUMAEMBIH COIJIaCHO yKa-
3aHMAM II. 3.14;

6, — K03pPULMEHT, paBHbIA 10U, HO NPUHUMAEMBIH
He 6onee 0,15 | 3pech M — ko3dpPUIMEHT apMH-
POBaHMA MUyy WM [cjy, OMNPEHENIACMbIH IIO
bopmynam (99) u (103) coorBercTBeHHO WA
CETOK H CIIMpPAJIEH] .

KocBeHHoe apMMpOBaHHME YYMTBIBACTCS B pacyere
IIpH YCIOBHMH, YTO HeCyias CIIOCOOHOCTb 3JIEMEHTa,
onpejerieHHas COrJIaCHO YKa3aHMAM HAaCTOSLIErO MyHK-
Ta (BBOAA B pacuer Agr M Rp req) , IPEBHILIACT €O He-
Cyniywo cnocoOHOCTb, ONpPEAcIIeHHYI0 IO TOJIHOMY Ce-
YeHHI0 A M 3HAYECHMIO PACYETHOI'O COIIPOTHUBIICHHA De-
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ToHa Rj 6e3 yueTa KOCBEHHOH apMaTypbhl. Kpome Toro,
KOCBEHHOE apMHMpPOBaHME [OJDKHO YHAOBIIETBOPATH
KCOHCTPYKTHBHBIM TpeGoBaHMam . 5.78—5.80.
3.58(3.22) . lIpy pacueTe 3NEMEHTOB C KOCBEHHBLIM
apMUpPOBAHHEM @O HENEPOPMHPOBAHHOM CXEMe BIIHA-
Hue nporuba NTEMEHTA Ha IKCUECHTPHCUTET PO OJIBHOH
CWIThI YYMTHIBARETCA COTJIaCHO mml. 3.54—3.56. Ilpu 3ToM
3Hauenue N,,, HojyueHHoe 1o ¢popmyne (92) wm (93),
yMHOXaeTCA Ha kodpduumeHt ¢; = 0,25 + 0,05 I,/
[cer < 1,0, a 3HaUEHHE O¢ spip BBIMACNACTCA MO POP-
Myne Se min = 0,5 + 0,01 lo/cer(1,0 — 0,1 lg/cer) —

— 0,01 Ry, roe C,f— BHICOTA WIIH [THAMETP YUMTbIBAC-

MOH 43CTH CCUYCHHUHL.
Kpome 1010, IIpH BRIVHCHEHUH N, p pa3Mepbl CEUCHHUA

PHHUMAIOTCA 10 YYHTBIBAEMOH YaCTH CEYECHMSI.

3.59(3.22) . B anemenrax u3 tsaxkenoro GeToHa C
KOCBEHHbIM apMMPQBAHUEM B BHIE CETOK PEKOMEHY-
eTCS NPUMEHATH NMPOMOJIBHYI0 BBICOKOIPOYHYIO apMa-
Typy KiaccoB A-V u A-VI, ucnone3sysa ee IMOBBILICH-
Hoe (IIPHUBEICHHOE) PACYETHOEC CONPOTHBIIEHHUE CXKATHIO,
pPaBHOE:

1 +635 A
Rge red = Rse 1+ 62 Mg <SRy, (105)
raoe Ay, A2, — CM. 1a0m. 25;
RSC? ‘RS
63 - 1,66 1}1,
— As,tot ( Rp
3geck B8 = 0,8 +25 /iefh_ 1 — 00 ), (106)

HO He MmeHee 1,0 u He Bonee 1,6;
U, Aer —cM. 1. 3.57;

As tor — MNIOINA[bL CEYCHHA BCEH MPOOOIBHOM BhI-
COKOIIPOYHOH apMaTypHi;

Rp — B Ml]a.

TaOnunmna 25

" I e gy,

Ay, Az M Rge, MIla, npu xoadbduuuen-
Knacc TE ')";5,2 (cM. 11. 3.1), paBHOM R¢ | Rg ger

apMa- - MIla | Mlla

TypHhI 1,0 1,1
A-V 1,25 10,53 {1 500 | 2,
3

78 O | 680 | 785
A-V] 2,04 10,77 | 500 | 3,88

1,03 | 40
1,25 1 400 | 815 | 930

.

2
R 1000 R 1000
R Ry Rge Ky

3HavueHue Ogc , B dopmynax (14) u (155) npunn-
MaeTCA PaBHBIM Og. , = 380 + 100063, Ho He Gonee
1200 Ml]a.

Yxazauubie 3JIEMEHTHI OPAMOYTONBHOIO CEUYEHUA ¢
apMaTypoH, COCpeJOTOYEHHOH y Hauboiiee M HaHMEHEe
CXKAaThIX T'paHEH, PaCCYMTBHIBAIOTCS COrJIacHO nn. 3.65
¥ 3.61, ecnmd BBICOTa CXKaTOH 30HBI X, ONpeHAcICHHAsA
no ¢opmyne (107a) wim (110a), npepbiiaeT rpaHHy-
HOe 3HaueHHe Ephy IPH 3aMEHEe B PACYETHLIX Op-
mynax R, Ha 0,8R;. B npoTtuBHOM ciy4Yae pacuer

f

Ay
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MPOU3BOOUTCA corylacHO n. 3.41 ,llocobus no npoex-
THPOBAHUK IIpefBapHUTCIIbHO HAIPAXEHHBIX XXeJe30-
OeTOHHBIX KOHCTPYKLMH H3 TSKENbIX U JIerKUX 6ero-
HOB™, IpHHKMMasA Oy, = 0. B oToM criyyae npumeneHue
KOCBEHHOI'0 aPMHPOBAHUA M BbICOKOIPOYHOH CXATOH
apMaTypbl Mait03pPeKTHBHO.

3.60(3.23).IIpu pacueTe BHELECHTPEHHO CXKATBHIX
3JIEMEHTOB ¢ KOCBEHHBIM apMHpPOBaHMEM Hapaady
C pacyeToM IO MPOYHOCTH COrJIaCHO YKa3aHHAM 1. 3.57
CrieayeT NPOU3BOAUTH pacyeT, 0OeCIIeYHBaAKOIUHA TPELIH -
HOCTOMKOCTD 3aLLIMTHOTO CN10sA DEeTOHA.

Pacyer NPOM3IBOOMICHA  COINIaCHO  yKa3aHWAM
m. 3.61-3.68, 3.71-3.76 no 3KCIUIyaTaHOHHbIM 3Ha-
YeHMAM pacyeTHbIX Harpy3ok (Y = 1,0), yuHIbIBasA
BCIO IUIOLIadb CEeYeHUs OeTOHa M NMPUHHMMAA PacCucTHLIE
cOnpOTUBIIEHHA Rp ser U R ser A NIPEAENbHBIX CO-
CTOSIHMM BTOPOH TPYMIIBI H PacyeTHOE CONPOTHBIICHHE
apMarypbl CXAaTHI0O paBHbIM 3Ha4YeHHI0 R 50, HO HE
6osee 400 MIla.

[Ipu onpepenenun 3HaueHus &g B popmynax (14)
i (155) npunumawt Og , = 400 Mlla, a B dopmy-
ne (15) ko3dpdpummenr 0,008 zamensror Ha 0,006.

Ilpu yvere BIMAHMA TIMOKOCTH ClleyeT IIONA3O-
BaThCA YyKa3aHusMu II. 3.54, olpepesnas 3HauYeHUA
O¢ min MO ¢opmyne (95) c¢ 3amenon 0,010R; Ha
0,008R}, g,

PACYET IJIEMEHTOB CHMMETPHYHOI'O CEYEHHA
ITIPH PACIIOJIOXEHHH ITPOLOJIB HOH CHIIBI
B IIVIOCKOCTH CHMMETPHH

NPAMOYTOJIBHBIE CEUEHUSA
C CUMMETPUUYHON APMATYPOH

3.61. IlpoBepka NPOYHOCTH NPAMOYTOJIBHBIX Ceye-
HHH ¢ CUMMETPUYHOR apMaTypoH, COCPEeHOTOYCHHOHN Y
HauOomnee CKATOU U y PacTAHYTOH (HaMMeHee CKaToH)
TPaHeH 3JIeMEHTa, MPOU3BOOUTCS ClleayloluM obpa3zom
B 3aBACHMOCTH OT BBICOTBI C)KaTOH 30HBI X:

N
Rypb
a) npux <Eph, (uepr. 34) — u3 ycnopus
Ne <Rpbx (hy — 0,5x) +R A (h, —a');  (108)

x = (107)

N
R S

Yepr. 34. CxemMa ycHIMi B INOnepesioM MNpAMOYTOJIBHOM
CEYEHHH BHELIEHTPEHHO CXKAaTOro 3JIeMeHTa



6) mpu x > &g ho — u3 ycnosus (108), npunnmasn
BBICOTY CXXaTOHU 30HBI PaBHOM X = £ hgy, rie 3HaucHue &
onpegenaerca no GopMynam:

TIIIA 37TIEMEHTOB M3 OeToHa kitacca B30 u uuke

Qn (1—£R) +2°‘3qu

§=—"T"F— ; 109
1 — &R + 20, (109)
IJIA 2MIEMEHTOB K3 DeTOHA KJjiacca Bbiie B30
2
oyt eag — oy g + Y O — O )
— — ey — I + - ——— 4
2 2
+ Yo w (110)
B popmynax (109) u (110):
R.A
Uy = A —s Q& = > ;
Rpbhy Rpbhyg
U = Use,u
. =

RS( ‘laf)

ER, Yo, w—cM. Tabn. 18 u 19.
3HauyeHHEe € BRIUUCNAECTCA 1o hopMyTie

ho-——af
- (111)

IIpy 3TOM 3KCUHEHTPHUCHUTET NPOIOJIBHOM CHIBI €
OTHOCHTEJILHO IIEHTpa TAXKECTH CEUCHHs OMpeleIsaeTcs
C YYeTOM IIporuba 3sieMeHTa corjacHo mi. 3.54—3.56.

€= ¢y t-

MpuMeyanusda 1.Ecou BricoTa cXaroli 30HBI, OlI-

pedeneHHas C  YYeTOM  [OJIOBHHBI CXKAaTOH apMaTyphl,
N+R S‘A S/ 2 /
Rib < @, pacueTHy0 HeCyLIyl0 criocOGHOCTH

CCUCHHA MOXHO HCCKONBKO YBENHUHUTL. HUCNIONL3YA YCIIOBHE

’ N+ RA
(108) mpuAg=0n x = ————
Rpb
2. ®opmyno#t (110) MOXHO MONE30BATHCA TaKXKE MPH pac-
yeTe 3INeMeHToB U3 6eToHa knacca B30 U wixke.
3.62. TpeOyemoe KONMYECTBO CUMMETPMYHOM apMa-
TYpbl OIpEHeNnsaerca CleaywunmM odDpazoM B 3aBUCH-

MOCTH OT OTHOCHUTEJILHOM BEJIMYMHBI IIPOLOJIBHOM CHITDI

— N ——
Rbbho .

Xp

a) Npu o, <ER

A=A~ Robho  om) —on(l— oy/2) . (112)
R, 1 -8

5) ITpH Ctn> ER

' = Rpbho

A=Ay = Yy —& (1 —§/2)

R, 1 -5 ’
Tae £ — OTHOCUTENbHAS BBICOTA CXKATOM 30HBI OINpe[ie-
nsemas no popmyne (109) wim (110).

3uavenne a, B opmyne (109) pmomyckaercs ompe-
[EIIATD 110 POopMYyIIe
— — Qpf 2
o = %my — (1~ an/2) , (114)
1 -6
a B popmysie (110) — no popmyne (114) ¢ 3ameHoii
a, Ha (ap+ER)/2.

(113)

B dopmynax (112)—-{(114):

Ne 5 a
Oy, = = —
"L Rpbhl ho
JHayeHHUE € BLIUMCHAETCA 1o dpopmyre (111).
f
Ecmi 3HaueHme g He npeBsiaer 0,15 7y, HeOOXOIH-

MO€ KOJIMYECTBO apMaTypbl MOXHO OMNpeAesTs ¢ No-
MOILBI0 rpaduKa yepT. 35, HCONB3Yys dopMyTy

’ Rpbh
AR:Asz aS -—Z_;'__'L,
Ry

rae ag onpefensaerca no rpaduxy uepr. 35 B 3aBHCH-
MOCTH OT 3HAUCHUH

M _ N
U= ——5— H Op = ——
IpH 3TOM  3HayYeHHE MOMeHTa M OTHOCHTEJIBHO

UEHTPA TAKECTH CEYCHHA OIpedensAeTCcad C yYeTOM
nporuba 3nemMeHTa cornacHo mi. 3.54—3.56.

OI,-;- |
24 '
20 * Q.
N72 i
g
16 26
ds
7,
1,2 F a
Z
08
P f
04
O' i
o0r 02 03 04 05 06 07 08 dnp

Yepr. 3S. Dpaduxu nHecynjei cHOCOCHOCTH BHENEHTPEHHO
CKATHIX IIEMEHTOB MPAMOYTONBHOTO CeYeHHA ¢ CHMMeTpPUY-
HOM apMaTtypoii

N M R A,

a, = 5 Oy, = -5 Qg =
" Rybh, " Rpbh2 T Rybh,

IIpu crarnyeckoMm pacuere mo HeaedOpMHMPOBaHHOM
CXeMe M IpH HCHONb30BaHUH Koaddummenta 1> 1 non-
Oop apmaTyphbl 110 HpUBEINEHHBIM PopMynam U rpadu-
Ky Yepr. 35 MIpPOM3BOAMICA B oOuieM cllyyae myTeM
I1OCIIENOBATENIBbHBIX NNPHUOITHXKEHYH.

s aneMeHTOB M3 TaKenmoro OeTOHAa KJ1acCoB
B15—B50, a taxxe u3 nerkoro 6etoHa KiaccoB B10—
B40 mpu Mapke no cpenHei IIOTHOCTH He Hivke D1800,
npu A = ly/h < 25 u npu a'He Gonee 0,15 ho monpbop
ApMaTypPheI MOXHO NPOHU3BOAUTE Oe3 MOoCIeI0BATENbHBIX
NpHOIHDKEHMM C MOMOILBI0 IpadMKOB MpHI. 3, MpH
ITOM HCIONB3YITCA 3HaueHUss M Ge3 yuyeta worddu-
MEHTA 7.

3.63.1Ilpu HanwuMM apMaTypbl, PACHOIOKEHHON MO
BbBICOT¢ CECUCHMA, PACYeT BHEUEHTPEHHO CXaTbhIX 3Me-
MEHTOB [OIYCKaeTCA IPOM3BOOMTh IO (opMyilam
(117) n (118), paccMaTpuBas BCI0 apMaTypy Kak
PaBHOMEPHO paclpele/ieHHYl0 IO JIMHMSM [EHTPOB
TSADKeCTH crepkHed (uepr. 36). IIpu 3TOM IIOIAzdb
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CeyeHMs apMaTypnl Ay, PACNONOXKEHHON y OJHOK M3
rpaHel, mapasyieNbHbIX IUIOCKOCTH H3ruda, npHHUMa-
eTCH PABHOM!

Ag = Asl,l(nl + 1), (115)

e Ag, | —UIomags OAHOrO MPOMEXYTOYHOTO
CTEpP>KHA; NPH Pa3HbIX IHaMeTpax NPH-
HUMAETCA CPeNHAs IUIOMANb CeUeHHA
CTEPXKHA;
nj — YUCNO TIPOMENYTOUHBIX CTEPIKHEH.

Yepr. 36. Cxema, npuHuMaemMas NpH pacyeTe BHEUEHTPEHHO
CKATOrO 3NEMEHTa NPAMOYTOJBHOrO Ce4eHHA C apMaTypom,
PACHON0XKEHHOH MO BhICOTE CEeYCHH#A

[Inomanp ceyeHHs apMartypst Ag;, paCONOXKEHHONR Y
OfHOM W3 TpaHeH, NepNeHIUKYNAPHBIX IWIOCKOCTH
u3ruba, paBHa:

Ag tor

Agt = 3 ""‘ASI: (116)

e Ag jor — IUIOWAZL BCEH apMaTtypbl B CEYCHHH
3JIEMEHTA.

[lpoRepka MPOYHOCTH CEUEHHA NPOU3BOOMICH B 32-
BHCHMOCTH QT OTHOCHTEJIBHOH BBICOThI CXKATOH 3OHBI

Juint i il e L

a) npH £ < §R NMPOUYHOCTb CEYCHMs MPOBEPACTCA U3
YCIIOBHA

Neo <Rpbh? [0,56(1 — &) +ag(E; —8;) X
X (1 —£; —8,) —0.05 agk; +as(1—28)], (117)

3 N
o E1 = " ’ aﬂl_Rbbh;

beToH —"!’—

Taxensil 0,93 0,92
0,92 0,91

0,92 0,91

Jerxkuit 0 0,92 0,91
0.5 0,92 0,90

1,0 0,91 0,90
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_ RsAqg ] __ RsAg; ) _ &
Qg = ——————— Qg =——; 0, =

(cM. depT. 36) ;
0) npu £ > ER NPOYHOCTb CEUCHHS NMPOBEPACTCA M3

YCIIOBUA

Neg <Rpbh* a,,p —28— 11 (118)
Xna — AnR

ReAg tor

— OTHOCHUTENIbHAA BCJAHYHHA
Rpbh

NPOJOJIBHOH  CHIIBI [IPH

PaBHOMEPHOM C)XXaTHH Bce-
ro CeyeHus,

OnR s R — OTHOCHTEJIbHBIE BENHUYMHDI
COOTBETCTBEHHO M3rHban-
Iero MOMEHTa H Ipoaob-
HOM CMJIBI QIPH BBICOTE
CKaTOH 30HBI ER h, paB-
HbIE:

amr = 0,56 (1 —&R) +ag(é,g ~8;) X
X(1—£,Rr —61) —0,05ag% R+ 05p (1 — 281);

TAC Opg = 1 +

dpR = ER Yag(28,r — 1);

ER
ERT 5 ER, w—cM. Tabn. 18 m 19.
IKCHECHTPUCHTET HNPOHOJIBHOK CHIIbL €g OIpenens-

€TCA C yUYeTOM Mnporuba anemMeHTa corjiacHo mi. 3.54—
3.56.

INpumMmeuanue. IIpy pacnonoxeHud apMaTypsl B npeie-
N1ax KpatHHUX YeTBepTelt BLICOTH 2 — 241 (CM. yepr. 36) pacyer
MPOH3BOMMTCA cornacHo mm. 3.61 u 3.62, paccMarpuBas apmMa-
TYpY S H 5 COCpPeIoTOYeHHON MO NHHUAM UX HEHTPOB TAXECTH.

3.64. Pacuer cxarbIx 3meMEHTOB H3 TDKesoro Ge-
ToHa KjaccoB B15-—-B40 wm u3 nerxoro 6eToHa Kiac-
cop B12,5-B30 u mapok nmo cpeanelt ImIOTHOCTH He
woke D1800 Ha pelictBHEe NMpOHONBHOM CHIIbI, TPUIIO-
KEHHOH C 3KCUEHTPUCHTETOM, INPHHATHIM, COIJIACHO
m. 3.50, paBHbIM ClyYalHHOMY 3KCUEHTPMCHTETY €; =
= h/30, nmpu ly < 20h pmomyckaercs MPOM3IBOMUTL U3
YCIIOBHA

N<9 (RpA +RscAs t01) (119)
rie ¢ — Ko3p¢PHuHeHT, onpeaensiemMbli no popmyiie
Y=, +2(0p — ¥p) ay, (120)

HO NpUHUMAaeMbIH He 6onee ¢y,

30ECh ¥y, Pgp — KOIQPUIMEHTHI, NPHHUMAEMbIE IO

1abmn. 26 u 27;

Tabnuuna 26

KoadduumeHT ¥y, upn lo/h

0,91 0,90 0,89 0,88 0,86 0,84
0,90 0,89 0,86 0,82 0,78 0,72
0,89 0.86 0,82 0,76 0,69 0,61
0,90 0,88 0,86 0,82 0,77 0,72
0,38 0,84 0,79 0,72 0,64 0,55
0,86 0,80 0,71 0,62 0,54 045



Tadbnuuma 27

Koadduuuent @, npu lo/h

N

A. Ilpa ¢ = g’ < 0,154 1 npx OTCYTCTBHH TIPOMEXYTOUHRIX CTepkHell (CM. 3CKM3) HIIH NpH IUTOLIAZIM CCYEHMS ITHX CTep)KHeH MeHee

Ag tot/3
Tsoxenst Q 0,93 0,92 091 0,90 0,89 0,88 0,86 0,84
0.9 0,92 0,92 0,91 0,89 0,88 0,86 0,83 0,79
1.0 0,92 0,91 0.90 0,89 087 0,84 0,79 0,74
Jlerxkuit 0 0,92 0,92 0,91 0,89 0,88 0,85 0,82 0,77
0,5 0,92 0,91 0,90 0,88 0,86 0,83 0,77 0,71
1,0 0,92 0,91 0,90 0,88 0,85 0,80 0,74 0,67

B. lpu 0,254 >a = a’ > 0,154 umu IpH TNOWAIM CEUCHHUR MPOMEXYTOUHRIX CTepXKHeH (CM. 3CKH3) , paBHOH Uy Gonee A g tot! 3, He3a-
BHCHMO OT Be/IMUHHEI ¢

T sokenslit 0 0,92 0,92 0,91 0,89 0,87 0,85 0,82 0,79
0,5 0,92 0,91 0,90 0,88 0,85 0,81 0,76 0,71
1,0 0,92 0,91 0,89 0,86 0,82 0,77 0,70 0,63
Jlerxuit 0 0,92 0,91 0,90 0,88 0,85 0,81 0,76 0,69
0,5 0,92 0,91 0,89 0,86 0,81 0,73 0,65 0,57
1,0 0,91 0,90 0,88 0,84 0,76 0,68 0,60 0,52
0060 3HaeRuR, npurATsie 8 Taba. 26 u 27:
N — nponmonpHas CHa OT AEACTBHA MOCTOAHHBIX H IVIKTENBHBIX Harpy30K;
N — nipononbHas CHia OT ACUCTBHA BCEX HAIpy3oK
- { — paccMmarpuBacMad
o NOCKOCTE,
r 2 — OIpOMEXYTOUHLIE
Q CTEPXKHH
] - - - J
RpA 1 —&p *+2a
AS,tOt — CM. H.3.63; f+
npu o5 > 0,5 MoxHO, He nons3ysacsk popmynoi (120), = L st Ve —on +
NPHHUMATD ¥ = Py . 2
’ 2
e + Y0 — @
MNPAMOYTOJIbHBIE CEUEHUA + (—-3——-—52—{—-——’2——) +p 0 W, (110a)

C HECUMMETPHUYHON APMATYPOH )
! RS‘C‘!S

a = L
e &g Rg;.bh0

3.66. IInomanu ceyeHM#d CXKATOW ¥ PACTAHYTOM ap-
MATYpPbI, COOTBETCTBYIOLUME MHHUMYMY HX CYMMBI,
ONpenensarICA Mo GOpMyIlaM:

IVIA 3JIeMeHTOB H3 OeroHa knacca B30 u Hipke:

3.65. [IpoBepka MNPOYHOCTH MPAMOYTONIBHBIX Ceue-
HM#l C HECUMMETPUYHOM apMATYpPOH, COCPEOOTOUCHHOH
y HauOojiee CXKaTOH M pacTAHYTOH (HaMMeHee CXXAaToMH)
rpaHeil 3JIeMeHTa, NPOMU3BOOMTCH corjacHo I1. 3.61,

npu 3tom dopmynst (107), (109) u (110) npuoo6-

peTyT BHA:
P 2
+RAg — ’ _ 0,4Rpbh
= N RAs ~ Rocds | (1072) 4, = Ne=08Rs0R, o o, (121)
Rpb Rge (ho — a)
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0,55Rpbhg — N /
Ag = R*’ o Ay (122)
LY

U1 3JIEMEHTOB U3 DeTOHa Kijacca BaIite B3(0:

d Ne — aRRbbhg

° Rge (ho — “’)

> 0; (123)

Rpbhy — N ’
ERRp ‘o — 4V A, (124)
R

roe Op, £p — onpenensAloTcs mo 1abn. 18 ¥ 19 u npuHuU-
MAaloTCA COOTBETICTBEHHO He 0Oojree 0,4

U 0,55.
[Ipy oTpHLIATEsIBHOM 3HAUE€HUM A, BBIUHUCIIEHHOM MO

bopmyne (122) umu (124), mwiomans ceyeHust apma-
Typbl S NPHHMMAaeTCd MHHHUMAJIbBHON M3 KOHCTPYKTHUB-
HbIX TpeOOBaHUH, HO HE MEHEE BEJIMUHHB]

N(ho —a— ) — Rpbh(h/2 — a)
Rge (ho — 5’3

!

a TToLIafb CEYeHUs apMaTyphl S ONpeaesifAeTCA:
MpH OTPUUATEIIBHOM 3HAYeHHU A yin — MO dop-
MYyl

Asm

,  (125)

As,min —

A = (N-Rpba)—

Rge

Y@ = Rybd)? — N(N-2Rpbhq + 2Rpbe)

, (126)

[IpH TIOJIOXKUTENIBHOM 3HAY€HHH Ag ,,in — mno ¢op-
MYIJIE

A= N._ }ifl?_h..
RSC

As min- (127)

_Ecnu npuHATas mwiouiaap CEYEHHA CKAaTOM apMaTyphl
Ag fact 3HAYMTENIBHO IPEBBIILAECT €€ 3HAUCHME, BbIYKMC-
neHHoe 1o Gopmyne (121) mwin (123) (Hanpumep, nmpw
OTPHHATEIBHOM 3HayeHHH A) , IWIOLadh CEYCHUS PacTA-
HYTOH apMaTypbl MOXET OBITh YMEHBILIEHA HMCXOIOs U3

GopMyIbI

ERbbho -~ N+ RscAs,facr

A = : 128
5 R (128)
roe & — onpepenserca nmo 1abn. 20 B 3aBUCHMOCTH OT
3HAYEHU S
Ne — R . A ’ ho — a)
0y = ___________Sf—'___g,ft:ﬁ__(_ 0 _._)_ (129)
Rpbh,

Ecnu cxaras apmarypa OTCYTICTBY€T WJIM HE YyUHUThI-
BaeTCA B pacyeTe, IUIOLIAdb CEYeHHA pacTAHYTOH apMa-
Typbl OIpedeNseTcsi Bcerga TOJIBKO IO  ¢opMmyne
(128), npu 3TOM HOJ/KHO YOOBJIETBOPATRCA YCJIOBHE
oy < QR .

INIBYTABPOBBIE CEUEHUA
C CUMMETPUUYHON APMATYPOU

3.67. IIpoBepka mpOYHOCTH NBYTABPOBBIX CEUECHHMH C
CUMMETPHUHOH apMaTypoH, COCpPeJOTOYEHHOH B MOJI-
kax (uepT. 37), NPOU3BOAMICA CIEAYIOUMM 0Opa3oM.
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Yept. 37. Cxema ycunsii B nonepednom ABYTaBpOBOM CeYeHHM
BHELIEHTPEHHO C3KAaTOro 31eMeHTa

Ecnu cobnmionaercs ycnoBue
" S |
N<Rpbshs (130)

(1. €. rpaHML@ CXXaTOH 30HBI NMPOXOOUT B MOJKE) , pac-
yeT MPOM3BOOMTCA KaK IJIA MPSAMOYTOJIBHOIO CEYEHH
IHHPHHOH D¢ B COOTBETCTBHH C 1. 3.6 1.

Ecnu ycnosue (130) He cobmiomaerca (1. e. rpaHHna
CKaTOH 30HBI NMPOXOOUT B pedbpe), pacueTr NMpPOH3BO-

OUTICA B 3aBUCHMOCTH OT BBICOTBI CXATOH 30HbI
x _ N_ .Rbon

Rpb

a) Ipu x < §p hg TNMPOYHOCTb CEUEHHMA MMPOBEPACTCA
M3 YCIIOBUA

!
Ne < Rpbx(hg — x/2)+Rp Aoy (ho — hfl2) +
+RyeAs(ho — a); (131)

0) npu x > ER hy NPOUYHOCTh CEYEHUS MPOBEPAETCS
13 ycinoBua (131), onpenenas BBICOTY CKAaTOH 30HbI M0

dopmyne

)
2
l/ + + 0y, —
' ( ag + Yoo 2050v Qp ) FYpasw s (132)
‘RSAS o .N o Aop
e e — — : = —} e .
S Ss = R, by " Ry bhg " bh,

Vs ER, W— CM. TaON. 18 U 19;

Aoy — mIomans ,CKaTbhiX CBECOB IMOJIKH, paBHAA
Aoy = (br— b) hy.

Ecnu 3HaueHme x, onpenaeneHHoe o popmyne (132),
MpeBBILLIAET 1 — Af (7. €. rpaHMIA CKAaTOH 30HBI IPOXO-
IUT [0 MEHEee CXKaToH MOJIKe), MOXHO YYE€CTh ITOBbIILIE-
HUe HECYLIEH CIIOCODHOCTH CEYEHMS 3a CYET BKIIIOUECHHUA
B pabory MeHee cxaToM mnonku. Pacuer mnpu 3tom
(ecnmu by = by) npomssogurcsa no ¢popmynam (131)
u (132) ¢ 3ameHon b Ha by, hywa (h + hy — hy), npH-
HuMas Aoy = — (bg—b) (h— hy— hy).

I[lpumeuanue. [Ipn nepemeHHOR BHICOTE CBECOB NMOMOK
3HAYEeHUS /if U Af NPUHMMAIOTCA PAaBHBIMHK CpelHel BBICOTE CBe-
COR.

3.68. TpeGyemMoe KOIMYECTBO CHMMETPHYHOH apMa-
Typbl HOBYTAaBPOBBIX CEYEHHH OIPEAEIACTCA CIEeAylo-
1M o0pa3oM.



[pu coGopenuu ycnosus (130) nmonGop apmatypbl
NPOM3BOMMTCA KaK [UIA NPAMOYTONBHOTO CEUCHUS LIH-
punoi b s cornacho . 3.62.

Ecnu yciioue (130) ne cobniogaercs, noaGop apMma-
Typbl TIPOU3BOAKTICH B 3aBHCHMOCTH OT OTHOCHTEJIbHOH
BBICOTBI CXKaTOMH 30HBI & :

E= 0y — Aoy (133)
a) npu £ SER

! _ Rpbho  0my—£(1-£/2) —0m 0

= 4 - (134
As=dg=—0 — (134)
6) npu & > ER
y £, (1-£,/2
A3=As=£bbhg" Uy E_l_( __«“;'1‘_/ ) —Qm oy (135)
RS 1“6

e OTHOCHTE/IbHag BICOTa CKATOM 30HKI £, = X/hg on-
penenserca us ¢popmynnel (132), npuHuMas
A = %_}__:‘E___(_l.l'__:éi;_)_:_aﬂ?l’_ _ (136)

B dpopmynax (133)—(136):
Oy, 0oy — CM. TI. 3.67,

‘
tmy = =" 8= alho;
Rpbh,

am,ov = 0.’01;(1 — O,Shf/ho) .
KOJIBUEBBIE CEUEHHA

3.69. [IpoBepka IPOYHOCTH KOJNBLUEBBIX CEUCHHH
(uepT. 38) NpH COOTHOLICHHH BHYTPEHHETO H HapyXHO-
ro paguycoB r;/r, 2 0,5 H apmarype, paBHOMEpPHO
paclpe/IeNICHHON MO OKPYXHOCTH (IPH HPOAONBHBIX
CTEPXHAX He MeHee 6), NPOM3IBOOUTCH CIEAYIOLHM
00pa3oM B 3aBHCHMOCTH OT OTHOCHTENHHOW ILUIOLIANH
CXaTOM 30HBbI OeTOHA &,

N+ RsAg 1ot

-— (137)

Ecir =

RbA. + 2,7R5As’tot

Yepr. 38. Cxema, npuHMMaeMas npH pacuere KoOJIbIUEBOrO
ce4eHHA BHEIEHTPEHHO CKaroro JIEMeHTa

a) npu 0,15 < .4 < 0,6 — U3 YCTIOBHA
sin &y
m

4

Neo < (RpArpy, + RsAs,tarrs)
+ RgAg 10175 (1 — 1,7Ecir) (0,2 + 1,3 Ecir);  (138)

6) mpu £.;p <0,15 — u3 ycroBus

sin wé ~;
Neo < (RpAry +RsAs rorrs) —2T8cin_

m
+ 0,295RsAs to1t!s, (139)

N+0,75RA
tae Ecipy = ——— (140)
RbA +RsAs,ror

B) TipH £cjr = 0,6 — U3 YCIOBUA

Neo < (RpArm + ReAq rorrs)—MEcira (141
it

N
The Eciry = —— (142)

RpA + RsAs,tot

B dopmynax (137) —(142):
Ag tor — TIOWIANDb CEYCHWUA BCEH MPOMIONBHOH apMa-
TYpbi;

) _ Iy try
m 2 3

r¢ — paduyc OKpPYXHOCTH, IPOXOJALEH Yepes
HEHTPbI THAXECTH CTEPXKHEH paccMarpuBac-
MOHM apMarTyphl.

IKCUEHTPUCHUTET TNPOMJONBHOH CHJIBI €o OIpenen-
eTcsl C y4eTOM Iporuba 3NIeMeHTa COINacHo M. 3.54—
3.56.

3.70. [IpoBepKy MPOUYHOCTH, @ TaKXe OMNpeNeJICHHE
HeoOXOOUMOro KolyuecTBa NpOJOIbHOW apMaTyphl AA
KOJIBIEBbIX CEYCHMM, YKa3aHHbIX B 1. 3.69, npu r; ~ 71,

[ONYCKaeTCd MNPOW3BOAWTb C MOMOILIbI0 TPAPHKOB

yepT. 39, UCNONB3YsA POPMYIIBI:

Neg <y RprmA; (143)
RpA
Agstot = O b ’ (144)
» RS
olp
20 - ~TT
1.6 R +—1
1,6 — o
] ]
4 ?
Sz
1.2 N 0 |
G
g3
&,
&
g5
”
O ' ¥
P
&
&>

0 of 02 03 04 05 06 07 08dy

Yepr. 39. I'papuxu Hecylied CcNnOcOGHOCTH BHeLeHTPEHHO
CKATHIX 3IEMEHTOB KOJbUEBOTO CeYCHHA

A,y = —.__-N v — Ne" . — RSAS, 19} 1
n - 9 ﬁm —— ﬂ:s — ——

RpA RyAry, RpA
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rge 3HaueHUs (,, W O OIpenendnIcs M0 Ipapuky

B 3aBUCUMOCTH OT 3HAYeHMH COOTBETCTBEHHO
RsAg o1 Neg
Qg = A H O = - , A TaKXe Q) =
RpA RpAry,
N
== RiA [Ipi 3TOM IKCLEHTPHCUTET € ONPENCIAETCA
b

¢ yyeToM mporuba 3nemeHTa corniacHo nm. 3.54-—3.56.

KPYI'JIBIE CEUEHHA

3.71. IIpounocts Kpyrnsix ceueHuit (uepr. 40) ¢ ap-
MAaTypO¥, PaBHOMEPHO pACHDPEHLHEHHOX O OKPYX-
HOCTH (TIPH YMCIIe NPOIONBHBIX CTEpXKHEH He MeHee 6) ,
mpH Kiacce 6erona He Belne B30 nposepsercsa U3 yClo-
BUA

2 in> -
Neg g“”‘é—'RbAr 0 -—TTECIL-—- +
sin -
+RsAs,tot ( - chrr ""P) Fg, (145)

rie r — paguyc NonepeyHoro CeYeHus,
¢ .i» — OTHOCHTENbHAS IUIOMIAAb CXKaTOH 30HLI DeTOHA,
onpepenseMas ClleAyuwmumM od0pa3oM:
NPH BHINIOIHEHNHU YCIIOBUSA

N<0,77RpA +0,645R A 101 (146)
U3 pellleHUA ypaBHEHUA
sin2 &,y
N"'RSAs,tot"'RbA 2
Ecir = ", (147)

RpA +2,55RsA; tot

[P HEBBIMOJIHEHMU YCiOBHA (146) — H3 pelueHHA
ypaBHEHHUSA in2 nko,
2m
RbA t RsAs,tor

¢ — KoxpoHIMeHT, yuuThIBalolMiA paboTy pac-
TAHYTOM apMartypbl U NPUHUMAEMBIH PaB-
HBIM: [py BHIMONHeHUMH ycnoBusa (146)
¢ = 1,6(1 — 1,55 &¢j) £cir, HO HE Oonee

N+RpA

; (148)

Ecir = -

eIHHHUbI, TIPH HEBBIIOJIHEHUH YCIIOBHA
(146) v = O;

Ag tor — IIOWAAb CEYEHUA BCEH NPOIONIBHOM apMa-
TYPBI,

Y. — PAIUYC OKPYXHOCTH, NpOXOOsIled uepe3
LIEHTPbl THXKECTH CTEPXHEH IpOJONBHOH
apMAaTyphl.

IKCUEeHTPHCHTET MNPOMONBHOH CHJIBI €9 Omnpeaes-

eTCsi ¢ y4eToM Iporuba 3jeMeHTa COrjiacHo mi. 3.54—
3.56.

N

Yepr. 40. Cxema, nmpuHHMaeMasa MpH pacyeTe Kpyrioro ceve-
HHA BHEEHTPEHHO CXKATOrO JIEMEHTa
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3.72. [IposepKy IPOYHOCTH, a TaKXe OMPENCIICHHE
HeOOXOOUMOr0 KOJIMYeCcTBa NPOJOIIbHOH apMaTypbl 1A
KPYIJIbIX CeYeHMH, YKa3aHHbIX B II. 3.71, gonmycKaercs
NpOW3BOAMTh C TOMOLBI rpaduKoB uepT. 41, HCMONB-

3yst GOPMYIILL:

Neg QamRbAr; (149)
RpA
As,t{?f = (g Rb Ty (150)
)

I'ie 3HAYCHUA ;) U O  OIpEHesIAITCA 110 yepT. 41 B 3a-
BUCHMOCTH OT 3HAycHUH COOTBETCTBEHHO (g =

- Ssfsror H Oy = Veo a TAKXKE Qp =
RpA m RpAr 7
N

= RiA . IIpy 3TOM 3KCUHCHTPHCHTET €y OINpEHeIACTCA

C YYEeTOM Iporuda snemeHra coriiacHo tir. 3.54—3.56.
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210 1 T
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A4V ///// /
0 01 02 03 04 05 06 ol

YcenogHbie OBO3HAYEHUA !

npu a/D = 0,05 ;
-——TpH a/D = 0.10 -

Yepr. 41. T'papuxu HecyuleH CNOCOOGHOCTH BHEUEHTPEHHO
CXKATBIX YIEMEHTOB KPYTJIOrQ CeYeHHs

N Ne,
— : r}:m = ; G:S —

RSAS, ot

PACYET 3JIEMEHTOB, PAbOTARIIHX
HA KOCOE BHEIIEHTPEHHOE CKATHE

3.73. Pacuer HOpManpHBIX CEYEHHH JIEMEHTOB, pabo-
TAIOLUMX Ha KOCOE€ BHEUEHTPEHHOE CXKaTHe, IPOHM3BO-
OUTCA B OOIlEeM cllyyae cornacHo m. 3.76, ompedenss
MONIo)KEHHEe MPAMOMN, OrpaHWYMBAOLUEH CXKATYI0 30HY,
C MOMOILBIO NTOCIENOBaTEIbHBIX NPUOJIHKEHHH.



3.74. Pacuet 37IEMEHTOB HPAMOYTOJIBHOTO CEYEHUA C
CUMMETPUYHOH aApMATypOH HAa KOCOC BHELERTPECHHOE
CkaTHE JIOMYCKAaeTCA MPOU3BOOMTDL ¢ IOMOLLBIO I'paipH-
KOB 4epT. 42.

[IpousocTs CeueHHs CUHTAETCA oﬁecnequHon eCIIH
TOYKH C KOOpIOMHATAME My/My HM}:/M}, Ha rpaduke,

a)

Mie/M x

10 ==

038 .

08

07 T

0or—

05

04 1

03| -

0.2

01 T

My /M

1,‘0 - } 1 _1 1 7

09

08

0,7] n

0,0]

0.5}

0.3 |

02

0,1

n

0 01 02 03 04 05 08 67 G8 03 10

M, [My

OTBEYAIOILEM [IapaMeTpy G, HAXONATCA BHYTPH OO-
NIaCTH, OrPaHHYEHHOH KPHBOH, OTBEYAKLIEH MapaMeTpy
%y ¢ » 1 OCAMYU KOOPIOUHAT.
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