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NPEOUCIIOBHE

Mocobue coaepkuT HOMOKEHHUR 110  HAPOCKTHPO-
BaHMIo OGCTONHBIX W Kej1e30DETORHBIX KOHCTPYKLMA
NIPOMLHILIEHHBIX H IPAXIAHCKHX 3/1aHHH B COOPYXKEHUHA
M3 TAXKENLIX M JICrknx Oeronos, BpinonnsemMbix 6e3
NPE/ABAPHTEIIBHOIO HANPAKEHMHA aPMATYPhi.

B Mocobnn npusenennl tpeGosanun CHull 2.03 01-84
K NPOEKTHPOBANNI0 YHOMAHYTHIX GETOHHBIX M OKene-
300€TOHHBIX KOHCTPYKIMI; NONOXKEHNN, HETAIN3UPYI0-
mue 3 TpeboBanna; npubamiennbie cHocobbi pacue-
T4, @ TAKKE JIONOIBHTEIBHBIE PEKOMEHUAIMH, 11E06X0-
JMmMble A upockTuposaiua.  Homepa nymnktos,
T1abnuu ¥ upunoxennia CHull 2.03.01-84 yxaszannt B
cKkoBKax.

B xaxiom pasnene Hocobusa nanbi npumepsi pac-
yera NIEMEHTOB Hanbojiee THIUYHBLIX CHYYAEB, BCTpE-
YAKIAXCH B NPAKTHKE HPOSKTHPOBAHMA .

Marepyannl JUIA  HIPOEKTHPOBAHMA  PEUIKO  BCTpe-
YAUIMXCH HEHANPATACMBIX KOHCTPYKInA (Hanpumep,
JIAHHBIE  JUIH  apMaTypLl, YHPOYHEHHOA BLITHXKOH,
pacYeT IEMEHTOB ¢ apMarTypoRll xnaccos A-1V, A-V u
A-VI, umeiomell yOIoBHBIA HPEUENl TEKYYCCTH, pacueT
MICMEHTOB Ha BBLIHOCIMBOCTL H 1. ) B HacTOHINGE
llocobue ne pronouennt, a upuseuensl B, llocobuu no
"p()CKTM])()BaIlHI() llpC[lli'de'l‘CJlbll() HalIpAKCHHDLIX XKC-
JNe306ETOHHBIX KOHCTPYKIMA H3 THXKENLIX M JIErKHX
Betonos” (M., LIUTH I'ocerpon CCCP, 1986) .

B Hocofun ne npusejtenn 0c0BenHOCT HPOSKTAPO-
BaHMA KOUCTPYKIMH CTaTHYeCKH HEONPCUCIIMMBIX H
cBOPHO-MOHONNTHLIX, ¢ HECTKOR apMarypoit, a Taioke
HEKOTOpLIX cuoopyxeuuit  (Tpy6, cwiocoB u np.),
B YACTHOCIM HE PACCMOTPENbL BONPOCHE, CBHdaBMLIG
OUPENCHEHHEM YCHWIMA B TMX KOHCIPpYKIMAX. 1y
BOMPOCHLI OCBEMIATCH B cooTsercrByoumx Hocobnax
u Pexomenanunx.

Enmmuer  ¢msHdecknx  Beinuun, NpuBeicntnie B
HocoBun, coorsercrsywr lepeuno ey pusn-
YECKHMX BEJIMUMH, HONIOKAINX HPUMEHEHUIO B CTpOnN-
TenscrBe”. Hpy 510M cHilLL BLIPAX@IICH B HBIOTOHAX
(H) wiu B kKkmonsoronax (xH) ;) sneiinvie pasmeput

B MM (B OCHOBHOM Juia ceMelHMAl 2)1eMeHTOB) il
B M (i NEMEHTOB MM MX YUACTKOB) ; Hanpxeun,
COHPOTUBICHNH, MOJIYIHM YUPYIOCTA -~ B MErallacKy-

anx (Mlla); pacupeyenenipie Harpy3Ku M yCHIMA —
s xH/m wm H/mm. Hockomwky | Mila =1 H/mm?,
HpH  MCHONLIOBAHMM B UpUMepax pacdera (GOpMYI,
BXUBoYalomMx vesmuunps 8 Mila (Ranpsxenns, conpo-
TUBJICHAA M T. 1), OCTAIbHBIC BCIMUMHBL [IPUBOJATCA
Tonsko B H u MM (Mm? ).

B raGnuuax HOpMatuBHbIC M PACUSTHLIC COLIPOTHMB-
JIeHUA U MOAYIY YIPYFOCTH MarcpuasioB IIpHBECHEI B
MIla u B Krefem?.

B 1locoBuu ncnonvizosannl 6yxsensbie 0603HaueHUA
u uapexcy K HuM B coorsercrsun ¢ CT CIB 1565--79.
Ocnosubie ByxseHnnie 0603na4EHNA NPUMEHHEMDIX BE-
Jmuun npusejicnnt B npan. 5. flockonbky 1A uHaex-
COB MCHONB3YIOTCA TOJILKOG OyKBbl JIATMHCKOIO anda-
BHT4, COOTBETCTBYIOLIME ITHM HHAEKCAM NOACHAIUINE
CHOBA HPMHATLI HE PYCCKME, a, KaK UPaBWioO, aHIIM-
ckue. B cpasu ¢ 51MM B upui. 5 npuBelenbl TaKXe Bee
MPMMCHEHHLIC MHJICKCLE M COOTBETCTBYIOIME MM pYC-
CKHE [OACHAIONIME ClIoBa.

HNocoGue paspaborano LUHUHnpom3panuil
Foccrpor CCCP (unxencpm b.9. Bacusves, H.K. Hu-
rurun, Al Kopoaskosda; kanp,. texd. vayk JLJI Jle-
motw) n HAWKDL Yoccrpon CCCP (poxropa TexH.
nayK [A‘A. 1 ‘6()3()«:5], .11 I'ywa, A.C. 3aaecos; wan-
mupam Texd.  Hayx  FA. Yucraxos, JLK. Pyaas,
HM Myaun, JLH. 3aiiyes, B.B. @ucaposckui,
H.I" Marxos, HH. Karun, AM. ®puoman, H.A. Kop-
ues, T A. Kysmus) ¢ yuacmem HUIT @XMM u TII

Pnasmocupomcrpoiimatepuanos  (o-p  TexH. Hayk
CHR. Ueuraun; xanppmparn 1exH. HayK .
HAM Hrobcon; wmax. F.3. Epmanox), KTB Mocopr-
crpoimatepuanos  (kamy, rexn. Hayk B.C Dlykuwu;
moxeseput BJL Aiisuncon, .M. Tpaskun, B.H. ®eavy-
man), HUCU Muusysa YCCP (a-p texu. nayx BM. ba-
rewos), 'nipocrpommamia Muncrpoigopmansa CCCP
(mxenepn JLA. Boaxos, M A. Conomosus, T.11. 3a-
nescran) w IIHUMAN xaumua Vocerpon CCCP (kanp,
rexn. mayx H.C. Crponeun: wix. E.M. Cypmanudse) .

Or3bisLr 1
appecam:
127238, Mockea, Jmurposckoe wocce, 46,

HHUUnpomsoanuii;
109389, Mocksa, 2-4 Hucruryrckan, 6, HHHXD.
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1. OBUME PEKOMEHIIALIMHM
OCHOBHBIE MOJIOKERUSA

1.1, Pexomennauuu Hacrosuero IlocoGus pacnpo-
CTpaHmoTCA Ha NPOeKTHPOBaHHe GETOHHKIX M JKere30-
GeTOHHBIX KOHCTPYKUMil, BRINONHAeMBbIX Ge3d npenpa-
PUTENBHOTO HANpsKEHUA apMATYPBI H3 TAXKEIIOro, Men-
KO3epHHCTOro H JIETKOTo GETOHOB H 3KCINTyaTHpye-
MBIX NpH CHCTEMATHYeCKOM noaneﬁg‘mm TeMIepaTyp
He shitte 50 ~C u He Huxke muHyc 70 “C.

MpumeuaHus:l. Pexomenpauun IlocoGusa He pacmpo-
CTpaHMOTCA Ha NPOSKTUPOBaHHe GETOHHBIX M XeMe306eToH-
HbIX KOHCTPYKIMi T'MAPOTEXHHYECKHX COOPYXeHHH, MOCTOB,
TPRHCIOPTHBIX TOHHeNeH, TPYS NOX HACKLULAMH, NOKPBITHA
aBTOMOGHIIBLHEIX OPOT H 83pOAPOMOB.

2. TepmuHb! ,,GeTOHEI TsDKeNble”, ,,6eTOHBI MEKO3EPHHCH
Thie” H ,,6eTOHBI JIerKkHe” NPHMEHAITCE B COOTBETCTBHH ¢
TOCT 25192--82.

Jlerkne GeroHB! MOTYT OBITE IUIOTHOH H HOpHSOBAHHOH
CTPYKTYP, No3roMy B ITocoGHM 714 KpaTKOCTH HCIOMB3YIOTCH
TEpMHHBI ,,JIeTKHH GeTOH” — M o603HaYyeHHA neriHx Hero-
HOB IUIOTHOH CTPYKTYDHI M ,,IOPH30BaHHEIE GeToH” — fng obo-
3HAYEHHH JIETKHX GEeTOHOB NMOPH3OBaHHOR CTPYKTYPRI € MeX-
3¢pHOBLIMM IYCTOTAMH B YIUIOTHeHHOR GeroHHo#t cMecH
cebntie 6 %.

1.2. Bup nerkux ¥ MOPH30BaHHBIX GETOHOB, a TaKXKe
o6nacTb KX IpHMEHEH!s NpHBeNIeHE! B . 1,

1.3. BeToHHBIe H >Kene306eTOHHBIE KOHCTPYKIHH
30aHHA W COOpPYXKEHHMM, MpemHa3HaueHHBIE 1A paGoTh
B YCJIOBHAX arpecCHBHOM Cpelbl U NMOBBINICHHOH BIIAXK-
HOCTH, peKOMeHyeTcs NPOeKTHPOBaTh C Y4eTOM Tpe-
6Gopanuit CHull 2.03.11-85.

1.4 (1.4). dneMeHTBl COOPHBIX KOHCTPYKLMH FOMK-
HbI OTBEYATh YCJIOBHAM MEXaHH3HPOBAHHOTO W3TOTOB-
TIEHWs! Ha CIIEMATH3NPOBAHHbIX NPEANIPHATHAX.

LlenecoobpasHo yxpymHATs 3neMeHTbI CGOPHBIX
KOHCTpYKIMif, HACKOJIBKO 3T0 NO3BOJIAIT TIpy30-
TIO/th€MHOCTb MOHTKHBIX MEXaHH3MOB, YCJIOBHSA H3r0-
TOBJICHHA ¥ TPAHCIOPTHPOBAHHA.

1.5 (1.5). Ina MOHONUTHEIX KOHCTPYKIHil ClIeAyeT
TpejycMaTpHBaTh YHHPHIMPOBaHHbIE Pa3Mephl, IO3BO-
Nifloume NPUMEHATh HHBEHTapHYI0 onanmy6GKy, a Takxke
YKpYIHeHHble NPOCTPAHCTBEHHBIE apMaTypHbie Kap-
Kachl.

1.6 (1.6). B cGopHbIX KOHCTPYKIHMAX OcoBoe BHH-
MaH¥e IOMKHO ObITh O6pailileHO Ha NMpOYHOCTh M HON-
TOBEYHOCTDh COCIHHEHMH.

Konctpykmyu y3moB ¥ coefMHeHHA 3/1eMeHTOB
OOJUKHBI OGecreuMBaTh C NOMOILBI0 PA3NMHYHEIX KOH-
CTPYKTHBHBIX M  TeXHOJNIOTHYECKHMX MEpONpPHATHIA
HafiekHyl0 Nepefiavy YCHIMH, DPOYHOCTh CAMHX Ie-
MEHTOB B 30He CTbIK3, 3 TaiOKe CBA3b NONOIHATENBHO
Y70)KeHHOTO GeTOHa B CTbIKe ¢ GeTOHOM KOHCTPYKIHH.

1.7 (1.7). BeroHHble 3eMeHTBI NPHMEHSAIOTCH

a) MpeuMyIIeCTBEHHO B KOHCTPYKIMAX, paGoTaio-
X Ha CXaTtHe IpH MalbiX SKCUEHTPHCHTETaX
TIPOONIbHOM CHIbI, He NPEBBILAIOIMX 3HAYeHWH, yKa-
3aHHBIX B IL. 3.4;

6) B OTAENBHBIX CNYYasAX B KOHCTPYKIHMAX, paGoTalo-
IIMX Ha CXaTHe C OONBIIMMH 3KCUEHTPUCHTETAMH,
a TaKXke B M3rHGaeMbIXx KOHCTPYKIMAX, KOTNa HX pa3-
pyllleHMe He Ipe[CTaBiiseT HeNOCPENCTBEHHOH omac-
HOCTH IUIA >KM3HM JIlofie H COXpaHHOCTH o6opynoBa-
HUA (3TIEMEHTBI, JieXalye Ha CITIOLIHOM OCHOBaHHH,

uIp.).
4

fipumenanuc. KoHcTpyKEHH pPacCMAFPHBAIOTCA KaK
GeToHHBIE, ECNTW MX NPOYHOCTH B CTAIHH SKCIUTyaTaupH oGec-
RespBaercd paHpM GetoHom.

1.8 (1.8). Pacueryas IMMHAAL TeMHEpaTypa
HAPYXHOPQ BOIAYXA NPHHHMAETCH KaK Cpe[HAA TeM-
nepaTypa BOgAyXa HanOGonee XONOOHOH NATHIHEBKH B
3aBHCHMOCTH OT paiiOHa CTPOHMTENIbCTBA COITIACHO
CHuIl 2.01.01-82. PacueTHble TeXHOJIOTHYECKHE TeM-
REpaTyphl YCTaHaBNHBAIOTCH 3a[jaHMEM Ha MPOEKTHPO-
BAHHe.

Brnaxdocth BO3NYX3 OKpYKalowiedi Cpeibl ompepie-
NINeTEH KAK CPEJHAA OTHOCHTENIBHAA BJIAKHOCTD HapyX-
HOTO BO3/yXa HauGoJiee XKApKOTO MeCAlla B 3aBHCH-
MOCTH QT  pafioHa  CTPOHTENbCTBA  COIJIAcCHO
CHull 2.01.01-82 wmM KaK OTHOCHTENIbHAA BJDKHOCTD
BHYTPeHHErQ BO3AYXa NOMeLUeH:HA OTaIUIHBAEMBIX 3/ia-
Hufll,

1.9. Yucnennnie 3HIUGHHA HPHBENECHHBIX B HacTod-
meM IocoBun pacueTHRIX XApAKTEPHCTMK OeTOHA M
apMaTypbl, TIpefeNbHO NONMYCTHMBIX BEJHIYMH UIHPHHDI
PACKPBITHS TPELHH ¥ [PornGOB TIpUMEHAIOTCA TONBKO
Mp# ApoeKTHpopaHMM. IIf OUEHKH KauecTBa KOH-
CTPYKIHA clieflyeT pyKOBONCTBOBAThCA TPeGOBaHUAMU
EOOTRETCTBYIOLUMX TFOCYAApPCTBEHHBIX CTaHIApTOB ¥
TAXHHNECKHX YCTIOBHH.

OCHOBHBIE PACYETHBIE TPEGOBAHHUA

1.10 (1.10). Betoussie M Xene3oGeTOHHbie KOH-
CTPYKIHMH HODKHpL YORfeTBOPATL TpeGoBanuaM pac-
ygTa MO Hecymed cnocpfHacTE (IpemenbHbIE COCTOA-
HYA TIEPBOA TPYNNB!) M O NMPHTOJHOCTH K HOpPMAib-
HO# 9KchpgyaTamuy  (TpefienbHble COCTOSAHHA BTOpOM
TPYImEL) -

a) Pacuer no npedeabhbiM COCTORHURM NEPEal
2pynnut AoJRKeH QbectieanBaTh KOHCTPY KIMH OT:

XPYNIKOTO, BA3KOTO WIH MHOTO XapakTepa paspy-
menua (pacueT o APOYHOCTH C YUETOM B HeoGXomm-
MBIX Ciydanx Bporua KOHCTPYKUMH mepep, paspywie-
HHEM) ;

NOTepH yCTORMMBOCTH (OPMBI  KOHCTPYKIMH WM
ee NoNOXEeHHA;

YCTANIOCTHOTO p3spyllieHH (pacieT Ha BBHOCHH-
BOCTb KOHCTPYKUMH, HAXORAUIUXCA HOJ BO3MICHCTBHEM
MHOTOKPATHO MOBTOPAIOIICHCH HArpYy3KH — NOIBHX-
HOW KNTH HynbCHpYIoleit) ;

Pa3pylleHns MO, COBMECTHBIM BO3EHCTBHEM CUIIO-
BBIX AKTOPOB H HeHNIArONPUATHLIX BIUSHHUA BHEIHEH
cpenbl (NEepHOOMMECKOTO JJIM JOCTOSHHOTO BO3[EH-
CTBHA arpeccHBHOA cpenbl, ASHCTBHA NOfePeMEHHOTrQ
33MOPRXKHBAHHA H OTTANBAHHA H T. 1) .

6) Pacuer no npedebHblM COCTOSHYURM @TOpOil
2pynnbi BoXeH ofecnedBaTh KOHCTPYKIMK OT:

Ype3MEepHOrQ PACKPHITHA TpeumH (pacHeT mO pac-
KPBITHI0 TPeLHH) ;

YpeIMepHLIX HepeMellieHii — OporufoB, Yriop
nepexoca ¥ NOBOPOTH, Kkonebamuit (pacwer no nedop-
MalmAM) .

Pacuer GeTOHHBIX KOHCTPYKIMH NO TIPeRENbHEIM CQ-
CTOAHHAM BYOROJ T'PYINIBL, & TAKXKe H3 BHIHOCIHBOCTh
MOXKET He NIpOH3IBOIMTBCS.

NMpumeuanus: 1. Pacuer Ha nelicTBHe MHOrOKpaTHQ
NOBTOPAIONIEHCA HATPYIKH, B TOM UHCNE HAa BHIHOCHHBOCTE,
BBINOJIHAETCH B COOTBETCTBHM ¢ peKOMeHaauMAMH ,,ITocobusa



N0 NPOEKTHPOBAHHMIO NpPENBApHTENLHO HANpsKeHHEIK KeEies
305€eTOHHBLIX KOHCTPYKUHH M3 TKenbix M nerxux Oeteton’
M., IUTIT I‘occ'rpo;z CCCP, 1986).

2. PacueTsl Ha ycTOHUMBOCTS HOpMBI WM NOTIOMEHMR KOHS
CTPYKIMH, 8 TAK)KE Ha COBMeCTHOE BO3lleCTBHE CHIIOBHIX haK-
TOPOB M HeONATONPHATHLIX BAMAHMY BHemmMell cpean! BHINON-
HARTCA IO COOTBETCTBYIOILIMM HOPMATHBHBIM NOKYMEHTaM HITH
MocoGusim.

1.11 (1.11).Pacuer no mNpefeNBHBIM COCTOSAHHAM
KOHCTPYKLMH B LEJIOM, a TAK)Ke OTHENBHbIX ee 1eMeH-
TOB MOJDKEH, KaK NpaBWIIO, MPOH3BOIMTLCA IfIA BCeX
CTafMii — M3TOTOBJICHHA, TPAaHCIOPTHPOBAHHMA, BOIBE-
OEHHA M 3KCIUIyaTalMH, TpH 3TOM pacyeTHble CXEMbl
HOJDXHBI OTBEYaTh NPUHATHIM KOHCTPYKTHBHBIM pelté:
HUAM.

1.12 (1.12). 3naueHnsa Harpy3ok M BoaseiicTami,
Kk03hHUIMEHTOB HANIE)KHOCTH NO HArpyske 205 Ko3h:
(HIMEHTOB coueTaHMH, a TaKXe noAp33neNeHue Ha:
rPy30K Ha TIOCTOAHHBIE H BpPeMEHHble [OJDKHB
IIpHHMUMATbCA B COOTBETCIBMM C TpeOOBaHMAMM
CHuwII 2.01.07-85.

3HaueHHUA Harpy3oxk HeoGXOOHMO YMHOXaTb Ha
K03GHIMEHTEI HAZIGKHOCTH 1O Ha3HAYeHWIO, NPHHH-
MaeMble cornacHo ,JIpaBuiam yuela cTemeHH OTBer-
CTBEHHOCTH 3aHMH M COODYXXEHHH NpH NPOCKIHPOBd-
HH KOHCTpYKiit™' , yBepxnentsmM [ocerpoem CCCP.

Harpysiu, yuMThIBaeMble Iipy pacueTe NO nNpefelh:
HbLIM COCTOSIHMAM BTOPOH Ipymmibl (3KCIUTyaTalpoM-
Hble), CriefyeT HpHHMMATH cornacHo mm. 1.15 m 1.17.
Ilpu 3TOM K WIMTENbHBIM HATPY3KaM OTHOCHTCH TakKe
YacTh IOJTHOIO 3HAYeHHA KpATKOBpPeMEHHBIX Harpy-
30K, orosopeHHsix B CHull 2.01.07-85, a BBomuMyw0
B pacueT KPaTKOBPEMCHHYIO Harpy3Ky Clle/iyer NpuHH-
MaTh YMCHBIUCHHOH Ha BENMUMHY, YUTCHHYI0 B JUIM-
TeJIBHOK Harpy3ke (HanprMep, eClH cHeroBas Harpys-
ka gna III paitona cocrasnser s = 1000 H/m?, 10 che-
roBasf IJIMTeNIbHASA Jiarpyaka Oyner pasHa s—0,3 X
X1000 =300 H/mM?, a cHeromaa Kparxonpemeﬂﬂaa
Harpyska — s = 1000 — 300 = 700 H/m?).

KoadduumeHnTsl couetaHmii OTHOCATCA K IOJIHOMY
3HaueHHI0 KPaTKOBPEMEHHbIX HArpy30K.

Ina He 3auMIIEHHBIX OT COJIHEMHOH pajMalMH KOH-
CTpYKUMit, NpeNHa3HaUeHHBIX WA paboTBI B KIMMA-
THYeCKOM noppaiione IVA cornacso CHull 2.01.01-82,
NpH pacdyeTe MOMKHBI YUMTHIBATBCA TeMIepaTypHblie
KITHMATHYeCKKe BO3eHCTBNA.

1.13 (1.13). Ipu pacuete /1eMeHTOB COOPHBIX KOH-
CIpyKImit Ha BO3MIEHCTBHE YCHIMH, BOSHHKAIOLMX MpK
HX NogbeMe, TPAHCIOPTHPOBAHMM M MOMTaXe, Harpys-
Ky OT Beca 3JIeMeHTa ClIeoyeT BBOGHTD ¢ K03 bHlHeH-
TOM HAMHAMHYHOCTH, paBHBIM:

NpH TPaHCHOPTHPOBAHMM . . . . . . . 1,60
»» TIOXBEME H MOHTaXe . ...... 1,40

B a10M cityuae crenyer YWMTHIBaTB Takxe KO3 gu-
IMEHT HajIeXHOCTH 110 HarpysKe.

1.14 (1.15). Ycwmusa B cTaTHYeCKH HEONpeneTuMBIX
Kene3066TOHHBIX KOHCTPYKUMAX OT HArpy30K W BBIHY-
KMEHHbIX IepeMelleHUA  (BCIENCTBHE HM3MEHEHMs
TeMIIepaTypbl, BIAXKHOCTH G€TOHa, CMEIEHHA OIop
H T.I.), @ TaAK)XKe YCWINA B CTaTMYECKH OIpeJeTHMBbIX
KOHCTPYKIMsAX TNpA pacdeTe MX TO pedopmmponan-
HOH CXeMe cieflyeT, KaK IpaBHIO, ONpENenATh C yue-
TOM Heympyrux Aedopmaimii GeToHa M apMaTyphl H
HanuuMsA TPeLuyH.

Jns KOHCTPYKUMH, METOOMKAa pacyeTa KOTOPbIX C

1Om.: Bromnerens CTPOHTEJILHOM TexHMKH, 1981, Ne 7.

y4eTOM Heynpyrux CBOHCTB enesofeToHa He pa3-
pabotana, g TAIOKE [UIA NPOMEXYTOUHBIX CTafmii pac-
4878 ¢ YUeTOM MeylpYTHX CBOMCTB Xene306eToHa yCH-
HHH B CTATHYECKH HeONpeleTMMbIX KOHCTPYKLMAX
JonycKaeTcs OHpefiesiaTs B IPeMNONOKeHHH KX TUHEH-
HOH YRpYyTOCTH.

1.15 (1.16). lluprHa HenmpoOHOIKUTENBHOTO M NpO-
HOJKUTENHOTO PACKPHITHA TPELMH /il IEMEHTOB,
JKCIVTyaTHpYEeMBIX B YCIOBWAX HearpecCHBHOMN cperipl,
He [O/KHA MpEBBILATS BEIHMUMH, NPHBENEHHBIX B
1a6m, 1.

JseMents!, yKasaHHsie B o3. 1a T1abn. 1, MoxHo
fpoektHponars 6e3 NpenBapHTENPHOrO HANPSXEHUS
NUII 11PY CHeiMAILHOM 0GOCHOBAHHH .

Ta6nunal (1,2)

IpenensHo AONyCTHMAR M-
pHHA, MM, PaCKpPHITHA TPELLMH
¥ eriopis paborsl
KOHCIpYRun# HENpOOIDKM- | NMPOHOIDKH-
TENBHOTO dyp, | HOPO @y,
1. OneMeHThl, BOCNPHHHMAIO-
wmMe AaBlieHHe KMAKOCTeR
MITH Ta30B NPH CEYEHHH
8) NMONHOCTHIO PacTHHY- 0,2 0,1
oM
6) uaoTHYHO CKATOM 03 0,2
2. Inemelthl, BOCTPUHHMAO- 0,3 0,2
IUHe AaBJIeHHe Chiliyunx Ten
3. OnemeHTH, 3IKCIIIyaTHpYyeE~ 0,3 0,2
MBle B TpYHTe IIpH NlepeMeH-
HOM ypoBHe¢ TIDYHTOBBIX
BOM
4. Tlpoune nemenTh! 04 0.3

Mpumevauue. Mlon HenpONOKMTENBHBLIM PaCKpHI-
THEM TPEILMH NMOHHMAeTCH MX PACKPhITHE NIPH COBMECTHOM nel-
CTBHM NOCTOSHHBLIX, UTHTEJILHBIX H KPATKOBPEMEHHBIX Harpy-
30K, MOfl NPOXOIDKHTENBHLIM ~— TOJIBKO HOCTOAHHBIX M [UTHTENb-
usix marpysok. Ilpa s1oM Ko3pPHUHEHT HAZESHKHOCTH IO Ha-
TPpY3Ke NPUHEMACTCA PABHBIM OQMHMIS.

1.16 (1.19). dnx xene3o6eToHHbIX caGoapMupo-
BaHHBIX IEMEHTOB, XaPAKTEPHIYIOLMXCA TeM, UT0 HX
Hecywas crnocoOHOCTh MCUepIbIBAETCA ONHOBPEMEHHO
¢ ofpasoBanreM TpewwH B GeTOHe PacTAHYTOH 30HBI,
IIOLafb CeveHHH NMPOMIONIBHOA PAcTAHYTOH APMATYpHI
noiDkHa GpITh yBenHdeHa 10 cpaBHeHuIo ¢ TpebyeMo# u3
pacdera 0 POYHOCTH He MeHee 4eM Ha 15 %.

Taxoe yBemMYeHHE APMUPOBAHUA PeKOMEHIYeTCH
NpPOM3BOIMTH NPH BLINOIHEHUH YCIIOBUA

MCI‘C > Mu 4

rme M., — MOMeHT TpemmMHooGpasoBaHud, Ompere-
nfieMBIit cornacHo 1. 4.2 ¢ 3aMeHoit 3Ha-
ueHHAA Ry, oo, HA 1,2Rp ¢ sers
M,, — MOMEHT, COOTBETCTBYIOIMI HCUePIAHUIO
Hecyuteit cnocoBHOCTH M onpepenaeMblit
cornacio nn. 3.15-3.80; miA BHeueH-
TPEHHO CXKATBIX M PACTAHYTHIX 3NeMeH-
TOB 3HaYeHMA M, ONpenensoTcA OTHO-
CHTENIBHO OCH, NPOXONfLIeH Yepe3 AApPO-
BYI0 TOUKy, HauGoliee y[aneHHy0 OT
PACTAHYTOH 30HBI (CM. 1. 4.2) .

910 TpeGoBaHHE MOXeET He PAaclpOCTpPaHATBCA Ha
37IEMEHTBI, JIeXKallMe Ha CIUIOLHOM OCHOBAHHH.

1.17 (1.20). ITporu6s1 3neMeHTOB >ene306eTOHHBIX
KOHCTpYKIMt HE JOJDKHBI NpeBBIUATs NpEHenbHO 0-
MyCTMMBIX 3HayeHHWi, YCTaHaBJIMBAaeMBIX C YUeTOM Clie-
Oyoumx TpebopaHuii:



2) TexHONMOTHYeCKUX (YCIOBH HOPMANBHON paBGoThI
KPaHOB, TeXHOJIOTHYECKNX YCTAHOBOK, MAllikH M T. I1.)

6) KOHCTPYKTHBHBIX (BITMSHHE COCCOHMX IIIEMEH-
TOB, OrpaHUYMBaOMWMX fedopMaiyn; HeOGXOMMOCTE
BBIJIEPXXUBAHUSA 3a[AHHBIX YKNOHOB U T. IL.) ;

B) acTeTHyecKuX (BUeUaTiieHMe IIO[ieH O IIPUrOp-
HOCTH KOHCTPYKIHH).

3HaueHUA MpedebHO JONYCTUMBIX HPOrHGOB MpH-

BefieHbI B TaG. 2. TaGnuua 2 (4)

DnieMeNTHI KOHCTpPY KIHit [Ipenensuo gony-
CTHMBIC Nporubhl
1. MonkpanHoBbic 6anKH APK KpaHax: !
PYUHBIX —_
500
3MeKTPHYECKMX —_—
600
2. TlepexpLITHA C NNOCKHM MOTONKOM M 3Jie-
MEHTBI MNOKpHITHA (KpoMe YKa3aHHBIX
B N03. 4) NpM nNponeTax, M: !
1<6 _—
200
6<I <175 3cem
1>15 l—
250
3. MNepexpbiTa ¢ peGPUCTBIM MOTONKOM
W 3MeMEHTRI JICCTHMIL NP NpolleTax, M : 1
I< 5 —
200
5<1I<10 2,5cm
1
1>10 —_—
400
4. JneMeHTH MOKPBITHH  CelLCKOXO3sH-
CTBEHHBIX 30aHHK IIPOM3BONCTBEHHOIO
Ha3HaYeHHA MpH MPOTIeTax, M: 1
I< 6 _
150
6<I<10 4 cm
1
1>10 —
250
5. Hasecubie creHoBhie naHerm (Npm pac-
4yeTe ¥3 IUIOCKOCTH) NpH MNpoOJeTax, M: 1
1<6 —_—
200
6<1<75 3cMm
{
1>1,5 —_—
250

O60o3nauenue, npunaroe & 1a6a. 2: | — mporner 6anox wim
IIAT; [U1A KOHCONeH NPHHWMAaeTCs 3HaueHMe /, paBHOE YOBOEH-
HOMY BBI/TETY KOHCOJH.

Pacuer no pedopmanuaM OOMxeH IPOM3BOOMTBCA
TIpY OTpaHHUYeHUM: TeXHOIOTHYECKUMH WIIM KOHCTPYK-
THBHbIMH TpeGOBaHMAMM—HA JICHCTBHE ITOCTOSHHBIX,
WIMTENbHBIX M KPAaTKOBPEMEHHBIX HArpy3oK; 3CTETH-
YeCKUMH TpeGOBaHMAMHU — Ha [leHCTBME MOCTOSHHBIX U
ITHTeNbHBIX Harpy3oK. IIpu sTom npuHuMaerca yy=1,0.

{Ipn peficTBHUM NOCTOAHHBIX, [UTMTENBHBIX U KpPaTKO-
BPEMEHHbBIX Harpy30K Nporu6 Ganok Wi IUTHT BO BCeX
clyyasx He pOO/KeH npeBbnuars 1/150 mponera u
1/75 BBINETa KOHCONH.

3HaueHHA NpefeNbHO AOMYCTHMBIX MPOTHGOB MOryT

6bITh YBEMYEHBI HA BBICOTY CTPOMTENBHOTO NOObema,
€CIA 3TO He OrpaHMUHMBACTCA TEXHOJIOTMUCCKHMM WITH
KOHCTPYKTUBHBIMH TpeGOBaHMAMM.

Ecnu B mwxenexalieM NOMEMIEHMH C TNAJKHM
HOTONIKOM MMEIOTCA PACIONOXKeHHbIE FONepeK MpoeTa
ameMenTa ! nocTosHHbIE Neperopolikid (He ABNAIOLMECH
ONOpaMH) ¢ pacCTOSTHHEM MEXly HHMH Ip, To nporu6
31IEMeHTA B MpeJenaX PacCTOsHUsA [, (OTCUMTbIBaeMbIi
OT ITMHUM, COe[MHsIOLIEH BepXHHEe TOYKH OCel nepero-
ponok) Moxer 6biTh pomyweH o 1/200 1, npu stom
TIpefernbHbIi IPOTHG BCEro 3neMeHTa JONXeH GhITh He
6onee 1/500 1.

1.18 (1.20). Jlns He CBA3aHHBIX C COCETHMMH 3r1e-
MEHTAMH KOHCTPYKUMHK IUIMT MepeKphITHR, JIECTHHY-
HbIX Mapilleil, TUIOIAIOK U T. I IOJDKHA [IPOU3IBOMTS-
CH JONOIIHATENBHAA NpOBepka Mo 3bIGKOCTH: NobaBou-
HbIH TIPOrHG OT KPATKOBPEMeHHO NleiCTBYIOLIEH cocpe-
JotoueHHol Harpy3ku 1000 H npu nauGonee Heppirof-
HOM cxeMe ee MpHIIOXKeHHA OOJDkeH ObITh He Gonee
0,7 Mmm.

1.19 (1.22). Paccrosmnst MexIy TeMIlepaTy pHO-yca-
JIOYABIMM 1IIBaMH, KaK IIPaBHIIO, JOJDKHBI YCTaHABIH-
BaThcA pacuetoM. Pacyer momyckaeTca He HPOH3BOIMTD,
eCli TIpH pacueTHOW TeMIepaType HapyXHOTO BO3MIyxa
mutiyc 40 °C u BBIllle paccTosHUe MeXIy TeMIeparyp-
HO-yCa[IOYHBIMK IIBAMH HE NpeBLIIACT 3HAYCHHH, NpH-
BeJIeHAbIX B Ta0n. 3. JInsA kapkacHeIX 3[aHHMiA H coOpy-
XeHHH 6e3 MOCTOBLIX OMOPHBIX KPaHOB IPH HATHYHH
B pacCMATpMBaEMOM HampasieHuM cBm3eil (omadparm
KECTKOCTH) 3HaYeHHWA, YKa3aHHble B Tabn. 3, gonycka-
eTCA YMHOXaTh Ha KO3 PHUMEHT, paBHBIA:

8 =5,,815,

HO HE MEHEe eUHHIIDbI,
rae 8 ,, — ko3 HUMEHT, TIPHHHMACMBIN

= 50:107% OTalUIHBaEeMBIX 372
at = {oSAr, ve MBI 3
60
|ae,|
MBIX 37aHMii M coopyxeHui (3mecy At ,
At, — pacueTHble H3MEHEHHS TEMIIEPATy pbl,
°C, ompemensemble B COOTBETCTBHH CO
CHull 2.01.07-85, € — OTHOCHTENbBHOE YI-
NMHEHWe TOPH3OHTAIBHBIX 3NIEMEHTOB OT
BepTHKaNbHBIX Harpy3ok. [lomyckaercs
[pMHUMaTL Ui Kelne306eTOHHBIX  3je-

paBHBIM

HUlt M 8, = — [O71f HeOTaIUIHBae-

MeHTOB € = 1-10"%, @A  cranbHeIX
e=3-10"%);
5 i/h
1 = —5 (3mecy ! — OyMHa KOJOHHBI MEXIY

TOYKaMM 3aKpeIDIeHHA, I — BBICOTA ceve-
HMA KOJIOHHBI B pacCMaTpHBaeMOM HalpaB-
TIeHUH) ;

8,=04+ ¢,,,/100 < 1 (3mech ¢,y — BRAK-
HOCTb HapyXHOT'O BO3myxa, %, B HauGonee
JKApKHA MecAll rofd, IpHHUMaeMas B COOT-
sercreun co CHull 2.01.01-82).

IIpu yuere koddduuneHra & pacCTOAHHA MeXIY
TEMIEPaTypHO-yCaNOUHbIMK IIBaMH JODKHBI OBITH He
Oonee 150 M mns oTalumMBaeMBIX 30aHMA M3 CGOPHBIX
KOHCTpyKumA, 90 M — I8 OTAIUTMBaeMbIX 3HaHUIl U3
¢GOpPHO-MOHONTUTHBIX H MOHOJIMTHBIX KOHCTPYKIIMIA;
717 HEOTAIUIMBAaeMBIX 3[AHHH M COOPYXKEHMH yKa3aH-
HbIe 3HAYEHNA clemyeT yMeHpiuath Ha 20 %.



Tabnuma 3
Han6onsuime pacCcTosHus, M,
MeXly TeMIlepaTypHO-yCaloy-
HBIMH UIBaMH, NonycKaeMble
6e3 pacueTa, NS KOHCTPYKIHiA,
KoHncrpykuun . Haxoaanpxcs
BHYTPH | BHYTPH |Ha OTKpHI-
OTaIUIH~ | HeOTaIIu-| TOM BO3-
BaeMbIX BaeMbIX nyxe
3faHMi | a3paHuR
HIH
B IpyHTe
1. BeToHHEIe:
a) cGopHrie 40 35 30
6) MOMOJNMTHbIE:
NpU KOHCTPY KTHBHOM 30 25 20
apMHPOBAHUH
6e3 KOHCTPYKTHBHOTO 20 15 10
APMHPOBAHUS
2. XenesoGeToHHbIe:
a) cGopHO-KapKacHble:
OHOSTAXKHERIE 72 60 48
MHOTO3TaXHEIE 60 50 40
6) cGopHO-MOHOMMTHRIE
H MOHOJIMTHBIC
KapKacHble 50 40 30
CIIOILHbIE 40 30 25
Hpumeuarue. JIng xene306eTOHHBIX KAPKACHRIX 3a-

Huit (RO3. 2) 3HAYEHHA PACCTOSHHA MEXZY TeMIepaTypHO-
YCafOUHbIMHK IUBAMM ONpeeNeHnl NIPH OTCYTCTBHM CBA3eH HIM
TIPH PACHOJIONKEHHH CBSA3eit B CepefHHE TEMIIEPATYpHOTO 6II0Ka.

1.20. IIpu pacuete NepeKphITHA IO BCEM IIPELENb-
HBIM COCTOSIHMAM BeC NEPETrOPOAOK, PacHONOXeHHbIX
BOOJIb NpOJieTa IUTHT, YMHTBIBaeTCA cienymoummum obpa-
30M:

a) Harpy3ka OT Beca TITyXOH XeCTKOH MeperopogKu
(HanpuMep, xenezobeTonHol cGOpHOMH, BhINONHAEMOIH
H3 COPH30OHTANBHBIX 3JIEMEHTOB, XKee300eTOHHON WIH
GeTOHHON MOHOJIMTHOM, KaMEHHOM M T. I.) HpUKJIaibl-
BaeICsl COCPENOTOUEHHO Ha paccTosHuy 1/12 rymHe! He-
PeropoikH OoT €€ Kpaes;

6) NpH HAIMIMH B JKECTKOH IIEPEropofike OJHOTO
Mpoema, LeJIMKOM pAcIiONOKEeHHOTO B NpENeIiax OnHOM
IOJIOBHHBI NIEPETOPOIKH, Harpy3Ka OT B€Ca MEHBIIETo
npocTeHKa (BKJIIOYaA BeC MOJIOBHHBI HAIIpPOEeMHOH
YaCTH NeperopofkH) MPHKIaAbIBAETCA COCPENOTOYEHHO
Ha paccTOAHMHM 1/3 HIMPHHBI 3TOTO MPOCTEHKA OT Kpas
NeperopoKH, a Harpy3xKa OT Beca OCTaIbHOH 4acTH
NleperoporKu — Ha paccToanmM 1/12 [THHbI 3TOH YacTH
NIeperopofiKi OT KpaeB NpoeMa H NeperopoiKH; INpH
HMHOM PAacroNOXXeHUH MpoeMa Harpy3Ka IpUKITagbIBaeT-
CA Ha pacCTOsHMHM 1/18 pniMHBI COOTBETCIBYIOLIMX
YacTei NeperopoNIKM OT UX Kpaes;

B) NpH HaIMYMK B KECTKOMH Neperopozike ABYX Ipoe-
MoB H Oosiee Harpyska OT Beca HeperopoAKH MpHKIIa-
OBIBAETCA COCPENOTOYEHHO IO LEHTpaM yYacTKOB, OIH-
PAIOIMXCA Ha ePEKPBITHE;

r) mis mpounx neperopofok 60 % HMX Beca NpHHU-
Maercsi pacTpefeNeHHBIM IO [TMHe Meperoponku (Ha
yyacTKax Mexagy npoemamu), a 40% — B BuIe co-
CpeOTOYEHHBIX CHJI, NIPHIOXEHHbIX B COOTBETCIBHHM C
MOMIYHKTAMH ,,a"" — »B”.

1.21. PacnipeneneHue MeCTHOH HarpysKu Mexy 3ie-
MEHTAMH COOPHBIX NEPEKPHITHH, BBINOJIHAEMBIX M3
MHOTOIYCTOTHBIX WIH CIDIOIIHBIX IDINT, NpH YCJIOBHH

O6ecleueHHsT K3YeCTBEHHOH 3aJIMBKH IIBOB MeXy
TUTATaMH NIPOH3BOUTCSA C YUETOM PeKOMEH 1A :

a) MpM pacyeTe IO BCEM MNpeHENbHLIM COCTOSHMSAM
TIpHHMMaeTCA ClIeAylolee pacnpefielieHie Harpy3Ku OT
Beca MNeperopofioK, pacHONOXEHHbIX BHOJNb IIpOJIETa
PaBHBIX IO LIMPHHE IDTHT:

€CIIM MeperoponKka paclojioXeHa B Mpeenax ofHoH
IDIMTHI, Ha 3Ty IUIATY nepenaerca 50 % Beca Neperopon-
KH, a3 o 25 % ee Beca IiepefaeTcA Ha [iBé CMEXHbIE
TUTHTHI;

eclIH TleperopoaKa ONMpaeTcA Ha [iBe COCeNHMe IUTH-
T8I, BeC HepEropofKu paclpefe/fnercs OPOBHY MEXIY
HUMH;

6) Npu pacueTe fO NMpeleTbHbIM COCTOAHUAM BTOpO#
TpyNNbl MeCTHbIe COCpeOoTOueHHble Harpy3KH, paclo-
JIOXEHHBIe B Mpefesiax cpeHed TpeTH IponeTa INIMTHI,
pacnpenenAOTCA Ha ILIMPHHY, He IPEBBIUAIOILYIO
IVIMHBI [POJIeTa; NpH pacyeTe MO NPOYHOCTH TaKOe pac-
TipefiefieHHe COCPEIOTOUYeHHbIX HAarpy30K MOXeT GhITh
OONYIIEHO NUIUbL NpH YCJIOBHM COEAMHEHHST CMEXHBIX
INUT NO /UTHHe LINOHKaMH, NPOBEPAEMBIMH PacyeToM
{eMm. o 3.115).

Mpumeuanue. Ecrm nepexpbiTHe 06pa3soBaHO ABYMA
IIMTaMH, ONEpTHIMH IO TpeM CTOPOH&M, NpH PAClONIOXeHHH
HeperopofAKH B NpejienaX ONHOH NITMTHI Ha 9TY IUTUTY nepenaeT-
¢ 75 % Beca NeperOpofiKH; B 3TOM CJIyyae Harpy3xa OT Beca
Neperopofiki Ha NepexpbiTHe HepedaeTcs, cornacko m. 1.20,
TpY PACHOJIOKEHUH Neperopofikd KAaK BHOJL, TAK H MONlepeK

TUTHTHI.
2. MATEPHAIIB 71 BETOHHBIX
U XEJIE30BETOHHBIX KOHCTPYKLIMH

BETOH

2.1 (2.3). Ins GeToHHBIX U XeNe30GeTOHHBIX KOH-
CTPYKIMH CllemyeT MpeXycMaTpHBaTh OeTOHBI CIefylo-
IMX KJIACCOB H MAapOK:

a) KAacco8 no NPOYHOCTU KA CXaTue:

TsXesbit 6eTon — B3,5; BS; B7,5; B10; B12,5;
B15; B20; B25; B30; B35;
B40; B45; B50; BSS; B60;
MEJTKO3epHUCTRIH GETOH rpymm:
A — eCTeCTBEHHOro TBEpHAEHHA WJIH MOJBepr-
HYTbIi TeIUIOBOH oOpaGorke mpu ar-
MOChEepHOM [aBJICHUM Ha Ilecke ¢ MO-
myneM KpymHoctd cBeie 2,0 — B3,5;
B5; B7,5; B10; Bl12,5; Bl15; B20;
B25; B30; B35; B40;
B — 10 e, ¢ momynem kpymHocth 2,0 M
menee — B3,5; B5; B7,5; B10; B12,5;
B15; B20; B25; B30;
B — nomeeprHyTeIf aBTOKJIaBHOH 06pabot-
ke — B15; B20; B25; B30; B35; B40;
B45; B50; BS5; B60;
nerkuii GeTOH IPH MapKax No CpefiHeR MNOTHOCTH:
D800, D900 — B2,5; B3,5; B5; B7,5%;
D1000,D1100 — B2,5; B3,5; BS; B7,5; B10;
B12,5%;
B2,5; B3,5; BS; B7,5; B10;
B12,5; B15*;
D1400,D1500 — B3,5; BS; B7,5; B10;
B12,5; Bl15; B20*; B25*;
B30*;
B5; B7,5; BIO;
B15; B20; B25%;
B35¥%,
— B10; BI12,5; BIl5; B20;
B25*; B30*; B35*; B40*;

7

D1200, D1300

B12,5;
B30*;

D1600, D1700

D1800, D1900



D2000 — B20; B25; B30; B35%;
B40 * ;
NOpu30BaHHEIHK GETOH NMpY MAPKEX 1O cpemHeRt
IUTOTHOCTH

D800, D900, D1000, — B2,5; B3,5; BS; B7,5;
D1100, D1200,D1300
D1400 — B3,5; BS; B7.5;
6) Mapox no Mopo30CTOUKOCTU:
—F50; F75;F100; F150;
F200; F300; F400; F500;

TAXEITbIA H
MeEJIKO3epHHC-
Thill GETOHBI
nerxuit Geton -~ F25; F33; F50; F75;
F100; F150; F200; F300;

F400; F500;
nopusosad- - F15; F25; F35;F50;
Hb1i GeTOH F75; F100;

B) Mapok no eodonenporuyaemoctu— W2; W4;
W6; W8; W10, W12;

T) MapoK no cpedneil n1OTHOCTU.!

nerkuit 6eton — D800; D900; D1000; D1100;
D1200; D1300; D1400; D1500;
D1600; D1700; D1800;
D1900; D2000;
D800; D900; D1000; D1100;

NOpH30BaH-
D1200; D1300; D1400.

Hblli GeToH

* NanHbilt KnAce nerxoro GeroHa Ha MPHPOMHKLIX 3ANOJIHH-

TeNdAX, UDIAKOBOH IeM3e M aIJIONOPHTE MOXET NPAMEHATHCA
NHUD MPH COTIaCOBAHMUH C 3aBOXOM-H3IrOTOBUTE/IEM,

Mpumevanua: 1l JIna KoOHCTpyKimit, NpOYHOCTH Ha

PACTAXKeHHe KOTOPHX MMeeT IJIaBeHCTBYIOlee 3HayeHHe, yCTa-
HABJIMBAJOTCH KJacchl GETOHA MO NMPOYHOCTH Ha OCeBOE PacTd-
xerme B, cornaco CHaull 2.03.01-84.

2. Tepmuunt  ,,knacc  GeToHa” #  ,Mapka GeroHa™

cm. I'OCT 25192-82.

3. U3 nopusomanHoro GeroHa mo uacrosuremy I[locoburo

MOTYT IPOSKTHPOBATECA TOJNBKO BHENEHTPEHHO CkaThie GeroH-
HBIe U 5eJIe300eTORHBIE 3NEMEHTB.

2.2(2.4). Bospact GeToHa, OTBEUAIOLMH ero Kaaccy

N0 NMPOUYHOCTH Ha CkaTHe, Ha3HauaeTCsl TPH NPOEKTHPO-
BAHMH MCXOOA M3 BO3MOXHBIX Dpe€aJbHbIX CPOKOB
3arpyxeHus KOHCTPYKIMH MPOEKTHHIMH Harpy3KaMH,
crocoba BO3BeHEHMA, YCIOBHi TBepleHUs OeToHa.

Ilpu oTcyTcTBMM 3THX DaHHBIX K/1acc G€ToHa yCTaHaB-
JIMBaeTCA B Bo3pacTe 28 CcyT.

3HaueHne OTNMYCKHOM NpouHocTH GeTOHa B JIeMeH-
TaX COOpHBIX KOHCTPYKIMH CiiefyeT Ha3HAauaTh B COOT-
BercTBuy ¢ FOCT 13015.0—83 u craHpapTaMu Ha KOH-
CTPYKIMY KOHKPETHBIX BHIIOB.

2.3 (2.5). Ina xene306eTOHHBIX KOHCTPYKIWil He
DOy CKaeTCA MPHMEHATh:

TAXEJIBIH M MEJIKO3epHUCThI OeTOHbI Kilacca MO
MPOYHOCTH Ha Cxkatue HiHKe B7,5;

ONf OJHOCNOWHBIX KOHCTPYKIMH — nerkuii GeTtoH
K1acca IO NPOYHOCTH Ha cxkarue B2,S.

PexoMeHyeTcs nMpUHUMaTh Kilacc GeToHa IO mpou-
HOCTH Ha CXaTHe:

s Kele300eTOHHBIX C)KaTbIX CTEPXKHEBBIX 3Je-
MEHTOB — He Huxe B15;

1 CHIBHOHArpYy>XKeHHbIX )Kele306eTOHHBIX CKAaThIX
CTEPXHEBBIX IIEMEHTOB (HaNMpHUMEp, IVIA KOJIOHH,
BOCHPHHUMAIOIIMX 3HAUMTENbHbIE KPaHOBbIe HArpy3KH,
U VIS KOJIOHH HIDKHHX 3TaXeidl MHOTrO3TaXHbIX 37a-
Huil) — He Huxe B25;

V1A TOHKOCTEHHBIX JK€J1e3006TOHHBIX KOHCTPYKIMH,
a TaKKe WA CTeH 3[aHHH M COOPY KEHHI, BO3BOIUMBIX
B CKONB3flIeH H NepectaBHoM onanybkax, — He HivKe
B1S.

Insa GEeTOHHBIX CXKaTBIX 3MeMEHTOB He PeKOMeH-
myeTcs puMeHATh GeTOH Kiacca Boiie B30.

2.4 (2.8). Ina 3aMOHONMYMBAHUA CTHIKOB 3JIeMEH-
TOB COOPHBIX XKeNe30GETOHHBIX KOHCTPYKIMHA KJ1ace
GeToua ciefyeT yCTaHAB/MBATh B 3aBHCHMOCTH OT yCJIO-
BHii paGoTbl coeqMHAEMBIX JIEMEHTOB, HO HPHHHUMATh
He Hixe B7,5.

2.5 (2.9)-Mapku GeroHa IO MOPO3OCTOHKOCTH M
BOIOHENPOHMIIAEMOCTH GETOHHBIX H XKee306eTOHHbIX
KOHCTPYKIUMHA B 33BHCHMOCTH OT PEXHMA HX 3KCIDIya-
TAlMM W 3HaYeHWil pacyeTHBIX 3HMHHX TeMIEpaTyp Ha-
PYXKHOTO BO3yxXa B paiioHé CTPOHTENbCTBA HOIDKHBI
NPUHUMATBCH

W1 KOHCTPYKIMil 3MaHMit U cOOpy>KeHH#t (Kpome
HapyXXHbIX CTeH OTAIUIMBAEMBIX 3MAHWA) — HE HUKe
yKa3aHHBIX B Tabj1. 4;

VI HapyXXHbIX CTEH OTAalUIMBAEMBIX 3[aHMA — He
HIDKE YKa3aHHbIX B Ta6. 5.

TaG6nuna 4 (9)

YcnoBua paGoThl KOHCTPYKUMH Mapka GeToHa, He HHXe
10 MOPO30CTORKOCTH 1o BOZOHENPOHRLIAEMOCTH
XapaKTepUCTHKA PeXHUMa pacuerHad 3MMHSS TemiepaTypa IUIA KOHCTPYKUMH# (KpOMe Hapy'KHBIX CTeH
Hapy>xHoro Bo3nyxa, C OTalUTMBacMbIX 3MaHMI) 3MaHuM K Coopy»KeHHuM Kiacca
M0 CTeNeHn OTBETCTBEHHOCTH
| 1I I I 11 I
1. IonepemeHHOEe 3aMOpRXHBaHHE H

OTTaUBaHue:

a) B BOMOHACHILIEHHOM COCTOSHHH Huxe munyc 40 F300 | F200 F150 w6 w4 w2
(Hanpumep, KOHCTPYKIIMH, Dac- Huxe munyc 20 F200 | F150 F100 w4 w2 He sop-
NOJIOXeHHbIe B  CE30HHOCTTaH- 1o MuHYC 40 BKITION. MHpyeTcR
BalOLlieM Clloe IpyHTa B paitoHax Huxe munyc § F150 | F100 F75 w2 He HopMmupyeTcs
BeUHOH Mep3NoThI) oo MuHyc 20 BKIIOY.

Munyc 5 u BbiLte F100 | F7§ F50 He HopMmupyeTca

6) B ycnoBHAX 3MK30QHYECKOrO BO- Huxe munyc 40 F200 | F150 F100 w4 w2 He HOp-
OOHackIlleHUst (Hanpumep, HaJ- MHpyeTCcs
3eMHble KOHCTPYKUHMH, MOCTOSH- Huxe munyc 20 F100 F75 F50 w2 He Hopmupyercs
HO nopaBepraoumecs aTMmochep- o muHyc 40 BKITIOH.

HBIM BO3AeHCTBUAM) Huske MHHYC 5 F75 F50 F35* He Hopmupyerca
1o MyHyc 20 BKITIOY.
MuHyc 5 u Bl F50 F35* F25% To xe




IIpodonxcenue raba. 4(9)

Ycnosus paGoTsl KOHCTpYKIHH

Mapxa Gerona, He HHXKe

XapaKTepHCTHKA PeXHMa

pacyeTHad IUMHASA TemMnepaTypa
Hapy»XHOTo BO3yXa, - C

o MOPO30CTORKOCTH

0 BOAOHENPOHHIIZCMOCTH

NS KOHCTPYKIME (Kpome Hapy>XHBIX CTeH
OTaIUTMBacMBIX 3[aHKH) 3MaHMit ¥ COOpYKEHHUI Kacca
MO CTeneHH OTBETCTBEHHOCTH

I II 111 I 11 I

B) B YCNOBHAX BO3OYUIHO-BJIQXHO- Huxe muuyc 40 F150 | F100 F75 W4 W2 | HeHop-
CTHOTO COCTORHHA NpH OTCYT- MHpYyeTcH
CTBHH 3MH30QHYECKOr0 BOMAO- Huxe muRyc 20 F75 F50 F35* He Hopmupyetca
HachIlleHUA  (HanpHMep, XOH- o munyc 40 BKITIOU.

CTPYKUHMM, MNOCTOSHHO I[OOBEp- Huxe Munyc § F50 F35* F25* To xe
raloumecs BO3NESHCTBHI OKpY- #o MuHyc 20 BKIOY.
Xalollero BO3nyxa, HO 3alMIIeH- Munyc § 1 Bele F3§* F25% F15** ’
Hble OT BO3HeHCTBHA aTMocdep-
HBIX 0CagKOB)

2. Bo3amoxHoe 3MH3caMYecKoe BO3AeH-

cTBHE TeMnepaTyphl Huxe 0 ° C:

4) B BOXOHACHIILIEHHOM COCTOSIHHH Hike MuHyc 40 F150 F100 F75 »
(HanpuMep, KOHCTpYKUHMH, Ha- Huxe muryc 20 F75 F50 F35 »
XofsdilMecss B TpyHTe WIH MOX no muHyc 40 Bxmou.
pojoit) Huxe munyc 5 F50 F35* F25* »

#o MuHyc 20 BKITION.
MuHyc 5 1 philte F35* F25* He Hop- »
MHpYeTCS
6) B ycnoBuAX BO3QYyLIHO-BIAXHO- Hixe munyc 40 F75 F50 F35* »»
CTHOrO COCTOSHMA (HampuMep, Huxe muryc 20 F50 F35* F25* »
BHYTpeHHHE KOHCTPYKLUMH OTall- oo MuHyc 40 BKmou.
JIMBAaeMBIX 3[aHHA B NEPHOABI Hmxe munyc § F35* F25* F15%* »
CTPOMTEJILCTBA H MOHRTAXa) no muryc 20 BKmou.
MuHyc § ¥ BbILlIe F25* F15**| He Hop- »
MHpyercs

* Iing TAXENOro H MeJIKO3epPHHCTOTr0 GeTOHOB MapKM N0 MOPO30CTORKOCTH He HOPMHPYKOTCH.
** JInst TAXKERAOT0, METKO3EPHHCTOrO H JIErKoro 6eTOHOB MapKH 110 MOPO30CTORKOCTH He HOPMAPYIOTCSL.
Mpumeuauua: 1. Mapku GeToHa O MOPO3IOCTOUKOCTH U BOROHEMPOHHLUACMOCTH [UIL KOHCTPYKIMit Coopykenutt BomocHaGe-
HHA 1 KaHalH3aUMH, a Takxke A4 cBalt H cBait-0Gonodex Cnemyer Ha3HayaTh COTNIaCHO TPeGOBaHHAM COOTBETCTBYIOLMX HOPMATUBHBIX
HOKYMeHTOB.
2. PacyeTHEle 34 MHHe TeMIlepaTyphl HAPYKHOTO BO3MyXa HIPHHHMAIOTCA COTTIACHO yKa3aHuAM n. 1.8.

TaGnuma 5 (10)

YcnoBusa paboThl KOHCTpYKIpait

MunumansHag Mapka GeroHa IO MOPO30CTORKOCTH
HapY>KHBIX CTeH OTAIUIMBaeMbIX 3xamuit u3 GeToHOB

OTHOCHTEIIbHASA BII&XHOCTh pacueTHas 3UMHAS TeMNepaTypa  JIeTKOro, MOPH3OBAHHOTO | TAXEIIOTO, MENIKOIEPHHCTOTO
BHYTpeHHEro BO3ayxa Hapy)XHOro Bo3ayxa,  C
MOMELLEHUS Pz, %o I8 3paHM#t KITacca 1o CTeneHH OTBETCTBEHHOCTH
I 11 11 1 11 HI
1. Pt > 15 Huxe munyc 40 F100 F75 F50 F200 F150 F100
Huxe munyc 20 F75 F50 F35 F100 F75 F50
oo MuHyc 40 BKITION,
Huoxe mMunyc § F50 F35 F25 F75 F50 He Hop-
0 MHHYC 20 BKIBOY, MHpY eTCs
Munyc 5 u Bhllle F3$ F25 F15* F50 He HopMupyeTCa
2. 60< <75 Huxe munyc 40 F75 F50 F35 F100 F75 F50
Huxe munyc 20 F50 F3$ F25 F50 He HOpMupyeTcs
o MuHYC 40 BKIOY.
Huxe MuHyc 5 F35 F25 F15* He HopMupyeTCca
o MuHyc 20 BKOY.
Munyc S u Bblle F25 F15* He HopMHEpYyeTcs
3. Pint <60 Huxe munyc 40 F50 F35 F25 F75 F50 | Henop-
MHpYeTCH
Huxe munyc 20 F3$§ F2§ F1s* He BopMupyercs
o MEHyc 40 BKTIOY.
Huxe Munye 5 F25 F15* He HopMupyeTca
o MuHyc 20 BKIOY.
MuRyc S u Bbilie F15* He HopMupyercsa

* IIna nerkux GeToHOB MApKH MO MOPO30CTORKOCTH He HOPMHUPYIOTCS.




Hpodoancenue taba. 5 (10)

Mpumeuanns: 1 [pH HAIMIHY NAPO- U THIAPOHIONAUHN KOHCTPY KIAH U3 TAXKENBIX, MENKOIEPHUCTEIX U NeTkuX GeToHoB
HX MapKy 1o Mopo30CTOHRKOCTH, YKa3aHHbie B HacToA el TaGrulte, CHINKAIOTCS Ha ONIHY CTYMCHD.
2. PacueTHast 3WMASAS TEMIEPaTypa HApYXKHOTO ROy Xa MPUHUMAETCS COITIACHO yKa3aHusaMm n. 1.8.

2.6 (2-10). lnsa 3aMOHOITHUNBAHKSA CTHIKOB 3JIeMeH-
TOB cOOpHBIX KOHCTIPYKIMH, KOTOpble B IIpolecce
3KCIUlyaTalMi HJIM MOHTaXK4 MOTYT IO[IBEpraThCs BO3-
ZIeHCTBHIO OTPHIATENBHBIX TEMIEPATYp HAPY)KHOTO BO3-
Hyxa, criemyeT NPHMEHATh GETOHBI MPOEKTHBIX MApOK
N0 MOPO30OCTOHKOCTH M BOJOHETIPOHUIAEMOCTH He HH-
e MPUHATBHIX ISl CTBIKYEMBIX 3JIEMEHTOB.

2.7. lins nerknx GeTOHOB MapKH MO CpefiHei MIOT-
HOCTH HA3HAYalOTCHA B COOTBETCTBHH ¢ TaGII. 6.

HopMaTuBHbIe H pacieTHbIE XapaKTepHCTHKH GeToHa

2.8 (2.11). HopMaTHBHBIMH CONpPOTHBJICHHUSAIMHA Ge-
TOHA ABIAITCA CONPOTHBIIEHHE OCEBOMY COKATHIO
npu3M (NIPU3MEHHAA NPOYHOCTB) Ry, W CONPOTHBIE-
Hy{e OCeBOMY pacTskeHuio R, ., .

Hopmatuhele conpotuBnieHns GetoHa Rp, # Rpip
B 3aBUCHMOCTH OT KJ1acca GeToHa B pansi B Ta6n. 7.

2.9 (2.11, 2.13). PacueTHble cOnpoTHBIEHUA GeTOHA
Jyist TIpENeNbHBIX COCTOAHMM TlepBoi rpymnsl Ry, u Ry,
ONpeNeNnsIoTcs NyTeM JelleHHS HOPMAaTMBHBIX COTMpO-
THBJIEHHH Ha KO3(¢HIMEHTHI HaJIeXXHOCTH Mo GeToHy,
NpHHKMaeMble PaBHBIMHU: NIPK CXKaTHH V), = 1,3; mpm
pacTskeHnu v, = 1,5,

Pacuetnbie conpomupnermst Getona R, n Ry, cHuxa-
1oTCA (WIK NMOBHILAIOTCA) NMyTeM YMHOXeHWs1 Ha KO3gh-
buunenTh! yC10BUiH paGoTh GeToHa 7, ;, UHTHIBAIOLIME
XapaKTep HeHCTBUS Harpy3kH, yC/IIOBHA paGoTsl KOH-
CTPYKIMH, CNIOCOG ee M3rOTOBIEHHS, pa3Mephl CeueHHst
HT. M

PacueTHble conpoTuBnenus GeToHa myisi MpemeNbHBIX
cocrofnmii Bropoit rpymmet Ry o, u Ry, ., npuHH-
M3IOTCA paBHHIMH HOPMAaTHBHBIM COHpPOTHBJICHHAM H

Ta6numa 6
Knacc nerkoro Mapku no cpefieft NMOTHOCTH MK
GeTOHA
IO HPOYHOCTH Kepam3nToGeToHa, | uwIaxonem3obeToHa, nepmuto6eroHa GeToHa Ha IpHPORHKIX | arnmomopuroGeToHa
Ha cXaTHe INYHTU3KHTOGeTOHA mmaxkoberoHa MOPMCTRIX 3aNONHM-
TENAX
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
B1S D1200-D1700 D1600-D1800 D1300-D1600 D1500-D1700 D1600-D1800
B20 D1300-D1800 D1700-D1900 - D1600-D1800 D1700-D1900
B2S D1300-D1800 D1800-D1900 - D1700-D1900 D1700-D1900
B27,5% D1400-D1800 D1500-D2000 - D1800-D2000 D1800-D2000
B30 D1500-D1800 - - D1900-D2000 D1900-D2000
B35 D1600-D1900 - - - —
B40 D1700-D1900 - - - -

* JlonycKaeTcA NpHMEHATh NPH YCJIOBHH MONyYeHHA 3KOHOMHMH IeMeHTa o CpaBHEHMIO ¢ npuMeHeHHMeM GeToHa xnacca B30 u He-

CHMXKEHHSR APYTHX TEXHHKO-3KOHOMHYECKHX HOKa3aTenefl KOHCTPYKIHH.

Ta6nuuna 7 (12)

HopmarusHsie conpoTusnenus GeTtoHa Ry, H R gy M pacyeTHbIe CONPOTHBIICHHA
IJIS NpefieNbHBIX COCTOSIHUA BTOpo#t TpyImbl Ry ser M Rpy ser, MITa (xrc/cm?),
Bun BeroH npH KIacce GeToHa Mo MPOYHOCTH Ha CXKaTue
CONPOTHBIIEHHA
B2,S B35 BS B7.5 B10 B12,5 B15 B20
Cxarue oceBoe | Tsxensiit, MelIKo3epHH- 1,9 2,7 3,5 5.5 7.5 9,5 11,0 15,0
(npu3MeHHas CThIft K JIeTKuH# (19.4) 27,5) (35,7 (56,1) (76,5) (96,9) (112) (153)
MPOYHOCTD)
Rpn ¥ Rp, ser
Pactaxenue Tsokensilt, MeJIKO3epHHU- 0,29 0,39 0,55 0,70 0,85 1,00 1,15 1,40
oceBoe CTRIA® M Jterxuit Ha Men- | (2,96) (4,00 (5,61) (7,149) (8,67) (10,2) aL7n (14,3)
Rptn 8 Rpy, ser | KOM IIOTHOM 3aNONHH-
Tene
Jlerxuit Ha MeJiKoM Mo- 0,29 0,39 0,55 0,70 0,85 1,00 1,10 1,20
PHCTOM 3anoNEHTeNe’ (2,96) 4,00) G611 (7,14) (8,67) (10,2) (11,2) (12,2)
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IIpodonxcenue 1abn. 7 (12)

Hopmarnsrsie conpotuBienus GeToHa Ry, u Ry, H pacieTHbIE CONPOTHBNEHAS
Bun Beron U TIpefeNIbHbLIX COCTOSHHIt BTOpO# Ipymibl Ry, o ¥ Ry op, MITa (xcrc/em?®),
P ——— nipu Kknacce GeToHa MO MPOYHOCTH Ha CXaThe
B25 B30 B35 B40 B45 BSO BSS B60
Cxarne ocesoe | Trkemnsilt, Menko3lepHH- 18,5 22,0 25,5 29,0 32,0 36,0 39,5 43,0
(npu3menHas CThI# 1 Nerkuit (189) (224) (260) (296) (326) (367) (403) 438)
NPOYHOCTE)
Rpnn Ry ser
PactsixeHue TsKenbl, MeJIKO3epHHU- 1,60 1,80 1,95 2,10 2,20 2,30 2,40 2,50
oceBoe CTHI#' M Merkuit Ha Men- (16,3) (18,4) (19,9) 21.4) 22,4) (23,5) (24,5) (25,5)
Rytn v Rpy, ser | KOM mroTHOM 32MOMNHH-
Tene
Jlerku#t Ha MeIIKOM I10- 1,35 1,50 1,65 1,80 - - - -
PHCTOM 3anonHuTene? (13,8) (15,3) (16,8) (18,4)

! na Menxo3ephuctoro Gerona rpymmsl B (cm. . 2.1) 3Hauerns Rppp, u Rpt, ser yMeHBLIAWOT Ha 15 %.
? nst xepaM3nTOnepTuToGeTOHA Ha BCIYYEHHOM IEPITHTOBOM MeCKe 3HaueHus R btn ¥ Rpt ser ymeHbIIaRT Ha 15 %.
N puwmeyanne I nopusosanHoro GeroHa 3HaueHMA Rppy U Rp gor MPHHHMAIOT TAKHMH Xe, KK VIS JIETKOT0 GeToHa, a 3Have

HUst Rptn ¥ Rpy, ser yMHOXAIOT Ha KO3(uunent 0,7.

BBOJATCA B pacueT ¢ K03 HHIMEHTOM YCIIOBHit paGoTh
GetoHa v,; = 1,0.

Pacuetnble comnpoTHBNeHHA GeTOHa B 3aBUCHMOCTH
OT KJracca 6eTOHa IO MPOYHOCTH Ha CXXaTHe NPUBEHEHbI
(¢ oxpyrneHMem): [yis Tpe/eNbHBIX COCTOAHMEA mep-
BO# rpymme! — B Tabn. 8, BTOpo# rpynme! — B Ta6x. 7.

B pacuetHnie compoTMBIIeHMS, NpHBENEHHBIE B
Tabn. 8, BiUIOUeH K03 UINMEHT YCIOBHIE paGOTHI Yy, ,,
YUUTHIBAIOLMH BITUAHAE [IHTETLHOCTH JeACTBUA Harpy-
30K M YCJIOBHA HapacTaHusA NPOYHOCTH GeTOHa BO Bpe-
MEHH;, TODSAMNOK HCMONb30BaHMA B pacuere Ko3Ibdu-
LMEHTOB 7y, MpHBeNeH B m. 3.1.

PacuetHsie conpoTHBieHus GeToHa, IpHBEIeHHbIE B
1a6n. 8, B COOTBEICTBYIOIMX CIy4asX cielyeT yMHO-
XaTh Ha KOp@HuMeHTH YyCIIOBuii pabGoThl GeToHa
cornacHo 1abn. 9.

2.10(2.14) . 3Havenns HaYAIbHOTO MOAYJIA YIpY-
rocty Gerona Ep mMpH CXATHH M pPAacTSOKCHWH NPHHH-
Majorcs no 1abmn. 11.

Nina GeTOHOB, MOABEPraloOUMXCA NONEPEMEHHOMY
3aMOpaXHBaHHIO U OTTauBaHmio (cM. mo3. 1 1aGn. 4),
sHaueHHs Ej, ykasaHHbie B T1a6m. 11, cnemyer ymHo-
KaTh HQ KO3 HIMEHT YCNOBHH paGoTHI 7p , MPUHA-
MaeMslit no Ta6n. 10.

2.11 (2.15). Ko3dpduument nuneiinoii TemMneparyp-
HoH nedopmamn ap, TpH M3MEHCHUH TeMIepaTypbl
ot munyc 40 no mmoc 50 °C B 3aBHCHMOCTM OT BHMA
6eToHa MpHMHUMaETCA paBHBIM:

IS TAXKEJIOTO, MENIKO3EPHHCTOro GETOHOB H JIETKO-
ro GetoHa Ha MEIKOM IUIOTHOM 3amonHurene — 1 X
X10°% °C™L;

mig nerkoro 6eToHa Ha MeJIKOM MOPHCTOM 3aTOJIHH-
Teme — 0,7 - 1075 °C-1;

JN1A IopH30BaHHoTO GeTora — 0,8 - 1075 °C™1,

2.12(2.16) , HauaymbHbiit k03¢ PHUIMEHT OMEpeUHOM
medopMaimu GeToHa v (koadduument Iyaccona) mpu-
HuMaerca paeHbIM 0,2 mis scex BupgoB GeToHa, a Mo-
Oyns cosura G6eToHa G — paBHBIM 0,4 COOTBETCTBYIO-
mux 3HaueHui £, ykasaHHsix B Tabn. 11,

2.13. s onpepeneHUA Macchl Xxeie306eTOHHON MM
GeToHHOMH KOHCTPYKLMH IUIOTHOCTh OeTOHA IIPUHHMAET-

¢ paBHOM, xr/m®: ms Taxenoro Gerona — 2400, mer-
xo3epHucToro — 2200, nerkoro M NMOPU3OBAHHOIO —
Mapke OeToHa 1o cpeflHei IUIOTHOCTH D, yMHOXeHHO# :
nna GetoHoB kyacca B12,5 u senue — Ha 1,05, nns Ge-
TOHOB Kjacca B10 u Huxe — 1 +w/100 (rme w — Beco-
Basg BNaXKHOCTh GETOHa mpH IKCIUTyaTauyu, %, oIpe-
neneHHas coriacHo CHulIl II-3-79 **; pomyckaerca
w npunumats paBHo# 10 %). Ilpu pacuere KOHCTpYK-
IMA B CTagMAX M3TOTOBIEHHUA H TPaHCIOPTHPOBAHMA
IUTOTHOCTh JIETKMX M TOPH30BaHHBIX GETOHOB ompene-
JIAETCA C YUYETOM OTIYCKHOH 0OBeMHOM BIIAXHOCTH W

w
no dopmyne D + T.-a 1000, rpe w = 15 u 20 % cooT-

BETCTBEHHO [UIA JIETKOTO M MOPH30BaHHOrO GEeTOHOB
knacca B10 u muxe 1 w = 10 % s nerkux GeroHOB
Knacca B12,5 1 Benue.

InotHOCTS Xeme30GeToHa NpH CONEPKaHMH apMaTy-
pot 3% u MeHee MOXeT npmnmancu npeBbULAPINEH
IioTHOCTh GeToHa Ha 100 Kr/m>; HpH cofepxaHuu
apMaTtypst CBbillie 3 % IUIOTHOCTh ONpENENIAETCH KaK
cymma macc GeToHa M apMaTyphl Ha eIMHHIY oObema
xene306GeToHHON KoHCTpyKumu. Ilpu 31OoM Macca 1 M
IUTMHBI apMaTYpHOH CTaTH NPHHHUMAETCA 1O mpwil. 4, a
Macca IoJIOCOBOMH, YTIIOBOH M ¢acoHHOH cTam — IO
rocynmapcTBesHbiM craufapTam. IIpu onpeneneniu mac-
ChI HApYXXHOM OTrpakJaollled KOHCTPYKIMH U3 JIETKOTO
GetoHa knacca B10 u HMXe cilefyeT YUMThIBaTh IOBbI-
UIEHHYI0 TUIOTHOCTh HaKTYpHBIX CII0€B.

Ins onpeneneHus Harpy3# ot coGCTBEHHOTO Beca
KOHCTPYKIWMH YHenbHBIH Bec ee, KH/M®, norrycxaer-
cs npuHuMath pasHeM 0,01 mwioTHOCTH, KI"/M

APMATYPA

2.14 (2.19).B xauecTBe HeHanpsraemoi apMaTypsl
KeNe306€TOHHBIX KOHCTPYKIMA (KpOMe YKa3aHHBIX B
m 2.15):

cnedyer npeuMyuecT8 eHHO NPUMEHATD !

a) CTepXXHEBYI0 apMaTypy NepHOIHYeCKOro npodu-
s xiaccoB A-IIl u AT-IIIC;
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Tabnunpa 8
Koad- PacuetHbie conpoTHpnens GeToHa JUIA NpellelIbHLIX COCTOAHMI neppoit rpymbl Rp ¥ Rpy, MITa (xrc/cm?),
Bun Beron |bumment Tpu Kiacce GeToHa N0 NPOYHOCTH Ha CkaTHe
CONpPOTHB- YCNOBHH
nemas pa;Som B2S B3,S BS B7,5| B10 | B125 | BIS B20 B25 B30 | B35 | B40 B4S B50 B35S B69
b2
Cxarue oce- |Tsokensift, men- | 0,9 1,3 1,9 2,5 4,0 5.4 6,7 1,7 10,5 13,0 155 | 17,5 | 200 22,5 25,0 27,0 29,5
Boe (UpH3- |Ko3epHHCTHIH 13,3 | 94 | (255 @408 (5 | 685 | (785 | (107 | (133) { (158) { (178) [ (204) | (230) | (255) | (275) | (300)
MeHHas M NerKkuit
TPOYHOCTD)
Rp 1,0 LS5 2,1 2,8 45 6,0 1,5 8,5 11,5 14,5 17,0 | 195 | 220 25,0 27,5 30,0 33,0
1s53) | @14 | 286 @59 61,2] (76,5 | 86,n | 1D | (148) | (173) | (199) | (224) | (255) | (280) | (306) | (336)
1,1 1.6 23 3,1 49 | 66 | 82 94 | 125 f 160 | 190 | 215 | 240 | 275 | 305 | 330 ggg,
a63) | @34 | 326] 60| 7.3 @35 | 96 | 128 | 163 | 194 | Q19| (245 | (280 | (310 | (334)
Pactaxeie | Taxemsat, men| 09 | 048 | 023 | 033 | 043| os51{ 059 | 067 | 080 | 095 | 110 | 11s| 125 | 130 | 140 | 145} 150
oceBoe KO3EpHHCTBIH' 1,89 | @236 | 333 4.39] 20| 601 | 683 | 616) | O | ALy | arL,n| a2,n | a33) | 4.3 | Q4 ’
Ry M JIeTKHIt Ha
MEJIIKOM  IUI0T-
Hom 3amonmmm-| 1.0 0.20 0,26 0,37 048 | 057 | 066 0,75 0,90 1,05 120 | 1,30 { 140 145 1,55 i 253) (ifg)
Tene 209 | 265 | G1D!| @89 81| 6.73) | 065 | ©.a8) | aon| a2 | a3d)| 143 | 48 | 458 | ( ’
1,1 022 | 029 | o041 | 053 | 063 | 073 [ 082 [ 1,00 | 1,15 | 1,30 | 145 | 155 | 160 | 1,70 1’773) (iés 2)
Q24) | 296) | @.18)| (5.40)| 643)| (745) | 8.36) | (102) { AL, | (3.3) | 148 | (158 | (163) { 173 | U7 s
ﬂ;;"ﬁ:;;g’; 09 | 018 | 023 | 033 | 043 | 0Si| 059 | 066 | 072 | 081 | 030 ) L0 | LIo | - - - -
1 ,
sanoyHATeNe? 1,89 | 2,38 | 333 | 4,39 .20 | 6,01) | 6,73) | (7,34) | (826) [ (9.18) | (10,2) )
1,0 020 | 0,26 0,37 048 | 057 | 066 | 0,74 0,80 | 090 | 1,00 | 1,10 | 1,20 - - - -
Q04 | 265 | BID| @89} .8V (6,73 | (1,55 | 8,16) | (9,18) | (10,2) | (11,2)} (12,2)
1,1 0,22 0,29 0,41 053 | 063 | 0,73 0,81 0,90 1,00 1,10 12 1,30 - - - -
(224) | 296) | 4,18) | (5.40)| 6.43)| (745 | 826) | (9,18) | (10,2) | (11,.2) | (12,2) | (13,3)

! ins menko3epHHCTOrO GeToHa rpynmst B (M. . 2.1) 3uaueHust Rpy yMeHbIAKT Ha 15 %.

* Jina kepam3uTonepnuToGeToHa Ha BCIyUeHHOM NEPIMTOBOM MecKe 3HaueHusi R p¢ YMEHBIIAWT Ha 15 %.
Mpumevanus: 1. JUis NOpH30BasHOrO GeToHa IHaYeHHA R p MPHHAMAIT TAKHMH Xe, KaK [UIs sierkoro GeToHa, a 3uaueHus R py YMHOKAIOT H3 xoadpummest 0,7.

2. YcnoBHs npuMeHeHNa Ko3@duiMerTa ycosni paGoThl Yp, NpHBeNeHkI B I 3.1.

3. PacueTHEle ConpoTHBIEHHA 6€TOHA ¢ KOIDPHIMEHTOM yCcrioBHH paboTh Vp, = 1,0 BPHHATH 1o Tabn. 13 CHall 2.03.01-84.




Ta6auna 9 (15)

DaxTophl, ASYCHOBANBAIOINE

Beefesye Koxbdunuents
ycnosuit paGoTei

Koaddmument ycnosufl
paGorel Getona

Ta6nuna 10(17)

YMCHCHHOS
3HavYeHHue

ycnioBHOe
ofoinayeHKe

1. BeroHHpoBaHHe B BEPTH-
KaNbHOM NOJIOKEeHHH (Bbi-
cota CcnoA GeTOHHpPOBAHHA
Gonee 1,5 M)

hs 0.85*

2. BeroHHpoBaHHEe MOHOMHUT-

Thy 0,88

HBIX CcTONGOB H ¥ene3o-
OeTOHHBIX KOJIOHH ¢ Hau-

Gonplumam pa3MepoM cede-
HHS Mepee 30 oM

3. NonepeMeRHoe 3aMopaN-
BaHue H OTTAaHBaHHe

Ybe Cm. 726 10

4. JOkclUlyatauus He 331~
HIEHHBIX OT CONHeyHoH pa-
AHAUWH  KOHCTPYKHHH B
KIHMaTHYECKOM  Nofipafto-
He IVA CorngacHo

5, 0.85

CHull 2.01.01-82

5. BeToHHble KOHCTPYKUHHK Ybe 0,90

6. BeroHHbIe KOHCTPYKUUH Thio
M3 TEXKenoro GeroHs KITac-
ca B35 m pume mubo H3
nerkora WAy MenKolep-
Hucroro GeToHa Kiaccs
B2S 4 BbHIlC

0,3tw<]

(3HayeRye w —
em. . 3.14)

7. Beror pua  3amMoHOIMUM- Thia 1,18
BaHAA CTBIKOB COOpHBIX
3]IEMEHTOB NPH  TONHMHE
mpa MeHee 1/5 HauMeHb-
1iero pa3Mepa CeHeHMs 3fje-
MeHTa H MeHee 10 cMm

* [Inx 3neMeHTOB U3 HOPU3OBAHHOTIO GeTOHA Tps = 0.80.

Hpumevanna: 1. Koappuuuentn ycnoBuit paGorn
GeToHa MO NO3. 3-5 MOMKHB YUMTHIBATBCA NpPH ONpeReSICHHH
PAcNeTHLIX CONMPOTHBNCHUMA Ry u Rpy, a mo octanbHeIM N038-
1MAM — TONbKO fIpH onpenencHun R ;.

2. KoapduuneHnTsl ycnosui pa&m GeroHa BBOAATCH He-
3aBHCHMOC OPYT OT Apyra, HP HOH ITOM HX APOM3BefeHWe
[Bromovan vp, (oM. 1. 3.1) | Homkng 65ITS He MeHpe 0,45,

6) obBIKHOBEHHYIO apMaTYpHYI0 NPOBOJIOKY HepHo-
myeckaro npoguna knacca Bp-l 8 ceapubix cericax p

KapKacax;
donycKaercs NPUMEHATy:

B) CTEPXKHEBYI0 APMATYpy NEPHONH4ECKOT0 Rpodu-
na xnacca A-Il u pranicylo knacca A-I gas TOfiepesHOH
MOHTaXHOA ¥ KOHCFPYKTHBHOH apMaTyphl, 4 Takxe B
KadecTBe paboueil NPOJONBHOM, eClH APYTHE BULbI ap-
MATypbl He MOTYT GbITh HCNONIb30BAHBI;

) OGBIKHOBEHHYI0 apMaTypHYIO IIPOBOJIOKY KJlacca
Bp- I — mna BA3aHBIX XOMYTOB 6anok BBICOTOH HO
400 MM ¥ KOJIOHH.

Koapuument ycno-
Buit paboret 6eToHa
¥Yenosus PacueTnas 3UMHIS Yp, BP# HOTIEPEMEH-
K CIUTY aTallHH TeMInepatypa HOM 3aMOpPAXKHBaHHU
KOHCTPY KIHHA Hapy>XHOTO ¥ OTTaHBaHUM ANA
po3ayxa, °C GeToHa
TAXeNoro| merkoro
H MeNKo- |  nopu3o-
3epHuC- | BaHHOIO
TOTO
Monepementoe 3a-| Huxe munyc 40 0,70 0,80
MopaXuBaHHe K oT-] Huxe munyc 20 0.85 0,90
TAHRAHME: o munyc 40
BKJTOU.
a) B BoloHAachi-| Hmke MHHYC S 0.90 1,00
IeHHOM €O- o munyc 20
cToRHMH (CM. BKIIOY.
po3. la Tabn.| Munyc SuBmume | 095 1,00
4)
6) B ycnopusax | Huxe munyc 40 0,90 1,00
smy3onuyec- | Munyc 40 u Baitie 1,00 1,00
KoTo BOAO-
HaChIUICHUA
(cM. mo3. 16
Ta611. 4)

Npamevuasnna: 1, Pacuersas 3WMHsAS TeMnepaTypa Ha-
PYXHOTQ BO3HyXa IPRHUMAETCA cornacHo 1. 1.8.

2. flpu npephiicHuE Mapky GeToHa MO MOPO3OCTORKOCTH
Rno cpasHexuwo ¢ TpeGyemolt cornacto Tabn. 4 xKosdduieHTH
HacTosumel Tabmammt Moryr Guith ypenuueHH Ha 0,05 coor-
BETCTBCHHO KaXROH CTyHeHH MpeBBIllleHUS, OIHAKO HE MOFYT
6GbITh Golee eaMHMIEL.

Apmartypy knaccos A-Ill, AT-IIIC, A-Il u A-I pexo-
MEHIYEeTCA NpPUMEHATh B BHMOC CBAPHRIX KAapKacoB M
€BapHBIX CETOK.

Ilpu oGocHoBaHHM 3KOHOMMYeCKOH uenecoobpa3-
HOCTH AOIYCKACTCA NPHMEHATh HEHANpAragMyio apma-
TYpy knaccos A-IV, A-V u A-VI u ux Mogubuxaumii B
KauecTBe CXkaTod apMatypei, a kmacca A-IV — B
KayecTBe pacraHyToil. Kpeme Toro, B kavecrse pac-
TAHYTON apMaTyPHl NONMYCKAETCA NPUMEHATH ApMaTypy
knacca A-IIs. [Ipoextupopatue 311eMeHTOB C IpHMeHe-
HUEM apMaTyphbi [IePEWICIICHHBIX KITaCCOB BhIMIONHACT-
¢ B COOTBETCTBHH ¢ ,,JIocoGHEM No NMpoeKTHpPOBaHHIO
ApenBapUTeNbHO HANMPAXKEHHBIX Xene300eTOHHBIX KOH-
CTPYKIMH M3 THXKEIBIX H IIeTKuX GetogoB™ (M., ITUTII
Taccrpost CCCP, 1986).

B KavecTBe KOHCTpYKTHBHOH apMmarypbi jxemnme3o0e-
TOHHBIX KOHCTPYKIMH HAONMYCKaeTcs TaKxke INpHMe-
HATH 0OBIKHOBEHHYI0 MIaRKYI0 NpoBoNoKy knacca B-1.

NMpumMmevyanug. 1. B nacromuem [locobuu ncnom3syer-
64 TepMHH ,CTepkeHb Ins oGosHaWeHHA apMaTypsl moGoro
HHaMeTpa, BHAA H NMPOHIA HE3aBHCHMO OT TOFO, IOCTaByIAeT-
€5 OHa B MIPYTKax HiH MoTKax (GyHTax).

2. B obo3HayeHHe cTepxHeBOH apMaTyphl Kjjacca A-lI cne-
[ManmBHOTO Ha3Ha4YeHus RobGasnaerca Gyxsa ,,c” — Ac-Il.

2.15(2.20) . B xoHCTPYKIHMAX ¢ HeHanparaeMof ap-
MaTypol, HaXOIJAIIMXCH ION [aBleHMEM ra30B HIH
KHOKOCTEH :

cnedyer npeuMy U eCT6 eHHO NPUMERATS

a) CTepXKHeBYI0 apMaTypy kiaccos A-Il u A-I;

13
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Ta6nuna 11 (18)

Beral Haya-msibie MOy yupyTocTs Getora £, 107° . MIla (kre/cm?) . mpH Knacce 6eTORa IO POYHOCTH Ha CKaTHe
B2.5 B3.5 BS ' B7.5 B10 B12.5 B1S ’ B20 B2S B30 B35 B40 B45 B5O BS5S B60
Taxermiit i ]
eCTeCTBEHHOTO TBePOEeKES - 9.5 130 16.0 18.0 210 23.0 27.0 30,0 32,5 34,5 36,0 37,5 39,0 39,5 40,0
(96.9) (133) ‘ (163) (184) (214) (239 (27%5) (306) (331) (352) (367) (382) (398) (403) (408)
DOIBEPrHYTHIM TemloBOR obpe- - 8.5 11.5 | 14.5 | 16.0 19.0 205 | 240 27,0 29,0 31.0 32,5 34,0 35,0 35,5 36,0
60TKe DOpPH 2TMOCHEpPHOM Iak- (86.7) | (117) l (148) (163) (194) (209) | (245) (27%5) (296) (316) | (332) (347) (357 (362) | (367
TTeHME [
MenkoaepEUCTRIR TPy T : |
A — eCTeCTBERHOTO TBepleHKd - 7.0 16,0 ¢« 135 155 17,5 19.5 22.0 24.0 26,0 27.5 28,5 - - - -
(714 | (102) ! (138) ' (158 (178 | (199 (224) (245) (265) (280) 291)
NOXBEPrEYTHIN Temlopolt of- - 6.8 9.0 | 125 | 14,0 15,5 17.0 20,0 21.5 23,0 24,0 24 5 - - - -
paboTke IpPH aTMOCHEPHOM {66.3) (92) (127 (143) (158) (173) (204) 219) (23% (245) (250)
LAR TEHMHK i
B — ecTecTseHHOPO TBepLEHMA | — 6.5 9.0 l 12.5 1 14,0 183 17,0 200 21,8 23,0 - - - - - -
(66.3) | (91.8) ¢ (127 (143) (158) (173) (204) 219 (235
NOOBEprHyThIE TemroBok of-| — 5.5 8,0 115 13.0 145 15.5 17,5 19,0 20,5 - - - - - -
paboTke mpE ETMOCHEPROM (s6.1) | (81.6) | (117 (133 (148) = (158) (178) (194) (209)
I&BJ eHUK ,
B — 2pTOKIABHOI'O TBEPIEHKS - - - - - ~ 16,5 18.0 195 21,0 220 23.0 23,5 24,0 245 25,0
(168) | (184) | (199) | (214) | (224) | (235 | (240) | (245 | 250) | (255)
JilerKkul ¥ DOPK3OBAKHBLIE M2pKH MO
cpemief IOTHOCTH D
800 4.0 4.5 5.0 5.8 - ~ - - - - - - - - - -
(40,8 (439 (51,0 | 56,1
1000 5,0 5.5 6.3 72 | 80 8,4 - - - - - - - - - -
(5L,O) | (56.1) | (64,2) | (73.4) | (81.6) | (85,1
1200 6,0 6,7 7.6 8,7 95 10.0 10.5
(61.2) | (68.3) | (775 | (881 | (96.9) | (1o (on
1400 7,0 7.8 8.8 10.0 11,0 11,7 12,5 135 145 15,5 - - - - - -
(°1.4) (79.5) | €8%.1) (102 adn (119 an (138) (148) (158)
1600 - 9.0 10.0 11.5 12.5 13.2 14.0 188 16,5 17,8 18.0 - - - - -
(91.8) (102 1a1n azn 13% (143 (158 (168) 178 (184)
1800 - - 11.2 130 140 14,7 155 17.0 18,5 19,5 20,5 21,0 - - - -
(114 (133) 143 (159 (158) (173 1is» 19 (209) (214)
2000 - - - 14,5 16.0 £7.0 18.0 19.5 21.0 22.0 23,0 235 - - - -
(143 (163) (173) | 184 (199 Q14) (224) (235) 240)

Hpumeuanug | Ipyons meikosepHMcroro Gerona npuBeleHni 8 0 2 1

2. L35 TerKoro K NOpKIOBAHHOT0 OCTOHOB [IPH HPOMEXYTOWHbIN 3HaUSHHAN MADOK MO CPeTHeH MTOTHOCTH HaYaThHble MOLYTH YTIPYTOCTH HPKHHMAKT N0 IHHEHHON KHTEpIONAUMM

3.119 1erkoro K NOPK3oBaHEOrO GeTOHGB 3HaYeHMA £p JaHbl UPH 3KCILTY ZTALMOHHON BECOBOMH BIAKHOCSTH “. COCTEB1ALIIEH T1s GetoHa Kiuacca B12,5  Bhime — 5 %, kiyacca B10 H HEXe —

10 % Ecty x1a GeroHoB kTacca B10 M HEOXKe BecoBas BY2XKHOCTD KOHCTDYKUMH w . ompelerteHHad cornacHo CHHIT [1-3-79**, cymectpento mpesbiiuaer 10 %, 3Havesud £) NpH HeoGXOXUMOCTH
MOXHO EECKONBKC VBETHIMTL, ompeletas Kx 0o Tab1 |1 mpH yCloBHO# MapKe mo cpensefl MHoTHOCTH, paBHOM D (100 + %) /110 (roe D — npuESTAT MapKa [0 CpedHeH MIOTHOCTH)

4 Lus TooKkenoro SeToRa. NoXBeprHYTOro aBToK1aBHOH 0OpaboTke, sHaveHuA £} , vKa3aiuble B 72071 11 114 GeTOHa eCTeCTBEHHOIO TBEPOSHMA, CT6T) €T yMHOXaTh Ha KoxpdummeHt 0,75.

5. T18 He FaUBMINCHERIA OT CONHOYHOR DAIMaNKH KOHCTPYKUKK, NpeIHa3HI%eHHBD M1s paboThl B KIHMaTHYeCKoM molpadioHe IV A coriiacHo CHuIT 2 01.01-82, 3naueHus Ep, yKa3aHEbIE B
Tabn 11. cnenver yMRoXaTh Ha Koaddrumert 0.85
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Tabnuuna 12 (npun. 1)

}CTIOBUS 3KCINTYRTAlNE KOHCTPYKIUHMH NPK Harpy3ke

E CTaTHYeCKOh IKHAMMYECKOR ¥ MHOICXDPATHO NMOBTOpAomelics
Bur apMaryphl Knacce Mapka | Tuamerp ’
¥ HOKYMEKTEL, apMaTyphl CTANK apMaTyphl. Ha OTKPEITOM BO3IVAC K B HeOTAITIHB SeMbBD. Hs OTKPHITOM BG3NVXe ¥ B ReOTAIUTHBaEMBIX
pernaMeRTHPYIOIHE MM | B CTaIPIK- 3NAHKKX NPK pacueTHol Temmeparype, * C B OTaIM- 30aHU S\ Nph pacueTHo# TeMneparype, °C
€ KauecTro ] BaeMbIX oo BaeMbIX jﬁ
| IMAHKM. | [0 MRHYC HIEXeE HKXe HHXe SOAHMAX | 0O MMHHYC | HHXE HIXKE HEXKe
30Bkmou. | murye 30 | muKy ¢ 40 MHEYVC 55 30 pxomoy,, MuKye 30 | Mupve 40 MHEYC 55
NO MKE}C | IO MHRYC| 1O MHHYC DO MHHYC | DO MEEYC 0 MEHYC
J 40 pomoy | S5 BIDL] 70 BKINU 40 Bxmiow | 55 BioTOM 70 Bxarion
Crepxuepas ropsfuekaraHas  A-l Cr3enl 6-40 - + - - +1 + + - - -
rmapkag [OCT §781-82 w Ctinc3 6-40 ' - + + - - + " _ _ _
TOCT 38071 Cri3xm3 640 ' - » - - _ + " _ _ _
BCr3cenl 6-40 | - | + + + + + + + + +
BCrim2 640 - + + - - + + + - -
BCr3xkm2 [ 6-40 - + - - - + + - — -
BCr3lncl ' 6-18 + + + | + +! + + + + +1
' | -
CrepkHeBag ropsuexaraiag| A-ll BCtScnl 1049 - + + +? +! + + +1 - -
TEPUOIMUECKOTC PO, BCTS ™2 | 10-16 + + + +! - + + +! - -
rOCT §781-82 | | 18-40 - + - - - + +! - - -
18I°2C 40-80 - + + + +1 + + + + +!
A.C"H IGTT L 10‘—3: _][_ - -> + +* - + + + + +
Al [35TC | 6-40 + + + +1 - + + 41 - _
25T2C | 6-8 ‘ * + + + +* + + + + -
i 10-40 - +- + + +! + + + +1 -
| 32T2Pne e \ - - + 41 - + + .l _ -
Crepxuepas  Tepmomenalu-| Ar-[HC ) BCOrdme: 10-22 - * *> 1 - + + +1 - —
YeCKH YIpOUHEHH&f NEPHO- BCrsen
IHYeSKOTO SpOGKIL.
roCT 1088481
O6bIkHOBEHHEY apmMaTypHAS| Bp-l - 3-8 + - + + + + + + + +
IPOBONOKE DIEPHOINY SCKOTC
TPOPKIK. TOCT 6727-80

! fomycKaercs MpKMEHSTh TOBKO B BEIAKLIN KEPKAECaX H COTKAN

puMevaRK K

2. Pacuernas TemnepaType IPHHEEMBaETCH COTIACHO YKe3aHUAM I 1.8
3. B magnoft Tebmutie REIpY3IKH CIEXYeT OTHOCKTD K MMHEMHYECKEM, 6CTH JOIA ITHX HATPY3IOK IPH paciere KOHCTPYKIHH [0 NpowHocTs npepbinaer 0,1 cratHzecKot HAPPYIKH; K MHOTOKPATHO
DOBTOPEPOILKMCS — RATPYIKE, IPE KOTOPBIL Tpeb) eTC pacyer KOKCTP Y KUMH Ha BhIHOCTHBOCTE

1 B TaSamme 3H2K .+ O3HAYECT DONVCKAEETCL, 3HEK ..~ — He JOMyCKaercs




Ta6nuua 13 (mpun. 2)

PacuerHas Temneparypa, °C
PAKTEpPHCTRKA
3a)x‘<.mmmxlne'raneﬂ Ro Mustyc 30 Bxuou. Hke munyc 30 go Maryc 40 monou.
Ka CTaiM | TONuUWHa NpOKaTa, | Mapka CTalH | TOANEHA OPOKAaTa,
no I'OCT 380-71 MM no I'OCT 380-71 MM

1. PaccuuTniBaembic Ha YCHJIMA OT HATPY30K:
a) CTaTHYECKHX BCr3xm2 4-30 BCr3nc6 4-25
6) DMHAMHYECKMX H MHOIOKPaTHO NOBTOpSH- BCr3ncé 4-10 BCr3nc6 4-10
IOLMXCH BCr3Incs 11-30 BCr3I'ncs 11-30
BCr3cnS 11-25 BC13cnS 11-25
2. KoHCTpyKTHBHBIE (He pacCUMTLIBAEMEle Ha CHJIO- BCr3kn2 4-10 BCT3km2 4-10
Bbl€ BO3ACHCTBURA) BCr3xm2 4-30 BCr3xm2 4-30

IMpuMevaHua: 1. PacueTHas TeMDepaTypa NPHHHMRETCS COITIACHO YKA3aHMAM II. 1.8,
2. Ilpu npuMenesHH HM3KONIETHPOBaHHON CTamu, HanpuMep, Mapok 10I'2C1, 09T'2C, 15XCHJI, a Taroke Npu pacueTHOH TeMmepaType

moxe Munyc 40 ° C BHGOp MAPKH CTAJH M SMEKTPONIOB WA 3AKNAHLIX AeTanell Ce/lyeT NPORIBOMATh KAK /UIR CTAMBHEIX CBAPHBIX KOH-
CTpyKumit B COOTBETCTBHH ¢ TpeGoBanmamyu CHuII 11-23-81.

3. PacueTHEie CORPOTHB/ICHHE CTANM YKa3aHHBIX MapoX NPHHHMANOTCR cornacio CHull I1-23-81.

Tab6Gnuua 14 (19,20)

Bun u xnace apMarypn

HopmaTupHEle CORpOTHBNCHUS
PacTDKEHnO R g u pacueTHbIC
CONPOTHBICHUA PACTDKEHHNIO
AN ApeHeNIbHBIX COCTORHM !

BTOpoH Tpymnbt Ry gep,
MIIa (xrc/cm?)

BHR H KAACC ApMATYPEI

HopMaTupHLIe COpoTHBAEHUS
pacTsoxeHudo R ¢, u pacdeTHble
CONMPOTHRJIEHHA PICTIKEHHIO
IR BpelieSTHBIX COCTOSHMH
BTOpO#i rpymid Ry cer,
MIla (xrc/cm?)

CrepxHeBast KI1aCCcoB !

IIposonouHas knmacca Bp-l

- 235(2400) FHaMETPOM, MM:
Al 295(3000) : 400 gfgg;
A-llTu ARIIIC 390(4000) 5 395 (4050)
Ta6nuua 15(22,23)
PacyeTHEIC CONPOTHBIIEHHA apMaTypPhl AJIA NpeebHEIX COCTOMHEH
nepso# rpymsi, MIIa (krc/cm?)
Bup B xnacc apMaTypst PacTAXeHHIO okamaio Ry,
npogoNbHOH nomepeuHoi (XOMyTOB H
s OTOTHYTRIX crepxHelt) R,
CrepXkHesas KnaccoB:
A-1 225(2300) 175 (1800) 225 (2300)
A-TI 280(2850) 225(2300) 280(2850)
A-Ill maamerpom, Mm:
6-8 355 (3600) 285 (2900) * 355 (3600)
10-40 365 (3750) 290(30Q0) * 365 (3750)
ATIIIC 365(3750) 290 (3000) * 365 (3750)
IIpoBonounas xnacca Bp-Il miamerpoM, MM:
poRes s erporh 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)

* B cBapHEIX KapKacax I XOMYyTop #3 apMaTyphl KiaccoB A-Ill u At-IIIC, muaMeTp KOTophIX MeHee 1/3 mHamMeTpa NpomONBHEIX
CTepkHeft, 3Hauenuss R, NMPHHUMAIOTCH paBHBIMH 255 MITa (2600 xrc/cm?).

** Iing ciydas NpUMeHeHHS B BA3AHBIX Kapkacax.
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oonyckaercs npUMeHATS;
©) crepxHeByio apmartypy KiaccoB A-lIl u AT-IIIC;
B) apMaTypHy0 pOBOJIOKY Kitacca Bp-1.

2.16 ((2.23). Mpu ByiBope BUIA ¥ MAPOK CTaNK A
apMatypbl, YCTaHaB/IMBAE€MON IO pacyeTy, a TaKxKe mpo-
KaTHBIX CTalled 1A 3aKIafgHbIX JeTajled JMOJDKHBI yuH-
THIBATBCA TEMIEPATYPHBIE YCIIOBHA 3KCIUTYaTalliH KOH-
CTPYKIIHi ¥ XapaKTep HX Harpy>KeHHs COrTacHo Tabn. 12
u13.

B KmMMaTHYecKHX 30HAaX ¢ pacyeTHOH 3MMHEH TeM-
neparypoil Hicke MuHyc 40 °C npu NpoBENEHNH CTPOU-
TENbHO-MOHTRXHBIX paboT B XOJIOOHOE Bpems rojia
Hecywas CrnocoGHOCTh B CTAIUM BO3BECHUA KOHCTPYK-
LIMA ¢ apMaTypo#, JONyCKacMoN K IPUMEHECHHIO TOJIb-
KO B OTAaIUIMBaeMbIX 3[aHMAX, NO/DKHa ObITh 0bec-
IEYeHa HCXOMA U3 PacueTHOro CONpPOTHBIIEHUA apMarty-
pbl ¢ MOHMXatowHM kodhduimentom 0,7 ¥ pacyeTHOR
HarpysKH ¢ Ko3QPUIMEeHTOM HaJIeXKHOCTH 10 HarpysKe
7f = 1,0.

2.17 (2.24) . g MoHTaXHBIX (MOIBEMHBIX) TETEND
3NIeEMEHTOB COOpHBIX Xene306eTOHHbIX M OeTOHHBIX
KOHCTPYKLMH IOJXKHA NPHMEHATbCA ropsAYeKaTaHas ap-
MarypHas crame xnacca Ac-Il mapku 10I'T u kmacca
A-I mapok BCr3cn2 u BC13mc2.

B cnyyae, ecniM BO3MOXeH MOHTaX KOHCTPYKILMi
[pH PAacCYETHOH 3HMMHeEH TemJiepaType HHXE MHHYC
40 °C, 11 MOHTAKHBIX TCTENDb HE JONMYCKAeTCs IPHME-
HATH cTanb Mapku BCr3mc2.

HopmaruBheie u pacyeTHbie
XapaKTepUCTUKH apMaTypbl

2.18 (2.25). 3a HopMaTHBHbIE COPOTHBIIEHHS apMa-
Typsl R, NPHHUMAIOTCA HaMMeHbILHE KOHTPOJIMpY-
eMble 3HAYEHUA

I71A CTEP>XHEBOH apMaTyphl — HU3HIECKOTO Npeaena
TeKYUeCTH;

OA OOBIKHOBEHHO apMaTypHOHR [POBOJIOKH — Ha-
npskeHus, paBHoro 0,75 BpeMEHHOTO CONMpPOTHBIICHUA
paspbIBY.

HopmatuBHble compotuBneHMa Rg, OiAA OCHOB-
HBIX BHMIOB HEHANpAraeMoil apMaTypel NpHBENEHEI
B Tabn. 14.

2.19 (2.26) . PacueTHble CONPOTUBIIEHHUA 2apMaTypbl
PACTSDKEHMI0O M CXAaTHI0O COOTBETCTBEHHO R M Ry
[/1A TpefiesibHbIX COCTOAHMH NepBO# rpymmbl onpenens-
0TCA NMyTeM OENEHMA HOPMATUBHBIX CONPOTHBIICHHE
Ha Ko3pUUMEHTbI HAOeXXHOCTH NO apmartype 7,
NPMHUMAaeMble PaBHBIMH

a) 718 CTepXXHEBON apMaTyphI KJ1acCOB:

AlpAIl ... oo o 1,05
AT-IIIC u A-III puamerpom 10-40mMm . . . . . 1,07
A-III puaMeTpoM 6—-8 MM . . ... ... ... .. 1,10
6) mna nposonouso# apMarypel kmacca Bp-I . . . 1,10

PacueTHple CONMPOTUBIIEHHA apPMATypPhl PAaCTAXKEHHIO
[12 TpENeNbHBIX COCTOAHME BTOPOH TPYNObI NPUHU-
MaI0TCS paBHBIMH HOPMATHBHBIM CONPO14BIIEHHAM.

PacyeTHble CONPOTHBIEHHMA apPMATYpPhl PACTAKEHHIO
H CXATHIO, HCTIONIb3YEeMBble NIPH pacueTe Mo MPEebHbIM
COCTOAHMAM IMEpBOH IpyNIbI, NpuBedeHbI B Tabm. 15,
a IpH pacueTe MO IpefeabHBIM COCTOAHHAM BTODOM
rpynmsl — B 1261, 14.

2.20 (2.28) . PacyeTHble cOnpOTHBNIEHHS MONEPEUHON
apMarypbl (XOMYyTOB M OTOTHYTBIX CIepxHei) Ry,

CHIDKAIOTCA N0 CpaBHeHHI0 ¢ R IyTeM YMHOXEHHSA
Ha K03 PuimenTs yenoBuit paboTs: Y ¥ Vg2 !

a) He3aBMCUMO OT BHI3 M Kjacca apMatyphl —
Ha Ko3boduiumenr ¥g; = 0,8, yuMrbIBalolmi HepaBHO-
MEpHOCTb pacnpefiefieHHs] HANpSOKeHWHA B apMarype
IO UTHHE PacCMaTpHBaEMOTO CEYCHH;

6) WA crepxHeBO# apmaTypbl KnaccoB A-Ill
AT-IIIC guamerpom meHee 1/3 muamerpa MpOOOJIBHBIX
cTepXHelt ¥ O MPOBOJIOYHON apMaTypbi Kiacca Bp-I
B CBapHbIX Kapkacax — Ha Ko3hHUMEHT Vg, =0,9,
YYHTBIBAIOIIMA BO3MOXHOCTh XPYIKOIO paspyllUCHHA
CBAapHOTO COENUHEHNA.

PacuerHble conpoTusneHus R, ¢ yYeTOM ykasaH-
HBIX KO3(pPUUMEHTOB YCIOBHH paboThl Y5y H Yy
TipuBeIeHkI B Ta61. 15.

Kpome TOro, MpH paciioNnoXeHu: paccMaTpHBaeMOro
CEYEHHA B 30HE AHKEPOBKHM apMaTypbl pacueTHble CO-
nporuBieHus R ¥ R, yMHOXawICH Ha KOIpPuument
ycroBuit paboTer Y, , YUMTHIBAIOIIMIA HEMONHYI0 aHKe-
POBKY apMaTypbl 1 ONpefieNsieMbli CorjiacHo n. 3.44.

Ina sneMeHToB M3 Jjierkoro GeroHa Kkmacca B7.5
M HWDKE pacyeTHbie CONPOTHUBIICHUA R, NONMEpeyHOH
apmatypbl kyaccoB A-I u Bp-l ymHOXatoTCa Ha K03¢-
dumment ycnosuit paborbr 7, =0,8.

2.21 (2.30) . 3pauenns MOZYJA YNPYTOCTH apMaty-
pb1 E; IPUHAMAIOTCA PaBHBIMH [UIA apMaTyPhl KIIACCOB:

Allm A-I1 . ... 210000 MIla (2 100 000 xrc/cm?)
A-lllg AT-IIIC . 200000 ,, (2000000 )
Bpl ....... 170000 ,, (1700000 , )

3. PACYET BETOHHBIX
W XEJIE3OBETOHHbIX 3JIEMEHTOB
O NMPEIEJBHbMM COCTOSAHUAM
MEPBOH T'PYIIIBI

3.1.Ina yyera BIAMAHHA [UIMTENbHOCTH JEHCTBHA
Harpy30K Ha NpOYHOCTb OeToHa pacyeT OETOHHBIX M
eJ1e306eTOHHbIX JMIEMEHTOB MO NPOYHOCTH B oGLieM
Clly4ae MPOM3BOIUTCA:

a) Ha [leHiCTBHE TOCTOSAHHBIX, UIMTETIBHBIX H
KPAaTKOBpeMEHHbIX HArpy3ok, KpoMe Harpy3oK He-
NPOJIOJIKUTENIBHOrO [EHCTBHA (BETPOBBIX, KPaHOBBIX,
OT TPaHCMOPTHBIX CPE/ICTB, BOZHHUKMOLWMX NPU M3ro-
TOBJIEHMH, TPaHCHOPTHPOBAHMH H BO3BEICHHH,M T.1L.),
a TaKXe Ha JeficTBHe OCOOBIX HArpy30K, BbI3BaHHbBIX
nebopMalMAMH HPOCAIOUHBIX, HAOYXaIOLMX, BEYHO-
Mep3NbIX H MONOGHBIX IPYHTOB; B 3TOM CIIydae pac-
YeTHbie COMPOTHBIIEHHSA GETOHA CKATHIO H PACTDKEHHIO
COOTBETCTBEHHO R, M R, npuHHMMaloTca mo TaGi. 8
opu v, = 09:

6) Ha fIefiCTBHEe BCex HArpy3oK, BKIIIOYas HAarpy3KH
HEMpPOJIOIKHTENBHOTO NEHCTBHA; B 3TOM CJIyyae pac-
yeTHble COMpoTUBIEHHA GetoHa R, u R,, npuHuMa-
10TcA 10 1a6n. 8 mpu 7y, = 1,1%.

Ecny KOHCTpYKIHMA 3KCIUlyaTHpyeTcA B YCJIOBHSIX,
OMaronpHATHBIX ISl HAPACTaHHA NPOYHOCTH GeToHa
{ TBepaeHue mnoOx BOOONH, BO BIAKHOM TIpyHTe WM
TIPH BAQXHOCTH OKPpY>XKaiolllero Bo3fyxa cBbimie 75 %
(cm. . 1.8)], pacver mo cnyvaw ,,a” IPOM3BOOMTCA
npu v, = 1,0.

* Ecny npu yuyeTe oCOGBIX Harpy3ok, COTJIaCHO YKa3aHHAM
COOTBETCTBYIOLIMX HOPM, BBOIMTCA HOMONHHTENbHLIH KO-
duuMeHT ycrnoBHit paboTel (Hampumep, [IpH yueTe ceficMHvec-
KHX Harpy3okK) , IPHHUMAETCH vp, = 1,0.
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YcroBue MpOYHOCTH AOJDKHO YAOBJIETBOPATLCS TIPH
pacueTe Kax Mo cliyuaio ,,a”’, TaK H 1o ciyyawo ,,6”.

Tpy OTCYTCTBMM HArpy3OK HENPOAOJDKMTENBHOIO
OeHCTBUA, a TAKXKe aBapMiMHBIX pacyeT Mo IMPOYHOCTH
NPOH3BOIMTCA TONHKO MO CIIyYalo ,,a”,

[lpy HUMYMM HArpy30K HENPONOIDKATENBHOrO
ZIeiiCTBHA WM aBapUHHBIX pacueT NPOK3BOANTCA TOJIBKO
10 ciyualo ,,6”, ec/IH BIIONHAETCA YCHOBHe

Fy < 082Fy, (1)

roe F; — ycume (mMomeHt M, monepeuHas cuia
Q; wnu npogomsHas cuna Np) OT Harpy-
30K, HMCHOIb3YeMbIX NPH pacuere Mo Ciy-
yal ,,a7; NpPH 3TOM B pacyeTe CeueHUi,
HOpMaJIpHBIX K TIPOJONIBHOK OCH BHe-
LUCHTPEHHO Harpy)xe}mmx 3JI€EMEHTOB, MO-
MEHT M| NpUHUMAETCA OTHOCHTENIBHO OCH,
NMpoXonsller 4Yepe3 Hambosiee pacTSAHYThHINA
(W1 MeHee CXKAaTblif) CTepKeHb apMa-
TYpbl, @ A GETOHHBIX D3IEMEHTOB —
OTHOCHTENIBHO PACTAHYTOH WWIM HauMeHee
CKaTo# rpaHy;

F|; - ycunue OT Harpy3ox, MCHOMb3YeMbIX HPH

pacuere o ciyyaio ,,6”.

JomnyckaeTci NpPOM3BOOMT pAacueT TONBKO IO
cnyyaio ,,6” M IpH HeBBIIONHeHMH ycioBus (1), npu-
HUMaA pacieTHble CONPOTMBNEHHA OeroHa Ry u Ry,
(mpr 75, = 1,0) ¢ xoapduumenrom v, =
= 0,9F}/F; < 1,1.

s BHEUEHTPEHHO CXKAaThIX S/IEMEHTOB, PAacCUMTBI-
BaeMbIX MO HeneOPMHPOBAHHON CXeMe, 3HAYCHHSA
Fy u Fy; moxHO ompenensats Ge3 yueta mporu6a 3nme-
MEHTa.

1 KOHCTPYKIMH, SKCIUlyaTHPYEMbIX B YCIOBHAX,
GnarONpUATHBIX IS HApacTaHus IpPOYHOCTH GETOHa,
ycnoBue (1) npuoGperaer Bupm Fy < 0,9 F)y, a Ko3-
duipent vy, = Fyp/ Fy.

PACYET BETOHHBIX JJIEMEHTOB IO MPOYHOCTH

3.2(3.1). Pacuer no npouHocTd GETOHHBIX 3NEMeH-
TOB KOHCTPYKLMH HOJKEH NpPOU3BOAMTHCA [JIA ceue-
HMiH, HOPMAIBHBIX K MX HpPONONBHOH OcH. B 3aBucH-
MOCTH OT YCJIOBHH paGOTbl 3/IEMEHTOB OHM PacCYHThI-
BaloTcs Ge3 yueTa, a TaKXKe C y4eTOM CONPOTHBIICHWA
6eTOHa pacTAHYTOH 30HbBI.

Be3 yuera conpoTuBieHnss 6eTOHa pacTAHYTOH 30HBI
TIPOM3BOIMTICA PacueT BHEUEHTPEHHO CXKaThIX JJle-
MEHTOB, yKa3aHHeIX B 1. 1.7a, mpHHMMAsA, 4TO AOCTH-
JKEHMe  IpelebHOIO COCTOAHMA  XapaKTepU3yeTcs
paspylueHHeM ckaToro 6eToHa.

C yueTOM COMpOTHBIIEHUA OSTOHA PaCTAHYTOH 30HBI
TIPOM3BONMTCS PacyeT 3eMEHTOB, YKa3aHHBIX B IL. 1.76,
a TaKXKe MEeMEHTOB, B KOTOPbIX HE JONYCKAKTCA Tpe-
UMHBl IO YCNOBUSAM SKCIUIyaTaUMM KOHCTPYKUHMH
(51eMeHTOB, IOOBEpralUIMXCA [OaBJIEHHIO  BOMbI,
KapHU30B, NapaneToB u ap.). IIpu sroM npunnmaercs,
YTO JOCTIDKEHME NpeNeNbHOTO COCTOAHMA XapaKTepH-
3yercA  paspylieHHeM OeTOHa pacTAHYTOH 30HBI
(nosABNeBHEM TPEIMH) .

B cnyuae, Korga BO3MOXHO 00pa30oBaHHE HAXIIOH-
HbIX TpeWMH (HanpuMep, 3MICMEHTHl [OBYTaBPOBOrO H
TABPOBOLO CEYCHHH NpH HATHYHM [OMEPEYHBIX CUIT),
JOJKEH NPOM3BOOMTbCA pacueT GETOHHBIX INIEMEHTOB
u3 ycnosus (13).
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Kpome TOro, momkeH npoW3BOSMTBCSA pPacueT 3je-
MEHTOB Ha MeCTHOE CXarHe (CMATHe) COrJIacHO
m. 3.93.

BHeLieHTPEHHO CXKaThie 3/IeMEHThI

3.3(3.2,1.21). IIpu pacueTe BHEUEHTPEHHO CXAaThIX
GeTOHHBIX INEMEHTOB HOJDKEH HPHHHMAThCA BO BHUMa-
HHe CIYYailHbi KCIEHTPUCKTET NPOONILHOTO YCHIIHA
€,, OGYCNIOBJICHHDbIH HE YUTeHHBIMM B pacueTe ¢axro-
paMH. IKCLEHTPHCHTET €, B NoGOM cilyyae NpHHUMA-
eTCH He MeHee:

1/600 mnuHbl H7IEMEHTA KM PACCTOAHUA MEXIY €ro
CeyeHUAMH, 3aKPETUICHHBIMH OT CMELICHHU;

1/30 BBICOTBI CEUEHUS;

10 MM (ona cGOPHBIX JTIEMEHTOB IIPH OTCYTCTBHH
HPYTHX 3KCMePHMEHTAIbHO OGOCHOBAHHBIX 3HauYeHHH
e,).

A1 5MeMEHTOB CTaTHYeCKH HEONpPemenHMbIX KOH-
CTpyKuWii (HalpuMep, 3alleMIeHHBIX 1O KOHLAM CTeH
HIIH CTON60B) 3HaueHHe IKCHEHTPHUCHTETA NPOMOBHOM
CHJIBl OTHOCHTENIbHO UEHTPa T/XKECTH HNpUBEIEHHOTO
CeYeHHA €y MPHHHMAETCA DPABHbIM 3HAYEHHUIO 3KCIEH-
TPUCHTETA, TIONyYeHHOMY M3 CTaTHYeCKOTO pacyeTa
KOHCTDYKIMH, HO He MeHee e, .

B anmemeHTax cTaTMUeCKH ONpERENTMMBIX KOHCTPYK-
UMH OKCHEHIPHCHTET €y HAXOOHMICA KaK CyMMa IKC-
UEHTPHCHTETOB — ONpPENeNAeMOro M3 CTaTHYECKOTO
pacueTa KOHCTPYKIMHU U CTy4aiHOTO.

3.4(3.3). IIpu rubxoctu anemeH10B lp /i > 14 (s

TPSAMOYTOJIBHBIX CeveHuit nipu Iy /h > 4) HeoBxomuMO
YUMTBIBaTh BIMAHHE HA MX HECYIMYyI0 CIOCOGHOCTb
mporudoB B INIOCKOCTH 3KCLEHTPUCHTETA IPOHONLHOTO
YCWIMA M B HODMAIbHOH K HeH IIOCKOCTH NyTeM
YMHOXEHMsI 3HauYeHul €, Ha KodpdHuMeHT 71 (CcM.
n.3.7). B cayuae pacuera M3 IUIOCKOCTH 3KCUEHTpPH-
CHTETa NPONONBHOTO YCHINA 3HaYEeHHE €y MPHHUMAETCA
PpaBHBIM 3HAYEHHIO CITYYaiHOTO IKCHEHTPHCHTETA.
" TlpuMeHeHHe BHEUEHTPEHHO CXKATHIX GETOHHBIX 3Je-
MEHTOB (3a UCKITIOYEHHEM CITyYaeB, MPERYCMOTPEHHBIX
B N.1.76) He [OMYyCKaeTcA ApPH 3KCUEHTPHCHTETaX
TIPWIOKEHHA MpOAOJNIbHON CHIIBI C YyYeToM mporuGos
€o M, NPEBINAIINX :

a) B 3aBHCHMOCTH OT COYETaHU S HATPY30K:

NpH OCHOBHOM COYETAHHH . . . . . . . .. 09y
, 0cobom R 095y
6) B 3aBHCMMoOCTH OT KJ1acca GeToHa:
npu knacce BlOu BBiie . . . . ... .. y-10
s BlSuHMXE ......... y-=20

(3mecp ¥ — pacCTOsHHE OT LEHTpa TOKECTH CEYEHMs
Io HauGolee CXKaTOro BONOKHA GeTOHa, MM) .

3.5(3.4). Bo BHEUEHTPEHHO CXKATBIX GETOHHBIX 3J1€-
MEHTaX B CIIy4asX, YKa3aHHbIX B II. 5.122, Heo6xomumo
npeaycMaTpHBaTh KOHCTPYKTUBHYX0 apMaTypy.

3.6(3.5). PacueT BHELEHTPEHHO CXaTbIX BGETOHHBIX
MIEMEHTOB [IOJDKEH MPOH3BOOMTLCA Ge3 yuera pacra-
HyTOrO 6€TOHA M3 YCIIOBHA

N < RyA,, %)

roe A, — WIOWanAb CXarod 30HBI OeTOHa, ompene-
JN1AeMas M3 YCHOBUA, UTO €€ UEHTD THAXECTH
COBIIa/laeT ¢ TOYKOM INMPWIOXKEHHA PABHO-
AeHCTBYIOLIEH BHEIIHUX cHT (uepT. 1).
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Yepr. 1. Cxema ycunuii u 3mopa HanpsxKeHHdA B NOMEpeYHOM
CCHEHHH BHELEHTPEHHO CXKaroro GeroHHoro nementa Ge3 yyera
COmpOTHB/ICHHA GETOHA PACTAHYTOM 30HBI

1 — ueHTp TsDKECTH MIOLIANM CKATOH 30HBI; 2 — T0 Xe, WIO-
1AM BCETO CEeUeHUS

Ins anemMeATOB NPAMOYTOJBHOIO CeYeHHS Aj ONpe-
pensiercs no popMysie

Ay = bh(l— —2%1’—). (€)]

BHeueHTpeHHO CXaThbie GeTOHHBIE 3NIEMEHTHI, B KOTO-
PphIX MOABJICHHE TPELUMH He MOIMYCKAeTCA IO YCIIOBHAM
aKcIUiyaTauus  (cM. I 3.2), He3aBHCMMO OT paciera
u3 ycnoeusa (2) mOMKHbE GbITh NPOBEpeHbI C YYETOM
coNpoTHBIIeHUs GeTOHA PAaCTAHYTOH 30HBI H3 YC/IOBHA

W
N< RoeWor_ @
eoN—7

A 351eMEHTOB NPAMOYTOJIBHOIO CEYeHHS YCIIOBHE
(4) umeer BUR

N < L3RR ®
66‘077 -y
h

Pacuer BHEUEHTPEHHO CXKaThlX 3NIEMEHTOB, YKa3aH-
WIX B ML 1.76, BO/MKEH NPOM3BOOMTIBCA U3 YCHOBMA
(2) wn (4).

B popmynax (3) —(5):

7 — K03 HIMEHT, onpenmenseMslii N0 GopMyIie
®;

r — pacCTOfHME OT LEHIpa TAXKECTH CEeYeHHA [0
AOpOBOM TOYKHM, Haubonee yHaleHHOH OT
pacTaHYTOH 30HsI, ollpedenseMoe no ¢op-

myre
W
r=¢ —; ()
v A
%
v =16 — , HO IIpMHUMAaeTCA He MEHee
Rb, ser

0,7 u ue Gonee 1,0;

0p — MaKCHMaJIbHOE HANPAXEHHE CKATHA, BHIYHC-
nsaeMoe Kak is yIpyroro Tena;

Wpy — MOMEHT CONpOTHBIEHHs CeUeHHA /1A Kpail-
HEro pacTAHYTOrO BOJIOKHa C yYeToM He-
ynpyrux fgedopMammit pactamyToro GeroHa,
onpefensaeMblift B NPeNIONOXKEHHH OTCYTCT-
BHA NPOJOJIBLHOH CHABI IO popMyIIe

e 2o g
h—x

rne I, — MOMEHT HHEPIMH IUTOLIAAM CEUCHHA CXa-
TO# 30HBI 6eTOHA OTHOCHTENBHO HYJIEBOH
JIVHUM,

Spo — CTATHUECKMI MOMEHT MUIOWANM CEYCHUS
pacTAHYTOH 30HBI OETOHa OTHOCHTENIHHO
HYJIEBOH JIMHHH,

h - X — paccTosAHHE OT HYNEBOH JIMHMM [0 paCTA-
HyTO# rpaiil, paBHOE:
285,
s

A+ Abl ‘

Ap, — mromanp CXxaroii 30HBI GeTOHa, IONON-
HeHHaA B pACTAHYTOH 30He NPAMOYroOib-
HMKOM IMpHHOH b, paBHOH IUMpuHE
CeYyeHUA NO HYJNEBOH JIMHMM, H BBICOTOH
h—Xx (uepr.2);

Spy — CTAaTHUECKHH MOMEHT IUIOWIANH Ay, OTHO-
CMTEJIbHO pacTAHYTOH rpaHH.

h—-x=

51
a
] Hynebasq
Yepr. 2. K onpeaeneumio A b = TUHUR
Z
4

Homyckaerca 3Hauenme W, ompenensate mo dop-
Myie
wpl = 7w0 3

roae 7Y — cm. 1abn. 29.

3.7(3.6) . 3uauenne xo3pPuIHeHTa 7, YUHTHIBAIO-
mero BIMAHKE NporHGa HA 3HAUEHHe KCICHTPHCHTETA
NpOAOC/BHOTO YCWIMA €g, CleAyeT ONpefenATh No

dopmyre
n = -_— > (8)

cr
roe N, — yCIIOBHasA KPUTHYECKas CHJIA, ONpefelnse-
Mas 1o opmyite
N = B T { o011
e ¢l \0,1+5,

+0, 1) )

(3mecs I — MOMEHT MHepLMU GETOHHOTO CEYEHHs) .
Jis 37eMeHTOB MPAMOYTONBHOTO cevueHns Ghopmyna
(9) umeer Bug

_ 0533E,4 ( 0,11
sp,(lo/h)2 0,1+6e

B ¢popmynax (9) u (9a):
¢; — KOIQOULMEHT, YUMTHIBAIOMMK BIIMAHWE
[UTHTENLHOrO  AEHACTBHS HATPY3KH Ha
nporuG 3meMeHTa B MpeleNIbHOM COCTOA-
HMM, PaBHBI#A:

cr

+0, 1). (9a)

M
=1+ —L . (o)
1

HO He Gonee 1+ 8,
3gech B — Ko3duiMeHT,
1abm. 16;

TIPHHHMAaeMBIH 1o

19



M; — MOMEHT OTHOCHTEJIbHO PAaCTAHYTOH HIM
HaWMeHee CXKaToi TrpaHH ceueHus OT
OeACTBUSL MOCTOSIHHBIX, [MTEJIHHBIX M
KPaTKOBPEMEHHBIX Harpy3o0K;

M,; — 10 Xe, OT NEACTBUA MOCTOSAHHBIX U JTH-

TEJIbHBIX Harpy3oK;
lo — omnpepensercs no rabi. 17,
8, — KOIpHUMEHT, NPHHUMAEMBIA PpaBHbLIM
eo [/ i, HO He MeHee
6e’ min = 0:5 - 0,01 —;‘0—— - 0,01 Rb

(3mecs Ry — B Mila).

Il puMeuanun e [Ipu pacuere CeueHHA MO CAYYAAM ,,2”
H ,,6” (cm. o. 3.1) momyckaercs 3HaueHme 8, min ONPEBENATE

OMHH pas, IpuHHMas 3HaveHne Ry npn vy, = 1,0.

Ta6nuua 16(30)

Beron Kospdpuimenr 8
B ¢popmyne (10)
1. Taxenni#t 1,0
2. MenKo3epHHCTBIH Tpynn:
A 1,3
b 1,5
B 1,0
3. Jlerxuit:
NIP¥ MCKYCCTBEHHBIX KPYNHBIX 3anon-
HHTENAX H MEIKOM 3alOAHKTENE:
IOTHOM 1,0
NOPUCTOM 1.5
fipd eCTeCTBEHHBIX KpYMHBIX 3amoj- 2,5
HMTENAxX
4, Tlopu30BaHHLI! 2,0

Il pu™Meuanune Ipynnsl MenkosepHucroro GeroHa
NpHBeOeHsI B 11, 2.1,

Tabnuuma 17(31)

PacueTHas gnuHa
XapakTep onMpaHus l, BHeUEeHTpEeHHO
CTeH u cTonfoB CKaThIX GeTOHHBIX
3NEMEHTOB
1. C omopamu BBepXy ¥ BHU3Y:
a) MpM INapHMpaxX HA OBYX KOHUAX H
HE3aBKCMMO OT BEJIMMMHBI CMellle-
HUS ONOP
6) mpM 3almIeMIIEHHM OfIHOFO K3
KOHUOB M BO3MOXXHOM CMeLUeHHH
orop IS 3MaHMH
MHOTOIIPOJICTHBIX 1,28§H
OHHOMNPONETHBIX 1,50H
2. Csoboamo croAume 2,00H

O6o3nauenue, npunsroe ¢ tapa. 17: H —~ Bricora cronGa
(CTeHbl) B mMpedeNax 3Taxa 3a BLIYETOM TONLIMHLI IUIMTHE Yiepe-
KPBITHA HITH BBICOTa CBOGOAHO CToAEH KOHCTPYKUMH.

3.8. Pacyer ¢ y4eToM HporHOa BHELIEHTPEHHO CXa-

TbIX OETOHHBIX 3JIEMEHTOB INPAMOYIOJIBHOTO CEYCHMsA
u3 Tmxenoro OeroHa knacca He Bpuue B20 pmomycka-
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eTcA NPOM3BOTMTH C MOMOLWBI0 rpaduka (uepr. 3).
Ilpu 3TOM HOIDKHO BHLINOJIHATBCA YCIOBHE

N < aanbh,

rie @, — ompenensercs no rpapuxy (uepr.3) B
3aBMCHMOCTH OT 3HAYeHHH eg/h m
A= Ily/h.
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Yept. 3. I'paduk Hecynteit CNOCOGHOCTH BHELEHTPEHHO CHKATBIX
GeTOHHBIX INCMEHTOB

Hsrubaembie JMeMEHThI

3.9(3.8). Pacuer usruGaeMpix GETOHHBIX 3JIEMEHTOB
AOJDKEeH NPOH3BOIUTLCA H3 YCIIOBHA

M < Ry Wy, 11

rae Wp[ — onpepenserca no ¢opmyne (7); nna

3NEMEHTOB  MPAMOYIOJIbHOTO  CeueHHA
Wy mpMHMMAeTCH PaBHBIM:
bh*
1= : (12)
P 35

Kpome TOro, mis 31eMeHTOB TaBpOBOTO H ABYTaB-
POBOFO CEYEHMI JOJDKHO BBIMONHATLCA YCOBHE

Txy S Ry, (13)

TAC Tyy, — KacaTesbHble HANPSDKEHUHA, ONpeNeNseMble
KaK [jif ylpyroro MarepHana Ha YpoBHe
LEHTPa TAXKECTH CeUeHHs .

ITpumepsi pacueTa

Npumep 1. Jano: MexxkBapTHpHas OGeTOHHAA NaHesb
creHbl TONMumHOM A = 200 MM, BbicoTol H = 2,7 M,
H3TOTOBJICHHAaA BEPTHKAIBHO (B KacceTe) M3 KepaMm-
3uro6eTOHa Ha KBapieBOM MecKe-knacca B15, mapku
no cpepHei wiorHocty D1600 (£, = 14 000 Mlla);
nonHas Harpyska Ha 1 M crewst N = 900 xH, B 1tom
yucyie TOCTOSHHAA M UIMTENbHasg Harpysku N; =



= 540 xH; Harpy3kHu HeNpOHODKUTENBHOro AEHCTBUA
OTCYTCTBYIOT.
Tpebyerca npoBepUTh IPOYHOCTD MAHENH CTEHBI.
PacueT MpOM3BOOMM COMIacHO M. 3.6 Ha JieiicTBHe
npopmonbHoit cunbl N = 900 xH, npunoxeHHO# co
CIyYalHbIM  9KCUEHTPHCHTETOM €,, OIpeleisieMbIM
cornacHo 1. 3.3.
200

= 6,6Tmm < 10 MM u
30

Iockonsky LI
30

il = 2100 _ 4,5mMm < 10 MM, cryyaitHbIit
600 600

SKCIEHTPHCHTET NPHAMMAaeM paBHbIM 10MM, T.e.
o = 10MM. 3akpeluieHHe MaHelIH CBEPXY M CHH3Y
NpUHMMAaEeM LIADHHPHBIM, CJIE[OBATESIBHO, pacyeTHaA

pnuHa ly, cornacHo T1abn. 17, paBHa lp = H = 2,7 m.

Tak Kax rH6KOCTb NaHeH —;0— = -—20’% = 13,5 >

> 4, pacueT NPOU3BOSKM C YYETOM NpOrHba COTnacHO
m 3.7.

Ilo dopmyne (10) ompenenum xoddpdumueHt ¢,
npuinman f = 1,0 (cM. Tabn. 16). IMockoneKy 3akc-
HeHTPUCHTET MPONONBHON CHIIBI He 3aBHCUT OT Xapak-

M
Tépa HarpysokK, 30eCb MOXHO MNPHHATH ——ll— =

M
—1L = 1+06 = 16.
M,

ITockonbKy Harpy3KH HeIMpOXODKUTENIBHOIO Heid-
CTBHS OTCYTCTBYIOT, PacueTHOe CONpOTHBIIeHHE GeToHa
R}, cormacxo m. 3.1, mpusmmaem c yueroMm Ko3ddu-
maeHTa vy, = 0,90, 1.e. Ry, = 7,7 MIla, a ywrs1Bas,
cornacHo Tabn. 9, woddpbuumentsl ycnoBuit paGors
Tp3 = 0,851 755 = 0,90, nomyunm Ry = 7,7 - 0,85 x
x 0,90 = 5,89 MIla.

= 1+
TOorjaa 1 ﬁ

1l

Tak xak 8, ,;; = 0,5 — 0,01 -l;’l— —0,01R,

= 0,5 — 0,01 13,5 — 0,01 - 5,89 = 0,306 > -;l
10

200

Kpurmyeckyio cmny N, onpepennm mno dopmyne

(9a), npunkMas nowanp ceveHua A ang 1 M UTHHBI
cTeHbl, T. .4 = 200 X 1000 = 200 000 mm?:

0,533E, A ( 0,11 +0’1)
ei(l/h)? \ 0,1+3,

_ 0,533 - 14 - 10° - 200 000 X
1.6 - 13,52

X ( 0,11
0,1 +0,306

, NpuHUMaeM 8, = 8, i = 0,306.

cr —

ros) -

1898 - 10° H = 1898 kH,

= = = 1,902.
1- N 1- 900
N,, 1898

Ipoeepum ycnosue (2), ncnonsays dopmyny (3):
2
Rydy = Rbbh<1— ‘:" >=
2-10-1,902 >=
200
954000H = 954xH > N = 900 kH,
T. €. IPOYHOCTb IaHeNH oGecneueHa.

I

5,89 . 200 000(1 -

PACYET KEJIESBOBETOHHBIX
JJIEMEHTOB 10 MPOYHOCTH

3.10(3.9). Pacyer no mpOYHOCTH XeNe300eTOHHBIX
3NEMEHTOB [OJDKEH IIPOM3BOAMTIBCA [UIA  CCYCHMH,
HOPMAIBHBIX K UX [POJONLHOM OCH, & TaKXKe Jif
HAaKJIOHHBIX K Hell ceyeHWH Hauborlee OMacHOro Hampas-
JICHHUA. HpPI HAIHYUH KpPYTALMX MOMEHTOB CIICOyeT
NpOBEpPUTh INPOYHOCTh MPOCTPAHCTBEHHBIX CEYEHHH,
OrpaHMYeHHBIX B pPAcCTAHYTOH 30HE CIMPaJIbHOHK Tpe-
LMHOH HauboJjiee OMAaCHOrO H3 BO3MOXKHBIX HaIllpaBiie-
Huii. Kpome Toro, ciemyer MpPOH3BOAMTb pacyeT 3ie-
MEHTOB HAa MeCTHOe peficTBHe Harpy3KHu (cMsTHe,
NpOAaBJIMBAHNE, OTPHIB) .

H3ruGaeMbie 37IeMEHTHI

PACYET CEYEHHH,
HOPMAJIbHBIX K ITPOAQOJIbHON OCH 3JIEMEHTA

3.11(3.11) . Pacuer ceueHuil, HOpDMaNBHBIX K IIpO-
IONBHOM OCH 3JIeMEHTa, KOrfa H3rubarliuif MOMEHT
HeHCTBYeT B IUIOCKOCTH OCH CHMMETDHM CeYeHHS M
apMaTypa COCpeIOTOYCHA y NepNeHIUKYNAPHBIX YKa-
3aHHOH IUIOCKOCTH IpaHeH 31IeMeHTa, clielyeT NMpOoM3-
BOJMTH corjlacHo mi. 3.15—3.23 B 3aBHCHMOCTH OT
COOTHOLIEHUA MEXAYy 3HaYeHHeM OTHOCHTENbHOM
BBICOTBI CXKaToil 30HBI GeToHa & = x/h,, onpenense-
MO H3 COOTBETCTBYWOIUMX YCIIOBHH paBHOBecHA, W
3HAYCHHEM OTHOCHTENIBHOH BBICOTBI CXKaTOH 30HBI
Getona £p (cm.m. 3.14), npu KOTOpoM mNpepenbHOE
COCTOSIHME 3JJIEMEHTa HACTYNaeT OOHOBPEMEHHO C
OOCTHXXEHHEM B pacTAHYTOH apMaType HanpsKeHHs,
PaBHOTO PacueTHOMY COMPOTHBIICHHUIO -R (.

3.12(3.18) . Pacuer u3ruGaeMbix 3j71€eMEHTOB KOJIb-
LEBOTO CeYeHHS MpPH COOTHOLUECHHH BHYTPEHHEro H
HapyXHOro paguycoB r,/r, = 0,5 ¢ apmatypoi,
paBHOMepHO paclpedeneHHOl MO IIHHE OKpPYXXHOCTH
(upn uMce NPOJONBHBIX CTepXHeH He MeHee 6),
JOJDKEH NPOM3BOOMTBCS KAaK )i BHELEHTPEHHO CXa-
TBIX 37IEMEHTOB corjacho nm. 3.69 u 3.70, npunnmas
3HayeHHe NpoxonbHoi cwibl N = 0 M nNoncTaBnAs
BMecTo Ne, 3HauyeHHe H3ruGawolero MoMenra M.

3.13. PacueT HOpManbHBIX CeYeHMI, HE OTOBOPEHHbIX
B nn. 3.11, 3.12 u 3.24, npousBonurca no ¢opmynam
o61ero ciyyas pacyeti. HOpMalIbHOTO CeUeHHA COTJIaCHO
n. 3.76, npunnmas B popmyne (154) N = 0 u 3ame-
HAA B ycnoBuu (153) 3Havenwe Né menuuumHon M —
npoeKmMell H3rubGaroolIero MOMEHTa Ha IDIOCKOCTD,
HEPHEHAMKYAPHYI0 NPAMOH, OrpaHHYMBAIOMIEHA CXKa-
Tyio 30HY. ECiin 0Ch CHMMeETpUM CedeHHA He COBNamaey
¢ IUIOCKOCTBIO [eHCTBHA MOMEHTa HJIM BOBCE OTCYT-
CTBYeT, MNOJIO)KEHHe TPaHMIbI CKATOH 30HBI [OJDKHO
obecneuMTbh BBINOJIHEHKE HOONOJHUTEJIBHOIO YyCIIOBHA
NapauIeNIbHOCTH INTOCKOCTH JeHCTBUA MOMEHTOB BHEL-
HHX M BHYTpeHHHX CHIL.
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3.14(3.12). 3uavenme £p onpenenserca no dop-
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rge w — XapaKTepHCTHKAa CKarod 3onm OeroHa,

TAKEMOTO « v o o v v o 0 o v oo oeaon 0,85
MeKo3epHuCTOro (cm. . 2.1) rpynm:
- N ,80
BuB ........... ... 0,75
JIETKOro ¥ MOPH30BaHHOTO . . . . . . 0.80

Oge,y = 500 Mlla — mpu ucnions3oBanuy K03 n-
LMEHTa YCIOBHH paGoTel OeToHZ 7Ypy =
=09 (cm. 1. 3.1);

O,c 4 = 400 MIla — npu ucnonb3oBaHuH KO3ddu-

sc,
IHEHTa 752 = 1,0 M 752 = 1,1;

onpepeinseMasn no gopmyine R;,R;, —B MIla.
w = a —0.008R (15) 3HaveHHss w H fg NpHBEOECHBI VI 3JIEMEHTOB
’ b 5 M3 TAXKeNnoro GetoHa — B TaGnm. 18, W3 -MenKo3epHH-
3heCh @ — KOIDGHIEHT, NPHHNMAECMbIH CTOTO FPYMIBI A, JIETKOTO B NOPH30BaHHOTO GETOHOB —
PpaBHbIM s GeToHa: B Ta6n. 19.
Ta6nuua 18
Koagpdu- | Knacc pacraryrolt | O6o- 3HaveHus w, £p, «p H Y, WA ANEMEHTOB U3 TAKEXOro GeTOHA KIIaccoB
UMEHT yCo- apMaTyphi 3HAYe-
Bu#t paboThl HHe B12,5| B1S B20 B25 B30 B35 B40 B45 BSO BSS B60
GeToHa 7y,
0,9 JlioGoit w 0,796 | 0,788} 0,766 | 0,746 | 0,726 | 0,710 | 0,690 | 0,670 | 0,650 | 0,634 0,614
A-Ill (2 10-40) u ER 0,662 | 0,652 0,627 | 0,604 | 0,582 | 0,564 | 0,542 0,521 1 0,500 {0,484 }0,464
Bp-l (2 4; 5) ap | 0,443| 0440| 0,430 0,422 | 0,413 | 0,405 | 0,395 | 0,381 | 0,376 | 0,367 | 0,355
Ve 496 | 482 | 451 | 426 | 4,03 | 3,86 [368 {350 }336 |323 |3,09
A-ll £R 0,689 | 0,680| 0,650 0,632 | 0,610 | 0,592 | 0,571 | 0,550 | 0,531 } 0,512 [0,490
ap | 0,452] 0,449} 0,439 0432 0,424 | 0,417 | 0,408 | 0,399 | 0,390 | 0,381 | 0,370
Yo 6,46 | 6,29 | 588 | 555 | 5,25 |[5,04 {479 | 457 [4,38 [4,22 [4,03
A-l ER 0,708 | 0,698} 0,674] 0,652 | 0,630 | 0,612 | 0,591 | 0,570 | 0,551 | 0,533 | 0,510
ap | 0457 0455 0,447 | 0,439} 0,432 | 0425 | 0,416 0,407 | 0,399 {0,391 {0,380
Vo | 804 | 782 | 7,32 | 691 | 6,54 | 6,27 [596 | 568 |546 [525 |5,01
1,0 Jlo6oit w 0,790} 0,782| 0,758 | 0,734 | 0,714 | 0,694 | 0,674 | 0,650 | 0,630 | 0,610 | 0,586
Al (2 10—40) u tEr | 0,628 0,619| 0,591 0,563 | 0,541 | 0,519 | 0,498 0,473 [ 0,453 {0,434 | 0,411
Bpl (2 4; 5) ag | 0431] 0,427} 0,416 | 0,405 | 0,395 | 0,384 | 0,374 | 0,361 [ 0,350 |0.340 {0,327
Ve | 389 | 379 | 352 | 329 | 312 [297 |283 | 268 [256 [246 |2.35
AL tr | 0.660| 0,650 0,6231 0,593 | 0,573 | 0,551 | 0.530| 0,505 | 0,485 | 0,465 |0.442
ap | 04421 0439 0,429 | 0,417 0,409 | 0,399 | 0,390 | 0,378 | 0,367 ] 0,357 | 0,344
Ve | 5,07 | 494 4,60 | 4,29 | 4,07 | 3,87 | 3,69 | 349 | 3,34 |3,21 3,06
Al Ep | 0,682 0,673 0,645} 0,618 0,596 | 0,575 | 0,553 | 0,528 | 0,508 | 0,488 | 0,464
ap | 04491 0447 0437| 0427 0,419 | 0,410 | 0,400| 0,389 | 0,379 { 0,369 0,356
Yo | 631 | 615 } 5,72 | 5,34 15,07 |4,82 | 4,59 | 435 {416 |399 [3.80
1,1 Jo6Go#t w 0,784 ] 0,775] 0,750} 0,722 ] 0,698 | 0,678 | 0,653 | 0,630 ] 0,606 | 0,586 ] 0,558
A1l (210-40) n tr | 0,621 0,610] 0,581 0,550 0,523 1 0,502 | 0,481 | 0,453 | 0,429 | 0,411 0,385
Bpl (24; 5) ap | 0428 | 0424] 0412 0,399 0,386 | 0,376 | 0,365} 0,351 | 0,346 | 0,327 |0,312
ve | 3.81 3,71 | 344 | 3,19 | 3,00 | 286 | 2,73 | 2,56 | 2,52 [2,35 (2,23
A-ll g | 0,650f 0,642} 0,613} 0,582 | 0,556 | 0,534 | 0,514 | 0,485 | 0,477 | 0,442 | 0,417
ap | 0439 0436] 0425| 0413] 0,401 | 0,391 | 0,382 0,361 | 0,363 | 0,344 | 0,330
Ve | 497 | 484 449 | 4,16 | 391 |3,72 | 3,53 | 3,34 | 3,29 |306 |291
A-l kg | 0675 0,665 0,636 0,605| 0,579 | 0,558 | 0,537 0,509 { 0,500 | 0,464 |0,439
ap | 0,447 0444 0,434 | 0,422 0,411 | 0,402 | 0,393{ 0,379 | 0,375 { 0,356 | 0,343
Yo | 619 | 6,02 | 5,59 | 5,17 486 | 4,63 | 4,42 | 4,16 [ 4,00 |3,80 |[3,62
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w = 0,85-0008R;; tp = ~

IIpodonxcenue raba. 18

Osc, u

Ry

1+

[

Osc,u L1

ap = tR(L-05kg); vy, ==———t0l

R (1 d )
§ 1,1

)

Mpumeuanne 3pavenns w, g, ap M Y, NpUBENCHHKIe B Ta0. 18,BEMHCICH Ge3 yuera KOpUUHEHTOB vp; MO Tabl. 9.

Ta6numa 19
Koapdpu- | Knacc pactany- | O6o- 3uaveHus w, kg, ap U Y, VIS AEMEHTOB H3 MeTKO3ePHUCTOTO GeToHa Irpy LI A,
HHeHT yciio-{ To#t apMaTypm | 3Haye- JIETKOTO H NIOPH30BAHHOTIO GeTOHOB KJIacCoB
BH# paboThl HHE
Gerona vy, BS B7,5 B10 | B125 B1s B20 B25 B30 B35 | B40
0,9 Jo6oit w 0,780 | 0,768 | 0,757 | 0,746 | 0,738 | 0,716 | 0,696 | 0,676 | 0,660 | 0,640
A-lll (210-40) | &g 0,643 | 0,629 | 0,617 | 0,604 | 0,595 | 0,571 | 0,551 0,528 | 0,510{ 0,490
HBpl(Z4;5) ap 0,436 1 0431 0427 0422 | 0418 | 0408 | 0,399 { 0,388 | 0,380{ 0,370
Yo 4,71 4,54 4,39 4,26 4,16 3,92 3,75 3,55 342 | 3,28
A-ll ¢R 0,671 | 0,657 | 0,644 | 0,632 | 0,623 | 0,599 | 0,577 | 0,556 | 0,539 [ 0,519
ap 0,446 | 0441 | 0437 ]| 0432 | 0429 | 0,420 | 0,411 | 0,401 | 0,394 0,384
(2 6,14 592 5,73 5,55 543 5,12 4,86 4,63 4,46 | 4,27
A-l £R 0,690 | 0,676 | 0,664} 0652 | 0643 | 0,619 | 0,597 | 0,576 | 0,559 | 0,539
ap 0452 0448 | 0444 0439 | 0436 | 0427 | 0419 | 0410 | 0,403| 0,394
Ve 7,64 7,36 7,13 6,91 6,75 6,37 6,05 5,76 556 | 5,31
1,1 Jio6ott w 0,774 | 0,761 | 0,747 | 0,734 | 0,725 | 0,700 | 0,672 | 0,648 | 0,628 | 0,608
Al (210-40),1 &g 0,609 ] 0594 § 0,578 | 0,563 | 0,553 | 0,526 | 0,496 | 0,471 | 0,451 | 0,432
Bp-1 (&4; 5) ap 0,424 | 0418 | 0411 | 0405 | 0,400 | 0,388 | 0,373 | 0,360 | 0,349 | 0,339
Vo 3,70 3,56 342 3,29 3,22 3,01 2,82 2,67 2,55 | 2,45
A-lI ER 0,641 | 0,626 | 0,610 0,595 0,585 0,558 | 0,528 | 0,503 | 0,482 | 0,463
ap 0,436 | 0,430 | 0,424 | 0418 | 0414 | 0402 | 0,389 | 0,377 | 0,366} 0,356
Yp 4,82 4,64 445 4,29 4,19 3,67 3,48 3,30 3,33 | 3,19
Al ER 0,663 | 0,648 | 0,633 | 0,618 | 0,608 | 0,581 | 0,551 0,526 | 0,506 0,486
ap 0,443 | 0,438 | 0,433 0,427 | 0,423 0412 | 0,399 | 0,388 | 0,378 | 0,368
Yo 6,00 571 5,54 5,34 5,21 4,89 4,57 4,33 4,14 | 3,97
w °sc u
w = 0,80 -0,008R;; & = N ; ap = Ep(1-055p); Y, = 2 .
1+ 5s (1 W ) Ryl - w/1,1)
Isc, u 1,1

Npumeuanue 3HaueHns w, £g, ap U V,, NpuBeNeHHble B Ta0n. 19, BLMHCIICHE! 6e3 yuera xoappuumesToB 7z; o Tabn. 9.

NPSMOYTOJIbHBIE CEYEHHUA

3.15. Pacuet mpAMOYTOJIbHBIX CeUEHMH ¢ apMaTypOH,
COCPeIOTOUYEHHOM y CKaTOM M pacTAHYTOH rpaHei se-
MeHTa (4epT. 4), NPOM3BOAMTICH CIEAYIOIMM 06pa3om
B 3aBHCHMOCTH OT BBICOTBI C)KaTOH 30HBI

RsAs — RscAs' .

x = (16)
Ryb
a) upu § = e < £g — U3 ycnoBus
0
M < Rybx (hy —0,5x)+ R, A} (ko — a');(17)

6) npu & > §p — U3 yCIOBHA

M < ag Rybh¢ + Ry Ay(ho - a'), (18)

roe ap = ER (1 '—'0,5 £R)'

Mpu 3TOM pacueTHyI0 HeCylylo CIOCOGHOCTb ceve-
HUAL MOXKHO HECKOJIbKO YBE/IMUMTh MyTEM 3aMeHbl B
ycnoBur (18) 3Hauemus ap Ha 08ap + 0,2a, , rae
mp £§<1 ap,=%§(—-0,5%) wm no ta6n. 20. 3xa-
ueHUA £p M Qp ONpeneNnsAlTCA Mo 1abn. 18 u 19. Ecnn
x < 0, NPOYHOCTb IIPOBEPAETCA U3 YCTIOBYS

M < R,Ag(hy —a'). (19)

2
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Npumevanune. Eciu BBICOTa CXaTof 30HBI, ompe-
HOeNeHHa!t ¢ y4YeToM TMONIOBMHBI CXKaTOit apMaTyphl, X =

< a', pacueTHY®© HeCylyl crnocoG-

HOCTB CeueHHs MOXHO HeCKOJIBKO YBeJIMHHTB, IIDOM3BOAA pac-
ueT no ¢opmynam (16) u (17) Ge3 yueTa ckaToRt apMaryphl
L

s,
43
6 1

oAz 77,
: 6‘]&4

Ry

3

R As
> ha¥ { 2
A\
As

Yept. 4. Cxema ycunmii B nomepeyHoM NMPAMOYTONBHOM cCeve-
HHH U3rn6aeMoro xesne306eTOHHOrO IeMeHTa

3.16. U3rubaemsie 37eMeHTbl PEeKOMEHAYETCA IMpo-
eKTHpPOBAaTb TaK, 4TOOBI 0G0ecneudTs BBINOJIHEHHE
yonoBua § <  £p. HeBLINONHEHME 3TOrO YCNOBMA
MOXHO [ONMYCTMTb JilIb B CJlyyae, KOrfa IDIOMIANh
CeUCHUS PACTAHYTOH apMaTypbl OINpeleleHa U3 pac-
49era No TMpedelibHbIM COCTOAHMAM BTOPOH rpYIbI

WIH NIPHHSATA 10 KOHCTPYKTHBHbIM COOGPKEHHAM.
3.17. TlpoBepka MPOYHOCTH NpPAMOYTONBHBIX Ceve-

HUH C OTMHOYHOH apMaTypOl MPOU3BOOUTCA:
npu X < Epho — M3 yCIoBHA

" R4
TA¢ BbICOTA CKATOH 30HBI PaBHA X = —p——;
b

npu x = £phy — U3 yCROBUA
M< aRRbbhoz, (21)

NpU 3TOM PpAcCUETHYI0 HECYyLIylo CIOCOGHOCTb CeuyeHHMs
MOXHO HECKOJIBKO YBETHUHTb, €CAU HCHONb30BaTh
pexomerpaimmu 1. 3.156 [&p, ap ~ cMm. dopmyny
(14) wnu 1260. 181 19].

3.18. llop6op npofioNbHOK apMaTypbl MPOU3BOIUTCSH
criefyoMM o6pa3oM. Beramcnsercs 3HayeHue

a, = M . (22)
R, bhi
Ecmm @, < ap (cM.1abn. 18 u 19), cxarad apma-
Typa IO pacuery He Tpebyercs.
IIpy OTCYTICTBMM CXATOH apMaTypbl IUIOMIA/Ib Ceve-
HUA PAaCTAHYTOH apMaTyphl OTpeNeNaeTca Mo Gpopmyie-
A, = M , (23)
Rs g- hO

rae { — ompepensercsa no 1abn. 20 B 3aBUCHMOCTH OT
3HAYECHHA A, .

Ecm a,, > apg, T0 TpeOyeIcs yBENHUHTD CEUeHHE
WIH NOBBICHTh MapKy GeTOHa, WM YCTaHOBHTH CXKAaTyIo
apMatypy corfiacHo m. 3.19.

MIpu yuere KoaddHImMeHTa yCmoBHiE paGoTsl GeToHa
Yp2 = 0,9 (cM. 1. 3.1) monGop pacTAHYTOH apMarypsl

M < R A (hy —05x), (20) MOJKHO TaKke POHU3BOMMTH, MOMB3YACH MPHIL, 2.
Ta6nuoma 20
£ ¢ . ¢ ¢ o £ ¢ 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 0,3°3 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
024 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 - — -~

IInsa u3ruGaemplx /IEMEHTOB NPAMOYIONLHOTO CeueHHs :
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3.19. Ilnowanu cevexHuit pacTAHYTOR A U CKaTOH
A, apMaTypbl, COOTBETCTBYIIIHE MMHUMYMY HX
CyMMBI, 1A 37IeMeHTOB M3 Oerona kiacca B30 u
HMXKE PeKOMEHIYeTICA ONpemeNfATh, €CIM MO pacueTy
1pebyercsa ckaras apmarypa (cM. . 3.18), mo dop-
Mynam:

M —04R, bhi

4 = iy (24)
Ry, (o ~ d)
0,55R, bh
A, = =20 4 4!, (25)
RS

Ecnu 3HaueHue NpPHHATOH IUTOIIAAM CEYEHHA CXKa-
TOH apMaTypsl A, 3HAUMTENBHO MPEBbILIAET 3HAYCHHE,
BbIUMCIIEHHOe 1o ¢opMmyne (24), miowagb ceveHus
PacTAHYTOH apMaTyphl ONpeMeNnseTcs ¢ yueToM (aKTH-
YeCKOro 3HaueHus Iuowany A no gopmyne

R
A, = gbho—RL+ 4], (26)
§
rae & — ompenenserca mno Ta6n. 20 B 3aBHCHMOCTH
M-R; Ag(ho ~a’) >0,
R,bh¢
KOTOpOE [ODKHO YHOBJIETBOPATL YCIIOBMIO
a, < ap (cMm.T1abm 181 19).

OT 3HAYCHHA O, =

TABPOBBIE ¥ IBYTABPOBBIE CEUEHMS

3.20. PacueT ceueHMii, MMEWIMX IOJIKY B CXAaToM
30He (TaBpOBBIX, [BYTaBPOBBIX M T.I.), HOJDKeH
MPOM3BOJUTHCA B 3aBHCHMOCTH OT TOJIOXKEHHA I'paHHIIbI
CKaTOM 30HBI:

a) eCiIM I'paHMLa CKaTod 30HBI MPOXOAHMT B NOJIKeE
(uepr. 5, a), 1. e. cobioaeTcs ycrnoBue

RAg S Rybrhe + Ry A, @7

pacueT TNpOHM3BOAMTICA KaK [If MpAMOYTOJBHOTO
ceveHust umpnHoit b B cootserctau ¢ nit. 3.15 1 3.17,

§) ecrnM rpaHMLA CXaToil 30HBI NMPOXOOMT B pebpe
(uept. 5, 6), 1. €. ycnoBue (27) He coGmiofaercs, pac-
YeT POU3BOIATCA U3 YCIIOBHS

M < Rybx(ho —0,5x) + Ry (b — b)hf X
X (ho —0,5hg)+ Ry Ag(ho — a').  (28)

Ilpu aTOM BbICOTa CXKaToil 30HbI O€TOHa X onpedens-
ercs no ¢opmyie

RyAg — Ry, Ag — Ry (b — b) by
Rpb

(29)

X =

1 NpHHEMaeTca He Gonee Epho (cm. Tabn. 18 u 19).

Ecnn x 2 &ghg, ycnosue (28) MoXHO 3amMcars B
BUTIE

M< agRybhi + Ry(bf — b)hs(ho —0,5hs) +
+ Ry Ag(ho — a'), (30)

rne ap — cm. 1abn. 18 u 19.
Ilpy 31OM crefyeT yuMTHIBaTh peKOMEHIALMH
n 3.16.

ITpumeuanmn a: 1 lpu nepeMeHHOM BBICOTE CBeCOB
NOJIKH AONYCKaeTCA NPHHMUMATh 3HayeHHe h)'c pPaBHBIM CpemHel
BBICOTE CBECOB.

2. llupuHa oxatoft nonku b}, BBOAMMAR B pacuer, He
AOJI’KHA MpeBHILIATh BEJTHYHH, YKa3aHHBIX B 1. 3.23.

a) A ), 5
NI L 3 '/'i,

J ) 5%

0

4o
o

) s b ]

As

Yepr. 5. MonoxeHHe rPaHHIbI CKATOH 30HBI B TABPOBOM cede-
HHM u3rn6aemMoro #Kene306eTOHHOro 3j1eMeHTa

a — B nonke; 6 — B pebpe

3.21. Tpebyemas mnolanb CEeYEHHs CKATOH apMma-
Typbl ONpefeNsaerca no Gopmyne

A' _ M- aRRbbhoz —
s R, (ho - a’)
~ Ry (by— b)hf(ho — 0,5hp)

(1)

roe ap —cm. 1abm. 18 1 19.

3.22. Tpebyemas miomiand CeueHMs pPacTAHYTOM
apMaTypb! ONpefegeTcs CleaylluuM oGpa3oM:

a) eciM TpaHMLA CKAaTOH 30HBI MPOXOOMT B IOJIKE,
T. €. cobionaeTcs yclnoBsue

M < Rybfhe(ho —05hp)+ R Ac(ho — a'), (32)
IUIOLIaDb CeYEHMs pacTAHYTOH apMaTyphl ONpe/ielAeTCA
KaK 15 IpAMOYTOJIBHOIO CeYeHMs LM PHHOM b ;«B COOT-
BercTBMM c mn. 3.18 n 3.19;

6) ecnu rpaHMua CKaTOH 30HBI MPOXOUT B pebpe,
1. e. ycnoBue (32) He cobmopmaeTcs, wiouianp Ce4eHHA
PacTAHYTOH apMaTyphl ollpefieifeTcs o dpopmyie

. Rp[ &bho +(by — b)hf ]+ Ry Ay
s~ s
Ry

(33)

roe & omnpenenserca no tabm. 20 B 3aBHCHMOCTH OT
3HaYeHUSA
M — Ry(bj — b)hs(ho —05hy) —

a,, = —
" Rybh¢

— R, Ay(ho — a') (34)

[Ipy sTOM JHONXKHO YHOBNETBOPHATHCA YCHOBHE
@, < ap (cM.T1261. 18 1 19).

3.23(3.16) . Beomumoe B pacyer 3HaueHHe b npuHu-
MaeTca U3 yCJIIOBHA, UTO IIHpHHA CBeCa B KXY CTO-
poHY OT pebpa gomkHa ObITb He Gonee 1/6 mponera
JrIeMeHTa U He Bonee:
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a) MpH HATHUMH TOTepeuHbX pebep Wi NpH hy >
> 0,1h — 1/2 paccTofiHMs B CBETY MEXAY TPOIOTb-
HbIMH pebpamu;

6) NpH OTICYTCTBHM NOTEPEUHBIX pebep (wm mpu
PACCTOAHMAX MEXIY HUMH Gom.umx, §eM paccTOAHHA
MeX/Iy MpOMONbHBIMH peGpamu) H hf< 0,1h — 6hf,

B) NP KOHCOJIBHbIX CBECAX MOMKH!

HpH hf > 0,1h — 6hy;
” 0,05h < hf< lh 3h};

» hf < 0,051 — cBecHI He YUMTHIBAIOTCS.
TIIPUMEPBI PACUETA
IIpamoyzonvnvie cevenun

HNpumep 2. Jano: cevenue pasmepamu b = 300 mm,
h = 600 Mm; @ = 40 MM; v,, = 0,9 (Harpy3Kku He-
NPOJODKUTENIBHOTO AefCTBHS OTCYTCTBYIOT) ; M3rHbalo-
umii MoMeHT M = 200 xH - M; GeToH TAXeNblil Kiacca
B15 (R, = 7,7MIla); apmarypa xmacca A-ll (R, =
= 280 MIla).

TpeGyerca onpeNenuTh IUIOWANh CEUCHHA MPOHONb-
HOH apMaTyphi.

PacueT hg=600—40= 560 mm. IlonGop npo-
HOONBHOM apMaTypsi MPOH3BOOMM cormacHo 1. 3.18. Ilo
dopmyne (22) BHIMHCINM 3HAYCHHE O,

a, = —__ =
™ Rybhd

200 - 108
7,7 - 300 - 5607

U3 talGn. 18 mna anementa u3 GeToHa xnacca B15S ¢
apmatypoii knacca A-Il npu 7,, = 0,9 Haxomum
aR = 0,449.

Tak Kak a,, = 0,276 < ap = 0,449, cxaTan apMa-
Typa IO pacyeTy He TpebyeTcs.

W3 1a6n. 20 npu @, = 0,276 Haxomum { = 0,835.

Tpebyemylo miomans ceueHus pacTAHYTOH apma-
TypbI ORpenenuM 1o popmyie (23):

6
Ag = M __ W0 = 1528 mm?.
R ¢ he 280-0,835 - 560

TpuHuMaem 2 @28 + 1 @25 (A, = 1598 mm?).
Hpumep 3. Zano: ceuenne pasmepamu b = 300 mm,
h = 800mMM; ¢ = 70 MM; pacTsiHyTas apmarypa
kmacca A-III (R = 365 MIla); mnowanp ee ceyeHus
Ag = 2945 mm* (6 D 25); 7y, = 0,9 (Harpysxu He-
npononxcmenbuoro OCHACTBUA OTCYICTBYIOT); O€TOH
TKeNbli Kimacca B25 (Rp = 13 MIla) ; usruGaroumii
momeHt M = 550 xH - m.
Tpebyercs npoBepuTh NPOUHOCTD CEUEHHU.
Pacuert hy = 800— 70 = 730 mm. IlpoBepky
NIPOYHOCTH CeveHMsl NPOM3BOOMM cornacko m. 3.17.
Onpenenum 3HaUYCHHE X :
R .
Y = sAs . 365 -2945 _ 276 MM,
Ryb 13 - 300

= 0,276.

U3 T1abn. 18 mia aneMeHTOB H3 OeToHA Kiacca B25
¢ apMmarypo#i kmacca A-IIl mpu 7,, = 0,9 Haxopmum
E R™= 0,604
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OpouHOCTH NpoBepHM K3 ycoBra (20) :
R (ho —0,5x) = 365 -2945(730 —~ 0,5 - 276) =
= 636,4-10°H -Mm =
= 6364xH-Mm > M = 550 xH - M,

T. €. IPOYHOCTD CeueHUs obecnedeHa.

Tpumep 4. Jano: ceveHue pasmepamu b = 300 Mm,
h = 800mm; a = 50mm; apmarypa knacca A-IIl
Ry = R, = 365 MIla); wusruGarommit MOMEHT ¢
YUETOM Kpa.HOBOH Harpy3kn My = 780 xH - m;
MOMeHT Oe3 ydvera KpaHOBOAW Harpysku My =
= 670 xH-M; GetoH Txenmbid xyacca BlS (R, =
= 8,5Mllanpu v, = 1,0).

Tpebyerca oNpenenHTh IUIOWIAAb CEYeHHA NMPOJOIIb-
HO# apMaTypbl.

P a ¢ 4y e T NPOM3BOAMM Ha NOJHYI0 Harpy3Ky, Kop-
peKTHpYsA pacueTHOe CONpPOTHBJICHHe GeToHa COIJIacHO
n3.l.

780
670
npritmaeM Ry = 8.5 - 1,05 = 8,93 MIla.
BermcermMm 2y = 800 — 50 = 750 mm.
OnpenenyuM TpeGyemMy1o WIOMIaAb NPOJONILHOR apMa-
Typhl cornacHo 1. 3.18. Mo dopmyne (22) Haxomum
SHaueHMe «,,

. 6
M _ 780 - 10 — 0518,
Ry, bh¢

8,93 - 300 - 750°

Tak Kak &, = 0,518 > ap = 0,42 (cM. 1abum. 18
npu 7y, = 1,0), npa 3aMaHHBIX pasMepax CeueHMA H
Kiacce GeroHa HeoGxomuma Ckarad apmarypa. amee
pacyeT MpOU3BOJAMM corfiacHo 1. 3.19.

Tpurumas @’ = 30 mm, o dpopmynam (24) u (25)
ofipeieNIHM HEOOXOAUMYIO ILUTOLEaAb CeYeHHS CXATOH H
PACTAHYTOH apMaTypbI:

M —04R, bhi

Ry (ho —a')
6 — . 0 . 2

- 780-10° — 04 -8,93 -300-750° _ 674 Mnt?;
365 (750 — 30)

TaxKaK7b1—09————09 =105<1,1,
M

[

]

s

0S5bho Ry
RS
0,55 - 300 - 750 - 8,93

= +674 = 3702 mm2.
365

I'Ipm-mMaeM A = 163 MM’ (3 D18); A, =

= 4021 mm? (5 Q 32).

Tlpumep 5. Jano: ceqemle pasmepamu b = 300 mm,
h = 700 MM; a= 50 MM, a'= 30 MM; GeTOH TAXeNbIl
Knacca B30 (Rb = 15,5 MITa npa v, = 0,9); apma-
Typa Kiacca A-III (R = 365 MIIa) ; IIOLIaMb CeUeHHs
©KaToil apmarypuA = 942 mm? (3 &20); u3ruGao-
LM MOMeHT M = 580 KkH - m.

TpeGyerca ONpPeneNUTh IUIOIIANH CEYCHMSA PACTAHY-
TOM apMaTypsl.

§

Oy




Pacuert hg = 700— 50 =650 mMM. Pacuer npo-
H3BOJUM C YYeTOM IJIOLIAIH CXaToi apMATYpPhI COrrac-
Ho 1. 3.19.

BBIUMCIIHM 3HAUECHUE Oy,

_ M—RyA(ho—d) _
Rpbh}

QA

— _580.10% — 365 -942(650 — 30) _ =0,187;
15,5 - 300 - 650%

a,, = 0,187 < agp = 0413 (cM. Tabn. 18).
Io 1abn. 20 mpu a;, = 0,187 Haxonum & = 0,21.
HeoOxomumyio miowmafy  pacTAHYTOH  apMaTypel
onpenienM mo gopMmyse (26):

£ bhoRp

s

0,21- 30306 ~5650 15,3 4 942 = 2680 mm?.

Ipuuumaem 3 @36 (Rs = 3054 mm?).

Ipumep 6. Jano: CeueHne pasMepamu b = 300 mm,
h =700 mm; @ = 70 MM, a = 30 MM; GeTOH TKeblil
xmacca B25 (Rp = 13 MIIanpu 7, = 0,9); apmarypa
wnacca A-III (R; = Ry = 365 MIla); mnowans ceuve-
HHA pacr;myrou apmatypsl Ag = 4826 mm? (6 F32),
cXaToi A = 339 mm’ (3 &12); usrnbatoumi mo-
meHT M = 600 xH - M.

Tpebyercsa NpOBEPUTD MPOYHOCTD CEUSHUA.

Pacuert ho =700 - 70 = 630 mm. IlpoBepky
HPOMHOCTH CEYeHHA IPOH3BOAMM cornacHo 1. 3.15.

Mo d¢opmyne (16) BBHUMCIMM BBICOTY CXATOM
30HBI X:

’
A.S’: +AS=

/,
= Reds ~Rseds _
Rpb
_ 365(4826-339) .
13 - 300

ITo ta6n. 18 Haxonum (R = 0,604 u ag = 0422,
Taxk kak x = 420 mm > Eghy = 0,604 - 630 =
= 380 MM, NPOYHOCTH CEYEHHA NPOBEPUM H3 YCHAOBHA
(18):
agRybhe +RseAy (ho —a) = 0422 - 13 - 300 X
X 6302 + 365 - 339 (630 — 30) = 7274 - 10° H-Mm =
=7274xH-M>M=600kH - M,
T. €. HPOYHOCTD ceveHus obecreyeHa.

Taepogsie u 08yTagposble ceyenusn

, Tipamep 7. Jlano: ceueHune pazMepaMH b} = 1500 MM,
hf = 50 mm, b = 200 mm, h = 400 MmM; a = 40 mM;
GeroH Tmkenslii wnacca B25 (Rp = 13 MIla npu
Yo, = 0,9); apmarypa kiacca A-Ill (R; = 365 MITa);
u3ruGarcmit Moment M = 300 kH - m.

Tpebyerca onpenerMTs MJIOMIANp CEYEHHA MPOMOIIb-
HOM apMaTyphbl.
Pacuer. ho = 400 — 40 = 360 mm. Pacuer npo-

HM3BOIMM COrjacHO N. 3.22 B MpednoyoXeHHu, 41O
cXaTas apMarypa 1o pacuety He Tpebyerca.

H,ponepuM ycnoBue (32) NPUHAMasA A = 0;
Rpby hy (ho — 05hf) - 1500 - 50(360 - 0,5 X
X 50) = 326,6 - 10° H-Mmm=3266kH -M>M =
= 300 xH - M, T. e. rpaHHua CXaToil 30HbI IPOXOIUT
B MOJIKE, M PacueT MPOUIBOAUM, KaK [UIA [IPAMOYFONb-
HOTO CeYeHHs IIMPHHOH b = bf = 1500 MM cornacxo
. 3.18. BoITUCIIMM 3HaUEHHE Oy -

M _ 300 - 108

Rpbhd 13- 1500 - 360

=0,119 < ag = 0,422 (cm. Ta67. 18),

T. €. CKaTasA apMaTypa HeiCTBUTENbHO He TpeGyercs.

IInowags cevueHus pacTAHYTON apMaTypPBI BHIYMCITAM
no ¢dopmyse (23). Hna sroro mo tabn. 20 npu oy, =
= 0,119 Haxomum ¢ = 0,938, rorma

Ay =

M 300-10°
Rgthy  365-0938-360

Mpunumaem 4 328 (4, = 2463 mm?). ,

, Mipumep 8. Jlano: ceuerne pasmepamu by = 400 mm,
hr = 120 MM, b = 200 MM, & = 600 mm; @ = 60 Mm;
GeToH TaXenbld kacca B1S (Rp = 7,7 MITa npu 7, )
= 0,9); apMmarypa knacca A-Ill (R; = 365 MIla);
uarubarowmit MomeHT M = 270 xH - m.

Tpebyerca onpenenuTs IIIOWIAAb CEYEHHs PaCTAHY-
TOH apMaTyphl.

PacueTt. hy = 600 — 60 = 540 Mm. Pacuer npous-
BOOHM COIJIACHO 1. 3.22 B NpPelNoNoXeHHH, UTO cxaTas
apmMartypa He TpeGyercs.

Tak Kak Rbb h (hy — O, 5K ) = 7,7-400 X
X 120(540 — 0,5 - 120) 1774 10° H - mm =
= 1774 xH - Mm < M = 270 kH - M, T. e. rpaHuna cxa-
TOH 30HBI MPOXOOHUT B pebpe, MoWakb CeUEHUA pacTa-
HYTOH apMarypbl olipefeiuM 1o ¢popmyne (33).

I 3TOro BHIYKCIIMM 3HAYEHHe &y, |

M — Ry by~ b) hy (ho — 0,5h))

= 2434 mm>.

S=

ay = 3 =
Rpbho
_270-10° — 7,7 (400 — 200) - 120(540-0,5 - 120)
7,7 - 200 - 5402

= 0,404 < ag = 0,44

(cMm. Tabn. 18), cnemosatenbHo, ckaTas apMaTypa He
Tpebyercs.

M3 1abn. 20 npu «,, = 0,404 naxooum ¢ = 0,563,
Torga

’ R
Ag = [£bho +(by— b)h] ] —R” =
s

=[0,563 - 200 - 540 + (400 — 200) 120] —— 365

= 1789 mMm?

Mpurnmaem 4 @25 (4, = 1964 Mm?) ’

, Mpumep 9. Zlano: ceuenue pasmepamu by = 400 Mm,
hf— 100 MM, b = 200 mm, h = 600 MM; @ = 70 MM;
6eToH TAXKeIbIA Kiacca B25 (Rp =13 Ml'Ia npH 7y, =
= 0,9); pacranyras apmarypa knacca AJIl (R =

= 365 Mila); mwiomanmp ee ceuenus Ag = 1964 mm?
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(4 ©25); A, = 0; usrubaroumii Moment M =
= 300xH - m.

Tpebyercs npoBepHTh NPOYHOCTD CEUECHHUHA.

Pacue 1. hy = 600—70= 530 mm. [IpoBepky
NPOYHOCTH CeYeHWs INPOM3BOOMM coriacHo II. 3.20,
nputuman 4, = 0. Tak kak RgA; = 365 - 1964 =
= 716860H > Rybrhy = 13 -400 - 100 =
= 520000 H, rpaHuima cxXaTo# 30HBI NPOXOOMT B
pebpe. [IpOYHOCTH CEUYEHHA NIPOBEPHM M3 YCJIOBHA
(28).

Hnsa avoro mo ¢opmysne (29) ompedenum BhICOTY
CX3TOMH 30HBI X :

Red;— Ry, (b — b) hs
Ryb
365 - 1964 — 13 (400—200) 100

= -—

13 - 200

= 176 MM < £phy = 0,604 - 530 = 320 MM
( §g Haiineno u3 Tabn. 18) ;

Rpbx (ho ~0,5x)+ Ry (by — b)hs (ho —0,5h5) =
= 13-.200-176(530 -0,5-176) +
+ 13 (400 — 200) 100(530 — 0,5 - 100) =
=327,1-10°H -mm = 327,1 kH - Mm>
> M = 300kH - M,
T. €. IPOYHOCTH CeYeHHA obecmeueHa.

x =

JJIEMEHTHI, PABOTAIONIME HA KOCOM H3TUB

3.24. PacyeT npAMOYTONBHBIX, TaBPOBbIX, BYTaBpo-
BbIX M ['-<006pasHbIX ceyeHu#t 311eMEHTOB, paBOTAIOWIHX
Ha KOCOH M3rH6, AONYCKAaeTCA IPOH3BOMMTb, IIPUHM-
Mas GopMy cXaToi 30HbI IO YepT. 6, IIPH ITOM HOIDKHO
YAOBNETBOPATHCA YCIIOBUE

Mx < Rb [Aweb (ho - X3 /3) + SOV,X] + RSCS

5x ?

(3%)

rae M, — cOCTaBNISIOLAs W3rMOAIOIETO MOMEHTa B
IVIOCKOCTH OCH X (32 OCH X H ) IIpHHKMa-
I0TCA [Be B3aUMHO INepleHIUKYNsApHbIE
OCH, NMPOXOAAIIME Yepe3 HEHIP TAKECTH
CEUCHHA pacTAHYTOHM apMaryphl napan-
JIENbHO CTOPOHAM CeYeHWst; I CeueHHA
C NONKOH och X NPHHHMACICH IMapa-
JIeNbHO IUIOCKOCTH pebpa) ;

Ayep = Ap — Aoy; (36)
Ap — IWiomwangb CKaTo# 30HbI GeTOHa, papHas:
RA; - Ry A
Ab — §°°s SCT78 : (37)
Ry
A,, — mwiomaas Hanbosee CKAaTOro CBeca NOJIKH;

X, — pa3Mep CXaToi 30HbI 6eToHa Mo Haubonee
cxaToli GOKOBOH CTOpDOHE CeYeHMA, Ofnpe-
nensieMslii o gopmyne

2 RbA;zveb
1 = ——
3 Ry(boAyept Sor, y) +
— ; (38)
+RSsy— M,
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bo — paccTOAHME OT UEHTPa TAKECTH CeYCHUA
pacTAHYTOH apmaTypbl A0 Hanbosee Cxa-
TOl GOoKOBOI IrpaHH peGpa (CTOPOHSBI) ;

Soy,y — CTATMUECKHH MOMEHT MIomwam A,, B
IUIOCKOCTH OCH ¥ OTHOCHMTEJIBHO OCH X
-~ [
Sy — CTaTMYeCKHH MOMEHT IIOWadH A B WIOC-
KOCTH OCH } OTHOCUTENIBHO OCH X ;
M, — cocraBnsIOmas WIrKOAOIETO MOMEHTA B
IJIOCKOCTH OCH V'
Spy, x — CTaTHUECKMiA MOMEHT miowani 4,, B
IUIOCKOCTH OCH X OTHOCHTENBHO OCH
- ’
Sgx — CTaTHYECKHA MOMEHT IUIomami A ¢ B Iwioc-
KOCTH OCH X OTHOCHTEJIHO OCH ).
a) U 1
X , / 8 X
’
b As 5 As
L yE
. Y e %7
|
. /4} d r A// .
j R ] x
o #lep | Pl 1< e Z
B BN S
_Qo x
4 ' e 4
Lo/ o vle 4 11 8
Z o b
As 43
) 4\
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Yepr. 6. Gopma cxkaroii 30Hb B NONEPEIHOM CeYeHHH Kejle30-
GeToHHOrO 31¢MeHTa, paboTalomero Ka Koco u3rué
@ — TABPOBOI'O CeUeHHA; 6 — MPAMOYTONBHOIO cedeHuA; I —
IWIOCKOCTh HelicTBUA H3rHbaiouiero MOMeHTa; 2 -~ UeHTp
TAXKECTH CedeHHA PaCTAHYTol apMaTyphl

Ecnu yunThiBaeMbie B pacyeTe pacTaHyThIe apMaTyp-
Hble CTEPXHM paclojlaraioTc? B IUIOCKOCTH OCH X
(uepT. 7) , 3HaUeHHe X; BBHIYMCIACTCA 110 opMyne

X; = —t +V/t? + 24, ct2B, (39)

Sov, y €188 = Sop, x

e t = 1,5(
Aweb

+ bo ctgf — ho);

B — yrom HakioOHa IIOCKOCTH HEHCTBHA H3IH-
Galouiero MOMeHTa K ocH X, T. €. ctgff =
= M,/M,.

fngckocms ded-
cmius useu-
sarweea
MOMEHIMa
X

-

Yepr. 7. Cevertne c pacra-
HYTHIMH  ApMAaTypHBIMH <
CTePpXXKHAMH B IUIOCKOCTH
ocH X
A ¥
i1 5. 3




Gopmynoit  (39) Takke Clenyer NONB30BATHCA
HEe3aBHCHMO OT PACTOJIOKEHHA ApMATyphl, €CITH Heoo-
XORMMO OlpeNic/IMTb MpefeNbHoe 3HaYeHHe H3TUOaro-
1Ier0 MOMEHTA TIpH 3aJlaHHOM yrae f8.

IIpu pacuere NpPAMOYFOMBHBIX CEYEHHH 3HAYCHHA
Aoys Sop, x U Soy, y B dopmynax (35), (36), (38)
¥ (39) NpHHAMAIOTCHA PABHBIMH HYITIO.

Ecmm A, < A4,, w x; < O,Zh}, pacyet pou3Bo-

JATCA KaK A INIPAMOYTOJIBHOIO CEUeHUA lll]{pHHOi;I

b= b}.
Ecnu BhIONHAETCA yCJTOBHe
1,54
x, web ( 40)
b + bov

(rne b,, — LMpPHHA HAUMEHEE CXATOTO CBECA NOJNKH) ,
pacueT Npou3BOIMTICH 6¢3 ydera kocoro M3ruba, T.e.
no ¢popmynam mn. 3.15 u 3.20, Ha pelicTBHE MOMeHTa
M = M, npu 3TOM CliefiyeT MpoBepHTs yCioBue (41),
HpHMHKMMAsA X, , KaK IIpH KOCOM H3ruGe.

Mpu onpenencuun 3nauenus A, no gopmyne (37)
HallpsDKEHWe B PAaCcTAHYTOM CIepXkHe, OnHkaiiieM K
rpaHHie CKaTod 30HbI, He JOMKHO GbiTh MeHee R,
yT0 0GecmeunBacTCs COOMoaeHUEM YCIIOBUA

b, tgf + x
g = °",ge <R, (41)
(boi + bov) tg0 + hoi

ride &g — cM.TabGn.18u 19;
boji, hoj — paccToOsHMA  OT  PacCMATPHBAEMOIO
CTepXHA COOTBETICTBEHHO A0 HauGoJee
cXaToii 6GoxoBO# rpany pebpa (CTOpoHbI)
¥ 10 HaubGosiee CKaTo# rpaHu, HOpMalib-
HOH K ocK x (cM. uepr. 6) ;
b, ,— UmMpHHa HAHGOJIEE CKATOTO CBEC;

— Yroji HakKJloHA MpAMOH, OrpaHHUMBAlO-
wed CXaTyio 30HY, K OCH V; 3HaueHHe
tgd omnpenenserca no ¢gopmyne
xi

24web
Ecnu yenopue (41) He cobmonaeTcs, pacyeT CeyeHHA

IIPOM3BOIMTCH MNOCIEHOBATE/IbHBIMH NPUGIYDKEHHAMM,

3aMeHsA B ¢popMyne (37) mIA KaXAOro PacTAHYTOTO

CTEPXHA BelHYMHY R, 3HaYeHHAMH HanpsKeHHH, pap-

HBbIMH :

tgf =

05 = Y (w/&; — 1)R, Ho He Gonee Ry,

roe Y., w — NpHHUMaloTcA Mo Ta6n. 18 u 19, npu
3TOM OCH X M Y MPOBOJATCA 4epe3 PaBHO-
peficTBYIOLIyl0 YCHMMA B pPacTAHYTBIX
CTEPXKHAX.

Ilp# MpoeKTHPOBaHHH KOHCTPYKIMH HE PEKOMEHLY-
eTcA OONycKaTh IpeBbilleHusA 3Havenms £; Ham &g
Gonee yeM Ha 20 %, nipu 3TOM [OMyCKAeTCA MPOM3BO-
[MTb TONBKO OJMH NOBTODHBIA pacueT C 3aMeHOH B
¢opmyne (37) 3HaueHuit R; Ijis pacTAHYTBIX CTepX-
Heil, 1A KOTOpbIX £; > £p, Ha HANP/DKEHHUS, PaBHbIC:

wlE;—1)+2
= wc( / El ) Rs. (42)
3

Ilpy noBTOpHOM pacuere 3HaueHHe X; ONpeseNs-
erca no ¢opmyne (39) He3aBHCHMO OT PacHONIOKEHHS
PACTAHYTBIX CTEPKHEH.

Osi

Pacuer Ha KocCO#t M3rH6G NPOM3BOOUTICA COIJIACHO
1. 3.27, ecny BHINOIHAIOTCA YCIIOBHSA

i NpAMOYTONbHBIX, TaBpoBeIX H [-06Gpasubix
cevyeHuik ¢ MOJIKO! B CXKATOH 30He

Xy > h; 43)
[ IBYTaBPOBBIX, TABpOBbIX M ['-06pa3HbIX ceveHwmi

C MONKOW B PacTAHYTOH 30He
x1> h"hf_ bov’ttgﬂ, (44)

e hp b,y ; — BBICOTA M IIMPUHA HAMMEHEE PACTA-
HYyTOro cBeca Noikyu (ueprt. 8).

Angcnocms
dedcmbusg

useuoarouy e
20 MOMEHITIA
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Yepr. 8. TaBpoBoe cedeHue CO

cxaroll 30HOM, 3axomsueil B

HaHMeHee pACTHHYTbIH CBec
NONKH

Tpu nons3oBanun ¢opmynoit (37) 3a pacTAHYTYIO
apmatypy WIOWAmp0 A, PEKOMEHHYeTCA NPHHUMATH
apMmarypy, pacnonaraeMywo BOIH3M pacTsHYTOH rpaHH,
NMApAUIENbHOX OCH Y, a 33 CKATYI0 apMarypy Io-
liampio A, — apMaTypy, pacmonaraeMyio BGNH3M Coka-
TOH I'paHH, NapajUIeNIbHOK OCH ¥, HO M0 OofiHy HauGolee
CXKaTyI0 CTOPOHY OT OCH X (CM. 4epT. 6).

3.25. Tpebyemoe KOTHIECTBO pacTAHYTOH apMaTypbl
IpH KOCOM H3IHGe miIA 3JeMEHTOB NPAMOYTOJILHOTO,
TaBpoBOro H I'-06pa3Horo ceueHwi ¢ NMONKOH B CXKATOH
30He peKOMEHIYETCA ONpefenaTh ¢ MOMOIIBIO YepT. 9.
Jiis 3TOr0 OPHEHTHPOBOUHO 3afal0TCA HOJIOXKEHMEM
IEHTpa TSXKECTH CEYeHHA PACTAHYTOH apMaTypbl M IO
rpaQHKy ONMpPEeNcNANT &, B 3aBUCHMOCTH OT 3HAUCHHI:

Mx "Rbsov,x "Rscssx .
Unx = 2 ’
Ry bo h}
_ My "Rbsov,y _Rscssy
Qpy = 3
Rybg ho

[ 0603naveHus — cM. popmynsr (35) —(38) 1.

Ecmn a,,, < 0, pacueT NpOM3BOAMTCA KaK ML:
NpAMOYTOIBHOTO CeueHus, NpuHimas b = by

Ecnu 3HaveHHe g Ha rpaduKe HAXOOMTICH MO JIEBYI0

b,,+b
CTOpOHY OT KPHBOH, OTBevaloLell MapaMeTpy —%—— ,
(1]

nombop apMarypsl HpoH3BOOMTCA 6€3 ydera KOCOro
u3ruba, 1. e. cornacko mu. 3.18, 3.19 u 3.22, Ha pgelicr-
BHE MOMeHTa M = M.

29
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Yepr. 9. TIpadux Hecywel CrOCOGHOCTH NPAMOYTOABHOIO,
TaBpoBoro u [-06pasHoro ceueHuit anA 3nemMexToB, paGoraio-
HUX Ha KOCOM M3ru6

Tpebyemass miowafgs pacTAHYTOM apMarypel MNpH
YCIOBHH paboThl €€ ¢ MOMHBIM PacueTHHIM CONPOTHBIIE-
HYeM onpepenserca no popmyie

- Rb ’
AS = (asboho + on) T"’ AS’ (45)
§

roe A,, — cm. dpopmyny (36).

Henrp TsxecTd ceueHMA (aKTHYECKU MPUHATOM
PacTAHYTOH apMaTyphl JOJDKEH OTCTOATh OT pacTAHy-
TBIX IpaHei He JambIlle, YeM NMPUHATHINA B pacuerTe HeHTp
TSDKeCTH. B MpOTMBHOM cnyuae pacueT NOBTODAIOT,
IpHHUMAS HOBBIH LEHTDP TAKECTH CCYCHHA PACIAHYTOMH
apMatypel.

YcnoBreM paGoThl pacTAHYTOH apMaTypbl ¢ HOJTHBIM
PacueTHBIM CONMPOTHBIICHHEM SIBJIACTCA BBINOHEHVE
ycnosus (41).

IIna anmemenToB U3 GetoHa inacca B25 v Hwke ycno-
BHe (41) Bcerna BHITIONHAETCA, €CNIA 3HAYEHUA o Ha
uepT. 9 HaxopAICA BHYTpH OONACTH, OFpaHHYEHHOMH
OCSIMH KOODIMHAT H KpPHBOH, OTBEYAIOlieH NapaMerpy
b o'v/ be.

Ecnmu ycnosue (41) He BbInonHAETCA, cnenyer
NOCTaBuTh  (YBENMUHTB) CXKATyl0 apMarypy Jnu6o

30

HOBBICHTb KNacc GeToHa, nmuGo yBenWwMTb pasMepsl
ceueHus (0coBeHHO HaubOIee CKATOro CBECa).

3HaueHHA «¢ Ha rpaduKe He NOJDKHbI HAXOAUTHCA
MEXIY OChIO Q,,,, H KPHBOIi, COOTBETCTBYIOWelH Napa-
meTpy ho/h. B” npotMBHOM cnyyae X; CTaHOBHTCH
Gonee 2, W pacyeT TOrAa NPOM3BOOMICA COTNACHO
m 3.27.

3.26. Pacuer Ha KOCOH H3rH6 HPAMOYrOMbHBIX M
MBYTaBPOBbIX CHMMETPHYHBIX CEYEHHUI ¢ CHMMETPUYHO
PaciOJIOKEHHOH apMaTypoil MOXET HpPOM3BOOMTbCA
cornacHo 1. 3.76, nputiumaa N = 0.

327.lna He oroBopeHHbIX B mi. 3.24—3.26 ceue-
HHi, a TaKXe NpH BbIMOJHeHHH ycnoBri (43) u (44)
WIH eC/Ii apMaTypa pacrpefiesieHa Mo CEYeHHIo, YTo He
TO3BONAET O pacyeTa YCTAaHOBHTb 3HAYCHHA A W A;
H PpacrnojioxeHHe LUEHTPOB THKECTH pacTAHYTOH H
CKAaTOH apMaTypbl, pacyeT Ha KOCO#H HM3rHG cnegyer
NPOM3BOMMTL, MONB3YsACh GopMynamMH mia obuero
CITy4as pacd4era HOPMabHOTo cedeHHA (cM. m. 3.76)
C yueToM yka3auuii n. 3.13.

Tlopsanok nonb3oBaHuA dopMynamu o6INero crydas
pPEeKOMEHYeTCA CEAYIOLHM:

1) NpoBOOAT [ABE B3aMMHO NNEPNEHMKYIISAPHbIE OCH
X M Y yepe3 LEHTP TAKECTH ceueHHs Haubosiee pacTany-
TOTO CTEPXKHSA MO BO3MOXKHOCTH MApaUIe/IbHO CTOPOHaM
CeYeHHA;

2) noo6upaT nocnenoBaTeNIbHbIMM NPHOIMIKEHUA-
MH HONOXEHHe NPAMOi, OFPaHHUHBAIOLLICH CKATYIO 30-
Hy, TaK, 4toGpl mpu N = O ynoBNETBOPANIOCH paBeH-
ctBo (154) mocne MOACTaHOBKH B HEro 3HaucHHi o,
onpeneneHnbix no dopmyne (155). Ilpu srom yron
HAaKJIOHA 3TOH NpsAMOH 6 INpPHHMMAIOT NMOCTOAHHBIM M
PaBHbIM Yy HaKJIOHa HEHTPAanbHOH OCH, ompeneneH-
HOMY KaK JUIfl YIPyroro MarepHana;

3) ompenensoT MOMEHTb! BHYTPeHHHX YCHIMii OTHO-
CHTENBHO OCel X K Y COOTBETCTBEHHO M, u M, .

Ecmu o6a 3T MOMEHTa OKa3bIBAalOTICA Golnblle WIH
MEHBILIE COOTBETCTBYIOIIMX COCTABNIAINIMX BHELIHEro
MOMeHTa (My H M,), IIpOYHOCTH CeUCHHMsI CUMTAETCS
COOTBETCTBEHHO 0oGecmeyeHHON Wik HeobecTedeHHOM.

Ecni OgMH U3 MOMEHTOB (HalpuMep, Myu) MeHblIe
COOTBETCTBYIOLIEH COCTABJIAIOLIEH BHEILIHETO MOMEHTA
My, a Ipyrot MOMeHT Gojblie COCTARJIAIOLIEH BHELL:
Hero Momenta (1.e. M,, > M, ), 3aHal0TCcA APYTHM
yriom 6 (GOmbLIMM, YeM paHee NpPUHATHIK) M BHOBb
NPOM3BODAT AHATOTVUHBIHA PACYeT.

Iipumepui pacsera

Tipumep 10. [Jano: xene306eTOHHDbIH TPOTOH K POBJIM
¢ yksoHoMm 1:4 (ctg = 4); ceueHHe ¥ pacroNOXeHue
apmarypei — 10 4ept. 10; v, = 0,9 (darpysxu Henpo-
JOJDKHTENIBHOTO ICHCTBUA OTCYTCIBYIOT) ; GETOH TadKe-
neii Knacca B25 (R, = 13 MIla); pacraHyTras apma-
Typa Kmacca A-Ill (R, = 365 MIla); miowansy ee
ceuenns A; = 763 mM®> (3 D18); A, = O; usruaio-
UMA MOMEHT B BEpPTUKAIbHOM miIockocTH M =
= 82,6 xH M.

Tpebyercsa MPOBEPHTD MIPOYHOCTD CEYCHHA.

Pacue 1. U3 4epr. 10 cnenyer:

ho = 400 — 30 - 1—332 = 360 MMm;



_2-120+1-30 _

3 90 MM;

b, = 300150 =~ 199 75 mm;

h}=80+29-=90MM.
2

Yepr. 10. K npumepy pacyera 10

1 — nmockocTe neicTBEA M3rEGAOLEro MOMERT3; 2 — LEHTD
TADKECTH CeMeHus pacTAHYTOH apMaTyphi

Ilo ¢opmyne (37) ompemenum mIiomamh CXATOMH
30HBI GeTOHA A
R.A 365 -763
A = S — = 4 0 2.
b R, 3 21 420 MM

IInomsanp HauGomnee cXaToro ceeca MOAKH M CTaTH-
YeCKHe MOMEHTHI 3TOH IUIOWAOM OTHOCHTENIBHO oOceil
X HY COOTBETCTBEHHO paBHbI:

A,y =b, He="T5-90 = 6750 MM}
Sov,y '_"on (bO +bov/2) =
= 6750 (90 + 75/2) = 86,06 - 10* mm>;
Sov,x = on(ho - h}/Z) =
= 6750(360 — 90/2) = 212,6 - 10* mm°.

Tax xak Ay, >A,,, pacieT NPOOOIKAEM KaK VI
TABPOBOTO CEYCHHA.

Ayep =Ap — Ay, =21 420 — 6750 = 14 670 Mm?.

Cocrasnsmomne n3ruGaomero MOMeHT2 B IDIOC-
KOCTH Ocefl ¥ U X COOTBETCTBEHHO paBHb! (IIpH ctgf =
=4):

My =Msing=—M__ 826 __
Vl +ctg?p Vl +4?
=20kH-m;

M, =M,ctgh=20- 4=80xH M.

Onpepenum o dpopmyne (38) pasmep cxaroit 30-
Hbl GeTOHA Xx; MO HauGolee CKAaTo CTOpOHE CEYeHWs,
NpHHUMAsA Ssy =0:

X, = 2 RpAlep _
3 Ry (bOAweb+Sov,y)_My
-2 13 - 14 670 -
3 13(90- 14 676 + 860 600) — 2 000 000
=223 MMm.

[Tposepum ycnoBue (40) :

1,5Awen_ 1514670 _
b+b,,  150+75

=978 Mm<x, =223 mm.

CrnemoBatensHo, pacder mpomonmxaem mno dbopmy-
JIaM KOCOro H3ruba.

[posepum ycnoBue (41) mis HauMeHee pacTAHY-
Toro CcrepxiHA. U3 yept. 10 umeem by; = 30 Mm, h; =
=400 — 30 = 370 Mmm:

x4 _ 2232
24,,.p 2-14670

tg = = 1,695;

£ = b,,te0 +x,
P (boitbyy) teO +hy;

- 75 - 1,695 +223
(30 +75) 1,695 + 370
(cm. 1a6i. 18).

Ycnosue (41) He cobGmiomaerca. Pacuer moBTOpHM,
3aMeHAA B popMyne (37) 3HaueHue R /1A HaMMeHee
PACTAHYTOTO CTEPXKHA HANpsOHKEHHEM 0O, OIpE/IeNeH-
HeIM No ¢dopmyne (42), KOppeKTHpYS 3HaYeHHA g
H bo .

W3 1abn. 18 umeem w = 0,746 n ¥, = 4,26.

o = LACL bdAct R =
3

_ 4,26(0,746/0,64 — 1)+2

3

IockonpKy BCe CTepXHH OJMHAKOBOTO MHAMETPA,
HOBBIE 3HaueHuA Ay, bo U h1y GymyT paBHBI:

=0,64>£p = 0,604

R, =0902R,.

4, =21 4203”;ﬂ=2o720 M
py = 2012040902300,
2+0902
ho =400 —30 - —3%_ = 359 7 .
2+0902
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AHaIOrHyHO OTpefieNMM 3HaYeHHi S, ., Sov, x
uA

web -
Sop, y = 6750(92+75/2) = 8741 - 10* mm3;
Sy, x = 6750(359,7 ~90/2) = 212,4 - 10° mm’;
Ayep = 20720 - 6750 = 13 970 mm>.

3naueHue x; ONpeneanM no popmyne (39):

S tgf —~
t=15 ( ov, y 188 Sov,x+ bo ctgf — ho )=
Awep
874 100 - 4 - 2 124 000 )
= l,S( +92.4-359,7) =
13970
= 159,8 mm;

Xy = - t+V t2«+2AwethgB =

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

MpoBeprM mpousocTh ceveHuss u3 ycnoeus (35),
npuHuMan S, = 0:

Rb [Aweb (ho - X /3)+ Sov’x] =

= 13[13 970(359,7 - %)

+212,4-10* ] =

=80,2 -10° H-MM>M, =80 - 10° H-mm,
T. €. IPOYHOCTb CeYeHH oBecneyena.

{Ipumep 11. Ilo paunbiM npumepa 10 HeoOXxomuMo
NO/I00PaTh IUIOIANb pPACTAHYTOH apMaTypbl IIPH MO-
MeHTe B BEPTHKaJIBHOM IUIocKOCTH M = 64 kH - M.

P a ¢ ue 1. CocTaBnsmomue U3rubamomero MoMeHTa
B IUTOCKOCTH OCEll ¥ M X paBHbI:

My =Msinﬁ= _._L =
V1+ctg?p
64 -10°
= L—— = 15,5xH - m;

V1+4?
M, = Myctgy = 155-4 = 62kH M.

OnpenenmiM HeoGXooMMOE KONMYECTBO apMaTyphbi
cornacHo 1. 3.25.

Npunumasn 3uauenus bg, ho, Sov,x, Sov,y, Sgy =
= Ss}', = 0 u3 npuMepa 10, HAXONUM 3HAUCHUA Oy x

Hapyy:

_ Mx "Rbsov,x _
(Imx = ————2—-— 3
Rybohd
. 6— - . 4
62-10° —13-2124 - 10° _ 0.227;
13 - 90 - 360%
. - My, —RyS,y,y _
i Rybé ho
. 6— . 3 4
_ 155-10° —13-86,06 - 10° _ 0.114.
13 :90% - 360

Tak KxaK @, > 0, pacueT MpoRo/MkaeM KaK MIA
TaBpOBOTO CEYEHH .

TlockonbKy TOUKA C KOOPHHHATAMH a,, ., = 0,227
H Gy, = 0,114 Ha 4epT. 9 HaXOHHTCA MO NpaByK CTO-

32

+b
POHY OT KPHBOH, OTBevalolieli napameTpy o =

bo
= 150+75 2,5, ¥ 10 neBy10 CTOPOHY OT KPHBOH,
90
. boy 75
oTBevaloleil mapamerpy ——— = —— = 0,83, apma-
b, 90

Typa GymeT paGoTaTh ¢ MOJHBLIM PAacUETHbIM CONPOTHB-
neHneM, T. €. ycnoBue (41) soimonueno. Tpebyemyio
IWIomaAh pacTAHYTOH apMaTypbi onpedeNnHM 1o ¢op-
Mmynie (45).
Mo uepr. 9 npu a,,, = 0,227 u @, , = 0,114 Haxo-
!
mm o = 025. Torpa, npuHuMan 4; = 0, umeem

Ry
Ay = (asboho + Agy) = =
$

= (02590360 + 6750) —x = 529 .

Tpunumaem crepian 3 F16 (4, = 603 M%) u
pacrioyiaraeM Mx, KaK NoKa3aHo Ha uepT. 10.

MNpumep 12./lano: HaBecHast CTEHOBaA MaHeNb
0611ecTBEHHOrO 37IaHWA NpPONETOM 5.8 M ¢ momepey-
HEIM CcedeHHeM IO UepT. 11; OeToH nerkmit Knacca
B3,5, mapku mo cpepHeil motHoctn D1100; apma-
typa knacca A-Ill; marpysku Ha maHen» B CTajMu
IKCIUTyaTalMH: B IDTOCKOCTH MHaHElH — COOCTBEHHbIH
BeC M BEC BBIIEPACTIONOKEHHOTO OCTEKJICHHA (BKIIIO-
wasA MpPOCTEHKH) BBICOTOH 3 M 3,93 xH/M?, u3
IJIOCKOCTH IIaHEJIH — BeTpoBas Harpyska 0,912 xH/m?,

TpeByerca TpOBEPHTh MPOYHOCTb MAHENH B CTATUM
IKCIUTY aTaUMH.
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Yepr. 11. K apumepy pacuera 12
1 — 8 — crepxun

P a c 4 e 1. CHavana onperensm H3rubamoilme mo-
MeHTbI, JeHCIBYIOIME B CpefHeM CedyeHMH MaHelnu B
TJIOCKOCTH M M3 IUIOCKOCTH ITaHeNu.

CornacHo mn.2.13 ompenenuM Harpyaky oT cobcer-
BeHHOro Beca naHend. Ilockonbky Kiacc Jerkoro



GeroHa Hwke B12,5, mIOTHOCT GeTOHAa NaHeNH paBHA
v =1,ID= 1,1 1100 = 1210 xr/mM*. Toraa Harpys-
Ka 0T coBCTBEHHOro Beca naHenu Gyner paBHa:
q,, = bhy-0,01=034-1,2-1210-001 =
= 4,94 kH/m,
a ¢ yueroM Ko3ddHuMeHTa HaJIe)KHOCTH IO HAarpyske
7r = 1,2 (nockombky y < 1800 Kr/m3)
q,, = 1,2-494 = §92 xH/m.

Harpyska oT Beca BbILIEpPaCIONONKEHHOIO OCTEKIe-
HUA g = 393-3 =118 kH/Mm.

Utoro Harpyska, AelcCTBYIOIIAA B INIOCKOCTH ITaHENH,
paBHa:

G = Gy + Gg = 592+ 11,8 = 17,72 xH/m,

a MOMEHT B cepemu-le TaHeNM OT >TOM Harpyaicu
? 17,72 - 5,82
Mx = q; =

= 74,5xH- M.

BerpoBast Harpyska Ha 1 M [IMHBI MaHENH, yUMTH-
Bas Mepeqady Harpy3KkH OT BILle- ¥ RHKEPACIOIOXKeH-
HOTO OCTEeKJIEHMA, PaBHa:

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

8 MOMEHT OT 3TOi Harpy3Ku paBeH:
q, 1’ 3,83-587
My = =
8 8

[ockonsky apmaTypa pacnpeneneHa HEpaBHOMEPHO
IO BCEMy CEYEHMI0, IIPOYHOCTb NpPOBEpPHM 1O Qop-
MynaM ofliero ciuyvas pacdera cormacHo n . 3.76
(c yuerom 1. 3.13).

Bce crepxHu 0603HawMM HOMepaM#, KaK MOKa3aHO
Ha vyvept.11. UYepes ueHTp Hambonee pacTAHYTOro
CYepXHA | NpOBOOMM OCh X NApajUIesibHO pasmepy
h = 1195 MM H OCb y — MapauleNbHO pasMepy b =
= 340 MM.

Yron 6 mMexay oCbio Y M NpPAMOMH, O paHHYMBAIOLIEH
CXKaTylo 30HY, NPHHUMAEM KaK IpH pacueTe ynpyroro
TefNa Ha KOCOH H3ruG:

= 16,1 kH - M.

tgg = My Ix = My (_h__)z =
I M\ b
_ 16,1 ( 1,195 )2 = 267,
745\ 0,34

OnpepenuM B nepBoM NpHOMMKEHHH IDIOUIAmb
oxkaro#f 30Hsl GeroHa no dopmyne (37), 1. e. npuHgB
BCe CTEPXHH C MOJIHBIMH PpacYeTHBIMH CONpPOTHBIIC-
HHAMM, NIPH 3TOM CTep)KeHb 8 NPHHHMAeM CXKaTbiM, a
OCTA/IbHbIE CTEPKHM — PACTAHYTHIMH.

Jna crepxweit 1, 2, 7, 8 (B10) umeeMR, = R, =
365 MIla, a s crepimeir 3—6 (D6) — R, =
355 MIla, Torna:

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

IfockoNbKy HMeeT MecTO BeIpOBas Harpy3xa, 3Ha-
YeHue R; NPUHHUMAEM C yYEeTOM KOIPQPHIMEHTA ¥y, =
=L1,1.e. Ry =2,3MITa.

W u

RsA.\' - RscA; _
Ry
126 250 — 28 650

= = 42440 MM?.
2,3
Inomanp cxaToit 30Hbl B NIPEANONIOKEHHH TPEyTrob-
Hoit ee opMbl oNpelensercs Mo dopmyne A, =
2
X1 .
= ————— , [0¢ X, — pa3Mep CKATO# 30HHI N0 CTO-
2tg0
POHe ceueHUA h, OTCIOIa X; paBeH:

x =126 4, =1/2-2,67-42440 =
=476 Mm< h = 1195 mm.

Pasmep y; CKarToH 30HBI 1O CTOPOHE CeUCHHA b
paBeH:

Ab=

T. €. AEHCTBHTENBHO CXKATasw 30HA UMEeT TPEeyTONbHYI0
dopmy.

Hanecs 3t pa3mepbl Ha 4epT. 11, Buoum, uTO
CTepXeHb 8 OKa3ajJicA B CXaroi 30He, a BCe OCTaib-
Hele — B pacTAHyToH. [IpoBepuM HanpsikeHHe Oy; B
CTepXHAX, GIMDKAHIIMX K TpaHHIC CXKAaTo#l 30HbI, T.e€.
B crepiHax 6-8, mno dopmyne (155), ompe-

Henas oTHoLleHHsa &; = no ¢opmyne &; =

0i
S} S— » THE @y; M dy; — PaCCTOAHHA OT
ay i tg0 + Ay
i-ro cTepxHA A0 Haubonmee CXATOH CTOPOHBI CeYeHMA
COOTBETCYBEHHO B HAIlpaBJIeHMH OCEH X M ).
Mpusuman o, , = 400Mla, w = 0,8 -0,008R), =
= 0,8 —0,008 - 2,3 = 0,782, nonymm

_ Osc,u w _

_ 400 ( 0,782 _1)=

_om | g
1,1

= 1082 384 (MIa).
&

Boiwic/IcHHsA CBEIEM B CJleIyIOUIYI0 TaGmuiy :

Homep | Ag, | ay; ayp |aytgd+| & o5 5 Rg,

CTepX- | pmm? MM MM+, MM MIla
HA

6 28,3 40 555 662 10,719 | 1209 <
< 355
78,5 | 300 80 881 ]0,54 1620> 365
8 78,5 40 80 187 [2,545 | -959<
< -365

U3 Tabmuubl BUAHO, YTO TONBKO MWIA CTEPXKHA 6
GbUTO NPUHATO NPH BBIMMCICHWM A, HeMpaBMiIbHOE
Hanpskenne: 355 MIla Bmecro 120,9 MITa. Ilpunu-
MaeM B 3TOM CTepXKHe HalpsDKeHHe HECKONbKO GOIb-
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uice, YeM BBIUUCHCHHOE, — Tgq = 160 MIla. U3 pasen-
ctBa (154) npu N = O BbIYHCIIMM 3HaueHHe Ay :

- 2"a.s'i“isi -
b Rb
365 - 236 + 355- 85 + 160 - 28,3 — 28 650 _
= 3 =
= 40 080 mm?.

AHAJIOTHYHO BBIYHCITHM X =l/2 - 2,67 -40 080 =
= 463 MM.

Orciona s CTEPXKHA 6 MMeeM:

Xy 463
£ = = = 0,699;
a,;180 + ay; 662
1082
Oy = — 1384 = 164 MIla,

0,699

T. &. 3HaueHWe Oy  ONU3KO K MPHHATOMY,H, CJI€[OBa-

TEJIBHO, Ay M X; He CllelyeT NepecudThIBATh.
OmnpenenMM MOMEHIb BHYTPEHHHX CHJI OTHOCH-

TeJIBHO OCEH Y H X COOTBETCTBEHHO M., n Myu.

X
My, = R,,A,,(,,xl __3!_)_

- 2;(’si“lsi(axl - ay) =
= 2,3-40030(1115———-423 )—

—3§5-2-28,3(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-M> M, = 745kH-wm;

x 463
y1=;= __§_~= 173MM,
180 2,67
_ Ji
My, = RbAb(ayl - —3") — 2oy Ag(ay, —ay) =
173
= 2340080 (300 ——3—)—(365 78,5+

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

Tlockonbky 06a BHYTPEHHMX MOMEHTa NpEBHILIAIOT
ofe COCTaBNAOIMEe BHEIHEIO0 MOMEHTa, NPOUHOCTH
ceyeHHs obecneueHa.

PACYET CEYEHHI, HAKJIOHHBIX
K [PONOJIBHOH OCH FJIEMEHTA

3.28(3.29). Pacuer xene306eTOHHBIX IEMEHTOB IO
HAaKJIOHHBIM CEYEHHAM [OJDKeH MPOU3BONMTBCA YIA
obecrieueHUst NMPOYHOCTH

Ha [leHCTBHE NONepeyHOH CWibl M0 HAKJIOHHOMH
Tonoce MeXAY HAKIOHHBIMH TpelMHaMH COIJIacHO
. 3.30;

Ha [OeicTBHe IIOMepeyHOM CHIB! IO HAKIIOHHOH
TpelrHe MIA IJIEMEHTOB C NONEepPEeYHOH apMarypoi
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cornacHo mn. 3.31-3.39, pna anemenros Ge3a nome-
PpedHOi apMaTypsl — coriacHo nn. 3.40 u 3.41;

Ha fdeficTBie H3ruGaloulero MOMeHTa MO HAKJIOH-
HOM TpelHHe cornacko nm. 3.42-3.47.

KopoTkne KOHCOMH KOJNOHH pacCUMTHIBAIOTICA Ha
HelCTBHEC NOMEpEeYHbIX CHI NO HAKJIOHHON CXKaToi
NoJIOCe MEXIy Ipy30M H ONOpo# COrIacHo I. 3.99.

Banku, HarpyeHHble OOHOA WIH HOBYMSA cOCpeno-
TOYCHHBIMH CHWIAMH, PpaclolaraeMbIMH He Janee hy
OT OIOPBHI, 2 TAKKe KOpOTKUe Sanky nponerom ! <2k,
PEKOMEHYETCA PaccYMTbIBaTh HA JIEHCTBHE MOmepey-
HOH CHIBI, pacCMATPHBAA NPOYHOCTH HAKJIOHHOM
CXKAToil TMOJNIOCKI MEXAY TPY30M H ONOpON ¢ YUeTOM
COOTBETCTBYIOIUMX pekomeHpaumii. Jlomyckaercst mpo-
M3BOIMTh pacueT TaKMX Oalloxk kak 3nemeHTOB 6e3
NoNepeYHoi apMaTyphl COrjIacHo 1. 3.40.

Iipameuanue. BHacrosmem [locoGun noa nonepeusoft
apMaTypolf MMEKTCE B BHAY XOMYTHI H OTOFHYTBle CTEpP)KHH

(oTru6er) . TepMuH ,,XOMyTHI” BiUTIOYaeT B ce6a nonepevnsie
CTEpXXHH CBapHbIX KapKacoB H XOMYTHI BA3aHBIX KapKacos.

3.29. PaccroAgnna MeXAYy XOMYTaMH S, Mexmy
Oomopoii ¥ KOHLIOM OTruGa, Ombkaimiero k omope,
§1, @ TAKXe MeX/y KOHIIOM Npeapiiylero ¥ Ha4ajiom
nocnexyomero oTruGos s, (uepr. 12) ROMXKHBI GbITH
He DoJee BEIMUMHSL §,, . -

Ppa Rprbh}

Smax = —_—Q—_’ (46)

rne ¥Yp4 — cM. Ta0I. 21.
Kpome TOro, 3TH PacCTOAHMA NOJDKHBI YAOBJIETBO-
PATh KOHCTPYKTUBHBIM TpeGoBakuamM mi. 5.69 1 5.71:

5 52

S \ <
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Yepr. 12. PaccrostHHA MekAY XOMYTaMH, ONOPOR H oTrHGAMH

[lpy 5mMHEHHOM W3MEHEHWM LMpPHHBI b TO BbIcOTE
B pacyeT HakJIOHHBIX ceveruii [ B dopmyny (46) u no-
cienyroume] BBOOMICA INHpHHa 37€MeHTa Ha ypOBHE
CepeNIHHbI BHICOTHI ceueHus (Ge3 yuera moNoK) .

PACYET JJIEMEHTOB HA IENCTBME
TMOMEPEUHOM CHJIbI
MO HAKJIOHHOW CKATOW TIONOCE

3.30(3.30) . Pacuer Xene306eTOHHBIX 37IEMEHTOB Ha
BeHCTBHE MONEPEYHOH CHIBI MMA OGECMeYeHHsA Npoy-
HOCTH IO HAKJIOHHOM IHOJIOCE MeXAy HaKJIOHHBIMM
TPEIMHAMH TONKeH IPOU3BOIKTBCA U3 YCITOBUSA

0 <0,3¢,,, 9, Rpbho, @47

rge Q- nmomepevHas CWJIa B HOPMaIbHOM CeYeHWH,
NPUHUMAEMOM HAa pACCTOAHMM OT ONOPBI
He MeHee A ;



w1 — K0P dHIMEHT, YUMTBIBAIOWMH  BiIUAHHE
XOMYTOB, HOPMAIBHBIX K OCH 3JIEMeHTa,
M onpeneAeMylii no popmyre

Y1 =1+5aMWv (48)
HO He Donee 1,3;
Asw
3HECh My = 5
bs
¥p1 — KO3bGUUMEHT, OnpeneliaeMbli o hopMyIe
¥p1 =1—BRp, (49)

3pech f — KO3 HUUMEHT,  NPHHUMAaeMbIH
PaBHBIM JUISL TAXKEJIOTO M MEJIKO-
3epHucTOoro GeroHor — 0,01,
s nerxoro 6erona — 0,02;

Rp — B MIla.

PACYET HAKJIOHHBIX CEYEHUH
HA JEWCTBME NMONEPEYHOM CHIIbI
M0 HAKIOHHOW TPEMHHE

3neMeHTbl ROCTOAHHOIL 8bICOTHL,
apMupoeartsie xomyramu 6e3 oreubos

3.31.[lpoBepka NPOYHOCTH HAKJIOHHOTO CEYCHMS
Ha [IeiCTBUE MOMEPEYHOH CHIIbL IO HAKIIOHHON TPEIIHHE
(yepT. 13) NpOM3BOIMTCA U3 YCIIOBHA

Q<0 +Qsw, (50)

roe ( — nolepeyHas CWIa OT BHEIIHEH HarpyskH,
PACTIONIOXEHHOH N0 OFHY CTOpPOHY OT pac-
CMaTpUBaEMOIO  HAKJIOHHOFO  CEYCHHA;
TIpH BEPTHKAIbHON HArpyske, MPHIIOXEHHOH
K BepXHe rpaHu 3neMeHTa, 3Havenue Q
OPUHUMAETCA B HOPMATBHOM CEYCHMHM, IIPO-
XOOAIneM Yepe3 HaHGoNee YHOaNeHHBIA OT
ONMOphl KOHEIl HAK/IOHHOTO CEUeHHsA; IIPH
Harpy3Ke, NPWIOXKEHHOH K HIDKHEH rpaHH
3JIEMEHTa WIH B NpeAesax BbICOTHI €ro cede-
HMSA, TaKXe JONMycKaercd 3Hauemue ( NpH-
HMMaTh B HauGonee yHAIeHHOM OT ONOpHI
KOHII¢ HAKJIOHHOTO CEYeHWsA, €CIIH XOMYTHI,
YCTaHOBJICHHBbIE H2 JIeliCTBHE OTpBIB2 COIJIAC-
HO 1. 3.97, He YUHTHIBAIOTCA B NAHHOM
pacuere, IpH 3TOM CJedyeT Y4YMTbIBaTh
BO3MOXHOCTh OTCYTCTBHA BpPEMEHHO#H Ha-
rPY3KH Ha yyaCTKe B Npefenax HaKIOHHOro
CeYeHHU;
Qp — nonepeyHoe yCwiHe, BOCHpHHHMaeMoe Ge-
TOHOM H paBHoOeE:

Op= » €]

My =gy, (1 +9p)Ry bR ; (52)
¥p2 — K03hbHUMEHT, yuHThIBaoLMii B GeroHa
H olnpepesAeMbIi o Ta6i. 21;
¥r — K03()HIMENT, YIHTBIBAIOIIHNI BIHAHAE CKa-
ThIX NOJNIOK B TaBPOBbIX M JBYTaBPOBLIX JIe-
MEHTaX ¥ ONpeneneMpiii no dhopmyne

b} — b) K}
w=mn£%—LQ

7o (53

Ho He Gonee 0,5,
npu 3ToM 3HaueHue (by — b) NpHHMMaercs
ue Gonee 3h’;
yueT MONOK IPOH3BOMMTCH, eCIH NPHepeuHas
apmarypa B pebpe 3aaHKepeHa B TMOJNKe,
TOE PacHojioXkeHa NonepeyHass apMarypa, co-
€IMHAIONIAA CBECh] NONIKH ¢ pebpoM;

¢ — [VIMHA TpPOEeKUMH HAKIOHHOIO CEYEHHA Ha
TIPOZIOJIbHYI0 OCb 3JIeMeHTa, ONpefeNnseMasn
cornacto 1. 3.32.

: F
9 b5
TITTITITIY)
i ]
ENERIE ¥ & !,
RewAsw |~
|1 / Sw/1sSw
L | RswAsw N
&< RswAsw b Aow
ﬁ Co
amaxT A = c L
dnrgpa q ]
J Q= Qmax—-gc-F
L\ 3
max|

Yepr. 13. CxeMa ycunuii B HAKNIOHHOM CeYeHHH 3JIEMEHTOB C
XOMYTaMH NPH paciere ero Ha AeiicTBHe NONepeiHOH CHITbI

Ta6anmpa 21
Ko dummenrst
Beton
¥b: | ¥bs | 9ba
Tsokenbrit 2,00 0,6 15
Menko3epHUCTBI] 1,70 0,5 1,2
Jlerxuit npH Mapxe no cpeHed
nnoTtHocT! Dt
1900 u Brnue 1,90 0.5 1,2
1800 n HiKe MpH MeENKOM 32
NONHUTENE:
IIOTHOM 1,75 04 1,0
HOPHCTOM 1,50 | 04 1,0

3uaverwe Q) NpPHHMMAETCA HE MEHee b, min =
= ‘pbg (l + ¢f)Rbtbh0 (wbg — cM. Ta6. 21);
Osw — HonepeyHoe  YCHIHE, BOCHPHHHMAeMOE - XO-
MYTaMH H paBHOe:

Q5w = qswCo>s (54)

30ECh ,, — YCWIHE B XOMYTaX Ha eHHHHIY
JUTHHEI 3MIEMEHTa B Npepenax
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HAKJIOHHOrO CEYeHHs, Ompene-
nseMoe 1o hopmyiie

RSWA w
G = =252 (59)

Co —MIHHA NPOEKUMH HAKIIOHHOK
TpelWMHbI Ha NPOJONBHYI0 OCH
JEMEHTa, TPHHMMAaeMas paB-
HOi:

Mp

’
dsw

Co = (56)
HO He Gonee ¢ u He Bonee 2k,
a TaKXeé He MeHee /g, €CIH
c> ho .
Ilpy 3T0OM HJIF XOMYTOB, YCTAaHABIIMBAEMBIX IO
pacuery (T.€. KOF[ia He BBINONHAIOTCA TpeGoBamus
. 3.40 1 3.41) , ROJDKHO YIOBNETBOPATLCA YCIIOBHE

Qb, min
Tsw = "5n,

Paspetntaerca He BbmoOnHATs ycrnoBue (57), ecimm
B dopmyne (52) yuMTBIBaTH TAKOE YMEHBIIEHHOE
3HaueHue Rp.b, mpu kotopom ycnosue (57) mpe-
BpAllIAETCS B pPAaBEHCIBO, T.€. €CAM NPUHUMATD

) 7

Pp2
My = Zh%qsw]%; ; B 3TOM Clyvae Bcerga NpHHH-

MaeTca Co =2Mhy, HO He bonee C.

3.32. IIpu npoBepke yciaopua (50) B 0bweMm criyyae
33/1a10TCA PAAOM HAKOHHBIX CEYEHMIT Mpd PasnMIHbIX
3HAYEHUAX C, HE MPEBIIIAIUMX PACCTOAKUA OT ONOPHI
[0 CEUEHMA C MaKCHMalibHBIM M3rMBa0iMM MOMeH-
TOM H He Gonee (¥p3/¥p3 )40,

IIpy [eHCTBUM Ha 3MEMSHT COCLEMOTOYEHHBIX CUII
3HaYeHMHA C NPUHHMAIOTCH PaBHBIMHM pPacCTOAHUAM
OT OIIOpPbI IO TOUCK MPHIIOXKEHUA 3THX cut (dept. 14).
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Yepr. 14. Pacnonoxenne pacuerHpiX HAKIOHHBIX CEYCHMil TpPH
COCPENOTOYeHHBIX CHIIaX

1 — HaKIOHHOE ceueHHe, NPOBEpAEMOe Ha AeHCTBHE NOMEpey-
Holt cunel @, ; 2 — To Xe, cunsl Q,
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[Ipu pacuete 3mMeMeHTa Ha [OeiliCTBHE DPAaBHOMEPHO
paclpeneNeHHOR Harpy3KH ¢ 3HaYeHUe ¢ IIPUHUMAETCH

M,
PaBHBIM 74—:’ » a e g, > 0,564, cnemyer npuHH-
‘ / Mp
Marth ¢ = }/——————  rfie 3HaYCHHE ¢ ONUpeRCIACTICH
q1 tqsw
crieAyIol|M 06pasoM:

a) el JeicTBYeT (aKTHYECKas DPaBHOMEPHO pac-
TipefieNicHHAA Harpy3Ka, g, =q;

6) ecnu HArpy3Ka ¢ BKIIIouaeT B ceGsl BpeMeHHYIo
Harpysky, KOTOpas IpPMBOOMICA K 3IKBHBAIEHTHOH
p2aBHOMEPHO PDacHpeflieieHHOH Harpyske v (KOrma
3MOpa MOMEHTOB M OT MpUHATOH B pacuere Harpys-
KH v Beerpa oruGaer amopy M or moGoh gaxTudeckoi
BPEMEHHON HarpyskH), ¢; =g +v/2 (rie g ~ NocTosH-
Has CIUIOILMAS HArpy3Ka) .

Iipu a3TOoM 3Havenwe () TNIPHHHMAETCA PaBHBIM
Qmax — 1€, T0€ Orax — HOMEPEUHAA CHIA B ONOPHOM
CeYeHHH.

3.33. TpeGyemMass UHTEHCHBHOCTD XOMYTOB, BhbIpa-
Kaeman uepe3 ¢ (cM. m. 3.31), onpemenserca crne-
Aymonmm obpaszom:

2) Npu HEHCTBHM Ha 37IEMEHT COCPEROTOYEHHbIX CHIT,
pacnonaraeMbIX Ha DACCTOSHUAX C; OT ONODHI, AJIA
KaXIOro HaKJIOHHOTO CeYeHHsA ¢ JUIHHOM IPOSKIMH Cj,
He MpeBHILAIOUICH PACCTOAHMA OO CEYeHMA C MAKCH-
MQIBHBIM M3ruG2I0UMM  MOMEHTOM, 3HaUEHHE g
ompenensAercsi B 3aBHCHMOCTH OT Ko03p(dHIMeHTa

_ Qi— Opi

*; Oni TI0 OTHOM K3 CIIEAYIOHX HOPMYIT:
1
- 2L oty = Ob min Co
& o= e 79
i o7 le 2ho )
Q; #0;
f = — e 58
qswlg) Co xoi"'l ( )
Ci
eclH Xo; SX; <—c:,
Qi — Qbi
Qo) =~ (59)
i Ci
ecnu — <o <—,
o ho
Qi- O)?®
Qsw(i) = T; (60)
>4
*; > —,
€N i ho
0; — Opi
swiiy = T (61)

(3pech hy npuHEMaeTCA He Gortee ¢;) .
OKOHuUaTebHO NMpHHUMAeTCs Haubonsliree 3HaYCHHE

Aswii):
é é)opmynax . 3.33:
Q; — nonepeyHas CWwia B HOPMAaJIbHOM Ce-
YEHHMH, PaCHOJIOKeHHOM Ha DPAacCTof-
HHH C; OT ONOPBI;



Qy; —onpegensercs no Qopmyne (51)
npu € = ¢j;
Op, min Mp — cm. 1. 3.31;
Co — MPHHHMAETCA PaBHBIM C;, HO He Golee
2ho;
§) mpH pefCTBMM Ha 3NeMeHT TOJIBKO PaBHOMEPHO
pacnpefieNieHHO# Harpysku ¢ TtpebGyemast HHTEHCHB-
HOCTb XOMYTOB OMpefIeNAeTca o GopMyIlaM:

be
TpH Omax S 06
Qhnax — G}
v = (62)
My Ob1
npn 7 T Q017 Qmax > 5
(Qmax — Ob1)?
=g (6
B 0GoMX CNlyuafiX (5, NPHHAMAeTcA He MeHee
Omax — Qﬂ).
2h, ’
My
npH Qmax 2 7 +0p1
0
Qm x le
Gow = = (64)

B cnyuae, ecy HoslyueHHOe 3HaueHMe sy, He YIOB-
nerBopsier ycnosuio (57), ero ciemyer BBHIYMCIIHTD
no ¢popmyne

Qmax P2
= +

Tsw 2ho ¥p3

_ ‘/(Qmax + ¥p2 )2 _ (Qmax)2
2h0 (pbg a 2h0 ’
le =2 V%QI;
Omax — NONepeYHas CHJIa B OTIOPHOM CCUCHHH
Mp, ¥4, 93 —cMm. 1. 3.31;
qy —cMm. . 3.32.
3.34.llpu ymeHbUICHAN HHTECHCHBHOCTH XOMYTOB
OT ONOpH K MpONeTy C Ggw; HA Jgu2 (HampHMep,
yBelIMYEHHEM Ilara XOMYTOB) CliefiyeT TNpPOBEPHTH
ycnopre (50) mpM 3HaYeHHAX ¢, NpeBbimalommx I, —
IVIHHY Y9aCTKa 3/1€eMeHTa ¢ MHTEHCHBHOCTBI0 XOMYTOB
qsw1 (uept. 15). Ilpn 310M 3Havenue O, NpUHHMAET-
CAl paBHBIM:

91 —

3¢ecCh

npu ¢ -1, <cgy

Qo = Asw1€or — @sw1 — qsw2) (€ — 11);
npu Ccoz ¢ —1Ii >co

Qow =dsw2 e~ 11);
apu ¢ -1y >con

st =dqsw2 Coz,

e Coj, Cop — ONpepensawIcs mo dopmyne (56)
IpH ¢gw, COOTBETCTBEHAO DPaBHOM

dswi1 Hdsw2.
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Yepr. 15. K pacuety HaxJIOHHBIX CeYeHHHl NpH H3IMeHeHHM
HHTEHCHBHOCTH XOMYTOB

[Ipn peiicTBMM Ha 3/€MEHT PaBHOMEDHO pachpe-
[eTIeHHO#M HATPY3KH JUIHHA Y9aCTKa C HHTEHCHBHOCTBIO
Gew1 TPHHHMAaeTCA He MeHee 3HaueHHs /,, onmpenens-
€MOro cltefyroimmM o6pa3oM:

eciiy q1 > qsw1 — dsw2s

I =c Mpfc +qswiCo1 — Qmax 4.1 €
! dsw1 — 4sw2 ’

Mp Yp2
rme ¢ = , HO He 6onee ho;
a1 — @sw1 — Qsw2) ¥p3

IIpY 3TOM, eCT¥ 41 > 1,560 5w — Gswas

l/ My
c=|/———;
q1 Y q5w2

eI ¢y S<qswi — Gsw2>

_ Qmax ~(Qb, min + qsw2 Con)_
a1

l 1 Co1,
30ech g, — CM. 1. 3.32.

Eciu yis 3HaYeHHA g > HE BBINOJIHAETCA YCIIOBHE
(57), nnaua I; BeIUMCHSETCA TIPH CKOPPEKTHPOBAaHHbBIX

— 2

cormacHo . 3.31 3Havemax Mp = 2h5qoyw2%p2/%b3
H Ob min = 2hoqsw2, Tpn 3TOM cymMa Op min *+
+ ggw2Co1 TIpHHAMaETCA He MeHee HeCKOppeK THpOBaH-
HOro 3HaYeHUA Op min-

FnemenTsl NOCTOAHHOU 8bICOTYL,
apMUpoOsanKble oTeubamu

3.35.[lpoBepka NpPOYHOCTH HAKJIOHHOrO CEYCHHSA
Ha JefiCTBHe MONMEPEYHON CWIBI JJiA 3IEMEHTa C OTTH-
Gamu npoussogurcsa u3 ycnosusa (50) ¢ mobasnenfiem
K NpaBoit yacTH ycnoBua (50) 3HavyeHus

Qs inc = RgwAg incsinb, (65)

rae A ine —UIOWIAND CeueHMA OITHGOB, mepece-
KaHMX ONACHY!0 HAKJIOHHYIO Tpeiy-
HY C JUTHHOH IIPOEKLMH Cy ;
0 — yron HaknOHa OTrHGOB K MPOAO/Ib-
HOMH OCH 3JIeMEHTA.
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3HaueHne Co NPHHIMAETCA PaBHBIM [UIMHE y4acTKa
aleMeHTa B Iperernax paccMaTpUBaeMOro HaKJIOHHOTO
ceueHus, ana xoroporo Beipaxemue O, + Og jno t
+ Qp = G0 t Qg inc * -—cf—-npnnumaer MUHH-
MasibHOe 3HaueHWe. JInAg 9TOTO  PacCMAaTpHBAIOTCA
YYaCTKH OT KOHIa HaKJIOHHOTO CEYCHHA WK OT KOHIA
orru6a B npefenax UIMHBL ¢ JIO Hayana oTrGa, Gonee
6nMM3KOro K ONope, WiH Zo onopbl (depr. 16), mpH
3TOM [UIMHA Y4acTKa NMpMHUMAETCA He Golee 3HaUeHMS
¢o, onpegensemoro no dopmyne (56), a HaKJIOHHBIE
TpellHHBI, HE NMepecexalonme OTTUOBI, MpH 3HAYCHHUAX
Co MeHee BBIUMCIEHHBIX IO dopmyne (56) B pacuere
He paccMaTpHBaloTCs.

ﬂs,incs ﬂs,incz /qs,lncl F
/ / i W
re—Y ~] Z / ya 7 3
3 2
/ -/
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Yepr. 16. K onpemenchuio HauGonee omacHoil HAKJIOHHOI
TPeIUMHbI [Jif 3NeMEHTOB ¢ OTrHGaMK NpH pacyere Ha aeiicTBue
NOTNepeyHO# CHIIBI

1 ~ 4 — BO3MOXHBEIe HAKIIOHHbIE TPELLMHBL; 5 — paccMarpu-
BaeMoe HaKJIOHHOE cedeHue

Ha vepr. 16 nauGonee onacHas HAKJIOHHAA TpeLMHA
COOTBETCTBYET MUHHMAIBHOMY 3HAYEHHI0O H3 ClIe[ly-
T101LMX BBIPKEHMIH :

I -qg,con +stAs,inclsmo +My/coy;
2 ~qg,Co2 tRy,A

swfs, inc2 sinb +Mp/con ;

3 = 4503 ¥Ry A ineasind + My/cos;
4 ~qswco ¥ Ryw (A, iner "'As,incz)sma + Mp/co

[ 3necs cq —~ cM. popmyny (56)].
3HayeHusA ¢ NPUHUMAIOTCA PABHBIMH Pacc1OAHAAM
OoT onopm A0 KOHIIOB O‘ITHGOB, a TaKXXe 0 MeCT IIpH-
JIOXEHUA COCPEOTOYECHHBIX CHWJI; KPOMeE TOro,Clienyer
NMpOBEPHTh HAKIIOHHBIC CEUEHHs, NepeceKallmye Io-
CNEOHION IUIOCKOCTh OTTHOOB H 3aKaHYHBAOIMECH
Ha PacCTOSIHMM Cq, OmpexensemMoM no dopmyne (56),
OT Hauazia MoOcCNedHeH H INpexmnocienHeil IVIOCKOCTEH
otru6oBs (¥ept. 17).
Pacnionoxxenue OTTHGOB HOMKHO YAOBAETBOPATH
TpeGoBauuam mn. 3.29, 5.71 u 5.72.
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Yept. 17. Pacnonometime paceTHSIX HAKJNOHHBIX ceveHHii B
JIeMente ¢ OTTHOaIMK

1 —~ 4 — pacyeTHble HAKTOHHBIE CEYCHHS

3nemenTol nepeMenHoll 8bLCOTbL
C nonepeuHbiM apMUPOSAHUEM

3.36 (3.33). Pacuer 31eMeHTOB ¢ HaKJIOHHBIMH CXKa-
THIMA TpaHAMH Ha fAEiCTBHe MOMEPEYHON CHIIbI NMPOU3-
BOOMTCA cornacko mn. 3.31, 3.32, 3.34 u 3.35 ¢ yuerom
pexomenpaumii mn. 3.37 u 3.38, npunuMas B KavyecTBe
paboueit BbIcOThI HanGoNbIIee 3HAUCHHE /o B Mpenenax
PaccMaTpHBaeMOro HAKIIOHHOTO cederna (uept. 18,4).

Pacuer 31€MEHTOB ¢ HAK/OHHBIMH PaCTAHYTBIMU
rpaHsAMH Ha [ICHCTBHE IONEPEYHOH CHIIBI TaK)Ke peKo-
MEHAyeTCcsi NpOM3BOIMTb cormacHo mm. 3.31, 3.32,
3.34 u 3.35, npyauMas B KavecTBe paGoyeil BHICOTBHI
HauGonblee 3HaueHWe h, B Ipenenax HAKJIOHHOrO
ceyenun (uepr. 18, 6).
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Yepr. 18. Banku ¢ mepeMeHHOH BHICOTOH CeYeHHA U HAKIOH-
HOM rpaHbio

a — ¢xKaro#t; 6 — pacTsHyTOR



Vron B MeXmy cxXaroih W pacTAHYTOH TpaHAMM
IEMEHTA OJDKEH YIOBIIETBOPATH ycnonmo tgf < 04.

3.37.lina Ganoxk Ge3 oTruGOB BHICOTOH, pPaBHO-
MEDHO YBE/NHYMBAIOMIEHCS OT OmOphI K MpONeTy
(cM. uept. 18), paccuMTBIBaeMBIX Ha HEHCTBHE PaBHO-
MEPHO PpacHlpelc/ieHHOH HArpy3kM ¢, HAKIOHHOE
ceucHHe NpoBepsAeTcA W3 ycnoBua (50) npu HEBHI-
rofHeHlIeM 3HAYEHHH C, OmpefieNiAeMOM ClEeHAYIONHEM
obpasom:

€CITH BBINOJTHACTCA YCIIOBHE

q1 < 0756qsw - 215 qiansw ’ (66)
3Ha4YeHHE ¢ BBHIYHCIAETCA N0 Gopmyre
M
c= b1 ; 67

Qine TV Aincsw 41

ecim ycnoue (66) He BBIMONHACTCH, 3HAUECHHE C
BbIHCIIAETCA N0 dopmyite

Mb1
Qinc + Asw +4q,

a TaKkxe, ecin ¢y, <My [(4h}),

Mbl
c= TIPY 3TOM Cp = 2H,) ,(69
l/qmuzqswtgam (op 0 =2ho),(69)

IECH Gy = b2 Rprbtg’B;
My, —Benuuuna Mp, ompenmensieMas no ¢op-
myne (52) Kak QA OMOPHOTO CedeHHUA
Ganku ¢ paGoueit BBICOTOM /1p) Oe3 yyera
TIPHONOPHOTO YLIMPEHHA LIHPHHEI b
f—yron Mexnmy cxaroi H pacTAHyTON
rpassaMH Ganku;
q; —cM. 1. 3.32.

PaGoyas BBICOTa fi9 TpH 3TOM NMPHHHMAGTCA PAaBHOMH
ho =hoy +ctgf.

IIpu yMeHpINeHHE HHTEHCHBHOCTH XOMYTOB OT Qw1
y OHOpBI I0 5w, B HpOJIETe CleAyeT HPOBEPHTh YCIIO-
pre (50) npu 3HaYEHHMAX ¢, MPEBHILLAIONMX /|, — JUTHHY
YUaCTKa IJIEMEHTa C UHTCHCHBHOCTBYO XOMYTOB (w1,
npH 3TOM 3Hauemne (g, OIpeHenseTcsas COITIACHO
m. 3.34.

Yyacriu Ganku ¢ NOCTOAHHLIM XapaKTeépoOM YBEIH-
vyeHMs paGoucit BHICOTBI Ao He MOMIMLI ObiTh MeHee
ApPUHATOTO 3HAYEHHA C.

Ilpu peiicTBHA Ha GanKy cOCPENOTOUEHHBIX CHJI NpO-
BEPAIOTCA HAKJIOHHBIC CEeYeHUA NpH 3HAYCHUAX C, NpH-
HHMaeMBbIX cOriacHo n. 3.32, a takxe, ecnu tgf > 0,1,
onpenensieMsix no popmyne (68) npuq; =0.

(npu 3TOM ¢ =¢), (68)

3.38. Ilna xoHcomeit Ge3 oTruGOB BBICOTOM, PABHO-
MEpHO yBelMUMBalOIUEHcs 0T cBOGOAHOIO KOHIA
kx omope (uepr. 19), B obweM ciyuae IPOBEPAIT
ycrose (50), 3aaBasich HAKIIOHHBIMH CEUEHHSMH
€O 3HAYCHUAMM C, ONpeNeNnseMbIMH 1o dopmyse (68)
npu q; = 0 m npuHAMaeMbiMu He Gonee pacCTOSAHHA
OT Havyajla HAKJIOHHOTO CeHEHMA B PAcTAHYTOH 30HE
po onopsl. IIpu 31oM 32 Aoy B Q MPUHHMAIOT COOTBET-
CTBEHHO pabouyio BBICOTY M NONEPevHyio CHIY B Hava-
Jie HAKNOHHOTO Ce4eHHA B pacTAHyToit 30He. Kpome
TOr0, APOBEPAIOT HAKJIOHHBIE CeueHHs, NMPOBEACHHBIC
FO ONOPHI, €CITH IPH 3TOM Cp < C.

h01

LY —L_,..

Inrpa @
1=l

Yepr. 19. KoHconb BbICOTON, yMeHbluaiomleiics OT omopst k
CBOGOAHOMY KOHILY

IIpu peficTBMM Ha KOHCOJb COCPENOTOYCHHBIX CHII
HAaYaI0 HAKIIOHHOTO CEeYeHUA pACIONaralT B PacTAHy-
TOH 30He HOPMAasnbHBIX CEUEHWMH, NMPOXOMAMIMX 4Yepes
TOUYKH IIPUNIOKEHHA 3THX T (CM. uepT. 19).

Tlpu [eiicTBMM DPaBHOMEPHO paclipelesieHHOH Ha-
IPY3KH WIH HATpy3KH, JHHEHHO YBenUUMBAIOIIEHCA
K OIope, KOHCOJb PacCUMTBIBAIOT TaK e, KaK 571eMEHT
C TOCTOSIHHON BBICOTOM ceueHHA cornacHo mn. 3.31 u
3.32, mpuHuMas paGoYyw BBICOTY Ko B ONOPHOM
CEYEHHH.

Jnementsi c nonepeyHoi apmarypoi
npu Kocom uz2ube

3.39. Pacyer Ha peAcTBHe NOIEpeyHOH CHIIBI JNe-
MEHTOB IMPAMQYTOJIBHOTO CEUCHHsA, MOMIBEPraloiIMXCH
KOCOMY M3ruGy, NpOH3BOIUTCA M3 YCIOBHA

[ 0 7 +[ & ]2 <1, (70)

Qbwi(x)] Qbw(y)

rae Oy, Oy — coCTaBNAIOMHE TONEPEIHOH CHIBI,
JlefiCTRYIOIHE COOTBETICTBEHHO B
IUIOCKOCTH CHMMEYPHHM X B B FOp-
MaTbHOH K Hell IDIOCKOCTH )
B HauMboJsee ynasJieHHOM OT OIOPBI
KOHIE HAKJIOHHOI'O CEeYeHHUs;
Obw(x)» Qbw(y) — TIPENENbHbIE TONEPETHBIE CHIBI,
BOCNPHHHMAaeMBbIe HaKJIOHHBIM Ce-
YEHHEM MpH OEHCTBHH HX COOT-
BETCTBEHHO B TDIOCKOCTAX X H Y
M NpMHAMaeMble PaBHBIMH NPaBOH
vactH ycnosus (50) .
Tlpn peficreuM Ha 371eMeHT PaBHOMEDHO pacmpene-
JIEHHOH Harpy3KH JONYCKAaeTCA ONPENenaTh 3HaYeHHA ¢
coryIacHo 1. 3.32 oA Kakao# ITIOCKOCTH X H V.

MIpumMeuanue OTrubL OpH pacyeTe Ha NonepeyHyrO
CHITY IpH KOCOM H3TnGe He yUMTHIBAIOTCA.

Inementbl Ge3 nonepeuroii apmarypul

3.40 (3.32) . Pacuer 3nemenror 6e3 momepeyHo# ap-
MaTypbl Ha fefiCTBMe NONMepPeYHOl CHIbI IPOU3IBOAUTCH
M3 YCIIOBHIA:

a) Opax <2,5Rpibho, (71)
e  Qpax — MAKCHMABHASA NONEPEYHAS CHIIA Y TPAHK
ONOPBY;
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YpaRpeh h}
B o<——— (72)
rae QO — nonepeuHas cwia B KOHIE HAKJIOHHOIO
ceyeHus;
¥ps — KO3DDHEHEHT,  OMpEdENsAeMbiil [0
Tabn. 21;

¢ — IJIHHA TIPOEKIMH HaKJIOHHOTO CeYeHHA,
HAYMHAIOWIErocs OT OMOPHI; 3HauYeHHeE C
npuHMMaeTcs He Gonee Cpygx = 2,5h0.

B cmnoluHIX IMOCKHMX IUIMTaX C HEeCBOGOIHBIMHK
GOKOBBIMH KpagMU (COCOHHEHHbIMH C OPYTHMH 37e-
MEHTaMH# WIH HMEIOIUMY OTOpHI) AONYCKAeTCA yKa-
32HHOE 3HaUEHHE C,, ;. IENTUTh HAa KO3 DHIMEHT o

a=1+0,055/h, (73)

HO He Gojree 1,25,
IIpu mpomepke ycnosua (72) B obueM cnyyae
3aJIaI0TCH PANOM 3HAYCHHH C, HE NPEBBHIIAIONMX Cpppox -
IIpy feACTBHH Ha 3NIEMEHT COCPeNOTOYEHHBIX CHI
3HaYeHMs1 ¢ NPMHMMAIOTCA PAaBHLIMH PaCCTOSHHMAM
OT ONOPBI JI0 TOUEK NPWIOKeHusA 3THX cui (Yept. 20).
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YepT. 20. Pacnonomenne HeBHITOAHEHIINX HAKJOHHBIX CeveHuil
8 leMenTax Ge3 nonepeyHol apMaTypbl

1 — HaxknoHHOe cedeHMe, NMpoBepAeMoOe Ha feficTBMe MoHepey-
HO# cunbl Q,; 2 — TO Xe, CHIIbl

Tlpu pacuete anemenTa Ha feficTBHE pacnpefielleHHbIX
Harpy3ok, ¢CJ/IM BHIIIOTHACTCA yCIIOBHE

PpaRpeh
(cmax/h0)2 ’

3HaueHHe ¢ B ycnoBHH (72) NpUHHMAaeTCs PABHBIM
Cmax > @ TIPK HEBBIIIOMHEHHH yCnoBua (74) —

0paRprb
c=ho|/—"—“71’”—, (75)

37ech ¢, NPHHHMAeTCA NpH ACHCTBMM PaBHOMEPHO
paclpenenieHHO# Harpy3kKH B COOTBETCTBHM ¢ 1. 3.32,
a MpY eHCTBHM CIUIOLIHOM Harpy3kH C JTMHEHHO H3Me-

q, < (74)
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HAOLLEHCA MHTEHCHBHOCTBIO — PaBHOM cpelHed MHTeH-
CHBHOCTH Ha IIPHOMOPHOM yJacTKe [JIMHOM, paBHON yer-
BepTH nponera GIKH (IWIMTB) WIH NONOBHHE BhUIETA
KOHCOJIH, HO He Gonee ¢, -

341.Tna dSneMEHTOB C NepeMEHHOH BBICOTOMH
ceveHHsi mpd npoBepke ycioBhs (71) 3Hauenme Ao
NpUHUMAETCS B OUOPHOM CeveHMHM, a MpH NpoBepKe
yenosus (72) — Kak cpenHee 3HaueHHe ko B Npenenax
HAKJIOHHOTO CeYeHHs.

IiA 51MeMEHTOB C BBICOTOH CeueHus, YBeNHUHBa-
Iomei'lcx C YBENMHYCHUEM nonepetmoﬁ CHWJIBI, 3Haue-

HMe ¢ IIpHHUMAETCA PAaBHBIM C T e
max 1P P max = 141,258
npu 3TOM i1 CIUIOLUHBIX INIOCKHMX IUIMT, yKaaaHHb[X
340 25ho,
BII 5. c = ——
sCmax Ol+l,25tgﬂ’

rne hoy — pabouast BbICOTa B OMOPHOM CEYEHHH;
B — yron Mexpy pacTAHYTOH M CKATOH rpaHs-
MH 3JIEMEHTa;
a—cM. dopmyny (73), rme h pomyckaerca
MPHHAMATE 10 CTIOPHOMY CEYEHHIO.
Ilpn neficTBum Ha TaxoM 2NeMeEHT pachipeneneHHOH
Harpy3KkM 3HaueHwe ¢ B ycnoBuM (72) npuHMMaeTcs
PaBHBIM:

1
c=h , (76)
'V te?8/4 +q,/ (PpaRp:b)

HO He bonee Cpqyx, TOE @1 — cM. 1. 3.40.

PACYET HAKJIOHHBIX CEYEHUIA
HA JEWCTBUE U3IMBAIOMIETO MOMEHTA

3.42 (3.35). Pacuer 3yeMeHTOB Ha NEHCTBRE M3-
rHbaolero MoMeHTa IIA OOecreYeHHA MPOYHOCTH
MO HAKJIOHHOH TpewmHe (4epr. 21) MoMXeH NpoH3-
BOIIUTBCA M3 YCIIOBMA

M <Rs""sz"sr + 2st*"’swzsw + ER,-wA_‘.’ incZs,ine? (77)

rae M — MOMEHT OT BHelIHeH Harpys-
KH, pAaCHOJIOKEHHOH MO OmHY
CTOPOHY OT PacCMAaTpHBAaEMOro
HAaKJIOHHOTO CeYeHMWS, OTHOCH-
TeNIbHO OCH, NEePNCHINKYIAP-
HOM MIOCKOCTH HEACTBHS MO-
MEHTa H [poxofgiuei depes
TOYKY TPWIOXKEHHA paBHO-
neficTBytomer  ycwmii Ny
B CKaToi 30He (uept. 22);
RAsz,, — cyMMa MOMEHTOB OTHOCHTENB-
ZRgyAgwZgy, HO TOH Xe OCH OT yCHIHi
ZRswAs, ineZs inc  COOTBETCTBEHHO B MPOXONBHOM
apMarype, XOMyTax ¥ OTruGax,
TIepPeceKanuMX PacTAHYTYH0 30-
HY HaKJIOHHOTO CEueHHUA;
25 Zsws Zs jne — PACCTOAHUA OT IUTOCKOCTeEH pac-
NOJIOXKEHHA COOTBETCTBEHHO
NPOJIONIBHOA apMatyphl, XOMy-
TOB H OTTHOOB [0 YKa3aHHOMH
ocH.
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YepT. 21. Cxema ycunuii B HaKJIOMHOM CedYeHHH NPH pacyeTe
€ro 1o H3rnbarwoueMy MOMeHTy

(7) F 1 a;

g
dh i MY LR

BenuuuHy Zzg fomyckaercA NpUHMMAarb PaBHOH
hy — O,SJ'c, HO OpH ydeTe CXKAaroil apMmatypsl He 0o-
nee hg —a.

Benmuuna ZR;,, A, 2., TpU XOMYTax NOCTOAHHOM
MHTEHCHBHOCTH OfipefiensieTcs no ¢opmyne

ZRwAswZgw = O:Sstczx (78)

TOe {gy — YCWIME B XOMYTaX Ha eTMHANY JUTHHBI
(cm. 1. 3.31);
¢ — [JIMHa TpPOEKUMHM HAKJIOHHOTO CeYeHHsA
Ha MNpPOJOJIBHYI0 OCh 3NIeMeHTa, M3MepeH-
Hasgd MEXAY TOUKAMM TIPUIOXEHHS paBHO-
OeHCTBYIOIUMX YCHIMA B pPaCTAHYTOH ap-
Matype M cxkato#l 30He (cM. . 3.45).
Benuuunbl Zg jpe A KaXAOH IUTOCKOCTH OTrHGOB
onpepenswTca no popmyne

Zg inc = Zgcos@ + (¢ — a,)sinb, (79)

roe a, — pacCTOAHKE OT Hauajna HAKJIOHHOTO ceue-
HUA [0 Hayaya OTruGa B pacTAHYTOH 30He

(cM. vepr. 21).
3.43 (3.35).Pacuer HakJIOHHBIX CceYeHMit Ha peil-
CTBHE MOMEHTAa [IPOM3BOAMTCA B MECTax OOpbiBa WIH
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M=gt(c+ 52’-)+F,c

Yepr. 22. Onpenenenne pacYeTHOro 3Ha%€HHA MOMEHTA NPH pacyeTe HAKAOHHOTO CeTeHUA

a — ansa cBoGoxHO oneproft Gankn; 6 — AN KOHCONH

BricoTa ckaTo#f 30HBI HAaKJIOHHOIO CeYeHHs, H3Me-
PeHHAX MO HOPMAIH K WPOKONBHOH OCH 3NIEMEHTa,
OIlpefieNIACTCA M3 YCNOBHA pABHOBECHA IPOEKLMil
ycwiuit B OeTOHe CKaTodt 30HBI M B apMarype, Iepe-
cexamuieir HAaKIOHHOE ceveHHe, Ha NPOJONIbHYI0 OCh
aneMeHTa cornmacHo mm. 3.15 un 3.20. [Ipu Hanvuuu
B ieMeHTe OTTHGOB B MHCIMTENb BBIPDKEHHA A X
noGaBnAeTcA BeMUMHa ZRgyAg inccosd (rme 0 —
YTON HAKJIOHa OTrHGOB K MpOJOIBHON OCH 3NIeMEHTa) .

orrnba NpOJONbHOM apMaTyphl, a TakXke Y TIpaHu
KpaiiHeil cBOGOIHO# omopsl Ganok W y CBOGOIHOro
KOHL2 KOHCONed IIpd OTCYICTBHH Y IpOJONBHON
apMarypbl CHELMAIBHBIX AHKEPOB.

Kpome TOro, pacder HaKIOHHBIX CeYeHHi Ha [ieH-
CTBHE MOMEHTAa NIPOM3BORMICA B MECTaX pe3KOro u3-
MeHEeHHMA KOHQUrypaLuy 1eMeHTOB (TI0Ipe3oK, Y30
HT.I).

PacueT HaknoHHBIX ceyeHHit Ha [eHCTBMe MOMeHTa
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OONMYCKAeTcA He MpOM3BOAMTH NPH BBHIIOJHEHHH YCIO-
Buii (71) u (72) c yMHOXEHMEM HX MpABbIX YacTeH
Ha 0,8 ¥ npH 3HaueHuH ¢ He Gonee 08¢ y -

3.44. TIpn nepeceyeHHH HaKJIOHHOTO CEYCHMsA C Tpo-
IOJIBHOM pacTAHYTOH apMarypoH, He HMelolLel aHKe-
poOB, B NpefeNax 30HbI aHKEPOBKM PpacueTHOE COMpo-
TUBJICHHE ITOH apMaTypbl R CHUXAETCA TMyTeM YMHO-
XeHHs Ha KO3bPuLMeHT ycnoBui paboTbl 7, , pABHBII:

755 = — Py (80)

roe Iy — paccrofHMe OT KOHILA apMarypbl 0 TOUKH
miepecedeHHs HAKJIOHHOIO CEYeHMA ¢ Ipo-
JONBHON apMaTypoH;
lon —IMHA 30HBI AHKEPOBKH, OINpedenseMas
no dopmyne

lan = (wan R Axa,.)d, 81)
Rp

30eCh  Wgn, AN, — KOI)DUUMEHTBI, NPHHHMaeMBbIe
PaBHBIMH:
O KpalHuX CBOGOIHBIX OTIOP
Gamok wgp, = 0,5, AN, = 8;
wigs cBOGOOHBIX KOHUOB KOH-
comeit wgp = 0,7; AN, = 11.

B ciyuae nmpuMeHeHHA TNagKHX cTepxHedl k03¢ du-
IMEHT ,, TPHHHMAETCS PaBHBIM 1A onop Galox u
KOHIOB KOHcoJiel cooTBeTcTBEHHO 0,8 1 1,2.

[Ipy HammuMM Ha KpallHUX CBOOOAHBIX ONOpax
KOCBEHHOX MM MONMEPeYHOH apMaTypbl, OXBAaTbIBa-
fomed O6e3 NpHBapHUBAaHUS IIPOJIONILHYI0 apMartypy,
K03bDHIMEHT w,, OeNUTCA Ha BeNMuMHy 1+ 124,
a xo3pdumenT AN;, YMCHBUIAETCA Ha BENMUYHHY
100p/Rp, 3mech My — 0GbEeMHBIA KO3 ULMEHT ap-
MHPOBaHMSA, ONpeleNnsAeMblii [UIA CBapHBIX CETOK
mo dopmyne (99), min xomyros — mo ¢opmyne

ASW
3 (roe Agw ¥ S — COOTBETCTBEHHO IUIOLIANb
as

CeyeHHsi OrmOalOLIEro XOMYTa M €ro Iar), B MToGoM
Clyyae 3HaueHue U, NpUHMMaeTcA He Gonee 0,06.

HanmpsxeHue cxaruss OGeToHa Ha Onope Op oInpe-
OenAeTcs [HelieHHeM ONOPHOH peakUMM Ha IUTOLIamb
OIMpaHus 1eMeHTa M IpHHUMaeTcsa He Gomnee 0,5Rp.

Inuua l;, npuHUMaeTcsa jIf CBOGOOHBIX KOHIOB
KOHconeit He MeHee 20d win 250 MM, IpH 3TOM WIIHHY
aHKEPOBKH l; MOXHO ONpeNesUTh C YYETOM HaHHBIX
1a0n. 45 (mos. 1).

B cnyuae mnpHBapMBaHHA K INPOAOJNIBHBIM pacTA-
HYTBIM CTEpXXHAM [MONEpPEeYHOH MHIM Ppaclpereny-
TEeNbHOH apMaTypbl YUMTBIBaeMOE B pacyere ycH-
7IMe B HpOHNONBHOM apMarype RgAg yBemuuMBaeTcs
Ha BeJK'HHY

My =

Ny = 0,7n,, ¥, d}Rps, (82)

npuHEMaemyo He Gonee 0,8Rd% n,, .
B dopmysne (82):
My — YHCIIO NMPHUBAPEHHBIX CTEpXKHEH 1O JUTHHE y ;
¥y — k03¢ dHIMEHT, NPUHUMaeMBblit o Tab. 22;
Ay — InameTp MPUBAPEHHBIX CTEPXKHEH.
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Tabnuuma 22

d, 6 8 10 12 14

Pw 200 150 120 100 80

OxoHuarenbHo 3HayeHue R A npuHuMaerca He Go-
yee 3HaueHuA RgA;, omperneneHHoro Ge3 ydera 7Ygs
HN,.

3.45.lna cBoGomHO omepThIX GATOK HEBBLITOOHEN-
IIee HAKIIOHHOE CeYeHHe HAYMHAETCA OT I'PaHM OINOpSI
M ¥MeeT [UTHHY NMPOEKLMH ¢ 11 BalOK ¢ NOCTOAHHOM
BBICOTOH CEYEHHS, PABHYIO:

_ Q-F;- stAs,incsme
qew T4

HO He Gonee MAaKCHMaIbHOH JUIMHBI NPHONOPHOTO
yyacTKa, 3a MpefenamMi KOTOpPOTO BBINONHAETCA YCIIO-
Bue (72) c yMHOXeHHeM mpaBoit yacrd Ha 0,8 u
TIpH 3HayeHuH ¢ He Gonee 0,8¢y 4 -
B dopmyne (83):
QO — nomnepevHas Cwia B OTIOPHOM CEUYEHHH
Fj, @ — Harpy3KH COOTBETCTBEHHO COCPEIOTOYEH-
Hasl ¥ paBHOMEDHO pacHpele/ieHHas B Ipe-
Zenax HaKJIOHHOTO CeYeHMS;
Ay inc — TNOINANb CeYeHHA OTTHGOB, NepeceKariumux
HaKJIOHHOE CeyeHHe;
6 — yron HakyioHa OTTHOOB K IPOJONIBHOM OCH
TIeMEHTa;
qsw — TO Xe, uto B opmyre (55).

(4

, (83)

Ecnu 3HaueHWe ¢, onpefesnieHHOE C y4eTOM COCpefIo-
TOuEeHHOM Ccwibl Fj, GyoeT MeHpllle PaCCTOSIHUA OT IPaHH
onopsl g0 cunsl Fj, a onpepeneHHoe 6e3 yueTa CHIIBI
F; — 6onblite 3TOr0 paccTofHMsA, 3a 3HAUYEHME C CIIeAyeT
TIPMHUMATD PACcCTOSHHE JO bl Fy.

Ecnu B npepenax anuHel ¢ XOMYThI H3MEHAIOT CBOIO
MHTEHCHBHOCTb C (g ; Y Hayajla HaKJIOHHOTO CEYEeHMA
Ha (g2, 3HaYeHHe ¢ ompefensaerca no ¢gopmyne (83)
NpH Gy = Ggw2 U IPH YMEHbUICHHH YHMCIIHTENA Ha Be-
MMYBHY (Gsw1 — Gsw2)!ly (rme I} — IIHHa yyacTka
C MHTEHCHBHOCTBIO XOMYTOB gy 1) -

Jdna Oamok, HarpyXeHHbIX PaBHOMEPHO pacmpe-
JeNIeHHOR Harpy3Koii ¢, ¢ IOCTOSHHOM HHTEHCHBHOCTBIO
XoMyTOB 6e3 otru6os ycioBHe (77) MOXHO 3aMeHHTb
yCIOBHEM

Q<V2(RsAszs— Mo) @sw +4), (84

rae  Q — momepevHas cusa B OMOPHOM CeYeHUH;
M, — MOMEHT B CeYeHHH I10 I'PaHH ONOPHI.

IIna xoHconeH, HarpyXeHHBIX COCPeIOTOUEHHBIMH
cwiaMK (4epr. 22,6), HeBBITOAHeillnee HAKJIOHHOE
CeyeHHe HAYMHAETCA OT MECT IPWIOXEHHA COCpeloTo-
YEHHBIX CWI BONM3M CBOOGOMHOIO KOHIA M HMeEEeT MIHHY
MPOEKIMU ¢ [OJIA KOHCONeH ¢ MOCTOAHHOH BBICOTOH,
paBHY10:

= 01 — RywAg, incsind ’ 85)

95w

HO He GoNee pacCTOAHMA OT HAYala HAKJIOHHOTO ceue-
HUSL 10 onophl (3nech O — NMOMEpeyHass cHia B Hauare
HaKJIOHHOTO CEYEHHs) .



Iis KOHCONeH, Harpy>KeHHBIX TONBKO PABHOMEPHO
pacnpefeneHHon HArpy3Kod ¢, HEBRITOMHeMllee Ha-
KJIOHHOE CEYCHHE 3aKAHYMBAETCS B OMOPHOM CEeYeHMH
H HMeeT [UTHHY NPOEKLMH C, paBHYIO:

_ Rgdgzg
Lan@sw +q)’

IIpH 3TOM, ecnu ¢ << [ — l,;, pacueT HaKJIOHHOTO Ceve-
HHA MOXHO He IPOU3BOTIUTD.
B dpopmyine (86):
Ag — mromiame CeueHWS apMatypbl, HOBOMAUMOWH
0 cBOOOOHOrO KOHIIA;
Zg— CM. . 3.42; 3HaueHHe Zy ompedenferca mid
OIIOpHOTO CEUeHHH;

l,n — DyIvMHa 30HBI aHKEPOBKH (CM. 1. 3.44) .

Jdna 31neMEHTOB C BBICOTOH CeueHMsA, yBeIHUMBaA-
wIeHcas ¢ yBeNnueHWeM M3rubaiolero MOMEHTa,
Opu  ONpefeNieHMH [TUHBI [pOEKIMH HEBBITOIHEH-
ulero ceueHua no dopmynam (83) mwimm (85) ume-
JMTENMN 3TUX (OPMYyn YMEHBLIAITCA Ha BeTHYHHY
RA tgfi — npy HAKIIOHHOA COKATOM IpaHy M HA BEJIHUM-
Hy RgAgsinf — npu HakIOHHOH pacTAHYTOH TIpaHH
(rne B8 — yron HakJIOHa I'paHy K TOPU3OHTANIN) .

3.46. llna oGecreueHHs NIPOYHOCTH HAKITOHHBIX Ceve-
Huil Ha fAeficTBMe M3rnGaromiero MOMEHTa B /IeMEHTax
MOCTOAHHON BBICOTBI C XOMYTaMH MPOMONbHBIE pac-
TAHYTble CTEP)XXHH, OOphIBacMble B IpoOJIeTe, MOJDKHBI
32BOJMTBLCA 33 TOUKY TEOpPEeTHYeCKOro o6phIBa (T.e.
3a HOPMA@TBHOE CeueHUe, B KOTOPOM BHEIIHMH MO-
MEHT CTAaHOBMTCA paBHbIM HeCyuwledl cnocoBHOCTH
ceyennst Ge3 yuera oGpbIBaeMbIx CTepxHeii; yepT. 23)
Ha QIUHY He MeHee BENWUMHBI W, OIpenenfeMON
1o ¢popmyne

_ Q- Ry Ay, incsind +
ZqSW

(86)

c

w 5d, (87

rae Q — monepeyHas CHjla B HOPMATbHOM CEUECHHH,
NPOXOASIEM Yepe3 TOUKY TeopeTHde-
cKOro o6prIBa;
Ag, inc,0 — 0603HaYeHus Te Xe, uto B hopmyie (83);
d — nuaMeTp oGpBIBaeMOTO CTEPXKHA;
qew —oM. 1L 3.31.
IIna Ganok ¢ HaKIIOHHOHW CXKATOH IPaHbIo UMCITHUTEND
dopmynnr (87) yMeHbluaerca Ha R4, tgf, a mnst 6amox

C HakJIOHHOW pacTAHYTOR rpaHbio — Ha RyAsinf
(rme f — yron HakJIOHa rpaHd kK ropusoHrany) . Kpome
TOT0, [OJDKHBI ObITh yUTEHBI TpeOOBaHUA II. 5.44,

Hna anemenroB 6Ge3 momepeyHOH apMaryphl 3Ha-
YeHHe W NpHHMMaeTcsa paBHbM 10d, mpH 3TOM MecTo
TEOpPeTHYECKOro oOpbiBa [IOJDKHO HaXOOMTBCA Ha yva-
CTK€ 3JJIeMEHTa, Ha KOTOPOM BbHINONIHAETCA YCIO-
Bue (72), ¢ yMHOXKeHHeM NpaBod 4YacTH Ha 0,8 u
IpH 3HaueHnH ¢ He Gonee 0,8¢,,4y -

Yepr. 23. OOpPLIB PACTARYTHIX CTEPiKHEil B nponere
1 — Touxa TeopeTHuecKoro ofprsa; 2 — smopa M

3.47. Ins oGecneyeHust MPOYHOCTH HAKJIOHHEIX Ceye-
HMi Ha [eHCTBHe H3rnbaioltero MOMEHTa HayaJIo
OTFHOa B pacTAHYTOH 30He JOJKHO OTCTOATh OT HOp-
MaJIBHOTO CeYeHHs, B KOTOPOM OTrHGaeMbli cTepikeHb
TIONIHOCTBIO MCHOJIb3yeTCA NO MOMEHTY, He MeHee
yeM Ha fo/2, a KOHel oTru6a nosKeH GBITh PaCHONOKeH
He 6mMXe TOro HOPMAaNbHOIO CEYeHHsA, B KOTOPOM
oTru6 He TpebyeTcA MO pacuery.

PACYET HAKJIOHHbIX CEYEHMH B NOIPE3KAX

3.48. [Ina 31eMeHTOB C Pe3KO MEHSIOIeHcs BbICO-
TOH CeyeHMA (HampuMep, U1 GaloOK U KOHCOIei, HMe-
IOIWMX MOAPe3KH), MPOU3BOAHTCA pacyeT IO MoNepey-
HOHM CHJIE Iy HAKJIOHHBIX CeueHMUi , NPOXOAALMX Y oMo~
pbl KOHconu, oGpa3oBaHHOH Noppeskoit (uepr. 24),
cornacHo mm. 3.31-3.39, npu 3ToM B pacueTHbie op-

Wo
.‘___ 1 2 3 4%
C—
JAN [/ \
S i AV A | /7 A\
Y / 4 / .
ales 7 3
Yepr. 24.  HeBnropmeituue SV <
HAK/IOHHBIE CEYeHMs B Ile- /6 ] yd / °
MeHTe C NoApe3Koi / =<
1 — HakJIOHHasg cXaTas TIio- 7z J' e
Joca; 2 — IpH pacdeTe IO P
nonepeuHo#t cune; 3 — To Xe, Q’ P !
o M3THGAPIEMY MOMEHTY; Q | |~
4 - T0 Xe, o uaruGaouiEeMy \ ~
MOMEeHTY BHE MOApesKu - R
\
15ap ASW’
L ho‘h°1 C>W°"{h°‘71°1)
- —— A=
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MYJIbI BBOAMTCA paBGouass BbIcOTa g, KOPOTKOH KOH-
COJH, 06pa30BaHHON NMOJIPE3KOH.

XoMyTsl, HeoGXOomuMble Wi obGecHeyeHHsa MPOIHO-
CTH HAKJIOHHOrO CeYeHHs, CJIe[lyeT YCTaHaBJIMBAaTh
3a KOHel NOIpe3KH Ha YYacTKe [UTHHOH He MeHee W,
omnpenensaemoi no ¢popmyne (88).

3.49. Ins cBoGomHO omepThix Gamok ¢ Moppe3KaMu
JOJKEH TIpPOM3BOIMTIBCA DPacueT Ha JelcrBue W3rmba-
IOIEr0 MOMEHTAa B HAKJIOHHOM CeYeHHH, NPOXORsALIEM
yepe3 BXOOAUMH yronm mnofpeskH (cM. uepr. 24),
cornacHo mn. 3.42—3.45. Ilpu 3TOM npopmonsHas pac-
TAHYTas apMarypa B KOPOTKOH KOHCONMH, 0O0pa3o-
BAHHOH IOJpEe3KOH, [IO/MKHa Obirb 3aBefieHa 3a KO-
Hell MOJpe3KH Ha [UIHHY He MeHee [, (cM. m. 5.44)
U He MeHee BeITHUMHBI W , pAaBHOI |

- 2(Q) — RpwAgwr — stAs,,‘msinG) .
5w

+a, +10d, (88)

Wo

rge @, — NONepeyHass CWIA B HOPMAlbHOM CEYCHHH
Y KOHIIA MO PEe3KH;
Agwi — IUIOWIANb CEYEHHA IOTONMHUTENILHBIX XOMY-
TOB, PAcHONOXEHHBIX Y KOHUA NOApe3KHu
Ha YYacTKe [UIMHOH He Gonmee Fhg;/4 u
He YYMTHIBaeMBIX NpH OIpellefieHNd UHTEH-
CHBHOCTH XOMYTOB qsw Y IOAPE3KH;
Ag ine — IIOLIAMb CEYEHHA OTrMOOB, NpPOXOMAIIMX
yepe3 BXOOALIMMA Yroj NOJpesKu;
@y — pacCTOSiHHE OT ONOPBl KOHCONH [0 KOHIA
MOPE3KH;
d — g¥aMeTp oGpbIBAEMOTO CTEPXHA.
XoMyTsl H OTrHGbI, YCTAHOBJIeHHble Y KOHILA IOM-
PE3KH, JOIDKHbI yIOBIIETBOPATh YCIIOBHIO

RswAgw1 + RewAg incsinb 2 @y (1 —hoy/ho), (89)

rae hoy, Mo — paGoyas BBICOTA COOTBETCTBEHHO B KO-
POTKOH KOHCONH NOApe3KH H B Oanke
BHE HMOJIPe3KH.

Ecnn  mwkasaa apmarypa aJneMeHTa ue HMeeT
aHKepoB, [O/DKHA ObITh TaK)Ke NpPOBEpeHa, COTIACHO
ma.  3.42—3.45, npoyHOCTh HAKJIIOHHOTO CEYeHHs,
PACHOJIOXKEHHOTO BHE MNOAPE3KH M HAYHHAIOLIETOCA
32 YKa3aHHBIMH XOMYTAMH Ha PACCTORHMHM He MeHee
ho—hg, ot Topua (cM. uept. 24). [Ipu 3TOM B pacuete
He YUMTBIBaeTCA MNpOHONTbHAaA apMaTypa KOPOTKO#H
KOHCOJIM, a [JIMHA MPOeKlUMH ¢ NMPHHUMAETCA He MeHee
PACCTOAHMA OT Hayala HAKJIOHHOTO CeYeHHA 1O KOHHa
yKa3aHHOH apMarypbl. KpoMe TOro, [JIMHA aHKEPOBKH
lup DA HWXKHEH apMaTypbl 3NIeMEHTa NpPHHHEMAETCH
KAaK 1S CBOGOIHBIX KOHIIOB KOHCOJIEH.

Pacuetr KOpOTKOH KOHCONH NOAPE3KH NPOU3BOINTCA
cornmacio mn. 3.99 u 3.100, npuHUMAasa HanpaBlieHHe
HAKJIOHHOH C>kaTOM MOJIOCHI OT Hapy>XHOro Kpas IIIo-
AJKH OIMpaHua A0 PpaBHOACHCTBYIOWICH YyCHIMA
B [ONOJTHHTENHBIX XOMYTaX IUIOIIA[bI0 CedeHHA A gy 1
Ha YPOBHE CXaToj apMaTyphl Galok, T. . nipu sin’6 =

hoy — a')?
= (os ) (roe Iy p — cm. 1. 3.99,

(hor —a')? + (gup tax)?
@y — CM. YepT. 24), ipu 310M B popmyne (207) xo3¢-
dunpent 0,8 aamenserca Ha 1,0.
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TIPUMEPbI PACYETA

Pacyer Hakaounbix cevenuil
Ha OelicTaue nonepeyroll cunsi

Ipumep 13. [ano: xene3oGeToHHasA IUTHTa Hepe-
KPBITHS C pa3MepaMH TONIepeYHOTO CeueHH 1o YepT. 25;
Geron Tsxenbifi knacca B1S (Ry = 7,7 Mllan Ry, =
= 0,67 MIla npu 7p, = 0,9; Ep = 20,5 - 10° MIla);
pedpo IUIMTHI ApMHPOBAHO IUIOCKHM CBAapHBIM Kap-
KaCOM C TIONepeuYHbIMH CTEPXHAMM M3 apMaTypbl
knacca A-Ill, nuamerpom 8 MM (dg, = 50,3 Mm?;
Rg,, = 285 MIa; E; = 2 - 10° MIIa), warom s =
= 100 MM; BpeMeHHas 3KBHBAJEHTHAA HArpysKa
v = 18 kH/M; Harpv3ka oT cOGCTBEHHOr0 Beca IUIHTHI
u mona g=39 kH/M; nonepeunas cuma Ha onope
0,0x = 62 xH.

Tpebyerca npoBepuTb NMPOYHOCTh HAKJIOHHOH IOJIO-
cbi peGpa MexOy HAK/IOHHBIMH TpEIIMHAMH, 2 TaKxKe
MpPOYHOCTh HAKJTOHHBIX CEYeHHi 10 TIoNepedyHol CHile.

b5 =475

2022 (

300

h=
0ch cummempuu

ht =501

6=85L,

Yepr. 25. K npumepy paciera 13

Pacuer hy=350-— 58 = 292 mm. lIpowocrs
HAKJIOHHO# MONOCHI MPOBEpHUM U3 ycnoBuA (47).
Onpenennm ko3 OHIMEHTBI Py, y M Op 4

Asw 50,3

W= s " Bse100 00
E 10
=_‘9—_L(_)___9’76,
Ep 205-10°

orciodga Yy, =1+ S5ap, = 1+5 9,76 - 0,0059 =
=1,29<1,3;

s taxenoro 6eroHa § = 0,01;
¥p1=1--BRp =1-0,01-7,7= 0923,
TOTHA 0,39y 1 ¥p1 Rpbho =
=0,3-1,29-0,923-7,7-85-292 =
=68 300 H> Q,,,x = 62 xH,

T. €. MPOYHOCTb HAKJIOHHOH NONOCH! 0GecmedeHa.
IIpoyHOCTh HakK/IOHHOTO CeYeHHA NO IONEpedHOI
CHJIe poBEpHM 3 ycnoBua (50).
Onpenenum BenuuuHbl My ¥ Gy

¥Ypo =2,0 (cMm. Tabn. 21);

TaK Kak by — b = 475 —85 = 390 mm > 3hf= 350 =
= 150 mM, npuHUMaeM by — b = 150 mMm, Torpa:



(by—b)hr 15050 )
g = 05 g5 355 = 0227 <05;

Mp = ¢p, (1 +9p)Rp by =
=2(1+0,227)0,67 - 85+292* = 11,92 - 10° H- MM =
= 11,92 xH " Mm;

_ Rswdsw _ 285-503
s 100
Onpenenum 3xaverue Qp, min, TPHHUMAS V)3 =0,6:

Ob, min = 3 (1 +Yf)Rp:bho =
=0,6(1+0,227)0,67 - 85 :292 =
= 12240H = 12,24 xH.

Ob,min _ 1224 _
2h, 2-0,292

=21 xkH/m< g, = 143 xH/Mm,

¢r=0,75

= 143 H/mm (xH/™m).

qSW

TTockonbky

ycnoBre (57) BBINOMHAETCA, H, CIeAOBaTeNbHO, 3HaUe-
HHe M} He KOpPpeKTHpYeM.

Cornacio m. 3.32 onpemeluM [UIMHY IpOEKLMH
HEBBITOIHEMIIIEr0 HAKJIOHHOTO CEYEHHS C;

q1=g+v/2 =39+18/2= 129 xH/m (H/MM),

nockonsky 0,564, = 0,56 * 143 = 80 xH/m >
> qy1 =129 kH/M, 3HaueHMe ¢ ONpeNeMM TOIBKO

10 popmyre
11,92

129 = 0,962 m.

My
Torsa %= " 092 "

=124 xH>Qp i = 12,2 xH;
Q= Qmax —q:1c = 62—12,9-0,962 = 49,3 xH.

HnuHa NpoeKIMH HaKIOHHOH TpenIMHbI PaBHa:

_|/ My l/ll,92
Co = 1o = —123—— 0,288 M < 2h,.

ITockonsky ¢o = 0,288 < kg =0,292 M, npuHEMaeM
¢o =hy =0,292 M, Torpa Qg = qewCo =143 - 0,292 =
= 41,8 xH.

ITpoBepumM ycnoBue (50) :

0y +Q;, =124+41,8=542xkH> Q=493 kH,

T. €. MPOYHOCTb HAKJIOHHOTO CEYeHWA MO MONepeyHOMH
cwne oGecnevena. Kpome 10ro, NOMmNHO BHINOMHATHCA
TpeGosanue n. 3.29:

_ ¥ Rp:bhj

Smax =

_ 1,5-0,67-85-292% _

Omax 62°:10°
= 117,5 Mm>s = 100 MM,

Venopua 1n.5.69 s<h/2=350/2=175MM u
s < 150 MM TaKKe BHINONHAIOTCH.

Mpumep 14. Jano: cBoGomHo onepras xene306eToH-
Has Ganka MepexpriTua nponeroM ! = 5.5 M; BpeMeH-
Hafi PaBHOMEPHO pachpeNe/icHHAA IKBUBANICHTHAA Ha-

rpyska Ha banky v = 36 kH/M; nmocrosHHas Harpy3ka
&= 14 kH/M; pa3Mepsl nonepeyHoro ceueHus b =
= 200 MM, h = 400 MM, hy =370 MM; GeTOH TAXKENbIA
xiacca B15 (R, = 7,7 Mila; Rp; = 0,67 MIla npu
7p2 =0,9); xoMyThI 3 apmatypbl knacca A-l (R, =
= 175 MITa).

Tpebyerca onpenenuTbh OMaMeTP H Al XOMYTOB
y ONOpbI, 2 TaKXKe BBIACHHTb, Ha KAKOM PacCTOAHUH
OT ONOPBI ¥ KaK MOXeT GbITs YBe/THYEH LIar XOMYTOB.

P acuer. HauGonsuaa nomepeyHas cwia B ONOp-
HOM CEUeHHH paBHa:

I _ 5055
Oax = L-= == 1375 H,

roe ¢ =v +g= 36+ 14 = 50 kH/m.

OnpenenuM rpebyeMyio HHTEHCHBHOCTh XOMYTOB
IPHOIOPHOTO YYacTKa cornacHo m. 3.336.

U3 ¢opmynsr (52) mpu ¢r=0 u ¢p, =2,0

(cM. 1a6n. 21) monyyum

My, = @p Rp,bh} =2+ 0,67 -200 - 370% =
= 36,7-10° H-Mm = 36,7 xH - m.
Cornacho n. 3.32,
g1 =g+v[2=14+36/2 = 32 xH/m (H/Mm);

Qb1 =2)/Mpq, =2 /36,7-32= 68,4 xH.
Qb1 68,4

Tak xaxk W=0—’6= ll4KH<Qmax=
= 1375 KH, 2 Omax < 224 0y, =367 4 654 =
ho 037
= 167 xH,

HMHTEHCHBHOCTb XOMYTOB OnpefelnM o popmyne (63) :
g = @max — le)z - (1375 — 68,4)2 =
sw M) 36,7
= 130 kH/m (H/Mm™).
Ilpu 3TOM, HCCKONBKY

Omax — Ob1 - (1375 -684) 10° _
2h, 2-370
= 93,44 H/mm < 130 H/mm,
ocraByseM ¢, = 130 H/mm.
Cornacho . 5.69, utar 5, y ouopki gosked 6p:ib

He Gonee h/2 = 200 u 150 MM, a B nponere — —i—h =

= 300 u 500 MM. MakcHMaJIpHO AOMyCTHMBbIA Liar
y ONOpBI, COTIIAcHO 1. 3.29, paBeH:
_ ¥paRpbhy  15-0,67-200-370° _
Smax = - -

Omax 1375 -10°
= 200 MM.

IlpunuMaeM LIar XOMyTOB Yy ONoOphI §; = 150 mm,
a B nponete — 25, = 300 MM, orciona

130-150

_ 9sw$ -
Ry 175

ASWI -

= 111 mm2.

45



[IpunuMaeM B NONEPEYHOM CEYEHHH [BA XOMYTa
muamerpoM o 10 MM (4, = 157 Mm?).
TakuM 06pa3oM, IPHHATasE MHTEHCHBHOCTh XOMYTOB
y onopsi H B nponere GuIKH Gy/IET COOTBETCTBEHHO
paBHa:
RewAsw _ 175157

qswt = . = 150 = 183,2 H/mMm;

gsw2 =0,5q5w1 =0,5 + 183,2 = 91,6 H/mm.

TMposepuM ycoBue (57) , BEUHCTHE Qp pyin:

Qb min=¥p3 (1 +PYRprbho =
=0,6 - 0,67 - 200 - 370 = 29 750 H.

T Qb,min _ 29750 _
orna 2h,  2°310
= 40,2 H/mMm < g5, = 183,2 H/mmMm;
Qb,min

= 40,2 H/mMM < ggp3 =91,6 H/mm.
2h,

Crie[ioBaTeNbHO, 3HAYCHHA (g1 M G2 HE KOPpEK-
TUPYEM.

OnpenenumM, cornacHo m.3.34, mauHy yvactka [,
C HHTEHCHBHOCTBIO XOMYTOB (gyw;. TaK KaK Gg0; —
— Gsw2 =qsw2 =91,6 H/mMm > g, =32 H/MM, 3Hauerue
I, BeIMHCIIHM TI0 opmyTe

- Omax — Qb,min = qsw2Co1

h q: TG =
-10% — — .
_137,5-10° — 29750 — 91,6 -448 _ 448 =
32
I _55
= 163 S22 o
7 MM y " 1,375 m
_l /My 1 /367-10°
(3nech ¢o, o 1832 = 448 MmM) .

IlpunuMaeM IMHY yYacTKa ¢ IIArOM XOMYTOB
sy =150 MM paBHo# 1,64 M.

Ilpumep 15. [ano: sxene3oberonHas Garka NOKpHI-
THA, HATPYKEHHAS COCPENOTOUCHHBIMHM CHIaMH, KaK
MOKa3XHO Ha 4epT. 26,4; pa3Mepel IONEPEYHOro
CeueHuA — IO uepr. 26, 6; GeTOH TaAXeNblH Kiacca B15S
(Rpr = 0,67 MIla npu 7p, =0,9); XOMYTHI H3 apMaTy-
po1 knacca A-l (R, = 175 MIla).

Tpebyerca onpenenuTs NHAMETP M IUAr XOMYTOB,
a TaK>Ke BHIACHWTH, Ha KAKOM PacCTOAHHH H KaK MOXeT
ObITH YBENHYEH IIAT XOMYTOB.

P a cue 1. CHavana onpenenum, cornacio m. 331,
BeJTMUHHY My :

¥Yp2 =2 (cM. Tabn. 21);
=100 + 60/2 = 130 MM (cM. uepT. 26,6) ;
by—b =220 — 80 = 140 m < 3hy;
ho =890 — 80 = 810 mm;

by~ b)hy 140-130

=0211<0,5;
bho 80-810

¢ = 0,75 = 0,75
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a

My, = ¥p, (l.'l-‘Pf)Rb;bh% =
=2(1+0,211)0,67 - 80 - 810* =
=852-10°H -Mmm=852kH M.

4
/';‘—‘341\’/1 290

£ =42xH <
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OnpepenuM TpeGyeMyl0 HHTEHCHBHOCTh XOMYTOB
cornacho 1. 3.33a, npUHUMAs [IHHY NPOEKIMH HAKIIOH-
HOTO CEYEHHWsA ¢ PaBHOM PACCTOAHMIO OT ONOpHI A0 Iep-
BOTO rpy3a —c¢; =1,35 m.

IlonepeuHas cuna Ha pPACCTOSHMH C; OT OMOPHI
pasHa @ =105,2 kH (cMm. uepr. 26).

U3 popmyner (51) ameeM

My

Op1 =c—l= T,3—f;—= 63,11 kH> Qp ppin =

=Pp3 (1 +¥Yf)Rpcbho =
=0,6(1+0,211)0,67 - 80 - 810 = 31,55 kH.

Torma s, =2 - @b _ 1052 — 63,11
Ha 0b: 63,11
Tockoneky ¢y = 1,35 M < 2k =2 0,81 = 1,62 M,
MPUHEMAEM Co =¢1 =1,35 M;
oo, = Zbomin Co _ 3155 135
T 0p 2k, 63,11 2-081
Tak KaK X9, = 0,417 <x; =0,667 <c,/co =1, 3Ha-
YeHHE I (1) OTpenesmM 1o ¢opmyne (59) :
_ Q1 -0p: _ 1052-63,11 _
() co 1,35
= 31,18 kH/m.
OnpepenuM (g, TpA 3HAYCHHH C, PABHOM Paccros-
HHIO OT ONOpPHI A0 BTOPOTO Ipy3a — 2 =2,85 M.
My, _ 852
[ 2,85

= 0,667.

= 0,417.

Obs = = 29,9 kH < Qp, min = 31,55 kH.

NpusumaeM Qps = Op min = 31,55 kH.

CoOTBETCTBYIOLIaA MONEpeYHass cWia paBHa () =
= 58,1 xH. Iockoneky ¢; = 2,85 M > 2hy = 1,62 M,
HOpHHHMAEM Co = 2ho = 1,62 M.



_Q2-0b: _ 5813155

= =0 <
" On 3155 842
c
< #0972 = M _0 =
Ob2  2ho
CnepmoBaTenbHO,  3HAUEHHE (g (2) ONPEAEIHM
no dpopmyne (58):
Q, X2 58,1 1
=— =2 = 17,93 kH/M.
qsw(l) Co gy + 1 1,62 2 /
TIpuHHMaeM  MAaKCHMaIbHOE  3HAYEHHE (g =

=qsw ) = 31,18 xH/m.

W3 ycnoBus cBapkum (cM. m. 5.13) mnpumuMaeM
IHMaMeTp XOMYTOB 6 MM (A4, = 28,3 MM?), Tor/ja Lar
XOMYTOB B IPHOTIOPHOM YUacTKe paBeH:

_ RowAsw 175-283

= = 159 Mm.
Asw 31,18 MM

51

Ipurumaem s; = 150 mm. HaznayaeM 1uar xoMyToB
B MpoJeTe PaBHBIM $; =2s; =2 -+ 150 = 300 mm. Jnumy
yuacTKa C 1IaroM §; OllpefielIMM M3 YCJIOBHA obecmede-
HUA POUHOCTH COITIACHO M. 3.34, pH 3T0M

RswAsw _ 175-28,3

w1 =5~ = T 150

= 33 H/mmM;

Qsw2 =0,5q w1 =16,5 H/MmMm;
Gsw1 — dsw2 =qsw2 = 16,5 H/Mm.

3ajaguM UIMHY YYacTKa C IIarOM XOMYTOB §;
paBHOM pACCTOAHMIO OT ONOPHI AC MEPBOrO rpysa —
I, = 1,35 M; nposepum yciosue (50) npu 3HaueHud c,
paBHOM pAacCTOSHHIO OT ONOPhI IO BTOPOTrO Ipysa —
¢ = 2,85 M > [,. 3nHaueHue co; onpenenum no ¢op-
myne (56) mpH gy =33 xH/Mm:

M, 85,1
=|/ =|/_’_=1,5 <2ho=1,62 M.
Co1 Aswy 33 M 0

Mockonsky ¢ — I, =285 —1,35=15M<c¢o; =
=1,6 M, sHaueHue O, B yonoBum (50) npuHuMaem
PaBHBIM:

Qsw = qsw1Co1 — (@sw1 —qew2)(c-1;) =
=33-1,6 —16,5 - 1,5 = 28,05 xH;

Op = Qb,min = 31,55 xH;
Op + Q5w = 31,55 + 28,05 = 59,6 kH> Q, =58,1 xH,

T. €. IPOYHOCTD 3TOr0 HaKJIOHHOTO CeUYeHHA ObecTedeHa.

Bonbuice 3Hauenue ¢ He paccMaTpuBaeM, IOCKOIBKY
IIpK 3TOM IIONEPEUHAA CHIIA PE3KO YMEHBIIACTCA.

Taxum oGpasom, IMHY yyacTKa C LIAroM XOMYTOB
§1 =150 MM npunrMaemM pasHoit /; =1,35 m.

INpumep 16. Hano: xene3oberonHas Ganka MOHO-
JMMTHOTO IIePeKpLITHA C pPasMEPaMH MONMeEpeyHOro
ceueHMA no uepr. 27,a; pacnojiokeHue OTOTHYTBIX
cTepxHed — HO uepr. 27,6; BpeMeHHas 3KBHBIEHT-
Hasi Harpy3ka Ha 6anky v = 96 xH/Mm, nocroaunas —
g=45xH/M; nomepeunaa cuna Ha omnope Qpgx =
=380 xH; Oerom tmxkenblit kmacca B1S (Rp, =
= 0,67 MIla npu 75, =0,9); XOMyThl IBYXBETBEBbIE
miamerpom 6 MM (Ag, = 57 MM?) U3 apMaTyphI Klac-
ca A-l (Ryy, = 175 MIla), warom s = 150 MM; OTOTHY-
Thie cTepxHH Knacca A-ll (Ry, = 225 Mlla), mro-
IA/IbI0 CEYEHHMS: TIEPBOH INIOCKOCTH A jney =628 MM?
(2920) , B1OPOEE — Aj, inc2 =402 Mm* (2 16).

TpeGyerca TpoBepHTb NPOUYHOCTD HAKJIOHHBIX Ceye-
HUH IO NONepeyHoil cuie.

Pacuer hy =600 — 40 = 560 mM. Cornacuo
0. 3.31 HaxomuM 3HaYeHUA My M g, :

¥Yp2 =2 (cm. 1a6n. 21);
by—b = 3hy=3-100 = 300 Mm;

(Gy—b)hy _ . 300-100 _
bhe " 300560

= 0,134<0,5;
Mp=2(01+ ‘Pf)Rbrbh% =
=2(1+0,134)0,67 - 300 - 560> =
=143-10°H-mm= 143 kH ' m;

Rgw A .
Gy = — == 17155 057 = 66,5 H/mM.
Cornmacso 1. 3.32 Haxommm ¢, =g +v/2 = 45 +
+96/2 = 93 xH/m.
IlpoBepum u3 ycnosus (50) ¢ yueToM (GOpMYIIbI
(65) HaKJIOHHOE CeyeHHe C [UTHHON NPOEKINMH, PaBHO
PacCTOAHHIO OT ONOpPHI IO KOHIA BTOPOH IUIOCKOCTH

Yr=0,75

q) 0)
50 520 300 520
(=
= T
o
=4 ’b-
> —q —+
§ N g 111 Iy
AT ] . é
300 p ,j{/_, [ Y
Yeaoenvie o6o3nauenun: c=0,87m Co=1,12M
— — — — pacueTHHIe HaKJIOHHBIe CeYeHuH ; 4 c=1,69M
——————— CCM aTPHBaeMBble HAKIIOHHEIE TPSIHHBLI
pacemame €=251m
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OTru6oB, 1.e. npu ¢ = 50 + 520 + 300 = 870 MM =
= 0,87 m.

Ilonepeunan cuna Ha paccroswuu ¢ = 0,87 M ot ono-
Dbl paBHa:

Q= 0pux — 9,¢ = 380—93-0,87 = 299,1 H.

OnpenenuM [pOEKIMIO ONACHOH HAKJIOHHOH Tpe-
LMHBI € cornacHo m. 3.35.
CHavana oOmpedeNHMM MAaKCHMANIbHOE 3HaueHue Co

no popmyne (56) :

Co,max = l/ Mp/qsw = l/ 143/66,5 = 1,466 m >

> 2k, =2 0,50~ 1,12 m;

NPUHHUMAEM  Cy pax = 1,12 M. Ilockomeky ¢ =
= 0,87 M < ¢4, max = 1,12 M, npuHUMaeM IJIZ 3TOrO
HaKIIOHHOT O ceyeHHs ¢ = ¢ = 0,87 M, HaxnonHy1o Tpe-
LIHHY, PaclIONOXEHHYI0 MEX/Y KOHLOM BTOPOH M Haya-
JIOM NepBOH IIOCKOCTel OTrubOB, T. €. He nepeceKa-
foutyio oTrHOBI, B pacyere He pacCMAaTPHBAEM, TaK KaK
s Heeco = 030 M < ¢y pax-

Insa nepBo# IwIockocTH oTruboB

Qs, inc1 =Ag inc1Rwsinb =
= 628 -+ 225 0,707 = 99,9 - 10®* H = 99,9 xH.

M
Torpa —+qswCo + Qs inc1 =

4

143
= ——+ 5087+ 9=
087 66,5 - 0,87 +999

= 322,1 kH> Q = 299,1 kH,

T. €. MPOYHOCTh JaHHOI'O HAaKJIOHHOTO ceyeHusa obec-
MeyeHa.

[IpoBepuM HaK/IOHHOE CeueHue, OKAHYMBAIOLIEECH
Ha pacCTosHuM co = 1,12 M or Hayasia nepBO# MIOCKO-
cTi oTrHGOB, T. e. mpu ¢ = 0,05 + 0,52 + 1,12 = 1,69 M.

Ionepeunas cwia Ha paccroAHuH ¢ = 1,69 M ot omno-
pbl paBxa Q = 380 — 93 - 1,69 = 222,8 xH.

IIns BTOpOM 1Wic SKOCTH OTrHba

Qs'incz =As' ,ncstwsino =402 - 225 - 0,707 =
= 63,9 - 10® H= 63,9 xH.

g 3T0r0 ceueHUs NMpHHAMAEM HAKJIOHHYIO TpeIlu-
Hy, NpPOBEACHHYI0 OT KOHI3 HAKJIOHHOTO CeYeHHs
DO Havyana fepBOH IUIOCKOCTH OITM6OB, T.e. Co =
= Co,max = 1,12 m. HaxsioHHbIE TpelMHBI, IPOBEEH-
Hble OT KOHIA HAKJIOHHOTO CeYeHHA [0 OMNOpHI H JO Ha-
Yana BTOPOH IUIOCKOCTH OIrMOOB, HE paccMAaTpUBACM,
TaK KaK B NMEPBOM Ci1yyae o =€ = 1,69 M>Co mgx =
= 1,12 M, a BO BTOPOM — TpEIHHA He llepeceKaeT OTTH-
Obl pH ¢o < Co max-

Torpa +qewCo + Qs inc2 =

143
= — . =
1,69 66,5 1,12+ 63,9

=223xH> Q= 2228 xH,

T. €. IPOYHOCTh OJAHHOrO HAKJIOHHOrO CCYEHMA obecne-
YcHa.

48

TIpoBepHM HAKJIOHHOE Ce¥eHMe, OKaHUHBaloLIeeCs
Ha PacCTOAHMM Co,mgx = 1,12 M OT Havana BTOpOI
IUIOCKOCTH OTTHOO0B, T. €. ipu ¢ = 0,05 + 0,52 + 0,30 +
+0,52+1,12= 251 m.

Tlonepednasn cwia Ha paccTosHuM ¢ = 2,51 M 0T ono-
pol paBHa Q = 380 —~ 93 - 2,51 = 146,6 xH.

IUs 3TOTO CeUeHUs, OYEBMITHO, Co =Co, max = 1,12 M

M HaIOHHaA TpemMHa OTrHOBl He IepeceKaer,
(7
1. 2. Q5 ine = 0. Mockonmbky ¢ = 2,51 M> ‘pll:z hy =
3

= 02—60,56 =187m, npunumaeM Qp = Qp pmin =
My _ 143

=———=—>=76,5 kH
¥b2 h 1,87
%p3 o

Torma Qp + qsweco + Qs inc = 76,5 + 66,5-1,12 +
+0 = 151 xH> Q = 146,6 xH, 1. e. NpouHOCTH MOGBHIX
HAaKJIOHHBIX ceueHmi obecrneyeHa.

ComnacHo M. 3.29 nNpOBEpHM paCCTOSHHE MEXOY
HayayioM IepBO#l MWIOCKOCTH OTTHOOB M KOHIIOM BTOpOi
IIOCKOCTH, NPHMHUMAA [MONEepeudyle CHTy Y KOHHA
BTOpOI#t I10cKOCTH OTrHGoB Q = 299,1 kH u ¥p4 =1,5:

$baRbibhG _ 1,5-0,67-300-560° _
Q 299,1 -10°
= 316,1 mMm < 300 MM,

1. . TpeGoBaHue M. 3.29 BBINOIHEHO.

Ipamep 17. [ano: xene3obeToHHan IByCKaTHas Gan-
KA NOKPbITHA NpoJieToM 8,8 M; CIUIOIIHAS paBHOMEPHO
pacnpefientHHas Harpyska Ha OGanky q = 46 xkH/m
(uepr. 28,a); pa3sMmepbl NONEPEYHOrO CEYEHHA —
no uept. 28,0; GeToH Tsxenbld xiacca B2S (Rp, =
= 0,95 MIla npu 7p, = 0,9); XOMyTHI M3 apMaTyphI
knacca Al (Ry, = 175 MIla), puamerpom 8 mm
Agw = 50,3 MM?), raroM s = 150 MM.

Tpebyerca npoBepHTh NPOYHOCTb HAKJIOHHBIX ceye-
HHH N0 NONepeyHoH CHIE.

)
=4
"150

10!

(=112

600
o
[0

8800 1
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Pacuer npoussoaum cornaco n. 3.37.

PaBoyasd BbiCOTa OMNOPHOrO CeUeHHA paBHA hg; =
=600 — 80 = 520 mm (uepr. 28,6).

Onpenenum Benuuuubl Yy u My, no ¢opmynam
(53) 1 (52) Kak wis ONOPHOTO CeYeHHA:

hf= 150 + 100/2 = 200 mm;
by~ b= 300 — 100 = 200 mm < 3h};



(bf-b)hy

200200
bhey 0,75

100-520
npuHuMaeM ¢y =0,5; ¥, =2 (cM. Tabn. 21);
Mpy =¥p, (1 + 911 )RpbhG, =
=2(1+0,5)0,95 - 100 - 520> =
=77,06-10° H-mm = 77,06 kH -M.

‘Pfl = 0,75

= 0,577> 0,5,

Ilo popmyne (55) ompenennm Bemuuumy q,,, :

RewdAsw  175:50,3
Tsw = =

s 150

= 58,7 H/mm (xH/™m) .

Onpenenum 3HaveHue Qinc> MpHHAMan tgf = 1/12:

Qine = ¢b2Rbtbtg26 =
=2-0,95-100/12% = 1,32 H/mm (xH/Mm).

Tockonpky Harpyska CIUIOLIHas, IPHHHMAEM ¢; =
=q = 46 xH/M.
IlpoBepum ycnosue (66) :

0,564 —2.5 YV aswline =
=0,56-58,7—-2,5 ¥58,7-1,32=
= 10,9 xH/Mm < q; =46 xH/m.

YcnoBue (66) He BBHIMONHAETCH, W, CICAOBATENBHO,
3HaYEeHHe ¢ BRIMHCITHM 1o opmyne (68) :

Mp, _
Qinc + qsw + q

_ 77,06 _
= l/ 1324587446 083 M™

npH 3ToM ¢p =¢ = 0,853 M.

Cc=

PaGouas BhICOTa NONEPEYHOro ceueHMs ho Ha pac-
crosuu ¢ = 0,853 M OT ONOPHI PaBHA:

ho =he, +ctgh= 0,52 +0,853/12 = 0,591 m.

Onpenenum BemuunHy My npu ho =591 Mm:

(b5~ b)hy 200200 _
5= 0,75 ——;h—-o——— 0,75 100501
= 0,508 >0,5;

npuxkMaeM ¢ = 0,5;
Mp=9p,(1+ *Pf)Rb,bh% =
=2(1+0,5)095 - 100 -591% =
=9955-10° H-MMm = 99,55 kH - M.

Iposepum ycnoere (50), IpUHMMaA NONEpPEYHYIO
CHITY B KOHIIe HAKJIOKHOTO CEYCHUA PaBHOI:

l
Q=Qmax“ll‘-’=£2——41‘?=

= %8-’8— — 460,853 = 1632 kH;

Mp
Op +Qsw = T*stco =

99,55 . - -

0253 +58,7-0,853 = 166,8 xH> Q = 163,2 kH,
T. &. NPOYHOCTh HAKJIOHHBIX CeueHMil MO NOmepeuHoi
cune obecreyeHa.

Tpumep 18. Jano: KoHconb pasMepamu 0o u4epT. 29;
COCpenoToueHHasA CHiIa Ha koHconmu F = 300 xH, pac-
nonoxeHHas Ha paccroaxuu 0,8 M or onopsi; OeToH
TsDKenbl Knacca B1S (Rp; = 0,67 MIla mpu 7p, =
=0,9); XOMYThl [BYXBETBEBHIE JHAMETPOM 8 MM
(Asw = 101 mMm?) u3 apmaryput knacea A-l Ry, =
= 175 MIla), warom s = 200 MM.

TpeGyerca TMpOBepHTh NMPOYHOCTh HAKJIOHHBIX Ceue-
HMiA TIO TIOTepesHol cite.

1 [

l-(—.

F=300«H 1-1

300
50]

650

l‘?— 800 400
950
L
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P acyer. CornacHo n. 3.38 npoBepum M3 ycio-
B (50) HaknOHHOE ceYeHHe, HAUMHAOIIEECT OT MecTa
TPHIIOXKEHUA COCPeIOTOYECHHOH CHUIBI, TIpH 3HAYeHHH C,
onpernenseMoM 1o popmyine (68).

PaGouast BbicOTa B MeCTe IIPIUTONEHUS COCPENOTOUEH-

HO# cnst paswa ho, =650 — (650 — 300) g(s’g —50=
= 305 MM (cM. uepT. 29).

Ilo dopmyne (52) ompenenum BemuuuHy My, , npH-
HUMag Y5y =2 (cM. 1261 21) n¥r = 0:

My =9p, (1 + PRy bh}, =
=2-1-0,67-400 - 305% = 49,9 - 10° H-mm.
3HaueHye ¢, paBHO:
_ Rewdsw _ 175101
s 200
650 — 300
950

= 88,4 H/mm (xH/™m).

sw

HNpunnman  tgf = = 0,369 (cM. uepr.

29), onpenenum q;, . :
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Qinc = Pb2Rptb18* 6=

=2-0,67 - 400 - 0,369 = 73 H/mm,
oTCcIofa, puHUMas ¢, =0, uMeeM

Mp, I /499 -10°
= 2 = 55 s
Qinc Y Usw 73 +88,4 6 mm

IpH 3TOM Cp =C = 556 MM.

HOCKOHbe 3HAaYCHHC ¢ HE IpeBbILIACT 3HAYCHUA
PacCTOSAHHA OT Ipy3a [0 ONOPhI, OCTABUM ¢ = 556 MM
H ONpeaciuM paGouyio BBICOTY Ao B KOHIE HAaKJIOH-
HOro CeUeHuUs .

ho =hg; +ctgf= 305+ 556 0,369 = 510 mm.

Ilockonbky 2hg =2 + 510 MM > ¢y =558 MM, ocra-
BHM Co =556 MM.
3HxaueHue My paBHO:

Mp = PpaRy:bh§ =
=2-0,67 400 -510* =
=139,4-10° H-Mm= 139,4 xH M,

My
oTciona Op + Qgw = T *dswCo =
1394
=214 . =
0556 88,4 -0,556

= 2999 kH=~Q = 300 xH,

T. €. IPOYHOCTb 3TOTO HAKJIOHHOTO CevyeHus oGecleyeHa.

IInst HAKJIOHHOTO CeYEeHHs, PaCcNoNaraeMoro oT Ipysa
1o onopsi, o ¢popmyne (56) onpenenum 3HaueHHe Co,
npuHKMas i, =650 — 50 = 600 Mm:

Mp=2-0,67-400 - 600> = 193 - 10° H-mm;

My [/193 -108
= = = >2ho =
co l/‘Isw 884 1478 mm 0

= 2-600= 1200 MM,

NPHHEUMaeM Cqo = 2hg = 1200 MM.

TlockonbKy ¢o = 1200 mm > ¢ = 800 MM, yKa3aHHOe
HAKJIOHHOE CeYeHMe MOXHO He npoBepsTsb. Crenosa-
TEJIBHO, IPOYHOCTh JIOBOTO HAKJIOHHOTO CedeHHA
obecneveHa.

Ipumep 19. Jlano: CIDIOIHAA IUIHTa HEPEKPLITHA
6e3 momepeyHo# apmatypsl pasMepoM 3X6 M, TONLIH-
Holi A = 160 MM, MOHOJIMTHO CBA3aHHasA MO NEPHMETPY
¢ Gankamm; >KBHMBaleHTHas BpeMeHHas PaBHOMEpHO
paclipelielieHHas Harpy3Ka Ha Wty v = S50 xH/m?;
Harpy3Kka o1 coGcTBeHHOro Beca u nofa g = 9 xKH/m?;
a = 20 mm; OertoH TsDkenblit knacca B25 (Rp: =
= 0,95 MIla npn 73, =09).

Tpebyerca mpoBepnTh NPOYHOCTH IUIMTHI Ha Jeit-
CTBHE NMOTIEPEYHOH CHITBI.

Pacuert. ho=h—a= 160 — 20 = 140 mm. Pa-
CueT MpOM3BOJMM JUIA MONOCH LUMPHHOA b = 1 M =
= 1000 MM, mposetoM / = 3 M; HONHafA Harpyska
Ha WIMTYy paBHa g = v +g = 50+ 9 = 59 xH/m.

Tlonepednas cuia Ha onope paBHa:

!l 593
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ITpoBepum ycnoBue (71):
2,5Rptbho =2,5-0,95 - 1000 - 140 =
=333-10° H>Q,,,, = 88,5 kH.
Ilposepum ycnoBue (72). IMockonmsky 6oxoBbie
Kpafd IUIMTBI CBf3aHbl C OaIKaMH, 3HAYEHHE Cpygx
OTIpENeNTHM ¢ yueToM ko3 duimenta a =1+ 0,055/h =

=1+0,056/0,16 > 1,25 (3mecs b = 6 M — paccTos-
HHe MeXTy GOKOBBIMH KpaAMH IUTHTH), T. €. a= 1,25

Cmax = %ho = 12’255 ho =2h¢ =2+ 140 = 280 MM.

Cornacho . 3.32 umMeeMm:
q;=g1+v/2=9+50/2 = 34 xH/m = 34 H/mm;
¥ps =1,5 (cM.Tabn. 21).

YaRork  _ 1,5-095-1000 _
(Cmax/ho)? 2?
= 356 H/mm > q, =34 H/MM, IpHHUMAEM C = Cpy gy =
= 280 mm = 0,28 M.
TonmepeuHas ciia B KOHUE HAKIIOHHOTO CEYEHHS
paeHa @ = Qmgx — q;¢ = 88,5 ~ 340,28 = 79 xH.
b4RbtbhS _ 1,5-095-1000-140° _
c 280
=99,75 - 10° H= 99,75 xH > Q = 79 xH,

Iockonbxy

T. €. IPOYHOCTb IUTHTHI MO NoIiepeuHoi cuie oGecnedeHa.

Tpumep 20. Lano: maHenv pe3epByapa KOHCOJb-
HOTO THMA C MepeMeHHOH TONMIMHOH oT 262 (B 3a-
nenke) no 120 MM (Ha cBOGOAHOM KOHUE) , BEUIETOM
4,25 Mm; GokoBOe [aBlIeHHE IpyHTa, YYHThIBalolce
HArpy3KH OT TPAaHCHOPTHBIX CPe[CTB Ha MOBEPXHOCTH
TPYHTa, IMHERHO YGBIBaET OT o = 69 KH/M? B 3amen-
xe 10 g = 7 kH/M* Ha cBOGOTHOM KOHIE; @ = 22 MM;
GeTon TaKensvri knacca B15 (Rp, = 0,82 MIla npu
7b2 = 1,1) .

TpeGyerca TNpOBEpPHTb IPOYHOCTh MNAHENH HO
NOTICPEYHOM CHIIE.

P a c u e 1. PaGoyar BbICOTa CeUeHHMA MAHENH B 3a-
fenxe paBHa hoy =262 — 22 = 240 Mm.

Ompeneram tgff (B — yronm Mexay pacTAHyTOH
H CXKaTOH FPAHAMH) :

262 — 120

tgf= -TZS-O— = 0,0334.

Pacuer mpoM3BOIMM IJIA NMONOCHI NaHeNH IIHPHHOMH
b= 1m= 1000 Mm.

IpoBepum ycnosus mn. 3.40. [lonepeunas cwia B 3a-
HelKe paBHa:

Omax = 393*—74,25 = 161,5 KH.

IlpoBepum ycioBue (71), mpummmas ho = hoy =
=240 mM:

2,5Rptbho =2,5 - 0,82 - 1000 - 240 =
= 492 KH> 0,0y = 117 KH,

T. €. YCIIOBHE BBINIOTHACTCSA .



Tockoneky maHeNH CBA3aHBI OJIHA C APYTOM, a IUH-
pHHa CTEHKH pe3epByapa 3aefioMo Gonee 5/, sHayeHue
Cmax OUPENEHM ¢ yueToM Ko3ddummenTa a=1,25:

_ 25ho 2,5-240

= - = 464 Mm.
Cmax = i 125188 1,25+ 1,25 -0,0334 MM

CpenHas WHICHCHBHOCTb HArpy3KHM Ha IpHOMOP-
HOM YYaCTKe IJIHHOH C;ngx = 464 MM paBHa q, =

_ 464
69 — (69 — 7) 2503 65,6 H/mMm. U3 rabn. 21
Y =1,5.

1
TlockonsKy ¢ = hgy l/ =
tg?B/4 + q./ (PpaRp¢b)

1

= 240 1/ =
0,0334*/4 + 65,4/ (1,5 0,82 - 1000)

= 1037 MM > Ccppgx = 464 MM,

NPUHUMAEM C = Cpygx = 464 MM.

Onpenenum paGouyr BBICOTY CeYeHHMA HA paccTof-

MMM —;—- ot onops! (T. €. cpelHee 3HaueHue hy B Mpene-

JlaxX IJTHHEI C)
ho =hos —-=-tg = 240 - it-;i 0,0334 = 232 M.

[Monepeunas cwia Ha pacCTOAHMM ¢ = 464 MM
OT OINOPBI PaBHa:

Q= Qmax — q1¢ = 161,5 — 65,6 - 0,464 = 131,1 xH.
Iposepum ycnorue (72):

YbaRptbhS _ 15-0,82-1000-232% _
c 464

= 142,7-10° H>Q = 131,1 kH,

T. €. IIPOYHOCTh NaHENH IO HOMepeyHoH cwre obecrie-
YeHa.

Pacuer HaKAOKKbIX CeveHull
Ha OellcTaue U3zzubauie20 MOMERTE

MNpumep 21. [ano: cBoGORHO oOmNepTam Xejie30-
GeToHHast Gana nponerom ! = 5,5 M ¢ paBHOMEpHO
pacnpepeneHHoi Harpyskoit ¢ = 29 kH/M; koHcTpyk-
1M IPHOTIOPHOTO YYacTKa 6anku npuHATa o vept. 30;
GeToH TsOKenbli Kinacca B15S (Rp = 7,7 MIla; Ry =
= 0,67 MIla npu 7p, = 0,9); mpoponbHast apMarypa
6e3 ankepos knacca A-Ill (R, = 365 MITa) , momansio
cevenus Ag=982mMm* (2025) u Ag= 226 Mm®
(29212); xomyrsl B3 apMaryphl knacca A-l1 (Rg, =
= 175 MIla), muamerpoM 6 MM, waroM s = 150 MM
TPHBApEHBI K MPOIOJIBHLIM CTEPXKHAM.

Tpebyerca TIpOBEpUTb NPOYHOCTh HAKJIOHHBIX cede-
HUit Ha felicTBAE H3rubaouero MOMeHTa.

1 1-1
= — 2012
[T

\
400

He | o 24

F .
- T | 2007
s (= 5500

Yepr. 30. K nmpumepy pactera 21

Pacuer. hs=h —a = 400 — 40 = 360 mm. ITo-
CKOTIbKY pacTAHyTas apMmaTypa He HMeeT aHKepoB,
pacueT HAKJIOHHBIX CEYeHHH Ha JeiicTBHE MOMeHTa
HeoGxomuM.

TipHmiMaeM Havano HAK/IOHHOTO CEYeHMA Y IPaHM
omopel. Orciona Iy = lgyp — 10 MM = 280 — 10 =
= 270 mm (cM. uept. 30).

Ilo ¢opmyne (81) onpenenuM WIMHY 30HBI aHKe-
POBKH l,,, IpUHMMARA W,y = 0,5 H AN,y = 8:

Iin = (wa,, ;_;* A)\a,,>d = (o,s —376—75-+ 8) 25 =
=793 Mm.

Nockonsky Iy < I, pacuerHoe conmpoTHBIICHHE
pacTAHYyTOH apMaTyphl CHHXKAcM HyTeM YMHOXe-
HUS €TO Ha KO3bHIMeHT Vss = e 270 0,340,
orcioga Rg = 365 - 0,340 = 124,1 MIla.

Tlockoneky K pacTAHYTHIM CTEpKHAM B Ipefenax
IHHBL [, MpUBApeHH! YeThIpe BEPTUKAIGHBIX ¥ OBA
FOPH3OHTANBHBIX MOMEPEYHBIX CcTepXHA {cM. uept. 30),
yBenuuuM ycuwme RoAg = 124,1-982 = 121,9-10° H
Ha BelIHuuHYy N, .

Ilpusuman dy, = 6 mm, n,, = 6, ¥,, = 200 (cMm.
13611, 22), monyuum

Ny = 0,71y, 9y diyRps = 0,7 - 6 - 200 - 6% - 0,67 =
= 20,26 - 10° H.

Orciona RgA = 121,9 + 20,26 = 142,2 xH.

Iockonbky 3Ta BenMUMHa He NpeBHILIAET 3Wa-
YeHHA RgA;, onmpeneneHHoro 6e3 yuera Ygs H Ny,
T.e. paBHOro 365 - 982 = 358 - 10° H, ocrasnsem
RsAs= 1422 xH.

BbicoTy cxaToit 30HNI onpenenum 1o hopmyne (16) :

RsAs - RscAs _ 142,2-10° —365-226 _
Rpb 7,7-200

=39mMmM< 24 =235 Mm.

Cornacio n. 3.42 npusumaeM zg=ho—d =
= 360 — 35 = 325 Mm.

Ho popmyne (55) BormcuM BenHuMHY G, ©
- Rowdsw _ 175-57

qSW - s = 150 = 68,4H/MM.
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OnpenenmuM IMHY MOpPOEKIMH HEBHITOAHCHLIErO
HaKJIOHHOTO ceyehusa mo opmyne (83), nNpHHM-
Masg 3HaveHMe () paBHBLIM ONOpHOH peaKiMH OankH,

T. €. Q=%{-_2—9—2—5—§-—80xﬂ a Takxe F;=0
HAs,inc=03
Q0 80-10°
= = =8 .
C g Fd G8Ar29 DilmM

OnpenenM MaKCHMANIbHYIO [UIHHY I; IPHONOPHOTO
YuacTKa, 33 KOTODHIM BBLINONHsETCA ycioBHe (72),
¢ YMHOXeHHeM MpaBoil yacTH Ha 0,8 H mpu ¢ = ¢; <
<0,8¢max = 2ho, T. €. U3 pellicHAs yPABHEHHA

0= Qmux — 4ls = 08¥paRprbhi/c, .

Ilpennonaras, uro I, > 2h,, NpuHWUMaeM MaKCH-
MansHoe Jmavemme ¢; =2hg. Torma mpm ¥y, =15
TIONYYHM

0,8%54Rpebh}
= max —"—'———"Zho _
? q
80-10° - -9:8°1,5 0,67 -200 360"

2-360
29

= 1760 MM > 2ho =2 - 360 = 720 MM.

Tockonbky Iy = 1760 MM > ¢ = 821 MM, ocTaBEM
¢ = 821 mm.

MOMEHT BHEUHMX CWI OTHOCHTEIIbHO OCH, pac-
HOJIOXEHHOH TNOCpeAnHe BBICOTHI CXKATOH 30HBI Ha-
KJIOHHOTO CeueHMd, B [JAHHOM Cilyyae paBeH H3IH-
falolieMy MOMEHTY B HOPMANBHOM CEUECHHMH, IIpO-
XOAAIIEM Yepe3 YKa3aHHYI0 OChb, T. €. Ha PaCCTOAHHMM
I, + ¢ = lgp/3 +c = 280/3 +821 = 914 MM OT TOUKH
TpHIOXKEHUA OTIOPHOH PEAKIINH :

1, +¢)?
M=Q(, +c) __ZELE_)__=
. 2
= 80091420914 _ 1 Hom.

2

Iposepum npoyHocts u3 ycnoBuA (77) ¢ yuerom

dopmynst (78):
RsAgz +0,5q5,c* =
=142,2-10% -325+0,5 - 68,4 -821% =

=46,3+23,05=694xH-M>M =61 xH-m,
T. €. TIPOYHOCTb HAKJIOHHBIX CeYeHWH Ha JEHCTBHE U3-
rubaiomero MOMeHTa oGecreueHa.

Hockoneky Ganka He MMeeT OTTHGOB M HarpyKeHa
PAaBHOMEPHO pACNpeNieNeHHOH HAarpy3KoH, MpOYHOCTH
HAKJIOHHOTO CEYeHHA MOXHO TaKdke NPOBEpPHTH 1o Go-

nee npocroit dopmyne (84), mpurmumaa My = Ql, =
=80-10°-93=7,4-10° H-mm:

Vz(RsAszs -Mo) @swt+q) =
= J/2(46,3 - 10° — 7,4 10°) (68,4 + 29) =
=87,1-10° H= 87 xH>Q = 80 kH.
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Npuamep 22. [lano: pHrens MHOTO3TaXHOH paMbl
C 3MopaMM HM3ruGaolMX MOMEHTOB H INOTIepeuHBIX
CHII OT PaBHOMEDHO pAaCHpeNeNIeHHOH HArpy3KH ¢ =
= 228 xH/m 1o uepr. 31; GeToH TAXKENbIiH Ki1acca B25;
NpofoNbHAA M TONiepevHas apmarypa knacca A-III
(Rg = 365 MIIa; R;, = 290 MIla); mnomepeunoe
CeueHHe NPHOMOPHOrO y4YacTka — Io uwepT. 31; xo-
MYTBI Jmame'rpom 10 mMm, mwarom s = 150 mm (4, =
=236 Mmm?).

Tpebyerca onpeAeTUTh PaCCTOAHHE OT JIEBOM ONOPBI
no Mecta oOpbiBa TIEPBOTO CTEPXHA BepxHell apMa-

TYpHI.
‘ +

Ly

s
~

N

w=756

T’l 1=49m

dnopa M,xH-m

Mig600 m A,u;”pasoo

X=0334M A
st dnwpa Q, kH
620 m
| 488
1-1
3¢ 32AIM
of
8
Q|
39324
Y U %
300

Yepr. 31. K npumepy pacyera 22

P acuer. OnpemenuM npemenbHb U3rHGaroLMii
MOMEHT, pacTATHBAIOIUMA ONOPHYK apmarypy Ges
yuera OBpbHIBAEMOTO CTEpXHZ, U3 yCIOBHS 19),
nockonbky Ag = 1609 Mm* < Ag, 1. e.x < 0:

My, = RAg(ho - d') =
= 365 - 1609 (740 — 50) = 405 xH - m.

Ilo smope MOMEHTOB ONpeHesIHM pACCTOAHHE X
OT OIOpHI IO MECTa TEOPETHYECKOTO OBpBIBA NMEPBOro
CTEPXHA H3 YPaBHeHHA

Mup-Msup  ql  q ,
M=Maup ~ % =X+ 5% = Mu,



oTKyma 7

_l/(_l_+ Msup*Ms"up)z_z (Msup"Mu)=
2 ql q

(49, 600—-300)_
2 228449

x =<_;_+_1MS’_“P_)_

_1//.49 . 600—300\* 2(600—405) _
1/( 2 ' 228-4,2) S 03dm

HNonepeunas cwia B mMecre TeopeTHyecKkoro o6phiBa
paBHa:

Q= Qmax — qx = 620 — 228 - 0,334 = 544 xH.

Onpepenum BenuunHy 4, :
Rswdsw _ 290-236
dsw = s ® = 150 = 456 H/MM.

Ho ¢opmyne (87) Bormcinum gIMHY W, Ha KOTOPYIO
Hajio 3aBeCTH OGpbIBaeMBIl CTepXeHb 33 TOUKY Te€O-
peTHYeCKOro oOphiBa:

a) ."..I

.103
- Q +5d= 544 -10

25w 2-456

CnemoBaTelbHO, paccTOAHWE OT ONOpPHI IO MecTa
oOppIBa CTEpXHA MOXeET OblTb HPHUHATO PpABHBIM
x+w=334+756 = 1090 mm.

Onpenenum Heo6XOIHMOe PACCTOSHUE Iy, OT MecTa
o6pbIBa CTEPXKHA OO BepTHKANBHOTO CEYEHHA, B KOTO-
POM OH HCIIONb3yeTCsA NOTHOCTBIO, N0 Tabul. 45:

Iin = 29d = 29 - 32 = 930 mm < 1090 MM.

+5:32=756 MM. .

w

CnenoBartensHo, 0BOpBeM CTepKeHb HAa DPAaCCTOAHMH
1090 MM oT onopsl.

Iipamep 23. Jano: npumbikaHue COOpPHOM XKeJe30-
OeTOHHOH OaTKM NEpeKpHITHA K PHIENI0 C NOMOIIBIO
TOoNpe3KH, KaKk HOKa3aHO Ha uepT. 32, a; GeroH T4-
Kenblit 10tacca B25 (R, = 13 MIla; R, = 0,95 Mlla
npH ¥p, =0,9); XOMyTBI M OTOTHYTHIC CTEPXKHH H3 ap-
Marypel knacca A-lll, mmamMerpoM COOTBETCTBEHHO
12 4 16 MM (Agy, = 452 MM?; Ag jnc = 804 MM?);
WIOWab CeYeHHsA NONOIHHTENBHbIX XOMYTOB Y MOA-
peskH Agy; = 402 mm? (2Q016) ; mpononbHAA apMa-
Typa Knacca A-IIl mo uepr. 32,6; womepeuHas CHna
Ha orope Q = 640 xH.

Tpebyerca mnpoBepuTb NIPOYHOCTh HAKJIOHHBIX Ce-
YeHHiA.

c=1,5m
l§l"0’45w1 ‘F
%ﬁ:ﬁ&ﬂ:ﬁ& === =
=== 1 —— 1+ -
o r ot e W | i
SN | | !
YA | l
N S
WP 1001 N ' :
8 ‘%/ B! X 1 -
Nz . N -
/ —] 4 -
40 W LA r L 4 T
a130)

Yepr. 32. K npumepy pacvera 23
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P a c ue 1. IIpoBepum MPOUHOCTH HAKIIOHHOTO Ceye-
HHA NOOpE3KH N0 NoNepedHo# cuie cormacko m. 3.31,
npunuMas ho = 370 MM, b = 730 MM (cMm. uepr. 32),
¥Ypa =2 (cM. TA6N. 21) ¢

My = 9y Ry bR =
=2-:0,95-730-370% = 190 - 10% H - mm.

Ilpx 3HaYeHHH C, pPaBHOM DAaCCTOAHHIO OT ONOPhI
JI0 1IepBOrO Ipy3a — ¢ = 1,5 M, umeem

Mp  190-108
Q= T= —W—= 126,7-10° H< Qb,min =

= ¢p3Rpbho =0,6 - 0,95 - 730 - 370 = 154 - 10° H
(¥p5 =0,6 — cm. 136 21),

cnenoBatenbHO, npuruMaeM QO = 154 - 10° H;

RswAsw 255452
Ay = p = 100 = 1152 H/mm;

1/ M 1/190-106
co—l/qw— 1152 = 406 Mm < 2h,,

NMpH 3TOM ¢ < c= 1,5 MH ¢y > hy.

Torma Qp + qgwco + RywAgw: =154 - 10° + 1152%
X406 + 290 - 402 = 738 - 10° H> Q = 640 kH, 1. €.
gaxe Ge3 yuyera oTrHGOB MPOYHOCT NOAPE3KH IO IO-
HepeYHoi cune oGecriedeHa.

IIpoBepM [OCTATOMHOCTD AOHOJHMTENBHBIX XOMY-
TOB M OTr60B M3 ycnosus (89) . Ma uepr. 32 6 = 45°;
ho =700 — 60 — 80/2 = 600 MMm; Aoy = 370 MM;
RewAgw1 + Rgyds inesind5® = 290 - 402 + 290

x 804 - 0,707 = 281 - 10° H> Q (1_ ’:" ):640x
[+]

370\
x (1 -3 )- 245 xH.

IlpoBepuM NpPOYHOCT HAKJIOHHOTO CEYeHMA, MpO-
XO[ALCr0 uepe3 BXOAAUIMI YTON NOMpPE3KH, Ha AeH-
CTBHE H3rH6GaOHIEro MOMEHTa.

Hesriroaneiiiliee 3HaueHHe ¢ ONpeNesIHM HO GopMy-
ne (83), yuwdThIBag B YMCIIHTENIEe OTrHOLI M ROMOJIHH-
TeNIbHbiE XOMYTHI H fipuHuMaA F; = 0nq = 0:

Q- RswAsw1 *+ RowAj, incsind) _
dsw

_ 640-10° —281-10°
1152

= 312 mm.

Iockonsky MpoAONbHaA apMaTypa KODOTKOH KOH-
CONM 3aaHKepeHd Ha ONOpe, YMHTHIBAEM 3Ty apMaTypy
C HOJIHBIM pacueTHbIM CONPOTHBIIEHHEM, T.€. ¢ Ry =
= 365 MIla.

U3 uepr. 32 Ay = Ay = 1256 mm? (4220). Ilo-
cxonpky Ag = Ag, x = 0, Tornazg = hoy —a' =370 —
~50= 320 Mm.

Cornaco ¢popmyne (79) npunamas a; = 30 mm,
TOJTY4HM

Zs inc = Zgcosl + (¢ — a,)sinf =
= 320-0,707 + (312 — 30)0,707 = 425 mm.
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IIposepum ycnosue (77), npunumas:
ZRswAswzsw = 0,5q5,¢* + Ry Agwr (€ —ay) =
=0,5- 1152 - 312% + 290 - 402 (312 — 30) =
= 88,8 - 10° H mm;

M= Qo +c) =640-10° (130 +312) =
= 283-10° H-Mm;
ReAszs + ZRowAswzZsw + ZRowAs ineZs, ine =
=365 + 1256 - 320 + 88,8 - 10° + 290 - 804 - 425 =
=334,6-10° H-MM>M = 283 xH ' m,

T. €. IPOYHOCTh HAKJIOHHOTO ceueHus ofecreueHa.

Onpepenum HeoGXonuMylo WIMHy 3aBefeHUA MpO-
OOJBHOM DacTAHYTOH apMaTyphl 3a KOHeEl MOJpe3KH
no ¢opmymne (88):

= 2(Ql _RS'WASWI _stAs’jncsme) +

w,
° Qsw
2 . 3 _ N 3
gy +10d= (640 101152281 109 |

+130+10-20= 953 MM > [, = 30 - 20 = 600 MMm.

BeiicHHM HeoGXOOMMOCTb TNOCTAHOBKM aHKEpOB
i HWXKHEA apMaTypbl Ganku. s 3TOro NpoBEpHM
HAKJIOHHOE CEYeHHE, pacloIOXKeHHOe BHE NOLpPEe3KH M
HaUKHAOLIEeCa Ha pacCTogHuu ko — hgy =600 — 370 =
=230 mmM or Topua Ganku. Torma I, =230-10=
= 220 MM.

JnuHy aHKepoOBKH MJif HIOKHEH apMatypsl ONpe-
HenuM no mo3. 1 1abn. 45, W3 KxorTopoit MpH Kitacce
6etona B2S u xmacce apmarypor A-IIl HaxoguMm Agp =
= 29, orciona l;p = 29 - 40 = 1160 mm > I, = 220 Mm.

PacueTHOE CONMpOTHBIICHME HIDKHEH apMarypbl CHH-

X
MM yMHOXEHHEM Ha Ko3bpHIMEHT V= — =

220 for
1160 0,19, 1. e. Ry = 365 - 0,19 = 69,2 MIla.
W3 uepr. 32 A; = 5027 mm? (4340).

YuuTeIBasA, 9r0 B mnpemenax mmmHBL I, = 220M
[Ba BePXHHX CTepXKHA HMEOT N0 OBa MpPHBapPEeHHbIX
BEPTHKAIBHBIX CTePXKHA, a [OBa HIDKHMX CTEpXHSA
HMEOT 70 ABAa BEPTUKANLHBIX M OAMH TOPH3OHTANb-
HbIH NPUBAapEHHBIH CTEPXKEHb, YBENIUUMM ycwine RgA
Ha BenuunHy N,,, onpemendeMyw no ¢opmyne (82),
npuuumas ny, = 10, dy, = 12 mm, ¥, = 100 (cm.
TaGn. 22) :

Ny =0,7n,%,d%Rp, = 0,710 100 -12% - 0,95 =
= 95760 H< 0,8R;d%n,, = 0,8 -365 122 - 10 =
= 420 000 H.
RgAg= 69,2 - 5027 + 95 760 =
= 443 600 H < 365 - 5027 = 1835 - 10° H.

Orcropa

Tipunumast b = by = 730 MM, ONPelieNTHM BBICOTY
CKaTO# 30HBI X.

RyAs — Ryc Ay + Ryw Ay, inccosf _
Rpb h




443 600 — 365 - 1256 + 290 - 804 - 0,707
13-730
=158mMmM<24'=2-50= 100 mm,

=

H, CJIEOBATENBHO, Zg = hy — @' = 600 — 50 = 550 mMM.
HeBriroHeiiiiee 3HaueHHe ¢ paBHO :

Q0 _ 640000 _
4sw 1152

= 555 MM <wg — (ho — hoy) =953 — 230 = 723 mm,

T. €. IIp# TAKOM 3HAUCHHHM ¢ HAKJIOHHOE CeYeHHe Nepe-
cexaeT NPOHOJBHYI0 apMarypy KODOTKOH KOHCOJIH.
IIprHuMaeM KOHell HAKJIOHHOTO CeY¢HHS B KOHLe yKa-
33HHOit apMaTyphl, T. €. Ha PacCTOAHMH Wo = 953 MM
OT NOOpEe3KH, NpH 3ToM ¢ = 723 mM. PacyeTHsIit Mo-
MEHT M B CeYeHHH, NPOXOMSILIEM UYepe3 KOHel| HaKIIOH-
HOTO CedYeHHs, paBeH:

M= Q(aq +w,) = 640(0,13 +0,953) = 693 xH " m;
Zg inc = Zgc088 + (c — a,)sing =
= 5§50 0,707 + (723 - 70) 0,707 = 851 mm
[roea; =300 — 230 = 70 MM (cm. uepT. 32) }.
ITposepum ycnosue (77):

2
qswC

ReAgzg+

+ RowAs incZs inc =

1152 - 7232

=443 600 - 550 + +290 -804 - 851 =

=743,5-10° H-MmmM>M = 693 xH ' ™,

T. €. MPOYHOCTb HAKJIOHHOTO CeueHMA ofecmeyeHa, M,
GnefioBaTeNIbHO, aHKepa [UIA HIDKHeH apMaTyphl He Tpe-
Gytotca.

TIpoBepsM NpPOYHOCTb KOPOTKOM KOHCONH NOAPE3KH
cornacro mi. 3.99 u 3.100 ¢ yuerom m. 3.31.

Ilposepum  ycroBue (207) npeauMan Iy, =
= 130 MM, @, = 90 MM, h1g; — @ = 370 — 50 = 320 Mm
(cM. vepr. 32). Torma

sin@ = (tor ~ a')? =
(Boy - a’)z + (Isup +ax)2
320%

= = 0,679.
320% + (130 +90)2

IIpmnman 4w = 0 u 3amensas 0,8 Ha 1,0, umeeMm
Rpblypsin®6 =13-730-130-0,679 = 838-10° H <
< 3,5Rptbhe, =3,5 - 095 - 730 - 370 = 898 - 10° H
T. €. NpaByI0 4acTb ycnoBHA (207). ocTaBnsem pam{oii
838 xH.

Tockonsky Q = 640 xH < 838 xH, npouHocTs cka-
TOM MONIOCHI 0BecmeyeHa.

HponepnM ycnoBue (208), npuHuMmas I, =lgup +

= 220 MM, hp =320 MM, 4 = 1256 MM? (4@'20)

s 220
320
=365-1256=458-10° H

T.e. TNpOJONbHOK apMaTypel B KOPOTKOH KOHCOJIH
TIOCTaBJICHO IOCTaTO4HO.

Q———640-10 =440+ 10° H< Ryd; =

BHeueHTpEeHHO CXKaThie JIeMEHTH
OBIHE ITOJIOXEHHA

3.50 (1.21).Ilpn pacueTe BHEHEHTPEHHO CXKAThIX
JKeNe300€TOHHBIX 3JIEMEHTOB HOJKEH NPHHHMAThCH
BO BHHMAaHMe CIIy9adHbIA IJKCUEHTPHCHIET €, 06-
YCIIOB/ICHHBbI He YYTEHHBIMH B pacuere (paKTopamH.
IKCIEHTPHCUTET €; B JI0GOM CiIyuae NpHHMMAETCSA
HE MeHee:

1/600 jyMHBI 37€MEHTa WIH PacCTOAHMA MEXIY
€ro CeYEHHAMH, 3aKPeIUICHHBIMH OT CMEIICHHS;

1/30 BBICOTBI CeyeHus;

10 MM (anA KoOHCTpyKIMii, 06pa3yeMbix u3 cGop-
HBIX 3/€MEHTOB, NIIPH OTCYTCTBHH APYTHX 3KCIEpH-
MEHTaNbHO 0GOCHOBAHHBIX 3HAYECHHI €, ) .

IinsA 3MeMeHTOB CTATHYECKH HEONpPEHETHMBIX KOH-
CTPYKIMHA (B TOM UHCINIE .JUIA KONOHH KapKAaCHBIX 3Ma-
HUH) 3H3aYeHMe 3KCHEHTPHCHMTETa IIPOMOJNIBHOH CHIIBI
OTHOCHTENIbHO HLEHTpa TSIXKECTH NpPHBEEHHOrO ceve-
HMA eop MNPHHHMAeTCA pPAaBHLIM 3KCUEHTPHCHUTETY,
NONYYeHHOMY M3 CTaTHYeCKOTO pacyeTa KOHCTPYKIHH,
HO He MeHee €.

B anemeHTax CTaTMYeCKH ONpelelMMBIX KOHCTPYK-
i (Hampumep, (axBepKOBBIX CTOMKAX, CTOMKAaX
JIDII) SKCUEHTPHCHTET €; HAXOOMTCA KaK CyMma
IKCUEHTPHCHTETOB — OIPENEAEMOr0 H3 CTaTHYECKOTO
pacyera H cIIyJaiHoro.

3.51. Pacuer BHEIGHTPEHHO CXAThIX 3JIeMEHTOB HpO-
HM3BOJAT C YYeTOM BJIMAHHMS NpOrnGa 3jieMeHTa B IUIO-
CKOCTH 3KCLEHTpHCUTETa IPOJONBHOH cwinl (B IUIO-
CKOCTH HM3ruba) MU B HOPMAaJIBHOH K Hell IUTOCKOCTH.
B nociemHeM ciyuae NHpHHMMAETCH, YTO MPOFONbHASA
CHJIa TPHIOXKEHA C SKCUHCHTPHCHUTETOM €g, PaBHBIM
CITy4aHOMY 3KCUEHTPHCHTETY €, (cM. 1. 3.50).

Brnusanue nporuba 3neMeHTa YYHTHIBAETCA COTJIACHO
m. 3.54 u 3.55.

Pacyer M3 IIIOCKOCTH u3rnba MOXHO He NPOM3BO-
IOMTb, €CJTH THOKOCTD 371eMeHTa lo/i (O/1A mpsMOYTOIb-
HbIX ceueHuil — lo/h) B mWiocKoCTH N3ruGa npeBbilLaeT
rubKoCTh B IUTOCKOCTH, HOPMAIBHOH K IDIOCKOCTH
U3ruba.

Tlpy HayHuMH pacueTHBIX SKCHEHTPUCHTETOB B ABYX
HanpasJIeHHAX, TIPEBBIIIAOLINX CIyYaiiHble IKCUECHTPH-
CHTETHI €,, TPOM3BOIUICA pPacyeT Ha KOCoe BHeLeHTpeH-
Hoe cxarde (cM. mm. 3.73— 3.75).

3.52. IlnAa uwacTO BCTPEYAIOIUMXCH BHOOB CXKATBHIX
37IEMEHTOB (IPAMOYTONBHOTO CEYEHUsA; [BYTaBPOBOIO
CEYECHHA ¢ CHMMETPHYHO PACIIONIOKEHHOH apMarypoi;
KpYITIOTO H KOJIBILEBOrO CeYeHHi ¢ apMaTypoOH, paBHO-
MEpHO paclpelelIeHHOH MO OKpPYXXHOCTH) pacuer
IO TPOYHOCTH HOPMAIbHBIX CEUEHMil NpPOH3BOOHTICH
cornacHo mi. 3.61-3.75.

IIna OpyrHX BHOOB CeYeHHH H NpU NPOH3BOJIBHOM
PACIIOJIOXKEHHH IPOJONIbHOA apMaTypbl pacyeT HOp-
MAanbHbpIX CeYeHHH MPOU3BOAMTICA Mo ¢opmMynam obme-
TO Clly4as pacyeTa HOpMAJIbHOTO CeueHHsl BHENEHTPEHHO
CKaToro asnemeHTa corinacHo m. 3.76. Ilpu pacuere
3MeMeHTOB ¢ NpuMeHenHeM OBM Bo Bcex cmywasx
PEKOMEH/IyeTCs NI0NIb30BATHCA YKA3aHHAMH II. 3.76.

Ecnu BamonHserca ycnosue Ay > 0,024p, B pacuer-
HeIX ¢opmynax mn. 3.61-3.76 pexomeHmyercs ydu-
TBIBATb YMEHbLIEHHE IeACTBHTEIBHOM IUToIany GeroHa
CXaTOl 30HBI HA BETHYMHY A 5.
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3.53. PacueT mo MpOYHOCTH HAKJIOHHBIX CEYCHMIT BHE-
HEHTPEHHO CXAThIX 3TIEMEHTOB IIPOH3BOIHTCA aHANO-
THYHO pacyeTy M3ruGaeMbIX 7IEMEHTOB B COOTBETCTBHH
¢ nn. 3.28-3.49. Ilpu stom 3HayeHne M} onpenensaercs

1o dhopmyne
My = ¢y, (1 + 95+ p)Rpsbh3, (90)

_N_

Rpsbho ’
Ob, min TPHHHMAETCA DaBHbIM ¥ps (1 + ¥r + ¥p) X
X Rpbhy, a B dopmynax (72)—(76) xoddduument
¥ps 3AMEHAETCK BEIPAXEHUEM Ppq (1 +¥) .

CymmapHbiit Ko3pdumuent 1 + ¥ + ¥, npHHUMa-
erca He Goree 1,5.

BrnusAHWe NpOMONBHBIX CHI He YUMTBIBAeTCHA, €CIIH
OHM CO3HA0T M3ruGaioliMe MOMEHTBI, OMHAKOBBHIC
N0 3HaKYy ¢ MOMEHTaMH OT JeHCTBHA MONeEpevHOH Ha-
TPY3KH. ,11]'[5[ m-leueﬂrpel-mo CXKAThIX NEMEHTOB CTaTH-
YeCKH HeONpeNeNMMbIX KOHCTPYKUMi, TIpH Crarmye-
CKOM pacueTe KOTOPbIX NPHHUMAETCS, YTO TMPOAOIBHAN
CWIa pACTONAraeTcs B UeHTpe TAKECTH CeueHns, HOMyC-
KaeTcA BCerJa yUMThIBaTh BIMAHUE MPOSOIBHEIX CHIL.

Ilpu OTCYTCTBMM B Mpefenax NpoJieTa BHELEeHTPeH-
HO CXATOr0 3/MeMEHTa HOMepevHoil HArpy3KH pacyer
HAKJIOHHBIX CeUeHHH N[O MPOYHOCTH JAONMYCKaercs
He IIPOU3BOMMTH, €C/IM HOPMATbHBIC TPENMHEI He 06pa-
3yloTca [T.e. e BbmonHAeTcA ycnosme (233)
€ 3aMeHOl Rpy, er Ha Rpe].

rae ¢, = 0,1 HO He Gomee 0,5; 3HaueHue

YYET BJIHAHHA IIPOTHEA J3JIEMEHTA

3.54 (3.24,3.6) . IIpn pacueTe BHEHEHTPEHHO CXa-
THIX 37IEMEHTOB CIIEAYeT YYHTHIBATh BIIHAHHE NpOTHEA
Ha MX HeCyulylo CHOCOGHOCTb, KaK [paBHIO, MyTEM
pacyeTa KOHCTPYKUMit no nedOpMHpPOBaHHOH cXeme,
NpUHMMass BO BHMMaHWe HeympyrHe HedopMauyH
GeToHa M apMATYPhI M HaJTHYMe TPEILMH,

HomyckaeTcss IPOM3BOIOHMTh pAacueT KOHCTPYKIMi
no HelnedbOPMHPOBAHHOH CXeMe, YUHTHIBAS BIHAHME
nporuba 3NeMeHTa MyTeM YMHOXKEHHA  3KCHEH-
TPUCHTETa €, Ha Ko3pduIMeHT 7, OlpeHenAeMbIi
no ¢popmyie

=1

Ner

rae N,, — ycnoBHas KpUTUYeCKas CiiIa, ONpenensgemas
no ¢popmynam:
714 3MeMeHTOB N1060# HOpMEI ceveHus
_ 6.4Ep [ I /o1
IS 0,1+5,

cr

+01) +¢x1{] 5 (92)

M1 3JIEMEHTOB NPAMOYTOJIBHOI'O CECUCHHUA

_011 +0,1
1,6Ebbh 0 1+ 83 (ho - a’ )2 (93)
or= > +pa
o/h) 30, A

B dopmymax (92) u (93):
1, I'; — MOMEHTBI MHEPIMH COOTBETCTBEHHO GeToH-
HOTO CEYEHMA M CEYeHHA BCeH apMaTypbl
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OTHOCHTENIBHO LEHTPa TAXKeCTH GeTOHHOTro
CeueHHs;

— KO3 HUMEHT, YUMTHIBAIOLIMI  BJIMAHHE
IJIHTEIBHOTO AeACTBUA HArpy3KH Ha Ipo-
U6 J7leMeHTa B TNpeHeNbHOM COCTOSHWH
M paBHbLA:

M
=1+——m0r!, (94)

Ho He Gonee 1 + § (3mech B —~ cM. TaGn. 16);
M;, M ; — MOMEHTbI BHEIIHUX CHJI OTHOCHUTENIBHO OCH,
NapajwieNnbHOR JIMHMM, OTpaHWYMBalOWEH
CKaTylo 30HY H NpOXOAsleil uepe3 UEHTP
HauGoNee pACTAHYTOTO WIM HaMMeHee
CKaroro (NpH UeTHKOM CHKATOM CeYeHHH)
CTEepXKHA  apMaTypbl,  COOTBETCTBEHHO
OT [eHCTBHA NOJIHOK HAarpy3ku H OT ACH-
CTBHA MOCTOAHHBIX H [UTHTENIBHBLIX Harpy-
30k. [lng 3neMeHTOB, pacCUMTBIBAEMBIX
cornacio nm. 3.61, 3.62, 3.65-3.68, mo-
nyckaerca M, u M,; onpepensrs OTHOCH-
TEJIBHO OCH, IpoXonAUIeH duYepe3 DEHIP
TAXECTH Bceit apMmarypsl S. Ecim uaru-
Garolume MOMEHTHI (WIH IKCHEHTPHCUTETDI)
OT MOMHOM Harpy3kH M OT CyMMBI IIOCTOSH-
HBIX H [UIMTeNIbHBIX HArpy30K MMeIoT
pasHble 3HAKH, TO NpH abCONIOTHOM 3Have-
HMM 3KCUCHTDHCHTETa IONHOM HArpy3KH
e > 0,1k npunumaror ¥ = 1,0; ecmu
3T0 YCJIOBHEe He YIOBIIETBOPACTCSA, 3Ha-
UeHHE ¥ NMPHHMMAIOT PaBHBIM ¥) = ¥p +
+ 10(1 — ¥n)eo/h, rue ¥y omnpenensior
no dopmyne (94), npuHumasa M, paBHBIM
[POM3BE/ICHHIO NIPOAONBHOM cHIbI N OT ped-
CTBHA NOJHOH Harpy3kM Ha pacCTOsIHHe
OT HEHTpa TAXECTH CeueHHs OO0 OCH, mpo-
Xonsiue# 4epe3 meHTp HauGoyee pacTaHy-
TOro (HauMeHee CXKAaToro) OT HEHCTBHA 1O-
CTOSIHHBIX M [JIMTENIBHbIX HArpy3oK CTepx-
HA apMaTyphl;
8¢ — KO3 dHUIHMEHT,
eo/h, HO He MeHee

NPHHHMAeMbIH  PaBHBIM

0,5 — 0011 —0,01R; (95)

6e,min

(3mecs Rp — B MIla, momyckaercA NMpHHMMATb IpH
Y2 =1,0; 3HaueHHe # WA KPYTIbIX H KOMBUEBBIX Ce-
yeHuit 3amMeHAeTcA Ha D) ;

lp — NIpHHUMAETCSA B COOTBETCTBHH ¢ 1. 3.55;

Ag+Ag By

B Ey

(96)

l'[pn pacyere, cornacHo m. 3.63, HPAMOYTONBHBIX
CeueHHH C apMaTypoil, PACHIONOXKEHHOR MO BICOTe
CeuEHHs, B 3HaueHMM A + A; He yunThIBaeTcA 2/3 ap-
MaTypbl, DaclIOIOXEHHOH y TIpaHeil, NapaeNbHBIX

ho —d

mrockoctH H3ru6a (2A4g), a 3HaueHue 2 P
B dopmyne (93) npuHMMaeTcA paBHbIM 1-28§, .

Jnsa 3neMeHTOB M3 MeNKO3EpHHUCTOro GeToHa Ipyn-
me1 B B popmynsr (92) u (93) Bmecto mudp 6,41 1,6
NOACTAaBAAIOTCA COOTBETCTBEHHO 5,6 H 1,4,



IKCUEHTPHCHTET €g, MCTONb3YEMBIH B HACTOSMIEM
NYHKTE, OMYCKAeTCA ONpele/ATh OTHOCHTEIBHO LEHT-
Pa TAKeCTH GETOHHOTO CeueHMUs.

Ilpu rubkourn amementa lyfi < 14 (mna npamo-
YTONbHBIX ceueHuit — npu lo/h < 4) npuHEMaerca
n=1.

Ilpn rubxocru 14 </ofi < 35 (4 <Ily/h < 10) u

Ag+ Ag
npu p = —-LA—S—< 0,025 HOMyCKaeTCA MPHHUMATS:

15 TIPAMOYTOJIBHBIX CeYeHHit

Nep = 0,15 224

r = 0,15 ————"3
) (o/h)?
A ApYTHX HOPM ceueHua

2Ep1

= "p -

I

Ilpuy N > N, cnefyeTr yBelMUMBATh pa3Mepbl ce-
YeHHA.

Mpy pacueTHBIX SKCHEHTPHCHTIETaX B ABYX Hanpas-
feHuAX Ko3pPuUMeHT 7 [OMyCKaeTCs OMpenenaTh
OT/ENBHO A KaX[Oro HANpaBICHHA H YMHOXaTh
Ha COOTBETCTBYIOIMH SKCUEHTPHCHTET.

3.55 (3.25).Pacuernyio  wmHy /o BHEUEHTPEeHHO
CXATBIX )XKeJ1e300CTOHHBIX 37IEMEHTOB DPEKOMEHIYeTCH
ONpeAeNIATh KaK WIA JEMEHTOB PaMHOH KOHCTPYKIHH
C yyeToM ee HeOpMHPOBAHHOTO COCTOAHMA NpH HaH-
Goltee HEBBHIOOHOM V1A JAHHOTO JIeMEHTa PacioJIoxKe-
HUM Harpy3kH, HpHHMMAasd BO BHHMaHMe Heynpyrue
HOedbopmaiuy MaTepHaNIOB W HaNMuMeE TPEIMH.

IIns aneMeHToB HauGonee 4acTo BCTPEYRAIOMIMXCA
KOHCTPYKIMH [ONMYCKAaeTCA [MPHHHMATh pacueTHYo
nyHy 1, paBHOM:

a) MIA KOJIOHH MHOTOITaXHBIX 3HaHHA NpH dHCIIe
MpoJIeTOB He MeHee ABYX H COCOMHEHMAX pHIremnei
H KOJIOHH, PACCYMTHIBAEMBIX KAaK >KECTKHE, [IPH KOH-
CTPYKIMAX NEePEKPHITHIA:

COGOpHBIX
MOHOMHUTHBIX . . . .. ... 0,7 H

[fme H - Bhicora sraxa (paccrommue Mexquy nemTpaMm y3-
noB)| ;

6) A KONOHH ORHO3TAXKHBIX 3JaHHH C LIAPHMD-
HBIM OIMpaHMEM HeCyIMX KOHCTPYKIMHA NOKPBITHH,
KECTKHX B CBOEii IUIOCKOCTH (CTIOCOOHKBIX NepefaBaTh
TOPH3OHTANbHBIE YCWIHA), a TAKXKe I 3CTaKag —
no Tabn. 23;

B) IS 31eMeHTOB ¢epM 1 apoK — 110 1abi. 24.

TaGnuna23(32)
PacueTHast mnuna /o KONOHH OFHO3TANHBIX
30aHK# NpH pacueTe HX B IUTOCKOCTH
MONepevHol | nepneHIMKyNApHOH mo-
pamsl Hiu TiepeyHoit paMe WM
IepneHOMKYy- | NapannensHoft ocH 3CTa-
JNAPHOHR K OCH Kajnpt
XapakTepHCTHKA 30AHHNA H KOJIOHH ICTaKaHbl
npu npH
HaMHYHH | OTCYTCTBHHM
cBA3ell B MIOCKOCTH fIpo-
TONBHOTO PAMAa KOOHH
HJTH 3BHKEpHBIX onop
Topxpanopas Paspesuuix 1,5H; 0,8H, 1,2H,
(HDKHAA) YacTb KO-
TIOHH HpH HopkpaHo- | HepaspeaHkix 1,2H, 0,8H; 0,8H)
BhIX Gamxax
Mipu  yuere
Harpy3xH HapxpaHoBas Paspesnnix 2,0H, 1,5H; 2,0H,
oT KpaHoB (BepXHAA) 4acTb KO-
noHH npH nopkpaHo- | HepaspesHbix 2,0H, 1,5H, 1,5H,
BoIx Gankax
C MocTOBBIMI
KpaHaMH TopxpanoBast OpHOUPOIETHHIX 1,5H 0,8H; 12H
(HWKHAA) YaCTh KO-
JIOHH 3paHMit MHOrOnpoJIeTHHIX 1,2H 0,8H; 1,2H
Be3 yuera
3panusn HATpY3KH HapxpaHoBas Pa3pesHEIX 2,5H, 1,5H, 2,0H,
OT KpaHoB (BepXxHsA) 4acTh KO-
NOHH TpH nopakpano- | Hepaspessmix 2,0H, 1,5H; 1,5H,
BHX Gankax
Hixuas vacte ko- | OnHonponeTHbIX 1,5H 0,8H 1,2H
TIOHH 3naHkM!
MHOTOIPONETHRIX 12H 0,8H 1,2H
KosyoHHE!
Bes MOCTOBRIX | cTymenYa- BepXHAA 4aCTh KOJNOHH 25H; 2,0H, 2,5H;
KpaHoB THE
OnHOIpONETHRIX 15H 0,8H 1,2H
KONOHHLI IOCTOAHHOTO CeYeHH S
3pAHUH MHoTONponeTHbIX 1,24 0,8H 1,2H
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Ipodoaxcernue Taba. 23(32)

XapaKTepUCTHKA 30aHKH ¥ KONOHH

PacueTHas AymHa I KOTTOHH OAHOITAXHBIX
37laHHit NIPH pacyeTe X B INTOCKOCTH

nonepeuHolt | HepACHAMKYNAPHOH mo-

paMbl HJIH nepevsolt pame HIIH
nepneHINKy- | Mapa/uleNBHOK OCH 3CTa-
NAPHOK K OCH Kafgsl
3CTaKambl
npu npH

HAMKUMK | OTCYTCTBMM

CBsA3el B INIOCKOCTH IIpO-
BONBHOI'O PAOa KONOHH
MM aHKepHBIX onop

Tlpu noaxpaHosrIx | Pa3pesHsix 2,0H, 0,8H; 1,5H,;
Kpasosste Gankax
Hepa3spesnrix 1,5H, 0,8H, Hy
Jcrakamsl

Hon TpyGonpoBombl Mpu coemusermu | IapuupHOoM 2,0H H 2,0H

KONOHH ¢ Impo-

netHsIM  cTpoe- | XecTkom 15H 0,7H 1,5H

HHeM

OG6o3Hnayenus, npunarsie 6 Taba. 23:

H — nonHas BHICOTa KOJNOHHLI OT BepXa ¢yHAAMeHTa KO FOPH3OHTANBHON KOHCTPYKUMH (CTpOIMIBHO# WiIH NOACTPOINUIBHOM, pac-

TOPKH) B COOTBETCTBYWOLIEH MNOCKOCTH;

H{ — BBICOTa NOAKPaHOBOM YacTH KOJIOHHE! OT BepXxa dyHIaMeHTa Do HU3a NodKpaHOoBo#t Ganku;
H, — BHICOT8 HafIKpaHOBOM YacTH KOJNOHHBLI OT CTYNEHH KOJIOHHBI JO IOPH3OHTaIBHON KOHCTPYKUMH B COOTBETCTBYIOHIEH INIOC-

KOCTH.

IIpumevuanue Illpn Hamwm cBA3elt MO BepXa KOJOHH B 3AAHMAX C MOCTOBBRIMH KPaHaMM pacCueTHaf MJIMHA HAXKPaHOBOMR
YaCTH KOJIOHH B IUTOCKOCTH OCH ITPOAOJIBHOTO psifia KOJIOHH pHHHMaeTCR paBHoit H;.

TaGnuua 24(33)

Pacuethas pymuHa
JNmeMeHTHI lo anemenTOB
dhepmM H apok
1. 3nemeHTnt depm:
4) BEepXHUH mosic npH pacyeTe:
B IVIOCKOCTH (PepMBI
npu eg < 1/8h; 0,91
» €0 » 1/8m 0,81
U3 IDTOCKOCTH (epMEl:
AN y4acTKa nox ¢oHapem (mpu 0,81
umprHe dorapsa 12 m u Gonee)
B OCTaNBHLEX CIIyyasgX 0,91
6) packoCH K CToltku npy pacueTe:
B IUTOCKOCTH GepMBI 0,8/
M3 IIIOCKOCTH (epMnl:
npu by /by < 15 0,91
” bl/bz > L5 0,81
2. Apxu:
a) NpH pacuere B IVIOCKOCTH apKH:
TpeXiuapHupHoOHk 0,580L
IBYXINAPHUPHOK 0,540L
GecrapHupHO#H 0,365L
6) mpu pacueTe M2 IUIOCKOCTH apPKH L
(mo6oit)

0603HaueRUA, NPUKATYIE 6 Tabn. 24
! — mMHa 3neMeHTa MeXHOy LEHTPAMM IPHMBIKAOLMX
y3710B; OJIS BepxHero nosca ¢pepMbl NpH pacvuere U3
TUIOCKOCTH (epMEI — PACCTOSTHHE MexXAy TOYKaMH
€ro 3aKpeIUIeHH;

L — nnuHa apxu BOoNb ee I'eOMETPHYeCKOH OCH; IIPH
pacueTe H3 IUIOCKOCTH apKM — IJIMHAa aPKH MeXay
TOUYKAMH €€ 3aKpCIUICHHA H3 IMNOCKOCTH apKH,

hy — BBICOTa CeYeHHs BEpXHeTo Iosca;

by, by — HNIMpPHHA CeYEHH® COOTBETCTBEHHO BEpXHEro HOKCa
U CTORKH (packoca) (pepMbl.
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3.56. Bnusinue MpOruGoB KOJIOHH MHOTO3TaXHBIX
KapKaCHBIX. 3[[aHHil PEKOMEHIYeTCA YUMTbIBaTb, TpH-
HMMas OKOHUYaTelbHble MOMEHTHI M B ONOPHBIX ceve-
HMAX KOJIOHH PaBHBIMH

M=Myn, +Mpmp + M;, el

roe M, — MOMEHT OT BEpTHKAJIbHBIX Harpy3oK Ha ne-
PEKPHITHAX;

1y — K03 UIMEHT, NPHHUMAEMBIH PaBHbIM elH-
HHLUE, a B 3amelikax B ¢yHHaMeHTH ompefie-
naembii Mo dopmyne (91) mpu ly =0,7H
(H — BbicOTa 3Taxa) H TIpH ydeTe TONBKO
BepTHKAIbHBIX HarpPy30K;

M} — MOMEHT OT TODH3OHTANbLHBIX (BETPOBBIX,
cefiCMHYeCKHX) Harpy3oK;

Ny, — KO3PQHIMEHT 7, ONpeHeIIAEMBIR COITIACHO
nn. 3.54 u 3.55 npu yueTe BceX Harpy3oK;

M, — MOMEHT OT BBHIHYXHEHHBIX TOPH3OHTANBHBIX
CMelleHuit (HanpHMep, OT TeMIlepaTypHbIX
nedopMalMii NEpeKpPHITHA, CMEIUCHHN XKe-
CTKHX CBA3¢BbIX IHahparm) .

MoMenTsI OT BCceX Harpy3ok /UIs CedcHHil B CpeHei
TPeTH IJIMHBI KOJIOHH YMHOKAI0TCH Ha KO3} dHIMenT 7,
onpejiefieHHbI# cornacHo mia. 3.54 u 3.55, a MOMEHTBI
B IIPOYMX CEYEHMAX ONPEAeNANICH JIHHEHHOHW HHTEep-
HONAIMEH.

3HayeHHAA MOMEHTOB B ONOPHBIX CeYEHMAX KOJIOHH,
onpeneneHHbie no dopmyne (97), HeoHXOAUMO yUMTHI-
BaTb IIpH ONpPENCIICHHH MOMEHTOB B IPHMBIKAIOIIHX
K KOIOHHe 3NieMenTax (¢dyHIaMeHTax, pHrenfix c e-
CTKHMMH Y3/1aMH) .



YYET BJIMAHHA KOCBEHHOIO APMHPOBAHHWA

3.57(3.22). Pacuer 371€MEHTOB CIUIOLIHOTO CEYEHHA
H3 TDKEJIOro M MEIIKO3epHHUCTOTO GETOHOB C KOCBEH-
HbIM apMHMpPOB3HHEM B BH/E CBapHbIX CETOK, CIUpaJIb-
HOH WM KonbleBO# apmarypsl (uepr. 33) cremyer
OpOM3BOOMTE cormacHo . 3.61-3.68, 3.71-3.76,
BBOAS B pacyeT JMIIb YacTh IUTouiamy¥ GeTOHHOro ce-
YeHUst Agf, OrpaHMUCHHYI0 OCAMM KpaHHHX CTepKHel
CeTKH WIM CIIMPAJIH, ¥ NOACTABJISIA B pacueTHbIe PopMy-
76l BMECTO R NpHBENEHHYI0 HPH3MEHHYI0 IPOYHOCTH
6etoHa Rp roq H BBIYHCIIAA XapaKTePUCTHKY CXKaToi
30HBI GETOHA W C YYETOM BIHAHMS KOCBEHHOIO apMH-
poBanug no dopmyne (104).

a)

-

Yepr. 33. CkaThie 3TeMEHTHI C KOCBEHHLIM apMUPOBAHUEM

a — B BHfe CBapHBIX ceTOK; 6 — B BHAe cOHMpanbHoil apma-
TYpBl

Bmsauxe mpormba 3jieMeHTa C KOCBEHHbIM apMn-
POBaNMEM HA IKCIHECHTPHCHTET NPONOILHOR CHITBL yuH-
THIB2ETCS COTIIacHO M. 3.58.

T'ubkocTp Io/ief 37IEMEHTOB C KOCBEHHBIM apMHpO-
BaHHEM He [OJDKHA MpeBbIATh:

NpH KOCBEHHOM apMHpPOBaHMH ceTKamH — 55 (ma
NpAMOYTONEHBIX CedeHmit — lo/hef < 16) ;

[IpH KOCBEHHOM apMHMpPOBaHMH crmpansio — 35 (s
KPyribiX ceuesmit — lofdor < 9), the lef, hepy def —
COOTBETCTBCHHO PajHyC WHEPUMH, BHICOTA M JHAMETP
BBOJTHMOH B pacueT YaCTH CEYCHHUA.

3HaveHuA Rp req OnpenensoTcs no GopmMynam:

2) NpH apMUPOBAHHM CBapHBHIMH NONEPEYHBIMH CET-
KaMH

Rp red = Rp +Puxy Rs xy, (98)
rae Ry xy — pacueTHOe CONpOTHBIEHHE ap-
MaTyphl CETOK;
fyy = nxAsxly + nyAsyly
Xy AefS ’
3pech Ny, Agx, Ix — COOTBETCTBEHHO YMCNIO CTEPX:
Heﬁ, IDOIaAb IonepeyHoro ce-

(99)

VEeHUs M AJIMHA CTEPXHA CeTKH
(cumtan B OCAX KpaHHMX
CTep)kHeil) B ONHOM HampaB-
JICHHH;

ny, Agy, I, — 10 Xe, B OpyroM Halpapie-
HHH,

Apf — WIOWIAND CeueHUR GeToHa, 3a-
KJTIOYEHHOTO BHYTPH KOHTYpa
CETOK;

§ — pacCTOfHME MEXNY CeTKAMH;

¢ — K03 duIMeHT 3¢PeKTHBHOCTH
KOCBEHHOI0 apMHpOBAHHA, OIT-
penensemsii o popmyne

1

=—L (oo

¢ 0,23+ y (100)

. SN
Rp +10

R,'xy, Ry — 3 MIla.
lna anemMeHToB U3 MeNKo3epHUCTOro GeTOHA 3Haue-
uHe Ko3hGdUIMEHTa ¢ CledyeT NpuHuMats He Gonee
COMHHMILbI,
6) HpM apMHpPOBaHWM CIMPIBHOH MM KOJIBLEBOR
apmaTypoH

7.5¢e
Rb,rea = Ro + oy (1-F222-), (10)
ef
roe R, cir — pacyeTHOC CONpPOTHBIICHHE apMarty-
Pb! CTIMpaiiy;
Meir — K03 GUIMEHT apMHUPOBaHHA, paB-
HBIA:
44
Moy = —2 (103)
defs
38eCh Ag,cir —IIOmaAp NOUEPEYHOrO  CEYEHHA
CIMPAITbHOH apMAaTYPhl;

def — OMAaMETp CEeYeHMA BHYTPH CHMPANH;
§ — HIar CIHpaH;
€0 — IKCUEHTPHUCHTET NPHIOKEHHA Npo-
IorbHOM crutbl (6e3 yyera BIIHAHHA
nporu6a) .
3Hauenusa Ko3pGHUMEHTOB apMHPOBaHHMA, ompere-
nsembie mo ¢popmyrnam (99) u (103), mwia 3neMeHTOB
H3 MENKO3ePHUCTOro OeTOHa ClefyeT MPHHHUMATL He
Gonee 0,04,
Tipy onpeneneHMM TIpPaHMYHOTO 3HAYEHHA OTHOCH-
TeNIbHOH BBICOTBI CXKATOH 30HBI AJIA CeYeHHil C KOCBEH-
HbIM apMHpoBaHHeM B ¢opmyny (14) BBomHTCH

w= a— 0,008R; +38, <09, (104)

rae a — Ko3p(HIMeHT, NPHHHMAEMbIH COTNIaCHO yKa-
3aHMsAM I1. 3.14;

8, — xoadpument, papubiit 10y, HO NPUHUMaeMBIi
He Gonee 0,15 { agech u — xo3apduiment apmu-
POBalMA iy WIH lgj, ONpeNeiAeMblil 1O
dopmynam (99) u (103) coorBeTcTBEHHO IWIA
CeTOK H CIHpaei] .

KocBeHHO® apMHMpOBaHHE YYMTBIBAETCA B pacyeTe
OpH YCJIOBMM, YTO HeCyiasg CIOCOGHOCTb 3JIEMEHTa,
ompepeleHHas COraCHO YKa3aHMAM HACTOAUIETO MyHK-
1a (BBOZ B pacuet Aor U Rp, red) » OPEBBILIAET €rO He-
CyIIyw CriocOOHOCTb, OTpEneNeHHyI0 IO TIONHOMY Ce-
YeHMI0 A M 3HAYECHMIO PAacYeTHOTO COMpPOTHBIIEHHA Ge-
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ToHa Rj 6Ge3 yueta KOCBEHHOH apMaTypsl. Kpome Toro,
KOCBEHHOE apPMHpOB&HHE [O/DKHO YIOBJIETBOPSTh
KOHCTPYKTHBHbIM TpeGoBaHHAM Iml. 5.78—5.80.

3.58(3.22).lIpn pacuere MEMEHTOB C KOCBEHHBIM
apMHpoBaHHeM NO HeneOpMHPOBAHHOH cxeme BIHA-
HUe nporuGa INMEMEHTa Ha IKCUCHTPHUCHTET NPOJIONBHOR
CHITbI YYHTBHIBacTCsA COrNacHo mm. 3.54—3.56. Ilpu atom
3Hauenue N;,, mosnydeHHoe 1o ¢popmyne (92) wm (93),
yMHOXaeTci Ha kodpduument v, = 0,25 + 0,05 y/
feer < 1,0, a 3Hauenme 8e,min BBIMMCHACTCA 1O oOp-
myne 8¢ min = 0,5 + 0,01 lo/cer(1,0 — 0,1 lo/cep) —
— 0,01 Ry, roe Cef — BBICOTA WIH MAMETp YMUTBIBaE-
MOH 4aCTH CeYeHHH.

Kpome Toro, npu Bsramcnesuu N,, pa3Mepbl CeyeHUs
NPMHUMAIOTCA 10 YYHTHIBAEMOH YaCTH CEYeHMS.

3.59(3.22) . B anementax M3 TaKenoro GeToHa c
KOCBEHHBIM aPMHMpPQBAHMEM B BHJIE CETOK PEKOMEHIY-
€TCA NPHMEHATH NPOAONBHYI0 BHICOKOIPOYHYIO apma-
Typy KnaccoB A-V u A-VI, ucnons3ysa ee MOBBILECH-
HOe (IPUBEIEHHOE) PACYCTHOE CONPOTUBJICHHME CXATHIO,
paBHoe:

Rgc,red = Ryc —175372‘<Rs, (105)
rAe Ay, A2, — CM. Ta0m. 25;
RSC’ RS
63 = 1,60 y;
A R
9 = s,tot ( _ b )
3[eCh 08 +25 Aor 1 100’ (106)

Ho He meHee 1,0 u He Gonee 1,6;
Y, Agr— M. 1. 3.57;
Ag tor — IUIOWIAp CEUECHHA BCeHl MPOMONBHON BBI-
COKOIIPOYHOM apMaTyphl;
Ry — B MI]a.

TaGnuna 25

Ay, A2 M Ry, MITa, npn xoadduumen-
Krnacc Te Tp, (cM.n. 3.1), paBHOM Rg |Rg sers
apMa- Mila | Mila

Typhl 0,9 1,0uwm 1,1

)‘1 )\2 Ry )‘l 7\2 Rge

AV 1,25 10,53 1 500 [ 2,78 | 1,03 | 400 | 680 | 785
A-VI 2,04 |0,77 | 500 | 3,88 | 1,25 | 400 | 815 | 980

2
R 1000 R 1000
x,:[(——’ >1] ; x2=<——‘ 1) .
RSC R.\‘ RS‘C RS

3navenne Oy, B Gopmynax (14) u (155) npumn-
MaeTCs PaBHBIM Oy , = 380 + 100083, HO He Gomee
1200 MIJa.

ViasaHHbIE 3€MEHTHI NPAMOYTONBHOrO CeUeHUs ¢
apmarypoli, COCpeOTOYeHHOH y Haubosiee M HaUMEHee
CKaThiX TpaHed, PacCUMTHIBAIOTCA COMIAacHO M. 3.65
¥ 3.61, ecnu BBICOTa CXKATOM 30HBI X, OMpereiIeHHas
no ¢opmyne (107a) wm (110a), npesbiaer rpaHuy-
Hoe 3naveHme £ph, NpH 3aMeHe B PacueTHbIX Gop-
mynax R, Ha 0,8R,. B npoTuBHOM cCnyvae pacyer

60

i 1 - - Rshs ‘\l
.

NPOMU3BOAMTCHA cornacHo n. 3.41 ,Jlocobusa nmo mpoek-
THPOB3HHMI0 IIPEIBApHUTENIbHO HAIpPsDKEHHBIX XKeJle30-
GeTOHHBIX KOHCTPYKIMH M3 T/DKENbIX M JleTkux Gero-
HOB”, mpuHKMasn Oy, = 0. B 37om ciyyae npuMesicnue
KOCBEHHOI'O 3pPMHPOBAHMA U BbiCOKOMPOUHOH CXKATOi
apMaTyphbl Maio3pdeKTHBHO.

3.60(3.23).[lpn pacueTe BHELEHTPEHHO CXKATHIX
3JIEMEHTOB C KOCBEHHBIM apMHDPOBaHHEM HapAmy
€ pacYeToOM MO MPOYHOCTH COINACHO yKa3aHMAM IL. 3.57
crienyeT NpOHU3BOAUTH PacyeT, OOECIICYHBAIOIMHA TPEeLUM-
HOCTOHKOCTD 3aLMTHOTO cnos GeToHa.

Pacyer  NpOM3BOAMTCH  COIJIACHO  YKAa3aHWAM
mr. 3.61-3.68, 3.71-3.76 no skcIUlyaTayuOHHBIM 3Ha-
YCHHAM PacCyeTHbIX Harpysok (¥ = 1,0), yuHrbiBas
BCIO IUIOLIaAb CeyeHus OeTOHA M MPHHMMAs pacyeTHbIE
CONPOTHBIICHUA Rp sor ¥ Ry ger WUIA TIPEAETBHBIX CO-
CTOSIHMiI BTOPO# TPYIIbl M PacyeTHOE COMPOTHBIICHNE
apMaTypbl CKaTHI0 PaBHBIM 3HAYEHHIO Ry 5, HO HE
6onee 400 MIa.

[pu onpenenenny 3xaueHus g B dopmynax (14)
u (155) npummmator g, = 400 Mlla, a B dopmy-
ne (15) xo3pdmumenr 0,008 samensior Ha 0,006.

Ilpu yvere B/mABMA TMOKOCTH CiemyeT MOMB30-
BaThCA YyKa3aHMsAMM 1. 3.54, omnpepenss 3HAYCHUA
8¢, min MO dopmyne (95) c 3amenoir 0,010R; Ha

008Ry, ¢,

PACYET 3JIEMEHTOB CHMMETPHYHOI'O CEYEHHA
ITPH PACHIOJIOXEHHH ITPOIOJIEHOH CHITBI
B INIOCKOCTH CHMMETPHH

NPAMOYTI'OJIbHBIE CEMEHUA
C CUMMETPHYHON APMATYPON

3.61. llpoBepka mPOYHOCTH NPAMOYIOMBHBIX Cede-
HMH ¢ CHMMETpHYHO# apMaTypoil, COCPeNOTOYeHHOR Yy
Haubonee cxartoit H y pacTaHyToH (HauMeHee CKATOM)
TPaHel 37ieMeHTa, NPOM3BOMMTICS CHERYIOIUM 06pasoM
B 3aBHCHMOCTH OT BBICOTBI C)KaTOH 30HBI X!

N
x= : 107
Rpd (107)
a) mpux <fph, (uept. 34) — M3 ycnosus
Ne <Rybx (hy —0,5%) +R AL (hy —a);  (108)

N Cxarast '
As
30HA

© F == / -
%
l s

Q
ﬂ/

hikEE

hst’

1

a

b

As

Yepr. 34. Cxema ycwmmii B nNonepewiom NpAMOYTONBHOM
CeYeHHH BHELHEATPEHHO CXKATOrO IeMeHTa



6) npu x > ER ho — u3 ycnoeus (108), mpumnmasn

BBICOTY CXKaTO# 30HBI paBHOH X = &M, Ille 3HaucHHe &
onpefenaeIca no GopMynam:
I8 371eMEeHTOB U3 GetoHa kitacca B30 u yuxe

_ on(1-ER)*2a5kR |
1— &R + 204

(109)

IJIA 37IeMeHTOB u3 DeToHa Kiacca Bbie B30

_ og o —ay g + Yo 0y — Qp :
T i 2 '

¥ Ypasw (110)
B ¢popmynax (109) u (110):
=N = ReAs .
%= Robhy * % Ry b,
o
fp = ——Sab .
w
~s{1-55]
ER, Y, w—cM. TaGn. 18 u 19,
3HaueHMe € BriukcnsaeTc o popmyne
ho —a,
€= € +*—*§—-— (111)

Ilpn 3TOM 3KCUEHTPHCHTET NpPOMOJILHOH CHWIBI €,
OTHOCHTEJIBHO IIEHTpA TIDKECTH CEYeHHA OmpeleNnseTca
¢ yueToM IIporuba 3jleMeHTa cornacHo mm. 3.54—3.56.

Mpumeuyasnua 1.Ecau BulcoTa CKaroff 30HLL, on-

peaenceHHasa [ yuyeToM MOJIOBHHBI  CXaToH apMaTypHL,
N+Redg2

x = T < a,’ pacueTHYI0 HeCYILylI0 CIOCOGHOCTH

CeUeHHA MOXHO HECKOJBKO YBENHUYHTh. UCTIONK3YydA YCIOBHE
‘ N+RAq
(108) npu Ag=0u x = ~——"—"—,
Ryb

2. Oopmynott (110) MoXHO MONB30BATHCA TAKXKE MPH pac-
Yere 3NneMeHTOB H3 GeToHa Knacca B30 u mixke.

3.62. TpeGyemoe KONMMYECTBO CHMMETPHMYHON apMa-
Typbl ONPENENACTCA CledyloumM obpa3soM B 3aBHCH-
MOCTH OT OTHOCHTEJIbHOM BEJIMYMHBI IPOHONBHOHN CHITBI

“"=bezo

a) mpuay <R

A=ds= R;’:’“ T
6) npu a, > £R

g d = REBH amEO-ED)

R; 1-8%
rae £ — OTHOCHTENbHAS BHICOTA CXKATOH 30HBI ONpesie-
nsiemasn 1o popmyne (109) wm (110).
3navenne ¢, B opmyne (109) momyckaercs ompe-
nesaTs o popmyie
amy — (1 — an/2)
1-86 ’
a B popmyne (110) — no popmyne (114) ¢ 3ameHo#H
op Ha (an+£R)/2.

o = (114)

—

B dpopmynax (112)—(114):

’

N Ne 5= a
LT RybRE P kg

3HayeHHe e BLIUUCHAETCS o dpopmyrie (111).

Ecmu 3HaveHue o He npeBsitaer 0,15 4y, HeoBxomu-
MO€ KOJIMYECTBO apMAaTypbl MOXXHO ONpeEaesATh ¢ Ho-
Molublo rpaduia yepT. 35, Hcnons3ys Gopmyny

Rbbho

.

’
Ag:Aszas
)

rie Qg OmpefienAeTca no rpapuxy uepr. 35 B 3aBHUCH-
MOCTH OT 3HAYCHWWH

Rpbhy Rpbhg
IpH 3TOM  3HAYCHUE MOMEHTa M OTHOCHTEJIBHO

UEHTPa TKECTH CeYeHHA OlpefensaeTcs C YYeToM
nporuba aneMeHTa cornaceo m. 3.54—3.56.

ap
24 Y
Ny N \
2,0 Y Q Q;‘W&
16> &
' \\ » qd‘é‘z\ N
12 N 5% AN
N ) "‘?\ N N
N 0.9 N N
08 4
NEYSE NN
04
EEEP AP AV.8%BAP AV Y.
Q / // / - e
01 02 03 04 05 06 07 08 dn

Yepr. 35. Dpaduxu mHecynieis cnocoGHOCTH BHENEHTPEHHO
CKaTBIX INEMEHTOB NPAMOYTONLHOTO CedeHHA C CRMMeTpuu-

HOIt apMaTypo#
@, = N s Oy = M > = _‘RSA_S
Rybh, Rybh Ry bh,

IIpu cratuyeckoM pacyere no HemeOPMHPOBAHHOH
CXeMe W IpU MCONb30BaHuKu ko3dduiHenTa n> 1 nop-
Gop apmMaTypsi 0 HpuBeHeHHbIM hopMynam U rpadu-
Ky yepr. 35 npousBoguICA B oOmeM ciyvae myTem
TIOCIIEAOBATEIBHBIX IIPHOIHOKEHHI.

Hns 31eMeHTOB M3 TAXenoro OeToHa KI1accoB
B15—B50, a Taxxe u3 nerkoro 6eToHa Kjaccos B10—
B40 npu mMapke no cpenHe# mIoTHOCTH He Hxe D1800,
npu A = ly/h < 25 u npu a’ue Gonee 0,15 hy monGop
apMaTypbl MOXHO NPOH3BOAUT Ge3 HocmeloBaTebHbIX
NpUOHDKEHHA ¢ noMowblo rpadMKoB Npun. 3, mpu
3TOM MCMOMb3YIOTCA 3HaueHMR M Ge3 yuera xo3ddu-
UMEeHTA 7).

3.63.1Ipy HanWuMM apMaTypbi, PACIOJIONEHHOH IO
BbICOTE CEUYCHMA, PACYeT BHEUEHTPEHHO CXaTbiX 3JIe-
MEHTOB [OIyCKAaeTCA IIPOM3BOAHTb MO (GOpMyJiaM
(117) n (118), paccmaTpuBas BCHO apMaTypy Kak
PaBHOMEDHO paclpefeNieHHyl0 IO JIMHHAM IEeHIPOB
TDKeCTH cTepxHed (uepr. 36). Ilpu sTOM miIoWadb
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CeUeHMs apMaTypel Ay, PAaCNONIONKEHHOH y ONHOK M3
rpaHeil, napanieNsHbIX IUTOCKOCTH H3ru6a, mpHHWMa-
€TCH PaBHOHK:

Ag=As, 1 +1), (115)

rae Ag,,1 — WwIomans OAHOro MPOMEXYTOUHOrO
CTepXH; MPH PasHbIX THAMETPax NpPH-
HMMAETCH CPeOHAA IUIOWIA/Ib CeYCHHA
CTEPXHA,;
nj — YHCTIO TIPOMEXYTOUHBIX CTEPKHEH.

A
i N Ast _
. o151 TNpomexy- /18]
7 . TOYMbBIC
CTEpAKHH
As tot
Lt . __Jr o
Z p )jﬂ
' A
\ Asq I
S S5
1 Ast 1 b

Yepr. 36. Cxema, NpHHMHMaeMan NPH pacyeTe BHENEHTPEHHO
CHKATOTO JNEMEHTR NPAMOYTOJILHOrO Ce4eHHN € apMaTypoM,
PACHONOXKEHHOMN [0 BHICOTE COYCHHSA

IInowanp ceuenua apmarypst A, pacHONOXEHHONH Y
ONHOM ¥3 TpaHeH, NEPNEHIMKYNAPHBIX IIOCKOCTH
usruba, pasHa:

As tot

Ag =520 4y, (116)

rae  Asror — WIOWaAdL BCeH apMaTyphl B CEUCHHH
37IeMeHTa.

ITpoBepka MPOYHOCTH CEYEHWA NMPOM3BOIMICH B 3a-
BHCHMOCTH QI OTHOCHTEJIBHOR BBICOTHI COKATOH 30HBI
h 1+20g/w °

a) mpH § <ER MPOYHOCTH CeYEHMS NPOBEPAETCH M3
yCIIOBHA

Neo <Rpbh? [0,58 (1 — &) +ag(E, —8,;) X
X (1— %1 —81) =005 agt +ag(l—25,)], (117)

ag=—Aa o Reds @
Rpbh(0,5-5,)° ' Rpbh ' h

(cM. uepT. 36) ;

6) mpu £>Ep mpOYHOCTH CeueHMS MPOBEPACTCA U3
YCNOBHA

Neo gRbbhzamR ..gp..g..:—.a—n-l——, (118)
Qng — ®nR

=1+£€’.43»_"’L_

FAC Gna Rpbh

— OTHOCUTEJIbHa# BECHHUYMHA
NPOJONLHOR  CHNBI  MpH
PaBHOMEPHOM CXKaTHH Bce-
ro CeueHHs;

QR , 0yR — OTHOCHTEIIbHBIE BENHYMHbI

COOTBETCTBEHHO u3rubaio-

INEro MOMEHTa H HpOaONb-

HOM CHNBI NPH BBICOTE

cxaToii 30HBl £Rh, pap-

Hbie:

amr = 0,5¢g (1 - §R) +ag(E,R ~81) X
X(1—§,8 —81) - 0,05ag, R+ agr (1 — 28,);

R = ER Yag(2 g — 1);

ER
EiR= o £R, w—cM.1abn. 18 1 19.
JKCUEHTPUCHTET MPOJONBLHOR CHIIBI €q omnpenensa-
€TCA C y4eToM mnporuba 3nemeHTa coryiacHo mim, 3.54—
3.56.

MpumMeuanne. Ipu pacnonoxeHUH apMaTyph! B Tpefie-
J1ax KpaitHuX ueTBepTelt BLICOTH 2 — 24; (CM. yepT. 36) pacuer
npod3BOIMTCA cornacHo mu. 3.61 u 3.62, paccMarpuBas apma-
TYpy S 4 S COCPENOTOYeHHOM) [0 NMHKAM UX UEHTPOB THKECTH.

3.64. Pacuer cxatbix 3MEMEHTOB M3 TKENOro Ge-
TOHa KiaccoB B15—B40 w u3 nerkoro GeToHa Kiac-
cos B12,5-B30 u Mapox mo cpeimeli IWIOTHOCTH He
ke D1800 Ha pefictBHe MpOHONBHOM CHIIbL, WPHIO-
MEHHOH C 3IKCUCHTPHCHTETOM, NPHHATHIM, COIJIACHO
n. 3.50, paBHBIM CNyuaitHOMY IKCUEHTPHCHTETY €, =
= h{30, mpu Il < 20h ponyckaerca MPOH3BOMUTH W3
YCIIOBHSA

N<9¢(RpA +RgcAst01), (119)
rae ¢ — k03¢ GHUHEHT, onpeaeNseMsli no Gpopmyite
=y, t 2(‘psb - (Pb) Qy, (120)
Ho IpUHMMaeMbIA He Gonee ¢y,

rae I 1 N 3ECh  ¥p, Pgp — KOIQOUIMEHTH, NPHHUMAEMEBIE TIO
f1=—50 omy = Rybh 13671. 26 1 27;
Ta6auuna 26
Koaddumuent P, upu lo/h
Beton M

N 6 8 10 12 14 16 18 20

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

0,5 0,92 0,91 0,90 0,89 0,86 0,82 0,78 0,72

1,0 0,92 091 0,89 0.86 0.82 0,76 0,69 0,61

Jlerxuit 0 0,92 0,91 0,90 0,88 0,86 0,82 0,77 0,72

0,5 0,92 0,90 0,88 0,84 0,79 0,72 0,64 0,55

1,0 0,91 0,90 0,86 0,80 0,71 0,62 0,54 045
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TaOnuuya 27

Ko duument ¢ u lo/h
Beron N ot s TP7
N 6 [ 8 [ 1o [ 12 | 1 | 16 | 18 | 2
A-NMpua=a"<0,15hu TIPY OTCYTCTBHH NPOMEXYTOUHEIX CTepXHeH (CM. 3CKH3) HIIH NpYU IUTOLIAMH CeYeHHS STHX CTepXKHelt MeHee
Astorl3
Tsoxensiit 0 0,93 0,92 091 0,90 0,89 0,88 0,86 0,84
0,5 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
Jlerxuti 0 0,92 0,92 0,91 0,89 0,88 0,85 0,82 0,77
0,5 0,92 091 0,90 0,88 0,86 0,83 0,77 0,71
1,0 092 0,91 0,90 0,88 0,85 0,80 0,74 0,67

B. Mpu 0,25k > ¢ = a’ » 0,15k unu NpH WNOWAIM CeNeHUS MPOMEXYTOUHBIX CTepHeH (CM. ICKH3) , panHo# uy Gomnee A5 1o4/3,He3a-

BHCHMO OT BEJIMUHHBL ¢

Tsokenstt 0 0,92 0,92 091 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 0,92 091 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

O06o3Haverus, npunarsie ¢ Taba. 26 u 27:

N} — npononbhas cuna o AefiCTBHA MOCTOAHHBLIX H IIHTENBHEIX HATPY3IOK;

N — npononsHas cHyia OT ACHCTBHA BCEX Harpy30K

S 1
v

< a

o B N .
\ gl J > X
3 . 1 — paccmatpusaemas
g Qﬁ 9 INOCKOCTB;
' oo 2 — IPOMEXYTOUHbIS
® / ‘ CTepPXKHHU

{ ———0 1o q

5 <

N+

S

A
R (1 — Ep)+(ag +ay) Ep + (a5 — a5
as=.ﬂo_t_; $= n( ER) ( $ S) ER ( S s) ; (109a)
RbA l - E R + 2as
As,tot —cM. m. 3.63; ‘4
mpu a; > 0,5 MOXHO, He Tonb3yAchk Gopmynoit (120), E= Lt —an
TIIPHHEMATD ¥ = Y. 2
7 2
ag + Ypa; —a
NPSIMOYTOJIBHBIE CEYEHUA + l/( d wczs L ) +pas W, (110a)
C HECUMMETPUUHOU APMATYPOH ,
4 —- R scA s
3.65. MlpoBepka MpPOYHOCTH NMPAMOYTONBHBIX Ceve- rae as = ‘m;;‘

HMil ¢ HECHMMETPUUHOH apMaTypoi, COCPEIOTOYCHHOR
y Haubosiee CKaTo# H PacTAHYTOH (HaMMeHee CXaToii)
rpaHeii 3NeMeHTa, NpPOM3BOIHTCA corjiacHo m. 3.61,
npH 3roM dopmymst (107), (109) u (110) npuo6-
PeTyT BHA:

oo N+ ReAls ~ RooAls
Rpb

; (1073)

3.66. Itomanu cevenmii cxaTofi ¥ pacTAHyTO# ap-
MAaTypbl, COOTBETCTBYIOLIME MHHUMYMY HX CYMMBl,
onpeaensoIca no GopMynaMm:

IJis 3eMEeHTOB M3 Gerona xiacca B30 u mHike:

2

’_ _Ne—04Rybhy _

A.=
* Ryc(ho—d)

121)
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,S5SRpbhy — N p
A= 2R L (122)
s

1A N€MEHTOB U3 H6eToHa Kijacca Boiuie B30:

s Ne— aRRbbh:

Ag= —-2=0; 123
s Rsc(ho — a) (123)
Rpbhy — N
Ag= _‘ER_I’R__°__.._ +A;, (124)
s

rie ap, £ — onpenenawrca no 1abn. 18 U 19 u npuHu-
MAaIOTCA COOTBETCTBeHHO He Oonee 0,4
u 0,55.

Tlpu OTpHIATENIBHOM 3HaueHHH A ¢, BHIYHCIICHHOM IO
dopmyne (122) wm (124), wiomanb ceyeHus apma-
TYpbl S NPUHMMAaEeTCA MHUHMMAJILHOR M3 KOHCTPYKTHB-
HbIX TpeGOBaHHM, HO He MeHee BEJINYHHBI

—d—e) — Rubh(h/2 —
Ay in = N(ho —a'— €) — Rpbh (k]2 a’)’ 125)
Rge (ho — al)

a [JIOIIa/b CEYEHHA apMaTyphl S ONIPENeNAeTCH:
NpH OTPUUATENIBHOM 3HaYeHMH Agmin — NO dop-
Myite

¢+ (N-Rpba) -
As= R
§C

___-V(N_ Rpbd)? — N(N-2Rpbhg + 2Rpbe)

; (126)

NpH TOJIOXKHATEIILHOM 3HAYeHHH Ag min — 10 Qop-
Myiie
*  N-—Rpbh

As= T‘As,mt’n- (127)

, ECiM NMpHHATAA IWIOINAMb CEYEHHS CXKATOM apMaTyphl
Ag fact 3HAUMTENBHO NpPEBBIACT €€ 3HAYCHHME, BBIYUC-
nexHoe 1o ¢opmyne (121) wm (123) (uanpumep, npu
OTPHLATE/IbHOM 3HaUYeHHH A) , IWIOMAAb CEYCHHA PacTA-
HYTOH apMaTypbl MOXeT GbITh YMEHbIIEHa MCXOOA M3
dopmynsl

ERpbho — N + RscA;,fact

A= s 128
s R, (128)
rie § — onpenensierca no 1abn. 20 B 3aBUCHMOCTH OT
3HaYeHnA
Ne - Rye Ay fyer (o — )
am sC s,f;ct( 0 ) . (129)
Rpbhy

Ecnu cxaras apmarypa OTCYTCTBYET WIM HE YUMTbi-
BaeTcA B pacyere, IUIOLIAaAb CeYeHud PacTAHYTOH apMma-
Typbl ONpefeNseTcs BCerfga TOJIbKO 1o Qopmyne
(128), npu 3TOM HOIDKHO YOOBJIETBODATECA YCJIOBHE
oy < aR.

JBYTABPOBBIE CEUEHUA
C CUMMETPUYHON APMATYPOV

3.67. IlpoBepka NPOYHOCTH ABYTABPOBBIX CEUCHHH C
CUMMETPHYHONH apMaTypoil, COCPEOTOYCHHOH B MOA-
xax (uepT. 37), NPOU3BOOMUICA CNEAYIOLMM OGPa3oM.
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N o
L Rb Rxﬂsl I’qs
¢ = z N
e — //
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As

Yept. 37. Cxema ycunuii B nonepedHom ABYTaBPOBOM CedYCHUM
BHEUEHTPEHHO CXKAaTOTO 31eMeHTa

Ecnu cobniofiaeTcst ycnopue
I
N<Rpbshys (130)

(T. e. rpaHMLa CKaTOM 30HBI NMPOXOOUT B MOJKE) , pac-
YeT NPOM3BOMMTCH KaK IA NPAMOYTOJIBHOTO CEYCHHUS
LUMPHHO#H b B COOTBETCTBHH C 11. 3.61.

Ecnu ycnosue (130) He cobniomaercst (1. . rpaHuia
C)KaTo#M 30HBI NPOXOOHMT B pebpe), pacyeT NMpPoOM3BO-
DUTICA B 3aBUCMMOCTH OT BBICOTBI CXATOH 30HBI

_ N — RpAoy .
Rpb '
a) npu x < £p ho NPOYHOCTb CEUEHHA MPOBEPAETCHA
M3 yCIIOBHA
Ne < Rpbx(hg ~ x/2) +RbAo,, (ho — hf/2)+

+RscAs(ho a), (131)

6) npu x > ER hy NPOYHOCTb CEYECHHSA NMPOBEPAETCA
u3 ycnosua (131), onpenenss BbICOTY CXKAaTOi 30HbI 110

dbopmyne
x=h, [__ as + Y5+ aop —Op .

2
+ + 0y, — 2
+ l/( %+ Ve 2"‘0" on ) +Yeosw [ (132)
RAg ___N _ Aoy

rae &g = %oy ’

Rbbho ’ Rb bho ’
Yes ER, W — cM. Tabn. 18 1 19;
Aoy — nnomans CKATHIX, CBECOB MONKH, PaBHAA
Aoy = (bf—~b) hy.

Ecnu 3HaueHue X, onpeaeneHHoe no ¢popmyne (132),
npeebiaeT & — hy (7. e. rpaHHLA CXaTOM 30HBI IPOXO-
OUT MO MeHee C)KAaTOH MOJIKE) , MOXKHO YYECTh ITOBBIILIE-
HMe Hecylleil CNOCOGHOCTH CeUYeHHA 3a CYET BIJIIOYCHUA
B pabory MeHee cxkatoii monku. Pacyuer mpu stom
(ecnu by = by) npoussogmrca no popmynam (131)
u (132) c 3amenon b Ha bf hf Ha (h + hf hy) , npu-
miman Aoy = — (by—b) (h - hf hy).

Il pumeyuanue. IIpu nepemMeHHOIt BLICOTE CBECOB NONOK

3HaueHusi fif M Iy NpUHMMAIOTCA PaBHLIME CpefiHelt BbiCOTe CBe-
COB.

bhe

3.68. TpeGyemoe KONMYECTBO CHMMETPHYHOH apMa-
Typbl OBYTaBPOBbIX CEYEHMil ONpeNeNeTcA Clefyo-
wmM obpasom.



[Ipu cobmiopenuu ycnosua (130) nonGop apMatypbl
NPOH3BOANTCA KaK AJIA APAMOYTONMBHOIO CEYCHHUA LUH-
pHuHo# by cornacyo n. 3.62.

Ecnn ycnosue (130) e cobntopaercs, noaSop apma-
TYpbl TIPOU3BOAMTCH B 32BMCUMOCTH OT OTHOCHTEJIbHOH
BBICOTBI C)KaTOH 30HBI £:

£=ap—~ ooy (133)
a) npu ¥ <&p
AS - A; - Rpbhy am,—E(l—'é/z) _a"[,gv_.’ (134)
Rg 1-8
6) npu ¥ > &g
4, = Avs _ Rpbhy oy, —£, (1-£1/2) —m ov ,(135)
R 1-8

TZle OTHOCHTE/IbHAA BBICOTA CKATOM 30HBI £, = X/ho on-
penensercs u3 popmyisl (132) , npunnmas
a = 0y —E (1-8/2) 04 0 ) (136)
1-8§

B popmynax (133)—(136):
@y, 0y — CM. I1. 3.67;

Ne 4
Uy, = s 6=a/hy;
™' Rybhl ‘

’
@m0y = oy (1 —0,5hgho) .
KOJIBLEBBIE CEYEHUA

3.69. [lpoBepka MpPOYHOCTH KOJBUEBBIX CECYCHHH
(uept. 38) npH COOTHOLUEHUH BHYTPEHHErO H HapyXHO-
ro pamuycoB ry/r, = 0,5 ¥ apmarype, paBHOMEPHO
pacrpefeieHHOH MO OKPYXHOCTH (MPH MPOHOMbHBIX
CTEPXHAX He MeHee 6), MPOM3BOIHMTCA CICAYIOLUMM
06pa3oM B 3aBHCHMOCTH OT OTHOCHTENBHOK IUTOtafu
CXaToi 30HbI GeToHa £,y

N+RAs tor
RpA +2]TRgA tor

(137)

Ecir =

Yepr. 38. Cxema, npHuHM3eMas NpPH pacyeTe KOJbIEBOrO
ceYeHHA BHEIEHTPEHHO CXKATOr0 3JIEMeHTa

a) npu 0,15 < &4 < 0,6 — U3 YCIIOBHA
sin mé¢;
Neo < (RpArym + RgAg, to1Ts) sinméeir +
+RsAstorrs(1 = 1,75cir) (0,2 + 1,3%cir);  (138)

6) opH £.ir <0,15 — n3 ycnopus

Neo < (RpAry + A rors) S2T8er_
m

+0,295R A rotrss (139)
N +0,75R; A
e Ecipy = ———— 0L, (140)

RbA + RsAs,tor
B) npH £cjp = 0,6 — K3 ycnoBus

Neo < (Rydrm + RoA rour)—e2 (141)

N
RpA+ RsAs,tot

B dpopmynax (137) -(142):
Ag 1oy — TUIONIANL CEYCHUs BCell MPORONBHON apMa-
TYPbI;
P = 1£] ;r 2 ;
rg — palHyc OKPYXHOCTH, HpOXOnsLieH uepes
HEHTpbl THXKECTH CTEpXKHEH paccMmaTpuBae-
MO# apMaTypbl.

SKCUECHTPHCHTET NPOMONBHOA CWIBI €y Onpeness-
eTcA ¢ yyeToM nporuGa anemeHTa cornacHo mm. 3.54—
3.56.

3.70. ITpoBepky NMpPOUHOCTH, a TaKXe OMNpeleicHHE
HeoOXxOopMMOro KoMUYECTBA NMPOMNOIbHOM apMaTyphl A
KOJIbIIEBBIX CEUCHMI, YKa3aHHbIX B M. 3.69, nipu rg ~r,,
[ONYCKAETCA MNpPOU3BOOMTD C MNOMOIIBI0 TFpadHKOB
yept. 39, ucnons3ys GopMyJIbl:

me Ecir, = (142)

Neg <oy RprmA; (143)
Ag tot = O }27;4 s (144)
olp
20
wk\\
RN
16 N N \\
FSNSANNSN
SRR
, \N\’\\\\\\\\%gf"\
10 < ) N
08 N \\ oq"’%‘f \\\ \ \\
" Noxe ) \ '\
08 \ A\
1
ALV
02 ve 4 7
A AV
0

0 o1 02 03 04 05 06 07 08dp

Yepr. 39. TI'pauxku Hecylued CHOCOGHOCTH BHELeHTPEHHO
CKATHIX 3/IEMEHTOB KONIbUECBOrO Ce4EHHA

N Ne, RsA
Qay = ——; am=-——°—; as=__s__8,_t0_{_
Rpd RpAry, RyA

65



IO€ 3HaueHMs Oy, M Og ONpENENANTCH MO rpaduxy

B 3aBHCMMOCTH OT 3HAaUeHHH COOTBETCTBEHHO
R A Neo
as=.._.s—s’t0_t—-“am=—————-’a'[ak)l(ean=
RpA RpAry,

= RNA . IIpu 31OM 3KCIEHTPHCHTET €o OTpPENENACTCA
b
¢ yyeToM mpormba snemenya corsacHo mm. 3.54-3.56.

KPYTI'JIBIE CEUYEHHUSA

3.71. Npounocts Kpyrisix ceuennit (depr. 40) c ap-
MaTypofi, DaBHOMEPHO pACHPENENIcHHOR MO OKpYX-
HOCTH (TIpH 4uCTe NPONONBHBIX CTepXKHel He MeHee 6) ,
npu Kacce Gerona He Beime B30 nposepsercs U3 ycno-
BHA

+Rods 101 (ﬂ"-’f— +<p) o (145)

rie r — paguyc IONepeYHoro CEYEHHsI;
% cir — OTHOCHTENbHAA IDIOMAND CXkaTOH 30HbI OeToHA,
onpepensemasn cieayrouwum obpasom:
ApW BHINOAHCHAM YCHOBUA

N<0,77RpA +0,645R; A5 10¢ (146)
U3 pellieHUsa ypaBHEHUA
sin2 nk.jy
N+RoA g gortRp A ——>—=—
§cir = ;o (147)

RpA + 2,55RsAs,tot

MpH HEBBINOIHEHMH YCNIOBHA (146) — n3 pemeHus
ypaBHEHHA .
sin2 w§;
N+ Ry A 2 TEcir
2w

ir = 5 148
Seir RpA +RsAs,tot (148)
¢ — xoaduumuenT, yuHTbIBaloumi paGoTy pac-
TAHYTOM apmaTypbl M TIpUHMMAaeMBbIH paB-
HBIM: IIpH BHIIONHeHnu ycnoBusa (146)
¢ = 1,6(1 — 1,55 &cir) Ecir, HO HE Gonee

eIMHMIBI; TPH HEBBINONHEHMH YCIOBHSA
(146) ¢ = 0;

Ag tor — WIOWIAAL CeUeHHs BCeH MpoOmonbsHOM apma-
TYDHI;

rg — pajMyc OKPYXKHOCTH, NpOXOHsAued uepe3
LEHTPBl TAXKECTH CTEPXHEH NpOJOIBHOK
apMaryphl.
KCLEHTPHCUTET IPOJONBHON CHIBI € ONpenens-
eTcst ¢ yd4eToM Iporuba sneMeHTa cornacHo nm. 3.54—
3.56.

N
—treme-

{

Cxaras
30Ha

(1)

Yepr. 40. Cxema, mpHHHMaeMas NPH pacyere KpYTnoro ceve-
HHA BHEHEHTPEHHO CHKATOro JJIEMEHTa
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3.72.1IpoBepky NpOYHOCTH, a TaKXe ONpEACIeHHe
HEOBXOMMOTr0 KONMYeCcTBa NPONONbHOA apMaTypsl [is
KpYITIbIX CeYeHHWH, yKa3aHHbIX B M. 3.71, gOMycKaerCs
NpOM3BOIHMTE C MOMOIIBI0 TpaduicoB Yept. 41, Henonb-

3ya dopmynsr:

Neg <oy RpAr; (149)
RpA
Asor = a5 (150)
$

Ie 3HaYCHUA &), H Qg ofpeliesialTcA 1o yepT. 41 B 3a-
BUCHMOCTH OT 3HayeHHi COOTBETCTBCHHO Qg =
- RsAs,tot Ney

RoA H 0y = , 4 TAKKE Qp =

RpAr

N
RyA - Ipy 3TOM 3KCUEHTPHCHTET € ONpeNeNnAeTC

¢ yyeToMm nporuba snemeHra cornacHo um. 3.54-3.56.
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Yepr.41. Tpapuxk Hecyuleili CrOCOGHOCTH BHEUEHTPEHHO
CKaTbIX JIEMEHTOB KpPYTJIOFO cedeHns

N Ne, _ RsAg tor
ay = ———; oy = - ; ag= ————

s
Ryd’ " Ryar RyA

PACYET 3JIEMEHTOB, PAB OTARIIHX
HA KOCOE BHEIEHTPEHHOE CXXATHE

3.73. Pacuer HOpMaNpHBIX CEYEHHH J1eMEHTOB, pabo-
TAIOWMX HAa KOCOE BHEUEHTPEHHOE CXaTWe, MpOU3BO-
OuTCa B oflleM ciiyyae cornacHo n. 3.76, ompepenss
MONO)KEHHE MPAMOH, OrpaHMUMBAIOLICH CXATYK0 30HY,
€ MOMOILIBIO NIOC/ENOBATENbHBIX NPHOTIHKEHHH.



3.74. Pacuer 1€MEHTOB IPAMOYTOJIBHOTO CEYECHHA C
CUMMETPHYHOH apMAaTypoX Ha KOCO€ BHEIEHTPEHHOE
cKaTue JONYCKaeTCA NMPOMU3BOMUTH C NOMOILBIO Ipadu-
KOB uepT. 42.

IIpounocts ceuenust cumtacTcsi obGecreyeHHOM, eciH
TOYKH ¢ KoOpIMHaTaMu M,/My MM),/M;’, Ha rpaduxe,

a)

MM

L S, ;
08 e \\\ ~ Om = Ry0h

/]
/-
/

o A,
(24 tat
\\ %s, g
. ~ 0\? N e
“ “X N

2N

07 N N
Y
" \\\§\ N
\
0 N \V

OTBEYaIOIEM IIApaMeTpy «, HaXOUIATCA BHYTpH 0O-
JIaCTH, OrPaHHYEHHOH KPHBOH, OTBEYAIOLIEH MapaMeTpy
@y , M OCAMM KOOPIOHHAT.

3navenns My u M) npencraBnsior co6oit uarubarn-
I¥E MOMEHTbl OT BHCLUHEH Harpy3ky OTHOCHTEILHO
UEHTPa TAXKECTH CEUCHMs, NeHCTBYOIIME COOTBETCTBEH-

6)
M/My
1 e "
N Oyt = 5ot
~ M " Rybh
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Yept. 42. I'paduxu Hecyineil CIOCOGHOCTH 3IEMEHTOR MPSIMOYFONIBHOTO CedeHH: ¢ CHMMETPHYHOMH apMatypoi, paGoTalonmx Ha Kocoe
BHEUEHTPEHHOE CXKaTHe

a~—npu ag=02; 6 —npu ag = 04; 6 —~opu ag= 0,6; 2 —npy ag = 1,0 (rne ag =

RSAS, tot
Rybh
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HO B IJIOCKOCTAX CHMMETpHH X ¥ . Biusnue npornGa
3J1eMeHTa YYHTHIBACICA YMHOXeEHHEM MOMeHTOB M, u
M, wa xospduupents! 1 ¥ 1)y, ONpefenseMbIE COOT-
BETCTBEHHO MIA IUIOCKOCTeH X M y coriacHo m. 3.54
TpY NEHCTBYIOWEH NPOKOBHOM cune N,

3uavenus M3 u MS, npencTapisior coGoii Nperens-
Hble y3rubawoume MOMEHTHI, KOTOpble MOIYT BOCIDH-
HUMATbCA CeYeHHEM B IUTOCKOCTAX CHMMETPHH X H Y
C YueTOM pelicTBYIolel MpoRonsHOiM cunst N, npmio-
JKEHHOH B LieHTpe TAXECTH CeYeHHsA.

Benuunus! npepensHpIX MOMEHTOB Mx° uM 3 npen-
CTaBls0T coGoi mnpapble yactH ycnoBuid (117) u
(118). Tpu TOM HUCKPETHO PACIONIOKEHHbIE CTEPXKHH
apMaTyphl 3aMEHANTICS pacHpeNeeHHbIM apMHpPOBa-
HHEM,

Age=Asy x (N +1) +

+(2450 — Asy,x — Asy,y) _lf‘*ﬁ; (151)

= Sslot 4, (152)

Toe Agy, Agy - Wwiow@anh apMarypsl, PAacIOIOKeHHOH
y rpaneil, HOpMalIbHBIX COOTBETCTBEH-
HO K OCSIM CHMMeTpHM X H Y (uepT. 43);
Agy o Ag, y — IIOWATD KDKIOFO U3 MPOMEXYTOY-
HBIX  CTepXKHelf,  pacnoOJIOXEHHbIX
Y TpaHeii, HOpMaJIbHBIX COOTBETCTBEH-

HO K OCAM CHMMeTpHM X 4 y;
Ny — YHCIIO POMEXYTOUHBIX CTep)XXHEH IVIo-
miansio Ag, x, PaCHONIOKEHHbIX HO Of1-

HOM CTOpOHE CeYeHMs;
Ag, — IWIOMaJib YrIIOBOTO CTEPXKHA;

My h
6 - My EX »
hy, hy — BbICOTa CEUEHUs NPH BHElUEHTPEHHOM
CKAaTMH COOTBETCTREHHO B IUIOC-

KOCTAX X U J;
Ag tor — IIOMab CedeHus Bee MPOONBHOM
apMaryphl.
IMapamerphl o5 1 @y, onpenenswoTCs 00 popMynaMm:
o = RsAs.tot . a,, = ___N___
Rybh ’ "L Rpbh

a

J)As&)(

KX
&

Ay

= “?\
5
i\ o
5
< &
_
]
AN

AN
i

\
|

X Ak

As

=]
i

Yepr. 43. CxeMB! PaCNONONKEHUA APMATYPHI B NPAMOYTONBHAOM
CeyeHHHN NPH PacueTe Ha KOCOe BHENCHTPEHHOE CxxaTHe

a — haxTHYecKaA; 6 — pacyeTHad
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3.75. Pacuer 31MeMEHTOB CHMMETPHYHOTO ABYTaBpO-
Boro cevenns npu bgb = 3-5 u hyfh = 0,15-0,25 ¢
CHMMETPHYHOH apMaTypoOi, pacnoyioXkeHHOH B MOJNKaxX
CeyeHHsi, Ha KOCOE BHELEHTPEHHOE CXKATHE JIOMYCKAETCA
NpoU3BOAMTL C NMOMOLUBIO FpaduKOB Hecynted crnocob-
HOCTH, NpEJICTAaBIICHHBbIX Ha YepT. 44.

Pacuer NMpOM3IBOAMTCA AHANOTMYHO DACYETy, NpHUBeE-
AeHHOMY B 1. 3.74 nmA 3NeMEHTOB NPAMOYTONBHOIO
CeyeHUs,

IMpenenshblii MOMEHT MY, BOCHPHMHHMAEMBI ceye-
HHEM B IUIOCKOCTH OCH CHMMETDHM X, IPOXOAsieH B
peOpe, nmpencraBnger co0oW NpaByl0 4acCTp YCIOBHS
(131), ymeuniuennyo ua N(ho — @)/2, a npefenpHbli
MOMEHT My BO B3aUMHO NEpPREHIHKYNAPHOH wIOC-
KOCTH CHMMETPHH ¥ AOMYCKASTCH ONMpPENeNsaTh KaK s
IPAMOYTO/PHOIO CEYCHHA, COCTABIICHHOro M3 [BYX
MONOK, COTJIacHo 1. 3.63.

OBIHHA CIIVYAH PACYETA HOPMAJIbHBIX CEYEHHA
BHELEHTPEHHO CXATOI'O JJIEMEHTA
(TTPY JIOBBIX CEYEHHAX, BHEWMHHX YCHIHAX
H JIOEOM APMHPOBAHHH)

3.76(3.28) . PacueT ceueHHil BHELIEHTPEHHO CXKaTOro
aneMeHTa B obiem ciyyae (uepr. 45) HOMKeH MpOH3-
BOJHUTbCA U3 YCIIOBHA

Ne<RpSp — 20iSsi, (153)

rje € — pacCTOAHNe NPONONEHOR CHnel N 1O ocH,
NapauICNbHOH NPAMON, OrpaHHYMBAIOLLCH CXKa-
TYI0 30HY, H NPOXOJIALleH Yepe3 HEHTP TAKECTH
CEeYEeHUA PacTAHYTOTO CTEpXKHsA, HanGonee yna-
JIEHHOT'O OT YKa3aHHOi NpAMON;

Sp — CTaTHUECKHIt MOMEHT IUIOLWIANM CEYEHMS CHATOM
30Hbl GeTOHa OTHOCHTENILHO YKa3aHHOH OCH;

Ssi — CTATHYECKHH MOMEHT IUIOIAAH CEYCHHA i-TO
CTepKHs NPOMAOJIBHOH apMaTypPhl OTHOCHTEJIBHO
yKa3aHHO#H OCH;

Osi — HalpsDKEeHUe B i-M CTepXXKHe NPOHOJIbHOA apma-
TYPbl, ONpenensaieMoe COTNacCHO YKa3aHUsAM Ha-
CTOSILIETO NYHKTa.

BbIcoTa cxatoit 30HBI X M HANPSOKEHMA Og ONpere-

JIAKTCA U3 COBMECTHOIO PEILIEHHR YPABHEHMIA:

RpAp ~ Z0s4Agi — N = 0 (154)

g
05 = —=% ( © - 1) . (155)
1 — &
1,1
B dpopmynax (154) u (155):
Agi — Iomanb CeYeHHA I-rO CTEpXHA MPOTOABbHONR
apMaTypsl;
&; — OTHOCMTENbHAA BBICOTA CXATOH 30HBI 6eToHa,
paBHas &; = z—xi—, rae h,; — paccrosmse or

OCH, npoxomm%ii Yepe3 HEHTP THKECTH Cede-
HUA PacCMAaTPHUBAEMOroO i-r0 CTCPXHA M ma-
PAUICNEHON NPAMONR, OrpaHHUMBAIOLICH CXKa-
Tyl0 30Hy, A0 HauGonee yfaneHHO#l TOUKH
CKaTOoi 30HBI CeueHust (CM. uepT. 45) ;

w — XapaKTepHCTHKA C)XKAaToi 30HB GeroHa, ompe-
nensieMag no dopmynam (15) wm (104);

Osc,y — M. 1. 3.14 1 3.59.
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Yepr. 44. T'paduxy Hecymeli cnocOGHOCTH 37IEMEHTOB CHMMETPHYHOTO ABYTABPOBOIO CEYCHMA, paGOTAIIUMX Ha KOCOE BHEUEHTPEHHOE
cKaTHe

R
a—-nmpuog=02; 6 —mpu s = 0,6; 6 —npy &g = 1,0; 2 — mpu 05 = 1,4 (me as=ﬂ',°£_)
Rbbh
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Yepr. 44. I'pauku Hecymeit cIOCOGHOCTH 3/1eMEHTOB CHMMETPHYHOFO ABYTaBPOBOIO CeueHHs, pabOTAOIIMX ha KOCOe BHElEeHTPeHHOe
CKaTHe (OKOHYAHUe)

O-mpuog=18; e —mpuog=2_8 (me & =

RsAs tot
Rybh

|

Ry

A l
ol £ 4 65151 Yepr. 45. Cxema ycHnmii u 3mopa
3 < 7 1 \\ HanpsHKeHKi B Ce4enHuH, HOpManb-
g < NN\ x ———]6s2As2 HOM K mponionbHOI ocH xe;leao-
GeTOHHOrO 3JeMeHTa, B 0oOlem
3 = RQ\\\\.\ ] CAyuae paceera no MpOIHOCTH
13
o < = \ N As W Gssfss [ _ IWIOCKOCTh, Napaliellh-
w| € Gsg Agg  HaA WIOCKOCTH JeiCTBHA HM3TH-
< 7 AN S AN Galowero MOMEHTa, MM IUIOC-
DS 8 ;& KOCTb, NPOXOIAIAA Yepe3 TOUKH
: W] NpHJI0KEeHUA TPOMONILHOM CHITHI
/ o s‘;.s‘ H PaBHOACHCTBYIOLUMX BHYTpeH-
/ / 4 / 6s7As7 HUX COKHMaOLWMX H PacTATHBalo-
-9 L. uMXx ycwinit; A — Touka npuwio-
y f\ / SssAsg MeHUA DPABHOACHCTBYIOIMX YCH-
-& + S JM# B COkarofi apMmarype M B
6 . )\ 6ssAss GeToHe CKaToht 30HE; 5 — To
/ < 2 JKe, B pacTAHyTo#f apmarype,
ﬂ-’/ b5 1 - 8 — crepxHn

Hanpspkenne o;; BBOOMTCA B pacueTHble GoOpMyIibl
€O CBOMM 3HAaKOM, MOJIyYeHHBIM IIpH pacyeTe mo dop-
Mmyne (155), npu 3TOM HanpspKEHUS CO 3HAKOM ,,Iutioc”
O3HAYAIOT pPACTATHBAIOIME HANMPAXEHUSA M NpPUHHMA-
10TCA He Gonee Ry, a HanpsXKEHUsS CO 3HAKOM ,,MH-
HYC” — CKMMAIOLIYE HaNpSDKEHHA M NPHHHMAIOTCA MO
abcomnoTHOI BennurHe He Gonee Rg..

A onpeneneHus MONOXKEHHA TPAHMUBI CXKATOH 30-
Hbl NIPH KOCOM BHEHEHTPEHHOM CXKaTHHM KPOMe HCIONb-
soBanna ¢opmyn (154) u (155) Tpebyerca cobniome-
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HHE MOMOJHMTENILHOTO YCJIOBHA: TOUKH [PHIIOXKESHMS
BHELIHEH NPOMOJIBHON CHITBI, PaBHOMEHCTBYIOIIEH CHXM-
MaIMX YCHJIMIl B OETOHE H apmaTtype H paBHOJEHCI-
BYyWOIUEH YCWIMH B pAaCTAHYTOH apMaType OJKHbI
JIeXaTh HA OOHOM NMpsAMOi (cM. uept. 45).

Ecnu B ceueHHM MOXHO BBIABHTH XapaKTEPHYIO OCb
(uanpumep, oCcb CHMMETPHH WIH och pebpa I'-06pas-
HOTO CEYEHHA), NMPH KOCOM BHELEHTPEHHOM CXKaTHH
BMECTO COOIIIOfieHNsT BBIICYKa32HHOTO NONOJIHUTENDb-
HOIO YCIOBHSi PEKOMEHyeTCsi NPOU3BONMTb pacuer



H3 [ByX ycnoeuii: M3 ycnosua (153), onpemenss
3HayeHUA €, Sp H Sgi OTHOCHUTENBHO OCH X, MPOXOHA-
me# yepe3 ueHTp Haubonee pACTAHYTOro CTEPIKHSA
NapajyIeibHO YKa3aHHOH XapaKTepHOM Ocy, W M3 TOro
xe ycnoBusn (153), ompenensas 3HaueHus €, Sp U Sy
OTHOCHTEJIBHO OCH ), NepeceKalolied Iof IMpAMbIM
YTJIOM OCb X B lIeHTpe HanboJee pacTAHYTOro CTEPXKHS.
[Ipu 3TO0M NONOXEHHE MPAMOMH, OrpaHUYMBAIOLIEH CXKa-
Tylo 30HY, NOAOUPAETCA MOCNEAOBATENbHBIMH MpUOITH-
xeHusMu u3 ypasHemuit (154) u (155), npunuMas
YTOJI HaKJIOHA 3TOM NpAMOH § NOCTOAHHBIM M PaBHBIM
YITly HaKJIOHa HeHATPajibHOM OCH, ONPEAEIEHHOMY KaK
U1 yHpyroro MarepHania.

Ilpounocts ceuenuss Gyner obecrmedeHa JIMLIb IPH
cobmopesuu  yenosua  (153) orHocurensHo oBemx
oceit (x u y). Ecniu npu obeux mpoBepkax yCIOBHE
(153) He cobGniopaeTcda, HPOYHOCTh He obecrmevyeHa M
ClIeOyeT YBEJHUYHTb apMHpPOBAaHHE, pa3Mephbl CEUCHHS
WIH MOBBICHTh KJilacc GetoHa. Ecmu ycnosue cobmopa-
€TCA TOJIKO OTHOCHTEJIBHO OJHOH OCH, ClIeflyeT CHOBa
OTIpEAEeNTHTh OYEPTaHHE CXATOH 30HBI IIPH APYTOM yIIie
0 ¥ npou3BecTH NOBTOPHO aHANOTHYHBIN pacyeT.

IIPUMEPBI PACYETA

MPSIMOYTI'OJIbHBIE CEYEHUSA
C CUMMETPUYHON APMATYPOH

Mpumep 24. JJano: KONOHHA PaMHOTO KapKaca C Ce-
YeHHeM Da3Mepamu b = 400 MM, h = 500 mm; a =
a' = 40 mMm; GetoH TXenwiii Kiacca B25 (Eb
2,7 - 10* MIla); apmarypa xnacca A-II (R
Rge = 365 MIla; E5 = 2 - 10 MIla) ; mnowans
ee ceuerms Ay = A, s = 1232 mm* (2 ©28); nponons-
HBle CHNIbI ¥ M3rubalonie MOMEHTBI: OT MOCTOSHHBIX K
ATUTenbHBIX Harpy3ok N;= 650 xH, M;= 140 xH-wMm;
OT BeTpoBOH Harpysku Ny, =50 kH, My, =73 xH-m;
pacyeTHas yIMHA KOJIOHHEI Jo = 6 M.

Tpebyerca npoBepUTh MPOYHOCTH CEUCHHS KOIIOHHBI.

Pacue 1 hy = 500-40 = 460 mm. [Tockoneky
MMEIOT MECTO YCWIMA OT Harpy3KHu HEmpOOJKUTEIb-
HOTO HeHCTBHA (BeTpPoBOi), cornacHo n. 3.1 ycraHo-
BUM HeoGXOAMMOCTD pacyera 1o ciyyamp ,,a”.

Ycwius oT BCex Harpy3oK paBHBI:

N=650+50= 700 xH; M= 140 + 73 = 213 xH-m.
OmpenesiM MOMEHTbI BHELUHHX CHJI OTHOCHTENIBHO
pacTaHYTOH apmatypst M| ¥ My], NOCYMTAHHBIE COOT-

BETCTBEHHO C Y4eTOM U 63 yueTa Harpyaky Henpomoi-
JKUTEJILHOTO JeliCTBUA (BETPOBOiA) :

nog

ho— -
My=M, =M+N— =213+700-91‘1612-—0’0—4=
=360 kH™M; Mp=M, ;= °;” =

= 140+650-Qﬁﬂ&4— 276,5 KHm.

Tax xax 0,82 My = 0,82:360 = 295 xHMm > M =
= 276,5 xH:M, npousBoanmM pacuer TONBKO MO CITydato
»07 (cM. m. 3.1), T. e. Ha [eHCTBHE BCEX HAarpys3oK,
npuHuMas Rp = 16 Mlla (mpu v, = 1,1).

Tax xax lo/h = 6/0,5 = 12 > 10, pacuet npousso-
AAM C y4eTOM nporuba KOJIOHHBI COrjlacHo m. 3.54,
BbruHcnas N, o popmyne (93).

JUis 3T0oro onpepenuM:

M 276,5
=1+ =
9=14f—— M, =1+1 *——’—-360 1,77
[ 3mecs f = 1,0 masa Tsxenoro Gerona (cM. Tabn. 16)];
Ag+d, E 2:1232:2-10°
po=EE . 8 = — = 0,0913;
bh Ey 400-500-2,7-10

213.10°

=M _ =
€ = w 304 MM > e, = h/30,

CJIeA0BaTEIbHO, CIIyYalHbIH IKCUECHTPHUCHTET HE YUH-
TBHIBAEM.

Tak xak Z° = %gg—— = 0,608 >, min = 0,5 —
— 0,01 2’ - 0,01 Ry = 0,5-0,0112-0,01-16 =
= 0,22, npunnumaem 6, = ehL = 0,608.

0,11
v = LS| Tt o
cr (lo/h)? 3¢,

ho—a’ \*|_ 1,6-2,7-10% - 400 - 500
+ - 2 2 x

0L 0, ;
0,1 + 0,608 460-40

X _460-40
3.1,77 +0,0913 ( 500 )

= 6760 - 10°H = 6760 xH.
Ko3apdmment n onpenenum o popmysie (91) :

p=—A—=— 1 s
1N 1100
Ng - 6760
3HaueHHe ¢ paBHO:
e=e0n+_’.l()—;a_=304.1’115+_4£9§_:_4:g=

= 549 mm == 0,55 M.
OnpenenuM BBICOTY CxaToit 30HBI X Mo dopmyre
(107):
N__ 700-10° _ 109,4 mm.

*T Ryb 16400

Er = 0,55 (cm. 16 18).

Tak xak x = 1094 mm < £ph, = 0,55 - 460 =
= 253 MM, IPOYHOCTH CEUEHHs MPOBEPHM M3 YCIIOBMS
(108): ,

Rpbx(ho — 0,5%) +RyeAy(ho — @) =
=16 -400 - 109,4(460 — 0,5 - 109,4) +365 - 1232 X
X (460-40) = 472,6 - 10° Hmm = 472,6 kHM >
>Ne=1700-0,55=2385 xH-m,
T. €. IPOYHOCTh CeUeHHs obecneyeHa.

pumep 25.Jarno: ceyeHue MEMEHTa pasMepaMH
b = 400 MM, & = 500 mM; @ = a'= 40 mm; GeToH Ta-
wembui knacca B25 (Ep = 2,7 - 10* MIla) ; apmatypa
cammerpuuHag knacca A-IlI (R = Ry = 365 Mlla;
Eg= 2 - 105 MIla); mpononbHbie CHIbI K H3ruGatomme
MOMEHTBI: OT IIOCTOSHHBIX M UIMTENIBHBIX HATPy30K
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Np = 600 xH, M; = 170 xH-m; OT BeTpOBO#i Harpy3iu
Ngp = 200 xH, Mgy = 110 xH-M; pacyetHas nyMHa
Io =8m.
Tpebyercsa onpepeuTh IVIOWA/Ib CCYEHRA apMaTyphl.
Pacuert. hy = 500 — 40 = 460 mm. [Tockonbky
HUMEETCH YCWIME OT BETPOBOH HATPY3KH, IPOBEPHM
ycnoBue (1) . JIns 3TOro BHIYHCIAM:

.

h
M]=M11=M1+N1——0-—-[-l—-=

2
0,46-0,04
2

= 170 + 600 = 296 xH-Mm;

M= M+ Mg =170+ 110 = 280 kH-m;
N = Nj+ Ng, = 600 + 200 = 800 xH;

ho—al

0,46 — 0,04
=280 + 800 ————— = 448 xH'm.

Tak xax 0,82 M1 = 082 . 448 = 368 xHm >
> My = 296 xH-M, pacueT npoX3BOAMM TONBKO MO CITy-
yaw ,,6”, T. €. Ha [eACTBHe BCEX HArpy3OK, MPUHUMAs
Rp=16MIa (npu 7, = 1,1).

Tax kak lo/h = 8000/500 = 16 > 10, pacueT npoua-
BOIMM C yueToMm nporuba sneMeHTa COTJIacHO n. 3.54,
poruncnsis Ne, no gopmyie (93).

Hna sroro onpenenuM:

=1+t =141 = 166
! 5= u, 448

[8= 1,0, cm. 1a6n. 16] ;

_ M _ 280-10°
€9 = =

=350 MM > e, = 1/30

N 800 - 10°
(cM. 1. 3.50).
Tak xak eo/h = 350/500 = 0,7 > 8¢ min = 0,5 —
~0,01 2’ — 0,01Rp, npunuMaeM §, = e; =0,7.
B nepsom npubmixennn npumumaem u = 0,01,
we B - 20 - 10 — 74
Ep 2,7-10% ™
TOrgA
) § S
_ 1,6Epbh 0,1+8, +
O (lofh)? 3¢
g (o= V| _ _162710°400500
I 16°
VN § Y, 3
0,1+07 (460-40)’_
X | —r e+ 0,01 - 74 | ————] |=
[ 3.1,66 500
= 33,75 - 10° (0,0477 + 0,0522) = 3372 - 10°H =
= 3372 xH.
Koaddpupent 1 paBeH:
n= 1 = 1 =1,31.
1N | _ 800
Ner 3372
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3Hayenue e ¢ yyeTom nporuba ssemeHTa paBHO:

460-40 _

ho-a =350 1,31+ 282 — 669

e=¢gyn+

Heobxomumoe apMHpOBaHHE OMPENETMM COINIACHO
m 3.62.

BbIuMcIIHM 3HAYEHHA
N _____800-10°

= = = 0272
T Rpbhe 16 - 400 - 460

. 3 .
. = Ne _ 800-10 66? = 0,395;
' Rybh} 16 - 400 - 460

W3 1ab6n. 18 waxogum £ = 0,55.
Tak xak o, < &g, 3HaueHne A; = A; onpegennm 1o
dopmyne (112):

Omy — ap (1 —ap/2) -
R 1-8

_ 16400460 _0,395-0,272(1-0,272/2) _

365 1 — 0,087
= 1413 MM?,
OTKyHa ,
= AstAs 21413 = 0,014 > 0,01.
bh 400 - 500

TlocKonbKy TOMYUeHHOE aPMUPOBAHKE CYMECTBEHHO
NPEBHIAET APMHUPOBAHHE, PHHATOE MPH ONMPEHAEICHHH
Ner (n = 0,01), 3nauenne A = 1413 mm? onpefeneHo
¢ ,,3amacoM”, H €ro MOXHO HECKOJIBKO YMEHbHIHTb,
YTOYHME 3HAaYEHME U .

Tpunnmaem p = (0,01 + 0’014),/2 = 0,012 # anano-
FUYHO BBIYMCITHM 3HaYeHMe A = Ag:

Ny =33,75 . 10‘{0,0477 +0,012-7,4 X

iﬁﬁ—io__ﬂ_ 10 H= .
x( e 3724 - 10° H = 3724 kH;
n=—> = 1274
800

3724

e=350-1,274 +210 = 656 mm;

800 . 10° - 656
=-800.107 656 _ 343,
*m1 = 16 200 - 460°
365
% 0388-0272(1-027122) _ 1357 vt

1-0,087

ORonvarensHo npuHEMaeM Ag = A; = 1362 mm?
(2D25+1322).

Ipumep 26. Ilo manHbiM npuMepa 25 Tpebyercs on-
peenuTh IIOLIaAb apMaTyphl, MCMONL3YA rpaduKH
npui. 3.



P acuer. Bcoorsercrsmm ¢ mpumepom 25: N =

= 800 kH; M = o _ 1 M
h ; M:
= 0,66.
OnpenenuM 3HAYCHUA Oy H Oy
3
ag=—N—=800:10" _ _ 459
Rypbhy, 16 - 400 - 460
6
Ay = M = Z2. LB L > = 0,207.
Rpbhy, 16 - 400 - 460
Ilo rpagpuxy 6 npwi. 3 mpu o = 0,272, &, =

= 0,207 u A = 15 Haxopum o5 = 0,16.

Ilo rpapuxy ¢ npui. 3 npm oy = 0,272, ay =
= 0,207 u A = 20 Haxomum o5 = 0,2.

3Hauenme 0, COOTBETCIBYIOLIEE A = 16, ompenenm
JIHHEAHON MHTePIIONALMEH

16—15

= - = 0,168.
ag = 0,16 + (0,2 — 0,16) 20-15 1
Ortcropa IWIoWaab CeYeHHA apMaTyphbl paBHa:
’ Rypbhy
Ag=As= ag R—s_ =

16 - 400 - 460
= 164UV A0V 1357
0,168 365 mMMm?

Mpumumaem Ag = A8 = 1362 Mmm*> (2 @25 +
+1@22).

MNpumep 27. Jaro: KONOHHA MHOIO3TaXHOTO paM-
HOTO Kapkaca C CEYCHMEM pasMepamu b = 400 MM,
h = 500 MmM; @ = &' = 40 MM; GeTOH TsDKeNBIi Knacca
B25 (Ep = 2,7 - 10* MIla); apMaTypa CHMMETpHUHast
kmacca A-Ill (Ry= Ry = 365MIla; Eg= 2 - 10° Mla) ;
NpOIOJIbHbIE CHITBI M H3rHGaloLHe MOMEHTHI B OIIOPHOM
CCUEHHMH KOJIOHHBI: OT IIOCTOSHHBIX H JDIMTENBHBIX
HArpy3oKk Ha mepekpmiax Ny = 2200 xH, M; =
= 259 xH-M; or BeTpoBbIX Harpy30K Ngp = 0, Mgy =
= 53,4 xkH-M; KpaTKOBpeMCHHbIC HATPy3KHM Ha nepe-
KpBITHAX OTCYTCTBYIOT; PAacueTHafdA JIMHA KOJIOHHBI
Io =6 M.

Tpebyerca onpenesHTs IIOWanpb CEYCHHA aDMATyphl.

Pacuer hg=h—a= 500 — 40 = 460 mm.
TlockonsKy MMeeTCA YCHIHME OT BETpPOBOM HarpyskH,
npoBepum ycnoBHe (1) . Ilig 3TOro BEIHCIHM:

‘

hy —a
Mi=M, ;=M +N; 2 =

= 259 +2200 2&6_;'10‘1 - 7205 - u
M= M;+Mg, = 259 + 53,4 = 3774 kH™m;
N= Ny = 2200 <H;
My=M,=M+N ”02“‘“' -
= 322,4+2200 246004 _ 04 4 H n

Tak xak 0,82 My = 0,82 - 7844 = 643 kH-m <
< My = 721 xHwM, ycnosre (1) e BBITONHSAETCA
M pacueT MPOM3BOIMM MBAXMDI: MO CIyYal0 ,a” — Ha

HeiCTBME OJIATENIbHBIX W MOCTOAHHBIX HATPY30K NpH
Rp = 13 MIla (1. e. mpx 73, = 0,9) u no cnyuaiwo
»0° — Ha OelicTBHE BCeX Harpy3ok npu Rp = 16 MIla
(1. . UpH 73, = 1,1). Pacuer npousBogntcsa Ana onop-
HOTO CEYCHHS.

Pacyer no cayuaw ,a”. Tak xak lp/h =
= 6000/500 = 12 > 4, cornacHo n. 3.54, cnemyer yun-
ThiBaTh MpOruG KomoHHbl. OfHako, cornacHo m. 3.56,
I KOMOHH MHOTOITAXHBIX paM KoshduumeHT 7,
BBOMMBI#f Ha MOMEHT M, OT Harpy3ok Ha NepeKpbl-
THAX, NPHHHMAeICA paBHbIM 1,0, a mMomeHT M) =
= Mg, OT BeTPOBBIX HATPY30K B [JaHHOM pacyeTe He
YUHTBIBAae€TCA, MOITOMY PpAaCYeTHBIH MOMEHT paBeH
M= M,n, = 259 xH-m.

PacuetHasi mpopmonbHas cwia paeHa N = Np =

- _ _259-10° _
= 2200 Kﬂ, OTCI0[a €9 = —flL = m =
= —_h _ 500 _
=118 MM>e, = —— 30 " 30 = 16,7 mm. OcTaBnsemM

= 118 MM.

l'Io dopmyne (111) onpenemum e = o + (ho — aﬁ /
/2= 118 + (460 — 40) /2 = 328 mm.

Heo6xomumMoe apMHpOBaHME ONpPENEIHM COTJIACHO
1. 3.62. BoyuciuM 3HAYCHUA:

N 2200 - 10°

ay = = =0,92;
Rpbhg 13 - 400 - 460
o = _Ne __ 2200 -10° 328 _ e
™1 Rybh, 13-400-460°
[
—_a _ 40 _
== 260 = 0087

M3 1a6n. 18 Haxomum £p = 0,604.

Tax Kak a, = 092 > &, = 0,604, 3Havenue A =
= A onpeneJmM no ¢popmyne (113). Jina atoro no
q)opmynam (114) u (109) BbMHCNHM 3HAYCHHA g H § :

Oy —n (1 - an/2)

s

1-5
- 0656-092(1-0,92/2) _ 74
1-0,087 T
£= oy (1 ~ ER) +205ER -
1—&R +20
— 0.92(1-0,604) +20,174-0.604 __ (795
1—0,604+2-0,174 ’
_ 4 _ Rpbhy oy, —E(1-E2) _
As=As= R 1-6
_ 13-400-460 0,656-0,772(1-0,772/2)
365 1 - 0,087
= 1304 Mm?.

Pacuer no canyuao ,6”. Cornacro m. 3.54
onpenenum Ko3pbuiMeHT n , 3aJaBaACh apMHPOBAHH-
HMEM, HONyUYeHHbIM M3 pacuera 1o CIIy4alo ,,a”’, T. €.

oA 21304 o0
bh 400 - 500
My 721
= =1+1 = 1,92
=148 7844

[B= 1,0, cm. Tabn. 16] ;
73



_ M _ 322410

ey = = 146,5 mM.
TN 2200 - 10°

15406(;5 = 0,293 > be,min =

~0,01R, =05—0,01-12—-001X

Tak Kak ep/h =

=05 - 0015/h

X 16 = 0,22, nputumaem 8, = eq/h = 0,293;
a=pLr o 0,013 20-10° _ 096
HO=ETE, 27-100
Mo dopmyne (93) onpegennm N, :
0,11
—10,1
_ 1,6Epbh 0,1+35, .
cr—
(lo/h)? 3¢,
ho —a’ \'| _ 1,6:2,7-10°.400-500
tua ( h ) - 122 X
0,11
———1+(,]
0,1 +0,293 +0.096 X
3.1,92 ’
46040 \
X|———— |=8021-10°H
( 500 ) 0
oTciofa KO3 HIMEHT 17 paBeN:
n= 1 = 1 = 1,38.
LN ) _ 2200
Ner 8021
Cornacuo 1. 3.56, xoadpduumenr n = 7, = 1,38 yM-

HOXAaeTCA Ha MOMEHT OT BETpOBBIX Harpysok M,
= My, a xoadpduument 1, = 1,0, nosromy Momel-rr
¢ yueToM poru6a KOJIOHHBI paBeH:

M=Myn, +Myn, =259 -1+534.138=
= 332,7 xHMm.

Heofxogumoe apmupoBaHue ONpenenHM COTJIACHO
1. 3.62 aHaJIOTHYHO pacyeTy Ilo CJIYYalo ,,a”°, IPUHAMASA
Rp = 16 MIa:

ho—a’  332,7-10°  460—40
e=¢gy t = + =
2 2200 - 10° 2
3
—36lmm; g~ —N = 2200-10°  _
Rpbhy 16 - 400 - 460
Ne
= 0,747, a,, = =
™ Ry bhd
2200 - 10° - 361 — g 586,
16 - 400 - 460°

W3 1a6n. 18 Haxomum £ = 0,55.
Tak Kak o, > £R, 3HaueHHe As =
dbopmyne (113):
Uy —on(1—n/2) _
1-6
0,747(1 —0,747/2) _ 0,129;
1-0,087

Aj s OTIpEMENIAM 110

Qg =

— 0,586-0;
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£ = an(l —&r) *+2058p _
I—SR +2as
_ 0,747(1-0,55) +2-0,129:0,55 _ g5
1-0,55+2-0,129

Orcrona
‘ Rbbho 1 —2(1“5/2) —
As=As R; 1-5
_ 16-400: 460 0,586—0,675 (1-0,675/2) _
365 1 —0,087

= 1228 mm> < 1304 mm>.

OKOHuaTe/bHO npurumMaem Ag = Ag = 1362 mm?
(2925 +1©22) > 1304 mm*.

Tpumep 28. Jano: ceyenue JNEMEHTa DPasMepaMy
b = 400 mM, B = 600 mm; OeroH TAXENBIA Knacca
B25 (Rp = 16 MIla npu 7p, = 1,1; Ep = 2,7 X
X 10* MMa); apmarypa iciacca Al (R = Rye =
= 365 MITa; E£s = 2 - 10° MIla) pacnonoxeHa B ceye-
HMH, KaK MOKa3aHO Ha yepT. 46; NpoaonbHbie CWIbI K
u3ruGaope MOMEHTDbI: OT Beex Harpy3ok N = 500xH,
M = 500 kH:-M; OT BOCTOAHHDIX H JJIMTEIILHBIX HArpy-
3ok N; = 350 xH, M; = 350 xH-M; pacueTHas miuHa
lo = 10m.

Tpe6yerca NPOBEPUTH MPOYHOCTD CEUCHUA.

40928 Ast = 1372 mm?
< /

FARSNS - - ¢

g 2 ?
4095 | 4 yalR
4028| [¥ H—

NN NS 1<

A I As1=1473mu*

400 <+

Yepr. 46. K npumepy pacviera 28

Pacuer npousnolmm cornacHo n. 3.63. [Ipuau-
mast Ag; 1 = 491 mM? (D 25), mp = 2 M Agpor =
= 6890 MM’ (8 @28 + 4 ¥25), HAXOIUM IUTOWIAIHA ap-
matypui Ag u Ag:

Ag=Agy 1(n+1) =491 (2 + 1) = 1473 mm?;
Agt = Ag r01l2 — Ag = 6890/2 — 1473 = 1972 mm?.

a

N3 uepT. 46 nmeeM a; = 45 MM, Torga 6; = W =
=45 _
=g00 " 0,075.

Tak kak lo/h = 10/0,6 = 16,7 > 10, pacueT npous-
BOOMM C yueToM nporuba 3neMeHTa cornacHo m. 3.54,
BbIdMCNAA 3Hauenue N, mo popmyne (93).

s atoro onpenenTuM:

=1+1

oM MM e
=138 M+ N2 —ay)

350 +350(0,6/2 — 0,045) _

500 + 500(0,6/2 — 0,045)
[8=1,0 (cm. 1abn. 16)];




e = M/N = 500/500 = 1 M.

Tak xak eo/h = ﬁ = 1,67 > S, min = 0,5 —
— 0,017/h — 0,01Rp, HPH;MMaEM 8¢ = eg/h = 1,67.
3HaueHue M« —}E;—a-) OTIpeHeNiuM KAaK 1A ceue-

HHMA C apMaTypOH, pacMoOIOXEHHOH ITO BBICOTE CEUEHHUS,
cornacHo m. 3.54:

ho—a )2 At +Agql3 Eg 2 _
=72 1-28 =
# “( h bh g, )
_ ,_1972+1473/3 _20.10°
400 - 600 2,710
X (1—2-0,075)2 = 0,11.
Orcionma
—————0’11 +0,1
1,6 Epbh 0,1 +6,
or = 2 = +
(/M) 3¢
( ho —a')2 1,6-2,7 - 10° - 400 - 600
+ po = 2
16,7
011 ~ +0,1
0,1+1,67 _ 3 17—
X |\—=—+0,11 /=5271 - 10° H=
3.1,7
= 5271 xH.
KoadduumeHT 1 paBeH:
n= —1L = L - 1,105
1— N __500
N, 5271
OnpefieniM BETMYUHDI:
_ RsAsl
o= —=
Rpbh(0,5 —68;)
_ 365 - 1473 = 0,329;
16 - 400 - 600(0,5—0,075)
5.
oy = Redsy _ 365-1972 _ 0.187:
Rybh 16 - 400 - 600
3
tny = N ____500-10° _ 0,13.
Ry bh 16 - 400 - 600
U3 tabn. 18 naxogum w= 0,722 u £g = 0,55.
a,, tag 0,13+ 0,329
Tak kak &€ = = =
1+ 20/ w 1+2.0,329/0,722

= 0,24 < g = 0,55, IpOYHOCTH CEUEHNA NPOBEPHM H3
ycnosua (117) :

£, =&/ w=0,24/0,722 = 0,332;
Rpbh* [0SE(1 —§) +ag (¥, —8,)(1 —§, —8y) ~
—0,05ag5> +ag (1 —28)] = 16 - 400 - 600 X
X[ (0,5 - 0,24(1 — 0,24) +0,329(0,332 — 0,075) X

X (1-0,332-0,075) —0,05 - 0,329 - 0,332% +
+0,187(1 —-2-0,075)] = 688 - 10° H-mm =
= 688 kH-M > Neg = 500 - 1,105 = 552 kH'm,

T. €. IPOYHOCTDb CEeUeHHNs obecneyeHa.

Hpumep 29. Jano: ceveHHe KONOHHBI pa3MepaMu
b = 600 MM, 2 = 1500 mm; GeToH TsoKemnblid Kiacca
B30 (R;, = 19 MIla npn 7,, = 1,1); apMarypa kyracca
A-Ill (Ry; = 365 MIla) pacronioxena B CeyeHHH, KaK
NMOKa3aHO Ha uepT. 47; MpoIONbHble CHIBI W H3TMGa-
Le MOMEHTHI, Ollpefie/IeHHbIe U3 pacyeTa pambl 1o Je-
dopMupoBaHHOH cXeMe: OT BCeX Harpysok N =
= 12 000 xH, M = 5000 xH-M; OT IOCTOAHHbIX U [JIH-
TeNBHBIX Harpysok N; = 8500 xH, M; = 2800 xH-wm;
pacueTHasA [JIMHAa KOJIOHHBI B IUIOCKOCTH M3ruba [y =
= 18 M, u3 miockocti u3ruba lop = 12 M; ¢daxTHuec-
Kaf [JIMHA KOJIOHHKI [ = 12 M.

Tpebyerca NpoBepUTH IPOUHOCTH CEYCHHH.

S 7032
Ty —eoe +§ r

§-~1’7 ¢

| 5028 2

Q4]

Srr* g Ast=i05m As1=3695 aut

e 2

o

S++

%

©s14

5\"—&

)Y

@ 7632

Yepr. 47. K npumepy pacuera 29

Pacuyer B mANOCKOCTH H3ruba npous-
BOZQHM COT/IacHO M. 3.63.

Iipusuman Ag, 3 = 615, 8 mm* ( P28),m =
Astor = 17 417 Mmm® (14 Q532 +10928), Haxomm
wiowany apmatypbl Ag M Agr: Agy = A ) (m+1) =

= 615, 8(5 + 1) = 3695 mm?; Ag = s,tot

2
—Ag= ”zi— 3695 = 5013 mm?.

IeHTp TsXXECTH apMaTypbl, PacHOJIOKEHHOH y pac-

TanyTOil Tpamu (7 @ 32), OTCTOMT OT 3TOHl rpaHH Ha
paccTosHun

5-50+2(50 + 100)

=79 MM,
S5+2
TOrHa
=4 1 _
= 1500 _ 053
OnpenenniM BETMYUHBL
RsAsi _
g = ————— =
Rpbh (0,5 —8,)
19 - 600 - 1500(0,5 — 0,053)
RsA 65 - 5013
At = S = 3 = 0,107;
Ry bh 19 .600 - 1500
1200 - 104
oy = = = 12000100 _ .0,

Rpbh 19 . 600 - 1500
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W3 1abn. 18 naxomum w= 0,698 u £ = 0,523. Tax
KaK § = Oy tog 0,702 + 0,176
1+2ag w 1+2.0,176/0,698

= 0,584 > £g = 0,523, npouHOCTb Ceyenns NpoBEpPHM
U3 ycnopus (118).
JUna 3TOrO BHIMMCIIHM:

£,r = ER/ w=0,523/0,698 = 0,75;

R = ER tag (25,r — 1) = 0,523 +0,176X
X (2-0,75~1) = 0,61;
amr = 0,5ER (1 ~ £R) +ag(t,g - 6,)X
X (1 —£,g —81) ~0,05ag, R +og (1 —28,) =
= 0,5 -0,523(1 - 0,523) +0,176(0,75 — 0,053) X
X (1 - 0,75 — 0,053) — 0,05 - 0,176 - 0,752 +
+0,107(1 — 2 - 0,053) = 0,24;

o =14 ReAstor 365 .17 417
na = —_—t—= —_————— =
? Rpbh 19 - 600 ~1500

= 1,372;

Rybh® amp Sne ~ %01 — 19 600 1500% - 0,24 X

Qng — &nR

xL37220702 _ 5413 | 106 B =
1,372 - 0,61
= 5413 kH-M > M = 5000 xkH-Mm,
T. €. MPOYHOCTh CEUEHHS B IIOCKOCTH M3rHGa obecle-
YeHa.

Pacuer m3 nnockocTH H3rHuba. Takkak
pacueTHas MJTMHA M3 IUIOCKOCTH M3ruGa l, = 12 M ¥
orHowenue lo/b = 12/0,6 = 20 3HaYMTENBHO MpEBLI-
waer orHowekme lo/h = 18/1,5 = 12, cooTBercrByIO-
uiee pacueTy KOJOHHBI B IUIOCKOCTH M3rH6a, cornacHo
n. 3.51, ciefyeT paccUMTbIBATD KOJIOHHY H3 INIOCKOCTH
H3ruGa, NpHHAMAA IKCUCHTPHCHTET €, PaBHBIM CHYYaii-
HOMY 3KCUCHTPHCHTETY €,. [Ipn 3TOM 3aMennmM ofo3Ha-
yeHMs h ¥ b cOOTBETCTBEHHO Ha b # /i, T. €. 3a BBICOTY
CeueHMs NPHHAMAEM ero pa3smep M3 IUIOCKOCTH u3ruba
h = 600 MmM.

TocKoBKY CMyYadHblH 3KCUEHTPUCHTET, COIJIACHO

- - 600 _ -
. 3.50, pasen ¢; = 30" 30 20 MM = 00
= —1—23%8—0—— ulp = 12 M <20h, pacueT npoM3BOIMM COT-

7acHo 1. 3.64.
MNnowanp ceyeHus MPOMEXYTOUHBIX CTEpIKHEH, pac-
MOJIOXEHHBIX 0 KOPOTKHM CTOPOHaM, paBHa A 1y =

A 17 417
= 4826 mm® (6 @32). TlockonbKy -‘f?—:-?-i ==

= 5800 Mm* > Aginr = 4876 MM* M a = SO MM <

< 0,158 = 0,15 - 600 = 90 MM, B pacueTe Hcnonp3yem
N,

1a6n, 27 (pasm. A). U3 1a6n. 26 u 27 npu —l—é— =

_ _8500 _ do o =
= 13000 0,708 u A 20 naxopuM v, = 0,674

H cps3b = 0,77. RsAs,tor 365 - 17 417
ag = =
HaYeHHe O Rybh 19 - 600 - 1500
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o dopmyne (120) onpenennm koaddummens ¢:
0=y +2(Vgp —Pp) s = 0,674 +2(0,77 — 0,674) X
X 0,372 = 0,746 < ¢y, = 0,77.

TipoBepam ycnosue (119):

P (RpA +RsA510:) = 0,746(19 - 600 - 1500 +
+365-17417) = 17500 xH> N = 12 000 xH,

T. €. IIPOYHOCTD CEYEHHA M3 IUIOCKOCTH H3rHGa obecme-
yeHa.

Mpumep 30. Jano: xononna cevennem 400X400 mm;
pacueTHasa IyiHHa paBHa axtHyeckoi / = Iy = 6 Mm;
Geton TAXensld Kknacca B2S (Rp = 13 MIlanpu 7, =
= 0,9); npononsuas apMatrypa xnacca A-lll (R, =
= 365 MMa); neHTpanbHO-NPUIOKEHHbIE TIPOObHbIE
CWIBL: OT MOCTOAHHBIX H IJINTENIBHbIX HArpy3ok Nj =
= 1800 xH; oT xparxoBpemMeMHON Harpy3ks Ng =
= 200 xH.

TpeGyerca onpenmenuTs mWIOWaNb CeYEHUs HPONO/L-
HO# apMaTyphl.

P acuer, cornacso n. 3.50, npoussomum ¢ yuerom
CITy4afHOTO IKCUECHTPHCHTETA €,.

Tockompky h/30 = 400/30 = 13,3 MM > d_<
6000 ] 600
= 500 10 MM, cryualHbI# 3KCIEHTPHCHTET IIPUHH-
MaeM paBHBIM €, = //30, TOrga pacuer MOXHO HpOU3-
BOOMTH cOriacHo . 3.64, npumumaa N = N + Ny, =
= 1800 + 200 = 2000 xH.

W3 1abin. 26 u 27 mia 1sokenoro Geroua npu Ny/N =
= 1800/2000 = 0,9, I/, /h = 6000/400 = 15, npeano-
narasg OTCYTCTBHE NPOMEXYTOUHBIX CTEpXKHed NpH
a=4"< 0,15h,naxomm ¢, = 08 1 v = 0,858.

Ilpunuman B mepBoM mpAGIDkeHUH ¢ = ¢ =
= 0,858, n3 ycnopus (119) Haxomum

2000 - 10°
RsAs tor = %"“Rb/i = *Q%ng's-g——
— 13 -400 - 400 = 2331 - 10° — 2080 - 10 =
=251-10° H.
R.A 251 - 10°
o oy = —S=SIol = 0,121.
OO s = T R A 2080 - 10°

INockonsky ay < 0,5, yTounaem 3HAYEHHUE ¥, BbIYHCHAR
ero no popmyne (120):

0 = ¢y +2(Pg ~ Pp) & = 0,8 + 2(0,858—0,8) X

X 0,121 = 0,814.
AHaJIOTHYHO onpeaensaeM
3
Redgror = -2000-10° 5080 10° = 377 - 10° H.

0,814

Monyuentoe 3uayerue RoAg ;o CYUIECTBEHHO Mpe-
BplUaeT NPUHATO¢ B NepBOM NpPHOIHKEHHH, NOITOMY
ewle pa3 yTOUHsEM 310 3HAYCHHE |

103
g = ._3_7_7_19___= 0’181;

2080 - 10°
¢ = 0,8+2(0,858 — 0,8)0,181 = 0,821,

2000 - 10°

— 2080 - 10° = 360 - 10*°H.
0,821

RxAx,tot =



Hockonbky nonmyueHHoe 3HayenHe RgAg to; Gru3KO
K TIpMHATOMY BO BTOPOM NpUOGIMKEHHH, CYMMapHYI0
wiowafp CEYEHHST apMAaTyPhl IPHHUMAEM PAaBHOM:

360 - 10° 2
“—————— = 986 MM*.
Astor = 365 986 M
OKOHUATENIbHO NpHHEMaeM Agror = 1018 MM?

(4218).

NPSIMOYTOJIbHLIE CEYEHUA
C HECUMMETPHYHOH APMATYPOU

Mpumep 31. JlaHo: ceueHwe IneMeHTa pasmepamu
b = 400 mm, h = 500 mMm; a-—a-40MM GeTOH TH-
xenviit knacca B25 (Rp = 13 MIla npu 7, = 0,9;
Ep = 2,7 10%); apmarypa xnacca A-Ill (R; = Ry, =
= 365 MIla); npopomsHas cuna N = 800 xH; ee
IKCHCHTPHCHTET OTHOCHTENIBHO IEHTPA TAXKECTH GETOH-
HOro ceueHust e¢o = 500 mMMm; pacueTHas [yuHa [y =
=48 M.

Tpe6yerca onpepenuTs INIOWIAM CEUCHHS apMary-
patSusS.

Pacuert hy = 500 — 40 = 460 mMm. Tak Kax
4 < ly/h = 48/0,5 = 9,6 < 10, pacyer NPOU3BOAUM
¢ yuetoM mporufa sneMeHTa cornacHo n. 3.54. lpm
3TOM, Hpennonoxus, uyro u < 0,025, 3uauenme N,
onpenenuMm no ynpouteHHoi dopmyne

7.10%-400-
=015 EA2 =0’152, 10%-400-500 -
(IO/h) 9962

=9110.10°H = 9110 xH.

Koadduupenr 1 Boruucinm no gopmyse (91):
1 1

n= = = 1,09.
LN | _ 800
Ner 9110
3HaueHKe € ¢ yueTOM nporuba MemMeHTa paBHO:
e=eon+-2=% = 500- 1,09 +46°;40 = 758 MM.

Tpebyemyio IIOMWIAb CEYEHAA apMaTypbl S'u S on-
penemam no popmynam (121) u (122):
¢ Ne- 0,4R; bh{
' Reclho -
- 800-10° -758-0,4-13-400-460*
365 (460 — 40)

= 1085 mm? > 0;

bhy—N
A= 0,55Rpbh, +A;=

Rs
3
365
o | AgtA; 249841085
OCKONBKY U = 1 ' 200300

= (0,018 < 0,025, :maqemmAs uAs He YTOYHSEM.
Hp HHHMZCM Ag = 1232 mM* (2 @ 28), A
= 2627 mm? (2032+1336).

|

3JIEMEHTbI C KOCBEHHbIM APMUPOBAHHUEM

Mpumep 32. Jano: KOJIOHHA CBA3EBOro Kapkaca ¢
pasMepaMH CEeUeHMA M PACIONOXXEHHEM apMaTyphl IO
yepT. 48; GeToH TaKenblit knacca B40 (R, = 20 MIla
opd Yp, = 0,9; Rp ger = 29 MIla; Ep = 3,25X
X 10* MIla); npomonbHas apmarypa Kiacca A-VI;
CETKH KOCBEHHOIO apMHPOBAaHHA M3 CTEpXHEHR Kiac-
ca A-lll, nuamerpom 10 MM (R ) = 365 MIla), pac-
HOOXEHHbIE ¢ IaroM § = 130 MM o Bceil IIHHE KO-
TIOHHBI; TMPOMNOJIbHAA CWIA MPH Yp > 1,0: oT BCex Har-
py3ok N = 6600 xH, oT MOCTOAHHBIX M JUIHTENBHBIX
Harpysok N; = 4620 kH; 10 Xe, npu Y= 1,0: N=
= 5500 xH u N; = 3850 kH; HayanbHbll 3KCUEHTPH-
CHMTET HPOMOJIBHOM CHIBI €y = e, = 13,3 MM; pacuer-
Hasl JUIMHa KOJIOHHBI ly = 3,6 M.

Tpebyercs npoBepUTb NPOYHOCTH KOJIOHHBI.

400
ber =35
oy =4 9 6p25
i — AA
- 1 b -
¥ ] 7 3
S ) =
Q W00 1 75 U 75 700 |
|7
b |
_t
¥ b3
S & N
» SN, = &
& N\ 6p25 N\

Yepr. 48. K npamepy pacuera 32

P a cue 1. IlpoBepHM NPOYHOCTH CEYEHMS, 3aKIIIO-
YEHHOTO BHYTPHM KOHTYpa CETOK, C YUY€ TOM KOCBEHHOTO
apmupoBanMa cornacHo n. 3.57. Pacuernbie pasmepb
ceyenua her = bor = 350 mm. Tlockonbky lo/hes =
= 3600/350 = 10,3 < 16, KOoCBeHI{0e apMHPOBAHHE
MOJKHO YYWTHIBATh NIPH pacyeTe, pH ITOM CIIEAyeT yuH-
THIBaTh OPOrué KOJIOHHBI COrflacHo mm. 3.54 n 3.58,
TaK KaK lo/h ef > 4.

Mpunaman lojcor = lofher = 10,3 mw h = hep =
= 350 MM, nonyyum
8e,min = 0,5 +0,01 o {1 ~0,1 o )— 0,01Rp, =
Cef \ Cef

=0,5+0,01-10,3(1 - 0,1 -10,3) ~ 0,01 - 20 =
= 0,297 > eo/hey = L%oé_ = 0,038.

CrnepoBarensyo, npunmMaeM 8, = Semin = 0,297.
TTockonpKy NpoMeXyTOUHBIE CrepXHH MpPOAOIBHON
apMatypbl pacnonaralIca B KPa'diHUX 4eTBePTAX pac-
CTOAHHA MeXIy KpaWHHMH CTepXHAMM, pPaBHOIO

h =2, = 350 - 2. 22 = 306 vam [58 < 29

= 76,5 MM (cM. yepT. 48)] COrNACHO NPHMEYaHHIO K
n. 3.63 npuHMMaem apmarypyS .S Kkax COCPENOTOYEH-
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Hy10 1O JIMHMAM HX LEHTPOB TsDKeCTH. TOrma, yuuThl-
Bas, YTO BCe CTEpKHH OJMHAKOBOI'O [MameTpa, AMeeM:

. 258
6

a=a= + 22 = 4] MmmMm;
ho =h-—a=350-41= 309 Mmm.

Koadduumenr ¢; onpepermuMm no dopmyne (94),

npuuuman § = 1,0 (cm. Tabi. 16) nﬂl—- = M =

_ 4620 _ 4. ! N
6600 ~ 07

0= 14 Ml _ 407 =17.
M,

3HaueHue KPUTHUCCKOH cuibl N, onpenenum 1o
¢dopmyne (93) , npuruman

Ag= Ay = 2945 mv? (6 ©25),

o As+A, B 22945
bh Ey 350 - 350
. 4
_19_123_ = 0,281
3,25 - 10
H YMHOXas TNOJyYeHHOEe 3HaYeHHe Ha KOIpPHUMEHT
I
¢, = 0,25 + 0,05 - & = 0,25 +0,05 - 10,3 = 0,764:
ef
01,40,
_ 16Epbh [ 0,1+8,
cr = 2 +
(o/h) 3¢,
ho —a'\* _ 1,63,25-10-350-350
T he ( A > $1= 10,32 X

350
X 0,764 = 10900 - 10°H = 10 900 xH.

i,

01 +0.207 " :
X ——1—3—’-——+O,281 (M) X

KoadduupeHT 1 paBeH:
n= 1 = 1 =2,53.

1N | _ 6600

Ner 10 900
Orciona, cornacHo gpopmyine (111),
’
P Sl S
= 133.253+ -__—_.309;”41 = 168 M.

Onpenenum npyBefeHHY0 NPU3MEHHYI0 NMPOYHOCTH
Rp req cornacho n. 3.57.

Nipummmas Ag, = Agy, = 78,5 mm? ( P 10), n, =
=ny =35Iy =1, =350 MM H Aef = herber= 350 X
X 350 = 122 500 mm?* (cM. uepr. 48), BHIYHCIHM KO-
3¢ PUuHeHT
Ny Asxlx +nyAgyly _

Aefs
2:5-78,5-350

= S = (,0173,

122500 - 130

Hxy =

78

TOorpja
= pxyRsxy __00173.365 _ o1
Rp+10 20 +10 o
1 1

= = 2,27,
023+ 0,23 + 0,21

Rb,)-gd =Rp + ‘p[lxyRs,xy =20+2,27. 0,0].73)<
X 365 = 34,3 MIla.

TlockonbKy 30eCch NPMMEHEHA BHICOKONPOYHAA apMa-
Typa Kiacca A-VI, NpuBeeHHOE PacyeTHOe COIPOTHB-
JieHMe apMATYpbi CKATHIO ONPEHesIUM COTIIacHo m. 3.59:

Agtor = 2A5= 22945 = 5890 mm’ ;

_ As rot Rp _
0 =0,8+25 Aer (17 100 = 0,8 + 25X
5890 (1 - ) = 1,76> 1.6.
122 500 100

Mpurmaem 6 = 1,6.
85=1660 ¢y=1,6-1,6-0,21=0,54.

U3 1260. 25 A, = 2,04, A, = 0,77, Rgc = 500 MIla,
R = 815 MIla,

14850,

R d =R
TOrma sc,re s¢
bort c 15,0

= 50012034208 _ 54) Mna< R, = 815 MITa.
1+0,54.0,77

IIpounocts ceyeHus npoepum M3 yciosus (108),
onpefenAs BbICOTY CKaTOR 30HBI X = £/ no popmyne
(110a).

Jins storo no gpopmyne (104) onpenenum 3nauenme
w. Tockompky 10uyy = 10 - 0,0173 = 0,173 > 0,15,
npusHuMaeMm 8, = 0,15, rorma w = 0,85 — 0,008 Ry +
+8, = 0,85 — 0,008 - 20+ 0,15 = 0,84 <0,9.

Onpenenum, cornacHo nn. 3.61 u 3.65, Heobxonu-
Mble KO3QOUUHEHTB! Qy, O, a; H Y., npuHaB R =
= Rb'red = 34,3 Mna; Osc,u = 380 + 1000 63
= 380 + 1000 - 0,54 = 920 MIla < 1200 MIla u R,
= Rgered = 742 MIla:

Rpbhy = 343 -350 - 309 = 3710 - 10°H;

[

3
= N 660010, o,
Rybhe _ 3710- 10
ReA,  815-2945
= = = 0,647,
%= Rybhy 3710 10°
(4
, 742 . 2945
_ Redy _ 142 293  0589;
Rpbho 371010
(4]
¥ = se,u -
[#)
Rs(l - l,l )
= 920 = 4,776.
815(1 _-9128—14—~



Orciopa -

’ ’ 2
i [os + Yeas —ay \ .

F= — : M : |
—_
b Yooy o= 2382+ 4,776 - 0,647 — 1,78

2

+
2—>
_4/(?,589 + 4,7762- 0,647 — 1,78 ) +

TT4,776 - 0,647 - 0,84 = 092.
3uauenme £ c 3ameHoi R Ha 0,8 R paBHO:

= w - 0,84 _
1+0,8/y, 1+0,8/4,776
=0,72< £ =092,

T . €. HCTIONIb30BaHKe opmyibt (110a) onpasuaHo;

x=thy = 0,92 - 309 = 284 mm;
Rpbx (hg —0,5x) +RyeAu(ho —a) =
= 34,3 .350-284(309 — 0,5 - 284) +
+742 - 2945 (309 — 41) = 1154,5 - 10°H - Mm>
> Ne = 6600 - 0,168 = 1109 xH - m,
T. €. IPOYHOCTb CeYeHHsA obecIeueHa.

IIpoBepHM TPELIHHOCTONKOCTh 3aLUTHOTO CIIOA KO-
JIOHHBI aHAJIOTUYHBIM PAacueToOM Ha JefcTBHe CWIBI N =
5500 xH (mpu 7y = 1,0), npuHMMmas, cornacHo

3.60, Rp = Rpser = 29 MIla, R = R ger =
980 MIIa, Rge = 400 MIla, g;c ,, = 400 MIla, w =
0,85 — 0,006 Rp ge; = 0,85 — 0,006 - 29 = 0,679 u
paccMaTpuBas MOTHOE CEYeHHEe KOJIOHHBI, T. €. b=h=
= 400 Mm, 2 = a = 41 + 25 = 66 mm, 1, = 400 — 66 =
= 334 Mmm.

Kputnueckyio cuny N, onpemenuMm no dopmysne
(93), npurmmas lo/h = 3600/400 = 9, eo/h = 133/

/400 = 0,033, e min 0,5 — 0,01 ,;’ -
— 0,008 Rp,ser = 0,5—0,01-9--0,008 - 29 = 0,178 >
> eolh, T.¢€. 69 = Ge’min = 0,178

Mpu ompepeneHud Kod$ULUMEHTa ¥; YYHTHIBaEM

npononsHse cwibl N u Np npu ¥ = 1,0, 1. e. Mll =
1

N, 3850

NI =550 7
Torpay;= 1+0,7=17;

As+A;  E

He=""%h Ep

_ _2:2945 19 - 10*

400 - 400 3.25-10*

011 . 0,1
0,1 +8,

3¢,

s

= 0,215;
1,6Epbh

N =
T (le/m)?
1,6 - 3,25 - 10* - 400 - 400

7 \2
ho —a ) = X
+ =
"“( h ] 9?

_0ll 4o, .
« 0,1 +0,178 +0’215<334—66 ) -
3-17 400

= 19900 - 10 H= 19 900 xH.

Koadpduiment 1 paBen:
n= 1 = 1 = 1,38;
1— N 1 5500

Ner 19 900

ho—a'
2

334-66__

e=egn + 13,3138+

= 152,4 MM.

Ilpon3BepeM pacueT aHaJIOrMYHO pacyeTy Ha HPOY-

HOCTh:
400

Yo = = 1,06;
0,679
980 ( -5 )
Rpbhe = 29 - 400 - 334 = 3880 - 10° H;
_ 5500.10° __ .
% =3g80.10° 4%
= 980 2945 _ 745,
3880 - 10
o= 2002945 _ 30,
3880 - 10°
¢ ’ 2 -
E:_O‘s“"l’cas"an . /as+‘1’cas—an)
2 \ 2
T Wemo=— 0,304+1,026-0,745—1,42 .
+lﬂ 0,304+1,06-0,745-1.42 \*,
\ 2 /

+ 1,06 -0,745 - 0,679 = 0,912;

x=£he = 0912 - 334 = 305 mm;

Rpbx (ho —0,5%) + RycAg(ho — a) = 29 - 400 - 305X
X (334 — 0,5 - 0,305) +400 - 2945 (334 — 66) =
=957,8 - 10° H-mm = 957,8 kH-M>Ne =
= 5500+ 0,1524 = 838 KH-m,

T. €. TPEIMHOCTOMKOCTh 3aIMTHOrO CNoA ofecreyeHa.

IOBYTABPOBBLIE CEUYEHMA

Ipumep 33. JJano: pasMephl CEYCHHs U PaclorioxKe-
HHe apMaTypbl — 110 4epT. 49; GETOH TAXKeJbid KJjlacca
B30 (Ep = 2,9 - 10* MIla; Ry = 19 MIla npu 7, =
= 1,1); apmarypa «kunacca A-Ill (R = Ry =
= 365 MIla); miowans ee IONEPEYHOIO CEYCHHUA
Ag = Ag = 5630 mmM® (7 @ 32); mpomoNbHBIE CHIIBI
¥ U3rubamonme MOMEHTBI: OT IOCTOAHHBIX M [JIMTEIIb-
HbIX Harpysox N; = 2000 xH, M; = 2460 xH-m;
oT Bcex Harpysok N = 2500 xH, M = 3700 xH-m;
pacueTHas [UIMHA 3JIEMEHTa: B IUIOCKOCTH HU3rHba
lo = 16,2 m, u3 mnockocty uaruba ly = 10,8 M; ¢ak-
THYecKas Oyiuna sneMenta /= 10,8 M.

Tpebyerca npoBepHTH NPOYHOCTH CEYEHHA.

79



o 600
& |
g‘ ® ./
8 =]
7632

o 200

a
2 g
= g8/
2" yo32

Yepr. 49. K npumepam pacyera 33, 34 u 39

Pacyer B nnocikocTh Haruba. Ipum-

MaeM pacyeTHyl0 TOJNUIMHY IONKH paBHOI cpenHed
BBICOTE CBECOB Ay = hp= 200 + 30/2 = 215 mm.

BbIYHCMM MIOmAMs ¥ MOMEHT HHepuHH GeTonHoro
CeyeHHN:
A =200-1500+2-400.215=472. 10° mm?;

3

I= 200-1500° +2 4002153 5 400 o1sx
12 12
2
X _I-SQQ. +_21_5_) = 1279 - 108 MM“.
2 2
Papnyc unepupn eex-mni=|/—!—= 1279-10° _
o P et 4 472-10°
= 520 mMmMm.

Tax xaK lo/i = 16 200/520 = 31,1 <35uly/i> 14,
pacuer NpOU3BOOMM C y4eToM Npormda snemeHTa COr-
NacHo 0. 3.54, npuHuMan 3Hauende N;, paBHbIM:

2Ep1 _ 2-2,9']04-1279-10’ -
I 16 200°
= 28270-10° H= 28 270 xH.
Koxpdumimenr 7 onpesesim 1o dopmyne (91):

Nep=

a=—t = 1 = 1,09.
. ._.2500 _
Ner 28 270

[exuTp TAKECTH MNOWAAH apMaTYpPhl A H A; OTCTOMT
or Onmxafinedl rpaHM Ha pacCTOAMMM 4 = a =
5-50+2.150
= === = 79 MM, OTKyma hy = h —a =
S+ Yy o
= 1500 — 79 = 1421 mm.
3HaucHUE € ¢ YYeTOM Npornba 3nemMeHTa paBHO:

ho —a’ _ 3700-10°-1,096

e=eynt

2 2500-10°
+ ‘—4212“——79— = 2293 Mm.

ﬂponepslM'ycnonue (130):
Rpbshy=19-600 - 215 = 2451 - 10°H =
= 2451 x<H < N = 2500 kH,

T. €. pacuer MPOM3BONMM Kak MJin NBYTaBPOBOTO
CceueHu.
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[Inoutagp cxarTbIx CBECOB NMONKYU PaBHA:
Aoy = (by— b) hy= (600 — 200) 215 = 86 000 mm* .
OnpeneniM BBICOTY CKATOi 30HBI:
»=V-Rpdoy _ 2500-10°-19-86000
Ryb 19 - 200

U3 tabn. 18 naxopmum R = 0,523, Tak kak x =
= 228 MM < §g hy = 0,523 - 1421 = 743 mm, npoy-
HOCTb CEYEHUS NMPOBEPHM M3 ycrorua (131):

Rbbx(h ——i-) +RbA0,,(ho -—}-'L) *

= 228 MmM.

) 2
+RycAs(ho ~d) = 19 -200 - 228 (1421 --2—2233-) N
+19 .86 000 ( 1421 ~—221-5—) +365 - 5630X

X (1421 ~ 79) = 5847 - 10° H - mm = 5847 xH-M >
> Ne = 2500 - 2,293 = 5725 xkHM™,

T. €. MPOYHOCTh CEeYeHHs B IUIOCKOCTH M3ruba obecre-
YeHa.

Pacyer w3 nnockoctu uaruba. Onpe-
HeNIMM Pajinyc HHepIUMM CeyeHus M3 IUIOCKOCTH H3ruba:

= 2:215-600° 1070 - 200°
12 12
= 845 - 107 mm*;

/7 845107 _
=]/___ =l/__~__.__ 134 MM
=V TV a200° MM

Tak kak rHOKOCTs M3 MiocKocTH usruba lofi =
= 10 800/134 = 80 3HaunTENBHO NPEBBILAECT THOKOCTD
B mwiockocTH Haruba ly/i = 31,1, cornacxo m. 3.51 mpo-
BEPHM NIPOYHOCTH CEUCHUA M3 NNOCKOCTH W3ruba, npu-
HHMas IKCUCHTPHCHUTET €, PaBHBIM CHY4aHHOMY IKC-
IEHTPHCHTETY &,. BBICOTa CeYeHHs IPH 3TOM paBHa
h = 600 mm.

HNockonpky cryuaiiHbIfi 3KCUEHTPUCHTET, COIJIAaCHO

1

n. 3.50, ¢ 30 30 20 MM > 500

— 10800 _ ~_h

= 600 18 MM, npHHHMaeM ¢, ~3p > W10 npH
Iy 10 800

T "800~ 18 < 20 no3BoONACT MPOU3BOAUTH

pacueT, cornacho n. 3.64, Kak [ifi ipAMOYTOILHOTO ce-
YCHHSA, He yWHTbIBasA B ,,3amac” cevenne peGpa, 1. €. npH-
uamaa b = 2 - 215 = 430 mm.

Tinomanp ceueHUsA IPOMEXYTOYHBIX CTepXHEH, pac-
MONIOKEHHBIX BHONb 0DeMX MONOK, paBHa Agint =
= 4826 MM® (6 @32), a IOIAND CEUCHUS BCEX CTEPXK-
Heit Agror = 11 260 MM* (14 @ 32). Mockonsky
Asrorl3 = 112603 = 3750 mm* < Agjnr =
= 4826 mMm?, B pacuere HCmonb3yem Tabn. 27
(pasa. B). U3 1abn. 27 mia taxenoro GetoHa mpu
NyN = 2000/2500 = 0,8 u lp/h = 10,8/0,6 = 18 na-
xomum Yo, = 0,724,

Redscor _ 36511260
Rpbh 19-430-600
= 0,838 > 0,5. Cnegopatensio, ¢ = v = 0,724

IIporepuM ycnosue (119):

P (RpA *+ Ry Ag,101) = 0,724(19 - 430 - 600 +
+365 - 11 260) = 6525 - 10°H> N = 2500 xH,

3nHaveHne oy =



T. €. MPOYHOCTH CEUCHNA H3 IUIOCKOCTH H3ruba obecne-
ueHa.

Mpumep 34. Jlano: pazMeprl CeYEHHUA U PacloNoxe-
HME apMaTypbl — IO yepT. 49; GeTOH TsKenbli KJiac-
ca B30 (Rp = 19 Mlla mpu 75, = L,1; Ep = 29X
X10* MIla); apmarypa cumMeTpuunaa wacca A-II
(R; = Rge = 365 MIla); mpomonshaa cuwia N =
= 6000 xH; wusruGarowmit Momentr M = 3100 xH-Mm;
pacueTHas JUIHHa 3JeMeHTa: B IUIOCKOCTH H3ruba
ly = 16,2 M, 13 mmockocTd n3ruba ly = 10,8 M.

Tpebyerca OnpeneNMTb INTOMab CeYeHUA apMaTyPhl.

Pacuer B nnocxkoctu uaruba. MUsnpu-
Mmepa 33 umeem: ip = 215 mm; Ao = 1421 mm; a’=
= 79 mm; N, = 28 270 xH.

Ilo ¢opmyne (91) onpemenum k03 ULUHEHT 7:

1 1

n= = = 1,27.
1- N 1 6000
Ney 28 270
3HayeHWe € ¢ yuyeToM Iporuba 37EMEHTa pPaBHO:
V r
_ ho —-a _ M N ho —-a _
€= N+ =N "2
6
_ _3100-10 127 + 1421 -79 _ 1327 Mod.
6000 - 10° 2

Tposepum ycnosre (130):
Rpbyhi= 19600 - 215 = 2451 - 10°H =
= 2451 xH < N = 6000 xH,

T. €. pacueT NPOU3BOOMM KaK [Jif ABYTaBPOBOro ce-
YEeHWA.
ITnomape cxarbIX CBECOB MOIKHU paBHa:

4
Aoy = (b7~ b) hp= (600 — 200)215 = 86 000 MM .
OnpefieM 3HAYEHHS Oy, Oy 5 , oy, Oy 0p, O

N 6000 - 10°
Oy = = = .
" Rpbh, 19.200. 1421 b
3
o Ne2 = 6000:10°:1327__ | 37,
Rybh, 19 - 200 - 14212
A 0
apy = v 86000 _ 50,
bhg 200 - 1421
hy
Q. 0ov = Qoy I- 2h, =
= 0,302 (1 — _._2£__) = 0,279;
2-1421
_a _ 19 =
b= he 1421 0,055

W3 1a6n. 18 Haxomum £ = 0,523.

Tak kak § = o — ayy = 1,111 — 0,302 = 0,809 >
> gp = 0,523, wiomanp apMaTypsi onpenenum no ¢gop-
myne (135). IIas sroro mo dpopmynam (136) u (132)

x
BBIYUCITAM 3HAYCHHUSA O U &, = R
0

amy —E(1 —£/2) —ay oy

g =

1-46
- 1,037-0809(1-0,809/2) 0279 _ 19,
1 —-0,055

W3 1a6n. 18 Haxonum ¥, = 3,0 u w= 0,698.

oy + Yt + apy ~ @y

2
+3- -
_ _0,292+43-0,292+0,302—-1,111 =0,18;
2
£ =— as + Yo as + oy — ay
2
‘ 2
+l/( 05 + Y 0 + 0y — iy ) Fagl w=—0,18 +
2
+1/0,18* +0,292 -3 0,698 = 0,602,
orciona
AS=A;= Rpbho oy —E1 (1-81/2) — oy 0p -
R 1-6
~ _19:200-1421
365
% 1,037-0,602 (1-0,602/2) ~0,279 _ 5278 w2,
1-0,055

’
Ipunumaem Ag = Ag = 5630 mm® (7 B32).
PacueT U3 MIOCKOCTH M3rHGa MPOH3BOMKM aHATOTHY-
HO mpumepy 33.

KOJIBLIEBBIE CEYEHHWA

Mpumep 35. Jano: ceuenme ¢ BHYTpPEHHAM pajiycoOM
7y = 150 MM, HapyxHBIM — 7, = 250 MM; GeTOH TmKe-
mbiit knacca B25S (Rp = 16 MIla mpu 7,, = 1,1);
npoponbHas apMarypa xinacca Al (Ry = Ry, =
= 365 MIla); mnowans ee cedeHMs Ag tor = 1470 MM?
(13 @12) ; npomonbHas Cia OT MONHOM Harpy3ku N =
= 1200 xH, ee IKCHEHTPHUCHTET OTHOCHTENBHO LEHTPa
T/ADKECTH CEYeHMA C YyUeTOM IIpOruGa 3jieMeHTa paBeH
eo = 120 mm.

Tpebyerca npoBepHTb IPOYHOCTh CEYSHHH.

Pacuer. Bruncnum miomanp KoabUeBoOro ce-
YCHUA:
A=n () 1) =314 (250" —150°) =

= 125 600 mm?

OTHOCHTENIBHAs IIOLIa[b CXaToA 30HbBI OeroHa
paBHa:

Ecir = N "'RSA.LtOt =
e RpA + 2,7R3As,tot

1200-10°+365-1470

= = 0,502;
16-125 600+2,7-365-1470
ry=rm= ry -2+r2 - 150;250 = 200 MM

Tax kax 0,15 < &, = 0,502 < 0,6, MPOYHOCTH Ce-
YeHHs IpOBEPHM H3 ycioBus (138) :

sin 7 ,j
(RpArm + RsAs, to1Ts) —‘—frc—"_ +

+RsAs totrs(1 — 1,7%.4) (0,2 + 1,3 Ecir) =
= (16 - 125 600-200+365-1470-200) X

in (180°-0,50
X EL_B_IS;SA+ 365 - 1470 - 200X
’
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X (1-1,7-0,502) (0,2+1,3-0,502) =
= 1754 - 10° Hmm = 175,4 kHM > Ne, =
= 1200 -0,12 = 144 kH-m,
T. €. MPOYHOCTD CeUCHUA oGecnequa.

KPYI'JILIE CEYEHUA

TNpumep 36. Jano: ceuenne pnamerpom D = 400 mm;
a = 35 mm; GetoH Tskenbil knacca B2S (Rp =
= 13 MIla npu 7, = 09; Ep = 2,7 - 10* Mlla);
npononbHas apmatypa knacca Al (Ry = Ry =
= 365 Mlla; E; = 2 - 10° Mila); nnowanp ee ceuenun
Ag tor = 3140 mm? (10 $20) ; NPOKONBHBIE CHITHI M H3-
THGAOIME MOMEHTBI: OT IOCTOSHHBIX M THTENBHBIX
Harpysok Nj = 400 xH, M; = 100 xH-M; or Bcex Har-
py3oxk N = 600 xH, M = 140 xH-m; pacuersas mimna
nementaly = 4 m.

Tpebyerca NPOBEPHTD NPOYHOCTh CEUCHHA.

Pacue 1. Boiuncnum:

nD?
oAb  KpyrJoro cevenms A = o
= —311—42‘————400= 125 600 MM?
pajMyC HHEpHHM CeueHHs [ = -%— = -‘-‘%9— =
= 100 mm;
rubKoCTb MeMenTa Iy /i = i&%’— = 40> 14,

CnenoBaresnbHO, pacyeT NPOH3BOIHM C yUeTOM BITHA-
HMs mporuba s/eMeHTa cornacHo 1. 3.54, a 3HavueHMe
N,, onpegesam no ¢opmyne (92). Ina sroro BhI-
HCIHM:

rs=—02—— =-£.—§)—~35=]65MM;
M M+ Nir
! +8 M] A M+Nrs
= 1+1300+4000,165 _ ) (oo

140+600-0,165
[3mece §= 1,0 (cm. 1abn. 16)];

eo = M/N = 140/600 = 0,233 M = 233 MM.
Tak xax eo/D = % = 0,583 > B¢ pin = 0,5 —
—~ 0,011,/D ~ 0,01Rp, npunnumaem 8, = ey/D = 0,583.
MomeHTsl HHepIMK GeTOHHOTO CEYCHHMA M Beeil apMa-
Typbl COOTBETCTBEHHO PaBHBI:

7= 1D _ 314400

= 1256-10% mm*;

64 64
A r? . 2
I= s,tzots - 31402 165 = 42,74.10° MM4;
105
o= ._E_s.____z__l.o_d..,_7,4.
Ep 2,710
Tornma
Nop= 6,:51;[ ! ( 0,11 +o,1)+a15 _
Iy ¢, V0,1+5,
_ 642710 [1256-106 ( 0,11 )+
40002 1,695 0,1 +0,583

+74-42,74-10°] = 5505 - 10°H = 5505 cH.
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Koaddmment 1 onpenesmam no popmyne (91)
1 1
n = =
1N 1- 600
N, 5505

IIpouHocTb ceueHHA NpoBEpHM C NOMOIIBIO rpaduKa
yeprt. 41.

= 1,12,

3
TTo sHauenuaM a, = N __ 60010 = 0,367,
Ryd 13125600
 ReAgror _ 365-3140 a _
%= =R A = 13155600 - 2% D
35

= 00 = 0,0875 ua rpaduke HaXOmHM o, = 0,51.

Hockoneky oy Ry Ar = 0,51 - 13 . 125 600 - 200 =
= 167 - 10° Hmm = 167 xH:M > Neyn= 600-0,233X
X 1,12 = 156, 6 kH-M, npouHocTs ceueHns oGecneyeHs.

Tipamep 37. Tlo panHbIM npHMepa 36 HeobXomumo

nonoGpath NPONONBHYI0 apMaTypy, NONb3YACH rpadu-
KoM uept. 41.

Pacuer. W3 npumepa 36 i= 100mm, 4 =
= 125 600 mm?, r; = 165 Mm. Hockomky lofi =
= 4000/100 = 40 > 35, apMaTypy noaGupaeM ¢ yue-
TOM BIHMAHHA NPOru6a 3MEMEHTa, BHIMUCIAA 3HAYCHHE
N, no popmyne (92).

B nepsom npuGmpkenMH npuHMMaeM Agror =

= 0,01 4 = 1256 mMM*, orxyna Iy = 4s ,20,;% =
2
= ————————1253'165 =17,1-10° mm*.

W3 npumepa 36 v; = 1,695, &, = 0,583, I= 1256X

X 10° mm*.
+ 0,1) +

Torpa
4
+als]= 64:27-10 [1256-105 x

6AE
N, < S4B [ I ( 0,11
002 1,695

I: ¥, 0,1 +3,
0,11 6
—_—_— ¢ . . =
(0’1 70,583 0,1) +74-17,1 10]
= 0,0108(193,4 - 10° + 126,5 - 10°) =
= 3455 . 10°H = 3455 xH.

3pavenne  ko3pbunMeHTa N = - 1 N B
l —_—
1 NCF
=1 -2
1- 600
3455
Ilo 3naueHHAM ap RpA , 13 - 125 600

_ N 600 - 10° - 233 - 1,21
= 0367, ap= 2= =

Ry Ar 13 - 125 600 - 200
= 0,518 waxopmm o5 = 0,74, otkyma Agror = XX
A .
xRbA _ 074 13:125600 _ 1510 mt.
R, 365

Tockoneky nomyyeHHOe apMHPOBAHUE CYIIIECTBEHHO
NpPEBLILIAET TNpPHHATOE B TNEpBOM NPHOGTHKCHHUH
(Astor = 1256 MM?), 3navenme Ags0r = 3310 Mm?
ONpefie/IeH0 C ,,3aM3COM™, K €r0 MOXHO HECKOJbKO
YMeHBLIHTD, YTOUHUB 3HaveHHe N, .



MpunumaeM Ag ror = 56;3310 = 2283 MM* u

WpoU3BOAMM aHAIOTHYHBIH PacyeT:

2283 - 1652

= 31,08 - 10° mm*;

N =0,0108(193,4-10° +7,4-31,08 . 10%) =
= 4573 xH;,
n=—3i 1151
_ 600
4573

1,151

Ilo 3HaveHuaMm oy, = 0,518 = 0493, ay =

1,21
= 0,367 u lll) = 0,1 Ha rpaduke ueprt. 41 HaxooUM
as - 0,68
Ag ror = 0,68 13123600 _ 3545 02,

365
NpurumaeM A; 1o¢ = 3142 Mmm? (10 $20).

JJIEMEHTbI, PABOTAIOIIME
HA KOCOE BHEHEHTPEHHOE CKATHE

Mpumep 38. JaHo: IpAMOYTONBHOE CEYeHHE KOJIOH-
HbI pasmepamui b = 400 mMm, h = 600 Mm; GeToH TaXe-
nbii knmacca B25 (Rp = 16 MIla mpu 7,, = L,1);
npoponpHas apMatypa knacca A-Ill (Ry = Ry =
= 365 MIla) pacnonioxeHa B CeueHMH COTNIACHO YepT.
50; B ceyeHHMM OHOBPEMEHHO OEHCTBYIOT IPOIOMbHAA
cuna N = 2600 xH u usruGaionme MoMenThI: B IUI0C-
KOCTH, mapajuienbHo#t pasmepy h,— M, = 240 xH-Mm
¥ B IUIOCKOCTH, MapaUieibHOl pasmepy b, — M, =
= 182,5 kH-M; Momentbl My 1 M), IaHbI C y4eTOM Mpo-
ri0a KOJIOHHLI.

Tpebyercs NpoBepUTH POYHOCTD CEYESHMUHA.
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Yepr. 50. K npumepam pacuera 38 u 40

I — rpamMua cxarodl 3oHM B nepBoM npuGmokemmm; II —
OKOHVATe/IbHAS I'PaHHLA CXKaTOl 30HB

P a c u e 1. [Ipowiocts npoBepuM cornacko m. 3.74.
Ocu cHMMeTpu, NAparUIenbbie pa3mepam A # b, 0603-
HAYAM COOTBETCTBeHHO X U y. OnpeneniM NpenesbHbie
MoMeHTb My u M), JU1A 3TOT0 BHMUCITHM paciperieneH-
HOe apmnponarme Ag M Ay W3 uepr. 50 A =
= 0,n, =0, Ag, = 804,3mm> (D 32),4 =

Sl;)’
—3142MM (@20),
M, h, _ 240 400

- T 1825 600

= 0,877.

My, hy

Age = Ay x(n, +1)+(24,, “Asx,x_Asl,y)X

0,877
b _ 0+(2-804,3 -3142) ——— =
1+8 1+0877
= 605 Mm?;
Ag 1or = 3845mMM® (4 D 32+2 D 20);

4o Asior _ 4 3845

sy 2

X

~605 =

= 1318 Mm%,

IMpu onpenenenuu, cornacko 1. 3.63, momenTa M3 ,
OeifiCTBY0L1ero B INIOCKOCTH OCH X, IpHHUMAeM: Ay =
= Ay, = 1318 MM?; Ay = Ay, = 605mm’; h =
= 600 MMm; b = 400 mM.

8, = a;/h = 50/600 = 0,083;

Ry,bh = 16 -400-600 = 3840 - 10*°H

Q. = RiAg =
sl —
Rybh(0,5 — 51)
- 365 - 1318 _
3840 - 10° (0,5 — 0,083)
S - 605
o, = Refs _ 365605 _ 00
Ry bh 3840 - 10
. 3
0, = N _ o 2600-10° _ )
Rybh 3840 .10
U3 1abn. 18 Haxompum w = 0,722, £p = 0,55.
a, +a 0,677 +0,3
T = 1 sl _ > > =
WK T Tagle  1+2.03/0122
= 0,534 < &p = 0,55, 3navenme M onpepenum o
3 0,534
myne (117), Boruncnus = = =
dopmyne (117), cmB £ = — 0933

= 0,74:

M2 = Rybh?[0,58(1 —05E)+ag(E, — 6;) X
X(A-% —8,;) —0,05%-1512 tag,(l1-28,)] =
= 3840-10% - 600[ 0,5 - 0,534(1 -0,5-0,534) +
+0,3(0,74 — 0,083) (1 - 0,74 — 0,083) ~
—-0,05-0,3-0,74* +0,06(1 -2 - 0,083)] =
= 464,7-10° H- MM = 464,7 xH - m.
Ipa onpepeneHun Momenta MY, neuchylomero B

TUIOCKOCTH OCH Y, npuumaem Ag= = 605 MMm>
Ag = Ay = 1318 mm?; h-400MM,b—600MM,
0
81 = _i.l__ = _5__ = 0,125
h 400
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. S
47 R0 (05 — 81)
= 36560 = 0,153;
3840 - 10° (0,5 — 0,125)
365 - 1318
oy = R A, = S 0,125.
Ry bh 3840 - 10
_ ap oy 067740153
o e 1+2ag/w  1+2-0,153/0,722

= 0583 > tp = 055, 3HauermeM;,’ ONpeAeTM 1o
dopmymne (118), BBIUMCIHB:

o =14 Refssor _ ., 3653845
" Rybh 3840 - 10°
§ 0,55

aup = 05Eg (1 — Eg)t ag(&1r — 81) X
X{(1— &g — 8,) —0,05 agéfR + ag(1—28,)
=05 -0,55(1 —0,55)+0,153(0,762 — 0,125) X
X (1 - 0.762 — 0,125) —0,05- 0,153 - 0,762* +
+0,125(1 — 2 - 0,125) = 0,224;

o, = EgptagEir —1) =
~ 0,55 +0,153(2 - 0.762 — 1) = 0,63,
%ng — %py _
Qpy — QpR
1,365 — 0677 _
1365063

M}c: = RbbhzamR

= 3840 - 10° - 400 - 0,224
=322-10H-mm = 322xH - M.

RSAS, tot
R, bh

CedeHHA MpoBepUM Mo rpadukam uept. 42, a, 6, COOT-
BeICTBYIOIEM o = 0,2 M a; = 0,4. Ha oGomx rpadmrax
TouK: ¢ Koopmmaramu M,/ My = 240/464,7 = 0,516
u M, /M) = 1825/322 = 0566 nexwur BHyTpH
ofnacTH, OrpaHMYeHHOH KpHBOH, OTBevaloLlel napa-
melpy a, = 0,677, 4 ocAMH KOOP/HHAT.

CnepoBarenbHO, IPOUHOCTb CeqeHUs obecneueHa.

Mpumep 39. dano. ceyeHHe KOJIOHHBI, XapaKTEPHC-
TAKH MATEDHATIOB M 3HaYeHHe MNPOJONBHOM CHJIbI OT
BCex HAarpy3oKk -— M3 mpuMepa 33; B Ceu€HHH OHO-
BpEeM¢HHO JEHCTBYIOT M3rubaioiHe MOMEHTHI B IUIOC-
KoCIY, mapa/menbHoi pasmepy b, — M, = 3330 kH - m
H B IUIOCKOCTH, TMapaliensHoii pasmepy b, — M, =
= 396 kH-M; momentst M, u M, paHbl ¢ ydeTom
nporu6a KOMOHHEI.

Itockonbky % = = 0,365, HPOYHOCTL

L eGyeTcs IPOBEPUTH TTPOYHOCTD CEYSHUS.

P a c ye 1. [Ipowocts npoBepuM cormacHo m. 3.75.
Onpe;ienuv MpepenbHbiii Momert MY, pelictyionmil
B IJIOCKOCTH OCH CHMMETpHH X, poxonseil B pebpe.
Cornacuo mpumepy 33, npapas uacts yorosus (131)
pasHa 5847 xH - M, Torpa
84

N(ho - a') _

MY = 5847 -
2
= 58472500 4210079 _ 41004 H - m.

IpenensHpiii MOMeHT My" , HeHCTByIOUMii B IDIOC-
KOCTH OCH CHUMMETpHM Y, HOPMAITBHOR K pebpy, ompe-
HIeTMM KaK [§1 DpAMOYTOJILHOTO CeYeHMA, COCTABIIECH-
HOTO M3 IBYX NONOK, cornacHo i1. 3.63. Torpa,cornacko
4epT. 49, umeeM: k£ = 600 MM; & = 2 - 215 = 430 Mm.
OnpenenuM pacnpeneneHHOe apMHpOBaHHe Ay H
Agg:

Ag = 8043 mm? (@32); n; = 3;
A 1or = 11260 mm* (14 @ 32);
Ag = Agy,(np+1) = 804,3(3+1) = 3220 Mm?;
Ag = Ag 101]2 — Ag = 11260/2 — 3220 =
= 2410 mm2.
M3 1a6n. 18 Haxomum w = 0,698 m £, = 0,523.
Ry,bh = 19 - 430 - 600 = 4902 - 10° H;
8, = a,/h = 0,083;

a, = RsAsl =
sl
Rybh(0,5 —8;)
_ 365 - 3220 - 0576;
4902 - 10 (0,5 — 0,083)
N .
oy, = _ 2500-10° _ 051;
Rybh 4902 - 10°
. = RA,  365-2410 _ 0.179:
S Rybh 4902 - 103 T
¢ ap tog 051+0576  _
1+20y/ w 1+2-0,576/0,698

= 041< fg = 0523,
3muaverme M, ompenenum mo ¢opmyne (117),
£ 041 _
0,698

M) = Ryoh*[0SE(1 —£)+ ay(E; — 8;) X
X(1—% —61) 0050yt + a,(1-28,)]1=
=19-430-6002[0,5-0,41(1 —0,41) +
+0,576 (0,59 — 0,083) (1 - 0,59 — 0,083) —
-0,05-0,576 - 0,59 +0,179(1 — 2 - 0,083)] =
= 1029-10° H - mm = 1029 kH - m.

i

IlpoBepuM MPOUHOCTb CEUCHHS, NpHHMMaa b
= 200 mMm, £ = 1500 mm.
RAg 1or  365-11260

Ry, bh 19-200 - 1500
= 0,721, npoYHOCTh ceucHHA MPOBEPUM MO rpaduKam
4ept. 44, 6, ¢, cooTBETCIBYIOMM O = 0,6 ma, = 1,0.

Ha ofonx rpaduxax Touka c KOOpaMHaTaMHU
M,/M] = 3330/4170 = 08 u M, /M = 396/1029 =

Hockonbky ag =



= 0,385 nexMT BHYIpH OOJIacTH, OTrpaHHYEeHHOW KpH-
BOM, OTBevaloLiedl Napamerpy &,, = N/(Rybh)

= 2500 - 103/ (19 - 200 - 1500) = 0,44, u ocsMH KoOp-
JHHaT.

CrennoBaTelIbHO, IPOYHOCTD CeYeHHs obecieyeHa.
Npumep 40. Jano: npAMOYTOJIBHOE CeyeHHe Ko-

JIOHHBI pasmepamu b =400 mm, & = 600 mm; GeToH
TKeNbIA Kiacca B25 (R = 16 MIIa npu 'yb =1,1);
npoyionbHas apMmatypa knacca Al (R = 365 MIla)
no u4epT.50; B CeHEHHM OJHOBPEMEHHO [EHCTBYIOT
npoponsHast cwia N = 2600 kH u usruGatoupe Mo-
MEHTB! B IUIOCKOCTH, NApajUleNbHOH pa3mepy h, —
M, 250xH-M u B mWlocKoCTH, NapamnenbHOH

- My = 200 kH - Mm; usrubaromue Mo-

pasmepy b,

MeHTbl M, u My, laHBI C y4eTOM MporuGa KOMOHHBL.
Tpebyerca TpOBEepHTb NPOYHOCTb CEUEHHS, MOJIb-

3ysAck popMynamu 1. 3.76 aia oGiLero cinyyas pacuera.

IIpu 3toMm, ecnu oy; > R = 365 MIla, uro pasHo-
cwibHO ycnoBuo &; < £p = 0,55 (cm. 1abm 18),
NpHHHEMAaeM 0y = R = 365 MIla.

Ecnu o < R = —365 MIla, mpHHUMAEM Oy =
= —365 MIla.

Hocnemnee ycnoBne mocie NOACTAHOBKH B Kero

BBIpaOXeHHA 1A O; NpuoGpereT BHI
0,722
; > : = 1,054.
& 365
1160

3arteM OINPpeaETHM CYMMY YCHJIHIi BO BCEX CTEPXKHSAX
ZA4; 05

3amaBasicb B IlepBOM IpUGMIDKEHMM 3HaYsHHEM
x; = %1 = 600 MM, npou3BeieM yKa3aHHbIE BBI'MHCIIE-
HHsl, PE3YNbIAaThl KOTOPbIX IPHBOAMM B ClEMylouied
Tabnuue:

Howme A ayi, i X = =
crop )xxfx 4 :;1 ,,f,{, T::a | ayite6 +ay;, 1 600 MM X, = 660 MM
MM 3] s> Agog, H & | o9 Agog, H
(tz6 = 1,8)
MIla MIla
1 804,3 350 50 680 0,882 | -210 -168 900 0,971 | ~297 —238 877
2 804,3 50 50 140 4,29 -365 -293570 4,714 | -365 -293570
3 314,2 350 300 930 0,645 138 43 360 0,71 20 6284
4 314,2 50 300 390 1,54 -365 -114 683 1,692 | ~365 -114 683
S 804,3 350 550 1180 0,508 365 293570 0,56 339 272 658
6 804,3 50 550 640 0,937 266 213944 1,031 | -348 ~279 896
EASI.OSI' = EASIOSI =
= -26280H = —-648 080 H
P a c u e 1. Bce crepxxHu 0003HaYMM HOMEpaMH, KaK xy _ 600 _ _
noka3aHo Ha u4epT. 50. Yepe3 neHTp TsDKecTH HanbGolnee Tax xcax wd 18 333 MM < b = 400 MM,
PAacTAHYTOTO CTEePXKHs 5 MPOBOAMM OCh X MApajuieNIbHO :g ’ )
pa3mepy 4 = 600 MM H OCb y TIapajIeNbHO pa3mepy b. ¢opma exaroit 30HsI TPEYTONIBHAA U IWIOWA/Ib €€ PaBHA:
Yron 6 mexmy ockio Y M IIpAMOH, OF pAHHYHBAIOLLEH _x} 600> 2
CKAaTylo 30HY, IPHHHMAeM, KAK NIPH pacyete yIpyroro Ap = 2120 >18 100 000 vim”~.

TeJla Ha KOCOe BHELUCHTPEHHOS CKaTue, T. €.:
I

b4 Y ho\*
tge =_2 X = __2 <.,_) =
M, I, M, \'b
_ 200 { 600 )‘ - 18
250 \ 400 -

3apaBasch 3HAYCHHEM X; — PasMepPOM CXKATOH 30HbI

no Haubojsee CXKATOH CTOPOHE CEYEHHA /1, MOXKHO OIlpe-

DeNMuTb U1 KOKAOTO CTEPXKHA OTHOLUeHue &; = X/ ho;
x
1

ayitgﬁ +ﬂxi

no ¢opMmyie &; =

PacCTosiHUA OT i-TO CTepXHA [0 HauGonee cxaToi CTO-
POHbI CeYeHHs B HANpaBJICHWM OCeH COOTBETCTBEHHO
X " Y.

Ilo 3HaueHuAM §; OmpefieIMM HaNpAXKEHUE O, IPH-

Humad gy, , = 400 MIla, w = 0,722 (cm. Tab1. 18):
osiz osc,z) (f—_ -1 ):
- i
_ 400 ( 0,722 1)=
_om \ gy
1,1
= 1160 (2-27-22— —1)(MHa)
i

s T Ay Hayi -

IIposepuM ycnoBue (154):

Rpd, — ZAgogy = 16 - 100 000 + 26 280 =
=1626-10° H= 1626 kH< N = 2600 kH,
T. €. IUTOLLAAb CHKaTOM 30HbI 3aHHOKEHa,

YBemuuuM 3HaueHue X; HO 660 MM M aHJIOTHYHO
onpenienuM  ZAg 0y (CM. Tabmiy K HaCTOSIUEMY
npuMepy) .

Opux, > hux,/tgh = 660/1,8 =367 vim< b =
= 400 MM dopma ckaToOH 30HBI TpaleUMeBHIHAA H
IUIOIAZb €€ paBHa:

A, = x{ B (Xl‘h)2= 660 - 367
57 2ge 2tg0 2
2
_ (660—600)" _ 151 100 — 1000 = 120 100 M.
2138

Mockoneky RyA; — ZAg0,; = 16120100 +
+ 648 080 = 2570 103 H= 2570 kH ~N = 2600 xH,
ycinosue (154) coGmopaerca.

OnpeieTAM MOMEHTbI BHYTPEHHHX CHJT OTHOCHTENIBHO
oceil y H x.Jlns 3TOro ONMpeHeNnM CTatndecKue Mo-
MEHTbI TUIOMIA[H CEUEHHA CXKATOH 30HbI OTHOCHTENILHO

ITHX OCeM:
2
a.. —
X5
( 3 >

X
2tg0

(xl - h)?
9 2tgl

(“xs"'

be =
\
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¢ Zazh +h)= 121100(550- 6360)+
3

660 — 600

+ 1000 (——550+ +600) =

= 40 036 000 mm>;
S, = xi (a _ X, /g0 ) _

(> - h)? (a _xl—h) _
2tg0 YY)

= 121 100(350 - igl) ~ 1000 X

= 27912 000 mm®.

v (350 _ 660 - 600)

-1,

Torma My, = RpSy, — ZAg04(ay, — 8y) =
= 16 - 40036000 —[—238 877(550 — 50) -
~293 570(550 — 50) + 6284 (550 — 300) — 114 683 X
X (550 — 300) ] = 933,9 - 10° H- mm = 934 xH - m;

My, = RpSp,, — ZAg asi(ays —dy) =
= 16 -27 912 000 — { —293 570(350 — 50) —
~ 114 683 (350 — 50) — 279 896 (350 — 50) ] =
=653-10°H MM = 653 xH - M.

MoMeHTBl BHEWHMX CH1 OTHOCHMTENBHO ocelf ¥ H
X paBHBI:

M, =Mx+N(%"‘50)= 250 - 10° +

+2600.103(-§%°--5o)=9oo-106H-MM;

b _ 6
Myl =My+N(—2—-50)—' 200 - 10° +

+ 2600 - 10° (40.—;—50)= 590 - 10° H - mm.

Hockonsxy My, > M, ,aM,, > M), . npourocts
ceyeHHA obecneyeHa.

PACUYET HAKIJIOHHbIX CEYEHUH

Npumep 41. Zano: xonoHHa MHOTO3ITAKHOTO paM-
HOTO KapKaca ¢ ceweHHeM pa3mepamu b = 400 mm,
h = 600 MM; a = a' = 50 MM; GeTOH TAKeNbIil KJTacca
B25S (Ry, = 095MIla mpu v, = 0,9); xomyrsl,
PacuonoXeHHbie N0 IPaHAM KONOHHbI, 3 apMATyphi
kiacca A-Ill, manamerpom 10 MM (R, = 255 Mlla;
Ag, = 157 mm?), warom s = 400 MM; HaruGatoime
MOMEHTHI B BEPXHEM M HHXHEM OHOPHLIX CEYEHHAX
paBubr Mg, = 350kH-mM, My, = 250kH-M ¥
PacTATABAOT COOTBEICTBEHHO JICBYIC M IPaBYI0 IpaHH
KOJIoOHH; mponmonbHaa cwia N = 572 kH; pnuHa
KOJNOHHBI (PacCTOAHME MEKZY ONODPHBIMM CeYeHHSAMHU)
I=28m.

Tpebyerca mpoBepHTb NPOYHOCTb HAKIIOHHBIX Cede-
HHH KOJIOHHBI 10 NOMepeyHOit cuie.

Pacuer hy=h-a= 600-—50= 550 MM. Pac-
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YyeT NPOM3BOMMM COIJIACHO 1. 3.31 ¢ y4eTOM peKoMex-
raupi 1. 3.53.
Tlonepeunan cuna B xoNOHHE paBHa:

Mgup +Minf = 350 + 250
! 238

IMocxonbky nomepedHas chia MOCTOMHHA NO [IHHE
KOJIOHHDBI, IJIHHY NPOEKUMH HAKIIOHHOIO CeYeHHA
NPUHHMAEM MAKCHMalIbHO BO3MOXHOMH, T.€. paBHOM

Q= = 214 xH.

b2 2
Cax = Ib'a—- ho = _630’55 = 1,833M< I = 28 M.
Onpenenum ko3 GHIHEHT ¢, :
o= 0,1 N = 0,1 572 000 -
Ry bho 0,95 - 400 - 550

=027<05; ¢;=0.

TIOCKONMBKY ¢ = Cpugx» @p = Qp, min = Y53 (1
+ @p)Rpbho = 0,6(1 + 0,27)0,95 - 400 - 550 =
= 159,2 - 10° H< @ = 214 kH, 1. e. XOMyTHI Tpe-

OyroTcA IO pacyery.
3Hauenue g, ompenenum no popmyne (S5):

Ry, Agw 255 - 157
= = = 100,1 H/mm.
sw s 400 B/
IposepuM ycnosue (57):
159,2 - 10°
Qb, min __ = 144,7 H/mm >
2ho 2.550

> q, = 100,1 H/mm.

Mockonsky ycnosue (57) He BbIMONHAETCA, OMpe-
ZenuM 3Hayelne M, mo popmyne

My, = 2h3 5w ¥Pby! Pb3»
OTKYyZa
My _ 2hd G000,/ 00y _
c ho 0y, by

Op =

= 2hoqg, = 2-550-100,1 = 110,1 - 10° H;
Co TIPMHUMAEM PaBHBIM Co = 2hg = 2- 550 = 1100 MM,
toraa Qg = qgeco = 100,1 - 1100 = 110,1 - 10° H.
Ilposepum ycnoBue (50):
Qp + Qy, = 110,1 - 10° +110,1 - 10° =
=220,2-10°H > @ = 214xH,

T. €. MPOYHOCTb CEYCHHMi 10 NOmepevHoH cuie obec-
meYeHa.

LeHTpamHO- M BHEHEHTPEHHO PACTAHYTHIE IEMEHTHI
LEHTPAJIBHO-PACTAHYTHE 3JIEMEHTHI

3.77(3.26) . Ilpu pacuete ceueHuil UeHTpaabHO-pac-
TAHYTBIX Kene306eTOHHBIX TIEMEHTOB NOKHO CoOIIIo-
[ATBCA YCIIOBHE

N < ReAs 1o (156)

roe  Ag o, — IWIOWAOb CeYeHHUsA BCefi NPOAONBHOM
apMartypal.



BHELEHTPEHHO PACTAHYTBIE 3JIEMEHTB]

PACYET IIPSIMOYTOJIbHBIX CEUEHMH,
HOPMAJIbHBIX K IIPONOJIbHOM OCH JJIEMEHTA,
NPU PACHOJIOKEHUU TPONOJIBHONM CHIJIBI ,

B THIOCKOCTH OCH CUMMETPUM

3.78(3.27) . Pacuer nNpAMOYronbHBIX CeYEHHHl BHe-
DEHTPEHHO pacTAHYTBIX 3EMEHTOB C apMaTypoi,
COCpEOTOYEHHOH y Hanbonee pacTAHYTOH M y CXKaToOH
(HaumeHee pacTAHYTOH) rIpaHeil, OOJKeH IPOH3BO-
JUTbCA B 3aBUCHMOCTH OT TNOJIOXeHMS NPOHOTbHOH
cwibl N:

a) ecn TpOJOTIbHAA cuna N mpHIOXKeHa Mexay
PaBHOIEHCTBYIOLIHMH ycnmm B apMmatype S u S’
(uepr.51,a), 1.e. npu e’ < hy — a', — u3 ycnosmii:

Ne' < R A (hy — a'); (157)

Ne< R;Ag(ho —a'); (158)

6) ecru mpoponbHas cwia N TPUIIOXKEH 33 Tipefie-
JIaMH pacCTOSIHUA Me>l<£ly PaBHOZEHCTBYIOLIMMHU ycnmm

B apmartype S u §' (uepr.51,6), 1.e. npu e >
> hy —a', — U3 YCIIOBHA

Ne < Rybx(ho —0,5x)+ Ry, Al (ho —a'), (159)

Npd 3TOM BBICOTAa CKATOM 30HBI X ONpEHeNAeTCs
no ¢opmyine

RA; - R, A; - N

x = Ryb : (160)
As
AN
VRIS
Rs/qs
Rs As
1/
4) .
. S , ¢
e u RecAs
| "%‘» //4

Rglg

N
e

U
'
"

F—Fﬁ* —4‘7
/

Yepr. 51. Cxema ycHIAHIE H 3/mW0pa HANpSKeHHH B CeYeHHH,
HOPMANBHOM K TNPOJAONBHOH OCH BHEUEHTPEHHO PACTSAHYTOrO
#Kene306eTOHHOrO 1eMEHTA, ITPH pacieTe ero no NPoYHOCTH

@ — mnpoponsHag cuna N npunoXxeHa MeXAy paBHONeHCTBYIO-

LMK ycWiMit B apMmartype S u S'; 6 — To Xe, 32 NpenenaMu

PacCTOSHMSA MeXAy PaBHOACHCTBYIOLWMMH YCHIMIA B apMaType
Suls

Ecnmu monyuenHoe u3 pacuera mo ¢opmyne (160)
3HaueHue x > £pho, B ycnosue (159) nopcraBnsercs
x=Epho,rne £p onpenmenserca no 1abn. 18 u 19.

Ecnmu x < 0, MpOYHOCTh CeueHMs NMpOBEPAETCA H3
yenosua (157).

Tipu cuMMeTpHuHOM apMHpOBaHME TPOYHOCTH He-

3aBHCHMO OT 3H3YCHHA € TpOBEPACTICA H3 yCNoOBHsA
(157).

Npumeuanue Ecmapue’ > h, — a’ Bbcora cxaroft
30HBI, onpepeneHHad Ge3 yuyeTa CXaTo#i apMaTyphl X =
RA.— N
= 5% | Mmenbue 2a', pacyeTHylo HeCymylo cnocoG-
Rpbd
HOCTb MOXHO HECKONBKO YBENHAUHTL, NPOM3BENS pacueT 1o
dopmynam (159) u (160) Ge3 yuera oxatoit apMaTyphl.

3.79. Tpe6yemoe KONMMUECTBO MpPOMONBHOM apMas
TYpEI ONPENIENAETCA ClleYIOUMM obpasom:

a)mpu e’ < hy —a’ onpenenserca IWIOWans cede-
HUA apMaTypel S U S’ COOTBETCTBEHHO TIO (POPMYJIAM:

Ne'

A, = — 161
Ne
Al = ———; 162)
= Ri(hy —2) ¢

6) npu e’ > hy — a’ onpenenserca Wwiowaap ceve-
HUsA PacTAHYTOH apMatypsl 4 no popmyne
EbhoRy+ N , R
= —_—+ A4 ,
s R s R, (163)

s

rae £ nmpHHHMaeTcA mo TaGn. 20 B 3aBHCHMOCTH OT
3HaYeHHsA

Ne — Ry, A;(ho —a’)

Xy = . 164
m T (164)

Iflpu 3TOM [OMKHO YOOBJIETBOPATHCA YCJIOBHE
®, S ap (cM. 1a6n. 18 1 19). B nporusHOM cnyuae
CyiellyeT yYBENMUMTb CeueHMe COKaTOH apMaTypbl As,
NOBBICHTH KJacc OeTOHA WM YBEAUWUUTH pa3Mepnl
CeyeHH .

Ecm a,, < 0, mnowans ceyeHHA pacTAHYTOH apMa-
Typbl A onpenenserca no opmyne (161).

l'lnomanb cnmmerpmu{on apMaTyphl HE3aBHCHMO
OT 3HaueHus e’ noabupaerca no ¢popmyie (161).

Mpumeuanue. [Ipy e > h, — &’ HeoGXxomMMOe KoMK~
YecTBO apMaTyphl, onpellencHHoe no ¢opmyne (161), MmoxkHo
HECKOJIBKO CHH3MTh, €C/ld 3HaueHMe &, onpefielicHHoe Mo
Ta67. 2(1)v Ge3 yyeTa CHKarToit apMaTyphl, T. €. N0 3HAYCHHIO apy, =

e
= ————, oKaxerTca MeHbllle 24’/ h,. B atoM ciyvae mio-
Rp bhg
WM. CeMcHHS PacTAHYTOH apMaTyphl A onpefensercs IO
¢opmyne

N(e+ ¢hy)
Ag = ———m, (165)
Rgt hy
TOe ¢ ompenenserTcR no Taén. 20 B 3aBHCHMOCTH OT 3HaYeHHA
Ne
a = e——
" Rybh,
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OBIUA CIYYAW PACYETA HOPMAJIBHBIX CEYEHWH
BHEHEHTPEHHO PACTSIHYTOrO JJIEMEHTA
(ITIPK JHOBLIX CEYEHUAX, BHENHUX YCHUIUAX
" JMI0OBOM APMHPOBAHMH)

3.80. Pacuer ceueHHHi BHEUEHTPEHHO pACTAHYTOTO
IMeMeHTa B oOmieM ciiydae (cM.uepr.45) RoikeH
NMPOU3BOAUTHCS U3 YCIOBHA

Né' < TogSy; - RSy, (166)

rme & — paccrosiiue OT NpoaoibHO# cwibi N jdo
OCH, NApalsIeNIbHO# NPAMOH, OrpaHU4H-
BalOIUEH CXaTyl0 30HY, M HpPOXOAseH
4gepe3 TOYKY OKaroil 30HBI, Haubonee
YOATEHHY0 OT YKa3aHHOM NPAMOH;

S} — crarHyecKMii MOMCHT IUTOIAA  CXKATOH
30Hbl 0eTOHa OTHOCHTENIBHO YKa3aHHOM
ocH;

S; — CTAaTHUECKHH MOMEHT IUIOmaZM CeueHust
i-TO CTEPXKHA NPOHONLHOK 3pMaTyphl OTHO-
CHTeJIbHO YKA3aHHO# OCH;

0y — HampskeHye B [-M CTIepXXHE NPOIONBHOM
apMaTypsl.

BbicoTa CXaTOH 30HBI X M HANPKEHUS Oy ONpele-
JIAIOTCA W3 COBMECTHOTO pelueHMs ypasHenuid (154)
u (155) c 3amenoi nepen, N 3naka ,,MHHYC” 3HaKOM
»IUTI0C™.

IIpn xocOM BHENEHTPEHHOM pACTAXEHMH [JIA OIIpe-
HeNICHHA MONOXKEHHS TPaHMOb! CXKAaTod 30HBI Kpome
ucnonv3oBamua dopmyn (154) u (155) tpebyerca
cobmopenne NONONHUTENLHOTO YCHOBHA, YTOOB! TOYKH
NPUWIOXKEHHA BHEIUHeHl IMPOJONBHOH CHIIBI, PABHO-
OeCTByIOIIEH >KMMAaIOIMX yciHi B GeToHe M apma-
Type H pABHOOCHCTBYIOWIEH YCHIMA B pacTAHYTOH
apMaType JIeXKa/IM Ha OfHOM NpAMOi (cM. vepr. 45).

PACYET CEUYEHMH,
HAKJIOHHBIX K NPONONBHOM OCH 3JIEMEHTA

3.81. Pacuer HaKIOHHBIX CEYCHUN BHEUEHTPEHHO
PacTAHYTHIX I€eMEHTOB Ha [eHCTBHE MOIEpPEeUHOH CHIIBI
NpOM3BOAMTCA KaK s M3rubaeMbix 3IeMeHTOB
cormacro mi. 3.28—-3.41. Tlpu sroM 3HaueHme M, B
n. 3.31 onpegensercs no Gopmyse

My = ¢, (1+ o5 — 0 )Ry bHG . (167)

0,2 — N

, HO He Gonee 0,8;
Ry, bhy

e ¢, =

sHavenne Qp ,.,;, NPHHUMAETCH PaBHBIM ¢p. (1 +

+ ¢r — ¢, )R, bho . KpoMme TOTO, BO BCEX popMynax
:{ 29, 3 40 u 3.41 xosddunment v,, 3aMeHserca
Ha ‘pb4 (1 ‘pn)

Pacyer HakJIOHHBIX CEYEHWH BHELEHTPEHHO pacTH-
HYTbIX 31IeMeHTOR Ha [efCTBHe U3rubarollero MOMeHTa
HNpOM3BOIMTCA Kax I M3rubGaeMbIX 3JIEMEHTOB
cornacio nm. 3.42-3.4S. Ilpu stoM BbBiCOTa CXKaTOH
30HBI B HAKJIOHHOM CEYEHHH OIpeNeNAeIcsa C YyyeToM
pactarusaromeii cunst N mo ¢opmyne (160) wunu
cornacHo m. 3.80.

B cnyuae Bemonsenus ycmopua ¢ < ho — a’ pac-
YeTHBIH MOMEHT 3 HAKJIOHHOM CeUeHHM HOIYCKaeT s
ONpenNIATh KAK MOMEHT BCeX BHEMIHMX CHI, pacmosio-
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KEHHbIX 10 OOHY CTOPOHY OT PpaCCMaIpHBaeMOro
HAIIOHHOTO CeYCHNS, OTHOCHTENIBHO OCH, npoxousuIeit
uepes LEHTp TAXECTH apMaTyphl S'.

MMPUMEPBI PACYETA

Hpumep 42. lano: pacTAHyTaA BeTBb JIBYXBETBe-
BOH KOJIOHHBI C TNOMIEPEYHBIM CEYEHMEM pa3Mepami
b = 500 MM, & = 200 MM; a = @' = 40 Mm; TIpogONL-
Hasi apMmatypa Knacca A- III R, = R, = 365 Mlla);
TIOIIAb e CeYeHUst A = 982 mv? (2 @ 25),
GETOH TsDKENbIH Kjiacca B25 (R p = 16 Mllanpn v,, =
= 1,1); npogonpHas pacTarkpanumas cwia V = 44 xH;
MAaKCHManbHbIA H3ruGatoumi MoMedT M = 43 kH - m.

Tpedyerca npoBepuTs TPOYHOCTb HOPMAIILHOFO
CeueHul.

PacuerT. hy =200 —40 = 160 mm;

M 43-10°
eo = —— = 219 _ 977y
° N 44-10°
e = e+ -;'- —a' =077+ 20 _40=1037mm;
e = ey — % +a=977- 200 +40 = 917 Mmm.

IockonsKy apmatypa CHMMETPHYHAS, IPOYHOCTH
IpoBepuM u3 ycnosus (157) :
R, A (hy —a") = 365 -982(160 — 40) =
= 40,1-10°H -Mm < Ne' =
= 44-10° - 1037 = 45,6 - 10° H - mm,
T. €. yoioBHe (157) me , YAOBETBOpAETCH. Tax xax
= 1037 MM > kg — @' = 120 MM, a BBICOTa CKATOR

30HEI X, onpeneneHHas no dopmyne (160) Ge3 yuera
CKATOH apMaTypsi:

RA ~N 365-982—44-10°
x = = =
Rpb 16 - 500
= 40mm < 24" = 2-40 = 80 mm,

COIJIaCHO IpuMevanuio K I 3.78 mpoBepum NPOYHOCTH
u3 ycnosua (159), mpuanmaa x = 40 MM A = 0

Ry bx(hy ~0,5x) = 16 - 500 - 40(160 — 0,5 - 40) =
=40,6-10° H-Mm > Ne = 44.10° .917 =
= 40,4 10° H - mm,

T. €. NPOYHOCTh HOPMATBLHOTO CeueHHs oDecreyena.

Ipumep 43. lano: npaMoyroyisHoe ceucHue pasme-
pamu b = 1000 mm, & = 200mM; 2 = 2’ = 35 mm;
Betor Tmkenbit wiacca BlS (R, = 7,7Mlla npu
T, = 09); mnpopompHas apmarypa knacca A-Il
(Ry = Ry, = 365 MIla); miowanp ceueHMs apMaTypbl
8§’ A; = 1005 mm*; pacraruBamman cuna N =
= 160 xH; narubaroumit Moment M = 116 xH - M.

Tpebyerca onpefenurs IUTOWIAAb CEUEHHA apma-
TYpHI S.

Pacuert hy = 20035 = 165 mmMm;

M _ 116-10°
N 160 - 10°
200

e=eo—~zi+a=725—— +35 = 660 mm;



¢ = e0+;——a'*—* 725+%—35 = 790 mm.

Tak kak e’ = 790mMM > hy — a’' = 165 — 35 =
= 130 MM, onpeseMM HeoGXOMMMYIO IUTOLIANb Ceye-
HUsl PaCTAHYTOH apMaTyphl cornacHo 1. 3.796.

Bbraucnum 3HaueHHe

Ne - RSL.A;(ho - a')
Ry bhg
160 -10° - 660 — 365 - 1005 (165 —35) _

= = 0,276.
7,7 - 1000 - 1652

Tak kak 0 < a,, < ap = 0,44 (c™. 126 18),
3HaueHne A ompenenum no Gpopmyne (163) . Ins sroro
no 1a6n. 20 npu «,, = 0,276 Haxomum § = 0,33.

_ EbhoRb+N+ » Ree
s - § -
RS RS
) ) . 10°
0,33 -1000-165 - 7,7 +160 - 10° oo _
365
= 2592 mm2.

Ipurumaem 4, = 3079 mm? (5 D 28).

Ipumep 44. /lano: NpAMOYTONBHOE CeYeHMe pasMe-
pamu b = 1000 MM, & = 200 mM; a = a' = 40 mm;
Geron TAxenmit wimacca B1S (R, = 7,7MIla npu
Yp, = 0,9); npomonsHas apmatypa kiacca A-III
(Ry; = R, = 365MIla); pacraruBawoias cuwia N =
= 532 xH; usrubatoumit MoMeHT M = 74 xH - M.

Tpebyerca onpemenuib IUIOIIANb CEUEHHA CHMMET-
PUUHOI NPOJOIbHOH apMaTypBbl.

PacueT hy =h—a= 200—-40 = 160 mm;

e = eo——g—+a= 139 — 23-0 +40 = 79 Mm;

e' = e +—Z——a'= 139+—2% —40 = 199 mMm.

MockonbKy apMaTypa CHMMeETpHYHasdA, IUIOWIAdb Ce-
YeHHHA apMaTypbl onpedenum no ¢popmyine (161):
A = 4" = Ne' 532-10%°-199 _
s = Ag= N -
Ry(ho —a') 365 (160 — 40)

= 2417 mm2.

Tak xak €' = 199 MM > hy — &' = 120 MM, co-
IJaCHO MpUMeYaHuio K 1. 3.79 3HayeHHe A; MOXHO
CHH3HTb.

Onpenennm 3HaveHne £ Ge3 yuera CkaToil apMaTyphl.
Jnst 3TOTO BBIYKCITHM 3HaueHHE Oy, ©

Ne 532-10% -79

a, = = = 0,213.
™ Rybh} 7,7 - 1000 - 160°
W3 1a6m1. 20 npr «,,, = 0,213 Haxomum £ = 0,24 u
_ 2¢' _ 2-40
¢ = 088. Takkak ¢ = 0,24< — = = 0,5,
ho 160
OmpeyienuM 3HayeHue A 1o ¢opmyne (165):
, N(e+ ¢h
As=As=____—-—-(e§0)=
Rs§h0

532-10° (79 + 0,88 - 160)
365 -0,88 - 160

Mpuumaem A, = A= 2281 mm*> (6 @ 22).

Ilpumep 45. Zlano: pacTAHyTas BeTBb [BYXBETBE-
BOH KOJNIOHHBI ¢ ceueHWeM pasmepamu b = 500 mwm,
h = 200MM; @ = a’ = 40 MM; GeTOH TAXeNbIil Kyacca
B25 (R, = 1,15Mlla npu v;, = 1,1); xomyTsl,
PacHONIOXKeHHbIE N0 TFpaHAM BeTIBH, M3 apMaTyphbl
knacca Al (R, = 285 MIla); npoponbHasa pac-
TArdBaOmWan cwia N = 44 kH; nonepeunas cuwia
QO = 143 xH; paccrosHHe Mexay nepeMbIYKAMH
OBYXBETBeBOH KOJIOHHBI [ = 600 MM.

Tpebyerca onpenenuTh AXAMETP U LIAr XOMYTOB.

Pacuer hy=h-a=200-40= 160 mm. Pac-
YeT IPOU3BOIMM coIvacHO M. 3.33a ¢ y4eToM peKoMeH-
naumit . 3.81.

3Hauenne Mj onpegemuM mno d¢opmyne (167),
NpHHAB ¢p, = 2 (M. Tabm.21), ¢y = 0m ¢, =

= 02— —02 %000 _5096< 08:
My = ¢y, (1 —¢,)Rp,bhE =
=2(1-0,096)1,15-500 - 160* = 26,6 - 10° H-Mm.

Ilockonbky B mpepenax MexAy NepeMbIMKAMHU
noTepeyHasA Cwia [OCTOAHHA, IIHHY NPOEKIMH HaKIIOH-
HOTO CeYeHHs NpHUHMMaeM MaKCHMaJIbHO BO3MOXHOH,
T. €.

= 2275 MM?.

2
‘pb3 0,6

= 533 mm< ! = 600 Mm.

— — Y2
C= Cpgx = —==Hho

Torna
M, . 10°
0, = b _ 26,6 - 10 —
¢ 533
=499-10°H = Q) ,in

Tak xak 2hy = 2 -160= 320MM< ¢ = 533 MM,
NpUHAMaeM Co = 2ho = 320 Mm.
OnpenenuM ko3 uLmeHT % :

* = O-Qp _ 143-499 _ 1,866.
Qp 499
c 533
= 2 =1,667 = 1,866 <
Hockonbky e 320 1,667< x =1
£ =38 3,33, HHTEHCHBHOCTh XOMYTOB
ho 160

onpenenum no popmymne (63) :

-0)? 143 —499)2
Qg = (@-2)° _ ( 2 325,9 kH/m.
M, 26,6

MaxcumanbsHo nOl'chmeIﬁ hiar XxoMyToB, COIJIaCHO
. 3.30, paBeH:

Ypa (1 — 9y )Rbtbhg
Smaex = 0 =
1,5(1 —0,096) 1,15 - 500 - 160*

143 .10°

= 139,6 MmMm.
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Kpome TOro, ar XoMyToB, COrmacHo i. 5.58, ue
AOJDKeH npeBbiuath 2k = 2 - 200 = 400 mMm.

Tlpusymaem mar xoMyToB § = 100 MM < 8,0,
Toraa

5 325,9-100
Ag, = Iow? = 112,4 mm?.
Rew 290

IIpunumaeM pBa xoMyTa nMaMerpom no 10 MM

(4, = 157 mm?).

Jnementsi, paboraioLpe Ha KpyueHHe ¢ H3TUGOM
(pacuer npoCTPaHCTBEHHBIX CedeHHI)

SJIEMEHTBI IIPAMOYI OJIbHOI'O CEYEHHA

3.82(3.37).llpu pacuere MeMEHTOB Ha KpyveHHe
¢ U3ruboM HOIDKHO COOMIOIATLCA YCIIOBHE

T < 0,1R,b%h, (168)

tie b, A — COOTBEICTBEHHO MeHBUMMH M GOMNBIIM
pasMepbl rpaHei JeMeHTa.

Mpu s1oMm 3Hauenme R, nns GeToHa Kiacca Bblilie
B30 npurumMaerca kak juia GeroHa kiacca B30.

3.83. llpocTpaHcTBeHHbIE CCUEHHA PACCUHTHIBANOTCA
Ha COBMECTHOE HAefCTBHE KpYTALMX M H3rHGAomMX
MOMEHTOB, pacnojiaras CXaTyio 30HY Yy rpaHH aje-
MEHT2, NepHeHIMKYIIAPHONA MIOCKOCTH ACHCTBHS H3TH-
Garowero Momenta (1-1 cxeMma, uepr. 52).

Kpome toro, npoctpaHCTBeHHbIE CEUEHHA PACCUHTDI-
BAIOICA Ha COBMECTHOe NEHCTBHE KPYTAIMX MOMEHTOB
M TIOTIepeMHBIX CWJI, pacrmojiaras CXaTyio 30Hy y rpaHM
37IEMEHTA, NAparUICNbHOA IUIOCKOCTH MEeACTBUS H3rH-
Garowrero MoMeHTa (2- cXeMma, uepT. 53).

&

: N RswAswt
£y s

Yepr. 52. Cxema ycwmit B NPOCTPIHCTBERROM CeYeHHH
1-i cxeMsl

52,5,

l Rsw Aswe

RshAsz/ |

%

-

}

!
1T,

I <
3 "—"'*"“"‘_'L -
Ca *a

Hepr.53. Cxema ycunMit B NPOCTPAHCTBEHHOM CeveHHM
21 cXembl

A
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3.84. PacueT NpOCTPAHCTBEHHOro ceyeHusa no 1-i
CXeMe NPOH3BOIMTCA H3 yCHOBHA

b b

T+M—c-l-—<(RSA“ + gy, €181) X

2
X (hg ~05x,), (169)
Mpu 3TOM 3Havenne RA  npunmmaercd He Gomee
2qg,,b + M , a 3HaueHHe gy, — He Gonee
ho hnd 0,51’1
-1—’5—(&,4,1 M )
b ho —O,le

B ycnosuu (169) :
¢y ~ WIMHA TpPOeKUHMM Ha MpPOHONBHYI0 OCh
JneMeHTa JTHHUM, OTPaHHUMBAIOUIEH CXka-
TYI0 30HY NPOCTPRHCTBEHHOTO CEYEeHHA;
HeBbIrOJHelee 3HaveHne ¢; B OOieM
Cllydae oOnpefenfAercs MOCAENOBATeNb-
HbIMH TpHONMKEHHAMH ¥ DPHHUMACTICH

He Gonee 2h + b u He Gonee b _82—’
1

TP ITOM NPOCTPAHCTBEHHOE CeueHue He
DOIDKHO BBIXOIMTH 33 Mpelesibl IeMeHTa
H ero y4acTKa ¢ OTHO3HaYHbIMHK H HeHY1e-
BbIMH 3HaueHUAMK T

A, — TWIOWanp CeueHHA BCeX IPOJONBHbBIX
CTep)KHEH, pacrioNoXeHHbIX Y pacIAHY-
TO# OT H3rKba rpany WM pHHOH b;

Qew, — YCHIME B TNONEPEUHBIX CTEPXHAX, pac-
TIONIOXEHHBIX Y PpacTAHYTOH oT m3ruba
TPaHH WMPHHOH b Ha efMHHUY UMHBI
3NMeMeHTa, paBHOe! 4

— st Asw 1

Gowy = 5 (170)

e Ag,, — WIOWAAb CeYeHHA OJHOIO NONEPEvHOrd

CTEPXKHA,
$; — paccTosiHHe MeXny MONepeuHbIMY CTepXK-
HAMH;
§, = —2 (171)
! 2m+b

Mowments! kpyraumit Ty usrybatonmit M npuHuMa-
KTCA B NOINEPEYHOM CEUYCHHH, MPOXOAALUEM Yepe3 cepe-
JMHY TIPOCTPaNHCIBEHHOTO CeueHnsn (Nepr. 54, a).

Beicota cxaroii 3oHBI X; onpegenfderca no ¢op-
Mmyre

’
x, = __—..__R‘A" RycAsy , 172)
Ryb
e  Ag, — INOUIANh CeYeHHA BCEX CKATBIX CTePX-
Heil, pacHONIOXEHHbIX y TpaHH UIHpH-
HO# b.

Ecm x, < 2d', B ycnobun (169) mpunmmaercs
x; = 2a'. Ecma x, > Egho (rme £ — oM. 1. 3.14),
pomkHa ObiTe MpoBepeHa NPOYHOCTH HOPMAIBHOTO
CEUeHMA cornacHo 1. 3.18.

YcnoBue (169) TakXe HOMKHO BHINOJIHATBCA, ECTH
B KavecTse 3HaueHmit A, ¥ Ag,, | TPHHUMATH MTOUIAIM
CEUCHUA NMPONONIBHON M NoNepeYHOH apMaTyphl, pacno-
NOXEHHO# B cxatoif oT H3ruba 30He; B 3TOM Chyuae
3HaveHHe M NoncTaBNAeTCA CO 3HAKOM ,,MHHYC” .



II pu M euaHu e. Orpanudene, BBOAMMOE Ha 3HaueHHe
RgAg, mpm wucnonnopaHmu ycnoBus (169), nomyckaerca
YUMTRIBATH H NipH HCnoNs3oBaHul Gopmynsl (172), 9To MoxeT
NPHBECTH K HEKOTOpPOMY YBEJIHUCHHIO pacyeTHOH HecCylueil
cnoco6HocTH.

lI) ‘C'F\ Cawcamas
| /.

\ 2y
P/
=< \_ — N

T 9nwpar
N | o ”—H

M Snropa M

Ce/2 | C2/2
. : anwpa T
o T
: anwpa @
eff | [1[{TTTD

Yepr. 54. OnpeaeneHue H3rnGaowero k¥ KpyTAiero MOMEHTOB
DOTEpedHOii  CHbI, AEHCTBYIOUIMX B MPOCTPAHCTBEHHOM
ceyeHHH

a — 14 cxemel; 6 — 2-it CXeMBL

3.85. [IpousocTs Mo mpoHONbHOH apmarype, pacno-
TIO>KeHHOIt y pacTAHyTO# oT y3ruba rpakn (1-s cxema),
peKoMeHyeTCs IPOBePATH:

a) mwis Hepa3pe3HbIX GanoK M KOHCONei, pacnosaras
HPOCTPaHCTBEHHOE CeYeHHEe y ONOPpbI, a TaKKe A
MoBbIX INIEMEHTOB, HarpyXeHHbIX COCPeROTOYEHHBIMH
CWJIAMH U KPYTAIMMH MOMEHTaMH, Pacliofaras npocT-
PaHCTBEHHbIC CeYeHHs y MeCT NPHIOXKEHHA 3THX CHN M
MOMEHTOB CO CTOPOHBI yuacTKa ¢ OONBLIMMH KpyTd-
IIMMH MOMEHTaMH (YepT. 55), — U3 YCIIOBHA

Redg (ho —05x,) = M, . +
(T—O)S Qb)2

+ ) a73)
48, qgy, b (ho —05x,)

rme M, ,, — HauGonbLiMii H3THGAIOWMHA MOMEHT B
Hauajie IPOCTPAHCTBEHHOTO CEUCHHA,;
T,Q — COOTBEICTBEHHO KpYTAILMi MOMEHT H
nonepeyHaA CHJIa B CeYeHHH C Han6orib-
LIMM M3THGAIOLMM MOMEHTOM.
Mpu stom g, b(ho — 0,5x,) NpuHUMaeTCa He

Gonee

& e
\ Y
\ 1 )r \ 2 Zr +
\ A

~ M, N Me InrpaM

“

k

r

h ] Tqu T dmgpa T
}(‘.?‘ 02{ nkapa Q

Yept. 55. PacnonoxeHHe pacYeTHBIX NMPOCTPAHCTBEHHBIX Cede-
Huit 1-fi cxembl B Ganke, Harpy»eHHOH COCPEAOTOYEHHBIMM
CHIAMY

1, 2 — pacyeTHEIe IpOCTpaHCTBeHHbIE Cevenus; M,, T, , Q, —
pacyeTHbIe YCHIMS Ofisi NpOCTpaHCTBeHHoro cevewus I; M,,
T,, Q, — T0 e, INA NPOCTPAHCTBEHHOTO CEUEHUA 2

6) miA 3MeMeHTOB, HAarpyXeHHbIX TONBKO PaBHO-
MEPHO paclipefie)IeHHON Harpy3Koil ¢, eclin B IIponeT-
HOM CeYeHMH C HauGOJBLIMM H3THGAIOIMM MOMEHTOM

M, ,x uMeeT MecTo KpyTaumi momeHr To, — H3
YCIIOBHA
ReAg, (ho —05x,) = My, +
£
+ > (179
481qswlb(ho —O,SXI) - 2t2/q

rae ¢t — paBHOMEpHO paclpeleneHHbIH KpyTA-

? LM MOMEHT Ha eqMHHIY JIMHBI 3J1e-

MeHTa.
IIpoYHOCTh MO MPOMONIBHOH apMaType, PaclioIoXKeH-
HOHM y OKaTol OT H3ruGa rpaHH, peKOMEHAyeTCa Mpo-
BepATh OiA CcBOGoOHO omeprvix OaIOK M3 YCIOBUS
(173), npunuman ycunua T u Q B ONOPHOM CEYCHHH
npu M, .. = 0.
Ecnu Ha paccMaTpuBaeMbIX Y4aCTKaX BBINOJHAECTCA
ycnoBue

T< 050b, 17s)

NPOHONbHYI0 apMaTypy MOXHO NpPOBEPHTb TOJILKO M3
YCIOBHA WCTOro H3rKba (cM. . 3.15).

IIpouHOCTL NO MOMepeYHOH apMarype, pacHOJIOXeH-
Hoi y mioGoit TpaHW umMpHHOH b, pexomeHOyeTcs
NpOBEPATH U3 YCIOBHS

T
dsw, b (ho —05%,) 2 ——/——. 176
2vas, 10
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Mpuwmeuanu e [lonoGpannyo us ycnosus (173)
MPOJIONBHYI0 apMaTypy MOXHO HECKONBKO YMEHBUINTh, €CIH
HeBHII'OfHelllice MPOCTPAHCTBEHHOE ceueHHe UTHHOA npoeKuuH
¢, , paBHofi:

R (hy —0,5x,) - M
e = 2b sAsy max . am
T-050b

BBIXOJMT 32 MpefeNbl [UINHBIL 3IeMEHTA HIIH €0 Y4acTKa ¢ O[HO-
3HAYHBIMH H HeHYJIeBBIMH 3HaueHHsMH T. B 31oM citydae pac-
YeT NPOM3BOMMTCA OGIMM MeTOOM corpacHo n. 3.84 npm
COOTBETCTBEHHO YMEHBIUCHHOH MIHHE NPOEKIMH C| .

3.86. PacueT npOCTPaHCTBEHHOTO Ce4YeHHA Mo 2
cxeme (cM. YepT. 53) MPOU3BOTHUTCA H3 yCIIOBHA

h
T +0,5Qb Q(RSAS2 —C—+ qSW2 Ca 82) X
2

X (b — 2a3), (178)

npy 3TOM 3HaueHme R A, OpAHUMaeTCA He Oonee

24y, , h, a 36aucHKE (g, , — He Gonee LS5RAs .

B ycnosuu (178) :

A, — IUIOLIaab CEeYESHHA BCeX PACTAHYTHIX MPOOOIIb-
HBIX CTepXKHel, paclojIOXXeHHBIX Y TpaHH
LIMPHHOK A, NapaUIeNbHON  IUIOCKOCTH
u3ruba;

¢, — WIMHa TNPOeKUMH Ha INPOHONBHYH OCh 3ie-
MeHTa JIHHUHM, OrpaHHYMBAIOLIEH CKaTYIo
30Hy  IPOCTPAaHCTBEHHOTO  CEYEeHMA; He-
BbITOIHeilllee 3HaYeHHe ¢, ONpedenAercA

§$2

1o popmyne
RA.(b-2
¢, = 2h __Lﬁ_(.__aﬂ (179)
T+050b
U NpHHHMaeTcs He Gonee A —51— H He Bojee
2

2b + h, npu 3TOM-NIPOCTPAHCTBEHHOE CEUEHHE
He JOMKHO BLIXOOMTH 32 Ipefensl jieMeHTa
U €ro yyacTka ¢ OJHO3HAYHBIMH M HeHyJle-
BbIMH 3HaveHusamu T
R A
— SWTSW?2
qswz - T (180)
$2

rne  Ag,,, — WIOWAaAb CeYeHHs ONHOro
MOMEPeYHOTO CTEPXHS, pac-
NOJIOXEHHOTO Yy  rpaHu
mwmpuHOU b
S, — paccTosiiie Mexiy nomne-
PEUHbIMH CTEpXKHAMM, pac-
HONMOXEHHBIMH Y  CpaHU
IUMPUHOH £
= ——-ﬁ——; (181)
2b+ h
@, — paccTOsiHMe OT TpaHM UMpHHOH h A0 ocu
MPONONBHBIX CTEPHKHEH, PacNOIOKEHHbIX Y
3TOH rpaHu.

Kpyraumii MoMenT T u nonepeuHas cuina ) NpHHH-
MalTCA B MOMEpeuHOM  CevYeHMH, MpOoXoAAlleM
yepe3 cepellMHY HPOCTPAHCTBEHHOTO CeUeHHs (CM.
yept. 54, 6) .

B cnyvae, xoraa ynosnerBopserca ycinosue (175),
pacyeT NPOCTPAHCTBEHHOTO CeveHMA MO 2-i cxeme He
npousBoAuTCA. BMecTo Hero MpOM3BOMMICA pacueT
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HAaKIOHHBIX CedyeHHH cormacHo mm.3.31-3.38 Gea
y4eTa OTOTHYTHIX CTepxHe#. [Ipu srom B cOOTBeT-
cTByiommx ¢opMynax K nomepeudoil cuie ¢ nobas-

NAETCA BENMUMHA (roe T — xpyTAmMiA MOMEHT

B TOM e MOIEPEYHOM CedeHHH, uro M (J), a BEAWYHHA

e
- q
q1 YMHOXAeTcA Ha KO3 pHUMEHT 1+ 3 5 (rnee, —

3KCUEHTPHCUTET IHOMNepeYHO! paBHOMEpPHO pacmpene-
JIEHHOW HArpy3KHM ¢, BbI3bIBAIOILHH KpYYEHHE 3ie-
meHta). B cnywae, ecniu T < 0,25Qb, npu pacuere
HAKJIOHHBIX CEYEHMHM MOXHO YUHTHIBaThb HaJHuHe
OTOTHYTBIX CTEPKHEH.

3.87. HeoGxomumyto U3 pacyeTa MPOCTPAHCTBEHHOTO

CeueHHs 1o 2-f cXeMe HHTEHCHBHOCTb XOMYTOB — 22
$2
HOMYCKaeTCsA ONpeaeNiATh Mo GopMyaM:
+ b
IpH Yy = T+050 <1
RyAy, (b — 2a3) /28,
A R A
__SZV__Z_ = 0’5 s S2___ wt; (182)
AP swh
npu 1,752 ¢, > 1
ASW2 RSASZ 2
= 0,5 —= ,
5, Rk vr (183)

rne T, § — makcuManbHbie 3HaYCHUA COOTBETICT-

BEHHO KPYTALIEr0 MOMEHTa M HOoNepey-

HOH CHJIBI Ha pacCMaTpUBaeMOM yYacTKe.

lpu ¢, > 1,75 cnefyeT yBenmuuMTb IUIOLAAb ceve-

HUA apMaTypbl A, WIK pa3mep CeveHus b Tak, YToObl
GbUTO BBINONIHEHO yCrIOBHE ¢, < 1,75.

Ecnu nonepevynas Harpyska NpwioxeHa B Hpejenax
BBICOTbI CEYCHHA U [CHCTBYET B CTOPOHY pacIsiHyTO#
30HbI, HHTEHCHBHOCTb BEPTHKAIbHBIX XOMYTOB [O/KHA
GbITb yBeJIMYEHA 1O CPaBHEHHIO C BbIYHCIICHHOH TIO
dopmynam (182) u (183) B COOTBETCTBHM C PacCYETOM
Ha OTpbIB COIJIacHO N. 3.97.

JJIEMEHTH TABPOBOI' O, IBYTABPOBOI'O
H IPYTHX CEYEHHH,
HMERIWHX BXOOAIHE YTJIbl

3.88. [lonepeyroe ceueHue 3neMeHTa cledyer pas-
f6uBaTh Ha pAn NPAMOYrOJLHHKOB (uepT. 56), mpu
3TOM, €CJIM BBICOTa CBECOB IIOJIOK W/IM LIMpHHA pebpa
niepeMeHHbI, IPUHIMAKTCA UX cpeftHHE 3HaueHUA.

bk b< by

< - ||

Yepr. 56. PasneneHHe Ha NPAMOYFOJbHHKH cevdelHil, HMelo-
WHX BXOAALME YTbl, PH pacyeTe HA KpyueHue ¢ HIrHGom



Pa3mepbl NOMEPEYHOro CEYECHMs NONDKHBI yIOBIET-
BOPATH YCIIOBHIO

T < 0,1R, =b} h;, (184)

roe h; b; — cooTBETCTBEHHO GONBIMA M MeHbILHIA
pa3Mephl KaKAOTO H3 COCTABIIAIOLIMX
CeueHHe MPAMOYTOJILHHKOB.

Kpome Toro, Heobxopgumo cobmiogath TpeGoBaHHe
m 3.30.

Ecim B mpelenax BbICOTbI CEYEHHS HMEIOTCA MOJIKH
(BBICTYTIBI) , HIDKHHE MJIM BepxHHe rpaHH KOTOpbIX He
SIBNAIOTCA NPONOIDKEHHEM COOTBETCIBYIOIMX TIpaHeH
3IEMEHTa, pacyeT NMPOCTPAHCTBCHHbIX CEUCHHH BeleTcA
6e3 yyera 3THX MOJIOK KaK IS JIeMEHTa NIPAMOYIOJb-
HOTO ceyeHus cornacHo mm. 3.83—3.87.

3.89. Pacuer NpOCTpaHCTBEHHOTO CEYCHHA Ha COB-
MeCTHOe OeHCIBMe XpyTAmero u u3rubaiowero Mo-
MeHTOB (1-1 cxeMa, 4epT. 57) NPOM3BOOMICA H3 YCIIO-
BHA

!

by by
T+M C—l gRSASI Tl (ho —O,SXI) +

+ qgw,bf(how —O’le)’ (185)
NpH 3ToM 3HayeHHe R A, mnpuHuMaercs He Gonee
M
295, bp + —mm88 .
1T ke —0,5x,

B ycioBuu (185) :

b}, bf — IUMpHHA COOTBETCTBEHHO CXKATOH IpaHH
H DpACIAHYTOH TIpaHH, HOPMAIbHOH K
IVTOCKOCTH M3ruba;

¢y — IJIMHAa MNpOeKIUMH Ha IPOIOJIbHYI0 OCh
3leMeHTa JIMHHHM, OI paHMUMBAOILEH CxkKa-
TYI0 30HY NPOCTPAaHCTBEHHOTO CeueHMs,
3HaueHWe ¢; INPHHUMAETCA COOTBEICT-
BYIOIIMM 3HAYCHHIO YIJIa HaKJIOHa mpocT-
PaHCTBEHHOH TPEHMHBI K OCH IEMEHTa
45° Ha Bcex IpaHAX 37eMeEHTa H Ofipe-
nenserca (Ge3 yuera x;) mo ¢popmyrne

cy <= 2h"'b+bf+(bf— b) +

MpH 3TOM JIMHA C; He JOJDKHA BHIXOIUTH
3a Mpenenbl 37IEMEHTAa U €ro YyacTka C
OIHOZHAYHBIMH ¥ HEHYNEeBBIMHM 3Haue-
Huavu T;

Ag, — WIOm@Anb CeYeHMs BCeX IIPOONBHBIX
CIep)KHEH, PacroNIOKEHHBIX B pacTAHY-
TOM OT H3ruba 30He;

X; — BBICOTa CXaTOf 30HBI, ompeleseMasn
KaK Ui INOCKOIC NOMNepeYHoro ceveHus
u3ru6aemoro nemeHTa (cM. 1. 3.20) ;

q - RowAsw, .
swi 5 > (186)
Agy . $1 — IUIOWANp MONEPEYHBIX CTEpXKHEi, pacro-

JIOXKEHHbIX B ONHO#H IUIOCKOCTH B pacTA-
HyTOK oT u3ruba 30He, W luar 3THX
CTepXHeH;

hgw — DPacCTOsHHE OT CXKATOH TpaHH O paBHO-
OCHCTBYOIiEH YCHIMA B MNONepeyHbIX
CTepXKHAX pacTAHYTOH 30HBI.

Mowmentsl Kpyrawmil T 1 u3ru6atoumii M B ycIoBHH
(185) npuHUMATCA B NONEPEYHOM CEYCHMM, IIPOXO-
AALIEM Yepe3 CepeHHy NPOCTPAHCTBEHHOTO CEYEHHA,

B cnyuae M3MEHeHMA lLara IONEPEUHbIX CTepKHeH
§; B Npefenax ViMHbI €; YYHTHIBAETCA CpeIHWH Luar
Ha yYacTKe UIHHOK bf, PacloIokKEeHHOM CHMMETPHYHO
OTHOCHTEJIPHO IIONEPeYHOTO CEYEeHHs, IPOXOMAIIErO
yepe3 cepelMHy MPOCTPAHCTBEHHOrO CEUeHH .

KpoMe TOro, cnemyer NpOBepHTh HPOYHOCTH HOP-
MAJIBHOTO CeYeHHs cornacHo 1. 3.20.

II puMeuaHu e OrpannyeHue, BBOTHMOC Ha 3HaucHHE
RAg, TpH HMCIONE3OBAHMHM YCIOBUA (185), npomyckaercs
YYMTBIBATh K IIPH BBIMHCIICHHH BBLICOTHI CXKaTol 3OHEI Xx,, 4TO
TpHBeAEeT K HEKOTOpDOMY YBC/IHYCHHIO pac¥eTHOH Hecywuel
crnocobHOCTH.

3.90. Pacuer DpOCTPaHCTBEHHOTO Ce4eHHA Ha COB-
MECTHOE [IeHCTBHE KpPYTAIEro MOMEHTa H MOMepeuHoi
cunnl (2-51 cxeMa, 9epT. 58) NMPOM3BOIAUTCS U3 YCIOBHA

T+0,50b; pin < ReAg, CL (bo —0,5x;) +
2

+(by - b) = 2h + 2bpt by - 2b, + gy, h(Bow —0,5X2), (187)
! /4/
, Asy , 51
b __~] b=by o7
a !
x|
T g opes W,
A: 3
-
| =
Yepr. 57. Cxembi pacnookKeHHA Cxka- b o
TOl 30HBI B POCTPAHCTBEHHOM CEYCHHH 3 o ®
1-i cxeMbl kene306eTOHHOTO eMeHTa ‘g <
ABYTaBpPOBOFO H TaBPOBOIO CeveHHid, - 4
paGotaloumiero Ha Kpyvyenue ¢ H3ruGom L # é 4
C — UeHTp TSAXKeCTH MpONONBHON pacTA- A
HyTolt apMaTyphl Swi [
’ V. \
C P A’ o1 ﬂ5w1
\ l

As1
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Yepr. 58. CXeMBI PACHOIOKEHHA CXKATOH 30HbI B MPOCTPAHCTBEHHOM CeveHMH 2+ CXeMuI Xefe306eTOHHOIO INEMENTa iRy TaBpoBOro,
TaBpoporo u I'-o6pa3soro cevennil, paGoralouero Ha Kpyietue ¢ Harubom

C — UeHTp TSXKeCTH NPOJONEHOM pacTAHYTOM apMaTyphl

npH 3TOM 3HaueHme R A, npuHuMaerca He Gonee
24, 5.

B ycnoun (187) :

bf min — MeHbIIAA IMMPHHA TOJIKH IEMEHTa WITH

TipH OHOH MoJIKe MMpHHa pebpa;
— IUIOHIafb BCEX NMPONOJIBHBIX CTepXKHeH,
pPacioNoXKeHHbIX B PpacTAHYTOH 30He
NIpH NaHHOH cxeMe;
IMHa TpOeKIMH Ha MpPOHONbHYI0 OCh
JNleMeHTa JIMHUM, OTpaHHYUBAIOLIEH
CXXaTyl0 30HY NMPOCTPAHCTBEHHOTO Cceve-
HusA, oNpenensaeman 1o gopmyie

€2 = 2bf, mint h+ 2bov’

ASZ

C2

roe b,, — WHMpHHa CBeca TIONKH,
PacrnonoskeHHOro B pacTf-
HYTOH 30He, HpH 3TOM
IUINHA ¢, He [OIDKHA
BBIXOOMTb 33 IIpefessbl
37IeMeHTa MITH €T0 yYacTKa
¢ OOHO3HAYHBIMK U HEHY-
JleBpIMH 3HaueHuAMH T;
BBICOT2 CXKaTOll 30HbI, OlperendeMas
KakK jif IUIOCKOIo IONepeyHoro ceve-
HUA usrubaeMoro sneMeHTa IpH AaH-
HOH CXeMe pacro/ioKeHHA CXKaTo
30HbI, NPH 3TOM He YUMTBIBaeTCA
CKATHIA CBEC MOMKH, BHICTYMAIOWWK 33
TpaHb IOJIKH MeHblllell HIMPHHBI WIH
3a rpanb pebpa npu O HO# NONKe;
RSWASW2

UGy, = ———
$2

X2

(188)

— COOTBeTCTBEHHO  IUIOLIANb  CEeYeHUA
OOHOrO MONEPEYHOro CTEPXKHA, Pacmo-
JIOXXEHHOTO B pAacTAHYTOH 30HE MpH
JaHHOH cXeMe Ha BCIO BBICOTY K, H
€ro Luar;

paccToAHUA OT GOKOBOM CXKaTOW rpaHu
nonku (unu peGpa) LmpUHOH brmin
A0 pPaBHOMEHCTBYIOWEH YCHUIIMA COOT-

SWa S2

bo. bow
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BETCTBEHHO B MNPOMONbHBIX CTEPXHAX
miomaaple Ag, H B NONEPEYHbIX
CTepXHsAX IUIoWanbio A, ., .
Kpyranwmii MmomenT T u nonepeuHas cuna Q B yCito-
pur  (187) mpHHMMaTCs B TOMEpeYHOM CeueHHH,
NPOXOJAILEM Yepe3 cepeqMHy IPOCTPAHCTBEHHOIo ce-
4EHHA.
B cnyuae M3MeHeHHA LIara NOMepeYHbIX CcTepHeil
§; B MpefieNnax JYIHHBI €, YUATHIBACTCA CPe[HMil Llal Ha
yuacTKe [JIMHOX /i, PpacnonoXKeHHOM CHMMETPHYHO
OTHOCHTENIbHO MONEPeyYHOro CeYeHUs, MPOXOIAEro
Yepe3 Cepe/THHY NMPOCTPAHCTBEHHOrO CEUCHHUS.
Kpome T1oro, criepyeTr NpoBepHTh IPOYHOCTh HAKJIOH-
HOTO ceueHus cornacHo m. 3.31.

JJIEMEHTbB! KOJIBIIEBOIO CEYEHHA
C [IPONOJIBHOH APMATYPOH,
PABHOMEPHO PACIPELEJIEHHOH ITO OKPYXHOCTH

3.91. Pa3ameppl IOMEPEYHOrO0 KOJIBLEBOTO CEYEHHA
eMEHTa OJIXHB! YIOBIETBOPATH YCIOBHIO

T <0,08Rym(r3 —r}), (189)
TOe 7y, r; — COOTBETCTBEHHO BHYTpEeHHHH M Hapyx-
Hbli paguychl KOJBLIEBOIO CEeYeHHS.
Pacuer npocTpaHCTBeHHOro ceueHMsa (4eprT. 59)
NPOH3BOJMTCS U3 YCIIOBUA
b b
T+MT<Mu-—c-—+ qsrrsCB, (190)

b, ¢ — pmnMHA NpOeKUMH JIMHHM, OTPaHHYMBAIO-
el CXKaTylo 30HY, COOTBETCTBEHHO Ha
NoMepeYHoOe CceYyeHHe IIeMeHTa M Ha
ero NpodonbHyl0 ochb (CM. 4epT.59).
3Hauenne b NpHHUMAETCA PaBHBIM

rne

b =2V} —(rgcosmt )%, (191)
3HaueHMe C OMpENeNAETCA COITIACHO
n. 3.91;



Yepr. 59. IpocrpancreeH- 3
HOE cedcHme Kene3oGeToH-
HOTO 3NMEMEHTAa KOoJjblie-
BOIO NOREPEYHOTo ceve-
HHA, paGoralomero Ha Kpy-
YeHHe ¢ H3rubom

\
o

§.;p — OTHOCHTENbHAA ILTOLUANb CXKATOH 3OHBI
GeToHa, ompefensemaa Mo ¢opmyne
(137), wnu npu £, < 0,15 —no ¢op-
Mmyne (140) mpu N = O;

M, — npepenpHbiii U3rubaronmii MOMEHT IpH
YHCTOM H3rHbe, NPUHUMAEMbBIH PABHBIM
NpaBoi 4actW ycnoBui (138) wim
(139);

RSWASI‘

4y = ———  (192)

A,,s — COOTBETCTBEHHO  IUIOWIAdb  CeYeHHA
CTep>KHA CIMPAIbHON (KOJIbLIEBOH) apMa-

TYpbl M WMIal HaBUBKM CIHMpanu (war

sr

Kosen) ;
B — xo3dbduumeHT, onpepenseMplii no ¢op-
MyJe
b
B=1-
21rrs(l - Ecir)
sinmé,;
X | —— =2 4 cosmé ] 193
[ 1T(l _ Sc,-,) cir ( )
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Yepr. 60. I'padux ansa onpepeneHua Ko3pduuuenta g npu pac-
YeTe 3INEMEHTOB KOJLLUEBOTO MONEPENHOro CeeHHA Ha Kpyde-
HHe ¢ H3THGOM

fMnocrocrs dedcmbus
usaubarou 20
MOMOHMT

Momentsl kpyTaumit T u uaruGatoumit M B ycnoBuu
(190) npuHHMAIOTCA B NOMNEPEYHOM CEYEHUH, TIPOXOS-
IIEM Yepe3 CepelMHy NPOCTPAHCTBEHHOTO CEYECHHA.

Kpome Toro, momkHo 6bITh IPOBEPEHO YCIOBME
(190) kak npE YMCTOM KpYYeHHH C YMHOXeHHEM

47r.q

BenwuuHel M, Ha oTHowenMe ———L — | rpe
RSAS, tot

Ag 10; — IWIOWAMp CeYeHUs Beeil MPOMOMBHOH apMma-

TypBL.
3HaueHue ¢, B ycnoeuu (190) npunHuMaeTcA He
SR Ay gor (. M)
207, \ M,

3.92. Ycnoue (190) mpoBepsercs s NPOCTPaHCT-
BEHHBIX CeYeHHil, B KOTOPBIX [UTHHA MPOEKUMH ¢ He
BBIXOUMT 3a TpedeNbl YyYacTKa ¢ OAHO3IHAYHBIMH H
HCHYJICBBIMH 3HaYCHHUSIMH T u He npeBhilIacT C‘max =
=27mr, (1 — Ecir)'

JIJ1A 311eMeHTOB ¢ MOCTOAHHDIM CEUCHHEM IO [UINHE
peKOMEHAYETCA NPOBEPATL NPOCTPAHCTBCHHBIC CCUCHNA,
HaypHalonmecs OT HOPMaNbHOIO CCUeHUA C HanOons-
umM 3Havehuem T, a NIpH MOCTOAHHbIX 3HaYeHuAX T —
OT ceueHHA C HauGONMbUIMM 3Hauenmem M = M, ..
B nocnenHem cifyuae HeBbirOpHeillee 3HaueHHe ¢

PaBHO:

Bonee

Mu "Mmax
T - 0b/2

Il 3MeMeHTOB ¢ MepeMeHHBIM CeYeHHEM MO UTHHE
PeKOMEHAYeTCA MPOBEPATh HECKONBKO NPOCTPAHCTBEK-
HBIX CEYeHHi, paCIONOXEHHBIX B PasHBIX MeCTax No
IJIHHE, M TIPH 3HAYEHHAX C, PABHBIX:

M,-M
T

MpH 3TOM JIHHA NPOEKLUMH ¢ He MOIDKHA BBIXOIHTH
33 npegenbl MIHHBI IEMEHTA. Paamepm IIOHEepeYHoro
CeYeHHA NPHHHUMAIOTCHA COOTBETCTBYIOLUMMH CEPEOHHC
NpOCTPAaHCTBEHHOTO CEMEHHA.

c = 2b

c=2b

ITIPHMEPBI PACYETA

Npumep 46. [ano: purens mepexpbiTHs TOpUEBOM
PaMbl MHOTOITHHOTO NPOMBILIIEHHOTO 3[aHUsA, Harpy-
XEHHBIH PABHOMEPHO DaclpefeNeHHOH HArpy3KOR
q = 1544 kH/M u paBHOMepHO pacmpeneneHHbIMH
KpyTAILMMH MOMeHTaMH ¢ = 34,28 xH - m/M; nonepeu-
HOe CeYeHHe pHUrelA y olophl — MO 4eprT. 61, a; 3mopa
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KPYTAIMX MOMEHTOB OT BEPTHKAIbHBIX NOCTOAHHBIX
M UVIMTeNIbHBIX HArpy3oK — 1o 4eprT. 61, 6; 3miopsl
U3rubanMX MOMEHTOB H NONMEPEUHBIX CHI OT HEBhl-
rofHelillei A ONOPHOro ceuYeHuss KOMGHHAUMY
BePTHKAIbHBIX HArPY30K H BETPOBO# HArPpY3KH —
no uepr. 61, & 2; dmopa M3rHGALWIMX MOMEHTOB
OT HEBBHITOAHEHIeH I MpPOJIETHOTO CEeYeHHA KOMOH-
HalM¥ BePTHKAJIbHbIX HarpysoK — Mo 4epr. 61, o;
GeToH. TsxeNbId Kiacca B25; mpoponsHas u nomepey-
Hast apmarypa knacca A-Ill (R; = R, = 365 MIla;
Ry, = 290 Mila).

Tpebyerca mnomobGpath BepTHKaNbHblE M TOPH3OH-
TanbHbie MOMepeYyHbie CTEPXXKHNA H NMPOBEPUTb HPOYHOCTH
PHIelIs Ha COBMECTHOE JiefiCTBHe KpYUeH!A U H3ruGa.

P a ¢ 4 e 1. [lockonbKy ceueHHe MMeeT BXoOsllHe
yrisl, npoBepum ycnosue (184), pa3Oue ceycHue Ha
[aBa NpAMOYronbHMKa pa3mepamm 800x320 u 155x
x250 MM u npuaB Ry, = 13Mlla (1.e. mpn 7, =
=09):

0,1R, =b% h; = 0,1 -13(320% - 800 + 155% - 250) =
= 1143-10°H-MmM> T = 84xH - m,

1. e, yonosue (184) ymopneropsercs.

Pacuer NpOCTPaHCTBeHHBIX CEYEHHI TPOH3BOIHM
KaK [UIA OpAMOYIOJIbHOIO CeYeHHA pasMepamd b =
= 300mMm ¥ h = 800 MM, TaKk KaK HWXHAA rpaHb
purens ¥ BRICTYNAIOIIAA NONKA 006pa3yioT YIoil.

Tak xaxk mns omopHoro ceuenms 0,5Q0b = 0,5 X
X460 -03 =69xkH -Mm< T = 84 kH - M, cornacHo
nm. 3.85 ¥ 3.86, pacueT MPHOMOPHOTO yuacTKa mo I-#
¥ 2-i cxemMaM HeOGXOMMM.

HeoGxonumyto u3 pacuera no 2-# cxeMe HHIEHCHB-
HOCTb BepTHKaIbHBIX CTepXHel OllpedesisieM COITIacHO
n. 3.87.

a)

20 300 (20
2932 50 50 || 2932
8 S
155
o
(=)
L o]
o
| =4
| g
o
2020 L/ Ilc‘?-,
i a2t
oL N 2022
350
300

Tpenpaputensto BbraMcIuM Koddbdummentst 5, K

Yyt
h 800
6, = = = 0,571;

2b+ h 2300+ 800

o = T+0506 _

! RsAsz (b -2a,)V28,
4-10°+0,5- . 103 .

84-10° +0,5-460-10° -300 = 0851,

365-2304(300-2-50) J2-0,571
e Ag, = 1609 + 314 + 380 = 2304 mm®> (2 D32 +
+ 020+ @22).
HockonbKy ¢, < 1, HHTEHCHBHOCTH XOMYTOB OfIpe-
zenum o ¢popmyne (182):

Aswz = 0,5 RsAsz ¢ =
S2 st
=05 365-2304 251 = 1,54 Mm.

290 - 800

MpuHuMad mar BepTHKAILHBIX XOMYTOB §; =
= 100 MM, HaXOZHM IUTOIIAAb CEYEHHs OJHOTO XOMYyTa:

Ag,, = 1,54-100 = 154 mm’.

Tpunyumaem xoMyTh fuameTpom 14 MM (Ag,, =
= 154 mM?). 5

TlpoBepHM NpOYHOCT O NPONONIBHOM apmarype,
YCTaHOBIIEHHO! y BepXHeil pacTAHYTOH [Pati IIpHONOp-
HOTO YuacTKa pHrens cOrjaacHo I. 3.85a ( l-ﬁZCXeMa) .

W3 uepr. 61, a naxogum Ay = 3217 MM 4 ©32)
wA/ =1388mm? (2020+2922), 4 = 68 Mm.

Mo ¢opmyne (172) ONpeReTHM BBICOTY c)l(aro_n
30HBI X,, NMpuHAMas R, = 16 MIla (T.e. TIpH 7b3 =
= 1,1, NOCKOMbKyY yuHTHIBAETCA BETpOBaA HATPY3Ka):

o anropa T,KHM
84 To )
84
245 | 245 %
1
? | anmpa M, KN
490
\LLIJJ |
2,96 ! Mma)(
9 | gnropa @,x#

HeM|
3nropa M, K
245 4

321

Mmax =

2,71

Yepr. 61. K npumepy pactera 46
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RoAg — RecAJ, _ 365(3217 - 1388)
Ryb 16 - 300
= 139Mm > 2¢' = 2-68 = 136 Mm.

llar # [MaMeTp TrOPH3OHTANBHBIX IONEPEYHbIX
CTEepXKHEH IPHONOPHOrO YYacTKa MPUHHMAaEM TaKMMHM
Xe, KaK i BepTHKAIBHBIX XOMYTOB, T.€. §; =

xX; =

= 100 MM, Ag,, = 154 mm?, o1cionia
RyyAg,, _ 290-154
= = = 446,6 H/mm;
g o 100 /
2h+b 2 - 800 + 300

ho = 800 —80 = 720 mm.

MpoBepuM  Bhipaxkenue  qg, b(ho — 05%;) =
= 446,6 - 300(720—0,5 - 139) = 87,2-10° H- MM <

0,67 _ 0,6-84-10°
Vs, V0,158
HOBATENBHO, ¢, OCTABUM Ge3 H3MEHeHHA.
Iposepum ycnosue (173) :
(T —0,50b)2
48,4, b(ho —0,5x;)

< = 126,8 - 10° H - mm. Cre-

= 490 10° +

max

(84 - 10° — 0,5 - 460 - 10° - 300)* _
4.0,158 -87,2 - 108
= 494.10°H -mm < RA (ho —0,5%;) =
= 365 .3217(720 - 0,5 - 139) = 763,8 - 10° H - mm,

+

T. €. BepXHeil IPOJOILHOA apMaTyphbl H3 YCIIOBHA NMpOY-
HOCTH YCT2HOBJIEHO [I0CTaTOYHO.

H3 ycnoBusa (176) npoBepuM HpPOYHOCTh HO TOPH-
3OHTANBHOI MOMEepeyHOi apMarype, PacIONOXEHHON Ha
HpPHOTIOPHOM Y4acTKe:

Qg b (ho —0,5x4) = 446,6 - 300(720 — 055 - 139) =

T

=872-10°H- MM > ———— =
2125, .

- 84 = 74,7kH M,

2¥2-0,158

T. €. TOPU3OHTAIbHOM NMONEpeyHol apMaTyphl Ha IpPHO-
NOPHOM YYacTKe YCTaHOBIEHO HOCTATOUHO.

Kak BunHO M3 uepr. 61, 6, 0, B ceueHnH ¢ HanGoJIb-
UMM NPONETHHIM H3rHOAUMM MOMEHTOM HMeeT
MeCTO KpYTAUMA MOMEHT, [I03TOMY cliefyeT NpoBe-
PHTb TNPOYHOCTb MO IIPOMIONLHON apMarype, YCTAHOB-
JIeHHOH y HWO)KHEH pacTAHYTOH rpaHuM B CpefHei YacTH
NpoJieTa pUrelAu3 ycnoeus (174).

Jnsa 3TO# YacTH pUrens,iBa BepXHHX cTepxkHA O 32
oBopBaHpl, H MOITOMY, COIIacHO depr: 61, a, uMeeM
Ag = 1609mMm® (2 @ 32); ' = 62Mm; Ay, =
= 1388 MmM> (2 @20+2@22); a = 68 MMm.

OnpepenuM BBICOTYy CXAaTOH 30HBI X, NPHHHMasA
Ry = 13MIa (1. . mipa 7y, = 0,9, IOCKOMbKY BETPO-
Bast Harpy3Ka He yUMTBIBAeTCA) :

X = R4y, — Ry Ag, _ 365(1388 — 1609) <o
Ryb 13 -300

Mpwiumaem x; = 2a’, otcioma by — 0,5x, = h —
—a—a' = 800—68 —62 = 670 Mm.

TopH3OHTaNbHBIE MONEpEeYHble CTEPXKHH B CpelHeH
YacTH NpoJieTa NpHHHMaeM gHaMeTpom 14 MM (A4
= 154 mm?) u ¢ marom s, = 200 MM, OTciona

R, A 290 - 154

q - swlswy  _
w1 51 200
U3 4epr. 61, 6, 0 umeeM:

2,71 — 2,45
2,45
M, . = 321xH M.

IIpoBepum ycnosue (174) :

2
My, + To =

max 212
481qsw1b(h0 —O,le) -
= 321-10° +
6 2
. (8,9 - 10°) _

2
4.0,158-223,3-300-670 — — 2428”158
154,4

= 326,9 . 106 H.-mm < RSASJ (ho —O,SXI) =
= 365-1388-670 = 339,4-10° H - MM,

T. €. HIXKHEH [pOJONbHOA apMaTypbl U3 YCIIOBHUA NpPOY-
HOCTH YCTaHOBJIEHO JOCTaTOYHO.

OnpeneniM, Ha KaKOM pacCTOSIHMH /, OT HyIneBoi
TOYKH 3Mopbl T MOXXHO HONMYCTHTh LAl FOPH3OHTAlIb-
HbIX monepeuHbix cTepxxkHeidl 200 MM, HCTIONB3Ys YciO-
sue (176). lpunumas T = fl,, umeeM g, b (ko —

1l
-05x,) = X _,

1) 2V25,
orciofa

2)/28, 44, b (ho —0,5x,)
: =

2y2-0,158-2233-0,3-0,67

34,28

CnepoBaTenbHO, NIAT TOPH3OHTANIBHBIX CTepXKHed
100 MM MOXHO HOMYCTHTb HA MPUONMOPHBIX YYACTKAaX
pHress mmHoi 2,45 — 1,47 = 1 M.

MNMpumep 47. Jlano: Ganka NepeKpbITHA C NONeped-
HBIM CeYeHHEM — MO 4UepT. 62,4; pacnoyoXeHHe
HArpy30K, JMOpbl H3rHOAIIMX M KpPYTALMX MOMEH-
TOB, a TaKXe JMOpPa NONepeyHbIX CWI — 1O YepT. 62, 6;
GeToH TsDkenblit Knacca B25 (R, = 13 MIla npn
Yy, = 09); npomonmpHaa M MomepeyHas apMarypa
wracca AJIF (R; = Ry, = 365MMa; R, =
= 290 MIla).

Tpebyerca npoBepHTh MPOYHOCTH Ganku Ha COBMECT-
HO€ JiefiCTBHe KPYYeHHA H H3ruba,

P a ¢ ¥ e 1. Pa36uBaem nomnepeuHoe ceueHHe Ha JBa
npaAMoyronbHUKa pasMepamu 200x400 u 350x400 Mm
¥ [IpoBepseM ycnoBue (184) :

0,1R, b3 h; = 0,1-13(200% - 400 + 350* - 400) =
= 845-10°H-MmMm> T = 40kH M.

W3 uepr. 62,2 umeeM kg = 800 — 50 = 750 MMm.
CHauama npoBepHM MNpPOYHOCTh NPOCTPAHCTBEHHOTO

swi

= 223,3 H/MM.

Ty = 84 =89kH-m;

x =

=147Mm.
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Yept. 62. K npumepy pacieta 47

ceyewust ho 2-i cxeMe coriacHo m. 3.90. [Ipu 3toMm,
TIOCKOJIbKY COCPENOTOYeHHbIe CHIIbI, IIPUIIOKEHHDbIE TI0-
CpeiiHe BBICOTBI CeYeHHA, BpI3bIBAIT OTPHIB PACTAHY-
TOH 30Hbl O&IKH, YuTeM, YTO YacCTh BEPTHKAIbHBIX
XOMYTOB BOCNpPHHHMAeT OTpHIBAOLIYIO CHIY, PaBHYI0
cornacHo 1. 3.97:
h 350 )
F, =F(1, D5 ) = 280(1 - —)z 149,3 xH
ho 750
(roe A, = 400 — 50 = 350 mMm) .

Yeunne Ha enMHMnNy IjiMHbl GVIKKM B BEPTHKAIBHBIX
XOMYTaX, pacNojIOKeHHbIX y NPaBOH IpaHH, OT HEHCT-
BHA OTpPbIBAIOIIEH cwibl F onpenenuM, pacrpenenas
OTPBIB4IOILYIO CHIY Ha [IB€ BETBH XOMYTOB H HIPHHEMAsA
HUIMpHHY TUIOMIagKH oNMMpaHua cunbl F b = 300 My,
Torga

a = 2h;+ b= 2-350+300 = 1000 MM = 1m,
T. €.

= 74,6 kH/m =

Fy/2 - 149,3/2
a 1

qua 2=

= 74,6 H/Mmm.

TaxuM 06pa3oM, yUHTbIBAEMAsA NpH pacyere MpOCT-
PAHCTBEHHOIO CedeHMs BENHMHHA g, MPH Agy,, =
= 154 mm? (1 Z14) 1 s; = 100 MM (cm. uepr. 62, a)
Oynet paBna:

_ RowAsw, _ =
Aswy = ’_—sz—-— Aswa
= 290-154 5,46 = 372 H/mm.
100

CornacHo uepr. 58, 6 62, @, IpUHUMEEM by pyin =
= 200 mm, & = 800 MM, by, = 0, g, = 1071 mm®
(19032+19212+1 2 14).

98

Torna 3HaueHue ¢, OyndeT paBHO:
€2 = 2bg pig tht 205y = 2.200 + 800 = 1200 mm.

IpocTpaHCTBEHHOE CEUEHHME pacTioNaracM y ONOpbl
Ganku. [lockonbky ¢; < 1,94 M, T. €. IPOCTpaHCIBEH-
HOE CEYeHHE He BBHIXOHT 32 MPEJIENbl Y4acTKa C HeHyJIe-
BBIMM 3HauCHUsAMU 7, OCTaBNfEM C; = 12 M.

PacuerHble 3HaueHHsa O ¥ T npuHMMaeM Ha paccrofl-

C
HUM —;i ot onopsl, T. €. Q= Q)0 — 4 —2—2~ = 297 -

_5,7L2’2_= 2935 «H; T = 40xH - w.

Hockonsky RgAg, = 365 - 1071 = 391 - 10° H <
< 2q,,h = 2-372-800= 595 - 10° H, octaBnsiem
R, = 391 xH.

BbICOTYy cXaroil 30HbI X2 OIpeNenseM KakK pOja
NpAMOYTONIBHOTO CeYeHHsA COTNacHO 1. 3.20, nmpHHUMan
V1A OaHHO#M cxeMbt Ry = b = 200 —50 = 150 MM u
b = h = 800 MM (CKAaTbid CBEC NOJKH HE YUYMTHIBA-
ercs) .

TMockombky @' = 50 MM COCTAaBNIAET 3HAYHTENbHYIO
nomo oT #g = 150 MM, 3HaYeHHE X, OlpeAenseM 6e3
y4eTa CKaTOi apMaTyphl:

X, = Rg A, _ 391 000 _ 37,6 MM <
Ryb 13- 800

< a' = 50 mm.

Tlposepsem ycnoBue (187), npuHumasn boy = by =
= 150 mm:

Ry, _c" {bo — 0,5%2) + gy (Bow — 0,5x;) =
2
= 391000 —390_ (150 - 0,5 - 37.6)+ 372 - 800 X
1200

X (150 -0,5-37,6) = 73,2-10° H- mm >



>T+05 Qbf, min = 40+0,5-293,5-0,2 =
= 69,35 kH - Mm,
T. €. IPOYHOCTD MO 2-i cxeme obecreyeHa.

[IpoBepsieM NMPOYHOCTb MPOCTPAHCTBEHHOTO CeYeHMA
no 1-i cxeme cormacHo 1. 3.89. HpHHHMaeM byp=b =
= 200 mM; bf— 350 mM; Ay, = 2526 mm? 3®32+
+1912); A = 308 Mm? (2@14) Agy, = 154 mm?
(1014); s, = - 200 M.

OnpenenseM UTHHY MPOeKUHH C;

= 2-800+2-350+200—2-200 = 2100 mm.

IIpocTpaHCcTBEHHOE CEYEHHE pacosiaraeM Ha y4yacTke
MEXIY ONOpO# U NMEePBBIM IPY30M Y MeCTa PUIOKEHHSA
atoro rpy3sa. Ilockonsky ¢; > 1,94 M, 1.e. npoct-
paHCTBEHHOE CeuyeHMe BBIXOOMT 3a Npedenbl Gankw,
npuHEMaeM ¢; = 1,94 M. PacuetHble 3Havenua M u T

4
MpHHUMaeM Ha pacCTOAHHH Tl OT Omopsl, T.¢. M =
57-097* _
2

297 - 0,97 —

40 xkH - M.
BBICOTY C)xaToii 30HBI ONpefenAeM Kak I NpaMo-
yTOJNIBHOTO CEYEeHHA

R A, - RSCAS'1 365(2526 — 308)
Ryb 13200
= 311 MM,

npu stoM  x; = 311 mm < Ephy = 0,604 750 =
=453 mm (roe £ — cm. 1a0nm. 18);

Ry, A 290 - 154

2854xkH-Mm; T =

X, =

= WL = = 223 H/mm.
Tows 5) 200 /
llockonbky 2qg,,,bs + M 2-223X
! ho —O,le
. 6
x350 + 224 10" _ 5365100 H < R4,
750-0,5-311

= 365 - 2526 = 922 - 10° H, npunumaem. R A, =
= 6369 -10° H

IlpoBepsem ycnonue (185), npunas hg,, = hy =
= 750 MMm:

!

b
ReAs, Tfl (ho —0,5x,) + qq,,, bp(how —0,5x,) =

= 636,2 - 103—20—0(750 0,5-311)+223-350 X

X (750-10,5-311) =854-10°H- mm >
bl
>T+ML = 4042854 22 =
(41 1,94
T. €. [POYHOCTD CEUEHHA Mo 1-if cxeMe obecneyeHa.

69,4 xH - M,

Pacuer ene300eTOHHBIX 3IEMEHTOB
Ha MeCTHOe AeficTBME HArpy30K

PACYET HA MECTHOE CXXATHE
3.93(3.39). [Ipu pacueTe Ha MecTHOE cxaTHe (CMsi-

THE) 9JNEMEHTOB  Ge3 TONEepeyHOro apMHpOBAHUA
HOJIXKHO YAOBJIETBOPATHCH YCIOBHE

N< "'Rb, locAIocn L4 (194)

NpOJOJIbHAA CKMMAIOIAA CHIa OT MeCT-

HOM HAarpy3KH;

Ajoe, — TIOLIAND CMATHA (cm. uepT. 63);

K03 HIHEHT, IPHHUMAEMBbIi PABHBIM
npd paBHOMEPHOM  paclpeleneHHH

MECTHOM Harpy3KM Ha IUIOLIagu cMA-

™A — 1,0;

Npd HEpPaBHOMEPHOM paclpelieNIcHHH
MECTHOH Harpy3KH Ha IUTOIUAA{ CMATHA
(nop, koHUamH OaloK, NMPOTOHOB, IEpe-
MbIueK) — 0,75;

Ry, oo — PAcueTHOE CONMpOTHBIICHHe GETOHa CMS-

THIO, OTIpefensgeMoe 1o hopMyrne
Ry 1oc = @vpRp,

3gech apy = 1,0;

a = 1,0 gna 6eToHa Knacca Hike B25;

a = 13,5R,,/Ry nna GeroHa knacca

B25 u BhILIe;

Yp = i Alocz/AIou ’

HO He 6olee CleMyIOLMX 3HaYeHHH
IIpH CxeMe IIPMJIOKEHHS! Harpy3kKH IO
vepr. 63, 4, 8, 2, e, u N 6eToHa:
TsDKenoro, MENKO3EPHUCTOTO H JIETKOT'O

Z
|

rae

(195)

KJ1accoB:
Bone B7,5 .. ... ... ..., 2,5
B3,5; B5; B7,5 ......... 1,5
nerKoro knaccaB2,5 . .. ... .. 1,2

IOpH CXeMe IMPHIIOKEHUA Harpy3KH No
4epT. 63, 6, O, * HE3aBHCHMO OT BHHA H
Kiacca GetoHa ~ 1,0;

Ry, Rp; — NpUHHMAIOTCA KaK iA GETOHHBIX KOH-
cTpyKumit (cM. no3. 5 T1abn. 9);
Ao, — PacyueTHad IUIOMIAMIb CMATHA, ONpeesise-
Mas B COOTBETCTBMH C II. 3.94.

Ecnu ycnosue (194) He ynoBiIeTBOpsAeTCA, peKOMEH-
Oyerca NPHMEHATh KOCBEHHOE apMHMpOBaHHEe B BHJE
CBapHBIX CETOK M PAacCUMTBIBATh JIEMEHT B COOTBETCT-
BHH Cc 1. 3.95.

3.94(3.40). B pacuernyio mowans Ay, BKILOYa-
€ICA Y4YaCTOK, CHMMETPHYHBIA IO OTHOLICHHIO K IUIO-
mwagu cmAta (depT. 63). [Ipu 3TOM BOIDKHBI BBINON-
HATBHCA CIIeMyIonye NpaBuia:

NpH MECTHOH Harpyske Mo Bceil IIHpHHE eMEHTa
b B pacyeTHyo Wiowanb BKIIOYAETCA YYaCTOK UIHHOMN
He Gonee b B Kaxayio CTOPOHY OT I'paHHIlbI MECTHOH
Harpysku (uept. 63, a);

OpH MECTHOH KpaeBoH Harpyske Mo BCel IIMpHHE
JIEMEHTa pacyeTHas Wwiowany A4;,., paBHa IUIOWIAIH
cMATHA Ajgpe, (vepr. 63, 6);

HPH MECTHOH Harpy3Ke B MeCTax ONHPAHUA KOHIIOB
NPOrOHOB M GaTOK B PacYETHYIO IUIONIANAb BKIIIOYaeTCH
YYacTOK UIMPHHOH, PaBHOH IIyOMHe 3allelIKu NpOroHa
wiM OGaIKH, H [UIMHOH He GOllee pacCTOAHUA Mexay
CepeMHaAMH IpOJIETOB, MPUMBIKAOWMX K Oanke
(uepT. 63, 8);

eCIM  pacCToAHUEe Mexay Oankamy TipeBbILIAET
OBOHYI0 LMpHUHY 3JIeMeHTa, [UIMHAa DacUeTHOH IUIO-
IAAH OMpefeNnsercss Kak CyMMa LIMpHHbI Oalku M
YOBOEHHO# LLMpHHBI 1emenTa (uepT. 63, 2);

NpH MECTHOH KpaeBOH Harpy3ke Ha yron »ane-
MeHTa (4epT. 63, 0) pacueTHas mromamp Ay,., paBHa
IowWwamy cMATHA Ajoc ;5
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Yept. 63. Onpeaenenne pacuernoll naowaau Aj,q, TPH PacieTe Ha MeCTHOE CXKATHE MPH MECTHOH HArpy3Ke

a — mo Bcelt LMpUHE ATEMEHTa; 6 — KpaeBOH No Beell LMpHHE NEMEHTR; 6, 2 — B MeCTaX ONMPAHUS KOHIOB NMPOTOHOB H GaloK; & -

KpaeBO# Ha yIoJ1 /IeMeHTa; e — Ha YacTb WIMHLI M LUMPHHEI 3/IeMeHTa; X — KpaeBoOif B Mpe/e/iaXx BLICTYHa CTeHBI (IMMIACTPHE) ; & —

Ha ceyeHHe CNOXHOH GopMel; /| — MHHMManbHast 30Ha APMHUPOBAHUA CETKAMH, NpH KOTOPOiHf KOCBEHHOE apMHPOBaHHE YUMTbIBACTCS
B pacueTe
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IpH MECTHO#H Harpyske, HNpPWIOXEHHOH Ha vacTH
MIHHBI W IIMpHHBI JJIEMEHTa, pacyeTHad IUIOIIafb
NpUHMMaeTCA COINIacHO uepT. 63, e. Ilpn Hamuuum
HECKOJIbKMX HArpy3oK YKa3aHHOTO THIA pacyeTHbIe
WIOWAAY OrpaHHYMBAIOTCA JIMHHAMH, TIPOXOOALAMH
yepe3 CepedHHY PAcCTOAHHA MeXAY TOUKaMM IpHIIO-
XeHHA IBYX COCEIHHX Harpy3o0K;

IIpH MECTHOH KpaeBOMl Harpyske, pacloJIQXeHHO# B
npefienax BbICTYNA CTEHbI (IWIACTPbI) WIM MPOCTEHKA
TaBPOBOTO CeYeHHs, pacueTHasd mwowmagb A;,. paBHa
wiowaay cMATHA Ay, (4eprT. 63, x);

TpH ONpefeNeHH! PacueTHOMH IUIOIaH I CeYeHHi
CNOXHOH (OopMBE He HOJXHBI YUMTBIBATHCA YYaCTKH,
CBA3b KOTOPBIX C 3arpyXKeHHbIM YU4acTKOM He obecrie-
yeHa ¢ HeoOXOOMMO# HaZEKHOCTBIO (YepT. 63, u).

Il puMewuanu e Ilpu MecTHOM Harpyske oT Galok,
NpOrOHOB, NepeMblYeK M APYTHX 3IeMEHTOB, paboTaloumX Ha

M3ru6, yuuThIBaeMas B pacueTe MIyGuHa onophl Npu ONpenesie-
M Ajpey M Ajoe, TpHHEMaeTCH He Gonee 20 oM.

3.95(3.41).IIpn pacuere Ha MeCTHOe CXkaTHe IJIe-
MeHTOB M3 TAXENOro GeTOHA C KOCBEHHBIM apMHKpOBa-
HHEM B BHJE CBapHbIX MNOICPEYHBIX CETOK MOOJDKHO
YIOBNETBOPATHCA YCIIOBHE

N < le, locAlocx ’ (196)

rie  Ajpe, — TWwIOWAmb CMATHS;
Ry 1oc — TpHBE[iCHHAs TNpU3MEHHad IIpOY-
HOCTh OeTOHa MpH pacuere Ha MECT-
HOe CXaTHe, oMpefensaeMas no ¢op-

Mmyie
»* —_
Ry joc = Rpyp t
t ouxyRs vy ¥ (197)
3mecs R Xy ~ 0603HaueHHs Te Xe, uTo B 1. 3.57,

¥, ”xy

3
Yy = l’ Ajoea/Alocy s

HO He Oonee 3,5;

Y5 — k03¢ PUIMEHT, YUHTHIBAIOWMH BITHA-
HHE KOCBEHHOTO apMHMpOBaHMA B
30HE¢ MECTHOro CXaTHf, IA CXeM
yeptT. 63, 6, 0, X TNpUHUMAETCH
¢s = 1,0, mpu 3toM KocBeHHOE
apMHpOBaHHE YYHTBIBAaeTCA B pac-
yeTe IpH YCJIOBHH, YTO MONEpEUHbIE
CETKHM YCTaHOBJIeHbI Ha IUIOLIANH He
MEHEE OTrpaHHYeHHOH MYyHKTHPHBIMH
JIMHMAMH Ha COOTBETCTBYIOLMX CXe-
Max uepT. 63; s cxem uepr. 63,4, 8,
2, ¢, u Ko3bpUIMEHT ¢ onpene-
eTcsa no gpopmyie

0= 45-35 ﬁAfP‘—',
ef
Ay — wiowans GeToHa,  3aKNIYEHHOTO
BHYTPH KOHTYpa CeTOK KOCBEHHOrO
apMHpOBAHHsA, CYMTasd MO MX Kpaii-
HHM  CTEPXHAM, [JIA KOTOPOH

OOJDKHO YNOBNETBOPATHCH YCIIOBHE
Alocl < Aef< Alocz .

Ec/n KOHTYp IUIOLIAAM CMATAS BBIXOJHT 3a peaesibl
KOHTYpa CETOK KOCBEHHOTO apMHpoOBaHu# [ HanpuMep,
Ha BeJIMUMHY 3aLMTHOTO /oSl GeTOHa apMaTypsl CETOK

MpH  PacloJIOKEHHH IUIOMIANM CMATHA Yy KpaeB Ijie-
Menta (CM. 4epr. 63, 2—0, x, u)], IpH oNpeneNcHHH
3HaveHuit Ay, 4 Aj., He YUMTBIBACTCA IUIOLIAJD,
3aHMMaeMas 3aLHTHBIM CIIOEM.

HauMeHbiyio TyGHHY 3a10KEHMA CeTOK KOCBEH-
HOTO apMHpOBaHuA ClieflyeT onpeaenars no ¢op-
MyJiam:

VIS CXEM 3arpy>keHus 1o 9epT. 63, 6 —e

hy = wd(|/£’7 - VZI_) (198)

V1A CXEM 3arpyXeHHA 1o yept. 63, 4, 6, , u

N
hy = Yd (— - Alom) (199)
b R,
B ¢popmynax (198) u (199):
vqg = 0,5 — mpH cxeMax 3arpyxeHHs
1o uepT. 63,4, e, u;
0,75 — mpu cxemax 3arpy>XeHHus
no uept. 63, 8, 2;
vg = 1,0 — mpH cxemax 3arpyxeHus
1o uept. 63, 6, 0, x.

Uncno ceToK NpuHMMaeTcs He MeHee ABYX. Kpome
TOrO, HOJKHBI BBINOIHATHCA KOHCTPYKTHBHBIe TpeGo-
panus 1. 5.79. Ilpu 3TOM, €CiiM B KaKOM-THGO Harpas-
JIeHHH pa3Mepbl SUEHKH ceTKH mpeBbimraioT 100 Mm
UnH 1/4 MeHBIIEH CTOPOHBI CEYEHMA, CTEPNHHM CETKH
3TOTO HalpaBJIeHWsA He YMHTBIBAITCH IIPH OTIPEeNeTICHHH
KO3pUIMEHTE Ky, .

Yd

ITIPUMEPBHI PACYETA

Npumep 48. [ano: crajpHas CTOHMKaE, ONMpaeMast
Ha >kene306eTOHHbIM PpyHOAMEHT W LEeHTpalibHO-Harpy-
keHHas cwioit N = 1000 xkH (uept. 64); dyHmameHt
u3 Tmkenoro Getoma kimacca B12,5 (R, = 6,7Mlla
npu vy, = 09).

Tpebyerca mpoBepuUTb MPOYHOCTH GETOHA NoOJ, CTOH-
KOM Ha MeCTHOE CXaTHe (CMATHE) .

J' N=1000«H

1)
6 3
S

1y | 100<4=401] 3

b=800

by

N\

N
200 | 200 |c, =200

Ce4200| 300 |200

Yeprt. 64. K npumepy pacyera 48
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Pacuert npoussogum B COOTBETCTBMH C yKa3a-
HMamH 1. 3.93 u 3.94.

Pacuetnylo wiowamy 4;,,, onpenensgem B COOTBET-
CTBHH C 4epT. 63, e.

Cornacro uepr. 64, umeem ¢; = 200mm < b
= 800 Mm; a; = 200 - 2 + 300 = 700 mm; b,
= 200-2+200 = 600mMm; Ay, = aib
=700 - 600 = 420 000 mm>.

Inowame cmamua paBHa A, 300 - 200
= 60 000 mm?. IMockonsky Kiacc GeToHa Hwke B25,
a= 1,0.

Koadpdummenr y, pasen:

3 3
05 = VA,m _ l/420 000 _ 19 < 25.
Aloey 60 000
OnpepensieM pacueTHOe CONPOTHBIIEHHE GeTOHa CMsA-
THIO O Qopmyne (195), npuHUMas R, C YUETOM ¥y =
= 0,9 (cM. Tab1. 9) Kak A GeTOHHOH KOHCTPYKIMH :
Ry = 6,7-0,9 = 6,03 Mlla:

Ry joc = a9pRy = 1:1,9:6,03 = 11,5 Mlla
(rmeay, =1-19=19>1,0).
MNposepsiem ycnosue (194), mpuhumas ¢ = 1,0

KaKk T0pH paBHOMEPHOM paclpefielleHHH MeCTHO#H
HarpysKH, Toraa

YRy 1ocAloey = 1+11,5-60000 =
= 690000H = 690 kH < N = 1000 xH,

T. €. IpOYHOCTh GeTOHA Ha MecTHOe CxarTue He obecme-
YeHa, ¥ NMOSTOMY Heo6XOMMMO IPUMEHHTh KOCBEHHOE
apmupoBaHue. IIpuHHMaeM KOCBEHHOe apMHpPOBaHHE B
BHIEe CeTOK M3 apMaTypHoO#l NpoBojiokH kiacca Bp-l,
mameIpoM 3 MM, sueiikoii 100x100 MM u wiarom no
BbicoTe § = 100 MM (R, .\, = 375 MIla).

IIpoBepsem mpouHocTh cornacHo I 3.95. Tak kak
vp = 1,9< 3,5, B pacuer BBOIMM ¢j = 1,9.

KosbduumenT KOCBEHHOr0 apMHpPOBaHMA CETKAMH
K, ompenensem no gpopmyne (99).

{la uepT. 64 mmeem: n, = 5; L. = 300 mm; n,= 4,

I, = 400mm; Ay, = Ay, = T,1mm* (D3); A,p=
= L1, = 300-400 = 120 000 mm? > Alpe, =
= 60 000 mm?, Torna
o onAgl + nyAsyly _
uxy - =
Aefs
5-7,1-300+4-7,1-
= 00+4-7.1-400 _  50183.
120 000 - 100
Ilo ¢opmynam (101) u (100) ompemensem ¥ n
[/
My, R 0,00183 - 37
y= 2 X o * S 0,041,
Ry + 10 6,7+ 10
1 1
Q= = = 3,69-
023+ 0,23 + 0,041

Kosdpuumenr ¢, paseH:
o = 45-35415c,[Aer =
= 4,5-3,5-60000/120 000 = 2,75.
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Tpusenennylo mpounocts Gerona R} , . onpene-
nsaem no ¢popmyne (197): !
R} toc = Rpop + YR xy 05 =
= 6,7-1,9+3,69-0,00183 - 375 - 2,75 = 19,7 MIla.
IIpoBepsieM ycroBue (196) :
Rb"",ocA,ocl = 19,7-60000 =
= 1182-10° H > N = 1000 xH,

T. €. IPOYHOCTh GeTOHa oGecneueHa.
OnpeniensieM HaMMEHbIIYI0 TNyOuHY 3ajl0)KeHMA
ceTok no ¢opmyne (198), npuxuman p,; = 0,5:

N
hg = ‘Pd( ’/—Eb— - l‘A‘Iocl )=
03
= 0,5( VL'OGOTIO— l/60000 )= 70,7 MM <

< s = 100 MM,
T. €. JOCTaTOYHO YCTaHOBHTb [IBE CETKH.

PACYET HA IIPOLIABJINBAHHE

3.96(3.42).Pacuer Ha nNpOAABNMBAHME IUTHTHBIX
KOHCTpYKIMi (6e3 momepeyHoH apmaTypsl) OT mHei-
CTBMA CWI, PaBHOMEDHO pacHpe/iesieHHbIX Ha OTpaHH-
YeHHO} TUIOIaM, AOJKEH IIPOU3BOAMTLCS U3 YCIIOBUA

F < aRpuph, (200)

roe F — NponaB/MBAIOILasA CHIIA,
o — K03 PUIMEHT, NPHHUMAaEMbIA PaBHBIM 1A

DerToHa:
TAKENMOTO .« o ¢ v v v v o o e o e an 1,00
MEITKO3EPHHCTOTO . . . .« . o . . . 0,85
JIETKOTO © « v o o vt v o o a0 v v v 0,80

U, — cpegHeapupMeETHYECKOEe 3HAYeHHe NEpH-
MeTpOB BEpPXHEF0 M HIDKHETO OCHOBaHHM
NMpaMH[Ibl, 06pa3youencs NMpA MpoJaBIIH-
BaHHH B Npefeiax paboyeil BbICOTBI CEYECHHUA.

Ilpu onpepenewun u,, W F npeamonaraercs, 410
NIpOJABJIHBaHHE IPOUCXOAHUT Mo GOKOBOI NOBEPXHOCTH
IMpaMMAbl, MEHbIIHM OCHOBAaHMEM KOTOPOH CIIYXKHT
WIOIaNp ACHCTBUA NPONABIMBAOIICH CHIbI, 2 GOKOBbIE
TPaHH HAaKJIOHeHbl TOH yrioM 45° K TOpU3OHTaIH
(yepr. 65, a).

IpopaBnuBalowias cwia F npuHMMaeTcA paBHOMH
Cusie, LeHCTBYIOUICH Ha MMpaMUIy [PONABIHBAHHA, 33
BbIYETOM HArpy3oK, NMpWIOXKEHHbIX K OONbIIEMY OCHO-
BaHMI0 NMHpaMufbl MpPONABIMBaHHA (CYMTasA MO INIOC-
KOCTH DACIONIOXKEHUSA PacTAHYTON apMaTyphi) H CONpO-
THBNSAIOMMXCA NPOJABIIHBAHHUIO.

Ecnu cxema omipanmsa raxkas, YTo MpOIABIIMBAHHE
MOXET MPOHCXOIHUTb TONBKO N0 HOBEPXHOCTH IMpa-
MHOBI C YITIOM HAaKJOHa GOKOBEIX rpaHeit Gomee 45°
[ Hanpumep, B CBaitHMIX pocTBepkax (4eprt. 65, 6)],
TOrga mpapas YacTh ycioBus (200) ompenensieTca s
(akmHyeckoii NMHpaMHIBI NPOJABINMBAHHMA C YMHOXe-
HUeM Ha ho/c (THe ¢ — [UIHHA TOPU3OHTAIILHOM IpOeK-
MM GOKOBOH [paHH NMpPaMH[bl IPOAABIIMBAHHSA) .
Tlpr 310M 3Havermme Hecymiedl CROCOOHOCTH MpHHM-
MaeTcsi He Gojiee 3HauY€HHA, COOTBETCTBYIOLIErO IMpa-
munie nipu ¢ = 0,4h,.
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Yepr. 65. Cxema mvpaMuap! NPOAABIMBAHHA NPH yTe HAKAOHA
ee SOKOBbIX rpaleii K FOpH3IOHTAH

a - 45°; 6 — Gonec 45°

le‘l YCTaHOBKE B MNpeaenax nMpamMuanp! IIpoAaBiIH-
BaHMy XOMYTOB, HOPMAIbHBIX K IDIOCKOCTH IUIMTBHI,
PacueT JOJDKEH NPOUIBOIMTLCA U3 YCIIOBHA

F<Fy +08F,, (201)

HO He Gonee 2F),
rae Fj — npasas yacts ycrosus (200);
Fy, =17524,, — CyMMa BCeX NOTEPEYHbIX yCH-
NHil, BOCIIPUHUMAEMBIX XOMY-
TaMH, NlepeceKaroMMUMK 60xo-
Bbie I'PaHHM MMHPaMHULIBI TPOLIAB-
nuBanua (175 MIla — npenerns-
HOe HaNpshKeHHe B XOMYTax) .

Ilpu yvere mnomepeuxo# apmaTyphl 3JHaueHue Fj,
HOMXHO ObITb He MeHee 0,5 F.

HomyckaeTcA yuMTbIBaTb B pacyeTe ¥ MeHbLuee
snayeHue Fy, IpM 3aMeHe NpaBOH YacTH YCIOBHA
(201) Ha 2,8F,,, HO He MeHee Fy.

Ilpy pacnonoXeHM:H XOMYTOB Ha OrpaHHYEHHOM
y¥acTKe BONHM3H COCPedOTOYEHHOTO Ipy3a NpOU3BO-
AMTCA [JOTONIHHTENBHBIA pacyeT Ha NpOAABIIMBAaHHE
IDMpaMHABI C BEPXHHM OCHOBAHWEM, PacCHONOXEHHBIM
N0 KOHTYpY YYaCTKa ¢ IONEpeyHOH apMarypoil, u3
ycnoBus (200) Ge3 yueTa Nomepeuson apMaTyphl.

HonepeuHas apmaTypa JOIDKHa YAOBNETBOPATH Tpe-
GopaHuaMm 1. 5.75.

PACYET HA OTPbIB

3.97(3.43) . Pacuer ene306eTOHHBIX 3IEMEHTOB Ha
OTpbIB OT HEHCTBMA HArpy3KH, IPHIOXEHHOH K €ro
HIDKHe#l TPaHW WM B Mpefenax BBICOTHI €C0 CEYEHHA
(uepT. 66) , NOIKEH NPOU3BOTHTLCA U3 YCIIOBHSA

h
F(l - "hi')< z:stAsw' (202)

0

roe F — otpuipamoiiias cuia;
kg — paccTosiHHe OT YPOBHA Iepenady OTpbl-
BAIOIEH CHJIBI HAa 3NIEMEHT [0 LEeHTpa
T/DKECTH CeYeHHA [POMOJILHOM apMa-
Typbl S; NpH Nepemade Harpy3Ku
uepe3 MOHOIMTHO CBA3aHHblE OAIKH
MIM  KOHCONIM  NpPHUHMMACTCA, HYTO
Harpyaka nepefiaeTcs Ha ypoBHe UeHTpa
TXKECTH COKarod 30HbI JNIEeMeEHTa,
BbI3bIBAIOLIETC OTPhIB;
ZR, A, — CyMMa NONepedHBbIX yCWIHH. BOCIPHHH-
MaeMbIX XOMYTaMH, YCTaHaB/HBae-
MbIMH [JONOJIHHTEJIBHO CBEpX Tpebye-
MBIX [0 pacyeTy HAaKMOHHOTO WIH
TIPOCTPAHCTBEHHOTO CEUEHWA COTNIaCHO
mm. 3.31-3.39, 3.86, 3.87 1 3.90; s
XOMYTbl DACIONAralTcsa MO JUIMHE
30HBI OTPHIBA, PaBHOH:

a = 2h+b, (203)

3fech b — LMpHHA IUTOILAKH Ilepe-
[layK OTpPhIBaIOLIeR CWIbI F .

Ilpy paBHOMEpDHO pacnpefelleHHOM Harpyske 4,
TIPWIOXKEHHO! B Mpeenax BoiCOTH CeYeHMHA, HeoOXomu-
Mas HHTEHCHBHOCTb XOMYTOB YBEJIMYMBAETCA Ha BEJIM-
wHy q(1 — hg/ho)/ Ry, .

3.98. Bxonsgume yriasl B pacTAHYTOH 30He 3jle-
MEHTOB, apMHpyeMble IepeceKaWMMHCA MPOMOb-
HBIMHM CTEpXHAMM (4epT. 67), HOMKHBI MMeTb TONe-
PEUHYI0 apMaTypy, JOCTATOYHYIO 1Al BOCIPKATHSA :

a) PaBHOIEHCTBYIOIIEH YCWIHIA B NPOJONbHBIX
PACTAHYTHIX CTEPXKHAX, He 3aBeJEHHbIX B CXKATYI0
30HY, PABHOM:

Fy = 2R A, cos—f—-; (204)

6) 35 % paBHOZeHCTBYIOLIEH YCWIHIi BO BCeX Ipo-
OOMBHBIX PACTAHYTHIX CTEPXHAX, PABHBIX :

F; = 0,7R A cos —g—— (205)

Heo6xomumasa no pacdery M3 3THX YCJIOBHi INomne-
peuHas apMarypa [OOJDKHa OBITb pacTioyiOKeHa 1o

IIKHe § = htg-g-ﬁ.

CyMMa MpOeKIMH YCHIMH B IONEPEYHBIX STEPXK-
HAX (XOMyTax), pacmonaraeMbiX NO 3TOH IUIMHe, Ha
OHCCEKTpUCY YINa OOMXKHA COCTaBIIATL He MeHee
cymMmel F, + F,,

T.e. ZR, A, c080 = Fy + Fp. (206)

B domynax (204) —(206) :
A — mnomans CceyeHUs BCEX NPONONBHBIX pacTA-
HYTBIX CTep)KHEH;
— MAOIANb CeUeHUs MPOMONBHBIX PACTAHYTBIX
CTep>kHeH, He 33aHKEPEeHHEBIX B CKATOH 30He;
B — BXOOsUMH yrom B pacTAHyTOM 30HE 3Jie-
MEHTa;
ZA,, — UIOWANL CeueHus: NOMEPEYHOH apMaTyphl
B NpEeax OJIMHBL §;
6 — yro;1 HaKIIOHa NONEPEeYHbIX CTepiHed K GHc-
cexTpHce yrna f.

A

s1
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YeprT. 66. Cxema anst ompeneneHns ANUHLL 30HBI OTPHIBA

@ — TIpH NPHMEIKAHKH 620K ; 6 — TO Xe, KoHcoNeRt; ] — eHTp THKECTH COKAToH 30HEI CeYeHHS NPHMBIKAIOILEero IeMeHTa

s s
2

h ? 3&/—4 A

AS! /431

As
PacueT KOPOTKHX KOHCONEH

3.99 (3.34).Pacuer KOpPOTKHX KOHCOJIeH KOJIOHH
{1, <09hy ; (uepr. 68)] Ha HelicTBUe NOMEPEUHOH CH-
7l 1J1A obecneyeHUusa POYHOCTH IO HAKIJIOHHOM CXKAaToi
NONOCE MEXIY Ipy30M H ONOPO# TOMXKeH MTPOU3BOANTb-
sl U3 YCIIOBUS

Q<08Rybly,,sin’8 (1 +5ap,) , (207)

B KOTOpOM IIpapasf 4YacTh INpHHHMaeTcA He Gonee
3,5Ry bho u He MeHee 2,5Ry, bhy.
B ycnosuu (207):
lgyp — WMHA IUIOMWIANKK OMMpaHusi HArpy3KH
BZOJIb BbI1ETa KOHCOJIH;
0 — yron HaksoHa pacyeTHON CXaToH IMOnO-
h}

2n2 e
Cbl K TOPH3CHTANIH sin‘ @ = ———
P ( h o+ B
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Yept. 67. ApMHpOBaHHMe  BXOASAILErO
yTiia, pPAacNoNOkKEeHHOTO B PAcTAHYTOH
30He XKee306eTOHHOTO J1eMeHTa

sw

— K03 QUIMEHT apMHPOBaHHA XOMYTaMH,
Sw  pacronoXeHHBIMH IO BHICOTE KOHCOJIH;
30ech S, — PAacCTOSHHE Mex/y XOMy-
TaMH, H3MEpEeHHOe 1o
HOpMamy K HUM.
Ilpyn pacuere yuMTHIBAIOTCA XOMYTbl FOPH30OHTAIbHbIE
¥ HAKJIOHHbIE 10T, YIJIOM He Gonee 45° K rOpH3OHTAIH.
HanpsxeHue ckartus B MeCTaX nepeaud Harpys3Ku
Ha KOHCOJIb He IOJDKHO MPEBBILIATLR , 1, (CM. 1. 3.93) .
Hdns KOpOTKMX KOHCONEH, BXOIALMX B JKECTKHH
y3ell paMHOH KOHCTPYKLMH C 3aMOHOJIHUMBAHHEM CTbI-
Ka, 3HaueHHe ly,,, B BRIDDKEHHH (207) npuHumaerca
PaBHbIM BBIIETY KOHCOMH [y, €CITH NpH 3TOM BBIION-
Haotc ycnosus M/Q>03 M u I/l = 2/3 (rne
M u Q@ — COOTBETCTBEHHO MOMEHT, PAaCTATHBAIOLIMN
BEPXHIOI0 I'paHb pUreNs, ¥ NoNepeyHas CHIa B HOpMasib-
HOM CEYeHMM pHreins IO Kpaw KoHconu). B stom ciy-
yae Ipasad uyacth ycnoBusa (207) npuHumaerci He
Gonee SR, ,bh,.

W:
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Yepr. 68. PacuerHas cXxema AnA KOPOTKOil KOHCONH Npk aeficT-
BHH NOMNIePEHOM CHIIbI

IIpH uIapHHPHOM ONHpaHMH Ha KOPOTKYI0 KOHCOJb
c6opHoOl Ganxu, MAyIeil BAONb BbUIETa KOHCOJH, IIpK
OTCYTCTBHM CHEUMAIbHBIX BBICTYTIAOUMX 3aKJIAAHBIX
netaneit, QUICHPYIOIUX  WIOWAAKY  OMHPaHUA
(uepT. 69), 3HaueHue ! sup B YcioBuu (207) npunuma-
€TCA PaBHLIM 2/3 JyIHHBI Q)axmqecxou IIOLANIKH OMH-
panus.

MonepeyHoe apMHpPOBaHHE KOPOTKHX KOHcCOIeH
HOMKHO YAQBIETBOPATh TpeGoBaHUAM IL. 5.77.

{supg
4 4 4
=2
lsup =5 Lsup,s L
Q Alsup/2 L
3 141} ¥ )
<
J‘oo
"(,,a
=
<3
1% 6
7 {

Yepr. 69. PacyeTHas cxeMa MIA KOPOTKOH KOHCOMW MPH wiap-
dupHoM ommpannu cBopHoli Ganku, uayueit BAONL BbuIETa
KOHCOJIH

3.100. [Ipu mapHupHOM ONMpaHuM Ganku Ha KOH-
COJIb KOJIOHHBI HMpPOJIOIbHAS apMaTypa KOHCOJIH Mpo-
BepsieTCA U3 yCIIOBHA

— < RA,, (208)

0
rae ly, Ao — cM. uepT. 68.
Ilpu >TOM HpoHONLHAA apMaTypa KOHCONIH AOJKHA
ObITh fOBeeHa N[O CBOGOIHOTO KOHLA KOHCOJIH M
HMeTH HAJUTEXal[yIo aHKePOBKY (CM. m. 5.44 u 5.45).

Ilpu XecTKOM cOeMHEHHWM pHIelii H KOJIOHHBI C
3aMOHOJIMYMBAHHEM CTBIKA H NIPHBAPHBAaHHEM HIDKHEH
apMaTyphl puresist K apMaType KOHCOJIH Yepe3 3aKiaf-
Hble JeTaIH NMpOJIONIbHAsA apMaTypa KOHCOJIM HpoBeps-
€TCA H3 YCJIOBHUA

)
0=~ N, <R, (209)
0

rae Iy, hy — COOTBETCTBEHHO BBUIET H paGouas BBICO-
Ta KOPOTKO#A KOHCOJIH;
N; — roph3oHTaNBHOE yCHNME, NEHCTBYMOlEe
Ha BepX KOHCOJIH OT pHIeNsl, paBHOE:

M+
= _.EM (210)
ob
¥ npuHuMaemoe He Gonee 1,4 kgl R, r+ 0,30 (rme
kf M [,, — COOTBETCTBEHHO BBICOTA M JJIMHA YITIOBOIO
HIBa NPKBApHBaHUsl 3aKJIAOHBIX [ETAJICH PUTesIsa H KOH-
coma; R, — pacueTHOe CONpOTHBJIEHWE YITIOBBIX

UIBOB Cpe3y IO METATY ILBA, ONpeaenseMoe COlIacCHO
CHull 11-23-81, npu snextpomax 342 Ry, = 180 MIla;
0,3 — k03 uIMEHT TpeHHA CTAIH MO CTAIH), a TAKKE
He Gonee RgpAdgsp (rme Rgp m Agp — COOTBETCTBEHHO
pacueTHOe COMPOTHBIIEHHE H IVIOLIAAD CEUYeHNs BepXHei
apMarypbl puress) .
B dopmynax (209) u (210):
M,Q — cooTBETCTBEHHO H3rHGaOLIMil MOMEHT M Io-
nepeyHas Cwia B HOPMaIbHOM CeYeHHH PH-
refs MO Kpamw KOHCOMM; eclIM MOMEHT M
pacTATMBaeT HIKHIOK IpaHb pUresif, 3Haye-
Hue M yuureiBaerca B ¢opmyne (210) co
3HAKOM ,,MHHYC”;
lyp — dbaxTvueckas mIMHA IVIOIANKH ONMPAHKA
Harpy3kH BJIONIb BbUIETa KOHCOMM;
hyp — pabouast BbICOTA DHTeNA.

TIPHMEPBI PACYETA

Ipumep 49. Jlano: Ha KOPOTKYI0 KOHCOJIb KOJIOHHbI
omMpaerca CBOOOOHO Jexamas cOopHas Ganka
(vepr. 70), maymas BAONL BbUIETA KOHCONM; GIMHA
IWIOWAAKH omipanus [y, =300 MM; umMpHHa KOH-
conu  (KONOHHBI) b MM; COOTBETCTBEHHO
BBICOTa M BbUIeT KOHcomd A = 700 mm, I, = 350 mum;
GeToH KONOHHDI TsKenbIi Kiacca B25 (R, = 13 MIla,
Ry, =0,95 MIla nip 75, =09; Ej =27 - 10° MIla);
nponoinbHas apmarypa knacca A-III(R; = 365 Mlla);
Harpy3ka Ha xoHcorns Q = 700 xH.

TpeGyerca mpoBepHTs MPOYHOCTb KOHCONM Ha MEi-
CTBHE HOMEPEYHOH CHNILI M ONpeNeNuTh IDTIOIANb Ceve-
HUA NPONOJIbHOH apMaTyphl B XOMYTOB.
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Pacuer. hg =h — a=700 — 30 = 670 mm. Ilo-
cxoneky 3,5Rybho =3,5-095-400-670 =891,1 x
x10°H=2891,1 kH>Q =700 xH u B 10 %e Bpema
2,5Rybhg =2,5-0,95-400-670 = 636,5 kH <Q=
= 700 xH, npouHOCTh KOHCONH MpOBEPSAeM U3 YCAOBUA
(207).

CornacHo 1. 3.99, pacueTHyI0 [UIHHY IUTOLIANKH OIH-
PaHHsA Harpy3KH IIPUHMMaeM PaBHOM:

lup = -§— lup,f = %300 = 200 mm.

CormnacHo 1. 5.77, mpUHKMaeM IIAr XOMYTOB paBHBIM

5, = 150w<—Z— =Zg°—= 175 .

[Ipu nByxBeTBeBBIX XOMYTax muamerpoM 10 MM
umeeM A, = 157 mm?, Torna

A 157

= oW =2,62-10%;
f = hs,,  400-150
E, 20-10°
a= -—s=———4 =74;
E, 27-10
sin?g = —10___ 670° =0,786 ;
W+B  670% +350° T

0,8Ryblyy,, sin*0 (1 +5 oyt,,) =0,8 - 13 - 400 - 200 x
x0,786(1+5-7,4-2,62-107%) =
=1717-1° H>Q=700xH,

T. &. IPOYHOCTb KOHCONH IO momepeuHoii cune oGecre-
yeHa.

U3 ycnosua (208) ompenenum HeoGxomumylo mio-
1WA/h CeYeHHA NPONONIbHOM apMaTypbl KOHCOJIH:

_ Qi _700-10° - 350
hoR, 670 - 365
Mpunumaem 3 @ 22 (4, = 1140 mm?).

= 1002 mm>.

Ay

Pacuer 3axnamHmix neranei
H COeMBEHWH 3JIeMEHTOB
PACYET 3AKJIAJIHBIX NETAJIENR

3.101 (3.44). Pacuet HOpMaBHBIX aHKEPOB, PHBa-
PEeHHBIX BTaBp K IUVIOCKHM 3JeMeHTaM CTaIbHBIX 3a-
KJTaAHbIX [OeTallell, Ha JieiiCTBHe H3ruGaonmx MoMeH-
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TOB, HOPMaTBHBIX M CABHTAIOUMX CWI OT CTATHYECKO#
HATpY3KH, pacmoyiOXKeHHbIX B OIHOM IUIOCKOCTH CHM-
METPHM 3aKJIAJHON Netamu (4epT. 71), MOJXKEH NMpou3-
BOIMTBCA 1O popMmyIIe

Q 2
Ly S)
A= , (211)
RS

rme A,, — CyMMapHas IUIOINadp MNOMEPEYHOTO ceve-
HMA aHKepoB HaMGoJiee HaNpsDKEHHOTO
pana;
N, — HauGonblilee pacTATMBAWOIIEE YCHIHE B
OJIHOM DALY aHKEPOB, paBHOE:

M N
Non =z_+ 'n—i (212)

Q,n — CHBHralollee YCUIHe, NMpPHXOAsIIEECH Ha
OIMH pAl aHKepOB, paBHOE:
-0,3N,
Qun =-Q—,,—’L"; (213)
an
N',,, — HauGomnbliiee CHKUMArOILee YCUKe B OTHOM
pamy aHKepoB, onpefensemoe o popmy-
e
© M N
an =7 g (214)

B ¢opmynax (211)—(214):

M, N, Q — COOTBETCTBEHHO MOMEHT, HOPMAIbHAR M
caBuraroiiass CHIIbI, neﬁcmylonme H2 3aK-
JIANHYI0 OeTalb; MOMCHT ONpenenAeTcsa
OTHOCHTEJIBHO OCH, pAacHOJIOXKEHHOH B
IUIOCKOCTH Hapy>XXHOW rpaHH IUIACTHHBI M
npoxonsileil uepe3 HEHIP TAXKECTH BCeX
aHKepoB;

Z — pacCTOosiHME MexXAy KpaHHuMH padaMu
aHKepoB;

n‘m — YMCNIO pANOB AHKEPOB BAOIb HAllpaBlie-
HHfA CHBHMraiolieil CWiIbl, eciinm He oGecre-
YMBACTCA PaBHOMEpHasA Hepexava COBHIa-
tomtedt cwpl Q Ha BCe pAfbI aHKEPOB, TO
NpH ONpedesieHUH CIOBHUIAIONIETO YCHIIHA
Q,, YWMTbIBaeTCA He Gollee ueTbipex ps-
foB;

A — K03 PHUHEHT, ONpe/IeNAEMBIil IJIA aHKep-
HbIX CTepXHeH miameTpoM 8—25 MM mna
TAXKEIOr0 H MEIKO3epHHCTOro GeTOHOB
kimaccoB B12,5—-B50 u nerkoro GeroHa
xnaccoB B12,5-B30 mo ¢opmyne

3

- 475 VR,
a+ O’ISAanl) VR—s

HO Np¥HMMaeMbi He Gonee 0,7, misA TH-
XeJIOoro H MeNKo3epHUcToro 6GeToHOB
Knacca Bbuie B50 xoadbduuueHT A npuHH-
Maercs Kak mis xnacca BSO, a wis nerko-
ro 6eroHa knacca Bbmie B30 — kak mia
xnacca B30, Ina tsoxenoro GeroHa koag-
HIMEHT A MOXKHO ONIpeNeIIATSH o Tabu. 28.

B dopmyne (215):

R,, R,—BMIlla;

, (215)



NpH OmpeneneHHH R, KOIQPUUMEHT 7,
(cM. 1. 3.1) npuHMMaeTcs paBHbIM 1,0;
Agpy — IUIOWIANE CEUEHMA aHKEpHOTO CTEPXHSA HauGo-
Jlee HAIpPSKEHHOTO pAMa, cM? ;
B — xo3dGUUHMEHT, NPUHMMaEMBI paBHEIM A

GeToHa:
TAXKEIOTO . . . . v v vy v 1,0
MEJIKO3EPHHCTOrO TPy MIL:
. 0.8
BuB ............ 0,7
JMETKOTO . . oo v v e e v o .. 2,[2300

(P}, — CPEIHAS  MNOTHOCTH
6GeToHa, kr/M*);

§ — xo3ddunment, onpenensemoiil no Gopmyne

1
8=V1+w’

HO npuHHMaeMbIit He MeHee 0,15;

(216)

N
agecs w = 0,3 —42

7

npu N,, >0 (umeerca TpHxKa-
an

THe) ;

w=0,6 % npu Na'n < 0 (Her npwKaTHs) ;

€CNK pacTArMBAOUIME YCWIHA B aHKepax oT-
CYTCTBYIOT, TO K03¢dduimeHT § npuHUMAaeTcs
paeHbM 1,0.

IItomwams ceueHUA aHKEPOB OCTAIBHBIX PpSNIOB
OOJIXKHA MPUHMMATHCA PaBHOM IDIOLIAAM CeYEeHHA aHKe-
POB HauOoree HaNPSXKEHHOTO pAa.

B dopmynax (212) um (214) HopmanvHas cwia N
CUMTACTCA TOJIOXKMTEIbHOM, €CJIM HanmpaBjieHa OT 3a-
KIagHO# detanu (cM. ueptT. 71),d OTpHUATENbHOH —
ecilM HanpaeeHa K He. B cnyuasx, KOTrAa HOpMajs-
Hble ycwnua N,, ® N,,, a TakKe CABHralollee YCHIHe
Q,n TPH BBHIMHCIEHWM TO dopmynam (212) — (214)
NONYYaloT OTpHUATeNbHBIe 3HaueHWsd, B (opMmynax
(211), (213) u (216) uxXx npUHAMAKT pPaBHBIMHK
Hynwo. Kpome toro, ecim N,,, nony4aer oTpHiatenbHOe
3HaueHue, B popmyne (213) npunumaerca NV, =N.

IIpH pacnosio>KeHHH 33aKJIAZHOM AETanH Ha BepxHeii
(upu GeTOHHPOBaHUHM) MOBEPXHOCTH U3NENMHA KOIDH-
IMEHT A yMeHbluaercs Ha 20 %, a 3HaveHne N,, B dop-
Mmyne (213) npuHuMaeTca paBHbLIM HyIIO.

1-1
gy P T
Q ‘ l L o af.: {
T reteT T
" \
| RN .
Al .

Yept. 71. Cxema ycHINH, ACHCTBYIOMMX HA 3AKIAAHYIO ACTaNb

3.102. PacueT HOpMaJIbHBIX aHKEPOB 3aKIJIA/IHBIX MAe-
Tajie Ha JIeACTBME pACNONOXKEHHBIX B OBYX IDIOCKOC-
TAX CHMMETPUM 3aKIIaHOH JeTayiM m3rubarolmx Mo-
MEHTOB ¥ CHOBMTAIOIIMX CHJI, 2 TAK)KE HOPMAJILHOM CHITBI
M KPYTAIIMX MOMENTOB BBIHOJIHACICH B COOTBETCTBHH
¢ ,PexOMeHIaUMAME MO HPOEKTHPOBAHUID CTAJIBHBIX
3aKNaHpIX fAeTaned miA Xene306eTOHHBIX KOHCTPYK-
i’ (M., Crpoitusnar, 1984).

3.103(3.45) . B 3axnafHO# AeTanu C aHKepaMH, NipH-
BapeHHbIMM BHaxJecTKy NoA yrioM ot 15 mo 30°
(eM. m. 5.111), Ha/IOHHBIE aHKeEpa, paclonaraeMsle
CHMMETPHYHO OTHOCHTENBHO IUIOCKOCTH AEHCTBHA CIIBH-
rajouiedl CHIIbI, pPacCUMTHIBAIOTCA Ha MeHCTBHe 3TOH
capuraiome cunst (pu @ > N, roe N — oTphIBatolLas
cuia) no popmyne

Q-03N),

—, @17

Aan,inc =
s

rae Ay inc — CYMMapHas IDIOMIa/h NONEPEYHOTO Ce-
YEHUS HAKJTOHHBIX aHKEPOB;

N,, —cm. 1. 3.101.

Ilpn 3TOM ROMXHBI YCTaHAaBIMBATHCA HOPMAIbHbIE
aHKepa, paccuMThiBaemble no dopmyne (211) mnpu
& = 1,0 u npu 3HaueHuax Q,,, papHeix 0,1 cupuraloe-
ro ycunus, onmpepensemoro no ¢opmyne (213). Io-
HNyCKaeTCs yMEHsIaTh IUTOIANb CeYeHWs HAKJIOMHBIX

TaGnuua 28
Huamerp 3uauenus KoaduIMenTa \ LA paciera HOPMAIEHEIX aHKePOB 3aK/AIHBIX MeTalel B 3aBHCHMOCTH
aHKepa, OT KJIacca Tshkenoro GeroHa M apMatyphl
MM
B15 B20 B2S B30 B40 =BS5S0

Al | AT JAIT| A1 | AL | A-TID) AT | AL | ATIE ] AT | AT | AT} AT | AT A-IIL| AT | AL | A-QIE

8 060 - |04810,66 | - 0531070 - 0571070 - |06010,70] - {066 0,70 - 10,70

10 0,58 | 0,52 | 0,45 | 0,64 |0,57 | 0,50 | 0,69 0,62 | 0,54 | 0,70 §{ 0,65 0,57 | 0,70 | 0,70 0,63 { 0,70 | 0,70 | 0,66
12 0,55 10,50 {043 10,61 |0,55 | 0,48 | 0,66 | 0,59 | 0,52 | 0,70 | 0,62 ] 0,55 | 0,70} 0,69 | 0,60 | 0,70 | 0,70 10,63
14 0,53 0,47 |0,41)0,58)0,52 | 0,46 | 0,63 | 0,56 | 0,49 | 0,66 | 0,59 ) 0,52 ] 0,70 | 0,65 ] 0,57 } 0,70 | 0,69 ] 0,60
16 0,50 | 0,45 10,39 10,55 10,49 | 0,43 | 0,59 0,53 | 0,47 | 0,63 | 0,56 | 0,49 | 0,69 ] 0,62 | 0,54 | 0,70 | 0,65 | 0,57
18 04710421037 )0,52 1046 | 0,41 | 0,56 } 0,50 | 0,44 | 0,59 ) 0,53 | 0,46 } 0,65 | 0,58 | 0,51 ) 0,68 | 0,61 }0,54
20 0,44 10,39 (0,34 10,49 { 0,44 | 0,38 | 0,52 | 047 | 0,41 | 0,55)0,50|043}0,61]|0,54]|048 | 0,64 | 0,58 |0,50
22 0,41 10,37 10,32 1046 (0,41 | 0,36 | 0,49 10,44 | 0,39 | 0,52 | 0,46 | 0,41 | 0,57 | 0,51 | 0,45 | 0,60 { 0,54 10,47
25 0,37 10,33 0,29 | 0,41 {0,37 | 0,32 | 0,44 | 040 | 0,35 | 0,47 | 0,42 | 0,37 { 0,51 | 0,46 | 0,40 | 0,54 | 0,49 {043

NMpuMeuannusn:l JIna Gerona xnacca B12,5 xoachdument A cremyeT yMensiiats Ha 0,02 1o cpaBHeHHIO ¢ KO3 PULMERTOM

Anna Gerona xnacca B1S.
2. 3Hauesns ko3 dULUMEHTa A\ NPHBe/EHs! NP Ypi = 1,00.
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aHKepoB 3a CYeT Iepefay Ha HOPMaIbHble aHKepa
wacTH cABHralowiedi cunsl, paBHOH O —09R A , inc-
B atoM ciyvae 8 onpenensercs no ¢gopmyne (216).
3.104. Ha npuBapeHHsle K IUIaCTHHE YIOPHI M3 HOJIO-
COBOH CTaIM WIH apMaTypHbIX KoOpoTbmedl (cM.
n. 5.114) moxwHo mepenasath He Gonee 30 % cnpurai-
LLeH CWIBI, ACHCTBYIONICH Ha ETaNb IPH HAMPDKSHAAX
B Oerone mon ymnopamu, paBHBIX Ry . IIpu 3toM 3Haue-
HHE CABMralouied CHiIbl, NepeaBaeMOH Ha aHKepa 3a-
KJTaIHOH JIeTaH, COOTBETCTBEHHO CHIXKAETCA.
3.105(3.46) . KoHcTpyKIMsa CBapHBIX 3aKJIagHbIX Jie-
Tale#l C MPHBAPEHHBIMH K HUM 31EMEHTAMM, HEpea-
MMM Harpy3Ky Ha 3aKJiafiHble AeTaliH, JOIkHa obecne-
uHBaThb BKI/IIOYEHHE B paGOTy aHKepHBIX CTepXHeH B
COOTBETCTBHH ¢ NPUHATOH pacyeTHOH cxeMOH. BHenmme
3MEMEHTb] 3aKJIaIHbIX JieTajiel H X CBapHEBIC COEUHE-
Husi paccumrhiBalorcs cormacio CHull 11-23-81. Ilpm
pacuere MIACTHH ¥ HaCOHHOIO NPOKATA HA OTPHIBAIOLIYIO
CHJIy peKOMEHAyeTCs NPHHHUMATh, YTO OHH IIAPHHPHO
COCIMHEHBI C HOPMAIbHBIMH AHKEPHBIMH CTepXKHAMM.
Ecnu sneMeHT, Nepepaoumii Harpy3ky, NpHBapHBaeT-
¢ K IUIaCTHHe MO JIMHWH PaclioNioXXeHNs OJHOTIO M3 piA-
OB aHKEPOB, NMPH pacueTe OTPhIBAlOIIYI0 CHIIY PEKO-
MEHJIyeTC yMeHblIaTh Ha BenmuuHy n A, R, (rne
~ YKCTIO aHKEPOB B JaHHOM DY) .
Kpome Toro, TONUMHY IUTaCTUHBI ! PacYeTHOH 3aK-
JIAIHOM AETAIH, K KOTOpO# NpHBAapHBAIlOTCA BTaBp aH-
Kepa, cliefyeT NpOBepATh U3 YCIIOBHA

R,
=0,25d,, 5— R , (218)
rae d,, — OMaMeTp aHKepHOI‘O CTepXHA, TpebyeMmblii
MO pacuery;
R — pacueTHOe CONMpPOTHBIICHWE MPOKATHOH CTa-

MM 3aKJIafgHOH [ieTalld CHOBUIY, paBHoOE
0,58 Ry (roe Ry — cm. CHuII 11-23-81).
InAa THIIOB CBapHBIX COeONMHEHHH, 00eCIeYMBAIOLIX
G4nbuIyI0 30HY BKIIJOUEHWs IUIACTHHBI B paboTy HpH
BLIPHIBAaHMM M3 Hee aHKEpHOTO CIepXkHs (CM. To3. 6
Ta6711. 52), BO3MOXHa KOppeKTHpoBKa ycioBua (218)
C LENBI0 YMEHbIIEHNA TonumHb! macTurbl. Ilpu medct-
BHM Ha 3aKJIAAHYI0 OETalb ¢ YMEHBIUEHHON TOJILMHOM
IUIaCTHHBI COBHrarowiei cwibi ¢ cymMmapHad IDIOINadb
ceuenus (NepneHOMKYISAPHOTO NEACTBHIO TOH CHIIBI)
IUTACTHHBI ¢ MIPUBApeHHbIMH K HelH 37ieMeHTaMHy B 30HE
PACTIONOKEHKA AHKEPHBIX CTepXHed BHONG cHibl
NpHHHMaETCA He MeHee IUIOLIAH CeueHHs IJIaCTUHBI
TOJIILMHOM, ONlpefensemol 1o popmyie (218).
3.106. IIpu BBITOJTHEHHH Y CTIOBUA

N,, <0, (219)

—cm. 1. 3.101, 1. e. Korna Bce HOpMATIbHBIE
aHKepa pacTAHYThI, IPOM3BOAAT pacyueT Ha
BhIKaibiBaHWe GeTOHa ciepywImM obpa-
30M:

2) 1A HOPMANBHBIX AHKEPOB C YCHICHUEM HA KOH-
gax (cM. m. 5.113) — u3 ycmoBus

5,6, AR
N< 125 , (220)

143521 +35-%2
ay a,

rme N,

e A — mnomaib NpoeKIMY Ha INIOCKOCTh, HOPMAJTb-
Hyl0 K aHKepaMm, NMOBEPXHOCTH BbLIKAJbIBA-
HUA, WOYIed OT yCHieHuH aHkepoB (KpaeB
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QHKCPHBIX IUIACTHH WIH BBICKCHHBIX FOJIO-
BOK) mof yriom 45° x ocsAM aHKepoB; IpH
IKCUEHTPHCHTETe CHIbI N OTHOCUTENBHO
LIeHTpa TAXKECTH aHKepoB ey = M/N pa3mep
IpOeKIMM TOBEPXHOCTH BBIKAIbIBaHUA B
HAIpapJIeHWH 3TOTO HKCLUEHTPUCHTETa yMEHb-
1I3eTCsi Ha BEJIMYMHY, PaBHYIO 2€q,IpH COOT:
BETCTBYIOIEM .MEIUEHHH HAKJIOHHOM IpaHH
NOBEpXHOCTH BBIKAIbIBaHUA (Yepr. 72);
IUIOIafH AHKEPHBIX IUIACTHH WM BbICaXEH-
HBIX FOJIOBOK, paclOJIOXeHHbIX Ha IOBepX
HOCTH BbIKQJIBIBaHHUA, HE YUHTHIBAIOTCA,
8y — ko3 pHLUMeHT, IPHHMMAEMBIH paBHBIM: I
TAXKENIOTO H MeJIko3epHucToro Geronos —0,5;
A nerkoro 6erona — 0,4;
8, — xoadPuIMeHT, NPHHIMAEMBIH PaBHbIM:
npu P& <025 umm 22> 0,75
b Rp
62 = 1,0,

< Obe
npu 0,25 Ry

<0,75 6, =12.

Ilpu 3TOM, ecnH YacTh CTepXKHA IJIMHOMN @ Pacmlosio-
xeHa B 30He GeroHa mpu 0,25 <oy./Ry <0,75, &,
omnpepensaerca no gpopmyie

5, =1+027, (221)
a
3pech [, — [IMHA AHKEPHOTO CTEPXKHA;

COKMMaIe HanpsxeHHs B GeToHe 0y,
neplieHIVMKY/ApHEIE HOPMAIBHOMY aHKEpY
M pacrpefielieHHble TI0 BCel [UIHHE, onpefie-
JIANTCA KaK I YIpYroro MaTepuaia Io
NPHBENCHHOMY CEYeHHIO OT NMOCTOAHHO JigH-
CTBYWOIIMX Harpys3ok MNpH ko3dpduimeHre
Hajie)KHOCTH MO Harpys3Ke, paBHoM 1,0;

a;, d; — pa3Mepbl NMPOEKIMH NMOBEPXHOCTH BHIKAJIBI-
BaHuA,;

ey, €, — 3KCUeHTPUCHTETH! CHWIbI N OTHOCHTENIBHO
LeHTpa TsKeCTH Iowamy A B HalpaBIIeHHK
COOTBETCTBEHHO Pa3MEpoB 4y M &2

1 1 ~1
_.| cslg lag
] 7 1 -5
45° Q \\ / 3 Zg-
N s < 2l &l 1 7
) R + | ST
IR =t o =5 B
o s o | AT ST
o™~ 4L\ ; / [\ !'N
la — =
— e 4
T’I ay /2 P az/2
Qs

Yepr. 72. Cxema BpIKANBIBAHMA GeTOHA aHKEPAMH 3aKNAXHOM
ReTain ¢ yCHIISHHAMA k3 KOHUAX npa N, < 0

1 — TouKa NpHJIOXEHHA HOpManBHOH cunel N; 2 — noBepx-
HOCTb BBIKANLIBaHKs; 3 — MpOeKIpA NMOBEPXHOCTH BHIKAILIBA-
HHS Ha IIOCKOCTE, HOPMANEHYI0 K aHKepaM



6) mnst aHkepoB 663 ycweHMs Ha KOHIAX pacyeT
NIPOK3BOOUTCA U3 YCIIOBUA
5,8, Ay R I —h
N< D R Ay~ (222)

e e
1+3,5-8L 435-h2 an
qp ap,

rae Ay — 10 e, 4TO U A, ecrv OBEPXHOCTb BbIKATIbI-
BaHKA NPOXOIMT Ha PAacCTOSIHMM A OT ILiac-
THHBI 3aKnafHoOi netany (yept. 73);
apy, Gy, ~ pa3sMepbl MPOSKLMH MOBEPXHOCTH BbIKAJIbI-
BaHUA;
€41, €}, — IKCUEHTPHCUTETbI CUIBI N OTHOCHMTENIBHO
LeHTpa TAXKECTH IWIOWAny 4, B HampaBie-
HHY COOTBETCTBEHHO Da3MepOB dy, Hdy,;
A,p o — IO CEUEHHsT BCeX aHKepOB, Mepece-
KaoUMX [IOBEPXHOCTb BHIKAJbIBAHHA;
l,n — IUTMHA 30HBI aHKEPOBKH (CM. I1. 5.44).
Ycnosue (222) npoBepsiercs NpU PasUuHbIX 3Ha-
YEHUAX /1, MEHBILMX AJIHHbI 3HKEPOB WIH PaBHbBIX €.
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Yepr. 73. CxeMa BbIKaNbIBaHKA GeTOHA aHKepaMM 3aKNagHOK
Retanu Ges ycunenmit Ha KoHuax npu N, < 0

1 — ToyKa NpUIIOXKEHUS HOPMAaNbHOH cuibl N; 2 — noBepx-
HOCTh BBIKANBIBAHUSA; 3 — MPOEKUMSA NMOBEPXHOCTH BHIKAILI-
BaHUA Ha IUIOCKOCTh, HOPMAJIBHYIO K aHKepam

Ecnu uMcno aHKepoB B HaNpaBlIeHHH 3KCIUEHTPHUCH-
TeTa Gospie ABYX, B ycnosusax (220) u (222) cuny N

EciM KOHuUBbI aHKepoB HaxoAATcs BONHM3M MOBEpX-
HOocTH GeTOHa, IPOTHBONOJIOKHON IUIAaCTHHE 3aKIIaTHOH
OeTaTd, HeoOXOOMMO MpPOM3BECTH [ONOJIHUTENbHYIO
npoBepKy ycnoBua (222) Ge3 yueTa NOCHEAHEro wie-
Ha NpaBOH YacTH YCIIOBHMA IIpH h, paBHOM pacCTOAHHUIO
OT IUTaCTHHBI [0 MpPOTHBOMHONIOKHOH IpaHM 3IEMEHTa,
Ip¥ 3TOM YacTh IUIOIIAmH Aj, pacnoloXKeHHas Mexny
KpaiHUMHU pAOAMH aHKEPOB, He YYHTHIBAETCA.

3.107.Ilpu BbINOTHEHMH YCIOBUA Na'n >0 u Hanu-
UMK YCWJIEHHSi Ha KOHIaX aHKepoOB pacuer GeToHa Ha
BbIKQJIbIBaHHE (uepT. 74) MPOU3BOIMTCSA H3 YCIIOBHSA

6,8, A R
<121br, (223)

an
1+35 %
a

rae N,, — cm. dopmyny (212);
A; — 10 %xe, uto A B dpopmyne (220), ecnu no-
BEPXHOCTb BBIKAJIBIBAHUA HAauYMHaeTca OT
MecTa ycuJieHMsl aHKepoB Hauboriee pacrsa-
HyTOrO psifia (CM. ¥ept. 74) ;
€ — 3KCIERTPUCHTET YCWwIHA N OTHOCHTEIBHO
LeHTpa TAXKECTH IUToMmaM A, B Hampasie-
HUM pa3Mmepad.

PacueT Ha BBIKaJBIBAaHHE MOXHO He MpPOWU3BOIMTD,
€CJIM KOHLbI aHKEpOB 3aBeleHbl 32 MPONOJIbHYI0 apMa-
TYpY, PAaclONIOKEHHYI0 y NpOTHBONOJNOXXHOH OT 3aK-
JIaHO# [IeTA/IM TPaHH KOJIOHHBbI, 3 YCWIEHHA aHKepOB
B Bujle IUVIACTMH WY HONEpeYHbIX KOPOTBILUEH 3atlen-
JIAIOTCA 32 CTEPXKHM HPOJIOIBHOM apMATypbl AHAMETPOM
Ip¥ CHMMETPDHYHOM 3alleluleHUd — He MeHee 20 MM,
MpH HeCHMMETPHYHOM — He MeHee 25 MM (uepT. 75).
B 3TOM cnyyae yyacTOK KOJOHHBI MEXAY KpaiHUMH
pAdaMH aHKEpOB NpoBepseTcd, cornacHo mn. 3.31 u
3.53, Ha fleHiCTBHE TOTIe peYHOH CHIIbI, PABHOM

Q= Nan + Qcol’

rie Qo — DONepeyHass Cuaa Ha yYacTKe KOJIOHHBI,
npwiexameM K Haubolee pacTAHYTOMY
pAly aHKepoB 3aKJIaHOH JeTalu, ompe-
nensieMasd ¢ Y4eTOM YCWIMH, NEACTBYIO-
LLMX Ha 3aKJIafiHy10 AeTanb.

2 \ M
MOXHO YMEHBLIUTb Ha BETTHYUHY ( 1- —_
nan z
-’——I
7/
7/
s 7
Yepr. 74. CXeMa BbIKA/IBIBAHMA 45°
GeTOHA PACTAHYTHIMH AHKEpPaMH 3 s
3aKnagHoit aetamu npu Ng, > 0 45
l — rmnpoeKkuMA TOBepXHOCTH N =
BBIKANILIBAHUA HAa  IUIOCKOCTS, L N\
HOPM@IBHYI0 K aHkepam; 2 — 3
aHKepHasd IUIaCTHHA;, 3 — Touka N =
NPHIIOXKEHHA younus N, la
]

109



i, 4
2 q Qcol
/ - _
i I,Nan
A1 8) 2
2\
= 1
AF===3
CL_—- 3 ]

Yepr. 75. KoHcTpykuus 3aknafHol geramu, He Tpebyloweit
pacyera Ha BbIKANbIBaHHE

a — 3aKnafHasi QeTajlb ¢ KOPOTHILIAMH, CHMMETPUYHO 3allerreH-
HBIMH 32 NPOJOJIBHYIO 2pMaTypy KOJOHHBI; 6 ~— 3miopa
y4acTKa KOJIOHHBI C 3aKJIAHOR eTanblo; 6 — aHKepa 3aKiaf-
HOY JleTalH C aHKEepHLIMHU IUIACTUHAME, HECHMMETPHYHO 3aliell-
JIeHHBIMH 3a OpOMONIBHYI0 apMaTypy KOJIOHHBI; [ — momepey-
Hele KOpOTBIM, TpUBAapeHHBIE KOHTAKTHOM CBapKoH K
aHKepaMm; 2 — aHKepa; 3 — aHKepHbIe [IaCTHHEL

3.108. Ecnu cosurawomas cuna Q OeicTByeT Ha 3aK-
JIagHY10 [OeTanpk II0 HAMpaBJICHHI0O K Kpaw 3JIEMEHTa
(uepT. 76), NpH OTCYTCTBMM HAKJIOHHBIX AHKEpOB pac-
YeT Ha OTKA/IbIBaHUe GETOHA MIPOM3BOIUTCA U3 YCIIOBHSA

Q<61Rb,bh

e (224)
1+3,5 B
rme 8§, — cM. 1. 3.106; npyu pacnonokeHHH 3aKJIAIHOM
OeTan¥ Ha BepxHed (mpM GeTOHHpOBaHHMH)
MOBEPXHOCTH H3JIENHA M3 JIerKHX GeTOHOB
k03¢ duument §, ymeHsmaercs Ha 20 %,

b - uMpyHa 3eMeHTa, paBHas b =c; +¢; +§
(rme ¢; M C, — pacCTOSTHMA OT KPaHHUX
pAnoB aHKepoB [0 OmkalumMX KpaeB
3NleMEHTa B HaNpaBJIeHHH, HOPMAJIBHOM K
cABUralouieil cuie, NpUHUMaeMble He Gonee
h; s — paccTossHHe MeX(Ly KpaHHHMH pANaMH
aHKepOB B TOM K¢ HAIIPABJICHHN) ;

h — paccrosume ot HauGonee yHaNeHHOro paAma
aHKepOB [0 Kpas JJIeMeHTa B HanpaBJICHUH
cOBHraiomed cwibl (), NpUHUMaeMoe He
6onee TonmumHbL memerTab, (cM.ueprt.76);

€ — 3KCUEHTPHCHTET ciitbi 0 OTHOCHTENBHO cepe-
DHMHbI HIMPUHBE IeMeHTa b.

B cnyuae mpunoxeHMsi K 3aKJIafHOH HETaly Kpome
capuraiomed cwibl @ OTpsiBalOIUeH CHibl N MpaBadg
gacTh ycnoBus (224) ymHoxaeTcst Ha K03 ¢MIMEHT
5. =1 0,3N
" AoutRbt
(rne A,y,; — IOWaAs NPOEKIMH Ha IUIOCKOCTh, Iep-
TEHIMKY/APHYI0 OTpbiBawouiel cune N, HOBEpXHOCTH
OTKAaJIbIBAHHA) .

, TpuHuUMaembtit He Menee 0,2
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Yepr. 76. Cxema qns pacyera Ha OTKa/biBanue GETOHa HOpMab-
HbIMH aHKepaMK 3aKAAAHOR feTanu

B cnyuae npwiokeHHA CABUIamolIed CWIbI K 3aKJIaf-
HOH feTan¥ ¢ HaKIOHHBIMH aHKePaMU, NpPHUBApEH-
HBIMHM BHAaXJIECTKY M MMEWIUMMH Ha KOHIAX YCHJICHHA

(cMe m. 5.113), pacuer Ha OTKaNbiBaHKe GETOHA NPOU3-
BOJMTCA B COOTBETCTBMH ¢ Pexomenmammsamu, ynoms-
HYTbIMH B 11. 3.102.

3.109. Ecin Ha KOHLIaX aHKEpOB 3aKJIAHOW JeTal
MMEITCA YCWIEHUs B BHIE aHKEePHbIX IUIACTHHOK WM
BBICAXEHHBIX rojIoBOK (cM. 1. 5.113), GeToH noa 3TH-
MH yCWIEHHAMH [POBEPACTCA HA CMATHE U3 YCIIOBHA

Nipe SoopRpAlc » (225)
rae @, gy — Ko3hdHIHeHTsI ,0NpenieNnsaeMble COIacHO
m. 3.93;

Aoy — WIOMa[Ab aHKEPHOHW INIACTMHBI WIH Ceye-
HHSI BBICOKEHHOM IOJIOBKH 33 BLIYETOM
IVIOHIA/IN CeUeHHUs aHKepa;
Nj, . — CHNa CMATHA, ONpeaeNnseMasn CIeOyOWHM
obpasom:
a) 1A aHKepoB, IPHBAPEHHbIX BTaBP, NpH [, => 15d:
€CITH BJIOTb aHKEPa BO3MOXHO 06pa3oBaHHe TPEIUMH
OT pacTshkeHHsA OeTOHa WIH B CJliyyae NpHMeHEHHA
TNIaIKHX AaHKepHBIX cTepkHelt — no dopmyne

Nioe =Nopr; (226)
ecn oGpa3’oBaHHE 3THX TpeIMH HEBO3MOXHO — IO
¢dopmyne

_ an
Nloc"Nanl )

an

; (227)

6) Ans aHKepoB, NPUBapEHHBIX BTaBP, NpH I, < 15d
3Hauenue Ny, ., onpenenenyoe no gopmynam (226) u
15d - I,

s
Ia n

(227), ypenuuuBaercs Ha Q,,,,



B) Il aHKEpOB, NPHBAPEHHBIX BHAXIECTKY, N,

omnpenensercs Mo Gopmyie
Nioe = Qine- (228)
B dopmynax (226) —(228):
N, y1: Gy — COOTBEICTBEHHO HanBonbulee pacTArH-
Ballllee W COBHMralliiee YCHIIMA, IPHXO-
AAUMecs Ha OOHH HOpMAIbHBIA aHKep
(cMm. 1. 3.101)
Qine — YCWIHE B HAKIIOHHOM aHKepe.
®opmyrort (225) MOXHO MONbL30BATHCA, ECNIH TON-
ILMHA aHKEPHOH IUIaCTMHBI cocTasisier He MeHee 0,2 ee
IUTHHBL.

3.110. Onpenenenue nepeMeuleHui cBapHbIX 3aKiaj-
HBIX [ETaJied, pacyeT HaKJIOHHbIX aHKepOB, IpMBapeH-
HBIX IIOA cyioeM (droca K IUIacTHHE nof yrioM Gonee
45°, 1 pacueT WITAMNIOBAHHBIX 3aK/IAJHbIX AETATIEH MpPO-
H3BOAATCA COTNacHO PexomeHmamyaM, ynOMAHYTHIM B
n 3.102.

IMTPUMEPH PACYETA

Tpumep 50. [ano: 3aknafHast OeTab KOJIOHHBI C
MPUBAPEHHBIM CTOJIMKOM Uil OMHpaHus OOBA30OUHBIX
faloK, a TAKXKe PACMONOXKEHHE M BeJMUYHHbI HArpy30K
oT OOBA30YHBIX GaTOK — IO uYepT. 77; aHKepa U3 apMa-
Typst kiacca A-IIT ( R = 365 MIla) ; GeToH KOJIOHHBI
TKenbid kacca B20; macTMHa M3 CTATM MAapKu
BC13xn2 (R, = 215 MIla).

Tpebyerca 3anpoeKTMpPOBAaTb HOPMabHBIE aHKepa
3aKJIaTHOA JETANTH | ONpeIeNUTh TOIUHMHY IUIACTHHbI.

1 1-1
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Yepr. 77. K npumepy paciera 50

Pacyer. IIpuHumMaeM pacniookeHue aHKEpOB,
Kak Moka3aHo Ha yepT. 77. Ilockonbpky BCE Harpy3ku
DeHcTBYIOT B OOHOM HalpaBleHWM M He BBI3bIBAIOT
KpPYYeHHMA, ONpeaesisieM CYMMapHYIo IUTOWaab onepey-
HOTO ceyeHHs aHKepOB HanOoslee HAIPAKEHHOTO BEPX-
Hero pana no dopmyne (211).

JI51g 3TOTO BHIMMCIIMM MOMEHT BHEIIHUX CHIT:

M=Ql=150-0,15=225kH - m.

Ipunumas z = 0,3 m u N = 0, onpenenuM Hanbons-
1llee pacTATUBAIOLIlee YCWIMe B OOHOM PsANY aHKEPOB 10
dopmyne (212):

Ha yept. 77 cppuraromas cuna Q = 150 xH, wcno
PANOB aHKEPOB 7,, =3.

CoBurawolee ycwine, Npuxopslleecs Ha OFMH pAn
aHKepOB, BHIMHCIMM 10 Qopmyine (213), npunumas
N, =N,, =75 xH:

_ Q-03N,,

n

_150-03-75
3

Oun =425 xH.

an

Kospduument 6 onpenenum no dpopmyne (216).
N, 75

’
Taxk xak N, >0, w=03%-=03 — =052
an w » Qan 42’5 9’
1 1

oTCI07a = 0,808 > 0,15.

&= =
Vitw V1+0529

3apmaBasch IMaMeTpOM aHKepoB 16 MM, mo tabn. 28
npu knacce GetoHa B20 u knacce apmarypst A-III Haxo-
miM A = 0,43, Torma

Ve T2

R

A

an
§

2
42 500
1,11/75 000% + ( ———)
0: * Uy
_ B0808) . o
365

Ipunumaem o nBa amcezpa B KaXXIOOM pALY THaMeT-
pom 18 MM (4,,, = 509 Mm*).

IlpoBepum 3HaueHne A,, npH Ko3bduumenre, coot-
BETCTBYIOLIEM NPUHATOMY JMaMeTpy 18 MM, T. e. npH
A=041:

2
1175 000 + (si2s0
N 0,41 - 0,808
Agp = =
365

= 448 mm® < 509 Mm2.

OcrtaBnsem 218,

OnpesiermiM MHHMMATTBHO HOMYCTHMYIO [IHHY aHKe-
poB 6e3 ycwienmit /,, cormacko m. 5.112. llna szoro
BBIYMCIIMM KO3 HIMEHT 65

0,3 0,3

83= +0,7=
1+Q,./N,, 1+ 42,5/75

3HaveHue R, npuHUMaeM c yueToMm Yy, = 0,9 (Ha-
IpY3KH HENpPONIOJDKUTEIBHOTO AefCTBUA OTCYTCTBYIOT)
T. e. R, = 10,5 MIla.

Onpenesum [,,, npenmosnarasg ,B 3amac” 0p, <

<0,25Rp, T. €. mpUHBMaA w,, = 0,7, AN, =11:

wynR
I,,,,=53( “1'; S+ A)\an)d=
b

+0,7 =0,89.

=089 ( 0,7 365
10,5

+ 11) 18 =567 mm.
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YuutbiBas, YT0 Wwiowans A,, NpHHATA C 3aNacoM,
YTOUHMM 3HaYyeHue [, :

448

lyn =567 509

ITockonbKy NpH TaKO# QJIMHE aHKEepOB pa3MeILEeHUe
HX B KOJIOHHE HEBO3MOXHO, Tpebyercs YyMeEHBIIMTb
UIMHY aHKEpOB C YCTPOMCTBOM Ha KOHIAX YCHJICHMI.
Cornacho n. 5.113, KOHIBI aHKEPOB YCWIMBAEM BBICA-
KEHHBIMH TOJIOBKAMH AMameTpoM dj = 54 mm = 3d
H npoBepAeM GETOH Ha CMATHE TOJ, 'ONIOBKOH H Ha BBI-
KajblBaHHe, NpHHAB [UIMHY aHKepOB paBHoOH [, =
=250 MM > 10d =10 - 18 = 180 mm.

PacueT Ha cMsiTHe IPOM3BOIMM corjiacho 1. 3.109.

Mnowanmp cMaATHA A, TION BbICANKEHHO# TONOBKOM
OITHOTO aHKepa paBHa:

= 500 MM > 400 MmMm.

3,14 - 54°
Apey =Am —Agm =———

— 254 = 2036 Mm?.

Mpennonoxum ,,B 3amac”, YT0 B KOJOHHE CO CTOPO-
Hbl 3aKJIAJHOM HETaM BO3MOXHO OGpasoBaHMe Tpe-
umH. Torma, cormacho n. 3.109, mpu I, =250 mm <
<15d =15 - 18 =270 mm cnna cMATHA OynieT paBHa:

15d - I,
Nioe =Ngpy + ————Cym1 =
an

_75 270250 425
2 567

HpuHrMaeM MakcHMManbHOE 3HayeHMe vp =2,5,

NOCKOJbKY pacueTHadA mnowans GeroHa Aj,., 3mech
HeompefeeHHO Benmuka; « = 1,0.
IpoBepum ycnosue (225):

a‘prbAIO(.‘l =1 '2,5 - 10,5 - 2036 =
= 53450 H> N,,, = 45 000 H,

T. €. IPOYHOCTh Ha CMATHe oGecrieyeHa.

Mockonbky Ng, > 0, pacueT Ha BbIKaNbIBaHHE npo-
H3BOIMM cornacho 1. 3.107. KoHupl aHKepoB ¢ ycuie-
HUAMH He 3aBefieHBI 32 NPONOJILHYI0 apMAaTypy KOJIOH-
Hbl, PaCMONIOKEHHYI0 Y TPOTUBOMNOJIOKHON OT 3aKIIaf-
HOH [IeTaIH rpaHH KOJIOHHBI, IO3TOMY pacueT MPOH3BO-
MM U3 yenosua (223).

Boiuncnum 3Havenue A, (cM. uept. 77):

3,14 - 542

= 45 kH.

A, =(2-250+54) 4002 =217 000 mm?.
Yeunue N, =75 xH npunoxeHo B neHTpe TAXXECTH
wiowagy A,, ciegoBarenbHo, ¢ = 0. IIna Ttaxenoro
6etona 6, = 0,5.
MpoBepum ycnoeue (223), mpeHeGperas ,,B 3amac”
CXKMMAIOLIMMH HANpsDKEHUAMM GeToHa (T. e. 6, = 1,0)
H yWTbIBaA 7p, =09 (1. e. R, = 0,8 MIIa):

5,8, 4, Ry, =0,5-1-217000-0,80 =
=86800 H>N,, =75 000 H,

T. . IPOYHOCTb BeToHa Ha BhIKANbIBaHHME obecmedeHa.

IpuHATHIe paccTOAHUA MEXIY aHKepaMH B HalpaB-
JIEHWM ToNlepeK M BIOJNb CABUIAIOIIEH CHIIbI, COOTBETCT-
BeHHo paBHele 260 MM>54=5:18=90 MM u
150 MmM>7d =7 - 18 = 126 MM, yHOBIETBOPAIOT Tpe-
GoBaHuaM 1. 5.111. PaccTostHue OT ocu aHKepa 10 rpa-
HM KOJIOHHBI, paBHOe 70 MM > 3,5d = 3,5 - 18 = 63 MM,
TaKXe y[IOBJIeTBOpAeT TpeGopanuaM 1. 5.111.

112

KoHcTpykuus cTonHKa, NpUBapeHHOTO K 3aKaiHON
neranmd, ofecreudBaeT PaBHOMEpHOE paclipeneNieHHe
YCWIHH MeXny pacTAHYThIMH aHKepaMd H pPaBHOMEp-
Hyl0 Nepefayy CHXUMAIOIIMX HANpsKeHHA Ha GeToH,
He BbI3biBas M3ruba IUIACTHHBI 3aKJIagHOM [ETany.
TlosToOMy TONLIMHY 3TOH IUIaCTMHBI OINPENENMM H3
yenosus (218), npunumas Ry, =0,58R), =0,58 - 215 =
= 125 MIIa, a nuameTp aHkepa, TpeGyeMbIii IO pacyeTy,

I/448
paBHbIMd,, = 18 500 16,9 mmM:

R 365
t=0,25d,, =0,25-16,9 — =123 mm.
Ry, 125
M3 ycnosus mexaHM3MpoBaHHOH HyroBoit CBapkH
nof, ¢mocom (cM. Ta6n. 52, no3. 1) TONIMHA IWIaCTHHBI
nojkHa 6biTh HE MeHee 0,65d = 0,65 - 18 = 11,7 mm.

TlpHHHMaeM TONMIMHY IDIACTHHBI f = 14 MM.

INpumep 51. Jano: 3aKknanHas [eTanb KOJIOHHBI C
NPHBApEHHbIM PaCKOCOM CTaNbHBIX CBA3ell — MO uepr.
78, a; pacTArMBalOIas CWIa B packoce OT OeHCTBHA
BeTpoBbIX Harpy3ok 270 kH; ankepa 3akmanHo¥ mera-
nu M3 apMatypbl knacca A-III (R, =365 MIla);
IUTACTHHA 3aKJIa[HOM AeTaTH M3 cTanu Mapku BCrt3cn2
(R, =215 MIla); GeToH KOJNOHHBI TAXENbIi Kilacca
B36; apMHpOBaHHe KOJIOHHBI — MO vepT. 78, 6; MuUHM-
MalbHash MNpofioNibHasAs cwia B KonowHe 1100 kH;
HM3ru6alomMi MOMEHT B KOJIOHHE Ha YPOBHE 3aKJIa[IHOM
DETATH B IIOCKOCTH aHKepoB 40 xH - M.

Tpebyerca 3anpoeKTHPOBATh aHKepa 3aKJIamHOM He-
Tajliy, ONpEAENHTh TOJNIIMHY IUIACTHHLI M MpPOBEPHTH
NPOYHOCTb OKPYXKarolero GeToHa Ha BBIKaJbIBaHUE.

Pacuer. IpuaumaeM pacnionoxeHue pagoB aHKe-
pOB MO BEpPTHKAIH, KAK NOKa3aHO Ha uept. 78, a.
Ycwnne B packoce packiiafbIBaeM Ha HOPMAaJIBHYI0 CHITY
N, npunoxeHHyI0 K 3aKJIaJHO# OETANH C IKCUEHTPUCH-
TeTOM €9 = 100 MM, 1 caBHraloutyo cuny Q:

N =270cos 56°20'= 270 - 0,555 = 150 kH;
Q = 270 sin 56°20' = 270 - 0,832 = 225 kH.

Ipu z=042 MmuM=Ney =150-0,1 =15 xkH-m™
onpenciTumM HaubonblIee pacTaruBaloiee yCwive B oa-
HOM pARY aHKepoB no dopmyne (212) :

M N _ 15 150
n,, 042 4
HauGonbiliee cxxumaloliee yCuine B OJHOM Py aH-
KEpOB BBIYHCIHM Ho dopmyne (214) :
¢+ M N _ 15 150
Nen= =5 —" 642 "2
an 4
T. €. IPHXXaTHE IDIaCTHHBI K 6e1‘0Hy OTCYTCTBY€T.

CII,BHI'HIOIHCC ycuiune Qan, npHXoasAleeCs Ha OOHH
ALl aHKepoB, ompeNenuM Mo ¢opmyne (213), mpuHn-
MaaN,, =0:

N =

an z

=73,2 kH.

=-18xH<O0,

Tak kak Ny = 0,

N
w=0,6—=0,6ﬂ=0,4,
0 225
orcioma & = 1 - ! = 0,845 > 0,15
Vitw Vi+04 ’ o
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0, 300 lso

Mo Ta6n. 28, 3aaBasAch AUAMETPOM AHKEPOB 16 MM,
npu kacce 6eroHa B30 u aHKepax M3 apmaTyphI Kiac-
ca A-IIl naxopum A = 0,49,

e (o)

torma Ay, = R =
N

2

56 250

L1 /73 200% + | —=5==—
1/; +<0,49-0,84S>

= = 465 Mm>.
365
TpuHMMaeM TIO B2 aHKepa B KKAOM ALY MameT-
pom 18 MM (4,, =509 mm?). [IpoBepum HeoGXOMM-
Moe 3HaueHue A,, TpH ko3pbuuMeHTe A, COOTBETCT-
BylolleM NPMHATOMY OMameTpy 18 MM, T. e. mpu A =

=046 56250 \?
2
1’1/ 73200 *< 0,46-0,845)
A

an 365
= 488 mm? < 509 mmZ.

OctaBnsieM TIO [Ba aHkepa auamerpom 18 mm.
PacrionaraeM aHkepa Ha MHMHMMAIbHOM pacCTOAHHH
OlMH OT [PYroro B TOPM3OHTAJIBHOM HarpaBJIEHHH,

Yepr. 78. K npumepy paciera 51

paBHoM 5d = 5 - 18 = 90 MM (cM. 1. 5.111) . Paccros-
HUSL MEXIY aHKepaM¥ B BEPTHKIBHOM HalpaBileHNH
(1. e. B HanpaBieHuWM cOBHUrawowiel cunbl (), paBHbIE
140 MM > 7d = 7 - 18 = 126 mm, TaKxke yIOBJIETBO-
psor TpeGopanmio 1. 5.111.

OnpenenumM TOJNMIUMHY IUIaCTHHBI 3aKJIaHOH JeTalH.
Iockonbky ¢acorka, nepeaomas OTPHIBAIOILYI0 CHITY
Ha 3aKJa[Hy0 AeTasb, pacloylaraercs NocpeduHe pac-
CTOAHMA MeX/Jy BepTMKAIbHBIMM pANaMH aHKEPOB,
TOJNIMYHY IDTaCTUHBI OMNMpeaenuM K3 pacuyera Ha IIpovu-
HOCTb IUTACTHHBI KaK KOHCONBHOA Galiku ¢ BBUIETOM
35 MM (cm. uept. 78) Ha JeHCTBHE PAaCTATHBAIOLIETO
YCW/IHs B O[JTHOM aHKepe, PaBHOTO:

IupuHy KoHCONbHOR Ganku npuHuMaeM b = 80 Mm.
Pacuer mpouspoaum u3 ycioBus M < Ry, W, rue M =

bt
=36600-35=1280000H~MM,W=—E‘—‘|

6M 1/6-128-10° -
OTKyma = Ryb 215 - 80 ’ -
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[IpuHUMaeM ITAacCTHHY W3 MONIOCOBONM CTANMH TONIM-
HOH 22 MM, IIpH 3TOM BLINOJNHANTCA yciosHe (218):

R
0,25d,, —* =025-18-382 =126 mM<22 wm
sq

H TpeGOBaHMA J11060r0 BHIAZ CBApKU CTepXKHeld BTaBp
(cM. Tabn. 52): 0,75d = 0,75 - 18 = 13,5 MM <22 MM.

OnpenenymM MUHEMAIBHO HOTIYCTHMYIO JUTHHY aHKe-
pos 6e3 ycunenmit o opmyne (316) cyveromn.5.112.
Ijia 31010 BEIMCITMM KO3(DULHEHT & 5 :

0,3 0,3
d3=———+0,7=—————+0,7=087.

1+ Qyn/Nyn 1+ 56,25/73,2

3uavenne R, npuHUMaeM ¢ ydetoM 7vp, = 1,1,
TOCKONbKY HArpy3Ka Ha 3alUlafiHylo JieTalb BbI3BaHa
TOJILKO BETPOBO# Harpyskoii, 1. €. Ry, = 19 Mlla.

Jna onpenmenenun KO3QQHUHEHTOB w,, H AN
BLUKCIAM MAKCHMalbHOC ¥ MHHHMAIIbHOE Hampsike-
Husi GeToHa B mpefenax WIHHbI aHKkepa. JIns 310ro BhI-
YHCIIHM NpMBENEHHBIE WIOWAb A,,; U MOMEHT HHep-
wau [,,; ceueHusi KONOHHBI, NMPUHUMANA 1O uept. 78, 6
A =AL=1232 mm (2028) :

§

A,,g=bh+24, (@a—1) =

= 400 -400 +2 - 1232(6,9 — 1) =174,5 - 10® mm?;

3

bh
Lea =——12 +24,(a—1) (0,5h —a)? =

. 3
=4-°°l—2"'99—+ 2-1232(69—1) (0,5 -400 —50) =
= 2460 - 10° Mm®,

E . 10°
37ech a=_s_=_2__1.2_=6’9.
E, 29-10°

MakcuManbHOe HanpshkeHHe GeToHa B KOHIE aHKepa
pmaHoi I, =300 MM (7. e. Ha paccrosuu y =300 +

+22— 400 _ 122 MM OT UEHTPA TSKECTH CEYeHUS) :

3 6
0, =N My _1100-10° 40-10°-122
X Aved Ired 1745 -10° 2460 - 10

=6,31+1,98 =8,3 MIIa<0,75R,, = 14,3 MIla.
MHHMMATbHOE HampshkeHue GeToHa B Hauase aHKepa,

T. €. IIpH y=4—(2)9— —-22=178 Mm:

N My _ . 40-10°-178
2460 - 10¢

= 3,42 Mlla <0,25R,, = 4,75 MIla.

TlockosbKy aHKep He pacroJiokeH NOIHOCTBIO B 30-
He ¢ Hanpsbxenuem or 0,25R, mo 0,75Rj, onpenenum
IVTHHY YacTH aHKepa @, pacliojIokeHHYI0 B 3TOR 30He:

Op,max — 0,25R,,
a= la —_—— =
Ob,max — b, min

114

O083—475
8,3-342

= =218 mm.
Torna, cornacto popmyne (317),
_0,7(,-a) +0,5a

w,
an
la

_0,7(300 - 218)+ 0,5 - 218
300

AN,, onpenenAeM aHAIOTHUHO (v, C 3aMEHOH
ko3pdummentor 0,7 u 0,5 coorsercrsento Ha 11 u 8
(cMm. Ta6n. 44) :

=0,555.

_11(,—a)+8a
= I =
_11(300 - 218)+8 - 218

300
JlomycTiMas [WIHHA aHKepa paBHa:

R
lon =83(wanR—sb_ + A)‘an)d=

AN,

=8,82.

= 0,87(0,555 3% + 8,82) 18 = 305 M.

Yuutpipas, 410 mwiomany A,, NPUHATA C 3aNacoMm,

488
yrounsiem [, : I, = 305 00 292 mm.

TpurmumaeM anuny ankepa l, = 300 Mm.
IIpoBepum GeTOH Ha BhIKAIBIBaHHE.

Mockonbky Bce aHKepa pacTAHYTHI H He HMEIOT YCH-
JIeHHi, pacueT POW3BOIMM U3 yoiosua (222) . Onpene-
JIMM IUTOIaflh TPOEKUMH NOBEPXHOCTH BhIKANbIBAHMS
Aj ¢ yueTOM CMeIlieHHA HAIKJIOHHOH IpaHM Ha 2¢p =
=2 100 = 200 mm. [Ipn h =, = 300 MM

Ap = (420 —-200+2-300) 400=328 -10* mm?.

Tak kak cuna N mOpwiokeHa B LEHTpPe TAXECTH
wiowamu Ay, ey, =ep, =0,8, =0,5 (xak ms raxe-
noro GeToHa) .

Tlo popmyne (221) nomyunm

a 218
=1+022-=1+025>=1,145.
§,=1+0,2 I, 1402 300 1

Nockonvxy Iy = h, Redgp o Uy — M) /1gn = 0. Yun-

ThIBas, 4T0 Yp2 =1,1, Rp, = 1,3 Mlla.
8,6,A4,Rp;=05-1,145-328-10* - 13 =
=244 300 H >N =150 xH.

TMposepum ycnosue (222) npu h = 200 mm < J;.
Tak Kak Ha pacCTOAHMHM h OT IUIaCTHHBI NMOBEPXHOCTH
BBIK@JIbIBAHMA IEPECEKaeT TONBKO HBE Iapbl aHKEPOB,

A, =1018 mm* (4018);
Ajp = (420 — 200 + 2 - 200)400 = 24,2 - 10* mm*;
l,—h

a

51 52 Ah Rbt + RsAan,a ]
an
300 — 200 _

=0,5-1,145-.24,2-10* .1,3+365-1018
0,5-1,145.24.2 ot 300

=304 -10°H>N = 150 kH.



Ilockonsky ¢ yMeHbLIEHHEM K Hecymas crocob-
HOCTb GETOHa Ha BBIKWIbIBAHHE TIOBBILIAETCH, Pacyer
NPH MEHDILUHMX 3HaYeHHAX /1 He IPOH3BOIUM.

ITpoBepuM ycnoBue (222) npu 3HaueHUH A, paBHOM
BBICOTE CEUeHWsA KOJIOHHMI, T. e. 1 = 400 MM, Ge3 yueta
IUIOLIAAM, PAcNONOoXKeHHON Mexay aHkepamu [ (420 —
—200)90 = 19 800 mm?]:

Ay, = (420 — 200 + 2 - 400) 400 — 19 800 =
= 388 000 mm?* > 328 000 MM?,

T. €. WIoWanp A NMpeBbIMIAET WIOLIAAb, BIMHCIEHHYIO
npu i = 300 mm. CrienoBaTenbHO, IPOYHOCTb GETOHA Ha
BbIKAJIbIBaHHE 06eclieueHa.

PACYET CThIKOB CEOPHEIX KOJIOHH

3.111, CThIXM KOJIOHH, BHINOJIHAEMbIE BAHHOI CBap-
KO# BBIYCKOB IpPOJONBHOX 2pMaTypbl, PacloJIOkKeH-
HbIX B CIIELMANBHBIX MOApPE3Kax, IpH NMOCEAYIOLIEeM 3a-
MOHOJIHYMBAHMKM 3THX MoApe3oK (cM. . 5.90) paccum-
THIBAIOTCA JIIA ABYX CTaAuil pabOThI:

1-1 DO 3aMOHOIMYMBAHMS CTBIKA — HA Harpy3KH,
AcHCTBYIOIME HAa JAHHOM 53Tane BO3BEIeHUs 3[aHMSA;
NpY OlpeliesieHUH YCUJIHI Takue CTHIKH YCIOBHO NpH-
HUMAIOTCA 1UapHUPHBIMH

2-1 mocite 3aMOHOJIMYMBAHUA CThIKA — HA Harpy3KH,
AeHCTBYIOIME Ha JaHHOM 3JTalie BO3BENSHMA 3M1aHMA U
NpH JKCIUTyaTallMu; IpH ONpeAereHHH YCHIMI TaKHe
CTBIKH IIPUHUMAIOTCA KECTKHMH.

3.112. Pacyer He3aMOHONMMUYEHHBIX CTHIKOB KOJIOHH,
yKasaHHpIX B I. 3.111 (uept. 79), Npou3BOAMTICA Ha
MeCTHOe cKaTHe OeTOHa KOJIOHHbI IEHTpHpYIOLIeH
ApoxiTagkoi M3 ycnoBus (196) c mobGamneHueMm B ero
NpaBYI0 YacTh YCHJIHA, BOCHPUHMMAEMOIO apMaryp-
HBIMM BBIITYCKaMH U PaBHOTO:

N,,;=05 ¢R, A, (229)

rge ¢ — Ko3bOUIHEeHT NpoaoNbHOro U3ruba misA Bbl-
HYCKOB, OMNpEHE/IAeMblii B COOTBETCTBHM CO
CHuIl I1-23-81 (7abn. 72) mpm pacuerHoOM
miuMe ly, paBHOM (paKTHUeCKOH JUIMHE CBapH-
BaeMbIX BBIIYCKOB;

Ag — oAb CEYeHHA BCEX BBITYCKOB.

Ilpn sTom 3HaueHue R} 1, . yMHOXaeTCA Ha KO3 PH-
1HeHT Yy, = 0,75, yuHThiBaloUMi HEPaBHOMEPHOCTH
paclipefieSieHMsl Harpy3kH IIOJ LEHTpHpYIOIIeH NpoK-
TIaKOMH, a 3a pacyeTHyIo Iiowans 4;,., NPUHUMaeTCA
9acTb IUIOIIA/IK CEYeHUA TOpLA KONOHHbE A,¢ B Mpenie-
NaxX KOHTYpa CeTOK KOCBEHHOrO apMHpOBAaHKs pa3Me-
paMi, He NPEBHIMIAIIMMH COOTBETCTBYIOIMX YTpOeH-
HBIX Pa3MepoB IIOLIAMM CMATHA A, -

3a wiomans A;,., TpHHAMaeTCA IUIONIANb LEHTPH-
pyioled MpOKIafAKy¥ WM, €Cl¥ LEeHTPHPYIOILasA IpoK-
Jagxa MpHBapUBaeTCH NIPH MOHTAXe K paclpenesuTesb-
HoMy nHCTy (cM. yepT. 79), momans 3Toro yucra. [pu
3TOM €T0 YYHMTHIBaeMble pa3Mephl He HOJDKHBI NIpEBbI-
laTh COOTBETCTBYWIUMX pasMepoB IUTOWamu A.r, 2
TOJIIMHA JTUCTA JOMXHA ObITh He MeHee 1/3 MaxkcuMans-
HOro paccTOfHMA OT Kpas Jucra OO LeHTpUpylouleH
NPOKTAIKH.

k
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Yept. 79. HeaaMoHO/M4eHHDI CTBIK KOJIOHHDI

1 — uenTpupyloulast MpoKnagKa; 2 — pacupeAeTHTeNIBHbIH
TMCT; 3 — BaHHa% CBapKa apMaTypHBIX BBIMYCKOB; 4 — CETKH
KOCBCHHOI'O apMHpPOBaHHA TOPLIA KOJOHHBI

3.113.Pacuer 3aMOHOJMYEHHBIX CTHIKOB KOJIOHH,
yKasaHHBIX B m. 3.111, npoMsBomMTICcA KaK s ceue-
HHA KOMOHHBI HAa Y4YacTKe C NOApe3KaMM COrNacCHO
m. 3.50-3.76 ¢ yueToM crienyolMX peKOMEH/IauMil :

a) MpH HAUIMYMH KOCBEHHOIO apMHpPOBaHWA CETKAMH
KaK B GeToHe KOJOHH, TaK U B GeTOHe 3aMOHOJIMIMBA-
HHSA pacyeT BefleTca cornacHo nn. 3.57 u 3.60, mpu sTOM
paccMaTpuBaeTcAd ILieJIbHOe CeYeHHe, OrpaHMYeRHOe
CTEpXHAMH CETOK, PacloOJIOXKEHHBIMH Y TpaHed 3amo-
HONIM4YEHHOTO y4acTKa KosoHHbI (YepTt. 80);

N L

Yepr. 80. PacuerHoe cevenue 1 AR
3aMOHONMYEHHOTO CThIKA KO- g 7
JIOHHBI C CeTKaMH KOCBEH- 2 O
HOro apMHpOBaHHAl B GeroHe E O
KONOHHBI H B OeTOHE 3aMOHO- o

JNYMBAHUA E ON-
1 — OeTOH KOMOHHBI; 2 — 2
6eTOH 3aMOHONHYMBAHUS; I — E | Q

CETKH KOCBCHHOIO apMHpOBa-

HusA L g

§) npH HAIMUMK KOCBEHHOTO apMUpPOBLHHA TOIBKO
B OeToHe KONOHH pacyeT NMPOHU3BOOMTICS HIIH C YUSTOM
3TOr0 KOCBEHHOIO apMMpPOBaHMSA, HO Oe3 yuera GeToHa
3aMOHOJIMYMBAHUSA, WIH C yyeToM GeTOHAa 3aMOHOJIMYH-
BaHUA, HO 63 yueTa KOCBEHHOTO apMHpPOBaHUA KOJIOHH;
IIPOYHOCTh CTHIKA CYHTAETCA OOecriedyeHHOH IpH BBINON-
HEHMH YCJIOBHA IIPOYHOCTH XOTA Obl MO OMHOMY W3
3THX pacyueTos;
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B) pacueTHble CONMpOTHBIEHHA GeToHa KONMOHH M Ge-
TOHA 3aMOHOMUUMBaHUA (R, WM Ry ,.4) yMHOXatOTCS
Ha K03} HUIMEHTb! yCIIOBHH paboThi, COOTBETCTBEHHO
paBHbl€ 7y, = 0,94 75, =0,8;

r) Npu pacyeTe ¢ yueTOM 3aMOHOJIMYMBAHHA 3Haue-
HHE w ollpedensercsa mo ¢opmynam (15) wmm (104)
no Kjaccy GeTOHa 3aMOHOJIMUMBAHMSA, €CIIH OH pacloia-
raerca No Bceil umpuHe HanGoJiee CKaToH rpaHH, H MO
HanbGonblleMy Kitaccy GeTOHa, ecliM MO CXATOM rpaHu
pacrnoyiaraercsi YacTMHYHO OeTOH 3aMOHONHYMBAHHA H
yacTHuHO GeroH xonoHHb, B ¢opmyne (104) Bcerma
YUHTBIBAETCS. MUHMMAIbHOE 3HaYEHHE [l -

Ilpu pacuete cIbIKa ¢ yuyeToM GeTOHa 3aMOHONIMYH-
BaHWA IVIOIA[h CEYCHHS 3aMOHONHYMBAHMA A pe-
KOMEHJIyeTCA MPHBO/MTD K IUIOMIAIN CeYeHUA KOJIOHHBI
YMHOXEHHEM €€ Ha OTHOLICHHE PacYETHBIX CONMPOTHB-
JieHniA 6eToHa 3aMOHOJIMYMBAHMA M GETOHA KOJIOHHBI
IIPH HEU3MEHHBIX BBICOTaX CeYeHHS 3aMOHOJIHYUBAHUA.

I CUMMETpHYHO apMHPOBAHHBIX KOJIOHH NpPAMO-
YrOJIBHOTO CEYEHHA pacyeT 3aMOHONMYEHHOTO CThIKa
MOXXHO NPOM3BOIUTH MO ¢opmynam mu. 3.67 u 3.68,
NpUHUMAs 3a hy = hy BbICOTY CeueHMi TMOMPE3OK, a 33
by = by — UMPHHY CedyeHH:, NPUBE/ICHHOTO K GeToHy
KOJIOHHBI, 110 HauboJIee CKAaTOH CTOPOHE CeueHH .

Kospduument n, yuntbiBaonmii Mporu6 KOJIOHHSI
(cM. n. 3.54), onpepmensercs IO reoMeTpPUYECKHM
XapaKTePHCTHKAM CEYeHHA KOJIOHHbI BHE 30HbI CThIKa.

3.114. C1biKH KOJIOHH, BHINIONHAEMDIE CONPSDKEHHEM
TOPIOB YEpe3 CNMOH NEMEHTHOrO MM TOJMMEPHOro
pactBopa ¢ OOGpBIBOM NpOHONbHOH apMatypbl (CM.
m. 5.91, cThiKK 1-ro ¥ 2-ro THNOB),B CTa[MH IKCILUTyara-
LUMH DPaCCYMTHIBAOTCH KAaK BHELEHTPEHHO Cxathie Ge-
TOHHBIE 3JIEMEHTHLI COIJIACHO M. 3.6 ¢ y4eTOM KOCBEHHO-
ro apMHpOBaHHs CeTKaMH coriacHo nm. 3.57 u 3.60.
Ilpu 3TOM pacuetHoe conpotuBneHHe GeToHa Ry ;.4
YMHOXaeTCsl Ha KO3ddUIMEHT yCnoBUil paGOTHL vy,
paBHpii 0,9 unu 1,0, npy 3anoHeHMK LIBa COOTBETCT-
BEHHO IIEMEHTHBIM MIIM NOJIMMEPHBIM pacTBopoM. Ilpu
OTCYTCTBHH PacTBOpa MeXXAy TOpLaMH KOJIOHH (HanpH-
Mep, B CHepUYECKHX CTBIKAX, B CTBIKAX C IMPHTOPLO-
BaHHbIMM IOBEPXHOCTAMM) YKa3aHHbIA KO3pPumuenTt
ycrnoBsu# paGoTsl NPUHUMAETCA PaBHBIM 7Y = 0,65.

[IPUMEPBI PACYETA

Mpumep 52. [ano: cTbIK KOJOHHBI — IO uepT. 81;
GeToH Konoumbl kinacca B30 (Rp,. =155 MIla mpu
Tp2 =0,9; Rp gop =22 MIla); GeToH 3aMOHOMHH-
BaHus Kkiacca B20 (R, = 10,5 MIla npu 7,, = 09;
Rp, ser = 15 MIIa); apmatypHbie BomyckH Kiacca A-I11
(Rg = Rge = 365 MIla; Rg ger = 390 MIla), mio-
mane HX ceveHus A; = Ag = 4070 mm? (4@36);
CETKH KOCBEHHOTO apMHMPOBAaHMA MX CTEpXHEH Kiiac-
ca A-lII, muamerpoMm 8 MM (R xy = 355 MIla) c wa-
roMm s = 70 MM Kak B GeTOHe KOJIOHHBI, TAK U B OeTOHE
3aMOHONNMYMBAHUA; NPOJONbHAs CWIA B CTaMM 3KC-
mwryatamuu N = 3900 xH npu 7¢ > 1,0u N = 3300 kH
npu 7f = 1,0, ee IKCUEHTPUCHUTET B NEPIICHAUKYIISIPHOM
NojJpe3KaM HANpaBleHHH C Y4eTOM Nporu6a KOJIOHHbI
€y = 55 mm,

TpeGyerca npoBepuUTh NPOYHOCTH CTHIKA B CTafHM
SKCIUTyaTalMu H ONpefenuTsh NpeNenbHyio HpoJOJIbHYIo
CHITY B CTbIKE B CTa[JUM BO3BE[ICHUA 3[IaHMA.
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Yepr. 81. K Nipumepy pacyera 52

1 — apmatypHble Bhfyciy;  _ pacmpemenMTenbHBI JHUCT;
— UeHTpUpylouas npoknaaxka

Pacuer @ craduu sxcnayarayuu. B cootsercTBMH C
n. 3.113a npuHMMaem pasmepbl CeYeHMSL NO OCHAM
KpaHHX CTepXHelk cerok, T. e. b =h=1360 MM,
ho =330 MM (cMm. uepr. 81).

Onpenenum pacuetsoe conporuBieHHe GeTOHa KO-
JIOHHBI ¥ 33MOHOJTMYMBAHHA C YYETOM CETOK KOCBEHHO-
TO apMHpOBaHMA corjjacHo mn. 3.57.

Ilnst GeToHa KONOHH:

Aqp=360-200 = 72 000 MM? (cM. yepr. 81);
n,=5; 1, =170 mm; n, =3; I, =360 mm;
Ay, = A, =503 mm? (D8);

nyAgx I +”yAsy ly

Hxy = Aers

50,3(5 - 170+ 3 -360)
_ o o
- 72 000 - 70

0,0193 - 355
v =Mﬂ—=—-—————= 0,269;

R, +10  155+10

0,0193;

SR S
= ——— 2,0.
YT 03y 0.23+0,269

Orciona 3navenne Rpc red € YieToM ko3 duumenTa
YCIOBHi paboTh Ype = 0,9 (cm. m. 3.113B) pasHo:

Rpe rea = Vbe (Rpe * w“XyRs.xy) =
=0,9(15,5+2.0 ° 0,0193 - 355) = 26,3 Mlla.



Ina GeroHa 3aMOHONIMYMBAHMA B OHOM W3 nonpe-
30K

Agp=360-80 =28 800 mm* (cm. uepr. 81);
Agy =45, =503 mm? (@8); I, =65 mm; 1, =360 Mm;

— nXASXIX + "yAsyly
My =
Aefs
50,3(5 - 65 +2 - 360
_ 3036 )_ 0,026;
28 800 - 70
R 0,026 - 355
p=ttey =0,450;
Ry, +10 10,5+ 10
p=—t = 1 =1,47.

0,23+ 0,23 + 0,450

3HaueHue Ry ,,q C y4eTOM KO3(HIMEHTa yCIOBHI
paborst v, = 0,8 pasHo:

Ry rea = Vps Rps + W-‘xyRs,xy) =
= 0,8(10,5 + 1,47 - 0,026 - 355) = 19,3 MIla.

OnpenenuM 3HaueHwe w mo dopmyne (104) mo
Kiaccy GeToHa 3aMOHOJIMUMBAHUA, MOCKOJbKY NOOpes-
Ka pacrojiaraercs No Bcell ImipuHe HamGonee CkaToH
TpaHK KOJIOHHBI, NIPH 3TOM IIpMHHMAaeM MHHHMalbHOE
3HaueHUe [y, = 0,0193:

82 = 10u,,, = 10-0,0193 = 0,19 > 0,15,
maeMm §, = 0,15;

w=0,85 — 0,008R,, + &, =0,85 — 0,008 - 10,5 +
+0,15 = 0,916 > 0,9, npurmaem w = 0,9.

[puBomuM ceyeHMe CTBIKA K GETOHY KOJIOHHBI, IIDH
3TOM LMpPHHA NOJPE3KU CTAHOBHTCSH PABHOM:

IpUHH-

’
bf= b Rbs,red =360 19,3
bc,rgd 26,
BbICOTa NOZIpe3KH fiy = 80 MM (cm. uepr. 81).
TIpouHOCTH CTHIKA IIPOBEPHM COITACHO 1. 3.67.
Ina storo no dopmyne (14) ompenenuM 3HaueHue
§g, npuHEMa og. , = 500 MITa:

= 264 MM;

t = 2 =
R = =
l+£8_(1__‘i._>
Osc,u L1
YT 09 5 =0,794;
14308 (09
o (1-17)

Aoy = (b'f - b) h} = (264 — 360)80 = — 7680 MM2.
BeicoTa cxkaToii 30HBI paBHa:
= N- Rbc,redon =

X
5 Rbc,red b
3900 - 10° + 26,3 -
-2 .3 - 7680 = 433 MM > e =80 MM.
26,3 - 360

Tax kak x = 433 MM > Egrhy = 0,794 - 330 =
= 260 MM, BBICOTY CKaTOH 30HBI onpemenum mo ¢op-
myne (132).

JIns 3TOTO BBIVMCIIMM :
RA s 365 - 4070

& = = = 0,475;
Rycreabho  26,3-360-330
N
@, = _ 3900000 _ 1 248;
Rycreqbho  26,3-360-330
4,, — 7680
= = = —0,0646;
%o bhy  360-330
Vo=t 200 =1,53;
¢ w ( 0,9 ) it
Rs(l— 11 ) 365(1— 1
ap gt a,— ay _
2
_ 0475 +753-0475 —0,0646 — 1,248 _ 137
2 b
atoa,ta,, —ay,
X =he |- 2 +

p)
at+ta Y. ta,, — o
+V( S S‘pcz oy n) +aswcw] =

=330(~1,37 + V1,37? + 0,475 - 7,53 - 0,9) = 293 mm.

h _ 7
3HaueHHe e paBHO e=e, + °2 2 =55 +
+'3—30—2—ﬂ=205MM.

ITpouHOCTH CTHIKA IIPOBEPHM IO YCIIOBHIO (1?1) :
Rbc,redbx(ho - x(2) + Rpyc red Aoy (ho — hj/Z) +
Ry, A, (ho ') =26,3 - 360 - 293 (330 — 293/2) —
—26,3 - 7680 (330 — 80/2) + 365 - 4070(330 — 30) =
= 896,1 -10° H- MM > Ne = 3900-0,205 = 800 xH - m,
T. €. IPOYHOCTh CTbIKA B CTaJMH JIKCIUTyaTalnuy obecme-

YeHa,

IIpoBepHM TPEIMHOCTOMKOCTh 3aLUMTHOTO CIIOA 3a-
MOHOJTMYEHHOTO y4acTKa KOJIOHHBI coriacHo 1. 3.60 no
aHaJIOTMH C PacyeTOM IO MPOYHOCTH CTbIKAa B CTajuM
IKCIUTYaTalyH !

ho =h — a =400 — 50 = 350 mm;
w = 0,85 — 0,006R;; o, = 0,85 — 0,006 - 15 = 0,76;
! Rbs,ser 15

’
bp=b = 400 =273 Mmm; hf¢ 100 mmMm;
Rbc,ser 22

4 !
Aoy = (by—b)hs= (273 —-400)100 = — 12 700 mm*;
R, =Ry, =R, =390 MIla;

o ReAs 3904070 _ o
® Rpegerbho 22400350 ’
o = N __3300000 _ .
Rpc,serbho  22-400-350
4 ~ 12700
Oy = —2-= 270 =—-0,091;
bho 400350
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2
- 0515+332.0515 - 0,091 - 1,07 =0532;
2
x=ho[ a+¢ca +a i +
2

2
aty.a ta, ~ o
2

=350(-0,532+}/0,532* +0,515-3,32-0,76) = 254 Mm;
350-50
+

‘
ho—a
e=¢gp + =

=205 MMm;

Rype,ser bx (Mo — X2) + Ry, ser Aoy (ho ~ h,ffz) +
+ Ry A (ho — ) =22 -400 - 254(350 — 254/2) —
—22-12700(350—100/2) +390-4070(350-50) =
=890,8 - 10% H-mm>Ne =3300-0,205 =677 kH - m.
Pacyer ne3amoHOAUYERHOZO CTIKA 8 CTAOUU 8038€-
Oenun. Omnpepennem pacueTHOEe CONpOTMBIEHHE GeToHa

CMATHIO C yYeTOM KOCBEHHOr0 apMHpOBaHHS COTJIACHO
mr. 3.93 1 3.112.

TInomany 4aCTH cevyeHMA TOpUA KOMOHHBI, OTPaHH-

YeHHasA KOHTYPOM CeTOK, PaBHa:
Ap=170 360 = 61 200 mm*.

3a mwiomanp CMATHA NPHHHMaeM IUIOWANb pachpe-
AENATENLHOTO JIMCTA, NOCKONBKY €ro TomumHa 20 MM
Opesbiact 1/3 paccToAHMA OT Kpast JMCTa 0 NEHTpH-
pyoweit npoxnagxu (50 - 1/3 = 17 mm), npu 3rom
UMpHHY IUIOIATM CMATHA MPUHUMAEM DABHOM LIMPH-
He ceTkH — 170 Mm.

Agyer =200 - 170 = 34 000 mm?.

Hockombky 360 MM < 3-200 MM, npHHUMaeM
Ajyes —Aef— 61 200 mm?

61 200
orcom ¢, = |/ 2loc2 _ =122<35;
Aper 34 000

o =45 — 35 Sloet_

=45 — 35 —2,56;
Agf 61 200
neAsely * 1, AL
M =
x> Aefs
. +3.
_ 50,3(5-170+3 . 360) = 0,0226.
61 200 - 70

[ockonbKy pacuer HpOKM3BOfMM Ha HAarpy3xu B
CTagMy BO3BeMeHHs, MpuHMMaeM R, . = 19 Mlla (1. e.

npu vy, = 1,1)
_ by R xy - 0,0226 - 355

Ry 10 19 +10

=0,277;
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1 1
023+y  0,23+0277

3navenue R} ;. ompeneseM 1O dopmyne (197),
YyuuTbiBas ko3duument ¥, = 0,75:
RE 10c = Vioc Rpcwp + 0ty Ry ), 0) =
=0,75(19-1,22+1,97-0,0226-355-2,56) =47,7 MIla.
Ilo dopmyne (229) onpenenum ycuwiue B apmaryp-
HBIX BBINYCKaX.
Paymyc utepuny apmarypHoro crepxusa @36 pasen:

=197.

JInuHa cBapeHHbIX BHIMYCKOB [ = 1, = 400 Mm.

Comacso 1abn. 72 CHull 112381 mpu A= =
400

=T=44,4 H R =R; =365 MIla HaxomuMm ¢ =

=0,838, otciona N, pu =05 ¢R A = 0,5-0,838 - 365X
Xx8140 = 1245 - 10

l'lpenenbﬂan NponosbHasA CWiIa, BOCHpHHHMaeMas
He3aMOHOJIMYCHHbIM CTHIKOM, paBHa:

N=RF 1ocAocr * Noys =

=47,7 - 34 000 + 1245 - 10®> = 2867 - 10°® H.
PACYET BETOHHBIX HIITOHOK

3.115. Pa3Mmepbl GeTOHHBIX MINOHOK, MEPENAOLIMX
C/IBUTAIOIIME YCHITHA MeXJy COOpPHBIM 3NIEMEHTOM H
AOMONHUTENBHO YNOXEHHbIM GeTOHOM WIH pacTBO-
poM (uepr. 82), pexoMeHOyeTCs ONpENENATb 1o dop-
MyJaMm.

Q
>— 230
tk 2 Rb Ik e » ( )
Q .
By > ———, (231)
2Ryl Wy

roe Q — coBHTaOINANA CHIA, NEpefaloasca Yepe3

IINOHKH;

ty, hy, I — rmyGuHa, BbICOTA H [jIHHA UITOHKH;
Ny — WUCNIO UIMOHOK, BBOOMMOE B pacueT H
NpHHHUMaeMoe He Gonee Tpex.

a ~
0 43
derl 9
4 0
0.4, % 8 //': 2
— 29, (X g 4000
1\\ o q ae "? X
3 % ‘o
N 0,° 0 Ad
» ’, 2
2 4'9' 4,?0 R S
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Yepr. 82. Cxema ajiA pacuera IUNOHOK, NEPEfANOIMX CABUralo-
e YCHIHA OT COOPHOTO 37IEMeHTa MOHOIMTHOMY GeToHy

1 — c6GopHbU! 311eMEHT; 2 — MOHONHTHLIA GeTOH



Tlpu nanuwy cxuMalowed cuiibl N BBICOTY IIMOHOK
POMYyCKaeTcsA olpefensaTs no gopmyie

0 —0,7N

h =
k2R Iy

(232)
¥ TIPHHHMAaTh YMEHBILIICHHON 1O CPABHEHHIO C BHICOTOH,
onmpenmenseMoii nmo c¢opmyne (231), He Gomee uem
B 2 pasa.

Ilpn coenuHeHWM HHIOHKaMH 371€MEHTOB HacTWia
IMHA WINOHKH, BBOAMMAA B pacueT, HOIDKHA COCTaB-
nATH He Goslee MONOBHHEI NPOJIETAa JIEMEHTA, NIPH 3TOM
BeIAYMHA () NPHHMMAETCA PaBHOH CyMMe CABHIAIOHIMX
ycwnuii o Beeit THHE JneMeHTa.

Ilo ycmoBuam (230)—(232) cnemyer NpoBepATH
WNOHKH COOPHOTO 3N€MEHTa M LUMOHKM H3 JOTONIHH-
TenbHO YNoXeHHOro GeToHa, pUHMMas pacyeTHbIe COIl-
POTHBJIeHHA GeTOHa WIMOHOK Ry M Ry, Kak mia GeToH-
HbIX KOHCTPYKUMHK.

Mpumeuanne. Ipu pacyere Ha BEIAEPTHBaHHE pacTa-

HyTOH BeTBH [IBYXBETBEBOH KONOHHBI H3 cTakaHa QyHHaMeHTa
IONyCKaeTcs YYHTbIBaTh paboTy MATH HITOHOK.

4. PACYET BETOHHBIX
H XEJIE3OBETOHHBIX 3JIEMEHTOB
Nno NPENEJIBHBIM COCTOAHWUSsM
BTOPOH TI'PYIIIbI

PACYET XEJIE30BETOHHBIX 3JIEMEHTOB
IO OBPA30BAHHI0 TPENUH

4.1(4.1). Xese306eToHHbIE  TEMEHThI  PAaCcCUMTHI-
BalOTCA [0 06Pa30BaHUI0 TPEILHH

HOPMAJIbHBIX K MPOHOJIbHOM OCH JIEMEHTa;

HAKJIOHHBIX K IIPOMONIBHOM OCH JN1eMeHTa.

Pacuer no o6pasoBaHMI0 TpeUIMH TIPOU3BOIHTCA :

a) sl BbIfBJIEHHs HEOGXOOMMOCTM MNPOBEPKH MO
PACKPBITHIO TPEILMH;

6) WA BBUICHEHMs CJIyuaA pacyera no aegopma-
IHAM.

B ene306¢TOHHOM 3/IeMeHTe WJIH Ha €rO yyacTKax
TpemMHbl OTCYTCIBYIOT, €CAM YCHIHsi, BbI3BaHHbIe
OeiCTBHEM HOJHOH Harpysku (WIM ee yacTH, KOTHa
HArpy3KM BBI3BIBAIOT YCWIMfi pa3HbIX 3HAKOB) H
BBOJMMbIE B pacyer ¢ K03 DHIHEHTOM HaIeKHOCTH N0
Harpyske 7= 1,0, menbuie ycwiMii, BOCIpUHHMae-
MBIX CeYeHHEM IpH OOpa3oBaHMM Tpeumu. [lonmHas
Harpy3ka BIJIIOYaeT IOCTOSIHHBIC, [UIMTEJIBHBIC H
KpaTKOBpEeMeHHbIe Har PY3KH.

Donyckaerca npuHMMare Ge3 pacuera, 4o H3rubae-
MBle IEMEHTbI CeYeHHH MPAMOYTOIBHOIO H TaBpOBOro
€0 CKATHIMH TOJIKAMH HMEIOT Ha HauGoree HaIpsDKeH-
HBIX YYaCTKaX TpelMHbl, HOpMaibHble K HPOROILHOM
OCH, eclii TpeGyeMblil N0 pacueTy KO3 HIMEHT apMH-
posanus u > 0,005.

4.2(4.5).Pacuer >xene306eTOHHBIX 3IIEMEHTOB MO
06pa3oBaHHI0 HOPMAIbHBIX TPEIUMH IPOU3BOIUTCA M3
YCIIOBUS

M, <M,,,, (233)

rue M, — MOMEHT BHEIUHUX CWI, PAclOIOKEHHbIX
1O ONHY CTOPOHY OT PaccCMaTpHBaeMOro
CeuYeHHs, OTHOCHTENBHO OCH, Napasuieln-
HOH HYJICBOH JIMHMH M NpOXOJALIeH ude-
pe3 AOpOBYI0 TOUKY, HauGonee ynaieH-

HYI0 OT pacTAHYTOH 30HbI, TPEMMHOOGpa-
30BaHKMe KOTOpO# NpoBepsAeTCS;

M,,. — MOMEHT, BOCHPHHHMaeMBbiii CedeHHeM,
HOPMa@IbHBIM K HPONOJILHON OCH 3Jie-
MeHTa Npy oGpa3OBaHMM TpEIUMH, H
omnpenenseMslit no popmyie

My = Rbt,ser 1 F Mgy, (234)

anecy Mgp, — MOMEHT ycwIHA Ny, BHI3BaHHOTO ycajl-

KoH GeToHa, OTHOCHTENBHO TOH K€ OCH,

YTO0 W I onpeneneHus M,; 3Hak Mo-

MEHTa ONpefiensieTcA HANPaBIeHAAMY

BpalteHus (,,lunoc” — KOT/Ja HanpasJe-

HHSA NIPOTHBOIIOIIOXHBI, ,,MUHYC” — KOr-

A2 HanpaBlieHHsA MOMeHTOB Mg, u M,
COBNAJaIoT) .

IIns cBOGOMHO ONEPTHIX GAIOK M IWIAT MOMEHT M,
onpepnenserca no popmyrne

Mere =Rpp ser Wpi - Nnr(eop + r). (235)

Ycwme Ny, paccMarpHBaeTcs Kak BHeLIHAA pac-
TATMBAIOMAsl CWIA; €ro BEJMUMHA H IKCUEHTPUCHTET
OTHOCHTENBHO LEHTPA TAXECTH MPUBE[EHHOrO CeueHUst
OTIpefieNA0TCA N0 HopMyraMm :

[
Nonr = 0 (Ag + A (236)
Asys — A’sy's
e =_—‘—‘—', 237)
op As+As' (

TOe Ogp, — HANpsOKeHWE B apMaType, BBI3BaHHOE ycaj-
Koii beToHa, paBHOe: W1 Tsaxenoro GeToHa
knacca B35 u mmxe — 40 MIla mpu ecrect-
BeHHOM TBepaeHuu M 35 MIla — npm Ten-
JIoBO#A 06paboTke; A ApYrHX BHIOB H
KJaccoB GeTOHa Oy, MPHHUMAETCA COTITac-

, Ho CHullI 2.03. 01—84 (raﬁn 5, no3. 8);

Yo Y5 — PACCTOAHHA OT LEHTP2 TAKECTH NMPUBENCH-
HOTO CeveHMs [0 UEHTPOB THKECTH CEUCHMi
COOTBETCTBEHHO apMaTyphl S s!

Ecin xosdduument apmuponarns u < 0,01, gomyc-
kaercA B dopmynax (234) u (235) semwummnt Wy, u
r onpenennn KaK 1A GETOHHOrO CeyeHu, npmmman

shr =0u A A =0.

3HaueHue M orlpenenxercn nio dopmynam:

s uarnﬁaemmx 3neMeHTOB (ueprt. 83,a)

M, =M,
IjiA BREUEHTPEHHO CKATbIX 1€MEHTOB (uepT. 83, 6)
M,=N(eo -7); (238)

1 OEHTPanbHO- U BHENEHTPEHHO PACTAHYTHIX JJle-

MeHTOB (uepT. 83, 8)

M,=N(eo +r). (239)
B popmynax (234), (235), (238) u (239):

r— pacCTOsIHHE OT HEHTpa TAXECTH TpHBEJCHHOTO cede-
HHA [0 AOPOBOH TOUKH, HanGonee yHNaJieHHOH OT
PacTAHYTOH 30HBI, TpelnHOooGpa3oBaHHe KOTOPOH
NpOBEPAETCA.
3HaueHue r onpenenseTcs i JeMEeHTOB:
u3rubaempix — no Gpopmysne

r=Lred, (240)
Ared
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BHEIEHTPEHHO CXAThIX — Mo dopmymne
W
rep—rt, (241)
Ared

3geck ¢ =1,6 — % ,
b,ser
HO nMpuHuMaeTca He Menee 0,7 n He Gonee 1,0;
0p, — MAKCHMATBHOE HANpsKEHHE B CxaToM Oe-
TOHE, BBIYUC/IAEMOe KaK [yId yIpyroro Te-
Jla N0 NpUBENEHHOMY CEuCHHIO;
UEHTPAIBHO- K BHENEHTPEHHO PAaCTAHYTHIX — MO dop-
Myne

Woi
r= R (242)
A+ 20(A, +4)
Wpi — MOMEHT CONpOTHBIICHMS NpPUBEJECHHOTO Ce-

YeHUA AA KpaliHero pacTAHYTOro BOJOKHA
C yueToM Heympyrux gebopMannit pacTsaHy-
TOro G6erToHa, OMNpedenseMbiii CcOINacHO
nm 4.3,

IMpumeuanue. llpuBeneHHoe CeyeHHe BKIIOY3ET Cede-
Hue GeToHa, a Taxke cedeHHe BCeH NMPOHOMLHOM apMaTypHI, yM-
HOXeHHOE Ha OTHOWICHHE COOTBETCTBYIOIIMX MonyJieit ypyroc-
TH apMarypHl i GeToHa.

7 < B7
4777 I A < &
M
2 M x $1®
—rj ) Netr
- —
Ay Retser
N
9 —
As ¢ .
| 9
1 & x X
= )
O
2 A x :.: <§
——] < Nshr
\
Ag it ser
)
) -
Z =4
1 5 < ==
2 Y < B¢
C_]‘ :3 <& < E = Newp
\ R,
Ag e st ser
N

Yepr. 83. CxeMbl ycunHii B 3MOPBI HANPAKEHUA B NONEPEIHOM
ceveHMH 3eMEHTa HIpH paciere ero No 00pa3’oBaHHI0 TPELIHM,
HOpPMAaNbHBIX K NPOJONbLHO# OCH 3leMenTa

a — npy w3rnGe; 6 — IPH BHEUEHTPEHHOM CXKATHH; 6 — NPH
LEHTPANEHOM H BHELEHTPEHHOM pacTAXeHWH; | — agpoBad
TouKa; 2 — LEHTD THKECTH MpHUBeACHHOTO CeYeHHus
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4.3(4.7). MOMEHT CONPOTHBJICHHR IIDUBENEHHOrO
CeueHMAi IS KpalHero pacTAHYTOro BojnoKHa W ,
(c yueroM Heympyrux mebopmMaumid pacTaHyTOro Oe-
TOHa) ONpenensAeTca B MPENNONOKEHHH OTCYTCTBHA
npozonbHoi cunbl N no popmyne

_ Z(Ibo +a1s0 *‘aléo)

Wpl = + Sbo’ (243)
h-x
1
rme Iyo, £50, {50 — MOMEHTBI WHEPUWM COOTBETCT-

BEHHO IUIOWIAMeH CeueHMs CXa-
To#, 30HB! GeToHa, apmatyphl S
U S OTHOCHTENIBHO HyJIeBOW M-
HUH;
Spo — CTaTMYECKHA MOMEHT IUIOLIAIH
CeveHHs pacTHHyTOH 30HbI HeT0-
Ha OTHOCHTENBHO HYNEBOH Iu-
HHUH.
HonoxeHue HyneBoil NUHAM B OGIIeM Ciry4ae ollpe-
HenAeTCA N3 YCNOBHA

h—-x)Ad
Sho +aSyy —aSg9 = “‘(—"‘x—_‘“z)bt“’ (244)

rae S;,o,‘S,o, Sslo — CTaTHYeCKHe MOMCHTBbI COOTBET-
CTBEHHO IDIOWAIM CEYeHHs CxKa-
TOit, 30HbI GeroHa, apmatypsl S
H § OTHOCHTE/IBHO HYITEBOH JTH-
HHH;
Apr — WIOWANb CEYCHHA DacTAHYTOH
30HbI 6eTOHA,
JInA npAMOYrOSIbHBIX, TaBPOBLIX M HBYTaBPOBbIX
ctuenwuii ycrioBue (244) HpHHMMAET BUJ

hox=red (245)
Ared

rae Syeq — CTATHYECKHIl MOMEHT IUIOWAfH NpHBeLeH-
HOTO CedYeHUs, BHINHCIIeHHDbIR Ge3 yueTa Iwro-
maau 6eToHa PacTAHYTHIX CBECOB, OTHOCH-
TeNbHO KpaiiHero pacTAHYTOro BOJIOKHA;
Ayeq — WIOMARD TPUBENEHHOTO CEUEHMs, BBIYHC-
sienHas 6e3 yuera nonoBHHb! WOy Gero-

Ha paCTAHYTHIX CBECOB.

Ycnosuem (245) MOXHO NOJNB30OBATHCA, €C/IH Haid-
AEHHAaA 10 HeMY HysIeBas JIMHUA mepecekaer pebpo 1aB-
POBOTO WM IBYTaBPOBOIQ CEUEHHA.

3Hauenue Wy HONMyCKaercsa ONpenenATs no ¢op-
MyJie

wpl = [ 0,292 + 0’75 (71 + 2/“1 a)+

+0,075 (7, +2u,0) ] bk , (246)
’ ’
_ Gp=b)hy 1 20s-b)hy
rae V= h ) 11 bh s
/4
_ Ay 1Ay _ Es
M= BT Ep

Ilpy u3BectHOM 3HaueHHH Wyeg (CM. 1. 4.2) Benmmm-
Hy Wy MOXHO TaloKe OTIpezienuTh 10 Gopmyite

Wp1 =7 Wred » (247)

roe 7 —cm. 1abm. 29.



TaGnuua 29

(=
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CeueHue Koapodu- ®opma CeueHue Koadodn- ®dopma
HMEHT 7y MOMNEPEUHOTO CEUEHUS LMEHT 7y NOTIEPEYHOTO CeYeHHs
. IiByraBpoBoe HECHMMETPHYHOe, YIIOBIIETBO- b,'
1. Tpamoyromstoe 1,75 paomee ycnopuo by/b < 3: R
a) npn bg/b < { HE3aBHCHMO OT OTHOLUe- 1,75 <[
- Hua h /h bl o
6) npu 2 < bg/b < 6 He3aBHCHMO OT OTHO- 1,50 N
wenus A i
B) npu bf/b> 6u hf/h> 0,1 1,50 5
2. TaspoBoe ¢ nonkoft, pacnonoxeHHol B CXKarol 1,75 . 51’ . IlByraBpoBOe HecHMMeTpHuHOe, YHAOBIETBO- b
— & paiomiee yciioBHIO 3 < b, /b < 8: &
a) npu bﬂ/b < 4 ueaamlcmao OT OTHOIlIE- 1,50 5
® Hus hf/ h 1 <
6) npn bf/b> 4n h/h> 0,2 1,50 Q
o] B) mpu bfb > 4u hf/h <02 1,25 5
b,
3. TaspoBoe c monko#f (yumpeHneMm), pacnosno- Py . JlByTaBpoBOe HECHMMETPHUHOE, YHOBNETBO- !
KeHHOH B pacTAHYTOMH 30He: -~ paouee ycnopmo bf/ b> 8 T
a) mpu Zf§ l;' < 2 He3aBHCHMO OT OTHOILe- 1,75 2) npm hg/h > 0,3 1,50 - s
HHA w opu he/h < 0,3 1,25 .
6) by/b Lo hgn> 02 1,75 - G mpu f/ -
B) be/b > 2u hg/h < 0,2 1,50 <.
f ! % ' by
. Konsuesoe u kpyrmnoe 2-04D, /D! 2 D
4. JisyraBpoBo€ CHMMeTpHuHOe (KopoGuaToe) : H
a) npu byg/b = be/b < 2 He3aBHCHMO OT 1,75 &
oTHOLIeHu# hih=h 1k k
6) mpn 2 < b/b /b<65e3anncumo 1,50 <1 v
o'ro'n-lomermn h /;1 = he/h 5l . n 2.0
B) npH bf/b = bf/b >6 1,50 !
= & b
" hf/h hf/h > 0.2 5, . Kpecronoe: , I
r npu6<bf/b be/b <15 1,25 a) mpr be/b > 2109 > h/h> 0,2 2,00
6; - 6; f
ah /h hf/h <0,2 by ehy 6) B oc’ra:mﬂux CAyvasx 1,75
) npu bf/b = bg/b > 15 1,10 e ]
4 hf/h = hf/h < 0,2
5

14
IMpumevanusn 1. B rabn. 29 06o3HaueHus bfu hfeoome'rmylo‘r pasMepaM MoK, KOTOpas NpH packeTe No 06Gpa3oBaHMIo TPELMH PacTAHyTa, a bfn h;- — pa3MepaMm MONKH, KOTopas o

3TOrO CIIyyasi pacyeTa CKaTa.
2. wpl =9 Wpeq, TaE

Wyed — MOMEHT CONPOTHBICHHUA [k PaCTAHYTOR IPaHH MPHBENIEHHOTO CeueHNs, ONpeeNnseMbiit N0 MPABHIIAM CONPOTUBIICHUA YTIPYTHX MaTEPHAIOB.



4.4, YuacTKH 1O IpIHHE YTEMEHTa, HA KOTOpbIX OT-
CYTCTBYIOT HAKJIOHHBIE TPEIMHBI, ONPENENIAIOTCA K3 yC-
JIOBHA

Q <‘Pb:«! Rbt. ser bh, , (248)
roe ¥Yp3 — cM. Tabm. 21.

PACMET XEJIE3OBETOHHBIX JJIEMEHTOB
MO PACKPLITHIO TPEWIHH

4.5(4.13). Xene3o6eToHHbIE NMEMEHTbI PACCUHTHIBA-
I0TCA N0 PACKPBITHIO TPELLHH:

HOPMAITbHBIX K HPOJOJNIBHOM OCH JEMEHTa;

HaKJIOHHBIX K TPOIOJIbHOM OCH MTEMEHTA.

ITpoBepka UmMpHHBI PacCKPbITHA TPELIHH He Tpebyer-
cs, €CJM, COIJIaCHO pacuery no mm. 4.1-4.4, oHu He
006pasyloTcA OT [OeHCTBHA NOCTOAHHBIX, MTHTENBHBIX
H KpPaTKOBPEMEHHBIX Harpy3oK, BBOJMMBIX B pacuer
¢ x03(pHIHEHTOM HaNEeXHOCTH NO Harpyske Y = 1,0.

Jinsa n3ruGaemMpiX M BHELEHTPEHHO CKAThIX EMEH-
TOB CTATHYECKH OMNpENETUMBIX CHCTéM INpPH ONHOPHAN-
HOM apMHpOBAaHHHM, yKa3aHHbIX B Tabu. 1, no3. 4, mpo-
BepKa LIMPHHBI PACKDPHITHA HOPMATBHBIX TpELIMH He
TpeGyeTca B CIEMYIOWHX CTydaax:

a) myis apmatypsl KiaccoB A-l u A-Il:

npH 06X KO3¢dHIMEHTaX apMHPOBAHUA (U, ECITH
ouameTpd < 20 MM,

npu u = 0,01, ecniu muametp d = 22 — 40 mMm;

6) mns apmarypsl Kitacca A-1I:

npH Tr6bix K03 PUIMeRTaX apMHPOBAHUSA U, €CITH
auameTpd <8 MMm;

npu u = 0,01, ecnu muamerpd = 10 — 25 mm;

npu u = 0,015, ecnut muamerpd = 28 — 40 mm;

B) mia apMarypsl knacca Bp-I — npu p = 0,006 npu
n106bIX AMaMeTpax.

TIpu pacuere no paKpbITHIO TPEUMH yCHIIHE OT YCaf-
KH 6eToHa Ngj, NIPHHAMAETCA PABHBIM HYITIO.

4.6. B o6wem cnyuae pacueT IO pacKpPbITHIO TPELIHH
NPOM3BOAMTCA IBA Pa3a: Ha HEIPOJOKHTENIBHOE H NIPO-
HOJDKHTENBHOE pacKphiTHe TpewH (cMm. m. 1.15).

Insa snemMeHTOB, YKa3aHHbIX B TaON. 1, 1mo3. 4 H BHI-
NIOJTHACMBIX H3 TSDKENIOro H JIerkoro GeroHOB, NpH Npo-
BepKe PaCKpbITHA TPELIHH, HOPMAIbHBIX K MPOHOJNIbHOM
OCH 37IeMeHTa, NOMyCKAaeTCA pacyeT NPOH3BOIHTH TONb-
KO OJJHH pa3:
M

M,
PacKpbITHe TPELHH;

eciH = —% , IPOBEPAETCA NPONOIDKUTENBHOE

€ClH M'l < —% , IPOBEPAETCA HEMPOHOIDKHTENbHOE
r
pacKpbiTHE TPELUHH,
sgecb M,;, M, — momeHT M, (cm. n. 4.2) coorBerct-
BEHHO OT CyMMbl NOCTOSIHHBIX M [IJIH-
TENBHBIX HArpy30K H OT BCEX Harpy-
30K.

Pacuer o pacKphITHIO TPELIMH,
HOPMAJIBHBIX K HPOJOJGHOMH OCH IeMeHTa

4.7(4.14) . llnpuHy pacKpbITMA TpPEUMH, HOpPMATb-
HBIX K OpOJIOJIHOH OCH IEMEHTA, dcre, MM, CIIEAYET
onpeneATs mo ¢popmyie

3
o _
Aere =69 M l; 20(3,5 —100w) Yd, (249)
s
roe & — Ko3pHuUMeHT, NPUHHMAECMBbIH DPaBHBIM YIS
3MEMEHTOB

122

u=

HUA U =

H3IrnGaeMbIX H BHELEHTPEHHO CXaThIX . . . . . 1,0

PACTAHYTBIX . « . v o v v o oo v v e vt oo s o 1,2

Y1 — ko3ddHiMenT, NPUHHUMAEMbIH pPABHBIM IpH
yuere:

KPaTKOBpPeMEHHBIX HAarpy30K H HEIpPOJOIDKH-
TENABHOro AeACTBHA NOCTOSAHHBIX H JUTHTENBHLIX
HATPY3OK .+ o ¢ v v o e ot v oo v o mmoes s 1,00
NPOJOIDKHUTEINILHOTO MAeHCTBUA INOCTOSHHBIX M
JUMTENLHbIX Harpy3oK Ui KOHCTpYKIMi H3
GeToHa:

TAXKEJIONO

€CTeCTBEHHOMN BIIDKHOCTH . . . . . ?1=1,60-15x
B BOAOHACBILICHHOM COCTOAHMH (27IEMEHTSI,
BOCNpHHHMAONIME [aBJieHHe XHAKOCTel, a
TaKXe 3KCIDIyaTHpyemble B TpyHTe HHXe

YPOBHS FPYHTOBBIXBOA) . . « « o v o v o v . 1,20
fpY NONEPEMEHHOM BOJOHACHILLIEHMH M BLI-
CYLIMBAHHE . . . . . o v o v v v v v v unnn . LS
MEJIKO3€PHICTOTO TPyNm:
........................ 1,75
B........... e e .2,00
B........... e e 1,50
nerkoro Knacca Bl2,Supnimte .. ...... 1,50
TIOPH30BAHHOIO . . . . .. .. .. PN 2,00

3HaYEHHA ¥ 1 MEITKO3EpPHHCTOTO, JIETKOro H
NOPH30BaHHOro GEeTOHOB B BOMOHACBILLIEHHOM
COCTOSIHMH YMHOXAI0TCS Ha k03¢ duiunenr 0,8,
a NpH NOMNepeMEeHHOM BOIOHACHIIEHHH M Bbl-
CYHIHBaHHH — Ha K03 duument 1,2;

7 — K03} PHIMEHT, NPHHAMAEeMbIA paBHBIM IA
apmartypsl KiaccoB: A-I u A-IIl — 1,0; Al -
1,3; BpI—1,2;

05 — HampsDKeHHe B CTEPXHAX KpaifHero psAna apma-
TYpbl S, onpedensieMoe COrNacHo 1. 4.9;

1 — K03 PHIMEHT ApMMPOBAHHS CEYEHHA, MPHHK-
MaeMblii paBHbIM OTHOILECHHIO IDIOLUATH ceue-
HMA apMaryphl § K IUIOIIA[M ceueHHsA GeroHa
(nmpu paGoueit BbicoTe fg M Ge3 yueTa CxKarThIX
CBECOB NOJIOK), HO He Gonee 0,02, npu 3TOM
1A ABYTaBPOBBIX, NMPAMOYTONIHBIX H TaBpO-
BbIX CeUeHHil

As
bho + (b - b) (hf— a)

ecnu Ay < @, pacTAHYTHIE CBECHI NPH BbIYUC-

<0,02; (250)

JIEHVH {1 He YUMTBIBAIOTCH;

€ClIM BO BHEUEHTPEHHO DPAacTAHYTHIX 3jie-

MeHTax cuia N pacronoxeHa Mex[Iy UeHTpaMH
TAKECTH apMaTrypbl S W S, IIpH ONpeNeNeHHH
1 paGouan BbicoTa hp IPHHAMAEICA OT TOUKH
NpwioXeHus cWibl N OO MeHee pacTAHYTOMH
FpaHH, NIPH 3TOM JJIfl UEHTPAILHOIO PacTAXe-

4s tor

bh rae Ag 1oy — IUIOWaAp BCeil

NPOIONIbHOM apMaTyphbl;

d — puaMeTp pacTAHYTOH apMaTypsl, MM; IIpH pa3-
JIMYHBIX OHaMeTpax CIepXKHei 3Havenwe d MNpH-
HHMAaEeTCsA PaBHBIM:

ndi+ ... +nidi

d= s (251
n|d1+‘..+nkdk ( )
sgecbd,, . ..,d; — AHAMeTp CTep)kHel pacTAHYTOH
apmarypsl;
ny,...,Nf — YHCTIO CTEpKHEH DHaMETpaMU
COOTBETCTBEHHO d,, . . . , dk.

Kpome Toro, ciemyer yuutbiBaTh yKa3aHMs 1. 4.8.



4.8(4.14). llnpuna pacKpbiTUA TPeWIMH d,c, OMpe-
neNieHHan coryiacHo M. 4.7, KOPPEKTHPYETCA B Ciledyio-
IWHX CIyYasX:

a) eciM HEHTP TAKECTH CEYCHHsA CTEP)KHEH KpaitHero
papa apMatypbl S u3rinbaemMblix, BHEIIEHTPEHHO CKAThiX,
BHEUCHTPEHHO PACTAHYTBIX NpHU e => 0,844 371eMeHTOB
OTCTOMT OT HauboJiee PaCTAHYTOrO BOJIOKHa GeToHa Ha
paccrosuuM @, > 0,2h, 3HaYEHME @.pc HOJKHO ObITH
YBEJTMYEHO YMHOXeHHEM Ha K03dduiuenT §,, paBHblii:

2o~ahi -1
5a = —"'———3—— (252)

K OpUHHMaeMbli He Gonee 3

6) 1na cnaGoapMHMpOBaHHbBIX MH3rHGaeMbiIX M BHe-
HEHTPEHHO CXKATBIX JIEMEHTOB M3 TAXKENIOrO H JIEFKOro
GeronoB (Hanpumep, dyunamentoB) npu u < 0,008
(4 ~ cM. 1. 4.7) BeNHBIHY dpc, BBIUUCIIEHHYIO TIO (Op-
Mmyse (249), npH HeOGXOOUMOCTH JOMYCKAETCH YMEHb-
LWaTh YMHOXeHHeM Ha KodddHuuueHT ¥p, yuMTHIBaIO-
mui paGoTy pacTAHYTOro GeToHa Hajl TPeIMHAMH H On-
peaenseMpid mo popmyie

Py =%1 %1, (253)

HO He BGomee 1,0,
roe ¥f, — K03PUUMEHT, YUMTbIBAIOIIUA YPOBEHDb Ha-
I'PY>XEHUA M PaBHBINH:

oy, = r—Mere Mo, (254)
I Mo —Meype M,
¥, — Ko3hpUIMEeHT, YUHTHIBAIOLIMA IJTUTENb-
HOCTb JEHCTBHSA Harpy3KH M DaBHbIM NpH
yuere:
KPaTKOBPEMEHHbIX HAarpy3oK H Hempo-
JOJDKUTENIBHOTO [EHCTBHA NOCTOSHHBIX
M IJIATEINBHBIX Harpy3ok 1,0;
NPOAOIKMTENIBHOIO HEHCTBHS MOCTOMH-
HBIX ¥ JJIMTENbHBIX Harpy30K

M cre
¢y =18 i, (255)
HO He MeHee 1,0;
My — MOMeHT, NIPH KOTOPOM pacTsHyTbIH Geron
Hajl TpEIMHAMM IPaKTUYECKH BBIKJIIOUA-
€TCsA U3 paboThbl, paBHBLIL:

Mo =M +V bthbt, ser » (256)
roe V=15 —’“’n—a , HO He Gonee 0,6;

ecmd My < M,, k03bpHIMEeHT ¥, He BBUMCNIAETCH,
M, — momeHT, onpenensieMslil, cornacHo 1. 4.2,
OT IIOJIHOH HAarpy3KH, BXJIIOUAKOIEH TOCTO-

SIHHYI0, [UIMTE/IbHYI0 H KpPaTKOBPEMEHHYI0

Harpy3KH;
Mepe —cM. 1. 4.2
,n—cMm. . 4.7,

Ilpu wcnons3oBammu ko3pduumenta ¥, U IpH
My 2
y < —§~ He Cleqyer NoNb30BaThCA PeKOMEHIAIMA-
MH IL 4.6;

B) VI CTAaTHUECKH HEONpENEIMMBIX CHCTEM, a TaK-
xe s cBobogHo onepThix Ganox npu l/h < 7, BGnu3u
MECT TIPWIOXKEHHA COCPEIOTOUYEHHBIX CHI H ONIOpPHBIX
peakmmit Aps p < 0,02 uMpHHY pacKpbiTHA TpeLMH

d¢re, BbIUMCTIEHHYI0 TI0 dopMmynie (249), momyckaercs
YMEHBUIATH YMHOXEHHEM Ha KO3(OHUMEHT Pjpo, Y-
THIBAOLIMIA MECTHbIE OCOGEHHOCTH HANpPSIKEHHOro CO-
CTOAHHA B XKeNNe300eTOHHBIX KOHCTPYKUHMAX U ompene-
nAeMblit o ¢opmyne

F  (0,3h —a) (3hy — 2h)
Groe =1 —— y 257
M 2)8 (2}'0 - h)
no He menee 0,8 u He 6onee 1,0,
rae F — aGcomoTHOoe 3HaueHHWE COCPEHOTOYEHHO CH-
Jibl WIH ONIOPHOM PEeaKIMH;
M — aGcomoTHOE 3HaueHHe M3rmbalollero MOMeH-
Ta B HODMAIBHOM CEYEHHH, NpPOXOAAILIEM
yepe3 TOUKY HIPHIIOXKEHUsS COCPeaOTOUEHHOH
CHJIb] HJIH ONOPHOI# peakmuu (uept. 84);

@ — PacCTOAHHE OT TOUYKHM IPHIIOXKEHUA COCpemo-
TOUEHHOH CHJIbI WIH ONOPHOH peakuuH 1o
paccMaTpHBAEMOro CeueHHs, IPHHHMAaEMOe B
COOTBETCTBHH C uepT. 84, Ho He Gonee 0,3h;

h — paccTosiHHE OT rpaHH 3JIeMEHTa, K KOTOpO#
NpusicXKeHa cusa F, no pacTaHyTo# rpaHy;

ho—T0 Xe, Ho pacTaHyTO# apmaTtypsI (uepT. 85);

r) WA 3NeMEHTOB M3 Jierkoro GeroHa kmacca B7,5
H HH)Ke BeJIMUMHA A ., AOTDNHA GbITh yBeymmueHa Ha 20 %.

l a<03h g <03h ]
I L N ] } )l T3 3 l
oy R | | L
'ﬁ c-q1h, d] e
FY wose donee by TF A lwonedaree
Pad ﬁc/2 77 ‘/2
x) )
o 4 geadp g
IR RN SEL S LARIREAR B R
1 PLS - 13 1 .
cel,/2, e Ko
3 WO HE MEHE? , ,;?,,‘ ,l j,,c/g;,ee
<4 a1h

Yepr. 84. MMonoxenne ONOPHEIX peaKuum B KECTKHX Y3nax,
NIpHHHMAaeMOe ANA oNpefeseHHA Ko duiHenTa o,

a — 2 — CThIKH cﬁopuux 3JIeMEHTOB; O — ¥ — MOHOJIMTHBIE
CONpPKCHUA
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Yepr. 85. PacuerHbie cXeMbl [UIfl ONpefeNcHNA KO3hduimenTa
Ploc
4 — OpH NPHIIOKEHHH CHJIBI K CKaTOH T'paHH 3NeMeHTa; 6 —
TO Xe, K yIIMpeHnAM (TMOJIKaM) 3jIeMeHTa; 6 — TO Xe, 110 -
He CTaTHYeCKH HeollpenenuMoit Ganxu

4.9(4.15). HanpsixkeHust B pacTAHyTOH apmarype
0, onpenensAwIca no GopMynaM UIA EMEHTOB:
LEHTPAILHO-PACTAHYTHIX

9= (258)
u3ruGaeMbIxX
M

0, = 3 259

vy (259)
BHEIEHTPEHHO CXKATbIX H BHEUEHTPEHHO PacTAHYThIX

N(est2)
=— 260
Og A,z (260)

B dopmyne (260) 3Hak ,,Ini0c” NPHHAMAETCH NPH
BHEUEHTPEHHOM DAacTXKEeHHM, 3HAK ,,MUHYC” — IpH
BHELEHTpeHHOM ¢XaTHH. [IpH pacmonioxeHHH pacTArH-
Batolle# MPORONEHOH CHIbl N MEXIy LEHTPAMH THXeC-
TH apMaryphl S ¥ § 3HaueHHMe eg MPUHMMAETCS CO 3Ha-
KOM ,,MHHYC".

B ¢opmymnax (259) u (260):

Z — PacCTORHUE OT EHTPA TAKECTH IDIOLIAH Ceue-
HUSA apMaTypbl S OO TOYKH IpHIOXKEHHA PaBHO-
NeACTBYIOIIEH YCWIHH B CXaTOH 30HE CEYEHUA
Hajl TpeliMHOM, ONpeZensgeMoe coryacHo . 4.16,
IIpH 9TOM [jIA BHEUEHTPEHHO PacTAHyTBIX Te-
MeHTOB nipH o < 0,8h 2 NpPHHAMAETCH PaABHBIM
Zg — PACCTOSIHMI0 MEX[y LEHTpaMK TKeCTH ap-
matypel S H §; ko3dpduuMeHnT ¥ B dopMyne
(277) npuEMMaercA BCerda paBHBIM Vg =
= 0,45 (xax NpH HENMPOTOIDKHUTENbHOM MeficT-
BUM Harpy3KH); MOMYCKaeTcs z NPHHUMATH Ta-
KHM Xe€, KaK IIpH pacuere No fedpopmaiyim Ha

§
bhq <0,01.
B ciyuae, xorna My < M., (cM. 1. 4.2), 3HaueHue
0; ompenenserca no Gopmyne
M,
0s =0, —_— 261
§ s, cre Mcrc > ( )

Te Jke Harpy3KH, eclu
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TOe Oy crc — HAIPSOKEHME B apMarype NpH NeicTBHM

Harpy3KH, COOTBETCTBYwLIeH 0Gpa3oBa-
HHI0 TPELUMH, ofpenenisemoe no gopmy-
nam (259) u (260) c 3ameHonr M Ha

M,
Mg, uN vaN,pe = N =5,
M,

Hpu onpemenenuu Noyo MoMeHTBI More U M, IO-

I CKAEeTCA BUACIATD MU 7 = 0,8W,eq/Ared-

Ilpn pacnoyIOXeHHH PACTAHYTOH apMarypbl B He-

CKOJIbKO pAOOB IO BBICOTE CEUYCHHMA B H3TUGAEeMBIX,
BHELEHTPEHHO COKaThlX, a TalOKe BHEHEHTPEHHO pacTd-
HYTbIX 3IEMeHTaX NMpH €o = 0,8h¢ HANpsOKeHUA O He-
06X0OUMO YMHOXaThb Ha K03(QUUHEHT &y, paBHbIH:

h—x—a2

On = h—-x—a,’

(262)

rge  x = £hy; 3HaveHMe £ ompenmenderca no ¢popMyine

(274); nna u3rubaeMbIX 3JIEMEHTOB [IO-
MyCKAETCA IPUHHMATh 3HaUeHue X TAKUM Xe,
KaK M IIpH pacyeTe II0 NPOYHOCTH;

@), 3, — PaCCTOAHHS OT LEHTPA THKECTH IUIOLLAmH Ce-
YeHWsl COOTBEICTBEHHO BCeH apmarypst S H
KpaifHero psja crepkHed 1o HanGosree pac-
TAHYTOro BOJIOKHa GeToHa.

3HayeHHe HANPSDKEHUs Og OT OedCTBHsA NOJHOW Ha-

IPy3KH, ONpenenenHoe ¢ yuerom koadduumenra §,, He

[IOJDKHO NpeBBIIATh R gop. ITO yCIIOBHE JOMYCKAETCA

HE [pPOBEPATh [iA CTATHYECKH ONpPEHeNMMBIX KOHCT-

PYKIHMA C apMaTypoi OZHOro KJIacca pH €€ OIHOPAM-

HOM DAaCIOJIOKCHHH.

Ynpomennsie criocoSs1 onpenesienms og. s M3ru-

GaeMbIX I7IEMEHTOB AOMYCKAaeTCA ONpEAe/AiTh Og MO

dbopmyme
M
Mu i
rie M, — npenensHbIH MOMEHT MO MPOYHOCTH, PaBHBIH :
IIpH NpOBEpKe NPOYHOCTH CeYeHMit — Mpa-
Boit yacTu Hepasencts (17) — (21), (28), (30)
IIpH TIOAGOpe ceYeHnss apMaTypsl

o5 =R (263)

As, fact
My = M;o4,4 Zac ,
sd

37€ECh Mot ¢ — MOMEHT OT HeHCTBHs NOJHOM Ha-

rpy3k# ¢ Ko03pdHUMEHTOM Ha-
AeXHOCTH 10 Harpyske Vr> 1,0;
Ay, facr — baxTHuecKast WIOWANy NPUHATOHR
apMaryph;
Agq — nnomwaps apmarypei, TpeGyemas
10 pacuery NPOYHOCTH.
Ilpn npuMeHenMH apMaTyph! pasHBIX KJ1accoB B $Op-

Myny (263) BBOmMTCH pacueTHOE CONMPOTHBIEHME ap-
MaTypbl U1 APERENbHBIX COCTOAHMI NEepBOH IpyIbl
R no Gornee npodHoii apmarype.

dna BHELUCHTPEHHO CXaTbIX JIEMEHTOB M3 TKENIOIro

M Jlerkoro GeToHoB npH M, => M ;. momyckaercs Bbi-
YMCIIATh Og 10 GopMyIte

Ne
Og = ms;_ Pere » (264)

rae $epe — Ko3dhduument, onpenesnsaemsri no raén. 30.



Tadbnuua 30

KoaduimeHTSI ¥ oy NPH 3HAYCHUAX u &, PABHBIX

€s
v
! ho 0,01 0,02 0,03 0,05 0,07 0,10 0,15 0,20 0,25 0,30 0,40 0,50
<0,8 0,04 0,07 0,10 0,15 0,18 0,22 0,26 0,31 0,34 0,37 0,41 0,45
1,0 0,18 | 0,22 0,25 0,29 0,31 0,34 0,38 | 042 0,45 0,47 0,50 0,52
1,2 0,31 0,34 0,37 040 | 043 0,46 0,49 0,55 0,55 0,57 0,60 0,62
0 1,5 0,44 0,48 0,50 0,53 0,56 0,58 0,62 0,65 0,67 0,69 0,72 0,74
2,0 0,59 0,62 0,64 0,67 0,70 0,72 0,75 0,78 0,81 0,82 0,85 0,87
3,0 0,74 0,77 0,79 0,82 0,84 0,86 0,89 0,92 0,95 0,96 0,99 1,01
4,0 081 | 08 | 086| 089 | 091 | 094 | 097 | 1,00 | 1,02 | 1,03 1,06 1,08
<0,8 0,04 | 0,04 0,07 0,11 0,14 0,18 0,22 0,26 0,29 0,32 0,36 0,38
1,0 0,17 0,20 0,22 0,26 | 0,28 0,31 0,34 | 0,38 0,40 0,42 0,46 0,48
1,2 0,30 | 0,33 0,35 0,38 | 0,40 0,43 0,46 | 0,49 0,51 0,53 0,56 0,58
0,05 1,5 0,44 0,46 0,48 0,51 0,53 0,56 0,59 0,61 0,64 0,66 0,68 0,70
2,0 0,59 0,61 0,63 0,65 0,67 0,70 0,72 { 0,75 0,77 0,79 0,82 0,83
3,0 0,74 0,76 0,78 0,80 | 0,82 0,84 0,87 | 0,89 0,91 0,93 0,95 0,97
4,0 0,82 0,84 0,85 0,86 | 0,90 0,92 0,94 | 097 0,99 1,00 1,03 1,04
<0,8 0,03 | 0,04 0,05 0,09 | 0,11 0,14 0,16 | 0,22 0,25 0,28 0,31 0,34
1,0 0,16 | 0,19 0,21 0,24 | 0,26 0,28 0,31 0,34 0,37 0,39 0,42 0,44
1,2 0,30 | 0,32 0,33 0,36 | 0,38 0,40 0,43 0,46 0,48 0,50 0,53 0,55
0,10 1,5 0,44 0,46 0,47 0,50 | 0,52 0,54 0,56 | 0,59 0,61 0,63 0,65 0,67
2,0 0,59 0,61 0,62 0,64 | 0,66 0,68 0,70 | 0,73 0,75 0,76 0,79 0,80
3,0 0,75 0,76 0,77 0,79 0,81 0,83 0,85 0,87 0,89 0,90 0,93 0,94
4,0 0,83 0,84 0,85 0,87 | 0,88 0,90 092 | 094 0,96 0,98 1,00 1,02
<0,8 0,03 0,04 0,05 0,06 | 0,07 0,10 0,13 0,16 0,19 0,21 0,25 0,28
1,0 0,15 0,17 0,19 0,21 0,23 0,25 0,27 { 0,30 0,32 0,34 0,37 0,39
1,2 0,29 0,31 0,32 0,34 0,35 0,37 0,40 | 042 0,44 0,45 0,48 0,50
0,20 1,5 0,44 0,45 0,46 0,48 0,49 0,51 0,53 0,55 0,57 0,58 0,61 0,63
2,0 0,59 0,60 0,61 0,63 0,64 0,65 0,67 | 0,69 0,71 0,72 0,75 0,76
3,0 0,75 0,76 0,77 0,78 | 0,79 0,81 0,82 | 0,84 0,85 0,87 0,89 0,90
4,0 0,83 0,84 0,85 0,86 0,87 0,88 0,90 | 091 0,93 0,94 0,96 0,98
<0,8 0,03 0,04 0,05 0,05 0,06 0,07 0,10 | 0,12 0,15 0,17 0,20 0,23
1,0 0,15 0,16 0,17 0,19 0,21 0,23 0,25 0,27 0,29 0,30 0,33 0,35
1,2 0,29 0,30 0,31 0,33 | 0,34 0,35 0,37 0,39 0,41 0,42 0,45 0,46
0,30 1,5 0,44 0,45 0,46 0,47 0,48 0,49 0,51 0,53 0,54 0,5§ 0,58 0,59
2,0 0,59 0,60 0,61 0,62 | 0,63 0,64 0,66 0,67 0,68 0,70 0,72 0,73
3,0 0,75 0,76 0,77 0,78 0,78 0,79 0,81 0,82 0,83 0,84 0,86 0,88
4,0 0,84 0,85 0,85 0,86 0,86 0,87 0,89 0,90 0,91 0,92 0,94 0,95
<0,8 0,04 0,04 0,04 0,04 0,04 0,04 0,06 0,08 0,10 0,12 0,15 0,17
1.0 0,15 0,16 0,16 0,18\ 0,19 0,20 0,22 { 0,23 0.24 0,26 0,28 0,30
1,2 0,29 0,30 0,30 0,31 0,32 0,33 0,35 0,36 0,37 0,38 0,40 0,42
0,50 1,5 0,44 0,45 0,45 0,46 0,47 0,48 0,49 0,50 0,51 0,52 0,54 0,55
2,0 0,60 0,61 0,61 0,62 0,62 0,63 0,64 0,65 0,66 0,67 0,68 0,69
3,0 0,77 0,77 0,77 0,77 0,78 0,79 0,79 0,80 0,81 0,82 0,83 0,84
4,0 0,85 0.85 0,85 0,86 0,86 0,87 0,87 0,88 0,89 0,89 0,91 0,92
<0,8 0,04 | 0,04 0,04 0,04 | 0,04 0,04 0,04 | 0,06 0,07 0,08 0,11 0,13
1,0 0,15 0,15 0,16 0,17 0,18 0,19 0,20 | 0,21 0,22 0,23 0,25 0,27
1,2 0,29 0,30 0,30 0,31 0,32 0,32 0,34 0,34 0,35 0,36 0,38 0,39
0,70 1,5 0,45 045 0,45 0,46 0,46 0,47 0,48 0,49 0,49 0,50 0,52 0,53
2,0 0,61 0,61 0,61 0,61 0,62 0,62 0,63 0,64 0,64 0,65 0,66 0,67
3,0 0,77 0,77 0,77 0,771 0,78 0,78 0,79 0,79 0,80 0,80 0,81 0,82
4,0 0,85 0,85 0,85 0,86 | 0,86 0,86 0,87 0,87 0,88 0,88 0,89 0,90
(bl B h’ aA
- +
o f f 0,9 Ag Eg
f bho ’ eg=Jysgt ’ MG& = bho Eb
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Haiinennsie no ¢popmynam (263) u (264) 3naueHus
Og B Clly4ae PacloJiOXEeHHs apMaTypbl B HECKOJIBKO ps-
[OB MO BLICOTE CEYEHHA YMHOXKAIOTCA Ha KO3 dUIMeHT
8"-
4.10(4.14) . llupuna HempoONOIDKHTENBHOTO PacKphI-
THs TPELMH OT JIeHCTBHA BCEX Harpy3oK ompepensercs
KaK CyMMa UIHPHHBI MPOJOIDKHTENIBHOIO PaCKPBITHA OT
HeHCTBUA NMOCTOSHHBIX M [UIMTENBHBIX HArpy30K (NpH
¥; > 1,0) ¥ NpUpaIICHNs IMPHHB! PACKPITASA OT [EHCT-
BHS KPaTKOBPEMEHHBIX Harpy3ok (npu ¥;= 1,0). J10-
My COOTBETCTBYET ONpETelieHHe LIMPHHDBI HEMpPOLOTKH-
TEJIbHOTO PACKPBITHA TpeltuH No dopmyne

og 1
-1 |—, 265
] ) L] (265)

dere = depe, 1| 1 +(

rae dcre,] — LIMPHHA MPOIOIDKUTENBHOTO PaCKPhITHA
TPEILMH OT AeHCTBUA NOCTOAHHBIX U WIH-

TeNbHBIX HAIPY30K;
¢;> 1,0 —~cM. n. 4.7; ecH BENHUHHA depe,| OTPE-
meneHa ¢ yuerom ¢dopmynsr (253), to
Koadduunent ¥; B dopmyne (265) 3a-
MEHIETCA Tpou3BedeHMeM ¥;¥) (roe

¥}, — CM. I1. 4.86) ;
Osl, Og — ONpPeHeNA0TCA COrNacHo M. 4.9 cooTBeT-
CTBEHHO OT CyMMbl NOCTOAHHBIX M UIH-
TEJIbHBIX HAarpy30K H OT BCEX Harpy3oK.

Pacuer no packpbITHIO TpenMH,
HaKJIOHHBIX K IMPOJOJILHOM OCH 37IeMeHTa

4.11(4.17). llnpuHa pacKpbITUA TpELMH, HAKIIOH-
HbIX K TPOIOJIbHOH OCH 3NIeMeHTa, NP apMHPOBaHHH
XOMYTaMH, HOPMaJIbHBIMH K TPOJONIbHON OCH, JOJDKHA
OTpeeNAThCA No popMyne

0,605y d
Gere = 91 v e 1 . (266)
Eg h +0,15Ep (1 + 20 p1y,)
0
roe 1 — K03$DUIMEHT, NpUHUMAEMbIH PaBHBIM NpPH
yuere:

KpaTKOBpPeMEHHBIX Harpy3oK M Hemponon-
XHUTETBHOIO0 HEACTBHA MNOCTOAHHBIX M JUIM-
TEMBHBIX HATPY30K . . . v v v v v e v v v a v s 1,00
MPONOJDKUTENBHOTO  ACHCTBUA  MOCTOSHHBIX
U UMTEIBHBIX Harpy30K [NA KOHCTPY KUMM

U3 GeTOHOB:
TSKeNoro:
€CTCCTBEHHOM BITAXKHOCTH . + + + + « o o 4 . . 1,50
B BOOOHACHIIUEHHOM COCTOSIHMM . . . . . . . 1,20
pH NONMEepPeMEeHHOM BOOOHACHILUEHHHM M BbI-
CYIMBAHHH . . . . . o oo o oo v oo .. 1,75
MEJTKO3EPHUCTOI'0 M JIETKOI'0 — TO Xe, 4To B dop-
myne (249);

11— TO Xe, 4T0 B popMmyie (249);
d,, — IMaMeTp XOMYTOB;

— Agw )
Hw bs
Ogw — HalpsXKEHAE B XOMYTaX, OHpefensemMoe Mo
dopmyne
Q- le
=———"5; 267
Osw Agy ho ( )

3HaueHHE HANpPAXEHHA Oy, HE JIOIDKHO Npe-
BBIUATE R ¢or;
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QOp, — npasas uacts ycnoBus (72) ¢ xoadpdummen-
TOM p ,, YMHOXKeHHbIM Ha 0,8,npu aToM Ry,
3aMeHsAeIcs Ha 3HaueHue Ry, o.,, NpUHMMae-
Moe He Gonee 3HaueHMs, COOTBETCTBYIOLIETO
Getony knacca B30;

Q — nonepeyHasa chia B KOHue HaKIIOHHOTO ceye-
HHA ¢ APOEKIMEH [UTHHOH C.
3nauenne ¢ npuHHMaerca He Gomee 2ky. Ecnim mpu
pacyeTe 37IeMeHTa Ha JiefiCTBHE paBHOMEDHO pacmpere-
JIEHHOM Harpy3KH BbINOJIHAETCA YCIIOBHE

q1<0,29,4 Rpy serb (268)

(rze ¢, — cM. m. 3.32), 3HaueHHe ¢ MOXHO IPUHHMATh
PaBHBIM ToJNbKO 2Hg.

Ins snemenToB M3 sierxoro Gerona knacca B7,5 u
HU)Ke 3HaueHHe d.,p, BLIYMCIIEHHOE 10 dopmyrte (266),
HOIJDKHO OBITh yBenu4eHo Ha 30 %.

[lpu onpemeneHMM WIMPUHBI HEMPONOIKHUTENLHOTO
PaCKPbITHA HAKIIOHHBIX TPEIUMH OT AeHCTBHs BCeX Ha-
IpY30K NOJDKHBI yYMTbIBaThCA ykasaHua i 4.10. Ilpu
atoM B dopmyne (265) xoadbduurerT ¥; na3HavaeTcs
COIJIaCHO HACTOAUIEMY MYHKTY, a OTHOILEHHE Ogl/ g 3a-
MEHAETCA Ha OTHOLUEHHEe HATIPSDKEHHH Ogy /0y, OMpe-
nensgembix 1o popmyie (267) COOTBETCIBEHHO OT CyM-
MBI MOCTOAHHBIX M [JIMTENBHBIX HArPY30K H OT BCEX Ha-
rpy30K.

Homycxaercs ymeHslIaTh BENMUMHY dore B 1,5 pasa
O CpaBHEHHIO C ompeleyeHHo# mo dpopmyrne (266),
€ClIH TEMEHT apMHPOBAH MPOMONBHBIMH CTEPXHAMH
TOFO € IuaMerpa, YTO ¥ XOMYTSHI, H C PacCTOAHHAMHU
110 BBICOTE CCUEHWs, PABHBIMH 1LIATy XOMYTOB S.

Ipumepsr pacuera

Ipamep 53. Jano: xene306eTOHHAsA IUIHTA TIEPEKPBI-
THA C pa3MepamMu TONEPEYHOro cedeHMa (Ana NONOBU-
Hbl CEYeHHA IUIMTb) 1o uepr. 86: b = 85 mm, h =
= 400 MM, bf 725 MM, hf 50 MM; BeToH TAXENbIH
Knacca BZS paGouasa apmatypa kmacca A-lll (Ry =
= 365 MI]a; Eg = 2-10° MMla), pacnonoxeHHas B fiBa
pama (@, = 58 mm; a; = 33 mm); mnomams ee ceve-
Hug Ag = 760 mm? (2 @22); NONHBIE MOMEHT B cepe-
nuHe mporera My,; = 69 kH-M; Bce Harpy3kH nocro-
SIHHBIE M [UIMTENbHbIE; M3 DacyeTa Mo MPOYHOCTH H3-
BeCTHO, uTo M, = 92,3 kH-Mu x = 30 MMm.

Tpe6yerca mpouU3BeCTH pacyer MO PacKpPHITHIO Tpe-
WHMH, HOPMAJIBHBIX K NPOMOJIbHOH OCH JJIEMEHTA.

1

725

=

1

2022A-L

400

R
' 4—r
HE

Yeprt. 86. K npumepy pacuera 53

OCh CHMMETPHH

Pacuer. hog=h-a= 400 - 58 = 342 mm. Tak
A
KK { = —— = ——T———00262>0005 TO, CO-

rnacHo 1. 4,1, npuHUMaeM, YTO ITIEMEHT paboTaer ¢ Tpe-
LWIMHAMH B PacTAHYTOM 30He.



Ilns onpeneneHnst NMPOXOIDKHTEILHOTO PACKPbITUA
TpEUIMH BBIMMCIIMM HaNpsDKeHHe B apMarype og. Corac-
Ho dopmyne (263), BenHUMHA 05 HA YPOBHE LIEHTpA TA-
KEeCTH apMaTypbl paBHa:

69
= Ry ~——= 365 —— = 273 MIl
0= S0 92,3 &

HMockonbky apmaTypa pacmonoxeHa B JBa psiia, Bbl-
mcnum no dopmyite (262) xo3phULHEHT 6, :

h—x—a, 400 —30-33

=3 Tx—a, _ a00_30_s8 _ 08

HanpsokeHue B HHXKHEM CTep)KHe apMaTyphl PaBHO:
o5 = 273-1,08 = 294 MIIa.

Mupuny PaCKPBITHA TPEUIMH HAXO/MM IO dbopmyrne

(249). Tak xak g = u = 0,0262 > 0,02, 3HavyeHue u
npunumaeM paBHbM 0,02. Cornacho m. 4.7, § = 1,0;

V=16 - 150= 1,6 -15002=13; n=10; d=
= 22 MMm.

Qere =
)(131021905 20(35—100002) 22 = 0,16 MM,

YTO MeEHbIIe TIpefenbHO JAONMYCTUMOl LIMPHHBI PaCKpHI-
THS TPELLHH dopey = 0,3 MM.

Npumep 54. Zano: xene3oGeroHHas miMIa GyHna-
MEeHTa ¢ pasmepaMu nonepeunoro ceuenna 1 = 300 mm,
b= 1150 mM; a = 42 mm; GeroH TsOKeNbIA Kinacca B15
(Rpt, ser = 1,15 MIla; Ep = 2,05-10* MIla); pa-
Bouast aspmarypa knacca A-Ill (Ry = 365 Mlla; Eg =
= 2.10° MIla); mnowmans ee cevenuss Ay = 923 mMm?
(6 ©14); MOMEHT B pacUeTHOM CeYeHMM OT IMOCTOSH-
HBIX M JUIMTEeNbHBIX Harpy3ox M; = 63 xH-M, ot kpat-
KOBpEMEHHBIX Harpy3ok Mgy = 4 xH-m; npepenbHbii
MOMeHT mo mpoysoctu M, = 80,5 xH:M; ¢yHnmameHr
PAacIonoXeH Bhlllle YPOBHS TPYHTOBBIX BOJ,

Tpebyerca MpOM3BECTH pacyeT MO PACKPBITHIO HOP-
MaJIbHbIX TPELUMH.

Pacuert ho =h —a= 300-42= 258 Mmm.
OnpepennM HeOGXOMMMOCTp BHIYHCIIEHH LUKPHHbI pac-
KpBITHA TPeWMH cortacHo I. 4.5. Jlna storo Haifem
MOMEHT TpeLMHO0Gpa3oBaHua Merc.

As 923 _
Tak xak u = Phe - 1150258 = 0,0031< 0,01,

MOMEHT My, HAXONMM KaK Ui OETOHHOTO CEeYeHHM,
ucnons3ya popmyny (246):

Mcre = Rpt, ser Wp1 = 0,292bh2Rbr, ser =
= 0,292:1150-300%.1,15 = 34,75-10° H-mMm =
= 34,8 kH-Mm.

Tak xak M, = Miyg; = My + Mg = 63 + 4 =
= 67 xH-M > M., = 34,8 kH:M, npoBepka IIMPHHBI
pacKpbITHA TPEIUMH HeoGxoauma.

ITockomnbky yHOaMeHT pacIoJIOXKEH Bblllle YPOBHS
IPYHTOBBIX BOJ, AONYCTHMAas LIMPUHA [IPOXOJDKUTENb-
HOro DPAacKpBITHA TPEILMH, COTrNIaCHO Tabn. 1, mos. 4,
a = 0,3 MM, noato nuM'I =-—Aﬁ—=—6i=

cre2 ” 5 r My IIp. Mr Mtot 67
= 0,94 > =5 coryiacHo Im. 4.6, pacyer HpOU3BOIMM

TOJIBKO Ha NPOJIOIDKUTENIBHOE PAaCKPHITHE TPEUHMH OT
[eACTBUA MOMeHTa M.

IilupuHy pacKpBITHS TPEIMH ompeneaum no gopmy-
ne (249).
HanpskeHue B apMaType G BBITHCIIHM 10 YIIPOIICH-
Hoit hopmyie (263):
M; 63

Rs Mu —365m—286MHa

Koadduumentsl, BBomuMsle B GopmMyty (249) npH-
HuMmaeM paBHpiMH: & = 1,0; n = 1,0; g = u =
= 0,0031<0,02; v;= 16—15u—16—15-0,0031=

= 1,55; d = 14 MM, TOrzKa
acre = 89
= 1,0-1,55-1,0 2218065 20(3,5 — 100-0,0031) /14 =
= 0,34 MM,

410 GoJbllie JONMYCTUMOTO 3HAYEHMSA dopey = 0,3 MM, B
CBA3M C 4eM IIeIeCOOGPa3HO MPOU3BECTH KOPPEKTHPOB-
Ky 3HAaueHHs dcpe B MEHBIIYI0 CTOPOHY COTJIACHO
m. 4.86. IMockonbky i < 0,008, Takas KOppeKTHpOBKa
gomyckaerca., Tak Kak @, = @ = 42 mm < 0,2h =
= 0,2:300 = 60 MM, KOPPEKTHPOBKA 3HAYECHHSA dcc,
cornacHo 1. 4.8a, He IPOU3BOMUTCA.

Mo dopmyne (256) ompenenum 3nauenue My, npen-
BapHUTE/IbHO BHIYUCIIHB:

15ua
Y= p = 15-0,0031-9,76 = 0,454 < 0,6;

My =M +V bthbt,ser =
= 34,8-10° + 0,454-1150-300%-1,15 =
= 88,8-10° H-mM = 88,8 kH-m.

INockompky M, = 88,8 kH-M > M, = 67 xH'M, BbI-
wcnuM Koad duimert ¥y mo popmyne (253):

My~ My M, 67-34,8 888
Yn = = =0,79;
My -M,. M, 888-348 67
34,8
o =18 =L Mere =18——=
I M, 822—=0935<1,

IpHHUMaeM ¥, = 1;
$p=%n %y =0,79< 1.

C yuerom ko3¢ uieHTa ¥) IMPUHA PACKPbITHA
TpelMH paBHa dop = 0,34:0,79 = 0,269 Mm < 0,3 MM,
T. €. MEHblIIe TpefeIbHO JOMYCTHMOTO 3HAYEHHSL.

Tipumep 55. Jano: xeste306eTORHaA KOJNOHHA NPO-
MBIITIEHHOTO 3[dHUA C Pa3MepaMH MONEPETHOro Ceve-
Hua h = 500 MM, b = 400 MMm; a = a = 50 mm; GetoH
mxcem,m knacca B1S (Rp, ser = 11 MIa; Rps ger =

= 1,15 MIla; Ep = 2,05-10" MIla); paGouast apMatypa
xnacca AL (Eg = 2-10° MIla); miomans ee CeveHus
Ag = Ag = 1232 Mm? (2 @28); NpofoNbHAS CKHMAIO-
mas cuna N = Ny = 500 xH; MOMEHT OT NOJNHO# Ha-
rpy3ku Mo = 240 xH-M, B TOM YHCIIE MOMEHT OT IO-
CTOAHHBIX H [JIMTENBHBIX Harpy3ok M; = 150 xH-mM.

Tpebyerca paccunraTs KOJIOHHY MO PAaCKPBITHIO Tpe-
LLIHH.

127



Pacuer. ho =h—a=500— 50= 450 mm. Onpe-
HenuM HeoGXOMMMOCTb PacieTa o PaCKPHITHIO TPEIHH.
Ina sroro nposepum ycnosHe (233). Tak kak u =
= b’;: = 401.)2330 = 0,0069 < 0,01, 10, cornacso
1. 4.2, MOMEHT COMpOTHBJICHUA Wy HaXomUM Kax i
GeronHoro ceuennsa. Hcnomesys dopmyny (246),
HaxoIuMm

Mere = 0,292 bh*Rp; ser = 0,292:400-500%-1,15=
= 33,6-10° H-mm.

AnpoBoe paccrosnue r onpemenuM no dopmyne
(241). IInsa 3TOro BBIMMCINM Op KaK WA YIPYroro Te-
na (BAMAHKEM apMarypbl IpeHeGpexem) :

_ N, Mo _ 50010° | 24010°
%= T TW T 200500 ' 400-500%/6
= 16,9 MIla.

1
p=16-—2 = 16-289_p06<0,
b, ser 11
npHHUMaeMm ¥ = 0,7;
w h 500
=P = —— = —— = s "
r p 6 0,7 6 58,4 mm = 0,058 m.

Mo popmyne (238) onpenenum moment M, :
M, = N(eo —r) = Mot — Nr = 240 — 500-0,058 =
= 211 xH-M> M., = 33,6 xH'm,
T. e. ycroBue (233) He BoinonHserca. CiexoBaTenbHoO,
NpOBEPKA PaCKPLITHA TPEIMH 00A3aTeNbHA.
M,y M;— Nir  150-500-0,058
IMockoneky M, = o, = 21 =

=0,573 <—§—, cornacHo n. 4.6 mpoBepUM HeENponoJ-

JKUTEJIbHOE PacKpbITHe TPEIHH. I 3TOro B COOTBET-
cTBHE ¢ . 4.10 NpegBapHTENbHO BbIYMCIIHM LUIMPHHY
NPOOIKMTENIBHOTO PACKPBITHA TPEUMH OT AEHCTBUA
yewmit M; u N; no ¢opmyne (249). Ilpu 3rom Boc-
nonb3yeMcd ynpoiueHHo# dopmynoit (264) mns og.

e =l g M
s 2 Nl -
500 150 - 10¢
== _ == =500 MM;
2 %" %00 10° M
_ Ey 2:10° .
po = pu T = 0,0069 3.05.10° = 0,067;

¢ ]
A a 0,067
€ B2 =0,074.
0,95 Ay 09 09
Mo BLIMMCTICHHBIM 3HAYECHUAM @ = 0,074, pa=

e 500
=0,067 y —&—=-—— =1,11 naxooum mo rabn. 30
067 1 3 50

3HaueHHe ko3ddumenta ¢, = 0,33.

=

Neg 500-10%.500
= = = 33 =
Os = 01 = g~ Yere 1232450 >
= 148 8 MITa ~ 149 MITa.
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Cornaco m. 4.7, 86 = 10; n= 1,00; g = u =

= 0,0069 < 0,02; ¥;= 1,6 — 15u= 1,6 — 15-0,0069 =
0; 3

= 1,5; acrg = 891 1 7:— 20(3,5 — 100p) )/d =

149 3
1,0-1,5-1,00 210° 203,5 — 100-0,0069) |/ 28
= 0,191 mMm.
Hanpspkenue B apMartype Os OT JeHCTBHA BCEX Ha-
IPY30K Takke ompefenum o popmyne (264).

h Moy 500 240-10°
= — g+ = - =
=5 TN 7 30 50108
= 680 MMm;
es _ 680 _
ho 450 1,51

e
Tpu ¥ = 0,074, pa = 0,067 u Zi = 1,51 xo03ddu-
°
HHEHT Y.y, cornacHo Tabn. 30. pasen 0,522.

oz Neg _ 500-10%-680
ST Aghy € 1232.450

0,522 = 320 MIla.

Torna, cormacHo popmyne (265),

[y 1,0
dere = Qcerg) [1,0 "'( OSI -~ 1,0) 71:| =
s

= 0,191 [1,0 +(—3@ - 1,()£ =034 mm,

149 1,5

YTO MeHBIE TPENENbHO HOMYCTHMOTO  3HAYEHHSA
a.pcy = 0,4 MM (cM. Tabu. 1, 1103. 4).

Mpumep 56. Jano: croGonHo omepras Ganxa mepe-
KpbITHA nposierom ! = 5,5 M, HarpyxeHHasi paBHOMep-
HO paclpeNelICHHBIMM HAarpy3KaMH: BpeMeHHOH JITH-
TENBHO HeHCTBYIOLIEH IKBHBAIEHTHOH Harpyskoil v =
= 30 xH/M u nocrosauHoit Harpysxon g = 12,5 xkH/m;
pa3mepbl TonepedHoro cedeHusa b = 200 mm, h =
= 400 mMm, o = 370 MM; GeTOH TAXKeNbIN Kiacca B15
(Rpt, ser = 1,15 MITa; Ep = 2,05.10* MITa) ; xomyThi
IOBYXBETBEBBIE M3 apMmarypbl Kijacca A-l (E; =
= 2,1-10° MIMa) ¢ warom s = 150 MM, THaMeTpOoM
8 MM (45 = 101 MM?).

Tpebyerca mpOH3BECTH pacyeT MO PaCKPHITHIO Ha-
KJIOHHBIX TPEILUH.

P a c u er. Onpexenmum cHauana HeoGXOMUMOCTH
pacuera Mo PacKphITHIO HAKJIOHHBIX TPELIHMH, IPOBEPHB
ycioBue (248).

HamnGonplrasn nomepeyHas CHila B OHOPHOM CEYEHHH
paBHa:

_ql _ (v+gl _ (30+125)55

Qmax = 2 - 2 - 2 -

=117 xH.

Cornacuo 1a6m1. 21,955 = 0,6,
©53Rb¢, ser bho = 0,6-1,15.200-370 =
=51060H < Qpqox = 117 xH,
T. €. HaKJIOHHbIEe TPELIMHBI 06Pa3yIoTCsa U pacdeT MO HX
PacKpPbITHIO HEOGXOMHM.

Pacuer mpowmssopum cornacto m. 4.11. Onpepenum
3HaueHHA Q U Qp; .



91 =g+v[2=125+30/2= 27,5 kH/m;
$pa = 1,5 (cm. Tabm. 21).

Mfockombky 0,2 9p4Rp; o = 0,2:1,5:1,15-200 =
= 56,9 H/mm > q, = 27,5 H/mm, 3Hauenue ¢ npH on-
penencann Qp, M Q NMpuHuMaeM paBHBIM ¢ = 2y =
= 2.370 = 740 MmM.

- 0,8¢9p4Rbt, ser bhy =

Otciona Qb1 p
- 081,51,15:200.370% _
o = 51060 H;

Q= Omax — 1€ = 117 — 27,5-0,740 = 96,65 KH.

OnpegenuM HanpskeHHe B XOMyTax Mo dbopmyne
(267):

- Q‘an

e = _ 96 650 — 51 060
W Agw ho

= Tora0 0=

= 183 MIla < Ry g, = 235 MIla.

Cornacwo nn. 4.7u 4.11,%;,= 1,5; 1= 1,3; d,, =
= 8 MM.

_ Agw 101

Mw = s T 300150 - 00337
_E _ 21100
“=E, Tzos100 1024

Onpenenvm UMpHHY pacKpbITHA HAKJIOHHBIX Tpe-
mH 1o dopmyne (266) :

0,6 d
dere = V1— S Tw 7 =
By —*=+0,15Ep (1 + 20 )
(1]
_ 1506183813
2,110° 3=+

370

= 0,219 MM,
T 0.152,0510° (1 + 21024.000337) 210 MM

9TO MeHbllIe PEeeNbHO NOMYCTHMOTO 3HAYEHHA dcrey =
= 0,3 MM (cMm. Tabm. 1).

PACHET JJIEMEHTOB
WENE30BETOHHLIX KOHCTPYKIUA
Mo RE®OPMALIMAM

4.12(4.22). Hepopmauyn (mporuGol, yrisi NOBOpPO-
Ta) IEMEHTOB XKENE3006TOHHBIX KOHCTPYKIMIA Cllefy-
€T BbMUCAATh N0 GOpMYNaM CTPOHTENBHON MEXAHHKH,
onpefeNnsAa BXOAAIME B HUX 3HAYEHHSA KPHBH3HbBI B CO-
OTBETCTBMHM C yKa3aHMaAMH mH. 4.13—4.21.

4.13(4.23) . KpuBu3Ha onpenensaerca:

a) [UIA YYacCTKOB IEMEHTA, ITe B PacTAHYTOH 30He
He 06pa3yoTcH TpeIunHbI, HOPMaJIbHbIE K NIPOOJILHOM
ocd smementa (cMm. 0. 4.1), — KaKk A CIUIOLIHOTO
Tena;

6) nnst yyacTKOB JIeMEHTa, rie B PacTAHYTOH 30He
HMEIOTCA TPeLMHbI, HOpMAJIbHbIE K NPOOJILHOM OCH, —
KaK OTHOILIEHHEe Pa3HOCTH CPelHuX AedopMalmii Kpai-
HEro BOJIOKH3 CXAaToOi 30HBI OeTOHa W HpPOHOJIbHOM

pacTaHyTOH apMaTypsl K paboueii BbicoTe CeYeHMs Ie-
MEHTa.

Ilpu pacuere mo pgepopmauMAM yCHIHE OT yCaaKH
6eToHa Ny, NpUHKMAETCS PaBHBIM HYJTIO.

Onpenerenne KPHBH3HBI
*eJe300eTOHHBIX JIEMEHTOB
Ha yuacTKax 0e3 TpelMH B pacTSHyTOH 30He

4.14(4.24). Ha yuacrkax, rie He o6pasylorca HOp-
MaJibHble K MPOMOJIBHOW OCH TpPELIMHBI, IIOJIHAsE BEJTH-
YMHA KPMBHM3HbI JIOJDKHA oOmNpemenATsca Mo dopmyne

L ew

rne (——) » — KPHBH3Ha COOTBETCTBEHHO OT KpaTKo-

! BpeMeHHBIX Harpy3ok (omnpeaenseMbix
(—r—) COMIaCHO yKa3auuaMm 1. 1.12) u or mo-

CTOAHHBIX M JUIHTEIIbHBIX BPEMEHHBIX Ha-
TPy30K, ompefenseMas no Gopmynam:

(1) Mg, )
rh Yb1 Ep Irea ’

( 1) _ M; ¥y, .
rh Yy Epleq’

(270)

¥Ypy — KOIbGIHUUMEHT, YUMTHIBAOIMA BIIMAHHE
KPaTKOBPEMEHHOH INO3ydyecTH 6eroHa
U NIpMHUMAaeMBbIi 1St GETOHOB:

TAXKENIOr0, MEIKO3EPHUCTOTO H JIETKO-
ro IpH IDIOTHOM MeJIKoM 3anonHutene 0,85
JIETKOTO IpPH MOPHCTOM MESIKOM 3aIiofl-
HHTEJIe H NOPH30BaHHOIO . . . . . . . .. 0,70

¥p, — K03hNINEHT, YUMTHIBAIOWMI BIHsAHHE
IUIMTENILHOM NON3yyecTH GEeTOHa Ha [e-
¢$opmanum meMeHTa 6e3 TpewHH M MpH-
HMMaeMblit 1o 1ab. 31.

Ta6numa 31(34,35)

Koadpumuentst ¥p, u v) MPH BI2KHOCTH
BO3/lyXa oKpyXaommelt cpenrl, %

Bun Gerona 40-75 Hxe 40 cB. 75
(HOopMany- (moMikeH- | (NOBHIIEH-
Hoit) Hoit) Hoit)

b2 vi | %ba vr | ¥b: oy

Tsxensiif, nerxuit | 2,0 | 0,15 | 3,0 | 0,10 | 1,6 0,19
Hopu3oBaHHbLE 2,0 1007| 30 {004 ]| 1,6]0,09
Menxo3epHHCTHIN
rpymn:
A 26 {1 010] 39 | 0,07 | 2,1}0,125
B 30 1008 45 | 0,05 | 2,4]0,10
B 201015 301|010 1,6]0,19

Mpumevyanus 1 Brnaoxsocts Bo3MyXa oxpyxalomes
cpelbl NPHHHMAETCA COTNACHO YKa3aHuaMm 11, 1.8.

2. I'pynnsl Menko3epHucroro 6eroHa cMm. m. 2.1.

3.Tlpn nmonepeMeHHOM BOJOHACHIMICHMH M BHICYIIMBaHMH
GeToHa 3HaUeHHA ¥p, CleflyeT YMHOXATh, a 3HAYCHUA v; — ne-
JHTh Ha Ko3dduiumenr 1,2.
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Onpepesienne KPHBH3HL
*KeJe300eTOHHBIX AIEMEHTOB
H3 YYaCTKaX C TpeIMHAMH B PacTSHyToOl 30He

4.15(4.27) . Ha yuacrkax, TO€ B pacTsAHyTO# 30HE
06pa3yoTca HOpMaIbHbie K NIPOAONBROH OCH JIEMEHTa
TPEIIMHbI, KPHBU3HA M3rHGaeMbIX, BHEHEHTPEHHO CKa-
ThIX, 2 TaKke BHEHEHTPEHHO PAaCTAHYTBHIX NPH €q =
= 0,8k aneMeHTOB NPAMOYFOJBHOIO, TABPOBOTO H
ABYTaBpOBOro (KOpOGYATOro) CeyeHWil HOIDKHA OIpe-
HeNAThCA no popmyne

_L_ M ‘1‘: + wb 5
r hoz | E¢Ag (¢f+E)bhoEbv
Ny

F—,

ho Es Ag

s waruGaeMeix 3EMEHTOB MOCHENHee ClaraeMoe
npaBoi vactH dopmyinbl (271) MPUHHMAETCA PaBHBIM
Hymo. 3Hak ,MHHyc” B 3TOH dopMyne NpUHHMAeTCA
Np¥ BHELEHTPEHHOM CXKaTHM, 3HAK ,JiTioc” — NP BHe-
LEHTPEHHOM DPAaCTsDKeHUH.

B dopmyne (271):

Mg — MOMEHT OTHOCHTEJIBHO OCH, HOpMATBHOM K
IUIOCKOCTH ACHCTBHA MOMEHTa M NPOXOAs-
el Yepe3 UEHTP TAXKECTH IUIOILAIM ceve-
HHMA apMaTtypbl S, OT BCEX BHELIHMX CHJ,
PAcIOJIOXKEHHBIX N0 OHY CTOpPOHY OT pac-
CMAaTPHBAaeMOTO CEYeHHs, PABHBIN:

s u3rubGaeMbIx 371eMenToB My = M,
IUIA BHEUCHTPEHHO CXAaTbIX M BHELIEHTpEH-
HO pacTAHYTHIX IMeMeHTOB Mg = Neg;

Z — pacCTOSIHHE OT IEHTPa TAKECTH IUIOW2aH
CeueHHsi apMaryphl S O TOYKH NpHIIOXNE-
HHMs paBHOJCHCTBYIOLEH YCHIMH B CXaToH
30HE CeYeHHA HaJd TpelumHO# (IUieYo BHYT-
peHHel mapbl CWJI), ONpeHesiseMoe Coriac-
HO yKa3aHHAM 0. 4.16;

¥ ~ KO3hHIUMEHT, yuHThIBalouwmii paboTy pac-
TAHYTOro GeTOHa Ha yyacTKe ¢ TpeIMHAMH
H ONpefeNnseMbli COTIACHO YKa3aHHAM
nm4.17;

] b= K03 HIMEHT, YUHTHIBAOLIMIA HEpaBHOMED-
HOCTb pachipefieNeHHs fedopMalluii KpaiHe-
ro CXaToro BOJIOKHa §eTOHa NO NIHHE
y4acTKa C TpeIMHAMH H IpHHUMaEeMbIH paB-
HBIM:

Qm

IR TAXKEJIOT0, MEJIKO3ePHHCTOIO H JIErKoro
GeroHoB Kitacca B10uBsmme . . . ... .. .. 0,9
IA JIETKOTO H NOPH30BAaHHOIO GeToHoB
KraccaB7,SuHWKE . . .. ... .. ...... 0,7

¥ — xoaduumenT, onpenensembii o gopmyne
2717);
& =x/ho — onpenensercs COrJIACHO yKa3aHuAM I1. 4.16;
v — K03¢pPHIHEHT, XapaKTepUSYIOWMi ynpyro-
TJIaCTHYECKOE COCTOSHHE HeTOHa CXATOH 30-
HbI ¥ IPHHHUMAEMBIH PaBHBIM:

TPE HENPOAO/UKHTENLHOM Re#ACTBHH HAIDY3KH —
KoaxbppumHeHTY vop = 0,45;

NpH TPOHOINKHTEILHOM NeHCTBHH HAIPY3KH — KO-
sbdummenty v;, onmpelensemoMy mo Ttabm. 31.

Hns w3rnbaeMbIX H BHEUCHTPEHHO CXKAaThIX JIeMEH-
TOB M3 TAXenoro Gerona npu M, < M, KpHBE3HY 1O-
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nycKaeTC ONpeHeNATs ¢ Y9eTOM paGoTsl PACTAHYTOro
6eToHa Haj TpelMHaMH 110 popMyTie

o [~ G

MF_MCVC -l M

X , 27)
Mo —Mere | Mios
1 M. +Nr
e — = =Y}, ; 273
e ( ’)crc b1 Ep L red b2 ( )

(——l—) — KpMBM3Ha, onpeneneHHas mo ¢op-
’
o wmyne (271) npu momeHTe My,
paBHOM:
g M3rHbaeMbIX  TEMEHTOB
M s = M 0;
IUIA BHELCHTPEHHO CXaTbIX 3Jie-
MeHTOB My = M, + Nyg;
Ysr =Vo —@+ T — pacCTOAHHE OT UEHTpa TAXKECTH
pacTAHYTOil apMaTypbl JI0 OCH,
OpoXosAmer Yepe3 Haubosee yna-
JieHHYy® SOpOByl0 TOYKY (cMm.
n.4.2);
M, — MOMEHT, ONpeNeNAeMbIR COTJIacHO
1. 4.2 OT HOJIHOM Harpy3KH, BKJIIO-
qasolliedf NOCTOAHHYIO, [UTHTEIbHYIO
H KpaTKOBpeMEHHbI€ Harpy3KH;
Mo, — MOMEHT, IPH KOTOPOM pacTsIHy-
Tl OCTOH Haj TpemMHaMH Bbl-
KAYaerca W3 paboTbl, onpenense-
Mbid no ¢gopmyne (256), B xorto-
poii ¥ yMeHbIIaeTcs BIBOE INpH
ydere NpPOIOIDKHTENBHOrO MEHCT-
BHA NOCTOSAHHBIX M JTHTEJIBHbIX
HArpy3oK;
M, r-cmn42;
M, M,,, — MOMEHTBI BHEHMIHHX CHJI OTHOCH-
TeJIBHO OCH, MNPOXOHAAIIEH Yepes
UEHTP TSDKECTH CedYeHMA, COOTBET-
CTBEHHO OT PacCMATPHBAaEeMOH H OT
MOJIHON Harpy3KH;
¥b15¥p2 — CM. M. 4.14; NpH HENPOAOIDKHTED-
HOM [efiCTBHH Harpy3ku ¥y, = 1,0.
4.16(4.28) . 3nauenue ¢ BrUMCNAETCA HO GopMyre

1 15 +¢f
= +
§ 1+5(+)N) e (219
+ —— 11,5 ¥5
lOua ho

HO NpuHMMaerca He Gonee 1,0, npu atom eg/hy NpHHH-
maercs He Menee 0,5.

Ilna u3aruGaeMbIX 371€MEHTOB MOCJIE/fHEe CllaraemMoe
npaBoit vacty bopmynsl (274) npHHEMAaeTCA PaBHBIM
HYTII0.

B dopmyne (274) BepxHHe 3HaKH NMPHHUMAIOTCH
OpPH CKUMAIOWEM, 2 HIDKHHE — IIPH PACTATHBAIOIIEM
ycumau N,

B dopmyne (274) :

B — ko3pduIHEHT, NPHHKMAEMBIH paBHbIM i Ge-

TOHA:
THOKEJIOTO B NEFKOIO . . . . - 1.8
MEJIKO3EPHHCTON? . . .+ . . . . 1.6
MOPH30BAHHOTO . . . ... .. 14



5= iRy (275)
A= wf(l - L ) : (276)
2h,
hp(by ~ b)+ ——=
¢r= ;
' ™ ; 277
—_ AS E.\'
ua= bhe Ep (278)
3navenne z BHIMHCISETCA 110 dopmyrne
hf O+ EZ
P
z2=ho|l—-————]. (279)
2(¢5+%)

Ins 3meMeHTOB MPAMOYTONLHOTO CEYEHHS H TaBpo-
BOTO CeveHUs C ONKOH B PACTAHYTOR 30He B GopMyIIbi
(276) H (279) BMECTO hf MOACTABTIAOTCA 3HaYeHHSA
24 wm hf— 0 COOTBETCTBEHHO NPH HAJMYMH WITH OT-

CYICTBRE apMaTypbx s’
Ecmm § < ——, 10 i1 H3ru6aeMpIX JIEMEHTOB IPH
° 2uahyfd- -5 —02
o> 0y, TAe 9y, = p a(ho/ B)h'
1——L

2ho

, 3Ha%e-

i

HUA Z B ~i- onpefienAwTCA MpH § = —:—— B Yy =¥p,
0

a npH ¥r < ¥y, 3HaueHMa Y7, &, z | L ONpPeAEISIIOTCH
6e3 yuera apmaryphl S . Jlns nneueurpemlo HarpyXes-

HbIX 3neMeHTOB Ipk § <

h JONyCKaeTCA BCeraa
[+}

3Ha%eHMA ¥, £,z u 71 onpenenats 6e3 yuera apmary-
pbi S.
Pacuer c;lleunn HMENMX NONKY B CXaToil 30He,

npH ¢ < —'L NPOH3BOIMTCH KaK NPAMOYFONBHRbIX [IH-
pHRO# b, f
Pacuernas mmpMHa Nonx# bf ONpenRessAeICa COrac-
HO yKa3aHuaMm . 3.23.
Jns BHENEHTPEHHO CKaThiX IEMEHTOB 3HauYeHHE Z
HOJDKHO NpHHEMaThCA He Gonee 0,97e;.
4.17(4.29) . Koagduument ¢, onpenenserca fo
e
1-95
W, =125 bpy— e » (280)
(3.5 - 18¢,,) —
he

HO He Gonee 1,0, npH 31OM cnienyer npHHUMAaTD egfho =
2 1,2/¢y.

JIns n3rnbaeMbIX 3JIEMEHTOB MOCTICOHHMI WIiEH B Mpa-
Boit uactH ¢opmynst (280) mnpuHHMAaeTcs paBHBIM

Hymo.
B dopmyne (280) :
¥y — KOHAIMEHT, YUMTHIBAIOIUKH BIHIHHE [UTHTENb-
HOCTH JACHCTBHA HAarpy3KH H NPHHHMAaeMbii IO
Tabn. 32;

_ Rbt, ser Wpl

by = "—Mr——. (281)

Ta6nrna 32(36)

Kosddamaenr ¥ npn
JUTHTENILHOCTE AR CTRER Kxnacce Gerona
Harpy3kn
Bl0=m nume“lﬂ,S B HHXe
1. HemponmomkuTensoe Neficreme
WpH apMaType KJ1accoB:

AL A-IT1 1,1 (13 ]

A-1, Bp-I 1,0 0,7
2. Mponomxurensdoe nAeclicryme 08 06

HO He bonee 1,0;
anece Wp;—cM.m43;
M, —cm.n. 42,

4.18. Kpusu3Ha BHEHEHTPEHHO PacTAHYTHX aemen-
TOB C MPONOMbHOH CHIOH N, NPHIOKEHHOR MexTy
LHEHTPaMM T/KECTH IUIOmIaleR apmaTypst S B S Ha
YUaCTKax ¢ HOPMAIbHBIMH TpeIHHAMM B pacrmymu
30He ompenenaerca no popmyse

I Ny Neg ) Vs - "';
EgA;  E Ag

T z2,EsA; 2 ) (281

rae zg=ho — a- PacCTOsHHE MeXy HeNTpaMH TA-
XKeCTH miomane# apmarypsl § H

K03 UIHEHTbI,  YWMTHIBAIGUINE
paGory pacTAHYTOro GeTOHa co-
OTBEICTBEHHO [N apMaTyps §
# S u onpegensembic no ¢op-
Mynam:

V= l—wlx—l;;g§

w!; w’! -

(283)

’

vb =1-v ”]‘J‘ (284)

3necsh ¥ — K03bPHIMEnT, NpEHEMaeMbE
PaBHWIM IIpH OCHCTBHE Harpy3KH:

’

Nere, Nore — yCHHA, TPHTIOXKEHHBIE B TOH Xe
TOuKe, 4TO H cwia N, H cOOTBeICI-
ByiolHe 00pa3oBaHHI0 TPeIMH CO-
OTBEICTBEHHO B Gojlee H Memee
PACTAHYTOH 30H3X CEMeHHS; 3JH2-
venns Ng,o ¥ Nc,c ONpeneNmoTCs
no jopmynam:

Nere = 3-bteser Mt
e (285)
’ R WE
N, cre = b:l’_ere‘, !
H IPHERMAIOTCS He 6osee N; xpo-
Mg Toro, NpH r < €o 3HaueHHMe
N.,. npunnmaerca pasHkM N.
B dopmyyax (285):
Wpi Wpl— 3naueHHA Wpj, onpeneleHHbie COrnacHo
n. 4.3 COOTBETCTBEHHO Wis Gosee B Me-
, Hee pacTAHYTO#H CTODOH CedeHns;
7,7 — pacCTOAHHA OT LEHTPA TSOKECTH RpHBE-
JIEHHOFO CeueHHs [I0 ARPOBBIX TO4YeK,
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Haubonee yJaseHHBIX COOTBETCIBEHHO
oT Gonee U MeHee pacmlnymﬁ CIOpOH
CCUCHMsA, 3HAUYEHUA r U r onpenedmT-
cq 1o dopmyne (242).

4.19. KpuBH3Ha BHELEHTPEHHO PACTAHYTBIX JIEMEH-
TOB C NPOAONBLHOM CUIO# N, IPUI105KEHHO! BHE PaccTo-
AHUA MEXNy LEHTPAMH TSKECTA IUIOILaNeH apMaTypbl
SuS,unpuey, < 0,8hy onpenesnsierca JTHHENAHOH MH-

TEPNONAUMEN MEXAY KPHUBU3IHOH ( 71) ’ onpe/ieleHHOR

no popmyne (282) npu e; = 0 (1. &. npu eq = yg,, Ine
Yso — DPAacCTOsIHME OT LEHTDA TFXKECTH IUTOIIAAM apMa-
Typbl S 0 LEHTpa TAXKECTH NPUBEIEHHOTO CEYEHHUA) , U

KPHBH3HOH (-—rl—) " onpeneneHHoii no ¢gopmymne (271)

npu e = 0,88y — Yo (1. €. Tipu ey = 0,8h). Torna
3HaueHHe KPHBU3HBI PABHO:

1 1 1 1 e
=] #[[—] - [—] | ———. (286
r (")I (r)n (r)l 0,8ho~yso( )
4.20. [Ins 3neMEHTOB NPAMOYIOJILHOLO CEYEHHA C

CHMMETPHYHOH apMaTypoif, MCIHBITBIBAIOIMX KOCOe
BHELUEHTPEHHOE CXAaTHe, KPUBH3HbI BBIYHCIAIOICA MO

dopmyne
L. (—1—) 1. (287)

rae (—g—) — KpHBM3Ha, BhIYUCIIEHHAA KaK LIS MII0C-

9 KOro BHEHEHTPEHHOTO CXaTWs COITac-

HO mi. 4.15-4.17 B npenmoiioeHun

pefcTBUA CWIbl V C 3KCUEHTPHCHTETOM

€9 B IUIOCKOCTH OCH CUMMETpPHHU Ceue-

HMA X, IPH ITOM NMPUHUMAETCA, YTO CH-

JI0Bas IJIOCKOCTb PacloIOXNKEHa MEXIY
OCBIO X U IUaroHa/IbK0 CEUEHHS;

¥g — KO3hQULMEHT, YYUTHIBAIONUA BIUAHME

yI7la HaKJIOHa CHMJIOBOH ILIOCKOCTH Ha

BEIMUMHY Jedopmalui KOoCoCKUMae-

MbIX 37IEMEHTOB H OMpeleseMblii o

dopmyne
2 1+42a u,,
8 n 1+42au,

h
X (55)°] 8- - cosp)x

w
X (_i_ - B); (288)
_ jsx _ A—sy
Uy = A ) py - A s

amech Agy. Ay, — mWiowam apmatypel, pacroo-
JKEHHOH y TIpaHH cedeHMs, HOD-
MAaJIbHOH K OCAM COOTBETCTBEHHO
X M y, NpH 3TOM YTIIOBOH CTep-
KeHb YYMTHIBaeTCA KaK MPH BbI-
WHCIICHHH iy, TAK H [y ;

e hy — Pa3Mepbl CeYCHHA B HANpaBlICHUH
OCeil COOTBETCIBEHHO X H ),

f — yron HakyOHa CWIOBOH IDIOC-
KOCTH (IIOCKOCTH 3KCUEHTPH-
cuteta cunbl N) K IUIOCKOCTH
OCH X, paj.

h
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ILtockocTh feOpMHUpPOBAHHMA COCTaBNAET C ILIOC-
KOCTbI0 OCH X YIroa <, ONpefeNaeMblii U3 paBeHCTBA

I
_— X
tgy = tgf—, (289)
Iy
rne 1, Iy — MOMEHTbl MHEpUHMH NPUBEIEHHOTO Ce-
YEHUSA OTHOCHUTENBHO OCeH COOTBET-
CTBEHHO J H X.
KpMBPlBHbI B IUTIOCKOCTAX X U Y l'Ipld KOCOM BHELCHT-
PEHHOM C)KaTHH PaBHbl:

( 1 Yy = 71— cosYy; (290)

1.
(5)y = 5 sinv, (291)

rae —:~ onpegensercs no popmyne (287).

4.21(4.30). [TonHas KpuBH3Ha —rl— oA yyacTKa ¢

TpeIMHAMH B PAacTAHYTOH 30He [OJDKHA ONPEHENATbCH
no popmyne

L= -hrn+rys o

roe ( 1 )1 — KpHMBH3Ha OT HeNpOIO/KHTENBHOTO

r [EeHCTBUA BCEA HArpy3kH, Ha KOTO-

pYyio IPOM3BOAMICA pacueT fo Aedop-

MalMsiM COTJIaCHO yKa3aHMaAM 1. 1.17;

(—1— ), — KpHMBU3HAa OT HeNpPOOO/DKHTENBHOIO

r DeNCTBUA NMOCTOAHHBIX U IJTHTENIHBIX
1 Harpysox;

(— )3 — KpHMBM3Ha OT NPOLOIXXUTEIBHOTO ACH-

r CTBUS TOCTOSTHHBIX M JIMTENBHBbIX
Harpy3okx.

1
Kpusuamst ()1, (2-)2 # (=) onpenens-
lorca no opmynam (271), (272), (282), (286) u

(287), npu 3toM ( rL )i u( —i— ) 2 BBHIMUCIAIOTCSA NPH
3HRUYCHUAX llls H V, OTBCYAKOILHUX HENMPOAOJDKHTCIIBHOMY
AEHCTBHIO Harpy3KkH, a ( rL )3 — IpH g U ¥, oTBevalo-
LMX NpPOJNODKMTIENbHOMY peHCIBHIO Harpysku. Ecmm
3HayeHua ( —rL )2 1 ( rl ) 3 OKas3bIBalTCA OTPHLA-
TEIIbHBIMM, OHH HPUHHMAIOTCH PABHBIMH HYJTIO.

Onpenenense nporuGos

4.22(4.31) . Ilporu6 f,,, oGycnoBnenHslii Aeopma-
e u3ruba, onpesenserca no gopmyine

! _
T = f My (3-)qdx, (293)
0

rae A?x — W3rubaoumi MOMEHT B CEYEHHM X OT
DNEACTBUA eOUHHYHOH CHWIIbI, MPHIOXKEH-
HOH 1O HanpaBJieHHI0O HCKOMOIO Iepe-
MEIIEHHsA 3MEMEHTa B CeYeHHH N0 JUTHHe
npojieTa, A KOTOpOro onpenenserca
1 nporuo;
( —), — mnonHas BeJIMYHHA KPHBH3HBI NIEMEHTA B
r CeUeHMH X OT HArpy3KH, NpH KOTOpOWH
onpenensercA nporuod.



[lpu onpenenenun mporu6a B cepeiuHe mpoJyieTa
¢dopmyna (293) mMoxer GbITh IpHBEAEHA K BULY

fo= I’ 1y bl .
m 12n? (_r_ Do (r—)(r)o
n/2—1 1 1
+6 iEI i[ ()it (T)(r)i] +
+(3n—2)<%)m} : (294)
rae (—l—)(,)o , — KPHBH3HBI JJIEMEHTa COOT-
r BETCTBEHHO Ha JIeBOH H Ipa-
(i) BOii ONOpax; )
r (No
(—'1,—)(1),-, (rl) (r)i+ — KPHBH3HBI JEMEHTa B Ceve-

HHH i, B CHMMETpDHUYHOM
1 v

(—)m ceueHuu i (ueptr. 87) M B
r cepe/lMHe NpoJieTa;

N — YeTHOE YUCJIO PaBHBIX y4acT-

KOB, Ha KOTOpoOe pa3jens-

eTcA TNpoNeT  3rieMeHTa;

YHCTIO M peKOMeHIyeTcs

NpHHMMATh He MeHee 6.

Yepr. 87. Imopa KpHBH3HBI B Kejle300eTOHHOM 3eMeHTe
¢ TIlepeMeHHBIM M0 AJIMHE CeueHHeM

B ¢opmynax (293) u (294) KpuUBH3HBI rl ofpe-

pensmorca no ¢opmynam (269) u (292) coorBercT-
BEHHO IJiA YYacTKOB Ge3 TpemMH M C TpeLUHHaMH;

3HaK l IIpHHAMACTCA B COOTBCTICTBHH C 3]'110p0fl
r

KPUBH3H.,
[Ipn ompepeneHny NporubGOB CTaTHYECKH HEOIpe-
JeIUMBIX KOHCTPYKIMH PEKOMEHIYeICAs YYUThIBATh
nepepacnpepnesieine MOMEHTOB, BbI3BaHHbIX 00pa3ona-
HHEM TPEeLLMH M HeyNpyTHMU fNepopMalMaMH OeToHa.
s n3rnGaeMbIX 3N1eMEHTOB MOCTOAHHOTO CeYeHH,
HMEIMX TPEeIHWHBI, HA KaXKAOM y!{acTKe, B npenenax
KOTOpOro wu3rubaroumin MOMEHT He MeHseT 3HaKa,
KPHBU3HY [ONYCKAaeTCs BbIUMCIATh [UIA HaubGonee

) ,'_P’ﬁ L(ﬂ?"]y iy
0 11 | ne-1 m el |7 &0
L/n Yn
S
&
_—
Y
I S
L AT \ o
o QTSI e
= ] A
3 N -
A
/2 /2

HaNpsKeHHOFO CeYeHHWsi, MPHHHUMasA ee WA OCTANbHBIX
CEeYEHH# TAKOr'o YyYacTKa M3MEHAILIeHCA MpONopuHo-
HabHO 3HaYeHUAM U3rubarpliero MoMeHTa (4epT. 88).

illm‘mmmul

7
7

Yepr. 88. Imopsl u3rubauMX MOMEHTOB H KPHUBH3HbI B XKe-
Ne306eTOHHOM 371eMeHTe NMOCTOAHHOTO CEeYEHHUs

@ — cXeMa paclioNoOXeHHA Harpy3ku; 6 — smiopa uarnbanoimx
MOMEHTOB; € — 3IOpa KPUBHU3HbI

4.23(4.32, 4.33). lIna usrubaeMblIX 3J1€MEHTOB NpU

-}-1— < 10 HeOOXOOMMO YYMTBIBATh BIUSAHHE MOMEpeY-

HBIX CHII Ha HX MpOru6. B 3ToM ciydae MosHbli Iporu6

fior PaBeH cymMMe Nporu0oB, O6YyCNOBJIEHHBIX COOT-

BETCTBEHHO AedopMaumeii usruba f,, u medopmaupei

capura f,.

Hporu% fq, obycnoBneHHbId gedopmanyed COBHra,
olnpenensaerca no gopmyne
!

fo=1 Oy 7, dx, (295)

rae Q, — mollepeyHad CWia B CEYEHHH X OF
OEACTBHSA N0 HAMpPaBICHHI0O MCKOMOTO
nepeMelLeHns eAUHHYHOH CHIIBI, PHIIO-
XKCHHOH B CEYeHMHM, IZi¢ OIpeneAeTCH

nporu6;
Yy — dedbopmaumMa cHeura, onpenensemMas
no gopmyne
1,50, ¢p
Tx = —————gbh’ Perer  (296)

agech  Q, — MomepeuHas CWia B CEYEHMHM X OT Aed-
CTBH#A BHELIHeH Harpy3Ku;
$Yp, — KOIQOUIMEHT, YUNTHIBAIOLINIA BIUAHHE
JUTHTENILHOK Moj3ydecTd OGeToOHa M TpH-
HMMaeMbll o T1abn. 31; mnpu Hempo-
HOIDKUTENIBHOM — [EHCTBHM Harpy3KH
‘pbz = 190;
G — monynb casura GeToHa (cM. I 2.12) ;
— KO3 UIMEHT, YYHTHIBAIOLLHI BIHAHKE
TPeWMH Ha paedopMauuM cOBUra H
NpPUHUMaeMbIl PaBHBIM:

Ha yyacTKax IIo JIuHe 3JeMeHTa, Ie
OTCYTCTBYIOT HOpMaJibHbie M HAKJIOH-
HpI€ K IPOMOJIBHOM OCH 3/IeMeHTa Tpe-
LUMHBI . .. .. 1,0;

Ha yvYacTKax, rie UMeEITCA TOJIbKO
HAKJIOHHbIE K MpOAOJIbHOH OCH Jie-
MeEHTa TPeLMHSI . . . . . 4,8;

¢C"C
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Ha YYACTKaX, l¢ MMEIOTCA TOJIbKO
HOpMATbHbIE MIH HOpPMAalbHBIE H Ha-
KJIOHHbIE K NPONOJIbHOM OCH 3JIEMEHTa
TPeLUKHN, — IIo dopmyne

3Eul,eq 1
‘pcrc = _A;r_e_(T)xy

P4

297

agec»s M,, — COOTBETCTBEHHO MOMEHT H KPHBH3Ha B
( 1 ) CeueHMH OT HAarpy3KH, IpH KOTOpOH
r x onpeOenacICa legOl'Hﬁ, nOpa Hemponon-
KUTEILHOM ee [AeHCTBHH.
4.24(4.34). Ina CIUIOIUHBIX IUTHT TOJILUMHOH MeHee
250 MM, apMHPOBAHHBIX IUIOCKHMH CETKaMH, C TpelIH-
HAMH B PacTAHYTOH 30He 3HaYeHHA NPOTHGOB, NOACYM-
TaHHe 1m0 dopmyne (293), yMHOXAOTCA Ha KO3¢-

dumment ( Th—OT ), npurMmaemsiit He Gonee 1,5,
o —

rae ho — B MM.

Onpenenenne npoaoNsHLIX Nedopmami

4.25. OtHocuTenbHble AepopMaiMA €o (YAMHEHUSA
WIH YKOpOYECHHA) B HANpaBleHHH HPOJONbHOH OCH
IIEMEHTOB ONPENeIIMOTCA CleqyIoIM 06pasoM.

1. OtHocuTensHble AeOpPMALMH BHENEHTPEHHO CKa-
THIX M BHEUEHTPEHHO DACTAHYTBIX 3JIEMEHTOB C ORHO-
IHAYHOM IMOPOH HANIPSDKEHMH :

a) A BHELUEHTPEHHO CXATbIX JIEMEHTOB WIH KX
OTAENbHBIX YYaCTKOB — N0 ¢opmyIe

N Ne

€0 = +
2”EbAred 2v Eblred

Yo; (298)

0) AnA BHEUEHTPEHHO DACTAHYTBIX 3NEMEHTOB HIIH
HX Y4aCTKOB NPH OTCYTCTBHH TPEIMH — Mo dopMyrie

Ny,
LT EbAred

Neo 9y,
051 Epdreq

€ = — Yor  (299)

B dpopmynax (298) m (299) 3Hak ,,;unoc” COOTBET-
crByeT AeOpMALMAM YKOPOUEHHs, 3HAK ,,MHHYC” —
BedopMaHAM yIUTHHEHHMA

B) WA BHEUEHTPEHHO PAacTAHYTHIX JIEMEHTOB HIH
HMX YYACTKOB IpH HaIMuMH TpemmH (T.e. A 3Me-
MEHTOB, YKa3aHHBIX B I 4.18),— no ¢opmyne

’
= _esmy!"' €sm (25 _ys)

€ = s (300)
ZS
IAe €4, , — CPEOHHE BENHYMHbI YTHHEHMA apMa-
el Typbl COOTBeTCTBeHHO S H S, onpene-
naembie 1o dopmynam:
e = N(z; —¢) v
m s
E Az,
(301)
el = Neg "If
- EAszg ¥

aneck z,, Y, ¥, —cM.n.4.18.

2. OrHocutenbHbie Aedopmaimy H3rubaeMbiX, BHe-
WEHTPEHHO CXKaThiX H BHEUEHTPEHHO pacTAHYTHIX
MEMEHTOB C [BYX3HAYHOH 3IHOpOH HanpsDKeHu#d B
CeUCHHH °

134

8) A IIEMECHTOB WIH HMX OTIENbHBIX YYaCTKOB,
HE¢ HMCIOOHX TpCilfdH B pacvmyroi 30HE, — MO d)Op-
Myne
N . Mtp b2

€ =t £ 3 Yo- (302)
2vEpAreq ¢byEplrea
INpaBuno 3HakoB TO Xxe, uro mia ¢opmyn (298)
u (299);

6) mis yuacTKOB 37IeMeHTOB, yKa3aHHHX B 1. 4.15,
HMEIOIMX TPELIMHK B pacTAHYTO#H 30He, — 1o popMyne
_ €omYs — €sm(ho — ¥5)
€0 = ’
ho
e €, , €p,, — CPEOHHE BETHUMHBEI COOTBETCTBEHHO
OTHOCHTENIBHOTO YUIHHEHHA apMma-
TYpHl H OTHOCHTEJIBHOTO YKOpOtUe-
HHA KpaHHeTO CXaToro BOJMIOKHa
GeToHa Ha yyacTKe MEXAY TpellH-
HaMH, onpefie/isieMbie 10 popMyram:

(303)

- _*"s.(i;,v). 304
€om E A\ z » G09
€ = 'I’sz
b z(ppt £)bhoEyy ’

(305)
rae M, ¥, Vp z ¢p E—cm
. 4.15—4.17; npaBwio 3HaKoB —
cM. 1. 4.15;

B) Wi YYacTKOB BHELCHTPEHHO pacTAHYTbIX IJie-
MEHTOB, YKa3aHHbIX B I. 4.19, — nuHeHHO# HHTepNOJA-
e MeXIy 3HaYeHHEM €g, ONpefeNeHHbM no ¢op-
myne (300) npu e, = 0 (T.e. Npu €g = ¥, ), H 3Ha%e-
HHEM €y, OmpefeneHHHM no ¢opmyne (303) npu
e,=08ho (1. €. mpH €4 = 0.8ho +y50), THE Vg0 —
cm. 1. 4.19.

B popmynax (298) — (305):

Yg - pacCIosHHe  OT  pacCMaTPHBaeMOTO
BOJIOKHA JI0 IEHTPA TAXKECTH apMaryph
S;

Yo — TO Xe, OO LEHTpa TAKEeCTH NpHBeleH-

HOTO CedYeHHs,
©Op,»¥p, — CM. I.4.14; NpH HeNPONONKHUIEIBHOM
HedCTBMM Harpysku ¢, = 1,0;
v—cMm.m.4.15.

Hedopmaiu €o, ompeneneHHpie Mo (opMysaM
(298) —(303), co 3HaKkOM ,,IUTI0C”’ OTBEYAIOT YKOPO-
YeHHI0, CO 3HAKOM ,,MHHYC”’ — YIUIMHEHHIO.

Ilpy OOHOBpEeMEHHOM [eHCTBHH NOCTOSHHbIX, [JIH-
TEJIbHBIX M KPaTKOBPEMEHHbIX HArpy30K MHOPALOK
BBIYMCHEHHA €o AHAIOTMYEH OIPEHeNeHHI0 IOIHOH
KPHBH3HbI 110 1. 4.21.

4.26. Yxopouenue (y/VIHHEHHE) IEMEHTOB Ha
YPOBHE PpacCMAaTpMBacMOrO BONOKHA oOfpefenAerca
1o popmyite

n
al= % eoil

i=

(306)

TAe €o; — OTHOCHTeNbHbIE NpOHONbHBIE Aedopma-
IMH B CeYeHHMH, PacioJIOXeHHOM Iocpe-
ZuHe y4acTKa aymHo# I;;
n — YMCIHO YYacTKOB, Ha KoTopble pa3bupa-
eTcA IMHA 3JIEMEHTa.



IpuOmakerHbie METONBI pacyeTa Aeopmamii

4.27. [Iporu6bi xene306eTOHHBIX M3rHGaeMpIx 3Ine-
MEHTOB H3 TMKeNoro 0GeToHa NOCTOAHHOTO CeYeHHs,
IKCIUTyaTHPyeMbiX IpH HOPMAJIbHOW M MNOBBILIEHHOM
BIOKHOCTH (BJIaXHOCTb BO3[yXa OKpYyXalouieil cpegbl
cbiiie 40 %), 3aBeIOMO MeHblle NpPEENIbHO JOMYCTH-
MBIX, €CJTH BBINIOJIHAETCH YCIIOBHE

/

-— < 7‘Iim ’

g (307)

rae Ay, — TpaHHYHOE OTHOIIEHME fiponera K pabo-
yeH BBICOTE CEYCHHMA, MeHee KOTOpPOro

mpoBepka MNporuboB He Tpebyercs
(ta6n. 33).
l
Ilpug — < 10 nporuGst 3aBeIOMO MeHbLIE Ipe-

h
OEeTIbHO JIOMYCTHMBIX, €CJIH BBLIMONHAETCHA YC/IOBHE
(308), yunrbiBalomwee BiMsAHME AehOpMALHMA CABHTA
Ha Nporu6 semeHTa:
1 )

18— < Ny

» ™ (308)

3HaueHust Ay, , BpUBeacHHbIe B Tabn. 33, oTBevalor
NPOIOJDKHTENPHOMY NEHCTBHIO PaBHOMEPHO pacnpene-
NIEHHOX HAarpy3KM Ha cBoGOAHO ONepryo Ganky IpH

l
npenensHOM Mporube, paBHOM ———— .
P porube, p 200

Ecnu npemienbHo momycTEMbie NporHObr [ (cM.

m. 1.17) menblue 1 , 3HAYCHHA A, Tabn1. 33 HOMDKHBI

f )
ObITb YMEHbIIIEHbl B _ — a3 (Hanpumep,
BITh . ( o0 1/ ° (Hanpumep
pH f_ ! B 1,5 paza, npu s = ! B
P T 7 300 PR TP T 200

2 pasa).

Jnda cIIoWHBIX IVIMT TONMUMHOM MeHee 250 mm,
aPMHPOBAHHBIX IUIOCKHMH CETKaMH, 3HaYeHHA Ay,
YMEHbUIATCA [ejieHHeM Ha Ko3¢(@HUMEHT, yKa3aH-
Hbli B 0. 4.24.

MpumMedaHHe IHa9eHUA Ay, MOTYT GBITH YBeJIHGeHB
B CNIeAYIOLMX CNy4Yasix:

a) ecu nporuG ompenensiercd OT HefCTBUA MOMeHTa Mj,
COCTaBILAONIEr0 YacTh MONHOTO MoMeHTa My,. (mos.2—4
Tabn. 2), — YMHOXeHHeM Az, Tabn. 33 Ha OTHOLeHMe
Mo,/ My ;

0) ecnim Harpy3ka oOTIMYaeTCA OT pPaBHOMCPHO pacrpene-
TIEHHOM — YMHOXeHHeM 3HaueHMH# Ay, TaGn. 33 Ha OTHOWeHHe

4% : Ps TBE Py, — KOIPDALEEHT, NprHUMaeMLIi N0 Tabn. 35
B 33BHCHMOCTH OT CXeMBI 3arpy)KeHH;

B) ecii¥ Hporu® onipedensderca oT COBMECTHOIO IeHcCTBHSA
KPaTKOBPEMEHHLIX, [UIMTeNbHRX M HOCTOSHHLIX HATPY30K —
YMHOXEHHEM 3HadeHuH Ap,, Tabn. 33 Ha ko3(QHIUHMEHT ¥, ,
onpefensdeMuilt o popmyse

e
‘pe = b

M
1+ ——(8 -1

Mior Tabnuua 33
3HaueHHS A, [U1A ONpE/leIeHNA CllyyacB, KOI/1a IPOBEpKa nporubop
Koadpdnu- 37IeMeHTOB H3 Tsixeoro 6eToHa He TpeGyeTcs, NpH 3HAYSHHAX pa, PaBHBIX
Ceuetins UMEHTHI
ef Pft 0,02 0,04 0,07 0,10 0,15 0,20 0,30 0,40 0,50
)
USSP " A I U N 5 N T O U N C U I 3
< TR0 T | 12 10 9 8 8 10 11 11
| &t
4s
PO U N~ T S O N € S I D I U S 1%
b, TS L | Te | 13 11 9 8 10 11 11
Pfr= 0
4'4 %‘
s o 42 25 23 18 14 11 10 10 11
< vr=04; - — — - — — —_ — —
A 25 17 15 12 10 8 9 9 11
Pfr= 0
o6 |45 |28 2| 1| 16 13 fu | od0 |1
& T 13 | 30 | T 14 12 9 9 10 11
= ﬁ\_ 1= 0
2 48 30 25 20 18 15 12 10 10
- ! 6 = _— —— . —_— —_— —_ — —_— —_
As °f 0(’)8’ 32 21 18 15 13 10 9 9 10
w 3
B ft
As 50 33 26 23 20 17 14 11 10
er=10; | == | > | & = == | = | = - -
35 22 19 17 14 12 9 9 10
= 0
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Ipoodoaxcenue tabn. 33

3HaueHUs Ajjy, ANISE ONpENieNIeHAS CITydacB, KOTTia MpoBepKa npornGos
Koaddu- 3NIEMEHTOB U3 TKesoro GeToHa He TpeGyercs, IpH 3HAYCHUSAX &, PABHRIX
Cevenus IHEHTHI
opep | 002 | 004 | 007 | 010 | 015 | 020 | 030 | 040 | 050
_—-/
—o2) 2| 1) 14 12 0 9 | o | 1t} 11
# [Aniadd ST 12 10 9 8 8 10 11 11
pf=0
I e e 2| 2 || 1| 0| 5 |10 ||
SR\ N "f'"o’ 1 20 10 9 8 9 10 11 12

b,

* o] €| 28 13| w0 s |10 | n | 12
| ] 'Y 10 5 8 9 10 11 12
pr=0
| 34 19 16 12 | 10 10 1| 1
PITORT | 23 17 14 11 9 8 10 11 11

bl = 0,2

¢4

il o= | 2 26 21 16 15 o1 10 11
3 rTRRT 33 | 2 18 14 12 9 8 10 11
/’5\ ; :0’6
> . o | 55 | 44| 36 26 20 17 © 14 | 1 | 10
E YITORT | | 36 | 71 17 @ | 12 9 9 9
by = 1,0
As r
' ; aA!
‘ (bf— Byhp+ —-E~ (by— ) hy A, E,
Ag= Ag of = ;o= —————; e = — ——.
bh, bk, E,

MpumeyaHue 3HANeHUA Ay, NpUBeHeHHble Hall YEPTOH, MPHMEHSIOTCA NPH pacyeTe MEMEHTOB, APMHPOBAHHBIX CTATHIO

Kitacca A-1l. mox ueprolt — ximacca A-IIl

rie 6 - OTHOUIeHHe JeOpManMH OT [UIMTE/BHOrO Jle-
CTBHSA Harpy3kdH K aedopMalMH OT KpaTKOBpe-
MEHHOIO [JeHCTBHA TOH ke Harpy3KH, MpHHHMae-
MOe paBHBIM [UISA 3JIEMEHTOB: NPAMOYTONBHOTO
ceueHMss ¢ = 1,8; TaBpoBOTO CeYeHHA C MONKOH
B CXKaToi 30He §# = 1,5; TaBpOBOTO CeyeHHsA C
NONKOHA B pacTSIHYTOH 30He § = 2,2,

OIIPEJJEJIEHHE KPHBH3HbI

4.28. lIna u3ruGaeMpIX 3IEMEHTOB H3 TAXKENOro
GeToHa IMOCTOAHHOTO CeyeHMs, YKa3aHHbIX B I 4.15 u
3KCIUTYaTHPYEMBIX NPH BJIAXHOCTH BO3/IyXa OKpYXalo-

1
el cpeap! cBbiiie 40 %, KpHBM3Ha —— Ha yYacCTKaX C
r

TpeIMHaMH OnpefienseTca no hopmyie
1 M — @2 bh* Ry o0y

r Y1 EgAgh(z)

Iae ¢; , @, — CM. Tabn. 34.
Ilpy omHOBpeMeHHOM MEHCTBMM NOCTOSAHHBIX, [UTH-
TENIBHBIX ¥ KPAaTKOBPEMEHHBIX Harpy3oK KpHBU3HA

(309)

— OonpenenseTca no popmyne
r

136

11 (Msh M= Roser ) (10
ro EAJ

rae ¢, gp — KOIOOUUHEHT ¢, NIPH HENPONOIDKHTEND-
HOM [IeICTBHM Harpy3KH;
P11, 9,1 — KOIOOUIMEHTBI @3 U ¢, TPH NPONION-
JKUTEIBHOM IEHCTBHH Harpy3KH.

Py sh 12V}

OIIPEJIEJIEHHUE ITPOTHB OB

l
4.29. Jlns n3ruGaeMbIx 371€MEHTOB NpH ;—? 10 npo-

ru6 f onpenenseTca cleLyoUMM 06pa3soM:

a) V1A 97IeMEHTOB NMOCTOSHHOIO CeueHus, paboraro-
IMX Kak CBOGOIHO omnlepThie WIH KOHCONbHble Gan-
Ku , — 1o ¢popmye

f= (_l) om (311)

r

rue (i) — KpHBHM3Ha B CEYeHMH c HauGONBLUMM H3-
m  rHbaruMM MOMEHTOM OT Harpy3KH, NpH
KOTOpOH Onpenensercs nporut;
Py — K03GOHIMEHT, TPHAMMAaeMBbIi 110 Tabn. 35;



TaOGnuua 34

LET

Koadpdu- KoadduumeHT ¢, NpH 3HaYEHUAX 4 &, PABHEIX KoadpHuHeHT ¢, NpH 3HAYCHUSA 4 «, PABHEIX
LHEHTH
0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,10 0,13 |0,15] 0,17 0,20 | 0,25 | 0,30 [ 0,35 | 0,40 | 0,45] 0,50 | < 0,04 | 0,04—0,08 | 0,08-0,15 | 0,15-0,30 |0,30-0,50
éfe | ¥f
MpoaomxutensHoe neficTBHE HATPY3KH
0,0 | 0,0 | 04310,39]0,36|0,34]0,32| 0,30} 0,28 | 0,26 | 0,23 | 0,22 ] 0,21 0,19 ] 0,16 | 0,14 | 0,13 } 0,12} 0,11] 0,10 | 0,10 0,07 0,04 0,00 0,00
0,0 ) 0,2 1049046044 |042{041)039]0,37)0,35/0,31]029/0,27}0,25}0,210,19)0,17 0,16} 0,14) 0,13 | 0,12 0,09 0,05 0,00 0,00
0,0 | 04 |052049 (047|046 0,45 ( 0,44 | 0,42 | 0,40 | 0,38 } 0,35 0,33 | 0,31 | 0,26 | 0,24 | 0,22 [ 0,20 | 0,18 0,17 | 0,13 0,10 0,06 0,02 0,00
0,0 | 0,6 | 0,54|0,51|049 0,48 047| 046|044 0,43(0,42(0,39}0,37}0,35]0,31|0,280,25|0,23|0,22{0,20 | 0,13 0,11 0,08 0,02 0,00
00| 08 |0,56|0,53]0,51|0,49| 048] 0,47 | 0,46 | 0,45} 0,44 (0,42 | 0,40 0,38 0,35 | 0,32 0,29 0,27 0,25 0,23 | 0,14 0,12 0,09 0,04 0,00
0,0} 1,0 | 0,57 0,54 ]0,52{0,51]0,50[ 049|048 047|046 | 0,44 |0,42]|0,41{0,380,35]0,32]|0,30| 0,28} 0,26 | 0,15 0,13 0,10 0,06 0,00
0,21 00| 047|040] 036033 0,31 0,30 0,28 | 0,26 | 0,23 { 0,22 | 0,21 0,19} 0,16 | 0,14 (0,13} 0,11]{ 0,11 0,10 | 0,15 0,12 0,08 0,03 0,00
04 | 0,0 - | 042|036} 0,33)0,31]0,30] 0,28 | 0,26 { 0,22 | 0,21 | 0,20 | 0,191 0,16 | 0,14 | 0,13 | 0,11 | 0;10| 0,10 | 0,18 0,16 0,13 0,06 0,02
0611 00; — [043]037]|0,33]|0,31|0,30}0,27|0,25{ 0,22 {0,21 (0,201 0,18| 0,15 {0,14| 0,120,113} 0,10{ 0,10 |} 0,20 0,19 0,17 0,09 0,03
08} 00| - - 10,38 0,33} 0,30 0,29 § 0,27 | 0,24 | 0,22 { 0,21 | 0,20 | 0,17 { 0,15 | 0,14 | 0,12 ] 0,11} 0,10 0,10 | 0,23 0,22 0,20 0,12 0,05
1,0 | 0,0 - - (040} 033]0,30( 0,29 | 0,27 | 0,24 | 0,22 | 0,20 | 0,19 ] 0,17 | 0,15 | 0,14 | 0,12 | 0,11 0,10 0,10 | 0,25 0,24 0,23 0,14 0,06
0,2 0,2 ]051}045]|043) 040 0,38 0,37 ) 0,36 | 0,34 0,30 | 0,28 | 0,26 } 0,24} 0,21 | 0,19 | 0,17 ] 0,16 ] 0,14 0,13 | 0,16 0,13 0,08 0,04 0,00
04| 04 - 10,53]049]|047{045] 043|042 0,39| 0,37 |0,35]|0,33 0,30 0,26 |0,23|0,21]0,20{ 0,18} 0,17 { 0,20 0,19 0,14 0,07 0,03
0,6 | 0,6 - -~ 10,53}0,50{0,48| 0,46 | 0,44 | 0,41 | 0,39 | 0,38 0,36 | 0,34 | 0,31 | 0,28 | 0,25} 0,23] 0,21] 0,20 | 0,24 0,22 0,20 0,12 0,04
081 08 - - - 10,53]0,50| 048] 046 044 0,41 {0,39|0,38|0,37|0,34 [0,31]0,29] 0,26} 0,25 0,23 - 0,25 0,24 0,19 0,08
1,0 10| - - - {o61|053|0,50] 048] 045|043 ]|040]|0,39 (0,38 0,36 | 0,34 | 0,32{0,29] 0,27 0,26 - 0,26 0,25 0,20 0,12
HenponosmkuTenbHoe AeficTBHE HATPY3KH
0,0( 0,0 0,64| 0,59( 0,56 0,53 0,51 0,50] 0,49| 0,46 0,43| 0,41| 0,40} 0,37} 0,34 | 0,32{ 0,30 0,28] 0,26 0,25 | 0,17 0,14 0,09 0,02 0,00
0,0 | 02| 0,72| 0,66| 0,63| 0,61 0,59| 0,58| 0,57} 0,56 0,53 | 0,51{ 0,49 | 0,46| 0,43 | 0,40/ 0,37] 0,35| 0,33] 0,31 | 0,21 0,18 0,11 0,03 0,00
0,0 041 0,76 0,69| 0,66 0,65| 0,63| 0,62 0,61} 0,60| 0,59| 0,57 0,56 | 0,53]| 0,49 | 0,46| 0,44| 041| 0,39] 0,37 { 0,23 0,20 0,14 0,04 0,00
0,0 06| 0,79{ 0,71 0,69 0,67| 0,65| 0,64 | 0,63| 0,63 0,62| 0,61 0,60| 0,58] 0,55 0,52} 0,49| 0,46| 0,44| 0,42 | 0,25 0,21 0,16 0,05 0,00
0,0} 0,81 0,82 0,73 0,70| 0,68] 0,67| 0,66| 0,65} 0,65]| 0,64 | 0,63] 0,63 | 0,61} 0,58 0,56} 0,53] 0,50 0,48| 0,46 | 0,26 0,23 0,17 0,06 0,00
00 1,0 0,84( 0,74( 0,71 0,69( 0,68| 0,67| 0,66 0,66 0,66 | 0,65| 0,65 0,63 0,61 { 0,59( 0,56 0,54 0,52| 0,50 | 0,27 0,24 0,18 0,07 0,00
0,2 | 0,0 | 0,74 0,60 0,56 | 0,53 |0,51|0,49]|047|044 042|040 (0,39 [0,37 |0,34 |0,32 0,30 (0,28]0,26{0,25 | 0,28 0,23 0,16 0,07 0,00
04 00| - |063]0,57(0,54}0,51]049]047] 044|042 0,40 0,39 |0,37 |0,34 {0,32| 0,30 { 0,28 0,26 | 0,25 | 0,35 0,31 0,25 0,14 0,03
06 |00} — |081]0,59](0,54|0,51|049]|0,47| 0441042040 |0,39 |0,37 |0,34 10,32 | 0,30 0,28 0,26 | 0,25 | 0,36 0,39 0,32 0,20 0,08
08| 00| - - ]063}055}0,51]049{0,47 044|042 040039 |0,37 0,34 |0,32]|0,30]0,28] 0,26 | 0,25 | 0,45 0,40 0,38 0,25 0,12
1,0} 00| - - |0,84}0,57)0,52]| 049 (0,47 | 044 | 0,42 | 0,40 | 0,39 |0,37 | 0,34 (0,32} 0,30 | 0,28} 0,27 | 0,25 | 0,50 0,46 0,44 0,29 0,15
0,21} 02 }0,79]0,67] 0,63 0,61]0,59{0,58]| 0,56 0,55|0,5210,50|0,48 |0,46 | 042 |0,39]0,37 |0,35( 0,33 0,31 | 0,27 0,24 0,17 0,08 0,00
04 | 04 -~ 10,77 0,69 | 0,66 | 0,64 | 0,62 0,61 | 0,58 | 0,56 [ 0,55 | 0,54 |0,52 | 0,48 (0,45 0,43 | 0,40 0,38]0,37 | 0,39 0,37 0,30 0,16 0,04
06 | 0,6 - - 10,76 | 0,70 | 0,67 | 0,65 | 0,64 | 0,61 | 0,58 | 0,57 | 0,56 |0,55 | 0,53 }0,50| 0,47 | 0,45} 0,43 10,41 | 0,50 0,46 0,44 0,28 0,11
08| 0,8 - - - 10,76 | 0,711 0,68 | 0,66 | 0,64 | 0,61 | 0,59 | 0,58 [0,57 | 0,56 |0,53 | 0,51 | 0,49 | 0,47 | 0,45 - 0,60 0,57 0,41 0,21
1,04 1,0 ) - - - {092|0,76 ) 0,71 ) 0,69 0,66 | 0,63 | 0,61 | 0,60 0,58 | 0,57 |0,56 | 0,54 | 0,52 | 0,50 | 0,48 - 0,72 0,70 0,55 0,31
(b — b) W+ aAg/2w (br-b) h Ag Eg
tPf= f f H ¢ft= _f—f; ”a=— —_—

bho bhy bho Ep



p¥ CXeMe 33rpyKeHus CBOGOIHO ONepTOoH WIH KOH-
conbHO# GankW, He NMpHUBENIeHHOHA B Tatn. 35, Mporu6
onpenenserca no ¢opMyinam COIpOTHBIICHHS MaTepHa-
JIOB IIPH XeCTKOCTH, PaBHO#H OTHOILICHHIO HauGONIbIIErO
MOMEHTA K HauGonbIelH KpuBH3HeE;

6) ecnu nporu6, onpeneneHHbLE N0 NONIYHKTY ,,a”°,
IpeBbillIaeT AONYCTHMBIH, TO miA crnaboapMHupOBaH-
HbIX J1eMeHTOB (U< 0,5 %) ero 3HaueHHe DEKOMeH-
AyeTcs YTOYHATH 3a CHeT Y4eTa MOBBIIICHHOH Xecr-
KOCTH Ha YyuacTkax OGe3 TpeumH IIpH IepeMeHHOH
KECTKOCTH Ha YYacTKe C TPEIHHAMH; 1A CBOGOIHO
oneprhix 06anok, 3arpyXKeHHbIX paBHOMEpHO pacmpe-
JeIeHHOH Harpy3KoH, 3TO COOTBEICTBYET Gpopmyie

) e, o o

m m m,el

e P — KO3 buiMeHT, NIpHHHUMAaEMBbIiH no
1abn. 36 B 3aBHCHMOCTH OT OTHOLHEHHSA
1 M., /My My —cm.mmn 4.214.3);

(—) — KPHBHM3Ha B CEYEHHM C HauGolbllam

7 /m,el MOMEHTOM, OmpeneneHHas#s Kax A

ciwiomoro rena no dopmyne (270), ot

HArpy3KH, OpH KOTOpOH ompenensercd

uporu6; nomyckaercs 3Hadexwe [,,4 B

¢opmyne (270) ompegenaTs Kak AnA
GeTOHHOrO MIeMeHTa.

Jns MHBIX CXeM 3arpyXeHus BenMudHa [ MOXET
6biTh onpenenena no gopmymne (314) ;

B) A w3rubaeMbiX MEMeHTOB ¢ 3allieMIICHHBIMM

onopamMu nporu6 B cepenmie MpoeTa ONpeAeNAETCA O
dopmyre

(oo,
=9+ pm—-05/{—| +H— x
"im " Nt r’zr)o
1
*(em)

e -—) — KPHBH3HbBI IIEMeHTa COOT-
T /'m, BercrBeHso B cepemuHe IIpo-
jiera, Ha JleBOi H [paBOH

(rl—)( 1);(—:—2r§o onopax;

Py — KO3bdHIMEHT, omnpenense-
Mblii no T1abn. 35 kak ansA
cBoonHo onepToi Gaky;

T) [N IEMEHTOB HEPEMEHHOTO CeueHMs, a TAKXKE B
TeX citydasx, koraa TpeGyerca Gonee TouHOe, YeM HO
dopmynam (311) u (313), onpenenenue npornGos, a
CaMM 37IeMEHTbI M Harpy3ka CHMMETPHYHBI OTHOCHTEITb-
HO cepeHHbI NpoJeTa, NpOruG ompepenserca no ¢op-
Myine

(313)

Ta6nuua 35
Cxema 3arpyxeHns Kosdpdumpen Cxema 3arpyeHus Kox¢ppumpienr
KoHconbHON Ganku Pm csobomno oneproit Ganku Pm
4 1 5
FEANERTAXERNR] ll =
2 [ 4 L 48

N
JF R S
’u—-

3 12
z -g— 05t I, 051 ?
1T b

a e 1 a?
— 3 — — ———
61 1 % L 8 6P

a a a
/4 k 4
Py My + P M, +...
NMpumeuanne. [lpn 3arpyxeHnn aneMeHTa ORHOBPEMEHHO IO HECKONBKHM CXeMaM Oy, = (rme

M, +M2 +...

Pm, B My, Py, M; u T. p. — cooTBeTCTBEHEO KOXDHHIMEHT Oy, I BANGONBIINA WIrHGatoH MOMEHT M pns Kaxpoft cxeMis 3arpy-

xenng) . B aToMm cnyuae B ¢popmynax (311) — (313) Bemnrmua (-l—
r

onpefensercs nps 3HaueHAN M, paBHOM CyMMe HauGonnumx
m

H3IrE6anmuX MOMEHTOB, OUpPEALHECHHLIX INA KAXKAOH CXeMBl 3arpyXKeHHA.

Ta6nrna 36

M_,./M,,, | 1,00 0,99 |0,98 |0,96 10,94 ]0,92 |0,90 [0,85

0,80 10,75 10,70 |0,60 |0,50 0,40 [0,30 [0,20 |0,10 | 0,00

Perc 0,104} 0,0880,082(0,073]0,067(0,0620,058 |0,049

A 1+30)

12

Pere roe
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Aerc =

0,042{0,036|0,032|0,024|0,018(0,01310,008{0,005( 0,002 0,000

1 -1 — Mer/Mior
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me )» —~KPHMBM3HbI  COOTBETCTBEHHO
1

—
2=
‘lu—

Ha OflOpe, Ha PACCTOSHUM —;— l

=

=

OT ONOphbl, Ha PacCTOAHMH

1
Tl OT OLIOpbI H B CepeinHe

1IpONeTa; 3HaUeHHS KPHBH3H
DO/ICUHTHIBAIOTICS CO CBOMMHM
3HaKaMH COIJIaCHO 3mope
KPHBH3H.

B ocraneHbix cnyuasx nporu6 B cepeguHe HponeTa
PpeKoMeHayeTCs ONpefeNars o ¢opmyite (294) .

Bxopsume B dopmynnt (311) — (314) 3xavenms
KpHBH3H ofipepensiorca no dopmynam (271), (272),
(282), (286), (309) u (310) npu HamMIMM TPCIMH B
pactaHyTo#l 30He M To dopmynam (269) u (270) —
IpH KX OTCYTCTBHH.

Jns CrowHbIX IIMT YONLMHOH MeHee 250 MM He-
06X0IMMO YUMTHIBATh yKa3aHus 1. 4.24.

4.30.Ins kopotkux 3nemenros (I/h<10) mo-
CTOSIHHOTO CeyeHHs, paboTaoumx Kak cBOGOIHO omep-
Thie Ganxm, Oporu6 BLMMCIAETCA COrNacHo m. 4.29 u
YMHOXaeTcA Ha KO3bQHUUKEHT 0Oy, YUHTHIBAIOUIMI
BnKAuke Nedopmammii cipura. Kosgpdummenr £, onpe-
nensercs no gopmyie

o (R Y
=14+ (2
pg=1+% o (1 ) 315)

me ¢, = 0,5 — HpH OTCYTCTBHH KaK HOPMAIbHBIX, T3K
M HAKJIOHHPBIX TPEIUMH, T.e. [IPH BBIION-
HeHMH ycrioBui (233) u (248);
= 1,5 — OpM HayTMYMM HOpPMATBHBIX WK HAKJIOH-
HbIX TPEIlyH;
Pm — cMm. 126N, 35.

Ipumepn pacyeTa

TNpumep 57. Jano: xene306eToHHasA IUTHTA NIEPEKpPhI-
THA TPAXIAHCKOTO 3[aHHA NpPAMOYTOJIBHOrO CeveHHs
pasmepamt i = 120 Mm, b = 1000 mm, ko = 105 mm;
nponet /= 3,1 m; GetoH Taxenbiit knacca B25 (£ =
= 2,7 - 10° MIla; Rps ser = 1,6 MIla) ; pactsanyTas ap-
Mmarypa knacca A-Il (Ey = 2,1 - 10° MIla), mowans
ee monepeusoro ceverus Ag = 393 mm? (5 @ 10);
NOTIHas PaBHOMEPHO pacTiperielieHHas HArpy3Ka q,,, =
=7 xH/M, B TOM umcCIIe ee 4acTh OT NMOCTOAHHBIX ¥ IJIH-
TeNbHBIX Harpy3ok ¢; =6 kH/m; nporu6 orpauum-
BAETCA ICTETUYECKUMH TpeBGOBaHUAMM.

TpeGyerca pacCYHTaTh IWTHTY 10 AePOPMALHAM.

Pacuer. Onpemenum HeoBXOomMMOCTh  pacyeTa
TUTHTBI A0 AedOpMalHAM cornacHo n. 4.27:

A, 393
u= = =0,00375 ;
bhe 1000 - 105
a=pZ5 = 0,00375 21 10° =0,0292
s "E,, ’ 2,7-100 7

2
qtm.l2 _ 7-3,1 _ )
Mtot = = = 8,4 KH *M;

8 8

?  6-3,1°
MI=—-q’—'—='_—_’=7,2KI"'M

8 8

M3 1abn. 33 no pa= 0,029 1 9r=¢_ — 0 HaxomAM
Nim = 21. Tax xak <250 MM, 10 Ay, KOppeKTH-

h 3
PYeM IiyTeM JelleHHA Ha KO PHIHEHT ( d ) =

o — 1
105 )3 123< 15. Torma Ay = —
— — > N orna Ty = =
105 —7 lim =13
=17.1.

YuursiBas NpuMeuaHne K M. 4.27(cnytm‘i 22" JHMeeM

M 8.4
Nim = 17,1 —£2=17,1 — =20.

M, 72
Mockomky —;;’— = ?T%O =296 > Ny = 20,

pacuet no gedopmaiHaM HEOOXOIEM.

Onpenenum KpHUBHM3HY B CepeamHe NPOMETa OT feid-
CTBHA MOMeHTa M, (Tak Kak nporu6 orpamwmmmaercs
3CTeTHYECKHMH TPeOOBaHHAMH ).

llpuHnmaem Ge3 pacueTa, YTO WIEMEHT HMeET Tpe-
IWHHBI B PAacTAHYTOH 30He, B CBA3H C YeM KDHMBH3HY
onpesenum no dopmyne (309).

U3 Ta6n. 34 o pa = 0,028 u ¢r = ¢, = 0 HaxoUM
3HayeHHA ¢; =0,393 u ¢, = 0,10{ COOTBETCTBYIOLLHE
TPOIOIKHTENBHOMY JEHCTBHIO HArpy3KH.

1\ _ My pbRy, oy
' I'm Y1 ErAsh%
_7,2-10°-0,1-1000-120° - 1,6

0,393-2,1-10° - 393 - 105*

=1,35-10"° 1/pma.

INporuG onpemennm cornacHo 0. 4.292, upuREMas,

cornacHo rabn. 35, p,,, = —% :

f=<—1-> P =135 107 31007 = 13,5 aaae.
T m 48

Tak xak h <250 my, nonHeiit Nporn6 pasen f=
=13,5 - 1,23 = 16,6 MM, uto Gonblue HpeAesasHO HO-

l 3100

200 200

nycTumoro mporu6a = 15,5 mm

(cMm. Tabi1. 2).

Hockonsky 1 = 0,00375 < 0,005, cornacro a. 4.296
yTouHHM 3HaueHue f no ¢opmyse (312). Jas 3toro

BBIYHCIIMM BETTUHHbI 1 UM,
r mel
Tax kax paccunTpiBaeTca cnaGoapMupoBaHHbIH
anement (1< 0,01),1,,4 u M, onpenenum KaK misn
GeTOHHOTO ceveHns (cM. mm. 4.2 1 4.3):

bh® 1000 -120°

= 144 - 10° mm* ;
12 12

Ired =
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M,,. = 0,292 bh*Ry, (o, = 0,292 - 1000 - 120% - 1,6 =
=6,73-10° H - mm;

¢p, = 0,85 (xax A Taxenoro GeToHa) ;

T Jmet Pb1Eblrea
=044 10°° 1/Mm.

Kos¢pdumment p,,, onpememim no T1aGn. 36 mpH

M,, 673
S =1 =0,801; p,,e=0042.
M,,, 840

), (B, P

= [1,3522— — (1,35 - 0,44) 0,042] 1075 - 3100% =

7,2-10°°2
0,85-2,7-10% - 144 -10°

=9,84 MMm.

C yuyeToM NONpPaBKHM HAa MANYI0 BHICOTY CEHYCHMA
(h<250 mm) f=9,84 - 1,23 =12,1 MM, 4TO MeHbIlIe
TIpefieNIHO IOMyCTUMOro nporuba £ = 15,5 MM.

Iockonsky I/h > 10, BnuaHueM gedopmaimii CABH-
ra npeHeOGperaem.

Tipumep 58: Jlano: purens nepexpuitua oGuwecTeH-
HOTO 3[aHMA NPAMOYTONLHOIO CeveHHMsA pa3MepamMH
b = 200 mm, h = 600 MM; a = 80 MM; MpoOJIET pUreNns
1=48 m; GeroH Tsxenbi kinacca B25 (Ep=2"7x
X 10* MIla; Ry, .., = 1,6 MIla); paGouas apmarypa
xnacca A-IIl (E;=2 - 10° MIla), miowanp ee nome-
pedHoro cevennss Ay = 2463 mm* (4 D 28); nonHas
P4BHOMEPHO  pacnpefiefieHHas HArpy3ka (¢,,; =
= 85,5 xH/M, B ToM umMcIIe e YacTh OT NOCTOSTHHBIX H
IIATENBHBIX HArpy3ok q; = 64 xH/M; nporu6 orpanu-
UMBAETCH ICTETUUECKMMM TpeGOBAHUAMM; BJIAXKHOCTb
BO30yXa B NoMernenuu cabiitte 40 %.

TpeGyercsa paccuuTaTs purenb NO aedbOPMAMAM.

Pacyet. Onpenenum HeoOXOIMMOCTb pacyera Io
pedopmammsM cornacHo 1. 4.27.

ho =600 —80=520mMM ;
A 2463

=15 - =0,0238:
K= ohe ~ 200.520 - 00238
E, s
pa=u = 0,0238 T = 0,176;
A 2,7-10
? 855482
M,,, =—or - =246 kH - m;

8 8

2

2
My=2L 6448 g m
8 8
Tax xax I/h = 4,8/0,6 = 8 <10, HEO6GXOOHMO Y4HTBI-
BaTh BiMsiHUE AedopMaluil CABHTa Ha Iporu6 snemMeHTa:
Ihy = 4,8/0,52 = 9,3. Tlo 126n1. 33 npu pa = 0,176
HY;= ¢g = 0 Haxomum Njj, = 8.
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Loig:tcgga B _ 4>, Mot _
I A
246
—S-T'Sz—l()ﬂ,

T. €. pacyeT 1o JedopMaluaM HeOGXOTHM.

Tockoneky u = 0,238 > 0,005, cornacko n. 4.1 Kpu-
BH3HY ONpENEIHM C Y4YeTOM HAIHYHA TPEUIMH B pacTi-
HyTo# 30He. Tak Kak Mporu6 orpaHMYMBaeTCs 3CTETH-
YeCKHMH TpeGOBAHMAMH, pacyeT NPOM3BOIHM Ha fieHCT-
BHE MomeHTa M;. KpuBu3sHy B cepemuHe mpojieTa

—’l_— BeMHCIIMM 1o ¢popmymne (309).
m

Mo 1a6n. 34 npu pax = 0,176 1 ¢r = of = 0 HaxomMM

¢ =0,206u 9, =0.

( 1 ) = MI - ¥2 bthbt,xer _
m

7. o1 E A

_ 184-10° -0
" 0,206-2-10° - 2463 - 520°
Nonubii nporu6 ompepenum corsacHo mn. 4.29a u
4.30 ¢ yuetom BiHAHMA Nedopmaumit casura. CoracHo
Ta6m. 35, Py =3 .

=0,671-10°% 1/mm.

48
¢ qz 1,5-5 0,6)2
=1+-4 = 1422 (OO0 .
b =1+ (,; P13 (4,3 1225,

] 5
=(—| b, p,=0671-10" = 48007 - =
f (r)mp,,, P 1-107 = 4800% - 1,225
19.7 vt <— 500 _ 4
= > MM — T —— y
200 200 ™

T. €. MpOru6 pHrens MeHblle NPEAETTHHO AOIYCTHMOTO
(cM. 12611. 2) .

Tpumep 59. Jano: xene3o6eTOHHAA IDINT2 NOKBI-
TMA C pacueTHBIM HponeToM 5,7 M; pa3Mephl Honepey-
HOTO ceueHMA (WA MNONOBMHBI CEUeHHsl IDIHTBI) —
no uepr. 89; Getom nerxuil xmacca B25 (Ry oo =
=18,5 MIla; Ry, .., =1,6 Mlla), mapiu no cpennei
miotHoct D1600 (£, = 16,5 - 10° MIla); paGouas
apmatypa xnacca A-Il (£, = 2,1 10° MIla), miowans
ee ceueHus A, = 380 MMsz (1322); mocrosanHag u
IVIATENbHAA pDaBHOMEPHO paclpelesieHHble HarpyskH
Ha Wty q; =8,75 xH/M; nporu6 mmTH OrpaHuyM-
BaeTCA ICTCTHYECKUMH TpeGOBaHHAMY; MOMeEIIeHHE,
NepeKphIBaEMOe IUTHTOH, MMEET HODMAIBHYI0 BIIaX-
HocTs Bo3nyxa (40-75 %) .

Tpebyerca paccuuTaTh IWIATY N0 AehopMatmsMm.

L 730
35
12922 A-I 818
=] L
2 3
" 5 N
2 Sy
S 3
A
65 8

Yepr. 89. K npumepy pactera 59



PacueT. MOMEHT B cepelHHE IUTMTHI OT NIOCTOAH-
HbIX M [UTHTEJIBHBIX HAarpy3ok V1A NOJIOBUHbI CeUCHUSA
paBeH:

P 8,750 - 5,72

8 2-8

U3 uepr. 89 mmeem: ko = 300 — 31 =269 Mmwm;
b= (95+65)/2 =80 mm; bf— 730 mm; kf— 30 mm.

TockonbKy NpuGIMKeHHBIE METOMBI pacyeTa 1o Jie-
popMaIUAM He OTHOCATCA K KOHCTPYKLMAM M3 JIErKO-
ro GeToHa, pacueT KPHBH3HbI NPOH3BOAMM 1O dopmy-
siam AL 4.15—4.17 xax mis 3neme1;-§%n ¢ TPEmMHAMH

S T e ——
B pacTAHyToil 30He (U= bhy 80269 0,0176 >
> 0,005, 1. e., cornacHo 0. 4.1, B pacTAHyYoH 30He
HMEIOTCA TPEIMHBL) .

OnpenenuM KpUBH3HY IUIMTHI B CepelMHE NpojeTa
no ¢popmyre (271) .MomenT M niph ieiCTBHH HOCTOSH-
HBIX M [UIMTENIBHBIX HArpy3oK paBeH M =M =
=178 kH  -m.

OTHOCHTEJIBHYIO BBICOTY CKaToil 30HB! GeToHa & Ha-
xommM no opmyne (274) . Jins 3T0ro BHMHCIHM BeJM-
YHHBI:

M= =178kH M.

17,8 - 10¢
5= My = =0,166;
bhE Ry cor 80 - 2692 - 18,5
[] 14
bs—b)he (730 —80)30
o= br=B)ky _( )0 _ 4905,
bhy 80 - 269
’
h 30
A=y (1 -—L—) =0905 (1 ————] =0,855;
‘pf( 2ho) ( 2-269)
4, E 2,1-10°
pa=—1 — =0,0176———~1——3——=0,224,
bh, E, 16,5 - 10

g = 18 (xak mia nerkoro GeToHa), MONCTaBHB
Koropbie B popmyny (274), nonyuum

l —
1450 +))

+
b 10pa
= ! =0221.
1.8+ 1+ 5(0,166 + 0,855)
10 - 0224
_f_=_3_°_ =
Tax kak £&=0,221> o 269 0,112,

JIOJDKAM PacueT KaK I TABPOBOTO CEeHHs. Ineuo
BHYTpeHHei napbi chi 2 onpenemm no popmyne (279) :

—L¢f+ g
z= ho 1-
2(prt ®)
30 2
20 0,905 +0221
=269 | 1- 251,1 Mm.
2(0,905 + 0,221)J

Onpenenum ko3bdumment Y, cornacko 1. 4.17. Iina
310rO HaxommM 1o Gopmyne (246) semmunHy Wy

[ [
.2y bk ho 269
20O g, 2 ). 0,905 = 1,63;
n bh an 300

A, E h
mo=—t 2L = o= =0,22409=0,202;
b

Wp1=(0,292+1,5p; 2 +0 075'y‘)bh2 =
= (0,292 + 1,5 - 0,202 + 0,075 - 1,63)80 - 300% =
=5 160 000 mn>.
KosddumeHt ¢, onpenenum no dopmyne (281),
YUMTHIBasA, YTO IS H3rnGaeMoro aementa M, =M:

- Rbt,ser Wpl — 1,6 -5 160 000 -
om M g 10 6%
U3 1a6n. 32 umeem ¢y = 0,8; ¥, = 1,25 — ¢y, =
=1,25-0,8-0,464=0879<1,0.
KpuBU3HY IUTHTBI B CepefHHe MPONETa OnpeaciuM
no dopmysie (271), npuHuMan  KO3POHIMEHTH ¥V =
=vy;= 0,15 (cm. Tabn. 31) u Y = 09:

<% = M.v ws + ‘I'b -
' /m hoz ESAS ((pf+ E)bhoEbv

_178-10° [ 0,879
2

2692511 | 2,1-10° - 380

) 09 1
(0,905 +0,221)80 - 269 - 16,5 - 10° - 0,15

=0,685- 10~ 1/mm.

Tak kak Ifh=5700/300 = 19> 10, cornacHo
n. 4.29, nporu6 f= f,,, KoTOpLIH onpeneanm no dop-

myne (311). Cormacno TaG. 35, ¢, = % .

1 535 2 _
- ) = 0,685 - = =
= ( . wsﬁ 0,685 -10 5700

—232m<ﬂ=285m
200

T. e. MPOru6 MIMTHI MeHblIE MpefeNbHO AOMYCTHMOTO
(cm. 12611. 2).

5. KOHCTPYKTHBHBIE TPEBOBAHUA
OBNME NOJIOXEHHA

5.1(5.1).IIpn mpoekTMpoBaHWM GETOHHBLIX H KeJie-
306eTOHHBIX KOHCTpYKIMA H M3pmesmit s obecneve-
HHSA YCJIOBHH HX IKOHOMHMYHOTO H KaueCTBEHHOTO H3r0-
TOBJICHUs, TpeOyeMol JONITOBEUHOCTH M COBMECTHOMH
paboTel apmaTypht M G€TOHa HATEXHT BLINONHATH
KOHCTPYKTHBHbIE TpeGOBaHHA HACTOALLCTO pa3/iena.

5.2. KoHcTpyKunu cnefyeT HPHHHMArhb HPOCTOTO
ouepTaHus. PexoMeHOyeTcssi HCHONB3OBaTh apMartypy,
3aKJIajiHble [ETANH M CTPONOBOYHbIE NETIH, BHIMYCKa-
eMble B BHJie TOBapHO#H NMPONYKIMM MO HOPMAIAM M
FOCy[JapCTBEHHBIM CTaHOapTaMm. ApMaTypy Cclemyer
NpOeKTHPOBATh B BUAE YKPYNHEHHBIX GIOKOB M MpOCT-
PAHCTBEHHBIX KapKacoB [UIf COKPAILGHWUA BpeMeHW
yxnagku B dopmy (onany6ky).

PacnanyGouHyio M OTIYCKHYyK IpOYHOCTh GeToHa
crefyeT Ha3HaYaTh MMHHMAJIBHO BO3MOXXHOM IJIfi YCKO-
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peHHs oGopora ¢opM (omasiybKH) M HHTEHCHBHOIO
HCIOJIb30BaHH A TIPOM3BOICTBEHHBIX IUTOLIA/IEH .

Heobxomumo cTpeMHTbCA K YHHOHKALMH apMaTypbl
H 3aKJIafHbIX JieTasiell B OTHENBHBIX KOHCTPYKIMAX H
HX CepHAX, K HeGONbIIOMY WHCIy pa3sHbIX MapoK H
HAMETPOB CTA/IH, THIIOB 2pMATYPHBIX 3IEMEHTOB — Ce-
TOK H KapKacoB, WIArOB NPOJOJIBHBIX H MOTEpeuHbIX
CTEepXHEH.

MHMHUMAJIBHWE PA3BMEPH CEYEHMA JJIEMEHTOB

5.3(5.2) . MunumanbHble pasmepbl CedeHHs GeTOH-
HBIX H >KeJle300eTOHHBIX 371EMEHTOB, ONipefeifeMble H3
pacueTa no [eACTBYWIMM YCHIHSM H COOTBEICIBYIO-
MM TpyIiaM NpeNeibHbIX COCTOAHUH, NOMKHbI Ha3Ha-
4aThCA C YYeTOM 3KOHOMMYECKHX TpeGoBaHWH, Heob-
XOIMMOCTH YHH(HKAIHH onalyGouHbIX $HOpM H apMu-
pOBaHusA, 2 TAK)Xe YCIOBWI NPHHATOH TeXHONOTHH M3-
TOTOBJICHHSA KOHCTPYKIMA.

Kpome TOro, pasMmepn! ceyeHHs JIEMEHTOB XeJle-
300€TOHHBIX KOHCTPYKIMH HeOOXOMMO NpHHMMATD Ta-
KHMH, 9T00BI cobimofiarmuch TpeGoBaHHA B YacTH pacho-
JIOXKEHHA apMaTyphl B CeYeHHH (TOJIMHBI 3aliTHBIX
cnioeB GeTOHA, PACCTOAHUA MEXAY CTEpXKHAMH U T. IL.)
M aHKEPOBKH apMaTyphl.

5.4(5.3). Tonumna' MOHOMMTHBIX IUIHT JOMKHA
IIpUHUMATBCA, MM, He MeHee:!

JOANDOKPRITHH . . . . . ... ... ... .... 40
VIS MEXIY3TaXHBIX TNepPeKpPHTHH KHITbIX
H OOILIEeCTBEeHHBIX 30aHmlt . . . .. ... ... 50

VIS MEXIYITOKHBIX MepeKphITHR Mpou3-
BOJICTBEHHBIX 3JJaHHH . . . . . .. e e e
W4 IUMT u3 nerkoro Gerosa knacca B7,5
HHAKE BOBCEX CIYU3AX . . . . . ... .. . 70

MunumaneHas  TomumMHA COOPHBIX IUIMT NOJKHZ
ONpENeNATLCA #3 YUIOBMA obecnevueHns TpeSyemon
TONIHHBI 3aIHUTHOTO CNIOA GeTOHa H YCIIOBHH pacniosno-
JKEHHs apMaTyphi O TOJMIMHe TUMMTHI (cM. mh. 5.32—
5.41).

Ja3Mepbl cedeHuii BHEUEHTPEHHO CHKATBIX MEMEHTOB
IOJDKHbI NPHHHMATBCA TaKHMM, YT00BI HX THOKOCTD
ly/i B N06OM HanpaBJieHHH, KAK NPaBWIO, He NpeBbi-
HIana:

ms xene3oBberoAmbix ie-

MEHTOB . . ... vooovcuoos 200 (I8 DPEMOYTONBHBIX
cewenmit ipu I, /h < 60)

60

A KONOHH, ABNAONMX-

Cst ITIeMEHTaAME 30aHHH . . . . . . 120 (upu I, /h < 35)
mis GeroMHBIX 3JneMeHTOB . . 90 (Ans DpAMOYTONBELIX Ce-
vermit opu Iy /h < 26)
TABAPHTH H OMEPTAHHA

3JIEMEHTOB KOHCTPYKLHHA

5.5.Pasmepni cOOpHBIX GETOHHBIX H XKene306eToH-
HBIX WIEMEHTOB ClieAyeT Ha3HaYaTb C y4eTOM rpy3o-
NOAbEMHOCTH H raGapuUTHBIX OrpaHHYeHMH TEXHONOTH-

! 3nech B marnee MO TEKCTY BelIHYHHBE pa3MepoB ceueHmi,
TO/MIMHLI 3aIEATHOTO cinos GeroHa Hu fp., MpHBefieHHbie B
HacrosmeM [loco6uE, OTHOCATCA K HOMHHANBLHBLIM 3HAYCHH-
AM, Ha3HAYacMBbIM TpPH NPOCKTHPOBAHWK H YKa3biBaeMBIM B
gepTexax. Or 3TEX HOMHHAJILHBIX 3HAYEHMHA BO3IMOXHEI OTKIO-
HeHM® B HaType, He NpeBLIUANEE BEIWIHH, YKa3aHHLIX B
COOTBETCTBYIOUIMX FOCYHJAPCTBEHHBIX CTAHNAPTAX, TEXHHYCCKHX
YCIIOBHAX M [Ip.
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YeCKOTO, TPAHCHOPTHOTO H MOHTaXHOTro 0GOpyHOBaHHsA
Ha 3aBOJAX-H3TOTOBHTENIAX H Ha CTPOHTENIbHBIX IUTOMWIAN-
Kax. B Heob6xomumpIx cTyuasx oiefyer YWHTHIBaTb
BO3MOXHOCTD IO[beM2 XKeNe306eTOHHOIO H3/ENHA
BMecTe ¢ GOpMOH.

5.6. Bo n3bexaHue MOBpexXAeHHH OT MECTHBIX KOH-
HeHTpallMii HanpsOKEHHH FMPH pe3KOM H3MEHCHHH
HaIlpaBJIeHHil rpaHeil H3menus (HanpuMep, BO BHYTpeH-
HHX YITIaX) peKOMeEHIYeTCA IpeXyCMaTpHBaTh CMSAT-
YeHHMe OYEpTaHHA B BH/E YKJIOHOB, PacOK MIIM 3aKpyr-
JIeHHH N0 BO3MOXHOCTH HeGONBIIOH BelMuMHBI (OO
50 mM), yT06bI He TpeGOBAIOCh MECTHOE apMHPOBaHHE
(vept. 90,4, 6, 6) .

Bo BHEHHHMX OCTphIX Yrilax BO M30exaHue OTKajbi-
BaHHA GETOHa ClieflyeT yCTpauBaTh CKOCHI WIH 33Kpyr-
neHus (uepr. 90; 2).

? e

2 2

%\\\VJ 17 AT AT L ATAAAT Y waA
N
K

re50mm
Yepr. 90. 3akpyraeunn n Packn

a — 3akpyrinenns B pebpucroit wmre; 6 — dacka Mexny non-

Ko u cTeHKOH B TaBpoBoOilt Ganke; € — coveramme dacku W

3aKPYDICHEA B yie PepMu; 2 — CMATYCHRE OCTPOTO yIna B

pHrene; 0 — 3aKpyIeHHsS B OTBEPCTHH 1A NPONYCKa KOMMY-
HMKaHUHH, CTPONIOBKH H T. .

5.7. OtBepcTa B Xele306€TOHHLIX WIEMEHTAX Ui
IpoNycKa KOMMYHHKAIH#, CTPONOBKH H T. 1. CHIE/yeT
ApHHAMATH N0 BO3MOXHOCTH HeGOJNBIIMMH H pacniona-
TaTh B NpeJieNiaX sTieeK apMaTypHBIX CETOK H KapKacoB
TaK, 4ro0Bl He HYXHO GbUIO Depepe3aTs apmarypy H
apMHPOBATh MO MECTY. ¥ITIk OTBEpCTHH XenaTeIbHO
Henars WIaBHeIME (depT. 90, 9).

5.8.Tlps mpoexTHpoBanMM GeToHMMX M Xene300e-
TOHHbIX KOHCTPYKIMH HX OYEpTaHHE ClEAyer HpHHH-
MarTh ¢ yYeTOM YCTpOiicTBa H cnoco6a HCHONb30BaHHA

dopm (onamy6xm) .



Ilpu npumeneHnn ¢opm ¢ OTKHOHBIMH GopTamu
O4YEpTaHHE M3MENUsl He NOIDKHO NPENATCTBOBATh NOBO-
poty Gopra (uept. 91, @) mpu pacnany6ke.

Ipy npuMeHeHHH HepasbeMHbIX ¢GOpPM [NA BO3-
MOXHOCTH H3BJICYEHHMA H3JIeJIMs M3 HMX JOJDKHBI Ipe-
AYCMaTpHBaThCA TEXHOJIOTHYECKHME YKIIOHBI He MeHee
1:10 (uepr. 91, 6, 6) . B cnnyuae npHMeHeHRA HepaIbem-
HBIX GOPM € HCHONB30BaHMEM BbIIPECCOBHIBAHHA
YKJIOH JOMXeH GbiTh He MeHee 1:15 (uepr. 91, 2).

Ilpu RemenneHHo# pacmanybke c obecrneueHHeM
dbuxcupoBanHoro (Bo H3GexaHue HapyiieHHs GeToHa)
BEPTHKAIBHOTO NepeMeiienis GOpMyIOLIEro JemMeHTa
OCHAacTKH (uepr. 91, 0, €) YKIOH HOMKeH ObITh He
menee 1:50.

IIpu ucnons3oBanuu GHOpM C OTHUM HENOIBHKHBIM
H OJTHAM OTKHIHBIM GOPTOM IjiA BO3MOXHOCTH BepTH-
KAIBHOTO NOXbeéMa KOHCTPYKIMM NpH pacnanyGike
cinegyer mepexofl oT Gosblleid UIMPHHBI H3CNHHA K
MeHbllleH [HanmpHMep, OT HIDKHEH MNOJIKH K CTEHKe
(uepr. 91 )] NpHHUMaTh MWIaBHBIM NOJ YIJIOM HE
meHee 45 °. 370 TpeGOBaHHE MOXHO He YUHTHIBATh, ECITH
dopma cHaGxeHa BHINPECCOBHIBAOIMM YCTPOHCTBOM
(uept. 91,3).

[Ipamenenne BBMpECCOBhIBaHMSA H HeMEIEHHOH
pacnanybku NONKHO COFJAacOBBIBaThCA ¢ H3TOTOBHTE-

JIEM H31eNTHA.

Yepr. 91. TexnHONOIMIECKEE YKNOHBE
a -~ B dopMe ¢ OTKHIHBIMH GopTaMH; 6, ¢ — B HepasbeM-
Ho#t dopme; 2 — TO xe, C NMpHMeHEHAEM BLINPECCOBIUHKA;
0, e — NpK HeMe[UleHHOH pacnany6ke; & — B GOpME C FITyXHM
GoproM; 3 — TO Xxe, ¢ BLHIIpeCCOBHIAKOM; | — H3Mdemnme;
2 — dopma; 3 — orxmpmHOl GOpT; 4 — BHIIPECCOBIMK; 5 —
BKIafII; 6 — GopMyomag pamka

APMATYPA, CETKH H KAPKACH

OrnessEBEe apMATYPHEIC CTEPKHH

5.9. CoprameHT apMaTypHBIX CTepXHeH [is Xene-
306eTOHRbIX KOHCTPYKIWM NIpHBE/ICH B IpHIL. 4.

5.10. IIpu IpOeKTHPOBaHMH >Kene300eTOHHBIX KOH-
CTPYKIHH, 0cOBeHHO ¢ GONbUMM HACHIICHHEM apMaTy-
poif, HeOOXOMMMO YUHTBIBATD CIICAYIOHIHE XapaKTepHC-
THKH apMaTypHBIX CTepXKHel :

pasMepbl NMONEPEYHBIX CeVeHMH CTepXKHeH NepHOIM-
4ecKOro npoduiis ¢ yueToM HONMycKaeMbIX OTKIIOHE-
HUH OT HHX

pamuychl 3aruba CTepKHEd H COOTBETCTBYIOLME
rabGapuThi FHYTHIX 3IEMEHTOB;

HOMycKaeMble OTKIIOHEHHA OT IPOEKTHBIX pa3MepoB
TIpH pa3MelleHHH CTepXKHel CBapHBIX CETOK, KapKacoB,
3aKJTafHbIX geTanedi ¥ T. T,

5.11. Ilpy MpoeKTHPOBAHHK THYTHIX CTEpXHEH Ha-
MeTpbl ¥ YIIbl 3aru6a JoTDKHBI OTBE4arh TpeOOBaHMAM
Tabn. 37. JTMHAa TrHYTHIX CTepxHeH onpefeisgercs 0o
OCH CTepXKHA.

Ta6nuna 37
MunEManesbt MHaMeTp | MakcCHMaTbHEIH!
Krnace 3aru6a B CBeTy Npu Qua-| yron 3aru6a,
apmarypst MeTpe CTEpHA d, MM rpag
18 1 menee | 20 u Gomee
A-L Acll, 2,5d 2,5d He orpanaves
mapku 10T'T
A-IT 4d 6d 180
A-III 6d 8d 90*
Bp-1 4d - He orpamuen

* flonyckaercs 3aru6ath CrepxHH Ha 180° nps cHMxermm
PacueTHOro COMPOTHBIIEHHSA pacTaxeHMIo Ha 10 %.

Pa3sMepbl KpIOKOB ISt aHKEPOBKH TIIafKHX CTEpPX-
Hell apMarypbl JOJIDKHBI IPHHMMATECH B COOTBETCTBHE
cuepr. 92.

3d

625d :l

— ™

Yepr. 92. Pasmepii Kpwoxos B2 koumax crepmuck ruaascoll ps-
Goveidi apMarypsl

CsapHBIe coeHCEIS apMATYPM

5.12(5.32). ApmaTypa W3 TOpAYEKAaTaHOH CTaH
ITIaOdKOro H IepHOIHYECKOro Npodunel, TepMHISCKH
ynpouneHHo# cTanmu knacca AT-HIC u oOpikHOBEHROR
apMaTypHO#M NPOBOJIOKH JIOJDKHA, KaK TIPaBHNO, H3ro-
TOBNIATHCA C MPHMEHEHHEM V1A COCOMHEHMs CTepXHER
MeXay coBoH KOHTaKTHOH CBapKH — TOUEUHOH H CThi-
KOBO#. JlomyckaeTcs NpHMeHeHHe NOTyaBTOMAarHyec-
KOl IYTOBO# CBapKH, a TAK)KE PYUHOI cornacHo . 5.18.

5.13(5.33). Tunb! cBapHBIX COC[MHEHHA M CHOCOObI
CBapKHM apMartyphl JO/DKHBI Ha3HAuyaThCsl C Y4eTOM yc-
JIOBH# 3KCIUTyaTali# ¥ CBAPHBAaEMOCTH CTAJIH, TEXHHKO-
KOHOMHMUECKHX MOKa3aTelielf M TeXHOJIOTHYECKHX BO3-
MOXHOCTEH NpeAnpHATHA-H3TOTOBHTENA B COOTBETCT-

143



BHH C YKa3aHMAMH TOCYJApCTBEHHbIX CTaHIApTOB H
HOPDMAaTMBHBIX MOKYMEHTOB Ha CBapHyo apMarypy
(Tabn. 38).

CoemuHeHns, He MpeNyCMOTPEHHbIE IeHCTBYIOLMMH
HOPMAaTUBHBIMH HOKYMEHTaMmi, HOMYCKAaeTcA BHINON-
HATb- O paGOYMM YepTexaM, YTBEPXKOAECHHbIM B YyCTa-
HOBJIEHHOM NOpAOKeE.

CTbIKOBbIE COSITHHEHUA CTepXKHEH MOTYT IIpemycMaT-
puBatbcA 6e3 MPHMEHEHHA CBapKH C MOMOIBIO 00a-
THIX OGOHM IO COTTIaCORAHUIO C IPE/IPUATHEM-U3IOTO-
BHTEJIEM.

5.14(5.34). B 3aBoACKHX yCIIOBHAX IPH H3rOTOBJIE-
HHMHM CBapHBIX apMATYpPHBIX CETOK, KapKacoB H COEOH-
HEHMil O [JIMHE OTACNIbHBIX CTEPXHEH Ciemyer npume-
HATb MPEHMYIIECTBEHHO KOHTAKTHYI0 CBapKy — Touey-
HYIO M CTHIKOBYI0 (CM. 103. 1,2 M 5 1a6n. 38).

5.15(5.35). Ilpu MoHTaXe apMaTYypHbIX M3HeNHH H
cOOpHBIX XKeJIe300EeTOHHbIX KOHCTPYKIMH I COElH-
HeHMs BCTBIK cTepxkHed nuamerpoM 20 mm u Gosee
ciemyer HpedycMaTpuBaTh BaHHYl0 CBapKy B HHBEHTap-
HbIX (CbeMHBIX) MEIHBIX HAH rpaduroBeix dopmax
(cM. mo3. 7-9 Ta6n. 38), a TakXKe BaHHYIO, BaHHO-
LOBHYI0 M CBAPKY MHOTOCJIOHHBIMH LIBaMH Ha OCTalo-
UMXCA CTAIBHBIX CKOGax-HakamKax’ (cm. mo3. 10-13
1aGin. 38). Ilpn 3TOM B mNepBYI0 Ovepelb MOIDKHBI
NPHMEHATHCA MEXaHH3HPOBaHHbIE CHOCOOb CBapKH
(cMm. mo3. 7, 8, 10, 12 ra6n. 38), oGecmeuyupatomme
BO3MOXXHOCTb KOHTpONSL KauecrBa coemunenud. Ilo-
nmycKaercs NpH CHEHMABHOM OOGOCHOBaHMM CBapKa
BEPTHKAIBHBIX CTEPKHEA MHOTOCIIOHHbIMH IUBaMH Ge3
HOTIONHHUTENIBHBIX TEXHONOTHYECKHX 3JIEMEHTOB (CM.
1o3. 14 ta6n. 38) .

5.16. IlpoexTHpoBaHie CBapHBIX CTHIKOBBIX COEIH-
HeHMii apMaTypsl ¢ NipMMeHeHHEeM HHBEHTapHbIX GopM
H Apyrux GopMyOIMX JIEMEHTOB NPOH3BOIMTICA C
YUETOM CIIeAyoumX TpeCoBaHui :

a) pacCTOAHMA MEX/Y CTHIKYEeMBIMH CTEpKHAMH, 2
TaKXe OT CTBIKYEMBIX cTepxxHe#l no Ombxajinieli rpanu
KeJIe306eTOHHOr0 JJIEMEHTa JOJDXHbl Ha3HAYaThCA C
yueTOM BO3MOXHOCTH YCTaHOBKH (opMylonmx 3ie-
MEHTOB M YOAIEHMs1 MHBEHTapHBIX dopm. Pasmepn u
cnoco6bl YCTaHOBKH HHBEHTapHHIX (OPM CTalbHBIX
CKOO-HaKTalOK CilefyeT NPUHMMATh COrTIaCHO HOpMa-
TUBHBIN. JOKYMeHTaM N0 cBapke. OG1uas IyiMHa BblIyC-
KOB JOJDKHA COOTBETCTBOBATh PACCTOSHHIO MEXTY
TpaHAMH CTBIKYEMBIX JXeIe306ETOHHBIX 3JIEMEHTOB H
6b17b He Menee 350 mM. PaccTosHMe OT TOPUOB CTHIKYeE-
MBIX BBINYCKOB OO TFpaHel 3JIeMEHTOB (C YYeToM
3anMTEI GeToHa OT MeperpeBa) MPMHMMAETCst HEe MeHee
100 MM (ueprt. 93,4);

6) pacmonoxeHHe CTBIKYEMBIX CTepXHei HOIKHO
obecreunBaTh BO3MOXHOCTh BBOJA 3NIEKTpOAA MOX Yr-
nom ue Gonee 30° k BepTkanu (uepr. 93,6, 6);

B) 3a30pbl MEXY CTBIKYeMBIMH CTEpXXHAMM IPH JIy-
rOBOH BaHHOH cBapke [OJKHBI BHINONHATHCA B COOT-
BETCTBHM C TpeGOBaHMAMH rOCyHAapCTBEHHBIX CTaHaap-
TOB H HOPMaTHBHBIX HOKYMEHTOB IO cBapke. Ilpu 3a-
30pax, MNPEBBILIAIMX MAKCHMAIBHO [OMyCTHMBIE,
COeJIMHEHME CTepXKHeH [ONMYyCKaeTcsl NPOM3BOJMTb C

! Ckoba-Haiaka — AONOJHHTENEHAS KOHCTPYKIHBHO-
TeXHoJlorHYeCKasd [eTanb, BOCHPHHHMAIONIAA YacTh OCeBOMH
Harpy3KHM, mwionjagb CedeHMs KOTOpPoH COCTaBisder He MeHee
50 % wiowank CeveHHs CThIKY€EMBbIX CTepKHeH.
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NMpUMEHEHHEM [IPOMEXYTOUHOTO IEMEHTa — BCTAaBKH
U3 apMaTypHOIO CTEpXHA TOTO Xe [MAMETpa ¥ Kilacca,
YTO H CTBIKYEMBIE CTEPXHH.

a)

|
9 11
1 £30°
L STA Inexmpod
1 0 o
1 I
£30°
6). A
L
" : h
Inexmpod

Yepr. 93. Jlyrosas BaHHas CBapKa BBINYCKOB apMaTypsl

a4 — CTHIKOBOE COcOMHeHWe CTepxHel; 6 — FOpPH3OHTAIBHBIN
CTHIK; 6 — BEPTHKANLHLIA CTHIK

5.17. Ina coemuHeHMA MexXJy coGoll CTepXHEBOH
apMmarypel gHamerpoM 10—18 MM mpu MoHTaxe, a
TaKXe VIS COCAMHEHMsl CTEPXHEBOR apMarypel C COp-
TOBBIM HPOKATOM (3aK/IafHbIMH HETANSIMH) HIH C
aHKEepHbIMH H 3aKPEIUIAIOMMH YCTPOHCTBaMH I0JDKHA
NPUMEHATBCA PYdYHasd AYroBas CBapKa NMpOTMKECHHbIMH
wBaMH (cM. 1o3. 15 u 16 Tabn. 38 u no3. 1 TaG. 53).
Ilpy noHOKeHHBIX TPeGOBAHHAX K IPOUHOCTH COCHM-
Henua (He Gornee 5O % NPOMHOCTH CTHIKYEMOTO CTEpX-
H) OOMYyCKaeTcsA CBapKa CTEpXHEH AHaMeTpoM 8 MM.
Crapka crepXHell NPOTSXXCHHBIMM LIBAMH NpH [OMa-
MeTpax 20 MM H Gonee IOoNyCcKaeTCA NpH CeLHaIbHOM
o6ocHOBaHuH.

5.18.TIpu orcyTcTBMH 06OpPYIOBaHHA [UIA KOHTAaKT-
HO# CBapKH AONYCKaeTCA NPHMEHATh OyTOBYIO CBapKy
B CIIEAYIOLMX CIIy4asax:

a) VI COeNMHEHMA IO [UIHHE 3arOTOBOK apMatyphl
pramerpom 10 MM 1 Gontee (cM. 1o3. 15 1 16 Ta6. 38);

6) NpH BHINONHEHMH KpPECTOOGDa3HbIX COeIMHEHMI
apMaTypHBIX CETOK C HEHOPMMPOBAHHOH IPOUHOCTBHIO
(cM. 1. 5.19 1 103, 3 Tabn. 38) ;
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TaGnuuna 38

OGo3Haveuue Ionoxenue Knacc Iuamerp
COeIMHEHMA IO CTepxHeHR (mapka) cTepxHelt,
Cnoco6 ceapxu | 'OCT 14098-85 NpH CBapKe apMaTypHOH MM CxeMa KOHCTYKUMH COSTUHEHHUA JonoNHUTENbHbIE YKA3aHUs
HoMep nosuuun Cram
Tabn. 1 CH 393-78
KpecrooGpa3Hblie cOeAUHEHUA
1.KoHTakTHas ToO- K1 TopuzoHTansHOoe A-l 6-40 . ,
yeuras IBYX 1A (BO3MOXHO Bep- A-ll 1040 d S d'/d = 0,25 - 1,00
cTepxHel THKATEHOE B KOH- A-III 6-40 ‘I =
LyKTOpax) ArIIIC 10-28
Bp-1 3-35
B-I 3-§
2.To xe, Tpex K2 To xe A-l 6-40
cTepxHelt 5 Al 10-40
A-Ill 640 ,
Ar-1IIC 10-28 d'/d = 0,50 - 2,00
Bp-1 3-5
B-1 3-5
3.Pyynas pyropas K3 TopusoHTanBHOE A-I 10-40 B ycioBusix oTpunaTenbHEIX TeMIepaTyp
TOUEUHBIMH NpH- Py H BepTHKAIBHOE A-ll 10-28 OONyCKaeTcss NPUMEHATh CBapHble CO-
XBaTKaMH (CrScn2) €IMHEHMSA TONBKO H3 apMaTypHOMN CTaim
A-ll 10--18 wnaccoB A-lu Acll.
(Cr5nc2) CpapKa npuMeHseTca AJIA COCTUHEHMM
Ac-H 10-32 ¢ HEHOPMHPOBAHHOWH  NMPOYHOCTHIO
A-III 10-28 (cm. 1. 5.19)
(25T2C)
ATIIIC 10-28
4.To xe, C MpHHY- - Bepmukanehoe |A-I; A-I1; A-II1 14-40 CBapka [ONycKaercs IS COCAMHEHHS
IMTEeILHBIM hop- 2 CTepXXHel B OCHOBHOM ISl MOHOMHT-
MUPOBaHU €M HOTO Xene306eroHa
1IBa AT-1IIC 14-18 CBapka BBINOJHAETCA B MHBEHTAPHBIX
dopmax
CTBIKOBBIE COeTHHEHUSA
'
S‘KOHTaKTHaﬂ Cl; C2 ropuaoﬂl\mwoe A’l 10“40 __(_1__ = 0,85 - 1,00-
CTBIKOBAR A ATl 10-40 ‘]:& _ d .
A-III 10-40 3 \l a. .
ATIIIC 10-28 Q Ionyckaercs > 0,30 npn npuMeHe:

HUM CrelManbHOro ycTpolcrea, obecne-
WMBAOLErO INpeIBapUTENIBHBIA Harpes
cTepxkHs GOBIIETO AHAMETpa
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IIpodonxnenue Tabn. 38

OGo3HaueHue ITonoxeHue Knacce Huamerp
COCIUHEHUA 110 CTepXHel {Mapxa) CTepXHeM,
Cnoco6 cBapku roCT 14098-8S | npu cBapke apMarypHo# MM CxeMa KOHCTYKUMH COeAMHEHHA HononHuTenbHbIE yKa3aHUA
HoMep nosuimu cram
1abn. 1 CH 393-78
CTeIKOBbBIE COEUHEHUS

6. KoHTakTHaA C3; C4 TopH30HTaNBEHOE A-Il 10-40 PexoMeHnyercs anA KOHCTpYKUHH, pa-
CTBLIKOBaA C MO~ 4B A-HI 10-40 \Qm GOTAIOUMX HA MHOTOKPATHO TOBTODS-
Criegyiole# me- Ar-111C 10-22 ouMecs Harpy3KH
XaHH4yeckoit 06-
paboTko#

B uneenraprvix gopmax
14
7 Bannas mexams-| CS; C8~C11  [Fopusontansoe |A-I;A-I; A | 20-40 R _ g_ ~05-1,.
zﬁgfgﬁﬂaﬂ non 54; 6A H BepTHKanbHoe \’] ii ) @ : YEI JIns TPYRHONOCTYNHBIX CBEpXY COe/IH-
HEHHU TOPU3OHTAIBHBIX CTep)KHeH, Tpe-
a2 GyIoLmMX HaKIOHHOTO BBoOa MEeKTpola
’
{cm. 1. 5.166), —‘5—: 1.0.

8. QyroBas Mexa | C6; C9; Ci12 Honyckaercs cBapKa IOpPU3OHTAIBHBIX
HU3UPOBaHHAA 5B; 6B CnapeHHBIX CTep>KHeH M3 apMaTypbl
flopolIKoBoit xnacca A-111, ouamerpom 32-40 MM
IpoBoToKoHt npud’/d = 1,0

9.Bannas  omHo- | C7; C10; C13
NMeKTPORHAA SB: 6B

Ha cranvnoii cxobe-naxnadxe
10. dyroBas Mexa- C14; C17 |Topu3oHTaneHoe A-l 20-40 d'Jd = 0,5 - 1,0.
HU3UPOBAHHAS - ¥ BepTHKANEHO® AL 20-40 2 TNpu ceapke apmarypbl knmacca AT-IIIC
HOPOLIKOBOM A-lM1 20-40 R E d'Jd=08-1,0
NpOBOIIOKOH AT-HIC 20-28 ’

lur
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11.BaHHO-1IOBH2A

12.yroBass Mexa-

13.PyuHas myroBas

14. To xe, 6e3 mo-

HU3HpOBaHHaA
OTKPpBITO# nyroit
rojlof  J1eTupo-
BaHHO# TMpoBoO-
JoKOM

MHOTOCITORHEI-
MH LIBAMHA

C15
9T

C16; C18
9B; 10B

St]
10b

TopusoHTanbHOE

I'opusoHTaNIBHOE
H BEpTHKAJBHOE

BepTHkanbHOe

R

1R

TMOJTHATEJILHBIX
TEXHONIOIr'H-

YeCKHX 2JICMEH|
TOB

c20
11

BepTHKanbHOE

A-1l;
A-I11

20-40

N

d'/d=05~1,0

15.Pyynas oyro-

16.Pyunan Ayro-

Basg [POTSXeH-
HBIMM  IIBAMH
C HakIagKaMH
M3 CTepXXHeH

Basg INpPOTSXeH-
HbIMM  HIRAMH
IBYX CTEpKHEH

13

TI'opusoHTanbHoe
H BEPTHKANEHOE

TopusonTansHoe
M BEPpTHKANbHOE

A-l
A-1l
A-lII

Ar-IIIC

A-l
A-ll
A-lI
AT-IHC

10-40
10-40
10-40
10-22

Al 105 1o >10mm
1

EES

Haxnecrouxbie cOefHHEHUA

10-40
10-25
10-25
10-18

Al

]
A

g8

TinuHa Haknanok ! oyist apMarypsl Kiaac-
coB: A-1 — 6d; A-11, A-1I1 u AT-IIIC —
8d.

Insa apmarypbl kiaccop A-lI, A-Il u
A-H1 ponyckaloTcss OBYCTOPOHHHE LIBHI
¢ auHoOM Hakmnanok ! = 4d

Hnuna HaxstecTK / U1 apMatyphbl Kiiac-
cos: A-1 - 6d; A-If, A-IIl u AT-IIIC -
8d.

IOnsi apmaTypbl knaccop A-l1 n A-Il
mapkn 10I'T monyckaioTcs OBYCTOpPOH-
HHe UIBbI C [IMHOM HaxsiecTKu [ = 4d

Il pumeuaHu e YKa3laHus 1o CBapKe BHICOKONPOYHOA CTep)KHeBOH apMatyphl KnaccoB A-IV, ATIVC, A-V u A-VI mpusenens: B CHull 2.03.01-84 (cm. oGs3aTenbHOe MpUITOXKeHHE 3) H

FOCT 14098--85.



B) NpH BBUIOJIHEHMM CBapHBIX COSIMHEHMi C HOpMHU-
POBaHHOM MPOYHOCTHIO B CETKAX M KapKacax c 06s3a-
TeNIbHBIMY [IONO;IHUTENIbHBIMU KOHCTPYKTHBHBIMH 3JIe-
MEHTAMH B MECTaX COeIMHEHHA CTepxHed (KOCBHIHOK,
HPOKNAZOK, KPIOKOB ¥ T. I.) HIM ¢ IPHHYAHTEILHBIM
dopmupoBanuemM B2 (cM. 103. 4 Ta6i. 38).

5.19. Kpecroobpashisie CBapHbI€ COCHHHEHHA C He-
HOpPMMPOBAHHOMR NPOYHOCTHIO JONYCKAKTCA B Clefylo-
X CIYYafX:

a) B ceTKax ¢ paboveit apmaTypoli HepHOAHYECKOro
npodwns, npeaHasHAYeHHBIX OJI aAPMHUPOBAHHMA IUIHMT,
CTEHOK K T. IL.;

6) B MeCTax cOeMHeHMA NMPORONBHBIX WM NONepe-
HbIX CTepkKHEH IUIOCKHX CETOK €O CTIepXHsAMH, 06be-
MHHAIOUMMHA HX B NPOCTPaHCTBEHHbIA KapKac, eClH
3NeMEHT He paboTaeT Ha KpydeHHe M NpOJONbHbIC
CTep>KHHM He YYHTHIBAIOTCA B pacuere Kak CxkaTtble;

B) B MeCTaX COe[HHeHMs IPOMOJIBHOH apMaTyphl
NpPOCTPAHCTBEHHBIX KAPKAcOB ¢ MONEpPeYHOH apmarty-
poit B BH/le HENpepbIBHOR CIMPAsIH.

Bo BCcex JpYrux cnyyasx, B TOM YMCIE NpH NpHBa-
PHMBaHHH aHKEPYWILMX CTepXHeH ceTok (cM. mim. 3.44,
5.A5 u 5.46), cBapHBIE COENMHEHHA NOTKHBI 06N1afaTh
HOPMHPOBAHHOMH MPOYHOCTHIO.

KpectoobpasHble COeIMHEHHSA ¢ HEHOPMHpPOBAHHOM
IIPOYHOCTLI0 MOT'YT BBINONHATHCA AYTOBOH CBapKoif TO-
YeYHbIMH ApHXBaTKaMH (cM. o3. 3 tabn. 38), a Takxke
KOHTaKTHOA TOYEYHOH cBapkoi (cMm. mo3. 1 u 2
1a671. 38) npH NMOHMXEHHBIX TPeGOBAHHUAX K MPOYHOCTH
coenMHeHus , pernameHTupoBayHoin ['OCT 10922-75,
OpH TOHMXCEHHbIX TpeGOBaHUAX K MHHMMAIBHOH
OTHOCHTENBHOH ocanke h/d’ (cM. 3cku3 mo3. 1
1abn. 38), pernaMenmuposannoit TOCT 14098-85, Ho
He MeHee yKalauHo# B Tabn. 8 CH 393.78.

5.20. lonyckaeTca CTHIKOBaHHE CTepXHell CBapKoH
B mMoGOM ceveHmM 1O JyuHe u3fenua. Crbixy (IUBBI),

BBINOJIHAEMbIE NYTOBOH CBapKOMH, ClIe[yeT pacnoarars
TakuM 06pa3oM, 4T06bl OHM He NMPENATCTBOBANH GeTo-
HUpPOBAHUIO, T. €. YCTPaUBaTh UX B MeCTaxX, MeHee Hackl-
IUEHHBIX apMAaTypoi, H306eraTh ycTpoHCcTBA HECKOILKHX
CTBIKOB B OJIHOM CC€UYCHHH H T. II.

Mnockue cBapabie ceTiH’

§.21. lpu npoekTHpoBaHMK IUTOCKHX CETOK CIIENyeT
yuuTbIBaTh TpeGOBaHHA YHHHKaIM rabapuToB, 11aroB
H [HaMeTpoB MNpOMAONLHOK M IOHEpedyHOH apMaTyphI.
CeTkH mOMXHBI GbITh YROOHE! I TPaHCTIOPTHPOBAHUA,
CKJIAMMpOBaHHA H YKJafkH B ¢opmy. B mepByro oue-
peny pexoMeHAyercs NpefyCMATPUBATH WKCIONb3OBa-
HHMe TOBapHbBIX CETOK H CETOK HEHTPATH3OBaHHOTO M3-
TOTOBJICHHA Pa3sMepaMM MO HEHCTBYIOLMM CTaHAAPTaM
WI¥ HOPMAJIAM.

ApMmaTtypHble CeTKH, HE OTBeYaloLe ITHM MapameT-
pam, crneflyeT MpoeKTHpOBaTh C YYeTOM HX H3rOTOBIIE-
HHf C NOMOWIbI0 KOHTAKTHOH TOWEYHOH CBapKH Ha
MHOFO3/IeK TPOOHBIX MalMHaXx.

§.22. NapaMerpp! LIHPOKHX CBAPHBIX CETOK, H3ro-
TOBJIAEMDBIX HA cepm’?mo BbINNyCKAaeMbIX MHOTOJJICKT-
POIHbIX MAIUMHAX, NPUBOOATCA B Ta0n. 39, y3kHX
ceToK — B Ta6M. 40.

B memsx cOKpallleHHs YMCla TNepeHaNaiok MHOro-
IEKTPONHBIX MAIIMH PeKOMEH/IYETCS IpH NPOeKTHpPO-
BaHMM YHM(HUMPOBATh IUATH apMaTyphl, INIABHBIM 06-
pas’soM IpOJOJIbHOH, Ijifi XeNne300eTOHHBIX H3MACHUi
NaHHOH CepMM MJIM KaTaJiora.

! 3nech u manee 1o TekcTy TepMHH ,.IOCKHE CBapHEIE ceT-
Ku” BK/IO4aeT B ¢e6A JNoGhle IIOCKHE CBAapHbIC apMaTypHLIC
H3f1enHA (CeTKM, KapKachl) .

Ta6nuua 39

HononHuTeMbHBIE YKa3aHusA

PexoMenayercsa B ceTKe OpuH aMamerp- Homyckaworcs pasHeie
MMaMeTpH, oTnmualonmecd He Gonee yem B 2 pa3za. Kaxmas
napa crepxHel, cuuTas OT Kpasd, DO/DKHA GHLITE OFHHAKOBOTO
HameTpa

Jomx#Hbl TIPHMEHATHCA CTEPXHH OHOTO AHaMeTpa

[NapamMerphl UMPOKHX Hauybie Mg cerok
CBapHBIX CETOK, H3TOTOB-
NAeMBIX Ha MHOTOSJIEKT- JIETKHX TAXKENTBIX
PONHBIX MallIHHAX
Ihsamerphi CTepkHelt, MMm:
npomoNbHLIX D Or3pol2 Or 14 po 32
nonepevyHnIX d Or3nmo 10 Ot 6 10 14
Ilaru crepxueit, Mm:
APONONBHEIX ¥ 100; 200
200;
300

HONEpPEYHEIX §:

NOCTOAHHBIN ar ThoGoit 100; 200;

oT 100 300; 600
o 300
ABa pasHEIX liara
IS CeTHKH-NIEHTHI:
2) 63nbumit Tho6ott -
or 140 fo 300
6} MeHbLuwit JhoGott _
o1 60 10 220

JIna nerkux cerok HoHycKaeTcs YepeloBaHHe LIaros. Bo3mox-
HO WpHMeHEHHE WIATOB, NPeBLILANMX YKajaHHble, HO KpaT-
HbIx 100 mM. Mpu umprHe ceTku, RekpaTHoit 100 MM, ocTaToK
ClleyeT pa3MeniaTh ¢ ORHOM CTOPOHBI (CM. 3CKH3 K Tabimie,
THn II).

Tun Il Moxer HPEMEHATLCA 1O COIJIACOBAHHIO C 3aBOAOM-
uaroroButeneM. Cerka-ieHra' M3roToBnfercs NMpH OMaMeTpax
INPONOILHEIX cTepXHelt D < § MM

MHHHMaJIEHAA Pa3HOCTD MEXDY BelMIHHON GONBIICTO H MeHb
LIero 1arop B ofiHol#t cerke 80 mMm; MelubHMH mar (MeHee
100 mM) Hasmauaercs B KavecTBe RoGOpHOTO, a TakXe B
MECTaxX Pa3pe3KH CeTKH-TICHTH

! H3roTosnsieTca B BUAE HenpephIBHOTO MONOTHA C NOCHeAyoMLWeH paspe3kolt.
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IIpoooaxcenue raba. 39

TlapameTpsl LMpPOKHX
CBApHEIX CETOK, H3TOTOB-
NAEMbLIX Ha MHOTO3TIEKT-

POAHLIX MalIMHAX

JlanHBIe 1A CeTOK

JIETKHX

TSOHKEeNBIX

HononHuTenbHBe YKa3aHUA

MuHHManbHas [OyjMHa KOH-
OB CTepxHe#t (paccTosHHe
OT TOpLUa CTEePXHA IO OCH
KpafiHero  nepecexaeMoro
CTePXHS) , MM

nonepeyHbIx k

20

25, Ho He menee D

st ceTOK, H3TOTOBJIAEMbIX C MPOHONTBHON pa3pe3KoH JIeHTHI,
k> 50 mm

APONONEHBIX ¢ 25 25 JInsa ceTku-eHTH ¢ oT 30 Ko 150 MM
MakcuManbHas UMHa CeT- 12 9, Ho He Gonee Bce npomonbHbIe CTEPXHM CreflyeT NPHHMMAaTh OQMHAKOBOH
xil,m IUTMHBI HECTBIKO- | IUTMHBI B mpefienax omHo# ceTkH. Ilo cornacoBaHHio ¢ 3aBOAOM-
BaHHEIX CTepXXHeH | M3roTOBHMTeneM MOMYCKAeTCA yBenuuMBaTe L o 12 M
IllupuHa ceTkH, MM:
A Ot 800 no 3800 | Ot 1050 mo 3050 | Bce mnomepeuribie CTepXHH CiAeAyeT NPHHMMATL OOMHAKOBOH
B (8 ocax xpaltumx |OT1160 1m0 3750 Ot 1000 10 3000 | mymmma B npemenax omHOH ceTKH
IIPOHONBHBIX CTepIKHed )
HanGonmiiee wicino mnpo- 36 16 Uuycno cTepkHelt peKoMeHIyeTcs NPHHKMATE YeTHBIM
TOITBHLIX CTepXKHeH
Tun 1 Tun Il
a-J<f b
S : S d
S S
S 2{ b2 J s AN J9AY
i H
5 ) B %
§‘F < N N
; = RIS
. L | L
Tun Il
Q- N=is
p
N
2{ pOIx
N
— 3
§J_ b4
‘_Lc s ] s lde
L
1
TaGnuna 40
IMapameTpel y3KAX CBapHKIX JauHLle IS CeToK
CETOK, M3rOTOBJIAEMBIX
Ha MHOr03/1eKTPOIHBIX JNETKHX TAXEILIX THIA JonoHUTeNbHBIE YKA3aHHA
MalllHaxX
1 1I
Jmamerpsl crepxueft, MM:
npononsHbix D Or3 Ot 10 Or12 B ogHoit ceTke mONYCKAalOTCH NMPOIONLHbBIE CTEpX-
no 8 oo 25 no 40 HH pa3HBIX AMaMeTpoB. PexomeHnyeTcs He Gonee
FABYX, OT/IHYAIOLMXCS He Gonee yeM B 2 pa3a
nonepevHbix d Or3 Or 4 Or 6 B cerxe MOO/DKHBI NPHMEHATECA MoOHepedHbIe
oo 8 go 12 nold CTEpXHH OOHOTO AHAMETPa
Ilaru crepxuelt, Mm:
NPOAONBHBIX ¥ Or 50 Or 75 Ot 100 Ins Taxenbix ceroxk THNa | NONycKaeTCA ONMH
no 390 mo 725 no 1400 LIar y Kpast CeTKH He MeHee 50 MM
HOYIEPEYHbIX § Or 100 Or 100 Ilo 600 Uit 1 sDKenbIX ceTox Tama II:
no 500 po 400 (xpatHo 50) npud < 8mMm s > 100;
» d=10 ,, 5 >150;
» d 212 ,, 5 >200;
s-5'">50
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IHpodoaxenue rabn. 40

IMapamerps! y3KuX CBapHBIX JaHHbIe 1A ceTOK
CeTOK, H3TOTOBJIACMBIX
Ha MHOTO3JIEKTPOIHEIX JIeTKHX TSDKEIIBIX THMA JlononHuTenbHbe YKA3aHAA
MallMHax
I I
HayGonslilee YHCAO pa3iwy- 3 2 2 -
HbIX IIaroB MexMy nole-
PCUHBIMHE CTEPXHAMH
MunuManbHas [UIMHa KOH-
OB CTepXHcH (paccTofiHue
OT TOpUA CTepXHA OO OCH
KpaliHero  IepeceKaeMoro
CTepXHA) , MM:
NonepeyHbIX &k 15 20 25, HO -
He MeHee
D
MPOAOJIBHLIX € 25 25 25 I NerKHX CeTOK-IEHT PaccTosHHE oT Topla
NPOJIONBHOTO O OCH TIOMEPEyHOro CTEPXKHA pe-
KOMeHJIyeTCsl TIPHHHMATh PABHBEIM IOJIOBHHE 1Ua-
ra noNepeuHbIX CTePXKHEH
MakcumainsHast [JTHHA cCeT- 7,2 12 18 -
xu L, M
Ilupusa ceTku, MM:
A Or 80 Or 90 Or 140 -
mo 420 no 775 no 1450
B (B ocax mexny Kpait- Or 50 Or 50 Or 100 -
HUMH NPOBOIILHEIMU oo 390 no 725 mo 1400
CTEPXHAMH)
Yyciio NPOROMBHBIX CTEPXK- Or2 Or2 Or2 -
Helt no 4 no 6 o 8

Mpumeuanue. [lapamerphl, yxasaHHble ONIA THKEMLIX CeTOK THNA I, MOryT GHITH MPUMHATHEI TaxKe HJA CETOK M3 crepxHel
IMaMeTpoM 0T 3 0o 8 MM BKITIOY.

Tun I Tunl
d_,_X <
— d/
V|~ I
[V <
ell sl sl s] s | s s | 3] 8] s'|le < |
4] A" a
L
el slolol o | o | s |als]s] ~
d 1 i A 7 i LA 1
L

5.24. ToBapHble CBapHble CETKH, a TaKXe CETKH M
KapKackl, H3roTOBJIEHHble Ha MHOTOIEKTPOOHBIX M
OHHOTOYEYHBIX MAIlIHHAX, MOTYT GbiTh HCHOMb3OBAHbI
KaK 3aKOHYEHHbIE apMaTypHble M3MOENIMA WIH KaK IO
nydabpuxar, nopsepraemsiit fopaGorke (paspeska
CeTKH, BbIpE3Ka OTBEPCTHH, Crubanue ceTKH JUiA mosny-
YEHHA NPOCTPAHCTREHHOTO KapKaca M B BH/E HCKIIIO-
UEHHSA — NpUBapUBaHNE JONOTHUTENIBHBIX CTepPIXKHEH) .

IlpuBapuBaHve HONMOIHUTENBHBIX CTEPXHEH MOXET
NPOM3BOOUTBCA KOHTaKTHOH CBapkoh (uept. 94, q, 6)
€ YYETOM yKazauuii 1abn. 41, a TakdKe 3MeKTPOAYroBoH
CBapKO# NMPONOIBHBIMH IIBaMH (4epT. 94,8) ¢ yueToM
TpeGoBanmii n. 5.18.

Crubanne ceTxH NpOU3BOOMICA B COOTBETCTBHM C
yKa3aHuami 1. 5.27.

5.25. Ilpn apmupoBaHHH CTEHOK 6anok nepemeHHoi
BBICOTHI PEKOMEHAYETCA:

Hormycxaercs MpyHKMATh OTNHYAIONIHECA OT yKa3aH-
HpIX B 12611, 39 v 40 waru cTepikHeli Npu paspaboTke
yeprexeH Kene306eTOHHbIX U3JENHA 1 KOHKPETHOro
9aBO/Ia-M3TOTOBHTEIA NPUMEHHTENBHO K IapaMeTpam
YCTaHOBJIEHHOTO OGOPYIOBAHUA K IPH YCJIOBHM YHUH-
Kalpy 3THX IIaroB Ha 3aBOJie.

CaapHbie CETKH, H3rOTOBJIAeMbIe HA MHOTO3/1eKTpOI-
HbIX MallMHaX, JOJDKHBI MMETb NMPAMOYIONbHBIA KOH-
Typ ¢ BPAMOYTOJIbHBIMH siyeiikaMu. Ha xoHnax crepx-
HeH He [IOJXHO ObITh OTrHGOB, KPIOKOB WIIM METeNb.
HxX ycTpOHCTBO HOMyCKaeTcs JHIIb MO COTJIaCOBAHHIO
€ 3aBOHOM-U3rOTOBHTENEM.

5.23. CBapHbIe CeTKH, KOHCTPYKTHBHBIE IapaMeTphl
KOTOphIX He HO3BONAIT HM3TOTOBIATh MX Ha MHOTO-
MEKTPOAHBIX MalMHAaX, cHefyeT TNPOEKTHPOBATH,
OpHeHTHPYACh Ha TEXHOJIOTHYECKHe BO3MOXHOCTH
ONHOTOYEUHBIX CBApOUHBIX MalmH (Ta6m. 41).
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Ta6nuua 41

Hapame‘rpu APMaTYPHBIX CETOK, H3rOTOBJIAEMbIX Ha OJHOTOYEYHBIX CBapOYHBIX

MalllHHaxX

3HayeHHA nMapaMeTpoB

MaKCHManbHBH quaMeTp MEHBINETO 3 CBapHBAEMBIX CTEpXKHeH, MM

Ilpn crepxHAX 0OGOKMX HampaBlieHH#i KaccoB
Bp-I, A-lI, A-HII, Ar-HIC-25; npu crepxHAX
x0T OBl OOHOro HampamneHust Knaccos B-l,
A-11-40. Cm. Taxxke Tabn. 38 (moa. 1 u 2)

MakcuManbHas WHPHHA CBapUBaEMBIX CETOK, MM:
peKomeHayeman
HolycKaeMast

500
1000 + vy (cM. 3cKku3 K TabGnuue)

MHHHUMAJIBHEIE DAacCTOSHHA, MM ,MEXAY OCAMH CTepXHefl ONXHONO HAMpaBNiCHHS

npH JHAMETpax CTepXHel, MM:
oo 10
or 12 no 18
» 20 ,, 25
28um 32
36u40

40
50
60
70
80

MunuManbHasd [IMHA KOHUOB CTepXKHe#f & Mo OCM KpaliHero HEepeceKaeMoro

20, HO He MeHee OHaMeTpa BHICTYNAIOLIETO

CTepXH, MM CTepXHS
MuHAMaNBHBIR YTON MEXAY NepeceKaOUMMNCH CBapUBacMbIMH CTCPXXHAMH, I'pajl 30
d__ x|
S L
b3
S -
+
5| §
|
=3
P R
4 & >
—t H— <

Yepr. 94. TpuBapuBaHse [JOMONHHTENBHOTO NpoAONBHOTO
CTEPHS K CBAPHOH ceTKe

@ — UCXOOHAdt CeTKa; 6 — NpuBapUBaHHE AONOJHHUTEBHOrO
CTepXXHsA BGNU3M OCHOBHOTO MONEPEMHOro CTepXKHSA ToYeuHOR
CBapKoHi; 6 — TO )€, K OCHOBHOMY CTep)XHIO BIUIOTHYIO 3JIeK-
TponyroBoit cBapkolf npomonmbHBIMH WBaMH; | — OCHOBHOH
cTepeHb; 2 — [OOMONHHMTENbHBIA CTepXeHb; 3 — 3MEKTPO-
gyroBast cBapka (mpH mymHe I < 6 M OMyCKaeTCA CTepkeHb 2
NIPUBAPHBATh TOJIHKO MO KOHNAM H3AeNHA)

a) mpu yknoHe He Gonee 1:10 mpuMeHATh KapKachl
C IpynnamMH CTepxHe# onHO# Mnuubl (Yept. 95, a);

6) npu ykioHe Gonee 1:10 NpHMeHATh pasyienbHbie
NpAMOYToJibHbIe KapKachl (4epT. 95, 6) WM npamo-
YrojibHbIE CETKH C MOCTEHYIoLIed pa3pe3kof Mo Hak-
NIOHHOH nuHMH (4epT. 95, 8) ¢ poGaBjieHHEM IpH
Heo0XOOMMOCTH OKAHMIIAIOILETO CTEPXKHA.

IIpy apMupoBaHMM HENpPAMOYTOJNbHBIX IUTHT PeKo-
MEHJIyeTCA TPHMEHATh CBAapHBIE CETKH, NOJydaeMble
H3 [pAMOYTOJIBHBIX B pe3ynbTare HX pa3pe3KH
(uept. 95, 2).

HpocTpancTBeHABIe apMaTyPHEIE KapKachl

5.26. ApMarypy Xene300eTOHHBIX 37IEMEHTOB (JIH-
HEHHBIX B OCOGEHHOCTH) CJleflyeT INpOeKTHPOBaTh
NpeuMyIUeCTBEHHO B BM/le MPOCTPaHCTBEHHBIX Kap-
KaCOB.

IpocTpaHCTBEHHBIE KapKachl MOTYT BbINOJHATHCA
HEJIMKOM Ha H3[e/e WIHM B BUIE MPOCTPAHCTBEHHBIX
GJI0KOB, MPHMEHAEMBIX B COYETAHMHM C MJIIOCKHUMM HITH
THYTBIMH CETKaMHU, OTHENbHBIMY CTEpPKHAMM H T. L.

IIpocTpaHCTBEHHBIE KapKachl CledyeT KOHCTPYHpO-
BaTb [OCTATOYHO JKECTKHMH [UIA BO3MOXHOCTH MX
CKJIalHpOBaHWs, TPAaHCMOPTHPOBAaHMA M COONMIOAEHUA
NPOEKTHOTO NoNoXKeHusA B popMe. XKeCTKoCTs HX HOMK-
Ha obecreynBaThCA YCTAHOBKOH B HEOOXOHMMBIX CITy-
YasjX CBA3CH B BUIE CTEPXKHEH, IVIAHOK M T. 1.
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- Yepr. 95. ApMupopatne wanenni nepeMeHHBIX Pa3MepoB

3aksiafHble [OCTaJIH M CTPONOBOYHbIE YCTPOHCTBA
(nemmn, TpyOKH K T. 11.) DOMYCKaeTCA KPEMUTh K OPOCT-
PAaHCTBEHHOMY KapKacy Hpd YCIoBHM oGecrmeyeHHs
TpeGyeMoli TOyHOCTH pacnonioxenus. Ecnu mpu stom
OTK/IOHEHHA OT MPOGKTHOTO MOMOXEHHA 3aKIIadHbIX
AeTajieil MOTYT CHH3HTb HECYLIYI0 CTIOCOGHOCTb CTHIKOB
XeJIe300€TOHHBIX H3OE/Ui, cleayeT NpelycMaTpHBaTh
KpeIJIeHHe 3THX JeTasiel K popme.

@ — cTeHoK bajiku CeTKOH C rpyniiaMy NonepeuHhIX CTep>kKHell OqHOM INMMHEL;

6 — To Xe, pasfe/bHBIMU NPAMOYIONBHLIMH CETKaMH; 6 — TO Xe, MPAMOYTONb-

» HOlt ceTkOH C pa3pe3xkoi ee N0 HaKJIOHHOA NMHMM H poGaBiieHHeM OKalMIIIO-

: LMX CTepXHefi; 2 — CPAapHBIMM CeTKaMM [JIA IUMT NepeMeHHol HMIMPHHEI, ©O-
JIy4aeMbIMH pa3pe3Kolf NPAMOYTONbHOR CeTKu

5.27.1Ipn o6pa3oBaHMH NPOCTPAHCTBEHHBIX KapKa-
COB C NPHMEHEHHEM THYTHIX IUIOCKHX CETOK PEKOMEH-
OyeTcs NPedyCMaTPHBATh THYTble CETKH C OYepTaHHEM
[O THNYy NpHBEACHHLIX Ha 4epT. 96, @ u nonyuacMbie Ha
cepriitiom ruboyHom oGopymoBaHmuu. [Ipu 3TOM HOMTXK-
Hb! cobmoparscs cnenylonme TpeGoBaHUA:

IUIHHA CETOK HOJXHa ObiTh He Gonmee 6 M (npu cor-
JIACOBAHMM € 33aBOJOM-U3TOTOBHTENEM OONMYCKaeTCs
no9m);

Wl /U
g L
Lo L)

T b
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U
e

A
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—
—

Yept. 96. [Ipumepbi 0uepTaAHHA THYTHIX CBapHBIX CETOK

@ ~ pexoMeHayeMble (CETKH H3TOTOBIAIOTCA HA cepuiiHoM o6opymoBaHHMH); & — monyckaemble (TpeSyolume creunansHoro o§opy-
JOBaHHA WM HpHcHocobneHus) ; 8 — IMPH NAKEeTUPOBaHUM FHYTHIX JIEMEHTOB MPOCTPAHCTBEHHBIX KAPKACOB [UIA XpaHeHMS # TpaH-
CIIOPTHPOBaHHA (PacHONoXeHHE NPAMBIX NPOHONBHBIX CTEpXKHeH NOKa3aHOo YCIIOBHO)
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[kHa orrubGaemoro yuactka (cM. uept. 97, e) —
He MeHee 60 MM K He menee 8d;

auaMeTp oTrHGaeMbIX crepiHel — He Gornee 12 MM
(mo cornacoBaHMIO C 3aBOOOM-H3TOTOBHTENlEM —
oo 32 mM).

Ilpy MaccOBOM H3rOTOBJIEHHH MO COTrJIACOBaHHIO C
3aBOIOM-H3rOTOBHTEIIEM [IOMYCKAIOTCA THYTHIE CETKH
U APYTHX OUCPTaHMi, HaNIpUMeEp NO THITy NPHBENEHHbIX
Ha yept. 96, 6, M3roTOBJICHHE KOTOpBIX TpeGyer cre-
HMATEHOTO 060pyIOBaHHA HIH PHCIIOCOGITEHHI .

IIpocTpaHCTBEHHBIE KapKachli, HOJIEeXalliHe TpaH-
CIIOPTHPOBAHHIO WIH XPaHEHHI0, PEKOMEHIYeTCA Mpo-
€KTHPOBATb M3 3JJIEMEHTOB, MOAJAOUMXCA IUIOTHOMY
naketdpoBaHuio (uept. 96,8).

Iuamerpnl CcTepxHEH THYTBIX CBapHbIX CETOK, pa-
OKYyCchl W yribl 3aruba, pacnoliokeHHe MPOHOIbHBIX
CTepXXHEH ciiellyeT Ha3HauyaTh ¢ YYETOM KJIaCCOB NpHMeE-
HAEMO# CTaJIM B COOTBETCTBHM C 4epT. 97.

§.28. OGbenuHeHne apMATYpHLIX H3[ACIHA B NpOCT-
PaHCTBEHHBbI KapKac pPeKOMEHIYeTCA NPeHyCMaTpH-
BaTb KOHTaKTHOH TOYEYHOH CBapKO# KpecTooGpasHbIX
nepeceyeHmit CTEPXKHed C MOMOIUBI0 CBapOYHBIX Kile-
1ei. MHHMMaIIBHbIE PACCTOAHUA B CBETY MEXIY CTepXK-
HAMH, NIPH KOTOPbIX oBGecneynBaeTcss GeCrpeNnATCTBEH-
HBI{ TPOXOH 3NEKTPOAOB CBAapOYHbIX KJICLUEH, mIA
KapKacoB Xe/1e306eTOHHBIX 3J/IEMEHTOB IMPHBedeHbI
Ha gepT. 98.

MakcHManbHble QOMyCKaeMble JHaMETpbl CBapHBae-
MBIX CTEpXHe#H onpefensioTcs o 1abn. 42.

5.29. llpocrpaHcTBeHHbIC KapKachl [UIA apMHpOBa-
HHA JIHHEAHBIX JJiIeMEHTOB (KOJIOHH, CBa#, Ganok ¥
T. 1I.) PEKOMEHJyeTCA H3rOTOBJIATh C NPHMEHeHHEM
KOHT4KTHOH TOYEYHOH CBapKH CJIENYIUMMH CIOCO-
Gamu:

TaG6nuuma 42

IlonyckaeMbie MaKCHMaJTBHBIE
IMaMeTPhl, MM, CTepXHelt KaccoB
AL, A-IL, A-III, ATIIIC, cBapuBae-

MBIX KJICIIAMH CO CTCPIKHAMH
MEHBIIETo IMaMeTPa KITacCcoB

Menpumft quameTp
CBapHBacMBIX
crepxHel, MM

Al AL, AL, ATIIC
6 22 18(22)
8 22(32) 16 (22)
10 20(36) 10(20)
12 18 (36) - (18)
14 14 (32) -
16 -(32) -
18 —(28) -
20 ~(20) -

NMpumeuaHnue. Bckobkax ykasaHh MaKCHMAUILHEIE
BHaMeTpbl, OONYCKAaeMbIe MO COIIACOBAHHIO C 3aBOMOM-H3TO-
TOBHTEHEM.

a) COCAMHEHHEM IUIOCKMX CETOK  OTHE/IbHbIMM
CTEpXHAMH, NPHBAPHBACMbIMH K NMPOHONBHBIM CTEPXK-
HAM CETOK ¢ NOMOIIBI0O CBApOMHBIX Khewed (uepr.
99, a) B COOTBETCTBMM C I1. 5.28;

6) COe[MHEHHEM THyTbIX CETOK CTepXHAMH (uepT.
99, 6) , npUBapHMBaeMbIMH, KaK YKa3aHO BbILLIE;

B) HaBUBKOH CIIMpAIbHON NONEPEYHOH apMaryphl
Ha IpoHoJibHYl0 apmatypy (uepr. 99, 8) co cBapKoO#
B IIpoHecce HABHBKH BCeX MEPECEYEHHH C MOMOLUbIO
CBapOuHbIX Kiieuled. Takue KapKachl PEKOMEHAYIOTCH
IUIA apMHpOBaHHA Tpy0, cBail, 6ECKOHCOJIbHBIX KOJIOHH
H JpYTHX H3[E/IHA MaCCOBOTO H3rOTOBJIEHHA,

I) HaHW3BIBAaHMEM Ha NPOAOJNIBHBIE CTEPXKHH XOMY-
TOB, 3apaHee COTHYTBIX M CBapeHHBIX KOHTaKTHOH To-
YeYHOM CBAPKOH B MeCTaX NIEPECEeUEeHHA BETBEH,C MOCIIe-

oC$180° ¢ &
4
9

X

\ o<6mm, A-I. Bp-I, B-I
D=8d

A P
\ A
ors120° / |

[——

d,%6mm, AL, Bp-I,B-1

Yepr. 97. lMapameTphi FHYyTHIX CBaPHBIX CETOK

a, 6 ~ mecTo 3arnba CeTKH ynalneHO OT MPOJONLHEIX CTepXHeH (mapameTphi 3arnGa NPHHMMAIOTCA N0 TaGn. 37); ¢ — MecTo 3aruba

CeTKH COBNAaaeT C NPOHONBLHLIM CTCPAHEM, PAacliONOXKEHHBIM C BHyTpeHHelf CTOpoHBI ceTkH (mumamerp D mpummmaerca no tabn. 37 ¢

yBenuuerHneM Ha 2d); 2 — MeCTO 3arnGa CETKH COBHANAET C NPOHOTLHLIM CTEPAKHEM, PAaCNONIOKEHHBIM CHADYXH; O — MeCTo 3arnGa

CeTKH COBHafiaeT C NPOMONLHLIM CTepkHeM GoJbluero aMamMerpa, paclioNOXeHHbIM BHYTPH CeTKH; e — KOHHEBble YYaCTKH THYTOro

CTepxHA cerkn; d — puamerp cruGaemoro crepxHi; dy — QuameTp MPOMONBLHOrO CTepXkHA; D — mMaMeTp YCIOBHOro Kpyra 3aru6a
CTerxHA
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Yepr. 98. NpuMepsl MPOCTPAHCTBEHHBIX KAPKACOB KENE30GETOHHBIX 3N€MEHTOB, H3TOTOBIAEMBIX C MPHMEHEHHEM CBAPKH CBapoY-
HBIMM KACnaMu

@ — CTep)KHell BHELIHHUX YTNIOB KapKacoB JIMHEeHHLIX KOHCTPYKIMH; 6 — NPOMEXYTOYHBbIX cTep)kHe#f KapKacoB JIMHEHHBIX KOHCTPYK-
muit; 8 — crepkHell y3koft CeTKH CO CTepXHAMH OBYX IIHPOKHX CETOK A IUIOCKOCTHRIX KOHCTpYKumit; | — CBapoyHble KIlelH;
2 — nmMpoKas cerka; 3 — y3Kas CeTKa-

Mpud, +d, <25Mm a=60MM, b =100 Mm; mpu 28 MM < d, +d, <40mMm a=T5MMm, b =120 MM

Oylouled CBapKOH KIIEIIaMH BCeX NepeceueHun (4epT.
99, 2). Mecra nepeceyeHHsA BeTBEH XOMYTOB pa3mella-
I0TCA [0 UIMHE Kapkaca Bpa3bexxky. Takue Kapkacbl
MOTYT NPUMEHATHCA, B YaCTHOCTH, [JIA apMHPOBaHUA
KOJOHH C MpOMEXYTOUHbIMH KoHconamu. [Ipu ot-
CYTCTBHM CBapOYHBIX KJIEILEH MOXKET MPOH3BOOMTBCSA
BA3KA COCAMHEHHH NMPOHOJIbHBIX CTEPXHEH M XOMYTOB
(B 3ToM cnyuae pekomeHOyeTcsa ofecleuMBaTh IpOCT-
PaHCTBEHHYI0 JKeCTKOCTb KapKacOB IpHUBAapKO¥H JOINOJ-
HMTENILHBIX CTepXHeH, IIIaHOK M T. I1.) ;

I) crubaHMeM IUTOCKOH CETKM A0 NONYYEeHHSA 3aM-
KHYTOro KOHTypa ¥ NOCnenyioumel CBapKO# Kieiamu
MOMEPEYHBIX CTEPXKHER C MPOAONBHBIM CTEPXKHEM IIPO-
THBOIOJIOXXHOTO Kpas HCXOIHOK ceTKH (uepT. 99, 0).
3T10T cnoco6 peKOMEHAYeTICA IIPH HATHUMHM ChelHasib-
HOro o6opyIoBaHMsA UK MPHCIOCOGIICHHUH;

€) CBapKOM KIIEAMH YeTBIPEX IUIOCKHX CBapHBIX
cetok (uepT. 99, €). 10T cnocob6 mMoxer GBITH MpH-
MeHeH, B YaCTHOCTH, NpPM H3rOTOBJCHHM KapKacoB
KOJIOHH, KO3 paccTOsiHHMe MEX/Y YIJIOBBIMH M Cpef-
HUMH CTEpXHAMM MeHee 75 MM, a WMCIIO MPOOONbHBIX
CTepXKHeil He MeHee BOCbMH;

X) COCAMHEHHEM [BYX CETOK MOHTaXHBIMH CTepX-
HAMH, NEPNEHAMKYJIAPHBPIMH IUIOCKOCTH H3rHGa H
NPHBAapMBaEMbIMU K TMONEPEUHONH apMaType CeTOK
(uept. 99, x). IT0T cMOCOC PomyckaeIcs B Gankax,
He paboTaIuuX Ha KpyueHHE, H B KOIIOHHax NpH 06-
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IIEM HachIllIeHKH TpOJOJIbHON apMaTypod He OGosee
3 %;

3) cOEOMHEHHEM HECKONBKHMX THYTBIX M IUIOCKHMX
CeTOK  CTep)KHAMHM, IpHBapHBaeMBIMH  KJICILAMHK
(uept. 99, u);

H) U3 ABYX OMarOHaIbHO pPAacrONIOMKEHHBIX INIOCKHX
CeTOK, BBINOJIHAEMbIX C NOMOLIBIO CBAPKHM OTHOTOYEY-
HBIMH MallMHaMH NPOTOIBbHBIX CTepxkHeHR cpa3sy obemx
CeTOK CO  CBOMMH  IIONIEPEYHBIMH  CTEPXKHAMHU
(uepr. 99, x), npu 3TOM HmOKHa ObITh OGecnedyeHa
MOHT@XHAA >KeCTKOCTh KapKaca NpHBAapKOH cCTepx-
Hel, IWIaHOK ¥ T. . Cnoco6 HOMmycKaeTcA MIA CTOEK,
CBail M T. M. NPH HACHILIEHUH NIPONOJNBHONR apMarypok
o 1%.

5.30. IIpocTpaHCTBEHHbIE KapKachl JIMHEHHBIX 371€-
MEHTOB MOryT GbITb H3rOTOBNICHbI 0€3 NpPHUMEHEHHMSA
KOHTAKTHOM TOYEYHOM CBApKH CIEAYIOIMMH CTIOCO-
6amu:

a) COemMHEHMEM CETOK C MOMOILBI0 CKOG U AyroBo#
cBapkoi HX ¢ xomyramu (uepr. 100, 4) . B xonouHax,
B 6ankax, paboTalomux Ha KpydeHHe, a TAKXXe B CKaTon
30He 6aJOK C yUMTHIBAEMOH B pacyeTe CKaToi apma-
Typoil [UIHHAa OOHOCTOPOHHHX CBapHBIX LIBOB / HOJKHA
6biTs He MeHee 6d (rme d — DMaMeTp XOMYTa) , 2 MOH-
TaXHbIX COeMUHeHuH — 3d;

G) coeguMHEHMEM NNOCKUX CETOK C NOMOMBIO WK~
JIeK ¢ BA3KOHM Bcex mepeceueHud (vept. 100, 6), npu
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Yepr. 99. lpumeps! KORCTPY KMl NPOCTPAHCTBEHHBIX KAPKACOB JHHEANBIX 31eMEHTOB, HITOTOBAAEMBIX C NPHMEHECHHEM KOHTAKTHOH
TOYeIHOMH CBApKK

Q@ — M3 [BYX CeTOK M COeMHMTEJIEHBIX CTepikHeldl, NPHBAapUBaeMBIX K MPOHOJIbHOM apMaType CeTOK; 6 — H3 THYTHIX CeTOK M COCIMHH-~
TeJIbHBIX CTepXKHell; 6 — ¢ HaBMBKoOlt cmMpanLHON MonepeyHoO# apMaTyphi Ha IPOONBHYIO apMATYpY; 2 — U3 paHee COrHYTBIX H CBapeH-
HBIX XOMYTOB, HaHW3aHHLIX HA MPORONBHbLIE CTEPXKHA; O — M3 CETKH, COrHYTOH N0 MONYUeHHA 3aMKHYTOTO KOHTYpa; e — U3 yeThipex
IVIOCKHX CETOK; I — M3 ABYX CETOK M MOHTAKHBIX CTepXKHel, NepNeHMNKYAPHLIX IIIOCKOCTH H3rn(a i NPHBApHUBAEMBIX K NoNepeyHol
apmatype cerok (B Gankax, He paGoTalOIMX Ha KpY4YeHHE, M B KOOHHAX NpH ofIem HachInieHMM XIpONOJIBHOK apmatypolt He Gonee
3%); u — NMPOCTPaHCTBEHHBIX KapKaC H3 HeCKOJIbKMX THYTHIX H IUIOCKHX CETOK M COCOMHMTENBHBEIX CTep)KHell, mpuBapHBaeMLIX C
NOMOIIBIO CBAPOYHBIX Kielnel; X — MPOCTpPAaHCTBeHHBIE KapKachl MPH HACHILICHWH MPOXOJLHOA apMatypoii o 1 % B BRAe By X AMaro-
HAaNBHO PACNONIOXEHHBIX TUTOCKMX ceTOK; ! — INNocKas ceTKa; 2 — COSAMHHTENBHbI CTepKeHb; 3 — FHyTas ceTKa;
4 — ToueuHas CBapKa
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Yepr. 100. IMpumepbl MPOCTPAHCTBEHHBIX KAPKACOB IHHEAHBIX 31€MEHTOB, W3rOTOBNAeMbIX Ge3 NpHMeHeHHA KOHTAKTHO# TOueHOH
CBapKH

@ — M3 ABYX IUIOCKHX CETOK M CKOO, NPHBapHBaEMbIX K MONEpPeYHOl apMaType CeTOK; 6 — M3 ABYX IUTOCKHX CETOK, COCANHMIOUMXCH

¢ NOMOLUBIO LIMHIIEK,C BA3KONA BCeX MepeceYeHHH; 8 — M3 YeTbIpeX MUTOCKHX CeTOK; @ — U3 MpOTONIBHLIX CTEPXHEH M THYTHIX XOMYTOB

¢ BA3KOHU nepeceyeHMH; O ~ Kapkac, oOpasyemeilt W3 OQHON MM HECKONBLKMX THYTHIX MM IUIOCKHX CETOK M COeJMHMTETbHBIX CTepx-

Helt ¢ MOMOINBID MMOOYHLIX KMoYed; | — MAOCKaA CeTKa; 2 — Cko0a WM WImMibKa; 3 — NonepeyHbie CTEPXKHH IUIOCKHX CETOK; 4 —
NpodosiLHbe CTEPXHH IJIOCKAX CeTOK; 5 — OyroBasf cBapka; 6 — rMBOUHBIA KII0Y; 7 — PHYTas ceTka

Yepr. 101. MpuMeps1 KOHCTPYKIMH NPOCTPAHCTBEHHBIX KAPKa-
COB ANS APMHPOBAHNA IIOCKHUX 3EMeHTOB

@ — H3 NAOCKHX CeTOK THMNA ,,JIeCEHKA” M COCOHHHMTENBHBIX
cTepxHelt; 6 — K3 IUIOCKHX CeTOK THIA ,,JIeCeHKAa’ OgHOro Ha-
MpaB/IeHHA M TaKHX K€ CETOK JApPYroro HampaBlIeHHs H McHb-
Lite# BBICOTBI; 8 — K3 V-06pa3sHbiX CETOK OIHOTO HallpaBJieHUs
W TaKMX XKE CETOK APYTOro HaNpaBIICHUA K MeHBLICH BBICOTBL
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3TOM JI0JXHA ObITh oBecrneueHa MOHTaXHasA XKeCTKOCTh
Kapkaca IPHB3pKOH CTEPXKHEH, IVIAHOK H T. IL.;

B) coefMHeHHMEM IUIOCKHMX CETOK Mexay coBoi ¢
NOMOLIBI0 JyrOBO# CBapKHM HPOHONbHBIX CTepXKHeH
(uept. 100, 6) BO3NE BCEX MECT NMPHBAPKH XOMYTOB-
JTUmsna meoB / gomkHa GbiTh He MeHee Sd (roe d —
auametp xoMyToB). Takue cCOeMHEHHA AOMYyCKaOTCA
NMpH HACHILIIEHUM CEYEHMs CXaTOH apmatypon He Gonee
3 %;

r) H3 NMpOJOJIBHBIX CTEPXKHEH M THYTbIX XOMYTOB C
BA3KOH nepecevennis  (uepr. 100, 2) u npucoemn-
HEHHEM 3JIEMEHTOB XECTKOCTH (BA3aHbIC KapKacChi) ;

I) M3 OHOI WIH HECKONBKHX THYTbIX HJIM IJIOCKHX
CETOK H COENMHMTENbHBIX CICPXHCH AMaMeTpaMH He
fonee 6 MM orubGanmeM HNpPONONBHBIX CTepXKHEH
CeTOK KOHIaMM COEHMHMTENbHBIX CrepXHed ¢ o6pa3o-
BaHHEM 3aMKHYTO# NeTM C MNOMOUIBI0 THMGOYHBIX

kmoveit  (uepr. 100, 9). Cnoco6 pexomenpyerca
TpH HAIMYMM CHEIMANBHBIX KOHZYKTOPOB, obecnewn-
BAOLMX HafexHylo (uKcaumio xapkacos. [Ipu Haym-
YHH CXKATHIX MPOJIOJIBHBIX CTEpXHeEH TpeGOBaHHA K pac-
CTOSIHHAM MEXIY COCTHHHTEIIbHBIMH CTEPKHAMH TaKHe
K€, KaK K pacCTOSHHAM MEXIy CBapHbIMH XOMYTaMH
(cM. . 5.59).

H3-3a GonmblioH TPyHOEMKOCTH KapKacel, NpuBe-
NeHHbIE B HACTOAIIEM IIYHKTE, MOTYT NPUMEHATHCA
JMIIb B BHMAE MCIUIIOYEHHS WIM NpPH OTCYTCTBHH CBa-
POUHBIX KIIeLleH.

5.31. IpocTpakcTBeHHbIe KapKachl AJIA apMHpOBa-
HASR IUIOCKHX 3JIEMEHTOB (IUIHT, CTGHOBBIX INaHeNeH M
T. 1) PEKOMEHOYeTCs M3rOTOBNATh CAeLYIOIMMH
cnocobamu:

a) CoeNMHEHHEM IUIOCKHX CETOK THNA ,JieCeHKa”
CTepXXHAMH, INpPHUBapHBacMbIMH  KuellaMM  (uepT.
101,4);

6) coemMHeHHEM CETOK THNA ,JIeceHKa” OHOro
HanpaBJieHHs TAKHMH e IUIOCKHMH CeTKaMHu [IpYroro
HanpaBJIcHMS H MeHbllleir BpICOTHI (uept. 101, 6).
CoepnHeHMA nepeceyeHMil OCYIUECTBIAITCA KIIEIAMH;
NpH HX OTCYTCTBHM JOMYCKAeTCA BA3KA.

Iina oGecneyeHus ycToOMUMBOCTH IpH cOopke B
0o60oMX yKa3aHHBIX CIYYadX IUIOCKHE CETKH THMa ,Jie-
ceHKa’’ MOTyT ObITb 3aM€HEeHbI THYThIMH V-06pa3HbIMH
cerkamu (uepr. 101,6).

IIpocTpaHCTBEHHBIH KapKac PEeOPHCTBIX IUTHT HIIH
NaHeed H3rOTOBJIACTCA M3 THYTBIX KOPBITOOGpAa3HBIX
CeTOK C NMPHMBAapKOH WM NpPHBA3KOH K HUM IUIOCKMX
CeTOK THMA ,JleceHKa’.

PACHIOJIOXEHHE APMATYPHI,
AHKEPOBKA, CTbIKH

3awmTHEIH 10K GeToHa

5.32(5.4). 3aumTHblii  cnoit GeToHa oA paboyei
apMaTypbl OJkeH 0GecrneynBaTh COBMECTHYIO paboTy
apmatypsl ¢ GETOHOM Ha BCEX CTaOMAX pabGoThl KOHCT-
PYKHUHMH, a TaK)Xe€ 3alMTy apMaTypbl OT BHEILHHX aT-
MOC(EPHBIX, TEMIICPATYPHBIX H MOAOGHBIX BO3MEHCT-
BHH.

5.33(5.5, 5.6). TonumHa 3aWMTHOTO CJIOA JOIDKHA
COCTaBNATL, KAK NPaBWIO, HE MeHEe INaMeTpa CTEPKHA
H He MeHee 3HAYCHMHA, YKa3aHHbIX B Ta6it. 43.

Tabnuua 43
Tonumua
Bun xoHcTpyxumit | Ha3HadeHue Bricota |3aumTHOrO
apMaTyphl (Tonmmyna) | cnoa, mm,
CedeHHS, MM,| He MeHee
1. [natel, crenkn, | IlpononsHas Jo 100 10
nonku pebpuc- | pabouan BKIIIOY.
ThIX ITHT Cs. 100 15
2. banku, pebpa | To xe MeHee 250 15
IUTHT 250 u Gonee 20
3. Kononnsi, croit- » Jho6ax 20
KA
4. OyHnaMeHTHEIE » » 30
Ganxu H cGopHbIe
byHnaMeHThI
5. MoHONHTHBIE
dyHnamenTs
npy Hamawu | Huusas » 35
GetoHHoOM mox- | pabouas
TOTOBKH
npH  orcyrer- | To xe » 70
BuH GeroHHOHU
MOATOTOBKH
6.JIw6an  xoucr- | Monepeunasn, | Menee 250 10

PYKUMA pacnpegenu- | 250 u Gonee 15
TeJbHag, KOH-

CTPYKTHBHasA

Npume uanue Jng KOHCTpyKimil, YKa3aHHLIX B
no3. 1-3 U COonmpMKacaloUWXCs C TPYHTOM, 3HaUYeHHA TOJLMHBL
3aLUMTHOTO CJIONA YBEIMYMBAWTCA Ha S MM.

Insa c6opHBIX JIEMEHTOB H3 TKENOro 6eroHa Kiac-
ca B20 u BbIUE TONIWMHY 3aLIHTHOrO CJIOA JJisA MpO-
RONbHOM apMaTyphl [AOMYCKaeTCH NMPUHMMATh Ha 5 MM
MEHBLIE [HAMETPa CTEPXHA, HO He MeEHee BEJIHYHMH,
yKa3aHHbIX B Tabi. 43.

Hnsa >xene3o6eTOHHbIX WMT M3 TAXenoro GeroHa
kyacca B20 ¥ Bblllle, H3TOTOBASIEMBIX Ha 3aBOJAX B
METAUITMYECKHX ¢GOopMax M 3aILMIMAEMBIX CBEPXY B
COOPYXEHHH GeTOHHOH NONrOTOBKOH WM CTHXKOH,
TOJIUMHY 33lMTHOTO CJIOA JUIL BepXHEH apMaTypbl
HOIyCKaeTCs IPUMHUMATh PaBHOH 5 MM.

B 0OHOCIORHBIX KOHCTPYKIMAX H3 JIETKOTO M ITOPH-
30BaHHOro GeToHOB Kkitacca B7,5 M HHxe TONIMHA 33-
LM THOTO CNIOSA JO/DKHA COCTAaBJIATh, MM:

08 NMpOOONbHOH paboueit apMaTypsl — He MeHee
20;

IJIA. HapYXHBIX CTCHOBBIX NaHened (Ges daxryp-
HOro CJ10A) — He MeHee 25;

IjIA NONEPEYHOH, KOHCTPYKTHBHOH M pacHpejienu-
TenbHOM apMaTypbl — He MeHee 15.

5.34(5.10). B monmbix 3neMeHTax KOJIBLEBOIo HIIH
KOpoGYaTOro CeYeHMsi PacCTOSHHE OT CTepXKHEH npo-
[OOJIbHOH apMaTypbl A0 BHYTpPCHHEH NMOBEpXHOCTH Oe-
TOH2 JIOJDKHO YHIOBJIETBOpATh TpeboBamMam m. 5.33.

5.35. B u3rnbaeMbix, pacTAHYTBIX H BHENEHTPEHHO
cxareix npu M;/N;> 0,3 h anementax, kpome ynna-
MEHTOB, TOJIUMHA 33LMTHOTO CJOA UIA pPAcTAHYTOH
paboueit apMaTyphbl, KaK MpaBHJIO, He JIOJDKHA IpPEBbI-
marp 50 MMm. B 3ammuTHOM ClIOE TOMIMHOK CBBILIE
50 MM crnefiyeT yCTaHaBIIMBaTh KOHCTPYKTHBHYIO apMa-
Typy B BHOe ceToK. IIpH 3TOM IUTOMIaZib CeueHHst po-
[MONBHOW ApMATYPHI CETOK HOJDKHA OBITH He Meuee
0,05 4, mar nonepeyHoii apMaTypbl KOIKEH HE NpPeBbI-
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10aTh BBICOTbI CEYCHHA 3NEMEHTa M COOTBETCTBCBAThH
yKa3aHyaMm 1. 5.54.

5.36. lina xoHCTpyKuHi, pabOTalomMX B arpeccHs-
HBIX Cpenax, TOJIIMHA 3aIUMTHOTO ClI0s GeTOHa J0/DKHA
Ha3HavYaThCsA C yuetom TpeGomanmmit CHuIT 2.03.11-85.

TIpu HasHaYeHMH TONIUMHBI 3aIATHOTO cloA GeToHa
HeoOxopuMo TAKKe YyUMTEIBATH TpeGoBaHUA
CHuII 2.01.02-85.

5.37(5.9). Ina BO3MOXHOCTH CBOGOOHOM yKIaIKH
B ¢opMy UEIBHBIX apMATYPHBIX CTepiKHEH, CETOK HIM
KapKacoB, MAYUMX MO BCEll [IMHE WK WMpUHE H3[e-
JIAs, KOHIIBI 3THX CTep)KHEH JOJIKHBI OTCTOATE OT [PaHH
3JIeMEHTa NpH COOTBETCTBYWILEM pa3Mepe H3OCIIHA:
10 9 M — Ha 10 MM, no 12 M — Ha 15 MM, cBhIlIe
12 M — Ha 20 mm.

MuHHManeHbIe PacCTOSHUA
MEXIY CTEPKHAMH apMaTyphl

5.38(5.11). PaccTonHua MeXOy CIEPXKHAMM apMa-
TYpbl NO BRICOTE U LUMpHHE CeueHMA IOxHbI obecne-
YMBaTh COBMECTHYI0 paboTy apmarypnl ¢ OeTOHOM M
HA3HAYaThCA C YyuYeTOM YOOGCTBa yKNagK{ M YIUIOTHe-
Hus OETOHHOM CMECH.

Ilpu Ha3sHayeHHH pPACCTOSHHMH MEXAY CTCPXKHAMH B
CBapHbIX CETKaX, & TAKXKe B IUIOCKUX M MPOCTPaHCT-
BEHHBIX KapKacax CJIe[lyeT, KpoMe TOrO, YYUThIBaTh
TEXHONOrUYeCKHe TPeOOBAHMA MO KOHCTPYWUPOBIHMIO
CBAapHbIX AapMAaTypHBIX H3[eNHi, H3JOXKEHHbIE B
m. 5.22,5.23 1 5.28.

5.39(5.12) . PaccrosiHua B cBeTy MeXILy OTHENb-
HbIMH CTEP)KHAMH NPORONLHON apMatypbl M MEXMIY
HPOJOBHBIMH CTEPXHAMH COCEHHX IUIOCKHX CBapHbIX
KapKacoB [HOJKHb! NMPHHMMATBCA He MeHee HauGOoNb-
LIero AMamMeTpa CTepokHed, a TakxKe:

a)
224

a) ecM CTepxHH npH OeTOHHPOBaHMM 3aHHMAIOT
FOPH3OHTAILHOE M/IM HAKJIOHHOE [0JIOKEHHe: Juin
HIDKHEH apmarypsl — He MeHee 25 MM; /1A BEpX-
Hed — He MeHee 30 MM; MpU PaCHONIOKCHHH HHXHEH
apMaTtyph! Goliee YeM B [1Ba psAfa IO BBICOTE PacCIOsA-
HHE MEXOY CTEPKHAMH B TFOPM3OHTaNbHOM HampaB-
nesuu (KpOMe CTEpKHEl [IBYX HMXKHHMX PAHOB) NOMXK-
HO 6bITh He MeHee 50 MM;

6) ecnM  cTepXHH nNpu GETOHMPOBAHMH 33HHMAIOT
BepTHKaNbHOE NONOXeHHe — He MeHee 50 MM; IipH
CHCTEMATHYeCKOM KOHTpone (paKuMOHMPOBaHHA 3a-
HoNHUTENNEH OeTOHa 3TO pacCTOAHHE MOXeT ObITh
yMeHbIleHO Jo 35 MM, HO NIIpH 3TOM [OJDKHO ObITh He
MeHee 1,5-xpaTHoro nauGorbuiero pasmepa KpynHoro
3aMONHHUTEN .

B oneMenTax wiM y3nax ¢ GO/ABLMM HachlleHUEM
apMaTypod HWITH 3aKJIaJHbBIMH [ETATAMH, K3TOTOBMAe-
MbIX Oe3 mpHMeHeHMA BHOpOIUIOIANOK WIM BHGpa-
TOPOB, YKPCIUIEHHbIX Ha onanyGke, JOMkHO Obith 06e-
CIIEYeHO B OTHENBHBIX MECTaX PACCTOAHHE B CBETY He
MeHee 60 MM UL TIPOXOXKIECHHA MEXAY apMaTypHbIMH
CTEpXHAMH HAaKOHEUHMKOB TJIyGMHHbIX BHUOGPaTOpOB,
YIUIOTHSIOIMX OeTOHHYI0 cMech. PaccTosiHua Mexay
TaKHMM MECTaMH JIOJDKHBI GbITh He 6oee 500 MM.

5.40(5.12) . Mlpn  CcTeCHeHHBIX YCIOBHAX [ONY-
CKaeTcA pacnojiaraTh CTEPXHH apMaTyphl MOMapHO Ge3
3a30pa MexAy HMMM JIHGO ¢ paccTOSHUEM MeXnmy
CTepXXHAMH Mapbl MeHee pPaccTOfHuA, TpeGyemoro
oA oraeNbHbIX crepxHeil. Takas napa crepxHei
NpH Ha3HAYeHMH pacCTOAHMH MeXy CrepXHAMHA
(o m. 5.39) u NpH oNpeneneHHH VIMHBI AHKEPOBKHM
(mo. mn. 5.42-5.46) pomkHa paccCMAaTPUBATbCA KAK
YQIOBHIi CTEpKeHb THAMETPOM dyeg = di +di -

-ci (rmed, ud, — mMaMeTphl cONMXKAEMBIX CTEPXKHEH,
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Yepr. 102. Mpumepbl pacnonoXeHHsi OHOTO H3 PAAOB CTepikHel HMKHel apmaTyphl (pacnofaraemoii B OIMH WM B3 pAja mo BbICO-
Te) Npy HITOTOBNECHHUM H3EIHA Ha BuGporiomanke mpu d =32 mmu d =16 MM

4 — paBHOMepHOE PAaCHOJIOKEHHEe CTepXHef; 6 — CHapeHHOe pacTONOXKeHHe CTEPXKHeH NP YMEHBILICHHbIX PACCTORHMAX MeXay CTep-
HKHAMH KaXo# napbl; 6 — TO Xe, IPH OTCYTCTBHH 3330pa MEX/AY CTEPXKHAMH KaXIOH mapn
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€1 — PAacCTOSAHME MeXAy TUMHM CTePXHAMH B CBETY,
npHHUMaemoe He Gojiee AMaMeTpa MEHBILEro CTePXKH;
yept. 102).

5.41(5.12) . PaccTosHUA B CBETY MeX[Y CTepXHAMH
nepHOOHYecKOoro Npoduns, ykasaHHeie B ml. 5.39 u
5.40, omnpenensANICA MO HOMHHAUILHOMY OMaMmeTpy Ge3
yuera BhicTynmoB H peGep. Hasmauas pacnonosexue
4pMATypbl B CEUEHWH CO CTECHEHHBIMHM YCIIOBHAMH C
YUSTOM NpHUMBIKAIONMX JOPYTHX apMaTypHBIX oJlle-
MEHTOB M 3aKJafHbIXx [eTarned, ClenyeT NpHHUMATh
BO BHHMaHMe IMaMeTpbl CTEPXKHEH C YYETOM BICTYIIOB
u pebep, a TAKKE [I0NYCKAeMble OTKIIOHEHHS OT HOMHM-
HalbHBIX Pa3MepoB CTepXKHeH apMaTypbl, CBapHbIX Ce-
TOK ¥ KapKacoB, 3aKJIaIHbIX AeTajei, GopMy M pacto-
JIOXKEHHE apMaTypbl M 3aKJIa/IHbIX [eTaneil B CeYeHHH.

AHKepOBKa apMatyphbl

§.42. Jina obecneueHnss BOCIPHATHA apMaTypoH
TpebyeMbIX YCUIIMA B paCCMaTpUBaeMOM CeUYeHHH apMa-
Typa BOJKHA UMETh JOCTATOYHYI0 aHKEpOBKY 3aBefe-
HHEM €€ 32 3TO CeuyeHHe Ha HeOGXORMMYIO JUIMHY WIIH
BBINIOJIHEHHEM CHELMATIBHBIX KOHCTPYKTHBHBIX MeEpO-
TIPHATHH.

5.43(5.13). CrepxHu nepromuueckoro mpodmis,
a TaKXe ITaJIKKHe CTepXXHH, NPUMeHAeMble B CBApHbIX
KapKacax ¥ CeTKax, BhINOJyHATCA Ge3 KpiokoB. Pacta-
HyTble TJIafIKHe CTEpXHH BA3AHbIX KapKacoB M CETOK
HOJDKHBI 3aKaHUMBAThCA KploKaMu (CM. uepT. 92) wiu
NETIAMH.

5.44(5.14) . IlpoponbHble CTepXKHM pacTAHYTOH H
CXaToif apMaryphl HOOJDKHBI OBITH 3aBefeHbI 33 HOp-
MasibHOE K NpPOZOJIBHOM OCH 3JIeMEHTa CeyeHHe. B KO-

TOpOM OHM YUMTHIBAIOTCK C MOJIHBIM PaCUETHBIM CONPO-
THBIIEHMEM, Ha [UTHHY He MeHee [,,, onpeenseMylo o

dopmyne

R
) =(°"an —RL+ A}‘an)di (316)
b

HO He MeHee I, =\, d, roe 3Hauenus w,, AX,, u
Agn» @ TAKXKe [I0NMYyCKaeMble MHHUMAIIbHBIE BETMUMHBI
l,n ompenenswrca mo r1abn. 44. Ipu 3toM rnapkue
apMaTypHbi€ CTEpXHM [O/DKHbI OKAHYMBATHCA KPIOKa-
MM, BBINOJIHAEMBIMH COrnacHo M. 5.11, wid umets
TPHBAPEHHYI0 MONepeyHylo apMatypy IO JJIMHE 3afiel-
k. K Bemuunne R, pomyckaercsa BBOIMTS Ko3dbdu-
UMEHTRI YCTIOBUH paGoThl 6eTOHa, KpoMe 7, 2

B 3neMeHTax M3 MeJIKO3epHHCTOro GeToHa rpynmbl
B (cm. m. 2.1) 3Hauenus l,,, onpenensaemsle no Gopmy-
ne (316), momxust GeiTh yBenuunkbl Ha 10d s pacta-
HYTOTO ¥ Ha 5d — [y cxartoro 6eToHa.

BenuuuHpl OTHOCHTENBHON [UTHHBI AHKEPOBKH A, =
=l n/d , Bo1KCTICHHBIE IO QopMyrne (316) Ons pasHbix
KJ1accoB OeTOHa W apMaTypbl, IpUBeNeHbl B Tabn. 45.

B cnyuae, xorpma aHKepyeMble CTepXXHH ITOCTABIIEHBI
C 3allacoM MO IUIOWAM CeyeHus IpoTUB Tpebyemoii
pacyeToM IO MPOYHOCTH C NONHBIM PACYETHBIM COIIpPO-
THBJICHHEM, JUTHHY aHKEPOBKH [,, , BBIYHCIEHHYIO IO
tdopmyne (316), momyckaeTcs yMeHbLIaTh, YMHOXas
Ha OTHOlLIIeHUe HeoGXxOomuMOH Mo pacyeTy M daxtHuec-
KO#H IUIOLIa/iell ceueHUusA apMaTyphl.

Ecnu mo pacyery BOONIb aHKEPYEMBIX CTepKHEH
06pa3yoTCa TpeLMHbI OT PacTHKeHHA OeroHa, crepxk-
HM [OJIKHbI GBITh 3a[eNaHbl B CKATYI0 30HY 6eToHa Ha
muny ! onpenensemywo no dopmyne (316). Ipu

an >

TaGnuna 44 (37)

MMapamerpht V14 onpelieNeHHs WTHHLI aHKepoBKH /g, 3PMaTyphl Ge3 aHkepoB
NepHOOMUYEeCKOTro nMpoduns TrrnagKoi
Ycnosus paGoThl apMaTypht
Aen Loy » MM Aan Ign » MM
Yan Adgp Wan By
He MeHee He MecHee
1. 3apenka apMatyphbi:
a) pacTaHyTo#t B pacTHHyToM GeToHe 0,70 11 20 250 1,20 11 20 250
6) cXaTo#t HIM pacTAHyToH B CKaToM
GeroHe 0,50 8 12 200 0,80 8 15 200
2. CTHIKM apMaTyphl BHaXJ1ecTKy B Ge-
TOHE:
a) pacTAHYTOM 090 11 20 250 1,55 11 20 250
6) cxaroMm 0,65 8 15 200 1,00 8 15 200
TaGnuya 45
Pacrnonoxenue | Knacc OTHOCHTENIBHAS [UIMHA AHKEPOB KM apMaTyphl A, = Ian/d npu GeToHEe KIIACCOB
apMarypsl B apma-
GeToHe Typel {B7,5 B10 | B12,5 | B1S B20 B25 B30 B35 B40 B45 B50 BSS B60
1. PacTsHyTOM, A-l 72 58 48 42 34 30 27 25 23 22 21 21 20
A-Il | §6 45 38 34 28 25 23 21 20 20 20 20 20
lypy>250mm | AL | 69 55 46 40 33 29 26 24 22 21 21 20 20
2. Cxarom, A-l 49 39 33 29 24 20 19 17 16 15 15 14 14
A-ll | 40 32 27 24 20 18 16 15 14 14 13 13 13
Lp>200mm | AL | SO 40 33 29 24 21 19 17 16 15 15 15 14
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3TOM BBICOTY CKATOH 30HBI JIOMYCKAeTCA ONpPEHENATh
corynacxo n. 4.16.

5.45. ITpx HEBO3MOXHOCTH BBINONTHEHHA TPeGOBaHHi
I. 5.44 NO/mKHB! GbITh MPHHATHI CIELHUaTbHbIE MEPBI 110
aHKEPOBKeE IPONONbHbIX CTEPXHEH:

a) yCTPOHCTBO Ha KOHIAX CHEUMAIBHBIX aHKEPOB
B BHIe IUIaCTMH, Iuaii6, raek, yrojKoB, BhICAXXEHHBIX
TONOBOK ¥ T. . (uepr. 103). B 3rom ciiyuae nnowans
KOHTaKTa aHKepa ¢ GeTOHOM JIOJDKHA YIOBJIETBOPATDH
YCIIOBHIO IpouHOocTH GeroHa Ha cmaATHe (cM. 11, 3.1093),
a TONUMHA aHKepywluieH IUIaCTHHbI JOJDKHA ObITh He
MeHee 1/5 Beejt HpHHbI (IMaMeTpa) H YHOBJICTBOPATH
yCHOBHSAM CBapkH (cM. Tabn. 52); mmMHa 3afenku
CTEpXXHA [OJIXKHA ONPENENATLCA PACIETOM HA BBIKANbI-
BaHHe (CM. 1. 3.106a) u npuHuMarsca He MeHee 10d;

J) 8)

7

9 )
. g
/;L L —

N\

A,

Yepr. 103. AHKepoBKa apMaTypsl NyTeM YCTPOHCTBA HAa KOH-
axX CMeyMANIBHBIX AaHKEPOB

@ — NpUBapeHHOR NNAacTHHBI; 6 — 0GXKaTOH NNacTHHEl; € —

BBICKEHHON TOJNIOBKH; 2 — BEICaXKeHHON roNoBkH ¢ miaiGoit;

0 — NPHPapEHHOTO CTEPXHA K Yronky; e — Taliku ¢ maitboft
CHapyXH; X — rallku BHYTPH

6) oru6 anxepyemoro crepxma Ha 90° mo myre
Kpyra pajuycom B cBety He menee 10d (1 — 1,/l,,)
[rme !, — pnuHa npAMOTO yuacTKa y Hayana 3aJelIKH
(uepr. 104) ], oTBevaronmM pexomeHnanmsm Taén. 37;
Ha OTOTHYTOM YYacTKe CTaBSITCA AOHONHMTEJIbHBIE XO-
MYThI IPOTHB pa3rHOaHMs CTepiHeH;
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Yepr. 104. AukepoBKa apMATYPM HyTeM OTrHGa

B) MpHBapKa Ha [UTHHE 3afieNIKH NONEPEYHBIX aHKe-
PYIOLIMX CTep)KHeil; B 3TOM CiTyuae IIMHA aHKEPOBKH
I, OTIpeneneHHan COTNAacHo M. 5.44, yMeHbIaeTCA Ha

N,

mmy Al =1, EAL [rae N,, —cm. dopmyny (82) 1;
£

ecnu Al> 150 MM, riaakve CTepXHH MOTYT BbINON-

HATLCA Ge3 KPIOKOB, NIPH 3TOM 3HavueHHe /,, He yMeHb-

IIAETCA.

5.46 (5.15). Ecnu npononsHble CTepKHH apMatyphl,
HOXOnAIHe OO0 KpaHHHX CBOGOAHBIX oNop H3rnGaeMbIX
UIEMEHTOB, He HMEIOT CHCIHMANBHBIX aHKEPOB U HE NpH-
BapUBalOTCA K OMOPHLIM 3aKJafHBIM AETAAM, HeoO-
XOJIMMO BbINOJIHATH CleAyIonme TpeGOBaHUA:

t) ecmu cobmopatorcs ycnoBus n. 3.40, nnmuHa
3alyCKa pACTAHYTBIX CTepXmHedl 33 BHYTPEHHIOIO FpaHb
cBoBoaHOl omophl /, O/KHa cOCTaBNATH HE MeHee 5d;
B CBapHBIX KapKacaX M CBapHBIX CeTKaX ¢ MPORONb-
HoH paGouel apMaTypoOi H3 rMafgKMX CTepxHell K Kax-
HAOMY PACTHHYTOMY HPOJOJIBHOMY CTEPXKHI0 Ha JTHHE
I, momxeH GbiThb MpUBapeH XOTs GBI OMH MOTEPEUHbL
(amkepyloumit) ctepxens muamerpom d, > 0,5 d, pac-
NIOJIOXEHHbIA OT KOHLA Kapkaca (CEeTKH) Ha paccros-
HaH c<1S MM npud € 10Mmuc < 1,5d npud > 10 Mm
(uepr. 105, 4q);

6) ecnmu He cobmiopatotcss ycnosus 1. 3.40, myuHa
3amycka CTepXHell 32 BHYTpEHHIO0 IpaHb CBOGOIHOM
onopsi /, fomxkHa Gyt He MeHee 10d; B ciryyae mpume-
HeHMS TTIAfIKKX CTepXHedt Ha InuHe [, K Kaxmomy npo-
HOJIEHOMY CTep)KHI0 HOJDKHO GBITh IIPHBApEHO He MeHee
ABYX NONepeuHsIX (AHKepYIOLMX) CTEepXHei nuamer-
pom d, 2> 0,5d, npu 3TOM paccTosiHMe OT KpaifHero aH-
Kepylollero CIepXHsA [0 KOHLA Kapkaca (ceTxu)
HOJDKHO COCTaBJIATH HE 6onee YKa3aHHbIX B IOOMIYHKTE
»a” BeluH ¢ (uepr. 105, 6).

Ecnu BenuwmHa /,,, onpeeneHHas ¢ yueToM yKasa-
Huil n. 3.44, mensite 10d, To OnMHa 3amycKa CrepxHeit
32 BHYTPEHHIOI0 Tpalib OMOPBI YMEHBIUIACTCA 1O Iy, W
NpPHHUMAETCsA He MeHee 5d.
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Yepr. 105. [ononHute/bHas aHKepOBKAa apMarypsi NMPHBapH-
BaHHEM MOIePedHEIX AHKEePYIOUMX CTepiHeH

a — B IUmMTax; 6 — B 6ankax

Crbiku apMarypsi BHaxnecTKy (6e3 cBapKH)

5.47 (5.37). Ctoiku paGoueit apMaTyphl BHAXJECTKY
NPUMEHAIOTCA TpPH CIHIKOBAaHWM CBAapHBIX H BA3aHBIX
KapKacoB K CETOK, NpH 3TOM auameTp paGoueid apma-
TYpbl JOJDKeH ObITb He Gonee 36 MMm.

Crbiky cTepxHeit paboueii apMaTypbl BHaXJIeCTKY He
PEKOMEHMyeTCA pacliojlaraTh B pPAacTAHYTOM 30He
H3TNGaeMbIX M BHELEHTPEHHO PACTAHYTHIX JIEMEHTOB B
MECTaXx TNOJIHOFO MCHONb30BaHUA apmaTypbi. Taxue
CTHIKM He [ONMyCKAIOTCA B JIMHEHHBIX 3JIEMEHT3X,
CEYEHHE KOTOPBIX MOJIHOCTBIO PACTAHYTO.

5.48 (5.38).CTbIkM pacTAHYTOH WM CKaTo# pabo-
yeit apMaTyphl, @ TaKXe CBApHBIX CETOK M KapKacoB B
pa6oueM HamnpaBjIeHHH IOJDKHBI HMETh [UIMHY Nepemyc-
Ka (HaxytecTkH) | He MeHee BEIMUMHBI I;, omperiense-
Mol o popmyne (316).

BemuuHbI OTHOCHTENIbHOM [JTMHBI NepenycKa Ay =
= ldL » BbIKCTIeHHbIe 0 dopMmyne (316) WA pasHbIX

KJ1accoB 6€TOHa H apMaTyphl, IpUBeeHb! B Ta0n. 46.
Ecni cTeIKyeMble CTEpXKHM NOCTIABIIEHBI C 3aMacoM
N0 ITIOWIAAM CEeYEHHA NMPOTHB TpeGyemoi pacueToM IO
NPOUHOCTH Ha [AeHCTBHe HaWGONMBUMX YCWIHH B 30He
CThIKA, JUIMHY NEepeIycKa /;, BEMUCIEHHYIo 1o (o pMyTie

5.49 (5.39). CThIKH cBapHbIX CETOK M KapKacoB, a
TAaK)Xe PACIAHYTBIX CTepXkHeil BA3aHBIX KAapKACOB H
CeTOK BHAXJIECTKY Ge3 CBapKM JOJIXHbI, KaK NpPaBUIIO,
pacnionararbca Bpas6exxy. Ilpu stoM mromaps ceue-
HUA pabouMX CTepXKHeEH, CTBIKYeMbIX B OOHOM MeCTe
WIH Ha pacCTOSIHHH MeHee [UTMHBI Iepemycka /, HOIkHa
cocTaBNATh He Gonee 50 % obmiedi mioNIamM CceueHMsA
pacTAHYTOH apMaTypbl IIPH CTEPKHAX NepUOIUYECKOTO
npodwuns ¥ He 6onee 25 % — TpH INATKAX CTEPXKHAX.

CMellleHue CTHIKOB, pAacHOJIOXKEHHBIX B Pa3HBIX
MecTax, HorkHO GbiTh He MeHee 1,57, (uepT. 106, 6).

CTbiKOBaHMe OTHENBHBIX CTEpXKHel, CBAPHBIX CETOK
M KapKacoB 6e3 pa3GexxKu OOIyCKAeTCA MPH KOHCTPYK-
TMBHOM apMmupoBahuu (6e3 pacyeToB), a TaKxke Ha
TeX y4YacTkax, Ffle apMarypa HcHojb3yerca He Gonee
yeM Ha 50 %.

B momepeyHOM CeUEHMH OJNI€MeHTa apMarypHbIe
CTBIKM CrelyeT pacronararb IO BO3MOXHOCTH CHM-
METPHUHO.

5.50. IIpu cibixe BHAXJIECTKY CTBIKYEMBIE CTEPXKHH
OOKHBI PACIONaraTbCA MO BO3MOXHOCTH BIUIOTHYIO
OIMH K [APYroMy; pacCTOSHHE B CBETY MeX/AY CTbIKYye-
MBIMH CTEpXHAMM He AOJDKHO NpeBblliaTh 4d, T.e.
0< e < 4d (uepr. 106, a).

-} « o

{, Ose<4d

C 3 < E Al
\I 11
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I, 0<e<4d
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I 22d; >30mm
b ® 1

| e — ]

>151 l

Yepr. 106. Pacnonoxenne crepxueii, CTHIKYeMBbIX BHAXIICCTKY,

(316), MOXHO YMEHBILMTh YMHOXEHHEM ee Ha OTHO- ¥ CTBIKOB
IIeHHe HeoGXOmMMOM 1o pacuety ¥ (akTHueckoi IUIo- @ — pacHoNoXeHHe CTepXHeH B CThIKe; 6 — pACHONOXKCHHE
Waneit CeUeHHA apMaTyphl. CTHIKOB
Tabnuna 46
Pacnonoxenne Kmace OTHOCHTENEHAS [UMHA Hepenycia Ay = I,/d npu GeroHe 101aCCOB
apMaTypbl apMaTtypsi
B GeToHe B12,5 B1S B20 B25 B30 B35 B40 B45 B50 B55 B60
PacrsHyTOM, Bp-I 56 49 40 34 30 27 26 24 23 23 22
A-l 59 51 41 35 32 28 27 25 24 23 23
I;> 250 mm A-Il 46 40 33 28 26 24 22 21 21 20 20
A-III 56 49 40 34 30 27 26 24 23 23 22
CxkatoM, Bp-I 41 35 29 24 22 20 19 18 17 17 16
Al 39 26 28 24 21 19 18 17 16 16 16
;> 200 MM A-Il 33 29 24 21 19 17 16 15 1§ 15 15
AT 41 35 29 24 22 20 19 18 17 17 16
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Cocenuvie CTHIKM BHAXJIECTKY He [O/DKHBI pacnona-
raThcsl COMLIKOM GIH3KO ofMH x Apyromy. Paccros.
HUE MEeXOy HMMM B CBETy AO/IXKHO ObITh He MeHee 2d
(d — puamerp cTBIKYEMbIX CTep)KHEH) M He MeHee
30 MM (cM. uepr. 106, 6).

5.51(5.40). Ctoixu CBapHBIX CeTOK B HampaBJICHHH
paboueit apMaTyphl H3 I1aiko#l TOpAYeKaTaHOH CTanu
knacca A<l ROMmiHBI BBHINOJHATbCH TaKHM O08pa3oM,
4yT06bl B KDKAOH M3 CTHIKYeMbIX B PacTAHYTOH 30He
CeTOK Ha [UIHHEe HAXIECTKH paclofiarajoch He MeHee
ABYX TNONEPEYHbIX CTEPXHEH, MPUBAPEHHBHIX KO BCEM
IIPOTOJIbHBIM CTEPXHAM CeTOK (uept. 107).

2 4

A 2!
t 2
9) d
A 2, -
é) ds

RS ?l(_ l!l:ds

Yepr. 107. Croikn capHbIX CeTOK BHAXJECTKY B HaNPABJICHHN
paGodeii apMaTypsi, BHINOJHEHHON H3 TIAGKHX CTep)KHed

@ — NPH PacrONOXEHUHA PACTIpelesMTENbLHEIX CTepxtHed B oHON
IUTIOCKOCTH; 6, 8 — TO e, B DA3HEIX IJIOCKOCTAX

JUIHHAa HAXJIECTKH CBApHBIX CETOK C Iriankon paGo-
Yeif apMarypoil NpH HATMYMH [BYX MPHBAPEHHBIX
aHKepYyOLIUMX CTepXKHeHA Ha [JIMHE HAXJIECTKH MOJDKHA
ObiTh He MEHee BENHYMHBI [, OTpEMENEHHOH B COOT-
BETCTBHH C II. 5.48.

Takye e THIbI CTBIKOB NPUMEHAITCA IS CTBIKO-
BaHHA BHAXJICCTKY CBapHBbIX KapKacoB C OJJ,HOCTOPOH-
HMM pacloyiokeHueM pabouMX CIepXHEH M3 BCex
BHOOB CTaJIH.

CTBIKH CBapHBIX CETOK B HanpaBieHuu paGoueit
apmatypsl kiaccoB A-Il, A-III u At-IIIC BrInonHs0TCA
Ge3 morepeyHbIX CTepXHEH B NMpeenax CTbika B OfHOM
wiH B obeHX CTBHIKYEMBIX cerkax (ueprt. 108, g, 6),
MpU 3TOM [/IMHA HAXJIECTKH ! IPUHKMAETCH B COOTBET-
CTBHHM ¢ TpeGoBaHUAMH II. 5.48.

[lpy npuBapkKe MONEPeYHBIX AHKEPYIOUMX CTepXK-
HeM K pabo4HM CTep)KHAM IEPHOAMYECKOro MpOdHIA
CBapHbIX CeTOK M kapkacoB (4ept. 108, 8, 2) mnmua
HaxJIeCTKH, OMNpeHeneHHasds B COOTBETCTBMM C II. 5.48,
MoxeT GbITbh yMeHblUeHa Ha Sd TIPH OJHOM NONEPEYHOM
aHKepyIOleM CTepXxHe, Ha 8d — IIpH ABYX NMONEPEYHbIX
aHKepYIOLMX CTePXKHAX.

Bo Bcex cnyuyadx [UTHHA HAaXJIECTKM JOMKHA GbITh
He Menee 15d B pacranyToM H 10d — B cxaTom GeToHe.

Ecnn muaMerp paGouMx CTepxHeH, CIbIKYeMbIX
BHaXJIECTKY B pacTAHYTOM 30He, NpeBblmaer 10 MM 1
paccTosHUe yemny CTEPXHAMH COCTaBJIsAeT MeHee

S

300 Ry,
MeTp CTBIKYEMBIX CTepkHe#H, MM), B MeCTax CTBIKOB

BEJTHYMHBI (roe d — HauMeHbUMH fua-
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crnepyeT CTABHTh HOMONHUTENBHYIO NONEpeuHylo apMa-
TypyY B BHIOE XOMYTOB WIH IIOJBECOK H3 KOPBITO-
06pa3sHO COFHYTBIX CBapHBIX CeTOK, 3aBEACHHLIX B
cokatyw 3oHy. IIpu 3TOM IUIOWaAb CeYeHUA OONOIHH-
TenbHOH TONEPeUHOH apMaTyphl, NMOCTAaBJICHHOR B IIpe-

Rs

Henax CTHIKa, JOJDKHA COCTABNATH He MeHee 0,4 A
Sw

(rme A; — TIOWIANL CEYCHHS BCEX CTBIKYEMBIX NpO-
DOJIbHBIX CTEPXHEH) .

Tipu CTbIKOBaHMM BHAXJIECTKY CBapHbIX KapKacoB
B Gankax Ha [UIMHE CTBHIKa HE3aBHCHMO OT AuaMeTpa
pabouux CTepXKHEeH JOMKHA CTABUTHCA HONONHUTENbHAA
rnonepeyHas apMatypa B BHAE XOMYTOB WIH KODbITO-
0oGpa3sHO COTHYTBIX CBAapHbIX ceToK. IIpw 3TOM mIar
DOTIONTHATENBHBIX INOMEPeUHBIX CTepXkHedl B Iipefenax
CThIKA AOMKeH ObiThb He bomee 5d (d — HaMMeHbLIMH
IMaMeTp IIPOAOIBHBIX pabOUMX CTePXKHEH) .
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Yepr. 108. CThixH CBAPHBIX CETOK BHAXJIECTKY B HAMPABMCHHH
paboveit apMaTyphI fiepHOIHYECKOrO Npodhuns

@ — Ge3 aHKepYIOLMX TONMEPEUHLIX CTepXKHelt Ha ABYX CeTKax;
6 — 70 Xe, Ha OOHOM M3 CeTOK; 8 — NpU OOHOM aHKepyolleM
CTEpXHe; 2 — NPH ABYX aHKEPYIOILMX CTEPKHAX

5.52(5.41). CIbixu cBapHBIX CeTOK B HepaGoueM
HaIpaBIIeHHH BbINOIHAIOTCA BHAXJIECTKY C Iepelly KoM
(cunran Mexngy ocAMH KpaitHux pabouux CTepiHel
CeTKH) :

IpH nguaMeTpe pachpeRe/HTeNnbHOA

apMaryphl 10 4 MM BKITIOY, . . . . . . Ha50MM
(uepr. 109, g, 6)
TOKE, CBHIIEA MM . . ., . v ... Ha 100 MM

(uepT. 109, 6, 2)

Ilpu puamerpe paGouedt apMmarypbl 16 MM u Gonee
cBapHble CETKH B HepaGoyeM HallpaBJIeHHH HOMyCKa-
eTCA yKJIafblBaTh BIIPHTBIK OJHY K APYToi, MepeKpsl-
Basd CIBIK CHEUMATBHBIMH CTBIKOBBIMH CETKAMH,
YKJIa[IbIBaeMBIME C TIEpEflyCKOM B KKAYI0 CTOPOHY
He MeHee 4YeM Ha 15d pacnpefesMTeNbHOH apMaTypbl
H He MeHee yeM Ha 100 MM (ueprt. 109, 90).

CsapHbie ceTku B HepaGoueM HanpaBneHud Homyc-
KaeTCAl YKJafpIBaTh BOpHUTbIK Ge3 HaxyecTkd ¥ Ges
IOMONHMTENbHBIX CTBIKOBBIX CETOK B CJIEAYIOMIMX
cIIyvyasax:;



npyM yKJagKe CBapHbIX IIOJIOCOBBIX CETOK B OBYX
B3aUMHO NEPHEHAUKYNAPHBIX HANIPaBICHUAX

NpH HAIMYHH B MECTAX CTbIKOB HOIONHHTENBHOIO
KOHCTPYKTMBHOIO  apMHpOBaHMA B  HalpaBIIeHUH
pacnpeneMTEIbHOR apMaTyphl.
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Yepr. 109, Crpixu cBapHBIX ceTOK B HepabGo%weM HANPaBRCHHH

a, 6 — BHAXJeCTKy NpH OMaMeTpe paclpede/MTeNBHOR apMa
TYphHl 10 4 MM BKJIOU.; 6, 2 — TO Xe, CBhIILIe 4 MM; O ~ BIIpH-
THIK IIpH AMaMeTpe paboueit apmatyphi 16 MM u Gornee

APMHPOBAHHE XKEJIE3OBETOHHbBIX 3JIEMEHTOB
O01me NoNIOXKeHHS

5.53{5.16). Inoiapp ceueHust NpOHNOIbHOK apMa-
Typbl B >Kele300eTOHHBIX 3JIeMEHTaX AOJDKHA IPHHH-
MaThCs He MeHee YKa3aHHO# B Ta6i. 47.

MHHMMaNbHBIA NPOUEHT COAEpXaHHA apMaTyphbl S
¥ S’ BO BHELEHTPEHHO CXKATBIX IIeMeHTax, Hecylas
CIOCOGHOCTD KOTOPLIX NpPH pPAacueTHOM 3KCHEHTPHCH-
TeTe MCIONB3yeTcA MeHee yeM Ha 50 %, He3aBHCHMO
OT rUGKOCTH 3/TeMEHTOB NIPHHHMaeTcA paBHbIM 0,05.

TpeGosanusa Tabn. 47 He pacHpOCTPAaHANTCA Ha
apMHpPOBaHHe, ONpelielIeHHOe pacyeToM 3JIeMeHTa [Uts
CTafuil TPaHCNOPTHPOBAaHWA W BO3BENEHHMA; B ITOM
Clyyae IUIOWaAb CeYeHHs apMatypsl Ollpefensercs
TOJIBKO PacueToM MO MpPOYHOCTH C YYETOM YKa3aHHH
m 1.14.

OneMeHTbl, He YIOBJETBOpAIOUME TpeGoBaHUAM
MHMHHMAaIIbHOTO apMHPOBAHMs, OTHOCATCA K GETOHHBIM
JeMeHTaM.

TpeGoBaHHA HAcCTOALIEro IMyHKTa HE YYMTBIBAIOTCA
Ipd Ha3HAaYeHWM IUIOMIa[H CeueHMs apMaryphl, YcCTa-
HaB/IMBaeMO# MO KOHTYpY IUIMT WIIM NaHese#A u3 pac-
YeTa Ha U3rUG B IVIOCKOCTH IUTHTHI (MaHEIH) .

Ta6numa 47(38)

MunsaMansHas wio-
LBIATH CeYeHHA Mpo-
HoneHoM apMaTyphl
B Kes1e300eTORHBIX
jIeMeHTax, % Iio-
wam cedeHns 6eToHa

Ycnosus paGotsi 2pMaTyphl

1. Apmarypa S B u3rHnGaeMbix, a 0,05
TaKXKe BO BHEUCHTPEHHO DACTAHY-
THIX 37IEMENTaX NpPH PacRooXe-
HMHA OPOAOIBHOM CHNBI 3a mpene-
naMH pabouelt BBICOTHI CedeHn s

2. Apmatypa S, S’ BO BHEUEHTpeHHO 0,05
PpacTAHyTHIX 3MeMeHTax Ipy pacro-
NOXXeHHH NMPOJOILHON CHUIBI MEXOy
apMatypoit S u S’

3. Apmarypa S, S' Bo BHeueHTpeHHO
CHKATHIX ANTEMeHTaX IpH:

a) 1,/i < 17 (ans DpAMOYTONBHBIX 0,05
ceuennit — npu I, /h < 5)

6) 17< 1,/i< 35 0,10
G <l/h<10)

B) 35< 1,/i< 83 0,20
(10< I,/h < 24)

o) /i > 83 (I,/h > 24) 0,25

IMIpu ™MeYaHn e. MUHUMaNEHag MIOLIANb CEYeHHA apMa-
Typhl, NpUBeNeHHasA B Ta6s. 47, OTHOCHTCA K IUIOLHAIM CeveHMs
GeroHa, paBHOI MpoW3BeIcHHIO LIMPHHBI NPAMOYIONBHOIO Ce-
YeHMS WM LWHPHHEI pebpa TaBpoBoro (IBYyTaBpPOBOIO) ceve-
HusA b Ha pa6ouy10 BEICOTY Ce4eHMS /1, . B 3NeMeHTax ¢ MpoRosnb-
HOlt apmaTypoil, pacrnonoxeHHO# paBHOMEpHO NO KOHTYpY
CeYeHHA, @ TaKKe B LEHTPANKHO-PACTIHYTHIX eMEHTaX MHHH-
MabHad IWIoilanb BCell MPOROABHON apMaTyphl OTHOCHTCS
K nonHoft mromamy cedeHus GeToHa M AOIKHA NPHHHMATBCH
BABOe GONBlIe BeNUUHH, yKa3aHHbIX B Tabn. 47.

5.54(5.22) . Y Bcex noBepxHOCTEl XKeNe306eTOHHBIX
IeMEHTOB, BONMU3M KOTOpBIX CTaBUICA NPOMOJIbHAA
apMarypa, [OJDKHA IIpelyCMaTpMBAaTbCd TaKiKe IoIe-
peyHast apmaTypa, OXBaTblBaloiiasi KpaiiHie NpOHOJib-
Hple CTEPXXHH, IUIA NpedOTBpAUICHHA pa3sBHTHA IHpoO-
DonmbHBIX TpeumH. IIpu 3TOM pacCTosHuA MeXAay
NONepPEYHbIMK CTEPHHAMM Yy KaXJIOH MNOBEpXHOCTH
3NeMeHTa NOTKHBI ObiTh He Gomee 600 MM U He Gonee
YABOGHHOH ILMpHMHBI IpaHM 37eMeHTa. Homepeunyio
apMarypy MONMYCKaeTcA He CTaBMTb Y IpaHeidl TOHKHX
peGep UmMpuHoH 150 MM M MeHee, IO UIMpHHE KOTO-
PbIX paclonaraerca JIMLIb ORUH NMPOHONbHbIA CTEPXKEHb.

5.55. CooTBeTCTBHE pAaCHONOXKEHHA apMaTyphl ee
NpOeKTHOMY TIOJIOXKEHHMI0 JIO/IKHO 0oGecneuuBaTses
ClIeIMaTbHbIMH MEPONPUATHAMU 110 (PMKCAlMH apMa-
Typbl cornacHo mm. 5.118-5.120.

ApMHpOBaHHeE CHKATHIX 37IEMEHTOB
ITPOQOJIPHAA APMATYPA

5.56(5.17). luaMeTrp, MM, NpOHONIBHBIX CTEPXKHEH
CXAThIX 3JIEMEHTOB He JOJIKEH IpeBBILIaTh WA GeToHa:

TAKENIOT0 H MENKO3CPHUCTOro Kilacca HHMXKe

B2 ........... e e e e 40

JIETKOTO M MOPH30BAaHHOTO KIIACCOB:
BI2,SHMHHKE . . . . v v v v v v e v v vo. 16
B15-B25...... e e e et e e 25
B30HBHIIE ... 00 vvverenrennnnn 40
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Ing ocoGo MOLIHBIX KONOHH U3 TaKenoro GeroHa
Kiacca B20 u Brillle ¥ NpH COOTBETCTBYIOIIEM TEXHO-
JIOTHYECKOM OGO pYJOBAHHM JIA Pe3KH, CBApKH, H T. 1L
MOTYT NpPUMEHATHCA CICPXHM JMaMETpOM CBbINeE
40 mM.

IlyarieTp OPONGNBHBIX CYEPXKHEH BHEUEHTPEHHO
CKAThiX 3NEMEHTOB MOHOMHTHBIX KOHCTPYKIMH JOTXKeH
61T He Menee 12 MM. B KonmoHHax ¢ pasMepoM MeHs-
Ineld CTOpoHBI ceveiiss 250 MM u OGosee naHaMeTp
TIPOJONBHBIX CTEpXHEA PEKOMEHAYeICH Ha3Ha4YaTh He
meHee 16 MMm.

5.57(5.18) . B nuHEHHBIX BHEIEHTPEHHO CXKAThIX JJ1e-
MEHTaX paccTOSHMA MeXXIY OCAMH CTep)KHEeH NpOnOIb-
HOH apMaryphl JOJKHb! NIPHHMMATLCA B HalpaBlIeHHH,
NEPHEHAMKYAPHOM IJIOCKOCTH H3TH0a, He Gonee
400 MM, a B HaNpabBlicHMH IUIOCKOCTH M3ruba — He
6osee 500 mm.

IIpu paccToaHHAX MEXAY OCAMH pabouux crepxHed
B HampaBJIeHHM WNOCKOCTH H3ruba cepime 500 MM
HaJUIeXXHUT CTaBHTb KOHCTPYKTHBHYIO apMarypy nua-
MeTpoM He MeHee 12 MM, 9TOGBI MeXHY NPONOIbHBIMH
cTepxHAMH G6buT10 He Bonee 400 mm.

§.58(5.19). Bo BHeLICHTpEHHO CXaTbIX MEMEHTaXx,
Hecyluass cnocobGHOCTD KOTOpBIX HPH 3ajaHHOM 3KC-
LEHTPUCHTETE MPONONBHON CHIIbI HCAONb3YeTcs MeHee
yeM Ha 50%, a TakKe B IMIeMeHTaX C IrHOKOCTHIO

—If’— < 17 (sanpumep, NOAKONOHHUKAX) , Te MO pac-
i

4eTy COKaTag apmaTypa He Tpebyercs, a KOJIHYECTBO
pacTaHyTO# apmatypsi e npesbuuaer 0,3 %, gomycka-
eICA He YCTaHaBJIMBaTh MPOXONIBHYI0 H NOMEPETHYIO
apMatypy, TpeOyeMyw comiacHo mm. 5.54, 5.57, 5.59
¥ 5.60, no rpaHAM, NapauIeIbHbIM INTOCKOCTH H3THGa.
Ilpy 3TOM apMHpoBasHe MO TPAHRM, NEPHEHIMKYIAp-
HbIM IUIOCKOCTM u3ru0a, NpOM3BOIMTCA CBapHBIMH
KapKacaMy M CeTKaMH C 3aUMTHbIM clloeM GeToHa
TONUIMHOM He MeHee SO MM M He MeHee OBYX OMaMeT-
POB NPOJONbHOMH apMaTypHI.

ITOINEPEYHA A APMATYPA
5.59(5.22) . Bo BHEUEHTPEHHO CXAaThIX JIHHEHHBIX

AIEMEHTAX NPU HAIMIUH y‘[PITbIBaCMOiJ[ B pacuere Cxa--

TOH NpOJONbHOH apMaTyphl I [pPeOTBpallleHHA
€¢ BbIMyYMBAaHHA XOMYTbl HOJDKHBI CTaBHTbCA Ha pac-
cTOAHUAX He Oonee SO0 MM M He Gonee: IpH BA3aHBIX
Kapkacax — 15d, npu cBapHbeIX — 20d (d — HauMeHb-
LM IMaMETP CKaTbIX MPOROJIbHBIX CTEpXHEH) .

PaccTofHMA MeXAy XOMYTaMH BHeELEHTPEHHO CXa-
TBIX 3JIEMEHTOB B MECTaX CTbIKOBaHMs pabGoueil apma-
Typbl BHaxjlectky 0e3 CBapkd [OIDKHBI COCTaBIIATH
He bonee 10d.

Ecnu HachiueHue 3neMeHTa TpeGyemoH Io pacueTy
CcXKaToil MPOJONbHON apMaTypoil S’ COCTABIIAET CBBILIe
1,5 %, xOMyTrl HOJDKHEI YCTaHABIMBATbCA HA paccTos-
HuAX He Gonee 10d u He Gonee 300 mm.

KoHcTpyKIMs MomepevHol apMaTypbl O/KHA odec-
[EYHBATh 3aKpEIUIEHHE CXKAaTbIX CIEp)KHEH oT Mx Goxo-
BOTO BBLINYYMBAHHUA B JII000M HallpaBJICHHH.

[lpu mpoBepke cobmiofieHuA TpeGOBAaHMH HacTof-
1ero MyHKTa NpOROJIbHBIE CXKaTble CTEPXKHH, He YUHTHI-
BaeMble PacyeToM, He JOJDKHBI IPHHHMAThCA BO BHHMa-
HME, eCHW AMAMeTp 3THX CTepxHel He Oonee 12 MM u
He TpeBbIllaeT NMONOBHHBI TONLWHHBI 3alMTHOIO CIOA
OeToHa.
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II pu M e yuaHu e [Ipn BriCOKONPOUHOH CXKaTolt apMaType
wiacca A-IV K Bplllle paccCTOSAHHSA MeXAY XOMYTaMH HOJDKHBI
6biTe He Gonmee 400 MM n mpH BA3aHBIX KapKacax He Gonee
12d, npu cBapHEix — He Gonee 15d.

5.60(5.23). Ilpu apMUpOBaHUM BHELECHTPEHHO CXa-
THIX OINIEMEHTOB IUIOCKHMH CB3apHbIMH KapKacaMH
IBa KpaHHHX Kapkaca (pacnono)xeHHbie y HpPOTHBO-
MOJIOXKHBIX TpaHell) HOMXHBI ObITb COEIMHEHbI ONMH
C IOpyrHM i oOpasoBaHMA MNpPOCTPaHCTBEHHOTO
Kapkaca. Jina 3roro y rpaHei snemMeHTa, HOpMAJIbHbIX
K IUIOCKOCTH KapKacoB, JOJDKHbI CTaBHTbCA AONEepey-
Hble CTEeP)KHH, NMPUBAPHBAEMbIC KOHTAKTHOH TOYEUHOI
CBapKoH K YIJIOBbIM IIDOIONIBHBIM CTEPXHAM Kapka-
COB, WIHM IUMWIbKH, CBA3BIBAIIIAE 3TH CTEpXHH, Ha
TeX JKe PaCCTOAHUAX, YTO M NMOMEPEUHEIe CTeP)KHH IUTOC-
KHX KapKacoB.

Ecnu kpaiiHie IDIOCKHe KapKachl HMEIT MPOMEXY-
TOYHble MPOMOTIbHBIE CTEPXKHH, ITH CICPXKHH HE pexe
4eM vYepe3 OOMH M He pexe yeM uepe3 400 MM 1o 1MpHHe
FPaHH DSIIEMEHTa [OIDKHBI CBA3BIBATLCHA C IPONOIb-
HBIMH CTEPXHAMM, pACTONOXKEHHBIMH Yy IPOTHBO-
NMONOXKHOH TIpaHH, ¢ NOMOLIBIO Imwiek. ImuibKH
JONMYyCKAeTcss He CTaBMTb MpH IIMpUHE JaHHOH Ipaku
anemeHTa He Oonee 500 MM W uMcHe NPORONBHBIX
cTepxHe# y 3ToH rpanu He Gonee wernipex. lmwibku
JOMYyCKAacTCA TakK)ke HE CTaBHIb Yy NPOMEXYTOUHBIX
CTep)KHe#l, OTCTOAIMX OT YIJIOBBIX He Hajee YeM Ha
15d,,, He3aBHCHMO OT LMpHHbI TpaHM ¥ YHCNIa
CTepiKHeii.

Mpu GONbIMX pasMepax ceveHHs IMEMEHTA pEKo-
MEHIyeTCs YCTaHaBJIMBATh IIPOMEXYTOUHbIE IDIOCKHE
cBapHble ceTkH (4epT. 110, a).
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Yepr. 110. KoHCTpyKuusi NpPOCTPaHCTBEHHBIX KapKacOE B
CHKATHIX IJIEMEHTaX

@ -~ CBapEBIX; 6 — BA3AHBIX; | — COEMMHMTENbHLIE CTEDXKHH;
2 — IIOCKHE CBapHBle KapKackl; 3 — XOMYT; 4 — IpOMexy-
TOUHBIH NNOCKHMi CBapHOlt KapKac; 5 — INIHIBKa



KOHCTpYKIMA BA3aHBIX XOMYTOB BO BHEUEHTPEHHO
CKaThIX 3IeMeHTax IOJDKHa ObiTh TaKoH, YToObI IIpO-
HO/IbHBIE CTepXHHM (10 KpaiHell Mepe 4epe3 OIIMH)
pacronaratuce B MecTax neperuba XOoMyToB, a 3TH
neperubbl — Ha pacCToAHMKM He Gonmee 400 MM Mo
IIMpHHe I'paHy 3nmeMeHTa. [Ipy nmpuHe rpaHu He Gonee
400 MM H uYHMCITe TPOMHONBHBIX CTEpXKHEH y ITOH IpaHH
He Gonee yeTpIpex JOMYCKaeTCA OXBAT BCEX NPOHOJIb-
HBIX CTepHel OOHUM xoMyToM (uepT. 110, 6) . Jomyc-
KaeTCsl He3aBUCHMO OT LUMPHHBI IPaHM M YHCIIA CTEPX-
Heit He pacrmojiaraTbh MPOMEXYTOUHbIE CTEPXKHH B Nepe-
rH6ax XOMYTOB, €CIIH 3TH CTEPXKHH OTCTOAT OT YTJIO-
BbIX CTepXHeil He panee 4eM Ha 15d,,. Ha xoHmax
BA3AHBIX XOMYTOB [OJ/DKHBl  IIpeyCMaTpHBATbhCH
KPIOKH.

5.61(5.25). luameTp XOMYTOB BHELEHTPEHHO CXKa-
ThIX 37IEMEHTOB OOJDKEH NpHHMMaTbca He MeHee 0,25d
(d — HawbonslmMi AUaMeTp NMPONONBHBIX CTEPXKHEH),
a B BA3aHBIX KapKacax, KpoMe TOro, He MeHee 5 MM.

ApmupoBaHue H3ruGaeMeix NeMeHTOB
ITIPOOJIBHAA APMATYPA

5.62(5.20). Banku u pebpa umpuHo#t 150 MM H
MmeHee (uepr. 111), paGoTaiolliye B OCHOBHOM Ha
H3rub, MOryT apMHpOBaTbCs OIHHM IUIOCKHM BepTH-
KaJbHBIM KapKacoM, a IIMpHHOH cBbille 150 MM K
TNpH 3HAYMTENIbHBIX HArpy3kax HOMKHBI apMUPOBAThCA
HECKOJIbKMMHE BEPTHKATBHBIMH CETKaMH (KapKacaMH).

B 6ankax wmpuHO# cBbilie 150 MM 4KCIO NPOJOITb-
HbIX pabouMX CTepikHedl, 3aBOAMMBIX 3a IpaHp OTOPHI,
OOMKHO ObiTb He MeHee IOByX. B pebpax cGOpHbIX
TNaHesiedl, HAacTWIOB, YacTOPeOPUCTHIX MEpPeKpHITUR H
T. . WMpHHOH 150 MM M MeHee JIOMyCKaeTca OBeae-
HHE A0 OIIOpPBI OOHOIO IpOJIOJIBHOTO paﬁoqero CTEPXKHA,

1 1
/1 N

[ JL - 1 | F - ]
J 2
b< 1?0 Mm 5> 150 mm 15>150 mMm

Yepr. 111. ApmupoBanne 6anox MIOCKHMHM CBAapHBIMH Kap-
KacaMu

1 - coeTHHMTeNTbHbIE CTEPXKHHU ; 2 — nnocKue CBapHbI€ KapKachl

5.63(5.21). B uaruGaembIx MEMEHTaX MPH BBICOTE
ceveHust Gonmee 700 Mm y GOKOBBIX IpaHedl JOIDKHbI
CTaBUTBCA KOHCTPYKTHBMbiC IPOJIONIBHBIE CTEPXHM C
PacCTOAHHAMH MeXOy HHMH TI0 BBICOTE HE Goree
400 MM ¥ WIOWAnpIo ceyeHus He MeHee 0,1 % mwromamu
ceueHHs GeTOHa, KMEIOILEro pa3Mep, paBHBbI# MO BBICOTE
JIEMEHTA PACCTOAHUIO MexXxay ITUMH CTEePXHAMH, IO
LIMpHHe — {IO7IOBMHE ILMpPHHBI pebpa 3MeMeHTa, HO
He Gonee 200 MM (uepT. 112).
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>700

KOHCpynmubisie
ﬂpodoggyue
CMEoHCHY

<400

Yepr. 112. YcraHoBKa KOHCTPYKTHBHOM npononbHoi apmary-
PbI MO BBICOTE CedeHnA Ganxm

5.64(5.20) . PaccTosiHua MeXIy OCAMH paGoumux
CTepXHeH B CpeHed vYacTH MpojeTa WIMTbI H Ha[
onopoit (BBepxy) HOMXKHbI GbITh He Gonee 200 MM mpH
TONUIMHe TWIMT 70 150 MM u He Gonee 1,54 npu Ton-
umHe WiuThl cBbiue 150 MM (/2 — TONMUIMHA IUTHTHI).

B maurax TommMHOM cBbimle 350 MM paccTOAHUA
MeXIy OCsAMM paboumx cTep)kHell pa3peillaeTcd yBelH-
yuBaTh 0 600 MM,

B cmiowHmbIX TDTHTaX pPacCTOMHUHA MEXHOY CTepXK-
HAMM, 3aBOJMMBIMH 3a IpaHb ONOpBI, He HOJDKHbI
npesbluaTh 400 MM, NpuueM IUIOW[afb CEUCHHA ITHX
CTepXHell Ha 1 M IIMPHHBI IUTMTHL IOJDKHA COCTaBNATH
He MeHee 1/3 miomam ceueHms CTepXHeH B NMponeTe,
OfipefieNieHHOM pacyeTom WO HauGombiileMy u3rHGalo-
eMy MOMEHTY.

B MHOrONYyCTOTHBIX HACTHJIAX PACCTOAHMA MEXIy
OCAMU paboumx CTepXKHel pa3pelHaeTcs yBenuYuBaTh
B COOTBETICTBHMH C PACMONOXEHWEM NYCTOT B CeUCHHH,
HO He Gornee 4em 10 2h.

Tlpn apMHpPOBaHMH Hepa3pe3HBIX IMMT CBAapHLIMH
PYTOHHBIMK CETKaMH JOMYyCK2eTCA BOMH3U MPOMEXY-
TOYHBIX OMOpP BCE HHXHWE CTSPXHU INEPEBOAMTb B
BEPXHIOW0 30HY.

Hepa3spesHsie mwmThl TomuMHOK He Gomee 80 mMm
OONMYyCKaeTC apMHPOBaTk ONMHAPHHIMH  NJIOCKHUMH
ceTkaMu Ge3 oTTu6OB.

5.65. Ecrm paGovast apMaTypa IUINTBl [IPOXOAMT
napaniensHo pebpy, HeoGXOOMMO yKIafblBarh mep-
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Yepr. 113. ApMHpOBanHe NPHONOPHBIX YIACTKOB ILTHT, MOHOJIMTHO CBA3AHHBIX C GamKaMK

1 — paGouas nponeTHas apMaTypa INHTHL; 2 — pabovas HaflonopHas apMaTypa INMTHl; [ — pacueTHsIH nponeT IMTEL
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NeHOUKYAPHO eMy HOMONHHUTENbHYIO apMaTypy cede-
HHeM He MeHee 1/3 HauGonbiuero ceveHus paGoueit
apMaTypbl IUTHTHI B MpoJieTe, 3aBofd ee B IUTHTY B
KaX[Oyl0 CTOpPOHY OT rpaH# peGpa Ha MJIMHY He MeHee
1/4 pacueTHOTO MpoJTETa IUTHTHI.

Ecmu paGouas apMmaTypa IUIMTBL Haj ONOpO# IIpo-
XOIMT TNepHeHMKYNApHO pebpy, ciremyer oGphBaTh
ee He GmiKe yeM Ha pacCTOSHMH 1/4 pacueTHoro mpo-
JIeTa IUTKTHI OT rpaHu peGpa (vepr. 113, ¢. 165).

B 6anovHBIX IMTax IUTOLIadp CEUeHHA pacHpeneiu-
TeNIbHOH apMaTyphl Ha €IMHHMUY LUMPHHBI IUTHTbI
[OJKHA COCTaBJIATE He MeHee 2 % IUTOIAAM CEYEHHA
paboueit apMaTyphl Ha €QHHHMIY UIMPHHbI IUTHTHI B
Mecre HaubonblIero H3rubanlero MOMEHTa.

PaccTosiHMe MeXAy CTEPXHAMH pacnpefenuTeIbHO
apMaTypbl GalouHbIX IUIMT HODKHO ObiTh He Gonee
600 MMm.

ITOITEPEYHAA K OTOTHYTAA APMATYPA

5.66(5.26) . B Ganounbix KOHCTPYKUHAX BBICOTOH
Gonee 150 MM, a Tak)ke B MHOTONMYCTOTHBIX IUIMTax
(Wi B aHAIOTHYHBIX YACTOPEOPUCTBIX KOHCTPYK-
MAX) BbIcOTOH Oonee 300 MM poyXHa yCTaHaBIIH-
BaTbCA NOTIepeUHasas apMaTypa B COOTBETCTBHH C yKa3a-
HUAMH II. 5.69.

B CIUVIOIIHBIX IUIMTaX HE3aBHCHMO OT BBICOTHI, B
MHOTONYCTOTHBIX IUTMTAX (WM B aHAJIOTHYHBIX YacTo-
peGpHcTBIX KOHCTpyKumsAx) BoicoToi 300 MM ¥ meHee
H B OANOUHBIX KOHCTPYKUMAX BBICOTOH 150 MM H Me-
Hee MOMYCKAaeTCA IONEepeYHYI0 apMaTypy He ycTaHas-
JMBaTh, NPU 3TOM HOJKHBI ObITh oGecmeueHbl TpeGo-
BaHHA pacyeta cornacHo mi. 3.40 u 3.41.

5.67. ina npemorBpaumieHus OGOKOBOro BbIMYyYHBa-
HMA CTEpXHeH CXKAaTOH 3OHBI JO/DKHA YCTAaHaBIIMBATHCHA
noliepeyHasi apMaTypa B COOTBETCTBHH C TpeOOBaHHAMYU
m 5.59.

5.68(5.25) . luamMeTp XOMYTOB B BA3aHBIX KapKacax
H3rHbaeMbIX IIEMEHTOB [IOJDKEH NPUHAMATBCA, MM,
He MeHee:

MPH BBICOTe CeMeHHS 3MIeMeHTa, paB-

HOM W MeHee 800 MM . . . . . . ..
10 Xe, Gonee 800mMmM . .. ... ... 8

CooTHollIeHHEe OMaMeTpOB NONEPEYHbIX M NPOHONb-
HBIX CTEpXHEH B CBapHBIX KapKacaxX H CBapHbIX CETKax,
YCTaHaBNIMBacMoe H3 YCJIOBHA CBapKHM, IPHHHMAaeTCA
cornacHo no3. 1 u 2 ta6n. 38.

5.69(5.27) . IlonepeuHas apMaTypa B GalOMHBIX H
IIMTHBIX KOHCTPYKUMAX, YKa3aHHbIX B II. 5.66, ycTa-
HABJIMBACTCA HAa NPHONOPHBIX YYACTKAaX, PaBHBIX HpH
PaBHOMEpHO pacnpelesieHHOM Harpyske 1/4 mponera,
a MpH COCPeOTOYEHHbIX HAarpy3Kax — PpacCTOSHHIO
OT omopel A0 OmKaiulero rpysa, Ho He MeHee 1/4
MpoJieTa C LIaroM:

OpH BBICOTe CCYCHHA 3jie-
MeHTa Hh, paBHO# wIH MeHee

450MM . . ... ... .. He Gonee h/2
H He Gonee 150 MM

NIpH BBICOTE CeUYeHHA Ie-
meHTa /t Gonee 450 MM . . . He Gonee h/3
4 He Gonee 500 mm
Ha ocranpHo# uacTH mposeTa NpH BHICOTe CeYeHHA
aneMenta h Gomee 300 MM yCTaHaBIIMBaeICA MONEpey-
Has apmarypa ¢ mmaroM He Gomee 3/4h u He Gornee
500 MmM.
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Ina pebpucIbix IUIMT Ha CpefiHEH YacTH INpOJeTa
IIpH BbINONHeHHH TpeboBaHui 1. 3.40 NpHBeHEHHBIE
YKa3aHUA He YYHTHIBAIOTCA.

5.70. Insn obecneveHUs1 aHKePOBKH IIONEpPEUHOR
apMarypbl H3THOaeMBIX 3JIEMEHTOB COEMHEHHA IIpo-
OONBHBIX M NONEPEYHBIX CTEpXKHEH B CBApHbIX KapKa-
cax HOJDKHBI OBbITb BBIMOJIHEHbl B COOTBETCTBHH C
Tpe6oBaHMAME To3. 1 u 2 T1abn. 38. B BA3aHBIX Kap-
Kacax XOMYTbl HOJDKHbI KOHCTPYMPOBAaTbCA TaKHM
obpazoM, uyro6bl B MecTax HMX Ilepern6a, a Takxke
3aru6a KOHLEBbIX KpIOKOB (IIpH OTICYTCTBHH Iiepe-
MycKa KOHLUOB) o00A3aTenpHO paclonarajMch Mpo-
ponbHble cTepxkHu (uepT. 114). Ilpu 3Tom kak B
CBAapHBIX, TAK H B BfA3aHbIX KapKacax JHamerp Mpo-
OONBHBIX CTepXHed NOYDKeH ObiTh He MeHee 0,8 nua-
MeTpa NMOoNepeyHbIX.

Yepr. 114. Koncrpyxumsa
XOMYTOB BA3aHBIX KapKa-
cos Ganoxk

i

Ilpu BsA3aHOW apMaType B NMpPOMEXYTOWHBIX (cpen-
HHX) O0alKax TaBpOBOTO CeYeHUS, MOHOJIMTHO CoOe-
AMHEHHbIX MOBEPXY C IUTHTOH, PeKOMEH/YeTCA CTaBUTb
OTKpBITbIE XOMYTBI.

§.71. OTOrHyTbhle CTEpXKHW apMaTypsl AOJDKHBI Ipe-
[yCMATPUBATHCK B M3THOACMBIX MEMEHTaX NpH apMH-
POBAaHHH HX BA3aHBIMH Kapkacami. OTrHOBI cTepiHed
OOJKHBI OCYINECTBIIATLCA NO Ayre pajMycoM He MeHee
10d (uept. 115). B u3rnGaeMbix 3/eMeHTaxX Ha KOHLAX
OTOrHYTBIX CTEp)XXHEH NO/DKHBI yCTPaHBAaThCA HpAMbIE
YYaCTKH [IMHOH He MeHee 0,8/,,, npuHHMaeMoi
COrNIaCHO yKa3aHMAM 0. 5.44, Ho He MeHee 20d B
pacTAHyTo# H 10d — B CkaToit 30He.

2081 gn5 210d

s

—
rz10d S\ 4 +

<50mm 2081405 220d

Yepr. 115. Kostcrpy xums o1THGOB apMaTyphi

IpsiMbIe yyacTKH OTOTHYTBIX IJIAAKHX CTepidHed
JOJKHBI 32KaHUKHBATbCA KPIOKAMH.

Havano orru6a B pacTsaHyTO# 30HE JOIDKHO OTCTOATH
OT HOPMANBHOrO CedYeHHMsi, B KOTOpOM OTrHGaeMbrit
CTepXeHb MCIONIb3YyeTCA MO pacyery, He MeHee YeM Ha
0,5hy, a xoHenm orrub6a HoDKkeH OBITH pacNonoXxeH
He OMMKe TOro HOPMAILHOrO CeYeHHs, B KOTOPOM
orru6 He Tpebyerca no pacuery (uept. 116).

Paccrosinue OT rpaHH CBOGOIHOH ONOPHI OO BEpX-
Hero KOHIA mepBoro orruba (cuMras OT ONOpsI)
TOJDKHO OpITh He donee SO Mm.
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Yepr. 116. Monoxenus oTruGoB, onpeaensieMsie IMOPOit U3TH-
Garonpx MoMeHTOB B Galike

1 — Havuano oTru6a B pacTAHYTOM 30He A; 2 — TO Xe, B 30He

B; 3 — ccueHne, B KOTOpOM CTepXeHb & He TpeGyeTcs MO pac-

4eTy 30HBI 4; 4 — ceueHue, B KOTOPOM CTepxeHb O He TpebyeT-

¢ mo pacyery 30HBI B; 5 — orubGaiomas 5mopa MOMEHTOB;
6 - 3MOpa MaTepHaJioB

5.72. Yron HawioHa OTrMGOB K. NPOIOJIBHOH OCH
alleMeHTa CrenyeT, KaK NpaBWIO, NPHHAMATh PaBHBIM
45°. B Gankax BbicoToit Gonmee 800 MM M B Gankax-
CTeHKax QOMYCKAaeTCs YBEJIMYMBATh Yrol HAKIIOHA
otru6oB B mpenenax mo 60°, a B HM3KMX Gankax W
B IUIMTaX — yMeHbIUATh B npenenax a0 30°.

CrepXHH ¢ OTTHGAMHM peKOMEHAYETCA pacIonararb
Ha pacCTOAHMM He MeHee 2d OT GOKOBBIX rpaHeit ame-
MeHTa (d — pOpaMeTp OTrHGaeMOro CTepXHSA) .
O1rubarh CTEpXKHH, PAcCIONOXEHHbIE HENOCPENCTBEHHO
y BOKOBBIX I'paHeH 37IeMEHTOB, He PEKOMEHIYETCA.

Orrubbl  CTepkHell peKOMEHOyeTcs pacmoraratb
CHMMeTPHYHO OTHOCHTENIBHO MPOMJOIIbHON OCH DanKku.

Ipumenenne oTruGoB B BHAE ,,JUTaBAIOIIMX” CTEPXK-
Heit (uept. 117) He momyckaercs.

T N\s

ApMHpoBaHHe JIEMEHTOB,
paboTaroLmx Ha H3THO ¢ KpyYeHHeM

Yepr. 117. ,,JInaBaroumit™
CTepiKeHb

5.73(5.31). B 3nemeHTax, paboTaiolMX Ha H3ruG
C KpYuYeHHeM, Bs3aHbIE XOMYTHI [IOJDKHBI ObITh 3aMK-
HYTbIMH C HaZle)KHOH aHKepOBKOH IO KOHIaM, a IpH
CBapHBIX KapKacax BCe IONepeyHble CTEPXKHU 0OOMX
HaNpaBJieHHIt OOMKHBI ObITh IPHBApeHbl K YINIOBBIM
IPOMONBHBIM CTEPXKHAM, 00pa3ys 3aMKHYThilk KOHTY.

TlpocTpaHCTBeHHble KapKacChl ClieflyeT TPOEKTHPO-
Barb C yueToM TpeGoBaHuit mi. 5.28, 5.29a—e u 5.30.

PaccToAHMA MeXOy MONMEepeYHbIMH CTEPXHAMM, pac-
MOJIOXKEHHBIMM Y TpaHeil, MapajUIeNbHbIX IUIOCKOCTH
H3rKu6a, TOMKHbI YIOBAETBOPATh TpeOOBaHUAM II. 5.69.
PaccTosiHuA MexXay NONepeyHbIMH CTEpPXKHAMM, paclo-

JIOXKEHHBIMM Yy TpaHedf, HOPMAaJbHBIX K IUTOCKOCTH
u3ru6a, JOIKHBI COCTaBNATh He Oosee ILMPHHBI ceue-
Hus JneMeHTa b. Y rpaHeif, ckaTeIx OT M3ru6a, mpu
T < M/5 pomyckaercsi yBeNnMYWBaTh pacCTOAHHSA
MeXAy TONepeyHbIMH CTEpPXHAMM, NPUHHMaA HX B
COOTBETCTBMH C Il 5.54 1 5.59.

TpeGoBaHUA HAacTOAWIEIO IYHKTa OTHOCATCA, B
YaCTHOCTH, K KpaiHMM OankaM, K KOTOPBIM BTOpO-
CreleHHble GaNIKH WIM IUIMThI NPUMBIKAIOT JIMIIb C
OfIHOM CTOpOHBI, a TaKxXe K CpedHuHM Oankam, mis
KOTOPBIX pacueTHble HArpy3KH, Iepefalolpecs Ot
NPUMBIKAIOIMX K HHM IIPOJIETOB, Pas3/IMYHbI M OTJIH-
yaloTcst 6oltee yeM B [1Ba pasa.

OcoGsle ciTy9ay apMHPOBaHMS
APMHPOBAHHE B MECTAX OTBEPCTHHI

5.74(5.50). OTBepcTHA  3HAUYMTENBHBIX pPa3MepoB
B Jkene300eTOHHBIX IUIMTaX, NAaHENAX H T. M. JOJDKHBI
OKaHMIATECS TONONHUTENIbHONH apMaTypoil CeueHHEM
He MeHee ceueHHA paGovelt apMaTypbl (TOTo ke Halpas-
TieHUsi), KOTOpasA TpeOyeIcA Mo pacyeTy IUIMTBI Kak
CIUIOIIHOH. 3aMeHAIOWIAA apMaTypa JAOMKHAa ObITh
3aBe7leHa 32 Kpasi OTBEPCTHS Ha IJIHHY He MeHee IUTHHBI
nepenycka /), onpefenseMoi coriiacHo 1. 5.48.

OTBepcTHA B CTEHKAX 3/IEMEHTOB JIOIDKHBI HMeETh
33KpyriIeHHYl0 ¢OopMy M YCHIMBaThCA N0 KpasaMm
apMaTypoi.

APMUPOBAHHE IVTHT B 30HE I[TPOAAB/IHBAHHA

5.75(5.29) . llonepeusag apmarypa B IDIMTaX B 30He
NpOAABIIMBaHUA YCTaHaBIMBaeIcAd ¢ LIaroM He Gonee
1/3h u ne Gonee 200 MM, mpu 3TOM ILIMPHHA 30HbI
TMOCTAaHOBKM IIONMEPEeYHOH apMarypbl NOMKHa ObITh
He MeHee 1,5h (h — TOMUMHA TUTHTBI) .

AHKepOBKa YKa3aHHOH apMaTypbl [OJ/DKHA YOOB-
NIeTBOPATH TpeGoBanuaM Ii. 5.70.

KOHCTPYHPOBAHHE KOPOTKHX KOHCOIJIEH

5.76. Koporkue KOHCOMH MOTYT ObITb MOCTOAHHOH
WIH NepeMeHHO#l BBICOThI ¢ YBeJIHYeHHEM K MECTy
3afeKH.

Koncomu mepeMeHHOH BBICOTbI cliefiyeT Npenycs
MAaTpUBaTh MpH OOJIBILIMX Harpy3Kax.

5.77(5.30) . [lonepeuHoe apMHMpPOBaHHE KOPOTKHX
KOHCOJIe# KOJIOHH PEKOMEH/IYeTCs BBIIONHATD

mpu h < 2,5¢ — XOMYyTaMH, HaKJIOHHBIMH HOR
yriaom 45° (uept. 118, a) ;

apu h > 2,5¢ — TOpH3OHTaIbHBIMH XOMYTaMHM
(ueprt. 118, 6).

a) g)
- L a
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Yepr. 118. KopoTkue KOHCONH KONOHH C XOMYTaMK

@ — HaKJIOHHBIMH; 6 — TFOPH3OHTANBHBIMH
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Bo Bcex cmyuasx 1Iar XOMYTOB JHOJKeH ObiTh He
Gonee 4[4 u He Gonee 150 MM (4 — BBICOTA KOHCONK) .

IIpu orpaHuYeHHOH BBICOTE KOHCOJIM [OMYCKAeTCH
TIpPHMEHATD XKecTKYI0 apMaTypy (deprt. 119).

4

Yepr. 119. KopoTxas KOHCONb ¢ xecTkolt apmarypoii

KOCBEHHOE APMHPOBAHHUE

5.78(5.24) . KocBeHHOE apMUpOBaHHE NPENATCTBYET
flonepeyHoMy paclIMpeHHlo beToHa, Onaropaps uemy
YBEJTHYMBACTCA IIPOYHOCTh GeTOHA IIpM HPOINONLHOM
COKATHH.

Kocpennoe apmupoBauue NpUMEHAEICA B BULE
norepeYHbIX CBapHBIX ceTok (YepT. 120) wiu crmpaneit
(xomen) (uept. 121).

= 245mm; <1/405 €100 mm
?6OMM' . H
¥ W T & ‘1/30;’ vas
™ [P 150mm ZAOMM ;
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Yepr. 120. KocBenHoe apMHpOBaHHe B BHJe NakeTa nomepey-
HBIX CBAPHBIX CETOK

S240ma |
S<100mm
8<1/5D

Yepr. 121. CrmpansHoe KOCBeHHOE APMHPOBaHHE xKeNne305eToH-
HBIX 3/1IEMEHTOB

Insa KOCBEHHOrO apMHPOBaHHA CIIEAyeT NPHMEHATD
apmaTypHywo crans knaccoB A-I, A-II, A-IIl u AT-IIIC
guaMeTpoM He Gonee 14 MM M cTans Kiacca Bp-1.

Koceennoe apMupoBaHWE MOXeT NPHMEHATHCA MO
BCEH [UIMHe CXKaThlX 37IEMEHTOB (KOJIOHH, CBail) MWiIH
KaK MeCTHOEe apMHMPOBAaHHE B MECTaX CTHIKOB KOJIOHH,
B MeCTax BO3JeHCTBUS yOapoB Ha cBaw u ap. Kpowme

TOr0, KOCBEHHOE apMHPOBaHUE B BUJie CETOK IpHMeEHA-
€TCS IIpY MeCTHOM CXaTuu (CMATHH) .

B KoyloHHaxX M CBafX CETKH M CIUpIH (KOJbLA)
JOJKHBI OXBaTbIBaTh BCIO pabouyio MPORONbHY0 apMa-
TYpy.

5.79(5.24) . CeTKH KOCBEHHOTO apMHPOBAHUA MOT'YT
6bITh CBapHBIMH M3 MEpeceKalolIMXCA CTepXkHed (cM.
uept. 120) wiu B BHOe rpeGeHok. B oboux cnyvasx
mormkHa OblTh ofecneyeHa coBMecTHas pafoTa CTepi-
HeHd CeTKH ¢ BeToHOM.

Ilpu npuMeHeHHH KOCBEHHOTO apMHpPOBAaHHH CBap-
HBIMM CeTKAMH [OJDKHBI coOmiopaThcA Criedyloniye
YCHOBHA:

1) MNOMIAAM CEUEHMA CTepxHeH CeTKM Ha efHHMIY
UIMHBI B OJHOM M JpPYTOM HANpaBJICHHMH He IOJDKHbI
pa3nuuathes Gonee yeM B 1,5 pasa;

6) war ceTox (paccrosHue Mexdy CceTKaMH B
OCAX CICpXHEH OJHOrO HAaNpaBleHUsA) clefyeT IpH-
HEMAaTh He MeHee 60 Mm, Ho He Gonee 1/3 MeHbuiei
CTOPOHBI CEYEHHA eMeHTa H He Gonee 150 Mm;

B) pa3Mepbl f9€eK CETOK B CBETY HO/KHBI Ha3Ha-
yaTbCsA He MeHee 45 MM, HO He Gomee 1/4 MeHbliei
CTOPOHbBI CeYeHUA eMeHTa U He 6oiee 100 mm.

Ilepass cBapHas ceTKa pacHONaraeTcsi Ha paccTosi-
Huu 15—20 MM OT HarpykeHHOH HOBEPXHOCTH 3Jie-
MeHTa.

I'peberku, mpuMeHAeMbIe YIS KOCBEHHOTO apMHpO-
BaHusd, OOJDKHBI ObITh BCTPEYHBIMH C IJIHHOH mepe-
NycKa, COOTBETCTBYIOIHEH AJIHHE, YK23aHHOMW B 1. 5.48,
H BBINONIHATHCA M3 apMaTypbl NEepHOOHYECKOro Ipo-

WIS

5.80(5.24) . IIpn npHMeHEHHH KOCBEHHOTO apMHpO-
BaHMA B BHUJE CIHMpAIM WIH KONER OOJDKHB! cobimio-
DaThCA CleAyIoillHe YCoBHA (cM. uepT. 121):

a) CIOMpaiM M KONbIA B IUTaHe JOJDKHBI GbITb KpyT-
JIBIMY;

) lIar HaBMBKH CROMpajedl WIM liar KoJjiel JOJDKEH
OpiTh He menee 40 MM, Ho He Gonee 1/5 nnametpa ane-
MeHTa H He 6ostee 100 mm;

B) OMaMeTp HAaBHBKH CRHpaTeld WM KOJel Cleqyer
IpuH¥MaTh He MeHee 200 MM.

OCOBEHHOCTH CEOPHbLIX KOHCTPYKIIUI
Ob6ume nonoxeHus

5.81. C6opabie xene306eTOHHbIE U3NENUA HOMKHDBI
YOOBNETBOPATh TpeOOBAHUAM TeXHOMOrHYHOCTH (yAoOo-
CTBa M3TOTOBJICHHA) : MMeTh IIPOCTbIe OYepTaHHA (¢
Y4€TOM B HEOOXOOMMBIX CITyyasx TeXHONOIMYECKHX
YKJIOHOB), IpOCTOE apMHUpPOBaHHE W MAIyio TPYyHo-
€MKOCTb; [IOIyCKaTh MEXaHH3allMI0 W aBTOMAaTU3AIMIO
MPOM3BOJICTBA, BO3MOXHOCTh LPOPCHPOBAHHOTO H3FO-
TOBJICHUA, & TaKXe ObIThb YIOOHBIMH NpH TPAaHCIOPTH-
POBaHMM ¥ MOHTaXE.

Kene3zoOeToHHbIE U3[EIUA ClIeyeT IPOeKTHPOBATS,
KaK MpaBMio, Oj1A U3rOTOBNEHUA ¢ (HPOPMOBaHHEM
NONTHOCTBIO 33 OOMH NpHeM, T.e. Ge3 MOCieayHoLLIero
noGeToHHpoBaHNA WM COOpKM INepell MOHTaXOM M3
OT/[ICNIbHBIX 3IIEMEHTOB.

5.82. ['aBapuThl 4 OUEPTAHHA COOPHBIX KOHCTPYKIAN
[OTIKHBI COOTBETCTBOBATH TpeBGOBAHKAM 1ML 5.5-5.8.

5.83. CoopHble xene306eTOHHbIe M3MENMS peKOMEH-
AOyeTcA MpOeKTHPOBATh C YUeTOM H3TOTOBIEHHA HUX MO
BO3MOXHOCTH B MaKCUMalbHO Hepa3bopHbIX Gopmax.



Ecnu HEBO3MOXHO H3TOTOBJICHHME M3JENHA B ION-
HOCTbI0 Hepa3zGopHo# ¢opMe, peKOMeHIyeTcA Ipemyc-
MaTpHBaTh Hepa3boOpHOM 10 BO3MOXHOCTU HamBoIb-
1Iy10 OBEPXHOCTH HOPMBI.

5.84. Pebpa B creHkax Ganok uenecoobpasHo mpe-
AyCMaTpMBAaTh JMILUb TpH OOJNBLIMX COCPENOTOYEHHDIX
Harpy3kax WIM IpH HeobXoguMocTH obecneyeHHs
YCTOHUMBOCTH CTEHKH.

§.85. TpeGopaHuA K TOYHOCTH M3TOTOBJIEHMA XKelle-
300€TOHHBIX 3MIEMEHTOB [IOJDKHBI YCTaHaBAUBATbCA
UCXOAS U3 aHaIN3a BUAA COMpPSKEHHA HX C APYTHMH
anemeHTamu. Tax, HanpuMep, NpH 3aMOHONMYMBAHHH
CTHIKOB GETOHOB B psAfe Cly4aeB MOryT ObITh Jormy-
WeHb 6ojiee BHICOKHE OTKIIOHEHHA OT HOMMHAIb-
HBIX pa3MEpOB, KOMIIEHCHPYeMBble YKIIaObIBaEMbIM
6eTOHOM.

CTBIKH 371eMeHTOB COOPHBIX KOHCTPYKIHi

5.86(5.42) . IIpu cTpiKOBaHKH XKee305GeTOHHBIX 1€-
MEHTOB COOpDHBIX KOHCTPYKIMH YCHJIMA OT OJHOro
37ieMeHTa K [ApYroMy MepefalnTcs uYepe3 CTbiKyeMYIo
paGoyyio apMatypy, CTajgbHble 3aKJafiHble [eTajH,
3anoyiHAeMble GETOHOM WIH pacTBOpPOM UIBbI, OETOH-
Hble LIMOHKH WIM ([UIA CKaTbIX 37eMeHTOB) HeNoc-
PeaCTBEHHO uepe3 OeTOHHBIE MOBEPXHOCTH CThIKYEMBIX
37IeMEHTOB.

,HJIH Tnepenayd 3HAaYUTENIbHBIX CHOBHIAIOIINX yCHJ'IHl‘:I
B CTbIKe Yepe3 3alloNHseMble GeTOHOM HIIM pacTBOPOM
LIBBI MeXAy COOPHBIMH 3JIeMEHTIAMH Ha CTBIKYEMBIX
NOBEPXHOCTSAX  peKOMeHAyeTcA  TpelyCMaTpHUBaTh
YCTPONCTBO HaceuykKH WK (GUIYpHOTo, MO BO3MOX-
HOCTH HeapMHPOBAHHOIO NPOGhHIIA.

§.87(5.43) . Kectkue cThIKH CBOpHBIX KOHCTPYK-
LMH JOMXKHBI, KaK NpaBWIO, 3aMOHOJIMYUBATRCA 3aMON-
HEHHEM IIBOB MeXHOY 3neMeHTaMH OeroHomMm. Ecn
IIp1 HM3rOTOBJIIEHHH JIIEMEHTOB obecneunBaeTca IUIOT-
Has IOATOHKA MOBEPXHOCTEH OJHOM K HApyroi (Ha-
Ap¥Mep, NPH HCNOIb30BAHHHM TOPLA OOHOIO H3 CTBhIKYe-
MBIX 37IEMEHTOB B KauecTBe OMalyOkuM UIs Topla
OpYroro), HOMyCKaeTcs Ipu nepefaye uepe3 CTBIK
TOJIBKO CKMMAIOLIETO YCWIMA BbIMONIHEHHE CTHIKOB
HaCyXo.

5.88. KOHCTpyKTHBHbIE pelUeHHA PpEKOMEHAYEeTCA
NpHHMMAaTh TaKHe, [P KOTOPbIX 0becneyHBaercs mpoc-
TOTa HM3rOTOBJICHHA CTBIKOBBIX HeTaled (3aKyapHbix
geraneit, CceToK M T.M.), HX cOOpkH, ¢ukcauuy B
¢dopme, popmoBanus u3genus (yno6crBo npobGeroHH-
poBaHmMA), a TaK)Ke MOHTaXa M COEOMHEHMA >Keye3o-
GeTOHHBIX COOPHBIX 3IEMEHTOB.

5.89(5.44). C1biKN 371EMEHTOB, BOCNpPHHHMAIOLIHE
PACTATHBAIOLLME YCHITHA, JOJKHBI BBITIOTHATLCS |

a) CBapKOM CTalbHbIX 3aKMAa[HbIX [AeTaNeH;

6) cBapKoO# BbITYCKOB apMaTypbl;

B) CKJICHBaHHEM 3JIEMEHTOB KOHCTPYKUMOHHBIMH
MONMMEPPACTBOPAMH C HCTIOJIb30BAaHHEM COCQMHHTEIIDb-
HbIX JIeTaJIeH U3 CTEP)KHEBOH apMaTypbl;

r) 3aMOHOJIMUMBAHMEM BbIMYyCKOB apMaTypbl BHa-
XTECTKY.

ITpu npoexTHpoBaHMM CTHIKOB 3/IeMEHTOB GO PHbIX
KOHCTPYKUMA [OMXKHBI NpeAycMaTpHBaTbhcs TaKue
COEIMHEHHs 3AKUTAHBIX MAeTalell, NpH KOTOpPBHIX He
npoucxomwio ©Obl pa3rubaHua UX vacTed, a TaKxxe
BbIKOJIOB GeTOHa.

5.90. XecTkue CTbIKH COOPHBIX KOJOHH PEKOMEH-
OyeTca  BBINOJMHATH, MCHONB3YA BaHHYI0 CBapKy
BBIITYCKOB IIPOJIONIBHOH apMarypbl, PaclosloXeHHbIX
B CHELMATBHBIX MOAPE3KaxX, ¢ MOCIENYIOLIHM 3aMOHO-
JIMYMBAHMEM ITHX TOMIPE30K.

B Takux cTpIKax MeEXMy TOPUAMH CTBIKYEMbIX
KOJIOHH [JOJDKHa INpefyCMaTpUBaThCA LEHTPHpYIOLIas
NPOKJIafKa B BHIE CTaJIbHOM IUIaCTHHbI, 33aHKEPEHHOH
B GeTOHe WJIH NpUBapeHHOM NpH MOHTaXe K pacrpene-
JIMTETIBHOMY JIMCTY 3aKnafHo# meTanu (CM. vepT. 81;
yept. 122). Pasmepnl LeHTpupyWoIiLeH NPOKIIAfKH
NpUHHUMAIOTCA He bonee 1/3 cOOTBETCTBYIOLIETO pas-
Mepa CevyeHUs KOJOHHBI.

®opma M pa3Mephl IOAPE3OK ONpPENENAITCA YHCIIOM
CTBIKYeMbIX CTepXHed H UX [uameTrpamH (cM.
yepT. 122). CymMMmapHad BbiCOTa NMOApE30K IpHHUMA-
ercA He MeHee 30 cM M He menee 8d (d — mmaMerp
BBINYCKOB) ; rny6HHA NOApe3Kd AOJDKHAa NO3BOIATH
yCTaHAaBIIMBAaTh MHBEHTApHbIE (GOPMBI M OCYIUECTBIATH
Hepa3pyllaloiuMi YIbTpasByKOBOH KOHTPOJb.

a) 6)
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Yepr. 122. Kecrrauii CTBIK COOPHEIX KONOHH C BAHHO{I CBAPKOH
ApMaTypHBIX BBIMYCKOB

2 — NpH YeThIpeX YTIIOBBLIX apPMATYPHBIX BBIMYCKaX; 6 — Ipu

apMaTypHBIX BEINYCKaX, pacHoONIOXeHHBIX MO MEepUMeTpy Ce-

YeHHA; | — apMmaTypHEIe BHINYCKH; 2 — GETOH 3aMOHOJMYM-

BaHMA B NOApe3Kax; 3 — LEHTPHPYIOILAA NMPOKIAKa (CeTKH

KOCBEHHOI'0 apMHPOBAHUA B pa3pe3ax YCHOBHO He OKa3aHbI)

5.91. C1piku COOpDHBIX KOJNOHH C 3KCUEHTPHCHTe-
TaMH NpPOJOJIBHBIX CWI B CTaMH IKCIUTyaTaliHH MeHee
0,171 MoOryT BBINOJHATHCA COMPSKEHHEM TOPLOB
KOJIOHH Yepe3 CJIOH LEMEHTHOTO MNU MONHMEpHOro
pacTBOopa C OOpBHIBOM NpOONbHOM apMaTyphl (IKOH-
TaKTHRIE CTbIKM). Pa3nmuunbie THNBI KOHTAKTHBIX CTHI-
KOB IpUBefEHbI Ha YepT. 123.

B creike 1-ro THma M3 TOpLUAa BepXHEdl KOJOHHBI
BBICTYNaeT IEHTPHPYIOIUMA IUTHIDb B BHOE apma-
TypHOTO CTep)KHA OMameTpoM 32-36 MM, KOTOpAIi
3aBOJHICA B  3aMOJIHEHHOE O KMIKHM  PacTBOPOM
rHe3[0,  PachoJioXKeHHoe B LEeHTpe TOpLia HHXKHed
KonoHHbl. [Ina oOpa3oBaHus lIBa, 3alOJIHEHHOro
pacTBOpOM, Ha HHXKHEM TOpUE YCTaHaBJIMBAaeTcA
HEHTpHpyIoUas MNpOKJIaAKa ¢ OTBEpCTHeM Wi Npo-
IMycKa IThIP.
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Yepr. 123. Tunbl KOHTAKTHBIX CTBIKOB COOPHBIX KOJOHH

1 ~ ueHTpHpPYIOUMHE WTHIPL; 2 ~ HEHTPHPYOLIAS MPOKJIafKa; 3 — pacTBOp; 4 — cBapKa; 5 — NMPHXBATKa; 6 — CTEPKHH, CoeHHAeMBle
€ IIacTHHOR cBapkoli; 7 — NMPOMeXYTOYHble CTEPXHH C HPHXBATKOH; 8 — TOpleBLIe IACTHHBI C BHILITAMIIOBAHHLIMH OTBEPCTHAMHM
(Donepeunas apMaTypa yCIOBHO He MOKa3aHa)

B crbike 2-ro THIA BepXHMii TOpel B IICHTpe HMeeT
OeTOHHBIM BBICTYH, a HWKHHA — COOTBETCTIBYIOLLee
BbICTYIYy THE3[I0 KpPYIJION WIH NPAMOYTOJIbHOH HOpMBL
B IUIaHe.

CrepXHH B CTBIKax 1-T0 M 2-ro THNOB [OJDKHBI
OTCTOATh OT GETOHHOM MOBEPXHOCTH TOPLOB He Gonee
Yyem Ha 10 Mm.

3% TMOD — CTBIK CO CTaJbHBIMH IUIACTMHAMH MO
TOpUaM KOJIOHH, COE[UHEHHBIMH CBAapKOH CO CTEpX-
HAMH TNPOAONbHOH apMarypbl B BbILITAMIIOBAHHBIX
WIM pa33eHKOBaHHBIX OTBEPCTHAX WIH C TOMOILBIO
HakJiaok. YHcIo coeguHsAeMpIX TakHM oOpasom
CTep)KHell OIlpefensAeIcs pacyeTOM Ha MOHTaXXHbIe
Harpy3ku M IHpHHMMaeTcs He MeHee 4eTbipex (yrio-
Bbix)  cTepkiedt. OcranmbHble  (HpOMEXYTOUHbIE)
CTep)XHU YCTAHABJIMBAIOTCA IUVIOCKUMH TOPLAMHK B YHOP
K IUIaCTMHaM M NPpUXBaThiBaICA K HHM [YTOBO#
cBapkoi. Ilocme MOHTa)ka KOJOHH TOpLEBBIE IDIAc-
THHBI COEOMHAIOTCA NPOTSKCHHBIMH CBapHBIMH LLIBaMH
1I0 IEpuUMeTpy WIH 10 YIT1aM CeUeHHUA.

TonuuuHa TOpUEBBIX IUTACTHH IIpHHMMaeTICsAd He
MeHee: NpU COeAMHEHMH apMaTyphl ¢ IUIacTMHOH B
BBIIITAMIIOBAaHHbIX OTBEPCTUAX WK B ymop — 0,254,
M 6MM; B pa33eHKOBaHHbIX oTBepcTHAX — 0,35d,
U 12mMm (d, — [MaMeTp TNpPOJONHBIX CTepXKHei,
TpeGyeMbiii 10 pacueTy). Eciu B CTBONE KOJOHHBI
YCTAHOBJIEHA YUMThIBaeMasd B pacueTe KOCBeHHas
apMarypa, TOJILMHY IUIaCTMHBI ClelyeT YBenH-
YHTb Ha 2 MM.

592(5.24). Ha xoHueBbIX yYacTKax CTbIKYEMBIX
KOJIOHH, €ClIM He MpeRyCMOTPEHO CIELHAIBHOE YCHIle-
HHe (0DOo¥iMa, 3aKJIafiHbIe AETATH ), OJDKHBI YCTaHABIH-
BaTbCA CETKH KOCBEHHOrO apMHPOBAHHA B COOTBET-
CTBHM C yKa3aHMaAMHU ml. 5.78 u 5.79 B KonuuecTBe
He MeHee YeThIpeX CeTOK Ha JnuHe (CUMTasg OT Topua
anemeHnTa) He MeHee 20d, ecnu nNpomonbHas apMaTypa
BBINONIHAETCA M3 INIaJKUX CTepXHeH, n He MeHee 10d —
H3 CcTepXkHed MNepuopgudeckoro npodwnsa (d — Hau-
GombLIMi AuaMeTp MPOIONIbHON apMarypbl) .
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Ko3pduuueHT HachilueHHA KOCBEHHOH apMaTypoil
My, (cM. . 3.57) npuHuMaetcsa He meHee 0,0125.

A CTbIKOB, YKa3aHHbIX B 1. 5.90, nipu HeoGxomm-
MOCTH CBapHbIMM CETKaMH MOXET apMHpPOBAaTbCA M
GeTOH 3aMOHONHYMBAHMA B 30He MNOApe30K. B 30He
NOAPE30K YCTaHAB/IMBAIOTCA OJMH-IBA 3aMKHYTHIX
XOMYTa, OTHOa0ILMX apMaTypHbIE BBIIYCKH.

Ilpu KOHTaKTHBIX CThikax 3-ro tHna (cM. 0. 5.91)
B KOHUEBBIX YYacTKaX CTHIKYEMBIX KOJIOHH Homyc-
KaeTca He IpedyCMaTpuUBaTh CETKH KOCBEHHOro apMu-
POBaHHUA, eCJIM OHH He IIPelyCMOTPEHbI B CAMHX KOJIOH-
Hax. OnHako Ha miuHe 10d, KOHUEBOro yyacTKa Cie-
OyeT YCHIMBATh IONEpeyHyio apmarypy (XOMyTbi,
CETKH) TOH ke KOHCTPYKUMH, YTO H B CTBOJI€ KOJIOHHBI,
npuHMMas ee wiar He Gomnee: 0,25 HauMeHbLUero pas-
Mepa ceyeHus, 0,6 milara IoONepeyHOH apmaTypsl B
CTBOJIE KOJIOHHbI; 80 MM.

5.93. Paamepbl CBapHbIX IIBOB, BBIMOJHAEMbBIX TpH
M3TOTOBJIEHHH CTAJIBHBIX 3aKIAaJNHbIX AETaledl M IIpH
COEeMHEHUH MX NpH MOHTaXe B CThIKax COOpHBIX Iie-
MEHTOB, CJIEAyeT pACCYMTBIBATD B COOTBETCTBHK C
tpeboBannsamvn CHull 11-23-81. Briop cnocoGa caapku
BBIIyCKOB apMaTypbl H KOHCTDYKTHBHbIE 3]I€MEHTBI
3THX COeOMHEHMH ciiedyeT IIpefyCMAaTpHBaTh COIJIaCHO
mn. 5.15-5.17, a TakXXe rocCyHmapCTBEeHHBIM cTaHmap-
TAM H HODMATHBHBIM [OKYMEHTaM IO TEXHOJIOTHH
CBapKH.

Ilpy KOHCTPYMpOBaHMH CBAapHBIX CTHIKOB M 3aKjiaj-
HBIX JeTanedl cremyeT MNpedycMaTpuBaTh CHOCOGHI
CBApKH, He BbI3bIBAIOLIME KOPOONEHHA CTANBHBIX
AcTasiedl CThIKOB.

5.94(5.51) . IIpu nMpoeKTUPOBAHUH IEMEHTOB cBOP-
HbIX NEPEKpBITHH CiIedyeT IpedyCMaTpHBaTh yCTPOH-
CTBO IUBOB MEXIY HHMH, 3alOJIHAEMBIX GETOHOM,
INlupuna 1BOB Ha3HAYACTCA M3 YCIOBHA OOecHeueHHA
KayeCTBEHHOrO 3anoJIHeHHMA HMX M OOJDKHA COCTaBMIAThH
He meHee 20 MM 1A 3JIEMEHTOB BBICOTOM CEYEHMA MO
250 MM u He MeHee 30 MM — 1A 37IleMeHTOB GoJibLiei
BbicoThl. [Ipu 3TOM HomkHa ObiTh 0bGecneyeHa BO3MOX-



HOCTb pasMeUleHNsA CTHIKYEMOH apMaTypbl WX 3aKiaji-
HbIX IeTAJIeH M UX BBICOKOKAYECTBEHHON CBAPKH.

Knacc GeroHa musi 3anofiHeHHs IIBOB, EPENAIOLIKAX
pacyeTHble YCWIMA, MPUHHUMACTCA B COOTBETCTBUH C
m24.

Jna  32aMOHONMYMBAHMA TPYHHOAOCTYIHbIX WM
TPYOHOKOHTPONIMPYEMbIX MECT CThIKa pPEKOMEHIYeTCs
3alofIHeHKe LIBa pPacTBOPOM WIM GETOHOM IOj, aBe-
HHEM, a TaKxke NPUMeHeHHe paciiMPAIOLIETOCA LIEMEHTa.

CrponoBounbie yCTpOHCTBa

5.95. 1Ipy MPOEKTHPOBAHUH COOPHBIX JKeEIe306eTOH-
HBIX M3OCNME crnemyer mpedycMaTpHBarh yHoOHbie
crnocoObl 3aXBaTra MX rpy303axBaTHBIMH NpHCHocobie-
HHAMM TIpH cHATHM ¢ dopMbl (pacmanyOke), a Taioke
TIpH TIOTPY30UYHO-PA3rPY30UHBIX M MOHTAXHBIX paboTax.

CnocoGbl M MecTa 3axBaTa cjefyeT Ha3HauaTh C
Y4eTOM TEXHOJIOTMM H3TOTOBJIEHHS ¥ MOHTaXa H3NeInsd,
a TaKXXe €ro KOHCTPYKTHBHBIX OcOOeHHOCTe.

Uspenue pomxHO ObITh TMPOBEpEHO pAaCcYeTOM Ha
ycnoBus paboTHl NpH NPHHATOM crniocobe H pasMelue-
HHY MecCT 3aXBara.

5.96. B OeTOHHBIX M ’Kene300€TOHHBIX H3IENUAX
ciemyeT NpedyCMaTpMBaTh YCTpOMCTBA IA MX CTpO-
NMOBKH: CTPOMOBOYHBIC OTBEPCTHA (B TOM WiCHe A
MHBEHTApHbIX IMeTelb), Nasbl, YCTymsl M T.I. WIH
CTalMOHApHBIE CTAIBHLIE CTPONOBOUHBIE METNH, KOTO-
pble [OJDKHBI OBITh BBINOIHEHBI M3 TOPAYEKATAHOM
CTaJIK COTJIacHo . 2.18.

3axBar H3OENHil PEKOMEHAYETICA HpexyCcMaTpuBaTh
TI0 BO3MOXHOCTH Oe3 IIpUMEHEHUS YCTPOHCTB, Tpebyio-
LMX pAcXofa CTald, NMyTeM CO3[aHHA YTIyGneHui,
[a30B, OTBEPCTUl, YCTYNOB ¥ Op. (¥epT. 124).

5.97. Ilpu NMpOEKTHPOBAHMM H3[ENIMH CO CTPONOBOY-
HBIMM TIET/IAMH CeflyeT NIPHMEHATH YHH(DHIMPOBaHHbIE
netnd. IlpH oTCyrcTBMH YHHPMUMPOBAHHBIX NeTenb C
TpeGyeMbIMH XapPaKTEPHCTHKAMH PeKOMEHIYeTCA KOH-
CTPYMpOBaTh IIeTJIH THIIOB, MPHBECHHBIX Ha YepT. 125.

MuHMMaNbHbIE MTApaMeTphl AIA MeTendb C NpAMBIME
4 oTorHyreimMu BerBamHM mamos II1,1 u M2,1 (cm.
uepr. 125) mpuBeneHs! B Ta0. 48.

a

1
1
I

-

Yepr. 124. [lpumepbl CTPONOBOUMBIX YCTpOiicTB §¢3 MeTenb

a — Opu cTponoske 65I0Ka; 6 — CTPONOBOUHBIE OTBEPCTHA B

KONIOHHe; & — COYeTaHHe [OBYX pasHBIX CTPOMOBOYHBIX

YCTpOHCTB B ONHOM H3penMH; | — Ipy3oBbie CTPONELI; 2 — BRI

pe3 U171 3aXBaTa; 3 — OTBEPCTHA IS 3aXBaTa; 4 — NeTnH ond
3aXBaTa NpH M3BJICYeHNH 13 GOpMBI

5.98. Nuamerp crepxHA nemm d peKOMeHLyeTcH
NMpHHKMaTh COrfacHo 71abn.49 B 3aBACHMOCTH OT
MacChl M3fieliHd, NpHxopsiuedicAa Ha merymo. Macca
H3[eNUs OlpeneNiAeTcs COINMACHO yKa3aHuaM . 2.13.
llpy nopgbeme IUIOCKHX HM3OENUA 32 YeTbIpE HETIH
Macca M3JIENHA CYHMTAeTCA pACnpefeNicHHOH Ha TpH

IIeTIIH.
TaGnuuna 48
MNetmnn 0603HaueHUs Pasmeprt, MM
NapaMeTpoB
3 d 6-12 14; 16 18-22 25
. d R 30 30 40 60
1 el

g . 4; r 20 30 40 60

f E AN a, 3d

o . a, 6d
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Yepr. 125. Trrisi cTpOnOBOMBIX neTENb

@ — cBoGONHO pa3MeniacMBble B HIEIMK H3 CTANMR KAACCoB A-l1u Ac-II; 6 — pasMmeniaeMule B CTECHEHRHBIX yCJIOBHSX H3 CTAJIE KIIACCA
A-L; @ - 70 xe, u3 crama xnacca Ac-If

Tabnama 49
Iuamerp | Macca u3nenns m, {|duamerp |Macca usagenus m,
CTepXXHA KI, IpHXOns- CTePXKHA KI', IpHXoaA-
nerim, iancs Npu MeTnH, masacsa OpH
MM nogseMe Ha OgHY MM nogbkeme Ha OfiHY
neTnio H3 CTAH OeTiio U3 CTaIH
Knaccos KJ1acCoOB

Al Ac-Il Al Acl
6 150 - 18 2500 3100
8 300 - 20 3100 3900
10 700 900 22 3800 4700
12 1100 1500 25 4900 | 6100
14 1500 1900 28 6100 7600
16 2000 | 2500 | 32 8000 | 9900

Mpumeuanu n: 1. 3uauenus m cooTREICIBYRT yray
MeXIy CTPONaMH H TODH30HTOM, pasHoMy 45° wu Gonee;
mMeHbumit yron HakfOHa He nomyckaercs. Ecitu rapanmupyercs
CTPONOBKAa H3fICIMA ¢ MNOMOIBI0 BEPTHKAIBHHX CTPONOB,
BOUycKaeTcsd mpu nopGope AuaMeTPa NETNM yMeHBUIaTh MACCY
H3lenHs, HPEXOIAINYIOCH Ha nerno, B 1,4 pasa.

2.Yipn maamerpe cTepxHS HeTH oT 8 [0 22 MM BKIION,
BONYCKaeTCA YBEJIMUMBATDH IPH CHNELMAILHOM 00OCHOBAHHH
npuBefieHHRIe 3HaYeHHA m Ha 25 %.

[Ipn momgbeme 3a TpH NMEeTMH M Gonee, pacmonoXeH-
HbIX Ha ONHOM TOpUE H3[eius (HalpHMep, HA CTEHO-
BOH IaHeJM), Macca H3Menus NpHHHMAaeTCAa pacripe-
HeJeHHOM TONBKO Ha ABe NeT/HM, HO3TOMY B 3TOM Ciy-
Yyae yCTaHOBKa Gonee ABYX IeTeJIb HE PCKOMEHAYeTCA.
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Ips npAMeHeHnn NprcnocobieHuit (camobanaHcHpyo-
IMXCA TpaBepc), 0oOecnedHBAlOUMX CcamMoGalaHCHpo-
BaHHE YCHIHH MeXOy CTpPOMaMH, HOIyCKAeTCHA MaccCy
H3[eNuA pacClpefeNiaTh MeXAy NeTIAMH B COOTBETCT-
BHH ¢ KOHCTPYKIMeH nprcnocobnenus.

5.99. BeicoTy npoyumHbl neTnH A, (cM. uept. 125),
COOTBETCTBYIOLIYI0 pa3MepaM YalOYHBIX KpIOKOB rpy-
30BBIX CTPONOB, ClieAyeT NPUHUMATDh PaBHOMH, MM

60 . . . npu MaMeTpe CTePXKHA MeTny oT 6 mo 16 MM,
80..., " " » 18w 22 ,,
150...,, o " » O0T25p032 ,,

Inuny I u rayOuHy 3amycka h; KOHIOB BeTBei
neumH B OeToH mapgenmua (cM. uepT. 125) pexoMeHmy-
€TCcs IpUHMMaTh COriiacHo 1abs. S0.

Ta6auua 50
HopmamusHasa KyOukoBas Jinuna I'ny6uua
MPOYHOCTh 6eTOHa B MOMEHT 3anyCcKa B 3anycKa B
NIEpBOTO NIOAbEMa H3MIeNIHA, Geron Ig GeroH hy
Mlla

Or3pmo § 45d (50d) 35d (40d)
Cs.5m0 8 35d (40d) | 25d (30d)

» 8,18 30d (35d) | 20d (259)

» 15 1, 25 25d (304) 15d (204)

Ce. 2§ 20d (25d) | 15d (204)

HpuwmesaR H e 3HaieHHd, NpHBeneHHbIe B cKobKax,
OTHOCATCA K CNYYasM MOABEMA B BEPTHKAILHOM MOJIOXKECHHM
O[HOCJIORHBIX TOHKOCTEHHBLIX S3JIEMEHTOB (THM2 CTEHOBBIX
naHeneft H3 TAXKeJIoro GeToHa) ToMuMHOR He Gonee 220 Mm.



[Ipn pacnonoxeHuM CTPONOBOYHBIX NETENb B CTaH-
HapTHBIX yruyGneHUax (dept. 126, d) 3HayeHue hy,
MOXHO OTCUMTBIBATh OT BEpXHEH MOBEPXHOCTH GETOH-
HOT'O 3JIeMeHTa.

Bo Bcex cnmydasx 3HaueHue [ ciieAyeT MPUHHMATH
He MeHee 200 mm.

Zist nerenb, BHINOIHAEMBIX K3 apMaTypHOH CTalM
@25A-1 u S28A1I1 u Gonee, 3navenus I/, u hy cne-
nyet yBesauuBarb Ha 20 %.

BerBu nemm u3 cTanu kiaccea A-l, a Takoke npsMbie
(6e3 o1rMGOB) BeTBM meTenb W3 CTAMM Knacca Ac-II
JOJDKHBI 3aKaHYHBATbCA KPIOKaMH.

B HEoOXOmMMBIX CIIyYasX JONYCKAaeTCA pacrnolararh

BETBH NOJ, YITIOM OfIHa K JIpyTOH He Gonee 45°,

Jina w3ngenuit 3 NEerKHX OETOHOB CIPOMOBOYHBIE
NETNH CreflyeT YCHIMBATh MNOMEPEYHbIM CTEPXKHEM,
pacnonaraeMbIM B YpOBHE KPIOKOB BeTBeii neresb.

Paccrosme mexay GoKOBOM MOBEPXHOCTBIO XBO-
CTOBOTO YYacTKa KpIOKa NETIH U NOBEPXHOCThIO H3[ie-
JIMsA, U3MepAeMOoe B IUTOCKOCTH KpIOKa, CJIefyeT HpH-
HUMATh He MeHee 4d (uepT. 125,4).

a)

24d /) Fajal

Yepr. 126. Pasmeps! JYHOK Ans 3aray6aeHHOTO pacnoioxKeHust
MpOYILHH CTPOTIOBOYHBIX NeTeNb
a — 3aMKHyToe yTriyGneHue; 6 — pa3oMKHyToe yriyOneHue
(Ha Kpalo u3geImis) NpH OHaMeTpe CTepXKHA NeTm 6 — 16 Mm:
Ry =125 MM, a=30 mm, b; =50 wmm, [ =25 wmm,
I, =30 MM; npu OMaMeTpe CTepXHA MeT/m 18 — 22 mm:
Ry =150 MM, a=40 MM, b; =65 MM, [, =30 mMm,
I, =30 Mmm

B T1OM (yuae, eciH HEBO3MOXHO MpOM3BECTH
Ha HeoOXOMMMYyI0 [IMHY 3allyCK KOHIOB [eTIH, aHKe-
POBKY NeTiIH HeOBX0MMO OCYILECTBIATL pajiiHYHbIMK
cnoco0amy, HanpuMep NPHBAPKOH K  3aKIIaHBIM
HOeTaNAM, 3aBefieHHeM 3a pabouyio MPONONbHYIG apMa-
Typy ¥ T. A. Hapesaiocts NpuHATOH aHKEepOBKH METIIH
cliefyeT NOATBepAHTDh PacieTOM MITH HCTLITAHHAMH.

5.100. fonyckaeTcs pacrionaratb  CTpOROBOYHbIE
HeTIH B YryGleHHsAX TaK, 4YTo6bpl MX HPOYUIHHBI
pacnojIarajiuch HWXKe FpaHd OETOHHOIO WM JKeJe30-
OETOHHOro H3menuA. JTO pPacnoNioXeHHe OcCOOGEeHHO
peKOMEHAyeTCA NPH MeXaHW3WPOBAHHOM OTHeNKe Mo-
BepxHocTH GeroHa, Korzga BBICTYyNawlipe IETIH

MeIIalT Takod oTaenke. YruyOneHMA s INerensb
MOTYT OBbITh 3aMKHYTHIMH (CM. 4YepT. 126, a) wiu
pasoMkHyTbiMu (uepr. 126, 6). B mocnenuem cmyvae
B HHX HE CKOIUIAETCA BOJA, KOTOpas MoOXKeT 3aMep3-
HyTb, 2 TAKXe yJIYYIIAITCA YCAOBUA GHKCAUUM TETENS.

U3 ycrmopus 3aBelleHHA B MNpPOYIMHY YaJOYHOTO
KpIOKa CTpomna JIYHKY ClefyeT pacnojarath co cMeile-
HUEM K CEepefMHE H3JeNus OTHOCHTEIbHO IUIOCKOCTH
NpOYLUHHbBI.

3AKJIAZHBIE JETAJIH
O6mue NoNnoXeHHn

5.101. ITpu npoexTHpOBaHWM >KeNe306eTOHHBIX KOH-
CTPYKIMI peKOMEHOYeTCH HNpPUMEHATh IpeHMyINecT-
BEHHO YHHGUUMPOBaHHLIE CBAapHBIE, LITAMIOBAHHbIC H
LITAMIIOCBAPHBIE 3aKNIA/IHBIE NETAIH.

5.102. 3aknagHpie OeTald HOMXHBI OBITH 3aaHKe-
peHbl B 6eToHe.

CrapHbie 3aKiafgHbie AeTany OOBIMHO COCTOAT U3
wIacTHH (OTpe3KOB IONOCOBOM, YITIOBOH WM (acoH-
HOH CT&IM) C TNpPUBApeHHBIMM K HUM BTaBp HIM
BHAXJIECTKY HOPMAJIBHEIMH HWIM HAaKJIOHHBIMH aHKe-
pamu (uepr. 127).

liramnosaHHble 3aKkmagHble OETIM COCTOAT M3
YYaCTKOB, BLINONHAIOIMX QYHKIMIO IUIACTHH H HOJO-
COBBIX AHKEPOB, HMEIOILMX BILITAMNOBAHHbIE BbICTY IbI
1A ycwleHus aHkepoBKy (uept. 128, g, 6).

Ecnu npu H3roTOBNIEHHH 3aKJIafHBIX ieTajied Npume-
HAIOTCS IITaMIOBaHHME M CBapKa, TaKHe [eTajlH Ha3pl-
BalOTCA LUTaMnocBapHeiMH (ueprt. 128, ¢, 2). KoHcr-
pPYKTHBHbIe TpeGoBaHHA K IUTAMIIOBAHHBIM 3aKJIafl-
HbIM [iETaIAM M IUTaMOOCBApHBIM HETAJIAM, BbINOJ-
HeHHBIM C TNpHBAPKOH aHKEepYIOIMX CTepKHeH K
IITaMAOBAHHbIM 3aKIAJHHIM [ETANAM, NPUBCACHBI B
»PEKOMEHAIAX N0 MPOCKTHPOBAHHIO CTAJIBHBIX
3aKJIaIHBIX JBeTanell UIf Kelle300eTOHHBIX KOHCTPYK-
i (M., Ctpornanar, 1984).

3akiiagHpie OETAIM MOTYT MMETb TaKXe YIOphl
misa paGoTel Ha caBur (cM. uept. 127, @), ycTpolicta
iA KpellleHus K dopmam, 6ONThI OJIA COeIUHCHUA
COOPHBIX 3)¥eMEHTOB H T. II.

5.103.Ins1  BO3MOXHOCTH  MEXaHH3UPOBAHHOTO
3arMaXHBaHWA NOBEPXHOCTH >kefie306eTOHHOTO H3fe-
JIHMA IOUTACTHHBI CO CTOPOHBI 3TUX NMOBEPXHOCTEH peKo-
MeHpyeTca 3arnyonaTs B 6eTOH He MeHee YeM Ha § MM.

B mracTuHax 3aKNafHBIX JeTalel, pacHoIOKEHHBIX
Ha BepxHei (TipM GeTOHMPOBAHHH) NMOBEPXHOCTH M3fie-
JMsi, ¢ HAaHMEHbIIMM pa3MepoM CBbite 250 MM ¥ B
IVIACTHHAX, 3aKPbIBAOIMX MOMHOCTbIO WIH 6ONMbLIYIO
YacTh TpaHu GeTOHMPYEeMOTO 31IeMeHTa, MpeayCcMaTpH-
BalOTCA OTBEPCTHA [UIA BHIXOJA BO3[yXa IIpH YKJIaKe
M ymioTHeHMH OeToHa W [N KOHTPOAA KauecTBa
GeTOHMpOBAHUA.

5.104. Ins o6ecneyeHus MPOEKTHOTO NOJIOXEHUA
3aKIIagHOM [ETAIH B U3MENHUH cienyeT N0 GeTroHMpoBa-
HMA TIPEAyCMOTPeTh ee (PUKCALMI0 NyTeM BpPeMEHHOro
KpeluleHusa K snemeHTam Gopmebl. Ilpumepnt Taxo#t
¢uxcamuu npuBefeHbnl B PekoMeHUNALMAX, yHoMsHy-
ThIX B 1. 5.102. [Ipu pacnonoxceHuH IeTanu Ha OTKpbI-
TOH NpH GETOHMPOBAHHM NMOBEPXHOCTH M3OENUsA, KOrja
ee KkpelUleHue K OopraM ¢opmbl HelenecoobpasHo,
feTanp JOMyCKaeTCs pHBApUBATh K apMaType.
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Yepr. 127. MNpumepbl KOHCTPYKIMi CBapHBIX 3aKNaAHBIX AeTaneii

@4 — C HaKJIOHHBIMH H HOPMAJILHBIMM 2HKEpPaMHM THNA ,,0TKPbITHIA CTONMK™; 6 — THNA ,,33KPHITBIl CTONHK™; 6 — TMNA ,,0TKPLITHIN

CTOJIMK” C yNopamH; 2 — C MpUMeHeHHEM YI7IoBO#t CTann; / — HopMaibHble aHKepa (NpuBapeHHble BTaBp); 2 — HAKJIOHHbIC aHKepa

(npUBapeHHble BHaXJIECTKY); 3 — ynop, paGoraloupiii B OBYX HanpasneHHsXx; 4 — TO Xe, B ONHOM HAaNpaBNeHMM, 5 — OTBEpCTHe
A pHKCcaHU

Yeprt. 128. [IpuMepsI KOHCTPY KM 3aKIIAAHBIX AeTaneil

a, 6 — LITaMIIOBZHHBIX; 8, 2 — LITaMIIOCBaPHBIX

5.105. [Ins obecneueHus OONTOBEYHOCTH 3AKITAAHBIX
aeTasiell cnedyeT lipedyCMaTpHBaTh HMX aHTHKOpPO-
3uOHHYI0 3auMTy. Bbifop cnmocoba 3aumThl HasHava-
€TCS B 3aBHCHMMOCTH OT CTENEHH ar pECCHBHOCTH Cpelibl,
B KOTOpO#l DOyder 3KcCIULyaTHpOBaThCA 3aKJIafHAaA Mde-
TaJIb, B COOTBETCTBHH ¢ TpeGoBanuamu CHull 2.03.11-85
U [locobus x HuM, a Takxe PekomeHnauuM, ynomsaHy-
TeiX B 1. 5.102.
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5.106. B pabounx yeprexxax M3genmmil pacxop CTalu
Ha 3aKkjajHble JeTald [OJDKEH MOJCYMTHIBATHCH
OTHENBHO OT apMarypbl M COEHHMTENIbHBIX JeTaIeH.
Ilpu sTOM B Maccy 3akiafHbIX AeTaneH BIJIIOYAeTCA
TAK)K€ MAcca aHKepOB M JAPYTHX NPHBAPEHHbIX CTePXK-
HeH C y4YeTOM TEeXHONOrHYECKHX IpHIYCKOB, HeoO-
XOOMMBIX VI OCYLIECTBJIEHHA CBapKH (OIUIaBJieHHe
M ocaKa B pacIUIaBJICHHbIA MeTann, 3antyOneHue
aHKepoB B NPOGHTLIC OTBEPCTHA U T. 11.) .

Inactannl

5.107. BotGop Mapok cranmu ans IUIaCTHH 3aKjaj-
HbIX JleTaJieil NPOU3BOIHUTCA COTJIacHO Tabi. 13.

5.108. TonmuHa IUIaCTUH WM APYTHX BHELIHHX
3JIEMEHTOB  3aKJaJHbIX JdeTajied olpeaendaercd B
cooTBeTCTBUHM ¢ M. 3.105, a Takke TeXHOJIOTWYeCKHMH
TpeGOBaHMAMH 0[O CBapKe, YKa3aHHLIMH B mm. 5.116
H 5.117, Ho He MeHee 4 mMm. Kpome TOro, IpH Inpu-
BapKe CTAIBHBIX IJIEMEHTOB K IUIACTHHE, MMeEIoLier
KOHTAaKT ¢ OeTOHOM, ee TONIUMHY cleflyeT NpHHHMAaTh
B 3aBHCHMOCTH OT BBICOTBI MOHTaXHOIO YIJIOBOTO
HIBa HEe MEHEE BETHYMH, YKA3aHHBIX B TaOn. 51.

5.109. IIpn Ha3HaYeHMH pa3sMeEpOB IUIACTHHBI, OIIK3-
KHX K pa3MepaM CeYeHHs >KeJie300eTOHHOIO 3JIeMEeHTa,
clelyeT YuYMTBIBaTb HX JONyCKaeMble IUTIOCOBBIE
OTKJIOHEHHA, MpeayCMOTpeHHblE HOPMAaTHBHbIMH JI0KY-
MEeHTaMH, H obecneuuBaTh BO3MOXHOCTb CBOOOIHOM
YCTaHOBKH 3aKJIaIHOW [JeTajii MPH MHUHYCOBBIX OTKIIO-
HEHHUsAX pa3MepoB (GOPMEI.



Ta6numa 51

TonumHa mracTHEBEl | MaKCHMabHO [ONyCTUMas BLICOTA
3aKj1agHoOM neTany, kf,MM, YIJIOBOTO [Ba
t, MM
OIHONPOXOIHOTO | ABYXHPOXOZHOTO
4 5 6
5 6 8
6 8 10
8 12 16
2 1¢ - 1,8¢
Asnkepa

5.110. Ankepa 3aKkmafHeIX geTaneil cClefyeT mpoek-
THpPOBaThb NPEUMYIIECTBEHHO M3 apMaTypbl KIIaccoB
Al u A-Il puamerpom 8-25 mm. Jlomyckaercs
MpUMeHATb apmarypy Kknacca AT-IIIC s askepos,
NPHBApHBAEMbIX BHAXJIECTKY.

Mapky cranu mis aHKepHBIX CTepXKHel Heob6xoauMo
NpHHUMAaTh B COOTBETCTBMM ¢ Tabn. 12. PacyerHsie
aHKepa M3 INaIKOM apmarypnl kiacca A-I MoxXHO
OpBEMEHATh TONMBKO INpH HATHYMH YCHICHHA Ha WX
KOHIIaX B BUI€ IUTACTHHOK WJIM BBIC2XXEHHBIX I'OJIOBOK.
Jnsi KOHCTpYKTHBHbIX AeTaneil JONMyCKaeTCA IpHMe-
HATb aHKepa M3 TOM ke apMaTyphl ¢ YCTPOHCTBOM Ha
HX KOHLIAX KpIOKOB.

5.111. Yucno pacyeTHbIX HOPMAIbHBIX AHKEPHBIX
CTEpXHeH B 3aK/IafHOW NeTany NPHHHMAIOT He MeHee
YeThIpEX, OQHAKO NpPH OTCYTCTBHM OTPHIBAIOLIMX CHII U
U3rHGaUWHX MOMEHTOB OHO MOXeET ObITh YMEHBIIEHO
no oByx. Ilpu neicTBUM OTpHIBAOINMX CHI ¥ U3ruOato-
LIMX MOMEHTOB, €CIH OOecleuMBaeTCA IPUIOXKEHHE
3THX YCWIHHA B IUIOCKOCTH PacnoJjiOXeHHs aHKepoB,
NOMYCKAaeTCsi NMPUMEHATh 3aKJiaJHbie JETaH C AByMA
HOPMaJIbHBIMH aHKEPHBIMH CTEPXHAMH.

Uycno pacueTHbIX HAKJIOHHBIX aHKEpOB cCiedyer
NpUHKUMaTh He MeHee ABYX. I[lpu 3Tom HeoBXxogumo
ApenycMaTpuBaTh TaKXe KaK MMHHMYM OOMH HOp-
MajbHbIA aHkep. IIpy Hamuuuu B 3aK/IafHOH HETANH
He MeHee YeTbipeX HOPMAIbHbIX aHKEPOB MOXHO
OOMYCTHTh OfMH HAKTOHHbIA aHKep. LA aHkepHbIX
CTepXKHEeH, [IpUBapMBaeMbIX BHAXJIECTKY, YFOM MX
HaKJIOHAa K HAlpaBieHHI0 COBUTAIOILEH CUIbI ClIedyeT
NPUHUMATh paBHBIM OT 15 10 30°.

Pacctosinsg Mexay OCAMHM aHKepoB, Tpebyembix
HO pacyeTy, QOJDKHBI ObITh HE MeHee BEJIMYMH, MpUBe-
JeHHbIX Ha uept. 129.

5.112(5.14). llnuHa aHKepHbIX CTepxHe# 3axsiaj-
HpIX HeTaneil NIpH JeHCTBUM Ha HUX PaCTATHUBAIOLIMX
CHJ1 [IOJDKHA ObITh He MeHee BeJMuMHbI /,, , onpenense-
MOW MO yKa3saHuaM I1. 5.44. IIpu 3TOM UIMHY pacTd-
HYTBIX AHKEpHBIX CTCPXKHEH, 3a[eaHHbIX B DPACTAHY-
ToM GeToHe WK B CXkaToM GeroHe npu 6./ R, > 0,75
WK 0./ Ry < 0,25, ciemyeT onpeaenaTh Mo popmysre
(316), nonb3ysch 3HAUEHHAMU wW,,, AN, U A,, TO
no3. la 1abn.44. B ocTajbHbIX ClIyyasx YKa3aHHBIE
3HaYeHUsA CclelyeT NPUHUMATh IO To3. 16 Tabm. 44
(3mech 0p, — CXUMAKLIME HaNMpsKEHMA B OeToHe,
OeHCTBYIOLME NMEPNEHANKYNAPHO aHKEPHOMY CTePXKHIO
H onpefensdeMble Kak AJA YNpYyroro MaTepHana IO
NpUBEEHHOMY CEYEHUI0 OT NOCTOAHHO JEHCTBYIOIUUX
Harpy3oK npu Ko3¢pGuLMeHTe Haie)XHOCTH N0 Harpy3Ke
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Yepr. 129. Hanmetibuime paccTORHUs Mexay aHKepaMH M OT
aHKepoB A0 Kpas GeroHa
Npu ankepax u3 ctamu knaccoB A-Tn A-ll:a=4d;, b=6dy,
¢=3dg, e=3dg; 10 %e¢, xnacca A-lll: a=5d;,b=7d;,
¢ = 3,5dg, e = 4dy (dg — nvametp aHkepa, TpebGyembiii no
pacuery)

Ecnu yacth aHKepa IJIMHOM a paclonoxeHa B 30He C
HaNpsDKeHUSIMH B GeTOHe, yHOBIETBOPAIOLWMMH YCIIO-
suo 0,75 =2 0,./Ry = 0,25, 10 w,, onpenenserca
no ¢popmye

0,7(!, - a) +0,5d
Wop = —F / —, (317)

a

rae {, — daxTHYeckas miuHa aHkepa. OcTabHbie
napametpsl TaGi. 44 onpenensAoTCsa aHa-
JIOTHYHbIM O6pa3om.

IIpu OeCTBMH Ha HOpPMaJbHbIE AHKEDPHBIE CTEDPXKHH
PaCTATHBAIOIIMX W CIBUTAOMX YCWIMH NpaBas 4YacTh
¢dopmynel (316) ymHoxaercsa Ha KO3pQHIMEHT §;,
paBHbIH:

0,3
1+ Qupy / Nan,

roe Q,,,, — COOTBETCTBEHHO pacTATHBaIOliee U CABH-
N rauiee yCWIHsi B aHKEPHOM CTEpXHE,
onpenenAempie cornacHo 1. 3.101.
Ilpu aTOM BenmuuHa [/, momkHa ObITh He MeHee
MUHMMANIbHBIX BEJIKYMH [, COTNIAcHO 1. 5.44.
IInsi HOpManbHbIX aHKEPOB [UIMHZ OTCYMTHIBAETCA
OT BHYTpeHHEH NOBEPXHOCTH IUTACTHH, A HAKIIOH-

63 + 037: (318)
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HbIX — OT Haywla oTrula WM TOpUEBOH KPOMKM miac-
THHBI.

5.113(5.45) . lnuna anKepoB 3aKJIamHBIX JeTanei
NpU OCHCTBMM HAa HHMX pacTATMBAOIMX Ccul (CM.
. 3.101) Mosker GbITh YMEHbLICHA IIPH YCHOBHUM IPH-
BapKy Ha KOHLAX CTEPXHEH aHKEpHBIX IUTaCTHH MM
YCTPOMCTBA BBICKEHHBIX TOPAYMM cnocoGoM aHKep-
HbIX TOMOBOK AHaMeTpoM He MeHee 2d — 1A CTepX-
He# u3 apMatypel kiaccoB A-l u A-Il u He MeHee
3d — nns ciepxHeii U3 apmatypnl Knacca A-Ill. B
3THX CAyYasx MJIMHA @HKEPHOIO CTEpXHA OIpenens-
€TCSl pacyeToM Ha BBIKAIbIBaHWE W CMATHe OeToHa
(em. mm 3.106, 3.107 u 3.109) ¥ npusMMaeTcs He
MeHee 10d (d — nuamerp aHkepa) .

AHKepHble IIACTHHBI AONNHBI YIOBJIETBOPATh Tpe-
GoBaHMAM 1. 5.45a.

B ToM cityuae, eciu B GeTOHE BO3MOXHO OGpa3oBaHue
TpeuwmH BOONb aHKepoB (0p, > R,,) B mpegenax ux
pacueTHOM [IMHBI, KOHIBI aHKEepOB MAOJKHBI ObITh
yCHiIeHbl TPHBapeHHpIMH IUIACTHHAMH WIH BBICRKEH-
HbIMH rojioBkamu. IIpH 3TOM KOHIBE aHKepOB Cllemyer
pacnonarath B CXaToil 30HE 3neMeHTOB. Bo BHeueHT-
PeHHO PacTAHYTBIX 37IEMEHTaX IPH PACHOIOXXEHHH Tpo-
ROMbHOA CHITbI MEXAY apMaTypoii S i S' KOHLbI aHKe-
POB CNEQyeT pacmollaraTh Y NMPOTHBONONOXHOH IpaHd
3NeMeHTa, 3aBO/A HX 32 IPOIQJIbHYI0 apMarypy.

5.114. IIpn peitcTBHH Ha 3aKJIafiHyI0 AETalb NPHXKH-
Mafomero YCHHA YacTh CHABWIAIOWICH CHIbI MOXHO
NepenaBath Ha 6€TOH Yepe3 yNOphI H3 ONOCOBOH CTAIH
WM 43 apMaTypHBIX KOpoThimeH (cm. uept. 127, ¢).
BhicoTy ynopoB peMOMEHOYETCA HPHHHMATH HE MeHee
10 u ne Gosnee 40 MM NpH OTHOUIEHMH TONIUMHBI YIIOpa
K ero BbicoTe He MeHee 0,5. PaccrosHue Mexay yrmo-
paMH B HanpapjieHHH CABHMIAIOLIEH CHIbI NPHHAMAETC
He MeHee ILIECTH BICOT yliopa.

5.115. 3aksapHpie geTaM B Jerkux OeToHax Kac-
cos B5—B10 pexomeHAyeTICA MPOCKIUPOBATH TAKHM
06pasoM, 4TOOBI OTPHIBAIOIIHME CRIIBI BOCHPHHMMAIIHCh
HOpMaNbHBIMM 3HKEPAMM, 4 CHIBHralolMe — HAaKJIOH-
HeIMH. AHKepa 3aKnafHbIX JeTalled B 3THX CTyyasx
PeKOMeHIyeTcss NPUHMMaTh M3 apMaTypHOH CTaJIH
NepoauuecKoro npoduns knacca A-Il wiu u3 rnagkon
apMarypHoil cranu kmacca A-l nuamerpom He Gonee
16 mm. Ha koHIax aHKEpOB CNEXYET NpeayCMOTpETh
YCWICHHA B BHZ¢ BBICRXKEHHBIX TIONOBOK W TipHBa-
peHHeIX ITacTHH. JINMHA aHKepHBIX CTEpPXHEH H pas-
Mepbl YCHICHHSA ONPEeJeIAIoTCA 10 pacyeTy Ha BbIKaIbI-
BanKe ¥ cMaATHe GetoHa (cM. nm. 3.106, 3.107 u 3.109),
NpH 3TOM IJIMHA aHKepa NMpHHUMaeTCA He MeHee 154,
a guaMeTp BbICaXKeHHOH IOJIOBKM ~ He MeHee 3d.

CrapHbie coefMHEHHs 3aKJIAHbIX AeTasneH

5.116. CpapHbie coeuHeHHs aHKEpPOB C IUTACTHHAMH
BTaBp CleflyeT NpOEKTHPOBaTb B COOTBEICIBHH C
Tab1. 52. IIpu H3roTOBJIEHMH TaBPOBBIX COECMUHEHHH
aHKEpOB C IUIOCKMMM JJIeMEHTAMHM MNpoKaTa HCIOJIb-
3y10T: AYroBYI0 CBapKy nop cnoem dimoca (103, 1-3);
KOHTaKTHYIO CBAPKY CONPOTHBIIEHHEM M HENIPEPBIBHAIM
omnasneHueM (1103. 4,5); MEXaHH3HPOBAHHYI0 CBapKy
B cpexe yrnekucnoro raza CO, (moa. 6,7); BaHHYIO
OIHOMEKTPOIHYI0 CBapKy B HHBEHTapHBIX ¢opmax
(mo3. 9); pyuHywo AYroByl0 BaIMKOBHIMM IUBAMH B
Pa33eHKOBaHHOE OTBEPCTHE Ha IVIOCKOM 3JIeMEHTE Ipo-
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Kata (no3. 8). Bce npuBencHHbIE NpPOLECCHI MOTYT
6bITh HCIIOJNIb30BaHB! NPUH CBApKe 3aKNAHbIX AeTajel
THIA ,,OTKPBITBIA CTONUK” (cM. uepT. 127, g, 8), a
cnocoGbl CBapKM 10 NO3. 69 — TaKXKe M s M3fo-
TOBJIEHHA 3aKJaiHbIX [JeTaledl Tna ,,3aKpbITHIA
cronuk” (cM. yepr. 127, 6).

5.117. CrapHble coenuHeHMs aHKEPOB # apMaryp-
HbIX CTep)KHell C IDUIaCTHHAMH BHAXJIECTKY CJemyer
NIPOeKTHPOBATb B COOTBETCTBHY C YKa3aHHAMH Tabu. 53,
PexoMeHAyeTCsi MpeMMYIeCTBEHHO NPUMEHATh KOH-
TaKTHYH0 penbedHyIo cBapKy (103. 2 ¥ 3 1261, 53).

CpapHble IUBBI NpH CBapKe IUIOCKHUX 3IEMEHTOB
npoxara (IVIaCTHH, YTONKOB M T.1L.) HeoGxomumo
HasHayats o CHulIl I1-23-81.

OUKCAUHMA APMATYPbI

5.118(5.49). CoorBeTcIBHE DACHONIOXNKEHMA apMa-
Typh! €€ NMPOEKTHOMY MONOKEHHI0O AOIIKHO OGecmedd-
BaTbCcs NPUMEHEHHEM CpeacTB uKcaluu.

QuKCanyMio apMaTypbl peKOMeHyeTCs OCYIeCTBAATD
¢ [TOMOIBIO:

a) yCTPOHCTB OJJHOKPATHOTO HCNONb30BaHHA, OCTat0-
umxca B OeToHe;

6) UHBEHTapHBIX NPUCNIOCOONCHUH, H3BIEKaeMbIX H3
©eTOHa JI0 MIIH [IOCNIe eTO TBEPHAEHUA:

B) CNeLMaTBHBIX AeTajlel, MPUKpPEIUIeHHbIX K pago-
yeli ToBepXHOCTM (OpMBI MM ONaIyGKH M HE Ipe-
UATCTBYIOIMX H3BJICYEHHIO JKeNe305eTORHOrO 3NIeMeHTa
13 (pOpMBI WIIH CHATHIO C HEro onanyoKku.

5.119. PexomennyeTcs npMMeHATD cliedyowme puK-
CaToOphbI ONHOKPATHOIO HCIMOIb30BAHUA:

a) ngna oGecreveHuss TpeGyeMOH TOJILUMHBL 3aILHT-
HOTO CNIOA GeToHa — o vept. 130;

6) mA  obecledeHHA  TpebyeMOro  pacCTOAHMA
MEXy OTHENbHbIMM apMaTypHBIMH MH3[CNHMAMY WIH
CTePXHAMU — 1o gepT. 131;

B) i oGecrneueHun TpeGOBaHMIA, YKa3aHHBIX B MOM-
IyHKTax ,,a” 1 ,,6”, — 1o vyepr. 132,

Bupn duxcaropa mns oGeclieyeHuss TONIMBbI 3aIUT-
HOTO cr1og GeTOHa y NMIEBBIX I'paHe#d 371eMeHTOB cie-
oyeT BbIOMpaTe cornacHo TpeGoBaHuAM TaGn. 54.
He pomyckaercss nmpuMeHATs B KaueCTBe GHKCATOPOB
00Ope3KH apMaTypHBIX CTepxHe#, IUTaCTHH H T. II.

B pactaHyTO# 30He GeToHa 3IeMEHTOB, 3KCIUTya-
THpYeMBIX B YCIOBHAX arpecCHMBHOH cpenpl, HE HO-
MyCKaeTCA YCTaHaBIMBaTh IUIaCTMAcCOBble NOAKIIaj-
KM TIOfi, CTepXXHH paboyell apmMaTypbl WIH BIUIOTHYIO
K HHMM — TOJI, CTEPXKHM paCIpefie/MTeNIbHOM apMaTypsl.
B rakux u3menuAx cmenyeT NpPHMEHATh NpPEeUMYILE-
CTBEHHO NOAKIAIKM M3 IUIOTHOTO LieMEHTHO-Iecua-
HOTO pacTBOpa, GeTOHA WIH ac6eCTOLEMeHTA.

5.120. B cnyyae npuMeHeHMA (HKCATOpOB OJHO-
KparHOrO HCHOJIb30BAHUA CEQyeT B COOTBETCTBHUH
c TpeGoBaHMaMH Ta0n. 54 yka3bpiBaTh Ha pPaGOUMUX
YepTexKax, Kakue U3 ITHX (PMKCATOpOB HOMyCKaloTCA
B JaHHOM 3JIEMEHTe.

Tonmwmuy 3awmrHOro crmosa GeroHa B MecTe ycra-
HOBKH (PHKCAaTOpPa-NOOKJIAAKHA peKOMEHOYeTCA IpH-
HHMAaTh KPaTHOH 5 MM,

HOna ¢HKcaTopoB OOHOKPAaTHOTO HCIONb30BAHHA,
BBINONIHAEMBIX M3 apMaTypHOH CTaJlH, CieyeT Bbl-
nonHats uyeprexu. Ha paGounx ueprexax apmary; -IX
H3jlelyik M B Cily4ae HEOOXOOMMOCTM Ha Yepr iax
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Tabunuma 52

Cnoco6nl cBapku O6o3HaveHHe Knacc Inamerp TonumHa { MuHaManeioe Paccrosanue PaccTosHue IlmHa TlononHUTeNbHElE
2HKEPOB H apMaTypHEIX COCMHEHHA Mo apMaTyphl CTepXXHA NPOKATHOTO | OTHOLUEHHe MeXAy OCAMH | OT OCH CTEp)KHA | CTEPXHA, yKa3aHusd
CTepHelt ¢ IIACTHHAMH r'OCT 14098-85 d, mm J/eMeHTa t crepxcHeit z, MM Ho Kpas MM
BTaBp Homep no3umu f, MM d IUTaCTHHBI
tabn. 1 CH 393-78
1. MexaHM3UpPOBaHHAS T1 MakCHMaTEHAA [UMHA CTepXHA
fyToBas nod GmocoM 17 cocransnger 400 Mmm
Al 8-40 0,50 Mpu
— d<22 MM
Al 10-25 >6 0,55 z=25+d; >1,5d >80
28-40 0,70 npu
—_— d > 25 mm
A-III 825 0,65 z=2d
28-40 0,75
AT-IIIC 10-18 0,65
2. Hyropas ¢ manoif mexa- T2 »>10 0,75 To xe >1,5d >80 Coepunenna tana T2 43 apMma-
HU3auMelt ok hmocoM 17 TypHt wiacca AT-1IIC ne ponyc-
KaloTCs
3. MexaHH3MpOBaHHAA T3 A-l 8-25 0,40 HOnad=8-16
mof ¢miocom mo  3ne- * A-ll 10-25 >4 040 z>d+25;
MEHTY %eCTKOCTH A-II 8-25 0,50 mad=18-25 >1,5d >80 -
(pensedy) Ar-IIC 10-18 0,50 z2>2d+10
4. KoHTakTHax penbedHas T6 A-l 6-20 >4 0,40
CONIPOTHBIIEHHEM wk A-Il 10-20 >4 0,40 >50 >2d >80 -
A-II1 6-20 >6 0,50
S. KOHTaKTHast HempephiB- T7 A-l 10-20 >4 0,40
HBIM OIIIaBJIeHHEM T A-Il 10-20 >6 0,50 _ -
Al 22-40 >12 0,50 >80 >154d
AT-IIC 10-22 »>6 0,50
6. NyroBag MexaHH3UPO- T8; T9 A-l 10-36 0,30 Honyckaerca pyuHasa nyrosas
BaHHaz B cpege CO, B ** A-Il 10-36 >4 0,30 » 50 »2d > 80 CBapKa
BBHIIITAMIOBaHHOE  OT- A-Il1 10-36 0,30
BepcTHe AT-1IIC 10-22 0,30

* TexHONOTHA BHINONMHEHUS CBAPHLIX COSAUHEHHIt HINOKeHa B ,,PeKOMEHARUMAX N0 TEXHOJIOTHH CBAPKH MOJ (IIOCOM HAKIOHHLIX COENUHEHHH 3ai/IANHBIX AeTalelt X TABPOBLIX COAMHEHUH 1O

*# TeXHONOTHA BELINOJHEH,

Y-87-82

T'naBnpomMcTpoltmMaTe pUansl

anemeHTy xecTkocTh” (IIOM BHUHUC I'occrpost CCCP, 1982) .
S CBapHBIX COCOMHEHMH HITOXeHa B ,,YKa3aHAAX O TEXHOJIOTHH M3TOTOBJIeHHA O0eryeHHBIX IUTAMIOCBAPHRIX 38KJIAMHEIX geTanelt skene306eTOHHBIX KOHCTPYKUMH

#%% TexXHONOTHA BLINOJHEHHS CBAPHBIX COCHUHEHUH HNIOKEHa B ,, IHCTPYKUMH O TEXHOMOTHH KOHTaKTHOH CBapPKH 3aK/aJHBIX AeTanel THNA ,,0TKPHITEHA cromik”™ (BCH 65), Kues, 1985.
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Ipodoaxenue rabn. 52

Cnioco6bt cBapKu OGo3HayeHue Koace JdmameTp Tomumia | MuRMManeHoOe PaccrosHue PaccrosHue JnmuHa JlonoMHATe NLHELE
aHKepoOB ¥ 3PMATYPHLIX COe/TMHHEHHA NO apMartypsl CTEPIKHSA POKATHOTO | OTHOLIEHHE MeXy OCAMH | OT OCH CTepXHA | CTepxHSA, YKasaHuS
cTepyHeit ¢ IIacTHHAMH T'OCT 14098-85 d, Mm 3INneMeHTa t CrepxcHel z, MM 00 Kpad MM
BTaBp — 1, MM - UTACTHHBI
Homep nosuuuu d
Ta6i. 1 CH 393-78
7. JyroBass  MeXaHM3HPO- T10; T11 A-l 12-25
BaHHat B cpee CO, B 20 Al 12-25 =8 50 »2,5d >1,5d > 7d -
IMKOBaHHOE OTBEPCTHE A-l1 12-25
AT1-HIIC 12-18
8. HOyroBas pyuHas B pas- T12 A-l 8-40 >6 0,50
3eHKOBaHHOe OTBepCTHE 21 A-ll 10-40 >8 0,65 »3d >2d - -
A-II 8—40 >6 0,75
Ar-1IC 10-18 >8 0,75
9. BanHax oOHOIIEKTPOA: T13 Al 16—40
Hasg B HHBEHTapHOH ¢op- 18 A-ll 16—-40 >8 0,50 >80 >2d > 150 -
Me A-Il 16—40
TaOnuma 53
Cnioco6bl CBapKH aHKepoB OG6o3HauecHHE Knacc Iinamerp Tonumea | MuHMMansHOE PaccTosame Imuaua Jononuurenbuble
H apMaTYPHBIX CTepXKHelt CoejTHeHUA 1o apMaTypsl crepxHelf | mpokarHoro | oTHoueHHe [MEXOy OCAMHM [OT CTEpXHA | HaXJIGCTKH YKa3aHus
C WIACTHHAMH BHAXIECTKY T'OCT 14098-85 d, MM aneMeHTa . CTepxHeit oo Kpasd | B AONAX AMa-
Homep nmoszumu f, MM d TUTaCTHHBI merpad
Ta6n. 1 CH 393-78
1. Pyuwnas nyroBas ¢wiaHro- H2 Al 10-40 >4 0,3 3d PaccTosmiMe OT TOpUA CTEPKHA
BbIMH LIBaMH 19 A-11; A-1I1 10-40 >4 0,3 4d o Kpad MIaCTHHBl [OIKHO
Ar-lIIC 10-28 >4 0.3 4d 6b1Th He MeHee d
AT-IV; AT-IVK 10-22 >5 04 >3d » d s5d
AT-VCK; A-VI; 10-28 >5 0,4 5d
AT-IVC; ATV 10-28 >5 0,4 5d
AV 10-32 >5 0,4 5d
2. KoHrakTHast mno oaHoMmy H3 Al 6-16 PaccTosHKe OT UeHTpa penbeda
penbedy 15 A-ll 10-16 4--5 0,3 >4d »>2 4d OO TOpUAa CTEPKHS [OJDKHO
A-111 6-16 6517 He MeHee 2d
3. KoHTak™Has mno HOBYM H4 A-l 12-16 CoerHeHNe ClepyeT IpHMe-
penbedam 16 A-Il 12-16 4-6 0,3 >7d »2d 7d HATH, KOI'Ia He HCKNIOYeHo BO3-
A-lll 12-16 peHcTBHe Ha COefIMHeHue CRy-
AT1IIC 12-16 4alifHEIX MOMEHTOB
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! Yepr. 130. Gukcaropbl OJHOKPATHOrO HCMOAB3OBaHMA, ofecmeuHBaloUMe Tpe-
- OyeMylo TONIHUHY S 32UIHTHOTO cios GeToHa
” a — 8 — ¢ Gonbliloft MOBepXHOCTHIO KOHTAKTa ¢ GopMoit, HITOTOBNAEMEIE U3
\ LIEMEHTHO-IIeCYaHOTrO PacTBOPa; 2 — C MAIOH MOBEPXHOCTHIO KOHTaKTa ¢ ¢op-
v/ Moft, H3TOTOBIIAEMBIA U3 lIeMEHTHO-TIeCYaHOT0 PacTBOpPa; O — TO Xe, #3 acbecro-
SILIIIL777 72777777777 UeMeHTa;, € — 3 — TO e, U3 IWIAcTMacC (IIepQOpPHPOBaHHLIE) ; 4 — TO XKe, H3
) ) amoMUHEEBOH mepdopHpoBaHHOM MOMOCEI; K — M — TO XKe, H3
1 92 3 P 2 1 3 f apmatypHott cranu; ] — paGouas moBepXHOCTh GopMmbl; 2 —
L/ T Ve N Y o } dukcatop; 3 — duKcHpyeMas apMaTypa; 4 — CKpYTKa M3
S/ N Y F § N 7 BS3WILHOH NPOBOJIOKH; S — BA3ATBHAA MPOBOJNIOKA, 3afieNaH-
N N d k( Hag B ¢uKcaTop; 6 — BO3MOXKHOE SNIACTHUHOE KOJBUO; 7 —
Q }Q \ § yIopsl, MpHBapHBaeMbIe K apMaType
N \ N \
N N N\ N
AN N T N '\’Ti.l
WL, Y/ /e TaGnuua 54
Ycnosus Bup nuiepo#t rpaiu Bup duxcatopos
3KCIUTyaTaluy aneMeHTa
3AEMEHTa PacTBOpHbIE, IUIaCTMaccoBhie cranbHble
GeToHHBIE, (NONU3TIIICHOBEIE)
acbecTolieMeHTHRIE
PM PB nM B Cc3 CH
Ha oTxphiToM BO3yXe Yucrad OGeTOHHad nOH OKPAacKy; + - + - + -
o6nuioBaHHas B mpouecce GeTonn-
pOBaHNA KeEpaMHYeCKOH ITHTKOH
H Ip-
O6pabarTripacmMat MeXaHMICCKHM + - - - - -
cnocoGom
B noMelleHHAX ¢ Hop- | Umcras GeronHas + - + - + -
MANIBHLIM BJIOKHOCTHRIM
peXHEMOM BeroHHas HOX OKpPacKy BOOHHIMH + X + X + X
cocraBaMH
BeroHHas MOX OKPAacKy MaC/iAHEI- + + + + + +
MH, 9MaJICBLIMH H CHHTETHYECKH-
MH Kpackamu; OeroHHas moA o6-
MHUOBKY
Beronuas nop okynefiky oGoamu + + + + + -

Npumevanua: 1. Ycnosusie 0Go3Havenus: P — pacropHble, GeToHHble, acGecTolteMenTHbIe QuxcaTopsl; II — macTMaccoBsle,
NONMHITHIICHOBBIe dukcaropel; C — cranbHble puKcaTopbl; M — Manan moBepXHOCTh KOHTaKTa ¢ukcaropa ¢ popmoit (onany6xoit) ;
B — Gonbilad NOBEPXHOCTh KOHTaKTa (uKcaTopa ¢ popmoit (omanyGiolt) ; 3 — paKcarophl, 3aumieHnkIe 0T KoppoduH; H — puxca-
TOPHI, HE 3aLMIIIEHHEIC OT KOPPO3HH.

2. 3Hak ,,+” OMyCKaeTcA; 3HAK ,,— — He IOMYCKAaeTCA; 3HAK ,,X”° — HOMYyCKAeTCH, HO HE PEKOMEHILYeTCH.
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Yepr. 131. OuxcaTropsl OJHOKPAaTHOTO HCHONAL3OBAHHA, OGeCreYMBaIOILME Tpe-
OyemMoe paccrosiuue

a—8 — MeXIy OTAENbHBIMH apMaTyPHBIMH H3ENUAMU; 2 — MEXIY CTEPXHAMH,
I — paspenuTenk M3 ApMATypHOMH CTasiH, yCTaHABNHBAEMbIH MEXLY pANaMy Ce
ToK; 2 — ¢uKcaTop-noAkianka Ins obecledeHus 3aUTHOrO Ciios GeToHa;
3 — yAnuHeHHBle TONeEpedHble CTEPXHM Kapkaca, 3arubaemMble BOKPYT CTepXHei
CeTkM; 4 — duxcaTop ANA CoOeHHEHUA NTepeKpeMBAOILMXCA CTepxHed (Ipoct
PaHCTBEHHAaA CIMPAanb U3 NPY>XHHHOU [IPOBOJIOKH) ; 5 — MECTO CBA3KH
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Yepr. 132. Gukcaropbl OXHOKPATHOTO MCIIOAb30BaAHHUA, 06ECHEYHBAIOIHE OAHO-
BpeMeHHO TpefyeMble TOJINUHY, 3ALUTHOTO COA GeTOHa M PACCTOAIHHE Mexay
OTACNbHbIMH apma'rypubmu JNeMeETaM¥u

@ — B IUIOCKHX IUIMTax; 0, ¢ — B Gankax NpAMOYroyibHOro ceYeHHs; ¢ — B 3j1e-

MeHTaX KoJiblieBOTO ceueHn#A; I — ¢ukcarop Tuna I1-o6pasHwro kapkaca; 2 —

apmatypHsle ceTKH; 3 — paGouyast MoBepXHOCTh ¢opmbl; 4 — ¢ukcarop Tuma

Kapkaca-rpeGeHKM; J ~— IUIOCKHHA apMaTypHbIi Kapkac; 6 — (HKCaTophl-

CTeP)KHH, IONOJIHUTENBHO IIpHBapUBaeMble K Kapkacam; 7 — (HKCaTop THNA

HaKUJHON CKOGBl M3 apMaTypHOit NPOBONOKH; 8 — KOHUEHTPHUECKHU pacnono-
SKEHHBIE KapKachl; 9 — MeCTO CBA3KH



OOIIMX BHOOB apMHPOBAHMSA XKele306eTOHHBIX 3/IeMeH-
TOB CTieflyeT NMOKa3biBaTh PacloioXeHHe 3TuX HKca-
TOPOB HIIM OMOPHBIX CTep)kKHeH, a B CHEUMPHUKAUMAX
MIpeNlyCMaTPUBAaTh PaCXOJ CTAIH HA UX H3TOTOBJICHHE.

PacnionoxeHne M wMCIO HeMeTayuiMueckumx dukca-
TOPOB-IOAKJIAZOK B pabouMX uYeprexkax HOMYyCKaeTcs
He NPHBOOUTD.

OTAENIbHBIE KOHCTPYKTHBHBIE TPEGOBAHUA

5.121 (5.47) . OcapouHbie WBLI HOJKHBI, KaK Ipa-
BHJIO, IMPERYyCMATPHBATbCA B CIIy4aAX BO3BEHCHHA
sgaHus  (COOpYXXeHMA) Ha HEONHOPOJHBIX TIpYHTaxX
OCHOBaHHMs (MPOCANOYHBIX M [P.), B MECTaX Pe3KOro
H3MEHEeHUsA Harpy3oK H T. I

Ecti B yKa3’aHHBIX CJIy4YasX OCAfOYHbIE LUBBLI
He TIpefyCMaTpuBaTCA, QYHNAMEHTHI JIOJKHBI 0GJa-
IaTh nocrarotmoﬁ MPOYHOCTBIO H )XXECTKOCTHIO, MPEX-
OTBpaW@foief MOBpeXOACHHE BbIUEASKAMHX KOH-
CTPYKUMH, WIH WMETh CHEUMANbHYI0 KOHCTPYKUMIO,
CIYXAmyIo VI JOCTHKECHUA ITOH JKe LeNH.

Ocajiourible IBBI, & TAKXKe TEMIIEPATypPHO-YCa0d-
Hble LIBBI B CIUTOUIHBIX GETOHHBIX M Jkene30GeTOHHBIX
KOHCTPYKIMAX ClIeAyeT OCYIHECTBNATh CKBO3HBIMH,
paspe3ad KOHCTPYKIMI0O JI0 NOROLIBBI (pyHOaMeHTa.
TeMreparypHo-ycafiouible IIBBI B Kee306€TOHHBIX
KapKacaX OCYIIECTBIIAITICA MHOCPENCTBOM MBOMHBIX
KOJIOHH ¢ JOBeleHHeM I1Ba 10 Bepxa dbyHmaMeHTa.

PaccrostaMa Mexay  TemIepaTypHO-yCaJOYHBIMH
HIBAMH B GeTOHHbIX (yHIAMEHTaX M CTeRKaX WO~
BAJIOB [IOMYCKaeTCA NPHHUMATh B COOTBETCTBHH C pac-
CTOAHMAMHM MeXQy IIBaMH, NPHHATHIMH A BbIlle-
TeKAWMX KOHCTPYKUMH,

5.122 (5.48) . B GeTOHHBIX KOHCTPYKUMAX MOJKHO
NIpeayCcMaTpuBaThCsi KOHCTPYKTHBHOEC apMHPOBAHHC:

a) B MecTax pe3KOro W3MEHeHHA pa3sMepoB CeuyeHHs
9JIEMEHTOB;

6) B MeCTax M3MeHEHHA BBICOTBI CTeH (Ha yyacTke
He MeHee 1 M) ;

B) B GeTOHHBIX CT€HaX MO M Haj NpoeMaMy Kax-
HOro 3Taxa,

I) B KOHCTpYKLMAX, IOABEprawluxcA BO3MeH-
CTBHIO IMHAMMYECKO# Harpy3Ku;

O) Y MeHee HaNpMKEHHOH TpaHH BHEHEHTPEHHO
CKATBIX IJNIEMEHTOB, €C/M Haubojiblllee  Hampsixe-
HMe B CeYeHMM, OmpelendeMoe KaK I YIpPYroro
Tena, npesbiaer 0,8Rp, a8 HauMeHblllee COCTaBIIACT
meHee 1 MIla winm oxasbiBaeTCa pacTATMBAIOLIAM,
npH 3TOM K03 PHIMEHT apMHPOBaHUsA U IIPHHHMACTCH
He MeHee 0,025 %.

TpeGoBaHHA HACTOAWIETO IYHKTa HE PpaclpocTpa-
HAIOTCA Ha cGOpHbie GeTOHHBIE IEMEHTHI, NPOBEPS-
eMble B CTAUAX TPAHCIOPTHPOBAHHUA ¥ MOHTaXa.

TPEBOBAHMA,
YKA3BIBAEMBIE HA PABOYHX YEPTEKAX
KEJTE30BETOHHBIX KOHCTPYKIIUH

O6wwme TpeGoBaHus

5.123. Ha pabounx uepTexxax xene306eTOHHBIX KOH-
CTPYKUMHA HIH B NOACHUTEIBHOMN 3aMUCKE K HUM HOMXK-
HbI OBITH YKa3aHbl:

a) iiacc GeTOHa 1O MPOYHOCTH Ha CKATHE M B CITy-
YasgX, MPeNyCMOTpEHHbIX B M. 2.5, Mapku GeroHa

N0 MOpPO30CTOHKOCTH M BOMOHENPOHHNAEMOCTH, a
1A Nerkoro OeToHa — TakXe MapkKa IO CpenHein
IUIOTHOCTH;

©) Buj apMaTypbl (CTepXHeBasA HIH NPOBONIOYHASN) ,
ee mpodmwib, Knacc, a B HeOOXOOHMBIX Clyyasx (Ha-
ApuMep, WIA KOHCTPYKUMH, paGOTalOLMX HpH HU3KHX
TeMnepaTypax HWIH pacCUHTBIBaEMbIX Ha BBIHOCIH-
BOCTb) M MapKa CT&IH, HOMep TOCYA3pCTBEHHOrO
CTaHJapTa, 3 MApPU €ro OTCYICTBHH — HOMEp TeXHH-
YeCKHX YCIOBHi Ha [JAHHBIH BHJ, apMaTyphel; Homepa
rOCYAapCTBEHHBIX CTAHIAPTOB (WM TeXHHYECKHX YC-
JIOBHIT) Ha TOBAapHbIE ApPMATy PHbIC H3ENUA (CETKH WIH
KapKacel), ecjid OHM IPHMEHAOTCA; YCIIOBUA paGoThl
CBapHBIX COCAHHEHMA (HH3KHE TeMIeparypbl WIH
nepeMeHHble HATpY3KH); COOTBETCTBYIOLUHE HOpMa-
THBHbIE JSOKYMEHTHI 1O CBapKe; B CIOXHBIX CIIyYasx —
METO[IbI M3rOTOBJICHMs IPOCTPAHCTBEHHOrO apMaryp-
HOro Kapkaca H INOpANOK ero cGOpkm; pacxon Ma-
TEpUANIOB;

B) MEPOTPHATHA 0O AaHTHKOPPO3HOHHOH 3aIUTe
M [0 3amHTe OT BO3NCHCTBHA BBICOKHX TEMIIEPATYD,
€ClIM OHH HeOOGXONHMBI;

r) TOMUYHA 3aIMTHOrO Clos GeToHa mjis paGoueit
apMartyphl, a TaKxe HeoOXOIMMOCTh YCTaHOBKH COOT-
BETCTBYIOINX (PHKCATOPOB, 0GecIeUHBAOMIMX NPOESKT-
HO€ HOJIOXKEHHE apMATYphl, H HX BHADI;

1) pacyeTHble CXeMBI, HArpy3KH; pacdeTHBIE YCH-
JIHA B OCHOBHBIX CEYEHHAX, B TOM UHCIe OT HOCTOAH-
HBIX W [JINTENbHBIX HArPY30K.

Hononuurenubie TpeGoBanus,
yKa3biBacMble Ha paGounX uepTexax
3/IeMeHTOB CGOPHBIX KOHCTPYKImit

5.124. Ha pabBounx ueprexkax 3/eMeHTOB COOpPHBIX
KOHCTPYKUMA WIH B NOACHUTENLHOH 3amMCKe K HHUM
KpoMe [NAaHHBIX, MEpEUHCIeHHbIX B 0. 5.123, AOIDKHBI
OBITb YKa3aHBI:

a) HaMMeHbLUKE pa3Mephl OTNIOPHBIX YYaCTKOB;

6) crenenp (iayecTBO) OTHENKH MOBEPXHOCTH (IIpH
HeoOXOOUMOCTH) ;

B) MeCTa [yIa 3aXBaTa IEMEHTOB [pH CHATHH ¢ dOp-
MBI, NOZbeéMEe M MOHTaXe, MECTa HX OMMpaHus IpH
TPaHCMOPTHPOBAHHM M CKIagUPOBAHMH

r) TpeGOBaHMA O HAHECEHWH 3aBOJOM-H3TOTOBMTE-
neM MeTOx (pHCOK) WA obecHeueHHs KayeCTBEHHOM
YKPYNHHUTENbHOH COOPKH KOHCTpYKIMH (TIpd HeoG-
XOOHMOCTH) , @ I 3MEMEHTOB C TPYHHODPAa3NHIKMBIM
BEpXOM HIM TOpHaMH (HamnpuMmep, NpPSMOYTONBHPIO
CeYeHMsi C ONMHOYHBIM WIH HeCHMMETPUVHBIM OBOM-
HbIM apMHpOBaHMeM) — TpeGOBaHMA O HaHECCHHMH
3aBOJIOM-H3TOTOBHTENIEM MAapKUpPOBKH  (HalImCH),
obecneumBaromeli NPaBHIBHOCTh NOJIOKEHHA TaKHMX
IMEMEHTOB MPH MX NOXbEMe, TPAHCHOPTHPOBAHWH
H yKiafike,

O) M 31eMeHTOB, 00pasubl KOTOPBIX, COIIIaCHO
tpe6oBanuam I'OCT 8829—85 wim ppyrmx Hopma-
THBHBIX [OKYMEHTOB, MCIBITBIBAIOTCA 3arpykeHHeM,
AOJKHBI YKa3bIBaThCA CXEMbl HCIBITAHHA, BETHUMHBI
Harpy3oK, MNpOruGOB M HOpPYrHX KOHTPONMPYEMbIX
BEJTHYHH;

€) Be/IMYMHA OTIIYCKHOM IIPOYHOCTH OeTOHa mIA
TIpenyCMOTPEHHBIX YCIIOBHUS MOHTaXa M 3aTrpysKeHns;

X) Macca cGOpHOTO IJneMeHTa, OMNpemensemMast CO-
riacHo m. 2.13.
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IMPWIIOKEHHE 1

BHA JIETKHX U NOPU3O0BAHHLIX BETOHOB H OBJIACTh MX NPUMEHEHHUA

Bug 6erona

BuA 3anenHUTeNA

KpyIHOro MEJIKOTO

OGacTb NprMeHeHUs

Jlerxue GeToHbl Ha HCKYCCTBEHHBIX 3aNIOMHHTENAX

1.Kepam3antoGerox Kepam3aurossiii Bce GeToHHbe M Xene3obeTOHHbIe
KOHCTPYKIUMH C HeHalpAraemoft ap-
MaTypo#t, 3a HCKIIIOYEHHEM CIeLH-
abHBIX KOHCTPYyKUHMH

2.lllyHru3uto6eToH Il yHri3uTOBBIN IMaHenu cCTeH, IVIMTBI MOKPBITHH M
nepeKphITHR

3.ArnonopuTo6eToH Arnonopuroskiit To %e, 4To B m03. 1

4. lilnakonemM3oGeToH liinaxoneM3oBbiit To xe, 4T0 B N03. 2, KpOMe IUIHT I10-
KpbITHIA ¥ MEPEeKpBITHH MOM Harpy3-

5.TlepmuToGeToH IepnuToBBIR Ky cspiue 10 000 IMa (1000 xre/m?)

6.lllnakoGeToH

TNopucTelit TOINIHBHBLM LITaK

To e, YTO B 103. 2

7.Kepam3uronepnuTobeToH Kepam3auTtoBslit IepnuToBBIft To xe, uT0 B 1M03. 5
8. ArnonopuToneprmTo6eToH ATIONOPHTOBBIR
9.lMlnakonem3oGeToH ¢ TIpaHYAHpO- lllnakonemM3oBbIH# Jlerxuit rpanynm-
BaHHLIM LIJIAKOM pPOBaHHBIH HUTaK
10.KepamsutoGeToH Kepam3uroBbist Jlerkutt rpanynu- To xe
POBaHHBI} 1ITaK

11.Tlem3o6eToH

Jlerxue GeTOHBI HAa MPUPOAHBIX 3aAMONHHTENAX
AHMHACKAA UK JIMTOKOHAA IeM3a

To xe, yTo B no3. 1

12.lilnakoGeToH

BynkKaHHYeCKHit LIIaK

To Xe, YTO B [03. §

13.Tydo6eron

BynkaHuveckue Tydbt

To xe, uTo B mo3. 1

14.beToH Ha H3BECTHAKAX-paKylley-
HHKaX

N3BeCTHAKH-paKyLISYHHKH

IMopu3oBanHbie GeToHs! (MeHOH)

15.Kepam3uroneHoGeToH Kepamsutonbrit I Be3 necka,
¢ MOPHCTHIM
16. ArnonopuroneHo6eToH ArnonopuToBIit H KBaplUeBbIM
TIECKOM

To xe, 4T0 B 1103. 5§

Bnokwu ¥ naHenm CTeH

lNNpumevanua 1.Jlerkue GeTOHEI MOTYT HMETh CMELIIaHHBIN MeJIKHH 3aNONHATENb — NMOPHCTEIA Pa3HBIX BUAOB (B TOM YHCM
305161 TIC u 305101UTaKOBLIE CMECH) M KBaplEBbIit Mecok.

2. Jlerxue GeToHBI N0 N03. 1—5 MOTYT UMeTh MEJIKHH 3aNMOTHUTENDb TOJIBKO H3 KBaplUeBOro Necka.

3. Jlerxue GeTonb! knacca B7,5 u HuXe Ha KBapUeBOM I[leCKe LONMYCKAeTCA MPUMEHATh KaK MCKIIIOYCHHE NPH COOTBETCTBYIOLUEN
TEXHHKO-2KOHOMHYECKOM 0G0CHOBaHHY NIPH 1TOpH3aliiy CBbiule 6 %.

4. [lpn HanuuuM OGOCHOBAHHLIX ONBITHBIX JAHHBIX, COITIACOBAHHLIX B YCTAaHOBJIEHHOM MOpAAKe, AJA NPOSKTHPOBAaHUA CeTOHHBD
H %ene306eTOHHBIX KOHCTPYKUMHA NMOMHMO NepeYHCIIeHHBIX JIETKUX GeTOHOB MOTYT NPHMEHATECA Clefyioume BHABI 6eTOHOB: TepMO
nuTOGETOH Ha TEpMOJIMTOBOM 1lleGHE MM T'PaBMH M TEPMOJIMTOBOM MJIM KBapileBOM Necke; GeToM Ha aryiolOpHTOBOM TpaBHH K arjio
MOPUTOBOM HJIM KBAplIeBOM IIeCKe,; 0EeTOH Ha 30JILHOM T'PaBMH H IIOPHCTOM I[IECKE.

5. BeToHBl, IOpH30BaHHBIE I'a3oM (KepaM3uTOra3o0eToH M Ip.), MOTYT NMPHMEHATBCS B OTPAXKIAIOLMX KOHCTPYKUMAX NpPH COOT
BEeTCTBYIOLLIEM 060CHOBAHHHM, COTJIACOBAHHOM B YCTaHOBJIEHHOM IIOpAIKe.

6. IUis TEIMOH3ONAUMOHHBIX CNIOEB MHOTOCIIORHBIX KOHCTPYKUHH MOTYT NPHMEHATHCS Jerkie GeTOHBI ¢ MeX3epHOBOH MoOpH
CTOCTBIO (KPYNHOMOPHCThIE B MeNKONOPHCThIe — §e3 MeNIKHX (paKumil necka) .



IIPUJIOKEHHUE 2

3HAYEHHA ¢ H A, IUIA PACYUETA NPOYHOCTH U3TUBAEMBIX 3JIEMEHTOB

ApMaTypa KJIacCoB

Al A-II

", % BeToH Kiaccos

B12,5 B15 B20 B1S B2S B30

§ A, ¢ A, $ A, ¢ A, ¢ A, ot A,

0,10 0,979 0,274 0,982 | 0,275 0987 | 0,276 | 0976 | 0,356 | 0986 | 0,360 | 0,988 0,361
0,15 0,969 0,407 0,973 | 0409 | 0980 | 0412 | 0964 } 0528 | 0979 | 0,536 | 0982 | 0,538
0,20 0,958 0,536 0,964 | 0,540 | 0973 | 0,545 0,953 0,696 | 0,972 | 0,710 | 0,976 0,713
0,25 0,948 0,664 0,955 0,669 | 0,967 | 0,677 | 0,941 0,859 | 0,965 0,880 | 0,971 0,886
0,30 0,937 0,787 0,945 0,794 0,960 | 0,806 | 0,929 1,017 | 0,958 1,049 | 0,965 1,056
0,35 0,927 0,908 0,936 | 0,918 [ 0,953 0934 | 0,917 1,171 0,951 1,215 0,959 1,225
0,40 0,916 1,026 0,927 1,038 | 0,947 1,060 | 0,905 1,321 | 0,944 1,378 | 0,953 1,391
0,45 0,906 1,142 0,918 1,157 0,940 | 1,184 | 0,893 1,467 | 0,937 1,539 | 0,947 1,555
0,50 0,896 1,254 0,909 1,273 | 0,933 1,307 | 0,882 1,610 | 0,930 1,697 | 0,941 1,718
0,55 0,885 1,363 0,900 1,386 0,927 1,427 0,870 | 1,747 | 0923 1,852 | 0935 1,877
0,60 0,875 1,476 0,891 1,497 | 0920 | 1,546 | 0,858 1,879 | 0916 | 2,006 { 0929 | 2,035
0,65 0,864 1,572 0,882 1,605 0,913 1,662 0,846 | 2,007 [ 0,909 | 2,156 | 0,923 2,191
0,70 0,854 1,674 0,873 1,711 0,907 1,777 | 0,834 | 2,131 0,902 | 2,304 | 0918 2,344
0,75 0,843 1,770 0,864 1,814 { 0900 | 1,890 | 0,822 | 2,250 | 0,895 2,449 | 0912 | 2,496
0,80 0,833 1,866 0,855 1917 | 0,893 | 2,001 0,810 | 2,365 0,888 | 2,592 | 0,906 | 2,645
0,85 0,822 1,956 0,845 | 2,011 0,887 | 2,110 | 0,799 | 2,479 | 0,881 2,732 | 0900 | 2,792
0,90 0,812 2,046 0,836 | 2,107 | 0880 | 2,218 0,787 | 2,585 | 0,874 | 2,870 | 0,894 2,937

0,95 0,801 2,131 | 0827 | 2,206 | 0873 | 2,323 | 0,775 | 2,687 | 0,867 | 3,005 | 0,888 | 3,080
1,0 0,791 2,215 | 0818 | 2,200 | 0,867 | 2427 | 0,763 | 2,785 | 0,860 | 3,138 | 0,882 | 3,220
1,1 0,770 2,372 | 0,800 | 2,464 | 0,853 | 2,628 | 0,739 | 2,967 | 0,846 | 3,395 | 0,870 | 3,495
1,2 0,749 2,517 | 0,782 | 2,628 | 0,840 | 2,822 | 0,716 | 3,136 | 0,832 | 3,642 | 0,859 | 3,761
1,3 0,728 2,650 | 0,764 | 2,781 | 0,827 | 3,009 | 0,692 | 3,384 | 0,818 | 3,879 1 3,847 | 4,019
1.4 0,707 2,771 | 0,745 | 2,920 | 0813 | 3,188 - - 0,803 | 4,006 | 0,835 | 4,268
1,5 0,687 2,885 | 0,727 | 3,053 | 0,800 | 3,360 - - 0,789 | 4,322 | 0,823 | 4,508
1,6 0,666 2,984 | 0,709 | 3,176 | 0,787 | 3,524 - - 0,775 | 4,528 | 0,812 | 4,740
1,7 - - 0,691 | 3,289 | 0,773 | 3,681 - - 0,761 | 4,724 | 0,800 | 4,963
1.8 - - 0,663 | 3,392 | .0,760 | 3,830 - - 0,747 | 4,910 | 0,788 | 5,178
1,9 - - 0,655 | 3,485 | 0,747 | 3,972 - - 0,733 | 5,085 | 0,776 | 5.384
2,0 - - - - 0,733 { 4,107 - - 0,719 | 5,250 | 0,765 | 5,581
2,1 - - - - 0,720 | 4,234 - - 0,705 | 5,405 | 0,753 | 5,770
2,2 - - - - 0,707 | 4,353 - - - - 0,741 | 5,950
2,3 - - - - 0,693 | 4,465 - - - - 0,729 | 6,122
2,4 - - - - 0,680 | 450 - - - - 0,717 | 6,285

wbhy . M M

00 T R, e g M

R
Hpumeuanua: 1. 3nauenns ¢ u A, onpefeens no gopmysnam: ¢ = 1 — 0,5 R—S ﬁ; A, =ﬁRs$‘
b
2. Tlpu nonGope apmatypsl knacca A-I11 nOuamerpom 6 H 8 MM 3HaYeHUs p yMHOXaIOTCH Ha 1,03.

183



IIPWIOXKEHHE 3

TPAGHKM HECYMEHN CIIOCOBHOCTH BHELEHTPEHHO CKATBIX JJIEMEHTOB
NIPAMOYT'ONIbHOI'O CEYEHHA C CHMMETPHYHON APMATYPOH M3 TSDKEJIOFO M JIETKOTO BETOHOB
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Ycaoanvie 0603nakenun

npu M, M, = 1,0 (cm.n.354) ;

————————— HPHMII/MI = 0,5.

Yepr. 1. Mpadmscu pnn H3 T 0 Gerona
L N M RsAs
= —f . = —e = e I em—————
A=t &= Rpbh, > M TRpbh: %= Rybh,
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Ycaosnvie o6o3nauenun :

upu M, /M, = 1,0 (cm. n. 3.54);

_________ npuMll/Ml = 0,5.

Yepr. 1. I'paduxcu anst IAEMEHTOB H3 TAKEIOTO Gerona (oxonvanue)

R
ks Rypbh, Rpbh) Rpbh,
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Yenoeuvie obo3navenun :
upu M /M, = 1,0 (cm. 1. 3.54);

_________ npu M, /M, = 05.

Yepr. 2. I'padmxu ns 31eMeHTOB K3 Jlerkoro GeToHa Npn MapKe No cpeateil IOTHOCTH He Huxe D 1800

R Rpbh, Rpbh] Rpbh,

186



dn
ad N\ A=20
=\ \
1,5 :\ A \N
RN
1 QANANAS
4 NSO 2
AERNIN ]
(NN
’,U \\ SN \6\'
WQ\\\\\\ ¥?,1Q"~ \\ e
aﬁ \\Q \l?‘,‘\ .\ \
LNl X
" \ N§ \
<

oy
A =25
50 -
A -
18 '8 b.‘J_
— = e
16— @
14 N i\ o
4 NN N —
72__\\ \\\\\‘ // gjr_
' :\ AN \\\ \\ a As ¢
7'0_\\‘\ \\\ X\\ Q?) A’
08 NN \;\e > As =Ag
ad v'\‘ N \\ S 3 & .
TON\M 4 x N
44‘\\\x\ \\{a N NS
\ \\?‘9
42 s I\
Cad

40 005 G10 Q15 020 025 439 435 G40 G55 850 055 Q60 065 470 G75 G880 405 am
Yenognvie 0603nauenun

npa M /M, = 1,0 (cm. 0. 3.54);

_________ ﬂ‘pHMll/M‘ =0,5.

Yepr. 2. Fpadukn st 3neMenTOB U3 JErKOro GeToHa Npu MapKe NO cpejHeii nuorHocTy He mnxe D1800

(oxonuanue)
7‘=‘:’—; ty = e ; am=—-M, s ap=—Rads
Rpbh, Rpbh, Rpbh,

Mpumeuanus (kuepr. 1 u2) : 1.Tpadukamu 4epT. 1 AonyckaeTcs NOAL30BATECS NPH KiIaccax GeToHa oT B15 no BSO upu
a=a" or0,05h, 0o 0,15h,.

2. T'padhvikamu uepT. 2 HOMyCKAETCH NONL3OBATLCA NIPK Kaccax Getona o1 B10 o B40 npu a = a'oT 0,05 A, 1o 0,15 h.

3.Tpu M }/M, < 0,5 3naueHUs O ONpPEMEIAKTCA TUHEAHON FKCTPANONSIMEN.

4. 3HaueHus M onpelensOTCA U3 pacyeTta no HeaedopMHpoBaHHOK cxeMe Ge3 yueTa Koadduimenra 1.
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881

COPTAMEHT APMATYPhI

MMPHIIOKEHUE 4

HomuHanbusui PacveTHas miolsank MOMEPEUHOTO CTEPXKHA, MM , IPH THCITE CTepXKHeH Teopetnye- JinameTp apMaTyphl KI1accoB
IHaMmeTp CKaf Macca
CTePXKHA, MM 1 2 3 4 5 6 7 8 9 1 M mH A-l A-ll A-lII ArlIIC Bp-1
lapmarypat , xr

3 71 14,1 21,2 28,3 353 424 49,5 56,5 63,6 0,052 ~ - - - +

4 12,6 25,1 37,7 50,2 62,8 754 87,9 100,5 113 0,092 - - - - +

5 19,6 39,3 58,9 78,5 98,2 117,8 137,5 1571 176,7 0,144 - - - - +

6 28,3 57 85 113 141 170 198 226 254 0,222 + - + - -

8 50,3 101 151 201 251 302 352 402 453 0,395 + - + -~ -
10 78,5 157 236 314 393 471 550 628 707 0,617 + + + + -
12 113,1 226 339 452 565 679 792 905 1018 0,888 + + + + -
14 153,9 308 462 616 769 923 1077 1231 1385 1,208 + + + + -
16 2011 402 603 804 1005 1206 1407 1608 1810 1,578 + + + + -
18 2545 S09 763 1018 1272 1527 1781 2036 2290 1,998 + + + + -
20 314,2 623 942 1256 1571 1885 2199 2513 2828 2,466 + + + t -
22 380,1 760 1140 1520 1900 2281 2661 3041 3421 2,984 + + + + -
25 490,9 982 1473 1963 2454 2945 3436 3927 4418 3,84 + + + - -
28 615,8 1232 1847 2463 3079 3685 4310 4926 5542 4,83 + + + - -
32 804,3 1609 2413 3217 4021 4826 5630 6434 7238 6,31 + + + - -
36 1017,9 2036 3054 4072 5089 6107 7125 8143 9161 7,99 + + + - -
40 1256,6 2513 3770 5027 6283 7540 8796 10 053 11 310 9,865 + + + - -
45 15904 3181 4771 6362 7952 9542 11133 12 723 14 313 12,49 - + - - -
50 1963,5 3927 5891 7854 9818 11 781 13 745 15 708 17672 1541 - + - - -
55 2376 4752 7128 9504 11 880 14 256 16 632 19 008 21 334 18,65 - + - - -
60 2827 5654 8481 11 308 14 135 16 962 19 789 22616 25 443 22,19 - + - - -
70 3848 7696 11 544 15 392 19 240 23 088 26 936 30784 34 632 30,21 - + - - -
80 5027 10055 15 081 20108 25135 30162 35190 40216 45243 39,46 - + - - -

Mpumeuanuda: 1. HoMuHabHEI nHameTp CTepKHelt A apMaTypHBIX CTasiell NIEpHOAHYECKOTO HPOQWIA COOTBETCTBYET HOMHHAIILHOMY AMaMeTpy paBHOBETHKHX N0 IUIOIUAAH NONEPEeYHOTro

ceueHHs ITAIKKX CTepxkHel. PakTHYeCKUEe pasMephl CTepxHelt nepuomuyecKkoro npobuns ycranasmusalorca FOCT 5781 -82.
2. 3Hax ,,+” 03Ha4YaeT HAIMYME AHaMETPA B COPTaMeHTe IJI apMaTyphl AaHHOTO KJ1acca.
3. Teoperudeckas Macca 1 M [UIHHBI apmarypht Kiacca B-1 npunumaerca pasHott: npu d = 3 mm — 0,055 kr; npud =4 mm ~ 0,099 kr; npud =5 MM — 0,154 xr.



TIPHJIOKEHME 5

OCHOBHbBIE BYKBEHHBIE OBO3HAYEHHMSA BEJTHYUH

YChWs OT BHEMHUX HATPY30K M BO3JAEACTBAN
B MOIIEPEYHOM CEVEHHH 3JIEMEHTA

M — y3ruGatonmmMit MOMEHT WK MOMEHT
BHEUIHHX CHJI OTHOCHTENBHO LEH-
Tpa T/DKECTH NPHBENEHHOTO Ceue-
HUS;

N — npoponbHan cuna;

Q — nonepeuHas cuna;

T — KpyTAIMA MOMEHT;

Mgy, My M, ,, — MOMEHTBI OTHOCMTENIBHO NEHTPa
TAXKECTH NPHBENEHHOTO CEYCHHS
COOTBETCTBEHHO OT KpaTKOBpe-
MeHHbIX HarpysoK, OT TOCTOSHHBIX
M JJIMTENBHBIX Harpy3oK H OT BCeX
Harpy3ox.

XAPAKTEPHCTHKH MATEPHAIIOB

Ry, Ry ser — pacueTHbie cONMpOTMBIEHHA GeTOHA
OCEBOMY CXKATHIO YIS TIpENeIIbHbIX
COCTOSHMH COOTBETCTBEHHO Tep-
BO# M BTOpOH rpyI;

Ry, Ryt ser — pacueTble COMPOTHBIEHUA GETOHA

OCEBOMY pAaCTSDKEHHIO IS Iipe-
NENIBHBIX COCTOSTHHH COOTBETCTBEH-
HO NepBOii ¥ BTOPO# rpymt;

R, Rg ep — pacueTHBIC COTPOTHBJICHMSA apMa-
TYpBl PACTAXKEHHIO IJIA TNpeneib-
HBIX COCTOSIHUH COOTBETCTBEHHO
TiepBO#i M BTOPO# FpyNII;

Ry, — pacueTHOoe CONPOTHBIICHHE THIOTe-
peuHod apMaTyphl PacTAXKEeHHIO,
onpenensemoe cornacHo . 2.21;

Ry, — pacueTHOE cONMpOTMBIICHHE apMa-
TYypHl CKaTHIO A HpefenbHBIX
COCTOSIHMI NIepBO# IpyIIIbI;

E), — HavansHbli Moayns ynpyroctu Ge-
TOHA NIpH CXKaTMH M PaCTAXNEHHHM;
E, — Mopyns ynpyrocTu apMaTypsl;
@ — OTHOILICHUE COOTBETCTBYIOIHMX
Mopyne#l ynpyrocts apmarypst E
¥ GetoHa Ep,.

XAPAKTEPUCTUKA NOJIOKEHUA MPOJOTBHON
APMATYPbI B MONEPEYHOM CEYEHHH 3JIEMEHTA

S — 0003HayeHHe TNpPOAOJNILHONW apma-
TYpBI :

a) NpH HanWuM¥ CKaTOH M pacTAHYTOH OT HeiCTBHA
BHellIHeil HArpy3Kd 30H CEYeHHA — PaclOIOKEeHHOH B
PpacTAHyTO# 30He;

G) Ipy TNOJHOCTHIO CXATOM OT AEHCTBUA BHeluHed
Harpy3KH CEYeHMM — DAcTOJIOXEHHOH y MeHee CkaToH
rpaHy CEYCHU;

B) NpH MOMHOCTbIO PACTAHYTOM OT JEHCTBUA BHell-
Hell Harpy3Ku CEYeHMn !

Vi BHEUEGHTPEHHO DAaCTSAHYTHIX JIEMEHTOB — pac-
MONOXEHHOH y Goxnee pacTAHYTOH I'paHN CeYeHM;

INA UEHTPaNbHO-PaCTAHYTHIX JEMEHTOB — BCeH B
NIOTNEPeYHOM GEYeHHH SIEMEHTA;

S’ — 0B03HaueHHe MpOJONBHOH apMa-
TypHi:

2) NpH HATHMWMM CKAaTOH M PacTAHYTOH OT AeACTBMA
BHEHIHEH Harpy3ku 30H CedeHHs — PacHoNOXeHHOH B
CXaroit 30He;

6) mpu HONHOCTBIO CXATOM OT [CHCTBHS BHeHI-
Hell Harpy3KM CeYeHMHM — pacloJIOXeHHOH y Gonee
C)XKaTOH I'paHH CeYeHUs;

B) NPH MONHOCTBHIO PaCTAHYTAM OT AEHCTBUA BHell-
He#l Harpy3KM CeYeHMH BHELCHTPEHHO PacTAHYTBIX Jnie-
MEHTOB — DACHOJIOXKEHHOM y MeHee pacTsAHyTol rpanu
CeYeHus.

TEOMETPHYECKHE XAPAKTEPHCTHKH

b — umpHHa npAMOYTOJIBHOTO cCeve-
HMS; IUMpHHA peGpa TaBpPOBOTO M
, IBYTaBPOBOTO CeyeHwii;
by by — WHMpUHA NOJIKH TABPOBOTO M MIBY-
TABPOBOTO CEYeHHH COOTBETCTBEH-
HO B pacTAHYTOH M CXKaToH 30HaX;
h — BpICOTa NPAMOYFONBHOTrO, TABpPO-
,  BOTO M IByTaBPOBOrO CeveHHit;
hy, hy — BbICOTA TONKH TaBpOBOTO W IBY-
TaBpOBOI0O CEYCHHA COOTBETCTBEH-
HO B paCTAHYTOH H C)XaToi 30HaXx;
a,d’ — pacCTOSHWS OT paBHOfENCTBYI0-
ek ycuwmMid B apMaType COOTBeT-
cTBenHo S u S’ no Grmxaitiueii rpa-
HH CeueHH;
ho — paBGoyass BbICOTa CeyeHHs, paBHas
h—a ;
X — BBICOTA CXaTOk 30HbI 6eTOHA;
£ — OTHOCHTeNbHaA BbICOTA CXKATOH 30-
X
Hbl GeTOHa,paBHAsT —;
ho
§ — paccTosiHHe MEXOY XOMYTaMH, U3-
MepEeHHOe MO [UTHHE eMEHTa;
€0 — 3KCIIEHTPUCHTET NMPOAONIBHOM CHIIBI
N OTHOCHTENBHO HEHTpa TAXKECTH
NpMBENEHHOTO CeYeHHs, ONMpenens-
€MbiIif corjiacHo 1. 3.3;

€, ¢ — paccTOsAHUsA O TOUKY NPHIOXKEHHS
npoNioNbHOK cHnbl N [O paBHO-
JeHCTBYIOIIEH YCHIIMA B apMaType
cOOTBeTCTBEHHO S S ;

e, — PaccTOsHNe OT TOUKH NMPUITONKEHUS
nponionbHOH cunbl N [0 UEHTpa
TAKECTH IUIOLIANM CeUeHMs apMa-
TYpPHL S ;

1 — nmponeT 371eMEHTa;
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ly — pacuetHaa paMHA 3MeMeHTa, NOA:- f — nonka Gankn (flange) ;

BEpPralouierocs AeHCTBHIO CXKHMAIO- f— warpyska (force) ;
el NPONONBHOH CWIBI;, 3HAYCHHE h — ropnsonTansubii (horizontal)
{p mpuHuMaercs mo Ta6n. 17 wu k — nmonxa (key) ;

. m.3.55; | — parensHpiit (long) ;

i ~ pagMyC WHEpHMH MNOMEpeuHoro ce- I — yposens (level);

YEHHS EMEHTA OTHOCHTENBHO 1 — nesbiit (leff);
. t]
HEHTPA TKECTH CeueHUs; ) I — Haxnecta, nepemyci (Iap):
d — HOMMBANLHEIA JHAMETD CTepXKHeH m — cpemwati (middle) ;
iz ?
A 4! _ DMATYPHOR CTam; m — moMeHT (moment);
s 4 — MWIOMWAIHA ce;em:lg'x .apm'rypm COOT- n — NpomoNbHas (HOPMANbHAsA) (normal) ;
A BEICIBCHHO O M 5 ; n — HopMaTHBHBI (normative) ;
sw — IUIOWIANG CEYEHHA XOMYTOB, pac- p — neperoponka (partition) ;
TOJIO)KEHHBIX B OHOH HOPMANBHOH 4 — monepewas cuna Q ;
b

K OpOfIONIEHOM OCH 371EMENTa Iyioc- R — pacuerHoe conpomupnenye R;
KOCTH, DepeceKaioiledl HaKJIOHHOe r — nipapwiii (right) ;
b4

CeqeHHe; § — 3aMOHONHYEHHbIA (in sity) ;
Ay, — WIOMEND CEUCHUS OHOTO CTEPHKHA $ — apMaTypa, cTams (s(te el)t;y) ’
XoMyTa, t — pacTsxeHue (fention);
Ay, — WIOWanb CEUeHNS OHOIO CTEPXH t — nonepeunbit (transverse) ;
TpOJIO/ILHOH apMaTy phl; t — xpydenue (forsion);

4 — KOXhQUIMERT apMHPOBAHUA, t — Temnepatypa (temperature) ;
ONIpEAENACMBIH KaK OTHOLUeHHE 4 — MpefiernbHbIA, Kpaiinwi (ultimate);
IO/ CeYeHHA apMaTyphl S K v — BepTUKanbHbii (vertical);
IWIowamM NOMEPEHOro  CeUeHHA w — peGpo umH cTeHKa Gankn (web) ;
anemeHra bhy Ge3 yueta CKAThIX H w — cBapka (welding) ;

PACTAHYTHIX MONOK; X — B HallpaBJICHUH OCH X HIIM B CeYeHHH X ;

A — momans GeToHa B NONEPEYHOM Ce- ¥ — B HanpaBJIeHHH OCH
UeHUH; ¥y — nipeqien TeKydectd (yield point).

Ap — mromams ceveHHs CKATOM 0HBI Be-

TOHa;

A,eq — MNOWans NPUBEJEHHOTO CeUeHHS IIByX- H TpexOyKBeHHbE HHOEKCH
371eMeHTa, BKIIIOYAIOLIasd IIOMIah
GeToHa, a TaiOKe IUIOW(anb Beed an — aHKepoBKa, aHkep (anchoring) ;
NpO/IOIbHOH apMaTyphl, YMHOXeH- col — xonoHHa, croiika (column);
Hafl Ha OTHOILIEHHE MOMYJIed ympy- cir — KonbueBoH, kpyrnsui (circular) ;
TOCTH apMaTypbl 4 GeToHa; cr — xputHyeckuit (critical) ;

l,eq — MOMEHT HMHEpHMM INPHBELCHHOIO ¢re — TpelMHo06pazoBanye, TpeuMHa (cracking) ;
CeUeHHA JIEMEHT2 OTHOCHTENBHO el — ynpyrwit (elastic) ;
€ro IeHTpa TAXKECTH; ef — apdexTuHbA (effective) ;

wred — MOMEHT CONIPOTHBIICHHA npnnen;elj- Jact — dakmmueckuii;
HOTO CEUCHHA dIeMeHTa Iy Kpau- inc — oTOrHyThI, HaKINOHHbIH (inclined) ;
HEro pacTAHYTOro BOJIOKHA, OIpe- inf — wwxawi (inferior) ;
AenAeMBIi KaK A YIPYToro ma- int — BHyTpewnuit (interior) ;
Tepuana; lim — rpamuunbiit (limit) ;

D — puaMmeTp XOMBUEBOrO WM Kpyr- loc — mectbiit (local) ;

JIOTO CeYeHHUs. max — MaKCHManbHbli (maximal) ;

min — MUBUMANbHBIR (minimal);
ov — cBec nonku ( overhang) ;
out — BBINYCK apMaTypsl (output) ;
pl — nnactuHsii (Heynpyruit) (plastic);
red — npuBeneHHbI (redacted) ;
ser — SKCIUTyaTalMOHHBILH (Service) ;
sh — xparkoBpemeHHblii (short) ;
shr — ycanka (shrinkage) ;
sup - ONmopHsLi (support) ;
Sup — BepxHuit (super) ;
tot — cyMMapHbIit, onHslil (total) ;
web — peGpo M cTeHKa Ganku.

MPMMEHEHHLIE HHIEKCHI BYKBEHHBIX OBO3HAYEHHH
H NOACHAWIHE CJIOBA

OpHoGyKBeHHBIE HHIEKCH

a — anxep (anchor);

a — cnyvaitusiit (accidental) ;

a — 0CeBOii, NeHTpaNIbHbIik (axial) ;
b — BeToH, cxarbiii GeTon (beton);
¢ — cxarue (compression);

d — ry6una (depth) ;

d ~ pacuernblit (designed) ; o Mpumeuanne. Jpyx- H TpexGyKBeHHble HHICKCH oOT-
€ — IKCHEHTPHCHTET (eccentricity) ; AENA0TCS OT APYTHX HHNEKCOB 3aTATON.
e — npoynmHa (ear) ; OnHOGYKBeHHbIe HHICKCHI 3alATHMH He PajleNsoTcs.
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Ilena 1 p. 33 .

KNACCUOUKATOP CTPOUTENDbHLIX HOPM U NPABUN

Hacrorwmin Knaccudvkatop yCcTaHaBnAuBaeT pasjienieHue CTPOUTENbHbIX HOPM ¥ Npasun Ha b vacTel, KakaaA U3
KOTOPbIX AENUTCA Ha rpymnnbl.

Knaccudukatop npeaHasHaved ANA YCTaHOBSIEHWA COCTaBa M 0603HaueHnA (wudpa) CTPOUTENbHLIX HOPM U
npasun.

Wudp pomker cocroaTs u3 6yks ,,CHuUlT’, Homepa yactu (oaHa undpa), Homepa rpynnsi (ase uudpol) U HO-
Mepa IoKyMeHTa (ABe uudipbl) , OTAENeHHbIX APYr OT Apyra TOMKamu; ABe nocnefHue uudpbl, NPUCOeAUHAEMbIE
yepes Tvpe, 0603HaYaOT ABE NocnefiHWe uudPbl TOd YTBEPXKAEHUA AOoKymeHTa. Hanpumep, ,,CHufl 2.03.05-82".

Homepa aoKymMeHTam rpucBauBalOTCA B NOPAAKE PErucTpauMi CKBO3HbIe B Npefenax KakKAow rpynnst unn s
COOTBETCTBUN C Pa3PaBOTaHHbIM MepeyHeM AOKYMEHTOB AaHHOW rpynnibi.

1. Oprannsaumn, ynpaBneHmne, 3KOHOMUKA
lpynns:

01 Cucrtema HOPMaTUBHLIX AOKYMEHTOB B CTDOUTENLCTBE

02 OpraHuzauua, MeToOA0NOrMA N IKOHOMMUKA NPOEKTUPOBAHUA U UHXKEHEPHBLIX U3LICKAHWA
03 Opranusauma cTPoOUTENsCTBa. YNpaBneHue CTPOUTENLCTEOM

04 Hopmb! NPOACMHKUTENBHOCTU NPOEKTUPOBAHUA U CTPOUTENILCTBA

05 3JkoHoMuKa cTpouTensCTaa

06 MonoxeHnAa 06 OPraHN3aUMAX U ROIDKHOCTHLIX nUUax

2. Hopmbi NPOEKTUPOBaHKUA
Tpynnst

01 O6wue HOPMbI NPOEKTUPOBAHUA

02 OcHosaHuA U yHRaMEHTbI

03 CrpouTenbHble KOHCTPYKUMN

04 WHxkeHepHoe oBopyaOBaHMe 30aHWit u COOpYXeHuii. BHelunue ceTy

05 Coopy»eHWA TpaHCRopTa

06 MuapoTexHMYeCKUE 1 IHEPrETUUECKUE COOPYIKEHUA, MENIMOPATUBHLIE CUCTEMbI U COOPYIKeHWA

07 NMnaHupoBKa U 3aCTpoiika HaceneHHbIX NYHKTOB

08 Xunbie n obluecTBeHHble 30aHKA

09 NMpombiwneHHble NPEANPUATHA, NPOUSBOACTBEHHDIE 34aHUA U COOPYIKEHUA, BCMOMOTraTefibHble 3AaHNA.
WHeeHTapHble 3paHNA

10 CenbCKOXO3RNCTBEHHbIE NPEANPUATUAR, 3AaHUA U COOPYXKEHUA

11 Cknaas!

12 Hopmbi 0TBOAE 3eMeNb

3. OpraHusaund, npou3BOACTEO U NpUeMKa pabor
Tpynns:

01 O6uwwue npaBUna CTPOUTENBHOTrO NPOM3BOACTBA

02 OctoBaHuA U yHAAMEHTBI

03 CrpoutensHblie KOHCTPYKUUU

04 3aiwmnTHbIE, U3ONALMOHHBIE U OTAENOHHbIE NOKPbLITUA

05 UuxenepHoe 1 TexHonoruueckoe o6opyaoBaHne v CeTn

06 Coopyxenua TpaHcnopTa

07 TuapoTexHUiecKue i IHEPreTUECKIKE COOPYIKEHNA, MEIMOPAaTNBHLIE CUCTEMbI M COOPYKEHUA
08 MexaHun3auma CTPOUTENLHOrO NPOM3BOACTBA

09 NMpon3BOACTBO CTPOMTENLHEIX KOHCTDYKUWIA, U3AERWIA U MaTepuanoB

4. CmeTHble HOpMBI

CoctaB u o0603HaYeHMe CMETHbIX HOPM W npaBun ycTaHoeneHst nocraHosneduem [occtpos CCCP ot
18 uiorn 1982 r. N° 162,

5. Hopmbi 3aTpar MaTepuansHbIX U TPYAOBLIX PECYPEeOB
pynnst

01 Hopmbi pacxoaa Matepuanos

02 Hopmbl NOTPeGHOCTY B CYDOUTENBHOM WHBEHTapE, UHCTPYMEHTE U MeXaHN3Max
03 HopmupoBaHue n onnaTa NPOEKTHO-USbICKATENLCKMUX paboT

04 Hopmuposarue u onnata Tpyaa B CTPOUTENLCTBE
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