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NMPEAHCIOBHE

Hacroamee Iloco6ue paspaGorano k CHull 11-25-80. B nem azaunt
HEoOXoAHMEIE Da3bACHEHUS U OOOCHOBAaHHS OTHAGJIBHHIX MOJOXKEHU: M
yKasaHMit MO pacyuety JACpeBAHHLIX KOHCTPYKLUHA, TPUBEAEHH! PEeKOMeH-
AalHH RO NPOCKTHPOBAHMIO, HE NONYUWBLIHE OTPaXKeHWsi B HOpPMaXx.
B uacraocTH, 370 Kacaercs ocobGeHHOcTefi pacuera CIKaTO-U3rHGaeMEIX
9JIEMCHTOB, cBA3ei JECTKOCTH, HOBHIX THHOB CO&,llHHeHHl?l, TEXHHKO-5KO0-
HoMuueckolt OUEHKH KOHCTPYKTHBHLIX PEHICHHE H Jp.

ITocobne OXBATHBAeT KOHCTPYKHUM M3 HENBHOH M KJEEGHOH XpeBecH-
uu, wmoctpupys noxnoxenus CHull I1-25-80 Ha KomkpeTHHX npume-
pax KOHCTPpYHpOBaHHA M pacueTa OTHACJHLEBIX THIOB JACPEeBAHHHIX KOH-
cTpyKuuii. B KauecTBe NMpHJIOMKEHHA K MOcO6MIQ Mankl HEKOTOphie BCNO-
moratenbHne rpadHKy, TaGAMUE M APYrHe CHPABOUHHE MaTEpHAJbI, He-
obxoauMule JJis NMPOEKTHPOBAHHS.

Ioco6re  paspaGoTano OTAGAOM  JEPeBAHHEIX  KOHCTPYKUHMI
HHHHUCK wum. Kyuepenko Tocctpos CCCP  (kasa. TexH, Hayxk
A. K. IHenrequss — OTBeTCTBEHHHI PefaKTOP, KAHAUAATH TeXH, HayK
B. H. Aranun, A, §I. Opnenar, K. M. 3otopa, E. M. 3namenckufi, a-p
texH. Hayk JI. M, KoBamsbuyk, wangunats Texn. mayk M. M. Jlunbkos,
A. ®. Muxailnos, nuxenepn A. Vi. Mesenmes, P. B. Hukynnxuna, xan-
mugata Texd. mayk M. I. Osumunukosa, C. B. Typkosckuit, O. Y. 1un-
KoB, A-p TexH. Hayk A. C. ®pefaun) npu ywactuu LIHHUMnpomanaumii
(kana, rexu. mayk B, C. Ilefinkman), HHUUSDIT um, Mesennena (xaua.
tex. Hayk C. M. JKax, max. M. IO. 3amoas, A-p TexH. Hayk
B. . Tpasyw), LIHUUMcenctposr  (kaHAYAATH  TEXH, HAyK
B. I1, Jees, B. A. Crenmanos, B. H. ®posos), BHHUapesa (xaua.
texu, mayk B. E. Komapatenko), MoCKOBCKOro MHIKeHEPHO-CTPOHTEb-
Horo wmHcTuTyT2a HMM. B. B Kyii6ummesa (KanammaTel TexH. Hayk
H. M. Kysueuosa, B. C. Capurues), JIeHHHrpaACKOro MHIKEHEPHO-CTPOH-
TEJBHOIO HHCTHTYTa (KaHauxate TexH. Hayk E. I. Cserosaposa,
E. H. CepoB), Bpecrckoro MHXEHEPHO-CTPOUTENBHOrO MHCTHTYTA (KaHA.
Texd. Hayk P. B. Opaobuu), ITepMcKOro monpTeXHUYECKOro WHCTHTYTA
(xang, Texn. Hayk A. B. Kaayruu), Kypckoro nonuTexHmueckoro HH-
crutyta (kaHa. Texd, Hayk A. C. IIpokogwen), Kuposckoro monurtexuu-
uyeckoro HWHCTHTYTa (Kaup. Texx. Hayk IO. B. ITuckynmoB), Ypanbsckoro
nosmrexunaeckoro uHeruryra um. C. M. Kupoa (umxk. C. I1. Tawma-
KyJioB),



1. OBIUE NOJOXEHUA

1.1. JlepeBsnHBIC KOHCTPYKIHHN CJeAyeT NPHMEHSATHL B 3ha-
HHAX H COOPYIKEHUSAX CeNBCKOFO, TPaXKJaHCKOTO H NPOMBILIIEH-
HOTO CTPOMTENBCTBA, KOIJA 3TO TEXHUYECKH lejecoobpasuo M
SKOHOMHUecKH o6ocHoBaHO. IIpH NpOeKTHPOBaHHM JiepeBSH-
HEIX KOHCTPYKIHH HEOGXOZHMMO YUHTHIBATH: YCJIOBHS 3KCNAYya-
TalUH, KalnuTalbHOCTh, CTENEHb OTBETCTBEHHOCTH M OrHecTOMH-
KOCTb CTPOHTENILHOFO OGBEKT3, a TAKXKE BO3MOXKHOCTH CHIpbe-
BOll M TPOM3BOACTBEHHOM Ga3mbl, obecneuHBalollue H3rOTOBJE-
HHE KOHCTPYKIHH.

B ce/bCKOM CTPOHTENLCTBE AEPEBSIHHbIC KOHCTPYKLUHH MO-
I'YT IPHMEHATLCA B IIPOU3BOJCTBEHHMIX M CKAAACKHX OJHOSTAX-
HHIX 37laHuAX. B rpaxjanckoM ctpouTenscTBe ILiesecoo6pasHoO
TIpHMeHeHHe JepeBSHHbIX KOHCTPYKIHI B MOKPLITHAX 3aJ10B 06-
LIECTBEHHHIX 3[IaHHH, BHICTABOYHBIX MABHUJIbOHOB, B Mal03TaX-
HOM JioMocTpoeHHH. B npommnieHHOM crpouTenbcTBe jJepe-
BSIHHBIE KOHCTPYKIHMH MOTYT HNPHMEHSTbCS B ORHOITAXKHBIX
OTanJiuBaeMhIX M HeoTalinBaeMhix 3jaHuax IV u V kiaaccoB
orHecroiikoctH, a Takxe I u IIl knaccos oruecroiikoctu co
CMENIaHHBIM KapKacoM.

B NOKpHITHAX NO CTPONMJIBHEIM KOHCTPYKLMSIM BO3MOXKHA
NIOZiBECKa NMOABEMHO-TPAHCIIOPTHOTO 0GOPYAOBaHHSA IPY30HOAb-
e€MHOCTBIO He Bhime 32 kH.

1.2, qns Bcex BUAOB 37aHU# OOGLIECTBEHHOrO H NMpPOW3BOA-
CTBEHHOTO Ha3HAYeHHs PEKOMEHAYETC NPHHUMATD:

mar JepeBsHHLIX CTPOMUJBHLIX GalloK M ¢epM, paMm H apoK
3ubwm

NaHely M IVINTHl OrPaXJAIOIMX KOHCTPYKUMHA IIAPUHOM
1,2 u 1,5 ™M, anunxoit 3 u 6 M.

IlposeTs! u 1ar HecyIIMX AEPEBAHHBIX KOHCTPYKUMH Ha3Ha-
9210TC5t C YYETOM TEXHOJIOTMYECKUX TpeboBauuil, oGbeMHO-IIa~
HUPOBOYHHIX PEIleHUH 3JaHUl H COOPYXEHHH B COOTBETCTBUH C
JeHCTBYIOIIMMY CTaHAApTaMM ¥ HOPMaMi NPOEKTHPOBaHUS HO
BHZaM CTPOUTENLCTBA.

1.3. Peromenyembie CXeMbl NJIOCKOCTHBIX HECYIIUX Jepe-
BSIHHEIX KOHCTPYKIMH C X OCHOBHBLIMM XapaKTEPUCTUKAMYU NPH-
BeJieHnl B Tadu. 1.

1.4. BriGop KOHCTPYKTHBHOH CXeMbl M o0llas KOMIOHOBKA
3]aHHA JOMKHBL 06ECHeuMBaTbh HEOOXOJAMMYIO IOJTOBEYHOCTH
KOHCTPYKIMI NMPH HAaHMEHBIIMX NPHUBEAEHHBIX 3aTpatax. Oco-
Goe BHMMaHHE CJeAyeT YJeNdTh o0ecrneyeHHIo NPOCTOro M Ha-
JIE2KHOTO OTBOAA BOJBI C NOKPBITHS, OTAABasi IpeanouTeHe Gec-
¢onapHEIM pelleHnsIM OKPBITHI ¢ Hapy2KHLIM BOJOOTBOJioM Ge3
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nepenajioB BHICOT NapaneToB H HAJACTPOEK, CIOCOOCTBYIOUHX 06-
Pa30BaHHIO CHEIOBLIX MEUIKOB, NPOTEUEK W OYAroB MOPAMNEHHS
rauabio. TToKpHITHA C nepeBSHHBIMH KOHCTPYKIHSMH KOJIXKHDI
6BITh 06513aT€IbHO BEHTHIHPYEMBIMH, JOCTYIHBIMH JJISI OCMOT-
pa H INpPOH3BOACTBA PEMOHTHO-NPOPHIAKTHUECKHX PaGoT; He
JO/IKHEI 06Pa30BEIBATLCA MOCTHKH XOJIOfa, OCOGEHHO B KapHHU3-
HBEIX M KOHBKOBHIX y3iaxX, B LIBAX W CONPSIKCHUAX HECYIUX H
OrpaxAalolHX KOHCTPY KLU,

1.5. Heobxonuma TecHast yBfi3Ka CTPOHTEbHON H TEXHOJO-
FHYeCKOH 4acTell MPOEKTa C IeJIBbIO HCKJIOUEHHS BO3MOXHOCTH
neperpesa H YBJKHEHHS KOHCTPYKUHH, a TaKXke He Npeny-
CMOTPEHHOI'0 NPOEKTOM BHOPAIMOHHOIO ¥ AMHAMUYECKOTO BO3-
AeficTBHA Ha HHX. K KOHCTPYKUHAM He HO/IKHBI MOJABEIUHBATD-
€Al WM pacnoJiaratbCst BOIM3H HHX HEH30JHPOBaHHbIE ropsyue
TPYOGonpoBoOAbl, KasopHdephl BO3AYHUIHOIO OTOMJIEHHS.

.6. ITpu NpoeKTHPOBAHHH JAEPEBSHHBIX KOHCTPYKIHH OCO-
Goe BHUMaHHE JOJKHO YHeNAATHCS YCJAOBHAM SKCIIyaTaluu 1o
XapaKTeDHCTHKaM TeMNepaTypPHO-BJAAKHOCTHEIX BO3NEHACTBHI,
cornacho tabnmuue CHull 11-25-80; no cremenH XuMHuecKo# o
GHoJsioruueckoli arpeccud, coraacio CHull 2.03.11-85 u CHull
I11-19-76. Cnenyer uaberath npUMeHeHHs AEPEBSHHBIX KJICHBIX
KOHCTPYKI{M# B 37aHHAX, MO YCJIOBHAM SKCIUTYaTaliH KOTOPhIX.
paBHOBeCHas BJIaXKHOCTb JIpEBECHHBI OKa3bIBaeTCs HHXKe 3aJlaH-
HOM NPH H3rOTOBJICHHH.,

1.7, TlpH NpPOEKTHPOBAHHUM KOHCTPYKUMHA M OCOGEHHO HX
YSJIOBBIX COEJMHEHHH CJeNyeT NpefycMaTpHBATh IIPOBEPKY Ha
TPaHCNOPTHHIE H MOHTa)KHBIE HArpy3KH, Ha YepTexax YKasbi-
BaTb NMOPOAY, COPT H BJIAXKHOCTH JPEBECHHbI, MECTa H CHOCOOH
CTPONOBKH, HEOOXOAMMOCTb (€CJIH HaL0) MECTHOrO YCHJIEHHS
NpH nepeBo3Ke, KAHTOBKE H MOABEME.

1.8. Crioco6b! TPaHCIOPTHPOBKH, CKJIANHPOBaHHusl, YKPYITHH-
TeJIbHOM COODKH W MOHTaXXa, BJHAIOIIHE HA KOHCTPYKTHBHOE
pelleHuye, 3aUTH JEepeBSHHBIX KOHCTPYKIHH OT KOPPO3HH H
OrHSl JOJUKHBI OLITb 3apaHee ONpejeJeHHl H HpPEACTaBJIeHB
B IIpPOEKTe MPOH3BOACTBA paGoT.

1.9. Boablioe BHHMaHHE NPH NPOEKTHPOBAaHHH cJIeAyeT
YXeNATh NPOCTPAHCTBEHHOM JKECTKOCTH H YCTOMYMBOCTH KOHCT-
PYyKUHH, ofecrniedHBaeMbIX YCTPOHACTBOM H IOCTaHOBKOH COOT-
BETCTBYIOUUX CBsI3el XKeCTKOCTH.

1.10. TexHuKO-9KOHOMHYECKasi OLEHKA 3(eKTHBHOCTH
KOHCTPYKTHBHBIX pellieHHH 3XaHMH H COOpYXKeHHH C JepeBsiH-
HbHIMH KOHCTPYKIMSIMH JOJ/IXKHAa NPOM3BOAMTHCA IO NPHBEAEH-
HBIM 3aTparaM COIJIacHO pas3A. 7.
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2. MATEPHAJTBI
Homenkaarypa

2.1, B HecymuX M OrpaKAaloUIMX JEPeBsHHBIX KOHCTPYK-
UHAX NPHMEHSIOTCSA: KPYFIbI JieC, HCIOAb3yeMEblil B IeJIOM BH-
Jle; mHJoMartepHalbl U KJeeHble 3aroTOBKH M3 HHX; MHOIOCJIOM-
Hble KJIeeHble 3arOTOBKH H3 (ppe3epoBaHHLIX [THJIOMAaTepHa/IOoB;
JINCTOBasl MHOrocCJIoMHast (paHepa; (panepHsle TPYGHI; ApEBECHBIE
IVIHTHI; BOZQCTOMKHE KJ/IeH; BIaro3allUTHbIC TAKH H COCTaBhbl; aH-
THCENTHKH H aHTHMHPEHH!, CTaJbHOH NpoOKaT, apMarypa H Ap.

Jlecomarepuabt

2.2, Kpyrasie JecoMaTepHabi -CIe/lyeT HCIONb30BaTh Npe-
HMYIIECTBEHHO JJIS1 KOHCTPYKHIMA, H3rOTaBJIMBaeMbIX B MOCTPO-
€YHBIX M MNOJEBLIX YCJIOBHAX (HanpHMep, CeJbCKOXO3sHCTBEH-
Hble 3RaHHS ¢ 6aJOYHO-CTOYHBIM KapKacoM, onopst JISIT u ap.).

[uaoMaTeprannl ABASIOTCS OCHOBHBIME KOHCTPYKIIHOHHBIMH
JlecoMaTepHa/NaMH JJisi KOHCTPYKIUHH H3 LeJIbHOH H KieeHOH
RpEBECHHBI.

JInst MHOrOC/IORHBIX KJIGEHBIX 3arOTOBOK M3 JPEBECHHBI COC-
Hbl H e/ HauGoJee lenecoo6pasHO NPHMEHATb NHJIOMaTepHa-
Abt TomukHok 40 1 25 MM, NpHYEM TOHKHE MHJIOMaTepHalIHl cae-
AyeT HCMOJIb30BaTh JJisi H3rOTOBJEHHS IHYTOKJEEHHX 3JieMeH-
TOB C OrpaHHYEHHBIM PajHyCOM KDHUBH3HBL W PaCTSIHYTHIX dJe-
MEHTOB; [THJIOMaTepPHA/IBl H3 OCHHBI H JIHCTBEHHHILI MOXKHO MC-
NO/IB30BATh TOMHMHON 25 MM ¢ YCTPOHCTBOM B HHX IPONOJNBHHIX
KOMIIEHCallHOHHBIX Npopeseff, pacnoJjaraeMblX APYr OT Apyra
Ha paccrostuuy 40 MM U He meHee ueM Ha 10—15 MM OT KPOMKH
nockn. FnyGuna npopesell jo/kHa GbiTh pasHO#H /2 TOMUIHHEL
cJIos, INHpHHA 2—3 MM.

2.3. PexoMeHayeMbl#l cOpTaMeHT npHBeNeH B Ta6. 2.

2.4. OpHoc/IONHBIE 3arOTOBKH H3 CKJEEHHBIX Ha 3yGuarbifi
IIHI HJIH Ha 3y6YaThiii HINIT H IO KPOMKE MaJIOMEPHBIX MHJIOMa-
TepHaJIOB; NpefHa3HaYeHHbe JJIsi HCIOJNb30BaHHA B HECYHIHX
3neMeHTax AepeBSHHBIX KOHCTPYKIHH, JOMXKHbBI YAOBJIETBOPSATD
C/IeRYIOIUM TPeGOBaHHAM: BJIAXHOCTb CKJIEHBAaeMbIX Ha 3ybua-
THIl IWMN NHIOMAaTepHAJIOB JonmycKaercs He Boiwe 15 %; pas-
Mepbl 3y64aToro IHNa JO/KHbI GHITh He MeHee ueM y Tuna [-32;
KJIeH TOJNbKO Ha pesopuuHOBoi ocHoBe (OP-12 u OP®-50);
BpeMeHHOe CONpOTHBJEHHe H3THGY NPH HarpyXKeHHH IJIACTH
JUIfl KJIeeHHIX 3aroTOBOK, COOTBETCTBYIOUIMX MHJOMaTepHallaM
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TaGauna 2

P Mluprua, MM P [lupuna, mM

i i

g3 o

§§: 100 125 160 175 §3§ 100 125 150 175
19 100 } 125 | 150 — 100 - 125 150 175
25 100 } 125 | 150 | 175 150 — 126 1 150 } 175
40 100 | 120 | 150 — 175 — 125 — | 175
50 100 | 125 | 150 | 175

Mpumevanue. Pasmepn ¢pesepoBaHHHX  NHIOMAaTePUANOB
YCTaHAB/AMDAIOTCA € YYETOM NPHAYCKOB N0 TOLIIMHE H INHPHHE, CO-
raacko peitcrnyiomumM [OCTawm.

BTOpOro copTa, — He Hmke 27 MIla m Tpernero copra — He
Hixke 20 MI]a.

JlonycrHMoe KOJIHYECTBO ¥ MECTO PaclioVIOXKeHHS CTHIKOB Ha
3y64aThifi WUHN [0 JJIHHE HECYIIHX SJIEMEHTOB H3 KJIeeHHIX 3a-
FOTOBOK 3aBHCHT: OT XapaKTepa X paGoTHl, CTENEeHH OTBETCTBEH-
HOCTH, ocoGeHHOCTefl KOHCTPYKTHBHOTO PemieHHs H JIOJI2KHO per-
NaMEHTHPOBATbCH TEXHHUECKHMH YCJOBHAMHM Ha HSTOTOBJEHHE
€ COOTBETCTBYIOUMM 0GOCHOBAHMEM.

He nonyckaercs ucnofib3oBaHHe CK/ICEHHBIX Ha 3yGuathiit
HIMN 3arOTOBOK M3 KOPOTKOMEpPHHIX NHJIOMATEPHANOB WIS HO-
HIATHIX GalOK MEXAYITAKHBIX HEPEKPLITHA U B PACTAHYTHIX
NoSiCax AOATHX CTPONHU/BHEIX (hepM.

2.5. B HeKoTOpHIX cayuanx, ocoG0 OoropapHBaeMbIX TEXHH-
YECKHMH YCJAOBHSIMH, NPH H3TOTOBJIEHHH AEPEBAHHBIX KOHCT-
pykunufi (HanpHMmep, KieepaHepHBIX) MOXKET HCHOAb30BATHCA
JApeBecHHa, MOAHDHIHPOBaHHAs MOJIUMEPAMH H IPYIHMH COCTa-
BaMH.

danepa ancrosas. PanepHoie TPyG6nl

2.6. danepa OTHOCHTCA K CJIOWCTHIM JPEBECHHIM Matepua-
J1aM C OHOHANPaBJ/IEHHOMA # nepekpecTHOl cTpykTypoii. B nep-
BOM CJy4ae JOCTHIaeTCA 3HAUHTENbHa#dA UPOYHOCTh, HO COXpa-
HAeTcs BHICOKAaA cTeneHb aHudorponud. Bo BropoM ciyuae 3a-
METHO CHH}XaeTCsl aHHSOTPONHA H NPOYHOCTH B ABYX IV1aBHBIX
HanpasJieHuaxX. JliA MHOroc/ofHOM JIHCTOBOK (haHeph! nokasa-
T/l MPOYHOCTH A YNPYroCTH OTJIHYAIOTCA MO IVIaBHHIM OCAM
aHUSOTPOIHH NPH PACTAMEHHH, CXKATUH, H3rHGe TONBKO B 1,5—
3 pasa, a ae B 10—40 pas, Kak /s ApeBeCHHEHI B ee HaTypaJib-
HOM BHJeE.
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B orpaxpalomux 4 HeCyIMX KOHCTPYKLUHSIX HONyCKaercs
npuMeHeHHe (aHeph! TOJNIBKO Ha BOAOCTOHKHX KJESIX TOJIIMHOM
He MeHee 6 MM.

PasMepnt sHCTOBO#H (haHephbl MpHBEAEHb! B FabJ. 3.

Ta6auna 3

Pasmeps AuCTOB, MM Pasmepn MHCTOB, MM
Mapka " Mapxka a
JHUCTO B
;a;e;:l TOJIHHA ﬂ,’,‘:gx:{a "$§§3p3 TO/IUKUHA {‘u’:,'g:,a,;ﬂ
oCP 6, 8,9, | 15256x1525 | ®BC 7,10, 12, | 56001200
(Gepeso- 10, 12. | 15251220 14, 16 4850 1200
Bas) 1220x 1220 4400 1500

2.7. B kauecTBe 3/7€eMEHTOB JEPEBSHHLIX KOHCTPYKUHA j10-
nycKaercs npHMeHeHHe ¢aHepHbIX TPY6 Mapok @-1 u ®-2, cop-
TaMeHT H pa3Mepbl KOTOPbIX YKa3aHhb! B Tabu. 4.

Ta6anuua 4

Juamerp Tpy6 BHYTpPeHHHR, MM , 50 100 I 150 §{ 200 | 250 | 300

Huamerp Tpy6 sHewsuit, mM| 63 | 116 | 172 | 222 | 276 | 326
TosnHHa CTEHOK, MM 6.5 8 11 11 13 13
Macca 1 m npu snaxuocru| 1,0 | 2,2 | 4,5 |{5,8 | 8,6 10,2
danepnt 15%, Kr
HMnuua tpy6, v Or 3,587

JpeBecHbie NANTH

2.8. K ninTHBIM MaTepHanaMm Ha OCHOBE APEBECHHbI OTHOCST-
csi:

a) JpeBeCHO-BOMIOKHHCTBIE IVIHTHI CYXOro c€rnocofa Mpous-
oxcrBa (JIBIlc) Ha deHonbhbIX cBssywomux mapok Tc-400,
Tc-450 (TY 13-444-79);

6) ApeBecHO-CTpYxKeuHble MIHTH Ha KapGamuuubix (HCIIK)
4 Ha eHonbHbIX cBA3ytomux ([CId) mapok I1-1 u I1-2 (TOCT
10632—77 ¢ uam.);

B) JIpeBECHO-CTPYIKEUHbIE MJIHTHI HAa KayCTHYECKOM MarHe-
sure MATT (TY 13-519-79);

r) LeMeHTHO-CTpYy¥KeuHbie IIHTH Ha nopTiaanxuemente LCIT.

TexnnuecKHe XapakTePHUCTHKH LPEBECHBIX [UIHT MpHUBeje-
HHl B TaGa. 5.
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Ta6auna 5

3unaveHue nokasareneft ans

Iokasatenu

namepenus|

EauHuna

JABIc ACTk. ACnd MAN ucn

[Mnotuocts | kr/m3| Cs. 850 | 750—850 | 700—850 [900—1200] 1200—

1300
Haunna M 2750— 1830, 1830, 3600 2600—
3600 3660 3660 3600
Mupuea » 1200— 1200, 1220, 1220 1200
1830 1830 1830
Tonuuua » 5—10 12—22 10—22 10—18 8—40
BaaxknocTs % 5—8 842 812 9+4 Ho. 12
Bosonoriio- » 30 o 15 o 15 18,25 » 16
uresue 3a
24 4
Ha6yxauue » 20 » 5 » 5 10,15 » 1,8
32 24 y

2.9. [lpeBecHble MJIHTHI peKOMeHAYeTcs MPUMEHATh B Kaue-
CTBe OOIUKMBOK B KOHCTPYKUHAX NaHeNeil CTeH, MJAMT nepekpoi-
THH M DOKPBHITHH C YY€TOM YCJIOBHH 3KCM/IYaTALUH.

Kaen

2.10, CuHTETHYECKHE KU ISl M3TOTOBJEHHS 3JIEMEHTOB
KJ/ICEHBIX JIEPEBAHHBIX KOHCTPYKUHMHA AENSTCA HA IPynmbi, y4u-
ThIBAIOLIHE Ha3HayeHHe KJjeeB, HX CBOHCTBAa, peKOMEHIyeMble
obacTH NMpUMeHeHHs yKa3aHbt B TaGa. 6.

2.11. [nsi ckienBanuist APEBECHHBI U APEBeCHHH ¢ hanepoii,
APEBECHO-BOJIOKHHCTBIMH H APEBECHO-CTPYXKEUHbIMH TMJINTaMH
ROJKHBI NpHMeHAThCsl Kaed I—IV rpynn B 3aBHCHMOCTH OT
TEMNEPaTyPHO-BJIAXKHOCTHBIX YCJIOBHH 3KCIIyaTal¥H, PYKOBOL-
cTBYsichb Taba. 7.

Ilpu BO3HMKHOBEHHH 3HAYHUTENIBHBIX TEMIEpaTypHO-BJIaXK-
HOCTHBIX HanpsiXKeHH# cjeayeT npuMensTb kieii DP®-50M
(V rpynna), o6aajgawouHii nopbiieHHOH nojatiauBoctbio. s
MeTa/JIHYeCKHX CTep2KHEeH, BKJIeHBaeMbIX B JApeBeCHHY, HOJIXK-
HEl IPUMEHATLCSH MOAUPHUHDPOBAHHLIE KieH | Tpynnul uan Kien
V rpynmnel ¢ yueToM yc/I0BHH 9KCIJyaTallH.

2.12. CoctaB KJseeB, TeXHOMOrHS HX NPHIOTOBJIEHHS H MPHU-
MeHeHHe JOJ/IKHbE 0TBe4aTh TpeOOBaHHAM COOTBETCTBYIOIIUX TeX-
HHYECKHX YCJIOBHIA.
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Ta6auua 6

N M“;;;x;a Ppynna Pexomenr;ig;:g{ue:"zts:mcm
Pesopuunosnit OP-12 1 IIpenmyuecTBeHHO Aas
TPaXXAaHCKOI'0 CTPOHTENhCT-
Ba, B  GOJbIUENPOJIETHHX
KOHCTPYKIHAX NpH  9KcnJay-
aTallHH B HauboJjee XeCTKHX
yCAOBRAX
PeHoMbHO-PE30p- $PD-50 1 [IpenMylecrsesHo AJAA npo-
LHHOBBIR MBIUIIJIEHHOTO, CeJbCKOX03f-
CTBEHHOTO  CTPOHTENIbCTBE,
B GOJIbLIENPONETHHX  KOHCT-
PYKIHAX HpH IKCOJyaTanud
B HauboJee XKECTKHX yCJioO-
BHSIX
@eHoMbHEL KB-3, I1 | [peumymecTBeHHO AN Cenb-
CoX XO3CTPOHTENALCTBA B KOHCT-
PYKUHAX MaccoBOrO INpHMe-
HEHHsl, 9KCNJyaTHPyeMHX B
MECTKHX YCJOBHAX
AnxunspesopuuHo- ®P-100, I1 | To xe
BHH ADK-1AM
DeHOJILHO- KU A~ OOK-14P 11 »
pe30pIUHHOBLI
Kap6amuano-me- KC-B-CK 111 }dna xoHcTpykmufi, sKcnay-
JIaMHHOBHIHA aTHPYEeMHX INIpH OTHOCHTEJb-
HOM BJIAXXHOCTH BO3AYyXa [0
85%
Kap6amuguniit K®-)X IV | To xe, no 70%
ONOKCHAHMMA JMi-1, V |Oan coeamnesnsi  AepepsH-
K-153 HHX KOHCTPYKEHA € BKaeeH-
HBIMA CTaJbHLIMA  CTEpPIXKHI-
MH
DeHoBHO-pe3op- PPD-50M V {To xe
(HHHOBHA Moaudu-
HHPODAHHEI

Ta6auuna 7

VYenorua SKenayaranuu
(no ta6a. 1 CHall 11-25-80)

I'pynna
Kneep

Tenbl u MapK: KieeB

HOna Bcex ycaosnfi skcmiy-
araunn, xpome I'l, I'2, T'3

18

1 Pesopuunopu ®P-12 (TY 6-05-

1748-75); ¢enoabro-pesopnuHo-
suit PPO-50 (TY 6-05-1880-79)

11 | Askunpesopuunonse OP-100

(TY 6-05-1838-78) un AOK-1AM
(TY 6-05-281-7-75)



I1podoracenue rabr 7

Ycnosus akcnayataniu Tpyn
(no ta6a 1 CHull II 25-80) na Tunut 1 MapKu wacee
Kncep
(DCHOABHO-2JIKHAPE30PUMHOB kI
APK-14P (TY 2CCP 223-41
80)
denonnibie KB-3 1 COX (ua
ocose cmon  COXK-3016 n
C®)K-3015 (TOCT 20907—75
C H3M.)
fan ycnosuit skenayaraumu | I1I | Kap6amuano-MenamuHoBoifi
A2 u B2 KC-B-CK (TY 6-05-211-1806-
79
ﬁl.rm ycnopuii  skcndayataumu | 1V K&)K. K®B)X (FOCT 14231—
3 78)

3. PACYETHBIE XAPAKTEPUCTHKY MATEPUAJIOB

HopmupoBaHue pacueTHbX CONPOTHBAEHMII ApPeBeCHHM
u dhaneps

3.1. OCHOBHBLIMH HOPMHPYEMBIMHM XapaKTEPHCTMKaMM npou-
HOCTH KOHCTPYKUHOHHLIX CTPOHTE/IbLHLIX MaTepHaJIOB fBJSIETCS
HOPMAaTHBHOE M PaCUETHOE CONPOTHBJIEHHE, KOTOpOE olnpeses
€TCH Ha OCHOBAHMH JIaHHBIX CTAHAAPTHHIX HCMBLITAHUI ¢ yuerom
CTATUCTHYECKO#l M3MEHYHBOCTH MOKa3aTeJiefl MPOYHOCTH W pa3-
HOH cTeneHH oGecneyeHHOCTH (ROBEPHTENbHOM BepOsTHOCTH) NO
muHuMymMy [l HopmMaTUBHOrO CONMpPOTHBAEHUR R® npemnu-
coiBaeTca obecneueHHocTh He Hwke 0,95, ans pacuetHoro co-
nporusjaeHusi R noka He HOPMHPOBaHa M KojebGercsi B npeje-
aax 0,99—0,999.

3.2. B CHuIT I11-25-80 nopmaruBHuie ¥ pacyeTHbie CONpo-
THBJIEHHS JPEBECHHB! M (haHEpH! NPHHATH! C OGECNEeYeHHOCTHID
no ‘MuHHMyMy cootBetcTBeHHO 0,95 M 0,99 npu HopmanbHOM
pacnpejejieHHH

3.3. OcoGeHHOCTH CTPYKTYPHO-MEXaHHYECKHX CBOJCTB Ape-
BeCHHbl M OTJIMYHE AeHCTBUTENBLHEIX YCJIOBHH M Xapakrtepa ee
paboTh! OT YC/NIOBMA NpPH CTaHAAPTHLIX HMCMLITAHHAX YYUTHIBA-
I0TCA BBeAeHHeM Koa(pdunueHToB ycnoBuii paGoTsl Mo MaTepHa-
Jay.
Jlnst 6a30BHIX PACYETHBIX CONPOTHBIICHU N, OTBEUAIOWMUX HOP-
MaJbHEIM TEMNepaTypPHO-BAAXKHOCTHLIM YCJIOBHAM SKCIJIyaTa-
unu (npn remnepatype T < 35°C u OTHOCHTEJILHO#M BAAXKHOCTH
Bo3ayxa ¢ << 75%), HeOOXOANMO BBOAUTL KO3(PDUIMEHT yc/I0-
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BHit paboTHI M, YYHTHIBAIOUIME BAHSAHHE QJIHTEIbHOCTH Harpy -
JKeHHsl ¢ MepexojioM OT NMPOYHOCTH APEBECHHbI NPH KpaTKoBpe-
MEHHBIX CTaHJaPTHBIX HCHBITAaHUAX K €e MPOYHOCTH B YCJIOBHSAX
JUIHTENbHO JeHCTBYIOUIHX MOCTOSIHHBIX H BPeMeHHBIX HarpysoK
3a BeCb CPOK ClyXKOn KoHCTpykuuit. [Tpounoctu Ry, npu cran-
JapTHHIX KPaTKOBPEMEHHLIX HCHBITAHHAX COOTBETCTBYET 3Ha-
ueHue Koahpuurenta my, = 1, npu Gosee KOPOTKOH ANHTEIb-
HOCTH HAarpy:KeHHsl My, > 1, a npu Gosee NPOROMKHTENBLHOM
JEeACTBHH Harpy3KkH My, < 1.

3.4. TlpuBeneHHe HarpyskH, JeACTBYIOLIEH BO BPEMEHH MO
JMoGOMy 3aKOHY, K Harpy3Ke NOCTOSIHHOH BO BpeMeHH NPOAOJ-
KHUTENBHOCTBIO Ty, MIO3BOJISIET NPH ONpeJieieHHH Kod(xpuuueH-
Ta My, A5 APEBEeCHHBI HCNOJb30BaTh 3aBHCHMOCTD

My, = 1,03 (1 —1g 74,/18,5).

TpuBesennoe BpeMs AeCTBHS pacyeTHON Harpy3Ku Jjisl Ha-
nGojiee THUNHYHBIX PEXUMOB HarpyXKeHHsl M COOTBETCTBYIOU{HE
MM 3HaYeHHsS KOS(DHIHEHTOB /My, NPHBEJEHH B Ta6u. 8.

3Hauenne KO3XpHIHEHTa, YUHTHLIBAIOLIETO BIHAHHE JIHTEb-
HOCTH Harpyiemusi, m;, = 0,66 npunaro sa GasucHoe, H no
OTHOILIEHHIO K HeMy HOPMHPYIOTCH PacueTHble CONPOTHBICHHS
AN IPYTHX PEXHMOB H COUETAaHHN HarpyXKeHHs NyTeM BBeae-
HHsl COOTBETCTBYIOLIHX NEPeXonHuix koadxpuuuentoB ycaoBui

TaG6aununa 8

Pacuernoe Rosbd:
speMs ospdunuer 03¢ duunent
PexXuMpl BarpyXesus neflcTBHR K wgu;m T YCJOBHAR
Barpy3xu paGorn m
Tnp, €
Jlunefino Bo3pacraroias 1—10 1 1,5
Harpyska NpH CTaHAAPTHHIX
JdCNBITANHAX
CoBMecTHOe AEHCTBHE MOCTO- 108—10° 0,53 0,8

MHHOR M JJMTeNbHOR  Bpe-
MEHHOfi HarpysoK
CoBMecTHOe AefiCTBHE MOCTO- 105—107 0,66 1
AHHOR H XpaTKOBpeMeHHOf
CHeroBofi Harpysok
ConmecTHOoe JeficTBHE {OCTO- 103—10¢ 08 1,2
AHHOfAi 4 KpaTKoBpeMeHHOR
BETPOBOA Harpysok

CosMecTHOe JeficTBHE 10CTO- 10—102 0,92 14
SIHHOA H ceAiCMHYeCKOR Ha-

rpysok

eficTBHe  HMNYJILCHBIX u | 10-'—10-¢ 1,1—1,35 1,7—2,0

YAapHHX 1arpy3oK
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pabotet n1, = m;,;/0,66 K OCHOBHBIM pacUeTHBIM CONpPOTHBJIE-
HHSM JpeBecHHBI ¥ daHepn. PacuerHoe BpeMs fefiCTBUS HArpy3-
KH Ty, HAXONHTCA NMyTeM NPHBEAEHHS TAKOBOH 3a BeCb NPHHA-
ThIf CPOK CJIY2KOhl KOHCTPYKUHH K €e MakCHMyMy B pexume
nocTosiHHOMR Harpy3ku. PacueTHOe comporHBIeHHe

R=(R"/?m)mnnr (l)

PA€ Yy — KO3DHILEHT HaJeXKHOCTH [0 MaTepHaly, YUHThIBA-
IOWHA OTKJOHEHHEe B CTOPOHY MEHBUIHX 3HAYeHHH MPOYHOCTH
MarepHana c 6oJiee BLICOKOH 06ecnedeHHOCTBIO N0 OTHOLIEHHIO K
HOPMAaTHBHOMY CONPOTHBJIEHHIO.

C yuerom (1) mosryuaem

Re/y, =R/my, =R, P))

rie R — KpaTKOBpPEeMEHHOE pacyeTHOE CONPOTHBJIEHHE.
H3 ycnosuit

RH = Rnp (l —nn ‘V), (3)
R =Ry (1 —1v) @

¢ yueToM (2) HaxoauM
Y 2= (I =0, V)71 — ), ®)

rae R,, — cpeisee sHayeHue BPEMEHHOro CONPOTHBJIEHHS NpH
CTaHJAAPTHEIX HCDHITAHUSAX MaTepHana;
1]q H 1 — MHOXXHTEJH, 3aBHCSIIHE OT MPHHATOrO YPOBHS 06Gec-
NeYeHHOCTH (HOBEPHTENIbHOA BEpOATHOCTH) M BHJA
(YHKUHH IJIOTHOCTH pacnpefie/ieHHsi COOTBETCTBEH-
HO JJIs1 HOPMATHBHOTIO H PacuyeTHOTro CONPOTHB/EHHIT;
v — xo3(uIHeHT BapHaNHH.

Jlans HopMa/IbHOTO pacnpesiesieHHs: H 0GecneYeHHOCTH 110 MHU-
Humymy P =095 7, =165 u npu P =0,99 n - 2,33.
KoaduuueHT BapHauuy NpPOYHOCTH APEBECHHH v 3aBHUCHT OT
BHJIa HANPSKEHHOIO COCTOSIHHA M COPTa MarepHana; ero BesH-
4yyHa koaeGierca B npegenax 0,15—0,25.

3.5..-KoaxpHIHEHT HalleXXHOCTH 110 MaTepHaly HaXORHTCS
B NpsAMOfl 3aBHCHMOCTH OT IPHMHATHIX YPOBHeEH oGecriedeHHOCTH
s R® 1 R M oT H3MEHYHBOCTH NoKa3aTesiell MpoYHOCTH Mare-
puana. CreneHb OTBETCTBEHHOCTH 3[aHHSI H COOPYXKEHHS B 1ie-
JIOM M B OTHEJBHBLIX YacCTAX JOVIXKHA YUHTHIBATLCA BBELEHHEM B
dopmyay (1) KoadpduuHenTa HANSKHOCTH 10 HASHAYCHHIO V.

CornacHo mnocranosieHHio I'ocerpos CCCP or 19 mapra
1981 r. Ne 41 sIIpaBuna ydera creneHu OTBETCTBEHHOCTH 34a-
HMi B COOPYXEHMI NPH NPOEKTHPOBAHHH KOHCTPYKIHI», npen-
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MUCHIBAETCS YYMTHIBATh CTEN@Hb OTBETCTBEHHOCTH 3JaHUH U
COOpYXREBUi C NMOMQIIBIO Ko3(ipHieHTa HaXeXXHOCTH NO Ha3s-
HavyeHMIo Y, Ha ocHoBanuu CT COB 384-76 «CrpouTe/nbHLie KO-
CTPYKIMH H OCHOBaHMA. OCHOBHbIE NOJOXKEHMS MO Pacuery».
3navenus kodppUUMEHTa HANEKHOCTH O HA3HAYEHHIO NPUHH-
MaloTCsl B 3aBHCHMOCTH OT KJ1acca OTBETCTBEHHOCTH 3JJaHuil U co-
opyxennii. [IpaBnnamu npeaycMarpHBalOTCS TPH Kjacca OT-
serctBenHoctH 1,11 u I1I; um coorsercTByloT 3HaueHus y,, pas-
uuie 1; 0,95 u 0,9, a ans BpeMeHHBIX 3J@aHuil Il COOPYKEHHH CO
CPOKOM CJIYOE! RO 5 JieT momyckaercs npuHMMath y, = 0,8.
C yuerom 3t0ro kosduiyuenta Brpaxkense (1) npunuMaer Bug,

R’ =R" mnn/(vm Yn) (6)

Pacuernnie conpoTuB/IeHHs JPeBecHHb! M (haHephl B Tabn. 3 1
10 CHulI I1-25-80 pns spanmit u coopyxennit IIT n IIT xnac-
COB OTBETCTBEHHOCTH HEOOXOJAMMO JEIHTh COOTBETCTBEHHO Ha
1;0,9510,9.

3.6. HopmupoBaHHe pacyeTHEIX CONPOTHBJEHHUH Gasupyer-
€Sl Ha JAHHBIX CTAHAAPTHLIX HCMLITAHHHA KPYNHLIX 0Gpa3LoB H3
nuJIoMaTepualoB U KpyrJoro Jjeca. [IpumeHaBiuuiicss paHee Ha
OCHOBAHHMHM PE3YJbTATOB CTAaHAAPTHHIX HCHHITAHUH Manlbix dHC-
THIX 06pa3loB APeBeCHHL! U BBeAeHNA KosddunueHnToB nepexo-
Jla OT YHCTOH K HaTypaJdbHOM ApeBecHHe ¢ YYeTOM COPTHOCTH H
PasMepoB ceueHMs JiecOMaTepHaJoB NyTh HOPMMPOBaHMs pac-
YETHBIX XaPaKTEPUCTHK CJAEAYET MCNONb30BaTh NPH OTCYTCTBHH
o60pyioBaHuA [JIsl MCTILITAHNUS KPYNHBIX 06pasnoB. B atoM ciy-
vae JJifi nepexoAia OT HOPMaTHBHOTO CONPOTHBJIEHNA YUCTOM Ape-

BecHHH Ry K R” nenoabayercs yeiobue

RB =R§ Kn va (7)

rae

R: =Rnp.q (1—m, 'Vq); (8)
Ryyp.q — cpeiHee 3HaueHHE BPEMEHHOIO CONPOTHBIEHHS Ma-
JIBIX YHCTHIX 0OpasnoB NPH CTaHRAPTHHIX MCOEITZHUAX;
vy — Ko3(ppHIMeHT BapuamMH NPOYHOCTH UMUCTOH ApeBecH-
HhI;
Ky — nepexonunlit Kos(duuuenT, yunthiBalomuit BANAHAE
NOPOKOB Ha NPOYHOCTDH APEBECHHRI;
K, — nepexofiHuiii K HIMEHT, YYUTHIBAIOMIUE BAHSHHE
p P y
pasMepoB pafoyero ceueHHs Ha NPOYHOCTH ApEBECH-
HEI.
Torga
Y = (1 =0y Vo) /(1 —nvy). )

22



3.7. BansiHue Ha NPOYHOCTb MATEPHUAJNa YCJOBHH 3KCNIya-
TauHM M ocobeHHocTel PaGOThI, OTIHYAIOUIMXCH OT NPHHATHIX
JiA 6230BLIX PACUETHHIX COTPOTHBIEHHH, YUHTHIBAETCH YMHO-
KeHHeM NMOCJIe[HHX Ha COOTBETCTBYIOLINE KOIPpHIHEHTH yC0-
Buii paboTHl N0 MaTepuasy, yKasanunie B riase CHull [1-25-80.
K uum oTHOCATCA: KOBDHLUMEHTHl M, H M, OTRAKAIOLIKE BJAU-
siHHe TeMINepaTypHO-BJaXHOCTHBIX YCJIOBHH 3KCIJyaTallHH;
KO(pULUHEHTBl My U M, OTPaXKalolne BJIHSHHE XapaKrepa H
pexuMa HarpyxKeHus; Kos(ppHUMeHTH Mg W m,, oTpaxalo-
lpe BJHSHHE Pa3MepOB CCUEHHA M ero COCTAaBHLIX vacTel;
KOS(DOHUHEHTH! M.y H My, OTPaXKAlOmi¥e BAMSHUE HaYaJbHBIX
HanpsiKeHU#d, KOHUEHTPAaHHMH HanpsiKeHHi; kodbbHUHeHT m,,
YUYHTLIBAIOUHH CHUXKEHHE POYHOCTH APEBECHHBI NPH NPOMHTKE
HEKOTOPBIMH 3alllHTHBIMH COCT&BaMH.

CoBMecTHOe JefiCTBHE HECKONIbKHX HE3aBUCHMbLIX YCJIOBHi
paboThl OLEHHBAETCH MEePEMHOKEHHEM COOTBETCTBYIOIIHX HM
KosdduimenTos. [lnsi 6a30BbIX pacyeTHHIX CONPOTHBAEHHI M, =
=m,=1.

3.8. BenuuuHbl pacdyeTHbIX COMPOTHBJEHHH LeJNbHON Jpe-
BeCHHB W OJHOCJHONHONH KJIeEHOH ApeBeCHHB! M3 NHJIOMAaTepHa-
JIOB ONpPEeAe/IAIOTCA Ha OCHOBAHHH JAHHBIX HCNLITAHHHA B COOT-
BercTBHH ¢ ykadanusmu CHull 11-25-80, npua. 2.

3.9. Ilpu HOpMHPOBaHHMH pacHeTHHIX CONPOTHBJEHHH MHO-
rocIORHOH KJaeeHOH JApEBeCHHH M3 NWIOMaTepHaJoB Hajo
HMeTb B BHAY PAR (aKTOPOB, NPHCYIIHX KOMIIO3HIHH NPEBECH-
Ha — kaefi. Cioncrasi CTPYKTypa HaHHOH KOMITO3HIMH CIOCOG-
CTBYET PaccpelOTOYEHHIO TIOPOKOB, a CJIEJOBaTe/IbHO, NOBBILIe-
HHIO NMPOYHOCTH BJOJIbL BOJIOKOH KJ€eHOH JApPEBeCHHHl MO CPaB-
HEHHIO C LEeJbHOH NpH OAMHAKOBOM KayecTBe UCXOAHOIO MaTe-
puana. OxHako H3-3a pa3yIHUHA OPHEHTAIMH TOAMYHBIX KoJel,
BJIAXKHOCTH COCEAIHHX CJIOEB M BCJIEACTBHE KojieGanuii Temnepa-
TYPHO-BJIaXXHOCTHOTO PeXXHMa OKPYKalOlllero Bo3AyXa INpH 3KC-
OAYaTallHd NPOMCXOAAT NpPOLECCH nepepacnpejeneHHst H Bbl-
PaBHHBAHUA HJIH LHKJIHYECKHX Ko/JeGaHHi paBHOBECHO! BJax-
HocTH. OHH BBI3BIBAIOT CTECHEHHBIE AeOpMalHK YCYIIKH H pa3-
OyxaHust 1 IPUBOJAT K OGPa30BaHHIO COOCTBEHHBIX BHYTPEHHHX
HOPMaJIbHbIX H KacaTeJbHbIX HanpsKeHUH nonepek BOJIOKOH
OTH HanpsXKeHHS AOCTHTAlOT HauGOMLIIMX 3HaYeHHH B 30He,
npHJeraoued K KJ1eeHoH Npocofike, H yCyryGasioTcs JIOKajib-
HOH KOHUeHTpanHe#i cOGCTBEHHHX H JefCTBYIOMHUX OT BHeIHed
Harpy3KH Hanps)KEHHH B MeCcTaxX C pe3KO BbIpaXKeHHOH Heoj-
HOPOJAHOCTBIO CTPYKTYPhl KOMNO3HLHH ApeBecHHa — KJel, H3-
8a CYYKOB, HeNnpokJies M APYrHX AeekToB, HOOABOUHLIMH Ha-
NPSKEHHSIMH OT YCalKM KJ1eeBO#A MPOCJIOHKH.
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Buausnue oTMedeHHbIX (AaKTOPOB HA POYHOCTD KJIeeHO#H JApe-
BECHHBI /11 Pa3HbIX BHAO0B €e HANPSAXKEHHOTo COCTOSIHUA HEOU-
HakoBo. HauGosbiyio onacHocTb OHH NPELCTaBASIOT sl pac-
TAXKEHHS nonepeK BOJOKOH H AJf CJI0XKHOIO HanpsiXKeHHOro co-
CTOSIHHMSA CABHra BJOJb H TONEPEK BOJOKOH C pacTsXKEeHHEeM IO-
NepeK BOJIOKOH, YrpoKas PacC/IOEHHIO TaKOro Pofa KOMIIO3M-
nuy. OTMeueHHBIe KaK NMOJOXKHTENbHbE, TAK H OTPHIlaTe/bHbIE
CTOPOHBLI MEXaHHYECKHX CBOHCTB K/1eeHOH MHOroCJOHHON ApeBe-
CHHBI TPeGYIOT y4eTa pH HOPMHPOBAHHH PACUETHHIX COHPOTHB-
JAennit. Jinst usruba, pacTsidKeHHs H CXKaTuA BAOJb BOJIOKOH OIl-
peaessiollee 3HaYEHHE HMEIOT MONOXHTENbHbIE (HAKTOPH, OBH-
uIgjoliHe NPOYHOCTb MaTepHaia, a AJid PacTsiKeHHs Nonepex Bo-
JIOKOH H A1 CKaJIbIBaHHSA NPH H3rHOe — OTpHHATeNbHbie dak-
TOPHI, CHH2KAIOLIHe TIPOYHOCTh MaTepHaJla.

BesqnynHbl pacyeTHBIX COMPOTHB/IECHHH MHOrOCJOMHON Kie-
€HOMH ApeBecHHbl yCTaHABANBAIOTCS Ha OCHOBAHWH JaHHBIX MCIHI-
TaHHH:

Ha H3ru6, cXKaTHe, CKaJbiBaHHE BIOJb BOJIOKOH KJIEEHHX
00pasioB H3 CJIOeB TOMMIHHON 33 MM ¢ o6Luell BHICOTOM CeueHHs
500 MM u ana MogenbHbIX 06pasuoB 165 MM mpH wWHpHHe cede-
Hus 140 mm;

Ha pacTsikeHHe BJOJIb BOJIOKOH KJIeeHbIX 06pa3lLoB H3 ABYX
cJ10eB TOMIHHON no 19 1 no 33 M.

B nonousnenue k tabn. 8 CHull [1-25-80 mns caoes Tomumm-
Ho#t 16 n 12 mM koadpunuent m,, ciaenyer NpUHAMAarh COOTBET-
creenno 1,15 u 1,2, Eciii npounocTh K/eeBbIX COeIUHEHHH Ha
3y6uathifl IIHN B CJIOSIX HHXKe BPEMEHHOTO CONMPOTHBIEHUS H3-
THGY H pacTsKeHHIO BJ0/Jb BOJIOKOH NHJIOMarepHaloB l-ro cop-
Ta, TO pacyeTHOe COMPOTHB/IEHHE KJIeeHO! APeBeCHHbI HOPMHPY-
eTcsl 0 HIPOYHOCTH KJIEEeBOro COefHHEHWs1 Ha 3yOuaThifl WM.

3.10. Ycaosus (1), (3) u (5) no n. 3.4 s onpeneneHys Hop-
MaTHBHOTO H PacyeTHOro CONPOTHBJIEHHH CIpaBeN/IMBbl NIPH
GosbuioM WHC/e HCnbiTaHui. B ciyyae orpafuyeHHOi BblGOp-
KH B 3TH YCJOBHS HeOOGXOJMMO BBOJHTb AOGABOYHBLIH MHOXH-
Tesb K 1,, H 1), YUHUTHIBAIOWMI HAJE)KHOCTb CYXAEHHSA H YHCJIO
uenbiTanuil B BoiGopke (cM. CHull 11-25-80, npua. 2, mpumed.
K TabJj., n.2).

3.11. B n3ruGaeMblX H CXKaTo-U3THGaeMbIX 3/J€MEHTaX M3
MHOTOCJIONHOH KJIEeeHOH ApeBecHHbl NpPH (popMHpOBaHHH CJIOEB
M0 BBHICOTE CEYEHHS HCMOJNb3YIOTCS IHJIOMarepHaabl pPasHOro
copTa MM pasHbIX mopoa. B arom ciyuae TtpeGyercsi, yToGbl
nepexof OT 30HbI OJHOIO COPTa K 30HE APYTroro yAOBJETBOPSA
YCNOBHIO 0,/G, == R,/R, upn Ry > R,,
rie ¢, — KpaeBoe HanpsiKeHHe;
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0, — NPOMEXYTOYHOE HaNpsKEHHe Ha TIpaHHUe CJAOoeB
Pa3HOIO COPTa;
Ry, Ry — pacueTHble CONPOTHEJCHHUS] IApPEBECHHH! OoJiee BLICO-
Koro u GoJiee HU3KOrO COPTOB.
JIna naruGaeMBIX, CIKATHIX H CXaTO-H3rHOAeMbIX 3JEMEHTOB
U3 CKJICEHHHIX MO JJIMHE HA 3y04aThifi MM COCHOBLIX U €JIOBHIX.
OJHOCJONHEIX 3aroTOBOK NHUJIOMAaTepPHaNOB, YJOBJIETBOPSAIOMUX
B OTHOIUEHHH JPeBEeCHHHL! TPeGOBaHUAM pasf. 2, pacuyeTHLIe COo-
npoTHBJAcHUA cheayer npunuMars no CHull 11-25-80, taba. 3,
n. Ia coorBercTBEHHO N0 2-My M 3-My copTaM.

Ta6annxa 9
H Copr Ul X
u xaapl:al:(’:'}:;:gr‘:lexac osc;g:gggon e ‘;Ii;lpu; v ﬁll‘fa m | MMa
Harné
DnemenT H3 nuaomartepHa-| (1 36 26 {1,221 14
J0B 2 a3 10,17 24 |1,22] 13
3 22 16 {1,25] 8,5
drementH  fpycuatHe © 1 137,5 28 | 1,15| 16
KleeHne WIHPHHOR  CBHINe [2 35 |0,15] 26 [1,15] 15
13 em 3 25 19 | 1,14] 11
Cxatue BROML BOJOKOH
1 33 25 | 1,181 14
SjeMeHTH M3 nuUJIOMaTepHa- {2 31 (0,15} 23 |1,17 13
JoB 3 20 15 | 1,17 ] 8,5
Dnementt Gpycuarke M Kiee- é 3%25 0,13 gg }’]l% }g
Hble mupHHoh cB. 13 cm 3 loaasl ' 18.5 1:“ 11
PacTaxenne Baodb BOJOKOH
SneMenTH H3 neibHOk Apese-| (1 34 |gos| 20 | 1,32 10
CHHBL 2 25 i 15 j 1.4 7
AneMenTH M3 Kieenofi Apése-| |1 4 1o9 23 |1,27] 12
CHHEI 2 25 ’ 17 | 1,25 9
Cxkatne n cmaree nonepes| 1—3 | 5 0,19|3,4 |1,25]1,8
BOJOKOH MO BCEH RJAOMAAM
Crancieanue BAOAL BONOKOH:| [ 4 6 36 1.3 11,8
[lpn wusrube sneMeHTOB U3 {2 3|l 5 {92332 i3 |16
UeJbHOM ApeBeCHHA i ’
flpm msrube xaeeHnx oJme-| | 4,5 32 |1,3 ]1,6
MeHTOB {2’3 42 0,17 | 73 1.3 | 1.5
PacTsikenne mnonepexk Bo-| i 08 {1,5 |0,35
soxon suementos u3 kaee-| Jo |19 loos|07 |15 | 0.3
HOil ApeBecHHb 3 1 ! 06 11,6 | 0,25
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Ta6auuna 10

H WEHBOT H 2 ;
R A IR O R o L R
®anepa Kacenas Gepesosan mapxu $COP, copros B/BB,
BB/C, B/C, rormunofi 8 MM u Gosee
Pactsaxente ¢B» 63 |0,171 46 10,556) 25 | 1,2 14
To xe, «n» 50 10,231 31 |0,55) 17 | 1,25 9
Ciarne «B» 35 ]0,13} 28 [o0,72] 19 | 1,] 12
To ke, «» 28 10,13{22 (0,66 | 15 |1,158,5
Maru6 u3 njockoctH JH-168,5(10,15152 | 0,55| 28 | 1,16 ] 16
CTa <B» ]
To xe, «n» 36 |0,17) 26 | 0,45 12 1,2 16,5
CxansiBanue «p» 4,510,2 3 |0,63{1,6 [1,3 |0,8
To xe, en» 4,710,2 {3,2|05 (1,6 {1,3 |0,8
Cpes  nepneszuxkyaspuo|15,6{0,1 | 13 [ 0,77} 10 | I,1 6
NJOCKOCTH JHCTA <BY
To xe, «m» 16 {0,1 |13 } 0,77 10 1,1 6
danepa KJeeHasi H3 APEDECHHE! JHCTBeHHHUM MapkH OCO,
copros B/BB u BB/C, tosmuuoi 8 MM u Goaee

Pactsxenne «p» 42 10,2 | 28 0,6 17 1,261 9
To xe, «n» 35 (0,2 |23 0,6 | 14 1,25 17,5
CxaTHe €B» 48 10,15] 36 ¢,8 1] 30 1,15 17
To e, en» 40 10,15 30 0,8 ] 24 1,15 {13
Nsru6 wu3 nnockocru am-| 52 {0,2 | 35 | 35 1,25 118
CTa «B»
To xe, «n» 32 10,2 1 21 1 20 1,25 | il
CrasbiBalve ¢s» 1,8 10,241 1,1 1 1,1 11,4510,6
To xe, «m» 1,6 10,24 1 1 9 1 1,3 10,5
Cpes  nepnenauxysspuo| 18 0,23} 11 1 11 1,45 5
NJOCKOCTH JIHCTA <B»
To xe, «n» 18 10,23) 11 1 11 1,451 5

[MpuMeuanmne,
HapyKHlIX CJIOCB INIOHA.

«B» — BAOJIL BOJIOKOH;, «II» — MONCPCK BOJIOKOH

Tabauua 11

Pacygernnie Pacwetnnie
CONpoOTHUBJEHUS, COnpoTUBIEHHs,
BHYyTpeH- MIla BHyTpEH- Mila
Mapka | nuft pua- Mapka | nuft qua-
TPYGH | MeTp Tpy- | pacrsime- Tpy6rt | MeTp Tpye | pacrsixe-
Onl, cM  |umi0 B cxa- Obl, oM HHIO H CXKa- 6
Tuio BRoAs | H3THOY THIO BAOAD | H3THOY
OCH ocH
-1 5—15 25 20 -2 5—15 20 156
20—30 25 15 90—30 15 10




OpHocnofiHEIe KJIeeHble 3arOTOBKH M3 NMUJIOMATEPHAIOB He
HWXe 2-ro copTa JONyCKaercs NpHMEHATb BO BTOpOCTEneH-
HBIX MajIOHAarpyXXeHHhIX PacTAHYTHIX 3/IEMEHTaX C Hampsoke-
HMSIMH, He npeBbiuaioWuMu 5 MIla.

3.12. PacuerHnie conpoTHB/IEHH BOAOCTONKON U GaKeTH3H-
poBaHHO# JINCTOBOH (paHephl, APEBECHBIX IVIUT CJIEAyeT HOpMH-
poBaTb 10 AaHHLIM HCILITAHHHA CTaHAaPTHHIX 00pasloB, HCNQIb-
ays ycnosus (1), (6), (9) u npunumas kosbduuHeHT my; AR
(aHeprl Tako# Ke, Kak H I/ JAPEBECHHBI.

B rabauuax 9 u 10 npencrasiieHbl HEOGXOAMMbBIE AaHHbLIE MO
HOPMHPOBAHHIO PacYeTHLIX CONPOTHBJEHUH JAPEBECHHBI COCHBI
H e/IH, a TaKKe MHOIoC/I0MHOM (aHephl U3 Gepesbl H JIHCTBEHHH-
IEI, MPH 3TOM NMPUHHMAETCH My, = 0,66.

Pacuernnie conportuBiaeHHsi Gepe3oBoil ¢anept OCP pac-
TAMEHHIO BAOJb BOJNIOKOH HAPYXHBIX CJ0EB, CTHIKOBAaHHOH
«Ha yc» kaesmun OP-12 u OPP-50, npu usrube B IIOCKOCTH
JUcTa (HarnpuMmep, B CTeHKaX GaJoK H paM ABYTaBPOBOTO H KO-
poGyaToro ceyeHufl) yMHOXKAIOTCS HA KOpDUIMEHT yea0BHA pa-
Gotet my, = 0,8, a Moy ynpyroctu E 4 noebtmaercs Ha 20%
110 CPaBHEHHIO € €ro 3HayeHHeM No Ta6J. ll CHuI1 11-25-80.

3.13. PacuerHble conpoTuBieHHdA AN ¢aHepHBIX TPYO cie-
AyeT NpHHUMaTb C y4eToM HX RuaMeTpa M MapkH no taéa. 11.

OcOGEHHOCTH HOPMUPOBAHHMS PACUETHBIX
XapAKTEPUCTHK JPEBECHBIX MJIHT

3.14. TlpouHoCTHbIE H yNpYrHe XapaKTePHCTHKH APEBECHBIX
nant (OABIle, OCI, OCId, LCIT 1 MAIT) nomxHel onpene-
JATHCA MO AREHCTBYIOUMIMM CTaHZAPTaM Ha MeTOAbl MCHBITaHWH
TVIHT.

3.15. HopmaruBuble conpoTHBIIEHHS! ApeBeCHHIX IJIHT Oll-
penensiorca ¢ obecneyennoctnlo 0,95 no dopmyne

Ro =R, (1 —1,65v),
a pacueTBble CONPOTHBJAEHHA ¢ oGecneuesHocThio 0,99 o dop-
MyJe
R=R®*K,mu,/Vm,

FEe Vm = (I — 1,65 v)/(1—2,33v), K, = 0,8.

3nauenns Ry, R* # R npexcrasiens B Tabn. 12.

3.16. MoAme ynpyroctd jpeBecHnX naur E (ra6m. 13)
HOPMHPYIOTCA O CPEJHHM BEJHYHHAM KPATKOBPEMEHHBIX HC-
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Tabauuna 12

Matepuannt ﬁinrtl)a' v Mun m f&;’a M’;ia
Haru6
IBIlc 56,3 0,123 0,53 1,121449] 14
JCIk, ACIl¢p 21,6 0,16 0,58 1,17 16 | 5,76
Hecn 14 0,058 0,64 1,05 | 12,7 {6,17
MIan 11,4 0,115 0,64 1,11] 9,2] 4,2
Pacraxenne
JIBIIc 23,6 0,171 0,54 1,19 17 6,15
HOCIx, ACI1 9,29 0,112 0,52 1,10 7,7
LICII 4,13 0,159 0,64 1,17 3,1 { 1,35
MAOI 4,59 0,153 0,64 1,16} 3,4 | 1,5
Cxartne
JBIc 25,06 0,158 0,55 1, 18,5) 7
ACMNx, OCH¢ 16,98 0,115 0,53 1,11 1 13,8 5,26
Hcn 13,93 0,142 0,57 1,151 10,7 | 4,23
Man 9,13 0,145 0,57 1,150 7 2,76
Cpes

JABIlc 19,05 0,099 0,54 1,091 16 6,32
,IICHK. ACIg 9,09 0,182 0,54 1,22 6,4 | 2,25
ucn 8,77 0,232 0,62 1,341 5,4 2
MAIn 7,76 0,2 0,62 1,26} 5,2 | 2,05

CkasnBanue

IBIlc 2,1 0,266 0,54 1,481 1,2 10,34
JICHK ACMd 2,76 0,191 0,54 1,23} 1,9 0,66
cao 3,27 0,196 0,62 1,251 2,2 | 0,87
MIn 3,28 0,168 0,62 1,19 2,4 10,99

nbiTaHui ¢ Y4YeToM BJIHAHHA MOJ3Yy9YeCTH MaTepHalia Ha OCHOBa-

HYH YCJIOBHA
E= Enp Kp Myn.Ey

rae E,, — KpaTKOBpeMEHHbI MOXYJIb yNIPYFrOCTH;
My, 5— KO3(XpHIIHEHT, YUYHTHIBAIOWIHA NpHpallleHHe Je-
(opmauuit BO BpeMeHH NPH JJIUTEJILHOM Harpyxe-
HHH.
KpaTkoBpemeHnHble H pacyeTHble 3HAUEHHS MOAYJIA. CABHIa
G u xo3dppuuHeHTa nonepeyHoH AepopMaluH | YKasaHH B
Taba. 14.
3.17. B 3aBuCHMOCTH OT YCJIOBHH SKCIUIyaTallid KOHCTPYK-
UMH pacyeTHble CONPOTHBJEHHS JPEBECHHIX IVIHT YMHOXAIOTCH
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Ta6auna 13

Marepnann Eap, MIla v myy E E, MIla
Hsru6
IBIlc 6206 0,117 0,42 2085
OC[x, ACId 3600 0,147 0,43 1238
i{ely 5091 0,204 0,47 1914
Man 3336 0,16 0,47 1254
Pacraxenne
JBIlc 5098 0,127 0,43 1754
ACHx, OCI 3314 0,172 0,46 1220
ncu 7494 0,158 0,42 2518
Man 4309 0,255 0,42 1448
C:xartne
Bl 5152 0,166 0,45 1855
JCIx, ACIgp 3521 0,149 0,45 1268
ucri 7343 0,127 0,47 2761
mnan 3961 0,285 0,47 1489
Ta6anua 14
Marephanm ngﬁé Moﬁa m Martepuany Gﬁ’l!;; M(}"Ia w
JBIlc 2067 | 711 l 0,24 1 1ICIT 3066 | 1104 l 0,21
OCIlk, OCIId | 1389 | 478 | 0,23 | MO 1709 615 | 0,21
Ta6auna 156
TeMneparypHo-BIAKHOCT- Kosdduuuent ycnoBuit paGoTh
Hble yC.ﬂOEHﬁ sKcnaya-
TAIM KOUCTPYKUHA 0 | MBI ACTIx Acne | ucn | man
Al, bi 1 1 1 1 i
A2, B2 0,7 0,6 0,8 0,9 0,9
A3, B3 0,6 | He monye- 0,4 0,71 0,6
Kaercs
bt, B2, B3 ;4 » He pomye- | 0,6 ,
KaeTcs




Ha Ko3(dHuMeHTbl YCJIOBHH paGoThl MaTepHaloB m,, NOpHBe-
JlenHnie B Taba. 15.

3.18. IlpuBenennvie B Ta6u. 12—15 3HaueHust pacyeTHHIX
CONPOTUBNeHUH, MOAYJIeH YNPYTOCTH ¥ KO3((HUIIEHTOB YC/IOBHIH
paboThl Jyisi APEBECHHIX IJIMT, B OCOGEHHOCTH HEMEHTHO-CTpY-
JKEYHBIX, FBJAIOTCA NPEXBAPHTENBHBIME M MOJJIENAT YTOUHe-
HMYIO.

4. PACUET 3JIEMEHTOB HEPEBAHHbIX KOHCTPYKILUA
Ynpyrue xapakrepucTnku

4.1, B pacuerax sjeMeHTOB Ha MPOYHOCTHL MO jAeopMHUpO-
BaHHOH cXeMeé H Ha YCTORYHBOCTb MCNOJb3YIOTCH NapaMeTphl
xecrkoctd EJ, GJ n Ge3paamepHhlii napaMeTp B BUJie OTHOIIE-
HMSI KPaTKOBPEMEHHOro MOAYJS yupyroctdh E K BpeMeHHOMY
COTPOTUBACHUIO CXKATHIO Ry,,. D10 OTHOIIEHIE, KaK U B Npex-
HHX HOpMaX, MPHHATO 32 KOHCTAHTY, HE3aBHCHMO OT MOPOJHI
Jieca, COpTa M BIaXKHOCTH MaTtepuania, JAJHTeJbHOCTH AeficTBUSA
HarpyskH, TeMIepaTyphbli, Pa3MepoB ceyeHHs: aiementoB. Jlns
Apesecunbl E/Ry, = 300, ans danepnt E/Ryp 4 = 250.

Takoif noAxoA Hafo paccMaTpPUBaTh KaK H3BECTHOE JOMyIe-
nue. Ha caMoM fene HasBaHHbIe (aKTOPHLI OKA3bIBAIOT HEKOTOPOE
BJIMSIHUE, UsMeHsAs sHavenns: E/R.,, npenMymecrseHHo B 66/b-
wyio cropony. JlaHHLIA MapaMeTp MCHOML3YeTCsl NPH Onpefe-
JieHHn KosthhuiyenTa npojoabHOro usruba ¢, Kosppuunenra
YCTOMYHBOCTH IUIOCKO# (opMBl JehOpMHPOBaHHS TPH Homepey-
HOM M3rube @,. B mocienneMm cayuae yuHTHIBaeTCS CONpPOTHB-
JIEHHE CXKaTHIO NPH u3ruGe, KOTOPOE BhIIIE, YEM NPH LEHTPANb-
HOM CXaTHH, U Aas apeBecuust E/R, .., = 200—250, B HopMax
Iyist_nonepeyHoro uaru6a npuasto —200.

Pacuernoe Kputuueckoe Hampsxenue Ry, = @R, ominua-
€TCH OT BPEMEHHOI'O KPHTHYECKOro Hanpsukenus Rip = @Ry,
B psane ciyuaes KPUTHUECKHME HANPSIXKEHUS NPUXOJAUTCS BhIpa-
3aTb He B (DYHKIMH @, 2 HEIOCPEACTBEHHO Yepes :ecTKocTb EJ

W3 paBencts

RIS =R, =n? EJ/|(ul)* Fl,
Ryp =R, =n*E’ J/[(wl)* F]
HaXoa¥M COOTHOILUCHNSA
Ri}/Ryp =Ryp/R,=E/E’,
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oTRyHAa Ans apesecuunt E'/R = E/R,, = 300 n E’ =300 R,,
COOTBETCTBEHHO Ads (aneprt Eg = 256 Ry.c- Cnenopatennio,
Halo pasnuuarh HOPMHpyeMule 3HaUeHMS MOAyJaell ynpyrocrd
LpeBecHHR! W (haHepLl mpu pacuere: MO NPEAETLHEIM COCTOf-
HuaM mepBoii rpymnel E’, G'; 1o npejenbHEIM COCTOSHUAM
Bropoit rpynnul E, G.

B nepBoM clyuae NPHMEHSIOTCS BEePOATHBIE MHHUMAa/bLHER
3HaueHHs MOAYJeH YNpyrocTH ¢ 0GECleUeHHOCTHIO He HiKe
0,99; Bo BTOpoM ciTy4ae — CpPeAHHe 3HaYeHHS.

BeauuuHE MOAYJIA YNPYTOCTH 3aBUCAT HE TOMBKO OT CKO-
POCTH H JUINTEABLHOCTH HAarpykeHus, TeMIEpaTypHO-BJAaKHOCT-
HBEIX YCJIOBHH SKCIJIyaTalldH, HO TaKxKe OT MOPOZAE! H COPTa Je-
comatepuanos. Ilpu pacuere no Bropoii rpymnne npefeJbHLIX €o-
crosnuil 3nauennwe wmomyas ynpyroctn E B CHull 11-25-80
NPUHATO OJMHAKOBLIM HE3aBHCHMO OT TMOPORK M COPTa ApeBe-
CHHH, OAHaKo B GyayuieM HeoGXozuma ero au(pdepenumanus.

4.2. YnpyronjactuuecKas pabora ApeBeCHHE! HOABAAETCH
B CXKATHIX 3JIEMEHTaX ¥ YUHTHIBaeTCs IPH MX pacyeTe Ha yCTO#-
4uBOCTb., Pacuer ke pacTAHYTHX, WSrHOaeMBIX M CIKATO-M3rU-
GaeMbIX 2JIEMEHTOB Ha NPOYHOCTL U HA YCTOAYUBOCTb MJIOCKOM
¢dopmu! feopMupoBaHHA NPOM3BOAUTCA MO YAPYToH CTafuu pa-
GOThI, TaK Kak JJIf KleeHOH u TeM Gojee IENLHOR JADeBeCHHBI
XapaKTepHBIM fABISETCHA JOKAJIBHOE XPYNKoe paspylienue us-
3a Ha/M4YHMA NPHPOAHLIX NOPOKOB M A(EKTOB, BhISHIBAIOIIMX
KOHIEHTPAMIO HaNpsuKeHHH,

4.3. Bananue HayalbHEIX SKCUEHTPUCUTETOB M NOTHYTOCTA
3/1IEMEHTOB AONOJHHTENBHO HE YUHTHIBAETCA, TaK KaK ACIEHTPOB-
Ka, BLI3BaHHAaf HaJUYHeM B JONYCTHMBIX HpeNesNaX KPOMOUHLIX
CYYKOB M KOCOCJIOfl, NEPeKpEIBA€T TAaKGro PoAa OTKAOHEHUs!
OT pPacyeTHOMH CXeMbl H NPHHMMaeTcs BO BHHMaHHe NpU Ha3Ha-
YeHHH PAacHETHRIX CONPOTHBJIEHHI APEBECHHEL.

Yuer nepeMenHOCTH CeueHHs

4.4. Tunnusoivu dopMaMi JiepeBSiIHHEIX 9JIEMEHTOB nepe-
MEHHOrO NPSIMOYTOJNLHOrO ¥ ABYTABPOBOrO CEYEHUH ABJIAIOTCA
UEHTPaNbHO-CXKATHe, usrnfaeMble W CKarTo-uarubaeMuie nowia-
TOKJICEHhIE M KieeaHEePHLIE CTEPIKHY, ¥ KOTOPhIX M3MEHEHUE
BBICOTHI CEYEHHA NOAMHMHACTCS JUHEAHON 3aBHCHMOCTH OT J/iM-
HBl, 8 IIHPHHA NPAMOYrOJLHOrO CEYeHHA W IVIOWaAb MOSCOB
JABYTaBPOBOI'O CEYEHUs OCTAIOTCS NOCTOSHHBIMH,

B pacuerax TaKuX 3/€MEHTOB Ha YCTOHYHMBOCTb NPH LEHT-
PaJbHOM CXKATHH U NPH H3THGE NPHXOAUTCHA UCHO/Nb30BATL MO-
MEHT HHEPUMH SKBHBAJEHTHOIO CTEPIKHS MOCTORHHOIO CCYeHUsT,
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BbIpaXXeHHBbIH B BHJE NPOM3BEJECHHS MOMEHTa HHEPLHM B MaK-
CHMaJIbHOM CEeYeHHH COOTBETCTBEHHO Ha Kod(pduuuentol K, n
u K m B dopmyanax (16) u (22) CHrIT 11-25-80, yunrhiBatomue
nepeMeHHOCTh ceueHHsi. BesnuuHa xospduuuenta K, v 3aBH-
‘CHT OT IJIOCKOCTH, B KOTOpPO#i HPOH3BOAHUTCH MPOBEPKA YCTOH-
YHBOCTH, H OT YCJOBHH 3aKDEIUIEHHs CTeDXKHS NO KOHLaM, a
koappunuenta K, y — OT (OPMBI 3MOPbHl MOMEHTOB MO AJIHHE

ITpu oTcyTCTBMH NpPOMEXYTOYHBIX 3aKpelJIeHHHA pacTaHy-
TOfi M CXKaTON KPOMOK M3 [UIOCKOCTH M3rH6a pacueTHas JJIHHA
{p B dopmyne (23) CHuII 11-25-80 paBna Bcemy nposery ! 3a-
KPEIJIEHHOTo 110 KOHIIaM 3JIeMeHTa.

B ciyuae sakpenvieHus TOMBKO CXKaToil KPOMKH B IIPOMEXY-
TOYHBIX TOUKAaX YMCJOM /1 NIPH paBHOM Llare pacyeTHas IJIMHA
I, = l/(m 4 1). DopMy 3NIOpPH MOMEHTOB H I€peMEeHHOCTD Ce-
yeHHs (KO3bpuuMeHT Kxu) B 3TOM clydae cIelyeT YSHTHBATh
B mpejesiaX ydacTka mpoJsera l,, NpuHHMas npu m = 4 Kop-
dunvenr K, » = 1. B cayuae sakpenyieHust TONIbKO pacTaHy-
TOH KPOMKH B IIPOMEXYTOUHBIX TOUKaxX YHC/IOM /i pacyeTHas
AnvHa [, = [; dopma 3mIOpH MOMEHTOB M NEPEMEHHOCTb ceye-
Husa (koappunueHT Ky m) NpH 3TOM JOJIKHBI IPUHUMATBCS LIS
Bcero npodera. PopMydnl 1A onpexesenusi KoxpdHuHEHTOB
Ky v 1 K, p TIONYYeHbl TyTEM aNnpoKCHMAIHH-TOYHBIX pellie-
HHH.

4.5, Aas cxaTo-H3rHGaeMbIiX S/1€MEHTOB NEPEMeHHOro ceye-
HHS npu HX pacuere No gepopMHPOBaHHOH cXeme B ¢opmyJe
(30) n. 4.17 CHuIT 11-25-80 ¢ ymHOxaercst Ha Ky v, a Fgp 3a-
MeHsiercst Ha F,y.; NPH NPOBEPKe YCTONYHBOCTH NJIOCKOH (op-
Mbl fieopMupoBaHus mo ¢opmyse (33) n. 4.18 CHull I11-25-80
@ U @, YMHOXAIOTCH cOOTBeTCTBEHHO Ha Ky N H Kx . Koap-
Ouuventst K, v H K, m B KauecTBe MHOXHTENEH K @ H Qy,
a He K MOMeHTy HHepuuH J BBeIeHH! 1J151 yA06CTBa cYeTa, He He-
Kaxkasi KOHEYHbIX Pe3yJ/IbTaToB, IOTOMY YTO

Puane = n? E-"mam:/(l2 Fuakc Rnp) = 3000‘,1»131«:/(12 Fuakc)r

Ppacu = 3000/ yaye Ko /(2 mec) = Quaxc KoNs

aHaNOTHYHOe NpeoGpa3oBaHHE MOMHO OCYMIECTBHTB IJIA Pu.
Ortciona ciefyer, YT0 MaKCHMaJIbHBIM 3HAYEHUAM ¢ H @y CO-
OTBETCTBYIOT M MaKCHMasibHble 3HaueHHS Fyape U Wiyaxe B
topmyaax (16), (22) u (33) CHull 11-25-80.
4.6. I'lpu onpefesieHHH ONAcHOTO CEYeHUs B 3JMeMEHTax, pac-
CYHTHIBaEMBIX Ha MPOYHOCTD, AOKHBI YUHTHIBATBCA HEKOTOpPBIE
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ofliye NpaBu/ia KacalolUecsl CTeP:KHeH ¥ MOCTOSHHOIO H Itepe-
MEHHOTO CeYeHHs.

paCTﬂHy’l‘bIe 3JIEMEHTblI MOCTOSAHHOIO CE€YeHHA C HeCHMMeET-
PHYHBIM Oc/1a/eHreM ClefyeT ILeHTPHPOBATh 110 CeYeHHIO HETTO
C ero NpoBepKOA Ha INeHTpa/lbHOE pacTsikeHwe mo F,, ¢
BBeAeHHeM Koapduuuenra ycaosuH pabotsl m, =0,8, yunThi-
BalOLIHM KOHLEHTpAalLHIO HanpsKeHHH, a ceyenue 6pyTTo AOJMK-
HO ObITb IPOBEPEHO Ha BHEUEHTPEHHOE pPacTskKeHHe mo (opMyde

Np/Fm, ‘l“ Np‘eRp/(W(;pRu) QRp.
rae AJsi NPAMOYTOJIBHOIO CEYEHHS SKCUEHTPHCHTET € = ’3—52;
N, — pacrarusaioinee ycHiue;
hyp — ray6unHa ociabjeHHs OQHOCTOPOHHEH BPE3KOIM.

B u3ru6aeMblXx M CXKaTO-H3rHGaeMbX 3JeMEHTax NepeMeH-
HOH BBLICOTHI ONACHOE CeYeHHe, B KOTOPOM BO3HHKAIOT MAaKCH-
MaJibHble HOpMaJIbHble HamnpsXKEHHs, He COBIAaZaeT C NOJIOXe-
HHeM MaKcHMajbHOTo HaruGarwouiero Momenrta. OHO onpeneas-
eTcsl aHAJUTHYECKH M0 YKCTPEMaJIbHOMY 3Ha4eHHIO (PyHKIHMH
HalpsXXeHUH B KpaliHeM BOJIOKHE [10 JJIHHE CTepPXKHS.

Korzna B cxkato-usru6aeMoM 3JeMeHTE MAaKCHMaJbHBIH MO-
MEHT H3 pacuerta 1o fedopMHPOBAHHON cXxeMe ¥ MaKCHMaJbHLIH
MOMEHT H3 pacueTa no HeaebopMHPOBAaHHOH cXeMe He COBHajia-
1ot (puc. 1), HeoGxouMa NPOBEPKA HaNpsiKeHHUA B 06OUX ceve-
HHAX.

B k/1eeHBIX 3/eMeHTaX NepeMEeHHOro ceyeHHs He cenyer Ao-
nycKarb ocjableHus CedyeHHs1 MO KPOMKaM, a OrpaHHYeHHBI®
MecTHble ocj1ab/ieHHsi OT COEJHHHUTEJbHEIX KpeIwIeHHHA NpH om-
peLesIeHHH MecTa OllaCHOIO CEYEHHA MOTYT He YUHTHIBAThCS.

KoMnoHOBKA 1 noaGOp CeYeHHs JIeMEHTOB

4.7. Ha pucydkax 2 u 3 nokasaHel IPHMMePbl KOMIIOHOBKH
NIOTIePEYHOro ceuyeHus 31eMEHTOB AePEeBSHHBIX KOHCTPYKLHI co-
OTBETCTBEHHO U3 LieNLHOA M KieeHOH ApeBécuHnl. Muorociofi-
Hble JIOHLaTOKJIEeHbIe 3/IeMEHTR], (OpMHpYeMble H3 TOPH30HTA/ b~
HBIX CJIOEB, MpenfiouTHTeJ]bHEE HPOCKTUPOBATb NPSAMOYTOJb-
Horo ceueHus. Takasa dopMa orBeyaer TpeGOBaHHSAM TEXHOJO-
FHYHOCTH, GoJsiee BLICOKOH OTHECTORKOCTH A MEHbILEH ONacHOCTH
pacc/oeHus.

[IpsmoyronbHOE cedueHHe MOXKeT (POPMHMPOBATHCHA H3 CJIOEB:
OJIHOH MOpOAR H COPTa, OAHON MOPOJLI U pasHOro copta, pas-
HBIX MOpPOABI M copTa. Ecau BO BceX Ha3BaHHBIX COYETAHUAX
cpeAHHe 3HadeHHs IVIOTHOCTH M MOAYJSl YOPYFOCTH HCHOAb3Y-

2 34k 1493 33
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Prc. 3. MpHMePH EOMNOHORKI r:OCEDETHOr0O CEYeHM:n DAEMEHTOB HI KaceHoR Ape-
BECEBH

eMoll JIpeBeCUHB! OKa3hIBalOTCs GMM3KUMM, TO TaKOe CeuyeHue B
OTHOLIEHHH Dpacyera MOXKHO paccMarpuBaTh KakK OJHOPOJHOE.
Ec/iyn Xe HasBaHHHIE yCJOBHA He COOMOAAIOTCA, HEOOXOAUMO B
pacyerax HCHO/Mb30BaTh NPHBEJEHHbIE 3HAYEHHA reoMerpuyec-
KHMX Xapakrepuctuk. [IpuBeaeHue oCyliecTBASETCA M0 MOAYJIO
yNpPyrocTH K TOMy H3 MarepHajioB, B KOTOPOM NPOBEPSAIOTCS Ha-
opsiaedus. Ilpu koMoHOBKe monepevHLIX CedeRHit cleayer uc-
[O0/1b30BaTh:

B PacTAHYTHIX M CXKarThiX (0pd rH6koctd A << 60) KiaeeHHIX
SJAeMEeHTaxX NHWJIOMAaTepPHANLI TOABKO OXHOM MOpoAbl H ORHOTO
copTa;

B H3rnGaeMbiX, CXKATO-HSTUGaEMLIX H CXKATHIX (NpH rubKo-
ctiH A > 60) KNeeHkIX 3MeMERTAaX NUHJIOMAaTepHasl ABYX COPTOB,
JBYX NOPOA HJIM Pa3HEIX COPTOB H NOPOJ; B ITOM cay4ae B Kpai-
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HEX soHax Ha 0,15 h ciexyer mpuMensts Gosiee BBHICOKOMpOHY-
Hbie NuJioMaTepralnl, a B cpeaHen sone Ha 0,7 f MeHee npOvHbIE
NH/AOMATEPHab,

Kak npasuito, ¢opMupoBanue Gosiee BHCOKOIPOYHBIX C/IOEB
B KpallHHX 30HAX NPHHAMIETCA CHMMETPHUHLIM. [IpHMeHsTH B
MHOTOCJIONHOM NPAMOYTO/ILHOM CeueHHH Goviee ABYX PasHOBHA-
HOCTefl NHJIOMATEPHANIOB HE CACRYET.

Jns uauGosee OTBETCTBEHHHX pACTAHYTHIX SJIEMEHTOB
CKBOSHHIX KOHCTPYKUM# H3 ReeHOfl H LeNbHON ApeBeCHHH pe-
KOMEH/YeTCA MCNONb3oBaTh NHAOMaTepHam |-ro copra, a s
CXATHIX, H3THOAEMBIX H CIKATO-H3rHOaeMbIX SJIEeMEHTOB KOHCT-
PyXugft MaccoBOro NpHMEHEHHA — NHJIOMaTepHaIN 2-ro # 3-ro
copToB. B ManoHanNpAMEHHHIX ¥ BTOPOCTENEHHBIX 3JEMEHTaX,
KpOME TOrO, MOTYT NPHMEHATHCA MHAOMATEPHANN Ges Cepa-
HeBHHB A3 MATKHX AHCTBEHHHX MOPOS.

4.8. B pacTanyTHIX JIEMEHTaX COOTHOUIEHHE BLICOTH NPAMO-
YTOABHOTO CeueHHs A M WIHPHHH b OGYC/I0BICHO KOHCTPYKTHB-
HEIMH COOGpaMKEeHHSAMH, COPTAMEHTOM NHJIOMATEpPHANIOB H Tpe-
GoBanusnvu yHubpuxanud. B cKaTeix sneMeHTAX MOMHMO 3TO-
TO NPHXOAHTCA YUHTHIBATH YCJOBHA UX 3aKpel/IeHHA B JABYX
miaockocTix. B u3ruGaeMbix M cAKaTO-H3rHG2eMBIX 3JIEMEHTaX,
KOrAa norepst ycrofiquBoCTH miockolt opMbi #3ruGa HCKIMIO-
vaerca, HauCoee SIKOHOMUTHBIM U3 YCJOBHHA ONTHMH3ALUM fB-
JNIAETCA CeYeHHe MHHHMAJIBHO AONYCTHMON MIHPHHEL.

Ipu HeoGxoAMMOCTH yueTa YCTOAYHBOCTH MJIOCKOR ¢hopMbt
neopMHPOBAHHS NOANENAT ONTHMH3auHH GespasMepHbie napa-
metpet b/h 2 Ly/h, rae I, — pacuernan cBoGOAHAA AMHA SNe-
MeHTa.

4.9. B syiemenTax JAByTaBPOBOro H KopoGyYaToro ceueHuit
(cu. prc. 2 n 3) B nepsoM npHGAMKEeHUH enecoolpasHo 3aja-
BaThCA TOMIHHON cTeHky 8, unpHHOA nosicoB by H OTHOLIEHHEM
BLICOTH! GasIKM B ocAx mnosicoB hy K npoviery [, onpenenss He-
OGXOAHMYIO TIOIIafb CEYeHNUst NOSICOB, a4 3aTeM MX BBICOTY, 3a-
RaBasicb LUMPHHOM,

4.10. B pomarokJeeHHX 3JeMEHTaX HEOAHOPOAHOrO NP SIMO-
YIOJILHOTO CeueHHsi (PHC. 4), KOIZla ero pasMephl NOCTOSIHHBI,
NpOBEPKY HaNpsiXKeHHi! clellyeT NPOHSBOJAUTD, HCIIONDb3YS NpPHU-
BefleHHble XapaKTePHCTHKH no (opmyam:

NpH pacyeTe Ha yCTOHYHBOCTb B CJy4ae EHTPANBHOIO CXKa-
THSA

N/(@Pnpy Fapr) S Reiy ThE Prpy =3000/Afp1 1 Ay = lo/ups;
npu pacuere Ha NPOYHOCTH B CiIydae H3ruGa
MW gpy < Rpi; Mho/(Wnpab) < Ryp; QSapa/(Unpe b) << Ry
2* 35



Puc. 4. 9mopn! HOPMAJBHLIX K Rae
6 T CATEeNBHLIX HanpsaXeHud ReoAHopon-~

Horoe npAMOYFroOJIbHOTO CeYeHHs
X —_—

£]]
£

£

-
l

E

NpH pacyeTe Ha YCTOHUHMBOCTb IJIOCKOH (opMbl AedopMupo-
BaHMMA B ciyvyae u3ruba

M/((Panl an) < R;,m
TAE
Patnpt = Py h* [hg -+ Ei (b —-ho)/ E3l/Ih§ + Ei (h* —hi)/E3);
a @y u Ky, onpepensiorea no n. 4.14 CHull 11-25-80.

Pacuer cxaro-Harn6aeMbix AepeBaHHLIX 3JEMEHTOB
Ha IPOYHOCTh NO Ked)OPMUPOBAHHOMN CXeMe

4.11, Tlpu pacgere cxxaTo-H3ruGaeMbiX 3J1EMEHTOB Ha NpoY-
HOCTb 10 KPaeBEIM HaNpsIXCHUAM YUHThIBaeTCS J0GaBOYHb MO~
MEeHT B JepOPMHPYEMOM CTEpIKIle OT NpPOJOJbLHON CKHUMaloeR
cunbl N B ynpyrof nocTaHOBKe pelleHus1 JaHHoi 3ajaun. Pac-
yeTHbIH JedopMallHOHHBIN u3ruGatoluit MomenT M, npu 3THX
YCJIOBUSIX PaBeH CyMMe MOMEHTOB OT IonepedHoii Harpysku
¥ NpORoAbHOH cuabl My = M 4 N,f,, rae f; — noannih npo-
ru6 or jelicteua M u N,.

B cayuae cHMMETPUYHOrO MSTrH6a IIAPHUPHO SaKPENJIeHHO-
TO MO KOHIaM CTEPKHS, HarpyXeHHOTO CHHYCOMRaJIbHOH WJIH
pacnpeneneHHoi (C AOBYCTHMOM NOrPELUHOCTBIO) MonepevHod
HarpysKkoif, CnpaBejINBa MSBECTHAsd 8aBHCHMOCTb [y =
= fl(1 — NJ/N,), = MIN,, orkyna fy= M/(N;— N,
COOTBETCTBEHHO

My=M +NM/(N,—N)= M1 —N/(N,—N )| =
=M/(1 =N /N;)=MIF,
rae N, — KputHYeckas CKHMaoWas cuna no diepy H
E=1—N/N,=1—N_ (9, R, Fg,).

Cootsercraenno B dopmyae (30) CHull 11-25-80 anst smoGoit
rmbxoctH @ onperensierca no gopmyae (8) CHull 11-25-80 ¢=
= 3J000/A% u MoxeT GLITh Gosbie enuHuUbl. Tlocae noAcTaHoB-
KH BrlpaxeHust s ¢ B (30) noayunm E=1 — A2N/(3000 R, Fap)-
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Jlna wapHUPHO 3aKpEINIEHHOTO MO KOHUAM CXAaTo-HU3rH-
6aeMoro CTepKHs IIOCTOSTHHOTO CEYeHH NPU CHMMETPHYHOM Ha-
rpy3xe M3 ofmero peuleHus AuQPepeHnaTIbHOrO VpPaBHEHHS
H30THYTOH OCH B TPHIOHOMETPUUECKMX PAJAX UMeeM

My= 3 M1+N/(N,2—Nlsin(n/2), (10)

{=1,3,5...

rae M; — xosdHIUeHTH B (JOpMYJIe Pas/IoXKeHUs! SMOopLl MO-
MEHTOB M oT nonepeyHoii HarpysKu

M= 3 M,sin(inx/l). (n
{=1,3,5,,

Ecau ygects, uto

L No/(N, & —N) =1/l —No/N,i% u Ny/N,=1—E,
TO

My= 3 MsinGr2ql—(1—Eydl.  19)

1=1.3,5. .
[pencraBum

Mn =pn M/Ev
rae

Bu=E/M) 3 M;sin(in/2)fl —(1—E)/%).  (13)

{=1,3,5.

U3 anannsa sHameHaTesIell YIEHOB AaHHOrO paga Ciaeayer,
49T0 ana

i=11—(1—8yit=E, apga i>31~(1-8)/itx~1,
rae u3 (13) monyuaem

pH=M1/M+§[ 3 Misin(in/2)]/M. (19

1=3.5...
O6oanauum

My/M =m, a Tak xak [ f} M; sin(in/Q)]/M_—_-l,
1=1,3,5...

TO

UMy 3, Mysin(in/2)=1—m,
i

=3,5
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oTKyJaa ¢ yueroM (14) nonyuaem
Bu—=m+E(1l—m). (15)

Jns onpenenenus BeqMYHHBI
nedopmanuonsoro Momenra My
BMecro opmyssl M, = B,M/E, B
KOTOPO# Koa(HIHeHT, yUHTHIBaIO-
U cXeMy IONepeYHOH Harpys-
Ku, BBeJieH B YHC/IHTeNb, B HOP-
Max COOTBETCTBYIOWIHH KO3(pdH-
HHEHT NepeHeceH B 3HaMeEHaTellb
H npuHara dopmyaa

MJI=M/(K11§)’ (]6)

rae kosgpdpuuuent K=o,k (1—a,)
BBOJMTCS NpsAMHM obpasoM k §,
9TO JIOTHYHEe.

Bripaxenue gna K, 1o cTpyk-
TYpe aHAMOrHYHO BHIPAXKEHHUIO J15
Pa. 3HaueHns camux KoaphHLIHEH-
TOoM m u o (raba. 16), P, u Ky
CBsI3aHbl MeXJy coboit oy, = 1/m;
K~ 1/p,. Koabpuuuents o, u K
HaxoaAaTcsd U3 NPUOIMIKeHHOH 3a-
BHCHMOCTH C MOrPELIHOCTBIO, HE
npesbimatome’s 3 % A oy u
1,5 % — paa K.

4.12. Ilpu pasioxXeHUH HeCHM-
METPHYHOH Harpysku Ha CHMMer-
puunyio C M KOCOCHMMETPHYHYIO
K cocrasasiomue, cooTBeTCTBYIO-
mue AM ¢opMut KefopMHUPOBaHHuS,
BHIpAXAlOTCA B BHAE OAHOA H
JIBYyX MNOJNYBOJH C THOKOCTAMH
A== l/r, Ay =1/(2r) n oguHaKOBOH
cxumaiomeft cuiol N, aast onpe-
Jenenus gospduunentoB &, u Ey.
3gxech [ — puuHA BCEro CTepIKHs,

[MapHUPHO SaKpenvieH-
HOTO IO KOHL(aM;

r — pajguyc MHEepUHH nomne-
peuHoro  cedeHHS B
IIOCKOCTH . e hopMupo-
BaHus.
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SNIOPH MOMCHTOB

Puc, 5. TMpuMep PASAOKEHHR HE-
4— CAMMOTDHYHOR CXeMM  HATPYMCHHS
Ha PHNHYID W

pHAHYIO

Ecin koshHIMEHTH 071 M Ou5=l, TO dopmyna (32)
CHull 11-25-80 npunnMaer clieXy1oiHi Buj

My =M /(Ko &o) +Mu/ (K ). (17

Korza B npesenax kampofi MOAOBHHLI KOCOCHMMETPHYHOIO
Harpy»KeHHsi COXpaHsercd acHMMETPHsS, NPOU3BOAUTHL AaNb-
Hefiwee pas6uenre Ha C u K He cieAyerT, TaK KaK BO3HHKaloWas
NPH 3TOM IOTPEIHOCTh He3HaYHTe/IbHA.

IpuMep pasioxkeHHs1 HECHMMETPHYHON CXEMEI HArpyXKeHus
Ha C u K nokasan ua puc. 5, 3HaueHHA KOIDPUUHEHTOB Oy,
H Oy, MPHHATH N0 Tabx. 16. TIpn pasano3HayHO¥ 3MOpPEe MOMeEH-
TOB OHa pacwIeHseTC Ha NJIOCOBYIO H MHHYCOBYIO, a 3aTeM,
€CJIH OJ(HA U3 HHX WIH 06e HeCHMMETPHYHbIe, NMPOH3BOJUTCA HX
pa3znenenue Ha C u K (puc. 6.)

4.13. s peuieHus 3afauH B CAy4Yae NOCTOSTHHOH CXKHMalo-
uleft CHABI MO JJIHHE CTepXHS, WApHHPHO 3aKPEIVIEHHOTO Mo
KOHIaM, MNPHMEHHWM TNPHHLUMI CYNEPrno3uUHH. 3HAa4YeHHEe MO-
MeHnTa M 115 pacueTHOro ceeHMs B npoJiete NPH STOM YCJIOBHH
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BhIpaxKaeTcss B Bulie anre6panyecKoH CYMMEI €ro COCTaBJsfilo-
IMHX

oo
My = Z M;/(Kyj Eex)- (18)
j=1,2..,

Cxxumaromas oceBast cuia N npy mapHHPHOM 3aKpeIyIeHHH
CTEP3KHS N0 KOHLAM He BJHsieT Ha BENHYHHbI ONOPHBIX MOMEH-
TOB H OHH He GYAYT H3MeHSAThCS.

Jlist pacueTHOH cXxeMbl IO pHC. 6 MOMEHT B TIposiere

M.u= _Ml/(Kﬂl ‘EL) +M2 (Z/Q—X)/(an g}{ 1/2) +Mx/(Kna gc):
rae
My =(Ma+Mp)/2, Ma> Mp; My=(Ma—Mp)/2;
M, =gx (1 —x)/2;

ucrionb3ya Qopmyay (31) CHuIl 11-25-80 u kosddunnents us
Tabn. 16, Haxomaum

Kuy=0,81 40,198, K= 1,62— 0,62E,; Ky~ I;
&, = 1—A2 N/(3000R, F); &, =1—A2 N/(3000R, F);
ho =1L/r =2M,.

4.14. Tlpu pacuere cxkaTo-U3rHGaeMbIX CTEpIKHeH, 3aje/aH-
HHIX OJIHUM HJIH OGOHMH KOHIIaMH, HEOGXOXMMO YUHTHIBATh Yil-
PYrocTb MX 3ameMeHHs. D10 0GbACHSETCH HEBO3MOXHOCTBIO
obecneunTb AJs JePEeBSAHHBIX 3JIEMEHTOB JKECTKOE 3allem/IeHue
18-32 BO3HHKAIOWMX HaNpsKeHUH CMsATHS TONEPeK BOJIOKOH H
COOTBETCTBYIOIHX MM GoJIbIIMX jAedopMaluil, a TakKe APYTHX
NPUYHH, DPHBOAAILHX K NOBOPOTY TOPIOBOro cedeHus. JlaHHoe
06CTOATENBECTBO YUHTHIBAETCA NPH pacyeTe Ha YCTOMYHBOCTB
HEHTPANbHO CXKATHiX 3JIEMEHTOB NyTeM YBeAHUEHHsl 3HaUeHHi
xo3dduuuenra po (cM. n. 4.21 CHull 11-25-80).

OnopHble MOMEHTHI B CTEpPXKHE [ — j C YIPYTHM 3auwemie-
HHEM 0GOMX KOHIOB PaBHBI

M, =m; BM] + K; M?)/[2 (K K;—B);

M;=m; BM? —K; M{)/[2 (K; K; —B9)].
OnopHbiit MOMEHT B CTep2KHE { — j ¢ yHPYTHM 3alleMIeHHEM
OAIHOrO i-ro KOHIaA cJlefiyeT onpezelsth no ¢opmyJe:

(19)

Mim,/(m; ——&.-)—npu APYrOM IApHHPHO ONEPTOM KOHILE;
M= (20)

M?Pm,/{my—~ tgv) —npu Xpyrom CBOGOZHOM KOHHE.
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B ¢dopmyaax (19) u (20) npuHATH clefyiomue 0603HaYeHHS:

M® — onopHblil MOMEHT NpHU KECTKOM 3alleMJIeHHH onpefie-
JiseTcsi: NpH JeHCTBHM NONEPEYHOH HarpyskH M NpPOJOJbHON
cunbl o Taba. 17.5; npu nepemenieHHH onop M AeHACTBHH HPO-
JOABHOMA cHIbl — 10 Tab. 17.6.

(«CnipaBoYHHK NPOEKTHPOBIIHKA. PacueTHo-TeopernyecKuiiy,
KH. 2, M., 1973 r.);

my ) =W L/(EJ) — Gespasmepnnlii nmapaMeTp ynpyroro 3a-
memMnenus (p — Ko3(pGUUNEHT KeCTKOCTH ONOPL!, HMeroliuit
pasMepHOCTh MOMEHTA);

Ky =0,5m; +a,

rae @, B, @ — dyukuun aprymenta v = [V'N/(EJ), rae N —
npoponbHast cusaa («CHpaBOYHMK NpOEKTHPOBHIMKA. PacgerHo-
Teoperunyeckuily, M., 1960, taba. 16.30).

3HaueHus1 MapameTrpa yNpyroro 3auieMJeHHs M NpPHHHEMA-
IOTCSl 110 SKCHEPHMEHTaJNbHBIM AaHHbIM. IIpH OoTCYTCTBHHM TaKHX
JAHHBIX JIONyCKaercss NMPHHHUMATh My (; = 5,4 M1s crepkHs
Ha JByX omopax H myn=9,9 A5 CTEpXKHA C OZHUM CBOGOJ-
HBIM KOHLIOM, YTO COOTBETCTBYET YKa3aHHOMY Bhillle yBeJHUe-
HHIO Ko3(duuuenra pg.

4.15. Pacuer CKBO3HBIX KOHCTPYKLHI C Hepa3pe3HbIMH CXKa-
TO-U3rHGaeMBIMH TIOSICAMM CJIELyeT TPOU3BOZHTHL MO jedopMu-
poBaHHON cxeMe, Kak npaBHJo, Ha 9BM no craHzapTHBIM IIpo-
rpammam.

Jonyckaercsi npHGMMKEHHO onpenensTh AeopMalHOHHBIE
Y3J/I0BbI€ H3TrHOaloNnHe MOMEHTHI B N0SICAaX, UCNOMb3Ys 3HAUEHHS
OCEBbIX YCHJINI H NIEPEeMELIeHHH Y3/I0B H3 pacyeTa KOHCTPYKIHH
no HexedoOpMHUPOBAaHHOH CXeMe KaK IapHHPHO-CTepPXKHEBOH
CTaTHYECKH onpefesnMoi cucremsl. ITosc paccmarpuBaercs aa-
Jee Kak HepaspesHas GasiKa, HCIBIThIBaloLiast Bo3eHcTBHE Oce-
BBIX CHJI, IOTIEPeYHOH Harpy3KH M OCafKH Onop (nepeMelueHH
COOTBETCTBYIOUIHX Y3/70B KOHCTpYKIHH). Pacuer nosica caenyer
BECTH B COOTBETCTBHH ¢ 1.17.3.4 («CripaBOYHHK NPOEKTHPOBLIH~
Ka. Pacuerno-reopetuueckuii», ko, 2, M., 1973). Ilpu pacuere
METO/IOM nepeMellleHHH (ypaBHEHHe TPeX YIVIOB NOBOPOTa) AJA
onpejiefieHHs YacTu rpy3oBo#l peakinuu (OMOPHOTO MOMEHTa 3a-
HIEMJIEHHS) ry,, BHIBBAHHOH OCAAKOH ONOp, clenyeT MOJAb3O-
BarbCs JaHHBIMH Tabu. 17.7 TOro xe CHpaBOYHUKA.

IlomMumo ykasanHeiX B myhkre 17.3.4 MeronoB pacuera ApH
gHCe HeM3BECTHHIX GoJjiee ABYX BO3MOXHO TaK)Ke Np HMEHEHHe
MeTOAa NMOC/IeRoBaTeNbHbX APROIMKennit [cnoco6 pacnpeaene-
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HHS MOMeHTOB, cM. M. 5. 8. 1 («CripaBoYHUK MPOCKTHPOBULHKA
Pacuerno-reoperuueckuiis, M. , 1960 r.)|. Ilpu pacuere no ne-
thopmMHpOBaHHOH cXeMe, B OTIHYHE OT OObIYHONO pacuera, Koad-
(uiuenTHl pacnpeneieHus HeypaBHOBEIIEHHOTO MOMEHTa B I-M
y3Jie paBHb

Ky p—v=—r - lrs 6 1 +T140a);
Kipn=—riilll11-11 F1041)s
a xo3p¢duitueHT nepenayu (nepetioca) pasex
n = ple,
thAe I — eAMHHYHBIC DeaKUU# (MOMEHTHI SAUIEMACHUN OT en-
HHYHOTO WOBOPOTAa Y3/ia), 3HAYEHHSA KOTOPHIX:
__[o2EJ/L... npn 3aumemnenns oboux KOHIOB;
_{EEJ/I... NpH HIAPHUPHOM ONHPAHWH APYTOro KOHNA.

B npuseaeuupix popmyaax o, f, o — dyuxkuuu H. B. Kop-
HoyxoBa (cm. «CnpaBOYHHK NpoekTHpoBiiHKaA, Pacuetno-reope-
tudecxui». M., 1980, ta6n. 16.30).

HauGonbiuee snavenine gehopMaliHOHHOr0 H3rHGaIoNIEro Mo-
MeHTa B CTepKHe { — j pauHol | onpeaessercn HCXOAA HS H3-
BECTHBIX BEJHUHH KOHHEBHIX (ONMOPHBLIX) AehOpMANHOHHLIX MO-
MentoB M7 w M}, nonepeunoli Harpysku s nocrosHHoro oce-
Boro ycuaus N no MeToaHKe, NPHBEACHHOA HIXKe.

TTONOXKHTE/IbHBIM CUHTACTCS MOMEHT, PAaCTArUBAIOWUA HHXK-
Hee BoJIOKHO. JlehopMauHOHHbIA H3rHGAIOWMA MOMEHT B TOYKE
C KOOpAHHATOH (pacCTOfHHEM OT {-I'0 KOHIA CTepMHA) X onpe-
nensierca no ¢opmyie

M?% = A sin (vx/l) + B cos (vx/l) +C, 21y

rae
A=A, +ZA,

B=B,+2By;
C= EC";
(!'HOEKC «O0» OTHOCHTCS K WieHaM, OfpejesisieMbiM BeJHYHHOR
OlOPHBIX JiehOPMalHOHHbIX MOMEHTOB; HHIEKC «I» — BHIOM H
BeJHYHHON nonepevyHoit Harpy3sKH).

3Hauenus koadpduunentoB A,, B, u C, Bolyncasiorca. He-
nonnays taén. 17. Koapbduuenrs Ay u By paBubl

A, =(MF —M?% cosv)/sinv;
B,=MF,
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rae
v =1V NIED.

Beanuunet A, B, C HeoGX0AMMO BLIYMCAHTD OTAGABHO A
KaMJIoro yuacTka o JJIMHe CTEpMHA C TpPaHulILaMH B TOYKax
NPHJIOKEHHA cocpefioToyeHHkx cua. Ilpu sToM He3aBHCHMO OT
paccMaTpuUBaeMoOro yyacTKa BCerAa yYHThIBaeTcf BCs morepey-
Has HarpysKa, ReHcTBYolas Ha CTepKeHb.

Tab6aunuya 17
Cxema HarpysKu
N
/‘
ST g P
ey
N N‘/-, 5
1 1
npn x <K? npu x > KI

Pl cos 0 sin X
2 sl . i —P[ cos 0 s5in X
Ay | 912 cos? 8 (1—cos v)/(v? sinv) x/[((‘} shlg\)']/ X (Kv)/( tg v)

By gl cos? 6/v? 0 Pt ggs( I% :)I;lv)(

Cy — ql? cos? 9/+? 0 0

4.16. KoopauHathi ceueHuii ¢ SKCTpeMaAbHEIMH SHAUEHUA
MH H3rHGAIONIUX MOMEHTOB ONpeNeAsiorea Mo gopmynam

x3=0
K= Mpe/v, (K=2,3..), (22)

rae
x = arcsin (4/M) 4 (K —2) x;

M=S(B)V A I B

S(B)=={ 1 nmpu B>0;
—1 mpn B<<O0.



K =05«H P=05kH

”’i: P kid q;l,d'/(f/{u MP=-TxHu
w400t T T TV A Y VTV VY] Y N=400rts
&] Xzpt Xap2 2 X
m M ™
L=3m
KL
re !l 1 Puc., 7. CxemMa 3arpyieHHS CTEPKHR

O16op NpHrOAHHIX 3HAUEHHH X° NPOH3BOAHTCA H3 YCJAOBHS
0<<xp<l. Tlpu xx<<0 npunumaerca xg = 0, npu xgx > I
npunumaercs Xy = l. Tlocie Kaaoro BEIYHCJAEHUsS x° HEO0Xo-
JIAMO JIOTIOJIHHTEJILHO NPOBEPATH NPHHALJIEKHOCT TOYKH TOMY
y4acTKy, AJs KOTOPOro omnpefneseHtl mapametpn A, B u C.
Ecnu 310 He BHNONHAETCS, TO CJIELYET BHOBb BHIYHC/IHTD YKa-
3aHHbIE NapaMeTpel, HCXOAA U8 NMPHHANJIEKEHOCTH TOYKH CJe-
AYIOIEMY YYACTKY, H 3aHOBO ONPENETHTH X°.

Ecsiu npH 3ToM OKaXKeTcsl, UTO X° NPHHAIENKHT He JaHHOMY,
a upeApAYyILEeMy YYacTKY, TO IpHHHMAeTCs

)
Xk = Xppy

TIe Xpp — KOODAWHATA TPaHHIE MeXIy PaccMOTPeHHBIMH
y4acTKaMH.

DrcTpeMalibible SHAYeHUs HeOPMALUOHHBIX MOMEHTOB My
onpegensiiorcs U3 (21) mpu x = x° no (22).

HanGosnpmuit no a6comorHolt BeqHuHHE AeHOPMAIHOHHLIHA
H3ruGaromuii MOMEHT B IpefiesiaX npoJera [ — j onpenenasiercs
CpaBHEHMEM ero SKCTPEeMaJIbHEIX 3HAYeHHI.

ITp umep. Onpexeautb HaHOOJABIIMA AehOpMAIUOHHELH
usrubaromuii MoMeHT B crepikHe /—2 1o puc. 7. Crepxenb ume-
€T NOCTOSIHHOE ceueHHe ¢ H3ruGHOM KecTKocThlo EJ =
= 1600 kH- M2

CrepikeHb pasGHT 10 JUIHHE HA TPH ydacTKa C rpaHHUIaMH B
TOUKAX NPHJIONKEHHS cocpefoTodeHHHX cuil. KospduuuenTst
A, B, u C ypaBHeHHSI MOMEHTOB GyZeM OnpejeNsTh OTAENBHO
JUISE KQXKIOTO yuacTKa.

BriuncauM napaMeTp CKHMaloWe# Harpysku v M Jpyrue
BeJIMYMHEI, HEOGXORHMEIE JUIst pacdeTa

=1V NI(EJy =3V 400/1600 =1,5; v* =2,25; sinv =1;
cosv =0,0707; tgv=14,1.
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OrHocuTenbHas KOOpAMHATA TOYKH TNPHUJIOKEHUs: MepBOi
cocpefoTouenno cumt Ky = xppy/l = /y, BTOpOi cunt K =
= Xrpo/l = 2/3. CoorBercTBeHHO

sin[(1 —K,) v} =0,841; sin (K;v)=0,479;
sin[(1 —K,) v] =0,479; sin (K;v) =0,841,
cosf=1.
Beruucanm KoadhHIHeHTs ypaBHEHHST MOMEHTOB
A== (M5 —M3 cosv)/sinv =(—9 +7.0,0707)/1 =
= —8,5 kH.m;
By=Ms= —9 xH-.m.
Broprle ciraraeMuie xosdduuuentos A, B, C, sapucsiue ot
BHJ2 M BEJIMYHHE! NONepeyHol Harpy3KH, 6yaeM BHIYHUCAATH OT-

JeNBHO VISl KAKLOTO YYacTKa.
Yuacmox 1.

DA, =ql? cos? 0 (1 -—cos v)/(v®sinw) -
~Pylcos B sin[(1 —Ky) vl/(v sinv) 4
P, cos 0 sin [(1—K,) v}/(v sin v)=13- 32. 12 (1 —0,0707)/(2,25 %
X1)+5-3-1.0,841/(1,5.1)4-5.3.1.0,479/(1,5.1)=61,52 xH-M;
3By= z]lzlcos2 0/v®=13-3%.1%/2,25 =52 kH.m;
2C = —ql®cos®6/v* = —13.32.12/2,25 = —52 kH.m.
Yuacmox 2.
ZAp=ql* (1 —cos v) cos® 0/(v? sinv) — P, I cos 8 sin (Kyv)/
/(v tgv) + Pyl cos O sin [(1 — Ky) v1/(v sinv) =
=13-3%(1—0,0707) 1%/(2,25.1) —5.3.1.0,479/(1,5- 14,1) +
+5-3-1.0,4797(1,5-1) = 52,77 kH.m;
2By =gl cos® 8/v* - P, I cos 0 sin (K, V) /V =
=13.3%.1%/2,256 +5.3.1.0,479/1,5 = 56,79 kH . wm;
2Ch= —ql*cos? /v = —13.32.1%/2,25 = — 59 kH-M.
Yuacmox 3.
2 Aq=ql*(1—cos v) c0s*0/(v¥sin v)—P, 1 cosB sin (K, v)/(v tgv)—
— Pyl cos 0 sin(Kz v)/(v tg v) = 13.33 (1 —0,0707) 12/(2,25-1) —
~5.3.1.0,479/(1,5-14,1)~5.3.1.0,841/(1,5. 14,1)=47,39xH.»;
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2By =ql* cos? 6/y2 =+ Py L cos 8 sin (K, v)/v +-
+ Py L cos 0 sin (Ky v)/v = 13.3¢2. 1*/2,25 4-5.3.1-0,479/1,5 +-
+5-3-1-0,841/1,5 = 65,2 kH.-m;
ZCy= —q* cos®O/v® = __13.32.12/2,95 — —52 xH.u.

Kosdpuuwenrst A, B, u C papau
—8,5 461,52 = 53,02 kH.m na yuacrke 1;

—8,5 452,77 = 44,27 kH .M na ygacrxe 2;
—8,5 447,39 = 38,89 kH .M Ha yuactxe 3.

—94-52 =43 kH-m na yuacrke 1;
—9 456,79 = 47,79 kH.m Ha yuacTke 2;
—9465,2=56,2 kH.M Ha yuactke 3.

C = 2Cy = —52kH-M na pcex ywacrrax.
Onpeneanm pas Beex ywacrkos M = S (B)V A -+ B

1V'53,02" +23* = 68,3 xH.m na ywactke 1;
1V 44,27 147,79 — 65,14 kH-M Ha yuacTke 2;
11/38,897 156,25 =68,3 kH.M Ha yuactke 3.

Koopaunara nepsofi Touxn SKCTPEMAJILHOIO SHAYECHUSI MO-
menta x} = 0. Jlns Bropok ToukM, npeamonaras, 9TO OHa
HAXOLHUTCS Ha NEPBOM Yy4YacTke, onpeneiuM

¥y = arcsin (4/M) = arcsin (53,02/68,3) = 0,889,
Torza

A=A,+424, =l

B=B.+ZB,,==[

M=

x3 =P, 1/v =0,889-3/1,5=1,78 > x;1.

Hawe npexnosioxenue okasanocs HesepHnM. OnpenenuM sa-
HOBO 3HAYEHHME V,, NpeAnoJarasi, 4To TOYKA HAXOAMUTCS B npe-
nesiax BTOPOro yyacTka,

P, = arcsin (A/M) = arcsin (44,27/65,14) = 0,747.
CootBercTBYIOImasn KOOpAHHATA
X3 =Py l/v=0,747-3/1,6=1,494 m.
ra TOYKa HaXONMTCA B NPeJesax BTOPOro yuacTka, Tak Kak
Xep1 < X3 < Xppe-
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Onpepenum napameTp P, TpeTbelt TOUKH, NPEANONOKHB, YTO

OHa pacnoJoXKeHa Ha BTOPOM YuacTke,
VP, = arcsin (A/M) 4 n = arcsin (44,27/65,14) -+ 3,14 =
= 3,89.
CoOTBETCTBEHHO,
x3 =g I/v=23,80.3/1,6 =778 M> Xypee

B npeanonoxenny, 4To TpeThbA TOYKA HAXOAUTCA HA TPETh-

€M YyuacTKe, HaXOAuM
P, == arcsin (A/M) + x = arcsin (38,89/68,3) -
+ 3,14 = 3,75
H
x3 =3,75-3/1,6 = 7,56 > L.
W3 storo cnenyer, 9o x3 = 1.
BriuncauM sHaveHne H3ruGaloliero MOMeHTa B TOUKE X3:
M3 = Asin (vx3/l) + B cos (vx3/t) +C =
—~ 44,27 sin (1,5.1,494/3) -+ 47,79 cos (1,5-1,494/3) —
—b2 = 13,15 kH-M.

Taxkum o6Gpa3oM, sKcTpeMalibHbie 3HaUeHUs H3rHGAIOUIHI
MOMEHT HMeeT Ha KOHLax cTepkHA (M = Mi= — 9 gkH-Mmu
M3 = M} = — 7 kH-mM) 1 B onxoil TouKe B npoJere.

ITo abcomoTHOI BeTHYHHE HAHOONBIINM ABJASETC MOMEHT B
npoJsiere

M2 = MA=13,15 kH ..

Pacuer nepeBAHHDbIX 3JIEMEHTOB Ha YCTOHYHBOCTD
naockoit popmur nedopmupoBanus

4.17. MNpunatue B CHull 11-25-80 dopmyma zns pacuera
Ha ycroftunBOCTb IJIOCKOMH opMEl AehopMHPOBaHUA APAMOJIH-
HEeHHBIX W KPHBONHHEHHRIX H3rHGaeMBIX U CXKaTO-H3rHGaeMBiX
JIlePEBAHHBIX SJIEMEHTOB NPSMOYTONLHOIO CEYEHHs! NOMYYeHb
H3 PelIeHHsT COOTBETCTBYIOMMX Au(hepeHnHaNbHEX YpaBHEHUHA
paBHoBecHs1 ympyroaedopMupyeMblX crepikHell. Konnesbie
rpaHMYHBIE YCJOBHMA 3afiaHbl BO BCEX CJHy9asiX OAMHAKOBHIE,
TPH KOTOPHIX ONOpHHIE CeYeHHS He MOTYT BpalNaThCs OTHOCH-
TeJILHO NPONONLHON OCH CTEPXKHSI, HO CBOGOAHO NMOBOPaYHBAIOT-
csl B INIOCKOCTH HaHGoO/bIIEeH ¥ HaHMeHbluedl XKeCTKOCTH OTHO-
CHTEJIBHO IVIaBRBEIX oceii HHepuHH. [Tomepeunoe ceuenHe BAOJIDb
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OCH NMOCTOAHHOE HJIH nepeMeHHoe no Beicore. Harpyska neficr-
BYeT B [JIOCKOCTH HauGoJbluel XecTKOCTH. PaccMoTpeHsl ciry-
4aH, Koria KpoMe KOHIIEBHIX 3aKpeIJIeHHH CTepKeHb HMeeT He-
NpPEepHIBHOE WJIM JHCKPETHOE MOAKPENJIEHHE U3 IVIOCKOCTH Je-
¢opmupoBaHHsl BAOJNDb CXKATOH HJIH PacTAHYTOH KPOMKH.

4.18. Cneuunduka npeBecHHbH KaK aHH30TPONHOIO MaTepH-
ajla YUHTHIBAeTcsi IPH Ha3HAYeHHH OCHOBHBIX PACUETHBIX KOH-
cTaHT (GeapasMepHbIX napamerpoB) E/Ryp ., = 300; E/Ryp ., =
= 200 1 E/G = 20.

DkBaTOpHaNbHBIA U NONSPHBIA MOMEHTH MHEPLHH IIpSMO-
YTOJBHOIO CeYeHHsl COOTBETCTBEHHO paBHbl J, = b%/12
J4 &~ b%h/3. Orciona cienyer, 49To OTHolleHHe W3THOHOH K
KPYTHJIBHOH 2KECTKOCTH COCTaBHT

y=EJ,/(GJ ) =20/4 =5.

4.19. BausiHEe cXeMbl HarpyKeHHs M Pas3JHYHLIX Mo ¢op-
Me 3Mop H3rH6alolHX MOMEHTOB, YCIOBHH NMOAKDPENJIEHHST KPO-
MOK, IePeMeHHOH JKeCTKOCTH YUHTHIBAETCSl BBEJCHUEM COOTBET-
CTBYIOWHUX KO3DPUIHEHTOB K NMPHHATHIM 32 3TANOH KPHTHYE-
CKHM 3HAYEHHSM:

0CeBOJi CHJIBL JIsl CHKATOFO CTEPIKHS

IVB:=J'E3 EJ”/IZ:CPO Rsp.c Fﬁp; (23)
MOMEHTa V1A CTEpIKHS, MOABEPKEHHOTO YHCTOMY H3LHOY:
M,=nV'EJ, GJg/l=0uyRy,.a W (249)

U3 (23) cnepyer, uro @, = n2EJ /(I?R,, .F) =~ 3000/A},
a us (24)

@ =1V ET, GIg/(IRyp. W) = 615% hE/(6 1/ 20 bh* IR, ) =
= 1406%/(lh),

TOTAA TPH HHBIX YCHOBHAX HMeeM Ny, = KNy 1 My, =
= KuM,, tae Ky u Ky — go>ppuuueHTs!, MoNydaeMle B pe-
SYNbTaTe PElIeHUs COOTBETCTBYIOUIMX KpaeBbIX 3ajad, KOTOphle
HPUBOASAT peliaeMplil c1ydail K NPHHATHIM 32 STAIOH 10 (opmy-
Jam (23) u (24). Otcioga BEITEKAIOT 3aBHCHMOCTH

Pov =Kn @, 1 Qou= Km@u,

The QoM H Qpy — pacueTHLIE 3HAYEHHA KO3(PPHUHEHTOB /IS
paccMaTpHBaEMBIX CJyYaeB.

4.20. Koapduunentsi Ky 1 Ky 3aBHCAT OT pasAHUHBIX
dakropo [Tostomy npencfaBiyierca LHeaecoo0pPA3HBIM NMPOBE-
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CTH uX JajpHelimyo AndbepeHHMaANH0 110 ONpeAeNAlouuM
thakTopam:

Ky = Kunw Ky K= Ky Kam K,

rie Knv — KoahpuLuenT BIHAHHA TNONKPEIIEHHA KPOMKH
NPU LEHTPAILHOM CHKATHH CTEPXKHS NOCTOSIHHOrO
[IONIEPEYHOro CeYeHHs;
Kum — KO3(ppULHEHT BAMAHNAS NOAKPEIVIEHNs] PacTAHYTOH
KPOMKH IIPH YHCTOM M3ruGe j1eMeHTa MocTOAHHO-
ro ceuennst; Kynv 1 Kyum — oM. n. 4.4,

Mo cBoemy cMpicay aTh Ko3(hunuents apAsOTCS KO3bhn-
LMEHTaMH TPHBENEHHS JIEMEHTa C MOAKPENJIeHHOH# KPOMKOK
K stajonHoMy. OHM IOK23HIBAIOT, BO CKOJBLKO Pas KpuTuIec-
KOE yCH/IMe WM KPHUTHYECKME MOMEHT JIEMEHTa NOCTOSHHOIO
CEUEHHs] C MOAKPEIJIEHHOM KPOMKOH# GOJbIIe KPUTHYECKOro
YCW/INS WM KPHTHYeCKOro MOMEHTa TOro e aneMenTa Ge3 noj-
kpennenus. [{as anemento 6e3 nogkpemyenus Kpv =1 u
KnM =1,

4,21, ®opumyaut (24) u (34) CHull 11-25-80 ans onpenene-
uus kosdunuentoB Kyv ¥ Kyu PacnpocTpaHsioOTCa Ha aje-
MEHTH NpsiMOoJIMHeHHOro ¥ Xpyrosoro ouepranus. Ouu nonyye-
Hbl W3 PeleHust 33ajaud YCTOHYHBOCTH KYrooGpasHoM MOJOCKH,
HarpyxeHHO# nocrosuHoi cunoi N u MomentoM M (no Teopuu
B. 3. BiracoBa), KoTopoe NPUBOJHUT K 3aBHCHMOCTH

M 4 Nh/3 = Edy [(h*/4) (sn/ 1) +-hirg -+ B/(r§ n* n?)] +
+GJg(hiry+1), (25)

rje ! — paccrofuue mo Ayre MEXRy 3aKPEIIEHHBIMH ceye-
HASMH; N — YHCJAO HOJYBOJIH CHHYCOHMIB! COGCTBEH-
HOM ()OPMEI BBHITYYHBAHMA U3 IJIGCKOCTH;
o — PajuyC KPUBH3HHI JIyTH 1O OCEBOH JIMHHH.
3asucumocts (25) B camom o6LIeM BUAE MOXKET OLITh 3aMeHe-
Ha BLIpaX<eHHeM

M+ AN =D, (26)

et M =0, ANy =D u Ny = g. apu N =0 Myp=
=D.
U3 (26) umeem M/D 4+ AN/D = 1, otkyna

NNy +M/Mgy=1. @7

3zaech N p 1 Yyp — KpUTHUECKHE 3HAYEHHST CHIbI N U MOMeH-
Ta M npHu UX PasieNbHOM JNeHCTBUM.
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Hcnonnayst ycmosue EJ, (GJg) = O v nonaras n = 1 us
(25), momyunm

Nyp = (3GJ 47k {1 + 12,5 (A/1)* + 100, (R /D)), (28)
Myy=(GJ g/h) [1 4 12,5 (A/1)* + 10, (h/D)], (29)

e oy = lr,.
Ipunumas Bo BHEMaHue, YTO B JaHHOM ciaydae Ky= K, y=

= Ngp/Noe ¥ Ku'= Kgnu'= ﬁ, noclle NOACTaHOBKH H3

dopmya (23), (24), (28), (29) Bmpamenuii No, M,, Nyy, Myp
noayuuM dopmyan (24) u (34) CHull 11-25-80.

Hafinennnle 3aBHCHMOCTH COOTBETCTBYIOT DELIEHHIO 33Ja4H
ycroilunBocTH IJlocKoil dopMul AedopMUPOBaHUA ayrooGpas-
HOH MoJocHl, A1 Koropoli adgpeKT 3aKpenyIeHust KDOMKH YuTeH,
KaK Ansg NpAMolt nmoJsiockl. D10 AonyluEHHE ONPaBlaHO TEM, 9TO
OHO KQMIIEHCHpYeT BAMsHHE Apyruax (akTopos, He yuuThiBae-
MBIX, MCXOJHBIMH ypaBHeHusaMH., K TakuM QakropaM, B gacTHO-
CTH, Hano OTHeCTH AehOPMAlLHH NMONEPEYHbIX CeUEeHHH.

4.22, Ecau 1o pacTapyTofl HAM MeHee HalpsaXKeHHOH KpoM-
Ke CXKaTo-H3rHGaemoro sjeMeHTa HMEIOTCs 104eYHule (JHCKper-
Hbi€) NOAKPEIVIEHHs], TO HEOGXOAUMO BBOANTD JONONHUTENbHEIH
TIONPABOYHKI MHOXHTENb B 3aBHcHMOCTH (28) 1 (29).

[Nonoca ¢ AuCKpeTHHIME NOAKPEIVIEHUAMH N0 KPOMKE Hpej-
craBaseT co00ff MHOTOKPAaTHO CTATHUYECKH HEONPEReNHMYIO CH-
CTeMy M ee pacder TpeGyer pa3paboTKH CHELHANBHEIX METOLOB,
Tostomy B CHulI1 11-25-80 npuusiTel A1 3TOTO CIydas NpHGIH-
JKeHHble (GOpPMyJIbl, OCHOBAaHHbIE Ha COOOpaKeHHAX, HSNOKEH-
HBIX HHZKE.

Koatpunuentn noakpenyienus Konv ¥ Ky M ANA NpAMOIH-
HeHHOM NOJIOCHI C HENpEpHIBHRIM INAPHHPHEIM NOAKpeN/ieHHeM
BIONb PAcTAHYTOR KPOMKH BRIpaxaioTes (opMy/aMH

Kan = 0,06 (I/h)* (1 + 12,5k2/1%); (30

Koam =0,142 (I/h) (1 + 12,5k 12). (31)

IIpn muCKpeTHHIX NOZKPENJIEHHAX BAOJb KPOMKH 3HAUEHUs
KosdpuuuentoB Kyn # Ky u GyAyT BoO3pacraTh OT €RMHHIBI
(npH «HyJNeBOM» uHcle NOAKpenaeHuiH) Ao sHaueHuit (30) u

(31). ¥YkasanHble npenenbHbie CJydad NOSBOVISIIOT COCTaBUTH
HenpoTHBOpPeynBLie GOPMYJIEL 15 STHX KOIPPHIHEHTOB:

Kan =1+ (Kow —1) a (m) J 32)
Kau=1+(Kun—1) a(m)



e o (m) — Hexoropas (QyHKuHA 9YHC/AA NOLKpeIIeHHH m;
npuuem & (m) =0 npu m =0 u & (m) = 1 npu m— co.
Ha ocHoBe aHa/1H3a TONBKO OTAGNBHHIX YACTHYHBIX pemieHHi
B KavecTBe TakoH QyHKuHu Ob1a NPHAATA

a (m) =m*/(m* +1). (33)

Ecan Teneps B (32) noacrasuts Buipaxkenns w3 (30), (31), (33),

TO NOAYYMM CHCRyOmHE GopMyan Ans KoshPHIHEHTOB NOAK-
perIeHHA:

Kan =1+410,75 +0,06 ({/h)* — 1] {m*/(m* + 1)]
Kom=14-10,1421/h + 1,76h/1 — 1) [m*/(m® + 1)}

Jaunbie ¢opMyant coorerctaytor popmysnam CHull 11-25-80

(34) n (24) npu «, = 0. Hazno umers B BHIY, UTO M paBHAETCA
9HCJy NPOMEKYTOMHEIX MOAKPENVIEHHHX TOYeK KPOMKH CTEepK-
HA, He CYHTasd 3aKpenJIeHHA ero KOHUEBbIX CedeHHH.
4,23, Bausiie ¢opMbi SMOPH MOMEHTOB Ha BEJIHYHHY KPH-
THYECKOTO SHAUEHHA ee MaKCHMyMa JJIfi H3rHOGaeMoro eMeHTa
TIOCTOSIHHOTO CeeHMs yumThiBaercs  koapdumuentom Ky
(cm. n. 4.20), koropuift ABAsercs KOXPDHUIHEHTOM NPHBEACHUA
CTePXKHA C MPOHU3BOJLHON SMIOPOfi MOMEHTOB K TOMY e
CTePXHIO NMPH YHCTOM H3ruGe. 3HaueHHs 3TOro KosdduuueHra
Bceraa OGonbille eRHHHUB M ONPeneJsOTCA No QopMynam
Tabn. 2 npua. 4 CHull 11-25-80.

B Tta6n. 18 panst dopmysbt 15 onpenesyerns Ko(duHen-
Ta Ky, oxBarhiBaiomue Gostee wupokuft Habop ¢opM smiop Mo-
MEHTOB.

Ilpu nuckperHoM NoAKpemJieHHH CXkaTofi KDOMKH H3ruGae-
MOTO HJIH CXaTO-H3THG2EMOr0 IeMEHTa B NPOMEKYTOUHLIX TOY-
Kax npoiera koapuumuent K, chesyer npunuMarh no Ha-
n6oJiee HEBHINOXHOMY B OTHOILEHHH YCTOAYHBOCTH YUacTKY SMO-
pBl MOMEHTOB, OrpaHHYeHHOMY ¢ OGeHX CTOPOH TOUKaMH 3a-
KpenJieHus.

4.24. BnusiHne nepeMeHHOCTH BHICOTHI NOMEPEYHOrO ceye-
HHSl 1O JUTHHE 3JIeMEeHTa Ha BEeNHUMHY KPHTHYECKHX YCHJIHHA
NpH LEHTPAJbLHOM CXATHH H NONEPEUHOM M3ruGe Y4HTLIBAeT-
cst KoappunentaM Ky v B K m. OTH KO3QpHUHUEHTH NPHBO-
JAT 3/eMEHT MepeMeHHOro CeYeHHsI K 3JIEeMEHTY NOCTOAHHOrO
CEYEHHS NPH NPOYHX PaBHBIX YCJAOBMR. JlJ51 3/1eMeHTOB NOCTO-
singoro cevenuss K, v = 1 n Kom = |

[ns cayvas, Koraa WHPHHA NONEPEYHOro ceueHus MOCTOSIH-
Ha, a BbicOTa W3IMEHAETCA 10 JIHHeﬂHOMy 3aKOHY, 3HAUYEHHA

(39
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Ta6auna 18

dopua sHOPH MOMEATOB

Kosddunuent K D

fiPH 3aKperyicHud
TOALKO IO KOHIAM
yHacTK2 tp

TNPH 3aKpelnJjeHHd Mo
KORIAM ¥ 1O pacTsAy-
Toit oT mMoMenta M

KPOMKH
;%I 1 1
y ip
3 U.le& 1,13—0,13c 1,13—0,13a
1o - J 0<a<] 0<aLl
&I: 1,13—a X 1,13—a X
v D’Wulmw‘ﬂ}
0,12--0,02 0,12-1-0,02
v Ltp g]: % (0,12-}-0,02¢) X ( [-0,02et)
’ + —2<a<<0 —2<a<0
3 ' 1,35—0,35¢ 1,35—0,35a
g S| -
¥ { <ol 0oLl
30 1,35—0,35a 4/(3+a)
VT OS] —1<a<0 —1<a<0

w2 7 =

-

1,35-+1,45 (¢/1p)?

1,354-0,3 (c/1p)

1,75—0,750,
I<<al

3/(2-fa)
0ol




Ipodondcenue Taba. 18

Kospduunenr K@
dopma 3NWPLL MOMEHTOB rgﬁi«?ﬁ%eﬁﬁﬁﬁﬁ’.’. :g:u:a‘:q:‘ene;g:: Tnﬁ(z
yascTka L, HYyTOR :‘ll‘)ol:g(:ema M
SC 1,75—0,75c. 3/(2+a)
V-1
l ﬁl @EI —1<e<0 —2<a<0
‘u.u.ml[[ I 2,54 2,32
b3
e
1,13—a X 1,13—a X
¥ > X (1,441,27a) | X (0,57+0,2a)
= | —<e<0 —1<a<0

STUX KO3((pHLHEHTOB NpuBeseHH B Taba. 1 u 2 npua. 4 CHull
11-25-80,

4.25. Bausnue Macmrra6Horo (akTopa Ha BEIHUHHY KO-
¢unuenra B popmyse (23) CHull 11-25-80 pekoMengyercs yau-
THIBATD "BBEJICHHEM B 3HaMeHaTeNdb NpaBod YactH Sro# dop-
MYJIH JONOJHHTENbHOIO Ko3(duumenta mg U3 taba. 7 ykasaH-
HBIX HOPM.

4.26. lenrtpanbHolt QopmyJsof AIA NPOBEPKH YCTOHYHBO-
CTH I710CKOH (opMbI iehOpMHPOBAHHS ABIAETCA

NN+ [My/Mplt < 1 (35)
rie N, My — pacueTHble SHayeHHA HOPMAaJbLHOM CHJIBI H H3TH-
ﬁalom,ero Momeﬂ'ra

N fips M“p — pacyeTHbie KPHTHYeCKHE 3HAYeHHs HOp-

MaJIbHOH CHJIBL IPH LEHTPaJIbHOM CXKATHH H

H3rHGaiolero MOMEHTa IPH IMOMEPEYHOM H3-

H3ruGe; ONMpeAessiOTCA HE3aBUCHMO APYF OT
-Apyra no dgopmyJsam

Nkp=q>aRcF H an=‘pMRn W
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®opmyaa (35) crporo cnpaBefuBa npHu n = | pas anemeH-
“TOB MOCTOSIHHOTO CeMeHMs C NOAKPEIJIEHHON KPOMKOH, Haxoxsd-
WEXCs B YCJIOBHSX CXaTusa ¥ uymcroro uaruba (N = const;
M = const) u npu n = 2 pjs MeMEHTOB NOCTOSAHHOrO ceye-
HuA Ge3 NMPOMEXXYTOUHHIX NOAXPelVIEHWH, HaxoAAMXcA npu
TeX 3Ke YCJIOBHAX.

Tak Kak 3agaus nAockoi Gopmbl AehOPMUPOBAHHS PELICHE!
B yHpyTO#l TOCTaHOBKE, TO KOSGHPHUHENTE! Q5 H Qi MOTYT NPH-
HUMaThL SHaueHus Gofibiie eRunuubl, Ecan @, > 1 u@,> 1,
TO NpOBEpKa YCTOMYMBOCTH 1ilockoi (opmul nedopmupoBanus
He Tpebyercs. Korza xe ToabKo oauH 13 Ko3hpuuneHToB G0Ib-
e eJMHMIB, TaKas NpoBepka HeoOXoauMa ¢ NOACTaHOBKOM
B Gopmyay (33) CHull [1-25-80 BhiuMCleHHHX 3HaueHMA @, U
M.
3navenns xodfbunyeHra 9, Ang A0OOH rHOKOCTH onpeaes
Jg10TCs no gopmyae

@, = 3000/A%,

BHelUeHTpEHHO CXaThle M CXKATO-H3rMGaeMble  3JFEMEHThE
LOJIKHBI [IPOBEPATLCA Ha YCTOMUMBOCTD U3 INIOCKOCTH H3ruGa
Ha JelficTBMe Tonnko CxuMaiomefi cuirst N (CHull 11-25-80,
nmo. 4 2, 4.3), ecan ruGkocTh M3 MiocKocTH naruba A, << 70 u
HanpsKEHWe OF CXKaTHA Bhille HANPSMEHMA OT usruba o, >
> 0,

Onpepenenne nporuGoB U3rnGaemeix
JePeBAHHLIX 3JEeMEHTOB

4.27. Ilpu onpeseneHny nporuGa u3rnGaeMbIX 3/I€MEHTOB,
-corsacHo n. 4.33 CHulT I1-25-80, HeoOXxoauMo yUHTHIBAThL BJIM-
sigbe AedopManuii cABHra OT NOAATAUBOCTH COSAMHEHUi B CIy-
Yae COCTABHOI'O CEYEHMs1 H OT KacaTelIbHEIX HanpsDKeHWH npu
CIJIOIIHOM cedeHHH. B JolllaToK/IeeHRIX ABYCKaTHhIX Oankax,
KpoMe TOTO, HaJl0 YYMTHIBATh BJMSIHHE NePEMEHHOH JXeCTKOCTH.
B xneepanepuerx manrax M masensx, corsiacuo CHull I1-25-
80 . 4. 34 x xecrkoctu EJ BBOAMTCA nOHMMaOWui Koshdu-
nuent 0,7, Kotopuifi He pacnpocrpaHsercd Ha KieedaHepHElS
Hanku, paccuuthiBaeMiuie no CHull 11-25-80, n. 4.33.

Ocolennoctu pacueTa rHyTroKJaeeHhlX 3J€MEHTOB

4.28. Pasnngaior IHYTOKJICEHhE JEPEBSAHHDLIE SIEMEHTH C
GONBIIMM ¥ MajblM OTHOIICHHEM pajnyca KPHUBUSHH I' K BhICO-
Te ceueHus k.
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B nepsoM ciiyuae SmOpa TaHTeHIHANBHEIX HOPMaJAbHHIX Ha-
RpsXeHHH H3ruba 6/1u3Ka K TpeyroypHoit opMe H HeATpasib-
Hasl OChb MPAKTHYECKH COBNIAJAeT C HEeHTPaJIbHOM, a KpoMe TOro,
BOSHHKAIOT OrpaHHYeHHLIE 0 Be/IHYHHE pajHaJbHble pacTAru-
Barolliye HIH CXUMAIOUMHE HanpsukeHHs. MoMeHT, yMmenbiiaio-
I KPUBH3HY, BbISHIBAET PACTATHBAIOINYE HANpPAXEHHA MO-
nepeKk BOAOKOH, & YBEHYHBAIOHIHA KPHBH3HY — CXHMaIOHHe,

4.29, [Tpu nposepke pagHafbHBIX HaNpSIKeHHA B KPHBOJIH-
Hellunix snemenrtax, Koraa r/h > 7 (puc. 8), no dopmyne (21).
CHHuIT I1-25-80

&, = (0o +0;) h/(2ry) < Rpoo
€CAM YUecTb, WTO Ha k})onﬂe Hefirpanbho#t ocn 0; =0, h; =
= ’—;—, rp=r,0,= %.3 + TO MOCJIe NOACTaBHOBKH B (21) noay-
uaeM GopMyAy AAA MAKCHMANIBHOTO PaAHANBHOIO HANPSHEHHA
Oruac = IM/(2rbh) < Rps (Row)- (36)

Npu ornowenun r/h < 7 weilTpanbHas och CMeiaeTcs B
CTOPOHY BHYTPeHHe KDOMKH, 8 HOPMaJIbHble HanpsIXKeHHsI B.
TaHreHIHAJbHOM H PajHAJIbHOM HaNpPaBJIeHHSX CTaHOBATCH
acummeTpHYHbIMU. DopMmyna (36) samensiercs dopmynof

Cruaxe = (M/Fz)) [ro/ry — 1 —ln(rg/r)] < Rpoo; @37
J . . h
zo=—l’r— y To==r—2y, Iy =f'—-—2— H
?
JASl NPSIMOY FOJILHOTO cedeHus (cM. puc. 11) F = bh; 2y = %—r H
TaHreHUHANbHEE HOPMa/bHbie HAMPSKEHHs Op, B JIOGOM
CJIoe TaKHX JIeMEHTOB ONpeAeJsioTes 10 gopmyJe

0o, =M (ro—r)(Fzo 1),

rfie r — pajAdyC KPHBH3HH 6pyca no LEeHTpalbHOM ocH ceve-
Huf;

Iy — pajaMyc KpHBH3HH N0 HeATPaIbHOM ocH;

ry — paaMyc KpPHBH3HBLI PacCMaTPHBAaeMOro BOJIOKHA.

4.30. B KieehaHepHHX GajlKaX RONYCKAIOTCA YYacTKH GOJb-
IOH KPHBH3HBI NPH H3THOGAIOMHX MOMEHTaxX JioGoro 3HaKa.
ro obecneunBaercsi Golee BHICOKHM CONMpPOTHBIEHHEM (aHephl
pacTsiXkeHHI0 B IVIOCKOCTH JIMCTa, YeM KJeeHoil ApeBecHHB! No-
nepeK BOJIOKOH.

4.31. lpn npoBepke NpPOYHOCTH TOHKOCTEHHHIX ceYeHHH
(puc. 9) ciaenyer yuMTHiBaTh, YTO pajMajibHbié HaTpsDKEHHS,
HakonMBINHeCs B Nosicax, NepeRaloTcsi Ha CTEHKH 4epes KJee-
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Puc, 9. TeoMerpuvYecKue XAPAKTEPUCTHHH THYTOKJIECHOTO SJEeMEHTA € daHepHMMB
CTEenKamn

Bhle IIBLI C HEPaBHOMEPHBIM pacnpejiefieHHeM 110 BLICOTe nosica.
B ycinoBuaX, GIH3KMX K YHCTOMY H3THOY, NPOBEPKA KJIEEBhLIX
HIBOB BHINOMNHSAETCA 1o GopMyie

T = Or (B —28)/(hn 1) < RY exs
rae
O, = (M/F 5y 20} [ro hu/(ry 1y) —-In (ry/ry));
b — mUpHHa ceueHHs,;

28y — cyMmapHan ToImuua HAHEPHEIX CTEHOK;
ki, — BricOTA mosca;



Ny — KOJHYECTBO HIBOB MEXAY NOACOM U (baHepHHMﬂ

CTeHKaMH;
Rzrp.cx = Rd).(:l{/[] + B, hq/el;
€ — 3KCUEHTPHCHTET CKaJIBIBAIOLIETO yCHIHsS
(cM. puc. 9);

P; — KoadhHIMEHT, YUYHTHIBAOWMA HepaBHOMEPHOCTD
pacrpejeneHHsl KacaTe/lbHbIX HanpsiKeHHH B
kaeesoM wee (B, = 0,15);
Rg.cx — PACUETHOE CONPOTHBJICHHE CKAIBIBAHHIO MEXAY
CJI0OSIMH B IJIOCKOCTH JIHCTA (haHepsl.
4,32. TlpoyHocTh (paHEPHBIX CTEHOK MO pajHaNbHBIM Ha-
NpsKEHUAM npoBepseTcs no dopmyie

Ormane = M/(Frp.g Zp) [ro/ry—1 —In(ry/ryl -
+0,, (b —264)/285 < Rp.a (38)

rie Ry ., — pacyeTHOe CONpOTHBIeHHe (haHepH Ha pacTsKeHHe
HJIM cXKaTHe (B 3aBHCHMOCTH OT 3H4KA MOMEHTa)
NOJ YIVIOM MeXAYy HanpaBJeHHsIMH BOJIOKOH Ha-
PYKHEIX CJIOEB H PajuycoM.

Pacuer 3/1ieMEeHTOB H3 KJ€€HOM APeBECHHBI
Ha BBIHOCJAHBOCTD

4.33. Jlnst npeBecHHbI ClIEqyeT pasiHYaTh ABa BHA3 YTOMJIS-
€MOCTH: OT NEepPeMEHHBIX HanpsiKeHHi, BbI3BIBAEMBIX HUKJAHYe-
CKHM H3MeHEHHeM TeMIepaTypHO-BAaXHOCTHOrO PeXHuMa OK-
pyXaiomel cpeabl; OT IlepeMeHHLIX HanpsiKeHHH, BHI3bIBae-
MBIX BHEINHER IUKAHYECKOR HarpysKoi.

4.34. Ilox BrUAHHEM @EPEMEHHOrO TeMNepaTypHO-BJIaX-
HOCTHOTO peXXHMa B ApeBecHHEe BO3HHKAIOT NPeHMYIEeCTBEHHO
CABHTAIOIHE H PacTATHBAIOUHE HANpPSKEHHs MOMepeKk BOJOo-
KOH, KOTOpBIe CYMMHpPYIOTC € Ha4aJbHbIMH COGCTBEHHLIMH
BHYTPEHHMMH HaNpPSIXKEeHHAMH, 0COOGHHO ONacHBIMH IIPH yCyIil-
Ke.

Kuneenasi apepecuna, no cpaBHEHHIO C LeJIbHOM, GoJjee YyB-
CTBHTEJIbHA K TaKOro pofa HHKJIHYECKHM BO3JEHCTBHAM.

4.35. [leiicrBue BHelHeHA UMKJIHYECKON HarpyskH, B 3aBH-
CHMOCTH OT CXEMB! ee NPHJIOXKEHHST K KOHCTPYKIHH, Bbi3blBaeT
B €e 3JIeMEeHTaX pasjiHYHble BHAbLI HaNpPsXKEHHOrO COCTOAHHA.
J1a 6anodHbIX KOHCTPYKIHA THNHYHLIMH SBJSIOTCH HOpMalb-
Hble HanpsiKeHHst H3rn6a H HanpsKeHHs CABHra BAOJIb BOJIO-
roH. [Tocrenennoe Hakonsenne AORaNbHLIX OBPEXAEHAT B IPO-
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Puc. 10. Tpadux IABHONMOCTH €O~ Puc. 11, Tpadgux 3aBHCHMOCTR BU~
obdunrenra  pPHHOCANBOCTM Apene- HOCAWBOCTA ADPESECHHM NPH OHKIA-
cHubl OF wucxa uaxAos N mpH us- qeCKOM HRTDYMENuN oOF KosPduma-

mbo enta acammerpun n g

LECCE UHMKJIHYECKOrO HATPYIKeHHs! NMPMBOAHT K paspyuIeHHIO
Marepuana, ecH BOSHHKAaIOLHe NPH 3TOM HANpPSKEHHS NpeBbl-
DIAIOT Npeaea BLIHOCAHBOCTH. Y pOBeHb paspyuialouero Hanps-
3KEeHHS 3aBHCHT OT 4aCTOTH @ H HC/a HHKIOB N.

4.36. Tlox HHXHHMM nNpenesoM BLIHOCHAHBOCTH MOHHMAeTCH
TAKOH ypoBeHb MaKCHMAJbHOIO HANPSIKEHHA O,,yxo, BbiSbBae-
Moro nyaocupyiomel Harpyskoit B pexxume 0 — Gp,p0, KOTO-
poMy cOOTBercTBYeT uncao muxsioB N = 2:10° npu uacrore
o =5Tn. Ilpexen BHIHOCAMBOCTH XapaKTepH3yeTcs OTHOUIEHH-
€M Opuge K BPEMEHHOMY CONPOTHBJIEHHIO Ry, NPH CTaHAAPTHHIX
HCTIBITAHHUAX, HMEHYEMbIX KOI((pHUHEHTOM BHIHOCAHBOCTH

Ky =0,1310/Ryp-

Yucno uuknos N H BpeMA f, 0 HaCTyNJIEHHS PaspyiIeHHA
OyRyT TEM MeHbIlie, YeM BHILIE Oy, ... N U {; CBA3aHL MEXIY CO-

Goit 3aBUCHMOCTBIO §; = —, [Ae ® — 4acTOTa LHKJIHIECKOro

HarpyeHus.

3aBHCHMOCTb KO(PHUHEHTA BHIHOCJAUBOCTH OT YHCJA IMK-
JI0B NpejcTaB/ieHa Ha pHc, 10.

Pexxum peryasipHoro HMKJWYECKOrO Harpy>keHus Moxer
HUMETb ¥ HHXKHUA npejes HanpsKeHHs O, (puc. 11), B sTom
cayuae BBOAMTCA KOSDMHIHEHT aCHMMETPHH P = Ouyu/Opaxc:

4.37. Pexxumpl HarpymxeHHs, XapaKrepH3yeMble pas/iHu-
HBIM YHCJIOM, 4acTOTON K aMIUIUTYAOH NMKJIOB, CBOASITCA K PyHK-
LIHOHAJIbHOK 3aBHCHMOCTH

np
KB = f(pv tll )

[lpuBenennoe BpeMs npH nepexoje OT HHKJAHYECKOro K 1o-
CTOSIHHOMY DEXHMY Harpyxkenus L, = ct,, rae ¢ -— nepe
XOAHLIH KONDPHIHEHT OT BPEMEHH HHKJAMUECKOro HarpysKeHus
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Ta6aunna 19

% = Yucnosne kospbuunent @ ¥ b npy 9acToTe @, CeK—1 :’E,

g3 (nuKkaoB /Mun) 2

o ~Q =

-3 &

L 13 S

3E X 0,0333 (2) 0,83 (50) 2,5 (150) 4,17 (250) 3

e o

. 0,945 0,945 0,945 0,945

2 0,068 0,07 0,076 o082 |0.19

0,97 0,97 0,97 0,97 .

0.4 0,061 0,063 0,068 0073 |92
0,99 0,99 0,9 0,99

0.6 0,055 0,057 0,061 o006 |02
1,01 1,01 1,01 1,01

0.8 0,081 0,053 0,057 o061 | 927

MMpumevanusa. 1 [Ilpomexyrtounne 3HaueHus Koadduuuenta
€ ClefyeT onpeAeaTh N0 NHHEAHON HHTEPNOAAUMH
2. Han 1eproli — a, noa yeprofi — b

K NpHBeJEHHOMY BpEMEHH B peXKHME MOCTOSSHHOA Harpysku ¢
y9eroM BIHSHHA P.

3apucumocts Mexay K, 4 fi’, NOIYyYeHHAs SKCHEpHMEH-
TanbHO, NOKa3aHa #a puc, 1l.

4.38. I'lpn pacuere Ha BLIHOCIHBOCTh H3rHOaeMbIX J/eMeH-
TOB H3 KJ/I€EHOH NPEBECHHHI, HENOCPEACTBEHHO BOCTIPHHHMAIO-
HIUX MHOTOKpaTHO fefcTByiomHe BHOGpalHOHHBIE M JPYyTrHe BH-
Jbl UMKJIHYECKHX HArpysoK ¢ KOJIMYECTBOM mukaoB N > 5. 10%,
K PacyeTHHIM CONMpPOTHBIEHHAM H3rH6a U CKANLIBAHHS NPH H3-
ru6e cienyer BBOAMTH NONPaBOUHHIA Koa(dHuIMeHT HMKAKIHO-
et

Kn = Kn/mn", (39)

rme K, = a— b Ig {{f — Kosdpuuuent BRHOCHHBOCTH, BBO-
JUTCA K KPaTKOBPEMEHHOH NPOYHOCTH NPH CTaHAAPTHBLIX HCMRI-
TaHHAX JHHeNHO-Bo3pacTaioell Harpy3kod 3JIEMEHTOB H3 KJe-
€HOll IpeBeCHHHl; @, b, ¢ — uHcaoBbie KOS(XDHIHEHTRI, 3aBHCsE-
Ige OT MoKasaTessl aCHMMETPHH Hanpsukenuit p > 0 u gacro-
Thl UHKJIOB ®, NpHBefeHHue B Tabn. 19; my, = 0,66 — xosg-
dunvenT nepexoia oT KPaTKOBPEMEHHOM K JIHTENLHOA NPOIHO-
CTH APEBECHHLI, NPHUHATHIA NPH HOPMHPOBAHHK PacveTHLIX CO-
NPOTHBJIEHHIA.
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Tabanuwa 20

AcHMMeTpHA QUKAA HAlPSIKEHHS P

Bua HanpsxKenHOro
COCTORHHA

0 o1}]0,2}0,3}0,4}0,6}0,6 l 0,7] 0,8

Kosdduuuent suHocausocts Ky

Haru6 0,370]0,405|0,441(0,476]0,515[0,55 10,583]0,616[0,654

CkaublBanue

npu usrute 0,405]0,441}0,4670,51 |0,542/0,575{0,612|0,646]0,68
Kos¢pduuueHT NBKANYHOCTH Ky

Hsru6 0,5610,61}0,67]0,7210,78]0,8310,8810,93| 0,99

CkaJspiBanne

npH H3ruGe 0,61}0,67(0,711{0,77}0,82/0,87)0,93]0,98] 1

Iocne noxacranoBku B ¢opmyay (39) Ky, fi° H 3HadeHHs
My, TIONYIHM

Ky=1,52{a—blg (NC/o)]. (40)

3uauenus Kosdduuuenros K, u Ky npu N > 2. 10° cye-
Ayer NMPHHHMATh He HHXKe YKa3aHHBIX B Tabu. 20 ¢ yueroM BH-
Za HanpsXKeHHOro COCTOAHHS H TOKa3aTesisl aCHMMETPHH p.

4.39. Pacuer Ha BHIHOCAHBOCTb HEOGXOAMMO MPOH3BOJAHTH
¢ cobmoznenueM TpeGoBanuii pasn. 4 u 6 CHull 11-6-74. Pacuer-
HOE YHCJIO IMKAOB N, MX YacTOTa  ONpeeNsIoTcs TeXHUYec-
KHMH YCJIOBHSIMH.

4.40. Ina KneeHbIX JepeBSHHHX 3/ieMEHTOB, INOZBeprae-
MHIX JefICTBHIO IUKJIHYECKHX HarpysoK, PeKOMEeHIyercs Hc-
TIONb30BaTh TOMABKO PE30OPIMHOBLIE KJEH.

5. COEANHEHHA 3JEMEHTOB N EPEBAHHbBIX KOHCTPYKLLURA
O6mue ykasanus

5.1. CoenuHenusi 3J€MEHTOB ABAAIOTCA BaXKHeHmeHd cocraB-
HOM YacThIO JePeBAHHLIX KOHCTPYKIHI, OT NPOYHOCTH H jedop-
MaTHBHOCTH KOTOPBIX 3aBHCHT HajeXHasd pabora KOHCTPYKIMH
B I1eJIOM.

IlpaMeHsIOTCS CJIefYIONIHE OCHOBHBIE BHIBI COGAHHEHHH: Ha
KJelo, Harejsax, afibax, MeTaJUIHUeCKHX 3y6uathlX IJIacTH-
Hax (M3I1), na BpyGKax.

KneeBbte coemHHEHHS NO/IKHbBI pPacCMaTpHBAaThCA  KakK
JKECTKHE (HemoJaT/MBhie), a COeAHHEHNs Ha Harendx, Ha M3I1,
Ha BpyOKax u Apyrue — xag nojatiueble. Pacuernas Hecymas

60



Ta6auma 21

Redopmns
) Bua coesugenus aua doe-
a. o, AUBCHAA
8, mm
i IMpuMulkauusy monepex BOJIOKOR AJIfA SJEMEHTOB M3
LeJbHOA APEBeCHHE!
2 To ke, AAA 2/MEMEHTOB H3 KJeeHO JpeBeCHHE 2
3 Coenunenna ma laresx pceX BHAOB, KpoMe BKJceH- 2
HBIX, CONpPSAXEHUS CTAJBHHX 9JEMEHTOB € JEPeBsH-
HEIMH
4 Coenunenna Ha JNOGOBWX BpPyO6Kax M NPAMLIKAHHA 1,5
TOpLA B TOpPEIL
5 Coepunenns Ha MeTaJJIHYECKHMX NNacTHHAX BCeX TH- 1
nos
6 Coesiienna Ha BKJCGHHHX CTEPKHAX M3 apMaTtyp- 0,5
Holl cTaju uarenbHune ¥ pafoTaolue HA BHAEpru-
BaHUe HJH NPOLABJAMBAHHE HONEPEK BOJIOKOH
7 To ke, npu paGote Ha BHACpruBaHue ®Waw mpoxas- | 0,25
JUBaHHE BAOJL BOJOKOH
8 Kaeenpie coeauueHns no mJacTd, 00 KPOMKe H C 0
noMoubio 3yGuaroro muna

CHOCOGHOCTh COERUHEHMH JOMXKHA ONpefeasThes Mo Ppasp.
5 CHull 11-25-80 B aaBucHMOCTH OT THIZ COEAMHEHHA M €r0 Ha-
NPSAXKEHHOIO COCTOSIHUA.

5.2. Beanuunnl geopmanuft 8, MM, pas/IM4IHLIX BHIOB COe-
JUHEHHHA NPH MOJHOM HCNOJAL30BAHHM HX pacueTHOH Hecyitell
CMoCOGHOCTH C/IefiyeT NPHHAMaTh No Taba. 21.

KaneeBste coenunenns

5.3. B JnepeBAHHLIX KOHCTPYKLMSIX KJeeBble COeAHHEHHS
HCTIONb3YIOTCA MNpPEXAe BCETro AJsi CKIAEHBAaHHA APEBECHHBI C
JpeBecHHOR B LEJIAX YBEJIHYCHHA MONEPEYHBIX H MPOAOALHEIX
Pa3MepoB IEMEHTOB M3 CYILIEHHBIX NHUJIOMATEPHAIOB € BJaX-
HocTbio He Bblwe 15%, a Taxxke ApeBecunt ¢ panepoi. Ilpn stom
Pa3’HYaAOT KIEEeBEe COSAMHEHH:

a) c nomombi0 3y6Y4aTOro INMNA M «Ha yC» NPH CpPallHBa-
HHH 10 AJINHE NHIOMAaTepHaloB M JIHcToB daneps!;

6) ¢ momomplo 3yGUaTOrQ IMNA BROAL BOJMOKOH W MOA YrI-
JIOM K BOJIOKHaM NO BCEMY CEYEHMIO CTHIKYeMBIX 3JIeMEHTOB M3
KJleeHOH JPeBeCHNb;

B) Bcelf KDOMKH M 1J1acTH dpe3epoBaHHBIX 3arOTOBOK U3 NH-
JIOMaTepHaNoB NPH HX CIIaY¥BaHHH NO INMPHHE H NO BLICOTE
CeYeHNsl MHOroCJOMHOro Hakera YKPYNHEHHEIX pa3MepoB.
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5.4. las CTHIKOBaHMA 3arOTOBOK MO JJVIHHE PeKOMEHAYeTcCs
syGuaThifi M ¢ AJiHHOM 3y6bes 32 MM, a MpHU CTHIKOBAHHM KJe-
€HBLIX SJIEMEeHTOB MO BCeMy CEYEHHIO — C ANHHO# 3y6GbeB 50 mMM.
CrhikoBanHe (aHepHbIX JINCTOB OCYUIECTBJISISTCS ¢Ha yC» H JAO-
NYCKaeTcsl TOJBbKO BHOJL BONOKOH HapyXKHHIX CJIOEB C YKJIO-
HOM YCOBOTIO coeauHeHHs 1:8—1:10 nau ¢ nomoibio HaK/NaAOK.

5.5. CoenuHenne K/eCHBIX SJIEMEHTOB HECYUIHX KOHCTPYK-
ufi ¢ noMolpio 3y6YaTOro UIMNA MO BCEMY CEYEHHIO AOMYCKa-
€TCH HCNONbL30BATH B COMPSAMEHHAX BAOAL H MIOA YI/IOM K BO-
snokHaM (puc. 12) B npenenax 0 < @ > 38° npu gefictBHM MO-
MEHTa, BHISHIBAIOUICIO CIKHMAIOINHE HANPSKEHUA N0 BHyTpeH-
Hefl KpOMKe, WJH MOMEHTA TOTO XKe 3HAKAa B COMETaHHH CO CXKH-
maiomeft custofi. IlpoBepKy MakCUMaJbHLIX HAnpsoKeHMH B Ta-
KHX COeIHHEHHAX CAELyeT IPOH3BOAHTDL B GHCCEKTPHCHOM cede-
HHH:

AL CKATOM 30HBI BROAb OCH MOA YIVIOM K BOJIOKHAM O

O, =My/(Ky We) +N/Fg < Reuay
JNA PacTAHYTOM 30HBI BAO/Mb ocH X NOA YoM K BOAOKHAM
0y, =M/(Ky W) —N/Fg < Ry o,
JJTA CHKATHA BAOAD OCH Y NOJA YIAOM K BoJIoKHaMm f = 90°—a
Oy, = Mp/(K3 We) < Reus,

rae Fg 1 Wg — naomanb H MOMEHT CONPOTUBJICHAS GHCCEKT-
PHCHOrO cevyeHHs;

Rowar Roups Ry — COOTBETCTBEHHO pacueTHuie CONPOTHB-
JieHHs1 IPEBeCHHb! CMATHIO TIOA YIJIOM o U K BOJOKHaM H H3-
ru6y, onpenensievsie nio CHnull 11-25-80, n. 3.1 Ges BBepenus
KOS PHIMEHTOB Mg ¥ Mg, (CHuIl 11-25-80, n. 3.2);

K,, K, K; — xosppuuyenTn, npunnmaeMbie no rpapuxam
puc. 13;
my — Ko3dpHNHeHT, nNpHHHMaeMblii no rpapuky puc. 14.

5.6. B KOHCTPYKUHAX KJieeBhble cOelMHEeHHs paboTaioT Ha
CJIOXKHOE CONPOTHUBJICHHE CABHTa H OTPHIBA MNONEPEK BOJOKOH.
UeM Bhiille pa3yiHyHe CKAEHBAEMbIX MaTEPHAJIOB 1O TeMneparyp-
HO-BJI2XXHOCTHBIM JeOpMallusiM, TeM Bbliilie COGCTBEHHbIE BHYT-
pPEeHHMEe HanpsKeHHsl, BO3HHKalollHe B KJEeBblX COeJHHEHHUSX.

BaraskHoCTHBIe HanpsKeHHSt B KJI€eBOM COEAMHEHHH JIpeBe-
CHHBI 3aBHCAT OT cOrJiacoBanus cioes. Ha puc. 15 npusenenn
SMIOPbl HOPMaJbHBIX H KAacaTeJIbHLIX HanpsixkeHuit monepek Bo-
JIOKOH AJISl TPEX CXEeM COYeTaHHs TONOBLIX CJIOEB B CKJEHBae-
MBIX NHJIOMaTepHanax.
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Puc. 12, CoeauneHne KIeeHLIX NeMenToB na asyfuarntd mun popx yraoM neo
BCEMY CeUuEHmnIo

J)
423
a) 22
‘. za_ﬁ
18 18
16 / s, 16 b‘
14 A SN 4

08 — 8
-—._.,__-__-K’

a6 6

02 2

0 "5 10 15 20 25 30 35 «° Y 5 10 15 20 25 30 55 o2

Puc. 3. Mpad@uxn agsAcHmocTH Kosddunuenres K, K, K; or yraa maxacsa Ro-
JOKOR Mas 3y04aToro coeNUHEHBN OO BCeMY CeUSHUID
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Puc. 14. Tpadug saBHeuMoOCTH HOMDDURU-
CHTA iMMg OT ¥ria HAKAOHA BoNOKOH (K onm-

pPefeCHIID PACYETHOr0 CONPOTHBICHHUA W3IU-

0a Ry 0pe nDpoBepKe NPCYROCTH BHEHIHEH

DaCTHH}'TOﬁ KPOMKHE Y3J0BOIO coganHenus
Ba 3y0satwi mmn)

Puc. 15. Xapaxrep pacnpeseneHus coder-

BeHHLIX BHYTDEHHHX HOPMAJBHEIX H KAacB-

TelbHWX HANPHXEHAfi nonepex BOJOKOH,

BO3HUEQIOIUX NPH  BLICKXaHHH  KieeHOH

ApeBecHHN B caydae TPeX THNHYHLIK coYe-

Taguli MOCOK € PAlTUIHLIM PacHONOMCHHeM
TOHOBHIX CNOEB B CeyeHWH

a) TanrepralsHoe-TaFregranbEoe  (coriaco-
BanHoe); 6) TaATCHTANbHOS-TAHICHTAJbLHOE

("HecorsacopaHmoe); @) pazHajbHOE CMellaR-
HOE




5.7. HoctuxeHue TpeGyeMOoro ypoBHS MPOYHOCTH BCEX BH-
AOB KJeeBbiX COeAMHEHHI 3aBHCHT OT NPaBHJbHOI'Q KOHCTPYH-
pOBaHUA M pacyeTa, OT KadecTBa H3TrOTOBJEHHA H CTPOroro
COO/IIOACHUSA NMPABUM U pelvilaMeHTa TEXHOJOIMHH MPOU3BOACTBA,
OT PeryJ/JAPHOTO NPOBEAEHHS KOHTPOJNbHEIX 32BOJCKHX HCMbLITa-
HHH COelMHEHHMH Ha AOJIMOBEUHOCTb, MOCJAOMHOE CKaJblBaHHE,
pacTsKeHHe [ornepek BOJOKOH, COMNIACHO AeHCTBYIOULIM
FOCTam.

COCILHHCHHSI HA BKJACEHHLIX CTAJbHbBIX CTCPKHAX

5.8. CoeanHeHHS Ha BKJIEEHHbIX B PEBECHHY CTEPXKHAX BbI-
NONIHATCS M3 apMaTYpPHOH CTalH NEepHOJHYECKOro npodHias
knaccoB A-I1 u A-11I anamerpom 12—25 mm.

Juamerp oTBepcTHi U pa3Mepbl Na30B ANA COSJUHEHHA de-
MEHTOB HePEBAHHBIX KOHCTPYKUHMH HAa BKJICEHHBLIX CTepPIKHAX
cnefyeT nNpuHUMATh Ha 4—6 MM 6o/ble HOMHHAILHOIO AHAMeT-
pa. OTBepcTHA 4 Nasbl A0/KHLL GbiTh TAyxuMu. [Ipu stom ciou
KJIeeHOTO MaKeTa He JO/KHbl HMeTb KOMITEHCAIIMOHHBIX Mpope-
3eit

5.9. Ilpu BEIGOPE TUNOB K MaPOK KJI€EB JJISl COSAMHEHH HA
BKJIGEHHBIX CTEPXKHSAX CJelyeT PYKOBOACTBOBATBHCA YKA3aHH-
amu . 2.11.

5.10. He jmonyckaercst ucnoab30BaTh COSJMHEHUS Ha BK/e-
€HHBIX C TOPLOB CTepXKHAX, HanpaBJdeHHHX BAOJNb BOJIOKOH,
ec/iy MOMHMO MPOAOAbHOro ycunus N aefcTByer monepedHas
cuna @, BHI3BIBAOILAs Kpaesble OTPbIBAIOMYE WM pacuien-
JAIolHe HaNpsXKEeHUsl Moliepek BOMOKOH B JpeBecHHe BHILIE
0,3 M[la. B stom ciayuae cjegyerT HCNONb30BaTh HAaKJOHHbIE
BKJICEHHbIE CTEPIKHH.

5.11. BxneeHHble MeTaqJTUYECKHE CTEPXKHHM MOTYT HCHO/b-
3oBaTbhes (puc. 16):

a) AJIS CTHIKOBRIX COEAMHEHMHH U AJis CIIaYyMBaHUs 3JeMeH-
TOB,

0) 15 NOBBLILUEHHS COMPOTHB/EHHS CMATHIO B ONOPHBLIX Yyac-
TAX KJACeHbBIX JJCMEHTOB H pPAacTAXCHHIO [MONEPEeK BOJOKOH
FHYTO-KJIEEHBIX 2/JIEMEHTOB;

B) B BHJAE HAKJIOHHBLIX CO€AHMHUTE/IbHBIX cBsAsell cocTaBHBIX
6anoK, pacTAHYTbIX CTHIKOB M B aHKEDHLIX KPEMJIEHHAX 3alieM-
JIEHHBIX B NATE KOJOHH.

5.12. PacyeTHy10 HeCyIuylo CrnocoGHOCTb BKJIEEHHOTO B Jipe-
BECHHY CTEPXKHA HE3aBHCHMO OT yT/la HaKJIOHA K BOJIOKHaM Ha
BblZleprHBaHHEe WJIH NPOJABJIHBaHWE cllelyeT onpeieiaTb o
¢dopmyae (59) CHull I1-25-80.
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Puc. 18,

B APEBECHHY CTEPKHAX K> apmaryp-
Ho#t craan

Coenmuinenun mng BKNeeRBIX

a) npa CNAATHBAHRH  M3rnGgeMBiX
saeMmenton; 6), 8) NPH CTHIKOBAHHM
PACTHAHYTHIX 3JEMEHTOB € ECTKHM M
€ HCXECTKHM KPeMJASHHEM HAKIOH
HBIX cTepxHeli; 2) TIPH 3axenxe cxa
TO-H3ATHOAaEeMRX 3JIeMeNTOB B ngte

5.13. Pacuetnyio Hecymyio cnocoGrocTb Ha casur T, kH,
BKJIEEHHOTO B JpeBeCHHY HMWJIHHAPHYECKOro Harejs H3 cTajb-
HOH apMaTtypsl nepuHopHyecKoro npopuis Ha OAHH LIOB coezlgid-
HEHHA 5JIEMEHTOB H3 COCHEI H @11 np} IV1yOHHe 3anenku [, =
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B Hanpas/JeHHH YCUIUHE BIOAL BOJIOKOH CHEAYET ONnpeesisiTh no
topmynam (cm. pHc. 16, a):
T,=2d*>+0,02/},
HO He GoJiee 3,2 d® — njis crepikHell U3 apMaTyphl Kiacca A-1I;
Tu =2,5d* 40,0213,

HO He Gosee 3,7d*>— pasi cTepKHell M3 apMmarypbl KJjacca
A-I1I. MakcumaibHbiM 3HaueHHsM T, cootBercTByer [/, > 8d,
re HOMMHaJbHbIH JAuaMeTp CTepXKHA d u TAyOMHA 3ajesIKu
i, CM,

B coeanHeHUAX 3/1€eMEHTOB MOJ YIJIOM HeCyillast CHOCOGHOCTh
BKJIEEHHBIX Harejel 7', YMHOXaeTCsi Ha COOTBETCTBYIOMIME KO-
apduuuentst no CHull 11-25-80, nn. 5.14, 5.15.

Paccrosinus MeXy ocsiMH BKJIEEHHBIX HareJel NIPH HX pac-
CTaHOBKe CJIeyeT NPHHNMATb BAO/b BOJIOKOH — He MeHee 8d .,
H Tonepek BoJIoKOH B coorBetctBHH co CHuIT I1-25-80, n. 5.18
AJist do-n;'

5.14. CoennHeHHs Ha HaKJIOHHLIX BKJIEEHHBIX CTEPXKHSAX,
paboTaroIHX Ha COBMECTHOE JeHCTBHE PaCTSIXKEHUS C H3rHOoM
(cm. puc. 16.), cnenyer paccunThiBaTh 1o hopmyJe

(Np/T )+ QT < 1, (41)

rie Np = Ucos @ — coctaBasioliasi pPacyeTHOro yCHAHA Ha
oauH crepxkeHb U B MH, BrisbiBarolasi B HAK/JIOHHBIX CTEPKHAX
Halpsi>KeHHS PAaCTSKEHIS;

Q = U sin o — cocrapasiouas Toro xe ycuaus U, Bbi3biBalo-
I1asi B HAKJOHHBIX CTEPXKHAX HaINpsKEeHUs H3ruba;

To =F,R, — pacueTHas Hecyllas clocOGHOCTb OJHOIO CTEPXK-
Hfl N0 YCJOBHIO NPOYHOCTH Ha pactsxkenue, MH;

F ., — nnomans ceveHus CTepxHdA, M

R, — pacueTHoe cONpOTHBJEHHE PACTSIKEHHIO apMaTypHOH
crarn ansa A -1I R, = 285 MIla u ana A-III R, = 375
MIla);

T, — pacuerHas Hecyllasi cnoCOGHOCTb CTEpPXKHS Ha OAUH
LIOB H3 yCJ/IOBHS ero paboThl Ha H3ru6, MH, npunumaercs:

a) IpH XKeCTKOM (CBapHOM) coeluHeHHH (cM. pHe. 16,6, ¢e)
BKJ/IEEHHOTO CTep2KHsI CO CTaJbHOH HAK/MAIKOM HJIH aHKePHOH
MO/I0COH:

T, = 55 d* — nna apmarypsl A-II,

T, = 70 d* — nasa apmatypst A-I1I;

6) npu HexecTKoM GOJNITOBOM coelHHEeHHH (cM. puc. 16, 6)
BKJ/IEEHHOT'O CTeP2KHS CO CTa/IbHOH HaK/MAaAKOH M NPHU CIjia4HBa-
HHH 3J1eMEHTOB COCTaBHBIX 6a/loK
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T,, = 40d? — pns apmarypui A-11;
= 50 d?> — ana apmatyph A- III

d - HOMHHATbHEI JMaMeTp CTEPHKHS, M.

INpuBenennbie 3Hauenuss 7, NPUMEHHMEI NPH yrJax HakJo-
Ha BKJeeHHbIX cTepixkHeH K BoslokHaMm 30° < o << 45°, npu ux
paccTaHoBKe BAOJb BoNIOKOH S; > 10d u ray6une 3azenku l, >
=>20d — B cthikax W I, > 15d — B cocraBHEIX GafKax npu
CNJIauMBaHHUH.

[NonepeyHas paccTaHOBKAa HaKJ/IOHHBIX BK/IEEHBIX CTEpPMKHEM:

S; > 3d; S, > 6d — npu ABYXpSiAHOM  PacHOJIOXKEHHH,

S; = Sy > 3d — npu 11aXMaTHOM PacNoONOXKEHHH.

OnnopsaaHoe pacnonoXXeHHe BKJEEHHLIX CTEPXKHeR ponyc-
KaeTcs TOJBKO B JIEMEHTAX M3 KJEeeHOH JPEBEeCHHHL.

5.15. TlpoBepKy Hak/JOHHBEIX BKJIGEHHLIX CTEP2KHEH Ha Bhi-
JepruBaHve oT cocTapjsoiieli N, caenyeT NpOU3BOAHTH 1O
CHull 11-25-80, n. 5.32.

5.16. CranbHBle HaKJAaAKH, aHKepHbIe MOJOCHI M TATH C
NPHBapeHHLIMH K HHM HAKJOHHBIMH BKJIEEHHBIMH CTEPXKHSIMH
JIOJI?KHB! PacCYHTHIBATBCS Ha pacTsxeHue ¢ U3rn6om no ¢opmy-
ae

[Na/(FHT Ra)]z +Ma/(CW}1T Ra) < ])

rae N, — pacTaruBaioliee yCHaue B CTaJbHON Hakaajake, MH;
M, — usruGaiomuit moment, MH-.M, npuHuMaeMuit M, =
= 24 d®— npu crepxHAx H3 apmartypm A-II;M,
= 30 d® — npu crepxkHaX u3 apmatypnl A-III;
F.., W, . — naomaznb i MOMEHT CONPOTHBJIEHHS CEUEHUS HETTO
CTaJbHOW Hakaaaku, M2, m°
= 1,47 — xko3puLHeHT, YYHUTLIBAIOUWMKA NJaCTHYECKYIO
CTaAHIo paGoTel CTaNbHON HaK/JAaJKH NPAMOYTOJBLHOIO CeueHMs;
R, — pacueTHOoe CONMpPOTHBJIEHHE PACTSIKEHHIO NOJOCOBOW
ctanu, MIla;
d — puaMeTp cTepiHeH, M.

COC}],HHBHHH Ha UHAHHAPHYECCKUX
M AJACTHHYATBHIX HaAreasx

5.17. Hecymas cnoco6HOCTb LHUJIHHAPHYECKOro Harejis Ha
OJMH UIOB CIJIaYMBaHHUA (cpes) B COIHMHEHHAX SJEMEHTOB Je-
PEBAHHBIX KOHCTPYKUMH JOJI2KHA ONpejensiTbcs COracHo yka-
sanusam CHul111-25-80, nn. 5.13—5.17 u3 ycoBui cMATHS Co-
€/IMHUTE/IbHBIX 3JIEMEHTOB B HareJbHOM THesje H u3ruba camo-
ro Harensi. TpeGyemas HaJeXHOCTb M3 YCJOBHS CKaJblBaHus
obecneunBaeTcsl COGMIONIEHHEM Lara PaccTaHOBKH Hareqei. 3a
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PacueTHYIO HecYIlyl CIOcOGHOCTb Haresisi Ha OAMH UIOB (cpead)
NpUHUMAeTC HaHMeHblllee M3 MNOJY4YeHHbIX 3HaueHUH. Peko-
MeHjyeTcs NOAGHPATL JHaMeTp Hareas Takum oOpasom, YTOOGHI
Hecylyasi cnocoOHOCTb COEAHWHEHHS eNpefe/siach paBHONPOY-
HOll paboToll HareJbHOrO COeIHHEHHs IO CMSTHIO U NO U3rHOY
WIH TOJABKO Mo u3ruby nareans. Quamerp craabHoro Haread
peKoMeHayeTCss npuHUMaTh He MeHee 12 mm. [Ins oGecneueHus
CTAXKKH 4acThb Hareaell OJIXKHB! OblTb GOMTOBBIMH.

5.18. CoeauHeHUs Ha IJ1aCTHHYATHIX HATENAX clelyeT npe-
exTHpoBath coriacHo CHull 11-25-80, nn. 5.28 u 5.29; npu sTom
JOJIKHBI YUUTBIBATBCA C/IELYIOULHE YC/IO0BHA!

a) AMMHA IJaCTHHOK [y, BAOAL HX BOJIOKOH MOXeET H3Me-
HATbCA B Mpejesiax

4,58 < Iy, < 56,

rae 8 — TOMIMHA NIACTHHKH, paBHas no HopmaMm 12 mm,

6) wMpHHAa CKBO3HLIX NMACTHHOK bp,, paBHas wWHPlHE
crUlayuBaemMbiX 6pyceeB b, no/xHa ObITh He Gosee 150 MM; um
PHHY IIYXHX NVIACTHHOK b, NpH wupune 6pycbes b > 150 um
clelyeT NpHHHMATh:

byy=b/240,3/,,;

B) BbICOTA CMJayHBaeMbiX GpycheB A npu rayOuHe Bpe3KH
raesfa hy, << 30 Mm jo/1KHa GbITh He MeHee 140 mm;

r) paccTofHUE MeXAy MJIACTHHKAMH S,, HOMycKaeTcs. He
menee 98, a npu /,, > 4,68 pekomenayerca S,, = 108

5.19. Pacyernas necymas cnoco6Hocts 7', KH, nnacrunua-
ThIX Hareseit us 1y6a 1 6epesn! onpenensercs no gopmyae

T =0,6258b,,,,

KoTopas npu mojcraHoBke & == 1,2 cM nepexoiaut B opmyay
(58), CHull 11-25-80. INpouyHocThb cnytauMBaeMBIX 3/JEMEHTOB Ha
CKaJIbiBaHHe ofecrieyHBaeTcsi COOJIIOAEHHEM uara pacCcTaHoB-
KH TJIACTHHOK.

5.20. Hanpasnexnne BoJIOKOH MJIaCTHHYATHIX Harened oG-
3aTe/IbHO JIO/IKHO OBITb NMEPNeHAUKYJASPHO WIBY CIJIauyUBaHHA,
MHOE NOoJIOXKEHHE He JOMYyCKaerTcs.

5.21. IlpumeHenye nuacCTHHYATBHIX Haresjed M3 Gepesbl HJIu
JPYTUX HeOHOCTORKHX TBEpPAOJHCTBEHHBIX TNOPOJ BO3MOXHO
NIpH YCMOBHH HX aHTHCENTHPOBAHMS.
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Coeannennsi Ha MeTaNNAHUECKUX 3y0UaThIX
nJacTHHAX M METaJJMYecKuX maindax

5.22. Meranaunveckne sy6uarnie niaactiuibl (M3I1) n MeTanau-
yeckue wai6h (puc. 17) npeanasHavaioTes Ads HCNIOJNb30BAHUA
B Y3JIOBBIX M CTHIKOBBIX COEJIMHEHHAX JOIIAThIX (hepM, paM, Kap-
KacoB, MJIAT NOKPHITHH U NaHesel CTeH M APYTHX KOHCTPYKIUH.
Coenunenue npu nomoun M3I1 3apanee coOpaHHEIX H 3aHKCH-
POBaHHLIX 3JEMEHTOB KOHCTPYKUHHM OCYIIECTBJISIETCS Ha Che-
1HAJBHOM CTOJIE ¢ KCNIONb30BAaHNEM MEXAHU3KPOBAHHLIX CPEACTB
3anpeccoBKH.

5.23. Hecymas cnocoGHOCTb COeMHEHHH JepeBSHHBIX Je-
meHTOB Ha M3I1 3aBucHT OT HX THNA, pa3MepoB, (OPMEI, TJaY-
O6uHBl BAAaBAHBaHHA B ADEBECHHY H PacnofioXeHUsi 3yGbeB, OT
TOJIHHBI IIACTHHE! ¥ NEepPeKpLiBaeMoil elo mJiolaiy conpsrae-
MbIX 3/1€MEHTOB, OT IOPOJbI APEBECHHBI M €€ BAAXKHOCTH.

B T

Puc. 17, Tun MeTaNJIHYECKHMX COEAMHCHHH, NPHMEHSEeMbIX AAA CcOmPsEeHun Ae-
PEBSIHHBIX 9JEeMEeHTOB

a) MeTaanuueckaa 3yGuartas nnacthHa M3II; 6) Meranamweckas naacTuHa C
ABYCTOPOHHMMH H OXHOCTOPOHHAMH 33a0CTPCHHEIMHM HareJIfIMH; 8) MeTaJlHvecKaf
mai6a Ha Wypynax HAH 3A0CTDPCHHEIX HareinX AJA GOJATOBBIX CcOCAMHEHH#
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5.24. Pacuernas Hecyllas CnocoGHOCTb OAHON MIACTHHBLI HA
CABHT onpejessercs 1o popmye

T= Rnn Fpac‘v

rae R, — pacyeTHoe conporus/enye casury, MIla, koropoe
3aBHCHT OT THNa U Marepuaja M3I1, nopoas! K BiIaXXHOCTH Ape-
BECHHB!, OT YIVIa § Mexxy HanpaBjeHHeM YCHJIHS H BOMOKOH /sl
KaXxJIoro K3 CoeJMHSEMBIX JIEMEHTOB;

Face — PacuerHas nuiowanb uacth M3II, npuxoasmeiica
Ha JaHHKIA 3/IEMEHT 3a BHIMETOM INIOMIaJAM KPaeBbIX Mojoc Mo
JIUHKAM NPHMBIKaHHA wupuHoil 10 Mm.

ConpoTHB/eHye NJIACTHHBI PAaCTSMEHHIO H cpe3y MAOJXKHO
OBbITh Bbilile COMPOTHBJEHUS CABHTY M OOECmeuuBaThcst 3a cyer
NPaBUIBHOrO Ha3HAUeHHS ee TOMIIHHBI.

5.25. B HecymuUX KOHCTPYKUUSX COEMHEHUe AOWATHIX 37e”
MeHToB Ha M3IT n0/HO OCyIIecTBAATbCA MapaMu IJIACTHH O
HOTO THIOpPAasMepa U OJMHAKOBOIO Paclo/oxKeHHs ¢ 06eHX CTo-
POH Y3/MOB M CTHIKOB. CTHIKH CIKATHIX 3JEMEHTOB clefyeT ocy-
IECTB/IATh HENOCPEACTBEHHO YNOPoM ¢ noctaHoBKoit M3IT Kou-
CTPYKTHUBHO JJ/151 obecniedeHHsT MOHTaKHOH xecTKocTH. B cxBo3-
HBIX KOHCTPYKIMAX CTHIKY PACTAHYTHIX U CXKATHIX NOSACOB OAK"
Hbl pacnosiaratbesl BOJIM3U Y3J0B, a CTRIKH HEpa3pe3HBIX CXKaTo"
u3ru6GaeMbIX MOsICOB — B TOYKAaX HYJIeBbIX MOMeHTOB. Paccrosi-
Hue kpaiisux 3y6eeB M3IT ot KpoMok ¥ o6pe3a TOPLOB NOMNKHO
6biTh cB. 10 mm. [lnomanu, nepekpsniBaeMble NMUIAaCTHHAMHM Ha
KaXKJI0OM H3 NMPHCOEAWHSIEMbIX 3JIEMEHTOB, ONDEASNAIOTCS pac-
YETOM U JOMKHLI GhITh He Menee 50 cm®,

5.26. B coeauHeHMAX Ha MeTa/lJMYeCKHX Imafidax ycuaue
OT OJHOIO 3JEeMEHTa K IPyroMy IMepelaeTcsi Yepe3 CTalbHble
MIaCTHHKH ODH IOMOIUM  CKBO3HOIO ILEHTPatbHOro Godta
(cm. puc. 17, B). CranbpHble IVIACTHHKH CKpeIJIEHHl C JAepeBsH-
HbIMM 3/TEMEHTaMH IVIyXUMM HarensiMu. [{uameTp LeHTpanbHOro
6oJTa M TOMLIMHA AHGH! ONpele/IsoTCA U3 pacdeTa Ha CMATHE
no CHull I1-23-81, npu sTOM TO/IHHY CTaJbHOH LUIAAGH! cJle-
LyeT NpuHHMaTb He Gosiee 1/6 nuamerpa Goita M He MeHee 3 MM.

Takue coepyHeHHsI MO cpaBHEHHIO ¢ coefHHeHUsIMH Ha M3T1
Tpebylot Gonbllero pacxofa Merania, Ho obsnajaioT GoJee Bbi-
COKOH Hecyle# clIOCOGHOCTDIO H ABJSIIOTCS CGOPHO-Pa3GOPHBIMH.
Kpensnenne maibel X 97eMEHTY Ha IVIYXHX HareisX pacCUHThI-
Baetcs corsiacHo CHuIT 11-25-80, . 5.16.

5.27. B kauectBe rayxux Hareseil peKOMeHAyeTcs HCIOJb-
30BaTh IAyXapH, WYPYNbl ¥ Hape3Hbie rBO3AH. PaccraHOBKa
Ty xapeit IoJKHa yaoBJaeTBopATh TpeGoBanuam CHull 11-25-80,
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n. 5.18, a wypynoB H Hape3HbIX I'BO3fieH AOMKHA GbIThb cB. 10d
(B0 BOJIOKOH) H 4d (nonepek BOJIOKOH).

5.28. Pacuernyio Hecyuyio cnoco6Hoctb, KH, oaHoro wypy-
na MM HapesSHOro rBO3AA NPH HX ANHHe He Meee 12d cneny-
er onpenensith no gopmyJe

1, = 4d*

YueT KOHUEHTPALHKU HANPsSIKeHuA NPpu pacuere
Y3/10BbIX COeAHHEHHUl KJIEEHbIX KOHCTPYKUHH

5.29. B ONOpHBIX y3JaX KJIEEHbIX MAEPeBSHHbIX KOHCT-
PyKuwufi, BOCIPHHHMAIOWIMX 3HAUKTEJIbHHE COCPELOTOUEH-
Hble YCHJIHSl Yepe3 MeTa/lIHYeCKHe pacnpefiesiuTe/IbHHE fe
TaJH B BHAe 6alIMaKoB H APYrHX CBapHBIX NMOKOBOK, BO3HH-
KalOT MecCTHbie HAaNpsXKeHHs, KOTOPbie HAaZ0 YYHTHIBATb MPH
pacuere. [lepenaun ycuauit B TakHX y3jiax Ha ONOpHBIE NJIO-
WAJKH MOXeT OCYWeCTBJASITbCA NOA Pa3HbBIMH YIrJaMH K BO-
JIOKHaM; B ONOPHHIX MATaX apoOK — BAOJIb BOJIOKOH; B KJIIO-
UeBOM [APHHPe apOK — BAOJIb W NOA YrJOM K BOJIOKHaM
(puc. 18). IlpoBepky HampsiKeHHH CMSATHH [0 ONOPHBLIM
nJiollialkaM ¢ y4eTOM UX KOHLEHTpPalMUH B y3jax Tpexiuap-
HHEPHBIX MOJIOTHX W CTPEJNbYaTBIX apOK W paM PEKOMEHIYeT-
Csl TPOH3BOANTD MO POpMysie

N/ch <RCM(I KNy

rae N — pacyeTHoe CMHHaOIlee YCHIIHE;
Foy — nowaab cMATHA 1on GamMakoM;
Ry, — PacueTHoe CONPOTHBJIEHHE ADEBECHHbI CMATHIO MOA
yIJIoM K BoJIOKHaM, onpenensiemoe no CHul'l 11-25-80,
n 3.1;
Ky — xoa(pduuivenT, YUHTHIBAIOLH I KOHIEHTPALHIO HANps-
WEHUH (g, Ogo} To.go) NOJA KPOMKaM# GauiMakos,
onpejensiercss no rpapuky Ha puc. 19 (ans 0,25 < c/a < 0,5,
KoappuueHT Ky HaxoauTCcsa NO JIHHEHHOM HHTEPMOJALHH).
IMpyu cMemenHOH OT LeHTPa Ha Kpall Nepeiaue yCHJHs Ha
TOpell AePeBSTHHOIO 3/eMeHTa Yepe3 MeTalJH4ecKui GalliMak
no cxeme (puc. 20, a@ unu 6) npoBepKa NPOYHOCTH CBOAHMTCS K
onpeje/leHHI0 HanpsiXKeHHH, BO3HHKAIOUIHX I0J LITAMIOM, H
CPaBHEHHIO C pacYeTHbIMHM CONpPOTHBJEHHAMH ApeBecuHb. I1po-
BePKa NpPOH3BOAUTCH Mo opmynam:
IJIfl CXKaTHs BAOJAb BOJOKOH

Oxe =Ky (N/Foy) < Rc;
AJIs1 CIKATHA WM PACTAXKECHHS NONepeK BOJIOKOH
Oye (pr) = Ky (N/FcM) < Rc.so (Rp.so);
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Puc. 18, KoucTPykTHBHAH cXema Puc., 19. I'padHK 3aBACHMOCTH HO-
Kji0o4eBoro wmapaupa apuk (K onpe- sdbpuumenta Ky oT yraa Haxkaona
Reaenuto koaddunuenya Kn) BOOKON (O M mapamerpa cje
6) h Ky
| ¢ Cwamue
. \
‘ HlHt ﬂ L
\»._,___._./ ']
08
Puc, 20, Cxema 3arpymenus ropua
NEpPeBAHHOro SjieMeHTa MecTHol Ha-
rpyskofi ) Baoas BONOKOW: 6) no-
nepex BOJOKOH a6
a4
0z
Puc. 21. Fpadmuk nag onpeneneHusn —
E09(hPUNUCeHTa KOHINEHTPANUH HANPA-
KeHu#t BAOAL BOJOKOH Kx
ul a4 a6 98 C/h

I CKaJIbIBaHHUA
Tay = ny (N/ch) < Rcm

rie N — ycuiue, NPUJIOXKEHHOE K TOpUY J/J1eMeHTa Yepe3 Me-
Taljuyeckuil Gammax (rammn);

F ., — miomwaib cMaTusa GalllMaKa (luTamna);

Ky Ky, Kaxy — xosbduunueHTsl, yuuThIBalOliHe KOHIEHTPA-
LMIO HanpsXeHuH no cxeme puc. 20; npHHUMalOTCH MO rpadu-
KaM Ha puc. 21, 22, 23;
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Puc. 22, Ipafuk pgas onpegercuusn Puc. 23. I'padmk gaa onpesgenenns
KO DNIMENTE KOHYEHTPAUNN HAAPA- ko3 dunuenta HOHUEHTPANMHK Ka-
el nonepek Boyiokon Ky carteasHpIX nanpamenuii Kxy

Puc. 24, JloGosaa Bpy6ka ¢ oAnumM 3y0omM ppH BLCY3JIO0BOH HArpY3Ke

Rey Rg.g0r Rp.oor Rox — pacueTHble CONpOTHBIEHNS APEBECH-
HbI, NpuHaMaeMpie no taba. 3 CHull 11-25-80.

5.30. Ecnu x Topiy 3JeMeHTa yepe3 MeTa/lJIHYeCKHH Oail-
MaK NpPHJIOXKeHa TonepeyHas cuia @, TO HampsIXKEeHHs B TopIe
onpeaensiores no gopmysam n. 5.29 ¢ 3ameHodt cunbnl N Ha Q , a
Koaduruentnl K 5, Ky, K, onpeneasorca AJs CXeMbl 6 1o co-
OTBETCTBYIOIIMM Fpadukamu Ha puc. 21, 22, 23. Ilpu coBmecr-
HoM jelicTBul N 1 Q HanpsKeH:us oNpee/IAoTCs M0 NPHHLUIY
HE3aBHCHMOCTH JAEHCTBHSA CHUJ M CKJI2RLIBAIOTCA C y4eToM HX
3HaKa, a CyMMapHbIe HalpsXKeHHS COOTBETCTBEHHO CPABHHBA-
I0TCAl C PACYETHBIMH CONPOTHBACHHAMH R, R, g0y Rp. 90y Rox-
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Coeaunnenus Ha BpyOKax

5.31. B coBpeMeHHBIX nepeBSIHHbIX KOHCTPYKUHSIX NpHUMe-
HAIOT JI0O00BLIE BPpYOKH /sl COEAMHEHHS CXKAThIX MEMEHTOB B
yasax ¢epM, MOJKOCHHIX CHCTEM H JPYFHX CKBO3HBIX KOHCTDYK-
nui u3 GPycheB U KPyrJoro Jieca, U3roToBJseMblX Ha CTPOM-
TeJbHOH nuomanke. KoHeTpynpoBanue H pacuerT coeAHHeHHH
Ha JIOGOBEIX BPYGKax JOJIKHBI OCYILECTBAATECS corytacho CHull
11-25-80, nn. 5. 9—5.12

5.32. Ilpu yanoBoit mepepaye Harpysku B CTPONMJILHBIX
¢epmax n06oBbie BpYOKM JOJMXKHEI KOHCTPYHPOBAThLCS COIMTACHO
CHul111-25-80, puc. 7; a npu BHey3/10BOH nepejiaue Harpy3Ku—
no puc. 24 wacrosuero Iloco6us.

PEKOMEHIAALIMN U NPUMEPLI NO NPOEKTUPOBAHUIO
DEPEBSIHHBIX KOHCTPYKHUN

TNauThl NOKPBITHI U NAHENH CTEH

6.1. TlanTel NMOKPLITHH K NaHeNM CTeH NpeRHa3HadaloTCA
AN NPUMEHEHHs] B KauyeCTBe OrpaXKIalollMX KOHCTPYKUMH
B OTaIJIMBaeMblX 3JaHHAX H COOPYKEHHSIX C OTHOCHTeNbHOH
BJaXKHOCThIO BO3gyXa 20 75 % m B HeoTannuBaeMeix — Ge3
BblleJIeHAs BOASIHEIX NapoB B paloHAaX C pacyeTHOH TeMmepary-
poil Hapy»xHOTo Bo3zyxa o — 50° C.

6.2. IlnuTh NOKPHITHI PEKOMEHAYIOTCS JJIs1 3aHHUE H COOPY-
XEHHHl ¢ HAPYXKHBIM OTBOJIOM BOJHI.

6.3. YTenseHHble NJIMTHI COCTOAT M3 Hecyllero kapkaca,
HApyKHOH U BHyTpeHHeH OOGLIMBOK, YTENJIHUTENs U HapOH30J-
wH, HeyrenJleHHbie VINTBI HMEIOT OAHY MK JBe OOMIMBKU B 3a-
BHCHMOCTH OT KOHCTPYKIHH KPOBJH.

6.4. Kapxac naut 1 nanene# BRINOMHACTCA U3 LENbHBIX WK
KJIeeHBIX NHJIOMaTepuanoB, pedep ¢ aHepHOH cTEHKOH U rHyTO-
KJ/1eeHHbIX (aHepHBIX npoduieil.

B xkayecTBe OGLIHBOK HCMOJNB3YWOTCS BoAocToikas (danepa,
IJIOCKMe acGecTOLEMEHTHBIE JIHCTHI, JpeBecHule mautet (JBIT,
JCIT, 1ICII), nucroBele MartepHanbl Ha OCHOBE IIacTMmace,
aMIOMHHAERbIE JTUCTHI.

6.5, Coeannenve »1eMEHTOB Kapkaca ¢ OOIIMBKaMM MOXKET
OCYLIECTBASATBCS HAa BOJROCTOMKHUX KJIEIX MJIH HA NOJATIAUBBIX
cBA3AX (WypYINbl, 'BO3AH, CKoGhI), Danepy, APeBECHO-BOJTOKHH-
CThle M JAPEBECHO-CTPYXKeUHble MJIHTHI 1leJ1ecoo0pasHo NPHKJIe-
MBaTb K 3JIeMeHTaM KapKaca; ac6ecTolleMeHTHBIE JIUCTHI, 1leMEeHT-
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HO-CTPYKeUHble IIMThI, aJIOMHHHEBbIE JUCTH U JApYTHE Cleny-
€T COeIMHATDb C KapKacoM Ha MOJATJIMBBIX CBA3AX.

6.6. B kauecTBe yTemIHTeNs] PEKOMEHAYIOTCS MUHepaJso-
BaTHbIE IIUTHEI Ha CHHTETHYECKOM CB3YIOIIEM, YKJajbiBaeMble
Ha BHYTPEHHIOIO OOLIMBKY MO CJIOI0 IUVIEHOUHOH MJ/IM NOKpacod-
HOH napousonsiuuy. Bo3aMOXKHO nmpuMeHeHHe u ApYyrux 3pdek-
THUBHBIX YTeIJINTeNeH, HanpHMep 3aJMBOYHBIX IMEHOIJIACTOB.

6.7. Ilnutbl MOKPHITHH MOryT GHITH MCIOJIb30BAHBI IOJ MST-
KyIO KPOBJIIO H3 DYJIOHHOTO TPEXCJIOHHOro KoBpa (OAMH c/IOH
HaKJIEMBAeTCs Ha 3aBOJE); XKECTKYIO KPOBJIIO K3 BOJIHHCTHIX ac-
6eCTOLIEMEHTHBIX JIHCTOB, CTAJAbHBIX NPO(PHIAUPOBAHHEIX HACTH-
JqioB u zp. [IpexnoururenbHee HCNOMB30OBATh BADHAHT C XKECTKOM
KpOBJIeH.

6.8. B nuiuTax nokpbiTHH BCeX THUNOB JOMKHa ObITb obec-
neyeHa ecTecTBeHHas] BEHTH/IALMA BHYTPEHHHMX noJjocTed Ha-
PYXHBIM BO34yXOM. BEHTHIALUA MOXeT OCYLIECTBJATbCA IO-
nepex WJIH BAOJb cKarta. B cayuae ycrpofictBa KpoB/aH 13 BOJ-
HHCTBIX acGecToLleMEeHTHBIX JINCTOB BEHTHJSLHA oOecrieyuBaer-

A BJO/NIb CKaTa 4Yepe3 BOJHB! KPOBEJBHLIX JIHCTOB.

6.9. Pacuer miut M maHesefl JO/MXKEH NPOM3BOAUTHCA IO
JABYM NpeielbHbM cocTofiHuAM B coorBerctBHH co CHull
11-25-80.

B nautax u naHeasAX ¢ oOIMBKaMM M3 JPEBECHBIX H JIHCTO-
BbIX MaTepHaJOB HarpysKy B OCHOBHOM HeCeT AepeBSIHHbIH Kap-
Kac, a OOIIHBKY paboTaloT Ha MECTHBIH H3ruG U NpoJaBJUBaHUE;
OHH HECKOJIbKO MNMOBHILIAIOT MKECTKOCTh KOHCTPYKLHH B LEJOM.

Ilpu pacuere paHepHEIX OOIIMBOK HA MECTHLIl H3rH6 OT co-
epenotoueHHoil cuant P = 1,2 kH paGouas nosnoca npuHEMAa-
ercst IHPHHOH | M.

Banku

6.10. 15 nokpeiTHi 31aHHH M COOPYKeHHH PEeKOMEeHAYIoT-
csl GaNIKHM KJeeHble U Galku U3 leNbHOH ApeBecUHB! — Gpycua-
Thle Ha IJIaCTUHYATHIX Haredasx. [lepeBsiHHble KeeHble GajlKH
B 3aBHCHMOCTH OT NPHUMEHSeMBbIX MaTepHasoB MOAPa3Je/sIoTCA
Ha:

JIOLLaTOKJIeeHbie NP AMOY FO/IbHOTO MONEePEeYHOro CeYeH s, Co-
CTOsILME U3 CKJIEEHHBIX MeXIy coOOd Mo MJIacTH AOCOK;

KieedaHepHbIe ¢ MOACAMH M3 KJEeHOH APeBEeCHHB! M CTEHKa-
MH 43 BOJOCTOHKOH (haHepsl.

Ilpumenenne ofHOCKaTHEIX Ga/loK NepeMeHHOro CEYeHHs He
peKoMeHIyeTCH, a CJIelyeT HCIOb30BaTh OaJKH NOCTOSHHOH BhI-
COTHI, YCTaHaB/JHBaeMble HaK/JOHHO BJOJb CKaTa.
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Puc, 25. IpuMepn XOMOOHOBKR a9 L]

cedeHHs AOWMATWX KieeHux Ga- -

JOK @) N0 COPTaM  JApPeBecHHH; 2copm
6) no nopoaam Ap

£nb
Cocna

015h
02h

Jeopm Jeuha

07h
06k

[z

2copm Locna

015h
02k

B npaxTHKe MaJo3TaXHOTO JOMOCTPOEHHS HalIH INPHMEHe-
Hue Gankum KOMOMHMPOBaHHBIE, B KOTOPHIX MOfiCa COCTOAT M3
Le/IbHOH APEBECHHE], a CTeHKH U3 (paHephl MM JpPEBECHOBOJOK-
HucThIX nmauT. Tlonepeunoe ceuenHe TakHX GaloK MOMXKeT ObITh
JIBYTaBPOBKIM MM KOpoGUaTHIM.

PexoMennyemble reoMeTpuueckHe INapaMeTpnl 0alloK BCEX
THIIOB JiaHbl B Tabn. 1.

6.11. JlomarokneeHble GajlKu NOAPasfEAAOTCA Ha IIpAMO-
JIHHeHHple M rHyToKJeeHmle, IlpsMmonuuefinple GanKH MOTyT
OLITb MOCTOSTHHOMX BLICOTHI ¥ ABYCKATHBIE C MajbiM YKJIOHOM
i < 1:20 nox pynoHHylo KpoBJio. BhicoTa nomnepewHoro cede-
HHS THYTOKJIEEHBIX NBYCKATHBIX 6ajJOK MOMXET ObITb NMOCTOSIH~
HOHM MJIM mepeMeHHOH.

JlouiaTokneensle 6ankyl peKOMEHAYIOTCH AJs NPOJETOB JC
18 M. Bricora Gaok HasHauaercs: He MeHee Y/,; nposera. Crhi-
KOBaHHE JOCOK 1O AJIHHE H IUHPHHE B CJIOH H CKJIEHBaHHE HX MO
BhlcoTe Brmoaxsiores ¢ yuerom CHull I1-25-80, nn. 5.5. u 5.7.

BapuanThl KOMNOHOBKY TOIEPEUHOro CEUeHMsl JOLIaTOKJIe-
eHbIX GalloKk npejcTaBsieHs! Ha puc. 25.

6.12. Pacuer nomaTok/ieeHbIX 6a/lok Ha MPOYHOCTb MO HOP-
MaJIbHEIM HanpsKeHUusM caenyer npoussonurs no CHull 11-25-
-80, n 4.9 B aByckaTHBIX GajJKaX NPH CHMMETPHYHOM 3arpy-
JeHHH TpeMs U 6oJlee COCPEIOTOUEHHLIMH IPy3aMH HJIH PaBHO-
MepHO pacnpejeleHHOH Harpy3kof pacueTHoe ceYeHHE Haxo-
JIATCA OT ONOPHI HAa pacCTofHUN x = [hy/(2h),
rae [ — nposer Gankwy;

hy — BblcOTa 6ajKU Ha onope; MPHHHMAETCs He MeHee I10-

JIOBHHEI BRICOTHI 6a/IKH B CEPEAHHE NPOJETa;
h — BoicoTa 6anky B cepefuHe mpoJjera.
Bricota pacueTHOro ceuyeHus omnpefeisierca no opmyJie

h, =hy +ix, (42)
rlie i — YKJIOH BepXHero nosca GaixH.
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Ta6aupa 22

CxeMa Harpy3ok Ha Oanaky Koadduunent K,
o) (A4 my)/I1+7 (A+my)
Ural Ll Lol Usal O< Ko< a)
A RLal] ; (A—2yam,) /(1 —yA)
J ; ‘ ‘ ‘& (a < Ko < !1+ ax()
< of
A = {A—my =2y [0 (my +-my) +
Taent] | /2 1 axmsl} /(1 1 ¥ (A—my)]
‘—L“—i (OL—I—&,{<K0<0,5)
é{/wl 1 npu ym<?2,
P A m(1+7ye)/(0,5my ~1) npy ym>2
ERE TITiiny
N ,
J':r’,'ﬂ a< Ko< 1
X =Kyl i
1, |

6.13. Ipu nefictBuy Ha 6anKM KOMOMHHPOBAHHOR Harpys-
KH, PaBHOMEPHO paclipelie/IeHHOH II COCPEIOTOYEHHOH, MoJIo-
JeHHe PAcYeTHOro CeyeHus onpejesercs no hopmye

Xo= K[) ln (43)
rae K, — koa(duiiuedt, NpURHMaeMblii no tadma. 22.
B taba. 22 m;, y u A onpenensAoTcd no dopMyaam
m;=Pi/(ql);, O< i<
v =2(h/hy—1);
A =0,5 4 my—a (M, + mo— mz;—myg) —ov, (Mg —My)
Ecoin Boiwucaenssit no Qopmynam taba. 22 kosdduiueHt
K, okasbiBaetcs MeHblue J€BOH MpAHUIN yKa3aHHOro B CKOO-
KaxX MHTepBasa ero IONyCTHMbIX 3HAYeHHH, TO OH MPHUHUMAETCSH
PaBHBIM TOMY IPAHHYHOMY 3HAYEHHIO; eclu  GosblIe NpaBok

FPaHuIbl, TO BBIYHCASETCA CHOBA N0 CAeAYylOMed U3 NpUBEJeH-
HBIX QopMyI.
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Ipu peiictBHM paBHOMepHO pacnpefie/ieHHOH H KpaHOBOH
HArpy30K CaMbIM HEBBITOAHBIM MOJIOXKEHHEM rpy3a sBJIfETCA:

L5 JABYXONOPHBIX TOABECHBIX KPAHOB — IOJIOXEHHE TOA
KpaiHeil noJBeckol;

JJ1St TPEXONOPHBIX H ABYX ABYXOMODPHBIX NMOABECHBIX KPaHOB
B Mpo/ieTe — NMOMOMEHHE NOJ UEHTPANbHBIMH MNOABECKAMH;

JU1sl MOHOpeJIbca € TelbgepoM NPH OAHOH COCPeaOTOYEHHOMH
cuJie B poJete (cm. Taba. 22):

no cxeme a — u = (hy/h) [,

no cxeme 6 — u = 0.

6.14. Pacuer nepéBsHHbIX 6a/OK KaK H3ru0aeMblX 3JeMeH-
TOB JIOJIXKEH TIPOU3BOAUTBCS corjacHo ykasanusm CHull I1-25-
-80 1o nepBo#i ¥ BTOpOi rPyninam Npeje/ibHbiX COCTOSIHUI.

6.15. Insi Ganoxk ¢ OTHOCHTeNIbHOR BhicoToit A/l > 1/10
Heo6XoAuMa NPOBepKa MPOYHOCTH MO IVIaBHBIM PaCTSITHBAIOLIHM
HanmpAXeHHsAM Op,. ITIpoBepka nNpou3BOAHTCA Ha HeHTpaJbHOM
cJloe Ha pacCTOSTHUHM OT OCH onopHo# maowanxu x = 0,9 ky ansa
GaJIoK MOCTOSIHHOM BhICOTH M X = 1,1 Ay 1ist Ganok nepemeH-
Ho# BbIcOTHI. B ciryuae yrounennoro pacuera na O9BM npu pas-
paboTKe THNOBLIX NPOEKTOB IOULATOK/IEEHBIX 6a/IOK 3Ty nmpoBep-
Ky CJIeflyeT IPOU3BOLHUTh B 30HE C KOOPAHMHATAMH

x = 0,810=-1,2 hy; Y = 0,1 hy f1s Ganoxk mocTosiHHOTO
CeyeHus,

x="hy-+ 1,4k, Y =0+ 0,15 hy qns gByckatunix G6a-
JIOK TepeMeHHOro cedeHMs; KOOpJAHHaTa Gepercs Bhlie HEHT-
paJibHOH oOCH.

INpoBepxa BLinosHsETCs 10 hopmyJe

Opa =015 [0x +Gy +V(0x ‘Gy)z + 473&'] <. Rp'h (44’)
rje 0, — HOPMaJbHble HaNpsi2KeHUs BJOJb BOJIOKOH;
Oy = 04 -+ 0, — CyMMapHble HOpPMalbHbE HanpsKEeHUA
nonepek BOJOKOH;
04 = ¢/(2b) — nHanpsXKeHus Monepex BOJOKOH OT paBHO-
MEpHO pachpejefleHHOH Harpyskd ¢ Ha
ypOBHE HaHTpaJbHOH OCH;

op = — 4P cos* (arctg fl-x) / (bh ,) — HanpsIKEHUs ToOMe-
x
PeK BOJIOKOH OT ONOPHOTO JaBJIEHHs1 M cocpe-
JOTOUEHHBIX CHJI HAa YPOBHE HEHTPAadbHOMN OCH;
Txy — CKAaJIbIBaIOIHE HalPsXKeHHs Ha ypOBHE HeHTpaib-
HOM ocH B OajJKaX C NOCTOSHHOH BBHICOTOH OIl-
penensiorcs nmo CHulT 11-25-80, n. 4.10), a B 6an-
Kax ¢ nepeMeHHOH BLICOTONH — 1o dopmyJsie

Tay = 3 (Qx —iMx/hx)/(2bhx)v



Rox MNa Puc, 26. Tpadux 3aBucumocTH pac-
[ YETHLIX CONPOTHBACHHMI PACTAIKCHUIO

12 - {MIla) KneeHolt npeBecHHH! COCHBI
| ® eau OT yria HAKJAOHA K BOJOKHAM
Aas 1, 2 u 3 copToB
1
9
ot
|1
1 2
£ H
4
e 4
J
2]
4
[ | Puc. 27. THyTOo-kJeeHnle OGaagu a)
7° I 20°30° 45° 60° 75° 90« MOCTOAHKOA BLICOTH; §) nepemeHHoR

BBLICOTBI

rae [ — YKJOH BepXHeH rpaHm 6anikw;
o — YroJi, ONpeieNsIoUi HanpapjeHue IVIaBHHIX PacTs-
FUBAIOIMX HANpSIKEHHH; BolUMCAseTCA no dopMmyJiam:

"pH 0, —a, >0

a=0,5 27,y,/(0x —0))];
" 0, —o, < arctg [2v,,/(0, —0,))

*=0,5{180° +-arctg [27,, /(0 -—0,)]};

Rype — pacyeTHOe CONPOTHBJIEHHE  JPEBECHHBI
PACTSXKEHHIO MOoJ YIVIOM K BOJIOKHAM o
NpUHUMaeTcs 1o rpagpuky puc. 26;

X = paccTosiHHE OT OCH OINOPHOH IO AAKH
A0 NpoBepAEMOA TOYKHM NO TOPH3OHTAJIH;
Y — paccrosiHHe OT HelTpaJbHOH OCH CeUeHHs
10 NpoBepsieMot TOYKH 110 BepTHKa/H; Mo-
JIOXKHTEJNbHbIE 3HaUEHHS NPHHHMAET HHXe

80 HEHTpaJILHOH OCH;



6 — wypuHa 6anku;
hy, A — BbiCQTZ GaJIKH HA OMOPE M B CEUESHHH X,
Qx, My, Jy — nonepeyHast cujaa, H3rHOAOWMIA MOMEHT
W MOMEHT HHepuuM GaNKu B CEYEeHHH X

6.16. [IByckaTHble THyTOKJ/eeHble OajlKH C NOCTOSIHHOH #
fiepeMeHHOl BbICOTOM [1ONePeYyHOro CeyeHUss H KPHUBOJIHHed-
HBIM y4YacTKOM B cpeaHeii yacTu npojera (puc 27) peKoMeH-
ayiorest npu ykiaonax 10—25 %. Oana u3 onop B Takux Gai-
Kax He3aBHMHMO OT NPoJeTa AOJKHA ObITh MOABHUMKHOH BO H3-
OexkaHue BO3HHKHOBEHHs pacnopa

Pacuer rHyToKJeeHbiX Ga/loOK nepeMeHHO# BbICOTH! NPOU3-
BOAMTCA B NMpPHBEJEHHOM HHJKe NOPsAKe -

Onpenensitorcss MaKCHMAaJIbHbIH M3rubaromuit MOMEHT H
onopHele peakuud. [lpeaBapuUTeNbHO 3ajaeTcsl WHPHHA ceye-
HHUAl b W HasHayaeTcs IJIMHA KPWBOJHHEHHOrO y4YacTka [, =
= (0,1 —0,3) I Hasnayaercsi YKJIOH HH)XHeH TPaHH (,, PABHBIA
WJIH HECKOJBbKO MEHbIUMH YKJIOHA BepXHeH rpaHu {, (Ha BejaH-
yyHy He Gosee 7—10%) Boluucasiores yIVbl HaKJAoHa rpa-
Heft GaNKu Y U @ H pasuyC KPHBH3HBI HHXXHel rpaHy ro B cny
wae, ec/IM YKJIOHBI rpaHedt 3anaubl B %,

y =arctg 0,01¢,,
ro=I, (2sing)
@ =arctg 0,01,.

BuiGupaercs TOMMUHA JOCOK A1l HYTOKJ/EEHbIX KOHCTPYK-
uui u HazHauaercs Koaduuuent m,, B coorsercrBun ¢ CHuIl
11-25-80, n 3 2, a. Pekomenayercsi NpHHUMAaTb OTHOILEHUE
ry/a = 500, torra koapdpuument mg, = | Ang BceX BHIOB
COTPOTUBJICHHA.

OnpenensieTcss npeiBapHTeNbHO BhicoTa GajJKH B cepeluHe

nponeTa M3 YCJAOBMS BOCHPUATHA H3rHGaiollero MOMEHTa
(cm puc 27)

h =V6MMaKcK n (Ru bmg myy),

npuHuMas B nepsoM npnéauxennd b > 12 cm, ms =~ 0,85
u K, = 1,3, rae K, — KoappuuHeHT, yUHTbIBAIOULHHA KPHBU3HY
KPHUBOJNHMHEHHOIO y4acTKa H YKJIOH BepXHeH rpaHy
[pyu 3anaHHOM yK/JIOHE KDPOBJIH BHIYHC/SETCA 3HA4YEHHE Bhl-
coTel 6aNIKH Ha ofnope
hg=h, — 0,5 | (tg v —tg @),
rie

hy=h—0051tg¢ 1 ro(l —cos ¢)



INonoxeHie pacueTHOro ceueHMs /15l NPOBEPKH HOPMaJIbHBLIX
HanpsixKeHu# H3ruba onpenesserca no gopmyJse

x = lho/(2hy).

Ecan onpenenenHoe no 3toii QopMyse pacyeTHoe ceueHHe
HaXOAWTCA B NpejesiaXx NpsAMOJUHEHHOH 30HBI 6ajKH, TO Aajee
B 3TOM CEYEHHH NMPOU3BOJHUTCA NPOBEPKA HOPMaJbHLIX Hamps-
JKeHUH n3ru6a xak B NpPSIMOJHHEHHBIX JBYCKATHBIX 6alKax.

Ecan xe pacyeTHoe ceyeHHe HaXOAHUTCA B mpeaesax KpHBO-
JNHEeHHOH 30HEI, TO pacyeT c/iefyeT NPOU3BOAMTD C YUETOM yTOU-
HEeHHs1 BHICOTHl GaJJKM B 3TOM CeYeHHWH M3-3a HCKPHBJIEHHOCTH
HHXHeH rpain

hye=h —ry[cos (y— p,)/cos y— 1),
rae
@, = arcsin [(0,5/ — x)/cos y].

6.17. TlpoBepka MaKCHMaNbHBIX PaAHANbHLIX PacTATHBAIO-
WHX HanpsxKeHWH, AeHCTBYIOIHX NonepeK BOJIOKOH APEBECHHE],
M KpaeBbiX TaHI€HUMaNbHbIX HOPMaNbHBIX HANPSAXKEHHH H3ru-
6a B0JIb BOJIOKOH APeBECHHB! NPOM3BOAMUTCS MO (opMyJ/iaMm:

O, = K, Mmauc/wmauc < Rpso'
6, =Ky Muawe/ W nave <Ry,

rie Myane H Wyare — H3rubamouiuit MOMEHT M MOMEHT COMpo-
THBJIEHHS B cepeJMHe NpoJeTa;
K, v K, — xkoa(h(HLIHeHTEI, YYHTbIBAIOIIHE KPHBH3-
HY KDHBOJMHERHOro ydyacTka M yrol
HaKJIOHa BepXHeH rpaHu y; onpefeasior-
cs no rpagukam Ha puc. 28, 29 B 3aBu-
CHMOCTH OT Ge3pasMepHbIX mapamMeTpoB
hir,h/l w y, the r = ry + 0,5 h — pa-
JAHYC KPHBH3HBI TeoMeTpHYecKoil ocH
6anku B cepefuHe npoJsera.

Ecnu BhIYMC/IEHHbIE MaKCHMaJbHble pajualibHble HanpsxKe-
HHsl BhILIE JONYCTHMBIX PacYeTHHIX BEJNHUYMH, TO CJeiyer JH6O
YBEJIHUUTb PajUyC KPHBH3HBI, WJIH YMEHBUIHTb, €CIH BO3MOX-
HO, YKJIOH BepXHell rpaHH 6ajlku M Jajiee OCYWEeCTBUTb NOBTOP-
HYIO TpPOBEPKY PaiHalbHbIX HanpsxeHHH, JuGO crefyeTr 3a-
TIPOEKTHPOBATh YCHJIEHHEe KOHbKOBOTO Y3la BKJCEHHBIMH LITHI-
pAMH.

6.18. IlpoBepKa MaKCHMaJbHEIX CKaJbIBAIOIHX Hampsixe-
uuit npouasogures no CHulT 11-25-80, dopmyaa (18).
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Puc. 28. TIpaduxk aas ompejesenun Puc. 29, Fpadmk Ana onpejcaenns
woddpduunenta K npu pacdere ruy- xo9dduuienta Ku npu pacuete
ToKieeHbIX GaNoK mepeMeHHOX moi- FHYTOKAEEHBIX  OaNoK  mepemenuofi
cOTbI BbICOTHI
YHCTHIE U3ATHG; — pasiio-

MepHO pfcnpenenenﬂan HArpysKa;
=Ll; o =L; = L
1 Rir T 2- hjr 5 3 hir s

6.19, Ilporu6 ompegensiercsa coraacio CHull [1-25-80,
n. 4.33, a ropusoHTa/NbHOE nepeMelleHHe no Qopmy.e

Al =7 (tgvy +tgg) <4 om

6.20. B ruyTok/neeHHbIX GanKax HOCTOSIHHOH BbICOTBI MPH
JeHCTBIIM HArPY3KH Ha BceM npoJere JJIsl HanpsixkeHuil u3ru6a
BAOJb BOJIOKOH JAPEBECHHbl M pPajHajibHbiX PacTArMBaIOUMX
HaNpsXKEHHH nonepex BOIOKOH JpeBeCHHbl pacyeTHHIM SIBJSET-
cAl ceyeHue B cepepuHe nposera. [IpoBepka HanpsikeHHd M3ry-
6a ocyulecTB/IsAeTCA N0 PopMye

0y =(M/W)Ku <Rm
raze K,=1 1 0,5a/r.
HpoBepKa MaKCHUMaJIbHbIX paAHaJbHbIX Hanpmxeuuii, 3a-

BHUCAIIUX OT KPUBU3HBI KPHBOMHHEITHOrO y4acTKa U fnapaMerpa
h/l, ocymecTBasiercs no fopmyie

l)',.:(M/W) K/ SRN’O,

rae K, = 0,25 h/r — 0,083 (h/l — 0,034).
B cnyuae wuncroro uarnba xospdpuument K, = 0,25 h/r.
6.21. Kieedanepurele GajKu € IUIOCKHMH CTEHKaMH pPeKo-
MeHAyloTCs VIS nposeroB o 18 M (cm. Taba. 1). B psane cayua-
€B BO3MOXKHO NPHMeHeHHe TakuX Oa/loK C BEPXHHM M HHIKHUM
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HaK/JOHHbIMH NOsICaMH. YKJIOH BEpPXHero nosica peKoMeHAYyeT-
ca He Gonee 25 %, HuxKHero — Ha 5—10 % Menbwe. B 6ankax
npoJjietoM Gojee 12 M npeanouTeHHe clepyeT OTAABaTb ABYX-
CTeHYaThIM JABYTaBDOBLIM IONEpeyHLIM cedenusM. B cayuae
HeoOGXONMMOCTH BO3MOXKHO BBeJieHHe B NPHONOPHbIX 30HaX AOMNO-
JIHUTENBHBIX CTEHOK.

Tlosica xneecanepHbIX 6aJOK BLIMOJHSIOTCS M3 BEePTHKalb-
HLIX CJIOEB MUJIOMaTepPHaJsOB TOMUKHOM He Gosee 33 Mm. U3 ro-
PH3OHTAJILHLIX CJIOEB BHINOJHSAIOTCA TOJABKO KPHWBOJINHelHLIe
yuactku nosicos (CHull I11-25-80, n. 6.20).

Ilpu KoHcTpyupoBaHuM KieedaHepHbIX 6ajlOK HanpasJeHHe
HapYXHBIX cJioeB (haHephl peKOMeHAyeTcsi OPHEHTHPOBATh Na-
panJjiesIbHO HX HHXKHeMY nosicy. JIncTh! (aHepsl Mex< Ay coGofi U ¢
ZIpeBECHHOM COeHHSIOTCS B COOTBETCTBUY ¢ yKasanusamu CHull
11-25-80, nn. 5.6—5.8.

Jnsa obecneyenuss MeCTHOH YCTOHYMBOCTH CTEHOK MO AJIHMHE
6a/loK yCTaHaB/IHBAIOTC pebpa 2KEeCTKOCTH, KOTOpPblE pEKOMEH-
LLYIOTCS1 COBMEINATh CO CTHIKaMH (haHephl «Ha yc». Y onop B Cay-
uyae HeOOGXOAUMOCTH peGpa YCTaHABJKBAIOTCH uvallle.

6.22. Pacuer kneethaHepHbIX 6alOK NPOH3BOAHTCSA MO METO-
Ay npuBejieHHoro ceueHus no ykasanuam CHull 11-25-80 B vac-
TH ocobeHHOCTel pacueTa K/eeHbIX 3/J1eMEHTOB H3 (aHeph ¢ Ape-
BecuHoi. I1py 3TOM 3HaueHHe MOAYJ/Isl YyNPYrocTH GaHephbi BAO/Ib
BOJIOKOH HapyXHHIX cjoeB no CHull 11-25-80, ta6na. 11, cae-
nyeT nosbiwath Ha 20%.

Paccrosinne 1o pacueTHoro ceueHHs B JABYCKaTHHIX OanKax
OT OCH OINOPHI NPH CHMMETPHYHOM 3arpyKeHHU (paBHOMEPHO
pacnpesie/ieHHOH WJH TpeMsi W GoJee COCPENOTOYEHHBIMH Ha-
rpy3KkaMmi) HaxoauTcs no gopmyJe

=Wy (T +v)—yl/, rae y =hoi(li);
ho — BbicoTa 6aKH HA ONOPE MEXKAY OCAMH MOSICOB;
{— npoJser 6anku;
{ — YKJOH BepXHero nosica 6ajIKu.

Bricota GalkH B pacueTHOM ceUeHHH h, onpegmensiercsl no
dopmyae (42).

6.23. IlpoBepKy IPOYHOCTH MO HOPMaJbHbIM KPaeBblM, MaK-
CHMa/IbHBIM CKAaJIBIBAIOLIHM H IVIaBHbIM PacTATHBAIOUIUM Hanps-
JKEHHSAM CcJIeLyeT NPOH3BOAUTh B COOTBETCTBHUM C YKasaHMAMH
CHulI1 11-25-80, nn. 4.28—4.30. Ilpu 3toM Rgp, YMHONEETCH
Ha Kos(ppHUHEHT my = 0,8, yuHTHIBAIOIMHA CHUXKEHHe pacyeT-
HOTO COMpOTHBJIEHUs (aHeph!, CTLIKOBAHHOM «Ha yc», npu paGo-
Te ee Ha M3ru6 B MJIOCKOCTH JucTa. [IpoBepka mno riasHbIM pac-
TArMBAIOWHM HanpsDKeHHsM B GalKaX OCYMIECTBJASieTCSi: NpH
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JIO6BIX Harpyskax B 30He NEPBOTO OT ONOPHI CTbIKA (PaHEPHbLIA
CTEHOK; NPU COCPelOTOUYEHHBIX Harpy3Kax — Noj OGnumanuei
K onope cu1oi. B KoHcosbHBIX Oanlkax aHa/JOru4Hasi NpoBepKa
NPOU3BOAUTCS NOJ BHYTPeHHel KpOMKOH pacTiHyroro mosica
ONOPHOro CeUeHHS.

6.24. CocraBHLle /1eMEHTH! H3 OPYCbEB MJIH -OKaHTOBAHHBIX
OpeBeH, CIVIOYEHHBIX Ha TJIACTHHYATHIX HareasX, MOTyT HcC-
TI0/Ib30BaTbCA B KayecTBe GasOK MM CXKAaTo-H3rHGaeMbiX 3Je-
MEHTOB CKBO3HBIX KOHCTPYKUHH nponeramu 6—21 M ¢ cobmone-
HyueM coorBeTcTBYIoMX TpeGoBannii CHull 11-25-80. Honoa-
HHUTEJBHO JO/IKHBL YUHTHIBATBCA YKa3aHHA nn. 5.18—5.21 u BhI-
TIOJTHATHCA CJIeLYIOUHE YCIOBHS:

TaKHe 3/IEMEHTH! JONMYCKaeTCs NPUMEHATH NPH OJHONpPOJET-
HOlt cxeme paboThl;

B 0ankax IVIaCTHHKHM CTaBATCA HAa ydacTKax auHo#i 0,4 [
OT Onop H pa3MellaloTCsi PaBHOMEPHO.

Kosin4ecTBO MJIAcTHHOK 71y, ONpejeisercs no (opMmynaam:
B M3rHGaeMpIX JIeMeHTax

nﬂn > lv2M,u Sﬁp (Iﬁp T)' (45)
BO BHELEHTPEHHO-CHKATBhIX HIH CKAaTo-H3rubaeMblX 3jaeMeHTax
flaa = 1,2M; Sep/llgy T) + KN T, (46)

rae M, — usruGalomuii MOMeHT, onpejenseMuil no aeopmu-
poBaHHOH cxeme corsiiacHo ¢opmyae (29) CHull
11-25-80 Ges yuwera pasrpyxaiolllero MOMeHTa O1
BHELEHTPEHHO MNPHJIOXKEHHOH CXUMaIoUle CuJin
N, paBHoit N-e;
T — pacyeTHasi Hecyliasi CIOCOOGHOCTb NMJIACTHHKH,
Seps [gp — CTaTHYECKHH MOMEHT ¥ MOMEHT HMHEpUuU GpyTTO,
k ~ KO3((pHUUEHT, YUHTLIBAIOWME HOOGaBOUHOE Harpy-
JKeHHe MIacTHHOK cuyoit N
I'lpu nepenaue cuabi N: Mo KOHIAM 3/IeMEHTOB BceM Gpychb-
AM ceuerus K = 0; aAByM H3 Tpex GpycbeB (KpaiiHemy H cpea-
Hemy) K = 0,2; oxsomy cpennemy 6pycy K = 0,2; oaHomy
Kpakinemy Gpycy K = 0,4. [lepepaua wactu cumnt N otaensb
HoMmy Gpycy JONXHA 0GecneunBaThCA YIOPOM He MeHee ueM Ha
1)4 €r0 BBICOTHI.
3aroToBKa MJIacTHHOK ¥ BHIGOPKA FHE3j AN HUX B CrJIauM-
BaeMBIX OPYyCbAX JOJIXKHBI OCYIIECTBIATLCHA TOMBKO MeXaHH3H-
POBAHO C HCIOJb30BaHHEM peficMyca M LeNHOAOAGeXXHHKA
CocTaBHbIE GpycUaThie 3JeMeHTH Ha NJAACTHHYATBIX Haredasx
IO/UKHBI HMeTh CTpely BhirHGa cebiie !/y, nposteta M GbiTh
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CTAIHYTBI Y KOHIOB H Yepe3 KaX<Aylo TPeThio YacTb nponera 4 6oJ-
TaMB J1aMeTpoM cBhie 16 MM.

6.25. Tlpu pacuere u3ruGaeMblX S/€MEHTOB COCTaBHOTO ce-
UeHMA HA MOJATIMBHIX coequHeHusx cornacHo CHull I1-25-80,
nn. 4.9. 1 4.33 BBOASITCA COOTBETCTBEHHO CHHXKaKOLIME Ko3(hu-
uueHtTH Ky K MOMeHTY conpoTuBiaeHus ¥ K, — K MOMEHTY
HHepUMK No Tabn. 13 ykasaHHbIX HopM. Jis1 ulapHHpHO onep-
THIX IO KOHIAM COCTaBHH'X GalloK M3 JBYX H TpeX GpycheB Ha
METaJIJIMUeCKHX NMJIAcCTHHAX BceX THNOB, BAABAMBaeMHX B Ape-
BecuHy, Koapduunentol Kw 1 K, pexkomenayercsl onpeieasTh
no dopmysnam:

K, =1/[1 +(n—1)6’6uly
Knc =1/[| +(ﬂ2——‘ ])6/6"],

rie n — qucno 6pycbeB B cocTaBHoil Gaike;
0 — caBuroBas aeopmalnHs cBA3eH COeIMHEHHSA, MM, NPH
NOJIHOM UCNIOJIb30BaHHH HX Hecylleil cnocoGHOCTH 1o
Taba. 21;

8, — npejenbHOe mNepeMelleHHe oOJHOro 6pyca BAOIb IIBa
CIJIaYNBaHNS OT NOBOPOTa CEYEHHs Ha ONope NPH OT-
CYTCTBHHM cBf3eH nojJ AeicTBHeM H3rubalollero Mo-

M -
MenTa Mg = —; 3necb M — pacueTHbI u3arnbaio-
6 n

WU MoMeHT AAst 6anku; 8, = nl/(300 Ke); { — npo-
Jaet Ganku, MM; Kg — KoaghHLMeHT, 3aBUCAIIUH OT
CXeMbl 3arpy»eHHsi GalKH; NpPH JEHCTBHH COCPENOTO-
YeHHOH cusbl B cepeaMHe mpoJera Ky = 4; npu pas-
HOMEDHO paclpe/ie/ieHHO! Harpyske Ha BceM IpoJie-
Te K¢ =3, NpH AeHCTBHH KOHLEBBIX M3rubaiolmux
MOMEHTOB K = 2.

[Tpumep 1. 3anpoexTHpoBaTb ABYCKaTHyI0 JOLIaTo-
KJIeeHy10 GajKy NnpsMOyroJbHOro ceyenusi mposnetom 11,75 M,
NOKpPBITHE K3 YTENJIEHHBIX MJUT WHpHHOA 1,5 M, KpoBas py-
JIOHHaa ¢ ykJaoHoM 1:20 (puc. 30). Banka npexnasnagena B ka-
YecTBe HeCylledl KOHCTPYKLHH NOKPLITHS CeJBbCKOXO3siCTBEH-
HOT'O NPOH3BO/ICTBEHHOrO 3JaHHA.

Harpyaxu: pacuernas ¢ = 17 xH/m; HopMmaTuBHas g* =
= 13 kH/m.

Marepuann: cyxue COCHOBHIE CTpoOraHble JOCKH TOJUIH-
Ho#t 33 MM 2-ro u 3-ro copra. Jlocku 2-ro copra HCNOAb3YIOTCS
B KpaiiHuX 3oHax Ha 0,15 BbICOTHI MOMEPEYHOro CeYeHUs
(CHnIT 11-25-80, n. 6.19).
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Puc. 30. XsyckartHan Aoumarokaeendan Ganaka NoxpsiTHa

YenoBysi dKCIVIyaTauMu: BHYTPH OTan/iHBaeMbIX MoMelle-
Huit npu 1emneparype 10 35°C, ¢ OTHOCHTE/NBLHON B1aXHOCTHIO
Bosayxa or 60 1o 75 %. [lpu stux yemoBusax m, = 1 (CHull
I1-25-80, Taba. 5).

[NpuHuMaem LIMPHHY NolepeYHoro cedeHus b = 14 cM, Bbl-
coTy B cepeauHe nponerah = 102,3 cm, T. e [/11,5 > [/15,
TOrjAa BeicoTa Ha onope h, = 72, 6 cM.

IlpoBepsieM MakcHMAafbHbIEe HOpPMa/JbHble HarmpsKeHU:
no CHull 11-25-80 dopmyna (17) B pacueTHOM ceYeHHH

x =1h,/(2h,) =1175.72,6/(2.102,3) =417 cw;
BLICOT2 B 3TOM CEYEHUH
hy =h, 4 ix = 72,6--417.0,06 = 93,5 cum;
pacueTHbIH narnbaroui MoMenT
My =q( —x)x/2 = 17(11,75—4,17)4,17/2 = 268,7 xH- m.

PacuetHble conpoTuBieHHss H3ruly H CXKaTHIO HasHayvaeM
Iisi ApeBecHHB! 2-ro copta cormacuo CHulT11-25-80, nn. 3.1 u
3.2, ¢ BBefileHHeM KO3(D(HLUHEHTOB YCAOBHE PaGOTHI My, Mg, Mo,

H Ko3(ppHIHEHTA HAZEKHOCTH 1O HA3HAYEHHIO 7V, COMIACHO
CT C3B 384—76. Torza

R, =R, =1bmymgm, /v, =15-1.0,86.1/0,95 =13,6 MI]a.
Hanpsixkenusi B pacueTHoM cedyeHHI
O, =M,/ W,=268,7.109/20,4-10% = 13,2 << 13,6 MI[1a,
rae
W, =0bh%/6 =140.935%/6 =20,4.10° mm® —

MOMEHT CONPOTHBJ/ICHHA NONEPEUHOrQ CEYEHIIA B pPacueTHOM ce-
YeHHH
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TpoBepKy NpPOYHOCTH MO CKaJIbIBaHUIO NPOH3BOAKM B ONOp-
Hom ceyenun [CHull 11-25-80 no dopmyae (18)). INonepeunas
CHJIa Ha.onope

Q= ¢l/2 = 17- 11,75/2 = 99,9 kH;

pacueTHOE CONpOTHBJIEHHE CKaNhiBaHHIO BAOJDb BOJIOKOH A5
ApeBeCHHbI 2-ro cOpTa

Ry =1,5m,my /v, =1,6-1-1/0,95=1,68 Mlla;
CKaJIbIBAIOWINE HATIP SKEHUS
QSep/6p byace) =99,9-10%+ 342726~ 140) = 1,48 < 1,58 MTTa
TMpoBepsiem onopHyio nJOWAAKY Ha cMATHe

Ogw = Q/(cb) =99,9-10°/(250- 140) = 2,85 < Ropy.o0/¥n =
—=3/0,95=3,2 MlTa.

[MockonbKy 3akpernieHHe CXKaToM KPOMKM OCYLIECTB/S€TCS
pe6pamu manT yepes 2. 1,5 M u, ciegoBaTenbHo, [p = 300<C
<140 b%(h mg) = 140- 14?/(102,3- 0,85) = 315 (cm. n. 4.25),
NpoBepKa yCTORYMBOCTH MJIOCKOM (opMbl NepOPMHPOBaHHS He
Tpebyercs.

[Nporu6 B cepeause nposiera GaNKM HaXOAMM COINIAC HO
CHuIl 11-25-80, nn. 4.32—4.33. IpeaBapuTenbHO BBIYHCISAEM

x = 0,15 + 0,85 ho/h = 0,15 + 0,85- 72,6/102,3 =0,753;
¢ = 15,4 4 3,8 hy/h = 15,4 + 3,8-72,6/102,3=18,1;
fo="5.g"I*/(384El) =5.13-11,75%.12.10%%/(384.10-140 x
x 1,023%.10'%) = 25,7 mm;

toraa [ = (f/k) Il + ¢ (/) = (25,7/0,753) 11 + 18,1 x
x (1,023 - 10%11,75. 10%)% = 38,8 MM HJIHM OTHOCHTENbHBIH
nporu6 f/l = 1/302 << 1/300, T. e. Heo6XOZMMas IKECTKOCThb
GanKH obecrieyeHa.

[Tpumep 2. OnpenenuTh pacyeTHoe ceueHHe B ABYCKaT
Hoit 6anke, npencraBnaexHol Ha puc. 31.

DBanka Harpy>keHa paBHOMEPHO pacnpeleseHHoH Harpy3Koi
g = 14,8 kH/m, BROYast coGCTBeHHbIH Bec ¢gp = 1,3 kH/M,
H JBYMSl OXHONPOJIETHLIMH NOJBECHBIMH 3/M€KTPHUECKHMH Kpa-
Hamu rpysonoabsemHoctbio 10 xH.

[lonoxenne pacuetHoro ceueHus omnpejensieM no n.6 13
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Betbnl— p<274kn P=274nn  PE7.40H
wetsvyiyvevyyy vy AT DT TITITITT)
§ q= 14,8kH/m
< R, = 1156
—qﬁ
1 :
L u.=6000 | | ux=6000 | ’
w=1500 L 18000 ° u=1'500ﬁ1:
Puc. 31. Pacyerdan cxeMa JOMATOKAeeHHofi GAAKA HOKPWTHA C NOABecHWM 0G0~
PYAOBABNEM

Bpruncsinm Ge3pa3mepHble BeJHYHHEL
= u/l = 150/1800 = 0,083; ay = u,/! = 600/1800 =
= (,33;
v =2 (h/hy — 1) = 2 (159,8/115,6 — 1} = 0,765;

m, = m, = P,/(ql) = P,/(ql) = 7,4/(14,8- 18) = 0,028;

my, == my = P,/(ql) = 27,4/(14,8 - 18) = 0,103;
A=05+mg—a(m + m, —my — my) — oy (M, —
—my) =105+ m, = 0,540,103=0,603.

Briuncnum BHavane K,, npeanosarad, 4YTO pacueTHoe ceue-
HHE HaXOAMTCA Ha ydacTKe MEXAY TopuoM Oajku u cujor P,
O<K, <o)

Ko= (A + m)(1 + v (A + myl= (0,603 + 0,028)/[1+
+ 0,765 (0,603 - 0,028)] =0,426 > a =0,083.
910 03HAYaET, YTO OMacHOE CeYeHHe Ha paccMaTpHBaeMoM yd4a-
CTKE HE HaXOAMTCH.
Briuncsnum K, npepnosiarasi, 4TO ONacHOE CEYEHHE HAXO-

AMTCA Ha yuacTke Mexay cunamun Py u Py, (@ < Ky <
< o + ay)

(A — 2yamy)/(l + v+ A) = (0,603 — 2 - 0,765 - 0,083 X
% 0,028)/(1 40,765 0,603) = 0,41 < o + a, = 0,413.
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Takum 06pasoM, pacieTHOe CeyeHHe pacrosaraercs Ot Top-
ya 8aJK¥ Ha pacCTOSIHHH

%o = Kol = 0,41. 1800 = 738 cm.

[1pumep 3. 3anpoexTHpoBaTb ABYCKaTHYyIO KieeaHep-
Hyl0 Ganky nposeroM 18 M nepeMeHHOM BbLICOTHI C YKJIOHOM
1:15 (puc. 32).

Harpysku: pacuetnas ¢ = 7 kH/M, HopMatuBHast ¢, =
= 5,5 xH/m.

Martepuasiel: 1J1 NOSICOB — COCHOBBIE JOCKH  CeYEeHHEM
144 x33 MM (nociie KanuGPOBKH H hpezepoBaniis MHJIoMaTepHaia
¢ ceyenueM 150X 40 mMmM) ¢ nponuiamu

B pacTaHyTEIX nosicax ucnosnb3yercsl ApeBecHHa 2-ro copra,
B CxXaTelX —3-ro copra. [/ CTeHOK Hcrosb3yercst danepa
KJeenasi, Gepesopasi, Mmapku ®CP B/BB tonmunoit 12 mm. Ho-
CKH TIOsICOB CTHIKYIOTCH MO AJAWHe Ha 3yOdaThid WwiKn, paHepHbIe
CTEHKH — «Ha yc».
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BoicoTy nonepeyHoro ceyeHHsi GalKku B CepeMHe npofera
npuuumaem h = [/12=18/12=1,5 m. Bricory onopHoro ceue-
HRS

he=h—051li=15—0,5. 18- 0,0667 = 0,9m.

Inpuna Ganku b = 26, + 2éy, = 4-3,3+2-1,2=15,6 cm
o pnune Ganku ykaapsBaercs 13 MHCTOB haHepE! € paccTos-

HHEM MEMKIY OCAMH CTHIKOB [y — 108, = 152—1,2- [0=140cm
Paccrosinne Mexay LleHTPaMH MOSCOB B ONOPHOM CEUYEHHH.

hy =hy —hy=0,9—0,144 =0,756 m; 0,5k, =0,378 M.

Pacuernoe ceuenne pacnonaraercsi Ha pacCTOSHHM X OT GCH
onopHo# nIoMWAanKH

=0V (T +y)—v] =1811/0,63(1 -0,63) —0,63] =6,9 m,

rae y =he/(li) =0,756 (18-0,0667) =0,63.

Buiuncsisiem napaMerpbl pacueTHOTO CEYEHHs: BbICOTa GaNKH

hy=h,+ix=0,91+0,0667-6,9 =1,36 wm;
paccTofiHHe Mex 1y LeHTPaMH NosCoB
he=1,36—0,144 =1,216 m; 0,5h; =0,608 w;
BBICOTA CTEHKH B CBETY MEXJY [10iCaMH
Hyer =1,216 —0,144 =1,072 m; 0,5k, ., =0,536 m.
HNaruGaiomnit MOMEHT B PacueTHOM CEYESHHU
M, =gx (Il —x)/2=T7-6,9(18—6,9)/2 = 268,1 kH- m;

Tpefyemblii MOMEHT CONpPOTHBJEHHA (NMPUBEAEHHHIA K JApeBecu-
He)

Wop=M,¥y,/R,=268,1-10°.0,95/9 =28,2. 10° mn®,
COOTBETCTBYIOUIMI eMy MOMEHT HHepLHH
Inpg=Wyp hy/2=28,2.10°.1360/2 = 192108 mm*
3anaemcs AByTaBpoBOH KopofuaToll ¢opMOH monepeyHoro
ceueHHs (cm. puc 32).
daxTHYecKIie MOMEHT HHEPIHH H MOMEHT CONPOTHBJIEHNS Ce-
4eHus, NpHBEJEHHbIe K APEBECHHe, PaBHLI
Inpy=Iy+1,Eg Ko/En =2((132-144%/12) +
4+ 132.144-608%] +2-.12.1360%.0,9.1,2/12 =
=195,5-108> 192.10% mni%;
Wap =lup-2/h, =2-195,5-10%/1360 =
=28,75-10° > 28,2.10° mn®,
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3nech Ky = 1,2 — ko3(dHuMenT, YYHTHIBAIOULUH MOBLILEHHE

MOAYJIl YNpyroctd ¢aHepbl npH H3rute B
TJIOCKOCTH JIHCTA.

TpoBepsieM pacTAruBalolHe HanpsixeHHs B baHepHOR CTeH-
Ke

Opp =My Egy Ko(Way Ep)=268,1-10°.0,9-1,2(28,75- 10 =

=10,1 << Ryp my/v, =14:0,8/0,95=11,8 MIlla.
3nece my = 0,8 — Ko3pHUHEHT, YUHTHIBAIOMMI CHIDKEHHE
PacYeTHOro CONMpPOTHBJEHMS (aHepH, CTHIKOBaHHOH «Ha yc»,
npu paGoTe ee Ha M3rH6 B IVIOCKOCTH Jucta. [IpuHHMas pac-

KpelJieHHe CXaToro Iosica NPporoHaMy HWJH peGpamy IJIMT de-
pes 1,5 v, onpenensieM ero ruGKOCTb U3 MJIOCKOCTH GalKku

A, = 1,(0,29b) = 150(0,29 - 15,6) = 33,2 < 70 u, cnexoBaTeNb-
HO,

¢y = I — a (A/100)? = 1—0,8 (3,32/100)>=0,91, a Hanpsxe-
HHUS CXKATHSA B MORACE

G, =My /Wy, =268,1.10°:28,75-10° =
=9,32 << @, R, /¥, =0,91.11/0,95 = 10,5 MIla.
TlpoBepky (aHepHBIX CTEHOK MO IVIaBHBIM HanpsiXKEeHUAM
NPOU3BOAHM B 30HE NEPBOr0 OT ONOPHI CTHIKA Ha PacCTOAHHH

x, = 1,385 ™ (cm. puc. 32).
Jlns A3HHOrO CeUeHHS

M = gx, (| — x,)/2 = 7-1,385(18—1,385)/2 = 80,5 kH - u;
Q = q (/2 — x,) = 7 (18/2—1,385) = 53,3 kH;
h =09 + 1,385-0,0667 = 0,99 u;

hey = 0,99—2-0,144~0,7 M — BBICOTa CTEHKH MO BHYTPEH-
HHMM KpOMKaM noscoB, otkyaa 0,5 by, = 0,35 M.

MoMeHT UHePUUH JAHHOrO CEUEHHSi M CTaTHUECKHH MOMEHT
Ha YPOBHE BHyTpPeHHeH KPOMKH, npUBeJieHHLIE K (paHepe:

Tqp =83 10% mm*;

Spp = 8,9- 10° mn?.
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Hopmanbhbie ¥ kacaTenbHble HanpsixKeHHs, B daHepHOM
CTEHKEe Ha ypPOBHe BHYTpeHHeH KPOMKM PACTSHYTOro nosca

Oy =M-0,5h,, Iy =80,5-10°-350/83- 10° =3,4 M1a,
Ter = QSgp (Ip 284) =53,3-10°.8,9.10%/(83-10°-2.12) =
=2,4 Mlla.

I'naBubte pacrarusaiomye nanpskenus no CHull 11-25-80
tdopmyna (45)

0,56, + V' (0,50,,) + 14 =0,5.3,3 +-10,25.3,3° + 2,4* =
R 5,7
,56 << . me, o5 0,8 =4,8 MIa npu yrae

n

* =0;5 arctg (2101'/6“-) =0.5 BTCtg 2.2(;4

3
o rpaduky Ha puc. 17 (CHulIl 11-25-80, npua. 5).

Jas nposepku ycrofiuuBocTy (hanepHOH CTEHKH B ONOPHO#H
naHesH 6a/jlKH BbIYHC/SIEM HEOOXOJHMblE FeoMeTpHYecKHe Xa-
PaKTEPUCTHKH: ANKMHA ONOpHOHK nanenn a =1,3 M (paccrosiHue
Mexkay peGpamy B CBETY); PAacCTOSIHHE PacYeTHOrO CEYeHHA OT

OCH onopel x, = 0,7 M; BblcOTa (haHepHOH CTEHKH B pacyeTHOM
ceveHuH

=27,5°

hey =(0,9+ 0,7.0,0667) —2-0,144 ~ 0,66 M
84 =1660/12 =55 D op=—t- =12 oo
hey/84=660/12=55>50; ¥ = 0,68
[To rpajguxam na puc. 18 u 19 npua. 5 ana daneput PCP
7y = 2 naxoaum K, = 151 K; = 2,5.
MomeHT HHepUHH H CTaTHYECKHA MOMEHT /1S PacyeTHOro
ceueHHs X,, MPHBeleHHHe K (anepe
Inp =T74-10° Mm*; Sp, =8,4-10° M.
MarnGatomnit MoMeHT u nonepedyHas cCuia B 3TOM Cedellnu
M = gx, (I — x,)/2 =T7-0,7 (18—0,7)/2 = 42,4 kHwm;
Q=¢q (/2 —x) =7(182—0,7) =581 xH

Hopmanbhble 1 KacaTeabHbie HanpsXKeHus B paHepHoH cTeH-
Ke Ha YPOBHe BHYTPEHHEH KPOMKH NOSCOB

O = MO,5hy /1, =42,4.0°-0,5-660,74.10° =1,9 MIla;
Tor = QSgp/(Inp Z8,) =58+ 109-8,4-10%/(74-10°.2.10%) =
=2,75 MIla.
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Mo CHul1 11-25-80 gopmyaa (48) npoeepsieM BhimoAHeHHe
YCJIOBHA YCTOHUMBOCTU (paHepHO CTEHKH:
a) B ONIOPHOM MaHeNu
Con/TKiy (1008 /7105)?) + Ten/IKA(1008 /1 pp00)] =
=1,9/[15 (100/55)?] 4 2,75/[2,5 (100/55)%] =
=0,38 << 1, rae h../8=55;

6) B paCyYETHOM CEYEHHMH ¢ MaKCHUMaJIbHbIMH HaIIP 2KeHHs1-
MH uaru6a (x = 6,9 m) npu h./6 = 1,21/0,012 = 101>50;

y=arh,, =1,3/1,22=1,07, K,=20 u K;=3,5

Hanpsxenus uaruGa B daHepHoO#l cTelke Ha YDOBHe BHYT-
penHeit KpOMKH 10ACOB

Ogr = M- 0,5h0,/1 5y = 268,1-10°-536/181- 10° =7,9 M,
rne I, =181-10° mnm*;
Tor = Qu Sup/(luy 28) =14,7-10%-12,8.10°/(181-108-2.12) ==
=0,43 MITa,
rie Q=9 (I/2—1x) =7 (18/2—6,9)= 14,7 kH,
S = 12,8 10 mm?

Henonbays CHull 11-25-80, dopmyaa (48), nosyuum
7,9[20 (100/101)%] + 0,43(3,5(100/101)*} = 0,53 << 1.
IMpousBoaum npoBepKy (aHepHLIX CTEHOK B ONOPHOM ceye
HHH Ha cPes3 B ypOBHe HEHTPaJbHON OCH M Ha CKaJblBaHHE 1O
BEPTHKA/bHBIM IIBAM MEXKAY NOSICAMH H CTEHKOH B COOTBETCTBHY
co CHnIT11-25-80, nn. 4.27 n 4.29.

MoOMEHT HHepUHH M CTATHYECKHIl MOMEHT JJIsl OMOPHOro ce-
YeHUs, UpUBeleHHhle K (aHepe, ONpefensieM Kak U paHee

Iy =165,5-108 mM%; Sy, =9,1-10¢ mm*;
Top = Qmax Sup/(lap 204) =7,9-10%-9,1.10°/(65,5- 108. 2. 12)=
=3,65 << Ryep/vn="6/0,95 =6,3 Mlla;
Tex = Qmax Sup/llup My)=T7,9-10°-9,1 10%/(65,5-10%.4-144)=
=0,15 < Ry; /¥n=0,8 /0,95 =0,84 MlTa,
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Puc. 33. CocTtapnast

£ Gpycuaran Ganka @a
Y NJAACTHHYATHX nare-
120 150 agx

Ilporu6 kneetdanepHo# Galky B cepepuHe npoJeTa onpene-
Jasiem corsiacto n. 4.33 no dopmyase (50) CHulT 11-25-80. [lpea-
BapHTe/IbHO OnpeJiensiem:

F=fo11 +c (hs)?Vix,

rae f,=>5¢"[384El) =5-5,5-10'%(384.248 - 10'%) =30 mn.

3necb El = EjI; + Egly = 10%175- 10° 4- 10%-0,9.1,2 X
%67,5- 108 = 248.10'2 H. mm?* (CHul1 11-25-80, npwi. 4, Taén
3); sHaueHust Koappuunentos k = 0,44-0,6f = 0,44-0,6 x
x 900/1500 = 0,76 u ¢ = (45,3—6,98) v = (45,3—6,9. 900/
/1500)2- 144- 132{2- 12 (1500—144] = 48,1,

TOrAa

f=30[1+4-48,1(1,5-10%18-10%)2)/0,76=53 MM u [/I=053/18 - 103 =
= 1/340 << 1/300 (CHmnI1 I1-25-80, Ta6n. 16).

[Mpumep 4. 3anpoextnpoBars GaiKy mpoJserom 5,8 M,
mwarom 3 M COCTaBHOI'O CedeHHs1 3 GpycheB Ha Gepe3oBRIX MJa-
CTHHUATHIX HareJdX OAHOCKATHOIO IOKPLITHS CEJbCKOXO03sii-
crBenHoro 3naHma (puc, 33). IlokpertHe XonopHoe, KPOBAA
pyGepounnas c yknoHom i = 0,1. Pafion crpourenncrsa —
111 (mo cueroBo#i Harpyske).

Cornacno CHull 11-6-74 HopMartHBHas CHeroBas Harpyska
Ha FOpH3OHTANBHYIO IpoeKuHIo nokpertus 111 pafiona npu yrae
HaKJIOHa cKata Kposin & << 25 ° v ¢ = | paBna P, = | kH/M®.
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I'punumas koagduunent co6eTBeHHOro Beca 6anku Ky = 12,
onpejeifieM HOPMaTHBHYIO Harpysky ot 0aiKu Ha TOPH3OH-
TalbHYIO NPOEKIHIO no dopmyae

(@1 + P/MI000/(K g 1) — 1] = (0,3 + 1)/[1000/(12-5,8) — 1 }=
=0,1 kH ™2,

Harpy3ska ot kpoBiau:
pyGepouanass kpoeas 0,06 kH/mM% nauaroHanbHmEil crnsow-
Ho#l HacTul M3 Jocok TonmuHo# 3 cm (0,03 X 1,0 x 1,0)6=
= 0,18 xH/m® npororel kpoBau 8 x 12 cm (0,08 » 0,12
% 1,0) 6=0,06 xH/m? wuroro 0,3 kH/m2.

[Nonubie Harpy3ku Ha | M Ganku:
HOpMaTHBHaA

= (g +8»s+ P)B=(03+01+4 1)3=42xkHm, 8

TOM 4HCJEe noCTOsHHas Harpyska pasHa 1,2 xH/m; Bpemen-
nas 3 kH/m; pacuetnas

g =g + g t Poncd B =103 + 0,)1,1 + 1.16]x
3=6,12kH/m, raen, = I, un, = 1,6

KO3(pHIHEHTbl Nneperpy3kH COOTBETCTBEHHO NIl COGCTBEHHO IO
BeCca MOKPLITHA ¥ CHEropod Harpyskd, HasHayaemble fio
CHul1 11-6-74

OnpesgensieM pacyeTHbIH H3rubaloui MOMEHT

M = gf*/8 =6,12.5,8%8 = 25,73 kH. u;
pacyeTHYIO NONEPEUHYIO CHIY
6,12.5,8
Banry cocrapnsiem M3 aByX GpycbeB KBaApaTHOrO CEHEHHs
co cropoHamu 15 cM. PacueTHble cOnpoTHBEHHA H3rHOY H cxKa-
THIO Ha3HayaeM A/ ApeBecHHHl 2-ro copra, coraacHo CHull
11-25-80, nn.3.1 u 3.2 c BBeseHueM Ko3(hULHEHTa YCJIOBUSA

pabotel m, u KosppHLUHEHTa HAZENHOCTH NO HA3HAYEHHIO Yy,
cornacio CT C3B 384-76 Torxa

R, =R, =15-mg,/y, =15.0,9/0,9 =15 MTla,

[lpoBepky Ganku Ha NPOYHOCTH NMPOM3BOAUM MO GopmyJie
(17) CHull 11-25-80. Onpenensiem

Wpacq = Wm‘ Kw =0,9bh2/6=0‘9' 150.3002/6 =
=2,03.10° mm®, rae XK,=0,9 no CHull 11-25-80, Tabn. 13,
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Toraa M Wy, = 25,73-10%2,03- 10" = 12,7<<15 MIla,
T, €. NPOUHOCTb GaNKH obecneyeHa.

PaccuuthiBaeM CcOeAHHEHMSl Ha [WIACTHHYaThIX Hareasx,
BBuay Ttoro, ur0o ciJjauxBaeMbie GPycbsl HMEIOT IUMPHHY
b = 150 MM, nIaCTHHKH NPUHHMaeM CKBO3HBIMH CO CJe/YIOlLU-
MH TEOMETPHYECKHMH XapaKTepHCTHKAMH: ToJuMHa O,, =

=12 MM, wnpuHa by, =150 Mm , gauna [, = 58 MM, rayGuHa
rresna fi,, = 30 Mm.

[Ilar njracTHHOK NpHHUMaeM 113 YC/IOBHA
Sug =35k, +6 =3,5:-30 4+ 12 =117 =~ 120 mm

PacuerHyio Hecvinyw cnocoGHOCTb OJHOrO NJAAaCTUHYATOrO
Harens onpeneisieM no dopmyJe (58), CHull 11-25-80 c BBese-
HueM KodhHuKeHTa m,

T =0,75b,, m, =0,75-15.0,9 =10,12 kH.

M3-32 cUMMETPHYHOCTH Harpy3KH OTHOCHTEIBLHO cepelHHbl
npoJieTa B LIBe HA CPeRHEM Yy4acTKe GajJKH MPOTHKEeHHOCTHIO
0,2/ = 0,2x600=120 cM naIacTHHKH He CTaBHM,

Tpebyemoe KOJIHYECTBO MIACTHHOK B IUBE Ha y4acTkax GaJ-
K1 nanHo# 0,4/ onpenensieM no gopmyse (45):

P > 1,2MS g /(lgy Ty=3-1,2-25,73.10° (2.300.10,12- 10%) —
215,3% 16 wr,

KonuyecTso nylacTHHOK, KOTOPOE MOXHO Pa3MecTHTb Ha
yuactke 6anku anunoit 0,4 [ npu ware 12 cm

My, =04l S,, =0,4-580 12 =19,3> 16.

[poBepsient KecTKocTh Ganky o dopmyse
J==5¢" 1*/(38B4EIK,) =
=5.4,2.58.10'2/(384.10*.3,375-108.0,75) = 24,4 mm

Wi OTHOCHTEAbHbIA nporu6 f/{ = 24,4/5800 = 1/238 << 1/200,
T @ TpedyemMasn XKecTKoCcTb Ganky ofecneueHa.

B onopueix yanax ua paccrosntuy 50 €M OT OCH Onopb! yera-
HaBJIHBAIOTCA CTSXKHbIE 6oaThl d = 16 MM.

Banke npunaem crpontesnbHbiii noaveM fop =1,5f = 15X
X 24,4 = 37 wim
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Pepmbi

6.26. B moxpbiTHAX 3AaHHA U COOPYKEHHH ClenyeT npume-
HATb ofHonposeTHule PepMul. PekoMenayeMbie cxeMbl M THRb!
tdepM, MX OCHOBHble XapaKTEPHUCTHKM NpuBeneHsl B Taba. I.

IpoexkTnpoBanue (epm crenyer BLINOJIHATL B COOTBETCTBUR
¢ TpeGosanuamu CHull 11-25-80, nn. 6.21—6.24.

®DepMbl H3rOTaBAMBAIOTCA U3 KJIEEHOH WIM LeJbHON (npea-
NoYTUTeNbHO W3 GpycheB) ApeBecuHbl. i npojeroB o 12 M
MOTYT NPHMEHATbCS Aouiarbie epMbl.

B ¢epmax u3 KJIeeHo# JpeBecuHLl BEpXHHE Nosica BbINOJIHA-
10TCA 06bIYHO Hepa3pe3HbIMH. [TonepeuHoe ceueHHe NoACOB NpH-
HHMaeTcsl, KaK NPaBHJO, NPAMOYTOJbHbIM.

CTbIKH 3/1eMEHTOB BepXHero nosica ¢epM H3 HeNbHOI ApeBe-
CHHBI OGBIYHO OCYILECTBJSIOTCS B y3/nax MM BONH3M y3J0B He-
nocpeacTBeHHbIM ynopoM. CThIKH NepeKpLIBalOTCs JepeBsHHbI-
MM HaKJIaAKaMM, KOTOphIE JOJIXKHbI OOecneunBaTb HEOOXORH-
MYIO 2KECTKOCTb CXKAThIX MOSCOB M3 TJIOCKOCTH.

6.27. OceBble ycHaMsA M nepeMelleHHs B 3JeMeHTax (epm
JONycKaeTcs OnpejeisTh B NPEANOJOXKEHUH LIapHHPOB B y3-
nax. PacyeTHble 3HaueHMs YCHJIMH OnpejensioTcs B moscax
BCeX THMOB (epM M BO BCeX d/MeMeHTaX TPeYroibHHIX (epM oT
JeHCTBHA TMOCTOSIHHOH W BPEMEHHOH (CHeroBoH) Harpys3ku no
BCeMY INpOJIETY; B pellleTKe BCeX THMOB ¢epM, KpOMe TPeyrosib-
HbIX, @ TaK)xe OT AeHCTBHS NOCTOSTHHOH Harpy3kH no BceMy
nposieTy W BpeMeHHOH (CHeroBo#) — Ha NOJIOBHHE MpoJeTa.

B ¢epmax ¢ moaBecHBIM 3KCNJTYyaTHPYeMbIM MOTOMKOM JOMON-
HHTENbHO K Becy OGOpYJAOBaHMS M MaTepuastoB AOJMXKHA NPH-
HHMMaTbCsl BpemeHHasi Harpyska 0,75 kH/m? no Bcemy nposery
Ilpu npoekTHpoBaHun ¢epM BpeMeHHLIE Harpy3KH OT 0Gopyao-
BaHHA W MOJBECHOr0 TPAHCNOPTa pEeKOMEeHAYyeTcs mnepenaBaTtb
TOJIbKO B y3/J1aX BEpXHero nosca.

6.28. B ¢depMax c Hepaspe3HHIM BEpXHHM NOSICOM NPH BHe-
Y3JI0BOH Harpyske H3rubarmoliie MOMEHTHI ONpeAessioTca Mo
JehopMUPOBaHHOH cXeMe, KaK B Hepa3pe3HOH Ga/ke B COOTBET-
CTBHH C peKoMeHJauusMu Hacrosmero [Ilocobus, nn. 4
14—4.16 u CHuIT 11-25-80, n. 3.5.

6.29. I'lepememenue y3noB ¢epMbl ¢ yueToM MORATAHBOCTH
COEJIMHEHH onpejiensieTcss M0 NpaBHIaM CTPOHTENbHOH MeXa-
HHKH C BBEIEHUEM NPHUBEIEHHOro MOAyJAs ynpyroctd Egp,
onpejensieMoro no gopmy.ie

Epp= '/[ 1+ ExFg, i(ﬁi/N,,-)/l ] npu Ny > N;
]
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mpu N = N,

E,’,p=E'/ [1 +EFp 38, /(Nl)
1

rae £ = 300 R, wo CHulT 11-25-80, n. 3.5.
Fgp — muolans GPyTTO MOMEPEUHOro CeueHHs sJeMeHTa

thepMer;
N — peiicTByroliee B 3/1eMeHTe pacueTHOe oceBoe YCHJHe;
N; — pacueTHast Hecyiias CHOCOGHOCTb COEAMHEHHs Je-
MEHTOB,;

[ — pyuHa 3/1eMeHTa;

8; — nedopMauHsa COeAHHEHUS NPH MOJTHOM HCHONbL30BAHHH
ero pacueTHo#l Hecywe# cnocoGHocTH 1o Taba. 21;

m — ofluee YUc/I0 anCOQ}IHHeHHﬁ 3JIEeMEeHTa.

B cTblke CKaThIX NMOSICOB JIOGOBBIM YNOPOM M PacTAHYThIX
nosicoB 0e3 HakAafoK M = |; B PaCTAHYTHIX NosAcax ¢ HaKkAaj-
KaMu m = 2; B 3J1eMeHTe PEILeTKH NPH OAHOCTyINeHYaToil nepe-
Aaye YCU/JIHA B COGIHHEHMSIX MO €ro KoHUaM m = 2, cooTBeT-
CTBEHHO IIPH JBYXCTyNeH4YaTol nepenave m =4.

6.30.. Pacyer BepxHero mnosica Ha MPOYHOCTb ¥ yCTOHYHU-
BOCTb KaK B NJIOCKOCTH, TaK H M3 IJIOCKOCTH (bepM, MPOU3BO-
antes cornacHo CHullI1-25-80 u pasa. 4 nacrosmero INocoGus.

6.31. I'lpu BHeysnoBo# Harpy3ke B (epMax ¢ npsaMoOJHHENH-
HBIM HJIH JIOMaHbIM Pa3pe3HLIM Bep XHHM NOSICOM Nepefauy CH-
MaloWKUX YCHJIMH B HEM DPEKOMEHAVeTCA OCYyLIeCTBJIATh C IKC-
LEHTPHUCHTETOM, CO3RAUUM OoOpaTHBIA (pasrpyxarouiuii) us3-
rubalomuil MOMEHT, BeJIMYMHa KOTOPOTO He JOMKHa NPeBLiaTh
25 % GasouHOro MOMEHTa VISt TPEYroIbHLIX (hepM Gea pelreTkH
u 40 % — Ans OCTANbHBIX.

6.32. BHeueHTpeHHOe NpPHKPENJEHHE 3/MeMEHTOB pelIeTKH
RONycKaeTcsl B CErMEHTHHIX X MHOTOYTOJBHLIX diepMax co cia-
6o paboraiolliel peLIeTKOM.

Ilpn BHemeHTpPEHHOM KpelvIeHMH DEIUeTKHl K PacTAHyTOMY
HHXKHEMY mosicy (epMbl HaJO YUHTHIBATb BO3HUKAIOWHE B HEM
usrubaroliie MOMEHTBI U PacCUHTLIBATh Ha BHELEHTPEHHOE pac-
Tsixkenne no CHull 11-25-80, n. 4.16.

Ipu orcyTcTBHU CcTHIKA B mosice BOAIM3H Y312 3HaueHHe MO-
MeHTa CAejyeT NPHHUMAaTh pacnpefe/ieHHbiM NOPOBHY MeXAy
ABYMSI CMEKHBIMH NaHeNsAMH; NPH HaJIHUMH CTHIKA Yy paccMar-
pHBaeMOro y3anaa MOMEHT JOJKEH GbITb MOJHOCTHIO BOCHPHHAT
NaHeNBlo Mosica, He MMelolel CThIKa.

BrusiHue yan0BOro MOMEHTa Ha COCEHHE YaJbl He yUUThIBA-
lotcsi, PacueTHblit uaruGatouinii MomeHT My, B nosice oT BHe-
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UEHTPEHHOTO NPHKPenJeHHs PEeLIeTKU B y3Je OnpefeifioT no
tdopmyse
M, =ANe,

rae AN — pasHOCTb pacueTHbIX YCHJIMH B CMEXHBIX NaHeNsAX

nosca, onpejesieTcs AJs ciaydaes IIOJHOIO H OJHO-

CTOPOHHEr0 PacrnoJIoXKeHUsi BPEMEHHOH HarpyskH;

¢ — paccTOsiHHE OT TOYKH TepeceueHHsi OceH 71eMeHTOB
PEeLeTKH 0 OCH mosica.

6.33. Pacuer paspesHbIX BEpXHHX CXKaTO-H3rHOaeMbIX NOsi-
coB (pepM NpH BHEY3N0BOH Harpyske AOJKeH NMPOH3BOAMTLCS
cornacio CHull 11-25-80, nn. 4.17 n 4.18, a npu y3anoso#
Harpyake B cJyvyae pa3pe3HOro MOfca W3 NpPAMOJHHEHHbIX
37IEMEHTOB, KaK JJA LEeHTPaJbHO-CXATbiX 3/IeMEHTOB —
nn. 4.2—4.6 ¢ yuerom n.6.21 ans oGoux ciayuaes.

6.34. B cermenTHbIX (epmax Hepa3pesnnlii BEpXHHH MOsC
paccMaTpuBaeTCsl KaK MHOTONpoJieTHass Hepaspe3Has Oanka
KPHBOJIMHENHOrO O4YepTaHus.

Harubaromne MomeHTs! B npostetax My, U Ha onopax My,
nanesiell Hepa3pesHOro nosica CerMeHTHHIX (epM onpenensloTcs
LI KpalHUX (ONOPHBLIX) naHesael no gopMysam:

NpH PaBHOMEPHO pacnpefeNeHHOH Harpys3ke HHTEHCHBHO-
CTbIO ¢

My, =ql7/14 — 0,64Nf;
Mon = — ql3/10 + 0,72NF;
NPH OJHOM COCPelOTOYeHHOM rpyae P nocepefiHe NaHelH
Mg, =PI, /6 —0,56Nf;
Mn" = ——Pl,,/s <4 0,88Nf.
Jas cpennux naxenell ¢epMbl M3rubaroliye MOMEHTH! onpe-

zensiotea no gopmysiam:
NpH PaBHOMEPHO pacnpefieJieHHON Harpyake

Mpp =ql2/24 —Nf/3;
Myy= —qla/12 +2Nf3;
NpH OJHOM COCPEXOTOYEHHOM IpY3€ MO CepefiMHe MnaHeau
Mpp =P1,/8 —Nf/4;
Moy =—Pl,/8 +3Nj/4,

31ech I, — ropH3oHTaNbHAs NPOEKUHA NaHeJ N MEXAY NeHTpa-
MH Y370B;
N — pacuerHoe Ipojjo/ibHOE YCHIHE B Nanesu:
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f =I13/(8r)—ctpena noavema nauenn, 3aBHCAWAN O1 JTHHBI
XOPZAbl MeX/ly HEHTPAMH Y3/10B [, W pajyyca Bepx
Hero nosica GepMbl 7, ONPEAESNEMOI0 M3 Bbipa-
HKEHHUs.

r= (2 + 4h%/(8h),

B KOTOPOM i — BbICOTA (IepMbl B CepPeliiHe 1POaeTa MEXY oCs-
MH NosicoB, a [ — mnpoJer depmbi.

6.35. B cermeHTHBIX BepMax ¢ PaspesHbIM BEPXHHM MORCOM
usrubaloluii MoMeHT B NaHedstX onpeiensercsi no gopmyie

M"—"Mo_‘ Nf,

rae Mg — usruGaomwuit MoMeHT B cBoGOAHOMEKaAUleH Oanke
npoJsieToM [;
N — npononpHas cuna;
f — ctpena noavema naHenu

6.36. PacuetHyio AIMHY CKATbIX 3JIEeMEHTOB (hepM npy pac-
yete Ha ycTOHYMBOCTb ciefyer npuaumars no CHull 11-25-80,
nn.4.21 n 6.23.

ITpumep 1 3anpoekTHpoBaTh  TpaneweHAanbHYIO
6pycuaryio ¢epmy nposnetom 18 m, warom 3 M A NOKPLITUS
HEOTAIVIHBaEMOro CKJ3aJACKOrQ 3laHHs pa3MepoM B MJiaHe
18 X60 M.

Paiion crpourtensctsa — r. Kanuuuu

KpoBasi M3 BOMHHCTLIX acGecTOUEMEHTHBLIX JIMCTOB MO Mpo-
roHaMm ¢ yKJAOHOM (=25 %.

dnemeHTbl (PePMBbl COSAHHAIOTCA MeXY co6oi JOGOBhIM yTO-
POM M C NOMOHIBIO CTaJbHLIX GONTOB W Harenefl, rBosjei u ne-
TaJiedl U3 CTaNbHOrO MPOKaTa.

Haanauaem  Bbicoty ¢epmbt k= 1/60 = 18/6 = 3 M.
Yron HakfMoHa KPOBAU K TOPH3OHTY a = arctg 0,25 = 14°,
Bricora depmbl Haj onopoii

hy=h — (Itg a/2) = 3 — 18.0,25/2 = 0,75 M

[poroust pacrionaraem c¢ wiarom 1,075 M Peuerky depmbi Bbl-
6upaeM HCXOIS M3 MHHHMAJNbHOTO KOJMYECTBA Y3/0B U CThIKOB
B MOfICAX € LEJbI0 PALHOHATLHOIO HCIIOJAb30BAHUS NMUIOMAaTe-
puasnoB JyiHo# 6,5 M.

Ilpunumaem 8-nanesibHylo cXeMy (epMbl € BHEY3NOBHIV
npuioXeHuem Harpy3ku (puc. 34).

Harpyaka nHa 1 M® npoekuun KpoBJIH OT cOGCTBE!IHOrO Beca
IPOrOHOB M BOJIHHCTbIX acOecTOLEMEHTHBIX JIHCTOB: HOPVMATHB-
Haa — 0,294 kH/m% pacyernas — 0,323 xH/m®
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Puc. 34. Feomerpuueckas cxema depmst

Bec cHerororo nokposa ans r. Kaauuuua (111 paiion) P =1
kH/mM? ropusontanbHol npoekuny; KoapOUIHEHT, YUNThIBalo-
wuit hopMy nokpuitTHsa B cootBetcTBHH co CHull 11-6-74, n.5.5,
Tabn. 5. c=1, Torna HopmaTHBHasA PaBHOMEPHO PacnpenesieH-
Han CHeropas Harpyaka

Poy=Pyc=1-1=1 kH/m2.
Co6eTBEHHBIH Bec ()epMbl B 3aBHCHMOCTH OT HOPMAaTHBHOIO
Beca KPOBJIH H CHera onpejie/isieM no opMmyJe npui. 2
ggn =(gr‘:+P:n)(]000/(K.:a 0 —1l=
=(0,294 + 1)[1000/(5-18) —1] =
=1,294/10,1= 0,128 xH/m?
pacyeTHas Harpyaka ot gepms!
gen = 0,128- 1,1=0,141 kH/m2%
OTHoweHHe HOPMATHBHOTO COGCTBEHHOrO Beca MOKPLITHA K
Becy CHeroBoro nokposa
(gn +88%)/Py =(0,194 +0,128)/1 = 0,422

no CHulIl 11-6-74, n.5.7 xosdpuunent neperpyaku n=1,59,
TOrAa pacueTHas CHeropas Harpyska Ha | M2 ropH3oRTajibHOM
NpOEKUKH TNOKPHLITHS PaBHa

Pc“ =P0 Cn=1.1. ],59 =l,59 KH/M‘Z.
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PacuerHas Harpyska Ha 1M depmbr:
NOCTOsIHHAA

Gy =(8n + g¢s) b =(0,323 +0,141)3 =1,392 kH/m;
BpeMeHHas
Gon =P b =1,59-3 = 4,77 kH/m;
cyMmapHas
9 =qq+q¢y =1,392 4,77 =6,162 kH/m.

B coorBercTBHX ¢ NpHHATOH cXeMo#l (epMbl cOCPEIOTOYEH-
Hasi Harpy3Ka, NPUXOASILAsCS Ha OAMH y3eJ BepXHero nosca
(yanel )X, 4, I'), paBua

G = 1,392 2,084=2,901 xH — nocrosunas;
P = 4,77.2,084=9,941 xH — Bpemennas.

CxeMa eIMHHYHBIX HArpys3ok Ha ¢epMy NpH 3arpyxeHuH
NOJIOBHHbI NPOJETa U JUuarpaMMa yCHJIUH noKasaHe! Ha pHc. 35.

Benencteue oTIMYHA PasMepoB ONOPHON H NPOMEIKYTOUHBIX
nasesedl BepXHero mosica (hepMbl COCPEOTOYEHHAs HAarpyska,
npuxoaswascs Ha ysen b, cocraBaser (2,084/2 + 2,648/2)/
12,084 = 1,14 ot exuHuuHON HArpy3KH, a COCPEJOTOYEHHAA Ha-
rpysKa, NPHUXOAAILAACA Ha CTOHKY OMOPHOro yana (Qepmsl,
cocrapser 2,648/2/2,084 = 0,64 or eAMHHYHOM HarpysKH.

OnopHele peakuuy paBHb

Rp =10,5-17,8/2 4- 1- (2,648 4 2.2,084) - 1 (2,648 +-
+2,084) + 1,14 - 2,6481/17,8 = 1,07,
Ra=105-+1+4141,14 4 0,64—1,07=3,21.

Pacuersble ycuaus B 3jeMeHTaX (epMul MnpUBefeHH! 8
tabn. 23.

Ipn pacuere u KOHCTPYHPOBAHHH 2/1eMEHTOB (epMbl H y3-
JIOBBIX COeNMHEHUH TNpPeAyCcMATPHBAANCh MaKCHMalbHas YHHU-
duKauua ceyeHHH NePEBSIHHBIX 3JEMEHTOB M CTa/lbHBIX H3Je-
JIHH, HCIIOb30BAHHE JPEBEeCHHb! 2-T0 U 3-T0 COPTOB U LEHTPHPO-
BaHue BceX y3/10B (hepMHl [10 FreOMETPHUECKUM OCHM.

CoesyiHeHHe OIOPHOrO packKoca € HMMKHHM MOSICOM peLIeHO
JIOGOBBIM YIIOPOM BO BK/JAJbllL, MPHUKPENJIEHHLIH NPH MOMOLIM
TSDKeH U JepPeBAHHBIX HAKJAJOK K Huxuemy nosdcy. KoHbko-
Beifl y3en (epMbl pelleH J10GOBBIM YNMOPOM GpychbeB BepXHEro
nosica ¥ MapHLIX HaK/MaJ0K, CKPEMJIEHHBIX CTAMHBLIMU GOJTaMH.
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Ta6auua 23

E @ Yeuins o1 eAuHuinof I-'EE Yeunusi 01 BpeMexHol T
SnemenT Homepa E‘" E E E gakchualii : E § Harpysku, kH E x
depun crepxHel gg i E é". E § § § g
8 gg E E g caesa crnpana noayoh ; é E creBa cnpasa nonHoMi E ‘:“.
Bepxnni 3—10 0, 215 | —5,15 | —2,59 | —7,74 | —22,6 | —51,2 | —25,7 | —76,9 | —99,5
fosc 4—11| 0, {215 |—5,15 | —2,59 | —7,74 | —22,6 | —51,2 | —25.7 | —76,9 | —99.5
5—13 0, 215 | —3,22 | —3,22 | —6,48 | —18,7 | —32 —32.4 | —64,4 | —83,1
Huwnui 7—9 U, 473 | +4,77 } +1,83 | +6,6 +19,2 | +47.4 |} +~18,2 | 465,6 84,8
nosc 7—12 U, 417 | +4,27 | 42,88 | +7,15 | 420,8 | +42,5 | +28,8 | +71,1 91,9
Packoch 8—9 D, | 300 | —543 | —2,11 | —7,5¢4 | —21.9 [ —53.2 | —2I —74,9 | —96.8
9—10 D, 251 | 40,262 ) 4-0,822 | 41,084 +3.14 ( +2,61 8,17 | +10,78 13,92
1H—12 | Dy 323 | +1,1 —0,58 | 40,52 +1,51 § +i0,94| —5,77| +-5,17 12,45
12—13 D, 323 | —1,79 | +0.4 —1,39 —4,03 —-17,79 | 43,98 | —13,82 | —21,82
Croiixu 1-8 vy 75 | —0,643 0 —0,643( —1.,86| —6,39 0 —-6,39 | —8,25
10—-11 Ve 193 | —1,004 0 —1,004 —2.91 —9,98 0 —9,98 | —12,89
13—14 Va 300 | 41,084 | +1,084 | +2,168| 6,29 | -+10,78 { 410,78 | 421,56 27,85
Onoprkie Ry | — 3,21 1,07 4,28 12,42 31,91 10,64 42,56 54,97
peaxunmu Rg | — 1,07 3,21 4,28 12,42 10,64 31,91 42,565 54,97
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Puc. 35. PacuerHas cxeMa wHarpyme-

uug  depMm B auarpamMma  ycHauh 73"
B ee saeMeHTax

ConpsixeHnne onopHOro packoca ¢ BEpXHHM MOSICOM OCYLILECTB-
JAfeTCs TaKkXKe JIo60BbIM ynopoM. CTEIKH PacTAHYTOro HYXKHETO
1N0siCa pelIeHbl Ha CKBO3HEIX CTalbHBEIX HareisiXx ¥ AepeBsAHHLIX
HaKAaAKax. Y 3/ibl KpenJjeHus pacKOcoB H CTOEK K nosicam dep-
MH pEIlEHH! B BHJE JABYCTOPOHHHX HaKJIAJOK U3 NOJOCOBOM
CTajl¥, NPHKPENJIAEMBIX K I0SCaM NOCPEACTBOM WEHTPOBOro
60JTa, a K 3/1eMeHTaM peiieTKy ¢epMul rBO3AAMY BUHTOBLIMY WK
OOBIYHLIMHU

Pacuem  eepxnezo nosca Ges yuena €20 HepaapeaHocmu

Bueysnosas uarpyska oT nporoHoB B nadeasx J—I10,

4—11, 5—13 pasuna
P =(gn + Py) Snp lup cos @ =(0,323 + 1,59 1,075.3.0,97 =
=5,98 xH.
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dra Harpyska NPUJIOXKEHa MO cepelHHE KaXKAOM MaHEIU
HsruGaomuii MOMEHT B cepeiHile MaHesa

M = Pl/4 = 5,98-2,15/4 = 3,21 kH- m.

Bepxuuii nosic npuHuMaeM u3 6pycnes ceyenuem 150 X 150 mm
H TpoBepsieM ero Ha cxarue ¢ usru6om no CHull I1-25-80,
n. 4.17. PacuerHble cOnpoTHB/ISHHS JpeBecHHH 3-ro copTa,
u3ruby, cxatmo u cMatuio cornacHo CHull 11-25-80, Ta6a. 3,
o Is

R,=R,=R,, =15/y, =15/0,95 =15,8 MITa,
rie Y, — Ko3a(pUUMEHT HaJIeKHOCTY O HA3HAYCHHIO 3JaHUH.
Jns npuHSATOrO cedyeHHsl NpeABApPHTENbHO oONpefensieM
W paea = 150-150%/6 =562,5-10% mm?;
Fgp =Fpaeq =150-150 ==225-10* mn?
A =1/(0,289h) =2150/(0,289 -150) = 49,6;
¢ = 3000/A% =3000/49,6% =1,22;
E=1—N/(9R,Fg,) =1—99,5-10%/(1,22-15,8-225.10%) =
=0,77,
Kg=0,+8( —a,) =1,22+0,77 (1 —1,22) =1,05;
N/F gpea +MIKy EW paeq) = 99,5.10%/225.10% -}
4-3,21.108/(1,05.0,77.562,5.10%) =4,42 47,06 =
=11,48 <R, =15,8 MI]a.

IlpoBepkM ycTOHMMBOCTH MOSICA M3 MJIOCKOCTH (epMbl He
TpeGyercsl, NOCKOAbKY lp = 1,075 =~ 7 b = 7-0,15=1,05 m.

Ilanenn 2—8 mozxBepxKeHa TOMbKO H3rHOY OT JaBJIEHHS Ipo-
roHos. OnpezenseM BenuYuHsl Harpysok P,, P, P, u omop-
Hble peakUHH OT 3THX Harpy3ok R; H R, B Havajle W KoHUeE
nanenu 2—8 (puc. 36)

P, = P (0,08+0,5/2)/1,075 = 5,98- 0,33/1,075 =
= 1,84 kH;
P, = P (0,5/21,075/2)/1,075=5,98- 0,7875/1,075=
= 4,38 xH,
P, = P = 5,98 kH;
R, = (1,84-2,65+4,38-2,15+5,98- 1,075)/2,73 = 7,55 xH;
R, = 1,8444,38+5,98—7,55 = 4,65 xH.
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Pure, 36. Cxemst narpymenus depnub enun;qnoﬁ yajnoBoli cujxoi H pgUarpaMms
yenau

MaxkcumanpHblit u3ruGaromuit MoMeHT B nanenn 2—§8 Gyner
M = 4,65-1,075 = 5 xH-m,

BepxHuuit nosic aja 37Ol nNaHeNH NPHHAMAaeM KOHCTPYK-
THBHO CllapeHHoro ceyenust 2X 70 X 150 MM 13 nujomMarepuanos
2-ro copra.

IlpoBepsiem npouHOCTb ceyeHMs NpR H3rHGe

M(W =6.5.108/(2-70-150%) =9,5<
< R, /v, =130/0,95 =13,7 MITa.

Pacuem gepxrezo nosca c y4emon HepaspesHocmu

Pacuer BepxHero mosica ¢epMe! NPOM3BOAMM MO CXeme He-
paspesHoii TpexnposieThoil Galiku Ha ocefalomux onopax. Omno-
pamu GankH sBAsIOTCA y3abl ¢epMul. Ocaaku STHX onop onpe-
AieisieM NO M3BeCTHOH (hopMyJie CTPOMTENbHOH MEXaHHKH

A= Ny NIEmp Fop),
i
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rape N; — oceBoe ycusue B dJeMeHTax (pepMbl OT eIUHHYHOM
CHJIBI, TIPHJIOKEHHOH B TOM Ya3Je, BePTHKalbHOE mNepemelle-
HMe KoToporo onpenesnsiercs; N — pacueTHoe oceBoe yCHJHe B
a/JleMeHTaX (epMEl OT NOJHOH HAarpyskH 0O BCeMy MpOJIETY,
l—pnuna snemenra gepmel; Fg—niomans 6pyTTO NOMNEpeuHo-
TO CEUeHHUs dJ1eMeHTa hepMbl; £ yp—NpHBEJeHHbIH MOLY/b YNpY-
TOCTH MaTepHaJia ajeMeHTa (epMel, oOnpejenseMblfi CcOrJaacHo
n. 6.29.

CxeMb! €MHHYHBIX HAarpys3oK Ha (epMy H COOTBETCTBYIOLIHE
JMarpamMmbl YCHJHH OT HUX JaHbl Ha puc. 36, BbYHCIEHHA oca-
BOK A; npuBejeHbl B Tabu. 24, corjlacHO KOTOpPO# cyMMapHbie
nepememennss  Ag= 54 MM, A, =90mMM, A, =84 Mm,
Ay = 75 mm.

IlpoussopuM AedopMaLMOHHBLIA pacyeT cxKaTo-H3rnGaeMol
HepaapesHO# TpeXmpoJeTHOH 6afKH Ha MpOCEJAloIUX ONopax
b, T, I, XX (cm. puc. 34), ucnonb3ys AJist 3TOT0 yPaBHEHHS Me-
Tona cui. (CnpaBoYHHK NPOEKTHpOBILHKa. PacueTHo-Teopern-
geckuit. M., 1960, n. 16.5.1.)

CocrapJisisi ypaBHEHHS TPEX MOMEHTOB H ONyCKasi MpoMexy-
TOUHbIE BLIYHCJIEHHS, IOJyYaeM 3HAYEHHs] MOMEHTOB Ha oro-
pax " u J: M, = 0,007 xH-M; M4 = — 0,533 xH- m.

BriugcnsieM usruGaioliie MOMEHTHI:

B npouaere bI
M, =Pl /4+ M,/2 =5,98-2,15/4 4+-0,007/2 = 3,22 xH.m;
B npoJere I'/]
My = ply/4+ (M, +M,)/2 = 5,98-2,15/4 + (0,007 — 0,533)/
/2 =295 xH-um;
B mpoaere XK
M, =Ply/4 +M,/2=5,98-2,16/4 - 0,533/2=2,95 kH-m.

PacuernbiM siasiercst nponer 5717
[IpoBepsieM NPOYHOCTb CEYEHH B 3TOM NPOJETE NMPH CxKa-
THH C H3rubom

NIF paoq 4+ Ma/ W peq =99,5-10°/225. 10 +
-4-3,22.108/562,5- 10° = 10,15<< R, /7, = 110,95 = 11,6 MTa

Pacyem nusxcnezo nosca

Pacuernoe ycuaune U, = 91,9 kH. Tpe6yeman niowazns ce-
deHHs mosica 6PYTTO

Fgp=U,/(0,75R,) =91,9-10%/(0,75-5,9) = 2,08 10* mn?,
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Tabaunna 24

S % m Sggt Ao, MM Ay, MM Ag, MM As, MM
%‘:’% Foawe |m >, "é;é - Epp Vewnue | NN, ¢ Veunne NN, Venaue | NN, |YowiMe| NN, [
&2 9 11398 | Mima N, - N, . N, —— | Njor | —
Tao uM | > or Po=t| Enp-F or P,=1 Epp F or Po=1 | Enp'F | py=1 Enp- F
25 |2,25-104{1|1,5 | —99500}2631,6) —1,08 {3,902 | —1,83 46,612 —1,56 | +5,636]—1,24) 4,48
2—6 (2,25-104{0(0 —99500|4500 | —1,08 |+2,282 | —1,83 43,867 —1,56 | +3,296j—1,24| 42,62
2—8 (2,25.10¢{1]1,5 | —83100]2432,3| —0,5 |[--1,632 { —0,8] -+2,644| —1,2 +43,918{—1,52} 14,963
3—912,25-10¢|1]1,5 | —83100] 2432,3| —0,6 |--1,632 | —0,81 +2,644| —1,2 +3,918|—1,52| 4,963
3—11]2,25.10410{0 —99500 | 4500 | —0,45 |--0,951 | —0,66 +1,3941 —1 42,113} —1,24 | 42,62
3-—12{2,25-10s{11,5 { —99500{2631,6 —0,45 | 1,626 { —0,66 +2,3851 —1 --3,613|—1,24{ 44,48
2—4 12,25.10412]3 -96800|2199,1 | —1,82 {+10,68 | —1,54 -9,087| —1,32 | 47,746 —1,05| --6,162
4—5 11,05-104148 +13920} 380,74} —0,71 |—6,205 | --0,5 -+4,37 | 40,415 | 43,627 (0,34 +2,972
5—6 11,05-10414]8 —12890] 277,88 0 0 —1 48,527 0 0 0 0
6—7 ]1,06-10214(8 46680 |235,06| 4-0,53 |-}-4,474 | 40,94 -4-7,935| —0,315 | —2,659|—0,25| —2,11
7—8 12,95.10414(8 —17850 300,12 —0,34 |--2,812 | —0,61 -4-5,045| —0,88 | +7,278}--0,17} —1,406
8—9 [2,25-10%]|24,5 | -27850} 88481 | 40,24 |+1,128 } -}-0,4 -+1,8791 40,59 | +2,7721—-0,24| —1,128
9—10{2,25.104[4 {8 —17850(300,12| +0,05 |—0,414 | +0,095 | —0,786| --0,105 | —0,868 (40,17 —1,406
10—11§1,05-1001418 46680 {23506t 10,06 {40,506 { —0,135 | —1,14 { —0,18 } —1,5191—0,25; —2,11
i1—12{1,05-10¢]|418 ~—12890 277,88 0 0 0 0 0 0 0 0
12—-13{1,05-10414 18 4139201 380,74} 0,075 40,561 | 40,21 --1,572| 4-0,245 | +1,834|40,34} -+-2,545
3—13|2,25.104}214,56 | —96800|1087,5| —0,41 |-+4,86 | —0,53 --6,291 | —0,61 +7,24 | —-1,05|--12,462
1—4 |2,25.108|213,5 | 184800 2389,2| +1,62 |-12,087| +1,35 |-10,073} 41,18 | 4-8,804]--0,92| 6,864
1—-7 12,25.105| 214 491900 2187,9| -+0,7 |-+5,449 | -+1,17 -+9,108] 4-1,71 |4-13,311|~+1,37|4-10,6G5
1-<10{2,25.104] 2|4 |-4+91900|2187,9| 10,46 | 13,581 [ 40,71 +5,627| 41,04 | 4-8,096( 1,37 410,665
1—13]2,25.104] 2| 3,5 | --84800| 2389,2| --0,36 |-}-2,685 | 10,45 --3.358| 40,765 | 45,7081 40,92 6,864




3fech TVIOIMAb OCJaa0/AeHHS NPHHATA B NEPBOM NPUOIHMKEHUH

25 % or nurowmany GPyTTO;

pacueTHOe CONMPOTHBJIEHHE PACTSIKEHHIO APEBECHHHI 2-I0 copTa

¢ yueToM KO3(MHUIMEHTOB ¥, H fM,:
R,=my-7/y,=0,8-7/0,95=5,9 MIla.

CThIK HHXKHEro 1osica OcyLIeCTBJIsieM ABYMsA GOKOBBIMM Ha-
KJaJKaMH Ha Harejasx fuamverpoM 16 mm.

Coranacio CHull 11-25-80 TaGa. 17, pacueTHyio Hecyuiyio
cnocoGHocts T, KH, munumgpuueckoro Hareiasi Ha OJUH ILOB
CIJIaYUBaHUs ONpPEJesIsieM:

IO CMSITHIO CPEIHEro 3/71eMEHTa CThIKa

T,=0,5 cd =0,5-15-1,6=12 gH;

Mo CMATHIO KpaﬁHHX 3JIeMEHTOB CThbIKa

T, = 0,8ad = 0,87-1,6=9 xH;

no u3ruby Haress

T3=1,84% +0,0202=1,8.1,62 --0,02- 72.=5,6 << 250d*=

=250.1,6°=6,4 xH.

TpeGyeMoe KOIMYECTBO ABYCPE3HHIX HareJed 1o OIHY CTO-
POHY CTHIKa

n = Uy2T,) = 91,9/(2-5,6) = 8,2 wr.

Ipunumaem 10 nareneif, U3 HMX 4 HareJAbHBHIX GoJTa AJs
CI2KKH HaKJIaJOK C MOSICOM.

IlpoBepsieM NPOYHOCTH CTHIKA

Us/Fyy =91,9-10°/1,65.10* =5,6 << R, =5,9 MIla,
rae F,.. = 2(70- 150—2- 16- 70) = 1,65- 10* mm?

Pacuem anemenmos pewiemxu

Packoc 8—39.

PacuerHoe ycunue cxarusa [, = 96, 8 kH, anuua packoca
4 = 3 10° mm.

IMprnumaem ceuenne 150 150 mm, Fgp = 2,25- 10* Mm%

A =1,/(0,289b6) =300/(0,289-15) = 69,2 < 70;
¢=1—a (,h/100)*=1—0,8 (69,2/100)*=0,617;
Hy/(9Fs,)=96,8-10°/(0,617-2,25-10%) =6,98 < R, =11,6
MIla.
PacuetHsie ycuaus B packoce [ = 12,45 xH; 3=
= — 4,26 xH; nauuna [, = 323 cm.
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INpunumaem ceuenwe 70X 150 MM M3 nnjomarepuana 2-ro
COpTa M NMPOBEPsIEM ero Ha YCTOHUHBOCTh
T, /(QF ) = 4,26-10%/(0,118-70-150) = 3,44 < R,=13,7
Mlla.
3xech ¢ = 3000/A% = 3000/159% = 0,118,

A =1,/(0,289 h) = 3,23 10%/(0,289: 70)=159>150 (ra6x.i4
CHnuIT 11-25-80).

Ceuenne packoca He yBeNHYHBAeM, YYHTHIBasl 3HAYHTE/b-
HOE ero HeOoHaNnpAKeHHe IO CKATHIO, H NIPOBEPKY MO pacTsKe-
HUIO He NMPOH3BOAMM BBHMAY oueBHAHOro 3amaca. Packoc 9—10

npUHUMaeM Takoro xe cedenus 70 X 150 mm.
Packoc 12—13

PacuerHoe ycuane [J,= — 21,82 xH, amuna [, =
= 3,23- 10° Mm.

[Npunumaem cevenne 150 % 150 MM U3 apeBecHHH! 3-TO cOpTa
¥ NpoBepsieM Ha YCTOHIUBOCTH

ﬂ41_/](<pracq) =21,82.10°/(0,539-2,25-10%) = 1,8 <R, =8,9
MIla,

rae
¢ = 3000/A* = 3000/74,6* = 0,539;
A = 3,23- 10%/(0,289- 150) = 74,6.
Onopuylo cTofiky I—8 u croiiky [0—11 npuHuMaeM KOH-
CTPYKTUBHO ceuenuamu 70X 150 MM u3 mpeBecuHunt 3-ro copra.
Crofika 13—14
PacuerHoe ycuiue pacrsixenus Vy; = 27,85 xH. Tlpunu

MaeM cedyeHHe CTOMKH B BHAE TfAXKa H3 apMaTYPHOM CTanM KJaac
ca A-Il nuaverpom d = 16 MM, F,, = 140,8 mm?;

Va/Fye =27 850/140,8 = 198 < 0,8R,, Yo /¥n =
=0,8.285.0,9/0,95 =216 MIla,
rae R, = 285 MIla pacuetHoe comporuBfieHHe apMaTypHOR

cranu A-I1; 0,8 — xosddpruKeHT yMeHbUIEHNS PACYETHOTO €O~

NpOTHRJeHHs TAXeH; P, = 0,9 — KoadpunuenT yciosuit pa-
6oThI.

Pacuem u koncmpyuposarue y3nos

MapKkupoBKa y3/oB AaHa Ha puc. 34.

Onopautit ysen A (puc. 37).

Konctpyupyem ysex B Buae soGoBoro ymnopa packoca Bo
BKJIafpi. BRAagbin Kpenurcsa K HKHeMy noscy gepmbi ¢ no-
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Puc. 37, KOHCTPYKUKXA OMNDPHOTO y3na «A» OGpycuaToil thepmbl

[ —Goatw aAuamerpom 16 mm: 2 — Harean AHAMCTPOM 16 MM, 3, 4, § — yroaks
75X T5X6, 6 — moaoca 466X 860X3 mu, 7, 8 — GoaTH AHAMETPOM 16_, MM, 9 — pepe
aRHuan Hakgaaka 025X 150X 70 mMm, [0 — cposau C #apeiKoH KH5XT70
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MOIILbIO YHOPAa H3 YTOJKOB, CTA/IBHBIX TAXeil U lepeBAHHbIX 6O~
KOBbiX HAKJIAJ0K, [PUCOEAHHSEMbIX HAresMH K HUMKHEMY MO-
Acy (epmbl

[TpoBepsiem BKAAALI HA CMATIE YCHJIHEM CXKATUA OMOPHO-
ro packoca /[, = 96,8 kH. [nowasb cMaATHA onpeaesseM 3a
BbIYETOM HEBOJ/bILIOTO CBeca CEYeHHs packoca, paBHoro 16 mm,
KOTOpbiH Mo/NyuKJICs NP KOMIIOHOBKE y3/a,

F,,=150-150 —150-1,6=2,01-10* mmZ.

Yron Hak/J0oHAa packoca K OCH HHMXXHEro fosica ofnpejesnsiem
no puc 36:

tga = (0,75 + 2,25 - 2.648/8,9)/2,648 = 1,42/2,648 = 0,536;
o = 28°12'
Hanpsixenue cmaTus
Om=J,/F,,=96,8.10%/2,01 - 10* =4,8 < Rew /¥, =
=17,6/0,95=8 MIla,

rae R,ue — pacueTHOe COMPOTHB/EHHe ApeBecuHHbl 3-ro copTa
CMATHIO MOA YoM @ = 28°12' K HanpaBJeHHIC BOJIOKOH, ofl-
perensiemoe no gopmyae (2) CHull 171-25-80
BokoBbie HakMaaku npuHuMaem ceveHnem 70% 150mm  Kpe-
1eHde HX K HuXHeMy nosicy ocyutectsasieM Ha 10 nareasx
anametpom 16 MM, 5 U3 KOTOPBHIX ABJAOTCA GONTOBLIMU
[TpoBepnem GokoBLIe HAKMALKH HA CKaTHE

U,/F ,=848-10%[2 (70-180—2.16.70)| =5,13 < R, =
=13,7 Mlla.

Onpepensiem Tpefiyemoe cedeHHe PacTAHYTBIX YeTbIpex

Tsxel U3 apmarypuoll cranu A-Il
Fuo=U, val(R, v, m, m)=284,8-10°.0,95/(285-0,9 x
X 0,8.0,85) =457 mm?,

rie m = 0,85 — ko3pdUUMEHT, YHuTBHIBAIOWMN HepaBHOMep-
Hvio padory tsikedt (CHull [1-25-80, n 3 4)

[Mpuuumaem Tsxku auamerpom 16 mm ¢ nnomazso F =
= 4 140,8=563,2 > 457 wm*

[TpoBepsiem mpouHOCTL PU U3rHGe FOPUIOHTANLHRIX Yroa

koB [loroHuas Harpyska, NpHXOARILASICH HA ABA YrONKA, Ha-
XOAHTC A

g == U,/b == 84 800/150 = 565 Hfmm,
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W3ruGaloluil MOMEHT B cepefiuHe npoJeta
M =565.150-110/2—565-752/2 =4,66.10° —1,59.10% =
=3,07-10% H.mwm;
TpeGyeMblii MOMEHT COTPOTHBJIEHHSI OLHOTO YroJKa
Wy = My, /(2R v.) = 3,07-10°.0,95/(2-245,0.0,95) =
=6,27.102 mm?,

rae Ry = 245 MIla — pacueTHoe CONpOTHBJIEHHE 110 Npejeny
Tekyuectd ctanu BCr3nc tommunodt 4—10 mm.

Tpunumaem yronku 75X 75 X 6 mm no 'OCT 8509—72 ¢ usm,
AN KOTOPHIX

[,=46,6.10% mm*; Z,=20,6 mm; W, =1,/(by,—Z;)=
=46,6-10%/(75 —20,6)= 8,57-10° > W, =6,27-10° mm®.

CeueHne BepTHMKANbHHIX YTOJNIKOB NPHHUMAEM TaKxke 75X
% 75X 6 MH.

K HuKHeMy KOHIY onopHoH CTOMKM Ha rBO3ffIX ¢ Hape3KoH
IMaMeTpoM 5 MM KpensTcs JBYCTODOHHHE TMOJOCH TOMIIMHON
3 MM, winpuHoi 50 MM 13 cranu BCr3nc. HanGonbiuas necymas
CrocoGHOCTb OJAHOTO rBo3fs Ha H3ru6 cocrasaser (CHull
11-25-80, Tta6na. 17, n.3):

T = 4d* = 4-0,5> = 1 kH;
TpeGyeMoe KOJHYECTBO TIBo3jel
n = V/T = 8,25/1 = 8,25 wr.,

T €. 10 OJIHY CTOPOHY CTOHKH JiocTaTouHO b rBosjedi. KoHcTpyK-
THBHO U3 YCJIOBHA COKPAlUEHHsl THIOPa3MepoB MOJIOC, HCNOMb-
3yeMHIX B OCTAJbHBIX yaJaxX ¢(epmbl, NpHHHMaeM NOJOCH JJIH-
Ho# 540 MM Ha 16 rBo3asx.

Kpensenne KoHua cToiiki K BepXHeMy nosicy depmbl npous-
BOJAMTCS NOCPEACTBOM CTAXKHOFO GoaTa auamerpoM 16 MM, naor-
HO oGxuMmatouero ysen. B stom yane Gonr pab6oraetr Kak ABy-
cpeanbiit Hareab. YTOJN HakjioHA YCHJIHA Ha GOAT K MPOJCJb-
HBbIM BOJIOKHaM BepXHEro rnosica coctapiser o = 90°—14°=76°,
rae 14° — yroa HakaoHa BepxHero nosica KoshbuuueHt ko=
= 0,647 onpenensem no CHull 11-25-80, Ta6n 19 Torxaa secy-
ulas crocoHOCTb AByCpesHoro GoJra

T=2.2,5d* Vky =2.2,5-1,60 10,647 =103>V,=
=8,25 kH.
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Puc. 38. ¥Ysen «B» GpycuaTtoii (pepmst

OnpesesisieM WHPUHY ONMOPHOM MOLAYUIKA M3 YCJIOBHS CMsi-
THSI ee TONepeK BOJOKOH ONOPHOM peakuueir ¢epmpl Rpy =
= 54,97 xH

bon =R Yn/(bRexy,) =54,97-10°.0,95/(150-3) =116 mm.

[IpruyuMaeM MOXYWKY IMUPHHOMH 15 cm.

¥Ysen 5 (puc. 38)

B yase cxogaTes [iBa dJeMEHTa BePXHEro nosca, ONOpHLIA H
pacTaHyThlil packockl. KOHCTPyHpyeM y3ea MPOCTHIM JIOGOBEIM
yIopoM ONOPHOTO pacKkoca M BepxXHero mosica. B touxe nepece-
ueHMs ocell ycTaHaBJAUBaeM LeHTPoBoH Gont. dTUM GoJI0TOM CTH-
FHBAIOTCSA TaKXKe CTa/MbHBle IOJOCH y3/1a pacTAHYTOro packoca
u 6pychba omopHoit naHenu BepXHero mosica. B yaje onopHbli
packoc COeIHHEH C ABYXBETBEBLIM 3JEMEHTOM ONOPHOH MaHesH
CTSKHBIM GonToM nuamerpoM 16 mm. KoHupbl BeTBeft onopHo#
IaHeNH COEJMHSIOTCA € BEPXHUM IOosicoM ABYMs Gosaramu [Ha-
meTpom 16 mMMm.

IIpunuMaem LeHTPOBo# Gosr auamerpoMm 20 MM. Yroa Ha-
KJIOHA PacTAHYTOTO packoca K NMPOJOJNBHBEIM BOJOKHAaM JpeBe-
CHHBI BepXHEro MNosca paBeH:

Q=@ + Q== 14° 4 34°16" = 48°16’,
rie @, = arctg (1,42/2,084)= 34°16';
ke=0,72; V'k, =0,848,
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Hecymas cnoco6noctb oxHoro ycmoBHoro cpesa 6oata gua-
metpoM 20 Mm:

N0 CMSTHIO APEBECHHBbI

T,=0,5 cdkq = 0,5-15-2,0.-0,72=10,8 kH;

no usruby 6Gosara

T,=2,5d% V'ky =2,5-22.0,848 = 8,48 xH.

Pacuetnoe ycuame Ha oaun cpes Gosira

D,/2 = 13,92/2 = 6,96 xH < T, = 8,48 xH.

CranbHble NoJOCH KPENATCsl K PacTAHYTOMY packocy rBO3-
AAMH AuaMeTpoM 5 MM, AanHOH 70 MM. Hecymas cnoco6HOCTB
onHoro reosas Ha u3ru6 T = 1 kH. TpeGyemoe KosmnuecTBo
rBo3fei

Mig = [o/T =13,9/1=13,9 mwr.

[Npunumaem 16 reosneit, no 4 reo3as B 2 psAa ¢ ABYX CTOPOH
packoca.

[IpoBepsiem npowxocTh nosockt 50 X 3 MM, ociabiaeHHOH OT-
BEPCTHEM MO LEHTPOBOH GOJT, Ha pacTsiKeHHe:

Fyp = (60 —1.21)3 =87 mm?
Ilz/(2Fm') =13,92. 103/(2'87) =80< Ry Ve/Vn =
=245.0,9/0,95 = 232 MIIa.

Iporu6é depmmb

MaxkcumanbHbiil Nporu6 no H¥XKHEMY Mosicy ¢epMsl OT pac-
weTHOH Harpysku Ag = 82 mM. OTHOLUEHHE HOPMATHBHALIX Ha-
rpy3ok Ha 1 MM? NOKpLITHA C yueToM cOGCTBEHHOro Beca (epMsl
K pacueTHbiM coctabiser (1,293+0,128)/(1,9134-0,141) =
= 0,692, COOTBETCTBEHHO MAaKCHMaJbHBIA nporu6 epmsl
OT HOPMAaTHBHHIX Harpy3ok Ap = 82-0,692=057 mm, uTO0 CO-
craBnsier /314 < 1/300.

O6uuit BUI 3anpoeKTHPOBaHHON GpycuaToll (hepMbl NOKa3aH
Ha puc. 39,

ITpumep 2. 3anpoexTHPOBATH METANNOAEPEBSIHHYIO TPE-

YTOJIbHYIO 9eThipexnaHeJbHyilo ¢epMy npogerom 18 M, marom
3 M Il YTENVIEHHOIO NMOKPHITHS AepeBoo6padaThiBaloLiero e-
xa (puc. 40)

BepxHHiT 1osic COCTaBHOro ceyeHMst H3 COCHOBHBIX GpyChbeB
2-ro u 3-ro copTa Ha nuIaCTMHYATLIX HarensX, Huxunit nosc us
apmarypHoit cranu knacca A-l1I1. ITo depme ykaazuiBaoTes
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Tab6anuna 25

o BaeMeHTH QepMBI Yc:aue, . = DaeMeHTH GepMul yc:ﬂ“e'

= E4 )

1 | Onopras nanean —192,7 {{ 3 | Huxuui nosc +182,45
BepXHero nosca 4 | Packoch —51,25

2 | Konnkosast namean { —127,1 || 5 | Croiika +53,3
BepXHero nosica

yTenJieHHble IJINTH NOKPLITHA mupHHOi 150 cM, KpoBAst U3 BOJI-
HHCTHIX acOeCTOLEMEHTHBIX JIHCTOB. PafioH crpouTenscTBa
r. Apxawrenbck. YcnoBus sxcnayarauun A-3 no Ta6n.
1 CHuIl 11-25-80.

Bricota ¢epmbl B cepenune hy, = 2,96 M, uTO cocraBaser
/6. Tlpu yruoHe KpoBau 1:3 yron HakIoHa BepXHEro mnosica

a=18°25'; sina = 0,3162; cosa = 0,9487.

CoGcTBeHHBIH Bec NOKpHITHA g, = 0,467 xH/M?,

gt = gy/cosa = 0,467/0,948 = 0,49 kH/m? ropusonranb-
HOH MpPOEeKUHH.

CoGcTBeHHbIH Bec (epMbl

g, = (&1 +P)/[1000/(Kep ) —11 =
= (0,467 4+ 1,5)/{1000/(4-17,8)— 1] =~ 0,15 xH/m2,

Hopmatuenas cheroBasi Harpyska ans IV pailona na 1 m?
ropusoutanbuoit npoekuun Pp = 1,5 kH/m?% npu gv"/P; =
= (0,467+0,15)/1,6 = 0,41 Ko3tduuHeHT neperpyskn paseH
1,6.

Cymmapnas Harpyska Ha 1 M roOpH3OHTa/lbHOH NPOEKUUH

depmrl:
HOpMAaTHBHAsl

g% = (g% +g", + P¥) 3=(0,49+0,15-+ 1,5)3 =6,42 kH/m;
pacuetHas
% =[(g} +8k) m+ Pl n] 3=[(0,49+0,15)1,1+
+1,5-1,613=9,31 kH/m.

PacueTnbie ycHIMSI B CTPeXHAX (epMBl NpH HarpyXeHHH
o BceMy npoJieTy AaHH B Taba. 25.
Onopuble peakuun OT pacueTHONR Harpysku

A = B = qyl/2 = 9,31-17,8/2 = 82,86 kH.
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Ceuenre OonopHOH NaHeNH BEPXHErO NOSiCa KOHCTPYHPYEM
COCTaBHBIM H3 TpeX GpycheB mMpuHoit b= 15 cM u oOlue#l Bbl-
cotolt h = 3X 15 = 45 cm, coeMHeHHBIX MeXIy cobol Gepeso-
BBLIMH NMJAACTUHYATHIMH HareJsiMH, npuueM xpaiHde Opychbsl ce-
YeHHs: M3 BTOPOTO, a CpeJHHUI H3 TPETbEro CopTa APeBEeCHHbI COC-
Hbl. OnopHBIH y3ell NPOeKTHPYEM TaK, YTOObl OH He BRIXOAMJ 3a
ra0apuThl CEUEHHsT KOJOHHHI. ¥ CUJIHE B OMOPHON NaHeNny BEpX-
Hero nosica nepejaeTcs LUEHTPATIbHO.

PacueTHbIil H3rHGaOWMA MOMEHT OT BHEYy3J/10BOH pacmpeje-
JIeHHOi HarpysKu B cepefuHe ONOPHON NaHes il onpejenseM Kak
B OJIHOMPOJIETHOH Banke

M =g, [% cos® a/8 =9,31.5,872.0,94872/8 = 36,1 kH-M.
HJIOHJ.&IU: TNoNepeyHoro CeYeHUA JAEeMEHTA
Fyaea= bh =150-450 =6,75.10° Mm%
MOMEHT COINPOTUBJIEHUS
W =bh?/6 =150-4502/6 = 5,06-10° mwm?;
pacueTHbIC COIIPOTUBJCHUS
Ry, =Ry= Ry = 15m,/v, =15.0,9/0,95 = 14,2 MlTa;

I ApeBecHHbl 2-ro copTa. AHaJIOrHYHO IS JPEBECHHBI 3-TO
copra — 10,4 MIla:

Mo = lo/r = 587/(0,289- 45) = 45;
A = phy = 1,18.45=53,

rae
p=V T+ K, bhn,/(In,) =) 140,08-45-15.2/(5,87%.8) =
=1,18 CHull I1-25-80, dgopmyaa (12);

Kep =1,4/(8by,) = 1,4/(1,2-15) =0,08;

@ = A/A? =3000/53* = 1,06;
E=1—N/(QR, Fg,) =1—192,7-10%/(1,06-14,2.6,75.10%) =
=0,81;
My=M/E =36,1/0,81 =44,6 xH.u;
W pace = WK, =5,06-10°- 0,85 =4,3-10° mm®.

[TpoBepsiem MaxkcuMasnbHOe HanpsixKeHHe B ONOPHOH MaHeau
no ¢opmy.e (28) CHulT 11-25-80

NIF pagu + My W g0 =192,7-10°/6,75.10% 4-
+44,6-10%4,3.10° =13,4 < R, =14,2 MITa.
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Jlnst KOHBKOBO# NaHeIH NPHHHMaeM cedeHue U3 AByX 6pych-
eB 3-ro copra obumeii BuicoToil b = 30 cM u mupunoi b = 15 cm.

Fgp = 150- 300 = 4,5- 10* Mm%
M3ruGaioliui MOMEHT OT HarpyskH B cepejKHe npoJera
Mg =qy I} cos® a/8 =9,31-3512.0,948%/8 = 12,9 xH .M
Pasrpy:Kalouiuil MOMEHT OT NPOAO/NBHOM CHJILI B cepeinHe
nposeTa KOHbKOBOJ naHesau
M, = Ne = 127,1.0,0375=4,77 kH:wm;
MakcUManbHeIR  HaruGaiomuit momeHt M, = 8,6 kH:m
C y4eToM pasrpyKaiolllero MOMEHTa, HMEIOLIEro TPEeYroJbHYIO
¢dopMy, He coBnajaeT C CepPeAMHOH npoJieTa, a HAaXOAMTCA Ha
paccrosiiuy 1,97 M OT JIeBOH omophbi:
F g, =150-300 =4,5-10% Mm?;, W = 150-300%/6 =2,25-10° mm®;
Ao = lo/r = 351/(0,289- 30)=40,5; A = pA, = 1,17-40,5=
= 47,4;
p onpenensiem no CHull 11-25-80, ¢opmyana (12)
¢ = 3000/47,4* = 1,34;
E=1—N/(QR Fgp) =1—127,1-10%/(1,34.10,4.4,5-10") =
= 0,797;
N/Fpaeq + M /(EWK,,)=127,1.10°/4,5.10% 4
+8,6-10%/(0,797-2,25-10°.0,85)= 8,46 << R, = 10,4 MIla.

DneMeHTaM ONOPHONH W KOHLKOBOH Nameseil npujaaercs Bhi-
ru6, papHuiii 1/200 I,

Bpycba Bepxnero nosica coeguHsieM CKBO3HHIMH Gepe3oBbl-
MH NJacTHHKaMu TOJIUHUHOMN 12 Mm u annHo# 58 mm. lllar mex-
ny naactuikamn S = 108 = 120 mm. Hecymas cnocof6HocTb
onuoro narens (CHnll 11-25-80, o 5.29)

T =0,75 by, = 0,75-15 = 11,25 kH

Tpebyemoe KOJMMECTBO MJIACTHHOK B ONOPHOH nawenn on-
penesstem no Gopmyne (45)

Nug = 1,2MSep/(El 6, T)+ kN T =1,2:36,1.10°.4/(0,81 x

X 3-450-11,25-10% + 0,2.192,7-10°/11,25.10° = 17,2 wr.,
IpHHUMaeM
nyn = 0,4l/S = 0,4.5870/120 = 19> 17,2 urr
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3aech 3nauenue k = 0,2 NpUHATO MO YCJAOBHUAM yriopa
BEPXHEro KOHLLa ONOPHOM NaHeNu TOJBKO CpeJHHM 6pycoM.

Jlna KoHbKOBOH maHeny TpeGyeMoe KOJHMYECTBO MJIACTHHOK
Rya, = 12 wr. onpenensdeM aHaloOru4HO H3 YCJIOBHA ynopa B
ONOPHYIO MaHeJb TOJABKO HHXXHero Gpyca.

HuwxXnuit pacTanyTelit nosic ¢epmbl NpoOEKTHPYeM H3 apMa-
TypHO#l cTa/iii nepHoandeckoro npoduas kiaacca A-I11 B Bune
O/IHHOYHOTO TSXKa.

Ceuenne Tsi2ka onpegensieM 1o gopmyJe

F =Nv,/R, =182,45-10%.0,95/375 =463 mnm?,

NPHHAMAEM TAXK AuameTpoM 25 MM, F = 491 > 463 mm?.

Ha xonue oavHOYHOro TA2a /1A COEAHHEHHUS €r0 C NapHLIMH
THXKaMH ONOPHOIO yaja (pepMbl MPHBAapeH HAKOHEUHHK C pe3b-
60it u3 Toft e cranu. TpeGyemas miowafb HETTO HaKOHEUHHKa
cocrapiseT 579 mm2, npuHUMaeM ero Juametp 32 MM C JIOLLA ABIO
ceuyenusi HeTTo 640 Mm2,

Hakosneunnky npuBapuBaeM K TSXKY C NOMOILBIO HaKJ1aXOK
n3 apmatypHoit craau A-IlI

Tpebyemas njowwasb cedeHHWs NapHHX TAXel B Galuimake
ONOPHOTO yaNa cocTaBaseT 545 Mm%, npuHUMaeM 2 TsXKa n1MaMer-
pom 20 MM ¢ nyionLabio cedenns 628 mm2.

B nensx ynudmkauum cxarthle packochl BbINOJAHsSEM U3
6pycbeB 3-ro coprta ceuenneM 150 X 150 mm:

I, = 382, eM, rp = r, = 0,2891=4,35 cm,
A=I[/r,= 382/4,35= 88, ¢ = A/A2= 3000/88% =0,386.

IpoBepsieM packoc Ha yCTOHYHBOCTb:

N = 51,95 xH; F ., = 150% = 2,25. 10* mm?;
bl\/l‘/(chpw,) =51,25-10%/(2,25-10%.0,386) =5,9<R, = 10,4
Ifa.

Hanpsixenus cMaTus BepxHero nosica epMul OF Topua pac-
Koca

Oeny =N/F gy =51,25:10°/2,25.10°= 2,2 < Ry, =
=6,3 MIla npu o, =43°.

Pactasy™™io croiiky NpoekTHPyeM H3 apMmaTypHOi cTaam
knacca A-111 B pune oxuHouHoro Tsxa, TpeGyeMas nJaowajb
ceuenust Koroporo 135 Mm% npunuMaem TsK AvametpoM 14 MM ¢
naomansio ceueHns 154 MM, HakoHeuHHKM K THiXKaM npuHHMa-
eM auamerpom 18 mm.

121



Pacuem yanos gepmot
Onopubiii y3ea (pic. 41, a)

TpeGyemast molaib CMSATHA B OMOPHOM Y3je Moj MJIacTH-
HOH, nepexaroulell YCHIHE OT HHXKHETO Nnosica Ha BepXHHUA,

Fom =N/Rew, =182,45-10%/12,6 = 1,45. 10 mm?,

rae Ry, — pacueTHoe CONPOTHB/IEHHE CMATHIO APEBECHHBI 2-ro

copTa noz yrioM o = 18°26" k BosIoKHaM ¢ yyeToM Kosdbuuyen-
TOB My U V,, onpegensiercs no ¢opmyae (2) CHull I1-25-80.
Ilupuna naacTHHL paBHa WHpHHe nosica 150 MM, Toraa Bol-
coTa nAacTHHbl hg, = 1,45- 104150 = 97 MM; KOHCTPYKTHB-
HO MNpPHHHMMAaeM BBICOTY maacTHH hAg, = 250 mm, F,, =
150 - 250=3,75 - 10* mm®.
JlaBjenue Ha | MM? nJ1acTHHBI COCTa BJSET:

g =N/F,, =182,45.10%3,75.10*= 4,86 H/mm?;

MaKCHUMaJibHbI# H3rubawliyil MOMEHT B NJiacTHHe Ha 1 MM ee
[IHPHUHBI

M =ql3/12 ==4,86 (150 +10-2/2)2/12 =9,74.10® H- um;
TpebyeMblfi MOMEHT CONPOTHBJEHHS MJIACTHHbI
Wrees — My, (R, ¥.) =9740-0,95/(245-0,95) =39,8 mm?,

rae R, — pacyeTHoe CONPOTHBJIEHHE MO Mpejeny TeKyyecTH
craan BCr3nc.

INpuHuMaeM njaacTHHY TOJLIMHOA 18 MM, MOMEHT CONpOTHB-
Jeunn xoropo#t W = 1.18%/6 = 54 mm® > 39,8 mm3.

CapKy ymnopHO# niacTHHbLI ¢ GOKOBLIMH MacTHHaMH Oalll-
MakKa fIpOM3BOJAHM CIVIOLIHBIM ABYCTOPOHHHM LIBOM TOJILI.lHHOﬁ
8 mm. [lapuble TAXKH npHBapHUBaeM ABYCTOPDOHHUM WBOM TOJ-
wuHoit 10 MM, mauuoi 10 cMm.

TpeGyemass niomwags CMATHS OMOPHOH NJIOCKOCTH

Fou = Ayn/imy Rey,) =82,85-10°.0,95/(0,9.3,2) = 2,74-
10* Mm?,
rae RcMa. — pacyeTHoe CONPOTHBIIEHHE APEBECHHb! CMATHIO TIPH

a = 90° —18°16' = 71°34’. Tpebyemasa umMpuHA NJIOWAAKH
cMaTusi @ = F,u/b = 2,74- 10%150 = 182 wmm, npHHUMaEM
a = 200 Mm.
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Puc. 41, ¥aawm meraanoaepesanHofl TpeyronsHoi depmb

a) onophutit yaen; 6) KOHLKOBBI} yaed: &) CPeRHHA Yy3en HWxHero nosca [/
napnble THXY AuaMmerpom 20 MM; 2 -— HAKOHCUHMK AMameTpoM 28 mm; 3, 4 no-
aoca 150X 140X10; 5 — yronox 125X80X10; 6 — anTHcenTHpPOBaHHARN MOAKAZAKA}
7 — ynopuas cieHKa Gawmaka 250X 190X 18: 8 — mnoaoca 250X 140X10; 9 — Kpe
nexHwle BHATW; [0, 1/ — Gontw anamerpoMm 16 MMm; /2 — pepeBsHHan HaKAaAKa
70X 150%930; 13 — TAax auamerpoM 14 MM; J4— mafiGa 140X 140KL0; 15  yro-
Jox 125X80X10; 16 — niacTHHa; {7 — BajuKk AuaMerpoM 36 wmMm; 78 — Goat Auna
MeTpom 16 mM; {9 — nonoca 310X 100X18; 20 — TaR AnameTrpoMm 25 MM
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KoHbkosblii y3ea (cM. puc. 41, 6)

Tpebyemas naowaip waiobl 415 Nepefaud yCHJIHs OT pac-
TRAHYTOH CTOHKM BepXHeMY NOSICY W3 YCAOBHSA CMATUA

Fy =N1’n/(mn RchJ =53,3.10°-0,95/(0,9-3,2) =
=1,76.10* M2,

npuxumaem mwafi6y u3 crany BCr3nc paamepom 140X 140 mm, ¢
njomansio Herro 1,94- 10* Mm®. Tommuny wait6el onpenenseM
M3 yCc/I0BHsl ee u3ru6a v npuHuMaem 10 mm.

¥Y3ea uusuero nogca (cm puc. 41, 6)

MeTtannuyeckne AerajnH, BXOASILLHE B Y3/I0BOE COEAMHEHME,
BeinosHstiorea U3 ctanu BCr3nc. Ceuenne yrosikos mo pacuery
Ha pactskeHHe npuHaTo 125X 80X 10 MM, a ceueHHe nmpuBapeH-
HBIX K TaxaMm nojsoc—310 X 100 > 18 mm. Coenunenue mnonoc ¢
yFOJIKaMH OCYLIECTBJASIETCS C MOMOILbIO BaJHKOB, JHaMETP KO-
TOPBIX ONpeJesNsieM H3 YCJI0BHS H3ruba U npuHumMaeM 36 Mu.

Apku

6.37. 'nyTok/eeHble AepeBsiHHbIE ADKH, KaK NpaBHJIO, CJe-
AYET NpPOeKTHPOBATh KPYTOBOrO OMEPTAHHMA INOCTOAHHOrO Nps-
MOYroJIbHOI'O CEYeHHs! C COOTHOLIEHHEM CTpeJibl ogbeMa K Mpo-
JeTy cBoliue !/, W WHPHUHLI K BhICOTE ceueHMs cBbiwie /g,

Ouepranye CTpeabYaThiX TPEXIIApDHUPHLIX apoK onpejpes-
eTcs U3 yc/I0BH# obecneyeHHs 3alaHHOro BHYTPeHHero rabapura
3/\aHNA; TIPH 3TOM CTpe/y MOAbeMa MONyapoK PeKOMEeHAYeTcs
NPUHUMATh '/;, — /5 AMHHBI XOPJB! NOMYaPKU.

PekoMenayeMule cXeMbl, MpoJieThl H APYyTrHe reoMeTpHYecKue
napaMeTpbl apok npeictaBjaeHsl B Taba. 1.

6.38. Pacuet n npoexTHpoBaHHe apPOK CJEAYET MPOH3BOAUTD
no npaBWJIaM CTPOUTENBHOH MEXAaHMKH M B COOTBETCTBUH CO
CHulT -11-25-80, n.n. 6.25—6.27.

6.39. OnopHoe naBieHHe H Pacnop OT apOK B 3aBHCHMOCTH
OT KOHCTPYKUMM 3HaHUs BOCNIPHHMUMAIOTCS OTAENbHBIMH DyHIa-
MEHTaMM W/ 2Kes1e306eTOHHbIMH, KaMEHHbIMH HeCYyLIHMH KOH-
CTPYKUMSAMH 3AaHMsl, a TaKXe CTajJbHbIMH 3aTsXKKaMH.

Onupanue apoxk Ha QyHAaMEHTHl HJAHM HeECYylIMe KOHCTPYK-
UMK 34aHUSI ¥ COMpPRKeHHe B KOHbKE MOFYT OCYIMECTBAATLCA:
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a) Henocpe/ICTBEHHbIM YTI0POM YaCTH TOPLOBOH NOBEpP XHOCTH,
NEHTPUPOBAHHON MO OCH apKH; NPH 3TOM (QUKCALUA ONOPHHIX
Y4acTKOB apKH B NPOEKTHOM MOMOXEHHU OCYLIECTBAAETCS C HC-
NoNb30BaHHEM CHELHANbHBIX CTaJbHBIX COEAUHHTENbHHIX 3Je-
MEHTOB (MJIacTHH, YTOJKOB, IUBEJJIEPOB);

6) yepe3 cTalbHOH MIAPHHUP.

6.40. Tlnomanky, nepepaioliye yCUIHe pacropa B TOPLbE
apxy, NOJXKHB ObITh OPHEHTHPOBaHbl HOPMaJbHO K €€ OCH.

B apkax c¢ 3ataxkamH nposetom Gosee 30 M OfHa H3 onop
ycTpauBaeTcs NMOABHIKHOM.

Pacnop monorux AByXIiapHUPHLIX apOK MPH CTpele Moxbe-
Ma fo '/, [ paspewaetcsi onpefensiTh, KAk B TPEXIAPHHPHbLIX.

6.41. Pacuer apok Ha NpoOYHOCTb NPOU3BOAUTCA MPH CJe-
MYIOIUHX COYETaHMAX HArpysoK:

a) B nosorux apkax (f<< 1/3))

pacyeTHas NOCTOAHHAs H BpeMeHHasi (CHerosasl)) Harpysku
Ha BCEeM NpoJieTe H BpeMeHHas Harpy3Ka OT NOABEeCHOro obopy-
JOBaHMusl;

pacyeTHaa NOCTOSIHHAS HArPY3Ka Ha BCeM IpoJieTe, OXHOCTO-
POHHAS BpeMeHHasl (CHeroBasi) Harpy3ka Ha IIOJIOBHHE npoJieta
H BpeMeHHas Harpyska OT NOJBecHoro oGopyAOBaHHsi;

pacyeTHasi MOCTOSTHHAsi Harpyska Ha BceM IpoJsieTe, OJHO-
CTOPOHHAR BpeMEHHas (CHeroBas)) Harpyska, pacnpene/eHnas
1o TPeyroJabHHKY Ha nosnoBuHe nposera (CHull I1-6-74, Ta6a. 5,
1. 2), n BpemMeHHas Harpy3Ka OT NOABecHOro oGOpyAOBaHHS;

6) B cTpeabuathix apkax (f = 1/3 [) — pacuethan mno-
CTOSIHHAS W BPEMEHHAas (CHeroBas) HArPY3KH Ha BCeM nposere
M BpeMeHHas Harpyska OT MOJBeCHOro oGOpYROBaHHs;

pacueTHasi NMOCTOSIHHAs Harpyska Ha BceM npoJere, Bpe-
MeHHas (CHerobasi) Ha NMOJIOBHHE NPOJIETAa WJIM YacTH €ro B CO-
orerctBiH co CHull I11-6-74 u BpemeHHas Harpyska oT nos-
BecHOro oGopyJOBaHMA;

BeTpoBas Harpyska ¢ NOCTOSIHHOH H OCTaJbHbIMH BpPeMeH-
HBIMH HarpyskamH.

6.42. I'lpu pacuere ABYX- H TpPeXIUAPHUPHLIX aPOK HA HECHM-
MeTPHYHYIO HaArpy3ky, pasbveHHe mocsenHell Ha CHMMeTpHU-
HYI0 M KOCOCHMMETPHYHYIO COCTaBJSIOLIHEe NPOM3BOXHTCHA MO
BCeMy NpOJeTY apKH.

6.43. PacueTHEIM cedeHHeM apKH VIS KaXJOro COYETaHHs
HATPY3OK NpY pacyeTe Ha NPOYHOCTh ABAAETCA ceYeHHe ¢ HaM-
60J1bILIMM H3rHOAIOUMM MOMEHTOM, AJIS KOTOPOro onpejensieTcs
TaKXXE HOpMaJ/lbHasl CHJIa; NPOBepPKAa HOPMaJIbHBIX Hampsxe-
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HH} B HeM OT CXKaTus C H3rHOOM NPOM3BORUTCS B COOTBETCTBHY
co CHuIl 11-25-80, nn. 6.25—6.27.

[1puwmep 1. 3anpoekrtupoBarh TpexwapHHPHYIO AOLLATO-
KJIEEHYIO apKy KPYrOBOTO OYEepTaHHs AJIfl MOKPBLITHA OTalJH-
BAeMOI0 CHOPTHBHOTO 3JaHHA.

HNcxoaubie aaHHble

ApKa nocTosHHOro NPsSIMOYroJILHOTO CeyeHHs, npoJer [ =
== 60 ™M, ctpena noabema f = 11 M > [/6 npu ware 6 M, onops!
wenesobetonnsie  (puc. 42). Padion crpourtenscrsa III mno
cHeroBoil narpyske.

Orpaxjamolasi 4acTb NMOKPLITHS COCTOHT M3 yTENJeHHBIX
naut pasmepom 1,56 X 6 M, yK/IaapIBaeMblX HENOCPEACTBEHHO
Ha apku. Ilo ninTam ycTtpauBaeTcst KPOBAS H3 OLMHKOBAHHOMH
CTasM.

YcTofiuMBocTh apok M3 NMOCKOCTH oOfecnedHBaeTcsl TNpo-
JO/IbHBIMH A€PEBSIHHBIME peGpamM IVIHT H CTaJbHBIMH JMaro-
HalbHLIMH TSKaMil, KOTOpble PaciioJioXKeHbl B TOPUAX 34aHHS
v yepes 24 M BOJIb 31aHus1, 06pa3y st nonepeyHtie CBA3eBbie (ep-
Ml [TpofonbHbie pe6pa MAHT NPHKPENJEHb! K BEPXHUM I'PaHsM
apoK, a B KOHbKe W NsTaX MoJyapoK NMOCTaBJEHbl NPOJOIbHLIE
3/IeMeHThl C ynopoM B GOKOBbi€ I'DaHM apoK.

Feomerpuueckue pasmepbl 0CH apKu
[Tpu pacuetHoM nposete [ = 60 m M cTpese noabeMa ee f =
= |1 M paauyc apku Haxomum no QopmyJe
r= (I 4/)/(8f) = (60* + 4 - 113)/(8 - 11) = 46,41 m;

UEHTPANBHBIA YTOX AYTU MONYapKy o onpejessieM U3 Boipa-
WEHHUs!

coso. = (r — f)ir = (46,41 — 11)/46,41 = 0,763,

oTkyRa o = 40°16’. LleHTpa/tbHbI# yroJd Ayrd apku 2o =
= 80°32°, pauHa Ayru apku

S = (nr - 20)/180° = (3,14 - 46,41 - 80,54°)/180° =
= 65,2 M.

KoopauHnatel Touex ocn apKH y A1 BLIYHCIEHHS MOMEHTOB
M naxoaarca no opmyne

y=Vrr—({12—xF — 1,
rne A =r—f=4641 — 11 = 35,41 M u npusesenst B
Tabn. 26.
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Puc. 42, TNonepeunnit Kpoban u3 oyunxolfarned cmaal
pa3pe3 »n nJiaas apou- .
HOTO NOKPLATHA {laurmsr noxpeunus pasmepor 1555
¢ murepdaobammbin ymenaumenei

Tnymonneenan apka 240 x 1344
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Tabauua 26

Koopanuate 3Hauenite KOOPAHHAT TONCK OCH apKi, M
X 0 5 7 10 15 20 25 30
] 0 3,6914,9 6,47 | 8,51 | 9,91 110,73 11
¢ 40°15°132°36*{26°54°|25°30°{18 51|12 27'| 6°12’ 0
Harpyaxu

[Mocrosnnbie pacueTHble HATPY3KH Ha | M? rOpH3OHTANbBHOM
IPOEKIHH NOKPLITUS ONpejeasioTces ¢ BBeAeHHeM Ko3dhHlHeHTa
neperpy3ku 2 B coorBerctBUM co CHull 11-6-74, nn. 2.2.
HopmaruBuble HarpyskH yMHOXaioTcA Ha  KoshbHIHeHT
k = S/l = 64,4/60 = 1,07, yuuTblBalOWHI pa3HULy MEXAy
AJIUHOM LyTu apKM M ee mpoeKuued

Bec cueroBoro nokpoa ans 11l padiona P,= 1 xH/m?
FOpH3OHTAJILHOH MPOEKUHH; KOIPPHLHEHT ¢,, YUHTLIBAIOWNH
¢popmy noxpoitusi, 8 coorserctauu co CHull 11-6-74, Ta6n. 5,
n 5.5 6yner paseH:

¢, = U(8f) = 6018 - 11) = 0,682;

TOra HOpPMaTHBHAsA PaBHOMEPHO paclipelesieHHass CHerosas
Harpyska

‘l:" =P0'(‘l :—_l -0'682 =0,682 l’([‘l/M2

CofcTBeHHbII BEC apKH B 3aBUCHUMOCTH OT HOPMatdBHOTO
Beca KpOBJU U cHera onpefenum no opmysae npua. 2

n = (g + P2 )/[1000/(K o )— 1] = (0,594
+0,682)/11000/(4-60) ~1] =1,276,3,16 =0,404 xH/w?.

COop MOCTOAHHBIX HArpPy30K apO4MHOIrO MOKPLITHS NpPUBEAEH
B Taba 27. [TonHas HOpMATHUBHAA Harpyaka OT COGCTBEHHOro
Beca g¥ = 0,998 kH/M? ropusoHTanbHOR MpoeKUUH.

OTHOllleHHEe HOPMATHBHOTO COGCTBEHHOIO Beca MOKPLITHA K
Becy cHeroBoro nokposa g"/P; = 0,998/1 = 0,998; ko3dbtu-
uneHtT neperpysku n = 1,41 (CHull 11-6-74), Toraa pacuer-
Hasi cHeroBast Harpyska Ha | M* ropusoHTanbHONR NpoeKuHH
NOKPBITHS

Py = Pynic, = 1 - 1,41 - 0,682 = 0,962 kH/m?
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Ta6anua 27

HopMmatue- Pacuctitan
Haumcnosaune sacMmeuta Has uwarpys- an Harpyska,
wa, xH/wm? wkH/m?
Manra nokpeitTis
ac6ecToueMeHTHBIR JUCT 0,187 Lt 0,206
Kapkac i yTenjuTesnh 0,364 1,2 0,437
Kposas u3  ouuuxkosauuof 0.043 (R 0,047
cTanu
Apka 0,404 e 0,444
{logsecune aGapyaonanue - — 0,03
Hroro 0,998 —_ 1,164

[lpu creroBoft Harpyske, pacrpefeseHHON MO TPeYTroNbHH-
Ky, koadpbuinent ¢, = (2 4 2,2)/2 = 2,1 no unrepnonsuuy u

Py = Pync, = 1. 1,41 - 2,1 = 2,96 kH/m?

PacuetHnble Harpy3kd, npuxoasiuuecst Ha | M TOPH3OHTa/b-
Hol npoexknuu apku npu ware apok 6 m, HaxomaTca:
OT COBCTBEHHOro Beca NOKPLITHA no Tabi. 27

g, = 1,164 6 = 7 «H/wm;
OT CcHera

P, = 0,92 - 6 = 5,8 kH/m:

Py, =296 6 = 17,8 kH/™

Cmamuveckuil pacuem apxu

CxeMpl Harpysok rokasaibl Ha puc. 43.

Pacuet apky NMPOUSBOAUM IS CACAYIOMUX coUeTaHUH wa-
rpy3ok |) nocrosHHON U cHeroBoH, paBHOMEPHO pacnpeaeneH-
HOW o B8cemy MpoJeTy; 2) NOCTOAHHOH MO BceMy NpoJery u
CHEroBofi, paBHOMEPHO pacnpe/iesieHHol) Ha NOJIOBUHE NpoJeTa,
3) nocronxHOR N0 BeeMy MIPOJIETY 1 CHErOBOH, pacrpeje/eHHOH
HOo TpeyroJabHUKY Ha tosoBuHe nposnera (CHull 11-6-74,
n 5.3)

OnpecasicM YCHJHSI B apKe NPU pa3HblX CXeMax Harpyxe-
#uA o1 unarpysku 10 kH/wm:
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051 a) OT pPaBHOMEPHO pacrpe-
JIeJIEHHOH Harpysku 1o BCeMy
nposery:

BepTHKAJIbHbIE ONOPHEIE pe-
aKIHH

Va=Vp=1/2=60/2=
—300 xH;
Ya L=60m Y

4 rOpPH3OHTANBHEIH pacnop
= [2 = 2 . =
Puc. 43. Cxema Harpy3ok or cobcrt- H - l/(8f) 60 /(8 11)

BEHHOTO Beca W CHera, AeflCTBYOIIHX = 410 KH;
Ha apxy

§

6) oT paBHOMEpPHO pachpeiejeHHOofi HarpYSKH Ha Noaynpo-
Jere (cneBa):

BePTHKAJbHEIE ONOPHLIE PeaKLHH:
Va = 31/8 = 3. 60/8 = 225 xH;
Vs = 1/8 = 60/8 = 75 xH;
TOPH30HTAMNBHEIA pacnop
H = 1(16f) = 60%/(16 - 11) = 205 xH;

B) OT pacmpefie/IEHHO! 10 TPEYTOJBHUKY HATPY3KU Ha Mo-
JIOBHHE mpoJiera (cjeBa):
BEPTHKA/IbHLIE ONOPHBIE PeaKiuu

Va = 51/24 = 5 - 60/24 = 125 kH;
Vs = 1/24 = 60/24 = 25 kH;
TOPU3OHTANBHEIA pacnop
H = P/(48f) = 60%(48 - 11) = 68,2 kH.
3nauenns My, Q. u N, s sarpyxenus (1. @) ¥ Ha ydacT-
ke 0 < x < [/2 (n. 6) BHUHCIEHE NO (opMyJIam:
My=Vax—x2/12—H.y,
Qu= —H sin ¢4 (Va—2) cos g;
Ny=H cos ¢4 (V4 —x) sin .
Ha yvactke' I/2 < x < I — no opmynam:
M, =Vpg (l—x)—Hy,
Qx=H sin 9 —V; cos ¢;
N,=—H cos ¢ —Vg sin ¢.
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Hast sarpyeHus (no 1. 8) BBIYHCIEHHS NPOBOXHIHMCH MO
opmynam

Ha yuactke 0 <x < [/2:

M, =Va[x—3,2(—x) x*/I*)—Hy,
Q. =Va[l —4,8 (Il —x) x2/I%] cos ¢ —H sin ¢;
N, =H cos ¢+Va [l —4,8 (I —x)x%/[%] sin g;
Ha yuactke l/2 < x < [t
M, =Vs (—x)—Hy;
Q.. =H sin ¢p-—Vp cos g;
N,= —H cos p—Vp sin .

Ha puc. 44 pannl smopbl H3rHGaKOUX MOMEHTOB OT Harpy-
30K 1o nm. @, 6, 8 H OT COYETAHUs HArpy3oK mo cxemam [, 2
u 8. Ha puc. 45 nanel smopsl HOPMaJNbHBIX H NONEPEYHBIX CHIT
OT COYeTaHHsI HarPy30K no cxeMam /, 2 u 3. BepTukaibHble orop-
Hble peakiun Va u Vg 1 pacniop H ans pasjiHyHbIX CXeM 3arpy-
JKEHHSI CcOOTBETCTBeHHO paBHbl 384, 384, 523 kH (cxema [);
341, 254, 406 kH (cxema 2) u 433, 255, 408 kH (cxema 3).

Kax BunHO u3 smop, pacyerHoli siBJsiETCS CXeMa 3arpyxe-
HHA 3 Kak MO MOJIOKHTENbHbIM, TaK H N0 OTPHIATENbHbIM MO-
MeHTaM. MaKCHMaJIbHBIH MOJOKHTEIbHBLE MOMEHT HMeeTcs B ce-

yeHuax c abcuuccolt x = 10 M, a orpunaTesNbHb — c abc-
nuccolt x = 50 m.

Pacuernbie ychaus

M, = 343 xH-m; N,y = —461 xH;

Mgy = —477 xH-m; Ny = —449 kH.

IIpedsapumenvrioe onpedeserue nonepedHolx pasmepos ce-
HeHus apox

TpeaBapurenbHoe onpejesieHHe pasMepoB IONEPEUHOIO ce-
ueHust apox npoussogum o CHuIT I1-25-80, . 4.17, dopmyna
(28):

N/Fpacll +M,11/Wpacq < Rc-
Ipuuss h/b = B, nonyuum

h® —BNR/R, —6BM/(ER,) =0. (47
Ypasnenue (47) NpuUBOJHM K BHAY
B 4 3ph + 2¢ = 0, (48)
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Lall

24 a5

17,8
% e
) [T Ay = 5,8 4/ Py 58 Kl
9 (IO O O O A T
gp= 7HH/M
9

Puc. 44. dniopm M3ruGalomWUX MOMEMTOB B apKe OT pacueTHLIX HArpysox M OT MX
codeTanus

@) nocrosrHolt {coBcTBeHUBX Bec apkH); 6) creroBoll, paBHOMEPHO paCRpereleH-

#O#l O BCCMY NPOJCTY; &) CREroBOH, DAaBHOMEPHO panpefeicHHOX Ha NOJNOBHHE

npoJjieTa; 2) CHeroBofi, DacHPeNCCHHOR NO TPEYrONbHUKY Ha IONOBHHC DPONCTAS

1 — nocrosiunoni (¢) u cuerosoft (6); 2 — nocrostuuoit (@) m cHerosoit (4); 8 — mo-

. crosuHot (@) u cyeroBol (2)
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051

2
Pop1 784
6 MOl P7p=5,'8"‘ﬁ/M
) HmillHHIIHHHTHIHllnlmuu|||Illllmnp,p.-5,5kf‘f/~
a) ||1|i|||Hmllmll|||H|HTHHHHHHlHlll}]llqp=7’f’//~

525 529
54 529 59 558
985

614

o0 25 J0 I5 49 649

45
h/j
414 46 406 413 4921 5

431 60

Puc. 45. 3M0PL HOPMAABHMX (N) n nonepeunsix (Q) cua B apke otT couetanmik
PACYETHLIX HArPY30K

1 — nocrostHyoOK (a) M cCueroBoii (6); 2 — mocrosaHmok (@) ® cHeroBoit (8); 38—
HNOCTOAHHOH (@) H cHeroBol (2)
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rae p = —fN/(3R,);

g = —3fMI(ER,);
p=2>5-=6;
£=05-+108;

R, — pacyeTHOe CONpPOTHBAEHHE APEBECHHB CXATHIO C YUETOM
K03(hhuULMeHTOB yeanoBuit paborel no nn. 3.1 u 3.2 u xosddu-
LUEHTOB HaJEXHOCTH IO Ha3HAYEHMIO KOHCTPYKUMH COIVIACHO
<ragapty CT COB 384-76.

TlockonbKy ¢ 3> p, AMCKpUMHHAHT ypaBHeHus (48) JL =
= g% -+ p® > O u OHO MMeeT OAHO JIeAiICTBHTENLHGE M JiBA MHHU-
Mbix pewenusi. Cornacio gopmyne Kaphano, AeficTBHTENbHOES
pemenne h = U + V,

3
rie U=V—q+Vq‘+p“ )
V=V ——ViFr .

ITod6op cewerusn apru

YyuThiBasi yHHKaNbHLIK XapaKTep 3AaHMSi NO CTENEHH OT-
BETCTBEHHOCTH, /sl M3rOTOBJICHHS apOK NpPHHHMaeM NUJIOMa-
TEpUaJ US APEBECHHBI COCHHI 1-ro copra TomnuHof 4,2 cm. Ko-
aphuHenT HaleXKHOCTH NO Ha3Ha4YeHHo y, == 1.

OnrtumanbHas BLICOTA NONEPEYHOro CEYeHHs apKH HaXORHT-
csi B npepenax  (1/40 — 1/50) I.= (}/40 — 1/560) 6000 =
= 150 — 120 cm.

Coraacho nu. 3.1 1 3.2, npu h > 120 e, §,;, = 4,2cu n
ryla = 4641/4,2 = 1105 > 500 koabduuHeHTH YCAOBHH pa-
Goret 6yRyT mg = 0,8, mg, =0,95, m,,= 1}, cooTBeTcCTBEHHO
pacueTHOe CONpPOTHBJIEHHE CXKaTHIO H HIruby

R,=R,=08-095. 1,0 16/1,0 = 12,2 MITa.

Jns onpenesieHHsi NONEPEYHbLIX pPa3MepoB CEUCHHS apKH
nonesyemcst ypaeHennem (47). Ilpuaumaem f§ = h/b = 5,5;
§ = 0,65 u onpesensieM BLICOTY H IMMPHUHY CEUeHHs apKn h =
= 1285 MM u b = 1285/5,6 = 234 MM =~ 240 Mm.

IlpunumaeM nonepeuHoe ceyeHue apku b X h = 240 X
X 1344 MM u3 32 cioeB TomuHHON 42 MM.

Pacuer apku Ha NPOYHOCThL BLINOJIHAEM B COOTBETCTBUM C
ykasauusmun CHull I11-25-80, n. 4.17, dopmyaa (28).
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Onpegensiem ruékocts coriacko CHrIT 11-25-80, nn 4.4 »
6.25, dopmyna (9):
A =ly/r=0,588/V Ig,/Fg, =0,58S/V i*[12 =
=0,585/(0,294) =0,58.65,2/(0,29-1,344) =97
Cornacuo n. 6.27, npu onpenefieHun Kosppuuuenra §
smecto N B popmyay (30), n. 4.17, CHuIl 11-25-80 nano mno-
craButh N3, = 408 kH — cxxumaiouiee ycunme B KJIIOYEBOM
CEUEHHUU JJISl PACcUETHOIO COYETAHHS HArpysok (eMm. puc. 45):
E=1—A% Nyo/(AR, Fgp) =1—97%-408-10%/(3000 X
» 12,2.240.1344) =0,675;
MOMEHT
My =M/JE =447/0,675 =662 kH.m;
pacueTHbIi MOMEHT CONPOTHBJICHUS
W pace =0h%/6 = 240-1344%/6 =72,253.10° mm®.

[oxcraBuB 3T 3nauenusn B (opmyay (28) CHull 11-25-80,
MOMYYHM:

NJF g -+ MW q0q =449 000/322 600 +-
+ 662.109/72,263.10° = 1,44 9,2 = 10,6 < 12,12 MIla,

T ©. NPOYHOCTb CRUEHHMA JOCTATOUHA,
[IpoBepuM cederHe Ha YCTORYHBOCTB MTOCKOH opmbl aedop-
mHupoBaHHus. o dopmyae (33) n. 4.18 CHull 11-25-80
INokpeiTHe 13 maur wupuxolt 150 cM pacKpensseT Bep XHIOW
KPOMKY apKd no 'Bceff AiUHE, OTKYXAa

1, =2.150 cm < 140-b%/(himg) = 140-242/(134,4.0,8) =750 cm,

T € HMEeT MeCTO CIVIOLIHOE PacKpensieHHe NPH MOJIOXKHTe b
HOM MOMEHTe cxKaroff KPOMKH, a NpH OTpuuaTesbHOM — pac-
TAHYTOR, C/efoBaTe/IbHO, NOKAa3aTeNb cTenend # = 1 B hopmy-
ae (33), CHull 11-25-80.

[pegBapurennio onpenensiem:

a) kosppuauenr @u no dopmyse (23), n.4.14,
CHulT [1-25-80 ¢ BBesenueM B anameHaTens KosbpuluenTta Mo
coraacuo n 4.25 wacrostero [locoGus:

om=1406*Ko/(I, hmg)=140.242. 1,13/(3260- 134,4.0,8)=0,26.
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Cornacuo CHull 11-25-80, n. 4.14, K Ko3(puIHEHTY QM BBO-
aum  kostbdunyentsl K, ¥ K. C yueroM noaxpensienus
BHelwHell KPOMKM NpH m >4 Ky = |

Kpy =0,142 I,/h 4-1,76 h/l,+ 1,40, = 142-3260/134,4 +

+1,76-134,4/3260 -+ 1,4-0,702= 4,5,

om Koy =0,26-4,5=1,17;

6) xospduuuent ¢ no CHull I11-25-80, n. 4.3, dopmyna
(8) mn1R THOKOCTH M3 NJOCKOCTH
@ =A/A =3000[(0,5-5/(0,29-5)%] =
= 3000-0,292.242/(0,52- 6520%) = 0,014
Corsnacio CHull 11-25-80, n. 4.18, K xos(duiuenty ¢ Beo-
auM kospoumuent Ky, KoTOphil npy m > 4 pabeH:
Kanv =0,754- 0,06 (I,/h)* 4 0,6a, I,/h =0,75
40,06 (3260/134,4)> +0,6-0,702.3260/134,4 ==46,27,

@K qn=0,014.46,27 =0,6648.

TloacraBuB  HaliieHHole  sHaueHust B copmyay (33)
CHulIl 11-25-80, nomyuum
N/(Fgp @R,) +Mp/(W5, 0y R,) =449-10%/(322-10°- 0,6448 X
x 12,2) +662-10%/(72,253-10°-1,17 12,2) =
= 0,184 0,656 =0,83 < 1
Takum 06pasom, yc/aOBHE YCTOHYHBOCTH BBITIONHEHO W pac-

KpeIvIeHUs] BHYTPEHHEH KPOMKH B IPOMEXYTKE MeX1y NATOM u
KOHBKOBBIM IIapPHHPOM He TpeGyercs.

Pacuem y3nos apxu

Onopauiit yaen (puc 46)

Pacuernasi HopManbHas cuna N = 649 kH, nonepeunas
cuna @ = 66 xH (cM. puc. 45).

Marepuanbl WapHUPHOrO COEJMHEHHSI B NSATE W KOHbKE,
cranb Mapku BCr3kn2 no FOCT 380—71 ¢ uam u rayThift 1po-
$uab 13 TpyGbl puamerpoM B0 MM ¢ TOMUMHOA CTEHKH & MM
no I'OCT 8732—78 ¢ uam.
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IpoBepka HanpsixeHu# B WAPHUPE HA CMSATHE NPOUIBOAUT-
csi o opmyase (64), n. 5.38, CHull 11-23-81
F1(1,25r) < Ryp Ves
TpebyeMbiit pasuyc iuapHUpa
r=F/(1,25IR, v, =649.10%(1,25.160-168-1) = 19,4 mm.
KoncrpykTuBio npuHumaem crepxenb d = 40 mm. [lpu
3TOM AJA THyTOro npoduis GaliMaka NPHHHUMAeM MOJIOBHHY
TPYGbl d = 50 MM C TOMUHMHOK CTEHKH 5 MM
INponsBoayuM NpoBEPKY TOPUEBOrO ymopa apkKH Ha cMATHe.
PacuetHoe conpotuBieHne cmstiio Ry, = R, = R, =
= 12,2 MIla;
TpeGyemas MJIOMAaRb CMATHS
Foy =N(Ry, =649.10°/12,2 =5,32.10* mm?,
OoTKyAa npu b =240 mm
{ > F . /b=5,32-10%/240 =222 mm, npunumaem [ ==400 mm
Mcxoass H3 3THX pasMepoB, HasHayaeM IUMPUHY H JJIHHY
6awmaka coorBerctBeHHO 200 u 400.MM. ¥Ycuwine oT wapHupa
nepejaetcs Ha GalMak 4yepe3 cBapHOMA NMpPoduJIb U3 MJIAaCTHH,
uMelowu# fBa GOKOBBIX M OAHO cpejHee peOpa (cM. puc. 46).
Toraa nyomaas cMATHA TOplUA apku noj GaliMakoM
Foy = 200+ 400 = 8+ 10* mm;
HanpsiKeHUst CMATUS
Oy = 649 - 10%8 - 10* = 8,1 < 12,2 MIa;
nJIoImagb CMATHS pelep NOA cBapHbIM mpoduaem
Fou= (2- 4+ 12) § = 205;
TpeOyemass TonmMHa peGep Gawmaxa
8 =N((20R,,v,) =649-.10%/(20.168.1)=19,3 mm.

Ipunumaem peGpa TomuuHo# 20 mm. B npesenax Gammvaka
OroJIOBoK pafoTaeT Kak IJINTA, 3aleMJIeHHas ¢ TPeX CTOPOH H
cBOGOHAs KOPOTKOH CTOpOHOH, ¢ pasmepoM B miaHe 200 X
¥ 160 mM. MakcuManbHBii  M3rubalomui  MOMEHT onpeje-
asieM no gopmysae (cm. Poxaun Y. A., Jlykamenko . A.,
Aitzen A. M, CnpaBouHuk XoHCTpyKropa-ctpouress. Kues,
1963, c. 192) M = 0,085¢* = 0,085 - 8,1 - 160 = 1,76 %
¥ 10*H - MM,

TpebyeMblii MOMEHT CONPOTHBJIEHHA

W =82/6 = M/R, =1,76-104/220 =80 mv®,



oTKYA2
6=)/6W=}6.80 =219 mm.

[TpuHuMaem JucT ToAUIRHOH 22 MM.

KoHueBLIE YacTH MJIacTHHB! OrO/IOBKA M0oABepraiotes H3ru6y
KaR KOHCOJbHbE OT PaBHOMEPHO pacnpeiesieHHOH Harpysky
MHTEHCHBHOCTBIO, COOTBETCTBYIOUIEH HanpsiMeHusAM CMATHS NO
Bcell BHyTPeHHEH njolmanke OroJoBKa OT HOPMaJbHON CHJILL

q = Nby,/F o =649.10%.200/(750 - 200) =865 H/mm

Besonacroe paccTosnse x OT Kpas NJacTHHE! OTONOBKa 10
peGep Gawmaxa onpeneisieM H3 PaBEHCTBa:

W =M, ue/(1,2R,) =200.292/6 = 865-2/41,2-2R, ),
oTkyaa x =/ 1,2-200-22%.220/(6-865) =99 mm

Takum 06pasoM, KOHCTPYKTHBHO AJAMHY GamiMaxa HpHUHEMaeM
a =750 — 2 - 99 == 552 = 600 mm.
Ha GouTsl, nprcoexHHSIONIHE OTOJIOBOK, AEACTBYIOT YCHNS,

Bbi3bIBaeMLIE NONepeuHoi CHION NPH TPeTbeli cxeme sarpyxe-
HHA:

Neg = Q (15 + 2,2 + 17,8/3)/75 = 66 - 23/75 =
= 20,24 xH.
Heo6xonumbiii anamerp Gonta onpeiesiuM HCXOA M3 €ro

Hecyuwe crocob6HocTH no uaruby corsacio CHull 11-25-80,
n. 5.16

Tg=n2,5d* =Ng npu n=2;
d=Y N J5=V20,2475 =2,01 cu.
Ipunnmaem Goatbl gnamerpom 20 MM.
KonbKoBmii mapuup (puc. 47)
Pacuer onopHoii naacthHb
[punnmaem nnactuHy pasmepom 300 X 200 mm. Hop-
Masbhasi cwia, cKumatowan nyactuny N = 52,5 kH. Hanps-
WKEHHS CMATHA TOPIA apKH B KJiode
Ogu =N/F gy =525.10°4300.200) = 8,8 < 12,2 MIla.
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Prc. 47, KoHbKOBLIE y3ea apky

1~ ynopaeii mTHps; 2 — omopHas naactapa; 3 — cnapenusmft mWTHPL; 4 — OroJo-
BOK; § — GOATH} 6 — HaKJamKaA

140



Tonmuny niacTHHE HaXOAMM U3 ycjoBusi ee paGotm Ha
u3ru6é HO cXeMe ABYXKOHCOAbHOM GalkW, st KOTopo#t Ha-

rpy3Ka
g = 52,5/0,3 = 1750 xH/m;

uarubalomuil MOMEHT

M = 1750 + 0,135%2 = 16 xH - M.

TpeGyemuii MOMEHT CONPOTHBJIEHHMS (C YYETOM IUIacTHY-
HOCTH)

W = M/(R,-1,2) =16 - 10%/(220- 1,2) = 60,6 - 10 mm®,

Tpebyemas ToJUHA NJAACTHHBI

8 =) 6Wiby, =1 6-60,6-10°/200 =43 mm.
IpuHuMaeM TOMIKUHY NIaCTHHB! 45 MM.
Pacuer ynopHOro IUTHIPs NPOU3BOXMM Ha H3THO6 Kak KOH-
coan. UsruGaiomuit MoMeHT
M=Q- -50=44.10%- 50 =220 10*H - mm;
TpPeByeMblii MOMEHT COIPOTHBJIEHHS ¢ YYETOM [VIACTHYHOCTH
W = 220 - 104/(220 - 1,2) = 8,3 - 10° Mm?;
npu wupuee wreipa b = 100 MM TpeGyemas TOJNIHHA
§ =1/6.8,3-10°/100 = 22,3 mm.

Ilpunumaem 8 = 30 mm.

AHaJIorHuHO PACCYUTHBAIOTCA CNapeHHble ITHIPH, BBapeH-
Hble crpaBa B ONOpHYIO miacTuHy. OroJIOBOK M €ro KpelvieHHe
NPHHHMaeM TaKHM XK€, KaK H B ONOPHHIX y3/JaxX apKH.

Besonachoe paccrosiHue OoT Kpasi IVIaCTHHE OrOJIOBKa JO
ONOPHOM NIaCTHHE! ONpejieNisieM Tak e, Kak NpH pacyere nsg-
TOBOrQ LIAPHHPA,

x =V/1,2-200.22%.2-220/(6-700) = 110 mm,

e
q = 525 - 10%/750 = 700 H/mm,
TOFAA JUIMHY ONOPHOM IJIACTHHLI KOHCTPYKTHBHO NPUHMMAaeM
750—2 - 110 = 530 = 540 mm.
ITpuwmep 2. 3anpoekTHpoBaTh TPEXIWAPHUPHYIO CTPED-
YaTyio apKy A HEeoTalJIMBaeMOro CKJIaja ChinyuYHX MarepHa-
JIOB,
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HcxoxHbie JarHbIe

Apxu mnocrosiHaoro cedeHus, nposer [ = 24 M, crpena
nogbeMa f = 6 M > /6 npn ware 4,5 M, onops! xene306eToH-
ubie (puc. 48). Paiion ctpourenncrsa 111 no cuerosodt Harpy3ske
¥ I no ckopocTHOMY Hamopy Berpa.

Orpaxpaiomasi 4actb NOKPBITHS COCTOMT M3 MPOTOHOB C
maroM 1,5 M, ykJaJpiBaeMbIX HemnocpeAcTBeHHO Ha apkH. Ilo
NPOroOHAM YCTPaMBAETCs KPOBJIS U3 acGeCTOLEMEHTHHIX JIHCTOB
¥YB-1750.

YcTOHUHBOCTE apOK M3 INIOCKOCTH ofecneduBaeTcsi mpo-
TOHaMH M JIePEBSHHLIMH JHArOHAJbHEIMH SJIEMEHTaMH, KOTOphle
pacnosioxeHb! B TOPIAX 3JaHus ¥ yepe3 22,5 M BAONDb 3[aBus,
ofpasysi Tnonepeynbie cBsideBule (epMbl. IIporonnt nmpHKpen-
JIeHHl K BEDXHHM IpaHfiM apoK, a B KOHbKe H NIATax NnojayapoK
nocrap/ieHbl NPOAOJIBHEIE SJEMEHTH C ynopoM B GOKOBble Ipa-
HHM apoX.

FeomeTpuueckue pa3mepb! OCH apKu
Jlnuna XopApl mosmyapku
L,=VP+05)p=)16"+122 =20 u.
Crpeny noawema Ayru nojyapKd NPHHHMaeM
fo= 1,4m> 1,/15;

JlnuHa ayru nomyapku

S =V +16§2/3 =1/20%f 16-1,4%/3 =20,26 m.
Paguyc KpuBH3HEL OCH NOJYapKu

r=13/(8f,) +f,/2 =20%(8-1,4) +1,4/2 = 36,4 m.

Yron ¢ pactBopa nonyapku
sin (@/2) = {,/(2r) = 20/(2 - 36,4) = 0,2747; @/2 = 15°57";
@ = 31°54',
Yron Hak/oHa XOpAbl MONYapKH K TOPUSOHTY
tga = f/(0,5 1) = 16/(0,5 - 24) = 1,333; a = 53°08'.

Yron @, makjJoHa pamuyca, NPOXOASAIIETO YEPEs ONopy
apxu,

@ =90° ot —/2 =90° —53°08" —15°57' =20° 55,
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49. IocTpoenne reomMerTpuye-
cKofl ocu apxu

[ns onpesesieHHsT PacYeTHLIX YCHJIKA KamaAylo IOJNyapKy
1e/IHM Ha NMATb paBHBIX uactedl (piuc. 49). [lnuna fyru H UeHT-
PaNbHLIA yroJ, COOTBETCTBYIOULHE OJHOMY JEJEHHIO, PAaBHBI.

S, = S8/5=20,26/5 = 4,05 ¢, = @/5 = 31°64'/5 =

= 6°23'.

3a Hauano KOOpAMHAT MPHHUMAEM JIEBYIO ONOPY, TOLAA KO-

OPAMHATBI LEHTPA KPHBH3HbI OCH NOJYyapkH GYRYT PaBHbl:
Xo = r cos @o= 36,4 - cos 20°55" = 36,4 - 0,934 = 34 m;
Yo = r singy = 36,4 - sin 20°55" = 36,4 - 0,357 = 13 M.

KoopauHaThl pacyeTHbIX cedeHHH apKu onpeaessiem no ¢pap-
MyJ1aM.

Xy =Xo— I Cosq®,; Y, =rsin Pn — Yo

TAe ¢p = ¢g + A, (1 — HOMEP paccMaTpHBAEMOro CeYeHHs).
Boluncsnienne koopamuar npuBeseHo B Taba. 28.

Jan HaxoxpaeHus 3oHel L = 2x,, B mpenenax KoTopo#t
yroJ1 HaKJIOHA K TOPH30HTY KacaTe/abHOl He nipesblaer 50°, He-
06XOAHMO ONPe/IeHTb KOOPAHHATH X50 H Y50 U3 YPABHEHUS KpH-
Boil nosyapku x* + y* = x§ -+ y3, WIH nocJe NOACTAHEBKH
3HAYEHHR X, U Yo!

y=)"1325 —x?
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Ta6anua 28
Koopasnatm oc  apKu

Ne cewenns | 1@y Gy cos @ | sing, |rcose, [ rsing, |1y, U,
0 0 20v55° (0,934 | 0 357 34 13,00 0 0
1 6°23°|27°18°)0,889| 0 459 | 32,36 | 16,71 | 1,64 3,7
2 12°46° | 33“41° {0,832 0 555 | 30,28 | 20,20 } 3,72 7,20
3 19°09’ | 40°04° | 0,765| 0 644 | 27,85 | 23,44 | 6,15 | 10,44
4 25°32' | 46°27' {0,689} 0,725 | 25,08 | 26,39 | 8,92 | 13,39
5 31'55° | 5250 10,604 | 0,797 22 29 12 16

Basia nepsyio NpOH3BOAHYIO, NOMYUHM y =xIV1325 — x‘
npoussens npocTeiiuye npeo6pasoBame M noacrasass y =
= tg 50° = 1,192, nonyuum 2,42 x3, = 1883; x50 = 27,9 M; Y5 =

= V325 — 27,9 = 23,4 m;

Toraa x, = /2 — (xo — X5) = 12 — 34 4 27,9 = 5,9 m;

Yo =Yo t [—Yso=134+16—23,4=5,6m;
g, =y./x.=56/59=0,9492; &, =43°30

OupenensieM yroa f. B Bolpaxcenuu y' noACTaBUM KOOPAH-
HATYy X B BepIuMHe apkKu x = X, — /2 = 34 — 12 = 22;

y' =22/) 1325 —22% =0,7586;
f§ = arctg 0,7586,

B = 37°11" > 15° nostomy koadduiHeHT ¢ AM8 CHEroBof
Harpyaku onpepeasieM no cxeme 1 6 taén. 5 CHull [1-6-74 asn
a, =43°30°, T e ¢ = 0,53 (PekoMeHAalHH MO ONpeAeeHiHio
CHeroBoH Harpy3ku aas wekotopbix THnos nokpeituii LTHHUHMCK
uv Kyuepenko M, 1983),

Harpy3ku

Ha apxy ne#tcTBYIOT COGCTBEHHBIH BeC HOKPLITHS apKH U
TpaHCIOPTepHON ranepeH, CHerosas Harpyska, Bec BpPeMeHHOM
Harpy3KH rajeped, Bec Harpy304HOH TeJeXXKH W BEeTPOBast Ha-
rpy3ka. Cxema 3arpyeHust apkH NpHBejeHa Ha puc. 50.

MocTosinnple paBHOMEpHO pacnpejieieHHble HarpyskH Ha
I M? ropH3oHTaNbHON NPOEKUHH MOKPLITHA ONpeAeNseM C BBe-
nAenuem xospduunenra neperpyskn n (CHull I11-6-74, n. 2.2) u
koxpdsunenta &k = S/(0,5/) = 20,26/12 = 1,69, yuutsiBaio-
WEero pasHHily MexAay AJIHHOH RyrH NOJYapKH W €e TOPH30H-
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Puc. 50. Cxema Harpysok, BeficTBYIOLIUX HA apky

TanbHoil npoexnueii. C60p NOCTOSTHHBIX HArpysok OT Beca Io-
KpHITHA npuBeneH B Taba. 29.

CocpenoToueHHbIe HAarPysKH OT TEXHOJIOTHYECKOro o6opy-
JOBaHHsA (TPAHCTIOPTEPHOH rajepeH), NpHJOXKEHHbIEe B TOUKAaX

Ta6anua 29

9 URY] . .
DACMERTH f é-E % <) H:apﬂual::tn K::g):}z:lh Hpaz;'(;;‘ye;:aaﬂ
she| T1 | ol || i
AcGecrouementnie au- {0,167] 1,69 | 0,282 1,1 0,310
cTel YB-1750
Iporons: , ceueHneM 0,043| 1,69} 0,073 1,1 0,081
0,15X0,13 M uepe3 1,5M
Hrtoro 0,210 0,355 0,391
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Ta6auma 30

Hopmatus- | Kosbduuuent Pacqcﬁuaﬂ.
K

BHa Harpyaku Has, kH neperﬁyaxu.

TMocronsnan or Beca raje- 9,23 1,2 11,07
ex

peMeHHas OT:

Harpy3soYHOH TeJeXKH 24 1,2 28,8
PaBHOMEPHOM Harpysku Ha 0,9 1,4 1,26
rajepeio
CymmapHas  BpeMeHHas Ha- 249 30,06 —_
rpyska

NOJABECKH ee Ha PaccTOSHUMM 2 M No 06 CTOPOHEI KOHbKOBOIO
LwIapHUpa, CJAAraioTCsl M3 NOCTOSHHOR (COGCTBEHHOro Beca) —
4,1 kH/M, BpemenHoit pacnpenenenHo#t Ha 1 M ranepen —
0,4 kH/M u BpeMeHHOH Harpyskd OT JaBJIeHHS Harpy3o4HOH
Tenexku— 48 kH. TocTosHHbIE 1 BpeMeHHbIe Harpy3KH, nepe-
JlaBaeMele Ha apKy, npHBejieHs! B Ta6n. 30.

HHTeHCHBHOCTL paBHOMEPHO pachpefie/leHHOH Mo BceMy
npoJeTy apKH HarpyskH, SKBUBAJIEHTHOH coCpeJoTOMeHHOH
Harpyske oT COGCTBEHHOrO Beca ralepeH, onpejelisieM H3 yc-
JIOBHSI PaBEHCTBA MOMEHTOB MO CepeJHHe PoJIETa NPOCTOH GaNKu
nponeroM ! = 24 M or OGOMX BHJAOB 3arpyeHHs:

P =4Pa/l* =4.4,1.10/24% =0,285 kH/m,
rae P = 4,1 kH cocpesioroueHnas Harpyska, a — pacctosinue
OT OINOPHE! JI0 COCPENOTOYEHHOro rpyaa, paBHoe 10 m.

Jns sagaHHOro pafioHa CTPOMTENBCTBAa HOPMATHBHAS CHe-
roBasi Harpyska ¢ y4eroM koadpuuuenra ¢popmut ¢ = 0,53

er = 1+ 0,53 = 0,53 kH/m?.
CoGcTBeHHBI BEC apKU B 3aBHCHMOCTH OT HOPMaTHBHOIO

Beca MOKPHITHSA, CHEra M TPAHCUOPTEPHO! rajepen onpeaeanM
no ¢opmyne npua. 2.

on =(@h + Pl + Piea)/[1000/(K o §) —1] =
— (0,356 -+ 0,53 +0,285)/[1000/(4- 24) —1] = 0,124 xH/m?

npunumaem K., = 4.
Ilocrosnnas paBHOMEDHO pacnpejeNeHHass HOPMaTHBHASE
Harpyska paBHa:

gn=gn + Pocs +ghe =0,356 0,285 - 0,124 =0,765 xkH/m2.
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OTHolieHHe ee K HOPMaTMBHOMY Becy CHEroBOTO IIOKPOBa
(CHuIl 11-6-74, 1. 5.7)
q*/p, = 0,765/1 = 0,765,

yeMy COOTBETCTBYIOT Ko3(xpHUMEHT neperpy3kH n = 1,6 u
pacueTHasi CHeroBas Harpyska Ha 1 M? ropuaoHTajabHOM mpo-
€KUUH TNOKPHITHSA

g% = 0,53 - 1,5 = 0,8 kH/v?.

PagHoMepHO pacnpeie/ieHHbIe pacUeTHLIE HATPY3KH
Ha 1 M rOpH3OHTaJLHON TIPOEKLMH apKH:
NOCTOSIHHAA Harpyska OT COGCTBEHHOIO Beca NMOKPHITHA H
apKH
gh = (0,391 4 0,124 - 1,1) 4,5 = 2,37 xH/wm;

BpeMeHHasi (CHeroBasi Harpyska)
g, = 0,8 - 4,5 = 3,6 kH/m.

Pacuernyio BeTpoBYI0 Harpy3ky, HOPMajbHYIO K NOBEpX-
HOCTH coopyKeHns, onpenensem no CHull 11-6-74

Ph = kepo n,

rae k — koadduuueHT, 3aBUCAIIMA OT BLICOTHI COOPYKEHH,
onpenensiercs 1o Taéa. 7, n. 6.5 (npu Buicore go 10 M £ =0,65,
a npu Bricote Gostee 10 M — k& = 0,9); ¢ — aspoauHaMHUYeCKH#
Ko3(pHuueHT, npHHUMaembldi npu f/l = 0,67 ¢ HaBeTpeHHO#
CTOPOHBI Ha yYacTKe aKTHBHOrO AaBneHHs ¢, = 0,7; Ha yyacTke
OTPHIATENILHOTO JAABJEHHA €, = —1,2; ¢ 3aBeTpenHOfl cTOPO-
HBl J7Isi BepXHEH YacTH COOpPYXKeHHs ¢; = —1,2, a ais HKHeR
vactv ¢, = —0,4 (cM. cxemy 3 Taba. 8); pg — HOPMATUBHHIA
CKOPOCTHOW Hamop, npuHHMMaeMblii 1is I BetpoBoro pafioHa
paBHeM 0,27 kH/M? (cM. Ta6a. 6, 1. 6.4); n = 1,2 — xosdpu-
uveHT neperpysku (cm. m. 6.18).

BokoBrie 30HBI BETPOBOTO JABJIEHHSI OrPaHHYEHB! TOYKaMH,
HMelomuMu opavHaty y = 0,7f = 0,7 - 16 = 11,2 m, Mexny
Toukamu 3 u 4 ¢ opaunaramu 10,44 u 13,39 M COOTBETCTBEHHO.
Pacuernas BerpoBasi Harpyska Ha 1 M apKH 1O y4yacTKaM:

p=065-07-027- 1,2 . 4,5 =0,66 xH/m;
po=ps=—09-12.027- 1,2. 45 =
= —1,575 xH/m;
ps =—0,65-04-0,27.1,2. 45 =—0,38 kH/m.
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OnpenenmM paBHOAGHCTBYIOLIHE BETPOBOIO NABJEHHS Ha
KaXJIOM H3 y4acTKOB, CYHTafi HX NPHJIONKEHHBIMH NocepeauHe
COOTBETCTBYIOIHX AYT:

Py =p, 3,268, = 0,66 3,26 - 4,05 = 8,714 xH;

Py, =Py =p,- 1,748, = —1,5675- 1,74 - 4,06 =

= 11,1 xH;

P,=p,- 3,26S, = 38- 3,26 - 4,05 = 5,02 xH.

Cratuyeckuii pacyeT apku

Pacuer apku BhnoJMHAETCS Ha CJIEAYIOLIHe COYETAHUA Ha-
I'PY30K: MOCTOSIHHOM ¥ CHEroBOM; NOCTOSIHHOM, CHEroBO, BETpO-
BOH M OT 3arpy3o4HOH TeJeXKH (cM. puc. 50).

OrnopHble peakuuH OT NOCTOSHHOA HarpysKH Ha BCEM Ipo-
Jere

Va=Ve=gh1/2; H =qh12/8f).
OnopHuie peaknuH OT CHEroBoft Harpyskd 0O NPOJETY B
npejenax yKJIoHa KpoBJH o = 50°:
Va=Ve=gqiux;; H=qb x.(l—x)/(2f),

IJe X, — rODH3OHTA/bHasd NPOEKLUs YYaCTKA KPOBMH C VK-
JoHom xo 50°, paBuas 5,9 m (cM. puc. 50).

OnopHble peakUWH OT CHEroBOM HAarpyskH Ha NOJOBHHE
nposera:

V=, (1 +x)/(2); Vp=q8 2o {—xc)/(20); H=V3gl/2f).

Peakiuu ot BeTpoBofi HarpysKku:
BepPTHKAIbHLIE

Va=[Pya,— Py (as+ag) —Psa,lll;
Ve =|Pya,—P,(as +a5) —Poay)/l;
TOPU3OHTANbHBIE
Hp=(VA0,5] —P b, + P, b,)/f;
Hy =(VB 0,5/ + Py b, + Py by)/f,
rae Py, Py, Py, Py—paBHOAEHCTBYIOWME COOTBETCTBYIOUIMX 30H

BETPOBOTO JABJIEHUSA; @y, @y, Gy, Ay — IVIETH PABHOAEHACTBYIO-
IHX OTHOCHTEJIbHO ONOPHHX INapHupoB; b,, by — TO XKe, OT-
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HOCHTE/ILHO KJIIOYEBOTo WapHHpa Bulukcanm neun paBHoaei
CTBYIOIUX BETPOBOrO JaBJIeHUS

a, = asin (3,37g, — B,) = 16,4 sin 21°8’ = 16,4 X
~ 0,3606 = 5,91 m;

a, = a sin (0,87¢, — B,) = 16,4 sin 5°10° = 16,4 X
x 0,0901 = 1,48 m;

ag = r sin- (4,13¢,) = 36,4 - sin 26°22' = 36,4 - 0,4441 =
= 16,2 m;

a, = r sin-(1,63¢,) = 36,4 sin . 10°25' = 36,4 + 0,1808=
= 6,6 m;

b, = rsin. (3,379,) = 3,64 sin 21°31’ = 36,4 - 0,3668 =
= 13,35 m;

by = rsin- (0,87¢,) = 36,4 sin 5°33' = 36,4 - 0,0967 =
= 3,562 M,
rie

a=V 0 —IF T 90 =} B8 —24P (1P =16,4 ;
B =arctg [(xo—)/y,) =arctg [(34 —24)/(13] =37°34";
P =90° — (g, +¢) =90° 20°55’ — 31° 54’ =37° 11';
By =B —=37°34' —37° 11’ =0° 23'.

Tab6anna 31
Onopunte peaknuyn, kH
Harpysaxa
Bua Harpyaku u arpyscrus *
Py Y wH 7 Ve | Vg H, | H,
MMocrosiunas, paBHOMEPHO
acnpeeseHnasn 2,37 28,4 1284 10,71 10,7
OCTOAIHHAR  COCPELOTOHEH-
Han 1, ) 11,1 691 6.9
Cherosas, paBHOMEpHO pac-
npeAeseHHan:
B NpeAesax  yKJAOHa
Kposau ao 50° 36 21,1 | 21,1} 11,9111.9
Ha JIEBOM NOJYHpOJETE 13,1 8 6 6
Bpemennasn COCPEAOTOUEH-
nan - 30 30 | 18,8 18,8
Betposan (caeBa) - —7.41 -7 |—10,4] 1,4
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TaGauua 32

Koopaunarhs, HaruGaouie MOMEHTH OT BepTHKANbLHAX
M Harpysok, kKH w

< o> gé N‘." oy
£ 2 lsse| =2. e | 3 |2
o A y H 8 R 2g £ 3
; 158z f8y (5. iz |G-
z §|522 | 888 |Ega®| @7 |2
1 1,66 3,69 4 |—0,5! -—9 —9,1] —19,9 | —7,!
2 3,72 7,19] 12 5,6 —13,4 17,1 —23,6 | —8,3
3 6,16 |10,441 17,61 17,9] —13,4 55 —11,8 | —3,8
4 8,92 113,39| 15,4 | 22,2] 8,9 14,6 15,9 6,1
5 12 16 0 0 0 0 0 0

Harpysku ® onopHble peakuuu npuBesennt B Ta6n. 31, a
U3rHGAIOUIHA MOMEHT OT BEDTHKAJIbHBIX HATPy30K — B Taba. 32
¥ Bbluncienb no dopmyise M, =M} — Hy,, rae M® — u3ru-
GaroLuuit MOMEHT NpocToii 6aNKH OT paccMaTpUBaeMoi HarpySKH

Boiuncsienne usrubaiouux Momentos, KH - M, or BerpoBoifi
Harpyskd NpHBeJeHO B TaGn. 33 M BLINONIHEHO nO ¢GopMyJiaM

B neBoli nonyapke M, =V, x, —Hapy, + M5
B npaBo#i nonyapke Mp=Vyx, —Hpy, + ML,

b agb’
rae Mnu Mp, — MoMeHTH or BerpoliBOil Harpysxu, pacnoso-
KEHHOH cJieBa M CIIpaBa OT ceyeHHSs 1.

M = —P;rsin(9,/2) 3,26; M>" = P, rsin(g,/2)/3,26;
MS = —2P,rsing,/3 96, MY =2P, rsin ¢,/3,26;
M3} = — 3Py rsin(1,37¢,)/3,26; MY =3P, rsin(1,379,)/3,26,
M= —P,rsin(2,37¢,) +0,74P, r sin (0,379,)/2;
M3’ =P, rsin(2,37,) 4-0,74P, r sin (0,37¢,)/2;
M= —Pi b+ P,b;; MY =P,b,+Pyb,

Tabauuya 33

b - .

";Hc": Yatn | —Hptn Mft M, Vpxp | ~Hpy, | M 3 M,
=ity 38,6 16,4 191,10 [—11,5] —5,2 3.1|-13.6
2 |—271,5] 74,9 |-2i,695'8 |—26 | —i16,1 | 12.4 |—23.7
8 |—45,5| 108,6 (44’518’ |—43,1| —14.6 | 25.6 |—32.1
4 | —66 | 139,83 |75 39| 62,4] —18,7 |53.8 |—27.3
5 |—88,8| 1654 |—7773 0" | Zes' | —29's | 0o | o
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Tabauna 34

HarnGaouge momenTn, xH M, or
2 creronoil perpoB Ol Beca o6opy
] Harpysku Narpyaxku NOBaHus PacueTHme
z BeJNTHHE
S 8 MOMEHTOB,
i G = . kH-m
o Q ] ® « 3 tf,
S S § s E § s g ) e
s |s%8| 5| E| 8| 5| 5 |¢8z| &8
1 4 |—-0,5|—9 —9,1 21,1]—13,6i—7,1}—19,9| 22,5/—41,4
2 12 5,6[—13,4/—7,1] 25,8]—23,7[—8,3;—23,6] 40,3/—50,9
3 {17,6] 17,91—13.4 . 5,5 18,6}—32,1(—3,8—11,8) 50,5/—46,8
4 115,4] 22,2|—-8,9 | 14,6]—3,2|—27,3| 6,1] 15,9| 53,4/—17,2
5 0 (i) 0 0 Q 0 0 0 0

B tabn. 34 npuBeleHn 3HAYEHHs U3ruGalOIUX MOMEHTOB
OT MNOCTOAHHOH, CHEroBoH, BeTPOBOH HaTPy3KH U OT Beca Tex-
HOJIOTHYECKOTO 000pYAOBaHHA, a TaKXKe pacyeTHble 3HAUYEHUSA
MOMEHTOB TMpPH HeGJaronpHsTHBIX COYETAHUAX MOCTOSHHBIX H
BpeMeHHbIX Harpy3ok. IIpu yyete opHoBpeMeHHO ABYX M Gosee
BPEMEHHBIX HArpy30K BBOAUJCA KOXPDHIHEHT coueTanuil n, =

,9.

Kaxk BujaHO M3 Taba. 34, HanGoAbUIMH NOJOKHTEIbHBIH MO-
MEHT B CeueHHH 4, a OTpHUATENbHBIH — B ceuenun 2. Jlns pac-
YeTHbIX ceyeHnH 4 v 2 onpelenuM 3HAYEHHS] HOPMAJIbHBIX CHJI

no ¢gopmyJe
N =Q°sing, + H cos g,.
Ceuenue 4
x = 8,92wm; ¢, = 46°27'; sinq, = 0,725; cos ¢, = 0,69,

Jlns BepTHKaNbHBIX HAarpysoK onpejensieM 3HauyeHusi Oa-
JIOUHBIX TIONEePEeYHLIX CHJ OT:

co6ctBeRHoro Beca Q) = 28,4 — 8,92. 2,37 = 7,3 xH:

NOCTOSHHOR cocpefoTrouennoit marpysku Q, = 11,1 kH;

CHEroBoH HarpyskH Ha JieBoM noaynposere Q) = (13,1 —
— 3,6 - 2,82) 0,9 = 2,7 xH;

BpeMEHHOH cocpefoToueHnoli Harpy3kn Q, = 30 - 0,9 =
= 27 kH.

CymMapnoe 3HayeHHe OGaJIOYHOH MNomepeuHofl CHJLI B ce-
yenuy 4 Q° = 48,1 kH.

CymmapHsIif pacrnop oT Tex xe 3arpy>XeHui

H = 10,7 + 6,9 + 0,9 (6 + 18,8) = 39,9 kH
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Hopmanbias cxumalomas cwia o1 BepTHKanbHHX Ha-
rpy3oKk 6);{1& pasua: N, = (48,1 - 0,725 + 39,9 - 0,69) =
kH.

Hopmanbnast cuna ot BeTpoBofi Harpy3kH onpesessiercst no
opuyae
Nb=Vasin @, P, sin(2,37¢,)-+ 0,74 P, 5in(0,37¢,)+ H 5 cos @,.

o Ta6n. 31 wnaxomum Va= —T7,4xH; Hp= —10,4 xH.
OcranbHBle BXogsiuiye B (JOPMYJY BeJHYHHBI PaBHBI:

P, = 8,71 xH; P,= —11,1 xH; 2,37¢; = l5°8
sin (2,37¢,) = 0,261; 0,379, = 2°22"; sin (0,37¢,) =0,0413,.
TOTAa C yueroM KO3GGHUHUEHTa COUETaHMsI HarpysoK

Ni=—-0,9 (—7,4 - 0,725 4 8,71 . 0,261 — 0,74 X

x 11,1 - 0,0413 — 10,4 - 0,69) = 9,5 xH.
CyMMmapHoe 3HaueHHe HOPMaJbHOM CHJbl B cedeHur 4 paBHO:
Ny=N,+Nb=—62,44 9,6 = —52,9 xH.

Ceyenue 2

xa = 3,72 M; @, = 33°41’; sin @, = 0,555; cos @, = 0,832.
Jns 3Toro ceveHHsi nosydaeM aHaJOTHYHO CEUEHHIO 4:

nornepeyHyio Gajsounyio cuay Q; = 69,5 kH;

cymmapHblii pacnop H = 39,9 kH;
HOPMaJibHYI0 CHJY OT BEPTHKANbHBIX Harpysok N, =

= —71,8 gH;
HODMaJIbHYIO CHJIy OT BETPOBHIX Harpy3ok N8 = 4 xH;
CYMMapHYIO HOpPMasIbHyio cuay N, = —67,8 KH

[lockonbKky npu onpenenenun kosdduuuenta E, cornacHo
CHuIT 11-25-80, 1. 6.27, HeoGXoxMMa CXKUMAIOLLAS CHJIA B KJIIO-
ue, TO ONpeJeNUM ee Tak ke, KaK M M5 cevenndt 4 u 2.
Ceuenye 5. X5 = 12 m; @5 = 52°50"; sin @5 = 0,797; cos @5 =
= 0,604.
Honyqaemz

nonepeynylo Ganoynyo cuny Q¢ = —7,3 kH;

cymmapHblit pacnop H = 39,9 xH;

HOPMaJIbHYIO CHJY OT BEepPTHKaJNbHBIX Harpysok N, =

= —18,2 kH;
HOPMaJibHYIO CHJIY OT BETPOBLIX Harpysok N = —12,3 xH;
CyMMapHyl0 HopManbHyio cuny Ny = —30,6 kH.
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PacyerHbie ycuaus B ceueHusn 2 u 4:
M, = —50,9 kH - m; N, = —67,8 kH;
M, = +53,4 «H - M; N, = —52,9 kH.

MoaGop ceueHHs apku

[l M3rOTOBJGHMS apoK TNpPHHMMaeM MuJoMaTtepuanr M3
JApeBecHHB! cocHbl 2 copra TommuHoM 3,3 cm. Kosppuuuent
HAZeXHOCTH NG HasHadeHmio y, = 0,95.

OnTuManbHas BLICOTA NONEPEYHOr0 CEYECHRS APKH HaXOAHMT-
ca B npexenax (1/40—1/50) { = (1/40—1/50) 2400=60—48 cwu.

Corsiacto CHull 11-25-80, n.n. 3.1 n 3.2, kosgpdunnenTst
ycioBHit paGoTe ApeBecuHnl OyAyT npu A < 60cM, §on =
= 3,3 cm u ry/a = 3640/3,3 = 1103 > 500 m, = 1, 2; mg =
= 0,96; me, = 1, my, = 1; cooTBeTCTBEHHO pacueTHoe COo-
NPOTHB/EHHE CXKATHIO H U3THOY

R,=R,=12-09-1.1-13/0,95= 15,76 MIa.

IlpexBapuTesibHOe onpefesieHNe pasMepoB NMONEPEYHOro ce-
UEHHS apKH NPOU3BOJAMM TaK XKe, KaK B NpejblayllieM npumepe,
U3 KyOMUECKOro ypaBHEHHs] OTHOCHTEJBHO BBICOTHI CEUCHHSH

Tlpu B = h/b = 5,5; £ = 0,65; h = 571 Mm; b = 104 Mm,

Ilpunnmaem nonepeunoe ceueHue apku b X h = 110 X
X 594 MM u3 18 ciroeB TonmHHOH 33 MM.

Pacuer apxy Ha NpoOYHOCTb BRINOJHSETCA B COOTBETCTBHU
¢ ykasauusimu CHull 11-25-80, n. 4.17, dopmyna (28) anato-
THYHO NPEABIAYLIEMY NpHMepY:

NJF poou+My/W 50 =52,9- 10%/65,3-10°4-73,5.10%/6,47 - 10°=
=0,81 +11,36=12,17 < 15,76 MIla,

T. €. NPOYHOCTb CEYEHHs JOCTATOUHA.

Pacuer Ha NPOYHOCTH CEYEHHS C OTPULATENBHBIM MOMEHTOM
He TpebyeTcs, TAK KaK OH MEHbILIE NOJOXHTEIBHOT0; ACCTaTOYHO
[IPOBEPHTHL STO CEUeHHE HA YCTOAYHBOCTH MJIOCKOH GopMHI je-
tdopmupoBanust no dopmyse (33), n. 4.18, CHull 11-25-80.

Bepxusis KpoMKa apku pacKpenJieHa NPoroHaMH KPOBRJHU ¢
marom 1,5 M, coeaMHEHHLIMH CO CBSI3eBHIMM (DEpPMaMH, OTKYAa

1, =2.150 < 14062 /(hmg) = 140-11%/(59,4-0,96)=
=312 cM,

T. €, HMEET MECTO CIIOUIHOE PAaCKPEINJICHUE IPH NONOKUTEILHOM
MOMEHTE C3KaToll KPOMKH, & IPH OTPHUATEJBHOM — PACTAHY-
TOH, C/eXOBaTenbHO, noKasaTelb CTeneHd # = 1 B topmyJse
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(33) CHuIl 1I-25-80. Omnyckas npOMeXyTOYHblE BBIYHCIIE-
HHS IO ONpPEefe/IeHHI0 OCHOBHBIX KO3(KpUIIUEHTOB ¢y, ¢ H BCHO-
MoraresibHelX Ko3(ppuuuenToB Ky, Ky ¥ Ky N, KOTOpPHIE BHI-
NOJIHAIOTCS 110 aHAJOTHH € NPEAbIAYIUM NPHMEPOM, IOJTYYHM

N/(Fgp 9R.) +Ma/(W s 0y R,) =67,8-108/(653-10%.0,6097 X
X 15,76)4-71,4-10%/(0,9069.6,47 - 10%. 15,76) =
=0,1140,77 —0,88 < 1.

Taxum 06pa3oM, yclIOBHE YCTOHYMBOCTH BBINIOJIHEHO H pac-
Kpen/jieHHsl BHYTPeHHeHl KPOMKH B IPOMEXYTKe MeXAy NAToH
H KOHbKOBBIM IapDHHPOM He Tpebyercs.

KOHCTpYKTHBHbIe peueHnsT KOHbKOBOIO H OMOPHOro y3/J0B
NOKa3aHbl Ha puc. 5l.

Pamsl

6.44. [JomaroxiseeHble paMbl MOrYT NPUMEHATHCH B 3Ja-
HHMAX Pa3/IMYHOTO Ha3HAYeHHs C YTEIVIeHHBIMH UM HeyTelJeH-
HBIMH OIPaXJAIOIUMH KOHCTPYKLUHSIMH U3 IVIHT HJIH IPOTOHOB
C PYJIOHHBIMH, acGeCTOLEMEHTHBIMH WJIH APYTHUMH KDPOBJISIMH.

PekoMeHryemble cXeMBl OJHONPOJIETHBIX AEPEBSHHBIX KJle-
€HbIX paM INpejcTaBJeHsl B Tabm1. 1.

6.45. Pacuer paM npou3BOAHTCSA MO NPaBUIaM CTPOUTENBHOM
MeXaHHKH ¢ yderom TpeGoBanuit CHHII 11-25-80, nn. 4.17,
4,18, 6.28—6.30 npu cleayioliuX CXeMaxX 3arpyKeHHS:

a) mocTosIHHAs M BPeMEHHas CHEropas Harpys3Kd Ha BCeM
npoJeTe;

6) NOCTOSIHHAsl Ha BCeM IpoJieTe W BpeMeHHasi CHeroBasl Ha
TMOJOBHHEE NIpOJieTa Harpyakw;

B) 10 cXeMaM a H 6 B COYETaHHH C BpeMeHHOH BeTpOBOil Ha-
TPY3KOH.

B TpexmapHHpPHBIX pamax co CTORKaMHu BbICOTOR o 4 M pac-
YeT Ha BeTPOBYIO HAarpy3Ky MOXKeT He MPOU3BOAHTHCS.

6.46. IIpoBepKy HOpPMaJbHBIX HaNpsKeHHH CJeLyeT Npo"
H3BOAHTh B KapHHM3HOM Y3Jie TPEeXIIapHUPHbIX paM JOMaHOro
OYePTAHHA: B MeCTe MaKCHMAJBHOIO MOMEHTa KPHBOJHHEHHOH
YaCTH THYTOKJIEEHBIX paM.

B Apyrux ceyeHHSX pUreasl H CTOHKHM MPOBepKa HOPMalb-
HBIX HanpsakeHHH He Tpefyercs, eC/H BBICOTa CeUeHHs pHUre/s B
KOHbKe cocrapisier ¢B. 0,3 BBICOTHI ceueHHs] PUresii B Kap-
HH3HOM y3Jle, a BbICOTA CEUEeHHsI CTOeK pam B nsre — cB. 0,4
BLICOTEL B KapHU3HOM Y3lIe.
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6.47. B npsivonuHefHKIX YvYacTKax 5HEMEHTOB paM nepe-
MEHHOTO CEYeHMs YKJIOH BHYTPeHHEH KDOMKH OTHOCHTENIbHO-
HapyXHo# fomyckaercsi He Gosee 15%.

6.48. Pamnl loMaHOro 09epTaHus ¢ COeJHHEHHEM B KapHHUS-
HOM yaJle Ha HaIeJIsiX 10 OKpYXKHOcTH (puc. 52) MoryT npHme-
HATBCS MPH BLICOTE CTFOEK CB. 4 M.

Pacuer HareJIbHOro COEAWHEHHS B TaKMX PaMmax BLINOAHSA-
ercsi B NPHBEAEHHON HMIXe moc/jenoBaTenbHocTH. Omnpenensi—-
10TCH:

a) KecTKOCTb COeAWHEHHs

Cc = aopn,

TZe Cop = 128 xH/cM — cpennsis kecTKOCTb Harens; n—
Yyuca0 Haresxed;
6) NOAATIMBOCTb COEAMHEHHS

6 =l
B) CMellleHUe CTOXKH OTHOCHTEILHO PHIeis
A =8Ny,

tae Noup = 2M/Z1; M — u3ruGaromuii MOMEHT B KAPHH3HOM
yane pambl; JI — nuametTp OKPYKHOCTH, IO KOTOPOH paccraB-
JIeHB! Hareju;
T) cpepuss Hecyllas CnocoGHOCTb OAHOrO Hareass Ngp =
= Copl;
J) MaKcUMaJIbHas HeCyIlasi CHOCOGHOCTb OAHOrQ Haress
Nyage =Np kb, < 2T, (49)

rre kp = 1,3 — xoapunnuenT, yuHTHIBAIOWUA HepaBHOMep-
HOCTb pacnpefe/eHust YCUIHA MeXIy HareJIsiMH B COSJIHHEHUH ;
T — MuHuMalbHasi Hecyliass CHOCOGHOCTh Harelds Ha OXuH
ycJIoBHEI cpes, onpenensieMass no CHulIl 11-25-80, n. 5.13.

Ipu HeBnimoNHeHUU YcnoBus (49) HEOGXOAUMO YBENHUUTH
JYaMeTp OKPYXKHOCTH PacCTaHOBKM Hareseif, eclid 3TO He Io-
TpeOyeT YBEJMUEHUS PasMEDOB CEYEHHS OSJEMEHTOB DaMhl,
HalJeHHBIX H3 pacyera IO NMPOYHOCTH U YCTOHYHBOCTH;

€) Hecyllasi CIOCOGHOCTb BCEro HATENBHOTO COEIMHEHHS

Ncpn>N:mn°

B yane no/mxHo GbITh NOCTaBAEHO He MeHee 4 GOATOBHIX Ha-
renefl U3 ux oGuiero gucia.

PaccranoBka Haresefl 10 OKPYXKHOCTH B KapHH3HOM yanle
PaMBl IOM’KHA OCYLIECTBAATBCH IO pHc. 52, nuameTp HX cJje-
AyeT npuHuMarb He Gosee 20 mM.
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Puc, 52. Kapuuspblf ysea AOWMATOK/NEEHOH TPEXWAPHHPHOA pamMH  JOMAHOroO
OYepPTAHHA € COCAMHCHHEM HA NUIHHAPHAYECCKHX HAreaax

{ — crofika; 2 ~— pureab; 3 — HanpaniaeHye BOJOKOH; 4 — Haren#; 5 -— Hayatib
HOE NOJICKEHHE Hare/ad; 6 — nono}KeHdge HareJs nocne noBopoTa
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Puc. 53. Kraeetawepnan TpexmapHAPHAs DPAMA C FHYTOKJIEEHBIMM BCTABKaMM
B KapHHU3RBIX y3aax

6.49. Kneedanepueie pamel, coCTOSININE U3 AOUIATHIX TOSICOB
H (aHEepHBIX CTEHOK, MNOJKPENJIEHHHIX pe6paMH KECTKOCTH
(puc. 53), oTHOcATCH K OOMErYeHHBIM KOHCTPYKUMAM. B Takux
paMax peKOMeHAYeTCsl HCNONb30BaTh NPEHMYIIECTBEHHO ABYX~
CTeHYyaToe ABYTaBPOBOE CEeUeHHe.

Ilpu KoHCTpyHpOBaHHH KjeedaHepHBHIX paM BOJOKHA Ha-
PYIKHBIX CJIOEB IITNIOHA PEKOMEHAYeTC sl pacnosiaratb napanieib.
HO BHeNIHEMY KOHTYPY CTO€K H pHress. Pebpa »ecTKocTH B
NPSIMOJIMHENHBIX YacTAX JIEMEHTOB PaM YCTAHABJIMBAIOTCS B
CTBOPE CTHIKOB (haHEPHHIX CTEHOK H, €CJH HeoOXOAUMO,— B NpO-
MEXYTKaXx.

Pacuer kieedaHepHBIX paM ClEAYeT BHIMONHATb B COOTBET-
ctBuu co CHulT 11-25-80.
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MMpumep 1. 3anpoeKkTHpoBaTh AOLLATOKIEEHYIO paMmy
nposietoM 18 M, waroM 3 M HeyTeNJIEHHOro CKJIaJACKOro 3ja-
HHUS

Paiton crpourenscrsa r. Hapa (Jlenunrpaackas o6ia.).
KpoB/isi 43 BOMHMCTHIX acGeCTOUEMEHTHBIX JIMCTOB, YKJaibl-
BaeMblX no nporoHam ceuenuem 70 X 150 mm c warom 1,5 m.
s sneMeHTOB pambl (IHYTOKJIEEHOrO [BYCKaTHOTO pPHress
H NPSIMOTMHERHBIX CTOEK) HMCMOJb3YIOTCS COCHOBbIE NHJIOMATe-
pHaabl 2-ro u 3-ro copra ToJMHON coeB § = 33 mMm.

Coepnuenne 3/1eMEHTOB KOHCTPYKLUHMH OCYUIeCTBASETCH C
NOMOLLBIO BKJIEEHHBIX apMaTypHBIX CTePXKHeH W Aetanedl crab-
HOro npokara.

Purenb paMel NpHHAT nepeMEHHOIO CEYEHHS C YKJIOHOM
sepxunx rpaneil i, = 0,25, a HUXHHX — i, = 0,2; crofixu
PaMbl — IOCTOSTHHOIO ceyelHsi, COe/iHHEeNHbIe C puresieM Iuap-
HHUPHO W 3allemJeHnble B ¢ynaamenrtax (puc. 54).

Harpysku na pamy

[MocrosuHas narpyska g* = 0,266 kH/M®. Bpemennas cre-
roasl Harpyska P = 1 xH/m®. CoGcrBennbiit Bec puresns pa-
BeH:

g o =(g" + PE)N1000/(Kop ) — 1] =
=(0,266 - 1)/[1000/(7,5-17,64) —11=0,194 xH/m2,

Ioronuble pacueTHble Harpy3KH Ha pHresib COCTaBJAIOT:
[IoCTOAHHASA

g =(g"+ gc.n)nb, =(0,266 +0,194)1,1.3 = 1,52 kH/m;

BPeMEeHHasi CHeroas
P, =Pun b, =1.16.3=4_8«H/m.

CHeroByio Harpy3ky Ha NOJIOBHHE NpPOJIETa pambl He ydH-
THIBAIOT, TaK KaK B paM2X AaHHOIO THNA MAKCHMAaJIbHbIE YCHIIHS
BO3HUKAIOT OT 3arpyXeHus 1o BCEMY NpOJeTy.

CxopocrHo#t Hanop Berpa uis I paliona g, = 0,35 kH/M?,
a pacueTHasi MOrOHHAs BETPORAs HArpPyaKa

Pl’b =g kci ny, b[n

rae k = 0,60 — kospduureHT, yUHTHIBAIOLUH H3MEHEHHE CKO-
POCTHOrO Hanopa B 3aBHUCUMOCTH OT BBICOTHI H THIA MeCT-
HoctH, onpegenserca no CHull 11-6-74, Ttabn. 7.; ¢ —
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aspoJHHaMuYecKu KO3(hpUINEHT, TIPHHHMaEMBIH  TIO
CHull 11-6-74, Ttaba. 8;
c= +0,8; ¢; = —0,228; ¢, = —0,4; ¢3 = —0,5;
ny, = 1,2 — RoadhuIVEeHT NeperpysKy;
by = 3 M — mar pam.
Koapduunenr ¢, onpereneH no HHTEPUONALHU NPH
H 545 _ 0.
T:m—0,308 H Y= 14,2,
Py =0,35-0,65-0,8- 1,2 3= 0,66 xH/um;
Py, =0,35-0,65-0,5- 1,2 3= 0,41 kH/m;
Py, =0,35-065-04-12-3=0,33kH/Mm (upaBan

TIONIOBMHA NPOJIETA);
Py =1035-065-0228-1,2.-3=0,19«H/m (neBas

TIOJIOBUHA TPOJIETA).

B neasix ynpomieHHs pacueTa pavikl BETPOBYIO Harpysky,
JeHCTBYIOILYIO Ha pHre/ib, NPUHUMaeM YCPeHEHHON HHTEHCHB-
HOCTH TI0 BeeMy nponery Pg, = 0,26 kH/m. Cxema Harpysok
Ha paMy jaHa Ha puc. 54. CeueHue croek npuHuMaem 140 X
X 363 MM, BX THOGKOCTb B IJIOCKOCTH PaMsl

A = 1,/(0,280h;) = 545 - 2,2/(0,289 - 36,3) =114,4 <M=
=120,

Ay
2
JAEPeBAHHBIM KJIEEHBIM KOJIOHHAM.

Ceuenne pnrenst (puc. 55) nopbupaeM no METOAHKe pac-
4eTa THYTOKJNEeHHX G6alloK [ePEMEHHO# BBICOTH COIVIACHO
nn. 6.16—6.19:

y = arctg i, = arctg 0,25 = 14°;

¢ = arctg i, == arctg 0,2 = 11,3°.

Cpeansis wacrtb purens mnuno#t [, = 0,21 = 0,2 (18 —
— 0,36) = 3,53 M mMeeT KpHMBOJMHENHHX yuacToK. Paamyc
KPUBH3HBI PaBeH:

ro=14,/2sin@)= 3,53/(2sin11,3%) ==9,01 w;
79/6 =9,01/0,033 = 274 > 250, T. e. my, = 1.
Wnpury pureds npuHHMaeM paBHOH UIMPHHE CTOHKH

b = 140 MM, a BeicoTy b == 1200 MM, 9TO cocTaBaser Yq5l, TorAa
BricoTa b, = 1022 MM, a BbicoTa Ha onope A, = 581 Mm.

a oTHOWIeHHE 7% & 2,5, YTO yJAO0B/NETBOPSIET peKOMEH AU AM 110
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Crarnueckuit pacyer pamsi

Pacuetnas cxema pamb! JaHa Ha pHc. 56.

BBuAy JA0MaHOTrO OYEPTAHHS DUFesl M NEPEMEHHOCTH erc
CeYeHHs! MPUBEIEHHYIO H3THOHYIO MECTKOCTh CEYEHMs PUIeNs,
HOPMaJIBHOTO K €ero NPOXOJNBHOM OCH, NMOACYHTHIBAaEM Ho (op-
Myae

Elyy, = El gy, cos® Ok,
rge Iyaxe — MOMEHT HHEPUHH CEYCHHUS] DHTeNii B CEpelHHe
nposera; 6 — yron HakJoHA HeHTpaNbHOH ocu purens; k =
= 0,156 + 0,858 — kosddununent no CHull 11-25-80, mpua. 4,
Tabx. 3.

B pesyabrare craTuueckoro pacueta pamel METOJOM CHJI 110-
JyUeHs! cleayIomHe GOpMyJbl 415 ONpPEeseNeHUs] ONOPHBIX pe-
aknu# M U3THOAIIMMX MOMEHTOB B ONOPHBIX CeueHHAX M KOHb-
Ke paMmbl (cM. puc. 56):

OT PaBHOMEPHO paclpeesiecHHON Harpys3Kd 110 PUFENIo
Va=Va=ql/2; Ur=Up=>598*f cos?0k,/[8 (H*k+[*F,)];
Ma =Mp =598* Hf cos® 8k, /[8 (H? k +[* ke)];
Mg =ql?/8 —5qS? [2 cos® Ok, /|8 (H? k +* k)],

e
ke =Ey I}, S|(Ely H);

OT BETPOBBIX Harpyaok Piy, Py, P3p (BeTep cneBa Hanpaso):

Va=Vg=Py /(2 cos8)
Un =Py H—(Py,—Py) H* k/[8 (H* k2 k)1 +
+5Py, S?f cos Ok, /[8 (H2 k& + [ k,)];
Up =Py, H+(Py,~—Py) H* k(8 (H*k 42 k)] —
—b5Pg, S%f cos Ok, /[8 (H2k 2 k,)];
Ma =Py, H%/2 —(Py, —Py) H*R/[8 (H? k- Pk +
- 5Pg,, S2[H cos 0k, /[8 (H2k +[2 k)]
Mp =Py, H?/2 4-(Py,— Py) H* k118 (H*k +[*kc) —
—5P,, S*fH cos Ok, /|8 (H2 &+ P k)L
Mg == Py, /8 (P, —Pa, )H® [ k/[8 (H2 k 42 k)] —
—5P,, S?fH cos 0k,/[8 (H2k -2 k).
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OnpepensieM ycunuss B ceweHusix crofikn 0 <y < H,
cudTas pacnojoXeHue Hauala KOOPAHHAT Ha YPOBHe HH3a
CTOHKH, OT:

pPaBHOMEPHO pacnpejie/leHHONH HarpyskH

M =MA——UA Y,

Q=Un N=Vy
BETPOBLIX HAarpy3oK Py, Pap, P3y:
BETep CJieBa HanpaBo

M=Mxr—Upy+P,y°/2;
Q=Ur—Pyuy, N=Vy
BETEp CNpaBa HaJeBO
M=Mp—Upy+Py5*/2;
Q=Up—Pyy, N=Vp.
OnpenensieM ycuausi B cedeHusix pureas 0 < x < /2,
CuHTas PaclojioXKeHne Hayajla KOOPAMHAT Ha JIEBOH omope oT:
PaBHOMEPHO pacrpefeNeHHONR HATPY3KH:
M=Vax—qgx2/2—2Ux[x/l;
Q =V ar-—gx)cos 6 —Uxsin®;
N =(Vs—gx)sin0®-+Ua cos6;
BETPOBHIX Harpysok Pis, Pap, Pap:
M=V x—Pg x*/2 cos 0 —2fx (Ua— Py, H)/1;
Q= a—Py x/cos0) cos @ —(Upr—Py, H)sin0;
N =(Vp—Pgy, x/cos 0) sin 0 4 (Up — Py, H) cos 8.

[NonoxeHnne pacueTHOro ceveHMsi X B JABYCKaTHOM pHrese
onpeznensieM no (opmyJne

x = lh/(2hy) = 17,64 - 0,581/(2 - 1,022) = 5 m.

Mo BeiuenpuBesenHsiM topMysnam ObUIH NOACYUTAHBL VCH-
JINSI B CEUEHHAIX PaMbl 4 NpeACTaB/aeHb! B Ta6a. 35. dniops! H3ru-
GalolHX MOMEHTOB NIpEACTaBJeHsl Ha puc. 56,

PacyeTHbie BeTHYKHBI YCHJIHIL ONpeeNsieM NMPH CJAEAYIOMUX
OCHOBHBIX COYETAHHSIX HarpPy3oK: COOCTBEHHBIH BeC H CHeEro-
Basi HarpysKa; coOCTBEHHLIH Bec, CHEroBasi 4 BeTPOBasi Harpya-
KH C yueToM Koatpduuuenra coveranuit n, = 0,9. [lna nauGonee
HEBBITOJHBIX COUETAHHH Harpy3oK NPOM3BOAWM MPOBEPKY Npef-
BapHTEJbHO Ha3HaUeHHBIX CEYEHHH 3/JeMEHTOB paMbl [0 COOT-
BeTCTBYIOILUM (opMmysaam u ykasasuam CHuIl II-25-80.
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991

Ta6auna 35

Yeunus 0T OCHOBHAIX
Yeunus ot Harpyaok COYeTaHull Harpy3ok
Hapmenosanue brementa Bun yeuaps HOCTORH- BPEeMEHHBIX
PamMH noi BETPOBOI} rpadn rpadm rpadist
g=1,52 CHeroBoi 344 345 3-+44-6
KH/m P=4,8 caena cnpaba
®H [m Hanpaso HalleRg

1 2 | 3 4| 5 | 6 | 7 8 | 9
M, ,gH-m 4,43 ~+14 —9,67 -+G,22 18,43 —5b,24 | 422,62
Q,,xH —0,81 —2,57 43,57 —2,26 —3,38 | -+2,76} —b5,16
Croiika Ng.xH | —15,21 | —42,73 | 42,87 | —2,37 | —57,94 [ —I12,84 | —55,8

MB » KH‘ M 0 0 0 0 0 b _

QB , kH —0,81 —2,57 --0,025 -+0,025 —3,38 — —

Ng,xH —13,53 ~-42.73 12,37 +2,37 —b6,26 — —

Mg, xH . m 0 0 0 0 1 o — —

Qp xH 13,06 -+41,24 —2,32 —2,32 --54,3 —_ —_

Ng, kH —3,61 —11,4 0,468 0,468 —15,01 - —

M., &H.m | 447,71 | 150,67 | —8,52 —8,52 |-+198,38] — —

Purepb Q, . xH -+5,75 418,17 | —1,02 —1,02 423,921 — —

N, , kH —2,03 —6,42 -+0,19 --0,19 —8,45 — —

Mg ,xHem | 58,66 | +185,25 | —10,3¢ | —10,3¢ |.ro43,01| — —

QE , kKH —0,17 —0,53 --0,006 -+0,005 —0,7 — —

N, xH 0,8 —2,51 | 40,02¢ | 40,024 | 33| — —




PACYET CTOVIKU
HauGonee HanpsSxeHHBIM SIBISETCS CEUEHHE, 3alieMJIeHHOe
8 dyngaMenTe. YCuans B 3TOM CEUEHMH PaBHHL:
M = 22,62 kH-M; Q = 5,16 xH; N = 55,8 xkH.
TeomeTprueckne XapaKTePUCTHKY PAacYeTHOTO CEUEHHS
b =140 mM; h =363 mm; F,0q =F5, =140-363 =
=5,08-10% Mmm?;
Wop = W paea = 140-363%/6 =3,07-10° mm®;
ly=pl=2,2.545 =12 m.
Hns crofixn npunuMaeM nuioMarepuan 3-ro copra. Toraa

cormacio CHwull 11-25-80, Ta6n. 3. R, = R, = Roy =
=11 - my/y, = 11 - 1,2/0,95 = 13,9 MIla. Onpenensiem

¢ =3000/A? =3000/114,4% =0,229;
E=1-—N/(@R, Fg,)=1—55,8-10%/(0,229-13,9-5,08-10%) =
=0,655;
Ky=0,+&(1—a,)=1,224+0,655 (1 —1,22) =1,08;
Mg =M/EK,) =22,62/(0,655-1,08) =31,98 kH -m.

ITpoBepsieM MPOYHOCTH CXKATO-M3rHGAEMOR CTOHKH

N/F ppoq + M/ Wy 0q =55,8-10%/5,08-10% +

-+31,98-109/3,07-10° =11,5 << R, = 13,9 MIla.

Pacuer purens

Jlns onopHOro ceyeHHs:

Quare = 54,3 ¥H; h = (hy — h,, tg ¢/2) cos ¢ = (681 —
— 363 - 0,1998/2) 0,9755 = 531 Mm; b = 140 mm.
MaKcuMabHble CKANBIBAIOIIHE HALD SIXKEHHUSE

T =3Qanc/ (2bh) =3-54,3-10%/(2-140-531) =
=1,09<<R_./y» =1,5/0,95 = 1,58 MIla.

Tpebyemas naMHA ONOPHOH IUIOIANKHM M3 YCHAOBUS CMATHA
JpEBECHHBbl paBHa:

Ioss = Quaaxe ¥/ (DR oy} ==54,3-10%-0,95/(140-3,2) =116 mm,
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Puc. 57. Kapnuauniil y3ex pamnl
| — ruyTOKJCCHH purenn; 2 — crofika; 3 - yroaxkd 63X63X5; 4 — GonTe MO

;E,l

rae
Romg, == Royl[1 +(Ry! Rongyy—1) sin® ol =
=15/[{1 +(15/3 —1) 0,9755%] =3,2 MIla;
o =90°-—06 =90°—12,7° =77,3°.
Jlnuny onopuoil miowanku npuaumaeM 363 mm (puc. 57).
Jns pacderHoro cewenusi mo u3ruby x = 5010 mm:
M, = 198,38 kH-u; Q. = 23,92 xH; N, = --8,45 kH.

CeyeHne HaxofuTCs BHE KPHBOJMHEHHOH 30HEL
IeomeTpuyeckyre XapaKTepHCTHKH CEYEHHUS:

By =[ho+x (tg v —tg ©)] cOs 0 =
==(581 -+5000.0,05) 0,9755 =811 mm.
Fpacq =140.811 =1 1,35-10% mm?;
W saca = Wop = 140-81 12/6 =15,35-10% mm2.
Onpenensem:
A = 1,/(0,289h) = 17 640/(0,289 - 1200) = 51;
@ = 3000/A? = 3000/51% = 1,16; K~ = 0,07 + 0,93h¢/h =
= 0,07 + 0,93 - 581/1200 = 0,52;
R, =R, =Ry =15mg/vn= 15-0,9/0,95 = 14,2 MI1a;
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mg = 0,9 nns pacuetHoro cevenust ¢ b, = 811 mm;
§= l__]v/((PRc ng K)KN)= 1—
—8,45-10%/(1,16-14,2.140- 1200-0,52) = 0,99;
M, =_§M— = 198,38/0,99 = 200,2 kH - m;
N/F jaca + Mpy/W paey =8,45-10°/11,35.104 4
+200,2-10%/15,35-10°= 13,1 << R, = 14,2 MIla.

CxxaTasi KDOMKa pHUre/ist pacKpenJjeHa u3 NJIOCKOCTH H3ruba
nporoHaMH KpoB/H ¢ waroM 2 - 1,5 =3m, T. e.

1, =3 < 140b%/(mgh) = 140-0,14%/(0,9-0,811) =3,6 m,

[ostomy npoeepka ycroituuBocTH nuiocko# opmel aeopmu-
poBaHHA He Tpebyetcs.

[lposepsieM paxuajbHbie pacTArUBAIOIHE HANpSXKEHHS B
cepeAuHe mpoJseTa

Ko pan M/ W paey = 246-108.0,045/33,6- 10° =
=0,33 & R;y0/0,95=0,3/0,95 = 0,32 MITa,

rae M, = M/E = 243,9/0,99 = 246 kH - m;
W paoa = bA2/6 = 140 - 1200%/6 = 33,6 - 10° mm®;

K pap—K03¢HumenT, onpesensemslii no rpaduky puc. 29 npu
@ = 14° u h/r = 0,125;

r=ro+ hi2 =901 + 1,2/2 = 9,61 m.

[poeepka nporuGa pHreds

Tlporu6 purenss B cepefuHe InpoJera onpejeiseM M0
CHuIl 11-25-80, n. 4.33.
[peapapuresibHo HaXOAHM

k = 0,15 4+ 0,858 = 0,15 + 0,85 - 581/1200 = 0,5615;
¢= 154 -+ 3,88 = 15,4 + 3.8 - 581/1200 = 17,24,
I = bh?/12 = 140 - 1200%/12 = 201,6 - 10% mm*;

g" =(g" +p")-3=(0,266 +0,194) 3 =4,38 kH/m;
fo=5g"14/(384EJ)= 5-4,38.17,644.10'%/(384-10%-201,6- 10%) =
= 27,4 MM;

= fo Il 4 ¢ (WD2k = 27,4 [1 + 17,24 (1200/17620)%1/
0,5615 == 52,6 mm.
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OTHocH1enbHBIH nporu6
[/l = 52,6/17640 = 1/335 << 1/200,

TakMM 00pa3oM, TpebGyemas KecTKocTb puress ofecrneuena.

Pacuer y3noB pambi

Y3en B — conpsikenue purens co CTOHKoi (cM. puc. 57).

Coepunende puresisi co CTORKOI OCYLIECTBJISIEM € MOMOHLBIO
yroikoB Ha Gontax. KoHCTpYKTHBHO npuHHMaeM yroaxi 63 X
X 63 X 5 MM u Goathi amamerpom 20 MM, ofecneuuBaioLine
GOKOBYIO ECTKOCTh B y3JIe i hepejatoliyie Ha CTOHKH pacrop oT
purensi pambl Qp = 3,38 xH (cM. Taba. 35).

[Mpu Hanuuun gBy X GOKOBBIX YTOMKOB GOJITHI KpenyeHHs HX
K CTONKE H K PUresio SBJIOTCS ABYCPE3HbIMH. Ycuiue, Aeit-
CTBYIOLLEE Ha KaxKabli GOT KpervieHus, onpeaessieM H3 ycJao-
BHf paBlioBeciisi MOMeHTOB oT pacnopa Qp = 3,38 xH un ycu-
JausA 601Ta OTHOCHTEJBIIO YCAOBHOI OClt BpalleHHs, 32 KOTOPYIO
npHHUM2eTcs GonT, Hanbosee yAa/leHHbIR OT JIIHHH NpH/I0Ke-
HHst pacnopa Qp:

Qpe,—Nye, =0;
Ny=Qpe;/e,=3,38-54/14 = 13,04 xH;
N1= NZ—QB= l3,04— 3,38 =9,66 kH.

Ycuaue B Gosrte KpenJieHusi YTOMKOB K PHIe/Tio PaBHO pacnopy
Qs = 3,38 xH. Hecymas cnocoSHoctb opnoro cpesa GoJra
d = 20 MM KpenJieHHsi YFOJIKOB K cTofiKe: HR YCJOBHA CMA-
Ths jgpesecudnl T = 0,5 cdk, = 0,5 - 14 - 2 - 0,6= 8,4 kH,
U3 ycnosust uaruba 6osara

Ty={(1,8d--0,02d% } k= (1,8-2 4-0,02-8%) /'0,6=6,57 kH;
T,=2,5d* Vk,=25-22)0,6=7,75kH;
T, u=06,57xH>N,/2=6,52 kH.

Y3en A — conpsikeHust cTofiku ¢ pyHaameHToM (puc. 58).

CornacHo pacueTHOH cxeme paMbl, CONpsiKeHHe CTOHKH C
¢yHramenToM KecTkoe. 3aiuemsieHue obecrieduBaeM ABYMsi
METaNMUYECKUMH NIACTHHAMH, KOTOPbIE KpensTcs K CToHKe fo-
CPeACTBOM HAKJIOHHO BKJ/IEEHHBIX CTEDXKHeH, MPHBapeHHbIX K
MJIaCTHHAM.

JIns coepuHeHHsi MAACTHH C aHKepHbIMH GoO/MTaMH, 3aMOHO-
JIMYEHHBIMH B (DYHIAMEHT, K HHM NpPHBapeHbl TaKXKe TPaBepPChl
u3 npoduaHpoBaHHOH JHcTOBOH crand. K nsrte crofiku Kpe-

M
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Puc. 58. Onopueiid y3ea pambt

J — cTofiKa; 2 — HaxXJIOHHO PKJCeHHKE CTepxuH; 3 — maactwra 50X 10; 4 — Tpa
Bepea M3 nonocoBoit craau 100X10; 5 — maii6a 60X60X18; 6 — mxaaxsmr (cranin-
HOlf, McJIe306eTOHHLIE, H3 NONHMEPGeTOHA); 7 — KJlecBas NpOCAOHKA M3 SMNOKCHI-
noit mmatneskn SI1-00-10; 8 — ankepunie Goarm M24; 9 — xencsoGeronustit dyn-
AaMCHT, [0 — NOAAMDKa M3 ucMenTHoro pactBopa !:3; 1/ — noxoabuas naHean

IHTCH OTONIOBOK (CTa/ibHOH, Kene300eTOHHbIH, H3 nonuMepbe-
TOHa). MexXy OroJIOBKOM H TOPLIOM CTOMKM pasMelaercs T'HA-
POH3OJSLHOHHBIH H BLIpAaBHUBAIONIHHA CJIOH M3 KJIeeBOH 3MOK-
cunnoil umartneskun [1-00-10. ns obecrieyenus njoTHOro
NPUMBIKAHUA BKJAJbILA JI0 BCEH MJAOCKOCTH €ro CONpPHKOCHO-
BEHHSA C TOPUOM CTOHKHM Ha 3aBOAe-U3rOTOBUTENE NMPOU3BOJAUTCA
NPUTANKA BKJAAALILA K CTOHKE NPH NOMOUM BPEMEHHLIX Tpa-
Bepc M CTAXHBIX GOJTOB.

[locae noaTsaxkn GOJNTOB NPOU3BOAHTCA MPUBApKa NJAACTHH
CTOMKH K BKJAALILY H JEeMOHTAX BPEMERHOH OCHACTKHW, KOTO-
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pas 3aTem HCMoOJb3yeTcst A/ M3TOTOBJEHHS APYTHX CTOEK pa-
MBI,

I'lpu pacuere coepnnenus cToiku B nate ¢ PyHAaMEHTOM HC-
nonb3yeMm lanGosee HEBLITOJHOE COUETAHME HATPY30K

My = 31,98 kH - m; N = 55,8 kH; Q = 5,16 kH.

Toper, cTroliku HMmeeT pa3mepsl:

b = 140 mm; h), = 363 mm

DKCUEHTPUCHTET NPUNOXKEHHS NPOJONBHOH CUJILI

e=Mp/N =31,98-10°55800= 573,1 mm > h, /6 =
= 363/6 = 60,5 MM.

CaenoBatenbiio, HMeEr MECTO YacTHUIlOe CXKaTue (cMATHe)
TOPUA CTOUKH BblcoTy CXKAaTOH 30HLI CTOHKH I yCHJIIE, TPHXO-
ASiLeecsl HA MJIACTHHY, B 1IePBOM NPHOJHXKEHHH olipeiensieM o
¢opmynam:

x = hy, (1 4+ h,/6e)/2 = 363 (1 +- 363/6 - 573.2)/2 =
= 200,7 mm;

N,= N (e — h,/2 }- x/3)/(h;, + a — x/3) = 55,8 X
X (673,1 — 363/2 + 200,7/3)/(363 4+ 5 — 200,7/3) =
= 84,97 xH,

rle @ = 5 MM paccTosiHMe OT UEUTPA THAKECTH MJAACTHHBLL 1O
6nuxaiinielt rpann croiiky. TpebGyemoe cedeHMe IJTACTHHBI H3
cranun Berdne6-1:

F;Peﬁ =N, v./(R,v.) =84 970-0,95/(240-0,9) = 374 mM2.
[Npunumaem nuactuHy pasmepom 60 X 10 mm. F, =
= 60 . 10 = 600 Mm% u JletaeM YTOUHSIOWLHH pacyer.

Boicoty €kaToit 30HBI OnpejesisieM M3 pelllerus KyOuuec-
KOro ypaBHEHHs

A 4+ B2+ Cx + O =0,
K03((pHIIHEHTHl KOTOPOro paBHHLIL:
A = —2Nb/3 = —2 - 55,8 - 0,14/3 = —5,208 kH - m;
B = —2Nb (e — h;/2) = —2 - 55,8 - 0,14 (0,5731 —
— 0,363/2) = —6,1185 kH - Mm%
C= —4NF,nle + (h, + 2a)/2] = —4 . 55,8 - 0,0006 x
X 20 10,5731 + (0,363 + 2 - 0,005)/2] = —2,0344 H v
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O = 4NF,n (b, - a) le + (b, + 22)/2) = 4 - 55,8 X
% 0,0006 - 20 (0,363 -+ 0,005) 10,5731 + (0,363 + 2 X
% 0,005)/2] = 0,7487 kH - u";

n= EJE, = 2.

HeiicTBuTenblblil KOPEHb 3TOr0 YpaBHeHls, T. €. BhICOTa
CXaToil 30HL! peBecHHbl paBHa:

x= 0,201 M= 2]1 mm.

OnpenenﬂeM KpaeBbi€ HanpsAXKeHHA CMATUA B JpEBECHHe
H Hanpsi>keHHsi pacTsiXKeHHsl B TJIaCTHHE:

Oy=2N/b(e+hy,/2-F a)/[x (hy, +a—x/3)]l =
= 2.55800/140(573,1 4- 363/2 + 5)/[211(363 --5—211/3)] =
=9,64 MI1a << R,,, = 13,9 MIla;
o, =N(e—h,/2+x/D/F,(h,+a—x/3)] =
= 55800 (573,1 —363/2 - 211/3)/ {600 (363 - 5 —211/3)} =
= 144,3 MITa << Ry y./y, =240.0,9/0,95 = 227 MI]a,

roe R, = 240 MIla — pacueTHOe CONpPOTHBJICHHE MaTepHana
niactinel — ctanu Ber3nce6-1 no mpepeny TexydecTH.

IMnacTHny kpenum no kaioi M3 ABYX rpaHeil K croiike
JABYMsl HaK/JOHHBIMH cTepXHaMH d = 30 MM K3 apMaTtypsl me-
proiuyeckoro npoduas knacca A-111, BrieennsiMu nox yriaom
p = 30° x npononbHoit ocu crofiku. Jluamerp crepxHeil Gbia
onpefesieH nmyTeM NPOOHBIX MOJCYETOB HCXOAA M3 HX Npenesb
HOll HecyilleHl CMOCOGHOCTH Ha pacTsKeHHe M BblIeprHBaHHe
Jnuna crepkus npunsta | = 35 cMm u onpeneneHa rpaduyecku
¢ yuerom ofecredeHHs 3asopa 2 CM MeXAYy BCTPEUHBIMH
CTEPXHAMH. YCHJIMe DacTAXeHHs B IJIACTHHe, Nepejalolieecs
Ha BKJIEEHHbIE CTEPXKHH, PAcKJ/aAbIBAEM Ha ABE COCTaBJSIOLLIHE:
N, Hanpap/eHHbIe BJOJb OCH CTepXKHell, H Q, HanpaB/eHHble
NepNeHAHKY/IAPHO OCH cTepxkHeil. AHKepHoe ycuide, AeHCT-
BYIOlLle€ Ha IJIACTHHY C NPHBApeHHbIMH K HeH HaKJOHHBIMH
CTEpPXKHAMH, PDaBHO:

N, =0, F, =144,3.600 = 86 580 H;

yCHJMe pacTsKeHHs, AeHCTBYlollee Ha ONHH BKJIEEHHbIH
CTep2KeHb,

N, = N,cos B/n =86580.0,866/2 = 37 490 H;
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KO3 (HIHERT, YUHTHIBAIOIKIA HepaBHOMepHOe pacnpejesne-
HHMe HanpsiXKeHHH CIBHTa No LJIWHE BKJEEHHON YacTH OQHOTrO
cTepIKHs,

ke =12—10,02l/d = 1,2 — 0,02 - 35/2 = 0,85;

Hecyuas CrocoGHOCTb BKJ/AEEHHOTO CTE€p2KHSA 1o CABHTY Ape-
BE€CHHbI

T =n(d~+5) lk,my R/ vn = 3,14 (20 4+ 5) 350.0,85 X
%X 1,2:2,1/0,95=61980 H > N ,= 37 490 H.

BKJ/1eeHHBIE CTEPXKHH HMEIOT OTTHGLI AyuHoM 5d = 5+ 20 =
= 100 MM /i1 NpHBapKu crepxHel K niactunam. [IpuBapka
TNIPOM3BOANTCSA MO BCEH JJTHHE OTTHOA C IBYX CTOPOH CTepIKHS.

[TpoBepsieM NPOYHOCTb HAK/JIOHHO BKJIEEHHBIX CTEpXKHEH,
Ha KoTophie [NeHcTBylorT coctapasiomue: N, = 37,49 kH;
Q= N, sinf/n = 86,58+ 0,5/2 = 21,645 xH; N, = 86,58 kH.

Pacuernass mecymiasi criocoGHOCTb CTEPKHsS H3 apMarypsl
knacca A-I111 npu HarpyxeHHu nornepeyHoil CMJIOH NpH CcBap-

HOM coe;l'm{e}um BKJIEEHHOI'O CTEPXKHS C NJIACTHHOMH COCTaBJIf-
€T

Ty=17d*=7.22= 28 kH;
[Tnowanp ceuennss F = nd*4 = 3,14 . 20%/4 = 314 mm?2;
(Np/(FR)PH-Q/T, =[37 490/(314-375)]* +
+ 21 645/28 000=0,101 +0,773=0,874 < 1,
T. €. NPOYHOCTb CTepP>KHs obecneyena.
[lposepaem npoynocTb auKepHOIl MOAOCH, K KOTOPOH mpu-

BAapHBAIOTCsl BKJIEEHHBIE CTePKHH, paboTaiollell Ha pacTsiXKeHHe
C H3rubom.

Hsrubaouiit MOMEHT COCTaBJISIET
M, = 24d4® = 24 - 0,022 = 0,000192 MH - u =
= 192 000 H : mm.

Tliomans ceueHns HETTO NOJOCH € OTBEPCTHEM 22 MM Ai1s IIpo-
nycka ctepxHeit d = 20 mm

Fyn = 10 (60 — 22) = 380 mm2.
IMnacTHueckHit MOMEHT CONpPOTHBJIEHHS TIOJOCHI:/
eW o = 1,47 (60— 22) 102/6 =931 mm*;
ING/(Fog ROP A M /(W R,)= [86 580/(380-227)]2 -
-+ 192 000/(931.227)=1,014-0,91= 1,92 > 1.
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YpBenuuuBaeM ceueHHe aHKEpHOH MoJoChl, NpPHHHMAn ee
pasmepom 80 X 12 mm, Torpa

F e = 12 (80 —22) = 696 mm?;
W, = 1,47 (80— 22) 12*/6 = 2046 Mu®;
[N /(Fp RO+ M /(W . R,) =186 580/(696-227))* +
+ 192 000/(2046-227) < 0,3 +-0,413=0,713 < I,

T. €. IPOYHOCTb aHKepHOIT r1acTHubl obecrneyena.

Pacyer aHkepHbIX GOJTOB M TpaBepc

K nnacrunasm ke otmerky —0,05 M npHBapenn! TpaBepch
13 npodUIHPOBaAHHON JIHCTOBOH CTaNH A5 NPONycKa aHkep-
HBIX 60JITOB, 3aMoHoJHYeHHbIX B hyHAameHTe. Ocb ABYXaHKep-
HbiX GOJITOB MO OAHY CTOPOHY CTOHKH HAaXOAMTCS Ha ORHON JH-
HHH € OChlO GOKOBOIl MJ1acTHibl CTOHKH, MO3TOMY YCHJHE, BOC-

NpUHHMaeMoe STHMH GoJMTaMii, pPaBHO YCHJIHIO pPacTaxeHHs
TTaCTHHBL.

Tpebyemast mnuowanbp HETTO cedeHHs OAHOFO AHKEPHOroO
60/1Ta, BLINOJHEHHOro M3 cTani MapkH Ber3kn 2, paBHa:

Ayn = N, /(2R,, m) =86 580/(2- 150.0,85) = 340 nne?,

rae m = 0,85 — koadduueHT yMeHbUIEHHS DPacyeTHOro CO-
NPOTHBJIEHHUS ABOHHBIX GONTOR.

[Mpunnmaem ankepuoie Gonrst d = 24 mm, A,, = 352 mm?
M3 niockocTd pambl aHkepHble GOJTHI  pasMellaloTcst Ha pac-
crosiiuu 200 MM, a nsevo aHKepHoro GoJta Jo rpaud GOKOBOH
i1acTHHbl cocrasasier e = 200/2 — 50/2 = 75 mm.

Ha kaxayio tpaBepcy, npHBapeHHYI0 K GOKOBOH nJacTuHe,
JieHCTBYIOT H3THOGAIOUHA MOMEHT M nolepeyHast CHJa:

M = ¢;N, /2 = 0,075 - 86,568/2 = 3,247 xH - m;
Q, = N,/2 = 86,58/2 = 43,29 xH.

TpaBepchl H3roTaBAMBAOTCS H3 JIKCTOBOH craad 100 X
X 10 mm mapxu Ber3neb-1.

FQOMeTpH‘{G(‘_KHQ NapaKTCPHCTHKH CeHeHHsl TPABEPChl PaBiibl

F=2.10.100= 2000 Mm%, W = 2. 10 100¥6 =
= 333,3 - 102 mm®;, [ =2 - 10 - 100%/12 = 1666,7 - 10® mm?;
S=2.10. 100¥%8 = 25000 mm™ { = 10 mm
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o=M/W =3 247 000/33 330 = 97,42 MIla <
<Ry, v./v., 240.0,9/0,95 =227 MIla;
1 =QS/(Jt)= 43290.25000/(1666,7-10%.10) = 64,9 MINa <
<< R;=0,58 R, v./y, =0,58.227 = 132 MI]a.
I1pouHOCTb CceueHHA TpaBepchl AOCTATOUHA.
Tpasepchl npuBapHBaeM K GOKOBOH NMJiacTHHe ABYMsl YyIVIO-

BbIMM mIBAMH C KaTeToM k; = 8 mM, mnuno#t [, = 100 mm.
Haxoaum MoMeHT conpoTHB/IEHHs 1UBOB

2By by 13,

=

=2.0,7-8-100%/6 = 18667 mm®;

nJjomaab I'IO]'lepe"lHOrO CEYeHHsA UIBOB
F =B, ky 1, =2-0,7-8-100 = 1120 mu;
HOPMaﬂbHHe H KacarteJbHble llanmeeHHﬂ B WiBax
o; =M/ W, =3 247 000/18 667 = 173,9 MITa;
1, =Q/F;=43290/1120= 38,7 MIla;
paPHO}lel.:lCTBlemyK) HOPMMbelX H KacaTeJIbHbIX Haﬂpﬂ'
KEeHHUU
Vo T =V TT3.0° 7387 =178,2 M[la <
< Roj Yof Yo/ ¥n = 185-1.1/0,95 = 195 MITa.

Onpenensiem ToaUMHY waiibbl aHKepHOro GoJata, onupao-
meicss Ha Tpasepcy,

INponer waibut [ = 50 + 10 - 2/2 = 60 MM, wHpHHA
wmai6el b == 60 mMMm.

HMarubaioliiuii MOMEHT OT cocpefoTodeHHoil CHJLI, nepelia-
BaeMbl Ha 11afby aHKepHbIM 6OJTOM,

M= N, U@ - 4) =86 580 60/(2 - 4) = 649,4-10 * Hmm.

Tpebyemas 1o/muuna waitGel M3 crand Mapkd Ber3nc6-1

hy=V6My,/(bR,v.) =1 6-649,4-10°.0,95/(60-240.0,85) =
= 17,4 MM,

TMpunnmaem maify tosnuuHoi 18 mm.

ITpumep 2. 3anpoektHpoBaTh HepeBsSHHYIO I'HYTOKJe-
eHylo pamy nppaetom 18 M, mwarom 3 M AJgs 34aHHS CIIOPTHB-
Horo 3ana (puc. 59). OrpaxaaouiHe KOHCTPYKLHH MOKPLITHA —
yTensenHsle naute pasmepoMm 1,5 X 3 M. Kpoeag — pyJsion-
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Puc, 59, Cxema monepeunoro paspe3a 3nawus

Has. Paiton crpoutennctBa — Ilerpo3asonck. Harpysku Ha
1 M ropusoHTanbHoi npoekuun pams!, kH/m:

nocrofHHas (0T coOCTBEHHOro Beca paMsl M NOKPBLITHS) HOP-
MaTuBHasA g% = 3,2 u pacuetHas g = 3,55;

BpeMeHHas CHEroBas HOpMartHBHas ¢° = 4,5;

pacueTHasi DaBHOMEPHO pacnpefesieHHas § = g%¢; =
= 4,5 .0,5 = 2,25 n pacnpeienennas no TpeyroibHHKY Ha
NOJIOBHHE TNpOJIETa

g1=q"c;=4,5-2,2=9,9,

KO3(DHLHEHTE! €¢; M ¢, COOTBETCTBYIOT OTHouleHuio f/l =
= 1/4 CHulIl 11-6-74, Ta6a. 5.

PacyeTHnM codeTaHueM Harpysok, BhHI3bIBAIOIMIUM MaKCH-
MaabHEIt M3rHGalouiuii MOMEHT, fABJASAETCA COBMECTHOE HEHCT-
BUe Harpysok a u b (puc. 60).

Dnmiopa MOMEHTOB A5l AaHHOIO Harpy»KeHus npejcTaB/eHa
Ha puc. 61. 3navenne pacyernoro momenta M = 101,7 kH-m,
HOPMAJIbHAS CAKHMAIOILLAsA CHJ1a B TOM Ke cedeHun N = 69,7 xH.

BokoBoe pneiictBue BeTpoBOH HAarpyskHM yMeHbllaer pac-
4EeTHOE 3HayeHHe OTPUUATENBHOr0O MOMEHTa OT COOCTBEHHOIC
BECA MOKPLITHA €O CHEroM M MO3TOMY He YYHTHIBANOCH.

JInst NpHHATOro SJMMNTHYECKOro oyepTaHHs KPHBOJIMHEH-

HOH YaCTH OCH paMbl PafHyC KPHMBH3HBI B PACUETHOM CEUEHHH
r=17.231m,
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A 1000] 16 -
A T Puc. 60. PacueTtnHast cxema pambpl ¢
1000k 1 8000 L 8000 \ = Harpyakamm (@) mnocTosHHasg  pa-
1 L S rpy3ka ot cobGcTmelinoro seca, (4, @)
! 9000 } 3000 ™ cluerosas NArpysxa )

3ajaeMcsl MOCTOsINHONH BBICOTOH ceueHusi pamsl A = 630 >
> 1/30 = 18 000/30 = 600 MM u wmpnHoil ceyenus b =
== 140 MM npu TO/IIHHE CNOEB @ = 33 MM, TOrAa pajllyC KpHu-
BH3HBl BHYTPEHHEH KPOMKH B PACYETHOM CEUEHHM I} = F —
— h2 =7 wmn r,/Ja = 7000/33 = 210 > 150.

[To CHull 1I1-25-80 Ta6n. 7, 8, 9 mz = 0,95; me, = 1,
my, = 0,92, a pacuerHoe CONpOTUBJIEHHEe H3THOy H CXKaTHIO
BJIOJIb BOJIOKOH TNPH HCNOJb30BAHHH COCHOBBIX NUJIOMaTepHa-
JIOB 2-r0 COPTa M BBeJEHHH Ko3(PhHLHEHTa HaJeKHOCTH 110 Ha-
3HaueHuo yg = 0,95

R,=R,= 15mg m,/vy,=15-0,95.0,92/0,95 == 13,8 MMa.

IlpoBepky NPOYHOCTH pambl B PACYETHOM CEUEIIMH IpH
hir = 0,63/7,31 = 1/11 < 1/7
npousBoaum coraacto CHuIl I1-25-80, nn. 4.17 »# 6.28 no
thopmye
N/F oy + Mz/W ppeq =69,7- 10%/8,8-10% -
-+ 108,1-10%9,25.10¢ = 12,5 << R, = 13,8 MI1a,
rie
Mn=_£4_= 101,7
E 0,94

Tak Kak oyepraHyue THYTOK/JIeeHOH paMbl ¢ KOPOTKUMH Mps-
MOJTMHEHHBLIMH YYacTKaMu MPUGAHMKAETCH K OYEPTAHHIO apKH,
T0, pykosoactBysich CHulT [1-25-80, an. 4.17 n 6.27, B opmy-
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Ay aas onpenenenus kosdduuuenta § noxcrapnsieM 3naueHue
cxumaiouted cuapnl Ng = 29 kH B kimoueBoM wiapHupe pamsl:

E=1—N,/(pFR,) =1—29.10°/(0,425.8,8-10%.13,8) = 0,94;
31ech

@ = 3000/A% = 3000/84% = 0,425;
A = 1,/(0,280h) = 0,5s/(0,289h) = 0,5 - 30,8/(0,289 X
X 0,63) = 0,84;

$ — NOJIHaA JJIMHA KOHTYPA PaMbl 110 LEHTPAIBLHOMH OCH.

Ilpy noakpensienun BHeIIHell KPOMKH NoJypambl B Tpex
NPOMEXKYTOUYHLIX TOYKAX MONEPEYHLIMH H IPOROJBHBIMH CBSi-
3AMH XECTKOCTH C OTHOILEHHEM PAa3MepOB MoNepeYyHoOro ceueH st
pamsl h/b = 630/140 ~ 4,5 npoBepka yCTOHYMBOCTH IJIOCKOM
dopmel gedopMHpOBaHHST He TpebyeTcsi BBHJY OYEBHIHOIO 3a-
naca.

CoepiiHenne nonypaMm B KJIIOYEBOM IIApHHPE OCYIIECTBJS-
ercs JIOGOBEIM yIopoM ¢ 60KOBBIMH HakJaxkamu na Goarax. Co-
npsirKeHHe KOHLOB paMbl ¢ PyHjaMenTaMu B nsTax sl Hepe-
Jaul pacrnopa H BepTHKANbHO} OMNOPHOH peaklUH BbINOJMIS-
ercsl 1IpH TIOMOIIM CBapHOro OamiMaka H3 JIMCTOBOH cTasi.
Jaa obecnedennsi NMpocTPpaHCTBEHIOH JKECTKOCTH M yCTOHYH-
BOCTH paM M 3jaHMsa B LEJIOM B TOPUEBBIX CEKNUMAX ycTpal-
BAIOTCS NONEepeyHbie CBsi3eBble (bepMbl, NOBejeHHble [0 OoclioBa-
HMS pam.

TlpumeneHHe paMbl IAUNTHYECKOTO OYEPTAHUS NO3BOJIET,
He cTecHsil raGapHTOB, JOCTHTHYTb 60Jiee BLITOJAHOIO COOTHO-
[IEHHsT MEXKIY pPajHyCoM KPHBH3HHEI H TOJLUIMHOH CJ0eB, CHH-
}asi 33 CYET STOroO Pacxoj, NUJIOMAaTEpPHasioB.

Kononnwt

6.50. [lepeBsinHbIe KOJOHHEI KApPKACHBIX 3JaHHH MOTYT OCy-
IECTBASATECH B BHIE JOLIATOKJIEEHHIX M COCTABHBIX OpycdaThiX
9MEMEHTOB NMPAMOYTOJBHOTO CEYeHHs ¢ 3alllem/ieHHeM B nsTe.
Bricotry cedeHHs HapyHBIX KOJOHH peKOMeHIyeTcs RpH-
HuMatb h = 1/16 — 1/12 pnuHel KOJOHHBI, a LIMPUHY ceye-
g b = hi4 — h/2.

Oasn BHYyTpeuHUX KOMOHH JONYCKaeTcsl HCNOAb30BalMe
KBaApaTHOrO CEueHMs.

aiiemJeHHe JlepeBIHHON KOJIOHHBI B MATE OCYLLeCTBASCTCA
€ TMOMOLULIO AHKEPULIX KPeIvieHHH K OroJoBKy, BepXHsisd OT-
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Puc, 62, Bapuautsl anKePOBKM KJeeHOo# KOJOHUHB B NOJOLIBE NOCPEJACTHOM Me-
TAANMMECKHX AeTajcH

I — kononna (noncpeunblit paipea); 2 — auxepn

METKa KOTOpPOro AOJKHA BO3BBLILIATLCA HaJL ypPOBHEM NoJa CB.
15 cM.

6.51. B 3aBucHMOCTH OT CXEeMbI HAarpy»KeHHs KoJjoliHa pac-
CUHTHLIBAETCA Ha HEHTPAJLIIOE CXKaTHE HAM Ha ciKaTHe C H3TH-
6oM M npoBepseTcs Ha YCTOIYNBOCTh NMJIOCKOH (opMbr AehopMu-
pOBaHusA.

6.52. Ceuyenne KoJiolllibl 1OAGMPaeTCA METOJOM INOCJeNoBa-
TeJIbHOTro NplOIHKEHHA Ha Bo3/ileHicTBHE HanboJsiee HEBLITOAHOTO
COUETAHHS HArpy3oK, 3ajaBaschb B PEKOMEHJyeMblX npenenax
3HAUYEHHUSAMH BLICOTHI M IIHPHHBI CEUEHMS.

INoaGop ceuenna anKepHLIX KpemJieHWH W npoBepKa Npoy-
HOCTH ceyeHHMst B nsiTe KojioHHH (puc. 62) npousBozaaTca B 3a-
BUCHMOCTH OT BEJIHUHHBI 3KCUEHTpUcHTeTa €9 = My/N, rne
M, = MJ/E.

Ecau e, < h/6 n Bce ceyeHne CxKarto, TO aHKepHBIE Kperie-
HUSl B NAATE CTaBATCS KOHCTPYKTHBHO. IIpu 3TOoM cymMapHas
IJIOIAAb MX CEYEHMUA JOJKHA COCTaB/asTh He Menee 1% mo-
1aJH CEYeHHs! KOJIOHHDI,

180



Ecnn ey = h/6 u ceuenie KOJOHHEI CKAaTo He Mo Beell nJo-
man, To RO3HHKamwlllee pacTArudBamoulee ycuiaue N,, Koropoe
JIO/KHO OLITh BOCHPHHATO aHKEPHBIMH KpENJIeHHSIMH, onpeje-
JISIeTCA B NIEPBOM NPHGAHKEHUH 10 GopMyae

Ng= N (eq—h/2 4+ x/3)/(h, —x/3), (50)

x = h |(1 + h)/6e,)/2 — BbicoTa CXKaTOil 30HBI CEYEHMSI,
o= h £ @ — pacCTOSIHHE OT UEHTPA THMKECTH aHKEPUbIX
CeueNHit 10 CKaTolt rpaHH KOJIOHHLI B COOTBETCTBHH C pic. 62;
Q@ — pacCTOSIHHE OT HENTPa TAMXKECTH aHKEPHBIX Kperenui
Lo Onnxkahied K HAM TPaHH KOJOHHLI.
IMnowany cevenus aHKEPHLIX KPervieHuit CO CTOPOHRI PACTsl-
HyTOH 30HBbI CEYEHHs1 KOJIOHHLI OIpelessieTcsi H3 YCJIOBUS

Fa=N,/R,, (51)

rge R, — pacyeTHoe CcONPOTHB/EHHE DACTAXKEHHUIO CTaJlbHLIX
anKepHBIX KpenvieHHit (GoJaTOB, apMaryphl).

6.53. TIpoBepka NPOYHOCTH CEUEHHA B MATE KOJONHBI NMPO-
H3BOJTCS B NPUBEEHHOH HIKe nocsesoBarenbhocTh. ChHavana
HaXOAATCA BO3MOXHBIE NpeJe/LHbIE 3HAUEHHs OCeBOre YCH-
mua N, u N,

Ny =bhg Ry [2(1+T/A)] —T; Ny=bhRy/2,

rne T — pacyerHast necymias cnocoGHOCTh aHKepHOro KperJe-
HHUSI, TPUHHMAaeMasl paBHON MeHblleMy H3 ABYX 3sHaueun# T,
n Ty

T, = F,R, — yecymana cnocobHOCTb CaMOro alKepHOro
KPenJieHus,;

T, — Hecyman crnoco0HOCTb COEAMHEHHs] aHKEePHOro Kpemn-
JeHHs1 ¢ japesecuHoll coriacho CHull I1-25-80 n. 5.31, npu
3TOM JO/XHO BBLINONHATLCS YCAOBHE

Ty=Ng
A=20F, R,
Ecin N < N,, To npoyHocTb cedeHHA obecrnedeHa npH
Ne < (N + T) (hg — x/3), (52)
rjae
e=ey+h,—h/2;

x=B(V/T1+2h,/B—1);
B=20F , (N +T)/(bT).
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Ecan N; << N << N,, To npousocts ceyenusi obGecnedena mpu
Ne< -;- bx (ho— #/3) Reger (53)

rae

¥=[N-~A + V(N =Ap ¥ 240k, Rey | /(bR ).

6.54, BricoTy cXaTolf 30HBI CEUeHHs] X MOXKHO ONpPEAEIHTh
U3 KyOHMUYeCKOro ypaBHeHMs, Hcrnoibsysi Bolpaxenusi (50) u
(51) ansa naxoxnenus F,:

Ax*4-Bx®-Cx 1 =0,
rie
= —2Nb/3, B= —2Nb(e,—h/2);
= —80NF, |e;+ (h &= 2a)/2];
I =80NF ,le, - (h = 2a)/2) (h % a).

Torna HanpsKeHUsi PaCTSKEHMs B allkepHOM KDEIVIEHHH M
KpaeBble HanpsMeHHst CMSITUS B JPEBECHHE NPOBEpAIOTCH MO
dopMynam:
0,= N (eg—h/2 -+ x/3)/[F,(he—x/)] < R,
0, F, Ty
05 = 2N (ep + ho— 1/ 2)/1bx (hy —x/3)] << Rey

6.55. AnkepHble KpennelHs KOHCTPYHPYIOTCS NO CHMMeT-
puullofi cxemMe M DIPeIycMaTpHBAIOTCSl CO CTOPONBI PaCTSHYTOM
M CXaTol 30mnbl, MMes B BHLY BO3MOXHYIO TiepeMeHy 3HaKa
MOMEGHTa B NpOLECCe MOHTa)a M NpH KCINyaTalHu.

6.56. Ilpn npoexTHpoBaHHH coeAuHeHMiI AePCBAHHBIX KJe-
-eHbIX KOJIONH ¢ (hyHJaMEHTaMH Ha METaJUIHYeCKHX 3aKJaJHbIX
JCTANAX JOJKHBl YHUHTHLIBATLCH TpeboBaliMl OrHeCTOHKOCTH M
AHTHKOPPO3HOHHON 3alHUTHI.

OGecneuen¥e NPOCTPAHCTBEHHOMN IKECTKOCTH MIOCKNX
AepeBIHHBIX KOHCTPYKUMI B 3 aHUAX M COOPYIKEHUAX

6.57. TlpocrpancTBeHHass HEH3MEHSIEMOCTh H XKeCTKOCTb
KOHCTPYKIHE B 3JaHMAX M COOPYMKEHHAX NOCTHraeTcs mnocra-
HOBKO# CBsi3eil NOKPLITHS U CBs13eH MeX1y KOJIONHaMH KapKaca
B NPOJONILHOM Hallp aBJeHHN.

CBsI3M TOKPHLITHS JAOJKHB ofecneyuBaTh YCTOHYHBOCTD
HECYLLHX KONCTPYKIMA U HX 5JICMEHTOB, a Tak®ie BOCnplisiTHe
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Piuc. G3. ChreMn ppoCTPANCTBEHUOr0 KPENJEHHS NAQCKHX AcPeBRHHLIR
KOWCTPYKIMlI DB 3Aauunx 1 COODYMEHHAX Kapxacnoro Tuma (a) u ©Oe3
kapkaca (6)

I — noncpcuHbie €BA3H KECTKOCTH (CBA3eBbie depmwm); 2, 3 — OpPOAOAb-
HLIC BCPTHKAJILIKIC CBA3H KCCTKOCTH; 4, § — npopoabinie ropH3ontalibs
HBIC CBA3N KCECTKOLTH

nepejamouixcs yepes (paxBepKOBLIE KOMTOHHBI MOPH30HTANBHAIX
Harpy3ox OT BeTPOBOIo HaNopa Ha TOPLOBble CaMOHeCylHe CTe-
Hel. IIpy Ha/HUHK B 3aHUH [OJABECHOIO IO HEMHO-TPAICIOPT-
HOTO 00OPYLOBAHHS POAC/bHbLIE HHEPUHOHHBIE CHIIbI TOPMOXKE-
HUA JOJIKHBL GbITh TAKMKE BOCNPHHATH CBA3AMH MOKPHLITUS,

6.58. CpaseBas cucreMa MOKPLITHS 00pasyercst U3 nonepey-
HBIX CBf3€BbIX (EPM — TOPH3OHTAJNbHLIX CBA3CH B MJIOCKOCTH
BEPXHHX TpaHell CTPONHJIbHBIX KOHCTPYKIMH, BEPTHKaNbHBIX
CBsI3ell MeX1y HHMH M NPOROJBHBIX 3MEMEHTOB, PadoTalollhX
Ha pacTsieHHe WJaU cxkatue (puc. 63).
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ITonepeunsie cBn3enkle GepMbl PAcNONAraloTCs Mo TOPUEBLIM
CeKUMSM 3[aHUs HJIH BO BTOPOH OT TOpIla CEKUHH U MO mpome-
KYTOUHBIM CEKUHUSIM He pexxe yeM uyepe3 30 M, B TexX Xe CeKIy-
SIX pacrosiaraloTcsi BePTHKa/bHLIE CBSI3H MEXIY KOJNOHHAMH.

B xavecTBe nosicCOB NonepeyHbIX CBs3eBLIX (pepM cJefyeT
HCIIONb30BATh BepXHUE Mosica M BCe CEUYEHHE CTPOMMJIbHBIX
KOHCTPYKuHit. Bbicota nonepewHniX CBA3eBbIX (GepM paBHa,
KaK MpaBu/Io, Wary CTPOMU/IbHLIX KOHCTPYKUHMH.

B nnockocTH KpoBIM pONb NPOZONBLHEIX 3J1EMEHTOB CBSl-
3eff, COeAMHSIOULIX 3/I€MEHThl YXeCTKOCTH H CTPONMUJILHLIE KOH-
CTPYKUHH, OOLIYHO JOJIXKHB! BHINONHATD NPOrOHbl HJIHM NPOAONb-
Hule pefpa nJuT.

Bxiiouenne kieepaHepHbIX MIHT B paboTy He TOJNLKO Kak
NMPOJO/bHKHIX BJEMEHTOB CBsi3el, HO M KaK COCTaBHHIX yacrei
S/IEMEHTOB KECTKOCTH JIONyCTHMO MpPH YCJIOBHU obecneueHHust
BOCOPHATHSI YCWIHH, BO3HUKAIOWHUX B COMPSXKEHHAX MNJHT CO
CTPONU/IBHLIMM KOHCTPYKuUMAMU. [IpH HCnosb30BaHMM B Ka-
YecTBE HEeCYUIMX KOHCTPYKUHMIT LINpeHre/bHBIX CHCTEM BEpPTH-
KaJIbHLIE CBA3M JO/KHBI PacKpemyisTb UX PacTsAHYTHI MOsC.

6.59. Ycuausa B cBsi3eBbIX (epMax, obecrneuuBaiolUX Npo-
CTPAHCTBEHHYIO JKECTKOCTb 3JaHHi M COOpyXeHui, omnpeaens-
fOTCSl M3 pacyera Ha JAefCTBHE FOPH3OHTaJIbHOH HAarpyskH, Ha-
npaBJieHHO! BAOMb 3RaHHS, U BePTHKAJbHOH HArpy3Kd Ha Io-
KPBITHE C y4eToM Haua/lbHbIX OTKIOHEHHR (POPMBI H MOJIOKEHHS
IVIOCKOCTHBIX HECYIIHX KOHCTPYKUHil oT npoekTHHX. K Takum
OTKJIOHEHHAM OTHOCATCH 1OrM6b M3 IJIOCKOCTH HaHGOJbIIEH
JKECTKOCTH H OTKJIOHEHHE IoTlepedyHbIX CeueHHil OT BepTHKaMH.
B nponecce nepopMHpoOBaHHSI NOA Harpy3Koil BeJIHUMHBI STHX
OTKJIOHEHHH H3aMeHsoTC, X OKoHuaresbHLIE 3HAUEHMA HE
HOJXKHEL NPEBLILIAT BEJIHYHH, PENIAMEHTHPYEMBLIX HOpMaMH Ha
NPOHM3BOACTBO M NpHEMKY pa6orT.

6.60. [donyckaercs npH pacueTe 3aMeHSITbh HECYllUe KOH-
CTPYKUHH Kax 3JeMEeHTh! CHCTeMbl NOKPLITHS HX CHJ/IOBBIMH
BO3/€/ICTBHAMH B IJIOCKOCTH CBsi3efl MO BepXHHM IPaHAM KOH-
crpykunit. Juist crcreMbl cBfiseii ykasaHHoe Bo3jeficTBHe SiBJSA-
ercsl BHelUHeH Harpyskoil, Kotopasi npuOIIKeHHO NPHHHMA-
eTcst paBHOMepHO pacnpelfeseHnoil. MHTeHCHBHOCTb 3TOH
FOPH30HTAJLHONH HarpyskH OT KaOXKLOH Hecyllell KOHCTPYKIHUH
(depmel, 6anxH, apku, paMbl) onpegensiercs no dopmyae

= kcn q,

rjie g — pacueTHas BEPTHKa/lbHAs paBHOMEPHO pacnpele/ieH-
Has Harpyska. Harpyaka npyroro BHza npHBOAHTCA K paB-
HOMEPHO pacnpeneneHHolH;
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k.o — KO3dHLHEHT, 3aBUCALLHHA OT BUAA H FEOMETPUHECKHX
NapaMeTPOB HeCyUHMX KOHCTPYKUMH, KOTOPBIH C/eayeT MPHUHH-
MaTh PaBHbLIM:

keg = 0,02 ana nokpeiTHit no 6ajKaM MOCTORHHOrO ceye-
uus, bepmam u nosorum apkam c f/l < 1/6;

kep = 0,024 ansa nokperTvil NO ABYCKaTHbIM Oajkam,

k.; = 0,01 ana nokpuiTuit mo pamam H apkawm ¢ f/l > 1/3
(z1st apok ¢ 1/6 < f/l < 1/3 Bennuuna k,, onpenensieics no
WHTEPNOAAUUU).

JonyckaeTtcs Takxe Npou3BOAHTH pacyeTr 6e3 ydera geop-
MHPYEMOCTH NPOJOJbHLIX 3M1€MEeHTOB, OGeCrneuHBaIoOUWHX CBA3b
BCEX HECYLIMX KOHCTPYKUHI € MOMepeYHbIMU CBA3eBbIMH (ep-
MaM¥ WIH YCTOMYUBLIMM TOPUEBLIMH KOHCTpYKuuAMH. [1pn stom
Harpy3Ka Ha KaXAylo MOMNepeuHyio CBs3eBylo @epMy onpeje-
asercs no Qopmyne

Jeo= (qw — v n)/t.

rpe q,, — BHCLUIHAA TOPH3OHTaJIbHAasA Harpyska B NpoaoJa
HOM HanpapJ/IeHWH, Bbi3bIBaemas BETPOBLIM HanopoM, TOPMOXe-
HHEM KPaHOBOro OGOPYAOBaHHMA M TOMY MOAOGHOe;

n — ofuee YHC/IO HECYWMX KOHCTpPYKuuii (6anok, cdepm,
apox, paMm) Ha BCIO JUIMHY 3AaHHsi B paccMaTpHBaeMoM Mpo-
JeTe;

t — ofuiee UKCAO NonNepeuHbiX CBA3EBLIX depm.

6.61. Pacuer npoJosnbHLIX BEPTHKaJbHLIX CBs3el, packpen-
JIIOLMX PACTAHYTHIA MOSIC LUNMPEHIeNbHBIX CHCTEM, CJIeRyeT
nNpou3BOAUTb Ha Harpysku, omnpefelsiemble no gopmynae

P = 0,01V,

rae V — pacueTHble CXHMaoWue YCHJIHS B CTOHKaXx ILUNpeH-
FeNbHbIX CHCTEM, COCJKHAEMBIX CBSI3AMHM.

6.62. Pacuer nponoibHBIX BepTHKaAbHBIX CBfi3eH, pac-
KPEIUISIOUIMX BHYTPEHHIOIO C2KaTYIo KDOMKY paM HJIH apoK, cJie-
IyeT NMpPOH3BOAHTL MO YCHIHSM, ONpeAeJeHHbIM No ¢opmyJe

P = 0,015¢S,,

rae S, —TOPH30OHTA/IbHAA NPOCKUHA PACCTOAHUA MEXAY Npo-
ROJIbHLIMH CBA3AMH.

6.63. B noOXpHITHAX 0O CTPONUAbHLIM JOLIATOK/IEEHbIM
6ajJKaM PeKOMEHAYeTCsl HCMNOJb30BATh YTOUHEIIHYIO METOAHMKY
onpejenennsl HarpysKH gp, . B 3TOM cyuae yuuTbiBaetcs, 4to
HarpysKa ¢, x COCTOHT M3 ABYX uacTeil, oJHa U3 KOTOpLIX 3a-
BHCHT OT BEJMUHMHbI HadaJbHLIX OTKJOHEHHH, a Apyras —

8 3ak 1493 185



OT BEJIMYHHBEI TOPH3OHTANILHOrO IepeMele-
Hu GafkM B IVIOCKOCTH NOKPHITHA HpH
JieficCTBHH Harpy3ok.

Ilepememenuss GanKH H OTKIOHEHUs B
€e reOMETPHYECKHX pa3Mepax NMpHHHMAIOT-
csl M3MEHSIOIHMUCA N0 AAHHe O6alku B
BHAE OXHOM NOJYBOAHK CHHYCOUIHI.

Bpozarcs oGo3navenns (puc. 64):

Uy — Hauanbeas norubb npojaoibHOf
ocH 6alku B cepefdHe mpojeTa M3 MIoC-
KocTH HanGoabmell XeCTKOCTH;

U¢n — ropHsoHTaNbHOE niepeMellleHHe
HarpyxeHHo# GalKH B cepeJHHe npoviera
Ha ypoBHe cBsA3elf, packpenasiomHX ee
Pne. 64. Mepememe- CHATYIO KDOMKY;

HHE {OBOPOTA W no- o — HayaabHHIA Yroq AOBOPOTA mone-

rrén  aowaroxaeeHoR
Gaaxs “moxpmTus M3 PEMHLIX ¢eYeHMit GaVIKH OTHOCHTENBHO ee

o lockocTn B Sebe”  nponoabHoli ocH;
usioined dymiu nos- @ — Ro6aBouHKil YroJI NOBOPOTA NOHe-

w08 Depans PEYHOrQ CeYeHHs HarpyxenHoit GaAxu B

cepeldHe npoJera;

b, A — cooTBeTCTBEHHO INMPARA M BHICOTA (4151 ABYCKaTHHIX
6asloK HanGONbIIAST BHICOTA) MOTIEPEYHOTO CEUeHH;

{ — nponer Ganxu;

M — pauGonpinas BEJRYHHA HSru6Gaomero MoOMEHTa B
Ganke OT BepTHKaJABHOR Harpysku (Ge3 ydera Harpysku OT
NOABECHOTO TPaHCIIOPTA);

a = 7,02h/;
f — orHowenue BricoTH kb, GalKH Ha omope K BhICOTE B
CepeRuHe npoJIeTa;
v=0,7 4+ 0,38; =103+ 0,78; m = 60M/(E'H); t=
= ym/y.

Cpepnue pacuetTHble 3HaYeHHs HNepeMellleHHH Galku IpH-
HHMaIOTCA PAaBHBIMH:

U,=1/600, Ho xo 3cm;
U =1/1200, HO 10 1,5 M
Qo =25.10~4 pan.

Henoxbayiorest 6e3pasmepHble BeaHYHHBL
ky =m?/(@®B); S =0,9aB6%/{°¢1 + 8)].
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M”,”” §6000=30000 _Jﬁﬂaﬂ Puc. 65. CxeMa npPoOJONBHMX H

< I foNepPeyYHBIX CBA3CH JKECTKOCTH
@ Q J Q/ 8, @) ropH3ouTAanbHBIC CBA3A  NO-
KPLITHH; 6) BepTHKAJbHLIC CBA3H
no GajxkaM H KORMOHHAM

HurencHBHOCTh TOPH3OHTA/NBHON HATPY3KM Olpenelsercs
no gopmyne

Gy =AU o5 - BUg + ¢ @y, (54)
rne
A=E"S (ky— 1)
B =E'S (k,+0,5);
C=E"Sh[0,5vky -+ m/(a®B)1.

Bennunna A umeer MeXaHuYeCKMH CMBICT eAHHHYHOH pe-
akuun» (koadduiuuenTa xecTkocTy) 6aNKU B OCHOBHOU cHcTeMe
MeTojia MepeMellenni ¢ HANOKEHHHIMY (UKTHRHBIMH 3aKpel-
JICHUSIMH, NPENATCTBYIOUUMHE NepeMelleHdsiM GalkH B mioc-
KOCTU FOPH3OHTANBHHIX cBfAseil. JIBa mociejHUMX 4WieHa B BHI-
paXeHHHM HarpyskH ¢, SBJISIOTCT Fpy3oBoM peaxknue#i B
TOH e OCHOBHON CHCTEME OT HavaJbHBIX HECOBEpPIIEHCTB Gan-
KH. TIpaBuso 3uakoB 4J1s1 peakunil — NoJoKKHTeIbHOE HanpasJie-
HHE peaKIlHH NPOTUBOTIONOXKHO HAUPABJIEHHIO NepeMeljeHH
Uy u U,. ‘

Ecmu npu soiauciennu A << 0, to npunuMaercss A = 0.

IIpumep 1. 3anpoekTHpoBaTh CHCTEMY CBsI3eH KecCT-
KOCTH B NOKPLITHH 1O JIepeBSIHHbIM KJIeeHbIM 6alKaMm [PoJaeToM
18 M wmiarom 6 M POH3BOJCTBCHHOIO 31aHHS PasMEpOM B IIa-
He 18 X 42 M. Ceuenne OGaJOK MpPSIMOYTOJNbHOE pasMepoM
210 x 1630 mm.

Kposas ¢ yxaofiom 0,05 pyslouHast n0 yTeNIEHHbIM TTHTaM
mppuno#t 1,5 M ¢ OGUIMBKAMH H3 UEeMEHTHO-CTPYKEYHLIX [IHT
¥ JepeBsiHHbiMu peGpamu. YacTh HX HCnofb3yercs B KauecTse
NPOAOJBHBIX 3JICMENTOB cBsiseli »ecTKocTu (puc, 65).

Topucssie crensl (axBepKoBblE C HABECHLIMH TNAHEISAMH.
CrenoBble naneau xpensircsi K paxnsepKoBbIM CTOMKAM, KOTOphIS
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Puc. 66, Cxema TOpmoBOii CTCHIY 3nanna. PacuerHuie CXemn cToek ¢axsepra
a) xpaitnux; 6) nPOMEKYTOUHBIX

pacrniosoxeHe! yepes 6 M, MapHHPHO NPHCOEAMHeHH K (yHIa-
MEHTY H Bepxy Oanok (puc. 66).

Ilo Topuam snanusi NperycMOTPeHH! JBE MonepeyHhe CBSi-
3eBble epMBl, NOSICAMH KOTOPHIX CJIYKAT CTPONUJLHLE GalKh,
a peleTka COCTOMT M3 PACKOCOB H CTOEK NpOAOJLHBIX pebep
IVINT, & TaKXXe BePTHKaJlbHble CBAA3H H CBSI3H NO KOJIOHHAM
(cM. puc. 65). Tlpu TakoM pelileHHH BePTHKANbHLIX CBA3EH rOpH=
SOHTaJbHAS ONOPHAsl PeaKUHsi CBA3EBLIX (epM BoCIpHHHMa-
€TCs1 HAKJOHHBIM TOAKOCOM BepTHK&IbHBIX CBssell, a pacyer-
Has cXxeMa CBf3€BOH (epMbl COOTBETCTBYeT puc. 67.

Paiion crpoutenscrBa — ApxaHresnbek.

Hopmarupnasi mocrosiHHasi Harpyska Ha 1 M? NOKpPHITHSA
gt = 1,13 xH/M?, pacuernas marpy3gka g = 1,29 kH/m%.
Pacuer BezieM no HauGoJiee ONaCHOMY COYETAHHIO HATPY30K ~—
TIOCTOSIHHAsl HAarpy3Ka COBMECTHO C BETPOBOH M CHeroBoil Ha-
Tpy3KaMH, YMHOMEHHBIMH Ha KO(XDHIHEHT coYeTaHH# n, =

8

Hopmarusuast cheroBasi narpyska juis 1V paiiona Py =
= 1,6 kH/M? pacuetnass ¢ yderoM KodbduuHEHTa COYETAHHs
P = 2,04 xH/m2.

Pacuernas BerpoBasi narpyska s II pafiona npu aspopu-
HaMHYecKHX Kodpduuuentax ¢ = 0,8 K15 NOJOKHTENBHOrO
BETPOBOTO JaBjeHusi H ¢g = —0,4 A5 OTPHULATENBHOTrO, C
yueroM xosduimenta coseranns n, =0,9. JLasi nonoxurelnb-
HOTO JaBleHHd g, = qokenn, == 0,35-0,65- 0,8-1,2-0,9 =
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Pue. 67. Cxema marpymenus nesol cassenolt depmm (cor, puc, 65) m pacyeTHHE
yeHaHS B ee SieMeHTax

¢) Upm Berpe caeBd; §) npE Berpe cupasa

= 0,2 kH/m?, zn1s1 OTPHUATE/ILHOTO JAABNEHHS §g =(qoRCyMNe =
= 0,35.0,65 - (—0,4) - 1,2 0,9 = —0,1 xH/n2.
TopusonTanbHas HArpy3Kka Ha cBsiseBhie GepMHl pacnpeje-
Jserca noposdy. OfHaKo yCHIHA B 3aeMeHTaxX JepMbl 3aBHCAT
OT TOFO, K KaKoMy Mosicy NpuJoxeHa Harpyska. Hacth Berpo-
BOA HarpyskH, AeHCTBYIOImEl Ha TOPIEBHE CTEHLI, NMEPERAETC
Ha JiBe cBA3eBble ()epMEI Yepe3 CToHKM (axBepKa B BHAE cocpe-
JOTOYEHHHX cua (cM. puc. 66). Ilpu gefictBHH Betpa cieBa
BEJIMUMHB STHX CHJI AJIA JIEBOH CBs3eBOM (epMBl PaBHHL

Py =—R,=q, |, 1}/(2-2h;) =0,2-6-2,1%(2.2.1) = 1,32 xH;
Py= —Ry=4q,, 1 h3/(2hg)=0,2.6.9,6%/(2-8,4) =6,6 xH;
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NPy AefiCTBUM BeTpa cnpasa

P =qul;h?/(2-2hy) = —0,1.6-2,1%/(2.2-1) = —0,66 kH,
P, =qgul, hi/(2hs)= —0,1.6-9,6°/(2.8,4) = —3,3 kH,
rae I, — paccrofiue Mexay (paxBepKOBLIMH CTOHKaMH.
Peakuuu cucreMbl cBsized, BO3HHKaIOUIHE NPH  AEHCTBUM
BETPOBOH HarpysKH, nepenalorcs 4epe3 NPOAO/bHBIE JIEMEHTH

Ha BHYpPEHHHe NOosiCa CBsI3eBhIX (epM B BHIE COCPEAOTOYEHHBIX
CHJI, PaBHHIX:

Q = n, (P, + P3)/(2ny) = 2 (6,6 — 3,3)/(2 - 5) = 0,66 kH,
FA€ n; — KOJIMYECTBO CTOEK CBA3eBOM depMbl; 11, — KOIHYECTBO
COCPEAOTOYEHHBIX cual P,.

PaBnomepno pacnpeneneHnas ropH3oHTalIbHas Harpyska
QT KaXAoH Hecylueidl KOHCTPYKUHH MNepejaeTcs Ha CBA3eBble
tepmel uepes npoaoibhbie peGpa nant. MHteHcHBHOCTL 9TOf
Harpy3KH

Grw =kep 9 =0,024.20 = 0,48 kH/m,
rae
qg=(g+ p)l, = (1,29 + 2,04) - 6 = 20 kH/m;
= 0,024 18 NOKPHITHA 10 ABYCKATHLIM GalKaM (CM.

kg
n. 6.%9). INpu pacuere no yrouHesnHoNl MeTo/iMKe cpefHHe pac-
YeTHble Be/IMYHHL nepeMeinieHuit Ganku corsnacto n. 6.62

U, = 111200 = 18/1200 = 0,015 m;
U, = 1/600 = 18/600 = 0,03 m;
@0 = 25 « 1014,
a Geapa3MepHbie reoMETPHYECKHE NapaMerphl Ganku
B = ho/h = 1,19/1,63 = 0,73;
a = 7,02n/l = 7,02 - 1,63/18 = 0,636;
=074+ 0,3 =0,7 + 0,3 0,73 = 0,92;
v =034 0,73 =03 + 0,7 - 0,73 = 0,81

PacueTHoe conporiBieHHe JpeBecHHbl 2-T0 COPTa CXATHIO
BAO/L BOJNIOKOH, cordacHo CHull 11-35-80

R, = 15m,.-m,-m,-mg/y, =15.1 1 1,2.0,8/0,95= 15,1 MI1a,

Moay/ib ynpyroctd papeBecuHnt  E' = 300R, = 300 %
X 15,1 = 4530 MIla = 4,53 - 10° xH/m2.
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MagcumanbHufl uaruGaloniuii MOMEHT OT BEPTHKaIbHOM
Harpysxku

M = gl?/8 = 20 - 18%/8 = 810 kH - m.
Boiunciins GespasMepHEIe BeJWYHHB!
m = 60M/(E'6%) = 60 - 810/(4,53 - 10° - 0,21%) = 1,16;
k, = m*(a*pe) = 1,16%(0,636% - 0,73 - 0,81) == 5,62;
S = 0,9aPbY{P (1 + ymip)] = 0,9 - 0,636 - 0,73 - 0,21%
(18 (1 + 0,92 . 1,16/0,81)] = 2,86 - 10~7,
onpezenseM KodpbuuueHTs:
A=E'S(k,—1)=4,53.10°2,86.10-7(5,62 — 1)="5,99 H/xu®,
B =E'S (ky —0,5ym/}) =4,53-10%2,86-10-7 (5,62 +
+0,5.0,92-1,16/0,81) =8,13 xH/m?
C =E' Sh[0,5vk, + m/(a? B)] = 4,53-10°.2,86.10-7.1,63 X
X 10,5-0,92-5,62 4- 1,16/(0,6362.0,73)] = 13,76 xH/m.
CoraacHo ¢opmyse (54), MHTEHCHBHOCTH PaBHOMEPHO pac-

fipesie/ieHHOR HaTPY3KM OT KaXAOH Gaiku Mo YTOYHEHHOH Me-
TOJHKE paBHa:

e =AU,y ++ BU, +C—g,=5,99.0,015 +8,13.0,03+
+13,76-25.10~4=0,37 kH/m.

Jlanee B pacuere HCDOJNBAYETCH 3HAUCHHE ¢, ;, MOAYUECHHOR
10 YTOYHEHHOM MeTOAHKe.

Ha pHemnuii nosic casizenolt ¢epmunl nepepaercs Harpyska
OT OfHO# GaNKM, ABJSIOUWEACA BHEHUM noscoM 3Toit depmbr,
a Ha BHYTpeHHHH nosic — ot (n — 2)/¢ Gasnok, rxe n — oGiee
XOJHyecTBO GalioK B 3AaHiH, a [ — KOJHYECTBO CBA3EBLIX depM.
IpuBeseHnas k ysnoBoil, Harpy3Ka Ha BHeEIMHM/ MOSC COCTaB-
aser 0,37 - 3 = 1,11 xH, a na BRyTpennuit nosc

e+ 3° (n—2)/t=1037-3. @8—2)/2 = 3,33 xH.

Onpenenenne ycuiuit B sneMeHTax cBfseBofi dhepMsl npo-
H3BOAHM NpY JeHCTBHU BETPOBOI HarpysKH COBMECTHO C rOpH-
30HTANBLHOA HArpyskofi OT CTponuAbHuX Oanok. Cxema Ha-
IPY30K Ha CBsi3eBble (JepMbl ¥ YCUJIMA B ee 3JIeMeHTaX NpHBEAeHH
Ha puc. 67.

[Tockonbky npoaonbHble peépa NAaUT SABJASIOTCH OLHOBpe-
MEHHO M CTOHKaMH CBSi3eBbIX ()epM, MakCHMaJbHOE YCHJIHE B
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HX CONpPAMXKEHHH CO CTPONHJbHLIMH GaNKaMH paBHO HaHGOJMb-
weMy ycHaMmio B CToHKax cBsiseBhIX ¢epm N = 3,99 xH.

MaxkcumanbHoe yeuiHe B packocaX cBsizeBoil gepmpr N =
= 417,83 xH. PacueTnas jjMHa packocoB B OCSiX CBsi3eBOM
depmbl I, = 6,26 M. [TpunnmaeM Bce packocsl H3 Gpyca ceye-
HueM 125 X 150 mm. Ilpu stoM ru6koctb

A = 1,/(0,29h) = 6,26/(0,29 - 0,125) = 173 < 200

(CHuIT 11-25-80, TaGn. 14).
1leHTpanbHO CKaThie PaCKOCH NPOBEPSIEM Ha YCTOAYMBOCTb.
Pacuernoe conpoTHBJ€HHe NPEBECHHBI BTOPOro COpTa CKa-
THIO BIONb BOJIOKOH R, Npu yuere BeTPOBOH Harpy3ku

R, = 14m, /vy, = 14-1,2/0,95 = 17,7 MI1a.
TIpn rubkoctn A > 70 nns RpeBecHHB!
¢ = 3000/A% = 3000/173? = 0,1.
Ho ¢opmyne (6) CHall 11-25-80
N/(¢F) = 17,83 - 10%/(0,1 - 125 . 150) = 9,51 MIla <<
< R, == 17,7 MIla.

¥3en KperJieHHs packocoB K CTPONHJIbLHOA Galike NpHBeaeH
Ha pHc. 68. CoeauHuTeNbHYIO IVIACTHHY NPHHUMAaeM TOJIHHOMA
4 Mm. BonThl kpenusieHMsl MJIaCTHHBI pacriofaraeM B ABa Mpo-
AONBREIX pana. Flpuunmaem Gonrbl auaMmetpoB d = 12, mM.
Hecymas cnoco6uoctb 60/Ta Ha OJAMH LIOB CNJIaYHBaHHs H3
ycioBHsl u3ruba Haress

T = 1,84* + 0,022 = 1,8 - 1,224 0,02 - 7,3% =
= 3,66 xH > 2,5d* = 3,6 kH,
a H3 YCNOBHA CMATHA B KpaHHHX 3JeMeHTaX
T=08d=08-73-12=T7xH.
Tpebyemoe KonnyecTBo 6O/ITOB
ng =N/(Tng)=17,83/(3,6-2) =2,b.
[Ipunumaem 4 GoaTa ¢ HX PAccTaHOBKOM B 2 psaa C Iuarom

S5; = 8,5 cm > 7d. CoenHHHTENbHYIO INIACTHHY TNpOBepsieM
KaK UeHTPaJdbHO cxarylo, no ¢opmyae (7) CHull 11-23-81:

N J@F) << Ry Ve /¥n-
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Yaen 1 A

. 1783kH
/§ |

mi2

Puc. 68. ¥a3ea EKpenjeHns Pacrocos
pewieTku cBaseBoii depmi K Ganke

[lpn
A = 170/(0,29 . 4) = 146,6; ¢ = 0,352,
o= 17,83-10%(0,352-4-90) = 110,7 << Ry y./¥n =
==220-0,95/0,95 = 220 MI1a.

Juamerp Gosnra, ¢ MOMOILLIO KOTOPOTrO packoc Kpenutes K
daconxe, npuHuMaeM d = 20 MM, a TomHUHY (acOHKH I =
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= 4 mm. Hecymyio cnocoGHocTb GoaITa Ha cpe3 onpeaesisieM N0
dopmyne (127) CHull I1-23-81:

Ny, =Ry, vy Fny,=157,9-0,9.314-1 =44,6 > 17,83 kH,
rae F = 314 Mm% — nuiomaap ceueHnss Gosra;
R, =150/y, = 150/0,95 = 157,9 MIla; y, =0,9; n,=1;
Hecylas CrocoGHOCTb GOJITa HA cMsITHE
Ny =Ry, vy dt /7, = 340-0,9-20-4/0,95 = 25,8 > 17,83 kH.

CeapHolii woB, coeauustiowuit GpacoHKy ¢ niacTuHoli 3akaaj-
HOH Jertasiy, NMpoBepsieM Ha YCHJIHe

N = 17,83 cos 63° + 14 cos 61,4° = 14,8 kH.

TNpuuap TosmuHy mBa k; = 4 MM, onpenenseM TpefyeMyio
uny wsa no ¢opmyse (120) CHull 11-23-81
Ntby ks 1) < Rof Yo Vo/ Y-
[pu N =14,8xH; B, =0,7; k;=0,004 m; yo;=0,85;
v, =0,95; v, =0,95; R, = 185MIla;
I, =14,8.10%.0,95/(0,7-4.185.0,85-0,95) == 33,6 mm.
IlpunnMaem npepuiBUCTHIE wOB ¢ obwe# AnuHoi [, = 80 MM,

3akAafHyI0 JeTalb, IPUCOSIHHSIONLYIO PACKOCH K CTPONH/IBHOM
Ganke, kpenum 4 Goartamu. YcuiHe Ha oauH 6oaT

Np=N/ng=14,8/4=3,7 kH.

MNpuuumaem Gonrsl auamerpom 16 mm. Hecymas cnoco6-
HOCTh GO/ITa H3 YCJOBHS H3ruGa Hareas

T =2,5d%= 2,5+ 16% = 6,4 xH > 3,7 xH

Hecymas cnoco6Hocts 6oiita M3 YyCJIOBHSA CMSATHS B JApeBe-
CHHe

T = 0,35¢d = 0,35 - 21 - 1,6 = 11,76 kH > 3,7 xH

LieHTpanbho pacTsiHyTbieé packochl mpoBepsieM Ha NPOYHOCTH
U3 yCJIOBHS

Np/Fy . =17,83.10%/[(125 —2-12) (150 —4)] = 1,29 <
<Ry my/pn=7-1,2/0,95= 8,8 MIla.
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TEXHUKO-9KOHOMUYECKAS OLLEHKA
REPEBAHHBIX KOHNCTPYKILHA

7.1. Bui6op HanGonee 3(peKTHBHLIX AEPEBAHHLIX KOHCT-
PYKUMR MPOMSBOAUTCH METOAOM CRABHUTENLHOTO aHaJN3a TeX-
HHKO-9KOHOMUYECKHX mokasartenelt (T2I1) nmo Bapmantam.

Kpurepuem sdeKTHBHOCTH ABASICTCH MHHUMYM NpPUBEACH-
HBIX 3aTpaT, KOTODhLIE ONPEREJAIOTCS C YYETOM ceGecTOMMOCTH
KOHCTPYKIWMA B fene, KanuTalbHBIX BJOXeHuit B Gaay, sxc-
NAyaTalHOHHEIX pacxozoB u (rakropa Bpemenn. HeoGxoanmo
YUUTHIBATh ASHHIUTHOCTL HEKOTOPHIX MAaTepHaloB W KOHCT-
pyKmHi B pafione uX nDpHUMCHEHMs H B LeJIOM No crpane.
Ecanr pasHocTh npnBejieHHHIX 3aTpaT N0 BapuaHTaM He npe-
Bolinaer 3 %, TO BapHaHTH HO 3TOMY MOKA3aTejNlo CYHTAIOTCS
PaBHOSKOHOMHUHBIMH.

7.2. T3I1 onpeneasiorcss N0 paGouuM YepTeHaM KOHCT-
pykuuii. Ilpa oneHxe BapnHaHTOB KOHCTPYKUMHA KapKacoB H
NOKPHITHA 33 pacueTHYIO €AMHHLY n3MepeHus OFLIYHO npu-
HUMaIOT Nokasareiu Ha 1 M® niomwanu spanma B miane. [lpu
coGnioziennn yeaosuii conocrasumoctd TIIT onpenensior Ha
OZHY KOHCTPYKUMIO HJIM Ha €AUHHURY «noaesHoro sgekrar, na-
npuMmep, Ha | T xpanumoft B CKiIaie NPOAYKIUH.

7.3. B xauecTBe Gaani Ajif CPaBHEHHA PEKOMEHAyeTcs NpH-
HUMaTh: Ha CT2AMM HayIHO-HCCIAENOBATRJLCKHX W NPOEKTHO-
KOHCTPYKTOPCKMX paGoT HO CO3XaHMI0 HOBRIX KOHCTPYKIUHIA
HauGoJiee SKOHOMHYHBIC KOHCTPYKIMH aHaJOord4HOro HasHa-
YeHHsA; Ha CTajll CTPOHTEJILCTBA BADHANT KOHCTPYKIUH, Opel-
YCMOTPEHHLI B NpoOeKTe.

7.4. CpaBrenne KOHCTPYKIMiI HEOGXOAMMO HPOM3BOAHTDL
€8 Jeaer npy paBHOR creneRd WX 3akonuennocrd. Komcr-
PYKUMH JOQJDKHBI KMETb OJMHAKOBLie Ha3HAUeHHsi, NPOJETH,
Harpy3kH, H Ye/OBHS SKCINIYyaTamHH.

7.5. Ilpu cpaBHEHHM KORCTPYKUMIT M3 PasIMIHLIX MaTepHa:
J10B GoslbIloe 3HAYEHHe UMeeT YUET 3aTPaT Ha CMEeXHhe S/ieMeH-
TH 3AaHHIA H COOPYMKeHuii.

7.6. TII1 no BapuaHTaM AOMXHH GHITH OnpeAeneHnl AJs
©[IMHOTO TEpPHTOPHANLHOrO pafioHa B €AHHOM YPOBHe HeH C
HCIIONL30BAHHEM eAHHOM CMeTHO-HOPMatHBHOM Oastl.

7.7. DxoHoMuueckuii 3¢xpeKT onpefensercsi Kak pasHOCTb
NpUBEAEHHLIX 3aTPaT NO BapHaHTaM Ha NPHHATYIO EAHHMIY
namepenusi. IKoHomuuecknit epexT MOMKET ONpeASNSATHCA B
pacuete Ha TOROBOil 0GBEM CTPOMTENLHO-MOMTaXKHLIX pabor,
BLIMIO/IHAEMBIX H3 BLIGPAlHbIX KOHCTPYKLUM.
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Eciin npHMeHeHHe HOBBIX KOHCTPYKTHBHBIX pellieHHH npu-
BOIHUT K COKPAlleHHIO NPOJO/KHTENBHOCTH CTPOHTENBCTBA, TO
HEOOXOAUMO ONpeNeNATh JAONOMHUTEJNbHBIH 3KOHOMHYECKHH
ap¢deKT oT JOCPOUHOro BBOAA OGBEKTa B 3IKCINIYATalHIo.

[Tpumep 1. Onpenenurb CpaBHUTENBLHYIO SKOHOMHYeC-
Ky1o 3(peKTHBHOCTh NPHMEHEHHS JePeBSHHBIX KJeeHbX paM
ANl NTHIEBOAYECKOTrO 3JaHHA.

Hcxopubie aaHHbie

BapuanThl KOHCTPYKTHBHBIX peleHHH coCTaB/leHbl Ha OCHO-
Be THIIOBOTO INPOEKTa NTHIEBOAYECKOTO 3[aHHSI pa3MepoM B
niane 18X 84 m no tunopomy npoekty Ne 805-191-«H». Pacemar-
pHBaIOTCS JBa BapHAHTa HECYIIUX KOHCTPYKIHH: HepeBsHHbIE
THyTOK/MeeHble paMbl — JII'P; pambl nepepsinnble kieensie PITT
U3 NPSMOJHHEHHBIX JIEMEHTOB C 3y6YaThiM COEIHHEHHEM pH-
rens u croiiku. [lponer pam 18 M, war 3 M, BEICOTa B KApHH3-
HoM yane 3,14 M. XapakTepHUCTHKA CPaBHHBaeMblX BapHAHTOB
nana B Ta6n. 36. Paiion crpourenbcrBa — MockoBckasi o0iI.;
1 Teppuropuanpubiii pajion; Il mosic ues Ha JsiecomarepuasIns
no npefickypanry Ne 07—03.

IlepeBo3ka paM JHO OGBEKTa OCYIIECTBJSETCS aBTOTPaHC-
NOpPTOM Ha <«npHBefeHHoe» paccrosHHe — 300 kM ¢ ydJeToM
CTPYKTYpbl aBTOXOPOT 1O KateropusiM. MarorosiieHue KOHCT-
PYKIHI npexrnoyaraeTcsi B CHeNHaJN3HPOBaHHOM IlleXe, OCHa-
IIEHHOM KOMIVIEKTHBIM OTEUeCTBEHHBIM OGOPYAOBaHMEM, BHI-
NYCKAIOLHUM IIHPOKYI0 HOMEHKJIATypPy KOHCTPYKUHI M BXOAf-
IIHM B COCTaB KPYHMHOIO JepeBooOpabarsiBaioniero KoMouHaTa.

[Ipu onpeneneBnyn nokasatesreil yureHa pas3Hulla B 3aTpa-
Tax Ha CMeXHble 3JeMeHTH (CBSI3H, 3JIeMeHTH H3 JIOCOK JJIf
ycrpoiictBa KapHuaHoro yana pam JAI'P u ap.). Ioxcuer nonon-
HUTENBHBIX 3aTpaT AJIS1 KPATKOCTH He IPUBOAHTCA.

Onpenensiem TOI1 BapuauToB.

1. Pacxop nuiomarepHanoB

Vn =ky an’:kl ko ky Ry Vss =k ky ks k, ks ka an

rae ky, — cyMMapHbIH KO3(MHIHEHT OTXOK0B MHIOMATEPHAJIOE,
PaBHBIl NPOU3BEJleHHIO KO3HIHEHTOB, YUHTHIBAIOIHKX OT-
Xoibl THJIOMATEPHANOB NpPH CJEAYIOIIMX TEXHOJIOIHYECKHX
onepanusix: k, — packpoe Ha WYepHOBHIE 3aroTOBKH; k, —
CpalHBaHHU N0 JVIMHE; Ry — CTpOXKe miacreil; k, — ckrJjen-
BaHHMU M0 WIHPUHE; Rs— CTPOXKKE GOKOBHIX NOBEPXHOCTEH 3aro-
TOBOYHBIX GJIOKOB; R — TOPLIOBKE H OHHJIOBKE IO IIAGNOHY
3aroToBOUHbIX GJIOKOB (puc. 69). B pacuerax ma cragum npo-
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€KTHDOBAHHSI MOXHO NpHHATH: Ry = 1,13; ky = 1,02; ky =
= 1,37 n 1,25 npn ToMmMHE CJOEB NOCHAE CTPOXKKH COOTBET-
crenHo 15 H 33 MM; kosppuuuent k, = 1 4 0,150, rae
Qg — JONSl 3aTOTOBOK, CKJAEEHHLIX IO IHpHUHE, B o6beMe KOoH-
CTPYKHMHM B Jiele NpDHHEMaerT 3HadeHHst 0 NpuH mMpHHE A0
14 mm, 0,3 npu mwuprae 15—20 mm 1 1 npu wmpuse cs. 20 mM.
Kosdpuumenr ks = by/b (cm. puc. 69). Kosdpuumenr k&4
npunuMaer sHaveHus: 1,02 AAs npAMONMHENHLIX 3/eMEHTOB
nocrosiHHoro ceyenns, 1,11 ans snemenros pam PATN, 1,03 ana
KpupoauHeiHnx apok tMna JICA, 1,07 ais rHyTOK/IEEHBIX
pam IAI'P, 1,15 ana aBycKaTHuX GasioK.

Vi, Vag — 06beM KOHCTPYKUHHM COOTBETCTBEHHO B Jene
H B 3aroToBoYHoM Gioke, M3;

Va,=L13:-1,02. 1,37 1. 1,07 1,07 - Vy, =
= 1,81 - 1,76 = 3,18 M*
Ve, = L13- 1,02 1,25 1. 1,07 L11V,, = 1,71 X
X 1,94 = 3,32 M3
cooTsercTBeHHO Ha 1 M? miomany naana
Va, =3,18-29/1512=0,061 M3/m?,
Va, =3,32-29/1512 ==0,064 M3 /M2
2. Pacxoa kuesn
Py =kal(Py+ Pat Py) Vag+ PVl =k {i(gs (n,—1)/(Be 1) +-
+ 1,5k3+4°°mka]k5ka+Pf.]} Vn-

rAe Ry = 1,050 — xospunuent, yaureBaomuii NnoTepn Kjies B
npousBoacrse; Py, P,, Py — pacxXox Kjess npH HaHeCeHHH €ro
Ha: IVIacTH 3aroTOBOK, 3yOGYaThie WHNL NpPH CPAHBaHUH 3aro-
TOBOK IO JIAHE H KPOMKM 3aroTOBOK NPH CKJICHBAHHM HX IO
mupune, Kr/m®;, P, = 1,2 — pacxox Kjes Ha 3y64arbifi CTHIK
B KapHusHoM yaae pam PIIl, kr/»®; g, = 0,4 — cymmapHuifi
YASABHEI pacXof Kiaes NPH HAaHECEHHHM €ro Ha NMAacTH 3aro-
TOBOK, Kr/mM? mAOmagu KJIeeBOro INBA; 7, — KOJHYECTBO CJO-
€B I10 BHICOTE CEYEHHS] 3arOTOBOYHOTrO OnoKa; Rg, Ry, kg — KO-
opdUUHEHTH, YYUTRIBAIOIHE OTXOAM KJjesl OpPH MeXaHHuYecKol
o6paboTKe 3aroToBOK.

P,, = 1,05 {{(0,4 (36 — 1)/(0,016 - 36) + 1,5 - 1,37)
X 1,07 - 1,07} V, = 31,7 - 1,76 = 55,8 kr;

P,, = 1,05 {[0,4 (38 — 1)/(0,032 - 38) + 1,5 - 1,25} X
X 1,07 - 1,11 + 1,2} V,, = 19 - 1,94 = 36,8 xr.
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3. Pacxon /aKokpacouHsIX coCTaBoB

P,=g,F,
rae g, — CymMMmaphniff ynenbHb#i pacxos smanu, Kr/m% npn
okpacke 3a 2 pasa, g, = 0,35 kr/m% F — nsowaas oxpauiu-

Baemoit nosepxHoctH M?; P, = 0,35 29 = 10,2 kr; P,, =
= 0,35 - 33 = 11,6 kr.

4. TpynoeMKOCTb M3roTOB/IEHHS
Tu = kB [(th + ta+ Oy ll[l + tn..c) Lc + (kn tn + kO tO) hl L:m +
+ ko-u tc.u F + t'rp V:iﬁ + t.m le + ZTIL

rae kp = 1,1 — ko3PuLHEHT, y4UTHIBAOWHA TPyAOEMKOCTb
BcrnioMoraTte/IbHBIX  onepauuit; {, — 3aTtpatbl TpyAa, 4ea.-d
Ha NEPBHYHYIO €AMHHUY H3MepeHHn K oGbema paboT, COOTBET-
CTBEHHO Ha CJAEAYIOWME TeXHOJOrHYeckHe ofiepanuu: f, —
npeABapHTe/IbHYIO KaqHOPOBKY nHJIOMaTepHanoB; f; — obpa-
6OTKY nuJomMaTepuasJoB Ha JIHHHH PACKPOs CPAlHBAHHA 3aro-
TOBOK MO AJIHHE C NOMOLLbIO 3y6YaTOro LiHNa, CTPOXKKH f1acTei,
packpost Ha 3aroToBKH Tpebyemoit AMHHLI ¥ 11a60pa 3aroToBoY-
HbIX OJIOKOB KOHCTPYKUMH; [, — CK/JEHBaHHe 3aroToBOK MO
wypHHe; I, . — HaHeceHHe KJes Ha [JacTH 3aroToBOK;
{y = 3alpeccOBKY M paciipeccOBKY 3aroToBOUYHbLIX GJIOKOB nps-
MOJIMHEHHbIX KOHCTPYKUMH B MApaBAMUYECKMX npeccax; i, —
06paboTKy 3aroToBOYHBIX 6/10KOB, BK/IOYAA CTPOXKY GOKOBBIX
nosepXHocTefl U ONMUIOBKY 110 abAOHY; {, x = OKPACKY KOH-
CTPYKUHA 3alMTHLIMH cOCTaBaMH 32 2 pa3a; I;p —— TpaHcrop-
THPOBKY 3aroTOBOYHBIX GJIOKOB H FOTOBHIX KOHCTPYKUHil B I1pe-
Jenax uexa; lx, — NPUIOTOBJAEHUE KJIERA, NOJHOCKY H 3aJUBKY
ero B cTaHkH; T; — IPYAOEMKOCTb JONONHHUTEIbHLIX OllepalHi
(c6opka 3/MeMEHTOB KOHCTPYKIHH, OFHE3alluTd, aHTHCEelITH-
poBaHue H Jp.), BHUIOIHAEMBIX B COOTBETCTBHM C pabouumy yep-
T€KaMH M TEXHHYECKHMH YCJIOBHMSIMH Ha HM3TOTOBJIEHHE KOH-
cTpykumit; L, — cymmapHas JUaHHA clioeB B oGbeme 3aroToBou-
Horo Gsioka, M; h;, L;s — pa3vepnl 3arotoBouHoro G/oka, M;
Ry, ko Ry« — wO3pdUUMEHTH, YUMTHIBAIOLHE YBeJNHUEHHE
TPYAOEMKOCTH COOTBETCTBYlowux onepaunit, Ha crazuu upo-
eKTMPOBaHUS MOXKHO NPHHNTL: Jiisl THyTOKJeeHnx pam AP u
crpenabuathix apok tHua [HCA k, = 3: ky = 1,5, &y, =
= 1,2, sas pam PAIT k= 1, ko= 1,2; R, ,= 1,2; pnn
NPSIMOJIMHEHHBIX 3JIeMEHTOB IIOCTOSIHHOrO CeUeHHsl &y, = R,
= ko.h =1

Ilpn wupuHe 3saroroBouHoro 6J0Ka KOHCTPYKUu# B, >
> 0,15 M, noxkasateau 3atpat TpYAA Iy, l3 lye Lu Lo RO
HOJHHTENIbHO YMHQKalorest Ha Ry, = | + 0.4 (8,;/0,16 — 1)
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CyMMapHaﬂ AJiiHa CJIOeB OlpeAeasiercs 1o CbOpMlee
h
L,. =n, Lsﬁ = -5— Lgﬁy
o

raie b — BoicoTa ceyeHHs 3aroToBOUHOro 6/0Ka; ec/ii oHa nepe-
MEHH3, TO BO BCeX CAyYasiX NPHHHMAETCA CPelHee 3HaueHHe.
3atparnt Tpyaa Ha cGopky noaypam tuna PIIT (coeauue-
HHE pHresil u CTOHKM B KapHH3HOM y3Je Ha 3yOuaThlfi CTHIK
B crieuiaibHOM fipecce) onpenensiores no Gopmyde
{06|p =a+bvnh

rae a, b — aatparbl Tpyaa Ha cGOpKy roJypam, COOTBETCTBEH-
HO He 3aBucslue oT o6bema u 3aBUCsLLME OF 06bEMa NoJypaMsl,
B aene; a = 1,2 yen.-u.; b = | yen.-u/m® V,, — ofwem oa-
uoit nonypamst B pene, mP,

-t BapuanT

h, = (0,704 - 7,4 + 0,368 - 4,4)/11,8 = 0,579 v,

L., = 0579 11,8 2/0,016 = 854 um;

T, = 1,110,005 + 0,016 4 0 - 0,024 4- 0,001) 854 +
+(3-028 +1,5-0,16) - 0,58 - 23,6 + 1,2.0,05-29 +
+ 0,75 - 2,02 4 0,03 - 55,8] = 42,4 yen.-u.

2-it Bapuaur

hy = (1,15 9,47 + 1,47 - 3,1)/12,57 = 1,23 u;

L., = 1,23 - 12,57/0,032 = 483 w;

tgp =12+ 1-097 =22 yen.-u/l creik (noaypamy);

T,, = 1,11(0,005 + 0,016 + 0 - 0,024 + 0,001) 483 +
+(-0284+12-0,01!6)- 123126 4+ 1,2-0,05. 33 +
+ 0,75 - 2,32 4+ 0,03 - 36,8 4 2,2 - 2] = 29,9 uen.-u.

5. CefecToHMOCTb H3IOTOBJICHAUA
Cu = I(C.\t + C("r) k’ra "" Cc Vn + C:x + C:; kn' knuv

rae C,, — 3aTpaThl Ha MaTepHaJlbl, HCTOJb3yeMble IPU H3rOTOB-
JIeHHH 3JIeMeHTOB KOHCTPYKUHH, pYy6.; Cyp — CTOHMMOCTD CTANb-
HHIX 3JieMeHTOB (MOKynHble H3jenus), py6.; R, = 1,05

Ko3(HIUHEHT, YUYHTHIBAIOWIHA TPaHCNOPTHO-32rOTOBUTENbHbIE
pacxoant npeanpusthii; C, — ceGecTOMMOCTb CYWKH NUJIOMa-
Tepuasos, py6./md. [dast  xiaeennix Kkosnerpykuuit €, =
= 12 py6./m%, Ans KOHCTPYKUHE 13 HesbHoll ApeBecusnl C, =
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= 6 py6/m*; C, — sapaGoThHasi njaTa OCHOBHHIX NPOHM3BOACT-
BeHHBIX paGounx, py6.; C3 — 3apaboTHas nJara OCHOBHBIX NpPO-
HSBOACTBEHHBIX pabounx no Tapudy (6e3 npeMHalbHHIX H
ApYFHX BHJOB BomJaar), pySd.; k, — KoadduuueHr, yduThiBalo-
M HAaKJAaHble PACXOJkl (COAEPKAHHE M SKCILTY aTalHIO 06opYy-
JOBaRMs, IeXOBhie H OCIE3aBOACKHE pacXonnl); By, = 1,015 —
KO(pduUMenT, YYHTHIBalOUMA BHENPOH3BOACTBEHHEIE pacXo-
Jbl PERNPHATHA.

3aTparhl Ha MaTepHann H NOKYMHLE HIJCAHA ONPEACASIOT-
cs1 o ¢opmyae

n
CM = 2 u! Vh
i=1

rae I}; — nena i-ro Matepsana, py6. Ha equHHRY pacxona co-
oTBeTCTBYyIONlero Marepnana. [IpunuMaercs no npefickypantaM
ONTOBLIX LIeH HAa MaTepHaJbl H U3REAHS;

Vi — pacXoR MarepHanoB Ha H3rOTOBJEHHE KOHCTPYKUMI
B COOTBETCTBYIOIMX €AHHHILAX H3MEPEHHS.

3arparthl Ha 3apaGoOTHYIO IJIATY GCHOBHLIX IPOH3BOACTBEH-
HEIX paGounx onpenensnorcs no dopmyJe

C:x == C; knp kﬂ kp =Qyp Tl knp le kP'

TAe a, — cpeiHeB3BelllesiHas TapudHas CTaBKa OCHOBHHIX Apo
HSBOACTBEHHBLIX pabounx, py6./den.-u. Has I reppuropuainb-
HOro paiiona: a, = 0,7 py6/dyen.-4 — npH H3rOTGRAEHHH Bepe-
BSIRHBIX KJIeeHbIX KOHCTPYKUMH; @y = 0,6 py6/uen.-au — npu
HSI'OTOBJIENHH HOLIATHIX H GPycYaThIX KOHCTPYKIUHH; Ry, —
Koo(xpHLHEHT, YUHTHLIBAIGIRHRA npeMuaibHbie Romaatn. IlpH
NpHUMEHEHHH TEeXHHYeCKH O0GOCHOBAHHHIX TOKa3artesieli 3arpar
TpYAa ko, = 1,4; k; = 1,2 — KoadpunuenT, yuuTniBatomuii 1o-
NIOIHHTEAbHYIO 33pabOTHYIO NAATY H OTUHCAEHMA Ha COMMaNb-
HOe cTpaxoBanHe; R, — paloHHHA Koadduuuent k sapaGor-
HOM mJare.

JNa NPpUHATHIX HCXOAHKIX YCNOBUA KOI(dHUMEHT HAKJIAA-
HBIX PacXONOB COCTAaBHT AJfi: NMPSMOJIHHERHLIX NIEMEHTOP —
4,1; pam PAIl — 5,4; KpHBONHHEAHBLIX KOHCTPYKUHMH THNA
crpenbuathix apox ACA —3,7; ruyrtoxkaeennx pam AP —
3,4; nomaTthbix 1 GpycYaTHIX KOHCTPYKUMit — 2,6; Hecylux kne-
ehanepHbix — 3,7; orpaxaamou#X KOHCTPYKUH Ha AepeBsiH-
HOM Kapkace — 2,8,

Pacuer Buinosnsen npu xaee Mapku KB-3 u amanu [19-115:

C,, = 68,6-3,18+0,3- 558-+1,05- 10,2 = 245,6 py6.;
Cer, = 0,4 - 25+ 0,368 - 6 = 12,2 py6.;
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C,=07-424-14-12.1=499py6.;
C,, = 1(245,6 + 12,2) 1,02 + 12 - 3,18 4 49,9 +

+ 29,7 3,41 - 1,015 = 466,6 py6.;
C,, =65+ 3,32 + 0,3 36,8 + 1,05 - 11,6 = 239 py6.;
Cor, = 0,4 - 22+ 0,368 - 6 = 11 py6.;
C,,=07-2,9-1,4-12-1=352py6.;
C., = 1(239 + 11) 1,05 + 12 - 3,32 + 35,2 4 20,9 X

X 5,41 - 1,015 = 457,1 py6.

6. 3arpathi TPYAa MOHTAXHHKOB M JICHEXKHHIX CPEACTB Ha
BO3BeJieHHe KOHCTPYKuuil onpepensiorcs no IV wactu crpou-
TeAbHLIX HOPM M NPaBHA H COOTBETCTBYIOKM cGoprukam EPEP
HJH JIS1 HOBBIX KOHCTPYKIHHA no dopmyJsiam:

TB :kB (GG+ b),
Cs = AG+ B,

rae Tp, Cp — COOTBETCTBEHHO 3aTPaThi TPYAA MOHTAKHHKOB B
YeJa.-d U JIEHEeXHBIX CPeacTs, py6. Ha Bo3BeJeHHe KOHCTPYK-
HMM, BKMIOYAsi: BHYTPHIOCTPOEYHBIE TPAHCHOPTHLIE ONEPANMH,
YKPYNHHTebHYIO, COOPKY, . YCTAHOBKY B NPOEKTHOE I0JIOXKe-
HHe ¥ oKpacky; kg = 1,1 — kosthdunuent, yuursiBaouyii Tpy-
JI0EMKOCTb BCHOMOraTeJbHLIX PaGoT Ha CTPOMTENbHOH NJIOWAak-

Ke; a, b (A, B) — xospduuuenTst, 3aBHCsLHe OT THIA KOHCT-
pykumit; G — Macca KOHCTPYKUMH, T.

Lisi ycnoBHil ceNbCKOrO CTPOMTEIILCTBA
Tei = 1,1 (3,809 + 2,5) = 6,5 wen.-y;
Csi =59 0,9 + 4,4 = 9,7 py6.;

Tes = 1,1 (3,8 - 0,99 + 2,5) = 6,9 veus.-y;
Cpy = 5,9 - 0,99 4 4,4 = 10,2 py6.;

7. CverHo-pacyerHast  CTOMMOCTb KOHCTPYKUHA B jene
Ca=lCr +C) ko1 Cs - H Tk,

rge C, — ceGecTouMocTh H3roToBJeHHsT KOHCTPYKiuuil, py6.;

C, — 3arparsl Ha TPAHCIOPTHPOBKY KOHCTPYKUHH JO CTPOH-

TeJbHON IwIoWaaKkH, pyob.; Kk, . — KO3(pOHIHEHT, YYHTBIBAIO-
MHHA 3arOTOBHTENbHO-CKJIAJACKHE PacXOMbl.

Juisi MeTaniudecknx KoHCTpyKuuii &, . = 1,0075, ans npy-
THX BHJIOB KOHCTPYKuME k, . = 1,02; H — naknanuele pac-
xoaul, py0.; [1-— nnanospie naxonienust, py6.; R,y — KO-
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(pHLHeHT, YYHTHIBAIOWHA JONMONIHHTENbHLE 3aTpaThl INPH
npoussoicTBe paGor B 3HMHee Bpems. [IpHHHMaercs no
CHull 1V-7-84.

TpH cpaBHeHHH KOHCTPYKIUHH OXHOTO BHAA R, , = 1.

8. 3aTparhl Ha TPAHCHOPTHPOBKY KOHCTPYKIUHI KO CTPOH-
TeqibHOH Miowanku onpenensioress no CHull I1V-4-84 B sapu-
CHMOCTH OT IPMHSITOH TPAHCHOPTHON CXeMb H BHAA KOHCTPYK-
UHA C yYeToM 3aTpar Ha NMOrPy304YHO-Pa3rpy3ouyHbie paGoThl H
PEKBH3HT.

Ilpu nepeBb3Ke KOHCTPYKIHH aBTOMOGH/ILHBIM TPAHCIIOPTOM

C] = (Cﬂp + a,- kr) G,

riie Cpp — 3aTpaThl Ha MOTPY304YHO-Pa3rpysouHule paGoThl H
PeKBH3HT, Py6/T; @; — Tapud Ha NepeBo3Ky rpy3oB B 3aBHCH-
MOCTH OT PacCTOSIHHS TPaHCMOPTHPOBKH M paHOHa CTPOHTelb-
cTBa, PyO6/T; Ry — KO3p(pHIHEHT, YYHTHIBAIOWMA HaAGaBKY
32 NepeBO3KY KPYNHOraGapHTHHIX CTPOMTENbHBIX KOHCTPYK-
LHH.

C:, = (2,5 + 9,46 - 1,5) - 0,9 = 15 py6.;

C:, = (2,5 4+ 9,46 - 1,5) - 0,99 = 16,5 py6.

Haxknaaupie pacxopl H IVTaHOBbIE HAKOIVIEHHS! ONPEAETSIOT-
c¢a no CHuIl 1V-8-84. Cornacso pekomenpauusmM HHHIC,
3TH BeJIHYMHBI MOJKHO PaccyHTaTh 1o (opmynam:

H = aﬁ (Co.s + Ca.m);
f=p (Co.a + Ca-m):
rae ag — KoagduiHeHT, 3aBucamui oT Buaa pabot. [Ipu Bo3-
BEJEHHH KOHCTPYKUMH BceX BHAOB MOXHO NpPHHATb g ==
= 0,78 — AJia1 NPOMBbILIEHHOTO CTPOHTENbCTBA; ag = 0,94 —
JAJIsT CEJIbCKOrO CTPOHTENbeTBa; B = 0,27 — Ko3pdHIHeHT, OT-
paxalolki HOpMY naHOBHIX Hakomienu#t; C, ., Co oy —
COOTBETCTBEHHO 3aTpathl Ha OCHOBHYj0 3apaGoTHYI0 mJaty
MOHTaXXHHKOB M 3KCIJIyaTallHI0O CTPOMTENbHLIX MAaluMH INpH
BO3BEJICHHH KOHCTPYKUHi, PY0.; ONpeResisiorcA MO COOTBET-
crBytlomnM c6opuukam EPEP. Ilpu cpaBHeHHH KOHCTPYKHHH
MOXXHO TNPHHSTD:
Co.s+Con = Cp;
C,, = [(466,6 + 15) 1,02 + 9,7 + 0,94 - 9,7 + 0,27 X
X 9,7} - 1 = 512,7 py6.;
C,. = [(457,1 4+ 16,5) - 1,02 + 10,2 + 0,94 - 10,2 +
+ 0,27 - 10,2] - 1 = 505,6 py6.
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8. IMpuBenentnie 3aTpaTs
M=p(Cat Enk) +3/Eqp,

rae g — Ko3(HIMEnT, yIHTHIBAIOMuUA 3aTPaThl Ha BOCCTAHOB-
JIeHHe (3aMeHy) KOHCTPYKUMA B mepHox ¢(yHKIHOHHPOBAHHS
o0beKTa, NPUBE/JICHHEIE K TOAY NMYCKa 0GBeKTa B IKCIIYyaTalHIoO,
NPHUMEHSETCS TOrAa, KOrAa CPOK CIYKGbI KOHCTPYKIHA MeHb-
Ile pacuyerHoro cpoka (yHKUHOHHpOBaHHA o0BeKTa; E, =
= 0,12 — HopmaTHBHBI KOPODHIMEHT CpaBHUTENLHOA -
(heKTHBHOCTH KaNMTaNbHEIX BJAOXeHHi, 1/rox;
k — npuBefeHHEle YACJAbHEIE KaNMTaJbHblE BJIOXEHUA B 6asy
MO NPOU3BOACTBY KOHCTPYKUMH, pPy6/rox; D — 3KCIIyaTany-
OHHble pacxomb, py6/rox; Egg = 0,08 — HopMaTHB A
MpUMBEJICHUs PpasHoOBpeMeHHbIX 3aTpar. [Ipu omnpesenenun
SKOHOMHYECKOH 3(eKTHBHOCTH HOBLIX KOHCTPYKIHH B cpaB-
HEHHH C THNOBLIMH KOHcTpykuuamu E, = 0,15, E,, = 0,1.

SxcnyaTanHoOHHEE PacXoibl ONPeAeNANHCh NPH CJIenyio-
KX YCJIOBHAX M RONYIWIEHHAX: PAcYeTHHIA CPOK CIYKObI KOH-
CTPYKuHii M pacueTHbI CPOK (YHKIHOHUPOBAHUA OGBEKTa —
Gonee 30 Jier; cpexserofioskle 3aTpaThl Ha KamnMTaJbHHIA M
TEKyIIUHA PEMOHTH! H MpOoYHe BHAK IKCIVIyaTaHOHHBIX pacxo-
JIOB YCJOBHO CYHTAIHCh PABHOMEPHO pacnpefieleHHLIMH BO
BpeMeHH W NPHAATH B pasmepe 1,7% croMMoCTH KOHCTPYKIMi
B JieJle; CONMYTCTBYIONIME KalMTaJdbHbE BJIOXKEHHS B chepe SKc-
TJyaTan¥u KOHCTPYKIHMH, a TakyKe 3aTpaThl Ha OTOILIEHHE,
OCBellleHHe M BEHTHIANMIO OGbEKTa NPHHATH OAWHAKOBLIMH
N0 BapHaHTaM.

IMpuBesenHkle KanHTa/lbHBIE BJIOKEHUS B Gasy mo npous-
BOJACTBY KOHCTPYKIMA onpejensitorcsi no gopmyae

K=AkV,,
rie A; — KoshDHUHEHT, YYHTHIBAIOWHANE NPOAOMIMUTENLHOCTD
co3fiaHusl 6Gasbl 1O NPOH3BOACTBY i-ro BHAA KOHCTPYKIMH;
ky — yneNbHbIE KamUTaJbHBIE BIOXEHHS B IIPOM3BOJACTBO i-ro
BHIA KOHCTPYKuMil, py0 . rop/emumuuy npoayxkuuu, V; —

o0beM KOHCTPYKIMH, M;
C y4eToM NPHHATHIX KOOYLIEHWI

3= 512,7 - 0,017 = 8,7 py6/rox;
ky = 1,07 - 313 - 1,76 = 589 py6 - rox;
I, =1 (512,7 + 0,12 - 589) + 8,7/0,08 = 692,1 py6.
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(c yueToM 3aTpaT HAa CBS3H U APYFHE CMEXHbie 3JEMEHThI
710,6 py6.),

3, = 505,6 - 0,017 = 8,6 py6/ron;
k, = 1,07 - 313 - 1,94 = 650 py6 - rox,
I, = 1(505,6 + 0,12 . 650) + 8,6/0,08 = 691,1 py6

Ananna pesyabratoB pacuera

PasnocTs npHBeAEHHLIX 3aTpaT no BapranTtaM (taba. 37) ne
npesuinaer 3%:

(I1, — [y) - 100/T1, = (13,63 — 13,25) - '100/13,63 =
= 2.8% << 3%,

CACAOBaTENIbHO, KOHCTPYKUHH MO ITOMY NOKa3aTesio npHaHa-
I0TCsi PABHOSKOHOMKYHEIMH. AHanus APYrux TAI1 nosponser
OTMETHTb MEHBWIYIO TPYJOEMKOCTb H3roroBaenus pam PUII,
HO GOVIbIIYIO (POHACEMKOCTh HX [IPOH3BOACTBA HA CNEUHAJIbHOM

o6OpYyAOBaHHH, NPERHAIHAYEHHOM TOMbKO MIS BbINYCKa STOro
THRA pawm.

TaGanwna 37

3uascuus TIM mo
sapnantaM na | M
HanmcHoBanNe noxkasaTteneh
euctemn TIIM naas oncuxn Eanmnuna 1
shICKTHRHOCTH KOHCTPYKTHR P
E HM X pecnnf 2
=
6
i a
I |[pusenennne 3atparu py6. 13,2713,63} 13.25
3xcnayarauuonkbie pacxo- | py6 froa 0,17] 0,18 0,i6
At
Kanutaabuwe  paoweuws | py6 Xroa |11,3 J11,6 | 12,5
B Gasy
CwmerHo-pacyeTrHas  CTOH- pyé 9.,84110.11| 9.7}
MOCTE B Jede.
ce6ecTOHMOCTD H3ro- » 8,901 9,26| 8,78
TOBJCHHs
3aTpatel  Ha TpaHcnop- > 0,29{ 0.3 0,32
TUPOBKY
3aTparhl Ha BO3BeAEHHE » 0,19y 0,21} 0,2
Il |3arpatei TpyRa OCHOBHBIX ven -4 0,931 0,96| 0.7
RPONIBOACTBCHHMIX paGo-
CLAN
a) Ha H3IroTOBJEHHE » 0,81} 0,811 0,57
0) Ha Bo3seleHHe » . 0,137 0.13

206



f1podoaxcenue ta6a 37

3uaqenns T .no
sapuzaram ua ' u?
Hanmenonauue noxasateacll
cHctemnt TII1 ann oneuky Eaunuuna ]
Qe TRBHOCTH KOHCTPYKTHB HoMepeHnn
] nax pewennf
C 6 2
& a
[I1 [Pacxoa oCHOBHBIX MaTepHa
JiOB € YWETOM OTXOAOB
a) NHAOMATepuanb M3 0,06) 1 0,084} 0,064
6) xaeft K 0| 1 ]og7
B) smaJis » 0,2 | 0,24] 0,22
r) cram » 0,6 ] 06105
IV [Macca xoucrpysumiéi B aene K 17,4 {189 | 18,9
V |O6vem xomctpyxuufi s aeae u® 0,034 {0,037} 0,037

Mpuvevanne JHan | sapuadta & rp. a paum T Ge3 vueva
AOTO/IHUTENbHLIX 3aTPAT HAa CBASH M SJCMCHTH! U3 AOCOK AN yeTPoOficT
Ba KAPHH3HOIO y3aa, a B rp 6~ C yueToM BTHX 3aTpat

Puc, 70, Tpadnk onpepcsenud KO-

aypunuenta APOXOALHOFD uarHba
w0 dopmyaam (7) w (8) CHa
11-25-80

! = nan apenccnant, 2 — aan Gawp-

pot

i
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TNTPHJ/IO)KEHHE 2

BECOBA$l OLIEHKA HECYIUUX JEPEBSIHHbBIX
KOHCTPYKUWH TNOKPbITHA

FpenBapurenbHoe onpeaesieHHe Harpy3sKkH ot coGCTBEHHOTO
Beca NpPOEKTHPYeMOH HecylieH KOHCTPYKUHMH ., B 3aBHCHMO-
CTH OT €e Tuna, nposera [ ¥ BeIHYHHBI NOJIE3HOH HOpMaTHBHOA

Harpysku g" + P, npousBofHTca no gopmyae
8on =(g" + Pup)/11000/(K ey ))— 11 = K, (g" + Pup),

K, (rpysoBoii koadxpuuuenT) HaXoguTCs no rpaduky puc. 71
B 3aBHCHMOCTH OT KoadxpuuueHTa cobcTBeHHoro Beca Ko, H
npoaera I, m.
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3naueHust KodpPHIHEHTOB COOCTBEHHOrO Beca IJIsl HEKO-
TOPLIX THNOB AEPEBAHHBIX KOHCTPYKIHii:

1. CBoGogHo onepTbie oaHONpPOJIETHLIE GasiKH:

JOILATOK/IEEHbIE NPSIMOYTONbHOIO CEYeHH$ 7+9
KaeeaHepHuie 5+
2. CrponuabHble (epMbl NPH BHEY3ANOBOH Harpyske:
TpeyroJbHble AepeBsiHHblE 4,5+
TpeyroJibHble MeTaljlojlepeBsiHHbIe +5
MHOroyro/ibHole AepeBsHHbIe 3,5=4,5
cerMeHTHbIe JepeBsiHHbe 33,5
CerMeHTHbLIE METAIOAEPEBSHHEIE 2,5=-3
3. TpexulapHupHbIe ROIATOK/IEEHbIE aPKH NPAMOYIOJILHOIO
CeYEeHU A 2,5--4



Jina onenxkw BecoBojl 3(p(EKTHBHOCTH 3aNPOEKTHPOBaHHOH
Hecyuwel KOHCTPYKUHH cnenye'r onpenenuTb GakTHYECKHHA Ko-

abunueHT coGeTBEHHOTO Beca K%* no dopmyiie
Kook = 1000g%2*/[ (g4 +g" + P ) 1]

TNPHJIO)EHHE 3

MPABHUJIA YUYETA CTENEHH OTBETCTBEHHOCTH 30AHHRA
W COOPY)XEHHHA ITPU NPOEKTHPOBAHHHW KOHCTPYKLUHA

. Hacrosmue npasuna npuMeHsIOTCS NPH NPOEKTHPOBAHKHY
KOHCTPYKUuB 3faHuil ¥ coopyXeHHHE OOBEKTOB NpOMLINIEH-
HOCTH, CeJIbCKOTO X031/CTBA, SHEPTETHKH, TPaHCNOpTa, CBA3AM,
BOJHOIO XO3ffCTBA M >KHJIMILHO-rPaXAAHCKOTro HasHaYeHHA,
KpoMe OGBeKTOB, AJI8 KOTODBIX MNOPSAJOK y4era CTeneHH HX
OTBETCTBEHHOCTH YCTAHOBJEH B COOTBETCTBYIOIIMX IaBax
vacth 11 CHull «<HopMbl npoeKkTHpoBaHH».

2. I'lpu npoeKTHpOBaHMH KOHCTPYKIMH CTENEHb OTBETCTBEH-
HOCTH 3/laHH# ¥ COOPYIKEeHHHA C/IeAyeT YUHThiBaTh Kos(xbHIHEH
TOM HAaJEKHOCTH MO HA3HAYEHHIO Yy, corvlacHo crannapty -Co-
BeTa SKoHoMHYecKo# Baaumonomomy CT COB 384—76 «Crpon-
Te/IbHEIE KOHCTPYKHHMH H OCHOBaHHs».

Crenenb OTBETCTBEHHOCTH 3[aHHUM H COOPYIXeHHH onpenens-
€TCs pasMepoM MaTePHaJIbHOTO M CONHAAbHOrO ymiep6a, BO3-
MOXXHOrO NpH JOCTHMEHHH KOHCTPYKUHAMH NpeieSbHEIX ¢o-
CTOSIHA.

3. Ha KoajxpunmeHT HaZieXKHOCTH 110 Ha3HAYEHHIO Py, CACAYET
Ae/UTh NpeneNibHble 3HaueHMs Hecywled cnocoGHocTH, pacuer-
Hbl€ 3HAYEHHA CONPOTHRICHURA, NpeaeabHLE 3HaYeHus aedopma-
LM, PaCKPLITHS TPEIHH HJIH YMHOXaTb pacyeTHbie 3HaueHHA
HaATPY30K, YCHJIHH WIH HHBIX BO3ReHCTBHN.

4. 3naveHns Koa(xpuuHeHTa HAAXKHOCTH MO HA3HAYECHHIO
Yn YCTaHZBAMBAIOTCA B 3aBHCHMOCTH OT KJacca OTBETCTBEKHO-
CTH 3[aHH U COOpYXKeHHil Nno npujaraemol TaGnuue.

* «Broaactent cTponTesmenoll Texunxu», Ne 7, 1981 u Ne 10, 1982.

209



Tabanuna

Kosgdu-
nuenT Ha-
Knace oTBETCTBCHHOCTH 3panuf AEKHOCTH
M coopymxcunil no naaga-
deHno
Knace | OcHoBHBle 3RaHHA H COOPYMEHHR OODBEKTOB, HMe- 1

101X 0c060 BaXHoe HApPOAHOXO3siMCTBEHHOe u (HaH) co-
uUHaNABHOe 3HavYeHHe, TAKME, KAaK raaBHue Kopnyca TIC,
A3C, yeuTpanbHble y3Jill AOMEHHHX mMcueff, ALMOBLIe TPY-
6ot BHicOTON Goniee 200 M, TeneBH3HOHHBle Oallnk, COOPY-
KeHus wmarucrpassioii nepsuudoit cetn EACC, pesepsya-
poi  aaa  Hedr W HedTENpPOAYKTOB €eMROCTbIO Oosee
10 Toic M3 KpoiTHe CHOPTHBHBlE COOpYXeHHs ¢ TPHOYHa-
MH, 3ABHMR TeaTPOB, KHHOTEATPOB, HHPKOB, KPLITHIX pPhiH-
KOB, y4eOHbIX 3aBgpeHuii, AeTCKHX AOWKOJAbHHX YYpeiKne-
HUH, OONbLHHL, POAHABHHBIX AOMOB, MYy3eeB, roCyAapCTBeH-
HBIX apXHMBOB H T. N

Kaace 1L 3pannn u coopyxenus OOGBLEKTOB, HUMEIOUIHX 0,95
BAXCHOE HAPOJAHOXO3RMUCTBEHHOE M (MJH) COUHAJNbHOE 3HA-
uyeH#e (OGLEKTH NPOMHIULACHHOTO, CENLCKOXO3IANCTBEHHO-
ro, KHJHUHO-IPAMAAHCKOrO Ha3HauyeHHs M CBA3H, HE BO-
wegume s 1 u 111 kaacen)

Kaace M1, 3panus u coopyxeHua OOGBLEKTOB, HMEIOMHUX 0,9
OrpaHHUeHHOEe HAPOAHOXO3ANCTBeHHOe W (uaH) couuanb-
HOEe SHaueuue, Taxue, Kak: ckaano 6e3 HPOMECCOB COPTH-
POBKHM H YNAKOBKHM A XPAHEHHs CeABCKOXO3AACTBEHHBIX
npoAyKTos, yaoOpeuufi, XHMunatos, yras, Topda H Ap,
TenAHLUb, OAPHHKH, OXHO3TANKHLIE XKHJble JOMA, onoph
[IPOBOAHON CBS3U, ONOPLI OCBEINEHHs HACEJCHHLIX NYHK-
TOB, Orpajhl, BPEMeHHHE 3JAAHHA H COOPYWKeHHUA® u TOMY
nogoGHoe

MpruMmeuanne Jlasn HeHECYIMX KHPHHYHLIX CTCH, CaMORecy
HIHX naHcsaeit, NeperopoloK, NepeMblucK HAJ NPOCMaMu B CTEHAX M3
UITYYHBIX MaTePnaJoB, (yHAaMeHTHHX O6aJOK, 3aN0OAHEeHH OKOHHBLIX
NpoeMoOB, MNEpenjeToB CBeTOapalioHHniX oHapeil, KOHCTPYKUHH BO
POT, BEHTHJARUHOHHLIX WAaXT ¥ KopoOoB, MoJioB B rpyiite, cOOPHLIX hOR
CTPYKUHH B NpoLecCe NEPeBO3KH M MOHTaXa BCeX BHAOB KOHCTPYKLHH
fpH pacyeTe B CTajfi¥ MOHTaXa CJeAyeT BCe 3HauycHus KoapdHuHenTa
Ya, npuBeecHibic B Tabauue, ymaoxars ra 0,95

* Osn BpeMeHHBIX 3JAaHHA W COOPYXEHHH cO cpoxkoM cayKOu ao
5 AeT AonycKaeTca NPHHUMATL Ya =0,8
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fAPHJIIO)KEHHE 4

PEKOMEHIALHH IO PACYETY
IVIOCKHUX DEPEBSIHHbIX KOHCTPYKLIWH
HA MOHTAJXHBIE CUJIOBHIE BO3EFICTBUS

1. CkBo3Hble MJOCKHE JEPEBAHHLIE KOHCTPYKLMM THNA
CTpONMJIBbHEIX ¢epM, NONOTHX apOK, C SaTAMKOH, MOHTHDYe-
Mhle B UeJIoM BHAE, AO/IKHLI NPOBEPATbCA PacyeToM Ha MOH-
Ta}KHbie CHJIOBLIe BO3AACTBHSA, B COOTBETCTBHH C NPHHATOR A7
HHX B NPoeRTe CXeMol OCHacTKH M 3axBaTa H ¢ cobmoAcHueM
TpeGoBanuii nn. 5 u 6 B OTHOMIEHMH NpeREJbHLIX IHAYCHHNA
rabrocTe n3 paGowedl miockoctk. B pacuere caenyer yuuth-
BaTh TPH CTAAMH MOHTAXA: nepeyl0 — NPH KAHTOBKE coGpaHHOR
KOHCTPYKIMH U3 FOPU3OHTAALHOrO B BePTHKANLHOE NOAOKEHUE,
A KoTopofi HeoGXOAHMO NPOBEPHTL HAAELKHOCTL nosica M
CTHIKOBBIX COCRMHERHA npn BhLirnGe KOHCTPYKuMA u3 pabowuedi
fIOCKOCTH; 6mopytd — Npr NOAbEME KOHCTPYKHHH B BEpTH-
KalbHOM NOJIOMEHMH, KOFRA OHa, KaKk npaBujo, paGoraetr no
IBYXKOHCOMIbHON GasiogHON cXeme C H3MEHEHHEM 3HaKa YCHJHA
B NOACAX NO CPABHEHHIO C OCHOBHWIM PAcyYeTHLIM CJYydaeM Ha-
rpyxeunsi; Ha 5ToM sTane, ecsiu oba nosnca QepMni xecTkHe,
HHIKHHIA NOAC BMECTO PACTANKEHHA HCNLITHIBAET CXKATHE H J0J-
eH GLITh NPOBEPER HA YCTOAYMBOCTL M3 INIOCKOCTH KOHCTPYK-
IUA, BEPXHUR Xe MofAC NPH MOALEME BMECTO CxKatus paCoraer
Ha pacTaKeRHe M HeoOGXOANMAa 0POBEPKa B HeM CTHIKOBHIX
coeaunennii. Ecan xe HuKAHA nosc rubkuit, Hanpmmep, B
MeTa/NToAepeBAHHLIX (epMax, TO NPH NOghEMe C MOMOUIBIO
TpaBepch! OH BhIKMOuUaeTcs M3 paboThl, a BEpXRHA nonc npu
9TOM paGoTaer Ha H3ruG m HanGosee ONACHLIM OKa3biBalOTCH
CTHIKOBLIE COSIHHEHHA B HEM; mpemsio — NPU YCTAHOBKE KOK-
CTPYKUHMH Ha OMOpHl H PaKkpemJeHHH ee B BEPTHKAALHOM pa-
GoueM MONOMNEHHH BPEMEHHLIMH FMOKUMH WM JKECTKHMH CBf-
3AMH, KOFJla KOHCTPYKIMsi paGoTaeT no oOcHoBHOR paGouei
cXeMe, HO C MEHBIIMM YHCJIOM TOYEK 3aKpensieHusi BEpXHero
nofaca H3 NMOCKOCTH, 9eM 3TO npeuycmarpnaae'rcﬁ NOCTOAHHLI-
MH CBSI3SIMI JKECTKOCTH.

2. PacyetHoli narpyakoii npu MOHTaXe sBJsfieTCH HArpyaxa
OT CcOGCTBEHHOrQ Beca KOHCTPYKUMH (¢ yueroMm KosdduumeHTa
neperpyaki}, koropas ana ¢epm u GajoK NpHHUMAETCH PaBHO-
MepHO pacrpenescHHoft mo Bcemy npojery. Tak kak aunamn-
qecKHit KO3(pPHUUEHT MOHTAaXCHOM HAarpy3kn u Kosppuuuent
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MOBHLILIEHUS] PACYETHOIO CONMPOTHBJIGHHSI HAa ee KPaTKOBpe-
MEHHOCTH 10 CBOeH BeJMYMHE OAMHAKOBH! M paBHH! 1,2, To pac-
YeT BEAETCS Ha CTATHYECKYIO HArpy3Ky OT COOCTBEHHOIro Beca
6e3 MOBBLIUEHHS PacyYeTHHIX COMPOTHBJEHHUH.

Ta6auna 38

3aBucuMOCTS IMPHHE! CEHEHA| JEPEBAHHLIX JIEMEHTOB
OT NPoJeTa KOHCTPYKUMi

Bua xouctpyxuua Bua KOHCTPYKIUi

ceqenma, CM
Tlponer,
Iupuua

CeweHus, cuM

Tiposaer, ™
Mupuna

Bauxu, apkn, gep- | [o 18 | 12 || depuu ¢ paspes- | Ho 15| 12
MH C Hegaapgﬂll)m 21—24 | 14 || uoiv Bepxuum mos- | 18—21 | 14

BepxHum mosicom u | 27—30 | 17 | com n paMu ¢ 3y6- 24 17
rngr'rox.rleeuue pa- 33—36 | 21 || waTLM coepuneHu- 27—30 | 21
MBI €M B KapHH3HOM

yane

3. CnyroliHbie IVIOCKHE KOHCTPYKLUH B BUAE JOIATOKICEHBIX
TPeXLIapHHUPHHIX aPOK M PaM C ONHpaHHEM Ha (pyHAAMEHTHI,
MOHTHpYeMble LeJHKOM, NPOBEPSIOTCA PacueToM NPH KaHTOB-
Ke M PacKpenJieHHH BPeMEHHBbIMH CBA3SMH, a B CJly4ae MOHTaXa
nojyapkaMd H noaypamMaMHM € BpeMEHHOH IpOMeXyTO4YHOM
Onopoii B cepejiMHe MPOJIETA — PACCUHTHIBAIOTCA MO CTAJUH
BPEMEHHOI0 KpeIJIeHHs CBS35SMH.

4. Tlo ycoBHSIM MOHTa)KHON JKECTKOCTH LUMPHHLI CeyeHuit
JEPEBSHHBIX JIEMEHTOB IIOCKMX KOHCTPYKUUI B 3aBHCHMOCTH
OT npoJieTa PEKOMEHAYETCS NPUHUMATDH HE MeHee YKa3aHHLIX B
Tabu. 38.

5. MoHTaxHas IMMOGKOCTb AEPEBAHHBLIX MOSCOB GaloK, depm
M apok U3 paboyveil MJIOCKOCTH C YYETOM BO3MOMKHOTO TOBhILIE-
HMS XKECTKOCTH 32 CYeT OCHAcTKM (TpaBepc H APYTHX CPE/ACTB)
He JO/IXKHA MPEBRIUATh:

a) NpHU NoibeMe U YCTAHOBKE KOHCTPYKLMI Ha ONOPhI: AJIst
nosicop Gea creikoB 400; Ans nosicoB co cThikamu 350;

6) npu 3aKpelVieHHMH KOHCTPYKLMA BPEMEHHLIMH OTTSIXKa-
MH: JJ1s1 osicoB Ge3 cThikoB 350; mas nosicoB co cteikamu 300.
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Pacuernas annHa npH onpejeneHHH rMOKOCTH NOSICOB NpH-
HHuMaercH:

JUISi HHXKHETO mosca (B mporecce NOAbEMa KOHCTPYKUWM)
PaBHOM BCeMY MPOJETY KOHCTPYKUHM, €CJH OTCYTCTBYIOT 9Je-
MEHTEl OCHACTKH, MOBBIAIOMYE KECTKOCTh Nosica U3 paGoye
INIOCKOCTH MAM JBOAHOMY PacCTOfiHMIO OT CBOCOAHOIO KOHia
fosca A0 MeCTa Nepexofia K YCHJIEHHOMY OCHAaCTKON CeMeHHIO;

JAsi BEPXHEro nosica (B CTaAMH YCTaHOBKH KOHCTPYKLHH Ha
ONOpE M BPEMEHHOTO DaKpemvieHHs u3 paGoueil NJIOCKOCTH)
paBHO#t HanGoJbIIEMy PAcCTOAHHIO MEKAY TOYKAaMH 3aKpemJe-
HUS! OGXKUMAIOLUMI TPABEPCaMH WM BPEMEHHLIM M CBA3AMH
(OTTAXKKAMH) M ONOPHBIMH aHKEPHBIMH GOJITaMH.
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