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Bgeaenne

Kypcosoii mpoexr «CranbHoil Kapkac OZHODTAKHOTO POH3BOACTBEHHOrO
3maHuS» paspabarteiBaeTes CTYACHTaMy crensansaoctd 1.19.01 «[IpoMemientoe
A TPOKIAHCKOE CTPOUTENLCTBO» C LEJBIO M3YUEHMSI BOMPOCOB PACYETa H KOHCT-
PYHPOBaHWA METATTHUECKMX KOHCTPYKLMH NPOU3BOACTBEHHBIX 3JAHMI, 4TO CrO-
COOCTBYET MOBHINIEHUIO Ka4CCTBA YCBOCHMA Matepuata. BrimomHenme kypcoBoro
NPOSKTA 3aKPCTLACT U YIIYOMsIET TEOPETHUECKHE 3HAHMS, [03BOMSET IPUoGpecTr
NPaKTHIECKHE HABBIKK B PENICHHAN MHOTHX TCOPETHIECKHX BOIPOCOB, @ TAKKE HAY-
HUTECA TIPABUIILHO TI0Jb30BATHCA HOPMAMU INPOCKTUPOBAHHA U JAPYroi TeXHWHe-
CKOH JIMTEpaTypoii.

Meroanueckre YKasaHus CO3NAN0L YAOGCTBA M CAMOCTOSTENbHOM paboTsi
CTY/ICHTOB Hajl TTPOEKTOM, OCOOCHHO CTYAEHTOB 3a0uHON dopmbl 06yueHUs, Tak
KaK Marcpuan U3NOKEH B BHAE CKBO3ZHOIO [IPUMEPA, WUTIOCTPHPOBAHHOTO MHOTO-
HHCACHHBIMU PHCYHKaMU. [lapannenpHo ¢ paceToM H3/I0KEHbI OCHOBHbBIE TEOpe-
THYECKHE TIONOKEHUS. pacuera U KOHCTPYHPOBAHNS 3JIEMEHTOB KapKaca [IpOM3BOI-
CTBEHHOTO 3/1aHHs.

ITpuctynas k paloTe HAA TPOCKTOM, CTYACHT AQIDKEH M3YMHTH BhLIAHHOE MY
3a1aHKe, 03HAKOMHTBCA ¢ TEOPETMUECKUM MATEPUATOM, HCIIONL3YS PEKOMEHHye-
MYIO THTEPATYPY H KOHCICKT JEKLHH. 3T0 HEOOXOAUMO A1 TOTO, YTOObI IONYUHTE
SCHOE NPEICTABACHHE O POEKTHPYEMOM OOBLEKTE.

Kypcoroii npoexT cOCTOHT 13 pacdeTHo# U rpadudeckoii yacteil. B pacuerro-
HOACHUTENBHOM 3aTHMCKe M3aralOTCs BCE ITAME! BEIIONHEHHS MPOEKTA ¢ KPATKUMH
00OCHORARKAMY KOHCTPYKTHBHBIX PelIeHHI], pacucTamu. 1Ipy BhITONHEHHH pacde-
TOB PEKOMEH/IyeTCs Mapa/lIeAbHO 3aHNMAThCA KOHCTPYKTUBHON paspaboTxoi, pe-
3YJIBTATHl KOTOPOH MOMEMAoTCs B TEKCTe 3alTCKH B BUAC CKH30B. B Konue npu-
BOANTCA NEpevuecHb MCTIONb3YEMOM TUTepaTyphl. PacueTHO-NOSCHUTENbHAN 3aMcKa
0(opMIILETCA B COOTBETCTBHH € TPEOOBAHMAMA CTaHAAPTA MHCTHTYTA.

['padueckas yacTh NPOEKTA BRIIOHAET B ce0d Paspes 3@HMs, CXeMbl CBA3CH
N0 NOKPBITHIO W KOJIOHHAM, Y3JIBI 3/IaHUsI (COMpPSDKEHUE (DepMbl C KOJIOHHOM, co-
[psKCHUE HA/IKPAHOBOH U MOAKPAHOBOH yacTell KOAOHHBI, 6a3a KOJIOHHLL, YKPYD-
HUTETBHBIE y3/1bl (EpMBI) Ha cragmy KM M OTIPaBovHBIH MEMEHT CTPONUILHOI
depmbl Ha cragd KMJI. Yeprewxn Bhinomusiorcs ¢ coGmozeHuem ['OCToB u
ECK/I mo ofpazuam, IMEIOMHMCS Ha KadeaApe CTPOUTENBHBIX KOHCTPYKIIMI.




[image: image5.png]Metonnueckue yKazaHud - «CTaThHOH KapKac OAHOSTHKHOTO MPOM3BOJICTBCHHOIO 3KAHUY S

1. KoMEonoBKa KOHCTPYKTHBHOH CXeMBI KApKaca 31aHHA

IIpoekTuposasie KapKaca IPOH3BOACTBEHHOTO 3/aHUs HAYHHACTCA C KOMITO-
HOBKH €r0 KOHCTPYKTUBHOH CX€MEL. VICXOAHbIM MaTepHaNOM ABJBIETCS 33]aHAC Ha
KYpCOBOE TIPOSKTUPORAHHE, B KOTOPOM JaHbl [CHEPATLHBIC PA3MEPDI TIeXa (mporer,
JUTHHA, BLICOTA JO YPOBHS OJTOBKM KPaHOBOTO PENTbca), a TakKe ITPY30110AbEMHOCTD
1 pexEM pabOThi KPAHOB, CHEroBOH W ReTPOBOW PAOHBI, THI MECTHOCTH U /1P

IMpy KOMHOHOBKE KOHCTPYKTUBHOM CXEMbI KapKaca pelialoTes BOMPOCH pas-
MEINeHHs KO.IOHH 37aHyd B fUTaHE, BHIOMPaeTCs cXeMa IONEPEYHOR paMel, Ha3Ha-
YAKOTCH U B3AHMOYBA3RIBAOTCH PA3MEPHl OCHOBHbIX KOHCTPYKTUBHBIX DIEMEHTOB
KapKaca, paspabaTbIBaCTCs CHCTEMa CBA3EH 110 KOTTOHHAM U THATPY 30aHMA.

1.1. Pazmemenne KoJI0OHH 31aHHA B IJIaHe

[Ipy 0POEKTHPOBAHUM CTAILHOrO KAPKAca fexa HeoOXO0AUMO, IPEX/E BCEro,
HAMETHTS ceTky komoHH (puc. 1.1). CormacHo TpeboBaupsaM yHH(MKAImi Ipo-
MBIIITEHHBIX 3AaHMH PACCTOAHMS MEKAY KONOHHAMM NOHEPEK 37amus (nporner)
NPUHSTHL KPATHBIME 6 M (24, 30 # 36 m). PaccrosHue MEKAY KOJOHHAMH B NPO-
JOTBHOM HATPABJICHUH (Iar KOJIOHT) TAKKE IPUHATHI KPATHRIMU 6 M (6 i 12 m).
Konousbl ¥ TOPUOB 31aHMs 0GBIMHO CMEINAIOT ¢ MOAYJIbHOI CETKH BHYTPh LeXa Ha
500 MM Ui BO3MOMKHOCTH HUCTIONB30BAHMS THIIOBBIX OrPaKIAIOIINX TUTAT M ITaHE-

et ¢ HOMUHANBHOM AAMHOH 6 Han 12 M.
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Puc. 1.1, Cerxa KOJOHH OHOMNPONECTHOrO 3/[AHUSA.
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[TposeabHLIE 3MeMeHTa KapKaca yANMHSIOTCS HITH yKOPAYHBAIOTCH OT H3MEHE-
HUSL TEMIICPATYPHL ¥ NIpy GONBIION JUIHHE 3IaHUA B KOHCTPYKLMAX MOFYT BO3HH-
KaTh Gonbunie AOTIONHATENLHbIE HAPsDKCHUA. [100TOMY B HEOGXOAMMBIX CIyHasX
3JaHue Pa3pe3aloT Ha OTAebHbIE 0J10KM HOMEPEYHBIMI TCMICPATYPHBIMH [IBAMU.
Hopmami 1poeKTHpOBaHMS yCTAHOBIICHE! MPEIeIbHbIE PASMEDH TEMIEPATYPHbIX
GnoxoB (Tadm. 42 [1]). B MecTe pa3pesky 31aHUs CTABAT /BE TONEPEUHbIE PAMBI, He
CB3AHHbIE MEXKTY COOOH KakMMu-1u0o TIPOTOIBHBIMY JaeMeHTamu. [IpH 3ToM Ko-
JIOHHBI CMEMAIOT ¢ OcH HA 500 MM B K@KIYI0 CTOPOHY, HOAOGHO TOMY, KaK 3T0 JAe-
JIAKOT ¥ TOpla 371aHud (puc. 1.2, a).

1.2. KoMnionoBka nonepeyHoii pamor

OCHOBHBIMH HECYIIIUMM 3JICMEHTAMH CTATBHOIO KapKaca NPOMBINLIEHHOTO
3aHus, BOCHPUHMMAIOMHMH OGONBIIMHCTBO JIEHCTBYIOUTMX HArPY30K, SBIAFOTCA
TLIOCKME TOTICPEYHBIE PaMbl, 00pa30BAHHBIC KOJOHHAMU M PHICIAMH (CTPOITHIIb-
HeiMU (hepMamMH). B TTPOCTPAHCTBEHHBIH KapKac 9TH paMbl OOBCAMHEHB TPOAOIIH-
HBIMH SIIEMEHTaMM (HOIKPAHOBBIMM OANKAMH, PHTEISMH CTEHOBOIO OTPaKACHHUS,
pacnopkamu, CBS3AMH, IPOrOHAMH HITH [TAHENSIMH KPOBAH, GOHAPIMHU).

Komnonosxky nonepednoit pambl HAYHHAIOT ¢ YCTAHOBIEHUS OCHOBHBIX Taba-
PUTHBIX Pa3MEPOB >AEMEHTOB KOHCTPYKIMIA B THTOCKOCTH paMbl. PasMeprl mo Bep-
TUKAIH TPUBA3BIBAIOTCA K OTMETKE YPOBHS II0J1a, PHHAMASA ce HYNCBOI. Pasmepbt
IO TOPHIOHTAIH HPUBA3HIBAIOT K IIPOJONBHBIM OCAM 37aHdsi. Bee paimepst nmpHum-
MAKT B COOTBETCTBHN ¢ OCHOBHBIMH II0JOXKEHHSIMH o yHudukanuu, CHavama 1e-
1€C000Pa3HO YCTAHOBHTD BEPTHKAIbHbIE PAZMEDDI, 8 3aTEM — FOPH3OHTAIbHDIC.

[IpumMep KOMIIOHOBKH NONEPEYHOi PAMBI PACCMOTPEH HEDKE.

1.3. Bribop cxewmbl caa3ei

BakHBIM 37IeMEHTOM CTAILHONO KapKaca MPOMbIILICHHOr0 3MaHUS ARJISETCS
cucTema ¢BA3ei. CBA3M 00ECTICUHBAIOT HEM3MCHSEMOCTh NPOCTPAHCTBEHHON CHC-
TEMbl KapKaca, YCTOWUMBOCTbL €ro CXATHIX IEMEHTOB, COBMECTHYIO MPOCTPAHCT-
BEHHYIO paboTy KOHCTPYKITMH Kapkaca, 4To UMeeT 0ONBIIOE 3HAYCHWE U HOBbI-
WEHNA FKECTKOCTH Coopyxennst. CBA3N NpeHa3HAYCHB! TS BOCTIPUATHS U TiEpesia-
4d Ha QYHIAMCHT ONPSICICHHEIX CILTOBRIX BO3ICHCTRUE (BETED, rOPM3OHTATLHBIE
KPaHOBBIE HATPY3KH), a Tarke 0BeclieveHNs YCIOBHIl BBICOKOKAYECTBEHHOI0 MOH-
TaXKa.

Cas131 TOOPa3Ae;IOTCS HA CBA3H MEXKIY KOJOHHAMY U CBS3H 110 TOKPBITHIO.
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1.3.1. CBA3H MeKIY KOJOHHAMM

Cucrema cBS3eH ME&KAY KOJTOHHAMU 00ECIIEYHBACT FEOMETPHICCKYIO HEM3ME-
HAEMOCTb KapKaca B MPOAOTHOM HANpPaBJICHUM H YCTOHYMBOCTE KOJIOHH H3 TLIOC-
KOCTH MOIIEPCHHBIX PaMm. JTH CBA3H YCTAHABIUBAIOT HIDKE NMOJAKPaHOBbLIX Oajiok B
ILTOCKOCTH K108 U3 BeTBeH KOMOHHbL, @ TAKKE BBIIIE MOJAKPAHOBOH DalKu 110 OCH
CEeYeHNs KOMOHHBL JIN YMCHLUICHWS TEMOEPATYPHBIX HANPKCHUHA UX CTABAT B
cepeMHE TIeXa WiN TeMIeparypHoro Gnoka (puc. 1.2). BepTukaibHbie CRs3H 00pa-
3VIOT CB3EBYIO QIEPMY, NIPEACTABIAIONIYIO co00i xecTkull auck. K sToMy mAHCKY ©
TIOMOILBIO TIPOJOIBHBIX IIEMEHTOB NPHKPETUTIOTCS APYTHE KonoHHbi. Tax Kak
cea3eBas (epma obrasaetT GONBIION JKECTKOCTBIO, TO OHd BOCTIPUHHMAET BCe TPO-
JI0;IbHBIE HArpy3KH (BETPOBAs HArpy3Ka Ha TOPEIl 3/1aHHA, HPOLOABHOC TOPMOKE-
HHE MOCTOBBIX KpaHoB). [Ipu Gombiioil AapHe Uexa Wiy O0Ka YCTpauBatoTCs Bep-
THKabIBIE CBA3M B JIBYX MECTAX Tak, UTOObl PACCTOSHME OT TOPUA 3AaHMsA MM
TCMIICPATYPHOTO 11Ba A0 ocH Oinokalillneii BEPTHKANBHON CBA3H, a TAKKE PaccTos-
HHE MEXKIY STHMH CBSI3MH HC TIPEBOCXO/UUIO JTONMYCTHMBIX 3HaveHuil (tabn. 42
(1D

B Topuax 37aHAA WM TEMIIEPATYPHOro O70Ka KpaiHKe KOTOHHBI COCHHHSAHT
MeKIY COOOH BEPTHKAILHBIMK CBA3SIMHI TONBKO B HAAKPAHOBOH YacTH KOJOHHbI.
MX ycTaHOBKa 11e1eco00pasHa ¢ TOMKH 3peHHI MOHTAKHBIX YCIOBHIA: Cpazy e 1o-
clle MOHTaKa TlepBas M BTOPas KOJOHHB OOBEAHHAIOTCS cBassivu B [1-00pasHyio
pamy. 3arem K JTOM pame PACTIOPKaMH NPUKPEILISIOT BCC OCTANIbHbIC KOJIOHHDI, TEM
caMBIM 00eCmeuMBaeTcss MX MPABHILHOC YCTAHOBOUMHOE TOIOMEHHE BereacTeue
OTHOCHTEINILHO MaNoi ECTKOCTH HAIKPAHOBOH YACTH KOJOHHBI, PacTOIOKCHUS
BEPXHHX CBA3CH B TOPHAX HE3HAYMTEIbLHO CKA3bIBACTCS HA TEMIIEPATYPHBIX Hanps-
KEHHSAX.

Pellerka BepPTHKAILHBIX CBA3CH Uallle IPOeKTHPyeTCs KpecTopofl (prc. 1.2, a).
DjieMeHTHl TOif peleTKH paboTAOT HA PacTHKEHUE MPH MO00M HANpaBJeHHU
npogoasEbix el Tak ke mpumenseTcs TPeyroabHas pemerka (puc. 1.2, 6), aue-
MEHTHI KOTOpoi paboTaioT Ha pacTKente M ckarue. CxeMa peletkn sulbHpaeTen
TaK, 4ToGbl YIIIBI MEAKLY BEPTUKANBIO W MEMEHTAMH PEIUeTKH Ghum 6an3kw K 45°
(ans ymoGersa Kpervieliug K KomoHHaM) (puc. 1.2, a). Tlpu Gombmonm ware KONOHH
WIKM KOraa HeoOxonuM CBOGOAHBIH TIPOE3A MEXAY KONOHHAMH CPEIHEre pana B
MHOTOTIPOTICTHBIX 3/aHUSX B HIDKHEH WACTH KOJIOHH nenecoobpasHa yCTaHoBKa
nopTajbHEIX cBst3eid (puc. 1.2, B). B BRICOKKX HEXAX € LEJbIO YMCHBILICHIA PaceT-
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HOW JIMHBL KOJIOHH U3 INIOCKOCTY PAMBI MOTYT YCTAHABIHBATHCS PACTIOPKH, KOHLILI
KOTOPBIX TO/DKHBI KPENUTLCA K Y371aM BEePTHKANBHOI cBI3eBOH depmsi (puc. 1.2, 6).

CedeHnst cBf3ell BBHINOJHAIOT M3 YTOIKOB, HIBEIVIEPOB, TPAMOYTObHbBIX H
KpyrJeix TpyO. Kpemar cBsian k konounam §onramu rpyGoil TOYHOCTH B MOHTax-
HOH CBAPKOA.

a) Pacnopxa Och TeMIIEpaTYPHOIO IHBa
AN
AN SIS s
Yrep.
'><IF N | Mm— n AT ] :><1l 1 |]
\

35.55] : 0.000
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6) E)

AN I AN N P -
X /N - — L
S z / \ = —

- \ B 0.000

— i
X oL & hA - ’[Hm
Paciopen Gass

Puc. 1.2, BepTrikanbHbi¢ CBA3H MEKIY KOJTOHHAMH,




[image: image9.png]Meromuyeckue yxkazaHus - « C1ambHOH KapKac 0AHOITAAHOTO TPOWSBOACTBEHHOTO 30AHWD) 9

1.3.2. CBsi3H N0 HOKPBITHIO

Ces3y Mexay depMaMu 00CCIIEYHBAIOT MPOCTPAHCTBEHHYHO HKECTKOCTR Kapka-
ca, YCTOIUMBOCTb CXKATHIX HMEMCHTOB PUIeNisi M3 TUIOCKOCTH PaM, Nepepacipesens-
FOT KPAHOBYK) TOPH3OHTANBHYH) HATPYIKY OT TOLEPETHOTO TOPMONKEHMS, TIPIIO-
JCLUHYIO K OHOH W3 pam, Ha cocenHue paMbl. CHcTema CBA3CH 1O NOKPHITHIO CO-
CTOHT U3 IOPW3OHTAIBHBIX ¥ BEPTUKANEHBIX CBA3CH. B CcBOO 0Tepeh FOPU3OHTAlb-
HBIC CBSI3H COCTOAT M3 TIOTICPEYHbIX H TIPOAONBHEIX. [ OPH3OHTAIEHBIC CBA3Y PacTio-
NAraloTed B IIOCKOCTAX HWKHETO H BepxHero woscoB depm (puc. 1.3, a, 6, B) wiw
TOJIBKO B IIOCKOCTH HHKHHX nosicos (puc. 1.3, 1).

CBA3H N0 BEPXHHEM 110s1caM (hepM MpeIHasHaYEHbl VT 00eCTIeeHns YCTOHIH-
ROCTH CXKATHIX MOSCOB M3 IUIOCKOCTH ()epM M COCTOAT U3 HONEPECYHBIX CBA3CBBIX
(epM | PacmiopoK Meky HAMH. Takue CBA3H 1IEI€CO00pasHO paciosarars B TOp-
1Iax nexa WIH TeMIepaTypHoro Goka, 4To0bl BMECTE ¢ IOTIEPEUHBIMH TOPH30H-
TATbHBMHA CBA3SMH, PACIIONOAKEHHBIMH TIO HIOKHHM 1105caM (epM, H BEpTHKaIb-
HbIMH CBA3AMH OGECTIEUVTh IPOCTPAHCTBEHHYIO JXECTKOCTh TOKpuITHsL. TIpu jumHe
exa wiH G61oka Gonee 144 M yCTaHABIHBAIOTCA TIPOMEKYTOUHBIC IIONIEPCHHBIE CBA-
3eBble (hepMbL. 3TO YMEHBIIAET MEPEMEIICHHS TIOSCOB (epM, BOSHHKAFOLINE BCTE/-
CTBHE TIOAATITHBOCTHU CBA3eH. JIOIONHHTEIBHBIE CBA3H TI0 IIOKPBITHIO PACTIONAaraioT-
¢l 06BIMHO B MECTAX BEPTUKATBHBIX CBAIECH M0 KOIOHHAM.

Jlnst 3aKpemuIeHnst BEPXHUX MOSCOB APYTUX (epM M3 WX IIOCKOCTH NPEAy-
CMATPHBAOTCS PACTIOPKU B KOHBKOBOM WM COCEHEM Y3/, KOTOPBIC NPUKpeILId-
10TCA K TOPIEBbIM CBg3sM. B mponiecce MOHTaKa (0 TIOCTAHOBKY IUTUT LOKPBITHA
WITH NPOrOHOB) THOKOCTh BEPXHEIO TI0SCA M3 TIIOCKOCTH (JePMBI HE J0JDKHA ObITh
Goaee i, = 220. Ceau pacniopka Y KOHbKa He 00€CTIEYHBACT OTOTO YCIIOBUA, MEKIY
Hefl M pacTopKkoil B TUTOCKOCTH KOJIOHH CTABATCS AONOTHHTENBLHBIC PACTIOPKA.

CucTeMa CBA3EH MO HIDKHUM MosgcaM (epM COCTOMT U3 MOMEPCUHbIX W MpO-
TOMbHMX CBA3EH. 3TH CBs3H 00eCHEUMBAKIT IEOMETPHUCCKYH) HEH3MCHACMOCTD
kapkaca B Iuiane. [Ip# paGoTe MOCTOBBIX KPaHOB BOHWKAIOT HAIPY3KU, BBI3LIBAIO-
[IIMe TonepedHble W MpozionbHbie Jedopmamnm kapkaca uexa. Ecan nonepedHas
JKECTKOCTh KAPKaca HEJOCTATOMHA, KPaHbl IPH JABIDKCHUHM MOTYT 3aKIHHUBATHCS.
TlosroMy, 4To0hl 00ecmedHTh HOPMANbHBIE YCJIOBUA UX IKCIUIYaTalMH, a TAKKe Co-
XPAHHOCTh OTPACAAIONIX KOHCTPYKIMEA, W YCTAHABIHBAIOTCH 'OPH3OHTA/BHBIC
POI0TEHBIE CBA3H, KOTOPHIE YMEHBIIAMT HOTEPEHHbIC acdopvalul OTIEIbHbIX
IUIOCKHX PAaM MYTEM MepepactipeAelicHus COCPEIOTOUEHHbIX GOKOBBIX BO3/1eHCTBHH
HAa COCETHME paMbi. JTH CBS3H, TAIOKE, O0ECTIEUHBAIOT Pa3BA3KY HIKHHX [0ACOB




[image: image10.png]10 Meroaneckne yrasaHus - «C1anpsHOM Kapkac OIHOITAKHOTO MIPOM3BOACTBEHHOI'O 31aHHDY

depm u3 ruiockocTr pamir. Mix niipiHa 06EIMHO HA3HAYAETCS PABHON AIHHE NEPBOM
naHeH HKHero nosca ¢pepmsl. CormacHo HopM (o 13. 19" [1]) mpozombkbIE ropu-
30HTAIBLHBIE CBA3H B TUTOCKOCTH HEDKHMX NMOACOB CTPOMIUIBHBIX (epM mpeaycmar-
PHBAIOTCA B OAHOMPONCTHHIX 3AausIX 00/1b110H BEICOTHI (TIPH OTMETKE HH3a CTPO-
MMIBHBIX (epM cBhIIIE 18 M); B 3JaHMAX ¢ MOCTOBBIMH KPaHAMH IPY30TIOIbEMHO-
crei0 10 Tc 1 Goee; B 31aHHAX ¢ KpaHaMu rpymn pexxuvios padorsr 6K ... 8K npr
JH000E TPY30TOIBEMHOCTH.

Tlonepeunbie CRI3H 3aKpEIULIIOT NMPOAOIbHBIC, @ B TOPLAX 34aHMA CAYKAT
BEPXHEH 0Mmopoil CTOCK (axBepka U BOCIPHHNMAIOT BETPOBYIO HArpy3Ky, Hampas-
JEHHYIO HA TOpEI| 3/aHusd. B IIOCKOCTH HIKHMX TI0SCOB (epM yCTaHaBIMBAIOT
TaKkKe TIPOMEKYTOUHDBIE 1TOITEPEUHBIE CBA3M B MECTAX PACHIONONKEHHS MONEPEUHbIX
cs3eil 00 BepxHUM noscaM ¢epm. [lupuHy rnorepevHbix CBa3eil Ha3HAYAOT PaB-
HOii mary koaoHH (6 win 12 M), a npy ware 12 M ee, HHOTZA, IPHHAMAIOT 6 M (pHC.
1.3, B).

Beprukanbubie cBa3u (Ha prc. 1.3 rokaszaHbl NYHKTUPHBIMU JIMHMAMHA) MEKIY
CTPOIMIbHBIME (JEPMaMH B3aHMHO MX CBS3HIBAIOT, TEM CAMbIM CO3JAIOT yj06CTBa
JJ11 MOHTaXKA (3aKpenisioT (epMBI OT ONPOKHABIBAHHA, QUKCUPYIOT HX NDABHIIb-
HOE TIONOMEHHE), OTPAHMYHBAIOT THOKOCTh CXATHIX BEPXHHX TOACOB (epM BO Bpe-
M$ MOHT@KA B Mpeeiax JOTyCTHMON. BepTHUkaibHble CBA3M PACTIONAraroT B ILIOC-
KOCTH BEPTUKANBHBIX CTOEK CTPOTHIBHBIX depM. Jlna ymoOcTBa KperuieHusl s7ie-
MEHTOB CBfi3ed STH CTOHKHM 4YacTO NPOEKTHPYIOT KPECTOBOFCQ CEUEHMS M3 [BYX
yrojkoB. CBsi3u U3TOTABIMBAIOT OOBIYHO B BU/JE OTACTHHBIX (hepMouek. Hx cTassT:
TIpH HQJIAYMAH OTEPEHbIX CBA3CH 110 BEPXHHM TIoAcaM — yepes 12-15 M (oana wm
JIB¢ TI0 IIMPHHE TMPOIETa); IPU OTCYTCTBMM HOTEPEUHBIX CBA3EH — B IIIOCKOCTAX
BCEX CTOEK CTPOIIBHBIX (pepM (tiepe3 6 m). Taroke BEpTUKANBHBIE CBA3KM PAcnona-
raroT B INIOCKOCTH OMOPHBIX CTOEK (epM.

KoucrpykrunHas cxeMa cBs3edl 3aBHCUT, TJIaBHBIM 00pasoMm, OT Inara CTpo-
TUIBHBIX (epM. s TOPH3OHTANbHLIX CBA3eH NMpu mare 6 M NPHMEHAIOT KPeCTo-
BYIO PEIIETKY, PACKOCH KOTOPOH palOTaloT TOMBKO Ha pactmkenue (puc. 1.3, a).
CTolKH cBA3EBBIX (pepM 0OBIMHO KOHCTPYHPYIOT H3 JBYX YFOJIKOB KPECTOBOI'O Ce-
YeHMsA, & PACKOCH! — M3 OJMHOYHEIX YTOJNKOB. Haxo[dT TalKe NPUMEHCHHE CBA3C-
BBIE (epMBI ¢ TPEYroNbHOM permerkoit (puc. 1.3, 6). 3aeck packockt paGoTarT Kak
Ha CHATHE, TAK H HA PACTHKEHKUE, [I0ITOMY MX NMPOSKTHPYIOT H3 TPYO HIIH IHYThHIX
npoduieit. Ha pric. 1.3, B, r MOKa3aHBl CXEMbI CBA3CH, Tl€ QUArOHATBHBIC DIEMEHTHI
BIMCHIBAIOTCH B KBAJPAT CO CTOPOHOM 6 M H OTHPAIOTCA HA [IPOTOJbHBIC JIEMEHTE
ammHoi 12 M. Taxue cueTeMbl CBS3ei IPAMEHUOTCS NPH 1are depm 12 M.
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TTpu KCIOMBE30BAHIH CKBO3HBIX IIPOTOHOB TOPHU30HTAITBHBIC CBA3U [0 BCPXHUM
NOACAM He YCTPauBAIOT. B 3TOM clTyuae B KECTKHIA ONOK BXO/IAT JICMEHTHI IOKPbI-
THA, CTPOIHMbHbIE JEPMBI H HACTO PACTIONOKEHHEIC BEPTHKAThHBIE CBSA3H (puc. 1.3,

r). Takoe peieHHe SIBIACTCA THIIOBbIM.
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Puc. 1.3. Cucrembl CBSA3€H 0 IIOKPHITHIO:
a, 6 — npuy ware depM 6 M;
B, I — upu mare gepm 12 M.
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2. [pumep pacuera ¥ KOHCTPYHPOBANHAS NOMEPEUHOH pAMBI
2.1. HcexoaHbie AAHHBIC

Tpebyercs 3anpoeKTHPOBATH MOMEPEUHYIO paMy LIPOM3BOICTBEHHOIO 3[aHUA
nponerom L = 30 M, 000pYAOBaHHOTO JBYMsS MOCTOBBIMU KPAaHAMH IPY30MOXbEM-
mocthio Q = 80/20 T peskuma padotel 7K (LeX METALTYPridecKoro HpoM3BO/ICTRA).
Jinvna 3nanusg — 108 M, oTMerxa ronosku pensea H; = 13 M. llar momepedbix pam
B = 12 M. Paiiog crpourensctsa — 1. Bpect, Tun MecTHocTd — B. 31auue oranin-
BAEMOE, OJHOMPOJIETHOE € XECTKUM CONPIKEHHEM DHTENA ¢ KONOHHaMU. Prrenb
LPOSKTAPYETCA B BUJIE CTPOIMIILHOMA (hepMBI € MAPALIENTbHLIMY [IOACAMH BEICOTOM
hy = 3150 MM 7 ykioHoM KpoBiHd i = 1.5 %. JUnst KOJIOHHb NPHHATA CTA/Ib C235,
s epmpt — C255 no 1'OCT 27772-88.

Jlasuble TIO MOCTOBOMY KpaHy mpuBeacHb! B Tabumue 2.1. Cxema MOCTOBOro
KpaHa 110ka3aHa Ha puc. 2.1,

TaGmwra 2.1, CnpaBowHbIe JaHHbIE TTO MOCTOBOMY KPaHy.

T g - "
| Makenumans- | Munumans- | T'opu- | KpanoBsiii

Ipy3so-
NoBeN- IIpo- Pasmepht, MM |HOE JaBJEHHE [HOE JdBACHHUE |30HTANb  pelbe
) neT Komeca Koneca Hast
HOCTh BBICO-
3na- CHJla Ha
S F F F T KONeCo, | gun | 0
Tmax » | F'2max 5 | F imin > | L' 2min - : |
Qe |} ) He | Bi Ba | K PG| )l | kH | Teo sH By
i MM
80/20 1 30 14000|400{910014350| 380 | 400 | 128 | 134 14.6 If([))(; 150

Bbicora nogxpanoroit 6anku hs= 1650 M. Bec noaxpanosoit Ganxu Gs = 29.7 kH.

AR Lx Al ’ 800 K 800 t
L !

4 ‘ :

Prc. 2.1. Cxema MOCTOBOIO KpaHa.
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2.2. KomnoHoBKA NONCPeHoit pamMbl.

Cxema norepedHoif paMbl N0Ka3aHa Ha puc. 2.2.
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Puc. 2.2. CxeMa NMoIepeuHON pambl.

2.2.1. BepruKaabnbie pa3sMephbl.

PaccTOAHHC OT FOJIOBKHM Pefibca JI0 HH3a KOHCTPYKIMI TIOKPBITHA
H, = (H,+ 100) + = 4000 + 100 = 300 =4400 mm  (xpatho 200 Mm),
rae £ = (200 + 400) MM — Y4UTHIBACT NIPOrHO KOHCTPYKITHI NOKPBITHA.
BeicoTa 0T nosa 10 Husa gepm
Ho=H, + H, = 13000 + 4400 = 17400 mm  (xpaTHO 600 Mm).
BeicoTa BepxHEH 9aCTH KOJTOHHBI
H,= H; + hg + h, = 4400 + 1650 + 150 = 6200 vm.
BbicoTa HkHEH MaCTH KOJOHHbI
H, = Hp — H, + h, = 17400 — 6200 + 800 = 12000 mm, rae h, = 800 MM — 3a-
TIYGICHHE KOJOHHB HIDKE YPOBHA Nona, npuxumaeMoe 600 + 1000 sy,
TTonuas seicora komouns: H=H, + H, = 6200 +12000 = 18200 m».
BricoTa cTpOIIBHOM (epMEI B OCIX
hgo = hg — (50 + 80) My = 3150 — 50 = 3100 mm.
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2.2. ['opu30HTAILHBIC PA3MEPDL

JUist kpaHoB pexumMa pabotel 7K (Liexa MeTalyprudeckoro NpoM3BoACTBa) H

8K HeoOxoaum mpoxon A uX o0cyxuBami. [1poxon ycTpauBaeM B TeJiE KOMOH-
HBI, TIOITOMY TIpHHMMaeM TpuBA3Ky a = 300 MM, BBICOTY CeucHHS BepXHeH dacTu
koitoHHB! hy, = 1000 Mv. M3 ycnosus sxectrocTr hy > Hy /12 = 6150 /12 = 513 mm.

IMpuBs3Ka KPaHOBOTO peElbca K pa3GHBOUHOIN ocH

A= B+ (he—a) + 75 mm = 400 + (1000 + 500) + 75 = 975 mm.
[ Ipuaamaenm A = 1000 MM (kpatHo 250 MM).
Bricora ceucrus HmKkHel 9acTd KOJXoHHE! hy=A + a = 1000 + 500 = 1500 mmM.

Mz ycnoBus xecTKOCTH UIs peskiMa pabotbl kpaHos 7K, 8K
h, > H/15 = 18200/15 = 1213 mm (021 dpyaux pesicumos padoms h, > H/20).
IIpoaer mocrosoro kpana L, =L —2 A= 30000 — 2 -1000 = 28000 mM.

2.3. Onpeaeaerne HArpy3oK Ha pamy.

Bee Harpy3kd OnpeAenseM ¢ yIeToM Kod(puiieHta Ha/IEKHOCTH I10 HAZHA-

geHuto y, = .95 [2].

2.3.1. locTosiHHAA HATPY3KA.

Harpy3ky na | M KPORJH onpesiensem B Tadbmmie 2.2. PekoMmeHayeMeie Bapy-

AHTHI KOHCTPYKIIMH TOKPBITHS H Macca KOHCTPYKIHMIL pHBoaATea B 1. 8 [5].

Tabnmma 2.2. [TorepxHOCTHAA PacTIpeIENeHHAs HATPY3KA OT MOKPLITHS.

Ne Hopmatus- | Koadipuunent| PacueTnas
» /;] CocTaB roxpbiTus Had HATPY3Ka | HANEKHOCTH Harpyska
2., klla 0 HarpysKe Yy g . xlla

1. |3amuTHBIH crolf rpaBusi, BTOMIEHHO- 042 1.3 0.35
ro B Mactuky p=2100 Kl‘/?v[}? =20 mMm

2. |Mactuxa PBB-A co crexnocerxoit 0.12 1.3 0.16

3. {HonayxecTkne MHWHEpaIOBaTHbIE 0.04 1.3 0.05
1anTe! p =40 KF/M}, t =100 mm

4. |[Mapownsonsuus (oanH cioll pydepou- 0.04 1.3 0.05
na)

5. |CranpHo#  MpodHIHPOBAHHBIH Ha- 0.15 1.05 0.16
CTHII

6. |CratbHEle IPOTOHEL IIposieToM 12 M 0.10 1.05 0.11

7. |CobcTaennsil Bec (epm, craseit 0.30 1.05 0.32

Hroro: g,=1.17 xIla g =140 xlla
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PacueTHast paBHOMEPHO paclpene/ieHHas NOCTOAHHAA HArPy3Ka Ha PHIElib pa-
Ml q=7v,2B=0.95-14-12=15.96 xH/m.

V3j108as MOCTOAHHASA HATPy3ka Ha Qepmy Fo=gd=15.96-3=47.88 ki,
rae d = 3.0 M — JUMHa TTaHENN BEPXHETO 110¢a GepMbl.

OnopHas peaKIist pureis paMsl Ry=qL/2=1596-30/2=2394«H.

2.3.2. Cuerosast HATPY3Ka.

HopMaTurubifi Bec cHeroBoro noxposa At T. bpecra (I cheropoit pation)
sy = 0.5 kIla (ta6n. 4 {2]).

PacucTHas paBHOMEPHO PAclpe/ICTICHHAS HArpy3ka OT CHera Ha pUreih pambl

S=Ya Ve S B=095-1.4-1.00.5-12=7.98 xla,
roeyr= 1.4, T.K g,/8=1.17/05=234>08 (npu g /50 <08 y = 1.6),
u = 1.0 — xo>puimienHt, YIUTLIBAOTIING YKIOH KPOBIH.
V3510Bad CHEToBast HATpy3ka Ha Pepmy F,=sd=7.98-3=2394 xH.
Onopuas peakiys pAreIsd paMmbl R,=sL/2=798-30/2=119.7TxH.

2.3.3. KpanoBbi¢ HATPY3KH.

Jluaust BAUAHUA BEPTUKA.IBHOTO AdBJIEHWA KpaHa Ha KOJOHHY I[pHBCACHA

Ha puc. 2.3.
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Puc. 2.3. Jlunus BAMSHAS BEPTUKATLHOTO JABJICHHS

KPAHOB Ha KOJOHHY.
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PacueTHOE MAKCHMaTbHOE BEPTUKAILHOE AABJICHUE Ha KOJOHHY
Duax = Vo [V ¥ (Fiman ZY1 + Famax Zy2) + 711 Gg] =
=0.95{1.1-0.95(380-2.484 + 400 - 2.484) + 1.05 - 29.7] = 1953 kH,
riae ¥ = 0.95 — xoxdpdumeHr coucTanus i pexxuMa paGoTsl Kpanos 7K, 8K (drs
opyaux pescumos pabomer y = 0.85) ;
Ty, =0.504 + 0.571 + 0.738 + 0.671 = 2.484;
Zy, =10+ 0.933 4+ 0.308 + 0.242 = 2,484 — cyMMBI OpPJAWHAT JTHHHI BIMAHMSA
moj cunamu Fy u F,.
Pacueriioe MHHMMAIbHOE BEPTHKATLHOE AABIIEHUE HA KOJIOHHY
Do = ¥a [Ye W (Frmin Z¥1 + Famin Zy2) + 11 Gol =
=095[1.1-095(128-2.484 +134-2.484)+ 1.05-29.7] = 676 kH.
Munumansroe dasnenue koaec kpana modcem Gotmb onpedeneHo no Gopmyaam
Fouin = 20980+ G )7 [ng(1 + K)f = Fliar s
Fomin =k Fro ; k= Fomax / Fima .
20e QO - apyvzonodvemmocme kpand 6 mc; Gy — 66C KPAHA C MEAEHCKOTL,
Ng— MUCAO KONEC KPAHA C OOHOT CIOPOHbIL.
PacueTHas ropu3oHTaNIbHAA CHIA NOTIEPEYHOTO TOPMOKEHHUS KpaHa Ha KOJOH-
HY  T=vvyTl.2y=095-1.1-0.95-14.6 (2.484 +2.484)=72.0 HH.
Hopmamuenas zopusonmansuas cuna om NONEPeYHO20 MOPMONCEHW HA KONECo
Kpana npu 2ubxOM Ne0gece 2py3a MOJCem Gbtinb GuIMUCTEHA O (hopuyTe
T,=00509.80+G,})/ ny, 20e Gn— 6ec merexcru.

2.3.4. BerpoBas nHarpyska.

Hopmarusneiii ckopocTHoit Hanop Betpa At r. bpecta (I Berpopoil paiion)
wo = 0.23 klla (taba. 5 [2]).

Koa¢dvmmenT, yIuTbiBaIOIMI U3MEHEHNE BETPA NO BHICOTE, /S THUIIA MECT-
Hoctd (TM) — B na Bricote 10 M k = 0.65 (Tabéa. 6 [2]). ( Ha svicome 10 m 0as mu-
na mecmuocmu A — k = 1.0, 028 muna mecmuocmu C — k=0.4).

PacueTHas 1uHeliHO pacnpe/ieNiCHHAs RETpOBas HATPY3Ka OT aKTHBHOTO XaB-
JIeHws! Ha Bbicote 10 M

W=v,7kcwgB=095-14-0.65-08-0.23-12=191«lla,
rae ¢ = 0.8 — apoanHaMudeckuil kKodpUHMEHT IS AKTUBHOrO JaBieHns (das

omcocaw' |, ¢ =0.6).
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2.4, CTaTuvecKuii pacueT nonepednoi pamor.

PacuertHas cXcMa pambl ¢ XCHCTBYIOIMIMMH HAa HEE HATPY3IKAMHM [0Ka3aHd Ha
puc. 4. Ocu CTOEK IIPOBEACHBI 110 CEPCAMHE BHICOTHI CEUCHNI BEPXHETO M HIDKHETO
VYACTKOB KOJOHH. PUrcns pambl ONHCAH B BUE WAPHUPHOH CTEDKHEBON CHCTEMBL.
VCTYIIbI KOJIOHHB HMHTHPYIOTCS aGCONOTHO KECTKHMH yyacTkamy. Tlosica depmsl
NPHMBIKAFOT K KOJNOHHAM 4E€pe3 KECTKHE BCTAaBKH JUTHHOM h./2. MoMeHT HHepiuT
HIDKHEH TaCTH KOTOHHE! IPHOIHKEHHO PaBeH

1;=T,=(Re + Ry + 2D ) - hy’/ (3R)) =
=(239.4 + 119.7+ 2 -1953) -150°-10 / (3 - 230) = 1391000 e’
MOMEHT HHEPLHHK BEPXHEH 9acTH KOIOHHDI
L= 1y = 2L (h,/ h)* /3 =2 -1391000 (100 /150)° / 3 = 412000 cm*.

= F
l%s lFS lFS lFS lFS lFS lFS ls lFS lFs l,z,s
Lo = F
ia Fa o fa fo fo fo fa fofa b
— —lp 2 122 3 - ,‘L;<
1 /7 B s 1 1 Hic
“0.00% o " = = M T
E f T Isi| 1,
t Dmox uI Dmin l T
W E |2‘E Mmax Mmin | i w
5.00
D
l IH. ‘I"
ha
0.00
\L— I I
a1 2 _
Lods ' 1
9 L o

Puc. 2.4. PacuerHas cxeMa pambl.




[image: image18.png]18 Meronmreckue ykaszanns - «CTansHOR KapKac OIHOSTAKHOTO IPOU3BOACTBEHHOTO 3aHHA»

[lpu cTaTH9ecKOM pacHere ILIOMAH CEUCHNIT BEPXHErO U HIKHETO YIACTKOB
KOJIOHHDBI IPUOJIHKEHHO BBIYUCITOTCS 110 hopmynam A, =41,/ h.’ JAL=2A,13.
TIpubmDKeHHO MI0MIA/TL CEUEHHS BEPXHErO W HILKHErO NOSCOB (hepMBI, OTIOp-
HOTO PacKoca ONPEACTAIOTCS COOTBETCTBEHHO 110 GopMyliam
A =5/32-(q+8) LANGRY); A =07 Aui  Agp=05 Ay, .
TTnomann ceuenuns ocTaThHbIX cTepxHEN GepMEl A, = 0.2 Ay,.

Paccmarpusacrcs 8 3arpyxeHni pamsi:

1 — mocTogHRas Harpyska q Ha PUresic pamsl;

2 — CHEroBasd Harpy3Ka S Ha PUTesie Pambl,

3 — BepTHKaIbHAA KPAHOBAS HAIPY3Kd Dy, Ha JIeBOM KoJoHHE U Dy, Ha upa-
BO#l KOJTOHHE; '

4 — 10 3Ke, Dy cripaBa u Dy, C1eBa;

5 — cHna TIOTIEPEMHOro TOPMOXKEHHS KpaHa T Ha JeBol KoNOHHE (elicTByeT
CIEBA HATIPaBO MIIF CIIPaBa HaleBo);

6 — 1o xe, cina T wa npaeoit xo10HHE;

7 — BeTep cieBa (Harop w Ha JIeBOH CTOiKe, 0TCOC W' Ha NpaBoil);

8 — BeTep cnpaea.

[TocTosAHHAd B CHEroBas HArpy3KM TIPUK.IABIBAIOTCS B BHIC COCPEIOTOUEH-
HbIX cua Fg u Fy k v3nam sepxnero nosca ¢epMel. CoBCTBeHABIH BEC CTEHOBOIO Or-
PAKACHUS U KOTOHH HE YYHTHIBAETCAL.

OT BepTHKANLHOM KPAHOBOI HArPY3KK Ha YCTYIE KONOHHBI TIPUIOIKEHB! BEP-
THKAILHBIE COCPENOTOUEHHBIE CHIbl Dy B Dyin M COCPENOTOUSHHBIC MOMEHTHI
Mgy = Dinax * hu / 2 8 My = Diin - hy, /2.

TopwsonTaibHas ciia T pacnonoXeHa Ha YPOBHE BEPXHEO NOACA MOJKPAHO-
Bo# Oamxm. Berposoe Bo3geficTBHE NMPUIOKEHO K paMe OT YPOBIS 1OJTa A0 BEPXHC-
ro mosica (epMEl B Buae JMHCHHON HEpABHOMEPHO PACIPENEICHHONH HArpy3Ku.
Berpopas Harpyska, ZefiCTBYHOLIAA BHINE BEPXHETO MOSCA (JEPMEL, HE YUMTHIBAET-
¢, BenuuuHa BeTpoBoii HAIPY3KU ONPEAENIeTCs B 3aBHCHMOCTH OT THIA MECTHO-
CTH ¥ NOHPABOYHOTO KOO(UITHEHTa Ha BLICOTY.

Crarudeckuit pacder pamsl Bbinonusgerca mo nporpamve «KLOT». B ochosy
pacyeTa HOJNIOKEH METON KoHeuHOTO demerTa {MKD), npH 3ToM y4uTHIBalOTCH Kak
W3ruOHbIe, TAK U HPoJoIbHbIEe AedopMarmn crepsxueii. [IpocTpancreennas padora

KapKaca HC YHHTBIBACTCA.
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HcxoaHple naminie, HeoOXomumsle st pactera Ha DOBM 1o nporpamme

«KLOT», npuBoasTcs B Tabauue 2.3.

Tadauua 2.3. Mexoaxbie fanusie a1 nporpammbl «KLOT».

Ne OGoshaqe- | HHCnenHoe
) JlaHHEIe 7151 pacyeTa
n/m HHe 3HAYEHHE
Undp 3anaun (O©.HM.O. cryaenTa, rpynna) - -
2. |IlponeT B ocax nonepeyHoii pambl 8 M (24, 30, 36 M) L 30
3. |[UvpwHa HuKHEH 4aCTH KOMOHHBL B M hy 1.5
4. i [Inpuna BepxHei 9aCTH KOJIOHHDBL B M hy 1.0
5. :[IpuBsi3Ka KONOHHBI K PA30HBOUHOH OCH B M a 0.5
6.  BblcoTa HHXKHEI YaCTH KOJIOHHbL B M H, 12.00
7. Beicota BEPXHEH 4aCTH KONOHHBL B M Hs 6.2
8. 3arnybnenye KOIOHHB! HHXE YPOBHA [10J1& B M h, 0.8
9. BricoTa cTponunbHoi Gepmbl B OCSIX B M hyo 3.1
10. | BsicoTa nogxpaHoBoOH Oanku B M hs 1.65
11. |TlocTosHHAs MOrOHHas Harpy3ka Ha purens B kKH/M q 15.96
12. | CHerosas MOTOHHAN HATPY3Ka HA pureab B kH/m s 7.98
13. |BertpoBas akrisHas TOrOHHas Harpy3xa Ha otM. 10 m W 1.91
B kH/M I
14, | Tun vecTHOCTH N0 BETPOBOH Harpyska (A, B, C) | ™ , B
15. | MaKkcHMAa15HOE BEPTHEAIILHOE 1aBeHHe kpaHa B KH Dinax ! 1953
16. |MuHHMaIbHOE BEPTHKAILHOE NaBICHHE KpaHa 8 kH Dain 1 676
17. |[lonepedHoe TOPHU3OHTANbHOE TOPMOKEHHC KpaHa' T ; 72
B kH ’ i

Pe3yNbTaThl CTATHYECKOrO pacyera MPHBOAATCA B pacnedarke ¢ OBM. [l

8-MU 3arpy;KeHHi Pambl BBIYKHCICHB! IPOLONbHBbIE CHilbl N B CTEPXKHAX J€BOH 110-

TIOBHHBI J€PMBI, & TAKKE W3rubaonIMe MOMEHTEI M, apofosibHeie N 1 nonepetHeie

Q cHIIbl B 4-X PAcueTHBIX CedeHMAX JeBOi Croliku pambl. Hymepauus crepxkreit

(pepmbl M ceUCHIIt KOTOHHBL AaHA Ha PUC. 4 M B pacrevaTke.

YCHNUs B H1EMEHTaX PAMBI BEIMUCITEHbL ¢ KO GHimenToM coueTanuil y = 1.0

u y = 0.9 (kpoMme TTOCTOSHHO HArpY3KHM).
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Cr1eAyeT yuUTHIBATD, YTO NOJOKUTEILHOE 3HAUYSHAE TIPOAOBHOM cuibl N co-
OTBETCTBYET PACTSLKEHHIO CTEPIKHA, a TIOJIKUTENbHbIH H3rnbaromui MoMeHT M
BBI3BTBACT PACTHKEHUE C BHYTPEHHEH CTOPOHB! PAMBI.

YCHNHA OT 3arpyKeHns paMbl IOIEPEUHbIM TOPMOkeHHeM KpaHa T npHBoasT-
¢s ¢ aByms 3Hakamn. Tlpu custe T Ha 7eBoil cTOMKE paMEI (3arpyeide 5) nepsblil
3HAK COOTBETCTBYET HAMNPABICHHIO HOMEPEHOro TOPMOMKEHHMA CIPABa HANECBO, a
npu cuie T Ha nipaBoit cTolike (3arpyxenue 0) — cieBa Hanpaso. Bropoit 3Hak co-
OTBETCTBYET MPOTHBOION0KHOMY HAMPAaBICHHIO NONEPEYHOT0 TOPMOMKEHH KPaHa.

Kpome storo, onpeaencHsl pacyeTHbIC COMETAHHS W COOTBETCTBYIOLIME YCH-
aust N B crepkHsaX (epMbl, 8 TaKKe PacueTHbIE COHETAHMSL W COOTBETCTBYIOINHE
yewtust M, N, Q B ceuenuax AeBOH CTONKH paMBl.

[pu onpenecieHny pacueTHnx KOMOUHALH Harpy30K Y4MTHIBATOCH CIEMYIO-
mee.

B paccMaTpvBaeMoM clyuae MMEET MeCT0 3arpy:KeHHE paMbl HOCTOSHHOHA Ha-
rPY3KOil M TpeMs KPaTKOBPEMEHHEIMH HArpy3KaMH — CHETOBOMH, XPanOBOi H BETPO-
BOJ.

[Tpu ompeneneHUM PacueTHBIX YCHITHH B DJIEMEHTAX PaMBI MOCTOAHHAA Ha-
rpy3Ka YUMTHIBASTCH BO BCEX KOMOHHALMAX 3ArPYXEHMH ¢ KOdYPOHUIUMEHTOM COUE-
Tammii y = 1.0.

CHerosas Harpy3ka yuuThlBaeICs B KOMOWHALIMM HATPY3OK, €CIV OHA YBEIH-
4yuBacT adCOIHOTHOE 3HAYEHNS MCKOMOTO YCHITHA COOTBETCTBYIONIETO 3HAKE.

BetpoBas narpyzka MOXKeT IIPHHMMATBCS NIPH AEACTBHH BETPA CIICBA HANPABO
WM CIIPaBa HANEBO, B 3aBUCUMOCTH OT TOTO, ITPH KakOM HalPaBICHHH BCTPa MMOJTy-
yaercs O0JbIIee 3HAYSHHE HCKOMOTO YCHINA.

3a 0iHY KpaTKOBPEMEHHYIO KDPAHOBYIO Harpy3Ky IPUHHMMAETCA COBMECTHOE
NeiiCTRIE BEPTHKATBHOTO IABICHISA H MOMEPEYHOrO TOPMOXKeHUs: KpaHos. [Ipuio-
XKEHUE TIOTIEPEUHOr0 TOPMOXKEHUS KPAHOB CHMTACTCH BO3MOMKHBIM K 111000 M3 KO-
JIOHH H B JHOGYIO CTOPOHY: BJICBO MW BUPaBo. [IpudeM, NpH yaeTe TOPMOKCHHA
BCETd MPHHUMACTCH BO BHUMAHUE H BEPTHKANbHOE JaBJICHHE KPAHOB: Dy, Ha NC-
BOM KOMOHHE WK Dy, , B 3aBUCUMOCTH OT TOTO, TIPH KAKOM W3 HUX (B COYETAHUM C
TOPMOMKEHHEM) HONYYAeTCH HaUDOIIbIEe 3HAYEHHE HCKOMOTO PACHCTHOO YCHITHS.
BepTHKabHOE [aBJEHUE KPAHOB CHMTASTCA BO3MOKHBIM H 0¢3 TOPMOMCHHA, HO
YUYHTHEIBAY, 9TO OT TOPMOKEHUS! KPAHOB YCIIIMS MOTYT HMETH NPOTHBOTMOJIOXHbBIE

3HAKH, TO YYET €ro BCerja npureaeT K YBEITHYCHIIO HCKOMOr0 YCHITHA.
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PaccMaTpuBaioTes OCHOBHBIC COYETAHMA HATPY30K ¢ KOd((umenTamu cote-
tammtt y = 1.0 u y = 0.9. B coderanne ¢ koapduumentom y = 1.0 Braouaercs To-
CTOSHHAA HArPY3Ka W OJHA KPATKOBPEMEHHas, JAIOmas Haubojblice PacieTHOS
yennwe. B coueranue ¢ koaddmumentom y = 0.9 BxoadT MoCTOAHHAA Harpyska v
HE MEHEE /IBYX KPATKOBPEMEHHBIX (JIBE W14 TPH).

PacueTHble YCUINS B CTEPHHAX (epMbl OHPEASHINCH A1 COYCTAHUA (mpu
y = 1.0 1y = 0.9), rarommix HanGoIBILNC MOTOAKHTETBHBIC (PACTHKEHHE) H OTPH-
paTeNbHbIE (CAarde) MMponosbHbie citbl N. Ecin ue monyyanoch cO9eTaHus ¢ Tpe-
6yeMbiM 3HAKOM MPO/IOIBROM CHIBI, TO COOTBETCTBYIONIEE COYETAHUS B PE3Y.IbTATHI
pacuera He BKIIOMAIOCH.

B cedenmsix J1eBOi CTORKH paMbl ONPEJEAIMCE COUCTAHUA LIArPy30K ¢ KO-
(uiuentom coderanwit y = 1.0 n y = 0.9, narouue MAKCHMAIbHBIE 110 aDCOTIOTHON
BEJIMHMHE TIOJOKUTENGHRE W OTPHIATENLHBIC M3rHOAROUHE MOMEHTH My 1
MAKCHMABLHBIE CKAMAIOUIAC TIPOIOJLHBIC CHIIBL Niax P COOTBETCTBYIOIHX I10-
JOKUTETHHBIX ~Meoor ¥ OTPHIATENBHBIX —Meoor U3rHOAIOIEX MOMEHTAX, [lpy omI-
peneneHIH COUETAHUH C Npgy BITHAHHE POIONBHBIX CHI N B KOJNOHHE ISt 3arpy-
SKEHHH paMbl TOPU3OHTAILHBEIMA HACPY3KAMH WIM MOMCHTAMH HE YUHTBIBAILOCH
BBH/Ty MaJiOl HX BEIHQMHbL, HO [PH BHIMHCICHHH PACuETHbIX YCHNIHH JAHHBIC 3HA-
qeHAS N Y4UTBIBATHACK.

Jita pacdera aukepHsix GOITOB ONPEAETANHCh COYCTAHMS ¢ MHHEMAIbHbIM
3HAYEHHCM TPOJOJIbHBIX CHI Npin TIPU COOTBETCTBYHOUIMX MO10KMICILHBIX H OT-
PHIIATEBHBIX MOMEHTAX (£Meopr). Ecay BBEICHME /1718 NOCTOAHHOI HATPY3KH KO-
3¢puumenTa HAZEKHOCTH 10 HATPY3KE MEHBILEro eMAHID! (yr = 0.9) IPHBOIAT K
YBEJIMUEHHIO yCHJMIA B @HKEPHBIX (ONTAaX, TO YCMIMS OT NOCTOSHHOM HArpy3ku
BKIFOUAHCHL B codeTamme ¢ koodduuuentom 0.9/1.1, tae 1.1 — mpuOnmieHHOE
cpejIHEE 3HAYEHHE paHee IPUHATOr0 Kod(dummenTa y; (1a61.2).

HoMepa 3arpyReHIH, BXODILIMX B COMETAHUs, B PE3YIbTaTax pacyera ykasa-
Hbi B MOPSIIKE UX 3HAYHMOCTH.

PacuerHble YU B dMeMeHTax pamMbl M, N, Q 114 YCTaHOBICHHbIX COMETa-
HUiT OTIPEIENANMCH ITYTEM CYMMMPOBAHHS CO CBOUMW 3HAKAMH YCIUTIT OT 3arpyie-
HUi, BXOASIINX B COYETAHHA, C COOTBETCTBYIOMIMMH Koo dhHIMenTaMu coueTarumit

TTpy BLIMHICTCHWM PACUETHBIX YCHIMH CICAYET YYHTHIBATE COOTBETCTBHC 3Ha-
KOB OT FOMEPEYHOTO TOPMOXKEHNS KPAHOB. Eciy, TanpuMep, B COYCTaHUH 3HAYCHHE
H3THOAIOILETO MOMEHTA B3TO C [IEPBLIM 3HAKOM, TO ¥ 3HAYEHUE MPONO1bHBIX H 110-

TIEPEUHBIX CHII CIIEAYET Gparh C MCPBEIM 3HAKOM.
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Tporpawxya KLOT
BMH Kad "CrponTeysHue koHCTpyYEOE A" Toriosxo I T.

HUBanos A.A., rp.I1100

Lo 30,000 Ha = 12,000 « he = 1650 ¥ ™ o= B
ha = LS00 w iz = 5.200 4 q = 15.960 xH/x Dmax = 1953.000 &H
he = L1000« by = 0.800 « s = T.980 thyu Dein = 676.000 xH
a = 0.500u he = 3100 v = 1910 xli/u T = 71000 xH
1 2 2 3 3
/N 12 A\ 12 FAN JAN A
7 g\ 3/ 18\ 1;/ \\ // \\ // \\
/ A}/ \{/ N/ N/ \
4 5 6 b
fpoaoasvuowe tBIY 5 crepadnax Gepuy B ¥ 1
Harpyaxa n voMep aavpywened Coveranne
N K03, : Pacuetaue
cre- Tocro-| Crero-| Dmax Dmag T T BeTEp | BETED N 3arpy- |Koaj.
pxoA|{coter fannag Bﬂg | CH%HEL cipasa| <caesd cnpasa Chesd Copasa Kenng CO9eT yeniag
[} H b 7
L1 125.29 6264 -40.29 50,34 +-20.61 -+31.05 -28.67 .13 (1246809 280.23
0.9 56,38 -36.26 4531 +-18.55 -+27.94 -25.80  23.32 |
|
20 L0 -210.64 -105.32  -23.00  33.15 +-10.82 -+21.35 -17.89  IT.36 ‘
6.9 -94.79 20,79 2984 +-9.73 -+18.12 1600 1562 | 12367 )09 -HLA5 |
JoLh | -35.99 -19T.99 -435 1440 +-0.13 -+10L36 -6.14 5,51 {
0.9 -178,19 -390 1296 +-0.31 #9350 -5.53 505 |12 1.0 -593.98
[N -0.38 -0.19 -32.97 -107.78  +-5.65 +-48.40  2LIT -26.83 [ 1367 0.9 YRE :
0.9 SB0T 0 -29.4% 9700 +-5.08 +-43.36  19.06 23,25 [ 14682 0.9 -164.35 ‘
50 1.0 217.63 138,82 -31.52  -89.03 +-16.3) +-37.71 9.47 -14.08 (12 1.0 116.45 |
0.9 124,94 -46.37  -B0.12 +-14.T0 +-33.94 8.48  -12.67
6 1.0 370,30 185,13 -70.27  -TH2T +-27.01 +-27.02  -2.33 <133 (12 1.0 535.46
0.9 166,64 -83.25 -63,25 +-24.30 +-24.32  -2.09  -1.09

TL10 | -216.79 -138.40 12,45 -11.45 4708 +-T.D9 .80 -T.80 )
0.9 -124.36 1120 -11.200 -+6.38  +-6.38 700 -T2 1246809 -423.96

8|10 233,20 11660 -13.48  13.48  +-T.68  -+T.68  -B.45 b5 12435808 164.80
0.9 104,94 -12,13 12,13 +-6.82 -+6.92  -7.60 7.50

§ 1.0 | -166.57 -83.29  13.48 -13.48 -4T.68  +-7.68 8.45  -8.45
9.9 ST496 0 12,13 -10.13 0 -46.82 +-6.92 7.60  -T.80 ) 12468709 -168.19

1| 1D 99,94 4997 1348 1348 +-T.68  -+7.68  -8.45 8451 1243808 171.57
0.9 497 -12.13 1213 +-6.92 -+6.92  -T.60 1,60

10 -33.31 -16.86 13.48 -13.48 4768 +-T.B8 §.45 -84
-6.92 7.60  -T.8

0.9 -14.99 12,13 -10.13 -+6.92 12468(10.9 -14.96

12

-47.88  -23.M 0.00 0.00  -+0.00  -+0.00  -0.00 0.00
0.00 0,00 -+0.00 -+0.00 -0.00 0,00 |12 1.0 -71.82

w
v
&5
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UBanor A.A., rp.MMM00O
Yewanws 8 cevewnwdx yesnd crTo¥km pave {4 v g V0 3 k) 2
Cewed i [ O S
N Koad.
3ar-| Harpysra 1-1 2-12 3-3 4-4 :
pyk. cover ;
[ X Q ¥ \ 0 ¥ N 0 4 N v
1 | TMocrossran | 1.0 45,8 -239.4  -48.8| -133.4 -219.4  -48.8| -193.3 -239.4 -48.8! -496.1 -239.4 -48.8 ]
1} Cueronax 1.0 264 -119.7 -] -66.7 -119.7 -24.4| -96.6 -11.7 -14.4] -M8.1 -119.7 -24.4 |
0.9 208.8 -107.7 -22.0| -60.0 -107.7 -22.0y -47.0 -107.7 -22.0f -223.3 -10T.7 -22.0
3| Dmax cresa | 1.0 | -149.9 -1943.3 -65.2] -332.9 -1943.3 -65.2] 5343 9.7 -65.2y 129.7 9.7 -63.2
0.9 | -134.9 -1749.0 -38.7| -839.6 -1749.0 -3B.7] 480.% 8.7 -58.7) 116.8 8.7 -58.7
4 { Dmax cupaga | 1.0 5200 -685.7 -65.2| -260.% -685.7 -65.2 243.6 -9.7 -85.2{ -160.9 -9.7 -65.2
0.9 469.8 -617.1  -58.7( -234.8 -617.0 -38.7) 219.3  -8.7 -58.7| -144.8  -B.7T -38.7
5 5] T cnena 1.0 | +-517.1  -45.5 -+50.2] -+85.3 -+5.5 -+30.2] -+86.7 -45.5 -+50.2} -+66.7 -+5.3 +-21.8
l 0.9 | +-465.4  -+5.0 --45.21 -476.7 -45.0 -+45.2{ -+78.0  <45.0 -+45.2] -+60.0 -+5.0 +-13.6
! 61 T cnpana 1.0 | -+299.2  4-5.5 +-21.8) -+37.6 +-5.5 +-21.8) -+36.2 +-5.3 +-IL.8[ ¢-99.0 +-5.5 +-21.8
! 0.9 | -+269.3  +-5.0 +-19.6] -+33.8  4-5.0 +-19.6] -+32.6 +-5.0 +-10.6) +#-89.1 +-5,0 +-19.8
7 ; Betep cnesa | 1.0 | -337.2 6.1 3.5 3.1 6.1 18,4 6.6 6.1 18.4] 80.1 6.1 5.0
i £.9 | -303.5 5.5 3.8 4 55 16,3 3.9 5.5 16.5] 72.8 5.3 4.5
8 | Berep cnpasa| 1.0 4.6 -6 -390 14 61 -1R3 .y -61 -18.3 814 61 -B.3
| 9.9 w32 -85 2.7 31 <55 1B .7 -85 -18.5) T3 -5 -TA
PacuetTHHEe CCUETaKBL YCHIHE R I€eBOHd CTOIKE paMi 3
4 — 4 Cewewd ® f [V |
Cose- |Koag.| 3 _| _ 3
17L72 1-1 I 21 3-3 44
TaEMe |€09eT 1 } T
1-L1 ¥ N Q N N Q M X Q k] N I Q
1.0 | N 3arpyk. 143 1353
+Hmax Younus 14319 -930.6 -164.3 427.7 -2, -83.9
Kcoor| 8.9 | N sarpyx. 14581 1357
Yeangs 1874.9 9747 -203.4 LS -220.3 -45.8
1.0 | N aarpyx. 135 135 12 1446
-Hmax Yenng -214.2 21772 -63.9{-1151.6 -2188.2 -164.3] -289.9 -35%,1 -73.3{ -756.0 -254.6 -135.9
Ncoot| 0.9 | N aarpyx. 1357 12358 128 12468
Yeanrg -451.0 -1978.0  -29.6]-1109.8 -2101.1 -174.7] -278.5 -352.6 -87.3{-1026.% -366.3 -136.6
1.0 | N 3arpyx. 135
¥max Veanus 819.9 -2188.2 -184.3
+Hcoot| 0.9 | N sarpys. 12358 12357
Yeumug 1270.1 -2106.6 -203.4 284.6 -328.0  -67.9
1.0 | ¥ sarpys. 135 135 112 11
Nmax Yeasg -214.2 -2177.2  -53.9]-1151.6 -2188.2 -154.3] -289.% -359.1 -7T3.3) -T44.D 3591 -T33
-Hcoot| 0.9 | N aarpyk. 12357 12358 1214 12468
Yearns -247.2 -2085.7  -31.5|-1106.7 -2106.6 -191.2{ -278.5 -352.6 -87.31-1026.5 -366.3 -136.6
1.0 | N aarpyx. 18
¥nin Yeuaas 767.4 -145.5  -80.8
+Heoot| 0.9 | N sarpye. 1458
Youauy 1671.1 -867.¢ -1B1.3
Nmin | 1.0 | N aarpyx. 17
-¥eoot Yeunus 33.3 <1898 -3.3| - ycuxmn o7 wOCTOAHHO] BArPY3KY ompeicness ¢ noappummearow 0.9/1.1
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2.5. Pacuer m KOHCTPYHPOBAHHE CTYHEHTATOH KOJIORHBL
2.5.1. PacueTHbie yCHIIHA B KOJIOHHE,

[To pesynbTaTam CTATHUECKOrO pacdera [IA BEPXHEH 4aCTH KOTOHHBI H3 JIBYX
pacueTHBIX ceueHuii (3-3 u 4-4) BriGHpaeTcs COUETAHME HAMPY30K C MAKCHMA/ILHbI-
My aGCOOTHBIMU 3HAYEHMAME Wirnbaromero MoMenta M 1 npononsHoit crmst N.
JUna HvKHEH 9acTy KOJIOHHBL M3 PACUETHEIX cedennit 1-1 u 2-2 BeOupaeTces 18a co-
YETaHNA HAFPY30K C MaKCHMAlbHbIMH a0COUOTHLIMM 3HAUCHHAMH M # N, mpu
3TOM OJIHO COYCTAHHE — ¢ OTPHULIATCILHBIM H3rHOAIOLIMM MOMEHTOM (MOMEHT JOT-
PYKaeT MOAKPAHOBYIO BETBb KOJIOHHBI), BTOPOE COYETAHHE — C TIOJNOKHTEIbHBIM
M3ruOAOMYM MOMEHTOM (MOMEHT JIOTPY#A€ET HAPY HYTO BETBL KOJIOHHDI).

Ecm abcomotnoe 3nadeHne M Gosibiic B 0JHOM COYETaHWH, a abCOMOTHOE
3nayenue N G0ibLIE B IPYIOM COMETAHMH, TO s BRISRICHHS PACYETHOTO COUETA-
HHA PEKOMEHIYeTCs onpele/utk Benmauny N, = M|/ h + [N| /2, rne h — BeicoTa
CEHCHUS BEPXHCH WM HIKACH YacTH KOJOHHEL. 3a pacueTioe CACAYET MPHHSATH TO
COYETAHHE, B KOTOPOM N, OvAeT HauOOMBIINM.

PacueTHbie KOMOHHAIINY yCHANH B KOJOHHE:

1. /11 BepXHeif uacTyl KOIOHHLI B ceyennn 4-4

M=—-1026.5xHm, N=-3663xH, Q=-136.6xH (1,2.4,6,8);
B CCHTEHHH 3-3 MPH TOM K€ COYETAHUH HATPY30K
M=-1933-87.0+219.3+32.6+1.7=-26.7 xHm.

2. JInsg wpokuei YacTH KOJIOHHBI

M;=-1151.6 xHmM, N;=-21882xH, (ceuenme2-2) (1,3, 5);
M;=+1270.1 kHM, N;=-2106.6xH, (ceuenmel-1) (1,2,3,5 8);
MAaKCHMa/IpHAas [omepevHas cua Qmax =—203.4 xH (1,2,3,5,8).

B nanpHeHIINX pacveTax 3HAKH YCHITHE MOMKHO OIIYCTHTD.

2.5.2. PacueTHble A THHBI KOJIOHHDI.

PacyerHsle TTHHEL 1151 HIDKHEH M BEPXHEH FacTeidl KOJIOHHb! B [UIOCKOCTH pa-
M1 onpenesstiem 1o opmydam Ly =l ule=mwb ,roe i =H,, L=H,.
KosddmmenTs: 1y 4 Wy ONPEAETAOTCS B 3aBUCHMOCTH OT IapamMeTpoB N H o

1o Tabnue 68 [1].
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COOTHOIICHHE TTOFOHHBIX KECTKOCTed BepXHeil M HIKHEH YacTel KOTOHHR!
_ Ll _ 412000-12.0
I,  1397000-6.2

ot b {1, _62 | 1397000

n 0.571:

: — = =0.387,

g, L W1, B 12.0%4412000-5.97

roe p=N;/N>=2188.2/366.3 = 5.97 — cOOTHOWEHYUE YCIHI B HIXHeHd U BepX-
Heit 4acTH KOTIOHHbL.

JIis OJHOTIPOTICTHON PAMBI C JKECTKHM COIPSDKCHHEM PHIERA ¢ KOJNOHHOM
(BepxHil KOHE1L KOJIOHHBI 3aKPEIUICH TOIbKO OT NIOBOPOTa) no Tabmile 68 [1]
w=1.745. pp=p/0;=1.745/0.389 = 4.49>3.0. [Tpuemmaem [, = 3.0.

TaxumM oOpa3oM, /19 HUKHEH YACTH KOJNOHHB! 1y = i Iy = 1.745 - 1200 =
= 2094 cm; ang Bepxuei — Lo = pp 1 =3.0 - 620 = 1860 oM.

PacuyeTHbIE [JUTHHEL 03 TNIOCKOCTH PaMBbl T HIKHEH U BEPXHEH vacTei KONoH-
HBI paBHBI COOTBETCTBEHHO! [y = Hy = 1200 om; l, =H,—hs =620 165= 455 cm.

2.5.3. HoaGop ceveHus BePXHEH 1aCTH KOJIOHHBL

BepXxHIOK YacTh KOJOHHR APMHAMACM H3 CBAPHOTO IBYTABPa BHICOTOH
he = 1000 mm. K3 YCTOBHA YCTOMUMBOCTH OTIPEIENAEM TPEGYEMYHO IUIOMANE CeHe-
yana, IS CHMMETPUHOro ABYTaBpa; iy~ 0.42 h=0.42- 1000 =42 om; p, =035 h=
=0.35-1000=35 cm.

_ . Ry 1860 ' 230 _
VeaoBHad THOKOCTb CTEPHKHA  Ax = 25, —7 = — . = =
i, v E 42 v206000
rae R, =230 MITa ans mucToBOro IPpoKaTa TOMIAHHOH 2 — 20 MM 3 CTam C235.

e, M 10265-10° _
p. Np, 3663-35

TIprmem pubmokerao Ag /A, = 0.5, Tora KOOQQUIHEHT BIHAHUA thopmbl
cevenns (tab1 73 [1]) n = 1.25. TlpuBeacHHblil OTHOCHTEIIBHbIH SKCIEHTPHCHTET
mg=nm,= 1.25-8.01=10.01.

ITo Tabauue 74 [V} opa 2-=1.48 1 my= 10.01 xoaddumment @, =0.134.

Koo @urmenr yciosuil pafoTht AU KOJOHHEL ¥, = 1.0.

N 366310

@Ry, 0.134-230-10

1){

M

3

8.01

OTHOCHTENBHBIH JKCLICHTPUCHTET 1My =

Al = =118.9 ep

TIpeBapUTeNLHO TONIMHY TIOSIKH IIPUHAMAEM 1f = 1.4 cm.
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Torma BbicoTa CTEHKH hes = hoe =h — 26 = 100 -2 - 1.4 =972 ¢m.
Onpenemy TpeGYeMYIO TOIIUHY CTEHKH M3 YCIOBHS €€ MECTHON yCTOHUHBO-

CTH TIPY U3rHGE KONOHHB B TUIOCKOCTH JIGHCTBHA MOMEHTA Nt / Ly < Auw. E/ Ry .

TpeJenbHas yea0BHAA THOKOCTb CTEHKH TIpA my > 1.0 1 Ax < 2.0 (Tabn. 27° 11D
Muw = 1.3040.158% = 1.30+0.15 - 1.48°= 1.63
Hpy Ly 22.0 Ay =120+0.351,, #o He doxee 3.1.

. R 230
Tpebyemas TOIMHA CTEHKH b > ,l}ﬂ X = 7.2 L 230 _ 1.99 cm.
Auw  E 1.63 1206000

Ecnu moauuna cmeHKy BPUHEMAEMCs 1O OGHHOMY YCIOBWIO, MO 8 JansHed-
wux paciemax emecmo hy.; ciedyem npunumamse h, u evecmo A,y — A.

[lockonbky ceveHne ¢ TakoH TONCTOH CTEHKOI HEDKOHOMUYHO, TO CTEHKY Ha-
3HAYaeM MeHbLIIEeH TONIIMHDI, UCKITIoYas U3 pactera ee HeycToluuByto uacts. [lpu
3TOM M3 YCHOBHS MECTHOH yCTOHYMBOCTH CTEHKH IpH H3rHOe U3 ILIOCKOCTH AelcT-
h ‘:Ry 972 i 230
38V E 3.8 " 206000
[TpuruvaeM t, = 10 MM. PacueTHas (peaylHpOBaHHAA) BbICOTA CTEHKH, BKIIO-

=0.855 cm.

BHS MOMEHTA NPHOIIIKEHAO ty >

qaromas asa yqacn(a CTCHKH, npnMBmarom_nx K IIOJKaM,
heed =ty [ A = (Ao / R — D( e =K. R, /E =
=1.0[1.63~(3.25/1.63 - 1)(1 63 — 1.42)]-/206000/230 =42.5 cwm,

rme  Aw=hy/te a,Rv /E =972 -230/206000 = 3.25;
K=12+0.15Ax =12+ 0.15 - 1.48 = 1.42 (30ece npu Ix>3.5 npunusams
jl.x - 3~5)

Tpedyemas TuIOMIad: H HIHPHHA MOJTKH
Area =(Aci—heeg o) /2 =(118.9-42.5-1.0)/2=382 e’
brea = Arear/ tr =382/ 1.4=273 cm.
M3 ycrmoBus YCTORYMBOCTY BEPXHEH 4aCTH KOJMOHHBI M3 IL10CKOCTH JIEHCTBHA
Momenta by 2 L, /20=455/20=228 cm.
M3 yCII0BHS MECTHOM YCTOMUMBOCTH I0IKH  ber/ tr< (0.36 + 0.13x ) ﬂ; ,
rae  bg=(br—t,)/2;
be <21:(036+0.1%x) (E/R, +1y=
=2-1.4(0.36+0.11.48)./206000/230 +1.0=43.6 oM.
[punumaem be= 320 v (puc. 2.5).
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Puc. 2.5. KoHCTpYKTHBHAA CXeMa 1

CCYCHI KOJIOHHBIL.
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Brraucnaem reOMETPUHECKUC xapaKTepnchH CCUCHMSL.
Tonaas miowans ceuenus A = 2 bty + hy .= 2:32:1.4+97.2-1.0=186.8 o’
PacyeTHas TWIOLIAAL CCYCHHS ¢ YYETOM TOSBKO YCTORYMBON YaCTH CTCHKU

Aa=2brtr+t hegte =232 - 1.4+ 42.5-1.0=132.1 e’

L=t h/12+2brtr[(h—tp) /2] =

=1.0-97.2%/12+2-32- 1.4 [(100 — 1.4)/ 2]" = 294300 cm*,

L =2tb’/12=2"14-32%/12=7646 cm".

W,=2L/h=2-294300/100 = 5886 cm".

pe=W,/ A =75886/186.8=31.5cm.

= T, /A = /294300 /186.8 =39.7 cm.

iy= T, /A = 7646/186.8 =6.4 cm.
[TpoBepsieM YCTOMMMBOCTH BEpXHeil 4acTH KONOHHBL B IUTOCKOCTH [GHCTBHS
MOMEHTA. [HOKOCTb KONOHHBl A=l /i, = 1860/39.7=46.9 ;
ke =hy /R, /E =469 /230/206000 = 1.57.
Tak KaKk Ax HE3HAYMTENBHO OTIMYAETCA OT TPEJBAPHUTENBHO MPUHATOH, TO

PacCYETHYO BHICOTY CTCHKH hrad MOMCHO HE YTOUHATh.

" 1026.5-10
()THOCHTEC/IbHBIH IKCIICHTPHCUTET My = - =T
Np, 3663-315

Tak kak Ag /Ay =32 1.4 /(97.2-1.0) = 0.461 = 0.5, 10 korduument n = 1.25
(tadn. 73 [1]). mg=nm,=125-89=111; 0. =0.121.

Ecnu m,r > 20, mo packem Ha YCMOU4UBOCHb He MPedyemcs U KONOHHY Cle-
of Y

(8]

X

=8.9.

dyem paccuumol8amo Ha NPOUYHOCHb KAK CHCAMO - lBOZHymblfl NEMEHM.

o= N 366‘3‘7“]—=229rvma<Rvyc=230-1.0:230r\ma_
@A 0.121-1321 ;
230229

- 100% = 0.43 % < 5%.

Henonanpsokenue

T'HOKOCTh KOJOHHBI B ILIOCKOCTH PaMBl HE [TDCBBIIIAET MPEAEIbHO AOIYCTH-
MO Ay=46.9 <A, = 180 — 600 = 180 — 60 - 0.996 = 1202 . rae a =6 / Ry y. =
=229/230=0.996 > 0.5 (npu o < 0.5 credyem npunumams a = 0.5).
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TIpoRepsaeM ycTONYHBOCTL BEpXHEH UaCTU KOIOHHB M3 IIOCKOCTH JEHCTBUA
MOMeHTa. [ ulrocTh KonoHubl Ay = Lo /i, = 455/ 6.4 = 71.1 . Koogument npo-
AdoabHoro u3ruba ¢, = 0.754 (rabn. 72 [1]).

MakcHMAITEHEHf MOMEHT B CPEAHCH TPSTH PacueTHON ATHHBI CTEPHKHA (PHC.6)

M, =M, + M, =M, (12 - lv—zj =-267+ 1026.5-(=26.7) (6.2 - 4'55) =
1, 3 6.2 3
=—781.9 kHm.

TTo Moaymo M4 > Mgy /2 = 1026.5 /2= 513.3 kHm.

Mi=-1026.5xHM
_,‘;'*|"’ \Mx’ A b

r;|rf>
Elm_—
\l .

Mo=-26.7xHM

=4550
6200

ly

1650

lw

—

Puc. 2.6. K onpesesenuto pacaerHoro MoMeHTa MY .

M, A _781.9-10° 186.8 _
N W, 3663 5886

OTHOCUTENBHBIH DKCTICHTPHCHTET M, = 6.71.

Tak kak 5 <m,< 10, To koddhuument ¢ onpenensem no popmyne 59 [1].

Hpu m, <5 koophuyuenm ¢ onpedensemea no . 57 [1] ¢ = B/ (1 + amy),
npu my, > 10 kosgpgpuyuenm ¢ onpedensemcs no ¢p. S8 [1] ¢ =1/(1 + me @,/ ¢ ).

Ipu m, = 5 (tabn. 10 [1]), «=0.65 + 0.05 my, = 0.65 + 0.05 - 5= 0.9 (npu
m.<1, a=07). Tackak h,= 71.1 <2 =3.14 E/R, =3.14 -./206000/230 =

9%, toPp=1(Ilpui, >4 — B= o/ (p;, 20e @ — Kodpuyuenm npodorbHo20

UBEUGA 8 3ABUCUMOCINH OM /).
=B/ (I+am)=1/(1+09-5)=0.182.
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Mpum,=10,cyy=1/(1 +me @ /@ )=1/(1+10-0.574/1.01)=0.117, raie
¢y = 1.0 B 60IbIIHACTBE C:1y4AEB IPH IPOBEPKE YCTONUUBOCTH KOJIOHH.
c=¢2-02my)+¢cp(0.2m -1 =
=0.182(2-02-6.7H+0.117(0.2-6.77-1)=0.156 .

lpu 4y > 4.=3.14 £/ /1’; KodPphuyuenm ¢ He 0oRNCEH NPESHIUAMD

! 2
Crax = 2/ | 145+ 1(1=6)° +§£ o )  20e 3= dplu p = (U +IV(ARY);
H H 4

v

u= 2+0.156 /1},2.], A4 hy 2),' J;= 0433 Xb; 1,3; 30ech b, 1 t; — COOMBEMCIMBEHHO WU~
PUHE 1 MORWUIG TUCTROB, 0DPASVIOWUX ceveHue; fy — PACCIMOSHUE MEXCOV 0CIMU
HOSICO8.

N 366.3-10

6= ——=—— —— =166.7 MlIla < R,y =230 MIla.
co,A 0.156-0.754-186.8 :

MubKOCTH KOJOHHBI M3 INIOCKOCTH PaMbl HE TPEBBIINACT IPEACTBHO TOMYCTH-
Mol A, = 71.1 <X, = 180 — 600 = 180 — 60 - 0.725 = 136.5 , e @ = 6/Rey.=
=166.7/230=0.725>0.5.

Echu 8 KONOHHE uMeemcs ocnablienue ceyenus wiu m,; > 20, mo caedyem npo-

BePUMb HPOYHOCME KOROHHBL C YYeMOM PA38Umusi NAGCHUYecKux Oegpopmayuii no
\Il
M
+ - <l.
Aﬂ R}/ Y( / C)( WX/V ﬁy YC

dopmyae (

IIpoBepsem MecTHYIO YCTOHUHBOCTD TOJIKH KOJIOHHBI.
Csec nosiku bge = (br — t) / 2 = (32 - 1.0) / 2 = 15.5 cMm. Tak Kkak by / t; =
=155/1.4=111<(036 +0.1ax) E/R, =(0.36 + 0.1 -1.57)- 206000/230

i

= 13.5, To MecTHas YCTOWYHBOCTL MOJKH 00ecTieyeHa.
TpoBepseM MECTHYIO YCTOHUMBOCTH CTCHKH TIPH H3THOE KOMOHHBI H3 ILUIOCKO-
CTH JEHCTBHS MOMEHTa.
HauGonsumiyie CRUMANOIME HANPKEHMA Ha KPAK) CTEHKH:
_N_Mh, 366310 ~1026.5-10° 97.2 _
A I 2 186.8 294300 2
=-19.6-169.5=-189.1 MIla ;
HAMPSHKEHHS Ha POTUBOIIOIOKHOM KParo CTEHKH;
_ N Mh,,
AT 2

X

oy =—-19.6+169.5 =+ 149.9 MIla.
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CDEIIHI‘IC KacaTeThHbIC HANPSUKCHUS B CTCHKC

o Q _T1566°10 _ oy v
hot, 976-10

0-0) _ 489.1;149.97

Koadpnuuenr a = =179 (c yd4erom 3HAKOB G U Gi).

-189.1
Hpu a=1.79 > | nanbosbiiee ornomenue hy/ t, onpeaensem no Gopmysne
. ?ef] e  Qa-DE_ _
Ulw Jy ol2-a+ ol +4p7)

!
435 (2-1.79—1)206000

! : =159 >
189.1(2~1.79 +-/1.797 +4-0.308%).

>38 E/R, =38 /206000/230 = 113.7,
me PB=14Qoa-D[/|o/=14(2 179-1)16.1/189.1=0.308.
[prnnmaem ( hee/ ty ), = 113.7 .

Tak kag her/ty = 97.2/ 1.0 =972 < (hy/ty )y = 113.7, To MecTHAS yCTOMHHYM-
BOCTb CTEHKH obecneueHa.

Tpu hee/t, =97.2>23 E/Riy: 2.3-/206000/230 = 68.8, cTeHKy Cclenyer
YKPETUISTL NONCPETHBIME peGpaMi JKECTKOCTH, PACTIONMKEHHBIMU HA PACCTOAHHK
(2.5 — 3) hy , HO He MeHee ABYX pebep B Mpe/ienax BepXHell TaCTH KOTOHHBL.

[LMpyHa NAPHBIX CHMMETPHIHBIX pebep by > her/ 30 + 40 =972/ 30 + 40 =

= 72.4 mm. Tlpusumaem b, = 80 mm. Tommwma pebep t; > 2 by j]iy7/E=

=2-80,230/206000 = 5.3 mm. [Ipusumacy ;= 6 mu.

2.5.4. Ioabop ceueHHn HAKHEH 9ACTH KOJTOHHBL

CeueHHE HIDKHEN YacTH KOJOHHBI LIPOSKTHPYEM CKBOSHBIM, COCTOSIIMM M3
ABYX BETBEH, COEIMHEHHBIX PACKOCHO PEILIETKON ¢ 10TIONHHTEbHBIMI CTORKAMHY.
Bricora cedenus h, = 1500 My, TTpuHiMaenm cedeHne NoJKpaHoBoi BETBU U3 [1pO-
KaTHOrO JIBYT4Bpa, CCUCHAE HAPYIKHOH BETBH — W3 JBYX YTFOJKOB, COCTMHEHHBIX
nHeToM (puc. 2.5). Packocst 11 CTOHKH PEIIETKH KOTOHHBL IPOSKTUPYEM H3 OAHHOY-

HBIX YIOJIKOB.
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TlokpaHoBY10 BETBL KOJOHHBI paccuuThIBacM No yeunusav M= —1151.6 kHwm,
N, =-2188.2 kHwm, Hapyxiyio — 1o yeumam M, = 1270.1 kHw, Ny =-2106.6 xHm.
OnpezfeTHM OPHEHTHPOBOYHOE MONOKEHUE UEHTPA TAKECTH KonoHHbl. Ilpu-
HAMaeM Zo=5¢M, hy=h,—2z,=150-5= 145 cm.
1
le .
2 1270.1

yi= | o =——————  l45=T6 cm;
M|+ M, 1151.6+1270.1
y2=he—y;=145-76 =69 cm.
Ycunue B n0AKpaHOBOI BETBH
Ny =Ny Y2 Mg 09 TISLEN0T _ass sy
h, h, 145 145
YCime B HapYKHOM BETBH
N =N, 7y M2 _p1066. 70 12701107 _ 000 1 i,

h, h, Tl45 0 145

OnpenenseM TpeOyeMyw TUIONIAJAb BETBEH W KOMIIOHYeM WX ceuenwe. Jlas

JICTOBOTO ¥ (pacOHHOro npoxara toauuaoil 2 — 20 MM 13 craimm kmacca (235
R, =230 MTTa. Ipexsapurensro 3anaemcsa ¢ = 0.8,

Ji19 noAKpaHoBoil BeTBU A 5 = NE] = 1835510 =998 cm’.
oR,v, 08-230-1.0
ANA HAPYHHOM RETBA A Ny _ 1980110 _ 107.6 ev’.

oR,y, 08-230-10

W3 ycnosus obecrieueHns o0weli yCTOHYMBOCTH KOJIOHHBI H3 TLIOCKOCTH JIeH-
CTBIS MOMEHTA (M3 IUIOCKOCTH PAMBI) BBICOTY CEUCHHS HIDKHEH YacTH KOIOHHbI
gasHadaror B openesax (1/20 — 1/30) H,, uro coorBercTByeT THOKOCTH A =
60...100. Tlpu H,,= 1200 cmM sbicota ceuerma Oynet ot 1200/20 = 60 cm no 1200/30
=40 cm. HasHauaeM BBICOTY ceHeHHS HIDKHEH JacTH KoNoHHB! S0 oM.

[NpraumMaem s noakpanoBoi rereu agyTarp Ne50 'OCT 8239-89, nnomans
ceuenns A, = 100 oM, MOMEHTH HMHEDUMM W DajHyChl WHEDUMH CEueHMs
Lo =1043 em’, 1, =39727 em*, iy =3.23 cm, i,= 19.9 cm.

CeteHne Hapy»KHOH BETBH TIPHHMMAEM M3 JIBYX YTONKOB, COCIUHCHHBIX BEp-
THUKILHBIM JHICTOM (pHC. 2.5). YuuTHBag YCIOBHA pasMELICHHA CBapHBIX IIBOB H
ya00CTBO CBAPKH, Ha3HAYaeM JIHCT ceueHHeM h x t = 460 x10 mm. TpeGyemasn
WIomanb yrojaka Ay = (Ap—h-1)/2=(107.6-46.0-1.0) /2 =30.8 oM’ Tipu-
Humaem nBa yroaka L 160x10 ['OCT 8509-93 ¢ mnowaasio cedenns 31.4 oM,
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T11owaas ceuenus HapyKHoi Betau A, =31.4 -2 +46.0 - 1.0=108.38 em’.
PaccrosiHue 0T Hapy»KHOH Tpany 10 NEHTPA TSHKCCTH BETBH
70=S0/Ap=[46.0-1.0-05+2:31.4- (1 +43)]/108.8=33 cm.
MOMEHTBI HHEPLIK CCHECHHS HADYXKHOR BETBH
Lo=2(774+31.4-2.03%) +46.0 - 1.0- 2.77° = 2160 cM”,
L=1.0-46.0°/12+2 (774 + 31.4 - 20.7°) = 36569 cm",

Pa/Iychl HHEPLN CEYEHNS HAPYKHOH BETBYU:

I, 2160 . ok, 136569
= ———=45cm = ==
A, 11088 T OVA,, 110838

18.3 cm.

ixZ =

OG6IIas wIomayth CeHeHus KONOHHBL A = A+ A, =100+ 108.8 =208.8 o
PaccTosHue MexKay 0cAMH BeTBel ho =h, — 2o = 150 - 3.3 = [46.7 cm.
Paccrosiaye oT UEHTPa THKECTH CedeH s 10 LIEHTPATbHbIX OCeH BeTBel
yi =Aoh/A=108.8-146.7/208.8=76.4 cm,
y:=he—y1=146.7-76.4=70.3 c™.

VTounseM YCILTHS B BETBAX KONOHHDL C Y4eTOM (PAKTUMECKHX Y| U V>

102
Ny =Ny Y22 Mi_p1gg 703 [ 1IS16107 _yg5q 5y
hy  h, 1467 1467
| . 2
No=N, YL-Ma 91066704 12701100 190 91,
h, h, 1467 146.7

[porepsieM YCTOHYHMBOCTE BETBEH KOJIOHHBL M3 TIIOCKOCTH pambl (OTHOCH-
TEILHO OCH Y—Y) IpH pacdeTHOi anuue 1,= 1200 cm.

flookpanosas eemew: tuGkocts BeTBU Ay = I /iy = 1200 / 19.9 = 60.3; kood-

¢umenT npooisHore u3rnGa ¢ = 0.809;

oo N 1833710

oA, 0809-100

Hapyoenas eemso: b =1, /1, = 1200/ 18.3=65.6; ¢=0.783;

_ Ny 1962910

oA, 07831088

=227 MlTa <R, vy, =230+ 1.0 =230 Mlla.

=230 MIla=R; v, =230 1.0 =230 Mlla.

MaxkcuMansHad THOKOCTh KOJIOHHbBI M3 [UIOCKOCTH PaMbl HE DPEBLIIIAET Tpe-
JIEBHO J10TYCTHMOH! hy=05.6 <y = 180 — 60 = 180 — 60 - 1.0 = 120, rne
u=0/R,v.=230/230=1.0>0.3.
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H3 yc1oBug paBHOY CTOHUMBOCTH TIO;1KPaHOBOMH BETBH B ILIIOCKOCTH M W3 TITOC-

KOCTH Pambl OTIPEAE/IeM TpeOYCMOe DACCTORHIE MEK/IY Y3TaMH PEHICTKH:
e Tl Mg = Al L=k 1 =60.3-323=194.8 cm.

VTomm HAKJIOHA PACKOCOB K OPM3OHTALM NPUHUMAETCA B tipenenax 40...50°.

HasnagaeMm paccTosiHAe MeKAY Y3IaMH PEIIeTKH L,y = L, = 1580 mm (puc. 2.53),
pa3feIdB HIDKHIOK 4acTh KOJOHHBI Ha [EJI0€ YHCIO MAHCICH, H NPUOAB BEICOTY
TpaBepcyl B y3/1€ CONPAMKCHHUS BEepXHEH W HIKHCH wacteil kosoudsl hy = 800 mwm,
YTO B NpEAEHaX PEKOMEHAyeMbIX 3HaveHuil hy=(0.5...0.8) h,.

TlpoBepsem yCTOHUMBOCTE BETBEH KOJOHHBI B [IOCKOCTH DaMbl (OTHOCHTE1b-

HO oceit 1-1 m 2-2) mpm AX pacueTHOM /UTHHE, PABHOI PACCTOSHHIO MEKIY V3IaAMU

PEITETKH.
Ilooxpanosas gemen: It =lg /i =158 /3.23=48.9; 0 =10.860;
= Ny _18337-10 213 MIla <R, . =230 - 1.0 =230 MITa.
pA, 0.860-100
Hapvocnas eemsn! ho =l /g =158/4.50=35.1; o =0.915;
N, _ 19629-10

= = - =197 MIa <Ry y, =230 - 1.0 = 230 MIla.
PA, 09151088 :

Y CTOMIHBOCTD BETBEM HIDKHEH 4aCTH KOJIOHHBL 00¢CIeveHa.

B cOCTaRHbIX CTEPIKHAX C PELIETKAMH THOKOCTb OT/CALHBIX BETBEI MEATY V3-
JIaMHu 10Ha ObITh He Gostee 80, UTO B HAIIEM CITYYAE BBINOIHAETCH.

PaccuuThiBaEM 3NMEMEHTH! PEILETKH TOAKPAHOBOM 4acTH KOTOHHBI. Packockl

PEHICTKH paCcCYMTHIBACM Ha GOHBH.IYIO W3 TIOTICPEHHbIX CHJL (llaKTH“leCKle Qmax =
4 N

203.4 kH wm yenosuyo Qg = 7.15 - 10° ‘ 2330——E f N , KOTOpas MOXKET ObiTh
[
N y /e

ONPENIC/IEHA [0CIE NPOBEPKH YCTOMMHUBOCTH KOJNIOHHLI B UENOM KaK €AMHOTO
crepicns. pubamwkenno mpu R, = 230 MIla Qp.=0.25 A=10.25-208.8 =522 kH.
Hputnuncenrno npu R, = 200 Mila — Qg = 0.24, npu R, = 440 Mila - Qy. =
0.64. [{na npomexcymoynsix suauenuti R, Oy, onpedesemcs no unmepnoisyui.
Yeounue oxatis B packoce
Np = Qmax /(2 sina) = 203.4 /(2 -0.691) = 147.2 xH,

rae  sina=h, /1, =150/217=0.691; |

i

= /h2+13 = 150> 1 1582 = 217 cu;

a=43.7" -~ yron HaKnosa packoca.
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JIAsi CKATLIX DJIEMEHTOB PEIeTKH W3 OAMHOUYHBIX VIOJIKOB, IPHKPEILICHHBIX K
BETBH OAHOM 10;1K0# Kod(duimienT yerosuil paborst v, = 0.75.
3azaemcs rHOKOCTBEO packoca A =100, ¢=0.556.
Np _ 147.2-10 153 ot
oR, vy, 0556-230-0.75
Tlpunnmaenm yronok L 110x8 TOCT 8509-93, A,=17.2 CM imin=2.18 oM.
Pacuetnan miuna packoca I =1, = 217 cm. Tubkocts packoca Pnax = lot / Ipin =
217/2.18=99.5, ¢ =10.559. Hanpsxenna B packoce
_ N, 1472:10
A, 0559172

TpeOyeman miowmais packoca A, =

= 153 MIMa<R, v, = 230 - 0.75 = 172.5 Mlla.

CTOJKY PEINETKH KOJOHHb! PACCIUTBIBAEM Ha YCIOBHYK) NONEPEUHYIO CHAY B

Hanbo1ee Harpy»KEHHOH BETBH KO10HHBI
Qe =7.15-10° (23307 B Na _g45.10° (23 0 206000718337 _
\ R, jo 230 ) 0.86
=219 xH.

KOHCTpYKTHBHO CTOMKH NpHHMMaeM u3 yroakos L 75x6  TI'OCT 8509-93,
A=8.78 M,  imn= 148 cM, A= Lt/ imin=150/1.48=1014, ¢=0547.

Hanpspxennst B croiike

c= Qe *Lf& =228 Mlla <R, y,=230-0.75=172.5 Mlla.
20A, 2-0547-8.78

TIpoBepsicM YCTONYHBOCTD HIDKHEH YacTH KOJOHHBL B TUIOCKOCTH ACHCTBUS
MOMEHT2 KaK em/mom CTEPIKHAL YEOMCTpHHLCKHe xapaKTepncmm BCEr0 CCUCHUSL:
Lo=la+ Auy yi° + Lo+ Ay vo’ = 1043 + 100 - 76.4°+ 2160+ 108.8 - 70.3% =
= 1124600 cm™;
= 1, /A = 1124600/208 8= 73.4 cm.
THOKOCTB KOOHHBI B ILIOCKOCTH paMbl A, = Iy /1, =2094 / 73.4 =28 5.
IlpusenenHad rHOKOCTE

b= M3 +oAlAy = 2857430.1-208.8/344 =315,

101; 217
ew =, t =0T 01 Ay =24,=2- 172-34d ol
hyl, 146.7°-158
Y croBHaA IPHBEICHHAS ITROKOCTD

het=her R, /E =315--7230/206000 = 1.05.
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Jna pacuyeTHoH KOMOWHAHMM YCWIME, JOrPYKaiOWHX [HOAKPAHOBYIO BETBD,
Ny, =-21882kH; M;=-1151.6 kH'n;

1 I~ . 2 ’)
m= b A 1ISL6-107 2088 ) 47 0. = 0.541;
N LT 21882 1124600

7.
= No_ 2188210 oao e <R, ¥, =230 Mila.

®.A  0.541.2088
Jnst pacuerHolt XOMOMHALMM YCIIMM, JOFPYKAIOIMMX HAPYKHYIO BCTBb,
Ny =-2106.6 kH; M,=1270.1 kHm;

10?2 2
m= M, é(y«, +zy—ty,/2)= 1270.1-10 03.8 (703+33-1.0/2)=
P 2106.6 1124600 (
=0.818; @, =0.522;

2 .
o= Moo 21066:10 oy gy ia <R, y.= 230 MTTa,
0.A  0.522-208.8 ’

VYcnoeuas noricpeyHasl CHjia B HWKHEH YaCTH KOJIOHHE!

/ N ,

; 2

Qae=7.15-10% | 2330- = |T\1 =7.15-10° (2330:06009}@88‘2 =
R 230 ) 0541

y Jj Pe

=41.5 kxH < Qupe =203 .4 xH.
VCTOMHBOCTE CKBO3HOM KOJIOHHBI KaK ¢IAHHOTO CTEPKHS M3 IUTOCKOCTH Ieti-
CTBHA MOMEHTA MPOBEPSITh HE HY)KHO, TAK KAK OHa ofeclieueHa TIpoBepKoif ycToit-

YUBOCTH OT/ICILHBIX BETBEH.

2.5.5. Conpsxenne HAIKPAHOBOIi H MOAKPAHOBOH YacTel KOJTOHHBIL.

IIpukpennienue BepXHell 4acTH KOJOHHBI K HMKHEN NMPOEKTUPYEM IIPH [0MO-
Iy TpaBepchl. BricoTa TpaBepcH HpeasapHTeNbHO NpaaATa hy = 800 Mm. Jing obec-
ITeueHnd 00mell AecTKOCTH y3.1a CTaBHM pefpa KECTKOCTH U TOPH3OHTAIBHEIC 108-
ca. BepTukanbHble peGpa HasHadaeM TONIMHOH t, = 14 MM paBHOil TOMILMHE TOIKH
HaaxpaHoBoit 9acTH kononHsL. [Lnpuny pedep npunaMaeM 155 MM ¢ obmeH mmu-
puHOH 2 -155 + 10 = 320 MM, paBHO¥ ITUPHHE MOTKH HAAKPAHOBOH YaCTH KOJOHHbI.
[ vokrmit nosic HazgavaeMm cevdenmem —320x 14 mm. Bepxnamii mosc pacrionaraem Hu-
ske na 200 MM OT Bepxa TPaBEPChl M HA3HAYACM U3 JABYX JIHCTOB ceueHHeM —155x14
mM. [IpuHuvaeM TOMUMHY IUIMTBL HA YCTYNE KOJOHHH tp; = 20 MM. KoHcTpykimsa
y371a CONPSDKCHES BEPXHEH 1 HEDKHEH YacTell KOTOHHB! MOKa3aHa Ha puc. 2.7,
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Pacyernpie KOMOUHALME YCHUITHH B ceueHHU 3-3 HaJl yCTYIIOM:

M; =—289.9 kHwm, Ny =-359.1 kH, (coderanue 1, 2);
M; =+ 4277 kHm, N, =-2242kH, (coueranme 1,3, 5).
PacuetHoe nasnenye kpanos Diax = 1953 kH.

CrbikoBbIE CBAapHEIC WIBH Nel moBepsieM Ha MPOYHOCTH M0 HOPMATHHBIM Ha-
nipshxeHdaM. KoHTpos kauecTBa CTHIKOBHIX IIBOB NMPUHEMAEM (H3UYECKUM METO-
JI0M. B 3TOM Cllydae pacueTHOE CONpoTHBIEHHAE MBOB Ry, = R, = 230 Mlla.

Hanpsxenus Bo BHYTpeHHEH TIONIKE HAJKPAHOBOU YacTH KOIOHHBI ONpeaest-
€M JUISl IepBOH KOMOHHAIGH YCHITHI

c=&+& 359110 289.9-10° 685Mﬂa[<RMyC 230 Mlla.
A W 186.6 5886

ITarrpsieHHs B HapyKHO# MOKE 1A BTOpoit KOMGMHdL[MI/l YOMMI

o=No M, 2242.10 427.7. 1”3 =84.7 MITa <R, ¥, = 230 MIIa.
A W 186.6 5886 ’
TomuuHy CTEHKM TPAaBEpChl U BEPTUKATHLHOMO pedpa MOAKPAHOBOM BETBU OI1-
pesenseM W3 YCIOBAS CMATHA OT BO3ACHCTBUS Dy
D 1953-10

(= oM T - =126cM,
le Ry, 44:351-1.0

e lg=bg + 2t =40+2 -2 =44 cm;
by, = 40 cM — mprHEA onopHOTO pebpa MOAKPaHOBOH GATKE,
Ry =Rya/ v =360/1.025=351 MI]a. ITpurrmaem t,= 14 mm.

IlpoBepseM OpOUHOCTH CBAPHBIX MBOB No2, KOTOPbIE NEPENAIOT C BHYTPEHHEH
TIOJIKM KOJIOHHBI Ha TPABEPCY YCIIHE

For=M/h+ N /2=2899-10/100+359.1/2 =469.5 xH.

CBapky BBIIOHAEM MEXdHH3HPOBAHHBIM CIIOCOOOM ([ONYaBTOMATOM) B Jji0-
Jlouxy csapouHoii npoposokoit mapku CB-0812C nuamerpom 1.4+2 mm. Bepru-
KajibHbie pedpa TpaBepchl IPUBAPUBAEM MIBAMM C KaTeToM k=7 MM.

Pacver npouHOCTH 1IBa IPOBONM HO CEUSHHIO METALTA TPAHHLIBI CTLIABIEHNA
CBApHOTO COCOMHEHMSA, Tak KaK Pr Ry vor = 0.9 - 210 - 1.0 =189 MIla > B, Ry; Yww =
=1.05-162-1.0= 170 MITa, rae Ry, = 0.45 Ry, = 0.45 - 360 = 162 MlTa.

Pacyerdas niuHa QaaHroBhIX MBOB AOKHA ObiTh He Oonee |, = 85 Pr ke =
=85-09-0.7=53.6 cm.
Tw ™ Fuz = 469.5-10 =298 MIa < Ry, Tyr Ye = 162 MIla.

4B, kpl, 4:1.05.0.7-33.6
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Jlna pacuera CRAPHEIX NIBOB No3, MPHKPCILIAIOMHX TPABEPCY K [0AKPAHOBOMH
BETBH KOJIOHHBI, COCTABISEM KOMOUHALMIO VCMWIIMIA, JAFONIYF0 HAUOOMBLIYIO OTIOP-
HYKO peaknmro Tpasepcsl. Takod komOMHaumedi sBasercs coderanue 1, 2, 3, 5(-),
BKJHOUaroLlee 3arpyxenne 3 cunoi Dy,

M=-193.3-87.0+480.9—78.0=122.6 xHwm;
N=-2394-107.7+87-5.0=-343.4kH.
_Nh, M N ky Doy 343.4-100 122.6-10° N 1.2.0.9-1953 _
2h, hy 2 2.150 150 2

=1087.4 xH,
roe k= 1.2 — yuuTbiBacT HEPaBHOMEPHYIO nepeaady YOI Dy )

Fw3:

v = 0.9 — ko> pUnHenT COYeTAHHS, YUUTHIBAIOIIMH, 910 yeunus M w N npu-
HSITHI JUTS| BTOPOTO OCHOBHOIO COYETaHHA.
[Ipunumaem 1, =85 Beke=85-0.9-0.7=53.6 cm.

o= Fus 1087.4-10

T 2Bkl 2-1.05-0.7-536

[1podHOCTh IMBOB, PUEPEILIMOMIKX BEPTHKATBHOE peOpO K CTEHKE MOAKPAHO-

=138 MIla <R, vy, . = 162 MIla.

BOIi BeTBY, 0DECTICUMBAETCA, TAK KAK YCWINE B HUX, PABHOE Dy, / 2, MEHbIIE YCH-
NIMs B IBAX, PACTIONOXKEHHBIX C JAPYTO CTOPOHBL CTCHKH KOJTOHHBI,
CTeHKy TOAKPAHOBOMN BETBH KOJOHHEI TIPOBEPAEM Ha CPE3 M0 Y CHMILHIO, BHIYHC-

aeunoMy Ais coderadus 1, 2, 3, 5(-) npw monmoii nepeaade younus Dy,

3 .M 343.4-100 122.6-10°
F=- St max -
2150 150

s nsyraspa Ne50 Tommmupa creukd t, = 10 mm. Pacuernas BbicoTa cpesa,

+0.9-1953 =1790.4 xH.

paBHAs BHICOTE CTEHKH TpaBepebt hy, = hy — tp = 80 — 1.4 = 78.6 cm, rae tr— To.IIIMHA
HIKHETO M0ACA TPABEPChL.
F 1790.4-10 _

- B 10410 iy o MITa<R. v, = 0.58 Ry v =
Y ohot. 2-786-1.0 5% Rt

wOwW
=0.58-230-1.0=133.4 MITa.
Tpasepca paGoTaer kak Oaka nponerom hy, 3arpysensas youmusmi M u N 8
CedeHNH 3-3 HAAKPAHOBOH YaCTH KOJTOHHAI Haj TpaBepcoii. Onpenensromei apis-
ercs Ta koMOuHawt M 1 N, X0Topoil cOOTBETCTBYET HAHOOMbLIAA PEAKLIMA HA Npa-

ROIT onope Rpgx.
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Jins nepBoro couetanus yeuauii M; = — 289.9 kHw, N; =— 359.1 kH
2
= N;h, N M, __ 359.1.100  289.9-10 - 313.0KH.
2h h 2:150 150

H H

Jaa BToporo couerauus yeummi M, =+ 427.7 kIv, Ny =—224.2 kH

_Nph, M, 2242:100 427.7-10°
 2h, h 2-150 150

H

=210.4 xH.

M3ribarommil MOMCHT Y TpaHu BHYTPCHHEH NOJIKH BEPXHEH YaCTH KOJOHHA
M = Rpnax (g — h) = 313.0 (150 — 100) = 15650 kHem.,
["eoMETPHICCKHE XAapAaKTEPUCTHKI CEYCHHS TPaBePChl:
MOJIOKEHHAC HECHTPA TAKCCTH .
_ S 32-1.4-0.7+78.6-1.4(78.6/2+1.4)+2-15.5-1.4(80-20.7) _
A C32.14+786-14+2:155-14 -
=357 cMm; Ve =hs—y,=80-35.7=443 cm;
MoMeHT uHepmu [, = 1.4 - 78.6°/112+78.6-1.4(78.6/2+ 1.4~ 35A7)2 +
+32- 14357077 +2-15.5- 1.4 (80— 20.7 — 35.7)" = 138435 em*,
Hanpm[{e}n/m B BCPXHHUX BOJIOKHAX Tpasepcm oT mmﬁaiomero MOMCHTa
M 15650-10
Vo= igisc F
I 138455

X

Yu

4.3 =49.9 MIla < Ry v = 230 MlTa.

PacuérHag TIorepeynas ciia B TpaBepce ¢ YUETOM HacTH OTIOPHOTO JaBIeHHS
DOKPAHOBKIX Oanok npu coueranmu 1, 2, 3, 5(-) Q = Fi3 = 1087.4 xH. Ilposepsiem
CTEHKY TpaBepChl HA CPe3

o= 1087410 =98.8 MITa < R, v, = 133.4 MIla.

hot.  78.6-1.4

w8

2. 5. 6. baza KoJIOHABL.

[ upyra HwKHei 9acTH KOJIOHHEI IPEBBILIAET 1 M, TIOITOMY TIPOSKTHpYeM Oa-
3y pas/ienbHOr0 THNA. KOHCTPYKIN Ga3bl KOJIORHK II0KazaHa Ha pyic. 2.8. basy ka-
JK0H BETBH KOJOHHBI KOHCTPYHPYEM H PACCUNTRIBAEM KaK 0a3y NEHTPATBHO CkKa-
TOH KONOHHBI. JIJIS UCKITIOUEHMS J0IOIHHTENBHBIX MOMEHTOB LUCHTD THXESCTH ILIM-
THl COBMEIIAEM C TIGHTPOM TSKECTH BETBel. basy MoJ KakayIo BETBb PACCUUTbIBA-
€M Ha OTAeIbHYI0 KoMOMHammio younuit M u N, xoropas JaeT RanGonbuiee Cmu-

MAarolIee YCIIHC B BCTBH B HWDKHEM CE4ECHUH KOJIOHHDL.
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Puc. 2.8. Koucrpyxiuus 6a3bl KOJOHHBL.
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PacuerHble koMOMHALMK YCHITHIA B HHKHEM CCYEHHH KOJIIOHHEI (cevenue 1-1);
1) My = —451.0 kH»m, N; =-1978.0 xH — ang noakpanosoit setsu (1, 3, 5, 7);
2) M; =+1270.1 kHm, N, =-2106.6 kH — mns napyxuoii sersu (1, 2, 3, 5, 8).
Pacdernbie YCHINSA B BETBAX KOJIOHHBI

. S10.102
Ny =N, Y2 M jgg9 703 [ ASLOI0T sy
h, by 1467 1467
2
Ny =Ny Y4 M2 91066764 12701107 _ 500 91
he | by 1467 1467

[Ipuanmaem mns gyHaamenTa Gerton kaacca BI12.5 ¢ pacueTHBIM conpoTHBie-
HHeM Ha ckatue Ry, = 7.5 MIla. Pacuyerdoe conpormsrenAue 0eTOHa Ha MECTHOE
cxarue Rbte =0 @ Ry y52=1.0-1.2-7.5-0.9=8.1 Mlla,-
rae o= 1.0 ua OeToHa kinacca Hinke B23;

Py = 3\:er@./7 A,O? i, Alger — TUIOWIAUL CMATHA, Aoy — PACUCTHAS TUTOMIAND

CMATHA, ONPe/ieNiIeMasi B 3aBUCHMOCTH OT pa3smepos ¢yrzamenta. Ilpn-
HHUMaeM MAaKCUMaTIFHOE 3HadcHue ¢, = 1.2;
Vo2 = 0.9 — ko3 duument ycnopuit paGors 6eToHA.
s demona kracca B7.5 — Ry, = 4.5 Mlla, BI10 — R, = 6.0 Mlla, BI2.5 —
Ry=75MIla, Bl5 — R,=85 Mila, B20 — Ry= 115 MIla.

Baza napyacnoit eemeu.
Tpebyeman mwiomais IIHTBL H3 YCIIOBHS IPOYHOCTH GETOHA MO, IUIHTOMH
Amp=Nu/Rpjoe = 1962.9-10/8.1 =2423 o’

Tlo KOHCTPYKTHBHBIM COOOPAKCHYAM CREC TTTHTHE C; IPUHUMAIOT He MeHee 4
cM. Torna mupnna mmtel B>b,+2¢,=50+2-4=58 cm.

IMpunmvaem B = 60 ¢m, tornac,=(B—b,)/2=(60-50)/2=5 cm.

Jimana maurst L= A, /B = 2423/ 60 = 40.4 cm. [Ipunuvaem L =42 om.

dakTudeckas wiomans wmrsl A =B L =60 -42=2520 o > A

CpenHee HanpshKeRWe B OSTOHE MOj UIMTON

05 =Ny /A=1962.9-10/2520="7.79 Mlla <Ry = 8.1 MIla.

IMpunrMaem TOMUHY TPasepe ty, = 10 Mm.

M3 ycnopust cHMMETPHYHOTO PacroioNeHHs TPaBepe OTHOCHTENLHO HEHTpa
TSDKECTH BETBH DACCTOSIHHE MEXKAY TPABEpCaMu B CBETY  ap = 2 (by + t — z9) =
=2(16.0+1.0-33)=274 cv. Tornaceec mmtol ¢ = (L —ap—2 1) /2=
=42-274-2-1.0)/2=63cm.
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OnpeneaseM u3runfarmue MOMEHTBI Ha OTAETBHEIX YHACTKAX [UTHTHI:
yuacmok [, 3aluewlenumii KOHCOJIBHBII CBEC C BLLIETOM ¢, = 6.3 ¢M
M =064¢°/2=779-10" - 63%/2=15.5 l-cm;
Yuacmox 2, KOHCONBHKII CBEC BLITETOM ¢; = 3.0 CM < C; HE ABJISETCH PACUETHBIM,
Yuacmox 3, TUIHTa, ONepTas HA METhIPEe CTOPOHbL, NPH OTHONIEHUH CTOPOH YIacTKa
b/a=480/160=3 > 2, paccMaTpuBaeTcs Kak HIAPHUPHO-ONEPTas GaNouHad [DIa-
CTUHKA ¢ IPOJIETHBHIM MOMEHTOM
M; =042 /8=7.79-107 - 167/ 8 = 24.9 kH-cm;
yuacmox 4, IIMTa, ONepTad Ha YETHIPE CTOPOHDI, HMEEST MEHbIIHE PAa3MEPhl CTOPOH
nee HpOJIeTHbIﬁ MOMCHT HE ABJHICTCA PACICTHBIM.
IprnumaeM 1 pacuera My, = Mz =249 xH-cm.

i B {
Tpebycman Tonmmea TLIHTHE 1y, ,6M’“a" = .‘;63'@ = 2.38 oM,
¥ Ryve v 22012

rae Ry = 220 MIla mng cramn C235 tommmHoi 21-40 MM, ¥, = 1.2 a1 omopHEIX
T TO;UMHOH 10 40 MM 3 cTand ¢ Ry, < 285 MTla (npu Ry, > 285 Mila v.= 1.0).

[MpunumMaem t,, = 235 mm.

Boicota TpaBepcrl ompenensercs MpOYHOCTBIO CBAPHbIX IUBOB, MPHKPEILIAIO-
HIMX TPABEPCY K CTEPIKHIO KOJIOHHDI, H IPOYHOCTEIO CaMOH Tpasepchl, paGoTaroIei
Kak Oaika Ha ABYX OMOpax.

llnpura rpy30Boif IUTOMAAM, ¢ KOTOPOH COGHPAETCS PeakTHBHOC IaBJICHHE
(yHnameHTa 64 Ha 0HY Tpasepey (puc. 2.9),

dp=citty+a2=63+1.0+16/2=153 cMm.

Harpyska Ha Golec Harpy>KeHHYIO BHYTPEHHIOK) TPaBepCy

N=oyd,B=779- 107 - 15.3 - 60="715.1 kH.

CBapHbI¢ MIBbI, MPHKPEILISTIONIKE TPABEPCHI K BETRH KOJIOHHbL BLIIOIHACM Me-
XaHU3UPOBAaHHON CBapkoil ceapovnoli npososiokoil Ce-081'2C. Pacuér mBos mpo-
BOJIMM [10 METAJUTY FPAHUUbE CILTaBNeHAs. KaTeT mBoB npunumaem kp= 6 M.

TpeGyemas ANHHA CBAPHEIX TBOB

N 715.1-10
ZB k szszw T2, 1.05-0.6-162-1.0-1.0

<85Pck;=85-0.9-0.6=459 cm.
Hpunumaenm BricoTy Tpasepc hy, = 400 Mm.

=350cm<

W

WHTeHCUBHOCTH OTOHHOW HArpy3KH Ha TPABEPCY
q=04 dp=7.79-10" - 153 = 11.92 xt/em.
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Prc. 2.9. I'py3oBas mioi@ans, pacueTHas cXeMa | dIopbl
YCHIIMI AU pacueTa TPaBepchl Gasbl KOMOHHDE.

Onpeneasem B Tpasepee yerms Q u M:

Quax=9q16/2=1192-50/2 =298 kH;

M=qc?2=11.92-502/2= 149 xkH-cm;

Maa = g (67/8 — ¢*/2) = 11.92 (50°/ 8 — 5.0%/ 2) = 3576 xH-cm.
Moment conporusieHus Tpasepeel W =1, hTI,Z/ 6=1.0"-40"/6=267 c™’.
IIpoBepka TpaBepchl Ha cpe3

7= Quuax / (trp hep) = 298 10/ (1.0 - 40 ) = 74.5 MITa < R, v, = 133.4 Mlla.
TIpoBepka TpaBepCHI HA MPOYHOCTD MO HOPMATLHBIM HATIPSIKCHIAM

6= Mo/ W=3576 -10/ 267 = 133.9 MITa <Ry 7. = 230 Mlla.
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Tlposepxa TpaBepchl Ha TIPOYHOCTE MO TIPHBEACHHBIM HANPSHKCHUAM B OFIOP-
HOM CeueHHH npu 6 =M / W =149 -10 /267 =5.8 Mlla
Omp =i 431 =-/58%+3.74.52 = 1292 MIla <115 R, 7, =1.15 - 230 - 1.0 =
=264.5 Ml]a.
PacueTHast KOMOHHAIMS YCHIIMH B HIDKHEM CEUCHHH KOJOHHBI 1.1 PacdeTa aH-
KepHuix 6onroB M =-451.0xHm, N=-1978.0xH.

Ycunue B AHKCPHBIX fosarax

M Ny, 451.0.10° .
Fo M Ny _4510-10° 19780764 _ o0 0
hy, h, 146.7 146.7

Tak xax B GonTax He BO3HUKACT YOI PACTHKEHHUA, TO CCTh (a3a NpHKnMa-

€Tcs K (PyHAQMEHTY, TO KOHCTPYKTHBHO npuHiuMaeM 2 Gonta auamerpom d = 20 v

basa nookpanosoii eemeu.
Tpebyemas miomanb WMThl A, = Ny / Rpjee = 12553 -10/8.1 = 1549.8 oM°.
IdpUHy ILIMTHL TMPHHMMAEM Takoil ke, Kak H B 0ale HapyKHOH BETBM
B = 60 cM, TOrAaa KOHCOIBLHBIN CBEC TUIMTHI C; = 5 CM.
Jomna noatet L= Ag, / B =1549.8 /60 =25.8 cm. [Tpunumaenm L = 30 cm.
daxTHuecKkad TWIomans Wiuthl A = B L = 60 - 30 = 1800 cm” > Agp.
Cpeanee HanpspkeHUe B 0€TOHE 1101 MITATOR
O = Ny / A=1255.3-10/ 1800 = 6.97 Mlla < Rpjoc = 8.1 Mlla.
Kouconbhbiit cec muutbl ¢p = (L —br—2t,)2=(30-17-2-1.0)2=55 cm.
OrnpeesisieM W3rHOAIONIHUE MOMEHTD! Ha OTJACIbHBIX YUACTKAX ITHTHI;
yuacmok 1, 3aiieMJICHHBIH KOHCONBHEII CBEC ¢ BBUICTOM €1 = 5.5 cM
M =05¢°/2=697- 10" -557/2=10.5 kil-om;
yuacmok 2, KOHCOIbHbIH CBEC BEIETOM C» = 5.0 ¢M < ¢y He ABJIAETCH PACYETHBIM;
yugcmox 3, TUIMTA, OTiepTas Ha YEThipe CTOPOHLL, IpH b /a=470/80=5.9>2
Ms=ocya /8=697-10" - 8 /8 =558 wlom.
[Mpunumaem ats pacdera Mpy, = My = 10.5 xH-om.

. i =10 &
Tpebyemast TONIHHA TUIHTH 1y, = ,'iMM =. ;6 10.3-10 _ 1.54 cm.
i Ryve v 220-1.2

TTpunumaeM ty, = 25 MM, Takoli ke, Kak 1 B 0a3¢ HapyKHOH BETBH.

Harpysxa Ha TpaBepcy
N =06¢pdpB=064(c1+ty, +be/4) B =697 1071 (5.5 +1.0 +17/4) 60 = 450 xH.
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Tak kak Harpy3ka Ha Tpaeepcy Gazbl MOJKPAHOBO BETBU MEHbINC HATPY3KU HA
Tpaeepcy Gasbl HapYKHOH BETBY, TO BBICOTY TPABEPCHI IPHHHAMAEM KOHCTPYKTHBHO
TaKoi ke, Kak H B Gase HapyxHol BeTBH hy, = 400 My, B sTOM caysae 1pounocTs
TpaBepch OYET 3aBeN0MO 00eCeyeHa.

PacueTHas KOMOUMHAINS YCHIMI B HIDKHEM CeYE€HHH KOJOHHBI 1l pacdeTa aH-
KepHbIX GorroB M =1874.9 kH-m, N=-974.7xH.

Ycunie B aHKepHbIX dontax
M Ny, 1874.9-10> 974.7-70.3
h, h, 1467 1467
Ankepubic 6oaTel npoektupyem u3 cramd mapku 091 2C no 'OCT 19281 73

=811.0 xH.

PacueTHBIM CONPOTHBICHKEM pacTskenuio Ry, = 225 Mila.
TpeGyemas nnowags Goirros Ay, = F / Ry, =811 -10/225 =36.04 oM.
MpuaumaeMm n = 2 Gonra quamerpom d = 56 MM € CyMMAapHOH ILIOIIA/IBHO

cenerus Ay, =2 - 18.74 = 37.48 oM.

B cBasu ¢ GONBIINM YCHIHEM KPETUICHHE aHKEPHBIX GOJNTOB OCYIHECTBIISEM K
AHKepHOii DAI0UKe M3 ABYX INBEUICPOB. AHKEPHYIO Oanouky ¢ mponerom 1= bg
paccMmaTpuBaeM cBOOOIHO Nexalledf Ha TpaBepcax M HarpyXeHHOH COCpeaoTOYeH-
HOM CHITOH OT aHKepHOTO Gonta (puc. 2.10).

VYeume oavoro Gonra Fy=F/n=811/2=4055 kH.

Wsrudarommii MomerT M=F, b;/4=405.5-17.0/4=1723 kH-cm.

M 172310

TpeOyembrii MOMEHT CONTPOTUBICHUS Wop = Rov. = 2.230-1.0 =37.5 M’
e .230-1.

TpuHumaeM cevenne 0aouky H3 IBYX mBelaepoB Nel2 ¢ W =50.6 o,

Hpu Menouiix Ycunuax 6 aHKepHuIX GOAMAX uX MOMCHO KDERumb K aHKepHOT
RAUMKE, PACCMAMPUBAA €€ 8 BUde BANKY C60HOOHO Nexcaweli Ha mpasepcax U ¢ co-
CPEOOMOUERHOT HAZPYIKOH OM (HKepHbIX 00amo8. Pacuemusie cxeMbl aukepHoll
NAUMKY HPU PUBMEMERUY HQ HEll 00HO20 U OBYX (GHKEPHBIX GOTMOE NOKA3AHBL HA
puc. 2.10. IIpu ycunuu ¢ Goamy F; = F/ n, uzzubaiowyuii MOMEHm 8 aHKePHOH Nnium-
Ke NPU COCPeOOMOUEHHON Hazpy3Ke om 00H020 ankepHozo dorma M = F by /4, om
ogyx Boumos — M = F a.

Ilpu cewenuu ankepnol nAUMKY WUPUHOL b, MOMyUHOT 1 u ocnadrenuu ee
omeepCImuAMY HOO aHKepHble Gormbl Ouamempom dy = d + 6 mm, moyenm conpo-
muerenus Hemmo ankeproil niumxu W, = (b — dy) £/ 6. IIpounocms anxepuoii
naumxu obecrevusaemcs, ecau 6 =M/ W, <R, y..
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Pric. 2.10. PacueTHbie CXeMbl 2HKEPHOH Oanodxu (IDIUTKW) TPH
OJHOM (8) ¥ ABYX (0) ankepHbIX fofTax.

2.6. Pacuer U KOHCTPYHPOBAHHE CTPONHABLHOI (epmbL.
2.6.1. HexonHbie NaHHbIE.

Ilpoextrpyem epMy ¢ mapaLieabHbIMH TIOAcaMi U YKaoHOM 1 = 1.5%. Ilpo-
wer gpepmet L = 30 M, mar depm B = 12 M. Bricota depMbl o 00yLHIKaM YTOJIKOB
hy = 3150 mm. Ilpussizka onopHoro y3ma epMel K PasOUBOYHON OCH KONOHHBI
¢ =h, —a= 1000 — 500 = 500 Mm. Bricota pepMbI B 0CAX NPEABAPUTEILHO IPHHATA
hy = 3100 wmM. JlaHHas BbICOTA M [EOMETPHHUECKHE MBI SIFEMEHTOB (epMBI
YTOYHEHB NOCIE To00pa cedcHuit crepiueil Gepmbr. Marepuan epmbl — CTalb
C255. Tosica 1 pellieTKa IPUHATEI TABPOBOTO CE4EHHA W3 MAPHBIX YTOJIKOR.

Pacuernbie ycwins B CTEPXKEAX PePMBI NONYHEHB! TIPH CTATUYECKOM pacyere
paMBl H TIPEBENCHB! B pacneuarke ¢ DBM. Y3no0Basg MOCTOSHHAA Harpyska wa ¢ep-
my F,=47.88 kH, y3nosast cHeropas narpyska — Fy=23.94 «I1.

C yuerom yxasanuii 1. 1.3.2 pazpadoTtana cxema CBaA3¢H MO BCPXHUM M HIDK-
HUM 110sicaM (pepM IIOKPHITHS, KOTOopas npuBeaeHa Ha puc. 2.11. Pacropku B 1uioc-
KOCTH BEPXHUX TIOSICOB YCTAHOBJIEHB! M3 YCIOBHS 00eCHe4eHus TIpesieNbHOM rubko-
CTH BEPXHHUX HOSCOB (PepM H3 WX IUIOCKOCTH B CTAINK MOHTaxa. [1poBepka yxaszan-
HOTO YCIOBUA OPOBOAKMTCA TIOCAE NOAOOPA CEUCHUS TIOACOB (EPMBL.

Cxema thepMsl ¢ HyMepauueil cTepkHeH M y3JIOB H T€OMCTPHUYECKME JUIHHBI

cTepiHeit MpuBeieHbl Ha puc. 2.12.
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2.6.3. Iloabop cevennii crepixneii pepmpL

Zna paconnoro npoxara i3 craau C255 R, = 250 MIla npu Tommune npokara
4...10 MM u R, = 240 MIla npu tormmuue 11...20 mm. [1o yecHamIo B OnopHOM pac-
koce N7 = 425.96 xH npuuumaemM tomuuny gacoHok tr= 12 MM (Tabm 9.2 [3]).

Corcampre cmepycnu noadapacM w3 yCJIOBHA yeToiiunBoctd. [Toabop ceuenuil
HaulHaeM ¢ Hau0Oolee HarPY>KCHHOI'O CTEPKHA 5 BEPXHETo nosica. PacuetHoe yeu-
e Ny = 593.98 kH, pacuernprie mmuusl L, =3.0m, L=6.0 M

U3 ycnosust pasBHOYCTOMYHBOCTH Ay = A, Haubolnee LeiecooGpasHO NPHHATHL
CeYeHHe U3 [IBYX HEPABHOMOIOUHBIX YTONKOR ITHPOKMMM IIOJIKAMH B CTOPOHBI, JUTS
KOTopbIX Iy = 0.5 i,. .

3anaemcs ruOKOCTEIO hg = 90 (A = 80 ... 100 — 015 noscos u onopHeix packo-
cog, kg = 100 ... 120 — ons ocmanensix cmepcreil peutemxu), KOTOpoi npu R, =
250 MIIa coorBetctyet koaddumment ipononsnoro usruba ¢ = 0.6 (Tadm. 72 [1]).

N, 593.98-10

Tpebyemast mnowany ceyenns A = ——32—.=—"""" — = 427 CMZ,
peby OR,y, 06-250-095

rie Y. = 0.95 — xooOdUIpeHT yeIoBui paboThl A% CKATHIX TIOSCOB M OIOPHBIX
PackoCcoB. JL1 HPOMENCYMOURBIX CHCAMBIX CrepiCcHeil pewemku ¥, = 0.8.

TpeGyembie pagycet uHeppH 1, =1, / 4 =300/90=333 c™, iy =L /2=
600 /90 =6.67 cMm.

Io TpebGyembivM 3HaUEHUAM NIIOIIATN W PATHYCOB HHEPIMH OJIKE BCETO MOA-
XODUT CCYCHWE M3 JBYX HEPABHOHOJOMHBIX YrojkoB ~— i 180x110x10
FOCT 8510-86: A =2-283=56.6cM’, i,=3.12 cm, iy=8.69 cm.

ubkoctu crepskns A, =1 /i, =300/ 3.12=962, ,,=1 /i, = 600/87 =
69.0. o naubompmeit rudroctu A, = 96.2 naxogum ¢ = 0.557.

IpoBepseM yCTOHUMBOCTD CTepXHA

6= N _ 5939810 188.4 Mlla <R, v, =250+ 0.95 = 237.5 MIla.
oA 0.557-56.6 ’

MakeuvansHag M’MOKOCTE CTEPXKHS HE [IPEBRITITAET 1IPE/ICIbHO 0Ty CTHMOT

denax = A = 96.2 <2, = 180 — 60 ¢ =180 - 60+ 0.793 = 132.4,
rae a=0/Ryv.=188.4/237.5=0.793 > 0.5,

Ilpedenvras 2ubxocme A, onpedensiemcs no OaHHOU Qopmyne O CHCAMbIX

CIMeEPXHCHell NOACOS U OROPHOCO PACKOCA. J{S RPOMEICYIQUHBIX CHCAMbIX CMepIC-

neti pewemiu A, = 210 — 60 a.
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BTOT ®E CTepKeHb HOGEpEM H3 PABHOTIONOYHBIX YromkoB. [lpunnMaem
ceueHHE W3 JIBYX DAaBHOMONOYHBIX yroakos 1 140x9  TOCT 8509-93:
A=2:247=494cn’, i,=4.34 eM, i,=6.16 cm.

I'uGKoCcTH CTepkAS A, = 1. /1, =300/4.34=69.1, A, =1 /i, =600/6.16 =
97.4. Tlo naubonbmei rrokocTd A = 97.4 Haxoaum ¢ = 0.548.

[TposepsieM yCTOHYMBOCTL CTCPIKHA

o= N; _ 593.98-10
oA 0.548-49.4
henaw = Ay = 97.4 < 1, =180 — 60 o = 180 — 60-219.4 / 237.5 = 124.6.

OKoHYaTEIEHO TIPUHIMAEM CCUCHHC W3 PABHOTIONOTHBIX YTOJKOR, TaK KakK OHO

=219.4 MIla <R, Y. = 250-0.95 = 237.5 Mlla.

00JIEe FKOHOMMYHOE.

Pacmanympie cmepycn N01GHpacM M3 YCI0Bus NMpoanocTy. HauGonee Ha-
IPYKEHHBIM JJIEMEHTOM HIDKHETO TIOfca ABJAETCA CTepiens 6. Pacdernoe ycume

Ng= 555.46 xH, pacuctabie juusnt [,=3 M, ;=9 M.

Tpebyemas maomaip cedeHus A = 7N(’ —555346.10

== == 2339 o
R v, 250-0.95

e Y. = 0.95 — ko3dpuimenT ycaosui paboThl 111 PACTAHYTHIX CTEPIKHEH.

[To cOPTAMEHTY BHIOHPAEM CEYCHHA M3 HEPABHOMOIOMHBIX M PABHOIOMOYHBIX
yronkos. bamke mcero mogxomst yromks 17— 110x70x8 TOCT 8510-86
(A = 278 o) u r 90x7 FOCT 850993 (A =246 oM?). TlpunuMaeM paBHo-
TIOJIOYHBIE YFOIKM Kak 0oce IKOHOMWWHBIC. Jlms ccweHus H3 3THX YFOIKOB
i,=2.77 ¢m, i,=4.13 cm.

IlpoBepsaeM MPOYHOCTL CTEPKHS

o=Ny/A=55546-10/24.6=2258 MITa<R, v, =237.5 Mlla.

TTposepseM THOKOCTH CTEPXKHS, YIHTBIRAA, YTO B 3JaHWs C KpaHaMH Ipynn
pexcrvor pabotht 7K 1 8K npenenbHas rtdKOCTb JUTS PACTANYTHIX [OACOB hy = 250,
AN IPOMERYTOUHBIX PACTSHYTHIX CTEPXKHEH peieTkH A, = 300.

=1 /1, =30072.77=108.3 <}, = 250,
A=1,/i=900/4.13=217.9 <3,=250.

B 30anuax ¢ kparavu zpynn pexcumog pabomer 1K .. 6K zubkocme pacmsmy-
mwix cmepocnets gepm credyem Rposepamb MOAKO 8 BePIMUKANLHOU NIOCKOCHIY,
m.e. A <2, =400
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CTepiHu, B KOTOPBIX YCHITHS OTCYTCTBYIOT, 0OBIYHO MPOEKTUPYIOT U3 OAHOTO
yrosika. B paccunteiBaeMoii (pepme HCKIOUEHHE COCTABISET IIEHTpalbHAs CTOMKa,
Y KOTOPOil CedeHne NMPHHATO KPECTOBHIM M3 JBYX PABHOIONOUYHBIX YIOJNKOB. JTH
CTEPXHY [OAOUPAIOT MO NPENe:TbHOM rubkoctu A, = 200.

Pacemorpum crepkens 15. Pacuer crenyer BBIIONHATh 0 MUHHMATEHOMY
PaanyCy HHEPIMH OTHOCUTENLHO OCH Yo Pacuernan avma lo= 197 cMm. TpeGyemsiii
pamuyc WHEpIHN iy =1y / Ay = 197 /200 = 0.985 cm.

[lo copramenty mnoalupaeM ceUCHHE M3 PABHOTIONOYHOrO Yroaka L 56x5
TOCT 8509-93: A =541 eM”, i= 1.1 cm.

Bo Bcex cy"asx crameHble yronkyu pasMepom Mmeree uem 50x5 He HazHAYaoT
BO H30eKaHHe NOBPEAICHAS TPH TPALCIOPTHPOBAHHH U MOHTakKe (hepm.

AHANOTMYHO PacCMOTPEHHbIM [pHUMEpaM NOAOHPAIOTCS BCE  OCTAlbLHbIE
crepkHy pepMel. PesyipTarel nogbopa ceucunii crepikHeii npuseaeHs B tabn. 2.4.

IIpu oxoHdaTeIEHOM BHIGOPE CEUCHHMH CTEPXKHEH HEOOX0AMMO UMETH B BHIY,
4TO B PAHHOHATLHO 3aAIPOSKTHPOBAHHON CTPOIMILHOM (epMe B 3aBHCHMOCTH OT
nponera nouyckaerca 5...8 Tunopazmepor npodirieit (YeM GoNbire TIPOIIET, TeM
Gonbme TunopaMepos). CeyeHue HOACOB € 1ETBI0 YMEHBIIEHHA TPYA0EMKOCTH 13-
TOTOBNIEHHA (JePMbl MEHSIOT 10 [UTHHE ODbIYHO HE DoJiee 0IHOrO pasa, a TIpH IIpo-
siete 24 M 4 MEHee — IPHHUMAKOT [IOCTOSHHBIM. B CBSI3H C 3THM B IPOSKTHPYEMOIT
(epMe cedeHre CTepHKHA 2 PACIPOCTPAHSEM M Ha KPAHHIOW MaHeNb (cTepykeHs 1).

C uenbl0 YMEHbIIEHH KOJIMYECTBA TUTIOPAIMEPOB YTOJMKOB CTEPKEHb 6 npu-
HUMaEM M3 YTOJIKOR 90x& 1 3TO ceucHMe pacnpocTPaHAeM Ha TIAHETh 5, TaK Kak
PasHULIA B YCHJIHAX B CTEPKHAX 5 H 6 HeBenuxa. AHAIO0MHYHO cTepkHH 14 v 15
TIIPUHUMAEM H3 YK€ UMETOIIUXCA OOIbIINX YroiiKoB 90x8 H 63X5 COOTBETCTBEHHO.
Taxum 06pazom, ofiiee KOIMIECTBO PA3TITIHBIX THIIOPA3MEPOB NPOGHIICH 110 Bee-
MY PHTeJIIO COCTaBAseT 7.

Hixanit nosc GepMb! OPUHAT H3 OJHHX M TEX e YTOIKOB O BCeit JIHMHE, HO
TaK KaK €ro JUlMHA NPEBBIIIAET MPeeibHYIO JIMHY YroAKOBOrO mpokara (=12 m),
TO B CTEPKHE 4 CIeAyeT NpeRyCMOTPETh COSIMHEHHE 3THX YI'OJIKOB BCThIK G¢3 Ha-
KTaJI0K 3aBoackoi caapkoi. [Tockobky B 3TOM CTepsKHE MAaKCHMANBHOE YCHIHC
CHRUMAIOIIEE, TO CBAPHOEC COCAMHEHHE Oy 1eT paBHOMPOYHO OCHOBHOMY METAILIY.

[TposepsieM rEOKOCTH BEPXHETO MOsACA PEPMBI M3 €€ IIOCKOCTH B CTAIHH MOH-
raxa. Ha yqactke Mexay y3mavu 2 u 9, 3akperieHHbIME OT CMETTEHNS PACTIOpKaMi
(puc. 2.11), pacuernas aauua nosca cocrapiser I, = 1150 cm, cpeannii paauyc
HHEPIHH iy, = (5.53-8.5+6.16-3.0)/11.5=5.69 cm,

Ay =1 /iy =1150/5.69 =202 <, =220.
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2.6.4. PacyeT 1 KOHCTPYHPOBAHHE Y3108 depybl.

IIpexpapuTenbHO BEIMONHAEM pacueT CBApHBIX WIBOB, HNPHKPCIVIIOMMX Pac-
KOCBI 4 CTOMKM PEIIETKH K (pacoHKam epmbi. Jlaa cBapKy y3.10B TIPHHHMMAEM Me-
XaHU3MPOBAHHYIO CBAPKY B HMKHEM IMONOEHHH mposonokol CB-0812C nuamer-
pom d = 1.4+2 MM B YIVICKHUCIOM rase.

Koo(dmsents: rnyOunsl npormasnenns fr = 0.9, B, = 1.05. Pacuernsie co-
MPOTUBIIEHAA MeTaia B2 Rye= 215 MIla u 30nbt cnaBnenus Ry, = 0.45 R, =
0.45-370 = 166.5 MIla. Kos¢duuments! yenosuit paGoTH MBa Yo = Yy, = 1.0
(koHCTpyKIMA OyaeT JKcImyaTnposarses mpu t > —40°C),

Hecymas cnocoGHOCTE LIBOB OMNPenenserca NPOHHOCTHIO [0 IPAHUIE CIINAB-
JEHHA, TaK Kak Pr Rur yor = 0.9°215-1.0 = 1935 MITa > B, Ry, Yo =
1.05-166.5-1.0 = 174.8 MIla.

[IpuKkpennaTs 3HEMEHTH PELUCTKA H3 YTOJMKOB K (hacoHKAM PEKOMCHAYCTCS
IBYMs (IAHTOBRIMM HiBaMU. 3HAUCHHA K0I()GHIMCHTOB, YUUTHIBAIOMIMX PACIPEL-
JEHHE YCHITAS B JNIEMEHTE MEXKIY LIBAMH 110 00YIIKY ¥ TIEPY YIOJIKa, TPHHHUMAIOTCH

o Tabémane 2.5.

Tabnmua 2.5. Pacnpeneienue youIdil MeK1y IIBAMA
0 06YIIKY ¥ Nepy YrOTKOB.

Tun ceuenus OO6ywox yronka | Ilepo yromka
k] kz
¥
AR [ 0.7 ! 0.3
iY :
;Y
X ‘ 7777 x 0.75 0.25
iy
'Y
= 0.65 0.35
'y
TpebyeMble PaCUCTHBIE JATHHBI LLBOB:
kN k,N
— 0o obymky 1, = e —momepy ly=-2

ZBZ kf sz Ywz Ve l ZBZ kf sz Ywz¥e '
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KateToM miBa ceyeT 3a/1aBaThcs, MCXO014 H3 KOHCTPYKTHBHAIX OrPAHHICHHI:
~ 110 00VIIKY Kepin <ke < 1.2 tyin; —nomepy Kemin<kr<t-9,
rie  Kemn — NpHHMMAaeTcs mo Tabummine 38* [1],
tmin  — HaMMeNbIIas TOMINHA COSAHHAEMbIX JJIEMEHTOB,

8§  — IPHMHMMAETCH B 38BMCHMOCTH OT TOJIIHHAL NOJKH YroIKa t:
t, MM <6 ; 7-16 >16
3, MM 1 ! 2 4

Tlpemnourenye cieayeT 0TIaBaTh 1MBaM, BBUIOJHIEMEIM 3 OUH HPOXO/L.
Pacuernas jumHa 0ea ly, JODKHA YAOBIETBOPATD YCIOBUSM!
>4k ly=40Mm ; Lo <85 Brk;.

Konctpykrusaan uHa wsa | = 1 + 10 mm. TloydeHHEe TI0 PacueTy JATHHbL
LIIBOB OKPYTIieM B GOIbUTYIO CTOPOHY 0 pasmepa, kpatroro 10 mm. Femm no pac-
4Ty JUTHHA 1B MeHbie 50 MM, To npuHEMacM 50 My Pacuer WBoB y100HO BEI-
HoNHATHL B TaGymunoit hopme (Tab.1ma 2.6).

Tabnuua 2.6. PacteT ¢BapHBIX MIBOB.

Ne [tloB no 00yMKY IlloB no nepy
crep- | Ceuennc N, xH kN, ke, 1, kN, K 1,
KHS kH MM MM xkH BMM

7 |7r100x8 | 425.96 | 298.17 8 120 | 127.79 6 80

8 | 75x6 | 364.80 | 255.36 140 | 109.44 5 80

9 |7 100=8 | 268.19 ; 187.73 100 | 80.46 5 60

(=20 B = O e

10 |Aar 50x5 | 171.57 120.1 70 51.47 | 455 50

11 | 75x6 74.96 52.47 5 50 22.49 5 50

12 |r 63x5 71.82 50.27 5 50 21.55 | 45 50

TTpuMedaHNe: YTOTKH TONLIMHON 5 MM KPEersTCs 1o Tepy K dhaconke i = 12 MM HepaBHOKa-
TETHBIM YTJIOBRIM LIBOM, TAK Kax KateT kp=4 MM DPOTHBOPEYHT Tabnuue 38* {11

KoncTpynposatne y310B (JepMBl BLIIONHAEM [yTCM BbIMEPUMBAHKA UX B
Maciurabe W HAUMHACM ¢ Pa3OMBKH OCEBBIX JMHHMH cTepkHeHd. KOHTYpHbIC THHUH
CTep)KHeﬁ HaHOCHM, OTCTYTIad OT OCH Ha paccToanu, OHPCHCJ[HCMLIC MOJIOXKCHUEM
LEHTPa TAKCCTH IPOGHNA yroika, PaccTonupe 0T 00YIIKA YTOJIKOB 10 pasGumot-

HOIT oCH [IPUHAMAETCs KPATHEIM 5 MM.
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[lo nomyueHHBIM AIHHAM 1UBOB KPEIUIEHHA PACKOCOB H CTOSK OTIPEIENseM
pasmepnl daconkn. CTepKHH pelleTKd HE [OBOAUM JO TIOSCOB HA PAcCTOAHUE
a=61t;— 20 MM, HO He Bomee 80 MM, ra¢ tr — ToMMHA (ACOHKH B MM. 11 paccu-
TeIBaeMOH (epmbt @ = 6 - 12 — 20 = 52 mMm < 80 MM, npuamMaem a = 60 My, Konmpr
(:1aHroBBIX IIBOB ANA CHIKCHHS KOHUEHTDAIMH HANPSDKCHWI BBIBOTHM HA TOPIIbI
crepxns Ha 20 Mmm. Y3nioble (acoHKU JOIGKHBI HMETh MPOCTOC OYEPTAHME C MH-
HHMATLHBIM YHCIIOM PE30B (IIPAMOYTOJLHOE, TpanemmeBHaHoe). PacoHky, no Bo3-
MOKHOCTH, BBIIYCKAIOT 32 00YIDKH NoscHbix yroaxoB Ha 10...15 mm. Jlns obecrre-
YeHUA TUTABHOM TIe€pe1adyy YOS U CHIDKCHUS. KOHUCHTPALMK HANPSUKCHUE B y371ax
6 u 9 yron mMexay kpaeM (pacoHKW W CTOMKON HazHayacM He Menee 15°.

llocne onpeaenenna pa3MepoB (JACOHOK BBHINOJHAGM pPacyeT JPYIHX 3.)CMEH-

TOB B y31aX ()epMBHI.

Ysea I (puc. 2.13). KOHCTPYKTHBHO NPHHUMAEM [HUPUHY onopHoro duaHua
be = 180 MM (U3 ycr0BHSA pasMenleHNst GONTOR IS KPETUIEHAS (epMbl K KOJIOHHE).
Torna TpeGyemas ToMIMHA (GaHI@ U3 YCIHOBUSL CMSITHSL
_ V3282310

brR,v, 18-361-1.0
rae R, =Ru/ym=370/1.025=361 MIla;
V =N7-sina =425.96-309 /401 = 328.23 kH — onopraa peaxiuus depmbi.

3 xoucTpyKTHBHBIX coofpaxeHwi IpHHVMacM TOIHHHY (IaHIa Takoi ke,
KaK H TOMIIHHA GacoHKH, T. €. t = 12 Mm. Brinyckaem diraHery 3a nipezess! GpacoHKn
HA 15 MM < 1.5 ;=18 mm.

Kperuiensie HwkHEro rogca k (acowke BHITTOTIASM mIBaMA ke = 6 mm. Tpe-

tr =0.505 cM,

OyeMbl¢ KOHCTPYKTUBHEI® /UTHHDI LIBOB:

10 0BymKy g =— 0N 4 qey= 07°164.35-10 1= 648 on:
2B,k R o Ve 2-1.05-0.6-166.5-1.0-1.0
nomepy I, = 03Ny o 1 0.3-164.35-10 +1=335cm

kR vante o 2-105-0.6-166.5-1.0-1.0
KoucrpynpyeM ysen, npunumad KoHQUIypammo (acoHKH ¢ MUHUMATbHBIM
4ica0M pe3oB. PakTHIECKas ANMHA HIBoB OyaeT GOMbIIe, YeM HYXKHO 110 PacueTy.
Jinvna mrRa kpermenus GacoHKu K (1aHHy onpeaensiercs KOHCTPpYKUMelH y3na
u coctasiset h = 45 cm. Tposepsem onopuyio dacoHKy Ha cpe3
T=V/(ht)=32823-10/(45-1.2)=60.8 MIIa <R;v.= 0.58 Ry y. =
=0.58-240-1.0=139.2 MTTa.
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Crapubie uBbl (k= 6 MM), IPUKPCILIIONTHE OMOpHBIA (uanen k Qaconke,
MPOBEPACM HA CPe3 OT OIMOPHOI PEeaKIMK V 1 BHEUEHTPEHHO MPUIIOKEHHOM, BCIE/-
CTBHME HE COBMAJICHHS CEPEAMHBI IIBA € OCHIO HIIKHENO TI0Aca, Cunbl Hy.

Okcuenrpucuter €=45/2-15-25+15=65cM

Pacuernas umaa mBos I, =45 — 1 =44 ¢cm <85 Brks=85-0.9-0.6 =459 c™m.

TTpoYHOCTh METAIUTA [0 TPAIMIE CTITABIESHMS IIPOBEPAEM B Haubonee Hampsi-

WEHHOH TOUKe A Ha ACHCTBHE PE3YAbTUPYIOMMX HANPHKEHUH
T= (ty)? + (1 +Ty)” = /5927 +(77.5+ 68.7) = 157.2 MIla <
< R\\7 Ywz Ye = 166.5 MI1a .

rme Iv= v = 328.25-10 =59.2 Mlla;
2B,k;l, 2-1.05-0.6-44

= 42?‘9'197 =77.5 Mlla;
28,k;l,  2-1.05-0.6-44

o OHe _6:4299:6510 _ ooy

2B, k15 2410506442
H; = N4+ Nycoso = 164.35 + 425.96 - 250 / 401 = 429.9 xH — onpeznencuo

U TOM JKE COYeTaHuu 3arpyxenuii pamsi (1, 2, 4, 6, 8), wro ¥ onopHast peakuus V.
OnopHEI CTONMK HpUHWMAEM W3 THCTa TouMHO# 30 MM, mmpunoi 200 mm.

Ero BrIcoTa onpeaenseTca AMHOH BepTUKATBHBIX 11B0B (K¢ = 8 MM), IPHKPEILIAIO-

LMX CTO.IMK K KOJIOHHE

R A _ 12-32823-10 — 14.08 om <

28,k Ry, Yuz Ve 2-1.05-0.8:-166.5-1-1
<85Bk=85-09-08=612c¢cm,
rae xoy(prrmient 1.2 yuuTRIBAST BO3MOKHBIH SKCLIEHTPHCHIET IEPEAady Harpys-

W

KU Ha CTOJIHK.

TpebGyemay Boicota cTo.THKa h = 14.08 +1.0 = 15.08 em. ITpunumaem h = 16 cm.

B y3ie | orphis (JaHia oT K0IOHHB HE BO3MOMKCH, TaK KaKk NPpH MaKCHMalb-
HOM pacTspkenud B crepxkae 4 ( Ny = 32.74 kH. coueranne 1, 3, 6, 7) ycwiie B
onopHOM packoce N; = — 276.79 + 11.2 + 6.38 + 7.02 = — 252.19 kH n Torza
H, =N4+N;coso =32.74 - 252.19 - 250 / 401 = - 124.49 xH < 0.

T1o3TOMY LPMHUMAEM KOHCTPYKTHBHO O0srTet M20 B KouuecTse n = 6.
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Puc. 2.13. OniopHsie y3ITBI (PEepPMBIL.
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[pu so3nuknosenyu ompusa aanya om koronnsl (N, > 0) credyem paccuu-
mame Gonmer Ka pacmaxcenue (puc. 2.14). Maxcumanenoe yeunue Ny, npuxoos-
weecs Ha HUNCHUE DOTMbL, ORPEOeNSIeMCst U3 YCN08US PABEHCMBA MOMEHMOB GHEW -
HUX U BHVIMPEHHUX CII OMHOCUMETLHO YeHMpa NOSoPoma Y3id, KOMopoLii NpuHi-
Maemcs Ha yposie gepxne20 paoda Goamoe. lpu n = 6 u 00unaxosom paccmosiui a
no gepmuxanu Mexcoy oamam Ny = H, €;/(2.5 a), 20e e; — paccmosanue om ocu
HusicHe20 nosica hepmbl do eepxHezo pada Goamos. Ycunue Ha 00uM Gonm
Ny = Npax 7 2. H3 ycrosus npownocmu GORMog npu pacmadceHuu mpedyemas ux
naouwads nemmo Apy = Ny / (R Vo). TTo Ay, noOGupaemes ouamemp 601mos.

4 LEATP IOBOPOTA
i C
i « ;
.
! H p
—— L #, 4= - A 1 -
I v\
" u 0Ch HIDKHETO
nosca
4 —1—

Puc. 2.14. Cxema pacuera O0NTOB Ha PACTSKECHUE.

Vsea 2 (puc. 2.13). TTpusrMacM KaTeT IIBOR, IPUKPEILIAIOMMX BEPXHUHA TOSIC
K (pacorke, ke =5 Mm. TpeGyeMbie KOHCTPYKTUBHBIE ANWHBI HIBOB!

o 06yImKy lg= 0.7N, +lem == OM +1=122¢cm;
2B, KeRo, Vot 2-1.05-0.6-166.5-1.0-1.0
monepy I 0.3N, +1 0.3-280.23-10 +1=581cm.

R tugte o 21.05-0.6-166.5-1.0-1.0
Jlns MCKITIOUERUS DKCIEHTPHCHTETOB Y3€lI KOHCTPYHDYEM TakuM o0pazoM,
4T06BI OCh BEPXHET0 M0ACA (PepMbl MPOXO/IIA Yepe3 HeHTP (1aHua u neHtp 6on-
ToBoro mons. C y4eToM TOTO W YUHTHIBAA, HTO [0 OCH BEPXHEID NOSCA CTEHKA KO-
JIOHHBI YKPCILISETCA pebpaMil, MEIaiOWHMH TI0CTAHOBKE OONTOB, B Y3/1€ CICAYeT
ycTanHapnuBarb 4 w8 6oToB.
Ecnu oce eepxuezo nosca ne ApoXodum yepes yemp granya u yenmp 601mo-
8020 ROAS, MO WELI KDENACH UL PACOHKY K ranyy u DONMbsl HEOOXOOUMO PAcCHi-

Mbl8aAmMe C YHEMOM IKCYEHMPUCUIMENd.
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Hns kperulenus BEpXHETo ToAca (GepMbl K KOTOHHE MPUUMMAEM OONTH HOp-
MaIbHOI TOYHOCTH U3 CTAIM Knacca 5.6 ¢ pacueTHBIM COMPOTHBICHUEM HA pacTsi-
awenne Ry = 210 MIla. M3 yc:10Bua npousocTy GOITOR CyMMapHas HX ILIOLTAAb

A =Ni / Ry 7o) =280.23 - 10/ (210 - 1.0) = 13.34 e,

Tputumaenm 4 Gonra M24 ¢ Ay, = 4 - 3.52 = 14.08 oM® > 13.34 e’

upuny ¢nania DpUHAMAEM Takoi ke, kak # B y3e | — 180 mMu. PaccToanne
MeKIy GONTAMH W3 YCIOBHA WX Pa3MELICHHA HazHadaeM b = 100 mm, xoHcrpyk-
THBHO BBICOTA {riaHu@a a =260 mwm.

Ycemnme Nj CTpeMHTCS 0TOpBaTh (aHell OT KOTOHHBI U BHI3bIBAET €I0 U3THO.
MoMeHT onpenenseTcs kak B 3ameMiIeHHON danke poaerom b = 10 cM

Me=N;b/8=280.23 - 10/8 =350.29 H-cm.
M _6M,

Hanpssrenus Bo doarue ¢ = 3
a tf

<R, V., OTKyza TpedyeMas TOImH-
y Y Y Y

na pranua t;= | 6M;_ = ,s—wf—zg =184cm.  Tlpunnmaem te =20 mMm.
VaR v, 126-240-1.0
Karer mBog, npuxpemmsiomix duanenn k gaconixe
N, 280.23-10
ke> - =
2B,(a~DR, Y, v, 2-1.05-(26-1)-166.5-1-1

[Ipunnmaem k= Krpn = 6 MM.

=0.32 cMm.

Ysea 4 (puc. 2.15). IR kperuieHus nosica K (hacOHKE PAacCUUTHIBAEM Ha COBMECT-
HOE ASHCTBHE NPOJOILHBIX YCHITUH B CMExHAIX nadensx mosca Ny u N; 1 y3;1080ii
Harpy3ku F.
PaccMOTpHM COUETAHHSA 3arPYIKEHUIL pambl, AALOIIHE MAKCUMATBHBIE YCUAMA B
JTHX [IAHENAX:
—couetanuc 1, 2, 4, 6, 8 — N; =280.23 xH, npu 31oM ke coueTanuvu
N2 =-210.64 - 94.79 + 29.84 + 19.12 + 15.62 = -240.85 xH,
pasunua yewmmii Ny — N; = 280.23 — (—240.85) = 521.08 kH;
—coyeranue 1, 2,3, 6,7 — N,=-361.45 xkH,
N; = 12529 +56.38 - 3626 —27.94-25.8=91.67 xH,
N; —N;=91.67—(-361.45)=453.12 kH.
PacuerHpiM siBiseTcs nepBoe coueranuie, rae Ny — Ny =521.08 kH.
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Y3noras Harpyska F =F +y F,=47.88 + 0.9 - 23.94 = 69.43 xH.
110 10Ty 4EHHbIM TPY KOHCTPYUPOBAHIY y3.1a pazMepaM (HacoHKH JIMHE HIBOB
KpeILieHys nosica cocragnsier 1= 55 cm. [TpunumaeM Kr= 5 M.
Pacuernas jumna mBoB l, =55 —1 = 54 ¢cm > 85 Brkr=85-0.9-0.5 =38.25 cm,
MODTOMY B pacuer BkmodaeM |, = 38.25 em.
HanpsuxkeHusa B HanGoJiee HATPYKEHHBIX HIBAX TI0 O0YIIKaM
_07(N;-N,) _ 0.7-521.08-10
"~ 2B,kel,  2-1.05-0.5-3825
JOTIOMHUTEIbIBIE BATIPAAKEHHI OT Y3N0Boi Harpy3ku
_ F _69.43-10
Bkl 1.05-05-130

re Xl =2 (0, + 1) =220+ 45)= 130 cM — cymmapHas DPOTHKEHHOCTD YHacT-

=90.82 MITa.

T =10.17 Mtila,

KOB IIIBOB, DEPEIAOWNX CHy I
I, = 20 ¢M — miMpUHa ONHUPAaHHA IPOroHa;
L=L+2b,=20+2-125=45cm.
Pe3ynbTUpYIOIIME HANPAAKEHUSL

1= Jth+1h = /90.822 +10.172 = 91.39 MTTa < Ry, Yu, Ye = 166.5 MIIa.

V3iea 6 (puc. 2.15). /lnuua 1BoB KpeIrvieHUsA 0josca K (JaCOHKE COCTABNAET —
110 o6ymky 20 cv, To mepy 15 om. TlpunnvaeM ke = Kemin = 5 MM

HIX NpOYHOCTE HE TIPOBEPSEM, TaK KaK 5TH IIBbL MEPSAAIOT TO KE YCHIHUE, TT0
W LIBEI KPETLIENV CTOMKY 12 K aconke, QMM KOTOPBIX MEHbIIE.

Y3ea 7 (puc. 2.15). Jlnuea ceapHnX WBOB KPEILICHWs Tosca K (acoHke
| = 54 cm. Ipurumaem ke = 5 mv. Pacuernas 1iuua IBOB ly=54~-1=33cm>
85 Brks=185-0.9-0.5=38.25 cm, B pacuer BKIOTISM Iy =38.25 cm.

CrapHbie TIBH KPEILICHES TIOSCA PAcCUMTBIBAEM HR COBMCCTHOC AEHCTBHE
yewmit N, u Ns. Pacuetnoe coseranme sarpyxenuii pavst 1,2, 4, 6, 8 —
Ny=—16435kH, Ns=277.63+ 124.94—80.12-33.94 —12.67 =275.84 xH.

Hanpsoketys B HaUOOIIEE HACPYKEHHBIX MIBAX N0 00YLIKAM YTOIKOB
C07(Ng—-N,) _ 0.7-[275.84-(-164.35)]-10
T 2B,kel,  2-1.05-0.5-38.25
< Ryy Ywr Yo = 166.5 MIla.

=76.55 Mlla <

T
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Puc. 2.15. ITpoMeKyTOUHBIE V3/1bl QEPMbI.




[image: image63.png]MeToaneckue ykasauus - «CTaIbHOH KapPKac 0ONHOITAKHOTO MPOU3BO/ICTBCHHOTO 3AAHHA 03

¥3ea 8 (puc. 2.16). B 5ToM y3me MCHSICTCH Ce4eHMe BCPXHEro nosicd. Brumy
Pa3ITHYHOM TONUMHBL YTOTKOB MEPEKPHIBAEM HX JTHCTOBRMH HAKNAJAKAMH U CThIK
cmetaem Ha 300 MM (pekomendyemoiit pazmep 300 + 500 mm) B CTOPOHY NAHENH C
senpimM yeuieM (Ny < Ni). HIHpHHY Kakaod HakIaIki HA3HAYaeM, UCXOT M3
LIMPUHBT TTOJIXH NOACHOro yromka 140 Mm, 3a30pa MeALy KPOMKOH HaKia/ku 1 tha-
conKoit 40 MM, cBeca Hakzaaky 20 my: b, = 140 —40 +20 = 120 mm.

[nomane cedyeHHs HAKIAAKU JOKHA OBITh HE MCHES [LUIOMIA/IM CCUECHHA BbI-
CTYNAOMEH TIONKY MEHBIIEro yronka. H3 oToro yCioBHS HAXOTHM TOJUIMHY Ha-
KI1aA0K t, = 12.5 - 0.8/ 12 =0.83 cM, npunnMaeM ty = 10 mm.

IIpoBepsieM HPOUHOCTb OCTAONEHHOrO CCUCHUS 110 THHWH 2a-2

R 2.3 .
oo VANo 123614510 gh 35w ipy <Ry, = 240 Milla,
TA, +by,tp 212104212512 ’

roe  TA,— cyMMa TUIOMAIEH CeueHHit HaKakoK; tr — TOMIHHA (acoHKH,
b — wupHHa, PEKperueMoii K Gaconke, noJKK YTokKa.
JIUEy 1IBOB, NPHKPEILLLOMIIX HAKIAKY K BEPXHIM MOACAM, PACCUMTHIBACM
Ha ycuiue B paagke N,=A,-c=12-1.0- 80.32 - 107" =96.38 k.
[MpuuumaeM ke = 5 MM, TOTIA HX TpeGyemas pacueTHas JIMHa
N 96.38-10

H

o= —— =- — =551 cm
28, ke R, Yuz Ye 2-1.05.0.5-166.5-1-1

KonctpyktuBaas wmma 1 =551 +1=6.51 cm.
PacueTHBIM YCHIHEM /UIA UIBOB, NPUKPEILIATOINMX JICBBIE YIOJIKH MOsACA K ta-
coHKe, SBIseTca Oonbiree U3 Nep H N
Nee=1.2N,—2N, = 1.2-361.45-2 - 96.38 = 240.98 xH;
N=12N,/2=12-361.45/2=216.87 xH.
Tpefyemast KOHCTPYKTHBHAs [JIMHA CBAPHOTO 11BA CO CTOPOHDI ofymika yron-
KOB [IpH TONIIHHE Ke= 5 MM

__ 07Ny . 07-24098:10
2B, ke Ry Yo Ve 2.1.05-0.5-166.5-1-1

+1=111~12cm,

off

CO CTOPOHBI Iepa MPH TOI1 K¢ TOJNIMNHE 10BA
03N . 03:24098:10

= - i +1=514=6 cm.
2B, ke Ry, Yoz Ve 2-1.05-0.5-166.5-1-1

o1




[image: image64.png]o4 Mertoanueckne vkasanus - «KCTATBHOA KapKac OJHOITAKHOTO IPOH3BOACTBEHHOIO 31aHMA»

JUist OIBOB, NMPUKPEILISIKOIIMX TIPARBIE YTOIKH:
Ner=1.2N3-2N,=12-593.13-2-96.38=3520.0 xH;
Ng=12N;3/2=12-593.13/2=216.87 xH.

rae N;=-—39599 - 178.19-392—-9.50—5.53 =—593.13 kH ~ BbIYKCIEHO TTPH
TOM ke coueraHum 3arpyxenuii (1, 2, 3, 6, 7), uro u ycwme N; .

[Tpumimaem k=5 mm. DakTHueckast pacyeTHast LmMHa L, =54 - 1=53 em >

> 85 Brke=85-0.9-0.5=38.25 cm, B pacyer Biunouaewm I, = 38.25 cm.

Harmpsoxenns B uan0oJiee Harpy:KEHHBIX 11IBAX 10 00YIIKaM

_ 07Ng _ 0.7-5200-10
N ——— =

= = = 90.63 MITa.
2B,k 1, 2-1.05-0.5-3825

JIOMOMHHTENLHBIC HANPKSHIS OT y371080H Harpyskd F

F 69.43:10

- Y =97 MITa,
B, k=1, 105-0.5-136

TF

rae X1,=2( +1)=2(20+ 48) = 136 cm — cM. pacueT y31a 4;
L=1+2b,=20+2-14=48cm
Pe3y b THPYIOUIME HANPSDKEHAS

1=t 41 = 190,632 +9.722 =91.15 MITa < Ry, Yu: Yo = 166.5 Mlla.

V3ea 10 (puc. 2.16). Karer uiBos kpemicHAs HIDKHETO 10A¢a K (aconke npu-
muMaeM ke= 5 mm. B pacuer Brmogaem iy mBa I, = 85 Brky=85-09-05=
38.25 cM, 4TO MeHBINE (aKTHUeCKoil pacyeTHON MIuHbL 1, = 44 — 1 = 43 ¢m. Pac-
YeTHOE YCIIIHE, DPABHOE PA3HOCTH YCHIWI B CMEXHbIX HaHensx mosca Ns ¥ Ne ,
HMEET MaKCUMATbHOE 3HAYCHUE [IPH COYETAHUH 3arpyxennii 1, 2, 4, 6, 8:

Ns=277.63 +124.94 - 80.12 - 33.94 — 12.67 = 275.84 xH,
N, =370.30 + 166.64 — 63.25 —24.32 - 2.09 = 447.28 kH;
Ne—Ns=447.28-275.84=171.44 xH.
Hanpsoketnsg B Haub0Tee HAPPYKEHHDIX MIBAX 110 OOYIIKAM YTOIKOB
= 0.7(Ng —Ns) _ 0.7-171.44-10
2B, kel 2-1.05-0.5-38.25
< Ry Yz Ye = 166.5 MITa.

=29.88 MlTa<




[image: image65.png]MeTtomraeckue ykasaHns - «CTATEHOH KaPKAC OAHOITAKHOTO MPOM3BOACTBEHHOTO 3AaHMEY 65

425+ 8

A/s =
69515 H
1-4
) o
ke é &
< 8y | o
_ ' ' ' s = 447, 2654
W5 = 27584eH §| i sons \Z 8

L, 210 | 230 L

Puc. 2.16. [IpomexyrodHbie y3:bl PepMBL.
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Yaen 11 (puc. 2.17). Younue B CTHIKC HepeIacTcA UCpPC3 HAKIAIKH, TTPHKPETI-
JsieMble K HoAKaM ((acoska He BKIOYAeTCa B paboTy CTHIKA). Pa3zMepnl ceuenus
HAKJIA/I0K MOACHPAEM W3 YCI0BUS HX PABHOTIPOTHOCTH C NCPEKPEIBACMBIMH MOJIKA-
MU yrosniko nosca ( 1 140x9). [lpunumaeM ceueHHe TOPU3OHTAILHBIX H BEpTH-
KaIbHBIX HAKIAIOK b, X t, = 140x10 MM, B 3TOM Ciydae IUIOIATH CEYeHHI HaKIa-
JIOK OYAyT HE MEHEe IUTOLIAAU HOMOK YTONKOB M0ACA.

[1pouHOCTD CThIKA TIPOBEPSSM [10 YCUIIHIO

Nor = N3+ Ny - cosB = 593.98 +49.97 - 300 /434 = 628.52 xH,
roe Npp = 3331+ 16.66 = 49.97 kH — onpeaeneHo npH TOM e coueranun (1, 2),
9T ¥ ycuaHe Nj .

[Inomank ceuenns CTRIKA ONpesiesieM ¢ YIETOM OC1a0aeHust OIEPETHOTO ce-
HEHHA KaK10# HAKIaAKu OJHUM OTBEPCTHEM IuamerpoM dy = 23 MM, Toraa mo-
1A/l HETTO TOPH3OHTAIbHbIX U BEPTHKAILHBIX HAKIANOK

A= Ap=(by—dp) t,= (14 -23) - 1.0=11.7 op’.
CpeJHee HaNpPsDKCHUE B HAKMATKAX
o= Ner 6285200 g,y e R, ¥, = 240 MITa.
2A, T2A, 2-11.7+2-11.7 ’

KpemieHue HakIazox K I10ACY OCYITIECTBIAEM BBICOKONPOYHBIMH 0ONITaMH
M20 (Ap, = 2.45 oM”) 13 cram 40X «cenekts ¢ Ryy = 1100 MIa (tabarma 61 [17).
Pacuetuoe conporupienne 0onToB pacTsHkeHHIO Ryy = 0.7 Ryyy = 0.7 © 1100 =
770 Mlla. [laa razomnaMeHHOM 00paGOTKH KOHTAKTHBIX MOBEPXHOCTEH €3 KoHcep-
BALMK M KOHTPOJIA HaTsDKeHUs OOJTOB 110 MOMEHTY 3aKpyuHBaHus 1o tadnuue 36*
[1] mpaupmaem koddduiment tperus p = 0.42, kO3pOHUIHEHT HATEKHOCTH Yy =
1.12. Kosdduiwment yeropuit pabotsr mpy KommdecTBe GONTOB B CTHIKE ¢ OHOM
cTOpoHsI N < 5 — y, = 0.8, Torga Hecymas cnocoOHOCTL OJHOM [MIOCKOCTH TPEHUS
O/IHOIO BBICOKOIIPOYHOTO GojiTa

Qun = Rob Apn Vo 0/ yw =770 - 107 -2.45-0.8-0.42/1.12=56.6 kH.

TpeGyeMoe dHCIO BBICOKOMPOYHLIX OOATOB OOpPENEIAEM [0 MPEIEILHOMY
YCHIHIO, BOCTIPHHUMACMOMY HaxJIa/IKoi,

Ne=N, = ARy, =11.7-240- 107" - 1.0=280.8 xH.

JUta npukperuieHus OTHOH rOpM30HTANLHON HAKIAAKU [IPY OAHOMN ILI0CKOCTH
1perm (k= 1) uncao 6oaTOB 1O OAHY CTOPOHY OT OCH CTHIKA

Ny 2808

= = 4.96, npuarMaeM 5 BOITOB.

= ———
Yo Quk 1.0-56.6-1
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Jlng NpWKpeIUIeHUs BEPTHUKATLHBIX HAKTAZOK Npy k=2
2N, 2.280.8

n=——Y = =4.96, npurmmvaem 5 60ITOB.
Y.Quk 1.0-56.6-2

I1I¥p1Ha NONKK YroJika TWO3BOMET NPHHATH IIAXMATHOE PAcTioNoxeHue §oi-
ToB. UTOObI HCKIIFOYHTh BO3MOKHOCTE Pa3PYLICHHS! HAKIAOKH «II0 3MT3ary» ¢ 0c-
NabNeHMEM JBYMst OTBEPCTHAMM, mar GonToB HasHadaewm He Mexee a+ 1.5 dg =
40+ 1.5 - 23 =74.5 mm, T/ie a = 40 MM — pacCcTOSHHE MEAIY pssaMu GONTOB MOME-
peK yCHIu.
Tak Kak MIoWaab 0¢.1a0:1eHHOro ceuetts HaKaajkn Ay, =11.7 ov? < 0.85 Ay =
0.85-14-1.0=11.9 c’, To HcOGXOIMMA MPOBEPKA er0 IIPOYHOCTH [0 JOpMY e
6= ﬁ(lgo.snij: 28@(1705 1] = 183.0 MITa <R, y, = 240 MTTa,
A\ n 13.81 5 ’
rne A =1.18 A, =1.18-11.7=13.81 oM — pacueTHas r.iolanpb CeUCHUs,
n; = 1 — KOM4YeCTBO GONTOB B paccMaTpHBAacMOM CEUCHMM,
n =5 — o0mee 9rcno 601108 HAa HAKIIATKE TI0 O{HY CTOPOHY OT OCH CTHIKA.
CrapHble MIBLI KPETUICHUsT PAacOHKH K I0ACY NPHHMMAEM KOHCTPYKTHBHO MM-

HUMA.T6HO# TOSTIMHBL K¢ = 5 MM.

Yaen 12 (puc. 2.17). Cedenus HaxIAgOK MPHAMMAEM by, * &; = 90x10 Mm.

TInoulanb ceUeHNA OAHOM HAKIAIKK ¢ YICTOM 0CNa0/ICHNA OMHUM OTBEPCTHEM
A= Ava = (bu— o) 1y = (9—2.3) - 1.0=6.7 c’.

CpeHee HANpsKEHUE B HAKNaAKax
6= N, __55546-10

2A,+2A, 2:67+2-67
TIpumimaenm Takue ke GOTTHL, Kak H B y3ae 11, Yonnue, BOCIPHHAMAEMOE 0/
HOH Haknaakol, Ny =Ny = Ay Ry o = 6.7 - 240 - 1077 1.0=160.8 xH.

Tpe6yemoe YHCIO BHICOKOMPOHHLIX GONTOB JUI NPHKPEILIEHHS OJHOH ropu-

=207.3 MITa <R, ¥, = 240 MlTa.

30HTATHHON HAKIAIKA 10 OJHY CTOPOHY OT OCH CTHIKA
N 160.8 ~
ho= ——— =2 84, mpuHumaem 3 Boura.
Y. Qk 1.0-56.6-1
J15 IPHKpPEIIEHHS BEPTHKAILHBIX HAKIATOK B y37¢ TpeGyeTes Takoe ke HMc-

710 OOITOB.
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Bo:ATH pacmosiaraeM 8 oy psia. HeoGXoanMma npoBepka TPOTHOCTH OCTal-
JIGHHOTO CEYEHHS, TaK Kak Ap, =0.7 eM*<0.85A,=0.85-9-1.0=765 oM.

o= N—h(l—()jni ='—6Mf°(170.51] = 183.1 MTla < R, y, = 240 Mila,
A n) 11867 5 ;

LB5I mpUKpeILTeHys GAacOHKH K MOACY [IPFHUMAEM KOHCTPYKTHBHO Kr=5 MM.

Cc

CoeounumenvHole RPOKIAOKU.

Jls obecnieeHus COBMECTHOH paloThi YroNKoB HX HE00XOIMMO COCIHHHTDL
LpoK:TaAkamMH, PacCToSHUE MCKIY HPOKIAIKAMHU NOTKHO ObITh He Goice 401 mns
CKATHIX IeMEHTOB 1 801 AT PACTAHYTHIX IIEMEHTOB, TAE | — PAIHYC HHEPLMH O~
HOT'0 YTONKA OTHOCHTENBHO OCH, NapajuienbHOM mWiockocTr npoxanky. Ilpu stom 8
CHKATHIX MTEMEHTAX CTABUTCS HE MEHEE ABYX HPOKIAA0K.

LnpuHy NpoXIIaI0K IPUHUMASM PaBHON 60 MM, JIMHY — by + (20...30) mm,
TOAMMHY — 12 MM, paBHo# TomuHe (acoHoK. 110 BO3MOKHOCTH MO0 TUOOPA3-

MEPOB MPOKJIAA0K CieyeT NPHHIMATD MHUHHMaAIbHBIM.

3. Pekomennanun no rpapuveckomy oopmirennio

qepTeka OTIPABOYHOro JieMeHTa (epMbl.

Jlo koHCTpyMpoRanws (GepMbl He0OX01HMO ONpPEETUTh FEOMETPHHECKUE UTH-
HBI | Beex ee crepwkueil ¢ TOUHOCTHIO J0 1 MM, JUTI 5TOr0 MCTIOIB3YETCA TCOpeMa
Tudaropa, a Talke yUHTHIBAETCA yK10H oAcos hepwmbt (i =0.015). Beicora hepMbl
B 0cax hye onpenensieTcs M0CIE YTOUHEHHS IPHBA30K MOACOB Z; N Zp K WX OCAM. Ha
puc. 3.1 npeacTaBieH GparMeHT reoMETPHICCKOH cXeMbl (JepMbL, pacCHTaHHOH B
nprMepe. TeoMeTpuyeckre JNIHBE BCEX CTEPIKHEN (DepMbl [IPUBLIEHET Ha PHC. 2.12.

= 0015 3gpp 3000 _ ¢

3090

6000

Pric. 3.1. ®parmMeHT reoMeTpHUECKOi cXembl PepMbl.
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KoxeTpynposanye (epMbl PeKOMEHIyeTcA BECTH B CAEAYIOMIei nocesosa-
TenbHoCTH (pHc. 3.2):

1. B macmrabe 1:20, 1:25, 1:40, nomyckaerca 1:30, BhYepUHBAIOT TEOMCTPH-
YECKYIO CXeMY OTTIPABOYHOO 3:1eMeHTa (epmbl (aa mponetos 24, 30 ¥ 36 M — 10-
N0BUHA (PEPMBI) B TOHKMX ITHHHAX, KOTOPLIe OYAYT OCAMU CTCPIKHEM.

2. OKONO 0ocEi HAHOCAT KOHTYPHbIE JIMIHH TIOSICOB W CTEPIKHEH PEINETKH B
macwrae 1:10, 1:13, 1:20. LeHTp THKECTH KKAOrO 3JEMEHTA COBMEILANOT ¢ €ro
oce1o. [TpUBI3KY Z OOYLIKOB YTOIKOB K OCAM, BIATYIO M3 COPTAMEHTA, OKPYFIAI0T
10 pasMepa, kparHoro 5 Mv. Taknm o0pa3oM, reOMETPHHIECKas CXeMa OKa3bIBACTCS
BBIYEPUCHA B OHOM MacIITale, a yalibl — B IpyroM, Gojee KPYTHOM, YIOOHOM U
JETaTHPOBKEL '

3. QOpesky YroikoB PEHISTKH CIeIyeT MPOH3BOIMTH TIEPTICHAHKYLIPHO OCK
crepycast. PaccTosHuc Mexily TOPIIAMK DJIEMEHTOB PEIISTKH H KPAEM N05Ca ITPHHU-
MaeTcs He MeHee a = 6 ty— 20 M, Ho 11e Goee 80 MM ( 31€Ch tr— ToNIMHA (acoH-
K7 B MM). MesK,1y TOPUaMH CTHIKYEMBIX MIEMEHTOR TI0ACOB (hepM, MEPEKPbIBAEMBIX
HAKIAAKAME, ¢eAyeT OCTaBIATh 3a30p 50 mm. [Tpr 3ToM yTomKkm ¢ GOabIIHM yCU-
JFeM 3aBOZIAT 3a HeHTp y3aa Ha 300...500 Mm. OT KOHIIOB K&KAOLO /IEMEHTA pe-
HICTKH OTKIABIBAIOT J/IMHBI CBAPHBIX IBOB, OTIPEeNeHnble pacyeroM. [loayaeH-
HbIe TOYKH ¥ OVIyT OOpeeNsTs pasmepbl W GopMy (HacCOHOK. DTH IIBbL CHEIYET
BBLIBOJHTh HA TOPIb IEMEHTOB pereTky Ha Amuay 20 MM. CBapHbIE WBbI CICAYCT
YCIOBHO u306paxath u 08o3nauarh B coorsercreun ¢ [OCT 2.312-72 {6].

4. Ilpu BeiuepuuBaiiy (HaCOHKH HEOOXOMMMO CTPEMHTLCSH K TOMY, 4TO0BI €€
Kpasl IPOXO/UTH M00JTINKE K KOHLIAM CBApHbiX LIBOB, B TOXKE BpeMS OHA M0JDKHA
HMETb TIPOCTYIO (hOpMY (TIPAMOYTOJIbHUKA VUM TPATICIHE, PEKE MHOTOYFOIBHHKR).
Pa3meph! y3n0BEIX (acoHOK ONPEIETMOT N0 MACIITa0y.

5. BBINEPTHB Y3IbL, ONPEIENACT PACCTOLHMS ), H & OT TCHTPOB Y3JI108 10 00-
DE30B YTONKOB, U3MEPHB X B MACIUTAle CeUeHIL.

6. KOHCTPYKTVBHbIC JUTHHBI YTOIKOB CTEPIKHEH (BepME! BBIMUCIAIOT 1O (op-
myne lp=1—a; —a, rie | — paccTosiHue MEXITy LEHTpamu y3710B. [lonyueHnbie
sl |y okpyrror go pasmepa, kparnoro 10 MM, H 33HOCST B CTICLGHKAHMIO
MeTaLTa. PasHuIly Mexay NPHHATON [MMHON H BHMMCICHHOA PAsTOHSIOT 10 NpH-

BA3KAM @ U &; .
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Puc. 3.2. TlocTpoeHue uepTeska OTIPaBOTHOrO D1EMEHTA (PEPMBL.

COGopourbie MapKy, ABIIOMHMECS 3EPKATLHBIM H300p@Kenuem pyr Apyra,
MapKHPYIOT OTHOH | TOi ske IMGPOH, HO C HHIEKCOM «T» (TaK) 1 «Hy» (HaoGopoT).

Ha paBoueM HepTexe 0TIPaBOYHOTO )1eMEHTA (ePMbl PAIMENAIOT CrieTHGH-
KALMIO METana, Tabiuiy OTITPABOYHLIX MApOK M TeXHEHeckue Tpebopanns. Popma
W pazMepbl TabmuI mpuBeIeHSI Ha puc 3.3 w 3.4,

B crpoke «CrieuuduKkanms METALIA» YKa3bIBACTCA KAACC CTANH, H3 KOTOPO#
M3TOTABIMBAETCS KOHCTPYKLIML. ECau yacTh cOOPOUHBIX MapOK U3rOTABJIMBICTCH U3
ApYTOif CTAIH, TO 00 3TOM AeNaeTes omerka B rpade «llpumedanuey.

Maccy oTAeILHbIX ¢OOPOUHBIX MAPOK [OACTHTHLIBAIOT ¢ TOTHOCTBIO L0 OAHOMH
JecsAToH Krmorpamma, OBHIYI0 MACCy MAPOK OKPYIIISIOT 10 HEbX kusorpammos. K
Macce cOOPOUHBIX MApOK J0GaRIAIOT Maccy cBapHBIX WBOB (1%), KOTOpYIO 3amu-
CHIBAIOT OTENLHON CEPOKOI.

B Texuudeckux TpeGOBAHUAX K HEPTEKY YKA3BIBAFOT KATET OCHOBHBIX HIBOB,
C0COG CRApKH, CBAPOYHBIE MATCPHANILI, AUAMETPLL OTBEPCTHIA 1104 GOJITHI U TEXHO-
JIOTHIO MX 00pa3oBaHus, pasMeps! 00pe3oB H Ap.
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Puc. 3.3. Cremadyrkanys MeTama:
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Puc. 3.4, Tabnmuiia 0TOpaBoYHbIX MApOK.
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