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B yue6soM noco6uH RaHH OCHOBHHE CBEJEHHS MO KOMINOHOBKE
KOHCTDYKTHBHHX CXeM MONepeYyHHKOB ORHO3TAXHHX NPOMHINJIEHHHX .
snanuf. Hanoxend UpHMepH pacdeTa Xeae300eTOHHHX KOHCTPYKIHE
OJlHO3TaXKHOTO NPOMBILUIJIEHHOTO SJaHHA ¢ TPeM#A nposeramd N0 18 M
H C IaroM Kpa#HHX KoJoHH 6 M, a cpennnx 12 M. PaccMorpenw npu-
MepH pacdeTa KOHCTPYKUMHA TOro xe 3JaHHA ApH mare Kpa#HBX
H CDeIHHX KOJOHH 12 M, a TakXe pacuyeT KOHCTPYKIHHA OJAHOSTAXKHOrO
ApPOMHIIEHHOTO 3KaHHA mpojerom 36 M. [lpuBeneHn KOHCTPYKTHB-
Hasl CXeMa MOoNepeuHHKA MHOTO9TAXHOIO SAAHHS H NpPHMEDH pacdeTa
8JIEMEHTOB MEXJY3TaXXHOrO MNepeKpuiTHA, KOJOHH H GYHAAMEHTOB
B c6OpHOM Kene3obeToHe, .

HopmaTuBuele MaTepuann JaHul mo cocrosiHuio ka 01.01.86.
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BBEAEHNE

Ilpn crponTennCTBe 3NaHHA M HHXKEHEPHBIX COOPYKeHHHA
IIHPOKO NPHMEHAIOTC COOpHbie XKesle306eTOHHBIE KOHCTpYK-
UMH C OGBIYHbIM H MPEJBAPHTENLHO HANPAXKEHHLIM apPMHPOBA-
HHeM. [IpoeKTHpOBaHHe yKasaHHBIX KOHCTPYKUHME MpejcTaB-
J155eT COGOA KOMIUIEKC PAcYeTOB H TpadHyecKHx paboT, BKJIO-
HaloUHX H3rOTOBJICHHE, TPAHCHOPTHPOBAHHE H SKCMJIYATALHIO
KOHCTPYKUHH. :

3anaun, nocrapseHHbe KOMMYyHHCTHYECKOR napThell nepen
CTPOHTEJIbHOH HHAYCTPHeH, TPeOYIOT JaibHeHILero CHHXKeHHA
CTOHMOCTH CTPOHTENbCTBA  MYTeM - NPHMEHEHHs  Goaee
COBEPLICHHBIX, MPEABAPHTENbHO HANPSIKEHHHIX KOHCTPYKIHI,
[IPHMEHEHHE KOTOPHIX MO3BOJIAET JOCTHTHYTBR SKOHOMHH MaTe-
PHAJIOB, CHHXEHHS Beca, YBEJIHYEHHS XXeCTKOCTH, TPEllHHO-
CTOHKOCTH H [O/NTOBEYHOCTH 3JIEMEHTOB. '

OnHHM U3 yC/IOBHH CHHMEHHS CMETHOH CTOHMOCTH CTpOH-
TEJbHbIX OOBEKTOB SBJSIETC SKOHOMHYHO® MPOEKTHPOBAHHE,
Bonpocel  npoekTHpoBaHHs  Kes€306eTOHHBIX  KOHCTPYKUHR
pernamentuposann CHull 2.03.01-84 n ocBemenw B pyko-
BOACTBAX [0 MNPOEKTHPOBAHHIO XKe/Ne30GeTOHHBIX KOHCTPYK-
UHA, y4eGHHKax W MOHorpapusx. ONHAKO B NepeyHC]eHHBLIX
H3JAHHAX OPHBOAATCS PAacyeThl TOALKO OTHEAbHBIX 3/IEMEHTOB .
IUIHT, 620K, KOJIOHH, He CBA3aHHBIX KOHCTPYKTHBHO C mepe-
KPLITHEM, MOKPHITHEM HJIH PaMofl nonepeyHHKa 3JaHHdA, a MpH
NPOEKTHPOBAHHH ITO HE JaeT MOJHOrO MPeicTaBJIeHHs O paGoTe
KOHCTPYKUHA B LEJOM, B3aHMHOH YBSI3Ke 3/IEMEHTOB, KOH-
CTPYKTHBHBIX DPElIEHHAX Y3JIOB H CTHKOB COODYIKeHHS.

OnbiT NoKaswiBaeT, YTO OTCYTCTBHE METONHMKH IPOEKTHPO-
BaHH7 XKesle300eTOHHLIX 3AaHHA H COOPYXKeHHHl B LEJOM OTpH-
LaTeJbHO CKashiBaeTCs Ha . yyeGHOM mpoLecce, KypcOBOM
H JHIVIOMHOM NPOEKTHPOBAHHH, a TaKke Ha pa6oTe BHMYyCK-
HHKOB BY30B Ha MNpPOH3BOACTBE.

lMosTomy Kadeapoi mene300eTOHHLIX KOHCTPYKUMit KHes-
CKOTO HHXKEHEPHO-CTPOHTENLHOrO HHCTHTYTa Pa3paGoTaHul Npy-
Mephl pacyera KeJie300STOHHbIX KOHCTPYKLUMH OJHO3TAMHBIX
H MHOrO3T2XXHBIX [POMbIUIJIEHHBIX 314HHA C YUSTOM HX B3aHM-
HOAl yBA3KH B KOHCTPYKTHBHOH CXeME MOMepeYyHHKa.

B nepBeix Tpex rsaBax yueGHOrO MOCOGHA H3JOKEHH BOM-
POChLl KOMIIOHOBKH KOHCTPYKTHBHBIX CXeM NONEPSYHHKOB ONHO-
3TaXXHbIX [POMBLIIIEHHBX 3naHHiA. [IpHBeseHH HCXOAHBIE
AaHHBIE AN OPOEKTHPOBAHHSA, BHINOJHEH CTAaTHYECKHH pac-
4eT BCEX KOHCTPYKUHH monepedHHKa 3fanHs. Paccmorpenn
OCHOBHbIE BapHAHTHI KOHCTPYKTHBHOrO pellleHHs HOKPbITHi



KOJIOHH, IOJKPAHOBEIX 620K M (YHIAMEHTOB C LIAroM KOJIOHH
6 u 12 M. BHIOJHEH pacyeT OJHOMPOJETHOTO 81aHHA HpoJe-
oM 36 M, 3alpOEKTHDOBaHbB! apka nposetom 36 m W AByXBer-
BeHHas KOJIOHHA.

UerpepTas I/iaBa NOCBSIEHA IPOCKTHPOBAHUIO MHOT0OSTaxX-
apix 3nanuil. OcBelleHb! BOMPOCH KOMIOHOBKH 31aHHA H HC-
XOJHBIE faHHBIE AT NPOEKTHpOBaHHsA. [IpHBeeHEl NPHMEpHL
[pOEKTHPOBAHKS MHOTOSTAXXHOTO 31aHHA C MOMHLIM KapKacoM
H3 COODHBIX IKe/e30GeTOHHBIX ~KOHCTPYKUHH, HCHO/Ib30OBAHM
HOBefillHe KOHCTPYKLHH C YBA3KOH HX B MONEpeYHOM H Npo-
JOJIBHOM HAmnpaBAeHHAX 3JaHHA.

B npuioKeHHH npHBeleHsl 6JOK-CXeMbl i pacidera KOH-
CTpYKIHi, 2 TaKiKe HEKOTOpbIe CNIPaBOYHLE NAHHBIE, MO3BO-
ASIOUIHEe BO MHOTHX CJy4asiX MCNOJIb30BATh Hacrosimee yuyel:
HOe MocoGHe 6e3 JOMOTHHTENBHOH JHTepaTypHl.

Baenenue, riapa | 1 naparpadui 4.1, 4.2 sanucans E. @. Jlb-
cenxo; maparpadel 2.1, 2.2, 2.3, 2.4, 2.16, 2.17—A. Il Ty-
cenuuedi; naparpads 2.5, 2.6, 2.7, 2.8 —JL A. Mypamko;
naparpadet 2.9, 2.10, 3.2 —JI. B. Kysnenosuy; naparpagb!
2.11, 2.12, 2.13—H. A. Pycuuossiv, naparpapei 2.14,
2.15, 3.1, 3.3, 3.4— A. §1. Bapammkosbim; naparpad 4.3 —
Jl. M. Bynuuxosof; naparpagei 4.4, 4.5 —H. M. Denoceeso,



FMABA 1. KOMIMNOHOBKA KOHCTPYKTUBHOW CXEMbl
OAHOS3TAXHOIO NPOMBILLNEHHOIO 34AHUS
U UCXOAHBLIE BAHHLIE ANa NPOEKTUPOBAHMS

1.1. OBLUME MONOMEHMS
M YHHMDHKALUMA FABAPMTHBIX CXEM

OnHosTaxHble KapKacHble 3JaHHS LIMPOKO MPHUMEHSIOTCA B NpOMBIII-
JIEHHOM H Ce/IbCKOM CTPOHTeJbCTBE. B milaHe OHM, KaK NpaBH/O, HMEKOT
NpSMOYTO/AbHYIO (GOPMy C npoJieTaMH OJMHAKOBOH LIMDHHBI H BBICOTHL
OtcTynJleHus OT 3THX DeKOMEHJAUHA BOSMOXHEI, €CTH OHH 06YCJIOB/IEHbI
CHELHa/bHBIME TPeGOBAHHAMH TEXHOJOTHUECKHX NpOILECCOB,

[lupraa nponeTop’ MeXoB npHHEMAaeTCs KpaTHOH 6 M, To ecTh 12,
18, 24 M. BRICOTH LEXOB OnNpeiensoTCs MCXOAs H3' OTCYTCTBHA HJIH Ha-
JIHYHS MOCTOBBIX KpaHoB. Tak, B 31aHHAX Ge3 MOCTOBHIX KpaHOB M 000~
PY/OBaHHBIX IOJBECHBIMH KpPaHaMu rpysomofibeMuocteio  0,25—5 17
(puc. 1.1,a,6) BoicoTy uexoB H OT OTMETKH YHCTOTO NOJZ JO HH3A Hecy-
1ed KOHCTP yKIHH NOKPHITHS HA OOpe PEKOMEeHJyeTcs Ha3HayaTh B 3aBH-
CHMOCTH OT IIara KOJNOHH W LIHpWHH npoiera L. Tak, npu mare Kpaii-
HHX H CpPe[lHHX KOMOHH 6 M u L= 6...24 ™ Bbicora H pasna: 3; 3,6
H 4,2 M. Jlna Toro ke mmara Xoiown U L =6...12 m — H = 5,4 M,
a npu L = 12...24 m — H pasua: 6,6; 7,8; 8,4; 96 M u npu L = 18...
...24 M — H = 10,8 m. Tlpn ware kpaitnnx koqonH 6 miu 12 M, a cpen-
HUX — 12 M u L = 18...24 m Buicora H pasma: 6; 7,2; 7.8; 8,4; 9,6;
12 M, npu L = 24 m H pasna: 13,2; 14,4 m.
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Pac. 1.1. CxeMH NMONEpEUHHX paM KapKacOB OXHOSTAXMHHX SKaHmi C THAOBHMH
3Ke/Ne306eTOHHEIMH KOHCTDYK IHSAMH: .

& — GecKpanoBOe 37aHRE ORKONPOJeTHOE; 6 — TO e, ABYXMPUJETHOE; 8 — OGODPYAOBAHHOE MGCTO
BrME KpaHaMy; [-— KoJiokHa; 2 — puresb; 3 — MaHeab DOKDHTHA) § — NogKpaHoBan Gaaxa

5



Tabauya 1.1

Homuranbnas Mlar konoun, M ,,p[(ﬂ,'g‘}';"_',‘
Bucora IpysononbeMHoCTh OTMeTKa !
$TaAXKaA, KpaHa, T TOJIOBKH noj-
H, u KPaHOBOTO
peabca, M Kpattuux cpeaHHx 18 -24
8,4 5 8 O : 6,35 6 uan 6 unu X X
. 12 12
8; 125; H 5,75 6 nan 6 uan X X
12 12
9,6 5, 8, O 7,55 6 unn | 6 nan X X
. . 12 12
8; 12,5; H 6,95 6 uau 6 nu X X
12 12
20; H 6,55 6 uan 6 unu X | X
- 108 5; 8, O 8,75 12 12
'y! ) ) h 6 6 X x
6 uan 12 X X
12 |
8; 125; H 8,15 6 6 X X
6 nau 12 X X
12
20; 32; O; H 7.75 6 6 X X
6 nau 12 X X
_— : 12 )
12 8; 125; O 9,35 6 uin 12 X X
20; 32; O; H 8,95 12 X X
32; H 8,6 — X
13,2 - 8; 125; O 10,55 6 unn’ 12 - X X
20; 32; O, H 10,15 12 ‘ X X
14,4 8; 12,5; O 11,75 6 uan 12 X X
20; 32; O, H 11,35 12 X X

Yeaopnsie obosuauenun: O -— obnervenuntt pexkuM paoTn, pexuMHas rpynma 3K;
H — nopManbusift pexxuM paboTsl, pekHMHas rpynna SK.

B 31aHHsIX ¢ MOCTOBBIMH KpanaMH (pHc. 1.1,8) BLICOTH LEXOB H OTMETKH
Bepxa KpaHOBOH KOHCONM NPHHHMAIOTCA B 3aBHCHMOCTH OT Ha/IPENbCOBOTO
Ta6aputa KpaHa, NpeLyCMOTPEHHOro B JaHHOA cxeMe. [IpH 3TOM yuHTHI-
BaloTCH BBICOTH pesibea (¢ momkaankamu) 150 MM u noaxpanoBoit Ganaku
1400 u 1000 MM coOoTBeTCTBEHHO mpH Iuare KoaoHH 12 u 6 M (3a
YCKJIoueHHeM 3JaHu#i BeicoTofi 8,4 M, /I KOTOPHX MOAKPaHOBas 6an1Ka
npuHsTa BbicoTod 800 MM). B Ta6n. 1.1 npHBeleHbl raGapHTHHIE CXEMEI
3nanuil, oO0OPYJOBAaHHBIX MOCTOBLIMH 3JIEKTDHYECKHMH KpaHamu oblero
HasHayeHHsa rpysonogbeMuoctbio ‘5—32 1t (FOCT 25711—83).

QO6uHe , KOHCTPYKTHBHBIE . CXeMbl -3J@aHHH H3 THIOBBIX KOHCTPYKUHA
MMEIOT DPASHOBHIHOCTH, Onpefe/ifieMble PAa3JHYHBIM COYeTaHHEM ILATOB
KOJIOHH H CTPONHJIBHEIX KOHCTPYKLHH, a Takxe BHJIOM NOCJAENHHX.



B 3naHusx ¢ He6ONBIIMMH nposeramu 12, 18 M u BuicoToll 116 10,8 m
NPHMEHSAETCS CXema, B KOTOPO#i 1Al KOJIOHH KPalHHX M CPeAHHX psinos,
2 TaKXKe CTPOIM/IBbHLIX KOHCTPYKUHA NPHHHMAeTcs 6 M. Hpyro#i sapuant
STOH CXEMEl NDHMEHSETC A KapKACHBIX 3JaHAM, B KOTOPHIX Lar Ko-
JIOHH KPaHHHX H CPEAHHX PAJIOB, 2 TAKIKE CTPONU/ILHKIX KOHCTPYKUHH —
12 M (ra. 3). ]

Ilpn mare KONOHH KPaWHHX W CpeAHUX pajoB 12 M u nuuTax [poJiee
ToM 6 M MOXET MPHMEHATBCS KOHCTPYKTHBHAs CXeMa ¢ NOICTPOIHIIb-
HbIMH KOHCTPYKUHSIMH, CBOACTBEHHAasi CPaBHHTEILHO BBICOKHM 3IaHHAM
C MOJBECHBIM TPAHCNOPTOM. BO3MOXHA M ApPyras KOHCTPYKTHBHAR cxeMa
8llaHHA C MOACTPONH/IBHBIMH KOHCTPYKUHAMH, B KOTOPOH IIAar KOJOHH
Kpailnux psmoB 6 M, a cpemunx — 12 M (ra1. 2). B nociennux ABYX cxe-
Max CTPONHJIbHBIE KOHCTPYKLHH PACIONAraloTCs ¢ LIaroM 6 M H OmoH-
paloTcsi: B MEPBOM CJy4ae HA MOACTPONM/BHBIE KOHCTPYKUHH, 2 BO BTO-
pOM-— H2 KOJIOHHB KpaHHHX DPAJOB, a [0 CPeIHHM PSJaM — HA NOk-
CTPONHJIbHEIE KOHCTPYKIHH. ' ‘

Ilpy mare KoJOHH KpallHHX H cpeiHHX pafoB 6 wam 12 M B Kaue-
CTBe HECYLMX KOHCTPYKUWA JJIfi NOKPHITHA ONHOSTAXKHHIX I[IPOMbILLLIEH-
HBIX 8JaHWH mposieTamy 12, 18 u 24 M MOryT HCRONB3OBATLCH MAJOYKJOH-
HBI® NVIMTH WaH nanenH-o6onoukn KHKC. 3tH KoHCTpykuum omupatores
Ha MOACTPOTUJIbHEIE OajlKH, YJIOXKEeHHHe BIOJAb 3[aHHs, OPH Iare Ko-
JIOHH KpaHHX H CpeIHHMX DsZoB 6; 12 M WM HAa NOACTPONHTbHLIE (PepMBI
opu mare Kosoud 12; 18 wm.

OnopaMH NOACTPONHNBHEIM KOHCTPYKIMAM CHAYXKAT KOJIOHHEL

llpu mare xonows 6, 12 M u nposerax 30 M u Gosee B KauecTse
HECYWIHX KOHCTPYKUHHA J/ISi TOKDHITHH OJHOSTAXKHLIX NPOMBUILISHHBIX
3MaHHH MOXHO NPHMEHATb XKeJesoGeTOHHble apKh (M. 3) WIH CBOAM, .
coGupaembie u3 naueneii-oonouek KXKC ¢ saraxkamu. APKH WaH. cBombI
OMHPAIOTCA HA NOACTPONH/IbHbIE KOHCTPYKUWH, OMOPAMH KOTODHIM CJy-
KaT KOJOHHBI.

OnHo3TaXHble 3ManHs GOMBIIHX Pa3MepPoB B maHe LeAATCH TeMiepa-
TYPHBIMH IIBAMH B NONMEPEYHOM (2 HHOTJA H B NPOJOJIBHOM) HaMpapJeHuH
Ha OTIeNbHBE GJNOKH. : :

Ilonepeunsiit u npogobHLI TEMIIEPATYPHBIE 1IBbE BHINOJHAIOTCA HA .
ClapeHHBIX KOJIOHHAX. :

1.2. MPMBA3KA 3JIEMEHTOB KAPKACA 3[ARMS
K PA3BMBOYHBIM OCaM

KOHCTPYKTHBHYIO CXeMy 37aHAS KOMIIOHYIOT B COOTBETCTBHH C NPHHATOH
CHCTEMOH NPHBA3KH KOJNOHH KPafHHX psJOB H HApYXHbIX CTEH K Mpo-
JOJILHBIM Pa3GHBOYHBIM OCSIM.

B 3namusx Ges MOCTOBHIX KpaHOB n 060pyNIOBaHHLIX MOCTOBBIMH
KpaHaMH TIDySONOLBEMHOCTBIO 10 32 T C OG/ETYeHHHIM H HOPMAJbHbIM
PexXnMaMH paGoThl, COOTBETCTBEHHO pexXKHMHbie rpynin 3K # 5K, npu mare
KOJMOHH 6 M H BhicOTe 3Taxa (DacCTOsSHHe OT MOJA IO HH3a HEeCYIIHX KOH-
CTPYKUHA NOKPHITHA), npHHHMaemol u3 Taba. 1.1, pa3GHBOYHAs OCh
pOXOIUT M0 HAPYXHOH rPaHH KpaHHEro pAja KOJNOHH (Hy/eBas mpH-
Bsi3ka) (puc. 1.2,q). : s

7



| e
LT
iy
I
Ibl
lu
=~
~L\l\’l
[ T oY)
e
ke

1 3
[ Puc. 1.2. TIpuBsaka KOJIOHH K Koopau-
oo l HATHEIM OCAM:

1N a — KpallHHX DRAOB €HYJIeBast NPHBA3KA»; 6 —
-_— To e, cMelieHha® ua 250 MM, & — CPERHHX

Yy pAgOB; & — B TOPLAX 3gaHHs npH CMelleHHH Ha
e 500 MM; 8 — TO Ke, NpH CMEUleHHH Ha pasMep

- d e, onpefensieMbll pasMeLieHHEM Kpenseuus
N~ CTeH; € — B MONEPeUHbIX TeMNEPATYPHHX WBaX,
/i OCHOBHAR; ¢ — TO Xe, JRONyCcKaeMas; 3 —
— —_ CpeaHHX PSAROB B BPOAOJBHBIX TeMNepaTypHbix
[Wpax NpH HANHUHKK [OACTPONMIBHBIX KOH-
cTpykUMll; ¥ — DpH Nepernane BHCOT DoNepex
C 2501 750 NpoJIeTOB 35aHHH; K — TO K€, NapaleNbHbIR
npoJieTOR 3naHufl 6e3 NOACTPONUJbLHNX KOH-

t.ﬁﬂﬂ CTpYKUH#H; 4 — TO XKe, NPH MNOACTPONHILHEIR

KOHCTpYKIUAX; [ — KoJOHHa; 2 — pHIeab;
K ﬂ 3 — cTena; 4 — daxBepxoBasi KOJOHHA

HapyxHble FpaHH KOJOHH CMEIAOTCA € NPOAOJILHBIX oceft Ha 250 Mm
HApYXKYy B SaHHsX, 0GOPYJAOBaHHEIX MOCTOBbIMM KPAaHaMH TpYSOMOLLEM-
HOCTBIO 32 T NIpH Luare KOJOHH 6 M M BBICOTE OT M0/1a 0 HH3a HECYIIHX
KOHCTpyKuHi nokpeitas 10,2 M, a Takxke NP KpaHaxX moGoil rpysonofb-
€MHOCTH, mare KojoHH 12 M H BBICOTE 12—14,4 m (puc. 1.2,6).

KO/IOHHE! CPEeHUX PSJOB, 32 HCKJIOYEHHEM TeX, KOTOPhie NPHMBIKAT
K NpPOAOABLHOMY TeMIepaTypHOMY IWBY, H KOJOHH, YCT2aHAB/IMBASMbIX



B MecTax IMepenaja BhICOT NpOJeToB
OJIHOTO HaTpaB/eHHs, NPHBSI3LIBAIOT-
cA Tak, uTOGbl OCH CeueHHs HaJKpa-
HOBOH 4YaCTH KOJIOHH cOBnajatu ¢
MPOZOJBHBIMH M [IONEPeYHBIMHE pas-
GuBounblMH ocaMu (puc. 1.2,8).

TeomeTpuyeckHe OcH cedeHHH KO-
JOHH (32 MCK/IOUEHHEM TeX, KOTo-
pble PUMBIKAIOT K [IONIePEYHOMY TeM-
nepaTypHOMY LIBY H K Topuam 3ia-
HHs) JOJ/IKHBI COBIIAZATh C noreped-
HbIMH PasGHBOYHBIMH OCAMH. A reo-
MeTPHUECKHE OCH TOPLOBBIX KOJOHH
OCHOBHOTO KapKaca CMEIaloTCs OT N0o- A
nepeuHbX Pa3bUBOYHLIX OceHl BHYTPb
spanus Ha 500 MM HIM HA pasMep, E‘fo ::i:%»;:ﬁ?%ﬂri)z‘n MOCtonoro Kpana
Kpatublit 250 MM (pHc. 1.2,2):' aTagke O renewma wpana; 3 — mocr
Ha pasMep e, ONpPele/IieMbIH PAa3ME-  xpaus; 4 — koaeco KpaHa; § — MOJKPaHOBHIE
[eHHeM neraneﬁ erHJ'IeHHﬂ CTeH penbc; 6 — noakpakoBas Ganxa; 7 — Ko/aouna
(puc. 1.2,0).

+ - BHyTpeHHHE ITOBEPXHOCTH TOPLOBBIX CT€H COBNAJAIOT C MONEPeYHBIMH
pa3GHUBOYHBIMH OCSIMH, TO €CThb HMEIOT «HYJIEBYIO IPHBSSKY». '

INonepeuHble TeMnepaTypHble IIBH BBIIOJHSIOTCS HA MapHLIX KOJOH-
HAX, TeOMeTpHUeCKHe OCH KOTOPHIX CMEILAOTC C PasGHBOYHON OCH (pac-
TMOJIOKEHHOH N0 cepelinHe wBa) Ha 500 MM B KaXnyio cTOpoHy (pHC. 1.2,),
M Ha pasMep GoabmHil, HO KpaTHeiH 250 MM (puc. 1.2,0).

TlpononbHble TemmepaTypHble IIBBI YCTPAHBAIOTCA HA ABYX KOJOHHAX
«cO BCTaBKOH» (IPOMEXKYTOK MeXNy pPa3GHBOYHBIME ocsiMu). PasMeps!
BCTABOK 3aBHCAT OT NMPHBA3KH KoMoHH M paBuel 500, 1000, 1500 MM uau
Jpyromy pasmepy, Ho KpatHomy 250 MM (puc. 1.2,3).

KO/MIOHHE B MPOJOJBHOM TEMIICPATYPHOM ILIBE K MNPOAONBHBIM OCSAM
NPUBASLIBAIOTCS [0 CJAEAYIOUIMM NPaBHIaM:

KOTJa 1ar KOJOHH KpalHMX H CpeJiHHX PSfioB OJHHAKOBhi (6 mim
12 M), TO ecThb KOria HeT MOACTPONHMJBLHBLIX KOHCTPYKUMH, STH KOJOHHbBI
NPHUBA3KLIBAIOTC K MpPOJOJBHBIM OCAM aHAJOTHYHO NPHBA3KE KOJOHH
KpaliHux panos (puc. 1.2,0,6);

Ipu luare KOJOHH KpaHHHX pajoB 6 M, a cpexnux — 12 M, To ectb
KOrJa HeoGXOAUMBI MOACTPONUIbHBIE KOHCTPYKIUHH, PacCTOSHHE MEXAy
NPOAOLHBIMH Pa3GHBOUHBIMH OCSIMH H TPaHfMH KOJOHH, 0OpauieHHbIMH
B CTOpPOHY TeMIepaTypHOro IuBa, NpHHHMaercs KparHbiM. 250 MM.

[lepenan o BHICOTE MONEpPeK NpPOJETOB 3JaHHsl NIPH PHreJaax B pas-
HEIX YPOBHAX BRINOJHSIETCSI, KAaK TPaBH/IO, HAa NAPHBIX KOJOHHAX CO
«BcTaBKoO#» (puc. 1.2,u). Pasmep «BcTaBKM» ¢ JOKeH OHTb He MeHee
300 MM, a npu GoabllleM pasMepe — KpaTHbIM 50 MM H paBHATRCH OKPyr-
JIEHHOfi CyMMe CJIeAyIOWHX pasMepoB: 3430pa e MexAy Kpafinedi momepey-
HOH OCbIO MOBBILUIEHHOTO MPOJieTa H BHYTpPeHHeH [JIOCKOCTBIO CTEHH, TOJ-
WHHE! CTeHH! { W 3a30opa He meHee 50 MM MeXJy HApYIXKHOH IJIOCKOCTBIO
CTeHBl H KpafHefi monepeuHol KOOPAHHATHOH OCHIO NOHMXXEHHOrO Mpo-
Jera.




' Tlepenainl BBLICOT Napas/eNbHBIX I[IPOJMETOB HA NAPHBIX KOJOHHAX
BLINOJIHAIOTC C MOMOMIBIO JXBYX NpPOAOJBHBIX KOODAMHATHBIX OCell CO
BCTdBROH Mexny nuMu (puc. 1.2,x,2). KONOHHB NPHBASLIBAIOTCE K STHM
OCAM TaK e, KaK H KOJOHHHI KpalHHX psnoB. Pasmep «BcTaBkH» ¢ npH-
Humaercs He menee 300 MM, a npu GosbieM pasvepe — KpaTHEIM 50 MM
H COCT2BJSIET OKPYTVIEHHYI0 CYMMY Pa3MepOB: NPHBASKH K NPOJOJIBHBIM
OCsIM rpaHedl KOJIOHH, OGpaIIeHHLIX B CTOPOHY Nepenaja, 3asopa e Mexay
H2PYXKHOH FPaHbIO KOJIOHH MOBBULEHHOrO NPoJieTa W BHYTPEHHEH MI0CKO-
CTBIO CTEHBI, TOJILHHB CTEHBH H 3a30pa He MeHnee 50 MM MeXJy HapyX-
HO# MJIOCKOCTBIO 3TOH CTEHbl H I'PAHBIO KOJOHH MOHHXKEHHOTO NPOJeTa.

Paccrosiune oT pa36HBOUHON OCH [0 OCH MOAKPAHOBOH GAJKH mpHHH-
MaeTCsl €IHHLIM A1 BCeX YHHPHUHPOBAHHWX cxeM A = 750 mm. Omuo
CKJIajibiBaeTca B3 rabapHTHOro pasmMepa KpaHa B, pasmepa ceueHHs nof-
KP2HOBOH 4acTH KOJMOHHH h; M TpeGyeMoro 3a3opa MeXiy KPaHOM H Ko-
Jounoli (puc. 1.3).

1.3. KOHCTPYKTMBHBIE PELLUEHMA

IpoMblIIEHHEIE 31aHHA MPOEKTHPYIOT B COOTBETCTBHH C YHH(HLH-
POBaHHLIMH THNOBbIMM CXEMaMH B BHJE IVIOCKOCTHBIX CHCTEM C fonepey-
HEIMH pamMaMH, OOpasOBaHHBLIMH CTOHKAMH (KOJIOHHAMH), 3aILEMJEHHBIMH
B ¢GyHAaMeHTaX, M pPHreJaMH (CTPONH/IbHBIME GajkaMu, (GepMaMH HJH
apKaMH), IIapHHPHO COEJAHHEHHBHIMH CO CTOMKaMH (CTOeUHO-GanouHasn
CHCTEMA). )

[MokpuITHS 3H2HHE BBINOJHAIOTCA M3 TJIOCKHX KPYHHONAHEIbHBIX
eJIe300eTOHHEIX [JIHT WM [POCTPAHCTBEHHBIX 3/JEMEHTOB B BHIE 060-
JIOYEK HJIM CKJANOK.

CBopubie Xee306eTOHHBIE JIEMEHTHl MEXKAY COBOH COnpsAraloTcs Ha
6onTax W CBapKe 3aKAalHbIX JeTajell C MOCJEAYIOUHM 3aMOHOJHYHBA-
HHEM IUBOB OETOHOM HA MEJIKO3eDHHUCTOM SallQJHHUTeNe.

[IpoctpancTBeHHAs KeCTKOCTb 3aHHs OOeCHeuHBaeTCA B nonepey-
HOM HalpaB/eHHH PpaMaMH KapKaca, a B IPOJOJIbHOM — MaHe s IMH TOKPLI-
TH#, TOAKPAHOBLIME Oa/JKaMH H BEPTHKAJbHBIMH CBA37MH, yCTaHABJHBae-
MBIMH B KaXa0OM TeMIepaTypHOM OJ0Ke BIO/Jb OPONOJBHLEIX PsIOB
KOJIOHH. '

IlpousBoncTBeHHble 3JaHHS [POEKTHPYIOTC C YueToM TpeGOBaHHi
OCBEICHHOCTH M BeHTHIAuMH. B pane spmaHuil TeMneparypHO-BIaXKHOCT-
HBIfi peXHM NOAJePKHBASTCS CBETOBBIMH M Aa3PALHOHHBIMH (DOHADSIMH,
Has 3nanuii nponetoM 18 M (oHapu [HPHHOH 6 M, NPH GOJNBIIKX NpoJe-
tax — 12 M. B kpafimux nponerax 3paHuii QoHapH, Kak [paBHJO,
He ycrpauBaiorcs. [Ipu GechoHApHBIX NOKPLITHAX TEMIEpaTypHO-BIaXK-
HOCTHBIH PeXHM BHYTPH 31aHHA obeCneyHBaeTCsi NPHHYAHTEILHOHA BeH-
THASUMEH, OCBEIEHHE ~— JIOMHHECUEHTHO.. ’

1.4. BEPTMKANLHBLIE M FOPM3OHTANLHBLIE CBA3M

Hasnauenune cBaseit — obecneunTh KEeCTKOCTb 3JaHHs B 1e/IOM, yCToi-
YHBOCTb CHKATHIX [OSCOB pHreJiell MoNepeyHuiX paM (CTPONUJBHEIX GaloK
H ¢epM) H BOCHPHATHE TOPH3OHTAIbHEIX BETPOBLIX H TOPMO3HBIX KPaHO-
BHIX Harpysok. : .
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Beprukajbubie cBsau., Topuson- z
TaJlbHasi CHJa OT BETPOBOH M KPaHO- !
BOH Harpysok, NpPWJIOMeHHas K no- —
KpPBITHIO, MOMET BbI3BaTh jJedopma- 1L
LIHIO pHreJieli nonepevnbix pam (cTpo-
nuiAbHBIX 6ajioK HJIM (pepM) U3 MaOC-
KOCTH, & TaKXe, ec/li OHa NpuJo- _ \
}KeHa K- OfHOH KOJIOHHE,— NOTEepIo a
ee ycrohuuBocTH. Bo nabexanue sro-
T0, YCTAHABJIHBAKTCA CIelHaNbHbIe
BepTHKa/lbHBle CBA3H. B MX cocraB
BXOJAT:

CBSI3H MEXJy CTPONHJbHBIMH Gall-
KaMu HJau depMaMH s BKJIIOYECHHS
KpPOBE/IbHOT'O JMCKA H3 IJIHT MOKpHI- 2
THS1 B COBMECTHYIO paboTy C nomnepey-
HBIMH paMaMH; 3TH CBSi3H B Buje
KPeCTOBOH pEmeTKH H3 CTajJbHBIX
YIOJIKOB  YCTAaHABJHMBAIOTCH MEXAY
CTPONUJIBHEMH GaJiKaMH WJIH (ep-
MaMH B MJIOCKOCTAX NPOAOJIbHEIX PA-
noB konouH (puc. 1.4,a) B Kpatinux

fYeKax KaXJOro TeMnepaTypHOTO
H0Ka M KpenaTcs C MOMOILbIO CBap-
KH K 3aKnaiybiM JeTaJiaM OTMOPHBIX
CeYeHHN CTPONMJbHBIX O0aJiIoOK uay

dbepwm;

Puc. 1.4. Cxemul cBaAzefi:

@ — DpoaosibHble  BepTHKAJIbHBE CBR3H; |
0 — ropHsOHTa/bHhe PaclopKH; 8 — ropu-
30HTaNbHHE AHadparMel; | — depuu HB
YrosKOBOR CTanH; 2 — CTajbHHE pacnop- -
KH; 3 — KpecToBble CBSISH H3 YyroiaKopolt
CTaNl; 4 — CTaJbHHE THIKH; § — CBA3EBHE .

CTajbHBIe DACMOPKH, YCTaHABJIH- GEPMBl B NIOCKOCTH DOKPMTHR .
BaeMple B OCTAJBbHLIX siueHiKax B TOH - : o
e MIOCKOCTH B YPOBHE Bepxa KOMoHH (puc. 1.4,6) Ans népenaum ropy-
SOHTAJILHBIX HarpysoK Ha BCe KOJIOHHB B NPOAOJILHOM HAnpaBieHHH;
BEPTHKaJIbHLE KDECTOBLE WIH NOPTAJbHbE CBA3H M3 CTAJbHHX MPO-
KaTHbIX mpoguieit (puc. 1.4,a), ycranasiupaeMue Ans yBenudenus obmedr
NPOJOJALHOH YCTOHUYMBOCTH 3MAHUS B Ka¥JoM ' IPOAOJNLHOM pally MeXay
ABYMs CMEXHBLIMH KOJOHHaMH B CePeliHe TeMIepPaTyPHLIX GJIOKOB, OHH
KpenaTcsa K 3akJajHbiM JeTalsAM Ke/e300eTOHHbIX KOJOHH C NOMOILbIC
NPHBAPHBAEMBIX KOCHIHOK. JTH CBf3H BBePXY AOCTHTAIOT NPOAOJbHBIX:
CTATLHBIX PACNOPOK B GeCKPAHOBHIX 3JaHMSAX M NOAKPAHOBBIX GajioK
B 3]aHUAX C MOCTOBLIMH KpaHamu. Ilpu GoblioM pacCTOSHHM MeXIy
BEpXOM MNOAKPAHOBBIX 6ajioK H NPOAOJILHBIMH pacnopKaMM BepTHKaJAb:
HEIE KDECTOBLIE CBsA3H HAPAIUMBAIOT 10 PACNOPOK JAONONHHTE/bHbLIMH SJe-
MEHTAMH H3 CTaJbHBIX MPOKATHHIX Tpoduieti. '
Ecu Bce KOJIOHWH B NPONOJIBHOM HANPABJEHHU 31ANHs HUMEIOT Oofu-
HaKOBYIO KECTKOCThb HJIH BBICOTA CTPORMJIBHBIX KOHCTPYKUME Ha onopax
ue npesbiaer 800 MM, BepPTHKa/bHbe CBA3H MeXIY depMaMu (6anxamu)
He CTaBsiTCH. _ S
BepTuKa/bHbe CBsi3M, ycTaHaB/IMBaeMhle MEXJy KOJNOHHaMHM, paccun+
THIBAIOTCH HA JAEACTBHE BETPOBHIX 'HATPYSOK, MPUJIOKEHHBIX K TOPLIOBHIM
CT€HaM, H MpPOAOJbHbIX TOPMOSHEIX HArPysOK OT MOCTOBHIX KpaHoB.

]
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Tabauya 1.2 " Topu3oHTajIbHbie CBSA3H MO BEPX-
Munnwannaas HEMY mOacy. B 6ecnporoHselx mo-
Brn mecymen RNt KpbiTHAX OecthoHapHBIX 3JaHHH XKeJe-
CTPONBAbROH KOHCTDYKILMK peGep MAHT 300eTOHHBIE MJIHTH! YKJAaabBaOTCS
Kapikaca sqanns nunof | anunos  HETMOCPEJCTBEHHO HA  CTPOMHJIbHbIE
6u | I2v  BaJKU HIH (epMbl H NIPHBAPHBAIOTCA
B Tpex yriax c cobjiofeHueM pas-
glKT:abmge xoucTpykuwu | 70 | 100 mepoB OnmupaHMsi IUVIMT Ha CTPONHJIb=
CTpgf(‘:‘l‘l’d:T°““”e KoH- | oo | 100  Hble KOHCTPYKuun. Munmmanbnas
Kamennne koHcrpykumn | 120 | 150 ~ AJMHH3 ONHPAHHA IJIMT HA CTPOMHJIb-
Hbleé KOHCTPYKIHH B 3aBHCHMOCTH OT
BHJA KOHCTPYKIHH KapKaca 3[aHus
npupeieHa B taba. 1.2, [Ipu stom pomkHa ObiTh ofecrmedyeHa cBapka IO
Beell J/IMHE HJIM LUHPUHE ONMPAHHA 3aKJaJHOM JETa/IH NaHe M Ha 3aKjaj-
HYI0 JeTanb ¢epMbl uian 6anku. CilefoBatenbHO, 06pasyeTcs KeCTKHH AHCK
H HEO6XOAMMOCTH B AONOJHUTEbHBIX TOPH3OHTANBHBIX CBsI3fX B HJOC-
KOCTH NOKDHITHSI OTHAJaeT.

JKecTku#l JHCK NOKpHITHST ofeclleduBaeT NpPOCTPAHCTBEHHYIO paboTy

KapKaca 3JaHHsi, eC/H B ILIOCKOCTH JIMCKa MOnepedHasi TOPH3OHTA/NbHANA
Cuia, NPHXOAAWASACH HA OfHY MJHTY, He npepniuiaer 15 kH (m1s maut
1,6 X 6 m— 10 kH). Ilpu Goiblinx 3HaYeHHSIX NOMEPEYHOA CHJH IO
BEPXHHM MOACaM ()ePM YCTaHABJIMBAIOTCH CBSI3H H B KaXJOi IJIHTE OHO
NPoao/bHOe Pebpo ¢ ABYX KOHLOB NMPHBAPHBAETCA K CTPOMHJILHBIM KOH-
CTPyKuusiM, [IpH TaKOM KpenJieHHH IJIHTAa SBJSETCS TOPH3OHTANbHOH
pacnopkoii B MOKPHITHH. IIpH CcO6/MIONeHHH YCJIOBHH NpPHBApKH TJIHT
K HECYIIMM CTPONHJIBbHBIM KOHCTPYKIIHAM pacyer MXeCTKOro IHCKa Ha
[Omepeynyl0 CHIy MOXHO He NPOH3BOIMTH I GeCKPaHOBHIX 3jaHHMH
¥ 31aHHH C MOCTOBHIMH KpaHamu rpysonopsemuoctsio 10 50 T. Ecan
pacuetT HeOGXOIHM, TONepedyHas CHJA B KeCTKOM JHCKe Olpele/sercs
KaK B 6eCKOHEUHO KECTKOH Hepa3pe3HOH Oajke Ha ynpyrux onopax
(momepeyHbIX MM MPOZOJBHBIX paMax KapKaca 3JaHHs).
v ¥Yerpoficto GoHaps B 6eCnpPOTOHHBIX MOKPHITHAX CHHXKAeT XKeCTKOCTb
fMCcKa. B s3ToM ciyuyae Ha MOADOHAPHBIX yYacTKaX NMOKPBITHHA MO BEPXHHM
NOSicaM CTPONHIALHBIX 6aloK HIH (depM Iis obecriedeHHs HX YCTOHYHMBO-
CTM H3 IVIOCKOCTH NPeAyCMAaTPHBAIOTCS TOPH3OHTAJIbHEE CBSI3H B Kpaii-
HHX NONpOHAPHBIX IIarax KOJOHH B BHJE CBR3eBOH (hepMbl M3 CTANbHBIX
yrosikoB, B ocTaqbHbIX MOADOHAPHBIX larax KOMOHH B TOH e IIOCKO-
CTH CTaBATCS CTaJbHbe PACIOPKU M TSAXKH IO KOHbKY (hepMbl HIH Hanku.
PacnopkaMy BOCTPHHHMAIOTCS CXHMalomue, a TsXXaMH — pacTATHBaio-
wHe ycuaus (puc. 1.4,8).

Ecan ¢oHapb He AOXOHT 1O KOHIA TeMmeparypHOro 6i10Ka, TO CBSASH
MO BEPXHEMY MOSCY CTPONMMIbHLIX 6ajoK WIH (epM B KpafiHUX luarax
KOJIOHH He CTaBaTCs. B 9TOM cjlyuae TSXKH H PacnOPKH KpemsTcs K 3Je-
MeHTaM IIOKPHITHSI KpaHHEero lara KOJIOHH. .

FopusoHTANLEbIE CBA3H MO HHXHEMy moscy. B GecnpOroHHEIX MOKpbI-
THAX GOMbIION BBHICOTH KPOME TOPH3OHTAJbHBIX CBf3efl IO BEepPXHeMY
noscy 6ai0K HiIH (pepM YCTPAHBAIOTCS TOPH3OHTAJbHBIE CBASH 10 HHX-
HEMY TOSICY CTPONHMIbHBIX KOHCTpYKuuf. HeoGXomMMOCTb B STHX CBA3AX
0GycJIOBNeHa TeM, 4TO BeTpoBas Harpyska, JleHcTBYylomas Ha Topen 3ja-
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HHSl, BBI3bIBAET H3THO TOpIIOBOA "CTE€Hbl M HOKPbITHE [PH 3TOM HCIOMb-
3yercs KaK TODM3OHTa/bHAfA Onopa Crensl. B’ sjanmax 60JbILOH BHICOTH
H €O 3HAUHTEJbHBIMH TPOJIETaMM 3Ta Onopa ycTpaHuBaeTcs B ypPOBHE HHX-
Hero nosca CTPONMHIbHBIX 6aloK WK (epM B BHJE TODUSOHTAJbLHOH CBA-
3eBOf (hepMbl, COCTOSIIEH U3 CTANbHBIX YTOJKOB M HHIXKHHX [OfCOB ABYX
CMEXHbIX CTPONHJBHBIX 6ajloK WiIH (epM.

Eciu ropu3oHTajbHOe YCHJIH€ OT BCEX HArpysoK Ha KaXAylo naHelb
nOKphITHA He npesbiuaer 10 kH, TO ropusoHTra/bHbe CBASH NO HHKHHM
nosicaM CTPOMHJIbHBIX 6asioK (pepm) ue TpeGyloTcs.

TopUSOHTANbHEE YCWIHs ONpeleasiorcss Aisi 610KAa 3laHMs MPH -
HanGoJlee HEBBITOJHOM PACIIONOXEHWM KpaHOB B Kaxnom Gnoke. Ilosche-
HHS ¥ YMC/IOBbIE MPHMEPH ONPEJEIeHHs T'OPH3OHTAIbHbIX YCHJIHHA OT Kpa-
HOBOJI Harpysku npuselennl B [16].

[Ipu COMOKMPOBAHHBIX 3JAHUSX C 2KeJe300EeTOHHBIMH  KOJTOHHAMH
onuoit BeicoTH (0 18 M), 060pyaOBaHHBIX BO BCeX NpOJeTaX MOCTOBBIMH
KpaHaMH TPY30MOAbEMHOCTBIO 20 30 T BKIIOYHTENbHO H C (OHAPAMH
BO BCeX NPOJETax, FOPHUIOHTANbHBIE YCHAHSi OT KPaHOB MOryT mnepeja-
BaThCS HA KApKAC 3JlaHus [VIHTAMH DOKPHTHS. Kapkac npoBepserca pace
4eTOM HA FOpHSOHTaJIbeIe YCHJITHA.

[Ipu Tpy30mONBEMHOCTH MOCTOBHIX KpaHOB 10 30 T H YHC/Ie NpOJETOB
¢ ¢onapamu ne Gonee 50 % obuero uucia Npo/ETOB IVIHTH NOKPHTHA
o0eclieyHBAIOT pacnpejie/ieHHe TOPUBOHTANBHBIX YCHIMA OT KpaHOB Ha
KapKac 37aHHsi. B 5ToM Caydae pacueT Ha TOPH3OHTaJbHblE YCHIHA
MOXXHO He MpPOM3BONMTb, M TOPH3OHTAJbHbHE CB3U MO HHKHHM MOsACaM
He TpebyloTes.
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FNABA 2. NPUMEPb! PACHETA KOHCTPYKUMH
OAHOJTAMHOIO TPEXMPOJNETHOIO 3AQAHUSA
C WATOM KOJIOHH TNO KPAMHEMY PSlY 6 m,
NO CPEQHEMY — 12 M

2.4. NAHENM NOKPLITUW

B coBpeMEHHBIX OJIHOSTAXKHBIX NPOMBIVICHHBIX 3JaHHAX OCHOBHBIM
KOHCTPYKTHBHBEIM DELIEHHEM NOKDBLITHH SIBJSIOTCS NaHENR, YKJiajbBae-
Mbie Ha Ganku WM ¢depmb. B 3aBucHMocTu OT mara koOHH M pasmepa
NposieTa NPUMEHSAIOTCH ‘Te WJIH HHbie naHesu. [lpu mare KoJIOHH B Kpafi-
HHX psafax 6 M, & B cpeAHHX 12 M MOXHO NMpPUMEHSTb A8 NOKPHITH
nanesn 1,5 X 6 unn 3 X 6 M, ycraHaBiauBas no CPelHHM psifiaM KOJIOHH
NOACTPONU/IbHbE KOHCTPYKIMH. CrellyeT yuHTHIBaTb, 4TO pacxol 6eToHa
Ha 1 M? mOoKpHITHA npu nauensix 3 X 6 M npumepHo Ha 17 % MeHblle,
4eM npu nameasx 1,56 X 6 m.

[Tanenu cocroaT u3 nauT TOMIUMHOA 25—30 MM, OHOJIMTHO CBA3aH-
HEIX C NonepeyHbIMM K NPOMOJbHBIMKH Pe6GpamH, pasMephl ceyeHHss KOTO-
PHIX 3aBuCAT OT raGapuTOB naHesel, Harpy3oK Ha HHUX H omnpelensoTcs
pacqeTom. :

[lauTel nanenefi B 3aBHCHMOCTH OT COOTHOUIEHHS! CTOPOH PacCYHTHi-
BalOT WJH Kak onepThie 1m0 KOHTYPY, WM Kak 6aJsioyHble, a NonepevyHbe
H MporoJibHbe pefpa — Kak paspesnbie CBOGOAHO oiepThle 6aaku. Ha-
Tpy3Ka Ha KaXAOe MpoAOJbHOE Pe6pO, HE3aBHCHMO OT KOJHYECTBA M0=
nepegHbIX pefep, NePejaeTcs C NOJOBWHB LIMPHHBI NAHEJU KaK PaBHO-
MepHO pacnpejesieHHaq. - _

llanesn usrotaBiuBaloT H3 GeTOHA KaaccoB B15—B45 u apmupyior:
MJIHTy — CBapHOA CeTKOH; mnolfepedyHrle pe6pa — MJOCKHMH CBapPHBLIMH
KapKacamH; NpoJOJbHBE pefpa — NHpeJBapHTEIbHO HANPsXKEHHON apMa-
TYpO# B BHJE OTJEJbHLIX NMPOBOJOK, KAHATOB WJH CTEPKHeH, HJOCKHMHA
CBapHREIMH KapKacaMH H CeTKaMM Ha Omopax.

2.2. PACYET NMPEABAPUTENDHO HANPIXEHHOR
MAHENIX NOKPHITUA 3X6 M '

2.2.1. QanHuie ANA NPOEKTMPOBaHMSA

Tsxenniit 6eTon Kaacca B20; xopduiueHT YCJIOBHA PAGOTHL Y4y =
=09 (Ry=11,5-0,9 = 10,35 Mlla; Ry = 0,9 - 0,9 = 0,81 M[la;
Ry.ser = 15 MIla; Ryt = 1,4 MDa; E, = 24 - 10°® MIla).

Hanparaemas apmatypa mnpono/ibHbix pebep KJjacca At-V (R, =
== 680 MIla; R;..r = 785 MIla; £,= 1,9 - 105 MIla).

[Ipu xJsacce 6eroHa B20 gmameTp apMaTypbl He NOJIKEH MPeBHILATD

8 MMm. )
. Pa6owas mponosnbuas apmaTypa nonepednbix pefep — M3 CTasH
kaacca A-II] (mpn d > 10 mM. R, = 3656 MIla). '

CeTka MJHTH, NoNepeyHast W MOHTAaXHad apmatypa pefep KJacca
Bp-I (npu d = 3 MM R, = 375 MIla; mpu d = 4 mm R, = 370 MIlla,
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Puc. 2.1. anenb noxkprTHs 3X6 M -

Rew = 265 MIla; npu d =5 MM R, = 360 Mla, Re = 260 Mla;
Es = 1,7 10° MIla).

B naHeJdH nOKpHITHs1 JOomycKaercs o006pasoBaHHE TPEUIHH. Crioco6
pe/BapUTE/IbHOTO HANPAXKEHHs apMaTyPbl 3J€KTPOTEDMHUYECKHH aBTo-
MaTH3UPOBAHHBIH HA yHopu QOpMBL.

[IpenBaputesibHOe HanpsiKeHHe Ges yyeTa noTepb NPHHATO Ogp =
= 550 MIla. ,

Beron nojBepraercst TenJosofi . o6paGoOTKe.

O6xaTHe 6eTOHA NPOM3BOJUTCH NMPH NEPENATOUHOH NMPOYHOCTH Rpp =
= 16 Mla > 11 MIla > 0,5 - 20 = 10 Mlla.

[laHesb mMOKpHTHS NOKa3aHa Ha puc. 2.1,

2.2.2. Harpy3xmu

TloZcyeT HArpy3oK HA nOKpLITHe npuBejeH B TaGa. 2.1 ¢ yueToM
KOS(XpHIMEHTa HAJEKHOCTH MO HasHauenuo Y = 0,95. .

2.2.3. Pacuer naMTL naHenu

[lauta naHeJau NpPEACTaBJIsieT cO60F MHOTONPOJIETHYIO ORHOPSIHYIO
AJMTY, OKaliMJIeHHyl0 peGpaMH.

CpeJHHe y4acTKH 3AIIEeMJEHBH NO YeThpeM CTOPOHaM, a KpafHHe ——
samemJeHbl 10 TPeM CTOPOHAM U CBOGOJHO ONeEPTH HA TOPLOBLIE pe6pa.

[I1uTa naHelu apMHpyeTCst OJHON CBapHOH CETKOM, YK/afbiBaeMON
nocepeluHe ee TOJIIUHEL



Tabauya 2.1

Harpyska
Bux marpysk# l%;r?;s:la s Uid -:;gnh
xH/m? KH/ut
lNoctosaruasn
Cnoft rpaBHsi, BTOMIEHHOIO B HETTEBYIO MacTHKY 0,15 1,3 0,195
Tpu caos pysoHHOro KoBpa Ha JerTeBOH MacTHKe a,1 1.3 0,13
AchanbroBas crakka —20 MM (p=1,8 1/M3),
1,8.0;02-9,81.095 0,335 1,3 0,436
Yrenautesvr (neHo6eTon) — 100 MM (p = 0,55 T/M3)
0,65.0,1.9,81.0,95 0,513 13 0,667
O6MasoyHas napoMsOATIHA 0,05 1,3 0,065
Hroro gin= 1,15 g, =149
[Maneab nokpeiTHS ¢ GeTOHOM 3aMOHOJAHYHBANAS
0,16 - 9,81 - 0,95 1,49 1,1 1,64
Bcero gn= 2,64 g=23,13
BpeMennas (KpaTKoBpeMeHHas)
Crerosas (c=1) gas Il pafiona :
0,7 - 0,95 sy = 0,67 14 |s=0,938
Cocpesorouennas F oT paGouero ¢ HHCTPYMEHTOM
(YUBTBIBaeTCH TOJNBKO NP pacyerte cOGCTBEHHO OJH-
¥ H nonmepeuHnix pebep), 1-.0,95 0,95 1,2 1,14

PacueTHrie nposieTsl B CBeTy!
JJIst CPeHUX YYacCTKOB!
lgg=150—9= 141 cMm = 1,4] m;
lya=298—2(1,5 + 10,5) = 274 cm = 2,74 m;
- 274
loo/ oy = 7= LU <3
ANA KpaHHHX YYacCTKOB:
g = 148,5—1—17,5— 2 = 125,5 cM = 1,255 w;

lya =274 cm = 2,74 m;
274
lon/lol =155 = 2,18<< 3.
PacuerHasa nocrosiHHAs 'Harpysxa Ha 1 M?, BK/MOuast MacCy MAHTHE

vosamuuol 30 MM,

g=g +h +1:1:25.9.981y,=

= 1,49+ 0,03-2,5.1,1.9,81 « 0,95 = 2,26 kH/m2,

rre 2,5 1/M® — njoTHOCTL TaKEJOro IKeJsie306eToHA.

Pacuernpie usruGaonie MOMEHTH ONpejeisieM 0O ABYM KOMGHHA=
IHAM 3arpyxeHud,



1. ITpu Oeilicmsur nocmoAHHOU (g pucedliseirg g
u 8pemennoll (CHez080il) Hazpy3KU. 4 1 %
“Yenopue paproBecus (X11.60 [3]) ; / ;
2 , X[ 7 i X
(g4 vl f &4 P , &
‘—12—01' 3 loz"“lm) = B W .,é;l_ . l_‘}f
p = 5 T R
M, + My 4 M) Iy, + Z y I
+ (2M3+Mll+ Mil) 101- 2 4 )
,4‘ 1 -
Ob6o3HaveHH s H PACTIONOXKEHHE MO- 2 -
oA Worrre vy
MEHTOB, JeHCTBYIOILHX B IIUTE, IO- il (7 ol
KasaHbl Ha pHC. 2.2. : —
PaccMoTpuMm cHauasa cpeliHHe yuyacT- S J
Ku. [IpuHHMaeM CJleyioHe COOTHO- PHc, 2.2, PacueTnbie cxembl H 0(03Ha-
YeHHs s MOMEHTOB J[eﬁCTBy!OlIJ.HX B NJauTe
[IeHUs MeXJAy MOMEHTaMH! namonm: ,

M,,/Ml = 0,4; Ml = M[ = M;’; a— AA5 CpeNHHX YUACTKOB; 0 == ANR Kpafle
- . HHX YYacTKOB
M, = My = Mi; = 0,4 M,.

Torna YCJOBHE PDAaBHOBECHST MOXKHO 3alHCATh

e+o i n _
—'—12—01 (Blog — lg1) = (4lgg + 1,600) M,.
Orcoaa
M. = 226+ 0,938) 1,412 (3 . 2,74 — 1,41)
1 12(4- 2,74+ 1,6 - 1,4])

= 0,272kH . m/Mm.

PaccMoTpum  KpaiiuMe yuacTKu. [lpuHHMaeM Te Xe COOTHOIIEHHS
MeXIy MOMEHTaMH M YYHThIBaeM, 4TO Ha TOplioBoM pebpe M = 0.
YcioBHe paBHOBECHsI MOXHO 3alHcaTh
- 2
@+vi,
—5— Blys— o)) = Blog + 1,6 [y) My;

(226 +0938) 1,557 (3 - 2,74 — 1,955)
M, = 12(3 - 2,74 - 1,6 - 1,255) = 0,285 kH - m/m.

1. ITpu Oedcmsuu nocmosnnotl u epemenroil cocpedomouer ot HAZPY3Kw
om 8eca paboueso ¢ WHCMPYMEHMOM.
YcnoBue paBHOBecHA

gl ,
"1%("”02"“[01)‘}' F%l = (2M1+M1+M1)102+

+ My + My + Miy) 1.

CooTHollenus MEXIy MOMEHTAMH Te e, 4TO M NMPH KomGMHauuu I,
Jas cpepnux nposeross

__gl:l lox
5 (Blos—lo) +F =3
My = -
. Tloa+ L6loy
2’26——f2]'41 @274~ 1,41) 41,14 ‘2ﬁ
= 4.274F16 - 1,41 = 0,254 kH + m/M,

6-458 17



[as kpafiHuX NpPOJIETOB:

gl !
Eu Bl — L) + F 2
3lgs + 1.6007
(3. 274 — 1.41) 1,14 222

. 2
3. 2,74+ 1,6 X 1,255 = 0)272 KH . M/M.

9,26 . 1,255¢
12

Taxum o6pasoM, pacHdeTHOH ABAseTcs KoMOMHalMs | ¢ onpeieeHHeM
apMarypel O MOMeHTaM A KpaiHHX MPOJETOB.
Hcxofs M3 NpHHATHIX COOTHOWIEHHHA MEXAY MOMEHTaMH, NOJIY4HM:

M; = M; =0,285 kH - M/m;
M, =M =M;=0,4-0,285=0,114 kH - m/m.

[Tpu moabope ceuyeHHi apMaTyphl IVIHT NPHONOPHBIE MOMEHTHI, Ompe-
HeJeHHble DPAacyeToM, cJiellyeT YMEHbBIIHTb! '

B CeueHHsX KpaiHHX NPOJETOB H NepBbiX MPOMENKYTOYHHIX ONOP HA
10 %, TO ecTb yMHOXHTHL Ha Kosdduuuent 0,9; '

B ceuyeHHsax cpeaHHX npojetoB Ha 20 %.

Pacuer apMaTypbl npoH3BOIMM 1O 6nok-cxeme 4 mpuia. 4.

Apmamypa, Hanpasrennas 800ab naneau nokpoimuf. 1. MuHHMaIbHAS
paGouast BbLICOTA MJIMTH NPH PAcCNOJOXEHHH apMaTypHOH CeTKH Mocepe-
HOHHe TOMIMHB TJIMTHL H JHAMeTpe apMaTypel 4 MM onpejenasercs no
dopmyJe -

hy= & — 2 —30/2—4/2 =13 mm.

2. XapakTepHCTHKa CXaroil 30HH GeToHa
o = o — 0,008R; = 0,85 — 0,008 - 10,35 = 0.767,
rge o = 0,85 — n1s TAXKeAO0ro GeToHa.
3, 4, 5. Tlpu Gerone kaacca B20 (yx2 = 0,9) m apmaType kiacca
Bp-1 rpaHnuHOoe 3HaueHHe OTHOCHTENBbHOH BBICOTHI CKATOH 3OHHI

[0 0,767

= o 370/, 0767 = 0,627,
)

scu L1

rle O,y = 500 MIla mpu e < 1.
6. BriunciaseM BeJHYHHY
09-M; 09 -0,285- 100

Fm = "Rbmy 10,35 1000 132 0,146.

7. llpu «, = 0,146 mo Taba. 4 npun. 2 OTHOCHTE/JIbHAA BBICOTA CXKa-
TO#i 30HHBI :

E = 0’159 <§opl == 0s2!

rge Eop¢ = 0,2 — MakCHMaJbHOE 3HaYeHHe DEKOMEHXyeMOH onTuMaJbHON
BHICOTHI CXXaTOH 30HHI G€TOHa NJISi MJIHTHL.
8. Ycaosue & = 0,159 << &g = 0,627 puinosinsercs.



9. [lpu a,, == 0,146 nmo Ta6a. 4 mpun. 2 kospdunuent { = 0,921.
10. Thromams cevernns apMaTyphl .

M, 0,9 - 0,285 . 10o

' 2
An =g h = 00 13 = 079 M.
11, 12. Kospdunuent apmupobauus
A
p= g = oot = 0,0045 > g, = 0,0005.

- 13. I‘lpmmMaeM apmamypy & 4 Bp-I ¢ marom 200 mm,
A = 63 Mm% > 57,9 mm2.
Apmamypa, nanpasaernas nonepex naneau noxpoimus. 1. MunuMans-
Has pabouas BLICOTA MUIMTHI C YueToM IHAMETpa apmaTypu 3 MM
h = 30/2 — 3/2 = 13,5 mm.

[lyuxte 2, 3 4, 5 Ges usMeHeHul (Tak e, KaK H I/ apMaryphl, Ha-
NpaBJEeHHOR BAOJbL [AHENH l’lOKprTPlH)

_09M, _ 09-0,14. _
6. a, = Rooh® 10,35 - 1000 - 13,5= = 0,054.

Ilyuktnl 7, 8 we paccMatpuBaeM, Tak Kak § < Ep oueBmaHO.
9. Ipn an = 0,064 { = 0,972.
10. Tlrowamb apmaTypbl

My _ 09.0114-10°0 _ .
Av = pop = g o072 135 — 200 MM

11, 12. Kosdpduunenr

20,9 B
P = 1600 135 0,0015 > pmi = 0,0005.

13. ﬂpuﬂumaem apmatypy @ 3 Bp-l c warom 200 MM
A, = 35,3 Mm? > 20,9 mm2.
OkoHuaTe/bHO M1 apMHPOBAHHS IJIHTHI MPHHAMAEM CETKY

4 Bp 1 — 200

2.2.4. Pacqeruuﬁ NPOneT, Harpy3KM M ycunua
B nonepeuHom pebpe ‘

PaccyutriBaem cpepHee nonepeunoe pe6po, Kak Hau6onee Harpy-
¥KeHHoe.

PacyeTHrie cXeMbl pe6pa NOKasaHbl HAa pHC. 23 Tpaneuueammaﬂ
¢opMa smiopHl OGBACHSETCS ONHpaHHEM HA Pe6PO [LIMT, OnepTHIX .10
KOHTYpY.

PacueTHblfi mnposier npunsTt PaBHBIM DacCTOAHHMIO B cne'ry Me)xny
RPOJOJILHBIMH peGpamu;

ly= 1,3 =274 cm.
19



T, 2

? 2 s
,, :
a
F
i =
J

Puc. 2.3, PacueTsble cXxeMbl [o-
nepeydoro pebpa:

a— 01 noctosunofl W cHeropoft Ha-
rpysoK;
AOTOYEHHOH Harpy3ok

PacueTHble Harpysku Ha peGpoO COCTOSAT
M3 HArpysKu OT COOCTBEHHOTO Beca pefpa
M HAarpy3Kd Ha IUIMTY, COGPaHHOH C ILLIH-
punsl [, = 1,5 m.

Macca | m mnonepeunoro pebpa c yue-
ToM ¥, = 0,95

,= 28100 0,15— 0,03 2,5
% 1,1 9,81 - 0,95 = 0,216 xH/m.

Harpyska oT Macchl NMIHTH M H30Jid-
LIMOHHOTO KOBpa

6 — oT NOCTOSIHHO# H Cocpes g, = 2,26 ) 1,5 - 3,39 KH/M,
Pacuetnast cHeropas Harpyska
s = 0,938 - 1,5 = 1,41 kH/wm.
YCuiHe OT pacueTHbIX MOCTOSIHHOA M CHErOBOH HArpysok (pHC. 2.3,a)
yatats L @tal
8 24
0,216 + 3,39 + 1,41) 2,742 (3,39 + 1,41) 1,6 .
= 3 -_—_ 54 = 4,25 kH . M;
Q= @+g+Hl @+l __
2 4

(0,216 + 3,39 + 1,41) 2,74

__(3,394-;,41) 15 _ 5,06 KH.

2

Veunus OT MOCTOSHHON M cocpeoToueHHOH (Beca paGouero ¢ HHCTPY-
mentoM) Harpysok (puc. 2.3,6): '

M=
(0,216 o 3,39) 2,74*

(&1 + g

_ 3,39

? w5t 24‘+F

2 4.
1,5 1,14 - 2,74 —37kH M

8

24 + 5

(mpH OnpeneseHHH MOMEHTa OT COCDE/OTOYEHHOH HATPYSKH YHTEHO 9ac.

THYHOE 3aieMJjeHue pebpa);

Q= (gl-l-gz) ly

._g‘z_ll_l_F_.:
339

(0,216 4-3,39) 2,74

2

+ll4=481KH

(npu onpejeNeHMH MOMEPEYHOH CHJIBL COCPEOTOYEHHAsE HArpysKa pag-

IOJIOKEeHA Y ONOPHI).

Takum o6pasom, pacuetHo#i o M u Q sBaserca komOunauus I



2.2.5. PacueT no NPOYHOCTH HOPMANLHBLIX CEUSHMH
nonepeuHoro pebpa

ITonepeunoe peGpo A = 150 MM paGoTaer B CKaTOH 30HE COBMECTHO
C yJaCTKOM NJIHUTHl TOMIUHMHOA hf = 30 MM.

Tak xak oTHowenue Ay /A =3/15=0,2> 0,1, To, cornacHo pexo-
menfauud m. IV.6 [3], pacuerHas mHPHHA (1OJKY TaBPOBOLO CeueHHs

bj =+ ly+b= 5 - 2740 4 90 = 1002 M,

Jlanee pacuer npousBomum mno G.oK-cxeme 8 npua. 4.
1. Pa6ouan Bhicora pe6pa npu apMatype AxameTpoM 12 mm

hy—=h—a =150 — (15 4 2) = 129 ow,

rae 15 MM — samUTHBIA CJIoH GeToHa. )
2, 3, 4, 5. Ilpu Gerone knacca B20 (2 = 0,9) u apMaType Knmacca
A-III ¢ yyerom pacueTa NPOYHOCTH MJTHTHI
0,767
Er=

365 0,767
'+ 55 (1-%F)
rie o,r = R, = 3656 MIla.
6. ¥Ycaosue
M = 4,25 10° H . mm << Rybj hi (hy—0,5h;) =
= 10,35 - 1002 - 30(129—0,5. 30)=36,8 - 10° H . mm
BBINOJHSIETCH, TO €CTb HefTpalbHas OCb MPOXOAMT B MOJKE H pacyeTHOe
ceueHHe — NPAMOYTONbHUK 1upuHOfl bf = 1002 mm.
Pacuer nmpoxomxaem no 6i0K-cxeme 4 npuni. 4 mpH b=b;.
6. BoluncasieM BeJHYHHY
M 4,25 . 109
%m = Rooih? 10,35 - 1002 - 125"

= 0,628,

= 0,0247.

7. Tpu o, = 0,0247 no rta6n. 4 npun. 2 § = 0,025.
8. Ycaopue &= 0,025 < £y = 0,628 BbInOAHACTCA.
9. Ipu o, = 0,0247 no Ta6n. 4 npun. 2 { = 0,988,
10. IMnomanb ceueHHs NMPOLONBHOH apPMAaTYpPhI

M 49008 5
Aa =g = 3650088 199 — 91,3 mm>.

11, 12. Kosdduiment apmvupoBanus npu b= (9 +5)/2=7cM

Asl 91,3
b=t = 70120 — 0,0101 > pmin = 0,0005.

13. IlpunuMaeM B HixHeH 3oHe pefpa
1 @ 12A1I, A, = 113,1 vm? > 91,3 mm®,

2



2.2.6. PacyeT HAKNOHHbIX CeUCHMI] nonepeuxoro pe6pa
N0 NPOYHOCTH

Pacder npousBoaum no 6aox-cxeme 14 npua. 4.
1. Pacuernas BbicoTa pefpa hy, = 129 wmm.
2. PacnpejnenenHas Harpyska .
91 =& + & +5/2=0,216 4 3,39 + 1,41/2 = 4,311 xH/m (H/mm).
3, 4, 5. [Tockoabky
9; = 4,311 HMm < ¢, = 0,165y (1 + @,) Ryb = 0,16 . 1,b x
A % 0,81 x 70 = 13,61 H/mm, _
TO JIHHY TNPOCKUHHM HaHGOJee OnacHOr0 HAKAOHHONO CeYeHus MPUHH-

MaeM
€= 2,50, = 2,5 . 129 = 322,5 mu.

Kos¢uuuent ¢,, = 1,5 (211 1axenoro Cetona), a ros(duuuent
®. = 0, Tak kak OTCYTCTBYeT npojonbHas CXKHMaomAas cuia., -

6, 7, 8. TlposepsieM HEOGXOAUMOCTb MOCTAHOBKH nonepe4xoi . apma-
TYypbl NO pacueTy R

Q = Qumex — 93¢ = 5060 — 4,311 . 322.5 = 3670 H < Q=

= @5 (1 + @n) Rysbhi/c = 1,5 . 1. 0,81 - 70 - 1292/322,5 —

= 4389 H, :

TO €CTb nonepeynas apMaTypa yCTaHaBJIHBAETCH TOAbKO MO KOHCTPYK-
THBHbIM TpeGOBAHU M. . "

B sTom caiyuae mer meo6xomumoctH NPOBEPATh NPOYHOCTL HAKAOHHOMN
nosock mo Gsok-cxeme 13 mpua. 4, '

Ilpunnmaem nonepeuntie crepxum us NpOBONIOKH Kjaacca Bp-I xua-
METpoM 4 MM ¢ warom 75 wmm.

2.2.7. PacuetHbii nponer, HarpysKMu M ycunus
_ B npoaonbHLIx pebpax

‘Pacuernas cxema npuBezena ma puc. 2.4,
Pacuetnbiit nposer pe6pa no ocsam onop
lo =597 —2.0,056 =587 M,
rae 0,05 — paccrosinue ocu ONMOpH 0 TOpUA RaHETH.

Toacuer Harpysok Ha I'm namem npusefeH B Taba. 2.2 ¢ yuerom
, JaHHBIX Taba. 2.1, o

ol 3 b-2950 Y
/ - - »
LLLIHHHIHHLHHHHTI 1 . TJ
#» A - =
% pre—— #K
L Ly=587m T 1‘/ 7
” —F © . §
. . . el [
Puc, 2.4. Pacuernas cxema NpoAONbHOrO ";",s =
peGpa. — )
Puc. 2.5. dxsuBasenTHOe nonepeynoe ceue- -
HUe NaHe/H : b0}

2



Tabauya 2.2

Harpyska Harpy sku
Brn marpysku npn 14 =1, > opay>1.
. KH/Mm kH/M
Hocroaunasn
[Nanesb MOKPHITHA ¢ 6ETOHOM 3aMOHOMMYH-
BAHHA 1,49 . 3= 4,47 1,1 g1 = 4,92
Hzonsunounufi Kosep 1,15.3=3,45 1.3 4,49
HUrtoro Gn =792 g =194l
BpeMmeHnnas (KkpaTKOBpeMeHuast)
Cueropasn sp =0,67 - 3=2,01] 14 s =281
[Nonuas warpyska ) qn=9,93 ¢= 12,22
Ycunua B npononbHuXx pebpax:
OT NOJHOH HArpysks mpu ¥y > l:
2
9l, 1222. 587
M="To=1222 581 506 xH .

Q=‘12{0______'_2'2_22‘ﬂz — 35,9 kH;

OT MOJHOH HAarpy3kuH npH y;= I:

gl . 2 .
M=~"8—°=%)3—;”—87—=42,7KH-M;

2.2.8. Pacyer HOpPManbHbLIX ce4yeHHii NPoAOCnbHbLIX pebep
IO NMPOYHOCTH

[lonepeunoe ceueHue naHes M NPHBOJAMM K TaBPOBOH (opme, H B pac-
4eT BBOJAWUM LIUPHHY MVIHTH NoBepxy (puc. 2.5), yMHOXKeHHyIO HA KO3¢-
¢uunent W = 0,65, yunThBalowui HepaBHOMEPHOE pacHpele/]eHHe CiKH-
MaiOIHX HANPsAXKeHRHA MO IMPHHE TOHKOM NOJIKH

by = (2980 — 2 . 15) 0,65 = 1918 mm.

Hanee pacuer Bepem no Gmok-cxeme 9 npua. 4.
1. PaGouass Bhicotra pe6pa

ho=h—a=.300—-(20+>1—2é)='273 MM

23



2. Kosdpduunent
= o — 0,008R; = 0,85 — 0,008 - 10,35 = 0,767.

3. Hanpsaxenue npu saexrporepMHuYecKoM crocofe HaTsXeHHs
p=300+ " =30+ % = 45 Mla,

rie [ =6 M — AJHHA HaTATHBAEMOTO CTepIKHSA.
4. Kosdpuunent

Ay,, = 05” (I+V )..05550(1+V_)—007

(n, = 2 — npeaBapuTeibHO MPHHATOE HHCIO CTepXKHell HarnpsraeMof
apMatypbl B ABYX NPOAOJIbHBIX pebpax).
5, 6. Tak Kak Ay, = 0,07 << 0,1 MHHEMAJIBLHO JONYCTHMOTO 3Ha-
YeHUA B Hauxyauwem caysae (n. 1.27 [10]), To npunumaem
. Ay, = 0,1,

7. Tlotepu npeaBapHTe/bHONO HanpsiKeHHs OT AeOPMALHH AHKEpOB,
pacno/ioXKeHHbIX y HaTsXKHBIX YCTPOHCTB

Al 3,35

Oy = E, = =219 - 10* = 106 Mla,

rpe Al=1,25+40,15d = 1,25 40,15 . 14 = 3,36 MM  (31ecp d =
= 14 MM — npenBapHTe/bHO NPUHATHIA JAHAMETP NPOJOTLHOR paGoueil
apmartyph).

8. Ilotepu npenBapuTebHOrO HANpsXKEHHs OT aedopManuil cTaabHOM
¢opmbl o, = 30 MI[la (npu orcyTcTBHH AaHHBIX O opMe).

9. TlpeasapurennLHOE HanpsKeHWe B HanpsraeMmoil apMarype 1o of-
KaTus GeToHA MPH KOSDDHIUEHTe TOYHOCTH HATAMNKEHHS Ysp << | U C yue-
TOM MOTEePb G, H O

Ogp1 = 04 (1 — Ay,,) — 03 — 05 = 550 (1 —0,1) — 106 — 30 = 359 MI]a.
10, 11. Hanpsxkenue
= 1500 2 — 1200 = 15003573 — 1200 <.
Ipunrmaem 'Aos,, =0,

12, TlpenBaputenbnoe HanpsKeHde B apMaType NPH HEH3BECTHOM
8HayeHHH MNOJHLIX MOTePb AS PacyeTa HaNpsKeHHS O,r NpHHHMaeM

o, = 0,6 R, = 0,6 - 680 = 408 MI]a.
13. Hanpsxenue
osr = R, + 400 — 0,, — A, = 680 4 400 — 408 — 0 =672 MIla.
| 14, 15, Ilpu kospduuuente s = 0,9 HanpskeHue
Os, » = 500 MIla.

14



16. I'pannuHas OTHOCHTENbHAs BHICOTA cxaTofl 30HBI
@ 0,767
= 0,545.

Er= P =
sR ({_© @( _0,767)
1+05M(1 1,1) Ptgeo\! — T

17. ¥caosue
M =52,6-10% H.MmMm<<Rbjhj (hy — 0,5h¢) =
= 10,35 - 1918 - 30(273 — 0,5.30)= 154. 10°H - mm

BbIOMHAETCA, TO €cTb HefTpalbHasfd OCh HAXOMTCA B MOJKE, a pac-
yeTHOe ceueHHe HMeeT BHJ MPAMOYTOJbHHKA mupunoft by = 1918 nvM

u seicotolt 300 MM.
Jlastee pacueT BefeM no GJOK-cxeMe 6 npun. 4 ¢ 0. 7.

7. Benanuuna

M 52,6 - 108
n Rybj h: =~ 70,35 - 1918 - 2732 0,035.

8. Ipu &, = 0,035 no raba. 4 mpur. 2 & = 0,036.
9. Vcnosne E = 0,036 < &g = 0,545 Beinonnsetcs.
10. BhiupcnsieM KO3(HUHEHT ycJOBHA PaGOTHI -

Yo =n—(n—1) (25%;— 1) -

0,036
=1’15_(1’15“1)<20.T45— 1) =141,
rge M= 1,15 ans apMartypbl Kjacca A1V (n.3.13 [10]).

11, 12'. Tax xak
¥ = 1,41 >n=1,15,
To npuHMMaeM ys = 1,15.
12. Tlpn o, = 0,035 no Ta6n. 4 npun. 2 § = 0,982.

13. TpeGyemas mJjoumanb CevyeHHs NPOAOABHOA npeABapuUTe/bHO Ha-
nps:KeHHOH apMaTyphl :

M 52,6 - 108 _ .
Aspl = 7R, = 0982 1,15 680273 250 M

(pa6oTy OOGMUHOH NPOLONbHOM apMatTyphl He YUHTHIBaEM).
14, 15. KosbppuuueHT apMHpPOBaHHA
Ay 250 _
B = —5717 =180 273 = 0,0051 > Wmin = 0,0005,

rge b = 2 (75 + 105) /2 = 180 mm — pacdeTHas CymMapHad IIHpUHA
IBYX pebep. :

16. [IpuHnMaeM npefBapHTEbHO HANPAMKEHHYIO ApMaTyPy NPOROMB-"
HbiX pebep us 2 @ 14 AtV ‘

A, = 308 MmM? > Ay = 250 mM?
(DO OZHOMY CTEpKHIO B KaXIoM peGpe).
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2.2.9. PacyeT N0 NPOYHOCTH HAKNOKHBIX CeyeHmil
npoAonkbHLIX peGep

Pacyer npoussomum cHawana no 6.iok-cxeme 14 npun. 4.
1. Pa6ouas BricoTa peGpa h, = 273 mwm.
2. Pacnpegesiennas Harpyska

g1 =g+ 52 =09,41 4 2,81/2 = 10,82 kH/m (H/mm).
3, 4, 5. Tak xax

91 = 10,82 H/um < g, = 0,164, (1 + 9,) Rpsb = 0,16 : 1,5 (1 +
+0,313) 0,81 - 180 = 45,94 H/mu, .

TO OpUHHMaeM LIHHY OpoeKuMn ¢ = 2,5k = 2,5 . 273 = 682,5 wmm.
3neck KoshpHLUeHT :

P 124700
¥ =0l ity = 0.1 gar 1m0 773 = 031305,

rne ycumue ofxaths P OpHHATO npm OPHEHTHPOBOUHHX SHAYEHHAX
CyMMapHBIX notepp o; = 100 MIla u xkosdduuuente Yo << I, TO ecth

P =,y (00— 0) Ayp = (1 — 0,1) (550 — 100) 308 — 124700 H.

6, 7, 8. TlpoBepsieM HEOGXOAUMOCTb NOCTAHOBKH nonepeyHot apma-
TYpbl N0 pacuery
Q = Qmax — ;¢ = 35900 — 10,82 . 682,5 = 28520 H < Q=

= ug (1 + @a) Resbhi/c = 1,5 (1 + 0,313) 0,81 X :
X 180 . 2732/682,5 = 31360 H, ‘ .

TO €CTb MONEpeuHas apMaTypa ycTAHABAMBAETCR TOJABKO MO KOHCTPYK-
THBHBIM TPeGOBAHUAM,

B aroM cayuae mer meobxoaumoctd mpoBepsTb MPOYHOCTL HAKHAOH-
HOH moJsiocel no G6aoK-cxeme 13 npuir. 4,

IlpunrumMaem nonepeunne crep:xHu H3 nPoBOMOKM Kaacca Bp-1 zna-
meTpoM 4 MM ¢ warom 150 mm.

2.2.10. TeomerpHuyeckme XapaKTepMCTHKH rionepequorb _
CeuYeHMs naHenM

Ceuenne namenu (puc. 2.1, ceu. 3—3) npHBOIMM K SKBHBANEHTHOMY
TaBpoBomy (puc. 2.5). '

Pacuer npousBoaum no Gmox-cxeme 22 npun. 4.

1. Ilnouwiane cevenns GeTona :

A= B A=bihi +bh—hi)=
= 2950 - 30 ++ 180 (300 — 30) = 137100 mm2.

2. Mnomane cevennst Beelt mpopo/bHOR apMaTyphl, nepecekaiciiell
nonepeuHoe cedeHne mnamean: 2 @ 14 Ar-V (A, =308 mm?); 2 & 5
Bp-I (A, = 39,2 mmM®) — HuXHAA npojobHas apMatypa KapKacoB



IByX npononbHHX pebep; 2 @ 5 Bp 1 u 16 3.4 Bp 1 (4; = 39,2 +
-+ 201,6 = 240,8 mMM%)'— BepXHue CTepKHH KapKacos JBYX npononbnbxx
peep W apMmarypa MJIHTH NaHEIH.

Toraa

A, + A, + A, =308 4 39,2 + 240,8 = 588 mm?.
3. Tak kak /
0,0084 = 0,008 - 137100 = 1097 mm? > 588 mm?,

TO TeoMeTPHYeCKHE XapAKTEPHCTHKH MPHBENCHHOrO CEUEHHA MaHENH
ynpomeHHo ompenesseM Oe3 ydyeTa nNPOAONbHON apMaTyphi.
5. Ilnomazgb NpHBEASHHOrO CEUEHHA OaHENH

Aa=A= 137100 mu?.

6’. CraTHuecKufi MOMEHT MpHBEJEHHOTO CEYEHHs OTHOCHTENIbLHO HHNK-
Heil TpaHM NaHEJH

~ ey hi L h—hy
Seed, o0 =bihj (h—"L) + bh— ) =5 =
~ 2950 - 30 300— %) + 180300 — 30) 222 = 3178 10¢ ww.

. Paccrosinne OT LEHTpa THAMKECTH npmaenenaoro CeUeHHA N0 HHXK-
neﬁ rpaHs
Sred, 00 __3178.. 04

Yo="4 7100 = 200,8 M.

red
8. MOMEHT HHEpUHH MPUBEJEHHOrO CedeHHs1 OTHOCHTENbHO ero LeHTpa

TAKECTH

by ("f)

h b(h— h{)3
Ired-— f) +"—"‘_‘f_"+

+bfhf (h Y—'3 12
h—h
Fhth— i) (1 — =) =
3
.=295°_-3°_+2950.3o(300_2318_ ‘i)) +

2
4 180@0—30° 4 150 (300 — 30) (231,8— 2 =) =
| = 1008 - 10° mt,

9. MOMEHT CONPOTHBIEGHHS NPHBEICHHOTO CeuYeHHs R Kpafiuero
HIZKHETO BOJIOKHA " '

.4 1008 .
W,.,d = —!;o— = —?QIT- = 4348 10® mm3.

10. MoMeHT COnpOTHBJIEHHsI NPHUBEJEHHOTO CeYeHHs 1A Kpafnero
HUXKHETO EOJIOKHA C Y4eTOM HeynpyrHx AedopMmanuil 6eTona ynpoleHHO
onpenesiseM B cooTBerctBHM ¢ n. VI.1.3 [3]

Wo = yW,ea = 1,75 - 4348 - 10% = 7609 . 10® mm?, -
rae y = 1,75 — koztxpuuuent no taba. VI.1 [3].
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11. MoMeHT cONpOTHB/IEHHS NPHBEAGHHOTO CeueHMs AdA KpaiiHero
BEpXHEro BOJIOKHA -

. !rea 1008 . 108 3
Wred = h—y0= 300 — 231.8 = 1478 . 10* mm3,

12, MomeHT cOMpOTHB/IEHHS NPHBENEHHOrO CeYeHHs AAA Kpaiinero
BepXHEro BOJIOKHA C Yy4YeTOM Heynpyrux JAedpopmanuil 6eTona u noJKOH
B pacTsHyToli 3ome (b; = 2950 mm).

ITo ta6n. VI.1 [3] mpu by/b = 2950/180 = 16,4>> 2 u hs/h = 3/30=
= 0,1 < 0,2 koatpuumenr y’ = 1,5.

Torna

Wor = v"Wiea=15- 1478 . 10* = 2217 . 10* mm®.

2.2.11. OnpepaeneHne noTepb NpeABapHTENLHOTO
HaNpsYKeHHs! apMaTypbi

IlpoBepsiem, HaXolMTCA /1M NPHHATOE 3HAYEHUE npENBAPHTENLHONO
HANPAXeHHAA Oy NPH KO3(pdHUMEHTE Py, = | B perOMEHAyeMHIX npefe-
Jax: :

Oy -+ p = 550 + 45 = 595 MIla << R, ,,, = 785 MIla:

O — p = 550 — 45 = 505 MIla > 0,3R,,,, = 0,3 . 785 —

= 236 MIla,

TO €CTb HanpsMXeHHe Oy, HAXOLHTCA B NONYCTUMHIX npenenax. (Besns
YHHA p OnpejeeHa paHee mpH pacuere Aysp).
Tlotepn npessapuTesbHOrO HanpsKeHds apMaTypbl OfipeledseM 0O
6710K-cxeme | mpaa. 4, _ :
[Tepebie notepu oy4. 2. Or pestakcanyu HanpsaXenu#l crepx-
HEBOH apMaTypbl NPH 31EKTPOTEPMHUYECKOM clOcOGe HaTsKeHHS

oy = 0,030, = 0,03 . 550 = 16,5 MIla.

5. Or TemmepaTypHOro nepenajza NpH AarperaTHO-MOTOYHON TEXMOMNO-
THH H3roTOBJEHHS MaHEeIH

Oy = 0.
(reMnepaTypubifi nepemaj OTCYTCTBYeT, TaK KAaK HarpeB apMaTypel

H $OPMbI MPOUCXOJUT OAHOBPEMEHHO).
7. Or medopManun apkepoB

oy =0,
TaK KaK 3TH MOTEPH YUHUTHLIBAIOT NPH ONpeleNeHHH MOJHOrO YAJHHEHHS

apMatypshl.
8. Or Tpenuss apmaTypsr 06 OruGalomue npHCNOCOGJCHHS

Gd=0|

Tak Kak apMaTtypa apsMoauHefina.
12. Or pedopMaunit cranpHOR GOpMBI

oy =0,
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TaK Kak STH MNOTepH YUYHTHIBAIOT [pH onpejesleHud NOJTHOro YAJHHEHHA

apMaryphl.,
13, 15. Jlaa ompefe/eHdss notepb OT GLICTpOHATeKalole mossyye-

cTH GeToHa O, BhIUHC/AAEM DA BEIHYHH.
Vennue npeBapHTeNbHOTO O6KaTHA C yueToM HOTePh O3 — Op

P= Asp(osp—01—02—03—04——05)=

= 308 (550 — 16,5) = 164,3 - 10*> H.

16. DKCUEHTPHCHTET MNPHIONKEHHA YCHIHs P OTHOCHTEJbHO LEHTPA
TAMecTH NPHUBEJEHHOro ceueHHs (pHC. 2.5)

eop = Yop = Yo — 0 = 231,8 — (20 + ‘g) = 204,8 MM.
17. CxuMmalolllee HanpsXeHue B GeTOHe Ha YPOBHE HEHTpa TAKeCTH
apmatypbl Agp TPH Ygp = €op

P Peonysp  164,3 « 103
7 =

164,3+ 105 . 204,88
Obr = A 2 et 0 T Tom o = 004 Mlla.
To e, AIs KpaliHero BepXHEro BOJIOKHA

P Peph— Yo) __/164.3 . 108 164,3 . 108 . 204,8 (300 — 231,8) <

00 = Area Tred 137100 1008 - 10°
<< 0 — pacraxenue.
19, 20, 21. Tak kak Gpp/Rop = 8,04/16 = 0,503 < a = 0,25 -
4+ 0,025R, = 0,25 + 0,025 - 16 = 0,65 < 0,8,

noTepH
0y = 3404p/Ryp = 34 - 8,04/16 = 17,1 MIla;
o, =0 mpu 05, <0..

TIpu onpelie/leHnu Oy, H Op, HANPAXNKEHHAMH, BOHHKAIOUMA OT Beca
naHenH, npeHeGperaeM, TAK KaK OHH HE H3BECTHbl H YMEHbUIAIOT NOTEPH.
26. IlepBrie notepH

01, = O3+ 0y + 05 + 04 + 05 + 05 = 16,5 + 17,1 = 33,6 MITa.

Bropue notepu o OT ycaikn TAXEIOro GeroHa KJjacca
B20, noxBeprHyTOro TeMI0BOH 0GpaGOTKe npu aTMOCHEpHOM AaB/ICHHH,
no taba. 5 [10]

Og = 0',8 = 35 Mna.

27, 28, 29, 30, 31. YTouHsem CKHMaOllee HANPANKEHHE, YUHTHIBas
MOMEHT OT COBCTBEHHOH Macchl naHean Mg, ychiue NpejiBapHTEJbHOr0
obxarus P, W notepu oy npH s, = L,

Iy .
Mg = Enle - ST 5T _ 193k .y = 193 - 10° H - ww;

P1 = Asp (Usp— O'I,) —_ O'QAS =
= 308 (550 — 33,6) — 17,1 - 39,2 = 1584 . 10* H;



9

Oppy = 12 + Drtorysn Mgy —
P red lred Ired

1884 - 107 | 1584.10%. 204,88  193. 105 . 204,8
= 137100 1008~ 10 ~ ~ ~[008.10s = 9,83 Mlla;
Pr _ Pregpth—yy) M, (n—y,)
Ared Ide Ired
. 1584 - 10' 1584 .10 . 204,8 (300 — 231 8) +
137100 1008 - 10¢

193 - 10°(300 —231,8) ~ '
+ —oos o= = 0,266 MITa,

33. Tak Kak
obpl 3r8

) .
E = W = 0,241 < 0,75,

[OTEPH OT nov3yuecTH 6GeToHa:
0y = 128721 120222 _ 30,6 M1,
bp
_ b1 _ 100,266 _
0, = 128R\bp = IQST = 2,12 MIa.
10. Bropsie notepu
01, = Og + 0y = 35 4~ 30,6 = 65,6 M[Ia.
1. Cymmapurie norepn :
O = 01, + 01, == 33,6 + 65,6 = 99,2 MIMa < 100 MITa.

Tak kak mo paciery 6,<100 MIla, B panbueitimem NpUHHMaeM o, =
== 100 MIla. .

2.2.12. Pacuer HOPManbHLIX ceyeHMH NPOJONLHLIX pebep
no o6pasosaumio Tpewuu

. Paceem 6 cmaduu  useomossenus OPOH3BOAHMM no GaoK-cXeMe 24
npua. 4, .
1. TIpenBapurensroe HAaOpAMEHHe C yd4eTOM mNepBhix noTepb

Ospt = Ogp —0;, = 550 — 33,6 = 516,4 MIla.
2. He paccmatpuBaeM, Tak Kak BEDXHAsl NpeiBapUTeNbHO Hampsirae-
Masl apMaTypa otcyTeTByer (A;, = 0) '
3. Hampsixenune o, — Os = 17,1 MIla.

4. Hanpsxenue ¢ = g, =0.
5. Yecunue IpEABapUTENLHOrO O6XKaTHA ¢ yueToM nepBhHIX MoTeph

P =045 — 0,4, = 516,4 - 308 — 17,1 - 39,2 = 1584 . 102 H.
6. Sxcuentprcnter yeunus P, '

_es,,As,,ys,,—osAsys_ 516,4 - 308 - 204,8— 17,1 - 39,2 . 213.8
Copt = Py = 1584 - 107

='204,7 MM,




rae Ys = yo — as = 231,8 — 18 = 213,8 MM — paccTosiHue OT UEHTpa
TSKeCTH apMaTypul A, 10 UEHTpPa THAXKECTH MPHBEAEHHOIO CEYEHHMs..

7. MakcuManbHOe HanpsiKEHHe B CXKAaTOM OeToHe OT ycuaua o6xa-
THf W BHelIHel Harpysku

Py, Preoptysy | Mglsp

G = ———
b Ared + Irga Ired
1584 - 10 1584 - 10% - 204,7 - 204,8 | 326 - 10% - 2048
= TTario0 T 1008 - 10¢ + foos 105 — = &39 Mlla,

rae M, — M3ru6aiomui MOMEHT OT COOGCTBEHHO! MacChl IVIMTHI MOKPHITHA
B MeCTe pACIOJOXKEHHs MOHTAXHBIX NeTelb Ha paccroanuu [ = 1,02 M
OT TOpHA MJHTE C Y4eToM KOXDpHLUHEHTa AMHAMUUHOCTH ks = 1,4,

nk lﬂ ‘. . ’ .
My=Sm AT 1A LT 39 kH.m=326-10¢ H- wm.

8. Hanpsixxenne
g, = 8,39 MINa << kR, = 0,75 - 16 = 12 MIla,

rae Kosdpduuuent k = 0,75 npunar no Taba. 7 [10].
9—12. Paccrosanue OT LEHTPa TAXKECTH NPUBEAEHHOrO CceYeHHs IO

HUXKHER fAPOBOH TOYKH
[ ]

1478 - 104
137100

W;ed
r_(pA—’ed—._O,Q = 97 MM,
rae ¢=1,6—0y/Ry, sv=16—8-39/12=09<1 u Gomme 0,7
(3nech Ry, ser = 12 MITa mpunato a8 Rs, = 16 Mlla no usTepnonsuuu
Mexly Kaaccamu Gerona B15 uw B20 mo Tta6n. 1 npua. ). :
13. MoMmeHT 06XaTHs OTHOCHTENbHO HiKHEH TpaHMUL A4Pa CEYCHHA

M, = P, (eop1 —r) = 1584 - 102 (204,7— 97) = 1706 - 10* H - um.
14,15. IlposepseM ycJjoBHe TpellHHOO0Pa30BAHHSA

M’ = Mg = 326 M lO4 H + MM <Mcrc = Rbt, I3 3.[W,;] —Mrp =
=1,2. 217.10*— 1706 - 10* = 954 - 10* H - mm,

rae Rue, p, s = 1,2 MIla npunaro ans Ry = 16 MIla no unTeprnonsiun
TaGAMYHBIX JAHHBIX Mexnay kJaaccamu B15 u B20. :

YcnoBue BHINONHAETCA, NOTOMY TpPEIMHEI B BepxHefl soHe rno Beed
JJMHe NAHENK B CTaJHH H3TOTOBJIEHHS He ofpasylorc. .

Pacvem ¢ cmaduu skcnayamayuu npousBOIMM MO G/IOK-CXeMme 23
mpua. 4 (M, =M = 4270 - 10* H . mm npu y; = 1). :

I. [penBapurenbHOe HaNpsiXKEHHe C YYeTOM CYMMapHBIX NOTEPb

Osp2 = Vop (G5p — 07) = 0.9 (550 — 100) = 405 MTa,

rae Ysp=1— Ay, =1—0,1 =0,9.
2. HanpsikeHue 0;,; HE OnpejesseM, Tak Kak apMarypa Agp OTCYT-
CTBYET.



3. HanpskeHue B HHXHell npofo/JbHOA HeHanpsraeMolt apMmarype A,
BHI3BAHHOE YCAJKOH M [OJ3y4yecThio GeToHa,

0s = 04 + 05 4+ 0, = 17,1 4+ 35 4- 30,5 = 82,6 MIla,

4. To xe, B BepxHell apmarype
0s = 0, 4 03 + 0, = 35 MIlla.
5. Ycuame npeaBapHTebHOrO OGXKATHA C YYETOM CYMMapHBIX [OTEDb

Pa = 0SpQAsp — UsAs —0; A5 =
= 405 . 308 — 82,6 - 39,2— 35 - 240,8 = 1131 - 102 H,

6. DKcueHTpHCHUTET yCH/IUA

osp?ASpysp '_' GsAsys + 0; Asl Yq
eop? = P2 =
. . — 82,6 . 39,2 - 213, 35 .240,8 . 53,2
— 405 . 308 - 204,8 ,6“31 2 10213 8 - 3 —_ 224,8 MM

o rae ys =h—y,—as = 300—231,8— 15 = 53,2 mm.
7. HanpsxeHne B BepXHeM BOJIOKHE GeTOHa

P, Pzeo,,g (h—yd Mk — Yo) __

9= Areq olrea Tred
_ 1131 -102 1131 - 102 - 224,8 (300 — 231,8) I
137100 1008 - 10¢
. 4 p—
+ 4270 11000(30'0103231’8) = 2,002 MIla (cxxarue).
8, 9, 10, 12. Koa@tpuuuem
¢=16— =162 = 147>1,
Rb ser

NpuHUMaeM @ = 1.
1. PaccrosiHue oT LeHTpa TAMeCTH NPUBEAEHHOTO CEYEHHs HO BepX-

Hell H,Z{pOBOH TOUK H
, Weq 4348 . 10°

r =97, =1 TEme = 3L7 we

14. MomeHT 06xaTHA OTHOCHTENbLHO BepXHeM rpaHHLbI ANpa CEUEHHS
M;p = P, (€:p2 4 r') = 1131 - 102(224,8 + 31,7) = 2889 - 10* H - mm.
15,16. TpoBepsiem yc/a0BHE TPEIUHOOGPA3OBAHHS
M, =M=4270- 10*H - um >M,. = Ry, serWor + M, =
=1,4.7609 . 10° 4- 2889 - 10* = 3954 - 10* H - Mm,

TO €CTb HopMa/ibHble TPEUIHHbl Ha CTaAMH IKCIVIyaTallid o0pasylorcd.
Konen 670k-cxembl 23 npusi. 4 ynpomes, Tak Kak pacuer no o6pa-
80BaHHI0 HOpPMA/NbHBLIX TPEIHH B CTaJHH H3TOTOBJEHHS MOKasank, 4To

TPeILHH B BepXHEH 30HE HeT
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2.2.13. Pacuer no pacKpbiTHIO 'rpelumi. HOPMAaNbHLIX K OCH
npoaonbHuix pebep

PackpbiTHe TpeIHH B KYPCOBOM H [HIJIOMHOM NPOEKTHPOBAHUH
ONYCKaeTCs ONPENENATy HECKOAbKO ynpoienHo. s nsrubaeMux ge-
MEHTOB, HMEIOLIHX OTHOCHTEJIbHO TOHKYIO, HO IIHPOKYIO CKaTylo MOJKY
npu x < b’ (rge X — BbICOTa CXKAaTOM 30HbI mpH pacyere Mo IPOYHOCTH),
IeYo BHYTPeHHEH napbl CHJ MOXeT ObiTb NPHOJIHMKEHHO MNPHHATO NO-
CTOAHHLIM H paBHLIM )

y
2= hy— = 273— 2 =258 mv,

a OTHOCHTEeJIbHAfl BBHICOTa CXKaTod 30HBI

hy 30
g=h';=§7—3=0,11.

Hen podoaxcumeasroe packpoimue mpewur. PacueT nauunaeM c m. 15
6nok-cxemn 26 npua. 4. »

15.. [lpupamense HanpsiKeHHii B PacTAHYTOH apMaTtype OT AEHCTBHA
BHEWIHEH HATrPy3KH .

M—Py(z—e0) 4270 - 104 — 1131 - 10% (258 - 20)
A +Ag e (39,2 + 308) 258

o, = = 113,6 MIla,

rne M = 4270 - 10* H . MM — MOMEHT OT NOJHOM Harpyskd np v, = I;
sp = Ysp— Cop2 = 204,8— 224.8 = —20 Mm.

20. UlupuHa HENpOLO/KUTENbHOTO DPACKpLITHA TPeuH  OT 11o1HOM
HArpysKH

Gure, + = Boym 3 20(3,5 — 100p) V=

1. 8 on (3,5 — 100 - 0,007)13/14 = 0,081 mm,

=11 "T8- 108

rpe 8= 1 — nn19 usrubaeMblXx JEMEHTOB;, @, = | — g1 KpaTKoBpeMeH-
HOro aeficTBHA Harpysk; 1= | — 11 CTepKHEBOH apMaTyphl NMEepHOAH-
yeckoro npopuas,

At 39,2 4 305
_ Aha 180 273

= 0,007< 0,2

— KOO(hDHIHEHT apMupoBaHus, d = 14 MM — IuaMeTp apMaTypHl, MM.

Ul MpUHY HENPOLOKHTENbHOTO PACKPLITHA TPEIHH C YUeTOM [IHPHHH
NPOOJIKHTEIBHOTO PacKPBITHA OT JEHCTBUA  [OCTOSIHHBIX HArpysok
MOXKHO ONpPEXETUTb 1O (opMmylie

e = Gare, | 1+ @ — D] =
[

l

9 718 "

=00 1114 (1,495 — 1)%] = 0,091 M,



TIe o, — NpHpalleHHe HANpSKeHWA B apMaType OT peficTBHA NocTosiH-
HEIX Harpysox,
MH—P,(z—e,)  3410.10°— 1131 . 102 (258 - 20)

A+ 4z (39,2 F 308) 258 = 29,7 MIa;
¢ =16 — 150 = 1,6 — 15 . 0,007 = 1,495 — nna nponomk utesnn-
HOro neHCTBHSI HArpy30K. 4

Illupuna pacKpeiTHa Tpemun

cere = 0,091 MM < [a,,.] = 0,4 My,

TO €CTb_HaXOIUTCA B JONYCTHMHIX Mpeenax.
I podoascumenvroe packpoimue mpewun.

USI=

Gere > = bom 220 (3,5 — 100p) Vd=1-1495 x

29,7

X 1 7575520 (3,5 — 100 - 0,007) /14 = 0,032 MM << [@yre] = 0,3 wu,

TO €CTb IIMPUHA DPACKPLITHA TPENIMH HAXOAMTCH B JONYCTHMEIX Npeje-
Jax,

2.2.14. Pacyet HAKNOHHBIX ceueHMii npoponbHbix pebep
no obpazoeanmio TpewmH

Pacuer npoussozuM y rpaun onopsl.
Tak kax nonepeunas cuna npu y; = 1

Q=29 .10° H < @3Rpt, 50y by = 0,6 - 1,4 - 180 . 273 =
= 41,27 . 10* H,

TPEIUHEL, HAK/JIOHHBIE K NPOJOJLHOR OCH s/MemMeHTa, He 00pasyioTcs.

2.2.15. Pacuer nporu6oe nAmTL NOKPLITHS

Pacuer Bhimonusem ¢ ucnosb3oBanuem 6.0K-cxemsr 30 npuda. 4.
Hsru6aomue MOMeHTsl npuRMMaioT mpu y; = 1.
Henpodonxcumenvroe deticmsue eceil nazpysxu. 4. Moment

M= M, + Pyey = 4270 - 10 + 1131 - 102 (—20) = 4044 - 10* H - mu.
2. Kospduuuent

(b —b) b+ A% (2050 — 180) 30 + 02 . 940,8
v Flaw™s 2045 — 1.762
P = bhy = 180 - 273 = 1104
E,  17.108
rge o= =540 = 7,08; v = 0,45 — kos(pduunenr, XapaKTepH3yIo,

IHH YOpYro-N/acCTHIECKOE COCTOAHHME GETOHA CHKATOH 30HMI, OpH KPaTKo-
BPEMEHHOM JIEHCTBHH Harpy3kH.

5, 7. He paccmarpuBaeM, Tak Kak BeJHuMHbl § W 2 paHee NpPHHATH
YIPOILEHHO,
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8. DKCUEHTp HCHTET

M ] __ 4044 .10%
€s, tot = [13; = 37 Tor = 998 MM.

9,10. Beauuunnt & = 0,11 u 2= 258 MM npHHATH paHee.
11,12. KosdpduuueHt

Rz, serWpi 1,4 - 7609 - 10
Om = M, —M,, 4270 - 10" — 2889 - 10° 0,771 << 1.

14,17. KosdduuueHt

W, — 1,25 — ki 1,95

s == 1,40 — Q1P — P tot= ’2 —_
(3.5 — 1,89p) ——s,;—o—

100,771 —— 10T 0,955 <1,

358
(35— 1,8 - 0.771) 7=

rae ¢, = 1,1 mas apmaryphl nepuoIHUecKOro mpoguJs.
10. KpuBusha

—_— e ——— s

1, M ¥ + Ty P, ¥,
( ’ )1 T hez [EsAs + E;Ag, ((Pf ~+ &) bhoEpv hy EA,--EAg
4044 . 104\ 0,255

= 9737958 |17 - 10° - 392 119 10°- 308
6,9 ]_ 1131 - 102

+ 0762 0D 180 273 - 2.6 - 107 0.4 73
0,255 _ .
X 7532 19 105308 = [»19- 107 mmL.

lenpodoasicumenvroe Oelicmsue nocmoarubiX Hazpy3ox. 4. MomeHT

M =M, + Pe,, = 3410 - 104 4- 1131 . 102 (—20) =
— 3184 . 10* H - mm.

5,7. He paccmarpuBaem.

6. 3nauenve Ko3bpbuuuenta ¢; = 1,762 He mensercs.
8. ZKCUEHTPHCHTET

3184 - 10

= m‘,j‘= 282 MM.

_ ‘ M
es, tot = P—2
9,10. Beauunnbl § U 2 He MEHSIOTCS:
11, 12, 13. Kospduuuent

1,4 - 7609 - 103
Pm = 5375 - 10" — 2889 - 108 — 204> 1.

[pusumaeM @, = 1.
14, 17. Kosdpdunuenr

PYo=1,20—1,1-1=0,156<1.

2+ 35



19. KpuBusna

( 1) _ 3184 - 104[ 0,15
Ty 273258 |1,7 - 10° - 39,2 - 1.9 - 107 - 308 +
0,9 1131 - 162
+ (1,762 - 0,11) 180 - 273 - 2,4 - 10° - 045|273
0,15

X

= . 10-6 ~1
7 T0° 39,2 1,9 - 105 - 308 = 0-2 * 107° mm™%.

IIpodonscumensvroe delicmsue nocmoannol Haepysku. 4. Mometr M =
= 3184 . 10* H . MM, TO eCTb €ro 3HaueHHe HE WU3MEHHJIOCH.

5, 7. He paccmarpubaem.

6. Ilpu v = 0,15 wm1a npoRO/IKHTENLHOTO AEHCTBUS HATPY3KU H BJdK-
HOCTH BO3/yXa OKpY:Kaiwouled cpelbl csoilie 40 0
(2950 — 180) 30 - 108 - 2408

2.0,15

Py = 180 . 273 = 1,807.

8 —13. 3HaveHus Be/NUUHH & tor, &, 2 U @, HE HIMEHHJIHCD.
14,17. Kosdpduuuenr

¥.=12—-08.1=0,45<1,

rae ¢ = 0,8 npu Npono/KHTENLHOM IeHCTBHM HArpyskH.
19. Kpupusna

(}_) _ 3184.10¢ [ 0,45
r)s = 273958 |17 10° 39,21 1,0.10° . 38 T
0.0 131 . 102
+ GET Fon 80273 24 o7 0,15]_ TR
X 0.45 == 1,46 - 10~¢ mm7L.

1,7 - 10% - 39,2 41,9 - 105 - 308

KpuBusHy, OGYC/JOB/NEHHYIO BHITHGOM NaHe W MNOKPHITHS BCAEACTBHE
yCcalikyd ¥ TOJA3YUECTH OT YCH/IHS NpPeIBAPUTENbHOrO OGXKarTHsl, onpeje-
aunm no 6nok-cxeme 30 npua. 4, nn. 20—24.

20. Hanpsaxenue

6, = Gy -+ 05 4 Gy = 17,1 + 35 4 30,5 = 82,6 MITa.
21. OtHocurenbHas IedopManus
g, = —-=——-""435' 10_6.
22. Hanpsaxenne
6l =g, 4 g4 4- 05 = 35 MIla.
23. OtHocuTenbHas aedopMmanus

9% 35 _ -6
Gb—ES—W—IS‘I'lO .



15, Kpubusua

(l) _ &8  432.1078— 184 . 10~¢
4

r Ry 373 = 0,91 - 107 mu™.

[TonHyio KpHBH3HY C Y4eTOM NPOJO/IKUTENBHOTO AeHCTBHSI HAarpyskH
onpeneauM 10 ¢GopMyJe

1 1 1 1 1 - -
()= (2] (5 =(2) = s 0
+1,46-107*—0,91 . 107 = - 10 MM‘I

[Iporu6 onpeaensiem -0 ynpomeHHoOHA cpopmyne

|- 5 -
- for=s ly= 1,2 107° . 5870 = 4,31 mm,

rae s = 5/48 A1 PaBHOMEDHO pacnpeneneﬁuoﬁ HarpysKH;
fror = 4,31 MM << [f1 = 30 mm,

TO €CTb Nporul He NpPEBBHILIAET JONYCTHMOrO 3HAYEHHS,

Tak kak nonsyueHsble 3HaYeHUS [MHPUHBI PACKPBLITHSA TPEMHH H MpO-
THOOB HAMHOIO MeHbIlie MAKCUMAJbHO JAONYCTUMBIX 3HAYEHHH, TO HeT
HeoOXOAHMOCTH B 6oJilee TOYHOM HX Onpele/eHHH.

2.2.16. Pacuyer npoYHOCTU NNUTbI NOKPBLITHS Ha BO3NEHCTBHE
npepBapHTenbHOro obaTa B cTafHis M3rOTOBIEHMS,
TPAHCMOPTHPOBAHMSA W MOHTaKA

Pacuery noanexur ceyenne noj MOHTaXKHOH neryiedl, TO €CTb HAa pac-
crosane [ = 1020 MM or Topua nasenu.

B srom cayuae ycuiue npeaBapuTenbHOro ofxatus P BBOAMTCS
B pacueT KaK BHEWIHAS HArpyska npu KodxpuuHeHTe TOYHOCTH HATSIKEHUs
V.o > | C yueroM nposiBi€HHs NEpBHIX NOTEpb U KOSHDULHEHTE HAACKHO-
CTH 1o Hasnayewuio y, = 0,95.

P = (y:,05;1 — 330) Aspyn =
=(1,1.516,4 — 330)308-0,95 = 6_9650 H,
rae ko>hbulHeHT Yo =1 + Ay, =14-0,1 = 1,1.
CymMmapHblii u3rubaiomyii MOMEHT OT YCHIHA [peABapHTESbHOTO
00:XKaTug ¥ COOCTBEHHOH MacChl NJIHTH MHOKPBLITHA .
M = Peyp 4 Mg = 69650 - 204,7 - 326 - 10¢ == 1752 . 10* H - MM,

rne e,, 1 Mg onpeneneHnl paHee.
IKCLEHTPUCHTET NPHJIOKEHUS YCHJIHA

M 1752 .

€0='P—-——6—96-50— = 252 mM.

Ilanee pacder Buinosnsiem no 6iaok-cxeme 19 npun. 4.
PacuetHoe ceuenne (puc. 2.6) paccMaTphBaeM Kak BHELEHTpeHHO
CXKATOE NPsIMOYTO/IbHOE, TaK KaK NOJIKa HaXOAHTCA B PAcCTAHYTOH 30HE. .

k1



A RoAs 1. PaGouass BbicOTa
hy =h —a= 300 — 18 = 282 wmwm,

<) ) 2. DKCIIEHTDUCHTET ¢ C YYeTOM
. o R TeoMeTpHM TAaBPOBOIO CedeHHst
R e = e+h—y,— a; = 252 +

Puc. 2.6. Banpsxeuuo-gedopmuposan- -+ 300 — 231,8 — 18 = 302,2 mm.
HOE COCTOSHHE CeYeHHS TAHENH TpH
pacueTe B CTAJHH MOHTAXa 3. w=10,85—0,008 . 11,11 ==

= 0,761, rie Ry, = 9,26 * Vs =
= 9,26 - 1,2 = 11,11 MIla (3gecr 9,26 MIla no uurepnoisuuy TabaHy-
HbIX AaHHBIX Mexay B15 u B20 mis Ry, = 16 MIla).
4. KosbduuueHr y,, > 1, Tak Kak paccMaTpHBAaeTCs HenpOAOIKHU-
TeJlbHOe JeHCTBHE HATUPY3KH.
5, 6. I'paHHyHAas OTHOCHTEe/bHAf BHICOTA CHATOH 30HHI

o 0,761
8 30| _ o)

= 0,592.
I+ 1=
7, 8, 9. BricoTa c:kaToil 30HBEI C y4eTOM HECHMMETPHYHOTO apMHpO-
BaHHUA
_ P—RyA; + RA, _ 69650—370 - 39,2+ 370 - 240.8 _

Rpb 11,11 - 180
= 83,8 MM << xg = Egh, = 167 MM.

10. YcaoBue

Pe = 69650 - 302,2 = 2105 - 10* H . v << Rybx (hy — 0,5x) +
4 RyAj (g — al) = 11,11 . 180 - 83,8 (282 — 0,5 - 83,8) -+
1370 . 39,2 (282 — 18) = 4407 - 10* H - mu

BBIIIOJIHACTCS, TO €CTb [IPOYHOCTHL IIJIUThl AOCTATOYHA.

2.3. BAJIKM NOKPBLITUA

JKenesoB6eTOHHBIE CTPONUABHEIE 6aJKu HOPUMEHSIOT JUlsl NOKDBITHH
3naHuil HeGOMbILMX W cpeiHux nposeroB. HanGosee pacnpocTpaHeHb!
cTponusbHbe Ganky nponeramu 12 u 18 M, pexe nposeramu 6 u 9 m.

Jna CKaTHHIX KpOBENb NPUMEHSIOT ABYCKaTHbie GajKH € YKJIOHOM
BepxHelt Honky oT KoHbKa 1 : 10 — 1 : 15, oanockartHbie GajkH MOCTOSH-
HOY BHICOTHl H C JIOMAaHBIM OuepTaHueM HHXHeH nosnkH. OJHOCKaTHbiE
GalKM NPHMEHSIOT B ABYXNPONETHBIX 3JaHHMAX, B KDaiHUX rnposeTax
MHOrONPOJIETHHIX 3JAaHHA M B NPHUCTPOHKaX.

Ilns nAOCKMX KPOBEMb HCHOJB3YIOT 0ajKH [OCTOSIHHOH  BBICOTHI
C mapanjesbHbIMH TIOJKaMH.

Ceuyenne GasoK B nposere OObIYHO NLPSAMOYTO/NbHOE, TABPOBOE HJIH
JBYTaBpOBOe, Ha ofopax npsMoyroashoe. IIpu npsMoyronbHOH (opme
ceueHHs! GaJKH B Hell YCTpaHBaiOT OTBEPCTHs (pelleTyaTsie GankH).
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Baaku usrorcsasior u3 Getona kiaaccoB B20—B60. Banku ,nnuHo#
12 M u Gonee apMHPYIOT MpelNBapuUTebHO HanpAXKeHHOA apMmaTypoi
G HaTsKeHHeM Ha ynopel. B KauecTBe HanpsKeHHOR apMaTypbl npuMe-
AI0T BHICOKOMPOYHYIO [POBOJMIOKY, KaHaThl H3 Hee, a TaKXKe CTepXk-
HH TOBLILIEHHOH NPOYHOCTH.

CGopHrble GalkH DacCUYHTHIBAIOT KaK CBOGOIHO ONEPTBIE HA JBYX ONO-
pax. PacueTHblff mposier NPHHUMAIOT C y4YeToM Jetalefl onupaHus Galku
Ha KOJIOHHBI. '

Harpyska Ha cTponmH/bLHbIE GaJdKH OT Beca IOKPHITHS H CHEra nepe-
laeTes depes pebpa mnanened B BHAe cocpeloToueHHBIX cua. [lpu pac-
NIOJIOXKEHHH TO JIHHE NaTH K 00/ee COCpefloTOUeHHLIX CHI GallkH MOXKHO
paccyuThiBaTh HA PaBHOMEDHO pacmpejeleHHYl0 Harpysky. [lepenaBae-
MLle yepe3 CTONKH HArpysKH OT (OHAaps, a TakKe OT NOABECHOTO TPAHC-
NopTa K HOABECHLIX TPY30B YUHTHIBAIOT KaK COCPefioToueHHLle. B Mectax
llepenafioB BBICOT 3JaHHA JONOJHHTEJIbHbIE HArpy3KH OT CHeEra, nepe-
laBaeMble depe3 peGpa MJIHT, ClefyeT TaKXKe paccMaTpHBaTb KaK cocpe-
IOTOUEHHEIE.

Pacuer npOYHOCTH M TPEHIHHOCTOUKOCTH CTPOIMJBHLIX 6anoK mepe-
MEHHOH BLICOTHI C JIOMaHOH BepXHefi WM HUXKHEH MOJIKAMH Ha JeficrBHe
H3THOAMOIMEr0 MOMeHTa B HODMAaJbHbIX CeY4eHHUSIX BeAyT 1o Haubosee
IIEBBITOJHOMY CEueHHIo, HaxopsieMmycs Ha paccroanuu (0,37...0,4) [,
OT ONOpHL.

2.4. PACYET NPEABAPHMTENILHO HANPMKXEHHOW
ABYCKATHOM PELUETHATOM BAJIKM NOKPLITMS
NPOJIETOM 18 m

2.4.1. [lanHbie Ans NpOEKTHPOBAHKS

Tsoxenntit 6eto kaacca B30; kospdunneHt ycnoBua paboThl Y, =
=0,9(Ry =17 - 0,9 =153 MIla; Ry = 1,2.0,0 = 1,08 Mlla;
Ry ser = 22 MIla; Ry,ser ='1,8 Mlla; E, = 32,56 - 10° MIla).

IMpenBapurensHo flanipsiraeMass apmatypa kaacca A-V  (Rs =
= 680 MIla; R, = 780 MIla; E; = 1,9 - 10° MIla).

Henanpsiraemast apmatypa kiacca A-IIl (npu auamerpe d << 10 MM
R, = 355 MIla; npu d > 10 mm R, = 365 MIla; E, = 2 . 10°% MIIa)
M H3 apMaTypHO@l IPOBOJIOKH NlepHOjuueckoro npoduias kiaacca Bp-Il
Juamerpom 5 MM (R; = 360 MIla; Rgw ==290 MIla; E; = 1,7 X
X 105 MIla). ‘ )

[lpumeHeH MexanwHuecKHH croco0 HATAXKEHHA apMartypbl Ha YHOPH
(popMer, TlpemBapuTentHoe HampsikeHue oy, = 740 MIla. OGxatue
GeToHA NPOU3BOAMTCH NIPH NepelaTOYHOH NPOYHOCTH Ry, = 24 MIla >
> 11 MIlla.

Beron noaesepraetcss TensoBofi 06paGOTKE.

Ha Ganku onupaiorcsi peGpHcThie manesu pasmepom 3 X 6 M.

BaJiku sKCIyaTHpyiorca IPH BJAAXHOCTH BO3Ayxa Gosee 40 %.

UepTex GalKH MOKPHITUS NpHBeleH Ha puc. 2.7.

banxy nokpuiTHa paccYdTHIBAEM G HEKOTOPHIMH YNpOILEHHAMH.
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Puc. 2.7.- IByckarnas pemervatas GajlKa GOKPHITHA npoJeroM [8 M

2.4.2. PacueTHblii NPORET K HArPY3KK

Pacuetnelill nposer Ganky MO 0OCSAM *OIOp
loy =179 —2 - 0,13 =177 m,

rre 0,13 M — paccroanue oT Topua GajKH JO OCH OMOPHIL.
Harpysky 0T coGCTBEHHOH MacChl Oa/lKd [PHHHMAaeM DaBHOMEpPHO
pacmpezesieHHOH,
Harpyska Ha | M Ganku npu cobecrBennoll macce 10,4 T u ko3¢pu-
[MEHTaX HaJeXHOCTH MO HasHayeHuio y, = 0,95 u mo marpyske y; = 1
10,4 : 9,81 - 0,95
&= —"reg = 5,4 kH/m.
‘ Tabauya 2.3

Kosd- | Harpyska
Bun arpyskn Harpyska mpn 1,= 1, xH ed:;u% " ™

IlocTosumasn
Maxeny HOKpuiTHA ¢ GETOHOM 3aMOHOIUYH-

Banus (Taba. 2.1) 1,49 3 0= 26,82 1,1 29,5

Hsonsunonnpiii xonep . N

(raba. 2.1) 1,i5.3.6 =207 1,3 2691 _
Hroro Gy = 47,52 G = 56,41
Bpemernnan (KpaTKOBPeME HHAA) T

Cyeropas 8$,=0,67-3.6=12,06] 14 |S= 16,88
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Harpyska npu kosbduunentre y; = 1,1
&= 5a4 * lyl = 5’94 KH/M.

HarpyskH, nepefaroiiecs OT nanejedl NOKpHTHS B BHJe COCPeiOTo-
YeNHBIX CHJ € yyeToM Koddpduuuenra y, = 0,95, npusesent B Taba. 2.3.

2.4.3. Yeunusa

PacueTHas cxeMa pelueTyaTON GajiKd HpelcTaBjseT coGof CBOGOLHO
OlIePTYI0O MHOTOKPATHO CTATHYECKH HEONPENeTMMYI0 3aMKHYTYIO paMy
¢ ecrkumu yaaamu. Haxoxnenwe ycuwiuii u nporuoB B Takoi pame
BO3MOIKHO TOJNHKO ¢ mpumedenviem DBM. Ina ynpomenua pacyera B Kyp-
COBOM ¥ JMIVIOMHOM NPOEKTHPOBAHHH MOXHO DacCMaTpPHBATh pellerya-
rylo 6adKy Kak 6alky C OTBepcTHsMH. PacuyeTnas cxema Takoil 6anku
jipeicTaBJeHa Ha puc. 2.8. YcuaHa B noacax GaJKH NpH NPHHATOH pac-
yeTHOH cXeMe GaH3KH K AeHCTBATENbHBIM. '

MMonepeunas cuna Ha omnope (peakuns Onophi):
npu xoshdunuente y; = 1 OT noJHOH Harpysku

Qs = g,;lo 1. 5 2+ Sp) _ 5.4 .217,7 TG ;- 12,00 _ 196.7 kH;

OT BJMTENbHO HeficTByIOIEeH HarpyskH

Qi max = g,,2110 n 5_(;,, _ 54 .217,7 45 427,52 . 166.6 kH:

npn y; > 1 OT NoJHOH HAFpy3KH

Qmax — géh' + 5 (G;— S) = 5,94 2 17,7 + 5 (56,‘“ ;— ]6,88) —_ 235,8 KH.

F :a‘ .
’ i,;gﬁm_:_},,. .
T

{ L= )

Puc. 2.8. Pacuernas cxema 6ajKu

TERYERVENERY
oz 13 14 5

s
Jbl =205, 255m) 2954 G370,=855m
’ L =177 )

n

9i0(0-0)
11s0(r-1)

1390(2-2)
450(4-4)

Puc. 2.9. CxeMa GaJlKH C PacueTHEIMH Ce- Puc. 2.10. Pacyershle -ceueHus
yeHUAMH Gaaku . .

a



Tabauya 2.4

Iaurensso Hoanan JLanTeabro [losuas
neficTsyto- Harpyaska neicTEylo- Harpyska
Ceuenne | x, M mas Ha- Cevenne X, M as
rpyska HAIDY3Ka
7f=’ -[f=l '{f>1 17=1 ‘{f=l Tf>l
1—1 2,95 462,1 549,11 660 | 3—3 8,85 833 990,lh 1096
2—-2 159 739,7 879,4} 1057 | 4—-4(0,371,)| 6,55 764,3 | 907,7] 1091

Harubatomue MOMEHTH ompefieisieM B ceueHHAX Gaixku (pHc. 2.9)
no QopmyJe :

M= Qx_gl_f_Z(G-i-S),-(x—a,-),

TA€ X — PAacCTOsiHHEe OT OnOPhl /0 PacCMATPHBAGMOrO CEYEHHS; a; —
paccrosiHge OT OmOPBI HO COCPENOTOYEHHOH CHJBI (YUUTHIBAOTCS CHJBL,
pacno/ioXeHHbIe JieBee PacCMAaTPHBABMOTO CedeHwus).

3nauenuss Momenros, KH . m, npusemens B Taba. 2.4.

2.4.4. Pacyer NpOYHOCTH HOPMANLHBIX CEYEHMH

IIpounocTh GalkM MO HOPMaJbHBIM CEYEHHSIM ONpeieisieM B pacueT-
HoM cedennn 4—4 Ha pacerosinuu 0,37 [, ot onopst (puc. 2.9 u 2. 10).
Bricora ceyehvis

h = 890 +- (130 + 0,37 - 17700) ; = 1450 mu,

rae 1:12 — yxnon Bepxmwero nosica Ganku; 130 MM — paccTosinde OT
Topua Ganku 10 ocu onopel. anee pacuer npoussoguM mo 60K-cxeme 9
npun. 4.
1. PaGouasi BhicoTa ceueHus
ho=h—a = 1450 — ¥ = 1970 vu.

2. Kosthduuuent
© = a — 0,008R, = 0,85 — 0,008 - 15,3 = 0,728,

rae o == 0,85 nas taxenoro Geroma.

6. Ilpn MeXankueCKOM COCO0e HanpPsKeHus KoXphHLHeHT Aygp = 0,1,

7. Ilotepu mpenBapuTENbHOTO HANDSKEHUS OT AeopMalyu aHKepOB,
PACNOJIOKEHHBIX Y HATSXKHBIX YCTPOHCTS,

0y =5 E = 2% .19 10t = 41,7 MIla,

rie Al=125-+0,15d = 1,95 + 0,15 . 18 = 3,95 um (31ech d —
= 18 MM — npeapapuTesbHO NPUHATHE ZMaMeTp NpPONOMBLHOR paGoueil
apMaTypbl). g
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8. Tlorepu mpenBapuTe]bHOTO HANpsikeHHs OT Aebopmaimit cTaJbHOHA
qopmbi 0, = 30 MIJa (mpu OTCYTCTBMHM AaHHBIX O (OpMe).

9. [pexpapuTeNbHOE HANpsXKEHHe B HaMPATaeMOH apMatype 1o 06Xa-
THs1 GeToHa NMPH Ko3hGhHIMEHTE TOUHOCTH HATSAMEHHS Ygp < 1 ¥ € yue-
TOM NOTEph Oy M O -

Osp1 = Ogp (I— A'?sp) — 03— 05 =
=740(1 —0,1) — 41,7 — 30 = 594,3 MIla.
10, 11. Hanpsixernne Aoyt
Aoy = 150072 — 1200 = 1500 %2 _ 1200 = 111 MITa>0.

12. TlpenapurenbHoe HanpsiKeHHe B apMmarype MNpPH HEH3BECTHRIX
UOHBLIX HOTEpsiX AMsl pacueTa HanpsiKeHHH Osg MPHHUMaeM

o5 = 0,6R; = 0,6 - 680 = 408 MI]a.
13. Hanpskenue osg:
osr = R; + 400 — 05, — Aos, = 680 4- 400 — 408 — 111 = 561 MTla.

14, 15. Tlpu koaqxpﬂuﬂeme Vp2 = 0,9 HanpsKenue Og oy =
= 500 M[la.

16. I'paHuuHas OTHOCHTEJbHAS BHICOTA CXKATOM 30HBI

Ep = © _ 0,728 — 0,598

OsR ®© 561 0,728
2 (1-8) gl

15. ¥Ycaosue

M = 1091 - 10 H - MM << Rybs hf (g — 0,5hf) =
— 15,3 - 240 - 320 (1270 — 0,5 - 320) = 1304 - 10° H - mm

BLIMTOJIHsIeTCs, TO €CTh HeHTpasjbHAsh OCh HAXONUTCS B Npemesnax sepx-
11ero mosica peureryaTtoit GaJsiki.
Pacuer nponomkaeM mo Gnok-cxeme 6 mpmn. 4, maudHas ¢ mo. 7.
7. BenuuHHa

M 1091 - 108
O = R 15,3+ 240 - 12000 0,184.

8. Mpn o = 0,184 mo rtabn. 4 npun. 2 &= 0,208,
9. Veaosue E = 0,208 << £ = 0,528 shinonnsercs.
10, Buiuncasem Kosp@HUHEHT yCJAOBUS pabOThH

yo=n—m—1 (25-?—1) —1,15—

—(1,15—1) (28:—232_ 1) = 1,18,

rae = 1,15 xna apmarypsl Kaacca A-V.
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ll Tak «axk
Y6 = 1,18 >y = 1,15,

npuHuMaeM s = 1,15,

12. Mlpn o, = 0,184 no rtabn. 4 npun. 2 § = 0,897.

13. TpeGyemasi miomans CeueHHsi HPOROAbHOH apMatyphl Ge3 yuera
OOLIYHOH apMaTyphl, YCTAaHABJWBAGMOH NO KOHCTPYKTHBHMWM TpeGoBa-
HHSM,

Mo 1091 - 106
YseRsl o 1,15 - 680 - 0,897 - 1270

14, 15. KosxpuuneHT apMHpOBAaHHS MOXKHO He TPOBEPATh, TAK KaK
' B TaKHX TAXEJO HATPYXKeHHHIX KOHCTPYKLHSIX, KaK CTPONHAbHbIE GaIKH,
COOJIIONEHHE YCOBASL W > Pm;; TAPAHTHPOBAHO,
16. Tlpunumaem apmatypy 4 (» 16AV u 2 @ 18AV, A,, = 804 4+
+ 509 = 1313 mm? > A, = 1224 mm

= 1224 mw?2.

Aspl =

2.4.5. Pacyer npOYHOCTH HAKNOHHBLIX CeYEeHMH
10 nonepeyHon cune

PaccuuTaeM HAK/JIOHHBIE CEYeHHs, HAuyanO KOTODHIX HAXOOHTCA IO
rpaun omopel 6anku (puc. 2.11).

Jas pacuera ucnonbsyeMm 6sok-cxemy 15 mpuna, 4.

PaccmaTtpuBaeM HakaonHoe ceuerue ¢ OAUHOL NpOCKUUU HECKOALKO
Gorowe pabouell BbICOMbE CEHEHUR OANKWU, HO Merbuie PACCMOAHUR om GAU-
ocatiwerlt cocpedomouenrold Haepysku F, 0o epanu onopei:

a; =1 M= 1000 mm.

Bhicora ceuennsi 6aJKHM B KOHIE HAKJIOHHOTO CeueHus
= 890 -+ (1000 + 260) 1 = 995 m.

Hanee pacuer nmpousBoAMM 1O GJOK-CXeMe.
1, 2. Pa6ouass BhICOTA CeueHMS

G+5=F hy =h —a=995— 50 =
= 945 MM << a, = 1000 mu;

IPH pacueTe HAK/IOHHBIX CRYeHUH 1O

K— -
/ monmepeyHofi cuie paGouyilo BHICOTY
. CeUeHUsl pas3pellaercs NpUHAMATb 40

*L——— LEHTpa TSAXKECTH HWXKHEro psna pa-
zaul
A

an

. Goueii apMaTyphl.
c=1000 3. MuHnMasbHAs nonepedHast CH-
= 1850 JIa, BOCIpHHHUMaeMasn GeTOHOM

c=2700 Qb = @p3 (1 4 @n) Resbhy =

g:; 6221}:41'1 K pacuety HakJOHHOTO ceue- 0.6(1+ Oil'{%é’looso 1_230 $ 945 =

3

44



rae @p = 0,6 aaa 1axKenoro GeToHa;

. P (Gsp—— a)(1 ——-Aysp) Asp _

¢ =0,1 Rybhy 0,1- R, by =
o 1 (740 —300) (1 —0,1) 1313 _ :
=0, 1,08 - 240 - 945 = 0,212

(3nech moTepu MpeABAPHTENLHOTO HANPSIKEHHS OPHEHTHPOBOYHO MpH-
H4Thl paBHBIMH O = 300_MHa).
4. Tak Kak
Q, = Q = 235800 H > Q, = 178100 H,
pacueT MPOAOJIKAEM. .
5, 6. MakcuManbHas JJMHA NPOEKUHH HAKJOHHOTO CeyeHHs

c= %:ho = o5 945 = 3150 wm > g; = 1000 .

7. TlpuHuMaeM UIMHY NPOEKUHH HAKJIOHHOTO CeYeHHs
¢, = a, = 1000 mm.
8, 9. lNonmepeunas cHAa

Q2 = o2 (1 =+ @n) Resbhg/c, = 2(1 +0,212) 1,08 - 240 - 945%/1000 =
= 561100 H> Q; = 235800 H,

TO ecTh B PACCMOTPEHHOM HAKJOHHOM CEeYeHHM MONepeyHas apMarypa

mo pacuery He Tpebyercs.

Taxk kaxk nonepeuHas cuaa @, Gonee yeM B JBa pasa MpPeBbLILACT
cuny Q,, paccvaTtphBaeM CJENYIOLIEe HAKAOHHOe Cederue ¢ OAuHol npoex-

yuU, PagHOU PACCMOAHUN OM epanu onopel 00 MOYKW NPUAOKCEHUR nepeod
COCPeBOmOoueHHOU HAZPY3KU:

a, = 3000 — 300 = 2700 mm.

(Tlpu MeHbliedi pasHuLe MeXAYy Qm ¥ Q; HEOOXOAMMO pacCMOTpETb

enle x0T 6bl ONHO HAKJOHHOE CeyeHue C JJIMHOH npoexnun a, =
. 1000 +2700 _ g5 1)
—_— = )

Bricora ceuenns 6aJIKu B KOHUE HAaKJAOHHOrO CeyeHus

h = 890 + (2700 -+ 260) 15 = 1137 am.
Hanee mo 6aok-cxeme 15 mpua. 4. -

1, 2. by = h—a = 1137 — 50 = 1087 mu < @, = 2700 mm.
3, 4. Q, = 235800 H > Q, = 0,6 (1 + 0,185) 1,08 - 240 . 1087 =
- =200300 H,

o 1 (740 —300) (1 —0,1) 1313
rae ¢u = 0.1 —oggyosr = 0180

5,6. ¢ = s 1087 = 3623 > a; = 2700 .



7. ¢; = a; = 2700 mMM.
8, 9. Qu=2(1-+40,185) 1,08 - 240 - 10872/2700 = 268800 H | =
= 235800 H,
TO €CTb H B 3TOM PACCMOTPEHHOM HAK/JIOHHOM CEUeHHH nonepeqﬂaﬂ apMa-
Typa 0O pacueTy He Tpebyercs.
PaccMoTpuM HAKOHHOE CeueHHe C HaubOoabuledl BO3MOXHOH ATHHOM.
OnpenenuM paGouyto BHICOTY M TNPOEKLMIO 3TOTO CeueHHs:

By = - -+ 260i—a)=———-—(890+260——50)—-1193MM,
=i =2 I =706 ‘
_ Pr3 i
rae h = #90 MM — BricoTa Gankm Ha Ttopiie; 260 MM — paccrosHHe OT
TOpla 6aJKH N0 I'paHH ONOPH; i = 11—2 — YKJIOH BepXHero nosca Gajkwu;

Py 2
= -2 hy == 1193 = 3977 mm.
(pr 0:6
[Mockoabry ¢ = 3977 MM, TO B npefiesax paccMaTpHBaeMOr0 HaKJOH-
HOTO CedeHHsi HaXOLHTCS TOMbKO OJHA COCPeJIOTOYeHHAsl CH/Ia H momepey-
Hasg CH/a B KOHIE HAKJOHHOrO CevyeHH '

Q= Q,— F = 235,8 — (56,41 -+ 16,88 - 5,4 . 3,977) = 140,9 «H.

Pacuer npoposxaem no Grok-cxeme 12 npua. 4 ¢ n. 3
3. Iposepsiem yeJaoBHe

Q = 140900 H < Qy = @5 (1 + @) Ruebhty = 0, 6 (1 +
+0,212) 108 . 240 . 1193 == 224900 H,

TO eCTh Ha OCHOBAHHM PAcueTa MO BCceM HAKJOHHLIM CeuYeHHsIM noleped-
HYI0 apMaTypy yCTAHABJHMBAIOT N0 KOHCTPYKTHBHbIM TPeGOBAHUSM.
OxkoHYATeIbHO NPHHHMAaeM IMONEPevHyI apMaTypy H3 [OpOBOJOKH
kaacca Bp-1 mnamerpom 5 mm ¥ marom 200 mM.
B npoBepke MNpPOYHOCTH HAKJOHHOH MONOCH MEXHY TpeIHHAMH 0
6aok-cxeme 13 npun. 4 npu coGrofeHHH ycaoBHST Qup > Q HeT Heo6Xo-
JIIMOCTH.

2.4.6. Teomerpuueckue xapawrepnc'mun CeveHWH

leoMeTpuueckue xapaKTepnchn ompefiessieM B paCueTHHIX ceue-
HHAX, NOKa3aHHHX Ha puc. 2.9. B ceuenuax 2—2, 3—3, 4—4 npunu-
MaeM, 4TO B OpeJesiaX BbICOThI OTBEPCTHH OeTOH OTCYTCTBYET.

Pacuer npousBofuM No 6jok-cxeme 22 npua. 4 ¢ HEKOTOPHIMH H3Me-
HEHUSIMH. '

Ceuenne 4—4 (puc. 2.12)

1. Ilnowane ceyenuss GeTOHA

A= L A; =24+ 3242436 = 1632 cm? = 163200 mm?,

(281
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2. Mnouanp ceueHus Bcefl NPOLONBHOH ap- 49124 M (A3)

MaTYphl:
4 16AV u2 @ 18AV (A, = 13,13 cm?);

320

4 ¢4 5BplI (As = 0,785 cm®) — HIKHAA HeHanps-

raemas apmarypa; 4 @ 12A111 (A; = 4,5 cm?) —
BepXHSA HEHampsraeMas apmartypa. :

Torna
Ayt As+ AL = 13,134 0,785 + 4,52 = =
= 18,44 cm®. ‘i
3. Tak xaxk g N\
0,0084 = 0,008 - 1632 = R

= 13,06 cm® << 18,44 cm?,

2¢16A¥

cokazpy)

Puc. 2.12. Ceuenne 4--4

reovieTpHueCKHe XapaKTepHCTHKH [PHBEREHHO-

ro ceyeHdss OaJKH onpefessieM C y4eToM MPONONbHOH apMaTyphl.

Jlna apmartypsl Knacca A-V  OTHOLUeHHe

_Es_ 19108 _
% =F, = 555108 = >80

Jlns apMarypsl kJacca Bp-l

L7108
062 = m = 5,23.

Jas apmarypel Knacca A-IIT

2. 108

s =331 010

o

5. [Mnomans NpUBEREHHOI'O CEYEeHHs

Apos = A + 0,y + 0,45 + A = 1632 4+ 5,85 - 13,13 +

+ 5,23 - 0,785 - 6,15 - 4,52 = 1741 cm® = 174100 mm2,

6. CraruyecKufi MOMEHT NDHBEJEHHOIO CEYeHHA OTHOCHTE/LHO ero

IHMKEEH TpaHu

Syea. oo = bhj (h— 0,5k]) -+ bly0 5k + 0y A550,5k + o, A0,5k; +

4 oAl (h—0,5h}) =24 - 32(145— 0,5 - 32) +-24 - 36 - 0,5 - 36

+4-5,85.13,13-0,5-36 + 5,23 -0,785 - 0,5 - 36 +
+ 6,15 - 4,52 (145 — 0,5 - 32) = 119700 cu®.

7. Paccrosinde OT LeHTpa TAXKeCTH NPHBEJEHHOTO CeYeHHA IO HHXK-

Hedl rpaxu

Sred, 00 __ 119700
Yo = Ted = Tl 68,75 CM.

B

i

J
-
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8. MowmeHT uHEpIHH NPHBENEHHOIO CEUEHHS OTHOCHTENLHO ero LeHTpa
TSIKeCTH

Loy = LY g 0501+ M 05,2
red = 12 + f(_!/o‘—', f)+l§+ f(!/o_‘5f)+
+ 0y ey Wy — 0.5 + A (gy — 05 + gl (h — o — O5h; ) =
=2 3% 1 94.39(145—68,75—05 - 322 + 2 R
+ 24 - 36 (68,75 — 0,5 - 36)* - 5,85 - 13,13 (68,75 — 0,5 - 36)? -+
+ 5,23 - 0,785 (68,75 — 0,5 - 36)2 4 6,15+ 4,52 (145 — 68,75 — 0,5 X
X 32)% = 54600 + 2171500 4 77800 - 1854400 -+ 197800 -+ 10600 -
4 100900 = 5481 - 10% cm* = 5481 - 107 Mm%,

9. MomenT conpoTHBieHHMSI NPHBENEHHOIO CceueHHR AN KpafiHero
HUXKHEr0 BOJIOKHA .

1 .
Wyeq =28 = M8 10 20790 cn® = 7972 - 10¢ wn?. -

10. Tlonoxenne HyJneBO#t JHHHH CEYEHHs OpPH PACTAHYTOH HHMXKHEH

30He ompejenasieM H3 YCJIOBHA
, ) (h—x) A,
Sio + aSiy— aSs = ——1,

" e Sio— CTaTHueCKHH MOMEHT GeTOHa C3KATOM 30HB OTHOCHTEALHO Hed-
TpaJibHOH OCH, :

Sho=bx - 0,6x = 24x . 0,5x = 12x%;
oS — CcTaTuueckuli MOMEHT apMaTypsl CXKATOH 30HH OTHOCHTEJbHO Heli
TpaJbHOR OCH,
aSs = azA (x— 0,5hf) = 6,15 - 4,52 (x — 0,5 - 32) = 27,8x — 444,8;

* aSg — CTaTHY *CKMH MOMEHT apMaTyphl pacTsIHyTO# 30HBI OTHOCHTEJbHO
HefiTpaJbHOR OCH,

aSy = ;A (h — 0,58 — x) 4+ a, A (h— 0,5k — x) =
=5,85.13,13(145— 0,5 - 36 — x) 4- 5,23 . 0,785(146 —0,5.36 — x) =
= 10276 — 80,92x;
Ay — mIomans pacTsiHyTOH 30HH 6eToHa,
Ao =bh; + b(hj — x) = 24 - 36 + 24 (32 — x) = 1632 — 24x.
[Moncrapasin sHavyeHus:, NONAyUUM

126* 4 27,8% — 444,8 — 10276 -+ 80,92¢ = (£ =0 (0 =249
129041

~ 72665

= 48,42 cM > hf = 32 oM.

Tak kax npu BbiuncjeHHM miomand Ay paHee OHIJIO NPHHATO, 4TO
x << hj, 10 3HaueHus Ay M X YTOUHseM,



Toraa
Ayt = bhﬁ =924 . 36 = 864 cm?2.

[ToacraBnss 3HaYeHHus1, MHOJY4YHUM

12x% + 27,8x — 445 — 10276 -+ 80,92x =
12x® 4 540,7x — 73360 = 0.

(145 — x) 864 ,
=

Pemasi ksafpaTHOE ypaBHEHHE, MOJYYHM

= 58,84 ¢M.

540,7 4 }/'540,72 +4 . 12 . 73360
X = 712

MoMeHT conpoTHBIEHHS IPHBEJEHHOrO ce4eHHA (C yYeTOM Heynpyrux
nebopmanini pacranyToro GeroHa) AJIA KpaiflHero HHXKHEro pacTsiHyToro ,
BOJIOKHA )

2yt aly+ aly) 2 {1409500--375900-}-51000)
Py + Sw = {45 — 58,84 +
+ 58900 = 101500 cm83,

Wm =

rae I»n — MOMEHT HHEpIIMH IVIOLIAAH CeYeHMs CKaToH 30HH GeToHA .OTHO-
C¥TENIbHO HYJIEBOH JIMHUY,

b () )® .
o= S bhj (x— 0,5y = 232y

124 . 32(58,84 — 0,5 - 32)® = 1409500 cu?;

ol — MOMeHT WHepLMH npuBeJeHHOR mWomaau apMarypel Ay, u A
OTHOCHTEJLHO HYJIeBOH JIHHWH,

also = aAgp (h— x — 0,5h)® + oty A, (h— x — 0,5h7)? =
— 5,85 - 13,13 (145 — 58,84 — 0,5 - 36)? - 5,23 - 0,785 (145 —
— 58,84 — 0,5 - 36)® = 375900 cm*;

ol — MOMEHT HHEpUMH IpHBeJeHHOH IVIONIA M apMaTypsl A; OTHOCHTENb-
HO HYJeBOH JIMHHH,

alin = 0, A; (x — 0,5k = 6,15 - 4,52 (58,84 — 0,5 - 32)* = 51000 cM®;

Spo—craTHUeCKHA MOMEHT IJolnajnd 6eroHa pacTAHYTON 30HH OTHO-
CHTeJILHO HYJIeBOH JMHHH,

Spo= bhy (h — x — 0,5h;) = 24 - 36 (145 — 58,84 — 0,5 - 36)=58900 cu®.

11. MoMeHT conpoTuB/eHHsI NPHBEIEHHONO CeuyeHHs IS KpaHHero
BEPXHEero BOJIOKHA

W — lrea _ 5481000
e gy, 145—68,75

= 71880 cM3 = 7188 . 10¢ mm3.
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12, TMosroxkenne Hynepofi JUHMM CeYeHHs NPH PaCTAHYTOR BepxHeil
30He onpefiesisieM no Meroxuke m. 10:
Sio = bx - 0,5x = 12x%;
aSs = o, 45, (x — 0,5k + a4 (x — 0,5h) =
=5,85.13,13(x — 0,5 . 36) + 5,23 - 0,785(x —0,5 . 36) =
= 80,92x — 1457; ‘
aSy, = azA; (h— 0,5 — x) = 6,15 .4,62 (145 — 0,6 - 32 — x) =
= 3586 — 27,8x:
B OPejNO/OMKEHHH, 4TO X >>H;, HaX0muM
Ay = bhi =24 . 32 =768 cMm?.
[NoncraBuB 3HaueHydst B yCJAOBHE
h—x) A
Sio -+ S —aSe = 22

NoAYYUM
125 4 80,92 — 1457 — 3586 -+ 27,8x = (B0 768,
1242 -+ 492,7x — 60720 = O

_ —492,7 4- V (492,7)2 - 4 . 12 . 60720 _
= 5o = 53,561 cMm.

MoMeHT CONpoTHB/IEHHUs MNpuBeNeHHOro ceuenHs W, A1a Kkpafnero
BepXHel'0 PACTSHYTOrO BOJOKHA BHUMC/ISEM TaKxke no meroiuke n. 10:

bh? . 362
Ioo = 7ol + by (x— 0,5k)2 =225 1 94 36 (53,51 — 0,5 - 36 =

= 1183000 cm*;
alyp = 0zA; (h— x —0,5h) = 6,15 . 4,52 (145— 53,51 —
— 0,5 - 32)? = 158300 cm*;
alio = a;Asp (x — 0,5h5)% + o, A (x — 0,5h7)? = 5,85 - 13,13 (53,51 —
—0,5 - 36)% -+ 5,23 - 0,785 (63,51 — 0,5 - 36)% = 102000 cm*;
Spo = bhj (h — x — 0,5h{) = 24 - 32(145— 53,51 — 0,5 - 32) =
= 58000 cm® = 580 - 10° mm?;
2Ty + algy + al)

W/,JI = h— x + Sb(} =
(1183000 - 158300 4 102000) .
- Rl + 58000 = 89600 o,

VsMeneHne MeTONMKM pacyeTa MoMeHTOB conporusienns Wy u Wy
BLI3BAHO OTCYTCTBHEM Ta6JMuUHBIX 3HaueHuil KosddHuueHTOB y H Y.

- AHaJIOTHUHO BHIYHCJSIIOTCA TeOMeTpHYECKHE XapaXTepHCTHKH ceye-
Hu#, npuBeieHHBX Ha puc. 2.9 m 2.10. Pesyabrarhl pacyetroB CBORHM
B Ta6a. 2.5. [lpn ynpomeHHoM onpefieJleHHH nporu6a 6aiku KaK uMelo-
mel MOCTOAHHYIO BHICOTY, PaBHYIO BhICOTE B ceueHun 4—d4, pacyeT reo-
MeTpHYECKHX XapakrepucTdk cevemwuft I—I, 2—2, 3—3 ne Tpebyercs.



Tabauya 2.5

e

Couenne | Aredr M} 4o, o Srege oMt | Wepg, eMlyp [0 cus | Wpre cm® W;)l- cm?

0—0 2293 44,88 1592 . 10% | 35470 34520 62830 60550
1—1 2869 56,78 { 3214 - 10% | 56600 55200 99350 96860

a-—a 1741 58,68 3567 - 103 — 55460 — 73280
2—2 1741 65,99 4921 . 108 | 74570 67400 97860 86120
3—3 1741 77,42 7415 - 103 | 95780 85640 119440 | 103180

4—4 1741 68,75 5481 - 103 | 79720 71880 101500 89600

2.4.7. Onpepenenve noTepb
nNpeABapMTENbHOrO HaNPSHEHMS apMaTypbl

IposepsieM, HaXOAUTCA JIH PHHATOE MpelBapHTENBHOE HAlpsXKeHHe 0,
upu Ko3(phHLHEHTe Y, = 1 B PeKOMEHIyeMbIX mpejesax:

G + p = 740 4 37 = 777 Mlla < Ry, ser = 785 MI1a;
0sp— p="T740—37 = 703 MIla > 0,3R;, ser = 0,3 - 785 = 236 MIla,

TO €CTb HamnpsiXKeHHe g, HAXOZUTCH B PEKOMEHAyeMHIX IMpenenax; 3Kech
p = 0,050, = 0,05 - 740 = 37 MIla npu mexanuueckoM crmocole Hanps-
JKeHHSl apMaTypsl. )

Tlorepy npeiBapHTENLHOTO HANPAKEHHSA apMaTtypol ONpeiensieM IG
6nok-cxeme | mpua. 4.

[Mepsoie norepu. 2. Or penakcalyn HaNpAXKECHHH CTepHHe-
Bofl apmaTypsl NPH MeXaHHYECKOM CHOCO0e HaTdAKeHH:

o, = 0,10, — 20 = 0,1 - 740 — 20 = 54 MIla.

4. Or TemnepaTypHOro mepenaja Jjs OetoHa Kaacca B30 mpu orcyr-
CTBHH JaHHBIX

0, = 80 MIla.

6. Ot medopmallin aHKEPOB, PaCUOJOKEHHHX Y HATAXKHBIX YCTPOHETB,
oz = 41,7 MIla (cM. pacueT NpPOYHOCTH HOPMaJbHBIX CeueHHH).
8. Or Tpenms apmarypel 00 oru6amoliHe npHCOOCOGJEHHS

o, =0,
TaKk Kak apmaTtypa npsMo/aHHeHHa.

11. Or pedpopmauuit cranbholt ¢opmbl o0y = 30 MIla (cm. pacuer
MPOYHOCTH HOPMAJAbHLIX CEYeHHH).

13, 15. [Ins onpejenenus norepb OT GLICTPOHATEKAOME! non3yue-
cty GeTOHA O, BLIUMC/sAEM NpPEIBAapPHTENbHOE HampsideHHe C yyeToM mo-
Tepb Oy — Oy NPH Y == 1
O5p1 =0yp =— Gy = Gy — Oy — Og=740 — 54 — 80 — 41,7 — 30=534,3 MIIa
H ycunue 06KaTus

P = 05,4, =534,3 - 1313 =7015. 102 H.

5t
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JanbHe#tiunii pacueT 3aBHCHT OT TeOMETPHYECKHX XapaKTepHCTHK
ceyeHH# OGasiku.

Cewenue 4-—4 16. DKCUESHTPHCHTET NPHIOKEHHS yCHAHs P OTHOCH-
TeJBHO LEHTPA THMXKECTH NPHBENEHHOTO CeYeHHs

opt = Yo — 0,5h; = 68,75 — 0,5 - 36 = 50,75 cm = 507,5 mm.

~17. Cxumarwomee HanpsaxeHne B 0€TOHEe Ha ypOBHe LEHTPA THAMKECTH
apMatypsl Asp NPH Ysp = €opi

P Pegpiyy, 7015108 7015 . 103 - 507,5%
O =g+ 7 = w0 T 5@ o — 33 Mia

red red

(3nech CHHXKEHHE HAMpfXKEHHA OT JeHCTBHA cOOGCTBEHHOrO Beca OGasku
He YUHTHIBaeM, TaK KaK YCJIOBHA XpaHeHHs 6a/iky HE H3BEeCTHbI),
To xKe, mns kpaliHero BepxHero BOJOKHA

P Pe gy (B — yq) " Mg (h— yo) __ 7015 - 103
- T I 174100

7015 - 102 - 507,5 (1450 — 687,5) , 1972 105 (1450 — 687,5) .
5481 - 107 + 5481 - 107 = 1,82 Mla,

Chp = Y]

rne M, nsrubaiomuii MoMeHT COGCTBEHHOro Beca 62JIKH,

Mg=5"x(l—x)=21037.17,7(17,7— 037 - 17,7) =

= 197,2 kH-m = 1972 - 10> H.mm

(I = 17,7 m — paccrosiHye MeXpny NpOKNajkaMH TNpH XpaHeHuH OGanku).
19, 20. Tax kak Ko3(duumeHT

o = 0,25 + 0,025R;, = 0,25 4 0,025 - 24 = 0,856 > 0,8,

npuHumaem o = 0,8.
21. Tlpu 0y,/ Ry, == 7,33/24 = 0,305 << = 0,8 notepn:

0, = 3404,/ Ry, = 34 - 7,33/24 = 10,4 MITa;
0 = 340,/ Ryp = 34 - 1,82/24 = 2,58 MIla.

26. IlepBrie motepu

oy == 0y + 0, + 063 + 0, 4 0, +0, =
= 54 | 80 4 41,7 4+ 30 4+ 10,4 = 216 MIla. -

Bropwe n 0Te]5n. Or ycaxu;n TaKesjoro Gerona Knacca B30, noa-
BEPrHYTOro TennoBoi ob6paGotke, mo Tabn. 5. m. 8 [10]

Og = 35 MITa.
27. TlpexBapuTesibHOe HANpAKEHHE € Y4YeTOM IMEPBBIX [OTEPh -
Osp1 = Op — Oy = 740 — 216 = 524 MIla.
28, 28'. Hanpsikenus
05 = 04 = 10,4 MIla; o, = og = 2,58 MIla.
5



29, 30. Ycunue o6xaTHA H €ro KCLEHTPHCHTET

P, = 0sp1Asp — 0 As — 0, A = .
= 1313 - 524 — 10,4 -78,5 — 2,58 . 452—6860 102 H;
Gsp,AquSp + o0, Ay — oA, .
e.opl P, =
524 . 1313 . 507,5 4- 2,58 - 452 . 582,5 — 10,4 - 78,5 - 507,5
— 50107 = 509,4 MM,

rhe gs = Yo — 0,5 = 687,5— 0,5 « 360 = 507,5 mw;
y; = h— y, — 0,51 = 1450 — 687,5 — 0,5 - 320 = 582,5 M.

3{. CxuMaolne HanpsaKeHus .
Py Pieoplsp  Mgysp
Opp = ——— — BT
P Ared + lred [red
6860 - 103 6860 - 103 . 509,4 . 507,5 1972 - 10% . 507,5 .
=00+ 5481 - 107 — —mr o = 2,35 MIla;
0_: Pl Pleopl (h‘—yo) Mg (h_"'yo)
bp == —— — =
P A red 'Ired Ired
_ 6860 - 103 _ 6860 - 102 . 509,4 (1450 — 687,5)
174100 5481 - 107 an +
1972 - 10° (1450 — 687,5) .
+ TR .= 1,83 MIla.

Tak Kak 65,/ Ry, = 5,35/24 = 0,223 << 0,75, To norepu

0, = 12804,/Ry, = 128 - 5,35/24 = 28,5 MITa,
o9 = 12805,/ Ry, = 128+ 1,83/24 = 9,8 MITa.

Broprie morepu
0,2=08+09—35-|-286- 36Mﬂa

CymMapHble mOTepH
01 = 0y + 0/ = 216 - 63,6 = 280 MIla.

ITotepu o4, Gy, O ¥ O [/ BCEX PACUETHHIX CeueHH# GanKH, BLIUHC-
JleHHble aHAJOTHYHO ceueHmio 4-—4, npuBeienn B Tabia. 2.6.

Tabaruya 2.6
C:,',‘E e o | o oo |00 |0 C:Hlie' oo | o0 | o o, | O | 9%
0—0) 96| 0 |249] 03| 2151275 || 3—3 | 10,4} 23 | 29,5( 88 | 216 | 281
J—I'] 851 0 234] 021214} 2721 4—4]104] 26 | 285| 9,8 | 216 | 280
2—21104| 2,6 284 9,81 216|279 ’
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2.4.8. Nposepka npounocty Ganku
B CTafiMM M3rOTORNEHMA M MOHTAXA

Or coBmecTHOTO JeHCTBHA ycHsins obxkarus P u coGCTBEHHOro Beca
6anku npu ee noaneme (puc. 2.13) B Gaslke BO3HHKAIOT OTPHUATE/bHbLIE
n3rubaoniie MOMEHTBI, KOTOpbie BBI3BIBAIOT DACTSXKEHHUE BEDXHEH SOHHI.
B cBsizm ¢ 3ruM HeoOxonum pacuer 6anku no ofenuM Tpynnam npeiesb-
HBIX COCTOSIHHH B CTajHH H3TOTOBJAEHHA K MOHTaxa.

Warnbatome MOMEHTH OT COOCTBEHHOrO Beca 6allki g, NpU mojbeme
omnpelenseM C yuerom Ko3(hHLIHeHTa IMHAMHYHOCTH kg = 1,4, wucnons-
3ys pacueTHbie CXeMbl puc. 2.14: '

1 == kdgln = 1,4 . 5,4 = 7,56 KH/M.

. [TpuGnmxkeHHO 3Ta HArpy3Ka NPHHATA PABHOMEPHO paclpele]eHHOMH,
Jliisi BHIUHCAEHHS MOMEHTOB JAeficTBHE HaIPY3KH pacu/eHsieM Ha pacuet-
Hbie yuactkmr (puc. 2.14).

OmnpesiensieM "TOAbKO HanHOOJbILIHE OTPHLATENLHbBIE MOMEHTH, TO €CTb
Ha onopax A u B.

1. Harpy3ka g, Haxomurcsi ToNbKO B mponerax [, u [, (puc. 2.14).

Jna onpegenenus RM3rubaloOMUX MOMEHTOB BOCMOIb3yeMcsi Tabi.
14.18—14.20 [16].

Kosdpduinedrs:

K= Ky=2(ly + ;) =2 (2,4 + 5) = 14,8
Ky = KKy — I; = 14,8 - 14,8 — 5% = 194,

I'pyaoBble ysieHbE:

g r
Ny = Ny= g -2 = 7,56 255 _ 969 «h,
Mowuents! Ha onopax:
Mp=—"on 4 oy, =18 9604 2 969 = 132 kH.m;
== Mt g Ne="Toi 194 = g ’
) Mg =0.

Lt,swn L4=24] =5 Lt,=z,4[13=4;08~|L
a l 1 1 a 1

la 17 l [
4080 | 2400 | 2500 | 2500 lzz«oo | 400 - —
q A A Ll L
17960 B o A A
A J/]
Puc. 2.13, Cxema MoHTaKa GaJkH W pac- 3 + 9
YeTHblE CEUeHHS g
o e,
Puc. 2.14. Pacuernas cxema OalKu npH Ay A RANRYAY
MOHTaxe . i
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2. Harpyska g, HaXoJHTCS TOJBKO Ha KOHCOJsAX Iy (puc. 2.14).
MowmeHT ma onope 4

2 . 2
Map=—520= T2 699 kH-m.

Jns onpeseneHnss MOMeHTa Ha onope B ucmosibsyem MeTOR (OKYCOB.
Kosdpuuuenrnl:

K2=2(1+§—:)=2(1 +?g*)=2,96;

K3=2+}:(2—é)=2+§4(2—2’_‘%)=5,46.

Meuenr Ha omope B

Mgy (Ka—1)  629(296—1)
KKy T 7296546

Mpy = — = 7,63 kH-m.

CymmapHbe H3THOGAIOMHE MOMEHThI!
Mg= My +My,=—629 kH . v = —629 . 10° H - my;
MB == MB1 + MBz =—13,2 + 7,63 = ——5,57 KH « M,

PacueTHEIM fiBAsieTCsl ceueHue a—a Ha onope A.
Bricota Ganku B CeueHHH a—a

h = 89 - 40811—2= 123 om.

PaGouas BbicOTa ceveHusi MPH PacTAHYTOH BepXHell apMmarype
o =h—05h=123—0,5.32 =107 cm.

Ycuaue npelBapuTeNbHOTO 06KaTHsi GeToHa NpH pacuere OainkH Ha
ero Bo3jeficTeHe

P = A, [¥sp (0sp — 011) — 330] == 1313[1,1 (740 — 214)—
— 330] = 3264 - 10% H,

rue

Vop = 1+ Ayp=1+4 0,1 = 1,1 — K03 PHIIHEHT TOYHOCTH HATAKEHHS;
o, = 214 MIla— nepBrie norepH, BbIUHCAeHHble Aas GnmKaMiiero ceve-
upsa 1 — 1.

DKCUEHTPHCHTET
M .
e = hy— 05k + & = 1070 — 0,5 - 360 + 22 100 — 1083 ww.

Pacuer npouHoCTH HOpPMAajBHOTO CEYEHHT HAPOH3BOAHM C Y4YeTOM
pacueTHoro conporusnenus Oetona R,, COOTBETCTBYIOLIEro ero mnepe-
JaTouHOH npouHocTH Ry, = 24 MIla, umrepnonnpys Harmbie Taba. 1
npua. | mexny kiaccamu Gerona B20 u B25, npu xosdpuunente ycno-
BUH paGOTHl A/si CTalHH NpeABapuTe/bLHOTO O6XKaTHs Ganku yrg = 1,2
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(mns mpoBONOYHOM HanpsiraeMoli apMarypul Ve = 1,1) 1 Koa(t)(pnﬁneHTe
Yoy = 1: '

Ry = 13,9y, = 13,9 - 1,2 = 16,7 MIla.
Tak kax

P = 3264 - 10® H << Rybhy — R, A; = 16,7 - 240 . 360 — 365 X
X 452 = 1278 . 10° H,

TO IpaHHIA CKATOH 30HBI NPOXOLHT LEJHKOM B HUKWEl MOAKE H pacuer
[PON3BOJAHM Kak JJIf NMPAMOYIOJBHOIO CEeYeHHs BHICOTOH A = 1230 mm.
Bricora cxkatofi 30HbI :

P—R,A; +RA, 3964 . 102 - 365 - 452

*= R,b = 167 - 240

= 123,1 Mm

(smece A; = 0, TaK KaK YCTOHYMBOCTH NPOBOJOUHOH AaPMATYpPH HHMKHETO
nosica He obecrneuena). :
IlpunnMaem, 4T0 X << Xy B BHAY Masoro 3HAYCHUS X.
Ycaosue

Pe = 3264 . 10? - 1083 =3535 - 10° H - MM << Ry bx (hy — 0,5%) =
- = 16,7 - 240 - 123,1 (1070 — 0,5 - 123,1) =4976 - 10° H - MM

BLINMOJIHAETCS, TO €CThb MPOYHOCTh CEYEeHHA HA BO3ACHCTBHE TpelBapH-
TeNbHOTO O6XKATHA B CTAAHU HSTOTOBJCHHS ofecleucHa.

2.4.9. Pacuer no o6pa3oBaHMIO TPELYMH
OT NpeABApUTENLHOTO 06aTHA .
B CTafiMM U3rOTOB/IGHMSA ¥ MOHTAKA

Paccmorpum cnepyiomue cedenust no AJgHpe Ganku:

ceuenne a—a (puc. 2.13) — Hanbonee onacHoe MO PacKPHITHIO BepX-
HHX (HauasbHBEIX) TPEUMH B MOMEHT NOJALEMa:

cevenns 0—0; I—1; 2—2; 3—3; 4—4 — 113 BHACHeHUs HeOOGXORH-
MOCTH ydYeTa HayaJbHBIX TPEIlHH B CXKAaTOH 30HE MpPU pacyeTe TPELHHO-
CTOHKOCTH HHXKHeH 30HH W paedopmaumi

Ceuenne a—a. Ilnowmane A,y MoMent wumepuuu J,.; pac-
CTOAHHE OT HHXKHeHl TpaHy JO LEHTpa THMKECTH TIPHBEJICHHOTO CeYeHNs Yy,
mMoMeHTH conpothBieHHs W, u W, npusemenn B Tabm. 2.5.

Cxumaroulee HanmpspkeHHe B GETOHE Ha ypoBHe LEHTpA TAMKECTH apMa-
Typhl Asp PR Yo = €op = Yo — 0,5k = 586,8 — 0,5 - 360 = 406,8 Mm H
yeuann ob6xatua P = 7015 . 102 H ¢ yuerom morteps ¢, — G

Py Poplsp  Matsp

Opp == —5—
P Ared Ired [red

__7015.10%* 7015 .10%.406,8% = 629 - 10° . 406,8

172100 T 3567 . 10°7 + —567 o = 8 Mlla.
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To xe, ans kpaliHero BepxHero BOJIOKHA
P Peop (B~ y))  My(h—yy) _ 7015 . 102

Opp = —
7 A T4 Trea 174100
_ 7015 . 102 . 406,8 (1230 — 586 8) 629 . 105 (1230 — 586,8) <0
3567 - 107 - 3567 - 107 .
Tak kak ‘
Opp/Rpp = 8,0/24 = 0,333 << o = 0,8 (cm. panee),
TO TOTEpH

0, = 340,/ Ry, = 34 - 8/24 = 11,3 Mlla;

o; =0, TaK Kar 04, <<0.
[epBhie notepH _
0y = 0y + 0y + 03 + 04 + 05 + 05 =
=54 4 80 + 41,7 + 30 ++ 11,3 = 217 MITa.
Jlanee pacueT mpousBoauM Mo 6soK-CXeme 24 mpra. 4
1. TlpensapurenbHOe HallpsXKEHHE C YYETOM MEpBHIX NOTEpb
Gspt = Osp — 0 = 740 — 217 = 523 MIlla
2, He Boiunc/isieM, TaK KaK BepXHAS [pelBapuTesbHO HalpsaraeMas

apmatypa orcyTcTByeT (As, = 0).
3. Hanpsxenne

o, =0, = 11,3 Mlla.

4. Hanpsxenue X
0, = 0g = 0.
5. Ycuaue npenBaputesibHOro 00KAaTHA C yueToM NepBbIX NOTEPb
P, = 04145 —0,A—o0; A, =523 . 1313 — 11,3785 = 6858.102 H.

6. DKCUEHTPHCHTET e,p = €op = 406,8 MM BhIUHC/IEH paRee.
7. MakcuManbHoe HampsKeHHe B cKaToM GCTOHR OT YCHAHMsA Tpea-
BAapUTE/JIbHOTO HANpsxKeHWs H BHEIUHeH Harpy3kH

1
g, —
i Ared + I
6858 - 103 | 6858 - 102 . 406,8* 629 - 10° - 4068 :

8. Ornouenne 0,/Ry, = 7,84/24 = 0,327 < k= 0,7 (taba. 7}10]).
9, 10, 11. Koaddnunent
¢=16—t—=16—

Rbp. ser

rae Rbp_ ser = 16,2 MIla upunsaro mas Ry, = 24 Mlla no uHTepmoMNsAIHH
mexay Knaccamn Gerona B20 u B25.

7,84

= L12>1,
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Tak kak mo pacuery mosnydero ¢ > 1, HOpHHUMaeM ¢ = |,
» 12, Paccrosmue OT IEHTpa TAKECTH nNpHBEREHHOTO CeUEHHS JI0 HHXK-
He#A A1poBO#i TOYKH

, 9546 . 100

W = 318,6 MM.

r=po =
13. MomenT 06KaTHSi OTHOCHTE/BHO HHMKHEH TpanunkEl sipa CeyeHHs

M,p = P, (esp —r) = 6858 + 10% (406,8 — 318,6) = 6049 - 10t H.mm.
14, 15. TlpoBepsiem ycaosue TPemuHoo6pa3oBanHs

M, = M, = 6290 . 104 H.vmm> M, =
= Rot. o, serWpi — Mrp = 1,54 - 7328 . 10 — 6049 . 10* =
= 5236 - 10* H - mm,

rae Ry, p, ser = 1,54 MIla npunsato nas Ry =24 MIla no mutepnons-
UMM TaGllMuBbIX JaHHBIX MEXIY Kaaccamu Getona B20 n B25.
Tax kak M, > M.,,,, Tpewwns B Bepxmeli 30He o6pasyorcs.
Ananornunmii pacuer no 00pa30BaHHUIO TPemMH B BepXHeH BOHe MOKa-

3a/, 4To B ceueHuH /—I TpemuHbl 0o0pasyiorTcsi, a B CeUCHHAX 0—0, 2—2,
3—38, 4—4 yer.

2.4.10. PacueT WHPUHLI P2CKPbITMA TPRLLMH
2, B HOPMANbHBIX CQUEHMAX B CTAAUM M3rOTOBNEHMA M MOHTAXKA

Paccvmatpusaem cevenne a—a (puc. 2.13) mpu HENpPOAONKHTENLHOM
RedCTBHN ycuans P, = 6858 . 102 H u MomenTa or Macchl Gankuy M 4=
=629 . 10° H . mm.

OKCUEHTPHCHTET yCHIUS P, OTHOCHTENBHO LeHTpa TAKECTH
apMarypesl

€sp2 = €op -+ (B — y,) = 406,8 ++ 1070 — 586,8 = 890 mm.
Pacuer npoposkaem no 6iok-cxeve 26 npua 4.

6 6__MA+P1€sp‘Z_629‘ 105 + 6858 . 102 - 890
. - _ . . 2 -
Ry, serbhl 16,2 - 240 - 1070
=0,151.

7'y 22. Kos(bunmenT ¢; m1s cxkaTofl HuskHeldl 30HBI Gaiknm
%y % 7.17 642
whvtoy A Toa 193+ aTog TS

P = bk, - 240 - 1070
= 0,043,

rae

_ B _19.100 : AV):
% =gt =i = 7,17 (mna knacca A-V);
_ B 17108 Bp-I
ey -—-EI; = m = 6,42 (,ﬂ.ﬂﬂ KJacca P )1



agech Epp=2,65 . 10* M[la 10 WHTEpHONALHMH JAHHHX Taba. | mpui.
| npu Ry, =24 MIla; v=0,45 12 HeNpoXOJIKHTENBHOrO neficTBHA

Harpy3kH.
37ech 1 fanee paccmMaTpHBaeM CedeHHe a—a Kak IpsSMOYTro/bHOe.

24, 8. KosdpduuueHr
_ %2a,\ _ _2.05 360\ _
7““(Pf( _2_110) —0’043(1 21070 )_
== 0,036.

9. DKCUEHTPHCHTET

My +Pieg, 629 - 105 4 6858 - 102 - 890
€s, tot == B, = 635" 109 = 982 mm.
10,11, OTHoCHTeNbHAA BLICOTAa CXKATOH BOHBE
1 1,5 4~ ¢4
§ = —-I-— =
1+506+M €s,t0t
B+ —Topa 15 = —5
1 1540043
= L5051 0.0 + ”59_82__5‘“0’339<1'
8 + ~70-0,00176 - 7.55 * 1070
Ay 482 _ .
TIe b= = 501070 0,00176;
Es 2. 108

@= F = g 10x = %

p=1,8 aas Taxenoro GeroHa.
12. TMonyueHnass M3 pacyeTa OTHOCHTENbHAs BhICOTA CKaToH 30HH

t = 0,339 > h;/h, = 360/1070 = 0,336.
B sToM cayuae i jajbHEHIiMX pacueToB NpHRHMaeM t = 0,336.
14. Tnewo BHYTpeHHel Mapbl CHJI OUpeleNHM [0 32BHCHMOCTH

" [1 e/t E
0 2(p;+8)
?06_706 0,043 - 0,3363 l
= 10701 —- S (00B 0330 | 890 mwM.
DKCLUEHTPHUCUTET ‘
_ My Preg, 629 - 108 - 6858 - 10® - 4068 _
Botot =—""p— = 6858 - 102 =

=499 MM.

15—19. Tak Kak 3KCUEHTPHCHTET
€o, tor.= 499 MM << 0,8, = 0,8 - 1070 =
= 856 MM,
To Kos(xpuiuent § = 1.
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Hanpsxenue B pacranyroit apmarype
B Py (egpe—2) + M,

s == —

Ade -
6858 - 102 (890 — 890) - 629 . 105
= (452 N 890) = 156)4 I\/Xna < Rs, ser —
= 400 Mla,

-+ TO €CTb HEYNpyTHe AeOPMALUA B BEePXHEH apMaType He BO3HHKAIOT.

20, 21. llInpunHa HenpoAONKHTENbHOrO PaCKpBITHA TPELUIMH B CTafMH
H3rOTOBJICHAS H MOHTAaXa

Qere = 8/ ZT:-QO (3,5 — 100u) 13/5 =

=1-1.1%49035_100.0,00176)7/ 13 =

= 0,12 mm,

4TO MEHLIIE MpelesbHO AONYCTHMOro 3HAYEHHs [cre] == 0,4 Mm.

B dopmyne 8 = | ana usrucaemux u BHELEHTPEHHO CXKATHIX 3JeMeH-
TOB; @, = | NpH HENPOLONKHMTENbHOM AeHCTBHH Harpysok; n == 1 pans
CTEP2KHEBOH apMaTypbl NepHOLHYECKOro npobuas; d = 12 MM — aua-
METp BepXHell OCHOBHOH NpoaO/HLHOR apMarypHl.

Pacuer wmupunsl packpoitHs HauaabHBIX TPEUIHH B BepxXHell 30He
B CeueHHWH I—I He NPOM3BOIANM, TAK KAK B CEYEHHH a—a, OfHOM W3 Hau-
Gosiee omacHbIX, MMeeTCs 3HAUMTENLHHI 3amac TPeIMHOCTOHKOCTH.

\2.4.11.’ OnpefAcnenne BOIMOMHOCTH NOSBNEHHUS HOPMaNbHbIX
TPeUHH B CTAZAMM IKCMNYaTaLHM

Pacuer nponssosum mns wautonee omacHoro ceuenus 4—4,.

Tak kak nuxkHAs (pacranyras) sona GasK4 apMHpoBaHa CTepXKHeBOU
apmarypoil knacca A-V, 1o Ganka oTrHocHTCS K 3-8 KaTerOpHH TPEelHHO-
crofikoctn. [losToMy pacuer npOH3BOZMM HA HEHCTBHE BCeX HarpysoK
NPH_ KO(XPHUMEHTE HANEXKHOCTH 10 Harpy3ke vi = 1.

Hns pacuera Hcmosb3yem 6nok-cxemy 23 upua. 4.

M, = M=09077 . 108 H . um.
1. I'IpenBapmeanoe HalpPsKEeHHe C YuETOM CyMMapHbIX MOTepb
Osp2 == Vsp (0sp — ;) = 0,9 (740 — 280) = 414 MIla,
rie ysp=1-—Ay, =1-—0,1 =0,9, :
2. HanpameHue 0;,; He ompenedsiem, TaK Kak apmarypa A, or-
CyTCTBYyeT.

3. Hanpsxenue B HUKHER MPONOJIbHOM HemanpsraeMoit apmarype A,
BbI3BAHHOE YCAAKOH M MNOJ3ydYecThiO GeToHa,

0, =04+ 05 + 0, =104 4 35 4 28,5 = 73,9 MIla.
4. To ®e, B Bepxmeii apmarype
Os = 0 -+ 03 + 09 = 2,6 4 35 + 9,8 = 47,4 Mlla,
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5. YCnJme npenaapmem:uorp»o%xa'mﬂ C y4eToM HOJIHEIX MOTepb

P, —osp@—oszﬁl s— 0 A, =
=414 . 1313 —73,9 - 78,56 — 47,4 - 452 = 5164 . 10? H.

6. DKCUEHTPUCHTET yCHAHS P,
OgpoAgp (4o — 05 1) — 0,4, (9o — 0.5k)) 4 0§ A5 (h— yo —0.5k()

Cop2 = P2
_ 414 . 1313(687.5 — 0,5 - 360)— 73,9 - 78,5 (687,56 — 0,5 . 360) +
- 5164 - 102
47,4 - 452 (1450 — 687,56 — 0,5 - 320) __
A 50— 87 —553,5 .

7. Hanpsaxenue B BepxHeM BOJOKHe GeTOHa

Py PZeopQ(h — %) M, (h — go)

oh = l 1, ==
red red red
__ 5164 -10* 5164 - 10? - 553,5 (1450 — 687.5) .
174100 5481 - 107

2077 1 UA0 1) — 11,62 MITa (cxxatne).

8, 9, 10, 12. Kosdduuuent

—16—”62-107>1

= 1,6 —
¢ Rb ser

npuHUMaeM ¢ = 1.
11. Paccrosnue OT LEHTpa TAMKECTH NPHBEACHHONO CEYEHHsi NO BEpX-
Hell AApPOBOH TOYKH
‘ red __ 7972 . 108
r =97 —= - —=72160 = 458 Mmm.

14, MoMeHT 0GKaTHi OTHOCHTENILHO BepXHef rpaHHIIbl fpa CeYeHHA

M,, = P, (eop2 + ') = 5164 . 102 (553,5 -+ 458) =
=5223.10° H - mm.

15. 16. Tlposepsiem yc/oBHE TpelHHOOGPa3OBAHHAT

M, =M =9077 - 10° H . MM > M., = Ry, e Wps +
+ My, = 1,8+ 1015 - 10° 45223 - 10° = 7050 - 10° H - mw,

TO €CTb HOpMallbHbie TPELMHL HA CTAMM SKCIMyaTalluy Q0pasylores.

Konen anroputma no 61ok-cxeme 23 npun 4 YTpoLEH, TaK Kak pac-
ueT [0 06pa30BaHHIO TPEMH B BepXHell 30He HA CTaZMH U3TOTOBJIEHHSA
H MOHTa)a nokasal, Yr0 B ceyeHHH 4—4 Takue TpeuHHB 00pa3oBH-
BaTbCfl He GyAyT.



2.4.12. PacueT WMpPMHBI PACKPbITMS TPELYMH
8 HOPMANbHLIX CEUECHMSIX B CTaAMM DKCANYaTaLMM

HanGosiee onacubiv sBssiercs: cedenue 4—4,

Tak kak B BepXHeil 30HE HauaJbHBIE TPEIHHBl HA CTAJHH H3TOTOBJE-
HH1s M MOHTaXa HE BO3HHKAIOT, pacueT HauuHaeM ¢ M., 6 6r1ok-cxembl 26
apui. 4.

Henpodoaxcumenoroe packpbimue mpeuwjur om HenpodoaxcumessHoeo
delicmaus noanol Hazpysku npu ¥ = 1.

6. Kosthxpunuent

M P,e 105 - .102.
85— r+ Py ;p2= 9077 + 10 51(234 :o 46__ 0,1038,
Rb, serbho 22 . 240 - 1270

TAE €spo == lfsp — Eop2 = 507,5 — 553,56 = —46 mm.

7',22. BenuuuHa

&3 4, 6,15 )
_n% g o
O =Th, = "m0 1z ot

3pech W nanee paccMarpuBaeM ceuenne 4—4 Kak NPAMOYTOJILHOE.
24,8. Koapunuent
2.05-320

x=cp,( —22%) =0,01(1 e )=0,0087.

9. DKCUEHTPUCHTET
Mr 4 Poegps 9077 - 105 — 5164 - 102 - 46

bs tot = p— = 5764 - 102
= 1712 mm.
10,11. OruocurenpHas BHICOTA CKATON 30HLI
1 . 15 + Py
S= g Esern T
—Topa 15 52—
1 1,5 4+ 0,01

= s 4 LT 5(0.1038 10,0080 + e,
8+ —n 0,0046 - 5,85 Y1270
—0275<1,
rape
A+ A, 18541313 _
=R, T %0 1270 0,0046;
a=a,=05,85.

12. OTHOCHTeJleaﬂ BLICOTA C3KAaTOH 3OHbBI
E = 0,275 > hj/hy = o = 0,252,
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Tak Kak BEICOTA CXaTOFi 30HbLI He MOXeT OBITb OOJbllle BbICOTHI
BepXHEro Tosica G6anKH, NpuHuMaeM x = hf = 320 mm, T0 ectb & = 0,252.
14. Tlneyo BHYTpeHHEH naphl CHJI NPH X = A onpefieJisieM MO 3aBUCHMOC-

[ .’gq,f+§a] [ %06.0,014-0,2522]:
_nli=m I | er0 |1 —
z2=h, 2%, 7 D 3(0.01 10,259

= 1104 wmm.

TH

15—19. Tak kax
€, tot == 1223 Mm > 0,8h, = 0,8 . 1270 =

= 1016 MM
Mr—Poeyns 9077 . 105 — 5164 - 102 . 553,5
(311er eo, fot = [)2 = 5164 - 102 =
= 1223 mm),

K03bPUIHEHT

5= h—x—ay, 1450;—-320-40 _
T h—x—a, 1450 —320—180
rape a, = 0,58; = 0,5 - 360 = 180 mm;
Ay = 40 MM,
Hanpsi:keHne B pacTaHyTOH apMaType
My — Py (2 —egp)
A +4,)2
_ 9077 - 105 -— 5164 - 102 (1104 + 46) .
= (785 - 1313) 1104 - 1,147 = 234,6 Mlla <<
< Rs, ser = 785 Mna-

20. upuHa HENPOAOIKUTEIbHOTO PAaCKPHITHA TPELIUH OT HEIPOLOJ-
JKUTeIbHOTO JeHCTBHS MOMHOH HarpyskH

3
Gerct = B 2 - 20 (3,5 — 1000V d =

=11 1228 20(3,5— 100 - 0,0046) /17 =0,193 wm,
rae d =17 MM — cpeauuil nHaMeTp IPOAOAbHOA npejiBapHTEIbHO HAam-
pAKEHHOH apMaryphl.

Henpodoaxcumensrioe packpeimue mpewun om npodoiscumensio Oed-
cmsyrowell Haepysku npu v = 1.

Bhicota c3karoii 20HB X == hf = 320 MM B JaHHOM cjaydae He H3Me-
HATCA (C YMEHbIIEHHeM HATPY3KH BBICOTA YBENMUHUBAETCH), MOITOMY
HE HU3MEHHTCA H IVIEUO BHYTPEHHeH maphbi CHJI:

2 = 1104 mm.

Torpa manpsikenwe B pacTAHYTOH apmaType
My —R, (z—egp0) 5
S A A T

7643 - 108 — 5164 - 102 (1104 4 46) _ '
= (758 F 1313) 1104 - 1,147 = 127,3 MIla.

1,147,

6 =

Os =

Oy =
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[lupuna HENmpOAOMIKHTEJLHOTO pacKpHITHs TpemuH OT TIp OAOVI XM=
TeMbHO AEHCTBYyIOUlEH HArpysku

121390 (3,5 — 100 - 0,0046) V7=

= 0,105 mMm.

[Tpodosxcumenstioe  packpoimue mpewut  om  npoO0ANCUMEALHO Oell-
cmayrowjel Hazpysku npi Vi = 1.

Jlns  mpOMOJIAKHTENBHOTO neficTBHS HATDY30K H TAXEIO0T0 ferona
ecTeCTBEHHO BJIAXKHOCTH (B 0,02) xo3(hHIUEHT

¢ = 1,6 — 15p = 1,6 — 15 - 0,0046 = 1,631.
Torja WHpPHHA NPOLOKHTENBHOTO PaCKpbITHS TpeuHH
Qores = Qucre2 = 1,531 - 0,105 = 0,161 MM <l@cre, ] = 0,3 mM,

acrc‘2=1'1'1

70 ecTh HAXOAHMTCS B JONYCTHMbIX MPElEax.

HenponoaxuTenbHas LIHPHHA pACKpbITHS TPELHH OT nonHof Ha-
IPY3KH C YIETOM MPONOJKHTENBHOTO JeHCTBHS AJMHTENbHO JeficTBYIOWER
gacTH HArPy3KH )

Qere = Qerc 1 — Qorc2 + Qere 3= 0,193 — 0,105 4- 0,161 =
= 0,249 mm < |acre. su) = 0,4 MM, .

10 ecTb TAK¥Ke HAXOIMTC B JOMYCTHMBIX npenejax. | <

2.4.13. PacueT no 06pa3oBanMIo HAKMNOHHLIX TPeuiMH

Heo6x0MUMOCTh pacueTa Nno O6pa3soBAHKIO HAKJOHHBIX TPEUlHH YyCTa-
HOBHMM, [POBEPHB YCJOBHE

Q = 1967 « 102 H <ch3Rbt, serbho =
=0,6-1,8-240- 862 = 223,4 - 10* H,

rge Q= 1967 - 10> H — nonepednas CHJIA Ha Orope OT NOJHOM Harpy3KH
npu vy = 1; h, — MHHUMAJBHAA pabouasi BBbICOTA ceyegysl OaJikH, NpH-
HATas 0O TpaHH ee ONOPHL

hy = (890 + 3%"-) 50 = 862 MM.

Tak Kak yCJOBHE BblNOJHAETCS, TO HAK/IOHHEE TPEUHHH HE 06pa-
3yloTcas ¥ HeT HEOGXOIHMOCTH yTOUHEHUs] pacuera Mo 6nok-cxeme 25
opua. 4. :

2.4.14. YnpoueHHbIA pacueT nporubos Gankm

C penplo yUPOLIEHHA pacyera nporu6os Ga/ku yCNOBHO MpHHUMAEM
BHICOTY OasKH [IOCTOSIHHO# C reOMETPHYECKHMH XapaKTepHCTHKaMH cede-
ausi 4—4, HAaXONAWErocs Ha PaccTOAHHMH 0,371, ot onopsi.

B pacuere yuMTbIBaeM MNAHHLIC, [oJlyueHHblE NPH ONpeleCHHH BO3-
MOKHOCTH TNOfBJEHHs HOPMaJbHBIX TPELHH M LIMPHUHBI HX PACKpBITHA

5 ceyeHHu 4—4 B CTanuy SKCmIyaTauHH.
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YTounsiem BBINOJNHEHHBIH paHee pacder no Gjok-cxeme 23 npua. 4.
1. TlpeaBapurenbHOE HANPSXKEHHE C YYETOM CYMMAapHBIX [OTEPb NPH
K53(hhULMenTe Vo == | -
Oy = Ogp — 6; = 740 — 280 = 460 MI]a.
5. Ycuane npesBapuTebHOTO OGXKATHsl C yYeTOM CYMMAapHHIX TOTEpb
P, =460 . 1313 — 73,9 - 78,6 — 47,4 . 452 = 5768 - 10? H,

6. SxcueHTpuCcHTET
" 460 - 1?13 (687,56 —0,5 - 360) — 73,9 . 78,5 (687,5 — 0,5 . 360) +

€opz = 5768 - 102
47,4 . 452 (1450 — 687,5 — 0,5 320
+ Ehit o ) — 548,7 wm.

14. MomenT 06XKaTusi OTHOCHTEJNbHO BEpXHEH IpaHHIR ALpa CEYeHHS

M,p = Py (eopg + r') = 5768 - 10? (548,7 4 458) = 5807 X
% 105 H . mm.

15, 16. TIpoBepsem yc/oBHe TpemHHOOGPA3OBAHHA
M, = _9077 100 H wmMm> M = Rbt.seerl + M,, =
= 1,8 - 1015 10° 4 5807 - 10% == 7634 - 10° H - mm,

TO eCTb OPH pacuyere NPOrHGOB HEOOXOIHMO YHYHTHIBATb HAaJlHYHE HOpMa-
JAbHBIX TPEIHH.

Tak Kak HenpoOJO/IKUTESLHO AeHCTBYIOIAS HATPY3Ka OT CHera COCTAB-
Jser okosto 15 % oT nonHOA Barpy3kH, a oCTajbHAS 4acTb Harpy3Ky —
5TO NOCTOSHHAS MNPONOKHTENBLHO [EACTBYIOWAs, TO B pacyeTe npHHH-
MaeM, 4TO [OJHAs HArpy3Ka siBJIseTcsl NPOLOIKHTENLHO NeHCTBYIOMmIEH.

B sTom cnyyae ompegensieM KpHBH3HY M MpOruG, paccMaTpHBas TO/b-

KO NPONOJIKHTENbHOe jeficTBUE HArpyskH, TaK Kak KPHBH3HBI (7) =
. 1

= (7]) APYT Apyra COKpAIIaioT.
2 \
Brluncnsem roadduiuent

_ RotyseeWyo  18.101.106
~ My—M,, — 9077 - 10°—5807 - 105
= 0,559 << 1.
DKCUEHTPHCHTET
M+ Poego 9077 - 10° — 5768 - 102 - 41,2
e == = = = 1532 mm,
8, tot P, 5768 - 10

THIE ypy = Ysp — €op, == DO7,5 — 548,7 == —41,2 mm.

Torza npu @ = 0,8 (mpononxutensHoe feficTBHE HArPY3KH) Koad-
(bnivenT i
_ 1— (q)m)2 o
IP‘S - 1’25 - (Plscpm - (3.5 — 1.8(Pm) es' tot/ho -
=1,26—10,8.0,559 —

1 — 0,5592 _
35 —18-0,559) 1532/1270 0,574.
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KpuBH3Ha 3JeMeHTa NpU NPOC/IKUTEJbHOM IEACTBHH BCeH HArpysKH

Iy M ¥ + ¥y —
(r )3 T hy2z [ESA5 + E A, (py + E) bhoEpv

P, v, _ : \
T h EAFEA,
8839 - 108 0,574
= 1270 1104[1.7 ToF 785 + 19 105 - 1313 T
09
+ ©OT 7 0.959 240 1270 - 29 - 10¢ - 0.151_
5768 - 102 0,574

) = . 10%° uM™1
1370 (17105 - 785 1.9 105 1319 2076 - 107 mm™t,

rge M = M, + Poeypy = 9077 - 10° — 5768 . 10% - 41,2=8839.10° H - mw;

¥, = 0,9 119 Bcex cayuaeB; v= 0,15 — npH NpoLXOIKHUTENLHOM NEHCT-
BHM HArpy3KH.

Kpupusna, o6yc/OBJEHHAs BLICHGOM 3/leMEHTa BC/IENCTBHE yCAAKH H
noasyuectn Gerona,

| By — B 435 . 10~ — 237 . 1076 -3 -
(}_)4_ = 570 = 155,9 . 10~ Mm7%,
=% 39 _ 435.107:
TIE &p = E =170 435 - 10 H
. o3 47,4
gh = — = —— =237 . 1078,
e, Es 2' 105

INosuas kpuBH3HA

1 1 1 1 1 1 1
=), =0 ()= ()= (7).~ (),
= 2076 - 10 — 155,9 - 10™ = 1920 - 107 mm!

[Tporu6 OT NOMHO HArpy3KH MO YMPOLIEHHOH 3aBHCHMOCTH

o be 5 - 2 n
f=st 1= 41920 107 17700° = 62,7 wm <<
1 t /
< 2—5—0 lO = 2—50 < 17700 == 70,8 MM,
TO €cTb MeHblle MakKCHMaJjibHO JI0nyCTUMOro ﬂpOl‘Hﬁa.
BoJiee TOYHBIH pacuer ﬂpOFH6OB npeanoJaraeTt BBIYUC/EHHE MOJHBIX

1 ' -
KPHUBH3H (l) (—) . (—1-) (—l ) COOTBETCTBYIOIHY CEUeHHUH
r 0-0r r 1-1» r 2-20 3-3

0—0; 1—1, 2—2, 3—3 no 6iok-cxeme 30 npua. 4 npy HOPMalbHBEIX
TpellMHAX B PACTAHYTOM OT SKCOJyaTaUHOHHBIX HAarpy3oK 30HE WJIH NO
6n0K-cxeme 29 mpui. 4 OpH OTCYTCTBHH HOPMAJIbHBIX TPEIIHH.

Tonnbiit mporu6 G6ank¥ B 5TOM Cjydae ONpENeNsioT no ¢gopmyJe

= g (Pl () 2 ()2 (7).



Pacuer, BbINOMHEHHBIH 6e3 YNPOIEHHH, NPUHATHIX B A2HHOM napa-
rpage, naja sHauenue nporuba f = 60,1 mm << 62,7 mm. Caeayer oTme-
THTb, 9TO 06a mporuGa onpejeneHbl B NPEANONOKEHUH OTCYTCTBUS CTOEK
B Ganke. Ilpu Gonee Tounom pacuere nporu6oB B GafKe KaK B 3aMKHY-
TOH pamMe C MECTKHMH Yy3/aMH MOOJIYUEHHOE 3HAYEHHE MNpPOruba Gyler
HECKOJ/IbKO MeHblle. Takum 06pa3oM, BbIBOA O TOM, YTO AEHCTBHMTE/bHBIR
nporu6 GajikM MeHblle MaKCHMAaJbHO AONYCTHMOTO OCTAaeTCsi B CHUIE.

2.5. BE3BPACKOCHbLIE ®EPMb!

BespackocHble npeABapHTe/bHO HAanpsiXKeHHbie GepMBI nposeToM 18—
24 M npu ware pam 6—12 M [UPOKO NPHMEHSIOTC B KadeCTBE CTPOMHIb-
HbIX KOHCTPYKIHHA OJHOSTAXHBEIX MNPOMBIULIEHHBIX 3x1aHuil. [lo cpasie-
HHIO C CErMEHTHBIMH, apOuYHbBIMH M JPYTHMH (epMamMH ¢ TPEYroJbHOH
peleTKOl Ge3pacKOCHBlE (epMbl BLIFOAHO OTJIMYAIOTCS pachpele/eHHeM
YCHIIH#, MPOCTOTOH apMHPOBaHHS H KOHCTPYKUHH Onajy6ku, 6osee
SKOHOMMYHBI [0 PacCXOAy MaTepuasoB M 6ojee YAOOHBI WIS pa3MEHIEHHS
TeXHOJIOTHYECKOTr0 O6OPYNOBaHHA B MeX(EePMEHHOM MPOCTPAHCTBE.

OTOT THN (epM npencTaB/sieT COGOH BHYTPEHHE MHOFO pa3 CTAaTHue-
CKH HEONPEICNTMMYIO CTEPHHEBYIO CHCTEMY M CTATHYECKH OINpEC/THMYIO
CHCTEMY OTHOCHTENIbHO CBOHX 0nop. OCofleHHOCTBIO TaKUX (epM ABJIAIOTCA
3Ha4HTeJbHble M3rHbalomKue MOMEHTH ¢ TMONEPEeYHbie CHJIBl B IKeCTKHX
y3yax conpsiiKeHHsl 3JEMEHTOB, MO3TOMY 3/EMEHTH PACCYHTHIBAIOTCA Kak
BHELEHTPEHHO CXKaThie (BePXHHH NOAC) WM KaK BHELEHTPEHHO PacTsHy-
Thie (HMAKHUA 1OsiC B CTOHKH).

Uame Bcero 6e3pacKOCHblE (EPMBI M3TOTABIHBAIOTCS UEJbHBLIMH H3
Gerona xknacca B25—B40. Croiiku ¢epM MOryT 6LiTb 326eTOHHPOBAHHI
OIOBPEMEHHO C MOACAMH MJIH XKe TOTOBHTbCS 3apaHee.

2.5.1. FeomeTpus 6e3packocHbix hepm

BeapackoCHble gepMbl NPOEKTHPYIOT C KPHBOJMHEHAHbIM (CETMEHTHHIM),
1I0/IIFOHATLHBIM OUEPTaHHEM BEPXHETO M0fica HJH 2Ke C napasjesbHbIMH
nosicaMn. 3HAYMTENLHO YMPOLIAET apMHPOBAHHE H YCTPOHCTBO OnanybKH
Kpyrosoe OvepraHHe BepxHero mosica. Ilpu y3noBOH nepepade Harpysku
I1d CeTMEHTHBIE ¢epMbl U3rHbalolie MOMEHTH B HMX HECKOJbLKO GOJblie,
YeM B MOJIMTOHAJIBHBIX (pepMax H, clelOBATENLHO, (epMbl ¢ NOJHIOHANb-
LM OYepTaHHeM Go/iee SKOHOMMUHBI [0 PAacxoAy apMmatyphi. Ilpu Bue-
Y3/I0BOK nepefaye HArpysKd Ha BePXHUE M0SIC, OUEPTAHHE MOCJELHETO
IPAKTHUECKH He BJIMAET HA paclpefe/eHHE YCHJH.

Ilpn KpyroBoM oOuepTaHMM BepXHEro nosca YJYYIIAKTCS YCIOBHS
MOlITa/Ka TIHT OOKPHITHSA, IIBLI MEKAY KOTOPHIMHM CTAHOBATCA MHHHMAJb-
NLIMU, a TepesIOMBI B KPOBJIE —— HE3aMeTHBIMH. Y TNPOMAETCss KOHCTPYK-
It KapKacoB BepXHETO 1105ica U COMNpsikKeHHe ero co croiikamu. [losTomy
HPOMBLILJIEHHOCTb  BBITYCKAeT B OCHOBHOM ()epMBI C KPHBOJHHEHHLIM
oyepranideM BEPXHETO nosica.

[lpn nponerax depm L < 18 M u wecTn namensx HIXKHEro mnosca
pucora (epmel f= 1/6L, a npu nposerax L > 18 ™ uumcre nayenedt
Gosce wectn f npunumaercs pasuoir (1/7...1/8) L.
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[llupuua cedeHkil BceX 3/1eMEHTOB (hePMbI NPHUHHMAETCS OJMHAKOBOA
u paBHOB 240—280 MM, YTO IOCTAaTOYHO /IS ONHpAHHA OJIHT NOKPHTHS
nposetom 6—12 M. BEICOTa nOnepeyHbIX cedeHuii BEPXHETO M HUKHETO
nosica NPHHHMAETCsl dale BCero OJMHAKOBOH M PaBHOH 200—300 mm.
Cornacuo [17], BbICOTa MOMEPEYHOrO ceyeHHs CToeK h, Ha3HAYaeTcs M3
yCJI0BHS

hyo/h, = 0,7...0,8, i
rae hy # hy — BHICOTHl TIONEPEYHOTO CEUEHHs COOTBETCTBEHHO CTOEK
H [OSICOB. 7

MaMeHeHHe COOTHOLICHHS MEXY KECTKOCTSIMH 3/1EMEHTOB Ge3packoc-
HbIX (epM BEJET K M3MEHEHMIO pacipeneseHHs MOMEHTOB. YBenuuenue
CeUeHHs1 BEDPXHErO 110sCa OPHUBOAMT K DOCTY MOMEHTOB B HEM M K CHH-
JKEHMIO M3rMGAIoMMX MOMEHTOB B HHMKHEM MOsiceé W CTOHKaX. XoTsi Takoe
YMeHDIUEHHE 3KeJaTeJbHO MO YCIOBHAM ofecnedeHHs TPELMHOCTOHKOCTH
HUMKHETO MOsica, HO OHO BENET K NepPepacxoly MaTepuasoB Ha (epmy
B nenoM, [losTomy nosica ¢epM NPOEKTHPYIOTCS ONMHAKOBOH BEICOTHL
PexoMeHAyeMOe COOTHOLIEHHE MeXAy MKeCTKOCTAMH MOfiCOB M  CTOeK
1:1:0,8 [ns yBenuueHHsr TPEIIMHOCTOAKOCTH, CHHXKEHHSI KOHIEHT-
palHH HANPAXKEHUH U YMEHbIEHHs MNJOMAAH apMaTyphbl B y3/1aX NPHMEL-
KaHHS CTOEK K HOscaM YCTPauBaioT «BYTh» C COOTHOLIEHHEM CTOPOH
1:3 umu 1:5.

Pa3smepbl 3/1eMeHTOB (epM B OCAX [PH KPYTOBOM OYePTaHHH BEPXHErO
nosica ¥ KOOPAMHATE! Y3JI0B BBIYHC/AIOTCSA 110 QOpMYJIaM Il. 3.3.1 nacros-
IETO Y4eGHOro MOCcOOHUs. ‘

2.5.2. Onpepenenue ycunuii M pacueT 6e3packocHbIX hepm ;

dnemeHTH (epM PACCUHTHBAIOTCS 10 ABYM TFpynnam mpelebHbIX
COCTOSHMI HA NEeHCTBHe MOCTOSIHHBIX, HJIMTEJbHbIX H KPaTKOBPEMEHHBIX
Harpy30K. K nocmosuneiM Hazpy3kam OTHOCHTCS COGCTBEHHBIA BeC ¢ep-
Mbl, OJHT OOKPBITHS C 3alOJHEHHEM IIBOB, TMIPO- H TenJOH30MANHOH-
HOTO MOKPHITHSI, BEC MOJBECHOTO MOTONKA, KPAHOBBIX MyTed Tenbdepon
U KpaH-6aJoK.

K OaumenvHbim Haepy3Kkam OTHOCHTCS BeC 00OPYAOBaHHS, YCTaHOB-
JIEHHOTO Ha KpPOBJE M B MeX}epMEHHOM NpPOCTPAHCTBE, MNOJIBEIUEHHOE
K (epMe BEHTHJIANHOHHOE, OTONHTENbLHOE W TEXHOJIOTHUeCKoe 0GOpyno-
BaHHe H KOMMYHUKAIIHH C H3O0JAIMER; HAPySKH OT OJHOTO MOABECHOrQ
KpaHa M 4acTH BPeMEHHOR HarpysKH, ONpeje/IfeMOH no m.mo. 1.7, 1.8 19]..

K 8pemenroim Hazpy3Kam OTHOCATCS: CHErOBbIE, KpaHOBbIE, BETPOBLIE
HAarpy3KH, a TakXke YaCTb MOJE3HHIX HALPy30K HA I0JBECHOH NOTOJIOK
(eciu Tagofi mMeeTCs).

HopmaTHBHBE M paCUeTHbiE 3HaueHHs Harpysox OMpejessiorcs no
nanbiv [9] u copaBOYHOH JIHTEPATYPHI.

A 3HaueHHsi MepeudcIeHHBIX Harpy30K (32 HCK/IIOUEHHEM Harpysox Of

KpaHOBOro OCOPYZOBaHMs) BHauaje MPHBOAATCA K DABHOMEPHO pacmpe-
penennsiM, H/m? unu kH/M?, a sareM K COCpeoTOYEHHBLIM Y3/IOBBIM Ha-
rpy3kam, H unu xH. '
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Ycunus OT npEaBapHTENbHOTO HANpPSXKEHHA apMaTtyphl HHIKHETO
mosica paccMaTpHBalOTCAi KaK JMTENbHO AEHCTBYIOmME HAarPYy3KH M Yuu-
THIBAIOTCA OPH ONPEJE/EHHH YCHIMH BO BCEX CTEPKHAX (epMHL

PexomenpyeTcs ClefylOmHA NOPAJOK ONpeje]eHHs YCHJHA:

1. C6op nOCTOAHHBIX, AMHTEJbHBIX H KDaTKOBPEMEHHBIX Harpys3ok.

2. Buifop cxem 3sarpyXeHusi, 3aBHCSLIIMX OT OYEPTAHHs KpOBIH,
Hanuuusl ¢oHapeH, nepenajOB BLICOT, KPAHOBOrO OOOpYAOBaHHS WM
NOJBECHOTO HOTOJIKA.

3. Onpenenenne ycuauii N, M u @Q B cedeHHSIX 3JIEMEHTOB OT e€nu-
HUYHBIX HAarpy30K Kak B A pa3 CTAaTHYECKH HeOompelesHMOil CHCTeMe.
PacuerHble coueranus YCuaMA nmpH y; = 1 M y; > | ycraHaBauBawTCA
YMHOXKEHHEM YCHJIHH OT €IMHMYHBIX Harpy30K Ha COOTBETCTBYIOLIME 3HA-
UeHHS peasbHBIX Y3/MOBHX Harpysok. CoueTaHHsl yCHJIHH OT NOCTOSHHBIX,
LTHTEIbHBIX M KPAaTKOBPEMEHHBIX HAarpysok B 3Je€MeHTax ¢epM onpene-
JAIOTCS B COOTBETCTBHM ¢ TpeGoauusmy [9].

2.6. IPUMEP PACYETA NMPERBAPUTENBHO HAMPSKEHHOW
GE3PACKOCHOW ®EPMbI NMPONETOM 12 M-

2.6.1. UcxopnHble AanHbIE

Onany6ounsifi geprek )epMbl, ee reOMeTpUUeCKas M pacueTHas cxema
npeacraejenbl Ha puc. 2.15 u 2.16.

IMokpuiTue — GecdonapHoe, u3 naHeneli pasmepoM 3 X 6 m. Kow-
CTPYKUMSI DOKPbITHs oOGecneuuBaeT y3JOBYIO nOepefady HATPysKn Ha
¢depmy. depma NpoekTHpyeTcs s 3AaHMs, OTHOCsmerocss K II knaccy
o rasHadeHnio. B stoM cayuae, corsacko [5], pacueTHbie 3HaueHus Harpy-
30K YMHOXAIOTCS HA KOMDQHIMEHT HaleXXHOCTH NO HAasHAYeHHIO Y, =
== 0,95. Kospdunpment ycnoBus paborbl GeToHa vy, = 0,9 ‘

Matepuanbl A5 U3FOTOBJIEHUS (pepMbL: '

Puc. 2.15. Onany6GouHulfi yep- .

Te:k GeapacKocHOH depMbl nIpo-
aeroMm 18 M- =1 g
w S
1150 < |
I A ol &
E{. 1 & &g’
+ +
7260, ] "
D0 | g i 0
J0 .
“:Q <
g OF [z
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Puc. 2.16. PacueTnble cXempl (jepMmbl
a — sarpyKeHHC ECPTHKaJbHBIMU eAHHHYHbIME (DY S MH; 6 — 3arpy KeHHe HUAHEro F105Ca TOpH-
sonTaabHON exuHuyHOR cunoh .

Geton. kiacca B25 (Rp.er == 18,5 - 0,9 = 16,65 MIla; Ry = 14,5 X
% 0,9 = 13,056 MIla; Rytser = 1,6 - 0,9 = 1,44 MIla; Ret = 1,05 X
% 0,9 = 0,945 MIla; E, = 27 - 10° Mlla);

_apMartypa BepXHEro nosca, CToeK M y3JO0B H3 crepxuelt kaacca A-111
(Rs = Ry = 365 MIla — nna crepxueit @ > 10 MM; Ry = 285 MIla;
nast crepxueit &<10 MM R ser=390 MIla; R,=R,.=35b Mlla;
R, = 2856 Mlla);

apMarypa npelBapHTeIbHO Hampsaraemas LI HHKHETO nosica Kjaacca
AV (R, = 680 MIla; Rsser = 785 Mlla; o = 400 MIla; Rew =
= 545 MIla; E; = 19 - 10* MIla).

®epma GeTOHUPYeTCst B MeTassiMueckoil omnasyOke ¢ MEXaHHYeCKHM
HAaTSKEHHEM apMaTypbl Ha YIOpbl CTEHAA. [Mepenarounast HOpPOYHOCTD
GeTOHA HHUIKHEr0 Mosica, COIVIaCHO (10] n. 2.6, no/mKHA OLITb HE MEHEE
11 MIla u ne menee 50 % or kjaacca GeTOHA. _

[lpunumaem Ry, = 0,6B = 0,6 - 26 = 15 MIla > 11 MIla.

K TpemuHOCTORKOCTH KOHCTPYKIHH NPEXBABIAIOTCS TpeCOBaHHS
3-#1 KateropuH (Acre1 = 0,4 MM; Ges2 = 0,3 MM).

2.6.2. OnpeaeneHue Harpy3ku Ha pepmy
W YCUAMI B CTEPXCHAX

3nauennss Harpys3oK OT COBCTBEHHOrO Beca KOHCTPYKLHA MOKPLITHS,
YMHOXKeHHBIe HA KOSM(HIHEHT Y (cM. Taba. 2.1), opy v = 1wy >1
COOTBETCTBEHHO PaBHBL :

gu = 2,64 xkH/M% gy = 3,13 kH/m2.

70



c-ndag undlammnd Arud g ¥dioiAducurewe sH Mmdod xsHwdold XMHIUBLO0 § BAUHOL A HHE b3 Wnd]]

001 $LVE | 07 g18'] 501 * £0'8— 9-01 - 9I'l— | o01-€6%— | 901+ 0291~ =9
e OTTTLVE=T T RR0T SIS T T 0T RAOTTT) eS01CRR0T T [T USRSy | 2-01 mmoum V('S
&-0f ~£90'6— - 01 .mwm”mul .e~0l - 68— -0l 89%C ’ Y0LY s-01 - 6¥2. L 4
e=01 - OI1'] w01 * oow@ e-01 - 69€°1— z-01 * §.g'9— s-01 - 808'1— z-01 - gr0'8 §—F
v-01 - ¥16'6— ¢~0T - ;.wb e-01 - $91°¢— 2-01 * 235'¢ 998‘y— 01 8l'9 - ¢
-0l 16— 1-01 * 126 6— g-01 - ¥66'c— s-01 * ¥6°¢ 1%9'v z-01  79¢'8 F—c
e-0f - 98°L e-01 * 380°¢ #=01 - 11¥'9— =01 eg'i— g-01 - €3 =01 1€ §—¢
2-01 - 8¥5'6— 2-01 - S01'1— g-01 - 398'9— e-01 " 391 611'6— z-01 - 110% i
2-01 - 1g°¢— =01 - 268'6— 2-01 * /96— z-01 " ¥.'¢ 6vv 2-01 - 6196 c—I
o N w 2 N W
sHwdard
9 '91°g "ord anWaxd ou v *91°g "2nd 3mexd ou dewoy
unHaw Adaes ndu BHEHOR

§'¢ vhnvgo

ey = 9969 = u
=881 + V' 9=5+D=4 | =902 +9uUs="s+ D=y 0101y

83°01 =9-¢£-886'0=¢§ 90'g1 =9-¢- /80="g 8660 =1%'1 - 29°0 | 29°0=96°0 - 20 (BeEOIOHD) KEMIOL

-Kg1o4aY oHHawadgosLedY]
Sy'I9=9-¢"- IbLC=D 9'I8=9-¢-03¢="YD e s'e BPMOIAGLOPaY  OHIVALHIT]

r< it 1=1L 1< it =4
uncAdien wug
HY ‘enchdIen sedoreq ‘excAdies ummmomwmwwxcoma ondawonaed

2'¢ phnvgo

71



‘uMeAdisH HIMOIARLIPY OHQUIIALY 1O OMAKOL — SUILBHIWRHE § ‘aHa1opotcon gofre Xadd I0 BAXEYIA = SUIMIDHL f 'S HHBh I NH diy

1991 - de¢-01 - 98'L 4 J1-01 - €8'1— ¢-01 98°L 01 - €5'1— HY ‘D
— g8'0 ds-01 - 2£0'€ + D01 - [£'G
897 80 de-01 - 3E0'E + 01 + /£°G e-01 - Z€0'8 ¢-01 - L8 HA ‘N £—2¢
— 19 de-0l - 11%'9 — D01 - 1€ anawdaL)
96 89°'L de-01 - [P — J1-01 - 1g°1 e-01 - 11¥'9— -01 - 181 N AW HIHOLT)
281 - d2-01 - 391 ¢-01 - 8%G'c— e-01 - 39°1 HY ‘D
8'ghe §'96% dz-01 - 901°] -+ DBl 1'G—
6y - 1'vGe dz-01 - G011 -+ J611'c— e-01 - S01'1— 611°G— H® ‘N e—1I
. aHamdaiy)
— a1 ds-01 - 1%8°9 — Dz-01 - 1109 . JBoU
£g'e 69z dg-01 * 1¥8'9 — 45-01 - 1109 ¢-01" 198'9— t-01 - 1109 K- 48 ‘W yunxdag
80°C - d7-01 - 89%°C e-01 - 8¥5'3— z-01 - 89%°Z HY ‘O
— 6'0.3 ) Dr0L'Y -
L'96¢ 1'3¢ dv0L'y 1-01  86'6— 0LV HY ‘N 9—%
. quawdoL)
- 9v ¥ Dz-01 - 6¥%L'2 o801
£9'9 ¥'g dz-01 - 6%L°L e-01 - L68'c— 201 - 6¥LL W-H ‘W HHHXHE]
N R samegnox sEIaRo0d o "5 . | nsatonen
~ HUHHETD LHBKOIE
" H BHIHOA
yogAdien XMNOIARLOPRY Lo X¥HUKdSLY ¥ BAUHOL SIGHRHHHTS kw—mﬁﬂm‘mﬂwao 4 BHIHD £ Yeg
6'¢ vhurgo]

72



Cymmaphas Harpyska Ha ¢)epMy OT BeCa NOKPBITHS M COGCTBEHHOI'O
Beca depMbl npa vy = 1 ’

259810, ‘
gn +7p = 2,64+ 222598 OB 59 e,

rie B; — war ¢epm, M; G, — COGCTBeHHHIH Bec (epMbl, T; L — nposer
dgepMbr, M, ‘
To xe, mpu 7v;>1

Gpy 2,6.25.981.0,95. 1,1
gy -+ {FI=3'13+ T = 3,747 xH/m?.

3neck y; = 1,1 — kosxpuupeHT Ge3onacHOCTH MO Harpyske. _

3HaueHuss PaBHOMEPHO pacrpefeneHHOM W Y3/J0BOA HarpysoK npu-
BeneHnl B Taba. 2.7,

Corsiacho Taba. 5 [9] npm ykjaoHax KpoBau GeCchOHapHHIX 3paHumil
@ < 25° paccMaTpHBaeTCs TOJbKO OJHH BapHAHT 3aTPYXKeHHS CHEToBOH
paBHOMEDHO pacnpefeNeHHOH HArpy3KOM. :

Onpezenenre yeunnii B 3jgeMEHTaX (EPMBl OT EAMHMYHHX Y3JOBHX
HATPY30K M/1s OBYX CXeM 3arpyxenus (puc. 2.16,a, 6) BHINIOAHEHO 1O
nporpamMme «<PAMA» na 5BM EC 1022 u ceegeno B Ta6n. 2.8,

Ananus naHHbIX 5TOR TaGJHUBl [0Xa3blBaeT, YTO HAHOOMbLIME 3HAYe-
nus yeunud N, M u Q nonyueHnl B CTEPXKHAX HHXKHEro mnosca 4—6
(6—8), BepxHero mosica I—3 (I1—12) u B croiike 2—3.

Ycunus B cevennsx ¢epMbl CKIAABIBAIOTCS M3 YCHIHI OT 0GKaTHs
HUXKHEFO M0ACa NPEBAPUTENLHO HaNpAraeModl apMaTypod H ycHAMH
OT BCeX BHJOB A/IHTENbHO H KPAaTKOBPEMEHHO JEHCTBYIOIHUX HATPYSOK. !

Pacuernbie ycuius B HamGosiee HATPYMEHHBIX CEYEHHSX 3/EMEHTOB
(pepmbl (Tabn. 2.9) npu v = 1 u y; > 1 onpeneneHsl yMHQXeHHeM HaH-
OO/bUINX 3HAYeHHH eJMHHYHBIX yCHaui (Tabn. 2.8) Ha cOOTBeTCTBYIOWHE
3HAYEHHs] Y3JIOBBIX HATPY30K, B3aATHIE M3 Taba. 2.7.

[Ipn pacuere npouHOCTH CeyeHHil HHXKHETO TOSCA ‘KAK BHEUEHTPEHHO
PAacTAHYTOTO 3/eMEHTa YCHHs B HEM ONpeAIsIoTCs 6e3 ydeTa CHI npef-
BADHTE/bHOIO O0XKATHS, TaK KaK YCJOBHO MNPEANONAaraeTCs, 4YTO .K MO-
MEHTY HaCTYNJEHHst NPeAeNbHOrO COCTOsIHHA 3pDeK? OT npepBapuTeNbe
1Oro OGMKaTHsl POJHOCTBIO TIpomajaer. - =

\ X
2.6.3. Pacuer anemeHTOB (hepMbLI O NepBok rpynne
npeAenbHbIX COCTOAHMN ' C

Huxuufi nosc. Ceuense nosca 240 X 220 (4) mm

M = 6,53 kH - m; N = 396,7 kH;

€o = M/N = 6,53/396,7 = 0,016 M = 16 MM; - SR
e=05h—¢,—a=05.220— 16 — 50 = 44 mm;

¢ = 0,50 + ¢ —a =0,5.220 4 16 — 50 = 76 Mu;

ho =h —a= 220 — 50 = 170 mm. '
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Puc, 2.17. ApMupoBanue ceueHHH GeapackocHo# GepMbI:
a, 6, 6 — apMHpOBaHHe BepXHero, HIKHEro MNOscoB H eToMku

[Tpu coBmoaennu yeaosus e’ << by — a’, 1o ectb 76 < 170 — 50 =
= 120 MM,

Ne’ 3967-10.76 .

o Agp = oy Rs (ho—a) 115 - 785 (170 — 50) = 277,8 %
: . 108 .

oA Ne 396710 44 _ a1 1y e

= VepRs (g —a) 1,15 - 785 (170 — 50)

'CeuenWe HWJKHETO MOSICA apMUDyeM apMarypoil, coctosmed u3
4 @ 14 A'V ofmelt niomaneo 615 Mm%, ApMupOBaHUe ceueHHs NoKasaHo
Ha pHC. 2 17,6. /

2 6. 4, Onpeneneuue HanpsKeHM#H
B apMarype HMIKHero nosca

"Coryiacho n. 1.23 [10] ypoBens naua/ibHOrO npefBapUTE/NLHOTO Hanps-
JKEeHHHT B apMaType HHXXHero mosca onpeienseM u3 yc/oBHil:

Csp - AGsp < Rs, sery Osp = —Aosp > 0,3R; ,sers AO'sp == 0,050,,.
Iocie mOCTaHOBKH sHayeHus AG;, B NpHBEJEHHBIE BHIMIE HEPaBEHCT-
B4 MOMyYuM:
Osp. max = Rs, serf1,06 = 785/1,05 = 747,6 MITa;
OSp' min — 0,3Rs' ser/(l —_ 0,05) = 0,3 . 785/0,95 =
= 247,9 MI]a.

[punumMaeM o, = 650 MIla. 7

Kosppuunenr TouHOCTH HaTAKEHHS apvaTyphl onpeneasioT mo ¢op-
MyJae -

Yoo = 1 == Aysp.

Coraacio n. 1.27 {10], npu MexaHuuecKoM cnocofe HaTIKEHHS
Aygp = 0,1.

Toraa ysp = 1 —0,1 == 0,9.

JlJs npoBepKH HPOUHOCTH HHXKHETQ nosica B CTaJHH 0GXKAaTUs H ero
TPELIMHOCTOMKOCTH B CTAaIMM SKCIJIyaTALMHM BBIYHCAHM [OTepH INpelBa-
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PUTEALHOTO HanpsikeHuss npa Yy, = 1. [loab3yscs Gaok-cxemo#t |1
npua. 4, HaljeM OepBLie OTEPH (no OKOHY4TEJILHOTO oﬁmarm Getoua).
2. Or penaxcaunn HanmpsXeHu# ‘B apmaType ‘

0, = 0,6, — 20 = 0,1 - 650 — 20 = 45 M[la. -
4. Or nepenaja Mexugy TeMmmepaTypolf apMaTyphl H HaTAMKHBIX

yerpoiicts o, = 1,26Af = 1,25 . 65 = 81,25 MIla. )
6. Or Aeq)opMannﬁ aHKepoB

Al
_.TES

rae Al =2 mum (raba. 5 [10]).
13. Hanpsaxenue B apmarype nocjie NoTeps 0y, 0y, Oy

Uspl —Usp_01—02—03=650——45——81 25—20._.
= 503,75 MIla.

15. ¥Ycunng B apMarype Asp ¢ yuetoM IoTepb 0, O, H Oy
P = 014, = 503,75 . 615 = 309,81 - 10° H.

17. Hanpsixenust B GeToHe Ha ypoBHE LEHTPA THAKECTH NpeLBapH-
Te/ILHO HANPATaeMoil apMaTyphl C yYeTOM NOTepb O, Oy H O3 NPH €op1==
= 0 H A sp — Asp

Opp = P[A,eq = 309,81 . 10%/240 . 220 = 5,88 MITa.

TIpn ompeneneHHu Oy, NPUHATO YCAOBHO A = Arpy.
18, 19, 20. Tak kaK 05, = Opp >0, TO KO3DDHUHEHT &:

o = 0,25 + 0,025R;, = 0,025 - 0,025 - 15 = : ._7;
== (0,625 << 0,8.

21. TlpogepsieM ycioBue Opy/Rpp = 5 88/15 == 0,395 << o0 = 0, 625
YciioBHe BLINOMHSAETCS, MO3TOMY M[OTEPH OT GHICTPO HaTeKarouJ,eu
I10/13yYeCTH .

0g = 40 - 0,8505,/Rpp = 40 - 0,85 - 0,395 = 13,43 MIIa, .
26. TlepBbie norepu
01 == 0y + 04 + 05 4 04 = 45 4 81,25 -+ 20 - 13,43 = 15968 MI'Ia

Broprie norepu. 27. Ilorepu or ycanku Getona oz = 35 Ml'Ia
29. Ycanme B npelBapHTEJBHO Hanpsraemoli apmarype ¢ yquom
NepBLHIX NOTEPh MNpH Ysp = |

P, = (0sp— 01) (Asp-+ Asp) = (650 — 159, 68) 615 =301546H = 301 5xH

31. Hanpsaxenus B GeToHe OT IpeNBAPHTENLHOrO HATSMKEHHS apmaTypbl
C YueTOM MNOTePb O;1 HA YPOBHE LEHTPA TSIKECTH CEYEHHA:

Opp1 == P, /A = 301,5 - 103/240 . 220 = 5,71 MIla> 0.
32. IlpoeepseM ycnoBue Obp/Rpp < & = 0,75
5,71/15 = 0,38 << 0,75 (1. 9a Taba. 5 [10]).

19000 19 . = 20 Mlla,
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33. Tlorepu ot noasyuecru Gerona mpu o = 0,85
6, = 150 aopp/Ryp = 150 - 0,85 - 0,38 = 48,45 MIla.

35. Broprle norepu

' 0pp = 0y + 0, = 35 - 48,45 = 83,45 MIla.

36. Cymmaphble noTepd NpeBapHTeNLHOrO HanpsKeHUs

0; = 0y + 02 = 159,68 -+ 83,45 = 243,13 MIla > 100 MIla.

. yén.rlme B NpEIHANDSKEHHOH apMaType C Y4eToM BCeX MOTeph MpPH
Yso
Py = 75y (0sp — 01) (Asp - Aip) = 0,9 (650 — 243,13) 615 = 225,2 - 10° H.

2.6.5. NMposepka HMKHEro riosica MO APOYHOCTH
B CTafiMM M3rOTOBMICHMS

Kak caenyer u3 taba. 2.8, nauxyuuee couetaHde YCHIHH M u N npu
nepenaye ycusuil ¢ ynopoB Ha GeTOH BO3HMKaeT B nmaHenax [—2:

M, o= M_oP,=95-10"%.301,5=2,86 kH - m;
Niy=N, P, =989.107.301,5 =298,2 xH,

rae Mi_ou Ni_s— ycwiusi B naHenu [—2 oOT €IuHHYHON HAarpysky,
NPHJIOKEHHO BHOJMb ocH Huikuero mosca (taba. 2.8); P, — ycuiue
Npe/IBAPUTEJLHOTO HANDSKEHUs] B apMaType HHMXKHEro mosca ¢ yyeToM
UEPBLIX MOTEPb.

OKCIEHTPHCHTET NPOJOJBHON CHJB B maHenud [—2

ey =Mi_o/Ni_o= 2,86/287,2 = 0,0099 = 1 cm,
410 GAM3KO K SHAUYEHHIM )
h/30 = 22/30 = 0,73 cM u [,/600 = 0,9 - 160/600 = 0,24 cwm,

spech l,— minHa namenn I—2, em (cM. puc. 2.15).

[Mpu STHX YC/IOBHAX PacyerT HHIKHEro MO7Ca BBHINOAHSETCS Kak cXa- '
TOTO JIEMEHTa €O CJIyYaHHBIM SKCLEHTPHCHTETOM IPH NPOYHOCTH Getoua,
paBHOM €T0 mepefaTounoil MpoyrocTH R,, = 15 MIla. B coorsetcrBuH
¢ . 8 Taba. 15 [10] xosdpduument yciaoBus paGotil GETOHA B MOMEHT
062KaTHA HHKHEro. nosca v, = 1,2. Tak Kak apMmarypa HaTATHBAeTCA
HA YIIOPHI, TO BJHAHUE NPOrHGa HHMKHErO 10SCA Ha €ro HECYULYHO cnocob-
HOCT B CTAfHH OGXKATHA HE YYHTHIBA€TCsl, 4 €r0 MNPOUHOCTH OBechnedH--
BAETCH TOJBKO INPOYHOCTHIO -GeTOHA COr/IaCHO YCJ/OBHIO '

P, = 301,5 KH < R,bhy,s = 15 - 240 - 220 - 1,2 = 950,4 X
: % 10®° H = 950,4 xH.

Tak Kak YyC/IOBHE BHUIONHAETCS, TO NPOYHOCTH CEYeHHH HmKHel:“o;
mosica B €Tafid¥ H3TOTOB/JACHHA ofeciedcHa. \
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2.6.6. Mposepka NPOUHOCTH HAKNOHHbIX CeYeHKH HMIKHero nosca
no nonepeyHoi cune

MakcuManbHas Monepeysass ¥ COOTBETCTBYIOIIas eH npoao/ibHAs
CHJIHl OT COBMECTHOIO BO3JEHCTBHS IIHTENbHEIX H KPAaTKOBPEMEHHbIX
HATPY30K NPH y; > 1 HeHCTBYIOT B CeueHHAX naHeqn 2—4 (cm. Taba. 2.8):

Qs_4=QF 4+ QP, = 3,974 - 1072 . 84,33 +-2,79 . 1074 . 225,2 = 3,41 kH;
No_s = No_oF = 4,49 . 84,33 = 378,64 kH.

Ipomepsem yciosue Qp < @3 (1 + @) Rybhy, BbINOJIHEHHE KOTOPOTO
CBH/IETEICTBYET O TOM, 4TO MOMEPeYHas CH/la BOCIPUHHMaeTcs (E€TOHOM,
a nomepeyHas. apMaTypa HH)XHEro f0sca HasHauaercs 10 KOHCTPYKTHB-
HBEM TpPeGOBaHHAM.

Jlis pacTAHYTHIX 3JIEMEHTOB

378,64 - 103
1,17 -240 - 170

Cornacto . 3.31 [10], @3 = 0,6 u @, =—0,8.

MuinManbHasl MONepeuHast CHJja, BOCIPHHHMaeMas G6eToHOM,

Qs = 53 (1 + @n) Rotbhy = 0,6 (1 —0,8) 1,17 - 240 - 170 =
= 5728,3H = 5,73 kH > Q;_4 = 3,41 kH.

_ Tonepeunas apmatypa @ 4 Bpl ¢ marom 300 MM cTaBHTCA 1O KOB-
CTPYKTHBHBIM TPeGOBAHHAM.

N
Pn = —0,2 'R—b;b—ho' = —0,2 1,58.

2.6.7. Pacuer ceueHhs BEPXHero nosca

/Tlpu pacuere ceueHWH BepXHero nosica HeOOXOJHMO YYHTHIBATL YCH-
AMs OT BO3JeHCTBHS [JIMTEJbHBIX M KPaTKOBPEMEHHBIX Harpysok H,
KpOMe TOrO, yCW/Hsi, BbISBaHHbIE NPEIBAPHTE/]bHBIM HAnpskKeHHeM apMa-
TypH HHXKHETO 1osica (epMol.

HauGosnbume ycuausa (raba. 2.8 u 2.9) AefictByior B crepkue [—3.
Tpu v >1 M;_3=353 kH - m; Ny 5= 429,2 kH. .

IIpojonbHas CHAa OT AEHCTBHA TOJBKO NOCTOSHHMIX H IJIMTE/bHBIX
narpysok opu y ;> 1 N, = 342,8 kH. "

CeueHne BepXHEro Mosica apMHUpyeM CHMMETPHUYHOH apmarypoii Kiaacca
A-111 (puc. 2.17,a).

B ofwem ciyuae ceueHue BepXHero mosca Ge3pacKOCHbIX (epM pac-
CUMTHIBAIOT HA BHELEHTPEHHOE CXKaThe NO ykasamusam 0. 3.2—3.6 [10]
uin no 6aok-cxeme 20 npua. 4. B naHHOM mnpuMepe TNpH €, =
= M,_s/N,_s = 3,53/429,2 = 0,8 em << 1 cv namenn . I—3 caenyer
paccMaTpPUBATh KaK CXKATHIH 3/EMEHT CO CJAYYaHHbIM 3KCIEHTPHCHTETOM.
[Ipu H3BECTHBIX pasMepax CeyeHUs BEPXHEro Mosca ero pacyer CBOMTCH
K no60py NpOAONLHOH apMaTyphi MOC/IENOBATEJILHBIME NPHOIHKEHHAMN
C OKOHuaTeibHOMl MNPOBEPKOH NPOYHOCTH 0O YTOYHEHHBIM 3HAYECHHAM @
v n. llpupsB @ =1n = |, NOAyYHM ‘

. N ,_4& __429,2.10% 240 .200 - 13,05
As+As_nqusc—Rsc = T-1.365 365 <o0.
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CrenoBate/bHO, CHHMAIOUIHE YCHAHS MOTYT GHITb BOCHPHHATH OIHMM
6eTOHOM.

BocnoabaosaBmuce Gnox-cxemofi 17 npui. 4 #, npUHEMas cHMMeT-
puunyro apmarypy A = A =226 mm? (2 ¢ 12 A-III) us ycaoBuit
HONYCTHMO MHHHMa/bHbIX AHAMETPOB apMaTyphl B MHHHMAJbHOTO Mpo-
HeHTa apMMPOBAHHS CXKATHIX 3JEMEHTOB, HAXOJIHM:

4op= =0 100 % = —or 2o — - 100 % = 1,1 % > 0,005 %.

5. BcnomorartesibHble napameTphl:

LnuHa anemedta | = 1,94 m; pacuerHas AnuHA anementa l, = 0,9/ =
= 0,9 1,94 = 1,746 m = 174,6 cm; [/h = 174,6/20 = 8,73; N,/N =
= 342,8/429,2 = 0,8; nopu A < 20 oM n=0,9; no Ta6a. 10 mpma. 3
¢, == 0,905, ¢, = 0,912.

R, (As+ Ay) 365 (226 + 226)

6. *= RyA =—5.05 230~ 200" = 0+26-

7. IlpuBeneHHbll KO3(xpHLMEHT MPOAOILHOTO H3THba

= @, + 2 (¢r — @,) & = 0,905 4 2 (0,912 — 0,905) 0,26 =
= 0,908 < o,.

8. Bruuciasem
Ay -+ A. = NimpRee — AR/ Ry =

429,2 10+ 13,05
= 5o o o083 — 240 - 2005 <0,

TO €CTb NPOYHOCTL CeueHHA OGEcrnedeHa N0 YCJOBHIO MPOYHOCTH GeTOHa.
Hecyumas crnocobHocTs cewenuss crepxus [—3
on [RrA + (A + Ag) Rsl = 0,908 . 0,9(13,05 - 240 - 200 + 2 - 2,26 X
x 36b) = 646715,7H = 646,72 kH > N,_3 = 429,2 kH,

TO €CTb fIPOUHOCTE O6ecneuyeHa.

2.6.8. Pacuer HIKHEro nosica pepmbli
no BTOPON rpynne npeAenbHbIX COCTORHMM

leomerprueckye XxapakTepUCTHKH NpHBeeHHOro cevenus (puc. 2.17,6)1

a,= E/Ep= 19 - 104/29,5 - 10® = 6,44;

Area = A + aslsp = 240 - 220 + 6,44 - 615 = 5615 cm?;

lrea = bH*/12 + a,, 24, (0,58 — a)? = 240 . 220%/12 4- 6,44 - 308 X
X 2(0,5 - 220 — 50)2 = 21291,4 - 10* Mm4,
Yo = 0,61 = 0,5 - 220 = 110 mm;
Wrea = lrealyy = 21291,4 - 104/110 = 1935,6 - 10° mm?;
Wor =YW eq==175-1935,6 . 10% = 3387,3 - 10 mp,
rze y— ko3ddunnent, onperensembfi no taba. 9 npua. 3.

MowmeHT COnpoTHBJEHHA NpuBeReHHOro ceueHHss W, aad KpafiHero
pacTAHYTOro BOJIOKHA MOXKET TakxKe onpejenastbea no m. 4.7 [10].
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PaccyuthiBaeM cTepxeHh 4—6 Kak HauGosnee HarpyKeHHbIA.
Pacyer no o6pa3oBaHMIO TPellWH. PacueT NpOM3BONHUTCS M3 YC/IOBHSA
Mr < Mcrc-
JIlAs onpeleneHHss MOMEHTa BHEIIHHX CHJ M, Heo0XOJUMO RRIUHC~
JINTb )
eo = My_¢/N, g = 5,4/327,7 = 0,016 m = 16 MM,

rie N,g u M, g onpefenienst mpu Yy = 1 (ra6a. 2.9).

Ecau me coGmozaercs yeaosue N < P (a B nHamem ciayyae N =
= 327,7 > P, = 225,2 kH), paccroanue f0 #APOBOH TOYKH OT HEHTPA
TsiKecTH onpeneaserca no dopmyre (n. 4.5 [10])

Wp; , " 3387,3 - 108

F = AT AT A = W0 IO 2. 6 G0T5 T30 000 M

MoMeHT OT BHEWIHHX CHJI NPH Y; = | OTHOCHTE/BHO TOH 2Ke OCH

M, = Ny_g (e + r) = 327,7 (0,016 + 0,0595) = 24,74 kH - m.

Tak Kak paBHOAEHCTBYIOIAs YCHJMH MpeIBapHTENbHOTO Hampsrae-
HUsI NPHJIOXKEHA B LIEHTpE CeyeHHst, To e, = 0

MomenT ycmius P, OTHOCHTENBHO OCH, [apayieibHOA  HyJeBOH
JUHMA ¥ NPOXOjAweH uepe3 saapoBylo Touky (n. 4.5 [10]),

M,y = Py (eo + 1) = 225,2 - 0,0558 = 12,56 kH - m.

MowmeHt, BOCIPHHMMAeMblii CeueHHeM, HOPMAJbHBIM K MPOROJbHON
ocu cTepxuss 4—6, npd oOpasOBaHUM TPELUH

Mre = Rotsor Wyt &= My, = 1,44 - 3387,3 - 10% 4 12,56 - 10° =
= 17,43- 10°H . Mmm == 17,43 kH-m.
CJIe}.'LOBaTe.leHO, B CTaJ],PlPl\SKCIUIyaTaHHH NOABSTCA TpeLU,HHbI, TdK Kak
M, = 24,74 < Mg = 17,43 xH + m.

[llupuna pacKpbTHst TPEIHH HE JOJIKHA NpPEBHULATH 3HAYEHHH, yKa-
3agHpX B Tab6a. 1 [10] -

OnpeleJieHde WIHPHHBI PAacKpbiTHA TpemuH. [lis 571€eMeHTOB, K Tpe-
LIHHOCTOMKOCTH KOTOPHIX TNpPEeApsiBAsAoTCs TpeGoBanus 3-f  KaTeropu,
noJHasg WHMPHHA DPACKPHITHS TPEUIMH ompefensiercs no dopmyae

Qere = Qoret — Qore2 + Qered S [Gerd] -

BLIYHC/IAM [IAPHHY HENPOAOJIKHTETbHOTO PACKPLITHA TPEIIHH B HHXK-
HeM nosce JJIs CTaaMM 3KCOIyaTauuH no QopmyJe '

Boret = M °E— . 20(3,5— 100 ) Y/ 4,

rae 6=1.2; ¢y =1; u=0,015; d= 14 mm. -
DKCIeHTPUCHTET NPHJIOKEHHS PABHONEHCTBYIOMHX BCEX CHJ B CEUeHHH
HYKHEro mosica mpu y; =1, ¢, = 0,016 M, ¢, =0

. __Neg—Pyey,  327,7.0,16
tot =T NP, = 397,71 —225,2

= 0,05 M =50 MM,
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Tak kak 0 << err << 0,8k, T0 3naueHus Hanpsxenufi B apmaTybe
onpezeasor no dopmysre n. 4.15 [10], a1a wero Heo6XomuMO BHIUHC-
JIUTE: .
Cz=zy=hy—a=170— 50 = 120 mm; y = h/2 = 220/2 = 110 mm;

ey =y—ep =110 MM; 5 = 110— 16 = 9,4 mm.
Hanpsxenue B apmarype A, ¢ yueTom ykasanu#t n. 4.14 [1]
_ N(egt2) —~Plz—e5,)  327,7 . 403 (—94 4 120) — 225,2 . 108 (120 — 110) _
- Az R 615 - 120 -
= 84,95 H/mm* = 84,95 MIla.

IITuprHa PACKPHITHA TPEIMH Qcrp OT HENPOJOJIKHTENHHOTO JAeHCTBHA
BC€H Harpysku :

Qerer = 8 7 20(3,5 — 100 w) Y/ d =

=12-1. 1%%20(3,5_ 100 - 0,015) v/ T4 =

= 0,002 MM << |a = 0,42 mM].
Onpenennm WHPHHY PACKPHITHS TPEIMH Gerey OT HENPOAOTKHTENbHOTO

AEACTBHS NIOCTOAHHOA M AJAuTeJbHOH Harpyskd mpu y; = 1. s srtoro
BBLIYHCJAEM 3KCLE HTPHCUTET

€y = M4_5/N4__6 = 4,46/270,9 == 0,016.
Tak Kak skcuenrpucurer e, He H3MEHWJICA, TO H 3SHAYEHHUSA €spy 25 H €5
OCTalOTCA MpEKHUMH
[Ipupainenne nanpsikenus B apMaType _
. 270,9 - 103(—94 + 120) — 225,2 . 108 (120 ~ 110) _
Os = 615-120 =
= 64,93 H/mm? = 64,93 MIla.

Hlnpuna packpeiTést TpelwiuH
Goro= 1,2+ 1- 1382555 (35— 100 - 0,015) )/ T4 = 0,04 wm.

[Mupuna packpbITHA TPEWHH Qges OT HPOAOJKHUTENBHOTO JeHCTBHR
NOCTOSHHBIX M JJIMTEJbHBIX HAaTpY30K onpejessercs mpu ¢ > 1:
| o= 1,60 — 15 = 1,6 — 15 - 0,015 = 1,375;

Gos ='1,2-1,375- 1 : 222020 (3,5 — 100 - 0,015) V' 14 = 0,055 wv.

Tlonnas mupuHa DacKpLITHS TPEMH B NaHe M 4 — 6 HUXKHEro nosica
¢epMBl

Qore== Qcre1— Qerez+ Gere3= 0;052 —_ 0.04 + 0,005 = 0,067 MM < [0,4 MMm].

Oy

2.6.9. Pacuer onopHoro y3na epmul

¥ , .

Haknonnbie ceuenns onopHoro ysna ¢epMbl pacCuuTHBAlOTC Ha
JeACTBHE [1I0N€PEeYHbIX qnn " usmﬁa!omnx MoMeHToB, Haknounas Tpe-
muHa AB (puc. 2.18) nepecekaer npeaBapHTe/bHO HANPAraeMylo apMa-
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Pre. 2.18. PacuetHas cxema olnophoro ysiaa ¢epMbl

1ypy Ag = 615 mm® (4 @ 14 AIII) u wenmanpsiraemyto apmarypy A, =
= 314 mm® (4 @ 10 AIll), ycraHOB/ieHHYI0O B ONOPHOM Ya/€ Ha JJIHHE
AHKEPOBKH Mpe[BapUTE]bHO HANPAraeMoll apMaTyphl.

U3 pue. 2.18 naxonmm:

B = 3320 tg B = 0,6545; ctg p = 1,53.

QaKTHYecKas MHHHMAaJbHAA JJHHA SOHE AHKEPOBKH apMarypul Ag.
n A, (puc. 2.18):

lip = 260 + 5/tg p = 336 mm << [, = 356d = 35 « 14 = 490 mm;

1s = 260 - 6,5/tg p = 359 MM > [, = 35d = 35 . 10 = 350 mm.

3neew I, um I, — HOpMUpyemas MHHEMa/jibHas JJIMHA aHKePOBKH:
COOTBETCTBEHHO NpEABAPHTENbHO HAMPSIKEHHON W HeHanpAraeMod apma-

TYpBHL
Ha onophuiit y3en neficTBYIOT ciefyiouiye YCHIUs:
OIIOPHAA peakuHs epMbl OT [eHCTBHA BCeX BHAOB HArpysokK

Ra = Qmy=05YF=05.5.84,33=210,8 xH;
yCHAHe B naHead /—J3 BepxHero nosca
Nis = 429,2 kH (em. Tabn. 2.9);
yCHWiIHe B naHeau [—2 HUKHEro . nosica
Nis = NioF = 4,49 . 84,33 = 378,64 &H,

rfe Nl_ — YCWIHE B CTepXXHe 1-—-2 OT €JUHHYHOTO Hany}KeHHﬂ (oM.
rab1. 28),
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fipefesibHOe yCHaMe B apMatype Ay
Nsp = AspRslip/1, = 615 - 785 - 336/490 = 331045,7 H = 331,05 «H;

npeflenbHOe yCHANE B HeHampsraeMoli apmarype (4 @ 10 AlIl),
nepecekaemoii TpemuHo#t AB

Ny = AsR; = 314 . 365 = 114610H = 114,6 &H;

yCH/IHE, BOCIPHHHMAaeMOe [ONEpeyHoll apMaTypoll, mnepecexkaemoi
TPeIHHOH :

N—Ngp—N, _ 429,2— 331,05 — 114,6
ctg33°20" 1,53

Tax kak Ny << 0, To monepeuHble CH/Ibl B HAKJOHHLIX CEUEHHAX ONOP-
HOTO y3/a MOJIHOCTBIO BOCIPHHUMAIOTCA GeTOHOM.

Hasnauaem nonepeunyio apMaTypy 3 KOHCTPYKTHBHBIX COOGpaKeHHH:
ofuiee UHCJIO MONEPEYHLIX CTepXKHell Ha [JIHHe NpoeKUHH ceuenuss AB
n = 14; war nonepeuHbix crepxHeii s = 150 MM, ceueHHe NoONepevyHOH
apmatypsl @3 6A 111 (A = 28,3 Mm?).

Jlna npoBepKH HaKJAOHHOTO ceueHHsi AB na JelicTBHe H3rHGAlOLIEro
MOMEHTa BBIUHC/HM!

BLICOTY CXKaTOH 30HBH B Hak/JoHHOM ceueHHH AB

 Nep+ Mo (331,054 114,6) - 108 _ ,
YETRe 305 20— 1428 mm;

Nw= <0°

npejieJibHOE YCHJNE B NPHHATOH NonepedyHOH apmarype:

Np = nRepAsw = 14 - 285 - 28,3 = 112,92 . 103 H;

hop = hos = h— a = 880 — 110 = 770 mm; ¢ = 120 MM; ¢ = 260 MM;
Iy = 1260 mm; [, = [3— ¢ = 1260 — 260 = 1000 mm; '
NPOYHOCTL HAKJOHHOIO CeueHHs ofecnieueHa, ec/au BHINONHAETCA

yCJI0BUE

Quax Iy — €2) < Now 2520 4 N, (P05 — x/2) -+ Nup (hop — %/2);

210,8 - 10° (1260 — 120) = 240,31 - 10° - H . mm << 119,92 X
X 10° (1000 — 100) /2 + 114,6 - 10® (770 — 142,3/2) + 331,05 X
X 10% (770 — 142,3/2) = 401,09 - 10® H - My,
TO €CTh YCJOBHE YJIOBJETBOPEHO.

B cayuae HecoGaiofeHHsi 3TOrO HepaBeHCTBA HEOOXOAMMO YB&JIHYHTh
AVaMmeTp nonepeyHoll apMarypsl HJIH YMEHBbIUHTbL ee IHar.

2.7. NTOACTPOMUNLHLIE MEPMbI o

Ilpu mware xoaoHu 12 M ¥ Imare cTponuabHHX (epM 6 M Harpyska
OT TOKPHLITHA HAa KOJIOHHBI mepelaeTcsl Yepes IOACTPONH/IbHBIE (EPMBL
CrponHibHble GepMbl OMHPAIOTCS HE TOJNLKO HA OMNOPHBIE Y3/bl MOACTPO-
IUJBHOH (epMBI, HO W Ha ee CpenHHl y3e] HHXKHEro nosca. YCJIOBHAMH
OMUPAaHUsl CTPONMJBHEIX ()epM ompefefsieTcs IIHPHHA HIXKHETO MNOfAca.
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NOACTPONHJbHEIX (hepM; B THNOBBIX (pepMax OHa mpHHATA paBHOH 550 MM
¥ He MeHsercs o AJHHE (hepMbl.

O6mas Beicota ¢epMu xogaefaerca or 1950 mo 2950 MM u 3aBucHT
OT npoJieTa, KOHCTPYKIHHM CTPONH/bHHIX (epM, KOHCTPYKTHBHOTO Dellte-
HUSl NOKphHITHS. BhrICOTa HIXKHEro nosica olpejesseTcs W3 YCJIOBHH pas-
MEIIEHHs TPEeABAPHTENbHO HANpATAEMOH apMaTypel H MNPOYHOCTH HHXK-
HEro mosica B CTaJU¥ H3TOTOBJEHUS.

Mluprny BepxHero nosica H BCeX ero Y3/0B NHpPUHUMAaeM paBHOH
IMUpUHE HHXKHEero mnosica. JLis H3COTOBICHHS NOACTPONMJALHBLIX hepM
ucnonb3yeM OeTOH He HHXKe Kiacca B35, a B xauecTse npeiBapHTENIbHO
HanpsraeMo apMaTypel — BLICOKONpPOYHYIO MNDPOBOJMOKY KJjacca Bp-11,
CeMHUNPOBOJIOUHEE KaHATH K-7 WM CTEPKHEBYIO BHICOKOMPOUHYIO apMa-
Typy Kaaccos A-IV, A-V. ApmupoBanue y3/10B H 3JE€MEHTOB IIOACTPO-
NMHIBHBIX (epM aHANOTHYHO APMHPOBAHMIO CTPOMMJABHBIX (epM C Tpe-
YroabHOH pelueTKof.

CraTtHyeckHil pacueT CTPONWJIbHBIX (epM KaK CTATHYECKH Heompele-
JHUMBIX KOHCTPYKUMHA BHmo/aHsieM ¢ nomousio OBM. B stoM caryuae
B pacveTax YuUMTHIBAIOTCS, KpOME MNpoJOAbHHX cuia N, wusrubaromue
MOMEHTH! H (IOMEPEYHBE CHJBI, TO €CTh JIEMEHTH (hepMbl PACCUMTHIBAIOTCA
KaK BHEUEHTPEHHO CKaTble WM BHELEHTPEHHO DacTsHyTHIE.

Onpegenenrie ycunnil B 6e3pacKoCHHIX ¢epMax ¢ noMomeic 3BM
sBAfieTcs HanboJsee npuemaeMnM criocofom. [/ 5TOr0 MOXKHO BOCHOJIb-
30BaTbCs JOGOH OpOrpaMMoOH JJIsi pacyeTa CTEPIKHEBHX CTATHUECKH
HEONpeJeNUMbIX CHCTEM.

B noactponunbHBIX depMax ¢ TpEyroJibHOH PELIETKON 3aMeHa KecT-
KHX y3/0B IIapPHHPHBIMH TO03BOJSIET ONPEJeNUTh YCHJHS C HEKOTOpOH
MOTPEINHOCTHIO MpH MOMOWM AHarpammbl  MakcBemta—KpeMoHbl  U/iH
¢ HOMOIIBIO APYTHX HM3BECTHHIX METOXOB. B 3TOM ciyuae sjieMeHTH ¢epMm
DACCUMTHIBAIOTCA KaK CXKaTele CO CAy4YallHBIM SKCLEHTPHCHTETOM HJIH
KaK HEHTPaJbHO PACTAHYTHIE.

OcHOBHO! Harpy3kofi Ha MOACTPONWIBHYIO (epMy sBAsleTCA CyMMa
peaknmit NABYX CTPOMMMIbHEIX (epM, NPHICKEHHHIX B BHAE COCPENOTOUEH-
HOH CHJIBI K HEHTPAJbHOMY Y371y HUXKHero nosca. Kpome toro, sepxnuil
nosic  ¢epMsl HENOCPEACTBEHHO BOCIPHHUMAET HArPy3Ky OT 4eThipex
peGep DJAHMT NOKPHITHS, B CYMMe DaBHYI0 Harpy3ke OT OJHOH [JIHTHL

2.8. PACHET NPEABAPUTEJIBHO HAMPAKEHHOA
NOACTPONMUIIBHOW MEPMbI MPOJIETOM 12 m

2.8.1. JlaHHbie aNA NPOEKTHPOBaHMSA

Taxenpli Geton kaacca B35; koadxpunment ycaoBus  paGoThl
Voa = 0,9 (Rp,ser = 25,6 - 0,9 =2295 MIla; R, = 19,5 0,9 =
= 17,55 MIla; Rptyser = 1,95 - 0,9 = 1,76 MIla; Ry = 1,3 0,9 =

= 1,17 MIla; E, = 34,5 - 10® MIla).

IlpensapurennHo HampsraemMas apMmartypa — CEMHOPOBOJIOYHBEE Ka-
Hathl — @ 12 K7. [lnomazbp mnonepeyHoro CeueHHs KaHata fs =
= 0,906 cM® (R, = 1335 MITa; R, = 1110 MIla; Ry = 400 MIla;
E, = 18 - 10* MIla). ' :
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Puc. 2.19. OnanyGouHnlil YepTexk NOACTPONMIBLHON (PepMmbl

Henanparaemas apMarypa BepXHEro nosca, pacKoCoB If Y3/10B BHIIOJN-
HSIeTCSI M3 TOpsueKaTaHHOH cTepxHEBOH apmatyphl kaacca A-III (R; =
= R, =365 MI[la npu d> 10 MM u R, = R, = 355 Mlla mpu d <<
<< 10 mMM; Ry = 385 MIla; E, =20 - 10* MIla).

K TpemuHOoCTORKOCTH (GepMbl NpefbsBisioTcs TpeGoBanusa 3-i  Kare-
ropuu. JonycruMasi 1HMpHHA TPeUMH (C YYeTOM KJacca apMaTypbl HHX-
HErO 10fCa) derel = 0,3 MM; Qurep == 0,2 MmM.

KOHCTPYKuHIO GeTOHHPYIOT B CTANbHOH ONadyOKe ¢ HaTAXKEHHEM
apMarypsl Ha ynopbl MeXaHHYecKHM crocoGom. IlpeaycmoTpena TtenJio-
Bas ofpaborka GeroHa. 'OnanyGounblii uyepTeXX (epMbl NPHBEAEH HA
puc. 2.19. .

CorsiacHo yeaosmio n. 2.6 [10] nepeparounasi mpouHocTs Ajis GeTOHa
k1acca B35 noaxna HaxopuThea B apegpenax 15,5 MIla < Ry, > 0,5B,
rae B — knacc Gerona. Ilpunumaem Ry, = 0,6B = 0,6 - 35 = 21 MIla.

2.8.2. PacueTHblii NpONeT 4 Harpy3ku Ha NOACTPOMMAbHYIO (pepMy

[MoncTponunbHan (epMa 3arpyxena peakUMAMH ABYX CTPONHJIBHHIX
Ge3pacKoCHBIX (epM nposetoM 18 M K uacTbi0 HarpysKH OT NOKPBITHA,
HEMOCPEICTBEHHO ONMPAIOWErocs HA BEPXHHil MOSIC  MOACTPONHJIBbHOH

hepMH.

PacueTHblfi mposier ¢epMbl
lg=L—20y=12—2.0,15= 11,7 v,

TIe 0, — paccTosHue OT pa3GHBOUHOH OcH JO TOYKH NPH/IOXKEHHA Peak-
LHH MNOJCTPONMAbHOM (epMul, paBHoe 150 Mm.
Harpyska Ha | M NOACTPONMHJIBHO!N (epMBl OT ee COGCTBEHHOTO BECa
mpu =1
vy - 9,81y, 45-25.9,81-0,95
ler T 12

npu vy > 1,1 . : ‘
g = gy =8,74 - 1,1 = 9,61 H/m. e
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B stux ¢opmynax v, — o6beM GeToHa ¢epmbl, M®; P, — IUIOTHOCTD
Gerona, T/M%; l; — pauHa noAcrponuibHo# Qepmel, M; 9,81 — yckopenue
CHJIE TAXKECTH. )

CocpenorouenHas cuna F,, nepefaioimascs HeNnocpeACTBEHHO Ha Bepx-
HUH nosic NOACTPONHALHONR (epMbl OT IUIMT IOKPBITHSL:

npu y; = 1
Fin =3:6(gin+ s:) = 3 6(2,64 + 0,67) = 59,58 xH;

npu ;> 1
F,=3:6(g,+85=38:-6(3,13+ 0,938) = 73,22 kH,

gin, @, — Harpysku Ha -1 M? OT MNOKpLITHS M COOCTBEHHOro Beca (hepMHl
¢ ydyeroM Ko>(PQHIHEHTA HaleKHOCTH [0 HASHAYEHHIO Y, = 0,95; s,
s — Harpyska Ha KpOBJIO OT cHera (cM. cGop Harpysok, TaGa. 2.7 a-
CTOSIIEr0 MOCOGHS). ‘
CocpegorouenHasi chna Fp OT JBYX peakuuii CTPONHJbHBIX ¢epwm,
PHAOKEHHBIX K CPEJIHEMY Y3y HHMKHEro nosca HOACTPONUAbHOH (hepMbl:
oT JeficTBHS BCeX HArpy3oK mpH y; = 1

Fs,=2:05-18:6[g1n + Gu¥n/(LB)] — Fln=2-05-18.6 X
% (3,2 + 0,67) — 59,58 = 358,38 xH;
TO Xe, mpH Y5 > 1
F,=2-05-18.6[g, +Gv.y;/(LB)) —F,=2-05.18.6 X
X (3,747 + 0,938) — 73,22 — 432,75 kH.

o G
Briuncnenne 3HaueHUHd gin -+ L’g” npuBefeHsl B 1. 2.6.2 Hacrosuero
. 1 -

noco6us.
Cuna F, TonbKo OT AJMTENbHO JEHCTBYIOIHX HArpy3ok mpu vy > .l

For=2.:05-18.6-3747 — 3 -6 . 3,13 = 348,34 kH.

VeaoBHo noJiaraeM, uTo coGCTBeHHBIl Bec MOACTPONHIBHOH depMbl
H Harpy3ka OT 4acTé KPOBJH, NepeJalomascs HENOCPENCTBEHHO Ha BepX-
HHE nosic (epMbl, TIPHJICKEHB B Y3/71aX BEPXHEro mosica. 3HAYEHHA STHX
CHJ COOTBeTCIBEHHO mpu vy =1 B ;> 1
Fyn= girn (I 1:2)/2 + Fin/2 = 8,74 (3,984-4) (2 - 59,58) 2 = 64,66 «H:
Fy= gtr (I~ 149)/2 - F1/2 = 9,61 (3,98 + 4) (2 + 73,22) 2 = 74,95 xH.

OnopHele peakUHH ROJACTPONMILHOH GepMBl OT ~ BO3JIEHCTBHA BCEX
Harpysok:

npu p; = |
R4 = 0,5F,, + F4, = 0,5 . 358,38 4 64,66 = 243,85 xH;
npu y; > 1 ' ,
R4 = 0,5Fy + Fy = 0,5 . 432,75 + 74,95 = 291,33 xH.
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Puc. 2.20, Pacuernas cxema mnopcrpo- Pme, 2.21. K onpegesnenuto yeunnit B cTepx-
Nu1bHOR  (epMbl HAX QepMu

To e, TONLKO OT MOCTOSHHBIX M JUIHTEJLHO AEHCTBYIOMHX Hafpysox
opu v > 1
Rar=Rs— S =291,33—6 - 18 - 0,938 = 190,03 xH,

rge S — pacyeTHass HATPY3KA OT CHera Ha CTPOMHABHYIO hepmy.
Pacuetnas n reomerprueckas cxema (epMul nprBeena Ha puc. 2.20.

2.8.3. Onpepenexne ycnuit B anemeHTax hepmbl

B npunsaToli pacueTHo#i cxeme Qepmn (puc. 2.20) mecTkme y3J1bI
YCJIOBHO 3aMeHeHbl IMapHUpHbIMU. CocpesoToueHHas chaa Fy, ¢axThue-
CKH NPHIOKEHHAs B CPelHHe Npo/ieTa CpeiHefl NaHesH BEPXHETO mosica,
pasjeniena ponoiaM M NPWIOKEHa YCIOBHO B y3JaX BEPXHEro rmosca.
Onpenenenne ycunnit B s/1eMEHTAX (EPMBI BBIIOHAM METONOM BHIpE3aHHUA
y3J10B.

YTl MEXNY CTEpHKHAMH (EPMBI:
tg o, = 1,95/3,85 = 0,5064; a, = 26°50’;
tg ay = 1,95/2 = 0,975; a, = 44°18';
sin a¢; = 0,4515; cos &, = 0,892;
sin &, = 0,698; cos a0, = 0,711,

Yseun A (puc. 2.21. a). Ycunide or Bcex JelicTBYIOWHX Harpy3oX
B CcTepXKHe 2—7:

opu vy > 1

Ny, = Ra/sin a; = 291,33/0,4515 = 645,25 xH;
npu v = 1 ,
N,_, = 243,85/0,4515 = 540,08 kH.
Ycunue oT NOCTOSHHBIX H JIHTeNbHO AEHCTBYIONHX HATPY30K
npu vy = 1 B crepxuax 2—7 u 7—!1
‘Ngq: 1 = 190,03/0,4515 = 420,88 xH;
Ni_y = Ny_,c08 a; = 645,25 - 0,892 = 575,56 kH (pacraxenne).
Ycunue or Bcex Harpysox npu y; = 1
N,y = N,_scos a; = 540,08 . 0,892 = 481,75 xH.
Ysean C (puc. 2.21,6). M3 ZY = 0 sanuchisaeM ypasHeHHe
_F3 + N2_7Siﬂ o — N8_~7Sin a2 = 0.



Tabauya 2.10

o Morounas
bHE
Crepawau [0 crepmah | Mowewr mmepumy | St [T ieemoens | "R
! {, MM Jildmin T
min
2—7 550210 42446,25x 104 2700 2,763 1,023
3—6 550%285,5 106659,55 < 104 2900 6,944 2,325
6—7 450 160 15360 - 104 1350 1 0,741
Orkysa ycuausi OT BCeX HArpysoK
npu P > |
Ng_q = (—74,28 +- 645,25 . 0,4513) /0,698 = 310,96 xH
(pacTsaxeHue);
npy y; =1

N¢_» = (—64,66 4- 540,08 - 0,4515) /0,698 = 256,72 xH.

PacueTHOe 3Hauenme ycmaus Ny, TONBKO OT NOCTOSSHHHIX H JLIH-
‘TeJIbHO JIEHCTBYIOIMX HArpy3ok npu vy = 1:

N¢ 7 = (—66,51 + 420,88 - 0,4515) /0,698 = 176,96 xH;
ZX =0; Ny qcos a; + Ng oc08 ag — Ny_g = 0.

Yennne Ng_g
OT JeHCTBHA BCeX HArpPy30K mpu v; =1

Ny ¢ = 645,25 - 0,892 + 310,96 - 0,711 = 796,65 xH;
OT JUINTeJIbHO JNEHCTBYIOLIEH 4YacTH HArpysox npu y; == 1
N, g1 = 420,88 - 0,892 + 176,96 - 0,711 = 501,24 xH.

BorupcanM narubarmome MOMEHTH HA KOHLAX cTepXHed, npHMbIKalo-
wHxX K y3ny C, cunrtas, uTo cTepXeHb 3—6 haKTHYECKH 3aTPYXKEH CHJIOMN
F,, npunoxeHnoft B cepepune npoaera. Ias storo BOCIIOJIb3yEeMCH METO-
IHKOH, H3noXeHHOH B [4]. _

3Hauenus KecTKocTell cTepxueil, cxopsmuxca B ysie C, [IpUBEJCHb
B Tada. 2.10,
Coraacuo [4],

M[ = ﬁlMam

rie M;— MOMEHT B 3ajie/ike i-rO CTEpXKHA, NPHMBIKAIOMEr0 K Y3Jy;
P, — KoabdHuKeHT, 3aBUCAIMA OT COOTHOLIEHHS TOTOHHBIX MKECTKocTel
paccMarpuBaeMbix crepxued; M,, — oropHsii MOMeHT B crepxHe 8 —6
C YEeCTKO 3allleMJ/IeHHBIMH KOHIIAMH.

B coorserctsum ¢ {4] npu iy/im = 4 u sbune B; = 0,1, a npu iy/in =1
H HuKe P, =0,2, rhe i, — MOTOHHAas# KeCTKOCThL CpEJHEro H3 Bcex
CXONSINXCS B y3JIe CTepHHeH; i;— cpe/iHfAs NOTOHHAS MKECTKOCTb CTEpK-
Heil, HCKJIOUAs MOTOHHYIO JKECTKOCTH CPEJHEro CTEpIKHS.
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TMoncrapnsisi 3HAYEHHs NOTOHHBIX MecTKOCTeH crepxHell 2—7 u 3—6,
BbIYNCAHM HX CPEJHIO [OFOHHYIO KECTKOCTh: ,

i; = (iaq + is.6) /2 = (1,023 + 2,325) /2 = 1,674; im = 0,741;
i, /im = 1,674/0,741 = 2,959 > 1.

HO HH’I‘epHOJIﬂ[IHH Haxognm
By = 0,2 — (0,2 — 0,1y (2,259) / (4 — 1) = 0,159.

Onopubiii MOMEHT B CTepXHe 3—6 OT HEHCTBHA BCeX Harpysok NpH
YCI0BHM KeCTKOH 3ajesiky ero B yanae C:

M;s_g.c = —T3,22 - 2,9/8 — 26,54 kH - m
Me_7;c = 61M3—6;C = 0,159 . 26,54 = 4,22 kH - M.

Jas crepxua 2—7:
ii/lm = (2,326 — 0,741)/2 = 1,533 > 1;
p=02—22=01(1533—1y=0,182;
My 7 = O,182 26,54 = 4,83 kH - m.
Vs ycnosust paeHcTBa CyMMEI MOMEHTOB HyJIO B y3ne C ﬁaxom»uvn

Ms_6 = M;_¢;c — Me_7,6 — Mo_7,c = 26,54 — 4,44 — 4,83 =
= 17,49 kH - M. :

Torza Movent B cpenrdue mpoJieTa naHeNH BepXHEFo nosca §—6
My = Fll4 — My_g = 73,22 - 2,9/4 — 17,49 = 35,59 kH - m.

2.8.4. Pacuet ceueHmi anemeHToB thepmbl
flo Nepsoi rpynne npefenbHbIX COCTOAHMM

Huxnuii nosc. Ctepxeunb 7—1. Ceuenuwe crepxusa 550 X
x 210 (h) mm. HauGonbiee pacTaruBalouiee ycuage: npuH y, =
= 1N, , =481,75 xH; npu 9;>1 N, = 575,56 xH. Henanpsxen-
Hy10 apMaTypy © 4 BpI BXOJAILYIO B COCTAB KOHCTPYKTHBHbIX KapKacos,
He yunthBaem (4. = 0).

Koadpunuenr ycnosml paGoTHI  CeMHIPOBOJIOUHBIX KaHATOB K-7
onpenensieM no m. 3.13 [10}: ys =m = 1,15,

Ilaomane pacTaHyToH npeuBapuTe.ano HanpsiKeHHOH apMaTypH

No_1 575,56 -
' Ao =5 R =115 1335 = 8749 mv®.
HpnﬂnmaeM 5 @12K7 (Ap = 453 mm?). ApMHpOBaHHe CeueHHH HHIKHeTro

nosica INpHBeNeHO Ha puc. 2.22,a.
Bepxunii nosc. Ctepxeup 2—7. CeyeHne crep)xrm 550 X -

X 210 (h) mM. TlpojosibHast chna ¥ MOMEHT OT BceX HATPYSOK MpH .
> 1 -
N, , = 645,25 kH; M., = 4,83 xH « M.
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Puc. 2.22. ApmMupoBaHue CeueHHH TOXCTponiibHON QepMul

VCHJIHS TOJIBKO OT IVIMTENBLHO JeHCTBYIONMX Harpysok mpu yp = I:

N2_7 = N[n-—'— 420,88 KH; M2_7 == M[ = 4,83 X
. X 420,88/645,25 = 3,15 xH.

CBoGonuas juihHa crepxus 2—7 [y = 0,91 = 0,9 - 2577 = 2320 mm;
es = h/30 = 210/30 = 7 mM, man e, = [/600 = 2320/600 = 3,9 MM <<
<< 10 mm.

KoaduiuueHt 7 onpesesem no GIOK-cxeme 18 npux. 4.

1. ep = My_qo/Ns_o = 4,83/645,25 = 0,0075 m = 7,5 Mm.
2. M, =M -+ 0,5N (b, — a’) = 4,83 + 0,5 - 645,25 0,175 —
— 0,035) = 50 xH - m.
3. My = M, +0,5N, (h, — a’) = 3,15 +- 0,15 - 420,88 0,175 —
— 0,035) = 32,61 kH - m.
4, 5, 7. l,/h = 2320/210 = 11,05 > 10.
Mowmentet M u M; ogHOrO 3HaKa.
9, 10, 11, :

M 15
cpl=l—1—ﬁM—1”=l+l%:§§=l,65. -

Koadpuunent f = 1'(B COOTBETCTBHH C yKa3aHHsMH Tali. 30 [10]).
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Torna
P = 1)65<1+ﬁ=2.

13. 8emin= 0,5 — 0,011/h — 0,01R, = 0,5 — 0,0] X 2320/210 —

— 0,01 . 17,55 = 0,21.
14, 15. Tax xak akruueckn depma npexncrasJisieT cofoli craThueckn
HEOMPENIESINMYI0O  KOHCTPYKIHIO, TO

e = M/N + e, = 4,83/645,25 +- 0,007 = 0,0145 y = 14,5 mm.
16, 17. ey/h = 14,5/210 = 0,07 << 8, pmyp = 0,21.
[puaumaem 6, = 8, min.
18, 19. a5 = EJ/E, = 20 - 10%/34,5 - 10° = 5.8,
Has snementoB 6e3 npejasaputennHoro HaNpsKeHus ¢, = 1,
Tlonaras, uTo crepxenn 2—7 4PMHDYETCSl CHMMETPHUHOH apMarypoi
(no 3 @ 14 Alll na xaxno#l rpaum), Haiinem MoMenT HHepLHH BCell apma-
TYPHl CEUeHHS:

Jy=2.3.153,9 . 70% = 452,5 . 10* MM,

rae 3. 153,9 — niomaney apmatype, mm2,

Moment unepunn ceuenns GeTona [ = 42446,25 . 104 st (cm.
tabn. 2.10). '
21. Kpuriueckas cuia

__64E,[1 0.11 _
NCI‘ - l: [‘Pl (0,1+63/(Pp+0’1)+as[s}—
6,4 - 34,5 . 103[42446,25 . 10¢ [ 0,11 ,
=T 23200 [ 1,65 (0,1 Toa1 T 0’1) +
+ 5,8+ 452,5 - 10*] = 4909009 H = 4909 xH.

22, 23. N, = 4909 kH<< N = 645,95 xH.

Torna
1 1
"ETTE ST Lo
Ner 4309

Tnomann apmarypw Bepxmero mosica yTouHsieM 00 Oaok-cxeme 20
npui. 4, npuusaB o,z = R, = 365 MIla.
1. PaGouasi sbicora ceuenus

hy=h—a =210 — 35 = 175 .

2 e=em+ 05 (hy—a’) = 7,5 - 1,15 + 0,5 (175 — 35) = 78,6 ww.
3. lns onpeme/ieHHss npeNieNbHOTO 3HAUEHHS OTHOCHTEBHON ~BEICOTEI
CXKaTOM 30HEI GETOHA BBIUHCIMM:

® = a— PRy = 0,85 — 0,008 . 17,55 = 0,71,

4, 5. Tak xax y,, << 1, 10 04, = 500 MIIa.

6. Er— © = 07 _ 0 .56.

o o) . 35/, 071
(1 2) 5 (-1




7. 6 = a'[hy = 35/175 = 0,2.
N 645,95 - 105

8. % = g = 755 - 550 1758 — U002

9 _ Ne _ 645,25.10°.78,6

C M= pkE T 17,55 550 - 1758

10, 11. Tak xak a, = 0,382 << Egr=0,56, To
a4 _ Rebhy oy —an(1—0,5a)
A=Ay = A s =
_ 17,85 -550 - 175 0,171 —0,382(1—0,6 - 0,382) _
365 1—0,2 -~

=0,171.

[IpHHEMaeM CHMMETPHYHYIO apMaTypy H3 YCJIOBHS MHHHMAJIbHOTO
npouenta apmuposanusi: A. = A; = 462 mm® (mo 3 © .14 Alll wa kax-
Ioi TrpaHH).

14. p = AJ/bhy = 2 - 462/550 - 175 = 0,009 > pmin = 0,005.
ApMHpoBaHHe cedeHHs cTepxHA 2—7 mpuBeleHO Ha puc. 2.22,6.

Crepxenb 3—6. Ceuenne CTepXHA MEPEMEHHOE MO JUIMHE: OT
550 X 271 mm B yane mo 550 x 300 (h) Mm B cepenuue naseau (cm.
puc. 2.22,6).

Yemmma Ny o= 796,65 kH; My o =237,63 xH - M My 1=
= 22,35 kH - M.

Crnyyafiublfl 3KCLEHTPUCHTET: .

eq = h/30 = 300/30 = 10 MM, nam e, = [,/600 = 2610/600 = 4,3 mm.
- Jlna BLIUHC/IEHHs Kod(ppHUHEHTa 1) BOCHONb3YeMCH 6aoK-cxemoli 18
npua. 4.
1.pe0 = M/N = 37,53/786,65 = 0,047 m == 47 mm.
2. My =M + 0,5N (hy — a') = 37,53 + 0,5 - 796,65 (0,265 —
— 0,0385) = 129,14 kH - m.
3. My = Mi + 0,5N, (hy — a’) = 22,35 4- 0,5 - 501,24 (0,265 —
— 0,035) = 80 xH - m.
4, 5, 7. I./h = 2610/300 = 12 > 10.

Momentsl M n M, olHoro sHaka.

9. g =1 +ﬁﬁ—i‘ =141 1—%:1,62, rze p =1 (cM. Ta6a. 30 [10]).

10, ¢ =1,62<<1 4 p=2. i

13. &, win=0,5—0,01{,/h — 0,01R,=0,5— 0,01 - £610/300—0,01 X
% 17,55 = 0,24.

14, 15. gg= M/N ¢, = ¢, + e, = 47 + 10 = 57 mm.

16, 17. ¢,/h =57/300 = 0,19 << 8,, min. Torza e. = e, min = 0,24.

18. a = E /E, = 5,6 (cM. pacuer cTepxHs 2—7).

19, 20. '{ax KaK BepXHMI MOSIC apMHUpYeTcsi HeHampsiraemoll apMarypod,
TO ¢, = 1.
MoMeHT uHepuMM apMaTyphl B PacueTHOM CeUEHHH

I,=2.3.153,9-105% = 1018 - 10* mm*,

rae 3 - 153,9— nnomans apmarypsl A, = A; (3 ¢ 14 A III). Mowmenr
WHepun cevenus Gerona [ = 106659,55 . 10* mm* (cm. TaGu. 2.10).
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21, 22. Kpwruueckas cuia
_84E[ 1 0,11 _
Nor = I [(p, (0,1 5,79, T 0’1> T “‘ls] -
6,4-34,5 - 10%[106659,55 . 104 0,11
= T 26107 [ 1.63 (0,1 0,24/ +0’]) +5,6- 1018 104]=
=6588739,8 H = 6588,7 kH > N = 796,65 xH;

1 .
'ﬂ=m= ],137.

1 — w7

Hanprefiline pacueThl BRINOJMHEHH 10 GloK-cxeme 20 npui. 4.
1. hy = h — a = 300 — 35 = 265 mwm. -
2. OKCUEHTPHUCHTET CHJIH N OTHOCHTE/JLHO LEHTPA THKeCTH apMatyph 4,

e=¢mn+ 0,5(h, —a’) =47 . 1,137 4- 0,5 (265 — 35) = 168,4 Mm. -

3. w=o—0,008R, = 0,85 — 0,008 - 17,55 = 0,71,

4, 5, 6. Tak Kax yp < 1, T0 0. , = 500 MITa.

[Tpu sTom E, = 0,56 (cMm. pacuer crepxkua 2—7).

7. §=a'/h,=3,5/26,5 = 0,132.

N 796,65 - 103

8. a,= R,bh, 1735 - 550 - 365 0,311.
© __ Ne 796,65 103 . 168,4
™ Rybhi 17,55 - 550 - 2652

9. « = 0,195.

10, 11. Tak kak a, = 0,311 <Er=0,56, To naomwam cuMmerpuy-
HOHI apMaTyphl
Rybhy @, —a, (1 —0,5a,)

A=A =—p—- T—6 =
_ 17,55 - 550 - 256,5 0,195 —0,311 (1 —0,5 . 0.311)<0
- 365 1 —0,132 )

[IpunumaeM apMaTypy H3 KOHCTPYKTHBHEIX coolpakennil: 3 @ 14AIII
(As = A; = 462 mm?).
[Tpouent apmupopanus

462

A
W= - 100% = zz5-5

- 100 % = 0,32 % > 0,05 %.
Apwmupopanye ceyeHHs CTep:kHS 3—6 TpUBEAEHO Ha puC. 2.22.6.
Packoc 6—7. Ceuenne packoca 450 X 160 (h) mm. Ycuaus

B 30HE cONpsiXKeHHs packoca ¢ ysaoM C pasen N = 310,96 kH (pacra-

KeHHe); Mg, = 4,22 kH . u;

hy=h—a= 160 — 25 = 135 mM;

ey = Mg_s/Ng_, = 4,22/310,96 = 0,014 M = 14 mm;
e=00bh—¢ —a=005.160— 14 — 25 = 41 mm;
¢ =05k + e —a =05.160 + 14 — 25 = 69 mm.

Yciosue € = 69 MM <<hy— a’ = 135— 25 = 110 MM yaosne’rndpﬁe'rgﬂ.
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Heo6xoxumue ceuenns apmatyps As u Ay
Ne’ 310,96 - 103 . 69

= = == 2.
AS - RS (ho.._a’) 385(135—25) 53,4 MM*;
- Ne 310,96 . 108 . 41 .
A, = Rilhe—a)  385(155—2) 31,7 mm?,

Ceyenne HeHANpsKeHHOH apMaTyphl packoca 6—7  HasHauaeM
He TOJbKO H3 YCIOBHA MPOUYHOCTH, HO M M3 YCIOBHA OTpaHMYeHH:A pac-
kpuitust Tpemun. I[lpumumaem A, = A; = 616 mv* (8 @ 14All)
(puc. 2.22,2).

[IpH KOHCTPYHPOBAaHHH (EPMEI C/iellyeT OOpaTHTh BHUMaHHE HA AIHHY
AHKEPOBKM pacTAHYTOH apMaTyphl PAacKocoB 6—7 U 5—6, xortopas
jonxna 6uTh He Menee.30d = 30 - 14 = 420 mm. Pacyer packoca no
BTOPOfi [PyNINe NpPeleNbHBIX COCTOAHMH BHINOJHARTCA MO METOLHKE, H3JO-
KenHo#i B n. 2.6.8 Hacrosiero nocobus.

2.8.5. Pacuet HiKHero nosica hepmbl
NO BTOPOJi rpynne npeAenbHbIX COCTORHUNA

BeHWKHEM NOfiCE MOACTPONMIBHOHR (epMH JONYyCKaeTcsi KpaTKOBpe-
MeHHOe pacKpeiTne TpewMH WmpuHoOfi 1o 0,3 MM ¥ JIHTeNbHOE LIMPUHOR
70 0,2 MM npH BO3JEHCTBMM NOCTOSHHBIX M JUIHTEJIbHBIX HATPY3OK.
CrnenoBaTenbHo, HeOOXOIMMa MpPOBEpKA COO/MIONEHHsT HEPaBEHCTB:

Qorey < 0,3 MM U Ggrep < 0,2 MM.
CymMapHble OTEpH HanpsXKeHHH B apMatype OMpeJe/eHbl Mo MeTo-
IHKe, MONPOGHO HM3/I0KeHHOH B m. 2.6.4:
. 61 = 0y + 015 = 157,33 + 57,34 = 214,67 Mlla.
Veunne 06KaTHA HHMKHEro fosica qepMsol NpeJBapHTENIbHO Hanpsirae-

MOl apmaTypoil ¢ yueToM Ko3pQHLHEHTa TOYHOCTH HATANKEHHA TYsp =
= 0,95

Py = vspAsp (055 — 6) = 0,95 . 453 (900 — 214,67) =
= 204931,7 H = 294,9 xH.
VYeunue TpemmHoo6pasopanis B HHIKHEM NOsice Npu A, =0

No = Rot, ser (A + 20,45) + Py = 1,76 (210 - 550 + 2 X
% 5,6 - 453) 1 294,9 - 10° = 507109 H = 507,1 xH > N5 =
— 481,75 kH,

TO ecTh TPEIIMHBI He o6pasylorcs,

-

2.9. NOAKPAHOBLIE BANKM

JKene306eToHHbIE NOIAKPAaHOBbE GajJKH MPOEKTHPYIOT H H3rOTaB/IH-
BAIOT 1IPEJBAPHTE]BHO HANpSIXKEHHBIMHM Pa3PesHbIMH, CTBIKYS HX Ha KO-
noHHaX. COOpHbie Ke/e306eTOHHbIE NOAKPAHOBbie GalK C/IERYeT NphMe-
HATb APH ware KonoHH 6 ¥ 12 M mOJ MOCTOBBE KpaHB! ofliero HasHaue-
HHA Tpysonofbemuoctbio po 20 1. o mara KOJOHH 6 M IOJAKpaHOBbE
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Ganky NPOEKTHPYIOT TaBPOBOTO CeueHHs BbicoToli 1000 MM, a npu ware
KOJMOHH 12 M — nByTaBpoBoro, BeicoTOl 1400 MM. [llupuny Bepxneit
NOJIKM GanKi W3 YCIOBHS KDENNEHHs ¥ PHXTOBKH PeNbCa [PHHHMAIOT
He menee 500 MM M OpOBEPSIOT pacueToM.

MsroraBiuBaioT nojakpaHoBble 6anku npoteToM 6 H 12 M u3 GeTona
Knaccos coorserctBenno B25—B35 u B35—B40. Harsxenue apmarypw
OCYLIECTBJSIOT, KaK NPaBHJIO, HA YNOPHl, pexe — Ha Geron. Hanps-
raemas apmarypa GaJOK MOXeT GBITb CTep:KHEeBOH Kaaccop A-IV, A-V,
Ar-1V, A1V u npososounodt B Buje KaHaTOB, NYYKOB WJH OTHEJbHEIX
npososioK. [Ipn Gosbluoi momepeuHOH CHie BOSMOXHA Nepejaya YacTH
ee ia OTOTHYTYIO apMmarypy.

TlonkpaHosble Ganku IKCONYaTHPYIOTCA f0[ BO3IEHCTBHEM MHOTO-
KPaTHO OBTOPAIOIHXCS HATPY30K H MOTOMY B HHX HE AONYCKAETCS MOSB-
JICHHE HayaslbHBIX TpemuH. JlJs MOBBULEHHSt TPEUIHHOCTORKOCTH Bep-
THKAJIbHBIX CeYEHHH B CTA/JMH HSFOTOBJEHMsi M MOHTaXa B BepXHeH 30ue
Ga/oK ycTaHaB/INBAIOT NpENBAPHTEJIbHO HANDATAEMYIO apMaTypy ceue-
nuem A, B Komuuectse 15—20 % maomanu NOePeuHoro CeYeHnss apma-
Typsl Agp. Apmatypy A;, yunrbiBaor Kax OPH OKOHYATEJBbHOM pacyere
NPOYHOCTH H TPEUIHHOCTOHKOCTH HOPMaJIbHBIX H HAKIOHHBIX CEYeHHUH
OT BEPTHKAJNbHBIX HATPY30K, TAK M NpPH pacueTe MPOYHOCTH H TPEIHHO-
CTOHKOCTH GallKk Ha NeACTBHe TOPH3OHTAJLHON HATpPY3KH OT monepe-
HOTO TOPMOXKEHHA.

[Ipunuvas Bo BHHMaHHEe BOSMOXIOE CHHXKSHHE NPOYHOCTH HOPMAb-
HBIX CeUEeHHH NPH yCTAHOBKE HANPSATaeMOHl apMaTypel As'p, a Takxe u3
yC/10BUA obeciieuenns TpeGoBaHUM MO TPELIHHOCTORKOCTH CEueHnH, npein-
ABNAEMBIM K MOAKPAHOBBIM GaslkaM, MPH pacueTe HX B CTalUu SKCIJyaTa-
UHH, IVIOWALb MOMEPeyHOTo CeueHHs MpeaBapHTeNbHO HanpsiraeMoil ap-
MaTyphl Ay, NONYYEHHYIO U3 YCAOBHS OPOYHOCTH HOpMaJIbHBIX CeyeHHH
lipH NIpeABAPUTE/ILHOM pacyeTe, YacTo yBeHUnBaloT Ha 5—15 %. XomyTsl
W KOHCTPYKTUBHYIO apMaTypy MNOAKPAaHOBHIX G6ajOK BHIOJAHSIIOT K3
crepkued xaacca A-IIl n A-I. Topust 6anok u3 ycnosus pacyera Ha
CMATHE OT yCHJHA OGXKATHs [ONOJHHTENLHO apMHPYIOT MONEpeYHBIMH
ceTKaMu,

Pacuer noakpaHoBbIX 6aJ10K NPOU3BOAAT HA HATPY3KH: OT BePTHKA/b-
HOTO JaBJ/eHust KPaHa, OT Beca Ga/lKM I PeJbca ¢ KPEMVICHHAMH H OT FOpH-
30HTAJLHOTO TOPMOXKEHHS TEJIEKKH MOCTOBOTO KpaHa. BepTHkaibHyIO,
FOPUSOHTAIbHYIO HATPY3KM W APYTHE XapakTePHCTUMKH KPAHOB HPHUHM-
maior io FOCT na mocrossle kpaun [2]. JKeseso6etonnse noaxpaxoshie
Gasku IPUMEHSIOT NOA KpaHbl 06/IeTYeHHbIe pexUMHON Tpymnst 3K 1 HOp-
MasbHble pexuMuol rpynnel 5K B coorsercteuu ¢ ['OCT 25546—82.

[Mo npoyHOCTM MOAKpaHOBbe GalKH DACCYHTHIBAIT, KAaK NPABHIO,
Ha JeHCTBHe JBYX KPaHOB, CONMMEHHBIX AJI COBMECTHOH pa6oTbi. [lis
NOAKPAHOBBIX OaJOK MOJ KPaHB HOPMANbHOTO THNA DPEXKHMHO{ Tpynbl
5K BHINOMIHSAIOT pacyeT Ha BHHOCIMBOCTH OT JeHiCTBHs OJHOrO KpaHa.

Yewmus M n Q B 6ankax OT KpaHOBOH HArpPy3KH ONpeNeJsioT (10
JHHHAM BJHAHUA METOLAMH CTPOMTEJILHOH MeXaHHKH.
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2.10. PACUET MPEABAPMTENBHO HAMPAXKEHHOM
MOAKPAHOBOM BANKM NMPONMETOM 12 m

2.10.1. [lanHbie AN NPOCKTUPOBAHMSA

MocToBoii 3JEKTpHYeCKHI KpaH HOPMAJbHOrO THIA C YMpaBJeHHeM
n3 KaGWHbI TPY30MOIBEMHOCTBIO Q == 20/5 T mponerom 16,5 m. I'pynna
pexuMa pa6oTel Kpana — S5K.

Basa kpama A = 4400 mm, wmpuna Kpawa B = 5600 mm. Maxkcu-
MaJbHAsA HATPY3Ka Ha KOJIECO KpaHa C yueToMm KOxpULHEHTa HalleXKHO-
CTH MO Ha3HaYeHHO Y, = 0,95 Fpq = 170 - 0,95 = 161,56 kH. Macca
renexxkn m = 6,3 T (TOCT 25711—83, rtaba. 2. [2]).

TopusoHTa/bHAs [ONEpeyHasi TOPMO3Has Harpy3ka Ha OJHO KOJeco
KpaHa ¢ THOKMM NUJBECOM Tpysa ¢ ygeToM Y, = 0,95

Fi, max = 1 2220 ™ 5 0,05 2BE0+69 . 981 — 6,13 xH,

rae n— 4NCJAO KoJiec Ha ONHOH CTOPOHE KpaHa.

Beron Kaacca B40. Tlpn yuere KpaHOBOH Harpysku ye, = 1,1 ([10]
1ab1. 15 m 2.6) (R =22 1,1 =242 MIa; Rpy=14.1,1=
= 1,54 MITa; Rber = 29 MIIa;  Rpser = 2,1 MIa; E = 3,25 X
X 10* MITa (ta6a. 1 npua. 1)). '

[penBapuTenbHO HampsiraemMasi apmaTypa H3 BBICOKONDOUHOH apwma-
TypHOil npososioku nepuoguyeckoro npoduas (FOCT 7348—81) auamer-
pom 5 mm (R, = 1045 MIla; R = 1265 MIla; E = 2 - 10° MIla
(rabn. 3 nmpua. 1)).

Henanparaemass apmaTypa u3 TOpsfueKaTaHHOH CTajy MEpHOANYE-.
ckoro npogunisa Kaacca A-I11 no TOCT 5781—82 (upu auamerpe 1o 3 mm;
R, = 355 MIla; Ry = 285 MIla; E, = 2~ 10° MIla; npu auamerpe
Gonee 8 mm: R, = 365 MIla; Rs = 290 MIla; E;= 2. 10° Mlla
(tabn. 2 npua. 1)),

Pasmepsl noaxpanoBolf Galku naHbl Ha puc. 2.23.

Basky GETOHHPYIOT B MeTa/liiHyecKol (hopMe ¢ HaTAXKeHHeM apMaTyphl
MeXaHHYeCKHM CrocofoM Ha ynopH KOPOTKOro creHia. [IpogHocts GeToHa
K MOMEHTY OTNYCKA HATAXEHHS apMaTyphl HE JOMKHA OBITh MeHee Ry, =
= 0,9B = 0,9 - 40 = 36 MIla.

e 22
650
12 1! A+ >3
S | 1000 2503
0 I T
12 1950 V1 H

Puc. 2.23. OnanyGounbifi YepTeX MOAKPaHOBOH €ankm
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2.10.2. PacueTHbLIli NpoONeT M Harpy3ku

[lpn wupune ceuenus konoHH 50 cM u mHpuHe ONOPHON 3aKJalHOM
Zetann Ganku 20 cM onpegessieM pACUETHBIH npoJeT

Iy = 11,95 — 2. 0,20/2 = 11,75 .

Harpyska or Maccel mopkpaHoBolt Ganku npn vv=1mu vy, =095

g, = (0,65 - 0,2 -+ 0,34 - 0,345 -+ 0,855 . 0,14) - 1 - 0,95 - 2.5 X
% 9,81 = 8,55 kH/u.

Harpyska ot maccer xpamosoro mytu npu y; = 1
g =02.981.09 = 1,86 xkH/m.

PaBHOMepHO pacnpenenennas Harpyska OT Macchl 6aJKH M KpaHOBOI'O
nyTH:
npu vy =1 g =8,55 1,86 = 10,41 kH/m;
npu yy>1 g=10,41- 1,1 = 11,45 xH/m.

MoHTaxHas ' Harpyska OT Macchl MOAKPaHOBOH GanKé mpu K0apdu-
HeHTe JMHaMHuHOCTH £ = 1,4 (m. 1.13 [9])

g=28,55" 1,4 = 11,97 kH/u.

Harpyska oT BepTHKaJbHOrO JAaBjeHHs KoJjeca KpaHa:-
npu yp =1 Fy, = Fpar = 161,5 xH;
mp Yy >1 Fy=vFpnae =1,1.161,5=177,7 kH.

B coorsercrauu ¢ ykasanusMu [9] KospPHuHEHT HalleIKHOCTH noO Kpa-
HOBOH Harpyske npuuar y; = 1,1, a koshpuument auHamuunocTn k& = 1.
T'opusoHTa/ibible MonepeyHsle HATPY3KH OT TOPMOMKEHHS:

upn yp = 1 Fyp= Fh, max == 6,13 KH;
opa Vs >1 Fu =y Fh, max = 1,1 - 6,13 = 6,74 kH.

2.10.3. Ycunus B ceuenmsx Ganm
OT /IeliCTBYIOLHX HArpy30K

C6opuble Keneao6eToHHbIe MOJXPaHOBHEE GalKH paCCYHTHIBAIOT KaK
CBOGOIHO ONepTHe paspesnble. PacueTHas cxema NoJKpaHOBOH Ganku
[pH_3arPYKeHHH JBYMs KpaHaMu foKasana Ha puc. 2.24.

Paccrofinue Mex1y ociMH COCEAHMX KONec IBYX COJIHIKeHHBIX ‘Kpa-
HOB b = B — A = 5600 — 4400 = 1200 mwm.

- Yeunua M m Q or KpaHOBO Harpysku IpH JABYX KpaHaX NpHHH-
MaloT ¢ Koa(xpuuHeRToM coyeTanu#t n ='0,85 (n. 4.15 [9]).

Opaunathl OrHGAOIWHX 3MI0pP H3rHGAIOWHKX MOMEHTOB OT BePTHKaJbHBIX

HaTpPy3oK onpejensieM mpu y; > | no ¢opmyie

M = kyglh + nkrk,F,l,.

3HaueHHe KOSPPUINEHTOB ky U kr onpegessieM Mo npua. 5 mas cege-
it Ganku uepes 0,1/, a k, no Ta6n. 10 npun. 5 B 3aBHCHMOCTH OT o H B.
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Puc. 2.24. PacueTnan cxema nogkpato- N ]
Bofi 6aJK¥ MpH pacyeTe Ha jBa cOau- ,
KeHHHX Kpaua

Puc. 2.25. Oru6aiomue snops B noj a’
KpaHoBoill 6aJKe OT PacyeTHHX M HOp-
MaTHBHHX Harpysok (B cKoOkax — ycHAHA npH V= 1):

4 — H3ruGafoOUIHR MOMEHTOS; 6 — qonepeqﬂux cua

TIpn o = A/l, = 4,40/11,75 = 0,375 u p = b/l, = 1,2/11,75 = 0,102
KoapxpruneHT &, = 0,525 (no unrepmonsuuu).
B cewennn I: kg = 0,045, kr = 0,4; k, = 0,525;
M; =0,045 - 11,45 . 11,75* 4- 0,85 - 0,4 - 0,525 - 177,7 - 11,756 =
= 74,1 4 372,7 = 446,8 xH - m. :
B ceuenun 2: %, = 0,08; kr = 0,7;

M,y = 0,080 - 11,45 . 11,75* + 0,85 . 0,7 - 0,525 - 177,7 - 11,75 =
= 126,56 -+ 652,2 = 778,7 xH . m.

H T1ax Jjajee.

Ananornyno omnpenejsieM OpPAMHATBI OTHOAOWIEH - SMIOPH  MOMEHTOB
OT JeficTBHA HATPY30K NPH Y5 =

Ha puc. 2.25 gokasana om6alomaﬂ 3M0Opa MOMEHTOB B MOAKPAHOBOHA -
Ganke or NeficTBHA Harpysok mpM y; > 1 u 9 = L.

OpauHathl OrnGalomHx >mop MONEPeUYHEIX CHJ OT Bepmxanbﬂux
HAarpysox olipele/sieM no topmynam:
B ceyeHud O mo ocH onoph

Qo = 0,5gl, + koFys;
B ceyenuH 6 Ha paccrosunu 0,6/, or ocu onopu
QG = '—-0, lglo + keFv.

Koadduuuents £, u kg npueelens B Ta6n. 10 npun. 5 B saBHcHMO-
cti of & u P. [lpu a = 0,375 u p = 0,102 ko-—245 ke = 0,5.

Mexay toukamu 0 u 6 3HaveHue @ MeHsieTcs N0 JHHEHHOMY 3aKOHY.

Orubaowye 3MOpPH MONEPEYHbIX CHI B MOLKPAaHOBOH 6afike oOT Jlefi-
CTBHA BHEUIHMX Harpy3ok U npm Y > 1 u y; = | npuselenn Ha
puc. 2.25.

MakcHMa/bHBIE YCHAIHA B CeyeHHAX O6asnKM, COTJIacHO OrubaioluM
smopam:

npu vy > 1 M =1129,4 kH . um, Q = 502,6 kH;
npu y; = 1 M = 1026,7 xH - M, Q = 456,9 gH.
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Cymmapuble HaruGaroolie MOMEHTH M NOMepeyHble CHAH B CEUeHHH
Ha paccroanuy 1,15 M OT ocH onopbl B MecTe HavaZia yIIMpeHHS CTEHKH
(mo JMHeAHOH HHTEpNOIALHH):

mpu v > 1 My = 437,3 xH - u, Q.15 = 432,9 kH;
mpu vy = 1 M,,15 = 397,6 xH - m, Qu1s = 393,5 xH.

MagrcuMasbHBI  pacyeTHBI H3THOAOUWUA MOMEHT OT TOpPHU3OHTAbe
HOrO MONEPEYHOTO TOPMOXKEHHA B CEepelHHe NpoJera 6Ganku

M, = nkpkFyly = 0,85.1.0,525 . 6,74 - 11,75 = 35,3 kH . m.

Ilpn pacuere Ha MOHTaXKHbIE HATPY3KH ONOPH (CTPOMOBOYHEE NMETJIH)
pacnonoxensl Ha paccrosunu 0,2/, or TopuoB 6anku. Torja HanGOJbe
IUHA OTPHLATE/NbHBIH MOMEHT OT Beca Ga/IKH, COBNAJAIOMMH MO 3HAKY
C MOMEHTOM OT MpeBapHTeIbHOTO 0GKaTHA, NPH Y = | U Kosdpu-
IMeHTe IHHamMHMyHOCTH kR = 1,4

M = g (0,20,)?/2 = 11,97 (0,2 - 11,75)*/2 = 33,1 kH - m.

2.10.4. NpepBapHTEenbHLIA PacyeT NPOYHOCTH
HOPMANbHbLIX CeYeHMHM

[Tpu_apMHpOBaHHM H3THGAEMBIX 5JEMEHTOB HAnpsraeMoll apMaTypo#
Ay u A, pacueT uX Ha NPOYHOCTb BHIMOJHAIOT B ABa 3Tana: npeiBa-
putesbHbl Ges yuyera nenanparaemoft A, A w nanpsaraemoii A;, apma-
TYPHl H OKOHYATe/JbHBIH C Y4eTOM Bcedl apMmaTypHl.

OnpezessieM WHpHHY NONKH b, BBOZMMYIO B pacueT AJs TaBpOBLIX
GasoK ¢ KOHCOJbHBIMM cBecamu noviok. Coryacko (m. 3.16, [10]), npm

hi/h = 180/1400 = 0,129 > 0,1
by = b 4 12h; = 140 + 12 . 180 = 2300 mm > 650 Mm.

[Ipunumaem bj = 650 mm. Pacuer BbinoJnsem no 6JOK-cxeme 9
npui. 4.

1. Onpenensiem pa6ouyio BhICOTY ceueHus GajKn B NPEANONOXKEeHUH,
4TO IEeHTp TskecTH apMmatypul Ay, ® A pacnosoxer Ha paccTOAHHH
a = 150 MM or HM3a  GaJku

hy = h — a = 1400 — 150 = 1250 mm.

PaGouas BhicOTa ceuenns GyleT yTouHeHAa NpPHM OKOHUATENLHOM pac-
YeTe NPOYHOCTH GajKH.
2. XapakTepHCcTHKa cXKaTofi 30HEI GeToHa

o = o — 0,008R, = 0,85 — 0,008 - 24,2 = 0,656,

roe s Taxeaoro Gerowa a = 0,85,

11. Tax Kak apMHpOBaHME NOLKPaHOBOH GaliKu NPHHATO BHICOKO-
npouHoit npososiokok Bp-II, HesaBucHMO OT cmocoGa HaTsKEeHHs apMa-
Typel Aog, = 0.

12. B npeppapuTeNbHOM pacueTe NPHHHUMAEM Y5500 == 0,6R, = 0,6 X
X 1045 = 627 MIIa (ta6a. 25 [7}).
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13. Hanpsixkenue B apmarype A,
0sr = Ry + 400 — yp0502 — A, = 1045 - 400 — 627 = 818 MI]a.

14, 15. Tlpu ype = 1,1 04, , = 400 MIla.
16. I'panuuHasf OTHOCHTENbHAA BEICOTA CXaToil 30HH 6eTona

= o = 0,656 — 0,359.

OR Q) o 818( 0,656)
l+osc'u(1"T," o\ =T

17. OnpenensieM noJoxkeHHe HefitpanpHO# ocu. Jlns 31oro npose-
psieM ycJoBHe

Ry bjh} (B, — 0,5k]) = 24,2 - 650 - 180 (1250 — 0,5 - 180) =
= 32844 . 10°H ~ 3284,4 kH - m> M = 1129,4 kH,

TO ecTb HeHTpasbHas OCb NPOXOAHT B Npejenax nosnku. ChaenosaTesbHo,
JafbHEHmUil pacueT MPOYHOCTH CJELyeT BLINONHATb KaK JJsi GajKu Mps-
MOYTOJIbHOTO CeueHHsi WHpHHOA b =b; =650 MM no O6sok-cxeme 6
npusa. 4, HauwHaa ¢ 0. 7.
M 11294 . 108

7. 8. o= R 242650 1350° 0,046.

9, 13. Ilo Ta6n. 4 mpua. 2 npu a,, = 0,046, { = 0,976, §=0,047.

10. Tak kak §<<§, cxkaras apmarypa As MO pacyety He Tpebyer-
cs1. Corsacno n.3.15 {10], KoaddueHT Y5 LA7 KOHCTPYKLMH, paccy-
THIBAEMHIX Ha JefiCTBHE MHOTNOKpATHO MNOBTOPSIOUIMXCA HArpysoK, MpH-
HuMaeM paBHbIM 1.

14. Tlnomajp ceyeHHs Npe]BapHUTeNbHO HANPAraeMoil apMaTyphl

M 11294-108 .
A = g, = 0976 - 1250 - 106 — 885,9 mm*.

Ina oBecneyeHus TPeIMHOCTOAKOCTH 30HH, PacTAHYTOH OT Mpejsa-
PHTEILHOTO HANpPSKEHHS B CTaJlMH M3IOTOBJEHHSA H MOHTaXa, NpeaycMmar-
puBaem apmatypy A;, B Koamdectse 20 % OT niomamM apMatypel Asp.
YuurhHiBassk BO3MOMHOE CHHXKEHHE MPOYHOCTH HOpMANbHBIX CeYeHHH Inpu
HaJIHUMY HaNpsAraeMoil apMmatypel Ag,, a Takke M3 YCJIOBHS ofecleyeHHs
TpeGOBaHHI 0O TPEIMHOCTORKOCTH, YyBENHUHBAEM pPAacyeTHYIO MJolaAb
HanpsraeMoll apMaTypul As, Ha 10 %.

Torga

Asp, = 885,9 - 1,1 = 975 mm?; Aj, = 0,2 - 975 = 195 mm®.
OxonuatenbHO NpHHMMaeM (Ta6a. 5 opuia. 2) :
B HiKHeH 30He 50 v 5 Bp Il (Ag = 980 Mm?);
B Bepxneit sone 10 5 Bp I (A = 196 Mm?).
3anaeMcsi KOHCTPYKTHBHOH apMmartypoit (taba. 5 npmia. 2):

B nuxueit some 4 - 10AIIl A, = 314 Mm%
B Bepxueir some 2 - 10AIIl A; = 157 mm2%

4* %9



;
2.10.5. TeomeTpUuecKkMe XapaKTEPUCTHKH ceuenui Sanku

Teomerpuueckue xapakTepuCTHKH onpefensieM no OJ0oK-cxeme 22
opun. 4.

Ceuenne B cepejguHe nposneta 6anku (puc. 2.26),
1. Tlnomanb ceuenns Geroma A = 650 .- 180 - 340 - 300 4 920 X
X 140 42 - 100 - 90/2 + 2 - 40 - 255/2 = 367 - 10°® mm2

2. Inomanp ceyeHHs Bcell NMPOJOJIBHOH apMaTyphl

SAy=Ag 4 Aig + A + A; = 980 + 196 + 314 + 157 = 1647 wm?,

3, 4. B coorserctBun ¢ n. 1.28 [7], npn 0,0084 = 0,008 . 367 X
X 10° = 2880 Mm% > XA, = 1647 mM® reomerpHueckme XapaxTepH-.
CTHKH onpejenseM 6e3 yuera npoioJbHON apMaTyphl.

5. CnepoBarenpHo, MJIOMAAL NPHBEIEHHOTO CEYEHHS

A,a = A = 367 - 108 mm2.

6’. Cratuueckuif MOMEHT NpPHBEIEHHOTO CEYEHHsS OTHOCHTENBLHO OCH
1—1
Srea = 650 - 180 - 1310 4 300 - 340 - 150 - 920 . 140 - 760 4
+05-.-100.90.2-330+40-255.0,6.2. 1207 = 2817 X
X 10% mm3.
7’. PaccrosiHMe OT KpafHero pacTAHyToro BoJokHa (oce I—I) 1o
ocH, MPOXOAAIEH yepe3 LEHTP TAMECTH NPHBEACHHOIO CeYeHHH,

Yo = Sreq /Area "= 2817 - 108367 . 10° = 768 mm.

b;=550 Puc. 2.26. Ceuenne nogkpanosoft
" 6alKH B fipojerte
100580 Az 196mme (I
> RN
8 [e—_|
h—— 200048 &
255 140 Slyls
4 o "I? rl 59
Iy ~gf " d
” RN K} = T
N
<| Ea -
3 gl & J R
<l 7 il &l
"E._ lelol & ¢ —_—
s TN '}Jﬁ Rl Sl =%
3 | = TEr 4 s
[ 4
<| 8 , Kk
ST= [ 8§
=] bt Rl ] =
&% f
8% n | ol 1w
B340 N < 50958p 1 / A
P GONAR  Agm3hm? ! g 980um il
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8'. MoMeHT HHepUHH NpHBEeJeH- ,

2604, S
HOTO CeYeHHs OTHOCHTEJBHO OCH, Mo w0
NpOXOMsAlIell uepe3 LEHTP THMKECTH, < =5 .
650 - 1808 , 2 i
I,gd = 2 + 650 - 180 (632—— B s’ e | g
3 |8|%
— 90 + 223 1 340 300 x & J:
X (768 — 150)2 oL s ur
SHE
+ 140 9068 —760% + T T .
+100- 909 10 posal 2 |
prmi rgmge ||l | g
., 2 255 409 puc226) s
— 330" + ——5— + E - —
2. 955 . 40 a o
(632 — 193)2 = ¥
+ = ) A | F¥
= 87198 . 108 mMm*. 4OI0AT

9. MoMeHTHI CONPOTHBJIEHHS TIpH-
BENIEHHOTO  CeueHus
HIXKHeH rpanu

Puc. 2.27, Ceuedne noakpanosoil Gajixn
OTHOCHTeJbHO 1@ Onope

Wrea = lrea/yy = 87198 - 108/768 = 1136 - 105 mm3,

11. To :xe. oTHOCHTe/NbHO BepXHell rpaHu
Wiea = lrea/(hy — y,) = 87198 - 10%/(1400 —768) = 1380 - 10° mm3.

PaccTosiHHe OT LEHTpa TAMXKECTH NPHBEJEHHOTO CeueHHsA 1O BepxHeld
SOPOBOH TOUKH

r' =W eaf Area = 1136 - 10°/367 - 10 = 309,5 mm.

Ceuenne y rpaHd onopu 6anku (puc. 2.27). 1—5. Ilno-
agb NpHBENEHHOIO ceyeHHsA

Apea= A = 340 . 1220 + 650 - 180 = 5318 - 10? mm®.

6. Cratyueckufi MOMEHT NPHBEIEHHOTO CEUYEHHS1 OTHOCHTEJIBHO OCH
1—1

S..g = 650 - 180 - 1310 + 340 - 1220 - 610 = 4063 - 10° vw®.

7. Paccrosiude OT KpaliHero pactsiHyToro BoJIOKHAa (ock I—I) 1o
LeHTPa TSAXKEeCTH NPHBENEHHOrO CedyeHHs

Yo = Sred/ Area = 4063 - 105/6318 - 10? = 764 mm.

8. MoMeHT HHepUHH NpPHBENEHHOro CEYeHHs OTHOCHTEJILHO OCH, NPOo-
XolsueH 4yepe3 ero UEHTP TAXKECTH

Jrea = 650 - 180%/12 4- 650 - 180 (636 — 90)% 4 340 - 1220%/12 +
+ 340 - 1220 (764 — 610)2 9648 . 107 Mm%,

10%



2.10.6. Onpepfenenme NpeiBapHTENbHOrO HANPMKEHHA apMaTYpH!
M ero norepb

HauanpHoe npensaputessHOe HanpsKeHHe Ogp, H 05, apMaTypsl Agp
u Ay npuHHMaeM HanGoJbliHM B coorseTcTBHH ¢ (m. 1.23 [10]):

7
Osp = Osp = Rs ser—AP,

rae Ap = 0,05 Osp — MPH MeXaHHUECKOM cnocofe HaTsAXEHHT apMaTypsl.

Torpa o5, = 05p = R, 5er/1,05 = 1255/1,05=1195 MITa.

[Torepn npeapapHTeNLHOrO HanPsXKEHHA B apMaType oOlpejensieM Mo
6aok-cxeme 1 mpua. 4.

I'IepBble notepH o; (10 obxarus Gerona). 1. Or penakcauuu
HampsiKeHHH B apmaTtype

0,=0,=(0,220,,/ R;. ser—0,1)05=(0,22 1195/1255__0,1)1 195=130,8MTTa.

4, 5. Or pasHOCTH TeMmneparyp HaTAHYTOH apMaTypsl H yNOpOB
cTeHJa npu KJaacce GeroHa B40

0, = 0} = 12,5A¢ = 1,25 . 65 = 81,3 MITa;

rae At = 65°C (ra6a. 5, m. 2 [10]).
6. Or gmedopmaun#i aHKepoB IPH HaTAKEHHU apMmMarypsl Ha YNOpH
CTeHJ]a ¥ MHBEHTapHBIX 3axKuMax

Oy = oy = L2 g 1B EE 5 9. 105 = 32 MITa,

rne [ == 12500 MM — paccTosiHue MeXJy YHopaMH cTeHpa; d— AHaMeTp
NPOBOJIOKH B MM.

8. Tlpu npaMonunelinoll HampAraeMmoli apMatype 0, = 0, == (.

11. Tlotepu or pedopmanuu (OpMBI HE YYHMTHIBAEM, TaK KaK Hard-
JKeHHe apMaryphbl NPOH3BOJMTCH HA YIOPH CTEHJA Oy = 0, = 0.

Jlns onpejesieHHss mMOTepb OT GBICTPOHATEKAIOMIEH MOJ3YYECTH Og H Oy
BBIYHCJISIEM YCHJIHE NPeIBapHTENIbHOrO 002KaTHA P; c y4eToM yXKe BHI-
YUC/IEHHBIX MOTEPh O, —0; OPH KO3(D(PUUMEHTE TOUHOCTH HaTAXKEHHA

apMatypel Ysp == l:
P, = 0smAsp 4 5p1 45 = 950,9 . 980 4+ 950,9 X 196 ==
= 1118.10® H = 1118 kH,
rie
Gapl = Glpt = Ogp— 0y — Gy — 05 = 1195 — 130,8 — 81,3 —
— 32 = 950,9 MIla.

16. DKcleHTPHCUTET NPHIOKEHHS YCHIHA P; OTHOCHTENBHO NEHTpA
THKECTH INPHBEJEHHOI'O CeUeHHs CcOoryiacHo puc. 2.26

O Ay — SplAspysp 9509 - 980 - 648 — 950,9 - 196 - 592
bop = P, = . 1118103

=441,3 mMM.

[Tpu BHIYHC/EHHH Opp AJIS1 ONpENe/eHHs MoTeph OT MOJ3Yy4ecTH Hamnps-
MeHHSIMH OT Beca NMOAKPaHOoBOH GalkH npenebperaeM, Tak Kak MO cpaBHe-
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HHIO ¢ HaNpsKeHHAMH OT YCHJHA NPeBapHTENbHOrO 06:XKaTHsl OHH He3Ha-
YHTE/IbHBL
17. Hanpsixenue B GeToHe Ha YpOBHE LEHTPA TAXKecTH apMarypsi A,

P, . Py, 1118105 , 1118109 - 4413 _
Oop ==+ 7= Y0 =367 100 T G718 10° 648 = 6,7 Mlla.

18. Hanpsxenue B GeToHE Ha ypOBHE IEHTpa TAKeCTH apMaryph Ag,

P, Piegp |, 1118 - 108 1118 . 103-441,3.592_1

Obp = 71— T Ysp = 367 - 10° 3
b0 =g T, Y =367 10° 87198 - 10°

= —0,3 MIla (pacTaxenne).

19, 20. o = 0,25 4- 0,025R,;, = 0,25 4- 0,025 - 36 = 1,15>0,8.
[Mpunumaem o = 0,8,

21. Ina GeToHOB, MOABEPrHYTHIX TeNJIoBo# oOpaGoTke NpH aTMo-
cepHoM aBseHuH (1a6a. 9, n. 6 6 [10]), npH 0py/Rep = 6,71/36=0,186<<
<o =0,8

0 = 340,/ Rpp = 34 - 0,186 = 6,3 MIla;

o; = 0, TaK Kark o5, <<O.
26. IlepBbie NOTEpH C yueTOM MOTEPh Gy
01t = 0, + 0y - 0y 4 0y = 130,8 + 81,3 + 32 +- 6,3 = 250,4 MTa;
G}, = 0, -+ G, + 0y = 130,8 4- 81,3 -1 32 = 244,1 MITa.

Brtopse noTtepu 0Op (nocie obxarua Oerona). Or ycauku
raxesoro 6erona kaacca B40, nopsepruytoro Tensnosofi o6paGoTke mpu
ATMOC(EPHOM JaBJeHHH, Og = 0, == 40 MIIa,

Or nonsyuectn GeroHa. Hanpsizxenune B O6eToHe Ha YDOBHE UEHTpa
rsxecTH apmatypbl As, u A5, yTouHseM € yd4eToM NOTeph OT GHICTPO-
HaTeKaliel MnoN3y4ecTH.

27. Hanpaxenus B HanpdAraemofi apmarype ¢ yYeToM MEPBEIX mO-
TEpb:

Osp1 == Osp — Oy = 1195 —250,4 = 944,6 MITa;

0%y = 04— Oy = 1195 — 244,1 = 950,9 MIla.
28. Hanpsikenns B HeHanpsAraeMoil apmarype:
0s = 0 = 6,3 MIla; o;=0.

29. Ycuade mnpeBapHTEJbHOTO 06XkaTHA C YyYeTOM MEPBHIX MOTEPh
npH ysp = | .

P1 = UsplAsp + U;plA;p — 04, "—U;A; =
= 944,6 - 980 4 950,9 - 196 — 6,3 . 314 = 1110106 H ~ 1110 xH.

30. DKcueHTPHUCHUTET NMPUJOKEHHA yCHJIHA Py

. 0splAsp-’/sp + GéAéy; _ GéplA;py;p _ GsAsys _

Copt = P, =
9446 - 980 . 648 —950,9 - 196 - 592 — 6,3 - 314 - 728 442.3 MM
- 1110+ 103 - ! *
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31. HanpsixeHuss B GeroHe Ha ypoBHE LEeHTpa THXKECTH apMaTypH
Agp IpH Y = Ysp = 648 MM

P, Pie,, 1110 - 103 [110. 103 . 4423

Op=Z - T Y»= 37105 T 87198 10°

. 648 = 6,67 MIla;

10 XKe, apMaTypbi Agp NPH Y = ysp, = 592 MM

, __ 1110.103 1110 - 103 . 442,3

Obp = 27107 — — 87198 105 592 = —0,31 MITa<< 0 (pacraxkenue).

32, 33. Ipu 65,/ Ryp = 6,67/36 = 0,185 << 0,75 norepu oT nosisyuecTH
6eToHa:

g, = 12804p/Ry, = 128 - 0,185 = 23,7 MIla;
npi 0, <0 05=0. ’
35. Bropble noTepH HanpsAXKeHHH:
Opp = 0g + 0y =40 -+ 23,7 = 63,7 MIla;
0j2 == 0g = 40 MI1a.

36, 37. CymMmapHble MOTEpH HanpsKeHui:
B apMarype A,

0, = 0y -+ 0 = 250,4 4 63,7 = 314,1 MIla > 100 MIIa;
B apmarype Ag, _
0} = 0}; + o}, = 244,1 4 40 = 284,1 MITa > 100 MITa.

2.10.7. OxoHuaTeNnbHbLIH pac4eT NPOYHOCTH HOPMAaNbHLIX CEHEeHMH
no M3ruSaloleMy MOMEHTY OT BEPTHKANbHLIX Harpy3oK

[Mo nanHBIM MpefBAPUTENLHOTO pacuera NPOYHOCTH x << Af, NO-
STOMY MPOBEPKY MPOYHOCTH HOPMAJbHBIX CeYeHHN NPH NPHHATOM apMH-
poBaHHH BHIIONHAEM no 6/ok-cxeMe 7 npuni. 4 Kak AA IPAMOYTroJib-
Horo npoduasi, npuHumas b = by = 650 Mm.

1. PaGouas BeicoTa cedeHus (puc. 2.26)

hy = h — a = 1400 — 120 = 1280 mm.
2. o = 0,656. '
3—5. Aoy, = 0. : ,
6- OsR == Rs + 400 _— ?spUspQ = 1045 + 400 - 0,9 M 880,9 = 652 Mna'
The Ogp == 0sp— 0; = 1195— 314,1 = 880,9 MIla.
7, 8. Hp“ 'sz > l Olsc, u= 400.
9. HanpsixxeHHe, ¢ KOTOpDbIM BBOJMTCS B pacyeT MNPENBAPHTENBHO
HampsiraeMasl apMaTypa, pacrnoJioxeHHasi B cXaToH 30He OasiK,

Osc = Os;, u — YspOipy = 400 — 1,1 . 910,9 = —602 MI]a,
[I€ Olpe = 04— 0; = 1195 — 284,1 = 910,9 MITa.
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10. TpaHuuHOe 3HAUEHHE OTHOCHT/IBHON BBICOTEI CXKaTO¥ 30HBI GeToHa
® 0,656
— == - = 0 3960
3 N (1__9) l+§_5_2(1_0,656> ’
i) -t T

Osc,u

11, 12. Henanpsaraemas apmatypa A; u A; He3HauMTeJbHO BJIHSIET
Ha HeCyIylo cnoco6HOCTh GallKH, MOSTOMY €0 B pacuere npeHebperaeM.
Toria OTHOCHTENbHAs BHICOTA CXKaTol 30HH GeToHa

£ Refen— 0, A, 1045 - 980 + 602 - 19
- R bk T T 24,2650 - 1280

Tak Kak x = Ehy = 0,0567 - 1280 = 72,6 MM << h; == 180 MM, TO
HeHTpa/bHAs OCh JeHCTBHTEJBHO HAXONUTCA B MOJIKe.

13. TIposepsiem mepasenctBo: & = 0,0567 < &z = 0,396.

14—17. JlAs KOHCTpYKUHMii, paCCYHTHIBAEMbIX Ha BbIHOCJIHBOCTb
vss = 1. CnenoBarennno, & = §

18. o = & (1 — 0,5 &) = 0,0567 (1 — 0,5 - 0,0567) = 0,0551.

29. Hecymas CcrocOGHOCTb CEYEHHs MO H3rHOAIOEMy MOMEHTY
M, = cp Ry B2 4 0 Aop (By—-agp) = 0,0551 - 24,2 . 650 - 1280% —
— 602 - 196 (1280 — 40) = 127373 - 10* H - MM =~
~ 1274 kH - M>M =1129,4 kH - M,

TO €CTb MPOYHOCTb HOPMAJNBHOIO CeveHHs Mo H3THOAOIWEMY MOMEHTY
ofeciieuena.

6 —0,0567> 0.

2.10.8. Pacuer npoyHOCTH HOPMANBbHbLIX CeUEHMH
OT FOPM3OHTaNbHbIX HArPY3oK

Pacuer BHIONHAEM H3 YCJOBHHA, 4TO MOMEHT OT TOPH3OHTAJbHBIX
CHJ TONMEPEeYHOro TOPMOMKEHHs BOCIPHHHMAETCs BepXHel MONKOA moi-
KpaHOBOK 6aJiKM, apMHPOBaHHOH TOJBKO MPENBAPHTENbHO HAnpsAraeMo
apmatypolt A, = Ay, = 196/2 = 98 mm?,

BbicoTa cxartolf 3ombi Gerona (puc. 2.28)

x = Ry Asp—0sp AS’P__..
== __._l’___.__—R p— ,
b b, =650 v

1045 - 98 4- 602 - 98 = =

—_ 18 = 37,1 MM, 8570 4, z,=5/0 agE 70
rne b= h; = 180 mm. 8 ¥

OTHOCHTE/IbHAS BBICOTA CIKATOH 30HBI e+ ////
6etona npu h, = 650 — 70 = 580 mm 5 7
E == x/ho = 37,1/580 = 0,064< ER = ASP-’QGMMZ Al -ngMz

= 0,396. *
CnenoBartesibHO, MPOYHOCTb CXKATOH
’ Puc, 2,28, PacyeTHoe cedyeHHe 0Of-

80Hbl GeToHa ofecneyeHa. KpaHoBo#i GaJKH NpH pacyeTe Ha

nellcTBHe FOPH30HTaJbHEIX CHJI



[TpounocTh ceueHns npoBepsieM No Qopmyde

My = Ry bx (hy— 0,5x) + 0c Asp (By — asp) =
=24,2.180.37,1(56 0—0,5-37,1) — 602 - 98 (580 — 70) =
= 60647010 H - mm ~ 60,6 xH - Mm> M = 35,3 xH - m.

HpO‘IHOCTb CEUCHHUA A0CTaTO4YHa.

2.10.9. Pacuer NPOUHOCTM HAKNOHHBIX CEUEHMH
no nonepeuHoi cune

IlpuHnMasi BO BHHMaHHe, 4YTO IS NOXKPAHOBOH OGalKH OCHOBHOH
WBJIAETCS Harpyska B BHJe MOJBHKHBIX COCPENOTOYEHHBIX CHJ, pacuyeT
Ha MPOYHOCTb HAKJIOHHBIX CeYeHHH MO MOMepedHON CHJle BHINOJHAEM MO
670K-cxeMe 15 nmpusa. 4, BHIUNC/AHB NMPENBAPUTENBHO BCE BEJHYHMHBI, BXO-
JAuEe B UCXONHBIE IaHHHIE.

Jns tsaxkenoro GeroHa: @p =2, @p=0,6, @ =1,5 (on. 3.31,

3.32 [10)).
Brruncnsem kosdpduuueHT @, yudTHIBAIOUHA BIHSHHE CBECOB MOJOK:
bl — b) k¢ — .
o = 0,75 bho')—,f' — 0,75 8010180 _ 384 < 0,5,

rae by = 630 MM << b 4 3hf = 140 4- 3. 180 = 6%0 Mm;

npH b+ 3h; >bf B pacuer BBOAHTCA BeauunHa b; = b -+ 3h;.
Borupcasem KohDOHULUHEHT @,, YYHTHIBAIOMMH BJAMAHME MpeABapH-

TEJbHOTO HANpAXKEHHs NPONONbHOH apMmaTyphel. [l1s 3TOro omperesumM

YCHJIHE NPEBapUTEJ]bHOrO O0XKAaTHA C YYeTOM BCeX norepb P, npH Koag-

(HIHEHTe TOYHOCTH NPENBAPUTENBHOTO HANPAMKEHUST apMATYPhl Ve <

<1

P2 == Osp2 Asp + Us,p Aslp— O, As_ g As, = 792,8 - 980 +
+819,8- 196 — 70 - 314 — 40 - 157 = 909367 H ~ 909,4 kH,

rue
Osp2 = YVsp (Osp — 07) = 0,9 (1195 — 314,1) = 792,8 MIla;
Osp2 = Ysp (Op — 07) = 0,9 (1195 — 284,1) = §19,8 MIla;
05 = 0 + 0g 4+ 0 = 6,3 + 23,7 + 40 = 70 MIla;
0s = 0, = 40 MIla;
Yop=1—App,=1—0,1=0,9.

Torga mpu N = P, = 909,4 xH

4.10°
N g1 909410

Ryz bhy T,54. 140 1280 — 0,328 << 0,5.

(Pn = 091
[Tpu onpeneneHuH NOJIOKEHHsT PACUETHBIX HAKIOHHBIX CEeYeHHH W Jefi-
CTBYIOMMX YCH.INH DacCMOTPHM HECKOJBKO BO3MOMKHBIX CXEM 3arpyxe-
HHsI Ga/iKM COCPEJOTOYeHHBIMH CHJAMH OT ABYX COJIMKEHHBIX KPaHOB.
1-a cxema sarpymenus, a, = hy = 1280 mm (puc. 2.29,a).
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Puc. 2.29. K pacyety mogkpauoBoil Gajku Ha pefiCTBHe MNONePEYHBIX CHI:
a, 6, 8 — CXeMbl 3arpyKeHHs; 2 — NOJOXKeHHe PACUETHLIX ceyeHuRt

1. OnopHbie peakuuu O6anxu
A= l77,7(10,4zl—i—7§,27—4—4,87) + ll,452~ 11,75 — 4394 xH.
B = 1777 - 3 + 11,45 . 11,75 — 439,4 = 228,2 kH.

2. Tlonepeunkle CHJBL B KOHLE HAKIOHHBIX cewenuit [—1, 2—2, 3—38

(puc. 2.29,2):
Q, = Qa — 0,5gc, = 439,4 — 0,5 - 11,45 - 1,28 = 432,1 kH;

Q, = 439,4— 0,5 - 11,45 . 2,48 — 177,7 = 247,5 KH;
Q; =4394—05- 11,456 .427—2. 177,7 = 59,6 xH,
rIe C5 = hoPoa/Prs = 1,28 - 2/6,0 = 4,27 M; g = 11,45 xH/M — pasHo-
MepHO pachpeje/ieHHas HarpysKa oT Beca Gaiku u myTd. [IpH yuere Beca

pacCUMTHIBaeMoll KOHCTPYKumd mnpunumaem 0,5 g.
Jlanee pacuer BBezeM no Giok-cxeme 15 npua. 4.
Cegyenpune I—I1. 1, 2. a=5h, =128 m.
2'. Tonepeunas cuna, BOCIpHHMMaeMasi Ceuennmem [—J Ge3 yveTa

apMaTypHl,
Qs = @oa (1 + @n) Ryt bh2/a; = 1,5 (1 4 0,328) 1,54 - 140 . 1280%/1280 =
= 549730 H ~ 549,7 kH.
3. Qo =2,5Rpbhy=25"154-140. 1280 = 689920 H ~ 690 xH.
4', 5'. Tak Kak Qp = 690 kH > Q» = 549,7 xH, nposepsem ycio-

BHE
Q. = 432,1 kH << Q» = 549,7 kH.
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[lonepeunas apmatrypa B cewennn /—/! no pacuety He TpeGyercs
M JOMKHA YCTAHABJHBAThCsl KOHCTPYKTHBHO.

Ceuenue 2—2. 1,2 a, =248 Mm>h, = 1,28 m.

3. MunuvManbHas nonepeunas Cuia, BOCHIPHHHMaeMas GeTOHOM me-
apMHPOBAHHOTO 3JIEMEHTa,

Qs = @3 (1 4 @n) Ruebhy = 0,6 (1 4 0,328) - 1,54 - 140 - 1280 =
= 219900 H =219,9 xH.

4. Q3 = 247,5 x¥H > Q, = 219,9 kH.

5. ¢35 = (Puy/Po3) ho = 4,27 .

6, 7. Tak kak a, = 2,48 <<y = 4,27 M, npunuMaeM ¢, = a, =
= 2,48 m.

8. Ilonepeunas cuna, BOCHPHHMMaeMmass cedeHUeM 6ea noriepeyHo
apMaTypsl,

Quz = @os (1 + @) Rebhljc, = 1,5 - 1,328 - 1,54 . 140 - 128022480 =
= 283730 H ~ 283,7 kH.

9. Tak kak Q, = 247,5 kH << Qy, = 283,7 KH, nonepeunas apma-
Typa Mo pacuery B ceueHuM 2—2 He Tpebyercs.

Ceuenne 3—3. 1, 2. ¢3=427 M >hy= 1,28 m.

3. @ = 219,9 gH.

Tak kak Q3 = 59,6 kH << Q, = 219,9 kH, npounocTs focTaTouna.

Takum obpasom, npu 3arpyxkennu 6ankd nmo l-fi cxeme Bo Bcex pac-
YeTHBIX 'CEYeHHAX MOoMNepedyHas apMmarypa MO pacueTy He HYXKHa.

PaccuuTbiBaTb HaK/MOHHEIE ceueHHs NPH @, < A, HeT HeOGXOLHMO
CTH, TAK KaK Yyxe B ceueHHH J—J npu a, = hy Qp = 549,7 kH >
> Qmar = 502,6 kH (cm. 0. 2.10.3).

2-7 cxema sarpysenus, a; = 1,75 m (puc. 2.29,6). dra cxema npu-
HATA H3 YCJOBH#A, UTO IONEPEYHAst CHJIA B ceyeHHH [/—I] OT BHEIIHHX
HarpysoK HECKOJbKO GoJblue IOfepeuHoil CHJB, BOCIPUHHMAeMOf GeTo-
HOM, TO ecTb Q; = Q.

3anucaB BhIpaeHHe MM NONEPeuyHoil CHJAbI B Hauale HAKIOHHOTO
ceyenusi I—I B 3aBHCHMOCTH: OT NEPEMEHHOH BEJHUMHB X = @,
(puc. 2.29,6), npupaBHsieM €ero BemuuHHe

Qb1 = @os Ret (1 + 1) bh}/x

H, PEIUMB OTHOCHTE/JBHO X, NONYYHM @y = x == 1,67 M. C yueroM ymeHb-
IICHUs] MOMEPeYHOH CHJ/IBI 3a CYeT HAarpy3KH g, NPHJONKEHHOH B mnpene-
J1aX HaK/IOHHOTO CeueHHs, NpHHHMaeM a, = 1,75 M, a, = 1,76 + 1,2 =
= 2,95 m. :
Torna A = 418,1 kH, B = 249,5 xH. :
Pacuernbie nonepeunbie cunbl B cevenusix /—1 u 2—2 (puc. 2.29,2);
Q, = 418,1—0,5 - 11,45 . 1,75 = 408,1 xH;
Q.= 418,1 — 177,7— 0,5 - 11,45 - 2,95 = 223,5 kH.

Ceuenue I—1. 1,2. a; = 1,75 m>h, = 1,28 wm. _
3, 4 Qo= @u3 (1 + @) Resbhy = 219,9 kH < Q, = 408,1 kH.
5. ¢3 = (Puo/Pr3) hy = 4,27 M.



6,7. Tak kak a; = 1,75 M << ¢ = 4,27 M, npuHHMaeM ¢; = @, = 1,75 M.

8. Qo= pbe (1 +@n) Ruebh/c, = 1,5 - 1,328 - 1,54 - 140 x
x 1280%/1750 = 402087 H =~ 402,1 xH.

9. Tak xak Q, = 408,1 kH > Q, = 402,1 kH, o neoGxoauM pac-
YeT MornepeyHoll apMaTypHl.

10—12. CymMapHbit Kosddun nenT
=14+¢ +p.=1+40,364 +0,328=1,71>1,5.

B coorsercrsud ¢ (n. 3.31 [10]) mpunumaem k = 1,5.

13. My =@unkRubh}=2.15-1,54 140 . 1280% =

=106 - 10" H - my.

14, Q, = My/c, =106 - 107/1750 = 605600 H = 605,6 xH.

15. % = (Q, — Qx)/Qb, = (408,1 — 605,6) /605,6 = — 0,326.

16, 17. Tak Kak ¢, = 1,75 M << 2. 1,28 = 2,56 M, npuHHMaeM
6 =2¢=175 M

8. MuHHManbHas nonepevHasi cusla, BocnpuHHMaeMasi GETOHOM XKe/qe-
300€TOHHOI'0 3/1€MEeHTa,

Qb.min = P53 kRuebh, = 0,6 - 1,5 - 1,54 . 140 - 1280 =
= 248370 H ~ 248,4 xH.
19. % = G = Sy = 028,
20. Ipu » = —0,326 << %, = 0,28.
21. Ycuane, neperaBaeMoe Ha XOMYTHl Ha eMHHUIY MJIHHBI 6aJKu
Q1 % 408,1 - 0,28

Gowt = o =TT @ Ty — 02 KH/M.

3-a cxema sarpyxenus, a, = 2,58, = 3,2 M (puc. 2.29,8). Ilpunsra
U3 YCJOBHSI YIOBJIETBOpEHHMs1 B pacueTHOM cedueHHH [/—/ TpeGoBaHHsI

Ro (1 + @) bKE
Qo= 2 w(c BT — @ (1 + @n) Rex by

Orciona

1,6
a, = =$—:§ho=2,5ho=6:-6. 1,28 = 3,2 m.

PaccMaTpuBaTh CXeMH 3arpyKeHHsl PH PAchOOXEHHH MEePBOH CHJIBI
Ha paccTOAHHH ¢ >> 2,bh, = 3,2 M HeT HeOOXONHMOCTH, TaK KaK B 3TOM
cnyuyae 3uauenue (p, OCTAa€TCH MNOCTOSIHHHIM H DPABHLIM MEHHMAJbHOMY,
a momepeuyHas CH/a OT BHEWIHHX Harpysok Gyfler ymenbmatbesa. Caeno-
BaTeJIbHO, GYJeT yMeHbIIAaThcs H YCHJIHe, NepejaBaeMoe Ha I[ONEPEYHyIo
apMartypy.

Ipn a; = 3,2 m» A = 352,3 kH.

Torna

Q, = 352,3—0,5 - 11,45 - 3,2 = 334 kH.
Ipu a, =32+ 1,2=4,4 M>cy; =427 M npuHuUMaeM ¢, =
4 .

™o
N
K4
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Torna
Q, = 3562,3 — 177,7— 0,5 . 11,45 . 4,27 = 149,9 gH.

Ceuenne [/—/1 (puc. 2.29). 1,2. a, = 32> hy= 1,28 m.

3, 4. Qo= 219,9 kH < Q, = 334 xH.

5. ¢3 = 4,27 M.

6. Ilpn a; = 3,2 < ¢; = 4,27 M npuHnAMaeM ¢; = aq, = 3,2 M.

7, 8 Qv = 151,328 - 1,64 - 140 - 1280%/3200 = 219,8 kH <
<< Q, = 334 gH.

10, 11, 12. & = 1,5,

13. M, =106 - 10" H . mwm.

14, Qp, = Mple; = 106 - 107/3200 = 331250 H ~ 331,2 kH.

15. % = (Q, — Qby) /Qpy = (334 — 331,2) /331,2 = 0,0085.

16, 17. Tak Kak ¢, = 3,2 M > 2h, = 2,56 M npunumaem c, = 2hy =
= 2,56 M.

18. Qb,,m',, = 248,4 kH.
248,4 - 2,56

19 ‘Ko = m = 0,75
20. Tak kax x = 0,0085 << %, = 0,75.
21. G = Qo 384075 56 kH/Mm.

¢ (% + 1) 256-1,75
PaccunteiBath ceuenne npHu ¢ = 4,27 M HeT HEOOXOIMMOCTH, TaK KaK

Q: = 149,9 xH < Q, = 219,9 xH.

Ilo HauGosbmeMy yCHNHIO, MOJYYEHHOMY IO DACUETy CeUEHHH NpH
pas/NMuHBIX cXeMax 3arpyXeHHs, §q = 56 KH/M onpegensem mar no-
nepeuHblx cTepxHeit. Pacuer BhimonnseM mno Gaok-cxeme 12 mpun. 4
¢ n. 16, npuanMas nomepeunylo apmatypy nuamerpoM 10 MM u3 cTanu
knacca A-III (Aswy = 78,6 MM?) u n = 2.

16. Paccrosinme Mexny monepeusbiMH CTEPXKHAMH (XOMyTamu) [0
JJIMHE 3JeMeHTa

§ = Ruwn Asw1/qs = 290 - 2 - 78,5/56 = 813 mm.
17. MakcumanbHO JOMycTHMOe pPacCTOSHME MEXIY XOMYTaMH

_ 96a (1 + @n) Rosbh 1,5 1,328 - 1,54 - 140 - 12802
Smax = Q = 334 10°
18, 19", Tlo KOHCTPYKTHBHBIM TpeGoBaHHAM mpH A = 1400 > 450 MM
§<< h/3=1400/3 ~ 470 Mm; 5 < 500 MM.

20. TlpuHumaeM war nomepeunsix crepxuell 2 @ 10AII] — s =
= 400 mm.

IIpoBepKky mpoYHOCTH HAK/IOHHOM MOJIOCH MEXNY HAKMOHHBIMH TpeLLH-
HaMH BBHIOJHHM 1o Ojok-cxeMe 13 mpun. 4.

1. by = 1280 mm. )
2. Kospduuuent, yunThiBalowpui BAHAHHE IPOYHOCTH GeToHa,

@oy = 1 — PR, = 1— 0,01 . 24,2 = 0,76,
rie B = 0,01; R, = 24,2 MIla,
110
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3. A = Agyn = 78,5 - 2 = 157 Mm%,
4, KoadpuuueHT nonepeyHoro apMupoBaHHA

pw = Ag/bs = 157/ (140 - 400) = 0,0028.

5. Yucno npuseleHHs
o = EJ/E, = 2 - 10%3,25 - 10* = 6,2.

6—8. Kos(uuHeHT, YYHTHIBAIOMMHA BJMsIHHE NONEPEYHOro apMHpo-
BaHHs,

Qug = 1 + Bapey =1+ 5-6,2-0,0028 = 1,00 < 1,3.

9. TNonepeuHas CHia, BOCIPHHHMAaeMas GETOHOM CTEHKH MEXIY Tpe-
IMHaMH, .

Qu = 0,390,PsRsbly = 0,3« 1,00 - 0,76 - 24,2 - 140 - 1280 =
= 1077740 H ~ 1078 xH.

10. Tak kak Q, = 1078 kH > Quax = 502,6 kH, npounocts GeToHa
CTEHKM HA YyYaCTKe MeXIy HAKNOHHBIMH TPelldHaMy JOCTaTouHa.

2.10.10. Pacuer NpOYHOCTH HAKNOHHbLIX CEUEHUH
no usrubalowyemy MOMEeHTY

I[IpouHOCTb HAK/JIOHHHIX CEYeHHH y IpaHu ONOPHI, a TAKXke no AInHe
SOHBI AHKEPOBKM MPEABAPHUTENLHO HAMNPSAMEHHBIX 3JIEMEHTOB, apMUpO-
BAHHBIX NPOBOJIOKOH 6e3 AHKEPOB, HEOOXOAMMO NMPOBEPSTH 1O H3rubaio-
wemy wmomenty (n. 3.35 [10]). Ilpm sToM conpoTuBIeHHE apMaTyphl,
cortacHo Taba. 24, n. 5 [10], cunXKaeTcsi yMHOXeHHEM HAa KO3(DHUUHEHT
ycaioBHE paGoTH apMaTypsl Ys; << 1.

1. l;HuHa 30HBI Nepejayd HanpsXeHud apmatypbl 6e3 aHKepoB

I, = (@,05p/Rop + M) d = (1,4 + 1045/39,6 + 40) - 5 = 385 um,

rze ®, = 1,4; A, = 40 — npH apMHPOBAHUH 3JIEMEHTOB [POBOJIOKOH
knacca Bp-II mamerpom d = 5 Mm (rabn. 28 [10]).

3padeHue Oy, OpH pacueTe Ha NPodHOCTh, coraacko m. 2.29 [10],
NpuHUMaeyM paBHbIM GOJIbIIEMY H3 ABYX SHAUEHHH Oy H R,. Tak kak
R, = 1045 MIla > oy, = 944,6 Fa
MIla (cM. 0. 2.10.6), B dopMyTy i

BBOAMM BeJnunHy R;. Ilepenatounas 0 i !

ﬂpO‘IHOCTb ﬂpI/IHHTa Rb,,=1,1>< TITTITPT OIS

X 36 = 39,6 MIla, rme v = 1,1 I il ___‘

(rabn. 15, n. 8 [10]). p(“// e )
Hayano 30HE aHKEPOBKH IpH S —

NoCTeNneHHON nepefiaye yCHIHs 06XKa- 2200 le=4205 !

TUs [pHHHMaemM Yy Topua OalKH. [

PacueTHbIM siBJIieTCSl CeueHHe, HAUH- /00 4[ '65?43117

Haiomeecst y rpaHH OMOPEHL, TO €CTb  p,. 9 35 g pacueTy NpOYHOCTH Ha-

Ha paccToAHuH [;-= 200 MM OT TOP-  gyommoro cevenms NOJKpaHOBOK Gaikn
ua 6anku (puc. 2.30). 110 H3TMGAIONIEMY MOMEHTY

14



14

2. Koshduuyent ycnosufi paboTbi apMaTyphl
‘Ys5 = lx/lp == 200/385 = 0,52,

3. Pacuetnoe conpoTuB/IeHHE apMaTypsl B MeCT€ ee nepecevyeHud
HaKIOHHbIM cedenueMm (puc. 2.30)

YssRs = 0,562 . 1045 = 543,4 MIla.

4, Ilpunumas B 3amaC MPOYHOCTH, YTO B NpeleNax HAaKJOHHOIO cede-
HHsl Harpyska B BHJE COCpeJOTOUEHHBIX CHJ OTCYTCTBYET, ONpeleseM
AIHHY NPOEKIMM Haubosee HEBHLITOLHOrO 1O H3ruGaeMoMy MOMEHTY
HaKJOHHOTO CedeHUs

0 502,6 - 103
€= 7= imsF57— 1200 mm,
TIe §sw= Rswf Asw1/s =290 - 2 . 78,5/400 = 113,8 H/mm;
€ — PaBHOMEpHO pacrnpejiesieHHas Harpyska (cM. o. 2.10.9),

g=05. 11,45 = 573 xH/m (H/mm). .

5. Pacuernsnifi usrubaiomuii MOMEHT OT BHEIIHeH HArpy3KH B KOHIE
HAKJOHHOTO CEYeHHs, TO eCTb Ha paccrosiHuu ¢, = 4205 + 200/2 =
= 4305 MM OT OCH ONOpHI

M = kygli + nkrk,Foly = 0,1149 . 11,45 - 11,752 + 0,85 - 0,966 X
X 0,525 - 177,7°+ 11,75 = 1081,7 «H - u,

rie k, = 0,525, n=0,85 (cm. n. 2.10.3); kg = 0,1149; kp == 0,966
10 HHTepnoAsuHu npu ¢/l = 4,305/11,75 = 0,366 (mpun. 5).

6. Tak kak wuefiTpasibHasn OCb NPH pacueTe HOPMAJbHOTO CEYEHHs
Ha OPOYHOCTH NMPOXONMT B npelenax noJkd (cMm. n.2.10.4), npubinxeHHo
OpHHAMAEM

2= hy — h;/2 = 1280 — 140/2 = 1210 mm.

7. Torna npenenbHBIH H3rUOAOMWHAA MOMEHT, BOCHPHHUMAeMblfi Ha-
KJIOHHHLIM ceyeHueM, npu ¢ = 4205 MM

My = 1 RA 2 + qeut®2 = 543,4 - 980 . 1210 + 113,8 . 4205%/2 =
— 16505 - 10° H - mm ~ 1650 kH - M > M = 1081,7 kH - ,

TO €CTb NpPOYHOCTb HAKJIOHHOrO CEYeHHA M0 H3rubaomeMy MOMEHTY
obecnevena. Ecau yc/oBHe MpOYHOCTH NO MOMEHTY He coOmojaercs,
Heo6XOIUMO BBHUIOJHUTE Gojiee TOUHBLI pacder C OnpelelieHHeM YCHIHH
[IpH pasUYHBIX 3arpyXeHHAX OanKH NOABHXXHBIMH Har pysKaMH aHajo-
FHYHO pacyery mo monepednoft cure (cM. n. 2.10.9). Pacuer ‘mpounoctu
HAKJIOHHBIX CeueHHH NO H3THOAIOmEMY MOMEHTY U MONEPeYyHOH CcuJje oT
TOpU3OHTANIBHBIX HArpysoK He NPOHSBOJHMM, TaK KaK COOTBETCTBYIOLLHE
YCHIHS HEBEJHKH. . )

112



2.10.11. Pacuer HOPMANbHLIX CEUEHMH
no o6pa3oBaHMIO TPELliMH B CTAANM U3rOTOBNEHMS

IlpoBepKY TpellMHOCTOHKOCTH 30HH OalKH pacTAHyTOd B CTaluH
npelBapUTeNbHOrO OOXaTHsl BLINOMHHM Mo OJioK-cxeme 24 npmi. 4.
[MpeppapurenpHoe obxkaTtHe P, npH Y == | BEIUHCAeHO paHee (cM.
n. 2.10.5).

1. 0551 = 944,6 MIla. 2. 0 = 950,9 MIla.
3. 0, =6,3 Mla. 4, o, =0.
5. P,=1110- 10*H. 6. eopr = 442,3 MM.

7. OupegensieM MaKCHMasibHble HanpsiKeHHs B OeTOoHe Ha YpOBHe
KpafHero cxaTtoro BOJIOKHa OT ycuaua Pi:

Py, Piegn 1110 - 103 | 1110 - 108 . 442,3 _
O = 7o+ Tex Yo =357 107 T " griog.jos * 108 = 7,36 Mlla.

8. Tak Kak .
Opp = 7,36 MIla < kR;, = 0,95 - 36 = 34,2 MIla,

OpHHATOE 3HauYeHHe npenBapnTe.anoro obxatisl JONYCTHMO; R = 0,95
(taba. 7, n. 1 [10]).

9—11. ¢ = 1,6 — 0/Rpp ser = 1,6 —7,36/28,8 = 1,34 > 1; npunp-
maeM ¢ = 1. 31ecb Rpp,ser IO HHTEPNOJALMH [ MEpejaTOYHOH IIpOY-
HoCTH GeToHa Ry, = 36 MIla (taGa. 1 nmpun. 1) ¢ yvetom Kosdduumen-
Ta yclloBHA paboThl GeToHa MpH apMHUPOBAHHH BBICOKONPOYHON MPOBOMIO-
Kol

s = 1,1 (Tabn. 15 [10]); Repser = 26,2 - 1,1 = 28,8 MIla.

12. PaccrosiHHe oT neHTpa TAXKeCTH NPHBELCHHOIO CEYEHHsI 10 HHXK-

Hefl AxpoBOA TOYKH
r =W/ a/Area=1-1380 - 10°/367 - 10 = 375,9 mm.

13. MoMeHT ycmiHsi P, OTHOCHTENLHO ocH, IPOXOZsiuell yepes HHMXK-

HIOI0 SIAPOBYIO TOUKY,
M,, = P, (eop, — r) = 1110 - 10% (442,3 — 375,9) =
= 73704000 H - mm =~ 73,7 xH - M.

14. MomenT, BOCcOpHHUMAeMBlll cedeHHeM NpH OOPAa3OBaHUH TpEUUH,

Mere = Rotp,ser Wt — M, , = 1,98 - 207 - 108 —73,7 - 10° = 33616 -
-10° H-mMm =~ 336,2kH - m,
rae Reip.ser = 1,98 MIla — conpoTuBnenne GeToHa pacTsKEHHIO, BHIYUC-
JIEHHOe 110 HHTEpPHOMSILHH npH Ry, = 36 MIla (tabn. ! npun. 1);
W, — ynpyronnacTHyeckuii MOMEHT CONPOTHBJEHHS MpPHBEJECHHOTO
CeyeHHsl OTHOCHTEJHHO ero BepxHell rpanu, ompejesisieMHl € y4eToM
Heynpyrux nedpopMauufi pactsHyToro 6eToHa,

Wo = yWrea= 1,5 1380 - 108 = 207 . 10® mm3;
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npu by/b=340/140 = 2,43 n bj /b= 650/140 =4,6 113 nsyTaBpoBOrO
HeCHMMeTPHUHOro cedenusi N0 Taba. 9 npun. 3 sHaueHwe KOI(pHUHEHTA
vy=1,5.

15. MOMEHT BHEIHMX CHJI OTHOCHTEJIbHO OCH, MNpOXoislleH uepes
IPOBYI0 TOUKY, paBeH M3rMOAIOMEMY MOMEHTY OT Beca 6allKi € yUeToM
KoadxpulMenTa AMHAMHuHOCTH Rk = 1,4, cosnajaiomeMy no 3Haky C Mo-
MEHTOM OT [OpeiBapuTeNbHOTO OOXarhs  ceuenHs, M, = Mg =
= 33,1 xH - M (cm. n. 4.10.3).

Tak kak

M, = 33,1 xH - m<< M,,, = 336,2 kH - M,

TO YCJIOBHe TPEmUHOOGPa30BAHHS YJIOBJETBOPACTCA, U TPEILHHB! B BEpPX-
Hefi 3oHe He 0OpasylwTCA.

[TockOMbKY HOpMa/ibHEE TpEMHbLI He BO3HHKAIOT, NpOBEpKa Hpou-
HOCTH B CTANMH H3rOTOBJIEHHSl ¥ MOHTaXxa He Tpebyercs.

2.10.12. PacueT HOPMAanbHbIX ceYeHMi no oﬁbasonanulo TpelmH

SKes1e306eToHHbE KOHCTPYKIHH, K KOTOPBIM NPelbABIAIOTCA Tpebo-
BaHUg 2-fi KaTeropud TPEmUHOCTOAKOCTH, HEOOXOAMMO PacCUHTHIBAThH
o o6pa3oBAHMIO TPEMMH OT NEACTBHsi BHELIHHX PACYETHHIX HArpysok
upu y; > L.

PacueT BrinoJHSEM 10 Giok-cxeme 23 npuJ. 4. YuuThiBasi, 4TO yCHJIHE
npeIBapuTeTbHOTO O6XKaTHA GeTOHa C Y4YeToM BCeX NOTepb NPH Ysp <1
BbluncJeno panee (cm. n. 2.10.9), sanumem:

l. 6y, =792,8 Mlla. 2. 05 = 819,8 Mlla,

3. 0, =70 MIla. 4, g, = 40 MIla.

5. P, = 909,4 kH.

6. DKCUEHTPUCUTET NPUJIOKEHHs yculusi obkarhsi GeToHa OTHOCH-
TeJIbHO UEHTPA THAXKECTH MPUBEIEHHOrO CEYeHHs

OspzAsp!/sp —_ O,quA;py;p — o Ay, + o As' y; .

€pp? == P
_792,8 . 980 - 648 — 8198 - 196 - 592 —70 - 314 - 7284 40 - 157 - 602 _
_ 909,4 - 108 -
= 435,6 MM.

7. Hanpsimenuss B cxaToM OeTOHe OT YCHJIHMs MNPEABAaPHTEJHLHOTO
063KaTHA ¥ H3TUGAIOMEr0 MOMEHTA OT BHEIIHHX HATpysoK npuy = h — yq

_ Py Petop My 9094 - 108
0= 7y Treg Y0 T (00 =g or
909.4 - 10° - 435,6 1129.4 - 108 _
— @ e = (1400 —768) + S7198 o0 (1400 — 768) =

= 2,48 — 2,87 - 8,19 7,8 Mlla (cxarue).

8, 9. Kosthuuuent, yyuroiBaiomuii Heynpyrxe jeopMauiH geToHa
cKatofl 30HbBI,

Q = 1,60'b/Rb,s¢r = ],6 — 7,8/29 = 1,33 >0,7.
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10, 11, Tak kak ¢ = 1,33 > 1, npunumaem ¢ = 1.

11. Paccrosinne or ueHTpa TAMECTH NPHBEJCHHOTO CEYEHHS JIO AApO-
BOH TOYKH, Hawbosee yIaJeHHON OT PaCTAHYTOH SOHbI, TPELMHOCTOM-
KOCTb KOTOpOH mpoBepsieTca (BepXHAA sjpoBas TOYKa),

' = @WredfArea =1+ 1136 . 105/367 - 10® = 309,5 mu.

12. MomeHT ychnua P, OTHOCHTENBHO OCH, NPOXOAAIEH depes supo-
BYIO TOYKY

Mip = Py (eopr + ') = 909,4 - 108 (435,6 -+ 309,6) =
= 677594 - 10° H - mu ~ 677,6 kH - .

13", Tak Kak TPemHHOCTORKOCTh GA/NKH B CTafMH H3TFOTOBJECHHS obec-
negeHa (cm. n. 2.10.11), pacyer BoinosiHseM 6e3 yuera HauasbHBIX
TpemHtH.

15. Msrubaomuii MOMEHT, BOCIPHHHMAEMBI HOPMAJbHBIM CEYEHHEM
npu obpasoBaHUH TPEILHH,

Mere = Rotysor Wi+ Myp = 2,1 . 1704 . 10° 3 677,6 - 10° =
= 103544 - 10* H - mm = 1035,4 kH -

rie Wy — MOMEHT CONPOTHBJEHHs! HPHBEJEHHOrO CEUEHHs OTHOCHTENHHO
€ro HMXXHEH rpaHu, onpelensieMHl B COOTBeTcTBUH ¢ n. 4.6 [7] u Tabu.
8 opua. 3 mo topmy.e

Wor=4Wea= 151136 . 105 = 1704 . 105 mms®,

[lpu b; [b=650/140=4,6 u b;/b = 340/140 = 2,4 He3aBHCHMO OT OT-
HoweHus hj /h Koapduument y = 1,5.
16. Ilpoeepsiem yciioBHe TpelmnHOO6Pa3OBAHHS:

M,=1129,4 kH - Mm> M, = 1035,4 xH . m,

C/c/loBaTeNIbHO, TPEHHOCTONKOCTD HOPMAalNbHBIX CeUeHHH He ofecneuena
¥ HeOGXOIHMO BHINONHATD PacyeT HOPMAIIbHEIX CeYeHHH GAIKH MO KPaTKo-
BDPEMEHHOMY PACKPHITHIO H MO 3aKPHITHIO TPEIHH.

OnpezieiM  MOMEHT — TPEHIHHOOODA30BAHHA GalKH  OpH v =1
U Y = L.

1. 0yp2 = 1195 — 314,1 = 880,9 MI]a.

2. Ogpo = 1195—284,1 = 910,9 MI]a.

3 0s=70 MIla. 4. o, = 40 MI[Ia.

5, 6. Ycunue npensapurensHoro o6xatua P, ¢ yuetom Beex noTephb
¥ SKCLUEHTPUCHUTET €ro NPHUIOKEHUS] OTHOCHTEIBHO LIEHTPA THAMKECTH mpH-
BelICHHOro CeyeHMs:

Py = 05p2Asp + OipeAsy — 0,4, — 0, A; = 880,9 - 980 ++ 910,9 - 196 —
—70-314—40 - 157 = 1013560 H ~ 1013,6 kH;

0sp2Aspysp — 0sp2Aspys,p —~ 03Asys -0, Ay,

eop2 = P2 ==
__ 880,9 - 980 - 648 — 910,9 - 196 - 592 —— 70 . 314 - 728 -1 40 . 157 . 602 _
- 1013,6 - 108 -
= 435,6 MM.
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7—13. Bruuucaenne xo3hppHUHEHTa ¢ He MPOH3BOAMM, TaK Kak oOue-
BHIHO, 4TO ¢ > 1; r" = 309,50 mm.
14. Moment ycuiausa P, OTHOCHTENLHO SAPOBOH TOYKH

M,, = P, (€op2 + ) = 1013,6 - 103 (435,6 + 309,5) =
= 755233400 H - M =~ 755,2 kH - m.

15. MoMmeHT, BOCHpHHHMAeMblii HOpMaNbHBIM ceueHHeM npu ob6paso-
BaHWH TpeHH

M= Rotser Wp + My =2,1 . 1704 - 108 + 755,2 . 108 =
= 111307 - 10* H.- mMm =~ 1113,1 kH - m.

16. Tak Kak Mg = 1113,1 xH > M = 1026,7 kH - m (npu
yi = 1), T0 6anky no nepopMauHsM MOMKHO PACCUMTHIBATL KAK CRJIOLI-
HOE YNnpyroe TeJO, Y4YHUTHIBAS HENPOJOKUTENbHOE DPACKphITHE TPEUHH
yBe/MYeHWeM KPHBH3HE! Ganku B coorBerctBuu ¢ n. 4.25 [10].

2.10.13. Pacuer HAKNOHHBIX CEYEHMWIH No 06PaA3OBAHMIO TPELMH

B coorBetcTBuM ¢ ykasauueM 1. 4.11 [10] pacuer BrinojHsemM HA T/iaB-
HBle PACTATHBAIOINE HANPSIMEHHs, ONpeNeNss HX OT PACUETHbIX YCHIHH
mpu y) > 1 u v, > 1 no ocu, npoxonsamed uepes LEHTP TAKECTH NpH-
BeJICHHOTO CeueHHsl, a TAaKXKe B MeCTaX NPHMBIKAHHS NOJOK K CTeHKe
Ganku.

Ha npHonopHoM ydyacTke GajKH TOJNIIMHA CTEHKH [0 JUIMHE OpoJeTa
nepeMeHHa, [IOSTOMY T/iaBHble PacTATHBAIOI[HE HANPAMKEHHS NpoBepsieM
B CeueHHSX Y T'PaHH ONOpH H B KOHUE YLIHPEHHs, COOTBETCTBEHHO Ha
paccrosanusnx 20 u 125 cm or Topua GankH.

Pacuer ceqeHust mo rpanu omoput (puc. 2.27). [Ipu pacuere saemen-
TOB, apMHMPOBAHHBIX [POBOJNIOKOH 6e3 aHKepoB, HEOOXOAMMO YUHTHBATh
CHHKeHUEe MNpeJiBapUTEeNbHOrO HANpsiAKeHHs Ha JUIHHE 30Hbl Iepejaud
HANDSUKEHHH [, YMHOMeHMEM BeJHYHH Ogp H Oy HA KOSDDUUMEHT Y5,
npuHEuMaemsii no Taba. 24 [10].

OnpegenuM AJIHHY 30HHI Mepellaid HaNpsiKEHHS

1, = (©,051/Rop + Ay d = (1,4 - 950,9/39,6-- 40) - 5 = 368 M,

e no taba. 28 [10] ana apmaryphl kaacca Bp-11 anamerpom 5 MM @, =
= 1,4, h, = 40; 0y, = 950,9 MIla npunumaem C yueroM norepb Oy,
oy (cm. n. 2.10.6); ypg = 1,1 (radm. 15, n. 8 [101); 7peRsp = 1,1 X
X 36 = 39,6 MIla B coorserctBuH ¢ (m. 2.29 [10]).

Kospguuuent ys; (rabn. 24, n. 5 [10])

Yss = Le/l, = 200/368 = 0,54. )

OnpefieniM ycuiHe NpeABapHTeJbHOrO obxatus P, ¢ yderoMm Bcex
oTeph H CHUWMEHHS [peJBAPHTEJBLHOTO HanpsikeHns B apmarype Agp
u A, B npenenax soHHl nepefiaud NpeABapPHTENLHOTO HaNpsKeHus [, =
= 368 MM (m1s ynpomeHHs pacyeT MoTepb B apmarype OT MOJN3Y4eCTH
GeToHa He 'YTOUHAEM):

Py = 95505045, + Vsi0sp2Asp — 0sA;— 0, A; = 0,54 - 792,8 - 980 +
+ 0,54 819,8 - 196 — 70 - 814 — 40 . 157 = 478057 H ~ 478,1 xH.
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3Kcuempﬂcme'r NPHIOKEHUA YCHIHA 06:XaTHA GeTOHa OTHOCHTENbHO
LEHTpa TAXKECTH MNPHBEICHHOTO CEYEeHH

Vs595p2AspYsp — Vss¥poAiplsy — OsAsys + 0, Ag y: —

€op2 = P
2
__054-792,8-980.-644 — 0,54 . 819,8. 196 - 596 — 70 - 314 . 724 4 40 . 157-606 _
- 478,1 - 103 =
2063687 102
= m‘s—- = 431,6 MM.

TlpoBsepsieM 2aa8Hbie HANPANCEHUS HA YPOSHe UeHMpPa MANCeCMU cCede-
#us. Pacuer BhImonHseM no 64ok-cxeme 25 npua. 4.

1. HopmanbHele HanpsiKeHHsl, Bbi3BAHHBIE YCHJIHEM npelBapuTe/b-
Horo o6xatHa Py, npu y =0 u 0, = 0

Oy = Py/Apea = 478,1 - 10%/5318 - 10* = 0,9 MIla,

2—4. KacatenbHble HanpsiKeHHs1 B 6eTOHe Ha YPOBHE LEHTPA TSXKECTH
[PHBEJICHHOTO CevYeHUs!

QS,0y 5026 - 108 . 992

108 :
1,46 9648 . 108 . 340 = 1,52 Mﬂa’

T =

rje Ses — CTaTHYECKHH MOMEHT YACTH NPHBEIEHHOTO CeueHus, Nexamield
Bbile OCH, KOTOpas MNPOXOAHT uepe3 LEHTP TSAKECTH CeyeHHS, OTHOCH-
TebHO 3TOH ke ocH (puc.2.27)

Srea = 650 - 180 (636 — 180/2) - 340(636 — 180)%/2 = 992 . 10° mm®,

5, 6. I'naBuple cKXuMaOmMe M pACTATHBAIONIME HANpPAKEHHS NPH
oy = 0: :

Ot = %y ]/(‘_’2-)2 + 12, =—09/2 + V(0,9/2)° + 1,528 =

= —0,45 4+ 1,73 MIla;
Omt = 1,28 MIa; o, = 2,18 MIa.

7, 8. aB = 0,01 - 40 =0,4 > 0,3,
rie o = 0,01 — ana taxenoro Gerona (n. 4.1t {10]).
9. Koapduument ycnosuii paGoTsl GeToHa, YUHTHIBAIOWMA IBYXOCHOE
HampsiXeHHOe CoCTosiHue B creHke Ganku (m. 4.11 [10])
1 — Oine/Ry, sor 1 —2,18/29

Vo4a =05 TaB T 02500040 1,54.

10—12. IMpu s, = 1,64 > 1 ycaosue
Omt = 1,28 MITa << Ryt ger = 2,1 MIla

cobJoiaeTcs.

[TpoBepsieM eaasnole HANPANCEHUS HQA YPOBHe NPUMBIKARUS Cocamod
noAKku K cmerke 6aiku. - :

3HaueHHs M3THOAIOWEr0 MOMEHTa OT BHemHed Harpysku, HefictTeyio-
IICTO B HOPMAJIbHOM CeHeHHH 0 TPaHH ONOPH!, HEBENHKO, [OSTOMY B pac-
4eTe ero He YYHTHIBaeM. .
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1. HopmanbHule HanpsixKeHHs OT YCHJHS o6xartusi P,

_ Py —09_ 4781 -10° - 4316
=g T T, Y=Y 9648 - 107
= —0,08 MIIa (pacmmexme)

rie Yy =h—y,—hi = 636— 180 = 456 MM (cM. puc. 2.27),

2—4. KacarenbHbie HanpsXeHUs HA YPOBHE NPUMBIKAHHA CXKATOf
MOJNKH K CTEHKe

- 456 =

502,6 - 103 . 6388 . 10

3
= ~oeag. 107 340 — 0:98 MIla,

rjpe S,w—CTamqecxnﬁ MOMEHT CCYCeHHS MNOJKH OTHOCHTEJIBHO OCH,
npoxonﬂm,eﬁ yepe3 HEHTPp TAXKECTH TIPHUBEJAECHHOIO CeUeHHs (CM.
puc. 2.27),

Srea = 650 - 180 (636 — 180/2) = 6388 - 10* mm®.
5, 6. I'1aBHBle CXKUMaIOWHe U PACTATHBAIOMYE HampsiKeHHs
Omt = +0,08/2 - 1/ (0,08/2)2 + 0,98% = -1-0,04 - 0,98 MITa;
™ 0, =102 MIla; o, = 0,94 MIla.

mc

Taxk Kak TJIaBHBIE HAnNPSAMKEHUSA Oms U Op; HA YPOBHE NMPHUMBIKAHUSA
NOMKH K CTEHKE MEeHbIe, YeM Ha YPOBHE LEHTpA TANKECTH CEUeHHs, TO
NPOBEPKY NPOU3BOAUTL HET He0OXOIMMOCTH.

CIl  YCJIOBHE GOpmy < Rpts., HEe  YIOBJAETBOpsieTCs, HeQGXOIHMO
BHIIOJHUTh PacyeT C YYETOM MECTHHIX CXHMAWIHX HanpsaXKeHu#, BO3-
HUKAlOIHKX B 30He OMOPHEIX peaKuil, KOTOpHle ONpeNeNsIOT COrVIacHO
o 4.13 [7].

Pacuer ceueHHs B Haualle YUIHPEHHS CTEHKH Ha pacctosuusa 1,15 m
oT ocu onopul (puc. 2.26). [IpoBepsieM e2aasHble HANPAKEHUS HA YposHe
Uenmpa msgicecmil NpUseOeHHO20 CedeHUs.

1. HopmasnbHble HanpsaxeHus

0, = P,/A,ea = 909,4 . 10%/3670 . 10? = 2,48 MTla.
2—4. KacatenbHble Hanpsixkenus B GeToHe

v o Lrea _ 4329 - 103 8220
X =TT 87198 - 140

= 2,92 MIla,

rie Syeq = 650 - 180 - 542 - 452 . 140 - 226 -+ 2256 10, 439 = 8220 %
x 10% M8,
5 — 6. I'naBuble HanpsXKeHUus:

Omt = —2,48/2 4 V (2,48/2)% - 2,028 == —1,24 - 3,17 MIla;

O =—1,24 4 3,17 = 1,93 MIla; o, = —1,24 — 3,17 = 4,31 MIla,
7—9. KoapduuueHt ycnopuii pa60T1>1 6eToHa npu ocB>03
_ 2-431/29
Vs = gzro0r - 40 = A2



10 — 12, TIpu y,,>1 ycroBue
Oy = 1,93 MIla < Rbl. ser = 2,1 MIla

cobJaronaerca.

[IpoBepsieM enasnbie HanpasceHus Ha YposHe NPpUMBIKARUS cocamodl
noAKU K cmeHKe. '

1. Hopma/bhble HanpsixeHns ot ycuius NpelBAPUTENLHOTO O6XKAaTHS
¥ MOMEHTa OT BHEUIHHX Harpysok

P, Py, My 9094-105 9094 . 10 - 435.6

T Brs ™ T Trea 7 = 3670 10° —  s7ios o H2+
T I 412 =248 —1,87 4 2.07 = 2.68 MI1
+ 57708 108 - 412 =2, O + 2,07 =2, &
rae y = 632 — 180 — 40 = 412 mm (puc. 2.26).
2—4,

1. o u1sSrea __ 432,9 . 108 - 6780104
¥ T b T T 87198 - 10° - 140

ri€ Sres = 650 - 180 - 542 4+ 255 - 40 - 0,5 . 2 (632 — 180 — 40/3) =
— 6789 - 104 v,
5, 6. Omt = —2,68/2 £V (2,68/2F + 241* = —1,34 4+ 276 Mla;
Ot =—1,34 42,76 = 1,42 MITa; o0, =—134—276 = —4.] Mlla.
711y =yt 14351,

0,240,01 -4
12. Tlposepsiem ycnoBue

Gt = 1»42 MTIla << Rbt. ser = 2,1 MIa. .

IMpoBepsieM zrasnbie nanpascenus wna YposHe npuMbIKQHUA pacms-
Hymodl noaku K cmenke.

= 2,41 MIla,

Py Py M5 909,4 - 108 . 435,6
Loop=op> + T VT T, Y =28+ g g - 378 —

437,3 - 10¢
— 57198 o0 * 378 =23 MIla, rge y = 768 — 300 — 90 = 378 Mm (cM.

puc. 2.26).
32,9 - 10% . 6698 - 104
2—4. 7, = 2 287198. T 1401 = 2,38 MIla, rae S,.;— cratnue-

CKMH MOMEHT YaCTH NPUBEJEHHOTO CEUYEHHS, JIeKAMHEH HIHKe paccmaTpu-
BAEMOTO CEYEHHS, OTHOCHTRINILHOIO OCH, POXOASIIEH Uepes LEeHTp TSKECTH
ceueHHsi (puc. 2.26),

Srea = 340 - 300 (768 — 150) 4 100 - 90 - 0,5 2(768 — 300 — 30) =
= 6698 - 10¢ mm3.

5, 6. omr = —2,3/2 + V'(2,3/2) + 2,38% = —1,15 4 2,64 MITa;
mc
0, = 1,49 MIla; 0,,= —3,79 MIla.
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_1—379/29
T— 1Ly =gy g = 145> 1.

12. TlposepsieM yc/ioBHE TPEIMHOCTOHKOCTH:
O, = 1,49 MIla << Ryt ser = 2,1 MIla.

CJiel0BaTe/IbHO, TPEHMMHOCTORKOCTh HAKJIOHHBIX ceueHud 6anku obec-
fleyeHa.

2.10.14. Pacuer HOpManbHbix ceveHui Banku
NO KPaTKOBPEMEHHOMY PACKPLITHIO TPeLiMH

PacueT BhInONHsIeM o 610K-cxeme 26 mpuwi. 4 npu vy = luys, = 1.

1. Tak kKak M, > Mr (cM. 0. 2.10. 12), TpeGyerca pacuer 1o pac-
KPBITHIO TPEIYH.

9—4. B craguM W3TOTOBJEHMs TpeWHHBI He oOpasylotes  (cM.
n. 2.10.11), nosToMy BAHMsAHHe HAYaJbHBIX TPEIHH HE YYWTHIBACM.

5. DKCUEHTPUCHTET YCWJIHS NpeiBapuTe/lbHOro 00XKatusa P, oTHocu-
TeJbHO OCH, MPOXOJAIEH Yepe3 TOUKY MPHIONKEHUS DPaBHOJEHCTBYIOMEH
yenauss Bo Beedt apmarype A, m A, .

| espy = Yy — Q@ — €opp = 768 — 120 — 435,6 = 212,4 mm.
6. Kospdumuent 8:

5= Myg + Paespy _ 10267 - 100 4 1013,6 - 108 2124 _ () 1oz
- bhIRy <o - 140 - 12802 - 29 I

rie M, — MOMEHT OT JeHcTBHS BCEX HArpy3oK MpH y; = 1 (cum. n. 2.10.3);

P, u e, BhUUCASEM mpH Y, =1 (cm. 0. 2.10.12).
7. Ins ceuennit TaBpoBOro MNpoduAs BhYHCAAEM KOSPHUUHEHT Qp

yuuTHIBAOMMI BJMSIHHE CBECOB LOJOK H apMaTypbl B Carodl 3oue GeToHa
by =) ki (Ag, + AJ) a/(2v)

P = Bhy
(650 — 140)-180+(196 + 157) - 6,2/(2 - 0,45)
= 140 - 1280 = 0,526,

rae o= E,/Ey= 2. 108/3,25 - 10* = 6,2.
B coorercTBuH ¢ Ta6s. 35 [10] mpH KpaTkOBpeMeHHOM [efiCTBHH
Harpyska v = 0,45.
8. A=gq [l — h{ [(2hy)] = 0,525 [1 — 180/(2- 1280)] = 0,49. -
_ M+ Py 10267 1084 1013,6 - 108 . 2124
9. €s, tot = Ntot = 1013,6 - 108 = 1226 MM,
rie Nyt = Py = 1013,6 xH. '
10. OTHOCHTeJIbHAfA BHICOTA CKaToH 30HBI GeTOHA
1 15+ ¢ 1

§= 1 = +
F5(6 A %, 1of T 5 (0,195 1 0,49)
Bt ~—Topa 1s-5=—~5 L8+ —957605072 - 62

0
4 LB _ 0,085 + 0,337 = 0,422,
11,5 5

1280
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rae p = 1,8 — nna Taxenoro Gerona (n. 4.28 [10]);
p=(Asp + As)/(bhy) = (980 4 314)/(140 . 1280) = 0,0072 << 0,02.

[Mpu p>0,02 npunumaem p = 0,02, :
14. Tlneyo BHyTpeHHe#l maphi CHJ B CeYeHHH C TpelHHOMN

180
, ‘ —= + 0,626 - 0,4222
_ hi 9plho +87 1280
Z—ho[l—m]——l280 1 — 2(0,526—[—0,422) = 1110 MM.

15. Ilpupamenne HanpsuxeHui B apmarype Ay, OT jeficTBua Mo-
meHTa M,

My — Py (2—espa) _ 1026,7 - 108 — 1013,6 - 10° (1110 — 212,4)
(Agp + A)z (980 + 314) - 1110 =
= 81,4 MIla> 0.

YTounsieM HanpskeHHs O AJA HHXHEro pfAja CTepXKHef, B COOTBET-
CTBUH ¢ yKasauusmd n. 4.15 [10].

16. Tlpu ey, tor = 1225 MM > 0,8 - 1280 = 1024 mm.

17. Koadduuuent

_h—x—a, 1400 —540—50
On h—x—al—]400——540—'120'—]’09’

rae x = Eh, = 0,422 . 1280 = 540 mm.

PaccrosiHue or HuKHeH rpaHM GajJKH 10 KpalHEro psija CTepxHeH
a, =50 MM (cM. puc. 2.26).

18. o, =1,09 - 81,4 = 88,7 MIla.

19. o, + 0, = 88,7 4 880,9 = 969,6 M[1la << R, = 1045 MIla, rze
O,p, = 880,9 MIla mpu vy, =1 (cMm. n. 2.10.12),

20. IlupuHa pacKpHITHA TpewHH

g, =

. 88,7
Gere = 8P 20 (35— 100w VA =1+ 1+ 1,254 x

x 20(3,5— 100 - 0,0072) /5,60 = 0,053 M,

rae 8 =1 ana usruGaembix snementoB (n. 4.14 [10]); @, == 1 npu yuere
HepOJO/KHTEIbHOrO JeficTBHA BceX Harpysok; 1 = 1,2 npu nposoJoy-
HOH apMaType nepHoAHMuecKoro npoduis; d— nHaMeTp apMmaTtypel, MM;
MpH Pa3HBIX AUAMETPax MPONOJBHOH pacTAHYTOH apMaTyphl

T ongdy + ngdy +10+50-

d,d, — Ruametp crepxcHedl apmatyput A, H npoBonokH Ay, ny; f, — co-
OTBeTCTBEHHO KOJIHYECTBO CTepIKHei.

21. Tax Kak @y, = 0,053 mm < la,.] = 0,2 mM, uenponoixu-
Te/IbHOE PACKPHITHE HOPMANbHHIX TPEUIMH OT BCeX Harpy3oK HE MpeBHl-
LIaeT NpeAeNTbHO JONMYCTHMOTro 3HaveHus [a..] = 0,2 mm (raba. 1 [10]).
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2.10.15. PacueT no 3aKpbITMIO TPElMH, HOPMAaNbLHbIX
K npoAonLHOMi ocu Ganku

~

Pacyer BHIOJNHSIEM C HMCNOJb30BaHHEM GJOK-cxeMbl 28 npuia. 4 npu
vi=1wu 75 =L

Has obecrneueHus 3aKpHITHS TPelHH HeoOXOAHMO COOJIOJEHHE ABYX
yenosuii (o, 4.19 [10]).

Bennuunbl, BHIYHC/EHHBIE paHee, H BXOAflHe B HCXOJIHbE JaHHbLIE}
W,ea = 1136 - 10° Mm% r' = 309,5 mm (cM. 1. 2.10.5); P, = 1013,6 kH;
€opg = 435,6 MM (cm. n. 2.10.13).

I—5. B craauu M3roTOBJEHHS HauadbHbie TPELWIMHH HE 00pasyloTcH.

6. Marubaomuii MOMEHT 3aKDHITHS TPEILHH

M,y = Py (€ops + ') — 0,5W, 00 = 1013,6 - 10° - (435,6 -+
4 300,5) — 0,5 - 1136 + 10> = 6,984 - 10 H . mm = 698 kH - m.

Harubamomuil MOMEHT OT JIMTEALHBIX Harpy30K (Macewl OajJKH H Kpae-
HOBHIX NyTell) B cepefHHe mposera npu y; = 1

M, = M, = 0,125gl; = 0,125 - 10,41 - 11,75 = 179,7 kH - m.

7. Tak xagk M,, =698 kH - m << M, = 179,7 kH + M, nepsoe
ycaosHe cobJojlaeTcs.

8. espq = 212,4 Mmm.

9, 2= 1110 mM (cm. n. 2.10.14).

10. INpupamenue nanpsxkeuuii B apmarype A, or ZeficTBHA MOMEHTa

M,, ¢ yueToM pPAaCNONOXEHHS CTEpXKHEH 1O BLICOTE CeYeHHd O =
= 88,7 MIla << R, (cM. 0. 2.10.14, pacuer mno Gnok-cxeme 26
n.n. 15—18).
15. TlpoBepsieM HEPABEHCTBO Ogpg + 0s 5 0,8Rs,sery NpHHEMAS  TIPH
=1 oy, = 880,9 MIla (eMm. n. 2.10.12). Torma 880,9 + 88,7 =
969,6 MITa << 0,8 - 1255 = 980 MIla, To ecTb BTOpOe yC/10BHE TaKXKe
ynosaerBopsiercs. CrefoBarte/lbHO, IKCITyaTallHOHHbIE HAMPSAXKEHHS B ap-
MaType He BHIALYT 3a mPejieikl ee ynpyroi paboTel, a 6eTOH B HOPMAIbHBIX
cedeHHsX GalKH NpH IJMTENbHBIX Harpyskax o0Xart ¢ HampsiKeHHeM
Gonee 0,5 MITa u TpeluHH OYIYT HAJEXKHO S8aXKaThl.

VYso

2.10.16. Pacuer npornbos Ganku

[Tporu6 noaxpaHoBoil Gankh oT aedopmauufi usru6a ompenensHM no
Gnok-cxeme 29 npui. 4 npu yi=1 u v = L.
I. KpuBHSHA OT HENpONONKHTENbHOTO NeACTBHsI KPAHOBOH HarpysKH

o My 847 - 108 a0 101
(7)1 = Bl 0,855, - 10%- 87198 - 10° 3,52 - 107 1/mm,

rpe My =M — M; =1026,7— 179,7 = 847 xH-u;
M, =M, =179,7 xH-m (cm. n. 2.10.15);
@p; = 0,85 — 1151 Tskesoro Gerona (nm. 4.24 [10]).
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2. KpuBH3Ha OT NPOAO/KHTENLHOTO JAEHCTBHS AJHTEJbHOH HarpyskH

1 Moy _ 1797 - 10° - 2 = 1,49 . 107 1/mMm
(T)a = GoE,l,, 08 35 100-8198 - 10° [,

Pvy = 2 — YYHTHIBaeT BJHMAHHe JJNHTENbHOH mnoN3ydecTH OGeToHa
(Ta6n 34 {10]).

3. KpuBH3HA OT HENpPONOMKHTENbHOro AEHCTBHS TNpeNBapHTENLHOTO
ofxaTHs OeToHa

l) _ Paeopp 10137108 . 4356
7)s @pEplg 085325104 87198 - 10°

4. 0; = 04 + 05 + g = 6,3 4 40 + 23,7 = 70 MIla.

5. OtHocuTenbHHe aedopManiu GeTOHA HAa YPOBHE LEHTPa THKECTH
apmatypsl A;,, BbI3BaHHBlE €ro ycaikOH M MO/3YYECTHIO OT YCHIHA
npeaBapHTeNLHOrO ofKatus P,

&= 0,/E;="T0/2 . 10°=23,5. 10~

6. o, = 0, + 0o, + 0, = 40 MIla, TaKk Kak 0, = oy = 0.

7. OtHocuTenbHHE JedopMalid G6€TOHA HA YPOBHE KpafHEro CXKaroro
BOJIOKHAa NpHHHMaeM NPHOIMKEHHO XaBHbIMH IehopmanusaM OeToHa Ha
YPOBHE UEHTpa TAKECTH apMaTyphl ’

Torna

=1,83- 1077 1/mm.

& = o, /Ey = 40/2 - 105 = 2. 1074,

8. Kpususna, ofycnoBrenHas BbIrHOOM — 371€MeHTa  BCJAEACTBHE
ycajKM H NON3yYyeCcTH GeTOHAa OT YCWJ/HS [PeBapHTELHOrO OGXKaTHS
6eToHa,

1/, = (s,,—-s,,)/h = (3,5—2)107%/1280 = 1,17 - 1077 1/mm.
9, 10. Tak kak

(1fr)a + (1), = (1,83 + L17) - 107 <202 g (1), =

=2.1,83.107, anHHMéeM 1/, = (1/r)g==1,83. 1077 1/mm.

11—19. Kak BuiHO H3 BHINOJHEHHHLIX BHIIE pPacyeTos, B 6ajlKe He BO3-
HHKAIOT HayaJbHBE TPEUIHHH, OJHAKO Npu AEHCTBHH BCeX HarpysoK
B PacTAHYTOR 30He NOSBASAIOTCS HOPMa/bHbE TPEIHHE], KOTOPLIE HANEXHO
32KPBIBAIOTCH NPH NPONOJIKHTE/NBHOM JEHCTBHH IJIHTENbHBIX Harpysok.
B sroMm cayuae npu onpejeneHuH noJsoro nporuba Gankd [ Heo6xomuMo
BbIYHC/IEHHble 3HaueHHs kpuBH3H (1/r)y, (1/r)y, u (1/r); ymHOXuTL Ha
. kospbunment 1,2 (n. 4.26 [10]).

Torna

1 1 1 1
=11, 2[ ( ) +S, ( )ri(T)J—“s" (7)4}‘2=
=[1,2(l—03,52. 1074 5149107 — L 183 1077) — £ x
x 1,83 .1077] . 11750% = (0,334 — 0,225) . 1077 . 117502 = 1,75 mm,
123



rie Sy, S;— KoapduuuenTH, onpenensembie no Taba. 42 [7] B 3aBucuMo-

CTH OT CXeMbl 3aTDY2KeHHs CTaTHUeCKH onpefienumoi Gaaxu. [lpu pasno-

MEpHO pacnpeje/eHHol Harpyske S, = 5/48; npu pacuere NOAKpaHOBHIX

ganox Ha JeHcTBHe BEPTHKATbLHOM KPAaHOBOH HarpyskH nOpPHHHMaeM
= U/10.

[1pu orwowenun I/h = 12/1,4 = 8,5 << 10 (n. 4.32 [10]) Heo6xoaumo
YUHTHIBATb BJHSAHHE MONEPeYHHIX CHJI Ha nporH6 Ganku. B cooTBeTcTBHH
@ 1. 4.47 [7] nna koporkux anementos (//h << 10) nomubifi nporu6 onpeje-
JaseM no gopmyae

Frot = Fm (1 + R (R/DP,
rae f,— noporu6, oBycnosiaeHHulli nedopmanuedl usru6a; OpH OTCYTCTBHH

HOPMAJIbHLIX M HAKJOHHBIX TpellMH npHHuMaeM & = 0,5/S,
[onubit nporu6 6anku

froe = L7511 + 4,55(1,4/12)*] = 1,9 mm,
rpe £=0,5/S =0,5/0,11 = 4,55,
S = SiMy + oMy 4 SyMy - SyM, —
My + My + M+ M,
I 5 1 1
m-847+4—_8 - 179,7 + 3 - 4415 + 7 -28].8_—0 I
847 4 179,7 4- 441,5 4+ 281,8 D
Mg = P,eops = 1013,6 - 10° . 435,6 = 4,415 . 10®* H-mm~ 441,5 kH.m
M= (1/n,0,Eblreq =1,17.1077.0,85. 3,25 . 104 . 87198 . 10¢ =
=2,818.10° =281,8 kH-M; M, =M, =179,7 kH-m.

OrtHocurenbHb  mporu6  6GaJky Froel o = 1,9/11750 = 1/6184 << 1/600,
TO €CTh He NpeBhbIaeT OMYCTHMOrO.

2.10.17. PacyeT Ha BLIHOCNMBOCTL CeYEHMH, HOPMaNnbHbIX
K NPOAONLHOM OCH 3NeMEHTOR

[lonkpanosbie GanKy [OA KPaHH HOPMAJNbHOH PEXHMHON rpyHmBl
5K [2] reo6xonumo paccuHTHBATE HA BHIHOCAMBOCTD; PH 3TOM €CTH B pace
9eTe€ Ha NPOYHOCTb YYMTHBAIOT OJHOBPEMEHHYIO paboTy IBYX KpPaHOB
B OJHOM NpOJIeTe, TO COMMIaCHO yKasaHHsM f. 4.16 [9] nposepky Ha BhiHOC-
JIMBOCTb NPOHM3BOJAT Ha HArPy3Ky TO/NBKO OT OJHOTO KpaHa.

[loakpanoBuie Ganky non obnerdeHHbie KpaHbl peXHMHON rpynnsl 3K
Ha BHIHOC/JHMBOCTb HE pacCYHTHIBAIOT.

l. Onpenensiem u3ruGatowie MOMEHTH, BO3HHKAIONHE B BEPTHKAJb-
HOM pacyeTHOM CeYeHHHM B CepeAHHe MpoJera GalKH UpH AEHCTBUH HaH-
Gonbluefi 1 HaHMeHbILEH HArPySKH LHKAA.

Usrubaromuii MOMEHT B CepelMHE MpOJeTa OT Beca GalKH M KpPaHO-
Boro nytu npu y; = IM; = 179,7 kH - m {cm. 1. 2.10.16).

HauGonbumfi HOpMaTHBHHII MOMEHT B nponmete Galku OT KpaHOBOH
HarpyskH k '

M, = nkekyFly = 0,6 - 1 . 0,33 - 161,5 - 11,75 = 375,7 kH - m,
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rie k, = 0,33 onpenmensiem no ta6a. 11 npua. 5 mpu o = A/l = 0,375
(eM. m. 2.10.3); n=0,6; kr = 1 (upua. 5).
CymMapHblii HSruGalomMii MOMEHT OT Beca KOHCTPYKIMH M KpaHa
npu ¥ = 1
M=M + M, =179,7 + 375,7 = 555,4 kH - M.

Ycunue npenBapHTeIbHOrO OGXKaTHA GETOHAZ NPHHHMAeM C y4eToM
BCeX noTepb npH Vs, < 1, 055, = 792,8 MIla, P, = 909,4 xH, eypy =
= 435,6 MM,

PacueT BBIMOJIHAEM .0 TEOMETPHYECKHM XapaKTEPUCTHKAM NPHBENEH-
HOrO CeYeHHsi C YYETOM PACTAHYTOH 30HHI G€TOHA, TO €CThb B MPEANONO-
HEHHH, YTO Opt << OptYp;. [locse BbIYHC/IEHME KO3(dHIHEHTa Yp; BHIOM-
HAeTCsl MPOBEPKA YKa33HHOTO HEPABEHCTBA H NPH €ro HeCOOMOIeHHH
BHOCATCA HeoOXOAMMbiE YTOUHEHHsI B pacyer.

2. Onpenensiev HanpsixkeHHs B GeToHe OT MpeABAPHTENBHOro 06:Ka-
TH P, B KpalineM pacTAHYTOM OT BHeIIHEH HarpysKd BOJOKHE NpH y =
= yo = 768 MM (puc. 2.26)."

—F Paopz 9094 . 103 4 9094 . 10 4356
0" Ay T 1, 367 - 10° 87198 - 10¢
= 2,48 4- 3,49 = 5,97 MIla.

To xe, B KRpaiinem cxaroM oOT BHewmHell Harpyskd BoJIOKHE MpH y =
=h—y,= 632 MM

- 768 =

g

P Pt 2 909,4 - 10% . 4356
o0 = T " Ty V= 28— e 632=

= 2,48 — 2,87 = —0,39 MIla (pactaxenue).

3. 3arem onpenensieM HanpsieHHss B GETOHe OT BHELIHeH HArpy3KH
€ YueToM npejBapHTeJbHOrO 0O6XaTHs OeToHa

O = Opp + My/Ired-

Ilpu orcytcreuu kpaHoBofi marpysku (M; = 1797 kH - m u y =
= 768 mm) '

0 = 5,97 — 179,7 - 10° . 768/87198 . 10® = 4,39 MIIa.
To xe, npu y = 7632 mm i
o = —0,39 + 179,7 - 10° . 632/87198 - 10® = 0,91 MIIa.

Ilpu neficrBuu KpaHosoit Harpysku (M = 555,4 xH - M u Yy =
= 768 Mm)

- 0y = 5,97 — 555,4 . 10%. 768 <<87198 . 10° = 1,08 MIIa,
TO XKe, mpH y = 632 MM
o, = —0,39 4- 555,4 . 105 . 632/87198 . 10 = 3,63 MIla.

4. OnpegensieM KOIDDHUHMEHTH acCHMMETPHH UHKAA HanpsiKeHHH
B GeTOHe P, B PAaCTAHYTOM H CXKATOM OT BHeIIHel HATPYSKH BOJOKHe:

Py = 1,08/4,30 = 0,25; p, = 0,91/3,63 = 0,25,
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5. [To Ta6a. 16 [10] onpenenseM Ko3hduIHEHT ycnoBHE paGoThl
GeTona npH MHOTOKpAaTHO noBTOpsOHieHcsT Harpyske. Jlns TAMXKedgoro
6eToHa €CTECTBEHHOM BJaXHOCTH npH P, = 0,25 y,; = 0,825.

6. Pacuer Ha BLIHOCTHBOCTL IO CKaTOMY OGeTOHY CeYE€HHH HOpMalib-
HBIX K NpOJAOJBbHOH OCH 3J€MEHTa BHINOJNHAEM [0 YCJIOBHIO

© Ob,max < 'Yb],Rb:

rie Ry, = 22 MI1a npu y», = 1; 4,39 MIla << 0,825 - 22 = 18,2 MIla.

YcenoBue BHINONHSETCH, TO €CThb BHIHOCAHBOCTb CEYEHHS O  CXKATOMY
GeToHy ofecneucHa.

Ecntu B 6eToHe BO3ZHHKAIOT pacTATHBAIONHE HAMPSAXKEHHS H Opr >
> Ry, Niowagb NpHUBEISHHOrO CeueHusi onpepessiercs 6e3 ygera pac-
TAHyTOR 30HH GeToHa B COOTBeTCTBHHM C YykasanueMm n. 3.47 [10].

1. TlposepsieM nanpsxenue B pactsanyToii apmarype A,. lna storo
onpenesseM HanpsiKeHdHss B NPelBAPHTENbHO HampsraeMod apmatype
nocle oKoduaHust o6XKatua GeToHA NpH Ysp = 648 MM (cm. puc. 2.26).

[ Py PzeopQ
Osp = Ogpg — & (A + Tron ysP)

red
=792,8§ — 10

909,4 - 103 + 909,4 - 10 . 435,6
367 - 108 87198 - 108

- 648 = 738,6 MIla,

rie o' — KoappULHeHT npuBeeHHsT apMaTyphl K 6eTOHY C YUIETOM Heynpy-
rux neopMmanuil B cxatoii 3oHe GetoHa; npH Gerone kiaacca B40 o' = 10
(n. 3.47 [10}).

2. Hanpsxenuss B apmarype A;, OT BHeluHel HarpyskH C YYeTOM
NPeNBapUTENBLHOTO HaNpAKEeHHs

0,= 0y =+ “,Mysp/lred-

[pu orcyrcreun Kpawosoft Harpysku (M, = 179,7 kH-m)

Os, min = 738,6 4~ 10 . 179,7 - 10° - 648/87198 - 10° = 752 MIla.
[pu peiicteuu Kpanosoil marpyskn (M = 555,4 kH-wm)

Os, max = 138,6 - 10 - 555,4 . 106 . 648/87198 - 10® = 780 MIla.
3. aneneﬂﬂem KO3((HIIMEeHT aCHMMETPHH IIHK/a HanpsXeHH# B pac-

TAHYTOH apMmarype
Ps = Os,min/Gsmax = 752/780 = 0,96.

4, Tlo Taban. 25 [10] onpenensem KoabdHUHEHT yCAOBHH paGoTH
apMaTypsl OpPH MHOTOKpaTHO moBropsoueiics Harpyske. [las kaacca
Bp-1I opu p, = 0,96 ;3 = 0,97.

Koadduuuent y;, (taba. 25 [10]) yuuThiBaeTCs npH HaIHYHH CBAPHHIX
coenuueHuil padoueit apMatyphl. B paccmatpuBaeMoM cilyuae s, = |

5. Pacuer Ha BBIHOCIHBOCTH 110 PAcTSAHYTOH apMaType HOPMaNbHBIX
K TPOJOJLHOH OCH 3/IEMEHTA CeueHHH BLINOJIHAETC no ycnosHio 1. 3.48

[10]:
Os.max < Vs3Rs; 780 MIla << 0,97 - 1045 = 1014 MI]a,
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TO eCcTb BBIHOCTHBOCTb PAcieTHOTO CEYEHHS MO pacTsHyToff apmarype
o6GecleyeHa,

[Mposepka cxaToH apmaTypel Ha BEIHOCMHBOCTb, COTJIacHO n. 3.48
[10], ue TpebGyercs.

L1 KOHCTPYKLHH, pacCYMTHIBa€MHIX Ha BHIHOCJIHBOCTb, BBITOJIHSIOT
TaK e MNPOBEPKY TPEUIHHOCTOAKOCTH HOPMAaNbHBIX CEYEHHH npH neH-
CTBHH MHOrOKpPaTHO noBTOpsouiuxca Harpysok (m. 4.10 [10]).

B paccmartpuBaeMOM ciyyae STOT pacueT NPOM3BOAMTBL HET HEOGXONH-
MOCTH, TaK KaK APH yyeTe OJHOrO KPaHa pacTATHBAIOIHE HAMPAKEHHS
B 6eTOHe He BO3HHKaOT {cM. m. 2, 10).

2.10.18. PacueT Ha BLIHOCAMBOCTL HAKNOHHDLIX CeYeHMM

B coorserctud ¢ n. 3.49 [10] onpenensem pasuozeiicTByroNLyIO
r7aBHBIX PACTATUBAIOWIMX HaNpsIKeHUH, NeACTBYIOWHKX HA YPOBHe LEHTPa
TSIKECTH OPHBEJEHHOTO CedeHHs, MO AJNHHE GasKw.

Pacuer cedeHHN B Ha4aje YyIIMPeHHA CTEHKH Ha PacCTOAHMH
a=1,15 M or ocHu onopn, TO ecth npu a/l = 1,15/11,75 =
= 0,098 ~ 0,1.

1. JeficTByiomne nonepevHble CHJIAB B PacCMaTPHBAaeMOM CEYEHHH
apu v = L

or Beca GaJKH H KPaHOBOTO MYTH:

Q,p = kgl = 0,4 - 10,41 11,75 = 48,9 kH,
rae k = 0,4 (puc. 2 K Taba. 10 npua. 5); g = 10,41 kH/M (cm. 0. 2.10.3);
OT KPaHOBOHM HAarpy3kH 0PH ReHCTBHH OJHOTO KpaHa

Qir = nkF = 0,6 - 1,425 . 161,56 = 138,1 kH,
rae n = 0,6 (n. 4.16 [9]); npu @ = A/l = 0,375 k, = 1,625, k; = 0,425
(taGn. 11 HpH.H 5) no HHTEPNOIALUH

pot = Ko, 0,5ut by 1,6250'60,425

Cymmapnas nonepeuHasi CHJa OT Bcefl Harpysku

Qi = Qg + Qir = 48,9 + 138,1 = 187 xH.

Ilpu onpeneseHHH TIJaBHBIX paCTATHBAIONMX HANpSIXKEHHH pacueT
BelleM MO NOJHOMY -NIPHBEJEHHOMY CEYEHHIO, TaK Kak HOPMAaJbHbE Tpe-
HIHHBI B paccMaTPHBaeMOM CEYeHHH He o6Gpasyiorcs. BrluHcleHHe Bcex
FeOMETPHYECKHX XapaKTEePHCTHK CeYyeHHsi npueeaesHo B n. 2.10.13.

2. HopmanbHble HanpsiKeHHS! O, OT YCHJIHs NpPeiBapHTEILHOTO 06xKa-
THA P, npH vy < 1

Ux=Pg/Ared =.2,48 MIla (CM. 1. 21013)
3. HauGonbiuHe M HaHMeHDbIIHMe KacaTe/lbHHE HANpAXKEHHS

QS,eq 48,9 . 10% . 822 . 105
Try, min = T3 = —grreg. 00 1ap = 000 Mlla;
5
- = 1,26 Mlla,

- 0,5 4 0,425 = 1,425,

< 187 .10 .822. 10
*y, max = Q7108 . 10° . 14
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4, TlockonbKy paccMaTpHBaeMOe CedeHHe pacro/oKeHO Ha pacCrosi-
Huu ot onops 1,15 M > 0,74 = 0,7 - 140 = 0,98 M, HanpsKeHua
o, = 0.~

5. Haubonpurhe M wauMeHLIIHE [rJ1aBHblE PaCTATHBAIOMIHE HANpPSA-
KEHHsI:

Omt, min = 05/2 + V (02/2 + 1oy = — 1,24 + V1,247 1 0,33 =
= — 1,24 4 1,28 = 0,04 MIla;
Omt, max = — 1,24+ V' 1,24 1 1,262 = — 1,24 -+ 1,77 = 0,53 M[la.
6. KosdpuuueHT acHMMETPHH LHKJIa LS NONEPEdHOH apMaTyphl
0s = Omt. min/Omt, max = 0,04/0,53 = 0,075,

7. Kosdbduuuent ycaosuii paboTel nonepeuHoldl apMatypel NpH MHOro-
KpaTHOM MOBTOPEHHH Harpysku ¢ KosdpuuuenTom ps = 0,075 (mo uuTpoO-
HOJANMH):

npu apmarype kaacca A-III nuamerpom 10—40 mM — P53 = 0,42
(traba. 25 [101);

: npu 2-fi rpynne CBapHHX coefHHeHHH (kpecToob6pasHoe no nos. |
npua. 3 [10]) u apmarype knacca A-111 v, = 0,62 (tabn. 26 [10]).

8. PacueTHoe CONpOTHBJEHHE apMaTyphl C Yy4eToM KO3(pHIHEHTOB

yCJI0BHH PaGOTHl Y53 H Vg

Rs; = 0,42 . 0,62 . 365 = 95,1 MIla.

9. INposepsieM YCHOBHE Omtmar S Rshw. TaK Kak
Omt, max = 0,53 MIa> 95,1 - 0,0028 = 0,27 MITla,

TO BHIHOCIHBOCTb HAKJOHHHIX ceueHHH He JoctatouHa. Heob6xoaumo yse-
JAMYHBATL JHAMeTP MJH YMEHbLIaTh IIar TNONEePeYHOH apMaTrypel.

10. [Npunumaem s= 200 MM u onpejenseM paBHOAEHCTBYIOWYIO
rJaBHBIX PACTATHBAIOWIHX HanpsAKeHH# _

Nmt == Umt, maxsb = 0,53 . 200 . 140 = 14840 H.

11. TpeGyemast nsow@ajgs CEYEHHs OJHOTO MONEPEYHOrO CTEPKHS
npe n = 2

Aswy = Nmt/(nRs) = 14840/(2 - 95,1) = 78 mM?,

OkoHuaTe/IbHO TMPHHHMAEM NONEPEeuHYI0 apMaTypy AMameTpoM 10 MM
(Asr = 78,5 mm?) knacca A-I11 ¢ wmarom s = 200 mm.

Pacuet ceueHHsi Ha paccTOAHHH @ = 2,94 M oT ocu onopwl (1/4 npo-
nera). [locie BHInOMHEHHS aHAJTOrHYHOrO MpPEABAYIMIEMY pacdeTa Hoay-
YHM:

Q;= 30,6 xH; Qg+ Qr = 129,9 xH;
Omt, min = 0,01 MHa; Omt, max = 0,28 Ml’Ia;
ps = 0,036; 9. =0,41; y,4 =0,61;

R, = 90,8 MIla

M NIPH COXpaHEHHH MameTpa NOlNepeyHoil apMaTyphl ee IIar MoxkeT ObITb
yBeJIHYEH.
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JefictuTennbHo, npu s= 350 MM ‘ R4 Kt

p-w = nAswl/(Sb) =
—2.78,5/(350 - 140) = 0,0032.

Torna
Omt, max = 0,28 MIla<<puRs = 2 /4 12 2-2
10258 ==
= 0,0032 - 90,8 = 0,291 MTa. ey —
Ycaosue ymoB/ieTBopsieTcsi, cie- 2 bun g p =
0BATe/bHO, BLIHOCHHBOCTh Ha- . Lce/00 -
KJOHHBLIX CEYeHHH NOCTaTO4Ha. ﬁ L |F 8
OKoHuaTeJLHO NPUHHMAEM NO- l N 12
nepeunyio apMatypy kaacca A-I11 w1 '
auavetpoM 10 MM ¢ WaroM s == ]:@J. B 1
= 200 MM Ha JaHue /4l ~3 M 500581 —d
or onop H s = 350 MM B cpenner IEEN
4acTH GalKH. Puc. 2.31 ApMupopaHHe NOAKPAHOBOH

Jlnsl KOHCTpYKUMH, PacCUHTHI- 6aaka
BaeMblX Ha BBIHOCJIHBOCTb, BBHINOJI-
HAIOT pacyer 1o o6pa30BAHHIO HAKJIOHHBIX TPEUIHH NPH JEHCTBHH MHOrO-
KPATHO MOBTOPSAIOMMXCA HArpysok no ¢opmy.e

Omt S 'YMRbt, sery

rie Rot ser — BBOAUMTCA € KOIMXDHLIHEHTOM YC/IOBHH PabOTH, YYHTHIBaIO-
MM MHOrOKPaTHO NOBTOPSIOULYIOCH HArpysky, v, << l. B paccmarpn-
BaeMOM npumepe npH pp =~ 0,04...0,08 — v,; = 0,75 u R,x = 0,75 X
% 2,1 = 1,58 MI1a, 4To B HECKOJILKO Pas npeBbIllIaeT HAHOOJDLIIHE TJlaB-
HBle PaCTATHBAIOWIME HaANpPSKeHHA (Om: = 0,3...0,63 MIla). Ouesuano,
4T0 MpOBEpPKY TPEIMHUHOCTORKOCTH HAKJIOHHLIX CeueHHA Oankd npu Aedi-
CTBMH MHOFOKPATHO MOBTOPSIOMHXCS HArpy3oK MPOH3BOAHTbL HET Heol-
XOIUMOCTH.

[Ipy KOHCTPYHPOBAHHHM MOAKPAHOBOH 6ajiKu JOJIKHEl YYHTHIBATBLCS
OCOGEHHOCTH apMHPOBAHHUS NPEABAPHTEJILHO HaNPAXKEHHHX 3/IEMEHTOB.

Y onop Ha atuxe 0,25k or Topuos 6anKu yCTaHaBJAHBaeM AOMOJHH-
TeJbHYIO MONEPEUHyI0 apMaTypy H3 cTanu Kiacca A-111, kotopas HosKHA
pocnpuHuMaTh 30 % ycuaMs B MPONOJLHOH HanpAraeMoi apmarype
HUXKHEH 30HH, ONpeleNsieMOr0 pacueTOM Ha [POYHOCTb.

Y Topuos 6aJOK B MecTax nepejadd YCH/Hs C apMaTyphl Ha GeTOH
Ha Anuue He menee 0,6/, = 0,6 - 368 = 22 cm u He menee 20 cm ycra-
HAB/JMB4eM JOMONHUTENLHYIO KOCBEHHYIO apMaTypy B BHJE CBapHHIX
CeroK-rpebeHoK.

ApmupoBaHHe NOAKPaHOBOH Gajku noKasaHo Ha puc. 2.31.

2.11. PAMbl OAHO3TAXKHbLIX MPOMBILLJIEHHBIX 3RAHWA

PaMbl 0HO3TaKHBIX TPOMBIIVIEHHBIX 3JAHHH SBJSIOTCH CTAaTHYECKH
HeornpeJle/TUMBIMH CHCTEMaMH H PACCYHTHIBAIOTCH, KaK NPaBHJIO, C HCIO/b-
soanueM IBM,. JlonyckaeTcs HCNoO/b3oBaHHE NPHOIHMKEHHHIX HHMKeHep-
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Is

HbIX METOJOB DacdeTa, OCHOBAHHBIX HA METOXAX CHJ HJIH Jdedopmanuf,
Pacuer Bemonnsior u6o mo dopmyam, Ju60 no TabJaHIAM, HMEIOUUMCS
B cnpaBouHoll Jautepatype [13, 16].

Jlnst pacueTa COCTABJSIOT PAcYETHYIO CXeMy, Ha KOTODOH YKAa3bIBAIOT
pasMephl pambl B OCsiX H JeACTBYIOmHME Harpy3ku. EC/n yK/IOH CTPONH Jb-
HOH KOHCTpYKUHMH He npesbimaeT 1/12, To B pacuetHofi cXeme purenn
CHYHTAIOT rOPU3OHTaNbLHBIM. CTOHKH paM NPHHUMAIOT KeCTKO 3ameMJ/eH-
HBIMH B (PYHJAMEHTaX H INADHHPHO ONEPTHIMH Ha NOKPLITHE C Y4YeTOM HJH
Ges yuera cMeieHHs. BosMOXeH yuer noBopoTa (QyHAameHTa, YTO NpPH-
BOIUT K YMEHLINEHHIO MOMEHTOB B 3alIeMJICHHH.

Pambl ¢ Tpems u Gonee nmposneTamM pacCYMTHIBAIOT HAa MECTHhE Ha-
FPY3KH THNA KPaHOBLIX KaK HecMemaeMble. [Ipu sTom pacuer pambl 3ame-
HSIIOT PACYETOM KOJIOHH, ONEPTHIX IIAPHHPHO-HENOABHAKHO HA HCK NMOKPbI-
THS. B yueGHLIX nmpoeKTax NOmycKaeTcsi pacCYMTHBATL ABYXIPOJETHBIE
paMbl C NMOKPHITHEM B OJAHOM YpOBHE Kak HecMellaeMbe. Pacuer pam Ha
Harpysku OT COGCTBEHHOTO Beca B CHJY HX CHMMETPHYHOCTH TaK¥Ke Bbi-
HOMHAIT 6e3 ydyeTa CMEHIeHHs.

BetpoBasi Harpyska neficTByeT Ha KaXAyl0 paMy, MOSTOMY AHCK IO-
KPHITHST He H3rHGaeTcs, a CMeuiaeTcss, H paMy, HE3aBHCHMO OT YHCJa
MPOJIETOB, PACCYHTHIBAIOT KAK CMeUiaeMyio.

Ecin B noKpuITHH HCHO/B3YIOT NMOACTPOMHAbHBIE KOHCTPYKIHH, Iar
KONIOHH MO CpeaHuM psajam pased 12 M, a no kpailuum — 6 M. B 3tom
Cy4ae BHIPE3alOT YCJIOBHYIO pamy-0J0K mHpHHO# 12 M, B KOTOpylo BXoO-
ZAT ONlHA KOJIOHHA NO CPe/HeMY PAfy H JBE — MO KpaiHeMy.

2.12. CTATMYECKMMA PACYET TPEXNPOJNIETHOM
NONEPEYHOM PAMBI

Huxe BoimosHeH craTuyeckuil pacuer TpexmpoJeTHOH NOMNEPEYHO i
paMbl  OXHO3STa)KHOTO TPOU3BOACTBEHHOrO 3JaHHs C nOpoJetamu 18 M
H BBICOTOH L€Xa 0 HH3a CTPONH/IbHEIX KOHCTPYKumi 10,8 M (puc. 2.32,a).
B nOKpHTHH NpUMEHEHb! NOACTPONH/bHEIE (PEPMBI, MOSTOMY AT KOJNOHH
no ocsm 5 u B pasen 12 M, anmoocam A u ' — 6 M (puc. 2.32,6).

[lauthl nokpuiTHA pasMepom 3)X6 M onupalorcs Ha Ge3pacKocHbie
depmel nposetom 18 m. Tlposer noxcTponuabHbix depm 12 M. KosoHH-I
no ocsM A u B UpHHSTH NPAMOYTONLHOTO CEUEHHS: HANKPAHOBAS 9acTh
400 x 380 MM, nomkpanosas uacTb 400 X 600 mm. KonowHn cpemanx
DSNOB HMEIOT NpsIMOYToJIbHOE CEYeHHE HAAKPAHOBOH 4aCTH pasmMepoM
500 X 600 MM 1 AByTaBpOBOE CeuyeHHe MOAKPAHOBOM YacCTH pasmepoM 1o
KkouTypy 500 X 800 Mmm.

INonkpanosrie Ganku enesoGeronubie: no ocasM A u I' nponerom
6 M ¥ BricoTol ceuennss 1000 Mm; 1o ocam B 1 B nposeTom 12 M B BbICO-
TOH ceyenus 1400 mm, ' '

Bricory BepxHeil H HHXKHeft 4aCTH KOJIOHH, BBOJIHMYIO B pacueT, Onpe-
AeJIsIeM HCXOAS H3 OTMETKH HM3a CTPONHJIBLHOH (epMel, raGapHTHOTO
pasvepa kpasa no Bhicote H = 2400 mm [2], sasopa mexny depmoit
M KpaHoM, paBnoro 100 MM, BHICOTH MOAKPaHOBOro nytH — 200 MM,
BLICOTH MOJAKPAHOBOH GallKH H OTMETKH BepXHero o6pesa (yHaameHTa
—0,15 m.
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Puc. 2.32, llonepeunas pamMa OZHO3TAXHOrO MPOMBIINVIERHOrO 3AaBHA H dparvenT
naaHa:
a — nonepedssit paspes; 6 — ycaoBHas pama-GJok

[lo ocam A u I': I, = 2400 + 100 + 200 -+ 1000 = 3700 mwm;
I, = 10800 — 3700 + 150 = 7250 mm.
[lonnas BhicoTa Komonu [ = 3700 + 7250 = 10950 mm.
[To ocam B u B: Iy = 2400 4+ 100 + 200 + 1400 = 4100 wmm;
I, = 10800 — 4100 + 150 = 6850 Mmm.
[Tosnas Boicora kojoHH [ = 4100 + 6850 = 10950 mm.
Crensl 3Jauns U3 nanenefl, octek/enHe Jentounoe. [lostomy Harpyska
OT BEPXHMX PAJOB CTEHOBBIX NaHeNeHl H OCTeKJeHHS HNePeNaeTcs Ha KO-
JIOHHBI - HA YPOBHE IMOAKPaHOBbIX KOHcoJeR. HHKHHA PpsAA  CTEHOBBHIX
naHesne omnHpaeTcs Ha (yHAaMeHTHY0 Oajky, a HArpyska OT Hero
W ocTeKjenHs nepepaercss ma ¢yuament (puc. 2.33,0).
v CoennHenue CTPONHJIBHBIX H TOACTPONHJBHHIX (epM € KOJIOHHAMH
NPUHATO [APHUPHBIM. B cBA3M ¢ TeM, YTO [Iar KOJOHH IO KpallHuM pajiaM
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Puc. 2.33. Yaae paMm H paspes cTewn

NPHHAT PaBHEIM 6 M, a 0o cpe/lHMM — 12 M, B PacueTHYIO CXeMy BKJIO-
4eHa yc/lIoBHas pama (cM. puc. 2.32,6). B pamy-6m0k BxomaT no oxmolt
KOJIOHHe MO CPeAHHM OCfAM H N0 1IBE KOJOHHH N0 KpalHHM. TakuM
00pasoM, yuTeHO, 4TO IO KpailHUM OCAM pafoTaeT B GJIOKE OHA KOJIOHHA
M0 €ro OCH M /Be MOJIOBHHEI, PACMONOMEHHHE 110 rpanuunam 61oka. [lo-
9TOMY NPH COOpe Harpy3oK M ONpefle/leHHH MOMEHTOB HHEpIHH YUHTHBAEM
ABE KOJIOHHbl M0 KPafiHUM OcsM, a npW noaGope apMaTyphl A STHX
KOJIOHH pPAacueTHBHIe YCHJHA AeJATCS [OMoJam.

C yueToM CHMMETPHH J/Isi pacyeTa HONEPeYHHKA AOCTATOUHO onpefe-
JUTH YCHAHA OT BCEX BHAOB Harpy3oK TOJABKO B KOJOHHAX MO ocsm .A
# b. [Ina BHsiBNeHHs Haubosee HEBHITOAHBIX, HO peanbHBIX CcoYeTaHUH
YCHJIHI B KOJIOHHAX PaMy MONEPEYHHKA PACCYHTHIBAEM OTAETbHO HA KaM-
Al BUJ 3arpy:KeHHs. ’

2.12.1. Onpepenenue Harpysox Ha pamy-6nox

Ilonepeynas pama-6i0K  BocnpuHuMaer — caeayiomue HarpysKku
(pHC. 2.34): nocmosaxHbie OT MacCHl BCEX KOHCTPYKIMH 1 kpoBay (G,—G,,);
épemennisie — OT cHera (S,, S,);- BEPTHKAJIbHYIO OT MOCTOBHIX KPaHOB
(Vimas); rOpHSOHTANBHYIO OT MONEPEYHOro TOPMOKEHHS KpaHOB (Vi,mas);
BETPOBYIO PACHPEJENEHHYI0, AKTHBHYI0 M OTCOC (Wmax, Wmin); BETPOBYIO
COCPEIOTOYCHHYI0, BOCHPHHUMAEMYIO CTEHOM, PACIONIOKEHHOH BhILE Bepxa
KONOHHE (Waz, Wonin). :
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Prc. 2.34. Pacyetnan cxeMma monepeuHoli paMbl

Harpysku or nokpurus cofupaem ¢ rpysosofi nJomanH, paBHOR
9 X 12 m ana kpafinnx koMond u 18 X 12 M — w15 cpennnx. Harpysku
OT MAcChl MOAKPAHOBLIX Ga/IOK, NOAKPAHOBLIX MyTef, CTEHOBHIX NaHeJef,
OT BETPOBOH HArPY3KH COGHpaeM ¢ mosochl 12 M, PaBHOM NIMPHHE paMEL-
610K a. ’ R

Mecra npujioKeHHs COCPEJIOTOUEHHBIX CHJ1 YCTAHABIHBAEM [0 KOH-
CTPYKTHBHHIM DEILEHHsIM y3/i0B HA pabounx ueprexax (puc. 2.33).

BepTukanbHbie ¥ TOPHSOHTANbHBIE HATPY3KH Ha KOJNOHHH OT KPaHOB
HaXOINM MO JIMHHSAM BJIMSIHHS ONOPHBIX PeaKUMH NOXKPAHOBHX GaJOK.

Bce marpyskn onpepensieM ¢ yuetom KosdxbHlMEHTa HAfeHKHOCTH 0O
HasHayenuo vy, = 0,95.

llocTosnuble Harpyskn. PacueTnbe Harpysku:

Ha KaX]yio KOJOHHY no ocH A OT Beca NOKPLITHS IPUHATA [0 IPUMEPY
pacuera Ge3spackocHOH CTponHnbHOK (epMbl (m. 2.6, peakums (epMbi)
G = 202,3 kH; ~

Ha ]Bé KOJIOHHH pamHb-6;10Ka no ocu A

G, = 202,3 - 2 = 404,6 xH;
OT BeCa HAJKPAHOBOH YaCTH ABYX KOJIOHH
G;,=038-04-37-25-981-1,1.2-0,95 =288 kH;
TO e, 0T MOOKPAHOBOH 4YacTH ‘
G;=106-04-725-25.981-1,1-2.0,95 = 80,2 kH;
OT CTEHOBLIX NaHe/nedl W3 kKepamsuroGerona (y = 1,1 /M%) u sanonnenns
OKOHHHIX npoemoB (0,04 t/M%) or otmerku 7,2 M 10 9,6 M

Go=(12-02-12.1,1.981 +12.12.0,04-981)- 1,1 x
‘ % 0,95 = 38,4 kH; ’

TO e, or oTMeTKH 9,6 M 1o 12,6 M
Gs=3-02.12.1,1.981-1,1.095 = 81,2 gH;
OT CTEHOBbIX NaHeJedl ¥ 3ANOJNHEHHs OKOHHHIX IPOEMOB, NepeialoLiascs’
Yepes ¢yHzamenTHbe Galk¥ Ha ABa (yHAaMeHTa,
Ge=1(12-02.12-1,1-981+6-12.0,04-980- 1,1 x
X 0,95 = 62 xH;
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' ' OT NMOAKPaHOBHIX Gal0K M NOAKPAHOBO-
ro nytd (g = 1,96 kH/m)

G, = {[0,6 - 0,12 + 0,25 (1 —

ﬂ i —0,12)1/2,5 - 9,81 + 1,96} 12- 1,1 X
. 0,95 =

0 @ g x 0,95 = 114,4 xH;

i:m ) OT Macchl MOKPHITHA Ha KOJOHHY MO

0

/75, 10 15

a ocy b — paBHa JBYM peakuusM MOA-
000, 6 40, & crpommibHux dep (cm. m. 2.8, pac-
o ] ] )] 0 YeT NOACTPOIMJBHON (hepMH):
S~ 0\]:\ — I 7 Gy = 924,6 xH;
OT MacChl HaJKpaHOBOH 4acTH KO-
I pESy T JIOHHBL 6e3 MacChl ONOPHOH 9acTH MOA-
! CTPONHIbHOR epMbl BhicoToR 700 MM
7 G, =05-06@41—07)-25x

$— 0 4aap B0 pupy s, x 9,81 -11.095=261 kH;
B S 5 S—

~ TO e, MOJKPAHOBOH yacTH 6€3
W ydeTa TeXHOJIOHYECKHX CKOCOB H Mac-
2 cul xouconeit (puc. 2.35,a)

o 3 BT
2 £ e 22 G o—(015.08+4-0175-02) X
% 6,85 - 2,5 9,81 - 1,1 . 0,95 =

Puc. 2.35. CeueHne KOJIOHHEH 1O OCH — 45.7 xH:
b u JMHUM BIHAHHS ONOPHHIX peak- - = %0,/ K,

Hufi MOAKpaHOBHIX GasoK: .
a — CCYEHHE KOJIOHHD]; 6 — JauHuA BJAHSAHHSA 0T MacCh AByX rIOD,KpaHOBle 6aJIOK

/17 KONOHHBI 0 OcH A; 6 — JIHHuA BIHS- Y KpPaHOBOI'o nyTu (CM. II. 210, pacuer
HHA AJA KOJOHHBI NO OCH B nom(paﬂosoﬁ 63JIKI/I)

Gy, == 11,98 - 12 - 2. 0,95 = 273,1 kH.

Bpemennbie Harpyskd. Crerosasi narpy3ka Ha ABe KOJIOHHBI 110 ocH A,
DPUJIOXKEHHAA B BHAe peaKlHM OT ABYX CTPOHH/BHHIX depm (cMm. m. 2.6,
pacyer Ge3pacKOCHOH CTPOIMIBHOH (epMbl),

S; = 50,656 - 2 = 101,3 kH.

Crerosas Harpyska Ha KOJIOHHY 10 OCH B npu 3arpyeHdd nposera
AB uwm BB:

oT cTponuabHol depmpl S, = 50,7 kH;

OT JBYX MNOACTPONM/bHLIX  (epM NPH OIZHOCTOPOHHEM 3arpyXeHHH

S, = 50,7 kH.

KpaHoBbie HAarpy3kH OT JIBYX MOCTOBBIX 3JIEKTPHUECKHX KPaHOB
rpysonoxsemMuocteio 20/5. T (em. n. 2.10, pacuer nonxpaﬂosou Ganku
nponetom 12 M).

BepTukanbHas Harpyska Ha OJHO Koa€co NpH Y5 = | Fpge ==
== ]161,5 xH.

Iopusonranbuas npu ¥ = 1 Fpmay = 6,13 kH.

=0ﬁ3
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Pacuernoe MakcumanbHOe JaBJeHHEe OT KPAaHOB HA KOJOHHEI ompeje-
JfieM [0 JHHUSIM BJHSIHHA OIOPHBIX peakuufi.,  Pama-6Jlok BK/Mmouaer
JBe KOJOHHBI KpaliHero psjaa — ORHY NO HEHTPY paMbl U JBe KOJOHHBI
Mo TpaHHLAM, KOTOphe paGoTaloT TaKKe H Ha cocefuye Giokd. Ofmas
JHHHA BJIHSHHS COCTOMT H3 TpeX, NOKasaHHbIX NyHKTHpom (puc. 2.35,6).
Kak BHAHO M3 pHCYHK4, NPH CYMMHDOBaHHH OPIMHAT NOJNYYUM OGHMHYIO
JUHHIO BJAHAHMA 1A KoJaoHH C marom 12 m, Ilpu pacuere Ha AeiicTBHe
OLHOBPEMEHHO JBYX COMHIMKEHHBIX KPaHOB YuTeH Ko3hbHLMEHT couera-
Hus Harpysok y = 0,85.

MakcumanbHOe JaBleHHe OT KPaHoB Ha aBé KOJOHHHE KpaiHero H Ko-
JIOHHY CPEJHero psijia onpeAessieM MO JHHHM BIHAHHS ONOPHOH peakuuu
{pue. 2.35,8) ,

Viax = Fras¥sy $ y = 161,5-1,1.0,85 LEE 12108 164 _ 4651 Ky,

[To 3Toli e JUHYMM oONpejessieM MaKCHMaJbHOE TOPH30HTANLHOE
ycuJHe OT MONePeqHOro TOPMONKEHHSI KPaHOB

Vh max = Fh max'Yf'YE y=

—=6,13-1,1-0,85 76+'2‘ﬁ;08+64 — 17,6 kH.

lFopusoHTanbHast Harpyska OT MPOKOJBHOTO TOPMOXKEHHSI KDPaHOB
BOCNIPHHUMAETCS BePTHKAJbHEIMH CBA3AMH, pacHONOXeHHHIMH B cepe-
IHHe TeMmneparypHoro GJoKa.

BetpoByio Harpysky B npelenax BbicoThl kKosoHHHE (10,8 =~ 10 m)
NpHHHMAeM DAaBHOMEDHO DaCHpe/ieJleHHOH, paBHOH nis IT knumaruue-
ckoro paiiona 0,35 kH/m2 Beiue Bepxa KOJMOHHH BEeTPOBYIO HarpysKy
yuuTHIBaEM Kak cocpemorouennyio cuny W, B npegenax otmerok 10,8—
12,6 M u NpPUIOKEHHYIO Ha YPOBHE BepXa KOJIOHHHL.

BerpoBasi marpyska Ha Beicote ot 10 fo.20 M ysennunBaetcs Ha 25 %
[9]. Bro yuuTHBaeM KODPHLUHEHTOM

k=1+L12=1a2,6—10=1,0s.

AaponnHaanecxne Ko3bbHUMENTH IJisi HAPYXKHBIX ~CTeH: G HaBer-
peHnoli cropoun ¢ = (,8; ¢ noxserpennoit — ¢ = 0,6. Koaqxpnuuem
HafIeXXHOCTH NO Harpyske y; = 1,2.

PacyeTHash BeTpoOBas pABHOMEpPHO pacnpefefieHHas Harpyska Ha
JB€ KOJIOHHBI KpafiHero psifia pambi-6joka g0 ormerku 10,8 m: ¢ HaBeTpeH-
HOH CTOpPOHHI

Wmax = 0,35+0,8.1,2.12.0,95 = 3,83 kH/m;
C MOABeTPEHHOH CTOPOHEI
Wmin =0,35.0,6-1,2 .12.0,95 =2,87 kH/m.

Cocpemoroyennas BetpoBasi Harpyska Ha yposHe 10,8 m:
G HaBeTPEHHOH CTOPOHHI

Wmay = 0,35 - 1,03+ 0,8+ 1,2+ 12(12,6 — 10,8) - 0,95 = 7,1 xH;
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C NIOJABETPEHHOH CTOPOHEL
Wnin=0,35-1,03-0,6-1,2.12(12,6 —10,8) - 0,95 = 5,3 kH;
cyMMapHas
W = Wmax + Wmin =7,1 45,3 = 12,4 kH.

Pacuetnas cxema paMbl ¢ HarpyskamH npuseneHa Ha puc. 2.34,
Tpexnposnernas pama ¢ purejem B OLHOM YPOBHE Ha MECTHHIE HArpysKH
THIIA KPAHOBBIX, @ TAKKE HA CHMMETPHYHEIC HATPY3KH OT BECa KOHCTPYK-
LHA ¥ CHEra MOXeT GLiThb PACCUHTAHA KAK HECMELlaeMasi. ITpu sTom pac-
Y€T paMbl CBOAMTCH K PacyeTy OTHGJBHBIX KOJIOHH, a CTeleHb CTaTHue-
CKOH HeompeaeNMMOCTH CHHXaeTcsd ¢ 3 no 1. :

Ha BerpoByo marpysky pamy paccunThiBaeM Kak cMelaemyio. 3a
JULIHAE HEH3BECTHbIE NPUHUMAEM ONOPHEIE DEakuHH Ha YPOBHE Bepxa
KOJIOHH.

Hixe npusenien pacueT pambl, onopHble peakiupuu OlpefeJeHbl 10
tabn. 13—17 npua. 6.

leoMeTpuueckne XapakTepHCTHKH CeueHHil KOMOHH. MomeHT HHEpLUHH
CedeHHMH JBYX KOJIOHH KpafiHero psija:

BJIs1 HaJKPaHOBOH YacCTH

=203 936,58 10° mu
ANl MOJAKPaHOBOH 4acTH
I, =205 9 144. 10° wus.

MomeHT WHepLHH ceyeHHil KOJIOHHBI CpeiHero psja:
A8 HaIKPaHOoBOH uacTH

. 3
I, =205 _ 90 10° w;
JLJ1s1 TIOJKPAHOBOH yacTH

] 5008000 175 . 4008
1T TR 12

- 2=194,7 . 108 mm*,

2.12.2. OnpepeneHue ycHnmi B ce4eHMSIX KOMOHH NO Ock A

Iloctonnube narpysku Harpyska or onopHofi peakiud
CTPONM/IBHOA (epMbl NPUJIOKEHA HA YPOBHE BEPXHEH TIPaHH KOJOHHH
NOCPEJHHE 30HH ONHPaHHsI HA paccrosuuy 150 MM OT pa3buBOYHOHA OCH.

OKCLEHTPHCHTET NPHIOKEHHS HATPY3KH

ey = h,/2 — 150 = 380/2 — 150 = 40 mm = 0,04 m.

Cvemenye reoMeTpHUECKHX OCell HaJKPAHOBOH M NMOXKPaHOBOM uacTeft
KOJIOHHBI 1o ocu A

e, = (hy — hy) /2 = (600 — 380) /2 = 110 mu = 0,11 m.
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PacueTHblll 9KCHEHTPHCHTET HArPy3KH OT ONOPHOHA PEaKIHH Ha YPOBHE
NOAKPAHOBOH KOHCOMH

83=€1+83=0,04+0,11=0,15 M.
OTHOIIEHHe MOMEHTOB HHEPHUH ' |
n=I,/I,= 36,58 - 108/144 . 1108 = 0,254,

3nauenyio 1 B Tabaunax COOTBETCTBYET o
OrHOIIEHHe BHICOTH HAAKPAaHOBOH YacTH KOJIOHHH K TNOJIHOMA BhICOTE
A = [,/1 = 3700/10950 = 0,338.

[o Taba. 13 npua. 6 npu n = 0,254 u A = 0,338 onpeznesnsem Ko3p-
dUIHERTH: OPH ¥ = 0 ky = 1,816; npu y = I, k, =1,15 (no unrep-
HOMSIIMH).

Harpyska or macce noxpuitus Gy = 404,6 xH.

Peakmmio Rp onpene.nﬂeM no dopmyae

Rp= T H(—kie, — ke =
— 3 (—1,816.- 0,04— 1,150 - 0,11) = — 7,36 kH

(B Ta6nHuaX MNOJOXHTEJBHOE HANpaBJIeHHE cnpaBa HaNero).
Hsru6atomye mMoments (puc. 2.36,a):

M, = 404,6 - (—0,04) = —16,2 kH - m;
M=——4046 0,04 + 7,36 - 37——111KH M;
M, = —404,6 - 0,15 -+ 7,36 - 3,7 = —33,5 kH - u;
M4 = —404,6 - 0,15 + 7,36 - 10,95 = 19,9 kH - m.

Mpononbnas cuna N = Gy = 404,6 xH.

TNonepeunass cuaa Q4 = —Rp = 7,36 kH.

3HaKH nepeji SKCUEHTPHCHTETAMH COOTBETCTBYIOT 3HAKAM MOMEH-
ToB. IlosoMHUTeJLHOE 3HAUYEHHE MOMEHTa NPHHATO OPH HanpaBJeHHH
BpAIIEHHs IO YacOBOH chenKe [TosToMy e, H e, YuTeHBl CO SHAKOM
MHHYC.

Harpyska oT MacChl CTEHOBBIX namenefl B IpefieNax OTMETOK 9,600—
12,600 M Gy = 81,2 kH npunoxeHa Ha ypoBHE BepXa KOJIOHHBI C 3KC-
nentpucurerom e, = (380 + 200) /2 = 290 mm = 0,29 m.

PacuetHblif SKCUEHTPHCHTET Ha YPOBHE IIOJKPAHOBOA KOHCOJH
& = 0,29 + 0,11 = 0,4 m. '

Peakius

RB'——(—ke4 kie,) =

81,2 1,816.0,29—1,150 - 0,11) = — 4,85 xH.

=~ 10,95
Haru6atomue momeHTH (puc. 2.36,6):

M, = 81,2 - (—0,29) = —23,6 kH - u;
My =—81,2. 0,29 + 4,85 - 3,7 = —5,6 kH - w3
M, = —81,2 .04 + 4,385 .37=—145 kH - m;

M, = —81,2 . 0,4 + 4,85 - 10,95 = 20,6 kH - m.
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TTpononbras cuna N = Gy = 81,2 kH.

[onepeunas cuna Q, = —Rp = 4,85 kH.

Harpyska oT Beca CTEHOBBIX MaHeJeH ¥ 33NOJHEHUA OKOHHbIX [poO-
eMOB B npefenax orvetok 7,200 — 9,600 M G, = 38,4 KH mnpunoxena
HAa YPOBHE MOAKPAHOBOM KOHCOJNH C SKCHEHTPHCHTETOM

eg = (600 + 200) /2 = 400 vm = 0,4 M.,
Io Ta6a. 13 npun. 6n = 0,254 u A = 0,338 s y = 1/, no unTep-
nonsiuuy ky = 1,15,
Peakusis Rp= k,‘,g‘lﬂi = 1,1538’—410—,95—
HMarubatomue MomentH (puc. 2.36,8):

(=04 1,6 kH.

M, = 0; .
My=16.37=059 gkH - m;

s =—384.04+16.37= —9,4 xH - m;
M,=—384-04+ 16109 = 2,2 kH - m,

Tpononvuas N = G, = 38,4 kH.

[Tonepeanas cuna Q, = —Rp = 1,6 kKH. i

Harpyska OT MacChl CTEHOBHIX naHelefi W 3anO/HEHHs OKOHHBIX
npoemos B npefenax ormerok 0,000 — 7,200 m Gg = 62 kH nepenaercs
yepes (yHIaMEeHTHEE GaJKH Ha [Ba (YHIAMEHTA C SKCUEHTPHCHTETOM
e, = 0,4 wm.

Harpyska oT MacChl NMOAKPaHOBLIX Ga/OK M IMOJAKPAHOBOTO MyTH G, =
= 114,4 xH npuioxena ¢ SKCUEHTPUCHTETOM €7 == 750 — 600/2 =
= 450 Mm = 0,45 ™,

Peakunst Ry = ky 22— 1,15 124 0% — 5.4 «H.
Hsrubatome Momenthl (puc. 2.36,2):

M, = 0;

M, = —54-37=—20 xH - v;

My = 114,4 - 0,45 — 5,4 - 3,7 = 31,56 kH - m;

M, = 114,4 . 0,45 — 5,4 - 10,95 = —7,7 xkH - m.

poponvran cuna N = G, = 114,4 xH.

Tlonepeunas cuna Q, = —Rp = —5,4 KH.

Harpyska or Beca HaJKpaHOBoH dactu KonoHH G, = 28,8 kH npn-
no%eﬂa Ha YPOBHE NOAKPAHOBOM CTYNEHH C SKCIEHTPHCHTETOM eg =
= 0,11 M. -

Peakuns Rp =k, 2 = 1,15 226000 0,33 «H.

Usrubatompe moments (puc. 2.36,0):

M, = 0;

M,=1033.37=12kH . m
M;=—288-0,11+033-37=—2xH M
M, = —288.0,11 + 0,33 - 10,95 =0,5 xH - m.

[Mpozonbras cuna N = Gy = 28,8 xH.
Tlonepeunas cuna Q, = —Rp = 0,33 kH.
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Tabauya 2.11

Yennus v cevenusx (M, kH.m: Ny xHj

Koscrpykuun 1—1 2—2 3—3 4—4q
M N M N M N M | N | Q
[oxprithe —16,21404,6 | 11,1 |404,6 —33,5(404,6 | 19,9 | 404,6 7,36
CrenoBole  nasesu ’
B OTMETKax
9,6—12,6 m —23,6| 81,2 | _561 81,2 ]—I4,5] 81,21 20,6 81,2 | 4,85

CrenoBnle  nanenu
H OCTeKJeHHe 1po-
€MOB B . OTMETKax

7,2—9,6 M — - 59| — [—94] 384 22| 384/ 16
Ilogxpanosue Ganku| — — |—20 — | 31,5 | 1144 |—7,7 |114,4 | —5,4
Haaxpaunosas sacts

JABYX KOJOHH — —_ 1,2 28,8 |—2,0 | 28,8 0,51 2881 0,33
INoxkpanosas 4acts

JABYX KOJOHH —_ — — — — — — 18,2 ~

Cymmapusie yennun | —39,8 [ 485,8 | —7,4 [514,6|—27.9 667, | 35,5 | 756,9 | 8,74

Harpysky or Beca moakpaHoBoit gacTH KO/IOHHSI G; = 89,2 kH npu-
K1afeBaeM B cedeHHH 4 0e3 SKCUEHTPHCHTETA. YCHJHS OT MOCTOS HHBIX
HarpysoK B IBYX KOJOHHAX KpafiHero psifa cBoguM B Taba. 2.11 ang
onpejienenusi CymMmapHuix Beandun (puc. 2.36,e). '

BpeMmennbe narpysku Pacuemnaa crezosasn HazpysKa,
NepeJalomascs Ha KOMOHHbl KPAafHero psifia B BHJEe Peakuuil ABYX CTpO-
OUABHBIX epM, paBHa S, = 101,3 xH u npusoxena k sepxuefi rpamu
KOJIOHH C 3KCUeHTpHCHTeTOM e; == 0,04 m. CienosatenbHo, Kak W npu
pacuere Ha HATPY3KYy OT MacChl MOKpHITHA, kB = 1,816 u &k, = 1,15,

Ro = (—he, — Fe) = 0121816 - 0,04 — 1,15 0,11) =

= — 1,84 kH,
Hsrubaompe momentsl (puc. 2.37,a):

M, =101,3 . (—0,04) = —4,1 kH - »;

My =—101,3-0,04 + 1,84 . 3,7=28 xH . v; ,
My = —101,3. 0,15 + 1,84 . 3,7 = —8,4 kH . u;
My =—101,3.0,15+1,84.10,95=5 kH - m.

Ilponionbhas cuna N = S; = 101,3 kH. :

Ilonepeunas cuna Q, = —Rp = 1,84 kH. -

Kparosan sepmuxarsnas nazpyska Ve, = 463,1 xH NpHJIOXKEHA
K KOHCO/MAM KOJIOHH KpaiHero psfa C SKCUEHTPHCHTETOM ¢, = 0,45 M
(ananoruyHo Harpyske OT MacCHl NOJKPAHOBBIX Gaj0K M MOXKPAHOBOTO
nytu). Ilostomy kosdpduuuent k, = 1,15;

Vimazts 463,1 - 0,45
RB== kﬂ-—l—-—= 1,15——1—0’—9'5—' = 2],9 kH,
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HsruGaiomue MomeHTH (pHC. 2.37,6);

M, =0

My,=-—-219.37=—81 kH - v

Mg =463,1.0,45—21,9.3,7=127,4 xH . m;
M, =463,1.0,45— 21,9 - 10,95 = —31,4 kH - m.

Tponoasnas cuna N = Vi, = 463,1 gH.

TNonepeunas cuna Q = —Rp = —21,9 xH.

Kparosas ezopuzonmanvras Hazpyska OT IONEPEYHOTO TOPMOMKEHHs
Vimar = 17,6 xH npuioxkena Kk xojoHHAM KpafiHero psila Ha ypoBHe
BepxHeli TpaHH [OAKpaHOBOH GajKu, TO eCTh Ha | M BHIIE OTMETKH MOJA-
KPaHOBOH KOHCOJIH KOJIOHH.

- Ilo ta6ba. 15 npua. 6 npu n = 0,254,

_37—1

y=="F7= 0,73 omnpenensieM no HHTEpHOJASANMH Ry == 0,583,

Rp = kgVh, max = 0,583 - 17,6 = 10,3 kH.
Usrubaromue momentnl (puc. 2.37,6):

M; =0,
My =M, = 17,6 - 1 — 10,3 - 3,7 = —20,5 kH - u;
M, = 17.6 - (10,95 — 2,7) — 10,3 - 10,95 — 32,4 xH - m.

B Touke npHIOKEHHA CHJBI -
M=-—103-27=—-278 kH - m.

»

Tlpononbuas cuna N = 0.

Tonepeunas cuna Q, = 17,6 — 10,3 = 7,3 xH.

Tlpu nefictBuu CHABL Vi max COpaBa HadeBo ycuaus M u Q MeHSIOT
SHAK.

Bemposas Hazpyska. Kak yKasaHo BbiIE, HA BETPOBYIO HATPY3KY
HeoGXOJHMO PacCUMTHIBATL paMy, a He OTHEJNLHO CTOSmMe, HecMellaeMbie
KOJMIOHHBL. B KosOHHAxX cpeiHuX psnoB no ocsiM 5 u B BO3HHKAIOT H3TH-
Galomue MOMEHTBI TOJBKO OT CMEIEHHs, B TO BPeMs Kak B KOJIOHHaX
Kpaiiunx psijioB mo ocsiM A u I’ MOMEHTH BO3HMKHYT KaK OT CMEIEeHHs,
TaK M OT MONEepedyHOro u3THba. .

[IpuHumaeM, 4TO BeTpoOBasi Harpyska JeficTByer Ha pamy cJeBa
Hanpaso. HaknanpisaeM ¢UKTHBHbIE CBA3H Ha BepXHHE ONOPHl KpaHHHX
KOJIOHH H ONpelessieM B HHX TOPH30HTaJbHbIE pPeakluu R .

[To Ta6n. 17 npun. 6 npu n = 0,254 u A = 0,338 no uurepnoasuny
ky = 0,344, .

Fopusonranbias peakuus B KojonHax no ock A Ha ormerke 10,800 M

Rp = k,wpq [ = 0,344 - 3,83 - 10,8 = 14,23 xH.

TopusontanbHasi peaklHsi B KOJIOHHax mo ocH I
Rg = k,wnimH = 0,344 - 2,87 - 10,8 = 10,66 xH.

Ycunue B GUKTUBHEIX CBA3SIX
R=Y R+ W =14,23 + 10,66 + 12,4 = 37,3 kH,
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rie W — cymmapHasi cocpeloTOUeHHAss BeTpOBasi Harpyska Ha OTMETKe
10,800 M. : :

Or6pacuiBass (PHKTHBHBIC CBfISH, pacnpele/IHM YCH/IHA MpPONOpuHO-
HA/ILHO JKECTKOCTH KosIoHH. Jlna sroro no Tta6m. 18 mpua. 6 kosdpu-
uMeHT k, OIpefesieM:

npu n = 0,254 u A = 0,338 no uHTEpnOIALME A5 KOJOHH MO OCAM
A u I B° = 2,633, :

npu n= Iyl =90 10%194,7 - 10®* = 0,462 n XA = ly/l =
= 4100/10950 = 0,374 snsi Kojouu no ocsim B u B k$® = 2,81

Yeuausi B QUKTHBHBIX CBSI3AX, BOCHPHHHMAaeMble KOJOHHaMH C yHe-
TOM HX MKeCTKOCTH: :

moocam A u I’

BJN 9,633 - 144. 108
_ R d —
Ryp=—R Y k1 37,3 a3 1aa 2,810 -194,7) - 108 - 2 -
= —7,64 kH;
mo ocsiMm 5 n B
ey
—_— 9 4 __
Rep R N

2,81 - 194,7 . 108
(2,633 - 144 4- 2,810 - 194,7) - 108 - 2

= — 37,3 =— 11,02 xH.
Kosddunuent 2 yyHuTbiBaeT, 4TO B MONEPEYHMKE JABE CPEIHHX KOJOHHBI
H JIBe KpaiHHX, COCTOSLUX TaKKe U3 ABYX KOJOHH.

Onpeznensiev ycHJaus OT BeTPOBOH HATPYy3KH B PacyeTHBIX CEueHHAX
KOJIOHH M0 OCH

Usrubaiomue MomedTnl (puc. 2.37,e):

My =0
M, = My = (7,64 — 14,23) - 3,7 -

3,83 . 10,952
2

. 2
3——-’8323’7 =19 xH - M;

M, = (7,64 —14,23)- 10,95 + = 157,5 kH - M,

INpononvuas cuna N = 0. .
[Nonepeunas cuna Q = 7,64 — 14,23 4 3,83 - 10,8 = 34,8 kH.
OnpenensieM yCwiHs B CedeHUsIX KOJoHH no ocu I
Wsrubaromue moMentst (puc. 2.37,0):

M, =0

M, =My = (7,64—10,66) - 3,7 + 2237 _ g5 kH . w;
M, = (7,64—10,66) - 10,95 + 28100 139 xH . v,

IlpononbHas cuta N = 0.
[Tonepeunass cuna Q, = 7,64 — 10,66 4 2,87 - 10,8 = 28 xH.
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Ilpn HanpaBneHun BeTpa CripaBa HaJeBO MOMEHTBHI MOMEHAIOT 3HAKH;
a KOJIOHHH — HOMepa ocefl. B ko/sonnax Mo ocu A BO3HHKHYT MOMEHTH
TaKHE )Xe, KaK B KOJOHHaX 10 ocy [, HO C OOpaTHBIM 3HAKOM .
(puc. 2.37,e).

2,12.3. Onpefienexme ycunmi 8 ceueHMSX KONOHH no ock B

Yeunus onpenensieM adaJorauHo YCHAHAM B KOJOHHaX mo ocu A.
Pacuer ynpomaem 3a cuer CHUMMETPHYHOT'O NPHJIOXKEeHH#s HaTrpy30K, pae-
HBIX [pOJIETOB, a TaKXe 3a CueT OTCYTCTBHA HAarpy3oK OT CTEHOBOTO
orpaxnedusi. Ecau mposneTsl He paBHBI, TO BO3HHKHYT MOMEHTH OT Beca
NOKPHITHs. B Hamem c/yuae Harpysku OT Beca NOKpHITHS, NOXKPAaHOBBIX
6aJOK ¥ NOAKPaHOBOTO NyTH OPUIOKEHB CHUMMETPHYHO H H3THOAKOmMNX
MOMEHTOB He BhI3bIBalOT. Harpyska oT Beca KOJIOHHBI NpHJIOKEHA MO €e
ocH. B cBs3M ¢ 3TUM, B CEUEHMAX KOJOHHBI MO OCH 5 OT MNOCTOSIHHBIX
HarpysoK BO3HUKHYT B CTafHH SKCIIYAaTaHH TOJBKO NPOJOJLHEE
cuabl N.

Ilpononbueie cHibl (M. cGop Harpysok):

Ns = Gy = 924,6 xH;

N¢= Gy + Gy = 924,6 + 26,1 = 950,7 kH;

Ny = Gg + G, + Gy, = 924,6 + 26,1 + 273,1 = 1224 xH;

Ng= Gy + G, + Gy + Gy = 924,6 + 26,1 + 273,1 4 45,7 =
= 1270 kH. '

Onpenensisi ORHOCTOPOHHIOIO CHETOBYIO HATPY3Ky, NPHHHMAaeM, 4TO
NPH 3arpyKeHHn NOKPHITHsI B ocaX A B uacTs cHeroBoit Harpyskn S, =
= 50,7 kH nepenaercs nopcTponuibHOlH (epMoil HEHTpanbLHO O OCH
KOJIOHHBl. BTopas uacth paBmas S, = 50,7 kH nepenaercs ma KoJoHHY
B BHAE peakuuu CTPOMHJIbHOA (pepMBbl C SKCHEHTpucHTeToM ¢g = 0,15 M
(paccrosinue OT OCH KONOHHbI 1O aHKEPHHX GOJTOB, K KOTOPbIM KPemsT
CTPONMJbHYIO depmy (cm. puc. 2.33,8). - ' .

Pacuer Beimosnsiem, ucnosnbsys Ttaba. 13 npua. 6: npu n = 0,462
B b =0,374 (cv. pacueT paMel Ha BeTPOBYIO HArpysky) k;= 1,645;
ky me ompemesnsie, Tak Kak e, = O (0Cb KOJIOHHBI He HMeEeT H3/0Ma);

50,7
10,9

Hsrubaomue Moments (puc. 2.38,a):

Mg = —50,7- 0,156 = —7,6 kH - m;
Mg= M, =-—50,7.. 0,15+ 1,14 . 4,1 = —29 xH - u;
Mg=—50,7 - 0,15 + 1,14 - 10,95 = 4,9 kH - u.

IMpononbhas cuna N = 2S5, =2 . 50,7 = 101,4 kH.

Ilonepeunas cusa Qs = —Rp = 1,14 kH.

Kpanosasi seprukanbuas Harpyska Ve, = 463,1 xH npunoxena
K KOHCOJIH KOJIOHHH! C 3KCLIEHTPUCHTeTOM ¢, = 0,75 M.

Rs =S‘—lz(_ kxes—' Elez) = (—1,645 - 0,15) = — 1,14 kH.
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S,=507kH
Ry=~114H
— ~76KH e K

Vmu1=465,/KH

Ry=-382

=190, 7%k n

] 49uHtm 8
a 0
O_QE/%#QB#H Reg=11020H
e —
%
§I ’ ~292KkH -
?\ ~196nin & ? 452t
269 kHm 8 L 207xty
] : a

Puc. 2.38. K pacuety kosmouns no ocu 5

Mo Tabn. 13 npun. 6 npu n = 0,462 u A= 0,374 mn y =/ no
HHTEpNOAALNY ky, = 1,205; . .

12 i — .
Rp = k2 mzlzxes — 1’205 ‘ﬁf‘(’)l—g;._@ = — 38,2 kH.

HMsrubaiompue momeHTbl (puc. 2.38,6):
Mg =0, /
Mg = 38,2 . 4,1 =156,6 kH - m;
M, =382 - 4,1 —463,1 - 0,75 = —190,7 kH - m;
Mg =382 . 10,95 — 463,1 - 0,75 =71 xH - m. -
[Tpononbnas cuna N = Ve, = 463,1 kH.

" Ilonepeunan cuna Qs = —Rp = 38,2 kH.

KpaHoBasi ropusonTanbHas Harpyska OT MONEPEYHOTO TOPMOMKEHHS
Vamar = 17,6 kH npunoxena k kosowse no ocu 5 Ha yDOBHe Bepx-
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Helt rpaHH MOXKpaHOBOA Ga/iKM, TO eCTb Ha 1,4 M Bhlle OTMETKH MOX-
kpanoBoit Koucosd. Ilo 1abn. 15 npui. 6 mpu n = 0,462, A = 0,374

HY= 4’14—’; L2 I, =0,66 I; no unrepnonsuun ks = 0,612;

Rs = kyVh, max = 0,612+ 17,6 = 10,8 KH.
Harubaomue Momentol (puc. 2.38,6):

Ms =0,
M= M, = 17,6 - 1,4— 10,8 - 4,1 = —19,6 kH - m;
M. = 1776 (10,95 — 2,7) — 10,8 - 10,95 = 26,9 kH - m.

B Touke npuaoKeHHsi CHIB Vi max
M=—108-27=—292 xH - m.

Tpogonbuas cuna N = 0.

Tlonepeunass cuna Qs = 17,6 — 10,8 = 6,8 xH.

Ipu nefictBuY CHIBI Vimay CIPaBa HANEBO M u Q MeusOT 3HAK.

BeTpoBasi HAarpy3Ka BbI3OBET CMeINEHHE BepXa KOJOHHH [0 OCH B
W COOTBETCTBYIOmHUE HaTubalomue MoMeHTh. B pacuere paMbl Ha BeTpO-
Byl0 Harpy3ky (CM. KOJIOHHBI IO OCH A) onpepeneno ycunue Rep =
= 11,02 xH.

Wsrubatoupe MoMmeHTsl (puc. 2.38,2):

My =0;

Mg= M, =11,02 . 4,1 = 45,2 xH - m;
. Mg = 11,02 - 10,95 = 120,7 gH - M.

ITpogonbHas cuia N = 0.

[Tonepeunas cuwia Qg = R, = 11,02 xH.

Tlpy BeTpOBOil HarpysKe CnpaBa HA/l€BO MOMEHTBH! H IOlepedHas Cuia
MEHSIOT 3HaK.

2.12.4. Ta6nmubl pacueTHbIX yCHAMH B CRUEHMSAX KONOHH

Jlist BbIGOpa pacueTHHIX KOMOMHAuuH YCH/IMH pacueTHbe  SHAYCHHSA |
M, N u Q 115 KOJOHH MO OCH A Buecenn B Tabn, 2.12, a Ang KOJOHHBI
mo oci B — B Ta6a. 2.13. Ias KaxKzoro CEYeHHsi KOJOHHBI BLIYHC/ISIOT
JBa pacueTHLIX COYETAHHsi HArpy3oK — OCHOBHBIC COUETAHUSA Iull

B coueTanue | BK/IIOUAIOT MOCTOSIHHBIE HArpPy3KH (OT MacChl KOHCTPYX-
uuil) H OJHYy BPEMEHHYIO Harpysky (CHeroBylo, KPaHOBYIO WJH BeTpO-
Byl0). BeprukajbHOe JaB/eHHe KpaHa M TOPH3OHTA/bHOE TOPMOXKEHHE
CUMTAIOT OJHOH Harpyskof.

B coueranue Il BBORATCHA BCe MOCTOSIHHbIE M BPEMEHHBIE HArpyskH.
[lpn AByx u Gojee BPeMEHHBIX HArpyskax HX yMHOXaIOT Ha Ko3dhdu-
nuenT coueranuit y = 0,9. st Kakiaoro coYeTaHHs Harpysok ompeze-
JISIIOT CJIelylomue HX KOMOHHAUMH:

HAMGO/IBIIAE MOJOMUTENbHE MOMEHT max M u COOTBETCTBYIOLLEE
npojonbHoe ycumue coot. N;

HAHGO/IbIINE OTPHIATENbHbI MOMEHT min M # coOT. N;
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HanGoablee MpOfONbHOE ycuane max N W COOTBETCTBYyIOWHH eMy
MomeHT cooT. M. '

B taba. 2.12 u 2.13 Bepxussa cTpoka o603Hayaer HOMepa BH/IOB 3arpy- -
XKEeHHS. ‘

2.13. PACHET KOMIOHHbI CPERHErO PSAA NO OCH B

Ceuenne 'HaIleaHOBOﬁ 9acTH KOJIOHHH [IPSIMOyroJbHOe — 500 X
X 600 - MM, noOAKpaHOBOH — /ByTABpOBOE C TraGapHTHBIMH pasmepamu
500 x 800 MM (cm. puc. 2.35,a). Pacuernvie KomGuHAuu yeusmui npd-’
HUMAIOTCs Mo Taba. 2.13. Tak KaK KOHCTDYKIMH W HATPY3KH B KOJOHHE
CHMMETPHYHBI, NPUHATO CHMMETPHYHOE apMHpOBAHME.

2.13.1. RaHuble AN NPOEKTMPOBAHMS

Ilpunst Geron knacca B15 (R, = 8,5 MIa). Hauanbusi MOLY /b
yupyroctn GeToHa, NOABEPTHyTOTo  Tem/oBoik  ofpaborke E, =
= 20500 MIla. Tlpononbuasi apmatypa us craau kaacca A-III (Rs =
= 365 MIla; E; = 200000 MITa). Ilonepeunas apmarypa kiacca A-l.

2.13.2. PacueT npouHOCTH HAIKPAHOBOM YACTH KOMOHHb!

Bricota ceuenms 600 mm, wmpuaa — 500 mm. [Ipuusito g = o ==
= 35 MmM.

st BbiGOpa pacueTHbIX KOMOHHAUH YCHIHiH PaccCMOTPHM HX 3Haye-
HH# B cedeHHAX 5 u 6 (Taba. 2.13). B ceueHHM 5 MOMEHT BLI3LIBAET
TOJILKO OHOCTOPOHHSISI CHEFOBAsi HATPY3Ka, a HOPMAJIbHbIE CHJIB MEHDIIIE,
4EM B CEUCHHM 6, MOSTOMY 3TH KOMOMHALMHM HE SBJSIOTCS PAacUeTHLIMH.
PacuernbiMu ofe KOMGMHALIH OCHOBHOrO coueTaHusi 1l OynyT B ceue-
Humn 6.

Apmarypy noxéupaeM no KomGuHammu I, Tak KaK OHA HMeeT 60db-
LIHH H3rUGAIOIHHA MOMEHT:

max M = 4+ 201,9 xH . M u coor. N = 1042 kH.

Ilc kom6unaunuu II BHINOMHHMM NPOBEPKY NPOYHOCTH CeHEHHS.

Pacuetnas JnuHa HagkpaHoBOA uactm [y = 2/, =2 . 4,1 = 8,2 u,
Tak KaK B PACUCTHYI0 KOMOMHAUMIO BXOZHT KpaHoBas Harpyska. OKoio
90 % HOpManbHOH CHNLI cocTaBasieT Harpy3ka oT Beca NOKPBITHS,
NO3TOMY KOI(XpHUHMEHT yC/IOBHH paGoThl 6eToHa sy = 0,9 u Ry == 0,9 X
X 8,5 = 7,656 Mlla.

Pamuyc uHepuMM npsiMOyrolbHOTO ceueHus

irea =V B12 =V 6002/12 = 173 wu.

Tak Kak lp/ijs = 8200/173 = 47,4 > 14, neobxomum yuer BAHAHHA
nporu6a KOJIOHHbBl HA YBeJIHYEHHE SKCUEHTDPHUCHTETA.
Hanee pacuer BhinmoiHsIeM MO 6Ji0K-cxeme 18 npui. 4 npu

ho = h — a = 600 — 35 = 565 mm.
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I3

1. eg = M/N = 201,9/1042 = 0,194 m = 194 mm.

7. MoMeHT OT MOCTOSIHHBIX M JUIHTeNbHBIX Harpysok M; = 0, a ycunus
OT NOJMHBLIX HAarpy30K HMEIOT pasHbieé 3HaKH.

8. ¢, =194<< 0,1 A= 60 mm.

9. ¢ = 1. .
13. 8., mun = 0,5 — 0,01//h — 0,01R, = 0,5— 0,01 - 8200/600 —

— 0,01 - 7,65 = 0,29.

14. KoHcTpyKuHs KOJOHHBI CTaTHYECKH neonpegenumas® Ciyuaiinbie
SKCLEHTPHCHTETHl gy = [o/600 = 8200/600 = 13,7 MM n ez = h/30 =
= 600/30 = 20 MMm.

15", eg = 194 MM > €, = 20 MM — clIyuafiHbli OSKCUEHTPHCHTET He
YUHTEIBAETCH.

16. 8, min = 0,29 < e,/h = 194/600 = 0,32.

17. Tlpunumaem 8, = 0,32,

18. @ = E4FE, = 200000/20500 = 9,8.

91. YcioBHash KPUTHYECKass CH/Ia IS SJIEMEHTAa MPsSIMOYrOJbHOTO cege-
uuss Ges rnpenBapHTENbHOr0 Hanpsikenus npu p == 0,005 (nepsoe mp-

BunKeHHe)

1,6E,bh3 1 0,11 hy— a’\2
Ner=— [37%(("14-% +0’1>+ p’a( K )J=
1,6 - 20500 - 500 . 6003 1 0,11 .
= 8200 [:-'3_1 (0,1 o3 T 0'1) +
2
£0,005-9,8 - (5656;,335) ] — 8368700 MITa - Mu® = 8369 kH.

22. N = 1042 <N, = 8369 xH.
23. Kosdpduuuent, yIHTHIBAOWME BJIHsIHHE NpOruGa,

1 1
M= "T=W/N, = 1—1042/8369 = 1125.

OnpenesnM NJOmAAs> apMarypbl BHEIEHTPEHHO CXKaToll KOJOHHBI MO
610k-cxeme 20 mpui. 4. .

2. e=mne, + 0,5(h,—a’) = 1,125 . 194 4- 0,5 (565 — 35) = 437 mm.

3. = a— 0,008 - Ry =0,85—0,008 - 7,65 = 0,789.

4, yp, =0,9; 5. 0y, 4 =500 Mla. ’

6. I'panuuHasi OTHOCHTENbHAs BLICOTA CXKATOM 30HEHI

) ® 0,789 .
= L OR (o) 365(1_0,789) = 0654,
o, ( 1.1) T 500 11 ‘

Cc, U

rae osg = 365 MIla ana apmarypsl Kiacca A-III
7. § =a'[h, = 35/565 = 0,062.
8. o, = N/Rsbh, = 1042000/7,65 - 500 - 565 = 0,482.
9. am= Ne/R,bh" = 1042000 - 437/7,65 - 500 - 565* = 0,373.
10. a, = 0,482 << &z = 0,654. ~
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. Rybhy @y —a, (1 —0,5a,) 7,65 - 500 « 565
11. A, = A; = o TF = 3
0,373 — 0,482 (1 — 0,5 - 0,482)

1—0,062
4. = (4, + A;)/bh, = (45 4 45)/500 - 565 = 0,0003.
lgb4ﬂpu 35 < ly/irea= 47,4 <83 pmin = 0,004; p = 0,003 < pipmiy, —
=0, .
16. A; + A, = Wminbhy, = 0,004 . 500 . 565 = 1130 mm?2; A=A =
2

= 1130/2 = 565 mm3.
ITpunnmaem no 3 @ 16 AIIl ¢ kaxnol CTOPOHBI CeueHHs:

A, = Ay =603 mM®> 565 mMZ;
p == 603 . 2/500 - 565 = 0,0043 ~ 0,005.

= 45 mM?.

¥YTouHeHHE pacyeTHBIX NapameTpoB He Tpebyercs.

[To kombunauuu ycunuit 11 (M = 58,3 kH - M, N = 1133,2 kH)
BLINOJIHEM MPOBEPKY NPOYHOCTH CeYeHHs.

Pacuer nayHeM no 6.ok-cxeme 18, npuna. 4.

l. e = M/N = 58,3/1133,2 = 0,051 M = 51 mm.

3. My=M; 405N, (hy—a’)=0+0,5. 950,7 (565 — 35) =
= 251936 kH - mm, :

7. M;=0, a ycuaua or NoOMHBIX HarpysoK HMEIOT pa3HHeE 3HAKH.

8. g="51 MM<< 0,14 = 60 mm.

8. M;=0,5N(h,—a')=0,5.1133,2(6 5 — 35) = 300298 kH - mm.

" ; 1 251936

8", Q) = 1 + [.J)W= l+ 13-*00298 = 1,84.

10, oy =1,84 <1 4 p=2.

12. @ = @i + 10(1 — ;1) ey/h = 1,84 + 10(1 —1,84) . 51/600 =
= 1,126.

13. 6,, min = 0,29.
15", €y =51 MM> £,5 = 20 MM — caIyuaiiHmil SKCLEHTPHCHTET He yuH-

THIBAEM.
16. &, min = 0,29>¢,/h =51/ 00 = 0,09,
17. Tpunumaem 8, = &, min = 0,29.
21. ¥YcaoBHass KpuTHYIECKAs CHJA

1,6 - 20500 . 500 . 6003 1 0,11
Ner = 82002 [3- 1,126 (0,1 +0,29+0’1) +
2 N
40,0043 - 7,65 (5656(;) 35) J — 731 382 Mla - ma® = 7312 kH.

22. N=1133,2kH < N,, = 7312 kH.

23 M = 571 = 118

IIposepsiem npounocrs cewenns mo Gnok-cxeme 19 npua. 4.
hy =565 MM. 2. e= 1,18 . 5] + 0,5 (565 — 35) = 3256 wmm.
Er = 0,6564. 7. xg = 0,654 - 565 = 370 mm.

x = N/Rpb = 1133200/7,65 - 500 = 296 mm.

. x =296 MM < x5z = 370 Mm.

LPP =
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10. Ne = Ry bx (ho — 0,5%) + Ry A; (hy— a’) = 7,65 - 500 - 296 x
(565 — 0,5 - 296) + 365 - 603 (565 — 35) = 473293904 MIla X
X MM® = 473294 kH - mm,
11. Nele = 473294/325 = 1456 kH > 1133,2 kH.

[TIpounocte ceuenna 6 no komGuHauuu Il pacueTHnix ycuamii obec-
fleyeHa.

2.13.3. Pacyer MNPOUYHOCTH MNOAKPAHOBOM YBCTH KONMOHHDI

Ceyenne aByTaBpoBoe, BbicoTa /i = 800 MM, ToMHHA NOJKH hf =
= 200 mm, WHPHHA NOJKH b} = 500 MM, wupuna pe6pa b = 150 mm.
Ipunaro a = a’ = 35 mM, p = 0,005.

Paboyas Bmicota ceweHnsi by = h— a = 800 — 35 == 765 mm. s
BLIGOpa pacueTHBIX KOMOGHHALMH YCHJIHH paccMOTPHM WX 3HAYeHHS
B ceueHHax 7 H 8 (taba. 2.13).

B cegenuax 7 u 8 pacuetHbiMu aBasiorcss I W 11 KoMGHHALHM OCHOB-
Horo couetanus Il. Tlo cBouM 3HaweHusaM onu OJIH3KM, [OSTOMY liese-
c000pasHO B CEYEHHAX MO BBICOTE NMOINKPAHOBOW YacTH KOJIOHHEI MNPUHATH
onuHakoBoe apmupoBanue. CpaBHHBAA yCHJIHS B ceueHHAX 7 H 8, npu-
HHMAaeM B KagecTBe pPacYeTHBIX:

komMOuHauua | B ceuennn 7

max M = 232,6 kH - m u coor. N = 1732,1 kH;

kom6unauus Il B cewenun 8
max N = 2286,1 kH u coor. M = 132,8 kH - m.

CuUMMETDHUHYIO apMaTypy non6HpaeM no pacdeTHOfl KoMOHHammu I
B ceueHHH 7, a mo kKoMOHHauHu Il B ceuewun & mpoeepsiem npquOCTb
CedeHus. '

PacueTHast A1HHA NOAKPAHOBOH YaCTH KOJOHHHL [IPH ydeTe KpaHOBbIX
garpysok I, = 1,5/, = 1,5 - 6,85 = 10,28 m.

Harpysku or Beca KOHCTPYKIHH COCTABIAIOT 70 % HOpMaJabHOM cunm,
nostoMy KosbpuuMeHT ycaoBHi paboTe OeTona Vs, = 0,9 B Rp=
== 7,66 MIla.

Pamuyc MHepuUMH ceyeHHSH

irea =V 1/As. tor =V 194,7 - 108/260000 = 274 mm,

rae Ap, tor = 150 - 800 44 - 175 - 200 = 260000 mm2.

Tak Kaxr ly/ires = 10280/274 = 37,5 > 14, Heo6XOIUMO y4ECTh BIHSA-
HHe nporu6a KOJOHHE HA YyBeIHYeHHE SKCUEHTPHCHTETa NPONOABHOMR -
CHJIBL. .

Pacuer BuinosiHsieM no 6sok-cxeme 18 npua. 4 npu hy = 765 mm.

1. e = M/N = 232,6/1732,1 = 0,134 m = 134 mm.
7. M; =0, a ycunua OT DOJHBIX HAarpy3OK DasHOro 3HaKa.

8. Ilpu ¢ = 134 mm > 0,172 = 80 mm.

9'. Q = 1. .
13. &, min = 0,6 — 0,01 - 10280/800 — 0,01 - 7,65 = 0,295.
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14, Cayqaiinple 3KCUEHTPHCHTETHI
sy = 10280/800 = 13 Mm; e, = 800/30 = 27 mm.

15, ey = 134 MM > ea; = 27 MM, cyuafiHBli SKCUEHTDHUCHTET HE YuH-
THBaeM,

16. 6, min = 0,295 > 134/800 = 0,168.

17. TlpunumaeM &, = 8.,min = 0,295.

21. YcnoBHast KPHTHYECKasi CHJA JJIsi JBYyTaBPOBOTO CEUEHHS KOJOHHH
' (6es  mpenBapHTENbHOrO HANPSAXKEHHA)

_ 84 o
Ncr'— l: [6_1 (0———-’l+ae +0,1) -}-—CLISJ=
6,4 - 20500 [194,7 . 108 0,11 A
= T10280° [ I (0,1 0,995 +0,1) +9,3- 173193 - 103] =

= 11242208 MIla - MM? = 11242 H, !

rae I — MOMEHT HHEpUHH Bcelt apMaTyphl OTHOCHTE/IBHO HEHTPa TAKECTH
6eTOHHOro ceueHHs (YUTeHa TOJbLKO MONDPABKA),
Iy = pAs, tor [(By — a')/2)* =
= 0,005 - 260000 [(765 — 35)/2]% = 173193 - 108 mm?.

22. N =1732,1 kH< N,, = 11242 gH.

1
23. =1 Az i = 18

OnpenessieM niomaze apvarypbl BHEUEHTPEHHO CXKATOH KOJOHHBI
no Giok-cxeme 20 mpua. 4,
2. e= 1,18 - 134 4 0,5 (765 — 35) = 523 Mmm.
6. Er = 0,654 (cm. pacuer ceuenus 6)
7. &6 = a'/hy = 35/7656 = 0,046.
8. an = N/Rybhy = 1732100/7,65 - 150 - 765 = 1,97.
9. am = Ne/Rybhy = 1732100 - 523/7,65 - 150 - 765% = 1,35.
10. TIpunEMas Bo BHHMAaHHe HEOGXOLUMOCTh Y4eTa CXKAThiX CBECOB MOJIKH,
BBIUHC/ISAEM HX MJOMAAb

Aj = (bf — b) hj = (500 — 150) - 200 = 70000 mm2, -
Tornz; - ‘
a; = Af/bhy = 70000/150 - 765 = 0,61.
OTHocuTe/NbHAs BHICOTA CHKATOH 30HBI
§=ap—a; = 1,97 — 0,61 = 1,36 > &z = 0,654,

TO €CThb HMEEM CJydali MajblX SKCHEHTPHCHTETOB.
11. Ilpu Hanuuum cXKaToll nNOJKH

%m —8a (1 —0.580) — 8 1,35 —1,007(1—0,5. 1,007) — 0,53
[—6 = , 1—0,046

rae & = (§ + §z)/2 = (1,36+40,654)/2 = 1,007; & = a; (1 — 0,5k; /hg)=

=0,61(1 —0,5-200/765) = 0,53.

oL =

= 0,32,
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12, OTHocuTeJIbHy}o BRICOTY CXKaTOH 30HEI GETOHA ONpeae/sieM Mo
¢bopmyne (VII.81) (3]

a4 ox-ar—a, ot ax o, —a, \2
§i=— i +V( f ") + axe =

2 2
_032+40,32 - 4,85 40,61 —1,97

= 5 +
+ V\o,32 10,32 - 4,825 40,61 — 1,97)2 40,32 4,85 - 0,789 = 0,88,
rge % = 500/[R, (1 — w/1,1) = 500/[365 (1 — 0,789/1,1)] = 4,85 npu

Yoo << 1.
13. Tlnomanp cHMMETPHUHO! apMaTypel KOJOHHBEI TABPOBOTO CEYEHHS

Rybhy @, —E; (1 —0,58,) — §;

A= A, = = o =
__7,65.150.765 1,35—0,88(1—05-0,88) — 053 \
365 : 1—0,046 = 825 mm?,

14, p = (A + A;)/bh, = (825 4 825)/150 - 765 = 0,014.

15. Mpu 1y/i;ea=37,5 no HopMam zas pe6pa TaBPOBOTO ceueHHS
Pmin = 0,004 < p = 0,014,

KosddHunert apmupoBaHHs .Bcero GeTOHHOrO CedYeHHA

B = 24,/Ap 100 = 2+ 825/260000 = 0,006

He3Ha4YHTE/JpHO OTJHYaeTcs or npuHatoro p = 0,005, nosromy kosddu-
IHEHT 7 He YTOYHSEM. .

[IpnHumaem apmupoBanne A, = A; = 942 mm? > 825 mMM2, uro coOT-
sercreyer 3 @ 20 A 111, )

[lo komGunaunn II pacueTHbIX YCHJHME B Ce4eHHH 8 BHIOJIHHM MPO-
BEPKY MNPOYHOCTH C Y9€TOM HPHHATOH BEHIllle apMaTypHL

Koaddunuent apmupoBanus

W= 2 . 942/260000 = 0,007,

YTouHeHROe 3HAUEHHE YCJIOBHOH KPHTHYECKOH CHJHL (BBIYHC/IEHHS |
He npuBefensr) npu p = 0,007 N, = 11607 gH.
Kosddunnenr, yauTeBaomupii BAHAHHE mporuba

n = 1/ (1 — 2286,1/11607) = 1,25.

Okcuentpucurer g, = M/N = 132,8/2286,1 = 0,058 M = 58 mM.
[IpoBepky BBIOAHHM 00 G/0K-cxeme 19 npua. 4 ¢ yueroM MOJKH B CXKa
Tofi sone GeToHa.

1. hy =765 Mm. 2, e= 1,25 . 58 + 0,5 (765 — 35) = 438 mm.
7. xg = 0,654 - 765 = 500 Mmm,
N —RyA; 2986100 — 7,65 - 70000

R 7,65 + 150

9, x= 1526>xR = 500 mm.

8. x= = 1526 mMM.
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11. @, = N/Rybh, = 2286100/7 65 - 150 - 765 = 2,6;

@, =Ne/Rbbh — 2986100 - 438/7,65 - 150 - 765 = 1,49,

HcnonnsyeM paHee BHYHC/IEHHbBle NapaMeTphl (o = 0,61; 6; = 0,53;
& = 0,046; » = 4,85) A cedyeHHSA C NMOJKOH B CIKATOH 30HE.
16. [Ipn HaMHYHH CXKATOH MOJNKH

_ Gm—h (=05 =8 ‘
@ T—38
_149-132(1—05 - 1,39 — 058 _
1— 0,046 = 0,536,

rie & =(E-+ §R)/2 = (1526/765 -+ 0,654)/2 = 1,32. Bericora cxarofi
30HBI GETOHA

a--axta,—a -‘/' & Fox ta —a 2
E =— =+ ( ! ")+omm=
0,536 4 0,536 - 4,85 - 0,61 — 2,6
- 9 +

+V 0,536 - 0,536 - 4,85 + 0,61 — 2,6)2 4 0,536 - 4,85 - 0,789 = 0,97.

17. Ne = R,bh2E, (1 — 0,5¢)) 4+ R,Aj (hy — 0,5h{)+Rsc As (hy — a')=
= 17,65 - 150 - 765% - 0,97 (1 — 0,5 . 0,97) 4 7,65 - 70000 (765 — 0,5 x
><200)+365 - 942 (765 — 35) = 942574048 Mlla - MM3=942574 kH - mm.
18. Nele = 942574/438 = 2152 kH << 2286,1 kH, caenosatesnsHo, upod-
HOCTh cedeHHs 8 no komGuuanuu Il ne obecrneuena.

[ToxnGupaem apmarypy B ceueHHH 8. YBelHuHBaeM KOI(DHIHEHT apMH-
posanua a0 p = (,009. IIpu sToM KpHTHYecKad CHJIA yBEJHYHBAETCH JO
12310 kH (BBl9HCNIEHHS ONYILEHEI).

Torza

n =1/ (1 — 2286,1/12310) = 1,23,
e=1,23 - 58 + 0,5 (765 — 35) = 436 mMm.
YTouHeHHOe 3HAYeHHE oy = 1,48.
Iipy Ha/HuuM CXKaToOH NOJKH

_148—1,32(1—0,5-1,32) —053
= T— 0,046

= 0,5625.

BricoTa ckatoit 30HEI GeTona .&; = 0,98 (BbluHC/eHHs He HPHBEJEHH).
[Mnomane cHMMETPHYHOR apMaTyphbl

__ pc__ Rebhy Em— & (1 —0,58;) — 6;
As=As = R, 1—3
7,65 - 150 - 765 148—098(1—05 0,98) — 0,53
365 1 — 0,046

= 1135 mm2,

Kosdhuuuent apmupoBanus
w= 24 /Ayt = 2 - 1135/260000 = 0,0087,

yTo GJIU3KO K TPUHATOMY.
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Puc. 2.39. KoHCTpyKIHA H apMHPOBaHHE KOJNOHHH MO OcH B

[lpunumaeM cHMMeTpHunylo apmatypy no 4 @ 20 A III ¢ xaxpmoft
CTOpPOHKI

A, = A; = 1256 mm? > 1135 mum2.

[IpunnvaeM MakcHMaibHBHI LIar monepedHsiXx crepxuet @5 6 A 1
B CBapHbiX Kapkacax u = 20d = 20 - 20 = 400 wmm.

Kosonubl apMupyeM  npOCTPAaHCTBEHHBIMH — CBapHBIMH KapKacaMi
(puc. 2.39).

Pacuer koncoin cm. 4 n. 2.31.
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2.14. ®YHAAMEHTHBIE BANKM

CreHbl NpOMBILIIEHHBIX SJAHHA KAPKAaCHOTO THNA NPH OTHAENBHO CTOSi-
wHuX (yHIaMeHTax omHpaloTcs Ha ¢dyHnaMmenTHele Ganku. Ecam ¢yuna-
MeHTHble 6aJKy YCTAHABNMBAIOT HAa BEPXHHH yCTyn GyHAAMEHTAa, TO HOMH-
HalbHas JUIHHA HX COOTBETCTBYeT IIary KOJOHH. B cilyyae onupanus
6anoKk HA NpeanocJefHHH YCTYN HX BeDX HAXOAMTca Ha 150. MM HHXe
YPOBHS 1O/ U HOMHMHAJIbLHAA ANHHA OaJOK HA 1 M MEHBIUE 11ara KOJOHH.

' @ynnamenTHble 6aJ1KH TaBPOBOTO CEUEHHS! IPUMEHSIOT AAHHOK 4750 MM
npu mare Kosowd 6 M u aanno#t 10200 mm upu ware 12 m. Bricota 6asok
OpH ONHPAHMHM HA HHX NaHenel HIH CTeH H3 MeJNKOGJOYHBIX KaMmueld
paBHa coorBercrBeHHo 400 unm 600 mMm. B 3aBucumoctH oT ToMmHHBL
cTeHnl WHPHHA 6an0K ot 300 o 500 mm.

Banku wusroraBiusaor n3 GeroHa KiaccoB B15—B30 u apmupyior
7160 CBapHLIMM KapKacaMmu ¢ paboueft apMaTypoll us craau Kaacca A-111,
JH60 npeiHANpPAXKEHHOH apMaTypofi H3 BbICOKOTIPOUHOH NPOBOJOKH
5 MM H cTepxHeBofi apMarypodi kuaccos A-lIIs, A-Y, Ar-V, AT-VI,

[Ipu pacuete dynnamenTHHIX 6aJOK NMOA CAMOHECYMIHE CTEHB H3 MeJ-
KOWITYIHBIX KaMHEH HMEeTCSl [ABa CJy4ass 3arpyKeHHs: B NEPHOA BO3-
BeleHHs 3/aHHA; B CTajuu ero skcnayataunnn [12]. [oa6upaior ceuenus
ANl _HanGo/iee HEBHIFOJHOTO BapHAHTA 3arpyXeHus.

Jns nepuosa BosBellenHst CTeH (yHIAMEHTHBE G2JKH PACCIHTHIBAIOT
Ha Harpysky OT HX Beca H Beca CBeXeYJIOXKEHHOH KAAAKH CTEeHbI, SKBH-
BaJIEHTHOH Becy Mosica KJajku BHICOTOH 1/3 nposeTa Gaaku mpu Kupmug-
HOH cteHe W /2 mposera npu Kiagke cren u3 6iokos. [pu npoeMax
B cTene (QyH1aMeHTHble GalkH [V MEPHOAA BO3BEJEHHS CTEH PACCUMTHI-
BAlOT HAa HArpysKy OT Beca KJI4NKH J0 Bepxa NEPEMHIYEK HAL OKHAMH
NepBoOro 3Taxa,

005, 4000 , 000 Puc, 2.40. Cxema crenst u dbyngamentHofl
1 R 1 Ganku: )
v N T - KeneaobeTonHass OOBSSOMRAN OaMKA; 2 ==

byunamenTHan Ganka

Pl
LEC

oo Puc. 2.41. Onnpanne dynaamentHolt Gan-

I
I
I
il l S| KH Ha ¢yﬂnamegﬁr
| I ,
! (= : I
| | } 400, Nl
I - ; L 47
< I <. f
> - - |/ g3
I : gl 80t 1,
1 NE = LE .
:] < a0 || 2751 | o T
R S ] PRSI
“L i 6000 T 46000 11 v
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N 8,=400 GP:;KH 2.42. ApwmupoBaHue ¢yHzaMeHTHON
P 400AK

7 X
o L ]
E ] ~
X - X Pre. 2.43. PacueTHas cxema dyHgaMeHTHOR
§ GalkH IJIA NMepBOro CAydas 3arpysKeHHs
8] / 200640 <
S T4 10nhs 3 j;’a’f/%”
// et _5,1 T
20841 A= Whe=210 14000 o= LEIR-405H
Bl b=200 |its R 14420 ke

B cramiu skcnAyaTtanHd (yHAaMeHTHble OaJjJKH PACCUMTHIBAIOT Kak
HArpyXEHHble ONOPHBIMH PeaKiUAMH OT Bbleaexame# Kiaikd (no e-
tony npod. B. H. )Kemoukuna), Onopuele peakLHH CUHTAIOT PHJIOKEH-
HBIMH Ha paccrofuuu 0,4 a oT rpaHn onop (@— AIHHA OnHpaHUs GaJKH).
Pacnpenesienne JaBJeHHS OT ONOPHOH PeakuHH B ypoBHE BepXHe#l mJcc-
KocTH GyHIameHTHOH OaJKH TPHHATO B COOTBETCTBHH C YKa3aHHAMH,
npuBenenupiMH B HopMmax [12]. Binsuue npoeMoB B CTeHe YYHTHIBAIOT
no meToxy, HanoxeHHomy B [12]. [l1a cren u3 naseneit mposeroM 6 Hiu
12 M ¢yHnamenTHEle 6ajJKH pPAaCCUHTHIBAIOT MNPH HANHYHH LOKOJABHOH
NaHeJH — Ha HArpysky oT cOOCTBEHHOrO Beca; B CJydae YCTPOHCTBA
OKOJSA H3 KHPNHYHOH _KJajKH HJIH KpYynHOGJOUHOH KJAjKH — HA Ha-
IPY3KH OT Beca 6a/Kd, Beca LOKOJA BHICOTOH 2,4 M M Becd NepenJieroB
C OCTEKJIEHHEM.

2.15, PACYET ®YHIAAMEHTHOW BAJIKM MPOJIETOM 6 M

Tpebyerca 3ampoeKTHPOBATE KeIe300€TOHHYIO (QYHIAMEHTHYIO 6alky
noj ° KHpIHuHyio creHy TouamuHol 38 cm. Jiuua Gankun L = 4750 Mm,
paccrosiiie MeXJ1y KOJOHHaMH — 6 M.

CxeMaTHYeCKHi uUepTeX MpocTeHKa nokasan Ha puc. 2.40. [erans
onupanHs GankH Ha GYHIAMEHT H ee ceueHHe NPHBEJEHH COOTBETCTBEHHO
Ha pHc. 2.41 u 2.42. )

2.15.1. Jaunusle ans NPOEKTHPOBAHMA

Marepuan cTeH — KHPIHY [JIACTHIECKOTO MNPeccoBaHHA Mapru M75
Ha paerBope Mapku M25, cpeameit mioTHoctsio p = 1800 kr/m® (R =
= 1,1 MIla). Bossenense KJ1aiku BPOEKTHPYETCA B JETHHUX YCJIOBHAX.
Beron kaacca Bl5 (R, = 8,6 MIla, Ry, = 0,756 MIla; Ry ser =
= 11,0 MIla; Rpsser = 1,15 MIla; Ep = 20,5 - 10° MIla; y5, = 0,9;
Ry = 8,5 . 0,9 = 7,656 Mlla; Ry = 0,75 - 0,9 = 0,68 MIla).

Pa6ouasa apmatypa kaacca A-III guamerpom 10—40 MM (R =
= 3656 MIla; Riw = 290 MIla; E,= 2 . 10° M[la); nonepegnas —
Knacca A-1 (Ry = 175 MIla; E, = 2,1 - 10° MIla). Harpysku nenpo-
JOJKHTENBHOTO JEHCTBHSA OTCYTCTBYIOT.
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2.15.2, Pacuernnifi npojer, Harpy3ku ¥ ycuaus

PacuerHbii nposeT GajKH paBeH DPACCTOAHHIO MEXAY ONOPHBIMH
PeakuuAMH, KOTOpHe NPH KPHUBOJHHEHHOA 3mope HANpsiKEHHH OT Jeii-
CTBUSl PEAKLHH PacnosoXeHbl Ha paccTosHHH 0,4 a OT rpaHH oNopl H
0,6 a or Topua Ganku, rae a = 0,275 M — AHHA ONMOpHO# yacTH
6anku.

' [Ipu paune G6anku L = 4,75 M 1 ee nponere B cBety [ = 4,2 M (cM.
puc. 2.40) pacueTHbIfi mponeT GajKH MeXAy OCAMH ONOP BLIYHC/ISEM MO
(bopwy.re

lh=142.04a=42+2.04-0275 = 4,42 u,

OnpezesisieM y9acTOK MPHIOXKEHHs HATPY3KH OT Beca KMajKH MPOCTEH-
KOB Bblilie NOJOKOHHHKA
la—t _ 442—4

2 2
Haxonum paccrosune or onopHoil peakuun 1o kpas Ganku

t = 0,6a =0,6 - 0,275 = 0,165 m.

Pacyernas cxema npuBesena ua puc. 2.43. Pacuernas Harpyska Or
seca 1 m® cTenn TommuHOR d = 38 cM ¢ yuerom KosbHIHEHTA HaLeKs
HOCTH HO Ha3HaYeHHIO vy, = 0,95

g, = Gydyyyn = 17,7 - 0,38 - 1,1 . 0,95 = 7,02 xkH/m?, _
rae G, = pg = 1,8 - 9,81 = 17,7 kH — Bec 1 M® crensi ¥; — Ko3bhdu-
LIHEHT HANEXHOCTH [0 HAarpyske,

Pacuernas narpyska ot Beca ¢yHIAMEHTHOH GajkHu:
_Ga%¥, _137-1,1-095
="~ ="
rae G, = 13,7 kH — Bec Gaaku [14].
Pacuernas narpyska or OKOHHOrO SamoMHEHHS!

gs = 0,49yy; = 0,49 - 1,1 - 0,95 = 0,51 kH/m?,
rae 0,49 kH — Bec 1 M® okoHHoro samosuenus [9].

Ipu pacuere B cranun Bossenenus (1-i cayuail 3arpyxeHus) yIuThH-
BaeM Harpysky OT Beca (yHIamMeHTHOH G6aJiKi, Beca CBEXeYJOXKEHHOM
KMaJKH H Beca 3alo/JHeHUs OKOHHOrO Mpoema.

Tak rak y, = 1,25 u< —:l,;l = %2 = 1,4 m (puc. 2.40), npunumaem

B pacder BeG KNalKkH OT GyHAaMeHTHOH GaJKH 0 BepXHEH rpaHH Kese3o-
6eTOHHOH o6Bsisounof Ganku (cM., nm. 6.53 [12]).
"OnpeziensieM paBHOMEPHO pacnpefieseHHYIo Harpysky OT Beca Moj-
OKOHHOH MNOJNOCH KJagk¥ ¥ (YHAAMEHTHOH GajKH
8= Gs + g, =702 . 125 4 3,01 = 11,8 kH/m.

Hanee BhuHCIAEM PaBHOMEPHO pachpefe/eHHYIO HArpy3Ky OT Beca
KJ1aKy NPOCTEHKOB Bbillle NOAOKOHHHMKA (cM. puc. 2.43)

g =g+ 6=1702.6=4212 kH/m.

Cc= = 0,21 M.

= 3,01 kH/u,

159



PaBHomepHO pacnpejesieHHas HarpysKa OT OKOHHOTO SanoJHEHUS
ge=g3 - 6=0,51.6= 3,06 kH/m.
OnopHas peakuus \

Ry = guo/2 + gy + gly/2 = 2522 49,19 0,01 + |
+ 284 41,06 kH.

Hsrubaomuii MOMEHT B cpepune nposera Gaiku

2 2 .
&ilo e &l 11,8.4422  4212.0212
M= 48 o= 0 BRI

+ 3’068' LA 35,87 kH - M.

[onepeunas cuaa
Q: = R, = 41,05 kH.

B pacuere 3akoHYeHHOro CTPOHTELCTBOM 3iaHHA (2-i1 cayvail 3arpy-
XEHHs1) NPH ONpENeNEHHH MOMEHTA WHEPHHH CeueHHs GalKH apMaTypy
HE YYHTBIBAEM, TaK Kak nosaraeM apMmupoBanue mexee 1 %. Ilpuunatoe
ceueHHe 6aNKH NpPHBEAeHO HA pHC. 2.42; yRJIOHAMH NOJNOK H pebpa mnpe-
Hebperaem.

[lnomane cedenus Gerona

At = A; + Ap = 400 4 700 = 1100 cm2,
rie Aj-— miomais MOJKH,
Af = bihy =40 . 10 = 400 cum?;
Ay — nyow@ans ceyenusi pebpa 6e3 MOJKH,
Aw = b(h— hi) = 20 (45 — 10) = 700 cm2.
Cratnueckufi MOMEHT WJIOWAZH CeYeHHS] GETOHa OTHOCHTEJBHO ocH
Xy — Xy (puc. 2.42) §) =400.5 4 700 . 27,5 = 21250 cm3,

rae z, = %0 =05 cM; z, = 46; l(,) = 27,5 cm.

HaXofuM paccTosiHHe OT LEHTpa TAMKECTH CeYeHHs GalKH X — X 0
OCH xl — JC1 -

Brigncasem mMoMent HHEpUHH NMJOIAanH CeYeHHS GeToHa OTHOCHTENBHO
OoCH Xx—X, HpOXOlIﬂHJ,eI;'I gepes3 LCHTP TAMKECTH CeYeHHs

20 - 453 i 45 2 (40 —20) - 108
T+20-45(§_19,32) 482010,

+ (40— 20) - 10 - (19,32 — 5)? = 203655 cu.

Ired =
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[Ipensap utenbHO onpefenseM IKECTKOCTb CeYeHHS dynnamentHo
Ganku Ge3 yueTa BO3MOXHOTO NOSIBJEHHA TPEUMH.

0,85E;/ 04 = 0,85 - 20,5 - 10® - 20,4 - 10* = 35,55 . 10 H . cm?

Mozyns ynpyrocti (HavasibHblfi MOAYAb KedopMaiufl) KAaaku omnpe-
JenfeM COracHo ykasanusam [12]

Eq = aR, = 1000 . 2,2 = 2200 MITa,
rie o — ynpyrasa xapakTepuctuka kaamku (ta6a. 15 [12]); R, — Bpe-
MEHHOE COMPOTHBJEHHE CXKATHIO KJaIKH,
e = kR =2.11=22 Ma,

3leCb B = 2 JIs KJaJKM M3 KMpMHYa W KaMmHel BCex BHOB.

OnpeneaseM BHICOTY YCJAOBHONO MOsiCa KJAAAKH, SKBHUBAJEHTHOTO IO
HECTKOCTH CEeYeHHIO OasKH

3 / 085E,1 8 /0.85 3555 . 1010
Hy=2]/ —5h =27/ 25 B0 0 66 om = 0,66 .
* Iomna yyacTka pacnpefie/ieHHsi NaBJCHHS OT IPaHu OMOpHI
s, = 0,97, = 0,9 - 66 = 59,5 cm.
JlnuHa omopuoFo ywyactka panabanku (cM. puc. 2.41)
a; =275 eM < 1,6h = 1,5 - 45 = 67,5 cwm,
rae h-— BHICOTA (yHAAMEHTHOH GasKH.
B coorsercteun ¢ n. 6.50 [12], BEuHCAREM ATMHY yuacTKa CMATHS
lo=a; 4 s, = 27,5 4 59,5 = 87 cm.
ITromany cMsaTus
A, = l.d = 87 . 38 = 3306 cmz.
Pacuernas naomans ceuenus '
A= (I, +d)yd= (87 + 38) . 38 = 4750 cm?.
Pacdetoe comporuBienne knagku Ha cMsiTHe

' S /A 3 /4750
R, =tR —-R]/E- MY 11,13
= 1,24 M[la<<[,1 . 1,2 = 1,32 MIla,

rre & = 1,2 no Tta6a. 21 [12).
IMpunuvaem R, = 1,24 MI]a.

[TpousBonum pacuer ceuenus Kjaafku Ha CMMITHe npH TPeyronbHoh
smiope AaBneHus, To ectb npy ¥ = 0,5: '

YdR,A, = 0,5+ 1,25 - 1,24 . 10? . 3306 = 256215 H = 266,2 kH >

>N¢ = Rl = 41,05 KH.

rie d=15—05¥ = 1,5—0,5- 0,5 = 1,25.
CreposarenbHo, npouHOCTb K/IaikM obecnedeHa.

6 718 ' . 16¢



=375 * =000 =375 OnpepensieM  MakcuMaJsibHOe

~jgjzuyy SHAUCHUE ODIHHAT TPEYTOJLHBIX
e SMIOP pacHpese/IeHHs HANPSAXKeHU
T st B COOTBETCTBHH C TrpaduKaMu H
AN e Gpe= dopmyaamu  Tabn. 13 mpun. 5
N 7 =194bellly  (cxema 4):
2 o5 B0 | o625 2¢,T _ 2-4212 .0,375
o . st =
460 cetibl)__LRrasoan - Umax = T TF = 195 16,375
£=165 =4, \te165 . 19.44 xH
7 =450 = 19,44 xH/m,

rre T=10,375 <y, = 1,25 m;

" Puc. 2.44. Pacuetnas cxema gyHzamenTHOH
6aJKH 715 BTOPOTO C/Iyuas SarpyXeHHs 6 =T +y,= %375 + 1,25 =
= 1,625 M.

PacueTtHasi cxema npuBejeHa Ha puc. 2.44.
Onophras peakuus

Ry = 0,50maxt; + 0,5g,0 = 0,5 - 19,44 . 1,625 +
4+0,5-11,8 - 4,75 = 15,8 4 28,03 = 43,83 kH.

HsruGatomuii MOMEHT B mposeTe GaJKi OT pACYETHLIX HATPY30K

2 12 .
M= °ma,;”‘ 0,333 + gLs“ — 1944 - 1,625% 1825 0,333 +-
4+ LT 3737 kH . .

lonepeunas cuna B Mecte NPUIOKEHHS ONOPHOH pPeAKLMH
Q == Rl == 43,83 KH.

M3 cpapHenns pacueTHBIX MSIHOAIONIMX MOMEHTOB H MONEPEYHBIX CHJ
BHAHO, YTO HauboJ/Iee onacHeIM AB/IsAeTca 2-f cayuali 3arpyxenus (B cra-
JAHH 33KOHYEHHOrO CTPOUTE/NbCTBA).

CrenoparenibHO, HSTHGAMUE MOMEHT OT HOPMATHBHbBIX Harpysok

3 lz .
M, =mesn o333 4 Be T - LOB G 535 ¢
BT 3391 kH . u,
TIE Omay, n = Tmax _ 19,44 17,7 kH/™M; g4 = 1%,18 = 10,7 xH/m.

2.15.3. PacyeT NpOYHOCTH HOPMANLHLIX CEUYEHMH

l“egme'rpuqecxue pasMmepH nonepedHoro cedeHus OaJKu NOKasaHH Ha
puc. 2.42,
Pacuer mpomssogmm no Gnok-cxeme 8 mpua. 4.
1. hy=h — a = 450 — 40 = 410 mm.
2. ® = o — 0,008R, = 0,85 — 0,008 - 7,65 = 0,789.
3. '\’bg = 0,9 < l.
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4. O'sc' u= 500.
0,789

0) —
ot oo 711 e \!mTr
6. M = 37,37 kH - m<< Rybj hj (hy — 0,5kf) = 7,65 - 400 - 100 (410 —

——05 100)-— 110,2.10®* H . mm = 110,2 kH - pom.
. Pacuer mpornomxaem no 6Jyok-cxeme 4 npui. 4.

37,37 . 108
6 % = Rbh = 765 - 400 410e = 0-073-
7. 0, = 0,073<0.5.
8. t=1—)T—2.0,073 = 0,076.
9. §=o 076 < Eg — 0,654
10, v = —05§ 1—0,5.0,076 = 0,962.
37,37 - 108
1. A‘=tho=365-o,962-410 = 259,6 mm,
12. p = Ay bk, = 259,6/200 - 410 = 0,0032.
13. }L=032ﬁ>}‘«mm-—-005% :

14. Ay = Ay = 259,6 Mm2,
IlpunumaeM npomosbHoe apmupoBanne Gankn 2 @G 14 Al A, =
= 30B Mm% > 259,6 mMm?

308 . 100

= 300410 — »38 %.

2.15.4. Pacyer npoOuYHOCTH HAKNOHHBLIX CeUEHM

HpnnumaeM NONEpEeYHoe apMUPOBAHME HPOACILHOrO pe6pa cbyrma-
MeHTHO# Oankn u3 2 ¢ 6Al. Illar NONEpeyHbIX CTepHeli: B KpaiHHX
yeTBepTAX npoJdera s = 100 mMm, B cpeguedl gacth s = 2560 mm; Ay =
= 28,3 mM?,

Hpoxsepxy NPOYHOCTH HAK/IOHHBIX CeYeHHH NPOHW3BOZHM B COOTBET-
CTBI/IH ¢ Oaok-cxemoit 11 mpua. 4.

. hy=h—a=450— 40 = 410.mm.
2 Q,,. —(Pb3(1+(Pf)Rbtbh =0,6 (14-0,183) - 0,68 . 200 - 410 = 3,96 %
x 104 H= 39,6 kH,
-Tae s = 0,6 n.rm TAXKEJIOTO GeTOHa;
bi b h .
o5 = 0,75 ("To)“’ — 0,75 L0200 100 _ o193 <05,
seck bj = 400 mmM << b 4- 3h; = 200 + 3 - 100 = 500 mm.
3. Q= 43,83 kH > Q. = 39,6 xH.
4. h =450 mm.

5, =100 MM<%h= 22§ MM; s = 100 MM < 150 mm.

6. s Poa (1 ) Rybhy  1,2(140,183) - 0,68 - 200 . 4108
T Smax = Q - 3,96 - 104

7. s= 100 MM << Sp g5 = 820 MM.

8 k=1+q=140,183=1,183.

9. k=1,183<1,5.

6* 183

= 820 MM.



11. .Qb. min =(Pb3katbho = 0,6 J 1,183 . 0,68 + 200 . 410=3,96 10t =
= 39,6 xH. _

12. 9s, min = Qb, min/2hy = 3,96 - 10*/2 - 410 = 48,3 H/mu.

13. Gsw = Rt Agw/s = 175-2 . 28,3/100 = 99,05 H/mm.

14, g = 99,05 H/MM > g, min = 48,3 H/MM. X

16. My = @pokRyb: =2 1,183.0,69 - 200 - 410% = 54,09 . 10° H X
X MM = 54,09 kH . Mm.

16. ¢y =V My /qsw = V54,09 - 10 . 99,05 = 739 mm.

17, ¢y =739 MM << 2h) = 2 - 410 = 820 mm.

18. ¢y =739 MM > h, = 410 mm.

20. Que = Qs min + gy = 39,6 - 10* + 99,05 . 739 = 46,92 . 10* =
= 46,9 xH. )

21. Q= 43,83 kH << Qo = 46,9 xH.

TpouHocTh HAKJIOHHEIX cedeHM#t (QyHmaMeHTHOH 6ajKHM JOCTATOYHA.

2.15.5. Pacuer nporn6os

OnpenenseM Heo6XOAMMOCTL pacdeTa OalKu N0 JedopMauHsM npu-
GnHXKeHHbIM MeTOZOM, cornacho n. 4.27 [6], yuwuthiBasi, 410 Harpyska
HEeNPONO/IXUTENBHOIO JeHCTBUS O‘rcchmyeT

po&=p~ -.00038205 10,, = = 0,037;
. (bj—b) hf (400 — 200y .
O =", = T 200- 410 =0,243.
I/Ia"lfa6.n. 29 [6] npu pa =0,037; ¢f =0,243 u ¢ - 0 naxomum } =

= 16. . '
[Tockoapky I/h, = 4420/410 = 11 <<’ = 16, pacyer no aedopmauHam
He Tpebyertcs.

2.15.6. Pacuer WMpPHHLI PacKpLITHSA TPEIYMH
B HOPMATILHLIX CEYSHHMSAX

IMlupuny packpbiTHs HOPMAJbHBIX TPEIUH OMNpefessieM € YYeToM
JUIMTeJLHOrO AedCTBUA Bceli Harpysku. IIpu 9TOM HanpskeHHs B apMma-’
Type OnpenesisieM YNpOIMIEHHBI CnocoGOM B COOTBETCTBHH € pPeKOMeHia-
wusmu . 4.10 [6].

Harubatonuii MOMeHT, COOTBETCTBYIOMHE (aKTHYECKOMY apMHPOBAHHIO

0¢ 308

sl
M,=M, _3391 | 96

= 40,23 . 10® H . mm,
rae Ay = 308 mm® — cbax'mqecxa;x nJomant npuHATOl apmarype; A.=
= 259,6 mM? — muiomagb apMaTypel, TpeGyemas IO pacdyeTy NPOYHOCTH
HODMAaJbHEIX CEYEHHH,

Torpa’

= Ry 3" = 365 0010 = 307,7 MIa.
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IllppHua pacKpeITHS TpellHH, B COOTBETCTBMH c I. 4.14 [10],

Borer = chm%—z 20 (3,5 — 100p) Y d =

=1-1,543 . 12250, 90(3,6 — 100 - 0,0038) }/ T4 = 0,357 my,
rie 8 = | nna usruGaembix snementoB; ¢; = 1,6 — 15p = 1,6 — 15 X
% 0,0038 = 1,543; n = | npu crepxHeBofi apmarype NepPHOIHYECKOTO
npoduasn, :

Ill#prna packpbTHs TPEUMH OKa3anach GO/bLIE AOMYCTUMOH @erep ==
= 0,3 mm (cm. Ttaba. 2 [10]). M3 ycnoBus wmpnubl pacKpeITHS TpemuH
ZlBenuqHBaeM Inamerp paboueli apmatyphl. [Ipunumaem d = 16 wmm,

s = 402 Mm%,

Torna
Ag _ 402 _ .
B = b, = 200 410 — 0:004%;
M, = 33,91 - 10° - 5‘,‘% —52,51.10° H - v
33,91 . 108 .
Oy = 365 m = 235,7 Mﬂa,

¢ =1,6—15.0,0049 = 1,527;
G =1-1,527 -1 227 90(3,5—100 - 0,0049) }/T6 =
= 0,273 MM << 0,3 MM,

TO €CTb IIMPHHA PACKPBITHS TPEHIHH HE NpeBHIUaeT aonyctumyio. Okon-
YaTeJIbHO T[pPWUHHMaeM npojoibHOe apmupoBanue 2 @ 16 Alll, A, =
= 402 mm2,

2.16. ®YHAAMEHTb NOMl KOJNOHHLI

QyHpaMenTH [OA KOJIOHHBI BHINOJHSAIOT W3 MOHONHTHOTO WJH cGOp-
HOro ese3oberona. PynpaMeHTE W3 COOPHOrO Kesie306eTOHA Le/eco06-
pasHel npu GOMBIIOH HX [OBTOPAEMOCTH H OGOCHOBAHHM 3KOHOMHYECKON
5(xpeKTHBHOCTH, B HEKOTOPHIX CAywasXx NPUMEHSIOT COCTaBHHIE KeJe30-
Getonnble QyHIAMEHTBI M3 COOPHOrO KeJe306€TOoHA.

Tay6uny sanomenus dynnamenTa Ha3HAYAIOT B 3aBHCHMOCTH OT THAPO-
TEO0JIOrHYECKHX YCJIOBHA Ha MJIOMAJIKE CTPOHTENbCTBA, IVIYGHHBI IpoMep-
3aHHA, HaJHYHS MOA3EMHOrO XO3714CTBA, 3aleNKH KOJOHHE H Ha OCHOBA-
HUM TEeXHHKO-3KOHOMHYECKHX pacueToB, B coorsercrsuu co CHull [11].
Bepxuuii o6pe3 ¢ynnamenta o6b4HO Haxomutcs Ha orMeTke —O0,15 M,
4TO CBAI3aHO C OKOHYaHHeM paboT HyJ/IeBOrO LHKJA A0 MOHTaXa KOJOHH
Kapkaca.

IlogomBy ¢yHnameHTa npu HEHTPaNbLHOR Harpy3Ke WM GJHSKOH
K Hell NPUHMMAIOT KBAajpaTHOH B mJaHe. [Ipu BHELEHTPeHHOR HArpyske
MOIOIBY PEKOMEHAYeTCs MPHHHMATb NMPAMOYTONbHOH (OPMBI € OTHOIle-
HHeM cTopo He meHee 0,6 u ¢ GosiblIeH CTOPOHOM B MJIOCKOCTH AEHCTBHA
MaKCHMaJILHOI'O H3THGAIOWIEr0 MOMEHTA, :
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DyuaaMeHTH COCTOSAT M3 NJIMTHOH YacTH W MOIAKOJNOHHHKA CO CTaka-
HOM VIRt -3afieiKH cOOPHOM KOJOHHHL. I1nHTHAas YacTh MmeeT OOBIYHO CTY-
nenuaryio ¢opmy. KosanuecrBo cryneneit — He 6ojee TPeX U SaBHCHT
OT pasMepoB MOJOIIBEL, a TAKXKE OT Pa3MepoB IONEPEYHOrO CEYeHHs NOf-
KONOHHKWKA. Bce pasMepnl MJIMTHOH 4YacTH, a TakKKe NOJKOJOHHHKA B NJ1a-
HE N0 HAPYXKHEIM TpaHAM JOJKHBE Obitb KpaTHe! 300 mMm. Pasmepn no
BHICOTE MOJNKOMOHHMKA -H IJUTHOH YacTH HAas3HayaioT KpatubiMu 150 mm.
BRICOTHI CTyIEHeH NMTHON YacTH npHHHMaOT paBHbIMH 300 1 450 mMu.

3asopbl MeXAy CTeHKaMH CTaKaHa M KOJOHHOH 1/1f BO3MOXHOCTH
PHUXTOBKH U KaueCTBEHHOTO 3ano/iHeHHs OeTOHOM NPHHHMAIOT B HHXKHEH
yacTH crakaHa. 50 MM, a B Bepxueill — 75 MM. Bhicora cTakana poskHa
6biTe Ha 50 MM Goablie TyGHHE 3aiesiKu KOJOHHBL. ['MyGuHY 3afenku
KOJIOHHBI NPAMOYTOJNLHOrO CEYEHHs B CTaKaH, a TaKXke TOJUIMHY CTEHOK
aPMHDOBAHHOTO CTAKaHA NPHHHUMAIOT B 3aBUCHMOCTH OT KCUEHTPUCHTETA
neiicTylomeil nopMadbHOR cuabl. [lpu ey < 2h, (h, — Goiblnii  pas-
Mep CeuyeHHsl KOJNOHHBI) I'MyGHHY 3aJe/]KH KOJOHHBI HA3sHAYalOT He MeHee
he, a tomupuny crewok 0,2h.. Ilpu e, > 2h, riy6uny sajiefKu yBeauuu-
BaroT 10 1,4k, a tTonmmuny cresok 10 0,3k.. Ilpu 3TOM TOMLHMHA CTEHOK
JO/KHA Obithb He Menee 150 MM.

I IBYXBETBEBBIX KOJIOHH TMyOHHY 33e/KH NPHHUMAIOT HE MeHee
ht = 0,5 -+ 0,33k, (h, — paccrosnue MeXAy HAPYXHLIMH  paHAMH
BeTBEH KOJIOHHBI, M), a TOJIUHY CTEHOK cTaKaHa He Mmenee 0,2h.

Kpome Toro, riy0uHa 3aje/Kd PacTsHYToH paGouel apMaTypel Ko-
JIOHHB B (DyHZAMEHT I/ NPSAMOYTrOJbHBIX KOMOHH IIPH apMaType KJaacca
A-11 pomxHa 6uITh He MeHee: A/s Kiacca GeToHa konoHHB B15—25d,
a s kaacca B25 u seune — 20d (d — HauGoablMi AHAMETP NPOAOIb-
HOH apmaTypHl NOIKPAaHOBOH 4acTH KoOJIOHHEY). Ilpn apmatype Kaacca
A-111 ray6uny 3ame/iku npUHUMaIOT Ha 5d Gosblie, dem Ada kjaacca A-11.
Jlns IBYXBeTBeBHIX KOJMOHH IVIYGHHY 3afle/IKi HasHaualoT Ha 5d Gonblue,
YeM JiIs1 COOTBETCTBYIOIHX NPSAMOYTOJIbHBIX.

MuuAMa/bHYIO TOMIMHY CTEHOK HeapMHPDOBAHHOIO CTaKaHa MOBEPXY
caenyer npuhumarh Gosee 0,75 raiy6unnl crakana (npu rayOuHe crakaHa
MeHbIIeH, ueM BelcoTa nojxoJonnuka) u Gosmee 200 mm. Tomuuny npma
CTAKaHA Ha3HaualoT no pacdery u ne menee 200 mm. :

IMox MOHOMMTHBIE (yHIAMEHTHl HE3aBHCHMO OT TPYHTOBBIX YCJOBHH
(kpoMe CKaJbHBIX TPYHTOB) DEKOMeHIyeTcs IpelycMaTpHBaTh GeTOH-
Hyio noarotoBky tomuuHod 100 MM u3 Touero 6eToHa, a noa cGOpHbIMH —
U3 cpenHesepHucroro necka ciaocem 100 M. . \

MononuTHEE (GyHAAMEHTH H3rOTABAMBAIOT H3 Getona KJacces B12,5
u BI15, cGopuse — B15; B20 u B25.

TTopomBb! GYHIAMEHTOB PEKOMEHAYeTCA apMUPOBATb TUIOBBIMH YHM-
hHIHMPOBAHHBIMH CBAPHBIMU CETKaMHU, YK/AabiBAEMBIMH B 1Ba €108 C pabo-
yeft apMaTypo# BO B3aUMHO NEPNEHIUKYNAPHOM Hanpasaenud (1. 3.28 (8]).
Jonyckaetcss apMHPOBaTh NOAOLIBE (DYHIAMEHTOB HHIMBHIYAJbHBIMH
CBapHbIMH WJH Bs3aHbBIMH ‘ceTkaMu. [JIBa KpaflHHX psaja nepece-
YeHHH CTEpXKHEH [0 MepUMeTPy CeTKH B JIOOOM C/aydae JONKHBI OHITh
COeMIMHEHE! CBApKOH, UTO HEOOXOIMMO s yJyulneHHMsA aHKEPOBKH apma-
Typhl. ApMaTypy CETOK peKOMeHjyercsi npHHuMath Kiacca A-II. Moxer
NpUMEHSIThCS TakXke apMartypa Kiaacca A-III npu ycaoBuu npoBepkH
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WHPHHBI PACKPHITHA Tpemun. [luamerp paGounx crepxHel apmaTyphi
NOJOIIBbY, YKAANHBAEMOR BAOMb CTOPOHE Pa3MepoM 3 M U MeHee, JOMKeH
Oeith He Menee 10 Mm, a cTepxHef, yKJIaJBIBaEMBIX BIOAb CTOPOHBI Pas-
MepoM Gonee 3 M — He meHee 12 mm. Illar paGouux crepxkuell He KomxeH
npeBbimath 200 Mm (06wMHO ero npuHEMaloT paBHbM 200 MM).

Tommuuny 3amuTHOrO €105 GeTOHa AJisi paGouell apMaTyphl NOJOLIBHI
MOHO/IUTHBIX (DYHIAMEHTOB NPHUHHMAIOT He MeHee 35 MM NPH HANHYMH
GeTOHHOH NOATOTOBKH, a NPu ee OTCyTcTBHM — 70 MM. B c60pHBEIX dyH-
JlaMeHTax ¥ MOAKOJIOHHMKAX MOHOJMTHHIX (DYHIAMEHTOB SalMTHBLII CJIOMH
Jo/KeH OuThb He Menee 30 MM,

IlopkonOHHMKE apMUPYIOT NPOJOABHOH U MONEpedHOH apMaTypok
N0 NPHHUKMNY apMUPOBaHHs KOJOHH. [lnomane ceuenus mnpomoabHOMN
apMaTypel ¢ KaxJI0of  CTOPOHBl NHONKOJNIOHHHKA JO/KHA OHITh HE MeHee
0,05 % naomazu nonepeyHOro ceveHHs NOAKOJOHHWKA. JMamMeTp mpo-
JOJIbHBIX CTEPIKHEH MOHOJHTHEIX MOAKOJOHHHKOB JIO/KEH OBITH HE MeHee
12 Mm. TIponosbuyio apMaTypy NOAKONOHHHKOB MOHOJHTHHX (byHLaMeH-
TOB NOPuU OTCYTCTBHH I'PYHTOBBIX BOJ, PEKOMEHAYETCA  YCTAHABJAUBATL
HEMOCPEJACTBEHHO Ha GeTOHHYI0 NOATOTOBKY, 3aKaHUMBas HX 31ech 663
KDIOKOB H OTTHGOB. '

[lonepeuHoe apMHpOBaHHE CTEHOK CTAKAHA C/EAyeT BHIIOMHATL FOPH-
30HTA/JbHBIMH CBAPHBIMH CETKaMH C YHUGHUHPOBAHHBIM IaroM. CrepxxHH
STHX CETOK Pacno/aralTca y HApPyXHLIX M BHYTPEHHHUX NOBEpXHOCTEH
CTEHOK. Jluametp apmaTypel CETOK NpPHHHMAETCs [O pacueTy, HO He
MeHee 8 MM K He MeHee YeTBEPTH AMAMETPA NPOJAOJILHOMN apMartypel NoJa-
KOJIOHHHKA. Paccrosume mexIy ceTKaMu cJjefyeT HasHauaTh He GoJee
1/4 rny6uger ctakasa u we Gosee 200 my. CTepMHH NPOLOJIBHOH apma-
TYPHl NOAKOJIOHHHKA HOJXKHBI NMPOXOANTh BHYTPH fYeeK CBAPHBIX CETOK
NIONEPEUYHOH apMaTyphL.

B cayyae Heo6XoauMocTH (mOC/IE NPOBEPKH HA MeCTHOE CxKaTHe GeToHa
(byHIaMeHTa [0 TOPHOM KO/MOHHBl B NPEANONOKEHHH UEHTPANBHOLO
CKarths Ge3 ydera cuen/ieHusi 6eTOHa KOJNOHHB M MOJKOOHHUKA HA Bep-
THKaNbHBIX TPaHAX) NOX RHOM CTAKaHA yCTAHABAMBAIOT IBE CeTKH KOC-
BEHHOIO apMHDPOBAaHHsA. '

Bosee neranbHble cpefieHHs O KOHCTPYHPOBAaHHM (YHAAMEHTOB ITpH-
Besens B [8].

Ilpu npoekrrpoBanun (yHAaMEHTOB pasMephl MOZOWIBH ONpeNesiorT
N6 HOPMATHBHBIM HArpyskaM M3 pacyeta TPYHTOBOIO OCHOBAHMHS.

17 01HOSTAXKHBIX NPOMBIVIEHHBIX 3JAHMI C KOJOHHAMH Ha OTIEJLHO
CTOAMUX (yHIAMEHTaX CO CBOGONHO OmMEpThIMH (bepMaMH WM GaJKaMHu
H TPY30NOABEMHOCTBIO KpanoB n0 500 kH BkawouwrtenbHO npu Heko-
TOPBIX BHZAX TPYHTOB M YCJAOBHAX HX S3a/jeraHus pacyeT OCHOBAaHUA
MOXXET OPOW3BOAMTBCH [0 HOPMATHBHBIM JaB/eHUsiM 6e3 [poBepKH
0cajioK.

IIpn onpenenennu HauGoOAbILEro aBAeHHS HA IPYHT y Kpas MOAOLIBBI
BHELEHTPEHHO HArpyXXeHHbIX (YHIAMEHTOB OJHOSTAXKHHIX [POMBILIEH-
IBIX 37aHHH HEOGXOAMMO YUYHTHIBATHL CJIEAYIOLIME OCHOBHbiE KOMOMHALUH
IIOPMATHUBHLIX HarpysoK:

nepsasi KOMOHHALMA (417 KONOHH KPalHEro W CpefHero psja) — Bce
NOCTOsIHHbIE, BPEMEHHble LIHTENbHEIE, CHETOBAs M BETPOBAs HArPY3KH;
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200 300300 BTOpass KOMOWHAUHA (V17 KONOHH

Kpalnero paja) — BCe IMOCTOSTHHHIE H
L, -0/50  BpeMeHHble JJIMTE/bHbIE, CHeronas, BepTi-
Ry, ¥ KaJIbHasi H FOPH30HTaNbHasi HATPY3KH He
Gosiee 4eM OT JBYX MOCTOBHIX WJH IOA-
R BECHBIX KpaHOB;

Y BTOpas KoMGuHamua (I1s KOJIOHH
b = cpeaHero psifa) — Bce NOCTOSHHBIE H
. /2 “/90  ppemeHHble IJIMTENbHBIE HATPY3KH, CHe-
I l roBas, BepTHKaAbHAs Harpyska He 6oJiee
Bk T /,,{,,,;0 yeM OT YeThbipeX MOCTOBHIX HJM NOJ-
< " BECHBIX KPaHOB U TOPH3OHTAJbHAA He

Go/iee 4eM OT ABYX.
Puc. 2.45. Pacuetnas cxema ycu- CueroBasi Harpy3ka Y4YWTBIBAaeTCst
Jufl gas Q)yﬁﬂaMeHTa TOJILKO TpH 6osee HEBBI'OOHBIX pe3yﬂb"

Tarax, 4eM Te, KOTOpble I[0Jy4aloTcd,
ec1y ee He YUHUThIBATb.

Pacuer ¢ynnamenToB no npounoctu (onpene/eHue BHICOTH IJIHTHOM
yactd (yHaaMenTta, pasMepoB cryneHed, apmarypel ¢yHIaMeHTa) [po-
H3BOJSAT Ha OCHOBHOE, AOMONHHTe/bHOE HJIM 0cOf0e COYeTaHHE PACYeTHLIX
Harpysok npu Kosbouuuenre vy > 1. ’

B mobfoM caydae cpellHee JaBAGHHE Ha OCHOBAHHE IIOJ NOJOLIBOH
¢yHnameHTa He JOAXKHO MPeBHILATh PACYETHOTO CONPOTHBAEHHS T'PYHTO-
Boro ocHosaHus R. HauGoabluee naBneémue Ha IPYHT Y Kpas MOZOITREI
BHEIIEHTPEHHO HAarpyXeHHOTO (yHIaMeHTa He JOMKHO mpesbiate [,2R.
Kpome Toro, ais ¢yHaaMeHTOB KOMOHH, HeCymUX Harpysky OT KpaHOB,
JOJIXHO GHITb ofecrneyeHO MONHOE KacaHue NofourBoA dyHaaMeHTa rpyHTa
ocHoBaHus (puc. 2.45).

2.17. PACMET BHELLEHTPEHHO 3AIPYXEHHOIO ®YHAAMEHTA
C NOBLIWEHHBIM CTAKAHOM NOJA KONOHHY KPAWHEIO PARA

2.17.1. [DaHuble gNs NPOEKTHPOBaHHSA

[ay6una sajsoxenus ¢ynnamesta npuusta d; = 1,95 m. OcnoBa- -
HHEM CJAYXUT CYIVIMHOK ¢ Kos(punuenrom nopucroctd e = 0,8, pacuer-

HbIM 3HAYEHHeM YHenbHOro cuenienus cip = 8 klla, yrioM BHyTpPEHHEroO
Tpenns @ = 17°, nokasarenem Tekydectd I; = 0,8 u ocpelHeHHbIM pac-
4eTHHIM 3HAaYEHHWeM yJeapHOro Beca i = 17 kH/M®.

Beron xnacca B12,5; xosdouument ycaoBuii paCote Ve = 1,1
(Ry =173 - 1,1 = 8,03 MIla; Ry = 0,665 1,1 = 0,731 MIla). Ap-
Matypa HHXKHeH ceTKH ¢yHIaMeHTa M NPONOJbHAs apMarypa CTaKaHa
u3 crepxuelt kiaacca A-II (R, = 280 MIIa). :

Ilox noxowBo# bynaaMenTa npesycMOTpeHa NIOATOTOBKA TOMIIHHOA
100 MM u3 Gerona Kaacca B5, sawuTabIA ciaoft 6etona 3,0 cM.

2.17.2. Ycunus, peAcTayiowiue Ha oCHOBaHMe

Pacuernas cxeMma ycusuii, jpeficTByomHx Ha (yHAAMEHT, NOKasaHa
Ha puc. 2.45. Pacyernne ycumis M, N, u Q,, nepenaBaeMble KOJIOHHOH
dyHAamenTy, NpUHHMaeM MO NAHHBIM Taba. 2.12, npuueM HX 3HAYEHHA
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yMeHBILAEM BJBO€, TAK KaK B OJOK-paMy BXOJAT JBe KOJOHHBI KpaiHHero

pAna.
OnpenensieM pacueTHhle HAarpy3Ku OT Beca YacTH CTeHHI, Iepejaro-

uiecsl HEemocPeACTBEHHO Ha (DyHIaMeHT:

npu y; > 1

0 =0,/2 4+ 6,9 =62/2 +6,9 1,1 = 38,6 kH,

Ile Og-— BeC HHXHHX CTEHOBBIX MaHenedl H OCTEKJEHMS B GJIOK-pame
(ua ywactke gnuuoit 12 M); 6,9 kH — Bec omgnoil pyHnamenTHOH Ganku
anugod 4,75 M;

mpu y; = 1

0 = o/y; = 88,6/1,1 = 35,1 kH.

- BbIYHC/ISIEM 3KCLEHTPUCHTET (PacCTOSiHHE OT OCH CTeHbl J0 OCH (yH-
IAMEHTA Npu ToMluhe creHoBof namenn 200 mm)

0
=2 +%=04m

Hsrubatomuii MOMEHT OT pacyeTHOM HAarpysKu OT Beca YYacTKa CTeHHl
OTHOCHTE/NIBHO OCH (yHHaMeHTa:

npu vy =1

oe, =—35,1 . 0,4=—14kH - m;
npu yy> 1

ge;, = —38,6-0,4=—15,4 kH. m.

Cymmapuble ycuawms, AEHCTBYIOI(HE OTHOCHTEJIBHO OCH CHMMETPHM
nojowsH GyHAAMeHTa, onpejeqaseM no ¢opmynam:

M; =M, + Q. H + oey;
Nf=N‘+0',

rie BelcoTa ¢pyHpamenta H = 1,95—0,15=1,8 m.
Pesynbraral cBogum B Taba. 2.14.

Tabauya 2.14

= . Yennus or Yeunus Yeuaus Ha yposne
§ = | ] gg KOJIOHH bl OT CTeHh! noaowsk (pyuaaMenTa
ez | &2l g5 i
C8 | 83| 225 | Mo | Mo | Q| Qb Jo | gen | Mpo [ Np o fe=7
gsi1 89 2 es KH.M KH kH kH.m | kH | kH.M | gyoy | xH "
npr | 1 [1,2,5| 836| 380 | 191| 344 103,4| 415 | 0,95
Y= 2 11,23,4(—11,11 591 |—86 |—155]} 35,1 —14 | —25,1 626 | 0,04
3 |1,3 4 [—129| 554 |—9,3 | —167 ~30,71 589 | 0,05
npu 4 |15 96,5 378 21,81 39,2 120,3] 417 | 0,29
yp>1 g 1,3,4,6{—735| 587 [—21,4|—385| 38,6|—15,4|—127 | 626 | 0,2
1, 2, 3,
4,6 —T71,3| 632 | —20,5{—37 —124 |1 671 | 0,18
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[lpu cocTaBNeHHH KOMOGHHAUMH YCHIMA OT pAcCYETHbIX HArPY30K NpH
y; = | yuTeHbl yKasaHHsl MO ONpejeleHHI0 HauGOJblIEro AaB/IEHHS Ha
IPYHT y Kpas MOJOLIBEI BHELEHTPEHHO HATPYXEHHHIX (yHJameHToB. Pac-
yeTHBIE YCWAMSL NP Y; = | nOJydYeHB! JefeHHeM DacyeTHbIX YCHJHH
OT OTHEe/bHBIX BHJIOB HAarpysoK npu y; > | Ha cooTBeTcTByIOMmHE KO-
LMEeHTH HAJEXHOCTH MO Harpyske.

Pacuerneie ycunus npu y; = 1 onpexgenenbi ¢ yueTtom KoadduiueHTa
coyeTanuit Harpysok, passoro 0,9.

2.17.3. Pasmepsi nogowssl hyHRAMEHTa

Pacuer BegeM [0 HarpyskaM npH y; = | MeTOZOM nocseoBaTebHBIX
IPHONKEHH.

Jlas ompeme/eHHs MPEJBAPHTE/JbHBIX .pasMepPOB TNOJOWBH  (yHAaa-
MeHTa DACYETHOE CONPOTHBJEHHE OCHOBaHHS Ry NpUHUMaeM no Taba. 1
npun. 3 CHull 2.02.01-83 [11].

Ipu e = 0,8 u I: = 0,9 (m1a cyriunka) Ry = 150 kIla. ,

[IpenBapuTe/ibHO ONpEJE/IAEM pPasMEP MeHblUeH CTOPOHBI HONOIIBBL
¢yHIaMeHTa, HCXON M3 ero paGoThl HA LEHTPA/bHOE 3arpy’KeHHe MaKCH-
MaJbHOH [POJONLHOR CHJIOH,

N, — %
- o - 626 -
b= ]/R0 ———N —V150—20- 15 = 238 M,

rae v, = 20 xH/M® — cpe;mﬁﬁ yIenbubifi Bec (yHIAMEHTa H TPYHTA
Ha ero ycrymax. :
3anaemca GauxKaiimuM kpathbiM 300 MM pasmepoM b = 2,4 M 1 OTHO-

b
weHueM m = — = 0,8.
Toraa GoOabllas CTOPOHA HOZOWBH (PyHIAMEHTA

b 24

Tak kak pasmepsl a U b kpaTHe 300 MM, ocTaB/IseM nojayyeHHbe pas-
MepHl s JanbHelluero pacuera 0e3s H3MEHEHHH.
INnomaar QyunaMedTa

A=—ab=24.3=72m.

MoMeHT cOnpOTHBJEHHA NOZOMWBH (YHIAMEHTa

VTounseM 3HAYEHHE PACUYETHOTO CONPOTHBIEHHSI TPYHTA OCHOBaHHH,
cornacno m. 2.41 [111:

YetVe, . .
R= —%—- (Myk:byin -+ Mg dyyn + Mecn) =
=1—i‘l(0,39. 1-2,4.174+257-1,95 17 45,15 . 8) = 142 k[Ta,
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rae Yo = 1 RISt CYNVIHHKOB; Y2 = 1 1451 31aHuH C rHOKOM KOHCTPYKTHB-
poil cxeMofl; k=1, ecnin xapakTepuCTHKH (P M €) onpejesieHbl HCOHITA-
nuAMH; k.= 1 mpu b<<10 M; yi1— ocpenHeHHOe 3HauY€HHe yIENbHOro
Beca TPYHTOB YCJOBHO NpHHsiTO paBHmiM 17 kKH/m*;, M, =0,39; M, =
= 2,57; M, = 5,15 — Ko3(duuuenTs, 3aBUCSILHE OT ¢ H IPHHUMAEMbIE
ro Taba. 4 {11}]. '

[poBepsieM NpHHSITBIE pa3Mepbl NOAOLIBLI QyHAAMEHTa HCXOMs M3 TOTO,
YTO MAKCHMAaJbHOE JABJNEHHE HA TPYHT Dy max HE NOJKHO NPEBHILATH
1,2R, MHHHMANBLHOE P, min HE LOMKHO OHTb MEHbIIE HYJMS, a CpeiHEE
Pn, m DOMEKHO ObITh He Goabme R.

JlaBnenne Ha TPyHT onpegnensieM no ¢opmyJe

N M,
Pn= Vpnd; + a + WV
Kom6unauus ycumuit 1: -
Pa=20-195422 1 18439 1 5764 987;
Pn, max = 39+ 57»6 + 28,7 = 125 KHa< 1,2R = 1,2 <142 = 170 Kﬂa;
Pn, min = 39+ 57,6 — 28,7 = 67,9 k[Ta > 0;
pn,m =39 4 57,6 = 96,6 xIla<< R = 142 klla.
Kom6unanus ycnnuii 2:
626 |, 95,1 )
p,=20-1,95 + 75 £ ?,6-=39+86,9i7,
Pn. max = 39 4 86,9 4+ 7 = 133 k[la << 170 kIla;
P, min =239+ 86,9 —7=119klTa>0;
Pn, m= 39+ 86,9=126 «lla < 142k[1a.

Kom6unanusi ycuanii 3:

589 | 307 )
pn=20- 1,95-}-7,—2 i3—ﬁ=39—|—81,8j:8,5,
Pn, max = 39+ 81,8 4 8,5 = 129 kI[la << 170 k[a;
P, min=239 4+ 81,8 —85=112«lla>0:

Pn.m =39 4 81,8 = 121 klla << 142 k[]a.

Taxk kak naBnenue p, BO BCeX TPeX KOMOMHAIHMSAX YCHJHMH 3HAUH-
TC/IbHO MEHbIE JONYCTHMHIX 3HaueHWH, TO C IeJbI0 SKOHOMHH GeToua
IpHHAMAeM CJIEeAYIOIHE pa3Mephbl MNONOMBH (yHaamMenTa: a = 2,7 M;
b= 24 m.

Torma A = 2,4 . 2,7 = 6,48 M2, W = 2,92 M2

3navenne R He u3MeHsieTcsi, TaK KaK INHPHHA GyHiaMenTa b = 2,4 M
ocTanace OpeXHeH.

[IpoBepsiem naBneHue pn,mar U Pn,m N0 KOMOMHALMH YCUJHE 3, KOTO-
past naer HauGojibilee HX 3HaueHHe!

Pa max = 20+ 1,95 + g2 + 2o} = 144 kTla < 170 xIla;

Prm= 201,95 4 222 — 136 kI1a < 142 kTTa.
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JlaBsienye Ha TPYHT MeHblle JONYCTHMBIX BeJHUYHH NPH HE3HAUHTEJNb-
HOM 3anace, YTO yKa3niBaeT HAa NpaBHJAbHEI noafop pasMepoB ¢yHAa-
MEHTa, A :

[To komGunauuu 1 (€mar = 0,25 M, Tabn. 2.14) nposepsieM BO3MOX-
HOCTb OTpBIBA NOJOIIBH (yHAaMeHTa OT OCHOBaHHSL:

45 1034 _ 67 6 kIla~>0.

pn,mtn =20 " 1’95 +m_ 999

CrenoBaresibHO, OTPHIB MOJOIIBH HEBO3MOXKEH, TPHHATHE BO BTOPOM
NpHOAMKEHHH pa3Mepbl MOAOUIBH (yHIAMEHTa JOCTATOYHEL
Pacuer ocagoKk ¢yHHaMEeHTa B JaHHOM NPHMEPE He NPHBOLHTCH:

2.17.4. PacyerTHbie AaBneHus
B rpysTe noA noAowsoi GyHAAMEHTA

[TpunuMaeM pasMepbl H KOMHYECTBO CTyNeHeil ¢yHJaMeHTa, pasMepel
cTaKaHa U NOJKOJOHHMKA coryiacHo ykasanusiM n. 2.16 (puc. 2.46).

[ny6uny crakaHa onpefesisieM HCXONs M3 TVIYOHHBI 3a/e/IKH KOJIOHHBI
no otMerkn — 1,000 m.

BO3MOMHBIMH pAcuyeTHHIMH KOMOHHALMAMH SBJSIOTCA KOMOHHALMH
5 u 6 (rabn. 2.14).

TlaBnenus TMoj TOKOWIBOH (yHIaMeHTa BHIYHC/ISIEM Ha Kpaio, B ceue-
gusx I—1, 2—2, 3—3 u no ero ocu (puc. 2.46).

Kom6unauus ycunauit 5:

Ny M; 626 | 127
Pmax= 74 + ' = 545+ 555 = 96,6 + 43,5 = 140 «[la;
A, )
p= + o L — 96,6+ 43,5 Pgr = 126 xlTa;
N M
pa= o + o L = 96,6+ 43,5 gz = 116 x[Ta;
N, M '
pa= = + = 96,6 + 43,5 g = 106 x1la;
Ny
Put =73 = 96,6 klla.
Kom6unauusa ycunuii 6:
Prmax = o+ 22— 103,5 -+ 42,5 = 146 xTTa;
py = 103,5 + 42,50 = 132 kla;
0,6 )
pa = 103,5 4 42,5r35 = 122 x[la;
ps = 103,56 + 42,5-19’@33 = 113 kI1a;

P, = 103,5 kl[Ta.

Bo BceX CeUEHHAX JaB/ieHHe B TPyHTE NPH KOMGHHALHH - YCHIIHH 5,;«:
ABJSETCH OOJbLUIUM. : . .
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2.17.5. Pacyer npouHocTH ¢yHAaMeHTa Ha NpONaBAHBAHHE

Taxk kark paccmarpuBaercsi QyHIaMEHT C HOBHILEHHBIM NOJKOJMOHHH-
KOM, TNpOYHOCTh (yHJaMEHTA HA 0POXABJAMBAHHE [0 TPAHH KOJOHHBI
He MpOoBEpsieM.

Jlnsi npoBepKH NPHHSITOR BHICOTHl HEPBOH CTYNEHH BBIUMCASIEM poy-
HOCTh MO TPaHd MJIOCKOCTH nponaBiuBanust CDEF, napananenabHOl MeHb-
me#t cropone momoinBh ¢dyHaamenta (puc. 2.47).

Paamep HMKHell CTOpPOHBI TPaHH NJIOCKOCTH TPOAABJAHBAHHS

byy = by + 2hy = 1800 + 2 - 300 = 2400 mm.
Cpennuit pasmep sTOfl TpaHH

by b, _ 2400+ 1800
= 5 = 5 = 2100 mm.

Briuncasiem miomane npsvoyroasiuka ABCD
A = 150 - 2400 = 360 - 10° mm®
Pacuernyio nponaBauBatomylo cuiy F onpeieasieM no dopmyse
F = Apmax = 360 - 10° - 0,146 = 52,6 - 10* H.
[IpoBepsiem ycioBHE
F =526 .10 H<<aRptinh =1 -0,731 - 2100 . 300 ==
: = 461 - 103 H,

TO €CTb NpPOYHOCTL HA TMpOJABJIHBAaHHE IO paccMarpHBaeMofi TIpaHH
M BHICOTA NEPBOM CTYMEHH AOCTaToYHH. (37ech KospduluueHT o = | ana

TAXKeNoro GeToHA).
AHanoruyno npoBepsieM BBICOTY BTOpPOH CTyileHH (DyHAAMeHTa.

u

450,300

Puc, 2.47. PacueTdasi cxema HHXHell CTylneHH
Ha NpOAAaBJHBAHHE

Puc. 2.48. Ceuenne nas pacueTa mpogoabHoft
1 U TONepevHol apMaTypel NOJIKOJIOHHHKA

N 4 " }7 6/43
. ’r_ \F . //

\ v :
§ N S p: i
3N T AH—1(8
N L 2
SD/\ 4 v

>
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BricoTy crymeHedl B HanmpaBneHHH OoJabilieli CTOPOHBI MOJOLIBH  (yH-
NaMeHTa He [pOBepsieM, TaK KaK pasMepbl IrpaHedl NJIOCKOCTH 0poJaB-
JiiBaHUsi Gonblie, 4eM B pAcCMOTPEHHOM BhIle CJaydae.

2.17.6. Pacuer apmaTtyphbl noaowssl hyHaaMeHTa

PaccunteiBaeM apmatypy B HampaBjeHUH Gonbmiell CTOPOHBI MOZOLIBH
¢hyHaMeHTa.
Ceuenue I—I PaBouas BbicoTa ceyeHus

hoy = hy — a = 300 — 45 = 255 mm.
Onpefensiem u3rHOAIOMME MOMEHT

20pmaxt P1
6
rae L — paccTosiHHe OT Hapy»KHOH I'paHH 1O pacCMaTPHBAEeMOTO CeYeHHs.
Kospdpuunent

146 4- 132
6

M, = bL? —=2,4.0,452 % = 34,3kH .,

M, 34,3 . 108

U = gk = 503 - 2q00 - o5 — 0027
Torpa no tabn. 4 mpua. 2 v= 0,987,
[Tnomanp apmatypsl

A M; . 34,3. 108 P

U= "Ruhg — 280 - 0,987 - 255

Ceuyenue 2—2. Breluucasem:
gy = 600 — 45 = 555 mm;

M, =2,4-075 21812 _ 930 kH . iy

93,2 . 108 _ )
(Zrn = m = 0,016,

no taba. 4 npua. 2 v=0,992;

932.108 .
Ao = 550,999 5% = 605 mu?.

Ceuenne 3—3. Boiuncasem:
hys = 1800 — 45 = 1765 mm;
My=24-1,052 218712 _ 1786 kH - u;

1786 108 )
%, = g5 200~ 176 — 000035

no taba. 4 npua. 2 v==0,998;

A 1786 100
8 = 380 . 0,998 - 1765

[punumaem 13 @ 10AII ¢ marom 200 mm, A, = 1021 mm? > 605 mm?
{puc. 2.46).

= 362 mm2,
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KonnuecTso apMaTyphi B HampaBleHHH MeHbillell CTOPOHH MNOAOIUBHI
¢dyHIamMeHTa OnpesessieM NO CPeHeMY Hanpsi2KeHHI0 B [PYHTE MOA NoJoI-
Bo# ¢yHZameHTa p,; H3rubaomHe MOMEHTH BHIUHC/ASEM N0 Qopmyne
M = al?,/2. Tlpu pacueTe yuHThIBaeM yMeHbIIEHHE Ho, TAK KaK apMa-
Typa pacno/ioKeHa BO BTOPOM PpSAY.

PacueroM, ananoruusbiM npelblAylieMy, YCTaHABIHBAaeM, YTO apma-
TYPY, YKNajiblBaemyio BJOJb MeHbIUeHl CTOPOHBI NOZOLIBH (yHAAMEHTA,
c.neflyeT npuusTe B Konuuectee 14 ¢ 10AIl ¢ warom 200 mm, A, =
== 1099 mm3

2.17.7. PacueT NnpofONbHON apMaTypbl cTaKana

. Tliowaax npomoNLHOA apMaTyprl onpenensieM B ceuenuu [—J u 2—2
(puc. 2.48).
Ceuenne I—1 npuBesieM kK asytaBpoBoMmy (puc. 2.49).
BriuncasieM wuarubamomuii MOMEHT M ODPO/JOJBLHYIO CHIYy B CEYEHHH
I—1 no komGunaunuu ycuauii 6:
M =M, + Qhy + Ge; = —71,3—20,5.0,9— 15,4 =
= ——105 kH - Mm;
-N=N,+-G+G =632+386+1,2-12-09-25.1,1%
X 0,981 = 706 kH. :

Torga SKCUEHTPHCHTET
e, = M/N = 105/706 = 0,149 M = [49 mm.

IlpumensieM CHMMeTPHUYHOE apMHPOBAaHHE.
Manee nposepsieM ycnoBue:

N =706 10%H << R,b;h; = 8,03 . 1200 . 250 = 2409 . 10® H.

Tak kak ycaoBHe coGJIONAeTCsi, TO €CThb HEATpajbHas OChb (IPOXOAHT
B npefesaX NOJKH, apMaTypy PACCYMTHIBAEM KaK AJS NPSMOYTOJLHOIO
ceuenusi WHPHHOH bf = 1200 mm.

Bricora c¢XaToii 30HBI

e N 706108
= R T 803 - 20

=352 MM > 2a;=2 - 35 =70 Mm.

Toraa NJIOIAAb CEYeHHS apMaTyphl mpH Ko = 1200 — 35 = 1165 mm

4— " Nle—(hy—05
§ A= A = S el —
) S _ 706 10°[714 — (1165—05 - 362)]
SN 250 250- = 280 (1165 — 35) ’

M rae e=¢g+h/2—a=149-+1200/2—35=
I h=1200 = 714 mMm.

Tak Kak apmarypa no pacueTy He Tpebyercs,
Puc. 2.49 Ceuenne znz TO IVIOMIAZb €€ onpeaessieM no Qopmyne
pactera  mpONOAbHOR Ag = A; = 0,0005b7 h = 0,0005 - 1200 « 1200 =

apMarypH  ITOLKOMOH-
HUKa = 720 mMm3,
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IMpunnmaem no 4 @ 16AIl ¢ kaxnoft cTopoHbl cTaKaHa,
A, = A; = 804 mm2.

B ceuenun 2—2 yCHJMS HE3HAYHTEJNbHO GOJbile BHIYHCAEHHBIX AIA
ceuennss /—1I, nostomy apmaTypa ocraercs 6e3 H3MEHEHHH.

2.17.8. PacueT nonepeyHoOi apMATypbl CTAKAHA

[Monepeynylo apmaTypy CTaKaHa pacCUHTHIBAEM B 3aBHCHMOCTH OT
SKCLEHTPHCHTeTa eg = M/N, raie M u N — yCHNIHSt B KOJIOHHE HAa ypOBHE
HHXKHEro0 Topua KoJnoHHE! (puc. 2.48).

Kakr nokasuiBaeT pacueT, KOMOHHAUHH 5 H 6 1alOT MeHbILEe CeueHHe
apmatyphl A, 103TOMy pacueTHOH AJIs MONEPEYHOH apMaTyphl sBJISETCS
komGuHauus 4 (taba. 2.14).

DKCLEHTPHCHTETHE
_ Mg+ Qb+ Ge; _ 9654218085 —154 B
b = M+ G+G; = T 378 1386 -+ 33,02 0,222 M = 222 My,

rae G; — Harpyska OT Beca MOJKOJOHHHKA HAa YPOBHE TOPUA KOJOHHHI,
G=12.12.085.2-11.0,981 = 33,02 xH.

Taxk kak h./2 = 600/2 = 300 MM > ¢; = 222 MM > h./6 = 600/6 =
= 100 MM, pacueT BeaeM MO HAKJIOHHOMY cedeHHI0 8'—3’, mpOXoAsImEMY
uepes Touky B. [lnowanb ceueHHs apMmaTyphl, pacmo/OKEHHOH B OJHOM
ypOBHe, onpejeaseM no dopMmyine :

A”‘= M+ Quhy — Ny - 0,7¢) + G (e, —0,7e,) —
R, Yz,
= 96,5 - 1081-21,8 . 108 . 850 — 378 . 108 - 0,7 . 222 4 38,6 . 103 (400 — 0,7 - 222)
225 - 2000 -
= 146 mm?,

rae h; — ray6uHa 3a1€JKH KOJOHHHI B (yHAaMeHT; X2y, — CyMMa pac-
CTOSIHHH OT KaXJOro psila MONEPevyHOH apMaTypel IO HHXKHEH TIpaHH
KOJIOHHE! (YUHTHIBa€M TOJbKO PAJbI MONEPEYHOH apMaTyphl, PacloJOXEH-
HBE Bl HHXKHEH IpaHH KOJIOHHBI);

Y} 20 = 800 4 600 + 400 + 200 = 2000 mm.

Heob6xoauMas niomafp ceueHHA pabOuero CTEPXKHS CBAPHOH CETKH

Agwr-= 146/4 = 36,5 uu?,

TIE 4 — UHCJAO CTEPXHEH CeTKYM, BOCHPHHHMAIOMIHX pacTArHBaloOmHe
YCHAHA OT u3rubarmoomero MOMEHTa. .

-
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IMpunumaem @ 8AI, A, = 50,3 mm? (puc. 2.46).

[lpu e, < h,/6 nonepeupasi apMaTypa CTaBHTCSI KOHCTPYKTHBHO.

Ilpu ey > h/2 Benem pacuer 0o HAKJIOHHOMY ceuenuio 3—3, npo-
xofsnemy uepes Touky A. Torza ceuenue apMmatyphi, PacroJOXKeHHOH
B ONHOM psilly, ONpelensioT no QopMyJe

A — O8IM,y 4 Quly — N,O,5hy + G (e — 05h,)
sw T Y ’
Ry L 25w

rae 0,8 — kosdduiHenT, yUHTHIBAIOUIHA BAHSIHHE NPOJONBHOH apMaTyphl.




rNABA 3. MPUMEPbl PACHETA KOHCTPYKUMHA
OAHO3TAMHbIX 30AHUA C LUATOM KOJIOHH 12 m
MPOJIETOM 36 m

3.1. KOHCTPYKUMMU 3RAHMHA
C WAroM CTPOMMUAbLHLIX KOHCTPYKLUMHA 12 M

Brillie pacCMOTPEHO KOHCTPYKTHBHOE peIIEHHE OJHOSTaXKHOTO Mpo-
MBIIJIEHHOTO 31anusi NpH ware GaJok nokpuitusi 6 M, a pam 12 m ¢ npu-
MEHEHHEeM NOACTPONM/IbHBIX KOHCTPYKLHi.

B psine cayyaeB Gosiee SKOHOMUYHBIM SBASIETCS pemeHue ¢ LIarom
paMm 12 M u Ge3 MOACTPONMNbHBIX KOHCTPYKLMH, XOTH 3TO H HNPUBOAUT
K HEKOTOPOMY YBEJHUYEHHIO pacxola MATEpPHANoB Ha NOKDHITHE.

B 3panusix 0pu cKaTHOH KpOBJ€ M MOCTOBHIX KpaHax YBEe/JIHYEHHE
pacxona MaTepHaJioB CPAaBHHTENbHO HEBENHKO, a B 3JaHHAX C [JIOCKOH
KpOBJe#l, H MOJABECHBIM TPAHCIOPTOM, a TaKXe NPH [OABECHBIX MOTOJIKAX
9T0 yBeJHueHHe 6oJee CYIECTBEHHO.

[lpy wu3MeHeHHH [ara CTPONHAbHHIX KOHCTPyKUHH (6aJok, depm,
apok) ¢ 6 ma 12 M W nauTax noKpuiTHA pasmepoM 3 X 12 M 3HAUHTEJNLHO
COKpAaIlaeTCsi KONMHYECTBO MOHTAXKHBIX 3JE€MEHTOB H, KaK CJEICTBHE,
NOYTH BJBOE YMEHbUIAETCS TPYAOEMKOCTb MOHTaXHBIX palor.

[Ipy npumeHeHHH nNOJBECHOrc TPAHCHOPTHOTO OGOPYAOBAHUS HJH
MOABECHBIX NOTOJKOB, 4 TaKkKe [PH [OABECKE 3HAUNTEJbHOIO KOJHYE-
CTBA Pa3/HMYHBIX KOMMYHHKAIlMH PeKOMEHAYeTCH pacrosnaraTb Hecyliue
KOHCTPYKLHH MOKPLITHA uepe3 6 M M HCNOAB30BAThH HOACTPONH/IbHbBIE
KOHCTPYKLHH,

Ilpu npoexkrTHpoBaHuH 3aHufi, 00OPYNOBAHHBIX MOCTOBBIMH KpaHaMmH,
C IIATOM KOJIOHH 12 M pekomeHnayercs Bo Bcex CayyadX, KOTJa 3TO BO3-
MOXKHO, PHHHMATb PacCTOSIHHE MEXKAy OCHOBHBIMHM HECYUIHMH KOHCTPYK-
nuaMu nokphtHs 12 m. TIpn 3TOM mar KoIOHH KpafiHero psiia BhIGHpatoT
C YYETOM KOHCTPYKTUBHOI'O PEIlEHHSI CTEHOBOTO 3alOoNHEHHs.

lar crponuabebIX KOHCTPYKuu# 6 Miu 12 M BHIGHpAlOT Ha OCHOBa-
HUH TEXHHKO-S5KOHOMHUECKOTO OGOCHOBAHHMSI C YY€TOM YCJOBHH IIPOH3-
BOACTBA paboT, BO3MOXKHOCTEH MPOM3BOACTBEHHOM Gasbl, OCOGEHHOCTEH
KOHCTPYKTHBHBIX pellleHHii, OOyCJIOBJIEHHBIX TEXHONOTHEH [POH3BOA-
CTBAa H T. I

B kauectBe cTponHABHBIX KOHCTPYKIMH Opu Luare KOJOHH 12 M MOryT
IpUMEHATbCA epMbl un apku. [Ipu nposerax 30 M u Gosiee apku 3Ko-
HOMHUHee depm.

JKene306eTOHHBE APKH [PHMEHSIOT IABYyXIAPHUPHBIE, TPEXIIAPHHP-
ubie n Oecmapuupubie. Haubonee pacnpoctpanenbr cGOpHbBlE ABYXILAp-
IHPHBIE aPKH C 3aTsXKKaMH, KOTOpHle ABJSIOTCH OAMH pPa3 CTaTHYeCKH
HeonpeleNuMBIMH CHCTeMaMH. B uUX pacueTax yuuTHIBAIOT CIJIOUIHYIO pac-
HpeleNeHNyI0 Harpy3Ky OT Beca HOKDHLITHS W CHEra, OLHOCTOPOHHIOI
Harpysky OT CHera, COCPE/JlOTOUYEHHEIE HArpysKu OT MOABECHOrO TpaHC-
noprTa W onupanus oHapeil.

By XmapHupHEle apKH [POEKTHPYIOT NMOJOTHMH CO CTPENoH nom;ema
1/6—1/9 nponera, uame 1apaGoNHIECKOTO OYEPTAHHS, NPH KOTODOM
OCb apKkH 6JM3Ka K KPHBOH naBJeHHS, H, CIeJOBATENLHO, H3rHOaoine
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MOMEHTH! B CEUeHHAX ApKH MHHHMa/bHbL [ToJHOrO coBnajseHHR OCH apkH
C KpHBOH JaBJIEHHS JNOCTHTHYTb HE yAaeTcsi, TaK Kak MPH MHOTHX CXeMax
3arpyXeHHs BCAEICTBHE YCaAKH M NOJ3yuecTH OeTOHA NOSBJEHHE H3IH-
Galomux MOMEHTOB B CeueHHsiXx apku Hensbexno. Ha npakruke mis
THNH3ALMH KOHCTPYKUMH, yHH(HKanuM 6J0KOB COOPHBIX apOK H ympo-
LLEHHs] TPOH3BOACTBA PaGOT oYepTaHHS OCEH MNOJOTHX JIBYXIIAPHHPHBIX
apoK NPUHHMAIOT MO Jyre OKPYHHOCTH.

CrponuibHble apKH OpUMEHSIOT Aas nponeroB o 36 M mpu ware
Kooy 6 u 12 M. Ceuenus: npHHHMAIOT MPSIMOYTOJBHBIMH, TaBPOBBIMH
WIH JBYTaBpoBHIMH BhicoToli 1/30—1/40 nposera u wupuHO#

JIlas apok npumensior Oeron KmaccoB B25—B40. CGophule apkH
TIPOEKTHPYIOT U3 GJIOKOB, KOTOpble COeHHSIOT npu cOOpKe BaHHOH cBap-
Koii BHINYCKOB paGoueil apMaTypsl ¢ 3ajeKkoii mpos 6etoHom. CoenuHe-
HHe GJIOKOB BO3MOMHO TAKKe CBAPKOi 3aK/JaiHbIX AeTafeil.

ApKH apMUPYIOT TopsideKaTaHHHIMH cTepHAMH knacca A-IT n A-III,
KOTOpLie pasMellaloT oOHYHO CHMMETPHYHO.

Jlni MOKpPLITHE NPOMBILVIEHHBIX 31aHHH, KaK NPaBHJO, NPHMEHAIOTCS
apKH C 3aTAXKOH.

3aTsKKH [IPOEKTHPYIOT CTaNbHBIMH MM Ke/1e306eToRHbIME. CranbHbIe
3aTSIXKKH MOryT ObITb THOKHMH, H3 CT€pXKHEH OOJbLIOro AHaMeTpa HJIH
XKECTKHMH, M3 NPobHAbHON cTanu. KOHIbI 3aTsiKek NpHBApHBAlOT K 3a-
K/aJHbIM [E€TaNsiM OIODPHOTO y3/1a, 3aNENbIBAIOT B ONOPHBIA y3ea HIY
BLIBOJSIT 3a TOPELl ONOPHOrO y371a H 3aKPEMJSOT TaiKaMH.

YKene306eTOHHBIE 3aTAXKKH apMHPYIOT CTEPXHEBOH TopsiueKaTaHHOH
HJIM [POBOJIOYHOH apMaTypoil B BUIE KaHATOB WJIH PacCpPefOTOYEHHbLIX 1O
CEeyeHHI0 NPOBOJOK. [JIsi yMeHbIUEHHs] NPOBHCAHUS 3aTsXKEK NpenycMmar-
DHBAIOT MeTa/THUeCKHEe WJH iKele300eTOHHble MoaBeckH vYepes 4—6 M
o JJIHHE apKi. '

[Ipu Bcex BUIAX AaPMHPOBAHHS 3aTAXKKH LENECOO0PA3HO BHINOMHATDH
NpeABaPHTENLHO HANPS2KEHHBIMU, UTO MOBbILAET KeCTKOCTb H TPeHHO-
CTOHKOCTb KOHCTPYKUHH BO BPeMsi SKCIUyaTaluH. YCuaue [pelBapH-
TeNLHOrO HATSAXKEHMs 3aTsKek OOBIYHO NPMHUMAIOT PaBHBIM pacnopy or
NOCTOSINHOM HArpyskH. [IpeaBapHTENbHOE HAnpsKEHHE COSMAIOT HATANKe-
HUEM 3aTsXKeK WJH MNOATATHBAHHEM MOABECOK,

B apkax GonbUIMX NPONETOB apMaTypy 3aTsXkekK, HaTATHBAeMyiO Ha
GETOH, YacTO pacmoJjiaraloT B OTKPHITBIX Tasax.

Harsixkenne apMatyphl 3aTsXek, apokK GOMBIIMX MPOJETOB, Kak mpa-

BHJIO, BHIIOJHSIOT B ABa—TpH 3Talla [0 Mepe YBEIHUCHHs [OCTOSHHOM
Harpyskd Ha apKy. OTO [03BOJIsIeT YMEHbIUAThb pasMephl MONEpeuHoro
CeueHHUsI 3aTsKeK.
' 3aTsKKH, apMHpOBaHHHE MNpPOBOJNOUHON apMaTypoll, HaTArHBaeMOR
Ha YOOpbl, H3TOTABIHBAIOT B BHJE NEJLHOTO 3/IEMEHTA C ONOPHbIMU 610
KaMH. DTO MOBbLILIAET HaJEXKHOCTh OMOPHLIX Y3J0B H 00eCneyuBaer Xopo-
liee 3aaHKEPHBAHME DACTAHYTON apMaryphl 3aTsieK B GeTOHE OMOPHBIX
Y3108,



TloaseCKH KpenaT K apKe W SaTAXKe [IPH NOMOILH CBapKH CTaJbHBIX
saKkJaiHbIX jeTanei. o

Jlnf ydera BAMSIHUA NPOJZONBHOTO H3THOa apKH B IVIOCKOCTH €€ KpH-
BH3HB PACUETHYIO LJIMHY NPHHHMAIOT PaBHOH: Mt TPEXIUADHUPHBIX apoK
0,58L; ana aByxmapaupubix, 0,54L; ana Gecwapuupuwix 0,365L, rae
L — pnuHa ocu apkw. . '

HauGonblllefi TOYHOCTH NPH pacdere apkH MOXHO AOCTHTHYTb, MpH-
MEHSf METOAbl, YYHTHIBAIOIHE He TOJLKO YNPYTHE, HO M IJacTHYecKHe
nedbopmanuy GeToHa. '

Ina spanuit nposerom 30 M u Gonee, o6OPYAOBAaHHBIX MOCTOBBIMH
KpanaMH, B Ka4ecTBe ONOP KOHCTPYKUMH MOKPBHITHH 1e/necoo6pasHbl ABYX-
BeTBEBble KOJOHHHL CO CAJIOLIHBIM CeueHWeM B HajkpaHoBoil uwactu. Ilar
Kooy — 6 u 12 m.

BricoTa ceu€éHHs KOMOHHW B HaiaKpaHoBoi udacty H, HasHavaercs
H3 YCJOBHSI ONHPAHHA CTPONHJAbHOH KOHCTPYKHHH Ge3 yCTpoHCTBa cre-
LHaJbHEIX KOHCOMEH W M3 YCJOBHH cobmioaeHds TpeGyemoro 3asopa
Mexay raGapHTOM MOCTOBOIO KpaHa W TPaHbiO KOJOHHBI.

[TonkpaHoBas uyacTb JBYXBETBEBbIX KOJOHH COCTOMT W3 JBYX CTOEK,
coeJlHHEHHbIX PACNOpKamH, pacnojaraeMeiMd uepes 2—3 M. [aa cpen-
UHX KOJOHH B HHXHeH NOAKPAHOBOH 4acTH JOIYCKAalOT CMelleHHe OCH
BCTBH 110 OTHOLIEHHIO K OCH MOLKPAHOBOH 6alKu; BBICOTY BCEFO CeUeHH:
CPeAHHX KOJOHR npunmMmaoT h, = 1400...1600 MM, kpaiinux ke =
:: 1000...1300 mm. Ilps 3TOM BBICOTY ceueHHsi BETBH NPHHUMAIOT h =
= 250 nau 300 mm, a wupuny & = 500 naum 600 Mwm.

Pas6HBKy pacliopoK PeKOMEHIyeTCs BHIIOJHATbL TaK, YToObl paccros-
il MEXLy OCAMH OLlIM OAMHAKOBHIMH H He npesbinanu (8...10) A, rae
Il — MeHbIMH pasMep CeueHHs BEeTBM KOJOHHH. [Ipu sTom paccrosiHne
OT ypoOBHA MNoJa IO HH3a MNepBoil HaleMHOH pacnopku JOMKHO GOHTb
e menee 1,8 M.

BBICOTY pacnopoK peKoMeHIyeTc NpHHHMAaTh PaBHOM:

A9 pAJOBRIX pacnopok (1...2) A; A pacnopku B MecTe H3MEHEeHHs
cevelus KOJONHHI (BepXReil) He MeHee Y/IBOEHHOH BHICOTHI P#JIOBOH pac-
HOPKH 0pH CTporoM BoinonueHuu YcJaoBus Q << 0,3Qw;9w Robhy, TAE
Q — nonepeuHas cHJa B pacnopke; b — IHpHHA CEYEHHs PAaCNOpKH;
h,— paGouass BricOTa cedyeHHA pacnopKH, pacnojaraeMoii B npexesax
crakana ¢yngamenta (ne mMenee 200 Mm).

[lupuna pacnopox NpUHHMAETCH PaBHOR LIHDHHE BETBH.

Jlna KoJOHH npuUMeHsioT GeTon Kiaaccop B15—B25. Kaacc Gerona
HasHayaeTcs B S8aBHCHMOCTH OT MpPOJOJBHBIX YCHAHH M H3rHOAIOmUX
MOMEHTOB, AEHCTBYIOIMX B CEYEHHAX KOJIOHH.

Jlin NpPOJOJAbHOTO apMHPOBAaHUS KOJOHH NPHMEHSIOT ropsAyeKkaraHyio
CTCPIKHEBYIO apMaTypHYIO CTajb I[epUOAHYeCKOTo npoduasa  Kjacca
A-111. B ornenbHBIX CAyYasx MOXKHO NPUMEHSTb CTEPXKHEBYIO apMartypy
Kaacca A-I1. TlpoponsHyio pabouylo apmaTypy BHELEHTPEHHO CXKaTbiX
KOJIOHH pacnoJaraiotT y rpaHeil, nepneHAHKY/IAPHBIX IJIOCKOCTH H3ruba
KOJIOUHBL. B JBYXBETBEBHIX KOJOHHAX, WCHBITHIBAIOUIMX AEHCTBHE HSIH-
6aloi X MOMEHTOB, PA3jIMYHBIX MO 8HAKy W GJH3KHX MO SHAYEHHIO, PEKO-
Menayercsl NPHMEHATb CHMMETPUYHOE apMHpOBaHHe.
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B caydae, ecan oKaXeTcs, YyTO apMaTrypa [0 pacueTy Ha [POUHOCTb
He Tpebyercs, NMPUHUMAIOT KOHCTPYKTHBHOE apMHpPOBaHHE C YC/JIOBHEM,
qTo0Bl Y KaXI0H KOPOTKOH IPaHH KOJOHHBI OBLIO He MeHee ABYX CTepiK-
Helt @ 16 MM u nmaomanab cedenus He menee 0,002bh,.

IuameTp NpofONBHBIX pabouux CTepXKHell KOJOHH Ha3HAaualoT He MeHee
16 MM u He Gosee 40 mMM. [lnameTp NpoOAOJbHBIX CTepXKHEH KOHCTPYKTHB-
HOH ’apMatyphl cjlejyeT npuHUMaTth He MeHee 12 Mm. B oapHOM mnuockom
Kapkace HeoOXOZHMO NPUMEHATb MNPOAOJbHBIE paboume cTepXHu He Go-
Jiee IByX Pa3JHUHBIX JHMaMETPOB, OTJHMYAKOMIMXCA Gosblle, 4YeM Ha JBa
HOMepa, npuuYeM CcTepKuH OOJbIIEro guaMeTpa CTaBAT B yrjax Ko-
JIOHRBI,

15 nonepedHOro apMHpPOBAHHs NPHMEHAIOT TrOpAYEKATAHHYIO apma-
Typy kaacca A-1 u 0OOGBIKHOBEHHYHIO XOJOZHOTSIHYTYIO NPOBOJOKY KJacca
B-I. XoMyTBl B KO/JIOHHAX BO BCEX CJydaax JIOJKHb yCTAHABJHBAaTbCsH
He pexke, uem uepe3 500 mm u 15d npu BssaHHBIX Kapkacax. [duamerp
BA3AHHLIX XOMYTOB NpHHHMaeTcs 5—8 MM.

Tonmuua samuTHOrO €105 GeToHa ANs paGouelt apMaTypel NpHHH-
MaeTcsi paBHOH 25 MM, HO He MeHee IHaMeTpa pabOuMx cTepxKHedl.

Huke npuBeneHs! npuMepsl pacyera MIMTH NOKPLITHA, apKH U ABYX-
BeTBeBOH KO/IOHHBL. OcTajibHEE Kese306eTOHHBle KOHCTPYKIMH NOnepey-
HHKA 3janus (noixpaHoBas. 6anka u GyHAaMEHT) PAcCYMTHIBAIOT AHAJO-
THYHO NDUBEJEHHBIM B 1. 2.

3.2. PACYET NPEABAPHUTENBHO HAMPSXXEHHOMW MNAMUTDLI -
TMOKPLITUA TUMA «[1BOWMHOE Tn 3X12 m

3.2.1. [laHHble gNns NPOEKTUPOBAHKUS

Beton knacca B35, nomseprHyThIl TennoBoil o6paoTke npH aTMO-
cepHOM JaBNAeHHH; KOI(PpUuUEHT YCA0BUH paboThl Yy, = 0,9 (Ry =
=0,9. 19,6 = 17,556 MIla; Rper = 25,56 MIla; R, =10,9.13=
= 1,17 MIla; Rprser = 1,95 Mlla; E, = 3,1 - 10* MIla (ra6a. 1
opua. 1)).

Hanpsiraemas apmartypa — kanatel @ 9 K7 u3 BHCOKONpPOYHOH npo-
Bosiokd 3 3 BII (R, = 1145 MIla; R, = 1370 MIla; E;, = 1,8 X
x 10° MIla (ra6n. 3 mpua. 1)).

Pa6ouas npononbnas HeHnanmpsiraemas apMaTtypa  KapKacoB — H3
cranu kjacca A-I11 jguametpom menee 10 mMm (R, = 355 MIla; E,=
= 2. 105 MIla (ta6n. 2 mpua. 1)).

[Tonepeynas apMaTypa KapKacoB W CeTKH M3 OObIKHOBEHHO! IPOBO-
JMoKH knacca Bp-1 (npu nmamerpe 4 mM: R, = 366 MIla; Rsep =
= 265 MIla; npu pauamerpe 5 mMm: R, = 360 MIla; Ry, = 260 Mlla;
Es = 1,7 - 10° M[1a (ta6a. 3 npua. 1)).

Pasmepbl niuTel npuBesenhl Ha puc. 3.1

Harsxenue apmaTypbl NpUHMMaeM MeXaHHYECKHM CrocoGoM Ha yropH
dopmbl. OGxatue GeToHa BLINOAHAEM NPH NPOUHOCTH OeroHa Ry, =
= 0,8B = 0,8 - 35 = 28 MIla. :

!
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Puc. 3.1. Pasmeph H apMHpOBaHHe IVIHTHI LOKPHLITHS «iBofinoe T»

3.2.2. Harpyaku

Harpy3ku Ha nokpbiTHe c yueToM KO3G(HUIHMEHTA HAEHHOCTH IO
HasHaueHuw vy, = 0,95 npusegenn B Taba. 3.1.

OnpeneJmeM MacCy NJWTBHI IOKPBITHA. [Tnomann NONEpeuHOro ceueHusd

A,=298.0,03+ (0,4—0,03) -

0,16 + 0,08
2

40,04+ 0,37 - 0,5 - 4 = 0,2078 m2.

.24
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Tabauya 3.1

Harpyska K"’M’“““‘ Harpyax
Bug narpysxu ’ mp yp=L, | €m0 ["P¥ V> y
xH/M? - uarpyske vf wH/u2
[MTocTosuubE
Cnolt rpaBHsi, BTONJEHHOTO B JETTEBYIO MECTHKY;
macca 16 kr/m2 0,016 - 9,81 . 0,95 0,149 1,3 0,194
Tpr cnog Tob-KOXKHM Ha ner'renoﬁ MacTHKe; macca
10 kr/m2 0,01 - 9,81 - 0,95 0,093 1,3 0,121
Acq;anbrosaﬁ cTsKka — 20 MM (p = 1,8 T/m%) 1,8 X
% 0,02 . 9,81 .0,95 0,336 1,3 0,436
Yrenaurens nenoSeron — 100 mm {p= 0,5 T/m3)
0,5.0,1.9,81.0,95 0,466 1,3 0,606
O6masounasi H30JsIHs 0,05 1,3 0,065
Hroro 1,094 1,422
Bec 1 M? nanTh NOKPHTHS (ONpefeseHHe Harpysku
OT NJIHTH HPHBENEHO HHXKe) 1,614 11 1,775
Becero 2n,=2,708 g=3,197
Bpewmen n e (KpaTkoBpeMeHHO ZReficTByloiye) ,
Cueropast (¢ = 1) ans 11 xaumartHueckoro pafiona $,=0,665 1,4 s=08,93
CocpenoToueHHasT OT Beca YeJIOBEKA C HHCTPYMEHTOM '
(yuHTHIBAETCS TOJNIBKO NPH pacyeTe MONKH nauthl) 1.0,95 | F,,=0,95 1,2 F =14

Macca nautel npu njorHocTH Gerowa p = 2,5 1/M® ¢ yderoM HoMu-
HAJbHOH IJHHBI MJIMTH 12 M

G=10,2078.12.2,5=6,234 1.
Harpyska ot Beca nautel npy vy =1 u y, = 0,95: na 1 M® nokpHTHA

6,234 - 9,81

0,95 - 3% 12

= 1,614 kH/m?;

Ha 1 M nauTH
1,614 - 3 = 4,842 xkH/m.

3.2.3. Pacuet nONKK namThl

PacueTHas cXeMa MOJKH — OJRHONpPOJETHAA JABYXKOHCO/IbHAs GaAka
wupuxof 1000 MM ¢ pacueTHbM nponetoM [/, = 1500 MM U KoHCOMSIMH
a = 740 MM (puc. 3.2). A

TloctosnHylo HATPYsKy OT MacChl NMONKH NPHHHMAEM DaBHOMEDHO
pacnpenenentofl. Jlna STOro onpesenseM SKBHBAJEHTHYIO NOCTOSHHYIO
TOMMHY NOJKH NAHTH hj W3 YCIOBHA paBeHCTBa MJomajed.

[l1omans nonepeqHoro ceueHds pebep MAHTHE

Ar_zhls 0,07 4 2481008

IMnomase NOAKH NJAHTH -
Af = A,— A, =0,2078 — 0,1016 = 0,1062 m?,

.mA—Qwﬂ=mmeﬂ
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Prc. 3.2. PacueTHHle cxembl MOJKH IMIHTH «ABolinoe T» H smopn M u Q:
a — NpH SArpy>KeHuM nocTosHHON H CHeroBodl HAarpyskofl; 6— npH SarpyXeHuu nocrosiHHoll Ha-

Tpysxofl H cocpeRoToReHHOl Cu/OR #a KONUCOJIH; 6 ~— TO Xe, NpH cocpeRoToYeHHOA cu/ie B CpeaHHE
npoJaera :
SKI}HBaJIeHTHaH TOJILHHA NOJKH
h o= A 00,1062
P=%—2 298—2-0,16

= 0,0399 ~ 0,04 m.
[TocTosiHHas Harpyska or Beca | M? NOJKH IVIMTH OPH Yf = 1,1
u y, = 0,95
gr=1,1-004-25.981.09 = 1,025 xkH/m"
[Monuan AIUTEAbHO AEHCTBYtOmAA HArpyska Ha MOJKY [JIHTBI
g = 1,422 + 1,025 = 2,447 ~ 2,45 kH/M?,

PacueTHble YCHIUA ONpefe/ineM NpH TpeX KOMOHHALMAX 3arpyKeHus:
1. Tlpu neficTBMM JJIMTEJBHOH (NOCTOSIHHOH) M KPaTKOBPeMEHHOH
(ciieroBo#) narpysku (puc. 3.2,a):

Ma = Mp = — (g + ) a%/2 = — (2,45 + 0,93) - 0,74%2 =

= —0,925 kH - ™;
M, = (g +5) B8 — My = (2,45 + 0,93) - 1,58 — 0,925 =
= 0,026 kH - m;

Qa;=— (g +s)a=— (2,45 + 0,93) - 0,74 = —2,501 xH;
Qas = (g +5) (0,5l + @) — Qa1 = (2,456 +0,93) - (0,5 - 1,5+
+ 0,74) — 2,501 = 2,535 kH.
Hau6ob1nfi H3rH6aOUIMi MOMEHT 10 TpaHu onophl npu b = 160 MM
M = M, + Qa1b/2 = —0,925 + 2,501 - 0,16/2 = —0,725 kH - m.

2. Tlpu geficTBMM INUTEJLHOH (NOCTOSAHHOH) M KPATKOBPEMEHHOH
(cocpenoTouennoll) Harpysku Ha KoHconH (puc. 3.2,6):
My = — (ga*/2 + Fa) = — (2,45 - 0,74%2 4- 1,14 . 0,74) =
= —1,514 kH - v;
Mp = —ga*/2 = —2,45 . 0,74*/2 = —0,671 kH . M;
My = g}/8 — (Ma + Mp) /2 = 2,45 - 1,5%/8 — (1,514 +
. + 0,671) /2 = —0,403 kH - m;
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Qay = — (ga + F) = — (2,45 - 0,74 + 1,14) = —2,053 kH;

Ra=g(lo+23)12=F(a+ )/l = 2,45 (1,5 + 2 . 0,74) /2 -+
+ 1,14 (0,74 + 1,5) /1,5 = 5,353 kH;

Qar = Ra + Qa; = 5,353 — 2,953 — 2.4 kH.

Hau6osnpmuii usrubaomuii Mmoment no rpasu onopu A
M =Mz + Qab/2 = —1,514 4+ 2,40 . 0,16/2 = —1,322 xkH - um.

3. Ilpn neficTBHH HArpysok: AIHTENbHOMN (nocrosninHol) u KpaTKOBpe-
MEHHO# (COCPelOTOYEeHHO!) B CepefHe MpOJeTa (puc. 3.2,6)

Ma= Mg = —ga“‘/2 = —2,45 . 0,74%/2 = —0,671 kH . M;
M, = gl§/8 + Fly/d — Ma = 2,45 . 1,5%/8 + 1,14 . 1,5/4 —
— 0,671 = 0,446 xH - u;
Qa, = —ga = —2,45 . 0,74 = —1,813 KH;
Ra=g(ly + 2a) /2 4- 0,5F =.2,45 (15 4+2. 0,74) 12 4-
+ 0,5 - 1,14 = 4,221 kH;
Qas= Ra + Qa; = 4,221 — 1,813 = 2,408 kH.

HanGonpumii Moment no rpamn onopsi
M = Ma + Qarb/2 = —0,671 + 1,813 . 0,16/2 = —0,526 xH - .

Pacuernble sHauenuss H3rHGAOWMX MOMEHTOB B CeueHHsx TOJIKH

ILTHTEHL :

10 FpaHH OnoOpel npu 2-i cxeme sarpysxenns M = —1,322 xH . M;
B CepeaHHe Npo/ieTa MOMKH IJIUTHL \ ‘
O/IOXKUTEIbHEIH npu 3-i cxeme 3sarpyxenus M, = 0,446 kH . M;
OTpULATe/bHEIA npU 2-i cxeme sarpyxemus M; = —0,403 kH - u.
OnpefiensieM OTPHLATEbHHEI MOMEHT B CEueHHH MOJKH HA paccTostHuK

300 MM OT OCH N/IMTHI, TO €CTb B Hauaje YTOJUEHHS NOJKH IPU 3arpy-

HKeHuH Mo 2-i cxeme (puc. 3.2,6), NpUHHMas NPHOAMKEHHO H3MEHEHie

MOMEHTa OT rpaHH ONOPH O OCH NJIHTEI MO JHHEHHOMY 3aKOHY.

Torna

1,322 — 0,403
My = — (0,403 + HRZ0R  05) 507,
ApmrpoBanue noaku NPUHHMaeM CBApHOH CeTKO# W3 OGLIKHOBEHHON
POBOJIOKM NEPHONMYECKOTO npodHuas Kiacca Bp-1 AHaMeTpoM 5 Mw.
OnpenessieM naomanb Ceyenus pabouedi apmatypel., B ceuenun mno
rpanu onopbi npu My = —1,322 xH . m:
pabouas BRICOTa cedeHUsn

hy = 70 — 10 — 5/2 = 57,5 mu;

M 1,322 . 108 _
O = R,bht 1755 1000 - 57,5% — 0,0228;

npa o, = 0,0228 no Tabn. 4 npun. 2 g = 0,0228. Torxa

A SRR 0,0228 . 17,55 1000 . 575
ST R, T 365 =

63 mMm2,



B ceuenun 2—2 na paccrosiuuu 300 MM OT ocH NJAUTHL npu M,
= (0,827 kH - M:

hy = 30 — 10 — 5/2 = 17,5 mm;

0,827-100 _
% = 755 1000 - 17 — 0194

npu a,, = 0,154 no raba. 4 mpua. 2 £ =0,168;

__ 0,168 . 17,55 - 1000 - 17,
s 365

A 5 141 4 a2,

[To nauwGospluefl nJom@ad apMaTypel B ceueHHH 2—2 ppHUHHMAaeM

cBapHylo pyJoHHyio cetky C 15—48%11____—31(:)%2960 ['OCT 8478—81 ¢ rnone-

peunoii pabouefi apmarypoli amameTpoM 5 MM ¢ waroM 100 mu, A, =
= 196 Mm?/M.

3.2.4. PacueTHbIK NnponeT, HarpyY3KM U ycuiusa
B npoAonbHLIX pebpax

Pe6pa 3arpyeHbl pDaBHOMEDHO DACNpEEJEHHOH NOCTOSHHOH M Bpe-
MEHHOH HArpyskoii; pacueTHas cxema NpHuBeleHa Ha puc. 3.3.
Pacuetnnii nponer pe6pa no ocsM 0nop

[,=1196—2-0,12/2 = 11,84 v,

rie 0,12 M — AAuHa ONUPAHHA [JIHTHL.
Harpyska na | M n/uThl ¢ HOMMHAMBHOM IHpHHOA 3 M (Taba. 3.1}

apu vy =1 g, = 2,708 - 3 = 8,12 xH/m,
g, + s, = (2,708 + 0,665) - 3 = 10,12 kH/u;
mpy vy >1 g+s=(3,197 4 0,93) - 3 = 12,38 xH/m.

OnpepensieM YCWIHs B NPOJOJBHBIX pebpax:
OT NOJHON HArpysku npu y; > 1

M= (g-s) /8 =1238 - 11,84%8 = 216,9 «H - v;
Q= (g +5) /2 = 12,38 - 11,84/2 = 73,3 xH;

ges=12,38KHM , 2960 .
G0 A0 b2k 640 13
1t

EENRINZARNARONATRRA (RRRNNADNNARAINEDZARNY

MM an By- e -
A 2 Tz 1% A 1NST
~*
11840 o Y ’é 3
" o 00 b00 —
Puc. 3.3. PacueTHas cxema mOpOAGIbHOTO by =1260 M
pebpa maMTH «aBoiinoe T» : 76,=370 3
5 A,
Puc. 3.4. [onepeaHoe ceyenue NUTH «gBo#- LCTT°TT g | Et—_"
noe T», yuHTHIBaEMOE NPH pacyeTe HOpMaJb- $
HLIX ceyeHHH Ha MpPOYHOCTb MO H3rubawome- =
My MOMERTY , Jgb=2b7160 ¥
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OT ATHTeNbHO JNeHCTBYIOmER Harpysku npﬁ =1
M, = g,l;/8=8,12- 11,843/8 = 142,3 kH - u;

OT MOJHOH HAarpysKH npu y; = |

M= (g, +s,) l§/8 =10,12. 11,84%/8 = 177,3 kH . m.
3.2.5. NpepsapuTenbHblli pacuer NPOYHOCTH HOPMANbHLIX CeuyeHMH
npofonuHuix pebep = .

TNonepeunoe cevenue miuTel npuBogMM K TaBporo#i ¢opme (puc. 3.4),
Tak kak nonepeusbie pe6pa B naute OTCYTCTBYIOT, a OTHOWeHue hj/h =
= 4/40 = 0,1, B cootBerctBun ¢ n. 3.16 [10] ans 6asiok C KOHCOJIbe
HBIMH CBecamu

by =2 (b, + 12h7) = 2 (16 4 12 - 4) = 128 cm.
[lnpuny pe6pa pacuernoro TaBpoBoro ceuenus b

NpHHHMaeM paBHOM
CYMMapHOi IIHDpHHE ABYX peGep NJHTH (PHC. 3.4).
Pacuer Brmonnsem no 61ok-cxeme 9 npua, 4,

1. Pa6ouas Bricora pebpa npu a; = 50 mu

2. XapakTepucTHKa CxKaToll 30HHI

=a — 0,008R, = 0,85 — 0,008 . 17,55 = 0,71;

LA TaXenoro Gerona o = 0,85, o
11. Tax xkax apmupoBanue peGep namthl npuHsATo KaHatamn K-7,
TO HE3aBHCHMO OT cnocoba HaTAXeHHs apmaTyphl Acy, = 0. _
12. B npenBapuresbHoM pacuere NPUHHMAEM Ysy05p9 = 0,6R, (npH- -
MeuaHus Kk Taba. 25, no. 1 [7]).

13. Hanpsxenue B apmarype 4, T
Osr = R; + 400 — 0,6R; = 1145 4 400 — 0,6 . 1145 — 858 MIIa.

14, 15, Tlpn 43 = 0,9 — gy, , = 500 M[Ia. '
16. T'panuuHas oTHOCHTe/bHAs BbicoTa CXK4TOH S0HMBI

® 0,71
Er =

o = ws, oy 04l
sR [0 y
i (1-8) 1 (-8

17. Onpenensie mnonoxenue Heitpanbaoft ocu. Has sToro npoBe-
psieM ycJoBHe

Rybf hj (hy— 0,5h}) = 17,55 « 1280 - 40 (350 — 0,5 - 40) =
=296,5+ 10°H - MM = 296,5 kH - m> M =216,9 kH - u.

Chenoeatensno, HefiTpanbHas, ocb NPOXOAHT B MOJKE, TO €CTh x<h;:

H JaibHeHWn# pacueT caepyeT BHIMOMHATL MO GMNOK-cXeme 8 npua. 4,
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HauMHaA C II. 8 KaK /1S SJeMeHTa NPAMOYTOAbHOrO NpoduIs npu b = bf =
= 1280 mM.

8. CeueHHe MpeABAPHTENHHO HaNpsraeMol apMaTypbl B pebpax ompe-
nensieM Ges yuera HeHanpsraeMoli apMaTypbl. Ll 5TOr0 BHIYHCAAEM

0 =M _ 12169 - 108
m = Rebi ke 17555 - 1280 - 350°

= 0,079.

9. [lo Ta6a. 4 npua. 2 npu o, = 0,079 § = 0,082, :

10. Tak kak & = 0,082 << Er = 0,441, cxartas apmatypa no pac-
yeTy He Tpebyercs.

[Ipn x = Ehe = 0,082 - 350 = 28,7 mm << hf = 40 mm HeiTpasb-
Hasg OCb JAEHCTBHTENHLHO NPOXONUT B IOJKE.

11. Koapuument, yuuToiBaioumufi paGoTy apMaTyphl 3a npejeiamH
YCJOBHOTO Npefesa TEKYd4ecTH

) 0,082
o =N —(n—1) (2%— 1) =1,15—(1,15—1) . (zm-a- 1) = 1,24,

rie A1 apMaTypHbIX KaHaToB kaacca K7 n = 1,15 (n. 3.13 [10]).
12,5 13’. Tak Kak Y56 = 1,24 > n = 1,15, npunuMaeM vysg = 1 =
= 1,15,
13. Tlo Ta6a. 4 npua. 2 npu @, = 0,079 § = 0,961.
1 14. Tliomasb ceueHHs NpeABapHTEJ]bHO HanpAraeMod apMaryphbl npH
s = 0
M 216,9 - 108

— — — 3
Aw =13 Rir = TI5- 1145 0061 - 360 490 wne’.

C yueTOM BO3MOMKHOTO CHHMKEHHSI NPOYHOCTH HOPMAJ/IbHBIX ceueHHi
pe6ep NAWTH NPH HAJHYHH TMpPEABAPHTENbHO HANPAraeMoil apMarypbl
A, B cxKaToli OT HArpy3Kd 30HE W YTOYHEHHs paboueil BHICOTH! CEYEHHS
npunnMaemM no 6 Kamatos ¢ 9 K7 B kaxpgom pe6pe. Beero 12 @ 9 K7
(taba. 6 npua. 2), A,, = 50,9 - 12 = 611 mm® > 490 mm?.

Jl1s ofecnedeHHs TPEIMHOCTORKOCTH 30HbI, PacTAHYTOH OT JeHCTBHA
yCUIHi NpenBapHTeNbHOro 06XaTHs B CTaAUH H3TOTOBJIEHHS, TpaHCNOp-
THPOBAHHA W MOHTaXa, Ha3HAauaeM TaKXXe BEDXHIOIO HanpsraeMmylo
apvatypy B Konmuectse Agp = 0,15 A, = 0,15 . 611 = 92 mm® Ilpu-
HEMaeM N0 ofiHoMy KaHaty @ 9 K7 B kaxnom peGpe (rabn. 6 nmpua. 2),
A, =50,9 - 2=102 mm® > 92 Mm% )

[Ipono/ibHElE CTEPXKHH KapKacoB NPHHHMaeM H3 OCLIKHOBEHHOH Impo-
BoIOKH @ 5 Bpl. Toraa wemanparaemas apmarypa peGep: B HUXHEH
sone 2 @ 5 Bpl (110 ogHomy B KaxaoM peGpe), Ays = 39 mMM® H B Bepx-
Heit sone 2 @ 5 Bpl, A; = 39 mm® (ra6a. 5 npua. 2).

15. I1pouent apmupoBaHus pebep MJIHTHI

A+Ap 611439
bhe 160 - 350

= 0,0116.

16, 17. Tax xak g = 0,0116 > pmin = 0,005, npuHATOE apmupo-
BaHHe JOCTaTO4YHO. -
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3.2.6. FeomeTpHUueCcKHE XApAKTEPHCTHKY
nonepeyHOro CeuyeHHs NAUTHI

Ceuenne MIUTHI NPHBOJMM K SKBUBAJEHTHOMY TaBpoBomy. IIpn onpe-
JENEHUH TreOMETPHYECKHUX XapPaKTePUCTHK CEYEeHHs YYMTHIBAeM  BCIO
WHpHHY noaku (puc. 3.5).

I'eoMeTpuueckue XapaKTepPHCTHKH NPHUBEJCHHOTO CEUEHHAA Onpefe-
asem no 6jok-cxeme 22 npuia. 4,

1. Inomans GeTOHHOrO CeueHMA INJHTHI

A =2980 . 40 4 160 - 360 + 2 . 80 . 36 . 0,5 = 119200 -+
+ 57600 -+ 28800 = 205600 mm?2,

2. [lnomane cedenns Beell NPONONBLHOM apmaTypHl
ZA; =611+ 102 4 2 . 39 = 790 mm2.

3. Tak  kak  0,0084 = 0,008 - 205600 = 1645 Mm% > 34, =
= 790 mMm* ‘reoMeTpPHUeCKHE XAPAKTEDHCTHKH MPHBEAECHHOTO CeueHUs
onpejensem Ges yuera npojonbHoi apmatypsi (m. 1.28 [7]).

5. CnenoBatenbo, Ayeq = A = 205600 mm2.

6. Bobluucagem CTaTHUECKHH MOMEHT NPHBEJEHHOTO CEYEHHS OTHOCH-
TEJBHO HHXKHEH TpaHH NJUTHI ’

Srea = 2980 - 40 (400 — 40/2) + 160 - 360 - 180 4+ 2 . 80 x
x 0,5+ 360 - 2/3 - 360 = 62576000 mm3.

7. Paccrosine OT OcH, NPOXOAAmEH uepes UEHTP TANKECTH NpPHBEAEH-
HOFO CE€uY€HHUs, N0 HHXHell TpaHu MIWTH

Srea 62576000
Yo=5—=

— 2
A, = 205600 — S04 MM

8. MoMeHT WHEpUMH NDUBEJEHHOrO CEYEHHs OTHOCHTEJBHO 3TOH IKa
ocHu

Lrea =282 1 9980 . 40 (96 — 20 +- 120 300° . 160 - 360 x
X (304 — 180 + 2. 222 4 9. 80. 360 - 0,5 x
23
% (304— 2. 360) = 953745 - 10* Mut,
. 42980 I
« :?a_ 320 A a y
Bt et 5 WJTT
SN 1
@ X - I\As,p R N
SHE I 53R i
EE R D:m il iy LS
= - 25} g
s 4 160 -‘S ad] A

Puc. 3.5, Tonepeutioe ceuenne nanth «aoitHoe T», yunThBaemoe mpH ee pac-
yere Mo BTOPO rpynne mpejenbHEIX COCTOSHHIR
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9. MomeHT CONpDOTHBJEHHS MPHBEJCHHOTO CEYEHHA OTHOCHTENBHO
HIKHeH rpaHu :

Il
W =2t = 200 10— 8347000 w.
N 0
11. To e, OoTHOCHTE/NLHO BepXHeH rpaHH
. Ireq 953745 . 10t
Wrea = A=y, 9%

= 26432000 mm®,

Heranb paccTaHOBKHM CTepiKHeH NpOAOJbHONH apmMaTypb! B pacTAHYTOM
goHe IJHTHI (y3ea I), a Takxe pacCTOSIHHS OT LEHTPOB CEUEHHS apMaTyp
Ay, Agpy Ay A, 70 DEHTPa TAXKECTH INPHBEACHHOIO CEYeHMs JaHbl Ha
pHC.

3.2.7. Onpeaenenne npepBapMTENbHOrO HaNpAXeHHs apMaTypbi
M ero norepb

K KOHCTPYKLHAM, SKCIVIYaTHDPYEMEM B 3aKDhIThIX IOMEILEHHAX,
NpelbsABASIOT TpeGoBaHHA 3-# KaTeropHu TpewuHocTofikocTH. Opnako
Npu apMHPOBaHHM HX KanHaTaMH K-7 ¢ gHaMeTpoM DPOBONIOKH 3 MM
H M€Hee NpenesbHO AONYCTHMAs IIHPHHA MPOJOJMKHTENBHOTO PACKPAITHA
TPEIHH H3 YCJIOBHSI OGECNEYeHHA COXPAHHOCTH apMaTyphl Qcrpp Maja —
0,1 MM (tabn. 2 [10]). VYuuThiBas 3T0, NpeNBapHTENbHOE HAmpAYKEHHE
apMaTypHl B IJIUTe MPHHUMaeM HANGObLIHM

Osp -+ p = Rs, ser U O;p = Oyp.
[Tpu mexanmueckom crmocofe HaTaxenus (m. 1.23 [10])
p = 0,050,

Torpa

O = Ry, ser/1,05 = 1370/1,05 = 1300 MIla;

g}, = 0, = 1300 MI]a.
[Totepu npexBapuTe/bHOrO HampsikeHus B apMmarype A,, u A,, onpe-
nenseM no OJok-cxeme | mpua. 4.

Ileperie noTepu o, (10 o6:xaTua GeTOHa).

1. Ot penakcanuu Hanpskenmii cTanu. IIpn MeXaHHYeCKOM HATsike-
HUH MPOBOJIOYHOH apMaTyphl

o, = (0,22 0,5/ Rs, ser — 0,1) 0, = (0,22 - 1300/1370 — 0,1) - 1300 =
= 141,4 MIla;
o, = 0, = 141,4 MI]a.

4—>5. Tlorepu oT TemnepaTypHOTO mepenaja npu TenJoBof o6paboTke
H3IenUA OTCYTCTBYIOT (0, = 0), Tak Kak HarpeB apmatypbl H (OpMBI
NPOUCXOJMUT OJHOBPEMEHHO.
6. Or nmepopmanuu aHKepoB NPH HATAKEHHH apMaTypbl Ha ynopm
(opMbl M OPH MHBEHTAPHBIX 3a)KHMax
_ L2540,154d E — 1,25 40,15 - 9

g = T s=—"gi0 " 1,8 - 105 = 38,7 MIla,
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rae /= 12100 MM ~— 1/1uHa HATArHBAEMBIX CTEpXKHef (vanaroB) uau pac-
CTOSIHHE MEXJY HApYXKHLIMH IPAHSMH yNOPOB (hOPMbI

0, = 0, = 38,7 MIla.

8. Ilpu mpamouuuefinofi Hanpsaraemoi apmarype o6, =o; = 0.
1. Or nedopmaunuit cranbuoii popmsr IpH OTCYTCTBHH JAHHBEIX O ee
KOHCTPYK ILHH -

0; = 30 MIla; o; = 0, = 30 MIla.

Jas onpenesiennsi moteph OT GbiCTpOHATEKaMOWE nossyyecTH GeTOHa
Og BLIMHCJ/AEM yCHJIHE TNpPEABApHTENLHOrO 0GkKaTus P ¢ yueToM noTepb
mo nn. I—11 npu y, = 1.

13. Ospi =0y —0; —0; —0, = 1300 — 141,4 — 38,7 — 30 =
‘= 1089,9 MIla.

14, 05p) = 045 = 1089,9 MIla,

15. P = 0.y14s, + 0514, =1089,9 - 611 4 1089,9 . 102 =
= 777098 H ~ 777,1 kH.

16. Okcuentpucurer mnpuJoKeHns ycuaui P OTHOCHTENLHO LEHTPa
TAKECTH IIPUBE/IEHHOTO CEYCHHS NPH OJHHAKOBLIX HANPSKEHHSX B apMa-
Type Ay n Ay

_ AspYsp— Ap¥ip 611234 —102. 61
b0t = T, F A, GiIT I

17, 18. Boluncaum HanpsikenHe B GeToHE B CepejiiHe NpoJeTa MJIHTH
OT JEACTBUS YCHJMA npenBapuTeNbHOro o6xkatus P u usrubaroierg
MOMEHTa OT BeCa IVIMTHl NpH KO3(UIHEHTe HAJeKHOCTH MO HArpysKe
Y = 0,9:

= 192 MM,

M = gly/8 = 4,36 - 11,842/8 = 76,4 kH . u,
TAe g — PaBHOMEPHO pacnpeleNeHHast Harpy3Ka OT Beca [IJTUTHI
g=09- 4842 =436 kH -  (cM. 0. 3.2.2).

Ha yposne nentpa tsmectn apmatypm A,, (Ysp = 234 Mm)

. Pl Pleop) M
Opp=g—F+ T Yp— Y=
bp Ared 1 Fed ysp { red ysp
777,10 - 108 | 777,1 . 108 . 192 76,4 . 108 .
= 505600 ~ + 953745 o~ " 294 — 53745108 * 294 =

= 3,78 4 13,76 — 7,05 = 10,49 H/mm® ~ 10,5 MIla.
Ha ypoBre uentpa taxectn apmatyph A, (¥, = 61 My)

. ool . Mo
O =7 —="7 .’/sp+7r—edysn—

red ’
. 777,1 - 103 777,1 . 103 . 192 76,4 . 108 61 _

205600~ %375 10~ " Ol T —sEzmm o
= 3,78 — 3,59 + 1,84 = 2,03 H/mm® =~ 2 MIla> 0.

19. @ = 0,25 + 0,085R,, = 0,25 + 0,025 - 28 = 0,95.
1{)]




20. Tak Kak a = 0,95 > 0,8, npunumaeM a = 0,8.
21. TloTepn oT ObiCTpOHATEKAOmEH NOJASYYECTH M GETOHOB, MOA-
BeprHYTHIX TensioBofi obpaGotke (raba. 5, n. 6,6 (10])
NpH Ospi/Repy = 10,5/28 = 0,375 < @ = 0,8;
Oy = 340‘bp|/Rbp =34, 0,375 = 12,8 Mﬂa;
NpH Otpt/ Ryp = 2/28= 0,071 <a =0,8;
of = 34- 0,071 = 2,4 Mlla.
26. INepBhie norepu:
)1 = G, + 0Og 405 + 0 = 141,4 + 38,7 4-30 - 12,8 = 222,9 Mlla;
o) =0, + 0, +0,+05 =141,4 + 38,7 + 30 +2,4 = 212,5 MTla.
Bropese notepu 0, (mocie obxaTaa GeToHa). Or ycapku TaXe
Joro 6eToHa KJaacca B35, nmoumBeprayToro Tensioofi o6paboTke mnpH aTMOC

¢epuoM HaBJEHHH
0, =03 = 35 Mlla.

Or nonsyuecTu GETOHa.
97. Hanpsenus B HAnparaeMof apMatype C yYeTOM NepBLIX MOTEpb:

6, = 0y — Oyt = 1300 —222,9 = 1077,1 MIla;
6, = G4 — Oj = 1300 — 212,5 = 1087,5 MITa.

28. HanpsaxeHus B HeHanpsraeMmo# apmaType:
0, = 0¢ = 12,8 MIla; o; =0; =2,4 MIla.
29, Yculue npenBAPUTENILHOTO 06XKaTHA C YYeTOM MEpBbIX MOTEPb
Py =0 Ay + Oipids, — 0 A — 0 A =
=1077,1 - 611 +1087,5. 102 — 12,8 39—2,4 -39 =
= 768440 H ~ 768,4 kH.

30. DKCUEHTPHCHTET NPUJIOKEHHH ycuaus Py
Oepl Aspylm + a; Ay — O;plAs’pys,p — 0, Ay,
eopl = —— Pl - ==

10771 - 611 234 + 2,4-39-7 — 10875 102 - 61 — 128 . 39 . 28¢ _ 1
= 768400 = 1J1 MM.

BhHITOIHHM NPOBEPKY CXHHMAIOMIMX HanpsXeHud B GeTone B CFaiHH
[peNBapHTeJbHONO OGXKATHA B COOTBETCTBHH C Tpe6osanueM (m. 1.29
[1ol.

MakcumanbHOe CXKHMalomee HalpAXEHUE B GeTone OT HeficTBHA yCH-
aus P, Ges yuera Beca DJHTH TIPH Y, = 304 MM

_ Py Pie,p  768,4 - 103
Obp, max = 7~ + 7~ ¥0 = ~305600 + -
768,4 - 103 . 191

“OR3745 . 108 304 = 3,74 -+ 17,58 = 21,32 ~ 21,3 MI'Ia.
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Tak KAK Gupmer = 21,3 MIla << 0,05Rs, = 0,95 . 28 — 26,6 Mlla,
T0 TpeGosanue n. 1.29 u tabn. 7 [10] ynmoBnetBopsetcs. 3jech Ry, =

= 0,8B = 0,8 . 35 = 28 MIla — nepenatounas mpousocTh GeToHa,
31, 32. Hanpsxennus B 6eTone Ha ypoBHe LEHTPa TAXECTH apMaTyphi
sp C YUEeTOM Beca MJIHTHL

Pl Pleopl M
[4) = — — =3
b Ared + [red ysn Ired Yso
768400 768400 . 191

= 2 Bl ggy 764106 oo,

2056 - 102 T 253745 . 108 253745 - 10¢ =

=3,73 4+ 13,63 — 7,05 = 10,21 H/mm? = 10,21 MI]a;

of — 768400 768400 . 191 .61 764 10° o

bp = 2056 - 10° 953745 - [0¢ + 553705 108 -

=3,73— 3,55 4- 1,84 = 2,04 H/mMm? = 2,04 MITa > 0.

33. TIpH Obpi/Ryp = 10,21/28 = 0,365 < 0,75 norepn or nomsyyecrn

6erona

0y = 1280451/ Ryp = 128 - 0,365 = 46,7 MIla:
npH Obp1/ Ry, = 2,04/28 = 0,073 << 0,75 o4 = 128 - 0,073 = 9,3 MIla,
35. Bropeie moTepu: .

012 = Og + 0y = 35 4 46,7 = 81,7 M[1a;
Oja =0; + 0§ =35+ 9,3 = 44,3 M[la.

36. CymmapHubie norepu NpeJBapuTe/IbHOrO HaNpPsKEeHHs:

0y =0y, -+ 0;, = 222,9 4- 81,7 = 304,6 MIla> 100 MITa;
0/ =0/, + 0/, = 212,5 + 44,3 = 256,8 MIla > 100 MI]a.

3.2.8. OKoHuaTeNLHLIN

PacyeT NPOUHOCTM HOPMANbHLIX CeyeHM
no marmbalowemy Mom

CHTY

[IpoBepky npouyHOCTR HOpPMANbHBIX CeyeHHH MAUTH IDH NIpHHATOM
apMHPOBAHHA BBINO/HAEM 10 Gnok-cxeme 10 (mpua. 4).
L.

o =h—a =400 — 70 = 330 um (puc. 3.5)
2. ® =0,71.

3—5. Ilpu Hartsxenun KaHaTOB‘K-7 Acs, = 0 -

6. 058 = R, 4+ 400 — y4p9052 = 1145 4 400 — 0,9-995,4 = 649,1 MITa,
rae OspQ = OSP-— 0'[ == 1300— 304,6 = 995,4 Mna-
7, 8. Hpﬂ 'Vb2 < l _050, u = 500.

9. Hanpsixenwe, ¢ KOTOPHM BBOZMM B pacuer HalpsiraemMyio apMa-

TYPY, PacHoOJIOKEHHYIO B CXaTOH 80He

Og = Osc, s — Vsp1Osp2 = 500 — 1,1 - 1043,2 = —647,5 M[1a,
TAe Ospe = Gy — 0, = 1300 — 256,8 = 1043,2 MIIa.
10. TpanuuHOe 3HAuEHHE OTHOCHTE/JHLHOH BHICOTHI C3KATOM 30HB!
g = : 0} 0,710

= = 0,486,
%R o 649,1 0,71 ”
1+0ma(1—m—) I+ (1 )

500 \  I,1
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11. Onpefensem nonoxenue HedTpambHo# ocH. Jlas 3Toro npose-
psiem yCJOBHE
RsAsp + RsAs < Rbbi’ hi + RscAs’ + O'SL.AS’,, =
= 1145.611 4 360-39 = 713640H~ 713,6 kH< 17,55 - 1280 - 40 4-
+ 360 - 39 —647,5 - 102 = 832515 H ~ 832,5 kH.

HefiTpanbias och mpoxomut B moske (x << hj). [lanee pacuer Bbnoa-
useM 1o 6JoK-cxeme 7, npua. 4, HaumHas ¢ m. 11 opu b =bf =
= 1280 mm.

11, 12. OTHOCHTE/NbHAA BBHICOTA CXKATOH 30HHI GeToHA NMPH Ysg = |

. RsAsp + RsAs'—RscAs’ —'OscA;p _

- Rpb by o
__1145.611 + 360 - 39— 360 - 39 4- 647,5 - 102
= 17,65 - 1280 - 330 =0,103>0.

13. Tak kak § = 0,103 < Eg = 0,486, cxaTas apmaTypa IO pac-
yeTy He Tpebyercs.

14, 15. OnpenenseM KOIPPHUHEHT Vsq:

Y =m—m—1) @& — 1) =115—(,15—1): 2 X
% 0,103/0,486 — 1) = 1,24 > n = 1,15.

15, Ipunumaem ys¢ = M = 1,15.
16. OTHOCHTEqbHASI BLICOTA CxKaTofi 30HB OeToHa mpu Vs = 1,15
YsﬁRsA 4 R Ay — RscAs, - oscA;p _
Ryb, ho -
__L15-1145. 611 4 360 . 39 — 360 - 39 4- 6475 - 102 0.117
- 17,565 - 1280 - 330 - ‘
Tak Kak BHYHCJAGHHOE 3HaueHHe KO(PPHUIMEHTA YPsg = 1,24 opu
t = 0,103 (nn. 14, 15) 3Ha4HTeNLHO GOJIbIIE NPHHATOLO Ysg == M = 1,15,
OueBHJHO, YTO yTOYHEHHE KOS(OUIHEHTA Ysq IPH HOBOM 3HAUCHHH Ey ==
g = 0,117 npousBoANTL HET HEOOXOLMMOCTH.
17. &, = 0,117 < &g = 0,486.
18. TTo Ta6n. 4 npua. 2 npu & = 0,117 an = 0,11.
992. Hecymasn @nocoGHOCTb CEUEHHA MO H3rHGalolieMy MOMEHTY
M” = amRbbfl h: + RscA; (ho - as') + oscAs'n (h‘o - as'n) =
=0,110.17,55 . 1280 - 332 + 360 - 39 (330 — 20) —647,5 - 102(330 —
— 35) = 253965000 H - mm =~ 254 kH -'M>M =216,9 kH - m.

CllefioBaTenbHO, OPOYHOCTh HOPMAJbHbIX CedeHHii 1O W3rHGalomemy
MOMeHTy obecredeHa.

sp

1=

3.2.9. PacyeT NPOYHOCTH HAKNOHHBIX CeueHMH
npoponbHbix pebep

PaccupThiBaeM HAKJOHHOE ceueHHe, WAylee OT rpaHH onopHl. IIpuuu-
MaeM B s3amac MPOYHOCTH, YTO PABHOMEPHO pacnpefieleHHas Harpyska,
JeficTBYIOIIAA Ha MJHTY, B Mpefe/ax HaKJIOHHOTO CeueHHd OTCYTCTBYET.
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2680 Torma mnonepeunasa cunia ‘B

6012060 15, b 5%, ? pPacueTHOM HAKJIOHHOM ceue-
1+ A RN Hun Q= 73,3 kH (n. 3.2.2).
77 7777 —=F PacueT BHLIMOMHAEM 0O
bl s ¥  Omok-cxeme 12 npua. 4, BH-
55 . ‘=F YUCJIHUB [pPEABapHTENbHO Be-
’u_bﬁdo /7}=460 ] b2 ? JHYHHB!, BXOASALIHE B HCXOfl
& HEle AaHHBE.
[ vy ~BZ 7 Jgiesii | § Pacuernble Koapuuue-
I T Poz = 2, Ppy = 0,6 (m.
3.31 [10])
_ 1L_4217=240 Pacuernas iwupura ce- /
3.6. [Monepeunoe ceueHHe MJATH «JBOHHOE senan
g‘f,cquunaemo% 0pH pacyeTe Ha NPOYHOCTE HA- Hh =2 bttty 280 + 160 =
KJOHHMHX ceyennfi N0 nonepeynod cHJe 2 2
: = 240 mMM.

Ipn pacuere HaKJIOHHBIX CEYEHHH MO DOMEPEYHOH cume a, =20 MM
{cm. puc. 3.5 ysen /).
BbI‘lHCJIﬂeM KO3(D(PHUHEHT @, YIHTHIBAIOIKA BJAHSHHE CBECOB MOJKH,

(b — O) Ay _075(48—24) 4

Pt = 0,75 ——p~ 5733

= 0,09 <<0,5,
rae b; =2(b; +3h)=2(124+ 3. 4) = 48 cm.

PacueTnoe ceueHHe IVIHTHL NPH pacyeTe HAKJIOHHBIX CeYeHHH Ha npou-
HOCTb NpHBefleHO Ha puc. 3.6.

Briugensem xKoshOhHUHEHT @,, YUYHTHIBAOIIKANA BAHSHHE NPEXBapHUTENb-
HOIO HanpsXeHHA NPojonbHOH apMatypul. Insi sTOro ompemensieM ycu-
JIHE NPEXBAPHTEJNBHOTO 06KaTHA C YueTOM Bcex MoTeph P, npu Koaddu-
HHEHTE TOYHOCTH MPENABAPHTEJbHOTO HAMpsiKeHHs s, << |

Py = 004, 4 0i2A — 0, A, — 0, A =
=995,4 . 611 4 1043,2 - 102 —94,5 - 39— 46,7 - 39 = 709089 H ~
~ 709,1 xH,

rae yp,=1—0,1=0,9;.

Osp2 = V;p (0, — 0y) = 0,9 (1300 — 304,6) = 995,4 MITa;
Top2 = Y5 (05, — 07) = 0,9 (1300 — 256,8) = 1043,2 MIa;
0, =04+ 05+ 0y = 12,8 4- 35 4 46,5 = 94,5 MITa;
g, = 0 + 03 + 09 = 2,4 + 35 + 9,3 = 46,7 Ml]a.
Torzna
709,1 - 10
=01 5 “Ry0hy bho =01 1,17 - 240 - 330
rne N=P,=709,1 gH.

ITpunumaem @, = 0,5. [lanee pacuer BuinodnseM no G/iok-cxeme 12
npul. 4,

= 0,77 > 0,5,
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1. Pabouas BricoTa cedeHud
hy=h — a = 400 — 20 = 380 mm.

2. MunumanpHas nonepeuHas CHAA, BOCTIPHHUMAaeMas HAKJIOHHBIM
CEUEHHEeM [0 MOsBJeHHA Tpemun 6e3 ydyeTa nomepeuHol apMmaryphl,

Q, = @3 (1 + @) Ry bhy = 0,6(1 4+ 0,5) - 1,17 - 240 - 380 =
: — 96034 H &~ 96 kH.

3, Tak kak @, = 96 kH > Q = 73,3 kH, nonepeunasa apmarypa
no pacuery He Tpebyercs. [lomepeunnie CTEepKHHM KapKacoB Ha3HauaeMm
KOHCTPYKTHBHO 4 @ Bpl ¢ marom s = 250 mm.

BRIMONHAM NpOBEPKY NPOYHOCTH HAKJIOHHOH MOJOCH GETOHA CTEHKA
MeXIy HAKJIOHHBIMH TPemHHAMH Ha JJ.eI‘JICTBne TOIlepeyHoH CHJIBL IO GMIOK-
cxeme 13 mpua. 4.

1. hy = 380 mm.

2. KosgpruueHT, yuuTHBAIOUWMUA BIHAHHE NPOYHOCTH OGE€TOHA,

¢ =1+ PR, =1—0,01 - 17,65 = 0,825,
roe = 0,01 ¥ Ry = 17,55 MIla.
3 14sw=145w1nz 126 2—252 MMa
rae Agy = 12,6 mm® pu dp = 4 MM (Tabr. 5 mpua. 2).
4, KosdxbHupeHT nonepeyHoro apMHpOBaHHA
w = Asu/bs = 25,2/240 - 250 = 0,00042.

5. Uucno npusenenus o = EJE, = 1,7 . 10%3,1 - 10* = 5,5.
6, 7. KoappuuuenT, yuHTLIBAIOUIMA BJIHSAHHE MONEPEUHOro apMHPO-
BaHuA,

oy = 1 + Bopy, =1 + 5. 5,5.0,00042 = 1,012 < 1,3,

9. Ilonepeunas cuia, BOCHpHHHMAaeMas GETOHOM CTEHKH MeXIy Tpe-
LHHAMH,

Qu = 0,304:9,1RsbH, = 0,3 - 1,012 - 0,825 - 17,55 - 240 - 380 =
© = 400890 H =~ 400,1 kH.

10. Qu = 400,1 kH > Qmar = 73,3 KH. )
CnepoBaTeqbHo, npoOYHOCTDb 6eTOHa CTEHKHU MeXJy HaKJOHHbIMH Tpe-
IIIHHAMH JNOCTaTOYHA BO BCeX CEYeHHAX. .

3.2.10. PacueT npoYHOCTH HAKNOKHbIX CeYEHHH
no M3rubaloujemy MOMEHTY

B coorsetctBun ¢ n. 3.35 [10], mna npemBapuTenbHO HanPsAKEHHBIX
5/IEMEHTOB, APMHPOBAHHBIX KaHaTamH 0e3 aHKepOB, HeoGXOAHMMA InpoO-
BepKa NPOYHOCTH 110 H3THOGAOLIEMY MOMEHTY HAKJOHHOIO ceueHHs, Hau-
Haromerocss y rpaiu onopsl. IIpn 3TOM pacueTHOe COMPOTHBJEHHE apMa-
Typbl corsacHo taba. 24 [10] cuuxaeTcs yMHOXeHHeM R, Ha Ko3dxbH-
IIMEHT YCJIOBHE paGOTHl apMaTyphl Yss.
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l. Inuna npoekuun Haubogee

. HEBBIMOJHOr0 HAKJIOHHOIO CeueHus
i r ) o — O H3rubaroulemMy MOMEHTY
-

s ;HJ P Rs = Q . 73,3 . 103 _
\Q bl : T tE& 26711238 T
=120 oL 1878 = 1876 mm,
;=688
4= 1936 rre Q = 73.3 kH — nonepeunas cu-

Ja B Hadaje HAKJOHHOIO CEYeHHS

Prc. 3.7. K pacuery HakJoHHOrO cege- (puc. 3.7); Jow = stnAsm/s =

HHA MJIKTHL HA MPOYHOCTL -

IOlleMy MOMEeHTY P T Ho HSLWOE - _ 965 . 2 . 12,6/250 = 26,7 H/um;
g = 12,38 xH/m (H/mm) — pasHo-

MEpHO pacnpefieNeHHas Harpyska npu vy > 1 (oM. m. 3.2.4).

2. Jlauna sonbl nepejavd HanpsiKeHHH s HanpsiraeMoii apMatyphl
6e3 aHKepoB
l, = (0,0,/Ryp + M) d = (1,25 - 1145/30,8 + 30) - 9 =688 MM, rae o, =
= 1,25, M, = 30 npu apmuposanuu saemMeHTOB KaHaTamu K-7 puamerpom
9 mm-(n. 2.29 u tada. 28 [10]); BenmunHy 05, NpH pacueTe Ha mpod-
HocTe corsacHo (. 2.29 [10]) npunumaem paBHOH GosblieMy H3 ABYX
3HaueHHll Og U R,. Tak xax R, = 1145 MIla >0, = 0,— 0=
= 1300 — 222,9 ~ 1077 MIla, B dopMysy BBOLUM BeNHuuHy R: Ry, =
= [,1 .28 = 30,8 MIla; y»s = 1,1 (raba. 15 [10}).

Havano 30HH aHKepPOBKM NIpH NOCTENEHHO! nepegaue ycuins obxa-
THA NPHHHMMAaeM y Topua IVIUTH. PacyeTHBIM fB/S€TCS HAKJIOHHOE ceve-
Hue [—I], naunHaloueecs OT rpanu omopbl (puc. 3.7).

3. PaccrosiHne OT Topua MJMTHI JO MeCTa, Iie HAKJOHHOE CeueHue
nepeceKaer NpeaBapUTeNbHO Hampsraemylo apmatypy [, = 120 mm.

4. Kospbuuueur ycnoBui paBoThl apMaTyphl

Yoy = L1, = 120/688 = 0,174,

5. PacueTHoe cOMpOTHBJEHNE HANPATaeMOH apMaTyphl C y4eTOM ero
CHHXEHHS B Mecre Ilepecedenusi HaKJIOHHbIM ceuenueMm (puc. 3.7)

Ve Rs = 0,174 . 1145 = 199,7 MIla.

6. Tax kak HeliTpanbHas OCb MPOXOMMT B MOJKE, NPUHAMaeM NpH-
6JIMKEHHO I1e40 BHYTPEHHeH Napbl CHJ

2= hy— h; /2 = 330 — 40/2 = 310 mm.
7. WsruGaromuli MOMEHT, BOCOPHHHMAaeMEIl HAKJOHHBHIM CEYEHHEM,
M, = ysR A2 + gsc?/2 = 1997 - 611 - 310 + 26,7 - 1876%/2 =
= 84808800 H - mm ~ 84,8 kH - M.

8. Msrubatouiufi MOMEHT OT BHelUHEH Harpy3Kd B KOHLE DPACYETHOIO
HAKJOHHOIO CEUeHHA Ha PaCCTOSHHU ¢; OT OCH Omophl MIMTH (puc. 3.7)

M = Qc; — gct/2 = 73,3 - 1,936 — 12,38 - 1,936%2 = 118,7 &kH - m,

rie ¢ = ¢+ 120/2 = 1876 4 60 = 1936 mm. |
Tak kak M = 118,7 xH - m > M, = 84,8 kH .- M, npounoctb
HaKJIOHHOIrO ceuenus /-] 110 U3rUGAIOIEMY MOMEHTY HEIOCTaTOYHa.
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YBeNnuHBaeM moNepeyHoe apMHpPOBaHue peep MMIHTHI BOJIH3H OIOP.
[IpuHuMaeM mornepeyHble CTEPXKHH KapKacoB AMAaMeTpOM D MM M3 [POBO-
aoku Bp-I ¢ marom 150 MM, Agpy, = 19,6 Mm? (Taba. 6 npun. 2).

Torga ¢o = 2-195-260 67,9 H/mm;

150
73,3 . 10° ,
€= 575 T To38 = J13 MM;
M, =199,7 . 611 . 310 4-67,9 . 913%2/2 = 66124800 H . Mmm ~2 66,1 kH-Mm;
¢, = ¢ + 120/2 = 913 + 60 = 973 mm;
M =173,3-0913— 12,38 -0,913%/2 =61,76 kH - m.

Tax kak M = 61,76 kH - Mm<< M, = 66,1 xH - M, npounHocTs HaKJIOH-
HOrO CeueHHs no H3rubamwleMy MOMEHTY ofecreueHa.

B coorsercrBuu ¢ ykasauuem n. 3.38 [7], mpoBepKy HaK/IOHHBIX Ceue-
HHA 1O M3rubGalomEeMy MOMEHTY LAl JIEMEHTOB C [OCTOSIHHO M MJaBHO
MeHsAOWEACs BHICOTOR AONYCKAETCS HE MPOM3BOAUTH, eC/IM H3rubaromuii
MOMEHT OT BHEIIHHX Harpy30K B HOPMaJbHOM CeueHHH, MPOXOMUSLIEM
yepe3 KOHEI| 30HbI nepefauu nanpsXxenuit M (puc. 3.7, ceuenne 2—2),
MEHbIIIe MOMEHTAa TpelnHOoO0pa3oBaHud M., TPH ONPENENEHHH KOTO-
pOro Benu4YHHA Ryse SameHAeTcs Ha Rp.

K TpeumtnHOCTORKOCTH Kese306eTOHHBIX KOHCTPYKLHH, 3KCILTyaTHpye-
MbIX B 3aKPBHITHIX MOMEIEHHAX U aPMHPOBAHHBIX CEMHIIPOBOIOYHBIMH KaHa-
Tamu knacca K-7, npembsBasiorcs TpeGopanus 3-H kareropum. [lostomy
pacueT mJauTH Tuna «ABofiHoe T» mo BTOpOH rpynme mpene’bHBIX COCTOS-
K aHajoTHYeH pacueTy peOpHCTON MJAUTH NOKPHITHA 3 X 6 M, npuBe-
JeHHOMY B maparpage 2.2.

3.3. PACYET CBOPHOW NPELABAPMTENBHO HANPMKEHHOW
APKHM TIPONETOM 36 m

JKenesoGeTonnble apku € 3aTsikkoil (pue. 3.8) pasmemaror depes
12 m. T'eomeTpuueckue pasMepbl ceueHuft apKH M ee apMUpOBaHHE NpH-

BeleHbl Ha puc. 3.9. ‘ 51
51 = — M
. ”,
2
Le  n
3 3
150, 6055 580 5935 )

A ¢
nposetoM 36 M &/
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'l 2% 1331 (o puc 36) 250 2%
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1835 7 ﬂ[ 5600 21 i 5935
17950

5
f .

- 350 70 38 3psp
1

§
>
]
2-2
SN 12805801
I8
"I. * l.
440

Puc. 3.9. 3erskka W apMHpoBaHHe G6JOKOB

3.3.1. [laHHble ANS npoeKTMPOBaHMA

Beron tamenwi#f knacca B30 (mpu s, =1 R,=17 Mlla; R, =
= 1,2 MIla; npyu v, = 0,9 R, = 15,3 MIla; R,, = 1,08 MIla; ana GeTona
€CTCCTBEHHOTO TBEPHEHUS Ry, ser = 22 MITa; Ry, sor = 1,8 MIla; E, =
= 32,5+ 10® MIla (ta6a. 1, upua. 1).

[lpesBapuresbno HampAraemass apMaTtypa B3aTAXKH — BBLICOKONpPOYU-
Hasl TIPOBOJIOKA MEPHOAHYECKOro nmpopuaa 3 5 mm kiacca Bp-1I (R, =
= 1045 MIla; Rsser = 1255 MIla; E; = 2 - 10° MIla); Haraxenune
apMaryphbl NPOH3BOAMTCS MEXaHHYECKHM CMOCOOOM Ha YMOpH C NpHMeHe-
HUEM WHBEHTapHBIX 33XKHMOB. :

Henanpsraemas apmarypa kiacca A-111 nuamerpom 10—40 MM (Rs ==
= Rsc = 365 MIla; Rsw = 290 MIla; E, = 2 - 10° MIla). .

3aTAXKKA OTHOCHTCS K KOHCTPYKIHAM 3-H KaTeropHu TPELLHHOCTOR-
koctd. IlpouHocTe GeToHa K MOMEHTY OTHYCKA HATAXHHEIX YCTPOHCTB

(nepenaTounas npoOYHOCTb) npuHMMaeTca Ry, = 0,7 - 30 = 21 MIla.

3.3.2. PacyetHblii nponetr M Hérpyaun'

PacueTHbilt nposetr apku _
ly=1—2a=2359—2.0,15= 356 m,
TZe @ — pacCTofHHe OT TOpLUA apKH N0 TOUKH ONMPAHHA Ha KOJIOHHY.
HopmaruBHEIE H -pacyeTHbIE MOCTOSHHBIE HArPySKH OT IIOKPHITHA Ha

apKy ¢ yueroM Ko3ddHIHMEHTa HAAEXHOCTH N0 HasHayeHwio y, = 0,95
npuBefeHs B Taba. 3.1.



Pacuernas nmocrosHHas Harpy3ka Ha 1 M ¢ yuetom Beca apku G, =
= 400 kH

g=pL 4+ mvn_3197 12+40000059,1.0,95=

= 50007 H/m = 50 kH/m,

rae Y; U Y, — Kos(bHIHEHTE HaJeKHOCTH 1O Harpyske M Mo HasHaye-
HWIO; p — pacueTHas Harpyska Ha NOKpHITHE; L — mar KOJIOHH.

PacuerHass BpemeHHass Harpy3ka npH s, = 700 H/m® pja II crero-
BOro pafioHa

s = s,Lyv, =700 - 12. 1,4 - 0,95 = 11170 H/w = 11,17 xH/m.

3.3.3. reoMé'rpuuecuue xapau'repuc'rhuu\u yeHaua
B COUERMAX APKH

Apky paccuuThiBaeM Kak JBYXIIapHHPHYIO ¢ 3atskkoil. M3 coobpa-
Kenu#l yHupHKanuu 610KOB (puc. 3.9) OCb apKH BBIMOJHSAKT N0 KPYro-
BOMY OYepTaHHIO.

BapuaHThl 3arpyKeHHsi M CTaTHUeCKas CXeMa apKH NpHBENeHB Ha
puc. 3.10.

Haxonum reomeTpryeckue XapakTepyCTHKH apKH, corsacHo puc. 3.11:
pajuyc OcH KpYTOBOH apku

lh+4* 35624 4. 3972
R=—g—="530r =49Im

o 1
rie f— crpena nogbema, NPHHATAs DAaBHOH NPUMEPHO 5 MpoJeTa, TO
ecTb 3,97 M;

Prc. 3.10. BapHanTs HarpyXeHns: apKH:

N
a -- CrJIoIHAst Harpyska; § — OAHOCTODORHsS CHe- * ,§ é ,'7:5-
Tonasy Harpyska * @ :g‘ = L§
:; ?r ,,\’A nh &e
Puc. 3.11. K onpeaeaenuio reomet pfiue- s T 5*'\ 6 7
CKIfX XapaKTEepHCTHK apKH 5‘2 3.4 7/) 3 1
’ e addk | TN
5=l 20~ .
mmamaas ||||Hf/|IIIl x 0N
.
g-S0tfk v
/——\ 2,=34m
e a . —*
/ =
s=lh2uN 50N \22696M
' 210534
/—\ﬁ’ weihfom

'? {,=356m
o

(

i + 25178
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HEeHTpaAbHLIA yron

Xe 17,8 _ ' oo o om0,
— 7= =397 — 0469 ¢, = 25°8 &~ 25°;

VIHHA apKK
L=2Ra,=2-41,9.0,436 = 36,6 M,

rjae
o —®u2n_2%5.2.314
0= 360 360

= 0,436.

Apry pasbusaem Ha 10 paBHbx uacreit (myre 0,1 wactw cooreerct-

25°
BYET yrod %1 =5 = 5°) H omipelesisieM T'OPH3OHTaJbHLIE ODAMHATHI Ce-

yenuft (puc. 3.11) no dopmysnam:
x=1/2—Rsing, y = Rcosgp — a,
rie a=R—[=41,9—3,97 = 37,93 m.

Hanpumep: '
npu ¢, = 25°(sin 25° = 0,4226; cos 25° = 0,9063):
t==20_41,9.0422% =009~0;

y, = 41,9 - 0,9063 — 37,93 = 0,04 ~ 0;
npu @y = 20°(sin 20° = 0,342; cos 20° == 0,9397):

x =220 41,9. 0312 = 3,47

Yy = 41,9 - 0,9397 — 37,93 = 1,44 w.

OcTra/bHble 3HAYEHHS X H Y ONPENeiAOTCSs AHAJOTHYHO.

Besnyuna y, COOTBETCTBYeT JIHHE CTpednl noibeMa [. PesysbTaTsl
BLIUMCIEHUH NpHUBeleHEl B Taba. 3.2,

Ilpensapute/qbno 3ajaeMcsi NJIOIMAASMH CEUEHHi apMaTypel B apKe
H B 3aTsKKe, 8 TaKXKe BLIUYMC/sieM TeOMETpHYECKME XapaKTEPHCTHKH HX
ceueHu#t (cM. puc. 3.9), :

Ilpunumaem npubamxenso s apku A, = 0,014, = 0,01 2 X

X508+ 4.5 621484 8=0001724=17,24 cu? =

= 1724 M.
AIlpunaumaem ¢ okpyraenmem A; = 2000 mm® > 1724 mm2,
Ornowenne Monynell ynpyrocts AN apkKH
E 200000
o = —E—; = m = 6,15

Torna nnomans NpHBEZEHHOTO CHMMETPMUYHO APMMPOBAHHOTO Ceue-
BuA  apku Ay = Ap+ ad; + ady= 1724 + 6,15 . 20 + 6,15 . 20 =
= 1970 cm? = 19,7 - 10¢ mm2,
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Tabauya 3.2

Px,| sing, oS, | X M| YoM Dy, sin @y CoSQy | XM | yom

rpag.

Howmep
ceueHys

=}

9

1)

B
Howmep
cedeHus

I 256 | 0,4226 | 0,90631 0 0 7 {—5 | —0,0872| 0,9962| 14,15|3,81
2 | 20 | 0,342 0,9397 | 3,47 | 1,44 8 |—10| —0,1736| 0,9848 10,53 | 3,33
3 15 | 0,2588 | 09659 6,96 | 2,54) 9 | —15} —0,2588| 0,9659] 6,96 |2,54
4 10 | 0,1736 [ 0,9848| 10,63} 3,33| 10 | —20] —0,342 | O 9397 | 3.47 | 1,44
5 5 | 0,0872 | 0,9962| 14,16| 3,81 11 [ —256| —0,4226} O 9063 0 0

6 0O 1 17,8 | 3,97

MOMeHT HHEpUMH NpPHBELEHHOTO CeYeHHs NMPH PAacCTOSHHH 10 LEHTpa
TAMECTH ys = 50 cM

1,,,,__1,,+aAsys+ocA 7 =22 1 9.50. 850— 4+

+81343+ =% @ 4.1 .6-21(36—2 46,1520 462+

+ 6,15 20 . 462 = 2904555 em? = 2,9 . 101 mmé,
Panuyc uHepuuH mpHBeAeHHOro CeyeHHA

29045565
freqa = l/ e o5 = 38,4 cm = 384 wmm,

Tak Kak 'Maomaib ceyeHHs 3aTsHKH (cM. puc. 3.9) 4, = 44 - 44 =
= 1936 cm%, To ceuenne apMaTypbl NpPHHUMAaeM MNPUOTHKEHHO

A = 0,014, = 0,01 - 1936 =~ 20 cm® = 2000 mm>.
YuuThiBas, 4TO AJ5 3aTHKKU OTHOIIEHHE MONyJeH YIPYrocTH o ==
= 6,15, ompenensiem mnJowalb MNPHBEJEHHOrO CEUEHHs 3aTAXKKH
Aoy = 1936 + 6,15 - 20 = 2059 cm® = 2,06 - 10° mm®
Pacrop onpeseasieTcs mo MeToiHKe, npuBefenHOH B pabote [14].
KoadduurentT nmopaTaHBOCTH 3aTAXKH
_ i L 1
Area\ 15(38,4 ’( 1970)
1+ (‘red) (1 + Aredl) I+3 @7) 1+ 5589
Ina xkaxnoro caydas sarpyxenus (cm. puc. 3.10) Haxoaum pacnop

or Harpysku ¢ = 1000 H/M, npuHATOl 3a eIMHUYHYIO: I/l PaBHOMEDPHO
pacnpenesieHHOH Harpy3KH

= 0,967,

H, _k"°—0967£g°—3%57—6_38587 H ~ 38,6 kH;
LS OJHOCTOPOHHeH PaBHOMEDHO PAaCMPEXEJEeHHOHl HArPY3KH Ha mOJo-
' BUHE NIpOJieTa apKH

_p gl ' 1000 . 35,62

H, 16 = 0,967 16 - 3,97

= 19294 H ~ 19,3k H.
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[To BeuHCNEHHOMY pacmopy Ajs Kaxnoro BHJA 3arpymeHHs Onpeje-
JIAEM pacueTHble YCH/IHMA B CeveHHsX apku. [lms 3Toro cmawana onpepe-
JsieM GanouHbie H3ruGaioLiHe MOMEHTH M, n nonepeunble cuabl Q.

[lpu paBHOMepHO pacnpene/eHHOM Harpy3ke O0ajounble MOMEHTH
H TIONIepeYHLIe CHJBI HaXOAHM MO (opMy.am:

4 My = Rax—%;

Q= Ra(1-%),
ql

rage Ry =% — onopsas peakuuss B Ganxke.
2

Taxk, ﬁanpnmep, opu x, = 17,8 M(Ra =178 kH n ¢ = 1000 H/M =
=1 gkH/m)

My =17,8.17,8— 118 _ 158 42 kH/m.

[Ipy 3arpyxeHuu nOMOBHHEI mnpoJeTa apKH GaJOUHE MOMEHT
H MONEpedHyio CHIy B He3arpyseHHOH 4yacTH onpelensieM 1o GopMyJnam:

_ M, = Rpx; Q, = Rp,
rae Rg= ‘% — peakius B GajKe CO CTOPOHLI HE3arpy»KEeHHOH 4acTH.
Hanpumep, npu x4 = 17,8 M (Rp = 4,45 kH; g = 1 kH/m)
Mo = 4,45 . 17,8 = 79,21 kH/m.

Tocie BBMHCAEHHS GANOYHBIX MOMEHTOB M MOMEPEUHBIX CHJI 110 NPH-
BEJICHHBIM HHXKe (OpMyJiaM OmpejesisieM pacueTHhle YCHAMA A BCEX
CEUEHHH apKH: _ :

M, =M,— Hy;

N, = Q,sing 4 H cosp;

Q, = Q,cosp — H sin ¢,
TAe ¢ — YroJl MeXIy KacaTeJbHOH K OCH apKH B DAacCMaTPHBaeMOM cede-
HHH W FOpPH30HTaNbIO (cM. Taba. 3.2 u puc. 3.11); My u Qp — uarubaro-

IMA MOMEHT M mnonepevyHast chia B GaqKke Ha JABYX OIOpax MpOJNETOM,
PAaBHEIM TIPOJIETY pacCUHTHIBAEMOH apKH.

Onpenenum My, N,, Q. B cepeiuHe mpoJNeTa apKu NpPH ACHCTBHH
paBHOMEPHO pacnpeneneHHod Harpyskd ¢ = 1000 H/M npu ¢ = 0;
M, = 158,42 xH/mM; Qo= 0; H == 38,6 kH; y, = 3,97 m:

Mg = 158,42 — 38,6 - 3,97 = 5,18 kH - u;
Neg=0—386.-1=238,6 xH : m;
Qe=0.1—2386.0=0. .

B ra6n. 3.3 npuBeleHb YCHIMA OT ENMHWYHOA HAarpysku ¢ =
= 1000 H/m, pacnpenenennofi no sceMy nposieTy, a B Taba. 3.4 — ych-

JI4Al B apKe OT €IMHHMYHOHA Harpysku ¢ = 1000 H/m Ha /1eBOH nosoBuHe
apkKH.
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Ta6auya 8.3

Homep , .
ceye- H, kH M,, kH.Mm Q,, ¥H My, kH:m Ny, kH . Qx./ «H
Hus
1 0 17,8 0 42,51 0,18
2 55,75 14,33 0,17 41,17 0,27
3 99,67 10,84 1,63 40,09 0,48
4 131,99 7,27 3,45 39,27 0,46
5 386 151,76 3,65 4,69 38,77 0,27
6 i 158,42 0 5,18 38,6 0
7 151,76 —3,65 4,69 38,77 —0,27
8 . 131,99 —7,27 3,45 39,27 —0,46
9 99,67 —10,84 1,63 40,09 —0,48
10 56,75 —14,33 0,17 41,17 —0,27
11 0 . —17.,8 0 42,51 0,18
Tabauya 3.4
Homep
ceye- H, xH Mo, KHom Qo &H Mx, kHem | Ny, xH Qx. xH
Hye
1 0 13,35 0 23,13 3,94
2 40,31 9,88 12,52 21,52 2,68
3 68,69 6,39 19,67 20,3 1,18
4 85,16 2,82 20,89 19,5 —0,67
5 19.3 88,79 —0.8 15,26 19,16 —2,48
6 ’ 79,21 —4,45 2,58 19,3 —4,45
7 62,97 —4,45 —10,56 19,31 —2,75
8 46,86 —4,45 —17,41 19,39 —1,03
9 30,97 —4,45 —18,056 19,41 0,7
10 15,44 —4,45 —12,35 19,29 2,42
i1 0 —4,45 0 19,37 4,13

JIns BHIYHCJAEHHMSI PACUETHBIX YCHJIHH B CEUYEHHSX apKH HEOOXOAHMO
WIS KaIOro BHJA HATPYMKEHHMS BEJHUHHBl, NPHBeAeHHbe B Tabn. 3.3
11 3.4, YMHOXHTb Ha nepeBoJIHbie KOS(OhHIMEHTH, onpeneiseMble no ¢op-

MyJ1am:

JJs1 NOCTOSIHHON Harpysku

— & _ 50007
ky = g ~ 1000 = 50,
s 11170
kz:?‘ o0 = 112

B taba. 3.5 npuBenenbl 3sHaueHHMA YCHJIHMH OT BCeX BHIOB HArpysok,
a Takke pacueTHhe KOMOMHALMM YCHIHA OPH Haubo/nee HEBHITOAHOM
WX coueranuu B ceuenusix I, 5, 6, 10, I1.

Pacnop or pacueTHHX Harpysok mpu y; = 1

r¢ Yy — CpeaHee 3HauCHHE KOS(IJQ)PIU.PICHT& HaJeXXHOCTH I10 Harpyske.

H

H _ 2362

act = T 126

= 1890 gH,
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3.3.4. Pacuer NpPOYHOCTH 3ATHKKM

ApmaTypy 3aTsiKKH -DOACHpaeM KaK IS UEHTPalbHO PacTSHYTOro
‘ 3J7IeMEHTa N0 YCJNOBUAM NPOYHOCTH.

Hs ycnosus (I11.1) [4] onpenensem neo6xoaumoe ceueHue apMaTypH

A 2362000
Ay =

TeR = 0B T 2260 MMm?;

KO(DOHIHEHT Y5 HE YUMTHIBAETCS BC/IEACTBUE DACMOJIOMKEHHS BBHICOKO-
[IPOYHOH MNPOBOJIOKH TOMapHO BHJIOTHYlO 6e3 3asopos (m. 3.13 [10]).
Uneno npoBoiok mpy 3 5 MM Aspy = 19,6 mm?

A 2260
N o= 8L =S =
n Aer =196 116 mr.

[lpunumaem 128 npoBosoK.
Ay =nhg =128 . 19,6 = 2508,8 mm? > 2260 mm®.

ApMupoBaHMe 3aTsiXKH NpuBefieHO Ha puc. 3. 9.

3.3.5. Onpenenenre noTepb NPeABapPHTENbHOrO HAMNPAKEHMA
apMaTypbl 3aTHKKM

Mo ycnOBHSIM IKCILTyaTauMH aPKH B 3aKDhITOM MOMEIEHUH 3aTfKKa
OTHOCHTCS K KOHCTPYKLHSIM 3-f KaTeropuu TPellHHOCTOHKOCTH. B To xe
BpeMsi MpeleNbHO JOMYCTHMas IIMPHHA PAacKPLITHA TPelwHn, obecredu-
Baiolas COXpaHHocTh apMaTtypst & 5 Bpll, Becbma Mana (Qcres =
= 0,2 mm). [TosToMy mnpenBapHTe/]bHOE HAampsixKeHHe apMaTypbl MEXaHu-
YeCKHM CHOCOGOM MOXKHO HAa3HAYUTh MAKCHMAJbHBIM

Oy = Ry, ser/1,05 = 1255/1,05 = 1195 MITa.

[ToTepu npeABAapHTE/NIBHOTO HANPSMKEHHS apMaTypHl MpH €€ HaTsXKe-
HHNM Ha YNOpH Ompefensiorcss no O/4ok-cxeme 1 npuia. 4.

[lepBHe NOTepH HanpsAXMeHHA Oy (Mo obkarus Ge-
tona). 1. OT penakcanuy HanpsiXKeHHH OPH MEXaHHYECKOM Cnocofe HaTs-
YKEHHs] MPOBOJIOYHOH apMAaTyph!

Oy 1195
0, = (0,22 R 0,1) Osp = (0,2255?5 — 0,1) . 1195 = 130,8 MITa.

TToTepH OT TeMmepaTypHOro nepenaja OTCYTCTBYIOT, TaK Kak mo Mepe

yBeJMUeHHsl MOCTOSIHHOH Harpyski Ha apKy apMaTypa 3aTsXKH noATs-
THBaeTCs.

6. Or nedopmauyu aHKEpOB NPH HHBEHTapHBIX 3aXKuUMaXx

1,26+ 0,15d 1,25 4+0,16. 5
- { 38. 103

E = . 2. 10°= 10,5 MIla,

8

rie [ = 38 M — JyIMHa apMaTypHOro CTePXKHs, PacCTOsTHHe MeXy yno-
pamu CTeHJa.
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8. llockonbKy Hampsiraemas apMaTypa He OTruGaercsd, MOTepH OF
TpeHUs apMaTyphl 06 orubaioiiye NpHCHOcoONeHHs] OTCYTCTBYIOT, TO €CTh
Oy =

11. Or Jedopmanuil cTajabHOH (boprI OPH OTCYTCTBHMH JIaHHHIX O €€
KOHCTPYKIHH G5 == 30 MIla.

[loTepu OT GeICTPOHATEKAIOIULEH MOJN3YYeCTH _

13. 0], = 05— 0y — 0y — 0y = 1195 —130,8 — 10,5 —30 =
= 1023,7 MHa

15. P = o, Asp = 1023, 7. 2508,8 = 2568258,5 H = 2568 xkH.

16. Yurrusas CHMMETPHYHOE apMHPOBaHHE, CUMTaeM €,y = 0.

P 2568 . 108
= o Tor = 12,5 MIla.

19. @ = 0,25 4 0,025R}, = 0,25 + 0,025 - 21 = 0,775.
20. a=0,775<<0,8,

21. 0yp/Rsp = 12,5/21 = 0,595 << o = 0,775.

st GeTOHOB ecTeCTBEHHOTO TBepIeHHs

— 4004,/Ryp = 40 - 12,5/21 = 23,8 MTla.
26 ﬂepsme noTepH
oy = 0, + G4 + 05 + 0, = 130,8 + 10,5 + 30 4 23,8 = 195 MITa.

Bropse notrepu nanpsaxenud. - Or ycagku taxenoro
Gerona kaacca B 30 ecrectBennoro Teepzenus (ra6a. 5 [10]) |

05 = 40 MITa.

&
gt

17. Tpp =

Or nonsyuectu Gerona:
27. 05p1 = Gsp— 0y = 1195 — 195 = 1000 MITa.
29. P, = 0514, = 1000 - 2508,8 = 2508800 H = 2509 kH.
31. Opp1 = Py/Arear = 2509 - 03/2 06 - 10°=12,2 MIla.
32. opp1/Rep = 12,2/21 = 0,58 << 0,75.
33. lns GeroHa eCTEeCTBEHHOTO TBepIEHHS
_ = 15004,/ Ry, = 150 - 0,58 = 87 MIla.
35. Bropbie noTepH 0;9 = 0, -+ 04 = 40 -+ 87 = 127 MTa.
36. CymmapHble MOTepH
0, =0y + 05 = 195 4 127 = 322 MIla > 100 MIla.
Hanpsixxenne ¢ yyetom BceXx noTepb
Osps = Ogp — 07 = 1195 — 322 = 873 MIla.
Ycunue o6xkaTHs C yueToM BCEX MOTEPb
Py = Ay0p0 = 2508,8 . 873 == 2190182 H = 2190 kH.

3.3.6. Pacuer TPewHHOCTORKKOCTH CeueHMH 3aTHKKH

[poBepsieM ceueHue 3aTSXKKH N0 06PasoBaHuIo TpemuH. Pacuer npo-“"“-"
H3BOZHTCA C YueTOM KOS(xpHIUHEHTa TOUHOCTH HaTsXKeHus y,=09. -
ﬂrt’ = Rbf sér (A —|— QaAgp) + ?5pP‘z = l, (172400 + 2 6 15 2508 8) +
+0,9. 2190182 = 2174421 H =2174 kH. .




Tax kak 3sHaueHHe pécnopa opu vy, =1
Hact = 1890<Ncrc = 2174 KH,

TO TPEIIMHBI B 3aTXKKe He 06pasyloTcs.

3.3.7. MNMposepka NpouHOCTH 3arskkM npu oBwarum Gerona

B cootserctBun ¢ n. 3.50 [7], onpenensiem ycuiue o6xatus GeTona
KaK IS UeHTPalbHOrO OGXKAaTOro 3/7eMeHTa C Y4eTOM Bcefl HamnpsiraeMoit
apMmaTypul. [IpH HarsixkeHHH apMaTypbl Ha yNOPH MPOYHOCTb 3aTSKKH
npoBepsAeTcA H3 YCJIOBHS

(0';,,1 -_ 330) Asp \< AR[’) .

[TpenBapuTeibHOE HampsKeHHE C YYETOM NEpBBIX NOTEPb ONpenesieTcs
npH ysp, = 1,1

Osp1 = (ospfoll)VSﬂ = (1195'— 195) J l,l = 1100 Mﬂa,

toraa (g, — 330) A,,= (1100 — 330) - 2508,8 = 1931776 H = 1932 k H<<
< ARy = 172400 - 12,1 = 2086040 H = 2086 xH, rae Ry = 12,1 M[la —
npH3MeHHasd NPOYHOCTL OeToHa K MOMEHTY ero oG6xKaTus, BBIUHCJIEHHAA
N0 HHTEPNOJNAUNH npH Ry, = 21 MIla.

YcaoBue COGJIOJAETCs, CeN0BATeNbHO, NPOUHOCTL 3ATSKKH NPH ee
obxatnu obecneyena,

3.3.8. Pacuer npouHOCTH HOPMANLHLIX CEUCHMI
BEpPXHEro nosfca apKu

B ceuenMAXx apkm JEHCTBYIOT H3THGAIOMIHE MOMEHTBHI, CONOCTABHMEIE
[0 BelWYHHE, HO pasHble mo 3Haky (raba. 3.5).

TlosToMy npuHHUMaeM CHMMETDHYHOE apMHPOBaHME CEUEHHMH apKH
( s = ; .

Ceuenue apMaTypH B cpelHUX GJI0Kax apku ompefiesisieM o HauGonee
HEBLITOAHON KOMGHMHALMM yCunufi. B ceueHusix 4 u 5 meHcTBYIOT nmpaxTu-
UeCKH PaBHBbie MOMeHTHI, OJJHaKO 3HaueHHe HOPMaJIbHOH CHJH B cedue-
uud 5 Mmenbme, CrenoBartenbHo, €5, = 406,5/2181,9 = 0,186 M <C g4 =
== 405,4/2153,1 == 0,188 M. [TostoMy 3a pacueTHoe MNPHHHMMAETCH cOue-
TaHWe YCHIUH B CeueHHH 5.

B 3TOM ceyeHHHM pacyeTHHle KOMOMHaUMH YCHJME: OT nOMHOH Harpys-
ki — M = 405,4 xkH . m; N = 2153,3 kH; or nnurenbHoll Harpysku —
M, = 2345 kH - m; N; = 1938,5 xH. '

PacuerHas AnuHa B myockocT apku (taba. 33 [10):

I, =0,b4L = 0,54 - 36,6 = 19,76 wm.
Tak kak ly/irea = 1976/38,4 = 51,4 > 14, pacser npoOU3BOAHM
¢ yueToM nporu6a 3jemeHTra, corymacio n. 3.3 [10].

Hanee pacuer Bhimosnaem no Gnok-cxeme 18 npun. 4 npu by = h —
— a = 1000 — 40 = 960 mm. :
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1. g = M/N = 405,4/2153,1 = 0,188 M = 188 mm.

2. M, = M + 0,5N (h, — a’) = 405,4 - 0,5 - 2153,1 (0,96 —
—0,04) = 1396 kH - u.
3. My = M + 05N (h, — a’) = 234,5 + 0,5 - 1938,5 (0,96 —

= 0,04) = 1126 xH M. N
7. Tak Kak MOMEHT KPaTKOBDEMEHHHX Harpysok (CHer cnpaBa HIH
cieBa) M — M, = 405,4 — 234,5 = 170,9 xH M, uamenswomudi 3HaK,
MEHbIle MOMEHTA OT CYMMbI MOCTOSIHHBIX H AJIMTENbHHX HArpy3sok, To ecTb
M—M=+1709 xH.m<M, =235 kH-M, TOo M H M,
OJHOTO 3HaKA.
9. ¢ =1 +[3M1—’= 1+ 1”—2§=181 rge f=1 nas TaxeaOrO Ge-
) M, 1396 e
tona (ra6a. 30 [10]).

10. ¢, = 1,81 <1+4+p=1+41=2; npuaumaeM ¢, = 1,81.

13. Semin = 0,5 —0,01% —0,01R, = 0,5—0,01 0,01 - 15,3=
= 0,149. '
14, KoHCTpyKuHsi JBYXWAPHAPHOH apKH CTaTHYECKH HEONpEAENHMan.
15'. e, = 18,8 cM > e,z = 3,33 cM, THE egy — GOMBIIHA H3 cyvaiHbIX
SKCHEHTPHCHTETOB (e, = [p/600 = 1976/600 = 3,29 cM u e = hi30 =
= 100/30 = 3,33 cm).

CryyalHbll SKCLUEHTPUCHTET HE YUHTHIBAETCA.

16. Opmin = 0,149 << ey/h = 188/1000 = 0,188.

17. Tpunumaem 8, = e/h = 0,188.

18. o = EJ/E;, = 6,15.
21. YcnoBuas KpMTHYECKas CH/Ia A M€MEHTa JBYTaBpOBOrO CEUEHHA
6e3 npefBapHTEIbHOTO HanpsiKeHHs

6,4E, 0,1 6,4 -32,5.1038
No=— [.{_ (01—{—6 —{-0,1)—{—&]5]: 19,76 - 10°)2 X
q)l 3 (4 !

291010 0,11 ~
X[ 1.81 (o,1+0,188+0,1)+6,15-21,16.107]_

= 4849970 MIla - MM? = 4849970 H = 4850 kH.

22. N = 2153 kH<< N, = 4850 kH.
23. Kos(duuueHT, yuHTHBAOUKA BIHAHHE nporu6a

1 {
N= T=N/N, = T— 2153/4850

1,8.

Onpezenenye MJIOMAAH CEUEHHS] apMaTypbl BHENEHTPEHHO CXATOro
a/1eMeHTa JBYTaBpoBoro npoguas (cm. puc. 3.8) HauHHaeM MO GJI0K-cXeMe
8 npua. 4 ¢ yueroM AeHCTBHS NPONOJBHOM CHJIBI N.

1. hy = h — a = 1000 — 40 = 960 Mmm.

2. ® = a — 0,008R, = 0,85 — 0,008 - 15,3 = 0,728.
3. yi2e = 0,9.

4, 04, = 500 MIla.

210



5. Tpanuunasi OTHOCHTEJbHAS BLICOTA CXKATOH 30HBI

0,728
Bp=— = ' = 0,584,
R [y __©® 365( 0,728)
1+0s¢,u(1 1,1) T+ 556\ T 71

rie o,, = 365 MIla nna apmarypst knacca A-IIL.
4 o o
6. Tlonoxenue HefiTpanbHOl OCH MpOBepsieM H3 yCJIOBHS

N = 2153 kH > Rybj h; = 15,3 - 500 - 110 = 841500 H = 841,5 kH.

Hefitpanbuas ocb mpoxomMT B mpefesax peGpa, MOITOMY pacuer
OPOM3BONMM C Y4YeToM TaBpOBOH (GOPMBI CEUEHHA 010 oaok-cxeme 20

apua. 4.
2. e =g, + 0,5 (b, — a’) = 1,8 - 188 + 0,5 (960 — 40) = 798 mm.

a 40
7. 8= 5 = 55 = 0.042.
N 2153000
8. %n = Rbbho = 153 . &80 - 960 1,83.
Ne 2153000 - 798 .
% O = Ryohe 153 80 960% 1,52.
10. TNpunuMas BO BHUMAHHE HEOGXONMMOCTb YYeTa CKaThIX CBECOR

MOJIKH, BEYHCIAEM
E=a,—a; =1,83—0,6=123>E,=0,584,

rae oy = A;/bh, = 46200/80 - 960 = 0,6, anech A; = (bj — b) hs = (500—
—80) - 110 == 46200 mMm2.
11. Tlpy Hannumk CKATOH MOJKH

ap — &2 (1 —0,58) —6; 1,52 — 0,907 (1 — 0,5 - 0,907) — 0,566
= 1—0,042 = 0,565,

&= T—%

rre E, = E-I;ER _ 1.23-};0,584 _ 0’.907;
§=o;(1— 0,5k} (hy) = 0,6 (1 —0,5-1 10/960) = 0,566.

- OTHOCHTeJbHAA BRICOTAa CXKATOH SOHH GeToHa ompenensercst U3 dop-

myas (VIL.81) [3]:

- adax 4o —a, a4+ ax -+ a, —a,\?
=ttty _:f "+l/( T n)'*’“”w:
=_0,565+0,565-4,05+0,6—1,83 +

2

2
+ ]/(0'565 + 0565 405+ 08+ "83) + 0,565 - 4,05 - 0,728 = 0,713,

rxe % = 500/R, (1 — of1,1) = 500/365 (1 — 0,728/1,1) = 4,05 npH y,e<<1.
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13. Maomaas cuMMeTPUYHOA apMaTyphl TaBPOBOTO CEUEHHUHA
’ . Rbbho Oy, — E¢ (1 — 0,584) — Gf. _

s R, 1—%
153 .80 - 960 1,52 —0713(1 —0,5 - 0,713) — 0,566 _ .
= 365 1—0,042 = 1664 mm®.
- A+ A 1664 - 1664
4. b= =5t = e = 0,043,

156. p=0,043 > pmen = 0,004. ‘

[MockOALKY ROJYyUeHHOE apMHPOBaHHE HESHAUHTENBHO OT/JHYaeTCs
oT npumsTOro B nepsoM npubnuxkenuu (A, = 2000 MM?), panvuedero
YTOUHEHHS! NJIOWAJH CedeHHs ApMATypPhl HE NPOH3BOIHM.

[TpunumaeM ¢ kaxgofi croponsl no 5 ¢ 22 A III, A, = 1900 mm*>

> 1664 mm2,

PaccuuthiBaeM ceuenue I (B kpaitnux Gaokax). Ilo taba. 3.5 pacuer-

pag KOMOHHANUA B 3TOM CEYEHHH:

M =0; N = 2601,6 kH; N, = 2125,5 gH.

Tak kak M = 0 u ¢, = 0, TO BHEUEHTPEHHO CXKAThIA 3JIEMEHT MOXHO
PACCYHTHBATL KaK 3JEMEHT CO CyYafiHbIMH SKCLEHTPHCHTETaMH 1O 6/10K-
cxeme 17 mpua. 4.

1. ly/h = 19,76/1 = 19,76 < 20.

2. N,/N = 2125,5/2501,6 = 0,81.

3. Tlo Ta6n. 10 npua. 3 onpefenseM xoaddunueut ¢, = 0,61.

4, Tpunumaem p, = 1 %.

5. Tlo l,/h u N,/N onpepensieM ko3(pduuuent ¢, no taéa. 10 npua. 3
o, =071

"R, 365 .
6. a =--1—?i-° =13" 0,01 = 0,239.

7. ¢, = + 2(p, — @) = 0,61 4 2(0,71 — 0,61) - 0,239 = 0,653.
8. ¢, =0,658 <<, =0,71.
9. INpuanvaem ¢ = @, = 0,658.

. N Ry 2601600 n163
10. A, + A5 = n'—chsc——- R—“ = 170.658- 365 0,658 365 172400'3?5- =
—7226,6 = 3606,4 mm?, )
rae =1 mpu A>200 mm.

A+ A 3605,4

10832 —

= 0,045 > p; -+ 0,002 =0,01 40,002 =

Il p=—5— = w1000
= 0,012,
IosropsieM pacuer mpH HOBOM SHAYEHHH p,, HauuHas ¢ 0. 6

6. o« = 2. 0,045 = 1,075,

7. ¢, = 0,61 + 2 (0,71 — 0,61) - 1,075 = 0,825.
8. ¢, == 0,825 > ¢, = 0,71.

9. Ilpunumaem ¢ = ¢, = 0,71.

. 2601600

15,3

3 = 2812,4 mm?.
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2812,4

12, TlpunuMaeM apMmHpoBaHHe 3/ieMeHTa To €, 4TO U B CEYEHHH 5,

: A A
T ects 5522 AL, A, = 1900 mu? > 2204 = B2 1406,2 ww.

13, Agw = 0<< (A, + A2)/3 = 224 8375 wm.

[IposepsieM npounocTs ceuenns 10 nepBoro 6s0Ka OpH NPHHATOH
apmatype 5 & 22 A 111 pas caenyomux pacueTHBIX 3HAYEHHHA YCHJIHIA:
M= —1298 kH . -m; N =22745 kH; "M, = 85 KH - Mm; N, =
== 2058,5 kH.

Pacuer nmpouseogum ¢ yuerom TaBPOBOHA (POPMEI CEYEHHUA.

Onpenensiem KOS(ODULUEHT yBeJIHYEHHS HAYANLHOTO 3KCHEHTPUCHTETA
o G6Jok-cxeme 18 mpui. 4 ¢ yuerom IBYTaBPOBOH (OPMbI CEUYEHHS.

1. e0=7\—1‘;‘=§l—227?—7"—85=0,057 M=5,7 cm = 57 mm.

2. My =129,8 40,5 . 2274,5 (0,96 — 0,04) = 1176 kH . wm.

3. My = 8,5 + 0,5 - 2058,5 (0,96 — 0,04) = 955,4 kH - m.

5. lylirea = 51,4 > 14.

7. M—M =1298—85=121,3 kH -Mm>M =85 xH . m,
ciefoBateibho M u M; HMeIOT paspble 3HakH,

8. € =57 MM < 0,lh = 10,1 - 1000 = 100 mm.

8. M/=0,5N(h,—a’)=0,5 - 2274,5 (0,96 — 0,04) = 1046 kH - m.

8. gn=1+pG =14 124 gy,

100, on=191<14+p=1+4+1=2, npuHuMaeM @ = 1,91,

12. ¢ =, +10(1—g,)% = 1,91 4 10(1—1,91) o ~ 1,39,
13. 8. min = 0,149.
14. Konetpykunus craThueckH Heompeleaumasi.
15°. e, =57 MM >eg = 38,3 MM. ‘
16. 8¢,min = 0,149 > ¢,/h = 57/1000 = 0,057,
17. Tlpunumaem 8, = 8, myn.
18. o= 6,15.
64-325.10°[29. 1010/ 0,11
21. Nor = (19,76 - 1092 [ 1,39 (0,1 + 0,149 +0’l) + 6,15 - 21,16 x
X 107] = 6715800 MIla . Mm% = 6716 xH. ~
22. N =22745 kH< N,, = 6716 xH.

1
23. 'rl =T__22,m= 1,51.

OrpejieleHde NOIWAAH aPMATYDH BHELEHTPEHHO CIKATOTO S/EMEHTa
ABYTaBPOBOH (POPMBI CEYEHHS] MOXKHO NPOH3BOAUTH B TOM IKe nopsfike,
KOTOpHI yKasaH B_G6mok-cxeMe 20 mpun. 4.

B pesyabrate pacuera nonyuema naowans apmatypu A; = A; =
= 116,7 MM?, 4TO 3HauHTeNLHO MeHbIe a MaTypel B CEYEHHH 5.

Ipunsitoe apmuposanue 5 @ 22ATI1, A, ="1900 mm?, JOCTaTOYHO.,

\

243



¢

3.3.9. Pacuer NPOYHOCTH HAKNOHHbLIX CeUEeHMIH APKH

BHNoNHAEM pacueT HAKJOHHOTO CEYeHHs, HAYIEro OT TPpaHH OMOPH
apKu. YCNOBHO CYMTaeM BCIO Harpy3Ky Ha BepXHHH n0AC apkH paBHO-
MepHO pacnpejenenHoii (cm. puc. 3.10).

Pacuer BminonHseM no Giok-cxeme 12 gpuda. 4, onpelenus npelBapu-
TeNbHO BEMHUYHMHBI, BXOLAIIHE B HCXOIHBIE AGHHHE.

MakcHmanbHas monepeddas cuia fefictByeT B ceeHHH JI Qmax =
= 55,3 kH, coorsercTBylomas el npopoasnas cuaa N = 2601,6 xH.

KosxpuumenT, ydauTHBalOWUA BIMSHHE (POLONBHOA CHIIH,

N 2601600

P, = 0,1 Ry b, =0,] m = 3,14 > 0,5

[Mpunumaem ¢, = 0,5. ]
KoahguuuenT, yUHTHBAIOMUA BAHSHYEE CXKaThiX MOACK ABYTAaBPOBOTO
CeueHHs apKH,

f— 0k

® 330 . 110
¢ = 0,75 ——5-

= 0,75 50960 = 0,473 < 0,5,
rae bf — b= 500 — 80 = 420 > 3hf = 3 - 110 = 330 MM, nNOSTOMY npH-
Haro b/ — b =330 mm.

Ilanee pacuer BeimosHsieM no GJok-cxeme 12, mpua. 4.

1. hy=h— a = 1000 — 40 = 960 mm.

2. Qs = @5 (1 +@,) Rpbhy= 0,6 (14-0,5)-1,08 - 80 - 960 =74649,6 H =
= 74,6 gH,
roe g, = 0,6 — s Taxejaoro GeroHa.

3. Qmax = 55,3 xH<<Qy =74,6 xH.

B 31OM c/iyuae momepeyHyio apMarypy yCTaHaBJAHBAEM MO KOHCTDyK-
TUBHEIM TpeGopamuaM. [lpunumaem 2 ¢ 8A III Ay =2 - 50,3 =

— 100,6 Mm%, mar s = 300 MM < % = 333 mMm < 500 mm.

[TpoBepsieM NPOUHOCTb HAKAOHHOH MOJIOCHl MEXJy HAKJIOHHBIMH ‘Tpe-
IUNAMM HA AEHCTBHE nomepednoii cusbl no Gaok-cxeme 13 npua. 4.
1. hy= 960 Mm.

2. ¢, = 1—pR,=1—0,01 - 1,08 = 0,989,
rre = 0,01 ans Taxenoro GeroHa.

Agw = Agin = 50,3 - 2 = 100,6 mMm®.

W = Agwfbs = 100,6/80 - 300 = 0,0042.

o = E;/Ey=6,15.

Py = 1+ Bap, =1+ 5.6,15.0,0042 = 1,129.

9, = 1129<13. X
9. Q, = 0,3p,,P,, Rebhy=0,5- 1,129.0,989.15,3-80-960=656013 H =

=656 gH.
10. Q =55,3 kH < Q, =656 xH.
TpouHOCTb HAKMOHHOA MOJOCHEI AOCTATOYHA.

Noos
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3.3.10. PacyeTr NPOYHOCTH M TPEWMHOCTOHKOCTH NOABECKM

[lozBecky paccYHTHIBAEM Ha OCEBOE pACTAXKEHHEe OT Beca MOABeCKR
W yyacTKa 3atsxku pnuHoii 5858 mm (cm. puc. 3.8): G, = bhlpy)y, =
=0,156.0,4.325-25-1,1-0,95=5,09 kH, rne b X h = 150 X
X 400 MM — pa3MepH MONEPEYHOTrO CEUYEHHs MOABECKH; [ — JJHHA HAH-
Gosiee HArpyXeHHOM MOABECKH; y; M Y, — KOSDDULHEHTH HaJeXKHOCTH
Mo HaTpysKe M [0 HA3HAYEHMIO; P — CPelHAS ILIOTHOCTL Kene300eToHa;

G, = bhlpyry, = 0,44 - 0,44 - 5,858 - 25 . 1,1 - 0,95 = 29,63 xH.

Hroro N = G; 4+ G, = 5,09 + 29,63 = 34,72 kH.
HeoGxonumoe ceuenne apmaTypsl noiBeCKH
N 34720
AS == E = —3—6—5—- = 95,12 MM2,
[lpunumaem 4 @ 10 AIll; A, = 314> 95,12 mm2.
[lpoussopum pacuer momseckH MO OGPA30OBAHUIO TPEIUH

Nere = Ry, ser (A + 20A5) = 1,8 (60000 + 2 - 6,15 - 314) =
= 114951 H= 114,95 kH > N, = 31,56 kH,
rae Nog = ?—?'—?2 = 31,66 kH — ¢ yuerom koshdHuunenta HanekHOCTH mo
Harpyske y, = l.
CrnesoraresibHO, TPELHHOCTONKOCTL MOABECKH OOEcHeueHa.

3.4. PACYHET [BYXBETBEBOW KOJNOHHbI
CPEQHEFO PAQA

Yeunua s pacyeta KOMOHH H MX HEBLITOIHBIE COYETAHMS MOJYYalOT
B pe3y/bTaTeé CTaTHYECKOTO pacyeTa nomepeyndra. Pasmepnl KOJOHHBI
M pacueTHble CeueHHs NpPHBeleHH Ha puc. 3.12.

3.4.1, Aaﬁuue ANS NPOEeKTHPOBAHUA

beron knacca B20 (R, = 11,6 MIla; Ry = 0,90 E, = 27 X
X 10° MIla). ,

B pacueTnoe conpoTusnenne GeToHa KOMHUIMENTH YCIOBUR PaGOTH
GcToHA Y, (Tabn. 15 [10]) BBOAsTCA B caenyiomux caydasx:

IPH yYeTe BCEX HATPY3OK, BKJIOYAas Te HAarpy3KH, CyMMapHas LJH-
TCJILHOCTD JEACTBHSl KOTOPHIX Masla (BETPOBHIE H KPAHOBbie HATPY3KH) —
?b2 - 1)1;

NP OTCYTCTBHH B PACYETHOM COYETAHHMH BETPOBOH W KDPAHOBOH HArpy-
30K — Py,e = 0,9.

Ilpononvnas apmartypa knacca A-1I1 ¢5 10—40 MM (Rs = Ry =
== 365 MIla; Es= 2 - 10° MIla); monepeunas apmarypa kJaacca A-I
(Ry = 225 MIla; Rsw = 175 MIla; E; = 2,1 - 10° MIla).
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400

3.4.2. PacueT HapKpaHOBOM 4aCTH

HagkpasoBas 4acTb KOJIOHHBl HMET NPIMOYTO/NBLHOE CEueHHe h %
X b= 60 X 50 cm, BeJIHUUHA a = a' = 4 cM, [OJe3Hasi BHICOTA CCUCHHMH

ho =h—a=60—4= 56 cm.
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Ceuenne apmaType noabupaem mno Tabauya 3.7
UaHOONBIIMM ~ PACYETHHIM YCHIHAM B

OIaCHBIX CEUEHHAX. Veanus KomOunaunu ycnaui
B cewennn I—1 (cM. pue. 3.12) hoeenerr .
AeHCTBYIOT TPH KOMGHHALUH (Tabu1. 3.7). ! 1 m

Tak kak ceyeHne HCHBITLIBAET BO3-
JieficTBHe H3THOAIOMHUX MOMEHTOB pPas- % ’;g“ Tégf'g lggg'g E?g'é
IIbIX 3HAKOB, APMHPYEM €ro CHMMETPHU- 0,131 | 0,235 | 0,034
1ot apmarypo#i. M3 ta6n. 3.7 BupHo,
uro koMO6unanust 111 we sBnsercs pac-
YeTHOH, TaK KaK 3HAYEHHUE ¢,, 2, CJIeJIOBATEJbHO, U & = e + 0,5 (hy — a’)
SHAUHTEILHO MeHbIIE, 4eM JVIsi APYTHX KOMOHMBauuil,

Pacyer cewenns Bunoinsem no komGuHammsm 1 u I1. !

KomM6unanusa I:

M = 168,4 xH - m; N = 1284, 5 xH;
M, = 104,6 kH - m; N; = 1072,5 kH,

rie M; u N,-— MOMEHT ¥ npoJOAbHAA cuna OT CYMMB! [OCTOSI HHBIX
M JUTHTENILHHX HAarpysok, :

Pacuernas anuna nogkpanosoi uactu konommm (Taba. 32 [10]) (cw.
puc. 3.12) Iy, = 2H, = 2 . 5,1 = 10,2 m (npu yuere KPaHOBOH HATPY3KH)
H lo, = 2,6H, = 2,5 . 5,1 = 12,75 ™ (6e3 ydeTa xpanoBoi Harpysku).
B nnockoctu, mepmemaukyaspuoii nonepeunol pame, lpg = 1,6H, =
= 1,5 - 5,1 = 7,65 m.

Cnyyafinble SKCLeHTpHCHTETH, B cootserctsun ¢ n. 1.21 [10]:

eq1 = 15,/600 = 1020/600 = 1,7 cu:
€an = Ly5/600 = 1275/600 = 2,125 cwm;
€3 = h/30 = 60/30 = 2 cm.

Onpenenenye KOIpGHULHEHTA yBeJHYEHUS HAYATBHOTO SKCLEHTPUCH-
vera npoM3BOAUM 10 Gnok-cxeme 18 npun. 4.

1. eg = M/N = 168,;4/1284 = 9,131 = 131 mm. '

2. My=M+0,5N (hy —a’) = 168,4 + 0,5 1284,5 (0,56 -—
— 0,04) = 502,37 kH - m.

3. My = M; + 0,5N; (hy — a’) = 104,6 + 0,5 . 1072,5 (0,56 —
— 0,04) = 383,45 xH - M.

4. l,/h = 10,20/0,6 = 17 > 4.

5. l/h = 17> 10. ‘
T. Taxk kak uSruGalOmWMA MOMEHT OT KPATKOBPEMEHHBIX Harpysok M —
— M, = 168,4 — 104,6 = 63,8 kH . M, u3MeHslowHi 3HAK, MEeHbILe
MOMEHTa OT CYMMBl NOCTOSIHHBIX M JJIUTENbHBIX HArPy30K, TO eCTh
M— M, =+ 638<<M, =104,6 xH - M, T0, cresoBaTenbHO, H3TH-
Garomye MoMeHnTl M M M; onmoro 3maxa.

My 383,45

9. ¢ =1 +BM—1=1+ 15———02,37_ 1,76,
rae p = 1 pna taxenoro Geroma {raba. 30 [10]).
10, =176 <1 +p=1+41=2.
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13. 8¢, min = 0,5 — 0,01 % — 0,01 R,=0,5—0,01 %’_ 0,01 - 12,65= -

= 0,204, roe Ro=11,5.1,1 = 12,65 MIla npu peficrBUM Bcex Harpy-
30K ¢ yueToM ¥, = 1,1.

14. KOHCTpyKIHA CTATHYECKH HEOonpelesuMas.
15'. e; = 0,131 M = 13,1 cM > egy = 2,125 cM; cayvaliHblii SKCLEHTPH-
CHTET He YYHTHIBaeTcs.

16. 8, min = 0,204 << ey/h = 131,600 = 0,218.

17. Tpunumaem §, = e,/h = 0,218,

18. o= E/Ep =2 - 10%2,7 . 10* = 7 41.

1,6 E,bh® [ 0,11 h— g\

l,6~27000-500600‘°[ ] ( 0,11

52020]
102002 31,76 \0,1 + 0,218 + 0’1) + 0,004 - 7,41 'W] -

= 47,53 - 10° MIla-mMM* = 4753 kH, rze B nepsoM npHGIHKEHHM OpPH-
HAT MHHUMaJbHO LONYCTHMBIH KO3(D(QUUMEHT apMHPOBAHHA U = ., ==
=2-0,002 = 0,004 (ra6n. 38 [10]) apu rubkoctn l/h = 17).

22, N = 1284,5 kH << N, = 4753 xH.

1 1
23. n= o = 5845 = 1,37.
T Na T 753 .

[Inomane ceyeHus apmatyps ompenensieM no Giok-cxeme 20 npuJ. 4.
1. hy =h —a = 600-— 40 — 560 Mm.
2. e=ng + 0,5(h, —a’) = 1,37 - 131 + 0,5 (560 — 40) = 439,5 mm.
3. ®=0—0,008R, =0,85— 0,008 - 12,65 = 0,749.
4
5
6

« Voo = LI>1. g
. Os, o = 400 M[Ta.
o 0,749
. = g = . =0,5 » =
SR (1 o) =1t 0,749) 058 rie Ou
+0sc’u Tt Tao\'— T

= 365 MlIla pgna apmarypw kaacca A-III.
7. § =a'/h = 40/560 = 0,071.

N 1284500
8. @y = 1 g = 1565 . 500 . 560 — 0r505-
Ne 1284500 - 439,5

9 a,

= Rybh = 12,65 - 500 - 560% 0,285.

10. o, = 0,363 < £, = 0,580.
ll A =A/ =Rbbh0' am—an(l—0,5an)=12,55'500'560

0,285 — 0,363 (1 0.5 0363 =9 e
0 === Uy = V,J + U, )
x T— 0,071 <0

Apmarypa mo pacdery He TpefyeTcs.
16. A, + A = p,,,,bhy = 0,004 - 500 - 560 = 1120 mm>,
Kom6unauusa It

M =296,8 kH.-M; N =1264,6 xH;
M;=104,6 xkH.m; N, = 107256 gH."
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KosbhpuumenT ysennyenus HadaabHOTO SKCILEHTpHCHTeTa onpezenaeM

no 610k-cxeme 18 nopua. 4.

. g = 296,8/1264,6 = 0,235 M = 235 wmm.

2. M, = 296,8 -+ 0,5 - 1264,6 (0,56 — 0,04) = 625,6 kH - m.

3. M = 104,6 + 0,5 - 1072,5 (0,56 — 0,04) —38345 kH .- M.

7 Tak xak M — M;=296,8 — 104,6 = 192,2 ¥k H - Mm> M, =
= 104,6 xH . M, To, caenoBarenbHo, M3ruGAOMIME MOMEHTH OT MOJHOH

uarpysxn M OT CYMMBI NOCTOSHHBIX M JJIHTENbHBIX HArPy30K MOTYT

IIMETB pasm;xe 3HAKH.

8 e0—235 MM > 0,14 = 0,1 - 600 = 60 Mwm.

[n]
lo €o 235 MM = 23,5 cM > ez = 2,125 cm; cayyalHbIl 3KCHEHTpH-
CHTET He YYHTHIBaerca. -

16. 8 min = 0,204 << ey/h = 235/600 = 0, 392

17. anHHMaEM 8 = ey/h = 0,392,

1.6 - 27000 - 500 - 600% [ 1 0,11
2l Ner = 102002 [ (01-;.0392""01

] — 58,23 - 106 MITa - Mu? = 5823 kH.

I ll

)+0,004-7,41 X
5202

6002
22. N = 1264,5 xH << N, = 5823 kH.
— 5823

[lnomane ceweHHs apmarTyphi onpenesgeM B COOTBETCTBHU ¢ GJIOK-
cxemoft 20 mpua. 4.
2. e= 1,28 . 235 4 0,5 (560 — 40) = 560,8 Mm.
1264600
12,65 - 500 560 — 0307
1264600 - 560,8
9. %m = 7365 500 Sogr — 0r308-

10. o, = 0,357 <, = 0,580.

8. a, =

oA 12,65 - 500 . 560 0,358 — 0,357 (1—0,5- 0,357) _ 2
11. A, = A; = 8 . T—0.071 =679,3 mm2.
_ A+ Al 679346793
4. p= Bh = T H00 560 = 0,0048.

15. = 0,0048 >p, . = 0,004.

Tak kak nonyuennblii KO3ppunHeHT apmnposamm HEe3HAYUTEBHO
OTHYAeTCs OT (PHHATOTO, MPH onpefeneHdH N, TO nanbﬂenmero
YTOYHEHHA MJOWALH apMaTyphl He MPOU3BOAUM,

[lpunnmaem cummeTpuunyio apMatypy 3 @ 20AIll A, = 941 mm?
C KaXIOH CTOPOHHI.

Torzna

941 -+ 941

= e R0 = 0,0067.

PacyeT BHEUEHTPEHHO CXKATOH KOJOHHH HAa YCTOHYHMBOCTb H3 MJIOCKO-
Cr¥ M3ruGa MOXHO He NPOU3BOAHTb, TAK KAK THOKOCTb B MJIOCKOCTH H3-
ruba Iy /h = 10200/600 = 17 npesbimaer lyg/h = 7650/500 = 15,3 —
I'OKOCTb M3 MJIOCKOro H3ruba.
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3.4.3. Pacyer ﬁonnpauonoﬁ HacTH

Ceuenne KONMOHHH 2—2 COCTOHT M3 IBYX BeTBell (cM. pHc. 3.12). Pac-
CTOsIHHe MeXJy ocsiMH BeTBeH c¢=110cM, BHcOTa Bcero cedeHHs A= .
=1400 MM, ceuenue BeTBH b=>500 MM: =300 MM, f;=265 MM.

Cpemuuit war pacnopok

s=T 129 _ 915 m = 2150 um,

rie H, — cBo6onnas AJHHA MOAKPAHOBOH YaCTH KOJOHHBI BbIE YDOBHS
nona, H, = 14,25 — 1,35 = 12,9 m; n — qucio nanenei llByXBETBe-
BOH KOJIOHHBL

B ceuenun AeficTBYIOT TpU KOMOMHAUMH PacUETHLIX ycHaHi (Taba. 3.8).

Pacyernas AnMHa 0ONKPAHOBOH 4acTH KoOJMOHHH (taba. 32 [10]):.
B MJIOCKOCTH pammul [l = 1,6H; = 1,5 - 12,9 = 19,35 m = 19350 mm;
U3 MJOCKOCTH paMmbl [y, = 0,8H; = 0,8 - 12,9 = 10,32 m = 10320 mm.
Kom6unauus 111 ue saBasercs pacueTHoll, TaK KAK B HEll YCHIHA MEHbLIE,
yem B KomOumanmuax [ u II

Pacuer BuimoansieM 0o kom6uHanuam I n 1l

KomM6ubwanua I

& = 4 = Ty = 0,361 M =361 wu.

Jlns onpenesenust BAMSHUSA NPOrH6a HAa SKCUEHTPHCHTET NPOLOJIBHOR
CHJIbL BBIYHCJISIEM NPHBEJEHHHIN pajuyC HHEPUHH CEYEHHs nByxseTBeBoﬁ
KOJIOHHH B IJIOCKOCTH H3rH6a

ireg =. ¢ = 1002 — 378 mm.
1 30‘3) o 3 11002) .
T e + 53002 ,

Tag Kak 7' = %‘?i—o = 51,2 > 14, Heo6xoauMm yueT nporuba siemeHTa.
red
Yuer nporu6a npoussoiuM no Grok-cxeme 18 npua. 4.
1. g, = 361 mm.
2. M1 = 681 + 0,5 - 1886,4 (1,365 — 0,035) = 1935,5 kH - m, rze
g =h.—a= 14—0035—- 1,365 M.
3 Mu = 104,6 + 0,5 - 1072,5 (1,365 ~— 0,035) = 817,8 kH - m.
7. Tak kak M—M;=681— 1046—5764>M,—— 104,6 xH - M,

TO, CJENOBATeJbHO, . H3THOAOMHUE MOMEHTBl OT  NOJHOH Harpysxn
M OT CyMMBl MOCTOSIHHBIX H JJIH-

Tabauya 3.8  TEJIBHBIX HATPY30K MOTYT HMETb

pasHble 3HAKH.
KoMGHHAMH yCHUHA Hone 8. ¢y = 361 MM > 0,1h = 0,1" X
Yennus — T::: X 300 = 30 mm,
| | I 11t yCHJIUA 9’ 1
15, e0 = 361l MM > ¢;1 = s/600===
M, kH-m | —681 4738|—160,2{ 1046 = 2150/600 = 3,58 MM; ¢y >> £ ==
(A)" Kg 18864 | 2640,3] 2818,2 10725 —h/30=300/30= lOMM;cnyqaﬁHmﬁa
K 1206] 884| 167 207  gycnenTpHCHTET HE YUHTHIBAETCH.

i
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13. 8¢min = 0,5 — 0,01/y/h, — 0,01R, = 0,5 — 0,01 - 19350/1400—

— 0,01 - 12,65 = 0,235,

16. 8, min= 0,235 << eg/h, = 361/1400 = 0,258.

17. Tlpunumaem &, = ey/h, = 0,258,

2. KpuTHYeCKYIO CHIy JUIsi COCTaBHOTO CeueHHs (M. puc. 3.12) onpe-
neasieM no copmyne (X1.54) [3]:

Leg\2[ 1 ( 0,11
No = 12,8 Eybh (72) [6, (o 0.) + pla] -
2
= 12,8+ 27000 - 500 - 300 (22%) [T‘ (ot +0.1) +

+ 0,008 - 7,41] = 91,9 . 105 MITa - mm2 = 9190 kH,

rae g, = 0,008 — npensaputensHo npuASTEHLL KO3((HLHEHT apMUPOBaHUA
BETBH.

22. N =1886,4 kH<<N. = 9190 kH.

! 1
23. = = 18864 = 1,26.
'~ % '~ 3w
OnpenenfieM yCuaus B BETBAX KOJOHHMBI H3 dopmyast
N.=2 i 18564 | 8 . 1"26 — 943,2 1 780.

Orkyna N, =943,2 4- 780 = 1723,2 «kH; N, =943,2 —780 =
= 163,2 kH.

Marubaomuit MOMEHT OT MeCTHOrO uaruba perBell KOJIOHHDI

120,6 - 2,15

Qs
M=Z=_4—=64,82 KH‘M.

Pacuetnnifi skcuenrpucurer '
eo = M/N, = 64,82/1723,2 = 0,038 M = 38 mm.

Llanee onmpesenenue niomaiu CHMMETpHYHOA apMaType BHmOAHAeM
no 6sok-cxeme 20 npua. 4, ‘
2.e=1¢,+ 0,5y —a’) =38 4+ 0,5 (265 — 35) = 153 mm.
A P '
7. d=da'/h= g =0,132
1723200
1265 - 500 . 265 — 1,028.
1723200 -'153
9 %m = 1355 - 500~ 265 = 0994
10. a,=1,028>¢t, =0,58.
' g o= Sm— % (1—=05a,) _ 0,594 —1,028(1 —05. 1,028
I, a="m T = =0 = 0,109.
12. Onpenenenne § Bhmonusercs no 6nok-cxeme 19 npui. 4.
13. PaGouas nposonbnas apMmatyphl kaacca A-III, Geton knacca B20.

_ % —EBr)+ 2R  1,028(1—0,580) 2 - 0,109 - 0,580 '
16. £=—= —tr+2 = 1—0,580 2 - 0,109 = 0,877.

8. o, =
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Bosspamaemcs K 6iok-cxeme 20 npui. 4.
4. Rebhy @m—E(1—058 _ 12,65 -500 - 265
13. A =4 =% 1—8 - 365

0,594 — 0,877(1 — 0,5 - 0,877) __ 3
R = 537,3 Mm%

X

KomM6unauus Il Pacuer Bunonusem no 6nok-cxeme 18 npui. 4.
1. e, = M/N = 473,8/2640,3 = 0,179 M = 179 mm.
9. M, = 473,8 + 0,5 . 2640,3 (1,365 — 0,035) = 2229,6 kH . m.
3. My = 104,6 + 0,5 - 1072,5 (1,365 — 0,035) = 817,8 kH . m.
7. M — M, = 473,8 — 104,6 — 369,2 xH - M > M, = 104,6 kH - u,
caefosatensHo, M u M, pasHBIX 3HAKOB..
8. ¢, = 179 mm > 0,1 = 30 mm.
9. ¢, = 1.
15", e, = 179 MM > e, = 10 MM; caydaiiHblil SKCLUEHTPHCHTET HE YUH-
THIBAETCH.

21. N, =9190 xH. .

29. N = 2640,3 xH << N, = 9190 kH.

|
23 = ——5_(3_40_,3 = 1,4.

79190
Yeuauss B BeTBSAX KOJOHHBI

N, = 26;0,3 + 473,181- 1,4 — 1320 + 603;

N,=1923 kH; N,=717 kH
Msrubaiomnii MOMEHT OT MECTHOro H3rufa BeTBedl KOJOHHBI

M= 88’4;2"5 = 47,52 kH - m.

PacueTHblll SKCLIEHTPHCHTET
e, = 47,52/1923 = 0,025 m =25 MM.

ITo 6n0k-cxeme 20 npua. 4.
2. e=e,+ 0,5(h, —a’) =254 0,5(265— 35) = 140 MM.
8 _ 1928000 _ _ 440
+ On = 1385500 - 266 > "
1923000 - 140
0. oy = m = 0,606.
10. o, = 1,147 >E, = 0,58.
_ 0,606—1,147 (1 —05 - 1L,147) __
11. a= 0132 = 0,134.
[To 6aok-cxeme 19 mpui. 4.
1,147 (1 —0,58) +-2 . 0,134 - 0,58 __
16. £ = [—0,58+2-0,134 = 0,923,
ITo 6aok-cxeme 20 npuJ. 4. ,

13. A=A = 12,65 356%0 1265 0’606_0’?2.3_((1) 1—320'5 . 0’923)=576,2 M3,
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B ceuwemmu 2'—2' (cM. puc. Tabauya 3.9
3.12) neficTBYIOT TpH KOMGHHALHH

yeunuit (taba. 39) - KowmGunannn ycasni Aoz-
Kombunanus Il He sBasercs Yemans g
pacueTHOMH, TaK KakK YCHJIUS B Hell | I 1 l (| yewnns

MeHblle, ueM B KomMOumHauusx | u

IT1. IlefictBie MomenTa O6patHOro M, xH.u| 878 |—827.4 783,3| 104,6
3HaKa y'-meIBaeTCH CHMMeTqu' N, kH ]405,8 1405,8 20]8,3 1072,5
HbIM apMHPOBaHHEM. Q «xH Bl —452| 87,2| 207

Pacuer BhinonnseM no kom6u-
Hamusm [ u TII.
KomM6uuauusn I [lo 6aok-cxeme 18 mpua. 4.
1. e, = 878/1405,8 = 0,625 M = 625 mm.
2. M, = 878 + 0,5 - 1405,8 (1,365 — 0,035) = 1812,8 xH - m.
7. M— M = 878 — 104,6 = 773,4 > M, = 104,6 xH . M, CJeloBa-
Tenbu0 M u M; pasHbIX 3HAKOB.
8. gy = 625 MM > 0,11 = 30 mM.
9. ¢ = 1.
15", eg = 625 > ¢,; = 10 mm.
16. 8¢, min = 0,235 << ey/h, = 625/1400 = 0,446.
17. [Ipuanmaem 6.,=0,446.
8 . 27000 - 500 - 300 [-278 )2[ o 1)
2. Nep=12,8 -2 ) ) (Tﬁ% T{™o1r04e T %1+
+ 0,008 - 7,41} = 70,96 - 10° MITa . mm2 == 7096 xH.

22, N=—1 __ —1.947,

| _ 1058 =
7096
Ycuana B BeTBAX KOJIOHHBI
405,8 , 878 . 1,247
N, = 1208 = 702,9 4 995 3:

2 1.1

Ny = 702,9 4 995,3 = 1698,2 kH (cxarue);

Ny = 702,9 — 995,3 = —292,4 xH (pacrsaxenue).

[Ipn Hanuuum pacTsaeHHs B ONHOH BeTBHM (e yyeTOoM ee nOHHUKEHHON
¥KECTKOCTH) MOMEHTHl B ¢XaTOH BeTBH M pacnopkax ONpenessioTes M3
YC/MIOBHA Nepefayd BCEH 10NePeyHoil CHMBI B CEYeHHH KOJOHHBI Ha CXKa-

Tyio BeTBb. [losToMy H3ruGarouinii MOMEHT OT MeCTHOTO H3rH6a CKaTOR
BETBH KOJIOHHBI

M=%s=93v'2*~2-'§=1oo,1 kH - m.

Pacuetnbit sxcueﬁTpﬂcheT
€ = 100,1/1698,2 = 0,06 M = 60 mm;
e=¢, + 0,5 (h, — a’) = 60 4- 0,5 (265 — 35) = 175.

[lop6op apmarypu sunonnseMm no Gaok-cxeme 20 npuJ. 4,
1698200
8. Qp = m == 1,013.
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1698200 . 175

12,65 - 500 - 265 — 0,669.

10. o, = 1,013>¢g, = 0,58.
— 0669 — 1,013(1—05. 1,013) _

1. & = =013 = 0,195,

Ounpenenenre & Bhinonmsem no 6s10k-cxeme 19 mpua. 4,

16 g LOI3(1—058)+2.0,195 . 0,58

TeE 1—058+F2-0,19 '

IMnowans apMatypsl onpexesnseM no 6jok-cxeme 20 opud. 4,
= A; = 1265-500 265 0,669 — 080 (1 —05-0,804)

13. A;=A; = o . % = 995,7MM';.7

9‘ Clypy ==

995,7 - 995.7
15. p> B = 0,004,

Ilonyuennoe 3mavenue w=0,015 sHauntesbHO GoOsBIIE NpUHATOrO
m = 0,008.
Yrounsem KPHTHYECKYIO CHNY mpH p, = 0,015;

378 \? 0,1 ’
Nc,=12,8-27000-500-300<m Ugraroms +0.1) + 0,015 x

X 7,41) = 81,21 . 10®* M[Ia - mm? = 8121 gH.
— 19
“=1 1405,8 — 11<t-
BREYE

YTounsem ycuaua B BeTssx:

!~ 702,9 + 965,8:;

14958 | 878.1,2
N = g T I

Ny = 702,9 4 965,8 = 1668,7 ~ 1669 xH (cxarne);

N, = 702,9 — 965,8 = — 262,9 ~ 263 kH (pacrsakenne);
e = 100,1/1669 = 0,06 m = 60 MM;

e =60+ 0,5 (265 — 35) = 175 mm.

Apmarypy non6upaem mo Grok-cxeme 20 npua. 4.
1669000

8. o, = 12,65 - 500 - 255 — 0,996.
166900 - 175
9. @m = ry 5500~ 25 = 0,658,

10. a, = 0,996 > ¢, = 0,58.
11, o == 9658 — 0,996 (1 — 05 . 0,996)
C o= T—0,132
ITo 6mok-cxeme 19 upua. 4,
16, ¢ = %996(1 —0,58) +2.0,182 . 0,58
e 1—0,6842.0,182
Ilo 6nok-cxeme 20 npuda. 4, ;
= A — 12,65.500-2656 0,658 — 0,802 (1—105-0,802)
13. 4 =4 = 365 ) 1—0,132

=0,182.

= 0,802.

=039,6 mm!
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939,6 -+ 939,6
00 9% = 0,00014.

156, p=0,014>p,, = 0,004.

Tak Kak nonydeHHoe B pacuere p = 0,014 He3HaUHTENBHO OT/IHYAETCS
ot w = 0,015, npHRATOrO B mpexbIAylleM UPHOJIHKEHHH, lajnbueliero
YTOUHEHMsl (VIOWANH apMaTyphl He [POH3BONHUM.

OKOHuaTe/NbHO NPHHMMaeM CHMMETPHUHYIO apMaTypy CXKaToil BeTBH
3 @ 20AIII, A, = A ;= 941 mm%

PaccuuThiBaeM pacTSHYTYIO BETBb.

Nomaxs = 292,4 kH. IIpoBepsieM BO3MOKHOCTH 06pa30BaHHusi HAKJIOH-
HbIX TPEWHMH PacTAHYTOH BETBH MO (opmylie
G = 93,1 kKH > @ogRorbhy = 0,6 - 0,99 - 500 - 265 = 78705 H = 78,7 xH,
rie @pg = 0,6 wis Taxenoro GeroHa; Ry = 0,9 - 1,1 = 0,99 MIla —
pacYeTHOE CONPOTHBJIEHHE GETOHA Ha PACTSKEHHE C YIeTOM Yoy = 1,1.

CnepoBatesqibHO, B pacTAHYTOH BeTBH 06pa3yloTCsi HAKJIOHHBIE Tpe-
WHHE, B sTOM cayyae JomycKaeTcsa ofpasoBaHHE NJIACTHYECKHX LIADHH-
pOB B MecTe NPHUMHIKAHHMs pHreJeil K CxKaToi BETBH H nepejaya Beed

nonepednoii CH/ibl B JaHHOM CEUEHHH TOJbKO Ha CXKATYio rpanb. Takum
0pa3oM, ydIHTHIBas, Y4TO Ha pacTAHYTYIO BeTBb nepejaeTCs TOJNBLKO NpO-
JONbHAs CHJa, MOXKEM pacCUMTHIBATH 3TY BeTBb KaK LEHTPaJ]bHO pacTs-
HYTYIO.

Tpebyemas njomans apMaTypel

A, = Ny/R, = 292400/365 = 801,1 mm>.

[MpunumaeM Takylo Xe apMaTypy, Kak ¥ B CKaTOil BETBH, TO €CTb
3 @ 20AI1l, A, = A. = 941 mm? > 801,1 mm?®
© Tlop6op nuomann cedenuss no koM6umaunuu III npoussoaurca
B TOM 2Ke MOpSsiKe, 4TO U A1a KomGuHauuu I. B pesysnpraTe pacyeTa nomy-
geno A, = A; = 874,6 mm:

[lpunMMaem TO. Ke apMHPOBaHHe, YTO M A7 KoMmOuHauuu I, To ecTb
3 ¢ 20A1I1, A, = A, = 941 mm® > 874,6 mm®. ‘

PaccyuThiBaeM MNOAKPAHOBYIO 4acTb KOJOHHBI. M3 [VIOCKOCTH H3rH6a
paMel, lyp = 10,32 M = 10320 MM

Paauyc wumepuun

14. p=

N b? 5002
Iy = P = T == 144 MM,

Tak Kak lyofi, = 10320/144 = 71,7 > [ /i, =51,2 > 14, Heol-
xomum yuer nporuba. OrtHowenue [log/is = 10320/500 = 20,64 > 20 Ha
3.1 % < 5 %. IlosroMy pacueT MOXKHO BHIIONHATBL Kak A 3JIEMEHTAa
co clyyafiHbIMH SKCUEGHTPHCHTeTaMH No 6JoK-cxeme 16 mpui. 4.

1. Ily,/b = 10320/500 =~ 20.
2. N,/N = 1072,5/2018,3 = 0,53.
3. Qp = 0,63 ’
4. Ayn = 1256 mm? g 4 @ 20A TII:
A+ A; = 3770 mm? p1a 12 © 20 A 1II;
Agm = 1265 = (A, + A;)/3 = 1256 mm2.
5. ¢, = 0,66. '
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— R (As+ AS) _  365.3770
6. a= Rybhy = 12,65 .500- 300 — 0,725.

7. o=@, 4+ 2(¢, + @) a=0,63 4 2 (0,66 — 0,63) . 0,725 = 0,674.
8. ¢, =0,674>¢, = 0,66.
9. ¢ = ¢, = 0,66. -
10. N =2018,3<1-0,66(12,65 - 500 - 300 + 365 - 3770) =
= 2160543 H = 21605 kH,
TIpoyHOCTL ceueHHs KOJOHHMI M3 IJIOCKOCTH W3ru6a JOCTATOYHA,

3.4.4. Pacuer NPOYHOCTH HAKNOHHLIX CeYeHM
BHELCHTPEHHO COXATONH BeTBM

B ceuwenun 2—2 npu neiicTBHM KOMGMHAIMHK I pacuernnx yeuani Beio
fONEPEeynyio CHIy BOCIPHHHMaeT CXatas BetBb. 1o Qopmyse (78) [10):

= Ny 1698200
9, =01 Ry = 0,1 099 500 35 = 1+29>0,5.

Ilpunumaem ¢, = 0,5.
Hanee npoBepky npOYHOCTH HAKJOHHBIX CEYeHHI POH3BONHM 0O

6rok-cxeme 11 npua. 4.
1. hy = h — a = 300 — 35 = 265.
2. Quy = @55 (1 + @n) Rurbhy = 0,6 (1 + 0,5) - 0,99 - 500 - 265 =
= 118058 H = 118 xH.
3. Q=93,1 kH < 118 kH.
Ilpounocte pocratousa. Ilpunumaem nonepeyHyio apMaTypy KOH-
CTPYKTHBHO: . ‘

dew == 6 MM Al ¢ marom s == 150 mm.

3.4.5. Pacyer pacnopkm
HanGonbiwuit nsruGaouwuii Moment B pacnopke (cm. puc. 3.12)

M=F=BL20_ 1004 .y,

Ceuenue pacniopku: b = 40 cm; b = 50 M hy=h—qg=40—~ 4 =
= 36 cM. : _
Tak kak smopa MOMEHTOB jBy3HauHas, ceuenne apMupyeM JBOAHOH
CHMMETPHYMON apMaTypol
A M__ 100000000 2
A=A, = Ry (hy —a") — 365 (360 — 40) ~ 856,2 mm®.
Ipunuvaem 4 @ 18AIIl, A, = 1018 mm® > 856,2 muZ.
Onpenensiem nonepeunyro cuny B pacnopke

Ilposepsiem neoGxoaumocTh pacueta monepedmbix crepxuefi;
Q = 181,8 kH > @uyRubhy = 0,6 - 0,99 - 500 - 360 =
= 106920 H = 106,9 xH.
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CnenoBaTenbHO, HeOOXOAMM pacyeT nonepeyHofi apMaTypsl

[IpuruMaeM Takoe ke nonepevuHoe apMHpPOBaHWE, KaK H AJs CxKaTofl
CTOAKH:

6 Mm Al, Ay = 283 Mm2; s = 150 Mm.

PacueT npousBoiuM B coorBercTBHM ¢ Osok-cxemolt 18 mpua, 4.
4, h = 400 MM << 450 mm.

B. s=150 My < h = 200 mu.

PpaRpbly 150,99 - 500 . 3602
6. Smax = Q = 93100 = 1034 MM,

7. s =150 MM << s5,,, = 1034 mMm.

11. Qp, min = 106,9 xH.

12. Gsw, min = Qb, min/2h, = 10€S00/2 . 3€0 = 148,5 H/mm.

13. g = R - 1+ Ase/s = 175 - 2 . 283/150 = 660,3 H/mm.

14. g, = 660,3 H/MM > ¢p, mn = 148,56 H/mm. .

15. My = @yoRebh = 2 - 0,99 - 500 - 3602 = 1,28 - 108 H - MM =
= 128 kH - m.

16. ¢, =V Mo/q, =V 1,28 108/G60,3 = 25,7 mm.

17. ¢y, = 25,7 MM << 2h, =2 -360 =720 mM.

18. ¢, = 25,7 mm < hy, = 360 mMm.

19. Tlpunnmaem ¢, = hy = 360 MmM.

920. Qu, 3 = Qb, min - GeuCy = 106900 - 660,3 - 360 = 344608 H —
= 344,6 kH.

91. Q = 93,1 kH < Qus = 344,6 kH.

l'Ipquoch HaKJ/JCHHBIX CeueHHH pacrnopKu aocTaTtovyHa.




FNABA 4, MHOTO3TAX(HbLIE 3QAHMS

4.1. OBLYME CBEAEHMA

B cBa3n c¢ OGypHBIM POCTOM HacesleHHsi TOPOJOB, OrpPaHHICHHOCTBIO
HX TEDPHTOPHH H CTPEMJIEHHEM COKPAaTHTh HPOTAXKEHHOCTH KOMMYHHKa-
UHH B nOC/Te/iHee BPeMsl HaMETH1ach TeHACHIMs MHPOKOTO HCUO/b30BaHUS
MHOTOTaXHEIX 3JaHUH BO MHOTMX OTpac/six NMPOMBIL/IEHHOCTH, a TaKXKe
MPH CTPOHTEJILCTBE XKUJBIX, OOLIECTBEHHBIX ¥ aIMHHHCTPaTHBHHIX OGBEKTOB.

B OpOMBIIVIEHHOM CTPOMTE/bCTBE MHOTO3TaXKHBIE 3[2HHS HCNONb3YIOT
L5 OpPEeAUPHATHHA JelKOr0 MallHHOCTPOEeHHS, NPHUGOPOCTPOEHHS, LEeXOB
XHMHYECKOH M Jerkoii NpPOMBILJIEHHOCTH, CKJAL0B, XOJOIHAbHHKOB,
rapaxeli u T. L.

KOHCTpYKTHBHAS npOCTPaHCTBEHHAasi HeCyllas CMCTeMa MHOTO3TaX-
HOTO 3/laHHA BKJIOUaeT B Celsi CTepiKHEBbIe, NJIOCKOCTHBIE (naﬂenbﬂueg
H HEIJIOCKOCTHLIE (BePTHKalbHble CTBOJBI, BHEWHAS 06O0/0UKa 3daHHs)
xKe/1e300eTOHHBIE 5/1eMEeHTHI.

Muorosraxuble 31aHHsT MOryT OblTh KAPKACHBIMH H 6ECKapKACHBIMH.
KapkacHas cucreMa NOPHMEHSETC B OCHOBHOM /IS [POMBILVIEHHbIX,
OOIIECTBEHHBIX W aJMHMHHCTPATHBHLIX 37aHMi. DeckapkacHas cucrema
yaie BCEero HCMOJb3yeTcs M XKUALIX 37aHHH. 3JaHHs, B KOTOPHIX COB-
MEMEHsl KapKacHas W 6ecKapkacHas CHCTEMbl, Ha3bIBAIOT KOMOUHUPO-
BaHHBIMU.

Hecymmne npocrpaHCTBeHHble CHCTEMBI COBPEMEHHBIX MHOTOSTAXKHBIX
KapKacHHIX 3LaHHH COCTOAT M3 CTEPIKHEBHIX Kese300eTOHHBIX 3JIEMEHTOB
H 06/1aJial0T, Kak npaBHJIO, MOHOTOHHOH CTPYKTYpo#. [Ipumensiorca TpH
OCHOBHble KOHCTPYKTHBHBIE CX€MbI KapKaCHBIX 3JaHHi: pamHas, CBf3e-
Basi M pamHo-cBfi3eBas. [lpu pamwuotl cxeme Bce BEPTHKANbHBIE W TOPH=
30HTaJIbHBIE HArPY3KH BOCIDHHHUMAIOTCS [CIIEPEYHBIMH HJIHU mpoaoJib=-
HBIMH paMaMH KapKacCOB C XKECTKUMH y31aMu. B cgasesoti cxeme paMbl
KapKaca pacCYMTBIBAIOTCA TOJBKO Ha JefCTBHE BepTHKAJIbHEIX Harpy3ok,
a BCH I'ODH3OHTANbHAS Harpyska nepefiaeTcs Ha CHCTeMY HPOIOJNbHBIX
W TonepevHHX AuadparM MeCcTKOCTH, CBA3AHHLIX C NPHMBIKAIONHMH K HAM
KOJIOHHaMH. [Ipu pamHo-ce53esoll CXeMe ropu3OHTajbHbe Harpy3kH Boc-
NPUHHMAIOTCS KaK CBA3€BOH CHCTeMOH JuadparM KeCTKOCTH, TaK H pa-
MaMH kapKaca. KapkacHele 3jaHHs MOTYT HMeTb HeCYyIIHe HapyKHbe
CTeHbl H BHYTPEHHHE KOJOHHEL, TO €CTb HeNOJIHBIH Kapkac.

IlpocTpancTBEHHARA JKECTKOCTb MHOIO3TaKHOTO KapKaCHOIO 3jaHus
ofecneynBaeTcss NPHHATOM KOHCTPYKTHBHOH cHcTeMo#i. [Ipu 3TOM B mpo-
JIOIBHOM H [ONEPEYHOM HanpaBle€HHAX KOHCTPYKTHBHbIE CXeMbl MOTYT
OHITh paainunbiMH. Hanpumep, npu nonepeuHbix pamax ¢ XeCTKUMH y3Jia-
MH H OPONOJIbHBIX CBA3BbIX AHadparMaXx pacueTHas cXeMma 3JaHHUs B M0-_
0epeYHoM HanpaB/leHWH pamHasg, a B NPOJOJBHOM — CBSi3eBas. '

3/1aHAS 1O BceM KOHCTPYKTHBHBIM CXEMaM BHINOJHSIOT B CGOpPHOM,
c6OPHO-MOHO/IMTHOM HJIH MOHOJIMTHOM JKEJe306€TOHE B 3aBUCHMOCTH Of
KOHKPETHBIX YCJIOBHI CTPOUTENLCTBA.
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Ofmas 3TaKHOCTb NpOMBIIEHHBIX 8JaHHA K BHICOTAa STaXa 3aBHCAT
OT BMIA M TEXHOJOTHH NpOu3BOACTBA. OOBIYHO STH 3NaHUS WMEOT 3~
14 sraxedt u wupuny jo 36—48 m.

T'paxpanckue 31aHHs BBUNOJHAIOT BbICOTOH 12—24, a uHorja u GoJes

sTaxed.
* TlpuBA3KYy KOJIOHH H CTeH K pasCMBOYHBIM OCAM BBINOJHAIOT B TaKHX
SHaHMAX COMMIACHO JeHCTBYIOWIMM HOpMaTHBaM. Tak, NpPH MOJHOM Kap-
Kace pasGMBOYHBIE OCH COBMEMAIOT C TEOMETPHYECKHMH OCAMH CPENHAX
KOJIOHH M C HADYXHBIMH TpaHsiMH KpaliHuX KoJoHH. Ilpn HenosHoM
KapKace HapyXHble pa3GHBOUHbIE OCH PACMOJAraloT No OcsM HapyXHREIX
HECYINHX CTEH, & BHYTPEHHUE — M0 FeOMETPHYECKHM OCAM KOJIOHH. Moryt
6LITh M Jpyrue PelieHHs NPHBSASKM OCedl B 3aBHCHMOCTH OT THna nepe-
KPHITHH,

{[TepeKpLITHS MHOTOSTaMkKHBIX KapKaCHBIX 3fanuil 6elBaioT GanTouHbLIe
Wi 6e3banounbie (MpM GOJBIIAX Harpyskax M HEOGXOLHMOCTH ycTpoOH-
ctea rJaagkoro mnoronka). COopable 6ajOuHbIe NEPEKPHITHS Hame BCETO
COCTOSIT M3 MYCTOTHBIX HJM PeGPHUCTBIX MJIHT, YJIOMEHHBIX MO PHIE/IAM
KapKaca.

B KauecTBe npuMepa HHMKe MPUBEJEH PacyeT HeTbIPEX3TaxKHOro npo-
MBIIJIEHHOTO 3[aHHs C PaMHBIM KAPKacoM H3 COOPHBIX Ke/e300eTOHHBIX
snemenTos (puc. 4.1). Pasmepsl 3panus B njiame 27 X 60 M. Cetka KO-
70HHE 9 X 6 M. Buicora sraxa npursaTa 4,8 M. Ilepekphitsi U3 COOPHLIX
PLe‘ﬁpncmx naut. Hapyxkubie crensl — camonecymue. Kposas miockas.

ar KOJIOHH B. OPOAOJILHOM HalpaBieHHH 6 M.

4.2. PACYET PEEPUCTOM
fINMTBI NEPEKPBITMA 335,55 M

4.2.1. Januble AnS NPOEKYUPOBAHUA

Pe6pucras nauta Bbicotoi 400 MM, WIHPHHOA 3 M H nauHOl 5,55 M
COCTOMT W3 NOJIKH TOJLIMHON 50 MM, TPeX MPOJOJLHBIX PeGep BHICOTOH
400 MM ® mupHHOW MOHM3Y KpaHHMX 85 MM H cpejHero 170 MM u DO-
Bepxy coorsercteeHHO 100 u 240 Mm, nmonepedssix pebep — TOpLOBBIX
BbicoTofi 400 MM u mupHHOK norusy 100 MM n mosepxy 125 mMm u npo-
MEXYTOuHbIX BbicoTofi 200 MM M IUHDHHOH TOHH3Y 50 MM u nosepxy
100 mm.

[lsiuTa W3roTaBAMBAeTC M3 TAXKenoro GétoHa Knaacca B20; Koatdu-
LHeHT yCIoBHl paGoThl 6eTOHa Yy = 0,9 (R, = 11,5 - 0,9 = 10,35 MIla;
Ry =0,9-0,9 = 0,81 MIa; Rpser= 15 MIla; Rotser = 1,4 MIla;
Ey = 2,4 . 10 MIla).

[MonKa NMTH apMUPYETCS CBAPHHLIMH PYJIOHHBIMH CeTKaMH W3 apMma-
TYpHOH OPOBOJIOKH NEPHONHYECKOTO npOPuis, YKIaLbIBAEMbIMH MEKIY
nposOnbHEIMH peGpaMu MOHU3Y ¥ HAJA HHMH [NOBEDXY NOJKH. B nuxHHX
ceTkax pabouas apMaTypa B ABYX HaupaB/eHHSiX, B BEPXHHX — noneped-
wasn. Apmarypa knacca Bp-1 mpu d =4 mm (R, = 3656 MIla, E, =
= 1,7 X 10° MIla). -

Apmarypa HanpsiraeMas [OpPOJOJbHBIX pefep Kiacca A-IV (R ==
= 510 MIla, R;s = 590 MIla, E, = 1,9 - 10® MI1a) u HeHanpsrae--
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Puc. 4.2. Pe6pucras ninra:

4 — o6wul BHA; pacueTHHE CREMB: 6 — NOJKH; 6§ — nonepewsHore pe6pa; # — NPOAOABHOro pelbpa;
0 = K ONpeAieIeHHIO reoMeT DUYeCKHX XapaKTePHCTHK CeUeHusl NJBTH; [ e NNHTA; 2 — PHrenb
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Mas TPONOJLHHX H MONepeuHbix peGep — CBapHble KapKachl, HHXXHHE
CTepXHH KOTOphX — Kaacca A-III (npu d > 10 mm R, = 365 MIla; -
Rsser = 390 MIla; E; = 2 - 10° MIla), a Bepxuue n nonepeuxbie —
knacca Bp-1 (npu d = 5 mM R, = 360 MIla; Rg = 260 MIla; Es = .
= 1,7 . 10° MIla). HuxHue u BepXHHMe NpPOJOJIbHBIE CTEPXKHH CBApHbIX
" Kapkacop nonepeuHsix peGep B 30He NPOJOJLHOrO CpefiHero pebpa CThI-
KYIOTCSi BHAXJIECTKY AONOJHATE/bHBIMH cTepxHaMH d = 10 MM u3 apma-
Typsl kaacca A-II1 nmpn MoHTaxe Kapkacos.

B nauTe mnepekpuiTHA AONYCTHMO 06pa3oBaHHe TPelHMH, K Hel
npeabABiAseTcs 3-1 KaTeropus = TpeGOBaHHH MO TPEUIMHOCTOMKOCTH.

TTnuTh M3rOTaBAMBAIOTCH MO MOTOYHO-arperaTHOR TeXHOJOTHH C SJIeK-
TPOTEPMHUECKHM CHOCOO0OM HanpsiXKeHHs apMaTypbl Ha Ynopel (GOpMEL.
[lpenpaputesbHoe HampseHHe Oe3 ydera 1OTepb UPHHATO Osp ==
= 400 MIla. Beron noapepraercsi TenjoBoit oGpaGorke. O6xKarve 6eTOHa
NPOUSBOAMTCA 0PH nNpouHOCcTH Rpp = 0,8 R = 0,8 - 20 = 16 MIla.
O6wiuii BUA u pasvepbl NJKTH NPUBEACHB Ha puc. 4.2.

TMofcyer HarpysoK Ha MepexpbiTHe NpHBeAeH B Taba. 4.1 ¢ yderoM
KO3bPHIMEHTa HaleXHOCTH N0 HasHaueHuio y, = 0,95

Tabauya 4.1
Harpyaka, kH/m3, npu rospdunnente
BHA HarpysKH HAROEXKHOCTH NO Harpyske
yp=1 ¥ yp>1
INNoctosunasa
Acdanbrobetonnufi noa — 50 MM (p = 2,1 1/M3) .
0,05.2,1.98!.0,9 0,98 1,3 1,27
BripasuuBarolui cxroff H3 Tomero 6eTona — 15 MM
p=2,1 /% 0,015-2,1-9,81-0,9 0,29 1,3 0,38
Kenesoberonnas naura secom 4,6 T ¢ GeToHOM
3aMOHOMHYHBAHHS LIBOB 34>’<66 = (2,56 4-0,14) X
2,52 .9,81.0,9 2,52 1,1 2,77
TIeperopoakn * 1,5 . 0,95 1,42 L1 1,56
Urtoro 5,21 5,98
BpeMenHas
KpatkoBpemennas 2,1 - 0,95 v=2 1,2 © 24
Navrenbnas 8,4 - 0,9 v=2_8 1,2 9,6
Tlonnas g+ v=1521 g+ v=1798

* Harpyska OT BpeMeHHLX NepPeropozoK NPHHATA KaK DaBHOMEPHO-pacNpefe/ieHEaAN pABKAS
1,5 xH/M?, goGapnfieMas X NpONel paBHOMEDHO-pacnpene@HHOR Harpyske. -

4.2.2. PacveT NONKM Ha MeCTHLIM M3rub

TNonKa sBAsETCS ABYXPAAHOH MHOrONPOJETHON KOHCTPYKIUHEH, OKafM-
nennoii peGpavu. Ilpu AByxnponerholt pacuerHod cxeme (puc. 4.2,6)
B PaccTOAHMH MEXJy NPOAO/IbHBIMH pebpaMu (O HApyXH) H CPEAHHM
(no ocu) b = 1493 MM, HaKJOHe MX IJIOCKOCTH @ = 20 MM W TOMIHMHE
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(no Bepxy) Hapyxubix ¢ == 100 MM ¥ cpeinero ¢ = 120 MM pacueTHbill
nposieT NOJKH

lyy = b — a, — 2" = 1493 — 20 — (100 + 120) = 1253 mm.
[Tpu uetHipexnpo/ieTHOR cXeme
lyg = 1350 — 2 . 50 = 1250 mm,

C yueroM lo,/ly; = 12563/1250 =~ 1 kaxnublfi NpOJET MOJKH MpeicTaB-
A5eT MJUTY, SalieMJeHHYI0 M0 BCeMy KOHTYPY.

Pacuernyio Harpysky, KH Ha 1 mM* noaku, ¢ ygyeTom ee Beca npu TOJI-
uwyne hp = 50 MM ompefieiseM B COOTBeTCTBHH C Tabn. 4.1.

[Tocrosinnas pacqemaﬂ Harpyska:

OT MOAKE gy =h;-p - g - vayy=2005-25.981.09 .1,1=
= 1,28; or nona g, = 1,27, or BbipaBHHBaoOWEro ciaoa gy = 0, 38 oT
neperopolok g, = 1,56;

HTOTO g = g1+g2+g3+g4— 128+ 1,27 4- 0,38 + 1,56 =
= 4,49 KH/M2.

Bpemennas v = 12.

[Tonnas pacuernas Harpyska g + v = 4,49 + 12 = 16,49 kH/m?.

Hsru6Galompe MOMEHTH oOmpejiesisieM C Y4eTOM rnepepacrpelesieHHus
VCHAHE BCJeACTBHE MJacTHiecKux Jedopmanuft GeTona M apMaTyphL
[1pu masnoft pasHune mpoJeTOB NOJKH H OJHMHAKOBOM apMHPOBAaHHH BCeX
ee y4aCTKOB MpOJeTHble H OMOpHble MOMEHTH B OGOMX HAmpaB/eHHAX
MOXKHO NpHHATL pasHeIMH, Torna Harufamuye MOMEHTE P paBHOMEpHO-
pacnpefesieHHOH Harpyske Ha mnoJky (puc. 4.2,6)

(@ +0) lor Blog —lor) 16,49 . 1,2532 (3 - 1,25 — 1,259)
BTl 48 (1,253 T 1,25)

[Tonxy paccunThiBaeM Kak CeueHHE MPAMOYTrONbHOH (GOPMBI C OZUHOY-
nofi apmarypofi corsacHo 6mok-cxeme 4 npua. 4.

. Pafogas BHICOTA MOJNKM B HampasJeHHH [, mMpH apMaType AHamer-
poM 4 MM

M= = 0,538 kH - m.

hy, = h} — a; = 50 — (10 + 4/2) = 38 mm.
2. XapaKTtepucTHka CaTol 30HB GeToHa
o = oo — 0,008R, = 0,85 — 0,008 - 10,35 = 0,767,

rie o = 0,85 — ans Taxeaoro GeTosa.
3. Kostpuupent ycnoBus paboTel GeToHa

Yo = 09<< 1L
4’, TlpejenbHoe HanpsiKeHHe B apMaType (iKaTolt SOHBI NMPH Ppe < |
Ose,u = 500 MIla.
5. 'pannunce sHayenue BHICOTHI CXKATOH BOHEI
© - 0,767 :
ST Ay Y ) B
PR C W 500 LI

rae osg = R = 365 Mlla.
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M 0,538 - 108
Rpbhl,  10,35-1000 - 382 — 0,04.

7. OTHOCHTe/NIbHAS BBICOTA CXKATOH S0HBI

E=1—V1—2a,=1—)T—2-0,04 = 0,04.

8 t=0,04<tr=0,628.
9. Kosdpduuuent

{=1—05t=1—0,5-0,04 = 0,98.
10. Inowans ceuenus apmarypul |

A, M __ 0538100
' = Rilhy, _ 365 0,98 38

11, 12. Kosdduunent apmuposaHus

Ay 396 _
= 3% = 50738 = 0,001 >, = 0,0005.

6. Um =

= 39,6 Mm2.

13. Ilpunumaem apmatypy 4 Bp-l1 ¢ marom 200 mm
Ag = 75,4 mm%> 39,6 mm3,

Pa6ouas BbicoTa NONKM B HanpaBJeHHH [y, NpPH apMaType AHamer-
poM 4 MM

hog = hgy— 4 = 38 —4 = 34 mm.
CornacHo 6a0k-cxeme 5 npua. 4,

M 0,538 - 10
= Ryonl, 10,35 . 1000 -84 0,044.

e® N
g YTt gre
I

- (D e
lol

45 < £ — 0,628.
0,5t =1—0,5- 0,045 = 0,978.
TR . 0538 - 10°  _ 44,3 mn®.

Relhgy _ 3650978 - 34
A, 44,3
1, 12, p= 72 = o=y = 0,0013 >, = 0,0005.
02
13. Ipunumaem apmarypy & 4 Bp-l ¢ marom 200 mm
A = 75,4 Mm? > 44,3 mM2.

I[.nﬁ apMHpOBaHHA NOJKH NpHHHMaeM CBapHbleé CEeTKH

Cl (C%—%gll—zg—gg 1290 x 5300) ,  pacKaThiBaeMble MOHH3Y MOJKH

MeX]y HOpOAOJbHHIMH pefpaMH C MOABEMOM Hajn nonepesHbIMH pefpama.
ToBepxy moikn, BROML CPeXHEro MPOZOJLHOTO pefpa, YKAAABIBAIOTCA -
cetkn C2 M 3aBOAATCH B MOJKY OT BHyTpeHHe#l rpanu pe6pa mHa 0,25
lyy = 0,25 - 1253 = 320 mm. Torpa TpeGyemas mrpuna cetku C2 2 X 320+
+2 120 = 880 mm. [Npunumaem wHpHHY ceTku C2 KpaTHOH pasMmepy
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Puc. 4.3. ApMHpoBaHHe NAHTHL
a — ofmuft ByA; 6 — apMUpoBaHHe NPOJOARHOrO Kpaltiero pedpa; ¢ — apMHUpOBaHUe ronepedHoro

pefpa; & — SPMHDORaHHe INPOJOJBHOIO Cpeiero pebpa; O == apMuUpOBauue onopHofl wactd
KpallHHX npoJOAbHbIR pelep; § — apMATYpHEle KapKach

aueikn (200 mm), To ects B = 1000 MM (CHIOOO X 5300) .

Broap xpafiHux npojonbHbeiXx pebep ykJAanuiBaiotres cetku C3 u 3aBo- -
AATCA B NOJKY Ha IJHHY He MeHee 35d (rae d — quamerp paBouux crepi-
Hedl), To ectb 3b:4 = 150 MM, HO He MeHee pasMepa fuefiKH CeTKH
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(200 mwv). Tpunumaem mmpuny cerkn C3 KpaTHoll pasmepy suelik, TO
ecte 600 MM
4 Bpl — 200
(prl—_mﬁoo X 5300) (puc. 4.3, a).

4.2.3. Pacuer nonepeusbix pebep

B nuute MMeoTca cpelHMe W KpafiHHe nonepeuHbie pe6pa, onopams
L5 KOTOPHIX SIBIAIOTCS [POAOAbHble pebpa. Pacuernas cratuueckas
cxema momepeuHuX peGep — HepaspesHast ABYXIpoOJeTHas Gajka.

Onpezensiem pacueTHbi MPOJET, HATPY3KH M YCHJIHA.

PacueTHBIl nposeT MeXIy OCAMH ONOP

log = lop = 1493 — 2 . 85/2 = 1408 wm.

Harpyska na nomepeunnie pepa olipepenserca C IVIOMALH, OYepyeH-
HOM [MATOHAJMAMH CMEXHBIX UeTHpEX KBaIpaToB NOJKH. PacuerHas
cxema fnokasana Ha puc. 4.2,

Pacuernas pasHoMepHo-pacnpeje/ieHHas Harpyska, KH na 1 M cpen-.
Hero peGpa:

MOCTOsiHHAs OT ero Bseca

g =2 hogy,y, = 2142%(0,20— 0,05 - 2,5 - 9,81 - 0,95 - 1,1 =
i = 0,385 KH - m;

TO e, OT Beca MOJIKH, [0Ja, BbIDABHHBAIOMErO CJIOSi H Tleperopoiok
Np% PacCTOSIHHU MEXKIY CPEIHHMH NornepedHbiME peGpamu 1,35 M u kpaii-
aumu 1,425 M (cm. Taba. 4.1)

g = (1284 1,27 + 0,38 + 1,56) - (L2 L48) _ 693 whju

WTOTO MOCTOSIHHAA g = g; + g, = 0,385 4 6,23 = 6,62 xH/wm;
1,35 4 1,425 _
BpeMeHHas v = 12 (——2———) = 16,66 kH/m;
noanas g + v = 6,62 + 16,65 = 23,27 xH/m.
Veuans OT pacueTHHIX NOCTOSHHOA M BpeMeHHON Harpy3ok. Msru-
Garoiie MOMEHTH HAXOMM C y4eToM fepepacnpefieseHHs YCHAHM BCJek-

.CTBHe MJIACTHUeCKHX RedopMalHi.
1 cpexsero pebpa

ZZ Z'Z
M1=MB= gitoy + 8o +

vl;1
11 11 12
_ 0,385 . 1,408% 6,23 . 1,408

16,65 . 1,4082 '
Ti —+ P + P = 3,848 kH . m;
Q4 =0Qc = {0,375 - g, + 0,344 . 0,5 (g, + v)} lp, =
= [0,375 - 0,385 + 0,344 . 0,5 (6,23 + 16,65)] 1,408 = 5,74 xH;
Qs = —10,625. g, + 0,656 - 0,5(gy + N Iy =
= —[0,625 - 0,385 + 0,656 - 0,5 (6,23 + 16,65)] 1,408 = —1 0,9 kH.
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Pacyer npoOYHOCTH HOPMAJbHBIX CeueHHi# CpEeJHero MNONepedHoro
pe6pa. Ilpu pacuere nonepeunoro pe6pa Ha usruGaoomuii Moment M,,
VUHTBIBAETCS COBMECTHasi ero paboTa € y4acTKOM MOJKH TOJIIHHON Af =

- 50 MM B CxaTolt 30He.

[Tpu h/h = 50/200 = 0,25 > 0,1, cornacHo pekomenianuam m. 3.16
{101, pacquHaﬂ IIMPUHA MOAKH TaBpoBOro cevenus (puc. 4.3,8) npuHR-
naercs paBHOH He GoJiee 1/6 nposeTa snemenTa B KaXIYIO CTOPOHY OT
pe6pa, u He GoJiee MOJOBHHBE PACCTOSHHS B CBETY MeXAY [POXCALHBIMH
pebpamu, TO ecThb

b = 1/3ly, + b = 1/3 - 1408 + 100 = 570 mw;
b = 1/2yy = 1/2 - 1408 = 704 My >>570 mm.

Mpuunmaem b; = 570 mm.

Hanee pacuer Befiem no Guok-cxeme 8 npui. 4.
. Pa6ouas Beicora peGpa mpu apMaType AHaMeTpoM Ko 10 mm

hy = h — a;, = 200 — (15 4 10/2) = 180 mm,

rie 15 MM — 3amuTHBI CI0f GeToHa,
2, 3, 4, 5. Mpu Geroue Kaacca B20, vy, = 0,9 u apmaType Kjacca
Alllcyqeromn 4.1.2 ‘
0,767

SR = 1+365( 0767)
- 500 01

rjpe osp == Ry = 365 MIla.
5. TlposepseM ycnosue

M;=3,848 - 10° H . mu<< R pih; (y— 0,5k7) =

b7 f

= 10,35 - 570 - 50 (180— 0,5 - 50) = 45,72 - 10® H - MM,

TO €CTh TPAHHIA CXKATOH 30HBI PacMO/IATAETCS B NOJKE W PacueT NpPOH3BO-
JITCA Kak A1s OpAMOYTOAbHOTO CeueHus IHPHHOA b = 570 mM. Pac-
yeT npomosKaeM mo 6aOK-CxeMe 4 npui, 4.

M, 3,848 - 10

= 0,628,

- = Rpme  10,35-570 5z =0,02. )
7.t=1—V1=2a,=1—)1=2.0,02 = 0,02.

8. §=002<§R_0628 :
9.¢=1—0bt=1-—0,5.0,02 =0,99.

10. Tlaomanp ceueHHs APOROALHON apMaTyphl

My,  3848. 106
R.lh,  365-0,99 -1

11, 12, Koapduuuenr apmnposamm npu b = (100 4 50} - 0,6 =
r= 75 MM

= b9,2 mMm2.

A=

Ilpunuvaem B HKHedl 3ome pe6pa 1 @ 10A11l, A; = 78,5 Mu? >
> 59,2 mm2.
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I[Ipn pacuere nomepeuHoro peGpa na Harubatomuil MomenT Mp nojka
HAXOLWTCS B PACTAHYTOH 30HE H HE YUMTHIBAeTCs. Pacuer BefieM COIMIACHO
GAok-cxeme 4 npwi. 4 Kak AJs [PSMOYTOJNBHOTO CeUCHHsA A PUHOMH
b =50 mm.

1. Pa6ouas Buicota pebpa npu apmarype guamerpoM A0 10 MM

hy =h — ag = 200 — (10 + 2 - 4 + 10/2) = 177 wm,

roe a.= 10+ 2 - 4 4 10/2, 3pece 10 — samuTHHIA cioii  Gerona;
4 — JuaMeTp NPOBOJIOKU CETOK MoJKH; 10/2 — monoBHHA AuameTpa npo-
JOJBHOTO CTEPXKHA.
Mp 3,848 . 108

8. = = 0.3 50 77 0,237.

7.t=1—Vi—2%a, =1—V1—2.0,237 =0,275.

8. £=0,275 < &g = 0,628,

9. =1-—0,5t = 1—0,5-0,275 = 0,863.

10. Tlnowany ceyeHHst MPOJONLHOM apMaTyphl

3,848 . 108

— D T = 2
As= 355 5,863 177 — 00 MM
11, 12. KoaddunuenT apMHpoBaHHA
A 69
p= -b_’:o- =17 = 0,0078> Wmin = 0,0005.

13. Tpunumaem B BepxHell 3oHe peGpa Hall CPEAHHM NPONOABHBIM
pe6pom 1 @ 10AIII, A, = 78,56 mm® > 69 mm’.

Pacuer npoYHOCTH HAKJOHHBIX CEUEHHH CPEAHEro nonepevHoro pebpa
H3 ycaosus @ = Q5 = 10,9 kH.

Pacuer Buimoansiem no 6iok-cxeMe 12 npua. 4.
1. hy = 180 mm.
2. Qp = Gus (1 + @n) Rusbhy =06 - 10,81 - 50 - 180 = 4,37 kH,
e ¢p3 = 0,6 aas Tsxenoro Gerona; ¢, = 0, Tak Kak OTCYTCTBYET
NPOJOJIBLHAS CHAA,
3. Q5 = 10,90 - 10°H > Q = 4,37 - 10° H, Taxum o6pasoM niomass
M l0ar nonepeuyHblX CTepXHeR ICLIeKaT pacueTy.
4, 5. k=14 @; + ¢n = 1 < 1,5, rie ¢; = 0, TaK Kak Ha omope B
NONKA HAXOAUTCA B PacTAHYTOH 3CHE.

7. Qb, min = @pskRybhe = 0,6 - 1+ 0,81 - 50 - 180 = 4,37 KH.

8. JlauHa npoeKuuMH Haubojee ONacHOrO HAKJIOHHOTO CeueHHA Ha
NpoJoJbHY0 Ock pebpa

€ = Qpa/ Ppafto = 2,0/0,6 - 180 = 600 MM,

rae @y, = 2 Ans TAMeNoro GeroHa.
9. T'pannuHoe 3HaYeHHe MPOGKUHUH HAKJOHHOIO CedeHHs

Co=2hy =2 180 = 360 mm.

10, 11. % = (Q— Qb. min)/Qs, min = (10,9 — 4,37)/4,37 = 149> 1.
12, % = 1,49< ¢/c, = 600/360 = 1,67.
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[3’. Ycunue B nomepevHbIX CTepxHSX Ha eIHHHLY AMMHK 3/eMeHTa
9w = (Q — Qb, min)/€y = (10,9 - 10® — 4,37 . 10%)/360 = 18,14 H/mm.
16. [lar nomepeuHbiXx cTepxkHefh
s =R nA /9, =260 . 1.19,6/18,14 = 218 My,
rie n =1 —9uCaI0 MONMepeYHHIX CTep:KHell B HOPMAJBHOM CEYEHHH.
17. MakcuManbHO NOMYCTHMHIH WIar fnonepedHbIX CTepiKHed
Smax = Qpq (1 + @) R,OR3/Q =1,5-1. 0,81 . 50 - 180%/10,9 - 10* =
= 180 wmm,
rae @, = 1,5 ana taxenoro Geroua.

18. h = 200 << 450 mwm.
19. Ular nonepeuHHx cTepKHeR

s = h/2 = 200/2 = 100 mm << 150 mm.

[Tpunumaem mar nonepeunbix crepkuefi 100 MM KpatusiM 25 mMm.

4.2.4. Pacuer npoponuubix pebep

B naute mMeroTcs ABa KpafHHX M OIHO CpelHee MPOACJbHLIE pefpa
(puc. 4.2,a), KOTOPLHIMH NJIHTa CBOGOIHO ONMPAGTCS HA MOJKH PHresed.

PacuerHublii npoaert, Harpyskn w ycuaus. OnpegmensieM pacueTHBH
ApoJieT MPORO/JbHLIX pefep MINHTH MEXIY OCAMH Onop MpHu pacCTOSHHH
MeXny purensmMu L = 6 M, mupune ux no sepxy b = 300 mmM, 3azope
MEXIy puresieM W nanenbio g = 100 MM 1N OMHPAHHH ee HA MOJKY pHUTeNs
¢ =75 Mm:

bh=L—b—2a—2/2=6—-03—2.0,1—2-0,075/2 =

= 5,425 M.

Harpyska na npofionbHele pefpa, npHXOmAwasics ¢ OIHPHHBI (LIHTHE
by =3 m:

nosiHass npH  KospdHnHenTe HafeXKHOCTH MO Harpyske y; > 1
(tabn. 4.1)

g=(g+v) b = 17,98 . 3 = 53,94 kH/m;
nonHas npH KO3(pdHUHEeHTe HaJeKHOCTH MO HArpyske y; = 1
g, = (g, + v,) by = 15,21 - 3 = 45,63 xH/m;
AIMTeNbHO AeACTBYIOIAs MOCTOSIHHASE M BpeMeHHast
q = (ga + vy) by = (5,21 + 8) - 3 = 39,63 xH/m;
KPaTKOBPeMeHHO JAedcTByIOas BpeMeHHas
g=1vb; =2.3=6 gH/M.

PacueTHas cxema nuuThl npuBsenena na puc, 4.2,2.
Bblukcnenne u3rubaomyx MOMEHTOB H MOMEPEeuHHIX CHJ  CBEEHO
B rada. 4.2,
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Tabauua 4.2

BHA HACDYSKH di,"c‘:,"j,’;,;"‘ 3uageuusn ycuausn, «H . m; kH
[2
Noaunas npr ;> 1 M ‘7_8 o 53,94 .85,4252 _ 19844
Non n =1 LB 4952
Haf ApH Yf » 45,63 85,425 — 167,86
Jantenbro AefCTBYIOMAR MMOCTOSHHASA » 39,63 . 5,425
W BpeMeHnas npH y, = | —_— = 145,79
KpaTkoBpemenno jeficTBytomas Bpe- » 6 - 5,425
MenHas mpu p; == 1 ' — = 22,07
‘[lonnas npu 1 { .
pa ¥ > Q= 9y 53,94 . 5,425 _ 146,31
2 9 i
[Moanan npu y; =1 .
pa vg » 45,63 25,425 — 12377

PacueT NpOYHOCTH HOPMaJbHbX CedeHni. [lonepednoe cedeHne MINTH
NpPHBOAHM K TaBPOBOR (opme H, cornacHo m.3.16 [10], npn Hanuuuu
nonepeussix peGep wam npu hp = 50 > 0,1 - A = 0,1 - 40 mm B pac-
yeTe yuHThHIBaeM BCIO WHPHHY moaku (puc. 4.2,2):

bi = 2985 — 2 - 20 = 2945 & 2950 mm.

Pacuer mpoussoauM no Gaok-cxeme 9 npui. 4.
1. PaGouas BmICOTa

he = h — a, = 400 — (30 + 18/2) = 360 mm,

roe 30 MM — 3amMTHHIA CI0H OeToHa AJs HanpAraeMod apMaTypbl;
18 MM — aMaMeTp HanpsraeMoHl apMaTyphbl NpH ee OAHOPAAHOM pacmono-
KeHHH.

2. KoapduiineHt
= o — BR, = 0,85 — 0,008 - 10,35 = 0,767,

3. Jlns BHIYHC/JEHHSA HANpsXKEHUS gy PACCUHTHIBAEM:
HanpsiKeHHe p, KOTOPOE MPH 3JEeKTPOTepMHUYeCKOM Cnocobe HaTsike-
HHa U Kospduuvente Ays, onpenessercs uo QopmyJe
360 36
p=30+%0-304+ 32 =955 Ma,
rae [ = 5,5 M — JJIFHA HanpsAraeMoro CTepxHs.

4, 5, Koaddpunuent

=052 ‘_)= 5-91’5-(1 _‘—_-)= 179> 0,1,
AYSp 9 osp(l + Vnp 0’ 400 + V4 , 0 > .
rie n, = 4 — IPHHATOE YHC/IO CTEepKHed HanpsiraeMoil apMaTypHI, r;Q
ONHOMY B HAaDYXHHX M [Ba B CpefHeM mpojoibubix pepax. Tlockonexy
Psp = 0,179 > 0,1 — MHHMMANLHO AOMYCKAaeMOro 3HaueHHst (. 1.27
[10)), To mpunnMaem Ays, = 0,179. <
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9. [NpenBapuTeNbHOE HANPSNKEHHe B HANPAraeMoil apmarype A0 obxartus
GeroHA NpPH KOSh(UIMEHTe TOUHOCTH HATANKEHHA Yyp < 1 Oy =
=05,Vsp — O3 — O = O, (1 — Ayyp) = 400 (1 — 0,179) = 328 MIla.

Tak KaKk noTepH npeABapUTe]bHOTO HANPSXKEHHA apMaTypHl OT Jiedop-
MalHH aHKEPOB Oy U GOPM Oy MPH SIEKTPOTEPMHUECKOM Criocobe Harsme-
HH B pacueTe He YUMTHIBAIOTcsi, npunEMaeM o0y = 0, o5 = 0.
10, 11. Hanpsaxenue

Ospi 328

Ao, = 1500 == — 1200 = 1500 575 — 1200 << 0.
8

11'. TMpuaumaem Aoy, = 0.
12, Hanpsmxetne

0sp = 0,6R, = 0,6 - 510 = 306 MIla.
13. Hanpsxenne :
osr = Ry + 400 — 05p) — Ay, = 510 + 400 — 328 — 0 = 582 MIla.

14. vbg = 0,9 < l-
15’. CnenoOBATENBHO, HANpsAXeHHe Osx,q = 500 MIla.
16. T'pannunas BHICOTA CXaToH 30HH OeToHa

(1) . 0,767

ER= —
3 Osr (.)) §§2( 0,767)
b+ (1“1,—1 b\~

(o}

= 0,567.

se. u
17. Tlpoeepsiem ycJsoBue:
M= 198,44 - 10° H . cm < Rbjh; (hy— 0,5k)) =
= 10,35 - 2950 - 50 (360 — 0,5 - 50) = 511 - 10® H - cm.
Tak xaK yeJoBHe yIOBJETBOpSeTCs, TO HEATpajbHasi OCb HaXOAHTCH
B (OMKe W PACUETHBIM fBJAETCH CEUeHHE NPAMOYTOJNBHOrO mpoduiIs
wupunoit by = 2950 mm.

Pacuer npoposnkaeM mo Giaok-cxeme 9 npua. 4.
18. Bennuuna

M 198,44 - 10¢
% = Rpyie 10,35 - 2950 - 360° 0,05

19. t=1—V1—2a,=1—¥V1—2-0,05=0,05.
20. Ycaosue E = 0,056 <&r = 0,567 ynosiersopsercs.
21, 22. Kosdduunest ycnosus paGoTh

vsa=n—(n—l)(2—§%— 1) —12—(1,2—1) (2%{%- 1)

=1,36>1,2,

rre n = 1,2°— pna apmatypsl kaacca A-1V.
23. Tak Kak ys¢ = 1,36 > 1,2, npuunmaem v, = 1,2
2. {=1—-—05¢=1—0,5-0,06=0,975.
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25. TpefyeMasn nJIOW@nb NPOLC/LHOA apMaTyphl

M _ 198,44 . 109
TvseRe . 0,975 1,2 510 - 260

Ipunnmaem apmarypy u3 4 @ 18AIV, A,, = 1018 Mm2> 923,8 mm®,
Hanpsiraemas apmatypa pasmemaerca B OfHH PSifi: 1O ONHOMY CTepK-

HIO B KpaiHux pefpax W 1Ba B cpensem pe6pe (puc. 4.3,6, e).
Kosbbuurent apmuposanus

- Aspl =

= 923,8 mm2.

b= (A + A)/bhy = GXEZY — 0,01 > 0,0005.

28", Asp= Agp = 101  wmm2.

PacueT npoyHOCTH HaKJOHHBLIX ceYeHHA MPOAO/NbLHBIX [ebep U3 ycJo-
sua Q = 146,31 kH. Pacuer Bunonusem no 6.1ok-cxeme 12 npua. 4,
1. hy = 360 mm. ’
2, 3. Q= vz (I + @,) Rosbhy=0,6 (1 4+ 0,3)0,81 - 390 - 360 =
= 77,3 kH << Q = 146,31 kH,
rle 3HaueHHs KOPhUIHEHTOB:

@ = 0,6 g Taxenoro 6eroua; .

N 305,4- 108
On =01 ¢ o = Ol Tar—m0 360 = 0:3<<0.5,

specb N = P, = 094, = (05, — 0;) A5, = (400 — 100) . 1018 = 305,4 X
X 10® H, npn sTom 3ajaeMcsi cyMMapHBHIMH OOTepAMH:

oy =100 MIla ((10} n. 1.25r).

4, 5. k=14+ o+ 9,=1+4+0,06+ 0,3 =1,36< 1,5 rpe 3Haue-
HHe Ko3pduunenTa

_ O75(bp—b kg 0,75 (540 — 390) - 50
@ = bhy = 390 - 360
sfeck b = 2950 > b + 3h; = 390 4 3 - 50 = 540 mm.
7. Bennunna
Qb, min = kR, ,bhy= 0,6 - 1,36 - 0,81 - 390 - 360 = 114,6 kH.
8. JInuna npoeKuuH HauGojiee ONACHOTO HAKJOHHOIO CeYeHHs Ha
MPOLOJBHYIO OCh
C == Qpe/ Pyahty = 2/0,6 - 360 = 1200 mm,
rae §p =2 s TAXKENOro GeToHa.
9. T'panHyHOe 3HaueHWe NPOEKLHH HAKJOHHOIO CEYeHHs
¢y = 2hy = 2. 360 = 720 mm.
10, 11. % =(Q — Qs, min)/Qb, min = (146,31 — 114,16)/114,6 =
=0,28<1

12, 3 = 1 < ¢fc, = 1200/720 = 1,67 ‘
13’. Ycnane B monepeuHbiX CTEPKHAX Ha eIHHHLY AJNHHBI 3JeMeHTa

Gsw = (Q— Qb, min)/ey = (146,31 - 108 — 114,6 - 10%)/720 = 44 H/mm.
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16. Illar nonepeuHbIX CTepXKHEH :
s = RAy1/q s = 260 - 4. 19,6/44 = 463 mwm,

rae n = 4-—uyucjio NOmepeuHbiX CTepxHeH, N0 OAHOMY B HApYXKHBHIX
I no ABa B cpelHeM NPOJOJbHBEIX pefpax.
17. MakcuMalbHO RONYCTHMBIH AT NONEPEYHBIX CTEpPIKHel
Smax = QPpy (l + (Pn) Rbtbhg/Q = ],5 (1+ 0,3) 0,81 - 4. 85 X
X 360%/146,31 - 10 = 476 mm.

18. h = 400 << 450 mm.
19. Ilar monmepeuHBIX cTepxHed ,
s = h/2 = 400/2 = 200 > 150 << 463 mm.
IIpuHuMaeM IWar nonepeyHBIX crepxHeft 150 MM KpaTHeIM 25 MM.
[eoMeTpHYECKHEe XapaKTePHCTHKA NONEPEYHOro cevennst nauThl. [lone-
pUUHOE CeueHHe MJMTH TaBpoBoi dopmbl (puc. 4.2,0) ¢ pasmepamu: bj =
= 2050 mMm; h = 400 mm; h; == 50 Mm; h, = 360 mm; b = 390 mMM.
Pacuer BminosusieM no 6Jok-cxeme 22 npui. 4.
1. [lnomanp ceuenuss GeroHa

A=Y A =bh +b(h—h)= 2950 - 50 + 390(400 —50) =
[=l

= 5168- 10% cM®.
2. MJjowank NpoROJbHOR apMaTyphl

As, + As + A= 1018 + 314 + 330 = 1662 wmv>
3. 0,0084 = 0,008 - 5168 - 10* = 4134 > 1662 mm*, Tax xax 0,0084 >
> A, + A. -+ A, T0 reoMerpHyeckMe XapaKTEPHCTHKH CEYeHHs Ompe-
nensieM 6e3 yuera TPOLOJIBLHON apMaryphl.
5. Area = A = 5168 - 10% MM
6. CraTMyeCKHH MOMEHT NJIOLLAAH NPHUBEJEHHOTO CEYEHUS OTHOCUTE/bHO
IN2KHEH TpaHH [JIUTHI

S,y = b;h,’, (h — 0,5h) + b(h—hy)*- 05 =

= 2950 - 50(400— 0,5 - 50) 4- 390 (400 — 50)>0,5 = 129 492 - 10® mm®.

7’. PaccTosigHe OT HEHTpa TAMXKECTH NPHBEICHHOIO CEYEHHA [0 HHXKHEeH
rpanu
Sreq 129492 - 10

Yo="2 5165 107 — 200 MM.

red

8. MoMEHT HMHepUHH NDPHBEIEHHOIO CEYEHHS OTHOCHTENbLHO €r0 LEeHTpa
TSI2KECTH ’
b; (h;)s IZN] "ne
lrea = 12 + bfhf (h —Yo— 0:5hf) +
b (h— hp)® ,
+———— + b(h—h) [yo— (R — 1) 0,5]* —
— 2950 -50° 4 9950 -’50 (400 — 250 — 0,5 - 502 4 2N =507 |

12

- 390 (400 — 50) - [250 — (400 — 50) - 0,5]% = 553541 - 10* mm*.
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9. MOMEHT COnpOTHB/IEHHS! NPHBEJIEHHOrO CEYEHHA ANA KPaHHEro HHXK-
Hero BOJIOKHA
: ! 553 541 - 104 '
red 1. 10 3 3

W= 550 = 550 = 22 141 - 10® Mm3,
10. MoMenT cOmpoTHBJIEHHS NPHBEEHHOIO CEYEHHs A KpPaHHEro HHMK-
Hero BOJIOKHA C y4YeToM Heynpyrux pedopMaunvii GeToHa ompejessem
ynpoulesso cornacso Taba. 9 mpua. 3

Wo=vW,q=1,75. 22141 - 108 = 38747 . 103 mm?,
rae y=1,75, Tak Kak ceueHue TaBpoBOE C MOJKOH B CXKATOH 30HE.

11. MoMeHT cOnpOTHBJIEHHS [OPHBEIEHHONO CEueHHs s KpalHEro
BEPXHero BOJOKHA

lrea __ B53541.10¢
h—y,  400—250

12. MomeHT conpoTHB/IEHHsI NPUBENEHHOrO CeYeHHs s KpafiHero
BEDXHEr0 BOJIOKHA € yueTOM Heynpyrux jaedopMauLuil GeTOHa H IOJIKH
B PacTAHYTO# 30HE

Wo=9W.u=15-36902- 10°= 55353 10% mm3,

rae ' = 1,5, Tak KaK ceuenHe TaBPOBOe ¢ MOJNKOH B PacTAHYTOH 30HE.
Onpenesende nOTEpb MPEABAPHTENLHOTO HANPIKEHHUN apMaTypnl.
[lpoBepseM npuHHATOEe npexBapUTENbHOE HANPSIXKEHHE apMaTyphl Osp
C YYyeToM AOmYyCTHMbIX OTKJOHEHHH p npu KosbdHuHeHte ys, = 1:
p = 95,5 MIla — cM. pacueT 0npOYHOCTH HOPMaJbHBIX CEUEHHH OpO-
JOJbHBIX pefiep; .

Gsp - p = 400 -+ 95,5 = 495,5 < Ry, wor — 590 MIla;
Osp— p = 400 — 95,5 = 304,5>> 0,3R; s, — 0,3 - 590 = 177 MITa.

Takum ofpasoM, HanpsKeHHsi Oy HAXOAATCS B JONYCTHMBIX Mpe-
nenax.

[lotepn npesBapHTE/ILHOrO HATPsiKEHUs ONPEeNsieM No 6JIOK-cXeme
apui. 4,

[Tepeoe notepu 2.O0r pesakcaunu HanpsKeHHH cTepKHeBOH
apMaTypel 0ODH 3/JIEKTPOTEPMHUECKOM Crocobe HaTsiKeuHs

o; = 0,030, = 0,03 . 400 = 12 MI]a.

5. Or TemnepaTypHoro nepemajia npH arperaTHO-NOTOYHOH TEXHOJO-
CH¥ H3IOTOBJICHHS MJIHT :

Wreo = 36902 - 103 mMum3.

0, =0,
TaK Kak apMatypa M (opMa HarpeBalOTCsi OAHOBPEMEHHO, TO Hepenana
TEMIIEPATYpPL! HET. ‘
7. Or gebopmaumy aHKEpoB

V Jg = 0’
TaK Kak MPH 3JeKTPOTEPMHUYECKOM cnocobe HaTAMKeHHs moTepH oT aedop-
Mau¥H aHKepOB yuTeHbl NPH ONpefeNeHHH IMOJHOro YAJIHHEHHS apMa-
TYPHL.
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8. OT TpeHHs apMaTyph 06 oruGaiomme npucnocoGieHHA
g, =0,

TaK KaK apMaTypa NpAMONHHeHiHAs H HaTAruBaercsi A0 GefOHHPOBAHMS.
12. Or pedopmauun cranbHoll ¢GHOpMH

0y =0,

TaK KaK MpPH SJeKTpOTepMHueCKOM cmocobe narsmkend? STH TOTEPH
YYTeHHl [PH ONpele]eHHU NOMHOTO yAJMHenHs apMatypal 6

Jl1s BEIMHC/IEHHs NOTEPh OT Gbicmporamexaouell nosYHECu DEMoRa
Og ONpENeNsieM:
13. Ggp1 = Ggp — Gy — Oy — O3 — 0, — 05 = 400 — 127 388 MIla.
15. YCH/IHEe MpeABapHTENLHOrO O6KaTH:A

P = nglAsp == 388 . 1018 = 395 . 103 H-
16. DKCUEHTPHCHTET MPHACKEHHS YCHIHs P orHocuTeasHO UEHTpA Taxe-
CTH mnpHMBEJEeHHOTO ceueHHs (puc. 4.2,0)

€op1 = Yo— sp = 250 — (30 + '158) =211 wM-

[punumaeM e,p = ys, = 210 MM,
17. CxuMaioliee Hanpskenne B GeToHe Ha ypoBHe UCHTPa THKeECTH
apMatypsl Asp TMPH Ysp = Eopi

o — P _I_Peaplysp_ 395.10% |, 395.108.210° 39 M[]a.
o =7 1. 5168 - 102 553 541 - 10°

18. To xe, aas kpaiiHero BepXHero BOJIOKHA

o o P Peopi B 40 395 108 __395.103-210(4?84—250)=
" A T.a  ~ 5168-10° 553541 -

= —1,48 MITa<<O0 (pacTs:enue)-

[lpy BHUNCNEHMH SHAueHHH 0,, M O,, Hanpsxesnsiyy OT BECA MJHTLL

npexeSperaeM, Tak KaK OHH YMEHbIUAIOT HarnpsikeHHs. )
19. @ = 0,25 + 0,025R,, = 0,25 4 0,025 - 16 = 0,65 < 0:&;

Opp/ Ryp = 8,9/16 = 0,24 << & = 0,65.

21. g, = 340,,/R,, = 34 - 3,9/16 = 8,16 MITa.
Totepn o4 = 0, Tak Kak 0,,<<0.
26. IlepBble noTepH

0,=0,+0,+03+ 0,4 0,40, = 12+8,16=20’16 MITa.

Bropue notepu. Or ycagku GeToma, mojpepruyToro TEMJIOBOH
obpa6oTke MNpH aTMochepHOM AaBIEeHHH

0y =0, =35 Mlla.
27. Ggp1 = O;p — 0;; = 400 — 20,16 = 379,84 Mlla."
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28. a,= 0, = 8,16 MIla; o, =0, =0.

Ins onpegesieHHs NOTepb OT MOJA3yuecTH GETOHa O YTOUHSEM CXKH-
Maloliee HanpsiKeHue 3a CueT ydera H3THOAIOIIEr0 MOMeHTa OT Beca
nauTel M, W YCHAHS OpeiBapHTe]LHOTO o6XaTHs Py ¢ yueToM HOTEpk
O mpH v, =1, ¥, = 1, v, =095, g=0981:

£1,578%al0 9,56 3.0,981 .0,95.5,4252
8 = 8 =
=25,92 kH - mMm=25,92 H . mm.

29. P, = 05piAsp 4 0spAip— 0, A;— 0 Ay = 388 - 1018 —8,16-314=
=392,4 - 10® H.

80. DKCUEHTPHUCHTET NPHJIOKEHHS ycuausd P; OTHOCUTEJILHO LEHTPa
TSAXKECTH OpHBEJEHHOTO CedYeHHSd

o O Aspysy— 0 Al 379,84 - 1018 - 250 — 8,16 - 314 - 230
opt = P, = 392,4 - 10°

M, =

= 210 MM,
A€ Y, — PACCTOSHHE OT LEHTPAa TSKECTH apMaTypsl A, 10 LeHTpa Ts-
JECTH NpUBEJEHHOrO CeUeHHsi, NPH 3alluTHOM cJoe GeToHa 15 MM
u auamerpe crepxHed 10 mm,

Yy =Yyo—a,= 50— (15 + 129) = 230 wmM.

Py | Pieoptsy  Mghpy  392,4.10%  392,4 - 108 . 210?

8. 0y, =7 1,2 1., — BI68- 102 " 553541 - 10
95,92 . 210
— S5 1or = 080 Mila.
, P Pie, . (h— M, (h— ¢ . 108
39. o;, = 4 1N gpll( Yo) + 2 : Yo) - 3592,4 102
red red red 168 - 10
392, - 108 - 210 (400 — 250) | 25,92 - (400 — 250) _ _
553541 - 100 F s — b4 MIla< 0
(pacraxenue).
32", o = 0.
3,89

Tpu 0y/Ry, = —j5— = 0,24 < 0,75.
33. Tlorepu oT noasyyectn 6GeToHa

0, = 1280,,/Ryp = 128 22

5 = 31,1 MIla.
35. Bropeie riotepu :
0,4 = 0 + 0, = 354 31,1 = 66,1 Mlla.
36. CymmapHble noTepH
0, = 0,y + 0, = 20,16 + 66,1 = 86,26 <100 MIla.
37’. Ilpunumaem o, = 100 MI]a.
Pacyer HOpMaJbHBIX CeyeHHiA MPOAOJbLHbLIX pelep Mo 00pa30OBAHHK

Tpemun. Pacuem ¢ cmaduu u320mogAeHUs TJHTH BHIOJHSAEM N0 GJOK:
cxeme 24 npua. 4.
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1. TlpeapapuresbHOe HanpsiKeHHe C y4eToM NEpBHIX MOTephb
Ospl = 05— 0;; = 400 — 20,16 = 379,84 MIIa.

2. 0;p He BLIYHCNIAEM, TaK KaK B BepXHeH 30He peGep mpeisapy
TEJILbHO HanpsraeMmo#l apmatypel Her (A;, = 0).

3. Hanpsixenune 0, = 0y = 8,16 MIla.

4. HanpskeHnwe o, =0, = 0.

5. ¥Ycuane npenBapmeanoro ofxaTig C yyeroM nepBbX MOTEphb

Py =0,,4, +0A,=2379,84.1018—8,16 - 3,14 = 384,1 - 10® H.
6. DKcueHTpPHCHTET ycuJHa P,

OspiAspYsp— OsAabs _ 379,84 . 1018 - 210 — 8,16 . 314 - 230

eonl = P«l 384,1 - 103 = == 210 MM,

7. HanpsixeHne B OeTOHe CKaTOH 30HBI OT YCHJHS [pejBapHTENb-
Horo o63KaTHs W BHEWIHGH Halpy3KH OT Beca IWJIHTHI

_ Py + Pleoplyo Mg.’/o
Obﬂl - Aréd

Ired Ired
384,1 . 103 384,1 - 103 . 210 - 250 6,33 . 108 . 250

= 5168-10° T 553541108 + —sgzeaior = 477 Mlla,

. 416 c g 'Yn
rjae H3FP[6810H_[P[H MOMEHT oT Beca OJIUTHL g,= ——— =

L
-9,81.0,9
:i’g._'él_o'_=7,l4 KH/M B MecTe pacnmofiokeHusi MOHTaXKHBIX

nereJb Ha paccrosiHud [ = 1,125 M oT Topua nJuTH ¢ yuetoM Ko3dhdu-
LHeHTa JIMHAMHYHOCTH By = 1,4:

8nks!® 7,14 .1,4. 1,125

My =2 — : —=6,33 KH-m=6,33-10° H - um.
8. 0yp = 4,77 MIla<<kR,, = 0,7-1 =11,2 MIla.
9, 10. ¢=16—~E‘%—; 6——“—7._12>1 rie  Rop, ser =

— 12 MIla npunsato npy B =16 0o HHTepmOJALMH MeXAy KJNaccaMH
6eT0Ha B15 u B20.

11", Tlpunumaem @ = 1.

12. PaccTosiHHe OT HEHTpa THAXKECTH NPHBEJEHHOTO CEYEHHS 10 HHXK-
Heil FpaHHLBl fApa CeueHus

Wi 136902 - 105

r o= =71,4 MM,
7z, 5168 - 107

13. MoOMeHT 06:KaTHsi OTHOCHTEJbHO HHXKHEH TpaHHubl sApa CeueHus
M., = P,y (€opy — r) = 384,1 . 103(210 — 71,4) = 54,3 - 10° H - mm.
14, 15. Tlposepsiem yc/i0BHE TpelUiHHOOOPA30BAHHS:
M, == Mg = 6,33 . 108 < Mcrc = Rl;t I3 serW;;l - Mrp
=1,2.55353.10®—54,3.10°=12,1.10,6 H . mm,
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rae Rotp, s = 1,2 MIla mpu B®=0,88=0,8.20= 16 MIla npunsro
No MHTEPNOJALMM JaHHHX Mexny Kiaccamu B15 m B20.

Tak kak M, < M., B BepxHell 30He TUINTHI IIPH €€ MOHTaxXe Tpe-
OMHLE He BOSHHKAIOT. )

Pac";tem 8 cmaluu 3Kcnayamayuy naumb BeneM no GloK-cxeme 23
npui. 4. : ,

1. HpinaapwreJ)buog 82Hla([:1%’z)meﬂl%e0 c gqe'rom CYMMapHHX noTeps
0,00 = Vs (Tip— 0} =1, — = 246,3 MIla, rue =1—
Oy 78 021 (o, n, 4.2.4). ) L

2. o), He BHYHC/AfEM, TaK KaK Ha BepxHedi 30He pefep npeiBapH-
TenbHO Hanpsraemoii apmarypul Her (Aj, = 0).

3. HanpsxeHus B HKHell 1ponosibHofl HeHanpsraeMofi apmarype,-
BBISBAHHEIE YCaAKof M mojisyuecTbio GeroHa

0, = 0y + 03 + 05 = 8,16 4 35 + 31,1 = 74,3 MIla.

4. Hanpsxenue 0, NpHHUMaeM DaBHBIM HYJIO, MOCKOJbKY apMaTypy
A =330 MM® He yYMTHIBaeM, H3-32 MaJIOH OJIOWalK CeYeHHs 'H YBeJH-
ueHHs! €10 3HAUEHHH e, M M,y ,

5. Ycmniue TpeJBApHTEJbHOro OGKaTHA ¢ yueTOM CyMMapHbIX noTepb
P, = 0,,,A,,— 0,A, = (246,3 - 1018 —74,3 - 314) - 227,4 - 10° H.

6. DKCLEHTPHCHTET YyCHJIHA P,

Oty = OgAds 2463 1018 - 210 — 74,3 - 314 - 230
eOp? - P, - ‘ 227)4 . 108 = 208 MM.

[lpunnMaeM e, 2 = 210 mM. :
7. Hanpsxenue B BepXHeM BOJIOKHE G€TOHa CKaTOH 30HBI OT yCH-
NHS npeJBAPHUTENbHOrO O6XKaThs W BHEUIHEeH HAarpysKkH

P Peeops M 997.4 . 10
Opg = Ar:d —_ ]r:: (h—yo) + ._lre': (h—y,) = T —
997.4 . 108 - 210 167,86 . 108 _
— Sz or (400 — 250) + g (400 — 250) = 3,7 MlTa.

Ja2 3.7 _
8 9. p=1,6— B ~1,6-—-15——1,35>0,7.

h, ser

10, 12. q)=W1 ,35 > 1, npuHumaem ¢ = I.

' red_ 22141 - 108
1. r=¢ i =1 =68 0% = 42,8 MM.

13. W, Ros, ser = 55353 - 10° - 1,4 = 77,5 - 10°> P, (€op —N—M=
= 384,1 - 108(210 — 71,4)— 6,33 - 10° = 46,9 - 10° H.wmm, TO ecTb B
pepXHell 30HE MJIMTH TPEIIWHbI OT OGXKaTHA NPEABAPHTEIILHO yanpsiraeMol
apMatypo#i He obpasyloTcs. ,

14. Moment ycuans obxarus P,

My, = Py (€op2 + ') = 227,4 - 10% (210 — 42,8) =38 - 10° H - mm.
15, 16. Mowmenr, BOCIpHHHMAEMbifi CeueHHeM, ‘

Mers = Ros, et Wpi + Mpp = 1,4 ..38747 - 10° + 38 000 - 10° =
' = 92,25 10°<<M = 167,86 - 10° H - mm.
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Takum 06pasoM, B CrTajud 3KCMJyaTalMy B HHXHEA 30He pebep NJIHTHI
06pasyloTcsl TpPEIHHb, HOPMa/jbHble K HX NPOAOABHOH OCH.

OnpeneneHne IHPHHB PACKPbITHA HOPMAJbHBLIX TPEUHH B MPOAOJb-
HbiX pebpax. Pacuer BeiROMHsAeM 1o 6/0K-cxeMe 26 npui. 4. Tak Kak or
YCHJHA NPEABAPHTEJBHOrO O6KATHA HauaNbHBIX TPEIIWH B CXKaTOH 30HE
11UTHl HET, TO pacueT HauHHaeM C M. 6 6aoK-cxeMmbl 26 npua. 4.

Jlns onpefieflenns UWIHPHHEL HenpoOoAXCUMensbHO20 PACKPbUTIUS T peUyUH
Qeet OT TMOJHOM Harpyskw npu vy =1, M, = 167,86 kH M
(tabn. 4.2) BHIUHC/AAEM:

Mo+ Pegpy 167,86 - 108 227,4 . 103 . |

6. &= bhﬁRb - = 300 . 3602 . 15 = 0,25, rme ey =
=y, — splopr = 250 —39—210= | mm.
’ ' o ’ ’ 7,1
B (b — 0) by + g5 (A, + A9 _(2950_390) 50 +5—5.45 3% s
7. = Bho = 350 - 360 =038,
_E 47eaee o
a—Eb_W -——7,1. AS,J-.O,
v = 0,45 — npy KpaTKOBpeMeHHOM AEACTBHHM HarpysKi.
hy 50
= -l )= —_ | =
8. dy=0, (1 —5=) =08(1— goz) = 0,75,
9. drcueHTpHCHTET
Mg+ Poesp 167,86 - 106 4-227,4 - 108 . |
€, tot = — 7, L = 597410 = 739 mm.
10, 11. OrHocutenbHAas BLICOTA CXKATOH 3OHEI
1 L5+ ¢,
E= 15 (8- M) + ns e, =
B + - s, fot 5
10po %,
] 1,54+0,8
sy (T80 1075 + s 0,23<1,
' 10 - 0,009 - 7,1 " 360
//
rie p= 1,8 paa Taxenoro GeToHa; '
Ap T 4 1018 + 314
=@, — 39030 = 0009

N
12, g=0,23>T’0-=Bi§6 —0,14.

14. Tlneyo BHyTpeHHeH Napel CUM B CEYEHHH C TpPEIU(HHOMN

he [h +§*] [ 50/360 0232] -
=h |l =TT __ 99/ 4 D830
z“h°[1 2575 = 00 —TEst o) =327 v

15. Tlprpaimienne nanpaxeHufi B apMatype A, OT IefCTBHSA BHEUIHEr0
MOMEHTA

o = MppPa(z—e.)) 167,86 . 108 —227,4 . 108 (327 — 1)
ST (A, + 4Dz (1018 + 3,14) 327

=215 MIla.
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16. e, 1ot = €op2 = 210 MM << 0,8, = 0,8 - 360 = 28 wmm.

YTounseM HalpsiKeHHWe O, I/l HUIKHErO psja CTepxKHeH COr/acHo
yKasauusm n. 4.15 [10]. )

. h—x—a 400 — 82,8 — 20

17. &, = h_x__a? = 0B 34 = 1,05, rae x = th, = 0,23 %
X 360 = 82,8 MM; @, — paccTofiHHe OT UeHTpa TsKecTH KpaliHero psja
CTepxHeH# 10 HanGojee pacTAHYTOrO BOJIOKHA GETOHA 0[pH 3aUHTHOM
cnoe 15 MM u puamerpe crepxkued 10 mm,

a,=l’5—1—29==20 MM;

a; — TO Xe, OT UEHTPa TAXKECTH IVIOWANH BCeH apMaTyphl,

_ A8t Aas 1015394314 20
T T, TA T 0B+

18. Torpa o, = §,0,, = 1,05 - 215 = 226 MIIa > 0.

19. BeluncafieM cymMmapHOe HampsixkeHHe O - Ggpo

O + Osp0 = 226 + 246,3 = 472 MIa < R, o = 590 MIIa.

= 34,56 Mm.

20. Ulupuna HeNpOROJMKHTENBHOTO pPACKPHITHE TPEUIHH OT MOJHOH
HarpyskH. :

Qorer = Sy 2= 20(3,5 — 100p) Y/ d =

20 . 20(3,5— 100 - 0,009) )/ 18=0, 16 mM<[auer]=0,4 my,

=1.1.1 TR
rie 8, = 1 mna wsruGaembix snemenToB; ¢ = | npm HeNPOAOJKHTE b-
HOM JZIeACTBHM NOMHOH HArpys3ku ¢ y; = l; 1 = | — npu cTepKueBoH
apMatype nepHoanueckoro npodus.

Has onpejenenus wupunv: HenpoOoiNCUMENbHOZ0 PACKPHIMUS Mmpe-
WUR  Qerer OM OAumenvro-Oedicmsyroujel  noCmoaHHOL U 8pementoll Has
epysku npu Y = 1, M,y = 145,79 kH - m (ra61. 4.2) Bruncasem:

145,79 . 108 {- 227,4 - 105 . |
6. § = = 0,22.
1.85 -360% - 15 ’
7, 8. CM. pacuer acrq. .
145,79 . 108 4+ 2274 . 103 . |
9' es. fot = 227_,2 R 103 = 642 MM.
_ ! 15408
10, 11. = L s. LF0022 10,7 + 1562 =024< 1.
8+ 10 - 0,009 7,1 * 360
12, 8= 024> 21 - 50 _ o4
c 5= h, 360 %
_ 50/360 4 0,24*]
14. 2 = 360 [1 _W] = 326 MM.
15. o, = 145,79 - 108 —297,4 - 108 (326 — 1) _ 1655 Mlla.

(1018 + 314) - 326
16. eo, tor = €op2 = 210 MM <C 0,8k, == 0,8 - 360 = 283 mm.
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YTounsem HanmpsxeHue o, ¢ yderoM Ko3dpduumenta 8§, nas sTOro
BLIYHCIISIEM:

_h—x—a, _ 400—8,4—2
6—h—x—a, =00 —864—m15 = 105

roe x = Eh, = 0,24 - 360 = 86,4 mm.
18. Torna o, = do, = 1,05 - 165,5 = 173,8 MIla > 0.
19. 0,4+ 04, = 173,8 + 246,3 = 420 MIla < R;, ;,, =590 MITa.
20. InprHa HempoOO/KHTENLHOTO PACKPHITHS TPEUIMH OT JJIHTELHO
neficTBYIOMe# NMOCTOSHHOA H BPeMEHHOH HArpysKH

Qg =11 1r;7—_3'1§0_5.20(3,5—1oo +0,009) )/ T8 = 0,12 Mm<

- <[@cre} = 0,4 MM,

L a5 onpedenenus wupurer npodoaKNCLMesbHo20 PACKPLIMUS MpPeuyun
@re3 OM OAUMEAbRO-Oelicmay ouiell noCMOSKHOM U 8peMenKol Kazpy3KL TpH
v = 1; M, =14579 kH - M (12671. 4.2) BRIUHCIAEM: '

6. 6 =0,22 (CM. pacuer arco).

(2950 — 440) 50 4 ——<1_ (1018 - 314)
T0.15

7. ¢ = - 30360 =1, rae As= 0,15 npu

IJTUTEIbHOM JIeHCTBHH HArPYSKH H BJaXXHOCTH BO3AyXa OKpYKaiomefi
cpeast Boimre 40 %.

8. x=1'(1 50 )=o,99.

T 2360
9. e, tor = 642 MM (CM. pacueT a.rp).

10, 1. £ = : NI R S YOOy
P ST T g LTB0.221099) 5% _¢ ’ :
8+ 150,000 7,1 360

12. § = 0,24 hj/hy = 50/360 = 0,14,

4. 2= 360[1—-5-‘;—/(3—16%%"73?;’—] — 332 wm.
145,79 10°—297,4 - 103 (332 —1) _

. 0, = (1018 1 314) - 332 = 159 Mlla.

16. e, tor = 210 MM<< 288 MM (cM. pacuer dgreo).
YTOUHAEM HamlpsKeHHe O, C yYeToM Ko>{pbuumenta 8 (cM. pac
9CT Qo). .
8. Torna o, =80, = 1,05 . 159 = 167 MITa>0.
19. o, + 0y, = 167 +246,3 = 413,3 MIla << R;, ., = 590 MIla.
20. InpuHa npono/XKHTENBHOTO PACK PHITHS TPEHIHH
Gares = 1+ 1,465 - 1 5 20 (3,5 — 100 - 0,009) 3/ T8 =
= 0,175 MM < [acrcSI = 013 MM,

rae ¢ =1,6—15p=16—15.0,009 = 1,465 mnpn npoxo/KHTENLHOM
JIeliCTBHH Harpy3KH.
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Monnas wupHHA PAacKpPLITHS TPEULHU :
Qcre == Qeret — Gerer + Qera = 0,16 — 0,12 + 0,175 =
= 0,215 MM << [@cres] = 0,3 MM.

Pacuer HakJAOHHBIX CedeHHHi [POROJbHBIX pefep no o6pa3osaHuIO
TpemHH. [IpoBepaeM 06pasoBaHHe HAKJOHHHIX TPEUHH B CEUEHHAX Y Tpa-
HH ONODbI peGep U Ha PacCTOSTHHH [, OT TOpUa IUTHTHL

Tak Kak Mex1y MECTOM NpPHJIOXEHHS] ONOPHOA peaklHn H paccmaTpH-
BAeMEIMH CEYeHHSIMH [ONEpeuHol Harpysku MoXer He GOHITh, TO MPUHH-
MaeM B 060HX caydasx Q = Qmay = 123,77 gH.

OnpezensieM P, B paccMaTpHBAeMBIX CeueHHsX. Hns storo BHYHCHAAEM
OJMHY 30HBI MEpejiayl HanpsxeHuid [, NpPH YCJOBHH, 4TO Oy = Oy
= 388 Mlla (n. 2.29 [10])

388

I, = (m,, Rl 4a,)d=(0,25%% 1 10) 18 = 289 wy>270 wu,

rae o, = 0,25; x = [0 — mi1a crep:xHEBOH apMaTyphl NepHOXHYECK OTo
apoduast (Taén 2§ [10}).

Hna cevennss y rpanm omops npu [, =75 MM (a1uHa onupaHus
pefep MIHTH Ha MOJKY purels) mpu A, = "314 mm? > 0,15 A, = 0,156
X 1018 = 153 mm?* ycuame P, Ha LIAHe l, =289 MM He cHHXaercH,
TO ecTb P, = 227,4 - 10® H.

Has ceueHnss ®a paccTosiHHMH [, OT TOpua MJIHTHL

l,=1, n Py=227,4.10° H.

Onpenensem ofpasoBaHue TpellHH B LEHTPE TAXKECTH NpHBeNeHHOTo
ceveHns.

Pacuer BumonnsieM no Giaok-cxeme 25 npun. 4.

1. Hanpsmenuss B GeToHe OT yCHIusi NPEABAPHTEBHOTO OGXKaTHA
M BHEIHe#i Harpysku

o P Peg M 9274 . 108
O =0 = Ar?d— Ired y°+redy 5168 - 108 +
227,4 - 108 . 210 167,86 -
+ g o - 250 + gzt gv - 250 = 5,86 Ml

0, = 0 TaK KaK MpEeNBapUTe/bHO HANpSKEHHOM nonepeuﬂoﬁ apMaTyphHl Her.
3. Q=Q, = 193,77 kH. )
4. Kacarenbubie HANPSKEHUS
_ QSreq _ 193,77 . 10% . 20457 . 108
Ty =T — messar j0¢. 0~ — 117 MlTa,

rae S,,;— cTaTHYeCKHA MOMEHT NpHBeZeHHON IUIOWAZH YacTH CEeyeHHS,
PacrnonoXeHHO! BhLIIIE LEHTPA TAXKECTH CEUeHHS, OTHOCHTENbHO HYJeBof
JIHHUH

) . , By — h, 2 .
Sred = bfhf (h—-yo— O,Shf) + b(_L;___L) + A;CL . (h— yo_a,s) -
= 2950 - 50 (400 — 250 — 0,5 - 50) 4+ 390 (400—220—50)2 n
+ 19,6 - 4+ 7,08 (400 — 250 — 25) = 20457 - 10° mm?,
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3hech

MecTHhle CXKUMalom ne Haﬂpﬂ)Ke}IHﬂ B6JIU3H MecTa NPHJIOXKEeHHUA OIop-

HBIX peakuHii us gcnoami ONMHPAHHA IVIHTH Ha NOJNKY PHIes NpH AJIHHE
ONHpaHHA ¢ =

Ina ceueHus y rpaﬂu ONOpH: X = ¢

X 75
=2 = 3= 400 — %-09
Yo _ 260
B= —h‘-’- i = 0,625;
o — .Q. . ﬂ_’ [ 3—28 —_ B ] =
boloo = 5n T IST [T+ o (@ + po3) =
123,77 . 10® 0,625% |3 —2 - 0,625 0,625 _
= 390 -400 ~ 1,57 [ (1 +0,09%% ~— (0,09° F 0,625%)2 ] = —0,44 MITa.
st ceuedus Ha pacCTOSHHH I, OT TOpUA MJIHTHE:
x 252
=% =555 = 0,315<<0,7; B=0,625,
roe X=1,—05¢=2890—0,5.75=252mM; /
123,77 . 108 0,625 3—2.0,625 0,628

Oprtoc= 356400 " T57 ° (1 +0,31557 ~ (0,315 + 0,6259)8 —0,33 Mla.

5. 'nmaBHBe pacTArmBalomue Hanpskeuusi. JIaa ceueHus y rpaHu

OMNophI: .
0,+0 l/ 0. —0 "2 ’
X Yy, loc X y, loc 2
Urnt=—'————2——+ (_.__.2___) +"|:'xy=

5,86 -;_I)_ 0,44 + V (5,86 ; 0,44 )ﬂ

+ LI77= —0,2 Mfla,

HAnst ceueHmss Ha pacCTOSHMM I, OT TOpUA MJHTGL:

Gmt=-—w+ V(M)ﬂ'*‘ 1!172=_0’1 MITa.

OrpHuare/bHble 3HAYEHHS Omt O3HAYAIOT, YTO B OGOHX CEUYEHHSAX 5TH
HanpsiXeHNs CRHUMAIOIINE.

6. 'naBHble cxKEMaowue HanpskeHHs. [/ cedyeHHs y TPaHH ONOpEN

o,+o oc ox—o, 0 2
| omc=—x_ffy"[_—l/(—2y_[‘c) + =
__5,86;-0.44_l/(586—044) + 1,172 = —6,1 MITa<< Ry, o0 =
=15MHa.

Hast cevennss Ha paccrosuu I, OT TOpUA OJHTH!

0 = — 280108 ]/(5-81_0_33) + 1.17% = —6,1 MITa<< 15 MITa.
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TakuM 06pasoM, TPEmHHOCTONKOCTh HAKJIOHHBIX CEUEHHH B LEHTpe
TSIXKECTH NPHBEIEHHOIO CEYeHHs obecneyeHa. R

TIpoBepsieM TPeIUHOCTOHKOCTb HAK/JOHHBIX CEYEHHA B MECTe MPHMEI-
KaHHS MONKH K pe6paM manthl. Tak Kak HaNpsXKEHHs B CEYEHHH Ha pac-
cTOAHMA [, OT Topua MJUTH On: = —O0,1 MIla MeHblue, yeM Hampsxe-
HHS B CEUEHHH Yy FpaHH ONOPH On: = —0,2 MIla, T0 pacueT npoH3BOAHM
ISl CeUeNHs Ha DPACCTOSHHM [, OT TOPLA MJIHMTHL

Pacuer Bhinoausem no Gaok-cxeme 25 npma. 4.

Py Payy Mpp ~ 227,4.108 2274108210
l.o,=0,= Zrea ™ Treq Yo + Trea 70 = 5168 10° 553541 - 104 X
167,86 - 108 )
X 100 -+ m - 100 = 2,61 MHa,

o,=0, TaK Kak MpeIBapHTEILHO HATPS KEHHOH IIONepeyHoll apMa-
Typbl HET.
3. Q= QIS= 123,7723}(1‘1. 01 . 18507 . 100
0Sreq 123,77 - 10° . 18507 - |
4 Ty =7 = T Al i0f. 390 1,06 MIla,
rie  Srea = bihi (b — y, — 0,5h7) + Ase (h — y, — ag) = 2950 - 50 (400 —
—950—0,5 - 50) + 19,6-4-7,08/400 — 250—25) = 18507 - 10° mu®.
: 3uavenue gy, oo = —0,33 MIla.

2
5. O = — 208 l/("’ﬂ———;o”) + 1,06 = 0,00 MITa.

"2
6. O — 2011038 ]/(?ﬂ;@) + 1,06* = —3,03 MITa.

7. B =0,01-20=0,2<0,3,
rae o = 0,01 aas1 Tsxenoro GeroHa, B — kJaacc 0eTOHa 0O NPOYHOCTH
Ha cxXKarwe.

8. Ipunumaem aB = 0,3.

9, 10. Kosthdunuent

=0, /Ry o 2—3,03/15
Vo4 = 0ot aB . 02103

11. Ipunumaem y,, = 1.

12. 0 = 0,09 MIla << ypsRpt, ser = 1 + 1,4 = 1,4 MIla.

Taxum o6pasoM, B cTaaud >3KCIJyaTallHH B INPOAObHBIX pebpax
ITHTHL HAKJMOHHBIE TPEIHHbI He 0o6pasyloTcs.

Pacuer nporH6os niaHTH. [l BBIYHCAEHHA NPOTHGOB MUIMTHI ONpene-
JIIEM KPHBH3HBl HAa y4acTKax, Ili€ B PacTAHYTOH 30He 00pasyloTcs HOpP-
MaJbHBIE K MPOJOJMBHOM OCH 37eMeHTa TpewHHH. Pacuer sesem mo GJOK-
cxeme 30 npun. 4. 3nauenus xosdpobuuuentos 8, @, A, SKCUEHTPHCHTETHI
€50ty OTHOCHTENLHYIO BHICOTY CXKaTOH SOHBl £ M IUIeYo BHYTpEHHeH
mapbl CUJI B CEUEHHH C Tpeu[HHOH 2 NPHHHMaeM H3 COOTBETCTBYIOUIHX
pacyeTOB IUMPHHE PACKPHITHA TPEU[MH MPH HEMPONOJIKHTEJbHOM Jeh-
CTBHMH IIOJTHOH HATPY3KH H HENpPONO/IKHTENHHOM H MPOAO/IKHTETBHOM
JeficTBMM IVIHTeNpHO JeficTBylomell Harpyskm (cM. Girok-cxemy 26
opua. 4).

Briuncasiem kpususny (1/r), om Henpodoascumensrozo Oedcmsus nos-
Holl nazpysku npu y; = | n M,y = 167,86 kH - M (Taba. 4.2).
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Ins 3T0r0 M3 pacyeta a.., BLIIOJHEHHOTO M0 OJIOK-cxeme 26
npHa. 4, HCNOMB3YEM CJEAYIOL(HE AaHHBIE:

6. § = 0,25.
7. (Pi = 0,8.
8. A= 0,75.

9. Cs.tor = 739 MM,
10, 11. £ =0,25 < 1.
12. £ = 0,23 > hi/hy = 0,14,

" 14, z = 327 mm.
Tlo 6aok-cxeme 30 npua. 4.
Ryt serWpy 1,4 . 38747 . 103
W 12 90 = 30 3, = Torse tor—zs 1o = 042 <.

16. €6, ifhy = 52 = 2,05 1,2/q; = 1,2/1,1 = 1,09,

rae @;s=1,1 NpH HeNpoNO/UKHTENbHOM A€HCTBHH HArpysKH, apMarype
nepuognueckoro npoduna u B20> B 7.5.

l— q':n .
14, 17. qjs= 1'25_(Plsq)m - (3,5 — L8 ) e, o1 /R0 = 1,25— LT x
1—042 .
X 0,42 — me—r5—510 7so3es = 064 <.
Myt Patapn | ¥, v, P
19. (fry = == lE,Asq-EsAsp T % TD bhthv] o X
¥, _ 167,86 10°4-227,4 - 10° .} 0,64 +
XEA, T A, 360 - 327 37105-314 4 1,9-10°- 1018
+ 0.9 297,4 . 109
(0,8+0,23) 390 - 360 - 24 - 107 - 0,45)] 360
0,64 _ -
X eTior 3£ 19 107 Toi = 0:3 - 10° mm?,

rae ¥, = 0,9 — qna Taxemoro GeToHa Kjacca Bbime B75 v=0,45—
UL TAXKEJIOTO GeTOHA ¥ NPH  HENPONOJIKHTENBHOM REACTBHH HATPY3KH.
Buuncasiem kpususny (1/r), om Henpodomrumensrozo deiicmaus dau-
meAsHo Oelicmeyroujel. nocmosHHol u 6pemerHol Haegpysky npu v, = 1
# M, = 145,79 kH - m (taba. 4.2).
W3 pacweta a,., no 6aok-cxeme 26 upun. 4.

6. 6=0,22.
7. Q; = 0,8.
8. A =0,75.

9. Cs.tot = 642 MmM.
10, 1. £ = 0,24 < 1.
12, & = 0,24 > hj/h, = 0,14,

14. z = 326 mm.
Ilo 6nok-cxeme 30 npua. 4
1,4 - 38747 . 103
I, 12 90 = 17 To—gs o = 0.5< 1.

16. s, coi/hy = og = 1,78 > 1,2/qus = 1,2/1,} = 1,00,
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1—052 _
14, 17. ¥, = 1,5— 11 . 05 — ze—rg 55 smyme = 004 <1

' 145,79 - 10° 4-227,4 - 10 - 1 [ 0,54
19. (/)= 360 - 3%6 T3 10 105 1018 T
n 0,9 2974 . 108
" (0,85 0,24) 390 - 360 - 2,4 - 10¢ - 0,45 7360
0,54
=0,27 - 107 mm~L.

X 37707 - 314 + 19 - 10° - 1018
Buuncasem xpugusty (1/r)y om npodoaxcumensbrozo deticmeusn Oau-
meabro Oelicmayroweli nocmosantod u spemenHolt Haepy3ku TpH V) =
n M,, = 145,79 kH - u (ta6n. 4.2). Uis pacuera (l/r); 1o 610K-CXeMe
26 npua. 4.
6. 6 =0,22.
7. Py = 0,8
8. A = 0,75.
9. €540 = 642 MM.
10, 11. £ = 0,24 < L.
12. ¢ = 0,24 > hj/hy = 0,14. .
14, z = 332 MM (M3 pacyeTa Qcres )-
[To 6rok-cxeme 30 mpma. 4.
11, 12. ¢, =0,5<< 1.
16. e tot/hy=1,78>1,2/p;s = 1,2/0,8 = 1,5.
Boiuncasiem no 6aok-cxeve 30 npui. 4.
1 — 0,52

14, 17. ¥,=1,256—0,8:0,5 — 5T 05 6A2/360 =0,73<1.
14579 . 108 42274 . 10° - | 0,73
19. (1/r); = 360 - 332 [2- 10° - 314 + 1,9 - 102 - 1018 +
09 ] 2974 . 103
+ (0,8 1- 0,24) 390 - 360 - 2,4 - 10* - 0,15 T T 360
0,73 _ -1
.X2.105-314+1,9-105-1018—0'2'10 MM,

rae @;s = 0,8 npu nPOROIKHTEILHOM JEHCTBHH Harpy3KH (He3aBHCHMO
oT Bmja apmatyps) u B20 > B7,5; v = 0,15 — 1as Taxenoro GeToHa
[pH NPONOIKHTENbHOM JNeACTBHH HAarpysKi.

Ias Bouucaenus xpususnot (1/7),, 06ycaosaernoll 6ol2UOOM SAEMEHMA
gcaedcmaue yeadxku u noasywecrni Gemoxa om ycuaus npedsapumesbrozo
o6xcamus, onpelensieM no 6Jok-cxeme 30 MpHIL 4,

0. Hanpsennsi, UHCJAEHHO paBHBIE CyMMe [OT€Db npeiBapHTE/bHOr0
HANpSXEHU apMaTyphl OT YCajKH M NOJA3YyHecTH GeToHa

0s = 0g + 05 + 0, = 8,16 +35 + 31,1 = 74,26 MIla.
91. OrHOCHTeNbHbE AehopManni GeTOHa, BHI3BAHHBIE €TO ycaaxo#t u mnoJn-
8yuecThio OT YCHJAMS NpPEIBaPHTENLHOrO o6xatns

_ g _ 7426 . 10-%
&= F =13, 10° =39,1 - 107,

22, 23. 0, =0; &, = 0, TaKk Kak Ha YPOBHE KpaiHEro Cxaroro BO
JIOKHa GeToHa HampsiraeMod apMartyphl HET (A= 0). 9
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24, Kpusuaua, 06yc/IOB/TeHHAs BHIFHGOM JIeMeHTa BCJAENCTBHE YCaNKH
¥ noJsyuectd 0€ToHa, .

(1fr)y= 3 = B0 0,11+ 100 mwt,

25. IMosnHas kpuBH3HA
lr=Q/r)y,— /"y + (A/r)g—(1/r)y=0,3-10"—0,27 - 10=>
+0,2-102—0,11. 10 =0,12. 107% um~1

Tlporu6 nautnt
foo ={S[(1/r)y — (1/r)y + (1/r)gl — 1/8 (1 [r)} I3 =

— (548103 10— 0,27 107 40,2 - 1079 — & - 0,11 - 1075} x

5426
x 5425 = 3,24 MM < 555 = 27

M,

rae S = 5/48 — xosdpduunent aas onpexesieHus nporu6a yepes KPHBH3HY

pA paBHOMEPHO-pACNpeNe/IeHHON Harpyske.
Taknm ofpasom, mporu6 NJRTH MEHbILE JONYCTHMOLO.

4.3. PACYET KAPKACA 3RAHMS

4.3.1. O6wme ceBegeums

Pama 3anpOekTHpPOBaHa H3 COODHBIX ¥KeJe300ETOHHBIX S/JEeMEeHTOB:
KOJIOHH BHICOTOH HAa [Ba 3TaXa H NPEABAPHTEJbHO HANpAXKEHHLIX pHTe-
Jiefl TABPOBOTO CceueHHs ¢ NoJKof NoHudy nposetom 9 M. Ilo purensm
YKJAJBIBAIOTCS peGPHCThie IVINTHL MEPEeKphITHA € pasMepaMu B [JidHe

3 %6 m.

Doma!
20, 300 /‘éﬂ
Para?
S
~
1
Foud _8[8
S
Pomad "
A 8 I3 J
175 l 300 [/75
vhr o 7 b ? i
| 8800y 9000 | 88 | , 650
Ed q Kl a
“Puc. 4.4, Cxema pacunenedHofl pamu Puc. 4.5. [Tonepeusoe ceyeHHe pHress

713 257
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’

BpeMeHHas paBHOMepHO-pacnpefe/ieHHas Harpyska Ha NepeKpHITHH
(yy = 1) pasma 10,5 kH/M?, B TOM umcIe piauTeNbHAs COCTaBJIAET
8,4 xH/m?, a kpaTkoBpeMmeHHas — 2,1 kH/M%.

Paiton crpourensctBa II no ceerosodi m I no BeTpoBOf Harpyskam.
Ins setposoit marpysku THn mectHocth b (CHull 11-6-74).

CxemMa pacuneHeHHOHi paMbl npuBefieHa Ha pHc. 4.4, H3 KOTOPOTO
BHIHO, WYTO CTAaTHYECKOMY pacueTy nojjIeXaT TpH THOA ORHOSTaXHBIX
pam. :

4.3.2. lanHble gna NPOEKTMPOBAHMA

Purenb HsroTaBiuBaeTcss M3 OGerona ksiacca B30 (R, = 17 MIla;
Ry = 1,2 MIla; Ep = 2,9 - 10* MIa; R,, = 0,8 .30 =24 MIla;
Rpser = 22 MIa; Rysser = 1,8 MIa). Koshpuunent yenosuit paGo-
1 7., = 0,9. Torna R, = 0,9 - 17 = 15,3 MIla; R, =09 1,2 =
= 1,08 M[la; Ryeer =0,9-22=198 MIla; Rpser =09 18=
= 1,62 MIla (mpust. 1).

Pa6ouasi mpeaBapHTENbHO HanpsraeMast NpoJoJibHAA apMatypa KJjac-
ca A-IV (R, =510 MIla; E,= 1,9 10° MIla; R, = 400 MIla)
(npw1. 2) OpM MeXaHWYECKOM CNOCOGe HATAMEHHS. O6xatne 6eToHa
OCYLIECTBASETCA TIPH NPOYHOCTH GETOHA, COCTABJAMOICH 80 % npo-
eKTHOH.

Henanpsiraemas pa6ouast OnOpHas M MOHTaXHasi_ apMarypa Kmacca
A-T11 (npn @ 10—40 MM R, = 365 MIla, R = 365 Mlla, E; = 2 X
x 10 MIla) (npun. 2). .

' Ionepeunas apMatypa knacca A-I (Rs = 225 MIla, Re = 175 MIla,
E?= 2,1 10° MIla) (mpua1. 2).

KOJIOHHB H3TOTABNHBAIOTC M3 OeToHa kaacca B25; koadppHUMEHT '
yeaoBuii pa6otsl Yry, = 0,9 (Ry = 14,5 MIla, Ry = 1,05 Mlla, £, =
= 92,7 - 10* MIla, Ry.ser = 18,6 MIla, Ryt,ser = 1,6 MIla) (npua. ).

PaGouasi W MOHTa)kHas apMarypa KOJOHH H3 craid knacca A-III.

4.3.3. BepTHKanbHble Harpy3sku

BepTuKa/nbHYI0 HArpy3Ky NPHHHMAEM paBHOMEPHO-PacIPEASIeHHOH,
TaK KaK NJUTH NepPEeKPHITHs UWIHPHHOA 3 M HMEIOT TPH MPONO/IbHHIX pebpa
¥ B npoJeTe pHre/si YKJIanbBalOTCsi TPH MaHEeJH, ¥ KOTOPHIX YHCIO npo-
JonbHLIX pebep Gosee NATH.

[lpu onpeneneHvd HATPY3KH OT DPHredR ODHEHTHPOBOUHO MPHHSATDI
pasMepsl DHIens TaBPOBOTO CEUEHHsi C MOJIKOH MOHHSY H BeICOTOH A =
= 800 mm (puc. 4.5).

TMoacueT HATpy30K OT MOKPHITHS H NEPEKPLITHS NPHBEICH B Ta6a. 4.3
¢ yueToM KO>(QOhHIUHEHTa HAIEXKHOCTH MO HASHAYCHUIO Y, = 0,95.

MNoctosnuyio (0T KpOBIH, NoJAa, MJIHT, meperopofiok) M BpEMEHHbIE
HATPY3KH HA | M pHreJs ompejenseM YMHOXEHHEM COOTBETCTBYIOLLHX
HArpy3ok (Ta6n. 4.3) HA UWIMPHHY TPY30BOH NOJIOCH! MOKPHITHA HIH N€PE-
KDHLITHSI, paBHyIO wwary pam (cM. pHC. 4.1). ‘

OnpefeasieM Harpyskd mpu yp = 1 Ha 1 M pureas.
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Tabauya 4.3

g © NE =5 §=
BHZ Harpyskm g ] g% |g8e| &¥
=u g Lo - £ g P
5% |5, | 5L |33E|
s | 82 | Sx (S5 |
MoxpuiTue
IToctoauHas
JIByxcnoitHpill 3amMTHEIA cofi FpaBHs, BTOIJIEH-
Horo B Macruky 1,6-0,035.9,81 X 0,95= 0,52] 1600 } 35 0,52 1,3 | 0,68
Uernipe ciosi TONBKOXH ua MacTuxe 1,25 . 0,02 X
% 9,81 . 0,95 = 0,23 1250 | 20 023 1303
IleMeHTHO-IecuaHas cTaxkkga 2,2 - 0,025 - 9,81 X
% 0,95 = 0,51 2200 | 25 0,51 1,3 | 0,663
Ytenaunreas-nesoderos  0,58.0,1 « 9,81 . 0,95 =
= 0,54 580 [ 100 0,54 1,3 107
[Napodsonauss 0,05 1,3 {0,065
Hroro 1,85 2,408
Pe6puctas nanenb HOKPHTHA ¢ GeTOHOM 3aMOHO-
JnuHBanKA npu Bece navean 27 KH u Gerona sa-
mononuunBanns 0,1 kH/m3?
27
(m +0,1) 9,81 % 0,95 = 1,49 1,49 1,1 | 1,64
Bcero 3,34 4,048
BpemeHnas
0,7 1,4 ,98
Cuerosas 0,7 - 0,95 = 0,665 ~ 0,7 0.9
MepexpuiTue -
I[ToctoauuHasg
AcbansrobetonHst moa 2,1 - 0,05 - 9,81 . 0,95 =
=0, 2100 | 50 0,98 1,3 | 1,27
BuipaBuuBarown® cioft us romero Geroma 2,1 X !
% 0,015.9,81 .0,95=0,29 2100 | 15 0,291 1,3 10,38
JKenmeso6eToHHEIE pe6pHuCThie IJIATHL € GETOHOM
34MOHOJMHYMBAHAA pH Bece nauThl 46 KH u Gero-
na samonosnnuuBaupa 0,14 xH/m?
( 5—45-6 + 0,14) 9,81 - 0,95 = 2,52 952 | 1,1 | 277
[Meperopopku 1,5.0,95==1,42 1,42) 1,1 | 1,56
Htoro 5,2} 5,98
Bpemennasn
Kpartkoepemennas 2,1 - 0,95 2 1,2 124
Hautenwuas 8,4+ 0,95 8 1,2 19,6
Hroro 10 12
9° 259



. MocTosHHas OT NOKPHITHAS

OT KpOBJIH, IJIHT
' g1=3,34-6=20,04 xH/m;
OT Beca pureJs

gr=(03-0,4 +22-% 1 065.0,4—

\

_ 20,1752. 0,3) (2,5 - 9,81 - 0,95) = 7,9 xH/m;

HTOTO g,= 27,94 kH/m.
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Bpemennaa npu y; = ! (cHeropas)
§S=0,7-6=4,2 xH/M™.
IMonnas warpyska npu y; = | OT nOKPHITHA
gs + S = 27,94 + 4,2 = 32,14 kH/m.

TlocTosiHHas OT MEPEKpHITHA:
OT noTa, [JIMT, NEeperopofok mpu vy = 1

g, = 5,21 - 6 = 31,26 kH/m;

or pureas g, = 7,9 kH/m;
utoro g =31,26+ 7,9= 39,16 kH/m.
BpemeHHass OT NEPEKPBITHA:
KPaTKOBpeMEHHas

v, =2.6=12 gkH/v;
JJIHTeNbHAS

v, = 8.6 =48 xH/m.

[Monnas Harpyska OT nepekportust npu vy = 1
gs + vy - v, = 39,16 + 12 + 48 = 99,16 xH/m.

Onpenensiev Harpysku npu v, > 1 ma | m purens.
TlocTosiHHast OT HOKPHITHSA:

oT KpOBJIM, MAHT g, = 4,048 - 6 = 24,29 kH/m;

or pureas g, = 7,9 - 1,1 = 8,69 kH/m;

HTOTO gg= 32,98 kH/m.

Bpemennas OT NOKpHTHA mpu Yy > 1.

S, = 0,98 - 6 = 5,88 xH/m.
Monxas Harpyska OT mepekpurTust mpu vy > 1t -
g + S, = 82,98 + 5,88 = 38,86 kH/m.

TlocrosiuHasi HATPY3Ka OT MEPeKphITHs nph yp > L1
OT noja, NJUT, NEeperopoiok

g: = 5,98 - 6 = 35,87 kH/m;



or pureas gs = 8,69 xH/m;

HTOTO g = 44, 56 kH/m.

Bpemennas Harpyska OT NEPeKPHTHSA 0OPH Yj > I:
KpaTkoBpemeHHas v, = 2,4 « 6 = 14,4 kH/m;
JuMTeNbHAs Us = 9,6 - 6 = 57,6 KH/M

MOJIHAs HAarpy3ka OT NepekphiTHs npu vy > 1:

gs + Uy + U5 = 44,56 + 14,4 + 57,6 = 116,56 KH/m.

4.3.4. YrouHeHHe pa3mepoB 3JIeMEHTOB pambl
M pacyerHbie nponerb

Ilns yTOYHEHHS] paHee NPHHATONO CEUEHUS] PUTesii BBHIYHCJIHM €ro
Tpe6yeMylo  BHICOTY IO uamdalom,emy moMenty M, = 0,6M,=

—06 &ttt ogl0% % _ 7081 «H . M, e M,— nsruca-

TOLL K MOMeHT B pHresne, Bbl‘mCJleHHbIH Kaxk 414 OJHONPOJETHOH 6anku.
Pacuer Bhino/iHsieM no GjoK-cxeMe 5 npua. 4. .

1. 3apaemea b = 300 mm; & = 0,37,

2. am—§(1—05§)=037(1—05 0,37) = 0,3.

3. PaGouas BbICOT2 CeueHHs

b M, 70810000 _
=V auRep ~ V 03153 300

4. h=hy + a = 717 + (40...50) = 757...767 mm.

5. OKOanTeano npuaumaeM h = 800 mm. Octanbibie pasmepu cete-
HHf pureis OpHHATH 00 puc. 4.5. Pasmepsl ceueHHsi pures HOKPHITiIs
NPHHATH TakHe Ke, KaK H s HePeKPhITHSA,

Harpyska Ha KOJIOHHY HMIKHETO 3Ta)ka COCTOHT H3 Harpy3kH OT MO-
KPBITHS H TPEX MeXIYSTaXHHIX nepekprrruil. IpysoBas niomans, ¢ Koro-
poi nepenaerc;{ Harpyaka Ha CPEJHIO0 KOJIOHHY, paBHa 9 X 6 M =
= b4 M2,

Taxum o6pasoM, MoHAas HArpy3ka npu. vy >> | Ha CPEJHIOI0 KOJIOHHY
[NKHETO STa)Ka C y4yeTOM ee BeCa, Beca pUre/ls H JaHHHIX Taba. 4.3

== (4,048 4+ 0,98) 54 + 8,69 - 9 4- 3 (5,98 - 12) 54 + 3 - 8,69 x
X9+04-04-25-1,1.192-0,981 = 3579,7 kH.

B nepsom [IpHGJIH}KEHHH MHl 3aJlaNHCh CedeHHeM KoJIOHHBI ~400 X

% 400 MM npu ux moaHo# Beicore 19,2 M.

Torpa Tpe6yemas muomanb CceYeHHst CPenHell KOJOHHBl HHXKHETO
araxka: ' :

=717 mMm.

N 3579700
A=09 YouRo 0’909‘- 145

= 246875 MMZ.V

3anaemcst craHHapTHOA LIMPHHOM KOJOHHH b = 400 wm.
Tpe€yemasi BhicOTa CEYEHHMS KOJIOHHBI:

p o A _ 26875
=% T 400
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TIpunuMaeM ceueHHe CPefHEH KOJOHHE! IBYX HIKHHX sTaxkel 400 X
% 600 mm. Cpenuue KOJIOHHBI IBYX BEDXHHX STaXKel M KpailHHE KOJIOHHBI
BCcex sTaxkeli npuHHMaeM ceueHueM b X A = 400 X 400 MM, TaK Kak

OHHM BOCHPHHHMAIOT MEHBIIYIO Harpysky.
~ PacuerHple mposerel  pureiel NpHHHMaeM DaBHbIMH  PaCCTOAHHIO
MeXJly OCAMH KOJOHH. B KpaffHHX mpoJerax s Beex sTaxed

Lh=L—p=9—-%=88wm

B cpexnux nponerax I, = 9 wm.
Jis croek cpelHHX 3Taxefl pacueTHHe NPOJETH NPHHHUMAIOTCHA paB-
HBIMH BbicoTeé STaxa, To ecrb 4,8 M.

4.3.5. OnpepneneHue XecTKocTeH
JKecTkocTn puresisi u croek Ha 1 M onpelensiorcss no 3aBHCHMOCTH
Epl,

lzT.

IsmHa croek, BOojauMas B pacyer, pasHa 4,8 M, a purenel — pid

88+9 _g9m.

Beex sraxedl [y = ——
OnpenieiseM HeOGXONMMBIA I/ Ja/bHERINEro pacuera MOMEHT HHeEp-

UHH pHreJisi OTHOCUTE/IbHO €ro ueHTpa TAXKECTH. JIJIH 3TOr0 BBIYMCIAEM

njaomanb . nonepetmoro CEYECHHUus pHI‘EJIH
A =300 - 800+ 22290 1 350. 100 +2 230 _ 3355 . 10* mu*.
CraTHyeCKHi MOMEHT OTHOCHTe/bHO HHJKHEl TDaHH CEueHHS
S = 300 - 400 - 600 + 100 - 650 - 350 -- 300 - 300 - 150 +
19 . 400 - 533 & 175 - 300 - 200 = 123014 - 10° nws.

* PaccrosiHie OT LEHTPA TAMXKECTH CEYEHHs [0 HHXKHEH TPaHH DHTess
S 123014 . 108
Y= = S5z — 00 MM

W 10 BepXueit rpaHum b — y == 800 — 366 = 434 mM.
OnpepenseM MOMEHTHI HHEPIHH ceueHHH 3JEMEHTOB OTHOCHTE/LHO

LEHTPOB TAXKECTH H HX KEeCTKOCTH.

purens:
1, =200 400 4 300 . 400 (434 — 200y + 21T
300 - 300° | 300 . 300 (366 — 150)% -+

+ 650 - 100 (366 — 350)2 4 X222
20 - 4008 20 . 400 2 2 175 - 300
o200 L oM M0, (43 2 400) 42 B30 4
: 2
12 1—757@(366-— 2 300) — 154,3 - 10° uu;
1% _ E,, - 17,33 - 105 un®;

. Epls__ Ep - 154,3 .
L 8900
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croek pambl li
bHS 400 . 4008

L,=1= — = 21,3+ 108 Mmt;
Iy = Ebtz,,l,“' - .:416?) = B 8,88 « 10° mm¥;
CTOEK paMbl 2:
b, = %’;: %@!: 21,3 - 108 mm?;
by = Ebfo:& = :;0?) = Eg « 4,44 - 10° m®;

KpallHUX ¥ BBEpXy CpeHUX CROEK paMu 3i
3 .
Iy = %"2—=w0]—24——w= 21,3 . 108 mm*;

" Epl.
iy =_bl"’o:_'!=Eb,-4,44- 10° MM®;

CPEJIHHX CTO€K paMH 3 BHH3YI

3 400 - 6003
Io= 5= 2000 79 108 wwt;

o Eply,  Ey-T72. 108
8T "o, 4800

= E,y - 15« 10% mm3;

CPEIHHX CTO€K paMHl 4 BBepXy H BHHAY [y, =72 . 10° mm¢;
ig==ig==FEu 15 10° um?
Kpal#HHX CTOeK paMel 4 BBepxy M BHH3Y Iy, o= 21,3 . 10° mMm¢;
iy= ig= Epy - 4,44 - 10° mv®.
OrHowenne CyMMbl JKeCTKOCTelt CTOEK, IPUMLIKAOMMX K y3laM paw,

K JKECTKOCTH PHI€JIsL:
51 pamul |
i 27-10%-888. 108
o =TT a3 105 = 048,
rae iy =E, . 8,88.105mm® i, =FE, 17,33 10°mm®, spech E,;=
= 2,7 - 10* MIla; E,; =2,9 10* MIla;

AN pamel 2
istis 7. 108 (4,44 4 4,84) - 105 0.48:
. 29.100.1733.J05 "%
It paMel 31
y Kpafinux yanos — 0,48;
y cpenHux )
2 i . 104 . 108
ati 27 104(444415) - 105 _ 1,04;

0 29 10% - 17,33 - 10¢
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s pambl 4
.Y KpaHHHX Yy3JI0B -
{4+ 150, _ 27.10¢ (4444 15-444)-10° ¢
] 4

i 29 10¢ 17,33+ 108 !
y CpeiHHX
ia+ 150y 27.104 . (15+15-15) . 105 _ 901 )
0 T 29.100.17,33- 10° -

4.3.6. Pacuer pam Ha BepTHKamnbHbie Harpy3KM

[Npoussens Bce npefBapUTENbHLHE BEYHC/AEHHsS, NPHCTYNAeM K cTaTH-
4eCKOMY pacyeTy OJHOSTaXKHHIX PaM, HCHOAb3ys AanHbe Taba. 19 mpua. 7.
[lo sTHM TabaunaM onpenesisieM KosbbuuueHTH o B P nyTem JuHeidHoH
HHTEPIOJISAUHHE.

Bhlupc/ieHHe ONOPHBIX H3THGAIOLM[HX MOMEHTOB B DHrelsX paM mep-
BOrO 3Ta)ka OT AeficTBHS MOCTOSHHOM (cxeMa 3arpyxenus ) m pasnuuHbX
aarpykeunit BPeMEHHOW HArpysok Aauel B Tabn. 4.4. B sroii TaGnuue
3arpy’KeHuss BpEMEHHOH Harpy3kofi NPHUBEJEHH TOJbKO u€pe3 mnpoJer
(cxema sarpyxenus 11 — nepBbii ¥ TpeTnii nposetm, cxema II1—
TOJIbKO BTOPO#). DTH 3arpyXeHus AAOT MaKCUMaJbHbIE NPOJETHHE MO-
MeHTHl. JIJiIfl MONyYeHHss MaKCUMAaJbHBIX MO aO6COJNIOTHOH BEJHYHHE OMOp-
HBIX MOMEHTOB TpeOyercs eule OJHOBPEMEHHOe 3arpyeHue BPEMEHHOH
HATPY3KOH NEpBOTO M BTOPOTO MpojetoB. Torna npu CyMMHPOBaHHH
MOMEHTOB OT [OCTOSIHHON M BCEX BO3MOXHBIX 3arpyeHuli BpeMEHHOH
HATPY3KH MOXHO MOJYYHTb OTHGAMMIYIO 3MIOPY H3rHGAlOmUX MOMEHTOB
B ynpyrofi 6aike, 3aTeM, yuHThBasi IJacTHueckue Aedopmauuu GeToHa,
OGBLIYHO NMPOM3BOMAT NepepacnpeniesieHne (BhpaBHHBAHHE) MOMEHTOB OTH-
Gaioweit smiopH. B pesysbTaTe BHIPABHHBAHHA HATHOAIONMX MOMEHTOB
MAKCHMa/IbHbE OMOPHHE MOMEHTH 00buHO yMenbwaioT Ha 20—30 % mis
npuGMHKEHAs 3HAYEHHH OMOPHBIX H NPOJETHBIX MOMEHTOB, 4TO obecme-
YHBAeT SKOHOMHYHOCTb AapPMHPOBaHHs. [IpH 3arpyXeHHAX BPeMEHHOH
Harpyskoii uepes nposer (sarpyxenus II u III Ta6a. 4.4) onopHble Mo-
MEHTBl cocTaBasiioT npuMepHo 70 % MakcuMalbHO BO3MOXHHX. [lo-
3TOMY B 3TOM CJydae OTHaJaeT HeoOXOAMMOCTb BHIDABHHBAHHS MOMEHTOB
W NOJYYeHHYIO 3MOPY MOMEHTOB NpH sarpyxeHmsx no cxemam I - II
u I + 111 MOXKHO MPHOIHKEHHO CUMTAaTh BHPABHEHHOH.

W3 Taba. 4.4 BuAHO, YTO B pe3yjabTare TAKONO pacyera BHIUHCJIEHH
TONBKO 3HAYeHHs OMOPHBIX MomeHToB Ma, Mpa, Mpc. Tlponeruble uaru-
Garorue MOMEHTH B PHUTe/AX C HEGOMNLIIOH MOTPEMIHOCTBIO MOXHO BHIYHC-
JUTh M3 YCJOBHsl, YTO [OJYCyMMa OMODHBIX MOMEHTOB [IIIOC MOMEHT
B CepefuHe IMpoJera paBHH GaJoOYHOMY MOMEHTY Mg = (;g_—_l—s_v)_l_ (npu
paBHOMEPHO-pacnpefe/eHHON Harpyske). -

3HaueHHs NPOJETHRIX MOMEHTOB OJHONPOJETHOIO PHreJst B CEUYEHHAX
0,25/ u 0,75/ npuOAHKeHHO MOXKHO NpuHATH paBHEIMH 0,75M,.

Tak, npu cxeme sarpyxenus 1 4 Il (raba. 4.4) m1s pambl 4 n Jeéi-
CTBHH IMOCTOAHHOH W BPEMEHHOH JJIHTEJbHOH HArpy3oK ONOPHBIE MO-
meHTHl My = —296,75 kH +M u Mgy = —641,07 kH - m.
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Tabauya 4.4
OnopHule usradaiomne MoMeHTH M = (og -+ Bu) I3
Ne cxeMu
u:\rpys;m Cxeva Harpyska M4, xHwm Mgy, kHu | Mge, «Hu | Mg, xHm
1 {9 9 9 agsh= | agli= | agdi=
= —0,033 X| = —0,094 X|= —0,086 X
SN UBEHIE RN RN LA ER NN X 44,56 X | X 4456 % | X 44.56 %
A B D | x88= | x88= | xgi<
=—11387 | =—32457 | =-310,4 | —3104
% 72 A
HAnateavnasn
Bv,,li = "ﬁ”alf = Bvr,l: =
11 = 0,041 X|= —0,071 x| =0,014 x
| 7| X561.6x | X 57,60 X [ x57,6'%
X 8,8% = X 8,83 = X9¥= [
TIIIIT T = —|82,88 { = —3167 | = —65,32 —65,32
A B & . D . .
. . Kparkospemennas
J ; ﬁvali = ﬁ%l: = ﬁ%l: == Y
7 72 72 T2 |=—0041 x| =—0071 x| = —0,014 X
X 144 % X144 % 1% 14,4.92 =
X 8,82 = X 8,82 = = —16,3 —16,3
= 45,72 = —79,17
Haurtenvuas
i34} , ‘ .
' i 7 Bvslf = ﬁvsli = le”alg =
' =+4-0,0082%| = —0,023X| = —0,07 X
IITT X 57,60 x | X 57,60 X |x 57,6 » 9=
A 8 2 & X 88 = | x88= [ =-—33126] —331,%
= -}:36,58 | = --,102‘,5‘9_‘. ‘ :
- KpaTKpBpeMeunas
A ’Z "7. 1 3 . ' v s Y
f 7 ﬁ%l: == [3041: = 5”41: =
= +4-0,0082 x| = —0,023 X{ = —0,071 X
x 14,4 X X144 1144 X 92 =
X 8,82 = X 8,82 = = —828 —82,8
=--9,14 = —25,65
111 —113,87 — | —324,37 — | —310,4 —
(chma g P 7 |—18288=|—3167= | —6532=
NOCTOSAR- == —296,75 | = —641,07 | = —375,72 | —375,72
HoM rH‘} H 1920080 H”“'
R Bpe- A B ¢ D
MEHHOH
RAITE/b
HOH -
Harpys- » VL % JZ
KH) ' 3o
. [
3



I1podorncerue maba, 4.4

N Onopusie usrubaromue MOMeRTH M = (g -+ Bu) 4
" CXeMbl CxeMs Harpysku
Harpysku My, kHm | Mpa, «<Hw | Mpe, xHw | Mg, kHu
I'+-11 |9 o o e |—113874 ) —32437 —~ ] —310,4—
(To Xxe) -1.36,58 = | — 102,59 = | — 331,26 =

= —~77,29 | = —426,96 | — —641,66 | —641,66

1 |
JEREERAN) IRUSEREANI

Magcumanbiblli GanmouyHH} u3ruGaromuii MOMEHT npH JAeHCTBUM TeX
e Harpysok

TH .
My, = (gs +805) 1 (44,56—}-27,6) 8,82 —988,9 kH - .

IMonycymma onmopHHIX MOMEHTOB
M M
,r!; BA __ (296,75 -2|- 641.07) _ _ 4689 kH - .
TakuM 06pasoM, MaKCHMAJbHBIA MOJOKHTEbHbIA [POJIETHHIH MOMEHT
(puc. 4.6)
M M

oy — )

B ceuenusx 0,25, u 0,75/

M0,25ll = 0,75M0 —_— [1/4 (MBA —_ MA) 4+ MA] = 0,75 . 988,9 —_—
— [1/4 (641,07 — 296,75) - 296,75] = 358,87 xH - m;
Mozsn = 0,75My — [3/4 (Mps — Ma) + Mal = 0,75 - 988,9 —
— 13/4 (641,7 — 296,75) -+ 296,75] = 186,24 xH - m.

= 988,9 — 468,9 = 520 kH - m.

(MA yg My, 1 6407
SiitiassaasnnRaag p -
MMy 2975 375,72
[ 2 Bt g i) A \Jf& oy
6 ' ® Mgz "
= 35667 062
2|3 1052 7 .
fwzm, .
DT
et .
1 1~8800 L ' "M’%UZ 71 o

Puc. 4.6. Bouucienue sHauenn#i npo- Puc. 4.7. 3miopa H3rubaiilux MOMeHTOB B
JIETHHIX WMIrHGAIOMMX MOMEHTOB B Hep- paMe 4 NpH JeACTBHH CyMMhl IOCTOsHHOH
BOM [pOfeTe pHTeNs MNPH H3BECTHHIX H BPeMeHHOH AJHTEbHON HarpysoK mo cxe-

OMOPHLIX MOMEHTAX me sarpyxenus 111
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nr

34,/2: l

39271

336 13

Puc. 4.8. dmiopa HarnGamux MOMEHTOB B Puc. 4.9. dmopa H3rAGA0OMHEX MOMEHTOB
pame 4 HpH AeHCTBHH CyMMBI NOCTOSIHHOH B~ B paMe 4 npu geficTBHH BpeMeHHON Ha-
BPEMEHHOH JJIHTeNLHOH HArpysoK IO CXeMeé  Trpy3KH 0 Cxeme 3arpyxenHsa Il
1111

B purese cpepsero mpoJieTa npu To#t xe cxeme sarpyxenusa (I 4 II) -
onopuele MoMeHTH Mpc = Mcg = —375,72 kH - M.

CootrsercrByiouinii GaJOYHBII MOMEHT NpH JAEHCTBHH TOJBKO MOCTOSIH-
HOM Harpysku

Gl 4456 .92
§ =7 32
TAK KaK NpPH 3TOH cXeMme 3arpyeHHsi B CPeJHEM NpOJIeTe NeHCTBYEeT

TOIBKO MNOCTOSIHHAS HAarpyska.
Torga MakcHManbHBIH NOJNOXKUTEIbHBIA MPOJIETHBIT MOMEHT

Mpe+Mcp 375,72 - 375,72
M, = My, — —EC 7 CE 575124 ST5.T2

B cewenuax 0,25/, u 0,75/, uarubaionine MOMEHTH OJMHAKOBHI:

M0,2512= M0,75[2 = 0,75M02 _ MBC = 0,75 . 451,17 —_ 375,72 =
= 37,35 kH « m.

Tlono6Hbie BLIYHC/JACHHS] MPOJENaHLl A/ paMbl 4 mpu cxeMmax 3arpy-
senust 1 4 Il u I 4 1] u meficTBuH nocrosiHHOM M BpeMeHHOH AJIMTENh-
nofi Harpysox, 4 NpUBENEHH COOTBETCTBEHHO Ha pHC. 4.7 H 4.8,

HsruGaionmne MOMEHTE B CTOHKAaxX MPH 3TOH JKe CXeMe 3arpykKeHus
BLIYHC/IEHE! 110 JAHHLIM NPHJIOXKEHHS.

Torpa narnbatouyii MOMEHT NMOHH3Y KpafiHeH CTOHKH BTOpOTO sTakal

M= Ms—" __ _ 996,75 444 10° = 118,7&kH - m.

Moz =

= 451,17 kH - m,

== 451,17 — = 75,45 kH : m.

i, + 1,50, @G 115249 10°

HsruGaomunii MOMeHT noBepXy KpaliHell cTOfiKM nepsoro srasa
P L5l 15-444.108

M = MA m = 296,75 @415 . 440 108 — 178,05 KH - M.

ITouunay sr1o#t e CTOMKH H3THGaOMUE MOMEHT DaBeH INOJOBHHE ero
8llaueHHss Ha [POTHBOMOJOKHOM KoHUE, To ecthb 0,5 . 178,05 =
= 89,02 kH - m.
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Puc. 4.10. To xe, npn cxeme 3arpy- Prc. 4.11. 3mopa H3rufaomux MOMEHTOB B

wenusa 11 pame 4 npu sarpyzKeHHH IOCTOSIHHON H BpeMeH-
HOll IIMTeIbHON HAarpy3kamu o cxeMam I 4~ II;
I 4~ III (cniomHas juHHS — OT JeficTBHA g H
v no cxeme [ II, mTpuxosas — TO ¥Ke, Mo
cxeme [ - III)

7%

B cpemuell CTOiiKe IPH TOM e 3arPyKeHHH:

I

. 108
= (Mpa— Mszc) _-HE: (641,07—375 72)(15+ “15) - 10
= 106,14 xH . m;
15;'; 15 - 106
= 159,21 xH - M.

Jna panpHefimero pacuera W BBHIYHCJECHHS OCHOBHHIX COUETAHHH YCH-
muét 1 u 11 Heo6xomumel smiopel 1M3THOAOMIHX MOMEHTOB OT HeHCTBHSA
TONBKO KPaTKOBpeMeHHOH Harpy3ku. DNIOpbl H3rHGAOUMHX MOMEHTOB NPH
JEeHCTBHH KpaTKoBpeMeHHOfi Harpysku no cxemam II u III mpueenens
coorsercTBeHHo Ha puc. 4.9 u 4.10. Oun nonyyeHs! aHANOTHYHO 3MIOPAM,
npuBeJeHHeM Ha puc. 4.7, 4.8.

Ha puc. 4.11 npuseaena smopa H3TUOAIOLMX MOMEHTOB A/f pm‘e.nﬂ
H CTOEK HHIKHErO 3Ta)Ka NpH 3arpy’KeHHH MOCTOAHHOR u ATHTEJLHOH
spemenHol Harpyakamu mo cxemam [ 4 II, 1 4- III, Ha stoM pucynke
BHAHBl MAaKCUMAlbHBlE YCHJIHS, BO3HHKAIONIHE BO BCEX CeyeHHAX DU
AeHCTBHY BpllleyKa3aHHHX Harpy3oxk.

[Tonrepeynnie cu/pl B KaXKAOM IPOJETe PHUTEJf MOXHO BBHIYHCIHThb
Kak B OAHONpPOJIETHOH Oajke, 3arpyXeHHOH HarpyskaMu H ONOPHBIMH
MOMEHTaMH, BO3HHUKAIOWIMMH INPH TOH Xe CXeMe 3arpyxeHus.

Tak, B nepsom mpoJiete

QA=Q0+
QBA=—'Q0+:_I;—0

rae Qo — monepeyHas CHIa OJHONPOJIETHON GasKH:
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IPH TOCTOSIHHOM U JJHTE]bHOH Bpe-
MEHHOH Harpyske

aa,4j 45972
ﬁwk 2052 \ Q= Eetwh _
0 2 -

. 466’7 2 . 2 *

- npH MOCTOAHHOM Harpyske

7777 77L77
Puc. 4.12. Bmopa mnonepeyHnlXx CHJI B Q, = gq_l_l__._ M= 196,06 KH;
purese nepporo nposera pamb 4 0 2 2

NpH KPATKOBPEMEHHOH BpeMeHHOH HArpysKe
Q= Yl — 14488 _ 6336 xH.

Torna, Hanpumep, nomepeunas cuia mpu cxeme 1 -+ II n neficTBum
MOCTOSIHHOM H BPEMeHHOH IJIHTeNbHOH Harpy3ok
Ha omope

—M M —_
Qa=0Q, _|___1li_3.4 = -} 449,5 +ﬁ£§%§m = 410,44 kH;
1 2
Ha onope B ciesa
—M 4+ M
QBA=—Q0+—£IT—'B_A=—449’5
" = —488,7 xH.

B cpenHuX mpoJieTax purels, Tak Kak onopHbe MomeHTH Mac U Mcs
OIMHAKOBHI, MONEPEYHLe CHJIH GYAyT paBHbl (), BHIYHCJIEHHOMY OT COOT-
BETCTBYIOIMX 3arpyeHu#l (W1s cpepHero mpouera). Hanpumep:

+-296,75 — 641,07 _
+- 88

Q01 — (gs ‘1;95) Iy — (44,56 *;57’6) -9 = 459,72 xH;

Q=22 = 1220 64,8 xH;
Qo = Bt = 2709 _ 900,52 H.

3HaueHusl MNONMEPeYHHIX CHJ Ha OHOpax purejed, BHIUMCIEHHblE AR
cxem sarpyxenuss I -+ II u I -4 III npu jefictBuM mOCTOsSIHHOH H Bpe-
MEHHOH JUIMTE/IbHOM Harpy30K H OTAEJbHO OT JeHCTBHsA TOJBKO KpaTKo-
BpeMeHHON Harpy3ku no cxemam II u III mpubenens B Tabi. 4.5 (CxeMmbl
Harpyakud cM. Tabn. 4.4).

Sdmopa nOnepeyHHIX CHJA NpuBefieHa Ha puc. 4.12.

4.3.7. PacyeT pam Ha BerpoByl> Harpysky

CkopoctHoli Hanop Berpa npu V; = | Ans I xinMatudeckoro paiiona
[9] nas Beicothl Jo 10 M Haj MOBEDXHOCTBIO 3eMIH oy == gok = 270 X
X 0,65 - 0,95 = 166,7 H/m?% rue 0,65 — kosdhduiueHT, YYHTHBAIOWHA
H3MEHEHHWe CKOPOCTHOIO Hamopa B 3aBHCHMOCTH OT BBHICOTHl M THOA MeCT-
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W, S
o ]
S +
M
g — W, —H
H %
1]
3 /
= w,
[~)
S T 2
S W, \Q\‘:
o
S
S %
r e > r
W=160 A 8600 9000 8600
Yo ) 4 } |

Puc. 4.13. Sniopa BeTpOBOH Harpysku, JefCTBylolled Ha paMbl 3JaHHA

goctn (tabn. 7, [9]); npumsr Tun mectnoctn b; 0, 95— KO3(pHIHEHT
HAJEXHOCTH [0 HA3HAYEHHIO.

Ins BeicoTH oT 10 10 20 M Han NOBEPXHOCTHIO 3EMAH KO3(D(PHIHEHT
k =0,9. Torna

8oz = 270 - 0,9 - 0,95 = 230,8 H/m* ~ 0,231 kH/m

AspoauHaMuuecKHe Kostbtbnuneﬂm ¢, =08, ¢, =0,6.
. ]_Be}“pzo‘aaﬂ Harpyska Ha 1 M cpelHe#i pambl (npn mare pam 6 M) npu
K mm' x:xnmnnx Taxen :
W = gy (6 +¢5) - 6=10,167 - 1,2(0,8 + 0,6) - 6 = 1,68 xH/m;
' AJA BepXHHX 3Taxei
W, = Goo¥j (€L +C5) - 6=10,231 - 1,2+ 1,4 . 6 = 2,33 kH/m.

C neGoJbIIOA NOTPELIHOCTHIO TpaNeNHeBUHAA HacTh 3MOpPH BETPO-
BOM HArpysKd MOXer OLITb 3aMeHCHa CTYNEHUATOH C MAKCHUMAJAbHBIM SHA-
yeHMeM BeTPOBOH Harpysku, JeHcTByloweli Ha KaXuod CTynend
{puc. 4.13).

BhunciaseM 3HAaUeHHS W, M Wg

wy = (2,33 —1,68) =22 1 1,68 = 2,12 kH/m;
w, = (2,33 —1,68) =2 1 1,68 = 1,81 xH/m.
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Bcio BETPOBYIO HArpysKy NPHBOIMM K COCPEJOTOUEHHBIM CHJIAM W,
) o
MPUJIOKEHHBIM B YPOBHE MeXIySTaXKHBIX NePeKphiTHit. Mx snauvenus:

W, =W (%—3 -+ 0,8) = 2,33 (4—é§ -+ 0,8) = 7,46 kH;
Wy = Wy [y = 2,12 - 4,8 = 10,18 kH;
wy = 0,2 + wf g +0.4) = 1,81 -2+ 1,68(%8 + 0,4) ~ 8,32 kH;
w; = wlyy, = 1,68 - 4,8 = 8,06 xH.

Onpenensiem  monepeudbie (SAPYCHble) CHJBL, KOTOPbHe [PHJIOMKEHbL
B cepeluHe BLICOTHl 3Taxa: :

Q= w, = 7,46 kH; Q; = w, + w; = 7,46 4 10,18 = 17,64 xH;
Q, = w, + w; + wy = 7,46 4 10,18 + 8,32 = 25,96 kH;
Q= w; + wy + wy + w, = 7,46 + 10,18 - 8,32 - 8,06 ==
= 34,02 kH.

[Tonepeunsie CHJBI paMbl CAeNyeT pacnpefesuThb MEXAY Kpadnumu
M CpeIHUMH CTOAKAaMH paMbl B 3aBHCHMOCTH OT OTHOIIEHHSI NOTOHHBIX
XKECTKOCTeH pHurejefl W CTOGK H B 3aBHCHMOCTH OT CYMMbl [OTOHHBIX
JKECTKOCTeli pHreneld, NpUMBKalOWHX K y3ay. [To HafiieHHBIM nonepey-
HBHIM CHJIAM CTOEK OMNpeleNsiioT 3HAYECHHS MOMEHTOB, NPHHUMAA NPHO.IH-
JKEHHO /I BCEX CTOeK (KpOMe HHIKHEro 3Ta)Ka) HYJIeBhie TOUKH H3rubaro-
[MX MOMEHTOB B CepellliHe BBICOTH CTOHKM. B crofikax HuXHero staxka
HyJeBas TOYKA NPUHHUMAeTci OOHYHO Ha PAcCTOAHHH 2/3 BBICOTH 3Taxa
OT MecTa saumeMmJeHHsi ctoex. Cymmapublii MOMEHT Ha CTOMKax B yajiax
paMbl pacnpene/siioT MeXJy pHIeJAMH MPONODPLHOHAILHO HX MKeCTKO-
CTAM.

Kpaiinue cTofiku pambl MMEIOT MEHBILIYIO MKeCTKOCTb, TaK KaK K HHM
DPHMBIKAaeT PHiedb TOABKO C OAHOH cTOpoubl. [10310My OHH BOCOPUKH-
MalOT HECKO/IbKO MEHBIUYIO0 fIONePeuHyio CHJIY, ITo MOMKHO y4yecTb B pac-
4eTe YMHOMXEHHEM KeCTKOCTH KpalHHX cToek Ha Koapduusent f, xoro-
pBIl onpenensieTcsi B 3aBHCUMOCTH OT OTHOLIGHHSI KECTKOCTH pHreJs
K KeCTKOCTH KpaftHeHl CTOHKH, NPHMBIKAOWEHR K y3Jy CHH3Y 0O
Taba. XXV.22 [14]. '

Ias pamsl nepBoro sTaxa f = 0,9 He3aBHCHMO OT CQOTHOLIEHHS
HecTKocTeli purenss 4 cToHKu. [/ paM BTOPOrC M TPETHLETO 3Tameld 3TO
COOTHOLLEHHE

{y _ Eyy 17,33 -10° _ 29.104.17,33 - 10

Ts = Epg- 4,44-10° 27 - 10%- 4,44 - 105 4.2.

[Tpu coorHowenun xectkocredt, pasHoM 4.2, u3 taba. XXV, 22 [14]
B =0,79.
Jas pampl ueTBepTOro 3Taxka (pama 1)

iy _ Ep - 17,33.108 _ 2,9.104.17,33 . 108

is  Ep; - 888.10% ~ 27.10%.888- 10°
p = 0,704,

=2,1;
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; 7 263 3nan sHaueHua KOpHHIMEHTOB
4 26317926 B, MOXKHO BHIYHC/IHTbL CHHMKEHHbIE MO--
7/lgs //',%, MEHTH HHEPUMH KpaiHHX CTOEK, KO-
/@4,7/% % Topuie OGyAyT BBeIEHE B Janb-
Y e HeHmHMA pacuer. Y CTOEK MepBOro
ax /o7 1834 stama — I,, = 21,3 - 108 . 0,9 =
2091 1461 - = 19,17 - 10®mm*, BTOpPOTO HTpPEThE-
: ro araxed — [, = I3, = 21,3 X
i ﬁ (1 108 - 0,79 = 16,83 - 10° mué, ger-
A B8 { BEPTOro sraka — I, = 21,3 X

| X 108 . 0,704 = 14,99 - 10% mm4,
Vo7 e 64" h e [Monepeunsle CHJIB pacnpeesioT-

Puc. 4.14. Smopa H3rHGaOWHX MOMEH- ¢l Mexny CTofikaMu spyca. Boiunc-
TOB B paMe 3JaHHd OT BETPOBOH Ha- JeHHbie nonepeynnl€ CHJIbBl U H8ru-
rpySKH farolie  MOMEHTbl NPHBENEHb! B
Tabu. 4.6.
Smopa MOMEHTOB OT BeTPOBOi Harpyskd npupeleHa Ha puc. 4.14.

3uas usrubamomue MOMEHTbl, JeHCTBYIOMIHE B CTOMKaX PaMbl, MOXKHO
BHIUHCAHTL UX B pureasx. AarefpaHuecKkyl0 CyMMY MOMEHTOB CTOEK,
MPUMBIKAIOIHUX K Y3y PaMbl, pacnpelesioT MeXJ1y PHre/sMu NpoOIop-
UHOHATBLHO MX MKeCTKocTaM. M3 npepmaymero pacueta M3BECTHO, UTO
MECTKOCTH pureneil, npuMBIKAIOUWKX K y3ay, paBHH. Tak KaK XecTKOCTH
pureneif BO BCeX fpoJeTax paBHH, TO H H3rHOalolMe MOMEHTH B PHMBI-
KaomuX K y3Jy PHIeJsiX NOJYYaloTcl PaBHHIMH. '

Kak BuAHO H3 3MIOpbl H3rHGAIOLIMX MOMEHTOB OT BETPOBOH HarpysKy,
SHAYEHHA HSrHGAIOLIHX MOMEHTOB B DHIe/IAX HEBEJHKHM N0 CPaBHEHHMIO
¢ u3rubaoiEMHd MOMEHTaMH OT BePTHKAJbHBIX HATPYy3OK.

B nannoM npumepe fanbHEAILINHA pacyeT BBITOJHEH TONBLKO AJs PUress
HHKHETO 3Taxa.

Jlns cyMmMupoBanus u3rubaloMX MOMEHTOB B DHreJsXx OT AeHCTBHA
BEPTHKAJLHBIX 4 BETPOBOH HArpysok CJ/egyeT ONnpelesurb NpOMEXYTOU-
Hble OpAMHATHL 3MOPbi MOMeHTOB OT BeTpa B ceuenusx 0,5 u 0,5/,. Ito
MOXKHO cfieJlaTh OyTeM NpOCTeHIIMX BbIYHCICHHHA, YUYHMTHIBas HarpasJe-
HHe Berpa, jaiouiee MaKcuMaJsbHble 3HaueHHs HS3rdbaiolux MOMEHTOB.
[TpoMexKyTOuHble 3HAYEHHS M3rHGAIOMMX MOMEHTOB B PHreNsiX KpaiHero
npoJsera, BOSHAKAIOMUX OT BeTPOBOM HArPysKH, NpHBEIEHH Ha
puc. 4.15.

Ina pacueta pureis cJaefyeT BHMHCAHTbL N€PBOE ¥ BTOpOE OCHOBHBHIE
coueTanus ycuauit, JanpHefmmu# pacueT BENETCA N0 MAaKCHMAJbHBIM
YCHJIHAM.

B nepsoe ocHOBHOe coueTaHHe BXOLAT YCHJIMA OT NOCTOSHHBIX, AJH-
TeJLHBIX BPEMeHHBLIX M OJHOM KpaTKoBpeMeHHOH Harpysok. [Ipum 3Tom
ycHAHE OT KDATKOBPEMEHHON HarpPysku JOJJKHO YuMTHIBATHCA Ges
CHHIKEHHS,

Hcnonbsys nannpie puc. 4.11, rme npuBeseHsl 3MOPbl H3rubaomKX
MOMEHTOB OT JEHCTBHSl TOCTOSHHOM M BPeMEHHOH JJIHTENBLHOH HArPy3OK,
MOXHO ONpeje/HTh NepPBOE OCHOBHOE COUeTaHHE H3rHOAIONHX MOMEHTOB.
K nociefiHuM JOMKHE GHTb J06aBNeHbl H3rHOAIONHE MOMEHTHI OT KPaTKo-
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Puc. 4.15. Smopy usru6aiomux MOMEHTOB B DHreasx paMuol 4 or BeTpoBoft Ha-
TpysKH cleBa. BruuciaeHHe sHaveHHii nonepedHbX CHJL
@ — B nepsoM npoJsieTe; 6 — B cpenHeM

BpeMEHHOH WJIM OT BeTPOBOH HAarpysok, TO €CTb ‘Te, KOTOpHIE OKaXKyTCs
OOMBIINMY 110 3HAYEHHIO.

B Tabn. 4.7 npuBeleHn nepBoe H BTOpOe OCHOBHBIE COYETAHHUS YCH-
JHA B pureje HuxHefi pampl. 3HaYeHHsl HONMEPEYHHIX CH OT BETPOBBHIX
HArpy30K BbIYHMC/IEeHB [0 3aBHCHMOCTH

aM
Q.—:-&-x—:'-tga,

rlle o0 — yroJ HakJoHa K ocu OajJKu COOTBETCTBYIOUIEH BeTBH SHIOPH
H3rubaomux MOMEHTOB.

B 3TOM cnyuae 3Hauenue  MOJy4asoch KaK 4YacTHOE OT J€/IEHHSA
ONOPHOr0 MOMEHTa Ha M[poJeT, COOTBETCTBYIOIHH 3TOH BETBH SMHIOPL
MOMEHTOB.

Wz tabn. 4.7 BunHo, 4TO A48 pacuyeTa pureas CAeAyeT NPHHATH
B OJHHX cJy4asX [1epBOe OCHOBHOE COYETAHHE YCHJHI, a B IPYTHX — BTOPOE.

Bo BTOpOE OCHOBHOe coYeTaHue YCHJIHE BKJAIOUEHBl YCHIIHS OT NOCTOSH-
HOH, IVIHTe/NbHOH BpeMeHHOH, KPaTKOBpeMEHHOH M BeTPOBOIl HAarpysox.
Flpn sTOoM ycuaus OT KpPaTKOBPEMEHHOH H BETPOBO HATPY30K YMEHb-
menbt -Ha 10 %, 0 ecThb BBefien nonuXKawOWHA KoahdHUHEHT, pas-
et 0,9. _

HMsrubaiomue MOMEHTHl OT BETPOBOH HArpysKH B3ATH [IPH HarpasJe-
HUM BeTPa, YBENHUYMBAOIEM HX 3HAUEHHUS.

Hasrubaiomue MOMEHTH y Tpaneid onop pureneil
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y onopst A
Mj = Ma + Qa5 = —361,9 +469% = 268,1 xH - v

y onops! B:
cresa Mpa = Mza + Qsa -g- = —796,6 + 552,9%9 =560,73kH - u;

cnpasa My = Mac -+ Qac 4 = — 730,54 521,298 = 574,1 kH - w.

Hns pacyeTa TPemMHOCTOMKOCTH PHIeJs ClefyeT ONPeAe]HTH OMop-
Hble usrubaiomue MOMEHTH OT Harpysok npu yy = 1.

4.3.8. Pacuer pwrens

MpepsapuTeabHoe HashauenHe ceveHns apMatypsl. Pureas ne p-
Boro npoaeta P-I. B gauecrse paboue#i npofonbHOH apmarypsl
B NpoJieTe NMPHHATA CTepXKHEBas NpeABapuUTebHO HampsiraeMas, kjaacca
A-IV. B nepBom npoJiete feficTByeT MAKCHMAJIbHbH H3ruGAIOMUA MOMEHT
M = 596,94 - 10° H - MM (1abn. 4.7). Pacuer BuimonHsieM no G6JOK-
cxeme 6 nmpaia. 4. ~ ‘

1. 3apaemcs paGoueli BbicoTol cedyenus hy = h — a = 800 — 50 =
= 750 MM, e a = 50 MM (puc. 4.16).

2. XapaKTepHCTHKA CXKaToff SOHH GeToHa

o = a — 0,008R, = 0,85 — 0,008 . 0,9 . 17 = 0,73,
rie o = 0,85 A Taxkeanix GeTOHOB.
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(R ﬁ\

l% 9000 ) i

o~

L 22 12 ¥ Iz 5
l Vsmmasmn 3 T o
% ~S—
= 3 o > X
D INELE 2N A AT
2 ) A4 L4 726,’5
i 3 \Z \ 7\ eti0, 2 A2
S04 1,300 )t 3730, PRSTAT IR 15
; f - s i ’
&%;)7 \ o — 4 =
o D] =6t ; 201240 o !
(0126)7 [ ]—i [iked ‘//* = ’

~¥F

X
: 8 5=
N _::_aﬁ:fi/ ///
X
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=
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—

[Mj=612,36xkn; ZR204 18 + 20220
Puc. 4.16. KoHcTpynposanue pureas P-1
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3. B npenBapHTe/bHOM pacueTe NPHHHMAEM Yy0yp,2 -+ Aoy, = 0,6 R,.
Hanps:xenue B apmatype

0,8 = R, + 400 — 0,6 + R, = 510 -+ 400 —0,6 - 510 = 604 MTa. -

4. KoadduumeHT ycnosus paboTel GeToHa ¢,, = 0,9<<1.
5. TlpuHuMaeM O, , = 500 MIla.

) 0,73
6. Er = oy T 00f/ 078 = 0,518,
1+0sc’ u(l—- ﬁ) 500( ’I—’i—)
7. Koadduruent
o My ___ 596,94 . 108 =0,231.

™ Rp-b-h 153300 7502

8. OtHocHTeNbHAA BBICOTA CXKATOH 30HBI 6ETO'Ha E = 0,265 (taba. 4
npua. 2).

9. TlpoBepsem ycnoBue E = 0,265 << &r = 0,518.

10. Koacpqmunem yCAOBHSH paéom npeaBapuTeIbHO  HANpsSAraeMoi
apMaTyput  Yse =M — M — 1) (28 — 1) = 1,2— (1,2 — 1) - (2 X
% 0,265/0,518 — 1) = 1,18, rne v = 1,2 nas apmarypm kaacca A-1V.

ll YcnoBue Ysg << 7] BBUIOJHACTCA, TaK Kak v = 1,18 << 1 == 1,2,

12. Kospdpuunent { = 1—0,5f = 1 — 0,5 . 0265—-08675

13. Tpebyemas nJomanp ceueHdsi HPOAONBHOH paGodyeli apMaTyphl:

_ M;—RAL - hey 596,94 . 108 — 365 - 226 . 0,8675 - 765
Ap=—RET b = 1,18 - 510 - 0,8675 - 750 = 1385 mm?,

rae A, =226 mm? (2 @ 12 AIIl); R, = 3656 MIla; A, = h— a; = 800 —
— 35 = 765 Mm.
Ipunumaem 2 @ 20AIV + 2 @ 22A1V, A, = 628 4 760 = 1388 >
> 1385 mm? (Tabn. 5 npua. 2).
14. Kosbhdunnear apMHPOBaHUS
_ (Agpr + 45 __ (1388 226)
W=k, T 300750

= 0,0071.

15. Ycnosue p > m;n BHIONHACTCH, TAK KaK b = 0,0071 > pumin =
= 0,005.

16. [Npunstan apmarypa 2 @ 20AIV u 2 @ 22AIV gmocratouna.

Ha onope B (cnepa) paGodyasi npofoNbHAas apMarypa He IOABepraercs
npelBapuTebHOMY HANPAMKEHHIO M €e ceueHue noabupaeM mno OJIOK-
cxeme 4 npui. 4. MaxcuMalbHBIA ONOPHHEIH MOMEHT y rpaH# KOJIOHHEL
Mpa = 574,1 - 108 H . mm.

1. PaGouas BHicoTa ceueHHsi Hhy=Hh — a = 800 — 60 = 740 MM,
rne a = 60 mm.

2. o = o — 0,008R, = 0,73 (43 pacuera npoJeTHOH apMarypbl).

3. Yp=0,9< 1.

4. HoaTomy 0, , = 500 MIla.

5. OTHOCHTe/IbHAA BHICOTA CXKaTOH 30HH OeToHa

o= ——— = 0.73 — 0,585,

: R © 365 [, 073
l+0mu(l_l,l> l"'500(1 1,1)
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6. B namem npumepe pacyeTa pirenb Ha ONOpE MMEET TaBpPOBOe ceue-
HHe. ¢ TpanenueBUIHOH mnoJxol. [lTosTomy ana moxGopa omopHoll apma-
TYPbl HCHOJb3YeM 3aBUCHMOCTH pasjena IV.7 [3].

My 574,1 - 108

BA ) —

Ryb,hd 15,3 -300 - 740% 0,228.

7. OTHOCUTEJBHYIO BHICOTY CXATOH 30HB GeToHA onpenensieM u3 KyOu-
yeckoro ypasmeHus (VI.69) [4]:

Torga o, =

2n—1 a1 b, 300
nE — 57— &%+ 3 B =a,, men:b—:=§0—6=l.

Orciona £ —0,5 &% 4- 0,666 &3 = 0,229.

8. Pewms xyGuueckoe ypasHenue, noayuuM & = 0,235,

9. Ycnosue § <CEg BBIIOJIHSETCH, TAK KaK [ = 0,235 << &g = 0,585.

11. Tlromane cevedus omopHol paGoueli apMaTypbi ONpefensieM IiC
sasucumoctu (IV. 70) |4):

RsAs =Rbb2h0 |n§ - 01552 (ﬂ - l)] = Rbbzhogt

Tie n=1 B xaHHOM TpuMepe.
- Rbblgflo E__ 153 3003 67540 0235 _ 91869 vy, e R =
=365 MIla ana crepxueit guamerpom Goaee 10 mM kmaacca A-III.
ITpunumaem 2 ¢ 32AII1 u 1 ¢ 28AIIl A, = 1608 + 615,8 =
= 2223,8 Mm® > 2186,9 mm?. )
Ha onmope A makcuMmanoHblfi H3ru6aomuii MOMEHT y rpan# Kpadhneit
Kosounsl M) = 268,1 - 10%° H - mm. Pacuer Bhimosinsem o 610K-cxeme 4
npus. 4. ITyHKTH 1—5 aHa/nOTHYHBI BBIYHC/IEHHSAM Ha onope B.

My 2681 . 108 0.106
Rybah® 15,3 -300 - 7407 — > O

Torza A,

6. KosdduuneHr «,, =

7. lns aToil onopul nosiyuyaem KyGuueckoe ypaBhenue §— 0,58% 4
+ 0,666 — 0,106 = 0.

8. PemmuB KyGuueckoe ypaBHeHHe, NMojyduM 3pauende & == 0,111,

9.5 Yenosue & <CEr BomosHsercs, Tak Kak § = 0,111 < fz =
= 0,585. - .

11. Ilrowazne ceuenns onopHo# apmatypbl

A — Rebahof _ 15,3 - 300 - 740 - 0,111
sT TR, 365

[lpunnmaem 3 @ 22AI11 A, = 1140 mm® > 1032,9 mm2.

Ecau He yunThiBaTh MOJIKY TaBPOBOIO CeueHHsi npH Noadope omopHOf
apMaTtypel B pureje JaHHOH OPMBbI MONEpevyHOro ceueHusi, TO Tpebyemas
MIoMAAL apMaTyphl OyleT OTJAHYaTbCs OT BHIUHC/AEHHOR He GoJee, ueM
Ha 5 %.

Onpenenenne moWANd CeueHHs NPOJIETHOH MPEIBAPHUTENBLHO HAMps-
raeMol W ONOpHOH HEHanpsiraeMoH apMaTyp /s pHreJs BTOpPOIO mpo-
Jera P-2 BbimosHseM aHanoruuHo pacuery pureas P-1.

= 1032,9 mm?.
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4.3.9. TeoMmeTpHYECKME XAPAKTEPHCTHKM
NpMBEeHHOTO CeueHMs

Pacuer Bhnosnusiem no Giaok-cxeme 22 npua. 4.

1. M3 npenmliywmero pacueTa wusBecTHa mJouanb ceuenusi GeToHa
purena A = 3355 . 10% mm2,

2. Mnowans npogosbHO# apMaTypel pureas P-l

A=A, + B A+ X A = 1388 4- 226 -+ 226 = 1840 mu?.

3. Tlposepsiem ycaosue 0,008 A> A2
0,008 A = 0,008 - 3355 - 10% = 26,84 - 10% = 2684 mMm?,

- 5. Tak gak 0,008 A> A, TO reoMeTpHYECKHE XapAK TEPHCTHKH Ce-
ueHHs ompejenseM Ges yuera npopoabLHOA apmatypbl. Torza

A,.q=A=23355.10% mm2.

6’. CraTuueckHd MOMEHT MJOMAid (PHBEJCHHOIO CeYeHHUs OTHOCH-
TEeJbHO HHXKHEH TPaHHd U3 NpPeAbIYLIEro pacuyera

Sreq = 123014 - 10% mm®,

7’. PaccrosiHue OT LieHTpa TSXKECTH NPHUBEAECHHOrO CeueHHs N0 HHXK-
Heft rpaHW’
_ Sreq  123014.108

8'. MOMeHT HHepUMH NpUBEJEHHOrO CEYeHHS pHIe]A OTHOCHTEJbIIO
€ro LEHTPa TAKECTH:

[peg=1,=154,3 - 108 mu*.

9. MoMeHT CONPOTHBJEHHS IIPHBEJEHHOTO CeueHHA JJA Kpainero

HHXKHETO0 BOJIOKHA
5
W, = teed 1343100 _ 49158460 = 42,158 . 108 muS.
e y 366

10. MOMEHT CONpPOTHBJECHHS NPUBEICHHOTO CedeHuss INA KpafHero
BOJIOKHA C Y4eToM Heynpyrux nedopmaunuit GeToHa onpene.naeM ynpo-
LIEHHO}

Wy = YW,a = 1,75 - 42158460 = 73777300 = 73,77 - 10° mms%;

b 650
TO ecTb NpH 4 = 755 = =2l

ht _ 400

A =50=08>02 y=175

(Ta6n 9, npml. 3).
11. Mowerr _CONPOTHBJEHHS MpHBEIEHHOTO CeHeHHs IS  KpaiHero
BEPXHEro BOJIOKHA

. [red 154,3 . . 108 3
Wred = - 800 366 = 35 5 10 MM®,
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. 12.- MOMEHT CONpPOTHBJIEHHS MPUBEJEHHOTO CEYEHHs A/ KPaHHEro
BEPXHEr0 BOJMOKHA C Y4eTOM Heynpyrux nebopmanuii GeToHa u MNOJIKY
B pacTAHyTOH 3SoHE

W, =y Wig=1,75-855.10°= 62,2 10° M,

4.3.10. Onpeaenenmue noveps
NPEe/BBPHTENLHOTO HANPSIKEHMS ApMaTYphl

HauanbHoe npensapuTesbHOE HanpszkeHHE NPHHHMaeM M3 YCJIOBHUSA
Osp +p< Rs- sers Osp— P > Os‘?’Rs. ser®
Ipu mexanudeckoM HaTskeHun P = 0,050,

Torza o,, + 0,050, < R,, ., = 590 Ma u o, ?9005 = 561,9 Mlla.

[IpunumaeM o, = 560. M[Ta > 0,3 . 590 = 177 MIla.

Pacuer Begem mo Giok-cxeme 1 npua. 4.

Mepsue notepu 2. Or perakcauuu HanpsxeHu#i B apmatype
npH MeXaHHYecKOM crnocoGe HATAXKEHHA CTePXKHEBOH apMaryphl

6, = 0,16,, — 20 = 0,1 - 560 — 20 = 36 MIla.

3. Tak Kak 0, > 1, To ocTaBnaseM g, = 36 Mlla.

4, Or TemmepaTypHOro nepenaga d,.

B janHom npumepe pacuera Af meussectna. [lostomy npu kmacce
6erona B30 nmpuHHMaeM

o, = 80 MIla.

7. Or sebopManuy aHKepPOB HATAXKHBIX YCTPOHCTB

_1,2540,15d _ 1,25 40,1522 /
0y = LRE 0D IBHLD 2 86,5 MITa,

‘Tae d — puaMetp CTepXKHs, MM; [ — paccTosHue MEXKAY HapyKHbIMH
rpaHsMu ynopoB ¢opM, MM; MDHHHMaeM 3T0 DacCTOSHHE paBHBIM
10000 Mmm.

8. Or Tpenus apMarypel 06 orubaomue npucnocobnenus. Tak Kak
apmMatypa OpAMo/IHHElHa, 0y =

12. Ot pedopmanuu cTanbHBIX (bopM. [lpu oTcyTCTBHH JAHHHIX O KOH-
CTPYKUHMH M TEXHOJOTHM M3rOTOBJICHHS MOXHO NPHHATH

0y = 30 MIla.

Jl1a onpejejeHds MOTepb OT OBICTPOHATEKAOWeH NOa3yyecTH OeToHa
Og BBIMHC/IAEM:

13. IpenpaputenpHoe- HanpsKeHHe O, C yUETOM nmepb Gy.2.3.0.5

Oy = O,p — 0y — 0y — Oy — 0, — 0, = 560 — 36 — 80 — 86,5 —0 —
—30= 327 5 MIla.

14. l'IpezLBapme.ano HamparaeMas apMarypa B C:KaToH 30He OTCYTCTBY-
eT, Mo3TOMy O, =0

15. PaBHO)leHCTBleHJ,aﬂ yeuauii B HanpsiraeMo#l apMarype

P=o0,, A, + 0,A, = 327,5 - 1388 = 454570 H.
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16. Ikcuentpucurer npunoxenus P OTHOCHTEJ/IbHO LEHTPAa TAKECTH -
NPUBEASHHOTO CeueHHs

e = Ospy AspYsp — OspAsplisp - 3275 . 1388 . 316 — 0
op p 454570

= 316

TAE Yep = Yp—Qsp = 366 — 50 = 316 MM.
17. Cxumatomiue HanpsikeHHs B GeTOHe Ha ypoBHe LeHTP2 TAKECTH

apMaTypsl

o B P-ey-yp__ Mabsr 454570 454570 - 316 . 316
b0 ™ Area + Ired Ireg ~ 3355102 1543 . 108
84,1.316
—TEE I — 2,57 MIla,
rae My — usruGaomuli MOMEHT OT Beca pHreds,
g1 869 8800
Mg=—.8—l-=—T—=84,l «10H. MM.

18. To xe, 1 KpaiiHero BEDXHErO BOJIOKHa
P Peg(h—y) | Mgysw 454570 454570 . 316 . 434 +

Ot = Z— Trea Trea 335 108 1543 .10°
84,1108 316
+ gz e — 097 <0,

ITostomy o, = 0.
19. Kospduumer o = 0,25 4 0,025R,, = 0,25 + 0,025 - 24 = 0,85.
20. Tak kak o = 0,85>0,8, 10 npunnmMaeM o = 0,8

Oyo/Rop = 2,57/24 = 0,107 < o, = 0,8.

21. Tosromy og = 3;%‘—’=3i'§%5—7 = 3,64 MIlla.
D

26. Hroro, nepsbie notepu
01 =0y - Oy + 03 + 0, + 0; - 05 = 36 + 80 + 86,5 4- 0 -+ 30 +

4 3,64 = 236,14 MIla.

Bropsie notepu. Or ycagki GeroHa, MOJABEPrHYTOro TemJoBoi

o0paGorke, 0 = 35 MIla.
27. Tlorepu OT mosisyuecTd GETOHA BBIYMCASEM C YTOUHEHHEM Oy,

Opu yuere u3ruawouiero mMomeHra M, oT Beca purenst u ycuaus P, npej-
BAPHUTENILHOrO 00XKaTHA C YYeTOM MOTEpb
O,p, = O — 0, = 560 — 236,14 = 323,86 MIla.

28. HanpsxeHus B HeHamnpsraemoii apmarype 4,
0, = 05 = 3,64 Mlla.
29. Py=o0,,A,—o0,A = 323,86 . 1388 — 3,64 - 226 =
= 448695,06 H.
30. OkcueHTpHCHTET

= OspiAsplsp — OsAsy; __ 323,86 - 1388 « 316 — 3,64 226+ 331 _
op, == -5 = 448695,06 = 315,9mm,
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TAe Y — PACCTOSIHME OT LEHTpa TAXKECTH apMaTypel A, JO LeHTpa Ts-
MeCTH MPHBEJEHHOro CeYeHHs, Y, =y — a, = 366 — 35 = 331 mm.
31. Hanpsxenue

P, Plea,,,ysp_ngsp 448695,06  448695,06 - 315,9 .316

%00 = Zros T " Tren Treg — 33510t T 1523.10°
84, .10 .316
32.
or = P __Poph—y) | Myh—y) 44869506
b1 ™ Areq Ireq Ireq =~ 38355. 102

448695,06 + 315 (800 — 366) , 84,1 - 10° (800 — 366) )
- 1543 - 10° =iz e = —0,273 MIla<<0;

0 =0,

Orsowennue Oypy/Rep = 2,52/24 = 0,105 << 0,75.
33. Purenr nonsepraerca TensoBod 06pa60'rxe [pH U3TOTOBJNEHHH, MIO-
3TOMY MOTEpH OT INoJ3yuecTH GeroHa

g, = 1280,,,/R,, = 128 - 2,52/24 = 13,44 MIla.
35. Hroro, Brophie morepu oy,
0, = Og -} 0y = 35 - 13,44 = 48,44 MIla.
36. CymmapHble Mnorepu o, = g,, + 0y, o
0, = 0, +0;, = 236,14 + 48,44 = 284,58 > 100 MIla.

4.3.11. OKkoHyaTenbHblif pacyeT APOUHOCTM HOPMAMBHLIX CeueHMHM
no u3rubaloiulemMy MOMeHTy

Pacuer srumonusiem no Gaok-cxeme 12 npun. 4 npu A, = 0, Tak Kak
npH pacyeTe N0 MAaKCHMaNbLHOMY MpoJeTHoMy MoMenty M, = 596,94 X
X 10° H .- MM puresb pacCunThiBaeTcsi KaK MpSMOYTOJbHBI.

Pacuer HaunnaeMm ¢ n. 4. 3HaueHuss A, U © HM3BECTHB M3 NPEABIAY-
Lero pacuera.

4. Agy, = 15007,0,,/R, — 1200 = 1500 . 0,9 - 560/510 — 1200—

= 282,3 MIla,

rae Y, =1 —Ayp,=1—0,1=0,9, TaKk KaK Opd MeXaHHUECKOM CIiO-
cofe HaTAXeHHUst apMatypnl sHadeHue Ay, npuHuMaercs pasHeiM 0,1,
5. 3nauenune Ao, = 282,3> 0.
6. Hanpsxenue o, = R, + 400 —y,,.0., — Aoy, = 510 4- 400 —
—09. 275 42— 282,3 = 379,8 MIla,

rie o,, — HanpsxeHHe B NpeABapHTEJbHO HanpsKeHHOR apmarype ¢
YYeTOM MOJHBIX [OTEDh, os = os,,——o, = 560 — 284,58 = 275,42 MI]a.
7. Kosdpduuuent vy, =
8. 04,, =500 Mlla.
10. OrHocuTesibHas rpaHHYHAs BLICOTA CXaTol 30HBI GeToHa
0,73

) _ -
tr= Osr 379,8 0,73 0,582.

[1)) 3
1+§7( —l_,l) '+ 550 ( —W)
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11, Boicora cxaroil zoHn GeTOHA

_ RAp+ R4, _ 510 . 1388 4- 365 226
=TRp = 15330 = 172,2 um.
12. OtnHocHTesbHAss BhicoTa CKaTofi 30HHI GeToHa § = x/h, =
= 172,2/750 = 0,23 > 0. :
[3. YenoBue & <C Eg BMOnHAETCH, Tak Kak § = 0,23 < Ep = 0,582.
14, Koappuuuent
0,23

Ya=n—(— D@/ — = 12— (1.2 )25 —1) = 1,243

X

[lpunumaeM v = 1,2, rae m = 1,2 ana apmarypm A-IV,
15. Yeaosue vy = 1,2 < n = 1,2,
BricoTa cxxaToit 30HBI C yYeTOM Y6

_ s6RsAsp + RsA, _ 1,2-510 . 13884510 - 226
X = Reb = 15,3300 = 210,2 mm,

OrdocuTenpHas BrICOTA CXKATOH 30HE GeToHa
E = x/h, = 210,2/750 = 0,28,

17. £ = 0,28 << & = 0,582.
[TpoBepsieM NPOYHOCTH HOPMAJBLHOTO CEUYEHHS:
M, = Rpybx (hy — 0,5x) = 15,3 - 300 - 210,2 (750 — 0,5 . 210,2) =
=620,8 . 10° H. mMm = 596,94 . 10° H . mm.

[IpouHocTp purens nocraTouda.

4.3.12, Pacuer NPOUHOCTM HAKMOHHBLIX CeMeHMii purens
‘nepsoro nponera

MakcumanbHoe 3HaueHue nOMepeyHofi cusbl Ha onope B Quay =
= 555,18 xH.

Pacuer Besem no Gaok-cxeme 14 npua. 4.

1. PaGouas BeicoTa ceuenus Ay, = h — a = 800 — 60 = 740 mm.

2. 0= (g + &;ﬂ)’% — (44,56 + ‘44—;“55)33—2 = 40,82 kH/w,

rie h,, — pa6ouass BbIcOTa cedeHHs (PAaCCTOSHME OT KpAlHEr0 HIKHEro
)

BOJIOKHA O PACTAHYTOH apMaTyphl [OJKH purens); COOTHOINEHHE - Ay
BBEJIEHO, TaK KaK Harpyska Ha pureJn nepejaeTcd B YPOBHE TMOJKH,

hoy = 400 — 25 = 375 mm. :

3. ¢,=0,16¢,, (1 4 ¢,) Ry;b = 0,16 - 1,5(1 4 0,189)1,08 - 300 =
= 92, MM, .

rae ¢, = 1,5 1aa taxenoro GeroHa; '
—01 P 013440547
P =Yl BB, = T,08 - 300 - 740

rae P = y,,0.,45 = 0,9 - 275,42 . 1388 = 344054,7 H.
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4. ¢, =40,82 kH/M<g, = 92,5 H/mM.

5. l'IpoeKunﬂ HaKJOHHOMN Tpewmunbl ¢ = 2,5 hy = 2,5 . 740 = 1850 mm.

6. Q = Qmax— g,¢ = 555180 — 40,82 - 1850 = 479663 H.

7. Q=9,,(1 + 9, R,,,bho/c— 125 1,143 . 1,08 - 300 - 7402/1850 =
64427,4 H.

8. Q=479663 H>Q, = 164427 4 H. Yciosue npovuHOCTH He BbI-

NOMHAETCHA M NOSTOMY HEOGXOJMM pacuyeT MomepedHodl apMaryphl. ‘

9 k=1+@ +,=1+0,274 40,143 =1,417.

B puresne nanuHo# GopMBI nONEpeuHOro ceyeHus MoJiKa HMEeeT Tpanelue-
BuAHylo ¢opmy. Mz npenpinyuiero pacyeTa OnOpPHO# apMaTypbl H3BECTHO,
yro § = 0,235. Orciopa x = Eh, = 0,235 . 740 = 173,9 wmM. [lyrem
[pOCTEAINX Bbl'{HCJleHPIH onpeienuM IUHPUHY MOJKH NpH X = 173,9 mm,
Ora wupunHa b; = 502,8 mm.

_ (bf —b) hf (502,8 — 300) 400
Torza ¢; = 0,75 = 0,75 070 = 0,274.
10. k= 1,417<1,5.

11. k=1,417.

12, M, = @ kR,bh =2 - 1,417 - 1,08 - 300 - 740° =
= 502,8 - 10° H - my, ,

THE @y, = 2 IAs TAXKENBIX GETOHOB.

13. Q, =2V Myq,=2V502,8 10° - 40,82 = 287 - 10°H =
= 287000 H.

14, Qumaz = 555,18 KH>Qb1 287 — 478,3 xH.

15. Quax = 555,18 < 22 1 Q,, = 5—03%0— + 287000 =
0

= 966459,5 H = 966,5 kH.

ax — 2 555 18 —287)% 108
16. g, = Qmex Mbom) = O = = 133,4 H/mm,
17, uup = Tmanmn o BRE=FD D — 1812 How.

18. gy = 133,4 H/Mm < g, = 181,2 H/mm.
19'. Qs = Gew, = 181,2 H/mm.

20. Qb' min = chSkafbh’O = 0,6 . 1,417 . 1,08 * 300 '740 =
= 203843,9 H,

rie @p, = 0,6 118 TAKENLIX GETOHOB.
21. Guwts min = Qpumin/ 2o = 203843,9/2 - 740 = 137,7 H/mm.

99. Jows = 181,2 H/MM > g4y, i = 137,7 H/mMM. Ycnosue Bnon-
HAeTCA.

23. Ipunumaem g = gy, = 181,2 H/mm.
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Pacuer nponomkaem no 6nok-cxeme 12 mpua. 4 ¢ n. 16, [Tomiepeunan
apMarypa npunsta u3 2 @ 10Al, A = 78,5 MM? Ry = 175 MI]a.
16. Iar nonepeunodt apMaTypst

§ = stnAswl/qsw = 175 . 2 . 78,5/181,2 = 151,6 MM.

17. MakcumanoHei War nonepeuHoi apMarypsl

Smaz = @by (1 + @) Roghhd/Quax = 1,5 - 1,143 + 1,08 - 300 x
. X 7402/555180 = 547,9 Mm.

18: Tlonnas Beicota purens h = 800 mM > 450 mm.
19. s < 800/3 = 266 MM u s < 500 mMm.

[lpuHumMaeM war nomepeunoll apMaTyps;; na NPHONOPHOM Y4acTKe
Yy onopel B cnesa s = 150 MM; B cpefnell YacTu npoJieTa s, JOKEH GbITh
He Gosee 3/4h = 3/4 - 800 = 600 Mm; npusuMaeM s, = 400 MM (ar
NONEPeYHOH apMaTypel JO/KeH ObiTh KpaTHHIM 25 MM ¢ OKPYIVIEHHEM
B MEHBIYIO CTOPOHY).

Tenepr npousBoAuM NPOBEpPKY MPOYHOCTH CHKATOH 30HBI IO MOJOCE
MEXIy HAKIOHHBIMH TPeI{HHAMH, HUCTOAb3ys GJok-cxeMy 13, npun. 4.
1. PaGouas Bricora hy = 740 mMm.

2. 9n=1—PRy=1—0,01.153 = 0,847, rme P = 0,01 g3 Taxe-
JIBIX GETOHOB. ‘

3. Aswl == 78,5 MM2,

4. Kospduuuent apmupoanus

o = nAgu/bs = 2 . 78,5/300 - 150 = 0,0034.
8. Ornowenue momyse#t ynpyrocru

b
Q=5 == =7 2,

6. Koapduumenr ¢, = 1 4- Sapey =145+ 7,24 - 0,0034 = 1,12.

7. q>wl = 1,12 < 1,3.

9. lonepeunas cuna, KOTOPYIO MOMeET BbIAEPKATL GETOH CHKATOM 30HE
HAKJIOHHOH MOJIOCHl MEXAY HAKNOHHBLIMH TDELIHHAMH,

Qu = 0,3¢u1951 Robhy = 0,3 - 1,12 -0,847 + 15,3 - 300 - 740 =
= 066645,1 H.

10. Ycaosue Q. = 555180 H<<Q, = 966645,1 H suinonusercs. [Tpoy-
HOCTb JIOCTATOYHA.

Ha omope A Maxcumanbhoe 3nauenue NONEPEYHOR CHIBL Qpay =
= 470,68 xH (ra6n. 4.10). Pacuer Bezem no GJok-cxeme 14 npun, 4.
Pacuer naunnaem ¢ n. 6, ucnonbsys xammbE pacuera onopul B.
6. Q = Qmax — g,¢ = 470680 — 40,82 - 1850 = 395163 H.
7. Qp = 164427,4 H (u3 npeminywero pacuera).
8. Ycnosue Q = 395163 H > Q, = 164427,4 H.

HeoGxonum pacuer nonepeunoit apmatypel,
9. k=14 ¢t + ¢, =1-0,173 + 0,143 = 1,316.
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M3 pacuera onopHo#t apmaryphl u3BecTHo, uto & = 0,111. Torza
x = §hy = 0,111 . 740 = 82,14 mm. [lpu x = 82,14 MM b; = 395,8 mm

_ (bf —b) b _ (395,8 — 300) - 460 _ .
o =070 =g = 0,70 g — = 0,173

10. k= 1,316 < 1,5.
11. Ilpunumaem k = 1,316.

12, M, = @,okRybho=2-1,316. 1,08 - 300 . 740% =
=466,9 -10° H - mMm.

13. Q,, = 2V M,q, = 2V 166,9 - 10° - 40,82 = 276 - 10® H.

14. Qo = 470,68 kH> 2 = 20 — 460 kH.

15, Quax = 470,68 < 1 o+ Qp = ' + 276 10° =

= 906945 H = 906,9 xH.

max — 2 470,68 103 — 276 . 103)2
16. gg, = @ abe Qo) _ 466,0 - 10° L= 81,2 H/mm.
17. Tsn = Q'"“Z;Z 1 = (470'682-.—72475) 10 131, H/mm.

18. ¥Ycnosue ¢y, = 81,2 H/MM << g, = 131,56 H/MM ge BHINOIHSA-
eTcd. ,
19'. Qs = q,u = 131,65 H/mm.
20.  Qp, pin = PpsRRybH, = 0,6 - 1,316 - 1,08 - 300 - 740 =
= 189314,5 H.

189314,5
21. qswl’ min == le min/2h0 = '2_740' = 127,9 H/MM.

22. Ycnosue gy, = 131,5 H/MM > Qg4 min = 127,9 H/um  BHinOA-
HAeTCH.

23, Qu = G, = 131,65 H/mm.

Ipononxkaem pacuer no Gsok-cxeme 12 mpun. 4. ¢ m. 16,

*16. llar nonepeusnix crep:xued

175 . 2 - 78,5
8 = RutAym /4y = 55— = 208,9 mm.

17. MakcuMaJbHbIA DAl NONEPEYHBIX CTePXHEH

) 1,5 - 1,143 1,08 . 300 - 7402
Smax = Ppa a4+ (Pn)Rbtbh’%/Qmax = 470630 = 646,3 mm.

18. lNonuas Bricora purens h = 800 MM > 450 mm.

19. s < 800/3 = 266 MM u s < 500 mm. [IpunuMaeM war nonepedHoi
apMaTyph s = 200 MM Ha nNpHONOPHOM yuacTke y omopsl A Ha paccros-
HHH DpuMepHO paBHOM 1/4 mepBoro mponerta,
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Tposepky NpPOUHOCTH CKATOH SOHBI TOJOCH MEXAY HaKJOHHBIMH
TpemHUHaMH NPOMSBOAMM MO GJIOK-CXeMe 13 npun. 4.
PacueT HauuHaeM C 0. 4, HCIO/NL30BAB JAaHHbe pacyeTa Onophl B.
4. Kos(pxpunueHT apMUpOBAHHUsA
ey = RAsp1/bs = 2 - 78,5/300 - 200 = 0,0026.

5 o=1724.
6. Qu = 1 -+ Bapy, =1+ 57,24 - 0,0026 = 1,09.

7. @m = 1,09 < 1,3. _

9. Qu = 0,30u®s1 R,bh, =0,3 « 1,09 - 0,847 - 15,3 - 300 - 740 =

= 940752,9 H. :

10. Qpay = 470680 H < Q, = 940752,9 H. TlIpourocTh AocTATOHHA.

4.3.13. Pacder HOpManbHuIx cedenmii purens P-1
no o6pazoBanMio TpewMH

Pacuer B CTAAMi H3FOTOBJIEHHs DHTeJs BHIOJNHAEM 10 GOK-cxeme 24
npua. 4. \

1. TlpenpapHTeNbHOE HANPAXKEHHE B apMartype C YueTOM MepBbiX no-
Teph

O,p = Oyp— 0y, = 560 — 236,14 = 323,86 Mlla.

2. 0,, He BBIYHCIAEM, TaK KaK B BepXHEH SOHe pHress HeT npej-
HanpsxeHHo# apmaTyphl (A, =0). .

3. Hanpaxenue o, =0, = 3,64 Mlla.

4. Hanpsxenue o, =0, =0. ‘

5. Ycunne npeBapuTe/NbHOrO 0GXaTHS ¢ y4eTOM MepBLIX NOTEph

P, =0,A, —0A,—a, A, =323,86- 1388 — 3,64 - 226 = 448695,1 H.
6. DKCUEHTPUCHTET yCUIHA 06XKaThA

__ Osp Agplysp — 05 Asys 323,86 - 1388 - 316 — 3,64 - 226 - 331 __
€opl = P, = 148095 1 = 315,9 Mmm,

e yo= y — a, = 366 — 35 = 331 MM —= paccroanue OT LEHTpa TAXKe-
cti apmatypsl A, 10 UeHTpa TsMECTH NPHBEJEHHOTO CEYCHHUA.

7. Hanpsaxenue B GeToHe CXKaTofl 30HBI OT YCHIHA npeBapUTENbLHOTO
o6xarus H BHeIL HeHl Harpy3KH OT Beca purens:

Py . Pieopy , Mgy _ 448695,1 448695,1 - 3159 . 366

Obp, = Ared Ired Trea 3355 - 10° + 154,3 - 108 +
7,31 - 10% . 366 _
+ Sz — 487 Mila,

rae Mg — u3ruGaromuil MOMEHT OT Beca DHUre/is B MeCTe pAaclOoJOKEHHIA
MOHTAXHBIX MeTeNb Ha paccrosuui 1,15 M OT Topua' pureis; ¢ ydeToM
Ko3(uIlUenHTa 1HHAMUYHOCTH, paBHoro 1,4,

Mg=W=7,3] . 108 H - MMm.
8. o, = 4,87 MIla << 0,75R,, = 0,75 - 24 = 18 MITa.
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Ot 8
9. Q= I’G—Rbp‘,,g=~"6—l7,8 = 1,32>1,

rie Rup.er = 17,8 MIIa npu R, = 24 MIla no suHeRHOM WHTEpnONS-
oMM MeXay kiaaccamu GeromoB B20 m B25,

10. o > 1.

11. Ipunumaem @ == 1, ,

12. Paccrosinne oT ueHTpa TAXeCTH NMPHBENIGHHOTO CeYeHHA [0 HHXmeft
AAPOBOH TOUKH -

Wrea _ o355 - 108
Areq 3355 . 102
13. MoMeHnT o6XKaTusi OTHOCHTENHHO HHMXHeH TrpaHHuBl fAfpa CeueHHA
M., = P,y (€op1 — ') = 448695,1 (315,9—105,8) = 94,2 - 10®* H . mm.

14. MoMeHT, BOCHpPHHHMAaeMblfi cedeHHeM, HOpMaJbHHIM K MPOAO/b-
HOll ocH mpu o6pa3oBaHHM TPELWMH '
M. = Rypp, er W py— Mpp = 1,56 - 62,2 - 10°—94,2.10°= 2,83.10° H-mm,
rne Ry, or = 1,56 npu B=10,8 B; =0,8.30=24 MIlla no. unreprio-

NAUUH A8 JaHHBIX MeXay KJjaccamu B 20 m B 25.
15. Tlpoepsem yciaosue M, < M,

M, =Mg=17,31.10° H-mu>M,,, = 2,83 H.mm.

Yenobue He BHOoJHAercA. B cragmu usrotoBnenns ofpasyiorcs Hop-
MalbHble K [IPOJONbLHOH OCH TPEIMHEL

r'=0q

= 105,8 mm.

4.3.14. Pacuet B cTagMM 3KCRAyaTaLMM

Coraiacno CHull 2.03.01-84, npu pacyeTe TPemuHOCTOAKOCTH CEUEHHH
N0 SAPOBLIM MOMEHTaM JOJ/IKHO COGMIOAAThCs YC/I0BHE

Mr: < Mc'n
a smavenwe M,,, onpejenseTcs o 3aBHCHMOCTH
Mcra = Rbt. ser Wpl + Mrp"" AMcra-

[Tpu pacuere no o6pa3oBaHMIO TpEIMH NEMEHTOB HA yvacTKax C Ha-
QaJbHLIMH TPeWlHHAMHM B CXaTofi 30He 3HaueHwe M, CHUXKAIOT Ha Be-
auuuny AM,,. = MM,,..

‘B nanBOM npuMepe pacueta purenb OTHOCHTCH K 3-fi KaTeropuu Tpe-
IUHOCTORKOCTH H MOSTOMY B ONOPHBIX CEeYeHUAX (NPH OTCYTCTBHH Mpef-
HanpsXeHHoH apMaTypml) H B NPONETHRIX ceueHHAX Opu M, > M,
MOTYT BOSHHKHYTb TplHHBI. "

B cummerpuunbix pamax oOpasoBaHHe TpeuMH Malo BJIHAET Ha
nepepeswBAOMKe CHAW B DHTeNSX H HOPMANbHbe CHIL B CTOMKaXx.
[losroMy ux SHaYeHH MOXHO NPHHMMAThb 0O Pe3y/bTaTaM pacuera
B ynpyrofi craauu pabothl. Hexoaa us sroro mpu pacuere pambl no fie-
dopMupoBanHOil cxXeMe (B NOBTOPHOM CTAaTHYECKOM pacueTe) CJeAyer
BLIYHC/IATB TOVIBKO H3rHGaiomue MOMEHTH B pHTeJsiX.

B nomobHux pacuerax uesecoo6pasro Hcnodb3oBate IBM.

10 718 289



n K repeumamans 0 UPHAATA CocToAwel us OZHOmpoJieT-
HbIX 0a/oK nepemenhof HECTKOCTH, PaCCYHTHIBAEMEBIX METONOM CHNl wujy
MeTomoM Jmedopmaru, .

Pacuer cucremm s LeOM  pekoMeHZyeTcs Bectn METOIOM  nechop-
Manuii,

Hannuue tpemun YUHTBIBACTC MHOTOKpaTHLIM NOBTOPeHHeM pac-
Y€Ta, npH KOTOPOM KecTKOCTh SJIEMEHTOB paMmbl KoppekTupyercs B mpo-
uecce pacuera, das KOPPEKTHPOBKH ecTKocTH o ATUHE purens opy
PasGuBaercs ma Jocratouno Goabloe  yucno YHacTKoB- (He Menee

KaeTca KecTKOCTb puresefi paMBl ¢ TpemimHamp s PACTAHYTHIX sonax
[IPHHUMATL NOCTOSAHHON no Beef MX LMHHE W paBHOH

Bl = 32 + (Ba "'Bz) k:
rae k— kosddunment npHBeeHus,
Mr—M

b= e &Mr
snech M, — MoMenT npu noseenuy TPeILHH, OnpexeNsieMeift mo 3asucy-
MOCTH
) M. =Ry, W + Pe -+,
M — makcumanbubii H3riuGaomul MOMEHT B S/IEMEeHTe; ero nomyckaercs
[IPHHUMATL DABHLIM MOMeHTY, BOCNpHHUMaeMOMY cedeHueM npu jocTH-

KEHUH GETOHOM _y ApMaTypoil pacueTHBIX CONpOTUBJEHUH; B, — mect-
KOCTb ceyeHuii afieMenTta c TPEIUHOA npH AeficTBHH MoMenTa M,

ho2

By = — 071
27, + Yy ;

EA: U () bhoEyw

By — xectkocTs ceuenup SMEMeHTa Ge3 Tpelwuw,

0,851 req
By = %5Eb1req
N 3 Pp

P — KoabuuuenT, YUHTBIBAOWUE BIuggue Zebopmanug 1013y yecTH
GeTona, onpenessembi no gopmyse ¢, = 0,5 (1 + ¢»5) mpm OTCYT-
CTBHH NIAHHBIX O PEOJIOTHYeCKHX CBOCTBaX GeToHa, ero BO3pacre B Mo-
MEHT BBELEHHS B SKCHAyaTammio g Ap.; 3HaYeHHe @y, paspeaercs npu-
HUMaTL 110 71a6n. 34 [10]; TIDH OTHOCUTENLHON BJAAKHOCTH BO3Zyxa 40 %
W HIXe @y = 3 (Tabn. 34 [10]).

B nosroprom cratmueckom pacieTe paM paccmaTpuBaoTcs Te ke
Cly4au 3arpyXeHus nocTOsHHON BpeMeHHOl (mnuTeNbHOH U KPaTKo~ .
BpeMeHHOH) Harpysox npu Vo= 1.

B pesyanrare [IOBTOpHOro cTathueckoro pacyera NOJIYYEHB! CJIeayIo-
LUUE SHAYCHHS UrHGAIOUIMX MOMeHTOR: ‘

Ma =—314,3 xH . M; Mpc = —633,2 xH . M; Mpa=_—5865 kH - m.
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CoortsetctByiomuit nposetsuit Moment B nepeoM npoJiete

B M,4+Mm
Mr2=M1___(gs+”zs+ wh A-l; BA=(39,16+488+ 12) - 8,8

-—3[4’3+586’5 = 509,47 xH . m.

Teneps npoBepum TpewwmnocToRKOCTS CeueHHA 1o G6inok-cxeme 23
npuin. 4. -

l. Tlpensaputesshoe wanpsixenne ¢ YHETOM CyMMapHHIX noTeph
Gsps = Vsp (Osp —0y) = 1,1 (560 — 284,58) = 302,96 MIla.
Kosddnunent y,, townocry HaTSXKEHUs] apMatypel
Po=1+Ay,=140,1=1,1.

3Hayenne Ay, npu mexanmueckom cnocofe HaTsKeHHs NpHHEMAaeTCH
paBHBIM O, 1.
2. 0,5, = 0, Tak Kak IOBEPXY pHrens mpensapHTENbHO HanpsAraemas
apMaTypa OTCYTCTBYeT.
3. Hanpsxenuns O; =G+ 0y -+ 0, = 3,64 4 35 + 13,44 =
= 52,08 Mlla.

4. 0, =0, TaK KaKk He yunTmBaem apmatypy A, H3-3a Maxofl no-
[NAZH CeYEHHS H yBeJHYECHHH 3HAueHH €p2 U M,,.
5. Ycuine TIpeABapHTE/ILHOrO 0G:KATHS C yueToMm CYMMAapHEIX [OTEPh

Py=0,,A5p— 0,4, = 302,96 - 1388— 52,08 . 226 — 408738,4 H.
6. Sxcuentpucurer yemnus P,

: oy — 0! . . —_ . .
eops = o,p,A,,,y;: 0sAsys __ 302,96 - 1388 43)186’;738 f2,08 226 - 331 _ 315.3 wu,
7. Hanpsixenne B Gerome cxxarofi 30HLH OT P, H BHemHef Harpysku
=— P Pemih—y) My o 4087384
T AT T ha o T = —gmin
408738,4 - 315,3 (800 — 366) , 509470 . 103 (800 —366)
- 1543 - 109 T 513 i = 9,49 Mlla.
8. ¢=16— Ob2  _. 1,6—-9’—49= 1,12.
biser 19,8
9. ¢>0,7.

11, 12. ¢ < 1. Yenopue me Bemosnsercs. [lpunnMaem @ = 1,

13. Paccrosmue or UEHTPa THKECTH NPHBEJEHHOIO CeueHms A0 BepXx-
Hell ANpOBOH. TOuKH

. Wred — 42,158 . 103 —
r' = Ay = 355 0T = 125,66 mm.

14. Tposepsiem yciopue
Wt;leh ser > Py (eopl —r— A’Ig;
1o* 29¢ .




Ie

62,2 10%. 1,62 = 100,6 - 10° H . mm > 448695, 1(315 9-—105,8) —
—7,31. 108 = 86 89 H . MM. ¥YcnoBue BHITOJNHAETCH.
Mowmenr oﬁmama OTHOCHTEJIbHO BepXHell FpaHHILl sifipa CedyeHHs
15. M,,= Py(es, + r') = 408738,4 (315,3 + 125,66) =
= 180,2 - 10® H . mm.

" 16. Mowmenr Tpemuﬂooﬁpasoeaﬂuﬂ

Mm = Rb,, oW+ M, —AM,,, =1,62.7377 - 10° 4 180,2— 0=
= 299,7 IS-I MM, TAe AMm=7~Mm YYHTHIBA€TCA MPH HaJIHYHH
TpEmMH B cmarom Getone.

Kosdduuuenr A ompenensem no opmyde .

A= (15-—) (1—(pm)—(l5 0422) (1—0,173)<0,

oy A, 366 206
rie 8= g0 47 = 835 —366 " 226+ 956 0,422<1,4.
Rot, serWV o 1,62 - 73,77 - 108 ©
Kosdduuuenr ¢, = (& Mo M) = B09AT 1 1802) 10 = 0,173 1.

Tak kak A<<0, To AM,, =AM, =0.
19, Ipoeepsiem ycaosue M, > M,,;

M, =299,7.10° H. uu<< M,, = 509,47 - 10° H - mm.

B cragum skcniyaTanMH pHreab paoraer ¢ TpemluHaMH B pacTaly-
Toil 30He.

4.3.15. Pacyer HAKNONHLIX CeYeHMN purens
o o6pa3oBanMIO TPELIMH B CTARMM DKCNIIYATALMM

CornacHo yKasamuam CHull 2.03.01-84, pacuer no ofpa3oBanHIO
TPEIl¥H, HAKJIOHHBLIX K NPOJOJNBLHON OCH, NPOHSBOAMTCA NPH HEBHINOJIHE-
HHH YCJ/IOBHSA

Q < ‘PbaRbt. serbho;

rae Q — nonepeynas CHAa OT NOJHOH Harpy3KH OpH ¥ ;= 1; @pg = 0,6
Ija Taxeaoro 6eTona.

[Nonepeunass cuia mo ocu cpelHefi KOJOHHH Omopni. B MOZKeT OBITh
NPHGIHKEHHO BBIUMC/JEHAa MO 3aBHCHMOCTH

Qs = (@s +v,2+ va)ly __ (39,16 + 482+ 12)-88 436,2 kH.

Tornza Qp=436,3 xH>0,6-1,62-300.740 = 215780 H =
= 215,78 kH.

VCAOBHE HE BHINONHASTCS H Tpe6yeTca pacueT HAKJOHHBIX CeYeHHH
no o6GpasoBaHHIO TPEHMH, KOTOPBIH NPOM3BOAMM NO OnoK-cxeme 25
_npua. 4. O6pasoBaHHe HAKJOHHBIX TPemHH OOBIYHO MPOBEPAIOT B ABYX
CeYeHHsAX:
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1. [lo benTpy onops purens Ha pac- 4, 4

Iy

cronnnn 0,3 -+ 0,06 4 22°=0,4975 m or -
OCH KOJIOHHBL o

2. B xouue JJIHHb 30HB aRKEPOBKH Ip; OT 3902 448
Topua puress Ha paccrosanuu 0,3 4+ 0,06 +- 754 2

+ 0,33 =0,69 M oT OCH KOJOHHEH, TIle 8600 )
0,3 M — paccrosiHe OT OCH KOJIOHHBI JIO ee
rpann; 0,06 M — 3asop Mexay xodoHnoii ~ Puc. 4.17. Tpomexyrounne

0,275 3HAaYeHHs DOUEepPeURHXx CcHa Q
# TOPLOM PHTeJIsi; —5— — PAacCTOsiHHe  OT
Topla pureis JO LeHTpa ero onopbl Ha KOHCOMH KOJIOHHHI
Iy = (0,05p1/Rop + A'p) d;
afech o, = 0,25; 05, onpene.nﬂe'rc;i ¢ Y4YeToM HOTepb O; — Oyl

Oyl = Ogp— O, — Gy — 03— Oy — Oy =
— 560 — 36 — 80 — 86,5 — 0 — 30 = 327.5 MIla;
Ap = 10; L1 = (0,25 - 327,5/24 + 10) 22 = 295 ym < 15d =
=15 . 22 = 330 mm. ~

~ Ipunnmaem l,; = 330 mm.

[MpoBepky npoH3BOJHM Ha yposﬂe LEHTPAa THXKECTH CEYeHHA [pH
y=366 MM u h—y =800 — 366 = 434 mm.

Tak Kak Ha y4acTKe MeXAy MeCTOM MPHJIOMKEHHs ONOPHOH peakuun
H paccMaTpHBaEeMBIMH CEYEHHMH HArpysKH MOXeT He ObiTb, TO NPHOMIH-
KeHHO 3HaueHHe Qs = Qmax = 436,3 kH. 3Hauenns nonepewnnix cua
B BblIEYKa3aHHHX JBYX CeYEHHAX MOTYT OuiTh NOJAYYEHH MyTEM MNPQ-
‘CTeALIHX Bbmucneﬂuu, TaKk Kak 3nopa Q JxHeinaa (puc. 4.17)

Q= 863, i — 0497%) _ 386,9 kH:
0, = wﬁ_ui;__i—-m = 367,9 H.

Ycunue npeiBapuTENbHOrO 'OGKaTHS C Y4eTOM BCeX moTepp P, =
= 408738,4 H u ero 3KCUEHTPHCHTET €53 = 315,3 Mm.
B ceveHHn Ha paccTOSIHHM Iy OT TOpuA, PHreJs:

ly= 497 5— 300 — 60 = 137,5 mm;

P, = P, ln 7 = 408,74 815 —170,3 kH.

B ceuennu I3 = l,,. CuenoBatrenbno, P, = 408,74 xH.
Janpunefimnft pacuer BezeM no Gjok-cxeme 25,
1. Hopmanbuble HanpsakeHHs ¢ Ha YPOBHE LEHTPA THKECTH CEYeHH#
opr y =0 B Tex xe CeueHHAX:

P, 170300 : .
0 = b = e 30 = 0,507 MIla;
0, = L4 = 208738 _ ) 99 MITa.

= Apeq . 3355 - 109

Tak kak o0, — CKHMalOIUEe HAOPsXKEHHSl, TO NPH BHYHCJCHHRA
Omt (Omc) NOACTaBRAEM HX CO 3HaKOM MHHYC.
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2>. PHrenb HMEeT MOCTOSHHYIO BHICOTY.
3. Mostomy Q, = 386,9 kH;

. Q, = 367,9 kH.
4 KacaTeﬂbele HanmeeHPm B TEX XK€ CeUeHHAX
: Q1S reg _ 386900 - 28463 - 105 _
Vo= b 1543 . 105" 300 = 2,37 MIla;
QuS, red _ 367900 - 28463 - 10° _
T =15 = 1sasi0v g0 — 22/ Mlla,

rne Sl,,d—c'ramqecxuu MOMEHT anBeAeHHOH tmomazm Bepxneu 4YacTH
- CeYyeHHA OTHOCHTEJILHO HyJIeBOH JIHHMH,
St rea = 300 - 400 (434 — 200) + 2 (20 - 400) -2— 1.34-.650-17 =
\ = 28463 - 10 mm®.

MecTHHE CXHMAWOUHE HANPAXKEHHA Oy fc OMpEJEsseM B TeX e

CeYeHHAX:
B CeueHHH Npu x = 275/2 = 137,56 mm;

a= ¥ =I5 _ o170
366
B = 7 = gz = 0,457,

e o H ﬂ OTHOCHTEJIbHBIE KOOpDAHHATH TOYKH, s KUTOPOﬁ BbIYHC-

R S 253[ 3— 28y B, ]
S g loc = pp (1+ al) (“1 + 51)
386 900 2 0457 [3—2. 0,157 0,457 .

B CEUEHHH NpH x=l —0 5c=330—0,5 - 275 = 192,5 mum:
ay == =125_0094 B, =p, =0457;

R = 500
q, loczg_ﬂ.%[s—aﬁ’ ﬁz ]
sPCTBE |(1Tral)t (dd+Ba)
267900 2.0,4572|3—2 . 0,457 0,457
T 300- 80 " 314 [ (1 + 0249 — 0288+ 0.4572)2] = —0,69 MIla.

5. I'naBHbIe pacTAruBaollHe H IVIABHbIE CHKHMAIOMME HaNPAIKEHHS:
IJs ceveHHs npu x = 137,5 mm:

o';n, = OX+;1/. {o¢ '_‘l: V(c +°y loc) + xy_

me

—0,507 — 1,295 —0,507 — 1,295
= LI (SO g 7

= —0,901 4 2,53) MIla;
oo . Omt = —0,901 + 2,53 = 1,63 MITa;
me = —0,901 — 2,58 = —3,43 MITa;

208



ANl ceyeHHs npu x = 192,5 mm
c o 4/ [o,+0c 2
i B

2
_ -1,222— 0,69 4 ]/ (—1,222— 0.69) 1297 =
= (—0,955 L 2,46) Mla:
Omt = —0,955 4 2,46 = 1,505 MTla: .
Om. = —0,955 — 2,46 = —3,415 MI]a.

7. aB=0,01-.30=0,3,

rae o = 0,01 aaa raxenoro Geroma; B — kjace Gerona mo npos-

HOCTH Ha exarue, MIla.
8. Kospduuuento:

l—omc/Rb, ser _ 1+43,43/19,8 = 92 35:

Vo= G raB  — 02703
' — 0me/Ry, ser 1+ 3415/19,8
Tos = —53 Fab ~ orto3 = 2,.34.

10. 54> 1. Tlostomy mpumnMaeM y,, < 1.
11. TlpoBepsieM yclIOBHE Omt << Vo4 Rot, ser

Omt = 1,63 > PpuRst, ser = 1 - 1,62 = 1,62 MTTa.

Ycnosne He einonusercs. CienoBarenbHo, TPEILMHOCTORKOCT  KOR-
LEBOr0 y4acTKa purenst B NPEejesiax 30HbHI aHKEPOBKH [, He obecreuena.

4.3.16. Onpepenenue wWupuHbI PacKpbITHA
HOPMANBLHBLIX TPeu{MH :

Pacuer Bhinonnsem no Giaox-cxeme 26 npua. 4.
1. B Hauwem npumepe ycaosue M.y < M. He BbInOAHsETCE H pHreas
paboraeT ¢ TpEeWHHaMH B pacTAHYTOH . OT HAarpysKH 30He,

Mee =299,7 - 10° H - mm << M,, = 509,47 . 108 H . .

2. B cxarolt some Takme 06pasyioTcs TPEILHHbI, YTO BHIABJEHO pacye-
TOM 110 06Pa30BaHHIO HOPMAJIbHLIX TPEIMH B CTANHH WSTOTOBJEHHS,

3. BoiuncieHue HeOGXOMMMBIX s pacuera KoO3(QPUUHEHTOB BegeM Mo
6nok-cxeme 27 npua. 4. ‘

1. Kosdpdpunuenr _
1,62 - 62,2 - 108

Rbt, serW;ﬂ —
Pm = p; (opt — N — M, — #B695,1 (3159 — 105,8) —7,3 - 10°¢ — L159.
2. 9,>0,45. . : '- o

3. ¢, > 1. Tpunumaem o, = 1,

4. Kostpuunent y )

b= _Y_ . AwtA 366 1384226 739,
T h—y Ayt A+ A} " 800—366 1388 I 226 F 226 — /9%,
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4

6- 6<lp4- N ’ .
09 . - 0,9

7. A= (1.5—-6‘) (=) = (1.5—m) -(I—=1=0.

8. Ipunumaem A; =0.

BosBpamaemcst k GJ0K-cxeme 26 npni. 4.
4, Ycuaue npenBapHTeNbHOrO O06KAaTHA

Py 1 == (1 — Ay) Py = (1— 0) 408 738,4 = 408738,4 H.
6. DKCUEHTPHCHTET sTOrO yCHJ/IBA
. €spg == Y — €op2 — Qgp = 366 — 315,83 — 50 = 0,7 mm.
6. Kos¢pduument

8 = Mpg+ Pyesps 509470000 -- 4087384 - 0,7 _
bR, o . 00 7521%- 198 =

PRd

0,152.

B jaHHoM pacueTe CiefyeT yuntbiBaTs apmatypy As, u As. Hafinem
pabouyio BLCOTY CEUeHHs C yueTom 3TOH apmaTypel. Paccrosnme of
HHIKHel TPAHH CeYeHWs JO UEHTPa Taxectd apmaryps A, u 4,

4. Asptisnt Asa, _ 1388 -0 4226 . 35
1™ A + 4, 1388 1 226

Torga paGouas BeICOTa CeveHHA
' hy=h—a, = 800—47,9=752,1 mu.
A,=0; A, =226 mm.

= 47,9 MM.

7. Kosdunnenr

o
o= (Asp -+ As) ‘
gy \ie _6,89/2 - 0,45 (0 +226)
P = bk, = 300 - 752,1 = 0,007,

E 2,108
,I'RCG-F;— 5~ 10"—6'89'

h
8. by = or(1— 2k ) = 0,007 (1 — g-57) = 0.0067, rae j = 2=
-2 .26 =052 MM .
| My Prtypy _ 509470000 + 4087384 - 07 _ (o4 oo

9. € 0t = —"p, 087384
10, 11. OTHocHTe/bHAA BBICOTAa CHATOR 30HH GeToHa
‘ ﬂ+i§l_g’_'}ill t 11,8¢5, go¢/ho =8
, pe
o A T 1,8 4 0,007
EEPPI £3 11T 3 L Ry A 0,286 <1,
10 - 0,0072 - 6,55 C 7521

. Agpi-A 1388 + 226
rae ll-—mﬁ;o—‘ ’m - 0,0072. )
12, Ycnonsue & > hf /hy = 52/752,1 = 0,069.



13. b= bj = 300 mm.

14. INneuo BHyTpeHHEeH NapH B CeYEHHH C .'rpeumﬂbﬁ .

hi®s/he + E'] [ B2 . 0,007/752,1 4- 0,2862
2= h°[l T 752.’1 l———=@o7 +0,286) ]
. = 637,03 mm. L
15 0. = Ma—Prz—eo) 509 470 000 — 408 738,4 (637,03 — 0.7)
U8 A+ A9 2 (1388 1 226) 637,03

_ = 242,7 Mlla.
16. e, tor = 1247 MM > 0,8h02=50,8 -3’5752,1 = 601,7 mm.
h—x—a, 800 — 215,1 — y
17. 6= F—r—a = 500 — 215.1 — 479 = 1,024, rae x=Eh,=
= 0,286 - 752,1 = 215,1 mm.
18. 0, =agq - 6 = 242,7 - 1,024 = 248,5 Mlla.
19. 0, - Gpp = 248,5 + 302,96 = 551,56 < Rs, or = 590 MIla.
20. IlupuHa pacKpHITHA TPEILHH OT HENPOLO/IKHTENBHOTO AeACTBHA
 noJiHO# HarpyskHd 3} :

t

Quret = Glcpm%—i20 (3,5— 100p) Y/ d =
e1.1.1-2885 90(3,5—100.0,0072 V22 =0,202mm, ...
1.9 - 10 i

rae 8, = 1 1ns wsruGaemMbix 3JIeMEHTOB; @ =1 npH HeNpOAOJIKHTEb-
HOM JEACTBHH NONHOR Harpy3ku; 1 =1 npH cTep:KHEBOH apmarype
NepHOAHYECKOro NPOQHIA.

Tenepb BHIYHC/AEM B TOH 2Ke IOCTEAOBATE/LHOCTH LIHPHHY HENDO-
JOJDKUTEILHOTO PACKDHITHA  TPEHMIHH dercp  OT JEeHCTBHA  AJHMTENbHBIX
HATPY30K, TO €CTb NOCTOSAHHOH H BPEMEHHOH JVINTE/IbHOH HArpysoK NpH
y) = 1. Marn6aiomue ONOpHbIE MOMEHTH NDH STOM sarpyxennn: Ma =,
= 253,03 kH - M 5 Mps = 520,54 kH - M.

Torza NpoNeTHHA MAaKCHM&IbHHIH MOMEHT : . S

(g5+v,)l:_MA,+MBA -

, >Mz = 8 2 ‘
_ (618 8 B+ 5203 _ 456,9 xH - m.

Pacuer seneM no 6aok-cxeme 26 npua. 4. Hcnonbsyem aanHbie npe-
AnzyIero pacuera (no. 1—95).
M; + Paeapy __ 456900 000 + 4087384 -0.7 __
6. 6 = AR, o 300 75513 . 198 = 0,136.
_ My Pyegpy _ 4569000004-408738,4 - 07 _
9. e, fot = P.ﬁﬂ 1087384 = 1118,5 mm.
' 1 15+ 94 '
10, 1l §=——735@ 5y T 118, tu/be—5
_ 10pa :

/'-13+ |+W%+o,goﬁf+l 11185 =0,308< 1.

( 11185
oo 6ss Ml
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12. § =0,308 > hj/h, = 0,069.
[Inevo BHyTpeHHeH napbl B CEYEHHH' C TpElUYHHOH
14.

ht o /by + E’] [ 52 . 0,007/752,1 4~ 0 308’}
f f — > ) + El —
2= h°[l — g ro ) T - SEwrreme ) =
C= 638,5 MM. .
15.
_ My— Py (2 —egg) _ 456 900000 — 408 738 4 (6385 — 0,7)
S ey e (1388 T 226) 6385 = 190,8 Mlla.

16. e, 1t = 1118,5 MM > 0,84, = 0,8 - 752,1 = 601,7 mm.
h—x—a,  800— 231,86 —35

17 ==& == 216 —479 = 1024,

rae x =Eth, = 0,303 - 752,1 = 231,6 mm.

18. 0. =0,46 =190,8. 1,024 = 195,6 MIla.

19. 0, + 052 = 195,6 + 302,96 = 498,6 MIla << R; ,, =590 MITa,

20. Hava/mbHast WMPHHA PACKDHLITHA TPEWHH OT MOCTOAHHOH H IJIH-
TeNbHOH BPEeMEHHOH HArpy3oK (NpH HX HenpoAONKATENbHOM IefcTBHH)

Gore, 2 = 8o 20(3,5— 1000/ =

=11 15285 .20(3,5— 100 - 0,0072)}/ 32 = 0,16 mm.

' Tenepb onmpeXeluM IIHPHHY NPONONIKHTEIbHOrO PacKpHITHS TPEWHA
Qcre3 OT NMOCTOSHHOR H AJIHTEJbHOH BpeMeHHOH Harpysok npu 7= I.

JTOT pacueT HauvHaeM C onpeneleHHs @s. OcranbHpie BeNHYHHH
YI3BECTHH M3 npeabiaymero pacuera.

[04
5o, (Asp =+ Ag)
_ W 6,89/2..0,15(0 4 226)
7. gr= bh, = 300 - 752,1 = 0,023.
h¢ 52
10, 11. OrnocuTesnbHAs. BHICOTA CKATOH 30HE GETOHA

g — 1 + lv5 + CP’ =
ﬂ + 1 + 5‘(6] +11) ll,5es. tDt/ho —"5
. 10pa + :

1 i, 1540028 1
= + — =10,305<1.
[+5(0,13610,0212) T 11185 __ ' *

L8+ 10 - 0,0072 - 655 1 "-“’5'_752,1 -5, B
oy [y Mot L [ -52.0,023/752,|+o,305=]_

14 2= h"[l"‘,;2.(cp,~+—§)i] N 7521 1= - -2(0,0231-0,305)

U =eBm




15.

+

My Py(s—ey) _ 456900000 — 4087384 (6438 0.7)
Ost = e+ 47 zs - (1388 F 226) 643,8 = 187,2 ‘ Mn?:

16. €, tot = 1118,5>> 0,8k, = 0,8 - 762,1 = 601.7 mm.

_h—x—a; 800—2294—35 L .
17. 6= i = 80— A—9 1,12, rae x = Ehy == 0,305
% 752,1 = 229,4 mm.

18. 6, =0,8=187,2-1,12=209,7 MIla. - :

19. 05 4 Ogpr = 209,7 4 302,96 = 512,7 <Ry, ey = 590 MIla.

20. IlupuHa NpoAOJKHTENHHOTO PACKphiTHA TpEMHH OT IOCTCAHHORM
H LJHTEJbHO AeficTBylomel BpeMeHHOR Harpysok

s = O 2 20 3,5 — 10000 /@ = 1+ 1,492 - 1 {50 %

% 20(3,5— 100 - 0,0072))/ 22 = 0,256 wm < 0,3 wy, rae @ =1,6—
Z 15y = 1,6— 15 - 0,0072 = 1,492, :
Henponomxutebuas WHPHHA PacKpLHITHA TPELLHH

Qere = Qere, 1™ Qere, 2 + Qore, 3= 0,202— 0,16 + 0,256 = -
= 0,298 MM << 0,4 MM,

4.3».17.‘ OnpepenexHme WHPHHLI PAaCKPLITUA ‘ -
HAKNOHHLIX TPEWMH i

Tak KaK TPEWUHOCTONKOCTb KOHNEBOTO y4acTKa PHrels B npenesax
" 30HBI aHKEPOBKM He ofecneueHa, TO HEOGXOANMO ONpefeINTh IHPHAY pac-
KPHITHA HAaKJOHHHIX TpemuH. [IpoBepaem ceuenne B ‘B KOHLE JJHHDI
30HbI aHKepOBKH Ha paccToarHH 690 cM OT oCH cpeaneil KonoHHEL. B aToM
CeYeHHH 3HAUEHHEe NOIepeuHoil cuabl @, = 367,9 kH (u3 pacyeta Ceye-
HHH pHreas no o6pasoBaHHIO TpeiHH).

IllupuHa pacKpHITHA HAKJAOHHOH TPEmHHBL OT HENPONOIKHTENLHOTO
ZeHCTBHS MNOJMHOH HArpy3KH BHIUHCAAETCA NPH cAeAyIOMHUX 3HAYEHUNX
KosdbunuenTos: @; = 1; n = 1,3 mia CTEPXKHEBOH TNAAKOH . APMATYPHI,
TaK KaK MONEPEYHble CTEPKHH NPHHATH glo AL~

OrHowenye MoayJedl ynpyrocrit : :

_Es_21-10°
o = Fb_2|9‘ 106—7,24.

Kos¢pdHuneHT apMHPOBaHHA

rae Ag, = 78,5 Mm?, 5= 150 Mm.
Hanpsixkenne B XoMyTax

 (Q—Quy) s __-(367 900 — 240 383,4) - 150 _
O'sw - nASZUlho - 2. 78,5 A 740 -_ 164,6 Mna,
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Py 0.1 408 738,4
Ry obhy 7% 1,62+ 300 - 740

IEJIOro Gerona;
0,895a (1 + @r) Rys, corbho 0,8 1,5+ 1,114 - 1,62 + 300 . 7408
le = c = 1850 =
— 192306,7 Mla
=25k, =2,5.740 = 1850 mm;
le > q)bS(I +(Pn) Rbt,serbho =0,6 * 1'1 4. 1962 - 300 . 740 =
= 240 383,4 MIla.

IMpunumaem Qp = 240383,4 MIla > 192306,7 MIla.
[lupuna uenpomomxuTeNLHOrO pacKpbiTHA HAKJIOHHBIX TpEUHH OF
ReHACTBHSA NOJIHO HarpysKH

=0,114; ¢ = 1,5— 19 18-

tne ¢, =0,1

L e

0,6050dwh _
Qere 1 = Py i =
Eg ;¥ + 0,158 (1 + 20t
) .
_ - 1.0,6.164,6.10.1,3 =0,17 mm.
2,1.105. a5+ 01529 - 10¢ (1 42 7,24 - 0,0034)

BelyHcnuM  mHpHHY HenponOnKHTENBHOTO PAaCKPHITHA HAKJAOHHBIX
TPEMHH dcrep OT ACACTBHS NOCTOSHHOA H AMHTEILHOH BPEMEHHON Harpy-
80K. Jlnsi 3TOro mpHONH3HTENbHO Ompele/HM SHaUeHHe Q NO OCH cpef-
.He#l KOJIOHHBL

d= (g5.+20,) L _ 39,16 +248) 88 _ 383,5 kH.

Lot
- B ceuennn Ha paccrosnun 690 MM OT OCH CpExHEl KOJOHHHI

o __383,5(4,4—0,69) __ 3934 xH
_ Q= g %% ‘

""" HampseHne B XOMyTax
— (Q—Qn) s _ (323400 2403834) 160 _ 107,2 MlTa.

O = Aty 2.785 - 140
" Torna ) |
@; 0,60 duwn =
Qerc 2 = 4
E; 2% +0,15Ep (1 + 22po)
. (1] .
1.06:107,2.10. 1,3 = 0,113 Mm.

2,1+ 108 . 71_406 + 0,15 29 .'104 (1 4-2 - 7,24 - 0,0034)

Kospduunesr ¢; = 1,492 npu npono1KHTEJIbHOM LeACTBHH HOCTOAH-
HOR H JJHTe/]bHOH BPEMEHHOR Harpysok H beToHe €CTeCTBEHHOH BJaX-
HocTH. OcTasnbHble BeJTHYHHBI Te e, 4O H IPH BBIYHCIEHHH Gy
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Torpa
@1 0,60gduM

J 32 40,158, (1 + 20ka)
0

_ 1,492 - 0,6 - 107,2 - 10.1,3
o1 - ‘057% 40,15 - 2,9 - 108 (1 4 2 + 7,24 - 0,0034)

[lupnHa HEMPOAOMKHTENLHOTO DACKDHITHA HAKJIOHHMX TPeUHH

Qere = Qorey — Gercg + Qeres = 0,17 —0,113 + 0,168 =
= 0,225 MM < 0,4 Mm.

=

Qere3 =

=0,168 MM << 0,3 MM.

4.3.18. Nocrpoenme 3NIOPLl Marepuanos

JIns SKOHOMHH MeTalIa uacTh MPOJOMBHON apMaTyphl, fMOAOGPaHHOH
{10 MAKCHMATLHOMY SHAUEHHIO H3rHOIOUIHX MOMEHTOB, OOPHIBAETCA B Ce-
geHHAX, The OHa He Tpe6yeTcA B CBA3H C YMEHBUICHHEM H3THOAIOMIHX
MOMEHTOB M TJe MPOuHOCTh HOPMAJbHBIX CedeHHH obecneunBaeTcs OCTaB-
mefica apmarypo#.

Ilna onpenejieHHs CeyeHuil, B KOTOPHIX 4acTb cTepXKHelt npoRONLHON
paGoueft apMaTypsi MOXeT OwTh 06OpBaHa, CTPOHTCA SIIOpa MaTepHa-
noB. [To Heft rpaduyeckH ONpene/sioT Mecra TeOopeTHUECKOro o6priBa
CTepHell B TOUKaX MepecedeHHA Orubaiome SmOpH H3rubaloux MOMeH-
TOB W JMHHUA SMmops MaTepHatoB (cM. pHc, 4.16).

Tak KaK NpOYHOCTh HAK/JOHHHIX CEUEHHH NO MOMEHTY B TOUKe Teope-
THYECKOTo 06phiBa cTepxKHell He o6ecneunBaeTcs, TO HX 3aBOAAT 32 TOUKY
TepPETHUECKOTO OOPEHIBA HAa WIHHY [, KOTOpas HAa3HIBAETCH safie1KoH
06pLIBAEMEIX CTepXKHeli H OOecrevuBaeT MPOYHOCTh HAKJIOHHOTO cede-
HHSl ¥ HAJHYHe [OCTATOUHOTO KOJIHUECTBA MONepeuHOH apMaTypH AIs
KOMIEHCAIHH 4YacTH OGOpBaHHOH NPOAObHOR apMaTyphl.

Bennuuna [, npH OTCYTCTBHH ,OTTHOOB OMpeJEA€TCA 0[O 3aBHCH-
MOCTH :

_ 9
by = 5+ 5> 204,

Aginnt
rie Ju = &—s’—"f—‘—; Q — nonepeuHasi CHJIa B CeUEHHH, MPOXOAAIIEM uepe3a

TOYKY TeOpeTHUECKOro O6pbiBa; d— IMaMeTp OGPHBaEMEIX cTepxHei;
w; — YCHJHE, BOCIPHHHMAEMOE MOMepedHoH apMaTypot Ha eAHHHLY
AJHHLL pHTeJIs, ' -

B JanHOM npHMepe NPOJeTHAs apMarypa purefedl NpHHATA npexsa-
PUTE/ILHO HANMpATaeMON H 103TOMY OHa He OGphIBaeTcs. OGopBaTh B 5TOM
cyuae neaecoofpasHo TOMLKO 4acTh ONOPHOA apMaTyphl,KOTOpas He NOA-
BepraeTcs npeapapHTEJLHOMY HaNpAXKEHHIO.

JInsi NOCTPOEHHS SMIOPH MATEPHANTOB HEOOXONMMO ONPEJEIHTL HSTH-
6aioliye MOMEHTHI, KOTOpPbieé MOTYT ObITh BOCHPHHATH CEueHHEM pHIeJd,
32apMUpOBAHHOTO M0A06paHHON paHee apMaTypo# MO 3aBHCHMOCTH

M = RsA.»h_og’
rge { onpejenserca u3 TaGa. 4 mpua. 2 N0 3HAYEHHIO §=%bi;-‘.
. ' 0
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Tabauya 4.8

Cesenus oivi by, u Rs A, : ¢ | M), kHu
Y onopw A | 3 22A 111 | 800 — 80 - 365 1140 | 0,124 [0937 | 285
22
Y onepm B | 25 32A I1I;{ 800 — 80 - 365 2223,8( 0,24 10,88 525,8
caeBa 1 28A 111 32
B nepsom |2 12A 111 | 800 — 26 = 365 226 § 0,023 {0,9884] 63,1
upoJere, - =T74 ‘
ROBepXy
B nepsom {27 20A 1V;| 800 — 50 = YseRs = | 1388 0,243 10,878 | 550 -+
nponere, == 750 = [,18X +62,36==
TIOHH3Y 209220 1V;| 800—35=1| x 510 =612, 36
2124111 =765 365 226 | 0,0235|0,9882

Briuncrenne opaunar smops MaTepHa/ioB cBelleHO B Taba. 4.8,
POXOLAUIKX Yepe3 TOUKH
bl M0 3MmopaM Q (puc. 4.18),

3HaueHHs NONEPEUHBIX CHJ B CeueHHsx,
TEOPETHYECKOTO OGpLIBA CTEpXKHell, BhUnC/Iel
Paccroanns or ocn onmop A U B 1o stux

Marepuanos (cm. pue. 4.16).

OnpeneasieM suavenus |
Y onoput A (na paccrosuu

Qa = 333,8 + 49,4 — 383,2 kH:

por ISl BCEX DACUETHHIX CEYeHRUH.
u 0,75 M or ocu onopw A, puc, 4.18):

CeYeHHN YKa3aHbl Ha smiope

Qa 383 200
or1 =2_q-;;+5d=W86,5+5. 22 = 779,8MM,
BIeCh g, = RsA:wln - 365 '2;%5 2 _ 286,5 H/mm.
SHauenne I, NOMKHO 6LiTh He MeHee 20d, To ects 1, > 20d =
= 20 - 22 = 440 mm. Tlpunumaem Ly, =779,8 mum.

J338
‘W“{I\
W 1

2000,

%

¥ onopel B (sa paccrosnum 2 M or

OCH OIOpHI)

p ' Qs = 284,3 + 37,7 = 322 xH:
4407 | 4785 —k =581,5 MM,
e 3768
e 0 e g, =R 8BS 200y,
4183 4617 [ l

Suauenne I, , ZOMKHO 6WTH He Me-

L
a

8800
Puc. 4.18. TlpomemyTounne 3nage.
HHA nonmepeunbix CHA ¢ B ToyKax

TEOPeTHYECKOro O6pPHBA NPOJOVILHOI
apMatypu
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" nee 20d, TO ecTh prae® 20d=20.32 =
=640 mm. Ipunnvaem 1, , = 640 mm.
Opaunater smopw MarTepuasos pH-

rejiss cpenHero IipoJieTa BRIYMC/IAIOTCH
aHaJIorHyHo,




Onopuas paboyas apmarypa Ha omopax A u B cBapusaercs BaHHOH
CBAPKOH C apMaTypo#l TakHX e 1HaMeTpPOB, NPONYUIEHHOH 4epes TeI0
NPHUMBIKAIOWHUX K PUreaI0 KOJNOHH. ‘

Ha rtopuoshix yyacTkax pHreeli B npelenax SOHb! BAHSHHA mnoneped-
HblX Iedopmanuil MpeIBAPHTE/NILHO HANpPsAKEeHHOH apMaTyphbl yCTaHaBJIH-
BAIOTCH" NOMOJHUTENLHEIE CETKH.

Y onop puresefi Ha y4acTKax HX MOHUXKEHHOH BHICOTHl NMperycMaTpH-
BaeTcs JONOJHHUTEIbHAS MOONEpPevYHas apmatypa YMEHbIIEHHOH IJIHHBI,
unymas ¢ warom 75 mMm. Cedende 3TOH nomepedHoON apmartyphl MOMeT
ObITh NPHOJHKEHHO BbIUHCAEHO 0O 3aBHCHMOCTH

_0,29,4RpAg 0,2 1,18 510 . 1388
A, = R = T = 586,2 Mm2.

Ipunumaem 10 @ 10AIIl, A, = 785 MM > 586,2 mm? (mBa Kap-
Kaca).
B BepXHell uacTH OMOPHBIX YYACTKOB pHTeJell MOHIXEHHOH BEICOTHI

YCTAHABJIMBAKTCH JONOJHHUTEJbHBIE OPOAOJBHBIE CTEDXKHH, [IOWALL
CceyeHHa KOTOPhiX MOXKeT GRITh HpHﬁJIH}KEHHO onpenejeHa n0 3aBHCHMOCTH

A, = 0,002bh, = 0,002 - 300 - 760 = 456 mMMm?,

Tlpunumaem 4 @ 12A111, A, = 452 .mm? =~ 456 mMm>.
KoHcTpynpoBanue puresisi npuBEIEHO Ha DHC. 4.16.

4.3.19. PacuyeT KONOHH

KosoHHK paM pacCUMTHIBAIOTCS KAK BHELEHTPEHHO cXKaTble 3JIeMEHTHI
OT COBMECTHOTO [eliCTBHSI H3rHOAOILHX MOMEHTOB H 0POJOJLHBIX CHJI.

Smopel H3THOGAONHX MOMEHTOB B CTOHKAX HHXXHETO 5TaXa NMPHBENEHH
Ha puc. 4.9; 4.10; 4.11; 4.14.

[as onpeneseHdss MPOAOJNBHBIX CHA, IeACTBYIOUIMX HA KPaHHIOO
CTONKY, B Ta6s. 4.9 npHBelieH NOACYET HATPY30K OT MOKPHITHA H MeXuy-
9TaXXHOTO NEpeKpPHTHS ¢ TIpys3oBoi nJuowaid 6 X 4,5 = 27 M%. laa
cpeanefi cTofiky rpysoBas miowagb 6 - 9 = 54 Mm%

3Has pasMepnl CEUEHHsT KOJOHH, MOXKHO BBIYHCJIHTb Bec KpadHeR
KOJIOHHBI BLICOTOH B ONHMH 3Ta:

0,4-04.48.25-095.981.1,1=19,68 kH
H cpefHell KOJIOHHBI Ha ]Ba HHXKHHX 3Taxa:
'0,4-06-48-25-095-981-1,1=2952 gH.

3Has HATPY3KH, AeHCTBYyIOU[HE HA KOJIOHHbHI, MOXHO BHIYHCJIHTbL MpO-
IOJbHBIE CHJIEL B KOJOHHAX KAXIOTO 3TaXa B CeUeHHsIX BBEPXY H BHH3Y
OT BceX BUIOB Harpy3ok (Ta6n. 4.10, 4.11). Ha ocnoBaHum JaHHBIX
tabn. 4.10, 4.11 u puc. 4.8, 4.9, 4.10, 4.14 cocrasnsem TabiA. 4.12, rue
onpeleseHbl pacyeTHble COYETAHHsl YCWJIHH, BO3HHKAIOMKX B Kpafuel
B cpexnHell cToliKax paM mepBOTO 3Taxa.

OG6BLIYHO pacUeT MPOH3BOAAT MO HECKONbKUM KOMOHHALMAM YCHIHM
¥ NPHHHMAIOT GOMBIIYIO MJIOWAAb CEYeHHA apMaTypel. B AanHOM npuMepe
I paMel TIEPBOTO 3TaXa [0C/IEI0BATENLHOCTL pacyeTa paccMoTpeHa s
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Tabauya 4.9

3uauenust Harpyskm
Bux Harpysks npH yj = 1, kH pe yf > 1, xH
07 nokpuitus
Ilocmoannas
Kposas 1,85 - 27 = 49,95 | 2,408 . 27 = 65,02
IMaseap n Geton 3aMoHONH4HBaHHA 1,49 . 27 = 40,23 1,64 - 27 = 44,28
Prreas 9+ 4,5=3555 | 8,69.4,5= 39,1
Hroro 125,73 148,41
Bpemennas ‘
Cuer 07:27=189 0,98 . 27 = 26,46
071 nepekpuiTus
Ilocmosnnas
Ioa 0,98 .27 = 26,46 | 1,66 « 27 = 44,55
Ilanens u Geron 3aMOHOMNHYHBAHHS 2,52 . 27 = 68,04 | 2,77 -.27 = 74,8
Heperopouky . 1,42 . 27 = 38,34 1,56 . 27 = 42,1
Pureas 79-45=23555 | 869:45= 39.1_
Hroro : 168,39 200,6
Bpemennan h
K patkospemennas 227 =54 2,427 =648
Janrensnas 8.27=216 9,6 . 27 = 259,2
Hroro 270 324

OfHOH KOMOHHAUHM YCHJHH: H3ruGaloOmufi MOMEHT OT NOJHOM HarpyskKu
M = 214,3 xH - M u cooTBercTByIOIlas STOMYy MOMEHTY NpOAOJbLHAs
cuna N = 1785,6 xH. HsruGaomuli MOMeHT OT BeTpoBoOil Harpysku
cocrapaser M, = 0,9 -.12,89 = 11,6 xH - M, rae 0,9 — nouuxkaiounit
KO3(ppULHEHT, BBOXUMBIH A5 MOMEHTOB H POJOJBHEIX CHJI OT KpaTKOBpe-
MEHHOH HAarpysKH H OT BeTpa BO BTOPOM OCHOBHOM COYETAaHHM yCHJuil.

B npakrure 11poekTHpOBaHHA OOGBLIYHO KpafilHe KOJOHHBI TOXEe apMH-
PYIOT CHMMETPMUYHOR apMaTypoil. _

B rtabanne 4.12 npusegeHw! 3HadeHHs HWSrHOGAIOHX MOMEHTOB Ha
YPOBHE LIEHTpa TAMKECTH pHresia. MoMeHTH B ceYeHHAX KOJIOHH HAa ypOBHE
HHXHeli rpand pureneii MOTYT OhITh BHIUHCJEHH H3 NOJOOHA Tpeyrofb-
Hbix smop M (puc. 4.19). :

Hrak, opu nosnom momente M = 214,3 xH . M MomeHnT or Berpa
My = 11,6 xH - M. Torna MoMeHT OT BCex OCTa/NbHBIX Harpysok M: =
= 214,3 — 11,6 = 202,7 kH « m. [Nonusy pureis

Q/B3H —y) o (2/3 - 4800 — 366) :
M‘ =M —273—H—=l 202,7 . 108 WB 179,5 - 10°H « MM,

rie H — BhICOTa KOJIOHHH NEPBOTO STaXa, BXOAsUiaA B paMmy 4.
Or Betpa , ‘ ,
My = 11,6 . 100 EE 200 = 50)

s — = 10,3+ 10° H .,
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Yo Cornacio CHull 2.03.01-84, ana yuera
BJAMAHUA AIHTEIbHOCTH JEACTBHs HArpysoK
HA NPOYHOCTH KeJe300eTOHHBIX 3JIEMEHTOB,
HX CJefyeT pacCYHTbiBaTb Ha ABa CJydas:

Ha JeficTBHE NOCTOSAHHBIX, BpEMEHHBIX LJIH-
TeJbHBIX H KPaTKOBPEMEHHBIX Harpysok Kpo-
Me HArpPy30K HElPOLO/IKHTEJBHOrO IeACTBHSA
(Betep, KpaHbl, Harpy3KH, BO3HHKAIOUIHE NPH
M3TOTOBJIEHHH, TPAHCIOPTHPOBAHHH M T, II.);
1898 . pacueTHhle COMPOTHBJIEHHA 6etoHa Ry, ¥ Ru
@ BBOAATCH B pacuer NpPH Yy = 0,9;

Ha JelicTBHe BceX HArpy3oOK, BKJKOuas He-
NPOOMKHTENbHbe HArpY3KH (R, ¥ Ryt BBO-
ATCST B pacdeT OPH Ve = 1,1)

[lpu Hanuuuu HArpy3oK HenpojoMXKH-
TeJbHOTO JleficTBHA pacdeT BeJeTCs TOJLKO
Mo BTOPOMYy CJydal0 MPH BHINOJIHEHHH YC-
JIOBHSL:

2400

2143

by

25 x4800

4800

Py < 0,77Py,

4 rie P;— ycuiHe OT Harpysok, HCnojbsye-
248  Mbix npH pacueTe no nepBOMY Cayuaio; P —
Puc. 4.19. 3mopa Hsrubalomux  TO Ke, 10 BTOPOMY Caydalo.
MOMeHTOB B Kpafinefl Kofourne  Ecqy Harpy30K HeNpONOJIKHTENLHOTO JieH-
HpH BTOPOM OCHOBHOM CcOde-
TaBnH yound CTBHsl HeT, TO pacyeT WPOH3BOAUTCH TOJIBKO
0 NepBOMY CJydaro. :

B nanHOM npuMepe pacueTa K HeNPOIOJKHTE/NbHEIM HArpy3kaM MOXeT?
6LTb OTHECEH TOJIBKO BeTep. PacueTHele YCHJIHs, BBIYHCJEHHBLIC BhIINE:

M = 179,5 + 10,3 = 189,8 kH - M — OT no/HOfi HArPy3KH;

M; = 179,5 kH - M — OT NOCTOSIHHOH, JAJHUTEJBHOH H KpPAaTKOBpE-
MEHHO# HarpysKu; '

My, = 10,3 kH - M — OT BerpoBOil Harpysky;

N = 1785,6 xH — nonxas npoioibHas CHAA.

Onpene/inM MOMeHTHl BHELIHHX CHJI OTHOCHTE/NBLHO pacTanyToit apMa-
TYPHl OT MOCTOSHHBIX, AIHTE/bHBIX M KPATKOBPEMEHHLIX HArpysoK, moa-
CUMTAaHHHIX Ge3 yuera M C y4eTOM BETPOBOH HarpyskH:

1524800 |,

My=M;+ N @ — 1795 + 1785,6 03600 _ 465,2 xH - u;
My =M+ Mo+ N25% = 1795+ 103 + 1785,6 220 =00
= 475,5 kH - M.

Tak kak  0,77M; = 0,77 - 475,56 = 366,1 < M, ==465,2 kH .M, TO
pacueT cJeiyeT NpOH3BOAHTL Ha 00a clydas.

[lpy He BHINOJIHEHWH BHILIENPHBEIEHHOTO YCJIOBHA DACHET MOXHO
NPOU3BOAHTb TONBLKO MO BIOPOMY Cay4aio, MPHHHMAs pacueTHhE Cofpo-
THBJEHHA OeToHa Rp H Ry (0pu Yo = 1) ¢ k03pPHIHEHTOM Y2, PaB-
unm 0,85P;/P; = 0,85 . 475,5/465,2 = 0,87.
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Mannbie ans npoexTuposanus. KoJoHHb H3roTABIHBAIOTCS H3 6eTona
knacca B25; koadduument ycnosuii paGorn Vo2 = 0,87 (Rp = 14,5;
Ret = 1,05 MIla; E;, = 2,7 . 10* MIla).

Pacuernas pauna Ly = 4,8 M. PaaMepnl ceuenun kpafinefi Ko.oHHB
400 % 400 mm.

PaGouas u MoHTaxXHaa apmaTypa KO/OHHK Kiacca A-II1 (npr @ 10 —
40 MM Rs = 365 MIla; Ry = 295 MIla; R, = 365 MIla; npu
B6—8 MM Ry, =355 MIla, E, = 2 . 105 MITa).

Pacyer konoHHBI B NAOCKOCTH H3ru6a. Pacuer BHINONHseM no 6J0K-

Iy _ 4800

cxeme 20 npua. 4. IIpH rHOGKOCTH KOJOHHEI 2= = 12> 4 cre-

AYET YUMTHIBATL B/IHAHHE MPOrHOA KOJNOHHBI, NOSTOMY HYKHO BEIYHC/HTE
KO3(pUIHEHT 1). DTOT pacier BLINOAHAEM RO GOK-CxeMe 18 npuia. 4.
1. Axcuentpucurer npuromenus cuast N
M 189,8 . 108
% =N = 78,6 105 — 106,3 um.

2. My=M-05N (h,—a’) = 189,8 . 10® +-0,5 . 1785,6 . 10® x
X (360 —40)=475,4 . 10° H - mm. ‘

3. My=M;+ 05N (h,—a')=179,5 - 10° 4 0,5 .. 1785,6 - 10% x
X (360 — 40) = 465,1 . 108 H - mm.

4. T'n6rocTs ROJIOHHH
“ 4800 -

~
1

5. ’—;;= 12> 10.

7. Nsru6aowue Momeutst M u M, ogsoro 3HaKa, TaK KaK H3rubaiouuii
MOMEHT OT BeTpa My =M — M; = 189,8 — 179,5 = 10,3 kH - m,
H3MeHSIOWHUH 3HaK, MeHblle MOMEHTa OT CyMMBI MOCTOSIHHOH H JUIHTENH-
HOH BpeMeHHOM Harpysox M;.

8. Kosdpduuuent ¢;, yuuTHBaOWHA BAHAHHE NTHTENBHOrO JAeflcTBus
Harpy3KH Ha npOrH6G KOJIOHHH,

M 1659 . 108
P = 1+5AT:I= P+ ggres = 198

rie f=1 paa Taxemoro GeroHa.
10, o =198<l +f=1+4+1=2
11, Ilpunumaem @, = 2.
14, KomonHa sBnsercs craTHuecku HeonpeeTHMOR  KOHCTPYKLHeH.
18, CnyuaiiHele 3KCUEHTPHCHTETHL:

€a = 500 — 600 — O MM;
h 400
ea—-‘%—w— 13,33 MM.

15'. e, = 106,3 MM >¢, = 13,33 mm.



16. Kosthduunent
8. min = 0,5— 0,01 —0,01752Rs, wr =0,5—0,01 %‘% —
—0,01.0,87 - 14,5 =0,254.

e 106,3
17. 8, = = g5 = 0,266

_E_ 2100
18. a = 5_2,7- 104 7,4.

19. §,=0,266<<1,5.
20. ¢, =1, Tak KaK B KOJOHHE OTCYTCTBYET fipenBapuTeIbHO Hanpst-

raemas apmarypa.
91. YcaoBuasa KpATHYeCKad Cuia

_ 1,6Ebbh3[1 ( 0,11 +0,])+ Ma(h,,;a)ﬁ] _

o= oo T
16-27 100 - 400 - 400° [ 1 ( 0,11
= 2800 [E o.1+o,266/1+0'])+

2
+0,015- 7.4 - (") | =145 10 H.

22. Kos¢dunueHt

o 1 1 14
= [N, = T— 17856 105/14,45- 100 — '

Pacuer npononxaeM no G/OK-cxeMe 20 npui. 4.
I. PaBouasa BbiCOTa CEUEHHA :

ho=h—a=400—40=360 M.

9. Paccrosiyue OT ycuiaus N J0 apMaTyphl 4
e =mne + 05 (A—a’) =114 106,3 + 0,5 (400 — 40) = 301,2 mMm.

3. XapagrepucTuka AehopMaTHBHBIX CBONCTB OETOHA CXKATOH 30HbI
® = o. — 0,008y52Rs = 0,85 — 0,008 - 0,87 - 14,5 = 0,75.

4. KoadHUHEHT YCIOBHA PAGOTH Yoz = 0,87 <<1l.
5. ITpefiennHOe HanpsKeHHe B apMarType CKaTOH 30HH Tsc,u

tak Kak v» < L.
6. 'pannynas OTHOCHTE/bHAs BBICOTA cxKaToli 30HB 0ETOHA
Be= © 0,75 = 0,606.

=T g =" s5(. 05
142 (1_%) 1""56'0(1_'1,-1_)

sC,

= 500 MIla,

7. 8=d [hy = 40/360 = 0,111,
=N - 1785600

8. an= Ribh, 0,87 - 14,5 - 400 - 360 0,98.
__Ne _ __1785600-301,2

. Om = o Rd = OF7- 145400 - 360° 0,82.
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10, &, ==0,98> ¢, = 0,606.
— %m—0n (1 —05a,) 082—0,98(1—0,5- 0,98)
1. a=-2 —3 = T o = 0,365.
Pacuer nponomxkaem no 6mok-cxeme 19 npua. 4.
16, OrnocutesbHas BbiCOTa CKATOH 30HBI GeToHA

an (1 —Ep) 42085 0,98 (1 — 0,606) + 2 - 0,365 - 0,606
§= T—fg+2¢ 1— 0,606+ 2 - 0,365 ~ 0,736.

Pacuer sezem no Gsok-cxeme 20 npui. 4.
13. TpebGyemoe ceuenne paGoueii apmatypsr

- _ Rebhy cp—E(1— 0,58) 0,87 - 145 . 400 - 360
A= A= R, T—6 = 365

0,82 — 0,736 (1 — 0,5 - 0,736) _
e = 1987,4 mut.
IMpuaumaem 222 A1l u 2 Q 28AlIl, A= A; =760+ 1232 =
= 1992 > 1987,4 mm2. '
14. Koadduunesr apmupopanus

X

p=Ab i L4199 0,0249> 0,015

Tak Kak noayueHnas nJowans apmarypel A;= A, cymecrBeHHO
npeBeiaeT npuHATyio (b= 0,015) npu onpenenennn YCJIOBHOH KpHTH-
YECKOH CHJIBI, TO, C/JENOBATE/LHO, 3HAueHHE A, = A, BBIYHCJEHO C mO-
rpemHocTsio. [lostomy yTounsiem pacuer mpu p = 0,025.

1,6Epbh3| 1 0,11 by — aq\2
2. N, = [ (o,1+ae + 0,1) + p,oc(”T)

o
1,6-2,7.10%.400.4008 | 1 0,11
= 48007 [ 7 (0,1 0266 0,1 ) +
2
40,025 - 7,4 (36‘;0—04 ] = 16,96 - 10° H.

1 1 :
2. = T— N/N,; =~ T—1785,6 - 105/1606 . 108 = 1-12.

Pacuer npoxosxaem no Gnok-cxeme 20 npua. 4.
2. e=mne+05(r—a)=1,12- 106,3 + 0,5 (400 — 40) = 299,05 M.

Ne 1785 600 . 299,05
9. a, = Rt 087 - 145 - 400 - 3608 — 0-816-

11. o = %m =% (1 — 0,50,) _0816—0,98(1—05.098 0.361

1—6 1—0,111

Pacuer npogomxaem no 6mor-cxeme 19 npud. 4.
% (1 — &) + 20k, 0,98 (1—0,606) +2- 0,361 - 0,606 -

16. £= =+~ 1—08606F2-036l =0,738.

Pacuer sezeM no 6iok-cxeme 20 npua. 4.
Mt



3! :
== :"t’
]
D.. * "1(
]
ﬁ-ﬂ:
Bl
33
R
D = gt'-"r
;r
%-\
L -
5 2 8
I 8
§~r
| 3|2
~]
I o222
i g
Iml |400|| -

Puc. 4.20, Koncrpyuposanne xpainel Xolos



13, 4 _ 4¢ _ Ribhy om—E(1—0S5E) _ 0,87 145 - 400 - 360
As == As = Rs ¢ 1—o = 365 X
0,816 — 0,738 (1 — 0,5 - 0,738)
1—0,111

X == 1959,4 mm®.
Okonvatensho npuaumaem 2 @ 22 A1l u 2 28 A I, ;= A; =
= 1992 > 1959,4 mm?, -

1992 . 2

ITonepeunas apmarypa xonomus! npuusta @ 8 A I11 ¢ marom 400 MM,
970 He Gontee 20d = 20 - 22 = 440 wmm.
KoHCTpyHpoBaHHe KOMOHHW npuBeAeHO Ha puc. 4.20.

4.3.20. Cnm KONOHH BTOPOro 3Tama

[Ipu Gonemux sKCHEHTPHCHTeTax HauGosee uenecoofpased  CTHK
KOJIOHH Ha BAaHHOH CBapke NPOAO/IbHOR pabouelt apMaTtypsl B COOTBET-
crBuH ¢ puc. 4.20. [IpH 3TOM THne CTHIKA NO GOKOBHIM FPaHAM KOJOHH
B MECTax pacnosioKEeHHs MPOROJbHOR paGoyelr apMaTyphl yCTPamBalOTCH
IOApE3KH M BHICTYNalOWas U3 GeTOHA apMaTypa BepXHell H HUKHEH Ko-
JIOHH CBapHBaeTCA BaHHOA cBapkof. [Tocse cBapku B MecTe cThika YycTa-
HaB/IMBAIOTCA JNOMOJIHHTENbHBIE CETKH M 3aTeM CTHIK 3aMOHOJHYHBAETCS
GEeTOHOM TOTO e K/Iacca WM HHKE Ha OZHY CTymeHb KJacca OGerona
KOJIOHHHI,

B nanHoM npumepe npunsT Geron Knacca B25, R, == 14,5 MI1a.

CrelK TaKOro THUNAa NOMXeH GbITh paccuyntad 4jia NByX cTajmii:

A0 3aMOHOJIHYHBAHHA KAaK WIADHHDHEI HA HATDPY3KH, IeACTBYIOLLHe
B 3TOR cTajuu;

noc/ie SaMOHO/IMYHBARMA KaK XKECTKH{ C KOCBeHHbIM aPMHpPOBaHHEM.

IIpu pacuere cThika A0 3aMOHOMHYHBaHHS YCHJIHe OT Harpys3KH BOC-
NPHHUMAETCS] GETOHOM BHICTYINA KOJIOHHH, YCHICHHBIM CeTYaThiM apMHpo-
BaHueM (N,), B apMaTYpHMMH BHITyCKaMH, CBapeHHBIMH BaHHON cBapKOR
(Ny). Tlosromy ycoBHe MPOYHOCTH CTHIKA: ° '

N < Nl + N' = 0)75 _Rb,ru{A[ocl + Orsthchl)

rge 0,75 — koadxpuument, yuuTHBaOMMMA HepPaBHOMEPHOCTh pacnpeje-
JCHAA HATPYSKH HOA UEHTPHPYIOWER NpOKAaakod; Ry ,eqs — NpHBEJEH-
Had NPH3MeHRAs MPOYHOCTH GeTOHa, onpemeaseMas no opmyJae

Rb, red == (Pbkb -+ ‘PllxyRs. xy‘Pc:

Agoc 1 = IIOINAAL CMATHA, B JaHHOM npamepe pacuere A1 NpHHATA
PaBHOH NJIOUIaAM DAacHpPENENHTENLHOIO JHCT3, TAK KAK UEHTPHPYIOLLYI0
NIPOK/IAAKY NPHBADHBAIOT NMPH MOHTaXe; ¢ ~— KOIDOULHERT NPOLOJBHOrO
H3rHba BHINYCKOB apMaTyphl; A, — naomans ceueHus BCeX BLMYCKOB ap-
MaTypHl. :
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Ipu cevennn noppeskn 100 X 400 MM (puc. 4.20) pasmepn BHCWH&
KOJIOHHBI, OrpPaHHYEHHOIO KOHTYDPOM CeTOK:

by =400 —2 . 105—2. 15—2 . 15 = 130 mm;
hy=400—2. 15— 2 . 15 = 340 mw,

rae 15 MM — paccTosiHHe OT Kpas BHICTYna 1O OCeli KpaHHHX CTepKHel
CETKH.
Torna nnomass cMatus Ao = bh, = 130 « 340 = 44200 mm2.
IMpunumaem Ao = A o = 44200 mm2, L
Mupuny ana Ajee 1 OOBIMHO NPHHUMAIOT TaKOH Ke, KaK W A8 Ao o.
[Mostomy Arec1 = 130 - 190 = 24700 mm®. ‘
Koaddpumuent:

0o =V A 2] A1 = y/ 41200/24700 = 1,"13.

Apmarypa cerok npunara @ 6AIll, 1o ectb Ay = Ay = 28,3 MM2.
B koporkoM HampaBJeHHM BbICTYNa yKJIaAbIBAETCH TPH CTEPHKHA,
a B NJIHHHOM — NSTE (CM. puc, 4.20).

KospoduuneHT KOCBEHHOr0 apMHPOBaHUS

sals 4+ nyAsgly _ 5283 130 4 3.283. 340

= NeA
Rey = A 1420 - 50

= 0,021,

Koadduuuent 3ddexTHBHOCTH KOCBEHHOTO 4PMHPOBAHUA
_ 1
P= 033 FF = 02310287

= 1,934,

rpe .
¥ — PRy, 2y - 0,021 . 355 = 0,287,
VoaRo -+ 10 L1146 4+ 10 .
31eCh Y, = l,l, TaK Kak B IeHCTBYIOLIEM YCHJIHH YYUTHIBAETCA HArpysKa
OT BeTpa M pacyer BeAETCS B CTAaAWH MOHTaXa.
Teneps MOXKHO oOmpenesUTE 3HaueHHE Ry, ,edt

Ry, rea = 0sRy + QayRs, 5y Ps = .
=1,213.1,1-14,5 4 1,934 - 0,021 . 355 . 2,566 = 56,35 MIIa,

A,
rie 9. =4,5— 3,5—% = 4,5—3,5 T = 2,566,

Torna
N, = 0,75Ry, reaAioc1 = 0,75 + 56,35 - 24700 = 10438°3,7H = 1043,9 kH.

Jas onpenenenus ycuaus N, cjaeayeT BHYHCJAHUTL KO3QQHIHEHT
nponoJibHOro Huaru6a ¢,. Ero 3HaueHue npuHumaercs no ta6y. 4.13
B 3aBHCHMOCTH OT TFHOKOCTH BHIIYCKOB apMmaTyphl, pPaBHOH OTHOWEHHIO:
LeACTBHTE/IbHON NJIMHBI CTEPXKHEH (15 KaxIoW KOJOHHH [, = 160 mm;

Iy -2 60 .2
puc. 4.20) B CTHKe K pajuycy HHEpUHH, TO eCTb — ! z— = 64,

Pajuyc WHepUMH MOXHO BHIHC/WTb, 3HasA, YTO MOMEHT HHEDIHH KpyTa
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Tabauya 4.13

KoadhdunueHT @y KosdhduuneHT oy

bt Al An | Aan Lot A-1 A A-111
0 1 o -1 60 0,82 0,792 0,764
10 0,988 0,937 0,985 70 0, 77 073 | 0,682
20 0,97 0,968 0,962 80 0,715 0,66 0,604
30 0,943 0,935 0,927 90 0,67 0,592 0,523
40 0.905 0,892 0,878 100 0,582 0,515 0,437
50 0,867 0,843 0,823

nd4 nd?
paseH [ = 57 @ omanb apMaTypHOro CTEpXKHA A=—F. Torga pa-
AHYC HHEpUHH:
ndt 4 22
‘—VA= wm =V =7 =55m.

Mpi 4o =22 = 58,2 o ra6n. 4.13 ¢, = 0,776.

Ycuiue, Bocnpuﬂumaemoe BbIYCKaMH apMaTyphl

N, =0,5¢,R,,A,=0,5.0,776 - 365 - 3984 = 564214,08 H =
= 564,2 kH.

Ycnnue, KoTopoe MOMET BHIIEPKAaTh KOJOHHAa B CThIKe [0 3aMOHO-
JMMuKBaHMs, paBHO cymme N, u N,

[N] = N, + N, = 1043,9 + 564,2 = 1608,1 kH > 1263,5 kH

(raGJ. 4.13, B cTaguH 3KCOJAYaATaALHH).

Takum o6pa3om, MPOYHOCTh KOJOHHBI B CTBIKE N0 3aMOHOJHYHBAHUA
Gosblle YCH/IH, BEI3BAHHBIX HAarpy3KOH naXe B CTajHH 3KCIJYyaTaiuuu.
[IpoBepKy NPOYHOCTH CTHIKA B CTAQHM IKCIJIYaTAHH MOXKHO HE HPOM3BO-
IHTh, TAK Kak J00aBHTCH ellle NPOYHOCTb 3aMOHOJHYEHHOro GeToHa.

KoHeTpyHpOBaHHe CThiKA KOJIOHH npuBeieHo Ha pHc. 4.20.

4.3.21. KoHcone Konoumwsi

KoHcons kpaiiHell KOMOHHH BOCNPHHHMAET [ONEPEYHYI0 CHY pHrens
OT OZJHOFO MEXXAY3TaXHOT0 Nepekphbitus. B AaHHOM pHUMepe 3Ta nomepes-
nast cuaa Qg = 470,68 (rabn. 4.7).

TpeGyemnriii BEVIET KOHCOMH [; U3 YCIOBHA MHHHMAJIbHOH MNJOWAAKH
ONHPaHHA PUre]f: '

[ = Q 470680
1™ "pRp ~ 300-14,5.0,87

rae b= 300 MM — mupuHa purens. .

[Tpuuumaem BuiIeT KOHCOMH !, = 350 MM C yueToM BO3MOMKHOCTH
HepaBHOMEDHOTO A2BJICHHS PHTeJisl Ha OMOPHYIO [VIOWAAKY M pacCTOSHUSA
OT TOpua puTes IO rpaHu KoJOHHEL 60 mm.

= 1244,

313



8
TpeGyemas paGouasi KOHCOMH hy MOMeET OWTH BhuHCIEHA 1O (op-
MyJie: ' :

Q 470680
he > —5gReby = 35106 0,87 - 400

= 515,2 mM,

rae b, = 400 MM — pasmep rpaHH KOJIOHHHL.

[MpunnMaem BrIcOTYy KOHCONMH A = 650 MM, Tak Kak NOJMHas BHICOTA
goucond obwuno (0,7 — 0,8) h, = (0,7 — 0,8) - 800 = 560...640 mm,
rae h, — BBiCOTa DHIeJA.

Torpa hy = h — a = 650 — 50 = 600 Mmm.

Yenoswe I, = 350 < 0,97, = 0,9 - 600 = 540 MM  BHnIOIHAETCA
¥ JayHas KOHCO/Mb MOXeT OLITb OTHeceHa K KOPOTKHM.

BricoTy KOHCO/HM y CBOGORHOTrO Kpasi OOLIYHO (PHHHMAIOT HE MeHee
1/3 Buicorst purens; 1/3 - 800 = 266,6 mM. I[IpunumaeM ee paBHOMH
300 mm,

Takum o6pasoM, pHresb ONHPAeTCs HA KOHCOJb HA JUVIHHE [VIOWIANKH,
paBHOH 275 MM, TaK Kak 3a30p Mex1y TODLOM pHrels H TPaHbi0 KO-
JOHHH pHHAT 60 MM, a JVIAHA MJIAHKH NOBEPXY KOHCOMH — 275 MM.

Pacuernniii uarn6awoomuii MOMeHT CHJH Qa4 OTHOCHTEJIbHO FpaHu Ko-
JoHHE M = Qua, rae a = 60 + 275/2 = 197,5 Mm — paccrosinye Ot
cuan Qg MO rpaHd UDHMBIKAHHA KOHCOMH K KOJOHHE G YY€TOM 3a30pa
MeXJy TOPLIOM DHIels M rpaHbio KOJOHHH 60 wmam.

Tornza M = Qa = 470,68 . 0,1975 = 92,96 kH - m.

TpebyeMyio nuomanb CeYeHHs MNPOAOAbHOH apMaTypsl HOAGHpaeM
10 usrubatowemy Momenty M, yseanyeHHomy Ha 25 %: '

1,25M 1,25 - 92960000 .
@y = Rbblh% = 0,87 - 14,5 7300 . 6002 0,064;

npu o, = 0,064 no Taba. 4 npua. 2 L= 0,967; Torna

_ 1,25M 1,25 - 92960000 = 548,7mm?.

[Tpunnmaem 2 @ 20A1I1 A, = 628 mm® > 548,7 mm®,

OTH CTepXKHH NPHBAPHBAIOTCA K 3aKJaAWbIM IETaNAM  KOHCOJH
(puc. 4.20). [lrowanp ceyeHHsi OTOrHYTOH apMaTyphl MOXHO ONpEAeHTDH
[I0 3aBHCHMOCTH

A o tne = 0,002bhy = 0,002 - 400 - 600 = 480 mm®,

[punumaem 6 @ 12 AlIIL ,

Kpome npogmonbHOf paGoyefi apMaTypbl B KOHCOMAX -TAKOrO THNA
YCTAaHABAKBAIOTCA €Ie TOPH3OHTA/bHHE XOMYTH: [1ps STOM Iar XOMyTOB:
Jomken OuTh He Gonee 150 MM i He Gonee 1/4 BHICOTH KOHCOVIH, TO €CTh
h/4 = 650/4 = 162,5 MM. XOMYTH npHHHMaeM AByxBeTBeBble kiacca A-T-
nuamerpoM 8 mMm (A = 50,3 mm?), Ilar xoMyToB’'B npefieiax KOHCOMH
NPHHAT S = 150 mMM.

[TpOYHOCTE KOHCOIH MPOBEPSIEM NO YCJAOBHIO

Q <0,8pu2Ribly 53{1 0,
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Fle Quo — KOI(GHUHEHT, YUHTHBAIOWKA BJHS- ~—A—
Hue nolepeyHOH apMaryphl

Pz =1+ Sapy =145.7,4.0,0016 =

= 1,059, 2
8hech \ =
/ Q
a="5_ 210 74 / 7 =3

E,  27.10%

=
g
I
i3
€ |8
i
é?'w
(=1
1
— O
%‘ w
il
=
(e
)
o
=3
\\
\\%f\
~
(wa)
350

I, — pacuerHuIll pasMep noJsiocktl GeToHa, onpeje-

JAIEMBI 10 BbIpaKeHHo [p = lg,, sin 0 = 275 X p 30

X 0,88 = 242 mm, 3nech Iy, = 275 MM — AJuHa A

MJIomalKy Nepejadd HarpysKH BJOJb BHLJIETA

KOHCOJH, paBHaa 350 — 60— 15 =275 mm, a l 400 |

0 = 45°— yros HakJOHa pacYeTHOH CXKaToH

noJiockl K ropusontamsu (puc. 4.21). _ Puc. 4.21. K pacuery
Torﬂa KOHCOJIH

Q=1470,6 xH < 0,8¢.2R:b,l,sin 0 = )
=0,8-1,069.0,87 - 14,5 - 400 - 242 . 0,88 = 910397,8 H = 910,39 xH.

Cornacho CHull 2.03.01-84 npaBas 4acTe noc/ieIHEro HepaBeHCTBA
Jo/KHA OniTh He Gosee 3,5R;:bih,, TO ecTh:

Q = 470,68 kH < 3,5Rybih, = 3,5 - 0,87 - 1,05 - 400 - 600 =
= 767340 H = 767,34 kH.

O6a ycnoBus BhINOAHSIOTCA. Takum 06pa3’oM, MPOYHOCTH HAKAOHHON
CXaTOH M0/10CHl MeXIAy IPy30M M ONOPOH KOHCOMH obecrnedyeHa.
KoneTpynpoBanue kpaliHeii KOJOHHH npuBefieHo Ha puc. 4.20.

44 MEXXAYSTAXKHOE MOHORMTHOE MEPEKPBITH
C BANOUHBIMM NAMTAMM '

4.4.1. KOHCTPYKTHBHAN CXeMa mepeKpbLITHS

TpeGyercs sanpoekrnpoBaTh PpeGpHCTOE MOHONHTHOE MeEpeKPHITHE
¢ 6a;104HOl nanTOH MOA mONe3Hylo Harpyaky 7 kH/M® (npu ¢, = 1).

Has paspaboTkn npHHATa KOHCTPYKTHBHAR CXeMa NEepeKPHTHA YeTH-
?exarraxmgro 3aHHA G NONCPEYHLIM DACHOJOKEeHHeM IVIaBHHX GajloH
puc. 4.22),

4.4.2. Haznauenwe pasmepos

NoONepeyHoro cCeuyeHMN| 3M1eMeNHTOB

Ins oupenenenns Beca S/IEMEHTOB NEPEKPHTHA H PAcYCTHHIX MpoJe-
TOB 3aJaeMCsl pasMepaMH NONEpeYyHoro ceyeHus GajoK B 3aBHCHMOCTH
OT HX NpOJETOB B OCAX. \ - \

M
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Puc. 4.22, KoHCTPyKTHBHAA CX€Ma MOHOMHTHOrO PeGPHCTOrO NepekpHTHA ¢ 6a-

JIOYHBIMHY TIIHTaMH:

!/ — rrasnas Ganka; 2 — BTOPOCTENeHHAs 5a/iKa;

3 == KOJIOHHA; 4 — pacdeiHan noaoca J/

¥ Kpas uepekphiTHs; 5 — pacyerHas noaoca [} B CepeiHHe mnepeKpwmTHA; & — pacHueTHas

noJoca BTOPOCTEeNeHHOR GaJKu



Tabauya 4,14

flpoaery manTw, mum, ApH noftesHoll Harpyske v, kH/u$ {nps =1l

Toamuna
MJTUTHI, CM

4 ) 6 7 8 9 v 12,5 15 ’ 20

7 12,1—2712,2—-2,5| 2—2,4]1,8—2,2 L7—2,1] — - — - -—
8 123—3 12,2—2,8|2,1—27 2—2,6/1,9—2,5[1,8—2,4 1,8—2,31,7—2,21,6—2 (1,5—1,8 '

Bropocrenennas 6anka. Bricotra 6anku h=(ﬁ,...$)l.
1

Ilpunumaen h = - . 600 = 40 cu.

16
Mupuna pe6pa b= (% ces 31) h. Tlpunumaem b = 4—20 = 20 cm.
1

Fnasnas 6anka. Bucora 6asxu h=(—;-...12)l. [lpuaumaem

h= g 600 =70cn

Ilupuna pe6pa b =< (1

1 70
TR §> h. Tpuapmaem b = 55 =25 cm.
- Tonwnna maur peGpuereix NEPEKPHITHH HA3HAYAETCH [0 BO3MOMKHOCTH
o ; 1 1
MHHHMaJIbHOH B mpenenax (2—5 e 0
40 MM, MeX1yITaKHBIX NEPEKPHITHA  IPaKAAHCKHUX  SHaHHH — 50 MM,
MEXAYSTaKHBIX NEPEKPEITHH  1IPOM3BOACTBEHHBIX 3aanui — 60...80 mwm.
Pekomen ayembie nposerst naur B sasncumocty OT Harpysku U TOJIUHK
npusenens 8 taba. 4,14.
[Tpu nonesnoit marpyske v=7xH/m® u V=1, 0 nmposerax naHTH
2 M TOMIIMHY ee NpHUHHMaeM 7 cM (Ta6a. 4.14),

)lf H HE MeHee! A/ NOKDHITHH —

4.4.3. Raunvie gns npoeKTHpoBanms

Jsi MoHonHTHOrO peGprcroro NEPEeKpLITHA NpHHUMAaeM OeToH Khaacca
BI5 ¢ npounoctarmMu XapaKTepHCTHKAMH;

R, = 8,5 MIla, Ry = 0,75 MIla (rabn. 1 npua. 1).

Ilpu pacyere panmpx KOHCTPYKUMHA 00 NpeNeNbHHIM COCTOSHHAM
NepBOH rpynnbl ajs pacyeTHhIX ConpoTHBJEHHH GeToHa, cornacho n. 2.13
taba. 15 [10], BBoguTCs KO3(XpHLHEHT YCI0BHA paboTH GeToHa Yoz = 0,9

R,=85:09 =765 MIla; R,y = 0,75 . 0,9 = 0,675 MIla.

ApMHpOBAaHHE NJMTH NPUBOZHM B ABYX BapHaHTax.

Bapunant L ApMmupoBanne cBapHLMu PY/JIOHHBIMH CETKAMH C NPO-
ROJbHOK pabouedt apmaTypoft u3 oGHYHOI apMatypHo#l npoBOJIOKH, KJac-
ca Bp-l auamerpoM 3—5 mM. Pacuernne CONPOTHBJIEHHA AapMaTyphi
B 3aBHCHMOCTH OT AHAMETPOB:
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np 5 Bpl R, = 360 MIla; npu 4Bpl R, = 365 MIla;

‘npu 3 Bpl R, = 375 MIla (rabn. 3 npui. 1).

" Bapuanr-II. ApmupoBanne CBapHbHIMH  DYJIOHHHIMH = CETKaMH
¢ nonepeunoli paboueft apmatypoii kaacca A-III. Jlns cTepxued uamet-
pom 6—8 MM R, = 355 MIla. :

[TponoabHbie paGoyHe CTEPKHH CBAPHBIX KapKacoB BTOPOCTENMERHLIX
a0k knacca A-I1 ¢ pacuerHbiM conpoTuBiehneM R. = 280 MIla. Mou-
TaXKHble W NONEpeURLe CTEPXHH KapkacoB npuHHMaeM kiacca A-Ic pac-’
GeTHBIMHA CONPOTHBJEHHAMH R, = 255 MIla i Rsw = 175 Mlla, (rabn. 2
npua, 1). ‘ ‘

4.4.4, Pacuer nnurhl

PacyeTHbiEe MpOJETH W HArpy3KH. PacueTHHe NpoJsieThl N/AWTH PaBHH
PacCTOAHHIO B CBeTy, TO €CTh pacCTosIHHIO MEXIy rpadsiMH BTOPOCTENEH-
HEX Ganok (puc. 4.23,a)

lyy = by — ba = 200 — 20 = 180 cwm.

Jlna RpafiHHX NPOJNETOB [UIHTH PACYETHBIM (pOJETOM ABASETCA pac-
CTOsIHMe OT IpaHu Kpafinedl BropocTeneHHoA 6aixku A0 OCH ONOPH MAHTH
Ha CTeHe :

! = 11_20_5'14__;_=200—20—2§‘0+l—22=vl76 CM.

2
[ ce120
b R /’
N 2/{-— __I
_ 2 , [
: lm =760 v | =200 Im=18017 b=m lm"dﬂa
A R A
m 7
1,=2000 - 1,22000 - t,=2000
® :
2685 Kk 798 kHfm
; M ERRERRERRRINNI|
y | SENUNTEEERERNINEEN

77777 . 777777 : 7777777 77777
A 8 4 8 A
]
1 =1760 £,,=1600 1,,=1600 1,160 t, =I750
5 T ’

Purc. 4.23. Ilanta nepekpumras:

@ = pag¥eTH ble NPOAETH NAUTH; / ~» NJNTA} 7 = BTOPOCTENCHAAR G6aaxa; § - pacyernan cxema
AARTS

320



Tabauya 4.15

3nauenne | Kosddi-' | 3u.uenne
Harpyoxn | UHEHTH Has | yappyayy

Harpysks npH g = 1, n'ff’ﬂ?;;:- npk Vg > L
o KH/M® Ke «H/M?

MMocTtosuunasn g
[Mautounnfi noa § == 15 mM, p == 2000 xr/m3

0,015 . 2,0 - 9,81 . 0,95 0,28 1,1 0,31
IemenTHHi# pacTBop 6 == 22 MM, p == 2200 xr/m3
0,022 .22 .98 .09 0,451 1,3 0,586

Bec minTH 8 == 70 MM, p == 2500 kr/m?

0,07 - 2,5 9,81 - 0,95 1,63 Ll 1,79
Htoro g 2,361 — 2,686

Monesuas v=7- 0,95 6,65 1,2 7,98

B AIMEHOM HanpaBJeHHH pacuyeTHbil APOJET MJHTH PaBeH paccTos-
HHIO MeXJy TrpaHsMM IMaBHBIX 6aJjloK -

lyg = ly —b,,, = 600 — 25 = 575 cu.

B srux ¢opmyaax: I, — cpelHHe OPOJETH MUIHTHL B OCAX BTOpOCTe-
QeHHBX 6anoK; by — IupHHA pebpa BTOPOCTENMEHHHMX 6anok; [ —
KpaiiHue MpoJeThl MJIMTH, MpOJeT MEXAy PasGMBOYHOH OChIO Ha CTeHe
3aHHSI H OChIO BTOpOCTENeHHOH 6anku; 20 — paccrosiuye OT BHYTDEH-
Hell TpaHH CTeHHl [0 Pa3GHBOYHOH OCH; ¢ — FIyOHMHA OMNHPAHMS M/IHTH
B Crene; [, — CpejHue NPOJETHl IJIMTH B OCAX IVIaBHbIX GajioK; bmp —
IHpUHa pebpa TJaBHLIX GasoK.
Tak Kaxk OTHOIWIEHHE PAaCYeTHLIX [POJETOB NJIHTHI
lg 575 _
T; = TS_ = 3’2> 3!
NJIMTY PacCYMTBIBaeM Kak 6a/ouHyio BJAO/b KOPOTKHX [POJIETOB.
Onpenenende Harpysox Ha nauty KH/M?, mpusezeno B TaGil. 4.15
¢ yueToM Ko3ppUIIHEHTa HAJIEKHOCTH 110 HA3HAYCHHIO COOPYKEHHS 0,95.
[Monnas Harpyska Ha 1 M* nauTH

g=g+v=2686 + 7,98 = 10,67 xH/v"

Js pacueTa MJMTH BbUE/IseM [OM0CY IMPHHOA B | M M pacCUHTHI-
BaeM ee Kax MHOTONPO/ETHYIO HepaspesHylo 6aiky muphuof b = 100 cu.
Ha puc. 4.22 nokasanm pacuetHnie nosocel / u /1, Tlonwas pacueTHas
Harpyska Ha | M pacyeTHOH MO/IOCH MJIHTH

g = 10,67 - 1 = 10,67 kH/m.

VYenaua ot Harpysox M. HaruGaionipe MOMEHTH onpeje/nsieM C yde-
TOM nepepacupeleNeHds YCHIMH BC/IeJCTBHE N/aCTHIECKHX Jébopmauui.
PacueTHas CXeMa [JIHTH H HArpPysKH [pHBeieHnl Ha puc. 4.23,0.

" B xpaiinem nposete ¥ Ha NepBOH NPOMEXYTOUHOH omope

gl 10,67 - 1,762

My=—Mpg=4-7 == i =43kH M
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B CpelHHX npoJserax H Ha CpeAHHX onppax

‘ L .
M” =M'III=—MC = _—_{:q—l%l = iw—’%z= i‘_2,16 kH - m,
[IpoBepuM NMPHUHATYIO TOJLIMHY NJHUTHE,
Pacuer BhimosmseM mo 6Jok-cxeme 5 npua. 4.
1. Tpunumaem § = 0,15 u b= 1000 mm.
2. o, =t(1—0,58)=0,15(1—0,5-0,15) = 0,139.
M 3. 106
8. hy= R = V 51376 1000 = 051 MM
4. TlpunuMaeM paccrosuue OT PAacTAHYTOH rpaHu IJIHTH LO LEHTPa

TAXKECTH PpacTAHYTOH apmarypbl NPH SamUTHOM cJoe OeroHa 10 MM
H OpejuiosaraeMoM Juamerpe puboueli apmarypnl 10 mm:

a=10—|—%)=]5MM.

5. h = hy + a = 53,1 + 15 = 68,1 mm.
Ilpunumaem h = 70 MM, |
Pacuer npounoctu ceuenuit. Pacuer 3ak/ouaercs B onpeieneHHH

CCYCHHA apMaTyphl B NPOJIETAX U Ha ONOPAX NJHTH H IPOU3BOAUTCA MO
6/10K-cxeme 4 mpua. 4. PaccuuTbiBaeM NJHTH, He oOKafiMJIeHHblE €O BCEX
cropon Oankamu, nosoca [ (puc. 4.22, nos. 4).

B xpafinux nposetax u Hal nepBLIMH NMPOMEIKYTOYHBIMH ONOPAMH
My=—Mp= 4 3,00 kH - u,

Juamerp apmarypu 5 MM, R, = 360 MIla.
1. Pacuetnas BhIcOTA ceuehus npu a = 15 mm

ho=h—a="70— 15 =55 ym,
2. ® = o — 0,008R, = 0,85 — 0,008 - 7,65 = 0,7888.

3. Yoo = L.
4. Osg'u = 400 I\AHa-
0,7888
B. Ep= = = ' — = 0,629.
Ex L O (1_—“’-) | 3_60(1_0,7888‘ 0,629
O w\ L + %00 T )
6 o = M 3,0 - 100

™ = Rebh® 7,65 - 1000 - 552 =013 =093
7. o, =0,13<<0,5.
8. E=1—V1—2a,=1—VT1—2-0,130 =0,14.
9. £=0,14<<g, =0,629.
10. t=1—0,5 =1—0,5.0,14 = 0,93.
11. Tnomwaab ceueHus apmatypsi

M 30.100 .
A= R th = 300935 — 163 mu?,
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B cpeasux mnponerax u EKaj cpeinumu omnopamu My = —M, =

= 42,16 kH - m.
216108
6. a, = m = 0,093.

10. Mo ta6a. 4 npua. 2 = 0,95,
2,16 . 100
11. As=m= 115 mm2,
B niurax, okaliMienHsix Gankamu, ceuenue paGouefi apmatypsl onpe-
fenseM mo. usrubaromuM MoMeHTaM, ymeHblleHHbiM HA 20 %, nosoca 1l
(puc. 4.22, nos. 5).
B cpegnux nposerax M Haj CpeJHUMH onopamu nosocel [/
08-216. 100

6. @, = pa o = 0,075.
10. ¢ = 0,96.
11, A = 08216100 g1 e,

s 0,96 - 55 - 360
CpapHble CeTKH , KOHCTPYHpPYeM B COOTBEICTBHH C TpeGOBaHHSMHU
[OCTa 8478—81 «Cerxu CBapHbie IS Ke/e306eTOHHBIX KOHCTPYKIHHA®
nn. 1.5, 1.6 u 1p.
YcnoBHoe ob6o3HaueHHe MAapKH CETKM:

D—v ¢+
Cd—uAXL k *,

rae D — nuameTp NPOAOJbHBIX CTePXKHel; U — Al NPOJONBHBIX CTepXK-
Heil; d — JAuaMeTp MonepeyHbX CTepKHeH; u ~— IIAr NONMepeyHbIX CTepX-
nefi; A — mupuHa cerky; L — A/MHA CeTKH; €, U €y — CBOGOJHbIE KOHIIBI
NPOJOTBHHX CTepIKHel; k — CBOOOIHbIE KOHIbI NONEPEYHDbIX CTepIKHed.

[locne amametpoB D u d ykasbiBaercs kjacc apMatypol. Jluamerp
pabounx NPOAONLHEIX CTepkHeil D B ceTkax ¢ npoonbHOR paGouei apma-
Typoil npunuMaeM — 3, 4 u 5 MM Knacca Bp. [luamerpht paGouux CTepx-
nefi B CeTKax C nonepeuHoit paGoueil apmarypoil npHHHMaeM fo 10 mM.
Ilupuna cerok A gsomkHa Obite He Gosnee 3800 M. Ilar mpososbHBIX
cTepaHell v JoMmKeH 6LTh kKpaTHbM 50 MM, He Gosee 500 1 e mexee 100 Mm,
T MONepeYHHX CTepXkHell u JAOMXKeH ObTh KpaTHHM 25 MM, He GoJee
400 u ne menee 50 mm.

ApMHPOBAaHHE TJHTHI CBADHHIMH PYJIOHHBIMH CETKAMH C NMPOAOJBLHOMA
paGoueii apmatypoii (Bapuaut l). [luameTphl M mar paGouux crepxHed
CBAPHBIX PYJIOHHBIX CETOK Ha | M n/uTh nojGupaem no ta6a. 4.16, a pac-
npeleqHTeNbHBX — 10 Taba. 4.17 B 3aBUCHMOCTH OT AMAMETPOB M Liara
pabouux crepxkueh. Llar paGouux crepxcHefi npuHuMaem He Gosee
200 MM, a mar pacnpexenuTeJbHBIX crepxHeli 260—350 Mm, HO Bcerxa
KpaTHeIM 50 MM,

PysonHbe ceTKd C mpofoibHOfi paboued apMaTypoii packaThBaeM
BIO/b FJ1aBHBIX 6Ga/JOK yepe3 BCe NPOJieThl [0 HM3y NJIMTH U HAJ BCEMH
ONOpaMH MO BepXxy.

Pynonnas cerka, ykjaajniBaeMas B [POJIETaX MO HH3Y NJHTH, 3aTeM
NePeBOAHTCA B BEPXHIO 30HY, HaukHas ¢ 1/4 mposera nJuTH OT paslu-
BOYUHOH OCH B KaXKAyl0 CTOpOHY.

11* 323



Tabauya 4.16

Cersu ¢ npoaoasuoft paGoue® apmaTypoft CeTku ¢ monepednoft paGouefi apmaTypoft
Illar crepx- | Kownue- Mnomans cevennn Hlar Koanu- aomans cevenun
Hefl paGouedt cTRO paGousx crepxuelt, | cTepxuent 4eCTBO paGounx crepxuef,
apMaTYphi, | cTepXKuef | MM3 npH uX anaMer- paGoueft cTepkuet | mM3 1pH BX aUaMert-

MM Ha 1 M pax, Mm apMaTyphi, |Ba 1 M wn- pax, MM

WK PRI B MM PUHBI

AT 3 ! 4 | 5 nAuTH 6 l 8 | 10
100 10 71 126 | 196 100 10 283 | 508 | 785
125 8 57 | 101 157 125 8 226 | 402 | 628
150 6,5 47 84 131 150 6,5 189 ]335 | 523
200 5 35 63 98 200 5 141 | 251 | 393

Mexny riaBHEIMH Ga/qKaMH MOXHO YJOMHTb TPH HJIH YeTHIpE CeTKH
€ Hax/IeCTKOH pacnpelie/iuTe/bHbIX CTepXKHeHl Ha OfuH mar paboued apMa-

Typbi.
Ilpu Tpex cerTKax IIHPHHA KaXIoH JOJKHA OHTb He MEHee

A= 6““’25;2'0"5 +2.0,025 = 2,06 u.

Tlpu ueTwipex cerkax
A= 6—0,25-1—3 - 0,15

+2.0,025=1,6m,

rae 0,25 — wHpuna peGpa riaaBHON Ganky, M; 2, 3 U 4 — NpUHUMAaeMoe
upcao cetoK; 0,15 — uHa Hax/IeCTKH paclpefieHTeNbHEIX CTepKHef
paBHas wary paGounx crepxkueii, M; 0,025 — 11HHa CBOGONHBLIX KOHIOB
pacrpeie/IMTe/IbHHX CTepKHed,
ITonGop apMaTypn M KOHCTPYHPOBAaHHE CETOK HauHHAEM CO CPENHHX
MPOJIETOB. _
Hns cpeXuux NpOJIeTOB MJIMTH M Haj CPEIHHMH ONOPAMH HA yYacTKe
mexay ocaMu I u 2, 6 u 7 (nonoca /) npuuumaem cetku Cl puamerpom
5 MM ¢ marom 150 MM (raba. 4.16), A, = 131 mm® > 115 mm2.
Ilpu auamerpe paGouedt apmatypnl 5 MM ¥ mare 150 MM pacnpexenu-
' TeJbHbIE CTEDKHH MPHHHMaeM JuaMerpoM 3 MM ¢ marom 350 MM

(traba. 4.17). )
Tabauya 4.17 Mapxa cerku
JluameTp U mar, MM, cTepKHeR pac- Cl 5Bp I — 150 2130
m?:e" npefesiuTenbHOR SpMaTYphi NpPH Ivars 3Bp I < 350 .
la’gua:;- cTepxHell paGoded apMATYpH, MM
Pu.w | Tiog | 133 | 1m0 | a0 B kpafinux nposerax H Haj

MepBEIMH POMEXKYTOYHBIMH OIIO-
3—4 | 3/400 | 3/400 | 3/400 | 3/200 P2MH yKIaibiBaeM CeTKH Clc no .

5 3/350 | 3/350 | 3/350 | 3/350  MOJIHHTENHHOH CeTKOM C2." Ipu
6 4/350 | 4/350 | 3/350 | 3/350  mHameTpe pafouMx CTepKHeH 3 MM
8 5/350 | 5/350 | 4/350 | 4/350 B NONOMHHTENBHHIX CEeTKAX /O

to 16/50 |6/350 |6/350 | 5/350  1yane cewenun apmaryphi

n . B \ —_ .
plcnp&:nh:q:e;:n:: gwepzx::g?f::uﬁ:m A = w = 30,72 MM2,
HR mar, s 375
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INpunumaem nonmoaHuTeNbHBe CeTKH C2 € paGOUMMM CTEPKHAMH JHAMET-
poM 3 Mm aroM 150 M. Ceuenune apmarypnl A; = 47 Mm® > 30,72 mm3,
Ilonepeunsie CTepXHH NpuHHMaeM JAuamerpoM 3 MM marom 400 Mu;

3B21 — 150
Cc2 By T— 300 1660.
Cerku C2 npunuMaeM Menpliefi wvpuubl 1660 MM, YTOGHI CTHIKH CETOK
Cl H.croiku cetok C2 6biiM BpasGexkKy.

Jinsi apMHpOBaHUA CPeHHX MPONETOB [UIMTHL HA YYacTKax Mex.iy
ocaMu 2 u 6 (nosnoca /1) mpunumaem cerku C3 M3 crepxkHedl puameTpoM
5 MM ¥ marom 200 MM n/IOMAABIO CEYEHMs apMaTyphi

As = 98 mm2 > 91 mm2,

INonepeunnie crepxuu cerok C3 mpHHHMaeM jpHaMeTpoM 3 MM LIaroMm
350 mm;

5Bp I — 200
C3 3BpT— 30 2130.

B Kpafinux nposerax H Haj NePBHIMH NPOMEXYTOUHHMH OnOpaMu
nosoc /1, yrnaausaem cerku C3 u pononuutensuue cerku C4 ¢ pabo-
uedi apmatypoit AuameTpoM 3 MM. [lnomanb ceuenuss apmartypsl B LonoJ-
HHUTeJbHBIX CeTKax JO/MKHa ObiThb He MeHee

(163 —98) - 360

A, = 375 = 62,4 Mm2,

INpunumaem paboune crepXxnun cerok C4 auamerpoM 3 MM C [1arom
100 mm. Iliomanb ceuenus 3THX CTepXKHeH
A, =T1 MmM? > 62,4 Mm?,

[Nonepeunble crepxuu puamerpoM 3 MM, warom 350 MM;

. . 3Bp I— 100

Jns yMeublieHHst uMc/ia CTHIKOB CETOK B KpafiHHX NposeTax H Haj
NepBBIMH MPOMEXYTOYHRIMH omopaMu BTopble ceTkH C2 u C4 MOXHO
NPHHATE C nonepeunofi pabouelt apmarypoii; :

3Bp I — 400 .

3Bp I — 350

ApMHpoBaHHe N/IHTH CBapHLIMH CeTKAMH ¢ OPOXOJALHOR paGouedt
apMaTypofi mpuBeeHO Ha puc. 4.24.

ApMHpoBaHHE MJHTHI CBAPHBIMH DYJOHHBIMH CETKAMH C MoONepeYHOH
padoyefi apmatypofi (BapuanT II). Ceuenue apMaryphl B mpoJeTax ¥ Haj
OnopaMM NpPH apMHPOBaHHH DYJOHHBIMH CeTKaMH ¢ pa6oueji apmary-
poit knacca A-III u pacyeTHnM conporueaenueM R = 355 MIla,
Pacuer Begem no Grok-cxeme 4 mpua. 4.
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Puc. 4.24. ApmupoBanye TVIMTHl CBApPHBIMH PYJOHHBIMH CeTKaMH C IPOJOJIbHOR
pa6oueli apmarypoii: )
1, 3 — oCHOBHbule C&TKH; 2, 4 -~ ROMNOJHUTEN bHLI €

1. [Nose3nast BoicOTa CeUeHHS NJIUTHE
ho =h—a=70—15= 55 MM

B kpaliuux nposerax M HajJ NepBbIMH NPOMEKYTOUHBLIMH ONOPaMH
mpy My =3 kH - m:
3.108
6. @ = 755 1000 557 — 13-
10. Tlo Ta6a. 4 mpua. 2 ¢ = 0,93.

3-108
11. As = m= 165 mm2,
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B cpeanux nposerax u Haj cpegHUMH onopamu npu Mp=—M,=
= +2,16 kH - m:
6. o = 2,16 - 108
m =" 7,65 + 1000 - 553
10. ¢ =0,953.

. 216.100 . a
11, Aq—m— 116 mm2,

B niurax, okafmieHHbIX GankaMH B CPeNHHX NMpPOTETax M HAJ CPef-
HuMu onopamu (puc. 4.22 nonoca /I) moment ymenbliaeM Ha 20 %,
TO €CTh BBO}II(/)IM Koapdunuent 0,8:

8- 2,16 . 108
6. @, = 7er—Tg00 55z — 0,075
10. §=0,96é5. 6. 100

0, . 2,1 . l )

11.As=————355.0;963.55 = 92 mm2. _

[Ipu nuamerpe paGoumx crepxueli 6 MM n Go/lee CBapHHe CeTKH mpo-
€KTHPYIOTCA ¢ nonepedxolt pabouell apMaTypoll H PacKaThIBAIOTCH BAO/b
Bropocrenennsix Ganok. [llupuna cBapeIX ceTox paBHa paccTosHmMIO
MeX1y TPaHAAMH BTOPOCTENEHHEIX GaJoK.

B cpeannx nposerax u Haj CpeIHUMH ONOPAMH Ha Y4YacTKax MeXAy
ocaMH [ u 2, 6 u 7 (nonoca /) npunumaem cetku Cl u C2 ¢ nonepeunoit
paboue#i apmarypoii nuamerpom 6 mMm u marom 200 mum (ta6u. 4.16). [io-

Imajab CeYeHUs: apMaTypbi
A = 141 mm? > 116 mm2

= 0,093.

[Tpononbume pacnpesenutenvubie crepxuu cerok Cl u C2 npuuu-
MaeM juamerpoM 3 MM M3 cTaaM Kaacca Bp-I marom 350 wmm
(vabn. 4.17).

B nponerax Gyayr yk/ianmiBaThCa CeTKH MHpHHON 1,8 M;

3Bp I — 350
ClsxTr=2m0 1800-
Hag ofopaMH ceTKH wmpHHo# 1,1 M;

g 3Bp 1 —350

6A I — 200 1100.

B kpafinux nposerax ¥ HaJl NepBEIMH [POMEXKYTOYHBIMH OMOPaMH
npuHumMaeM cerku C3 u C4 ¢ paboueli apmMaTypoil AuaMeTpoM 6 MM H LaroMm
150 mm

As; = 1,89 MM > 165 mm2,

Pacnpenenntenpupie crepHd npuHHMaem Kiacca Bp-l AuamMeTpoM
3 MM, miarom 350 mm.
B nposerax packarbiBaeM cerk# C3 mupumofi 1,8 M;

. 3Bp1— 350
C3 sxmr—rz0 1800,

a Haj onopamu C4 wupusoit 1,1 m;

4 3Bp 1—350

6A 111 — 150 1100.
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Puc. 4.25. ApMHpOBaHHE MNJIHTH CBapHLIMH DYJIOHHBIMH CETKaMH ¢ mnonepeyHoh
pabouefi apmarypoii: :

@ - PACKJIAAKA CETOK N0 HH3Y IMATH; & == PacK/iaAKka CeTOK No BepXy [VIHTH

B cpensux mpos€rax M Haj CPeJHHMH OMOPaMH Ha YJacTKax Mexny
ocaMd 2 u 6 (nmosoca /I) npu 1mare . M ¥ JHAaMeTpe CrepxKHed
6 M ceuenue apMaTypnl (Taba. 4.16)

A, = 141 mm2? > 92 mm2,

IMnomanb ceuenus pabGouefi apMaTyphl Ha 45 % Gosbiie TpeGyemoRt
no pacdyery. B paHHOM ciyuae ciefiyeT OPHHATb CBAapHBIE CETKH C MO~
nepeu”ofi paGodeii apmarypoili kiacca Bp-I, guamerpoM & mM. )

Torpa ceuenue apMaTyphl

A‘=92-355_

o = 91 mm2,
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- [lpunumaem B nposierax cerku C5 marom 200 mm;
A, =98 MmM2 > 91 mm?;

3Bp I — 350
G 5Bp I — 200 1800,
a Haj] cpeiHuMmu onopamu — C6 mupuHoi 1,1 m;
3Bp I — 350

B kpafiHux mOpo/eTax u Haj NepBbIMH [IPOMEKYTOUHBIMH OMOPaMH
JJe OAUTHL B OCAX 2—6 MPHHEMaeM CETKH TaKHe e, KaK H /i [/IHTH
Ha yuyacTkax Mexay ocsiMu / uw 2, 6 u 7, 10 ecrn cerku C3
u 4.

ApMupOBaHHe TINTHI CeTKAMH C monepedHoll paboueil apMaTypoH
OpHBeieHO Ha puc. 4.25,

4.4.5. Pacuer BTOpPOCTENEHHON Banku

Bropocrenennas 6alka pacCuuTHIBAeTCH KakK MHOFONpO/ETHas Hepas-
pesHasi, Onopamu KOTOPOH fB/ISIOTCA TI/aBHble OankH. [Jpu uucae npo-
JeToB Gosee NsATW BTOpOCTENEHHast OajlKa PACCUUTHIBACTCH MO HATHIPO-
JIETHOH cXeme. '

Pacuernble nposeTthl B Harpyskd. Jljs CpeiHuX MpoJeroB GajkH 3a
pacueTHblif npoJeT NPHHHMAeM pacCTOSIHHE MeXAy TFpaHfMu [VIaBHBIX
Ganoxk. Ilpu mmpune pebpa raaBubix Gagok 25 cm (puc. 4.26,q).

ly=1— bmp = 6 — 0,25 = 5,75 w.

Ilns kpaf#iHKX NPOJETOB PAacueTHHIM fBJSETCH PACCTOSIHME OT HEHTpa
Onophl Ha CTeHe 1O rpaHH KpaiHeh riaBHo# Oasnxu. [Ipyu 3azenke Gajku
B CTeHy Ha 25 cMm

025
2

0,25

o bmb c __ g,
ly=1—02—22 4 £ -602-22 108 58y

5 =
Harpysky Ha BropocreneHnylo 6anky coGupaeM C nosocsl 2 M, pas-

HOH pAaCCTOSHHIO MEXAYy OCAMH BTOpOCTENEHHbIx Ganok (puc. 4.22),
Bec KOHCTPYKIMM mo/sa U Ke/ne306eTOHHON M/IMThI

g = 2,686 xH . M2 (taba. 4.15).

Onpenensem Harpysky Ha | M BropocrenenHofl GaJxu.
[ocTosinuble HArpysku:
OT Beca IJIHTH NEPEeKPHITHA M Hoja

g, = 2,686 . 2 = 5,37 xH/wm;
or Beca peGpa BTOPOCTENEHHOH Ga/jKu .
g =02(0,4—0,07) 25981095 = 1,78 kH/m.
CyMmapHasi nocTosiHHasi Harpyska
g =g+ gy =537+ 1,78 = 7,15 kH/m.
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Puc. 4.26. BropocTenennaa 6Gajka:

2 — pacueTHbe NpoOJeTs; 6 — pacdeTHast cxema; [/ — nanTa; 2 — BTOPOCTENeHHAR Gasnka; 3 —

rJiagHaa Gaaka

[Mosesnas (BpeMeHHast) Harpyska
v=17,98. 2= 1596 xkH/M.

PacueTHas CXeMa BTOPOCTENEHHON Galku npuselleHa Ha puc. 4.26,6.

[Tonnaa Harpyska
g=g-+v=715+4 1596 = 23,11 xH/m.
Veunua M u Q mpu v > 1.

Maru6amdumpe MOMEHTHl OIpEJE/sieM C YYeTOM IepepacnpeleseHus

ycHaMii BCJEACTBHE MJAacTHUeCKHX Jedopmanuil:
B [IepBOM IipoJIETe

- 12 .BRY .
M, = q“o = 23'11115'8 2= 70,67 kH - m;

Ha MepBOH MPOMEXYTOYHOH omope

, ql'2 _ . 582
—Mp=L - = 23'1114 58 55,53 kH - ms

B CpeAHHX MpoJeTax H Ha CpenHHX ofopax

2 :
My =My =—M;= £ 52 = & BT 4 47,75 kH.

16
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Ipu cooTHOWeRHH v/g = 175—'195‘-5 =
= 2,23 2 B CpeiHHX mOpoJerax
BOBHHMKAIOT OTPHUATeJbHble narubaio-
L{HEe MOMEHTEI,

B ceuenun Ha paccrosuun 0,4/,
OT MepBOfi NPOMEKYTOUHON OMNOPHI
(B0 BTOPOM mpoOJieTE), TO €CTh Mex-
Ay ceueHusMH 6 u 7 Moy, =
= —Pg2 = —0,02 - 23,11 . 5,75* =
= —15,28 kH . M, r1e § ~ 0,02 —

KodPPHIMEHT JNA JaHHOTO Ceue-
Hua nopu v/g=2 (puc. XIIL16
K Ta6n. XII1.2 [3]).

OnpezenseM nonepeuyHbie CHJL Yy
rpasedl OMOPLL:

Ha KpailHell omope
Qa =-0,49 (1, —0,5¢) = 0,4 x

x 23,11(5,8—0,5 . 0,25) == Puc. 4.27. Pacnonoxenue paboued ap-
= 52,46 kH g«a’rypu B CEYeHHAX BTOPOCTENCHHOK
’ ANKH:

_ 4 — B NponteTax; 6 — Ba ONOpPax; / — CBApHLE
roe c¢c=25 oM ray6uua sanesku CeTKH NAHTH; 2 — CBAPHHE cpe-mn Be o:gpa:

B’ropocTeneHHoﬁ 6aJIKu B CTeHe. BTOpOCTeneBHoft 6anky; 3 — cBapHhe KapKa-

Ha nepsofi mpomexkyTouHoil omo-  © PTOPOcTeRemHof Gaixn

pe caeBa
QA =0,6g(/, — 0,5¢) = 0,6 - 23,11 (5,8 — 0,25 - 0,5) = 78,69 kH.

Ha nepBoii npome:xyTouHOfi omope crpasa ¥ Ha BCEX OCTAaJbHHIX ONO-

pax cnpasa u cJesa _
—QF = Q¢ = —Q¢° = +0,59/,=0,5. 23,11 . 5,75 = 66,44 kH.

Onpenenienne BLICOTH CedeHHA 6ankiH. MUHHMATbHYIO PaGouyIo BHICOTY
ceueHHs OajKH ONpeje/seM MO OMOPHOMY u3ruGaioumeMy MoMeHTy Mp =

= — 55,53 xH - M.
Pacuer npoussogum mo Gnaok-cxeme 5 mpua. 4.
1llupuny peGpa Ganxku npunumaeM b = 20 cM.

1. Ilpunumaem § = Fx{; = 04.

2. @, =t(—0,58) =0,4(1—0,5-04) = 0,32.

, —M 5553 10°
8. ty=1V 3=V o3 785 200 = 337 Mm,

INosnnas Bhicora cevenus npu a; = 20 MM (puc. 4.27,6). h = hi+

4+ a; = 337 + 20 = 357 mM. Ilpunumaem h = 400 wmwM.
Pa6ouas BeicOTa Gajik#l B MpoJeTax:
OpH pacrnojoxeHuH pabouux crepxkmefi B 1sa psana (puc. 4.27,0)

hy = h — a, = 400 — 55 = 345 my;
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IpH PAcHoJOXKeHHH pabouyux CTepKHER B ONMH DPAX
hy = h — a; = 400 — 35 = 365 MM,
rue '
gy =c+d+ F-=25+20+25-0,5="55mm

gy=c+ 5 =25-+20-0,5=235mm.

Pa6ouas BrlcoTa Gaiiku Ha omnopax (puc. 4.27,6) OTHOCHTEJLHO:
pa6oueii. apMaTyphl [IByX CBapHHIX CeTOK

ho = h — a; = 400 — 20 = 380 mm;
pabouefi apmaTypbl BEDXHHX CTepXHeH NpOJIETHHIX KapKacos
ht = h — @y = 400 — 40 = 360 MM,

a, =10+ dy +dy - 06 =1046+4 .05 =18~ 20 Mm;
aé=10+2d10+dac+dnn+o,5duﬁ=10+2'6+5+5+
+ 20 - 0,5 = 40 mMm. ‘

rae dy. M dge — AMAMETPhl CTEPXKHeA CEeTOK BTOPOCTENEHHbIX O0ajioK;
d., — IMaMerp CTep:KHeH CETOK IJIHTHL

PacyeT NpPOYHOCTH HOPMAJbHLIX CeYeHHH. Ceuende HPOIOJLHOH
apMatypsl B DACTAHYTHIX 30HaX Oalku olpejensieM IO HaNGOJbIIHM
M3THOAIONIUM MOMEHTaM B IIposeTax H y onop OGajku.

[Ipu pacuete 0O MOJNOMHTENLHBIM MOMEHTaM CeueHHe GalkH TPHHH-
MaeM TaBpOBBHIM, TAK Kak IUIHTa PAacClOJOXEHA B CHKaToil 30HE. Pacuer-
HY10 IMHPHHY NOJKH TaBPOBOTO CeueHHs b npuHHMaeM B 3aBHCHMOCTH

h
OT COOTHOIIEHHUSA —h—' = 410 = 0,175 > 0,1 (puc. 4.27,a).

Corsacio R. 3.16 [10] npHHHMaeM MeHbllee H3 IBYX SHaueHuit by

by < I = 200 c;

b << & + by = 5 4 25 = 225 cm.

IMpuuumaem by = 200 cm.

I[Ipu pacuete mo OTPHIATEJBHBIM MOMEHTAM CeueHue GajKH MPHHH-
MaeM NpAMOYTO/MbHBIM C IHpHHOf pebpa b = 20 cm.

[TpomoabHylo pabouylo apMatypy KapKAcoB GajiK¥ MPUHUMaeM KJjacca
A-II ¢ pacueTHnM compoTHBJIenHeM R; = 280 MIla.

Ceuerne pa6oueii apMaTyphl onpefielisieM 1o 6/10K-cxeme 4 npun. 4.

B nepsom mnponere M; = 70,67 xH - M, mupuHa TNOJNKH TaBpPOBOrO
ceuennsi by = 200 cm.

1. Tlonesnast BhicOTa ceueHus My, = h — a; = 400 — 55 = 345 mM.

M 70,67 . 108
= 1 \ _
6. o = Rpyhe 185 - 2000 - 345% — 0,039.

10. Tlo ta6a. 4 npua. 2 §=0,98.
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11, Ilnowane ceyenus paboueil apMaryphi

A= M, 70,65 . 108
$T TRgh, 280 -098- 345

Tpunumaem 4 @ 16AIl, A, = 804 > 747 mm2%

Kpafinue nponetw 6ajniku apmupyem AByMs kapkacamu Kpl. B kax-
JIOM Kapkace IO JiIBa NpPOJONBbHBEIX CTEPXKHst jpuameTpoM 16 MM, pacrnoso-
JKEeHHHIX B IBa paja.

Bepxune crepxuM KapkacoB Kpl npHHHMaeM KOHCTPYKTHBHO
2 @ 10Al1.

B cpemnux mponerax My = M = 47,75 kH . m.

1. PaGoyas BhHICOTA ceyenus hy = 36,5 cm (puc. 4.27,a).

= 747 mm2,

4775 . 108 _
6. @, = m = 0,023.
10. ¢ = 0,988.

47,75 - 100
11. As= m = 473 mMm2,

[lpunumaem 2 & 18AII, A, = 509 mm? > 473 mMm2,

TIposionbHBE CTEPKHH pacro/iaraeM B OAHH PSAJ, U0 OJHOMY CTEpPIKHIO
B IByX Kapkacax Kp2.

BepxHue cTep:xHH KapkacoB Kp2 onpezenseM mo pacueTy, Tak Kak
B CPeJHHX [MpOJeTax JHeHCTBYeT OTPHLATEJbHBIH MOMEHT My 4 =
= 15,28 kH - m,

1. PaGouas BricoTa ceyeuus hj = 360 mM.

1528 - 108
6. a, = ma = 0,077.
10. ¢ =0,96.
A 1528 100 _ 158 w2,

s = 980 . 0,96 - 360

[Mpunumaem 2¢312A-11 (no oxHoMy CTepkHIO B KapKace), A, = 226 mm2>
> 158 mm2.

Y nepsoit npoMexyTouHo#l onopnl Mgz = 55,53 kH - m.

1. PaBouas  BhicoTa  Gajlru hy = h — a; = 400 — 20 = 380

(puc. 4.27,6).
55,53 - 108

6. Q= m = 0,251-
10. § = 0,852,

Ha onope BTopocTenennass Ganka apMHpyeTcs JABYyMs CBapHBIMH
ceTkamu kJaacca AlIll, R. = 355 MIla.
_ 5553.108 3
. 4 = g5 oz am — 1830
[lnowany cevenus apmMaTyph B OiHOH ceTKe Ha 1 M moJKH BTOpO-
cTemeHHOH GankM LIMPHHOH b; = 2 M

3
A, = —;_8—2 = 121 mm2,

IlpoektupyeM cBapHyio pynonnylo cetky C5 ¢ monepeynbMs pa6o-
9UMH CcTepXKHAMH & 6 MM u3 cranu kjaacca AIIl ¢ warom 200 mm
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(tabn. 4.16), A, = 141 mm? > 121 mm?, nponoJbHbE pacCnpenenuTeb:
HEle CTEPXKHM npuHMMaeM (¥ 3 MM marom 350 mm (1abn. 4.17).

Mapka cerku
5Bp 1 — 350

C5 6A 11T — 200

3540.
CeTKM Hajl onopaMu BTOPOCTeNeHHBIX GaJOK PacKaThiBaloTesi BAOMb

f71aBHBIX 6aniok co cMemeHneMHa 1/3 u 1/4 mponeta or ocH TaBHOA
Ganku. [llupuHa ceTku ¢ nonepeyHo# paboueil apmaTypoii:

1 { 1 1
A= L1+ 4 ly=-5 - 600+ 5 - 600 =350 cm.

Ha cpennux onopax BropocreneHHo i Ganku M, = 47,75 xH - m.
47,75 - 108 ’

6. @, = 7555003808 — 0:216-
10. ¢t =0,877.
47,75 . 109
11. As = m = 404 mm3.

Tliowanb ceveHns apMaTtypel Ha 1M MOJKH I/ OXHOH CeTKH

A, = 24_(&2_ = 101 mm2.

Cerku kJaacca Bp-I auamerpoM 5 MM C nioumiaiblo CevueHHs apMaTypbl

He MeHee
_101-355 2
Ay = —555— = 100 mm*.
IpunumaeM war 200 mm. Torza As = 98 MM? << 100 MM3, TO ecTb

meHbme Ha 2 % (nomyckaercs -+ 5 %).

Mapka cerxu
3Bp I — 350
C6 555 T—200 o°0"

Koncrpykuuu kapkacos Kpl u Kp2, cetok C5 u C6 mokasaubl Ha
puc. 4.28.

PacueT MpOYHOCTH HAKJOHHBIX ceueHHi., MakcumasbHasi mepepesbl-
paomas cuna Qmar = 78,69 kH. IIpouHOCTb HAKMOHHBIX CEYEHHH N0
nepepesbiBalOmell Cue paccuMTbiBaeM IO G/OK-cxeme 14 mpun. 4,

1. PacuetHas BhicoTa CceueHHs ho, = h — a = 400 — 55 = 345 mM.

2. g, =¢q-+v?2=17,1540,5 . 15,96 &= 15,13 xH/m.

3. go = 0,16¢,3Rpb = 0,16 - 1,5 . 0,675 - 200 = 32,4 xH/m, rze
¢ps = 1,5 Ana Taxenoro GeToHa.

4, g, = 15,13 kH/m < g, = 32,4 xH/m.

5. Tlpoekuus HakK/JIOHHOA TPEUHb!

¢ = 2,5k, = 2,5 - 200 = 500 Mm.
6. Q = Qmax — gc = 78690 — 15,13 - 500 = 71125 H.

bk . . .
7. Q= (Pba.Rcbt o _ 15 0,675500200 3452 _ 48205,12 H.
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8. Q=1T71125 H > Q, = 48205,12 H..

YcnoBue He BHINONHSETCS, NOTOMY HEOGXOAMM pacyeT monepeyHom
apMaTypHl.

9. k=1+q¢=1+40,16=1,186,
0,75 (b; — b) by (410 — 200) - 70 C
Tie ¢; = ——To— = 0'75—W = 0,]6, 3JeCh b' =} +
+ 3h; =200 4 3. 70 = 410 mm.

10. k=1,16<<1,5.

11. Tlpuanyaem k = 1,16,

12. My = @yakRotbh] =2 - 1,16 - 0,675 - 200 . 3452= 37,3 . 10° H.mm,
rae @, = 2 1Ja TAxeNoro GeToHa

13. Q, =2V M,g,=2V37,3-10°. 15,13 =47,5- 10° H.

14, Quax = 78,69 <2 = A2 1% _ 79 9 4y,
e Qrax— Qb1 _ (78,602 — 47,5%) . 10°
15'. Tsw1 = My = 1. 37310 == 26.4 H/MM.
__ Qmax—Qu _ (78,69 — 47,5) - 10® =
17. Gun = =" T 45,2 H/um,

18, Gy = 26,4 << g0 = 45,2 H/mm.
19. TlpuHHMAEM 4.5 = (= 45,2 H/MM,
20. Qb, min = QpskRybhy == 0,6 - 1,16« 0,675 - 200 - 345 = 32416,2 H,
roe 9,3 = 0,6 1naa Taxenoro Gerona.
Qv min _ 32416,2 |
21. min = = == = = ,9 N
L. Gewt mt Dy 5545 = 46,98 H/um

- 22. Gsw3 = 45,2 < Gswl min = 46,98 H/MM
_ Qmax Pp. Q_{ Pog , ) 2 — Qmax \° _
23. Os0 = 2’20 +a”:q1—l/( 2’;:: +(Pb:'q1) ( 2h0x) =
78690 2.1513 _ 78690 2.15,13)2 78690
=335 0,6 _V(2-345+ 0,6 ) ‘(2'.345
— 118,45 = 45,98 H/mm.
ITpoponxkaem pacuer mo 6mok-cxeme 12 (mm. 16—20).
Ilonepeynas apmarypa npuusta 2 @ 8Al

Ay = 50,3 Mm% R, = 175 MIla,

)" = 164,43 —

_ Rswndawy _ 175-2.50,3 '
16. s = - - me = 384,4 mm.
Rybhy
17. MaKcuMa/IbHEIl IIAT' MOMEPEYHBIX CTEPHHEH Spgy = %5 L
’ max

. . . 2
Smax = L8 0'67755692(?0 345 = 318 mm.
18, Tlonnas Buicota pureas h = 400 MM < 450 mm.
19. War gonxen 6uiTe He Gosee 0,5 BHICOTH M He Gosee 150 mm. -
20. Ilpunumaem s = 150 mMm. ‘
21, War nonmepeuHbix CTep:KHEeHl Y ONOP BTOPOCTENEHHOH GalKH IPH-
AumaeM 150 MM Ha. paccrosnuM 1/4 mposeroB or rpaefi omnop.
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Puc. 4.28. Apvmpopaune BTOpocTenenHolf GalKnm CBapHHIMHM “KapkacaMH H CBApHBIMH
DYJIOHHEIMH CeTKaMmu

[Tpoussonum nposepky _MPOYHOCTH HAKJOHHOH HOJOCHI MeXJly HaKJIOH-
HbIMH TPEWHHAMH Ha JeHCTBHe mMonepeyHOd CuUAB mo 6JOK-cxeMe 13
npnn 4.

Pa6ouas BeicOTa ceueHus hy == 345 mu.

2 Kospdpunuenr ¢, =1 — pR, = 1 — 0,01 - 7,65 = 0,935, rue

= 0,01 ana Taxenoro Geroua.

3. Ay = 101 M,

4. KoathdruueHT apMUpOBaHHA

ty = A/(bs) = 101/(200 - 150) = 0,0034.

5. OTHOCHTeNbHEI MOJY/b YOPYTOCTH npu E,=1,7-10%
Eq 21 10
E, - 108
6. oy =145y, =1+5- 12,35. 0,0034 = 1,21.
7. Quy=1,21<1.3.

8. I'Ionepeqﬂaa CHJ1a, KOTOPYIO MOXET BLIJep:KaTh GeToH CKaToil 30HH
HaK/IOHHOA MOMOCE MeXIY HAKJIOHHHLIMH TpelHHAMH,

Q, = 0,30,,051 Rybl, = 0,3 - 1,21 - 0,935 - 7,65 < 200 - 345 =
= 179155 H.
10. Yenosre Qmaxr = 78690 H << Q, = 179155 H  Brmosmsetcs,

MPOYHOCTb CEYEHHs AOCTATOYHA,
ApMupoBaHHe BTOpOCTENIEHHOH GajKH npuBefeHo Ha puc. 4.28.

o=

= 12,35.
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4.5. MEXXQY3TAKHOE PEBPMCTOE MEPEKPBLITUE
C NAMTAMM, ONEPTLIMKU MO KOHTYPY

4.5.1. KOHCTPYKTMBHAs CXeMa nepeKpuiTHA

Tpe6yeTcsas 3anpoeKTHPOBaTb DEGPHCTOE MOHOJHTHOE MEPEKPLITHE
¢ MUIMTaMH, ONEPTEIMH [0 KOHTYPY, O]l [O/IE3HYIO HArpysKy 7 kH/M® (npu
v = 1).

JIna paspaGOTKH 3JeMEHTOB NEPEKPLITHS NPHHATE KOHCTPYKTUBHAS
cxeMa, npuselleHHas Ha puc. 4.29.

4.5.2. HasHaueHue pa3mepos
NONEPEUHOrO CEUEHMS SMEMEHTOB

Jlas onpeje/eHHs HarpyskH OT COGCTBEHHOTO BECA SJEMEHTOB nepe-
KPhITHA M HX paCUeTHBIX MPOJIETOB PEKOMEHIYeTCH 3aJarbcs momeped-
HBIMH CEUCHHAMH 6GAaJOK B 3aBHCHMOCTH OT MX IPOJIETOB.

Bricota ceuennss 0ajJOK HpUHHMAETCH

h=(1l0.. .Tlg)l, amnpuﬂ;ab=(%...—;—)h.

BricOTy cedenusi- nonepeunuX Ganok 51 HasHauaem
1
h=1- 400 =~ 27 cm.

IMpunumaem h = 30 cm.
Iupuny. pebpa HasHayaeM

1
b=

595 30 ~ 15 em.

TpunnmaeM by, = 20 cm,
BricoTy ceueHuss DPOAOJBHBIX Gajsok b2 HasHavaeM

h= g5 - 600 = 46,2 cu.

IMpunuMaem h = 50 cM.
[upuny peGpa HasHayaeM
b= —;— - 50 = 25 cm.

TMpunumaem b = 25 cm.
ToMmuHa IJAHTH HasHauaeTcsi MO BOSMOXHOCTH MHHUMAJbLHOH H3

YCIOBHSA DACNIONOKEHHs paGodet apMaTyphl B AByX HanpaB/eHHAX.

- PexOMeHyeTCsi NPHHMMATh TOMUKMHY IUIMTEL B Npejenax
1 !
h=(g )L

By = g5 - 400 = 100 w1,

Hasnauaem

Mpunumaem hy = 100 mm.
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Puc. 4.29, KoHCTpyKTHBHAf CX€Ma MOHOJMTHOrO PeCGPHCTOrO MEpeKpHTHA ¢ MNacTa-
MH, ONEpTHMH MO KOHTYpY:
! — nonepeunsie Ganka El, 2 — npofonibHule Ganku 52; § — KojoHua; 4 = nioutagb g8 cGopa

garpysoﬁx2 Ha nonepeYHue GaakH 5l §= njomafgb AAs 66opa Harpyskd AAs NPOJOJIbHES
0K



4.5.3. faHnbie AN NPOSKTHPOBAHHA

JIJis MOHOJNMTHOTO PeGPHCTOrO MEPEKPHITHS ¢ MJHTAaMH, ONEDTHIMH MO
KOHTYpY, NpHHMMaeM GeToH KJaacca B1D. ‘
Pacuernble cONpoTHBJEHUs GetoHa (ra6n. 1 mpua. 1)

R, = 8,5 MIla; Ry = 0,75 MIla.
Tpu pacuete 3/eMEHTOB NEPeKPLITHA MO NEPBOM IPyNNe NpeneNbHbX

COCTOSIHHA YUHTHIBaeM KOS(XDHIMEHT YCIOBHs paGOTHI GeroHa s = 0,9,
MOHMKAIOWHA pacueTHble CONPOTHBJEHHs GeTOHa (n. 2.13 ta6a. 15 [10]):

Ry, = 8,5 - 0,9 = 7,65 MIla; R, = 0,75 - 0,9 = 0,675 MITa.

JIns apMHpOBaHMs [/IMTH NPHHUMAEM CBApHLE DYJIOHHBIE CETKH H3

OGbIKHOBEHHOIl apMaTypHOH NpOBOJOKH kaacca Bp-I.

PacuerHble CONPOTHBJEHHS apMaTyphl:
npu & 5 Bpl Ry = 360 MITa; npu @ 4 Bpl R, = 365 MIla;
nmpu 3 3 Bpl R, = 375 MIla.

Jlns apMMpOBaHMS [ONEPEYHHX M MPOJOJBHBIX GajoK (Bl n B2)
Npojo/bHYI0 pabouyio apMmaTypy NpHHHMaeM KJjacca A-IT ¢ pacueTHbIM
comporusiendeM R = 280 MIla. MoHTaxHbe U NONEpeyHHe CTEPKHH
KapKacoB NpuxHMaeM Kjacca A-l ¢ pacueTHbIMM COMPOTHB/EHHAMH.

(raba. 2 npua. 1)

R, = 255 MITa; Ry = 175 MIla.

4.5.4. Pacyer nnurhbl

. Onpenenenne Harpysok. Onpenenenue Harpysok Ha IUIHTY, kH/M2,
npuseneno B Ta6i. 4.18 ¢ yuetom kos(pHIHMEHTA HAMEKHOCTH [0 HAsHA-
yenuio coopyxenus 0,95.
OnpefeneHne PacyeTHHIX NPOJIETOB H H3rNGAI0HUX MOMEHTOB. Pacuer-
HEe MpoJleThl IUIHT, ONEPTHX MO KOHTYPY, NPHHUMAEM: A/l CPEAHHX

Tabauya 4.18

SuaueHne | Kospopu- | 3nauenune
HaUTPY3KH | pyeHT Ha- | Harpysky

Harpyska nP% T *= | ReXHOCTR | npu 1§ > 1,
=1, no Has 2
<E /ach rpyske kH/m

[Tocroauunaa g
Iautouustit noa & = 15 mm; p = 2000 xr/m3 - 0,28 1,1 0,308
0,015. 2,0-981.0,9

Liementhuii pactop: & = 22 MM, p= 2200 xr/m®

0,022.2,2.981 095 0,451 1,3 0,586

Bec mauTe § = 100 mm, p = 2500 kr/M3 ,

0,1-25-981.0,9 - : 2,33 L1 2,563
Hroro g =306 3,457

BpeMennasn (nonesnas) v

7-095 ' 6656 | 1,2 7,98

[lonHas marpyska ma | M2 OJuTH =g+ v=
= 3,457 + 7,98 = 11,437 xH/m? = 11,44 xH/M?.
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Puc. 4.30. PacueTHble npoJeTH DJHTHL:

Q@ — B NONepeNHOM HaNpasjeHud; 6 — B NPOACNLHOM Hanpasiesuu; / — NJAHTE; 2 — nollepelymsie
Ganku 5I; 3 — nponosibanie Ganku 52

napeJefl oxahMJeHHHX 6aJKaMH — DABHBIMH PACCTOSHMIO B CBeTY,
TO €CTb PACCTOSTHHIO MeXAY IPaHsAMHU 6aJ0K (ly==[—b,) 01 KpalHux —
pacCTOSIHKIO OT rpaHH 6ajKu 0 CepelMHEl ONOPH IUIHTH HA creHe (ly =

= [ — 0,5bs— 0,2 - %) (puc. 4.30), bs — mupuna pe6pa 6anxu; 0,2 —

paccTosinue OT Pa3GMBOYHOH OCH O BHYTPEHHEH TPAHU CTEHH, M; ¢ —
riy0uHa 3afeJIKH IJIHTHI B CTeHe, OObluHO 12 cm.

OcHoBHOE ypaBHeHHe JUIsi ONpeje/eHus H3rHOAOMHX MOMEHTOB
B [/IWTE 3aBHCHT OT NPHUATOrO crnocob6a apMHPOBAHHSA.

Jist mpunsToro Bufia apmupoBanua (puc. 4.31) ocHOBHOE ypaBHeHHe
uMeeT BHJ '

@+o ik ; ’
i (Blog = ly)) = (2My + My + Mi) Loy -+ @M, + My + Mis) by,

Vsru6aiomue MOMEHTH, PACHOJOMKEHHbE' B npaBofl uacTi. GopMYy.JIHI,
ONpeJe/IsIIOTCS BBEJIEHHEM B ypaBHEHHE DEKOMEHJIOBAHHBIX COOTHOLIEHHI
MeXy NpPOJIETHEIMH H3rubaromuMu MoMmeHTamu M,/M, u cooTHOweHu#
MEX]y ONOPHBIM H NPOJIETHEIM u3rubaomum MomeHTamu Mi/M,, Mu/M,
B COOTBETCTBHH C COOTHOLUEHHSAMH DACYeTHHIX IIPOJETOB IVIMTHL lg./ly,,
IDUBEICHHBIX B Ta6u. 4.19. 3agaBumcey cooTHomenneM Momentos M,/M;;
Mu/My v M{\/M, sanauy cBOgEM K HAXOXIEHHIO OJXHOFO HEW3BECTHOTO.
usrubaromero Momenra M.

‘OGBIUHO pacueT IJIHT, ONEPTHIX MO KOHTYpPY, HAUHHAIOT CO CPEXHHX
nanese#, To ectb ¢ nanenu A (puc. 4.29).

m
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Puc. 4.31. Buj .apMHpoBanHs [WMIHTH, ONepTOA [0 KOHTYpY:
@ — apMUpOBaHKe [0 HH3Y NAKTH B DPOJETAX; 6 — apMuEpOBaHHKE [0 BePKY NMATH Ha onopax;
4 — HarHGamwnmne MOMEeHTH B IPONETaX W Ha oliopax ,
OnpepeneHHE PacueTHBIX NPOJCTOE H U3THOAMKEX MOMEHTOB 8 Ila-
HeJiix nauTbl. [Taneas A. Pacuetube npoJerbl:
lyy =, — by, =4—10,256 =375y
lgg=l3— b, =6—0,2="58m
loa 58 ~
== 1,55 ~ 1,5. |
[TpunumaeM ciaepywomue COOTHOIICHHA MeXKay
vamu no tabi. 4.19:
M,/M, =0,7, Ml/I\fI1 =M;/M;=2;
Mu/My = MiyyM; = 2.

u3rnbanmiMy MOMEH+
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Hoacraensiem B ocHoBHOE ypap-
HEeHHE TpPUHATHIE COOTHOILEHHS H3-

Tabauya 4.19

IHOAIOMUX MOMEHTOB, BHIpAXKEH- los I My MpoMpo Mg My
HHX 4epes Mﬂ : loy M, . M, M, M, M,
11,44 - 3,75%(3 - 5,8 —3,75) _ 1—15 l 02—1 | 13—25 [ 1,3—25
12 1,5—2 ]0,15—05 | 1—2 0,2—0,75
=582 M, 4+ 2M, 4 2M,) +
+3,75(2 - 0,7M, - 2M, + 2M,):
182,995 = 34,8M, + 20,25M ;
182,995
M, = 08— = 3,32 kH . m;
My=0,7-332=2,33kH . m:
M'=M;=M”=MI“= 2' 3,32=6,65KH + M.
MManean 5. PacuerHse nposeT:
ly=l—02-20 4% 4o 2+ 2209505 = 3735 u;
' loa-—l-bls—G—-O?—.S,SM,
lyy 58
zoi 5735 = 1,90,
TlpunuMaeM  cresyiompue COOTHOWEHHS  HSTHOAIOMIHX — MOMEHTOB

(taba. 4.19):

. n__ _ . — 0 '
A=09 Jr=7 =15 M=0 M =665Kn-m
nO,L'lCTa_BJIHEM COOTHO[UE_HI/IH MOMEHTOB B OCHOBHOe ypaBHEHHei
11,44 - 3,78521 <r32 58— 3789) — 5,8(2M, + 0 + 6,65) +
+3,735(2- 0,9M, + 2. 1,5M,)
181,75 = 11,6M, + 38,57 + 17,928M,;
143,18 = 29,528M,;

143,18 .
M1=2_9,-§2—8-=4’85 KH'M,

My=M;p=15-4,85=7,28kH. v; "
My=09- 4,85 = 4,37 kH - .

IManens B. Pacuetnnie mposerts:
ly=1—bys=4—0,25= 23,75 m;
by = 1 — 02+§—-05b23_6—02—|-0—'—202 0,5 = 5,735 m;

la 5735
—l: =—’7'5‘= 1,53.
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l'lpmmmaeu COOTHOWEHHA H3rHbaIoUUX MOMEHTOB!

.MM : .
=0)9| AT1=M-{=1’5' M1=00

My = 6,65 kH - M.

My

ToncrasnseM COOTHOILEHHA MOMEHTOB B OCHOBHOE YypaBHCHHE!

11,44 . 3,758 (3 - 5,735 — 3,75 '
e ) — 5,735 (2M, 4 2+ 1,5My) +

+3,75(2 - 0,9M, -} 6,65);
180,38 = 28,675M, + 6,75M; + 24,94;
155,44 = 35,425M,; M, = 4,39 kH - »; ,
M,=09-4,39 =239 kH . m; M;=M =154,39=659H . m

Masean I'. PacuerHsle nposetsi:

ly=0—02—% +%8=4-02+4006—05025=373wm

’ ' by 0,12 X

Lo=1—02+ 5 —2=6—02+3"—05.02=576m
Ly, 576 -
.l_(;;=§’7§5= 1’54.

anHHMaEM COOTHOLLIEeHUA u3rubaromux MOMEHTOB!

%=0,9; M =0, M;=0; M;=6,59 kH - m;
Mir = 7,28 Ku - m.

TozacraBasieM COOTHOLUEHHS MOMEHTOB B OCHOBHOE ypaBHEHuE:

11487858 0 516 3%9) _ 5,76 (2, + 0 + 6,59) +

+3,735(2 - 0,9M, -+ 0 + 7,28);

180,14 = 11,52M, - 37,96 + 6,72M, -+ 27,19;

180,14 = 18,24M, + 65,15;

114,99 = 18,243M,; M; = 6,3 xH - m,

My =0,9.6,12=5,67 xH - m. _

TIpoBepsieM NPUHATYIO TOMLMHY IJIMTH N0 MaKCHMalbHOMY HSCHOaio-
memy Momenty M = 7,28 kH - m. :

Pacuer BmnoJHseM no Gaok-cxeme 5 npun. 4.

1. Tpunumaem § = 0,15 u b = 1000 mm.

2. am =k (1 — 0,58) = 0,15 (1 —0,5 « 0,15) = 0,139.

u



3. Pa6ouas sricora

M —_—
1 . 7,28 . 108 _
o= ‘/amRbb - 0,139 . 7,65 - 1000 82,74 mm.

4. TlpuHuMaeM pacCTOsiHHe OT PacTAHYTOH TPaHH MJHMTH JO LEHTpa
TSAXKECTH DAaCTAHYTOH apMaTypbl HpH 3AmMMTHOM cja0e GeToma 10 Mum
H NPeANOJIOKEHHH ABYX CeTOK C pabouedl apMaTypoil @ 5 MM M pacmpe-
JEVIMTEJBHOR & 3 MM

a= 1045 4+ 3/2 = 16,5 mm.
5. TlonHass BHICOTa cedeHus
h=~hy+a=28274 + 16,5 = 99,24 mm.

[Tpunumaem h = 100 mm.

Pacuet mpounocTH ceuenuii. Pacuer mpounocTH sakmiouaercs B ompe-
Je/IeHHH ceyeHHs paGodeii apMaTyphl B IIPOJIETAX H HA ONOPax IVIMTHI
naueneit A, 5, B u I.

Pacuer BuinosiHseM no G/0K-cxeme 4 mnpua. 4.

Manenn A. Ceyenwe apMaTypbl B Npo/eTax H Ha ONOPAax IIHTHI,
OKaAMJIEHHOH CO BCeX CTOPOH GalKaMH, MOMET OHITh YMEHbIIeHO Ha
20 %. ‘

1. Pacuernas BhicoTa ceueHusi mpu paGouell apmatype @ 5Bpl mo
IBYM HaIpaBJeHHSIM:

no HanpasJieHHIo [,

hy=h— 10— =100 — 10— 5/2 = 87,5 mw;

[O HanpapJeHHIO [,

hy=h—10—d,— % — 100 — 10— 5—5/2 = 82,5 um.

OnpefiesisieM niomajib CeyeHus apMaTyphl O HANpABJEHHIO [, TpH
M; =332 kH - m: b ' .
1. ho = 87,5 MM.
_ 08M,  08-.382.108
6. 0 = —ont = 785 1000 87T = 0045
10. ITo Ta6n. 4 npun. 2 § = 0,973.
1. Tlnomane ceuenuss apmatypbi

A = 084 _ 08-382. 108
ST RgZh,  360-0973-87,5

= 86,7 mm>.
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Npu @& 5 Bpl u ware 200 MM niowans cevenus apmatypul Ha | M
(JInTH (Ta6n. 4.16)

Ay = 98 mm® < 86,7 mm2.

OnpezensieM nuomanb CeyeHHs apmaTypsl 1o Hanpas/jenuo I, npu
My =233 xH - m:

1. hy = 82,5 mm.

0,8 - 2,33 - 100
6. 0 = v 1000 - Bz.65r — 0:036.
10. t=0,878.

0.8 - 2,33 - 100 2
. A = e ams = 71,5 .

Ilpu @ 5 Bpl u mare 200 mm

A, = 98 um2 > 71,5 mm2.

Mo apMupoBannsa Mauthl B nposerax namenedr A (mo HH3Y INIHTH)
NPUHHMAEM CeTKH ¢ paboyell apMaTypol B IBYX HalpaB/eHHAX U3 CTep K-
Hefi nuaveTpoM 5 MM M marom 200 M.

Mapka cetku

5Bp I — 200
Cl g5 =57 3660 x 5800.

Ceuenne apmarypsl Ha cpenHux oHopax TaK Xe MOXeT OBITb yMeHb-
weno Ha 20 %, no ocam B, I' u /I, a Takxe no ocam 3, 4u b

MI=MII=M“ =MI”=6,65 KH - M.

I By = 100 — 10 — 5/2 = 87,5 . .
0,8 - 6,65 - 105

6. a, = 7,65 1000 - 8758 — 0,091

10. ¢ =0,953.

0,8-6,65.100
11. As=m-— 177,2MM2. ‘
[IpnHumMaem ceTku ¢ nonepeuroit pabouet apmarypoft @ 5 Bpl marom
100 MM (taba. 4.16)

Ay = 196 mm® > 177,2 mm2.

Pacnpeenutesnbuble CTEpXHH ONOPHBIX CETOK npuauMaem @ 3Bpl
¢ warom 350 mm (rabn. 4.17). :

Ulupuuna cetku upunumaercs pasHoit 1/4 nposera B Kaxjayio cTo-
POHY OT OCH ONOPHI:

No Hanpap/eHuio [,
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A= 1/4l, + 1/41; = 2000 mm;

IO HanpaBJeHHIO I,

Himna cerok npu cedemnu xononE 300 X 300 mmg
1o Hampasaenmio I/, L, = 4000 — 300 = 3700 mm:
no Hanpasgenuto [, L, = 6000 — 300 = 5700 wmm.
Mapku cerok:

no HanpasJ/ieHuo [,

3Bp 1 — 350 o
C2 510 2150 X 5700;

[0 HampabJeHuio [,

C3 Spit o0 28503700,

~ Ha nepsbix npomexyrounnix ONODAaX INIMTH OT CTEH 3[aHHUS apMATYpPHI
TpebyeTcs Goabllle, Tak KaK HAruGaiomull MOMEHT He yMeHbILlaeTcsl Ha
20 %, caepoBaresnnHO, Han OnopaMu HEOGXONMMO YKJIaJpiBaTh MO ABe
ceTku (1o ocsm 5, E, 2 u 6).
l. Tlpu nByxX cerkax pa6ouas BhICoTa

hy =100 — 10 — 5 — 3/2 = 83,5 mu.

6,65 . 108
6. OLm = 7_——,65 " IOOO '.83,5-’ = 09125-
10. ¢ = 0,933.

6,65.100 2
[ A, = g s = 237w,

Ha nepseix npomexyrounnbix onopax yknaajimBsaeM cetkH C2 u C3
€ Iowaneio paGoyelr apmarypnt A, = 196 Mm®, ILnomans CeyeHus apma-
TYPH B JONOJNHHTEJbHHIX CeTKAX M3 CTePKHeH IHaMeTpoM 4 MM

A = (237 —196) - 360

s 65 = 40,4 Mm.

Tlpu nnametpe pabouux CTepKHe#l JOMONHHTENbHEIX CETOK 4 MM
u ware 200 mm :

As= 0,63 IVHW2 > 40,4 MMz.
' )



Mapxy JONONHATENBHBIX CETOK:
B HanpasJeHuu I

3Bp I — 350 )
C4 peT—750 1100 X 3000;

B HanpasJeHHH [,

3Bp 1 — 350 '
C5 S50 1450 X 2000.

Tak e paccUHTHIBAEM CEYEHHS paGoueii apmaTypsl NPH KOHCTPYHPO-
ry. '

BaHUH CeTOK N5l OCTAJbHBIX NaHeseft (nanenu B, B u
Pack/iazika CeToK [0 Hu3y H IO BepXy IVIHTH npuBefieHa Ha pHc, 4.32.



Tabauya 1, PacueTnpie COMPOTHBNEHHA THAXKENOro GeToHA

NPHUITOXEHMUA

RIS npepelbHbIX COCTOAHHA nepmoil m BTopoil rpynnsl, a Takxe
€ro HavaJbHbI MOAyAb ynpyroctu, MIla, B 3aBucHMocTH OT Kihacca
Gerona mo NpoyHOCTH HA cXKaTHe

[l punroxcenue 1

Pacuerhnie
RapaKTe-
pUCTUKI

Kaacc Geronos

B7,5| B10 | BI2,5| BI5 | B20 | B25 | B30 | B35 | B40 | B45 | BSU | BS5 | B6O

Ocesoe
cKaTHe
(npus-
MeHHas
npou-

Hocth) Ryl 4,5

Ocesoe
pacTaxe-
BHe Ry

OceBoe
cxrartye

Rbn ser

OceBoe
pacTsKe-
HHe
Rbt: ser

Haugauns-
HbIH MO-
IylIb yno-
pPyrocTh
GeToHa
Eb - 10-3
ecTecT-
BEHHOI0
TBEpAE-
BHS

To xe,
nojBepr-
HYTOrO
TEA0BOH
obpabor-
Ke IpH
aTMmoc-
depHOM

0,48

5,5

0,7

fdaBNeHHH

14,5

[ an npedenvnbix cocmoanul nepsol epynnsi

0,57

7.5

0,66

8,5

0,75

11,5

14,5

0,91 1,05

17

1,2

19,5

1,3

22

1,4

25

1,45

Han npedesvnsix cocmoanuil emopoi epynns

7,5

0,85

16

9,5

21

11

1,15

23

19

20,5

15

1,4

7

18,5

30

24

~ 27

22

1,8

32,5

29 |

25,5

1,95

34,5

31

29

2,1

36

32,5

32

2,2

37,5

34

27,5

1,55

36

2,3

39

35

30

1,6

39,5

24

39,5

35,5

33

1,65

43

2,5

40

36
35
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Tabruya 2.. Pacuernnie conpornaienna
B MORYNb YNPyroctH crepuesoil apmatypsi, Mlila

Pacuetnume conpoTurieuns, Mlla
RS pagueTa NO Op eXeabHHM AnS pace
- COCTORHRAM NepBoll rpynnm ueTa 00 | Mozysis ynpys
Knace apMatTypw npenease TOCTH és,
HbIM CO~ MIla
pacTKenne GTOSHEAM
c?éarue propoft
s¢
Rs Rsw K s).,l:g?
A-l . 225 175 225 235 210000
A-Il 280 225 280 295 210000
A-lll, & 6—8 355 285 355 390 200000
A-II1, @ 10—40 365 290 365 390 200000
A=V 510 405 390 590 190000
A=V, Ar-V,
Ar-Ve, A1-Veg, A-VI, AT-V], 680 545 400 785 190000
Ar-VIK 815 650 400 980 196000
A-ITlB ¢ KOHTpoaem:
IAHHEHHS 490 390 200 540 180000
OJlLKO HaNpsKeHHs 450 360 200 540 180000

-

NpumMesanne: BceapHux KapKacax A/ NONepeqHblX cTepued us apMarypw kaacca A-III,
ﬁ?_}aerp KOTOPWX Menbile 1/3 auaMeTpa npogoibHbX cTepxcsed, suaseuns sw NPHHUMAlOTCR 245
a. .

Tabauya 8. Pacuerusie conporHBieHHs
H MORyap yopyroctu npopoJfiouHoi apmartypb, MlTa

PacuerHble cONPOTHB/ACHHA &pMa- Hopmatus-
TYpH At pacueTa NO npegedb- Hble CO-
HbIM COCTOSIHHSM NepBO# rpynnw, [IPoTHBAE-
Mia 2;2 e Monyns ynpyroc
pbi AaS .
ap Ml:;'lyapc:t AH:: e pacTsizke HuIo :Si“e’é:%l b npng:l!l\;pu Es
CTOSIR
Dpososs- | nonepes- ol)'\’K;va r?;?onp::
HOH Rs ol St MIla -
Bp-1 3 375 270 (300)] 375 410 170000
4 365 265 (295) 365 405 170000 -
5 360 260 (290) 360 295 170000 -
B-11 3 1240 ]990 400 | 1490 200000 :
4 1180 940 400 " 1410 200000
5 1110 1890 400 | 1335 200000
6 1050 |835 400 1255 200000
7 980 ({786 400 1175 200000
8 915 |730 400 1100 200000
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Tpodosscenne maba. 8

PacueTrue cOnpoThBJennn apma- | HopmaTus-
wypw Ans pacuéra No mpexesbhmM | Hbe con-
COCTOSHHAM NepBOR TPyNNH, poripne.
. Mila ypu s | Momyas ynpyroc.
TH apMarT
;(p:;:ac-lgrpu Lln:l‘l‘el‘p, PAcTs KEHRIO :g:“:gz’_' le‘l’;pu »
‘ CIKATHIO TosiRRA
npojoab- | momeped- Rsc ra'r?:g
no#t Rg ol Rsw pKdl‘la s
Bp-I1 3 1215 970 400 1460 200000
4 1145 (915 400 1370 200000
5 1045 835 400 1255 200000
6 980 |78 ) 400 1175 200000
7 915 730 400 1100 200000
8 850 {680 400 1020 200000
K-7 6 1210 965 400 1450 180000
g 1145 | 915 400 1370 180000
12 1110 | 990 ' 400 1335 . 180000
15 1080 {865 400 1295 180000
K-19 14 1175 940 400 1410 180000

Mpurmedanre B ckobkax npnaeneuu 3sHauenH® Rgw TpH DpHMeHeHMM CTalbHOR NPOBOJOe
KH kNacca Bp-I B BR3aHRWX Kapxacax.

I punroxcernue 2
Tabruya 4. Koatunnentel &, [ B @,

&= x/h, 4 am == x/hy 14 %m §=x/hy ¢ am
0,01 0,995 | 0,01 0,26 0,87 0,226 0,51 0,745 | 0,38
0,02 0,99 0,02 0,27 0,865 | 0,234 0,52 0,74 0,385
0,03 0,985 | 0,03 0,28 0,86 0,241 0,53 0,735 | 0,39
0,04 0,98 0,039 0,29 0,855 0 248 0,54 J 0,73 0,394
0,05 0,975 | 0, 1049 0,3 0,85 0 255 0,55 0,725 0.399
0,06 0,97 0, 058 . 0,31 0,845 | 0,262 0,56 0,72 0,403
0,07 0,965 | 0, 068 0,32 0,84 0 269 0,57 0,715 | O 407
0,08 0,96 0, 077 0,33 0,835 0 276 0,58 0,71 0,412
0,09 0,955 | 0,086 0,34 0,83 0,282 0,59 0,706 | O 416
0,1 0,95 0,095 0,35 0,825 | 0,289 0,60 0,7 0,42
0,11 0,945 | 0,104 0,36 0,82 0,295 0,62 0,69 0,428
0,12 0,94 0,113 0,37 0,815 | 0,302 0,64 0,68 0,435 .
0,13 0,935 | 0,122 0,38 0,81 0,308 0,66 0,67 0,442
0,14 0,93 0,13 0,39 0,805 O, 14 0,68 0,66 0 449
0,15 0,925 | 0,139 0,4 0,8 0,3 0,7 0,65 0, 455
0,16 0,92 0,147 0,41 0,795 | 0, 1326 0,72 0,64 0,461
0,17 0,915 | 0,156 0,42 0,79 0,332 0,74 0,63 0,466
0,18 0,91 0,164 0,43 0,785 | 0,338 0,76 0,62 0,471
0,19 0,905 | 0,172 0,44 0,78 0,343 0,78 0,61 0,478
0,2 0,9 0,18 0,45 0,775 | 0,349 0,38 0,6 0,48
0,21 0,895 { 0,188 0,46 0,77 0,354 0,85 0,575 | 0,489
0,22 0,89 0,196 0,47 - 0,765 { 0,36 0,9 0,55 0,495
0,23 0,885 | 0,204 0,48 0,76 0,365 0,95 0,525 0 499
0,24 0,88 0 211 0,49 0,755 | 0,37 1 0,50 05
0,25 0,875 | o, 219 0,5 0,55 0,375 - —_ —_

A
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* T abauya 5. Coprament apmarypb

Pacueruas naoWLanb nonepe:ruecl:;;znizqenm, MMS, TpH KOJHYECTBe
e
HHMAMETD,

MM 1 2 3 4 5 6 7 8 9
3 7 14 21 28 35 42 49 57 64
4 13 25 38 50 63 76 88 101 113
5 20 39 59 79 98 | 118 | 138 157 | 177
6 28 57 8 | 113 | 142 176 198 226 | 255
7 38 77 115 | 154 | 192 | 231 | 269 | 308 | 346
8 50 101 151 | 201 | 251 | 302 | 32| 402| 253
9 64 127 191 | 254 | 318 | 382 | 446 509 | 572
10 78 157 235 | 314 | 393 | 471 | 550 628 | 707
12 113 226 339 | 452 | 565 | 678 | 791 904 | 1018
14 - 164 308 462 | 615 | 769 | 923 | 1077 | 1230 | 1385
16 201 402 603 | 804 | 1005 | 1206 | 1407 | 1608 | 1809
18 255 509 763 | 1017 | 1272 | 1527 | 1781 | 2036 | 2290
20 314 628 941 | 1256 | 1570 | 1885 | 2198 | 2514 | 2828
29 380 760 | 1140 | 1520 | 1900 | 2281 | 2661 | 3041 | 3421
25 491 982 | 1473 | 1964 | 2454 | 2945 | 3436 | 3927 | 4418
28 616 | 1232 | 1847 | 2463 | 3079 | 3595 | 4310 | 4926 | 5542
32 804 | 1608 | 2413 | 3217 | 4021 | 4826 | 5630 | 6434 %238
36 1018 | 2036 | 3054 | 4072 | 5090 { 6107 | 7125 | 8143 | 9161
40 1256 | 2512 | 3770 | 5024 | 6280 | 7536 | 8792 | 10048 | 11310




ﬂHaMeprl fipy KJgacce <Tajn
AT-1V

Teopern Ar-V} B.i1,
A-1 Bp-1, Bp-
yecKas Fcet Al AV a-v réct BpLl,

Macca,
K 6727—80 | 73488l

FOCT 5781-82 lO{S%E—TSI

0,055 +

0,099

-+

0,154 +
0,222

0,302

+ o+ o+ o+ + o+

0,395
0,499
0.617
0,888
1,208
1,578

1,998

+ + o+ o+ o+ o+ o+ o+ 4+
o4+ 4+ o+ o+

2,466

2,984

+ 4+ + + + + + +

3,85

4,83

+ 4+ + o+ o+ o+ o+ o+

6,31

7,99

+ + + 4+ + + + + + + + o+

+ + 4+ o+ o+

9,865
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Tabauya 6. Coprament apmarypnbbk kanaror knacca K-7

—

Inomage nomepey-

TeopeTHYecKast Macca

H°M“§’fa’x',3';:'." n;‘z:aue'rp I[HaMETngpOBOJIOK, HOTO Ce4eHHA Ka- 1 M kaHaTa, Kr
Hara, MM2
6 2 22,7 1,73
9 - 8 51 4,02
12 4 90,6 7,14
15 5 141,6 11,116

MpuMmeuaHara: 1. Homuaneswfl inamerp KanaTa knacca K-7 cooTseTcTBYeT yTpoeHHOMY

FHAYEHAIO HOMHHAJBHOrO JIRAM!
2. CopramenT KaHaTOB Kiacca

Y

7

a [POBOJIOKH.

npruaT no TOCT 13840—68.

Tabauya 7. CooTHOWeEHHS MEXAY RMAMETPAMHM CBADHBAEMBIX CTepXHedl
H MHAHMaJbHbIE PACCTOAHHSA MeXRY CTEpKHAMH B CBaPHBIX CETKaX M KapKacax,
M3roTOBASIEMBIX € NOMOLIbI0 KOHTAKTHOA TOYEHHOH cBapKM

Juamerp
CTepKRRA
ORHOrO Ha-
npasieHns
dlo MM

Hanmens- | 3 | 3

mmi po-
OyCTHMBIR
Juamerp
CTEPIKHS
apyroro
HanpabJie-
nag dg, MM
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ITpoBosxcenue maba, 7

Haumens-
ee fomnyc-
THMOE pac-

CTOfAHHE -
MeXay ocd-
MM CTepX-
Helt ofHoro
HalpaBJe-
HHA umtn

U Upyny MM

To xe,

QPOJONLHBIX |

cTepxKHeft
IpH IBYX-
pPATHOM HX
pacnoaoxe-
HHH B Kap-

Race, vy,

MM

50
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Tabauya 9. Kospdunuent ¢p v ¢,

Buauenus ly/h
N
Beron b
: . , 6 8 10 12 14 18 13 20
Koadpdnunent ¢
Tamenuft 0 l 0,95 | 091 J091 |09 |08 1086 |08 |08
{oburannft)
MeJaxo3epRUCTHA 05 109 |(091 {09 (0,88 [08 |08 |073 |065
1 092 |091 |08% |086 |08 |074 | 063 |055
Jlerxuit 0 0,93 j 091 {089 |08 |08 0,78 10,74 | 07
05 [0,92 [09 0,88 ;0,84 | 0,77 10,72 | 0,68 | 0,6
1 0,92 | 0,9 0,87 |08 |0,74 | 067 | 0,6 0,51

Koaddpnumenr ¢,
Hpu nrowadu cedentsa NPOMENCYMOURNX cmepXcHed, pacnoaonernux y epaned,
1 .
napasseAsnnix paccmampusaemoli naockocmu Agp < 3 (A4 A9

Taxeanh 0 093 092 {081 |09 0,89 |087 | 084 } 081
(oGBuHbIf) :
MeJIKOo3epHHCTHI 05 j092 092 081 [09 0,87 | 0,84 |08 0,75 ]
1 log2 {091 {09 |o088 086 |08 [077 |07
Jlerxai 0 [o093 |09l 083 |08 |08 ]079]06751]071

05 | 092 |09 |08 {08 078|076 |072 |067
1 tog2 |69 |o0s8s {083 |077 |074 |068 | 062

To sce, npu Agy > —::‘ (A4 A

Taxennfi 0 092 (092 {091 {089 |087 ]084 |08 0,75
(oGHIunbIfi)
MeIKO3epHHC TH 0,5 1092 091 |09 087 1083 1079 {072 | 066
{ 092 {091 {08 (08 08 |074 |066 |058
Jlerkull 0 092 {091 {08 |08 !079 ]075 |071 | 0,65
0,5 10,9 |09 088 10,83 10,77 {071 {068 | 086
1 |o092 {09 |08 |68 |074 |068 |061 |052

NMpuMesanue: N;—npogoasuas cuna oT fieiCTBHSN FOCTORHHMEK R AJIHTEIbHRX HArpys

30K; N)— DPORONBHAH CRAS OT HeACTBHA BCeX HATPYSOK (MOCTOSHHWX ANHTEIbHWX, KparKOBpe-
MEHHBIX). .
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Il punoscenue 4

Baok-cxeMH ANS pacuera Xede3o6eToRRbX KOHCTPYKUuR
(O5wmue samevanun) : o

Tlpy nonb3oBanuk GAOK-CXeMaMH ClefiyeT HMeTb B BRJY chepyiomee:

1. Brox-cxemn cocraBieHM. AAs pacuera) Xxele300eTOHHHX ~KOHCTPYKIMA
BLIMONHACMHX H$ TiXenoro Gerosa. IIpn mpuMeHewHH AAS W3TOTOBJeHHR KOH =
CTPYKUHA HHHX G6ETOHOB (JIerKHX, MENKO3EPHHCTHX H T. II.) Heo6XORHMO KOp-
PeKTHpOBaTL GNOK-CXEMH B YACTH 3HAYEHHE SMIHDUUECKHX KO3(PHUHRHTOB W OT-
AeJbHEX 3aBHCHMoOCTe.

2. Hanpsixkeuns B apMatype m SeToHe (Osc» u» Og H Ap.) B 6OK-CXEMAX AaRH
8 M[la. IIpn BHYHCIEHHH BEJHUHH 1O SMIHPHUECKHM dopMynaMm Hanpsamenns
H pacueTHH@ CONMDOTHBJIEHHS MAaTePHANOB CIelyeT TMOACTAaBAATh Takke B MIIs
(RanprMep: mpR onpeReneHHH xosrgq)uuuemon o, o, B 1 np.).

3. Tlpu pacuere Ha NPOUHOCTL HOPMAIBHHX CeueHnil HarnGaeMHx, BHEUEeUTPeHUo
€XATHX H BHENEHTDEHHO PACTHHYTHX JKENEIOGETOHHHX SJCMEHTOB Ko3(pUUHeHTH
%y B § no § niam coorsercTsenno § W { Mo o, MOTYT OmpefenaThes Kax mo npus
BelleHHHM B Gnox-cxemax Qopmynam, Tak k no taba. 4 npua. 2.

4, B Gnox-cxemax Taxme, Xau H B HopMax npoextnposamus CHuIl 2.03.01-84
NPHHEHTO OXHHAKOBOE 06O3HaueHHe ANS DACYETHHX COMPOTHBIEHHH Hanpsaraemoll
H HepanmpuraeMoll apMaTtypu — R,

5. B Grox-cxemax NMPHHATH OGOSHAYEHHT OCHOBHHYX BeJHUHH, TpUMERAeMRX
B CTPOHTENLCTBE, cortacHo cranfapTy CT. COB 1565—79 «Byksennue o6osnade«
#us» 1 nopm CHull 2.03,01-84,

6. Pacuerune conpoTuBnenHs W aedODMaTHBHHE XaDaKTepPHCTHKH GeTOHa
R apMaTypH, SHAYCHHE SMIHPHUECKHX KO3(DPHUHEHTOB H APYFN2 BEIHYHHL, KOTO-
PHe BXOIAT B MCXORHHeE J&8HHHE COK-CXeM, C/eAyeT NPHHHMATh NO HOPMAM MIpO-
eXTHDOBAHHS GETOHHHX H XKese300eTOHHNX KOHCTpyKuufii— CHull 2.03.01-84 [10].

7. B cayuae, eciy B 0fHOf G6/OK-CXeMe BCTPeualoTCH ABE BEAHUHHH, 0603Ha-
vepnnie B CHull 2.03.01-84 oaunakoBo, B 0603HaueHHH OAUOA M3 HEX BKAIOYAIOT
ROMOABHTENBHO UHPPOBOA HuAeKC (Hanpumep, B Gnok-cxemax 26 m 30 — A u A,).
LuppoBHe MHEEKCH HCTIONBLIYIOTCS M B TeX CAYuadX, KOTAA OZHH H Te XKe BeJH-
UHHH B XOfie pacueTa Mo GroK-CXeMe BHUMCASIOTCS ABAa HJAH Gojee pasa (xampumep
B GnoX-cxeme 8 Buumcasmior §, &; # Eo).

1. Biog-cxeMa JAJS ONpeeJeHHst MOTepb
NPEABADH TENLAOro RANDAMEHHS apMarypul (640K-cxema 1)
Npamevanna x 6a0x-cxeme 1 )

1. [Notepm o penakcauun » apmatype knacca A-11IB NPHHRMAIOT 0y = 0,

2. Tlorepn 6§ — og Zns apMatypu Ay,  onpenensior N3PANTENLHO 1O TeM XKe
gopMynam, uTo B ANM apMaTYPH Agp. o

3. Hanpsxenus B Gerome CKATOR 30HH Opp H Opj.y onpefensior Ho Gopmy:
aam 0, 17 1 n. 3] UpH BTOPOM COYETAHUH SHAKOB (— ), - .
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baok-cxema 1. Onpenenedne norepb NPeABAPHTE]LHOTO HANPAXKEHHA APMATYpDH

NP4 HATAKEHHR HA YNOpHW
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lIpodosscerue 6Gaok-cxemm 1
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Korey

I, Buok-cXeMul AA8 pacyera ueﬂrpanbno-pacinuyrux Kee306eTORHHX 3JeMeHTOB
no nepsofl H BTOPOH rpynnaM npeaejhHHIX cOCTORHHEA (GoK-cxemu 2, 3).

Mpumeuasnst K Grok-cxeMam 2, 3

1. Ipu onpenenenun uarpysok N (npu y; > 1) & N, (npu vy = 1) zeficrayio-
IIHX HA SJEeMeHTH, K TPEINRHOCTONKOCTH KOTOPHIX NPeXbABAAIOTCA TpeSoBaHAs 2-A
u 3-f KarteropuH, KoaddHIUeHTH HAREKHOCTH MO HATpPYysKe HA3UAYAIOTCH C YYeTOM
TpeGopandlt n. 1,12 n Tabn. 3{10}. .

2, HlspuHaa pacKpuITHA TPEILHH G,y B SJAEMEHTAX, X TPEIMHHUOCTONKOCTH KOTO-
PHX npeabABAAlOTCA TpeGoBaHHA 2-f KareropHu (6a0Kk-cxema 2) onpejensercs
TONIbKG 'OT HENPOXONKHTENLHOIO HeficTBHA BCeX HArPY30K (NOCTOAHHON, BpeMeH-
HOll JAHTENLHOR H KparkospemenHofl) npH =1
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3. [Toanas mEpHHA pacKPHTHA TpEWHH SJEMEHTOB, K TPemHHOCTOAKOCTH
KOTODHX RDeAbABAAIOTCA TpeGoBaHus 3-fi KaTeropum TPEmMUHOCTONKOCTH, OHpele-
asercs no cdopmyne

Q. = Gupcr = Gipca + Bircan
TAe Q. ¥ Ocpeg — WHPHEBL DACKPHTHR TPEmHH, onpejeasemsle npa ¢ = |
COOTBETCTBEHHO OT HEenpPORONIKHTENbHOIO NeHcTBHA BCel HATPY3KH ¥ HETMpPOXOAXKH-
TeJALHOTO AefiCTBHA TOJMbKO MOCTOAHFON M Bpemeuuo#t JAMTeNbHOH HArpysok;
Gcpes — UIHDHHA DACKPHITHA TPEIMHH, OTpelensemas Npd ¢y > | OT ARUTEABHOTO
HeHCTBHs BpeMeHHON ANUTENbHOH HarpyskH.

4. TlpeenbHuie SHAYEHHS WHDHHH DPACKPHITHA TPEMMH Qcrcy B Gorog AdHB
B Ttaba 2. [10].

Baok-cxema 2. Pacyer Ha nPOMHOCTb, MO 06pasoBaHMIO, PACKDLITHIO
# 33KPHTHIO TPEIHH UEHTPaNhHO-PACTAHYTHIX 3/IEMEHTOB,
K TPEIUHOCTOHKOCTH KOTOPhIX NPEABARNIOTCH Tpe6oBaMHa 2-# KaTeropHu .
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Hoxade Q0o NN, R Ors A Roflns As) Ry
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2 3
bolicgaa

! —_—
I- HET | SBemmms A, uns
A v nobmapums

Dacye

a<
it
B

’Vcrfﬁbt,ser-(/“

D A S 2NN

g, =0 _

_/5_'*6—_ 162

2.=8 soglss _I6 Her \Soenruims A, A
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Yenuytims R, unt o
| ymersvms 6 v .
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baok-cxema 3. Pacder ma npouHocTh, no 00Da30BaHUI0 U PACKPHLITHIO Trpelius
UCHTPATLHO-PACTAHYTHIX 3JEMEHTOB, K TDEINHHOCTORKOCTH KOTOpBIX
NPEALABIAIOTCH TpeGosanua 3-ik KaTeropuu.

Hivano

HCXO0HSIE DRSO NN R (005 A ) R 1AL R, g’

&t,ssq-;[s»AllAsp;As :d;rsp(/izf 7/ dﬁ;defdglo'spz;
Ui O(sid‘/(ﬂt [y

! 2 “Werzmo A, utd]
l- (%A KT A, U oGRS
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§
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pn 2l 4 30022 Je=002
HET

5
l;cr‘?‘s‘Wéjész”p'H”I@“M

Yoenirvums R, Ay,
untt G Unadm- |
Jums pacyesm
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”

III. Baok-cxemb AAH pacuera XeJse306eTOHHHX HIruGacMEX 9JEMEHTOB
Ha BPOYHOCTL MO HOPMAJbHHM ceueHusam (6jok-cxemu 4 — 10).

Rb Rb H'A 3 A’Pj\& Rb JRSL' A;
A (E /A H L al N Gsi A;c
= = | A M = (-&'( M
-R—SAPS- o il' u_‘r kaRsAy [-: :rsoRs Asp
b P Sara R e = | TR,, .
sAg b g
Ag a As J Ay *— sp
- b’ ' g —_Lﬁ
. RS LIS 77 / {3
4:(4:' // all él. / __H
1 A = - Asp
e ;/J/ 5 n:]—. T M
1~ b t 5 -3
PRE RN As 3
) 3
ﬁ___;_* [SE Rb Ry A |
o 77 L1y ot A; \
Q": .
% M TssRsAse
W RA pedSemoms,

As e , ¢ 10

Npumevanns k Grok-cxemam 4 — 10 -

1. B 6a0K-cxemax, rae sHauenne KosppuumneHTa TOYHOCTH NpPeABAPHTENbHOTO
HAMPHXKEHHs apMATYPH Ysp NPHEHMAETCA DAS/IHIHEM B PASHHX GOPMyNax, K Kosd-
GHIHEHTY Y;p BBCACHE JONONHHTENbHHE HHPPOHHE HHAEKCH, 3 HMEHHO TPH Ygp >
> 1 — Yepy% NpH V5p < | — Yspai NPH Ygp = 1 — Y5p (6A0K-cxemn 7, 10).

2. Ipu onpenenenun A6, (6nok-cxeme 7, 9, 10) npeasaputenbHoe Hampa-
MKeHHe apMmatypH Agsp onpefensiercd ¢ yYeTOM TOAbKO [OTepb O — Op.

3. Yucnom crepxuefl Hamparaemofi apMaTypu B ceuedHu saemedta (m. 4,
6aox-cxemMa 9) npeaBapuTeNnbHO SajaeMcs. ,

4. Cmemenue CTepxkHell B MHBeHTAPHHIX SaXumax onpejensercs no ¢opmyne
Al = 1,25 4 0,156d (rxe d — puameTp CTePXKHHA, MM); B OCTAJMbHHIX CAYYAAX —
Al = 2 mM; piHna HaTaTHB&EMOTo cTepXkHA [ (pacCTOSHHe MEXKIY HapYXHLMH
rpanfMH ynopos) npuuumaercs Ha 0,2—0,3 M GOAbMe KOHCTPYKTHBHOHA AnfFHE
anementa (6nok-cxema 9).

5. [lpH HEBOSMOXHOCTH YBEJHUUTb BHCOTY CeMeHHs HJAH Kaace OeToHB, ec/aH
§ > Eg (m. 20, Gaok-cxema 9), B cixaToll 8oHE yCTAHABIHBACICA NO pacuery HeHa-

nparaeMas apMartypa.
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Baok-cxema 4. Onpepnenenne MioOmanH ceseHHs

BeHanpsiraemMoll apmatyphl B H3rHOAeMBIX 9/eMEHTAX

OPAMOYroNbHOre NMPOGHIA H3 YCJIOBHA NPOYHOCTH
HOPMAJIbHEX CceyeHHRR

Baox-cxema 5. Onpeaenense pasMepoB CeueHHs H NACMAAH Y
CeuesHs Henanpsiraemoll apmMaTypu B H3rHGaembix . Y 1odaomd-
SJIEMEHTEX NPAMOYrONLAOrOC -NPOYHAA H3 YCAOBHA émnca o

NPOYHOCTH HOPMA/bHKX CeveHHA Qnox-treme ¢ |
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B aok-cxema 6. Onpenenennee nnowand ceyeHHs [pOAOTbHON
NpeasapUTeILHO HanpsaraeMoll apmaTypnl B H3ru0aeMbix alleMeHTax
NpAMOYroJibHOro fpopuas ¢ opuHounoll apmaTypoit
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Baok-cxema 7. Oupenencnde NPOUHOCTH HOPMANBHBIX ceucHHA
MIrH6aeMBIX 9IEMEHTOR NPAMOYTOJIbHOre npothuas ¢ asofinof
upeNBapMTENbHO HATpsraeMoll M Hewamparaemoii apMatypoil.
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Baok-cxema 8, CupelleicRHe nJIOIARM CeveHns HeHANpAraeMod apMaTtyphl 8 H3-
ru6aeMplx 9jeMEHTAX TABPOBOro NPouJas H3 yCHOBUA NMPOMHOCTH HOPMANbLHHX
ceueHuit
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Baok-cxema 9. Onpenenenre naomanu ceueHus npeaBapHTeNbHO Hanpsiraemoit
pacTanyToft ApMATYPHL B H3rubaeMbIX aJeMeHTaX TaBPOBOTO MPOPHIA ¢ OJHHOY-

Ho#l apMaTypoli
Chtraom
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Brok-cxema 10, Onpenelienve NPOYHOCTH HOPMAJBHBIX CeueHHIl
#3ruGaemMplX NpenBapHTeNbHO HANPSKEHHBIX 3JEMEHTOB TABPOBOIO NPOPHISA
c ABOAHOA Hanparaemoll W HeHanpsiraemoil apMaTypo#t
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IV. Baok-cxemb fau pacyera XKeaeso6eTOHHBIX u3ru6aeMblx SJEMEHTOB HA MPOYHOCTD
N0 HAKJAOHHLIM ceuenH AM (6/I0K-cXeMBl 11 —15) :
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Puc. 4. K Gnok-cxemam 11 —15:

a — ofosBaueBBe pacHeTHHA BeHUHH; § = K OmnpeleseHHIo pacueTHOR LIHMDHHK b & paboe
well BHCOTH g,

NMpumeyaund K Gjaok-cxemam 1f —15

1. Ha puc. 4 npeacTaB/eHB! YCAOBHHIE 0603HauYenHsa PAAA BeJAHUYHH, BCHONB:
syemHX B HCXOAMHIX JaHHBIX pacuera, a TaKxe npaBhaa onpefieneHus paGoded
BHICOTH CeuenHs ho H ero WpHHH b,

2. Jlas TAXeA0To GETOHA QPpy = 2, gps = 0,6, @pq = 1,5, p = 0,01. ‘

3. Koshduument ¢; B @, BHUHCAANTCA N0 aapucumoctaM (77) u (78) {10}
wan no (V.9) m (V.11) [l -

4. B Gnok-cxeme 10 npH HAJHYHH B [peleaax AAMHH OPOSKIHMH € ==
= (Qps/Pos) ho ABYX H Gonee COCPEAOTOUEHHEX HArpysoK (Fy, Fg ¥ 1. 1) pacuer
no np. 7—23 NOBTOPAIOT RAs Kaxpgoft H3 CHJI.

5. PacueT Xeae306eTOHHEX 9JeMeHTOB C HaKJOHHEIMH CKATHMH TPausAMKE
ua JeficTBHe momepedHOil CHJAB NPOUSBOLAT MO G6aok-cxemam 11—15. TIpE . sSTOM
paccMAaTpHBAIOT PSJ HAKJOHHHX ceuennfi, NpUHUMAA B KauecTne pabouefl BEHCOTM
wanGoabee suadedue Ry B npefenax paccMaTpHBAEMOrOC HaKJOUHOTO CeyeHHS. '
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KJOHHBIX ceveHui

Baok-cxema 11, Nposepka npo-moc'}n na
THl To nonepeyHoit cuie NoCTOHREOH

H3rHGaEMBIX 81EMEHTOB MOCTOAHHOR BHICO
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Baok-cxema 12. Pacuer nonepeusoit apMatypsl B H3rubaempix aneMenTax
TIOCTOAHHOA BBHICOTBI M3 YCJOBHSI NPOYHOCTH HAKJAOHHBIX ceueHHi
Ba nedicTBHe momepeuHoift CHAB, MOCTOSTHMON 8 npefenax HakJOHHOIO

ceueHus (@1 > (Ppo/ Pbs) 1y)
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baok-cxema 13. MpoBepka npouHOCTH HAKNOHHOH NOJOCH MEXny
HAKJIOHHBIME TpEILUHAMH HA HefACTBHE nonepeyno CHAB
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Baox-cxema 14. Pacuer nonepeuroit apMarypnl B u3rufaeMblX ademeHrax
NOCTOSHHOR BHICOTHI, SarpPyKeHUbIX paBHOMepHO pacupegenenuofi nmarpysxof,
H3 YCNOBHSA NPOMHOCTH HMAKJORHBIX cevennfl Ha jpeficTBHe nonmepednofl cuank
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Baok-cxema 16. Pacder nonepeunofi apmaTyphl B H3rHOaeMHIX saeMeHTaxX
NOCTOSHHOA BLICOTHI, 3arPyXeHHLIX CoCPeNOTOYEHHOA Harpyskoii,
U3 YCJIOBHSI NPOYHOCTH HAKJIOHHBLIX CeueHHit Mo momepeyHol chie
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V. Biok-cxembl p/ifl pacueTa Xeje300eTOHHbIX BHEUEHTPEHHO CHATHIX
H BHELEHTPEHHO DACTAHYTHIX 9JemeHToB (GA0K-cxeMbl 16 — 21),

Ag

'>’ Asm

-
i 1
(

Puc. 5. K 6nok-cxemam 16 — 213
a~ 16, 17; ¢ — 19, 20, 21

Mpumeuanns K Gaoxk-cxemaMm 186 — 21

1. Tlpu pacuere CKATHX SJeMeHTOB KO3QQHIHEHT apMHPOBAHHA npeiBapH-
TeabHo HasHauaercd B npegeaax 0,01 < p < 0,02. [loayvesnuit B pesyanTare
pacuera Kos(pdHuHEHT P CJAelyeT COMOCTABHTL C NPeliBApHTENbHO HA3HAYEHHLIM.
Ilpn GoabuioM pacxoKAeHHH DacyeT CAeAyeT MOBTOPHTb C yueToM foJdyueHHOro
3Hayeyus W. B sTom caydae KospduuMEHT apMHDOBAHH NPHHHMAETCA pPaBHEIM
cBoemy dakTnueckomy sHaueHnio p = (A, + A3) /bh. -

2. MNMopafor pacyera KeAe3o6eTOHHHX SJEMEHTOB B COOTBETCTBHH C 60K~
CXeMaMH, COCTABJEHHbIMH IJS [pAMOYTOJAbHHX ceyenuil, MOXer OwTh HCOOb-
sopaw H Jag Ipyrux ¢opM nonepeunoro npodmas (TaBpOHOTO, IBYTaBPOBOroO)
?Spln [rllgixcranonxe dopMys, COOTBETCTBYIOIMMX KaXKAOMY KOMKDETHOMY CJy4aio

] L]
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Baox-cxema 16. TipoBepKa NPOUHOCTH CKATHIX 91EMERTOB NPAMOYTOAbHOTO NpoHas

NpH cAy4afHbIX 9KCUEHTPHCHTETAaX

Baok-cxema 17. Cupenenesne naomand ceuenwus apMaTypbl
B CKATHIX 9JIeMEHTAX NPAMOYroJinHoro npothHAsn

npH CAyHafiHbX SKCUEHTPHCHTeTax
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Baox-cxesma 18. Onpenenenue koohhHuHEnTA YBENHUCHNUS
HAYANBHOrO0 PKCUEHTPHCHTETA CHATHX ajleMeHTOR NPAMOYToJbHOTO npoduan
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Baox-cxesa 19. TpoBepra NPOYHOCTH BHEUEHTPERHO CEATHX aJleMEHTOB
NPAMOYToJibHOro mpodHst (cumMMeTpHUHOE apMHPOBAHHE)
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Baox-cxema 20. OnpegesieHne NJIOMANRH CeveHHs apMaTypH
BO BHELEHTPERHO CRATHIX SJEMEHTAX NPAMOYroJbHOro mpoduif
DpH CHMMETPUYHOM S3DMHDOBAHHK
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Baox-cxema 21. Onpepenenne niomMAanH ceyeHH apMaTyphl
BO BHEUEHTPCHHO CKATHX B/eMeHTaX NPAMOYroAbHOTO NPodHIH

nipH HECHMMETPHYHOM ApPMHPOBAHHH.
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V1. Bnok-cxemul AA8 pacueTa Xeie300ETOHMLIX SAEMEHTOB Mo BTOpoN rpynie
BpeaenbHNX cocToAnKA (6/10K-cXemn 22 — 30) .
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AR R edy ]
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Prc. 6. K Guos-cxemam 22 — 30;
€=-22—24; 6— 25 — 30

Mpumeusnus Kk Oaok-cxemam 22 — 30:

K 6aog-ecxeme 24. 1. Ipn pacuete no Giok-cxeMe 24 MoMeHT OT coScTnen-
HOT'O Peca KOHCTPYKOHH Mg YUHTHIBAIOT TOJBKO MpPH COBNAJIEHHM €O 3HaKa CO SHA-
KOM MOMeHT3 OT ycuausi oOxartu# Pye, . [lpn HecoBnmajemmn npuHAmalor Mg = 0.

2. PacueTntie conpOTHRNEHHAA Rpp, ser B Rbtp, ser AHANOTHUHH CONPOTHBAEHHAM
Rb, ser & Rbt, ser, HO TONYYeHH 1nisl SHavewns Rbp 100  MATEpNONANMR  NaWHHX
Taba. 1 npra. 1, COOTBETCTBYIOUIMX KJISCCaM GeTOHa. .

3. Kosdduuuenr k paben 0,95 npH pacuerHofi sHmHefi Temneparype Hapyx-
HOTO BosiyXa MHHYC 40 °C H BHme NDH HATAXEHMH 8PMATYDH Ha YHOpH.

K6aox-cxeme 25.1.Pacuer no BrcoTe ceqenus 9JeMEHTA NPOUSBOAHTCH
H8 ypoBHE LEHTPA TAXKECTH NPHBEJCHHOIO CEYEHHS M B MECTaX NPHMHKERHA CXKa-
THX DOJOK K CTeHKE SJleMeHTa T4BPOBOrO HJIH' ABYTABPOBOTO CeYeHHH, 8 no AfluHe
SJAEMEHT2 — U0 FPAHH ONOPH, B MeCTax H3MEHEHHA TOJNMIHHE CTEHKH, H B MecTax
NPAXOXKEHHS COCPEJOTOUEHHHMX cud (pHC. 6).

. Qi M; — nonepeunas cmra M H3ruGaIOLIHE MOMEHT B PACCMATpHBAEMOM
nonepeyHoM CeueHHH,



3. Tlpm pacuete SJeMEHTOB © mpeABapHTeJbHO Hamparaemofi apmarypoll Ges
anKepoB He0GXOIMMC YuHTHBaTh CHHXEHHE NPelIBAPHTENBHOTO HADPAKEHHA Ogp
M Ojp Ha JJINHe SOHH mepejaun Hanpsixenus [p YMAOXEHHEM HA KoaddHILHEHT
vss (cevenue J—I puc. 6,6).

Ecau npu pacuere ceveHHfi B secTax JefiCTBMA ONOPHHX peakur H co-
cpesoToueHHHX cHa. (puc. 4,06 ceveHmns I—1) me ypoBJaeTBOpAETCH yCJIOBHE
Ot < YbaRot.ser» HEOOXOLHMO BHNOJAHHTD pacyer ¢ yueroM HanpsxXeHud oy,
BO3HHKAIOMMX OT MeCTHOro JZeficTBHa BHemmHx cua (n. 4.13 [7]).

K 6nok-cxeme 26. 1. Iaa 31eMEHTOB, K KOTOPHM NPeNBABAAIOTCA
Tpe6opanus 2-fi KaTeropHH TPENHHOCTOHKOCTH HEMPOJOJKHTENbHOe DACKpHTHE
TPEMHA &3 ONPeReAseTcs OT moanoro ycuaHa M., (MOMeHT OT CyMMapHoro

JefCTBHA MOCTOSHHHX, AMHTEIbHHX H KpaTKOBPEeMeHHHX HArpysek) npu xoaddn-
nuenre @ = 1.
2. [Ipn npeapABAeHnR TpeGoBaHHA 3-i KaTeropHs

Bere = Gorct — Bpre2 + Ceres < [acrc]’
Tie @, ONpele’sercs oT ycHaua M., npn o = 1,a a,,,, 0 a3 OT yCHINA
M, (MmOoMeHT oT ANHTeAbHO-IeACTBYIOMHX NOCTOSHHHX H BPEMENHHIX HAarpy30K)
npr ¢, = L. ) ’ )
K6nox-cxeMme 27. lngs KOHCTPYROHA, BpMHPOBaHHHX fPOBOJIOYHOM

s cTepKHEBO# apMaTypoil Kracca A-VI, snavende § (n. 4) ymnoxaercs na 0,85.
K6nok-cxemam 29, 30. Kpususua (l/r); onpenensierca npa M,, ot
HenpoJO/KHTEAbHOTO JeHCTBHA BCEX HATPY3OK; {1/r)y — npu M, OT HENPOROIKH-
TeqbHOTO AefCTBHA NOCTOAMHEX M BpEMeHHHX AAHTeNbHEX HArpysox; (1/r)y —
npR M,; OT MPONONKHTENBHOrO JeHCTBHS NOCTOAHHWX M BPEMEHHHX JLMHTEAbHHX

Harpy3oK.

Baox-cxema 22.

Onpejenenne
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bagk-cxema 23. Onpenenenne momenta o6pasoBanHst TPelUlHH, HOPMAJIbHBIX
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Eaox-cxema 24, Pacuer HODMAJBHBIX cedeHHR narnGaemMoro SieMeHTa
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Baok-cxema 26. OnpepeleHHe WHPAHL PACKDPWITHS TPeliun, .
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B N Rs Tabauya 18. Koophuunent k; 1aa onpejgeiedun
onopHoii peaknuuH Rg OT AeilcTBHS MOMeHTa
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0,1 |1,7562]1,62 1,554 1,531 1,62 11,513( 1,509 1,506(1,503] 1,502 1,6
0,15 12,012 (1,741} 1,613 1,666 1,543 1,529 1,519 1,512] 1,507 { 1,603 | 1,5
02 (2,292 1903 1,68611,61 [1,571 1548 1,632 1,524} 1,512 1,506{ 1,6
0 10251253 2055‘ 1,765 1,658} 1,603 1569 1,546 1,53 152 1,508} I3
0,3 |2,6872,184] 1,841 1,707 | 1,636 | 1,592 | 1,562 1,539 1,523 | 1’51 1,5
0,4 2735 2322 1959 1,775 1697 1635 1,592 157 1535 1,516 1,5
05 2556 2294 2 1,839 1737 1667 1,615 1576 1545 1,521| 1,5
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B N Ry Tabauya 14. Koappunuenr k; ans onpepesenns
H‘f—°§‘ onopHoit peakunn Rp ot neficTBHA MomeHTa

l M= Pa,
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a; £ Rp=1y H

A Ocs HuxHed
Yyocmu cmadkuy

0,482 (0,487 10,489 0,49 0,491 | 0,491 | 0,491 [ 0,491 | 0,491 | 0,491 | 0,491
0,439 10,453 0,46 (0,463 10,464 | 0,465 | 0,466 | 0,466 | 0,466 | 0,467 | 0,467
0,38310,412| 0,428 0,434 | 0,436 | 0,438 | 0,439 | 0,44 |0,441 | 0,441 | 0,442
0,32110,365 0,392 10,402 10,407 | 0,41 |0,412]0,414 10,415 |0,416|0.416
0,258 0,314 10,353 | 0,367 | 0,375 | 0,38 10,384 | 0,386 | 0,388 | 0,389 | 0.391
0,1530,215| 0,269 | 0,294 | 0,309 | 0,318 | 0,325 | 0,329 | 0,333 { 0,336 | 0,338
0,084 10,1341 0,19 10,22110,24 10,253 |0,263|0,271 | 0,276 | 0,281 | 0,285

0,869 10,878 0,882 0,884 | 0,884 | 0,885 | 0,885 | 0,885 | 0,885 | 0,886 0,886
0,796 10,822 10,835 [ 0,84 (0,842 0,844 | 0,845 (0,845 [ 0,846 | 0,846 | 0,847
0,75210,781 (0,792 10,797 | 0,8 0,802 0,804 | 0,805 | 0,806 | 0,806
0,58 10,67110,72 |0,73810,748{0,753 | 0,757 (0,76 |0,762{0.764 | 0.765
0,476 0,581 (0,652 10,68 10,694 0,70310,71 10,713(0,718]0,72 |0.722
0,286 10,402 [ 0,504 [ 0,551 | 0,578 1 0,596 0,608 | 0,617 | 0,624 | 0.629 | 0,634
0,16 (0,254 0,360 0,4180,455 |0,480]0,498 | 0,513 (0,524 [ 0,533 | 0,54

1,160 11,1721 1,178 [ 1,18 11,181 | 1,181 [ 1,182 1,182 1,182 1,182 1,183
1,071 11,10611,125 | 1,131 [ 1,134 | 1,136 | 1,137 | 1,138 { 1,139 | 1,139 [ 1,14
0,941 11,012] 1,051 | 1,065 1,072 1,076 | 1,079 1,081 | 1,082 1,083 | 1,084
0,80710,917 10,985 | 1,009 | 1,022 ] 1,030 1,035 1,039 | 1,042 | 1,044 { 1,046
0,65810,801 10,898 | 0,936 [ 0,957 { 0,969 | 0,978 | 0,983 | 0,989 | 0,992 | 0.995
04 10,562]0,7050,771(0,8320,832]0,849 0,862 0,872 0,879 | 0,886
0,22710,36 10,551 ]0,592/0,644 | 0,680 0,706 | 0,726 | 0,742 | 0,755 | 0,765

1,357 11,37 11,377 (1,379 1,38 [1,381}1,381 (1,382 1,382 1,382 1,382
1.26511,307 | 1,328 ( 1,336 { 1,340 | 1,342 1,343 | 1,344 | 1,345 | 1,346 | 1,346
1,13311,218[1,2651 1,282 1,29 |1,295] 1,299 1,301 | 1,303 ] 1,304 | 1,306
0,972 1,105] 1,186 1,225 | 1,231 | 1,241} 1,247 [ 1,252 | 1,255 | 1,258 | 1,26
X 0,97311,092| 1,138 1,163 1,178 { 1,188 1,195 1,201 | 1,206 | 1,21
0,494 (0,694 1 0,8710,952 (0,999 | 1,029 } 1,056 | 1,065 [ 1,077 | 1,087 | 1,094
0,24910,39510,66 (0,65 }0,707 | 0,747 [ 0,775 | 0,797 | 0,815 | 0,829 | 0,84

1,46711,472]1,479(1,482] 1,483 | 1,484 1,484 1,484 11,4851 1,485 1,485
1,378 1,423 1,447} 1,455 1,459 ] 1 ,461 11,463 1,464 | 1,465 | 1,466 | 1,466
1,256 |1,343]| 1,395} 1,414 ]1,423] 1 429 11,4321 1,435 1,437 | 1,439 1,44

1,084 | 1,233 11,324 | 1,357 {1,374 | 1,385 1,3921 1,397 | 1,401 | 1,404 | 1,406
0,902 { 1,098 1 1,232 | 1,284 | 1,312 | 1,329 | 1,341 | 1,348 | 1,356 | 1.361 | 1.365
0,569]0,79911,008] 1,096 | 1,15 1,184} 1,209 1,226 1,240 1,251 ,
0,33310,5529!0,76 lo871109a711" " 11,0381 1068 | 1,001 | 11101 17125
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Tabauya 15. Koshduuuent Ry aas onpeaencHus
B N Rs onopHofl peakuu Rp or AeficTaud

=|J, I ropusoHTaNbHOR cuinl Ty
< ! H
7& l .= l—:; A =-ﬁ3;
* Rg=kyTy
v/ x
T
A
o
Yy A
0,06 | o, 0,2 03 | 04 | 05 0,6 67 | 08 | 09 1
0,1 ]0,965}0,9680,969 |0,969|0,97 10,97 }0,97 |0,97 |0,97 (0,97 [0,97
0,15 |0,94 |0,948]0,952}0,953 0,954 ] 0,954 | 0,954 | 0,955 | 0,955 | 0,955 { 0,955
0,2 10,90810,924)0,933]0,936]0,937 0,938 0,93910,93910,94 |0,94 |0,94
0.2H,1 0,25 |0,87410,897(0,91210,9170,92 |0922]0,923 [ 0,924 0,924 | 0,925 0,925
0,3 }0,8390,869)0,89 |0,8970,902 0,905 | 0,906 | 0,907 ] 0,909]10,91 [0,91
0,4 |0,781]0,814}0,844 0,857 | 0,865 | 0,869 10,873 0,875 | 0,877 | 0,879 0,88
05 |0,74510,771]0,8 ]0,817]0,827)0,834}0,839|0,843}0,8460,848]0,851
0,1 10,931]0,936]0,938|0,939]0,939|0,94 1094 {094 {094 |0,94 094
0,15 | 0,881 | 0,896 | 0,904 | 0,906 | 0,908 { 0,909 [ 0,909 {0,909 (0,91 {0,91 {0,91
0,2 |0,821}0,848]0,866}0,872|0,875|0,87710,878 10,879 (0,87910,88 |0,88
0,4H,| 0,25 10,754 0,799 | 0,835 | 0,836 | 0,841 | 0,844 | 0,846 | 0,848 {0,849 (0,85 | 0,861
0,3 ]0,688)0,744 }0,783}0,7980,8060,811{0,814|0,816{0,81810,82 |0,821
0,4 |0,575]0,641|0,69410,719(0,733]|0,74210,74810,753 0,757 | 0,76 |0,762
0,5 |0,511]0,659]0,613]0,624|0,661)0,6740,683|0,60 |0,696|0,7 |0,704
0,1 10,897|0,904 0,907 [0,909]0,909|0,909{0,91 [0,91 |09 1091 }0,91
0,15 |0,82610,846 0,857 | 0,86 {0,862 0,863 | 0,864 | 0,864 | 0,865 | 0,865 { 0,865
) 0,2 ]0,74 |0,78 |0,802]0,81 |0,814]|0,816|0,818(0,819]0,82 |0,82 ;0,821
0,6H,| 0,95 {0,647|0,707 { 0,743 0,757 | 0,764 | 0,768 | 0,771 | 0,773 0,775 [ 0,776 | 0,777
0,3 |0,556]0,631]0,682/0,7020,71310,719|0,724 0,726 0,729 0,731 | 0,733
0,4 |0,407]0,483]10,558{0,59 |0,609|0,621]0,629{0,635}0,64 |0,641]0,647
0,5 |0,315/0,376 {0,446 ) 0,484 0,508} 0,525 | 0,536 | 0,645 ] 0,553 | 0,559 | 0,554
0,1 |o0,865/0,873|0,877|0,878{0,879:0,8790,88 10,88 10,88 |0,88 |0,88
0,15 {0,775]0,801|0,8110,815(0,81710,8180,818{0,82 (0,82 {0,821 {0,821
‘ 0,2 10,669]0,715]0,74- |0,749|0,754 0,757 | 0,758 0,76 |0,761}0,761|0,762
0,8H,| 0,25 0,557 | 0,625 0,666 0,682 0,689 10,69410,697 0.7 {0,702]0,763{0,704
0,3 10,448|0,533]0,59 |0,613)0.624]0,63210,637|0,64 |0,64310,645 0,647
0,4 10,275|0,362| 0,439 |0,476] 0,495 | 0,508 | 0,517 { 0,524 | 0,529 | 0,533 { 0,536
0,5 |0,17 10,23510,308}0,351 | 0,373 0,391 0,403 | 0,413 | 0,421 ] 0,427 | 0,432
0,1 |0,835]0,84310,847 /0,849 0,849} 0,85 |0,85 {0,85 |0,85 | 0,85 |0,851
0,15 0,73 10,755 0,7670,77110,77310,774 10,775 | 0,776 | 0,776 | 0,777 | 0,777
0,2 }0,611]0,657]0,6820,691)0,696)0,698]0,7 |0,702]0,703|0,703 0,704
1,0H,| 0,25 10,489 | 0,556 | 0,597 | 0,612} 0,619} 0,624 | 0,627 | 0,63 |0,632(0,633 0,634
0,3 10,8720,453)0,50910,53 | 0,542} 0,549 10,554 | 0,557 | 0,56 | 0,562 0,564
0,4 10,195}0,27410,34410,376 | 0,394 | 0,406 | 0,414 | 0,421 {0,425 | 0,429 | 0,432
0,5 10,09310,14710,208'0,24210,26310,278 0,287 0,297 10,3031 (,30810,313



Tabauya 16, Koshduuuenr k, Ras onpeneneunus
ONOPHOR peakuuu Ry OT AeficTRHS

ropH30HTANBHON CHIL

Iy, fy,
A = ,-1 A F H
Rp= kT,
7
- /IR 3
BN
VA
A
o
] ) ‘
0,05 a,1 0,2 0,3 0.4 4,5 0,6 0,7 0,8 0,9 1
0,1 10,045{0,045]0,046 10,046 0,046 | 0,046 | 0,046 | 0,046 | 0,046 1 0,046 | 0,046
0,15 10,038 10,04 004 0,041 [0,041(0,041(0,041{0,0410,041{0,041{0.041
0,2 ]0,0340,037 003’2 0,03810,039 | 0,039 10,039 {0,039 0,039 | 0,039 | 0,039
0,2H,} 0,25 {0,025 | 0,028 003 0,031 [ 0,03110,0320,032{0,032 | 0,032 {0,032 { 0,032
0,3 10,019(0,023 0025 0,026 } 0,027 1 0,028 1 0,028 | 0,028 | 0,028 | 0,028 {0,028
04 10,009/0,013(0,01710,018(0,019(0,02 002 0,02 10,02 |0,021(0,021
0,5 10,004 ]0,007 0,01 0,01110,012(0,013 0013 0,014 0014 0,014{0,015
0,1 1}0,16840,17 |0,17 {0,171]0,171{0,171}0,171]0,171]0,171-| 0,171 } 0,171
0,15 10,145(0,149 0,152 0,153 0,153 (0,153 {0,154 {0,154 [ 0,154 | 0,154 | 0,154
0,2 ]0,119(0,128(0,1330,135|0,1360,136 (0,136 0,137 0,137 | 0,137 | 0,137
0,4H,1 0,25 0,094 |0,107(0,115/0,118{0,119 012 0,12 10,121{0,121{0,122}0,122
0,3 ]0,07 |0,086]0,096|0,1 0,102 0104 0,105 (0,105 | 0,106 | 0,106 | 0,107
0,4 10,036{0,05 |0,063 0069 0,073(0,075 10,076 | 0,077 | 0,078 { 0,079 | 0,079
0,5 10,015 0023 0,033 10,038 [ 0,041 10,044 | 0,045 | 0,047 | 0,048 { 0,048 | 0,049
0,1 10,352|0,355}0.357 | 0,358 10,358 1 0,358 | 0,358 | 0,359 | 0,359 | 0,359 | 0,359
0,15 [0,304)0,314 (0,32 10,3210 322(0,32310,323{0.323 | 0,324 | 0,324 { 0,324
0,2 |0,247 0,265 0275 0,279 0,281 {0,282 | 0,28310,283 | 0,284 | 0,284 | 0,284
0,6H;1 0,25 {0,199 |0.227 0243 025 0,253 0,255 | 0,256 | 0,257 | 0,258 { 0,258 | 0,259
0,3 015 0,183 [ 0,205 0214 0,219]0,2210,223]0,225 (0,226 | 0,227 | 0,227
04 0077 0,109]0,136 0,149 0,156 | 0,161 [ 0,164 0,167 10,169 (0,17 {0,171
0,5 |0,036]0,057 | 0,081 0,094 0,102}0,108{0,111{0,115|0,118{0,12 {0,122
0! 1058 {0,586/0,589|0,59 [0,59 |0,59 |0,591]0,591]0,591 0,591 0,591
0,15 10,5604 0521 0,62910,53210,534 {0,535 { 0,535 | 0,536 | 0,636 | 0,536 0536
0,2 042 0451 0,468|0474(0,47810,47910,481 | 0,482 | 0,482 0,483 0483
0,8H,} 0,25 10,335 038 0,408 10,41810,424 |1 0,427 0429 0,43110,432(0,433 0,434
0,3 0253 0308 0,3450,36 |0,368/0,373 0375 0,378 (0,38 |0,381}0,383
0,4 0]31 0,18410,23110,253 0,265 |0,273 0,278 [ 0,283 { 0,286 | 0,288 029
0,5 0062 0,098 0,139]0,161 0,175 0,185 0192 0,197 10,202 0205 0208
0,1 [0835]|0,843{0,84710,849/0,849|0,85 10,85 {0.85 |0,85 {0,856 |0,851
0,15 |0,73 0755 0,767 10,771 (0,773 0774 0775 0.775(0,776 | 0,777 | 0,777
0,2 §0,611(0,657 0682 0691 0,696 0698 07 0,7 {0,70310,703|0,704
1,0H| 0,25 [0,489 0556 0597 0,612 06]9 0624 0,62710,63 |0,632]0,633 0,634
: 0,3 0372 0,453 0509 053 0542 0.549 0,554 |1 0,557 { 0,66 ]0,562| 0,564
0,4 0195 0,274 0344 0,376 0394 0,406} 0,414 | 0,421 0,425 0,429 0432
0,5 0093 0,147 0208 0242 0263 0,27810,287 10,297 0303 0,30810,313
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TaGauya 17. Kospdunuent k, aaa onpenenenns

8 X Pt onopHoft peakuuu Rp OT meficTBHA ropusourta’pholl
| paBHOMepHO pacnpenesieHHOR Harpyskd p, .
7 npuioxenHo#t no Bcell BbicoTe CTOMKH
2
. < Rp= k.pH;
— , 1, H
x a=75 A=y
{ 1
VA £
-
Z
A
o
a
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
0,1 0,3721(0,3736|0,3741 | 0,37440,3746 | 0,3747 10,3749 | 0,3749 | 0,3749| 0,375
0,2 10,3548/0,3657 | 0,3694)0,3714|0,3726 10,3734} 0,374 | 0,3744 | 0,3748} 0,375
0,3 |0,3281}0,3418 10,3596 ; 0,3649 | 0,3681 | 0,3704 | 0,3724 | 0,3733 | 0,3742] 0,37
0,4 ]0,3045}0,3291 | 0,3458 | 0,3553 | 0,3614 | 0,3657 | 0,369 |0,371410,3733| 0,37
0,5 }0,27570,3125|0,3326 | 0,3454 | 0,3542 | 0,3604 | 0,3655 1 0,3693 | 0,3722{ 0,375

Tabauya 18. Kosddruuent

Ry ky nas onpepenenns omopuodt

peakuuu Rp or B3aummbIX
CMelleHHf omopumX cevendit Ha
A =1 n noBopoTa Hukhero
ONOpHOTO CedenHst Ha yron @ = 1
Peakuua Rp, BH3bIBaeMast ropH-
B0HTA/JbHLIM CMelneHneM A = 1,

koEl
RB . QHal

Peakuus Ry, Bu3EBaeMast yrioMm
nosopora @ =1,
koEl
RB = -;{—3 H
_Ja, 5 _Hy
ox = 1—1 H =F

o

005 | o1 | 02| 03 | o4 | 05 | o6 | o7 | o8] 09

—

9,944
2,819
2,604
2,313
1,983
1,354
0,889

2,973
2,912
2,799
2,63

2,414
1,904
0,412

2,988
2,96
2,907
2,824
2,708
2,389
2

2,993
2,977
2,945
2,894
2,828
2,61

2,323

2,996

2,985
2,964
2,931
2,883
2,731
2,526

2,997
2,99

2,976
9,954
2:921
2,82

2,667

2,998| 2,999 2,999 3
2,993 | 2:996 | 2,997 | 2,999
2984 | 2.99 | 2.994| 2,997
2969 [ 2.98 | 2,988| 2:995
2.947 | 2:963| 2,98 | 2:991
2,878 292 | 2,953 | 2,979
2,769 | 2,847 | 2,909 | 2,959
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Hpuronceaue 7

Tabauupl 478 pacyeTa MHOTOITAXRHEIX MHOTOMPONETHLIX paM
Ha BePTHKAJBHYIO HarpysKy .

Muorostaxuble MHOTONpoJSTHHE pamn H3 COOpHBEIX ’KeJesO6eTOMHHX KOH-
cTpyKuu@ ABAAIOTCA peryAdpHuMH ¢ 0RHOOOpasuol reomerpuieckoit cxemoft u pas-
HEMH TIpOJeTaMn. B Takux pamax Bce ysJIH, PACHOJOXKeHHEHE [0 OAHON BepTHKaaH,
HMEIOT NPUMEPHO PaBHLIE YIVK NOBOPOTA W PaBHHE y3JOBHE MOMEHTH C HyJeBOX
TOUKON B cepelnHe BBLICOTH STa)Ka. [losToMy AJf pacyera TakKHe paMBl pacuje-
HAT HA pAN OLHOSTAXHBIX PaM cO CTOHKamu BHICOTOH, paBHOH NOJOBHHE BHCOTH
sTaMa C [WapHHPaMU 00 KOHUAM. PacCUHTHBZIOTCA TPH THNA OAHOSTAXKHHX pam:
paMa BepXHEro sTaxa, pamh CpexHHX sTaxedl; pama HuxkHero sTaxa, [lpu uuene
npoJeroB pamu Gojee Tpex TAKyio paMy 3aMeHsiOT TPexmpoJeTrHoi.

Onopuee momenmm pureiell onpenenasioT 0o saBucumoctn M = (ag + fv) 2,
rge & u B — tabanunwe Kosdpduusentn (raba. 19). Fx 3payesus sapucAt oT cXeMm
sarpy*eHHfl MOCTOAHHOH g H BpeMeHHOR U HAarpy3KaMH H OT BeJHYHHH k — OTHO-
UieHHS MOTOHHBIX MECTKOCTER CTOEK, MPUMBIKAWMHX K yany paMH, K NOTOHHOH
KecTKoCTH pureds. [loroHHue KecTkoeTd § = —l-b- = 7 BLUCAAIOTCA KAK KECTKO-
ctu B = Epl, neneHHHe Ha [JIHHY CTOeK [, NDUMHKAIOMHX K Y3y uaH npoaer [
puread.

[ posemnuvie momenme: pureel onpelendaiOTCH 1m0 SHAYEHHAM OMOPHBHIX MOMEH-
ToB (CM. npuMep pacuera).

Monepeunsie cuam purenefi BHYHCAAIOT Kak AAA OAHonpoJaeTHo# Gankm,
parpyXeHHot Harpyskot W OMOPHHMH MOMEHTAMH, BOSHHKAIOHIMMH OpPH YO# xe
cxeme 3arpyXeHHd.

Heeubarougue momenmn: CTOSR [Jds KaxXAOfi CXeMH SarpyXeHds ONpPEAENAOT
110 pa3HOCTH OMOPHHX MOMEHTOB purenefi B ysJje, KOTOPYIO pacnpefensior npomnop.
IHOHAJLHO MOFOHHEIM JKECTKOCTAM CTOeK ys/ia pambl. Tak, m/is paMH BepXHEro
9TakKa MOMEHT a8 Kpafinel CTOfiKM paBeH ONOPHOMY womenty purens’ Ma, a Ansl
cpegHeli crofiku Tolt ke pamn — passocTa Mg, — Mp,, TaK Kak B 3Toft pame
CTOfKH MPHUMBIKAIOT K Y3Ny ToAbKo cuudy. Had pam cpepnux sraxeft, rie cToRkn
NpHMHKAIOT CBEpPXY M CHHSY y3/na, MOMEHT B Kax1oh cpeamefi CTofike paseH pas-
HOCTH OOOPHBIX MOMEHTOB pHresiell, yMHOXeHHOH Ha NMOroHHYIO XXECTKOCTb JaHHOMH
CTOAKH H A€AEeHHON Ha CyMMYy MOTOHHHX XECTKOcTell CToeK, MPHMHKAIOMIHX K Yy3Jay
pamu. Ilif paMm nepBOro sTama HOFOHHAf JKECTKOCTh CTOfKHM, NpHMHKaoued
cBepxy, ymHoxaerca Ha 1,6. MomeHT samemJeHHOro KOHLA CTORKH® paBeH moOJo-
BHHE MOMEHTa NDOTHBOMOJOMHOTO KOHLIA CTONKH mepBOro sraxa,
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Tabauya 19. Tabavunsie kKoshdunuentn o u P

CxemMa HaT'Dy3KH, SMIOpa
MOMEHTOB

Onopuue MOMEHTH purenefi

k
I

408

Ma Mpa Mpc Mcp
Pamvi  sepxnux smasicel S
0,25 0,023 [ 0,114 — -
LTI 0,5 0,036 0,107 — —
/ 2 J 1 0,05 0,1 - —
1,6 0,058 0,097 — —
0,25 0,031 0,068 0,046 0,008
T
0,5 0,045 0,07 0,037 0,009
1 4 J 1 0,059 0,073 0,027 0,009
1,5 0,066 0,075 0,022 0,008
Pamsi cpednux smasxced
RaRaEEa A RERIRREN 0,5 0,036 0,107 — -
' 1 0,05 0,1 — -
2 0,063 0,094 — —
3 0,068 0,092 — —
0,5 0,045 0,07 0,037 0,009
1 0,059 0,073 0,027 0,009
2 0,07 0,076 0:018 0,007
I ! J 3 0,074 0,078 0,014 0,008
- Pamot nuscnux smaviceli
T 0,5 0,029 0,111 - -
i 0,042 0,104 —_— —
2 0,056 0,098 - —
3 0063 | 0,094 - -
5 0,069 0,091 — —
0,6 0,037 0,068 0,043 0,008 -
1 0,051 0,071 0,033 0,009
2 0,064 0,074 0,024 0,008
3 | o007 0,076 | 0,018 | 0,007
5 0,075 0,078 0,013 |- 0,006




I1podoaxcenue maba. 19

OnopHsie MOMEHTH puTened

CxeMa HATpDY3KH, Smopa *
: MOMEHTOB My Mg, Mg Mg

Pamor sepxnux smased
0,25 0,025 0,099 0,093 -

0,5 0,038 | 0098 | 0,089 —

~2 /) 1 0,052 | 009 | 0,086 —
1,5 0059 | 0093 | 0085 -

S — 028 [ 0032 | 0059 | 0034 -
L \ 0,5 0047 | 0064 | 0,026 —
‘l/\/z [ \J\///y 1 0061 | o068 | 0017 | —
1,5 0,067 | 0072 | 0013 -

S— 025 | 0007 | 0,04 0.059 —

0,5 0,009 | 0,034 | 0,064 —

1 0,009 | 002 | 0,069 -

15 0008 | o021 | o072 | —

F— 025 | 0,03 0,069 | 0049 | 0015
0,5 0,045 | 0071 | 0039 | 0,013

= s 4 1 0,059 | 0073 | 0028 | 0011
1,5 0,066 | 0075 | 0022 | 0,009

Pamwe cpednux smaxced

OO 0,5 0038 | 0098 | 0089 —
1 0052 | 0,005 | 0,086 —

2 0063 | 0092 | 0085 —

3 0,068 | 0089 | 0,084 —

05 0,047 | 0064 | 0026 -

1 0,06 0,069 | 0,017 -

2 0,07 0074 | 0011 -

3 0074 | 0076 | 0,008 -
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Mpodorscenue maba. 19

OnopHule MOMEHTH purenen

Crema Harpysks, snmopa i

MOMEHTOB MA MBA M B M B

LT 0,5 0,009 | 0034 | 0.064 -

A A k 1 0,008 0,026 0,069 _

, 2\1\/% 7‘1 2 0,007 0,018 0,074 -

3 0,006 0,013 0,076 -
[EEENN] 0,5 0,045 0,07 0,039 0.013
k J i\ /A 1 0,059 0,073 0,028 0,011
XIMV WJ /y 2 0,069 0,075 0,019 0,008
3 0,074 0,077 0,014 0,006

Pambt HuscHux smasiceld
0,5 0,03 0,099 0,092 -
| IESEENNENEEN RN )

1 0,044 0,097 0,088 -

2 0,057 0,094 0,086 —

3 0,063 0,092 0,085 -

5 0,069 0,09 0,084 —

0,5 0038 0,061 0,031 -

1 0,053 0,066 0,022 -

2 0,065 0,071 0,014 —

3 0,07 0,074 0,011 —

5 0,076 0,077 0,007 -

0,5 0,008 0,038 0,061 -

1 0,009 .} 0,031 0,066 -

2 0,008 0,023 0,071 -

3 0,007 0,018 0,074 -

5 0,007 | 0013 | 0,077 -
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ITpodosrmcenue maéa. 19

Onopaele MOMERTH pureJelt

Cxema Rarpysku, sniopa M
MOMEHTOB

My Mpy Mpe Mcp

0,5 0,036 0,07 0,045 0,014
1 0,051 0,072 0,034 0,012
0,064 0,074 0,024 0,01

0,07 0,076 0,018 0,007
0,075 0,078 0,013 0,006

ot W W
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