3apaya Ne3d. Pacuer Bajia Ha IPOYHOCTH M KECTKOCTH MPU KPYUEHUH

Llenv 3a0auu:

[lo 3amaHHOM MOIIHOCTM M YacTOTE BpaIllEHUS Baja M3 YCIOBUH
MPOYHOCTH M KECTKOCTH HAa KPy4YEHHUE, ONPEICIHUTh JTUAMETPhl CTYIIEHYATOro
TPAaHCMHUCCUOHHOTO Bana. Marepuan Bana Ct3: monyns capura G =
0,8-10°MIla, JIOITy CKA€MBbIN OTHOCHUTEJIbHBIN yroJu 3aKpy4HUBaHUS

[0]=1,75-107 pax/m.
JlanHble U1 pacdeTa OepyTcs u3 TaOauibl 1, cxema Harpy»eHus Baja
BHCITHUMHU HAI'Py3KaMHU IIPCACTABJIICHA HA PHUCYHKC 1

Cooepoicanue u nopsook paciema 3a0a4u.:

1. BeI4epTuTh CXeMy C YKa3aHUEM YHCIIOBBIX JJAHHBIX.

2. ITo 3amaHHON MOITHOCTH P W 4acTOTE BpAIICHHs Baja N OMpPEaeTUTh
3HAYCHUSI BHEIIIHUX MOMEHTOB T, IepejaBacMbIX IIKMBaMH BaJja.

3. CocTaBUTh YpaBHCHHS BHYTPEHHUX KPYTSIIAX MOMEHTOB 110 y9acTKaM.

4. ITocTpoUTh MIOPY BHYTPEHHUX KPYTAIIUX MOMEHTOB.

5. M3 ycrioBusi MPOYHOCTH OMPEACIIUTH JUAMETP Bajla Ha KaXKIOM y4YacTKe.
[Tomyuyennsiii pesynbrar oKpyriuth 1o I'OCT 6636—69 no Omwxaiimero us3
psaga Ra40: 10, 10.5, 11, 11.5, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25,
26, 28, 30, 32, 34, 36, 38, 40, 42, 45, 48, 50, 52, 55, 60, 63, 65, 70, 75, 80, 85,
90, 100, 105, 110, 120, 125, 130, 140, 150, 160 mm.

6. IlpuHsSB momycKkaeMblii OTHOCHUTENbHBIA yrojl 3akpyuuBaHusi (Ha 1
MIOTOHHBIA METp) [9]21,75-10_2 pan/m u Moxynb caura G = 0,8-10°Mlla, u3
YCIOBUSL JKECTKOCTH ONPEACINTh AUAMETP Bajla MO ydacTkaM. [lomydeHHbIH
pesyabrar okpyrmTh o 'OCT 6636—69 no Onwxaiiiiero 3HauyeHUs W3 psaa
Ra40.

7. OKOHYaTeNbHO TPHUHATH JUAMETP Bajlla Ha KaXJIOM Yy4YacTKe IIO
HanOOJIbIIIEMY 3HAYEHUIO, TIOJIYYeHHOMY U3 YCJIOBHM MPOYHOCTU U JKECTKOCTH.
[TocTpouTs cxemy cTep>kHs B MacIiTade Mo MoJy4YeHHBIM pa3Mepam.

8. Ompenenuth yroja 3akpyuyuBaHus 1o JiuHe Baia. OmnpenenuTb
B3aWMHBIN yI0JI 3aKPYYHUBAHHS KOHIEBBIX CEUCHUMU.



Ta0muma 1

E 2, Cxema I, m Py, Br | P, Br | P3 Br [x]. n,
=g ’ ’ ’ ’ MIla | 06/mun
= =
1-5 2-5 3-1 4-5 S-1 6-s1

1 1 0,8 840 756 2100 80 40
2 2 1,0 1386 1323 2646 75 60
3 3 1,2 2016 2100 3024 70 80
4 4 0,6 2940 3150 3045 65 100
5 5 0,9 4032 4410 2898 60 120
6 6 1,4 5292 5880 6762 55 140
7 7 1,6 6384 7560 6384 50 160
8 8 1,8 7938 9450 3780 45 180
9 9 2,0 9660 11550 | 6300 40 200
0 10 0,7 12600 | 15120 | 6300 35 240
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Pucynoxk 1. BapuaHTbl pacueTHbIX CXeM




IIpumep pewenus 3a0auu.

Ban kpyrioro momnepedyHoro cedeHusl HarpyXeH, Kak IMokKa3aHo Ha puc. 2.
W3 yciaoBus TPOYHOCTH W KECTKOCTH OIPEACIUTH TUAMETPHI IMOTEPEUHBIX
CEUYCHHI CTYIEHYATOTO BaJla MPU YCJIOBHH, YTO MOIIHOCTH, TEpeaaBacMbIe,
cooTBeTcTBeHHO 1,2 m 3 mxmBamu: P1=6280 BT, P,=10467 Bt, P3=2093 BT,
yactoTa BpamieHus Bana N=20000/MHUH, AOMyCKAaEeMBbIi yroyl 3aKpy4dBaHHUS Ha
equanny mHbL [0]=1,75-102 pan/M, 1omyckaeMOe KacaTelbHOE HAINPSKEHUE
[t]=45 MlIIa, moayns casura 0,8-10°MlITa.

1. BeIUepTHTh CXeMy € YKa3aHHUEM YHCIIOBBIX JaHHBIX (pHC. 2).

2. [To 3amaHHON MOITHOCTH P W 4acTOTE BpaIlICHHs Baja N OMpPEaSTUTh
3HAYEHHUS BHEIIHUX MOMEHTOB T, MepejaBaeMbIX IIKMBAMHU Bajia o popMyJie:

T-0o=P,

rJIe yrjioBasi CKOPOCTh BpAIllEHHUsS Bajla o MOXKET ObITh BBIpAKEHA Yepes
W3BECTHYIO YaCTOTY BPAIICHUS (0= 2:—(')71 = %.

Takum oOpa3oM, MOXHO OIpPEACIUTh 3HAYECHUU JUISI  BHEIIHUX
CKpPYUYMBAIOIIMX MOMEHTOB, TIEpE/IaBaeMbIX Ha BaJ:

_P,-30  6280-30

T, = =300H -u;
7-n 314-200

r _Pr30_10467:30_ 0,
7:n  3,14-200

;_P-30_ 200330 o

* 7-n 314-200
HewnsBecTHBI CKpy4YMBAWOIIMM MOMEHT 1, HaWAEM W3 YpaBHEHUS
pPaBHOBECUS Ul BCETO Baja. YCIOBHO MNPHUMEM HANPABICHUE MOMEHTA 13
COBIIAJAIOIIMM C HAaNpaBJIECHUEM MOMEHTa 717, KOTOPOE€ MPHUHATO 34

10J10KUTeIbHOE. TOra ypaBHeHIEe PaBHOBECHS IIPUHUMAET BHI:
~Th+ Tr— T+ T4=0.
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PucyHok 2. Cxema HarpyxeHust Baia, smopsl M, , ¢ u cxema Baja

N3 penienns 3Toro ypaBHEHUS MMOJTYYHM:
T,=T1—T>+ 73 =300—-500 + 100 =— 100 H-m.
3HaK ~ MHMHYC  O3HA4aeT, 4YTO  I[EPBOHAYAJIbHOE  HAIPABJICHHE
CKPYUYHMBAIOLIET0 MOMEHTAa BHIOPAHO HEBEPHO M MMEET HalpaBieHHE BpaICHUS
B IIPOTUBOIIOJIOKHYIO CTOPOHY.
3. CocTaBuTh ypaBHEHHS] BHYTPEHHHUX KPYTALIUX MOMEHTOB IO Y4aCTKaM.
BHyTpeHHue KpyTsume MOMEHTbl M Ha KaXI0M y4acTKe ONPEAETAKTCS

10 METOJly CEYEHUW C YyYETOM MPaBUJIA 3HAKOB: €CIIA CMOTPETh HA OTCEUEHHYIO
4acTh Opyca CO CTOpOHBI BHEIIHEW HOPMalli K CEYCHHUI0, TO MOMEHT OyJeT
ITOJIOKUTEIICH B TOM CIIy4ae, KOr/la CyMMa BHEIIHUX CKPYYHMBAKOIIMX MOMEHTOB
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MOBOpaYMBaET OTCEYCHHYIO YacTh MO YaCOBOW CTpEJIKE, U OTPHUIATEJEH MpH
MOBOPOTE Opyca B MPOTHUBOIOJIOKHOM HAIPaBJICHUHU.

Jlnst 3TOTO ClieBa Ha MPaBO MPOBEAEM IMOCIEA0OBATEIBLHO CEUEHUS Ha TPEX
y4acTKaX Baja U PacCMOTPUM PABHOBECHUE COOTBETCTBYIOIIMX OCTABIIMXCS
JIEBBIX YacCTEH.

B ceuennn I-1 M, =-T,=-300H M.
B ceuennn II-Il M, =-T,+T,=-300+500=200 H-m.
B cewennn -l M, =-T,+T,—-T,=-300+500-100=100 H- M.

4. TlocTpouTb 3MI0PY BHYTPEHHUX KPYTALIUX MOMEHTOB.
[Io momy4eHHBIM [aHHBIM CTPOMM OIIOPY KPYTAUMX MOMEHTOB M

OTKJIAJIbIBasi TI0 BEPTHKAIBLHOW OCH 3HAYeHUs MOMEHTOB. [lomokuTenpHbIe
MOMEHTBI OTKJIaJIbIBAEM BBEPX 0 OCEBOW JIMHU, OTPHUIIATEIBHBIC — BHH3 (CM.
puc.2).

5. V3 yciioBust MPOYHOCTH ONPEACITUTh JUAMETpP Bajia Ha KaXKIOM y4acTKe.

Pacder Ha TpPOYHOCTH BEOETCS IO JIOMyCKAeMOMY KacaTeJIbHOMY
HANPSHKCHUIO TIPU KPYUYeHHH [T].

7= M, <[],
W

P

3
T .
rae W) = 16 TOJISIPHBI MOMEHT COTIPOTUBIICHUS ISl KPYTJIoro ceueHus, d —

16-M,,

7]

aMameTp Baia. JlnaMeTp Baja MOKHO onpeaenuTs d > 3

JI1st KaXA0ro U3 y4acTKOB TUaMETp Bajla PaBEH:

16-M )
d, >3 >3 16-300 = 20,0324 m;
7[-[2'] 3,14-45-10
16-M )
d,>3 P2 >3 16-200 = 20,0283 m;
7[[1’] 3,14-45-10
16 M, }
d, > S >3 16-100 >0,0225Mm.
[2'] 3,14-45.10°

[Tomyuennsnii pe3ynbraT okpyrauTh nmo I'OCT 6636—69 no Gnuxaiimiero
3HaueHHUs u3 psga Ra40: dlFOCT =34 MM, derCT =30 MM, d3FOCT =24 MM.

6. U3 ycnoBus ’KECTKOCTH ONPEACIUTh JUaMETp Bajla Ha KaX/IOM y4acTKe.
M3BeCTHBI  [IOIyCKAaeMbId  OTHOCUTEIBHBIM  yIroJl  3aKpy4UBAHUS

[9]=1,75-10_2 pan/m u moxyns cagura G = 0,8-10°MIa. Pacuer Ha KeCTKOCTS
BEJICTCSI 10 OTHOCUTEIILHOMY YTITy Sapr‘II/IBaHI/IH [0].

0=>"1 Yoo <[e]
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e J = — TOJISIPHBII MOMEHT WHEPUUHU IS Kpyriioro cedeHus, d —

2
32-M,
auameTp Basia. JlnaMeTp Baja MOKHO onpeaenuTs d > 4 G—[Op] :
72' . .

JJis KasK0T0 U3 YYacTKOB JUAMETp Bajla paBeH:
32-M .

4 ey 3210300 — 20,0384 m;
7Z"G'[9] 3,14-8-107-1.75-10

d, >4 2 M s 32200 >0,0347 M
7-G-[6] V3,14-8-10°-1.75-107

0> 82-M,, . 32-100 50,0292 w1
7-G-[6] \3,14-8-10"-1.75-10°°

[Tomyuennsiii pesynbTaT okpyriuth nmo 'OCT 6636—-69 no Onuxkaiiiero
3HaucHUs U3 psaga Ra40: dlFOCT =40 MM, derCT =36 MM, d3FOCT =30 MM.

7. OxoHYaTEIBbHO NPUHATH JHWAMETP Baja Ha KaXJIOM Yy4YacTKe IO
HauOOJIbIIEMY 3HAUCHUIO, TTOJTYYEHHOMY U3 YCIOBUM MPOYHOCTH U KECTKOCTH.
B cooTBeTcTBHMM C pacueraM Ha IPOYHOCTh U IKECTKOCTh BBIOHMpaeM
HauOoOJbIEE 3HAYCHHE JIUAMETPOB I KaKJOr0 YydacTKa W IOJyYCHHBIH
pe3yJIbTaT OKpyTIIsieM 10 Omkaitiero 3Hauenus u3 psaga no 'OCT 6636-69. B

TI'OCT
PE3YIbTATC IIOJIIYYHM OKOHYATCIIBHBIC 3HAYCHHUA AUAMCTPOB! dl =40 MM ,

d, >

rocTt I'oOCT
d,™ =36mm, d; " =30mm . IloctpouM cxemy Bajxa B Macmrabe IO

TIOJTYYCHHBIM pa3Mepam (CM. puc. 2).
8. OmpenenuTh yron 3akpyuyuBaHusi To anuHe Bama. Omnpenenutb
B3aMMHBIN YTOJI 3aKPYyYHBAHNs KOHIEBBIX CEYEHUN.

AOCOMIOTHBIE YTJIBI 3aKPYYMBaHHUS JJISI  KaXIOTO YYacTKa MOXKHO
Kp.l

G-J,

[NonsipHBIE MOMEHTHI HHEPIIMH CEUSHHS ISl KaXKI0TO U3 YYaCTKOB PaBHBI:

_zd} 314-0,040°

OIpenenuTh no popmyie Ap=

J =2,51-107" m*;
P32 32
4 4
] - 7d, _314-0,036 165107 u*:
P2 32 32
4 4
] - 7d; _314-0,034 131107 M.
32 32
Jlajiee onpenenrM yIibl 3aKpYIHBaHKsS Ha KaXKIOM Y4acTKe:
M_ - -300-
Ap,=—=2 1 300-05 —0,007 pag — yroia moBOpPOTa CEYEHHS

G-J_ 8:10°.251.107
B otHOCHTENBHO ceueHus A (MK yroJl 3aKpyunBaHus y4dactka AB).
7



M, -1, 200-1,0

— Kp2 _
G-J, 8-10"-1,65-107"
OTHOCHUTEIILHO ceueHus B (1 yron 3akpyunBanus yuaactka BC).
Apy = Ai}(p?’ l3 _ 11000-0,5 -
Jps  81010-1,31:10
oTHOCHTENIbHO ceucHust C (Miu yroa 3akpyuuBanus yuactka DC).

[TocTpoum »3mrOopy YIiaoB 3aKpy4YMBaHHs MJI1 BCEro Bajla. 3a Hayajo
KOOpAMHAT BBIOEpEM KpaillHUW JIEBbIM KOHel Bana (ceuenue A). B mpenemax
KOKJIOTO yd4acTKa Baja 3Iopa JIMHEWHA, MO3TOMY JOCTAaTOYHO 3HATh YTJIbI
MOBOPOTA TOJBKO ISl TPAHUYHBIX CEUEHHUI YYACTKOB.

B ceueHnn A NOJHBIN yroj 3aKpy4YMBaHUs PaBEH HYIIO A, =0.

B ceuennn B mosiHbIN yron 3akpy4uBaHMs Bajda OTHOCUTEIBHO CEYEHUS A
paBeH A@, = Ap,=—0,007 pax.

B ceuennn C monHBIN yroj 3aKpy4uMBaHUs Baja OTHOCUTEIBHO ceueHus B
paBeH A@. =A@, +Ap,=—0,007+0,015=0,008 pax.

B cedennn D nonHbIil yros 3akpyunBaHus Bajia OTHOCUTENbHO ceueHus C
paBeH A, =A@ +Ap,=0,008+0,010=0,018 pas.

Dmnropa MOJHBIX YIJI0B 3aKPy4YHBaHUS CTYIIEHYATOrO Bajla IOKa3aHa Ha PUC.

Ao, =0,015 pax— yroa noBopota ceuenust C

= 0,010 pag— yron moBopoTta cedeHus D

2.



