Дальневосточный технический колледж

Методическое пособие по выполнению 
Лабораторно-практического занятия № 8
По теме: Расчет стальной балки. (Подбор сечения балки из прокатного двутавра).
Разработал преподаватель дисциплины

Проектирование стальных конструкций

Орлов С. А.

Задача № 1.
По данным задачи 7 практической работы № 2 рассчитать балку перекрытия, выполненную из прокатного двутавра (рис.7.71). Принято, что балка опирается на пилястру и стальную колонну (рассчитанную в практической работе № 4).
Нагрузку на балку собираем с грузовой площади длиной L0  = 6,0 м (см. рис. 3.3). Нагрузка на квадратный метр перекрытия qnперекрытия;               qnпокрытия взять из таблицы 1. Собственный вес  погонного  метра  балки  ориентировочно  принимаем gnбалки = 0,50 кН/м; ϒƒ= 1,05;                           gбалки = gnбалки*ϒƒ=0,50*1,05 = 0,53  кН/м. 
Коэффициент надежности по ответственности ϒn = 0,95.
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[image: image2.png]Puc. 7.71. K npumepy 7.1— Cxema onupari Gankm Ha MAACTRY ¥ CTanshyio
KOMOHHY; 38 OCHOBY B3SIT. npuMeEp 3.7 (CM. pHC. 3.3, 3.4); I, — pacvernan ammra
GaKv (PaCCTORHIE OT. IEHTPA NNOWBAKY ONMPaHHR Ga/KU Ha NIEBOV ONope A0
LeHTPa NNOWBAKY ONMMPaHA Ha NPaBOY Onope)




	
	1 вариант
	2 вариант
	3 вариант
	4 вариант

	qnперекрытия
	9,22
	9,27
	9,01
	9,15

	qnпокрытия
	10,43
	10,64
	10,52
	10,67


Задачу решить в соответствии с примером 7.1
[image: image3.png]fnau nepeoro u EToporo sTaxei

4,5-60=27m2

Puc. 3.3. K npumepy 3.7. [naH nepeoro u BTOpOro STaxed saamus:
1 — TODroBeiii 3an; 2 — AMUHICTDATHBHIIE 1 GHITOBLIE NOMELLEHNS.




[image: image4.png]Tlpumep 7.1. Io nanHEM npuMepa 3.7 paccumTars Ganky nepeKpel-
THSI, BHINIOJIHEHHYIO U3 NPOKAaTHOrO AByTaspa (puc. 7.71). Ipuusito,



 [image: image5.png]470 GasKa ONMMpaeTCsi Ha MAISICTPY M CTATBHYIO KOJIOHHY (paccuMTaH-
Hylo B nipuMepe 5.1). Harpysky na 6anky cobupaeM ¢ rpy30Boii 1uio-
1w ymHoit ki, = 6,0 M (cM. puc. 3.3). Harpyska Ha KBaiparHbiit MeTp
TIEPEKPBITHS Grepexparin = 9508 KTT8; Gepxpuenin = 10,58 KT Ta. CobeTBeHHbI
BEC TMOTOHHOTO MeTpa GalK¥ OPHEHTHPOBOYHO TNpPUHMMAEM
Lann=0,50 KH/M; 4= 1,05; Zoune = Zoamaty=0,50- 1,05 =0,53 kH/m.
Koa(dHUMEHT HaIEXHOCTH 110 OTBETCTBEHHOCTH ¥, = 0,95.
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Puc. 7.71. K npumepy 7.1 — cxema onupanys Ganku Ha munacTpy v CTansHyo
KOnOHHY; 38 OCHOBY B3AT. NpUMEp 3.7.(CM. PHC. 3.3, 3.4); |,,— pacveTnas Anmra

G (DCCTORHME OT LIEHTDa MNOLIBAKY ONMDaKHAR GaNKW Ha NESO OOPe KD
LEHIPa NOLAAKH OMMPaHIR Ha NPaBOV ONope)

Pewenue.

1. OnipeniensieM Harpy3Ky, A€HCTBYIOILYIO Ha TIOTOHHBIN MeTp Ganku:

® HOPMATHBHAs Harpy3Ka

0= Gieexcnnhy + Zoaoen = 9,08 6.+ 0,50 = 54,98 KH/ = 0, 5498 KH /cnt;

@ HOPMaTHBHas! JUTHTETbHast HaTPy3Ka — TOTHOE 3HaUYEHHE BPEMEH-
HOIi HarPy3KH Ha TePeKPHITHE TOPTOBBIX 3aJI0B p, = 4,0 KITa, NOHIKeH-
HOE 3Ha4YeHWe, SIBJISTIONIeecs: BPEMEHHOM JUIMTENBHON HarpysKoif,
pi=1,4Ila (cM. Tabn. 3.3):

g1 =q"= Ply+pii; 4,98 -4,0-6,0+1,4-6,0=39,38 xH/M=
=0,3938 kH/cm;

® pacueTHast Harpy3Ka

9= Gueperpumahy  Zoanen = 10,586+ 0,53 = 64,01 kH/ns;

® pacueTHasi Harpy3Ka ¢ y4eToM K03 dHIIMEHTa HaleXHOCTH 110
OTBETCTBEHHOCTH ¥, = 0,95

9=64,01-0,95=60,81 KH/m.




 [image: image7.png]2. TIpMHUMaeM npe/iBapUTENBHO pa3Mephl OMOPHOM IUIACTHHB H
onopHoro peGpa GaKu M ONpe/ieNisieM €€ PACYETHYI0 IUTHHY:

Iy=1-85 — 126 = 4500 — 85 — 126 = 4289 MM =4,29 M.

3. VcranamimBaeM pacyeTHylo cxeMy (puc. 7.72) u onpenensieM
MaKCHMaJTBHYIO MOMEPEYHYI0 CHITy M MAKCHMaJTbHBIH MOMEHT:

q

Bmopa «0»

Bmopa «M>





[image: image8.png]0=4l,/2=60,81-4,29/2=130,44 kH;

M = gl%;/8 = 60,81-4,29/8 = 139,89 xH-m.

4. o Tabn. 50* CHuIT 11-23-81* onpepensieM rpyIiny KOHCTPYK-
LM, K KOTOPO# NpHHAAIEXHUT 6asika, M 3alaeMcsi CTaJIbIO: Tpynia
KOHCTPYKUMif — 2; NPMHUMAaeM M3 NOMYCTHMbIX K NPUMEHEHHIO
craneii ctanbs C245. PacyeTHOe CONPOTHBRIIEHHE CTAJH 110 TIpeaeny
TeKy4ecTH (C y4eToM, 4To OaKa BEINONHAETCS U3 (PaCOHHOTO Npo-
KaTa M NPHHAB NpeABapUTENLHO TONIIMHY NpokaTa no 20 Mm)
R,=240 MIla = 24,0 kH/cn* (Tabn. 2.2). Koadduument ycnosus
pabotsi y.= 0,9 B cooTeTcTBHM C 11. 1 Tabn. 2.3 (6ayKu nox Topro-
BBIM 32JI0M MarasuHa).

5. OnpenensieM TpeGyeMBIii MOMEHT conpoTHBIIeHHs 6anku W2

_ M _13989 _ s
TRy, 2409 647,64 cm>.
6. To copramenty (Ipunoxenue 1, Tabn. 2) npuHuMaeM ABy-
TaBp 35B2, KOTOpBIi MMEET MOMEHT COTPOTURJIEHHs ONIU3KMIA K Tpe-
6GyemoMy. BrmucriBaeM XapaKTepuCTHKHM nByTaspa: W, = 662,2 cm®;
11550 cM%; S,=373 cm®; TonumHa crenku £= 10 MM; BhicoTa
49 Mm; mmpuHa b= 155 MM ; Macca 1 M umHBI 43,3 KI/M, 4TO
6NM3KO K NEepBOHayalbHO NPHHSATOM, — OCTaB/IsieM Harpy3ku Ge3
M3MEHEHHSI.
7. TIpoBepsieM NPOMHOCTB Ha AEHCTBHE KACATEIBHBIX HANPSKEHHIA T2

_0S, 130,44.373 _ .,
= It 4—115504,0 =4,21 kH/cM?;





[image: image9.png]Ry.=0,58Ry.=0,58-24-0,9=12,53 l(H/cM2 (R=0,58R,— pacder-
HOe conpoTHBIeHHe caBHUTY); T=4,21 KH/cM? < Ry, =12,53 kH/em?;
TPOYHOCTH ObecreyeHa.

Tak KaK Ha BepXHHif TTOSIC ONUPAIOTCS XKeJe300eTOHHBIE TUTHTHI,
KOTOpHIE YIEPXHBaloT GalKy OT NMoTepH YCTOHYMBOCTH, pacyeT obLuei
TIOTEPH YCTOIYHBOCTH HE NPOU3BOIMM. Takke OTCYTCTBYIOT COCPEIo-
TOYEHHBIE CHJIBI, CJIEIOBATENIBHO, NPOBEPKY MECTHBIX HaNPsKEHU
TIPOBOMMTB HE HaJIO.

8. ITposepsieM XeCTKOCTb Ganku:

® NpeZieNTbHbII NPOruG 1o 3cmemuKo-neuxono2u4ecKum mpebosanuam
ONIpeeNSieTCs B 3aBUCHMOCTH OT JUTHHBI 3/IEMEHTa 110 MHTEpIONSILIMK
(npenenbHBI MPOrKG 1St GaNKK IINHOI 4,5 M HAXOIUTCS MEXIY 3Ha-
YEHUSIMU ITPOrMGOB 115t GaIOK JUTMHOIA 3 M M 6 M 1 paBeH (cM. Tabu. 7.4):
£ =175 =429/175 = 2.45 cM):




[image: image10.png]® NpefieSTbHBIIA MPOrHG B COOTBETCTBUM C KOHCTPYKTHBHBIMH Tpe-
Gopanuamu (tab. 7.2) £,= I/150 = 429/150 = 2,86 cm.

Monys ynpyroctu cranu E=2,06-10° MIa = 2,06- 10* kH/cm®

3HaueHHe Nporuba B COOTBETCTBHMU C 3CTETHKO-TICHXOJIOTHYECKH-
MM TpeGOBaHUSMU ONPEJIENISIETCS! OT NeHCTBHST HOPMATHBHOI IUTUTENb~
Hoi¥t Harpy3kH g7 = 0,3938 kH/cm:

S¢’l/ __ 5-0,3938-429° .

= 384ET, " 38 2,06 10011550 " O

f=0,73cMm < f,=2,45cm;

TIPOrMG Mo KOHCTPYKTUBHEIM TPeGOBaHMSIM ONpPENENSIETCS OT Beei
HOpMAaTHBHOI HarpyskH ¢ =0,5498 kH/cm:

Sqly' 5-0,5498-429°
384EI, 384-2,06-104-11550
f=1,02cm < f,=2,86 cm;
TIporu6bl GaTKM 10 HCTETUKO-TICHXOJIOTHYECKUM M KOHCTPYKTHB-
HBIM TPeGOBaHUSIM HAXONIATCS! B NpefieNiax HopMBl. T1porn6sI 1o Tex-
HOJIOTMYECKHM TPeGOBaHUSIM He paccMaTPUBAIOTCsl, TaK Kak 10 Tiepe-
KPHITHIO HET IBHXXEHHS TEXHOJIOTHYECKOTO TpaHcnopta. PaccMotpe-
HMe nporu6oB 1o GU3HONOrMYECKHM TPeGOBAHHSIM BHIXOIT 3@ PAMKH

Hallero Kypea.
BuiBoji. OKOHYATEITBHO PUHNMAEM JUISl M3TOTOBJIEHHs! Gallki By~

TaBp 3562, orBeyaloumii TpeGOBAHUSIM POYHOCTH M KECTKOCTH.





2-я Задача для вариантов 1, 3
[image: image11.png]3anaua 7.1. Onpe/e/IUTH HECYIIYIO CMOCOGHOCTH CTANBHOM Gasky
TnepeKpbITHS (KaKoit H3rnGalolvit MOMEHT OHa Crioco6Ha BOCTIPHHH-
MaTb U3 yCJIOBHii IPOYHOCTH), BHINIOJIHEHHO M3 TIPOKATHOTO JIBYTaB-
pa 23B. Cranb C345; xoadumeHT ycnosust pabots! v, = 1,1. Banka
onupaercs Ha cTeHsl — puc. 7.100.

¥

Puc. 7.100. Cxema onupanus Ganku — k 3agave 7.1




2–я Задача для вариантов 2, 4
[image: image12.png]3anava 7.2. Tlono6pats ceyenye nByraspa. Crans C245; y.= 1,1.
Harpy3ka Ha NOroHHsIi MeTp IByTaBpa, BKIIOYast €r0 COGCTBEHHbIH
Bec, ¢ =10,0 kH/m; g=11,0 xH/m; v, =0,95. IIposepTs nporu6 no

KOHCTPYKTHBHBIM TpeGoBatusim (f, =1/ 150 ). Jlnst pacueta BOCNONb-
3oBathes puc. 7.100.




Литература: Учебник Сетков В. И. Сербин Строительные конструкции 2005

Приложения:

[image: image13.png]Tabmma. 3.3

BpemenHbIe HOPMATHBHAI HAFPYIKM Ha MEPEKPHITHA
(vsBnevenve U3 Tabn. 3 CHUM2.01.07-85%)

Hopmarvenoe snavenve
Bpamnus v nomewsenus Harpy3okpy, kfla
nonwoe | nowennoe
1. KBapTuph XAnbix 38aHWI; CiansHbie 15 03
nowmerueHms; nanate GonbHL
2. Criyx@GHIE NOMLLEHYA AAMWRHCTDATHEHOTO 20 1.0
NePCOHANa; KNACCHHIE NOMELLIEHNS; GBTOBLE
NOMeLLeHA
3.3anu:
wTansHbe 20 07
obenentbie 30 10
coGparumi 40 1.4
TOprossie, BCTaBONHbE e meriee 4,0 | ve menee 1,4
0,7 -

4. eppasHbie nomeLLens





[image: image14.png]I'pymna 2. CgpapHele KOHCTPYKLMH JTHOO HX JIEMEHTHI, paboTatoliMe MpH CTaTHUYECKOH HarpysKe
APH HaIWYMHM DacTATHBAIOLUMX HalpsokeHuidl [depmbr; purem paM; Oalku NEPeKpPHITHA W MOKPHITHI;
KOCOYPBI JIECTHMLI; 0DO0JIOUKH CHIIOCOB; onopbt BJI, 32 HCKTIOUEHHEM CBapHBIX ONOp GOJIBLLMX NEPEXOIO.;
OFOPBI OLIMHOBKH OTKPBITBIX PACIPEAETHTENBHBIX YCTPOHCTB nozictanumi (OPY); onopel TpaHCHOpTepHBbIX
ranepel; MNPOXEKTOPHBIE MAYTEHL, 3JIEMEHTHI KOMOMHHPOBAHHBIX ONOpP AHTEHHHIX coopykeHuH (AC) n
JpyTve pacTsHyTble, paCTAHYTO-H3rHOaeMbie M M3rOaeMbie 3JE€MEHTHI], a Taloke KOHCTPYKLIMH M HX
3NIEMEHTHI FPyInel 1 ApH OTCYTCTBUH CBAapHBIX COSTMHEHUH ¥ Oayiki MOIBECHBIX IMyTeil U3 ABYTaBPOB MO
TOCT 19425 u TY 14-2-427 npy1 HAIMYHH CBAPHBIX MOHTAXKHEIX COETHHEHHIA.




[image: image15.png]Tab6tnuua B.1 — HasHauenue crajin B KOHCTP

I'OCT 535, JUisi FpYHHE KOHCTPYKLUHH
I'oCT 27772 FOCT 14637 TOCT 19281

C23s5 Ct3kn2, Cr3nc2
C24s5 Ct3ncs
C255, C285 Crt3cns
4 4 2unn3
C345,C375 0912C D——
Tunnl2

Obasnavenusn, npunamvie 6 mabauye B.1:

3HAK «+» O3HAYAET, YTO NaHHYIO CTANb CIIEAYET NPHMEHATD; 3HAK «—» O3HAWAET. YTO JaHHYIO CTajlb HE CEAyEeT NPUMMEHATH; 3HAK «X» 03HAYAET, YTO JAHHYIO CTANb MOXHO NMPUMEHSATH NPK
COOTBETCTBYHOLLEM TEXHMKO-3KOHOMHYECKOM 000CHOBaHMH.

Npumedanns

{ Zina cranm C345 v 091 2C nanp xaTeroprH TpeGoBanii 1o yaapHoi BA3KOCTH COOTBETCTBEHHO B yncnuTene no 1'0CT 27772, B snamenatene — no FOCT 19281.

2 INpoxat n3 cram ¢ npeneyoM Tekyyectu R, 2 390 H/mM ciienlyer nasuauat cornacHo tpeGonanusiM tabumu B.3 u B.4





[image: image16.png]Wasnevenne u3 Tabn. 51 CHuN 11-23-81*

Ta6nuua 2.2

Crans | Tonumna | HopMaTWHOe COnpoTMeneHWe npoxata,MNa | _PacveTnoe GOnpoTManeWwe npoxara, MNa
B = AMCTOBOrO baconHoro MCTOBOrO baconnoro
WMPOKONONOCHOrO WHPOKONONOCHOro
yHHBEpCanbHOro yHUBEpCansHOro
[N [N [ A, R, A, R
€235 235 360 235 360 230 350 230 350
225 360 25 360 220 350 220 350
215 360 - - 210 350 - -
cabiwe 100 195 360 B B 190 350 - -
C245 2-20 245 370 245 370 240 360 240 360
20-30 = = 25 370 B B 230 360
€275 2-10 275 380 275 390 270 370 270 380
10-20 265 370 275 380 260 360 270 370
€345 2-10 345 490 345 450 335 280 335 280
10-20 325 470 325 470 315 460 315 460
20-40 305 260 305 460 300 450 300 250
40-60 285 450 - = 280 440 B -
60-80 275 240 = - 270 430 - -
80-100 265 430 - - 260 420 - -




 [image: image17.png]Wssnevenme s Ta6n. 6 CHuN 11-23-81°

Ta6miua 2.3

Ne Koagduumen]
n/n| ‘BnemeHTLI KOHCTPYKUMI ycnoauit
paGoThiy.
1| Crnowmsie 6ank w CxaTble nemenTs! GEpM NEpeKpHTHi 09
[non3anamm TeaTpoE, KNyGOB, KMHOTEATPOB, NOATPHOYHAMH,
NIOR NOMELLHHSIMM MArB3NHOB, KHATOXDEHVTIMLL W 3PXVBO]
11 T.n. NpW BECe NepeKpLITHi, PABHOM Wk GOnbLLIEM Bpe-
el HarpyaKn
2 | KonowHLl OBLIGCTBEHHLX 3RaHWT M ONOP BOAOHANOPHLIX| 055
Gawen
3 [CxaTbie 0CHOBHIE BMEMEHTH (KDOME ONOpHBIX) PeWeTKM 08
COCTaBHOrO TaBPOBOrO CE4eHMN U3 YroNkoB CBapHLIX Gepm
NOKDBITWIA W NEPEKPHITWiA (HANDUMED, CTPONMALHLX W
aHanorMsHLX UM epm) NP TMGKOCTHA > 60
2 [Crnowmsie 6ankn npn paceTax na oGuyio yoTonBocTs| 0,95
npnes < 1,0
5 [3atsman, TAr, OTTXKM, NORBECKH, BENONHEHHEE 13 NPO- 09
kaTHOW CTann
€ [9nemenTL CTEpXHEBLIX KOHCTPYKLMI NOKPLITHI 1 nepe-
kpuvii:
2) CXATHIE (32 1OKIOHEHIEM 3AMKHY TLIXTRYGHATLX CesenMit) 05
[npypacveTax HaycToAMBOCTE
6) pacTAHYTHIE B CBAPHEIX KOHCTRYKLMSX 05
) paCTSHYTHI, CXATHE, 8 TAKXE CTHKOBLIE HAKTAAKM B 6071~ 1,05

TOBLIX KOHCTPYKLMSX (KDOME KOHCTPYKLMFA Ha BLICOKONPO-
Heix GONTax) Ma CTany ¢ Npenenom TexysecTy ao 440 Mila,

HecylmX CTaTMueCKyIOHarpyaKy, NPYPACyeTax Ha NPONHOCTE





[image: image18.png]Mpononxente Tabn. 2

£ |5 h|b|s]| ¢t |r CnpaBouHbIe BenW HHb ANA 0CeR E

2 g g8 é E A biach L] [ %

g | ey (58,38 - a | &

|45 |88 = Ly | Wy |l | S | an W | §

; 8 § cM | em® | cm | om® | em® e | cm H
Hopmanshsie asyTaespsi B

2361 [C245, [240(2450) [ 230 [110] 5
2661 (C255, |250(2550) | 258 |120| 5
3061 (C285, |280(2850) | 296 |140| 5,
3561 |C345-3, | 335(3400) | 346 (155] 6,
(C345-4, | 335 (3400)
C375-3 | 365 (3700)

9 112[ 3291 299 [ 2605 [ 9,54 [ 147,2 [ 2003 [ 36,4 [ 2,47 | 258 | 2361
85 [12]3562 | 4024 | 312,0 | 10,63 | 176,6 | 2456 | 40,9 | 2,63 | 28,0 | 2651
85 |15] 41,92 | 6328 | 427,0 | 12,29 | 240,0 | 390,0 | 55,7 | 3,05 | 32,9 | 3051
85 |18] 49,53 | 10060 | 581,0 | 14,25 | 3286 | 5296 | 68,3 | 3,27 | 38,9 | 3561

3552 [C245, |240(2450) | 349 |155| 6,5 | 10,0 |18] 55,17 | 11550 | 662,2 | 14,47 | 373,0 | 622.9 | 80,4 | 3,36 | 43,3 | 3562

(c255, | 250(2550)
lc285, | 280(2850)
|c345.1, | 335 (3400)
(C345:3, | 335 (3400)
(C345-4, | 335 (3400)
C375-3 | 365 (3700)





[image: image19.png]TaGrma 7.4
Mpenensbie NPOruGL: B COOTBETCTBUYU C SCTETHKO-NCHXONONMYECKUMMU
TpeGoBanmamu (wsanevenmie w3 Tabn. 19 CHull 2.01.07-85%)

Tiponet’, | NpeAensHbie nporuGs: | Harpyaks, KoTOpbie HEOBXOAMMO
™ f. NpUHMMATL AR ONpepenelua nporuba
<1 1120
Pacversenyr
=3 1so 110 HOPMATUBHOMY 3HAYEHMIO NOCTORHHEIX
=6 7200 VIBDEMEHHbIX AUTENLHBX HATPY3OK
1=24(12) 1/250
1>36 (24) 17300





[image: image20.png]TaGnuua 7.2

Mpesiensisie NPOMMGH! B COOTBETCTEMM C KOHCTPYKTUBHLIMM TPEGOBIHUAMY
(usmnevenme 3 Tabn. 19 CHuMN 2.01.07-85%)

Npepensubie nporubel | Harpysku, KoTopsie HEOGXOAUMO NPUHUMATL AN
1. onpenenetus nporuGa

1150 Harpyskw, neiicTeyloLme nocne BLINONHeHWs nepe-
rOpOROK, NoNoB, CTSXEK. (3TO OBLIHO BCe AefCTBY-
loLLMe HOPMATVIBHbIE HArPY3KM Ha NEpPeKphITHe.)





