Дальневосточный технический колледж

Методическое пособие по выполнению 
Лабораторно-практического занятия № 9
По теме: Расчет деревянной балки.
Разработал преподаватель дисциплины

Проектирование стальных конструкций

Орлов С. А.

Задача № 1.
Подобрать сечение деревянной балки для перекрытия магазина. Состав перекрытия (условно) для сравнения с расчетом стальной балки оставляем по данным задачи 7 Практической работы № 2. Нагрузка на  1 м2 перекрытия  qnперекрытия; qnпокрытия взять из таблицы 1. Коэффициент надежности по ответственности ϒn = 0,95. Длина грузовой площади Lгр = 6 м. Опирание балки выполняем на пилястру и деревянную колонну (рис. 7.73).
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[image: image2.png]Puc. 7.73. Cxema onvparms Ganku




	
	1 вариант
	2 вариант
	3 вариант
	4 вариант

	qnперекрытия
	9,22
	9,27
	9,01
	9,15

	qперекрытия
	10,43
	10,64
	10,52
	10,67


Задачу решить в соответствии с примером 7.2
[image: image3.png]TIpumep 7.2. Tonobpars ceyeHue nepeBsTHHOI GaTKU 115 NepeKphI-
st MarasuHa. CocTaB NepeKpHITHsT (YCIOBHO) JUIsl CPaBHEHMSI C pac-
YETOM CTalIbHOI Gallku ocTaBisieM N0 IaHHBIM TipuMepa 3.7. Harpys-
Ka Ha 1 M? NePEKPHITHS Glepecpuirus = 9,08 KT8 Goepesgumn = 10,58 KlTa.




[image: image4.png]Koad)pHLIMEHT HaZeXHOCTH [0 OTBETCTBEHHOCTH ¥, = 0,95. [imuHa rpy-
30BOA TUTOIAMM /, = 6 M. Ompanye Gaky BHITIONHSIEM Ha MUIISICTPY
M [EPEBSHHYIO KOJIOHHY (pHc. 7.73).

Pewenue.

1. TlpensaputensHo npHHUMaeM coGCTBEHHBIT Bec Gaku
Leamn= 0,35 KH/M; y, = 1,1; pacyetHasi Harpy3Ka oT cOGCTBEHHOTO Beca
GATKH Zeer, = Zoamaity = 0,35+ 1,1 = 0,39 kH/m.

2. CobrpaeM Harpy3Ky Ha MOTOHHBII MeTp GaJIKu ¢ y4eToM ee cob-
CTBEHHOTO Beca:

"= Grepenguarialep + Gosnn = 9,08-6 +0,35 = 54,83 kH/m;

4= Goepexpurrushy + Boamon = 10,586+ 0, 3,87 kH/m;

pacyeTHasi Harpy3Ka ¢ y4eToM KoadXbHLIMEHTa HAZIEXHOCTH 110 OT-
BETCTBEHHOCTH ¥, = 0,95:

4=63,87-0,95=60,68 kH/m.





[image: image5.png]3. PacyeTHast cxeMa 6allKu — aHATIOTMYHa PacYETHOM CXEMe CTATLHOM
Ganku B npuMepe 7.1 (cM. puc. 7.72), TONBKO M3MEHMNIAch pacyeTHas!
JUTMHa 32 CYET APYTHX YCJIOBHIi ONMPaHMst; pacyeTHas JUIHHa Gaku

lo=4500 — 30 — 230/2 — 140/2 - 250/2 = 4160 mm.

4. OnipenernsieM MaKCHMAITBHYIO TONEPEYHYIO CHITY M MAKCHMAJTb-
HBIii M3rMGAIOILMI MOMEHT:

0=gl/2=60,68-4,16/2=126,2 xH;

M = ql;/8 = 60,68-4,16"/8 = 131,26 kH - M.

5. IpuHIMaeM NopofTy ¥ COPT IPEBECHHB — COCHa, COpT 1-1; Tem-
TIepaTypHO-BNIaXHOCTHBIE YCJIOBHS 3KCILTyaTalMu — A2, Koabduim-
€eHT ycrosust paGotst m, = 1,0 (cm. Ta6n. 1, 5 CHull 11-25-80).

6. TlpeBapuTEILHO NPMHMMAEM, YTO pasMephl cedeHnsi OymyT
Gonee 13 cM, M onpezensieM pacyeTHOE COMPOTUBIEHHME M3THOY




[image: image6.png]R, =16 MITa = 1,6 kH/cM% pacyeTHOE CONPOTHBIIEHHE CKATHIBAHUIO
R, = 1,8 MITa = 0,18 kH/cM? (taGn. 2.4).

7. OnpenensieM TpeGyeMblii MOMEHT COTPOTHBIIEHHST:

W,= M/R, =13126/1,6 = 8203,75 cm’.

8. TpuusiB LMpuHY 6anku b= 22 cM, onpezensieM TpeGyeMyIo BbI-
coty Ganku:

6W, f6~8203 75
= fa o (2000
h 3 55 47,3 cm.




 
[image: image7.png]BeiBoa. INonyueHHbie pa3Mephbl HE COOTBETCTBYIOT pa3MepaM LieTb-
HBIX [IEPEBAHHBIX GaJIOK, HCMONB3yeMBbIX B cTpomTenserse. Clieosa-
‘TEJIBHO, pacyeT I0KA3bIBAET, YTO HArPY3Ka Ha GaJIKy TepeKPBITHS Ypes-
MepHO Gonbiuast. JlepeBsHHBIE GaJIK1 U3 LIETBHOM IPEBECHHBI HE TIpefl-
Ha3HayeHbl U151 paGoTHI ¢ TaKoi rpy30Boii miomansio (I, = 6 m) u wist
TIOJUIePXaHHs Xe/e306eTOHHBIX THT. BasiKy rojyueHHBIX 110 pacue-
Ty pa3MepoB MOXHO BHIIOJIHUTE TOJEKO KIIECHOH, HO M Takasi Gaika
He TIpeHa3HayeHa VIS TION/IEPXaHMST KeJe300ETOHHEIX ILTHT, TIPHHSI-
THIX B KOHCTPYKLIMH NEPeKPHITHS 110 NpuMepy 3.7, JaHHBie KOTOpOro
MCTIONB30BANCE VISt pacyera.




Задача № 2
Подобрать сечение деревянной балки перекрытия жилого  дома;  схема  опирания  балок—  рис.  7.74.  Шаг  балок а = 1,2 м.  Нагрузка  на  1  м2  перекрытия qnперекрытия; qnпокрытия взять из таблицы 1. Временная нагрузка на перекрытие квартир (табл. 3.3): полное значение pn=1,5 кПа; пониженное  значение                pn1 = 0,3 кПа. Длина грузовой площади равна шагу балок: Lгр = 1,2 м.

	
	1 вариант
	2 вариант
	3 вариант
	4 вариант

	qnперекрытия
	3,7
	3,9
	3,4
	3,2

	qперекрытия
	4,58
	4,62
	4,41
	4,37
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[image: image9.png]Puc. 7.74.




Задачу решить в соответствии с примером 7.3

[image: image10.png]Tpumep 7.3. TlonoGpars ceyeHne IepeBsTHHON GaTKH 1€ pEeKPLITHS
JKHJIOTO JIoMa; cXema onupanusi 6anok — puc. 7.74. Illar 6anok
a=1,2m. Harpyska Ha 1 M’ NMEPEKPHITHS Gleperpums = 3,5 Klla;
Grepespurnn = 4,48 KI1a. BpeMeHHast HArpy3Ka Ha NePeKpbITHE KBapTHP
(Ta6n. 3.3): nonHoe 3Hayenue P = 1,5 klla; NOHHXEHHOE 3HAYCHHE
¢ = 0,3 xITa. [invHa rpy30Boii IIOMmay paBHa wary 6anox: L, =1,2 M.
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Puc. 7.74. K npumepy 7.3.
Pewsenue.

1. TpeaBapuTeNbHO TIPUHUMAEM COGCTBEHHBII BEC OJIHOTO METpa
GANKH Zoone = 0,25 KH/M; 3= 1,1;



 [image: image11.png]Bounon = Boamat¥y= 0,25- 1,1 = 0,275 xH/m;

2. CobvpaeM Harpy3Ky Ha IOTOHHBII METp GaJIKH C y4eTOM ee co6-
CTBEHHOTO Beca:

= Gepruponby + oan = 3,5+ 1,2+ 0,25 = 4,45 kH/ni;

= Guepexpuarnlep Boamn =4,48-1,2+0,275 = 5,65 kH/Mm.

C yuetoM KO3(bHLMEHTa HAIEXHOCTH 1O OTBETCTBEHHOCTH
¥,= 0,95 (w151 Xuioro noMa) pacyeTHas Harpy3Ka Ha NIOTOHHLIH METp
6anku paBHa g=5.65-0.95=5.37 kH/m.





[image: image12.png]3. PacyeTHast JumHa Oaskm fy = SU — 40 — 180/ 2 — 18U/ 2 = 475U MM.

4. YuuThiBasi, 4To pacyeTHasi cXeMa GaIKH aHAJIOTHYHA PacyeTHOMH
cxeMe npuMepa 7.1, onpezensieM MaKCMMabHBIe 3HAYEHUs ornepey-
HO¥ CHJIBI M M3rHGaloIero MoMeHTa:

Q= gly/2=5,37-4,78/2= 12,83 H;

M=ql;/8=5,37-4,78"/8=15,34 xH M.

5. TIpuHMMaeM NOPOZY APeBECHHBI — Kep CHOMPCKHMIA; copT 2-if;
‘TeMIIepaTyPHO-BI2XKHOCTHBIE YCIIOBHS SKCILTYaTalmy — A2, KoaddH-
LMEHT ycsioBust pabotel m, = 1,0 (cM. Tabu. 1.5 CHul1 11-25-80); npen-
BapHTEBHO MIPHHMMAEM, YTO pasMepH! cederms GymyT 6oree 13 cM,
M onpenensieM pacyeTHOE CONpOTHBIeHHe M3rnby R,=15 MIla=
S kH/cv?; PACUCTHOE CONPOTHRICHHE CK/IbIBAHHIO R.=1,6 MIT:
0,16 kH/cM? (1ab11. 2.4); 1o Tab. 2.5 onpenensieM NepeXomHoik
KO3(hOULMEHT OT PEBECHHEI COCHBI, €1 K AipeBeCHHe Keapa m, = 0,9.

PacyeTHEIE CONPOTHBIIEHHS C y4eTOM KOoa(bGbHULIMEHTa M, PaBHBI:

R,=15-0,9=13,5 MIla=1,35 kH/cn%

R, =1,6-0,9=1,44 MITa=0,144 kH/cM’.

6. OnpezensieM TpeGyeMblit MOMEHT COINPOTHBIIEHHS],

W,= M/R, = 1534/1,35 = 1136,3 cnr’.

7. TpunstB umpuHy 6anku b= 15 cM, onpenensieM TpeGyeMyIo BbI-
coTy Ganku:

h= fe_v:‘: ’%@Lzm oM.

TIpuHuMaeM cedeHMe GaTKH C yYETOM pa3MePOB, PEKOMEHIYEMbIX
copramenToM mwioMarepuanos (Mpunoxenne 2): b= 15 cm; h=22,5cMm.

8. ITpou3eodum nposepKy npuHAMO20 cevenus:

a) onpeziensieM GaKTHYECK1e 3HAYEHMUSI: MOMEHTA CONPOTHRIIEHHUS],
CTaTMYECKOr0 MOMEHTa HHEpLIMY M MOMeHTa MHepLIMM 6ayiku (TabL. 5.2):

b _
6

s, :o,sbh




 [image: image13.png]I,="0- =220 2142383 oMf;

6) npoBepsieM MPOYHOCTH N0 HOPMATBHBIM HANPSKEHHUAM:

_M_ 154 2<R = 2:
o= 265,6_1’21 kH/cm? < R, =1,35 kH/cm?;
B) POBEpsieM MPOYHOCTE 110 KACATENILHBIM HATIPSIKEHHSM:

_0S, _12,83-949,2
TT.b 14238315

=0,057 KH/cm2 < R, =0,144 KH/cwz.




[image: image14.png]TTpoyHOCTS 10 HOPMABHBIM U KacaTeJIbHBIM HAIIPSDKEHHUsIM obec-
neyena;

T) npoBepsieM NPOrubb:

JIns npoBepKy1 NMpOoruGoB HEOGXONWMO 3HATh MOAYJb YIPYTOCTH
JpeBeCHHEI BIOMB Bosokon: E= 10 000 MITa = 1000 kH/cm%; niporu6
10 KOHCTPYKTHBHBIM TpeGOBaHUAM ONpeeNIseTcs OT ACiCTBHS Beei
HOPMaTUBHO# Harpy3KH, ZeficTylomeit Ha 6aKy, ¢ = 0,0445 kH/cMm;

® onpedensem npozub no KOHCMPYKMUGHbIM mpeboeaHusm:

o Sql' 5-0,0445-478¢
3B4EI, 384-1000-142383
TIpeeNbHEIHN MPOrHG N0 KOHCTPYKTHBHBIM TpeGoBaHMsiM (Tabn. 7.2)
= /150 = 500/150 = 3,3 cM; f=2,12 cM < f, = 3,3 cM — nporu6 Gan-
KM B 11pe/ieiax HOPMBI;
@ npozub.no scmemuro-ncuxonozueckum mpeboeaHuAM orpenenseT-
Csl OT JIeHiCTBUS JUTMTENILHOM HArPy3KHU (TIOCTOSIHHON M BPEMEHHOM
JUTHTEITEHOM HATPY3KH) 47 = Grepexcririshp =Pl + 7"y + Eoarncn =3,5- 1,2~
-1,5-1,2+0,3-1,2+ 0,25 = 3,01 xH/m =0,0301 xH/cm;

Sq/ly __5-0,0301.478 _,
f= BAEL,  384-1000-142383 " O

TIpenenbHbiii NPOTHG ONpENENsieM ¢ YIETOM HHTEPIIONAUMH, VISt
Bl Ganku 5 M (taGo. 7.4) f,= /183 = 500/183 = 2,73 cm.

f=1,43 cM < f,=2,73cM — nporn6 Gaku B rpenenax HOPMBI.

Buison. INMpurnmaem 6anky ceyenvem 15x22,5 cM u3 Kem)a cHbup-
CKOTO, IPEBECHHA BTOPOTO COpPTa.

=212 cm.
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Приложения
[image: image15.png]Tabnwua 1

Temneparypo- MaKcumansHas BRaxHoCTL APeBECHHb!
BnaXHOCTHB AN KOHCTRYKUMA %
XapaKTepucTHKa yCRoBWii KcnnyaTaunn
KOHCTPYKUMA
Yenosua s Kneewoi | u3 HexneeHoi
aKcnnyaTaumm Apesecuibl Apesecumbl
BHyIpM  OTannusaeMsix  nomeuieHui  npu
Temnepatype Ao 35° C,  OTHOGHTeNbHOI
BnaxHocTH B03RYXa
Al o 60% 9 20
a2 Cariwe 60 20 75% 12 20
a3 Cesiwe 75 o 95% 15 20
'BHyTpU HeOTanNAMBAEMLIX NOMeLLeHIE
51 B cyxoit sore 9 20
52 B HopwansHoit 30He 12 20





[image: image16.png]Tabnuua 5

Yenosus akcnnyataumm (no Tagn. | Koscdmument
1) me

Yenoswa skcnnyatauwn (no Ta6n. | Kosddmument
1) m,

‘AS, 53,81 09 ‘rz‘ r3 075




[image: image17.png]Ta6nmua 2.4

Wssnevenve us Ta6n. 3 CHul NI-25-80

PacuerHuie
Hanpswennoe cocrosnme | OGosHavenme | conporwanenws, Mila,
Y XBPAKTEPHCTHKI SEeMEHTOR RN cOpTOB ApeBecunb:

1 2 3
1.Vlarv, cxatvie v CMaTHE BRONS
BONOKOH:
&) aneMEHTEI NPAMOYTONLHOTO Re, R R 14 13 | 85
ceuenv (3auckniovenvem
 YKa3aHHBIX B NOANYHKTAX «6», «B»)
BbICOTON 10 50 CM
6) anemenTL NpAMOYronsHOro Ru, Ry Reu 15 14 10
ceenys MpHHO Cetitie 11-13cm
B)3NEMEHTEINPAMOYTONLHOTD Ao, Ao, R 16 15 "
(CeuenHR LIMPUHOF CBkiLe 13 cMnpH
BhiCOTE CeveHus cailue 13-50cM
) anemenTeI U3 Kpyrbix P, Roy R - 16 | 10
necomarepuanos Ges spesoks
pacueTHoM cevenn
2. PacTxeHve B0 BONOKOH:
a) HeKSIeeHbIe aneMeHT! R, 10 7 -
6) kneentie anemenTL! R, 12 ] -
3.Cxatvie v cmsTHe N0 BCeH et R 18 | 18 | 18
NNoLAAM NONEepPeK BONOKOH
4. Cransisanvie Brons onoKkow:
) NP UIrMGE HEKNIEEHEIX NEMEHTOB L 18 | 16 | 16
6) NPy MarkGe Kneekbix anemenTos A. 16 | 15 | 1.5




 [image: image18.png]TaGn. 4 CHwRl 11-25-80

TaGnwya 2.5
Koadduumentm, ans
pacueTHBIX
conporuanenwi
a
25
[0 23z
Bpesecusie nopoas g% (53 H
220082, £
gE= (S8 7| &,
$3:|s8c| 3¢
3 | 3
EIHHE
E x| g ©
GES| R
gEE | &
3-H
3
XeoiHbie
1. SIMCTBEHHMLA, KDOME eBpONeFiCKOA M NOHCKOY | 1,2 1.2 1
2. Keqip CHOHPCK¥A, KpOME KpaCHOSpCKOo kpast 09 | 0.9 | o8
3. Kenip KpacHoApCKOro kpasi, COCHa BeiiMyToBa 065 | 065 | 065
4. Mvxra 08 | 08 | 08
Teepasie nucTeeHHHE
5.0y6 1.3 2 13
6. Sicens, knew, rpat 1.3 2 1.6
7. Axauns 15 | 2.2 1.8
8. Gepesa, Gyx 1,1 1.6 1.3
9. Bria, wnem 1 1.6
Msrvie nmcTeenHse
10.Onexa, nuna, ocuwa, Tonons 08 1 08





[image: image19.png]Mpunoxexve 2

Tabnua 1. Pexomenayembifi COPTMEHT MUMOMETEPMANIOB ANR [EPeBRHHLIX
KoHCTRYKUMH no FOCT 244454-80

Tomuea, Wipwwa, mma
el 100 | 125 | 150 | 175 | 200 | 225 | 250
19 100 | 125 | 150 - - - -
2 100 | 125 | 150 | 175 | 200 | 225 -
25 0 | 125 | 150 | 175 | 200 | 225 =
32 100 | 12 | 150 | 175 | 200 | 225 -
a0 100 | 125 | 150 | 175 | 200 | 225 =
a4 100 | 125 | 150 | 175 | 200 | 225 -
50 00 | 125 | 150 | 175 | 200 | 225 | 250
60 100 | 125 | 150 | 175 | 200 | 225 | 250
75 00 | 125 | 150 | 175 | 200 | 225 | 250
100 100 | 125 | 150 | 175 | 200 | 225 | 250
125 100 | 125 | 150 | 175 | 200 | 225 | 250
150 100 | 125 | 150 | 175 | 200 | 225 | 250
175 - - - 175 | 200 | 225 | 250
200 - - - - 200 | 225 | 250
250 - - - = = - 250




 [image: image20.png]Tabnwya 5.2

Dopmynnl M ONpPesENEHUs XAPAKTEPHCTIK CeueHwi

Ed y, A x”{{‘\\g
e VF 22| G | &
onementa| %t v V: d
b l—”l D
4 bh bh = AP, wd,
2 4 4
I L3 L4 = B _ndt
12 12 64 64 64
I L Lib =D Dt
12 2 64 64 64
i 0,289k 0,289k 025D (025D -a2
i 0,289 0,2896 025D | 25/D a7




 [image: image21.png]Tabmua 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
Pacuet seayr
=3 1so 110 HOPMATUBHOMY 3HAYEHMIO NOCTORHHEIX
=6 7200 VIBDEMEHHbIX AUTENLHBX HATPY3OK
1=24(12) 1/250
1>36 (24) 17300





[image: image22.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.)





