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12 Questao (4,0): Para a trelica plana esquematizada na figura abaixo:

e Determine as reagOes de apoio e as forgas normais nas barras. Considere P, =50+5n e
P, =100—10n, em kN (sendo n o penultimo algarismo ndo-nulo de seu nimero USP).

e Dimensione o banzo superior da trelica, escolhendo, entre os perfis dados na tabela em anexo,
aquele que permita a maxima economia. Adote um coeficiente de seguranca s=1,5. O material
tem tenséo de escoamento o, = 250MPa, e modulo de elasticidade E =210GPa.
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Reac6es de Apoio

Ha = 0
VA:3—12(3><8><P2+2><8><P1+1><8><P1):%(P1+P2)
VE=3—12(3><8><P1+2><8><P1+1><8><P2):%(5P1+P2)

angulo a = 0.6435rad  (36.870°) com a horizontal:sina = ¢;cosa = £

Equilibrio do n6 A:
Z = —NA,:Sina+VA = _%NAF +VA =0= NAF = %(Pl + PZ)
Y

Z ZNAFCOS(Z+NAB=Z Z%NAF-FNAB=%X%(P1+P2)+NAB=OSNAB=—P1—P2
X X

Equilibrio do né B:

Z:NBF:O

Y

> =-Nag +Ngc =0 = Ngc = Nag = —P1 — P,
X
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Equilibrio do nd G:

> =Ngc =0

Y

Z = —Ngr + Ngu = 0 = Ngr = Ngy
X

Equilibrio do n6 D:

Z = —Npn —P1 =0 = Npy =-P;
Y

D = —Npc+Npe =0 = Npc = Npe
X

Equilibrio do né E:

Z = —NEHSina+VE = _%NEH -|-VE =0=> NEH = %(5P1 +P2)
Y

Z = —Ngnycosa — Npg = _%NEH —Npe =0 = Npg = _%(5Pl + PZ)
X

Logo: N, = —%(SPl +P,)

Equilibrio do né C:
D> =—=P,—Ng =N sina =N, sina =—F’1—0—§(Ncp +Ngy )=0
Y

5
:>(NCF+NCH):_§Pl

D =Ngp = Ngg + Ny, cosa—NCFCosaz—%(SPﬁPz)—(—Pl—Pz)Jrg(NCH—NCF)=0
X
5
:>(NCH_NCF)=€(Pl_P2)
: 5 . 5
Resolvendo: NCF:_E(spl_PZ) . NCH:_E(Pl""Pz)

Equilibrio don6 F

5

. . 3(5
D> =—P,+Ng + N, sina+ N Slna:—P2+O+g£Z(P1+P2)+ NCFJ:O = N :—E(SPl—Pz)

Y

D =Ngg+Ngpcosa— N, cosa =N, +%(—%(3F’1—P2)—(%(Pl+ Pz)D:O = N, :2F>1+§P2

X
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VERIFICACAO: Equilibrio do n6 H

Z = NDH + NCH sina + NEH sina = —P1 + §(_L(Pl + PZ) + i(SPZL + PZ)) =0
- 5 12 12

_ _ 2 4( 5 4(5 _
Zx: — N — Nuc osa + Ny cosa = —(2P1 +§P2) —g(—E(P1+P2)) +§(E(5P1 +P2)) =0

P, =50+5n; P,=100—10n

H, 0 0 N e 0 0

V, (PR+P) 112.5-3.75n N.. 2P +2P,  3.3333n+166.67

V.  1(5P+P) 3.75n+87.5 Nee -3(3P—P,) —10.417n-20.833

N, -P-P, 5n—150 Neo 0 0

N -P-P, 5n—150 Neyw 2P +2P,  3.3333n+166.67

Neo -L(5R+P,)  -5n-116.67 New -5(PR+P,)  2.0833n-62.5

Noe -1(5P,+P,)  -5n-116.67 Noy P, ~5n—50

No 3(R+P) 187.5-6.25n Npe (5P +P,)  6.25n+145.83
n 1 2 3 4 5 6 7 8 9
P 55 60 65 70 75 80 85 90 95
P2 90 80 70 60 50 40 30 20 10
Va 1088 1050| 101.3| 975| 938| 900| 863| 825 | 788
VE 91.3| 95.0| 988 1025| 106.3| 1100| 1138| 1175| 1213
Nag -145.0 | -140.0 | -135.0 | -130.0| -125.0| -120.0| -1150]| -110.0| -105.0
Nec -145.0 | -140.0 | -135.0 | -130.0| -125.0| -120.0| -1150| -110.0| -105.0
Nco 1217 | -126.7 | -131.7| -136.7| -141.7| -146.7| -151.7 | -156.7 | -161.7
Noe 1217 | -126.7| -131.7| -136.7| -141.7| -146.7| -151.7 | -156.7 | -161.7
Nar 1813 | 1750| 1688 1625| 156.3| 1500 | 1438| 1375| 1313
Ner 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nrc 1700 | 173.3| 1767 1800 | 1833| 186.7| 190.0| 193.3| 196.7
NEc 31.3| -417| -521| -625| -729| -833| -93.8| -104.2| -1146
Nce 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NoH 1700 | 1733| 176.7| 1800 | 1833| 186.7| 190.0| 1933 196.7
NcH -60.4| -583| -56.3| 54.2| 521| -500| -479| -458| -43.8
NoH 55.0| -600| -650| -70.0| -750| -80.0| -850| -90.0| -95.0
NrHe 1521 | 1583| 1646 1708 177.1| 183.3| 189.6| 1958| 202.1
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Dimensionamento do banzo superior:

Coeficiente de seguranga s = 1.5
Modulo de elasticidade E = 210GPa = 210 x 10°N/m? = 210 x 108kN/m? = 210 x 102kN/cm?

Tensdo de escoamento o = 250MPa = 250 x 106N/m?2 = 250 x 103kN/m?2 = 25kN/cm?

e Paran=1,2,3, as barras mais solicitadas sdo as barras AB e BC: Nmax =N,

USP:

e Para n>3, as barras mais solicitadas séo as barras CD e DE N max = N,

Nmax = max(|(—P1 - P2)|: _%(SPl + PZ) ‘)

Nmax = max(j5n — 150}, |-5n — 116. 67|)

. sN 1.5xN
Amin = max _ X N ax
(e}

=0.06N__

adm

Imin =

S?Nmax _ 1.5x 8002 x N _ 4 531 8N

FACULDADE DE ARQUITETURA E URBANISMO DA UNIVERSIDADE DE SAO PAULO

A

n’E m? x 210 x 102
n 1 2 3 4 5 6 7 8 9
Nas -145.0 -140.0 -135.0 -130.0 -125.0 -120.0 -115.0 -110.0 -105.0
Nco -121.7 -126.7 -131.7 -136.7 -141.7 -146.7 -151.7 -156.7 -161.7
Nmax 145.0 140.0 135.0 136.7 141.7 146.7 151.7 156.7 161.7
Anin 8.7 8.4 8.1 8.2 8.5 8.8 9.1 9.4 9.7
Imin 671.6 648.5 625.3 633.0 656.2 679.3 702.5 725.6 748.8




