Faculdade de Arquitetura e Urbanismo da Universidade de S&o Paulo

PEF2602 - Estruturas na Arquitetura II
Trelicas

Exercicio de Classe:

Dimensionar as barras das trelicgas:
Considere E =210 GPa, 0}y, =0,=250MPa e s=2.

3kN

9KkN 12KkN

Resolucao:

g\
”?7 “lokn

cosa = —

sena ==
5
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1) Reacdes de apoio

ZMAIO

—3kN X 4m — 9kN X 4m — 12kN X 8m + Vp X 12Zm =0 - |Vg = 12kN

V4 Vg — 3kN — 9kN — 12kN = 0 - [V, = 12kN

2) Cadlculo dos esforcos nas barras

XMp =0
3kN N, Xx3m —12kN X 4m =0

A 4
D 2 Ny N, = 16kN

Y

Corte de ZF =0

4 6 Ritter y
5 N 12kN — 3kN — 9kN — Ng X cosa = 0
6
N6:0
A 1 2 ‘N
s C 9KN 2 YF. =0
Tl2kN v Ng+ N, =0 — No+ 16kN =0

|N9 = —16kN| (Compresséo)

oEquilibrio né C:
N, XE =0 - |Ns =9kN

N, = 16kN

$h=0 - W =168
19kN

oEquilibrio né D:

lBkN

N, = 16kN LF=0 — —16kN —Nyxsena =0 - |[N,=—20kN| (Compress&o)
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oEquilibrio ndé F:

N7 YE,=0 - [N, =12kN
N, = 16kN UE

R0 -

12kN

oEquilibrio né E:

Ny = 16kN

YF =0 — 16kN +Ngxsena =0 — |Ng=—20kN| (Compress&o)

N, 16
N, 16
N 16
N, | -20
N 9

N, 0

N, 12
Ng | -20
N, | -16

3) Dimensionamento

1° Critério: Tensdo Normal

IN...| o S X |Npgxl
|O'max| = T;llax < = = —O_emax
2%x20x 103

—4._2 2
AZW - A=216x107"m* -

2° Critério: Estabilidade

1 m?xXEXI s X £2|NE
|M%HS—X_____ > |1 __JJEA
S

>
£2 - m2E

2% 5%2x%x20x103
w2 x 210 x 10°

1>482x107m* - [I>482cm*
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4) Escolha do perfil comercial (Catédlogo Vallourec & Mannesmann)

3.6 5,03 6,41 259

40 55 | 707 282

45 6,19 7,89 309 50 8,38 10,7 62,1

50 6,82 8.69 335 56 931 18 67.8

“ 7 .m m m 6.4 10,5 13,4 749

6.4 8,51 108 399 o 18 7 ]
8,0 128 16,3 B7.6

%1 9,32 1.9 427 88 139 17,7 93,2

80 10.3 13,1 48,0 100 155 198 101

88 @ o 0 1.0 16,8 214 106

b)
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178kN 1178kN

I E q F

8]
w
=
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§>Bﬂ
!

Resolucgao:
178KkN 178kN
267kN p . e .
v4 Ve
5 3 Bl 6 I
HA A 1 C 2 a EB
s 4
A [Vs

BE?=9,2%+10> - BE =13,59m
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~ 10 92
1178kN SenA=1359| |“°°* T 13,59
Ng = 81,9kN
‘Qﬂ BF? = 462 +10° — BF =11,01m
Ne 10 4,6
senf = m cosf = m

1) Reacgdes de apoio

ZMA=0

—267kN X 10m — 178kN X 9,2m — 178kN X 13,8m + Vg X 184m =0 - |Vp = 367,6kN

2FE =0
267kN +Hy =0 — |Hy =267kN <|
YF, =0

—178kN —178kN + V5 +V, =0 — [V, = 11,6kN

2) Calculo dos esforcos nas barras

—178kN + 367,6kN + N, X sena = 0
|N4 = —257,6kN|(Compresséo)

ZMB =0
178kN x 4,6m + Ng X 10 =0

Ng = —81,9kN| (Compresséo)

I
o

LF
—N, — Ny Xcosa—Ng =0

—N, — (—257,6kN) X cosa — (—81,9kN) = 0

[N, = 256,3kN |

]367,6kN

oEquilibrio né F:

YF, =0
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—178kN — Ny Xsenf =0 - |Ng= —195,9kN| (Compresséo)

oEquilibrio né6 C:
2R =0 -

YF =0 - [N;=2563kN|

No

N, = 256,3kN o Equilibrio né E:

SE, =0
—178kN — N3 x sena + 257,6 X sena =0 — |[N; = 15,8kN |
ll78kN SF =0

—N, — 81,9 —158 x cosa —257,6 X cosa =0 — [N; = —267kN|

Ng = 81,9kN
‘_

N, = 257,6kN . .
S 7 oEquilibrio ndé D:

(Compressio)

SE=0 -

178kN

N, = 267kN
—

g ) Barra [kN]

N, 256, 3
N, 256, 3
N, 15,8
N, -257,6
N 0
N, -195,9
N, -267
N, -81,9
N, 0

3) Dimensionamento

1° Critério: Tensdo Normal
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|Nmax| O-e S x |Nmax|
o =— <= 5 [A>—
|Omax| A s 0,

- 2 X 257,6 x 103
—  250x10°

2° Critério: Estabilidade

- A2206x1073m? - [4=206cm?

1 m?xXEXI s X P2|NE
|Nr$lax|£§><— - |1 § X 7| Ninax|

>
£2 - n2E

i.Barra 4

- 2 X 13,592 x 257,6 x 103
- w2 x 210 x 10°

- [>459%x105m* - |I>4590cm?|

ii.Barra 7

2 X 4,62 x 267 x 103

T Il0x 100~ [=Z545%x107°m* - [I> 545cm’

4) Escolha do perfil comercial (Catdlogo Vallourec & Mannesmann)

Dimensdes | Espessura | Massapor ‘f.:: Momento de Dimensdes | Espessura | Massapor | Aeada |\ 0.
externas da parede Comp. T " Inércia extemnas da parede
d t m A 1=, d t
(mm) (mm) (kg/m) fem?) fem) . -
6.4 336 428 2.421 ‘l B
7.1 371 473 2.660 A
80 416 53.1 2.960 =
8.8 456 58,1 3.220 i’i
10,0 516 65,7 3.508 oy :
110 565 71.9 3.004 = P~ p e
125 63.7 81.1 4.345 14.2 206 15 0.695
it i Qe | Gz 160 101 120 10.707
16.0 80.1 102 5.297 175 110 140 11.516
17,5 87.0 1 5.673 20,0 125 159 12.708
20,0 98,2 125 6.261 250 153 105 15.127
250 120 152 7.298 20,0 180 229 17.162




