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Cargas moveis: exemplo de determinacdo de envoltérias de esfor¢os internos

Viga biapoiada com balangos, carga permanente e carga mével
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Esforcos internos da carga permanente
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Determinacdo dos esforcos cortantes minimos e maximos da carga mével
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(Qpeeg 7 = [20 (-1.00) +10-(~1.00) +10 -3 - (~1.00)] = —60.00 kN
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(Qpair )5 =[20-(~0.25)+10-0.5-3-(~0.25)] = -8.75 kN
(Qpair) m =[20-(1.00)+10-(0.75)+10-0.5-3-(0.25)+10-0.5- 12 (1.00)] = +91.25 kN
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(Qc )" =[20-(-0.25)+10-0.5-3-(=0.25) +10-0.5-3-(=0.25)] = ~12.50 kN
(Qc )™ =[20-(0.75)+10-(0.50)+10-0.5-3-(0.25) +10-0.5-9-(0.75)] = +57.50 kN
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(Qp S =[20-(=0.50)+10-(=0.25) +10-0.5-6-(~0.50)+10-0.5-3 - (=0.25)] = -31.25 kN
(Qp )™ =[20-(0.50)+10-(0.25)+10-0.5-6 - (0.50)+10-0.5-3- (0.25)] = +31.25 kN
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(Qe ) =[20-(=0.75)+10-(<0.50)+10-0.5-9 - (~0.75)+10-0.5-3- (-0.25)| = —57.50 kN
(Qe )™ =[20-(0.25)+10-0.5-3-(0.25)+10-0.5-3-(0.25)] = +12.50 kN
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(QFesq );n =[20-(~1.00)+10-(~0.75) +10-0.5-12(=1.00) +10-0.5-3- (=0.25)]| = ~91.25 kN
(QFesq );n =[20-(0.25)+10-0.5-3-(0.25)] = +8.75 kN
(carga mével ndo atuando) Posicao da carga movel
para Qrsir minimo
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Qg )em = (Qg )™ =[20-(1.00)] = +20.00 kN
Envoltérias de Esforcos Cortantes [kIN]
Secdo Carga Carga Movel Envoltdrias

Permanente | minimo maximo minimo maximo
A 0 -20.00 0 -20.00 0
Besg -60 -60.00 0 -120.00 -60.00
Bdir +120 -8.75 +91.25 +111.25 +211.25
C +60 -12.50 +57.50 +47.50 +117.50
D 0 -31.25 +31.25 -31.25 +31.25
E -60 -57.50 +12.50 -117.50 -47.50
Fesq -120 -91.25 +8.75 -211.25 -111.25
Fdir +60 0 +60.00 +60.00 +120.00
G 0 0 +20.00 0 +20.00
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Determinacdo dos momentos fletores minimos e mdximos da carga movel
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(Mg )om =[20-(~3.00)+10-0.5-3-(-3.00)] = —105.00 kNm
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(M )em =[20-(=2.25)+10-0.5-3-(=2.25)+10-0.5- 3+ (=0.75)] = =90.00 kNm
(Mc)em =[20-(2.25)+10-(1.50)+10-0.5-12 - (2.25)] = +195.00 kNm
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(Mp )=" =[20-(~1.50)+10-0.5-3-(~1.50) +10-0.5-3- (~1.50)] = ~75.00 kNm
(Mp )=™ =[20-(3.00)+10-(1.50) +10-0.5-12-(3.00)] = +255.00 kNm
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(M) =[20-(=2.25)+10-0.5-3-(0.75)+10-0.5-3- (~2.25)] = —90.00 kNm
(M) =[20-(2.25)+10-(1.50)+10-0.5-12-(2.25)] = +195.00 kNm
< <
| 10/ |R Posicao da carga mével
vlllllv para Mr minimo
-3.00
P LIM
7AN Ay )
Posicdo da carga moével
(carga moével ndo atuando) para Mr maximo
FEW*SW *EW*BW*BW*BFYW%
(Mp)=m- =[20-(~3.00)+10-0.5-3-(-3.00)] = ~105.00 kNm
(M )i =0
Envoltoérias de Momento Fletor [kKNm]
Secdo Carga Carga Movel Envoltoérias
Permanente | minimo maximo minimo maximo
A 0 0 0 0 0
B -90 -105 0 -195 -90
C +180 -90 +195 +90 +375
D +270 -75 +255 +195 +525
E +180 -90 +195 +90 +375
F -90 -105 0 -195 -90
G 0 0 0 0 0
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