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1 APRESENTACAO

O trabalho ora apresentado refere-se ao Projeto Executivo de Engenharia do Corredor
Metropolitano, desenvolvido especificamente no subtrecho C.2b composto pelo segmento,
entre a BR-116 (Est. 995=PP Curitiba) e a BR-476 (Est.1463+16,71 Araucaria), com extensao
total de 9.376,71 m.

Os servigos e projetos foram desenvolvidos de acordo com o Termo de Referéncia do
Edital de Concorréncia Publica 03/2011-COMEC (Lote 03) com extensao total de 9.376,71 m.

Sao as seguintes as principais informacdes referentes aos servicos e ao Contrato
firmado entre o consoércio ESTEIO/ENGEMIN/CONSPEL e a COMEC - Coordenacgao da

Regidao Metropolitana de Curitiba:

Objetivo: Estudos e Projetos de Engenharia para Implantagdo do Corredor
Metropolitano

Via: Corredor Metropolitano

Trecho: Contorno Leste (Sao José dos Pinhais) - BR-476 (Araucaria)

Subtrecho: BR-116 (Est. 995=PP Curitiba) e a BR-476 (Est.1463+16,71 Araucaria)

Extensao Aprox.(trecho): 9,37 km

Edital: Concorréncia Publica 03/2011 - COMEC (Lote 03)

Contrato: 11/2011

Ordem de Servigo: 11/2011
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3 MEMORIA DESCRITIVA - OBRA DE ARTE ESPECIAL

As pontes sobre o Rio Barigui estdo localizadas entre as estacas 1187+15,00 a
1190+0,00 do eixo principal.

Com um comprimento total de 45,00m, possui trés vaos continuos e dois balangos A
secao transversal, com duas pistas € de 10,00 m ja inclusas as faixas de seguranca,
estacionamento protegidas por defensas “New Jersey” e nas laterais externas temos passeios
para pedestres com 2,50m totalizando uma largura de 13,45m.

A estrutura principal € composta por 03 longarinas e laje que transversalmente é
constituida por trés vaos centrais. As transversinas localizadas na regido dos apoios,
consideradas como elementos de rigidez, estdo soltas da laje com o objetivo de facilitar o
sistema construtivo.

Nas extremidades da obra estdo previstas placas de transicdo entre os aterros e a
estrutura, evitando-se assim o desconforto provocado por recalques do aterro.

A superestrutura esta apoiada na meso através de aparelhos de apoios de neoprene
fretado.

A infraestrutura considerando a natureza do perfil geotécnico existente no local é
constituida por blocos de fundacdo que estdo apoiados em estacas tipo hélice continua de
didmetro igual a 400 mm.

As passagens inferiores estdo localizadas entre as estacas 1011+2,79 e 1013+7,15
(compondo o dispositivo de interseg¢ao 1-08 na BR-116) contendo duas células e 1187+15,00

(no eixo da Rua Ismael de Lima) em célula unica célula.
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MEMORIA DE CALCULO — TRINCHEIRAS FAZENDA RIO GRANDE

Lajes

Carga permanente:

Peso proprio: 0,79*2,50 = 1,98 tf/m2
Revestimento: 0,05*2,40 = 0,12 tf/m2
Recapeamento: = 0,20 tf/m2

g = 2,30tf/m2

Defensas: V = 0,58 tf/m
Guarda-corpo: V = 0,41 tf/m

Carga movel: Classe 45

P = 7,50 tf/roda; p = 0,50 tf/m?
Impacto: ¢ = 1,40-0,007*17,30 = 1,28
P*¢ = 9,60 tf/froda; p*¢ = 0,64 tf/m?

Balango dos passeios:

V=0,58+0,41(0,20*2,05+0,8*2,05*0,5)*2,5+0,5*1,50
V= 4,82 tfim
M=0,58*0,254+0,41*1,975+1,025%1,025+2,05*0,683 = 3,41 tf/m

Esforcos ; Ruschtab 25/ tab 103

ly/Ix =0,80 ; t = 100+2*5+32= 142 cm ; a=200cm
Ix/a = 8,65 ; t/a=0,71

Sentido x

Mgxm=0,0703*2,30*17,30%=48,39 tfm/m
A borda passeio: My, = 0,0703*4,82*17,30%=101,41 tfm/m
A borda pista : Mgx= 0,0703*0,58*17,30% = 12,20 tfm/m

Mpx = 2,225%9,60+13,469%0,64 = 29,98 tfm/m

Xgxm = -0,125%2,30*17,30% = - 86,05 tfm/m

A borda passeio:  Xgx = -0,125%4,82*17,30% = -180,32 tfm

A borda pista: Xgx = -0,125%0,58*17,30% = -21,70 tfm

Xax = -2,04%9,6-30,8370,64 = 39,32 tfm

10
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42.1
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Centro da laje:

Mx= 48,39+29,98 = 78,37 tfm

As, =0,34*7837/94 = 28,35 cm?*m ; fad = 1,00
Borda da laje no passeio:

Mx= 48,39+101,41+29,98 = 179,78 tfm

As, =0,34*17978/94 = 68,85 cm?/m ; fad = 1,00
Borda da laje na pista:

Mx= 48,39+12,20+29,98 =90,57 tfm

As, =0,34*9057/94 = 32,76 cm?m ; fad = 1,00
Apoio central:

X =-86,05-39,32 = -125,37 tfm/m

As, =0,345*12537/96 = 45,05 cm?/m ; fad = 1,00
Borda da laje no passeio:

X =-86,05-180,32-39,32 = -305,69 tfm/m

As, =0,365*3056/96 = 116,23 cm?; fad = 1,00
Borda da laje na pista:

X =-86,05-21,70-39,32 = -147,07 ttm/m

As, =0,35*14707/96 = 53,62 cm?/m ; fad = 1,00

Sentido y:

Mgym = 0,0067*2,30%17,302 = 4,61 tfm/m
Mpym = 0,52*9,60+3,54*0,64 = 7,26 tfm/m
My = 4,61+7,26 = 11,87 tfm/m

Asy = 0,3*1187/94 = 4,17 cm?/m

Apoios

Carregamentos
Permanentes

a) Peso proprio: definido pelo programa “MIDAS/CIVIL” em fung¢ao da geometria.
b) Defensas: 0,58 tf/m

c) Parapeito: 0,41 tf/m

d) Recapeamento: 0,20 tf/m

e) Retragéo: At=-15°C com o = 10-5/°C

f)  Placa de transicdo: Rg = 2,39 tf/m

g) Empuxo nas cabeceiras:

11
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4.2.2

4.2.21

SEESTEIO = g cvcem

o

pPs

ps = 0,33*1,8*7,70 = 4,57 tf/m?

Moveis

Trem de carga homogeneizado:
P = 6,0 tf/roda

p = 0,5 tf/m?

Impacto: ¢ = 1,30
Carga no passeio:

p = 0,50 tf/m?
Frenagem:

F =0,30%45 = 13,50 tf
Temperatura:

At =+15°C

Pérticos Centrais

Esforgos

E

ConspPEL

Definidos com a utilizagdo do “MIDAS/CIVIL”. Ver ilustracdo e tabelas a seguir.

12
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Axial | Shear-y | Shear-z | Torsion | Moment-y | Moment-z
Elem Load Part | (tonf) | (tonf) | (tonf) |(tonf*m)| (tonf*m) | (tonf*m)
1301 passeio(max) 11611 4.61 1.3 0,13 0.08 0,27 5,79
1301 passeio(max) 2/4 4.61 1.3 0,13 0.08 0,14 1.64
1301 passeio(max) J[751] | 4,61 1.3 0.13 0.08 0.55 0
1302 passeio(max) 111511 0 0 04 0.12 1,03 0,16
1302 passeio(max) 2/4 0 0 0.4 0.12 0.26 4.05
1302 passeio(max) J[752] 0 0 04 0,12 1.54 8,24
1303 passeio(max) 1[754] 0 0 0 0 0 0
1303 passeio(max) 2/4 0 0 0 0 0 0
1303 passeio(max) J[1042] 0 0 0 0 0 0
1343 passeio(max) 1[752] 0 0,13 0 0,51 0 0.19
1343 passeio(max) 2/4 0 0,13 0 0.51 0 0,12
1343 passeio(max) J[1044] 0 0.13 0 0.51 0,81 0,06
1344 passeio(max) 1[7511 0.34 0.03 1.27 0.19 0.42 0.06
1344 passeio(max) 2/4 0.34 0.03 1.27 0.19 0.13 0.05
1344 passeio(max) J[10491| 0,34 0,03 1.27 0,19 0 0.04
1661 passeio(max) 1110421 0 0,16 6.79 0.49 512 0,07
1661 passeio(max) 2/4 0 0.16 6.79 0.49 0 0.06
1661 passeio(max) J[1043] 0 0.16 6.79 0.49 0 0.19
1662 passeio(max) 1110431 0 0.27 15.8 1.04 0 0.14
1662 passeio(max) 2/4 0 0,27 15.8 1.04 0 0,22
1662 passeio(max) J[752] 0 0,27 15, 1.04 0 0,31
1663 passeio(max) 1[1044] 0 0.09 0 0.1 0 0,07
1663 passeio(max) 2/4 0 0.09 0 0.1 0 0.01
1663 passeio(max) J[1045] 0 0,09 0 0.1 0.16 0,07
1664 passeio(max) 1[1045] 0 0,01 0 0,07 0 0.05
1664 passeio(max) 2/4 0 0,01 0 0,07 0 0,04
1664 passeio(max) J[1046] 0 0,01 0 0.07 0.24 0.03
1665 passeio(max) 1[1046] 0 0,01 0 0.18 0 0,03
1665 passeio(max) 2/4 0 0.01 0 0.18 0 0.03
1665 passeio(max) J[10471] 0 0,01 0 0,18 0.76 0,02
1666 passeio(max) I[10471 | 0.05 0.05 0 0.25 0 0,03
1666 passeio(max) 2/4 0.05 0.05 0 0.25 0.02 0,01
1666 passeio(max) J[1048]| 0,05 0,05 0 0.25 1,08 0,05
1667 passeio(max) 1[1048] 1,56 0.1 0 0,36 0 0.04
1667 passeio(max) 2/4 1,56 01 0 0.36 1.27 0.09
1667 passeio(max) J[751] 1,56 0.1 0 0.36 2.89 0,14
1668 passeio(max) 1[1049]1 | 0,17 0.06 0.08 0.03 0.05 0.07
1668 passeio(max) 2/4 0.17 0.06 0.08 0.03 0 0.02
1668 passeio(max) J[10501| 0,17 0,06 0,08 0,03 0,04 0,03
1669 passeio(max) 1110501 0 0 0 0 0 0
1669 passeio(max) 2/4 0 0 0 0 0 0
1669 passeio(max) J[753] 0 0 0 0 0 0
1301 passeio(min) 1[161] 0 0 -0,13 -0.08 -0.27 0
1301 passeio(min) 2/4 0 0 -0.13 -0,08 -0.14 0
1301 passeio(min) J[751] 0 0 -0,13 -0,08 -0,55 -2.51
1302 passeio(min) 1511 | -20,62 -1.31 -0.4 -0,12 -1,03 -0.3
1302 passeio(min) 2/4 -20,62 -1.31 -04 -0.12 -0.26 0
1302 passeio(min) J[752] | -20,62 -1.31 -0.4 -0,12 -1.54 0
1303 passeio(min) 1[7541 0 0 0 0 0 0
1303 passeio(min) 2/4 0 0 0 0 0 0
1303 passeio(min) J[1042] 0 0 0 0 0 0
1343 passeio(min) I[752] | -12,62 -0,13 -4,83 -0,51 -3,89 -0,19
1343 passeio(min) 2/4 -12,62 -0,13 -4,83 -0.51 -1.54 -0,12
1343 passeio(min) J[10441| -12,62 -0,13 -4,83 -0.51 0 -0,06
1344 passeio(min) I[7511 | -0,09 -0,03 0 -0,19 -0,04 -0,06
1344 passeio(min) 2/4 -0,09 -0,03 0 -0,19 -0,15 -0,05
1344 passeio(min) J[10491| -0.09 -0.03 0 -0.19 -0.42 -0.04
1661 passeio(min) I[1042] | -8,63 -0,16 0 -0,49 0 -0,07
1661 passeio(min) 2/4 -8.63 -0,16 0 -0.49 -0,31 -0,06
1661 passeio(min) J[10431| -8.63 -0.16 0 -0.49 -5,74 -0.19
1662 passeio(min) 1110431 | -13.93 -0,27 0 -1,04 -2,26 -0,14
1662 passeio(min) 2/4 -13,93 -0,27 0 -1,04 -7.2 -0,22
1662 passeio(min) J[752] | -13,93 -0,27 0 -1,04 -12.14 -0.31
1663 passeio(min) 1110441 -9.3 -0,09 -0,99 -0.1 -1.5 -0,07
1663 passeio(min) 2/4 -9.3 -0.09 -0.99 -0.1 -0.71 -0.01
1663 passeio(min) J[1045] -9.3 -0,09 -0,99 -0.1 -0,08 -0,07
1664 passeio(min) I[1045] | -6,38 -0,01 -1,27 -0,07 -1,8 -0,05
1664 passeio(min) 2/4 -6,38 -0,01 -1,27 -0,07 -0,78 -0,04
1664 passeio(min) J[1046]1| -6.38 -0.01 -1.27 -0.07 0 -0.03
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1665 passeio(min) I[1046] | -3.53 -0.01 -1.48 -0,18 -1.6 -0,03
1665 passeio(min) 2/4 -3,53 -0.01 -1.48 -0.18 -0.42 -0,03
1665 passeio(min) J[10471| -3.53 -0.01 -1.48 -0.18 0 -0.02
1666 passeio(min) I[1047] | -0,72 -0.05 -1.35 -0.25 -1.08 -0,03
1666 passeio(min) 2/4 -0.72 -0.05 -1.35 -0.25 -0.03 -0.01
1666 passeio(min) J[10481| -0.72 -0,05 -1,35 -0,25 0 -0,05
1667 passeio(min) 1[1048] 0 -0.1 -3.34 -0.36 -0.36 -0.04
1667 passeio(min) 2/4 0 -0.1 -3.34 -0.36 0 -0.09
1667 passeio(min) J[751] 0 -0.1 -3.34 -0.36 0 -0.14
1668 passeio(min) I[10491 | -0,07 -0.06 -0.2 -0.03 -0.29 -0.07
1668 passeio(min) 2/4 -0.07 -0,06 -0,2 -0,03 -0,16 -0.02
1668 passeio(min) J[10501| -0.07 -0.06 -0.2 -0.03 -0.11 -0.03
1669 passeio(min) I[10501] 0 0 0 0 0 0

1669 passeio(min) 2/4 0 0 0 0 0 0

1669 passeio(min) J[753] 0 0 0 0 0 0

1301 Moveis(max) 11611 5.83 3.19 4,86 0.9 10,92 14.71
1301 Moveis(max) 2/4 5.83 3.19 4,86 09 4,99 10.14
1301 Moveis(max) J[751] 5.83 3.19 4,86 09 20.4 26.89
1302 Moveis(max) 111511 3.55 6.21 4,87 0.74 12,01 15.91
1302 Moveis(max) 2/4 3.55 6.21 4,87 0.74 3.87 11.62
1302 Moveis(max) J[752] 3.55 6.21 4,87 0.74 19.31 20.45
1303 Moveis(max) 1[7541] 0 0 0 0 0 0

1303 Moveis(max) 2/4 0 0 0 0 0 0

1303 Moveis(max) J[1042] 0 0 0 0 0 0

1343 Moveis(max) 1[752] 413 242 2.38 8.89 1,86 272
1343 Moveis(max) 2/4 413 242 2.38 8.89 0.7 1.56
1343 Moveis(max) J[10441| 4.13 242 2.38 8.89 14.06 0.52
1344 Moveis(max) 17511 417 2.21 1.86 12.11 1.89 2.84
1344 Moveis(max) 2/4 417 2.21 1.86 12,11 1.94 2.16
1344 Moveis(max) J[10491| 4.17 2.21 1.86 12,11 7.77 1.49
1661 Moveis(max) 1[1042] 3.7 1,67 16.14 4,12 12.84 0.61
1661 Moveis(max) 2/4 3.7 1,67 16,14 4,12 2.2 0,73
1661 Moveis(max) J[1043] 3.7 1.67 16.14 412 514 2,07
1662 Moveis(max) I[1043]1 | 4.59 248 84.68 10.54 713 1.77
1662 Moveis(max) 2/4 4,59 248 84.68 10.54 2,77 2,52
1662 Moveis(max) J[752] 4,59 248 84.68 10.54 2.74 3.29
1663 Moveis(max) 110441 | 21,97 1.41 1,26 4,62 1.2 0.95
1663 Moveis(max) 2/4 21,97 1.41 1.26 4,62 513 0.33
1663 Moveis(max) J[1045]| 21,97 1.41 1,26 4,62 19.36 1.39
1664 Moveis(max) I[1045] | 42,72 0.28 1.44 2.58 4,99 0.95
1664 Moveis(max) 2/4 42,72 0.28 1.44 2.58 9.01 1.07
1664 Moveis(max) J[10461| 42,72 0.28 1.44 2.58 14.3 1.2

1665 Moveis(max) I[1046] | 42,07 0.32 7.81 1,97 14,43 1.2

1665 Moveis(max) 2/4 42,07 0.32 7.81 1,97 9.03 1.09
1665 Moveis(max) J[10471| 42,07 0.32 7.81 1,97 5,07 1.03
1666 Moveis(max) I[10471 | 22,14 1.5 15.85 3.73 17.57 1.43
1666 Moveis(max) 2/4 22,14 1.5 15.85 3.73 514 0.3

1666 Moveis(max) J[10481| 22,14 1.5 15.85 3.73 2.02 1.01
1667 Moveis(max) I[1048]1 | 4.45 2.67 59,73 8.36 14.71 0.57
1667 Moveis(max) 2/4 445 2,67 59,73 8.36 1,52 1.83
1667 Moveis(max) J[751] 4,45 2,67 59,73 8.36 3.68 3.13
1668 Moveis(max) 1[1049] | 2,89 1.47 4,31 4,98 5.65 1.82
1668 Moveis(max) 2/4 2.89 1.47 4,31 4,98 2.38 0.65
1668 Moveis(max) J[10501| 2.89 1.47 4,31 4,98 7.37 0,53
1669 Moveis(max) I[10501 0 0 0 0 0 0

1669 Moveis(max) 2/4 0 0 0 0 0 0

1669 Moveis(max) J[753] 0 0 0 0 0 0

1301 Permanentes 11611 [-319.61 -2.77 0 0 0 29.65
1301 Permanentes 2/4 1-310,01 -2.77 0 0 0 38,52
1301 Permanentes J[751] [-300.41 -2.77 0 0 0 47,38
1302 Permanentes [151] |-472,92 2,61 0 0 0 9,06
1302 Permanentes 2/4 -463,32 2,61 0 0 0 0.72
1302 Permanentes J[752] [-453,72 2,61 0 0 0 -7.63
1303 Permanentes 1[7541 0 0 0 0 0 0

1303 Permanentes 2/4 0 0 0.27 0 -0.02 0

1303 Permanentes J[1042] 0 0 0.54 0 -0.08 0

1343 Permanentes I[752] | -251,7 0 -185,45 0 -142,34 0

1343 Permanentes 2/4 -251.7 0 -184.,58 0 -52,15 0

1343 Permanentes J[1044] | -251.7 0 -183.,7 0 37.62 0

1344 Permanentes I[7511 [-135.24 0 -165.13 0 -51.74 0

1344 Permanentes 2/4 1-135,24 0 -164,57 0 -0.23 0

1344 Permanentes J[10491[-135.24 0 -164.,01 0 51,12 0
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1661 Permanentes I[1042] | -143.73 0 78.2 0 88.24 0
1661 Permanentes 2/4 -143,73 0 79,64 0 251 0
1661 Permanentes J[10431[-143.73 0 81.08 0 -39.19 0
1662 Permanentes 1[1043] | -249,09 0 267,14 0 32,6 0
1662 Permanentes 2/4 |-249.09 0 267.7 0 -50,97 0
1662 Permanentes J[752] |-249.09 0 268,27 0 -134.71 0
1663 Permanentes 1110441 | -171.36 0 -40,83 0 -16.54 0
1663 Permanentes 2/4  1-171.36 0 -39.39 0 15.54 0
1663 Permanentes J[1045] | -171,36 0 -37.95 0 46,47 0
1664 Permanentes I[1045] | -107,02 0 -22.45 0 5.08 0
1664 Permanentes 2/4 -107.02 0 -21.01 0 22,47 0
1664 Permanentes J[1046] | -107.,02 0 -19,57 0 38.7 0
1665 Permanentes I[1046] | -84,16 0 -2,13 0 24,2 0
1665 Permanentes 2/4 -84,16 0 -0,69 0 25,33 0
1665 Permanentes J[1047]1| -84,16 0 0.75 0 25,31 0
1666 Permanentes 110471 | -101.5 0 17.23 0 36.66 0
1666 Permanentes 2/4 -101.5 0 18.67 0 22,3 0
1666 Permanentes J[1048] | -101.5 0 20,11 0 6.79 0
1667 Permanentes 1[1048] | -138,01 0 133,52 0 31.92 0
1667 Permanentes 2/4 1-138,01 0 134.4 0 -33,39 0
1667 Permanentes J[7511 [-138.01 0 135,28 0 -99.,12 0
1668 Permanentes 1[10491 | -63.81 0 -27.09 0 1.87 0
1668 Permanentes 2/4 -63,81 0 -25,65 0 22,96 0
1668 Permanentes J[1050] | -63,81 0 -24.21 0 429 0
1669 Permanentes 1110501 0 0 -0.54 0 -0,08 0
1669 Permanentes 2/4 0 0 -0,27 0 -0,02 0
1669 Permanentes J[753] 0 0 0 0 0 0
1301 Fren + Tempe nea 1611 0.89 -5,78 5.01 -0.05 20.52 412
1301 Fren + Tempe neg 2/4 0.89 -5.78 5.01 -0.05 448 22.62
1301 Fren + Tempe neg J[751] 0.89 -5,78 5.01 -0.05 -11.56 41,12
1302 Fren + Tempe neg 11511 | -2,38 5,82 4.9 -0.25 19.94 -2
1302 Fren + Tempe neg 2/4 -2,38 5,82 4.9 -0,25 4,26 -20,63
1302 Fren + Tempe neg J[752] | -2,38 5.82 4.9 -0.25 -11 41 -39,27
1303 Fren + Tempe neg 17541 0 0 0 0 0
1303 Fren + Tempe neqg 2/4 0 0 0 0 0 0
1303 Fren + Tempe neq | J[1042] 0 0 0 0 0 0
1343 Fren + Tempe neg I[752] [-10597| -2,57 -2.54 -5.42 -4.9 -2.63
1343 Fren + Tempe neg 2/4 -10597| -2,57 -2.54 -5,42 -3.66 -1,38
1343 Fren + Tempe neq | J[1044]|-10597| -2,57 -2.54 -5,42 -2,42 -0,12
1344 Fren + Tempe neg I[7511 | -90,36 -2,53 1.08 -5.82 38.09 -2.55
1344 Fren + Tempe neg 2/4 -90.36 -2,53 1,08 -5,82 37.75 -1.76
1344 Fren + Tempe neq | J[1049] | -90.36 -2.53 1.08 -5.82 37.41 -0.97
1661 Fren + Tempe neg | [[1042] | -60,97 0.94 17.97 2,51 37.4 037
1661 Fren + Tempe neg 2/4 -60,97 0.94 17.97 2.51 23,02 -0,38
1661 Fren + Tempe neq | J[1043] | -60,97 0.94 17.97 2.51 8.65 -1.13
1662 Fren + Tempe neq | 1[1043] | -100,15 2,32 -0.16 5.99 34,27 -0.93
1662 Fren + Tempe neg 2/4 1-100,15 2,32 -0.16 5.99 34,32 -1.66
1662 Fren + Tempe neg J[752]1 |-100.15 2.32 -0.16 5.99 34,37 -2.38
1663 Fren + Tempe neq | 1[1044] |-12646| -0,97 1.78 -2.66 10.85 -0,55
1663 Fren + Tempe neg 2/4 |-126.46| -0,97 1.78 -2.66 9.43 0.23
1663 Fren + Tempe neq | J[1045][-12646| -0,97 1,78 -2,66 8 1,01
1664 Fren + Tempe neq | I[1045] [-131.66| -0,04 0.53 -0.86 11.28 0.69
1664 Fren + Tempe neg 2/4 [-131.66| -0.04 0.53 -0.86 10.85 0.73
1664 Fren + Tempe neq | J[1046][-131.66| -0.04 0.53 -0.86 10.42 0.76
1665 Fren + Tempe neq | I[1046] | -129,19 0,01 -2.57 1.04 8.84 0.76
1665 Fren + Tempe neg 2/4 1-129,19 0,01 -2,57 1,04 109 0.75
1665 Fren + Tempe neg | J[1047] | -129,19 0.01 -2.57 1.04 12,95 0.73
1666 Fren + Tempe neg | 1[1047] | -120,61 0.95 -3.44 2.88 7.47 1.03
1666 Fren + Tempe neg 2/4 1-120.61 0.95 -3.44 2.88 10,22 0.27
1666 Fren + Tempe neq | J[1048] | -120,61 0.95 -3.44 2.88 12,97 -0.49
1667 Fren + Tempe neg 1[1048] | -96,14 2,48 0,2 5,74 -2,84 -0,08
1667 Fren + Tempe neg 2/4 -96.14 248 0.2 574 -2.94 -1.29
1667 Fren + Tempe neg J[751] | -96,14 248 0.2 5,74 -3.03 -2.5
1668 Fren + Tempe neg | I[1049] | -48.5 -0.94 -12.89 -2.41 10.34 -1.18
1668 Fren + Tempe neg 2/4 -48.,5 -0.94 -12.89 -2.41 20.66 -0.43
1668 Fren + Tempe neg |J[1050]| -48,5 -0,94 -12,89 -2,41 30,97 0,33
1669 Fren + Tempe neq | I[1050] 0 0 0 0 0 0
1669 Fren + Tempe neg 2/4 0 0 0 0 0 0
1669 Fren + Tempe neg J[753] 0 0 0 0 0 0
1301 Moveis(min) 11611 [-135.17| -6.22 -4.86 -0.9 -10.92 -15.8
1301 Moveis(min) 2/4 [-13517| -6,22 -4.86 -0.9 -4.99 -8.71
1301 Moveis(min) J[7511 [-135.17| -6.22 -4.86 -0.9 -20.4 -14.75
1302 Moveis(min) 11511 [-14482| -3.26 -4.87 -0.74 -12,01 -10.,46
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1302 Moveis(min) 2/4 |-14482| -3.26 -4.87 -0.74 -3,87 -9.04
1302 Moveis(min) JI752] [-144.82| -3.26 -4.87 -0.74 -19.31 -27.09
1303 Moveis(min) 17541 0 0 0 0 0 0
1303 Moveis(min) 2/4 0 0 0 0 0 0
1303 Moveis(min) J[1042] 0 0 0 0 0 0
1343 Moveis(min) I[752] | -38.62 | -2.42 -62,94 -8,89 -47.64 -2.72
1343 Moveis(min) 2/4 | -3862 | -242 -62,94 -8.89 -16.96 -1,56
1343 Moveis(min) J[1044] | -38.62 -2.42 -62,94 -8.89 -0,49 -0,52
1344 Moveis(min) I[751] | -24.8 -2.21 -75,85 -12,11 -42.21 -2,84
1344 Moveis(min) 2/4 -24.8 -2.21 -75,85 -12,11 -19,12 -2,16
1344 Moveis(min) J[1049]| -24.8 -2.21 -75.85 -12.11 -0.69 -1.49
1661 Moveis(min) 110421 | -20,64 -1,67 -3,98 -4.12 -1,99 -0.61
1661 Moveis(min) 2/4 -20,64 -1,67 -3,98 -4,12 -0,51 -0,73
1661 Moveis(min) J[10431] -2064 | -1.67 -3,98 4,12 -13,14 -2,07
1662 Moveis(min) I[1043] | -38.6 -2.48 -1.73 -10,54 -2,62 -1.77
1662 Moveis(min) 2/4 -38.6 -2.48 -1.73 -10.54 -24 11 -2,52
1662 Moveis(min) J[752] | -38.6 -2.48 -1,73 -10.54 -50 -3.29
1663 Moveis(min) I[1044] | -18.93 | -1.41 -18,37 -4,62 -10,22 -0,95
1663 Moveis(min) 2/4 | -1893 | -1.41 -18,37 -4,62 -0,45 -0,33
1663 Moveis(min) J[1045] | -18.93 | -1.41 -18,37 -4,62 -1 -1,39
1664 Moveis(min) I[1045] | -11,66 -0,28 -7,63 -2,58 -3.1 -0,95
1664 Moveis(min) 2/4 | -1166 | -0.28 -7.63 -2.58 1.1 -1,07
1664 Moveis(min) J[10461 | -11.66 | -0.28 -7.63 -2,58 -1,07 -1,2
1665 Moveis(min) I[1046] | -7.74 -0.32 -3,02 -1,97 -2.43 1,2
1665 Moveis(min) 2/4 -7.74 -0.32 -3,02 -1,97 -0,86 -1,09
1665 Moveis(min) JI10471| -7.74 -0.32 -3.02 -1,97 -1,83 -1,03
1666 Moveis(min) 110471 | -10,83 -1,5 -2.09 -3.73 -1,63 -1.43
1666 Moveis(min) 2/4 | -10.83 -1.5 -2.09 -3.73 -0.21 -0.3
1666 Moveis(min) J[1048] | -10,83 -1.5 -2,09 -3.73 -8.1 -1,01
1667 Moveis(min) [[1048] | -25.17 | -2.67 -4.43 -8.36 -0.66 -0.57
1667 Moveis(min) 2/4 | -2517 | -2.67 -4.43 -8.36 -15,81 -1,83
1667 Moveis(min) J[7511 | -25,17 -2.67 -4,43 -8,36 -44,93 -3,13
1668 Moveis(min) I[1049] | -1062 | -1.47 -9,67 -4,98 -8,19 -1,82
1668 Moveis(min) 2/4 | -1062 | -147 -9,67 -4,98 -0.74 -0,65
1668 Moveis(min) J[10501 | -10.62 | -1.47 -9.67 -4.98 -1,56 -0.53
1669 Moveis(min) 1110501 0 0 0 0 0 0
1669 Moveis(min) 2/4 0 0 0 0 0 0
1669 Moveis(min) J[753] 0 0 0 0 0 0
4.2.2.2 Travessas (60x150)
a) Apoios:
Flexao:

Mg =-134,71 tfm ; Mp = -50,00 tfm ; Mt = -34,34 tfm

Mmax = -219,05 tfm

As = 0,36%21905/142 = 55,53 cm? (12¢25)
Cortante:

Vge = 81,08 tf ; Vpe = 16,14 f

Vemsx = 97,22 tf

twa = 1400*97,22/60*142 = 15,98 kgf/cm?

Ase = 19,09 cm?m (¢10c/15 — duplo)

Vgd = 40,83 tf ; Vpd = 18,37 tf

Vdmsx = 59,20 tf

Twa = 1400*59,20/60*142 = 9,73 kgf/cm?

Ase = 9,47 cm?/m (¢$10c/20 — duplo)
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Vao:

Mg = 38,70 tfm ; Mp = 24,85 tfm
Mmax = 63,55 tfm
As = 0,33*6355/142 = 14,77 cm?

Pilares

Esforcos
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Axial | Shear-y | Shear-z | Torsion | Moment-y | Moment-z
Elem Load Part
(tonf) | (tonf) (tonf) |(tonf*rm)| (tonf*m) | (tonf*m)

1304 Moveis(max) I1202] | 3,26 0,01 0,13 0 0.45 0,05
1304 Moveis(max) 2/4 3.26 0,01 0,13 0 0,67 0,01
1304 Moveis(max) | J[7551| 3.26 0.01 0.13 0 2,87 0.06
1305 Moveis(max) I[203] | 1.7 0,01 0.13 0 0.45 0,05
1305 Moveis(max) 2/4 1.7 0,01 0,13 0 0,66 0,01
1305 Moveis(max) J[7561| 1.7 0.01 0,13 0 2,83 0,05
1306 Moveis(max) [[204] | 0.99 0.01 0,14 0 0,46 0,05
1306 Moveis(max) 2/4 | 0,99 0.01 0.14 0 0.65 0
1306 Moveis(max) | J[7567]| 0,99 0,01 0,14 0 2,81 0,05
1307 Moveis(max) I[205] | 0,79 0,01 0,14 0 0,46 0,05
1307 Moveis(max) 2/4 0.79 0.01 0.14 0 0.64 0
1307 Moveis(max) | J[758]| 0.79 0,01 0,14 0 2,77 0,05
1308 Moveis(max) I[2061 | 0.7 0,01 0,14 0 0.47 0,05
1308 Moveis(max) 2/4 0.7 0.01 0,14 0 0,63 0.01
1308 Moveis(max) J[7591| 0.7 0,01 0,14 0 2,73 0,05
1309 Moveis(max) I[2071 | 0.68 0.01 0.14 0 0.48 0,05
1309 Moveis(max) 2/4 | 0,68 0.01 0.14 0 0,61 0,01
1309 Moveis(max) | J[760]1| 0,68 0,01 0.14 0 2,68 0,05
1310 Moveis(max) I[208] | 0.66 0,01 0,14 0 0.5 0,05
1310 Moveis(max) 2/4 0.66 0.01 0,14 0 0.6 0,01
1310 Moveis(max) J[7611| 0.66 0,01 0,14 0 2,64 0,05
1311 Moveis(max) I[209]1 | 0.66 0.01 0.15 0 0,52 0.05
1311 Moveis(max) 2/4 | 0,66 0,01 0.15 0 0.6 0
1311 Moveis(max) J[762] | 0,66 0,01 0,15 0 2,65 0,05
1312 Moveis(max) 112101 | 0,65 0.01 0,15 0 0,54 0,05
1312 Moveis(max) 2/4 | 0,65 0.01 0.15 0 0,61 0
1312 Moveis(max) | J[763]1| 0.65 0.01 0.15 0 2,72 0.06
1313 Moveis(max) 12111 | 0.64 0.01 0.16 0 0.56 0.05
1313 Moveis(max) 2/4 0.64 0,01 0,16 0 0.64 0,01
1313 Moveis(max) | J[7641| 0,64 0.01 0,16 0 2,89 0.06
1314 Moveis(max) I[212] | 0,67 0.01 0,17 0 0.59 0.05
1314 Moveis(max) 2/4 | 0,67 0,01 0,17 0 0,68 0,01
1314 Moveis(max) | J[765]| 0,67 0,01 0,17 0 3,04 0,06
1315 Moveis(max) I[213] | 0,82 0,01 017 0 0,61 0,05
1315 Moveis(max) 2/4 0.82 0.01 017 0 0.71 0,01
1315 Moveis(max) | J[7661| 0,82 0,01 0,17 0 3.21 0.06
1316 Moveis(max) I[2141 | 1.07 0.01 0.18 0 0.64 0.06
1316 Moveis(max) 2/4 | 1,07 0,01 0,18 0 0.75 0,01
1316 Moveis(max) J[7671| 1,07 0.01 0,18 0 3.37 0,06
1317 Moveis(max) I[215] | 1.68 0.02 0.18 0 0.66 0.06
1317 Moveis(max) 2/4 | 1,68 0.02 0.18 0 0.78 0,01
1317 Moveis(max) | J[7681| 1.68 0.02 0.18 0 3,51 0.06
1318 Moveis(max) I[216] | 2.97 0.02 0,19 0 0,68 0,07
1318 Moveis(max) 2/4 297 0,02 0,19 0 0.8 0,01
1318 Moveis(max) | J[769]| 2,97 0.02 0.19 0 3,61 0,06
1319 Moveis(max) I[2171 | 3.26 0.01 0.48 0 1,53 0.05
1319 Moveis(max) 2/4 | 3,26 0,01 0.48 0 0,17 0,01
1319 Moveis(max) | J[770]1| 3,26 0,01 0.48 0 0,77 0,06
1320 Moveis(max) 112181 | 1.7 0,01 0,48 0 1.52 0,05
1320 Moveis(max) 2/4 1.7 0,01 0,48 0 017 0,01
1320 Moveis(max) | J[7711| 1.7 0.01 0.48 0 0.77 0.05
1321 Moveis(max) I[219] | 0.99 0,01 0.47 0 1,51 0,05
1321 Moveis(max) 2/4 0.99 0,01 0.47 0 017 0
1321 Moveis(max) J[772]| 0,99 0.01 0.47 0 0,78 0,05
1322 Moveis(max) 12201 | 0,79 0.01 047 0 1.49 0,05
1322 Moveis(max) 2/4 | 0,79 0,01 0.47 0 0,16 0
1322 Moveis(max) J[773]1| 0.79 0.01 0.47 0 0,78 0.05
1323 Moveis(max) 112211 | 0.7 0,01 0,46 0 1.48 0,05
1323 Moveis(max) 2/4 0.7 0.01 0.46 0 0,16 0,01
1323 Moveis(max) | J[774]1| 0.7 0,01 0,46 0 0.79 0,05
1324 Moveis(max) I[222] | 0.68 0,01 0.45 0 1,46 0,05
1324 Moveis(max) 2/4 0.68 0.01 0.45 0 0,16 0.01
1324 Moveis(max) J[775]| 0,68 0,01 0.45 0 0,79 0,05
1325 Moveis(max) I[223] | 0.66 0.01 0.45 0 1,44 0,05
1325 Moveis(max) 2/4 | 0,66 0.01 0.45 0 0.16 0,01
1325 Moveis(max) | J[7761| 0.66 0.01 0.45 0 0.81 0.05
1326 Moveis(max) I[224] | 0.66 0,01 0.45 0 1,46 0,05
1326 Moveis(max) 2/4 0.66 0,01 0.45 0 0,16 0
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1326 Moveis(max) J[7771| 0,66 0.01 0.45 0 0.83 0.05
1327 Moveis(max) I[225] | 0.65 0.01 0.46 0 1.51 0.05
1327 Moveis(max) 2/4 0.65 0.01 0.46 0 0.16 0
1327 Moveis(max) J[778]1| 0,65 0.01 0.46 0 0.86 0.06
1328 Moveis(max) I[226] | 0,64 0.01 0.49 0 1.61 0.05
1328 Moveis(max) 2/4 0.64 0,01 0.49 0 0.17 0.01
1328 Moveis(max) J[7791| 0.64 0.01 0.49 0 0.89 0.06
1329 Moveis(max) 12271 | 0.67 0.01 0.52 0 1.69 0.05
1329 Moveis(max) 2/4 0.67 0.01 0,52 0 0.17 0.01
1329 Moveis(max) J[780] | 0,67 0.01 0.52 0 0,92 0.06
1330 Moveis(max) I[228] | 0,82 0,01 0,55 0 1.78 0.05
1330 Moveis(max) 2/4 0.82 0.01 0.55 0 0.17 0.01
1330 Moveis(max) J[7811| 0,82 0,01 0,55 0 0,96 0.06
1331 Moveis(max) I[229] | 1,07 0.01 0.58 0 1.87 0.06
1331 Moveis(max) 2/4 1,07 0.01 0,58 0 0.18 0.01
1331 Moveis(max) J[782]| 1.07 0,01 0,58 0 0,99 0.06
1332 Moveis(max) I[2301 | 1.68 0.02 0.6 0 1.95 0.06
1332 Moveis(max) 2/4 1.68 0.02 0.6 0 0.18 0.01
1332 Moveis(max) J[783]| 1,68 0.02 0.6 0 1.02 0.06
1333 Moveis(max) I[231] | 2,97 0.02 0,62 0 2.01 0.07
1333 Moveis(max) 2/4 2,97 0.02 0,62 0 0.19 0,01
1333 Moveis(max) J[7841| 2,97 0.02 0.62 0 1.05 0.06
1304 Permanentes I[202] [-30.46| -0,02 14,98 0 19.54 -0,07
1304 Permanentes 2/4 1-2933| -0.02 -1.35 0 -8.09 0.02
1304 Permanentes J[755][-28.19| -0,02 -8.77 0 18,32 0.1
1305 Permanentes I[203] [-26.77 | -0.01 15,01 0 19.63 -0.05
1305 Permanentes 2/4 1-2564| -0.01 -1.32 0 -8.13 0.01
1305 Permanentes J[756] | -24.5 -0.01 -8.74 0 18.14 0.07
1306 Permanentes I[204] | -24.29 | -0.01 15.01 0 19.61 -0.03
1306 Permanentes 2/4 1-2315| -0.01 -1.33 0 -8.12 0.01
1306 Permanentes J[7571[-22,01 -0,01 -8.74 0 18.17 0,05
1307 Permanentes I[205] | -22,94 0 15,02 0 19,67 -0,02
1307 Permanentes 2/4 |-21,81 0 -1.31 0 -8.14 0
1307 Permanentes J[758] | -20,67 0 -8.73 0 18.08 0.02
1308 Permanentes I[206] | -22,2 0 15,03 0 19.68 -0,01
1308 Permanentes 2/4 |-21.06 0 -1.31 0 -8.15 0
1308 Permanentes J[7591 [ -19.92 0 -8.72 0 18.05 0.01
1309 Permanentes I[207] | -21,92 0 15,04 0 19.73 0.01
1309 Permanentes 2/4 |-20,78 0 -1.29 0 -8.17 0
1309 Permanentes J[760] | -19.64 0 -8.71 0 17.97 -0,01
1310 Permanentes 1[208] | -21.77 0 15.04 0 19.73 0.02
1310 Permanentes 2/4 |-20.63 0 -1.29 0 -8.17 0
1310 Permanentes J[7611] -19,5 0 -8.71 0 17,96 -0.01
1311 Permanentes I[209] | -21.77 0.01 15.05 0 19.76 0.03
1311 Permanentes 2/4 1-20,63 0,01 -1,28 0 -8,19 0
1311 Permanentes JI7621| -19.5 0.01 -8.7 0 17.9 -0,03
1312 Permanentes I[210] | -21,98 0,01 15,06 0 19.77 0.04
1312 Permanentes 2/4 |-20,85 0,01 -1.28 0 -8.19 0
1312 Permanentes J[763] | -19.71 0.01 -8.69 0 17.88 -0,.04
1313 Permanentes 12111 | -21,99 0.01 15,04 0 19.73 0.04
1313 Permanentes 2/4 |-20,86 0,01 -1,29 0 -8,17 0
1313 Permanentes J[764] | -19,72 0,01 -8.71 0 17,97 -0.04
1314 Permanentes 1[212] | -22,2 0.01 15.05 0 19.74 0.06
1314 Permanentes 2/4 |-21,06 0,01 -1.29 0 -8.18 0
1314 Permanentes J[765]1 [ -19,93 0,01 -8.71 0 17.94 -0,06
1315 Permanentes I[213] | -22,82 0,01 15,03 0 19.7 0.07
1315 Permanentes 2/4 |-21,69 0,01 -1.3 0 -8,16 0
1315 Permanentes J[766] | -20,55 0.01 -8.72 0 18.01 -0.07
1316 Permanentes I[214] | -24,02 0,02 15.03 0 19.7 0.08
1316 Permanentes 2/4 |-22,89 0.02 -1.3 0 -8,16 -0.01
1316 Permanentes J[7671-21,75 0,02 -8,72 0 18,02 -0,1
1317 Permanentes I[215] | -26,16 0,02 15,02 0 19.65 0.1
1317 Permanentes 2/4 |-25,02 0.02 -1,32 0 -8,14 -0.01
1317 Permanentes J[768] | -23.89 0,02 -8.73 0 18.1 -0.11
1318 Permanentes I[216] | -29.41 0.03 15.02 0 19.65 0.12
1318 Permanentes 2/4 |-28.27 0.03 -1.32 0 -8.14 -0.01
1318 Permanentes J[769] | -27,14 0,03 -8,73 0 18,11 -0,14
1319 Permanentes 2171 [-30,46| -0,02 -14.98 0 -19.54 -0,07
1319 Permanentes 2/4 |-29,33| -0,02 1,35 0 8,09 0,02
1319 Permanentes J[7701[-28.19| -0,02 8.77 0 -18,32 0.1
1320 Permanentes I[218] [-26.77 | -0.01 -15.01 0 -19.63 -0.05
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1320 Permanentes 2/4 1-2564| -0,01 1,32 0 8.13 0.01
1320 Permanentes JI7711| -24.5 -0.01 8.74 0 -18.14 0,07
1321 Permanentes 12191 | -24.29 | -0.01 -15.01 0 -19.61 -0.03
1321 Permanentes 2/4 1-2315| -0,01 1.33 0 8,12 0,01
1321 Permanentes J[772] | -22,01 -0.01 8.74 0 -18.17 0.05
1322 Permanentes 1[220] | -22,94 0 -15.02 0 -19.67 -0.02
1322 Permanentes 2/4 |-21.81 0 1,31 0 8,14 0
1322 Permanentes JI7731 [ -20.67 0 8.73 0 -18.08 0.02
1323 Permanentes I[221] | -22,2 0 -15,03 0 -19.68 -0.01
1323 Permanentes 2/4 |-21,06 0 1.31 0 8.15 0
1323 Permanentes J[774][-19.92 0 8.72 0 -18.05 0.01
1324 Permanentes I[222] | -21,92 0 -15.04 0 -19.73 0.01
1324 Permanentes 2/4 |-20,78 0 1,29 0 8,17 0
1324 Permanentes J[775] | -19,64 0 8.71 0 -17.97 -0.01
1325 Permanentes I[223] | -21.77 0 -15,04 0 -19,73 0.02
1325 Permanentes 2/4 1-20,63 0 1.29 0 8.17 0
1325 Permanentes JI7761| -19.5 0 8.71 0 -17.96 -0.01
1326 Permanentes 1[224] | -21,77 0,01 -15,05 0 -19.76 0.03
1326 Permanentes 2/4 |-20,63 0,01 1,28 0 8,19 0
1326 Permanentes J[7771] -19,5 0,01 8.7 0 -17.9 -0,.03
1327 Permanentes I[225] | -21,98 0,01 -15,06 0 -19.77 0.04
1327 Permanentes 2/4 1-20,85 0,01 1.28 0 8.19 0
1327 Permanentes J[778]|-19,71 0,01 8,69 0 -17.88 -0,.04
1328 Permanentes 1[226] | -21,99 0.01 -15.04 0 -19.73 0.04
1328 Permanentes 2/4 |-20,86 0,01 1,29 0 8.17 0
1328 Permanentes J[779] [ -19.72 0,01 8.71 0 -17.97 -0,04
1329 Permanentes 2271 | -22.2 0.01 -15.05 0 -19.74 0.06
1329 Permanentes 2/4 |-21.06 0.01 1.29 0 8.18 0
1329 Permanentes J[780] | -19,93 0.01 8.71 0 -17.94 -0.06
1330 Permanentes I[228] | -22,82 0,01 -15.03 0 -19.7 0.07
1330 Permanentes 2/4 |-21,69 0,01 1.3 0 8,16 0
1330 Permanentes J[781] | -20,55 0,01 8,72 0 -18,01 -0,07
1331 Permanentes I[229] | -24,02 0,02 -15,03 0 -19.7 0.08
1331 Permanentes 2/4 |-22.89 0.02 1.3 0 8.16 -0.01
1331 Permanentes J[782] |-21.75 0,02 8,72 0 -18.02 -0.1
1332 Permanentes I[230] | -26.16 0.02 -15,02 0 -19.65 0.1
1332 Permanentes 2/4 |-25.02 0.02 1.32 0 8.14 -0.01
1332 Permanentes J[783] | -23,89 0,02 8,73 0 -18.1 -0.11
1333 Permanentes I[231] | -29.41 0.03 -15,02 0 -19,65 0.12
1333 Permanentes 2/4 |-28.27 0,03 1.32 0 8.14 -0.01
1333 Permanentes J[784]1|-27.14 0.03 8.73 0 -18.11 -0,14
1304 | Fren + Tempe neqa | 11202] | 0.88 -0.02 0.38 0 1.76 -0.08
1304 | Fren + Tempe neg | 2/4 0.88 -0,02 0.38 0 0.02 0
1304 | Fren + Tempe neg | J[755]| 0,88 -0,02 0.38 0 -1.73 0.07
1305 | Fren + Tempe neg | 1[203] | 0,56 -0.01 0.38 0 1.76 -0,07
1305 | Fren + Tempe neq | 2/4 0.56 -0.01 0.38 0 0.02 0
1305 | Fren + Tempe neg | J[756]| 0,56 -0.01 0.38 0 -1.71 0.07
1306 | Fren + Tempe neq | 1[204] | 0.3 -0.01 0.38 0 1.76 -0.06
1306 | Fren + Tempe neg | 2/4 0.3 -0,01 0.38 0 0,02 0
1306 | Fren + Tempe neq | J[757]| 0.3 -0.01 0.38 0 -1.71 0.06
1307 | Fren + Tempe neq | 1[205] | 0,14 -0,01 0.38 0 1.75 -0,05
1307 | Fren + Tempe neg | 2/4 0.14 -0.01 0.38 0 0.03 0
1307 | Fren + Tempe neg | J[758]1| 0,14 -0.01 0.38 0 -17 0.05
1308 | Fren + Tempe neg | 1[206] | 0,03 -0,01 0,38 0 1.75 -0,04
1308 | Fren + Tempe neq | 2/4 0.03 -0.01 0.38 0 0,03 0
1308 | Fren + Tempe neg | J[759] | 0,03 -0,01 0.38 0 -1,69 0.04
1309 | Fren + Tempe neg | 1[207] | -0,03 -0,01 0.38 0 1.75 -0,.04
1309 |Fren + Tempeneg| 2/4 | -0,03 -0.01 0.38 0 0.03 0
1309 | Fren + Tempe neg | J[760]| -0,03 -0.01 0,38 0 -1,68 0.03
1310 | Fren + Tempe neg | 1[208] | -0,07 -0.01 0.38 0 1.75 -0.03
1310 |Fren + Tempe neq | 2/4 -0,07 -0,01 0,38 0 0,03 0
1310 | Fren + Tempe neg | J[761]| -0,07 -0,01 0.38 0 -1.68 0.03
1311 | Fren + Tempe neg | 1[209] | -0,08 0 0.38 0 1.74 -0,02
1311 |Fren + Tempe neq | 2/4 -0,08 0 0,38 0 0.04 0
1311 | Fren + Tempe neg | J[762] | -0,08 0 0.38 0 -1.67 0.02
1312 | Fren + Tempe neqa | 112101 | -0.06 0 0.38 0 1.74 -0.01
1312 | Fren + Tempe neg | 2/4 -0,06 0 0,38 0 0,04 0
1312 | Fren + Tempe neg | J[763]| -0,06 0 0.38 0 -1.67 0.01
1313 | Fren + Tempe neg | I[211] | -0,04 0 0,38 0 1,75 0
1313 |Fren + Tempeneg | 2/4 | -0,04 0 0.38 0 0.04 0
1313 | Fren + Tempe neg [ J[764]| -0,04 0 0,38 0 -1.68 0
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1314 | Fren + Tempe neg | 1[212] | 0,01 0 0.38 0 1.75 0.01
1314 |Fren + Tempe neq | 2/4 0,01 0 0.38 0 0.04 0
1314 | Fren + Tempe neqg | J[765]1| 0,01 0 0.38 0 -1.68 -0.01
1315 | Fren + Tempe neg | 1[213] | 0,08 0 0.38 0 1.76 0.02
1315 |Fren + Tempe neq | 2/4 0.08 0 0.38 0 0.04 0
1315 | Fren + Tempe neg | J[766]1| 0,08 0 0,38 0 -1,69 -0,02
1316 | Fren + Tempe neg | 1[214] | 0,16 0.01 0,38 0 1.77 0,02
1316 | Fren + Tempe nea | 2/4 0.16 0.01 0.38 0 0.04 0
1316 | Fren + Tempe neg | J[767]| 0,16 0,01 0.38 0 -17 -0,02
1317 | Fren + Tempe neg | I[215] | 0,27 0,01 0.38 0 1.78 0.03
1317 |Fren + Tempe nea | 2/4 0,27 0,01 0.38 0 0,03 0
1317 | Fren + Tempe neg | J[768]| 0,27 0.01 0.38 0 -1.71 -0.03
1318 | Fren + Tempe neg | 1[216] | 0,38 0,01 0.38 0 1,78 0.04
1318 |Fren + Tempe neq | 2/4 0.38 0,01 0,38 0 0,03 0
1318 | Fren + Tempe neg | J[769]| 0,38 0,01 0.38 0 -1.72 -0,.04
1319 | Fren + Tempe neg | 1[217] | 0,83 -0,01 -0,02 0 -0.08 -0,05
1319 | Fren + Tempe neq | 2/4 0.83 -0.01 -0.02 0 0,01 0
1319 | Fren + Tempe neg | J[770]| 0,83 -0.01 -0,02 0 0.09 0.05
1320 | Fren + Tempe neg | 1[218] | 0,38 -0.01 -0,02 0 -0,07 -0.04
1320 |Fren + Tempe neq | 2/4 0,38 -0,01 -0,02 0 0,01 0
1320 | Fren + Tempe neg [ J[771]1| 0,38 -0.01 -0,02 0 0,08 0.04
1321 | Fren + Tempe neg | 1[219] | 0,08 -0.01 -0.01 0 -0.05 -0.04
1321 |Fren + Tempe neq | 2/4 0,08 -0.01 -0,01 0 0 0
1321 | Fren + Tempe neg [ J[772]| 0,08 -0.01 -0.01 0 0.06 0.03
1322 | Fren + Tempe neg | 1[220] | -0,11 -0.01 -0,01 0 -0,04 -0,03
1322 |Fren + Tempenea| 2/4 | -0.11 -0.01 -0.01 0 0 0
1322 | Fren + Tempe neq | J[773]] -0.11 -0.01 -0.01 0 0.04 0.03
1323 | Fren + Tempe neqa | 112211 | -0.24 0 -0.01 0 -0.03 -0.02
1323 |Fren + Tempeneg| 2/4 | -0.24 0 -0.01 0 0 0
1323 | Fren + Tempe neq | J[774]| -0.24 0 -0.01 0 0,02 0.02
1324 | Fren + Tempe neq | 1222] | -0.3 0 0 0 -0,02 -0.01
1324 |Fren + Tempe neq | 2/4 -0,3 0 0 0 -0,01 0
1324 | Fren + Tempe neq | J[775]| -0,3 0 0 0 0 0.01
1325 | Fren + Tempe neg | 1[223] | -0,33 0 0 0 -0.01 0
1325 |Fren + Tempe neq | 2/4 -0.33 0 0 0 -0.01 0
1325 | Fren + Tempe neqg | J[776]| -0,33 0 0 0 -0.01 0
1326 | Fren + Tempe neq | 1[224] | -0.34 0 0 0 0 0
1326 |Fren + Tempe neq | 2/4 -0.34 0 0 0 -0.01 0
1326 | Fren + Tempe neg | J[777]| -0,34 0 0 0 -0,03 0
1327 | Fren + Tempe neg | 1[225] | -0,33 0 0,01 0 0,01 0.01
1327 |Fren + Tempeneg| 2/4 | -0,33 0 0,01 0 -0.01 0
1327 | Fren + Tempe neq | J[778]1| -0.33 0 0.01 0 -0.04 -0.01
1328 | Fren + Tempe neq | 1[226] | -0,31 0 0,01 0 0,01 0.02
1328 | Fren + Tempeneg| 2/4 | -0,31 0 0,01 0 -0,01 0
1328 | Fren + Tempe neq | J[779]| -0.31 0 0,01 0 -0.04 -0.02
1329 | Fren + Tempe neq | I[227] | -0,27 0.01 0,01 0 0.02 0.03
1329 |Fren + Tempeneg| 2/4 | -0,27 0.01 0,01 0 -0.01 0
1329 | Fren + Tempe neg | J[780]| -0,27 0,01 0.01 0 -0.05 -0.03
1330 | Fren + Tempe neq | 1[228] | -0,21 0,01 0,01 0 0,02 0.04
1330 |Fren + Tempenea | 2/4 | -0.21 0.01 0,01 0 -0.01 0
1330 | Fren + Tempe neq | J[781] | -0,21 0,01 0,01 0 -0,05 -0,04
1331 | Fren + Tempe neg | 1[229] | -0,12 0,01 0,01 0 0.02 0.05
1331 |Fren + Tempeneg | 2/4 | -0,12 0.01 0.01 0 -0.01 0
1331 | Fren + Tempe neg | J[782] | -0,12 0,01 0,01 0 -0.05 -0,05
1332 | Fren + Tempe neg | 1[230]1 | 0,03 0.01 0,01 0 0,03 0.06
1332 | Fren + Tempe neg | 2/4 0,03 0,01 0,01 0 -0,01 0
1332 | Fren + Tempe neg | J[783]| 0,03 0,01 0,01 0 -0.05 -0,05
1333 | Fren + Tempe neg | 1[231] | 0,21 0,01 0.01 0 0.03 0.06
1333 |Fren + Tempe neq | 2/4 0.21 0,01 0,01 0 -0,01 0
1333 | Fren + Tempe neqg | J[784]| 0,21 0.01 0,01 0 -0.05 -0.06
1304 Moveis(min) I[202] | -11.22| -0,01 -0,48 0 -1,53 -0,05
1304 Moveis(min) 2/4 1-1122| -0,01 -0,48 0 -0.17 -0.01
1304 Moveis(min) J[7551[-11.22| -0.01 -0,48 0 -0.77 -0,06
1305 Moveis(min) I[203] [ -10,.33| -0.01 -0,48 0 -1,52 -0,05
1305 Moveis(min) 2/4 1-10,33| -0.01 -0.48 0 -0.17 -0.01
1305 Moveis(min) JI7561[-10.33| -0.01 -0.48 0 -0.77 -0.06
1306 Moveis(min) I[204] | -10,57 | -0,01 -0,47 0 -1,51 -0,05
1306 Moveis(min) 2/4 1-1057| -0,01 -0.47 0 -0.17 -0.01
1306 Moveis(min) J[757]|-10,57 | -0,01 -0,47 0 -0,78 -0,05
1307 Moveis(min) I[205] [-10.63| -0.01 -0,47 0 -1.49 -0,05
1307 Moveis(min) 2/4 1-1063| -0,01 -0.47 0 -0,16 -0.01
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1307 Moveis(min) J[758] | -10,63 -0,01 -0,47 0 -0,78 -0,05
1308 Moveis(min) I[206] | -10,02 -0,01 -0,46 0 -1,48 -0,05
1308 Moveis(min) 2/4 |-10,02 -0,01 -0,46 0 -0,16 -0,01
1308 Moveis(min) J[7591 [-10,02 -0,01 -0,46 0 -0,79 -0,05
1309 Moveis(min) I[207]1 | -8.82 -0,01 -0,45 0 -1,46 -0,05
1309 Moveis(min) 2/4 -8,82 -0,01 -0,45 0 -0,16 -0,01
1309 Moveis(min) J[760] | -8,82 -0,01 -0,45 0 -0,79 -0,05
1310 Moveis(min) 1[208] | -9,57 -0,01 -0,45 0 -1.44 -0,05
1310 Moveis(min) 2/4 -9.57 -0,01 -0,45 0 -0,16 -0,01
1310 Moveis(min) J[761]1] -9,57 -0,01 -0,45 0 -0,81 -0,05
1311 Moveis(min) 1[209] | -10,83 -0,01 -0,45 0 -1,46 -0,05
1311 Moveis(min) 2/4 |-10,83 -0,01 -0,45 0 -0,16 0

1311 Moveis(min) J[762] | -10,83 -0,01 -0,45 0 -0,83 -0,05
1312 Moveis(min) 2101 | -11.2 -0,01 -0,46 0 -1,51 -0,05
1312 Moveis(min) 2/4 -11,2 -0,01 -0,46 0 -0,16 0

1312 Moveis(min) J[763] | -11.2 -0,01 -0,46 0 -0,86 -0,05
1313 Moveis(min) 12111 1 -10.51 -0,01 -0,49 0 -1,61 -0,05
1313 Moveis(min) 2/4 1-10,51 -0,01 -0,49 0 -0,17 -0,01
1313 Moveis(min) J[7641(-10,51 -0,01 -0,49 0 -0,89 -0,05
1314 Moveis(min) 12121 | -9.2 -0,01 -0,52 0 -1,69 -0,05
1314 Moveis(min) 2/4 -9.2 -0,01 -0,52 0 -0,17 -0,01
1314 Moveis(min) J[765]| -9.2 -0,01 -0,52 0 -0,92 -0,06
1315 Moveis(min) 12131 [-10,11 -0,01 -0,55 0 -1,78 -0,05
1315 Moveis(min) 2/4 1-10,11 -0,01 -0,55 0 -0,17 -0,01
1315 Moveis(min) J[766] | -10,11 -0,01 -0,55 0 -0,96 -0,06
1316 Moveis(min) 1[214] | -12,96 -0,01 -0,58 0 -1,87 -0,06
1316 Moveis(min) 2/4 |-12,96 -0,01 -0,58 0 -0,18 -0,01
1316 Moveis(min) JI7671|-12.96 -0,01 -0,58 0 -0,99 -0,08
1317 Moveis(min) I[215] | -16.64 -0,01 -0,6 0 -1,95 -0,06
1317 Moveis(min) 2/4 |-16.,64 -0,01 -0,6 0 -0,18 -0,02
1317 Moveis(min) J[768] | -16.64 -0,01 -0,6 0 -1,02 -0,09
1318 Moveis(min) I[216] | -21,62 -0,01 -0,62 0 -2.01 -0,06
1318 Moveis(min) 2/4 |-21,62 -0,01 -0,62 0 -0,19 -0,02
1318 Moveis(min) J[769] | -21,62 -0,01 -0,62 0 -1,05 -0,11
1319 Moveis(min) 12171 | -11,22 -0,01 -0,13 0 -0,45 -0,05
1319 Moveis(min) 2/4 | -11,22 -0,01 -0,13 0 -0,67 -0,01
1319 Moveis(min) J[7701]-11,22 -0,01 -0,13 0 -2.87 -0,06
1320 Moveis(min) I[218] [-10,33 -0,01 -0,13 0 -0,45 -0,05
1320 Moveis(min) 2/4 1-10,33 -0,01 -0,13 0 -0,66 -0,01
1320 Moveis(min) J[7711]-10,33 -0,01 -0,13 0 -2.83 -0,06
1321 Moveis(min) I[219] | -10,57 -0,01 -0,14 0 -0,46 -0,05
1321 Moveis(min) 2/4 |-10,57 -0,01 -0,14 0 -0,65 -0,01
1321 Moveis(min) J[7721[-10,57 -0,01 -0,14 0 -2.81 -0,05
1322 Moveis(min) 12201 | -10,63 -0,01 -0,14 0 -0,46 -0,05
1322 Moveis(min) 2/4 |-10,63 -0,01 -0,14 0 -0,64 -0,01
1322 Moveis(min) J[77311-10,63 -0,01 -0,14 0 2,77 -0,05
1323 Moveis(min) I[221] [-10,02 -0,01 -0,14 0 -0,47 -0,05
1323 Moveis(min) 2/4 1-10,02 -0,01 -0,14 0 -0,63 -0,01
1323 Moveis(min) J[7741]-10,02 -0,01 -0,14 0 -2.73 -0,05
1324 Moveis(min) I[222] | -8.82 -0,01 -0,14 0 -0,48 -0,05
1324 Moveis(min) 2/4 -8,82 -0,01 -0,14 0 -0,61 -0,01
1324 Moveis(min) J[775] | -8,82 -0,01 -0,14 0 -2.68 -0,05
1325 Moveis(min) 1[223] | -9,57 -0,01 -0,14 0 -0,5 -0,05
1325 Moveis(min) 2/4 -9,57 -0,01 -0,14 0 -0,6 -0,01
1325 Moveis(min) J[776]]| -9.,57 -0,01 -0,14 0 -2.64 -0,05
1326 Moveis(min) 1[224] | -10,83 -0,01 -0,15 0 -0,52 -0,05
1326 Moveis(min) 2/4 1-10,83 -0,01 -0,15 0 -0,6 0

1326 Moveis(min) J[77711-10,83 -0,01 -0,15 0 -2.65 -0,05
1327 Moveis(min) I[225] | -11,2 -0,01 -0,15 0 -0,54 -0,05
1327 Moveis(min) 2/4 -11,2 -0,01 -0,15 0 -0,61 0

1327 Moveis(min) J[778] | -11.2 -0,01 -0,15 0 2,72 -0,05
1328 Moveis(min) I[226] [-10,51 -0,01 -0,16 0 -0,56 -0,05
1328 Moveis(min) 2/4 1-10,51 -0,01 -0,16 0 -0,64 -0,01
1328 Moveis(min) J[779]]-10,51 -0,01 -0,16 0 -2.89 -0,05
1329 Moveis(min) I[2271 | -9.2 -0,01 -0,17 0 -0,59 -0,.05
1329 Moveis(min) 2/4 -9.2 -0,01 -0,17 0 -0,68 -0,01
1329 Moveis(min) J[780] | -9,2 -0,01 -0,17 0 -3,04 -0,06
1330 Moveis(min) I[228] [-10,11 -0,01 -0,17 0 -0,61 -0,05
1330 Moveis(min) 2/4 |-10,11 -0,01 -0,17 0 -0,71 -0,01
1330 Moveis(min) J[7811/-10.,11 -0,01 -0,17 0 -3,21 -0,06
1331 Moveis(min) 1[229] | -12,96 -0,01 -0,18 0 -0,64 -0,06
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1331 Moveis(min) 2/4 [-1296| -0,01 -0.18 0 -0.75 -0.01
1331 Moveis(min) J[782]1|-1296| -0.01 -0,18 0 -3.37 -0,08
1332 Moveis(min) I[230] | -16.64 | -0.01 -0.18 0 -0.66 -0.06
1332 Moveis(min) 2/4 |-16.64| -0.01 -0.18 0 -0.78 -0.02
1332 Moveis(min) J[7831|-16.64| -0.01 -0.18 0 -3.51 -0.09
1333 Moveis(min) 112311 |-21.62| -0.01 -0.19 0 -0,68 -0,06
1333 Moveis(min) 2/4 [-2162| -0.01 -0,19 0 -0.8 -0,02
1333 Moveis(min) J[784][-21.62| -0,01 -0.19 0 -3.61 -0.11

Vmax = 472,92+144,82+20,62+2,38 = 640,74 tf
Vmin = 319,61-5,83-4,61-0,89 = 308,28 tf

M. =12,01+1,03+20,52 = 33,56 tfm

Mr = 29,65+15,91+5,79+4,12 = 55,47 tfm
H_=4,87+0,40+5,01 = 10,28 tf

Hy = 2,77+6,22+1,30+5,78 = 16,07 tf

4.2.2.4 Dimensionamento

Sera utilizado o programa “CONDE3” do professor Lauro M. dos Santos.
a)  Vpax+ M:

Vd = 1,40%640,74 = 897,04 tf

Myg = 1,40*33,56 = 46,98 tfm

Mrq = 1,40*55,47 = 77,66 tfm

Aspmin = 0,50% = 60,00 cm? (20$20)
b) —Vmint+M:

Vd = 1,40*308,28 = 431,59 tf

Mg = 46,98 tfm

Mrq = 77,66 tfm

ASmin = 60,00 cm?

423 Blocos

Peso préprio = 41,60 tf

Vimax = 670,44+41,60 = 712,34 tf

Vmin = 308,28+41,60 = 349,88 tf

M. = 33,56+10,28%1,20 = 45,90 tfm

Mt = 55,47+16,07*1,20 = 74,75 tfm

Vmawest= 712,34/6+45,90/3*2,2+74,75/2*3,0 = 138,1 tf/est
Viminrest= 349,88/6-45,90/3*2,2+74,75/2*3,0 = 38,9 tf/est
Z, =3*138,1%0,95/0,8*1,16 = 424,12 cm?

As| = 1,4"424,12/4,348 = 136,6 cm?

Zr =2*138,1*1,0/0,8*1,16 = 297,63 tf
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Ast = 1,4*297,63/4,348 = 95,8 cm?

4.3 Encontros

4.3.1 Vigas de Coroamento

Como elementos de ligagao dos topos das estacas, estao sujeitos apenas a esforgos

secundarios. Serdo detalhados com armaduras minimas.

4.3.2 Estacas

Vimax = 55 tf ; Mimax = 20,36 tfm
Verificagao estrutural:
Perfil W530x66: S =83,6 cm?

W =1332 cm?
_ GE00G |, ZOF6000 _ hgf
C=Zre + T390 —Zlﬂﬁmza‘. gadm — 0K

Verificagdogeotécnica:
Ap = 0,087 m?; Al = 1,38 m¥m

Silte arenoso: k = 25 tf/m? ; N = 30 ; k*N = 750 tf/m?
2(N/3+1) = 40,6 tf/m?

N = 750*0,087+40,6%1,38 = 121 tf

Nagm = N/2 = 60,5 tf > OK
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4.4 Alas

ha

ka

t(ficha) kp

Parametros adotados para o solo:
c=0;0p=25%;y=1,80t/m3; 5 =2/3¢
para terrapleno horizontal temos:
Aan = 0,40 ; ka = A an*y = 0,40%1,80 = 0,72 tfim®
Xoh = 4,00 ; kp = Apn™y = 4,00%1,80 = 7,20 tf/m?
A =a*ka*(0,1h)?; t =f*h

Esforcos nos Tirantes

H | hath| f a| A t

85(0,14 0,66 |24 | 125 |5,2
75(0,16 | 0,66 | 24 | 9,7 | 4,9
6,5(0,18 0,66 | 25| 7,6 |43
55(0,22|0,65|27| 59 |36
450,27 063 |28 | 41 |28
35(0,37 1059 |33]| 29 |21
251048055 |37| 1,7 |14

Tirantes:
Sera utilizado a férmula proposta por Bustamante para tirantes re-injetaveis.
T = n*Ds*Lb*gs

T = capacidade de carga do bulbo

26



4.5
451

EMPRESA CE

FESTEIO = y evcemy

ConspPEL

Lb = comprimento do bulbo
gs = aderéncia na ruptura

Ds = o*D , sendo D o didmetro da perfuragao.

Considerando as sondagens: a=14 ..Ds=1,4*10=14 cm

gs = 1,5 kgflcm?
Tirantes superiores:
T =1,75*12,5/cos20° = 23,28 tf
Lb = 2,2*23280/7*14*1,5 = 776 cm (adotado 800 cm)
Tirantes inferiores:
T =1,75*4,1/cos20° = 7,63 tf
Lb = 4,5*7630/1*14*1,5 = 520 cm (adotado 600 cm)

TRINCHEIRA 2

Carregamentos

Permanentes

Peso Proprio: h*2,50

Defensas : 0,58 tf/m

Parapeito : 0,41 tf/m

Pavimento : 0,17 tf/m?
Recapeamento : 0,20 tf/m?
Retracdo : At = 15°C c/a = 10°/°C

Placa de transi¢cao + empuxo:

pz=-2,39tf/im pz=-2,39tfim

px=0,10tfim

px=3,33tf'm

px=-0,10

px=-3,33tf/m
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4.5.2

4.5.2.1

4522

4523

4524

4.6

FESTEIO = p/iVeem “Consper

Moéveis
Trem tipo: P = 6,0 tf/roda

p = 0,5 tf/m?
impacto : ¢ = 1,37

Carga no passeio:

p = 0,50 tf/m?

Frenagem

F=0,30"45 = 13,50 tf

Temperatura

At=-15°C

Esforgos
Serao calculados com a utilizagdo do programa “SAP 90”. Ver anexo 1

Esquema estrutural:

z
11 12
s 0y (" (2 s
= (8) (9
] 3| | 7
28 ® ®
S @) (T
3 10
1 @ | 2 L 3 5
| | ’
120 | 200 | 120
440
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4.7

4.7.1

4.7.2

4.7.3

4.8

FESTEIO = p/iVeem “Consper

Dimensionamento
Concreto : fck = 25MPa ; Aco ; CA.50

Laje superior

Apoio: Mg = -3,02tfm/m ; Mp = -5,38-0,47-1,90 = -7,75tfm/m
Mgsp =-10,77 tfm/m — As=14,50cm?/m
Fad = 1,24 ~ As*fad =17,98 cm?’/m

Vao: Mg =-0,31tfm/m ; Mp = 4,49+0,98 = 5,47 tfm/m
Mg+p = 5,16 tfim/m > As = 7,15 cm?*/m
Fad = 1,74 .. As*fad = 12,44 cm?/m

Paredes:

Face ext.. Mg,=10,77 tfm/m — As = 10,17 cm*/m
Fad = 1,23 — As*fad = 12,50cm?

Faceint. Mg, =8,44 tfim/m — As = 7,97 cm?m
Fad = 1,17 — As*fad = 9,32cm?

Vigas: (30x50)

M s= 8,37 tfm—As = 6,51 cm?
Fad=1,23 — As*fad = 8,0 cm?

Alas

Hx dx

550

px

800
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FESTEIO = p/iVeem “Consper

=0 ( inclinacao do talude)
a=0 (paramento vertical)
p=30°(atrito interno)
y=0
ka=0,333
Hx= (5,5/8,0)x = 0,688x
Px=0,333x*1,90*Hx =0,435x
Ex= B dEx=(pa« Ha)/ 2 dX
E=[; 0, 15x%dx = 25,60 tf

_ s x_ @* * ﬂ —
M= - E tg2 =3 25,60*tg n 5,12 tfim/m
As = 0,34*512/25=6,96 cm?*/m

Arm. em malha : 6,96/42=4,92cm?/m

Adotado : malha dupla de ¢$10 c/15
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ANEXO 1

FRAME

ELT LOAD
AXITAL

ID COMB
TORQ

ELEMENT

AXTAL DIST

FORCE ENDI

.22

.00

N

© O

© O

S

A CERTIFIC A,

EESTEIO = y/ 2VCimlV “Consper

FORCES

SH

1-2 PLANE

EAR

.00
.00

.00
.00

.71
.71

.10
.10

.71

MOMENT

.00
.00

.00
.00

.15
-80

-90
.19

.55

SH

-1.
-2.

-6.
-6.

1-3

EAR

.42
.10

-86
.86

.00
.00

-00
.00

.10
.00

.86

.86

.00

.00
.00

10

-86

-86

-00

00
00

PLANE

MOMENT

.94
.05

.15
.12

-90
-90

.55
.65

.05
.60

.12

-59

-90

.65
.65

.05

.59

.62

-90

.65
.55
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FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE
AXITAL
ID COMB FORCE ENDI SHEAR MOMENT
TORQ
1.9 71 -2.21
D o
1 -4.85
.0 -.59 -5.59
.3 -00 -5.68
1.9 2.83 -3.45
2 .76
.0 -.71 80
1.9 -.71 -.55
3 -8.22
.0 1.10 1.19
1.9 1.10 3.28
4 .00
.0 .71 -2.21
1.9 .71 -.87
B mmm
1 -4.85
.0 2.83 -3.45
1.9 3.97 3.02
2 .76
.0 -.71 -.55
1.9 -.71 -1.90
3 -8.22
.0 1.10 3.28
1.9 1.10 5.38
4 .00
.0 .71 -.87
1.9 .71 .47
T
1 -4.85
.0 6.29 -.94
1.9 .59 5.59
2 -.76
.0 -.54 1.62
1.9 -.54 59
3 -8.22
.0 -1.10 90
1.9 -1.10 -1.19
4 -00
.0 -.71 3.55
1.9 -.71 2.21
8 o
1 -4.85
0 .59 5.59
.3 -00 5.68
1.9 -2.83 3.45
2 -.76
.0 -.54 59
1.9 -.54 -.43
3 -8.22
.0 -1.10 -1.19
1.9 -1.10 -3.28

1-3 PLANE

SHEAR MOMENT

32



SEESTEIO =/

FRAME ELEMENT FORCES

E

CERTIFICADIA,

ELT LOAD AXIAL DIST 1-2 PLANE
AX1AL
ID COMB FORCE ENDI SHEAR
TORQ
4 .00
.0 -7
1.9 -.71
O
1 -4.85
.0 -2.83
1.9 -3.97
2 -.76
.0 -.54
1.9 -.54
3 -8.22
.0 -1.10
1.9 -1.10
4 .00
.0 -7
1.9 -7
10 m oo
1 -3.97
.0 .00
1.2 .00
2 -.54
.0 .00
1.2 .00
3 -1.10
.0 .00
1.2 .00
4 -.71
.0 .00
1.2 .00
11 mm e
1 -3.97
.0 .00
1.0 .00
2.0 .00
2 -.54
.0 .00
2.0 00
3 -1.10
.0 .00
2.0 .00
4 -.71
.0 .00
2.0 .00
12—
1 -3.97
.0 .00
1.2 .00
2 -.54
0 .00
1.2 .00
3 -1.10
0 .00

ENGEMIV  CoNnsPEL
1-3 PLANE
MOMENT SHEAR MOMENT
2.21
.87
3.45
-3.02
-.43
-1.46
-3.28
-5.38
.87
-.47
.00 2.46 -3.02
.00 1.12 -.87
.00 -.76 1.90
.00 -.76 .98
.00 8.22 -5.38
.00 8.22 4_49
.00 .00 -.47
.00 .00 -.47
.00 1.12 -.87
.00 .00 -.31
.00 -1.12 -.87
.00 -.76 .98
.00 -.76 -.54
.00 .00 4_49
.00 .00 4._.49
.00 .00 -.47
.00 .00 -.47
.00 -1.12 -.87
.00 -2.46 -3.02
.00 -.76 -.54
.00 -.76 -1.46
.00 -8.22 4.49

33
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BESTEIO = y/ivcemn Consrer

FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE
AX1AL

ID COMB FORCE ENDI SHEAR MOMENT SHEAR MOMENT
TORQ

1.2 .00 .00 -8.22 -5.38
4 -.71
.0 .00 .00 .00 -.47
1.2 .00 .00 .00 -.47
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5 MEMORIA DE CALCULO — PONTE SOBRE O RIO IGUACU
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@ ESTEIO = f/:VGEMIV “ConsPEL

5 MEMORIA DE CALCULO — PONTE SOBRE O RIO IGUACU
5.1 Elementos de Projeto

=  Obra com 45,00m de extenséo e largura de 13,45m, constituida por 3 vaos continuos
e 2 balancgos: 0,75:13,50:16,50:13,50:0,75
= Carregamento com veiculo Classe 45 (NBR 7188)
= Classe de agressividade ambiental Il (NBR 6118)
= Materiais utilizados: concreto: C30
aco: CA-50

=  Cobrimento das armaduras = 30mm.

= Bibliografia adotada:
- Normas brasileiras: NBR 6118; NBR 7187; NBR 7188; NBR 6122; NBR 6123;
NBR7480 e NBR 9092.
- Construcdes de Concreto — F. Leonhardt / E. Monnig
- Concreto Armado e Protendido: Hubert Risch
- Caélculo de Concreto Armado — Lauro M. dos Santos
- Curso de Concreto Armado: José C. Sussekind
- Fundagbes — Teoria e Pratica: ABMS/ABEF
- Beton Kalender.
- Técnica de Armar das Estruturas: Péricles Fusco
- Software CONDE 3 — versdo 3.1 — Lauro M. dos Santos.
- Software MIDAS/CIVIL — Midas Tecnology Co. Ltda
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5.2 Geometria
5.2.1 Secdo Longitudinal

AN

4500
1650 1350 L 75
| | | | | I
=
@
'c;.—
LI UL
5.2.2 Secdao Transversal
1345 +
40 400 H00 40 250 J:I
— TIA»
=)
e N e N !
L S 8 s 8 |[®[S= U &8s 5 I_;
% ] f muij
=& 40 80 - ] 50 = 260 50 o 50 2 260 50 60 285 40
(o [ 3
o ; I S a——
|_ —— — — = = = — _ —a
g 8
a7 @ro are
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5.3 Carregamentos

5.3.1 Permanente

- Peso proprio: definido pelo programa “Midas / Civil” em funcdo da geometria

(y=2,50tf/m?3)

- Defensas: 0,58tf/m

- Guarda-corpo: 0,41 tf/m

- Pavimentacdo = 0,07*2,40 = 0,17tf/m?
- Possivel recapeamento: 0,20tf/m?

- Retragao: At = -15°C ¢/ o = 10°/°C

- Placa de transigao:

400

e &

40
IPTTTTTTITIITTITITII il FTTTITITIIIIIT

T I~3,0 T
pp = 0,63 tf/m?
pavimento = 0,24 tf/m?
lastro = 0,72 tf/m?

g = 1,59 tf/m?
[=3,00m

Rg = 1,59*1,50 = 2,39 tf/m
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- Empuxo do solo nas cortinas:

ek

/
/

p

150

p =0,33*1,80*1,50 = 0,89 tf/m?

- Empuxo do solo nos pilares:

ps
pi

ps = 0,33*1,80*1,50*3*0,70 = 1,87tf/m
pi = 0,33*1,80%4,8*3*0,70 = 5,99tf/m

330
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EESTEIO = g :vcemn “Consper
5.3.2 Cargas Moveis
- Trem de carga homogeneizado:
P P P
P
= +
150 150
P = 6,0tf/roda
p = 0,5tf/m?
impacto: ¢ = 1,30
- Posigao do veiculo na sec¢éo:
1050 %P 2.00 %p
— I i
ip 1.0 1.0 JTP
T I T—"°
P% 20 - %U.SU i
" I
3 ] @

1

- Carga no passeio: g = 0,50 tf/m?
- Frenagem:

F =0,30%45 = 13,50 tf

- Temperatura: At = £15°C
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- Vento:
Vo=40 m/s ; Vk = 1,0*0,94*0,95*40 = 35,72 m/s
q = 35,72%/16 = 80kgf/m2* 3,60 = 0,29 tf/m

5.4 Lajes
5.4.1 Esforcgos

Definidos através do “MIDAS/CIVIL”. Ver ilustragbes a seguir.

HIDAS/Civil
POST-PROCESS0OR

PLATE FORCE

MOMENT-1T<x

-

-07185e+000

=3

- 17372e-001

=1

- 00000e+000

|
[

-915583e-001

|
-1

-46080e-001

|
-

- E0054e+000
.65502e+000
- 109494000

o
[ SR

- S6397e+000

'
=)

-01545e+000

'
[~

-47293e+000

|
[~

- 92740e+000

CE: Permanentes

ELEMENT
Mix @ 2702
MIN @ 2813

FILE: Miringava-~

UNIT: tonf*m/m

DATE: 07/04/2013
VIEW-DIRECTION

®: 0.000
¥: 0.000

Z: 1.000

llustracdo 1 — Permanentes Mxx.
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[47 /2523817

5 [0S S I P IS Pl IS POl P I 0l Il Pl ISPl e I
15 S A A I A ] R e I b A B

0z 02 020102 02 00
A AT M DA

P ool o baa eslazioo]
aee | 4nlanloaloal g4l o]

-2.2 |-22(-19|-17 -6 |[-16[|-16|-1.7 1.9 |-22 |22 |-2.
I I I I I 1

I
LA = i o B B P B = P B P B s =

llustragdo 2 — Permanentes Myy.

e e e e e L5 L B R T T B M L 1 P L P e o B B B e e o e

1 1444 15 15 [186][14[1 1 1 1 144515 [15]15/15 14 |1 1 1 1 14 (45 |45 46/15 [14 1

13 (1.3 /14 |14 (14 |14 |13 [13 [12 |12 [13 |13 |14 [14 [14 |14 [14 |13 |13 [1.2 |12 |13 |13 |14 |14 |14 |13 [1.3 |13
13 (1314 |14 (14 /1413 (13 [12 |12 |13 |13 |14 (14 |14 (14|14 |13 |13 |12 |12 |13 |13 |14 |14 1413 |13 1308
1.5 SERE R 1 1615 1.4 R N R 4 1 EN-BEV-SEFS EEME R 4{__(___”’"
LEWEE] EW-S i)t EW il EW K] it 4 4 ol EW ] 1 EWEE] EW-. ER- SRS 1,41
4:1.? 17 1 1 1 A td 7 |16 |16 |17 1 Al al al Al A b7 |16 1.6 1171 1 il il 4 L7 L1718
1.5 1 1 1 1 1 B 1 1 1 1.7 11 1 1 1 1 & 1 1 1 1 1.5
4

0g 08 0 3 08 0g |08 3 08 08 08 08 08

3|03 |03 03 3 |03 |02 0320 03 |03 |02 |0

llustracéo 3 — Moveis max Mxx.

MIDAS/Civil
POST-PROCESSOR

PLATE FORCE

MOMENT-Myy
.39660e-001

- -00o00de+000

7 -9.77475e-001

-1.88605e+000
- -2.79462e+000
T -3.70319e+000
1 -4.61176e+000
T -5.52033e+000
[ -6.42590e+000
- 33746e+000

- 24605e+000
- 15462e4+000

o o

CE: Permanentes

ELEMENT
M @ 3021
MIN : 2513

FILE: Mirinmuawva~

UNIT: tonf*msm

DATE: 07/04/2013
VIEW-DIRECTION

X 0,000 ﬁ

Z: 1.000

MIDAS/Civil
POST-PROCESSOR

PLATE FORCE
MOMENT-Mxx
1.71930e+000
1.56592e+000
-41254e+000
- E5916e+000
- 1057&e+000
- SE396e-001
-9901&e-001
-45639e-001
-922589e-001
. 38679e-001
-85499e-001
2E119T7e-002

-

L . R

CBuaxt: Moveis
ELEMENT

MiX - Z886

MIN : 28923

FILE: Mirincuava-

UNIT: tonf*m/m

DATE: 07/04/2013
VIEW-DIRECTION

X 0,000 E

Z: 1.000
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NIDAS/Civil
FOST-FPROCESSOR.

PLATE FORCE

MOMENT-Myv

.35146e+000
- 04695e+000
- T4244e+000
-43793e+000
- 13343e+000
-BZ692e+000
-5244]e+000
-21991e+000
. 15399e-001

4|26 |26 |27 |27 |26 |25 |23 |24 |25 |27 |25 |26 |28 (28 |26 |27 |25 |24 (253 |25 |26 |26 |26 (26 |26 |24 L 10892e-001

2B |26 |27 |27 |26 27 |25 |28 |25 |28 |28 |27 2E |26 |26 |26 |26 -06385e-001

.B7622e-003

3
3
H
2
2
L
L
L
9
13
3
1

CEBmax: Mowvels

ELEMENT
MAX @ 2886
MIN : 2727

FILE: Miringuawa-

UNIT: tonf¥m/m

DATE: 07/04/2013
VIEW-DIRECTION

®:oo.o0o0 I

Z: 1.000

llustragdo 4 — Méveis max Myy.

HIDAZ/Civil
POST-PROCESSOR

PLATE FORCE
MOMENT-Mxx
-1.78526e-002

ra

.43911e-001
-4.69970e-001

'
o

-96028e-001

'
o

. 2208T7e-001

|
i

» 1451 5e+000

|
-

- 37420e+000

_

"‘i!jiif’l : -1.60026e+000
al11/16[.16]11|ng 5

|
i

- BZ63Ze+000

!
ra

- 05236e+000

|
ra

- 27844e+000

ra

50450e+000

D0 ke 2 bt 71,641 204160
Lotz qzlaelac]

L1.0)

o1

CEwin: Movelis

ELEMENT
M @ 2762
MIN : 2837

FILE: Miringaawa-~

UNIT: tonf*m/m

DATE: 0770472013
WIEW-DIRECTION

X 0.000 !

Z: 1.000

llustracdo 5 — Moveis min Mxx.
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MIDAS/Civil
POST-FROCESSOR

PLATE FORCE
MOMENT-Myy
.11608e-003

|
[ER ]

. 50370e-001

i

L09862e+000

|
—

L 64688e+000

|
[

+19513e+000

|
[

. 743384000

w

. 29164e+000

w

. 63989e+000

P 4. 36815e+000

= —4.93640e+000

- -5.48465e+000
6.03291e+000

CBmin: Moveis

ELEMENT
MAX ;2703
HIN : 25940

FILE: Mirincuava-

UNIT: tonf*m/m

DATE: 07/04/2013
VIEW-DIRECTION

L

Z: L.000

llustracao 6 — Méveis min Myy.

5.4.2 Balangos

5.4.2.1 Lateral do Passeio

M@¥max = - 9,20tfm/m ; MpY nax = - 4,60 tfm/m
Mmax = -9,20 — 4,60 = - 13,80 tfm/m

As = 0,36*1380/26 = 19,11 cm? (®16 com 10)
Fadiga = 1,00

5.4.2.2 Lateral da Pista

MQ@Vmax = -2,90 tfm/m ; Mpymax =-5,90 tfm/m
Mmax = -2,90-5,90= -880 tfm/m

As= 0,35*880/26 = 11,85 cm?/m

Fadiga = 1,44-> As*Fad = 17,16 cm?/m
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5.4.3 Pistas
5.4.3.1Vaos

M@y max =0,80 tfm/m ; Mpymax =3,40 tfm/m ; Mpynin=-1,30tfm/m
Mmax = 0,80 + 3,40 = 4,20 tfm/m >As = 9,19cm*/m

Fadiga = 1,68 > As*Fad = 15,44 cm%m (16® com 12)

MgXmax = 0,40 tfm/m ; Mpamax = 1,40 tfm/m ; MpXmin = - 0,80 tfim/m
Mnax = 0,40 + 1,40 = 1,80 ttm/m > As = 4,08 cm?/m

Fadiga = 1,88 > As*Fad = 7,67cm?/m

5.4.3.2 Apoio Central

Mgy max= -3,10 tfm/m ; Mpy max = -6,00tfm/m

Mmax= -3,10-6,00 = -9,10tfm/m > As = 12,07 tfm/m
Fadiga = 1,25 > As*Fad =15,10cm?/m

Verificacdo das Defensas

M=6,0%0,97/1,94 = 3,00 tfm/m
As /2,75 cm?*m (®8 com 15 - adot.)

Verificacdo do Guarda Corpo
M = 0,20*1,20 = 0,24 tfm/m
As = 0,72 cm?/m ($6.3 com 15 — adot.)

45



EESTEIO = J/ 2061 “ConspeL

5.5 Longarinas

5.5.1 Esforgos

Foram definidos através do “MIDAS/CIVIL”.

Ver ilustracéo e tabelas a seguir.
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Axial Shear-y Shear-z Torsion | Moment-y | Moment-z
Elem Load Part
(tonf) (tonf) (tonf) (tonf*m) (tonf*m) (tonf*m)
1 Maveis(max) | [[8511 055 191 12 72 169 15 0.01
1 Moveis(max) | 2/4 055 191 12 72 1689 2 07 017
1 Maoveis(max) | .1[11591 0 K5 191 12 72 169 347 0.34
2 Maoveis(max) | I[11591] 106 022 4 K52 082 4 26 0.23
2 Maoveis(max) | 2/4 1.0A 022 4 52 n 82 20 83 0.07
2 Maveis(max) | .1[11601 1.0A 022 4 52 082 45 22 0.5
3 Maoveis(max) | I[11601 09 003 474 099 45 82 0.25
3 Moveis(max) | 2/4 na 003 474 (aele] 607 0.34
3 Maoveis(max) | .1[11611 09 003 474 099 77 94 0.44
4 Maoveis(max) | I[11611 082 004 6 71 2 41 78 38 0.39
4 Maveis(max) | 2/4 082 004 6 71 2 41 88 34 0.41
4 Maoveis(max) | .I[11621 0 82 004 671 2 41 98 31 0.45
5 Maoveis(max) | I[11621 078 0 05 12 362 98 43 0.44
5 Maveis(max) | 2/4 078 005 12 3R2 101 08 0.48
5 Maveis(max) | .1[1163] 078 005 12 3R2 106 32 0.52
A Maveis(max) | I[11A31 078 004 17 27 439 106 32 0.52
6 Maoveis(max) 214 078 004 17 27 4 39 101 24 0.57
6 Maoveis(max) | .1[11641 078 004 17 27 4 39 101 14 0.61
7 Maoveis(max) | I[11641 084 007 22 65 516 101 02 0.64
7 Moveis(max) | 2/4 084 007 22 5 516 91 42 0.66
7 Maveis(max) | .1[1165] 084 007 22 5 514 84 19 0.68
8 Moveis(max) | I[11A5] 104 017 28 18 A 18 83 95 0.75
8 Maoveis(max) 214 104 017 28 18 618 69 96 0.69
8 Maveis(max) | .1[1166] 104 017 28 18 618 57 05 0.65
9 Maveis(max) | I[11A6] 146A 076 3379 7 65 56 7 0.82
9 Moveis(max) | 2/4 14A 076 3379 765 38 72 0.3
9 Maoveis(max) | .I[11671 146 076 3379 7 65 24 33 0.15
10 Maoveis(max) | I[11671 189 394 394 10 01 2394 0.63
10 Maoveis(max) | 2/4 189 3094 394 10 01 1007 0.6
10 Maveis(max) | .1[1168] 189 3094 394 10 01 10 08 1.38
11 Moveis(max) | I[11A81 1 5 11 33A 242 1015 14
11 Moveis(max) | 2/4 1 5A 11 3 3R 242 824 0.63
11 Maoveis(max) | .1[1169] 156 11 3 36 242 20 35 0.65
12 Maoveis(max) | I[11A69] 12 019 35 2 59 20 A7 0.18
12 Maveis(max) | 2/4 12 019 35 2 59 32 05 0.33
12 Maoveis(max) | 1111701 12 019 35 2 59 48 83 0.83
13 Maoveis(max) | 111701 0 82 004 4 45 2 99 49 17 0.66
13 Maveis(max) | 2/4 082 004 445 299 61 59 0.7
13 Maoveis(max) | 1111711 082 004 445 299 77 02 0.77
14 Maveis(max) | 111711 0 AR5 009 765 388 77 3 0.7
14 Maoveis(max) 214 0 65 009 7 65 3 88 85 8 0.7
14 Maoveis(max) | .1[11721] 0 65 009 7 65 388 97 18 0.7
15 Maveis(max) | 1[1172] 0 59 009 113 449 97 35 0.66
15 Maoveis(max) | 2/4 0 59 009 113 449 100 26 0.64
15 Maveis(max) | 1111731 0 59 009 113 449 107 49 0.62
16 Maoveis(max) | 111731 0 A8 007 15 36 494 107 54 0.61
16 Maoveis(max) 214 0 A8 007 15 36 494 104 46 0.61
16 Maveis(max) | .1[1174] 058 007 15 36 4094 107 54 0.61
17 Maoveis(max) | 1[11741 0 59 006 19 79 541 107 49 0.62
17 Maveis(max) | 2/4 0 59 006 19 79 541 100 26 0.64
17 Maoveis(max) | .I[11751 0 5”9 0 06 19 79 541 97 35 0.66
18 Maoveis(max) | I[1175] 0 65 0 N8 24 58 6 85 97 18 0.7
18 Maoveis(max) | 2/4 0 AR5 008 24 58 6 85 858 0.7
18 Maveis(max) | .1[1176] 0 AR5 008 24 58 6 85 77 3 0.7
19 Moveis(max) | [[1176] 082 n18 207 ] 48 77 02 0.77
19 Maoveis(max) 214 0 82 018 297 8 48 61 59 0.7
19 Maoveis(max) | .[11771 0 82 018 297 8 48 49 17 0.66
20 Maoveis(max) | 1[11771 12 078 35 02 99 48 83 0.83
20 Maveis(max) | 2/4 12 078 35 02 99 32 05 0.33
20 Maoveis(max) | .1[1178]1 12 078 3502 99 20 67 0.18
21 Maoveis(max) | 1[1178] 156 394 4042 11 46 20 35 0.65
21 Maoveis(max) 214 156 394 4042 11 46 824 0.63
21 Maveis(max) | .1[1179] 1 5A 3094 40 42 11 46 1015 1.4
22 Maveis(max) | 1[1179] 189 109 1 27 10 08 1.38
22 Moveis(max) | 2/4 1 89 109 1 27 10 07 0A
22 Moveis(max) | J[1180] 1,89 1,09 1 2,7 23,94 0,63
23 Maoveis(max) | 1[11801 14A 019 124 2 86 24 33 015
23 Maveis(max) | 2/4 146A 019 124 2 8A 38 72 03
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23 Moveis(max) | .1[11811 146 019 124 2 86 A6 7 N 82
24 Moveis(max) | I[[11811 104 003 372 2 83 K7 08 0 685
24 Moveis(max) 2[4 104 003 372 2 83 A9 96 0 R/9
24 Moveis(max) | .1[11821] 104 003 372 2 83 83 95 N7458
25 Moveis(max) | 1[11821 N84 0 09 71 371 84 19 0 B8]
25 Moveis(max) 2/4 N84 0 N9 71 371 Q1 42 0 BB
25 Maoveis(max) | .I[11831 N K4 009 71 371 101 02 N R4
26 Moveis(max) | [[11831 078 009 11 01 444 101 14 0 61
26 Moveis(max) 2/4 Nn78 009 11 01 444 101 24 0 R7
26 Moveis(max) | .1[11841 N78 0 09 11 01 4 44 106 32 N 52
27 Moveis(max) | 1[11841 N78 009 15 49 518 106 32 0 52
27 Moveis(max) 2/4 N78 0 09 15 49 518 101 08 N 48
27 Moveis(max) | .I[11851 078 009 15 49 515 98 43 044
28 Moveis(max) | [[1185]1 0 82 008K 20 /9 6 92 98 31 N 445
28 Moveis(max) 214 N 82 0 N8 20 59 A 92 88 34 N 41
28 Maoveis(max) | .I[11861 N K82 0 08 20 59 A 92 78 38 0 39
29 Moveis(max) | [[11861 09 014 26 42 8 A8 77 94 044
29 Moveis(max) 2[4 na 014 26 42 R KR8 a0 7 N34
29 Moveis(max) | .I[11871 na 014 26 42 ] A8 45 82 0258
30 Moveis(max) | 1[11871 1 06 094 32 89 q 81 45 22 [
30 Maoveis(max) 2/4 1 08 094 32 89 Q9 81 20 83 007
30 Moveis(max) | .I[11881 106 094 32 89 Q9 81 4 26 023
31 Moveis(max) | I[[1188]1 0 kA 0 kA 4 58 713 347 N34
31 Moveis(max) 214 N KA/ 0”5 4 K8 713 2 07 NnN17
31 Moveis(max) IIR521 N K/ 0 K55 4 K8 713 158 001
32 Maoveis(max) IIRK31 N K2 2 91 2094 7 38 28 004
32 Moveis(max) 2[4 062 2 91 2094 7 35 154 0 6R7
32 Moveis(max) | .1[1189] 062 2 91 2094 7 35 227 137
33 Moveis(max) | 1[1189] 1 06 112 4 82 12 79 2 KR/ 115
33 Moveis(max) 2/4 1 068 112 4 82 12 79 20 59 N 31
33 Maoveis(max) | .1[11901 1 08 112 4 82 12 79 50 12 0 685
24 Moveis(max) | 111901 N8g N 13 502 10 74 50 AR 0 26
34 Moveis(max) 2/4 N8 Nn13 502 10 74 A9 4 0 3R
34 Moveis(max) | .1[11911 N8 N13 502 10 74 89 12 0 46
35 Moveis(max) | 1111911 N A 0 08 ] 18 8 AR 89 49 na
35 Moveis(max) 2/4 N AR 0 N8 ] 18 8 AR 101 9 N 357
35 Moveis(max) | .1[11921 0 66 008K 8 18 8 5 114 36 03
36 Moveis(max) | 1[11921 062 007 14 /58 A K2 114 45 n27
36 Moveis(max) 214 N 6R2 007 14 58 A K2 117 04 N 24
36 Maoveis(max) | .1[11931 N K2 007 14 58 A K2 123 68 021
37 Moveis(max) | I[[11931 N AR N 13 20 &1 R 28 123 A8 n2o
7 Maoveis(max) 2l4 N AR N 13 20 &1 R 28 117 & N 28
37 Moveis(max) | .1[11941] 0 R8 Nn13 20 81 K28 117 98 0 39
38 Moveis(max) | 1111941 N 92 019 27 2 7 25 117 91 na
38 Maoveis(max) 2/4 N 92 N0 19 27 2 7 28 106 56 0 61
38K Moveis(max) | .1[11951 N 92 N0 19 27 2 7 28 Q8 7 N &1
39 Moveis(max) | [[11951 143 009 34 05 9 29 a8 71 0 ]9
39 Moveis(max) 214 143 009 34 05 q 29 81 77 103
39 Moveis(max) | .1[1196R1 143 0 09 34 05 Q29 A7 23 116
40 Moveis(max) | I[[1196A1 217 079 41 39 11 46 AR 98 138
40 Moveis(max) 2[4 217 079 41 39 11 46 45 07 079
40 Moveis(max) | .1[11971 217 079 41 39 11 446 29 04 n2
41 Moveis(max) | 1111971 2 82 5 R9 49 N8 14 24 28 77 152
41 Moveis(max) 2/4 2 82 5 R”9 49 N8 14 24 10 84 244
41 Maoveis(max) | .I[11981 2 82 5 R”9 49 N8 14 24 10 22 597
42 Moveis(max) | I[[1198]1 224 4 71 316 13 32 10 28 [3)
42 Moveis(max) 2/4 224 4 71 316 13 32 94 247
42 Moveis(max) | .1[11991 224 4 71 3168 13 32 24 95 152
43 Moveis(max) | 111991 161 Nn73 3 51 11 88 25 17 N 24
43 Moveis(max) 2/4 161 Nn73 3 51 11 88 27 A9 N 78
43 Moveis(max) | .1[12001 161 073 3 51 11 85 K7 83 137
44 Moveis(max) | 1[12001 0 82 018 5 82 9 99 K8 0A 1158
44 Moveis(max) 214 N 82 N 18 5 82 Q9 99 71 85 101
44 Maoveis(max) | .1[12011 N 8’2 N 18 5 82 Q9 99 a0 /9 0 88
45 Moveis(max) | 1[12011 049 028 Q74 8 33 a0 78 08
45 Moveis(max) 2[4 049 028 Q74 R 33 100 07 0 /9
45 Moveis(max) | .1[12021 049 028 Q74 8 33 113 76 0 38
46 Moveis(max) | 112021 N k3 N17 14 04 (oW a) 113 88 0 36
46 Maoveis(max) 2/4 N K3 NnN17 14 04 [aNa) 116 8 N 24
46 Moveis(max) | J[1203] 0,53 0,17 14,04 6,6 125,36 0,14
47 Moveis(max) | [[12031 0 55 007 18 AR A 31 1254 014
47 Maveis(max) 2l4 N K/ N 07 18 AR A 31 121 8 Nn13
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47 Moveis(max) | .1[12041 N K/ 007 18 A A 31 125 4 014
48 Moveis(max) | 112041 N ’3 N 14 23 71 7 83 125 3A 014
48 Moveis(max) 2[4 0 53 014 23 71 7 83 116 8 n24
48 Moveis(max) | .1[1205] 0 R3 014 23 71 7 83 113 88 0 3A8
49 Moveis(max) | 1[12051 N 49 n2 29 35 Q47 113 76 N 38
49 Moveis(max) 2/4 N 49 n2 29 35 Q47 100 07 N 58
49 Maoveis(max) | .I[12061 N 49 n2 29 35 Q47 an 78 079
50 Moveis(max) | [[12061 0 82 009 35 76 11 15 90 /9 0 8’7
50 Moveis(max) 2/4 0 82 009 3R 76 11 15 71 857 101
50 Moveis(max) | .1[12071 N 82 0 09 35 76 11 15 B8 NA 115
51 Moveis(max) | 1I[12071 161 079 42 81 12 97 R7 83 1 36
51 Moveis(max) 2/4 161 079 42 81 12 97 27 A9 N78
51 Moveis(max) | .1[12081 161 079 42 81 12 97 25 17 n24
K2 Moveis(max) | [[1208]1 224 R K7 50 33 15 45 24 95 18”2
K2 Moveis(max) 214 224 R K7 50 33 15 45 Q4 247
R2 Maoveis(max) | .1[12091 224 R K7 50 33 15 45 10 28 &)
A3 Moveis(max) | 1[1209]1 2 82 4 71 107 11 86 10 22 597
A3 Moveis(max) 2[4 2 82 4 71 107 11 84 10 84 244
A3 Moveis(max) | .1[12101 2 82 4 71 107 11 84 28 77 18”2
R4 Moveis(max) | 1112101 217 N73 17 Q71 29 04 n2
R4 Maoveis(max) 2/4 217 Nn73 17 Q71 45 07 N78
54 Moveis(max) | .1[12111 217 073 17 Q9 71 AR 98 137
[oYa) Moveis(max) | 1[12111 143 N18 4 83 778 A7 23 1158
[oYe) Moveis(max) 214 143 N 18 4 83 778 81 77 102
[oYe) Moveis(max) | .1[12121 143 N 18 4 83 778 a8 71 0 89
56 Moveis(max) | 1[12121 N 92 N 27 8 848 K79 Q8 K7 N 8’1
56 Moveis(max) 2[4 092 027 8 86 579 106 56 0 61
56 Moveis(max) | .1[12131] 092 n27 8 86 K79 117 91 n4a
R7 Moveis(max) | 1112131 N RY N 16 13 36 592 117 98 0 39
K7 Moveis(max) 2/4 N R] N 16 13 36 592 117 8 N 28
K7 Maoveis(max) | .1[12141 N R] N 16 13 36 592 123 68 n2
oY Moveis(max) | 1[12141 N K2 0 0A 18 45 7 83 123 A8 N 21
AR Moveis(max) 2/4 0 6R2 006 18 45 7 83 117 04 n24
B8 Moveis(max) | .1[12151 N 6R2 0 06 18 45 7 83 114 45 N 28
59 Moveis(max) | I[[12151 N A 0 05 24 44 Q 97 114 36 N3
59 Moveis(max) 2/4 N AR 0 05 24 44 Q97 101 9 N 357
59 Moveis(max) | .I[12161 0 66 005 24 44 Q9 97 89 49 n4a
a0 Moveis(max) | [[1216]1 N8| Nn13 31758 12 26 89 12 046
[a10)] Moveis(max) 214 N8 N13 31 75 12 26 A9 4 0 36
[a10)] Maoveis(max) | .1[12171 N8 Nn13 31758 12 26 50 83 0 26
A1 Moveis(max) | I[12171 1 08 14 40 28 147 50 12 0 R85
A1 Maoveis(max) 2l4 1 0A 14 40 28 14 7 20 K9 N 31
a1 Moveis(max) | .I[1218] 1.0A8 14 40 28 14 7 2 KR 1158
A2 Moveis(max) | 112181 N 6K2 224 2 887 8 N8’ 2 27 137
[aV Maoveis(max) 2/4 N K2 224 2 88 8 N’ 154 0 K7
K2 Moveis(max) | .I[RR41 N K2 224 2 87 & NKR 28 Nnna
A3 Moveis(max) | I[855] 0 52 0 51 17 61 7 63 2 9 002
[a¥e] Moveis(max) 214 N K2 N 51 17 61 7 63 22 N &1
A3 Moveis(max) | .1[12191 N K2 N 51 17 61 7 63 3 R2 163
R4 Moveis(max) | 1[12191 132 131 517 14 17 4 38 133
a4 Moveis(max) 2[4 132 131 517 14 17 2303 0 358
a4 Moveis(max) | .1[12201 132 131 517 14 17 R1 45 009
[aYa) Moveis(max) | 112201 121 N 24 5 46 11 84 B2 0 09
[aYa) Moveis(max) 2/4 121 Nn24 5 46 11 84 /9 R2 N13
[aYa) Maoveis(max) | .1[12211 121 N 24 5 46 11 84 a0 1 NnN17
a6 Moveis(max) | 1[12211 12 011 737 Q78 a0 51 017
[3Y4) Moveis(max) 2/4 12 011 737 Q78 102 46 019
[a15) Moveis(max) | .1[12221 12 N 11 7 37 Q78 114 43 N 22
[aV4 Moveis(max) | [[12221 123 N 16 13 A8 7 97 114 53 N 22
[aV4 Moveis(max) 2/4 123 N 16 13 A8 7 97 117 67 N 24
A7 Moveis(max) | .1[12231 123 016 13 6 797 124 01 026
A8/ Moveis(max) | [[12231 127 Nn23 19 84 6 29 124 01 026
[aYal Moveis(max) 214 127 N 23 19 84 A 29 118 05 N 28
AR Maoveis(max) | .1[12241 127 023 19 84 A 29 118 N8 N3
A9 Moveis(max) | 1[12241 133 021 26 23 474 117 99 031
A9 Moveis(max) 2[4 133 021 26 23 474 106 A4 032
A9 Moveis(max) | .I[1225] 133 021 26 23 474 98 28 032
70 Moveis(max) | [[1225] 1,42 0,09 32,82 3,44 98,1 0,34
70 Moveis(max) 2/4 1,42 0,09 32,82 3,44 81,48 0,28
70 | Moveis(max) | J[1226]| 1,42 0,09 32,82 3,44 66,39 0.3
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71 Moveis(max) | I[1226] 1 58 031 39 58 42 6A 11 035
71 Moveis(max) | 2/4 1 58 031 39 58 42 44 73 035
71 Maoveis(max) | .[12271 158 031 39 58 4 2 28 01 102
72 Maoveis(max) | I[12271 179 103 46 29 4 66 27 71 0 K5
72 Moveis(max) | 2/4 179 103 46 29 4 6R 11 41 401
72 Moveis(max) | .I[1228] 179 103 46 29 4 6A 1133 8 21
73 Moveis(max) | 1112281 132 56 377 15 38 1144 8 21
73 Maoveis(max) 214 132 56 377 15 38 Q9 37 4 01
73 Maoveis(max) | .1[1229] 132 56 377 15 38 23 K2 0 K7
74 Moveis(max) | 1112201 126 144 397 12 74 23 78 108
74 Moveis(max) | 2/4 126 144 397 12 74 3R 0R 038
74 Moveis(max) | .1[1230] 126 144 397 12 74 5A 85 037
75 Maoveis(max) | 112301 119 031 471 10 87 K712 0 32
75 Maoveis(max) 214 119 031 4 71 10 87 7172 028
75 Moveis(max) | .1[1231] 119 031 471 10 87 an 16 0133
76 Moveis(max) | 1112311 117 n12 85 913 an 38 031
76 Maoveis(max) 214 117 012 85 93 100 37 03
76 Maoveis(max) | .1[12321 117 012 85 93 113 95 028
77 Maoveis(max) | 1[12321] 117 01 12 85 792 114 08 027
77 Moveis(max) | 2/4 117 01 12 85 792 117 48 026
77 Moveis(max) | .I[1233] 117 01 12 85 792 126 08 024
78 Maoveis(max) | 1[1233] 116 015 17 65 67 126 13 024
78 Maoveis(max) 214 116 015 17 65 67 122 47 023
78 Moveis(max) | .1[1234] 116 015 17 65 67 126 13 024
79 Moveis(max) | 1112341 117 023 22 02 5 53 126 08 024
79 Moveis(max) | 2/4 117 023 22 92 553 117 48 026
79 Maoveis(max) | .I[1235] 117 023 22 92 A A3 114 08 027
80 Maoveis(max) | I[1235] 117 021 28 61 46 113 95 028
20 Moveis(max) | 2/4 117 021 28 A1 46 100 37 013
20 Moveis(max) | .I[123A] 117 021 28 A1 46 an 38 031
81 Moveis(max) | I[123A] 119 009 3472 534 an 16 033
81 Moveis(max) | 2/4 119 009 3472 534 7172 028
81 Maoveis(max) | .1[12371] 119 009 34 72 K34 K712 0 32
82 Moveis(max) | 1112371 126 0234 4114 5 88 56 85 037
82 Moveis(max) | 2/4 126 034 4114 588 3R 0R 038
892 Moveis(max) | .I[1238] 126 034 4114 5 88 23 78 1.0A
83 Maoveis(max) | I[1238] 132 111 47 R8 6 25 23 K2 0 K7
83 Maoveis(max) 214 132 111 47 K8 6 25 9 37 396
83 Moveis(max) | .I1[1230] 132 111 47 58 6 25 1144 811
84 Moveis(max) | 1112391 179 553 112 14 11 33 81
84 Moveis(max) | 2/4 179 553 112 14 11 41 305
84 Moveis(max) | 1112401 179 553 1192 14 27 71 055
85 Maoveis(max) | 112401 158 142 129 11 21 28 01 102
85 Moveis(max) | 2/4 158 142 129 11 21 44 73 035
85 Moveis(max) | .1[12411 1 58 142 129 11 21 AR 11 035
8A Moveis(max) | 1112411 142 03 387 914 AR 39 03
86 Maoveis(max) 214 142 03 3 87 914 81 48 028
8A Moveis(max) | .1[1242] 142 03 387 914 98 1 034
87 Moveis(max) | 1112421 133 011 7 88 734 a8 28 032
87 Moveis(max) | 2/4 133 011 7 88 734 10R R4 032
87 Maoveis(max) | .1[1243] 133 011 7 88 734 117 99 031
88 Maoveis(max) | 1[1243] 127 0 06 12 /K2 573 118 08 03
88 Moveis(max) | 2/4 127 00A 12 52 573 118 05 028
88 Moveis(max) | .1[1244] 1927 0 0R 12 59 573 124 01 026
89 Moveis(max) | 1112441 123 009 17 83 417 124 01 026
89 Maoveis(max) 214 123 009 17 83 417 117 67 024
89 Maoveis(max) | .1[1245] 123 009 17 83 417 114 53 022
an Moveis(max) | I[1245] 12 008 23 87 30R 114 43 022
an Moveis(max) | 2/4 192 0058 23 87 30R 102 46 019
an Moveis(max) | .I[124A] 19 n0s 23 87 30R an 51 n17
91 Maoveis(max) | 1[1246]1 121 0 06 30 78 477 a0 1 017
91 Maoveis(max) 214 121 0 06 30 78 4 77 69 82 013
91 Moveis(max) | .1[12471 121 00A 3078 477 52 009
92 Moveis(max) | 1112471 132 n1s 38 38 53R 5145 009
92 Maoveis(max) 214 132 015 38 38 5 36 23 03 0 35
92 Moveis(max) | .1[1248]1 132 015 38 38 5 36 4 38 131
93 Maoveis(max) | 1[1248] 052 2 62 4 61 551 3 62 162
93 Moveis(max) | 2/4 052 2 82 4 /1 5 51 22 081
93 Moveis(max) | J[856] 0,52 2,62 4,61 5,51 2,69 0,02
1 Permanentes | 1[851] -102,74 0,51 32,65 -8,18 1,3 -0,88
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1 Permanentes 2/4 -102 74 0 51 3373 -8 18 -9 07 -104
1 Permanentes | .I[11591 -102 74 0 51 34 81 -8 18 -19 78 -192
2 Permanentes | I[1159] -150 84 11 11 -40 64 11 77 -12 06 -0 51
2 Permanentes 2/4 -150 84 11 11 -38 05 11 77 17 45 -8 84
2 Permanentes | .I[11601 -150 84 11 11 -35 47 11 77 45 03 -17 17
3 Permanentes | 111801 -189 5R 434 -28 A3 9 16 45 79 -15 29
3 Permanentes 2/4 -189 5R 4 34 -26 04 9 1A AR 29 -18 48
3 Permanentes [ .I[11611 -189 AR 434 -23 45 9 16 84 85 2174
4 Permanentes | 111611 -209 93 -0 A3 -15 93 6 44 85 32 -19 72
4 Permanentes 2/4 -209 93 -0 A3 -13 34 6 44 96 3 -19 25
4 Permanentes | .I[11R21 -209 93 -0 A3 -10 75 A 44 105 33 -18 77
Y Permanentes | I[11R21 -222 AR -2 26 -3 01 338 105 51 -17 71
5 Permanentes 214 -222 66 -2 26 -042 338 106 79 -16 02
5 Permanentes | .I[11631 -222 66 -2 26 217 338 106 14 -14 33
6 Permanentes | 111631 -230 97 -213 904 012 106 03 -13 96
&) Permanentes 2/4 -230 97 -2 13 12 B3 n12 97 A -12 37
() Permanentes [ .I[11641 -230 97 -2 13 15 11 012 87 24 -10 77
7 Permanentes | I[11641 -236 A7 -1 82 22 8K/ -3 27 86 84 -10 78
7 Permanentes 2/4 -236 /7 -1 82 25 43 -327 AR 74 -9 /K7
7 Permanentes | .I[1165]1 -236 A7 -1 (2 28 02 -3 27 48 A9 -8 36
fal Permanentes | I[11R5] -240 94 -1 58 35 AR5 -6 91 48 02 -8 A3
8 Permanentes 214 -240 94 -1 A8 3824 -6 91 20 31 -7 44
8 Permanentes | .I[11661 -240 94 -1 A8 40 83 -6 91 -9 34 -6 25
9 Permanentes | I[11664]1 -244 56 -323 48 34 -11 21 -10 27 -6 81
9 Permanentes 2/4 -244 56 -323 5093 -11 21 -47 5 -4 39
9 Permanentes | .I[11R71 -244 56 -323 K3 /2 -11 21 -86 A7 -197
10 Permanentes | I[11671 -246 88 -12 98 61 13 -17 73 -87 86 -4 61
10 Permanentes 2/4 -246 88 -12 98 Al 71 -17 73 -134 67 512
10 Permanentes | .I[1168]1 -246 88 -12 98 66 3 -17 73 -183 43 14 86
11 Permanentes | 111881 -247 21 12 53 -66 A5 20 77 -183 27 14 85
11 Permanentes 2/4 -247 21 12 K3 -84 06 20 77 -134 26 5 45
11 Permanentes | .I[11R91 -247 21 12 K3 -R1 47 20 77 -87 18 -3 0R
12 Permanentes | 111691 -246 11 2 KR8 -R3 87 14 28 -85 08 -1 36
12 Permanentes 2/4 -246 11 2 K8 -51 28 14 28 -46 55 -3 29
12 Permanentes | .1[11701 -246 11 2 K8 48 7 14 28 -9 N5 -5 23
13 Permanentes | 1[11701 -244 39 0 /3 -41 19 1004 -8 1 -4 71
13 Permanentes 214 -244 39 0”3 -38 6 1004 21 82 -5 11
13 Permanentes | 1[11711 -244 39 0”3 -36 01 1004 49 8 -5 51
14 Permanentes | 1111711 -243 27 -0 02 284 6 48 50 49 -5 26
14 Permanentes 2/4 -243 27 -0 N2 -25 81 A 48 70 82 -5 25
14 Permanentes | .1[11721 -243 27 -0 N2 -23 23 R 48 !0 21 -5 24
15 Permanentes | 1111721 -242 AR -0 N -15 51 219 29 R -5 13
15 Permanentes 2/4 -242 68 -0 08 -12 93 319 100 29 -5 07
15 Permanentes | .1[11731 -242 8 -0 N8 -10 34 319 109 02 -5 01
16 Permanentes | 1111731 -242 51 0 -2 59 0 109 1A -4 98
16 Permanentes 2l4 -242 51 0 0 0 110 13 -4 98
16 Permanentes | .1[11741 -242 51 0 2 K9 0 109 16 -4 98
17 Permanentes | 1111741 -242 8 008 1034 -319 109 02 -5 01
17 Permanentes 2/4 -242 68 008 12 93 -3 19 100 29 -5 07
17 Permanentes | .I[1175] -242 A8 008/ 15 51 -3 19 89 A3 -5 13
18 Permanentes | I[1175] -243 27 002 2323 -6 48 89 21 -5 24
18 Permanentes 2/4 -243 27 002 25 81 -6 48 70 82 -5 25
18 Permanentes | .I[1176R]1 -243 27 002 284 -6 48 50 49 -5 26
19 Permanentes | I[117AR]1 -244 39 -0 K3 36 01 -10 04 49 8 -5 51
19 Permanentes 2/4 -244 39 -0 /53 38 A -10 04 21 82 -5 11
19 Permanentes [ I[11771 -244 39 -0 /A3 41 19 -10 04 -8 1 -4 71
20 Permanentes | 1111771 -246 11 -2 KR8 487 -14 28 -9 05 -5 23
20 Permanentes 2/4 -246 11 -2 K8 51 28 -14 28 -46 55 -3 29
20 Permanentes | .I[1178] -246 11 -2 K8 K3 /7 -14 28 -85 08 -1 36
21 Permanentes | I[11781 -247 21 -12 A3 /1 47 2077 -87 18 -3 0
21 Permanentes 214 -247 21 -12 83 684 06 2077 -134 26 5 457
21 Permanentes | .1[11791 -247 21 -12 83 B6 B5 2077 -183 27 14 857
22 Permanentes | 1[1179]1 -246 88 12 98 -8 3 17 73 -183 43 14 86
22 Permanentes 2/4 -246 88 12 98 -A3 71 17 73 -134 67 512
22 Permanentes [ .I1[11801 -246 88 12 98 -61 13 17 73 -87 86 -4 61
23 Permanentes | I[11801 -244 56 323 -K3 /A2 11 21 -86 87 -1 97
23 Permanentes 2/4 -244 56 323 -50 93 11 21 -47 5 -4 39
23 Permanentes | .I[11811 -244 56 323 -48 34 11 21 -10 27 -6 81
24 Permanentes | I[11811 -240 94 1 58 -40 83 6 91 -9 34 -6 25
24 Permanentes 2/4 -240 94 1 RR -38 24 A 91 20 31 -7 44
24 Permanentes | J[1182] | -240,94 1,58 -35,65 6,91 48,02 -8,63
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25 Permanentes | I[11821 -236 A7 162 -28 02 327 48 A9 -8 36
25 Permanentes 2/4 -236 A7 162 -25 43 327 AR 74 -9 57
25 Permanentes [ .I[11831 -236 K7 162 -22 85 327 86 84 -10 78
26 Permanentes | II11831 -230 97 213 -15 11 -0 12 ’7 24 -10 77
26 Permanentes 2/4 -230 97 213 -12 A3 -0 12 97 6 -12 37
26 Permanentes | .1[11841 -230 97 213 -9 04 -0 12 106 03 -13 96
27 Permanentes | 1111841 -222 6R 2 26 -217 -3 38 106 14 -14 33
27 Permanentes 214 -222 66 2 26 042 -3 38 106 79 -16 02
27 Permanentes | .I[11851 -222 66 2 26 301 -3 38 105 51 -17 71
28 Permanentes | I[1185] -209 93 0 R3 10 75 -6 44 105 33 -18 77
28 Permanentes 2/4 -209 93 0 R3 1334 -6 44 96 3 -19 25
28 Permanentes | .I[118AR]1 -209 93 0 R3 15 93 -R 44 8K 32 -19 72
29 Permanentes | I[1186A] -189 AR -4 34 2345 -0 16 84 85 2174
29 Permanentes 2/4 -189 AR -4 34 26 04 -9 16 66 29 -18 48
29 Permanentes | .I[11871 -189 AR -4 34 28 AR -9 16 45 79 -15 29
30 Permanentes | I[11871 -150 84 -11 11 3547 -11 77 45 03 -17 17
30 Permanentes 214 -150 84 -11 11 38 05 -11 77 17 45 -8 84
30 Permanentes [ .I[11881 -150 84 -11 11 40 64 -11 77 -12 06 -0 51
31 Permanentes | I[1188]1 -102 74 -0 51 -34 81 818 -19 78 -192
31 Permanentes 2/4 -102 74 -0 51 -33 73 818 -9 07 -104
31 Permanentes | .I[R521 -102 74 -0 51 -32 5 818 13 -0 88
32 Permanentes | I[8531 -03 23 29 10 64 6 81 0 62 014
32 Permanentes 2/4 -03 23 29 11 72 6 81 -2 87 -0 76
32 Permanentes | .I[11891 -03 23 29 12 8 6 81 -A7 -1 /7
33 Permanentes | I[11891 -137 14 -1 35 -33 11 -212 -1 21 -0 71
33 Permanentes 2/4 -137 14 -1 35 -30 53 -2 12 22 A5 031
33 Permanentes [ .1[11901 -137 14 -1 35 -27 94 -2 12 44 58 132
34 Permanentes | 1111901 -166 42 033 -22 95 -1 39 44 91 097
34 Permanentes 2/4 -166 42 033 -20 36 -1 39 61 15 073
34 Permanentes | 111911 -166 42 033 17 77 -1 39 75 45 0 49
35 Permanentes | 1111911 -172 A8 N 76 -12 45 -0 84 75 A2 n4a?2
25 Permanentes 2/4 -172 R] N 76 -9 8A -0 A ]3 9K -0 15
35 Permanentes | .1[11921 -172 68 076 -7 27 -0 84 a0 41 -072
36 Permanentes | 1[11921 -174 74 07 -2 09 -0 32 a0 46 -0 74
36 Permanentes 2/4 -174 74 07 N5 -0 32 91 0R -127
36 Permanentes | .1[1193]1 -174 74 n7 209 -0 32 ]9 71 -179
37 Permanentes | 1[1193] -177 87 044 8 22 026 89 A5 -1 758
37 Permanentes 2/4 -177 87 044 10 8 0 26 82 K1 -2 08
37 Permanentes | .1111941 -177 87 n4a4 13 39 026 7344 -2 41
38 Permanentes | 1111941 -182 78 n2 18 5A 094 73 25 -2 33
28 Permanentes 2/4 -182 78 n2 21 15 Nnaa KRR 3R -2 47
28 Permanentes | .[[11951 -182 78 n?2 23 73 Nnoa 41 K3 -2 A2
39 Permanentes | I[1195] -188 97 017 29 01 1758 41 23 -2 49
39 Permanentes 2/4 -188 97 017 31 /9 1758 18 5 -2 A2
39 Permanentes | .1[119R]1 -188 97 n17 34 18 175 -6 17 -2 75
a0 Permanentes | I[119R]1 -195 51 N 8K 20 A4 272 -A R -2 KRR
40 Permanentes 2/4 -195 51 0 87 42 29 272 -37 29 -319
40 Permanentes | .1[11971 -195 51 0 8K/ 44 81 272 -9 93 -3 83
41 Permanentes | 1[11971 -200 83 4 55 50 34 4 06 -70 52 -2 75
41 Permanentes 2/4 -200 83 4 55 52 03 4 06 -109 25 -6 16
41 Permanentes [ .I[11981 -200 83 4 55 KR /K2 4 06 -149 92 -9 /A8
42 Permanentes | I[1198]1 -203 16 -4 61 -K5 14 -4 11 -149 71 -0 49
42 Permanentes 2/4 -203 16 -4 61 -52 R/ -4 11 -109 33 -6 03
42 Permanentes | 111991 -203 16 -4 61 -49 96 -4 11 -70 89 -2 K8
43 Permanentes | 1111991 -202 78 -0 87 -44 42 -2 8 -70 3 -36
43 Permanentes 214 -202 78 -0 87 -41 83 -2 8 -37 95 -2 95
43 Permanentes | .1I12001 -202 78 -0 87 -39 25 -28 -7 K5 23
44 Permanentes | 1112001 -201 16 -0 N8 -33 77 -1 88 -7 12 -2 45
44 Permanentes 2/4 -201 16 -0 N8’ -31 18 -1 88 17 23 -2 38
44 Permanentes | .1[12011 -201 1A -0 N8 -28 K9 -1 88 29 RAK -2 32
45 Permanentes | 1[12011 -199 A3 007 -23 29 -114 39 946 -2 38
45 Permanentes 2/4 -199 A3 007 207 -114 56 45 -2 44
45 Permanentes | .1[12021 -199 A3 007 -18 12 -114 7101 -2 49
46 Permanentes | 1112021 -198 71 0 0A -12 92 -0 /K3 71 19 -2 51
46 Permanentes 214 -198 71 0 06 -10 33 -0 /3 79 91 -2 KR
46 Permanentes [ .I[12031 -198 71 0 06/ -7 74 -0 /A3 86 A9 -2 K9
47 Permanentes | I[12031 -198 41 0 -2 K9 0 86 75 -26
47 Permanentes 2/4 -198 41 0 0 0 R7 72 -2 6
a7 Permanentes | .1[12041 -198 41 0 2 59 0 86 75 -26
48 Permanentes | 1112041 -108 71 -0 NA 774 N K3 2R A9 -2 RO
48 Permanentes 2l4 -108 71 -0 0AR 10 33 N0 R”3 79 91 -2 KK
48 Permanentes [ .I[1205] -198 71 -0 06 12 92 0”3 71 19 -2 51
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49 Permanentes | I[1205] -199 A3 -0 07 18 12 114 7101 -2 49
49 Permanentes 2/4 -199 A3 -0 07 207 114 56 45 -2 44
49 Permanentes [ .I[12061 -199 A3 -0 07 23 29 114 39 946 -2 38
50 Permanentes | I[1206A]1 -201 16 008 28 K9 1 88 39 A5 -2 32
50 Permanentes 2/4 -201 16 008 3118 1 88 17 23 -2 38
50 Permanentes | .1[12071 -201 16 008 3377 1 88 -712 -2 45
51 Permanentes | 1112071 -202 78 N 87 39 25 28 -7 55 213
51 Permanentes 214 -202 78 0 87 41 83 28 -37 95 -2 95
51 Permanentes | .I[1208]1 -202 78 0 87 44 42 28 -703 -36
52 Permanentes | I[1208]1 -203 16 4 61 49 96 4 11 -70 89 -2 K8
52 Permanentes 2/4 -203 18 4 61 52 K5 4 11 -109 33 -6 03
K2 Permanentes | .1[1209]1 -203 1R 4 61 K5 14 4 11 -149 71 -9 49
A3 Permanentes | 1112091 -200 83 -4 K5 -K5 /K2 -4 06 -149 92 -9 /A8
A3 Permanentes 2/4 -200 83 -4 K5 -52 93 -4 06 -109 25 -6 16
R3 Permanentes | 112101 -200 83 -4 K5 -50 34 -4 06 -70 52 -2 75
54 Permanentes | 1112101 -195 51 -0 85 -44 81 272 -A9 93 -3 83
K4 Permanentes 214 -195 51 -0 85 -42 29 -2 72 -37 29 -319
54 Permanentes [ .1[12111 -195 51 -0 85 -39 4 272 -6 6 -2 K/
Yo Permanentes | 1112111 -188 97 -017 -34 18 -1758 -6 17 -2 75
Yo Permanentes 2/4 -188 97 -0 17 -31 59 -1758 18 5 -2 A2
55 Permanentes | .1[12121 -188 97 -0 17 -29 01 -1758 41 23 -2 49
56 Permanentes | 1[1212] -182 78 -0 2 -23 73 -0 94 41 53 -2 82
56 Permanentes 2/4 -182 78 -02 -21 15 -0 94 58 3A 247
56 Permanentes | .1[1213]1 -182 78 -02 -18 KA -0 94 73 25 -2 33
K7 Permanentes | I[1213] -177 87 -0 44 -13 39 -0 26 7344 -2 41
57 Permanentes 2/4 -177 87 -0 44 -10 8 -0 26 ]2 51 -2 N8’
K7 Permanentes [ .1[12141 -177 87 -0 44 -8 22 -0 26 89 A5 -1 758
K8 Permanentes | 1112141 -174 74 -07 -309 032 89 71 -1 79
58 Permanentes 2/4 -174 74 -07 -0 5 032 91 0AR -1 27
58 Permanentes | .I[1215] -174 74 -07 2 09 032 a0 46 -0 74
59 Permanentes | I[1215] -172 A8 -0 76 727 0 8A an 41 -0 72
2Y¢] Permanentes 2/4 -172 R] -0 76 9 AR N 8A ]3 9K -0 15
59 Permanentes | .I[1216]1 -172 68 -0 76 12 45 0 84 75 A2 042
A0 Permanentes | I[1216A]1 -166 42 -0 33 17 77 139 75 45 049
[a\0] Permanentes 2/4 -1686 42 -0 33 20 3R/ 139 61 15 Nn73
[a\0)] Permanentes | .1[12171 -1R8R 42 -0 33 22 95 139 44 91 097
61 Permanentes | 1112171 -137 14 135 27 94 212 44 58 132
61 Permanentes 2/4 -137 14 135 30 /83 212 22 65 031
A1 Permanentes | .I[1218]1 -137 14 135 33 11 212 -1 21 -0 71
R2 Permanentes | I[1218]1 -93 23 -29 -12 8 -6 81 -A7 -1 67
A2 Permanentes 2l4 -03 23 -29 -11 72 -6 81 -2 87 -0 76
A2 Permanentes | .I[R541 -03 23 -29 -10 R4 -6 81 0 R2 N 14
A3 Permanentes | I[8K51 -94 29 -11 83 15 K4 12 71 0 56 -0 96
A3 Permanentes 2/4 -94 29 -11 83 16 B2 12 71 -4 46 2 65
2% Permanentes | .1[12191 -94 29 -11 53 177 12 71 -9 83 R 25
R4 Permanentes | 1112101 -135 17 -12 14 -33 87 -0 !4 -5 06 7 43
a4 Permanentes 2/4 -135 17 -12 14 -31 28 -0 84 19 37 16 K4
A4 Permanentes | .1[12201 -135 17 -12 14 -28 RO -0 84 41 86 25 A4
[a1a) Permanentes | 1112201 -172 9 054 -23 64 02 42 25 22 47
[a1a) Permanentes 2/4 -172 9 N 54 -21 05 02 59 N1 22 07
85 Permanentes [ .1[12211 -172 9 0 5R4 -18 46 02 73 83 21 66
[a1a) Permanentes | 1112211 -185 47 375 -12 97 095 74 04 19 82
[a14) Permanentes 2/4 -185 47 375 -10 38 0 95 R2 8 17 01
AR Permanentes | .1[12221 -18K8 47 375 -7 8 0 95 ]9 /1 14 2
R7 Permanentes | 1[12221 -187 21 3 59 -2 34 173 89 AR 13 48
A7 Permanentes 214 -187 21 3 /59 024 173 90 47 10 78
A7 Permanentes | .I[12231 -187 21 3 /9 2 83 173 89 32 8 08
AR Permanentes | I[1223] -185 08 26 R824 2 K7 89 24 7 88
AR Permanentes 2/4 -185 N8 26 10 83 2 K7 82 N9 503
AR Permanentes | .1[12241 -185 N8 26 13 42 2 R7 72 99 398
69 Permanentes | 1112241 -181 R7 181 18 78 3 /3 72 77 4 05
A9 Permanentes 2/4 -181 R7 181 21 37 3 R”3 K7 71 27
A9 Permanentes | .I[1225] -181 K7 181 23 96 3 /3 40 72 134
70 Permanentes | I[1225] -177 75 1 89 29 23 4 66 40 35 1 58
70 Permanentes 214 -177 75 1 89 31 82 4 66 17 46 016
70 Permanentes [ .I[12261 177 75 1 89 34 4 4 66 -7 37 -1 26
71 Permanentes | I[1226A] -174 5 346 30 45 6 06 -7 88 -0 99
71 Permanentes 2/4 -174 5 346 42 04 6 06 -38 44 -3 A8
71 Permanentes | .1[12271 -174 5 346 44 62 6 0A -70 94 -6 18
72 Permanentes | 1112271 -172 33 q 28 49 23 17 -71 61 -4 AR
72 Permanentes 2l4 -172 33 q 28 51 82 R17 -109 5 -11 R4
72 Permanentes [ .I[1228] -172 33 Q9 28 54 41 817 -149 34 -18 6
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73 Permanentes | I[1228]1 -170 74 -9 07 -53 99 -7 -149 19 -18 5
73 Permanentes 2/4 -170 74 -9 07 -51 41 -7 -109 A7 -117
73 Permanentes [ .I1[12291 -170 74 -9 07 -48 82 -7 -72 08 -4 9
74 Permanentes | 1112291 -169 92 -302 -44 29 -4 86 -71 41 -6 33
74 Permanentes 2/4 -169 92 -3 02 -41 83 -4 86 -39 22 -4 06
74 Permanentes | .1[12301 -169 92 -3 02 -39 04 -4 86 -8 97 -1 79
75 Permanentes | 1112301 -1R9 9R -0 98 -34 02 -3 30 -8 46 )
75 Permanentes 214 -169 96 -0 98 -31 43 -3 39 16 08 -1 27
75 Permanentes | .1[12311 -169 96 -0 98 -28 85 -3 39 38 A9 -0 54
76 Permanentes | 1112311 -170 38 -0 12 -23 61 -2 18 39 05 -0 72
76 Permanentes 2/4 -170 38 -0 12 -21 02 -2 15 KR 78 -0 A3
76 Permanentes | .1[12321 -170 38 -0 12 -18 43 -2 158 70 58 -0 K4
77 Permanentes | I[1232] -170 7 007 -13 12 -104 70 79 -0 83
77 Permanentes 2/4 -170 87 007 -10 A3 -104 79 66 -0 A9
77 Permanentes | .1[1233] -170 87 007 -794 -104 86 K9 -0 74
78 Permanentes | 1112331 -170 76 0 -2 59 0 86 AR -0 77
78 Permanentes 214 -170 76 0 0 0 87 A3 -0 77
78 Permanentes | .1[12341 -170 76 0 2 K9 0 86 AR -0 77
79 Permanentes | 1112341 -170 87 -0 07 794 104 86 79 -0 74
79 Permanentes 2/4 -170 87 -0 07 10 ”3 104 79 66 -0 RO
79 Permanentes | .1[1235] -170 7 -0 07 1312 104 7079 -0 A3
80 Permanentes | I[1235] -170 38 012 18 43 215 70 58 -0 K4
&0 Permanentes 2/4 -170 38 012 21 02 2158 KR 78 -0 A3
20 Permanentes | .I[123A]1 -170 38 012 23 61 2158 39 05 -0 72
81 Permanentes | I[123A4] -189 9AR 098 28 857 339 38 A9 -0 54
81 Permanentes 2/4 -1R9 9R 0 98 3143 339 16 N8 -127
81 Permanentes [ .I[12371 -169 96 0 98 34 02 339 -8 46 -2
’2 Permanentes | I[12371 -169 92 302 3004 4 86 -8 97 -1 79
’2 Permanentes 2/4 -169 92 302 41 3 4 86 -39 22 -4 06
’2 Permanentes | .I[1238] -169 92 302 44 22 4 86 -71 41 -6 33
83 Permanentes | I[1238] -170 74 9 N7 48 82 7 -72 08 -4 9
83 Permanentes 2l4 -170 74 907 51 41 7 -109 A7 117
83 Permanentes | .I[12391 -170 74 907 5399 7 -149 19 -18 5
’4 Permanentes | 1[1239] -172 33 -9 28 -54 41 -8 17 -149 34 -18 6
24 Permanentes 2/4 -172 33 -9 28 -51 82 -8 17 -109 5 -11 64
4 Permanentes | .1[12401 -172 33 -9 28 -49 23 -8 17 -71 61 -4 AR
fo1a) Permanentes | 1112401 -174 5 -3 46 -44 62 -6 06 -7094 -6 18
fo1a) Permanentes 2/4 -174 5 -3 46 -42 04 -6 06 -38 44 -3 A8
212 Permanentes | 1112411 -174 5 -3 46 -39 45 -6 06 -7 88 -0 99
214 Permanentes | 1112411 -177 75 -1 89 344 -4 A -7 37 -1 26
2R Permanentes 2/4 -177 75 -1 89 -31 82 -4 AR 17 46 N 1A
214 Permanentes | .1[12421 -177 75 -1 89 -29 23 -4 AR 40 35 1 88
’7 Permanentes | 1112421 -181 R7 -1 81 -23 96 -3 /3 40 72 134
’7 Permanentes 2/4 -181 K7 -1 81 -21 37 -3 /83 K7 71 27
’7 Permanentes | .1[1243]1 -181 K7 -1 81 -18 78 -3 /53 72 77 4 05
88 Permanentes | 1112431 -185 NK 2R -13 42 -2 K7 72 99 298
88 Permanentes 2/4 -185 08 26 -10 83 -2 /57 82 09 503
88 Permanentes | 1112441 -185 08/ -2 6 -8 24 -2 57 89 24 7 88
]9 Permanentes | 1112441 -187 21 -3 50 -2 83 -173 89 32 & 08
]9 Permanentes 2/4 -187 21 -3 50 -0 24 -173 an 47 10 78
]9 Permanentes [ .I[12451 -187 21 -3 /59 234 -173 89 A8/ 13 48
an Permanentes | I[1245] -185 47 -3758 78 -0 95 89 /1 14 2
an Permanentes 2/4 -185 47 -3 75 10 38 -0 95 R2 8 17 01
an Permanentes | .I[124R]1 -18K8 47 -3 758 12 97 -0 95 74 04 19 82
91 Permanentes | I[124A]1 -172 9 -0 54 18 46 -02 73 83 21 AR
91 Permanentes 214 -172 9 -0 /4 21 05 -02 59 01 22 07
91 Permanentes | 1[12471 -172 9 -0 54 23 64 -02 42 25 22 47
92 Permanentes | 1112471 -135 17 12 14 28 A9 084 41 86 25 64
92 Permanentes 2/4 -135 17 12 14 31 28 N84 19 37 16 54
92 Permanentes | .1[1248] -135 17 12 14 33 87 N84 -5 06 743
a3 Permanentes | I[1248] -94 29 11 /53 177 -12 71 -9 83 6 25
93 Permanentes 2/4 -94 29 11 /A3 -16 82 -12 71 -4 46 2 65
a3 Permanentes | . I[R56R1 -94 29 11 A3 -15 54 -12 71 0 56 -0 96
1 Maoveis(min) | I[8511 -0 18 -0 K5 -4 58 -7 13 -0 44 -0 01
1 Maoveis(min) 214 -0 18 -0 /KA -4 K8 -7 13 -3 89 -0 6
1 Maoveis(min) [ .1[11591 -0 18 -0 K5 -4 K8 -7 13 -7 K8 -12
2 Maoveis(min) [ 111591 -3 88 -0 94 -32 89 -9 81 -10 03 -0 93
2 Moveis(min) 2/4 -3 88 -0 94 -32 89 -9 81 -7 83 -0 22
2 Moveis(min) [ .1[11801 -3 88 -0 904 -32 89 -9 81 -8 06 -0 11
2 Maveis(min) | I11AR01 -3 3 -0 14 -26 42 -8 AR -8 N7 -0 NA
2 Maveis(min) 2/4 -3 13 -0 14 -2R 42 -8 AR -9 N2 -0 N7
3 Moveis(min) [ .1[11611 -33 -0 14 -26 42 -8 K8 -12 35 -0 N9
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4 Maoveis(min) | I111611 -3 05 -0 08 -20 /K9 -6 92 -12 45 -0 0/
4 Moveis(min) 214 -3 05 -0 0K -20 K9 -6 92 -15 88 -0 0K
4 Maveis(min) |.1[11621 -3 05 -0 N8/ -20 /9 -6 92 -19 32 -0 N9
5) Maveis(min) | 1111621 -2 89 -0 N9 -15 49 -5 15 -19 42 -0 N9
A Moveis(min) 214 -2 89 -0 09 -15 49 -5 15 -22 93 -0 11
5 Moveis(min) | .1[1163] -2 89 -0 09 -15 49 -5 15 -26 45 -0 13
6 Moveis(min) | II11631 2758 -0 09 -11 01 -4 44 -26 K4 -0 13
6 Maveis(min) 2/4 -2 75 -0 N9 -11 01 -4 44 -30 15 -0 15
) Maveis(min) | .1[11641 -2 75 -0 N9 -11 01 -4 44 -33 75 -017
7 Maoveis(min) | I[11641 -2 56 -0 09 -7 1 -3 71 -33 85 -0 18
7 Moveis(min) 214 -2 58 -0 09 -7 1 -3 71 -37 K5 -0 19
7 Moveis(min) | .I[1165]1 -2 58 -0 09 -7 1 -3 71 -41 25 -02
8 Maveis(min) | I[11651 -2 31 -0 03 -372 -2 83 -41 3R -0 22
8 Maoveis(min) 2/4 -2 31 -0 03 -372 -2 83 -45 17 -0 22
8 Maoveis(min) | .1[11661 -2 31 -0 03 -372 -2 83 -48 OR -0 23
9 Moveis(min) | II11661 -2 04 -0 19 -124 -2 88 -49 09 -0 28
9 Maveis(min) 2/4 -2 04 -0 19 -124 -2 86 -3 29 -0 28
9 Maveis(min) | .I[11671 -2 04 -0 19 -124 -2 86 -h9 KR -0 /K2
10 Maveis(min) | 111671 -1 88 -1.09 -1 27 -9 78 -049
10 Maoveis(min) 214 -1 88 -109 -1 27 -BR 75 -2 44
10 Moveis(min) | .I[1168]1 -1 88 -109 -1 27 -79 97 -5 29
11 Maveis(min) | I[11681 -1 A2 -394 -40 42 -11 46 -80 92 -5 3
11 Maoveis(min) 2/4 -1 A2 -394 -40 42 -11 46 -60 88 -2 K2
11 Moveis(min) |.1[11691 -1 62 -394 -40 42 -11 46 -h14 -0 /2
12 Maoveis(min) | I111691 -1 65 -0 78 -35 N2 -9 9 -h1 14 -0 /7
12 Moveis(min) 214 -1 65 -0 78 -35 N2 -99 -43 R7 -0 31
12 Maveis(min) |.1[11701 -1 65 -0 78 -35 02 -99 -38 K2 -0 31
13 Maveis(min) | 1111701 -1 82 -0 18 297 -8 48 -38 72 -0 26
13 Maoveis(min) 214 -1 82 -0 18 =297 -8 48 -35 R -0 25
13 Moveis(min) | .1[11711 -1 82 -0 18 =297 -8 48 -33 R4 -0 25
14 Moveis(min) | 1111711 -1 98 -0 0K -24 58 -6 87 -33 59 -024
14 Moveis(min) 214 -1 98 -0 0’ -24 58 -6 87 -31 8 -0 23
14 Maveis(min) |.1[11721 -1 96 -0 08 -24 K8 -6 85 -29 61 -0 22
15 Maoveis(min) | 1111721 -2 02 -0 06 -19 79 -5 41 -29 56 -0 21
15 Moveis(min) 214 -2 02 -0 0A -19 79 -5 41 -27 66 -02
15 Moveis(min) | .1[1173] -2 02 -0 0R -19 79 -5 41 25 77 -02
16 Maveis(min) | 1111731 -2 01 -0 07 -15 34 -4 94 25 72 -0 19
16 Maoveis(min) 2/4 -2 01 -0 07 -15 346 -4 94 -23 91 -0 19
16 Moveis(min) |.1[11741 -2 01 -0 07 -15 36 -4 94 2572 -019
17 Moveis(min) | 1111741 -2 02 -0 09 -11 3 -4 49 2577 -02
17 Moveis(min) 214 -2 02 -0 09 =113 -4 49 -27 B8 -02
17 Moveis(min) | .1[1175]1 -2 02 -0 N9 =113 -4 49 -29 AR -0 21
18 Maveis(min) | 1111751 -1 96 -0 N9 -7 65 -3 88 -29 /1 -0 22
18 Maoveis(min) 214 -1 96 -0 09 -7 65 -3 88 -31 6 -0 23
18 Moveis(min) | .1[1176]1 -1 98 -0 09 -7 65 -3 88 -33 59 -024
19 Moveis(min) | 1111761 -1 82 -0 04 -4 45 -2 99 -33 R4 -0 25
19 Maoveis(min) 2/4 -1 82 -004 -4 45 -2 99 -35 8K -0 25
19 Moveis(min) | .1[11771 -1 82 -0 04 -4 45 -2 99 -3R 72 -0 26
20 Maoveis(min) | 1111771 -1 65 -0 19 -3 5 -2 K9 -38 B2 -0 31
20 Moveis(min) 214 -1 65 -0 19 -3 5 -2 K9 -43 R7 -0 31
20 Maveis(min) |.1[11781 -1 65 -0 19 -35 -2 K9 -h1 14 -0 /K7
21 Maveis(min) | 1111781 -1 A2 -11 -3 36 -2 42 -h14 -0 /1
21 Moveis(min) 214 -1 62 -11 -3 36 =242 -60 88 -2 K2
21 Moveis(min) | .1[1179] -1 62 -11 -3 3R =242 -80 92 -5 3
22 Moveis(min) | 1111791 -1 88 -394 -394 -10 01 -79 97 -5 29
22 Maveis(min) 2/4 -1 88 -394 -304 -10 01 -68 75 -2 44
22 Maveis(min) |.1[11801 -1 88 -394 -304 -10 01 -9 78 -049
23 Maoveis(min) | 1111801 -2 04 -0 76 -33 79 -7 65 -9 56 -0 /2
23 Moveis(min) 214 -2 04 -0 76 -33 79 -7 65 -3 29 -0 28
23 Moveis(min) | .1I11811 -2 04 -0 76 -33 79 -7 65 -49 09 -0 28
24 Maveis(min) | 1111811 -2 31 -017 -28 18 -6 18 -48 98 -0 23
24 Maoveis(min) 2/4 -2 31 -017 -28 18 -6 18 -45 17 -0 22
24 Maoveis(min) |.1I11821 -2 31 -017 -28 18 -6 18 -41 36 -0 22
25 Moveis(min) | 1111821 -2 58 -0 07 -22 85 -5 16 -41 25 -02
25 Maveis(min) 2/4 -2 K6 -0 07 -22 65 -5 16 -37 K55 -0 19
25 Maveis(min) | .1[11831 -2 K6 -0 07 -22 R -5 16 -33 8K -0 18
26 Maveis(min) | 1111831 -2 75 -004 -17 27 -4 39 -33 75 -017
26 Maoveis(min) 214 275 -0 04 -17 27 -4 39 -30 15 -0 15
26 Moveis(min) | .1I11841 2758 -0 04 -17 27 -4 39 -26 K4 -0 13
27 | Moveis(min) | I[1184] | -2,89 20,05 12 23,62 226,45 2013
27 Moveis(min) 2/4 -2,89 -0,05 -12 -3,62 -22,93 -0,11
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27 Moveis(min) | .1[11851 -2 89 -0 05 -12 -3 (2 -1942 -0 09
28 Moveis(min) | I[1185]1 -3 05 -0 04 -6 71 -2 41 -19 32 -0 09
28 Maveis(min) 2/4 -3 05 -004 -6 71 -2 41 -15 88 -0 N8/
28 Maveis(min) |.1[1186A1 -3 05 -004 -6 71 -2 41 -12 45 -0 08
29 Maoveis(min) | I[11861 -313 -0 03 -4 74 -0 99 -12 35 -0 09
29 Moveis(min) 214 -313 -0 03 -4 74 -0 99 -9 02 -0 07
29 Moveis(min) | .1[11871 -313 -0 03 -4 74 -0 99 -8 07 -0 05
30 Maveis(min) | 111871 -3 88 -0 22 -4 K2 -0 82 -8 06 -0 11
30 Maoveis(min) 2/4 -3 88 -0 22 -4 K2 -0 82 -7 K3 -0 22
30 Maoveis(min) |.1[11881 -3 88 -0 22 -4 K2 -0 82 -10 03 -0 93
31 Moveis(min) | II1188]1 -0 18 -1 91 -12 72 -1 69 -7 K8 -12
31 Moveis(min) 214 -0 18 -1 91 -12 72 -1 A9 -3 89 -06
31 Maveis(min) II8521 -0 18 -1 91 -12 72 -1 69 -044 -0 01
32 Maveis(min) | I[R53] -0 15 -2 24 -2 85 -8 OR -1 16 -004
32 Maoveis(min) 214 -0 15 =224 -2 85 -8 08 -5 89 -0 88
32 Moveis(min) | .1I1189]1 -0 15 -2 24 -2 88 -8 0K -12 3 -179
33 Maveis(min) | 1111891 -4 83 -141 -40 28 -147 -16 18 -146
33 Maveis(min) 2/4 -4 83 -141 -40 28 -147 -9 19 -04
33 Maveis(min) |.1[11901 -4 83 -141 -40 28 -147 -9 K9 -0 A3
34 Maoveis(min) | 1111901 -4 09 -013 -31 75 -12 26 96 -0 23
34 Moveis(min) 214 -4 09 -0 13 -31 75 -12 26 -10 41 -0 33
34 Maveis(min) |.1[11911 -4 09 -013 -31 75 -12 26 -12 65 -042
35 Maveis(min) | 1111911 -377 -0 05 =24 44 -10 02 =127 -0 37
35 Moveis(min) 214 -3 77 -0 05 =24 44 -10 02 -16 35 -0 35
35 Maoveis(min) |.1111921 -3 77 -0 05 =24 44 -10 02 -20 06 -0 32
36 Moveis(min) | 1111921 -3 ”2 -0 0A -18 45 -7 93 -20 11 -03
36 Maveis(min) 2/4 -3 K2 -0 06 -18 45 -7 93 =24 1 -0 28
36 Maveis(min) |.1[11931 -3 K2 -0 06 -18 45 -7 93 -28 1 -0 27
37 Maoveis(min) | I[11931 -3 22 -017 -13 36 -6 04 -28 16 -0 27
37 Moveis(min) 214 -3 22 -017 -13 36 -6 04 -32 51 -0 33
37 Moveis(min) |.1111941 -3 22 -017 -13 36 -6 04 -368 R7 -0 41
38 Moveis(min) | 1111941 -2 81 -0 27 -8 88 -K 79 -36 94 -043
38 Maoveis(min) 2/4 -2 81 -0 27 -8 86 -5 79 -41 71 -0 /K7
38 Maoveis(min) |.1[11951 -2 81 -0 27 -8 88 -5 79 -46 47 -0 71
39 Moveis(min) | I[1195] -2 35 -0 18 -4 83 -7 78 -46 K5 -0 78
39 Moveis(min) 214 -2 35 -0 18 -4 83 -7 78 -h1 74 -0 84
39 Maveis(min) |.1[11961 -2 35 -0 18 -4 83 -7 78 -h6 93 -0 91
40 Maveis(min) | 1111961 -1 92 -0 73 17 -9 71 -7 02 -1 08
40 Maoveis(min) 214 -1 92 -0 73 17 -9 71 -3 34 -0 5”4
40 Moveis(min) | .1I11971 -1 92 -073 17 -9 71 -72 89 -0 09
41 Moveis(min) | 1111971 -1 858 -4 71 -1 07 -11 KA -73 09 -11
41 Moveis(min) 214 -1 858 -4 71 -1 07 -11 84 -87 08 -2 87
41 Maveis(min) |.1[11981 -1 85 -4 71 -107 -11 86 -104 A3 -6 86
42 Maoveis(min) | I[11981 177 -5 K9 -50 33 -15 47 -106 23 -6 89
42 Moveis(min) 214 177 -5 K9 -50 33 -15 47 -80 01 27
42 Moveis(min) [.1I1199]1 177 -5 K9 -50 33 -15 47 -5 13 -11
43 Maveis(min) | 1111991 -1 76 -0 79 -42 81 -12 98 -64 9 -0 21
43 Moveis(min) 214 -176 -0 79 -42 81 -12 98 -3 AR -0 /5
43 Maoveis(min) |.1112001 -176 -0 79 -42 81 -12 98 -45 77 -1 08
44 Moveis(min) | 1112001 -1 92 -0 09 -3” 76 -11 16 -45 R7 -09
44 Maveis(min) 2/4 -1 92 -0 N9 -35 76 -11 16 -41 05/ -0 84
44 Maveis(min) |.1[12011 -192 -0 N9 -35 76 -11 16 -37 76 -0 77
45 Maoveis(min) | 1112011 =213 -02 -29 35 -947 -37 71 -07
45 Moveis(min) 214 =213 -0 2 -29 35 -947 -35 07 -0 56
45 Moveis(min) [ .1I12021 -213 -0 2 -29 35 -947 -32 5 -0 41
46 Maveis(min) | 1112021 -2 36 -014 -23 71 -7 83 -32 47 -0 39
46 Maoveis(min) 2/4 -2 36 -014 =23 71 -7 83 -30 3 -03
46 Maoveis(min) |.1I12031 -2 36 -014 -23 71 -7 83 -28 13 -0 21
47 Moveis(min) | 1112031 -2 45 -0 07 -18 AB -6 31 -28 1 -0 21
47 Moveis(min) 214 -2 45 -0 07 -18 AR -6 31 -26 3 -0 19
47 Maveis(min) |.1[12041 -2 45 -0 07 -18 A -6 31 -28 1 -0 21
48 Maveis(min) | 1112041 -2 36 -017 -14 04 -6 A -28 13 -0 21
48 Moveis(min) 214 -2 36 -017 -14 04 -6 6 -30 3 -03
48 Moveis(min) [ .1[1205] -2 38 -017 -14 04 -6 6 -32 47 -0 39
49 Maveis(min) | 1112051 -2 13 -0 28 -9 74 -8 33 -32 5 -0 41
49 Maveis(min) 2/4 -2 13 -0 28 -9 74 -8 33 -35 07 -0 56
49 Maveis(min) | .1[12061 -2 13 -0 28 -9 74 -8 33 -37 71 -07
A0 Maoveis(min) | I[12061 -1 92 -0 18 -K B2 -9 99 -37 76 -077
A0 Moveis(min) 214 -1 92 -0 18 -5 R2 -9 99 -41 05 -0 84
50 Moveis(min) [ .1I12071 -1 92 -0 18 -5 82 -9 99 -45 A7 -09
51 Moveis(min) | 1112071 -178 -0 73 -3 K1 -11 KRR -4K 77 -1 08
A1 Moveis(min) 214 -1 76 -0 73 -3 51 -11 /K5 -A3 K8 -0 K5
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51 Maoveis(min) | .1[12081 -176 -0 73 -3 51 -11 K5 -64 89 -0 21
”2 Moveis(min) | II1208]1 177 -4 71 -3 18 -13 32 -5 13 -11
R2 Maveis(min) 2/4 -177 -4 71 -3 16 -13 32 -80 01 -2 A9
R2 Maveis(min) |.1[12091 -177 -4 71 -3 16 -13 32 -106 23 -6 87
R3 Maoveis(min) | 1112091 -1 85 -K K7 -49 N8 -14 23 -104 63 -6 84
R3 Moveis(min) 214 -1 85 -5 K7 -49 N8 -14 23 -87 0R -2 66
A3 Moveis(min) [ .1I12101 -1 85 -5 K7 -49 N8 -14 23 -73 09 -11
R4 Maveis(min) | 1112101 -1 92 -0 79 -41 39 -11 46 -72 89 -0 N9
R4 Maoveis(min) 2/4 -1 92 -0 79 -41 39 -11 46 -3 34 -0 ”h4
h4 Maoveis(min) |.1I12111 -1 92 -0 79 -41 39 -11 46 -K7 02 -1 08
oYa) Moveis(min) | 1112111 -2 35 -0 09 -34 N5 -9 28 -56 93 -0 91
foYa) Moveis(min) 214 -2 35 -0 09 -34 NA” -9 28 -h1 74 -0 84
Yol Maveis(min) |.1[12121 -2 35 -0 N9 -34 05 -9 28 -46 K5 -0 78
6 Maveis(min) | 1112121 -2 81 -0 19 =27 2 -723 -46 47 -0 71
A6 Maoveis(min) 214 -2 81 -019 =27 2 -7 23 -41 71 -0 /7
oY) Moveis(min) | .1[1213] -2 81 -0 19 =27 2 -7 23 -36 94 -043
R7 Maveis(min) | 1112131 -3 22 -013 -20 81 -5 24 -36 87 -0 41
R7 Maveis(min) 2/4 -3 22 -013 -20 81 -5 24 -32 51 -0 33
R7 Maveis(min) |.1[12141 -3 22 -0 13 -20 81 - 24 -28 16 -0 27
A8 Maoveis(min) | 1112141 -3 /K2 -0 07 -14 K8 -6 K2 -28 1 -0 27
A8 Moveis(min) 214 -3 ”2 -0 07 -14 58 -6 /K2 -24 1 -0 28
AR Maveis(min) |.1[1215]1 -3 K2 -0 07 -14 A8 -6 K2 -20 11 -03
R9 Maveis(min) | 1112151 -377 -0 08 -8 18 -8 G5 -20 0A -0 32
RQ Moveis(min) 214 -3 77 -0 0K -8 18 -8 5 -16 35 -0 35
1] Maoveis(min) | .1[12161 -3 77 -0 08 -8 18 -8 65 =127 -0 37
680 Moveis(min) | 1112161 -4 09 -0 13 -5 02 -10 74 -12 A5 -042
60 Maveis(min) 2/4 -4 09 -0 13 -5 02 -10 74 -10 41 -0 33
60 Maveis(min) | .1[12171 -4 09 -0 13 -5 02 -10 74 -9 A -0 23
61 Maoveis(min) | I[12171 -4 83 =112 -4 62 -12 79 -9 /9 -0 /3
61 Moveis(min) 214 -4 83 =112 -4 52 -12 79 -9 19 -04
61 Moveis(min) | .1[1218] -4 83 -112 -4 B2 -12 79 -16 18 -145
B2 Moveis(min) | 1112181 -0 15 -2 89 -20 04 -7 35 -12 3 -177
62 Maoveis(min) 2/4 -0 15 -2 89 -20 94 -7 35 -5 89 -0 87
B2 Maoveis(min) 1IRK41 -0 15 -2 89 -2094 -7 35 -116 -0 04
A3 Moveis(min) | I[R55] -0 14 -2 B3 -4 61 -5 51 -049 -0 02
A3 Moveis(min) 214 -0 14 -2 B3 -4 61 -5 51 -4 79 -0 16
63 Maveis(min) |.1[12191 -014 -2 A3 -4 61 -5 K1 -9 91 -0 32
/4 Maveis(min) | 1112191 -4 87 -0 15 -38 38 -5 36 -13 04 -02
64 Maoveis(min) 214 -4 87 -0 15 -38 38 -5 36 -8 93 -0 09
R4 Moveis(min) | .1I1220]1 -4 87 -0 15 -38 38 -5 36 -9 49 -0 R4
1Y Moveis(min) | 1112201 -4 21 -0 0R -30 78 -4 77 -9 5 -0 32
1Y Moveis(min) 214 -4 21 -0 0R -30 78 -4 77 -10 28 -0/
(31 Maveis(min) |.1[12211 -4 21 -0 06 -30 78 -4 77 -14 13 -0 AR
66 Maoveis(min) | I[12211 -39 -0 05 -23 87 -3 96 -14 2 -0 62
A6 Moveis(min) 214 -39 -0 05 -23 87 -3 94 -18 17 -0 (2
(214 Moveis(min) [ .1[12221] -39 -0 05 -23 87 -3 94 -22 15 -0 B2
/7 Maveis(min) | 1112221 -372 -0 N9 -17 83 -4 07 =22 23 -0 K9
R7 Moveis(min) 214 -372 -0 N9 -17 83 -4 07 -26 33 -0 R5
R7 Maoveis(min) | .1[1223] =372 -0 09 -17 83 -4 07 -30 44 -0 73
A8 Moveis(min) | I[1223] -3 /7 -0 0A -12 K2 -5 AR -30 /K2 -0 74
68 Maveis(min) 2/4 -3 /7 -0 06 -12 /K2 -5 AR -34 78 -0 83
AR Maveis(min) |.1[1224] -3 K7 -0 06 -12 /K2 -5 AR -39 05 -0 97
69 Maoveis(min) | 1112241 -345 -0 11 -7 88 -7 38 -39 13 -101
/9 Moveis(min) 214 -345 -0 11 -7 88 -7 38 -43 K7 =117
/9 Moveis(min) | .I[1225] -345 -0 11 -7 88 -7 38 -48 02 -1 32
70 Maveis(min) | I[1225]1 -3 32 -03 -3 87 -9 25 -48 1 -143
70 Maoveis(min) 2/4 -3 32 -0 3 -3 87 -9 25 -h2 75 -13
70 Maoveis(min) | .1[1226]1 -3 32 -03 -3 87 -9 25 -K7 39 -116
71 Moveis(min) | II1226]1 -3 18 -144 -1 29 -11 37 -K7 48 -1 35
71 Moveis(min) 214 -3 18 -144 -1 29 -11 37 -B?2 AR -0 28
71 Maveis(min) |.1[12271 -3 18 -144 -1 29 -11 37 -70 46 -0 28
72 Maveis(min) | 1112271 -3 07 -5 A -112 -14 2 -70 85 -0 24
72 Moveis(min) 214 -3 07 -5 6 =112 -14 2 -81 8 -0 85
72 Moveis(min) | .I[1228] -3 07 -5 6 -112 -14 2 -0 73 -1 61
73 Maveis(min) | 1112281 -2 KR -1 11 -47 K8 -6 25 -97 02 -1 87
73 Maveis(min) 2/4 -2 K -1 11 -47 58 -6 25 -72 A3 -104
73 Maveis(min) |.1[1229] -2 K8 -1 11 -47 K8 -6 25 -60 84 -0 32
74 Maoveis(min) | I[1229]1 -2 B3 -0 34 -41 14 -5 88 -60 B3 -0 39
74 Moveis(min) 214 -2 B3 -0 34 -41 14 -5 88 -K1 /7 -0 29
74 Moveis(min) [ .1112301 -2 A3 -0 34 -41 14 -5 88 -45 26 -1 35
75 Moveis(min) | 1112301 -2 AR -0 N9 -34 72 -K 34 -45 17 -1 1A
75 Moveis(min) 214 -2 B6 -0 .09 -34 72 -5 34 -41 6 -13
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75 Moveis(min) |.1[12311 -2 66 -0N9 -34 72 -5 34 -38 91 -143
76 Moveis(min) | II12311 -2 684 -021 -28 61 -4 6 -38 8A -1 32
76 Moveis(min) 2[4 -2 64 -0 21 -28 61 -4 6 -36 48 -117
76 Moveis(min) |[.1[12321 -2 84 -0 21 -28 61 -4 6 -34 1 -102
77 Moveis(min) | 1[12321 -2 61 -0 23 -22 92 56 -34 06 -0 98
77 Moveis(min) 2/4 -2 681 -0 23 -22 92 56 -31 84 -0 92
77 Moveis(min) | .1[12331 -2 681 -0 23 -22 92 568 -29 A4 -0 &7
78 Moveis(min) | 1[12331] -2 B8 -0 15 -17 65 -6 77 -29 A -0 84
78 Moveis(min) 2/4 -2 B8 -0 15 -17 65 -6 77 -27 55 -0 857
78 Moveis(min) |.1[12341 -2 B8 -0 15 -17 65 -8 77 -29 6 -0 86
79 Maoveis(min) | 1[12341 -2 61 -01 -12 87 -7 99 -29 A4 -0 &7
79 Moveis(min) 2/4 -2 681 -01 -12 87 -7 99 -31 84 -0 92
79 Moveis(min) |.l[12351 -2 61 -01 -12 85 -7 99 -34 06 -0 98
80 Moveis(min) | I[1235] -2 84 -012 -8 53 -9 37 -34 1 -102
80 Moveis(min) 214 -2 64 -012 -85 -9 37 -36 48 -1 158
80 Moveis(min) | .I[12361 -2 684 -012 -85 -9 37 -38 8A -13
81 Moveis(min) | 112361 -2 AR -0 31 -4 71 -10 93 -38 91 -142
81 Moveis(min) 2[4 -2 AR -0 31 -4 71 -10 93 -41 A -1 28
81 Moveis(min) |[.l[12371 -2 AR -0 31 -4 71 -10 93 -45 17 -1 15
82 Moveis(min) | 1[12371 -2 63 -142 -3 97 -12 81 -45 26 -133
]2 Moveis(min) 2/4 -2 83 -142 -3 97 -12 81 -51 K7 -0 29
82 Moveis(min) |.l[12381 -2 A3 -142 -3 97 -12 81 -60 A3 -0 39
83 Moveis(min) | I[1238] -2 B8 -5 A3 377 -15 44 -60 84 -0 32
83 Moveis(min) 214 -2 K8 -5 K3 377 -15 44 -72 A3 -104
83 Moveis(min) | .1[12391 -2 B8 -5 R3 -3 77 -15 44 -97 02 -1 87
4 Maoveis(min) | I[12301 -307 -103 -46 29 -4 A -8 73 -1 61
84 Moveis(min) 2[4 -3 07 -103 -46 29 -4 66G -81 8 -0 857
84 Moveis(min) |[.1[12401 -3 07 -103 -46 29 -4 AR -70 A5 -0 24
85 Moveis(min) | 1112401 -318 -0 31 -39 R8 -4 2 -70 46 -0 28
858 Moveis(min) 2/4 -318 -0 31 -39 58 -4 2 -A2 BA -0 28
858 Moveis(min) | .1112411 -318 -0 31 -39 58 -4 2 -R7 48 -133
Al Maoveis(min) | 1112411 -3 32 -0 N9 -32 82 -344 -R7 A9 -1158
84 Moveis(min) 2/4 -3 32 -0 09 -32 82 -344 -2 75 -1 28
86 Moveis(min) | .1[12421 -3 32 -0N9 -32 82 -344 -48 1 -142
7 Moveis(min) | 1[12421 -3458 -021 -26 23 -4 82 -48 02 -13
7 Moveis(min) 2/4 -3458 -0 21 -26 23 -4 82 -43 K7 -1 158
’7 Moveis(min) |.1[12431 -345 -0 21 -26 23 -4 82 -39 13 -1
88 Moveis(min) | 1[12431 -3 /K7 -0 23 -19 84 -6 32 -39 N5 -0 96
88 Moveis(min) 214 -3 /7 -0 23 -19 84 -6 32 -34 78 -0 83
88 Moveis(min) | .1112441 -3 /7 -0 23 -19 84 -8 32 -30 /K2 -074
89 Maoveis(min) | 112441 -372 -016 -13 A -7 9 -30 44 -0 73
K9 Moveisa(min) 2l4 -372 -016 -13 A -7 9 -26 33 -0 AR
89 Moveis(min) |[.l[1245]1 -372 -0 16 -13 A -79 -22 23 -0 /K9
an Moveis(min) | 1[1245]1 -39 -0 11 -7 37 -9 2 -22 15 -0 61
an Moveis(min) 2/4 -39 -0 11 -7 37 -9 /2 -18 17 -0 /1
an Moveis(min) | .1[12461 -39 -0 11 -7 37 -9 A2 -14 2 -0 /1
q1 Moveis(min) | 1[1246]1 -4 21 -0 23 -5 44 -11 62 -14 13 -0 AR
a1 Moveis(min) 214 -4 21 -0 23 -5 46 -11 A2 -10 28 -049
91 Moveis(min) | .1[12471 -4 21 -0 23 -5 46 -11 82 958 -0 32
Q2 Maoveis(min) | 1[12471 -4 87 -129 -5 17 -13 91 -049 -0 A3
92 Moveis(min) 2[4 -4 87 -129 -5 17 -13 91 -8 93 -0 09
Q92 Moveis(min) |[.I[1248]1 -4 87 -129 -5 17 -13 91 -13.04 -0 2
a3 Moveis(min) | 1[12481 -014 -0 51 -17 61 -7 83 -9 91 -0 32
Q3 Moveis(min) 2/4 -014 -0 51 -17 61 -7 83 -4 79 -016
93 Moveis(min) | .I[856R1 -014 -0 51 -17 61 -7 A3 -049 -002

5.5.2 Dimensionamento

Concreto: fck = 25 Mpa ; Ago: CA-50
ELU.:yf=14;yc=14;ys=1,15

Fadiga: coeficiente definido por flutuagéo de tensdes.

Cobrimento das armaduras = 30 mm




SESTEIO =/

EMPRESA CE

ENGEMIN

engenfiana e gecooia

T I A

ConsPEL

0,75

55.2.1 Segdes estudadas.
1 2 3 4 5 6 74 9 10 14 12 13 14 15 16
5 1,5! 15 l 1,5J| 1,5! 1,5|l WEJ‘ WEJ‘ 15l 15 WEJ‘ WEl 15‘{ 15J| 15J|
0,75 ‘ 13.50 16,50/2
5.5.2.11 Long.1:
5.5.2.1.1.1 Flex&do : h=150cm ; d= 142cm ; bf = 360m
~ Mg Mp+ Mp™ Mmax As . As X
Secao | ey | (tfm) | (tfm) | (tfm) | (cm?) | "29192 | taq (cmo)
1 -9,83 4,38 -13,04 | -22,87 5,31 1,00 7,97
2 4225 | 52,00 -9,50 9425 | 21,90 1,00 21,90
3 74,04 | 90,51 | -14,20 | 164,55 | 38,24 1,00 38,24
4 89,68 | 114,53 | -22.23 | 204,21 | 47,56 1,00 47,56
5 89,24 | 124,01 | -30,52 | 213,25 | 49,56 1,00 49,56
6 72,77 | 117,99 | -39,13 | 190,76 | 44,33 1,00 44,33
168,45 | 39,17 1,00 -39,15
7 40,35 | 98,10 | -48,10 775 178 100 775
58,22 13,53 1,00 14,00
7,88 66,10 | -57.48 65,36 | 14,98 1,00 -19,47
71,61 | 27,71 | -70,46 | -142,07 | 34,04 1,00 -34,04
10 -149,34 | 9,37 | --97,02 | -246,36 | 60,22 1,00 -60,22
11 71,41 | 23,78 | -60,63 | -132,04 | 31,63 1,00 -31,63
48,66 11,31 1,00 11,31
12 -8,46 57,12 1 45,17 -52.63 | 12,06 1,00 -16,29
129,43 | 30,08 1,00 32,16
13 39,05 | 90,38 | -38,86 .19 0.0 100 0.0
14 70,79 | 114,08 | -34,06 | 18559 | 43,13 1,00 43,13
15 86,66 | 126,08 | -29,60 | 212,74 | 4944 1,00 49 44
16 87,63 | 126,13 | -27,55 | 213,76 | 49,68 1,00 49,68
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55.21.2 Cortante: h =150 cm ; d = 142 cm ; bw = 60 cm
— p d Ase Fadig
~ Vg Vp+ Vp Vmax w AsexFad.
Secdo | | oany | o | @h (k%;’ m (can)Z/ a | (cm2m)
1 -33,87 | 517 | -39,10 | 72,97 | 11,99 | 12,95 | 1,40 18,10
2 2869 | 546 | -38,38 | 67,07 | 11,02 | 11,46 | 1,56 17,91
3 -18,46 | 7,36 | -30,78 [ 4924 | 8,09 | 6,95 | 224 15,58
4 7,80 | 1360 | -23,87 | 3167 | 520 | 251 3,30 8,28
5 2,83 | 19,84 | 1783 | 2267 | 3,73 | 025 | 460 1,15
6 1342 | 26,23 [ -1258 | 39,65 | 6,52 | 4,54 | 349 15,86
7 23,9 | 32,82 | -7,88 | 56,78 | 9,33 | 8,86 1,88 16,63
8 3440 | 3958 | -387 | 73,98 | 12,16 | 1322 | 1,34 17,71
9 4462 | 4130 | -1,29 | 8592 | 1412 | 16,23 | 1,07 17,40
10e | 54,41 | 4629 | -1,12 | 100,70 | 16,55 | 19,97 | 1,00 19,97
10d [ -53,99 | 3,77 [ -47,58 | 101,57 | 16,69 | 20,19 | 1,00 20,19
11 4882 | 397 | -4114 ] 8996 | 14,78 | 1712 | 1,08 18,42
12 | -39,04 | 471 | -3472 | 7376 | 12,12 | 13,15 | 1,22 16,10
13 | -28,85 | 850 | -2861 [ 5746 | 944 | 9,03 1,68 15,15
14 | -1843 ] 1285 | 2292 | 4135 | 6,79 | 495 | 295 14,61
15 7,94 | 1765 | -1765 | 2559 | 420 | 097 | 3,68 3,57
16 0,00 | 18,03 [ -18,03 | 18,03 | 2,96
55.22 Long. 2
5.5.2.2.1 Flexdo: h=150cm ;d =142 cm; bf =420 cm
. Mg Mp+ Mp™ Mmax As . As x
Secao | iy | wim) | (tfm) | (tfm) | (cm?) | 729192 |taqicme)
1 -6,70 255 | -16,18 | -22.88 | -524 1,00 -5,24
2 4491 | 5063 | -960 | 9554 | 22,20 1,00 22,20
3 7562 | 89,49 | -12,70 | 165,11 | 38,37 1,00 38,37
4 90,46 | 114,45 | -20,11 | 204,91 | 47,62 1,00 47 62
5 89,65 | 123,60 | -28,16 | 213,25 | 49,55 1,00 49 42
6 73,25 | 117,91 | -36,94 | 191,16 | 44,42 1,00 44,42
139,94 | 32,52 1,11 36,15
7 4123 | 98,71 | -46,55 530 124 100 124
60,38 | 14,03 1,06 14,84
-6,60 66,98 | 57,02 -63,62 | -14,78 1,25 -18,42
9 70,52 | 28,77 | -73,09 | -143,61 | -34,21 1,00 | -34,21
10 -149,71 | 9,40 [-106,23 | -25594 | -6399 | 1,00 | -63,99
11 70,30 | 25,17 | 64,89 [ -13519 | -31,92 | 1,00 | -31,92
50,94 | 11,84 1,01 11,96
12| 712 1 9806 | 4567 5509 T 07 | 1.28 | -15.71
13 39,96 | 90,78 | -37,71 | 130,74 | 30,38 1,05 31,98
14 71,19 | 113,88 | -32,47 | 185,07 | 43,00 1,00 43,00
15 86,75 | 125,36 | -28,13 | 212,11 | 49,30 1,00 49,30
16 87,72 | 12540 | -28,10 | 213,12 | 49,53 1,00 47,53
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55.22.72 Cortante: h=150cm ;d =142 cm ; bw = 60 cm
~ Vg Vp+ Vp~ | Vmax twd Ase AsexFad.
Secdo | | th | th th | (kgfim?) | emam) | P39 | (cmam)
1 3311 | 346 |-4028| 7339 | 1206 | 1306 | 1,37 17,85
2| g5 | 462 | 3175 5470 | 899 8,34 2,89 24,09
3 | 4p45| 502 |-2444| 3689 | 6,06 3,83 3,14 12,03
4 | -2,09 | 818 | -18,45| 20,54 | 3,37
5 8,22 | 14,58 | -13,36 | 22,80 | 3,75
6 | 18,56 | 20,81 | -8,86 | 39,31 6,46 4,45 2,72 12,12
7 | 3159 | 27,20 | 4,83 | 58,79 | 9,66 9,37 1,39 13,01
8 | 39,64 | 34,05 | 1,70 | 73,69 | 12,11 13,14 | 1,11 14,60
9 |5034 | 41,39 | 1,07 | 91,73 | 1507 | 17,69 | 1,00 17,69
10e | 55,52 | 49,08 | -0,25 | 104,60 | 17,19 | 20,95 | 1,00 20,95
10d | gy, | 241 | 50,33 | 10547 | 1733 | 2147 | 1,00 21,17
11 | 4q4p | 316 | 4821 0263 | 1522 | 1792 | 118 21,15
12 | 5577 | 351 |-3576 | 6753 | 1110 | 1159 | 1,38 16,04
13 | ,30q | 582 |-2035| 5264 | 865 7,82 1,84 14,37
14| 1,9y | 974 |-2371| 3663 | 602 3,77 3,62 13,66
15 | -7,74 | 14,04 | 17,91 | 2565 | 4,21 0,99 4,10 4,06
16 | 0,00 | 18,66 | -18,66 | 18,66 | 3,07
5.5.2.3 Long.3
55.2.31 Flexdao:h=150cm ;d =142 cm ; bf =420 cm
~ Mg Mp+ Mp™ Mméx As . As X
S€ed0 | ifmy | (tfm) | (tfm) wm) | m? | F919% | taq cm?)
1 19,78 | 4,26 | -10,03 | -29,81 6,83 1,00 6,83
2 4579 | 4582 | -8,07 91,61 | 21,29 | 1,00 21,29
3 8532 | 78,38 | -12,45 | 163,69 | 38,04 | 1,00 38,04
4 105,51 | 98,43 | 19,42 | 203,94 | 47,39 | 1,00 47,39
5 106,03 | 106,32 | 26,54 | 212,35 | 49,35 | 1,00 49,35
6 86,84 | 101,02 | -33,85 | 187,86 | 43,66 | 1,00 43,66
7 48,02 | 83,95 | -41,36 | 131,97 | 30,67 | 1,02 31,28
46,43 | 10,79 | 1,00 10,79
8 10271 56,70 | -49.09 59551360 | 1.37 | 18.63
9 87,86 | 23,94 | -50,78 | 147,64 | 3517 | 1,00 35,17
10 183,43 | 8,24 | -80,92 | 264,35 | 66,64 | 1,00 66,64
11 87,18 | 20,67 | -51,14 | 138,32 | 32,75 | 1,00 32,75
40,12 9,32 1,00 9,32
12 905 | 4917 | 8872 oo 1095 | 137 | 15,00
13 49.80 | 77,30 | -33,59 | 127,10 | 29,54 | 1,00 29,54
14 89,21 | 97,35 | 2956 | 186,56 | 43,36 | 1,00 43,36
15 109,02 | 107,49 | 2572 | 216551 | 50,32 | 1,00 50,32
16 110,13 | 107,54 | 23,91 | 217,67 | 50,59 | 1,00 50,59
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55.2.3.2 Cortante:h=150cm ;d =142 cm ; bw =60 cm
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Segdo (th‘i \ZS; \(/t?)_ \(/tTrﬁi( (k;\?;ng) (CQSZ/em) Fad fad'.o\(i;)z(/m)
1 4064 | 377 | 4ygq | 7353 | 1208 | 1309 | 1,16 15,18
2 | -2863 | 452 | 50, | 5505 | 9,05 8,43 | 1,52 12,81
3| -1593 | 474 | ,p0 | 3652 | 6,00 3,74 | 2,81 10,51
4 301 | 671 | 45,9 | 1850 | 3,04 — |
5 9.94 | 1200 | ) | 2194 | 361 — |
6 22,85 | 17,27 | -7,10 | 40,12 | 6,59 465 | 217 10,09
7 35,65 | 22,65 | -3,72 | 58,30 | 9,58 925 |1,18 10,92
8 48,34 | 2818 | -1,24 | 76,52 | 12,57 | 13,85 | 1,00 13,85
9 61,13 | 33,79 | -1,00 | 94,92 | 1560 | 1851 | 1,00 18,51

10e | 66,30 | 39,40 | -0,25 | 105,70 | 17,37 | 21,23 | 1,00 21,23
10d | 66,65 | 261 | 4, 107,07 | 17,59 | 2157 | 1,00 21,57
11| 53,87 | 336 | 55, | 8889 | 14,61 16,98 | 1,00 16,98
12| 4119 | 350 | 5o | 1089 | 1165 | 1243 | 1,11 12,43
13| 2840 | 445 |, oo | 5298 | 871 791 | 1,52 7,91
14| 1551 | 765 | 197q | 3530 | 580 343 | 3,31 3,43
15 | -259 | 1130 | ('35 | 17,95 | 295 S
16 000 | 14,98 | 4:98 14,98 | 246 S
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5.6 Cortinas

5.6.1 Esforgos

Definidos no “MIDAS/CIVIL”, Ver ilustracao e tabelas a seguir.

; i
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Axial | Shear-y | Shear-z | Torsion | Moment-y | Moment-z

Elem Load Part (tonf) (tonf) (tonf) | (tonf*m) | (tonf*m) (tonf*m)
3228 | Moveis(max) | 1[783] 0.01 0.02 0.03 0.01 0 0
3228 | Moveis(max) | 2/4 0.01 0.02 0.03 0.01 0.03 0
3228 | Moveis(max) | JI737] 0.01 0.02 0.03 0.01 0.07 0
3229 | Moveis(max) | 1[785] 0.01 0 0.03 0.07 0 0
3229 | Moveis(max) | 2/4 0.01 0 0.03 0.07 0.03 0
3229 | Moveis(max) | J[14531 | 0.01 0 0.03 0.07 0.07 0.01
3230 | Moveis(max) | 1[7371 0.03 0.01 0.08 0.06 0.08 0.01
3230 | Moveis(max) | 2/4 0.03 0.01 0.08 0.06 0.38 0
3230 | Moveis(max) | J[14561 | 0.03 0.01 0.08 0.06 0.68 0
3231 | Moveis(max) | 1[14531 | 0.03 0 0.08 0.28 0.08 0
3231 | Moveis(max) | 2/4 0.03 0 0.08 0.28 0.38 0
3231 | Moveis(max) | J[14551 | 0.03 0 0.08 0.28 0.68 0
3232 | Moveis(max) | 1114551 | 0.19 0.01 0.15 0.45 0.71 0,01
3232 | Moveis(max) | 2/4 0.19 0.01 0.15 0.45 1.26 0
3232 | Moveis(max) | JI851] 0.19 0.01 0.15 0.45 1.81 0.02
3233 | Moveisimax) | 1[14561 | 0.19 0.02 0.15 0.08 0.71 0.01
3233 | Moveis(max) | 2/4 0.19 0.02 0.15 0.08 1.26 0
3233 | Moveis(max) | JI852] 0.19 0.02 0.15 0.08 1.81 0.01
3234 | Moveis(max) | 1[8511 0.77 0.1 3.91 1.61 8.94 0.05
3234 | Moveis(max) | 2/4 0.77 0.1 3.91 1.61 7.66 0.01
3234 | Moveis(max) | JI779] 0.77 0.1 3.91 1.61 7.44 0.01
3235 | Moveis(max) | 1[852] 0.77 0.03 3.91 0.36 8.94 0.02
3235 | Moveis(max) | 2/4 0.77 0.03 3.91 0.36 7.66 0.01
3235 | Moveis(max) | JI780] 0.77 0.03 3.91 0.36 7.44 0.03
3236 | Moveis(max) | 1[779] 0.8 0 4.24 1.21 7.63 0
3236 | Moveis(max) | 2/4 0.8 0 4.24 1.21 9.81 0
3236 | Moveis(max) | JI786] 0.8 0 4.24 1.21 12.03 0
3237 | Moveis(max) | 1[7801 0.8 0.01 424 0.53 7.63 0.01
3237 | Moveis(max) | 2/4 0.8 0.01 4.24 0.53 9.81 0
3237 | Moveis(max) | JI7871 0.8 0.01 4.24 0.53 12.03 0.01
3238 | Moveis(max) | 1[7861 0.73 0.01 7.58 0.82 12.01 0.01
3238 | Moveis(max) | 2/4 0.73 0.01 7.58 0.82 7.48 0
3238 | Moveis(max) | JI775] 0.73 0.01 7.58 0.82 419 0.01
3239 | Moveis(max) | 1[7871 0.73 0.01 7.58 1.47 12.01 0.01
3239 | Moveis(max) | 2/4 0.73 0.01 7.58 1.47 7.48 0
3239 | Moveis(max) | JI776] 0.73 0.01 7.58 1.47 419 0.01
3240 | Moveis(max) | 1[775] 0.51 0.02 10.76 0.73 3.99 0.01
3240 | Moveis(max) | 2/4 0.51 0.02 10.76 0.73 3.63 0.01
3240 | Moveis(max) | JI853] 0.51 0.02 10.76 0.73 3.64 0.05
3241 | Moveis(max) | 1[7761 0.51 0.09 10.76 1.91 3.99 0.02
3241 | Moveis(max) | 2/4 0.51 0.09 10.76 1.91 3.63 0
3241 | Moveis(max) | JI854] 0.51 0.09 10.76 1.91 3.64 0.01
3242 | Moveis(max) | 1[853] 0.45 0.08 2.77 2.07 6.05 0.05
3242 | Moveis(max) | 2/4 0.45 0.08 2.77 2.07 517 0.01
3242 | Moveis(max) | JI7771 0.45 0.08 2.77 2.07 5.71 0.01
3243 | Moveis(max) | 1[8541 0.45 0.03 2.77 0.69 6.05 0.01
3243 | Moveis(max) | 2/4 0.45 0.03 2.77 0.69 517 0.01
3243 | Moveis(max) | JI778] 0.45 0.03 2.77 0.69 5.73 0.02
3244 | Moveis(max) | [7771 0.58 0.01 2.98 1.31 6 0,01
3244 | Moveis(max) | 2/4 0.58 0.01 2.98 1.31 9.36 0
3244 | Moveis(max) | J[788] 0.58 0.01 2.98 1.31 12.87 0.01
3245 | Moveis(max) | 1[778] 0.58 0.01 2.98 0.82 6.02 0.01
3245 | Moveis(max) | 2/4 0.58 0.01 2.98 0.82 9.35 0
3245 | Moveis(max) | JI789] 0.58 0.01 2.98 0.82 12.84 0.01
3246 | Moveis(max) | 1[788] 0.68 0.01 4.56 0.8 12.89 0
3246 | Moveis(max) | 2/4 0.68 0.01 4.56 0.8 12.04 0
3246 | Moveis(max) | JI769] 0.68 0.01 4.56 0.8 11.28 0
3247 | Moveis(max) | 1[789] 0.68 0.01 4.56 1.21 12.86 0.01
3247 | Moveis(max) | 2/4 0.68 0.01 4.56 1.21 11.98 0
3247 | Moveis(max) | JI770] 0.68 0.01 4.56 1.21 11.13 0.01
3248 | Moveis(max) | 1[769] 0.64 0.03 9.3 0.7 11.04 0,01
3248 | Moveis(max) | 2/4 0.64 0.03 9.3 0.7 8.47 0.01
3248 | Moveis(max) | JI855] 0.64 0.03 9.3 0.7 8.76 0.05
3249 | Moveis(max) | 1[7701 0.64 0.1 9.4 2.02 10.89 0.03
3249 | Moveis(max) | 2/4 0.64 0.1 9.4 2.02 8.25 0
3249 | Moveis(max) | J[856] 0,64 0,1 9,4 2,02 8,52 0,02
3250 | Moveis(max) | 1[855] 012 004 078 11A 104 0.02
3250 | Moveis(max) | 2/4 0.12 0.04 0.78 1.16 0.61 0
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3250 | Moveis(max) | J[14541 | 0.12 0.04 0.78 1.16 0.18 0,01
3251 | Moveis(max) | 18561 0.12 0.01 0.76 0.33 1.02 0,01
3251 | Moveis(max) 2/4 0.12 0.01 0.76 0.33 0.6 0
3251 | Moveis(max) | JI7421 0.12 0.01 0.76 0.33 0.18 0,02
3252 | Moveis(max) | 1[742] 0.01 0 0.34 01 0.14 0
3252 | Moveis(max) 2/4 0.01 0 0.34 0.1 0.07 0
3252 | Moveis(max) | JI782] 0.01 0 0.34 0.1 0.01 0,01
3253 | Moveis(max) | 1114541 0.01 0.01 0.35 0.36 0.14 0
3253 | Moveis(max) 2/4 0.01 0.01 0.35 0.36 0.07 0
3253 | Moveis(max) | J[7841 0.01 0.01 0.35 0.36 0.01 0
3228 | Permanentes | I[783] -14.78 -1.19 4.21 0.45 -0.03 0.98
3228 | Permanentes 2/4 -14.78 -1.32 4.94 0.45 -0.95 1.23
3228 |Permanentes | J[7371 | -14.78 -1.45 5.67 0.45 -2.01 1,51
3229 |Permanentes| I[7851 | -14.78 1.19 4.21 -0.45 -0.03 -0,98
3229 | Permanentes 2/4 -14.78 1.32 494 -0.45 -0.95 -1,23
3229 |Permanentes | J[14531 | -14.78 1.45 5.67 -0.45 -2.01 -1,51
3230 |Permanentes | 1[7371 | -36.43 0.23 7.6 1.55 -2.22 0.54
3230 | Permanentes 2/4 -36.43 -0.3 10.46 1.55 -9.32 0,57
3230 | Permanentes | J[14561 | -36.43 -0.83 13.32 1.55 -18.68 1,01
3231 | Permanentes | 1114531 | -36.43 -0.23 7.6 -1.55 -2.22 -0,54
3231 | Permanentes 2/4 -36.43 0.3 10.46 -1.55 -9.32 -0,57
3231 | Permanentes | J[14551 | -36.43 0.83 13.32 -1.55 -18.68 -1.01
3232 | Permanentes | 1[1455]1 | -43.89 3.21 12.84 -1.58 -19.06 2,78
3232 | Permanentes 2/4 -43.89 3.74 15.71 -1.58 -30.3 0.05
3232 |Permanentes | JI8511 | -43.89 4.26 18.57 -1.58 -43.8 -3.1
3233 | Permanentes | 1114561 | -43.89 -3.21 12.84 1.58 -19.06 -2,78
3233 | Permanentes 2/4 -43.89 -3.74 15.71 1.58 -30.3 -0.05
3233 | Permanentes | JI852] | -43.89 -4.26 18.57 1.58 -43 .8 3.1
3234 |Permanentes | 118511 | -38.85 -10.83 -16.67 0.09 -35.85 -5,36
3234 | Permanentes 2/4 -38.85 -10.56 -15.22 0.09 -29.47 -1,08
3234 | Permanentes | JI7791 | -38.85 -10.3 -13.76 0.09 -23.67 3.09
3235 |Permanentes | 118521 | -38.85 10.83 -16.67 -0.09 -35.85 5,36
3235 | Permanentes 2/4 -38.85 10.56 -15.22 -0.09 -29.47 1,08
3235 |Permanentes | JI[7801 | -38.85 10.3 -13.76 -0.09 -23.67 -3,09
3236 | Permanentes | 1[7791 | -62.65 -0.56 -14.04 0.09 -23.46 0,22
3236 | Permanentes 2/4 -62.65 -0.12 -11.68 0.09 -15.11 0.44
3236 | Permanentes | JI7861 | -62.65 0.31 -9.31 0.09 -8.29 0.38
3237 |Permanentes | I[7801 | -62.65 0.56 -14.04 -0.09 -23.46 -0,22
3237 | Permanentes 2/4 -62.65 012 -11.68 -0.09 -15.11 -0.44
3237 |Permanentes | JI7871 | -62.65 -0.31 -9.31 -0.09 -8.29 -0,38
3238 | Permanentes | [[786] -69.25 -0.58 -8.02 -0.26 -8.21 0.24
3238 | Permanentes 2/4 -69.25 -0.14 -5.66 -0.26 -3.76 0.48
3238 |Permanentes | JI7751 | -69.25 0.29 -3.29 -0.26 -0.85 0.43
3239 |Permanentes | I[7871 | -69.25 0.58 -8.02 0.26 -8.21 -0,24
3239 | Permanentes 2/4 -69.25 0.14 -5.66 0.26 -3.76 -0.48
3239 |Permanentes | JI7761 | -69.25 -0.29 -3.29 0.26 -0.85 -0.43
3240 |Permanentes | I[7751 | -55.48 9.3 -2.41 -0.44 -0.85 2,98
3240 | Permanentes 2/4 -55.48 9.57 -0.95 -0.44 -0.18 -0.79
3240 |Permanentes | JI8531 | -55.48 9.84 0.5 -0.44 -0.09 -4,67
3241 | Permanentes | I[7761 | -55.48 -9.3 -2.41 0.44 -0.85 -2,98
3241 | Permanentes 2/4 -55.48 -9.57 -0.95 0.44 -0.18 0,79
3241 | Permanentes | J[854]1 | -55.48 -9.84 0.5 0.44 -0.09 4,67
3242 |Permanentes | 118531 | -58.49 -9.86 -10.47 0.23 -6.67 -4,71
3242 | Permanentes 2/4 -58.49 -9.6 -9.02 0.23 277 -0.82
3242 |Permanentes | JI7771 | -58.49 -9.33 -7.56 0.23 0.54 2,96
3243 | Permanentes | 118541 | -58.49 9.86 -10.47 -0.23 -6.67 4,71
3243 | Permanentes 2/4 -58.49 9.6 -9.02 -0.23 277 0,82
3243 |Permanentes | JI[7781 | -58.49 9.33 -7.56 -0.23 0.54 -2,96
3244 | Permanentes | I[7771 | -74.26 -0.32 -7.87 0.21 0.72 0.42
3244 | Permanentes 2/4 -74.26 0.12 -5.5 0.21 5.06 0.48
3244 | Permanentes | J[7881 | -74.26 0.55 -3.14 0.21 7.87 0.26
3245 |Permanentes | I[7781 | -74.26 0.32 -71.87 -0.21 0.72 -0,42
3245 | Permanentes 2/4 -74.26 -0.12 -5.5 -0.21 5.06 -0,48
3245 |Permanentes | JI7891 | -74.26 -0.55 -3.14 -0.21 7.87 -0,26
3246 | Permanentes | 17881 | -67.72 -0.27 -1.62 -0.24 7.9 0.41
3246 | Permanentes 2/4 -67.72 0.16 0.74 -0.24 8.19 0.44
3246 | Permanentes | JI[7691 | -67.72 0.6 3.11 -0.24 6.94 0,19
3247 |Permanentes | I[7891 | -67.72 0.27 -1.62 0.24 7.9 -0.41
3247 | Permanentes 2/4 -67.72 -0.16 0.74 0.24 8.19 -0.44
3247 |Permanentes| J[770] | -67,72 -0,6 3,11 0,24 6,94 -0,19
3248 |Permanentes | I[7691 | -41.53 10.3 4.01 -0.46 6.81 3,09
3248 | Permanentes 2/4 -41.53 10.56 5.46 -0.46 492 -1,09

65



r___J

EESTEIO = g ivcemn “Consper
3248 |Permanentes | JI8551 | -41.53 10.83 6.92 -0.46 2.45 -5,37
3249 |Permanentes| I[7701 | -41.53 -10.3 4.01 0.46 6.81 -3,09
3249 | Permanentes 2/4 -41.53 -10.56 5.46 0.46 4 92 1.09
3249 |Permanentes | J[8561 | -41.53 -10.83 6.92 0.46 2.45 5,37
3250 |Permanentes | 1[8551 | -20.55 -5.39 -9.28 017 -10.11 -3,56
3250 | Permanentes 2/4 -20.55 -5.02 -7.28 017 -5.56 -0.7
3250 |Permanentes | J[14541 | -20.55 -4.65 -5.28 017 2.1 1.96
3251 | Permanentes | 118561 | -20.55 5.39 -9.28 -0.17 -10.11 3,56
3251 | Permanentes 2/4 -20.55 5.02 -7.28 -0.17 -5.56 0.7
3251 |Permanentes | JI[7421 | -20.55 4.65 -5.28 -0.17 2.1 -1.96
3252 | Permanentes | 17421 -14.38 1.73 -5.32 -01 -1.9 1.53
3252 | Permanentes 2/4 -14.38 1.6 -4.59 -0.1 -0.9 1.2
3252 | Permanentes | J[7821 | -14.38 1.46 -3.86 -0.1 -0.06 0,89
3253 | Permanentes | 1114541 | -14.38 -1.73 -5.32 01 -1.9 -1.53
3253 | Permanentes 2/4 -14.38 -1.6 -4.59 01 -0.9 -1.2
3253 |Permanentes | JI7841 | -14.38 -1.46 -3.86 041 -0.06 -0,89
3228 | Moveis(min) | 1[783] 0 0 -0.18 -0.07 0 0
3228 | Moveis(min) 2/4 0 0 -0.18 -0.07 0 0
3228 | Moveis(min) | JI[7371 0 0 -0.18 -0.07 -0.01 -0,01
3229 | Moveis(min) | 1[785] 0 -0.02 -0.18 -0.01 0 0
3229 | Moveis(min) 2/4 0 -0.02 -0.18 -0.01 0 0
3229 | Moveis(min) | J[1453] 0 -0.02 -0.18 -0.01 -0.01 0
3230 | Moveis(min) | I[7371 -0.01 0 -0.38 -0.28 -0.01 0
3230 | Moveis(min) 2/4 -0.01 0 -0.38 -0.28 -0.07 0
3230 | Moveis(min) | J[14561 | -0.01 0 -0.38 -0.28 -0.14 0
3231 Moveis(min) | 1114531 | -0.01 -0.01 -0.38 -0.06 -0.01 -0,01
3231 Moveis(min) 2/4 -0.01 -0.01 -0.38 -0.06 -0.07 0
3231 Moveis(min) | J[14551 | -0.01 -0.01 -0.38 -0.06 -0.14 0
3232 | Moveis(min) | 1114551 | -0.46 -0.02 -0.7 -0.08 -0.15 -0,01
3232 | Moveis(min) 2/4 -0.46 -0.02 -0.7 -0.08 -0.25 0
3232 | Moveis(min) | JI851]1 -0.46 -0.02 -0.7 -0.08 -0.36 -0,01
3233 | Moveis(min) | 1[14561 | -0.46 -0.01 -0.7 -0.45 -0.15 -0,01
3233 | Moveis(min) 2/4 -0.46 -0.01 -0.7 -0.45 -0.25 0
3233 | Moveis(min) | JI[852] -0.46 -0.01 -0.7 -0.45 -0.36 -0,02
3234 | Moveis(min) | 18511 -2.5 -0.03 -5.88 -0.36 -1.95 -0,02
3234 | Moveis(min) 2/4 -2.5 -0.03 -5.88 -0.36 -0.99 -0.01
3234 | Moveis(min) | JI7791 -2.5 -0.03 -5.88 -0.36 -0.75 -0.03
3235 | Moveis(min) | 1[852] -2.5 -0.1 -5.88 -1.61 -1.95 -0,05
3235 | Moveis(min) 2/4 -2.5 -0.1 -5.88 -1.61 -0.99 -0,01
3235 | Moveis(min) | JI7801 -2.5 -0.1 -5.88 -1.61 -0.75 -0,01
3236 | Moveis(min) | 1[779] -2.63 -0.01 -4.66 -0.53 -0.77 -0.01
3236 | Moveis(min) 2/4 -2.63 -0.01 -4.66 -0.53 -1.8 0
3236 | Moveis(min) | J[7861 -2.63 -0.01 -4.66 -0.53 -3.36 -0,01
3237 | Moveis(min) | 1[7801 -2.63 0 -4.66 -1.21 -0.77 0
3237 | Moveis(min) 2/4 -2.63 0 -4.66 -1.21 -1.8 0
3237 | Moveis(min) | JI7871 -2.63 0 -4.66 -1.21 -3.32 0
3238 | Moveis(min) | I[7861 -2.53 -0.02 -0.95 -1.47 -3.38 -0,01
3238 | Moveis(min) 2/4 -2.53 -0.02 -0.95 -1.47 -4.99 0
3238 | Moveis(min) | JI[775] -2.53 -0.02 -0.95 -1.47 -6.61 -0,01
3239 | Moveis(min) | 1[7871 -2.53 -0.01 -0.95 -0.82 -3.34 -0,01
3239 | Moveis(min) 2/4 -2.53 -0.01 -0.95 -0.82 -4.86 0
3239 | Moveis(min) | JI7761 -2.53 -0.01 -0.95 -0.82 -6.4 -0,01
3240 | Moveis(min) | I[775] -2.11 -0.09 -0.8 -1.91 -6.62 -0,02
3240 | Moveis(min) 2/4 -2.11 -0.09 -0.8 -1.91 -7.78 0
3240 | Moveis(min) | JI853] -2.11 -0.09 -0.8 -1.91 -9.73 -0,01
3241 Moveis(min) | I[7761 -2.11 -0.02 -0.8 -0.71 -6.4 -0,01
3241 Moveis(min) 2/4 -2.11 -0.02 -0.8 -0.71 -7.78 -0,01
3241 Moveis(min) | JI8541 -2.11 -0.02 -0.8 -0.71 -9.73 -0,05
3242 | Moveis(min) | 118531 -2.88 -0.03 -12.63 -0.69 -9.68 -0,01
3242 | Moveis(min) 2/4 -2.88 -0.03 -12.63 -0.69 -71.77 -0.01
3242 | Moveis(min) | JI7771 -2.88 -0.03 -12.63 -0.69 -6.1 -0,02
3243 | Moveis(min) | 118541 -2.83 -0.08 -12.42 -2.08 -9.68 -0,05
3243 | Moveis(min) 2/4 -2.83 -0.08 -12.42 -2.08 -71.77 -0,01
3243 | Moveis(min) | JI778] -2.83 -0.08 -12.42 -2.08 -6.1 -0,01
3244 | Moveis(min) | I[7771 -3.44 -0.01 -6.03 -0.82 -6.07 -0.01
3244 | Moveis(min) 2/4 -3.44 -0.01 -6.03 -0.82 -4.25 0
3244 | Moveis(min) | J[788] -3.44 -0.01 -6.03 -0.82 -2.85 -0,01
3245 | Moveis(min) | I[778] -3.4 -0.01 -5.88 -1.31 -6.07 -0,01
3245 | Moveis(min) 2/4 -3.4 -0.01 -5.88 -1.31 -4.25 0
3245 | Moveis(min) | J[789] -34 -0,01 -5,88 -1,31 -2,85 -0,01
3246 | Moveis(min) | 1[788] -3.54 -0.01 -4.13 -1.21 -2.84 -0,01
3246 | Moveis(min) 2/4 -3.54 -0.01 -4.13 -1.21 -2.27 0
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3246 | Moveis(min) | JI769] -3.54 -0.01 -4.13 -1.21 -4.13 -0,01
3247 | Moveis(min) | [[789] -3.5 -0.01 -4.13 -0.8 -2.84 0
3247 | Moveis(min) 2/4 -3.5 -0.01 -4.13 -0.8 -2.27 0
3247 | Moveis(min) | JI770] -3.5 -0.01 -4.13 -0.8 -4.13 0
3248 | Moveis(min) | 17691 -3.14 -0.1 -3.78 -2.07 -4.15 -0,03
3248 | Moveis(min) 2/4 -3.14 -0.1 -3.78 -2.07 -5.91 0
3248 | Moveis(min) | JI855] -3.14 -0.1 -3.78 -2.07 -9.32 -0,02
3249 | Moveis(min) | 17701 -3.12 -0.03 -3.78 -0.7 -4.15 -0,01
3249 | Moveis(min) 2/4 -3.12 -0.03 -3.78 -0.7 -5.91 -0,01
3249 | Moveis(min) | JI8561 -3.12 -0.03 -3.78 -0.7 -9.32 -0,05
3250 | Moveis(min) | [[855] -0.51 -0.01 -5.82 -0.34 -7.01 -0,01
3250 | Moveis(min) 2/4 -0.51 -0.01 -5.82 -0.34 -3.81 0
3250 | Moveis(min) | J[14541 | -0.51 -0.01 -5.82 -0.34 -0.82 -0,02
3251 | Moveis(min) | 18561 -0.51 -0.04 -5.82 -1.16 -7.01 -0,02
3251 | Moveis(min) 2/4 -0.51 -0.04 -5.82 -1.16 -3.81 0
3251 Moveis(min) | J[742] -0.51 -0.04 -5.82 -1.16 -0.82 -0,01
3252 | Moveis(min) | 1[7421] -0.02 -0.01 -1.58 -0.36 -0.63 0
3252 | Moveis(min) 2/4 -0.02 -0.01 -1.58 -0.36 -0.31 0
3252 | Moveis(min) | J[7821] -0.02 -0.01 -1.58 -0.36 -0.01 0
3253 | Moveis(min) | 1114541 | -0.02 0 -1.58 -0.1 -0.63 0
3253 | Moveis(min) 2/4 -0.02 (0] -1.58 -0.1 -0.31 0
3253 | Moveis(min) | JI784] -0.02 0 -1.58 -0.1 -0.01 -0,01
5.6.2 Esquema
l 2 2 4 4
! 150 T 420 ‘T 420
5.6.3 Secéao 1.
Cargas permanentes: Mg =-10,11 tfm
Vie =-9,28 tf
V1d = 3,1 1tf
Cargas moveis: Mp* = 1,04 tfm
Mp™ = -9,32 tfm
Vie =-7,01 tf
V1d = 4,56 tf

Mmax =-19,43 ttm > As =4,42 cm? ; fad = 1,0
Vie = 16,29 tf 21,4 = 6,29 kgf/cm? > Ase = 1,74 cm?m
Viq = 7,67 tf 2>1,9= 2,96 kgf/cm?

5.6.4 Secéo 2:

Cargas permanentes:

Cargas moveis:

Mg = 7,87 tfim
Mp* = 12,89 tfm
Mp™ = -6,07 tfm

Mmax = 20,76 ttm > As = 4,72 cm?
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Fad = 1,37 - As*fad = 6,47 cm?

5.6.5 Secdo 3:
Cargas permanentes: Mg = -0,85 tfm
Cargas moveis: Mp* = 6,00 tfm

Mp™ = -9,73 tfm
Mpax = -10,58 tfm > As = 2,41 tfm
Fad = 1,67 > As*fad = 4,01 cm?

5.6.6 Secéao 4.

Cargas permanentes: Mg =-3,76 tfm

Cargas moveis: Mp+ = 7,48 tfm
Mp- = -4,99 tfm

Mnax = 3,72 tfm > As = 0,85 cm?

Fad = 1,00

5.6.7 Secdo 5:

Cargas permanentes: Mg = -35,85 tfm
Vs = -16,64 tf
Vsq = 18,57 tf

Cargas moveis: Mp* = 8,94 tfm
Mp™ = -1,95 tfm
Vse = -5,88 tf
Vsq4 = 0,70 tf

Mmax = -37,80 tfm > As = 8,60 cm?
Fad = 1,00

Vse = 22,55 tf 21,4 = 8,71 kgf/cm? > Ase = 3,29 cm?/m
Vsq = 19,27 tf D149 = 7,44 kgf/cm? > Ase = 2,48 cm?m

ConsPEL
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5.7 Vigueta Inferior da Cortina (70X25)

5.7.1 Balango Lado do Passeio

Reacao do empuxo: 0,94*1,275*0,5+0,803%1,275/3+2,89%0,125 = 1,302 tf/m
Reacao momento: 50% do momento da faixa Il = 0,915 tfm

Reacéo horizontal da ala devido ao peso: 2,74*1,13/1,275 = 2,43 tf

M = 0,915+1,302*3,55%0,5+2,43*3,425 = 17,44 tfm

As = 0,34*1744/65 = 9,12 cm?

V =1,302*3,55+2,43 = 7,05 tf

Twa = 1400%7,05/25*65 = 6,07 kgf/cm?

Ase = 1,61 cm?m

5.7.2 Balanc¢o Lado da Pista

Reacéo do empuxo =1,302 tf/m
Reacdo momento =0,915 tfm
Reacéao horizontal da ala: 3,40%1,16/1,275 = 3,09 tf

M = 0,915+1,302*1,5%*0,5+3,40*1,375 = 7,05 tfm
As = 0,33*705/65 = 3,58 cm?

5.7.3 Vaos

Magot = 4,20%*1,302%0,125 = 2,87 tfm
ASmin = 2,63 cm?
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5.8 Placade Transicéo

400

E

ConsPEL

YT TS

FITTITITIIIIIIIII.

50

25

1~3,0

Carga permanente: pp = 0,25*2,50 = 0,63 tf/m?
pavimento = 0,10*2,40 = 0,24 tf/m?
lastro = 0,50*1,80 = 0,90 tf/m?

g
Carga movel: p = 45,00/3*3 = 2,50 tf/m?
Mo = (1,77+2,50)*3,0%/8 = 4,80 tfm/m
As = 0,24*480/21 = 7,77 cm?/m ($10c/10)

= 1,77 tfim?
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5.9 Travessas — 25x60

Os esforgos foram definidos através do “MIDAS/CIVIL”,ver ilustracdo e tabelas a seguir:
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Axial | Shear-y | Shear-z | Torsion | Moment-y | Moment-z
Elem Load Part (tonf) | (tonf) (tonf) | (tonf*m) | (tonf*m) | (tonf*m)
3198 | Moveis(max) | 114871 | 20.07 0.19 1.01 0.58 3.52 04
3198 | Moveis(max) 2/4 20,07 0.19 1.01 0.58 1.69 0
3198 | Moveis(max) | J[1489] | 20,07 0.19 1,01 0,58 3.49 0.36
3199 | Moveis(max) | 1[1488] | 20,07 0,17 1.01 0,51 3.52 0.36
3199 | Moveis(max) 2/4 20,07 0.17 1,01 0,51 1,69 0
3199 | Moveis(max) | J[1490] | 20,07 0,17 1.01 0,51 3.49 04
3202 | Moveis(max) | 1[1489] | 25,05 0,18 1.2 0.54 3.49 0.38
3202 | Moveis(max) 2/4 25,05 0.18 1.2 0.54 2.14 0
3202 | Moveis(max) | J[1491] | 25.05 0.18 1.2 0.54 3.17 0.4
3203 | Moveis(max) | 114901 | 24.8 0.19 1.2 0.58 3.49 0.4
3203 | Moveis(max) 2/4 24,8 0,19 1.2 0.58 2,12 0
3203 | Moveis(max) | J[1492] | 24.8 0.19 1.2 0,58 3.18 0.38
3218 | Moveis(max) | 1[1441]1 | 6.08 0.09 0,22 0,04 0,38 0.17
3218 | Moveis(max) 2/4 6.08 0.09 0,22 0.04 0.08 0.01
3218 | Moveis(max) | J[1443]1 | 6.08 0.09 0.22 0.04 1.36 0.17
3219 | Moveis(max) | 1[1442] | 6.08 0,08 0,22 0.04 0.38 0.15
3219 | Moveis(max) 2/4 6.08 0.08 0,22 0.04 0,08 0.01
3219 | Moveis(max) | J[1444] | 6.08 0.08 0,22 0.04 1.36 0.19
3220 | Moveis(max) | 1[1447] | 7.16 0.1 0.11 0.13 0.27 0.2
3220 | Moveis(max) 2/4 7.16 0.1 0.11 0.13 0.23 0
3220 | Moveis(max) | J[1449] | 7.16 0.1 0.11 0.13 0.91 0.13
3221 Moveis(max) | 1[1448] | 7.16 0.06 0.11 0.19 0,27 0.13
3221 Moveis(max) 2/4 7.16 0.06 0,11 0,19 0,23 0
3221 Moveis(max) | J[1450] | 7.16 0.06 0.11 0.19 0.89 0.21
3222 | Moveis(max) | 1[1443] | 6.56 0,08 0,67 0.04 1.35 017
3222 | Moveis(max) 2/4 6.56 0.08 0.67 0.04 0.06 0.01
3222 | Moveis(max) | J[1445] | 6.56 0.08 0,67 0,04 0,95 0.17
3223 | Moveis(max) | 1[1444] | 6.47 0.09 0,67 0,04 1.35 0.2
3223 | Moveis(max) 2/4 6.47 0.09 0.67 0.04 0.06 0.01
3223 | Moveis(max) | J[1446] | 6.47 0,09 0,67 0.04 0,95 0.15
3224 | Moveis(max) | 1[1449] | 9.32 0.09 0.34 0.19 0.64 0.19
3224 | Moveis(max) 2/4 9.32 0.09 0,34 0.19 0,18 0
3224 | Moveis(max) | J[1451] | 9.32 0.09 0.34 0.19 0.23 0.2
3225 | Moveis(max) | 1[1450] | 9.24 0.1 0,34 0,18 0.64 0.21
3225 | Moveis(max) 2/4 9.24 0.1 0.34 0.18 0.18 0
3225 | Moveis(max) | J[1452] | 9.24 0.1 0,34 0.18 0,23 0.19
3198 | Permanentes | 1[1487] | -69.68 0 -1.23 -0.05 -0,76 0
3198 | Permanentes 2/4 -69.68 0 -0.06 -0.05 0.6 0
3198 | Permanentes | J[1489] | -69.68 0 1.12 -0.05 -0.51 0.01
3199 | Permanentes | 1[1488] | -69,68 0 -1,23 0,05 -0,.76 0
3199 | Permanentes 2/4 -69.,68 0 -0,06 0.05 0.6 0
3199 | Permanentes | J[1490] | -69.,68 0 1,12 0,05 -0,51 -0,01
3202 | Permanentes | 1[1489] | -45.31| -0,03 -4.9 -0.01 -6.34 -0.05
3202 | Permanentes 2/4 -45.31 -0.03 -3.72 -0.01 2.71 0
3202 | Permanentes | J[1491] | 45,31 | -0,03 -2.54 -0,01 9,28 0.06
3203 | Permanentes | 1[1490] | -45.31 0.03 -4.9 0,01 -6.34 0.05
3203 | Permanentes 2/4 -45,31 0,03 -3,72 0,01 2,71 0
3203 | Permanentes | J[1492] | -45,31 0.03 -2.54 0,01 9.28 -0.06
3218 | Permanentes | 1[1441] | -8.63 0,01 0,22 -0,01 2.1 0.02
3218 | Permanentes 2/4 -8.63 0.01 1.01 -0.01 0.81 0
3218 | Permanentes | J[1443] | -8.63 0.01 1.8 -0,01 -2.14 -0,02
3219 | Permanentes | 1[1442] | -8.63 -0,01 0,22 0,01 2.1 -0,02
3219 | Permanentes 2/4 -8,63 -0,01 1,01 0,01 0,81 0
3219 | Permanentes | J[1444] | -8.63 -0,01 1.8 0,01 -2.14 0.02
3220 | Permanentes | 1[1447] | -23,58 | -0,03 0 -0.08 2.14 -0.08
3220 | Permanentes 2/4 -2358 | -0,03 0.79 -0,08 1,32 -0.03
3220 | Permanentes | J[1449] | -23.58 | -0,03 1.57 -0,08 -1,16 0,03
3221 |Permanentes | 1[1448] |-23,58 | 0,03 0 0,08 2,14 0.08
3221 Permanentes 2/4 -23,58 0,03 0,79 0,08 1,32 0,03
3221 | Permanentes | J[1450] | -23,58 | 0,03 1.57 0.08 -1.16 -0.03
3222 | Permanentes | 1[1443] | 4,77 0.01 -0.6 -0.01 -0,12 0,01
3222 | Permanentes 2/4 -4.77 0.01 0.19 -0.01 0,31 0
3222 | Permanentes | J[1445] | -4,77 0,01 0,98 -0,01 -0,92 -0,02
3223 | Permanentes | 1[1444] | 4,77 -0,01 -0.6 0,01 -0,12 -0.01
3223 | Permanentes 2/4 -4,77 -0.01 0.19 0,01 0,31 0
3223 | Permanentes | J[1446] | 4,77 -0,01 0,98 0.01 -0,92 0,02
3224 | Permanentes | 1[1449] | -13.01 0.01 -2.03 -0.02 -2.77 0
3224 | Permanentes 2/4 -13,01 0,01 -1.24 -0,02 0,68 -0,03
3224 | Permanentes | J[1451] | -13.01 0,01 -0.46 -0,02 2,46 -0.06
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3225 | Permanentes | 1[1450] | -13,01 | -0,01 -2,03 0,02 2,77 0
3225 | Permanentes 2/4 -13,01 | -0,01 -1.24 0,02 0.68 0.03
3225 |Permanentes | J[1452] | -13.01| -0.01 -0.46 0.02 2,46 0.06
3198 Moveis(min) | [1487] | -6,22 -0,17 -1.21 -0.51 -1.91 -0.36
3198 Moveis(min) 2/4 -6,22 -0.17 -1.21 -0.51 -0.55 0
3198 Moveis(min) | J[1489] | -6,22 -0,17 -1,21 -0,51 -2,31 -0.4
3199 Moveis(min) | 1[14881 | -6.22 -0,19 -1.21 -0,58 -1.91 -0.4
3199 Moveis(min) 2/4 -6.22 -0.19 -1.21 -0.58 -0.55 0
3199 Moveis(min) | J[1490] | -6,22 -0,19 -1.21 -0,58 -2.31 -0.36
3202 Moveis(min) | 1[1489]1 | -5,5 -0,19 -0.63 -0.58 -1.55 -0.4
3202 Moveis(min) 2/4 -55 -0,19 -0,63 -0,58 -0.54 0
3202 Moveis(min) | J[1491] | -55 -0.19 -0.63 -0.58 -1.86 -0.38
3203 Moveis(min) | 1[1490] | -5,5 -0,18 -0,63 -0.54 -1,55 -0,38
3203 Moveis(min) 2/4 -5,5 -0,18 -0.63 -0.54 -0.54 0
3203 Moveis(min) | J[1492] | -5,5 -0,18 -0,63 -0.54 -1,86 -0.4
3218 Moveis(min) | [1441] | -1.59 -0,08 -0.67 -0,04 -1.47 -0.15
3218 Moveis(min) 2/4 -1.59 -0.08 -0.67 -0.04 -0.19 -0.01
3218 Moveis(min) | J[1443] | -1,59 -0,08 -0.67 -0,04 -0,56 -0.19
3219 Moveis(min) | [1442] | -1,59 -0,09 -0.67 -0,04 -1.47 -0.17
3219 Moveis(min) 2/4 -1,59 -0,.09 -0,.67 -0,04 -0,19 -0.01
3219 Moveis(min) | J[14441 | -1.59 -0.09 -0.67 -0.04 -0,56 -0.17
3220 Moveis(min) | 1[14471 | -2.33 -0.06 -0.34 -0.19 -0.85 -0.13
3220 Moveis(min) 2/4 -2,33 -0,06 -0,34 -0.19 -0,38 0
3220 Moveis(min) | J[1449] | -2,33 -0,06 -0.34 -0.19 -0.24 -0.21
3221 Moveis(min) | [1448] | -2,32 -0.1 -0,34 -0,13 -0.85 -0,2
3221 Moveis(min) 2/4 -2,32 -0.1 -0.34 -0,13 -0,38 0
3221 Moveis(min) | J[1450] | -2,32 -0.1 -0.34 -0.13 -0.24 -0.13
3222 Moveis(min) | 1[1443] | -1.51 -0.09 -0.45 -0.04 -0.92 -0.2
3222 Moveis(min) 2/4 -1,51 -0.09 -0.45 -0.04 -0.23 -0.01
3222 Moveis(min) | J[1445] | -1,51 -0,.09 -0.45 -0,04 -1,46 -0.15
3223 Moveis(min) | 1[1444]1 | -1.51 -0.08 -0.45 -0.04 -0,92 -0.17
3223 Moveis(min) 2/4 -1,51 -0,08 -0.45 -0,04 -0,23 -0,01
3223 Moveis(min) | J[1446] | -1,51 -0,08 -0.45 -0,04 -1,46 -0.17
3224 Moveis(min) | 1[1449] | -1,96 -0.1 -0.11 -0.18 -0.28 -0.21
3224 Moveis(min) 2/4 -1,96 -0.1 -0,11 -0,18 -0,49 0
3224 Moveis(min) | J[1451] | -1,96 -0.1 -0.11 -0,18 -0.87 -0.19
3225 Moveis(min) | 1[14501 | -1.96 -0.09 -0.11 -0.19 -0.28 -0.19
3225 Moveis(min) 2/4 -1,96 -0.09 -0.11 -0.19 -0,49 0
3225 Moveis(min) | J[1452] | -1,96 -0,09 -0,11 -0,19 -0,85 -0,2

Considerando os esforgos do “MIDAS/CIVIL” temos:
Mmax = 2,77+0,92 = 3,69 tfm

As = 2,21 cm? (2916 — adotado)
Asenin = 2,55 cm?/m (¢6,3¢/20)
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5.10 Alas

250

60

90

pi=2,89

Solo: ¢ =25°; y=1,80 tf/m®; A = ka*y = 0,63 tf/m?
p = 45/3*6 = 2,50 tf/m?
ho =2,50/1,80 = 1,39 m
ps = 1,39%0,63 = 0,88 tf/m?
pi = (1,39+1,50)*0,63 = 2,89 tf/m?
Faixa I:
M = 1,065%0,60*2,5%*0,50 = 2,00 tfm
d =19,00 cm = As = 0,34*200/19 = 3,58 cm?
Faixa Il
M = 2,07*0,90*1,4%*0,50 = 1,83 tfm
As =0,34*183/19 = 3,27 cm?
Faixa Ill:
M =2,105%0,90*1,062*0,50 = 1,06 tfm
As =1,81 cm?
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5.11 Pilares

5.11.1 Esforgos

Esforgos definidos pelo programa “MIDAS/CIVIL”.

Ver ilustragdo e tabela a seguir:

':' 26812Eﬂ‘

I EGSUaﬂff
[ EG?Sff}

[ EﬁTﬁEr?

i 26?92Ezf

ﬁ 26??2&?
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Axial Shear- | Shear Torsion Moment- | Moment
Elem Load Part (tonf) y z tonf*m z
(tonf) | (tonf) | ¢ )| (tonf*m) | (tonf*m)

2676 | Moveis(max) | 114481 5 0.98 1.58 0.07 2.93 1.54
2676 | Moveis(max) 2/4 5 0.98 1.58 0.07 1.75 1.79
2676 | Moveis(max) | J[1447 5 0.98 1.58 0.07 0.58 2.11
2677 | Moveis(max) | 114771 5 0.96 5.67 0.05 10.69 1.54
2677 | Moveis(max) 2/4 5 0.96 5.67 0.05 6.44 1.79
2677 | Moveis(max) | J[1448 5 0.96 5.67 0.05 2.18 2.11
2678 | Moveis(max) | 1[478] 537 1.65 1.57 0.08 2.94 0.39
2678 | Moveis(max) 2/4 537 1.65 1.57 0.08 1.76 1.44
2678 | Moveis(max) | J[1449 | 5.37 1.65 1.57 0.08 0.59 2,84
2679 | Moveis(max) | [[5071 5.37 1.65 6.78 0.07 12.64 0.39
2679 | Moveis(max) 2/4 537 1.65 6.78 0.07 7.55 1.43
2679 | Moveis(max) | J[1450 537 1.65 6.78 0.07 2.46 2.83
2680 | Moveis(max) | 115081 5.6 0.64 1.7 0.06 3.21 0,35
2680 | Moveis(max) 2/4 5.6 0.64 1.7 0.06 1.93 0.41
2680 | Moveis(max) | J[1451 5.6 0.64 1.7 0.06 0.65 0.76
2681 Moveis(max) | 1[5371 56 0.63 6.72 0.07 12.65 0.35
2681 Moveis(max) 2/4 56 0.63 6.72 0.07 7.6 0.41
2681 Moveis(max) | J[1452 5.6 0.63 6.72 0.07 2.56 0.76
2682 | Moveis(max) | 1[14471| 5.04 6.72 1.62 0.09 0.65 2,69
2682 | Moveis(max) 2/4 5.04 6.72 1.62 0.09 04 1,68
2682 | Moveis(max) | J[1435 5.04 6.72 1.62 0.09 0.16 0,67
2683 | Moveis(max) | 114481 5.04 6.72 573 0.14 2.29 2.69
2683 | Moveis(max) 2/4 5.04 6.72 573 0.14 1.43 1.68
2683 | Moveis(max) | J[1436 | 5.04 6.72 573 0.14 0.57 0.67
2684 | Moveis(max) | 114491 | 5.36 9.7 1.6 0.15 0.64 3.88
2684 | Moveis(max) 2/4 5.36 97 1.6 0.15 04 242
2684 | Moveis(max) | J[1437 5.36 97 1.6 0.15 0.16 0.97
2685 | Moveis(max) | 114501 5.36 9.64 6.96 0.18 2.78 3.85
2685 | Moveis(max) 2/4 5.36 9.64 6.96 0.18 1.74 2.41
2685 | Moveis(max) | J[1438 5.36 9.64 6.96 0.18 0.7 0.96
2686 | Moveis(max) | 1114511 5.65 1.48 1.72 0.14 0.69 0,59
2686 | Moveis(max) 2/4 5.65 1.48 1.72 0.14 0.43 0,37
2686 | Moveis(max) | J[1439 | 5.65 1.48 1.72 0.14 017 0.15
2687 | Moveis(max) | 1[14521 | 5.65 1.48 6.81 0.14 272 0.59
2687 | Moveis(max) 2/4 5.65 1.48 6.81 0.14 1.7 0.37
2687 | Moveis(max) | J[1440 5.65 1.48 6.81 0.14 0.68 0.15
2688 | Moveis(max) | 4571 4.48 0.31 04 0.14 1.63 0.79
2688 | Moveis(max) 2/4 4.48 0.31 0.4 0.14 0.54 0.31
2688 | Moveis(max) | J[1441 4.48 0.31 0.4 0.14 0.63 1.23
2689 | Moveis(max) | 14681 4.48 0.31 0.41 0.13 1.6 0.79
2689 | Moveis(max) 2/4 4.48 0.31 0.41 0.13 0.5 0,31
2689 | Moveis(max) | J[1442 4.48 0.31 0.41 0.13 0.56 1.23
2690 | Moveis(max) | 114871 4.09 0.32 0.47 0.14 1.91 0.81
2690 | Moveis(max) 2/4 4.09 0.32 0.47 0.14 0.64 0.14
2690 | Moveis(max) | J[1443 4.09 0.32 0.47 0.14 0.73 0.38
2691 Moveis(max) | 1[498] 4.09 0.32 0.49 0.12 1.94 0.81
2691 Moveis(max) 2/4 4.09 0.32 0.49 012 0.61 0.13
2691 Moveis(max) | J[1444 | 4.09 0.32 0.49 012 0.64 0.38
2692 | Moveis(max) | 115171 4.92 0.38 0.46 0.13 1.87 0.89
2692 | Moveis(max) 2/4 492 0.38 0.46 0.13 0.62 0,06
2692 | Moveis(max) | J[1445 492 0.38 0.46 0.13 0.74 0.59
2693 | Moveis(max) | 115281 492 0.38 0.48 0.14 1.88 0.89
2693 | Moveis(max) 2/4 4.92 0.38 0.48 0.14 0.58 0.06
2693 | Moveis(max) | J[1446 | 4.92 0.38 0.48 0.14 0.65 0.59
2694 | Moveis(max) | 1114411 4.49 6.05 0.43 0.03 0.61 1.65
2694 | Moveis(max) 2/4 4.49 6.05 0.43 0.03 0.67 0,74
2694 | Moveis(max) | J[1429 | 4.49 6.05 0.43 0.03 0.74 0.07
2695 | Moveis(max) | 1[14421| 4.49 6.05 0.44 0.03 0.54 1.65
2695 | Moveis(max) 2/4 4.49 6.05 0.44 0.03 0.61 0.74
2695 | Moveis(max) | J[1430 4.49 6.05 0.44 0.03 0.67 0,07
2696 | Moveis(max) | 1[14431| 4.12 4,79 0.59 0.02 0.67 1,31
2696 | Moveis(max) 2/4 412 4.79 0.59 0.02 0.76 0.6
2696 | Moveis(max) | J[1431 412 4.79 0.59 0.02 0.85 0.15
2697 | Moveis(max) | 1114441 412 478 0.63 0.03 0.59 1.31
2697 | Moveis(max) 2/4 412 478 0.63 0.03 0.68 0.6
2697 | Moveis(max) | J[1432 | 4,12 4,78 0,63 0,03 0,76 0,15
2608 | Maveis(max) | I[14451 | 494 17 051 003 n71 0.3
2698 | Moveis(max) 2/4 494 1.7 0.51 0.03 0.78 0.12
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2698 | Moveis(max) | J[1433 | 4.94 1.7 0.51 0.03 0.86 0,21
2699 | Moveis(max) | 1114461 | 4.94 1.7 0.53 0.03 0.63 0.3
2699 | Moveis(max) 2/4 494 1.7 0.53 0.03 07 0.12
2699 | Moveis(max) | J[1434 | 4.94 1.7 0.53 0.03 0.78 0,21
2676 | Permanentes | 114481 | -85.96 1.36 13.7 1.32 18.38 -4,71
2676 | Permanentes 2/4 -85.24 1.36 9.98 1.32 9.6 -5,73
2676 | Permanentes | J[1447 | -84.52 1.36 7.8 1.32 3.03 -6.75
2677 | Permanentes | 114771 | -85.96 1.36 -13.7 -1.32 -18.38 -4.71
2677 | Permanentes 2/4 -85.24 1.36 -9.98 -1.32 -9.6 -5,73
2677 | Permanentes | J[1448 | -84.52 1.36 -7.8 -1.32 -3.03 -6.75
2678 | Permanentes | 114781 | -55.64 | -0.63 11.24 0.43 13.87 1.43
2678 | Permanentes 2/4 -5492 | -0.63 7.52 0.43 6.94 1.9
2678 | Permanentes | J[1449 | -54.2 -0.63 5.34 0.43 2.21 2,37
2679 | Permanentes | 115071 | -55.64 | -0.63 -11.24 -0.43 -13.87 1.43
2679 | Permanentes 2/4 -54.92 | -0.63 -71.52 -0.43 -6.94 1.9
2679 | Permanentes | J[1450 | -54.2 -0.63 -5.34 -0.43 -2.21 2,37
2680 | Permanentes | 115081 | -57.49 1.82 10.62 -0.5 12.64 6.21
2680 | Permanentes 2/4 -56.77 1.82 6.9 -0.5 6.17 4,84
2680 | Permanentes | J[1451 | -56.05 1.82 4,72 -0.5 1.91 3.47
2681 | Permanentes | 115371 | -57.49 1.82 -10.62 0.5 -12.64 6.21
2681 | Permanentes 2/4 -56.77 1.82 -6.9 0.5 -6.17 4,84
2681 | Permanentes | J[1452 | -56.05 1.82 -4.72 0.5 -1.91 3.47
2682 | Permanentes | 1[14471| -84.52 | -22.23 177 1.41 3.11 -8.89
2682 | Permanentes 2/4 -84.37 | -22.23 177 1.41 1.94 -5,56
2682 | Permanentes | J[1435 | -84.23 | -22.23 177 1.41 0.78 -2,22
2683 | Permanentes | 114481 | -84.52 | -22.23 | -7.77 -1.41 -3.11 -8.89
2683 | Permanentes 2/4 -84 .37 | -22.23 -71.77 -1.41 -1.94 -5.56
2683 | Permanentes | J[1436 | -84.23 | -22.23 -71.77 -1.41 -0.78 -2.22
2684 | Permanentes | 1114491 | -50.59 9.94 5.39 0.46 2.15 3.98
2684 | Permanentes 2/4 -50.45 9.94 5.39 0.46 1.35 2.49
2684 | Permanentes | J[1437 | -50.3 9.94 5.39 0.46 0.54 0.99
2685 | Permanentes | 1[14501 | -50.59 9.94 -5.39 -0.46 -2.15 3,98
2685 | Permanentes 2/4 -50.45 9.94 -5.39 -0.46 -1.35 2,49
2685 | Permanentes | J[1438 | -50.3 9.94 -5.39 -0.46 -0.54 0,99
2686 | Permanentes | 1[14511 | -56.51 | 14.84 4.71 -0.56 1.88 5.93
2686 | Permanentes 2/4 -56.36 | 14.84 4.71 -0.56 1.18 3.71
2686 | Permanentes | J[1439 | -56.22 | 14.84 4.71 -0.56 0.47 1.48
2687 | Permanentes | 1114521 | -56.51 14.84 -4.71 0.56 -1.88 5,93
2687 | Permanentes 2/4 -56.36 | 14.84 -4.71 0.56 -1.18 3,71
2687 | Permanentes | J[1440 | -56.22 | 14.84 -4.71 0.56 -0.47 1.48
2688 | Permanentes | [[4571 - -0.22 0.2 0.03 117 -1.78
2688 | Permanentes 2/4 - -0.22 0.2 0.03 0.63 -1.17
2688 | Permanentes | J[1441 - -0.22 0.2 0.03 0.08 -0,56
2689 | Permanentes | 114681 - -0.22 -0.2 -0.03 -1.17 -1,78
2689 | Permanentes 2/4 - -0.22 -0.2 -0.03 -0.63 -1.17
2689 | Permanentes | J[1442 - -0.22 -0.2 -0.03 -0.08 -0.56
2690 | Permanentes | 14871 - -1.18 017 0.04 0.99 -3,28
2690 | Permanentes 2/4 - -1.18 017 0.04 0.53 -0,08
2690 | Permanentes | J[1443 - -1.18 017 0.04 0.06 3.12
2691 | Permanentes | [[498] - -1.18 -0.17 -0.04 -0.99 -3,28
2691 | Permanentes 2/4 - -1.18 -017 -0.04 -0.53 -0,08
2691 | Permanentes | J[1444 - -1.18 -0.17 -0.04 -0.06 3,12
2692 | Permanentes | 115171 - -1.15 0.14 0.03 0.82 -3.1
2692 | Permanentes 2/4 - -1.15 0.14 0.03 0.44 -0.01
2692 | Permanentes | J[1445 - -1.15 0.14 0.03 0.07 3.08
2693 | Permanentes | 15281 - -1.15 -0.14 -0.03 -0.82 -3.1
2693 | Permanentes 2/4 - -1.15 -0.14 -0.03 -0.44 -0,01
2693 | Permanentes | J[1446 - -1.15 -0.14 -0.03 -0.07 3.08
2694 | Permanentes | [[14411 - -8.85 0.21 0.01 0.09 -2.67
2694 | Permanentes 2/4 - -8.85 0.21 0.01 0.06 -1.34
2694 | Permanentes | J[1429 - -8.85 0.21 0.01 0.03 -0,01
2695 | Permanentes | 1114421 - -8.85 -0.21 -0.01 -0.09 -2,67
2695 | Permanentes 2/4 - -8.85 -0.21 -0.01 -0.06 -1,34
2695 | Permanentes | J[1430 - -8.85 -0.21 -0.01 -0.03 -0.01
2696 | Permanentes | 1[1443] - 2.67 017 0.01 0.06 1.09
2696 | Permanentes 2/4 - 2.67 017 0.01 0.03 0.69
2696 | Permanentes | J[1431 - 2.67 017 0.01 0.01 0,29
2697 | Permanentes | [[14441 - 2.67 -0.17 -0.01 -0.06 1,09
2697 | Permanentes 2/4 - 2.67 -0.17 -0.01 -0.03 0.69
2697 | Permanentes | J[1432 - 2,67 -0,17 -0,01 -0,01 0,29
2698 | Permanentes | [[1445] - 3.63 0.13 0.02 0.06 2,16
2698 | Permanentes 2/4 - 3.63 0.13 0.02 0.04 1,62
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2698 | Permanentes | J[1433 - 3.63 0.13 0.02 0.02 1,08
2699 | Permanentes | 1[1446] - 3.63 -0.13 -0.02 -0.06 2,16
2699 | Permanentes 2/4 - 3.63 -0.13 -0.02 -0.04 1.62
2699 | Permanentes | J[1434 - 3.63 -0.13 -0.02 -0.02 1,08
2676 ETV 114481 7.26 -1.55 18.29 1.37 34.64 -4,89
2676 ETV 2/4 7.26 -1.55 18.29 1.37 20.92 -3,72
2676 ETV J[1447 | 7.26 -1.55 18.29 1.37 7.2 -2,56
2677 FTV 14771 6.82 -1.51 -14.03 -1.37 -26.54 -4.83
2677 FETV 2/4 6.82 -1.51 -14.03 -1.37 -16.01 -3,69
2677 ETV J[1448 | 6.82 -1.51 -14.03 -1.37 -5.49 -2,56
2678 ETV 114781 -8.3 -1.55 14.8 0.5 28.21 -1,96
2678 FTV 2/4 -8.3 -1.55 14.8 0.5 17.11 -0.79
2678 ETV J[1449 -8.3 -1.55 14.8 0.5 6.01 0,37
2679 FETV 115071 -8.71 -1.5 -10.5 -0.5 -20.03 -1.89
2679 ETV 2/4 -8.71 -1.5 -10.5 -0.5 -12.16 -0.77
2679 ETV J[1450 | -8.71 -1.5 -10.5 -0.5 -4.29 0,35
2680 FTV 115081 52 -1.09 13.91 -0.43 26.45 1.32
2680 ETV 2/4 52 -1.09 13.91 -0.43 16.02 2,13
2680 FETV J[1451 52 -1.09 13.91 -0.43 5.59 2,95
2681 ETV 115371 4.82 -1.04 -9.61 0.43 -18.28 1,38
2681 ETV 2/4 4.82 -1.04 -9.61 0.43 -11.08 2,16
2681 FTV J[1452 | 4.82 -1.04 -9.61 0.43 -3.87 2.94
2682 ETV 114471 6.47 -11.54 | 18.28 1.43 7.31 -4,62
2682 ETV 2/4 6.47 -11.54 | 18.28 1.43 4.57 -2,89
2682 ETV J[1435 | 6.47 -11.54 | 18.28 1.43 1.83 -1.15
2683 ETV 114481 | 6.04 -11.49 | -14.01 -1.43 -5.61 -4.6
2683 FTV 2/4 6.04 -11.49 | -14.01 -1.43 -35 -2.87
2683 FTV J[1436 | 6.04 -11.49 | -14.01 -1.43 -1.4 -1.15
2684 ETV 1114491 -7.3 -2.12 14.83 0.5 5.93 -0,85
2684 ETV 2/4 -7.3 -2.12 14.83 0.5 3.71 -0,53
2684 ETV J[1437 -7.3 -2.12 14.83 0.5 1.48 -0.21
2685 ETV 114501 | -7.71 -2.05 | -10.52 -0.5 -4.21 -0,82
2685 FETV 2/4 -7.71 -2.05 | -10.52 -0.5 -2.63 -0,51
2685 ETV J[1438 | -7.71 -2.05 | -10.52 -0.5 -1.05 -0,21
2686 ETV 114511 4.99 9.46 13.89 -0.49 5.56 3.79
2686 FTV 2/4 499 9.46 13.89 -0.49 347 2,37
2686 FTV J[1439 | 4.99 9.46 13.89 -0.49 1.39 0.95
2687 FETV 1114521 4.6 9.5 -9.6 0.49 -3.84 3.8
2687 ETV 2/4 4.6 9.5 -9.6 0.49 2.4 2,37
2687 ETV J[1440 4.6 9.5 -9.6 0.49 -0.96 0,95
2688 FTV 14571 5.39 -0.5 0.46 0.06 2.27 -2.13
2688 FTV 2/4 5.39 -0.5 0.46 0.06 1.04 -0.8
2688 FETV J[1441 5.39 -0.5 0.46 0.06 -0.19 0,54
2689 ETV 114681 59 -0.5 -0.25 -0.06 -1.2 -2,13
2689 ETV 2/4 59 -0.5 -0.25 -0.06 -0.54 -0.8
2689 FTV J[1442 59 -0.5 -0.25 -0.06 012 0.54
2690 ETV 14871 | -13.63 | -0.94 0.37 0.06 1.86 -2.91
2690 ETV 2/4 -13.63 | -0.94 0.37 0.06 0.87 -0,38
2690 ETV J[1443 | -13.63 | -0.94 0.37 0.06 -0.12 2,16
2691 ETV 114981 | -13.11 -0.94 -0.15 -0.06 -0.79 -2.91
2691 ETV 2/4 -13.11 -0.94 -0.15 -0.06 -0.37 -0,38
2691 ETV Jl1444 | -13.11 -0.94 -0.15 -0.06 0.05 2,16
2692 ETV 115171 3.92 -0.93 0.34 0.03 1.71 -2.9
2692 ETV 2/4 3.92 -0.93 0.34 0.03 0.79 -0,37
2692 ETV J[1445 | 3.92 -0.93 0.34 0.03 -0.13 215
2693 ETV 115281 4.44 -0.93 -0.13 -0.03 -0.63 -2,89
2693 FETV 2/4 4.44 -0.93 -0.13 -0.03 -0.28 -0,37
2693 ETV J[1446 | 4.44 -0.93 -0.13 -0.03 0.06 2,14
2694 ETV 114411 4.79 -0.74 0.48 0.01 -0.17 -0,91
2694 FTV 2/4 479 -0.74 0.48 0.01 -0.25 -0.8
2694 ETV J[1429 | 4.79 -0.74 0.48 0.01 -0.32 -0,69
2695 FETV 114421 5.31 -0.74 -0.27 -0.01 0.1 -0,91
2695 ETV 2/4 5.31 -0.74 -0.27 -0.01 0.14 -0.8
2695 ETV J[1430 | 5.31 -0.74 -0.27 -0.01 0.18 -0,69
2696 FTV 114431 | -13.7 -1.08 0.35 0.01 -0.13 -0.29
2696 FTV 2/4 -13.7 -1.08 0.35 0.01 -0.18 -0.13
2696 FETV J[1431 | -13.7 -1.08 0.35 0.01 -0.23 0,04
2697 ETV 114441 -13.19 | -1.08 -0.14 -0.01 0.06 -0,29
2697 ETV 2/4 -13.19 | -1.08 -0.14 -0.01 0.08 -0.13
2697 FTV J[1432 | -13.19 | -1.08 -0.14 -0.01 0.1 0.04
2698 ETV 1114451 | 4.59 -0.55 0.34 0.02 -0.14 0.75
2698 FETV 2/4 4.59 -0.55 0.34 0.02 -0.19 0,83
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2698 FTV J[1433 | 4.59 -0.55 0.34 0.02 -0.24 0.91
2699 FTV 114461 | 5.11 -0.55 -0.13 -0.02 0.07 0.75
2699 FTV 2/4 511 -0.55 -0.13 -0.02 0.09 0.83
2699 ETV J[1434 | 5.11 -0.55 -0.13 -0.02 0.11 0.91
2676 | Moveis(min) | 114481 | -42.73 | -0.52 -5.67 -0.05 -10.69 -0.72
2676 | Moveis(min) 2/4 -42.73 | -0.52 -5.67 -0.05 -6.44 -0,58
2676 | Moveis(min) | J[1447 | -42.73 | -0.52 -5.67 -0.05 -2.18 -0,97
2677 | Moveis(min) | 114771 | -42.73 | -0.52 -1.58 -0.07 -2.93 -0.72
2677 | Moveis(min) 2/4 -42.73 | -0.52 -1.58 -0.07 -1.75 -0,58
2677 | Moveis(min) | J[1448 | -42.73 | -0.52 -1.58 -0.07 -0.58 -0.96
2678 | Moveis(min) | 114781 | -59.21 | -1.94 -6.78 -0.07 -12.64 -0,58
2678 | Moveis(min) 2/4 -59.21 | -1.94 -6.78 -0.07 -7.55 -1.07
2678 | Moveis(min) | J[1449 | -59.21 | -1.94 -6.78 -0.07 -2.46 -2.2
2679 | Moveis(min) | 115071 | -59.21 | -1.94 -1.57 -0.08 -2.94 -0,58
2679 | Moveis(min) 2/4 -59.21 | -1.94 -1.57 -0.08 -1.76 -1,07
2679 | Moveis(min) | J[1450 | -59.21 | -1.94 -1.57 -0.08 -0.59 -2.2
2680 | Moveis(min) | 15081 | -52.4 -0.69 -6.72 -0.07 -12.65 -1.82
2680 | Moveis(min) 2/4 -52.4 -0.69 -6.72 -0.07 -7.6 -2,22
2680 | Moveis(min) | J[1451 | -52.4 -0.69 -6.72 -0.07 -2.56 -2,65
2681 | Moveis(min) | I[5371 | -52.4 -0.69 -1.7 -0.06 -3.21 -1.8
2681 Moveis(min) 2/4 -52.4 -0.69 -1.7 -0.06 -1.93 -2,21
2681 Moveis(min) | J[1452 | -52.4 -0.69 -1.7 -0.06 -0.65 -2.63
2682 | Moveis(min) | [[14471| -42.67 | -1.79 -5.73 -0.14 -2.29 -0,72
2682 | Moveis(min) 2/4 -42.67 | -1.79 -5.73 -0.14 -1.43 -0.45
2682 | Moveis(min) | J[1435 | -42.67 | -1.79 -5.73 -0.14 -0.57 -0.18
2683 | Moveis(min) | 1[14481| -42.67 | -1.79 -1.62 -0.09 -0.65 -0.72
2683 | Moveis(min) 2/4 -42.67 | -1.79 -1.62 -0.09 -0.4 -0.45
2683 | Moveis(min) | J[1436 | -42.67 | -1.79 -1.62 -0.09 -0.16 -0.18
2684 | Moveis(min) | 1[14491| -59.84 | -7.53 -6.96 -0.18 -2.78 -3.01
2684 | Moveis(min) 2/4 -59.84 | -7.53 -6.96 -0.18 -1.74 -1.88
2684 | Moveis(min) | J[1437 | -59.84 | -7.53 -6.96 -0.18 -0.7 -0.75
2685 | Moveis(min) | [[14501| -59.84 | -7.53 -1.6 -0.15 -0.64 -3.01
2685 | Moveis(min) 2/4 -59.84 | -7.53 -1.6 -0.15 -04 -1,88
2685 | Moveis(min) | J[1438 | -59.84 | -7.53 -1.6 -0.15 -0.16 -0.75
2686 | Moveis(min) | [[14511] -52.45 | -8.74 -6.81 -0.14 -2.72 -3.5
2686 | Moveis(min) 2/4 -52.45 | -8.74 -6.81 -0.14 -1.7 -2,19
2686 | Moveis(min) | J[1439 | -52.45 | -8.74 -6.81 -0.14 -0.68 -0.87
2687 | Moveis(min) | [[14521 | -52.45 | -8.66 -1.72 -0.14 -0.69 -3.47
2687 | Moveis(min) 2/4 -52.45 | -8.66 -1.72 -0.14 -0.43 -2.17
2687 | Moveis(min) | J[1440 | -52.45 | -8.66 -1.72 -0.14 -017 -0.87
2688 | Moveis(min) | 114571 | -61.6 -0.35 -0.41 -0.13 -1.6 -0.65
2688 | Moveis(min) 2/4 -61.6 -0.35 -0.41 -0.13 -0.5 -0.05
2688 | Moveis(min) | J[1441 | -61.6 -0.35 -0.41 -0.13 -0.56 -0,87
2689 | Moveis(min) | 1[4681 | -61.6 -0.35 -0.4 -0.14 -1.63 -0.65
2689 | Moveis(min) 2/4 -61.6 -0.35 -04 -0.14 -0.54 -0.05
2689 | Moveis(min) | J[1442 | -61.6 -0.35 -0.4 -0.14 -0.63 -0.87
2690 | Moveis(min) | 114871 | -81.08 | -0.14 -0.49 -0.12 -1.94 -0,37
2690 | Moveis(min) 2/4 -81.08 | -0.14 -0.49 -0.12 -0.61 -0,08
2690 | Moveis(min) | J[1443 | -81.08 | -0.14 -0.49 -0.12 -0.64 -0,91
2691 Moveis(min) | 1[498] | -81.08 | -0.14 -0.47 -0.14 -1.91 -0.37
2691 | Moveis(min) 2/4 -81.08 | -0.14 -0.47 -0.14 -0.64 -0,08
2691 | Moveis(min) | J[1444 | -81.08 | -0.14 -0.47 -0.14 -0.73 -0,91
2692 | Moveis(min) | 115171 | -74.01 -0.2 -0.48 -0.14 -1.88 -0,52
2692 | Moveis(min) 2/4 -74.01 -0.2 -0.48 -0.14 -0.58 -0,34
2692 | Moveis(min) | J[1445 | -74.01 -0.2 -0.48 -0.14 -0.65 -1.15
2693 | Moveis(min) | 115281 | -74.01 -0.2 -0.46 -0.13 -1.87 -0,52
2693 | Moveis(min) 2/4 -74.01 -0.2 -0.46 -0.13 -0.62 -0,34
2693 | Moveis(min) | J[1446 | -74.01 -0.2 -0.46 -0.13 -0.74 -1.16
2694 | Moveis(min) | 1[14411] -61.69 | -1.36 -0.44 -0.03 -0.54 -0.56
2694 | Moveis(min) 2/4 -61.69 | -1.36 -0.44 -0.03 -0.61 -0.36
2694 | Moveis(min) | J[1429 | -61.69 | -1.36 -0.44 -0.03 -0.67 -0.19
2695 | Moveis(min) | 1[14421| -61.69 | -1.36 -0.43 -0.03 -0.61 -0,56
2695 | Moveis(min) 2/4 -61.69 | -1.36 -0.43 -0.03 -0.67 -0,36
2695 | Moveis(min) | J[1430 | -61.69 | -1.36 -0.43 -0.03 -0.74 -0.19
2696 | Moveis(min) | 1114431 | -82.29 | -4.07 -0.63 -0.03 -0.59 -1.09
2696 | Moveis(min) 2/4 -82.29 | -4.07 -0.63 -0.03 -0.68 -0.49
2696 | Moveis(min) | J[1431 | -82.29 | -4.07 -0.63 -0.03 -0.76 -0,22
2697 | Moveis(min) | 1[14441| -82.29 | -4.07 -0.59 -0.02 -0.67 -1.09
2697 | Moveis(min) 2/4 -82.29 | -4.07 -0.59 -0.02 -0.76 -0.49
2697 | Moveis(min) | J[1432 | -82.29 | -4.07 -0.59 -0.02 -0.85 -0.22
2698 | Moveis(min) | [[14451| -74.32 | -6.29 -0.53 -0.03 -0.63 -1.68
2698 | Moveis(min) 2/4 -74.32 | -6.29 -0.53 -0.03 -0.7 -0.74
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2698 Moveis(min) | J[1433 | -74.32 -6.29 -0.53 -0.03 -0.78 -0,22
2699 Moveis(min) | 1114461 | -74.32 -6.19 -0.51 -0.03 -0.71 -1,65
2699 Moveis(min) 2/4 -74 .32 -6.19 -0.51 -0.03 -0.78 -0.74
2699 Moveis(min) | J[1434 | -74.32 -6.19 -0.51 -0.03 -0.86 -0,22

5.11.2 PO=P30:

5.11.2.1 Resumo dos Esforgos

Nmax = 85,96+42,73+5,92+0,23+1,12 = 135,96 tf
Nmin = 57,49-5,60-6,10-0,20-1,09 = 44,50 tf
M, = 18,38+12,64+4,28+23,96+0,04 = 59,30 tfm
My = 4,71+0,58+0,04+0,82+2,74 = 8,89 tfm

Mg = (59,302+8,892)"? = 59,96 tfm

H. =13,70+5,67+0,12+15,97+2,20 = 37,66 tf
Hr = 1,36+0,98+2,27+0,28+0,03 = 4,92 tf

5.11.2.2

Dimensionamento

Concreto: fck = 25 Mpa ; Aco: CA-50
Sera utilizado o programa do prof. Lauro M. dos Santos: CONDES3.

5.11.2.3

Vimax + M: ¢ =70 cm

Vd = 1,4*135,96 = 190,34 tf

Md = 1,4*59,96 = 83,94 tf

As = 60,4 cm?

5.11.2.4

Vd =1,4"44,50 = 62,30 tf

Vmin + M:

Md = 83,94 tf
As = 73,1 cm? (24¢20)

5.11.3
5.11.3.1

Nmax = 133,85+81,08+13,35+0,26+0,02 = 228,56 tf

P10=P20

Resumo dos Esforgos

Nmin = 133,85-4,09-13,35-0,26-0,02 = 116,13 tf
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M. = 1,17+1,94+1,32+0,55 = 4,98 tfm
Mr = 3,28+0,65+2,27+0,73 = 6,93 tfm
Mg = (4,98%+6,932)°° = 8,53 tfm

He = 0,20+0,49+0,35+0,11 = 1,15 tf
Hr = 1,18+0,38+0,76+0,24 = 2,56 tf

511.3.2 Dimensionamento
511321 VysxtM:$=70cm

Vd =1,4*228,56 = 319,98 tf
Md =1,4*8,53 = 11,94 tfim
Asnin = 0,8%*70%*1/4 = 30,79 cm?

511322 Vmn+M
Vd =1,4*116,13 = 162,58 tf

Md = 11,94 tfm
ASmin = 30,79 cm? (10$20)
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5.12 Blocos de Fundacéao

5.12.1 PO =P30:
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pp = 20,90 tf

Vmax = 135,96+20,90 = 156,86 tf

Vmin = 44,50+20,90 = 65,40 tf

M. = 59,30+37,60%1,0 = 96,90 tfm

M = 8,89+4,92%1,0 = 13,81 tfm

Vmaxest = 156,86/4+96,90/2*3+13,81/2*1,2 = 61,1 tf
Viminest = 65,40/4-96,90/2*3-13,81/2*1,2 = -5,55 tf
Zx = 2*61,10*1,50/0,80*0,96 = 238,67 tf

Asx = 1,4*238,67/4,348 = 76,85 cm?

Zy = 2*61,10*0,60/0,80*0,96 = 95,47 tf

Asy = 1,4*95,47/4,348 = 30,74 cm?

82



5.12.2 P10 = P20

250

FESTEIO = pf tncemm

40 85 85 40
: 2 [P 2P
S f S
o /_\
& \/
T SN
T w4 s o
pp=17,19 tf

Vmax = 228,56+17,19 = 245,75 tf
Vmin = 116,13+17,19 = 133,32 tf
M, =4,98+1,15*1,0 = 6,13 tfm
Mr = 6,93+2,56*1,0 = 9,49 tfm

Vmaxest = 245,75/5+(6,13+9,49)/2*1,7 = 53,75 tf
Viminsest = 133,32/5-(6,13+9,49)/2*1,7 = 22,10 tf
Zx =Zy = 2*53,75*0,85/0,8*0,96 = 118,98 tf
Asx = Asy = 1,4*118,98/4,348 = 38,31 cm?

E

ConsPEL

110

100

Im
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5.13 Rotulas de Concreto (40x40) cm?

Vimax = 228,56 tf

H = (1,152+2,562)%° = 2 81 ff

fcaam< 178*(3600/1600)"” = 233 kgf/cm? > 210
logo: Vdagm = 210*40%40 = 336000kgf > OK
Fretagem:

Z = 0,3*228,56*(1-40/60) = 22,86 tf

As = 1,4*22,86/4,348 = 7,36 cm?

5.14 Neoprenes: 35x45

h =4*12+5*3+2*2,5 = 68 mm

Vmax = 135,96 tf

Vmin = 44,50 tf

8=3,29cm

fmax = 135960/35*45 = 86,30 kgf/lcm? > OK
fmin = 44500/35*45 = 28,25 kgf/lcm? > OK
tgy = 3,29/5,30 = 0,62< 0,70 > OK

Fretagem: sera adotado a calculada nas rotulas.

ConsPEL
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