MEMORIAL DE CALCULO

OBRA:

PROJETO DE UMA PONTE DE CONCRETO COM
CONTENCOES, LONGARINAS, PRE-LAJE E LAJE DE 2°
ESTAGIO

CONTRATANTE:

ITUPORANGA/SC

LOCAL:

RUA JOSE PETRY, ITUPORANGA/SC.

DATA: 09/06/2025.



Dados iniciais

Geometria:
Largura = 1000 cm

Comprimento = 800 cm

Balanco = 15 cm

Espessura da laje = 20 cm
N° de vigas = 6
Viga: secao retanqular

Acoes consideradas

Carga permanente:

Peso proprio viga pré-moldada: g1,k = Ac. = c= 0,27 . 25 = 6,75 kN/m
Peso préprio da laje do tabuleiro: g2,k = hLaje. * ¢= 0,2 . 25 = 5 kN/m?
Revestimento: g3,k = hrev. *c + gsc = 0,05.24 + 2 = 3,2 kN/m?
Guarda-Rodas: g4,k = Ac. = c=0,19.25 = 4,75 kN/m

Carga movel:

Como carregamento mével foi considerado o veiculo tipo PB-45, de acordo com a NBR
7188:2012 (Carga rodoviaria e de pedestres em pontes, passarelas e outras estruturas):



Q = P.CIV.CNF.CIA
g = p.CIV.CNF.CIA

Sendo:

P = 75 kN, é a carga concentrada por
roda;

p = 5 kN/m? é a carga de multidao,
uniformemente distribuida;

p' = 3 kN/m? é a carga de pedestres,
uniformemente distribuida;

CIV o coeficiente de impacto vertical;
CNF o coeficiente de numero de faixas;
CIA o coeficiente de impacto adicional,
aplicavel somente para o}
dimensionamento de elementos de
juntas estruturais e extremidade da obra.

el

Largura

Comprimento

- Coeficientes CIV e CNF:
O coeficiente de impacto vertical é dado por:

CIV = 1,35, para estruturas com vao menor que 10 m;
CIV =1 + 1,06[20/(Liv+50)], para estruturas com vao entre 10 e 200 m.

Sendo Liv o comprimento da longarina.

O coeficiente de numero de faixas é dado por:

CNF 1-0,005 (n-2)
Sendo:
n € a parte inteira da razdo B/3,5;
B é a largura do tabuleiro rodoviario transversalmente continuo em metros, a ser
carregado para uma determinada hipotese de carga.



Modelo estrutural

Modelo para distribui¢éo transversal de cargas: Processo Courbon / Engesser
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Apoio elastico:

39173 kN/m
Kvo = 47737 kN/m

Kv1




Esforcos solicitantes nas longarinas

Envoltdria de momento fletor combinagao de calculo: V1 Unidade: kN.r
721,15

Envoltdria de momento fletor combinagéo de calculo: V2 Unidade: kN.r
791,08

Envoltdria de momento fletor combinagdo de calculo: V3 Unidade: kN.r

712,39




Envoltdria de momento fletor combinagéo de calculo: V4 Unidade: kN.r

711,81

Envoltdria de momento fletor combinagdo de calculo: V5 Unidade: kN.r
789,33

Envoltdria de momento fletor combinagéo de calculo: V6 Unidade: kN.r

718,76




Envoltdria de esforgo cortante combinagéo de célculo: V1 Unidade: kI

389,40
150,99
-145,86
-389,40
Envoltdria de esforgo cortante combinagao de calculo: V2 Unidade: kI
426,11
184,13
-184,13
-426,11
Envoltéria de esforgo cortante combinagéo de célculo: V3 Unidade: kI
382,20
183,83
-183,83

-382,20




Envoltéria de esforgo cortante combinagéo de célculo: V4 Unidade: kI

381,91
183,54
-183,54
-381,91
Envoltdria de esforgo cortante combinagao de calculo: V5 Unidade: kI
425,23
183,25
-183,25
-425,23
Envoltéria de esforgo cortante combinagéo de célculo: V6 Unidade: kI
388,21
149,79
-144.,67

-388,21




Reacao maxima na V2 da Carga Movel

Trem-Tipo flexdo maxima: V2

0431

5741 kN 57.41 kN 5741 kN
" 150 1.50 ' 150 ] 1.50 ”
9.5 kNim v v 9.5 kNim
4 .36 kN/m
Linha de influéncia reagao vertical: V2

7.09 kNim

3 kN/im 3 kl‘il.l’m

106,31 kN 106,31 kN
7,09 kN/m
3 kNim I':l';lfm
EI.’{.J2 1.50 QAQ, 275 " 34 gﬂ@Z 1,50

-0.076




Esforcos solicitantes nas longarinas

Area de aco - Longitudinal

Dimensionado realizado em razéo do momento de calculo.
Norma utilizada: NBR-6118:2014

Geometria

bw =30.0 cm

h=90.0cm

d=86.0cm

d'=4.0cm

Materiais

fck =40.00 MPa

fyk =500.00 MPa



yc=1.40
ys=1.15
fctk,sup = 4.56 Mpa
Armadura de flexado

As =39.27 cm?®

Equilibrio
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Cortante
Resultados
Cortante

Asw,nec = 4.59 sz/m = 2R
Aswmin =4.21 cm?/m - 2R
Aswlrea[ = 4.59 Cm2/m = 2R

Vra2 = 167.18 tf
Vras = 42.60 tf
V.=27.16tf
Vo =15.44 tf

Lajes do tabuleiro - Método de Riisch

* A CAPA DE ASFALTO SERA EXECUTADA POSTERIORMENTE A CRITERIO DO MUNICIPIO
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Peso proprio:

Laje: 0,20m x 25kN/m3 = 5,00 kN/m2

Pavimentacao = 0,08m x 25kN/m3 =2,00 kN/m2

Recapeamento = 2,0 kN/m2

Barreira + Guarda-Corpo = 0,25m2 x 25 kN/m3/10 = 0,625 kN/m2

Total = 8,625 kN/m2

Carga movel:

Vao da laje Ix = 1,97m;

a = distancia transversal entre rodas = 2,0m;

Ix/a =1,91m / 2,0m =0,955

Tamanho do contato roda x pavimento = 0,2m x 0,5m

Tamanho do espraiamento da roda até o meio da laje de 25cm: t = \/0,2x0,5 + 2 *
(0,08m) + (0,25m) =t = 0,73

Coeficiente de impacto ¢ = CIV = 1 + 1,06[20/(1689+50)] = 1,32 * 1,25 = 1,66

Momentos fletores segundo as Tabelas de RUSCH

Relacoes para entrada na tabela:

Ix/a = 1,91m / 2,0m =0,955
t/a =0,73m/2,0m=0,365



Parametros de entrada

lyflx=4=47 Condigodes de apoio:
Direcgédo do trafego:
g0

Tabela:88
Loy

/5=0,90

—*

Y.=0,310 A ’

Esforcos devido as cargas moveis

Mxm (Tabela 88.1)

t/a Para todos os

Ix'a = 0,125 0,250 0,5 1,0 valores de t/a

L
0,50 0,2
1.0 0,351 ]
1.5 0,431 0.4 0,351 0,305 0.1 0,23
2.0 0,52 0,491 0,461 0,421 0,25 0,4
2.5 0,62 0,59 0,56 0,53 0,58 0,96
3.0 0,72 0,69 0,67 0,63 1,0 1,35
4.0 0,87 0,85 0,82 0.8 2,2 2,85
5,0 0.99 0.98 0.95 0.93 3.46 5.65
6.0 1,08 1,07 1,04 1,02 4,7 8,0
7.0 1.15 1.14 111 1.1 5.75 11.8
8.0 1,2 1,19 1,17 1,15 6,9 16,4
9,0 1.24 1.23 121 1.2 8.0 22.1
10,0 1,27 1,26 1,24 1,23 9,12 28,7




M. =0,258

Mp=0,0

Mp=0,118

Mym= @ X (PXML + pxMp + p'x Mp)

Mxm=1,66 x (75,0 x 0,258 + 5,0 x 0,0 + 5,0 x 0,118)
Mxm=33,084 kN.m/m

hlym (Tabela 88.2)
t/a Para todos os
Ix/a 0,125 0,250 0,5 1,0 valores de t/a
L

0,50 0,155
1,0 0,223
15 0,267 0,22 0,16 0.118 0.02 0,07
2,0 0,322 0,263 0,228 0,179 0.04 0,12
2,5 0,382 0,338 0,29 0,253 0.1 0,24
3,0 0.457 0,408 0,361 0,323 0.17 0.4
4,0 0,58 0,53 0.472 0,433 0.37 1,03
5,0 0,69 0,64 0,58 0,53 0.58 2,03
6,0 0,77 0,73 0,66 0,62 0,78 3,06
7,0 0.84 0.8 0,73 0,7 0,92 4,54
8,0 0,9 0.86 0.8 0,76 1,29 6,28
9,0 0,96 091 0,85 0,82 1.3 8.25
10,0 1,02 0,95 0,9 0,87 1,46 10,67

M_=0,134

Mp=0,0

My=0,024

Mym=@ X (P XML+ pxMp + p'x Mp)
Mym=1,66 x (75,0 x 0,134 + 5,0 x 0,0 + 5,0 x 0,024)

Mym=16,924 kN.m/m



I\Iye (Tabela 88.3)

t/a Para todos os
Ix/a 0,125 0,250 0,5 1,0 valores de t/a
L

0,50 0,32
1,0 0,405 ,
1.5 0,55 0,53 0,47 0,37 0,05 0.2
2.0 0,72 0.7 0,66 0,57 0.2 0,65
2.5 0,85 0,85 0,82 0,74 0,39 0,95
3.0 0,99 0,99 0,96 0,89 0,75 1,55
4,0 1,2 1.2 1,19 1,13 1.4 3.4
5.0 1.36 1,36 1,36 1.3 2.1 5,79
6,0 1.48 1,48 1,48 1.42 3,0 9.5
7.0 1,56 1,56 1,56 1,51 4.3 15,0
8.0 1,62 1,62 1,62 1,58 5.5 20,6
920 1,66 1,66 1,66 1,63 6.8 26,9
10,0 1,67 1,67 1,67 1,67 8.33 34,3

M_=0,321

Mp=0,0

Mp=0,079

Mye= @ X (P X ML + px Mp + p' x Mp)

Mye=1,66 x (75,0 x 0,321 + 5,0 x 0,0 + 5,0 x 0,079)

Mye=-40,620 kN.m/m




Diagramas Envoltorios

My devido a p

My devido a p

=2,80

0,35ly

"l
k"
5
\
Mxm=33,1
0.2Ik=0,36 A
fJ
L
|- 1.79 |-
A Eal
1,79 N
[* [*
—
g
=] ol
ol _l_;l_
Il w
= ol
e &
CS N
—— Mym=16,2
8,00

‘

i
<

ye=-40,6

0,5l = 0,90

0,5k = 0,90

8,00



Esforcos devido as cargas permanentes
Mxm

k=0,084

Mym=k X g X |2

Mxm=0,084 x g x 3,20

Mym=0,269g kN.m/m

Mym

k=0,037

Mym=k x g x |2
Mym=0,037 x g X 3,20

Mym=0,119g kN.m/m

Mye

k=-0,119

Mye=k x g x |2
Mye=-0,119 x g x 3,20

Mye=-0,381g kN.m/m




Diagramas Envoltorios

My devido a g
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MEMORIA DE CALCULO DAS PAREDES DE CONTENGCAO

Pavimento 1

fck =3.00 kN/cm?

E =2684 kN/cm?

Peso Espec =2500.00

kgf/m?
Lance 2 cobr =3.00 cm
Cargas Retraca
Secdo (cm) Cargas Verticais (kN/m?) Horizontais | Temperatur 0
(kN/m?) a Deform.
Elevaca Peso Acidental Parede To gz:g ii Deff)(rm
Elemento H ¢ Nivel | Prépri | Revestiment s Total | Base P o )
0 Outra ° O M
0 0 utras (%o)
( CPAHI:II;AN 250 | g0 | 2800 | 1750 0.00 0.00 | 10.13 | 595 | 42.6
0 5 goe 0 ‘ 0 KN/m 0.00 0.00 | kN/m 4 6
( CARLD 1250 | 40 | 2800 | 1750 0.00 000 | 20| 505 | 426
¢ 0 : 0 kN/m 0.00 0.00 4 6
s) kN/m
(CP(l)A:’llt{elr;Cf)e 250 | 400 | 2800 | 1750 0.00 0.00 2230'1 595 | 426
¢ 0 : 0 kN/m 0.00 0.00 4 6
5) kN/m
( SARID 1250 | 40 | 2800 | 1750 0.00 0.00 | 10.13 | 59.5 | 42.6
o 5 goe 0 ‘ 0 kN/m 0.00 0.00 | kN/m 4 6
(Cf’(ﬁllt‘eln'%e 250 | o0 | 2800 | 1750 0.00 0.00 2230'1 59.5 | 42.6
¢ 0 : 0 kN/m 0.00 0.00 4 6
s) kN/m
( AR 1250 | 40 | 2800 | 1750 0.00 0.00 | 1013 | 59.5 | 42.6
o 5 oe 0 ‘ 0 kN/m 0.00 0.00 | kN/m 4 6
(é’gﬁ;ﬁe 250 | o0 | 2800 | 1750 0.00 0.00 | 21.82 | 595 | 426
9 ¢ 0 : 0 kN/m 0.00 000 | kN/m | 4 6
( C"i‘f]ﬁ 250 | 00 | 280:0 | 17.50 0.00 0.00 2321'8 595 | 426
ontengoe 1 : 0 kN/m 0.00 0.00 4 6
5) kN/m
(Czﬁii‘lae 250 | o0 | 2800 | 1750 0.00 0.00 | 21.82 | 59.5 | 42.6
9 ¢ 0 : 0 kN/m 0.00 000 | kN/m | 4 6
(é’ﬁzﬁ 250 | o0 | 2800 | 1750 0.00 0.00 | 10.13 | 59.5 | 42.6
0 5 ¢ 9 : 0 kN/m 0.00 0.00 | kN/m | 4 6
( DARED 1250 | 40 | 2800 | 1750 0.00 0.00 | 1013 | 59.5 | 42.6
9 ¢ 0 : 0 kN/m 0.00 000 | kN/m | 4 6
(C}"“nlfzn'q 250 | g0 | 2800 | 17.50 0.00 0.00 | 10.13 | 59.5 | 42.6
o 5 goe 0 ‘ 0 kN/m 0.00 000 | kN/m | 4 6
( é’AIfz'DN 250 | 00 | 280:0 | 17.50 0.00 0.00 | 10.13 | 595 | 426
onssncoe 0 : 0 kN/m 0.00 0.00 kN/m 4 6




PAR2-E

(Contengse | 250 | g0 | 2800 | 17.50 0.00 000 | 10.13 | 59.5 | 42.6
9 ¢ 0 : 0 KN/m 0.00 000 | kN/m | 4 6
(Cpcffn‘ze 250 | o0 | 2800 | 1750 0.00 0.00 | 10.13 | 59.5 | 42.6
9 ¢ 0 : 0 KN/m 0.00 000 | kN/m | 4 6
(é’(ﬁft{jf;e 250 | 400 | 280:0 | 17.50 0.00 0.00 | 10.13 | 59.5 | 42.6
9 ¢ 0 : 0 KN/m 0.00 000 | kN/m | 4 6
(CPAnlfzﬁ 250 | 00 | 280:0 | 17.50 0.00 0.00 | 10.13 | 59.5 | 42.6
0 5 s o : 0 KN/m 0.00 000 | kN/m | 4 6
(ciﬁglae 250 | 400 | 2800 | 17.50 0.00 0.00 | 10.13 | 59.5 | 42.6
9 ¢ 0 : 0 kN/m 0.00 000 | kN/m | 4 6
(Ciﬁfj se | 259 | 11000 | 390:0 | 17.50 0.00 0.00 2275'9 59.5 | 426
¢ 0 : 0 KN/m 0.00 0.00 4 6
s) kN/m
© fﬁ};“ se | 250 | 11000 | 390:0 | 17.50 0.00 0.00 | 1597 | 59.5 | 42.6
9 ¢ 0 : 0 kKN/m 0.00 000 | kN/m | 4 6
(CPrﬁRnS se | 250 | 11000 | 3900 | 1750 0.00 000 | 1597 | 595 | 42.6
0 5 s o : 0 KN/m 0.00 0.00 | kN/m | 4 6
(Ciﬁ}e{f se | 250 | 11000 | 390:0 | 17.50 0.00 0.00 2275 9| 505 | 426
¢ 0 : 0 KN/m 0.00 0.00 4 6
s) kN/m




MEMORIA DE CALCULO DAS PAREDES DE CONTENGCAO

Pavimento 1

fck =3.00 kN/cm?

E =2684 kN/cm?

Peso Espec =2500.00

kgf/m?
Lance 2 cobr =3.00 cm
Reservatorio Contencdes
ARMADURAS NA LAJE
Esforcos Resultados
Trecho Egi igz Mdx Mdy Armadura inferior Armadura superior
(th) (th) (kN.m/m) (kN.m/m) Asx Asy Asx Asy
As=542 As =341 A's=251 A's=335
18.53 61.40 cm*m cm*m cm?m cm*m
PARI-A -2.06 0.00 46.39 2931 210.0 c/14 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(5.61 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=12.51 As=4.39 A's=2.51 A's=2.52
16.56 78.12 cm?m cm?m cm?m cm?m
PARI-B -0.89 -1.68 1542 3520 910.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?*/m) (3.93 cm*m) (3.93 cm*m)
As =3.69 As=4.12 A's=2.64 A's=25l1
3.83 92.01 cm*m cm*m cm?m cm*m
PARI-C -9.55 -0.07 20.09 3520 210.0 ¢/20 016.0 ¢/20 210.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=2.94 As=2.87 A's=2.51 A's=2.51
2.29 80.67 cm?/m cm?/m cm?/m cm?/m
PARI-D -8.34 0.00 14.94 2479 210.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm*m) (3.93 cm*m)
As=1.88 As=3.75 A's=197 A's=3.75
5.68 68.99 cm?m cm?m cm?m cm?m
PARI-E -2.50 -2.25 14.58 24.79 910.0 ¢/25 016.0 ¢/20 ©10.0 ¢/25 ©10.0 ¢/20
(3.14 cm*m) (10.05 cm?/m) (3.14 cm*m) (3.93 cm*m)
As=2.51 As=2.1 A's=251 A's=25l1
0.94 69.50 cm?/m cm?/m cm?/m cm?/m
PARI-F -5.10 0.00 14.85 20.95 210.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm*m) (3.93 cm*m)
As=3.15 As=4.52 A's=2.51 A's=2.51
7.17 64.44 cm?m cm?m cm?m cm?m
PARI-G -6.09 -0.40 20.16 38.05 ©10.0 ¢/20 016.0 ¢/20 10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=2.51 As =496 A's=251 A's=2.76
16.71 69.90 cm*m cm?m cm?m cm?m
PARI-H 0.00 -3.12 15.34 38.05 210.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
18.01 59.61 As=5.12 As=3.28 A's =251 A's=3.23
PARI-T 0.00 0.00 4631 28.25 cm*m cm*m cm?’m cm*m




910.0 ¢/15 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(5.24 cm*m) (10.05 cm?/m) (3.93 cm*m) (3.93 cm*m)
As =5.09 As =3.40 A's =251 A's=3.35
18.18 3091 cm*m cm?m cm*m cm?*m
PARZ-A 0.00 0.00 46.27 2924 910.0 ¢/15 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(5.24 cm*m) (10.05 cm?/m) (3.93 cm*m) (3.93 cm*m)
As=2.51 As =435 A's =251 A's=251
16.47 36.37 cm*m cm*m cm?/m cm*m
PAR2-B 0.00 -1.37 15.20 3529 910.0 ¢/20 916.0 ¢/20 910.0 ¢/20 910.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=3.02 As=4.13 A's=251 A's=251
3.77 54.11 cm*m cm*m cm*m cm?*m
PAR2-C -5.64 -0.07 19.69 3529 210.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(3.93 cm*m) (10.05 cm?*m) (3.93 cm*m) (3.93 cm*m)
As=2.51 As=2.87 A's=251 A's=251
0.00 50.94 cm?m cm?m cm*m cm?m
PAR2-D -5.66 0.00 14.56 2477 910.0 ¢/20 916.0 ¢/20 910.0 ¢/20 910.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm*m) (3.93 cm*m)
As=1.88 As=3.75 A's=2.01 A's=3.75
3.57 40.09 cm*m cm*m cm*m cm?*m
PARZ-E -2.87 -1.94 14.39 2477 910.0 ¢/25 916.0 ¢/20 210.0 ¢/25 ©10.0 ¢/20
(3.14 cm*m) (10.05 cm?*/m) (3.14 cm*m) (3.93 cm*m)
As =251 As =251 A's =251 A's =251
0.00 57.81 cm?m cm?m cm?m cm?m
PAR2-F -5.16 0.00 14.70 20.97 910.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=2.99 As =447 A's=251 A's=25l1
3.97 50.99 cm*m cm*m cm?m cm*m
PAR2-G -5.52 -0.05 19.60 38.12 910.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As =251 As=471 A's =251 A's =251
16.74 39.25 cm?m cm?m cm?m cm?¥m
PAR2-H 0.00 -1.54 15.13 38.12 910.0 ¢/20 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/20
(3.93 cm*m) (10.05 cm?*/m) (3.93 cm*m) (3.93 cm*m)
As=35.12 As=3.30 A's=251 A's=3.25
18.03 31.19 cm*m cm*m cm?m cm*m
PAR2-I 0.00 0.00 46.48 28.38 910.0 c/15 916.0 ¢/20 ©10.0 ¢/20 910.0 ¢/20
(5.24 cm*m) (10.05 cm?/m) (3.93 cm¥m) (3.93 cm*m)
As=4.17 As=6.75 A's=3.22 A's=6.64
20.27 50.85 cm?/m cm?/m cm?/m cm?/m
PAR3 -3.63 -8.72 33.02 4521 210.0 c/18 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/11
(4.36 cm*m) (10.05 cm?*/m) (3.93 cm*m) (7.14 cm*m)
As=4.19 As=6.74 A's=3.26 A's=6.64
20.57 25.36 cm?m cm?m cm?m cm?m
PAR4 -3.91 -8.74 3284 4515 910.0 c/18 916.0 ¢/20 210.0 ¢/20 210.0 ¢/11
(4.36 cm*m) (10.05 cm?/m) (3.93 cm¥m) (7.14 cm*m)
As=4.20 As=6.75 A's=3.26 A's =6.65
20.52 25.56 cm?/m cm?/m cm?/m cm?/m
PARS -3.87 -8.75 3292 45.23 210.0 ¢/18 916.0 ¢/20 ©10.0 ¢/20 ©10.0 ¢/11
(4.36 cm*m) (10.05 cm?*/m) (3.93 cm*m) (7.14 cm*m)
As=4.16 As=06.76 A's =322 A's =6.65
20.35 50.85 cm?m cm?m cm?m cm?m
PAR6 -3.60 -8.78 3296 45.18 910.0 c/18 916.0 ¢/20 210.0 ¢/20 ©10.0 ¢/11
(4.36 cm*m) (10.05 cm?/m) (3.93 cm¥m) (7.14 cm*m)
ARMADURAS NA CONTINUIDADE
Viga Laje 1 Momentos fletores (kN.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) | A's (inferior)




As=3.75 cm*/m

Barra P ‘;f}i'éA 010.0 ¢/20
(3.93 cm*m)

As =6.90 cm*/m
Barra Pi?{}}-éA -59.32 210.0 ¢/11
(7.14 cm*m)

PARI-B As=3.75 cm*/m
Barra PARI-A ©10.0 ¢/20
(3.93 cm*m)

As=3.75 cm*/m
Barra gﬁg}:ﬁ -20.05 210.0 ¢/20
(3.93 cm*m)

As=3.75 cm*m
Barra E:E}:g -9.56 ©10.0 ¢/20
(3.93 cm*m)

PARI-B As=3.75 cm*/m
Barra PARI-C 210.0 ¢/20
(3.93 cm*m)

PARI-D As=3.75 cm*m
Barra PARI1-C 10.0 ¢/20
(3.93 cm*m)

As=5.15 cm*m
Barra g:gi:g -33.48 210.0 ¢/15
(5.24 cm*m)

As=3.75 cm*m
Barra gﬁgll__g -2.17 910.0 ¢/20
(3.93 cm*m)
o 2

PARI-D As=3.75 cm*m
Barra PARI-E -2.66 210.0 ¢/20
(3.93 cm*m)

As=3.75 cm*/m
Barra g:ﬁ%:g -2.25 910.0 ¢/20
(3.93 cm*m)

PARI-E As=3.75 cm*m
Barra PARI-F -1.66 210.0 ¢/20
(3.93 cm*m)
— 2

PARI-G As=3.75 cm*/m
Barra PARI-F 210.0 ¢/20
(3.93 cm*m)

As =4.60 cm*m
Barra ppﬁgllf} -33.41 910.0 ¢/17
(4.62 cm*m)

As=3.75 cm*m
Barra g:ﬁ}:g -9.20 210.0 ¢/20
(3.93 cm*m)

PARI-G As=3.75 cm*m
Barra PARI-H 10.0 ¢/20
(3.93 cm*m)

PARI-I As=3.75 cm*/m
Barra PARI-H 210.0 ¢/20
(3.93 cm*m)

As=3.75 cm*m
Barra I;,AAI}{;{III -19.20 10.0 ¢/20
) (3.93 cm¥m)

PAR3 As=3.75 cm*/m
Barra PARII 210.0 ¢/20
(3.93 cm*m)

PARI1-I As = 6.60 cm*/m
Barra PAR3 -39.48 610.0 ¢/11




(7.14 cm*m)

As =6.58 cm?*/m

Barra P}:‘I*{};“A -59.25 010.0 /11
) (7.14 cm*m)
PAR2-A As=3.75 cm*/m
Barra PAR4 ©10.0 ¢/20
(3.93 cm*m)
As=3.75 cm*/m
Barra gﬁgg:ﬁ -20.00 210.0 ¢/20
(3.93 cm*m)
PAR2-B As=3.75 cm*m
Barra PARZ-A 10.0 ¢/20
(3.93 cm*m)
. 2
PAR2-B As=3.75 cm*m
Barra PAR2-C 210.0 ¢/20
(3.93 cm*m)
As=3.75 cm*/m
Barra giﬁg:g -9.44 910.0 ¢/20
(3.93 cm*m)
As=4.46 cm*m
Barra gillg-g -32.72 910.0 ¢/17
) (4.62 cm*m)
— 2
PAR2-D As=3.75 cm*m
Barra PAR2-C 210.0 ¢/20
(3.93 cm*m)
As=3.75 cm*m
Barra }})’illg-g -2.67 910.0 ¢/20
(3.93 cm?*m)
PAR2-E As=3.75 cm*m
Barra PAR2-D -2.16 ©10.0 ¢/20
(3.93 cm*m)
As=3.75 cm*m
Barra f’iig:}; -1.65 910.0 ¢/20
(3.93 cm?*m)
As=3.75 cm*m
Barra v 220 610.0 ¢/20
(3.93 cm*m)
As=4.47 cm*m
Barra 113)//:11;;__?} -33.01 910.0 ¢/17
(4.62 cm*m)
— 2
PAR2-G As=3.75 cm*m
Barra PAR2-F 210.0 ¢/20
(3.93 cm*m)
— 2
PAR2-G As=3.75 cm*m
Barra PAR2-H 10.0 ¢/20
(3.93 cm*m)
As=3.75 cm*m
Barra gig;:g -9.11 10.0 ¢/20
(3.93 cm*m)
As=3.75 cm*m
Barra I;;A/;l}{é_}ll -19.18 ©10.0 ¢/20
(3.93 cm¥m)
PAR2-I As=3.75 cm*m
Barra PAR2-H ¢10.0 ¢/20
(3.93 cm*m)
As = 6.60 cm*/m
Barra PII;RRZS_I -59.45 210.0 ¢/11
(7.14 cm*m)
Barra PARS As=3.75 cm*m




PAR2-1

©10.0 ¢/20
(3.93 cm*m)




MEMORIA DE CALCULO DAS PAREDES DE CONTENGCAO

Peso Espec =2500.00

Pavimento 1 fck = 3.00 kN/cm? E =2684 kN/cm?
kgf/m?
Lance 2 cobr =3.00 cm
Reservatorio Contencoes
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Trech | Diregi Verlﬁ.cag:ao Ver!ﬁcag: Verlﬁ.cacao Verlﬁcag: Armadu | Armadu Cisalhame
= axial ao ~ axial ao ra ra
0 o Flexao = . Flexao = . . . . nto
(compressa axial (compressa axial inferior | superior
0) (tracio) 0) (tracdo)
S| A
Md = Md = crr;z/m 2.51 vsd =12.09
2
4639 | pa=1853 | Fa=24s | 2102 Fd=248 | ol00 | MM tm_
kN.m/ kN.m/ 210.0 vrdl =
tf tf tf c/14
m . ~ . o m . ~ c/20 13.73 tf/m
Situagdo: Situagao: Situagao: (5.61
(3.93 Modelo I
_ GE GE _ PE cm?m) -
X A= | As=276 | As=542 | 257 As=0.28 = om’/m) vrd2 =
5.11 o o 2.28 o M=10.00 | 106.92 tf/m
cm¥m em?/m cm?/m cm?m em/m 28.15 KN.m/m | vsw=10.00
L A's=0.00 | A's=0.00 Vo A's=0.28 | kN.m/m - ’
A's= cm?m cm?m A's= cm?m F=000 | [=000 tm
0.00 0.00 tf. tf asw = 0.00
cm?/m cm?/m fiss = fiss = cm?/m
PAR1 0.00 mm
A 0.11 mm
) As= A's=
Md = Md = 341 3.35 _
2931 2931 cm?/m cm?/m VSdﬁT/ri'n
kN.m/ kN.m/ ¢16.0 210.0 4l =
m m ¢/20 ¢/20 1392 tthm
(10.05 (3.93 \;rdz _
Y As = As = cm?/m) cm?/m) 10030 tf/
3.41 3.35 M=891 | M=653 | 7 "
cm?/m cm?/m kN.m/m kN.m/m v “;f/m'
A's= A's= F=0.00 | F=0.00 asw = 0.00
0.00 0.00 tf tf sz -
cm?/m cm?/m fiss = fiss = ¢
0.0l mm | 0.01 mm
_ _ As= A's= vsd =7.85
Md = Fd *tflm Md = Fd *tflm 2.51 2.51 tf/m
PARI 21.02 Situacio: 21.02 Situacio: cm?m cm?m vrdl =
3 X | kNm/ ‘éé “ | KN/ ‘é}g " | el0.0 010.0 13.73 tfim
) m As=1.36 m As= 18] ¢/20 /20 Modelo I
J. /fn . /r.n (3.93 (3.93 vrd2 =
cm?/m) cm?/m) 106.92 tf/m




As= A's=0.00 | As= A's=0.00 | M=4.10 = vsw = 0.00
2.28 cm?/m 2.28 cm?/m kN.m/m 10.92 tf/m
cm?/m cm?/m F=0.00 kN.m/m asw = 0.00
A's = A's = tf F=10.00 cm?/m
0.00 0.00 fiss = tf
cm?/m cm?/m 0.00 mm fiss =
0.03 mm
As= A's=
Md = Md = 4.39 2.52
35.20 21.02 cm?/m cm?/m vsd =7.34
kN.m/ Fd=2.02 kN.m/ Fd=2.02 ¢16.0 210.0 tf/m
I'I.l tf m tf ¢/20 c/20 vrdl =
Situagdo: Situagdo: (10.05 (3.93 13.22 tf/m
Ag= GE Ag= GE cm?/m) cm?/m) vrd2 =
4311 As=439 | 539 As=2.52 = = 100.30 tf/m
cn.12 m cm?/m crﬁz n cm?’/m 25.12 14.06 vsw = 0.00
Al = A's=0.00 Alg = A's=0.00 | kNnm/m | kN.m/m tf/m
cm?/m cm?/m F=1.05 F=1.05 asw = 0.00
0.00 0.00 R
N N tf tf cm?m
cm?m cm?m
fiss = fiss =
0.05mm | 0.07 mm
s | e
Md = Md = CIﬁZ/m 2.64 vsd = 8.92
21.02 pa— | 2102 Fd 100 cm?m tf/m
kKN.m/ | Fd=3.83 tf kKN.m/ | Fd=3.83 tf oL%. 210.0 vrdl =
. - 11.46 tf . ~ 11.46 tf ¢/20
m Situagdo: L m Situacao: L c/20 13.73 tf/m
Situagao: Situagao: (3.93
GE GE GE GE m?/m) (3.93 Modelo 1
As= | As=167 | \ 75 o | As= | As=04s |, To | T cm?/m) vrd2 =
2.28 cm?m sz/ﬁl 2.28 cm?m sz/ﬁl 1415 M=6.30 | 106.92 tf/m
2 Q= 2 ' = : =
crrll /El A's=0.00 A's = 0.00 CH'l /T A's=0.00 A'S=000 | KNm/m kl\i.m/m vsw = 0.00
A's= cm¥m em?/m A's= cm?m em/m F=55] F=551 tf/m
0.00 0.00 ' tf asw = 0.00
2 2 tf = 2
cm?m cm?m fiss = cm?m
fiss= 1 4 04 mm
PARI 0.11 mm )
-C As= A's=
Md = Md = 4.12 2.51 -
35.20 21.02 cm?m cm?m vsd = 3.56
kN.m/ Fd=0.08 kN. m/ Fd=0.08 916.0 210.0 tf/m
11.1 tf m tf c/20 c/20 vrdl =
Situagdo: Situagdo: (10.05 (3.93 13.22 tf/m
Ag= GE As= GE cm?m) cm?/m) vrd2 =
4511 As=412 | 539 As=220 = = 100.30 tf/m
CH;Z/m cm?m cn.lz/m cm?m 25.12 13.72 vsw = 0.00
Als = A's=0.00 Als = A's=0.00 | kN.m/m kN.m/m tf/m
cm?*m cm?m F=0.04 F=0.04 asw = 0.00
0.00 0.00
) N tf tf cm?m
cm?/m cm?/m
fiss = fiss =
0.05mm | 0.06 mm
As = A's= vsd = 8.11
Md = B Fd= Md = Fd= 2.94 )
2102 | P42 1000 | 21.02 10004 | emym | 20 .
kN.m/ uagao: Situagdo: | kN.m/ Situacdo: 210.0 ¢ N
GE 210.0 13.73 tf/m
PAR1 m - GE m PE c/20
As=1.31 - B c/20 Modelo 1
-D As=2.94 As=1.15 (3.93 —
_ cm?/m _ (3.93 vrd2 =
As= . cm?m As= cm?m cm?m)
A's=0.00 o o - cm?/m) 106.92 tf/m
2.28 ) A's=0.00 | 2.28 A's=1.15 = N 7
cm?/m cm?/m cm¥m cm¥m cm¥/m 10.52 M=0.00 | vsw=0.00
) kN.m/m tf/m

kN.m/m




A's= A's= F=495 | F=495 asw = 0.00
0.00 0.00 tf tf cm?/m
cm*m cm?m fiss = fiss =
0.07mm | 0.01 mm
As= A's=
Md = Md = 2.87 2.51 -
cm?/m cm?/m vsd =1.97
24.79 21.02
1N m/ KN/ 016.0 210.0 tf/m
n.1 m c/20 c/20 vrdl =
(10.05 (3.93 13.22 tf/m
As = As— cmz/r_n) cmz/r_n) vrd2 =
287 2139 = = 100.30 tf/m
cnﬂm crrf/m 17.69 13.06 vsw = 0.00
Al — Al — kN.m/m kN.m/m tf/m
F=0.00 | F=0.00 asw = 0.00
0.00 0.00 )
) N tf tf cm?’m
cm*m cm?m
fiss = fiss =
0.03mm | 0.05 mm
e | A
Md = Md = 1.88 cn'lz/m vsd =4.27
15.69 _ 15.69 _ cm?/m tf/m
KN/ FA=3.00 1 yNm/ | Fa=s6ser | F47300 | 5100 | @100 vrdl =
tf Lo tf c/25
m . N m Situagdo: . ~ c/25 13.57 tf/m
Situacgdo: Situagdo: (3.14
GE (3.14 Modelo I
_ PE _ _ GE cm?/m) -
As= As= 034 As= As=0.82 As=1.97 cm?m) _ vrd2 =
1.69 mz/r;n 1.69 cm?/m mz/r'n M =0.00 10,34 106.92 tf/m
cm?m cm emm | A's=000 | ™ kN.m/m : vsw = 0.00
Vo A's=0.34 Vo ) A's =0.00 - kN.m/m
A's= em?m A's = cm?m em/m F=1.76 F=176 tf/m
0.00 0.00 tf ’ asw = 0.00
tf
cm*m cm?m fiss = _ cm?m
0.00 mm |  fs8=
PAR1 ) 0.06 mm
-E As= A's=
Md = Md = 3.75 3.75 -
3138 3138 cm?m cm?m vsd=7.78
kN.m/ Fd=2.70 kN. m/ Fd=2.70 016.0 210.0 tf/m
rr.1 tf m tf ¢/20 ¢/20 vrdl =
Situagdo: Situagao: (10.05 (3.93 13.22 tf/m
As= GE Ag= GE cm?/m) cm?/m) vrd2 =
265 As=325 | S0 As=12.88 = = 100.30 tf/m
CII.IZ/III cm?m cn.lz/m cm?m 17.69 15.68 vsw = 0.00
Al = A's=0.00 Al = A's=0.00 | kN.m/m kN.m/m tf/m
cm?m cm?m F=1.52 F=1.52 asw = 0.00
0.00 0.00
) ) tf tf cm?m
cm?/m cm?/m
fiss = fiss =
0.03mm | 0.09 mm
As= A=
Md = Md = 251 2.51 vsd = 8.14
21.02 B 21.02 B » cm?/m tf/m
KN/ | Fd=0941f | F4=612 | i\ Fd=6.12 1 em/m | 100 vrdl =
. o tf tf 10.0
m Situag@o: L m L c/20 13.73 tf/m
Situagao: Situacdo: c/20
GE (3.93 Modelo I
PARI B > GE B PE (3.93 0
F As= As=1.48 As=2.41 As= As=0.70 cm?/m) cm?/m) vrd2 =
) 2.28 cm?/m cmz/r.n 2.28 cmz/r.n = M=0.00 | 106.92 tf/m
2 e = 2 =
CH.I /in A's=0.00 A's = 0.00 cn'1 /7m A's =070 10.54 kl\i.m/m vsw = 0.00
A's= cm*m 2 A's= 2 KN m/ F=345 tf/m
0.00 I 0.00 e o tf asw = 0.00
N N F=345 _ )
cm?/m cm?/m " fiss = cm?/m

0.00 mm




fiss =

0.05 mm
As= A's=
Md = Md = 2.51 2.51 -
cm?m cm?m vsd=1.72
21.02 21.02
1N m/ KN/ 016.0 010.0 tf/m
H'l m c/20 c/20 vrdl =
(10.05 (3.93 13.22 tf/m
Ag= As= cmz/r_n) cmz/r_n) vrd2 =
243 2139 = = 100.30 tf/m
cn.lz/m CI‘I:LZ/I‘I] 14.94 13.06 vsw = 0.00
Al = Al = kN.m/m kN.m/m tf/m
F=0.00 | F=0.00 asw = 0.00
0.00 0.00 )
) N tf tf cm?’m
cm*m cm?m
fiss = fiss =
0.02mm | 0.05 mm
S| e
Md = Md = crﬁz/m 2.51 vsd =9.21
21.02 _ 21.02 _ cm?m tf/m
N/ | Fa=7.171¢ | F97730 N Fd=7311 0100 010.0 vrdl =
Lo tf tf ¢/20
m Situagdo: L m L c/20 13.73 tf/m
Situacgdo: Situagdo: (3.93
GE (3.93 Modelo 1
_ N GE _ GE cm?/m) -
As= As=1.24 As=3.15 As= As=1.89 _ cm?/m) vrd2 =
2.28 cm?m mz/r;l 2.28 mz/rﬁ 14.16 M=6.09 | 106.92 tf/m
em?m | A's=000 | ™ cm?/m b : KN.m/m | vsw = 0.00
L A's=0.00 . A's=0.00 | kN.m/m -
A's= cm?’m m/m A's= m2/m F=399 F=3.99 tf/m
0.00 ¢ 0.00 ¢ ' tf asw = 0.00
2 2 tf = 2
cm?/m cm?/m fiss = cm?/m
fiss= 1 0.03 mm
PARI1 0.09 mm )
-G As= A's=
Md = Md = 4.52 2.51
3805 21.02 cm?m cm?m vsd =3.49
kN.m/ Fd=0.48 kN.m/ Fd=0.48 016.0 210.0 tf/m
n'l tf m tf c/20 c/20 vrdl =
Situagdo: Situagdo: (10.05 (3.93 13.22 tf/m
Ag = GE Ag= GE cm?m) cm?/m) vrd2 =
4345 As=452 | 539 As=225 = = 100.30 tf/m
crr;z/m cm?/m crr;z/m cm?m 27.16 13.67 vsw = 0.00
Al = A's=0.00 Al = A's=0.00 | kN.m/m kN.m/m tf/m
cm?m cm?m F=027 F=0.27 asw = 0.00
0.00 0.00
) ) tf tf cm?m
cm?/m cm?/m
fiss = fiss =
0.06 mm | 0.06 mm
A's=
As = 251
Md = Md = 2.51 cn.12/m vsd =7.74
21.02 21.02 cm?/m 10.0 tf/m
KN.m/ kN.m/ 010.0 ® 0 vrdl =
m m ¢/20 (% 9 13.73 tf/m
PAR] 3.93 m;/m) Modelo I
H As= As= cm?m) ¢ = vrd2 =
) 2.28 2.28 M =3.84 10.87 106.92 tf/m
cm?m cm?m kN.m/m KN ﬁVm vsw = 0.00
A's= A's= F=0.00 F :'0 00 tf/m
0.00 0.00 tf tf‘ asw = 0.00
cm*m cm?m fiss = fiss = cm*m
0.00 mm

0.03 mm




As= A's=
Md = Md = 4.96 2.76 -
3805 21.02 cm?/m cm?/m vsd =7.28
kN.m/ Fd=3.74 kN.m/ Fd=3.74 ¢16.0 210.0 tf/m
H'l tf m tf ¢/20 ¢/20 vrdl =
Situacdo: Situagdo: (10.05 (3.93 13.22 tf/m
As = GE As = GE cm?/m) cm?/m) vrd2 =
445 As=4.96 239 As=2.76 = = 100.30 tf/m
crﬁz m cm?/m crﬁz n cm?’/m 27.16 14.02 vsw = 0.00
Al = A's=0.00 Alg = A's=0.00 | kN.m/m kN.m/m tf/m
cm?/m cm?/m F=1.90 F=1.90 asw = 0.00
0.00 0.00 R
N N tf tf cm?m
cm?m cm?m
fiss = fiss =
0.07mm | 0.08 mm
sm | A
Md = Md = cn;z/m 2.51 vsd = 12.02
46.51 Fd = 1801 21.02 510.0 cm?/m tf/m
kN.m/ ) kN.m/ ) 210.0 vrdl =
tf c/15
m . ~ m c/20 13.73 tf/m
Situagdo: (5.24
(3.93 Modelo 1
GE cm?/m)
As= As =284 As= _ cm?/m) vrd2 =
5.12 ) 2.28 M=0.00 | 106.92 tf/m
cm?/m 28.35 _
cm*m . cm?m kN.m/m vsw = 0.00
L A's=0.00 L kN.m/m -
A's= em?/m A's= F =000 F=0.00 tf/m
0.00 0.00 ’ tf asw = 0.00
tf
cm?m cm?m fiss = fiss = cm?m
PARI 3 0.00 mm
I 0.13 mm
As= A's=
Md = Md = 3.28 3.23 _
28.25 28.25 cm¥m cm*/m VSdtf‘/Ifl]S
kN.m/ kN.m/ ¢16.0 210.0
m m ¢/20 ¢/20 vrdl =
(10.05 (393 | 1322tm
_ _ vrd2 =
As= As= cm?/m) cm?/m) 100.30 tf/m
3.28 3.23 M=6.89 | M=6.72 stx; ~0.00
cm?/m cm?/m kN.m/m kN.m/m tf/m :
A's= A's= F=0.00 F=0.00 asw = 0.00
0.00 0.00 tf tf chmz -
cm?m cm?m fiss = fiss =
0.00 mm | 0.01 mm
| e
Md = Md = crr;z/m 2.51 vsd = 12.09
46.27 B 21.02 cm?/m tf/m
KN/ | F4=18.18 KN.m/ 0100 U100 vrd1 =
tf c/15
m . N m c/20 13.73 tf/m
Situagdo: (5.24
3.93 Modelo I
_ GE _ cm?m) _
As= As=2.79 As = _ cm?/m) vrd2 =
5.09 s ’ 2.28 M =0.00 106.92 tf/m
PAR2 cm?m 28.13 -
cm?/m . cm?/m kN.m/m vsw = 0.00
-A L A's=0.00 . kN.m/m -
A's= em?/m A's= F = 0.00 F=0.00 tf/m
0.00 0.00 ’ tf asw = 0.00
tf
cm?/m cm?/m fiss = fiss = cm?/m
5= 1 0.00 mm
0.12 mm )
Md = Md = _ e vsd =2.72
29.24 29.24 ‘3‘548 ‘2 ;5’ tf/m
kN.m/ kN.m/ H’lz P n;2 m vrdl =
m m ¢ ¢ 13.22 tf/im




016.0 210.0 vrd2 =
As= As= ¢/20 ¢/20 100.30 tf/m
3.40 3.35 (10.05 (3.93 vsw = 0.00
cm?m cm?/m cm?/m) cm?/m) tf/m
A's= A's= M=8.85 | M=6.51 asw = 0.00
0.00 0.00 kN.m/m kN.m/m cm?/m
cm?/m cm?/m F=0.00 F=10.00
tf tf
fiss = fiss =
0.0l mm | 0.01 mm
as= | 0%
Md = Md = 2.51 '2/ vsd =7.85
21.02 21.02 cm¥m Cnllorél tf/m
KN.m/ kN.m/ 010.0 ° 0 vrdl =
m m ¢/20 (‘;) 9 13.73 tf/m
(3.93 cmé /m) Modelo I
As= As= cm?/m) - vrd2 =
2.28 2.28 M =4.08 10 8_3 106.92 tf/m
cm?m cm?m kN.m/m KN m 'm vsw = 0.00
A's= A's= F=0.00 F ='0 00 tf/m
0.00 0.00 tf tf‘ asw = 0.00
cm*m cm?m fiss = _ cm*m
0.00 mm | D$8=
PAR2 ) 0.03 mm
-B As= A's=
Md = Md = 4.35 2.?1 -
3529 21.02 cm?/m cm?/m vsd =7.30
N m/ Fd=1.65 KN/ Fd=1.65 ¢16.0 210.0 tf/m
m tf m tf c/20 c/20 vrdl =
Situacao: Situagdo: (10.05 (3.93 13.22 tf/m
As= GE As— GE cm?m) cm?/m) vrd2 =
412 As =435 239 As=2.47 = = 100.30 tf/m
cnllz m cm?m cn.12 m cm*m 25.17 14.06 vsw = 0.00
Alg = A's=0.00 Alg = A's=0.00 | kN.m/m kN.m/m tf/m
cm?/m cm?/m F=0.98 F=0098 asw = 0.00
0.00 0.00 R
en/m en/m tf tf cm?m
fiss = fiss =
0.05mm | 0.07 mm
As=
3.02 A's=
Md = Md = crr;z/m 2.51 vsd = 8.95
21.02 21.02 cm?m tf/m
N/ | Fd=377¢f | F9=077 | iy | Fd=377¢ | F4=877 | 0100 010.0 vrdl =
. ~ tf . ~ tf ¢/20
m Situagdo: Situagdo: m Situagdo: Situagio: (3.93 c/20 13.73 tf/m
GE GE ’ GE GE ’ cm; /m) (3.93 Modelo I
As= As=1.64 As=13.02 As= As=0.44 As=184 _ cm?/m) vrd2 =
2.28 cm?m sz/r;ﬂ 2.28 cm?m Cm%'n 1401 M=6.25 | 106.92 tf/m
cm?/m A's=0.00 A's = 0.00 cm*m | A's=0.00 A'ls=000 | kN m/m kN.m/m vsw = 0.00
PAR2 A's= cm?m sz/n'l A's= cm?m sz/r;l P _ 387 F=3.87 tf/m
-C 0.00 0.00 ’ tf asw = 0.00
2 2 tf = 2
cm?m cm?m fiss = cm?m
fiss= "1 4 03 mm
0.09 mm )
As= A's=
Md = Fd =0.09 Md = Fd=0.09 413 251 vsd =3.55
tf tf tf/m
13;'29/ Situagdo: 13111?5/ Situagdo: Cnll;/rél cnl1;/r(r)1 vrdl =
n}m GE o GE ’Z’C 0 "C P 13.22 tfm
As=4.13 As=2.20 (10.05 (3.93 vrd2 =
cm?m cm*m 2 y 100.30 tf/m
cm?m) cm?/m)




As= A's=0.00 | As= A's=0.00 = = vsw = 0.00
4.12 cm?m 2.39 cm?m 25.17 13.72 tf/m
cm*m cm?m kN.m/m kN.m/m asw = 0.00
A's= A's= F=0.04 | F=0.04 cm*m
0.00 0.00 tf tf
cm?m cm?m fiss = fiss =
0.05mm | 0.06 mm
s
Md = Md = crﬁz/m 2.51 vsd =7.98
21.02 _ 21.02 _ cm?/m tf/m
kN.m/ Fd=680 | N/ Fd=680 | 0100 010.0 vrdl =
tf tf c/20
m . ~ m . ~ c/20 13.73 tf/m
Situagao: Situagao: (3.93
) (3.93 Modelo I
_ GE _ PE cm?/m) _
As= As =247 As= As=0.78 _ cm?/m) vrd2 =
2.28 o 2.28 o M=0.00 | 106.92 tf/m
cm*m cm?/m cm?m em?/m 10.37 KN.m/m | vsw=10.00
. A's=0.00 L A's=0.78 | kKN.m/m = ’
A's= m2/m A's= em¥m F-383 F=3383 tf/m
0.00 ¢ 0.00 ' tf asw = 0.00
2 2 tf = 2
cm?/m cm?/m _ fiss = cm?/m
fiss= 1 0.00 mm
PAR2 0.06 mm )
-D As= A's=
Md = Md = 2.87 2.51 -
cm?/m cm?/m vsd =1.97
24.77 21.02
KN m/ KN m/ ¢16.0 010.0 tf/m
n'l m c/20 c/20 vrdl =
(10.05 (3.93 13.22 tf/m
2 =
Ag= As= cm?/m) cm?/m) vrd2
)87 239 = = 100.30 tf/m
crr;z/m cniz/m 17.68 13.06 vsw = 0.00
Al = Al = kN.m/m kN.m/m tf/m
S s F=000 | F=0.00 | asw=0.00
0.00 0.00 )
2 N tf tf cm?/m
cm?/m cm?/m
fiss = fiss =
0.03mm | 0.05 mm
e | A
Md = Md = 1.88 cn.12/m vsd =4.18
15.69 _ 15.69 -~ cm?m tf/m
KN/ FA=344 1 N | Fa=3.57e8 | F4734 | G100 | 0100 vrd] =
tf L tf c/25
m . o m Situagao: . ~ c/25 13.57 tf/m
Situacao: Situagdo: (3.14
GE 3.14 Modelo I
_ PE _ _ GE cm?/m) -
As= As = 0.40 As= As=1.08 As=2.01 cm?m) _ vrd2 =
1.69 cmz/r.n 1.69 cm?/m cmz/r.n M=0.00 10.26 106.92 tf/m
2 2 "o — . —
CII'I /21 A's = 040 CII'l /21 A's 2OAOO A's = 0.00 kl\i.m/m KN m/m vsw = 0.00
A's= A's= cm?m F=1.98 = tf/m
cm?/m cm?/m F=1.98 N
0.00 0.00 tf asw = 0.00
PAR2 i tf
cm?m cm?m fiss = _ cm?m
E 0.00 mm |  fs8=
) 0.06 mm
As= A's= vsd =7.78
Md = Fd=233 | Md= Fd =233 3.75 3.75 tf/m
31.38 tf 31.38 tf cm?m cm?m vrdl =
kN.m/ Situagdo: | kN.m/ Situacdo: 016.0 210.0 13.22 tf/m
m GE m GE c/20 c/20 vrd2 =
As=3.19 As=2.83 (10.05 (3.93 100.30 tf/m
As= cm?/m As= cm?m cm?/m) cm?/m) vsw = 0.00
3.65 A's=0.00 | 3.60 A's =0.00 = = tf/m
cm?m cm?m cm?m cm?m 17.68 15.69 asw = 0.00
kN.m/m kN.m/m cm*m




A's= A's= F=138 | F=1.38
0.00 0.00 tf tf
cm*m cm?m fiss = fiss =
0.03mm | 0.09 mm
S| e
Md = Md = cn.12/rn 2.51 vsd = 8.04
21.02 _ 21.02 _ cm*m tf/m
KN/ FA=619 1 1Ny FA=6.19 10100 10100 vrdl =
tf tf c/20
m L m o c/20 13.73 tf/m
Situagao: Situagao: (3.93
(3.93 Modelo 1
_ GE _ PE cm?m) _
As= As=2.41 As= As=0.71 _ cm?/m) vrd2 =
2.28 o 2.28 o M=0.00 | 106.92 tf/m
cm*m om?/m cm?m cm?/m 1047 KN.m/m | vsw=10.00
L A's=0.00 Vo A's=0.71 | kN.m/m - ’
A's= em?/m A's= em?/m F=348 F=348 tf/m
0.00 0.00 ’ tf asw = 0.00
tf
cm*m cm?m _ fiss = cm*m
fiss= 1 0,00 mm
PAR2 0.05 mm )
-F As= A's=
Md = Md = 2.51 2.51
cm?/m cm?/m vsd =1.72
21.02 21.02
N m/ KN ./ 016.0 210.0 tf/m
n'l m ¢/20 c/20 vrdl =
(10.05 (3.93 13.22 tf/m
Ag= As= cmz/r_n) cmz/r_n) vrd2 =
a3 239 = = 100.30 tf/m
cn.12/m cn.lz/m 14.97 13.07 vsw = 0.00
Alg = Al = kN.m/m kN.m/m tf/m
F=0.00 | F=0.00 asw = 0.00
0.00 0.00 )
) N tf tf cm?’m
cm?m cm?/m _ _
fiss = fiss =
0.02mm | 0.05 mm
S| e
Md = Md = crr;z/m 2.51 vsd=9.18
21.02 B 21.02 B cm?m tf/m
N/ | Fd=3971 | P97 062 | N | Fa=307¢ | FAT662 | 0100 1 gy0 vrdl =
L tf LT tf ¢/20
m Situagdo: N m Situacdo: R c/20 13.73 tf/m
Situagao: Situacdo: 3.93
GE GE GE GE cm?/m) (3.93 Modelo I
As= As=1.60 As=2.99 As= As=0.39 As=1.80 _ cm?/m) vrd2 =
2.28 cm?/m cmz/r.n 2.28 cm?/m mz/r‘n 13.94 M=6.07 | 106.92 tf/m
cm?m | A's=0.00 . cm?’m | A's=0.00 ,C -~ ) kN.m/m vsw = 0.00
L A's=10.00 . A's=0.00 | kN.m/m -
A's= cm?/m m2/m A's = cm?/m m2/m F=376 F=3.76 tf/m
0.00 ¢ 0.00 ¢ : tf asw = 0.00
cm?/m cm?/m of fiss = cm?/m
PAR2 fiss = 0.03 mm
-G 0.09 mm )
_ _ As= A's=
]3\/[8‘11; g/lldog 4.47 251 vsd = 3.49
kN. iy Fd=0.06 kN‘ m/ Fd=0.06 cm?m cm?m tf/m
11.1 tf m tf 016.0 210.0 vrdl =
Situagdo: Situagdo: c/20 c/20 13.22 tf/m
As= GE As = GE (10.05 (3.93 vrd2 =
As=4.47 As=2.19 cm?/m) cm?/m) 100.30 tf/m
4.46 ) 2.39 N _ i =
en?/m cm?m em?/m cm?m = = vsw = 0.00
A's = A's=0.00 A's = A's =0.00 27.20 13.68 tf/m
0.00 cm?m 0.00 cm?/m kN.m/m kN.m/m asw = 0.00
> . F=0.03 | F=0.03 cm?m
cm?/m cm?/m " ”




fiss = fiss =
0.06 mm | 0.06 mm
ne | AL
Md = Md = 251 i | vsd=7.74
21.02 21.02 cm?m 10.0 tf/m
kN.m/ kN.m/ 10.0 ° 0 vrdl =
m m ¢/20 ("3 9 13.73 thm
(3.93 cm; /m) Modelo I
As= As= cm?/m) _ vrd2 =
2.28 2.28 M=13.84 1078 106.92 tf/m
cm?m cm?*m kN.m/m KN m 'm vsw = 0.00
A's= A's= F=0.00 F :'0 00 tf/m
0.00 0.00 tf tf‘ asw = 0.00
cm*m cm?m fiss = _ cm*m
0.00 mm | D$8=
PAR2 ) 0.03 mm
-H As= A's=
Md = Md = 4.71 2.51
3812 21.02 cm?/m cm?/m vsd =7.26
kN.m/ Fd=1.85 kN.m/ Fd=1.85 ¢16.0 210.0 tf/m
n.1 tf m tf ¢/20 c/20 vrdl =
Situacgdo: Situagdo: (10.05 (3.93 13.22 tf/m
Ag= GE Ag= GE cm?/m) cm?/m) vrd2 =
454 p As=471 | 539 As=2.49 = = 100.30 tf/m
cnllz m cm?m cn.12 m cm¥m 27.20 14.03 vsw = 0.00
Al = A's=0.00 Alg = A's=0.00 | kKN.m/m kN.m/m tf/m
cm?m cm?/m F=1.09 F=1.09 asw = 0.00
0.00 0.00 )
2 N tf tf cm?/m
cm?m cm?m
fiss = fiss =
0.06 mm | 0.07 mm
S| A
Md = Md = crr;z/m 2.51 vsd =12.02
46.48 _ 21.02 cm?m tf/m
KN/ | F4= 1803 kN.m/ 010.0 010.0 vrd] =
tf c/15
m . ~ m c/20 13.73 tf/m
Situagao: (5.24
(3.93 Modelo 1
_ GE _ cm?m) _
As= As=283 As= _ cm?/m) vrd2 =
5.12 o 2.28 M=0.00 | 106.92 tf/m
) cm?m N 28.35 _
cm?m . cm?m kN.m/m vsw = 0.00
L A's=0.00 . kN.m/m -
A's= em?/m A's= F = 0.00 F=0.00 tf/m
0.00 0.00 ’ tf asw = 0.00
2 2 tf = 2
cm?m cm?m fiss = fiss = cm?m
PAR2 0.00 mm
I 0.13 mm
) As= A's=
Md = Md = 3.30 3.25 _
28.38 28.38 cm¥m cm¥m VSdﬁT/nf'%
kN.m/ kN.m/ 916.0 210.0 7
m m ¢/20 ¢/20 igl=
(10.05 (3.93 J2i22 thim
_ _ vrd2 =
As= As= cm?m) cm?/m) 100.30 tf/
3.30 3.25 M=694 | M=668 | " 0‘(‘;‘
cm*m cm?m KNm/m | kNm/m | ° “;f/m'
A's = A's= F=0.00 F=10.00 ~0.00
0.00 0.00 tf tf a“cvmz .
cm?m cm?/m fiss = fiss =
0.00mm | 0.01 mm




As= A's=
M- M- AT s
33.02 Fd=20.27 | Fd=4.35 2441 Fd=20.27 | Fd=4.35 210.0 010.0 tf/m_
kN.m/ kN.m/ vrdl =
m tf tf m tf tf c/18 c/20 1373 tf/m
Situacdo: Situacdo: Situacdo: Situagdo: (4.36 (3.93 M'o delo 1
As = GE GE As = GE GE cm?/m) cm?/m) vrd2 =
As=1.00 | As=4.17 As=0.02 | As=3.22 = =
3.60 cm*m cm?m 2.65 cm?m cm*m 20.32 15.23 106.92 tf/m
cm*m cm?m : : vsw = 0.00
Al = A's=0.00 | A's=0.00 Al = A's=0.00 | A's=0.00 | kN.m/m | kN.m/m tf/m
cm*m cm?m cm?m cm?m F=251 F=2.51 _
0.00 0.00 " " asw = 0.00
cm*m cm*m cm*m
fiss = fiss =
PAR3 0.12mm | 0.09 mm
As= A's=
Md = Md = 6.75 6.64 _
4521 Fq- | 4321 Fd— cmm | cm¥m VSdtf‘/nf"‘S
kN.m/ 10.46 tf kN.m/ 10.46 tf 016.0 010.0 vrd] =
m L m L c/20 c/11
Situacgdo: Situagdo: 13.87 tf/m
(10.05 (7.14 -
As= GE As= GE cm?m) cm?/m) vrd2 =
53] As=6.75 593 As=6.64 M=568 | M=789 100.3_0 tf/m
cm?m cm?m vsw = 0.00
cm?/m . cm?/m o kN.m/m kN.m/m
o A's=0.00 Vo A's=0.00 = = tf/m
A's = cm?/m A= cm?/m F=616 | F=616 1 iw=0.00
0.00 0.00 tf tf - /nr'l
cm*m cm?m fiss = fiss =
0.0l mm | 0.02 mm
As= A's=
Md = Md = Ci;i/?n cftﬁ/?n vsd =10.62
3284 Fd=20.57 | Fd=4.69 24.39 Fd=4.69 210.0 210.0 tf/m_
kN.m/ kN.m/ vrdl =
m tf tf m tf c/18 c/20 1373 tf/m
Situagdo: Situagdo: Situagdo: (4.36 (3.93 ’
Modelo I
Ag = GE GE Ag = GE cm?/m) cm?/m) vrdd =
As=094 | As=4.19 As=3.26 = =
3-58 cm?m em¥m | 28 cm?m 20.41 1524 | 10692t0m
cm*m cm?m ) ) vsw = 0.00
Al = A's=0.00 | A's=0.00 Al = A's=0.00 | kN.m/m | kN.m/m tm
s cm?/m cm?/m s cm?/m F=2.64 F=2.64 N
0.00 0.00 " o asw = 0.00
cm?m cm?m _ _ cm?m
fiss = fiss =
PAR4 0.12mm | 0.09 mm
As= A's=
Z/éd; ﬁdg cfr;z/?n cr6r.1?/‘r‘n vsd =6.48
kN.m/ Fd=25.36 Fd= kN.m/ Fd=25.36 Fd= 516.0 510.0 tf/m
11.1 tf 10.49 tf m tf 10.49 tf c/26 c/li vrdl =
Situagdo: Situagdo: Situagdo: Situagdo: (10.05 (7.14 13.87 tf/m
As = GE GE As = GE GE cmzkm) cmé/m) vrd2 =
53] As=188 | As=6.74 599 As=1.85 | As=6.64 M=552 | M=787 100.30 tf/m
crr;z m cm?m cm?/m crr.12 i cm?/m cm?m KN m)m KN m)m vsw = 0.00
o A's=0.00 | A's=0.00 Vo A's=0.00 | A's=0.00 - = tf/m
A's = cm?m cm?/m A's = cm?/m cm?m E=6.16 | E=0J8 asw = 0.00
0.00 0.00 tf tf o’ /II:l
cm*m cm?m fiss = fiss =
0.0l mm | 0.02 mm
Md = _ _ Md = _ As= A's= vsd =10.63
32092 | 4= t%o.s 2| K _ﬂf 641 2445 Fd _tf4 64 4.20 3.26 tf/m
PARS kN.m/ L . | kKN.m/ e cm?/m cm?m vrdl =
Situagao: Situagao: Situagdo:
m GE GE m GE 210.0 910.0 13.73 tf/m
c/18 c/20 Modelo I




As= As=0.96 | As=4.20 As= As=3.26 4.36 (3.93 vrd2 =
3.59 cm?m cm?/m 2.65 cm?m cm?/m) cm?/m) 106.92 tf/m
cm?m | A's=0.00 | A's=0.00 | cm*m A's=0.00 = = vsw = 0.00
A's = cm?/m cm?/m A's = cm?/m 20.39 15.26 tf/m
0.00 0.00 kN.m/m kN.m/m asw = 0.00
cm?/m cm?/m F=2.63 F=2.63 cm?/m
tf tf
fiss = fiss =
0.12mm | 0.09 mm
As= A's =
Md = Md = 6.75 6.65
N N vsd = 6.49
lflflfs | | Fd=25.56 Fd= 1?1?133/ Fd=25.56 Fd= 2?6/ rg ;“110/ ‘(’;1 tf/m
n'l tf 10.50 tf m tf 10.50 tf C/2'0 c/li vrdl =
Situagdo: Situacgdo: Situagdo: Situagdo: 13.87 tf/m
(10.05 (7.14 N
Y As= GE GE As= GE GE cm?/m) cm?/m) vrd2 =
As=1.87 As=6.75 As=184 | As=6.65 = . 100.30 tf/m
5.32 ) ) 5.23 ) ) M=567 | M=7.88 -
em?/m cm?’m cm?/m em?/m cm?/m cm?’/m KNm/m | kNm/m | VSV = 0.00
L A's=0.00 | A's=0.00 Vo A's=0.00 | A's=0.00 - - tf/m
A's = cm?/m cm¥m A's= cm¥m cm?/m F=617 1 F=617 1 w=0.00
0.00 0.00 tf tf o’ /n.l
cm?/m cm?/m fiss = fiss =
0.0l mm | 0.02 mm
As= A's=
Md = Md = cfnzl /?n cfr?/%n vsd = 10.64
32.96 Fd=20.35 | Fd=4.32 24.44 Fd=20.35 | Fd=4.32 210.0 210.0 tf/mi
kN.m/ kN.m/ vrdl =
m tf tf m tf tf c/18 c/20 13.73 tf/m
Situagdo: Situacgdo: Situacgdo: Situagao: (4.36 (3.93 M.o delo T
X Ag= GE GE Ag= GE GE cm?m) cm?/m) 2 =
s As=098 | As=4.16 s As=0.02 | As=3.22 = = v
3.60 ) ) 2.65 ) ) 106.92 tf/m
en?/m cm?m cm?m om?/m cm?m cm?m 20.34 15.27 vsw = 0.00
L A's=0.00 | A's=0.00 Vo A's=0.00 | A's=0.00 | kN.m/m kN.m/m ’
A's= A's= tf/m
cm*m cm?m cm?m cm?m F=249 | F=2.49 -
0.00 0.00 " o asw = 0.00
cm?m cm?m cm?m
fiss = fiss =
PAR6 0.12mm | 0.09 mm
As= A's=
Md = Md = 6.76 6.65 _
45.18 P | 4518 - cmm | cm¥m VSdﬁT/nf'”
an'lm/ 10.54 tf an‘Im/ 10.54 tf ”Cl/gbo ﬂcl/(l)io vrdl =
Situagao: Situacdo: 13.87 tf/m
(10.05 (7.14 N
Y As= GE As= GE cm¥m) cm?/m) vrd2 =
531 Azn:lzfg 61 523 A(S:;Z‘n“ M=554 | M=787 Lg&?gfgg
cm?/m . cm?/m . kN.m/m kN.m/m ’
L A's=0.00 L A's=0.00 - o tf/m
A's= m2/m A's= em¥m F=6.21 F=6.21 asw = 0.00
0.00 ¢ 0.00 tf tf e
cm?m cm?m fiss = fiss = ¢
0.0l mm | 0.02 mm
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo
Armaduras
- Flexo Flexo - Flexo Flexo .
. Flexao - ~ Flexao = - finais
Trecho Laje 2 compressio traciio compressao tracao
= — 2
PARLI-A | Md=3138 Ed 2~.48 tf As=3.75 cm*’m
Situacdo: PE (210.0 ¢/20 -
Barra kN.m/m ~
PARG As=0.28 3.93 cm?/m)
cm?m fiss = 0.00 mm




As=3.42 A's=0.28
cm?/m cm?m
A's=0.00
cm?m
MSNZ nsj m3 2| Fd=2035tf | Fd=2481f As = 6.90 cm¥m
PARG ’ Situagdo: GE Situagdo: GE (©10.0 ¢/11 -
Barra As=6.59 As=4.05 As=6.90 7.14 cm?/m)
. cm?/m cn’/m fiss = 0.16 mm
PARI1-A cm?m e e
o A's = 0.00 A's =0.00
A's=0.00 om/m em?/m
2
cm?m
Ml?l\lzni/lnfg Fd=1.69 tf As=3.75 cm*m
PARI-B ' Situagdo: PE (610.0 ¢/20 -
Barra As=3.42 As=0.19 3.93 cm?/m)
: cn’/m fiss = 0.00 mm
PARI1-A cm?*m A's=0.19
A's=0.00 sz/n.l
cm?m
le; n3vlm38 Fd=1.69 tf As =3.75 cm®/m
PARI-A ' Situagio: GE (10.0 ¢/20 -
Barra As =3.42 As=2.39 3.93 cm?/m)
: cn’/m fiss = 0.06 mm
PAR1-B cm?m A's = 0.00
A's =0.00 st/n'q
cm?m
MS; rf’]/l m3 81 Fd=s06tf | Fd=1.60tf As=3.75 cm¥m
PARI-C ’ Situacdo: GE Situagdo: GE (910.0 ¢/20 -
Barra As=3.42 As=0.36 As=1.24 3.93 cm¥m)
: cm?/m cm’/m fiss = 0.02 mm
PAR1-B cm?m ,
o A's = 0.00 A's =0.00
A's=0.00 om/m em?m
2
cm?m
M]?T\I:rfl/lnfg Fd=1.60 tf As=3.75 cm¥m
PARI-B ' Situagdo: PE (©10.0 ¢/20 -
Barra ) As=3.42 As=0.18 3.93 cm?/m)
: cm?/m fiss = 0.00 mm
PARI1-C cm?m A's=0.18
A's =0.00 sz/rﬁ
cm?m
M]?Nzrfl/]rﬁg Fd=11.46tf As=3.75 cm*m
PARI1-D ' Situagdo: PE (©10.0 ¢/20 -
B As=3.42 As=1.32 3.93 cm?*/m)
o . cm?/m fiss=0.01 mm
PARI1-C cm?m Als=132
A's =0.00 sz/rﬁ
cm?m
Mszrifﬁfg Fd=224tf | Fd=11.46tf As=5.15 cm¥m
PARI-C ’ Situagdo: GE Situagdo: GE (©10.0 ¢/15 -
Barra As =366 As=3.36 As=15.15 5.24 cm?/m)
. cm?/m cm?/m fiss = 0.15 mm
PAR1-D cm?m . ha
o A's =0.00 A's =0.00
A's =0.00 cm/m em?/m
2
cm?m
B Fd=5.28tf As=3.75 cm*’m
PARI-E MSI\FI‘?]/IH?S Situacdo: PE (910.0 ¢/20 -
Barra ' As=0.89 3.93 cm?/m)
2 =
PARI-D | As=3.42 o /0 " fiss = 0.01 mm
cm?/m s§=U.

cm?m




A's=0.00

cm?m
Mf;{fvlrfg Fd=171tf | Fd=528tf As=3.75 cm¥m
PARI-D ’ Situagdo: GE Situagdo: PE (210.0 ¢/20 -
Barra As=342 As=0.06 As=0.95 3.93 cm?/m)
: cm?/m cn’/m fiss = 0.01 mm
PARI-E cm?/m e e
o A's=0.00 A's=0.27
A's=0.00 em?/m em/m
2
cm?m
Mﬁgﬁrﬁg Fd=101tf | Fd=3.85tf As =3.75 cm¥m
PARI-F ’ Situagdo: GE Situagdo: PE (©10.0 ¢/20 -
Barra As=342 As=0.11 As=0.73 3.93 cm?/m)
: cm?/m cm’/m fiss = 0.00 mm
PARI1-E cm?*m , !
— A's=0.00 A's=0.15
A's=0.00 em?/m em/m
2
cm?m
Mﬁgﬁrﬁg Fd=101tf | Fd=3.85tf As =3.75 cm¥m
PARI-E ’ Situagdo: GE Situagdo: PE (©10.0 ¢/20 -
Barra As=342 As=0.04 As=0.65 3.93 cm?/m)
: cm?/m cn’/m fiss = 0.00 mm
PARI1-F cm?*m , !
— A's=0.00 A's=0.23
A's=0.00 em?/m e/
2
cm?m
M]?T\I:rfl/lnfg Fd=731tf As=3.75 cm¥m
PARI-G ' Situagdo: PE (©10.0 ¢/20 -
Barra As=342 As=0.84 3.93 cm?/m)
: cm’/m fiss =0.01 mm
PARI1-F cm?m A's = 0.84
A's =0.00 cSmZ/&l
cm?m
MS; tfl /3 n‘f Ul Fd=s85t¢ | Fd=731¢ As = 4.60 cm¥m
PARI-F ’ Situagdo: GE Situagdo: GE (©10.0 ¢/17 -
Barra As=3.65 As=2.89 As=4.60 4.62 cm?/m)
) cm?m cm?m fiss =0.16 mm
PAR1-G cm?/m ,
. A's=0.00 A's=0.00
A's=0.00 em?/m e/
2
cm?m
M]?N:rfl/lrﬁg Fd=7.17tf As=3.75 cm¥m
PARI-H ' Situagao: GE (810.0 ¢/20 -
Barra As =3.42 As=0.04 3.93 cm?/m)
. cm?/m fiss = 0.01 mm
PARI-G | em/m A's=0.00
A's=0.00 L
2 cm?/m
cm?m
M]?N:ri/lrﬁ ’ As=3.75 cm*m
PARI-G ' (810.0 ¢/20 -
= 3.93 cm?*/m)
Barra As=3.42 o
PARI1-H cm*m 1SS .00 mm
A's=0.00
cm?m
Ml?lxlzsl/lnf ’ As=3.75 cm*’m
PARI-I ‘ (©10.0 ¢/20 -
- = 3.93 cm*m)
s As fiss = 0.00 mm
PAR1-H cm?/m ss=0.
A's=0.00

cm?m




Md =31.38

As=3.75 cm*/m

kN.m/m (910.0 ¢/20 -
PARI-H
B 3.93 cm?/m)
Barra As=3.42 fiss = 0.05 mm
PARI-I cm*/m '
A's=0.00
cm?/m
Ml?l\lzrf]/lnfg As=3.75 cm¥m
. (910.0 ¢/20 -
PAR3
B 3.93 cm?/m)
Barra As=3.42 fiss = 0.00 mm
PARI-I cm?/m '
A's =0.00
cm?m
MECDAS | Fa=2027 1t As = 6.60 cm?/m
’ Situacdo: GE (910.0 ¢/11 -
PARI1-1
-~ As=4.08 7.14 cm?/m)
Barra As=6.60 _
cm?/m fiss =0.15 mm
PAR3 cm?/m A's = 0.00
A's =0.00 .
N cm?*m
cm?m
MS; nsj lfs Fd =20.57 tf As = 6.58 cm?/m
’ Situagdo: GE (910.0 ¢/11 -
PAR4
_ As=4.01 7.14 cm?/m)
Barra As=6.58 =
cm?m fiss =0.15 mm
PAR2-A cm?m o
, A's=0.00
A's =0.00 2
) cm?’m
cm?/m
Ml?l\lzn?;/lnfg As=3.75 cm*m
. (010.0 ¢/20 -
PAR2-A
B 3.93 cm?/m)
Barra As=3.42 fiss = 0.00 mm
PAR4 cm?/m s
A's =0.00
cm?/m
Ml?l\lzn?;/lnfg As=3.75 cm*m
. (010.0 ¢/20 -
PAR2-A
B 3.93 cm?/m)
Barra As=342 fiss = 0.06
PAR2-B cm?/m o
A's=0.00
cm?/m
Ml?l\1:1131/1m38 As=3.75 cm*m
. (©10.0 ¢/20 -
PAR2-B
B 3.93 cm?/m)
Barra As=342 fiss = 0.00 mm
PAR2-A cm?/m '
A's =0.00
cm?/m
M}?I\I:Ig/lnfg As=3.75 cm¥m
. (©10.0 ¢/20 -
PAR2-B
_ 3.93 cm?/m)
Barra As=3.42 fiss = 0.00 mm
PAR2-C cm?/m '
A's=0.00
cm?/m
PAR2-C Md=31.38 _ As=3.75 cm*m
Barra KN.m/m st . 200 1(;2 (©10.0 ¢/20 -
PAR2-B uagdo: 3.93 cm?/m)




As=3.42 As=0.35 fiss =0.01 mm
cm?/m cm?/m
A's=0.00 A's=0.00
cm?’m cm?/m
MI?N:H:?]/ZI;ZZ Fd =0.86 tf Fd = 6.80 tf As=4.46 cm*m
PAR2-C ’ Situacdo: GE Situagdo: GE (910.0 ¢/17 -
_ As=3.46 As=4.46 4.62 cm?m)
Barra As=3.57 -
cm?/m cm?/m fiss =0.15 mm
PAR2-D cm?*m
, A's=0.00 A's=0.00
A's=0.00 ) N
) cm?’m cm?/m
cm?/m
Md =31.38 Fd = 6.80 tf As=3.75 cm¥m
kN.m/m . ~
Situacdo: PE (910.0 ¢/20 -
PAR2-D
_ As=0.78 3.93 cm?/m)
Barra As=3.42 -
cm?/m fiss = 0.00 mm
PAR2-C cm?*m A's =078
A's=0.00 .
) cm?/m
cm?/m
Mlg\lzn?ﬁfg Fd =036 tf Fd=4.12tf As=3.75 cm?/m
PAR2-D ’ Situacdo: GE Situagdo: PE (910.0 ¢/20 -
B As=0.24 As=0.82 3.93 cm?/m)
Barra As=3.42 ) R -
cm?/m cm?/m fiss = 0.01 mm
PAR2-E cm?/m . .
o A's=0.00 A's=0.13
A's=0.00 ) )
) cm?’m cm?/m
cm?/m
MS; rf’]/l n'fg Fd =036 tf Fd=4.12 tf As=3.75 cm®/m
’ Situacdo: GE Situagdo: PE (910.0 ¢/20 -
PAR2-E gl s
B As=0.18 As=0.75 3.93 cm?/m)
Barra As=3.42 -
cm?/m cm?/m fiss = 0.00 mm
PAR2-D cm?m ,
o A's=0.00 A's=0.20
A's=0.00 ) R
) cm?/m cm?/m
cm?/m
MS; rf’]/l n'fg Fd =427 tf As=3.75 cm®/m
’ Situagdo: PE (10.0 ¢/20 -
PAR2-E o
_ As=0.70 3.93 cm?/m)
Barra As=3.42 -
cm?/m fiss = 0.00 mm
PAR2-F cm?/m A's =028
A's =0.00 e
) cm?/m
cm?m
MSNZ rr31/] ms 8 Fd=427tf As =3.75 cm?m
’ Situacdo: PE (910.0 ¢/20 -
PAR2-F a
B As=0.77 3.93 cm?/m)
Barra As=3.42 -
cm?/m fiss = 0.00 mm
PAR2-E cm?m A's =021
A's =0.00 e
) cm?/m
cm?m
M]?N:ri?ﬁi)l Fd=1.19tf Fd=6.62 tf As=4.47 cm*m
PAR2-F ’ Situacdo: GE Situacdo: GE (910.0 ¢/17 -
) _ As=3.45 As=4.47 4.62 cm?m)
Barra As=3.60 =
cm?/m cm?/m fiss =0.15 mm
PAR2-G cm?/m ,
o A's=0.00 A's=0.00
A's =0.00 ; R
) cm*m cm?m
cm?’m
= — 2
Md =31.38 SFiftiuac;%c?'zI’tlg Aiﬂlggsc/c;g fm
PAR2-G | kN.m/m As=0.76 3.93 cm?/m)
Barra cm?/m fiss = 0.00 mm
PAR2-F | As=3.42 cm :
) A's=0.76
cm?/m

cm?m




A's=0.00
cm?’m
MSI\IZI?]/IH?S As=3.75 cm*m
PAR2-G ’ (010.0 ¢/20 -
Barra As=23.42 3.93 cm?/m)
PAR2-H cm?m fiss = 0.00 mm
A's=0.00
cm?/m
lel\frfvlrﬁg Fd=5.57 tf As=3.75 cm?/m
PAR2-H ’ Situagdo: GE (©10.0 ¢/20 -
Barra As =3.42 As=0.24 3.93 cm?m)
PAR2G |  cm¥m em/m fiss =0.01 mm
A's =0.00 A's :20.00
cm?/m
cm?/m
MS;S}/IISS As=3.75 cm*m
PAR2-H ' (©10.0 ¢/20 -
Barra As=3.42 3.93 cm?/m)
PAR2-I cm?m fiss = 0.05 mm
A's=0.00
cm?/m
M]?T\I:rfl/lnfg As=3.75 cm*m
PAR2-I ' (610.0 ¢/20 -
Barra As=3.42 3.93 cm?/m)
PAR2-H cm¥m fiss = 0.00 mm
A's=0.00
cm?/m
MO0 | Fa=20s521f As=6.60 cm?/m
PAR2-1 ’ Situagdo: GE (©10.0 ¢/11 -
Barra As = 6.60 As=4.04 7.14 cm?/m)
PARS cm?/m cm’/m fiss = 0.15 mm
o — A's=0.00
A's=0.00 )
cm?/m
cm?/m
M]?N:ri/lrﬁg As=3.75 cm*m
PARS ' (610.0 ¢/20 -
Barra As=3.42 3.93 cm?/m)
PAR2-I cm?/m fiss = 0.00 mm
A's=0.00
cm?m
ARMADURAS DAS ABAS
Verifica¢io Verifica¢io Armadura Armadura
Localizagio Diregio Flexio axial axial . . R Cisalhamento
~ ~ inferior superior
(compressio) (tragdo)
Md = 45.75 B
kN.m/m FA=04910 1 g =304 cnr . vsd = 10.48 tf/m
Situagdo: PE A's =6.68 -
As=0.06 2 ¢16.0 om? vrdl =10.19
PARI1-Asup Pos As=2.63 o (4.02 cm?) tf/m
2 cm?/m - 4 916.0 -
cm*m A's =006 fiss =0.20 (8.04 c?) asw = 6.53
A's=0.00 S - mm e cm*m
cm?/m cm?/m




Md =

112.16 Fd=26.72 tf Fd=0.49 tf
kN.m/m Situagdo: GE Situacdo: GE
Ne As=3.55 As =6.68
g As=6.62 cm?/m cm?/m
cm?/m A's=0.00 A's=0.00
A's=0.00 cm*m cm*m
cm?/m
Mszrfl/S HZ > Fd =8.04 tf
' Situacdo: PE
Pos As=2.63 Azn:f?rf 2
2
o /omoo A's=092 | As=3.04cm? | .o | vsd=10.12tfm
cmz/n.q cm?*m 2 916.0 sz' vrdl =10.19
PARI-Ainf Vid = 8480 (4.02 cm?) 40160 tf/m
KN m/rﬁ Fd=17.65tf Fd=8.04 tf fiss=0.15 (8.04 cr.nz) asw =6.31
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As=4.95 As =22.86 As =25.92
em®m cm?’m cm?’m
o A's=0.00 A's=0.00
A's=0.00 ) )
) cm?m cm?m
cm*m
METBT | pa-1671f | Fd-6381f
’ Situacdo: GE Situacdo: PE
Pos As=2.63 As :20.08 As :21.05
em®/m cm?’m cm?’m
A's = 0.00 A's=0.00 A's=041 As =3.04 cm? Als=317 vsd =2.91 tf/m
cmz/n.1 cm*m cm*m 2 016.0 sz' vrdl =10.16
PAR1-Bsup Md = 46.62 (4.02 cm?) 36125 tf/m
KN m/rﬁ Fd=1.67tf Fd=6.38 tf fiss = 0.02 (3.68 cﬁlz) asw =1.82
’ Situacdo: GE Situacdo: PE mm ’ cm?/m
Neg As=2.67 As :20.19 As :21.18
em®/m 'cm /m 'cm /m
A's=0.00 A's 720.00 A's 720.38
) cm*m cm*m
cm*m
METBT | pa=7271f | Fd-28371f
) Situagdo: GE Situagdo: PE
Pos As=263 As :21411 As :25448
em?/m cm?m cm?m
A's = 0.00 A's=0.00 A's=1.69 As=5.48 cm? A's = 5.49 vsd = 8.76 tf/m
cmz/n.1 cm*m cm*m 3 016.0 sz' vrdl = 10.54
PAR1-Binf Md = 46.02 (6.03 cm?) 3016.0 tf/m
KN m/r.n Fd=7.27tf Fd=28.37tf fiss=10.18 (6.03 cﬁz) asw = 5.46
' Situagdo: GE Situagdo: PE mm ’ cm?m
Neg As— 268 As=1.12 As =549
em?/m 'cm /m 'cm /m
A's = 0.00 Asfzo.OO Asle.69
) cm?m cm?m
cm?*m
METBTS | pa-13af | Fd-03sif
' Situagdo: GE Situagdo: GE _ ) N
_ As=0.01 As=023 | AsT30dem | 504 | vSd=416tTm
Pos As =2.63 em?m em?m 2 616.0 om? vrdl =10.19
2 2
PARI-Csup cm?/m A's=0.00 A's=0.00 (4.02 om?) 2016.0 tm
A's =0.00 ) ) fiss = 0.00 asw =2.59
) cm*m cm*m (4.02 cm?)
cm?/m mm cm?/m
Ne Md =45.75 Fd=1.341tf Fd=0.35tf
& kN.m/m Situacdo: GE Situacdo: GE




As=0.08 As=0.29
As=2.63 cm*m cm*m
cm*m A's=0.00 A's=0.00
A's=0.00 cm*m cm*m
cm*m
M T3 Fd = 19.69 tf
' Situacdo: PE
Pos As=2.63 As=4.15
em?/m cm*m
A's = 0.00 A's=1.17 As=6.16 cm? A's = 8.09 vsd =10.79 tf/m
sz/rﬁ cm?*m 3 016.0 sz' vrdl = 10.54
Md = 62.94 (6.03 em?) 40160 thm
KN m/m Fd=16.33tf Fd =19.69 tf fiss=0.14 (8.04 cr.nz) asw =6.77
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As=3.64 As =21.67 As =26.08
em¥m 'cm /m 'cm /m
A's = 0.00 As—ZO.OO As—ZO.OO
) cm?’m cm?’m
cm*m
M a8 T3 Fd=0.90 tf
’ Situa¢do: PE
Pos | As=2.63 As=0.18
cm?m om?/m
A's =0.00 A's=003 | As=3.04cm* | oo, | vsd=336tfm
cmz/n.1 cm?/m 2 ¢16.0 sz' vrdl =10.19
Md =45.75 (4.02 cm) 2616.0 t/m
KN m/ ) Fd=10.90 tf fiss = 0.00 4.02 cﬁlz) asw =2.09
mm Situacdo: GE mm ’ cm?m
Neg | As=2.63 As =0.25
cm?/m 'c m?*/m
A's = 0.00 A's —ZO.OO
) cm?m
cm*m
MSN:n‘if HZ > Fd =534 tf
' Situagdo: PE
Pos | As=2.63 As =0.77
em?/m cm?m
o — - 2 =
A's = 0.00 A's 20.46 As=3.04 cm Als=4.43 vsd 19.82 tf/m
em?/m cm?m 2 916.0 om? vrdl =10.19
Md = 65.20 (3.02 cm?) 30160 thm
KN m/r.n Fd=17.51tf Fd=5.341tf fiss=0.15 (6.03 CT.TIZ) asw =6.75
’ Situacdo: GE Situacdo: GE mm ’ cm?/m
Neg As=378 As =21 .67 As =24.43
om¥m 'cm /m 'cm /m
A's = 0.00 As—ZO.OO As—ZO.OO
) cm?m cm?m
cm?m
MO Fa=omii | Fa=1721f
’ Situacdo: GE Situacdo: PE
_ As=0.12 As=1.13
Pos A(S:n;/zrf3 cm?m cm?m As =3.04 cm? Als=3.17 vsd = 0.77 tf/m
o A's=0.00 A's=0.65 2 916.0 ) vrdl =10.19
A's=0.00 cm?
) cm*/m cm*/m (4.02 cm?) tf/m
cm’/m fiss = 0.02 20160 asw = 0.48
= : 2 -
Md=4662 | g4 o714 Fd=7.72tf mm (4.02 cm) cm?/m
kN.m/m o S
Ne Situacdo: GE Situacdo: PE
& As=0.08 As=1.07
As=2.68 , ,
) cm?’m cm?’m
cm*m




A's=0.00 A's=0.00 A's=0.70
cm*m cm*m cm*m
MSNZS/S HZ S| Fd=739tf | Fd=17.85(f
’ Situacdo: GE Situagdo: GE
Pos | As=2.63 As— D As— IS
2
o /omoo A's=0.00 A's=000 | As=6.16cm* [ . ..o | vsd=6.18t/m
om? /rﬁ cm*m cm*m 3016.0 sz' vrdl =10.08
PAR1-Einf (6.03 cm?) tf/m
Md =46.62 d=17.85 tf fiss = 0.10 4 210.0 —1388
KN.m/m Fd=17.85t 1ss = 0. (3.14 cm?) asw = 3.
’ Situagdo: PE mm ’ cm?’m
Neg | As=2.66 As=2.16
em?/m cm*m
A's=0.00 AL
cm?’m
Mszrfl/S HZ > Fd = 0.86 tf
’ Situacdo: PE
Pos | As=2.63 As=0.17
cm?’m cm?/m
A's = 0.00 A's=0.02 As=3.04 cm? A's = 3.04 vsd =3.19 tf/m
om/m cm?/m 2 ¢16.0 om? vrd]l =10.19
PAR1-Fsup (4.02 cm?) tf/m
Md =45.75 _ - 2016.0 _
N m/ Fd=0.86 tf fiss = 0.00 (4.02 cm?) asw = 1.99
mm Situagdo: GE mm ’ cm?’m
Neg As=2.63 As =026
om?/m cm¥m
A's=0.00 A= D00
cm?’m
MSNZS/S m7 > Fd =432
’ Situacdo: PE
Pos | As=263 As = 0.65
cm?m em’/m
A's =000 A's=0.34 As=3.04 cm? Als=422 vsd = 10.57 tf/m
om/m cm?/m 2 ¢16.0 om? vrdl =10.19
PARI1-Finf Md = 6452 (4.02 cm?) 8 28,0 tf/m
KN m/r.n Fd =20.09 tf Fd=4.32tf fiss=0.15 (4.02 émz) asw = 6.59
’ Situacdo: GE Situacdo: GE mm ’ cm?/m
Neg As =3.70 As :21431 As :24422
em¥m 'cm /m 'cm /m
A's =000 ASZO.OO ASZO.OO
) cm?m cm?m
cm?’m
MSNZS/S m7 . Fd=0.22tf
' Situagdo: GE
Pos | As=2.63 As— 02l
2
Foui /omoo A's=000 | As=3.04cm? | .. | vsd=430tfm
sz/n'l cm?m 2 616.0 sz' vrdl =10.08
PAR1-Gsup — (4.02 cm?) tf/m
Md =45.75 ~ < 4 610.0 /!
1N m/ Fd=022tf fiss = 0.00 (3.14 cm?) asw =2.68
wm Situacdo: GE mm ) cm?*m
Neg | As=2.61 As— 0.2
cm?m N
A's=0.00 A0

cm?m




Md =45.75

Fd=11.08 tf
KN.m/m Situagdo: GE
Pos As=2.63 As=3.09
cm*m em’/m
A's =000 A's=0.00 As=3.09 cm? A's =623 vsd =10.74 tf/m
. om?/m cm?/m 2 916.0 om? vrdl = 10.19
PAR1-Ginf Md = 6326 (4.02 cm?) 56125 tf/m
KN m/rﬁ Fd=19.44tf Fd=11.08 tf fiss=0.14 (6.14 cr.nz) asw = 6.69
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As =365 As —21.32 As —25.00
emm cm?’m cm?m
, A's=0.00 A's=0.00
A's=0.00 ) )
) cm?m cm?m
cm*m
METBT | Fa-169tf | Fd=s.161f
’ Situacdo: GE Situacdo: PE
Pos As=2.63 As —20.07 As —20.91
em®m cm?’m cm?’m
A's = 0.00 A's=0.00 A's=0.28 As=3.04 cm? Als=3.17 vsd = 3.00 tf/m
om?/m cm*m cm*m 2 016.0 P vrdl =10.08
PARI1-Hsup Md = 46.62 (4.02 cm?) 46100 tf/m
KN m/rﬁ Fd=1.69 tf Fd=5.16 tf fiss = 0.01 (3.14 cﬁlz) asw = 1.87
’ Situacdo: GE Situacdo: PE mm ’ cm?/m
Neg As=2.66 As 720.20 As 721.05
em®/m 'cm /m 'cm /m
A's = 0.00 A's 72/().00 A's 72/().14
cm?/m cm?/m cm?/m
MSN*SES Fd=6.20tf Fd=21.10tf
’ Situagdo: GE Situagdo: GE
Pos As=2.63 As —21.23 As —24.85
em®/m cm?m cm?m
A's = 0.00 A's=0.00 A's=0.00 As =4.85 cm? A's =485 vsd = 8.88 tf/m
. em?m cm?m cm?m 3 016.0 om? vrdl = 10.37
PARI1-Hinf Md = 46.62 (6.03 cm?) 40125 tf/m
kNm/rﬁ Fd=6.20 tf Fd=21.10tf fiss =0.15 4.91 cﬁlz) asw =5.55
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As=2.67 As —21 27 As —24.85
em?/m 'cm /m 'cm /m
A's = 0.00 A's 72/().00 A's 72/().00
em?/m cm?/m cm?/m
Md =45.75
kN.m/m
Pos As=2.63
cm?m
A's=0.00 As=3.04 cm? o vsd = 10.24 tf/m
em?/m 20160 AS=6.60 1 0 41=10.19
PAR1-Isup Md = (4.02 cm?) | 3“;8 0 tf/m
112.90 Fd=26.79 tf fiss =0.13 (6.53 c1.112) asw = 6.39
kN.m/m Situacdo: GE mm ’ cm?/m
Neg As=3.55
As =6.60 cm*m
cm?/m A's=0.00
A's=0.00 cm*m
cm?/m
. Md =45.75 Fd=6.51tf | As=3.04 cm? A's=5.68
PARI-linf Pos kN.m/m Situacdo: PE 2 916.0 cm? [T 0GR




As=0.75 (4.02 cm?) 7 ©10.0 vrdl =10.19
As=2.63 cm?m fiss=0.18 (5.50 cm?) tf/m
cm?m A's=0.75 mm asw = 6.26
A's=0.00 cm?m cm*m
cm*m
MSNZH?SI Fd=1381tf | Fd=6.51tf
’ Situagdo: GE Situacdo: GE
As=3.27 As=5.68
Neg As =2;1,9() cm?’m cm?’m
cm¥m
o A's=0.00 A's=0.00
A's _20'00 cm?/m cm?/m
cm*m
Md =45.75
kN.m/m
Pos As=2.63
cm*m
A's=0.00 As=3.04 cm? . vsd =10.51 tf/m
cm?/m 2616.0 A 56;357 vrdl = 10.19
PAR2-Asup Md = (4.02 cm?) 8 610.0 tf/m
112.10 Fd=2791tf fiss =0.20 (6.28 cr.nz) asw = 6.55
kN.m/m Situacdo: GE mm ’ cm?/m
N As=3.39
8 As=06.57 cm*m
cm?m A's=0.00
A's=0.00 cm?/m
cm*m
M8 T3 Fd = 2.98 {f
' Situagdo: PE
Pos As=2.63 Azr:z?rﬁ“
2
o /omoo A's=034 | As=3.04cm? |\ (o0 | vsd=9.80 tfm
cmz/n.1 cm?m 2 916.0 sz' vrdl = 10.19
PAR2-Ainf Md = 8520 (4.02 cm?) 7610.0 tf/m
KN m/rﬁ Fd=1.46tf Fd=2.98tf fiss=0.16 (5.50 cﬁlz) asw=6.11
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
As=4.76 As=5.29
Neg As = ?'94 cm?/m cm?m
cm?/m
. A's=0.00 A's=0.00
A's _20'00 cm?m cm?m
cm?m
MO TS Fa-1671f | Fd-Leatf
) Situagdo: GE Situacdo: GE
As=0.08 As=0.49
Pos As=12.63 em¥m em¥m
2
A,‘;“; /omoo A's = 0.00 A's=000 | As=3.04cm? | oo | vsd=2.91tf/m
cmz/n.1 cm?m cm?m 2 916.0 sz' vrdl = 10.08
PAR2-Bsup Md = 46 62 (4.02 cm?) 4510.0 tf/m
KN m/r.n Fd=1.67tf Fd=1.64tf fiss = 0.01 (3.14 CT.TIZ) asw = 1.81
' Situagdo: GE Situacdo: GE mm ’ cm?m
As=0.19 As=0.61
Neg As=2.66 em¥m em/m
2
A /omoo A's=0.00 A's=0.00
o cm*m cm*m
cm?/m
Md =45.75 Slj? : 2017(}% ;‘1 Z ljozgg As=591cme | A 5;152'95 vsd = 8.62 tf/m
PAR2-Binf Pos kN.m/m a5 e300 30160 39160 vrdl = 10.54
. . ) .
cm?’m cm?’m (6.03 em) (6.03 cm?) tm




As=12.63 A's=0.00 A's=0.00 fiss=10.10 asw =5.41
cm*m cm*m cm*m mm cm*m
A's=0.00
cm?’m
MSNZS?A? Fd=3.17tf | Fd=1526tf
’ Situagdo: GE Situacdo: GE
As=1.62 As=3.93
Neg As= /2'68 cm*m cm*m
cm?/m
o A's=0.00 A's=0.00
A's _20'00 cm?/m cm?/m
cm?’m
MISN:;‘I/S&Z S| Fd=129t | Fd=0421f
’ Situagdo: GE Situagdo: GE
As=0.02 As=0.24
Pos As =22.63 emm em?m
Foui /omoo A's=0.00 A's=000 | As=3.04cm? | ., | vsd=4.18tfm
om? /rﬁ cm?’m cm?’m 2 916.0 sz' vrdl = 10.08
PAR2-Csup Md = 4575 (4.02 cm?) 4510.0 tf/m
KN m/m Fd=1.29tf Fd=0.42tf fiss = 0.00 (3.14 cr.nz) asw = 2.60
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
As=0.09 As=0.30
Neg As =22.61 em?m em?m
A /omoo A's=0.00 A's=0.00
o cm?m cm?m
cm?’m
Mszn‘i/S m7 S| Fd=739tf | Fd=11.821f
’ Situagdo: GE Situagdo: GE
As=0.75 As=3.16
Pos As :22.63 em?m em¥m
A /omoo A's=0.00 A's=000 | As=316cm? |\ o | vsd=1047f/m
. ) ) . _
PARDCint cm?/m cm¥m cm¥m (420;521 61.1(32) om? Vrdltf/n110.19
- Md = 62.28 _ _ o014 50125 53
KN m/m F.df7.39 tf F_df 11.82 tf 1ss = 0.1 (6.14 cm?) asw = 6.5
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
As=2.69 As=5.04
Neg As :23.59 em?/m em¥m
A /omoo A's=0.00 A's=0.00
" cm?/m cm?m
cm*m
A Fd=0.87 tf
’ Situacdo: PE
Pos As=2.63 Azr;?ﬁql 8
cm?m o _ ) _
o | moa | g | e
PAR2-Dsu cm’/m (4 02 cm?) cm® eom
’ Md = 45.75 Fd=0.87tf | fiss=0.00 5800 asw =2.09
kN.m/m . ~ ) (3.14 cm?) )
Situacdo: GE mm cm?/m
Neg As=12.61 A(S:r;?ﬁqzs
cm?/m .
A's =0.00 Acsn;/?hoo
cm*m
Md =45.75 ;(tiu:%gspt}g As =3.04 cm? Als=6.21 vsd =10.49 tf/m
PAR2-Dinf |  Pos i As=0.57 (420‘321 (6:1}012) em’ T
As=2.63 cm’/m fiss = 0.14 3 016.0 asw = 6.54
i A's=0.27 : (6.03 cm?) o
cm?/m cm2/m mm cm?/m




A's=0.00

cm*m
MSNZIE?AZ 41 Fd=9.061f Fd =3.65 tf
’ Situacdo: GE Situagdo: GE
As=2.65 As=4.20
Neg As =23.75 em®m em?m
o /omoo A's =0.00 A's =0.00
. cm?m cm?m
cm*m
Mszrfl/S HZ S| Fd=0701f Fd =257 tf
’ Situacdo: GE Situacdo: PE
As=0.12 As=0.53
Pos As =22.63 em?m em?m
A,‘;“; /omoo A's = 0.00 A's=006 | As=3.04cm? [ o | vsd=0.77 thm
sz/n'l cm*m cm*m 2 016.0 sz' vrdl =10.19
PAR2-Esup — (4.02 cm?) tf/m
MI?N_;?rfz Fd=10.70 tf Fd=2.57tf fiss = 0.00 (420921 Sr'r?z) asw = 0.48
’ Situacdo: GE Situacdo: PE mm ’ cm*m
As=0.08 As=0.48
Neg As =22.68 em?/m emm
o /omoo A's=0.00 A's=0.11
. cm?m cm?m
cm*m
MSNzn‘i/SrgS Fd=3.54tf | Fd=13.161tf
’ Situacdo: GE Situacdo: GE
As=1.46 As=3.56
Pos As =22.63 em¥m em¥m
A,‘;‘i /omoo A's = 0.00 A's=000 | As=356cm? | .o | vsd=606t/m
sz/n'l cm*m cm*m 2 016.0 sz' vrd1 =10.19
-Ei 2
PAR2-Einf 41660 - (4.02 em?) 5 016.0 t/m
1N.m/m Fd=13.16 tf fiss=0.18 (4.02 cm?) asw =3.79
’ Situacdo: PE mm ’ cm?/m
Neg As=2.68 Azl;/l m6 !
cm?/m .
A's =0.00 Acsn; /1&142
cm*m
MSNZS/S m7 > Fd =098 tf
’ Situacdo: PE
Pos As=2.63 Az;2?£9
cm?m
o A's=0.04 As=3.04 cm? . vsd = 3.20 tf/m
As—D00 em¥/m 26160 AT 30 i = 1019
- 2
PAR2-Fsup Md =455 - (4.0% cm?) 2 616.0 tth
N m/ Fd=0.98 tf fiss = 0.00 (4.02 c?) asw =1.99
mm Situacdo: GE mm ’ cm?/m
Neg As=2.63 A(S:r;?ﬁlﬂ
cm?m o —
A's =0.00 A;z/on.qoo
cm?/m
Md = 45.75 B
KN.m/m Fd=3.51t0 1 o304 o2 . vsd = 10.39 tf/m
Situacdo: PE A's=6.16 -
As = 0.55 2 ¢16.0 om? vrdl =10.19
PAR2-Finf Pos As=2.63 e /I‘n (4.02 cm?) 3 616.0 tf/m
cm?/m A'Cs — 026 fiss =0.13 (6.03 CI‘nZ) asw = 6.48
A's=0.00 om? /n'l mm ’ cm?/m

cm?m




Md = 64.24

1N.m/m Fd=8.40tf Fd=3.51tf
’ Situacdo: GE Situagdo: GE
Neg As=372 As =22.70 As =24.15
em¥m cm?’m cm?’m
o A's=0.00 A's=0.00
A's=0.00 ) )
) cm?m cm?m
cm*m
MSN:rfj HZ > Fd =027 tf
’ Situagdo: GE
_ As=0.22
Pos Azn—lz/Qr.fi% em?/m
A's = 0.00 A's=0.00 As =3.04 cm? A's=3.04 vsd = 4.28 tf/m
sz/n'l cm?m 2 ¢16.0 sz' vrd1l =10.19
PAR2-Gsup Md =4575 (4.02 cm?) 2 616.0 tf/m
KN m/m Fd=1.45tf Fd=0.27tf fiss = 0.00 (4.02 cﬁz) asw =2.67
’ Situacdo: GE Situagdo: GE mm ’ cm*m
Neg As=2.63 As =20.08 As =20.30
em¥m 'cm /m 'cm /m
A's = 0.00 As—ZO.OO As—ZO.OO
) cm?*m cm?*m
cm?/m
MSN:;;ZS Fd=7.19tf | Fd=11.781tf
’ Situagdo: GE Situacdo: GE
_ As=0.79 As=3.16
Pos Azr;2/2r;q63 cm?/m cm?/m
A's = 0.00 A's=0.00 A's=0.00 As=3.16 cm? A's =507 vsd = 10.53 tf/m
cmz/n.1 cm?/m cm?/m 2 916.0 sz' vrdl =10.19
PAR2-Ginf Md = 6256 (4.02 cm?) 3916.0 tf/m
N m/ﬂl Fd=7.19 tf Fd=11.78 tf fiss=0.18 (6.03 cﬁlz) asw = 6.56
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As=362 As =22.75 As =25.07
em¥m 'cm /m 'cm /m
A's = 0.00 A's 720.00 A's 720.00
) cm?m cm?m
cm?/m
MBS | pa-173f | Rd-1361f
’ Situagdo: GE Situacdo: GE
Pos As=2.63 As=0.06 As=0.46
om? /r;q cm?m cm?m
A's = 0.00 A's=0.00 A's=0.00 As=3.04 cm? Als=3.17 vsd =3.00 tf/m
cmz/n.1 cm?m cm?m 2016.0 sz' vrdl =10.19
PAR2-Hsup Md = 46.62 (4.02 cm?) 2 616.0 tf/m
KN m/r.n Fd=1.73tf Fd=136tf fiss = 0.01 (4.02 cfnz) asw = 1.87
’ Situagdo: GE Situacdo: GE mm ’ cm?/m
Neg As=2.68 As=0.20 As=0.59
cm?/m cm?/m cm?/m
A's = 0.00 A's :20.00 A's :20.00
) cm?m cm?m
cm?/m
MO TS pa=33if | Fd= 156748
’ Situagdo: GE Situacdo: GE
_ As=1.60 As=3.95 As =5.96 cm? . vsd =8.79 tf/m
Pos A;;jf cm?/m cm?/m 3016.0 A SC;n?'Oz vrdl = 10.54
PAR2-Hinf Als = A's=0.00 A's=0.00 (6.03 cm?) tf/m
s=0.00 N ) _ 30916.0 _
) cm?m cm?m fiss =0.10 asw = 5.52
cm*m - (6.03 cm?) cm/m
Md = 46.62 _ B
Neg KN .m/m Fd=3.13tf Fd=15.67tf

Situagdo: GE

Situacdo: GE




As=2.68 As=1.65 As=4.01
cm?/m cm?/m cm?/m
A's=0.00 A's=0.00 A's=0.00
cm?/m cm?/m cm?/m
Md =45.75
kN.m/m
Pos As=2.63
cm?/m
A's=0.00 As=3.04 cm? . vsd = 10.48 tf/m
cm?/m 2616.0 A SC;S'M vrdl = 10.19
PAR2-Isup Md = (4.02 cm?) 5016.0 tf/m
113.93 Fd=28.35tf fiss=0.13 (10.05 c.mz) asw = 6.53
kN.m/m Situacdo: GE mm ’ cm?/m
N As=3.49
8 As=6.73 cm?/m
cm?m A's=0.00
A's=0.00 cm?/m
cm?/m
M a8 T3 Fd=3.63 tf
’ Situa¢do: PE
Pos As=2.63 As=0.42
cm*m cm?/m
A's = 0.00 A's=0.42 As =3.04 cm? A's = 7.40 vsd = 9.78 tf/m
cmz/n.1 cm?’m 2 916.0 sz' vrdl = 10.19
PAR2-Iinf Md = 38482 (4.02 cm?) 40160 tf/m
KN m/rﬁ Fd=1.29tf Fd=3.63 tf fiss =0.13 (8.04 cﬁlz) asw =6.10
’ Situacdo: GE Situagdo: GE mm ’ cm?/m
Neg As=4.95 As =24.80 As =25.39
em?/m cm*m cm*m
, A's=0.00 A's=0.00
A's=0.00 N N
) cm?m cm?m
cm?/m
M£N=£}£6 Fd=2085tf | Fd=5.65tf
’ Situacdo: GE Situagdo: GE
Pos As=2.99 As =20.47 As =23.69
) cm?/m cm?/m
cm?/m A's=0.00 A's=0.00
A's=0.00 sz/n'l sz/n'l As=5.70 cm? A's = 8.89 vsd = 12.08 tf/m
cm?/m 3016.0 sz' vrdl = 10.54
PAR6sup Md = (6.03 cm?) 5 016.0 tf/m
105.83 Fd =20.85 tf Fd=5.65tf fiss=0.13 (10.05 <£m2) asw = 7.55
kN.m/m Situacdo: GE Situacdo: GE mm ’ cm?/m
N As=3.74 As=6.88
ce As=6.20 cm?m cm?m
cm?m A's=0.00 A's=0.00
A's=0.00 cm?/m cm?/m
cm?/m
M T2 Fd=19.91 tf
' Situacdo: GE
Pos As=2.63 As :24'64 As =4.64 cm? . vsd =9.78 tf/m
) cm*/m A's=5.25 _
cm?/m A's=0.00 3016.0 om? vrdl = 10.54
PARG6inf A's=0.00 . (6.03 cm?) tf/m
) cm*m . 3916.0 -
cm*m fiss=0.17 asw =6.10
(6.03 cm?) )
_ Fd=19091 tf mm cm?m
Md = 48.12 ¢
Neg N m/m Situacdo: GE
’ As=15.25

cm?m




As=2.76 A's=0.00
cm?/m cm?/m
A's=0.00
cm?/m
MSN:£}£9 Fd=1273tf | Fd=184tf
’ Situagdo: GE Situacdo: GE
Pos As =2.99 As :21.44 As :23.22
cm?/m cm?/m
cm?/m A's=0.00 A's=0.00
A's=0.00 sz/n'l sz/n'l As=3.22 cm? A's = 6.48 vsd = 12.10 tf/m
cm?*m 2 916.0 sz' vrdl =10.19
= 2
PARSsup Md (4.0% cm?) 46160 tth
106.85 Fd=12.73 tf Fd=1.84tf fiss=0.19 (8.04 c?) asw = 7.54
kN.m/m Situacdo: GE Situagdo: GE mm ’ cm*m
As=4.75 As=6.48
Neg As=6.26 cm?m cm?m
cm?/m A's=0.00 A's=0.00
A's=0.00 cm?/m cm?/m
cm?/m
M a8 T3 Fd =23.99 tf
’ Situagdo: GE
Pos As=2.63 Asr:j r'rfz
cm?/m 'c - )
A's = 0.00 A's=0.00 As=5.52 cm A's = 5.68 vsd = 9.79 tf/m
cmz/n.1 cm?m 3 916.0 sz' vrdl = 10.54
PARSinf — (6.03 cm?) tf/m
Md =47.38 - 3916.0 N
1Nm/ Fd=23.99 tf fiss=0.19 (6.03 cm?) asw = 6.09
mm Situagdo: GE mm ’ cm?/m
Neg As=2.72 A;:z/s r'n68
cm?/m .
A's=0.00 A's —ZO.OO
cm?m
cm?/m
MSNz ni/l Ifs Fd=1292tf | Fd=182tf
’ Situacdo: GE Situagdo: GE
Pos As—2.99 As= 141 As=321
) cm?/m cm?/m
cm?/m A's = 0.00 A's=0.00
A's=0.00 sz/n'l sz/n'l As=3.21 cm? A's = 6.48 vsd = 12.09 tf/m
cm?m 2 ¢16.0 sz' vrdl =10.19
= 2
PAR4sup Md (4.0% cm?) 4516.0 tth
106.82 Fd=12.92tf Fd=1.82tf fiss=0.19 (8.04 cm?) asw = 7.54
kN.m/m Situacdo: GE Situacdo: GE mm ’ cm?/m
As=4.773 As =648
Neg As=6.26 cm?m cm?m
cm?m A's=0.00 A's=0.00
A's=0.00 cm?/m cm?/m
cm?/m
Msznf/S 7> Fd = 24.05 tf
’ Situacdo: GE
Pos As=2.63 As :25'53 As=5.53 cm? . vsd =9.79 tf/m
) cm*/m A's =5.68 _
cm?m A's=0.00 3016.0 om? vrdl = 10.54
PAR4inf A's=0.00 . (6.03 cm?) tf/m
) cm*m . 3916.0 -
cm*m fiss =0.19 (6.03 c?) asw = 6.09
Md = 47 38 Fd =24.05 tf mm ’ cm?/m
Ne KN .m /r‘n Situacdo: GE
J : As=5.68

cm?m




As=2.72 A's=0.00
cm?/m cm?/m
A's=0.00
cm?/m
MO | Fa=20681F | Fd-6.181F
’ Situacdo: GE Situagdo: GE
Pos As=2.99 As 720.49 As 723.76
) cm?m cm?m
cm?/m A's =0.00 A's = 0.00
A's=0.00 cmz/ﬁ cmz/ﬁ As=5.77 cm? A's = 8.96 vsd = 12.09 tf/m
cm?*m 3 016.0 ) vrdl = 10.54
PAR3sup Md = (6.03 cm?) 5 Zl?é 0 tf/m
105.95 Fd =20.68 tf Fd=6.18 tf fiss=0.14 (10.05 C'mz) asw = 7.56
kN.m/m Situacdo: GE Situagdo: GE mm ’ cm*m
Neg As=3.77 As=6.95
As=6.21 cm?m cm?m
cm?/m A's=0.00 A's=0.00
A's=0.00 cm?/m cm?/m
cm?/m
MET BT Fd = 19.85 tf
’ Situagdo: GE
Pos As=2.63 As =4.63
emm cm?/m
A's = 0.00 A's=0.00 As=4.63 cm? A's =527 vsd = 9.77 tf/m
em?m cm?m 3 916.0 sz' vrdl = 10.54
PAR3inf — (6.03 cm?) tf/m
Md =48.47 _ - 3916.0 N
N m/m Ffi =19.85tf fiss =0.17 (6.03 cm?) asw = 6.09
Situagdo: GE mm cm?/m
Neg As=2.78 As=5.27
cm*m om /m
A's=0.00 A's = 0.00
) cm?m
cm?/m
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