gy

ARTC

ASSOCIACAO BRASILEIRA DOS
FABRICANTES DE TUBOS DE CONCRETO

RELATORIO DE DIMENSIONAMENTO DE
ASSOCIACAO DE DUAS ADUELAS
RETANGULARES MONOLITICAS DE CONCRETO
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ARTC

ASSOCIAGAO BRASILEIRA
DOS FABRICANTES DE
TUBOS DE CONCRETO

DADOS DO FABRICANTE

NOME:
CPF/CNPJ:
ENDERECO: ,
BAIRRO:
CIDADE:
ESTADO: Néao Informado
CEP:

TEL.:

CEL.:

E-MAIL:

SITE:

DADOS DO CLIENTE

NOME: DEFESA CIVIL DO ESTADO DE SAO PAULO
CPF/CNPJ:
ENDERECO: ,

BAIRRO:

CIDADE:

ESTADO: Néao Informado
CEP:

TEL.:

CEL.:

E-MAIL:

SITE:

DADOS DA OBRA

NOME: ADUELA 2,50 X 2,50 M PARA ATERRO DE 5,00 M - LINHA DUPLA
ENDERECO: ,

BAIRRO:

CIDADE:

ESTADO: Nao Informado

CEP:

TEL.:

CEL.:

E-MAIL:

SITE:
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GEOMETRIA
SECAO CONSTANTE. ...+ vvcvuevsreennnnneennas SIM
FINALIDADE . & v vt ottt et e eeeeemeemeemeeanns :  AGUAS PLUVIAIS
COMPRIMENTO (C1) v ii it i e i e eennnnnnns : 1.00 m
LARGURA LIVRE (b1) . i v i i i i i eans : 2.50m
ALTURA LIVRE (h1) .o ii i e e e : 2.50m
ALTURA DA LAJE DA COBERTURA (hc)........ : 0.20m
ESPESSURA DAS PAREDES LATERAIS Chp)..... : 0.20m
ALTURA DA LAJE DA BASE (hb)............. : 0.20m
MISULA HOR. DA COBERTURA. .....'cueueunnn : 0.20m
MISULA VERT. DA COBERTURA......cucuuunenn : 0.20m
MISULA VERT. DA BASE......vveeveneenenen.t 0.20m
MISULA HOR. DA BASE. ... v cucveuenenrnena.s 0.20m
Mkc
A
hc
A A
h+
h.
. b. .
A A,
hs
A
Meus
P
cl
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INSTALAGAO E MANUSEIO
ESPECIFICAGAO DO SOLO

PESO ESPECIFICO. + vt v eneenenesnnneenns :  18.00 kN/m3
ANGULO DE ATRITO. .t vu vt ennsnnnrennnnnns : 30.00 graus
COEFICIENTE DE ATRITO ATIVO............. : 0.33
COEFICIENTE DE ATRITO ESTATICO.......... : 0.50
COEFICIENTE DE ATRITO. ... iveenennnnns : 0.58

DADOS DE INSTALAGAO

ALTURA DE TERRA. ......ivvennrrnnssnnsnaat 5.00 m
ESPESSURA DO PAVIMENTO.......vvuvveeusnaat 0.30 m
EFEITO DO ARQUEAMENTO...................: NAO CONSIDERADO

TIPO DE INSTALACAO. ... viiniiiinnnnnnnas ===
LARGURA DA VALA. ...ttt iiiiiiiinnnnnnnnnn s
0.80 x Ka X COEFICIENTE DE ATRITO....... : 0.15
RAZAO DE RECALQUE. ... v vviivrnnnnnnnnnnn s

INFORMAGOES DE MANUSEIO

RESISTENCIA DO CONCRETO (fCj)........... : 20.00 MPa
COEFICIENTE DE IMPACTO.....ovvnvenenn. .t 1.20
DISTANCIA DE ICAMENTO.........vuevu.vn..: 50.00 cm

diga diga

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 5/83

SOBRECARGA
TIPO DE SOBRECARGA. « v st v eeeeeeeeeaeaenn :  RODOVIARIO
TIPO DE TRAFEGO. . vt vt e ee e eeeeeeeaeaens :  CLASSE 45
PESO DO VEICULO (Q) vt vvveseeneneanennn : 450.00 kN
DISTANCIA ENTRE EIXOS (€€) .. .vvvvuenen.. : 1.50 m
DISTANCIA ENTRE RODAS (€r) .. .vvvuuenen.. : 2.00 m
AREA DE CONTATO DA RODA (ar)............: 0.20 m
AREA DE CONTATO DA RODA (br)............: 0.50 m
COEF. DE IMPACTO ADICIONAL..............: 1.25
COEF. DE IMPACTO EMPREGADO..............: 1.00

er
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PARAMETROS DA ARMADURA

ABERTURA MAX. DAS FISSURAS.....v:vvvuvevenenet: 0.20 mm

DIMINUICAO DA RIGIDEZ......cvviernnernanna-.t 1.00

RESISTENCIA DA ARMADURA DO COROAMENTO.......: 190.00 MPa

RESISTENCIA DA ARMADURA DA QUINA............: 105.00 MPa

COEF. DE PONDERACAO DO CONCRETO......vvu....: 1.30

COEF. DE PONDERAGAO DO AGCO.......vvuuuewwnn.: 1.15

ESPACAMENTO MIN. ENTRE ARMADURAS............: 5.00 cm

ESPACAMENTO MAX. ENTRE ARMADURAS............: 35.00 cm

COBRIMENTO DAS ARMADURAS........vvivvvvevana.: 4.00 cm

TELA PADRAO INTERNA......vvvevvrenneennnnna.: L283

TELA PADRAO EXTERNA. .. ...cvvvevnrenneennnnnaa.: L283

CONSIDERAR ANCOR. DA ARM. INT. P/ CORTANTE..: SIM
| I_ -I !
0 A ¥ |

V4 \
— N\
Y LA
| | | i
| ] | |
| ] | |
| ] | l
| ] | |
| | i |
| | i 1
| | | |
' | | !
| ] | l
U K N |
— , —
\ V4
| et !
| I' "I !
TELA SOLDADA (CA60)

= = =« BARRAS DE ACO (CA50)
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CRITERIOS E CONSTANTES

RESISTENCIA CARACTERISTICA DO CONCRETO..: 30.00 MPa
PESO ESPECIFICO DO CONCRETO.....'uuuennns 25.00 kN/m3
PESO ESPECIFICO DO ACO.....uiviuuunnnnnnt 78.00 kN/m3
MODULO DE DEFORMACAO LONGITUDINAL.......: 26071.59 MPa
MODULO DE REACAO DO SOLO.....cevuuuuuennt 25.00 MPa/m
COMPRIMENTO DO ELEMENTO FINITO..........: 20.00 cm
# ELS:
COEFICIENTE DE PONDERACAO PESO PROPRIO 1.00
COEFICIENTE DE PONDERACAO SOLO..........: 1.00
COEFICIENTE DE PONDERACAO FISSURACAO....: 0.50
COEFICIENTE DE PONDERACAO FADIGA........: 0.80
# ELU:
- VmaxHmin:
COEFICIENTE DE PONDERACAO CARGA MOVEL V.: 1.50
COEFICIENTE DE PONDERACAO ATERRO........: 1.35
COEFICIENTE DE PONDERACAO PESO PROPRIO..: 1.30
COEFICIENTE DE PONDERACAO SOLO..........: 1.00
COEFICIENTE DE PONDERACAO AGUA..........: 1.20
- VminHmax:
COEFICIENTE DE PONDERACAO ATERRO........: 1.00
COEFICIENTE DE PONDERACAO PESO PROPRIO 1.00
COEFICIENTE DE PONDERACAO SOLO..........: 1.35
COEFICIENTE DE PONDERACAO CARGA MOVEL H.: 1.50
- VmaxHmax:
COEFICIENTE DE PONDERACAO CARGA MOVEL V.: 1.50
COEFICIENTE DE PONDERACAO ATERRO........: 1.35
COEFICIENTE DE PONDERACAO PESO PROPRIO..: 1.30
COEFICIENTE DE PONDERACAO SOLO..........: 1.35
COEFICIENTE DE PONDERACAO CARGA MOVEL H.: 1.50
lll+1¢¢¢&«i¢}«l%tsvbll,lll\llIO{RMMOHLJM [[]] |
[[[aereddol [T[L1]1] L iAeregan] [[]1]] LLLLLL rerbddol [ L] []LLL] ] Iarreda] [ []]]]
bt [0 [resdrritrol ] ||| 1| [Headmbnolop | || ] [ |rebdenbonioop] || ]
.t i \;. -1 - E 4 N . N :
1 I — ] ,'L I 'ﬂll‘
.“I—: i VmaxHmin : VimaxHmin _j [ .‘{ ] VminHmax VminHmax M
\ L\ [ L — L
';—: ': ':4 j :t: . y k A -I""
SOLO (Y9 AGUA (v CARGA MOVEL (y1) S0LO ()
[L[]]¢artqviolmip [ [[[]]]]] l#mwotf%wbltl |
[T T iRl [ 1] 1] [T [ [aead | T[]
[ [ ubtniolop [ | [ ]| [ [debdeotnioop |
] ."II._.: s " g N j —
: L: VmaxHmax VmaxHmax ::‘I'I‘ :
_"\'I‘__: RN A X Ve j
- 1 y /?_ﬁj
CARGA MOVEL (yr) SOLO (1)
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ESQUEMA P/ DETALHAMENTO

) - -
' o/ 2ZZZZZZZZZZZzZZzZzZZzzZzZt M\ '
] P2 \

— N —
[ |
' ' ' (
' ' s07 S06 S05 " 4
[ ! | |
| ! | 1
] ] ] i
' ! ! |
' ! S08 S04 | |
' ' ' '
] ] ] 1
! ! | |
| ! ! |
! S01 S02 S03 L
] ! 1 M
1 ! Iy 1

LI § , —
' S ’ '
‘ NN T T T T T T T T s T s s e S t
( - = 0
I.---I - o o o e o e s o e e e e e @ I_--.l

TELA SOLDADA (CA60) ARMADURA BASICA
= = = =BARRAS DE AGO (CA50) ARMADURA COMPLEMENTAR
OBS.: VALORES POR METRO DE ADUELA.

TELA ARMADURA COMPLEMENTAR ARMADURA DE FADIGA
T-S02: L283 | B-S01: 4 ©6.30 c/ 31 cm (13.53%) B-S05: 0.00 cm? de area acima
T-S04: L283 | B-S02: 4 96.30 c/ 31 cm (74.65%) B-S07: 0.00 cm? de area acima
T-s06: L283 | B-S03: 4 ©6.30 c/ 31 cm (13.53%)

T-s08: L283 | B-S04: 4 96.30 c/ 31 cm (74.65%)
B-S05: 4 ©6.30 c/ 31 cm (13.53%)
B-S06: 4 ©6.30 c/ 31 cm (74.65%)
B-S07: 4 ©6.30 c/ 31 cm (13.53%)
B-S08: 4 ©6.30 c/ 31 cm (74.65%)
T-S02: L283 | B-S01: 4 ©6.30 c/ 31 cm ( 0.00%) B-S06: 0.00 cm? de area acima
T-S04: L283 | B-S02: 5 912.50 c/ 23 cm (-0.07%)
T-S06: L283 | B-S03: 4 ©6.30 c/ 31 cm ( 0.00%)
T-S08: L283 | B-S04: 4 96.30 c/ 31 cm (74.65%)
B-S05: 4 ©6.30 c/ 31 cm ( 0.00%)
B-S06: 4 ©12.50 c/ 31 cm (11.30%)
B-S07: 4 ©6.30 c/ 31 cm ( 0.00%)
B-s08: 4 ©6.30 c/ 31 cm (74.65%)
NOTA: Os valores entre parénteses representam a percentagem de area de aco que a

secdo apresenta acima (porcentagem positiva) ou a menos (porcentagem negativa)
em relacdo ao necessario (calculado) para o tipo de armadura correspondente
(armadura complementar ou armadura de fadiga) e ndo em relacdo a d4rea total
de aco na secdo que é o resultado das areas de tela, armadura complementar e
armadura de fadiga. Assim sendo, se uma secdo apresenta (X %) de area acima ou
abaixo para armadura complementar, esta porcentagem é calculada em funcdo da
drea de armadura complementar necessaria e ndao em relacdo a area total de aco.
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ARMADURA DE CORTANTE

DISTRIBUIGAO (POR METRO LONGITUDINAL) DOS ESTRIBOS AO LONGO DE UMA FIADA:

-4 PERNAS

20 em

15 em

30 cm

15 cm

_]
20 em

'Y

OBSERVACAO:

Dcort R Decort
REGIAD DE ESTRIBOS REGIAD DE ESTRIBOS
REGIAD REGIAD
Dcort DE DISTRIBUIGAO DOS ESTRIBOS DE Dcort
ESTRIBOS ESTRIBOS
—————————— 04 pernas ----------
4 fiadas de 2 estribos com @ 8.00 c/ 17,5 cm
1 para cada regido de estribos. i |
PARAMETROS COMPLEMENTARES
Asw-minima = 11.59 cm?/m/m
Asw-necessaria = 6.00 cm2/m/m
OBS.: Os valores de Asw e Asw/Fiada foram calculados em
funcdo do valor Asw-minima
Dcort = 53.00 cm
Asw = 6.14 cm?/m
Asw/Fiada = 1.02 cm?/m
d/2 = 8.00 cm
REGIAO DE ESTRIBOS . . REGIAO DE ESTRIBDS .
Dcort Dcort

- 6 PERNAS -8 PERNAS
7.5 cm 5cm
= =
15 cm 15 cm
i 10em’
20 cm T
] 15 cim
15 em 10 em?t
— 15 &m
20 em o
10 cm
15 em 15 cim
7.5.cm = Bem =

Quando houver necessidade de armadura transversal, esta deve necessariamente ser colocada na
Taje de cobertura e na Taje de fundo nas regides apontadas na figura esquemdtica acima
(REGIAO DE ESTRIBOS). E RECOMENDADO ainda a colocacdo de armadura transversal nas partes

partir das quinas, em funcdo de possiveis concentracdes de pressdes miutuas entre as células.
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DESLOCAMENTOS

NOMENCLATURA DAS SEGCOES PARA VERSAO COMPLETA DO RELATORIO

S1

S20

S§21

S22

S23

S24

S01

st s17 s16 s15 S14 S5 sas S42 sr1 sro ng s38 a7

| | | |
S12  s44 S36

r4 Y 4

S11  s45 S35

CELULA 01 CELULA 02
VmaxHmin $10  s46 VmaxHmin s34

VminHmax VminHmax
VmaxHmax S09  s47 VmaxHmax $33
S08 S48 S32

T x
S02 S03 S04 S05 S06 so7 S2 S26 s27 s28 S29 S30 S31
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HAHHHAAHAA A A A A A
# SOLICITACOES NORMAIS (ELU) #

# VmaxHm1in

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -2.07E-003]
| 2| -2.07E-003|
| 3| -2.07E-003|
| 4| -2.08E-003]
[ 5] -2.08E-003]
[ 6] -2.08E-003]
| 7| -2.09E-003]
| 8] -1.20E-003]
| 9| -2.45E-004 |
| 10| 2.60E-006|
| 11| 2.24E-006]|
| 12| 1.24E-005]
| 13] -2.09E-005]
| 14| -1.97E-005]
| 15| -1.62E-005]
| 16| -1.28E-005]
| 17| -9.30E-006|
| 18] -5.83E-006|
| 19| -4 .68E-006 |
[ 20| -8.58E-004|
| 21| -2.02E-003]
| 22| -2.69E-003|
| 23| -2.89E-003|
| 24| -2.51E-003]
| 25| 2.09E-003]
| 26| 2.08E-003]
| 27| 2.08E-003]
| 28| 2.08E-003]
| 29| 2.07E-003]
[ 30] 2.07E-003]
| 31| 2.07E-003]
| 32| 2.51E-003]
| 33| 2.89E-003|
| 34| 2.69E-003|
[ 35] 2.02E-003]
[ 36| 8.58E-004 |
| 37| 4.68E-006|
| 38| 5.83E-006|
| 39| 9.30E-006|
| 40| 1.28E-005]
| 41| 1.62E-005]
| 42 | 1.97E-005]
| 43| 2.09E-005|
| 44 | -1.24E-005]
| 45| -2.24E-006|
| 46| -2.60E-006|
| 47 | 2.45E-004 |
| 48| 1.20E-003]

-7.07E-003|
-6.59E-003|
-5.84E-003|
-5.83E-003|
-6.82E-003|
-8.48E-003|
-9.42E-003|
-9.43E-003|
-9.45E-003|
-9.48E-003|
-9.50E-003|
-9.52E-003|
-9.53E-003|
-9.63E-003|
-1.01E-002]
-1.02E-002|
-9.47€E-003|
-8.05E-003|
-7.16E-003|
-7.16E-003|
-7.14E-003|
-7.12E-003|
-7.10E-003|
-7.08E-003|
-9.42E-003]
-8.48E-003|
-6.82E-003|
-5.83E-003|
-5.84E-003|
-6.59E-003 |
-7.07E-003|
-7.08E-003|
-7.10E-003|
-7.12E-003|
-7.14E-003|
-7.16E-003]
-7.16E-003|
-8.05E-003|
-9.47€E-003|
-1.02E-002|
-1.01E-002]
-9.63E-003|
-9.53E-003|
-9.52E-003|
-9.50E-003|
-9.48E-003|
-9.45E-003|
-9.43E-003|
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| SECAO] ROTAGCAO (rad) |
I 1| 1.56E-003]|
I 2| 1.65E-003]
| 3] 9.11E-004|
I -9.40E-004|
| 5] -2.74E-003|
I 6| -3.23E-003|
| 71 -3.06E-003|
| 8| -2.78E-003|
| 9] -9.97E-004|
| 10| -1.11E-004|
| 11| 2.81E-005]|
| 12| 2.06E-005]|
I 13] 2.12E-004|
| 14| 4.80E-004 |
| 15| 7.92E-004 |
| 16| -5.07E-004 |
I 17| -2.18E-003|
I 18] -2.98E-003|
| 19| -2.91E-003]|
| 20| -2.75e-003]
| 21| -1.72E-003|
| 22| -8.39E-004 |
| 23] 1.23E-004|
| 24| 1.37E-003]
I 25| 3.06E-003]|
I 26| 3.23E-003]
| 27| 2.74E-003]|
| 28| 9.40E-004|
| 29| -9.11E-004|
I 30| -1.65E-003]
I 31| -1.56E-003|
| 32 -1.37E-003|
| 33| -1.23E-004|
| 34| 8.39E-004|
| 35| 1.72E-003]|
| 36| 2.75E-003]
I 37| 2.91E-003]|
I 38| 2.98E-003]|
| 39| 2.18E-003]|
| 40| 5.07E-004 |
| 41| -7.92E-004 |
| 42 | -4.80E-004 |
| 43| -2.12E-004|
| 44| -2.06E-005]|
| 45 | -2.81E-005]
| 46 | 1.11E-004|
| 47| 9.97E-004|
| 48| 2.78E-003]|
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HAHHHAAHAA A A A A A
# SOLICITACOES NORMAIS (ELU) #

# vminHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -6.41E-005]
| 2| -6.84E-005]
| 3| -8.14E-005]
| 4| -9.44E-005]
[ 5] -1.07E-004 |
[ 6] -1.20E-004 |
| 7| -1.25E-004|
| 8] -1.81E-005]
| 9| 1.99E-006|
| 10| -1.34E-006]
| 11| -6.32E-007|
| 12| 8.01E-006|
| 13] -8.68E-006|
| 14| -5.00E-006 |
[ 15] 6.06E-006|
| 16| 1.71E-005]
| 17| 2.82E-005]
| 18] 3.92E-005|
| 19| 4.29E-005|
| 20| -4 .87E-005]
| 21| 8.06E-006|
| 22| 8.44E-005]
| 23| -2.22E-005]
| 24| -1.27E-004|
| 25| 1.25E-004]
| 26| 1.20E-004|
| 27| 1.07E-004|
| 28| 9.44E-005]
| 29| 8.14E-005]
[ 30] 6.84E-005]
| 31| 6.41E-005]
| 32| 1.27E-004|
| 33| 2.22E-005]
| 34| -8.44E-005]
[ 35] -8.06E-006|
[ 36| 4.87E-005]
| 37| -4.29E-005]
| 38| -3.92E-005]
| 39| -2.82E-005]
| 40| -1.71E-005]
| 41| -6.06E-006|
| 42 | 5.00E-006 |
| 43| 8.68E-006|
| 44 | -8.01E-006|
| 45| 6.31E-007|
| 46| 1.34E-006]
| 47 | -1.99E-006 |
| 48| 1.81E-005]

-4.99e-003 |
-4.88E-003|
-4.54E-003|
-4.38E-003|
-4.64E-003|
-5.07E-003|
-5.22E-003|
-5.23E-003|
-5.24e-003|
-5.26E-003|
-5.27E-003|
-5.29e-003|
-5.29e-003|
-5.35E-003|
-5.63E-003|
-5.79e-003|
-5.57E-003|
-5.20E-003|
-5.06E-003 |
-5.06E-003 |
-5.04E-003|
-5.03e-003|
-5.01E-003|
-5.00E-003 |
-5.22E-003|
-5.07E-003|
-4.64E-003|
-4.38E-003|
-4.54E-003|
-4.88E-003|
-4.99e-003 |
-5.00E-003 |
-5.01E-003|
-5.03E-003|
-5.04E-003|
-5.06E-003 |
-5.06E-003 |
-5.20E-003|
-5.57E-003|
-5.79e-003|
-5.63E-003|
-5.35E-003|
-5.29e-003|
-5.29e-003|
-5.27E-003|
-5.26E-003|
-5.24e-003|
-5.23e-003|
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| SECAO] ROTAGCAO (rad) |
I 1| 2.90E-004|
| 2| 4.54E-004|
| 3] 6.22E-004|
| -9.17E-005]|
| 5] -8.01E-004|
| 6| -6.08E-004 |
| 71 -4.37E-004 |
| 8| -2.59E-004 |
I 9] 1.19e-005]
I 10| 1.66E-006|
| 11| -3.52E-006|
| 12| 3.85E-006]|
I 13] 1.17E-004|
I 14| 2.89E-004|
| 15| 5.63E-004|
| 16| -4.95E-005|
| 17| -6.98E-004 |
| 18] -5.33E-004|
| 19| -3.80E-004|
| 20| -2.12E-004|
| 21| 2.50E-004|
| 22| -2.41E-005|
| 23] -3.24E-004|
| 24| 1.14E-004|
| 25| 4.37E-004|
I 26| 6.08E-004|
| 27| 8.01E-004|
| 28| 9.17E-005]
| 29| -6.22E-004 |
| 30| -4 .54E-004 |
| 31| -2.90E-004 |
| 32 -1.14E-004 |
| 33| 3.24E-004|
| 34| 2.41E-005]
| 35| -2.50E-004|
| 36| 2.12E-004|
I 37| 3.80E-004|
I 38| 5.33E-004|
I 39| 6.98E-004|
| 40| 4.95e-005]|
| 41| -5.63E-004 |
| 42 | -2.89E-004 |
| 43| -1.17E-004 |
| 44| -3.85E-006 |
I 45| 3.52E-006]|
| 46 | -1.66E-006 |
| 47| -1.19€E-005|
| 48| 2.59E-004|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 15/83

HAHHHAAHAA A A A A A
# SOLICITACOES NORMAIS (ELU) #

# VmaxHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -9.59E-004 |
| 2| -9.62E-004|
| 3| -9.71E-004|
| 4| -9.80E-004 |
[ 5] -9.89E-004 |
[ 6] -9.97E-004 |
| 7| -1.00E-003|
| 8] -4.16E-004 |
| 9| 9.75E-005]
| 10| 1.14E-004]
| 11| 5.79E-006 |
| 12| 1.21E-005]
| 13] -1.87E-005]
| 14| -1.62E-005]
[ 15] -8.99E-006|
| 16| -1.73E-006]
| 17| 5.53E-006|
| 18] 1.28E-005]
| 19| 1.52E-005]
[ 20| -5.52E-004|
| 21| -1.21E-003]
| 22| -1.52E-003]
| 23| -1.60E-003|
| 24| -1.32E-003]
| 25| 1.00E-003]
[ 26| 9.97E-004 |
| 27| 9.89E-004 |
| 28| 9.80E-004 |
| 29| 9.71E-004|
[ 30] 9.62E-004 |
[ 31| 9.59E-004 |
| 32| 1.32E-003]
| 33| 1.60E-003|
| 34| 1.52E-003]
[ 35] 1.21E-003]
[ 36| 5.52E-004|
| 37| -1.52E-005]
| 38| -1.28E-005]
| 39| -5.53E-006|
| 40| 1.73E-006]
| 41| 8.99E-006|
| 42 | 1.62E-005]
| 43| 1.87E-005]
| 44 | -1.21E-005]
| 45| -5.79E-006|
| 46| -1.14E-004|
| 47 | -9.75E-005]
| 48| 4.16E-004|

-7.22E-003|
-6.81E-003|
-6.11E-003|
-5.99e-003 |
-6.74E-003|
-7.98E-003|
-8.63E-003|
-8.64E-003|
-8.66E-003|
-8.69E-003 |
-8.71E-003|
-8.73E-003|
-8.74E-003|
-8.84E-003|
-9.28E-003|
-9.49e-003 |
-8.97E-003|
-7.92E-003|
-7.31E-003|
-7.30E-003|
-7.29E-003|
-7.27E-003|
-7.25E-003|
-7.23E-003|
-8.63E-003|
-7.98E-003|
-6.74E-003|
-5.99e-003|
-6.11E-003|
-6.81E-003|
-7.22E-003|
-7.23e-003|
-7.25E-003|
-7.27E-003|
-7.29E-003|
-7.30E-003|
-7.31E-003|
-7.92E-003|
-8.97E-003|
-9.49e-003 |
-9.28E-003|
-8.84E-003|
-8.74E-003|
-8.73E-003|
-8.71E-003|
-8.69E-003 |
-8.66E-003|
-8.64E-003|
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Programa para analise e dimensionamento de aduelas de concreto armado 16/83

| SECAO] ROTAGCAO (rad) |
I 1| 1.29E-003]
I 2| 1.42E-003]|
| 3] 9.67E-004|
| 41 -6.15E-004]
| 5] -2.12E-003|
I 6| -2.27E-003|
| 71 -2.07E-003|
| 8| -1.78E-003|
| 9| -3.75E-004|
| 10| 2.00E-004|
| 11| 9.95E-005]
| 12| 1.38E-005]
I 13] 2.02E-004|
| 14| 4.73E-004|
| 15| 8.71E-004|
| 16| -2.51E-004|
I 17| -1.65E-003 |
I 18] -2.09E-003|
| 19| -1.97E-003]|
| 20| -1.78E-003]|
| 21| -8.40E-004 |
| 22| -3.68E-004 |
| 23] 1.03E-004|
| 24| 1.09e-003]|
I 25| 2.07E-003]|
I 26| 2.27E-003]|
| 27| 2.12E-003]|
| 28| 6.15E-004|
| 29| -9.67E-004|
| 30| -1.42E-003|
I 31| -1.29E-003|
| 32 -1.09E-003|
| 33| -1.03E-004|
| 34| 3.68E-004|
| 35| 8.40E-004|
| 36| 1.78E-003]|
I 37| 1.97E-003]|
I 38| 2.09E-003]|
I 39| 1.65E-003]
| 40| 2.51E-004|
| 41| -8.71E-004|
| 42 | -4.73E-004 |
| 43| -2.02E-004 |
| 44| -1.38E-005]
| 45| -9.95E-005]|
| 46 | -2.00E-004 |
| 47| 3.75E-004|
| 48| 1.78E-003]|
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Programa para analise e dimensionamento de aduelas de concreto armado 17/83

HAHHHAAHAA A A A A A
# SOLICITACOES TANGENCIAIS (ELU) #

# VmaxHm1in

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -2.12E-003]
| 2| -2.13E-003]
| 3| -2.13E-003]
| 4| -2.13E-003]
| 5] -2.14E-003]
| 6| -2.14E-003]
| 7| -2.14E-003|
| 8] -1.08E-003]
| 9| -1.52E-004|
| 10| -2.23E-004 ]
| 11| -3.74E-004 |
| 12| -3.35E-004|
| 13] -3.34E-004|
| 14| -3.32E-004|
[ 15] -3.29E-004 |
[ 16| -3.25E-004|
| 17| -3.21E-004|
| 18] -3.18E-004|
| 19| -3.17E-004|
| 20| -1.20E-003]
| 21| -2.37E-003]
| 22| -3.00E-003]
| 23| -3.11E-003|
| 24| -2.63E-003]
| 25| 2.14E-003]
| 26| 2.14E-003]
| 27| 2.14E-003|
| 28| 2.13E-003]
| 29| 2.13E-003]
[ 30] 2.12E-003]
| 31| 2.12E-003]
| 32| 2.67E-003]
| 33| 3.09E-003|
| 34| 2.80E-003|
[ 35] 2.01E-003]
[ 36| 6.84E-004 |
| 37| -3.04E-004|
| 38| -3.03E-004|
| 39| -3.00E-004 |
[ 40| -2.96E-004 |
| 41| -2.93E-004 |
| 42 | -2.89E-004 |
| 43| -2.88E-004|
| 44 | -3.63E-004|
[ 45| -3.70E-004 |
| 46| -2.72E-004 |
| 47 | 8.16E-005]
| 48| 1.17E-003]

-7.14E-003]|
-6.60E-003|
-5.76E-003|
-5.72E-003|
-6.78E-003]|
-8.66E-003]|
-9.79E-003|
-9.81E-003|
-9.86E-003|
-9.90E-003]|
-9.95E-003]|
-1.00E-002|
-1.00E-002|
-1.01E-002|
-1.05E-002|
-1.05E-002|
-9.65E-003|
-8.15E-003|
-7.23E-003|
-7.22E-003]|
-7.21E-003]
-7.19E-003|
-7.17E-003|
-7.15E-003|
-9.66E-003]|
-8.64E-003]|
-6.84E-003|
-5.74E-003|
-5.73E-003|
-6.58E-003]|
-7.18E-003]|
-7.19E-003|
-7.23E-003|
-7.26E-003|
-7.30E-003]|
-7.33E-003]
-7.35E-003|
-8.37E-003|
-9.92E-003|
-1.06E-002|
-1.04E-002|
-9.92E-003|
-9.78E-003|
-9.77E-003|
-9.75E-003]
-9.72E-003]|
-9.70E-003|
-9.67E-003|
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Programa para analise e dimensionamento de aduelas de concreto armado 18/83

| SECAO] ROTAGCAO (rad) |
I 1| 1.76E-003]|
I 2| 1.86E-003]|
| 3] 1.04E-003]|
| -9.64E-004|
I 5] -3.00E-003]|
| 6| -3.84E-003|
| 71 -3.72E-003|
| 8| -3.27E-003|
| 9] -5.26E-004|
| 10| 4.81E-004|
| 11| 7.89E-005|
| 12| -1.44E-004 |
I 13] 1.71E-004|
| 14| 4.20E-004|
| 15| 6.21E-004|
| 16| -7.24E-004 |
I 17| -2.38E-003|
I 18] -3.09E-003|
| 19| -3.01E-003]|
| 20| -2.83E-003]
| 21| -1.68E-003|
| 22| -7.11E-004 |
| 23] 3.05E-004 |
| 24| 1.58E-003]|
I 25| 3.35E-003]
I 26| 3.51E-003]|
| 27| 2.99E-003|
| 28| 1.08E-003]|
| 29| -9.68E-004|
I 30| -2.00E-003]|
I 31| -1.95e-003|
| 32 -1.68E-003|
| 33| -2.41E-005|
I 34| 1.05E-003]
| 35| 1.97E-003]|
| 36| 3.18E-003]|
I 37| 3.38E-003]|
I 38| 3.40E-003]|
| 39| 2.29E-003]|
I 40| 4.19e-004|
| 41| -9.69E-004 |
| 42 | -6.34E-004 |
| 43| -3.53E-004|
| 44| -1.55E-004|
| 45| 9.43E-005]|
| 46 | 2.89E-004|
| 47| 1.22E-003]|
| 48| 3.06E-003]|
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Programa para analise e dimensionamento de aduelas de concreto armado 19/83

HAHHHAAHAA A A A A A
# SOLICITACOES TANGENCIAIS (ELU) #

# vminHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -9.54E-005]
| 2| -9.97E-005]
| 3| -1.13E-004|
| 4| -1.26E-004|
[ 5] -1.39E-004|
[ 6] -1.52E-004 |
| 7| -1.56E-004 |
| 8] -1.75E-005]
| 9| -4.76E-005]
| 10| -7.60E-005]
| 11] -6.96E-005]
| 12| -2.84E-005]
| 13] -2.86E-005]
| 14| -2.49E-005]
| 15| -1.38E-005]
| 16| -2.70E-006|
| 17| 8.39E-006|
| 18] 1.95E-005]
| 19| 2.32E-005]
| 20| -8.64E-005]
| 21| -5.12E-005]
| 22| 1.90E-005]
| 23| -8.12E-005]
| 24| -1.70E-004 |
[ 25| 1.56E-004|
| 26| 1.52E-004|
| 27| 1.39E-004|
| 28| 1.26E-004|
| 29| 1.12E-004|
[ 30] 9.95E-005]
[ 31| 9.51E-005]
| 32| 1.53E-004|
| 33| -1.42E-004|
| 34| -3.79E-004 |
[ 35] -1.85E-004|
[ 36| 3.76E-005|
| 37| -6.08E-005]
| 38| -5.71E-005]
| 39| -4.60E-005|
[ 40| -3.50E-005]
| 41| -2.40E-005]
| 42 | -1.29E-005]
| 43| -9.24E-006|
| 44 | -4 .57E-005]
[ 45| -6.85E-005]
| 46| -7.03E-005]
| 47 | -4.70E-005|
| 48| 2.22E-005]

-5.00E-003 |
-4.88E-003|
-4.52E-003|
-4.36€E-003|
-4.63E-003|
-5.12E-003|
-5.32E-003|
-5.33e-003|
-5.36E-003|
-5.39e-003|
-5.42E-003|
-5.45E-003|
-5.46€E-003|
-5.52E-003|
-5.78E-003|
-5.90E-003 |
-5.64E-003|
-5.22E-003|
-5.07eE-003|
-5.07E-003|
-5.05E-003|
-5.04E-003|
-5.02E-003 |
-5.01E-003|
-5.29e-003|
-5.11E-003|
-4.64E-003|
-4.37e-003|
-4.52E-003|
-4.87E-003|
-5.00E-003 |
-5.01E-003|
-5.04E-003|
-5.07eE-003|
-5.10E-003|
-5.12E-003|
-5.13e-003|
-5.30E-003|
-5.70E-003|
-5.92E-003|
-5.75E-003|
-5.44g-003|
-5.36E-003|
-5.35E-003|
-5.34E-003|
-5.32E-003|
-5.31E-003|
-5.29e-003|
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Programa para analise e dimensionamento de aduelas de concreto armado 20/83

| SECAO] ROTAGCAO (rad) |
I 1| 3.29E-004|
| 2| 4.94E-004|
| 3] 6.50E-004|
| -9.79E-005]|
| 5] -8.69E-004|
| 6| -7.69E-004 |
| 71 -6.12E-004 |
| 8| -2.86E-004 |
I 9] 9.80E-005]|
I 10| 1.57E-005]
| 11| -3.47E-005]|
| 12| -8.58E-005|
| 13| 1.13E-004|
I 14| 2.78E-004|
| 15| 5.08E-004 |
| 16| -1.28E-004|
| 17| -7.81E-004|
| 18] -5.98E-004 |
| 19| -4 .42E-004 |
| 20| -2.70E-004 |
| 21| 2.24E-004|
I 22| -2.29E-005|
| 23] -3.02E-004|
| 24| 1.52E-004|
| 25| 5.26E-004 |
| 26| 6.94E-004|
| 27| 8.58E-004|
| 28| 1.18E-004|
| 29| -6.30E-004|
| 30| -5.04E-004|
| 31| -3.46E-004 |
| 32 -7.66E-006 |
I 33| 7.53E-004 |
I 34| 3.17E-005]
| 35| -6.42E-004 |
| 36| 1.52E-004|
| 37| 4.71E-004|
I 38| 6.16E-004|
| 39| 7.27E-004|
I 40| 3.51E-005]
| 41| -6.08E-004 |
| 42 | -3.52E-004|
| 43| -1.81E-004|
| 44| -7.36E-005]|
| 45| -3.01E-005]|
I 46 | 2.18E-005]
| 47| 6.57E-005]|
| 48| 3.51E-004|
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Programa para analise e dimensionamento de aduelas de concreto armado 21/83

HAHHHAAHAA A A A A A
# SOLICITACOES TANGENCIAIS (ELU) #

# VmaxHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -1.08E-003]
| 2| -1.08E-003]
| 3| -1.09E-003]
| 4| -1.10E-003|
| 5] -1.11E-003]
| 6| -1.12E-003]
| 7| -1.12E-003]
| 8] -4.11E-004 |
| 9| 1.26E-005]
[ 10| -2.00E-004 |
| 11] -3.05E-004|
| 12| -2.42E-004|
| 13] -2.36E-004|
| 14| -2.33E-004|
| 15| -2.26E-004|
| 16| -2.19e-004 |
| 17| -2.11E-004|
| 18] -2.04E-004|
| 19| -2.01E-004|
[ 20| -8.00E-004 |
| 21| -1.49E-003]
| 22| -1.78E-003]
| 23| -1.82E-003]
| 24| -1.48E-003]
| 25| 1.12E-003]
| 26| 1.12E-003]
| 27| 1.11E-003]
| 28| 1.10E-003|
| 29| 1.09E-003|
[ 30] 1.08E-003]
| 31| 1.08E-003]
| 32| 1.50E-003]
| 33| 1.69E-003|
| 34| 1.49E-003|
[ 35] 1.15E-003]
[ 36| 4.45E-004 |
| 37| -2.28E-004|
| 38| -2.26E-004|
| 39| -2.18E-004|
| 40| -2.11E-004 |
| 41| -2.04E-004 |
| 42 | -1.97E-004 |
| 43| -1.95E-004 |
| 44 | -2.69E-004 |
[ 45| -2.99E-004 |
| 46| -2.74E-004 |
| 47 | -1.46E-004 |
| 48| 4.73E-004 |

-7.25E-003|
-6.80E-003 |
-6.04E-003 |
-5.91E-003|
-6.72E-003|
-8.13E-003|
-8.93E-003|
-8.95E-003|
-8.99e-003 |
-9.04E-003|
-9.09e-003 |
-9.13e-003|
-9.14e-003|
-9.23E-003|
-9.62E-003|
-9.73E-003|
-9.11E-003|
-7.98E-003|
-7.34E-003|
-7.33E-003|
-7.31E-003|
-7.29e-003|
-7.27E-003|
-7.25E-003|
-8.83E-003|
-8.11E-003|
-6.76E-003|
-5.93e-003|
-6.02E-003 |
-6.78E-003|
-7.26E-003|
-7.27E-003|
-7.31E-003|
-7.35E-003|
-7.39e-003|
-7.42E-003|
-7.44-003|
-8.16E-003|
-9.34E-003|
-9.86E-003|
-9.61E-003|
-9.08E-003|
-8.94E-003|
-8.93E-003|
-8.91E-003|
-8.88E-003|
-8.86E-003|
-8.84E-003|
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Programa para analise e dimensionamento de aduelas de concreto armado 22/83

| SECAO] ROTAGCAO (rad) |
I 1| 1.42E-003]|
I 2| 1.55E-003]
| 3] 1.04E-003]|
| -6.44E-004 |
I 5] -2.33E-003]
| 6| -2.74E-003|
| 71 -2.58E-003|
| 8| -2.09E-003|
I 9] 7.61E-005|
| 10| 4.87E-004|
| 11| -1.89E-005|
| 12| -1.59E-004 |
I 13] 1.58E-004|
| 14| 4.14E-004|
| 15] 7.23E-004|
| 16| -4.39E-004 |
I 17| -1.83E-003|
I 18] -2.21E-003|
| 19| -2.08E-003]|
| 20| -1.88E-003]|
| 21| -8.51E-004|
| 22| -3.13E-004|
| 23] 2.05E-004|
| 24| 1.21E-003]
I 25| 2.28E-003]
I 26| 2.49E-003]|
| 27| 2.31E-003]|
| 28| 7.26E-004 |
| 29| -9.85E-004|
| 30| -1.64E-003]|
I 31| -1.53E-003|
| 32 -1.20E-003|
I 33| 1.82E-004|
| 34| 5.20E-004 |
| 35| 8.37E-004|
| 36| 2.08E-003]|
I 37| 2.37E-003]|
I 38| 2.46E-003]|
| 39| 1.77E-003]
| 40| 1.97E-004|
| 41| -1.01E-003|
| 42 | -6.25E-004 |
| 43| -3.48E-004|
| 44| -1.62E-004 |
I 45| 1.92E-005]|
| 46 | 4 .90E-005|
| 47| 5.68E-004 |
| 48| 2.00E-003]|
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Programa para analise e dimensionamento de aduelas de concreto armado 23/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FADIGA (ELS) #

# VmaxHm1in

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -7.25E-004 |
| 2| -7.28E-004|
| 3| -7.34E-004|
| 4| -7.40E-004 |
[ 5] -7.46E-004 |
[ 6] -7.52E-004 |
| 7| -7.54E-004 |
| 8] -3.16E-004|
| 9| 7.40E-005 |
[ 10| 8.68E-005]
| 11| 4.44e-006|
| 12| 8.79E-006|
| 13] -1.37E-005]
| 14| -1.21E-005]
| 15| -7.06E-006]|
| 16| -2.05E-006]
| 17| 2.95E-006|
| 18] 7.95E-006 |
| 19| 9.62E-006|
| 20| -4.16E-004 |
| 21| -9.16E-004|
| 22| -1.15E-003]
| 23| -1.21E-003]
| 24| -9.95E-004 |
| 25| 7.54E-004|
| 26| 7.52E-004|
| 27| 7.46E-004 |
| 28| 7.40E-004 |
| 29| 7.34E-004 |
[ 30] 7.28E-004|
| 31| 7.25E-004 |
| 32| 9.95E-004 |
| 33| 1.21E-003]
| 34| 1.15E-003]
[ 35] 9.16E-004 |
[ 36| 4.16E-004 |
| 37| -9.62E-006|
| 38| -7.95E-006 |
| 39| -2.95E-006|
| 40| 2.05E-006]
| 41| 7.06E-006 |
| 42 | 1.21E-005]
| 43| 1.37E-005]
| 44 | -8.79E-006|
| 45| -4.44E-006 |
[ 46| -8.68E-005]
| 47 | -7.40E-005]
| 48| 3.16E-004 |

-5.28E-003|
-4.98E-003|
-4.46€E-003|
-4.38E-003|
-4.93E-003|
-5.86E-003|
-6.34E-003 |
-6.35E-003|
-6.37E-003 |
-6.38E-003|
-6.40E-003 |
-6.42E-003|
-6.42E-003|
-6.49e-003 |
-6.82E-003|
-6.96E-003 |
-6.58E-003|
-5.80E-003|
-5.35E-003|
-5.34E-003|
-5.33E-003|
-5.31E-003|
-5.30E-003|
-5.29e-003|
-6.34E-003 |
-5.86E-003|
-4.93e-003|
-4.38E-003|
-4.46€E-003|
-4.98E-003|
-5.28E-003|
-5.29e-003|
-5.30E-003|
-5.31E-003|
-5.33E-003|
-5.34E-003|
-5.35E-003|
-5.80E-003|
-6.58E-003|
-6.96E-003 |
-6.82E-003|
-6.49e-003 |
-6.42E-003|
-6.42E-003|
-6.40E-003 |
-6.38E-003|
-6.37E-003 |
-6.35E-003|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 24/83

| SECAO] ROTAGCAO (rad) |
I 1| 9.62E-004|
I 2| 1.06E-003]
| 3] 7.08E-004 |
| 4| -4.62E-004 |
I 5] -1.57E-003]
I 6| -1.70E-003|
| 71 -1.55E-003|
| 8| -1.34E-003|
| 9] -2.86E-004|
| 10| 1.52E-004|
| 11| 7.60E-005 |
| 12| 1.03E-005]
| 13| 1.48E-004|
| 14| 3.45E-004|
| 15| 6.33E-004|
| 16| -1.89E-004 |
I 17| -1.22E-003|
I 18] -1.56E-003|
| 19| -1.47E-003|
| 20| -1.34E-003]
| 21| -6.46E-004 |
| 22| -2.79E-004 |
| 23] 8.97E-005]
| 24| 8.16E-004|
I 25| 1.55E-003]
I 26| 1.70E-003]|
| 27| 1.57E-003]
| 28| 4.62E-004|
| 29| -7.08E-004|
I 30| -1.06E-003]|
| 31| -9.62E-004 |
| 32 -8.16E-004 |
I 33| -8.97E-005|
| 34| 2.79E-004|
| 35| 6.46E-004 |
| 36| 1.34E-003]|
I 37| 1.47E-003]|
I 38| 1.56E-003]
| 39| 1.22E-003]|
| 40| 1.89E-004|
| 41| -6.33E-004|
| 42 | -3.45E-004 |
| 43| -1.48E-004 |
| 44| -1.03E-005]
| 45 | -7.60E-005]|
| 46 | -1.52E-004|
| 47| 2.86E-004|
| 48| 1.34E-003]

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 25/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FADIGA (ELS) #

# vminHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1| -3.08E-004|
| 2| -3.11E-004|
| 3| -3.21E-004|
| 4| -3.30E-004|
[ 5] -3.40E-004 |
[ 6] -3.49E-004 |
| 7| -3.52E-004|
| 8] -1.19E-004|
| 9| 2.64E-005]
| 10| 2.70E-005]
| 11| 9.79E-007|
| 12| 8.28E-006|
| 13] -1.09E-005]
| 14| -8.26E-006|
| 15| -2.72E-007]
| 16| 7.72E-006]
| 17| 1.57E-005]
| 18] 2.37E-005]
| 19| 2.64E-005]
[ 20| -2.05E-004|
| 21| -3.89E-004 |
| 22| -4.44E-004 |
| 23| -5.16E-004 |
| 24| -4.67E-004 |
[ 25| 3.52E-004|
[ 26| 3.49E-004|
| 27| 3.40E-004 |
| 28| 3.30E-004|
| 29| 3.21E-004|
[ 30] 3.11E-004|
[ 31| 3.08E-004|
| 32| 4.67E-004 |
| 33| 5.16E-004 |
| 34| 4.44E-004 |
[ 35] 3.89E-004|
[ 36| 2.05E-004 |
| 37| -2.64E-005]
| 38| -2.37E-005]
| 39| -1.57E-005]
| 40| -7.72E-006 ]|
| 41| 2.72E-007|
| 42 | 8.26E-006|
| 43| 1.09E-005]
| 44 | -8.28E-006]
[ 45| -9.80E-007|
| 46| -2.70E-005]
| 47 | -2.64E-005]
| 48| 1.19E-004|

-5.03E-003|
-4.83E-003|
-4.41E-003|
-4.29e-003|
-4.66E-003|
-5.28E-003|
-5.56E-003|
-5.57E-003|
-5.58E-003|
-5.60E-003 |
-5.61E-003|
-5.63E-003|
-5.63E-003|
-5.70E-003|
-6.00E-003 |
-6.16E-003|
-5.89e-003|
-5.36E-003|
-5.09e-003 |
-5.09e-003 |
-5.07E-003|
-5.06E-003 |
-5.05E-003|
-5.03e-003|
-5.56E-003|
-5.28E-003|
-4.66E-003|
-4.29€e-003|
-4.41E-003|
-4.83E-003|
-5.03E-003|
-5.03E-003|
-5.05E-003 |
-5.06E-003 |
-5.07E-003|
-5.09e-003 |
-5.09e-003 |
-5.36E-003|
-5.89e-003|
-6.16E-003|
-6.00E-003 |
-5.70E-003|
-5.63E-003|
-5.63E-003|
-5.61E-003|
-5.60E-003 |
-5.58E-003|
-5.57E-003|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 26/83

| SECAO] ROTAGCAO (rad) |
I 1| 5.98E-004 |
I 2| 7.26E-004 |
| 3] 6.51E-004|
| 4| -2.45E-004 |
I 5] -1.10E-003]|
I 6| -1.02E-003|
| 71 -8.61E-004|
| 8| -6.68E-004 |
I 9] -7.97E-005]|
I 10| 5.08E-005 |
| 11| 2.18E-005]
| 12| 7.21E-006]|
I 13] 1.30E-004|
I 14| 3.11E-004|
| 15| 6.00E-004 |
| 16| -8.12E-005|
| 17| -8.82E-004|
| 18] -9.53E-004|
| 19| -8.36E-004|
| 20| -6.89E-004|
| 21| -1.40E-004 |
| 22| -1.19E-004 |
| 23] -1.12E-004|
| 24| 4.41E-004|
| 25| 8.61E-004|
I 26| 1.02E-003]|
| 27| 1.10E-003]
| 28| 2.45E-004|
| 29| -6.51E-004|
| 30| -7.26E-004 |
| 31| -5.98E-004 |
| 32 -4.41E-004 |
I 33| 1.12E-004|
| 34| 1.19E-004|
| 35| 1.40E-004|
| 36| 6.89E-004|
I 37| 8.36E-004|
I 38| 9.53E-004|
| 39| 8.82E-004|
I 40| 8.12E-005]|
| 41| -6.00E-004 |
| 42 | -3.11E-004|
| 43| -1.30E-004 |
| 44| -7.21E-006|
| 45| -2.18E-005]
| 46 | -5.08E-005|
| 47| 7.97E-005|
| 48| 6.68E-004|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 27/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FADIGA (ELS) #

# VmaxHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1| -6.99E-004 |
| 2| -7.01E-004 |
| 3| -7.08E-004|
| 4| -7.14E-004 |
[ 5] -7.20E-004 |
[ 6] -7.27E-004 |
| 7| -7.29E-004 |
| 8] -3.03E-004|
| 9| 7.10E-005 |
[ 10| 8.30E-005]
| 11| 4.22E-006|
| 12| 8.78E-006|
| 13] -1.36E-005]
| 14| -1.18E-005]
[ 15] -6.54E-006|
| 16| -1.28E-006]
| 17| 3.99E-006 |
| 18] 9.26E-006|
| 19| 1.10E-005]
| 20| -4.02E-004 |
| 21| -8.81E-004 |
| 22| -1.11E-003]
| 23| -1.16E-003|
| 24| -9.62E-004|
| 25| 7.29E-004 |
| 26| 7.27E-004|
| 27| 7.20E-004 |
| 28| 7.14E-004 |
| 29| 7.08E-004 |
[ 30] 7.01E-004 |
[ 31| 6.99E-004 |
| 32| 9.62E-004 |
| 33| 1.16E-003|
| 34| 1.11E-003]
[ 35] 8.81E-004 |
[ 36| 4.02E-004 |
| 37| -1.10E-005]
| 38| -9.26E-006|
| 39| -3.99E-006 |
| 40| 1.27E-006]
| 41| 6.54E-006|
| 42 | 1.18E-005]
| 43| 1.36E-005]
| 44 | -8.78E-006|
| 45| -4.22E-006|
[ 46| -8.30E-005]
| 47 | -7.10E-005]
| 48| 3.03E-004|

-5.28E-003|
-4.98E-003|
-4.47E-003|
-4.39e-003 |
-4.93E-003|
-5.84E-003|
-6.31E-003|
-6.32E-003|
-6.33E-003|
-6.35E-003|
-6.37E-003 |
-6.38E-003|
-6.39E-003 |
-6.46E-003 |
-6.78E-003|
-6.93E-003|
-6.56E-003|
-5.79e-003|
-5.35E-003|
-5.34E-003|
-5.33E-003|
-5.32E-003|
-5.30E-003|
-5.29e-003|
-6.31E-003|
-5.84E-003|
-4.93e-003|
-4.39e-003|
-4.47e-003|
-4.98E-003|
-5.28E-003|
-5.29e-003|
-5.30E-003|
-5.32E-003|
-5.33E-003|
-5.34E-003|
-5.35E-003|
-5.79e-003|
-6.56E-003|
-6.93E-003|
-6.78E-003|
-6.46E-003 |
-6.39eE-003 |
-6.38E-003|
-6.37E-003 |
-6.35E-003|
-6.33E-003|
-6.32E-003|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 28/83

| SECAO] ROTAGCAO (rad) |
I 1| 9.39E-004|
I 2| 1.04E-003]|
| 3] 7.06E-004 |
| 4 ~4.48E-004|
| 5] -1.54E-003]
I 6| -1.66E-003|
| 71 -1.51E-003|
| 8| -1.30E-003|
| 9| -2.73E-004|
| 10| 1.46E-004|
| 11| 7.25E-005]
| 12| 1.01E-005]
| 13| 1.47E-004|
| 14| 3.43E-004|
| 15| 6.32E-004|
| 16| -1.83E-004|
I 17| -1.20E-003|
I 18] -1.52E-003|
| 19| -1.43E-003]
| 20| -1.30E-003]
| 21| -6.13E-004 |
| 22| -2.70E-004 |
| 23] 7.44E-005|
I 24| 7.92E-004 |
I 25| 1.51E-003]|
I 26| 1.66E-003]|
| 27| 1.54E-003]|
| 28| 4.48E-004|
| 29| -7.06E-004|
| 30| -1.04E-003]|
| 31| -9.39E-004 |
| 32 -7.92E-004 |
| 33| -7.44E-005|
| 34| 2.70E-004|
| 35| 6.13E-004|
| 36| 1.30E-003]|
I 37| 1.43E-003]|
I 38| 1.52E-003]
| 39| 1.20E-003]|
| 40| 1.83E-004|
| 41| -6.32E-004 |
| 42 | -3.43E-004|
| 43| -1.47E-004 |
| 44| -1.01E-005]|
| 45| -7.25E-005]
| 46 | -1.46E-004 |
| 47| 2.73E-004|
| 48| 1.30E-003]|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 29/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FADIGA (ELS) #

# VvminHmin

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -1.34E-003]
| 2| -1.35E-003]
| 3| -1.35E-003]
| 4| -1.36E-003]
[ 5] -1.36E-003]
[ 6] -1.37E-003]
| 7| -1.37E-003]
| 8] -1.00E-003|
| 9| -6.52E-004 |
[ 10| -6.56E-004 |
| 11] -9.37E-004|
| 12| -1.51E-003]
| 13] -1.93E-003]
| 14| -1.93E-003]
| 15| -1.93E-003]
| 16| -1.92E-003]
| 17| -1.92E-003]
| 18] -1.91E-003]
| 19| -1.91E-003]
| 20| -2.26E-003]
| 21| -2.58E-003]
| 22| -2.57E-003]
| 23| -2.33E-003]
| 24| -1.80E-003]
| 25| 1.37E-003]
| 26| 1.37E-003]
| 27| 1.37E-003]
| 28| 1.37E-003]
| 29| 1.37E-003]
[ 30] 1.37E-003]
| 31| 1.37E-003]
| 32| 1.00E-003]
| 33| 3.62E-004 |
| 34| -2.73E-004|
[ 35] -9.09E-004 |
[ 36| -1.55E-003]
| 37| -1.93E-003]
| 38| -1.93E-003]
| 39| -1.93E-003]
| 40| -1.93E-003]
| 41| -1.92E-003]
| 42 | -1.92E-003]
| 43| -1.92E-003]
| 44 | -1.52E-003]
| 45| -9.27E-004|
[ 46| -3.56E-004 |
| 47 | 2.77E-004 |
| 48| 9.63E-004 |

-5.80E-003]|
-5.31E-003|
-4.48E-003|
-4.10E-003|
-4,39e-003|
-5.10E-003]
-5.51E-003|
-5.51E-003|
-5.53E-003|
-5.54E-003]|
-5.56E-003]|
-5.57E-003|
-5.58E-003|
-6.03E-003|
-6.82E-003]|
-7.19e-003]|
-6.93E-003|
-6.25E-003|
-5.87E-003|
-5.87E-003]|
-5.85E-003]
-5.84E-003|
-5.82E-003|
-5.81E-003|
-1.23e-003]
-8.20E-004|
-1.08E-004|
5.86E-004 |
1.26E-003|
1.92E-003|
2.29E-003 ]|
2.29E-003|
2.29E-003|
2.29E-003|
2.29E-003|
2.29E-003|
2.29E-003|
1.92E-003|
1.25E-003|
5.75E-004 |
-1.18E-004|
-8.25E-004|
-1.23E-003|
-1.23E-003|
-1.23e-003]
-1.23e-003]
-1.23E-003|
-1.23E-003|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 30/83

| SECAO] ROTAGCAO (rad) |
I 1| 1.59E-003]|
I 2| 1.68E-003]|
| 3] 1.29E-003]
I 4| 8.18E-005]|
I 5] -1.10E-003]|
| 6| -1.41E-003|
| 71 -1.30E-003|
| 8| -1.14E-003|
| 9| -2.75E-004|
| 10| 2.66E-004|
| 11| 8.39E-004|
| 12| 1.34E-003]
I 13] 1.45E-003]
I 14| 1.55E-003]
I 15] 1.25E-003]
| 16| 1.05E-004|
| 17| -1.04E-003|
I 18] -1.32E-003|
| 19| -1.22E-003|
| 20| -1.07E-003]|
| 21| -2.35E-004|
I 22| 2.36E-004|
| 23] 6.76E-004|
| 24| 1.44E-003]|
I 25| 1.37E-003]
I 26| 1.37E-003]|
| 27| 1.34E-003]
| 28| 1.30E-003]|
I 29| 1.27E-003]
| 30| 1.24E-003]|
I 31| 1.23E-003]|
| 32 1.23E-003]|
I 33| 1.21E-003]|
| 34| 1.21E-003]
| 35| 1.22E-003]|
| 36| 1.24E-003]|
I 37| 1.24E-003]|
I 38| 1.25E-003]
| 39| 1.28E-003]|
I 40| 1.31E-003]|
| 41| 1.33E-003]
I 42 | 1.36E-003]
| 43| 1.36E-003]|
| 44| 1.33E-003]
I 45| 1.03E-003]|
I 46 | 1.15e-003]
| 47| 1.26E-003]|
| 48| 1.35E-003]

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 31/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FISSURACAO (ELS) #

# VmaxHm1in

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1| -6.99E-004 |
| 2| -7.01E-004 |
| 3| -7.08E-004|
| 4| -7.14E-004 |
[ 5] -7.20E-004 |
[ 6] -7.26E-004|
| 7| -7.28E-004|
| 8] -3.04E-004|
| 9| 7.12E-005 |
[ 10| 8.33E-005]
| 11| 4.25E-006]
| 12| 8.60E-006 |
| 13] -1.34E-005]
| 14| -1.17E-005]
| 15| -6.71E-006|
| 16| -1.71E-006]
| 17| 3.30E-006|
| 18] 8.30E-006|
| 19| 9.97E-006|
| 20| -4.01E-004|
| 21| -8.83E-004|
| 22| -1.11E-003]
| 23| -1.17E-003]
| 24| -9.61E-004 |
| 25| 7.28E-004|
| 26| 7.26E-004 |
| 27| 7.20E-004 |
| 28| 7.14E-004 |
| 29| 7.08E-004 |
[ 30] 7.01E-004 |
[ 31| 6.99E-004 |
| 32| 9.61E-004 |
| 33| 1.17E-003]
| 34| 1.11E-003]
[ 35] 8.83E-004 |
[ 36| 4.01E-004 |
| 37| -9.97E-006|
| 38| -8.30E-006|
| 39| -3.30E-006|
| 40| 1.70E-006|
| 41| 6.71E-006|
| 42 | 1.17E-005]
| 43| 1.34E-005]
| 44 | -8.61E-006|
| 45| -4.25E-006]
[ 46| -8.33E-005]
| 47 | -7.12E-005]
| 48| 3.04E-004 |

-5.19e-003|
-4.89e-003|
-4.38E-003|
-4.30E-003|
-4.84E-003|
-5.74E-003|
-6.21E-003|
-6.22E-003|
-6.23E-003|
-6.25E-003|
-6.27E-003|
-6.28E-003|
-6.29-003 |
-6.36E-003|
-6.68E-003|
-6.82E-003|
-6.45E-003|
-5.69e-003|
-5.25E-003|
-5.25E-003|
-5.23E-003|
-5.22E-003|
-5.20E-003|
-5.19e-003|
-6.21E-003|
-5.74E-003|
-4.84E-003|
-4.30E-003|
-4.38E-003|
-4.89E-003|
-5.19e-003|
-5.19e-003|
-5.20E-003|
-5.22E-003|
-5.23E-003|
-5.25E-003|
-5.25E-003|
-5.69e-003|
-6.45E-003|
-6.82E-003|
-6.68E-003|
-6.36E-003|
-6.29-003 |
-6.28E-003|
-6.27E-003 |
-6.25E-003|
-6.23E-003|
-6.22E-003|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 32/83

| SECAO] ROTAGCAO (rad) |
I 1| 9.33E-004|
I 2| 1.03E-003]
| 3] 6.94E-004|
| 4| -4 .46E-004 |
I 5] -1.53E-003]
I 6| -1.65E-003|
| 71 -1.50E-003|
| 8| -1.30E-003|
| 9| -2.75E-004|
| 10| 1.46E-004|
| 11| 7.29E-005|
| 12| 9.98E-006|
| 13| 1.45E-004|
I 14| 3.37E-004|
| 15| 6.19E-004 |
| 16| -1.83E-004|
I 17| -1.19e-003|
I 18] -1.51E-003|
| 19| -1.43E-003]
| 20| -1.30E-003]
| 21| -6.19E-004 |
| 22| -2.69E-004 |
| 23] 8.12E-005]|
| 24| 7.89E-004 |
I 25| 1.50E-003]|
I 26| 1.65E-003]
| 27| 1.53E-003]|
| 28| 4.46E-004 |
| 29| -6.94E-004|
| 30| -1.03E-003]|
| 31| -9.33E-004|
| 32 -7.89E-004 |
I 33| -8.12E-005|
| 34| 2.69E-004|
| 35| 6.19E-004 |
| 36| 1.30E-003]|
I 37| 1.43E-003]|
I 38| 1.51E-003]|
| 39| 1.19e-003]|
| 40| 1.83E-004|
| 41| -6.19E-004 |
| 42 | -3.37E-004|
| 43| -1.45E-004 |
| 44| -9.98E-006 |
| 45 | -7.29E-005]|
| 46 | -1.46E-004 |
| 47| 2.75E-004|
| 48| 1.30E-003]|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 33/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FISSURACAO (ELS) #

# vminHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1] -3.23E-004 |
| 2| -3.26E-004|
| 3| -3.35E-004|
| 4| -3.45E-004 |
[ 5] -3.54E-004 |
[ 6] -3.63E-004|
| 7| -3.67E-004|
| 8] -1.26E-004|
| 9| 2.81E-005]
| 10| 2.91E-005]
| 11| 1.11E-006]
| 12| 8.28E-006|
| 13] -1.10E-005]
| 14| -8.41E-006|
[ 15] -5.63E-007]
| 16| 7.28E-006 |
| 17| 1.51E-005]
| 18] 2.30E-005]
| 19| 2.56E-005]
| 20| -2.13E-004 |
| 21| -4.08E-004|
| 22| -4.71E-004 |
| 23| -5.41E-004 |
| 24| -4.85E-004 |
[ 25| 3.67E-004|
[ 26| 3.63E-004|
| 27| 3.54E-004 |
| 28| 3.45E-004 |
| 29| 3.35E-004 |
[ 30] 3.26E-004|
[ 31| 3.23E-004|
| 32| 4.85E-004 |
| 33| 5.41E-004 |
| 34| 4.71E-004 |
[ 35] 4.08E-004|
[ 36| 2.13E-004|
| 37| -2.56E-005]
| 38| -2.30E-005]
| 39| -1.51E-005]
| 40| -7.28E-006]
| 41| 5.62E-007 |
| 42 | 8.41E-006|
| 43| 1.10E-005]
| 44 | -8.28E-006]
| 45| -1.11E-006]
| 46| -2.91E-005]
| 47 | -2.81E-005]
| 48| 1.26E-004|

-5.03E-003|
-4.82E-003|
-4.40E-003|
-4.28E-003|
-4.66E-003|
-5.29e-003|
-5.58E-003|
-5.59e-003|
-5.60E-003 |
-5.62E-003|
-5.63E-003|
-5.65E-003|
-5.65E-003|
-5.72E-003|
-6.02E-003 |
-6.18E-003|
-5.91E-003|
-5.36E-003|
-5.09e-003 |
-5.09e-003 |
-5.07E-003|
-5.06E-003 |
-5.05E-003|
-5.03e-003|
-5.58E-003|
-5.29e-003|
-4.66E-003|
-4.28E-003|
-4.40E-003|
-4.82E-003|
-5.03E-003|
-5.03E-003|
-5.05E-003 |
-5.06E-003 |
-5.07E-003|
-5.09e-003 |
-5.09e-003 |
-5.36E-003|
-5.91E-003|
-6.18E-003|
-6.02E-003 |
-5.72E-003|
-5.65E-003|
-5.65E-003|
-5.63E-003|
-5.62E-003|
-5.60E-003 |
-5.59e-003|
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Programa para analise e dimensionamento de aduelas de concreto armado 34/83

| SECAO] ROTAGCAO (rad) |
| 1] 6.11E-004|
I 2| 7.37E-004|
| 3] 6.52E-004|
| -2.53E-004|
| 5] -1.12E-003|
I 6| -1.05E-003|
| 71 -8.85E-004|
| 8| -6.91E-004 |
I 9] -8.71E-005]|
| 10| 5.44E-005 |
| 11| 2.37E-005]
| 12| 7.34E-006]|
I 13] 1.30E-004|
I 14| 3.11E-004|
| 15| 6.00E-004 |
| 16| -8.49E-005|
| 17| -8.93E-004|
| 18] -9.74E-004 |
| 19| -8.59E-004|
| 20| -7.13E-004|
| 21| -1.59E-004 |
| 22| -1.24E-004 |
| 23] -1.03E-004|
| 24| 4.54E-004|
| 25| 8.85E-004|
I 26| 1.05E-003]
| 27| 1.12E-003]|
| 28| 2.53E-004|
| 29| -6.52E-004|
| 30| -7.37E-004 |
| 31| -6.11E-004 |
| 32 -4.54E-004 |
I 33| 1.03E-004|
| 34| 1.24E-004|
I 35] 1.59E-004|
| 36| 7.13E-004 |
I 37| 8.59E-004|
| 38| 9.74E-004|
I 39| 8.93E-004|
| 40| 8.49E-005]|
| 41| -6.00E-004 |
| 42 | -3.11E-004|
| 43| -1.30E-004 |
| 44| -7.34E-006 |
| 45 | -2.37E-005]|
| 46 | -5.44E-005|
| 47| 8.71E-005]|
| 48| 6.91E-004|
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Programa para analise e dimensionamento de aduelas de concreto armado 35/83

HAHHHAAHAA A A A A A
# VERIFICACAO DA FISSURACAO (ELS) #

# VmaxHmax

#

HARBRAHH AR RRRHHHAHR BB HHA AR BB HAFRR R AR R R R R SRR

| SECAO| DIRECAO X (m) |
| 1| -6.83E-004 |
| 2| -6.85E-004 |
| 3| -6.91E-004 |
| 4| -6.98E-004 |
[ 5] -7.04E-004 |
[ 6] -7.10E-004 |
| 7| -7.12E-004|
| 8] -2.96E-004 |
| 9| 6.93E-005]
| 10| 8.10E-005]
| 11| 4.11E-006|
| 12| 8.60E-006 |
| 13] -1.33E-005]
| 14| -1.16E-005]
[ 15] -6.39E-006|
| 16| -1.22E-006]|
| 17| 3.95E-006 |
| 18] 9.11E-006|
| 19| 1.08E-005]
[ 20| -3.93E-004|
| 21| -8.61E-004 |
| 22| -1.08E-003]
| 23| -1.14E-003|
| 24| -9.40E-004 |
| 25| 7.12E-004 |
| 26| 7.10E-004 |
| 27| 7.04E-004 |
| 28| 6.98E-004 |
| 29| 6.91E-004 |
[ 30] 6.85E-004 |
[ 31| 6.83E-004 |
| 32| 9.40E-004 |
| 33| 1.14E-003|
| 34| 1.08E-003]
[ 35] 8.61E-004 |
[ 36| 3.93E-004|
| 37| -1.08E-005]
| 38| -9.11E-006|
| 39| -3.95E-006|
| 40| 1.22E-006]
| 41| 6.38E-006]
| 42 | 1.16E-005]
| 43| 1.33E-005]
| 44 | -8.60E-006|
| 45| -4.11E-006 ]|
| 46| -8.10E-005]
| 47 | -6.93E-005]
| 48| 2.96E-004 |

-5.19e-003|
-4.90E-003 |
-4.39e-003 |
-4.31E-003|
-4.84E-003|
-5.73E-003|
-6.19e-003 |
-6.20E-003|
-6.21E-003|
-6.23E-003|
-6.25E-003|
-6.26E-003|
-6.27E-003|
-6.34E-003 |
-6.65E-003|
-6.80E-003 |
-6.43E-003|
-5.68E-003|
-5.25E-003|
-5.25E-003|
-5.23E-003|
-5.22E-003|
-5.20E-003|
-5.19e-003|
-6.19E-003 |
-5.73E-003|
-4.84E-003|
-4.31E-003|
-4.39e-003|
-4.90E-003 |
-5.19e-003|
-5.19e-003|
-5.20E-003|
-5.22E-003|
-5.23E-003|
-5.25E-003|
-5.25E-003|
-5.68E-003|
-6.43E-003|
-6.80E-003 |
-6.65E-003|
-6.34E-003 |
-6.27E-003|
-6.26E-003|
-6.25E-003|
-6.23E-003|
-6.21E-003|
-6.20E-003 |
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Programa para analise e dimensionamento de aduelas de concreto armado 36/83

| SECAO] ROTAGCAO (rad) |
I 1| 9.19E-004|
I 2| 1.02E-003]|
| 3] 6.93E-004|
| 4| -4.37E-004 |
I 5] -1.51E-003]|
I 6| -1.62E-003 |
| 71 -1.47E-003|
| 8| -1.27€E-003|
| 9] -2.66E-004|
| 10| 1.42E-004|
| 11| 7.07E-005|
| 12| 9.84E-006|
| 13| 1.44E-004|
I 14| 3.36E-004|
| 15| 6.19E-004 |
| 16| -1.78E-004|
I 17| -1.17E-003|
| 18] -1.49E-003|
| 19| -1.40E-003]|
| 20| -1.27E-003|
| 21| -5.98E-004 |
| 22| -2.64E-004 |
| 23] 7.17E-005]|
| 24| 7.75E-004 |
| 25| 1.47E-003]|
I 26| 1.62E-003]|
| 27| 1.51E-003]
| 28| 4.37e-004|
| 29| -6.93E-004|
| 30| -1.02E-003]
| 31| -9.19E-004 |
| 32 -7.75E-004 |
I 33| -7.17E-005|
| 34| 2.64E-004|
I 35] 5.98E-004 |
| 36| 1.27E-003]|
I 37| 1.40E-003]|
I 38| 1.49E-003]|
| 39| 1.17e-003]|
| 40| 1.78E-004|
| 41| -6.19E-004 |
| 42 | -3.36E-004|
| 43| -1.44E-004 |
| 44| -9.84E-006 |
| 45 | -7.07E-005]|
| 46 | -1.42E-004|
| 47| 2.66E-004|
| 48| 1.27E-003]|
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Programa para analise e dimensionamento de aduelas de concreto armado 37/83

ESFORGCO NORMAL

NOMENCLATURA DAS SEGCOES PARA VERSAO COMPLETA DO RELATORIO

S1

S§20

S21

8§22

S23

S24

S01

s18 3117 8116 s15 S14 S5 sas S42 sS4 sro ng s38 a7
| | | |
S12  s44 S36
r4 Y 4
CELULA 01 CELULA 02
VmaxHmin s$10 346 VmaxHmin S34
VminHmax VminHmax
VmaxHmax S09  s47 VmaxHmax $33
S08 S48 S32
o x
S02 S03 S04 S05 S06 so7 2 S26 s27 s28 S29 S30 S31
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Programa para analise e dimensionamento de aduelas de concreto armado 38/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# SOLICITA(;@ES NORMAIS (ELU) #
# VmaxHmin #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN) |
| 1| -196.26| -36.02]
| 2| -36.02] -36.02]
| 3| -36.02] -36.02]
| 4| -36.02] -36.02]
| 5] -36.02] -36.02]
| 6| -36.02] -36.02]
| 7| -36.02] -243.06]|
| 8| -240.79| -240.79|
| 9] -237.37| -237.37|
| 10| -233.96| -233.96|
| 11| -230.55] -230.55]
| 12| -227.14| -227.14|
| 13| -224.86| -34.45]
| 14| -34.45] -34.45]
| 15] -34.45] -34.45]
| 16| -34.45] -34.45]
| 17| -34.45] -34.45]
| 18| -34.45] -34.45]
| 19| -34.45] -178.06|
| 20| -180.34| -180.34|
| 21| -183.75]| -183.75]|
| 22| -187.16| -187.16|
| 23] -190.58]| -190.58]|
| 24| -193.99| -193.99]
| 25| -196.26| -36.02]
| 26| -36.02] -36.02]
| 27| -36.02] -36.02]
| 28| -36.02] -36.02]
| 29| -36.02] -36.02]
| 30| -36.02] -36.02]
| 31| -36.02] -196.26|
| 32| -193.99| -193.99|
| 33| -190.58]| -190.58]|
| 34| -187.16| -187.16]|
| 35| -183.75] -183.75]
| 36| -180.34| -180.34|
| 37| -178.06| -34.45]
| 38| -34.45] -34.45]
| 39| -34.45] -34.45]
| 40| -34.45] -34.45]
| 41| -34.45]| -34.45]
| 42| -34.45]| -34.45]
| 43| -34.45] -224.86|
| 44| -227.14| -227.14|
| 45| -230.55] -230.55]
| 46 | -233.96| -233.96|
| 47 | -237.37| -237.37|
| 48| -240.79| -240.79|
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Programa para analise e dimensionamento de aduelas de concreto armado 39/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# SOLICITAC@ES NORMAIS (ELU) #
# VminHmax #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -149.94| -129.21|
| 2| -129.21| -129.21|
| 31 -129.21| -129.21|
| 4| -129.21] -129.21]
| 51 -129.21] -129.21]
| 6| -129.21| -129.21|
| 71 -129.21| -154.50]
| 8] -152.75]| -152.75]|
| 9| -150.12]| -150.12]
| 10| -147.50] -147.50]
| 11| -144.87| -144.87|
| 12| -142.25]| -142.25]|
| 13| -140.50] -109.82|
| 14| -109.82]| -109.82]|
| 15| -109.82| -109.82]|
| 16| -109.82| -109.82|
| 17| -109.82| -109.82|
| 18| -109.82| -109.82|
| 19| -109.82| -135.94]|
| 20] -137.69]| -137.69]|
| 21| -140.32| -140.32]|
| 22| -142.94| -142.94|
| 23] -145.57| -145.57|
| 24| -148.19] -148.19]|
| 25] -149.94| -129.21]
| 26| -129.21| -129.21]|
| 27| -129.21| -129.21]|
| 28] -129.21| -129.21]|
| 29| -129.21] -129.21]|
| 30| -129.21] -129.21]|
| 31| -129.21]| -149.94|
| 32| -148.19]| -148.19]|
| 33| -145.57| -145.57|
| 34| -142.94| -142.94|
| 35| -140.32]| -140.32]|
| 36| -137.69]| -137.69]|
| 37| -135.94| -109.82|
| 38| -109.82| -109.82|
| 39| -109.82| -109.82|
| 40| -109.82| -109.82|
| 41| -109.82| -109.82|
| 42| -109.82| -109.82|
| 43| -109.82| -140.50]
| 44| -142.25] -142.25]|
| 45| -144.87| -144.87|
| 46| -147.50]| -147.50]
| 47| -150.12| -150.12|
| 48| -152.75]| -152.75]|
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Programa para analise e dimensionamento de aduelas de concreto armado 40/83

HARABABHBHBHBHH R BB AR AR AR AR AR AR R R R HHHH BB R BB AR AR AR AR AR
# SOLICITACOES NORMAIS (ELU) #
# vmaxHmax #
BHBHR AR AR AR HHBHBHBHRHRHRAR AR AR R HHBHBHBHBHRHRHR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -202.06]| -87.26]|
| 2| -87.26]| -87.26]|
| 31 -87.26]| -87.26]|
| 4| -87.26]| -87.26]|
| 51 -87.26]| -87.26|
| 6| -87.26| -87.26]|
| 71 -87.26| -237.26]|
| 8] -234.99]| -234.99]|
| 9| -231.58]| -231.58]|
| 10| -228.16]| -228.16|
| 11| -224.75]| -224.75]|
| 12| -221.34]| -221.34]|
| 13| -219.06| -72.10|
| 14| -72.10]| -72.10]|
| 15] -72.10]| -72.10]|
| 16| -72.10]| -72.10|
| 17| -72.10]| -72.10|
| 18| -72.10]| -72.10|
| 19| -72.10]| -183.86|
| 20] -186.14]| -186.14|
| 21| -189.55] -189.55]
| 22| -192.96| -192.96|
| 23] -196.38| -196.38|
| 24| -199.79] -199.79]|
| 25] -202.06]| -87.26]|
| 26| -87.26]| -87.26]|
| 27| -87.26]| -87.26]|
| 28] -87.26]| -87.26]|
| 29| -87.26]| -87.26]|
| 30| -87.26]| -87.26]|
| 31| -87.26| -202.06|
| 32| -199.79]| -199.79]|
| 33| -196.38| -196.38|
| 34| -192.96| -192.96|
| 35| -189.55] -189.55]
| 36| -186.14| -186.14/|
| 37| -183.86| -72.10]|
| 38| -72.10]| -72.10]|
| 39| -72.10]| -72.10]|
| 40| -72.10]| -72.10]|
| 41| -72.10]| -72.10]|
| 42| -72.10]| -72.10]|
| 43| -72.10]| -219.06|
| 44| -221.34]| -221.34]|
| 45| -224.75]| -224.75]|
| 46| -228.16| -228.16/|
| 47| -231.58| -231.58]|
| 48| -234.99]| -234.99]|
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Programa para analise e dimensionamento de aduelas de concreto armado 41/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# SOLICITAQ@ES TANGENCIAIS (ELU) #
# VmaxHmin #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -200.38| -33.99]|
| 2| -33.99]| -33.99]|
| 31 -33.99]| -33.99]|
| 4| -33.99]| -33.99]|
| 5] -33.99] -33.99]|
| 6| -33.99]| -33.99]|
| 71 -33.99]| -238.95]
| 8] -236.67| -236.67|
| 9| -233.26]| -233.26]|
| 10| -229.85] -229.85]
| 11| -226.44| -226.44|
| 12| -223.02| -223.02]
| 13| -220.75] -36.48|
| 14| -36.48| -36.48|
| 15| -36.48| -36.48|
| 16| -36.48| -36.48|
| 17| -36.48| -36.48|
| 18| -36.48| -36.48|
| 19| -36.48| -182.18]|
| 20| -184.45] -184.45]
| 21| -187.87| -187.87|
| 22| -191.28| -191.28|
| 23] -194.69| -194.69|
| 24| -198.10]| -198.10]|
| 25] -200.38| -36.21]|
| 26| -36.21]| -36.21]|
| 27| -36.21]| -36.21]|
| 28] -36.21]| -36.21]|
| 29| -36.21]| -36.21]|
| 30| -36.21]| -36.21|
| 31| -36.21]| -189.22|
| 32| -186.95]| -186.95]|
| 33| -183.54]| -183.54]|
| 34| -180.12]| -180.12]|
| 35| -176.71] -176.71]
| 36| -173.30]| -173.30]|
| 37| -171.02]| -34.26]|
| 38| -34.26| -34.26]|
| 39| -34.26| -34.26]|
| 40| -34.26| -34.26|
| 41| -34.26| -34.26]|
| 42| -34.26| -34.26]|
| 43| -34.26| -231.90]|
| 44| -234.18]| -234.18|
| 45| -237.59] -237.59]
| 46| -241.00]| -241.00]|
| 47| -244 .41 -244 .41
| 48| -247.83| -247.83|
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Programa para analise e dimensionamento de aduelas de concreto armado 42/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# SOLICITAQ@ES TANGENCIAIS (ELU) #
# VminHmax #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -151.21]| -128.87|
| 2| -128.87| -128.87|
| 31 -128.87| -128.87|
| 4| -128.87| -128.87|
| 51 -128.87| -128.87|
| 6| -128.87| -128.87|
| 71 -128.87| -153.23|
| 8] -151.48| -151.48|
| 9| -148.86| -148.86|
| 10| -146.23]| -146.23|
| 11| -143.61| -143.61|
| 12| -140.98| -140.98|
| 13| -139.23| -110.16|
| 14| -110.16| -110.16|
| 15] -110.16| -110.16|
| 16| -110.16| -110.16|
| 17| -110.16| -110.16|
| 18| -110.16| -110.16|
| 19| -110.16| -137.21]
| 20] -138.96| -138.96|
| 21| -141.58| -141.58]|
| 22| -144.21| -144.21|
| 23] -146.83| -146.83|
| 24| -149.46| -149.46|
| 25] -151.21] -129.37]
| 26| -129.37| -129.37|
| 27| -129.37| -129.37|
| 28] -129.37| -129.37|
| 29| -129.37] -129.37]
| 30| -129.37| -129.37]
| 31| -129.37| -149.16|
| 32| -147.41| -147.41|
| 33| -144.79]| -144.79]|
| 34| -142.16| -142.16|
| 35| -139.54]| -139.54]|
| 36| -136.91| -136.91|
| 37| -135.16/| -109.66 |
| 38| -109.66 | -109.66 |
| 39| -109.66| -109.66|
| 40| -109.66| -109.66|
| 41| -109.66 | -109.66 |
| 42| -109.66 | -109.66 |
| 43| -109.66 | -141.28|
| 44| -143.03]| -143.03|
| 45| -145.65]| -145.65]|
| 46| -148.28| -148.28|
| 47| -150.90]| -150.90]|
| 48| -153.53| -153.53]
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Programa para analise e dimensionamento de aduelas de concreto armado 43/83

HARABABHBHBHBHH R BB AR AR AR AR AR AR R R R HHHH BB R BB AR AR AR AR AR
# SOLICITAQOES TANGENCIAIS (ELU) #
# vmaxHmax #
BHBHR AR AR AR HHBHBHBHRHRHRAR AR AR R HHBHBHBHBHRHRHR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -205.13| -85.95]|
| 2| -85.95]| -85.95]|
| 31 -85.95]| -85.95]|
| 4| -85.95]| -85.95]
| 5] -85.95] -85.95]|
| 6| -85.95]| -85.95]|
| 71 -85.95]| -234.19]|
| 8] -231.92]| -231.92]|
| 9| -228.50] -228.50]
| 10| -225.09]| -225.09]
| 11| -221.68| -221.68|
| 12| -218.27| -218.27|
| 13| -215.99]| -73.40]|
| 14| -73.40] -73.40]
| 15| -73.40]| -73.40]
| 16| -73.40]| -73.40]|
| 17| -73.40]| -73.40]|
| 18| -73.40]| -73.40]|
| 19| -73.40]| -186.93|
| 20] -189.21] -189.21]|
| 21| -192.62| -192.62|
| 22| -196.03| -196.03|
| 23] -199.45| -199.45|
| 24| -202.86]| -202.86]|
| 25] -205.13] -87.92]
| 26| -87.92| -87.92|
| 27| -87.92| -87.92|
| 28] -87.92| -87.92|
| 29| -87.92| -87.92|
| 30| -87.92| -87.92]
| 31| -87.92]| -197.01|
| 32| -194.74| -194.74|
| 33| -191.32| -191.32]|
| 34| -187.91] -187.91]
| 35| -184.50] -184.50]
| 36| -181.09]| -181.09]|
| 37| -178.81]| -71.43|
| 38| -71.43| -71.43|
| 39| -71.43] -71.43]
| 40| -71.43] -71.43]
| 41| -71.43| -71.43|
| 42| -71.43| -71.43|
| 43| -71.43| -224.11|
| 44| -226.39] -226.39]
| 45| -229.80]| -229.80]|
| 46| -233.21]| -233.21]|
| 47| -236.63| -236.63|
| 48| -240.04| -240.04|
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Programa para analise e dimensionamento de aduelas de concreto armado 44/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# VERIFICACAO DA FADIGA (ELS) #
# VmaxHmin #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -147.16| -61.28]|
| 2| -61.28| -61.28]|
| 31 -61.28| -61.28]|
| 4| -61.28]| -61.28]|
| 51 -61.28| -61.28]|
| 6| -61.28| -61.28]|
| 71 -61.28| -173.51]|
| 8] -171.76| -171.76|
| 9| -169.14/| -169.14|
| 10| -166.51| -166.51|
| 11| -163.89]| -163.89]|
| 12| -161.26| -161.26|
| 13| -159.51]| -49.69]|
| 14| -49.69]| -49.69]|
| 15| -49.69]| -49.69]|
| 16| -49.69]| -49.69]|
| 17| -49.69]| -49.69]|
| 18| -49.69]| -49.69]|
| 19| -49.69]| -133.16|
| 20| -134.91] -134.91]
| 21| -137.53| -137.53]|
| 22| -140.16| -140.16|
| 23] -142.78| -142.78|
| 24| -145.41]| -145.41]|
| 25] -147.16| -61.28]|
| 26| -61.28| -61.28|
| 27| -61.28| -61.28|
| 28] -61.28| -61.28|
| 29| -61.28| -61.28]|
| 30| -61.28| -61.28]|
| 31| -61.28| -147.16|
| 32| -145.41| -145.41|
| 33| -142.78| -142.78|
| 34| -140.16| -140.16|
| 35| -137.53]| -137.53]|
| 36| -134.91| -134.91|
| 37| -133.16| -49.69]|
| 38| -49.69]| -49.69]|
| 39| -49.69]| -49.69]|
| 40| -49.69]| -49.69]|
| 41| -49.69]| -49.69]|
| 42| -49.69]| -49.69]|
| 43| -49.69]| -159.51]|
| 44| -161.26]| -161.26|
| 45| -163.89]| -163.89]|
| 46| -166.51| -166.51|
| 47| -169.14| -169.14|
| 48| -171.76| -171.76|
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Programa para analise e dimensionamento de aduelas de concreto armado 45/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# VERIFICACAO DA FADIGA (ELS) #
# VminHmax #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -144.66| -94.71|
| 2| -94.71| -94.71|
| 31 -94.71| -94.71|
| 4| -94.71| -94.71|
| 51 -94.71| -94.71|
| 6| -94.71| -94.71|
| 71 -94.71| -159.78|
| 8] -158.03| -158.03]
| 9| -155.40]| -155.40]|
| 10| -152.78]| -152.78]|
| 11| -150.15] -150.15]
| 12| -147.53| -147.53]|
| 13| -145.78| -79.38|
| 14| -79.38| -79.38]|
| 15| -79.38| -79.38]|
| 16| -79.38| -79.38|
| 17| -79.38| -79.38|
| 18| -79.38| -79.38|
| 19| -79.38| -130.66|
| 20| -132.41] -132.41]
| 21| -135.04/| -135.04]|
| 22| -137.66| -137.66|
| 23] -140.29]| -140.29]|
| 24| -142.91] -142.91]
| 25] -144.66| -94.71|
| 26| -94.71| -94.71|
| 27| -94.71| -94.71|
| 28] -94.71| -94.71|
| 29| -94.71| -94.71|
| 30| -94.71| -94.71|
| 31| -94.71| -144.66|
| 32| -142.91| -142.91|
| 33| -140.29]| -140.29]|
| 34| -137.66]| -137.66]|
| 35| -135.04/| -135.04]|
| 36| -132.41]| -132.41]|
| 37| -130.66| -79.38|
| 38| -79.38| -79.38|
| 39| -79.38| -79.38]|
| 40| -79.38| -79.38]|
| 41| -79.38| -79.38|
| 42| -79.38| -79.38|
| 43| -79.38| -145.78|
| 44| -147.53]| -147.53]|
| 45| -150.15] -150.15]
| 46| -152.78| -152.78|
| 47| -155.40]| -155.40]|
| 48| -158.03| -158.03]
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Programa para analise e dimensionamento de aduelas de concreto armado 46/83

HARABABHBHBHBHH R BB AR AR AR AR AR AR R R R HHHH BB R BB AR AR AR AR AR
# VERIFICACAO DA FADIGA (ELS) #
# vmaxHmax #
BHBHR AR AR AR HHBHBHBHRHRHRAR AR AR R HHBHBHBHBHRHRHR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -147.53| -63.76|
| 2| -63.76| -63.76|
| 31 -63.76| -63.76|
| 4| -63.76| -63.76|
| 51 -63.76| -63.76|
| 6| -63.76| -63.76|
| 71 -63.76| -173.14]|
| 8] -171.39]| -171.39]|
| 9| -168.76| -168.76|
| 10| -166.14| -166.14|
| 11| -163.51| -163.51|
| 12| -160.89| -160.89]|
| 13| -159.14| -52.30]
| 14| -52.30] -52.30]
| 15| -52.30] -52.30]
| 16| -52.30]| -52.30]
| 17| -52.30]| -52.30]
| 18| -52.30]| -52.30]
| 19| -52.30] -133.53]
| 20] -135.28| -135.28]|
| 21| -137.91]| -137.91]|
| 22| -140.53| -140.53|
| 23] -143.16| -143.16|
| 24| -145.78]| -145.78|
| 25] -147.53]| -63.76|
| 26| -63.76| -63.76|
| 27| -63.76| -63.76|
| 28] -63.76| -63.76|
| 29| -63.76| -63.76|
| 30| -63.76| -63.76|
| 31| -63.76| -147.53|
| 32| -145.78| -145.78|
| 33| -143.16| -143.16|
| 34| -140.53| -140.53]
| 35| -137.91]| -137.91]
| 36| -135.28| -135.28]|
| 37| -133.53| -52.30]
| 38| -52.30] -52.30]
| 39| -52.30] -52.30]
| 40| -52.30] -52.30]
| 41| -52.30] -52.30]
| 42| -52.30] -52.30]
| 43| -52.30] -159.14|
| 44| -160.89]| -160.89]|
| 45| -163.51| -163.51]|
| 46| -166.14| -166.14|
| 47| -168.76| -168.76|
| 48| -171.39]| -171.39]|
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Programa para analise e dimensionamento de aduelas de concreto armado 47/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# VERIFICACAO DA FADIGA (ELS) #
# VminHmin #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -152.51]| -59.16|
| 2| -59.16| -59.16|
| 31 -59.16| -59.16|
| 4| -59.16| -59.16|
| 51 -59.16| -59.16|
| 6| -59.16| -59.16|
| 71 -59.16| -151.93|
| 8] -150.18| -150.18|
| 9| -147.56| -147.56|
| 10| -144.93] -144.93]|
| 11| -142.31]| -142.31]|
| 12| -139.68| -139.68|
| 13| -137.93| -51.81]|
| 14| -51.81]| -51.81]|
| 15| -51.81]| -51.81]|
| 16| -51.81]| -51.81]|
| 17| -51.81]| -51.81]|
| 18| -51.81]| -51.81]|
| 19| -51.81]| -138.51]|
| 20| -140.26]| -140.26|
| 21| -142.88| -142.88|
| 22| -145.51| -145.51|
| 23] -148.13| -148.13|
| 24| -150.76]| -150.76|
| 25] -152.51] 0.79]
| 26| 0.79] 0.79]
| 27| 0.79] 0.79]
| 28] 0.79] 0.79]
| 29| 0.79] 0.79]
| 30| 0.79] 0.79]
| 31| 0.79] -0.14|
| 32| -0.14| -0.14|
| 33| -0.14| -0.14|
| 34| -0.14]| -0.14]
| 35| -0.14| -0.14]
| 36| -0.14| -0.14|
| 37| -0.14| -0.79]
| 38| -0.79] -0.79]
| 39| -0.79] -0.79]
| 40| -0.79] -0.79]
| 41| -0.79] -0.79]
| 42| -0.79] -0.79]
| 43| -0.79] 0.14]
| 44| -1.61| -1.61]
| 45| -4.23] -4.23]
| 46| -6.86] -6.86]
| 47| -9.48| -9.48]|
| 48| -12.11]| -12.11|
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Programa para analise e dimensionamento de aduelas de concreto armado 48/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# VERIFICACAO DA FISSURAQAO (ELS) #
# VmaxHmin #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -144.54| -61.29]|
| 2| -61.29]| -61.29]|
| 31 -61.29]| -61.29]|
| 4| -61.29]| -61.29]|
| 51 -61.29]| -61.29]
| 6| -61.29]| -61.29]|
| 71 -61.29]| -170.05]
| 8] -168.30]| -168.30]|
| 9| -165.67| -165.67|
| 10| -163.05]| -163.05]|
| 11| -160.42| -160.42|
| 12| -157.80]| -157.80]|
| 13| -156.05] -49.68|
| 14| -49.68| -49.68|
| 15| -49.68| -49.68|
| 16| -49.68| -49.68|
| 17| -49.68| -49.68|
| 18| -49.68| -49.68|
| 19| -49.68| -130.54]|
| 20| -132.29] -132.29]
| 21| -134.91| -134.91|
| 22| -137.54]| -137.54]|
| 23] -140.16| -140.16|
| 24| -142.79]| -142.79]|
| 25] -144.54]| -61.29]
| 26| -61.29]| -61.29]|
| 27| -61.29]| -61.29]|
| 28] -61.29]| -61.29]|
| 29| -61.29]| -61.29]|
| 30| -61.29]| -61.29]
| 31| -61.29]| -144.54|
| 32| -142.79]| -142.79]|
| 33| -140.16| -140.16|
| 34| -137.54] -137.54]|
| 35| -134.91| -134.91]
| 36| -132.29]| -132.29]|
| 37| -130.54]| -49.68|
| 38| -49.68| -49.68|
| 39| -49.68| -49.68|
| 40| -49.68| -49.68|
| 41| -49.68| -49.68|
| 42| -49.68| -49.68|
| 43| -49.68| -156.05]
| 44| -157.80] -157.80]|
| 45| -160.42| -160.42|
| 46| -163.05]| -163.05]|
| 47| -165.67| -165.67|
| 48| -168.30]| -168.30]|
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Programa para analise e dimensionamento de aduelas de concreto armado 49/83

HEHHHBHHHBHHRBHBRBHRHRBHRRRBHRRRRHRRRBHR BB R BB RRH AR H R
# VERIFICACAO DA FISSURAQAO (ELS) #
# VminHmax #
BEHHRBHHRBHHRBHHRBHHRBHHRBH BB BHHRBH BB BHHRBHBRBHHRBH RS

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -144.45| -93.32]|
| 2| -93.32]| -93.32]|
| 31 -93.32]| -93.32]|
| 4| -93.32]| -93.32]|
| 51 -93.32]| -93.32]|
| 6| -93.32]| -93.32]|
| 71 -93.32]| -159.99]|
| 8] -158.24]| -158.24]|
| 9| -155.61| -155.61|
| 10| -152.99]| -152.99]|
| 11| -150.36/| -150.36]|
| 12| -147.74| -147.74|
| 13| -145.99]| -77.91|
| 14| -77.91] -77.91]
| 15] -77.91] -77.91]
| 16| -77.91]| -77.91|
| 17| -77.91]| -77.91|
| 18| -77.91]| -77.91|
| 19| -77.91] -130.45]
| 20| -132.20] -132.20]|
| 21| -134.83| -134.83|
| 22| -137.45]| -137.45]|
| 23] -140.08| -140.08|
| 24| -142.70]| -142.70]|
| 25] -144.45] -93.32]|
| 26| -93.32]| -93.32]|
| 27| -93.32]| -93.32]|
| 28] -93.32]| -93.32]|
| 29| -93.32]| -93.32]|
| 30| -93.32]| -93.32]|
| 31| -93.32]| -144.45|
| 32| -142.70]| -142.70]|
| 33| -140.08| -140.08|
| 34| -137.45] -137.45]
| 35| -134.83| -134.83]
| 36| -132.20]| -132.20]|
| 37| -130.45]| -77.91|
| 38| -77.91| -77.91|
| 39| -77.91| -77.91]
| 40| -77.91] -77.91]
| 41| -77.91| -77.91|
| 42| -77.91| -77.91|
| 43| -77.91| -145.99]|
| 44| -147.74| -147.74|
| 45| -150.36]| -150.36]
| 46| -152.99]| -152.99]|
| 47| -155.61| -155.61|
| 48| -158.24]| -158.24]|
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Programa para analise e dimensionamento de aduelas de concreto armado 50/83

HARABABHBHBHBHH R BB AR AR AR AR AR AR R R R HHHH BB R BB AR AR AR AR AR
# VERIFICACAO DA FISSURAQAO (ELS) #
# vmaxHmax #
BHBHR AR AR AR HHBHBHBHRHRHRAR AR AR R HHBHBHBHBHRHRHR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| -144.77| -62.84]|
| 2| -62.84]| -62.84]|
| 31 -62.84]| -62.84]|
| 4| -62.84]| -62.84]|
| 51 -62.84| -62.84]|
| 6| -62.84]| -62.84]|
| 71 -62.84]| -169.81|
| 8] -168.06| -168.06 |
| 9| -165.43| -165.43|
| 10| -162.81]| -162.81]|
| 11| -160.18| -160.18|
| 12| -157.56]| -157.56]|
| 13| -155.81]| -51.31]|
| 14| -51.31] -51.31]|
| 15| -51.31]| -51.31]|
| 16| -51.31]| -51.31]|
| 17| -51.31]| -51.31]|
| 18| -51.31]| -51.31]|
| 19| -51.31] -130.77]
| 20| -132.52] -132.52]|
| 21| -135.15] -135.15]
| 22| -137.77| -137.77|
| 23] -140.40]| -140.40]|
| 24| -143.02]| -143.02]|
| 25] -144.77]| -62.84]|
| 26| -62.84]| -62.84]|
| 27| -62.84]| -62.84]|
| 28] -62.84]| -62.84]|
| 29| -62.84]| -62.84]|
| 30| -62.84]| -62.84]|
| 31| -62.84]| -144.77|
| 32| -143.02| -143.02]|
| 33| -140.40]| -140.40]|
| 34| -137.77]| -137.77]|
| 35| -135.15] -135.15]
| 36| -132.52]| -132.52]|
| 37| -130.77| -51.31]|
| 38| -51.31]| -51.31]|
| 39| -51.31]| -51.31]
| 40| -51.31]| -51.31]|
| 41| -51.31]| -51.31]|
| 42| -51.31]| -51.31]|
| 43| -51.31]| -155.81]|
| 44| -157.56| -157.56]
| 45| -160.18| -160.18|
| 46| -162.81]| -162.81]|
| 47| -165.43| -165.43|
| 48| -168.06| -168.06 |
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Programa para analise e dimensionamento de aduelas de concreto armado 51/83

ESFORCO CORTANTE

NOMENCLATURA DAS SEGCOES PARA VERSAO COMPLETA DO RELATORIO

S1

S18

S17 S16 S15

S14

S§20

S21

8§22

S23

S24

S01

S42 S41 S40 S39

S38

| | S13  s43 | |
| | | |
S12  s44
CELULA 01 CELULA 02
VmaxHmin S10 46 VmaxHmin
VminHmax VminHmax
VmaxHmax S09  s47 VmaxHmax
S08 S48
—— |
S02 S03 S04 S05 S06 so7 2 S26 s27 s28 S29 S30
%——

837

S36

S35

S34

S33

S32

S31
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Programa para analise e dimensionamento de aduelas de concreto armado 52/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITACOES NORMAIS (ELU) #
# VmaxHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 36.02| -183.00]|
| 2| -159.64| -132.86]|
| 3] -82.25] -56.68|
| 4| -9.98| 15.52]
| 51 66.53] 96.38|
| 6| 159.65]| 194.09]|
| 71 225.40] -36.02|
| 8] -44 .53 -44.53]
| 9| -57.00] -57.00]
| 10| -66.40]| -28.32]|
| 11| -34.67| -1.95]
| 12| 110.54]| 291.75]|
| 13| 339.50] -224.86|
| 14| -179.84| -179.84|
| 15| -101.62| -101.62|
| 16| -23.40]| -23.40]|
| 17| 54.82]| 54.82]|
| 18| 133.04/| 133.04/|
| 19| 178.06| -34.45|
| 20| -24.94| -24.94|
| 21| -9.31| -9.31]|
| 22| 5.04| 5.04]
| 23] 18.10] 18.10]|
| 24| 29.87| 29.87|
| 25] 36.02| -225.40]|
| 26| -194.09]| -159.65]|
| 27| -96.38| -66.53]
| 28] -15.52] 9.98|
| 29| 56.68| 82.25]
| 30| 132.86| 159.64/|
| 31| 183.00]| -36.02]|
| 32| -29.87| -29.87|
| 33| -18.10]| -18.10]|
| 34| -5.04]| -5.04]|
| 35| 9.31] 9.31]
| 36| 24.94| 24.94]|
| 37| 34.45]| -178.06|
| 38| -133.04/| -133.04]|
| 39| -54.82]| -54.82]
| 40| 23.40] 23.40]
| 41| 101.62| 101.62|
| 42| 179.84| 179.84]|
| 43| 224.86] -339.50]
| 44| -291.75] -110.54]|
| 45 | 1.95] 34.67|
| 46| 28.32] 66.40]
| 47| 57.00] 57.00]
| 48| 44 .53 44 .53
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Programa para analise e dimensionamento de aduelas de concreto armado 53/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITACOES NORMAIS (ELU) #
# VminHmax #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 129.21| -140.58]|
| 2| -123.78]| -103.94|
| 3] -65.25] -45.38]|
| 4| -9.32] 9.86]|
| 51 46.33| 66.63|
| 6| 106.55] 127.14]|
| 71 144.71| -129.21]
| 8] -129.21] -129.21]
| 9| 0.32] 0.32]
| 10| 0.32] 0.32]
| 11| 0.32] -8.91|
| 12| 59.87| 177.00]|
| 13| 236.77| -140.50]
| 14| -109.59]| -109.59]
| 15| -55.93| -55.93|
| 16| -2.28] -2.28]
| 17| 51.38| 51.38]|
| 18| 105.03| 105.03|
| 19| 135.94| -109.82|
| 20| -87.87| -87.87|
| 21| -46.68| -46.68|
| 22| -1.97]| -1.97]
| 23] 46.27]| 46.27|
| 24| 98.05]| 98.05]|
| 25] 129.21]| -144.71|
| 26| -127.14]| -106.55]
| 27| -66.63| -46.33|
| 28] -9.86] 9.32]
| 29| 45.38]| 65.25]
| 30| 103.94| 123.78|
| 31| 140.58| -129.21|
| 32| -98.05] -98.05]|
| 33| -46.27| -46.27|
| 34| 1.97] 1.97]
| 35| 46.68| 46.68|
| 36| 87.87]| 87.87]
| 37| 109.82| -135.94]|
| 38| -105.03| -105.03]
| 39| -51.38| -51.38|
| 40| 2.28]| 2.28]|
| 41| 55.93] 55.93]
| 42| 109.59]| 109.59]
| 43| 140.50] -236.77|
| 44| -177.00] -59.87|
| 45 | 8.91] -0.32]
| 46| -0.32] -0.32]
| 47| -0.32] -0.32]
| 48| 129.21| 129.21|
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Programa para analise e dimensionamento de aduelas de concreto armado 54/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# SOLICITACOES NORMAIS (ELU) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 87.26]| -188.53]
| 2| -164.47| -136.79]
| 3] -83.91| -57.18]|
| 4| -8.45] 17.77]
| 51 69.31] 98.80]|
| 6| 159.73| 192.16|
| 71 221.07] -87.26]|
| 8] -87.26]| -87.26]|
| 9| -42.57| -42.57|
| 10| -42.56| -42.56|
| 11| -42.56| 42.05]|
| 12| 107.91| 284.75]|
| 13| 345.01| -219.06]|
| 14| -174.04]| -174.04|
| 15| -95.82]| -95.82]|
| 16| -17.60]| -17.60]|
| 17| 60.62| 60.62|
| 18| 138.84| 138.84|
| 19| 183.86| -72.10]|
| 20| -57.46| -57.46|
| 21| -30.01| -30.01|
| 22| -0.20] -0.20]
| 23] 31.97| 31.97]
| 24| 66.48| 66.48]|
| 25] 87.26]| -221.07|
| 26| -192.16| -159.73|
| 27| -98.80]| -69.31]|
| 28] -17.77] 8.45]
| 29| 57.18| 83.91|
| 30| 136.79]| 164.47|
| 31| 188.53| -87.26]|
| 32| -66.48| -66.48|
| 33| -31.97| -31.97]|
| 34| 0.20] 0.20]
| 35| 30.01| 30.01|
| 36| 57.46| 57.46|
| 37| 72.10]| -183.86]|
| 38| -138.84| -138.84]|
| 39| -60.62| -60.62|
| 40| 17.60]| 17.60]|
| 41| 95.82] 95.82]
| 42| 174.04| 174.04|
| 43| 219.06| -345.01|
| 44| -284.75] -107.91|
| 45 | -42.05]| 42.56|
| 46| 42.56]| 42.56|
| 47| 42.57] 42.57]
| 48| 87.26]| 87.26]
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Programa para analise e dimensionamento de aduelas de concreto armado 55/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITA(;OES TANGENCIAIS (ELU) #
# VmaxHmin
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

#

| SECAO| ESQUERDA (kN) |
| 1] 33.99]
| 2] -163.49]|
| 3] -86.47|
| 4| -15.50]
| 51 59.71|
| 6| 153.07|
| 71 220.58]
| 8| -42.50]
| 9| -54.97|
| 10| -64.38|
| 11| 17.83]
| 12| 82.89]|
| 13| 367.89]|
| 14| -175.73]|
| 15| -97.51]|
| 16| -19.29]|
| 17| 58.93]
| 18] 137.16|
| 19| 182.18|
| 20| -26.97|
| 21| -11.33]|
| 22| 3.01]
| 23] 16.07|
| 24| 27.84]
| 25] 33.99]
| 26| -199.92|
| 27| -100.84|
| 28] -20.30]|
| 29| 50.53]
| 30| 125.51]|
| 31| 175.77|
| 32| -30.06]|
| 33| -18.28|
| 34| -5.22]
| 35| 9.12]
| 36| 24.75]
| 37| 34.26]|
| 38| -126.00]|
| 39| -47 .78
| 40| 30.44|
| 41| 108.66|
| 42| 186.88|
| 43| 231.90]
| 44| -283.11]
| 45 | 10.66|
| 46| 66.59]|
| 47| 57.18|
| 48| 44 .71

285.32]
220.75]
175.73]
-97.51]|
-19.29]|

58.93]
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-36.48|
-26.97|
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231.98|
164.83|
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Programa para analise e dimensionamento de aduelas de concreto armado 56/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITA(;OES TANGENCIAIS (ELU) #
# VminHmax
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

#

| SECAO| ESQUERDA (kN) |
| 1] 128.87|
I 2| -125.02]|
| 3] -66.61|
| 4| -11.01]|
| 51 44 .33
| 6| 104.62|
| 71 143.25]
| 8| -128.87|
| 9| 1.01]
| 10| 1.01]
| 11| 1.01]
| 12| 45.18]|
| 13| 251.57]
| 14| -108.32]|
| 15| -54.67|
| 16| -1.01}|
| 17| 52.64|
| 18] 106.30]|
| 19| 137.21]|
| 20| -88.21]|
| 21| -47.03]|
| 22| -2.32]
| 23] 45.93]|
| 24| 97.70]
| 25] 128.87|
| 26| -127.59]
| 27| -66.73|
| 28] -10.04]|
| 29| 44 91|
| 30| 103.20]|
| 31| 139.79]|
| 32| -98.20]|
| 33| -46.43|
| 34| 1.81]
| 35| 46.52|
| 36| 87.71]
| 37| 109.66|
| 38| -104.25]
| 39| -50.60]|
| 40| 3.06]
| 41| 56.71]
| 42| 110.37|
| 43| 141.28|
| 44| -171.27|
| 45 | 7.85]
| 46| -0.50]
| 47| -0.50]
| 48| 129.37|

| |
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NN
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Programa para analise e dimensionamento de aduelas de concreto armado 57/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# SOLICITACOES TANGENCIAIS (ELU) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 85.95] -191.55]
| 2| -167.47| -139.84|
| 3] -87.34]| -60.91|
| 4| -12.90]| 12.96|
| 51 63.92]| 93.31]
| 6| 154.65| 187.69]|
| 71 217.44] -85.95]
| 8] -85.96| -85.96|
| 9| -46.55]| -46.55]
| 10| -46.55] -46.55]
| 11| 32.94| -11.25]
| 12| 79.27| 280.65]
| 13| 374.93| -215.99]
| 14| -170.97| -170.97|
| 15| -92.75| -92.75]|
| 16| -14.53| -14.53|
| 17| 63.69]| 63.69]|
| 18] 141.91| 141.91|
| 19| 186.93| -73.40]|
| 20| -58.77| -58.77]
| 21| -31.31]| -31.31]|
| 22| -1.50] -1.50]
| 23] 30.66| 30.66|
| 24| 65.17] 65.17|
| 25] 85.95] -225.76|
| 26| -196.24| -163.29]|
| 27| -101.73]| -72.15]
| 28] -20.83] 5.13]
| 29| 53.15] 79.50]
| 30| 131.77| 159.33|
| 31| 183.40]| -87.92|
| 32| -67.14| -67.14]|
| 33| -32.63| -32.63|
| 34| -0.46]| -0.46]|
| 35| 29.34| 29.34]|
| 36| 56.80]| 56.80]|
| 37| 71.43] -178.81]|
| 38| -133.79]| -133.79]|
| 39| -55.57] -55.57]
| 40| 22.65] 22.65]
| 41| 100.87| 100.87|
| 42| 179.09]| 179.09]|
| 43| 224 .11 -372.96|
| 44| -278.68]| -77.30]
| 45 | 13.22] -30.97|
| 46| 48.52]| 48.52|
| 47| 48.52] 48.52]|
| 48| 87.92]| 87.92|
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Programa para analise e dimensionamento de aduelas de concreto armado 58/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VmaxHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 61.28]| -137.26|
| 2| -119.76| -99.53|
| 3] -61.06| -41.55]
| 4| -6.11| 13.04]|
| 51 50.58]| 72.16|
| 6| 116.68| 140.47|
| 71 161.62| -61.28]|
| 8] -61.28| -61.28]|
| 9| -32.44]| -32.44]|
| 10| -32.44| -32.44|
| 11| -32.44| 32.49]|
| 12| 78.97| 207.48]|
| 13| 250.41]| -159.51]|
| 14| -126.80]| -126.80]|
| 15| -69.99]| -69.99]|
| 16| -13.18| -13.18|
| 17| 43.63]| 43.63|
| 18| 100.44| 100.44]|
| 19| 133.16| -49.69]|
| 20| -39.68| -39.68|
| 21| -20.77| -20.77|
| 22| -0.08] -0.08]
| 23] 22.39] 22.39]
| 24| 46.63| 46.63|
| 25] 61.28]| -161.62|
| 26| -140.47| -116.68|
| 27| -72.16| -50.58]|
| 28] -13.04]| 6.11]
| 29| 41.55] 61.06]|
| 30| 99.53] 119.76|
| 31| 137.26| -61.28]|
| 32| -46.63| -46.63|
| 33| -22.39]| -22.39]
| 34| 0.08| 0.08]|
| 35| 20.77]| 20.77]
| 36| 39.68| 39.68|
| 37| 49.69| -133.16|
| 38| -100.44| -100.44|
| 39| -43.63| -43.63|
| 40| 13.18] 13.18]
| 41| 69.99]| 69.99]
| 42| 126.80]| 126.80]|
| 43| 159.51]| -250.41]
| 44| -207.48]| -78.97|
| 45 | -32.49]| 32.44|
| 46| 32.44| 32.44|
| 47| 32.44| 32.44|
| 48| 61.28]| 61.28]

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 59/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VminHmax #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 94.71]| -135.24]|
| 2| -118.49]| -98.88|
| 3] -61.12] -41.82]
| 4| -6.85] 11.91]
| 51 48.00]| 68.39]
| 6| 109.30]| 130.75]|
| 71 149.35] -94.71|
| 8] -94.71| -94.71|
| 9| -10.05] -10.05]
| 10| -10.05] -10.05]
| 11| -10.05] 4.27|
| 12| 67.38] 188.41]|
| 13| 239.17| -145.78|
| 14| -114.87] -114.87|
| 15| -61.21]| -61.21]|
| 16| -7.56] -7.56]
| 17| 46.10] 46.10]|
| 18| 99.75]| 99.75]|
| 19| 130.66]| -79.38]|
| 20| -63.47| -63.47|
| 21| -33.56]| -33.56]|
| 22| -1.02] -1.02]
| 23] 34.14]| 34.14|
| 24| 71.94| 71.94]
| 25] 94.71]| -149.35]
| 26| -130.75]| -109.30]|
| 27| -68.39]| -48.00]|
| 28] -11.91| 6.85]
| 29| 41.82] 61.12]
| 30| 98.88| 118.49]|
| 31| 135.24]| -94.71|
| 32| -71.94| -71.94]
| 33| -34.14]| -34.14]|
| 34| 1.02] 1.02]
| 35| 33.56]| 33.56]
| 36| 63.47]| 63.47]|
| 37| 79.38] -130.66|
| 38| -99.75| -99.75]|
| 39| -46.10]| -46.10]|
| 40| 7.56]| 7.56]|
| 41| 61.21] 61.21]
| 42| 114.87| 114.87|
| 43| 145.78| -239.17|
| 44| -188.41] -67.38]|
| 45 | -4.27]| 10.05]
| 46| 10.05] 10.05]
| 47| 10.05] 10.05]
| 48| 94.71]| 94.71]
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Programa para analise e dimensionamento de aduelas de concreto armado 60/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# VERIFICACAO DA FADIGA (ELS) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 63.76]| -137.63|
| 2| -120.12]| -99.87|
| 3] -61.30] -41.74|
| 4| -6.21| 12.98]
| 51 50.56| 72.13]
| 6| 116.55] 140.26|
| 71 161.31| -63.76|
| 8] -63.76| -63.76|
| 9| -31.01| -31.01]
| 10| -31.01]| -31.01|
| 11| -31.01]| 30.66|
| 12| 78.40]| 206.84|
| 13| 250.59] -159.14]|
| 14| -126.42| -126.42|
| 15| -69.61| -69.61|
| 16| -12.80]| -12.80]|
| 17| 44.01] 44.01]
| 18| 100.82| 100.82]|
| 19| 133.53] -52.30]
| 20| -41.69]| -41.69]|
| 21| -21.75]| -21.75]|
| 22| -0.06]| -0.06]
| 23] 23.38] 23.38]
| 24| 48.58]| 48.58]|
| 25] 63.76]| -161.31]|
| 26| -140.26| -116.55]
| 27| -72.13]| -50.56]
| 28] -12.98| 6.21]
| 29| 41.74] 61.30]
| 30| 99.87| 120.12|
| 31| 137.63| -63.76|
| 32| -48.58]| -48.58]
| 33| -23.38| -23.38]|
| 34| 0.06| 0.06]|
| 35| 21.75] 21.75]
| 36| 41.69]| 41.69]|
| 37| 52.30] -133.53]
| 38| -100.82| -100.82|
| 39| -44.01| -44.01|
| 40| 12.80] 12.80]
| 41| 69.61]| 69.61]|
| 42| 126.42| 126.42]|
| 43| 159.14| -250.59]
| 44| -206.84| -78.40]|
| 45 | -30.66| 31.01|
| 46| 31.01| 31.01|
| 47| 31.01] 31.01]
| 48| 63.76]| 63.76]|
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Programa para analise e dimensionamento de aduelas de concreto armado 61/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VminHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 59.16| -141.62|
| 2| -122.51] -100.92|
| 3] -60.92| -41.32]
| 4| -7.04] 10.90]
| 51 44 .81 64.00]
| 6| 102.72]| 123.45]
| 71 141.61| -59.16|
| 8] -44 .51 -44 .51
| 9| -20.27| -20.27]
| 10| 2.19] 2.19]
| 11| 22.88] -52.09]|
| 12| 43.07] 86.83]|
| 13| 111.79] -137.93|
| 14| -107.02]| -107.02]|
| 15| -53.37| -53.37]
| 16| 0.29] 0.29]
| 17| 53.94| 53.94]|
| 18| 107.60]| 107.60]|
| 19| 138.51]| -51.81]
| 20| -41.80]| -41.80]|
| 21| -22.89]| -22.89]
| 22| -2.20]| -2.20]
| 23] 20.26]| 20.26]|
| 24| 44.51] 44.51]
| 25] 59.16| -11.55]
| 26| -7.70] -4.37]
| 27| -0.33] 0.14]
| 28] 0.14] 0.14]
| 29| 0.14] 0.14]
| 30| 0.14] 0.14]
| 31| 0.14] 0.79]
| 32| 0.79] 0.79]
| 33| 0.79] 0.79]
| 34| 0.79] 0.79]
| 35| 0.79] 0.79]
| 36| 0.79] 0.79]
| 37| 0.79] -0.14]
| 38| -0.14| -0.14]
| 39| -0.14| -0.14]
| 40| -0.14| -0.14|
| 41| -0.14| -0.14|
| 42| -0.14]| -0.14]
| 43| -0.14]| -60.77|
| 44| -45.81]| -2.06]|
| 45 | 74.19]| -0.78]
| 46| -0.78] -0.78]
| 47| -0.78] -0.78]
| 48| -0.78] -0.78]
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Programa para analise e dimensionamento de aduelas de concreto armado 62/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# vmaxHmin
HHRHHHRAHHRBHHHRAHHRRAA BB AR R R AR R R AR A

#

| SECAO| ESQUERDA (kN) |
| 1] 61.29]|
| 2] -117.66|
| 3] -60.02|
| 4| -6.05]
| 51 49.61|
| 6| 114.40]|
| 71 158.40]|
| 8| -61.29]|
| 9| -31.15]
| 10| -31.15]|
| 11| -31.15]|
| 12| 77.10]
| 13| 245.28]|
| 14| -124.01]
| 15| -68.38]|
| 16| -12.75]
| 17| 42.87|
| 18] 98.50]
| 19| 130.54]
| 20| -39.67|
| 21| -20.76]|
| 22| -0.07]|
| 23] 22.40]
| 24| 46.64|
| 25] 61.29]|
| 26| -137.72]|
| 27| -70.79]|
| 28] -12.78|
| 29| 40.84|
| 30| 97.79]|
| 31| 134.82|
| 32| -46.64|
| 33| -22.40]
| 34| 0.07]
| 35| 20.76]
| 36| 39.67|
| 37| 49.68|
| 38| -98.50]|
| 39| -42 .87
| 40| 12.75]
| 41| 68.38]|
| 42| 124.01|
| 43| 156.05]
| 44| -202.92]|
| 45 | -31.03]|
| 46| 31.15]
| 47| 31.15]
| 48| 61.29]
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Programa para analise e dimensionamento de aduelas de concreto armado 63/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# VminHmax #
HHRHHHRAHHRBHHHRAHHRRAA BB AR R R AR R R AR A

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 93.32] -135.03]
| 2| -118.29] -98.69]|
| 3] -60.99]| -41.71|
| 4| -6.80] 11.94]|
| 51 48.01]| 68.41]|
| 6| 109.37| 130.87|
| 71 149.53| -93.32]|
| 8] -93.32]| -93.32]|
| 9| -10.86| -10.86|
| 10| -10.86| -10.86|
| 11| -10.86| 5.30]
| 12| 67.70] 188.77|
| 13| 239.07| -145.99]|
| 14| -115.08] -115.08]|
| 15| -61.42| -61.42]|
| 16| -7.77] -7.77]
| 17| 45.89]| 45.89]|
| 18| 99.54]| 99.54|
| 19| 130.45] -77.91]
| 20| -62.34]| -62.34]|
| 21| -33.01]| -33.01|
| 22| -1.03]| -1.03]|
| 23] 33.58] 33.58]
| 24| 70.84]| 70.84]|
| 25] 93.32] -149.53|
| 26| -130.87| -109.37|
| 27| -68.41| -48.01|
| 28] -11.94/| 6.80]
| 29| 41.71] 60.99]
| 30| 98.69]| 118.29]|
| 31| 135.03| -93.32]|
| 32| -70.84]| -70.84]|
| 33| -33.58| -33.58]|
| 34| 1.03] 1.03]
| 35| 33.01| 33.01]
| 36| 62.34| 62.34]
| 37| 77.91| -130.45]|
| 38| -99.54| -99.54]|
| 39| -45.89] -45.89]
| 40| 7.77]| 7.77]|
| 41| 61.42]| 61.42]
| 42| 115.08| 115.08]|
| 43| 145.99]| -239.07|
| 44| -188.77] -67.70]
| 45 | -5.30] 10.86]
| 46| 10.86| 10.86]
| 47| 10.86| 10.86]
| 48| 93.32] 93.32]|
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Programa para analise e dimensionamento de aduelas de concreto armado 64/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# VmaxHmax #
HAHHRBRAHAHH R H R R AR AR R

| SECAO| ESQUERDA (kN) | DIREITA (kN)|
| 1| 62.84| -135.05]
| 2| -117.89]| -98.00]|
| 3] -60.17| -40.96|
| 4| -6.10]| 12.74]
| 51 49.59]| 70.77]
| 6| 114.32| 137.59]
| 71 158.20]| -62.84]|
| 8] -62.84]| -62.84]|
| 9| -30.25] -30.25]
| 10| -30.25] -30.25]
| 11| -30.25] 29.88]
| 12| 76.74| 202.52]
| 13| 245.40]| -155.81]|
| 14| -123.77]| -123.77]|
| 15| -68.15]| -68.15]|
| 16| -12.52]| -12.52]|
| 17| 43.11] 43.11]
| 18| 98.74] 98.74]
| 19| 130.77| -51.31]
| 20| -40.93| -40.93|
| 21| -21.38| -21.38|
| 22| -0.06]| -0.06]
| 23] 23.02] 23.02]
| 24| 47.85] 47.85]|
| 25] 62.84| -158.20]|
| 26| -137.59] -114.32]|
| 27| -70.77]| -49.59]
| 28] -12.74| 6.10]
| 29| 40.96| 60.17|
| 30| 98.00]| 117.89]
| 31| 135.05] -62.84]|
| 32| -47.85] -47.85]
| 33| -23.02] -23.02]
| 34| 0.06| 0.06]|
| 35| 21.38] 21.38]
| 36| 40.93| 40.93|
| 37| 51.31] -130.77]
| 38| -98.74| -98.74|
| 39| -43.11]| -43.11]|
| 40| 12.52] 12.52]
| 41| 68.15]| 68.15]
| 42| 123.77| 123.77]
| 43| 155.81] -245.40]|
| 44| -202.52]| -76.74]
| 45 | -29.88| 30.25]
| 46| 30.25] 30.25]
| 47| 30.25] 30.25]
| 48| 62.84]| 62.84]|
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Programa para analise e dimensionamento de aduelas de concreto armado 65/83
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Programa para analise e dimensionamento de aduelas de concreto armado 66/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITACOES NORMAIS (ELU) #
# VmaxHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -58.00]| 58.00]|
| 2| 6.61] 6.61]
| 3] -49.76| -49.76|
| 4| -67.26| -67.26|
| 51 -45.85] -45.85]
| 6| 21.15] 21.15]
| 71 84.07| 84.07|
| 8] 71.96| 71.96|
| 9| 45.18]| 45.18]|
| 10| 12.65] 12.65]
| 11| -4.02]| -4.02]|
| 12| 16.74| 16.74|
| 13| 111.40] -111.40]
| 14| -50.70] -50.70]
| 15| 23.18] 23.18]
| 16| 56.00]| 56.00]|
| 17| 47.75] 47.75]
| 18] -1.56] -1.56]
| 19| -48.23| -48.23|
| 20| -39.33| -39.33|
| 21| -30.40]| -30.40]|
| 22| -29.33| -29.33]|
| 23] -35.46/| -35.46]|
| 24| -48.11| -48.11|
| 25] -58.00]| 84.07|
| 26| 21.15] 21.15]
| 27| -45.85] -45.85]
| 28] -67.26| -67.26|
| 29| -49.76| -49.76|
| 30| 6.61] 6.61]
| 31| 58.00]| 58.00]|
| 32| 48.11] 48.11]
| 33| 35.46| 35.46|
| 34| 29.33]| 29.33]|
| 35| 30.40]| 30.40]|
| 36| 39.33| 39.33]|
| 37| 48.23]| -48.23|
| 38| -1.56] -1.56]
| 39| 47.75] 47.75]
| 40| 56.00]| 56.00]|
| 41| 23.18] 23.18]
| 42| -50.70] -50.70]
| 43| -111.40] -111.40]
| 44| -16.74]| -16.74|
| 45 | 4.02| 4.02|
| 46| -12.65]| -12.65]|
| 47| -45.18| -45.18]|
| 48| -71.96| -71.96|
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Programa para analise e dimensionamento de aduelas de concreto armado 67/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITA(;OES NORMAIS (ELU) #
# VminHmax #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO]| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -69.70] 69.70]|
| 2| 30.04| 30.04|
| 3| -14.33] -14.33]
| 4| -28.66] -28.66]
| 5] -13.95] -13.95]
| 6| 31.45]| 31.45]|
| 71 72.23]| 72.23]
| 8| 33.47| 33.47|
| 9] -0.42| -0.42|
| 10| -0.25] -0.25]
| 11| -0.09]| -0.09]|
| 12| 8.60] 8.60]
| 13} 70.67| -70.67]
| 14| -33.15] -33.15]
| 15| 10.30]| 10.30]
| 16| 25.58] 25.58]
| 17| 12.69| 12.69]|
| 18] -28.37] -28.37]
| 19| -64.51]| -64.51]
| 20| -34.83] -34.83]
| 21| 0.64] 0.64]
| 22| 13.57| 13.57]
| 23| 2.09]| 2.09]
| 24| -35.64| -35.64|
| 25| -69.70] 72.23]
| 26| 31.45]| 31.45]|
| 27| -13.95] -13.95]
| 28| -28.66] -28.66]
| 29| -14.33] -14.33]
| 30| 30.04| 30.04|
| 31| 69.70] 69.70]
| 32| 35.64| 35.64|
| 33| -2.09]| -2.09]
| 34| -13.57] -13.57]
| 35| -0.64| -0.64|
| 36| 34.83| 34.83]|
| 37| 64.51] -64.51]
| 38| -28.37] -28.37]
| 39| 12.69| 12.69]|
| 40| 25.58] 25.58]
| 41| 10.30]| 10.30]
| 42 | -33.15] -33.15]
| 43| -70.67| -70.67]
| 44 | -8.60] -8.60]
| 45 | 0.09] 0.09]
| 46 | 0.25] 0.25]
| 47 | 0.42] 0.42]
| 48| -33.47] -33.47]
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Programa para analise e dimensionamento de aduelas de concreto armado 68/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# SOLICITACOES NORMAIS (ELU) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -69.92| 69.92|
| 2| 16.97| 16.97|
| 3] -40.87| -40.87|
| 4| -58.08| -58.08]|
| 51 -35.32]| -35.32]|
| 6| 32.38| 32.38]
| 71 94.37| 94.37|
| 8| 68.19]| 68.19]
| 9| 30.20] 30.20]
| 10| 7.85] 7.85]
| 11| -14.49]| -14.49]|
| 12| 16.51| 16.51]|
| 13| 110.97| -110.97|
| 14| -52.01] -52.01|
| 15| 18.83] 18.83]
| 16| 48.60]| 48.60|
| 17| 37.31] 37.31]
| 18| -15.05] -15.05]
| 19| -63.45]| -63.45]|
| 20| -44.00]| -44.00]|
| 21| -20.94/| -20.94|
| 22| -12.91| -12.91]
| 23] -21.14]| -21.14]|
| 24| -46.88| -46.88|
| 25] -69.92| 94.37|
| 26| 32.38| 32.38]
| 27| -35.32]| -35.32]
| 28] -58.08| -58.08]|
| 29| -40.87| -40.87|
| 30| 16.97| 16.97|
| 31| 69.92]| 69.92|
| 32| 46.88]| 46.88|
| 33| 21.14]| 21.14]
| 34| 12.91| 12.91]
| 35| 20.94| 20.94|
| 36| 44.00]| 44.00]|
| 37| 63.45] -63.45]|
| 38| -15.05] -15.05]
| 39| 37.31| 37.31]
| 40| 48.60]| 48.60|
| 41| 18.83] 18.83]
| 42| -52.01] -52.01]
| 43| -110.97| -110.97|
| 44| -16.51| -16.51|
| 45 | 14.49] 14.49]
| 46| -7.85] -7.85]
| 47| -30.20]| -30.20]
| 48| -68.19]| -68.19]|
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Programa para analise e dimensionamento de aduelas de concreto armado 69/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITACOES TANGENCIAIS (ELU) #
# VmaxHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -57.64| 57.64]
| 2| 5.07 5.07]
| 3] -53.40]| -53.40]|
| 4| -73.54] -73.54]
| 51 -55.51]| -55.51]|
| 6| 7.89] 7.89]|
| 71 69.21] 69.21]
| 8] 57.71| 57.71]
| 9| 31.99] 31.99]
| 10| 0.53] 0.53]
| 11| -4.08]| -4.08]|
| 12| 7.45] 7.45]
| 13| 105.41| -105.41]
| 14| -45.93| -45.93]
| 15| 25.79] 25.79]
| 16| 56.45]| 56.45]|
| 17| 46.04 | 46.04|
| 18| -5.44]| -5.44]
| 19| -53.34| -53.34]|
| 20| -43.83| -43.83|
| 21| -33.83| -33.83|
| 22| -31.70] -31.70]
| 23] -36.77| -36.77|
| 24| -48.35]| -48.35]
| 25] -57.64| 85.89]
| 26| 21.11] 21.11]
| 27| -48.40]| -48.40]|
| 28] -72.20]| -72.20]
| 29| -57.67| -57.67|
| 30| -4.99]| -4.99]|
| 31| 44 .21 44 .21
| 32| 34.26| 34.26|
| 33| 21.51] 21.51]
| 34| 15.29] 15.29]
| 35| 16.25]| 16.25]
| 36| 25.09] 25.09]
| 37| 33.93| -33.93|
| 38| 10.62| 10.62|
| 39| 56.24]| 56.24|
| 40| 60.79]| 60.79]|
| 41| 24.28]| 24.28]
| 42| -53.30] -53.30]
| 43| -116.12]| -116.12|
| 44| -18.82]| -18.82]
| 45 | -8.46| -8.46]|
| 46| -14.22| -14.22|
| 47| -46.85] -46.85]
| 48| -73.73| -73.73]
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Programa para analise e dimensionamento de aduelas de concreto armado 70/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# SOLICITACOES TANGENCIAIS (ELU) #
# VminHmax #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -70.02] 70.02|
| 2] 29.99] 29.99|
| 3 -15.06 -15.06]
| 4] -30.22] -30.22|
| 51 -16.51] -16.51]
| 6] 27.84| 27.84]
| 7] 68.14] 68.14]
| 8| 29.48| 29.48|
| 9| -1.63] -1.63]
| 10| -1.10] -1.10]
| 11| -0.57] -0.57]
| 12| 5.00] 5.00]
| 13| 68.51] -68.51|
| 14| -31.37] -31.37|
| 15| 11.41| 11.41|
| 16| 26.03| 26.03|
| 17| 12.48| 12.48|
| 18| -29.24] -29.24]
| 19| -65.77] -65.77]
| 20 -35.98] -35.98]
| 21 -0.33] -0.33]
| 22| 12.78] 12.78]
| 23 1.48] 1.48]
| 24 -36.06| -36.06]
| 25| -70.02] 71.51|
| 26 30.57] 30.57]
| 27| -14.93] -14.93|
| 28] -29.72] -29.72]
| 29 -15.57] -15.57]
| 30| 28.45| 28.45|
| 31| 67.87] 67.87|
| 32| 33.76] 33.76]
| 33| -4.05] -4.05]
| 34| -15.61] -15.61]
| 35| -2.77] -2.77]
| 36| 32.62] 32.62]
| 37| 62.26] -62.26]
| 38| -26.35] -26.35]
| 39| 14.30] 14.30]
| 40| 26.78| 26.78|
| 41| 11.10] 11.10]
| 42 -32.76] -32.76|
| 43 -70.51] -70.51|
| 44 -7.16| -7.16|
| 45| -1.85] -1.85]
| 46 -1.59] -1.59]
| 47| -1.32] -1.32]
| 48] -32.70] -32.70|
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Programa para analise e dimensionamento de aduelas de concreto armado 71/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# SOLICITA(;OES TANGENCIAIS (ELU) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1] -70.02| 70.02 |
| 2| 16.17| 16.17|
| 3| -43.36| -43.36|
| 4| -62.72] -62.72]
| 5] -42.64| -42.64|
| 6| 22.26]| 22.26]|
| 71 83.03| 83.03]
| 8| 57.25] 57.25]
| 9] 19.01| 19.01]|
| 10| -5.42| -5.42|
| 11| -2.04| -2.04|
| 12| 7.97]| 7.97]|
| 13] 106.31| -106.31]|
| 14| -48.26] -48.26]
| 15] 20.96| 20.96|
| 16| 49.12| 49.12|
| 17| 36.22| 36.22|
| 18| -17.75| -17.75]|
| 19| -67.08] -67.08]
| 20| -47.23] -47.23]
| 21| -23.49] -23.49]
| 22 -14.77| -14.77|
| 23| -22.32] -22.32]
| 24| -47.37| -47.37|
| 25| -70.02| 95.56|
| 26| 32.26]| 32.26]|
| 27| -37.13] -37.13]
| 28| -61.43]| -61.43]
| 29| -46.15] -46.15]
| 30| 9.21] 9.21]
| 31| 60.62 | 60.62 |
| 32| 37.38] 37.38]
| 33| 11.29| 11.29]
| 34| 2.71| 2.71]
| 35] 10.39| 10.39]|
| 36| 33.11] 33.11]|
| 37| 52.36] -52.36]
| 38| -5.47| -5.47|
| 39| 44 .23 44 .23
| 40| 52.88] 52.88]
| 41| 20.45| 20.45]|
| 42| -53.04| -53.04]
| 43| -113.52] -113.52]
| 44| -15.77| -15.77|
| 45| -6.80]| -6.80]
| 46| -4.45| -4.45|
| 47| -29.92| -29.92|
| 48| -69.18] -69.18]
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Programa para analise e dimensionamento de aduelas de concreto armado 72/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VmaxHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -50.28| 50.28|
| 2| 11.73] 11.73]
| 3] -30.35] -30.35]
| 4| -42.85] -42.85]
| 51 -26.22| -26.22]|
| 6| 23.23] 23.23]
| 71 68.54| 68.54]|
| 8| 50.16| 50.16|
| 9| 23.03]| 23.03]|
| 10| 6.00]| 6.00]|
| 11| -11.03| -11.03|
| 12| 12.11| 12.11]
| 13| 80.79] -80.79]
| 14| -37.84]| -37.84]|
| 15| 13.81] 13.81]
| 16| 35.65]| 35.65]
| 17| 27.65]| 27.65]
| 18] -10.17| -10.17|
| 19| -45.21]| -45.21|
| 20| -31.79]| -31.79]|
| 21| -15.84| -15.84|
| 22| -10.29]| -10.29]|
| 23] -16.07| -16.07|
| 24| -34.11]| -34.11]|
| 25] -50.28| 68.54]
| 26| 23.23] 23.23]|
| 27| -26.22]| -26.22]
| 28] -42.85] -42.85]
| 29| -30.35] -30.35]
| 30| 11.73] 11.73]
| 31| 50.28| 50.28|
| 32| 34.11] 34.11]
| 33| 16.07| 16.07|
| 34| 10.29] 10.29]
| 35| 15.84| 15.84|
| 36| 31.79] 31.79]
| 37| 45.21] -45.21]|
| 38| -10.17| -10.17|
| 39| 27.65] 27.65]
| 40| 35.65] 35.65]
| 41| 13.81] 13.81]
| 42| -37.84]| -37.84]|
| 43| -80.79]| -80.79]
| 44| -12.11]| -12.11]|
| 45 | 11.03| 11.03]|
| 46| -6.00] -6.00]|
| 47| -23.03]| -23.03]
| 48| -50.16| -50.16/|

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 73/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VminHmax #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -58.79]| 58.79]|
| 2| 20.73]| 20.73]|
| 3] -21.22]| -21.22]|
| 4| -33.98| -33.98|
| 51 -18.30]| -18.30]|
| 6| 28.26] 28.26]
| 71 70.28] 70.28]
| 8] 41.87| 41.87]
| 9| 6.96]| 6.96|
| 10| 1.68]| 1.68]|
| 11| -3.60] -3.60]
| 12| 10.00| 10.00|
| 13| 74.13]| -74.13]|
| 14| -35.04/| -35.04/|
| 15| 11.18] 11.18]
| 16| 29.24| 29.24]|
| 17| 19.12]| 19.12]
| 18| -19.17| -19.17|
| 19| -53.73| -53.73]
| 20| -32.28| -32.28|
| 21| -6.69] -6.69]|
| 22| 2.50] 2.50]
| 23] -6.08]| -6.08]
| 24| -33.81]| -33.81]|
| 25] -58.79]| 70.28]
| 26| 28.26] 28.26]
| 27| -18.30]| -18.30]|
| 28] -33.98| -33.98|
| 29| -21.22]| -21.22]|
| 30| 20.73] 20.73]|
| 31| 58.79]| 58.79]|
| 32| 33.81]| 33.81]
| 33| 6.08] 6.08]|
| 34| -2.50] -2.50]
| 35| 6.69]| 6.69]|
| 36| 32.28| 32.28]
| 37| 53.73] -53.73]
| 38| -19.17| -19.17|
| 39| 19.12] 19.12]|
| 40| 29.24| 29.24]|
| 41| 11.18] 11.18]
| 42| -35.04/| -35.04/|
| 43| -74.13]| -74.13]|
| 44| -10.00]| -10.00]|
| 45 | 3.60] 3.60]
| 46| -1.68] -1.68]
| 47| -6.96| -6.96|
| 48| -41.87| -41.87|
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Programa para analise e dimensionamento de aduelas de concreto armado 74/83

BHBHR AR AR AR HHBHBHBHRHRHRA BB AR R HHBHBHBHBHRHRAR AR AR AR
# VERIFICA(;AO DA FADIGA (ELS) #
# vmaxHmax #
HARABABHBHBHBHH R BB BB AR AR AR AR AR R HRHHHH BB R BB AR AR AR AR AR

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -51.09] 51.09]|
| 2| 12.43| 12.43]
| 3] -29.81] -29.81]
| 4| -42.38]| -42.38]|
| 5] -25.77| -25.77|
| 6| 23.64| 23.64|
| 7| 68.87| 68.87|
| 8| 49.74| 49.74|
| 9| 22.00] 22.00]
| 10| 5.72]| 5.72]|
| 11| -10.56| -10.56|
| 12| 11.99] 11.99]
| 13| 80.61]| -80.61]|
| 14| -37.78] -37.78]
| 15| 13.68| 13.68|
| 16| 35.32]| 35.32]|
| 17| 27.13]| 27.13]
| 18| -10.89] -10.89]
| 19| -46.05] -46.05]
| 20| -31.93] -31.93]
| 21| -15.20] -15.20]
| 22| -9.40| -9.40|
| 23| -15.44| -15.44|
| 24| -34.26| -34.26|
| 25| -51.09] 68.87|
| 26| 23.64| 23.64|
| 27| -25.77] -25.77]
| 28] -42.38]| -42.38]|
| 29| -29.81] -29.81]
| 30| 12.43| 12.43|
| 31| 51.09| 51.09]|
| 32| 34.26| 34.26]|
| 33] 15.44| 15.44|
| 34| 9.40] 9.40]
| 35] 15.20] 15.20]
| 36| 31.93| 31.93|
| 37| 46.05] -46.05]
| 38| -10.89| -10.89]
| 39| 27.13]| 27.13]
| 40| 35.32]| 35.32]
| 41| 13.68| 13.68|
| 42 | -37.78] -37.78]
| 43| -80.61| -80.61]|
| 44 | -11.99] -11.99]
| 45| 10.56| 10.56|
| 46| -5.72]| -5.72]|
| 47 | -22.00] -22.00]
| 48| -49.74| -49.74|
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Programa para analise e dimensionamento de aduelas de concreto armado 75/83

BEHHRBHHRBHHRBHHRBHHRBHBRBH BB BHBRBH BB BHHRBHBRBHHRBH RS
# VERIFICACAO DA FADIGA (ELS) #
# VminHmin #
HEHHHBHHHBHHRBHBRBHRBRBHRRRRHRRRRHRRRBHRRRRH R RRHARRH R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -50.32]| 50.32]|
| 2| 10.70]| 10.70]
| 3] -31.68| -31.68|
| 4| -44.32]| -44.32]|
| 51 -29.74| -29.74|
| 6| 13.93] 13.93]
| 71 53.69]| 53.69]
| 8| 38.16| 38.16|
| 9| 21.23] 21.23]
| 10| 16.56| 16.56]
| 11| 23.22] 23.22]
| 12| 20.39] 20.39]
| 13| 50.20] -50.20]
| 14| -13.46]| -13.46|
| 15| 28.65] 28.65]
| 16| 42.58]| 42.58]|
| 17| 28.35] 28.35]
| 18] -14.06| -14.06|
| 19| -50.97| -50.97|
| 20| -36.92| -36.92]|
| 21| -19.86| -19.86|
| 22| -13.19] -13.19]|
| 23] -17.86| -17.86|
| 24| -34.78| -34.78|
| 25] -50.32]| 2.77]|
| 26| -0.12| -0.12]
| 27| -1.26]| -1.26]
| 28] -1.19] -1.19]
| 29| -1.11]| -1.11]|
| 30| -1.04| -1.04]|
| 31| -0.99] -0.99]
| 32| -0.76]| -0.76]
| 33| -0.34]| -0.34]|
| 34| 0.07] 0.07]
| 35| 0.48]| 0.48]
| 36| 0.90] 0.90]
| 37| 1.13] -1.13]
| 38| -1.09] -1.09]|
| 39| -1.02| -1.02]
| 40| -0.94| -0.94|
| 41| -0.86] -0.86]
| 42| -0.79] -0.79]
| 43| -0.74]| -0.74]
| 44| 15.24]| 15.24]
| 45 | -4.23]| -4.23]|
| 46| -3.82] -3.82]
| 47| -3.41]| -3.41]|
| 48| -3.00] -3.00]
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Programa para analise e dimensionamento de aduelas de concreto armado 76/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# vmaxHmin #
HHRHHHRAHHRBHHHRAHHRRAA BB AR R R AR R R AR A

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -49.70]| 49.70]|
| 2| 11.83] 11.83]
| 3] -29.53]| -29.53]
| 4| -41.82]| -41.82]
| 51 -25.52] -25.52]
| 6| 22.98] 22.98]
| 71 67.40] 67.40]
| 8] 49.01]| 49.01]|
| 9| 22.11]| 22.11]|
| 10| 5.75] 5.75]
| 11| -10.60]| -10.60]|
| 12| 11.81]| 11.81]
| 13| 79.04| -79.04|
| 14| -37.03| -37.03]
| 15| 13.47| 13.47|
| 16| 34.77| 34.77|
| 17| 26.86] 26.86]
| 18] -10.25] -10.25]
| 19| -44.61| -44.61|
| 20| -31.19]| -31.19]|
| 21| -15.25] -15.25]
| 22| -9.70]| -9.70]
| 23] -15.48| -15.48|
| 24| -33.53| -33.53]|
| 25] -49.70]| 67.40]|
| 26| 22.98] 22.98]
| 27| -25.52] -25.52]
| 28] -41.82]| -41.82]|
| 29| -29.53]| -29.53]
| 30| 11.83] 11.83]
| 31| 49.70]| 49.70]|
| 32| 33.53] 33.53]
| 33| 15.48| 15.48]
| 34| 9.70]| 9.70]|
| 35| 15.25] 15.25]
| 36| 31.19]| 31.19]
| 37| 44.61] -44.61|
| 38| -10.25] -10.25]
| 39| 26.86] 26.86]
| 40| 34.77| 34.77|
| 41| 13.47| 13.47]
| 42| -37.03]| -37.03]
| 43| -79.04/| -79.04|
| 44| -11.81]| -11.81]|
| 45 | 10.60] 10.60]
| 46| -5.75] -5.75]
| 47| -22.11]| -22.11]|
| 48| -49.01| -49.01|
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Programa para analise e dimensionamento de aduelas de concreto armado 77/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# VminHmax #
HHRHHHRAHHRBHHHRAHHRRAA BB AR R R AR R R AR A

| SECAO]| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -58.33] 58.33]
| 2| 20.34| 20.34|
| 3| -21.52] -21.52]
| 4| -34.24| -34.24]
| 5] -18.55] -18.55]
| 6| 28.03]| 28.03]|
| 7| 70.09| 70.09]
| 8| 42.10]| 42.10]
| 9] 7.54| 7.54]
| 10| 1.84| 1.84]|
| 11| -3.87| -3.87]
| 12| 10.06]| 10.06]|
| 13] 74.24| -74.24]
| 14| -35.08] -35.08]
| 15| 11.26]| 11.26]|
| 16| 29.42| 29.42|
| 17| 19.41| 19.41]|
| 18] -18.76] -18.76]
| 19| -53.26] -53.26]
| 20| -32.20] -32.20]
| 21| -7.06]| -7.06]|
| 22| 1.99]| 1.99]
| 23| -6.44| -6.44|
| 24| -33.73] -33.73]
| 25| -58.33] 70.09]
| 26| 28.03]| 28.03]|
| 27| -18.55] -18.55]
| 28| -34.24| -34.24]
| 29| -21.52] -21.52]
| 30| 20.34| 20.34|
| 31| 58.33] 58.33]
| 32| 33.73| 33.73]
| 33| 6.44| 6.44|
| 34| -1.99] -1.99]
| 35| 7.06]| 7.06]|
| 36| 32.20]| 32.20]
| 37| 53.26]| -53.26]
| 38| -18.76] -18.76]
| 39| 19.41]| 19.41]|
| 40| 29.42| 29.42|
| 41| 11.26]| 11.26]|
| 42 | -35.08] -35.08]
| 43| -74.24| -74.24|
| 44 | -10.06| -10.06|
| 45 | 3.87]| 3.87]|
| 46 | -1.84| -1.84|
| 47| -7.54| -7.54]
| 48| -42.10] -42.10]
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Programa para analise e dimensionamento de aduelas de concreto armado 78/83

RH#RBHAHHRHHBHRHRRHRH AR H AR AR HRRHRHHRH R AR HRR AR H R R RS R
# VERIFICAGAO DA FISSURAGAO (ELS) #
# VmaxHmax #
HAHHRBRAHAHH R H R R AR AR R

| SECAO| ESQUERDA (kN.m) | DIREITA (kN.m) |
| 1| -50.21]| 50.21]|
| 2| 12.27| 12.27]
| 3] -29.19]| -29.19]|
| 4| -41.53]| -41.53]
| 51 -25.23| -25.23]
| 6| 23.24]| 23.24]|
| 71 67.60]| 67.60]
| 8] 48.75]| 48.75]|
| 9| 21.46]| 21.46]|
| 10| 5.58] 5.58]
| 11| -10.30]| -10.30]|
| 12| 11.74]| 11.74]
| 13| 78.93]| -78.93]
| 14| -36.99]| -36.99]|
| 15| 13.39] 13.39]
| 16| 34.56| 34.56|
| 17| 26.53]| 26.53]
| 18| -10.70]| -10.70]|
| 19| -45.13| -45.13|
| 20| -31.28| -31.28|
| 21| -14.85]| -14.85]
| 22| -9.14| -9.14|
| 23] -15.09]| -15.09]
| 24| -33.62]| -33.62]|
| 25] -50.21]| 67.60]
| 26| 23.24]| 23.24]|
| 27| -25.23] -25.23]
| 28] -41.53]| -41.53]
| 29| -29.19]| -29.19]|
| 30| 12.27] 12.27]
| 31| 50.21]| 50.21]|
| 32| 33.62]| 33.62]
| 33| 15.09] 15.09]
| 34| 9.14| 9.14]
| 35| 14.85] 14.85]
| 36| 31.28| 31.28]
| 37| 45.13]| -45.13|
| 38| -10.70]| -10.70]|
| 39| 26.53]| 26.53]
| 40| 34.56| 34.56|
| 41| 13.39] 13.39]
| 42| -36.99]| -36.99]|
| 43| -78.93| -78.93]
| 44| -11.74] -11.74]
| 45 | 10.30] 10.30]
| 46| -5.58] -5.58]
| 47| -21.46]| -21.46]|
| 48| -48.75| -48.75|
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Programa para analise e dimensionamento de aduelas de concreto armado 79/83

ARMADURAS P/ SOLICITAGOES NORMAIS

.y s18 s17 s16 s15 s14 o13
$20 s12
s21 S11
S22 $10
s23 09
S24 08
S0t S02 S03 S04 05 S06 S07

Secao| As-CA60ext(cm?/m) | As-CA50ext(cm?/m) | As-CA60int(cm2/m) | As-CA50int(cm?/m)

1 6.57 7.88 1.26 1
2 3.10 3.72 3.10 3
3 3.10 3.72 5.66 6
4 3.10 3.72 8.04 9
5 3.10 3.72 5.13 6
6 3.37 4.05 3.10 3
7 6.57 7.88 1.26 1
8 6.47 7.76 3.10 3
9 3.10 3.72 3.10 3
10 3.10 3.72 3.10 3
11 3.10 3.72 3.10 3
12 3.10 3.72 3.10 3
13 6.57 7.88 1.26 1
14 5.99 7.18 3.10 3
15 3.10 3.72 3.10 3
16 3.10 3.72 6.53 7
17 3.10 3.72 5.42 6
18 3.10 3.72 3.10 3
19 6.57 7.88 1.26 1
20 3.10 3.72 3.10 3
21 3.10 3.72 3.10 3
22 3.10 3.72 3.10 3
23 3.10 3.72 3.10 3
24 3.28 3.94 3.10 3

.26
.72
.79
.65
.16
.72
.26
.72
.72
.72
.72
.72
.26
.72
.72
.83
.50
.72
.26
.72
.72
.72
.72
.72

NOTA: A tabela acima mostra as areas de aco calculadas para parte interna e externa
das secdes de interesse. Estas areas sdo mostradas para o caso de se utilizar
apenas aco do tipo CA60 (As-CA60ext e As-CA60int) e os correspondentes valores
para o caso de se utilizar apenas aco do tipo CA50 (As-CA50ext e As-CA50int).
Possibilitando os calculos para o uso combinado dos tipos de aco: CA60 contido
nas telas soldadas e o CA50 presentes nas barras.
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Programa para analise e dimensionamento de aduelas de concreto armado 80/83

VERIFICAGAO DA FADIGA

Secao|Nsdmax (kN) |[Msdmax (kN.m) [Nsdmin(kN) [Msdmin(kN.m)| DSs(MPa) | Asad(cm?/m)

12 -160.89 11.99 -139.68 20.39 -83.42 0.00
13 -159.14 80.61 -51.81 50.20 73.35 0.00
14 -52.30 37.78 -51.81 13.46 214.05 0.00
16 -49.69 35.65 -79.38 29.24 70.11 0.00
18 -52.30 10.89 -51.81 14.06 -28.11 0.00
19 -133.53 46.05 -51.81 50.97 -55.90 0.00
20 -135.28 31.93 -140.26 36.92 -41.70 0.00

NOTA:
* A armadura adicional referente a fadiga necessariamente é nula quando a altura de
aterro supera 1.5 m.

sexta-feira, 4 de outubro de 2019 (10:22)



Programa para analise e dimensionamento de aduelas de concreto armado 81/83

VERIFICAGAO DA CORTANTE

Secao| fck(mMPa) | fcd(MPa) | fctm(MpPa) |fctk,inf(MPa)| fctd(MPa) | Trd(MPa)
1 30.00 23.08 2.90 2.03 1.56 0.39
2 30.00 23.08 2.90 2.03 1.56 0.39
6 30.00 23.08 2.90 2.03 1.56 0.39
7 30.00 23.08 2.90 2.03 1.56 0.39
13 30.00 23.08 2.90 2.03 1.56 0.39
14 30.00 23.08 2.90 2.03 1.56 0.39
18 30.00 23.08 2.90 2.03 1.56 0.39
19 30.00 23.08 2.90 2.03 1.56 0.39
Secao| As(cm?/m) | ro Vsd(kN) | vrdl(kn) | vrd2(kN) | Asw(cm2?/m/m)
1 7.88 2.19e-003 169.88 206.71 0.00 0.00
2 3.72 2.32E-003 157.84 100.68 830.77 1.90
6 4.05 2.53E-003 175.31 101.42 830.77 6.00
7 7.88 2.19E-003 191.48 191.85 0.00 0.00
13 7.88 2.19e-003 195.65 194.31 1869.23 0.00
14 7.18 4.49e-003 96.04 110.71 0.00 0.00
18 3.72 2.32E-003 123.90 102.93 830.77 0.00
19 7.88 2.19E-003 146.41 198.87 0.00 0.00

OBSERVACAO 1: A verificacdo da resisténcia a
d/2 das secdes das misulas.
OBSERVACAO 2: Recomenda-se a colocacdo de armadura transversal nas partes superiores
repedindo o arranjo da armadura transversal das lajes de cobertura, a

partir das quinas, em funcdo de possiveis concentracdes de pressbes mutuas entre as

das paredes,

células.

forca cortante é feita a uma distancia
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Programa para analise e dimensionamento de aduelas de concreto armado 82/83

VERIFICAGAO DA FISSURAGAO

vmaxHmin
Secao| As(cm?/m) | Nsd(kN) | Msd(kN.m) | @(mm) | w(mm)
1 7.88 -61.73 49.70 6.30 0.032
2 3.72 -61.29 11.83 6.30 0.029
3 6.79 -61.29 29.53 12.50 0.160
4 9.65 -61.29 41.82 12.50 0.170
5 6.16 -61.29 25.52 12.50 0.140
6 4.05 -61.29 22.98 6.30 0.129
7 7.88 -115.67 67.40 6.30 0.052
8 7.76 -168.30 49.01 6.30 0.145
9 3.72 -165.67 22.11 6.30 0.073
10 3.72 -163.05 5.75 6.30 0.000
11 3.72 -160.42 10.60 6.30 0.002
12 3.72 -157.80 11.81 6.30 0.006
13 7.88 -102.86 79.04 6.30 0.080
14 7.18 -49.68 37.03 6.30 0.123
15 3.72 -49.68 13.47 6.30 0.046
16 7.83 -49.68 34.77 6.30 0.090
17 6.50 -49.68 26.86 6.30 0.075
18 3.72 -49.68 10.25 6.30 0.023
19 7.88 -90.11 44 .61 6.30 0.021
20 4.00%* -132.29 31.19 6.30 0.200
21 3.72 -134.91 15.25 6.30 0.028
22 3.72 -137.54 9.70 6.30 0.003
23 3.72 -140.16 15.48 6.30 0.027
24 4.30%* -142.79 33.53 6.30 0.200
VminHmax
Secao| As(cm?/m) | Nsd(kN) | Msd(kN.m) | @(mm) | w(mm)
1 7.88 -54.74 58.33 6.30 0.048
2 3.72 -93.32 20.34 6.30 0.094
3 6.79 -93.32 21.52 12.50 0.065
4 9.65 -93.32 34.24 12.50 0.099
5 6.16 -93.32 18.55 12.50 0.053
6 4.05 -93.32 28.03 6.30 0.177
7 7.88 -126.65 70.09 6.30 0.055
8 7.76 -158.24 42.10 6.30 0.103
9 3.72 -155.61 7.54 6.30 0.000
10 3.72 -152.99 1.84 6.30 0.000
11 3.72 -150.36 3.87 6.30 0.000
12 3.72 -147.74 10.06 6.30 0.003
13 7.88 -111.95 74.24 6.30 0.067
14 7.18 -77.91 35.08 6.30 0.100
15 3.72 -77.91 11.26 6.30 0.021
16 7.83 -77.91 29.42 6.30 0.056
17 6.50 -77.91 19.41 6.30 0.030
18 3.72 -77.91 18.76 6.30 0.085
19 7.88 -104.18 53.26 6.30 0.030
20 4.17* -132.20 32.20 6.30 0.200
21 3.72 -134.83 7.06 6.30 0.000
22 3.72 -137.45 1.99 6.30 0.000
23 3.72 -140.08 6.44 6.30 0.000
24 4.33% -142.70 33.73 6.30 0.200
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Programa para analise e dimensionamento de aduelas de concreto armado 83/83

VERIFICACAO DA FISSURAGAO (CONT.)

vmaxHmax
Secao| As(cm?/m) | Nsd(kN) | Msd(kN.m) | @ (mm) | w(mm)
1 7. -61.49 50.21 6.30 0.033
2 3. -62.84 12.27 6.30 0.032
3 6. -62.84 29.19 12.50 0.155
4 9. -62.84 41.53 12.50 0.167
5 6. -62.84 25.23 12.50 0.136
6 4. -62.84 23.24 6.30 0.131
7 7. -116.32 67.60 6.30 0.052
8 7. -168.06 48.75 6.30 0.143
9 3. -165.43 21.46 6.30 0.066
10 3. -162.81 5.58 6.30 0.000
11 3. -160.18 10.30 6.30 0.002
12 3. -157.56 11.74 6.30 0.006
13 7. -103.56 78.93 6.30 0.079
14 7. -51.31 36.99 6.30 0.122
15 3. -51.31 13.39 6.30 0.045
16 7. -51.31 34.56 6.30 0.089
17 6. -51.31 26.53 6.30 0.072
18 3. -51.31 10.70 6.30 0.025
19 7. -91.04 45.13 6.30 0.021
20 4. -132.52 31.28 6.30 0.186
21 3. -135.15 14.85 6.30 0.025
22 3. -137.77 9.14 6.30 0.002
23 3. -140.40 15.09 6.30 0.025
24 4. -143.02 33.62 6.30 0.198

NOTA:

* Secdo com aumento na

armadura devido a fissuracao.
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