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MEMORIA DESCRITIVA E JUSTIFICATIVA

1. Introducao

A presente memaria descritiva e justificativa, refere-se ao Projecto de Estabilidade
da obra de construgdo de um edificio de habitagdo uniifamiliar, sito na Rua José
Maia, n.°8, no lugar das Quintinhas, cédigo postal 2820 - 317 Charneca da
Caparica, concelho de Almada, baseando-se no projecto de arquitectura.

Todas as pecas deverdo ser executadas de acordo com os calculos e pegas
desenhadas em projecto.

2. Estrutura

A estrutura do edificio baseia-se essencialmente num conjunto de lajes macicas e
aligeiradas que “descarregam” as suas cargas em vigas de bordadura, que por sua
vez as transmitem para as fundacdes através de pilares.

As fundagOes sdo em sapatas isoladas/conjuntas, armadas conforme pormenores
nas pecas desenhadas.

As solucbes adoptadas neste projecto visam dotar a estrutura de um grau de
seguranca aceitavel, quer durante a fase de execugdo, quer na fase de exploracdo
do edificio.

3. Acgoes

As accgOes consideradas neste projecto foram as seguintes:

3.1. Pesos Proprios:

Peso especifico do Betdo Armado...........ccoevvevvvevevveeeeeiceen, 25.0 kN/m?®
Peso especifico das Paredes DiviSOrias............cccccceeeeevereenennee. 2.00 kN/m?
Revestimento e Enchimento dos Pisos..........ccccceviieiiiciennenee, 1.65 kN/m?

3.2. Accoes Variaveis:

Sobrecargas em Pavimentos:

0] T 2.00 kN/m?
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3.3. Sismo

A anadlise da accao sismica foi feita através de uma simulagdao por
espectros de resposta, tendo-se determinado a frequéncia prépria para os
primeiros 30 modos de vibracgao.

A estrutura localiza-se na zona A a que corresponde um coeficiente de
sismicidade o = 1.0. Devido ao facto de ndao se possuirem elementos sobre
as caracteristicas do solo de fundagcao considerou-se o terreno do tipo II, o
qual devera ser confirmada pelo Técnico de Obra aquando da abertura das
fundacoes. Se verificar ser outro tipo de terreno devera ele mesmo
proceder as alteragbes convenientes ou solicitar uma reformulagdo do
calculo.

O coeficiente de comportamento considerado foi 2.5, admitindo que a
estrutura é concebida como sendo de ductilidade normal.

4. Combinacgoes de Accdes

Foram realizadas as combinacdes de acgdes de forma a determinar as mais
desfavoraveis do ponto de vista de dimensionamento dos elementos estruturais.

Os coeficientes das combinacdes de acgdes foram considerados nos termos
regulamentares do seguinte modo:

S5CP +1.5SC
.0CP + 0.2 SC + 1.5 SISMO
.0 CP + 0.2 SC - 1.5 SISMO

=

Verificou-se que a sobrecarga foi geralmente a acgdo varidavel de base
condicionante no dimensionamento das lajes e o sismo condicionou o
dimensionamento dos elementos verticais e fundacdes.

5. Verificagdao da Seguranca e Dimensionamento

A analise estrutural consistiu na elaboracdo de um modelo global representativo do
edificio, usando o programa de calculo espacial de estruturas tridimensionais
TRICALC, versao 7.2.50 da empresa Arktec,S.A., com morada na Pl. Pablo Ruiz
Picasso, Torre Picasso, 28020 Madrid, Espanha; sendo o sismo simulado através
dos espectros de resposta regulamentares.

O dimensionamento foi realizado com base nos critérios estabelecidos no
R.E.B.A.P., sendo o0 mesmo directamente realizado no TRICALC 7.2.50. Fez-se a
verificagdo sistematica dos estados limites de utilizacdo.
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6. Fundacgoes

Dada a inexisténcia de relatério geotécnico para o lote em causa adoptou-
se genericamente uma tensao admissivel de 0,25 MPa, a qual devera ser
confirmada pelo Técnico de Obra aquando da abertura das fundacoes. Se a

mesma nao for suficiente devera ele mesmo proceder as alteragoes
convenientes ou solicitar uma reformulacao do calculo.

A cota de fundacdo devera ser confirmada “In situ”, colocando-se quando
necessario betao ciclopico sob as sapatas para garantir a tensdo admissivel
indicada.

7. Materiais

Betdo C12/15 (B15) em regularizagao do terreno.
Betdao de Compostamento Especificado do tipo:

e Em geral: EN206-1; C25/30; XC2; Dmax. 25mm; S3;Cl 0.4.

Aco A400 NR nos elementos de betdao armado.

8. Regulamentos

Foram tidos em conta os seguintes documentos normativos:

- Norma Portuguesa EN 206-1: Betdo - Partel: Especificagdo, desempenho,
producao e conformidade;

- LNEC E 464-2007: Betdoes — Metodologia prescritiva para uma vida util de
projecto de 50 e de 100 anos face as acgdes ambientais;

- Regulamento de Seguranga e Acgdes em Estruturas de Edificios e Pontes;

- Regulamento de Estruturas de Betdo Armado e Pré-Esforgado.

9. Consideracoes Finais

Toda e qualquer alteracdao a este projecto devera ser alvo de consulta ao
seu autor, sob pena de este declinar qualquer responsabilidade sob as
mesmas ou sobre impactos indirectos que estas possam ter no calculo,
dado estarmos perante um programa de calculo automatico de estruturas.
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DADOS DE CALCULO
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REGULAMENTAGCAO

Acgbes : RSA
Sismo :RSA
Betdo :REBAP-83
Qutras :

METODO DE CALCULO DOS ESFORCOS
Método de altas prestagdes
HIPOTESE DE ACGAO

NH/Nome/Tipo/Descrigao

0 G Permanentes Permanentes
1 Q1 Sobrecargas Sobrecargas
2 Q2 Sobrecargas Sobrecargas
9 Q3 Sobrecargas Sobrecargas
10 Q4 Sobrecargas Sobrecargas
22 S Neve Neve

5Ex Sismo X Sismo X

24 Ey SismoY SismoY

6 Ez SismoZ SismoZ

7 Ex2 Sismo X2 Sismo X2

8 Ez2 Sismo Z2  Sismo Z2

21 T Sem definir Temperatura
23 A Sem definir Acidentais

Coeficientes de seguranga (fav./desfav.)

Acgbes permanentes:
Hipétese 0 1,00/1,35 1,00/1,35 1,00/1,35
Acgles variaveis:
Hipétese 1 0,00/1,50 0,00/1,50 0,00/1,50
Hipétese 2 0,00/1,50 0,00/1,50 0,00/1,50
Hipétese 9 0,00/1,50 0,00/1,50 0,00/1,50
Hipétese 10 0,00/1,50 0,00/1,50 0,00/1,50
Acgdes sismicas ndo simultaneas:

Grupo 1
Hipétese 5 0,00/1,50 0,00/1,50 0,00/1,50
Hipétese 7 0,00/1,50 0,00/1,50 0,00/1,50
Grupo 2

Hipétese 6 0,00/1,50 0,00/1,50 0,00/1,50

Hipétese 8 0,00/1,50 0,00/1,50 0,00/1,50
Grupo 3

Hipotese 24 0,00/1,50 0,00/1,50 0,00/1,50
Acgdes moveis ndo activadas
Acgéo da temperatura:

Hipétese 21 0,00/1,50 0,00/1,50 0,00/1,50
Acgéo da neve:

Hipétese 22 0,00/1,50 0,00/1,50 0,00/1,50
Accéao de Acidente

Hipétese 23 0,00/1,00 0,00/1,00 0,00/1,00

OPCOES DE ACCOES
Vento desactivado
Sismo Sentido+- activado
Considera-se o Peso proprio das barras
COEFICIENTES DE COMBINAGAO
Sobrecargas 0,70 0,60 0,40

Mobveis 0,70 0,50 0,30
Vento 0,60 0,20 0,00
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Sismo 0,00 0,00 0,00
Neve 0,50 0,20 0,00
Temperatura 0,60 0,50 0,00

OPCOES DE ACGOES DE SISMO

Método de célculo: Dinamico (RSA)
Zona sismica A
Natureza do Terreno Il
Cota do solo: (cm) 260
N&o se considera a acgao sismica vertical
Ductilidade normal
Estrutura Em Pértico
Coeficiente de amortizagao: 5%
Célculo de modos de vibragao: Globalmente sem condensagao
Considerar a massa rotacional
Nao considerar a excentricidade acidental
N&o combinar as acgdes sismicas horizontais segundo a "regra dos 30%"
Aceleragao sismica rotacional: 0,00  (rd/s?) / (cm/s?)
N¢ modos de vibragéo a considerar: 30
% massa efectiva maxima a considerar: 90 %
Percentagem das sobrecargas que intervém no sismo
Permanentes: 100,00%
Sobrecargas: 40,00%
Neve : 0,00%
Mobveis  : 30,00%

OPCOES DE CALCULO

Indeformabilidade de todas as lajes horizontais no seu plano

Consideragao do tamanho do pilar em lajes fungiformes aligeiradas e lajes macigas

Realiza-se um calculo elastico de 12. ordem

ACGCOES EM LAJES FUNGIFORMES, LAJES, ESCADAS E RAMPAS
PLANO 260

PESO PROPRIO (kN/m2) / LAJE
4,50:LJ_PO
ACCAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
3,65;(+0,00;-1,00;+0,00);( 0);LJ_PO
2,00;(+0,00;-1,00;+0,00);( 1);LJ_PO
ACCAO CONTINUA (kN/m) / V/ HIP. / NUMERO
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00:-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(
10,00;(+0,00;-1,00;+0,00);(

PLANO 555

PESO PROPRIO (kN/m2) / LAJE
4,50;LJ_P1
ACGAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
3,65;(+0,00;-1,00;+0,00);( 0);LJ_P1
2,00;(+0,00;-1,00;+0,00);( 1);LJ_P1
ACCAO CONTINUA (kN/m) / V / HIP. / NUMERO
10,00;(+0,00;-1,00;+0,00);( 0);0
10,00;(+0,00;-1,00;+0,00);( 0);1
10,00;(+0,00:-1,00;+0,00);( 0);2
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10,00;(+0,00;-1,00;+0,00);( 0);3
10,00;(+0,00:-1,00;+0,00);( 0);4
10,00;(+0,00;-1,00;+0,00);( 0);5
10,00;(+0,00:-1,00;+0,00);( 0);6
10,00;(+0,00:-1,00;+0,00);( 0);7
10,00;(+0,00;-1,00;+0,00);( 0);8
10,00;(+0,00;-1,00;+0,00);( 0);9

PLANO 850

PESO PROPRIO (kN/m2) / LAJE
4,50;LJ_EST

ACCAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
2,00;(+0,00;-1,00;+0,00);( 0);LJ_EST
2,00;(+0,00;-1,00;+0,00);( 1);LJ_EST

PLANO COBH1

PESO PROPRIO (kN/m2) / LAJE
3,75;LJ_COB1

ACGAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
1,00;(+0,00;-1,00;+0,00);( 0);LJ_COB1
1,00;(+0,00;-1,00;+0,00);( 1);LJ_COB1

PLANO COB2

PESO PROPRIO (kN/m2) / LAJE
3,75,LJ_COB2

ACGAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
1,00;(+0,00;-1,00;+0,00);( 0);LJ_COB2
1,00;(+0,00:-1,00;+0,00);( 1);LJ_COB2

PLANO COB3

PESO PROPRIO (kN/m2) / LAJE
3,75;LJ_COB3

ACGAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
1,00;(+0,00;-1,00;+0,00);( 0);LJ_COB3
1,00;(+0,00;-1,00;+0,00);( 1);LJ_COB3

PLANO 520

PESO PROPRIO (kN/m2) / LAJE
3,75,LM.P

ACCAO SUP. TOTAL (kN/m2) / V / HIP. / LAJE
0,50;(+0,00;-1,00;+0,00);( 0);LM.P
0,50;(+0,00;-1,00;+0,00);( 1);LM.P

MATERIAIS DE ESTRUTURA

Betéo C25/30 25 MPa
Aco nervurado A400NR 400 MPa Dureza Natural
Coeficientes de segurancga:

Ago: Normal 1,15

Betao: Normal 1,50

MATERIAIS DE FUNDAGOES

Betdo C25/30 25 MPa
Aco nervurado A400NR 400 MPa Dureza Natural
Coeficientes de seguranga:

Ago:  Normal 1,15

Betdo: Normal 1,50

MATERIAIS DE MUROS
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Betéo C25/30 25 MPa
Ago nervurado A400NR 400 MPa Dureza Natural
Coeficientes de seguranga:

Ago: Normal 1,15

Betdo: Normal 1,50

MATERIAS DE LAJES FUNGIFORMES, MACICAS, ESCADAS E RAMPAS

Betao C25/30 25 MPa
Aco nervurado A400NR 400 MPa Dureza Natural
Coeficientes de seguranga:

Acgo: Normal 1,15

Betdo: Normal 1,50

OPCOES DE ARMADURAS DE BARRAS DA ESTRUTURA
Recobrimento (mm): Vigas = 36, pilares = 36

Célculo de 12. ordem
Nao se consideram os coeficientes de amplificagao
Yp: Comprova-se a encurvadura ¢/ nés moéveis
Zp: Comprova-se a encurvadura ¢/ nés moéveis
N&o se comprova a Torcao em vigas
Comprova-se a torgédo em pilares
Redistribuicdo de momentos em vigas do 15%
Fissura maxima 0,40 mm
Momento positivo minimo qL2/ 16
Considera-se flexao lateral
Tamanho maximo do inerte 20 mm
Intervalo de calculo 30 cm
OPCOES DE FLECHA
Comprovagéo de flecha activa:
Vaos
Flecha relativa L / 500
Flecha combinada L /1000 + 5 mm
Consolas
Flecha relativa L / 500
Flecha combinada L /1000 + 5 mm
Comprovagéo de flecha total:
Vaos
Flecha relativa L / 250
Flecha combinada L /500 + 10 mm
Consolas
Flecha relativa L / 250
Flecha combinada L /500 + 10 mm
70% Peso estrutura (das acgdes Permanentes)
20% Alvenaria (das acgdes Permanentes)
0% Alvenaria (das acgdes de Sobrecarga)
50% Sobrecarga a longo prazo
3 meses Estrutura / divisérias
60 meses Flecha diferida
28 dias Descofragem
N&o se considera deformacéo por transverso
Armadura de montagem em vigas:
Superior g 16mm Resistente
Inferior @ 16mm Resistente
Alma @ 12mm
Armadura de reforgos em vigas:
@ Minimo 12mm
@ Maximo 16mm
NUmero maximo 8
Permitir 2 camadas
Armadura de pilares:
@ Minimo 16mm
@ Maximo 16mm
4 faces iguais
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Igual @
Maximo nimero de vardes por face em pilares rectangulares: 8
Maximo nimero de vardes em pilares circulares: 10
Armadura de estribos em vigas:
@ Minimo 8mm
@ Maximo 8mm
Separagédo minima 5 cm. Médulo 5 cm
% da acgao aplicada na face inferior (acgao suspensa):
0% em vigas com laje(s) nivelada(s) superiormente
100% em vigas com laje(s) nivelada(s) inferiormente
50% nos restantes casos
Armadura de estribos em pilares:
@ Minimo 8mm
@ Maximo 8mm
Separagado minima 5 cm. Médulo 5 cm

OPCOES DE CALCULO DE FUNDAGOES: SAPATAS E LINTEIS
SAPATAS
Resisténcia do terreno: 0,25 MPa
Recobrimentos (mm): Sapatas = 50
VIGAS
Recobrimentos (mm): Lintéis = 50
OPCOES DE CALCULO DE MUROS DE CAVE E EM CONSOLA

Terrenos a tardoz

Cota de Rasante: Cota superior do muro
N&o se considera nivel freatico
Terreno 1:
Descrigdo: Solo
Cota Superior: Cota superior do muro
Densidade Seca: 14,50 kN/m3
Densidade Humida: 18,50 kN/m3
Densidade Submersa: 9,00 kN/m3
Angulo de atrito interno: 33,00°

Angulo de atrito Muro/Terreno: ~ 22,00°
Angulo de inclinagéo do terreno: 0,00°

Tipo de terreno sob da sapata: Copia de Areia semi-densa
Densidade Seca: 14,50 kN/m3
Densidade Humida: 18,50 kN/m3
Densidade Submersa: 9,00 kN/m3
Angulo de atrito interno: 33,00°
Coeficiente de atrito Muro/Terreno: 0,43
Prof. da face sup. da sapata: 40 cm

Nao se considera nivel freatico

Recobrimento (mm): Muro= 30; Sapata = 50

OPCOES DE CALCULO DE LAJES MACICAS

Redistribuicdo de momentos do 15%

Considera-se a utilizagao de armadura

ao pungoamento

Recobrimento (mm): 36

Na&o se realiza a comprovagao a torgao de vigas em lajes

Méd.Young (GPa) :30,47158
Coef.Poisson :0,1500
Coef.dilat.térmica : 0,0000100
Rigidez Torgéao 160 %

Nao se consideram os coeficientes de amplificagao
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MODOS DE VIBRAGAO DO SISMO
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MODO W(rad/s) T(s) f(Hz) Sal(m/s2) Sa2 M.Ef(%) (M(%)

1X 11,055 0,568 1,759 2,261 2,280 58,207 58,207
zZ 2,261 2,280 17,341 17,341

2X 17,501 0,359 2,785 3,191 2,280 27,602 85,809
zZ 3,191 2,280 59,911 77,252

3X 26,114 0,241 4,156 3,773 2,280 2,875 88,684
Z 3,773 2,280 10,206 87,458

4X 30272 0,208 4,818 3,981 2,280 7,843 96,527
zZ 3,981 2,280 5,499 92,957

5X 49449 0,127 7,870 4,000 2,280 2,556 99,082
Z 4,000 2,280 6,178 99,136

6X 98999 0,063 15,756 4,000 2,280 0,911 99,994
Z 4,000 2,280 0,860 99,995

7X 177,154 0,035 28,195 4,000 2,280 0,000 99,994
z 4,000 2,280 0,000 99,995

8X 186,889 0,034 29,744 4,000 2,280 0,000 99,994
Z 4,000 2,280 0,000 99,996

9X 212,570 0,030 33,832 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

10X 252,946 0,025 40,258 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

11X 284,680 0,022 45,308 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

12X 303,045 0,021 48,231 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

13X 346,981 0,018 55,224 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

14X 356,608 0,018 56,756 4,000 2,280 0,000 99,995
zZ 4,000 2,280 0,000 99,996

15X 397,181 0,016 63,213 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

16 X 428,609 0,015 68,215 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

17X 447,770 0,014 71,265 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

18 X 464,102 0,014 73,864 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996

19X 482,029 0,013 76,717 4,000 2,280 0,000 99,995
Z 4,000 2,280 0,000 99,996
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20X 506,002 0,012 80,533 4,000 2,280 0,001 99,996
zZ 4,000 2,280 0,000 99,996

21X 511,606 0,012 81,425 4,000 2,280 0,003 99,999
zZ 4,000 2,280 0,001 99,997

22X 551,262 0,011 87,736 4,000 2,280 0,000 99,999
Z 4,000 2,280 0,000 99,997

23X 583,382 0,011 92,848 4,000 2,280 0,000 99,999
z 4,000 2,280 0,000 99,997

24X 591,796 0,011 94,187 4,000 2,280 0,000 99,999
Z 4,000 2,280 0,000 99,997

25X 608,759 0,010 96,887 4,000 2,280 0,000 99,999
z 4,000 2,280 0,000 99,997

26 X 645,948 0,010102,806 4,000 2,280 0,000 99,999
Z 4,000 2,280 0,000 99,997

27X 693,389 0,009 110,356 4,000 2,280 0,000 99,999
zZ 4,000 2,280 0,000 99,997

28 X 705,416 0,009 112,270 4,000 2,280 0,000 99,999
Z 4,000 2,280 0,000 99,997

29X 736,072 0,009 117,150 4,000 2,280 0,000 99,999
zZ 4,000 2,280 0,000 99,997

30X 754,480 0,008 120,079 4,000 2,280 0,000 99,999
z 4,000 2,280 0,000 99,997
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ELEMENTOS ESTRUTURAIS

Sede: Rua Maria Luisa Holstein, n.°15, Sala 12, 1300-388 Lisboa Tel./Fax. 212760183 Cont.506890104
www.ptvproject.pt geral@ptvproject.pt




Armaduras+esforcos lajes (Eixos principais.Majoradas)

e Lx Ly HI|  Mzx Mzy
L.Mac. | (cm) | (cm) (cm)| ACGAO POSICAQ P| kNm/m kNm/m| Arm.Base Superior Arm.Base Inferior
Plano 520
LM.P 15 170 365 QS(kN/m2) 3,75 [ 0,00;-1,00; 0,00] LM.P 0 +7,9 +6,3X: 7,54 @12//15 7,54 @12//15
0-0S (kN/m2) 0,50 [ 0,00;-1,00; 0,00] LM.P 0 -14,7 -17,5Y: 7,54 @12//15 7,54 @12//15
0,50 1
Plano COB3
LJ_CO 15 365 511 QS (kN/m2) 3,75 [ 0,00;-1,00; 0,00] LJ_COB3 0 +6,8 +9,7X: 7,54 912//15 7,54 ©12//15
0-0S (kN/m2) 1,00 [ 0,00;-1,00; 0,00] LJ_COB3 0 -11,2 -12,6 Y: 7,54 912//15 7,54 912//15
1,00 1
Plano COB2
LJ_CO 15 789 752 QS(kN/m2) 3,75 [ 0,00;-1,00; 0,00] LJ_COB2 0 +6,9 +10,8 X: 7,54 @12//15 7,54 ©12//15
0-0S (kN/m2) 1,00 [ 0,00;-1,00; 0,00] LJ_COB2 0 -8,4 -19,6 Y: 7,54 12//15 7,54 212//15
1,00 1
Plano COB1
LJ_CO 15 729 752 QS(kN/m2) 3,75 [ 0,00;-1,00; 0,00] LJ_COB1 0 +11,0 +13,7 X: 7,54 @12//15 7,54 ©12//15
0-QS (kN/m2) 1,00 [ 0,00;-1,00; 0,00] LJ_COB1 0 -23,0 -21,1Y: 7,54 @12//15 7,54 ©12//15
1,00 1
Plano 850
LJ_ES 18 789 ### QS (kN/m2) 4,50 [ 0,00;-1,00; 0,00] LJ_EST 0 +19,6 +23,5X: 7,54 @12//15 7,54 @12//15
0-Q0S (kN/m2) 2,00 [ 0,00;-1,00; 0,00] LJ_EST 0 -34,9 -38,5Y: 7,54 @12//15 7,54 @12//15
2,00 1
Plano 555
LJ_P1 18 789 ### 0-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 305; 555; 0] 0 +20,4 +22,5X: 7,54 912//15 7,54 212//15
[ 0; 555; 0] -44,9 -57,4Y: 7,54 912//15 7,54 912//15
1-Q0C(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 555; 0] 0
[ 305; 555; 0]
2-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 555; 150] 0
[ 729; 555; 0]
3-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 555; 780] 0
[ 729; 555; 150]
4-0C (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 789; 555; 780] 0
[ 729; 555; 780]
5-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 789; 555; 1394] 0
[ 789; 555; 780]
6-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 365; 555; 1394] 0
[ 789; 555; 1394]
7-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 365; 555; 1264] 0
[ 365; 555; 1394]
8-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 0; 555; 150] 0
[ 0; 555; 780]
9-0C (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 0; 555; 0] 0
[ 0; 555; 150]
0S (kN/m2) 4,50 [ 0,00;-1,00; 0,00] LJ_P1 0
0-0S (kN/m2) 3,65 [ 0,00;-1,00; 0,00] LJ_P1 0
2,00 1
Plano 260
LJ_PO 18 789 ### 0-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 260; 0] 0 +15,2 +14,1 X: 7,54 212//15 X: 7,54 212//15
[ 305; 260; 0] -33,2 -23,6 Y: 7,54 @12//15 Y: 7,54 @12//15
1-0C(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 260; 150] 0
[ 729; 260; 0]
2-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 729; 260; 780] 0
[ 729; 260; 150]
3-QC(kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 789; 260; 780] 0
[ 729; 260; 780]
4-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 789; 260; 1394] 0
[ 789; 260; 780]
5-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 365; 260; 1394] 0
[ 789; 260; 1394]
6-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 365; 260; 1264] O
[ 365; 260; 1394]
7-QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 0; 260; 150] 0
[ 0; 260; 780]
8-0QC (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 0; 260; 150] 0
[ 305; 260; 150]
9-0C (kN/m) 10,00 [ 0,00;-1,00; 0,00] [ 305; 260; 150] 0
[ 305; 260; 0]
QS (kN/m2) 4,50 [ 0,00;-1,00; 0,00] LJ_PO 0
0-0S (kN/m2) 3,65 [ 0,00;-1,00; 0,00] LJ_PO 0
2,00 1
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Armaduras +esforgos vigas (Eixos principais.Majoradas)

Viga (ni-nf) L(cm) Tipo Forma Posig&o | xcm) [ [ Mzm) [ vy Arm. Sup.=cm2 Arm. Inf.=cm2 | Arm. Aima=cm?2 Estribos
59 v24 (57-59) 352 R-R Rectangular Extrema 0 M+ +21,0 +14,1 2gle= 4,02 2¢l6= 4,02 lestw8//20
BET-25x40 0M- -15,1 -16,8
Accdo a(cm) 1l(cm) Direccgdo HIP 176 M+ +10,7 +18,5 216+ lglée= 6,03 2gl6e= 4,02 lest@8//20
QC(kN/m) 2,50 (+0,00,-1,00,+0,00) O G 176 M- -7,7 -12,4
352 M+ +28,7 +22,9 2016+ lgl6= 6,03 2gl6= 4,02 lestw8//20
352 M- 44,1 -8,0
60 V19 (59-60) 247 R-R Rectangular Extrema 0 M+ +33,4 +15,2 2@le= 4,02 2¢l6= 4,02 lest@8//20
BET-25x40 0M- -33,5 -21,4
Accédo a(cm) 1l(cm) Direcgdo HIP 124 M+ +12,6 +18,3 2gle= 4,02 2¢16= 4,02 lest@8//20
QC(kN/m) 2,50 (+0,00,-1,00,+0,00) O G 124 M- -8,9 -18,3
247 M+  +11,7 +21,4 2@l6= 4,02 2¢16= 4,02 lestw@8//20
247 M- -11,8 -15,2
77 V3 (24-25) 305 Rectangular Livre 0 M+ +9,5 +48,9 2gl6= 4,02 2¢16= 4,02 lestw@8//20
BET-25x40 0M- -32,7 +0,0
153 M+ +10,9 +2,9 2@16= 4,02 2¢l6= 4,02 lest@8//20
153 M- -0,0 -16,5
305 M+ +0,8 -48,0 2gl6= 4,02 2gl6= 4,02 lestw8//20
305M- -36,8 -0,0
78 V6 (25-22) 150 Rectangular Livre 0 M+ -0,0 +0,0 2¢l6= 4,02 2¢16= 4,02 lest@8//20
BET-25x40 0 M- -0,0 +0,0
75 M+ +2,4 -21,6 2¢l6= 4,02 2gl6= 4,02 lestw8//20
75 M- -1,7 +23,9
150 M+ +0,0 -0,0 2¢gl6= 4,02 2¢l6= 4,02 leste8//20
150 M- -0,0 +0,0
82 V7 (37-39) 130 Rectangular Extrema 0 M+ +4,3 +50,6 2g16= 4,02 2¢16= 4,02 lest@8//20
BET-25x40 0M- -23,6 -12,2
65 M+ +5,5 +36,9 2¢l6= 4,02 2¢16= 4,02 lestw8//20
65 M- -4,9 -15,7
130 M+ +0,0 -0,0 2gl6= 4,02 2gle= 4,02 lestw@8//20
130 M- -0,0 +0,0
83 V5 (39-40) 424 Rectangular Livre 0 M+ +0,0 +0,0 2gl16= 4,02 2¢l6= 4,02 lest@8//20
BET-25x40 0 M- -0,0 -0,0
212 M+ +19,6 +16,1 2gle= 4,02 2¢1l6= 4,02 lest@8//20
212 M- -0,0 -17,2
424 M+ -0,0 -0,0 2¢16= 4,02 2gl6= 4,02 lestw8//20
424 M- -0,0 -0,0
84 V12 (40-38) 130 Rectangular Extrema 0 M+ +0,0 +0,0 2@lo= 4,02 2¢l6= 4,02 lest@8//20
BET-25x40 0 M- -0,0 -0,0
65 M+ -0,0 -69,7 2gl6= 4,02 2¢16= 4,02 lestw@8//20
65 M- -8,3 +25,7
130 M+ +0,0 -0,0 2gl6= 4,02 2¢16= 4,02 lestw8//20
130 M- -0,0 +0,0
85 V11 (38-557) 484 Rectangular Extrema 0 M+ +0,0 +0,0 2g16= 4,02 2¢16= 4,02 lest@8//20
BET-25x40 0 M- -0,0 -0,0
242 M+ +28,1 -0,0 2glée= 4,02 2gl6= 4,02 lestw8//20
242 M- -0,0 +9,8
484 M+ -0,0 +0,0 2¢l6= 4,02 2gl6= 4,02 lestw8//20
484 M- -10,6 -16,8
86 V4 (557-32) 60 Rectangular Extrema 0 M+ -0,0 -22,0 2¢l6= 4,02 2¢1l6= 4,02 lest@8//20
BET-25x40 0 M- -2,8 -0,0
30 M+ -0,0 -22,0 2¢16= 4,02 2gl6= 4,02 leste8//20
30 M- -8,8 -0,0
60 M+ -0,0 -27,3 2gl6= 4,02 2¢16= 4,02 lestw@8//20
60 M- -18,1 -0,0
87 V10 (32-29) 134 Rectangular Extrema 0 M+ +8,0 +0,0 2gl6= 4,02 2¢16= 4,02 lest@8//20
BET-25x40 0M- -17,5 -36,1
67 M+ -0,0 -33,6 2gl6= 4,02 2¢16= 4,02 lestw@8//20
67 M- -26,6 ~-0,0
134 M+ +0,0 -0,0 2¢l6= 4,02 2gl6= 4,02 lestw8//20
134 M- -0,0 +0,0
88 V9 (29-26) 496 Rectangular Interior 0 M+ -0,0 +56,9 2gl6= 4,02 2¢l6= 4,02 lest@8//20
BET-25x40 0M- -49,9 +0,0
248 M+ +31,8 -6,1 2@le= 4,02 2gl6= 4,02 lestw@8//20
248 M- -0,0 -0,0
496 M+ -0,0 -0,0 2¢16= 4,02 2gl6= 4,02 lestw8//20
496 M- -0,0 -0,0
89 V8 (26-23) 150 Rectangular Extrema 0 M+ +0,0 +0,0 2gl6= 4,02 2¢16= 4,02 lestw8//20
BET-25x40 0 M- -0,0 -0,0
75 M+ -0,0 -17,5 2¢l6= 4,02 2¢16= 4,02 lestw@8//20
75 M- -8,8 +46,4
150 M+ +0,0 -0,0 2¢l6= 4,02 2¢16= 4,02 lestw8//20
150 M-  -0,0 +0,0
90 V2 (23-22) 424 Rectangular Extrema 0 M+ +0,0 +0,0 2¢l6= 4,02 2¢l6= 4,02 lest@8//20
BET-25x40 0 M- -0,0 -0,0
212 M+ +17,1 -16,7 2@l6e= 4,02 2gl6= 4,02 lestw8//20
Vigas Pagina 1 de 6



91 V1
BET-25x40

96 del
BET-40x18

97 del
BET-40x18

98 V16
BET-25x40

99 V25
BET-25x40

100 v17
BET-25x30

101 v19
BET-25x40

102 V26
BET-25x40

103 v20
BET-25x30

104 V30
BET-25x40

105 v29
BET-25x40

106 V18
BET-25x40

107 v28
BET-25x40

(22-21)

(55-

(60~

(61—

(63~

(64-

(62—

(1040-56)

(56—

(33-34) 247

(34-36) 352

(49-50) 305

(50-47) 150

54) 365

61) 118

63) 130

64) 424

62) 130

1040)

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

305 Rectangular Extrema

Livre

Livre

Livre

Livre

Livre

Extrema

Livre

Livre

Extrema

484 Rectangular Extrema

60 Rectangular Livre

51) 630 Rectangular Extrema

212
424
424

153
153
305
305

124
124
247
247

176
176
352
352

153
153
305
305

75
75
150
150

183
183
365
365

59
59
118
118

65
65
130
130

212
212
424
424

65
65
130
130

242
242
484
484

30
30
60
60

M_
M+
M_
M+
M+
M,
M+
M,
M+
M+
M,
M+
M_
M+
M+
M_
M+
M,
M+
M+

M+

M+

M+

M+

M+

M+

M+

M+

M+

M+

M+

+2,8

+0,2

+1,0

+0,0

+0,0

+0,0

-0,0

+0,0
-0,0
+0,0
-0,0
+25,3
-0,0
-0,0
-16,4
-0,0
-7,3
-0,0
-10,4
-0,0
-6,3
-0,0
-82,6

Vigas

+20,4
-0,0
+0,0
+35,3
-5,6
-9,7
+22,5
-26,9
+17,1
+3,9
+0,0
+0,1
-0,2
-4,1
-0,0
+0,0

+0,0

-0,0
+60,5
+77,8

+0,0

2¢16=

2¢16=

2¢16=

2¢16=

3g16=

3gl6=

3gl6=

3zl6=

3gl6=

3gl6=

2¢16=

2¢16=

2@l6=

2@l6=

2@l6=

2¢16=

2¢l6=

2¢16=

2¢16=

2¢l6=

2gl6=

2@l6=

3gl6=

3gl6=

3gl6=

2016=

2¢16=

2¢16=

2016+

2016+

2016+

2016+

2016=

2016=

2¢l6=

2pl6=

2¢l6=

316+

4,02

4,02

4,02

4,02

6,03

6,03

6,03

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

6,03

6,03

6,03

4,02

4,02

4,02

lgle= 6,03

lgle= 6,03

lglé= 6,03

lglé= 6,03

4,02

4,02

4,02

4,02

4,02

lgle= 8,04

2¢16=

2pl6=

2gl6=

2¢16=

3gl6=

3gl6=

3pl6=

3gle=

3gle=

3gle=

2¢16=

2¢16=

2pl6=

2pl6=

2¢l6=

2pl6=

2gl6=

2gl6=

2¢16=

2pl6=

2pl6=

2¢l6=

2pl6=

2pl6=

2gl6=

2¢16=

2pl6=

2pl6=

2gl6=

2¢l6=

2pl6=

2gl6=

2¢16=

2¢16=

2pl6=

2¢l6=

2¢l6=

2pl6=

4,02

4,02

4,02

4,02

6,03

6,03

6,03

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

lestw8//20

leste8//20

leste8//20

leste8//20

2estw8//10

2estw8//10

2estw8//10

2est@8//10

2est@8//10

2est@8//10

leste8//20

leste8//20

lestw8//20

lestw8//20

lestw8//20

lest@8//20

leste8//20

leste8//20

leste8//20

lestw8//20

lestw8//20

lestw8//20

lestw8//20

leste8//20

leste8//20

leste8//20

lest@8//20

lestw8//20

lestw8//20

lestw@8//20

leste8//20

leste8//20

leste8//20

lest@8//20

leste8//20

lestw8//20

lestw@8//20

leste8//20
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108 v27 (51-48)

BET-25x40

109 V15 (48-47)

BET-25x40

110 del (47-46)

BET-40x20

111 v21 (46-49)

BET-25x40

112 V22 (49-52)

BET-25x40

113 v23 (52-54)

BET-25x40

114 v24 (54-57)

BET-25x40

115 del (57-58)

BET-40x20

116 del (58-60)

BET-40x20

117 V40 (79-81)

BET-25x40

118 V35 (81-82)

BET-25x40

119 v44 (82-80)

BET-25x40

120 v43 (80-78)

150

424

305

150

389

132

247

352

130

424

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Extrema

Extrema

Extrema

Extrema

Interior

Interior

Interior

Livre

Livre

Interior

Livre

Interior

Extrema

315
315
630
630

75
75
150
150

212
212
424
424

153
153
305
305

75
75
150
150

121
121
241
241

195
195
389
389

66
66
132
132

124
124
247
247

176
176
352
352

65
65
130
130

212
212
424
424

65
65
130
130

M+

M+

M+

M+

M+

M—

M+

M+

M+

M+

M+

M+

M-

M+

M+

M+

M+

M+

M+

M—

M+

M+

M+

M+

M+

M+

M+

+42,3

+0,0

+3,7

+1,7

+1,3

+5,4

+0,0

+0,0

+4,9

+0,0

3pl6=

3gl6=

3gl6=

3gl6=

3gl6=

3gl6=

32l6=

3gl6=

3gl6=

3gl6=

3gl6=

2¢16=

2gl6=

2@l6=

2@l6=

2¢16=

2¢16=

2¢16=

2¢16=

2¢16=

2@l6=

2@l6=

2@l6=

3gl6=

3gl6=

3g16=

3gl6=

3gl6=

3gl6=

2@l6=

2¢l6=

2¢l6=

2¢16=

2016=

2¢16=

2¢l6=

2¢l6=

2pl6=

2¢l6=

6,03

6,03

6,03

6,03

6,03

6,03

6,03

6,03

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

6,03

6,03

6,03

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

2¢l6=

2pl6=

2pl6=

2¢16=

2¢16=

2pl6=

2pl6=

2¢l6=

3gle=

3gle=

3gle=

2¢16=

2pl6=

2pl6=

2¢l6=

2¢16=

2pl6=

2gl6=

2¢16=

2¢16=

2pl6=

2¢l6=

2¢l6=

3gle=

3gle=

3gl6=

3gl6=

3g16=

3gl6=

2¢l6=

2pl6=

2gl6=

2gl6=

2¢16=

2gl6=

2pl6=

2¢l6=

2pl6=

2pl6=

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

6,03

6,03

6,03

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

lestw8//20
lestw8//20
lestw@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
2est@8//10
2estw8//10
2este8//10
lest@8//20
lestw8//20
lest@8//20
leste8//20
lestw8//20
lestw8//20
lest@8//20
lest@8//20
lest@8//20
lestw8//20
leste8//20
lestw8//20
2estw8//10
2estw8//10
2este8//10
2estw8//10
2est@8//10
2este8//10
lestw8//20
lestw8//20
lestw@8//20
lest@8//20
lest@8//20
leste8//20
lest@8//20
lest@8//20
lest@8//20
lestw@8//20
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BET-25x40

121 v34 (78-

BET-25x40

122 v42 (77~

BET-25x40

123 v42 (74-

BET-25x40

124 v4l (72—

BET-25x40

125 V32 (69-

BET-25x40

126 V31 (68-

BET-25x40

127 v36 (67—

BET-25x40

128 v37 (70-

BET-25x40

129 v38 (73-

BET-25x40

130 V33 (75—

BET-25x40

131 V33 (1483-76)

BET-25x40

132 V39 (76—

BET-25x40

77) 60 Rectangular Livre

74) 389
72) 241
69) 150
68) 424
67) 305
70) 150
73) 241
75) 389

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Rectangular

Extrema

Interior

Interior

Extrema

Extrema

Interior

Interior

Extrema

1483) 305 Rectangular Extrema

60 Rectangular Extrema

79) 484 Rectangular Extrema

242
242
484
484

30
30
60
60

195
195
389
389

121
121
241
241

75
75
150
150

212
212
424
424

153
153
305
305

75
75
150
150

121
121
241
241

195
195
389
389

153
153
305
305

30
30
60
60

242
242
484
484

M_
M+

M+

M+

M+

M—

M+

M+

M+

M+

M+

M+

M—

M+

M+

M+

M+

M+

M+
M,
M+

M+

M—

M+

M—

M+

M+

M+

M+

M+
M_

+0,0

+0,0
+0,0

+3,6

-0,0

Vigas

-0,0

+0,0

+0,0

-36,3

+0,0

+8,7

-0,0
-0,0

2¢16=

2¢16=

2¢16=

2¢16=

2g1l6=

2@l6=

2¢l6=

2¢16=

2¢16=

2¢16=

2216=

3gl6=

3gl6=

3gl6=

2¢l6=

2¢l6=

2¢16=

2¢16=

2016=

2¢16=

2¢l6=

2¢l6=

2pl6=

2¢l6=

2¢16=

2016=

2¢16=

2¢l6=

2pl6=

2¢l6=

2¢l6=

2¢l6=

2016=

2016=

2¢l6=

2¢l6=

2¢16=

2¢l6=

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

6,03

6,03

6,03

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

2¢16=

2pl6=

2gl6=

2¢16=

2gl6=

2pl6=

2pl6=

2¢l6=

2pl6=

2gl6=

2¢16=

2¢16=

2pl6=

2pl6=

2¢l6=

2pl6=

2gl6=

2gl6=

2¢16=

2pl6=

2pl6=

2¢l6=

2pl6=

2pl6=

2pl6=

2¢16=

2gl6=

2pl6=

2¢l6=

2¢l6=

2pl6=

2pl6=

2¢16=

2¢16=

2pl6=

2pl6=

2¢l6=

2pl6=

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

lestw@8//20

leste8//20

leste8//20

leste8//20

lest@8//20

lestw8//20

lestw8//20

lestw8//20

leste8//20

leste8//20

leste8//20

leste8//20

lestw8//20

lestw8//20

lestw8//20

lest@8//20

leste8//20

leste8//20

leste8//20

lestw8//20

lestw8//20

lestw8//20

lestw8//20

leste8//20

leste8//20

leste8//20

lest@8//20

lestw8//20

lestw8//20

lestw@8//20

leste8//20

lest@8//20

leste8//20

lest@8//20

lestw8//20

lestw8//20

lestw@8//20

leste8//20
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133 v49 (67-83)

BET-25x30

134 V50 (83-87)

BET-25x30

135 V51 (87-93)

BET-25x30

136 V48 (93-94)

BET-25x30

137 v54 (94-88)

BET-25x30

138 V53 (88-84)

BET-25x30

139 V52 (84-69)

BET-25x30

142 V57 (93-89)

BET-25x30

143 V55 (89-90)

BET-25x30

144 v59 (90-81)

BET-25x40

146 V60 (82-92)

BET-25x40

147 V56 (92-91)

BET-25x30

148 V58 (91-94)

BET-25x30

162 Rectangular Interior

260 Rectangular Interior

330 Rectangular Extrema

729 Rectangular Livre

330 Rectangular Extrema

260 Rectangular Interior

162 Rectangular Interior

90 Rectangular Livre

365 Rectangular Livre

662 Rectangular Extrema

662 Rectangular Extrema

60 Rectangular Livre

90 Rectangular Livre

81
81
161
161

130
130
259
259

165
165
330
330

365
365
729
729

165
165
330
330

130
130
259
259

81
81
161
161

45
45
89
89

183
183
365
365

331
331
662
662

331
331
662
662

30
30
60
60

45
45
89

M+

M+

M+

M+
M,
M+

M+
M_
M+
M_
M+

M+
M,
M+
M,
M+

M+
M,
M+
M_
M+

M+

M+

M+

M+

M+
M,
M+

M+
M,
M+
M_
M+

M+
M_
M+
M,
M+

M+
M,
M+
M,
M+

M+
M_
M+

+2,1

+0,6

+0,0

+0,8

+0,6
+0,0

+2,1

+4,4
+0,0

+0,0

+2,7

+3,0

+1,5

-43,6
+28,4

+6,6

-0,0
-19,0
-0,0
-20,3
-0,0

Vigas

+0,4

+0,0

+0,2

+0,0

+32,2

+37,1
+1,0
-1,1
-3,8
-0,0
-3,8

2@l6=

2¢16=

2¢16=

2¢16=

2¢16=

2@l6=

2@l6=

2@l6=

2¢l6=

2pl6=

2¢16=

2¢16=

2gl6=

2¢16=

2¢l6=

2016=

2¢l6=

2¢l6=

2016=

2016=

2¢16=

2¢l6=

2¢l6=

2¢l6=

2¢16=

2016=

2016=

2¢l6=

2¢l6=

2¢l6=

2¢l6=

2¢16=

2¢16=

2016=

2¢16=

2¢l6=

2¢16=

2¢l6=

2pl6=

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

2¢l6=

2pl6=

2gl6=

2¢16=

2016=

2pl6=

2pl6=

2¢l6=

2pl6=

2pl6=

2pl6=

2¢16=

2gl6=

2gl6=

2¢l6=

2¢16=

2pl6=

2pl6=

2¢16=

2¢16=

2pl6=

2¢l6=

2¢l6=

2pl6=

2pl6=

2¢16=

2¢16=

2pl6=

2gl6=

2¢l6=

2pl6=

2gl6=

2gl6=

2¢16=

2gl6=

2gl6=

2¢l6=

2pl6=

2pl6=

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

4,02

lestw8//20
lestw8//20
lestw@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
lestw8//20
lest@8//20
lest@8//20
lestw8//20
lest@8//20
leste8//20
lestw8//20
lestw8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
leste8//20
lestw8//20
lestw@8//20
lest@8//20
lest@8//20
lest@8//20
lest@8//20
leste8//20
lestw8//20
lestw8//20
lestw@8//20
lest@8//20
lest@8//20
lest@8//20
lestw8//20
lest@8//20
lest@8//20
lestw8//20
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Armaduras+esfor¢os pilares (Eixos principais.Majoradas)

Comp. Nd Mzd Myd As
Pilar Cotas (cm) Perfil (cm) | SkB/SkH (cm) Esbelt. B/H (kN) (kNm) (kNm) (cm2) Mont.-Ref. B/H Estribos
12 P7 +0/+260 30x25 260 299,00/299,00 34,53/41,43 N+ 154,97 14,89 15,33 8,04 4216 lest8//10
299,00/299,00 34,53/41,43 N- -0,01 0,00 0,00 _
299,00/299,00 34,53/41,43 Mz 148,39 14,64 15,10
299,00/299,00 34,53/41,43 My 92,46 9,88 15,62
299,00/299,00 34,53/41,43 >> 154,97 14,89 15,33
35 P6 +260/+555 30x25 295 383,50/383,50 44,28/53,14 N+ 211,03 26,17 9,87 12,06 416 leste8//10
383,50/383,50 44,28/53,14 N—- -0,01 0,00 0,00 2x1@l6/ _
383,50/383,50 44,28/53,14 Mz 118,49 45,41 5,44
383,50/383,50 44,28/53,14 My 141,87 15,16 33,70
383,50/383,50 44,28/53,14 >> 118,49 45,41 5,44
11 +0/+260 30x25 260 299,00/299,00 34,53/41,43 N+ 408,45 22,46 14,82 12,06 4216 leste8//10
299,00/299,00 34,53/41,43 N- -0,01 0,00 0,00 2xlel6/ _
299,00/299,00 34,53/41,43 Mz 401,87 22,22 14,59
299,00/299,00 34,53/41,43 My 269,56 14,25 15,24
299,00/299,00 34,53/41,43 >> 408,45 22,46 14,82
49 P1 +555/+850 25x25 295 383,50/383,50 53,14/53,14 N+ 59,55 8,47 19,79 8,04 4516 leste8//10
383,50/383,50 53,14/53,14 N—- -2,90 1,35 13,66 _
383,50/383,50 53,14/53,14 Mz 50,22 19,82 3,40
383,50/383,50 53,14/53,14 My 54,94 8,24 19,57
383,50/383,50 53,14/53,14 >> 59,55 8,47 19,79
28 +260/+555 25x25 295 383,50/383,50 53,14/53,14 N+ 139,77 13,86 24,58 8,04 4216 leste8//10
383,50/383,50 53,14/53,14 N- -12,97 0,27 17,29 _
383,50/383,50 53,14/53,14 Mz 104,48 28,23 5,96
383,50/383,50 53,14/53,14 My 135,16 13,63 24,36
383,50/383,50 53,14/53,14 >> 97,80 27,84 5,64
24 +170/+260 25x25 90 4216 leste8//10
1 +0/+170 25x25 170 4516 leste8//10
50 P2 +555/+850 25x40 295 383,50/383,50 53,14/33,21 N+ 91,90 10,95 17,01 12,06 4216 leste8//10
383,50/383,50 53,14/33,21 N—- -0,01 0,00 0,00 _ /2x1@l6
383,50/383,50 53,14/33,21 Mz 58,55 57,74 9,89
383,50/383,50 53,14/33,21 My 82,18 16,26 30,86
383,50/383,50 53,14/33,21 >> 58,55 57,74 9,89
29 +260/+555 25x40 295 383,50/383,50 53,14/33,21 N+ 230,26 30,17 39,93 12,06 4216 leste8//10
383,50/383,50 53,14/33,21 N- -0,01 0,00 0,00 _ /2xlel6
383,50/383,50 53,14/33,21 Mz 170,71 87,91 10,70
383,50/383,50 53,14/33,21 My 230,26 30,17 39,93
383,50/383,50 53,14/33,21 >> 163,33 87,63 10,33
26 +170/+260 25x40 90 103,50/103,50 14,34/8,96 N+ 332,00 16,94 6,64 12,06 4516 leste8//10
103,50/103,50 14,34/8,96 N- -0,01 0,00 0,00 _ /2x1pl6
103,50/103,50 14,34/8,96 Mz 174,32 35,86 3,91
103,50/103,50 14,34/8,96 My 307,51 9,04 10,21
103,50/103,50 14,34/8,96 >> 174,32 35,86 3,91
2 +0/+170 25x40 170 4216 leste8//10
_ /2x1@16
51 P2 +555/+850 25x40 295 383,50/383,50 53,14/33,21 N+ 71,92 63,45 9,75 12,06 4216 leste8//10
383,50/383,50 53,14/33,21 N- -0,29 33,96 8,08 _ /2x1e@l6
383,50/383,50 53,14/33,21 Mz 64,55 63,16 9,39
383,50/383,50 53,14/33,21 My 59,18 13,41 32,95
383,50/383,50 53,14/33,21 >> 64,55 63,16 9,39
30 +260/+555 25x40 295 383,50/383,50 53,14/33,21 N+ 155,42 12,32 39,41 12,06 4216 leste8//10
383,50/383,50 53,14/33,21 N- -8,26 25,19 26,09 _ /2x1pl6
383,50/383,50 53,14/33,21 Mz 144,07 82,74 8,34
383,50/383,50 53,14/33,21 My 155,42 12,32 39,41
383,50/383,50 53,14/33,21 >> 136,69 82,46 7,97
27 +170/+260 25x40 90 103,50/103,50 14,34/8,96 N+ 224,60 4,717 4,49 12,06 4516 lest8//10
103,50/103,50 14,34/8,96 N- -0,01 0,00 0,00 _ /2x1@16
103,50/103,50 14,34/8,96 Mz 166,11 35,30 7,57
103,50/103,50 14,34/8,96 My 166,11 35,30 7,57
103,50/103,50 14,34/8,96 >> 31,83 34,03 6,25
3 +0/+170 25x40 170 4016 leste8//10
_ /2x1@16
53 P4 +555/+850 30x25 295 383,50/383,50 44,28/53,14 N+ 227,58 20,58 32,90 12,06 4216 leste8//10
383,50/383,50 44,28/53,14 N- -0,01 0,00 0,00 2xl@l6/ _
383,50/383,50 44,28/53,14 Mz 136,66 32,45 18,61
383,50/383,50 44,28/53,14 My 122,50 13,79 42,29
383,50/383,50 44,28/53,14 >> 122,50 13,79 42,29
32 +260/+555 30x25 295 383,50/383,50 44,28/53,14 N+ 360,39 21,92 21,83 12,06 4516 leste8//10
383,50/383,50 44,28/53,14 N- -0,01 0,00 0,00 2x1e16/ _
383,50/383,50 44,28/53,14 Mz 206,88 42,92 12,26
383,50/383,50 44,28/53,14 My 171,94 15,26 43,43
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Armaduras+esfor¢os pilares (Eixos principais.Majoradas)

Comp. Nd Mzd Myd As
Pilar Cotas (cm) Perfil (cm) | SkB/SkH (cm) Esbelt. B/H (kN) (kNm) (kNm) (cm2) Mont.-Ref. B/H Estribos
383,50/383,50 44,28/53,14 >> 171,94 15,26 43,43
7 +0/4+260 30x25 260 299,00/299,00 34,53/41,43 N+ 530,25 21,76 23,39 12,06 4216 lest@8//10
299,00/299,00 34,53/41,43 N- -0,01 0,00 0,00 2x1@16/ _
299,00/299,00 34,53/41,43 Mz 523,67 21,63 23,25
299,00/299,00 34,53/41,43 My 523,67 21,63 23,25
299,00/299,00 34,53/41,43 >> 530,25 21,76 23,39
61 P9 +555/+826 40x25 271 623,30/411,74 53,98/57,05 N+ 56,78 12,92 31,68 12,06 4216 leste8//10
623,30/411,74 53,98/57,05 N- -0,01 0,00 0,00 2x1@l6/ _
623,30/411,74 53,98/57,05 Mz 43,04 31,01 22,91
623,30/411,74 53,98/57,05 My 41,24 11,85 37,89
623,30/411,74 53,98/57,05 >> 43,04 31,01 22,91
46 +520/+555 40x25 35 80,50/53,18 6,97/7,37 N+ 78,87 19,00 15,92 12,06 4216 leste8//10
80,50/53,18 6,97/7,37 N- -0,01 0,00 0,00 2xlel6/ _
80,50/53,18 6,97/7,37 Mz 78,87 19,00 15,92
80,50/53,18 6,97/7,37 My 78,50 7,23 28,44
80,50/53,18 6,97/7,37 >> 78,87 19,00 15,92
41 +260/+520 40x25 260 299,00/299,00 25,89/41,43 N+ 134,66 47,24 7,91 12,06 4216 leste8//10
299,00/299,00 25,89/41,43 N- -0,01 0,00 0,00 2x1@16/ _
299,00/299,00 25,89/41,43 Mz 134,66 47,24 7,91
299,00/299,00 25,89/41,43 My 41,46 5,17 51,11
299,00/299,00 25,89/41,43 >> 9,94 38,54 9,22
16 +0/+260 40x25 260 4216 leste8//10
2x1@l6/ _
63 P9 +555/+850 40x25 295 383,50/383,50 33,21/53,14 N+ 146,84 23,93 23,81 12,06 4216 leste8//15
383,50/383,50 33,21/53,14 N- -0,01 0,00 0,00 2xlel6/ _
383,50/383,50 33,21/53,14 Mz 100,67 32,53 18,61
383,50/383,50 33,21/53,14 My 60,78 11,24 56,38
383,50/383,50 33,21/53,14 >> 60,78 11,24 56,38
43 +260/+555 40x25 295 383,50/383,50 33,21/53,14 N+ 310,68 27,82 56,07 12,06 4516 leste8//15
383,50/383,50 33,21/53,14 N- -0,01 0,00 0,00 2x1e16/ _
383,50/383,50 33,21/53,14 Mz 236,73 44,21 31,20
383,50/383,50 33,21/53,14 My 98,91 11,09 85,70
383,50/383,50 33,21/53,14 >> 91,54 10,72 85,41
19 +0/+260 40x25 260 299,00/299,00 25,89/41,43 N+ 483,44 29,72 33,65 12,06 4216 leste8//10
299,00/299,00 25,89/41,43 N- -0,01 0,00 0,00 2x1@16/ _
299,00/299,00 25,89/41,43 Mz 282,07 23,96 20,02
299,00/299,00 25,89/41,43 My 473,11 25,26 34,21
299,00/299,00 25,89/41,43 >> 483,44 29,72 33,65
64 P11 +555/+850 25x40 295 383,50/383,50 53,14/33,21 N+ 91,59 26,76 24,62 16,08 4216 l+leste8//10
383,50/383,50 53,14/33,21 N- -0,01 0,00 0,00 _ /2x2p16
383,50/383,50 53,14/33,21 Mz 77,01 67,57 4,52
383,50/383,50 53,14/33,21 My 84,21 26,48 24,26
383,50/383,50 53,14/33,21 >> 77,01 67,57 4,52
48 +520/+555 25x40 35 45,50/45,50 6,30/3,94 N+ 205,85 33,10 40,89 16,08 4516 l+leste8//10
45,50/45,50 6,30/3,94 N- -35,87 17,22 48,91 _ /2x2p16
45,50/45,50 6,30/3,94 Mz 133,29 60,15 3,92
45,50/45,50 6,30/3,94 My -30,95 0,43 49,75
45,50/45,50 6,30/3,94 >> -35,00 1,29 49,43
44 +260/+520 25x40 260 338,00/338,00 46,83/29,27 N+ 336,26 40,97 43,96 16,08 4216 l+lestw8//10
338,00/338,00 46,83/29,27 N- - 6,28 27,55 _ /2x2@216
338,00/338,00 46,83/29,27 Mz 147,88 91,45 7,50
338,00/338,00 46,83/29,27 My - 1,23 29,88
338,00/338,00 46,83/29,27 >> 147,88 91,45 7,50
21 +0/+260 25x40 260 299,00/299,00 41,43/25,89 N+ 413,99 22,67 18,15 16,08 4216 l+leste8//10
299,00/299,00 41,43/25,89 N- - 10,76 0,27 _ /2x2@16
299,00/299,00 41,43/25,89 Mz 82,86 28,83 3,74
299,00/299,00 41,43/25,89 My 407,49 22,47 17,90
299,00/299,00 41,43/25,89 >> 413,99 22,67 18,15
65 P2 +555/+850 25x40 295 383,50/383,50 53,14/33,21 N+ 121,67 27,35 13,61 12,06 4216 leste8//10
383,50/383,50 53,14/33,21 N- -0,01 0,00 0,00 _ /2x1pl6
383,50/383,50 53,14/33,21 Mz 99,66 62,29 9,57
383,50/383,50 53,14/33,21 My 111,44 16,08 33,08
383,50/383,50 53,14/33,21 >> 99,66 62,29 9,57
45 +260/+555 25x40 295 383,50/383,50 53,14/33,21 N+ 243,06 18,65 44,36 12,06 4016 lest8//10
383,50/383,50 53,14/33,21 N- -12,50 22,83 28,22 _ /2x1@l6
383,50/383,50 53,14/33,21 Mz 167,09 79,51 11,75
383,50/383,50 53,14/33,21 My 243,06 18,65 44,36
383,50/383,50 53,14/33,21 >> 159,72 79,22 11,39
22 +0/+260 25x40 260 299,00/299,00 41,43/25,89 N+ 325,12 25,37 14,74 12,06 4216 leste8//10
299,00/299,00 41,43/25,89 N- -23,72 15,45 1,23 _ /2x1p@l6
299,00/299,00 41,43/25,89 Mz 84,17 32,26 4,08
299,00/299,00 41,43/25,89 My -17,22 12,06 2,64
299,00/299,00 41,43/25,89 >> 325,12 25,37 14,74
66 P10 +826/+850 50x25 24 31,20/31,20 2,16/4,32 N+ 162,71 28,07 12,43 20,11 4216 2est@8//10
31,20/31,20 2,16/4,32 N- -0,01 0,00 0,00 2x2916/2x1216
31,20/31,20 2,16/4,32 Mz 120,27 33,82 4,47
31,20/31,20 2,16/4,32 My 124,15 19,70 64,07
31,20/31,20 2,16/4,32 >> 87,79 25,01 49,72
62 +555/+826 50x25 271 352,30/352,30 24,41/48,82 N+ 217,57 18,47 29,00 20,11 4516 2est@8//10
352,30/352,30 24,41/48,82 N- -0,01 0,00 0,00 2x2216/2x1216
352,30/352,30 24,41/48,82 Mz 136,23 38,10 14,88
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Armaduras+esfor¢os pilares (Eixos principais.Majoradas)

Comp. Nd Mzd Myd As
Pilar Cotas (cm) Perfil (cm) | SkB/SkH (cm) Esbelt. B/H (kN) (kNm) (kNm) (cm2) Mont.-Ref. B/H Estribos
352,30/352,30 24,41/48,82 My 147,41 14,65 82,72
352,30/352,30 24,41/48,82 >> 143,19 14,47 82,58
47 +520/+555 50x25 35 45,50/45,50 3,15/6,30 N+ 407,43 10,40 12,69 20,11 4216 2est@8//10
45,50/45,50 3,15/6,30 N- -0,01 0,00 0,00 2x2016/2x1216
45,50/45,50 3,15/6,30 Mz 268,66 43,55 27,16
45,50/45,50 3,15/6,30 My 194,46 3,89 53,26
45,50/45,50 3,15/6,30 >> 268,66 43,55 27,16
42 +260/+520 50x25 260 338,00/338,00 23,42/46,83 N+ 481,71 24,62 149,83 20,11 4216 2est@8//10
338,00/338,00 23,42/46,83 N—- -0,01 0,00 0,00 2x2@16/2x1@16
338,00/338,00 23,42/46,83 Mz 265,38 58,34 10,46
338,00/338,00 23,42/46,83 My 100,41 11,03 145,45
338,00/338,00 23,42/46,83 >> 73,28 9,81 144,20
18 +0/+260 50x25 260 4516 2est@8//10
2x2016/2x1216
67 P3 +850/+911 40x25 61 79,30/79,30 6,87/10,99 N+ 66,54 24,69 9,32 12,06 4216 lest8//10
79,30/79,30 6,87/10,99 N- -0,01 0,00 0,00 2x1lel6/ _
79,30/79,30 6,87/10,99 Mz 64,48 35,19 15,61
79,30/79,30 6,87/10,99 My 64,48 35,19 15,61
79,30/79,30 6,87/10,99 >> 64,48 35,19 15,61
52 +555/+850 40x25 295 383,50/383,50 33,21/53,14 N+ 118,29 10,73 10,04 12,06 4216 leste8//10
383,50/383,50 33,21/53,14 N—- -0,01 0,00 0,00 2x1@l6/ _
383,50/383,50 33,21/53,14 Mz 80,54 27,33 4,45
383,50/383,50 33,21/53,14 My 66,45 8,74 54,53
383,50/383,50 33,21/53,14 >> 66,45 8,74 54,53
31 +260/+555 40x25 295 383,50/383,50 33,21/53,14 N+ 199,92 15,59 8,24 12,06 4216 leste8//10
383,50/383,50 33,21/53,14 N- -0,01 0,00 0,00 2xlel6/ _
383,50/383,50 33,21/53,14 Mz 173,18 43,56 9,49
383,50/383,50 33,21/53,14 My 111,05 6,71 64,04
383,50/383,50 33,21/53,14 >> 152,14 15,36 65,03
4 +0/+260  40x25 260 416 lest@8//10
2x1216/ _
68 P5 +850/+911 30x25 61 79,30/79,30 9,16/10,99 N+ 129,21 30,50 31,51 12,06 4216 leste8//10
79,30/79,30 9,16/10,99 N- 0,01 0,00 0,00 2xlel6/ _
79,30/79,30 9,16/10,99 Mz 127,66 31,68 32,50
79,30/79,30 9,16/10,99 My 127,66 31,68 32,50
79,30/79,30 9,16/10,99 >> 127,66 31,68 32,50
54 +555/+850 30x25 295 383,50/383,50 44,28/53,14 N+ 266,61 25,27 36,92 12,06 4216 leste8//10
383,50/383,50 44,28/53,14 N- -0,01 0,00 0,00 2xl@l6/ _
383,50/383,50 44,28/53,14 Mz 173,86 30,35 23,20
383,50/383,50 44,28/53,14 My 149,76 13,37 47,32
383,50/383,50 44,28/53,14 >> 149,76 13,37 47,32
33 +260/+555 30x25 295 383,50/383,50 44,28/53,14 N+ 461,22 35,65 42,28 12,06 4516 leste8//10
383,50/383,50 44,28/53,14 N- -0,01 0,00 0,00 2x1e16/ _
383,50/383,50 44,28/53,14 Mz 328,79 45,24 27,93
383,50/383,50 44,28/53,14 My 223,76 16,36 55,20
383,50/383,50 44,28/53,14 >> 461,22 35,65 42,28
9 +0/+260 30x25 260 299,00/299,00 34,53/41,43 N+ 623,23 31,17 32,27 12,06 4216 leste8//10
299,00/299,00 34,53/41,43 N- -0,01 0,00 0,00 2x1@16/ _
299,00/299,00 34,53/41,43 Mz 616,65 31,04 32,14
299,00/299,00 34,53/41,43 My 616,65 31,04 32,14
299,00/299,00 34,53/41,43 >> 623,23 31,17 32,27
69 P3 +850/+1008 40x25 158 205,40/205,40 17,79/28,46 N+ 86,48 39,26 7,70 12,06 4216 leste8//10
205,40/205,40 17,79/28,46 N—- -0,01 0,00 0,00 2xlel6/ _
205,40/205,40 17,79/28,46 Mz 81,15 42,09 5,84
205,40/205,40 17,79/28,46 My 62,01 27,38 10,04
205,40/205,40 17,79/28,46 >> 81,15 42,09 5,84
55 +555/+850 40x25 295 383,50/383,50 33,21/53,14 N+ 200,89 23,67 16,70 12,06 4516 leste8//10
383,50/383,50 33,21/53,14 N- -0,01 0,00 0,00 2xlel6/ _
383,50/383,50 33,21/53,14 Mz 126,29 33,19 8,51
383,50/383,50 33,21/53,14 My 100,13 13,96 57,65
383,50/383,50 33,21/53,14 >> 100,13 13,96 57,65
34 +260/+555 40x25 295 383,50/383,50 33,21/53,14 N+ 316,87 20,37 13,00 12,06 4216 lest@8//10
383,50/383,50 33,21/53,14 N—- -0,01 0,00 0,00 2xlel6/ _
383,50/383,50 33,21/53,14 Mz 234,47 43,26 11,79
383,50/383,50 33,21/53,14 My 280,18 15,24 69,94
383,50/383,50 33,21/53,14 >> 122,43 10,42 63,62
10 +0/+260 40x25 260 4216 leste8//10
2x1@l6/ _
70 P12 +850/+1008 30x25 158 205,40/205,40 23,72/28,46 N+ 4,91 19,17 4,20 8,04 4216 leste8//10
205,40/205,40 23,72/28,46 N- -1,63 19,43 8,01 _
205,40/205,40 23,72/28,46 Mz 2,60 26,33 4,88
205,40/205,40 23,72/28,46 My 0,53 16,63 11,57
205,40/205,40 23,72/28,46 >> 2,60 26,33 4,88
73 P8 +850/+1098 25x25 248 322,40/322,40 44,67/44,67 N+ 26,29 3,79 5,01 12,57 4016 leste8//10
322,40/322,40 44,67/44,67 N- -0,01 0,00 0,00 2x1212/2x1212
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Armaduras+esfor¢os pilares (Eixos principais.Majoradas)

Comp. Nd Mzd Myd As
Pilar Cotas (cm) Perfil (cm) | SkB/SkH (cm) Esbelt. B/H (kN) (kNm) (kNm) (cm2) Mont.-Ref. B/H Estribos
322,40/322,40 44,67/44,67 Mz 19,17 8,34 7,56
322,40/322,40 44,67/44,67 My 13,94 8,12 7,35
322,40/322,40 44,67/44,67 >> 19,17 8,34 7,56
58 +555/+850 25x25 295 383,50/383,50 53,14/53,14 N+ 240,08 22,63 17,59 12,57 4216 leste8//10
383,50/383,50 53,14/53,14 N—- -0,01 0,00 0,00 2x1012/2x1212
383,50/383,50 53,14/53,14 Mz 159,78 28,34 12,62
383,50/383,50 53,14/53,14 My 142,07 13,25 28,00
383,50/383,50 53,14/53,14 >> 142,07 13,25 28,00
38 +260/+555 25x25 295 383,50/383,50 53,14/53,14 N+ 508,77 30,03 25,00 12,57 4216 leste8//10
383,50/383,50 53,14/53,14 N- -0,01 0,00 0,00 2x1012/2x112
383,50/383,50 53,14/53,14 Mz 357,66 41,35 20,40
383,50/383,50 53,14/53,14 My 315,55 19,94 36,34
383,50/383,50 53,14/53,14 >> 357,66 41,35 20,40
15 +0/+260 25x25 260 4516 leste8//10
2x1e12/2x1212
74 P13 +850/+1098 25x25 248 322,40/322,40 44,67/44,67 N+ 38,64 6,45 13,96 8,04 4216 leste8//15
322,40/322,40 44,67/44,67 N— -0,01 0,00 0,00 _
322,40/322,40 44,67/44,67 Mz 33,41 6,24 13,75
322,40/322,40 44,67/44,67 My 33,41 6,24 13,75
322,40/322,40 44,67/44,67 >> 33,41 6,24 13,75
75 P3 +991/+1098 40x25 107 139,10/139,10 12,05/19,27 N+ 38,50 12,68 9,58 12,06 4216 leste8//10
139,10/139,10 12,05/19,27 N- -0,01 0,00 0,00 2x1@l6/ _
139,10/139,10 12,05/19,27 Mz 27,03 12,85 17,52
139,10/139,10 12,05/19,27 My 34,89 6,89 20,16
139,10/139,10 12,05/19,27 >> 27,03 12,85 17,52
71 +850/+991 40x25 141 183,30/183,30 15,87/25,40 N+ 90,65 13,04 9,76 12,06 4216 leste8//10
183,30/183,30 15,87/25,40 N- -0,01 0,00 0,00 2xlel6/ _
183,30/183,30 15,87/25,40 Mz 85,90 13,36 27,84
183,30/183,30 15,87/25,40 My 85,90 13,36 27,84
183,30/183,30 15,87/25,40 >> 85,90 13,36 27,84
56 +555/+850 40x25 295 383,50/383,50 33,21/53,14 N+ 141,31 17,74 17,76 12,06 4216 lest8//10
383,50/383,50 33,21/53,14 N- -0,01 0,00 0,00 2x1el6/ _
383,50/383,50 33,21/53,14 Mz 99,91 30,56 8,61
383,50/383,50 33,21/53,14 My 79,10 11,60 47,19
383,50/383,50 33,21/53,14 >> 79,10 11,60 47,19
36 +260/+555 40x25 295 383,50/383,50 33,21/53,14 N+ 269,24 23,81 12,40 12,06 4216 leste8//10
383,50/383,50 33,21/53,14 N—- -0,01 0,00 0,00 2x1@l6/ _
383,50/383,50 33,21/53,14 Mz 215,28 44,69 11,71
383,50/383,50 33,21/53,14 My 172,93 16,13 61,12
383,50/383,50 33,21/53,14 >> 165,55 15,77 60,84
13 +0/+260 40x25 260 4216 leste8//10
2x1@l6/ _
76 P8 +991/+1098 25x25 107 139,10/139,10 19,27/19,27 N+ 18,03 4,93 11,51 12,57 4516 leste8//10
139,10/139,10 19,27/19,27 N- -0,01 0,00 0,00 2x1@12/2x1@12
139,10/139,10 19,27/19,27 Mz 17,18 6,45 1,09
139,10/139,10 19,27/19,27 My 6,51 4,77 23,53
139,10/139,10 19,27/19,27 >> 6,51 4,77 23,53
72 +850/+991 25x25 141 183,30/183,30 25,40/25,40 N+ 66,88 7,12 4,31 12,57 4216 leste8//10
183,30/183,30 25,40/25,40 N- -0,01 0,00 0,00 2x1012/2x1212
183,30/183,30 25,40/25,40 Mz 66,88 7,12 4,31
183,30/183,30 25,40/25,40 My 38,01 2,10 7,54
183,30/183,30 25,40/25,40 >> 66,88 7,12 4,31
57 +555/+850 25x25 295 383,50/383,50 53,14/53,14 N+ 282,13 19,72 16,89 12,57 4216 leste8//10
383,50/383,50 53,14/53,14 N- -0,01 0,00 0,00 2x1012/2x1212
383,50/383,50 53,14/53,14 Mz 175,34 30,97 10,57
383,50/383,50 53,14/53,14 My 163,90 11,97 27,13
383,50/383,50 53,14/53,14 >> 175,34 30,97 10,57
37 +260/+555 25x25 295 383,50/383,50 53,14/53,14 N+ 527,86 25,82 26,92 12,57 4516 leste8//10
383,50/383,50 53,14/53,14 N- -0,01 0,00 0,00 2x1e12/2x1212
383,50/383,50 53,14/53,14 Mz 328,34 43,36 19,08
383,50/383,50 53,14/53,14 My 355,53 19,07 37,29
383,50/383,50 53,14/53,14 >> 328,34 43,36 19,08
14 +0/+260 25x25 260 4216 lest@8//10
2x1@12/2x1@12
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MURO DE CAVE MC1

Cotas(cm) Reacgdes Horiz.+-(kN/m) (sem majorar)

170 4,585 -2,774

0 16,530 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yg,Zg)
170 19 9,720 (0,00;-0,00;1,00)

170 20 9,720 (0,00;-0,00;1,00)

0 2 19,441 (0,00;-0,00;1,00)

0 3 19,441 (0,00;-0,00;1,00)

Cotas(cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 170; 25/ 25; @12//15 212//30 212//15 212//30 3@l2
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 170; 25/ 25; 0,03/ 0,02 (< 0,30)

SAPATA MURO

Largura(cm) Altura(cm) AL AT

Ponteira 75 80 @l6//5 @l6//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,124 (< 0,250)
Largura da reacgao do terreno (cm): 75

MURO DE CAVE MC2

Cotas (cm) Reacg¢des Horiz.+-(kN/m) (sem majorar)

170 4,585 -0,605

0 14,360 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yg, Zg)
170 18 6,992 (0,00;-0,00;1,00)

170 19 6,992 (0,00;-0,00;1,00)

01 13,985 (0,00;-0,00;1,00)

0 2 13,985 (0,00;-0,00;1,00)

Cotas(cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 170; 25/ 25; @12//15 212//30 @12//15 @12//30 3@l2
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 170; 25/ 25; 0,02/ 0,02 (< 0,30)

SAPATA MURO

Largura(cm) Altura(cm) AL AT

Ponteira 75 80 @l6//5 @l6//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,082 (< 0,250)
Largura da reacgao do terreno (cm): 75

MURO DE CAVE MC3

Cotas (cm) Reacg¢des Horiz.+—(kN/m) (sem majorar)

260 10,725 -9,692

0 41,867 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yq, Zg)
260 546 0,107 (1,00;0,00;0,00)

260 24 2,789 (1,00;0,00;0,00)

260 112 5,363 (1,00;0,00;0,00)

260 95 4,022 (1,00;0,00;0,00)

260 564 1,341 (1,00;0,00;0,00)

260 565 1,341 (1,00;0,00;0,00)

260 21 1,341 (1,00;0,00;0,00)

0 4 16,088 (1,00;0,00;0,00)

01 16,088 (1,00;0,00;0,00)

Cotas (cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 260; 25/ 25; @12//15 @12//25 @12//15 @12//15 312
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 260; 25/ 25; 0,05/ 0,06 (< 0,30)

SAPATA MURO

Muros Cave / Contengéo
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Largura(cm) Altura(cm) AL AT

Ponteira 80 80 @l6//5 @l6//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,238 (< 0,250)

Largura da reacgao do terreno (cm): 80

MURO DE CAVE MC4

Cotas(cm) Reacgdes Horiz.+-(kN/m) (sem majorar)

260 12,238 -4,240

0 36,415 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yqg, Zg)

260 30 0,000 (0,00;0,00;0,00)

260 579 1,609 (1,00;0,00;0,00)

260 315 4,290 (1,00;0,00;0,00)

260 299 5,363 (1,00;0,00;0,00)

260 285 5,363 (1,00;0,00;0,00)

260 269 5,363 (1,00;0,00;0,00)

260 253 5,363 (1,00;0,00;0,00)

260 237 5,363 )

260 219 5,363 )

260 203 3,110 (1,00;0,00;0,00)
)

(

(

(

(

(

(1,00;0,00;0,00

(

(
260 571 0,483 (1,00;0,00;0,00

1

(

(

(

(

(

(

1,00;0,00;0,00

260 27 2,199 (1,00;0,00;0,00)
260 187 2,199 (1,00;0,00;0,00
260 186 2,735
260 170 5,363
260 154 5,363

)
1,00;0,00;0,00)
1,00;0,00;0,00)
1,00;0,00;0,00)
260 138 3,218 (1,00;0,00;0,00)
260 566 1,341 (1,00;0,00;0,00)
260 546 2,145 (1,00;0,00;0,00)
260 24 1,341 (1,00;0,00;0,00)

0 10 41,721 (1,00;0,00;0,00)

0 7 67,568 (1,00;0,00;0,00)

0 4 25,847 (1,00;0,00;0,00)

Cotas(cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 260; 25/ 25; @12//15 @12//25 @12//15 @12//20 3@l2
Cotas (cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 260; 25/ 25; 0,05/ 0,06 (< 0,30)

SAPATA MURO

Largura(cm) Altura(cm) AL AT

Ponteira 75 80 @l6//5 @l6//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,160 (< 0,250)
Largura da reacgao do terreno (cm): 75

MURO DE CAVE MC5

Cotas (cm) Reacg¢des Horiz.+-(kN/m) (sem majorar)

260 17,462 -3,137

0 35,313 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yg,Zg)
260 35 18,876 (1,00;0,00;0,00)

260 33 19,520 (1,00;0,00;0,00)
260 370 3,325 (1,00;0,00;0,00)
260 352 4,290 (1,00;0,00;0,00)
260 567 2,038 (1,00;0,00;0,00)
260 332 0,804 (1,00;0,00;0,00)
260 579 0,644 (1,00;0,00;0,00)
260 331 1,341 (1,00;0,00;0,00)
260 30 1,073 (1,00;0,00;0,00)
0 13 51,909 (1,00;0,00;0,00)
0 10 51,909 (1,00;0,00;0,00)

Muros Cave / Contengéo

Pagina2de 5



Cotas(cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 260; 25/ 25; @12//15 @12//20 212//15 @12//15 3@l2
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 260; 25/ 25; 0,04/ 0,05 (< 0,30)

SAPATA MURO

Largura(cm) Altura(cm) AL AT

Ponteira 75 80 @l6//5 @l6//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,079 (< 0,250)
Largura da reacgao do terreno (cm): 75

MURO DE CAVE MC6

Cotas (cm) Reacgdes Horiz.+-(kN/m) (sem majorar)

260 10,725 -7,194

0 39,369 0,000

Cotas (cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yq, Zg)
260 469 0,000 (0,00;0,00;-0,00)

260 37 0,804 (0,00;0,00;-1,00)
260 468 0,804 (0,00;0,00;-1,00
260 519 2,681 (0,00;0,00;-1,00
260 467 2,681 (0,00;0,00;-1,00
260 517 2,842 (0,00;0,00;-1,00
260 36 2,842 (0,00;0,00;-1,00)
260 466 13,246 (0,00;0,00;-1,00)

260 35 13,246 (0,00;0,00;-1,00)

0 14 39,147 (0,00;0,00;-1,00)

0 13 39,147 (0,00;0,00;-1,00)

Cotas(cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 260; 25/ 25; @12//15 @12//30 @12//15 @12//10 3@l2
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ (mm)

0/ 260; 25/ 25; 0,12/ 0,07 (< 0,30)

SAPATA MURO

Largura(cm) Altura(cm) AL AT

Ponteira 135 80 @l16//5 @16//5

DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,081 (< 0,250)

)
)
)
)

Largura da reacgao do terreno (cm): 135

MURO DE CAVE MC7

Cotas (cm) Reacgles Horiz.+-(kN/m) (sem majorar)

260 11,685 -11,719

0 43,895 0,000

Cotas(cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yg,Zg)
260 37 0,000 (0,00;0,00;0,00)

260 583 0,751 (1,00;0,00;0,00)
260 469 0,751 (1,00;0,00;0,00)
260 470 1,931 (1,00;0,00;0,00)
260 549 2,681 (1,00;0,00;0,00)
260 456 3,432 (1,00;0,00;0,00)
260 443 5,363 (1,00;0,00;0,00)
260 430 5,363 (1,00;0,00;0,00)
260 417 5,363 (1,00;0,00;0,00)
260 404 5,363 (1,00;0,00;0,00)
260 391 5,363 (1,00;0,00;0,00)
260 378 5,363 (1,00;0,00;0,00)
260 360 4,719 (1,00;0,00;0,00)
260 341 2,413 (1,00;0,00;0,00)
260 550 0,375 (1,00;0,00;0,00)
260 551 0,268 (1,00;0,00;0,00)
260 340 1,341 (1,00;0,00;0,00)

Muros Cave / Contengéo
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260 31 1,073 (1,00;0,00;0,00)
0 14 51,909 (1,00;0,00;0,00)
0 11 51,909 (1,00;0,00;0,00)

Cotas (cm) eI/eS(cm)

Ref.Long.
0/ 260; 25/ 25;

Cotas(cm) eI/eS(cm)

0/ 260; 25/ 25;
SAPATA MURO

INTRADORSO:Al/At EXTRADORSO:Al/At

212//15 ©12//15 @12//15 12//15 3212
FISSURA INTRADOS/TARDOZ
0,04/ 0,03 (< 0,30)

Largura(cm) Altura(cm) AL AT

Ponteira 75 80 @l6//5 @l16//5
DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa ): 0,238

Largura da reacgao do terreno (cm): 75

MURO DE CAVE MCS8

Cotas (cm) Reacg¢des Horiz.+-(kN/m)
260 10,725 -15,461

0 47,636 0,000

(sem majorar)

Cotas(cm) N6 Impulso (kN) (n/majorado) Vector (Xg,Yg,Zg)
260 349 0,000 (0,00;0,00;-0,00)

260 32 1,555 (0,00;0,00;-1,00)

260 541 1,555 (0,00;0,00;-1,00)

260 348 2,681 (0,00;0,00;-1,00)

260 537 2,681 (0,00;0,00;-1,00)

260 347 2,681 (0,00;0,00;-1,00)

260 534 2,681 (0,00;0,00;-1,00)

260 346 2,628 (0,00;0,00;-1,00)

260 345 2,681 (0,00;0,00;-1,00)

260 531 2,681 (0,00;0,00;-1,00)

260 344 2,681 (0,00;0,00;-1,00)

260 528 2,628 (0,00;0,00;-1,00)

260 343 2,681 (0,00;0,00;-1,00)

260 525 2,520 (0,00;0,00;-1,00)

260 342 2,681 (0,00;0,00;-1,00)

260 521 0,429 (0,00;0,00;-1,00)

260 341 0,536 (0,00;0,00;-1,00)

260 550 0,375 (0,00;0,00;-1,00)

260 551 0,268 (0,00;0,00;-1,00)

260 340 1,341 (0,00;0,00;-1,00)

260 31 1,073 (0,00;0,00;-1,00)

0 12 39,039 (0,00;0,00;-1,00)

0 11 39,039 (0,00;0,00;-1,00)

Cotas (cm) eI/eS(cm) INTRADORSO:Al/At EXTRADORSO:Al/At
Ref.Long.

0/ 260; 25/ 25; @12//15 @12//30 @12//15 @12//5 3@l12
Cotas(cm) eI/eS(cm) FISSURA INTRADOS/TARDOZ

0/ 260; 25/ 25; 0,07/ 0,07 (< 0,30)

SAPATA MURO
Largura(cm) Altura(cm) AL AT
Ponteira 105 80 @l16//5 @16//5
DIMENSIONAMENTO DA SAPATA

Tensdo maxima no terreno ( MPa

Largura da reaccao do terreno

Muros Cave / Contengéo

(cm) :
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