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1. INTRODUCAO

Este memorial de célculo apresenta o dimensionamento e verificacao de pilares, vigas
e fundagdes de acordo com as diretrizes estabelecidas pela NBR 6118:2014 da
Construcao da Clinica de Servigo de Psicologia Aplicada (SPA) da UFJ, localizada em
Jatai, Goids, com destaque para o Projeto Estrutural de Concreto Armado. O projeto foi
elaborado para atender as necessidades operacionais da UFJ, garantindo conforto,
funcionalidade e segurancga para os usuarios, a0 mesmo tempo em que respeita as normas

e exigeéncias legais vigentes, incluindo diretrizes de sustentabilidade.

2. OBJETIVO

O objetivo deste documento ¢ detalhar as etapas de céalculo para os elementos
estruturais, incluindo os critérios de dimensionamento, verificagdes e seguranca

conforme os estados limites ultimos (ELU) e estados limites de servi¢o (ELS)

3. SUPERESTRUTURA
3.1 VIGAS

3.1.1 DIMENSIONAMENTO

CALCULO DO MOMENTO FLETOR RESISTENTE
Norma: ABNT NBR 6118:2023 - Projeto de Estruturas de Concreto
Formula: Mgy = f.q -W Onde:

e My, = Momento resistente da viga
e f.q = Resisténcia de calculo do concreto

e W =modulo de resisténcia da se¢do
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CALCULO DO ESFORCO CORTANTE

Norma: ABNT NBR 6118:2023
Formula: Vpy = a. f.4 . by, .d Onde:

e Vg4 =resisténcia a forca cortante
e a = coeficiente da norma
e b, = largura da viga

e d = altura util da se¢ao
VERIFICACAO DA FLECHA

Norma: ABNT NBR 6118:2023

swL*
384EI

Formula: A= Onde:

o A =flecha (deformagao vertical)

e w = carga distribuida

e L =comprimento da viga

e E =moddulo de elasticidade do concreto

e I =momento de inércia da se¢do

CALCULO DA TAXA DE ARMADURA

Norma: ABNT NBR 6118:2023

4s_ Onde:
d

Foérmula: p = >

e p =taxa de armadura
e A, =éreade aco da armadura

e b, =largura da viga
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e d=altura atil

DETERMINACAO DA FORCA DE SUSPENSAO

A forga a ser transferida pela armadura de suspensao pode ser determinada por:

Onde:

e T, =forg¢a em cada barra de suspensao (kN)
e I, =esforgo cortante a ser transferido (kN)

e n=numero de barras da armadura de suspensao

Area de Aco Necessaria

Ts
A= —
y fyd

e A, =area de ago necessaria (cm?)

e T, =forca de suspensdo (kN)

e fyq= resisténcia de calculo do ago (fyq = f/—i)

VERIFICACAO DA ANCORAGEM

A ancoragem das barras deve garantir a transmissao dos esfor¢os de maneira eficiente.

O comprimento de ancoragem ¢ calculado por:

_2 e

l,y=—.
b4de

Onde:

e [, = comprimento de ancoragem necessario (cm)
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e (= diametro da barra de aco (mm)

e Tpq = tensdo de aderéncia de célculo entre ago e concreto (MPa)

Caso as barras ndo tenham comprimento suficiente para ancoragem, devem ser adotadas

ganchos ou soldagem para garantir a transferéncia de esforgos.
DISPOSICAO DA ARMADURA DE SUSPENSAO

e As barras devem ser posicionadas verticalmente ao longo da altura da viga
principal.

o Em vigas com vigas secunddrias apoiadas, a armadura de suspensdo deve ser
conectada a armadura de flexao superior da viga principal.

e Se necessario, estribos adicionais podem ser adotados para garantir o

confinamento da regido e evitar fissuracao excessiva.

VERIFICACAO DA ANCORAGEM

A ancoragem das barras deve garantir a transmissao dos esfor¢os de maneira eficiente.

O comprimento de ancoragem ¢ calculado por:

_90 I

L, =—.
b 4‘de

Onde:

e [, = comprimento de ancoragem necessario (cm)
e (= diametro da barra de aco (mm)

e Tpq = tensdo de aderéncia de célculo entre ago e concreto (MPa)

Caso as barras ndo tenham comprimento suficiente para ancoragem, devem ser adotadas

ganchos ou soldagem para garantir a transferéncia de esforgos.
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VERIFICACAO DA FISSURACAO

Norma: ABNT NBR 6118:2014

Formula: w4, = i—i .% Onde:
* Wy = abertura maxima de fissura
e E;=modulo de elasticidade do aco
e E_.=moddulo de elasticidade do concreto
e f, =tensdo no aco

e p=taxa de armadura

3.2 PILARES

Este documento apresenta todas as etapas de dimensionamento de pilares conforme a
NBR 6118:2014, abrangendo os Estados Limites Ultimos (ELU) e Estados Limites de
Servico (ELS).

3.2.1 CLASSIFICACAO DOS PILARES

PILARES CURTO E ESBELTO

Critério:

e O coeficiente de esbeltez ¢ dado por: A = LT" Onde:

e Ly =comprimento de flambagem

e 1i=raio de giragdo da secdo transversal

e Se A< Aym, o pilar € considerado curto.

e Se A= Aym, o pilar é considerado esbelto e os efeitos de segunda ordem devem

ser considerados.
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PILARES DE SECAO RETANGULAR E CIRCULAR

e A secdo do pilar pode ser retangular ou circular, influenciando os calculos de

resisténcia e estabilidade.

3.2.2 DIMNSIONAMENTO

3.2.2.1 ESTADO LIMITE ULTIMO

CAPACIDADE AXIAL

Férmula Geral: Np; = f.q.Ac. +fyq - As, Onde:
e Ng4 = resisténcia axial do pilar
e A= area da secdo de concreto
e A =area da armadura longitudinal

e f.q = resisténcia de célculo do concreto

* fyq = resisténcia de calculo do ago

VERIFICACAO AO MOMENTO FLETOR

Para agdes combinadas (for¢a normal + momento fletor), utilizamos a Interaciao

Normal-Momento, que pode ser representada por diagramas de interagao.
Mpg = @ . fea -Ac-d
Onde:

e (¢ = fator de reducdo de resisténcia

e d = altura util da segdo
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CONSIDERACAO DOS EFEITOS DE SEGUNDA ORDEM

Quando A indica esbeltez elevada, as agdes devem ser corrigidas conforme a Analise de
Segunda Ordem, incluindo o célculo do Momento de Segunda Ordem: M, =

¥, - M;, Onde:

e M, = momento fletor total considerando efeitos de segunda ordem
e M,;=momento inicial

e Y, = coeficiente de amplificacdo de momento

3.2.2.2 ESTADO LIMITE DE SERVICO (ELS)

LIMITACAO DAS DEFORMACOES

: . . e N
A verificagio da deformagdo excessiva é feita por: A, 5, = —= Onde:
ECAC

Apax = deformag@o maxima

N4 = forg¢a normal solicitante

e E.=mddulo de elasticidade do concreto

A, = érea da secao transversal

CONTROLE DA FISSURACAO

A fissuragao deve ser controlada por meio da taxa minima de armadura e do

E,
espagcamento das barras: Wy, 4, = E—S . % , Onde:
Cc

*  Wpay = abertura maxima de fissura
e E,=modulo de elasticidade do aco

e fs=tensdo no aco
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e p =taxa de armadura

3.3 LAJES
3.3.1 DIMENSIONAMENTO

3.3.1.1 ESTADO LIMITE ULTIMO (ELU)

MOMENTO RESISTENTE

Para lajes biapoiadas ou continuas, o momento fletor ¢ calculado conforme:
Mg, = «a.q. 12

Onde:

Msp = Momento solicitante de projeto (kN.m/m)

a = Coeficiente dependente do tipo de apoio (ver tabela da NBR 6118)
q =Carga total de projeto (kN/m?)

[ = Vao dalaje (m)

VERIFICACAO DA ARMADURA DE FLEXAO

A armadura ¢ dimensionada para resistir ao momento atuante:
Mgp < Mpp
MRD = O(C.fcd.b.d.(l—O,S. }\)

Mgp = Momento resistente (kN. m/m)

a. = 0,85 (coeficiente do concreto)

fca = Resisténcia de calculo do concreto (MPa)

b = Largura da laje (m)

d = Altura util da laje (m)

A = Parametro de profundidade relativa da linha neutra

AREA DE ARMADURA
MSD
A =
fyd Z

Ag = Area de armadura (cm?m)
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Msp = Momento solicitante (kN.m/m)
fya = Resisténcia de calculo do ago (MPa)
z =Brago de alavanca da forg¢a interna (~0,9d)

VERIFICACAO AO CISALHAMENTO
A resisténcia ao cisalhamento ¢ dada por:
VRA2=0a v*¥fecd*b*d
Vep2 = @y . feq b .d

Com a,, conforme a NBR 6118. Se Vg > Vipo, € necessaria armadura transversal:

A sw=(V sd-V Rd2)/(f yd * d)

VSD - VRDZ

fyd .d
3.3.1.2 ESTADO LIMITE SERVICO (ELS)

Ay =

VERIFICACAO DA FLECHA

A flecha total deve ser:

1
Atotar= ﬁ

A flecha adicional (ap6s aplicacdo das cargas permanentes) deve ser:

1
Agdcional = %

A flecha pode ser estimada por:

5.q.0*
A= 1
384 E, .1,

E. = Moddulo de elasticidade do concreto (MPa)

I.; = Momento de inércia equivalente da laje (m?)
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VERIFICACAO DA FISSURACAO

A fissuracdo deve ser controlada para ambientes agressivos:
Wmax < 0.3 mm
Para ambientes normais:

Wmax < 0.4 mm

A tensdo na armadura deve ser limitada:

05 = 0.6 -fyk
CONTROLE DE VIBRACAO

A frequéncia natural da laje deve ser maior que 5 Hz:

1 [k
S 2mm

f

Onde ¢ a rigidez da laje e é a massa por unidade de area.
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3.4 CRITERIOS DE PROJETO

Dados da obra

A obra refere-se a uma estrutura projetada em sapatas, pilares, vigas, lajes e reservatorio
em concreto armado. O projeto € composto por cinco pavimentos conforme descrito na
tabela a seguir.

Pavimentos da estrutura:

Pavimento Altura (cm) Nivel (cm)
Caixa de agua 185 795
Barrilete 210 610
V. cobertura 120 400
V. invertida 280 280
V. Baldrame 10 0

Objetivo do memorial

O objetivo desta memoria de célculo ¢ apresentar as especificacdes de materiais,
critérios de calculo, o modelo estrutural e os principais resultados de andlise e
dimensionamento dos elementos da estrutura em concreto armado.

Normas relacionadas ao projeto

Os principais critérios adotados neste projeto, referente aos materiais utilizados e
dimensionamento das pecas de concreto seguem prescrigdes normativas.

Normas:
- ABNT NBR 14931:2004 - Execucdo de estruturas de concreto - Procedimento

- ABNT NBR 6118:2014 - Projeto de estruturas de concreto - Procedimento
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- ABNT NBR 6120:1980 - Cargas para o calculo de estruturas de edificacdes
- ABNT NBR 6123:1988 - Forgas devidas ao vento em edifica¢des
- ABNT NBR 7480:2007 - A¢o destinado a armaduras para estruturas de concreto armado - Especificagdo

- ABNT NBR 8681:2003 - A¢des e seguranga nas estruturas — Procedimento

Critérios para durabilidade

Visando garantir a durabilidade da estrutura com adequada segurancga, estabilidade e
aptiddo em servigo durante o periodo correspondente a vida 1til da estrutura, foram
adotados critérios em relacdo a classe de agressividade ambiental e valores de
cobrimentos das armaduras, conforme apresentado nas tabelas a seguir.

Classe de agressividade ambiental adotada:

. Classe de agressividade e Risco de deterioracao da
Pavimento . Agressividade
ambiental estrutura
Todos 1I moderada pequeno

Cobrimentos das armaduras:

Cobrimento (cm)
Elemento . Pecas em contato com o
Pecas externas Pecas internas
solo
Vigas 3.00 3.00 3.00
Pilares 3.00 3.00 4.50
Lajes 2.50 - 3.00
Reservatorios 3.00 - 3.00
Sapatas - - 4.50

Propriedades do concreto

O concreto considerado neste projeto e que serda empregado na construgdo deve atender
as caracteristicas da tabela a seguir.

Caracteristicas do concreto:
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Elemento fck Ecs fct Abatimento ;‘;iﬁi:nte de dilataglo
(kgf/cm?) (kgf/cm?) (kgf/cm?) (cm) (°C)
Vigas 300 268384 29 5.00 0.00001
Pilares 300 268384 29 5.00 0.00001
Lajes 300 268384 29 5.00 0.00001
Reservatorios 250 241500 26 5.00 0.00001
Sapatas 300 268384 29 5.00 0.00001

Propriedades do aco

O ago considerado neste projeto para dimensionamento das pecas em concreto
armado e que serda empregado na construcao deve atender as caracteristicas da tabela a

seguir:

Caracteristicas do ago:

Médul
A Massa especifica Od,u ,0 de fyk
Categoria (kef/m?) elasticidade (kef/em?)
g (kgf/em?) £
CA50 7850 2100000 5000
CA60 7850 2100000 6000
Verificacao de incéndio
Ocupagao: C - Comercial
Altura da edificagdo: 795.00 cm
Profundidade do subsolo: 0.00 cm
Tempo requerido de resisténcia ao fogo (TRRF):
Elemento TRRF (min)
Vigas 30
Pilares 30
Lajes 30
Paredes 30
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Revestimento dos elementos:

Revestimento
Elemento — .

Fisico (mm) Efetivo (mm)
Vigas 15.00 15.00
Pilares 15.00 15.00
Lajes (superior) 15.00 15.00
Lajes (inferior) 0.00 0.00
Paredes 15.00 15.00

Acgoes de carregamento

Para obtencao dos valores de calculo das agdes, foram definidos coeficientes de
ponderacdo, conforme apresentado na tabela a seguir.

Coeficientes de ponderagdo das acoes:

Coeficientes de ponderacdo Fatores

combinagio

Normais Normais Excepcionais Excepcionais Fundagdes Construgio Incéndio Psi0 Psil  Psi2

(desfavoravel)  (favoravel) (desfavoravel) (favoravel)
Peso préprio  1.30 1.00 1.20 1.00 1.00 1.30 1.20 -
(G1)
Adicional 1.40 1.00 1.20 1.00 1.00 1.30 1.20 -
G2)
Solo (S) 1.40 1.00 1.20 1.00 1.00 1.30 1.20 -
Protensio 1.20 0.90 1.20 0.90 1.00 1.20 1.20 -
P)
Retracdo (R) 1.20 0.00 0.00 0.00 1.00 1.20 0.00 - - -
Acidental 1.40 - 1.00 - 1.00 1.20 1.00 0.70  0.60  0.40
@
Agua (A) 1.20 - 1.00 - 1.00 1.20 1.00 1.00 1.00  1.00
Subpressao 1.10 - 1.00 - 1.00 1.20 1.00 1.00 1.00  1.00
(AS)
Temperatura  1.20 - 0.00 - 1.00 1.20 0.00 0.60 050 0.30
1(T1)
Temperatura  1.20 - 0.00 - 1.00 1.20 0.00 0.60 0.50 0.30
2(T2)
Vento X+ 140 - 0.00 - 1.00 0.00 0.00 0.60 0.30 0.00
V1
Vento X- 140 - 0.00 - 1.00 0.00 0.00 0.60 0.30 0.00
(V2)
Vento Y+ 140 - 0.00 - 1.00 0.00 0.00 0.60 0.30 0.00
(V3)
Vento Y- 140 - 0.00 - 1.00 0.00 0.00 0.60 030 0.00
V4
Desaprumo 1.40 1.00 1.20 1.00 1.00 0.00 1.20 -
X+ (D1)
Desaprumo 1.40 1.00 1.20 1.00 1.00 0.00 1.20 -
X- (D2)
Desaprumo 1.40 1.00 1.20 1.00 1.00 0.00 1.20 -
Y+ (D3)
Desaprumo 1.40 1.00 1.20 1.00 1.00 0.00 1.20 -
Y- (D4)
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Combinacoes de a¢oes

A partir das acdes de carregamento definidas, obteve-se as seguintes combinagdes
para analise e dimensionamento da estrutura nos estados limites (ELU) ultimos e de
servico (ELS).

Combinagdes:

Tipo Combinagoes

ELU-Concreto 1.3G1+1.4G2+1.4S
1.3G1+1.4G2+1.4S+1.1AS+0.84V1+0.84D1
1.3G1+1.4G2+1.45+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.1AS+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.1AS+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.1AS+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.1AS+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+1.1AS+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+1.1AS+0.84V4+0.84D4
1.3G1+1.4G2+1.4S5+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+1.1AS+0.84V4+1.4D4
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V1+0.84D1
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V1+1.4D1
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V1+1.4D1
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V2+0.84D2
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.98Q+1.2A+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+0.84V4+0.84D4
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V4+1.4D4
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+1.4D1
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+1.4D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.1AS+1.4D3
1.3G1+1.4G2+1.4S5+0.98Q+1.2A+1.1AS+1.4D4
1.3G1+1.4G2+1.4S5+0.98Q+1.2A+1.4V1+0.84D1
1.3G1+1.4G2+1.4S5+0.98Q+1.2A+1.1AS+1.4V1+0.84D1
1.3G1+1.4G2+1.4S5+0.98Q+1.2A+1.4V2+0.84D2
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.4V3+0.84D3
1.3G1+1.4G2+1.4S5+0.98Q+1.2A+1.1AS+1.4V3+0.84D3
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V4+0.84D4
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V4+0.84D4
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1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+D1

1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+D2
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+D3
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+D4

1.3G1+1.4G2+1.4S+1.1AS
1.3G1+1.4G2+1.4S+1.4D1
1.3G1+1.4G2+1.4S+1.1AS+1.4D1
1.3G1+1.4G2+1.4S+1.4D2
1.3G1+1.4G2+1.4S+1.1AS+1.4D2
1.3G1+1.4G2+1.4S+1.4D3
1.3G1+1.4G2+1.4S5+1.1AS+1.4D3
1.3G1+1.4G2+1.4S+1.4D4
1.3G1+1.4G2+1.45+1.1AS+1.4D4
1.3G1+1.4G2+1.45+1.4Q+1.2A

1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V1+0.84D1

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V1+0.84D1

1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V2+0.84D2

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V2+0.84D2

1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V3+0.84D3

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V3+0.84D3

1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V4+0.84D4

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V4+0.84D4

1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.4D1

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+1.4D1

1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.4D2

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+1.4D2

1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.4D3

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+1.4D3

1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.4D4

1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+1.4D4

1.3G1+1.4G2+1.45+1.4Q+1.2A+D1
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+1.1AS+D1
1.3G1+1.4G2+1.45+1.4Q+1.2A+D2
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+D2
1.3G1+1.4G2+1.45+1.4Q+1.2A+D3
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+D3
1.3G1+1.4G2+1.45+1.4Q+1.2A+D4
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+D4
1.3G1+1.4G2+1.45+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.1AS+1.4V1+0.84D1
1.3G1+1.4G2+1.45+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.1AS+1.4V2+0.84D2
1.3G1+1.4G2+1.45+1.4V3+0.84D3
1.3G1+1.4G2+1.45+1.1AS+1.4V3+0.84D3
1.3G1+1.4G2+1.45+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.1AS+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+D1
1.3G1+1.4G2+1.4S+1.1AS+D1
1.3G1+1.4G2+1.4S+D2
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1.3G1+1.4G2+1.4S+1.1AS+D2
1.3G1+1.4G2+1.4S+D3
1.3G1+1.4G2+1.4S+1.1AS+D3
1.3G1+1.4G2+1.4S+D4
1.3G1+1.4G2+1.4S+1.1AS+D4

G1+G2+S

G1+G2+S+1.1AS+0.84V1+0.84D1
G1+G2+S+0.84V1+1.4D1
G1+G2+S+1.1AS+0.84V1+1.4D1
G1+G2+S+1.1AS+0.84V2+0.84D2
G1+G2+S+0.84V2+1.4D2
G1+G2+S+1.1AS+0.84V2+1.4D2
G1+G2+S+1.1AS+0.84V3+0.84D3
G1+G2+S+0.84V3+1.4D3
G1+G2+S+1.1AS+0.84V3+1.4D3
G1+G2+S+1.1AS+0.84V4+0.84D4
G1+G2+S+0.84V4+1.4D4
G1+G2+S+1.1AS+0.84V4+1.4D4
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V1+0.84D1
G1+G2+S+0.98Q+1.2A+0.84V1+1.4D1
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V1+1.4D1
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V2+0.84D2
G1+G2+S+0.98Q+1.2A+0.84V2+1.4D2
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V2+1.4D2
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V3+0.84D3
G1+G2+S+0.98Q+1.2A+0.84V3+1.4D3
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V3+1.4D3
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V4+0.84D4
G1+G2+S+0.98Q+1.2A+0.84V4+1.4D4
G1+G2+S+0.98Q+1.2A+1.1AS+0.84V4+1.4D4
G1+G2+S+0.98Q+1.2A+1.1AS
G1+G2+S+0.98Q+1.2A+1.1AS+1.4D1
G1+G2+S+0.98Q+1.2A+1.1AS+1.4D2
G1+G2+S+0.98Q+1.2A+1.1AS+1.4D3
G1+G2+S+0.98Q+1.2A+1.1AS+1.4D4
G1+G2+S+0.98Q+1.2A+1.4V1+0.84D1
G1+G2+S+0.98Q+1.2A+1.1AS+1.4V1+0.84D1
G1+G2+S+0.98Q+1.2A+1.4V2+0.84D2
G1+G2+S+0.98Q+1.2A+1.1AS+1.4V2+0.84D2
G1+G2+S+0.98Q+1.2A+1.4V3+0.84D3
G1+G2+S+0.98Q+1.2A+1.1AS+1.4V3+0.84D3
G1+G2+S+0.98Q+1.2A+1.4V4+0.84D4
G1+G2+S+0.98Q+1.2A+1.1AS+1.4V4+0.84D4
G1+G2+S8+0.98Q+1.2A+1.1AS+D1
G1+G2+S+0.98Q+1.2A+1.1AS+D2
G1+G2+S8+0.98Q+1.2A+1.1AS+D3
G1+G2+S+0.98Q+1.2A+1.1AS+D4
G1+G2+S+1.1AS

G1+G2+S+1.4D1

G1+G2+S+1.1AS+1.4D1
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G1+G2+S+1.4D2
G1+G2+S+1.1AS+1.4D2
G1+G2+S+1.4D3
G1+G2+S+1.1AS+1.4D3
G1+G2+S+1.4D4
G1+G2+S+1.1AS+1.4D4
G1+G2+S+1.4Q+1.2A
G1+G2+S+1.4Q+1.2A+0.84V1+0.84D1
G1+G2+S+1.4Q+1.2A+1.1AS+0.84V1+0.84D1
G1+G2+S+1.4Q+1.2A+0.84V2+0.84D2
G1+G2+S+1.4Q+1.2A+1.1AS+0.84V2+0.84D2
G1+G2+S+1.4Q+1.2A+0.84V3+0.84D3
G1+G2+S+1.4Q+1.2A+1.1AS+0.84V3+0.84D3
G1+G2+S+1.4Q+1.2A+0.84V4+0.84D4
G1+G2+S+1.4Q+1.2A+1.1AS+0.84V4+0.84D4
G1+G2+S+1.4Q+1.2A+1.1AS
G1+G2+S+1.4Q+1.2A+1.4D1
G1+G2+S+1.4Q+1.2A+1.1AS+1.4D1
G1+G2+S+1.4Q+1.2A+1.4D2
G1+G2+S+1.4Q+1.2A+1.1AS+1.4D2
G1+G2+S+1.4Q+1.2A+1.4D3
G1+G2+S+1.4Q+1.2A+1.1AS+1.4D3
G1+G2+S+1.4Q+1.2A+1.4D4
G1+G2+S+1.4Q+1.2A+1.1AS+1.4D4
G1+G2+S+1.4Q+1.2A+D1
G1+G2+S+1.4Q+1.2A+1.1AS+D1
G1+G2+S+1.4Q+1.2A+D2
G1+G2+S+1.4Q+1.2A+1.1AS+D2
G1+G2+S+1.4Q+1.2A+D3
G1+G2+S+1.4Q+1.2A+1.1AS+D3
G1+G2+S+1.4Q+1.2A+D4
G1+G2+S+1.4Q+1.2A+1.1AS+D4
G1+G2+S+1.4V1+0.84D1
G1+G2+S+1.1AS+1.4V1+0.84D1
G1+G2+S+1.4V2+0.84D2
G1+G2+S+1.1AS+1.4V2+0.84D2
G1+G2+S+1.4V3+0.84D3
G1+G2+S+1.1AS+1.4V3+0.84D3
G1+G2+S+1.4V4+0.84D4
G1+G2+S+1.1AS+1.4V4+0.84D4
G1+G2+S+D1

G1+G2+S+1.1AS+D1

G1+G2+S+D2

G1+G2+S+1.1AS+D2

G1+G2+S+D3

G1+G2+S+1.1AS+D3

G1+G2+S+D4

G1+G2+S+1.1AS+D4

ELU-Ac¢o

1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T1+1.4D1
1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T1+1.4D2
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1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T1+1.4D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.72T1+1.4D4
1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T2+1.4D1
1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T2+1.4D2
1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T2+1.4D3
1.3G1+1.4G2+1.45+0.9P+1.2R+0.72T2+1.4D4
1.3G1+1.4G2+1.45+0.9P+1.2R+0.84V1+1.4D1
1.3G1+1.4G2+1.45+0.9P+1.2R+0.84V2+1.4D2
1.3G1+1.4G2+1.45+0.9P+1.2R+0.84V3+1.4D3
1.3G1+1.4G2+1.45+0.9P+1.2R+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4
1.3G1+1.4G2+1.4S5+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.1AS+1.4D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.1AS+1.4D2
1.3G1+1.4G2+1.45+0.9P+1.2R+1.1AS+1.4D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.1AS+1.4D4
1.3G1+1.4G2+1.4S5+0.9P+1.2R+1.4D1

1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4D2

1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4D3

1.3G1+1.4G2+1.45+0.9P+1.2R+1.4D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
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ENGENHARIA
E PROJETOS

1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.4D1
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.4D2
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.4D3
1.3G1+1.4G2+1.4S+0.9P+1.2R+1.4Q+1.2A+1.4D4
1.3G1+1.4G2+1.45+0.9P+1.2R+1.4V1+0.84D1
1.3G1+1.4G2+1.45+0.9P+1.2R+1.4V2+0.84D2
1.3G1+1.4G2+1.45+0.9P+1.2R+1.4V3+0.84D3
1.3G1+1.4G2+1.45+0.9P+1.2R+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+0.72T1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+0.72T1+1.4D2
1.3G1+1.4G2+1.4S+1.2P+0.72T1+1.4D3
1.3G1+1.4G2+1.4S+1.2P+0.72T1+1.4D4
1.3G1+1.4G2+1.4S+1.2P+0.72T2+1.4D1
1.3G1+1.4G2+1.4S+1.2P+0.72T2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+0.72T2+1.4D3
1.3G1+1.4G2+1.4S+1.2P+0.72T2+1.4D4
1.3G1+1.4G2+1.4S+1.2P+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+1.2P+0.84V4+1.4D4
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T14+0.84V1+1.4D1
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3
1.3G1+1.4G2+1.45+1.2P+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.1AS+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.1AS+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.1AS+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.1AS+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T1+1.4D2
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ENGENHARIA
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1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T1+1.4D3
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T1+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T1+D1
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T1+D2
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T1+D3
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T1+D4
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T2+1.4D1
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T2+1.4D3
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T2+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T2+D1
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T2+D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.72T2+D3
1.3G1+1.4G2+1.45+1.2P+1.2R+0.72T2+D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.84V3+1.4D3
1.3G1+1.4G2+1.4S5+1.2P+1.2R+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4
1.3G1+1.4G2+1.45+1.2P+1.2R+1.1AS+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.1AS+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.1AS+1.4D3
1.3G1+1.4G2+1.45+1.2P+1.2R+1.1AS+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.1AS+D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.1AS+D2
1.3G1+1.4G2+1.4S5+1.2P+1.2R+1.1AS+D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.1AS+D4
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ENGENHARIA
E PROJETOS

1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4Q+1.2A+D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.2R+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.2R+Dl1

1.3G1+1.4G2+1.4S+1.2P+1.2R+D2

1.3G1+1.4G2+1.4S+1.2P+1.2R+D3

1.3G1+1.4G2+1.4S+1.2P+1.2R+D4

1.3G1+1.4G2+1.4S+1.2P+1.4D1

1.3G1+1.4G2+1.4S+1.2P+1.4D2

1.3G1+1.4G2+1.4S+1.2P+1.4D3

1.3G1+1.4G2+1.4S+1.2P+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.4D1
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.4D2
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.4D3
1.3G1+1.4G2+1.4S+1.2P+1.4Q+1.2A+1.4D4
1.3G1+1.4G2+1.4S+1.2P+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.2P+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.2P+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.2P+1.4V4+0.84D4
G1+G2+S+1.2P+1.2R+0.72T1+1.4D1

G1+G2+S+1.2P+1.2R+0.72T1+1.4D2
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ENGENHARIA
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G1+G2+S+1.2P+1.2R+0.72T1+1.4D3
G1+G2+S+1.2P+1.2R+0.72T1+1.4D4
G1+G2+S+1.2P+1.2R+0.72T2+1.4D1
G1+G2+S+1.2P+1.2R+0.72T2+1.4D2
G1+G2+S+1.2P+1.2R+0.72T2+1.4D3
G1+G2+S+1.2P+1.2R+0.72T2+1.4D4
G1+G2+S+1.2P+1.2R+0.84V1+1.4D1
G1+G2+S+1.2P+1.2R+0.84V2+1.4D2
G1+G2+S+1.2P+1.2R+0.84V3+1.4D3
G1+G2+S+1.2P+1.2R+0.84V4+1.4D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V1+1.4D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V2+1.4D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V3+1.4D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+0.84V4+1.4D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V1+0.84D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V2+0.84D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V3+0.84D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T1+1.4V4+0.84D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V1+1.4D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V2+1.4D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V3+1.4D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+0.84V4+1.4D4
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V1+0.84D1
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V2+0.84D2
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V3+0.84D3
G1+G2+S+1.2P+1.2R+0.98Q+1.2A+1.1AS+0.72T2+1.4V4+0.84D4
G1+G2+S+1.2P+1.2R+1.1AS+1.4D1
G1+G2+S+1.2P+1.2R+1.1AS+1.4D2
G1+G2+S+1.2P+1.2R+1.1AS+1.4D3
G1+G2+S+1.2P+1.2R+1.1AS+1.4D4

G1+G2+S+1.2P+1.2R+1.4D1

G1+G2+S+1.2P+1.2R+1.4D2

G1+G2+S+1.2P+1.2R+1.4D3

G1+G2+S+1.2P+1.2R+1.4D4
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V1+0.84D1
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V2+0.84D2
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V3+0.84D3
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T1+0.84V4+0.84D4
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V1+0.84D1
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V2+0.84D2
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V3+0.84D3
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.1AS+0.72T2+0.84V4+0.84D4
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G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.4D1
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.4D2
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.4D3
G1+G2+S+1.2P+1.2R+1.4Q+1.2A+1.4D4
G1+G2+S+1.2P+1.2R+1.4V1+0.84D1
G1+G2+S+1.2P+1.2R+1.4V2+0.84D2
G1+G2+S+1.2P+1.2R+1.4V3+0.84D3
G1+G2+S+1.2P+1.2R+1.4V4+0.84D4

ELU-Construgao

1.3G1+1.3G2+1.3S
1.3G1+1.3G2+1.3S5+0.84Q
1.3G1+1.3G2+1.35+0.84Q+1.2A
1.3G1+1.3G2+1.3S+0.84Q+1.2A+1.2AS
1.3G1+1.3G2+1.35+0.84Q+1.2AS
1.3G1+1.3G2+1.3S5+1.2A
1.3G1+1.3G2+1.35+1.2A+1.2AS
1.3G1+1.3G2+1.3S+1.2AS
1.3G1+1.3G2+1.3S5+1.2Q
1.3G1+1.3G2+1.3S+1.2Q+1.2A
1.3G1+1.3G2+1.3S+1.2Q+1.2A+1.2AS
1.3G1+1.3G2+1.35+1.2Q+1.2AS

ELU-Incéndio

1.2G1+1.2G2+1.28
1.2G1+1.2G2+1.25+0.28Q+0.7A
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS
1.2G1+1.2G2+1.25+0.28Q+0.7A+1.2D1
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+1.2D1
1.2G1+1.2G2+1.25+0.28Q+0.7A+1.2D2
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+1.2D2
1.2G1+1.2G2+1.2S+0.28Q+0.7A+1.2D3
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+1.2D3
1.2G1+1.2G2+1.2S+0.28Q+0.7A+1.2D4
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+1.2D4
1.2G1+1.2G2+1.25+0.28Q+0.7A+D1
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+D1
1.2G1+1.2G2+1.25+0.28Q+0.7A+D2
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+D2
1.2G1+1.2G2+1.25+0.28Q+0.7A+D3
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+D3
1.2G1+1.2G2+1.25+0.28Q+0.7A+D4
1.2G1+1.2G2+1.25+0.28Q+0.7A+0.7AS+D4
1.2G1+1.2G2+1.25+0.7AS
1.2G1+1.2G2+1.25+1.2D1
1.2G1+1.2G2+1.25+0.7AS+1.2D1
1.2G1+1.2G2+1.25+1.2D2
1.2G1+1.2G2+1.25+0.7AS+1.2D2
1.2G1+1.2G2+1.25+1.2D3
1.2G1+1.2G2+1.25+0.7AS+1.2D3
1.2G1+1.2G2+1.2S8+1.2D4
1.2G1+1.2G2+1.25+0.7AS+1.2D4
1.2G1+1.2G2+1.25+D1
1.2G1+1.2G2+1.25+0.7AS+D1
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1.2G1+1.2G2+1.25+D2
1.2G1+1.2G2+1.2S+0.7AS+D2
1.2G1+1.2G2+1.2S+D3
1.2G1+1.2G2+1.2S+0.7AS+D3
1.2G1+1.2G2+1.2S8+D4
1.2G1+1.2G2+1.2S+0.7AS+D4
G1+G2+S

G1+G2+S+0.28Q+0.7A
G1+G2+S+0.28Q+0.7A+0.7AS
G1+G2+S+0.28Q+0.7A+1.2D1
G1+G2+S+0.28Q+0.7A+0.7AS+1.2D1
G1+G2+S+0.28Q+0.7A+1.2D2
G1+G2+S+0.28Q+0.7A+0.7AS+1.2D2
G1+G2+S+0.28Q+0.7A+1.2D3
G1+G2+S+0.28Q+0.7A+0.7AS+1.2D3
G1+G2+S+0.28Q+0.7A+1.2D4
G1+G2+S+0.28Q+0.7A+0.7AS+1.2D4
G1+G2+S+0.28Q+0.7A+D1
G1+G2+S+0.28Q+0.7A+0.7AS+D1
G1+G2+S+0.28Q+0.7A+D2
G1+G2+S+0.28Q+0.7A+0.7AS+D2
G1+G2+S+0.28Q+0.7A+D3
G1+G2+S+0.28Q+0.7A+0.7AS+D3
G1+G2+S+0.28Q+0.7A+D4
G1+G2+S+0.28Q+0.7A+0.7AS+D4
G1+G2+S+0.7AS

G1+G2+S+1.2D1
G1+G2+S+0.7AS+1.2D1
G1+G2+S+1.2D2
G1+G2+S+0.7AS+1.2D2
G1+G2+S+1.2D3
G1+G2+S+0.7AS+1.2D3
G1+G2+S+1.2D4
G1+G2+S+0.7AS+1.2D4
G1+G2+S+D1
G1+G2+S+0.7AS+D1
G1+G2+S+D2
G1+G2+S+0.7AS+D2
G1+G2+S+D3
G1+G2+S+0.7AS+D3
G1+G2+S+D4
G1+G2+S+0.7AS+D4

Fundacoes

G1+G2+S
G1+G2+S+AS+0.6V1+0.6D1
G1+G2+8+0.6V1+D1
G1+G2+S+AS+0.6V1+D1
G1+G2+S+AS+0.6V2+0.6D2
G1+G2+S+0.6V2+D2
G1+G2+S+AS+0.6V2+D2
G1+G2+S+AS+0.6V3+0.6D3
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G1+G2+S+0.6V3+D3
G1+G2+S+AS+0.6V3+D3
G1+G2+S+AS+0.6V4+0.6D4
G1+G2+S+0.6V4+D4
G1+G2+S+AS+0.6V4+D4
G1+G2+S+0.7Q+AS+0.6V1+0.6D1
G1+G2+S+0.7Q+0.6V1+D1
G1+G2+S+0.7Q+AS+0.6V1+D1
G1+G2+S+0.7Q+AS+0.6V2+0.6D2
G1+G2+S+0.7Q+0.6V2+D2
G1+G2+S+0.7Q+AS+0.6V2+D2
G1+G2+S+0.7Q+AS+0.6V3+0.6D3
G1+G2+S+0.7Q+0.6V3+D3
G1+G2+S+0.7Q+AS+0.6V3+D3
G1+G2+S+0.7Q+AS+0.6V4+0.6D4
G1+G2+S+0.7Q+0.6V4+D4
G1+G2+S+0.7Q+AS+0.6V4+D4
G1+G2+S+0.7Q+A
G1+G2+S+0.7Q+A+0.6V1+0.6D1
G1+G2+S+0.7Q+A+AS+0.6V1+0.6D1
G1+G2+S+0.7Q+A+0.6V1+D1
G1+G2+S+0.7Q+A+AS+0.6V1+D1
G1+G2+S+0.7Q+A+0.6V2+0.6D2
G1+G2+S+0.7Q+A+AS+0.6V2+0.6D2
G1+G2+S+0.7Q+A+0.6V2+D2
G1+G2+S+0.7Q+A+AS+0.6V2+D2
G1+G2+S+0.7Q+A+0.6V3+0.6D3
G1+G2+S+0.7Q+A+AS+0.6V3+0.6D3
G1+G2+S+0.7Q+A+0.6V3+D3
G1+G2+S+0.7Q+A+AS+0.6V3+D3
G1+G2+S+0.7Q+A+0.6V4+0.6D4
G1+G2+S+0.7Q+A+AS+0.6V4+0.6D4
G1+G2+S+0.7Q+A+0.6V4+D4
G1+G2+S+0.7Q+A+AS+0.6V4+D4
G1+G2+S+0.7Q+A+AS
G1+G2+S+0.7Q+A+D1
G1+G2+S+0.7Q+A+AS+D1
G1+G2+S+0.7Q+A+D2
G1+G2+S+0.7Q+A+AS+D2
G1+G2+8+0.7Q+A+D3
G1+G2+S+0.7Q+A+AS+D3
G1+G2+5+0.7Q+A+D4
G1+G2+S+0.7Q+A+AS+D4
G1+G2+S+0.7Q+A+V1+0.6D1
G1+G2+S+0.7Q+A+AS+V1+0.6D1
G1+G2+S+0.7Q+A+V2+0.6D2
G1+G2+S+0.7Q+A+AS+V2+0.6D2
G1+G2+S+0.7Q+A+V3+0.6D3
G1+G2+S+0.7Q+A+AS+V3+0.6D3
G1+G2+S+0.7Q+A+V4+0.6D4
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G1+G2+S+0.7Q+A+AS+V4+0.6D4
G1+G2+S+0.7Q+AS
G1+G2+S+0.7Q+AS+D1
G1+G2+S+0.7Q+AS+D2
G1+G2+S+0.7Q+AS+D3
G1+G2+S+0.7Q+AS+D4
G1+G2+S+0.7Q+V1+0.6D1
G1+G2+S+0.7Q+AS+V1+0.6D1
G1+G2+S+0.7Q+V2+0.6D2
G1+G2+S+0.7Q+AS+V2+0.6D2
G1+G2+S+0.7Q+V3+0.6D3
G1+G2+S+0.7Q+AS+V3+0.6D3
G1+G2+S+0.7Q+V4+0.6D4
G1+G2+S+0.7Q+AS+V4+0.6D4
GI1+G2+S+A
G1+G2+S+A+0.6V1+0.6D1
G1+G2+S+A+AS+0.6V1+0.6D1
G1+G2+S+A+0.6V1+D1
G1+G2+S+A+AS+0.6V1+D1
G1+G2+S+A+0.6V2+0.6D2
G1+G2+S+A+AS+0.6V2+0.6D2
G1+G2+S+A+0.6V2+D2
G1+G2+S+A+AS+0.6V2+D2
G1+G2+S+A+0.6V3+0.6D3
G1+G2+S+A+AS+0.6V3+0.6D3
G1+G2+S+A+0.6V3+D3
G1+G2+S+A+AS+0.6V3+D3
G1+G2+S+A+0.6V4+0.6D4
G1+G2+S+A+AS+0.6V4+0.6D4
G1+G2+S+A+0.6V4+D4
G1+G2+S+A+AS+0.6V4+D4
G1+G2+S+A+AS
G1+G2+S+A+D1
G1+G2+S+A+AS+D1
G1+G2+S+A+D2
G1+G2+S+A+AS+D2
G1+G2+S+A+D3
G1+G2+S+A+AS+D3
G1+G2+S+A+D4
G1+G2+S+A+AS+D4
G1+G2+S+A+V1+0.6D1
G1+G2+S+A+AS+V1+0.6D1
G1+G2+S+A+V2+0.6D2
G1+G2+S+A+AS+V2+0.6D2
G1+G2+S+A+V3+0.6D3
G1+G2+S+A+AS+V3+0.6D3
G1+G2+S+A+V4+0.6D4
G1+G2+S+A+AS+V4+0.6D4
G1+G2+S+AS

G1+G2+S+D1
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G1+G2+S+AS+D1
G1+G2+S+D2
G1+G2+S+AS+D2
G1+G2+S+D3
G1+G2+S+AS+D3
G1+G2+S+D4
G1+G2+S+AS+D4
G1+G2+S+Q
G1+G2+S+Q+0.6V1+0.6D1
G1+G2+S+Q+AS+0.6V1+0.6D1
G1+G2+S+Q+0.6V2+0.6D2
G1+G2+S+Q+AS+0.6V2+0.6D2
G1+G2+S+Q+0.6V3+0.6D3
G1+G2+S+Q+AS+0.6V3+0.6D3
G1+G2+S+Q+0.6V4+0.6D4
G1+G2+S+Q+AS+0.6V4+0.6D4
G1+G2+S+Q+A
G1+G2+S+Q+A+0.6V1+0.6D1
G1+G2+S+Q+A+AS+0.6V1+0.6D1
G1+G2+S+Q+A+0.6V2+0.6D2
G1+G2+S+Q+A+AS+0.6V2+0.6D2
G1+G2+S+Q+A+0.6V3+0.6D3
G1+G2+S+Q+A+AS+0.6V3+0.6D3
G1+G2+S+Q+A+0.6V4+0.6D4
G1+G2+S+Q+A+AS+0.6V4+0.6D4
G1+G2+S+Q+A+AS
G1+G2+S+Q+A+D1
G1+G2+S+Q+A+AS+D1
G1+G2+S+Q+A+D2
G1+G2+S+Q+A+AS+D2
G1+G2+S+Q+A+D3
G1+G2+S+Q+A+AS+D3
G1+G2+S+Q+A+D4
G1+G2+S+Q+A+AS+D4
G1+G2+S+Q+AS
G1+G2+S+Q+D1
G1+G2+S+Q+AS+D1
G1+G2+S+Q+D2
G1+G2+S+Q+AS+D2
G1+G2+S+Q+D3
G1+G2+S+Q+AS+D3
G1+G2+S+Q+D4
G1+G2+S+Q+AS+D4
G1+G2+S+V1+0.6D1
G1+G2+S+AS+V1+0.6D1
G1+G2+S+V2+0.6D2
G1+G2+S+AS+V2+0.6D2
G1+G2+S+V3+0.6D3
G1+G2+S+AS+V3+0.6D3
G1+G2+S+V4+0.6D4
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G1+G2+S+AS+V4+0.6D4

ELS-Frequentes

G1+G2+S
G1+G2+5+0.3V1
G1+G2+S+AS+0.3V1
G1+G2+5+0.3V2
G1+G2+S+AS+0.3V2
G1+G2+8+0.3V3
G1+G2+S+AS+0.3V3
G1+G2+S+0.3V4
G1+G2+S+AS+0.3V4
G1+G2+5+0.4Q+A+0.3V1

G1+G2+S+0.4Q+A+AS+0.3V1

G1+G2+S+0.4Q+A+0.3V2

G1+G2+S+0.4Q+A+AS+0.3V2

G1+G2+S+0.4Q+A+0.3V3

G1+G2+S+0.4Q+A+AS+0.3V3

G1+G2+S+0.4Q+A+0.3V4

G1+G2+S+0.4Q+A+AS+0.3V4

G1+G2+S+0.4Q+A+AS
G1+G2+S+0.4Q+A+AS+Dl1
G1+G2+S+0.4Q+A+AS+D2
G1+G2+S+0.4Q+A+AS+D3
G1+G2+S+0.4Q+A+AS+D4
G1+G2+S+0.6Q+A
G1+G2+S+0.6Q+A+AS
G1+G2+S+0.6Q+A+D1
G1+G2+S+0.6Q+A+AS+D1
G1+G2+S+0.6Q+A+D2
G1+G2+S+0.6Q+A+AS+D2
G1+G2+S+0.6Q+A+D3
G1+G2+S+0.6Q+A+AS+D3
G1+G2+S+0.6Q+A+D4
G1+G2+S+0.6Q+A+AS+D4
G1+G2+S+AS
G1+G2+S+D1
G1+G2+S+AS+D1
G1+G2+S+D2
G1+G2+S+AS+D2
G1+G2+S+D3
G1+G2+S+AS+D3
G1+G2+S+D4
G1+G2+S+AS+D4

ELS-Quase perm.

G1+G2+S
G1+G2+S+0.4Q+A
G1+G2+S+0.4Q+A+AS
G1+G2+S+0.4Q+A+DI1
G1+G2+S+0.4Q+A+AS+D1
G1+G2+S+0.4Q+A+D2
G1+G2+8+0.4Q+A+AS+D2
G1+G2+S+0.4Q+A+D3

CNPJ: 42.286.630.0001-14

www.carplaneng.com.br

@ contato@carplaneng.com.br

SEDE - Av. Raul Lopes, 880 - Jéquei,
Teresina - Pl, 64048-065 - Sala 615

(86) 9 9918-9162

UND - Rua Ubaldino do Amaral, 70 cj 605.
Centro. R]. Cep: 20231-016



ENGENHARIA
E PROJETOS

G1+G2+S+0.4Q+A+AS+D3
G1+G2+S+0.4Q+A+D4
G1+G2+S+0.4Q+A+AS+D4
G1+G2+S+AS
G1+G2+S+D1
G1+G2+S+AS+D1
G1+G2+S+D2
G1+G2+S+AS+D2
G1+G2+S+D3
G1+G2+S+AS+D3
G1+G2+S+D4
G1+G2+S+AS+D4

ELS-Raras GI1+G2+S
G1+G2+S+AS+0.3V1+0.3D1
G1+G2+S+0.3V1+D1
G1+G2+S+AS+0.3V1+D1
G1+G2+S+AS+0.3V2+0.3D2
G1+G2+S+0.3V2+D2
G1+G2+S+AS+0.3V2+D2
G1+G2+S+AS+0.3V3+0.3D3
G1+G2+S+0.3V3+D3
G1+G2+S+AS+0.3V3+D3
G1+G2+S+AS+0.3V4+0.3D4
G1+G2+S+0.3V4+D4
G1+G2+S+AS+0.3V4+D4
G1+G2+S+0.6Q+A+AS+0.3V1+0.3D1
G1+G2+S+0.6Q+A+0.3V1+Dl1
G1+G2+S+0.6Q+A+AS+0.3V1+D1
G1+G2+S+0.6Q+A+AS+0.3V2+0.3D2
G1+G2+S+0.6Q+A+0.3V2+D2
G1+G2+S+0.6Q+A+AS+0.3V2+D2
G1+G2+S+0.6Q+A+AS+0.3V3+0.3D3
G1+G2+S+0.6Q+A+0.3V3+D3
G1+G2+S+0.6Q+A+AS+0.3V3+D3
G1+G2+S+0.6Q+A+AS+0.3V4+0.3D4
G1+G2+S+0.6Q+A+0.3V4+D4
G1+G2+S+0.6Q+A+AS+0.3V4+D4
G1+G2+S+0.6Q+A+AS
G1+G2+S+0.6Q+A+AS+D1
G1+G2+S+0.6Q+A+AS+D2
G1+G2+S+0.6Q+A+AS+D3
G1+G2+S+0.6Q+A+AS+D4
G1+G2+S+0.6Q+A+V1+0.3D1
G1+G2+S+0.6Q+A+AS+V1+0.3D1
G1+G2+S+0.6Q+A+V2+0.3D2
G1+G2+S+0.6Q+A+AS+V2+0.3D2
G1+G2+S+0.6Q+A+V3+0.3D3
G1+G2+S+0.6Q+A+AS+V3+0.3D3
G1+G2+S+0.6Q+A+V4+0.3D4
G1+G2+S+0.6Q+A+AS+V4+0.3D4
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G1+G2+S+AS

G1+G2+S+D1

G1+G2+S+AS+D1

G1+G2+S+D2

G1+G2+S+AS+D2

G1+G2+S+D3

G1+G2+S+AS+D3

G1+G2+S+D4

G1+G2+S+AS+D4
G1+G2+S+Q+A
G1+G2+S+Q+A+0.3V1+0.3D1
G1+G2+S+Q+A+AS+0.3V1+0.3D1
G1+G2+S+Q+A+0.3V2+0.3D2
G1+G2+S+Q+A+AS+0.3V2+0.3D2
G1+G2+S+Q+A+0.3V3+0.3D3
G1+G2+S+Q+A+AS+0.3V3+0.3D3
G1+G2+S+Q+A+0.3V4+0.3D4
G1+G2+S+Q+A+AS+0.3V4+0.3D4
G1+G2+S+Q+A+AS
G1+G2+S+Q+A+D1
G1+G2+S+Q+A+AS+D1
G1+G2+S+Q+A+D2
G1+G2+S+Q+A+AS+D2
G1+G2+S+Q+A+D3
G1+G2+S+Q+A+AS+D3
G1+G2+S+Q+A+D4
G1+G2+S+Q+A+AS+D4
G1+G2+S+V1+0.3D1
G1+G2+S+AS+V1+0.3D1
G1+G2+S+V2+0.3D2
G1+G2+S+AS+V2+0.3D2
G1+G2+S+V3+0.3D3
G1+G2+S+AS+V3+0.3D3
G1+G2+S+V4+0.3D4
G1+G2+S+AS+V4+0.3D4
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Carregamentos das lajes

Pavimento V. invertida

Temperatura  Retragdo

Sobrecarga (kgf/m?) Caso T1 Deform.
Caso T2 X
(°O) Deform.
Y
(%o)
Nome Tipo Altura Elevacdo Peso Adicional Acidental Localizada
(cm) (cm) proprio
(kgf/m?)

L1 Macica 15 0 375 332 150 -

LI2 Macica 15 0 375 332 150 -

LI3 Macica 15 0 375 332 150 -

LI4 Maciga 15 0 375 332 150 -

LIS Maciga 15 0 375 332 150 -

LI6 Maciga 15 0 375 332 150 -

LI17 Maciga 15 0 375 332 150 -

LIS Maciga 15 0 375 332 150 -

LI9 Maciga 15 0 375 332 150 -

LI10 Maciga 15 0 375 332 150 -

LI11  Maciga 15 0 375 332 150 -

LI12 Maciga 15 0 375 332 150 -

LI13 Maciga 15 0 375 332 150 -

LI14 Maciga 15 0 375 332 150 -

LI15 Maciga 15 0 375 332 150 -

Pavimento V. cobertura
L ajcs Temperatura  Retragao

Caso T1 Deform.

Dados Sobrecarga (kgf/m?) G T3 e
Nome Tipo Altura Elevac¢io Peso Adicional Acidental Localizada @) Deform.
(cm) (cm) proprio Y
(kgf/m?) (%)
LC1  Pré- 13 0 168 182 100 -
moldada
LC2  Pré- 13 0 168 182 100 -
moldada
LC3  Pré- 25 0 233 182 100 -
moldada
LC4  Pré- 25 0 233 182 100 -
moldada
LC5  Pré- 25 0 233 182 100 -
moldada
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LC6  Pré- 25 0 233 182 100 -
moldada
LC7  Pré- 13 0 168 182 100 -
moldada
LC8  Pré- 13 0 168 182 100 -
moldada
LC9  Pré- 13 0 168 182 100 -
moldada
LC10 Pré- 13 0 168 182 100 -
moldada
LC11  Pré- 25 0 233 182 100 -
moldada
LC12 Pré- 25 0 233 182 100 -
moldada
LC13  Pré- 25 0 233 182 100 -
moldada
LC14 Pré- 25 0 233 182 100 -
moldada
LC15 Pré- 13 0 168 182 100 -
moldada
LC16 Pré- 13 0 168 182 100 -
moldada
LC17 Pré- 13 0 168 182 100 -
moldada
LC18 Pré- 13 0 168 182 100 -
moldada
LC19 Pré- 13 0 168 182 100 -
moldada
LC20 Pré- 13 0 168 182 100 -
moldada
LC21 Pré- 13 0 168 182 100 -
moldada
LC22 Pré- 13 0 168 182 100 -
moldada
LC23 Pré- 13 0 168 182 100 -
moldada
LC24 Pré- 13 0 168 182 100 -
moldada
LC25 Pré- 13 0 168 182 100 -
moldada
LC26 Pré- 13 0 168 182 100 -
moldada
LC27 Maciga 15 0 375 182 100 -
LC28 Maciga 15 0 375 182 100 -
LC29 Pré- 13 0 168 182 100 -
moldada
LC30 Pré- 13 0 168 182 100 -
moldada
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LC31 Pré- 13 0 168 182 100 -
moldada

LC32 Pré- 13 0 168 182 100 -
moldada

LC33 Pré- 13 0 168 182 100 -
moldada

LC34 Pré- 13 0 168 182 100 -
moldada

LC35 Pré- 13 0 168 182 100 -
moldada

LC36 Pré- 13 0 168 182 100 -
moldada

LC37 Pré- 13 0 168 182 100 -
moldada

LC38 Pré- 13 0 168 182 100 -
moldada

LC39 Pré- 13 0 168 182 100 -
moldada

LC40 Pré- 13 0 168 182 100 -
moldada

LC41 Maciga 15 0 375 182 100 -

LC42 Maciga 15 0 375 182 100 -

LC43 Macica 15 0 375 182 100 -

LC44  Pré- 12 0 143 332 150 -
moldada

Pavimento Barrilete

Temperatura  Retragao

Sobrecarga (kgf/m?) E:z E gefom
Nome Tipo Altura Elevacio Peso Adicional Acidental Localizada Agua 6 Deform.
(cm) (cm) proprio Y
(kgf/m?) (%)

L1 Maciga 15 -43 375 182 100 - 984

L2 Maciga 15 -43 375 182 100 - 984

R1 Maciga 12 -10 303 184 100 - 0

R2 Maciga 12 -10 303 184 100 - 0

R3 Maciga 12 -10 303 184 100 - 0

R4 Maciga 12 -10 303 184 100 - 0

R5 Maciga 12 -10 303 184 100 - 0

R6 Maciga 12 -10 303 184 100 - 0

R7 Macica 12 -10 303 184 100 - 0

R8 Macica 12 -10 303 184 100 - 0
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Pavimento Caixa de agua

Sobrecarga (kgf/m?)

Temperatura Retragdo

Caso T1 Deform.

Caso T2 X

(§(O)] Deform.
Y

( 0’60)

Nome Tipo Altura Elevacio Peso Adicional Acidental Localizada
(cm) (cm) proprio
(kgf/m?)
L1 Macica 15 0 375 1932 100 -
L2 Macica 15 0 375 1932 100 -

Cargas de parede

Propriedades das paredes:

Pavimentos

Paredes
Espessura

Peso especifico

(cm) (kgf/m?)
V. Baldrame 15.00 1300.00
15.50 1083.87
V. cobertura 15.00 1300.00
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Outros Carregamentos
Acao do vento

O efeito do vento sobre a edificagdo é avaliado a partir de diversos parametros que
permitem definir as forgas aplicadas sobre a estrutura.

Parametros adotados para consideragdo do vento:

Parametros Valor adotado Observagoes

Velocidade 42.00m/s -

Nivel do solo (S2) 0.00cm -

Maior dimensio Menor que 20 -

horizontal ou vertical m

(S2)

Rugosidade do terreno Categoria II Terrenos abertos em nivel ou aproximadamente em nivel, com
(S2) poucos obstaculos isolados, tais como arvores e edificacdes baixas.
Fator topografico (S1) 0.9 Vales profundos, protegidos de todos os ventos.

Fator estatistico (S3) 1.00 Edificagdes para residéncias, hotéis, comércio, e industrias.

Estruturas ou elementos estruturais desmontaveis com vistas a
reutilizag@o.

Angulo do vento em 0°

relacdo a horizontal Ft I

F

Direc¢des de aplicacio Vento X+ (V1)  Ver combinagdes de agdes.
do vento Vento X- (V2)

Vento Y+ (V3)

Vento Y- (V4)

As forgas estaticas devido ao vento foram calculadas para cada direcdo a partir dos
parametros definidos, conforme apresentado na tabela a seguir.
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Forcas aplicadas nos pavimentos da estrutura devido ao vento estatico

Vento X+
Altu Area Moment
. Fach Fachad Nive ra de Coefici | Forc Forgas T?rg: 0
Pavime a . " transver a0
ada 1 relati | influé | S2 | ente de as . tombam
nto transv.( R sais (kef.
(cm) cm) (cm) va ncia arrasto | (tf) (th m) ento
(cm) | (m?) (kgf.m)
Caixa 395.0 795. | 805.0 0.
de dgua | 0 275.00 00 0 3.65 08 1.33 0.41 | 0.00 0.00 | 3335.19
Barrilet | 982.5 1 350,00 | 010 | 6290 1 1397 | % | 070 0.80 | 0.00 0.00 | 4958.84
e 0 00 0 96
V. 1975 400. | 410.0 0
cobertu 00 4980.00 00 0 22.17 3 0.70 1.20 | 0.00 0.00 | 4926.36
ra
V- 1810 280. | 290.0 0
;nvemd 00 4980.00 00 0 37.19 28 0.70 1.80 | 0.00 0.00 | 5211.95
v 1730 0
Baldra 00 " | 4972.50 | 0.00 | 10.00 | 25.34 4'2 0.70 0.28 | 0.00 0.00 | 28.35
me
Momento de tombamento total na base (kgf.m) = 18460.68
Forga cortante total na base (tf) = 4.50
Vento X-
Altu | Area Moment
Fach F T
. Fach achad Nive ra de Coefici | Forg oreas ?rc 0
Pavime a . R transver ao
ada 1 relati | influé | S2 | ente de as . tombam
nto transv.( R sais (kef.
(cm) cm) (cm) va ncia arrasto | (tf) (th m) ento
(cm) | (m?) (kgf.m)
Caixa 395.0 795. | 805.0 0.
275. . 1. 41 . . 1
de dgua | 0 75.00 00 0 3.65 08 33 0 0.00 0.00 | 3335.19
Barrilet 2. 10. 20. .
arrilet | 982.5 1 355000 | 610 | 6200 | 1597 1O | g90 0.80 | 0.00 0.00 | 4958.84
e 0 00 0 96
v 1975 400. | 410.0 0
cobertu 00 4980.00 00 0 22.17 93 0.70 1.20 | 0.00 0.00 | 4926.36
ra
v 1810 280. | 290.0 0
;nvemd 00 4980.00 00 0 37.19 %8 0.70 1.80 | 0.00 0.00 | 5211.95
v 1730 0
Baldra 00 "1 4972.50 | 0.00 | 10.00 | 25.34 4'2 0.70 0.28 | 0.00 0.00 | 28.35
me
Momento de tombamento total na base (kgf.m) = 18460.68
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Forga cortante total na base (tf) = 4.50

Vento Y+
Altu Area Moment
. Fach Fachad Nive ra de Coefici | Forc Forgas T?rc 0
Pavime a . . transver ao
ada 1 relati | influé | S2 | ente de as . tombam
nto transv.( R sais (kef.
(cm) cm) (cm) va ncia arrasto | (tf) (th m) ento
(cm) | (m?) (kgf.m)
Caixa 275.0 795. | 805.0 0.
de dgua | 0 395.00 00 0 2.54 08 1.15 0.25 | 0.00 0.00 | 2000.27
Barrilet | 3580. 610. | 620.0 0.
. 00 982.50 00 0 40.13 96 1.23 4.03 | 0.00 0.00 | 24955.54
v 4980 400. | 410.0 0
cobertu 00 1975.00 00 0 67.47 03 1.19 6.19 | 0.00 0.00 | 25384.78
ra
v 4980 280. | 290.0 0
;nvertld 00 1810.00 00 0 99.60 28 1.20 8.25 | 0.00 0.00 | 23913.48
V.
4972. 0.
Baldra 50 1730.00 | 0.00 | 10.00 | 69.72 0 1.20 1.34 | 0.00 0.00 134.03
me
Momento de tombamento total na base (kgf.m) = 76388.09
Forca cortante total na base (tf) = 20.05
Vento Y-
Altu | Area Moment
Fach F T
. Fach achad Nive ra de Coefici | Forg oreas ?rc 0
Pavime a . R transver ao
ada 1 relati | influé | S2 | ente de as . tombam
nto transv.( R sais (kef.
(cm) cm) (cm) va ncia arrasto (th) (th) m) ento
(cm) (m?) (kgf.m)
Caixa 275.0 795. | 805.0 0.
. 2.54 1.1 2 . . 2000.2
de dgua | 0 395.00 00 0 5 08 5 0.25 | 0.00 0.00 000.27
Barrilet | 3580. 610. | 620.0 0.
. 00 982.50 00 0 40.13 9% 1.23 4.03 | 0.00 0.00 | 24955.54
v 4980 400. | 410.0 0
cobertu 00 1975.00 00 0 67.47 93 1.19 6.19 | 0.00 0.00 | 25384.78
ra
v 4980 280. | 290.0 0
;nvemd 00 1810.00 00 0 99.60 28 1.20 8.25 | 0.00 0.00 | 23913.48
V.
4972. 0.
Baldra 50 1730.00 | 0.00 | 10.00 | 69.72 0 1.20 1.34 | 0.00 0.00 134.03
me
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Momento de tombamento total na base (kgf.m) = 76388.09

Forga cortante total na base (tf) = 20.05

Imperfeicoes globais

Imperfei¢des geométricas globais devido ao desaprumo dos elementos verticais para

verificacdo do estado limite Gltimo da estrutura.

Parametros adotados para consideracao das imperfei¢des globais:

Parametros Valor adotado Observacoes
Direcdes de | Diregdo X Ver combinagdes de
aplicagdo Diregdo Y agoes.

Modelo de analise

A analise da estrutura foi realizada a partir da criagdo de um modelo de portico,
sendo a estrutura formada por pilares e vigas admitidos como elementos lineares
representados por seus eixos longitudinais. A modelagem das lajes de concreto do
pavimento foi realizada pelo processo da analogia de grelha, onde as lajes sdo

discretizadas em faixas substituidas por elementos estruturais de barras, obtendo-se assim
uma grelha de barras plana interconectadas.

Verificacao de estabilidade global

A anadlise global da estrutura ¢ um importante instrumento de avaliagdo da

estrutura, permitindo também avaliar a importancia dos esfor¢cos de segunda ordem
globais. Os pardmetros para avaliacdo de estabilidade global (Gama-Z e P-Delta), quando

aplicéveis, poderao ser verificados nos resultados da analise.
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ENGENHARIA
E PROJETOS

Nio linearidade fisica

Para consideragdo aproximada da ndo lineridade fisica considerou-se a rigidez dos
elementos estruturais conforme apresentado na tabela a seguir:

Valores adotados para consideragdo da ndo-linearidade fisica:
Rigidez das vigas: 0.40 Ec.Ic

Rigidez dos pilares: 0.80 Ec.Ic

Rigidez das lajes: 0.50 Ec.Ic

Analise de 2 ordem

Os valores do efeito P-Delta para avaliacao e determinagao dos esfor¢os de 2* ordem na
estrutura, quando aplicavel, poderdo ser verificados nos resultados da andlise.
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