MINISTERIO DOS TRANSPORTES
DEPARTAMENTO NACIONAL DE INFRA-ESTRUTURA DE TRANSPORTES

INSTRUCAO DE SERVICO N° 04, DE 23 DE MARCO DE 2010

O DIRETOR-GERAL DO DEPARTAMENTO NACIONAL DE INFRA-
ESTRUTURA DE TRANSPORTES - DNIT, no uso das atribuicBes que lhe confere o art. 21,
incisos IV e VI, da Estrutura Regimental aprovada pelo Decreto n° 5.675, de 27 de abril de 2006,

ap6s deliberagiio da Diretoria Colegiada e tendo em vista 0 contido no Processo n°
50600.001152/2010-19,

RESOLVE:

Art. 1°. Estabelecer critérios ¢ procedimentos para o Programa de Defensas
Metalicas nas Rodovias Federais sob jurisdi¢iio do DNIT - PRODEFENSAS que tem por
objetivo a execugfio dos servicos de reabilitagdo, incluindo a substituigdo de pecas inserviveis,
manutencio, fornecimento € implantagdo de novos dispositivos de seguranga tipo Defensas
Metalicas na malha rodovidria federal pavimentada, contratados por meio de certame licitatorio,
transcorrido nos termos da Lei n® 8.666, de 21 de junho de 1993 ¢ suas alteragdes posteriores,
objeto do Edital de licitagdo namero 159/2009.

DA FISCALIZACAO E CONTROLE DE QUALIDADE

Art. 2°. Os Superintendentes Regionais do DNIT deverdio designar os fiscais
para o acompanharnento da execucfio de todos 0s servigos licitados, no ambito da circunscrigéo
da respectiva Superintendéncia, observadas as disposicdes do artigo 67 da Lei n° 8.666/1993.

Paragrafo Unico. Os fiscais designados deverdo acompanhar e comprovar a
execucdo dos servigos contratados bem como 0O atendimento das Especificagbes e Normas
Técnicas contidas no Termo de Referéncia do Edital n° 159/2009, ¢ Anexos desta Instrucdo de

Servigo.

DA EXECUCAO DOS SERVICOS

Art. 3°. A exccuglio dos servigos deverd obedecer na integra ao disposto no
Capitulo III — Termo de Referéncia do Edital, mais especificamente 0 item 4 — Projeto Basico e
Plano de Trabalho que detalha os procedimentos para 0s levantamentos de campo, apresentacao
do Plano de Trabalho, Cronograma Fisico-Financeiro, identificagdo das pegas a serem
implantadas (novas ou reabilitadas) e orientagbes complementares para execuciio dos servigos
conforme o Anexo I: Projetos Tipo para Defensas Metélicas — Disposi¢Bes Geras.
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Parigrafo Primeiro. O inicio da execugdo dos servigos contratados ficard
subordinado ao disposto no Paragrafo Quinto do Artigo 4° desta Instrugéo.

Parigrafo Segundo. As laminas das defensas implantadas (novas ou reabilitadas)
deverfio ser identificadas por placas me slicas resistentes a intempéries fixadas nas laminas por
intermédio de adesivo, gravado ou por processo de pintura com oS seguintes parametros:

« Tdentificacéo: (Fabricante ou contratado)
» Lamina: (N=nova e R= reabilitada);

« Més/Ano: ___/

+LOTE: ____

Paragrafo Terceiro. Na recolocagdo de postes para fixaco das defensas deve-se
primeiramente preencher 0 buraco remanescente com solo local para depois implantar o poste
com equipamento adequado, de forma a assegurar as condigdes de fixagdo do sistema de
contencéo.

Paragrafo Quarto. Na transicio entre sistema rigido (Barreira New Jersey,
cabeceiras de pontes, viadutos) € 0 semimaleavel devem ser considerados a implantagéo de
postes adicionais para a correta iransferéncia de esforgos entre os diferentes sistemas.

Paragrafo Quinto. Os terminais dos médulos de defensas metélicas devem ter
suas extremidades firmemente ancoradas devido ao esforgo de tragdo que sofrem no momento do
impacto. Quando fixados em sistema rigido os terminais devem ser acoplados com chapas €
parafusos (ver figuras 16 e 18 do Anexo 1). Quando ancorados no solo devem ser finalizados
com um poste totalmente enterrado para garantir a correta fixaco.

Pardgrafo Sexto. No sentido do trafego, a guia de deslizamento anterior deve
ficar sobreposta a posterior quando fixada ao poste. Esta providéncia deve ser rigorosamente
observada para evitar que, em Caso de choque, as ldminas possam funcionar como “lancas”

perfurando os veiculos.

DO PLANO DE TRABALHO

Art. 4°. A elaboragio do Plano de Trabalho, conforme Anexo II — Plano de
Trabalho, devera obedecer ao disposto no item 4.3 do Termo de Referéncia do Edital em duas
partes: Reabilitagdo € implantacfio de novas Defensas; e Relatério das necessidades futuras.
Y
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Paragrafo Primeiro. A Reabilitacdo das Defensas existentes serd executada
conforme previsto no item 4.2.1 do Capitulo Il — Termo de Referéneia do Edital;

Parsigrafo Segundo. Os locais criticos, onde serdo implantadas novas defensas,
terminais atenuadores, terminais amortecedores € barreiras de ago, identificados,
preliminarmente no levantamento de campo, seguirdo as seguintes diretrizes:

o Defensas para separagio de fluxos opostos em pista dupla;

o Defensas em situagdes de geometria desfavoravel do segmento, tals como: curvas
acentuadas, desniveis entre pistas ¢ taludes com declividade superior a 1:3;

o Defensas em situagles de obstaculos fixos: colunas de viadutos e passarelas,
elementos de sinalizagfo vertical, 4rvores, posteamentos © outros proximos a pista
de rolamento;

o Histérico de acidentes do tipo saida de pista, choque com objeto fixo, queda de
veiculos com mortes efou feridos e outyos, disponibilizados no sitio do DNIT
W.drﬁt.gov.br) e no Sistema Georreferenciado de Informagdes Viarias — SGV,
disponibilizado pela Coordenagfio Geral de Operagdes Rodovidrias;

o Transigdes entre defensas € barreiras de concreto, em cabeceiras de pontes ou em
outras situacdes, com enrijecimento variavel através da diminuicdo continua do
espacamento entre 08 postes (NBR 6971/1999) ¢ possuir uma t4mina adicional
para aumentar a rigidez proporcionando, desta forma, condigdes adequadas de
seguranga em caso de choque de veiculo desgovernado;

o Adequagdo de inicio de defensas e barreiras de concreto, eliminando o tisco de
capotagem de veiculos em sistemas com terminais enterrados, empregando um
conjunto de inicio de tramo de defensas que faca de modo adequado e seguro, a
ancoragem de entrada, para prover a contengdo € o redirecionamento de veiculos

desgovernados, podendo ser:

= Desviados,

» Enterrados,

« Ancorados em taludes de corte,

= Terminais atenuadores de impacto retrateis, rediretivos desde o primeiro
poste, ou

s Terminais Amortecedores de impacto rediretivos.

o Barreiras de ago em aberturas operacionais, ou de emergéncia, em barreiras New
Jersey em canteiro central, para eliminar o risco de impacto frontal na barreira de

concretfo.

Paragrafo Terceiro. O Plano de Trabalho, encaminhado via midia digital em
arquivo tipo PDF € desenhos impresso em folha formato A3, devendo apresentar na folha de

r

rosto um espago para anotagio da DNIT e em dispositivo de midia digital tais como: AutoCad /

/.I
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com extensio DWG (AutoCad 2000 ou superior), MSVisio Draw, TrackMaker, CorelDraw ¢
outros e cronograma de execugao visando adequar Os Servi¢os aos recursos disponiveis em cada
periodo considerado. A execugio dos servigos devera obedecer estritamente a0 cronograma de
execugio supracitado.

Paragrafo Quarto. O Plano de Trabalho deverd manier a proporcionalidade
inicial prevista no orgamento entre 0s servigos de recuperago ¢ 0S servicos de implantagdo de
novos sistemas de Defensas Metalicas.

Pardgrafo Quinto. O Plano de Trabalho serd validado pela Superintendéncia
Regional do DNIT e aprovado pela Coordenagio Geral de Operagdes Rodovidria — CGPERT,
que comunicard aos interessados & autorizacdo para inicio da execugo dos servigos de acordo
com o cronograma aprovado.

DAS MEDICOES

Art. 5° Os procedimentos referentes as medigdes dos servigos do PRODEFENSA
deverio obedecer as orientagdes contidas no Capitulo I — Termo de Referéncia contido no
Edital n° 159/2009. A produgéo mensal de cada Unidade da Federacio ¢ Distrito Federal devera
ser enviada para a CGPERT que consolidara a execugdo dos servigos do(s) lote(s) do Programa.
Toda a documentaglio referente 20 Andamento Fisico; Relatorio Fotografico; Atestado de
Execucio emitido pela Unidade Local - UL e Superintendéncia Regional; e Certificagfio da
Qualidade dos Materiais empregados na execugio dos servigos, devera ser enviada no prazo
méximo de 10 dias, impresso e meio digital.

Paragrafo Primeiro. A Contratada devera encaminhar mensalmente Relatorios do
Andamento Fisico, preenchido conforme modelo do Anexo I — Quadro de Execugdo Fisica
referente as atividades executadas € Certificaciio da Qualidade do Material utilizado, documentos
obrigatorios do Processo Administrativo de Mediggo. Também devem ser enviados os Relatérios
Fotograficos em meio digital, datado e registrando o status antes € depois dos servigos realizados
conforme modelo do Anexo IV — Relatério Fotogréfico.

Pardgrafo Segundo. A Certificagdo da Qualidade do material utilizado,
mencionada no item 13.6 alinea b do Edital, se far4 da seguinte forma:

Caso o fornecedor e/ou fabricante ndio tenha certificagiio ISO para fabricacio dos materiais do
dispositivo de seguranca Defensa Metalica, a comprovagao da qualidade devera ser feita através
de Relatorios de Ensaio, em nome da licitante, de atendimento as especificagdes do Edital
emitidos por laboratério(s) associados & ABIPT (Associagdo Brasileira de Institutos de Pesquisa
Tecnologica) aptos a realizarem 0s seguintes ensaios:
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- Uniformidade da Camada de Zinco

A uniformidade da camada de zinco deve ser verificada pelo ensaio Preece, conforme NBR
7400/1990. A zincagem deve suportar um minimo de 6 imersdes para perfis de aco conformados
e um minimo de 4 imerses para parafusos, porcas € arruelas.

- Determinaciio da Massa do Revestimento

A zincagem deve proporcionar um revestimento minimo de 350 g/m2 verificado pelo ensaio de
determinagfio da massa do revestimento por unidade de area conforme NBR 7397/2007.

- Ensaio de Tragio

Os componentes das defensas devem ser de ago CF-24 ou equivalente, 0 método de ensaio deve
ser conforme a NBR 6152/2002 e as propriedades mecanicas obedecer aos valores constantes da

tabela 1 da NBR 6970/1999:

LR — Limite de Resisténcia a tragao: minimo 350 MPa
LE — Limite de Escoamento: minimo 240 MPa

LO — Alongamento: 23% (e > 3,0 mm)

- Ensaio de Dobramento

O método do ensaio deve ser de acordo com a NBR 6153/1988. O calgo utilizado deve ser 1,5
vezes a espessura aplicada.

- Ensaio de Aderéncia do Revestimento

A aderéncia do revestimento deve ser verificada conforme NBR 7398/1991.

- Determinagiio da espessura do revestimento
A espessura do revestimento deve atender ao disposto no método de ensaio da NBR 7399/1990.

Pardgrafo Terceiro. Para fornecedor e/ou fabricante com Certificagio ISO em
vigor & suficiente apresentar copia autenticada da Certificagfio para comprovagio da qualidade
dos materiais.

Pardgrafo Quario. A fiscalizagdo do DNIT devera inspecionar visualmente as
pegas que compde o lote. As pecas galvanizadas devem possuir acabamento uniforme, livre de
Areas ndo revestidas, sem manchas, bolhas e rugosidade que possam prejudicar a resisténcia do
revestimento. Para o caso de alguma inconsisténcia identificada, a fiscalizagdo podera ordenar a
Contratada o envio de uma amostra do Jote para verificagfo de conformidade. /

/)
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DO ACOMPANHAMENTO DA EXECUCAO DOS SERVICOS

Art 6°. O Diario de Obras devera ser preenchido conforme modelo constante do
Anexo V — Didrio de Obras, em atendimento & Norma DNIT 097/2007 — PRO que trata do

assunto.

Art 7°. O Cronograma Fisico poderd ser adequado trimestralmente pela
Contratada. Tal proposiciio devera ser aprovada pela Superintendéncia Regional do DNIT ¢
encamiphada em midia digital & CGPERT para homologacio e acompanhamento da execugdo
dos servigos do PRODEFENSAS.

CONSIDERACOES FINAIS

Art. 8°. O reaproveitamento de elementos de defensas danificadas obedecerd as

seguintes condigdes:
a) galvanizagfo por imers3o a quente, de acordo com 2 NBR 6323/1990;
b) formas, dimensdes € tolerancias previstas na NBR 6971/1 999;
¢) vedada emendas de partes de elementos;
d) pegas com vincos (escoamento do ago) deverdio ser descartadas;
¢) peeas inserviveis deverdo ser depositadas, mediante recibo, na UL do respectivo

trecho.

Art. 9°. A orientagio e a supervisdo geral_dos servigos ficarfio a cargo da
Coordenaciio Geral de Operagoes Rodoviarias - CGPE

Publicado no A _
Boletily Adminigtrativo n? f% g% a
de / a ! ] ;

fogne Santof) Rig
Mstr. DNIT §f 202-0




Anexo l:

Projetos Tipo para Defensas Metélicas — Disposigbes Gerais




1. Introdugao

Este Anexo apresenta solugdes padronizadas de Dispositivos de Contengao para o0s
locais com situagdes de risco de acidentes com vitimas, considerando o historico de
acidentes no segmento, a inspegéo em campo e a norma ABNT NBR 15.486/2007.
Esta norma lista varias situacbes que devem ser tratadas para termos uma rodovia
segura. O conceito basico & o da ZONA LIVRE, isto &, a existéncia de uma faixa, além
da linha de borda da pista, sem obstaculos fixos ou taludes criticos. Desta forma, o
condutor de um veiculo desgovernado podera ter condi¢bes de recuperar 0 controle
antes de se chocar com uma arvore, antes de cair em um barranco ingreme ou de
impactar com outra situagao de risco dentro da area definida como ZONA LIVRE.

2. Zona Livre

O calculo da Zona Livre é feito através do abaco da Figura 1 da norma ABNT NBR
15.486/2007. Para a determinagio da Zona Livre de uma determinada rodovia é
necessario conhecer os seguintes valores: o VDM e a velocidade de projeto. De forma
a criar valores padronizados em funcéo dos parametros das rodovias federais, pode-
se adotar os seguintes valores paraa largura da Zona Livre:

LARGURA DA ZONA LIVRE (m) - situagéo tangente

Velocidade de Projeto (Km / h)

Em funcao das curvas horizontais,
20% do valor da tabela, para raios

abaixo:

LARGURA DA ZONA LIVRE (m) — em curvas com raio

VDM 60 80 100
Até 6000 4.0 50 8,3
Maior que 6000 47 56 9,0

a largura da Zona
de curvatura menores de 800m, ¢

menor que 800m

Livre devera ser aumentada em
onforme tabela

Velocidade de Projeto (Km/h) |
VDM 60 80 100
Até 6000 48 6,0 10,0
| Maior que 6000 56 6.7 10,8

3. Tipos de obstaculos fixos

Os obstaculos encontrados nas rodovias representam friscos de acidentes. Estes
obstaculos deverdo ser tratados de forma a eliminar o risco aos usuarios da rodovia.
S3o os seguintes elementos e situacbes que podem ser considerados como
obstaculos:

Arvore (@ = 15 cm)

Poste de iluminagio

Coluna de pértico, semi-portico ou PMV
Pilar de ponie ou passarela

Telefone de socCoTTO

Abrigo para ponto de onibus

Suporte de placa de sinalizagao

Obras de Arte Corrente




Elementos de concreto (caixas de drenagem, fundacbes nao utilizadas)
Pedras e matacdes |

Talude critico

Bifurcagdes

Para as situacbes acima listadas, devera ser empregada uma das opgdes abaixo
listadas, na seguinte ordem:

o Remover o obstaculo

« Afastar o obstaculo da area da Zona Livre
Proteger do perigo, representado pelo obstaculo, empregando um dispositivo
de contencéo lateral, ou com um dispositivo amortecedor de impacto.

4. Emprego de dispositivos de contencio em situagdes de obstaculos
fixos

Quando nao for possivel efetuar a remog&o ou © afastamento do obstaculo para fora
da Zona Livre calculada, devera ser implantada uma linha de defensa metalica, para

proteger do risco de impacto.

4.4 Calculo do comprimento necessario para obstaculo isolado {uma
arvore, um bloco de fundagio, etc)

Os postes e as arvores com afastamento entre si maior que 40m, medido ao longo da
pista, s&0 considerados como obstaculos fixos isoiados. Para a determinagéo do
comprimento necessario de defensas & necessario calcular geometricamente a
extensdo do dispositivo de forma que intercepte a trajetoria do veiculo desgovernado,
considerando um angulo de impacto de no maximo 15°, de forma que 0 vefculo n&o

atinja o obstaculo, conforme figuras abaixo {(desenhos no final do texto):

Figura 01: Esquema de Defensas ¢ Terminais para Pista Simples

Figura 02: Esquema de Defensas e Terminais para Pista Dupia

4.2Calculo do comprimento necessario para muitiplos obstaculos
(duas ou mais srvores, linha continua de postes, etc)

S50 considerados obstaculos mdaltiplos aqueles que, a0 longo da pista, tenham
distancia, enire si, menor gue 40m. Para a determinacao do comprimento necessario
de defensas & necessario calcular geometricamente a extensdo do dispositivo de
forma que intercepte a trajetoria do veiculo desgovernado, considerando um angulo de
impacto de no maximo 15°, de forma que o veiculo ndo atinja o obstéculo, incluindo
toda a extens&o da linha de obstaculos, conforme figuras abaixo (desenhos no final do

texto):

Figura 3A: Obstaculos Muitiplos Terminal Desviado — Pista Dupla
Figura 3B: Obstaculos Multiplos Amortecedor Retratil — Pista Dupla
Figura 4A: Obstaculos Multiplos Terminal Desviado — Pista Simples
Figura 4B: Obstaculos Multiplos Amortecedor Retratil — Pista Simples




5. Tratamentos especiais

5.1Inicio de tramo de defensas
Opgdes para inicio de tramo de defensas:

Terminais de Entrada: Conjunto de inicio de tramo de defensas queé faz de modo
adequado e seguro, a ancoragém de entrada, que seja capaz de desenvolver a tenséo
total da lamina para prover 2 contengéo € © redirecionamento de veiculos
desgovernados, podendo ser terminais enterrados (para velocidades das vias
inferiores a 60 km/h), desviados, ancorados em taludes de corte, ou terminais

absorvedores de energia.

Terminal enterrado: Conjunto composto por 4 modulos de defensa, variando na
altura desde a posigéo de projeto até a extremidade totalmente enterrada, que deve
ser firmemente fixada ao solo, através de peca apropriada. E vedado o seu uso em
locais com velocidade de projeto superior a 60 km/h. Deve ser implantado de

acordo com a figura em anexo.
Figura 05: Terminal Enterrado

Terminal desviado: Tipo de terminal abatido defletido horizontalmente de forma a que
a variagio de altura da lamina se inicie fora da zona livre, calculada conforme a NBR
15486. Nesta situag@o, a deflexdio horizontal permitida (2 partir da borda do
acostamento) é de 4:1

Figura 06: Terminal Desviado

Terminal ancorado em falude de corte: Conjunto onde as defensas so defietidas
horizontaimente prosseguindo até o talude de corte onde deve ser firmemente
ancorada.

Figura 07: Terminal Ancorado em talude de corte

Amortecedor retratil: Consiste em um cabecal de impacto acoplado a um sistema de
laminas de defensa, adequadamente ancorado, Que ao serem impactados
frontalmente absorvem a energia cinética do velculo impactante, conduzindo-0 a uma
parada segura. O amortecedor retratil, tratado na NBR 15.486 como terminal

absorvedor, devera ser implantado quando:
¢ Nao for possivel empregar o terminal ancorado em talude de corte
« Nio existir espago para o emprego do terminal desviado, quer seja por canteiro
estreito ou por existir um talude critico de aterro.

Figura 08: Amortecedor Retratil

5.2 Obstaculos em bifurcacoes
Os obstaculos, como, por exemplo, coluna(s) para placa de sinalizacdo, em situagdes
de bifurcacdo (saida de pista) dever@o ser tratados com a implantagao de

Amortecedores de impacto.

Figura 09: Obstaculos em Bifurcagoes




5.3 Inicio de Barreira em canteiro central (ou lateral)

O inicio de barreiras ou defensas em canteiro central apresenta riscos aos Usuarios,
nas rodovias com velocidade de projeto maior que 80 Km/h. Nestes casos O sistema
de contencdo (defensa ou barreira) devera ser tratado com a implantagao de
Amortecedor de Impacto.

Figura 10: Barreira em Canteiro Central

Figura 11: Barreira na Lateral da Pista

5.4 Taludes em aterro

Os aterros com mais de um metro de altura e com talude com declividade maior que
1:3, deverdo ser tratados com defensas, em foda a extensio do talude critico,
conforme item 4.2.1.1.1 da NBR 15.486.

5.5 Cabeceiras de pontes e conexdo entre defensas e barreiras

Nas cabeceiras de pontes (entrada e saida) deverdo ser implantadas defensas
metalicas de forma a impedir a queda do veiculo. Na inexisténcia de obstaculos fixos
ou taludes criticos na proximidade da ponte, deverdo ser implantadas defensas com
os comprimentos minimos conforme desenhos (ver Figuras 12 a 18 no final do texto).
No caso da existéncia de obstaculos fixos ou taludes criticos na proximidade da ponte,
as defensas deverao ter a extenséo aumentada, de forma a abranger estes perigos.

No caso em que a ponte, ao inves de ter uma barreira de concreto, tenha um gradil de’
concreto ou barras de ago, a defensa devera ser implantada em todo o comprimento
da ponte, empregando colunas flangeadas.

6. Tabelas de comprimento de tramo de defensas em situacdes de
obstaculos fixos

As defensas devem ser instaladas a uma distancia minima de 1,0m da borda
da faixa de rolamento da rodovia. Nos casos em que a crista do talude de
aterro esteja a menos de 1,5m da borda da faixa de rolamento, a distancia
podera ser diminuida para 0,5m. Neste caso, tendo pouco solo atras dos
postes da defensa, 0 espagamento entre postes devera ser reduzido para 2m e
o comprimento do poste devera ser aumentado para 2,5m.

Considerando que o calculo para o comprimento do Terminal Desviado (TD) é dado
pela equagéo:

TD = (ZL - A) x 4 + 8; sendo

ZL a largura da Zona Livre

A a distancia entre a defensa e a faixa de borda da pista de rolamento.

Para as situacdes comuns de reflgio e acostamento, sdo considerados 0s seguintes
vajores:

¢ Reflgio A=10m

« Acostamento A =2,5m




Considerando que a Ancoragem de Saida (AS) pode ser executada com 8m, devem
ser empregados 0s esquemas de defensas, conforme as figuras 1 e 2, e @s tabelas |
(Refligio) e Il (Acostamento).

Tabela | — Refugio com 1,0m.

ZL = 4,0m Comprimenios (m) TOT@#;Z:?HT)O de
Afaizazrr\;?nto TD Corpo AS com TD com TR
2,0 20,0 4.0 8,0 32,0 12,0
2,1 20,0 8,0 8,0 36,0 16,0
2,2 20,0 8,0 8,0 36,0 16,0
i 2,3 20,0 8,0 8.0 36,0 16,0
| 2.4 20,0 8.0 80 | 360 16,0
25 20,0 8,0 8,0 36,0 16,0
2,6 20,0 8.0 8,0 36,0 16,0
2,7 20,0 8,0 8,0 36,0 16,0
2,8 20,0 8,0 8,0 36,0 16,0
2.9 20,0 8.0 8,0 36,0 16,0
3,0 20,0 8,0 8,0 36,0 16,0
3,1 20,0 8.0 8.0 36,0 16,0
32 20,0 12,0 8,0 40,0 20,0
3,3 20,0 12,0 8,0 40,0 20,0
34 20,0 12,0 8,0 40,0 20,0
3,5 20,0 12,0 8,0 40,0 20,0
3,6 20,0 12,0 8,0 40,0 20,0
3,7 20,0 12,0 8,0 40,0 20,0
N 3,8 20,0 12,0 8,0 40,0 20,0
39 20,0 12,0 8,0 40,0 20,0
4,0 20,0 12,0 8,0 40,0 20,0




Tabela | — Refugio com 1,0m.

ZL=47m Comprimentos (M) TOTAL do tramo de
e 5,0m defensa (m)
Afaﬂamem D | Como | AS | comTD com TR
(m)
2.0 24.0 4,0 8,0 36,0 12,0
2.1 24,0 8,0 8,0 40,0 16,0
2.2 24.0 8,0 8,0 40,0 16,0
23 24,0 8,0 8,0 40,0 18,0
2.4 24.0 8,0 8,0 40,0 16,0
25 24,0 8,0 8,0 40,0 16,0
26 240 8,0 8,0 40,0 16,0
27 24.0 8,0 8,0 40,0 16,0
28 24.0 8,0 8,0 40,0 16,0
2,9 24.0 8,0 8,0 40,0 16,0
3,0 24.0 8,0 8,0 40,0 16,0
3,1 24,0 8,0 8,0 40,0 16,0
3,2 24,0 12,0 8,0 44.0 20,0
3,3 24,0 120 |80 44.0 20,0
3.4 24.0 12,0 8,0 440 20,0
3,5 24,0 120 |80 44.0 20,0
36 24,0 12,0 8,0 44,0 20,0
3,7 24,0 12,0 8,0 44.0 20,0
3,8 24,0 12,0 | 8.0 440 20,0
3,9 240 12,0 8,0 44.0 20,0
4,0 24.0 120 |80 44.0 20,0
4.1 24,0 120 |80 44.0 20,0
42 24.0 12,0 8,0 44.0 20,0
43 24,0 16,0 | 80 48,0 24.0
4.4 240§ 160 8,0 480 24,0
45 24,0 16,0 8,0 48,0 240
46 24,0 160 | 80 48,0 24,0
47 24,0 16,0 8,0 48,0 24,0
438 240 | 16,0 8,0 48,0 24.0
4.9 240 | 18,0 8,0 48,0 24.0
5,0 240 | 16,0 8,0 48,0 24.0




»,

| Tabela 1 — Refagio com 1,0m.

ZL=56me Comprimentas (M) TOTAL do tramo de
6,0m defensa (m)
Afas';zaznr:])eito TD Corpo AS com 1D com TR
2,0 28,0 40 8,0 40,0 12,0
2,1 28,0 8,0 8,0 440 16,0
2,2 28,0 8,0 8,0 44,0 16,0
2,3 28,0 8,0 8,0 44 0 16,0
2,4 28,0 8,0 8,0 440 16,0
2,5 28,0 8,0 8,0 44,0 16,0
2,6 28,0 8,0 8,0 44 0 16,0
2,7 28,0 8,0 8,0 440 16,0
2,8 28,0 8,0 8.0 440 16,0
2.9 28,0 8,0 8,0 44,0 16,0
3,0 28,0 8,0 8,0 440 16,0
3,1 28,0 8,0 8,0 440 16,0
3,2 28,0 12,0 8,0 48,0 20,0
3,3 28,0 12,0 8,0 48,0 20,0
3.4 28,0 12,0 8,0 48,0 20,0
3,5 28,0 12,0 8,0 48,0 20,0
3,6 28,0 12,0 8,0 48,0 20,0
3.7 28,0 12,0 8,0 48,0 20,0
3,8 28,0 12,0 8,0 48,0 20,0
3,9 28,0 12,0 8,0 48,0 20,0
40 28,0 12,0 8.0 48,0 20,0
4.1 28,0 12,0 8,0 48,0 20,0
42 28,0 12,0 8,0 48,0 20,0
43 28,0 16,0 8.0 52,0 24,0
4,4 28,0 16,0 8,0 52,0 24,0
45 28,0 16,0 8,0 52,0 24,0
46 28,0 16,0 8,0 52,0 24,0
47 28,0 16,0 8,0 52,0 24,0
48 28,0 16,0 8,0 52,0 24,0
49 28,0 16,0 8,0 52,0 24,0
5,0 28,0 16,0 3,0 52,0 24,0
5.1 28,0 16,0 8,0 52,0 24,0
5.2 28,0 16,0 8,0 52,0 24,0
5,3 28,0 16,0 8,0 52,0 24,0
54 28,0 20,0 8,0 56,0 28,0
5,5 28,0 20,0 8,0 56,0 28,0
56 28,0 20,0 8,0 56,0 28,0
57 28,0 20,0 8,0 56,0 28,0
5,8 28,0 20,0 8,0 56,0 28,0
59 28,0 20,0 8,0 56,0 28,0
86,0 28,0 20,0 8,0 56,0 28,0




Tabela | — Refugio com 1,0m.

- TOTAL do tramo de
Comprimentos (m) defensa (m)

ZL =6,7m

Afastamento
X {m)
20
2.1
22
2.3

IR -5\ SR
200




Tabela | — Refagio com 1,0m.

ZL ;,%r?\m € Comprimentos (m) TOT?e']:e?_IOS;r?m)O de
Afastazmc)anto X TD Corpo AS com TD com TR
2,0 40,0 40 8,0 52,0 12,0
2,1 40,0 8,0 8,0 56,0 16,0
2,2 40,0 8,0 8,0 56,0 16,0
2,3 40,0 8.0 8,0 56,0 16,0
2.4 40,0 8,0 8,0 58,0 16,0
2,5 40,0 8,0 8,0 56,0 16,0
2,6 40,0 8,0 8,0 56,0 16,0
2,7 40,0 8,0 8,0 56,0 16,0
2,8 40,0 8,0 8,0 56,0 16,0
2,9 40,0 8,0 8,0 56,0 16,0
3,0 40,0 8,0 8,0 56,0 16,0
3,1 40,0 8,0 8,0 56,0 16,0
3,2 40,0 12,0 8,0 60,0 20,0
3,3 40,0 12,0 8,0 60,0 20,0
3,4 40,0 12,0 8,0 80,0 20,0
3,5 40,0 12,0 8,0 60,0 20,0
3,6 40,0 12,0 8.0 60,0 20,0
37 40,0 12,0 8,0 60,0 20,0
3,8 40,0 12,0 8,0 60,0 20,0
3,9 40,0 12,0 8,0 60,0 20,0
40 40,0 12,0 8,0 60,0 20,0
41 40,0 12,0 8,0 60,0 20,0
42 40,0 12,0 8,0 60,0 20,0
4.3 40,0 16,0 8,0 64,0 240
4.4 40,0 16,0 8,0 64,0 24,0
45 40,0 16,0 8.0 64,0 240
46 40,0 16,0 3,0 64,0 240
47 40,0 16,0 8,0 64,0 24,0
48 40,0 16,0 8.0 64,0 240
4,9 40,0 16,0 8,0 64,0 24,0
50 40,0 16,0 8,0 64,0 24,0
5,1 40,0 16,0 8,0 64,0 24,0
52 40,0 16,0 8,0 64,0 24,0
5.3 40,0 16,0 8.0 64,0 24,0
54 40,0 20,0 8,0 68,0 28,0
55 40,0 20,0 8,0 68,0 28,0
5,6 40,0 20,0 8,0 68,0 28,0
57 40,0 20,0 8,0 68,0 28,0
5,8 40,0 20,0 8,0 68,0 28,0




5,9 40,0 20,0 8,0 68,0 28,0
6,0 40,0 20,0 8,0 68,0 28.0
8,1 40,0 20,0 8,0 68,0 28,0
6,2 40,0 20,0 8,0 68,0 28,0
6,3 40,0 20,0 8,0 68,0 28,0
6,4 40,0 24.0 8,0 72,0 32,0
8,5 40,0 24,0 8,0 72,0 32,0
6,6 40,0 24,0 8,0 72,0 32,0
6,7 40,0 24,0 8,0 72,0 32,0
6,8 40,0 24,0 8,0 72,0 32,0
6,9 40,0 24,0 8,0 72,0 32,0
7.0 40,0 24,0 8,0 72,0 32,0
7,1 40,0 24,0 8,0 72,0 32,0
7,2 40,0 24,0 8,0 72,0 32,0
7,3 40,0 24,0 8,0 72,0 32,0
7.4 40,0 24,0 8,0 72,0 32,0
7.5 40,0 28,0 8,0 76,0 36,0
7.6 40,0 28,0 8,0 76,0 36,0
7.7 40,0 28,0 8,0 76,0 36,0
7.8 40,0 28,0 8,0 76,0 36,0
7.9 40,0 28,0 8,0 76,0 36,0
8,0 40,0 28,0 8,0 76,0 36,0
8.1 40,0 28,0 8,0 76,0 36,0
8,2 40,0 28,0 8,0 76,0 36,0
8,3 40,0 28,0 8,0 76,0 36,0
8,4 40,0 28,0 8,0 76,0 36,0
8,5 40,0 28,0 8,0 76,0 36,0
8,6 40,0 32,0 8,0 80,0 40,0
8,7 40,0 32,0 8,0 80,0 40,0
8,8 40,0 32,0 8,0 80,0 40,0
8,9 40,0 32,0 8,0 80,0 40,0
9,0 40,0 32,0 8,0 80,0 40,0




Tabela | - Refagio com 1,0m.

ZL =10,0m Comprimentos (m) TOT::; eﬁ;r?m)o de
A fas).iszm;ento D Corpo | AS com TD com TR

2,0 440 4,0 8,0 56,0 12,0
2,1 440 3,0 8,0 60,0 16,0
22 44 0 8,0 8,0 60,0 16,0
2,3 44,0 8,0 8,0 60,0 16,0
2,4 44.0 8,0 8.0 60,0 16,0
2,5 44 0 8,0 8,0 60,0 16,0
2,6 44,0 8,0 8,0 60,0 16,0
2,7 44,0 8,0 8,0 60,0 16,0
2,8 44 0 8,0 8,0 60,0 16,0
2.9 440 8,0 8,0 60,0 16,0
3,0 44,0 8,0 8,0 60,0 16,0
3,1 44,0 8,0 8,0 60,0 16,0
3,2 440 12,0 8,0 64,0 20,0
3,3 44,0 12,0 8,0 64,0 20,0
3,4 44 0 12,0 8,0 64,0 20,0
3,5 440 12,0 8,0 64,0 20,0
3,6 440 12,0 8,0 64,0 20,0
3,7 44 0 12,0 8,0 64,0 20,0
38 44,0 12,0 8,0 64,0 20,0
3,9 440 12,0 8,0 64,0 20,0
4.0 44,0 12,0 8,0 64,0 20,0
4.1 440 12,0 8,0 64,0 20,0
42 44,0 12,0 8,0 64,0 20,0
43 440 16,0 8,0 68,0 240
4.4 44,0 16,0 8,0 68,0 240
4.5 440 16,0 8,0 68,0 24,0
4,6 44,0 16,0 8,0 68,0 24,0
4,7 440 16,0 8,0 68,0 24,0
48 440 16,0 8,0 68,0 24,0
4.9 440 16,0 8,0 68,0 240
50 44 0 16,0 8,0 68,0 240
51 44,0 16,0 8,0 68,0 24,0
52 44,0 16,0 8,0 68,0 24.0
53 44,0 16,0 8,0 68,0 24,0
54 440 20,0 80 72,0 28,0
55 44 0 20,0 8,0 72,0 28,0
5,6 440 20,0 8,0 72,0 28,0
57 44,0 20,0 8,0 72,0 28,0
L 5,8 440 20,0 8.0 72,0 28,0




5,9 44,0 20,0 8,0 72,0 28,0
6,0 44,0 20,0 8,0 72,0 28,0
6,1 44,0 20,0 8,0 72,0 28,0
6,2 44.0 20,0 8,0 72,0 28,0
6,3 44,0 20,0 8,0 72,0 28,0
6,4 44,0 240 8,0 76,0 32,0
6,5 44,0 24.0 8,0 76,0 32,0
6,6 44,0 24,0 8,0 76,0 32,0
6,7 44,0 24,0 8,0 76,0 32.0
6,8 44,0 24,0 8.0 76,0 32,0
6,9 44,0 24.0 8,0 76,0 32,0
7,0 44,0 24,0 8,0 76,0 32,0
7.1 44.0 24,0 8,0 76,0 32,0
7.2 44,0 24,0 8,0 76,0 32,0
7.3 44,0 24,0 8,0 76,0 32,0
7.4 44,0 24,0 8,0 76,0 32,0
7.5 44,0 28,0 8,0 80,0 36,0
7.6 440 28,0 8,0 80,0 36,0
7,7 440 28,0 8,0 80,0 36,0
7.8 44,0 28,0 8,0 80,0 36,0
7.9 44,0 28,0 8,0 80,0 36,0
8,0 44,0 28,0 8,0 80,0 36,0
8,1 44,0 28.0 8,0 80,0 36,0
8,2 44,0 28,0 8,0 80,0 36,0
8,3 44,0 28,0 8,0 80,0 36,0
8,4 44,0 28,0 8,0 80,0 36,0
8,5 44,0 28.0 8,0 80,0 36,0
8,6 44,0 32,0 8,0 84,0 40,0
8,7 44,0 32,0 8,0 84,0 40,0
8.8 44,0 32,0 8,0 84,0 40,0
8,9 44,0 32,0 8,0 84,0 40,0
9,0 440 32,0 8,0 84,0 40,0
9,1 44,0 32,0 8,0 84,0 40,0
9,2 44.0 32,0 8,0 84.0 40,0
9,3 44,0 32,0 8,0 84,0 40,0
9,4 44,0 32.0 8,0 84,0 40,0
9,5 44,0 32,0 8,0 84,0 40,0
9.6 44,0 36,0 8,0 88,0 44,0
9,7 44,0 36,0 8,0 88,0 44,0
9,8 440 36,0 8,0 88.0 44,0
9,9 44,0 36,0 8,0 88,0 44,0
10,0 44,0 36,0 8,0 88,0 44,0




Tabela | — Refugio com 1,0m.

TOTAL do tramo de defensa

ZL =10,8m Comprimentos (m) m
Afasteznr;:gento X TD Corpo AS com TD com TR
2,0 480 4,0 8,0 60,0 12,0
2,1 48,0 8,0 8,0 64,0 16,0
2.2 48,0 8,0 8,0 64,0 16,0
2,3 48,0 8,0 8,0 64,0 16,0
24 48,0 8,0 8,0 64,0 16,0
25 48,0 8,0 8,0 64,0 16,0
28 48,0 8,0 8.0 64,0 16,0
27 48,0 8,0 8,0 64,0 16,0
2,8 48,0 8,0 8,0 64,0 16,0
29 480 8,0 8,0 64,0 16,0
3,0 48,0 8.0 8,0 64,0 16,0
3.1 48,0 8,0 8,0 64,0 16,0
3.2 48,0 12,0 8,0 68,0 20,0
3,3 48,0 12,0 8.0 63,0 20,0
3.4 48,0 12,0 8.0 68,0 20,0
3,5 48,0 12,0 8,0 68,0 20,0
3,6 48,0 12,0 8,0 68,0 20,0
3.7 48,0 12,0 8,0 68,0 20,0
3,8 48,0 12,0 8,0 68,0 20,0
3,9 48,0 12,0 8,0 68,0 20,0
4,0 48,0 12,0 8,0 68,0 20,0
4.1 48,0 12,0 8,0 68,0 20,0
42 43,0 12,0 8,0 68,0 20,0
4,3 48,0 16,0 8,0 72,0 24,0
4.4 48,0 16,0 8,0 72,0 240
45 48,0 16,0 8,0 72,0 24,0
48 48,0 18,0 8,0 72,0 24,0
4.7 48,0 16,0 8,0 72,0 240
4,8 48,0 16,0 8,0 72,0 240
4,9 48,0 16,0 8,0 72,0 24,0
5,0 48,0 18,0 8,0 72,0 2490
5.1 48,0 16,0 8,0 72,0 240
5,2 48,0 16,0 8,0 72,0 24,0
5,3 48,0 16,0 8,0 72,0 24,0
54 48,0 20,0 8,0 76,0 28,0
5,9 48,0 20,0 8.0 76,0 28,0
56 48,0 20,0 8,0 76,0 28,0
57 48,0 20,0 8,0 76,0 28,0
5,8 48,0 20,0 8,0 76,0 28,0
59 48,0 20,0 8,0 76,0 28,0
6,0 48,0 20,0 8,0 76,0 28,0
8,1 48,0 20,0 8,0 76,0 28,0
6,2 48,0 20,0 8,0 76,0 28,0
6,3 48,0 20,0 8.0 76,0 28,0
6.4 48,0 24,0 8,0 80,0 32,0
6,5 48,0 24,0 8,0 80,0 32,0
6,6 48,0 24,0 8,0 80,0 32,0
6,7 48,0 24,0 8,0 80,0 32,0




6,8 48,0 24,0 8,0 80,0 32,0
6,9 48,0 24,0 8,0 80,0 32,0
7,0 48,0 24,0 8,0 80,0 32,0
7.1 48,0 24.0 8,0 80,0 32,0
72 48,0 24,0 8,0 80,0 32,0
7.3 48,0 24,0 8,0 80,0 32,0
74 48,0 24,0 8.0 80,0 32,0
7,5 48,0 28,0 8,0 84,0 36,0
7.6 48,0 23,0 38,0 84,0 36,0
7.7 48,0 28,0 8.0 84,0 36,0
7.8 48,0 28,0 8,0 84,0 36,0
7,9 48,0 28,0 8,0 84,0 36,0
8,0 48,0 28,0 8,0 84,0 36,0
8.1 48,0 28,0 8,0 84,0 36,0
82 48,0 28,0 8,0 84,0 36,0
83 48,0 28.0 8.0 84,0 36,0
84 48,0 28,0 8,0 84,0 36,0
8,5 48,0 28,0 8,0 84.0 36,0
8,6 48,0 32,0 8,0 88,0 40,0
8,7 48,0 32,0 8,0 88,0 40,0
8,8 48,0 32,0 80 88.0 40,0
8,9 48,0 32,0 8,0 88,0 40,0
9,0 48,0 32,0 8,0 88,0 40,0
9,1 48,0 32,0 8,0 88,0 40,0
9,2 48,0 32,0 8,0 88,0 40,0
93 48,0 32,0 8.0 88,0 40,0
8,4 48,0 32,0 8,0 88,0 40,0
9,6 48,0 32,0 8.0 88,0 40,0
9.6 48,0 36,0 8,0 92,0 44,0
9,7 48,0 36.0 8,0 92,0 44,0
9.8 48,0 38,0 8,0 92,0 44,0
9,9 48,0 36,0 8,0 82,0 44,0
10,0 48,0 36,0 8,0 92,0 44,0
10,1 48,0 36,0 8,0 92,0 44,0
10,2 48,0 36,0 8,0 92,0 44,0
10,3 48,0 36,0 8,0 92,0 44,0
10,4 48,0 36,0 8,0 92,0 44,0
10,5 48,0 36,0 8,0 92,0 44,0
10,6 48,0 36,0 8,0 920 44,0
10,7 48,0 40,0 8.0 96,0 48,0
10,8 48,0 40,0 8.0 96.0 48,0




Tabela Il — Acostamento com 2,5m.

TOTAL do tramo de defensa (m)

ZL=4.0m Comprimentos (m)
Afastamento X (m) 1D Corpo AS com TD com TR
3.5 16.0 4,0 8,0 28,0 12,0
3.8 16,0 8,0 5,0 32,0 16,0
3.7 16,0 80 8,0 32,0 16,0
3.8 16,0 8,0 58,0 32,0 16.0
3.8 16,0 8,0 8.0 32,0 18,0
4,0 16,0 8,0 8.0 32,0 16,0

ZL=4.8me 50m

Comprimentos (m)

TOTAL do tramo de defensa (m)

Afastamento X (m)| TD Compo AS com 7D com TR
3.5 20,0 4,0 8,0 32,0 12,0
38 20,0 8,0 8,0 36,0 16,0
3,7 20,0 8,0 8,0 36,0 16,0
3,8 20,0 80 8,0 36,0 16,0
3,9 20,0 8.0 8,0 36,0 16,0
4.0 20,0 8,0 8,0 36,0 16,0
4,1 20,0 8,0 8,0 36,0 16,0
4.2 20,0 8,0 8,0 36,0 16,0
4,3 20,0 8,0 8,0 36,0 16,0
4.4 20,0 8,0 80 36,0 16,0
4,5 20,0 8,0 8,0 36,0 16,0
45 20,0 8,0 8,0 36,0 16,0
4.7 20,0 12,0 8,0 40,0 20,0
4.8 20,0 12,0 8,0 40,0 20,0
4,8 20,0 12,0 58,0 40,0 20,0
5,0 20,0 12,0 8,0 40,0 20,0




Tabela Il — Acostamento com 2,5m.

ZL = 5,6m e 6,0m Comprimentos (m) TOTAL do tramo de defensa (m)
Afastamenio X {(m) D Corpo AS com 1D com TR
3.5 24,0 4,0 8,0 38,0 12,0
36 24,0 8,0 8,0 40,0 16,0
3,7 24,0 8,0 80 40,0 16,0
3.8 24,0 8,0 8,0 40,0 16,0
39 24,0 8.0 8,0 40,0 16,0
4,0 24,0 8,0 8,0 40,0 18,0
4.1 24,0 8,0 3,0 40,0 16,0
4.2 24,0 8,0 8,0 40,0 16,0
4,3 24,0 8,0 8,0 40,0 16,0
4.4 24,0 80 8,0 40,0 16,0
45 24,0 8,0 8,0 40,0 16,0
46 24,0 8,0 8,0 40,0 16,0
47 24,0 12,0 8,0 44,0 20,0
4,8 24,0 12,0 8,0 44,0 20,0
4.9 240 12,0 8,0 44,0 20,0
5.0 24,0 12,0 8,0 44.0 20,0
51 240 12,0 8,0 44,0 : 20,0
52 240 12,0 8,0 44 0 20,0
53 240 12,0 8,0 44.0 20,0
54 240 12,0 8,0 44,0 20,0
55 24,0 12,0 8,0 44,0 20,0
56 240 12,0 8,0 44,0 200
57 24,0 12,0 8.0 44,0 20,0
58 2490 16,0 8,0 48,0 24,0
59 240 16,0 8,0 48,0 240
6,0 24.0 16,0 8.0 48,0 24.0




n

Tabela || — Acostamento com 2,5m.

TOTAL do tramo de defensa (m}

ZL=6,7m Comprimentas {m)

Afastamento X (m) TD Corpo AS com TD com TR
3,5 28,0 4,0 8,0 40,0 12,0
3.6 28,0 8,0 3,0 44,0 16,0
3.7 280 8,0 8,0 440 16,0
3.8 28,0 8,0 8,0 44,0 16,0
3.9 28,0 8,0 8,0 44,0 16,0
4,0 28,0 8,0 8,0 44,0 16,0
4.1 28,0 8,0 8,0 44,0 16,0
4,2 28,0 8,0 8,0 44,0 16,0
4,3 28,0 8,0 8,0 44,0 16,0
44 28,0 8,0 8,0 44.0 16,0
45 28,0 8,0 8,0 44,0 16,0
4.6 28,0 8,0 8,0 44,0 16,0
4,7 28,0 12,0 80 48,0 20,0
4.8 28,0 12,0 8,0 48,0 20,0
4.9 280 12,0 8,0 48,0 20,0
50 28,0 120 8,0 48,0 20,0
5,1 28,0 12,0 8,0 48,0 20,0
52 28,0 12,0 8,0 48,0 20,0
53 28,0 12,0 8,0 48,0 20,0
54 28,0 12,0 8.0 48,0 20,0
55 28,0 12,0 8,0 48,0 20,0
5.6 28,0 12,0 8.0 48,0 20,0
57 28,0 12,0 8,0 48,0 20,0
5,8 280 16,0 8,0 52,0 24,0
58 28,0 16,0 8,0 52,0 24,0
6,0 28,0 16,0 8,0 52,0 24,0
6,1 280 16,0 3,0 52,0 240
6,2 28,0 16,0 8,0 52,0 240
6,3 28,0 16,0 8,0 52,0 240
6,4 280 16,0 8,0 52,0 240
6,5 28,0 16,0 8,0 52,0 24,0
6,6 28,0 16,0 80 52,0 24,0
6,7 28,0 16,0 8,0 52,0 24,0




Tabela Il — Acostamento com 2,5m.

TOTAL do tramo de defensa {m)

ZL =8,3m Comprimentos {m)

Afastamento X (m) D Corpo AS com TD gom TR
3,5 32,0 40 8,0 44,0 12,0
36 320 8,0 8,0 48,0 16,0
37 32,0 8.0 8,0 48,0 16,0
3.8 320 3,0 8,0 48,0 16,0
3,9 32,0 8,0 8,0 48,0 16,0
4.0 32,0 8,0 8,0 48,0 16,0
4,1 320 8.0 8,0 48,0 16,0
4,2 32,0 8,0 8,0 48,0 16,0
4,3 32.0 8,0 8,0 48,0 16,0
4.4 320 8,0 8,0 48,0 16,0
4,5 32,0 8,0 8,0 48,0 16,0
4,6 32,0 8,0 8,0 48,0 16,0
4.7 32,0 12,0 8.0 52,0 20,0
4,8 32,0 12,0 8,0 52,0 20,0
49 320 12,0 8,0 52,0 20,0
50 320 12,0 8,0 52,0 20,0
5,1 320 12,0 8,0 52,0 20,0
5.2 32,0 12,0 8,0 52,0 20,0
5,3 320 12,0 8,0 52,0 20,0
54 32,0 12,0 8,0 52,0 20,0
55 32,0 12,0 8.0 52,0 20,0
58 32,0 12,0 8,0 52,0 20,0
57 32,0 12,0 8,0 52,0 20,0
58 32,0 16,0 8,0 56,0 24,0
58 320 16,0 8.0 56,0 240
6,0 32,0 18,0 8,0 56,0 24.0
8,14 32,0 16,0 8,0 56,0 240
6,2 32,0 16,0 8,0 56,0 24,0
6.3 32,0 16,0 8,0 56,0 24,0
6.4 32,0 - 16,0 8,0 56,0 24,0
8,5 32,0 16,0 8,0 56,0 24,0
6.6 32,0 16,0 8,0 56,0 24,0
6.7 32,0 16,0 8,0 56,0 240
6,8 32,0 16,0 8,0 56,0 24,0
6,9 32,0 20,0 8,0 60,0 28,0
7.0 32,0 20,0 8,0 60,0 28,0
74 32,0 20,0 8,0 80,0 28,0
7.2 32,0 20,0 8,0 60,0 28,0
73 32,0 20,0 8,0 60,0 28,0
74 32,0 20,0 8,0 60,0 28,0
7.5 32,0 20,0 8,0 60,0 28,0
7.6 32,0 20,0 8,0 60,0 28,0
7.7 32,0 20,0 8,0 60,0 28,0
7.8 32,0 20,0 8,0 60,0 28,0
7.9 320 24,0 8,0 64,0 32,0
8,0 320 24,0 8,0 64,0 320
8.1 32,0 24.0 8,0 64,0 32,0
8,2 320 24.0 8,0 64,0 32,0
8,3 32,0 24,0 8,0 64,0 32,0




Tabela Il — Acostamento com 2.5m.

ZL=8.0m Comprimentos {mM} TOTAL do tramo de defensa {m)
Afastamento X (m} TD Compo AS com TD com TR
3,5 36,0 4.0 8,0 48,0 12,0
36 36,0 8,0 8,0 52,0 16,0
37 36,0 50 8,0 52,0 16,0
3.8 36,0 8,0 8,0 52,0 16,0
3,9 36,0 8,0 80 52,0 16,0
4.0 36,0 8,0 8,0 52,0 16,0
414 36,0 3,0 8,0 52,0 18,0
4,2 36,0 a0 8.0 52,0 16,0
4.3 36,0 8,0 8,0 52,0 16,0
4.4 26,0 8,0 8,0 52,0 16,0
4.5 36,0 8,0 8,0 52,0 16,0
4.8 36,0 8.0 8,0 52,0 16,0
4.7 36,0 12,0 8.0 56,0 20,0
4.8 36,0 12,0 8,0 56,0 20,0
4.9 36,0 12,0 80 58,0 20,0
50 380 12,0 8,0 56,0 20,0
51 36,0 12,0 8,0 56,0 20,0
52 36,0 12,0 8,0 56,0 20,0
53 36.0 12,0 8.0 56,0 20,0
84 36,0 42,0 8,0 56,0 20,0
5,5 36,0 12,0 8.0 56,0 20,0
58 36,0 12,0 8.0 56,0 20.0
57 6,0 12,0 8,0 56,0 20,0
5.8 36,0 16,0 8,0 60,0 24,0
59 36,0 16,0 8,0 60,0 24,0
6.0 %0 16,0 8.0 60,0 24,0
6,1 36,0 16,0 8,0 60,0 24,0
6,2 36,0 16,0 8,0 60,0 24,0
6.3 36,0 16,0 8,0 60,0 24,0
6.4 36,0 16,0 8,0 60,0 240
6,5 35,0 16,0 8,0 60,0 24,0
6.6 36,0 16,0 8.0 60,0 24,0
6,7 36,0 16,0 8,0 60,0 240
6,8 26,0 18,0 8,0 60,0 24,0
6.8 36,0 20,0 8,0 64,0 28,0
70 36,0 200 8,0 64,0 28,0
7.1 36,0 20,0 8,0 64,0 28,0
7.2 360 20,0 8,0 64,0 28,0
7.3 36,0 20,0 8,0 64,0 28,0
74 26,0 20,0 8,0 64,0 28,0
7.5 36,0 20,0 8,0 64,0 28,0
7.8 36,0 20,0 8,0 64,0 28,0
7.7 36,0 20,0 8.0 64,0 28,0
7.8 36,0 20,0 8,0 64,0 28,0
7.9 36,0 240 8,0 68,0 32,0
8,0 36,0 24,0 8,0 68,0 32,0
8.1 36,0 24,0 8,0 68,0 32,0
8.2 36,0 240 8,0 68,0 320
8,3 36,0 240 8,0 88,0 32,0
8.4 36,0 240 8,0 68,0 32,0
85 36,0 24,0 8,0 68,0 32,0
8,6 36,0 24,0 8,0 68.0 32,0




8,7 36,0 24,0 8,0 68,0 320
8,8 36,0 24.0 8,0 68,0 32,0
8,9 36,0 24,0 8,0 68,0 32,0
9,0 36,0 28,0 8,0 72,0 36,0




Tabela Il — Acostamento com 2.,5m.

ZL =10,0m Comgrimentos {m) TOTAL do tramo de defensa (m)
Afastamento X (m} TD Corpo AS com TD com TR
3.5 40,0 4,0 8,0 52,0 12,0
3.6 40,0 8,0 8,0 56,0 18,0
37 40,0 80 8,0 56,0 16,0
3.8 40,0 3,0 8,0 56,0 16,0
3.9 40,0 8,0 8,0 56,0 16,0
4.0 40,0 8,0 80 55,0 16,0
4,1 40,0 3,0 8,0 56,0 16,0
4,2 40,0 8.0 8,0 56,0 16,0
4,3 40,0 8,0 8,0 56,0 16,0
44 40,0 3,0 8,0 56,0 16,0
4.5 - 40,0 3.0 8,0 56,0 16,0
48 40,0 8,0 3,0 56,8 16,0
4,7 40,0 12,0 8,0 60,0 20,0
4.8 40,0 12,0 8,0 60,0 20,0
4.9 40,0 12,0 8.0 60,0 20,0
50 40,0 12,0 8,0 80,0 20,0
5,1 40,0 12,0 8.0 60,0 20,0
5.2 40,0 12,0 8.0 60,0 20,0
53 40,0 12,0 8,0 60,0 20,0
54 40,0 12,0 80 60,0 200
55 40.0 12,0 8,0 60,0 20,0
5.6 40,0 12,0 8.0 60,0 20,0
57 40,0 12,0 8.0 60,0 20,0
5,8 49,0 16,0 8,8 64,0 24,0
5,4 40,0 16,0 80 64,0 24,0
6,0 40,0 16,0 8.0 64,0 24,0
6,1 40,0 16,0 8,0 64,0 24,0
6.2 40,0 16,0 8,0 64,0 24.0
6,3 40,0 16,0 8,0 64,0 24,0
6.4 40,0 16,0 8,0 64,0 240
85 40,0 16,0 8.0 64,0 24,0
6.6 40,0 16,0 8,0 64,0 24,0
6.7 40,0 16,0 80 64,0 24,0
6.8 40,0 16,0 8.0 64,0 24,0
6,9 40,0 20,0 8,0 68,0 28,0
7.0 40,0 20,0 80 68,0 28,0
A 40,0 20,0 8,0 68,0 28,0
7.2 40,0 20,0 8.0 68,0 28,0
7.3 40,0 20,0 8,0 68,0 280
74 40,0 20,0 8,0 68,0 28,0
7.5 40,0 20,0 80 88,0 28,0
7.6 40,0 20,0 8,0 68,0 28,0
7.7 40,0 20,0 8,0 68,0 28,0
7.8 400 20,0 8,0 68,0 28,0
7.9 40,0 24,0 8,0 72,0 32,0
8,0 40,0 24,0 8,0 72,0 320
8,1 40,0 24,0 8,0 72,0 320
8,2 40,0 240 8,0 72,0 32,0
8.3 40,0 24,0 8.0 72,0 32,0
8.4 40,0 240 8,0 72,0 32,0
8,5 40,0 24,0 80 72,0 32,0
8,6 40,0 24,0 8.0 72,0 32,0




8,7 40,0 24,0 g0 72,0 320
8.8 40,0 24,0 8,0 72,0 32,0
89 40,0 24,0 8,0 72,0 32,0
8.0 40,0 28,0 8,0 76,0 36,0
9,1 40,0 28,0 8,0 76,0 36,0
9,2 40,0 28,0 8,0 76,0 36,0
9.3 40,0 280 8.0 76,0 36,0
9.4 40,0 28.0 8.0 76,0 36,0
9,5 43,0 28,0 8,0 76,0 36,0
9,6 40,0 28,0 8.0 76.0 36,0
9,7 40,0 28,0 8,0 76.0 36,0
9.8 40,0 28,0 8,0 76,0 36,0
9,9 40,0 28,0 3.0 76,0 38,0
10,0 40,0 28,0 8,0 76,0 36,0




Tabela 1l — Acostamento com 2.5m.

TOTAL do tramo de defensa {m}

ZL =10,8m Comprimentos (m)

Afastarmentio X (m) TD Corpo AS com TD com TR
3,5 44,0 4,0 8,0 56,0 12,0
36 44,0 8,0 8,0 80,0 16,0
3.7 44.0 80 8,0 60,0 16,0
38 44,0 8,0 8,0 §0,0 18,0
39 440 8,0 8,0 60,0 16,0
4,0 44,0 8.0 8,0 60,0 16,0
4,1 440 8.0 8,0 60,0 16,0
4,2 44.0 8.0 8,0 60,0 16,0
43 44,0 8.0 8,0 60,0 16,0
4.4 440 8.0 8,0 60,0 16,0
45 44.0 8,0 8,0 80,0 16,0
4.8 44,0 8,0 8,0 80,0 16.0
47 44,0 12,0 8,0 64,0 200
4.8 44,0 i2,0 8.0 64,0 200
4.9 440 12,0 8,0 64,0 20,0
5,0 44,0 12,0 8,0 64,0 20,0
5.1 44,0 12,0 8.0 54,0 20,0
5.2 44,0 12.0 8,0 64,0 20,0
53 44.0 12,0 8.0 64,0 20,0
54 44,0 12,0 8,0 64,0 200
55 440 12,0 8,0 54,0 2090
586 440 12,0 8,0 54,0 20,0
57 44,0 12.0 8,0 64,0 20,0
58 44,0 16,0 8,0 88,0 24,0
5.9 44,0 16,0 8.0 68,0 24,0
6.0 440 16,0 8,0 68,0 24,0
6,1 44,0 16,0 8.0 68,0 24,0
6,2 44,0 16,0 8.0 68,0 24,0
6,3 44,0 16,0 8,0 68,0 24,0
6,4 440 16,0 8.0 68,0 24.0
6,5 44.0 16,0 8,0 68,0 24,0
6,6 440 16,0 8,0 63,0 240
§,7 44,0 18,0 8,0 68,0 240
6,8 44,0 16,0 8,0 68,0 240
6.9 44,0 20,0 8,0 72,0 28,0
7.0 44.0 20,0 8,0 72,0 28,0
7.1 440 20,0 8,0 72,0 280
7.2 44,0 20,0 8,0 72,0 28,0
7.3 44.0 20,0 8,0 72,0 28.0
7.4 44,0 20,0 8,0 72,0 28,0
7.5 44.0 20,0 8.0 72,0 280
7.8 440 20,0 8.0 72,0 28,0
7.7 440 20,0 8,0 72,0 28,0
7.8 44,0 20,0 8,0 72,0 28,0
7.9 44,0 240 8.0 76,0 32,0
8,0 440 24,0 8.0 76,0 320
8,1 440 24,0 8,0 76,0 32,0
8.2 440 24,0 8,0 76,0 3240
8.3 44,0 24,0 8,0 76,0 32,0
84 440 240 8,0 76,0 32,0
8,5 440 240 8,0 76,0 32,0
8.6 440 24,0 8,0 76,0 320




8.7 440 | 240 8,0 76,0 32.0
88 44,0 24,0 8.0 76,0 320
8.9 220 | 240 8,0 76,0 32,0
9.0 240 | 280 8.0 80,0 36,0
9,1 440 | 280 8.0 80,0 36,0
9.2 44,0 28,0 8.0 80,0 36,0
9,3 240 | 280 8.0 80,0 36,0
9.4 240 | 280 8,0 80,0 36,0
9,5 440 280 8,0 80,0 36,0
9.6 440 | 280 8,0 80,0 36,0
57 440 | 280 8,0 80,0 36,0
0.8 240 | 280 8,0 80,0 36,0
9,9 240 | 280 8,0 80,0 36,0
10,0 240 | 280 8.0 80,0 36.0
10.4 240 | 320 8.0 84,0 40,0
10,2 44,0 32,0 8,0 84,0 40,0
10,3 440 | 320 8.0 84,0 40,0
104 44,0 32,0 80 840 40,0
10,5 240 | 320 8,0 84,0 40,0
10,6 440 32,0 8,0 84,0 40,0
10,7 440 | 320 8,0 84,0 40,0
10,8 44,0 32,0 8,0 84,0 40,0
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FIGURA 3B - Obstaculos multiplos com terminal retratil em pista dupla



N

Obstéculos fixos

\ < 40m

<40m

-

J

1.3 3 9

Borda do pavimento

7

o
R

KK

%
"

7
A

< Comprimento necessario >
7
AN

<

Fa

iy

¥,

FIGURA 4A - Obstéculos multiplos com terminal desviado em pista simples




Obstaculo fixo

[Neney JopsosHouly

nenal 2 __
et} N = .
JopadasHoWy g
=
41
[«
o
S =
1
T o -E
Lo (=}
|| [2a]
-
-
/
// ]

-

* Neste caso, o amortecedor retratil e rediretivo desde o 1°

poste faz parte do comprimento necessario.

A
E
fo)
T -%
g ]
< T g
Y 3
il c
e
@
ar £
£ o
g M c
v Q
o
R v
A @ ny
N\
\\ -
-
-

FIGURA 4B - Obstaculos multiplos com terminla retratil em pista simples

Inene.

lopaossuowy




FACE SUPERIOR DA LAMINA

“\_PGSIE C-150

4 h/_@

~——rmm— -W %th

! N
40m 40m
16.0m (2CONJUNTOS)
POSTE c-150 I_

LAMINA

8

CALco S
ESPACADOR

%
BORDA DA PISTA

TERMINAL DE ANCORAGEM

PO et

|

—

.EHALHL@

PROECAD NOKE DATA
A4 @B DESENHO
CLENTE ESCALA FROETO
VERFICAGA
APROVAGAD
FIGURA 5-TERMINAL ENTERRADO NOMERO FOLHA
1 2 I 3 4




e

SENTIDO DO TRAFEGO,

==

TERMINAL DESVIADO
DEFLEXAQ VERTICAL DEFLEXAD CORPO TERMINAL DESVIADO
jﬁm&%
VER DET. 2 /]
VER DET. 1 VER DET. 3
8.0m ) &.0m
SECAO LONGITUDINAL
POSTE C—150 N
POSTE C—-150 ~ LAMINA
LAMINA
trf\f YNNG AN CALCO
k CAlco ©
ESPACADOR
NN N N | g
> 0.50 MIN
BORDA DA PISTA
DETALHE ( E )
DETALHE (T
o/

TERMINAL DE ANCORAGEM

neo "c* \
1 | )
DETALHE (3
./
PROJEGAD NOME DATA
A4 ‘@‘B DESENHO
CLIENTE ESCALA PROJETG
VERIFICACAD
APROVAGAD

FIGURA 6-TERMINAL DESVIADO

NOMERO

FOLHA

1 I 2 3




YHSIN Y0 WIIAS3 OYIVADEGY

Oy

d0d| A3d | NO3

028iA3Y o DRSMMasan

viva

M35 OLISOM0Nd ROHNAN Vibd Svvsn n0 SediZndnadsy
OLNIHYEYIY @. .W 435 W3AD 02N 3 "WIL) NS OO vOLsHy AVSONDG YO A0vTd0nd
X DZS OINFNOOT SN SYDIINDGD mﬂﬁ_ﬁnﬁ_ ¥
"SOLNYO SO SOUDL SvduvETy
IVIHILYN « F SUINONY - "HH D F WHIDID VSV T KD3 SWADD -
‘ WW S0'0 T SIVWIDEQ SWSYD 2 WO9 SviO) -
3109 30 " WH O'F ¥ UVH3IAISNOG WIONWHIIOL W3S SYIID -
3ANTYL W3 WASVHOINY -2 vHNOIS WY K3 D%1S3 vavIIdIO3453 AVAINN WAS SIRSNIHIT
‘DeS10830
T 30 1
YHI04 v OWH3W0N 0971090

«J¢ OdIl YSNILZE TYNIWNTL

YSNI4Ed IHTWLAT

YSNI43T J1Snd

[,—“ y'l--u___,.-/-_—" e —

OLNAWYLSADY

]

,EEEEEEE

PSNIA3E TWNIWNAL

3ALD| WEDd

Oghlyas3g

091aps

W3LEL




Iellay Jopsospowy - ¢ wyno|4

WG0E"L ug0s'y Lepg's WG0E"L weas'L _ wa'y

-
‘
4
7
a
2
o
]
=
-
74
‘
o
‘
-

&
7

.
i

[ 3
{111

QLYND VHNLdNY 30 3L50d

O3V W3 WYHNLdNY. 30 S3.504 o

LNgV okiped esusjaq

Wep') |




CLNINVEVIY @ .W

"WINSIW YA VLIHO83 OYOYAOHAY [aouav| wod | Aaw Noa
WS OLISCdOBEd NNHNIN vivd SYQys N0 SYaIZNa0s-3y

H3S WIAZG OYN 3 "v011 NS 00 YOIMAWY AYSANI Vd 30va3iddoyd
30 O¥S OLNIWND0A 3LSIN SYTILNOD ST0MVIHOINI SY

O¥BIATY va CYHIYDE30 viva

"8OLNYD 20 80d0L Y

AVINILYN £ FSOTNONY - " HW S0 FIYNIOZA ¥SYD | WOD SYL0D -
' WY 500 7 SEVIRIDA0 SVEYD € NOD SY100 -
O<U<Uﬂ:.~h=m "I O ¥ YyUIAISNOD VIONYHI10L M3S SVYLOD -
WA OTNIVISEO =6 VENOI WN W3 OYLS3 YOvoldIDAdSa SAVAINN WAS S8I0SNANIG
‘oydlugsaa
13a L ~ 47 [ oost
WHI04 ¥0 OU3WON oaaz WiV joaviOHeY | Wuvo |:0ovsingd | wiwo  joovHnas3g Yvosa
By ‘AT 083d
/19 091903 VOIYI3W YSN343A /O1FHONOD 3 Vallaaa ve
By ‘0J1083d ‘ 13 !
OXiH ON2YLSA0
/.__E\N_EW_ JOA30IAIOWY
NeFHET OIITL A
SYddNCD
"3010 | NYod OYAYISIT oDNA0D wait I faka]
s [ .
( {




UIP4L3Y 300300000hY—

SYddWOD

‘3010 | wWyod ‘Oydryosaa aolag Wadl 4 Qo

BYdOD

"YINSAW vO VIRIOST OVOYAOUAY [aguay HOd | A3w | wo3 OYBIATY ¥ OYdIuosa0 viva
@ \W A3S OLISO40NE WNHNAN vavd SYavsn nNo SYOIZNA0Y4TY
OLNIWYaYOY IS WIA3C OYN 3 "Vai1INS 0d YOINIWY AVSaOND va A0VAIIH40Hd
30 0YS OLNIWND0A 3LS3N SYAILNGD SAQIYNHOLN] SV
"SOLNYI S0 S0UOL YVEHvVaTY
IV £ FSOMBNY - * W 50 F TWWI930 ¥SVD L HOO SY10D -
‘9K SO0 F SIVINIDIA S¥EvD Z WOD SY10D -
TVHLNTD HIN D' F MVHIAISNOD VIDNYNTIGL WES SVLOD -
OAMRINYD WH VEIEYE - 01 VIO WA W3 OY1SS YAVYDIJISIJST 30waINN WIS SIQSNIWIG
‘oydixos3c
{3au 41 ) 0081
¥H10d v¥a GaInaN ©91600 MIVQ  j0avAoddy | wiva  |ioovenad | vivo  oowiiasad| Wivasa
By ‘A9 0s3d
A9 091000
By »10s3d
YOINYL1IW YSNZ43Q /CL33DNOD 3 <w=mmm<m/
—e

LYY §OTIDILHOW Y




LELETREChk Ledh T e

TLyy13y mOQmUu._.mO_Z{/

“YINSIW VO Y1IMO83 OVOYADHAY AUy m A3y 03 SIATY VO 5
@ .W W3S OLISDCOWd WNHNEN YHlvd SYavan N SYaRnaod.1au o N YRR VG Omi083a ki
OLNIWvavoY |38 W3AA3Q OYN 3 "val1Ins og VIIMIWY AvSONIT va 2avdsiddoyd
- 34 0YS OLNIWN0OQ ALSEN SYAILNOD SAGSVINIOANT &Y
"SOLNYD 80 SOQ0L Hyauvady
CIVRHALYIN ZFGOINONY - " WK &0 F TwIDI0 vsvD L WOG sYioD -
' IV S0°0 ¥ SIVINISEA BYSvo 2 WOD sv1oo -
vidnd Y18I1d MIWOLF UYHRAISNOD VIONYSI10L W3S SYLOD -
Aémrhdwd <Z. éﬁmga%mu: §D.Oﬁ.m A1 W3 OYLS3 vavoIldIDTdss J0VTINN WBS SACENTNIG
'oySuoa3ag
al -
L3 11 | o057l
YHI04 va OHIWAN 05KI00 Miva  |ogvaoddy | wiva [oavswaw | wiva  loawinasza WIvoss
8 ‘A9 083d
A9 091000
By * ‘Ditosad
——— ] ——o = ]

[SYHdWOD

"BALD [ WHOA

‘oyHy0sag

Qo [LEXES 3 ud

BYLOD

OXI4 OTNDYISE0

OlIYDNOD 30 vdI3dy Ve




OpEIASSp [BUILLIG] Wod sajdwis B)sid We ejuoy - Z| YHNOI

(91 BInBI4 JoA) eaivlleq
LoD BSUSBP Bp oBdjsuel |

wge

wge

(91 Binbl Jan) ellaireq
Wod esuatap ep oedisuel|

woe

 F FE F EFEF F EEF __”ﬁﬁmﬂﬂwwn”
N
<l
e —— . e rer— T oo rrve— e e——— e st et —
é
N
. E FE EEEELTETELGE F"E E E EEE F L F
< T “ AINOd




(g2l jeuiwis) Woo sojdwis eysid wio sjuod - €1 veN9I|4

(xp) elaleq /o Bllalieq /o (x)
[BUILLIB |I1BNeYy esuajsp ogd|suer | esusjop oedlsuel]  jeuwss] nensy
TFA wy uig wZk
. F F F F F F F E E F F F F F F E E F
omn
i
- £ EEE B E E E E EEE EEE E E E F E




OPBIASSD [BUfLLLISY WO eldnp e)sid we ajuod - L VHNOI4

(91 BINBI4 J84) BsjELIEG
LUoD esuajep ap Omu_mcm._.._.

leujuls ] opeusug oedisuer ]
gy g _ ‘ Tz
w_um_n_u_”_umu_um_u \)__“ﬂwwﬂ_”_”m_uu
N
<
e
ﬁ\{g
L
L 8
- E'BEE EFEE E EEE _“_nwn_uw_n_uw_nw
¢ he v iz — J1NOd _ uig gL
oedisue. EpE o wabe
Epelnsep wabeloouy T L PeLBIUS Wabeloouy




Ie.1e1 [eullis wos eidnp ejsid we spiod - SL VHNOI4

jeuiwlia ] opeusjug oedisuer} ogdisuel| [eulwla] mesnsy
g7 g g i)
FE F FFFEEFEFEE EF F FFFFFEEEEE
“Gur
-
sl
vl
- £t BE E E E E E E E _n_uWn_u_u_u_n_“_u_nu
A} wg ! 3ALINOd — wg VY]
feujuus | eney oedisuelj ogd|sues) [eULIB] OpeLsuT
(




ot |

(HOIH3dNS) 4 OdIL TYNIKYIL

Gy

et ]
, T —

OLNOd 353N Y80

)

/

i

________/

O1SHINOD 3¢ YHIHUYE

L

|| (
o) @

AniE

OYOYNTIONI ¥ UVHNYIWOOY YaaAza
NG HOMAINI VHIRYT 30 OHIANL

| L | 2] | [+ L4 | e ] A [ L
O13HONOD 34 YHIZHHVYE /O
o CIngs YOIYL13W YSNIJ3a 30 OYDISNYHL
QYA m \ w 9l Y4N9Id
p—— oy ~—4——SYSNIJI0 3 OY¥avd VIONINDIS—
U30Hd Ywosa uraro 1NO-AY1
=159 eV —
Lo IO SM.oE E
SHO LNVND ovoidos3aa 'S0 ] -
0 d OdIL TVMIWEEL 1 I
£0 wigooy 30 YNy z
zl ooV £ e LAY o008
2l S21dWIS HOOVIVdS3 ¥
20 SATdNIS OF DYHN /D 051D 31S0d g
z0 VIdiid OYOVHNL /2 051-D A180d | we
¥l vianovid ]
F75 VI3RHUY / YOHOd NOD 52 X LN OSNAVHYd L
¥l YISAHHY / YOROd WOJ 0F X 0L OSnNAvdavd [
10 WLWIQESSASE - uF & 0ENL [
S0 YI3NUHY / YOO ROD 052 X OLW OSNdyYvd oy
WIOHINOD 50 »B/5E YN LHYNDSL HOGYEWNHY OLNAMrNGD Ly
10 01S00NE 30 VdVHD zll
0 ¥IANUEY 3 YOHOd WOD .9 X ,.8/5 TWLOL VOSOH"LXES "Y' dvHYd €
L] 3 vimw
ﬁ 1 | | 1 1 m ]
9-9 ALHOD ‘A
LB/50 ¥n LuvNoaL
a visia @l @xl HOQVENNHD /3 tvXld
=
NN SN NN NN NN NMNG SNN N NRN NN N NN INNZ INNZANZ, NNZSN
m| 1
— — <
m = MTNMIJm = - )
\]\
———SVENIE0 30 OYIaVd VINANDIS—] [O) =
SYNINYT
BL oD S A
[T

CSNdvYd /D VX4

HOIHZ4NS YiSIA

ol
la
T~
-]

N

=

N

QLIHDNOD 50 vHIRBEYE

(=]

ol I




NAO USAR ESCALA SOBRE O DESENHO

810

380

CORTE G-G

DIMENSOES EM mm

BARREIRA DE CONCRETO

PROJECAD NOME DATA
Ad o ==
CLIENTE ESCALA PROJETO
Lo VERRICAGRD
APROVACEQ

FIGURA 17— DETALHE DE FIXAGAO e foun
1 | 2 i 3 4




[
< =
g m M:O..
—_ _ll‘ow =
0 0 Q 0 2
o l © m m m. M
s , - E
ollfo )
s o = it
2 [ W[ O |
10 o 001
/ <t 4
| 5 0s <.
* i / * ar g
—+—0 —0 —@¢ — L @]
T
@) Q ~ PP O
= g ~ 0S = 8 PP <
0 < | <C o e
| 0ol oG 7 /3
a | Ld nvuA Ll
(AN o ~ ()]
(| © 001 0 Lt
—00z—! S 002 S 5
O s <C
Lol b2 £ =
= % —! 091 }— o £ o
x = —02c—| o |
< @ 2 e
X Qo 74}
m < G &
O = S
O Q m O
i
< I [ | © f

OHN3S30 0 34905 VIVOS3 Hvsn OwN

(]

[ [

SOOVAN3S3Y SOL3YIa SO S0a0L

MEVME / OuIEINYE 30 O

0J¥IS 0OWuY




Anexo lI:

Plano de Trabalho — Modelo de Apresentagio
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Anexo lll:

Quadro de Execucéo Fisica
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Anexo [V:

Relatério Fotografico
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Anexo V:

Diario de Obras




DNIT

DIARIO DE OBRAS - PRODEFENSAS
TERMO DE ABERTURA

Aos dias do més de do ano de ,
na presenca do . Engenheiro Fiscal do DNIT,
. Engenheiro da Unidade Local do DNIT(UL), e do
, Engenheiro Responsavel da empresa contratada, foi aberto
0 presente livio denominado “DIARIO DE OBRA” n° ____| com folhas numeradas em ordem

“™ crescente de a . onde serfo registradas resumidamente e com clareza todas as

ocorréncias importantes bem como os comentarios e observacbes pertinentes devidamente

rubricado pelos engenheiros. _
Alegaram todos os presentes terem conhecimento das Normas e Especificagdes vigentes do
DNIT. Por estarem assim ciente e de acordo, assinaram o presente Termo de Abertura.

OBRA:

TRECHO:

SUBTRECHO:
N

Nt

CONTRATO:

EMPRESA:

Eng (a). Fiscal do DNIT Eng (a). da UL Eng. Resp. Empresa

Paula Nunan — R. 4081




DNIT

DIARIO DE OBRAS - PRODEFENSAS

TERMO DE ENCERRAMENTO
Aos dias do més de do ano de
foi encerrado o livro Diario de Obra, tendo sido utilizadas as folhas numeradas de / ,
relativas ao volume , apos terem decorridos dias do inicio da obra, nele

ficando registrados todos os servicos executados, todas as ocorréncias, correspondéncias
trocadas, alteragcdes de projeto, enfim, tudo que de mais relevante possa servir de documentacéo
“ futura com relagéo a execugio dos servicos desse contrato.

Ao encerrarmos este livro, temos a acrescentar (caso necesséario):

Por assim estarem de acordo, assinam este Termo de Encerramento todos os presentes que
assinaram o Termo de Aberiura, ou seus substitutos.

Eng (a). Fiscal do DNIT Eng (a). da UL Eng. Resp. Empresa

Paula Nunan — R. 4081




DIARIO DE OBRAS

n° da folha

DATA (dd/mm/aa)

L

OBRA CONTRATO N°
[ SEGURANGA VIARIA | B
EMPRESA SUPERVISORA
TEMPO (CLIMA) DIA DA SEMANA
BOM | INSTAVEL ( CHUVOSO | IMPRATICAVEL DOM | SEG | TER | qua | auw | sex | sas
1 - SERVICO DESENVOLVIDO
IMPL. DEFENSA NOVA | IMPL. DEFENSA REABILITADA | REMOGAO DE DEFENSA OUTROS
2 - EVENTOS COM RESTRICOES
ATENDIMENTO A
EQUIPAMENTO PESSOAL MATERIAL QUALIDADE FISCALIZACAO QUTROS

3 - COMENTARIOS DA SUPERVISORA

4 - COMENTARIOS DO FISCAL DO DNIT

5 - COMENTARIOS DA EMPRESA

RESP. PELA EMPRESA

ENG. DA SUPERVISORA

ENG. FISCAL DO DNIT




PROGRAMA CREMA

INSTRUCAO DE SERVIGCO PARA A EXECUCAO DE

OBRAS DO CREMA 1°ETAPA

10




