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Linha do tempo
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1820's

¢ CGl: Corrugated Galvanized Iron
¢ Inventor: Henry Palmer, britanico, engenheiro e arquiteto para
Companhia de Docas de Londres

e Material: Ferro forjado

¢ Vantagens do material

¢ Ductilidade
1950's

® Resisténcia mecanica

® Resisténcia a corrosao

1960's Huﬁmﬂ“ﬂﬂ * Vantagens da geometria
e Aumento da resisténcia a flexdo na dire¢do perpendicular as
corrugacoes
2000°s * Maior momento de inércia = maior rigidez da peca

e Aumento da resisténcia a flexdao no plano perpendicular ao
plano médio
e Aumento da 4rea de material - maior momento de
inércia
¢ Facil de transportar

¢ Construcdes modulares
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1820's = = 1820‘5

Principais Paises:
* Gra-Bretanha
e Australia
* Nova Zelandia
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2000's EM’

Ballintomb Cottage, Dulnain Bridge, Inverness-s
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1820's

Principais utilizagdes:
e Igrejas
* Galpdes industriais
e Casas
e Telhados

. TELAR
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1850's

e Periodo: Revolucao industrial
* Populacdo de Londres (século XIX):

e De 950 mil para 6 milhdes

e Inicio da construcdo da infraestrutura

metroviaria de Londres

TELAR * Tuneis em segmentos de ferro fundido
1960‘5 \I\I\I\I\IHHMH I
até final do século
® Aco carbono
2000's

TS FACED

CAST IRON SE%}RIENI‘AL PLATES
TUNNEL LINING
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1820's

1930°'s

1950's

1960's

2000's
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1850's

* Mapa do metroviario de Londres em 1910
¢ 10 grupos empresariais
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1930's

No inicio do século XX, governos municipais
americanos, apds um longo histdrico
promovendo apenas politicas de comércio,
embarcaram em uma campanha jamais vista
pelo desenvolvimento da saude publica.

Implantagdes de sistemas de esgotamento
sanitario e drenagem urbana estavam entre os
maiores, mais ambiciosos e mais altos
investimentos das cidades americanas.

e Varios materiais e técnicas sao empregados:
* Tubos de concreto
e Tubos de ferro fundido
® TUneis com perfis | e vigas de madeira

www.telar.com.br
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1930's

* Neste cendrio propicio, cuja demanda por construcdes aumentava de forma exponencial,
novas técnicas foram desenvolvidas.

e Chapas corrugadas também foram utilizadas na recuperacao de antigos tuneis.

T
il

1

1960's
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. May 6, 1930, R. V. PROCTOR ET AL 1,757.813
1930 s TUNKEL LINER

Filed Fab. 25. 1927

e Ano: 1930

* Revestimento de tunel com chapas corrugadas
com 4 flanges e 4 corrugacdes

e Inventor: Robert V. Proctor

e Companhia: Commercial Shearing & Stamping

1950's Company

e Local: Youngstown, Ohio, EUA

T
il

1
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1960's
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1930's July 24, 1934.

H. E. WHITE" 1,967,489
TUNNEL LINER

Filed Dec. 11, 1831 2 Sheets-Sheet 1

e Ano: 1934 *

* Revestimento de tuneis com chapas

corrugadas com 4 flanges e 2 corrugacoes

¢ Inventor: Herbert E. White
1950°'s

e Companhia: Truscon Steel Company

T
il

1960's

ﬁ\\lﬂﬂ\“"ﬂ e Local: Cleveland, Ohio, EUA

e

*
Herbert £. W7ite,

By /%

Atocnicy
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1930's

Dec. 1, 1936. J. R. FREEZE ET AL 2,062,706
TUNNEL LINER
e Ano: 1936 Filed March 12, 1935 3 Shests-Sheet 1

e Tunnel Liner com chapas corrugadas com 2
flanges

e Inventores: Jonathan R. Freeze e Arch W.
Spaulding

e Companhia: The American Rolling Mill
Company

¢ Local: Middletown, Ohio, EUA

Dec. 1, 1936. J. R FREEZE ET AL 2,062,706
TUNNEL LINER .
Filed March 12, 1935 3 Shoets-Sheet ?

Tnverifors.
Jonathan RFreeze,
Arch W, .gbaulme. _

BY%U¢%“/

ATTORNEYS.
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1820's

1850's

1950's
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1930's

Patente Tunnel Liner 1936

American Rolling Mill Company

Patented Dec. 1, 1936

UNITED STATES

2,062,706

PATENT OFFICE

2,062,708
TUNNEL LINER

Jonathan R, Freeze and

Arch W. Epaulding, Mid-

dictows, Ohis, asiznore to The Amuricas
Rolling Mill d o

5 pany,
corperation of Ohis

Application Bareh 12, 1035, Serial No. 10,300

15 Clajms.

Our ihvention relates to the lining of tumnels
of similar passages, m Which metal plate struc-
Lare b2 wsed to support the adfacent ground stroe.

MEnt of glch & shape, such that the curved per—
tlon of the cross section woald be calied an arel.
An ableck of pur invention is to provide o
19 limer for o funnel, culvert or the like, meade ap of
R plugality of plates which can be readily as-
zembiled with bolts or drive plugs or the like,
A Turiher abject & to provide such o liner which
can be assembled entively from within the tun-
18 oel o fike passage tsell without Temoving any
of the sdjacent groung siristure or earth sub-
stantially i excess of what 18 hecessary for the
tunnel or dke passags,
A further object of var fnvention s o 50 Te-
20 late the several plages of the Imer that the ro-
relativ

(CL, 61—45)

section, so that the two sbutting ends help to
mitaln the nward foree, sbove mestioned.

In goneral, eur chiesl & to provids a substan-
Hally uniform strength throughaut the structurg
With & minimum of material in propartion to fe 5
sErongth. and to aiford espocially secure fasten.
Ing of the several plates or sections of an Aagem-
by togetiier, as well as of the asssmblien to gacts
odher,

Other ohjects will appeas In the course of the 1p
following description, in which:—

Flgire 1 1s n disgrammatic perspeotivg view of
# tunngl Uoer, constrcted nesording to our in-
ventian,

Figuro 3 1s an enlargod perspectine view of one g
of the plates o sections,

Tlgure 3 13 4 simflar view showing & modifica-
tan thursad,

Figire & &5 an enlarged longitudingl sestion
on the line &—4 of Flgure 1, exoept holt snd ot

g

sistance to of

the soveral pivces or plates dus to the inward

foroe of the surrounding ground atructire, i

Frovided by the abutment of & part of one plate

26 Sguinst & part of the other, instead af this duty

being Imposed on the belts er ctber fastanen
together.

W throughout ore dimension, nng which, when as-
smbiled, overlap in this dimersion, 22 that the
earrugatiins run continusasly about the olroum-
ferenee of the structure. In this way, we avold
Mt weakness which comes fram tberupting

A Turther abject is to provide for the conting-
s corTupntions or rils, nround the structure,
and yol where the sections or Plates are joined
togesher, the abutment of o part of ane Pate
against & part of the other; as sbove Tefarred to,
45 T8 carying out our above described abjocts, we

Prefer to provide the sections or plates, which
are curved in one dircction as segments of the
“riss sectional contour of the farnel, with Hanges
on thelr edges that extend along the directsan
0 of ourvture, which Ranges connect to like fanges
on the Sections or plutes of an adisoent sssem.
biy of Ifke piates; and we may farm thess flanges
o Interlap at thelr ends, and to have abutmant
mmeans, or the flange of each section may merely
bl s ead agninst the Sange of & succeeding

W

are shown instead of split rivels,
Figure § la & partial plan view corregponding to
e section of Fgure 4.
Figura 8 Is » similar plan How, bus Mustrating
modification af Figure 3,

Figize 7 s & partial sestion shrotigh & bor-
Zamial joint showing  method of fastening the
#iates together with drive Tivets or the Mo wherg
acoess to the autside 18 not svallably as s~
trated in Pigare 1. "

It wiil be understood that our Inventian is par-
toulnrly intonded for the constrisstion of funnels
or culverts of roiatively farge diameter, as for
Inslance, 15 foot and larger; this expinnation
being given, not ag lieltng, snoe the tunnel or a6
Gillvert may be mich leas as linstrated i Pgure
L as well a5 greater i dismeter than that just
mentioned. We have shown o tunnel of alliptic
srems stction, bat it il of course, be understead
mn:oshuummlmmaymrwhmgmw
curved throughout thelr contours; or orogs sso.
Hoas may ocenr which ane not s clrved through.
ont, & for Instance, mrchee ar emrved topped
sraight sided tunnols,

However, In any case, the cress soction will g5
include & eurved portion which is made up of &
saries of plates or sections In suecesion elroum-
ferentially, to form an sasembly, and the stre.

£
1o the exnmplées shown, the elreumferential
corrugations are of V-shupe, with & wide angle
botween the two ks of the v, although 1t win
Be understood ihat we are not Hmited to (his
pasticalar shape of corrugations. We preler the 55

“a .
s
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1950's

¢ Primeiras obras no Brasil, durante a

construcdao da Rodovia Presidente Dutra

1960's

fanco STACO
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Tunnel Liner

1.2.1 — Caracteristicas

1.2.2 — Métodos de Escavacao

1.2.3 — Aspectos e Parametros de Projeto
1.2.4 — Instrumentacao e Monitoramento
1.2.5 — Vantagens do Sistema
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Tunnel Liner - Caracteristicas

Refere-se a sistema estrutural instalado apds a escavacao para promover suporte do solo, limitar o fluxo de

aguas subterraneas, suportar equipamentos. Pode ser utilizado para estabilizacao inicial da escavacao, suporte
permanente do solo ou uma combinag¢ao de ambos.

Ak Rirey. i

fanco STACO
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Tunnel Liner — Caracteristicas

* Propriedades mecanicas
e Tensdo de escoamento: 190 MPa
e Tensao de ruptura: 290 MPa
e Alongamento em 50mm: 30%

e Composicao quimica (Norma ASTM A569 - Table 1)
e Enxofre (max.): 0,035%
e Carbono 0,02 a2 0.15%
e Manganés(max.) 0,60%
e Fosforo (max.) 0,030%
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Tunnel Liner — Caracteristicas
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Tunnel Liner - Métodos de escavagao

e Shield (Shield Method of Tunneling)
e Escavacao unitaria

e Anel pleno

Telar Engenharia e Comércio S.A.
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Shield (Shield Method of Tunneling)
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Shield (Shield Method of Tunneling)

e Shield (Shield Method of Tunneling)

* Principios do método de escavagao por shield
e Escavagao em ciclos
* Protecdo dos operarios durante a montagem das chapas
» Cada ciclo consiste em: escavar a frente, montar as chapas e mover o shield
e O comprimento de cada ciclo depende do tipo de solo

Tall
Cutting Edge

| Clearance

[
|
‘ | Internal / /
Structure | Diaphragm
{ or
Cross Braces

Lining | ‘

Spaced to
be Grouted Jack

Figure 8-1 Simplified Section through Heading of a Shield
Tunnel Showing the Essential Parts of the Shield

'ILHLM, Hewett and S. Johannesson, Shicld and Compressed Air Tunneling, McGraw-Hill Book Co., New York, 1922

Telar Engenharia e Comércio S.A. www.telar.com.br



Shield (Shield Method of Tunneling)

e Roof Shield

TCACOS HIDRAULICOS i"RooF SHIELD"

MACACOS HIDRAULICOS "ROOF SHIELD"

>

2° ETAPA: - AVANCO DO "ROOF SHIELD"

1° ETAPA: - CRAVACAO DA VIGA DE SUPORTE

Telar Engenharia e Comércio S.A.

"ROOF SHIELD"

VIGA |

L/

CHAPA "LINER PLATE"

4°ETAPA: — AVANCO DO ESCUDO FRONTAL E MONTAGEM DO
REVESTIMENTO NA LATERAL

"ROOF SHIELD"

\

=il

CHAPA "LINER PLATE”

—AVANCO DO ESCUDO FRONTAL E MONTAGEM DO

3° ETAPA:
REVESTIMENTO NA ABOBADA

\"nooF SHIELD™

]

=
i
7

C— -t -CHAPA "LINER PLATE"

5% ETAPA: - FECHAMENTO DO ANEL DO “TUNNEL LINER™
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Escavacgao unitaria
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Escavac¢ao unitdria

» Refere-se a escavagao sucessiva de pequenos nichos na frente de escavacao, iniciando pela abdbada e

prosseguindo até a geratriz inferior, montando cada chapa imediatamente apds a escavacao do nicho.

Figure 9-6 Unltary Excavation — Initial Pocket at Crown

A pocket just big enough to admit a liner plate is excavated of this pocket is curved, even with the liner plates previ-
at the crown to start the liner plate mining cycle. The roof ously erected.

Figure 9-7 Unitary Excavation — Liner Plate Installed to Support Roof of Pocket

Immediately upon completion of the unit pocket, a liner bolted to the plates already in place, its leading edge tem.
plate is pushed up against the roof of the opening. It is porarily supported by blocking F|gu|-e 9-10 Unlhry Excavation Mlnlng to sp”ng Line

Telar Engenharia e Comércio S.A. www.telar.com.br
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Anel pleno
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¢ Neste método, o volume escavado equivale ao espaco anelar a ser montado

Anel pleno

® Uso corrente no Brasil

Ground Arch

SN AN TN

Figure 10-1 Local Ground Arch

Telar Engenharia e Comércio S.A. www.telar.com.br



Aspectos e Parametros de Projeto

* Sondagens

* Stand-up time

* Tratamentos de Solo

* Tunel Piloto

* Rebaixamento de Lencol Freatico
* Cobertura de Solo/ Trem tipo

e Diametro do Tunel

Telar Engenharia e Comércio S.A. www.telar.com.br



Aspectos e Parametros de Projeto — Stand-up Time

¢ |nvestigacdao empirica do tempo de auto
sustentacdo do solo

B
. ~ . ~ &
e Determinacdao do método de escavagao 3 ®
e Determinagao dos tratamentos necessarios EL
5
g M Rg = 21.5 Hr.
§ w0
E =14 Hr,
= Rg = 12 Hr
!
E 20
o
g T Rg=3Hr.
EE = B0 Min, [
Rs = 13 Min.

0 ) q 4 Ay = 7 Min,

Unitary

Excavation fy = Hours Required for Mining and Support Erection
with 18"

Linar Plates Partial Unilary Exocavation with 18" Liner Plales

Figure 9-6 Unltary Excavation — Initial Pocket at Crown

A pocket just big enough to admit a liner plate is excavated of this pocket is curved, even with the liner plates previ-
at the crown to start the liner plate mining cycle. The roof ously erected.
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Aspectos e Parametros de Projeto — Tunel piloto

Tunel Piloto — Reconhecimento do Tunel Piloto — Parcelamento da
Solo Escavacao e Escoramento da Frente

Tunel Piloto — Efeito “Viga”, Macro Tunel Piloto — Conhecimento das
Enfilagem Possiveis Interferéncias

Situagdo S/ Tunel Piloto Situagao C/ Tunel Piloto

_>Esforgus Resistentes
=3 Esforgos Solicitantes
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Tunnel Liner — Instrumenta¢ao e Monitoramento

* Marcos superficiais de recalque
* Tassometros
* PiezOmetros
* Controle geométrico
» Declividade
» Alinhamento
» Ovalizacdo
» Detector de concentra¢do de gases/ oxigénio

Telar Engenharia e Comércio S.A.
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Tunnel Liner — Vantagens do Sistema

* Suporte imediato da frente escavada

* Maior seguranga

* Confiabilidade das produtividades estimadas

* Melhor condicao de salubridade

* Aplicavel a pequenos diametros

* Maior grau de industrializacdao (controle de qualidade)
* Manuseio simples

* Transposicao de interferéncias

Telar Engenharia e Comércio S.A.
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Tanel VALE Vitoria

Acesso a Usina de Pelotizacao VIli
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VALE - Vitoria

e Resumo do projeto

»Escopo

»Localizagdo

» Caracteristicas geométricas
»Sondagens

»Instrumentagao e
Monitoramento

»Planejamento da execugao

TELAR

¢ Reforgo das linhas férreas

® Tratamentos do solo

» Concreto projetado e tela

soldada nos emboques
» Enfilagens

»Pregagens de frente

¢ Tunel piloto

¢ Tunel definitivo

e Muro de Arrimo: Soil Nailing

Telar Engenharia e Comércio S.A. www.telar.com.br
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e Execucao de 2 tuneis rodoviarios, sob ferrovia, para acesso a Usina de Pelotizacao VIII — VALE - Vitéria

Resumo do Projeto: Escopo

Telar Engenharia e Comércio S.A. www.telar.com.br



Resumo do Projeto — Localizagao

e Usina VIII - VALE

e Complexo de Tubarao — Vitdria - ES

e Pelotizadora que tera capacidade de
processar 7,5 milhdes de toneladas de

pelotas de minério de ferro por ano

Telar Engenharia e Comércio S.A.
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Resumo do Projeto: Caracteristicas geométricas

Tunel definitivo

Tanel piloto

e Ano 2008/09

e Diametro interno: 6,72 metros;
¢ Extensdo: 2 x 47,0 metros;

¢ Declividade: 0,5%

¢ Cobertura de solo: 2,98 metros;

¢ Espessura das chapas: 7,14 mm;

e Diametro interno: 3,00 metros;
e Cobertura de solo: 4,50 metros;

¢ Espessura das chapas: 3,40 mm;

* Projeto Executivo: Maffei Engenharia

B 6,72m a=7.14m

PROJEGAG 00 TONEL PILGTO

TUNNEL LINER GALYANIZADG
drmm

232

SECAC TRANSVERSAL

ESCaLA 150

Telar Engenharia e Comércio S.A.

www.telar.com.br



Resumo do Projeto: Sondagens

SP: 01, 04 e 08

TERRENO NATURAL

13+14,67

EST.
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Resumo do Projeto: Sondagens

SP: 02,03 e 07

Telar Engenharia e Comércio S.A.
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24 Areia Argilosa

fina, variegada
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Resumo do Projeto: Instrumentacao e Monitoramento
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Resumo do Projeto: Instrumentacao e Monitoramento

Marcos Superficiais

TELAR ENGENHARIA E COMERCIO LTDA
CONTROLE DE RECALQUE SOBRE OS TRILHOS

Durante as Escavagdes dos Tuneis Definitivos
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Resumo do Projeto: Instrumentacao e Monitoramento
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Resumo do Projeto: Instrumentacao e Monitoramento
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Ovalizacao
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Ty Variagdo das Ovalizagcoes Horizontal e Vertical (cm) X Tempo (dias)
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Resumo do Projeto: Planejamento da Execucao

Duracdo estimada: 34 semanas
e Periodo:
9/5/2008 —30/12/2008 12

19

Duracao real: 36 semanas 2
e Periodo: “
9/5/2008 —12/01/2009 :j

52
56

19
23

29

42

52
36

Telar Engenharia e Comércio S.A.

Mamme da tareta DuragAo Imicio BL Términa BL
= 1 TUNEL E ACESSO A USINA VI 1995 dias Sex 9/5/08 Ter 30012108
+ 1.1 ENGENHARIA EXECUTIVA 24,5 dias,  Qua 18608 Qui 37108
+ 1.2 CANTEIRO 1995 dias Sex 9/5/08 Seg 2242108
+ 1.3 TERRAPLENAGEM 15 dias Ter 942:08 Sex 2612/08
= 1.4 TUNEL 134,38 dias Ter 17708 Ter 30/12/08
+1.4.1 - 1° Etapa Tunel - Execugdo do reforgo nas linhas férreas 66,38 dias Ter 1/7.08 Qua 10/9/08

existentes
+1.4.2 - 2% Etapa Tunel - Preparacéo dos Embogues 48 dias Sex 13/7/08 Sex 12/9/08
+ 1.4.3 - 37 Etapa Tunel - Tinel Piloto 61 dias Sex 12908 Qui 2711/08
+ 1.4.4 - 47 Etapa Tunel - Tinel Definitivo 91 dias Seq 186108 Ter 9112108
+1.4.5 - 5° Etapa Muro de arrimo 17 dias Ter 9112108 Ter 30/12/08
Mome da tarefa Duragéo Tendéncia Inicio | Tendéncia Términa
= 1 TUNEL DE ACESS0 A USINA VIII 201 d| Sex 9/5/08 Seg 12/1/09
+ 1.1 ENGENHARIA EXECUTIVA 48,1d| Qui 19/6/08 Seq 18/8/08
+ 1.2 CANTEIRO 201d Sex 9/5/08 Seqy 12/1/09
+ 1.3 TERRAPLENAGEM 130,668 d| Seg 28/7/08 $ab 3109
-'1.4 TUNEL 158,88 d Ter 1/7/08 Seqy 12/1/09
+1.4.1 - 1° Etapa Tunel - Execucio do reforgo nas linhas 61,79 d Ter 1/7/08 Sex 12/9/08
férreas existentes

+1.4.2 - 29 Etapa Tunel - Preparagédo dos Embhogues 64,95 d| Qua 16/7/08 Qui 2/10/08
+ 1.4.3 - 3° Etapa Tunel - Tinel Piloto 7413 d| Seq 15908 Dom 14/12/08
+ 1.4.4 - 4° Etapa Tunel - Tanel Definitivo 115,63 d Ter 3/8/08 Qua 24/12/08
+1.4.5 -5° Etapa Muro de arrimo 57,2d| Seq 311108 Seq 12/1/09
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Resumo do Projeto: Planejamento da Execucao

Histograma de Mao de Obra

N2 de Funcionarios

i

jun/08

jul/08

ago/08

set/08

out/08

nov/08 dez/08

jan/09

MDO Apoio

Oper de Bomba de...

Servente

Aux Montador

Montador

0 10 20 30 40



Reforgo das linhas férreas

=
=
o
N
k:
(%}
e
=
S
S

DETALHE "2

S:a:yrﬁzgag:m:wmwzﬁzﬁwa:“
x:a;usgzemﬁsw:azwsnzﬁz"q

=
v

g:b:w:d:gmuzﬂzaznzuzﬁzﬂz_

<
(%]
2
(]
—_
8]
=
o
o
)
@
k=
©
L=
c
)
Q0
=
w
.
o
9]
T



TELAR

Reforgo das linhas férreas
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TELAR

Tratamento de solo: Concreto projetado e tela soldada nos emboques

WISTA FRONTAL
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Tratamento de solo: Concreto projetado e tela soldada nos emboques
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Tratamento de solo: Enfilagens tubulares

ENFILAGEM PREEMCHIDA DE TUBD PARA SOLO

SEEAD LOMGITUDIMAL —
SEHD TRANSVER SAL

.

SECAD TRANSVERSAL
—

PREGAGEMDE FRENTE

SECAD LOMGITUDINAL
—
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: Enfilagens tubulares

Tratamento de solo

Emboque sudoeste

www.telar.com.br

<
(%]
2
(]
—_
‘o
=
o
o
)
@
=
©
L=
c
)
Q0
=
w
.
o
9]
T




TELAR

Tratamento de solo: Enfilagens tubulares

Emboque sudoeste
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Tratamento de solo: Pregagens de frente

B
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Tratamento de solo: Pregagens de frente

Emboque sudoeste
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Tunel piloto

Emboque nordeste
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Tunel

piloto

Emboque nordeste
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Tunel piloto

Emboque nordeste
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Tunel piloto

Emboque nordeste
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Tunel piloto

Emboque nordeste
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Tunel piloto

Escoramento

HOMENS
TRABALHANDO
NO INTERIOR
s DOTUNEL g
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TELAR

Tuanel piloto

Varamento
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Tunel piloto

Varamento
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TELAR

Tunel definitivo: Sequéncia executiva do tunel

Sentido da escavacgao
Sudoeste — Nordeste

1° ETAPA
1. INICIO DOS TRABALHOS DE EXECUCAO DO TUNEL PELO LADO
SUDOESTE COM A MONTAGEM EXTERNA DE DOIS ANEIS DE
CHAPA
2. ESCAVACAO E INSTALACAO DO CONJUNTO
3. PREENCHIMENTO ANELAR

2° ETAPA
4. ESCAVACAO E |INSTALACAO DA PROXIMA CHAPA,
COLOCANDO ESCORAMENTO INTERNO, CONFORME DETALHE
ESSQUEMATICO E TiPICO DE MONTAGEM E POSICIONAMENTO
DE TIRANTES E ESTRONCAS
5. PREENCHIMENTO ANELAR (VER DETALHE 1)
6. REPETICAO DOS ITENS 4 E 5 ATE ATINGIR A SEGUNDA CHAPA
INTEIRA DENTRO DO TRECHO
7. EXECUCAO DA VIGA PORTAL

3° ETAPA
8. REPETICAO DOS ITENS 4 E 5 ATE ATINGIR A EXTENSAO TOTAL
DE 47,00M
9. EXECUCAO DO FECHAMENTO FRONTAL, COM ALVENARIA,
CONCOMITANTE COM EXECUCAO DE BARBACAS
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Tunel definitivo: Sequéncia executiva do tunel

Escoramento em 3 niveis

DETALHE ESQUEMATICO F TIPICO DE MONTAGEM § /

PERFIL | ONGITUDIMAL
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Tunel definitivo

Emboque sudoeste
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Tunel definitivo

Emboque sudoeste
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Tunel definitivo

Emboque sudoeste
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Tunel definitivo

Emboque sudoeste
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Tunel definitivo

Emboque sudoeste
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TELAR

Tunel definitivo

Emboque sudoeste

2008 12 17
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Tunel definitivo

Emboque sudoeste

Telar Engenharia e Comércio S.A. www.telar.com.br



Muro de Arrimo: Soil Nailing A

Agulhado

VISTA FRONTAL

1° ETAPA

. ESCAVACAO DE UM NICHO DE 1,50M DE ALTURA POR 2,00M DE LARGURA
. EXECUGAO DE 5CM DE CONCRETO PROJETADO

. POSICIONAMENTO DA ARMADURA

. EXECUGAO DE 5CM DE CONCRETO PROJETADO

. EXECUGAO DA PREGAGEM

. EXECUGAO DE 5CM DE CONCRETO PROJETADO

. EXECUGAO DA ESCAVAGAO DE NICHOS ALTERNADOS, OU SEJA, UM SIM UM NAO CORTE
. REPETIR OS ITENS 2 E 3 ATE COMPLETAR O 1° N{VEL DE ESCAVAGAO

00 NO UL B WN -
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Muro de Arrimo: Soil Nailing

Emboque nordeste
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Muro de Arrimo: Soil Nailing

Emboque nordeste
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Muro de Arrimo: Soil Nailing

Emboque nordeste

Telar Engenharia e Comércio S.A. www.telar.com.br



TELAR

L .x
T,

Telar Engenharia e Co www.telar.com.br




Video
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