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PROJECT COMMENTS
Dublin Port Tunned Twin Bore Tunnel, Sprayed Lining

Yacumba Imigation Tunnel - Sprayed Concrete

Lake Mead, Nevada USA Intake shafts & Tunnels

West Frankfort, Kenntucky USA Storm Drainage Tunnel - Final Lining

Mount Blanc, Tarragona SPAIN High Speed Rail Tunnel

Several Gold Mines, Nevada USA Lining of Mines

Cobriza PERU Copper Mine

Tizapa, Zacazonapan MEXICO Gold Mine

Road Tunnel NORWAY

Chungar, Andes PERU

Atacocha, Andes PERU
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For the non-destructive detection of corro-
sion in the reinforcement bars of concrete
building elements. Discover rust before
it becomes visible and has caused
disastrous damage.

For the first fime CANIN renders it possible to
make o large arec assessment directly on
the disploy of an indicator.

240 meacsurement volues are represented on the
easily display in grey levels. 120,000 measure-
tsconbosfofodm'hcan’dl-fenln\omofyor\dcoﬂed

UP with the cursor keys os measuring fields of 240 measurement
values. A measuring surfoce of more than 4000 m° can be ma:
with the lorge memony.

al field directly to scale with CANIN without PC via RS 232C

The corrosion of steel in concrete is
on electrocl henncol Process.

sm-uBr 5 i Rl — Peclicing: oo

as o holi-cell. By moking mecsure-
ments over the whole surfoce, o dis-
finction can be made between cor-

80 = o
Pr-n'e-r KODAK DICONIX IBO si senol

ies
descr-b-ng this method which has
known in the USA for more than => X 0.00 0.40 0.80 1.20 1.560 2.00
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High Performance - Low Cost 7 e
Designed for extreme ease of operation

B e B 0 M = e = e

Measurement of thhe electrical resistance
of reinforced concrefe components
Ffor assessing the risk of corrosion.

The corrosion of steel in concrete is an electro-
chemical process which generates a flow of
current and can dissolve metals. The lower the *

The resistance of concrete may differ ve
reatly depending on the local conditions and
e environmental influences.

electrical resistance, the more readily the cor-
rosion current flows through the concrete and
the greater is the probability of corrosion. The
metal loss as a function of time, i.e. the rate of
corrosion, also increases. The literature men-
tions limits of possible corrosion based on scien-
tific work, e.g-

with o = 12 k<2cm corrosion is
improbable
corrosion is possible
corrosion is

fairly certain

with p = 8 to 12 k<2cm...
with p = 8 k<2em

P (rho) = resistiviry

An extensive investigation with the RESI resisti-
vity meter and the graphical display of the mea-
sured values permits the determination of spots
where corrosion may occur. The combination

of resistance and p ntical rr srement™ fur-
thermore improves the information about the
corrosion condition of the rebars.

= CAMNIN potential tester (Corrosion Analysing Instrument)

T ==
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Ultrasonic
Non-destructive
Digital

Indicating
Tester

Copd eats i J3 50 b ooyas e sl o] g des oo bl S5 Glasie st oSiws VA-F IS

measuring ranges

DYNA Z. FS

Force and displacement measure-
ment with electrical sensors;
Digital display with WIGAmeter Fs;
Accuracy of the force + 0.5% and
of the displacement + 0.01 mm

1 digir

0.01 kN

sment measurement: none

analogue; Accuracy =+ 2%
1 grad-
wartion
0.05 kiN
o1 kN
0.25 kN
o5 ki

PULL OFF 5 PULL OUT sl jl osliztal b oy (88 Canglive 14-F S
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As discussed m Chapter 9. shotcrete represents a stractunlly and qualitatively equal alternative to cast-in-
plmmhmnp lhmwmkwwhmmmg«h It may remaun
shotcrete

fimash, or may have a
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*  The access 15 &fficult and staging of for
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excavated matenal
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waterproofing membrane as presented m C
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monolstucally from a structueal post of  D€Sign and Construction of Road Tunnels —
applacations and assare that the shotcrete 9
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TUNNEL LINING DESIGN GUIDE
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bt 5 3w Ji 93 9 slilint 39

In his carly work in rock tunnels, Rabcewicz (1969) recognised that
sprayed concrete was a2 material well suited to tunnelling for the
following reasons.

m- d concrete is a structural matenial that

catTB g pefmanent hning.

+ Early age strain The matenal behaviour of sprayed concrete,
which is initially soft and creeps under load but can withstand
large strains at an carly age, is compatible with the goal of a
lining which permits some ground deformation and therefore
stress redistribution in the ground.

Tunnel lining design guide. Thomas Telford, London, 2004 79
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Some of the key differences between NMT and (the sometimes misused
term) NATM that were more obvious 10 years ago than today, following
technology improvements. More NATM operations use S(fr) today than 10
years ago.

* NMT uses a predictive classification for support design.

* (NATM uses monitoring for support design.)

* NMT gives the permanent support which is not followed by
congcrete lining.

* (NATM gives the temporary support, which is followed by
concreze lining.)

* NMT uses high capacity (10-25m3/hr) robotically applied wet-
mix, steel fibre reinforced shotcrete. ;

* (NATM uses hand placed steel mesh, and usually dry mix
shotcrete which is often applied by hand held equipment.)
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ACI 533 PCI report on precast panels
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Abstract

Today, in the industry, the necessity of using new agents and elements has
become imperative and inevitable, and tunneling knowledge has not been the
exception. In this project we have tried to get to know some of this technology.
The most suitable results and advantages of the concrete concrete method
compared to reinforced concrete reinforcement can be the non-corrosion of
metals in concrete and the increase of concrete strength up to 1.3 times the
ordinary concrete Also, the shortening of the executive operations of the
building and the reduction of the administrative costs of the relevant plan and
overhead costs over a shorter time period and eliminating items such as slider
molds and sealing strips in ditches and underground structures. In our country,
for the first time in 2004, a total length of 1,300 meters in Mashhad, Bafgh, and
Tohtollah Khamari, was made by Shakirit. In the meanwhile, it was tried to
replace the macrocracker with macroscopic material instead of macroscopic
material and to remove the shaker machine due to lack of availability and high
price. This thesis examines the methods for calculating and evaluating the
capacity of concrete concrete and comparing it with the concrete load bearing
capacity of the reinforcement. Also, the economic technical analysis of two
modes in the Bakhtiari Dam access road has been done. This comparison is a
technical justification for the use of fiber concrete in concrete coatings of
underground structures instead of reinforced concrete with steel bars. The
comparison of capacities in this research is based on flexural and shear
capacities, which are the most critical components in the design of these
sections. In the case of interacting with the pressure, due to the proper
functioning of the concrete, the role of the weapon is less and the critical
situation will not be. However, in the full design of the section, all interactions
must be taken into account, but in comparison with the situation, it will be the

most critical condition. The first part of this research is related to the
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introduction of the design of the second part of the second chapter of the
mechanism of drilling and maintenance in the tunnel. The third part of the
proposed system designed by the 3D panel. Part IV of the design method of
validated results of evaluation of the strength of concrete fiber computing and
design methods of the case, The access to the Bakhtiari dam and the fifth
section is to sum up and conclude. Underground buildings such as tunnels,
gates, shafts, urban underground structures, defense gates and after-drilling
operations should be properly protected and kept in place to witness the least
tensions and inclinations. This operation consists of two temporary storage units
and one that has been tried at this end to be discussed more often in the ongoing

maintenance phase.

Key words:

Line, single-shell, tunnel, 3 d-panels
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