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Milimetrik hassasiyet

The tunnelling
factories

Huge and sophisticated machines are currently
burrowing into the earth to create kilometres-long
tunnels with diameters of up to 20 metres - and
with millimetre accuracy. Mike Hayes reports

s tunnelling engineering becomes
A more advanced, so the possibilities for

constructing longer, deeper and wider
tunnels increase.

When completed in 2026, the 64 km long
Brenner Base Tunnel (BBT), running between
Innsbruck in Austria and Fortezza in Italy, will
be the longest underground railway tunnel in
the world. At an anticipated total cost well in
excess of $10 billion, it will also be one of the
most expensive.

With a challenging route, below the Alps,
and with a maximum cover of around 1,600 m,
construction of the BBT's two 8.1 m diameter
tubes, running 70 m apart, is an immense
engineering feat.

Before the development of advanced tunnel
boring machines (TBMs), however, it would
have been a far more hazardous and time-
consuming undertaking.

In considering the many different aspects
of constructing the tunnel, it was noted that the
character of the rock in a mountainous tunnel
would be hard to accurately predict. It was also
suggested that high water pressure could be
encountered.

In cases such as this, TBMs have a
significant advantage, in that they can
undertake multiple operations simultaneously,
including advancing, ground support and muck
excavation.

Modern TBMs also have the capacity to
extrude lining for the tunnel as they advance,
as well as conditioning the material ahead by
injecting water, bentonite or foam ahead of the
cutterhead.

Another important aspect of the BBT was
that it would run through a fault zone, where
the European and Adriatic tectonic plates are
pressed together.

The energetic action of drilling and blasting
in such conditions had to be considered, in
terms of both the short- and long-term security
of the tunnel.

Ultimately, while TBMs will be used for
the vast majority of the BBT, the drill and biast
method is still being utilised in some areas. >

yetersizligin fark edilmesi sonrasinda, yakindaki

Chattahoochee Nehri’nden su getirilmesi

amaciyla bir tiinelin insasina onay verildi.
2017 yili ile birlikee sekedre iki yeni diriin

sunduklarini belirten Tiinelmak Pazarlama
ve Dig Ticaret Miidiirii Melike Yildirim,

her zaman oldugu gibi gurur ve heyecan
duyduklarini séyledi. Yildirim“Adroit 412
saft robotu ve Adroit 022 besleyici pompa
olarak adlandirilan yeni iiriinler, dzellikle
mertro saftlarinda, merdiven ¢ikis tiinel

ve koridorlarinda asirt egimden dolay

islak beronun ulastirilamadig bélgeler

igin tasarland1” diye konustu. Her iki yeni
{irtiniin de ortak amacini anlatan Yildirim,
“En énemli dzelligi 360 derece déniigle
piiskiirtme kabiliyetine sahip oldugu i¢in,
konumlandirildiktan sonra uygulama bitene
kadar bir daha hig hareket etmesine gerek
kalmamasidir” dedi. Adroit 412 arag tistii, 4x4
ve ¢ekili tip piiskiirtme beton pompalarinin,
beton mikserlerinin ulagamadigi nokralara
konumlandirilabildigini ve piiskiirtme beron

Robbins tarafindan imal
edilen 3,8 m capindaki
kistebek, 8,0 km
vzunlugundaki Bellwood
Tiineli’ni, granit kayag
icerisinde kaziyor ve yer
yer tiinele su girigleriyle
karsilasiliyor

islemini dogru, saglikli ve hizh bir sekilde
yapabildigini akeardi. Adroit 412 sayesinde
islak beton piiskiireme yapilamayan alanlara
da ulagilabildigini belirten Yildirim, “Kuru
karisim piiskiirtmede meydana gelen malzeme
zaiyat ve uygulama esnasinda olugan agir roz
engellenmekre olup, insan saghigina olan zarar
azalulyor” ifadesini kulland.

Bir diger yeni iiriin olan Adroit 2230
adi verilen dérr islevi ayni platform tizerinde
toplayan sev tahkimar araci, bir miigterinin
ihtiyaci dogrultusunda projelendirildi ve tiretime
alindi. Makinenin detaylarini akearan Yildirim,
“Degerli bir miisterimizin talebi iizerine
iiretime aldigimiz bu makinenin tizerinde iki
adet bom, piiskiirtme beton sistemi, sepet
platform, kaya delici ve enjeksiyon sistemi
bulunuyor” dive konustu. Yildirim, diinyada
bir érnegi daha bulunmayan bu makinenin
tiretimini tamamladiklarini ve test ¢aligmalarina
devam edildigini sézlerine ekledi. Makine
test calismalarinin tamamlanmasiyla birlikee
santivede gorev bagi yapacak. En biiyiik
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projelerde yer aliyor. Yeni iiriinlerin yaninda, en
cok iiretilen Adroit 450 4x4 piiskiirtme beton
pompast hakkinda da bilgi veren Yildirim,
kapasitesi ve tizerindeki donanimi nedeniyle
miisterilerin tercih listesinde en iist siralarda yer
aldigint sdyledi. 3. Képrii Projesi’nin baglant
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yollari, Avrasya Tiineli'nin baglant yollar,
Istanbul Metro Projeleri gibi referans projelerde
yer aldiklarini ifade eden Yildirim, “Yurt ici

ve yurt diginda daha adini sayamayacagimiz
onlarca HES, karayolu ve demiryolu projelerinde
Adroit 450 kullanildi ve kullanilmaya devam
ediyor” seklinde konustu. Patent ve tescil
konusunda da agiklamalarda bulunan Yildirim,
“Makinelerimizin tiim tasarimini kendi i¢
biinyemizde tamamliyoruz. Tiinelmak'in tirettigi
her model i¢in Endiistriyel Tasarim ve Faydali
Model tescilleri bulunuyor. Ayrica makinelerin
tizerindeki bazi sistem ve aksamlar hakkinda da
diinya ¢apinda iki adet patentimiz bulunuyor.
Baz {iriinlerimiz icin de patent siireclerimiz
devam ediyor” diye konustu.

Sekiz kilometre uzunlugundaki Bellwood
Tiineli’ni kazmak igin, geemisi 50 yil geriye
uzanan tiinel ekipmanlari iireticisi Robbins'ten
yardim aliniyor.

Projede, terk edilmis bir tasocaginda yaklagik
30 m'lik baslangi¢ galerisinin olugturulmasi
sonrasinda, Robbins késtebeginin ilerleyisi
basladi. Késtebek, nehre ulasana kadar bir su
aritma tesisinin ve ayrica bir goletin alundan
geemek zorunda,

En basindan itibaren hizli ilerlemesi
kararlagtirilan projede, “Delici Mike” lakabi
takilan késtebegin sahadaki kurulum islemleri
sadece iki buguk ayda
tamamlandi.

Ana yiiklenici
konumundaki is
ortakhiginin tiyeleri
PC ve Russell adina
konusan proje miidiirii
Bob Huie Sr, ne kadar
hizli hareket edilmesi
gerekrigi hakkinda fikir
veriyor: “Su anda, acil
bir durumda Adanta
kent merkezine yaklagik
olarak sadece ii¢ giin su
tedarik edilebilir. Tiinel
insa edildiginde, bu siire
30 ile 90 giin arasinda
bir noktaya ulasacak.

Bu tiinel, ¢ok uzun
bir siire boyunca kenti
koruyabilecek.”

Robbins kistebeginin
tiinel iginde ilerleyisini
bir nokrada ok yakindan
takip edip incelemek
zorunlu: Géletin altindan
gecilirken, tiinele su
girisinin olmamasi son
derece dnemli.

A number of contractors have been brought
in to tackle this huge project, including Astaldi,
Strabag and Salini Impregilo.

Water supply

In the southern US, after identifying an
emergency water supply shortage, the City

of Atlanta in Georgia gave a green light to the
construction of a tunnel, to draw water from the
nearby Chattahoochee River.

Melike Yildirim, Marketing and Foreign
Trade Manager of Tlinelmak said that they
launched two new products at the beginning
of 2017 and they are proud of them as always.
Yildirnim also said, “The new products, called the
Adroit 412 spraying robot and the Adroit 022
feeder pump, are designed for areas where wet
concrete can not be reached due to excessive
inclination, especially on metro shafts, stairway
exit tunnels and corridors. The most important
feature is not needing to move the unit until the
end of the application, since it has the ability
to spray through 360 degrees rotation. The
Adroit 412 can be used at the locations where
on-board, 4x4 and towed shotcrete pumps,
concrete mixers cannot reach throughly so
that spraying can be performed correctly and
quickly. Adroit 412 makes it possible to spray
wet concrete where it is not possible before.

It prevents the material loss and the excessive
dust that occurs during dry mixture spray and
the reduces the threats to human health. We
also designed and started to manufacture a new
product called Adroit 2230, a slope protection
vehicle which has four functionalities on one
platform. This equipment has two booms,
shotcrete system, hamper platform, rock drill
and injection system. It will be on duty in the
construction sites upon completion of its tests.”

Robbins, a tunnelling company with a 50-
year history, was brought in to bore the 8 km
Bellwood Tunnel.

After being walked forward some 30 m,
into a starter tunnel, the Robbins Main Beam
TBM is now making its way from an inactive
quarry, where it must bore beneath both a water
treatment works and a reservoir, before arriving
at the river.

The job has been fast-tracked from the
outset, with onsite set-up of the TBM, dubbed
‘Driller Mike’, taking just two-and-a-half
months.

The need for immediate action was
explained by Bob Huie Sr, project manager for
the main contractors PC and Russell, who took
on the contract as a joint venture. Huie said,
“Right now, the downtown area’s emergency
water supply is approximately three days. With S
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