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REKONSTRUKCE TESNOVSKEHO AUTOMOBILOVEHO
TUNELU V ROCE 2002

THE TESNOV ROAD TUNNEL RECONSTRUCTION IN 2002

ING. JIRi STEFAN, ELTODO DOPRAVNI SYSTEMY, s. r. o.

Asi se nenajde nikdo, kdo by nevidél bud' na vlastni o¢i, nebo v televiznim zpra-
vodajstvi zabéry ze srpnovych povodni. Mnozi obéané se v nasledujicich dnech
zucastnili zachrannych akci nebo se pozdéji podileli na obnové poskozenych
lokalit. Firma, ve které pracuiji, se pred nékolika lety podilela na generalni rekon-
strukci TéSnovského automobilového tunelu a hned, jakmile to postupné opa-
davajici hladina vody dovolila, zacala s opravami poskozené technologie. Mél
jsme to Stésti, Ze jsem se UcCastnil obou téchto akci, takze mohu porovnat,
co mohlo byt vyprojektovano Iépe, jaké vybaveni a postup je vhodné volit pro
rekonstrukéni prace a nakonec ¢emu se pfi nejlepsi vili neda zabranit.

TéSnovsky automobilovy tunel leZi pfi samém pravém brehu Vltavy a tvofi pod-
jezd pod prazskou Severojizni magistralou tésné pred tim, nez ve sméru od
Nérodniho muzea vjedeme na Hlavkiv most. Komunikace tunelu spojuje kfizo-
vatku u hotelu Hilton, prochéazi pod magistralou a Usti poblize Ministerstva
dopravy a spojii Ceské republiky na nabiezi Ludvika Svobody. Kviili dostates-
nému prajezdnému profilu je vzhledem k okoli vozovka tunelu mirné snizena,
takze tvofi pomérné dlouhou vanu. Aby se tato vana béhem desti nezaplnila
vodou, o to se stara kanalizaéni systém tunelu napojeny na ¢erpaci stanici Praz-
skych kanalizaci, ktera je umisténa na jiznim konci tunelu (na obr. 1 jsou vidét
jeji vehodové dverfe umisténé po pravé strané portalu). Moznost, Ze by tunel byl
zaplaven Vltavou, se v dobé provadéni generalni rekonstrukce zdala tak absurdni,
Ze s ni v projektech nikde nebylo pocitano a co si pamatuji, snad nikdo o tom
aZ do onoho srpna nefekl ani vtip. Musim ale podotknout, Ze smérnice dispe-
cert Tésnovského tunelu nafizovaly pfi dosazeni tretiho stupné povodrové

Obr. 1 Vjezd do TéSnovského tunelu z ndbfezi Ludvika Svobody
Fig. 1 The entrance to the Tésnov tunnel from the Ludvik Svoboda Embankment

It would probably be difficult to find a person who did not see the August floods
with his or her own eyes or on television. Many people participated in rescue
operations in the following days or subsequently took part in the renovation of
damaged locations. The company | work with was engaged in the general
reconstruction of the Tésnov road tunnel several years previously. Immediately
when the dropping water level allowed it, the company started repairs of
damaged equipment. | was lucky to have participated in both actions. Therefore
| can judge what could have been designed better, which equipment and pro-
cedures are suitable for the reconstruction work, and eventually what cannot be
prevented with all the will in the world.

The Tésnov road tunnel runs in a close vicinity to the right bank of the Vlitava
River. It provides a passage under the Prague North-Southern backbone road
just before the entry to the Hldvka Bridge when driving from the National Museum.
The road passing through the tunnel begins at the intersection in front of the
hotel Hilton, crosses the backbone road and emerges near the Ministry of Tran-
sport and Telecommunications of the Czech Republic at the Ludvik Svoboda
Embankment. With the aim of providing a sufficient clearance profile, the road-
way is at a slightly lower elevation to the neighbourhood, thus it creates a rela-
tively long tank. Flooding of this tank due to rainfall is prevented by an old tunnel
drainage system. This system is connected to a pumping station operated by
Prazske Kanalizace (Prague Waste Water, PWW) located at the southern end of
the tunnel (the entrance door to the station is shown in the Fig. 1 - on the right
side of the portal). Any possibility of the tunnel flooding by the Vitava River see-
med so absurd at the time of the general reconstruction that no part of the
design allowed for it. As | remember, nobody had mentioned it even as a joke
before the August events. | must point out however that the tunnel operation
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aktivity uzavreni tunelu.

Zucastnil jsem se 12. srpna kontrolniho dne na obnové Letenského tunelu a pfi
pohledu z Letenské plané na mohutnou Vitavu nds zacaly napadat nejistoty.
Predpovéd prutoku VItavy Prahou, kterou jsme stéle s napétim sledovali, sice
tehdy byla jesté pomérné optimisticka, ale udalosti vzaly rychly spéad a jiz za 24
hodin, v Gtery 13. srpna byl tunel zaplaven a vodni hladina se zastavila asi pul
metru pod stropem tunelu. Postup vody byl tak rychly, Ze se podafilo stihnout
pouze vypnout napéjeni veskeré technologie a dvere narychlo utésnit montazni
pénou. Obr. 2 - snimek zatopeného Té$novského automobilového tunelu - byl
pofizen ve stfedu 14. srpna 2002, a to prakticky ze stejného mista jako pred-
chazejici obr. 1. Jak je na ném vidét, byla zaplavena témér cela technologie
tunelu.

Voda zacala ve Ctvrtek 15. srpna znatelné opadavat a v patek ve 20.00 hod. jiz
bylo mozno zahdjit pfipravy k ¢erpani vody z tunelu, protoZe hladina feky Vitavy
jiz nebyla spojena s hladinou v tunelu. Jako nejvhodnéjsi misto k postaveni
Cerpadel byl vybran prostor na konci parkovisté pred budovou Ministerstva
dopravy a spojti, nad Cerpaci stanici PKVT, kde je také nejnizsi misto celé oblasti
a kam se voda stahuje pfirozenou cestou. V celé oblasti byl vypnut elektricky
proud, ale Cerpaci souprava byla vybavena vlastnim agregatem o vykonu
110 kW, ktery stacil pohanét az ¢tyfi 10 kW ponorna ¢erpadla o vykonu 25 litrd
za sec. Jejich umisténi je patrné z nasledujiciho obr. 3.

Cerpani pokratovalo pomérné rychle a v sobotu 17. srpna dopoledne bylo jiz
mozno vstoupit do hornich pater mistnosti velinu a do rozvodny NN. Pfi takové
sile vody se zapénéni dvefi ukazalo jako neucinné a pokud nékde odolavalo,
voda svym tlakem vyrazila jejich vypli. O den pozdéji, v nedéli, bylo jiz mozno
vstoupit do sklepnich prostor.

V§echny prostory velinu i tunelové tubusy byly opakované vymyvany tlakovou
vodou véetné technologie. Ze spodnich pater velinu byla potom voda od¢erpa-
vana do prostoru tunelu, ovéem velké ndnosy bahna a mnozstvi ryb bylo nutno
vynaSet ruéné. Na Uklid bahna z tunelu se ukézaly jako velmi vhodné ¢elni
nakladage, které shrabovaly a nakladaly bahno z volnych ploch. Cerpaci stanice
PKVT byla zatopena bahnem do velké vysky, a proto muselo ¢erpani vody
pomoci ponornych (asi 500 kg tékych) erpadel pokragovat. Pomohla i Ceska
armada svoji mobilni technikou.

Pro opravy byl velmi dulezity vlastni zdroj elektrické energie. Pouzili jsme
postupné nékolik agregatt o vykonech 35 az 80 kW, které nam zajistily nejnut-
néjsi osvétleni tunelu, osvétleni velinu a energii pro ¢innost vysouseci techno-
logie. Tyto agregaty umisténé v kontejnerech pracovaly pfi minimalni udrzbé
po celou dobu bez zavad. Déle se ukazal opravdu G€innym ndstrojem elektricky
vysousec, v ¢innosti je zachycen na obr. 4.

Elektricka zafizeni byla vymyta tlakovou vodou a poté byl aplikovan pfipravek

Obr. 2 Zaplaveny Tésnovsky tunel (autorka snimku Ing. Véra Sottoyé)
Fig. 2 The flooded Tésnov tunnel (author of the picture Ing. Véra Sottova)

guidelines required control personnel to close the tunnel in the instance of the
third degree of the flood control activities.

| was present at a site meeting held on 12 August regarding the refurbishment
of the Letna tunnel. When we saw the mighty flow of the Vltava River, watching
it from the Letna Plain, we were filled with doubt. We anxiously followed the
forecast of the Vitava flow through Prague. The forecast was still relatively opti-
mistic at that time, but events moved quickly and after 24 hours (on Tuesday
the 13th August) the tunnel was flooded and the water surface levelled at about
half a meter under the tunnel ceiling. The progress of the water rising was so
fast that the operator managed only to disconnect the power supply of all equ-
ipment, and to seal doors with assembly foam. The picture shown in Fig. 2 - the
flooded Tésnov road tunnel - was taken on Wednesday the 14th August 2003,
practically from the same spot as the previous picture shown in Fig. 1. It can be
seen that nearly all tunnel equipment was flooded.

The water level started subsiding visibly on Thursday the 15th August, and by
Friday 8 p.m. it was already possible to start the preparation of pumping water
from the tunnel as the water surface in the Vltava River was no more connected
with the water surface inside the tunnel. The end of a car parking in front of the
Ministry of transport (above the PWW's pumping station) was chosen as the
most suitable location for the installation of pumps. This location is the lowest
place of the whole area and water collects here naturally. The power was dis-
connected within the whole area, but the pump was equipped with its own
generator with an output of 110 kW sufficient to power up to four 10 kW sub-
mersible pumps each with an output of 25 litres per second. The position of the
pumps is shown in Fig. 3.

The dewatering continued relatively fast. On Saturday the 17th August before
noon it was already possible to enter the upper floors of the control room and
the LV substation. The assembly-foam door sealing proved ineffective in resis-
ting such a high water pressure. On the other hand, where the sealing resisted,
the water pressure broke the door open. One day later, on Sunday, it was pos-
sible to enter the basement.

All rooms of the control centre and tunnel tubes were repeatedly washed out
with pressurised water, including the equipment. Water was pumped from the
lower floors of the control centre to the tunnel. But thick layers of sediments
and a multitude of fish had to be carried out by hand. Front-end loaders proved
the most suitable for the removal of mud from the tunnel. They scraped the
mud from free areas and loaded it to dump trucks. The PWW's pumping station
was flooded with mud high, therefore water pumping by submersible pumps
each weighing about 500 kg had to continue. The Czech army also helped with
its mobile equipment.

The independent power source was extremely important for the repairs.
We used several sets of generators in succession with outputs of 35 to 80 kW
which supplied the necessary lighting in the tunnel and control centre and pro-
vided power for drying equipment. The generators were installed in containers.
They worked for the entire time with minimal maintenance without defects.
The electric dryer also proved to be a very efficient tool. Its operation is shown
in Fig. 4
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TT2000 (vyrobek firmy CT Austria), ktery se osvédcil pfi obnovach elektrickych
zafizeni po velké vodé na Moravé pred nékolika lety.

Snimek odkrytého jistice na obr. 5 se vaze k otazce, ktera vznikla pfi ¢isténi zato-
pené technologie. Néktefi pracovnici tehdy zastavali nazor, Ze i jistiCe staci
nékolikrat dukladné proplachnout tlakovou vodou, zavéreéné prostikani pro-
vést konzervaénim prostfedkem a jisti¢ bude bezvadné fungovat. Poté, co jsme
jeden takto oSetfeny jisti¢ rozebrali, tak se vSichni pfitomni pfiklonili k nazoru,
Ze pro zachovani spravné funkce tohoto prvku je nutno vsechny tyto zaplavené
prvky nahradit novymi. Konstrukce jistice je pomérné slozitd a dostateéné
vyci$téni mechanizmu neni mozno realizovat bez rozebrani zafizeni. Rovnéz
byly vyménény vSechny stykace a elektromechanicka relé i s paticemi.

Dal$im jevem, se kterym jsme se setkali, byla elektrochemicka koroze. Jak jsem
jiz uvedl, pred zaplavenim tunelu byla veskera technologie vypnuta od napajeni.
V nékterych pfistrojich vSak zlstaly baterie zalohujici napajeni specialnich okruhl
(hodiny reélného Casu, polovodicové paméti apod.). Na obrazku 6 je detail
zékladni desky zafizeni pro detekci zastavenych vozidel (Autoscope), které je
pouZito v TéSnovském tunelu.

Cerveny kruh vpravo nahofe znaéi elektrochemickou korozi na svorkach pro
pripojeni zalohované baterie, éervend elipsa v dolni ¢asti snimku ukazuje na
vyvody od integrovaného obvodu prerusené vlivem praveé této elektrochemické
koroze. A¢koliv je zakladni deska jinak ve vizualné velmi dobrém stavu, nedé se
pouZit a ani spolehlivé opravit.

Setkali jsme se i ze zafizenim, které pretrvalo zaplavy v neposkozeném stavu.
Bez vyjimky se jednalo o zafizeni umisténé v plastovych krabicich typu APO
(firma Wynckier), kryti IP65, jejichz vika byla po montazi peclivé dotazena a rovnéz
prichodky byly namontovany spravnym postupem. Do takovychto zafizeni
voda nepronikla ani po nékolikadennim pobytu pod hladinou v hloubce kolem
2 m. Také naprosta vétsina kabelaze po vysuseni pracovala spolehlivé.
Bohuzel vzhledem k poloze TéSnovského tunelu patrné nebude moci byt reali-
zovano takové opatfeni, aby pfi podobnych pfirodnich podminkach nedoslo
k opétovnému zaliti tunelu vodou. Jediné véasné informace spolu s dokonalejsi
predpovédi by umoznily ziskat ¢as nutny pro demontaz vybrané technologie.
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Obr. 3 Nacrtek situace u Tésnovského tunelu
Fig. 3 The Tésnov tunnel plan
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Obr. 4 Vysouseni prostor velinu po prvotni ocisté
Fig. 4 Drying the interior of the control centre after the initial clean-up

All items of the electrical equipment were washed with pressurised water and
subsequently the TT2000 agent (product of CT Austria) was applied, which was
successfully used in the renovation of electrical equipment after a flood in
Moravia several years ago.

The picture of the open breaker shown in Fig. 5 is connected with the question
that emerged in the process of cleaning the flooded equipment. Some people
held the opinion that it was sufficient to wash the breakers thoroughly several
times with pressurised water, eventually to spray them with a conservation
compound, and the breaker would work perfectly. When we dismantled one of
the breakers treated with the above-mentioned method, all the people present
agreed that all the flooded elements had to be replaced with new ones if the
proper functioning of the system was to be maintained. The structure of the
breaker is relatively complex, and the mechanism cannot be cleaned sufficiently
without dismantling the equipment. All contactors and electromechanical
relays including the bases were also replaced.

Another phenomenon we encountered was electrochemical corrosion.
As | have already mentioned, all equipment was disconnected from the power
source before the tunnel flooding. Batteries serving as standby sources for special
circuits (real-time clock, semiconductor memory etc.) were not, however, removed
from some apparatuses. The mounting base of the equipment detecting stan-
ding vehicles (Autoscope), which is used in the Tésnov tunnel, is shown in Fig. 6.
The red circle in the top right corner indicates the electrochemical corrosion on
clips connecting standby batteries. The red ellipse at the bottom of the picture
indicates terminals of the integrated circuit interrupted due to the electroche-
mical corrosion. Despite the fact that the mounting base is otherwise in visually
very good condition, it can be neither used nor reliably repaired.

We also met equipment that survived the floods without sustaining any damage.
Without exception, this was the equipment which was installed in APO-type
plastic boxes (manufactured by Wynckier), IP65 degree of covering, whose
covers were carefully tightened after the installation, and also the procedure of
the bushings installation was correct. Water did not seep inside such equipment,
even after several days of submersion under the water surface, at a depth of
about 2 m. Most cables worked reliably after the drying, as well.

Unfortunately, because of the position of the Tésnov tunnel, it will be probably
impossible to implement a measure preventing repeated flooding of the tunnel
in similar weather conditions. Timely information only, together with an improved
forecast, could provide the time required for the dismantling of selected equip-
ment.
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Obr. 6 Elektrochemicka koroze na deskach elektroniky
Fig. 6 Electrochemical corrosion on electronics boards

Obr. 5 Vnitfek zatopeného jistice
Fig. 5 The interior of the flooded breaker





