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RIDICI SYSTEM TUNELU BLANKA A PROJEKT DOPRAVNIHO ZNACENI

BLANKA TUNNEL MANAGEMENT SYSTEM AND DESIGN
FOR TRAFFIC SIGNS

MARTIN KNAKAL, DUSAN KRAJCIR, JIRI STEFAN

Mezi aktudlné nejznaméjsi silni¢n{ tunelové stavby patfi tune-
lovy komplex Blanka realizovany v rdmci severozdpadni Cdsti
prazského vnitiniho okruhu (obr. 1). Tato tunelova stavba obsa-
huje velké mnozstvi technologie — osvétleni, rozsahlou vzducho-
techniku, systémy fizeni dopravy, kamerovy dohled s detekci
nestandardnich situaci, systémy radiového spojeni i SOS skiine
pro pomoc fidi¢im pfi nepredvidanych udélostech. Koordinaci
vSech systému na této rozsdhlé stavbé zajistuje fidici systém.
Generdlnim projektantem tunelu Blanka je spolecnost SATRA,
spol. s. . 0., projektantem i zhotovitelem Fidiciho systému je sku-
pina ELTODO.

Z vySe uvedeného vyplyvd, Ze pod zemi je, krome Zeleza
a betonu, ukryto i znacné mnozstvi technického vybaveni.
Pravidelné se objevuji ndzory, Ze by se tato oblast dala realizo-
vat jednoduseji a s men$imi ndklady. Ale prijezd tunelem uZ ve
své podstaté znamend pro fidi¢e vétsi ohroZeni neZ cesta po
otevrené komunikaci. MoZnost tniku osob v tunelu je pfi mimo-
fadné situaci znacné ztiZena proti moznostem na volné komuni-
kaci.V pripadé pozdru je zvySené ohroZeni salavym teplem C¢i
jedovatymi zplodinami hofeni, pfi¢emz pristup slozek integro-
vaného zdchranného systému na misto zdsahu je sloZzitéjsi nez na
volné komunikaci.

The Blanka complex of tunnels, which is being developed
within the framework of the north-western section of the City
Circle Road (inner circle) in Prague (see Fig. 1) belongs among
currently the best known road tunnel construction projects. This
tunnel structure contains lots of equipment — lighting, extensive
ventilation, traffic management systems, camera surveillance
with the detection of non-standard situations, wireless commu-
nication systems and SOS boxes helping drivers during unex-
pected events. The coordination of all systems on this extensive
construction project is provided by the management system.
The general designer for the Blanka tunnel is SATRA, spol. s r.
0., the designer and contractor for the management system is
ELTODO Group.

It follows from the text above that under the ground surface,
there is even a significant amount of equipment apart from steel
and concrete. Opinions regularly appear that this area could be
realised in a simpler way, with lower costs. But the passage
through the tunnel itself in its substance means more serious
threatening of the driver than driving along an open surface
road. The possibility for people to escape from the tunnel is
made significantly more difficult during an extraordinary event
compared with the possibilities on an open surface road. In the
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Obr. 1 Schéma tunelového komplexu Blanka (zdroj: www.tunelblanka.cz)
Fig. I Layout of the Blanka complex of tunnels (source: www.tunelblanka.cz)
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Je prinejmensim mordlni povinnosti toho, kdo stanovuje
pravidla provozu, aby zajistil uZivatelim komunikace
v téchto problematickych tsecich srovnatelnou troven bez-
pecnosti jako na volné komunikaci, nebo se k této trovni
alespon blizil.

Proménné dopravni znaCeni umoZni maximaélni kapacitni
vyuziti komunikace a prfi mimoradném stavu bude ucastni-
ky provozu v¢as varovat. V pripad¢ poZdru systém poZarni-
ho vétrani odvede kouf ztéZujici orientaci i s jedovatymi
zplodinami mimo stavbu, tak aby umoZznil bezpecnou eva-
kuaci osob. Uvedené predpokladd, Ze vSechny technické
systémy stavby, koordinované pomoci fidiciho systému, bu-
dou pracovat zpusobem, Ze v souhrnu pfispé€ji k plynulému
prujezdu vozidel, vEasnym vyhodnocenim dat predejdou
vzniku fady mimorddnych uddlosti a pokud tyto uddlosti
prece jen vzniknou, tak jejich ndsledky budou znaéné mir-
néjsi.

Ridici systém tunelové stavby je projekéné i realizané
zajiStovan skupinou ELTODO. Rozsahu stavby odpovida
i slozitost fidiciho systému. Databdze fyzickych vstupu do
systému mé pres 24 000 poloZek, fyzickych vystupu je pies
13 000. Pro srovnani, zatim nejslozitéjsi do provozu uvade-
ny tunel Mrazovka (ATM) obsahuje okolo 8000 bindrnich
vstupu. Ddle se oproti predchozim tunelovym stavbdm
znacné zvysil polet zarizeni, kterd si vyménuji informace
po sbérnicich vyssi drovné (sériovych komunikacich). Pro
spravu takto rozsdhlé databdze je pouzita vlastni aplikace
skupiny ELTODO, realizovand na databdzovém systému
Microsoft Access a obsahujici fadu mechanismu pro auto-
matizovanou kontrolu vkladanych ddaju.

ARCHITEKTURA SYSTEMU

Ridici systém je pro zachovani potfebné bezpecnosti
a odolnosti proti poruchdm navrZen jako plné redundantni
na vSech drovnich. Veskeré hardwarové soucasti ridiciho
systému 1 jejich propojeni jsou zdvojeny. Na trovni progra-
movatelnych automati PLC je systém navrZen na platformé
SIMATIC S7-400 firmy SIEMENS s vyuZitim primyslové
sbérnice PROFIBUS DP na optické a metalické fyzické
vrstve. Na vizualizaéni drovni je systém navrZen na platfor-
mé PROFICY CIMPLICITY firmy GE FANUC urcené pro
operacni systémy Microsoft Windows. Jako archivaéni
systém je pouzit MICROSOFT SQL SERVER. Systém je
dale doplnén redundantnimi servery pro fizeni provozniho
vétrani, videodohledu a informaéniho systému ZPI. Jako
prevodniky prumyslovych sbérnic jsou pouZity moduly
ANYBUS Communicator firmy HMS. Systém je doplnén
prumyslovymi PC s aplikaénim softwarem urenym pro
komunikaci se systémy tretich stran pripojenych po sbérni-
cich vy8§i drovné (sériové linky, Ethernet, prumyslové sbér-
nice).

SYSTEM RIZEN{

Tunelovy komplex Blanka nestoji samostatné na tzv. zele-
né louce, ale bezprostfedné navazuje na linii tunelovych sta-
veb Zlichovska radidla (ZLRA), automobilovy tunel
Mréazovka (ATM) a Strahovsky automobilovy tunel (SAT).
Proto v Fizeni provozu této tunelové stavby musi byt zohled-
novan provoz i v sousednich lokalitdch, zrovna tak jako pro-
voz na vyjezdech z tunelového komplexu a jejich nejbliz§im
okoli.

Prevdaznd &ast algoritmu fizeni, zejména bezpecnostni
funkce, je kvili nutnosti vyhodnocovat vySe zminénou
sumu informaci v redlném Case naprogramovdna
v algoritmech fidiciho systému. Vyhodnocovani stavu
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case of a fire, there is increased threatening by radiant heat or
poisonous combustion products there, whilst the access of com-
ponents of the integrated rescue system to the intervention spot
is more complicated than the access on a free surface road.

It is at least the moral obligation of the person determining
operational rules to ensure a level of safety for users of the road
in these problematic sections which is comparable with the level
existing on an open surface road or at least approximates this
level.

Variable traffic signs will make the maximum capacity use of
a road possible and will warn participants of traffic in time in
the case of an extraordinary event. In the case of a fire, the fire
ventilation system will evacuate smoke making orientation
more difficult and poisonous combustion products outside the
structure so that safe evacuation of people is possible. The
above-mentioned information assumes that all technical sys-
tems of the structure, which are coordinated by the management
system, will work in such the way that they will contribute as
the whole to the fluent passage of vehicles and, through timely
assessment of data, will prevent the origination of many extra-
ordinary events and, if these events after all develop, their con-
sequences will be significantly more moderate.

The management system for a tunnel structure is secured in
terms of the design and installation by ELTODO Group. The
complexness of the management system corresponds to the
scope of the project. The database of physical inputs into the
system contains over 24,000 items, whilst the number of physi-
cal outputs exceeds 13,000. For the purpose of comparison, the
till now most complicated tunnel opened to traffic, the
Mrézovka automobile tunnel, contains approximately 8,000
binary inputs. In addition, the number of facilities exchanging
information through higher-level buses (serial communications)
significantly increased in comparison with previous tunnel
structures. Such the extensive database is managed using ELTO-
DO Group’s own application, which is realised on the Microsoft
Access database system and contains numerous mechanisms for
automatic checking of the data being inserted.

ARCHITECTURE OF SYSTEMS

The management system is designed for maintaining the
necessary safety and resistance against failures as a system fully
redundant at all levels. All hardware components of the mana-
gement system and their connections are doubled. At the level
of programmable logic control (PLC) automatons the system is
designed on the SIMATIC S7-400 platform developed by SIE-
MENS, using the PROFIBUS DP industrial bus on an optical
and metallic physical layer. At the visualisation level, the sys-
tem is designed on the PROFICY CIMPLICITY platform deve-
loped by GE FANUC, which is designed for Microsoft
Windows operating systems. MICROSOFT SQL SERVER is
used as the archival system. The system is further supplemented
by redundant servers for the control of the operating ventilation,
camera surveillance and the information display ID. ANYBUS
Communicator modules of HMS company are used as conver-
ters of industrial buses. The system is supplemented by indu-
strial PCs with application software designed for communicati-
on with third party systems connected through higher level
buses (serial lines, Ethernet, industrial buses).

MANAGEMENT SYSTEM

The Blanka complex of tunnels does not stand independently,
on a green field; it directly links the line of tunnel structures for-
med by tunnels on the Zlichov Radial Road and the Mrdzovka
and Strahov automobile tunnels. For that reason it is necessary
for the traffic management system to allow for the traffic in
neighbouring locations, as well as the traffic at exits from the
complex of tunnels and their closest surroundings.
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Obr. 2 Vizualizace tunelové trouby s dopravnim znacenim (zdroj:
www.tunelblanka.cz)
Fig. 2 Visualisation of a tunnel tube with traffic signs (source:
www.tunelblanka.cz)

dopravy v tunelovych stavbdch v§ak musi pocitat s tak velkou
mnoZzinou udélosti, Ze ne vSechny jejich varianty lze zpraco-
vat v uloZenych algoritmech. Proto stdle nezastupitelnym
druhem fizeni provozu v tunelovych stavbach je dispeCerské
fizeni, spojujici sofistikované zpracovani prichazejicich dat
se zkuSenostmi dispeleru. V piipadé tunelového komplexu
Blanka je souclasné projektovdna dostavba vicedcelového
Multifunkéniho operaéniho centra (MOS), kde se bude
nachdzet i dispeCerské centrum fizeni tunelovych staveb.

TECHNIKA POUZITA PRO RIZENI

Na horni trovni, tj. vizualizalnim zndzornéni stava dopravy
a technologie, je pouzita standardni PC platforma s vyuZitim
operalnich systému Microsoft Windows v serverovém
a desktopovém provedeni. Jako vizualizacni software je pouZit
syst¢tm PROFICY CIMPLICITY firmy GE FANUC v kon-
figuraci klient — server s redundanci na tdrovni SCADA
a databdazového serveru. V aplika¢ni drovni je pouzit, podobné
jako ve vSech tunelovych stavbach v Praze, vlastni produkt sku-
piny ELTODO systém Kerberus. Ddle jsou zde samostatné ser-
very pro Fizeni provozniho vétrdni a pro zpracovani informaci
od videodohledu a systému ZPI. Jsou rovnéZz v redundantnim
provedeni, a to i s potfebnym aplikaénim softwarem. Modern{
pouZzitda soucdstkovd zdkladna umozni, pfi zachovani pravidel
pravidelné idrzby, pouZivat tento ridici systém po dobu navrho-
vanou v CSN 73 7507 kapitola 5, tj. vice neZ 15 let.

SW PROJEKT DOPRAVNIHO ZNACENI

Pravidla pro umistovani proménného dopravniho znaceni
v tunelovych stavbéch, zplsob jeho ovldddni a algoritmy

The majority of management algorithms, first of all the safe-
ty function, are programmed in the management system algo-
rithms because of the necessity of assessing the above-mentio-
ned sum of information in real time. However, the process of
assessing the state of traffic in tunnels has to be prepared for
such a large set of events that not all of their variants can be pro-
cessed in the stored algorithms. For that reason management by
operators joining sophisticated processing of incoming data
with the experience of operators is still a non-substitutable met-
hod of managing traffic in tunnels. In the case of the Blanka
complex of tunnels an expansion of the multi-purpose
Multifunctional Operation Centre which will even house the
operator management centre for tunnel structures.

TECHNIQUE APPLIED TO MANAGEMENT

A standard PC platform using Microsoft Windows operating
systems configured for a server and desktop is used at the top
level, i.e. the visualisation depiction of traffic and equipment
states. PROFICY CIMPLICITY of GE FANUC PLC in confi-
guration client — a server with redundancy at the level of
SCADA and a database server — is used as the visualisation ser-
ver. ELTODO own product, the Kerberus system, is used at the
application level, similarly to all tunnel structures in Prague. In
addition, independent servers are used for the operating control
of ventilation and for processing of information from the came-
ra surveillance system and the information display system. They
are also in the redundant form, even with the required applicati-
on software. The state-of-the-art component base which is used
will, under the condition of adhering to rules of regular mainte-
nance, allow this system to be used for the time proposed in
CSN 73 7507, section 3, i.e. for over 15 years.

SW DESIGN FOR TRAFFIC SIGNS

Rules for positioning of variable traffic signs in tunnel struc-
tures, the method of controlling them and management algo-
rithms interlocked with the state of other systems, form a speci-
fic area of management, which, in contrast with management
systems, has no direct equivalent in industrial systems.

The SW design for traffic signs comprises the defining of all
particulars required for the operation of traffic signs within the
framework of the complex in terms of the management system.
It is not only the defining of the conditions of individual traffic
signs and facilities (the number of which in the tunnel amounts
to about 800) for the group of tunnel traffic states, but also cre-
ating a source document for SW programmers from the aspect
of transition sequences between individual static states.
Dynamic states of the tunnel, which are formed by combinati-
ons of static states of the tunnel in a time sequence, are directly
tied to the transition sequences. These states and their rules are
subsequently implemented to the management system, the user
interface of which is formed in compliance with the already

Obr. 3 Vizualizace tunelové trouby s vyjezdovou rampou a tunelovou propojkou (zdroj: www.tunelblanka.cz)
Fig. 3 Visualisation of a tunnel tube with an exit ramp and a cross passage between tunnel tubes (source: www.tunelblanka.cz)
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Obr. 4 Blokové schéma dopravniho znaceni pro dopravni stav s normdlnim provozem
Fig. 4 Block diagram of traffic signs for the traffic state with normal traffic

fizeni provdzané na stav dalSich systému tvoii specifickou operating management systems for Prague tunnels. This means,
oblast Fizeni, kterd, na rozdil od Fidicich systému, nemd for a logical reason, that identical principles of management are
pfimy ekvivalent v prumyslovych systémech. SW projekt maintained so that traffic operators and equipment controllers

dopravniho znadeni zahrnuje definovani veskerych nalezi- | do not have to work with different systems.
tosti pro provoz dopravniho znaCeni v ramci komplexu In the current conception, the entire Blanka complex of tunne-
z pohledu Fidiciho systému. Jednd se nejen o definovéni Is is divided into four structures for two management systems. In

terms of terminology, it is marked as three tunnels entitled the
Brusnice tunnel, the Dejvice tunnel and the Bubenec tunnel. It is
possible in terms of terminology that the names be still changed
and that the names are not final for the execution of design docu-
ments.

It was necessary for the assigning of the current imaging sys-
tem to individual variable traffic signs first of all to define the
static states for which the traffic signs will be solved and pre-
set. These states were defined within the framework of coope-
ration with other contractors for the structures and the SW

stavu jednotlivych dopravnich znaCek a zafizeni (kterych je
v tunelovém komplexu cca 800) pro skupinu dopravnich
stavu tunelu, ale také o vytvoreni podkladu pro programéto-
ry SW z pohledu prechodovych sekvenci jednotlivych sta-
tickych stavu. Na prechodové sekvence pfimo navazuji
dynamické stavy tunelu, které jsou tvoreny kombinacemi
statickych stavi tunelu v Casové posloupnosti. Nasledné
jsou tyto stavy a jejich pravidla implementovany do ridici-
ho systému, jehoZ uzivatelské rozhrani je vytvareno

v souladu s jiZ provozovanymi fidicimi systémy praZskych | gesion for traffic signs. The complex of tunnels was divided for
tuneli. To je z logického divodu zachovdn{ stejnych princi- the purpose of defining the static states into independent traffic
pl fizeni tak, aby operdtofi dopravy a dispecefi technologie sections, which are divided according to grade-separated inter-
nemuseli pracovat s rozdilnymi systémy. sections. They are defined with the intention to make it possib-
Cely tunelovy komplex Blanka je v soucasném pojeti | le for vehicles to vacate the tunnel via an exit ramp in the case
délen do Ctyr staveb a pro dva fidici systémy. Termi- of the closure of the entire traffic section (see Fig. 3).
nologicky je oznacen jako tfi tunely s vlastnim nazvem — Static traffic states were proposed for the defined individual
Brusnicky tunel, Dejvicky tunel a Bubenecsky tunel. sections (see Fig. 4). It means, for example, a state where the
Z pohledu terminologie je mozZné, Ze se ndzvy jesté budou left-hand traffic lane is closed, the speed limit throughout the
ménit a pro realizaci dokumentace neni pojmenovéani fi- lane length is reduced etc. The defined static states were supp-
nalni. lemented by adding dynamic states to them — i.e. states deter-
Pro samotné prirazeni aktudlniho zobrazeni na jednotlivé mined on'ly by a standard drawing and defining of conditions
PDZ musely byt nejdfive definovdny statické stavy, pro under which they can take place. An example of such the state

is a floating traffic closure, which does not close the traffic lane
throughout its length, but only several transverse profiles befo-
re the restriction location. Beyond this location the traffic along
the lane is again permitted. The time sequence of the imaging of
road signals is also considered to be a dynamic state, namely at
a combination with more static states.

The ‘tunnel closed’ static state can be used as a demonstrati-
on example. At this state, the entrances and exits are closed and
all transverse profiles with traffic signs and traffic lights activa-

které bude dopravni znaceni feSeno a prednastaveno. Tyto
stavy byly definovany v ramci kooperace s ostatnimi zhoto-
viteli stavby a SW projektu dopravniho znaceni. Pro defino-
vani statickych stava byl tunelovy komplex rozdélen na
samostatné dopravni dseky, které jsou rozdéleny podle
mimouroviiovych kriZzovatek. Jsou definovany tak, aby
v pripadé zavieni celého dopravniho tseku vozidla mohla
pravé pred timto dsekem opustit tunel vyjezdovou rampou

(obr. 3). te the signal S1 a, i.e. the red light signal ‘Stop’. Red crosses are

Pro definované jednotlivé tseky byly navrZeny statické activated on the lane-use signals (signal S8a — lane closed to all
dopravni stavy (obr. 4). To znamend napfiklad stav levy vehicles). This is how the ‘tunnel closed’ state looks in its final
jizdni pruh uzavien, sniZeni rychlosti v celé délce atd. | shape, but its activation can consist of several partial steps. At a
K definovanym statickym stavim byly doplnény dynamické common closure, the signal ‘lane closed to all vehicles’ is not
stavy — stavy uréené pouze vzorovym vykresem a de- switched on at all transverse profiles at the same time; it is acti-

finovanim podminek, za kterych mohou nastat. Takovym vated gradually, from the tunnel entrance ahead down the tunnel
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Obr. 5 Vizualizace MUK §pejchar (zdroj: www.tunelblanka.cz)
Fig. 5 Visualisation of Spejchar grade-separated intersection (source:
www.tunelblanka.cz)

stavem je napriklad plovouci uzdvéra, kterd neuzavira jizd-
ni pruh v celé délce, ale pouze nékolik fezi pred mistem
omezeni. Za nim je jizda v pruhu opét povolena. Za dyna-
micky stav je také povazovana Casova posloupnost zobraze-
ni dopravniho znaleni, zejména pri kombinaci vice static-
kych stavu.

Ukédzkovym piikladem muzZe byt staticky stav tunel uza-
vien. Pfi tomto stavu jsou uzavieny vjezdy, vyjezdy
a vSechny fezy s dopravnim zna¢enim a svételné signalizac-
nim zafizenim aktivuji signdl Sla — signdl s Cervenym svét-
lem ,,Staj“. Na pruhové signalizaci nad jizdnimi pruhy jsou
aktivovany Cervené krizky (signdl S8a — zakdzany vjezd
vozidel do jizdniho pruhu). Takto stav tunel uzavien vypada
v kone¢né podobé€, jeho aktivace ale muZe byt sloZena
z dil¢ich kroku. Pfi béZném uzavieni neni zdkaz jizdy roz-
svicen na vSech rezech najednou, ale aktivuje se postupné
od vjezdu do tunelu ve sméru jizdy tak, aby Zddné vozidlo
nemohlo byt dopravnim znacenim ,,chyceno” v tunelu. To
ale neplati v pripadé mimoradnych uddlosti, kdy je naopak
zapotiebi cely dopravni proud pred mistem mimoradné ud4-
losti bezodkladné zastavit. Vozidlum za uddlosti ale mus{
byt umoznéno z tunelu bezpecné vyjet, takze uzavieni pro-
béhne v udseku pred uddlosti najednou, a za ni postupné.
Finalni staticky stav je vZdy stejny — pouze jeden, ale dyna-
mickych stava, které mu predchdzeji, je velmi mnoho.

K definovanym stavim v tunelu jsou navdzdny stavy
dopravniho znaeni na povrchu (vjezdové rampy a prilehlé
kfizovatky) obr. 5.

Po definovani statickych stavi a dynamickych stavu je
treba vytvorit dynamické sekvence — pravidla pro mozné
prechody mezi jednotlivymi statickymi stavy s moZnou
kombinaci na dynamické stavy. V soucasné dobé jsou préce
na SW projektu praveé v této fazi — jsou definovany statické
a dynamické stavy a probihaji prace na dynamickych
sekvencich (obr. 6).

Uvedeni celého komplexu do provozu je pldanovano
k terminu duben 2014. Do té doby je v ramci tvorby fidici-
ho systému tunelového komplexu Blanka potfeba ud¢lat
mnoho prace, ale SW projekt dopravniho znaceni, na jehoZ
zdkladé bude ridici systém znacky vyuzivat a ovladat, je na
dobré cesté ke splnéni terminu realizace.

ING. MARTIN KNAKAL, knakalm@eltodo.cz,
ING. DUSAN KRAJCIR, DiS., krajcird@eltodo.cz,
ING. JIRI STEFAN, stefanj@eltodo.cz,.

ELTODO EG, a.s.

Recenzoval: Ing. Petr Bedndr

Vyznam oznaceni pro grafické
znazornéni dynamickych sekvenci pro
tunelovou troubu:

1L - Tunelova trouba otevfena

4L - Levy jizdni pruh uzavfen

5L - Pravy jizdni pruh uzavien

6L - Levy a stfeni jizdni pruh uzavfeny

The meanings of marks for graphic
depiction of dynamic sequences for

a tunnel tube:

1L - Tunnel tube open

4L - Left-hand traffic lane closed

5L — Right-hand traffic lane closed

6L — Left-hand and central traffic lanes

7L - Pravy a stfedni jizdni pruh uzavieny closed
8L - Tunelova trouba uzaviena 7L — Right-hand and central traffic lanes
closed

11 — Prevedeni dopravy do obousmér-
ného provozu v tunelové troubé 8L — Tunnel tube closed
11 — Traffic diversion to contra-flow

operation in the tunnel tube

Obr. 6 Priklad grafického zndzornéni dynamickych sekvenci — povolenych
prechodit mezi statickymi stavy
Fig. 6 An example of graphic depiction of dynamic sequences — permitted
transitions between static states

in the direction of travel so that no vehicle can be ‘entrapped’
by the signals inside the tunnel. However, this rule does not
apply to emergency cases, when, on the contrary, it is necessary
to immediately stop the entire traffic stream before the emer-
gency location. But the vehicles found behind the emergency
location must be allowed to safely leave the tunnel. For that rea-
son the closure event will happen at one stroke in the section
before the emergency location and step-by-step behind it. The
final static state is always identical, only one, but there are many
preceding dynamic states.

The states of traffic signs on the surface (entry ramps and
adjacent intersections) are tied to the defined states inside the
tunnel (see Fig. 5).

After defining the static states and dynamic states, it is neces-
sary to develop dynamic sequences, i.e. rules for possible tran-
sitions between individual static states with a possible combina-
tion with dynamic states. The work on the SW design is cur-
rently at this stage, i.e. the definition of static and dynamic sta-
tes has been completed and the work on dynamic sequences is
underway (see Fig. 6).

Bringing the entire complex into service is planned for April
2014. Till that time it is necessary to carry out lots of work wit-
hin the framework of the development of the management sys-
tem for the Blanka complex of tunnels. Anyway, the SW design
for traffic signs on the basis of which the management system
will use and control the signs is on good way to meeting the
deadline for the system implementation.
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