32. rotnik - €. 2/2023

HLOUBENA STANICE RYCHLODRAHY LETISTE VACLAVA HAVLA
CUT-AND-COVER STATION OF RAPID TRANSIT RAILWAY LINE
TO VACLAV HAVEL AIRPORT

MIROSLAV NOVAK, VITEZSLAV HANSL, JIRI PLATIL, DALIBOR HLAVACEK

ABSTRAKT

Rychlodrdha Praha — Kladno s odbocenim na Letisté Vdclava Havla vyrazné zkvalitni dopravu mezi obéma mésty a soucasné umozni
rychlou a pohodlnou dopravu cestujicich na prazské letisté. Podzemni stanice rychlodrdhy Letisté Viclava Havla je navrZena jako hloube-
nd a navazuje na termindly letisté. Projekt stanice Letisté Viclava Havla je veSen podle zaddni investora ,,Sprdva Zeleznic (SZ)“ metodou
Building Information Modelling (BIM). Projekt zpracovany metodou BIM umoZiiuje mimo jiné koordinaci vlastni stanice a Sirsich vztahii
navazujicich staveb rychlodrdhy na letisti.

ABSTRACT

The Prague — Kladno rapid transit railway with a branch to Vidclav Havel Airport will significantly improve the quality of transport
between the two cities and, at the same time, enable fast and convenient transport of passengers to Prague Airport. The Viclav Havel
Airport underground station on the rapid transit rail line is designed as a cut-and-cover structure and connects to the airport terminals.
The Viclav Havel Airport station design is being solved according to the specifications of the client “Railway Administration” using the
Building Information Modelling (BIM) method. The design processed using the BIM method enables, among other things, the coordination

of the station itself and wider relations connected to the rapid transit line structures at the airport.

1. UvVOD

Rychlodraha Praha — Kladno s odbocenim na Letisté Vaclava Hav-
la je jednou ze souboru staveb Zelezni¢niho spojeni hlavniho mésta
Prahy, LetiSté Vaclava Havla a mésta Kladna. LetiSté Vaclava Havla
Praha (Letist€ Ruzyné) je situovano do severozdpadniho okraje Pra-
hy. Nejblizsi ZelezniCni trasou je soucasna celosttni jednokolejna
trat Praha — Kladno. Kladno je s vice nez 70 tisici obyvateli nejvét-
$im méstem Stfedoceského kraje a spolu s dynamicky se rozvijejici
spadovou oblasti podél trati generuje neméné vyznamny prepravni
potencidl. Soucasnd jednokolejna neelektrizovana trat se zastaralym
zabezpecovacim zafizenim zde znemoziuje provozovat pravidelnou
a kapacitni dopravu s dostate¢nou spolehlivosti. Intenzivni dopravni
vazba obou mést je tak realizovana prakticky vyhradné silni¢ni do-
pravou se vSemi negativnimi dopady na obyvatelstvo.

Realizace Zelezni¢niho spojeni mezi centrem Prahy, Kladnem
a LetiStém Vaclava Havla zajisti rychlou, pohodlnou a ekologicky
prijatelnou dopravu osob. Nabidka kvalitniho, tj. rychlého, interva-
lového, spolehlivého a bezpecného spojeni mezi témito centry a ze-
jména Letistém Vaclava Havla je v soucasné dob&é povaZovana za
nezbytnost (obr. 1).

Modernizace zahrnuje elektrizaci, zdvojkolejnéni trati, odstranéni
vSech droviiovych kifZeni komunikaci, vystavbu nové zastavky Pra-
ha-Liboc a zvySeni rychlosti do 85 km/h.

Zeleznic¢ni trat Praha-Bubny — Kladno — Rakovnik je zafazena do
sit€ celostatni drdhy a je v rdmci evropského Zelezni¢niho systému
soucasti globalni sit¢ TEN-T.

Predmétem clanku je popis pfipravy vystavby hloubené stanice
rychlodrahy LetiSté¢ Vaclava Havla, kterd navazuje na termindly le-
tiSt€. V soucasné dobé je zpracovana projektova dokumentace pro
stavebni povoleni (DSP) a rozpracovava se projektova dokumentace
pro provedeni stavby (PDPS). Ostatni stanice a tratové tseky jsou
zpracovany prevazné v dokumentaci pro tizemni rozhodnuti (DUR).
Vystavba Rychlodrihy Praha — Kladno je rozdélena do nékolika cas-
ti):

1. Praha-Bubny (vcetn¢)

— Praha-Vystavisté (véetné) ........... provoz od 2025

1. INTRODUCTION

The Prague — Kladno rapid transit rail line with a branch to Vaclav
Havel Airport is one of the complex of construction projects of the
railway connection system of the capital city of Prague, the Vaclav
Havel Airport and the city of Kladno. Véiclav Havel Prague Airport
(Ruzyné Airport) is located on the north-western edge of Prague.
The nearest railway route is the current Prague — Kladno national
single-track line. With more than 70.000 inhabitants, Kladno is the
largest city in the Central Bohemian Region and, together with the
dynamically developing catchment area along the line, generates
an equally significant transport potential. The current single-track,
non-electrified line with an outdated signalling and communication
system makes it impossible to operate regular high-capacity transport
here with sufficient reliability. The intensive transport connection of
the two cities is thus provided practically exclusively on roads, with
all the negative impacts on the population.

The development of a railway connection between the centre of
Prague, Kladno and Vaclav Havel Airport will ensure fast, com-
fortable and environmentally acceptable transport of passengers.
The offer of a high-quality, i.e. fast, intermittent, reliable and safe
connection between these centres, especially Vaclav Havel Airport,
is currently considered a necessity (Fig. 1).

The modernisation includes electrification, double-tracking of the
line, removal of all at-grade road crossings, construction of a new
Prague-Liboc intermediate station and an increase in the speed to
85km/h.

The Prague-Bubny — Kladno — Rakovnik railway line is included
in the national railway network and is part of the global TEN-T
network within the European railway system.

The subject of the paper is a description of the preparation for the
construction of a cut-and-cover railway station on the Vaiclav Havel
Airport rapid transit line, which connects to the airport terminals.
Currently, the design documents for the building permit are finished
and the design document for the construction (final design) is being
developed. Other stations and track sections are dealt with mainly
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2. Praha-Vystavisté (mimo)

— Praha-Dejvice (véetn€) .............. provoz od 2029
3. Praha-Dejvice (mimo)

— Praha-Veleslavin (mimo) ............ provoz od 2029
4. Praha-Veleslavin (véetné)

— Praha-Ruzyné (véetné) .............. provoz od 2028
5. Praha-Ruzyné (mimo)

—Kladno (mimo) .................... provoz od 2027
6. Praha—Kladno (vCetné)

— Kladno-Ostrovec (véetné) ........... provoz od 2024

7. Praha-Ruzyné (mimo)
— Praha-Letisté Vaclava Havla

(mimo), novostavba .. ................ provoz od 2029
8. Praha-Letisté Vaclav Havla

(novostavba) ....................... provoz od 2029
9. Praha-Masarykovo

nadrazi (modernizace, dostavba) . ....... provoz od 2026

10. Zaokruhovéni Zelezni¢niho
spojeni Letist€ Vaclava Havla do trati
Praha-Letisté Vaclava Havla—Kladno . . . . provoz od 2029

Na trati ,,Rychlodraha Praha — Kladno s odbocenim na Letisté
Viclava Havla“ jsou tunelové useky:

« tunel za Zelezniéni stanici (ZST) Praha-Vystavisté km 2,264 do
ZST Praha-Dejvice, hloubeny objekt km 3,470 — dvoukolejny
hloubeny tunel délky 1206 m;

 7ZST Praha-Dejvice, hloubeny objekt km 3,470 —3,810;

« tunel za Zelezni¢ni stanici (ZST) Praha-Dejvice km 3,810 do
hloubeného vétraciho objektu km 4,141 — dvoukolejny hloube-
ny tunel délky 331 m;

e tunel od hloubeného vétraciho objektu km 4,141 do druhého
hloubeného vétraciho objektu km 7,322 — dva jednokolejné ra-
Zené tunely zeminovym Stitem (EPB), délky 3181 m;

e tunel od hloubeného vétraciho objektu km 7,322 k portdlu km
7,918 pred castecné zahloubenou 7ST Praha-Veleslavin — dvou-
kolejny hloubeny tunel délky 596 m;

o tunel pred ZST Letist¢ Viclava Havla — dvoukolejny hloubeny
tunel délky 518 m;

o 7ST Letisté Viclava Havla hloubeny objekt km 5,445 -5,730;

* dvoukolejny tunel délky 3230 m k odbocce Jenecek (studie zao-
kruhovani).

2. STAVEBNI RESENI STANICE LETISTE VACLAVA HAVLA

Dispozicni reseni

Cel4 Zelezni¢ni stanice (ZST) [1, 2] se sestdvé celkem ze tii sta-
vebnich objektt (SO), pficemz hlavni a nejvétsi je objekt samotné
stanice:

* SO 15-71-01 — ZST Praha-Letist¢ Véclava Havla — hloubend

stanice;

* SO 15-71-03 — Unikovy objekt v km 16,947;

* SO 15-71-04 — ZST Praha-Leti$t¢ Viclava Havla — vétraci ob-

jekt.

Stanice (obr. 2) je navrzena jako hloubena s ostrovnim nastupi-
Stém Sitky 11,64 m a délky 229,245 m. Vystupy z nastupisté jsou
umistény — na zapadeé k Terminalu 2, na vychodé k Termindlu 1, ves-
tibul ABC.

Vystup ze zapadni ¢asti nastupisté je pomoci trojice eskalatort
a dvojice vytaht, tento vystup vede k Terminalu 2. Na terén vede
opét trojice eskalatord. Tento vystup je realizovan pouze jako do-
Casny do té doby, nez bude vybudovan Letistém Praha definitivni
zapadni vestibul.

Tuel

in the design documentation for issuance of zoning and planning
decision. The construction of the Prague — Kladno rapid transit line
is divided into several parts:
1. Prague-Bubny (including)
— Prague-Vystavisté (including) . . ..
2. Prague-Vystavisté (excluding)
— Prague-Dejvice (including . ... ... operation from 2029
3. Prague-Dejvice (excluding)
— Prague-Veleslavin (excluding) . ...
4. Prague-Veleslavin (including)

operation from 2025

operation from 2029

— Prague-Ruzyné (including) ...... operation from 2028
5. Prague-Ruzyné (excluding)

—Kladno (excluding) ............. operation from 2027
6. Prague-Kladno (including)

— Kladno-Ostrovec (including) .. ... operation from 2024

7. Prague-Ruzyné (excluding)
— Prague-Viclav Havel Airport

(excluding), newly built . . ......... operation from 2029
8. Prague-Viclav Havel Airport

(mewly built) . ................... operation from 2029
9. Prague-Masaryk station

(modernisation, addition) ......... operation from 2026

10. Development of a circuit of the
Viclav Havel Airport railway
connection to the Prague—Vaclav
Havel Airport-Kladno line ........ operation from 2029

There are the following tunnel sections on the “Prague — Kladno

rapid transit line with a branch to Vaclav Havel Airport™:

e tunnel behind Prague-Vystavisté railway station, chainage km
2.264, to Prague-Dejvice station, cut-and-cover object chainage
km 3.470-1206m long double-track cut-and-cover tunnel;

* Prague-Dejvice railway station, cut-and-cover object chainage
km 3.470-3.810;

 tunnel behind Prague-Dejvice railway station chainage km
3.810 to cut-and-cover ventilation object at chainage km 4.141—
a 331m long double-track cut-and-cover tunnel;

¢ tunnel from ventilation shaft sunk atkm 4.141 to other ventilation
shaft sunk at km 7.322 — two single-track mined tunnels driven
using a 3181m long Earth Pressure Balance shield (EPB);

e tunnel from ventilation shaft sunk at km 7.322 to portal at km
7.918, before partially sunk Prague-Veleslavin railway station —
a 596m long double-track cut-and-cover tunnel;

* tunnel before Vaclav Havel Airport —a 518m long double-track
cut-and-cover tunnel;

» Viclav Havel Airport railway station cut-and-cover object km
5.445-5.730;

* a 3230m long double-track tunnel up to Jenecek branch (study
on the development of the railway circuit).

2. CONSTRUCTION SOLUTION TO VACLAV HAVEL
AIRPORT STATION

Layout solution
The entire railway station [1, 2] consists of a total of three
construction objects (CO), with the main and largest structure being
the station itself:
e CO 15-71-01 — Vaclav Havel Airport railway station — cut-and-
cover station;
* CO 15-71-03 — Escape object at km 16.947;
e CO 15-71-04 — Véclav Havel Airport railway station — ventilation
object.
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Druhy vystup z nastupisté na vychodé, vestibul ABC, je realizovan
pomoci dvojice eskaldtorti, pevného schodisté a vytahu (plni funkci
evakuacni). Na terén vede smérem k Termindlu 1 opét dvojice eska-
latortd, pevné schodiste a vytah.

Na néstupisti je dvojice tnikovych schodist (zakomponovanych
v prostoru pod eskalatory), které vedou do chranéné chodby pod
nastupistém, posléze tato chodba podejde kolej a na terén vede sou-
stava schodist, kterd na povrchu vyusti jako samostatny objekt (SO
15-71-03). Ve findlnim stavu se tento objekt stane soucasti parkin-
gu B (bude do néj zakomponovan).

Hlavni technologické a sluZebni zdzemi se nalézd u vychodni-
ho vestibulu ABC. V trovni koleji je energoblok, ktery je vycle-
nén mimo prostor stanice. Je spojeny s technickymi prostorami pod
nastupistém a zaroven chranickami napojen na kabelové vedeni
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The station (Fig. 2) is designed as a cut-and-cover structure with
an 11.64m wide and 229.245m long intermediate platform. Platform
exits are located — West to Terminal 2, East to Terminal 1, ABC
concourse.

The exit from the western part of the platform is via a bank of
three escalators and a pair of lifts; this exit leads to Terminal 2. The
bank of three escalators again leads to the terrain. This exit is only
a temporary structure, until the definitive western concourse is built
by Prague Airport.

The second exit from the platform in the east, the ABC concourse,
is provided by means of a bank of two escalators, a fixed staircase and
a lift (it performs an evacuation function). A bank of two escalators, a
fixed staircase and a lift lead to the terrain towards Terminal 1.

On the platform, there are a pair of escape stairs (integrated in the
space under the escalators) that lead to a protected corridor under
the platform, then this corridor passes under the track and a set of
stairs leads to the terrain, which leads to the surface as a separate
object (SO 15-71-03). In the final state, this object will become part
of parking garage B (it will be integrated into it).

The main technical and services background is located at the
eastern ABC concourse. There is a generating block at the track level,
which is set aside outside the station space. It is connected to the
technical spaces under the platform and, at the same time, connected
to the cables in the space of tracks through cable protection pipes.
At the concourse level, there are other service areas and the main
ventilation plant room, which provides operational ventilation and
heat and smoke evacuation in the event of a fire. The main ventilation
plant room is followed by a ventilation object, which again leads
to the terrain as a separate object (SO 15-71-04). In the final state,
this object will become part of the administration building (it will be
incorporated into it).

Under the intermediate floor of the exit at Terminal 2, there is a
service background, including a parking lot and a hoisting platform
used to reach the floor slab; there is also a cleaning machine, etc.
there.

A ventilation duct is attached on both sides to the perimeter
walls of the station. It opens into the ventilation plant room at the
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Obr. 1 Situace rychlodrdhy Praha — Kladno s odbocenim na Letisté Viclava Havla

Fig. I Prague — Kladno rapid transit rail line with a branch to Viclav Havel Airport map




32. rotnik - €. 2/2023

v kolejisti. V drovni vestibulu se nalézaji dalsi sluzebni prostory
a strojovna hlavniho vétrani, ktera zajistuje provozni vétrani a v pfi-
padé pozaru odvod tepla a koufe. Na strojovnu hlavniho vétrani
navazuje vétraci objekt, ktery na terén vyusti opét jako samostatny
objekt (SO 15-71-04). Ve findlnim stavu se tento objekt stane sou-
Casti administrativni budovy (bude do ni zakomponovan).

Pod mezipatrem vystupu u Termindlu 2 je sluZebni zadzemi, véetné
parkovisté a zdvihaci ploSiny slouZzici pro dosaZeni stropni desky,
dale je zde umistén Cistici stroj apod.

K obvodovym sténdm stanice je po obou stranach prisazen vzdu-
chotechnicky kandl, ktery dsti do strojovny vzduchotechniky na vy-
zapadniho vestibulu ustici do unikového objektu. Jedna se o mono-
litickou konstrukei, kterd je pevné piipojena k obvodovym sténam
stanice.

Stanice ma celkem sedm trovni (obr. 3, 4):

e UT - droven terénu;

e UV ABC — troveti vestibulu ABC;

e UV Z —troven vestibulu zapad;

* UNN ABC - trover nad néastupistém ABC;

e UNN Z — troveil nad nastupiStém zdpad;

e UN —troven nastupiste;

e UPN - troven pod nastupistém.

Nosné konstrukce

Objekt vlastni stanice bude zaloZen plosné na zakladové Zelezo-
betonové monolitické desce z betonu tfidy C30/37, kterd se bude
nachézet v urovni, kde podle geologického prizkumu byly zastiZeny
vrstvy hornin bélohorského souvrstvi (piscité slinovce/opuky s po-
lohami spongilitd) zafazené do tfidy R4, R3, polohy spongilitii R2.

Zakladové deska v misté kolejisté je navrzena tloustky 800 mm
a v oblasti, kde jsou kabelové prostory a chodby, je tloustky 600 mm.

Svislé nosné konstrukce budou tvoreny Zelezobetonovymi nos-
nymi sténami z betonu tfidy C30/37, které budou lokalné doplnény
sloupy. Obvodové stény jsou navrzeny tloustky 800 mm, vnitini sté-
ny jsou od tloustky od 300 mm do 600 mm.

Vodorovné nosné konstrukce budou tvofeny Zelezobetonovymi
(ZB) monolitickymi deskami z betonu tiidy C30/37. Pevazné se

Tuel

eastern end of the station. A protected escape route from the western
concourse, opening into the escape object, is also attached to the
walls. It is a monolithic structure that is firmly fixed to the perimeter
walls of the station.

The station has a total of 7 levels (Figures 3, 4):

e UT - terrain level,

e UV ABC - ABC concourse level;

e UV Z — west concourse level;

* UNN ABC - above ABC platform level;

* UNN Z - above west platform level;

e UN - platform level,;

e UPN — under platform level.

Load-bearing structures

The structure of the station itself will have shallow foundation,
on a reinforced concrete monolithic slab made of C30/37 grade
concrete, which will be located at the level where, according to the
geological survey, layers of Bild Hora formation rock (sandy shale/
marlstone with spongilite layers) classified as R4, R3 were found
(spongilite layers class R2).

The thickness of 800mm is designed for the foundation slab in
the place of the track, whilst 600mm thickness is designed for the
slab where there are cable spaces and corridors.

The vertical load-bearing structures will comprise reinforced
concrete load-bearing walls made of concrete class C30/37, which
will be supplemented locally with columns. The perimeter walls
800mm thick and internal walls 300mm to 600mm thick are
designed.

The horizontal load-bearing structures will comprise monolithic
reinforced concrete slabs made of C30/37 concrete. It will mainly
be slabs stressed in two directions. The main roof deck structure
above the platform with a span of 21.4m will be of the slab-and-
girder type, the individual girders are in the shape of an upturned
T, with the 400mm thick and 1500mm wide bottom flange and
500mm thick web; the girders are 1800mm high in total. A 350mm
thick reinforced slab is designed between the girders. It is inclined
longitudinally 0.34%. In areas where the possibility of transferring
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Obr. 2 Uroveii ndstupisté stanice
Fig. 2 Station platform level
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Obr. 3 Podélny Fez stanici
Fig. 3 Longitudinal section through the station

bude jednat o desky pnuté ve dvou smérech. Hlavni stropni kon-
strukce nad nastupiStém na rozpéti 21,4 m bude tvofena trimovym
stropem, jednotlivé tramy jsou ve tvaru obraceného T, pricemZ spod-
ni pasnice je navrZena tlouStky 400 mm a Sitky 1500 mm, stojina je
tloustky 500 mm, celkova vyska tramt je 1800 mm. Mezi tramy je
navrZena ZB stropni deska tloustky 350 mm, kter4 je podélné sklo-
nénd 0,34 %. V oblastech, kde se uvazuje s moznosti prevedeni inZe-
nyrskych siti, pfipadné kabelového vedeni z jedné strany stanice na
druhou, je deska zapus$ténd mezi dvojici sousednich tramu.

Hydroizolace

Zelezobetonové konstrukce budou opatieny hlavni plastovou izo-
laci z modifikovanych asfaltovych pési, s pojistnou a ochrannou
vrstvou z bentonitovych rohoZzi. V pfipad€ poruchy hlavni hydroizo-
lacni vrstvy bude ndsledné aktivovdna pojistnd vrstva. V mistech,
kde se izola¢ni systém realizuje pfed ZB konstrukci (vodorovné
izolace a svislé izolace provadéné ,,do vany*), budou pouZity pasy
urcené pro pokladku bez plnoplosného nataveni. Naopak v mistech,
kde se bude realizovat hydroizolace na jiZ hotovou Zelezobetonovou
konstrukei, budou pouzZity plnoplosné natavované pasy.

Dilatace budou opatieny stfedovymi sparovymi pasy, které budou
doplnény o injektazni hadicky pro piipadné injektovani dilatacnich
spar. Injekéni systém bude vyveden na vnitini lic ZB konstrukce
v blizkosti dilatacni spary.

Architektonické feseni stanice

Nejvétsi dominantou celé stanice bude bezesporu prostor nastupi-
Ste, ktery se podarilo velmi zjednodusit, a tim také zptehlednit opro-
ti tradicnim drdZnim stavbam. To ve vysledku velkou mérou zlepsi
orientaci a pohyb cestujicich. Pfi pohledu z obou vestibulll stanice
cestujici prehlédne prakticky celé néstupisté (obr. 5, 6). Vizualizace
stanice zpracovana ateliérem dh architekti s.r.o. je prevzata z [3].

Jiz pfi nastupu na eskaldtory z vestibulu na ndstupiSté zaujme
podhled, ktery sestavd z velkoformatovych svitidel trojihelniko-
vého tvaru. Diky tomuto vyznamnému prvku bude cely prostor

utility networks or cable lines from one side of the station to the
other is under consideration, the slab is embedded between a pair
of adjacent girders.

Waterproofing

Reinforced concrete structures will be provided with the main
waterproofing jacket from modified asphalt strips, with a safety
and protective layer of bentonite mats. In the event of a failure of
the main waterproofing layer, the safety layer will subsequently be
activated. In places where the waterproofing system is applied in
front of the reinforced concrete structure (horizontal waterproofing
and vertical waterproofing carried out ,into a tank®), strips
designed for laying without full-surface torching on will be used.
On the contrary, in places where waterproofing will be applied
to an already finished reinforced concrete structure, full-surface
torched on strips will be used.

Expansion joints will be covered with central waterstops, which
will be supplemented with injection tubes for possible injection
into expansion joints. The injection system will be run out to the
inner face of the reinforced concrete structure near the expansion
joint.

Architectural station design

The biggest dominant feature of the entire station will undoubtedly
be the platform area, which has been greatly simplified and thus
also made clearer compared to traditional railway constructions.
As aresult, this will greatly improve the orientation and movement
of passengers. When viewed from both station platforms, the
passenger overlooks practically the entire platform (Figures 5, 6).
Visualisation of the station processed by the dh architekti s.r.o.
studio is taken over from [3].

As soon as you get on the escalators from the concourse to the
platform, your attention will be attracted by the suspended ceiling,
which consists of large-format triangular luminaires. Thanks to
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délka nastupisté stanice 229,45 m
station platform length 229.45m
Sifka nastupisté stanice 11,64 m
station platform width 11.64m

smér Kladno
direction of Kladno

zdroj [1, 2] source [1, 2]
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Obr. 4 Pricny rez stanici
Fig. 4 Station cross-section

rovnomérné osvétlen i pii nizkém vykonu svitidel a jisté se v bu-
doucnu stane pozndvacim znamenim této stanice. Déle na nastupisti
zraky cestujicich bezesporu upoutd lamelovy obklad za kolejistém,
ktery pokryva bocni stény ndstupisteé v celém jejich rozsahu. Obklad
zde plni vyznamnou akustickou funkci a zaroven také slouzi k zakry-
ti otvort vzduchotechniky, které jsou v téchto sténach umistény pod
stropem.

3. ZPRACOVANI STAVBY Z HLEDISKA METODIKY BIM

Zadani projektu

Popisovand Zeleznicni stanice je soucdsti rozsdhlého projektu
v intravildnu LetiSt€ Véiclava Havla Praha. Tento projekt byl in-
vestorem SZ vypsan jako projekt zpracovavany metodou Building

zdroj [1, 2] source [1, 2]

this important element, the entire space will be evenly lit even
with low light output of the luminaires and will certainly become
a recognition sign of this station in the future. Further on the
platform, the lamella cladding behind the track, which covers the
entire side walls of the platform, will undoubtedly catch the eyes of
passengers. The cladding here fulfils an important acoustic function
and at the same time serves to cover the ventilation openings, which
are located in these walls under the ceiling.

3. CONSTRUCTION PROCESSING FROM THE POINT
OF VIEW OF BIM METHODOLOGY

Design specification

The described railway station is part of a large-scale project in
the inner area of the Vaclav Havel Airport Prague. The tender for
this design was invited as for a design processed using the Building
Information Modelling (BIM) method. The station itself is
therefore part of the information model of the wider area solved by
the design. From the point of view of the BIM itself, the invitation
to tender is significantly extensive regarding the design and does
not only concern the information model of the construction itself.
It prescribes, among other things, requirements for the form of the
common data environment (CDE), requirements for the form of the
comment management, the form of information models including
filling with non-graphical information, coordination of information
models, their use for 4D and 5D simulation and use of the model
for presentation to the client/public.

Common data environment CDE (Document Management
System)

The Bentley ProjectWise common data management environment
(CDE) is applied to the design. The data area was divided into two
parts. The first part, the structure of which was prescribed by the
client, served primarily as a data area used between the client and
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Information Modelling (BIM). Vlast-
ni stanice je tedy soucdsti informac-
niho modelu $ir§iho tzemi feSeného
projektem. Zadani z hlediska proble-
matiky BIM je pro projekt znacné
rozsahlé a netykd se pouze samot-
ného informa¢niho modelu stavby.
Predepisuje mimo jiné poZadavky
na podobu spolecného datového pro-
sttedi (CDE), pozadavky na podobu
pripominkového fizeni, podobu in-
formac¢nich modeld v¢etné naplné ne-
grafickymi informacemi, koordinaci
informacnich modeld, jejich vyuziti
pro simulaci 4D a 5D a vyuziti mo-
delu pro prezentaci investorovi/ve-
fejnosti.

Spolecné datové prostiedi

CDE (Document Management
System)

Na projektu bylo vyuzito spolec¢né-
ho datového prostredi (CDE) Bentley
ProjectWise. Datova oblast byla roz-
délena na dvé casti. Prvni ¢ast, jejiz
strukturu predepsal investor, slouZila
primdrné jako oblast dat vyuZivand
mezi investorem a zhotovitelem pro-
jektu. Druhd ¢ast slouZzila ke sdileni
dat mezi projektovym tymem zhoto-
vitele a jeho subdodavateli. Spole¢né
datové prostiedi zarucovalo umisténi
vzdy aktudlnich dat na jednom mis-
té, odkud byla tato data pfistupna pro
vSechny ¢leny projektového tymu.

Pripominkovani dokumentace
véetné informacniho modelu

Jeden z modulii CDE umoZiujici
vytvéret poznamky prostfednictvim formulari byl vyuZit v prabé-
hu pripravy 2D ¢ésti dokumentace a informa¢niho modelu. V ram-
ci projektu byl ve spolupraci s investorem vytvoren formulat, ktery
obsahové vychazel z klasického pfipominkového fizeni. Na tento
formular bylo nésledné aplikovano investorem poZadované work-
flow vc€etné jasné danych roli a kompetenci jednotlivych zucast-
nénych. Timto zplsobem byla pfipominkovina 2D c¢ast piedané
dokumentace a informacni model.

Koordinace stavhy

Vzhledem k rozsahu projektu byly vytvoreny dva koordinacni
modely. Prvni — koordina¢ni model stavby, do kterého byly nacte-
ny vSechny informa¢ni modely od jednotlivych zpracovateld. Déle
zde byly pfipojeny napiiklad modely geologickych sond, stavajici
vystavby, dendrologie, stavajicich povrchi atd. Tento model slouzil
ke koordinaci stavby jako celku (obr. 7, 8). Vzhledem k néaro¢nosti
vnitini koordinace vlastni stanice a navazujiciho dvoukolejného tu-
nelu byl vytvoren jesté druhy koordinacni model. V tomto modelu
byla uvedena do souladu vlastni stanice, predevsim tedy jeji vnitini
profese (zdravotni technicka instalace (ZTI), ustfedni topeni (UT),
vzduchotechnika (VZT), elektroinstalace (EL) apod.) mezi sebou
a jejich vazba na stavebni konstrukce. Koordinace byla provadéna
v programu Navisworks Manage, kde bylo vyuZito modulu Clash
detection. Modul dokaZe ve 3D modelu vyhledat geometrické (pii
vhodném nastaveni i negeometrické) kolize jednotlivych prvki mezi
sebou, véetné jejich umisténi a dalSich pridruZzenych informaci. Tyto

zdroj [3] source [3]

Obr. 5 Vizualizace ndstupiste stanice
Fig. 5 Visualisation of station platform

zdroj [3] source [3]

Obr. 6 Vizualizace vestibulu ABC stanice
Fig. 6 Visualisation of ABC concourse of the station

the contractor for the design. The second part served to share data
between the contractor’s design team and its subcontractors. The
common data environment guaranteed the position of always up-
to-date data in one place, from where this data was accessible to all
members of the designt team.

Comments on documents including information model
One of the CDE modules allowing for the creation of notes
through forms was used during the preparation of the 2D part
of the documentation and the information model. As part of the
design, a form was created in collaboration with the client, the
content of which was based on the classic comment management.
The workflow required by the client was subsequently applied to
this form, including clearly defined roles and competencies of the
individual participants. In this way, the 2D part of the handed over
documents and the information model were commented.

Construction coordination

Due to the extent of the design, two coordination models were
developed. The coordination model of the construction, into which
all information models from individual processors were loaded.
Furthermore, models of geological probes, current construction,
dendrology, existing surfaces, etc., were also attached here. This
model served to coordinate the construction as a whole (Figures
7, 8). The second coordination model was created with respect to
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Obr. 7 Koordina¢ni model stanice
Fig. 7 Coordination model of the station

kolize dokédze evidovat a pracovat s nimi. Jako primarni struktura
informacnich modeld ke koordinaci byl zvolen format IFC. Jedna-
lo se téZ o vyménny format mezi jednotlivymi softwary.

Informacni model viastni stanice

Stavebni ¢ast informacniho modelu vlastni stanice byla zpraco-
véana v programu Revit 2021. Jednotlivé konstrukce byly modelo-
vany na zdkladé prvka z interni knihovny zhotovitele. Zde je vidét
jako vyhodu presné nastaveni jednotlivych prvkd, co se geometric-
ké podrobnosti i negrafickych informaci tyce. Projektanti pracuji na
svych projektech s prvky, které znaji. Na zaklad¢ interniho datového
standardu lze vytvaret nastavby, které s daty v prvcich dale pracuji
(napft. vyuZiti prvki pro generovani kubatur) a neni nutné pomucky
upravovat podle riznych datovych standardii zadanych investory.

zdroj [2] source [2]

the exactingness of internal coordination of the station itself and
the connected double-track tunnel. In this model, the station itself,
especially its internal professions (sanitary installations, central
heating, ventilation, electrical installations, etc.) were brought
into line with each other and their connection to the structures.
Coordination was carried out in the Navisworks Manage program,
where the Clash detection module was used. The module is
capable of searching for geometric (with suitable settings also
non-geometric) collisions of individual elements with each other
in the 3D model, including their position and other associated
information. It can record and work with these collisions. The
IFC format was chosen as the primary structure of information
models for coordination. It was also an exchange format between
individual software sets.

Obr. 8 Rez koordinaénim modelem stanice
Fig. 8 Section through the coordination model of the station

zdroj [2] source [2]
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Obr. 9 Hlavni vétrdni stanice
Fig. 9 Main ventilation system of the station

K vyplnéni negrafickych informaci do datového standardu zadaného
investorem je pak vyuzito prezrcadleni negrafickych informaci
z datového standardu zhotovitele. Pripadn€ doplnéni informaci
(pfevazné manudlng) do parametrd, které jsou v datovém standardu
investora navic. V informa¢nim modelu stanice byl vyuzit datovy
standard SFDI pro pozemni stavby. Ocelové konstrukce (zastfeSeni
vestibuli, vytahové prosklené Sachty) byly zpracovany v programu
Advance Steel. Co se tyCe vnitfnich profesi, tak zde byly vyuzity
priméarné dva softwary. Profese VZT, ZTI, automaticka tlakova sta-
nice (ATS) a ¢ast rozvodi elektro byla tvofena v programu Revit.
Zbyla cast profesi, prevazné tedy profese elektro, byla vytvorena
v programu Microstation. Jako zdsadni problém se zde ukdzalo
efektivni preddvani dat mezi jednotlivymi softwary. Jednalo se
napfiklad o predavani podkladi k prostupim nosnymi konstruk-
cemi od jednotlivych zpracovatelii. Vzhledem k tomu, Ze software
Bentley (Microstation) a Autodesk (Revit) spolu nekomunikuji na
bazi kompatibility vnitfnich prvkd v modelu, tak napf. zminéné
prostupy nelze jednoduse z jednoho modelu vykopirovat a vlozit
do jiného. V tomto ptipadé se musela zjistit geometrie a soufadnice
prostupti v modelu Microstation, tato data vyexportovat a na jejich
zaklad€ vygenerovat prostupy v modelu Revit. Z tohoto jednodu-
chého prikladu plynou dva poznatky. Jednim je nemoZnost se na
velkych projektech vyhnout vyuziti vice softwart, ve kterych jsou
informacni modely zpracovavany. Druhym poznatkem je pak nut-
nost fesit kompatibilitu a efektivni predavani dat mezi nimi.

Prezentace informacniho modelu

Pro prezentaci projektu byl zpracovan 3D model stanice pro po-
uziti ve virtudlni realit€. Model pro virtualni realitu byl zpracovan
samostatné, nebyly tedy vyuzity informacni modely jednotlivych
zpracovateli. Vzhledem k velikosti a detailu vysledného modelu
pro virtudlni realitu nejsou modely v nativnim softwaru projektanta
(napr. Revit) pfili§ vhodné. Tyto modely obsahuji znacné mnoZstvi
informaci a geometrii, které vysledny model extrémné zatéZuji.
Tento model byl vyuzivan béhem projektu k prezentaci investo-
rovi, k vedeni jednani nad podobou a technickym feSenim stanice,
v neposledni fadé téZ k prezentaci slozkdm investora, které budou
v budoucnu zodpovédné za zpravu urcitych Casti stavby.

32. rotnik - €. 2/2023

Information module for the station itself

The construction part of the information module for the station
itself was processed in the Revit 2021 program. Individual structures
were modelled on the basis of elements from the contractor’s
internal library. Here, the precise setting of individual elements can
be seen as an advantage, as far as geometric details and non-graphic
information are concerned. Designers work on their designs with
elements they know. On the basis of an internal data standard, it
is possible to create additions that further work with the data in
the elements (e.g. the use of elements to generate volumes) and
it is not necessary to modify tools according to the different data
standards specified by the clients. To fill non-graphic information
into the data standard specified by the client, re-mirroring of non-
graphic information from the contractor’s data standard is then
used. Alternatively, adding information (mainly manually) to the
extra parameters contained in the client’s data standard. The SFDI
data standard for buildings was used in the information model
for the station. The steel structures (roofing of concourses, glass
fronted lift shafts) were processed in the Advance Steel program.
As far as internal professions are concerned, two software sets
were primarily used here. The professions of ventilation, sanitary
installations, automatic water booster pump station and part of
wiring were created in the Revit program. Remaining professions,
mainly the electrical profession, were created in the Microstation
program. Effective data transfer between individual software
sets proved to be a fundamental problem here. This involved, for
example, the handing over of documents for openings in load-
bearing structures from individual processors. Due to the fact that
the Bentley (Microstation) and Autodesk (Revit) software sets do
not communicate with each other on the basis of the compatibility
of internal elements in the model, so for example, the mentioned
openings cannot be simply copied from one model and inserted
into another. In this case, the geometry and coordinates of the
openings had to be determined in the Microstation model, this
data had to be exported and based on it, the openings had to be
generated in the Revit model. Two pieces of knowledge follow for
us from this simple example. One of them is the impossibility in
the case of large designs to avoid the use of more software sets
in which information models are processed. The second piece of
knowledge is the necessity for addressing the compatibility and
effective transfer of data between them.

Information model presentation

A 3D model of the station was developed for the use in virtual
reality for the presentation of the design. The model for virtual
reality was processed separately, so the information models
developed by individual processors were not used. With respect
to the extent and detail of the resulting model for virtual reality,
models in designer’s native software (e.g. Revit) are not too much
suitable. These models contain a significant amount of information
and geometries, which put an extreme burden on the resulting
model. This model was used during the designing process for
presentation to the client, for conducting negotiations on the form
and technical solution for the station, and last but not least, also for
presentation to the client‘s organisation components, who will be
responsible for administration of certain parts of the construction
in the future.

4. MAIN VENTILATION OF THE STATION

The area of the station platform, concourses and connecting
running tunnels are forcibly ventilated by the so-called main
ventilation system, which ensures two basic functions:
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4. HLAVNI VETRANI STANICE

Prostor nastupiSté stanice, vestibuly a navazujici tratové tunely
jsou nucené vétrany tzv. hlavnim vétranim, které zajistuje dveé za-
kladni funkce:

e Dopravni rezim vétrani zajistuje odvod tepelné zatéze z tunell

a stanic rychlodrahy vzniklé provozem vlaki a technologické-
ho zafizeni.

e PoZarni rezim vétrani pii pozaru vlaku rychlodrdhy nebo tech-
nologického zarizeni stanice. UvaZovany vykon poZiru je
10-12 MW, coZ bude upresnéno po vybéru vlakovych souprav
rychlodréhy.

Axidlni reverzni pretlakové ventilatory hlavniho vétrani (APWM
1400, 40 m?/s, 1200 Pa s teplotni odolnosti 250 °C po dobu 90 min.
podle CSN EN 12101-3) jsou umistény ve strojovné hlavniho vé-
trani, jde o celkem 4 ks paralelné umisténych ventilatorti (obr. 9).
Mnozstvi vétraného vzduchu je stanoveno tepelné vlhkostnim vy-
poctem, ktery urcuje odvod tepla a vlhkosti ze stanic se zapocita-
nim akumulace tepla do okolni horniny. Vykon je regulovan podle
venkovnich teplot vzduchu. Regulace mnoZstvi vétraného vzduchu
je feSena postupnym spousténim ventilatorti. Reverzace ventilatort
je provedena zménou sméru otdceni obéZného kola. Hluk od jejich
provozu je tlumen v butikovych absorpénich tlumic¢ich hluku na séni
a vytlaku.

Ventilatory hlavniho vétrani soucasné pracuji jako poZzarni.
V pripadé nehody, poZaru apod. zajisti odvod tepla a koufe na po-
vrch. Uvedena teplotni odolnost se tyka i uzaviracich klapek a tlu-
micl hluku. PoZarni vétrani zajiStuje proudéni Cerstvého vzduchu
proti sméru uniku cestujicich z podzemi (eskalatory, tratovy tunel,
vestibuly). Vykon pozarniho vétrani je 120 m¥/s.

5. ZAVER

Koncova stanice Praha-Letisté Vaclava Havla bude nové vybu-
dovana v prostoru aredlu letisté za ucelem jeho obsluhy osobni Ze-
lezni¢ni dopravou. Stanice bude umisténa v podzemi. V béZném
provozu zajisti stanice vjezd, obrat a odjezd osobnich vlaku relace
Praha Masarykovo nadrazi — Praha-Letisté Vaclava Havla v inter-
valu 10 minut. Na stani¢nich kolejich bude umoZnéno spojovani
a rozpojovani vlakovych souprav pfi prechodu mezi prepravni
Spickou a sedlem.

Rychlodraha Praha — Kladno zajisti rychlé spojeni mezi obéma
mésty. Navrzend hloubend stanice rychlodrahy Letisté Vaclava
Havla umozni rychlou a spolehlivou dopravu na letisté.
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* The transport-related mode of ventilation ensures the removal
of the heat load from the tunnels and stations of the rapid
transit railway induced by the operation of trains and technical
facilities.

* Fire ventilation mode in the event of a fire in a rapid transit
train or a technical facility of the station. The heat power of the
fire is considered at 10-12MW; it will be specified after the
selection of high-speed train sets.

Axial reverse pressure fans of the main ventilation system
(APWM 1400, 40m?/s, 1200Pa with a heat resistance of 250°C for
90 minutes according to CSN EN 12101-3 standard) are installed in
the main ventilation plant room; there are a total of 4 fans installed
in parallel (Fig. 9). The amount of ventilated air is determined by
a thermal-humidity calculation, which determines the removal
of heat and humidity from the stations, taking into account
the accumulation of heat in the surrounding rock. The output is
regulated according to the external air temperatures. Regulation of
the amount of ventilated air is solved by incremental starting of
the fans. Reversing the fans is done by changing the direction of
rotation of the propeller. The noise created by their operation is
attenuated in cellular absorption silencers installed on the suction
and discharge air sides.

The main ventilation fans concurrently work as fire fans. In the
event of an accident, fire, etc., it ensures the removal of heat and
smoke to the surface. The stated heat resistance also applies to stop
flaps and noise silencers. The fire ventilation ensures the flow of
fresh air against the direction of the escape of passengers from
the underground (escalators, running tunnel, concourses). Fire
ventilation rate is 120m?/s.

5. CONCLUSION

The Prague-Vaclav Havel Airport terminal station will be newly
built in the area of the airport in order to provide it with passenger
rail transport services. The station will be located underground.
In common operation, the station will ensure the entry, turn-back
and departure of passenger trains on the Prague Masaryk station
— Prague-Viclav Havel Airport route at an interval of 10 minutes.
On the station tracks, it will be possible to connect and disconnect
train sets during the transition between the transport peak and the
saddle periods.

The Prague — Kladno rapid transit railway will provide a fast
connection between the two cities. The cut-and-cover station on the
Viclav Havel Airport rapid transport rail line being designed will
allow for fast and reliable transport to the airport.
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