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BASIC PROJECT DATA

Four till five stoney precast concrete
skeleton stucture ower cval plan with

O LT cast-in-situ cores and with large span steel
roof structure
MBI DIMBUSIONS 107x89%22m

Town Liberec, iepteserted by

el STADION Libetex, 5.t 0.
ARCHITECT BFE - studio, spol.sr.o, Praha
PRECAST STRUCTLRE PBK Cizek, a. 5., Chrudim

IMAIN CONTRACTOR SYMER, 5.1 0., Liberec
CONTRACTOROF PREFAE STRUCTURE  A-Z PREZIP, a. 5, Chrudim
PERICID OF AGSEMBLY February 2004 - July 2004
TOTALCOST 26,000 000 EUR

INTRODUCTION

The construction for a multifunctional hall or & stadium is traditionally
a hybrid one, The dominant position for the erection of stands and

beck arens belongs to an assembled prefabricated reinforced-concrete
construction, @ steed structure is used for the hall space covering,
and circulation cores are monolithic ones, The mass and architectural

concept comes out of the functional contert: of the building FHg, 1),
A lberally conceived oval ring embraces four levels of galleries
connected 1o the inner hall space with an auditorium and the central
free area Fig, 2), The ring is made distinctive by circulation tubes with
flithits of stairs and lifts standirg forth, The size of the building is 3 result
of its wersatility and required capecities, i seven thausand spectators
inthe auclitorium and eight and a half thousand when the free area is
used for spectators, The maimal lencthis of 107 m, width of 83m and
height of 22 m. The coverad hall is of medium size ard o it corresponds
to the regional signification of the Liberec district and also to the human
scale with an agresable contact of 2 spectator with the sports tiltyard
or the cultural scene. To this purpose we also have adapted the scale
of the construction and its details with use of its architectural forms
in particular concerning its interor, The building is divided into four
equivalent dilatation perts with dilatation joints situated along the
elliptic ground plan main zes,
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Fig. 2 Cross-section ofthe hall
Obr.2 PREnifezhalou
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ZAKLADNI DATA PROJEKTU

iyt az pétipodlaini prefabrikovana
skeletova konstukee ovalnsho plidorysu

TYP HORETRUKCE s
5 monolitickymi jadry aocelovou
velkorozponovol stiachou

HLANNT ROZMERY 107 x89% 22m
Statutarni mésto Liberer, zastoupené

IWESTOR STADICON Liberec, 5.1 o.

ARCHTERT BFE - studio, spol.s 1o, Praha

PREFABRIKCAA MG HEXDET RUKCE PRI Cizek, a. 5, Chrudim

HLAWNT DO DA TEL SYMER, 5. 1.0, Libetec
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Konstrukce pro viceuéelovou halu & stadion je tradicné hybridni,
Dominantni postaveni pro wistavbu tribun a zdzemi ma montovand
prefabrikovand Zelezobetonovd konstrukce, pro pieknay halového
prostory konstrukce ocelovd, komunikacni jadra jsou monoliticka,
Hmotové a architektonické pojeti wehazi 2 funkeniho obsahu bu-
dowy (Obr, 1), Velkorse koncipovany ovalng prstenec obeping Ety-
fi rovné ochozil napojertich na vnitini halovy prostor s hledigtém
a centraln volnou plochou {br, 2}, Prstenec je ceviddtnén pied-
stupuicimi komunikacnimi tubusy se schodisti awitahy, velikost bu-
dowy wychdzi 2 viceUdelovosti a poZadované kapadity pro sedm ti-
sic divakll v hledidti 2z osm a pll tisicové kapacity pfi vyuzitl volngé
plochy pro divaky, Mejvatsi délka je 107 m, 3itka 89m avyika 22 m.
Kryta hala je stiedni velikosti a tim odpovida regiordinimu wiznamu
Libereckého kraje a take lidskému méfitku s pfijemmnim kontaktem
divaka s sportovnim kolbidt@m & kulturni spoledenskou scénou,
Tomu jsme pizplsobili | méfitko konstrukce a jejich detail i s uplat-
nénim jeiiho tvaroslovi v architektufe, zeiméra interiény, Budova je
rozclenéna na Cyfi ovnocenné dilatadni ¢asti s dilatadnimi spérami
situovanyimi podél hlawnich os eliptického pldorysu,
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KONSTRUKCE A VYSTAVBA

Konstrulkce poziistava z ramaowich soustay s pribénymi & délergmi
sloupy, Ramy majl jednak vodoroyng piitle nesoudi stropni desky,
jednak spadové triburove nosniky v hledist, na kieré jsou ulofene
lavice s priifezem pismene L (Obr, 31 Soubéné rdmy v deldim pfi-
mém Useku maif rozted 86 m. Y obloukowyich segrmentech jsou ra-
my uspofadany véiifovitd s proménnou rozteti 2% do 7 m. Kombinadi
zchiojeryich Emowich piich & jednoduchiich tribunoich nosnik
jsme zvolili z vice diwodi, Pledné Eirdi priffez pficli s tvarem ob-
raceného U vede k vyhodrému zkraceni stropnich dessk, PR kfi-
Feni pficlh s tribunowim nosnikem redochaa ke kolizi, Ve spadu ori-
entované tribunové nosniky jsou uklaciny na celni konzoly pril-
bézrpch sloupl & zhlavi sloupl délerych a prochdzeii mezi 2ebry 13-
maovych pfich, ulcfenych na bocni konzoly téch samyich sloupl Obr,
4 2 &), Uynitfnich sloupl jsou v &elech mezi Zebry phcl systémovd
wytvofeny otvory pro vedeni svishich razvodl (Obr, 6], Ve vrchni plo-
ge tribunowiich nosnikf jsou pravothlé vifezy svodorovnou plodkou
pro uloZent lavic a kruhowymi vybranimi pro dodatedng viozeni pro-
pojovacich trnl, Yaechny styky jsou zaknité pohledowimi plochami
tribunowich lavic,

Fig. 7 Main fame sister 1 - Continuous columins, 2- Divided colurmns, 3 - Steelcolumns
Qhr. 3 Hiwnirdmond sowstaws 1 - pribéng stoupy, 2 - délené sloupy 3 - ocelow sioupy
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1 Stand bearn (1)
inpacied between the rbs
o ceiling twin bearn (2) with
benchparts 3 and holow
core siabs ()
Obr g Tibunovitnosnik (1)
whiinénit mei Zebra stropni
Zedverené i rmove pficle (2)
s tribunoviiri iavicemi (31
@ se stopnini panely Barte k)

Views on a partof an
wncovered fare with stand
bearn, twin bearn and benches
Obr 5 Pohkdna
castobraenéhordmu
s tribunovirn nosnikerm,
Zdirriimnosnikerm
atavicerni




Tl bearn with an

opening o wikng and pip g
placed on a steel colurmn
camving the roofoover of

the hatl

Obrd  Zdvojeniinosnik
soborem pro vedenirazvod i
hodeniing ocelovistoup, e
nese stfedhipfelnwvhaly

Ceiling with filigranes

and a covered periphetal
supporting structure
Qb7 Strops fligrany

a aakudnimobwdovim
nosnikem

Tectonic of floor

structure in the rounded part
Obr& Teltonika stropni
onstrukce varkrudené ddst

The construction consists of frame assemblies with continuous
or divided columrs, The frames have partly horizontal cross-bers
carying floor slabs partly with rakers and stand beams in the
auditorium, on which are laid benches with L-section (Fig. 3. The
collateral frames in their longer straight part have a span of 86 m,
In arc-shaped segments, the frames are aranged fanwise with
avariable span upto 7 m. We have chosen the combination of twin
frame cross-bars and simple stand beams for more reasons, First of
all, a wicler cross-section of the kars with the shape of an inverted
U leads to an advantageous floor slabs shortening, There is o
collision on bars crossing with the stand beam. In gradient situzted
stand beams are laid upon cortinuous columns front brackets or
divided columns heads and pess between the ribs of frame cross-
bars laid upon side brackets of the same columns (Figs 4 and 5). On
the inner columns in the fionts betwesn cross-kar ribs, there are
systemic created openings for the leading of perpendicular ducts
{Fig. €). In the upper surface of stand beams there are rectangular
cut-outswith horizontal flats to lay on berches and dircular recesses
for additional insertion of connecting pins. All the joints are covered
by stand benches facings.

Floor skabs for the module of 8&m are put together of in advance
pre-stressed hollow-core panels 200 mm thick and are coupled with
a el mm thick concrete mem brane, For modules up to 7 m, thers
wete proposed cortinuous reinforced-concrete slabs coupled with
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filigranes in the whole thickness of 195 mm (Fig. 7 and 8). Surface of
the lavers of overlaid concrete has got a final treatment,

Joining of the floor prefabricated constructions to monolithicwalls of the
circulation cores was solved by supporting prefabricated wall segments
inthe width of frame cross-tars, A special wal side adaptation ensured
a sufficient connection with the monolithic edecution, In this way,
wier have ensured an independency and vebdity of the prefabricated
construction assembly that was going on in two stages: assembly
without stands friom & Februany il 30 Apri, 2004, followed then by the
stedd roof construction assam bly Fig, 100 and afterwands the assemble of
stands from 1 June till 30 Juby, 2004,

The multifunctional hall at Liberec is an example of a hybrid
construction with an appropriate wse of concrete both in the
monalithic and prefabricated executions combined with steel,
especially for the large-span roof construction, Against the origiral
proposal, there was increased the portion of prefabrication, so that
no undesirable mixture of technologies oocurs,

The shapes of the components and joints cletails were proposad
with regard to the use of the constructionin the irterior architecture,
The rhwthm of cross -bars with twin ribs induces a feeling of harmony
and larger spaces,

The proposed prefabricatedd construction was assembled without
any troubles, From the architectural view, its composition, forms and
details have a favourable effect. High-guality surfaces of visible faces
of the prefabricated comporents and keeping of stated dimensional
tolerances only point out the significant portion of prefabrication on
this structure,

ELEMENTS 1787 pes.
CONCRETE 1921 m®
STEE REN FORCEMENT 180t
HOLLOW CORE SLAES 524 pos. ~ 4750 m?
SOFATSLAES 654 pos. ~ 6382 m?
COsT 1230000 EUR




Stropni desky pro modul 86m jsou sestavery 2 piedem pledpiatich
dutinowyich paneli s tlousfkou 200mm a jsou spiagend s &5 mm sil-
nou betoravou membranou, Pro maoduly do 7m byly ravrZeny spo-
jité Zelezobetonové desky spiazené s filigrany v celkoveé tloudfce
195 mrm Db 72 8), Fovrch redbetonovanich vistey ma konecnou
pochlEnou pravu,

Wazba stropnich prefabrikovanyich konstrukc ra moroliticks stény
komunikacnich jader byla vyfedera podplrmymi prefabrikovarymi
sténoiymi segmenty v Sifce ramonich plicli, Speciding dprava bokl
stén zajistila dodatedné spojeni s monolitickym provedenim Ok, &,
Timto jsme zajistili nezdvislost a nychlost montéde prefabrikovans
konstrukce, kerd probihala vedvou fazich: monta bez tribun &, Uno-
ra ad 30, dubna 2004, pak ndsledovala monta# ocelové stiedni kon-
strukce (Obr, 10§ 2 ndsledné montaZ tribun od 1. cenvna do 30, cer-
wence 2004,

ZAVER

Wicetdelova hala v Liberci je pikladem hybridni konstrukce s vhod-
nm wrlEitim betonujak v monolitickén tak v prefabrikovangm pro-
veden v kombirad s oceli zeiména pro velkorozponowou stiedni
konstrukci, Oproti plvodnimu révrhu byl 2vétien podil prefabrikace
tak, aby nedochdzelo k netadoucimu smédovani technologil, Tvary
dilctl a detaily stykd) bly rewvrdeny s ohledem ra uplatnéni kon-
strukce v interigru, Rytraus plicli se zdvojerymi Zebry ravozuie har-
monicky podit 1vétich prostord,

Mavrzena prefabrikovard konstrukce byla smontovana bez jakychkoli
obtiE, Jeii skladbe, tvarosion a detaily plsobi z architektonického
hlediska pfiznivé, Kwalitni povrchy viditelmgch ploch prefakrikova-
nych dilcl a dodréeni stanovergich rozmérowych tolerand jen pod-
triwjivyzramng podil prefabrikace natéto stavké,

SPOTREBA A CENA PREFABRIKOVANE KON STRUKCE

DilCE 1787 ks

BETC H 1921
OCEL 180t
PANELY P4 RTEK 524 ks ~ 4750 m?
FILIGR NOVE DESKY 54 ks ~ 6382 m?
CH 1230000 EUR

Fig. o Prefabricated wall unit
—anearlier assermbler support
ofacrossbearn R isa partof
the monolithic core

Obr. 9 Prefabrikovani
stenoviidiler - vpledstihu
rrohtowang podoor

AoV pficle. ke soufdsti
rmonelitickéfo kemunikacn o
Fidra

Fig. 10 Assemblvof
aprefabricated stand fom

the ternal aleadyroo fed
stadiumarea

Obr 70 MontiZ
prefabrikovang tribuny 2wnith{
JiZ 2astieszne piochy stadionu
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