3
§ N
3 %
= )

EXCON
STAVIME NA PARTNERSTVI
BUILDING ON PARTNERSHIP

EXCON a.s.

Sokolovska 187/203

190 00 Praha 9, Ceska republika
Tel: +420 244 015 111

e-mail: excon@excon.cz
WWW.excon.cz



Rok realizace:

Projekt OK, Vyrobni a montazni dokumentace OK:
01/2015-08/2017

Viyroba OK, rekonstrukce OK: 02/2015 - 08/2017

Lokalita: Praha 1 — Hlavni nadrazi, Ceska republika

Popis:

Podminkou  prodlouzeni  Zivotnosti  zastfeSeni
nastupistni haly byla komplexni rekonstrukce vyrazné
poSkozené nosné ocelové konstrukce. Posledni
Lopravou’, kterd& na konstrukci v minulych letech
probéhla, byla aplikace protikorozniho natéru v roce
1990, té vSak nepfedchazela oprava samotné ocelové
konstrukce.

Rekonstrukce byla zahajena v tunoru roku 2015 a byla
ukoncena v srpnu roku 2018. Rekonstrukce probihala
vpfedem jasné naplanovanych etapach, které
respektovaly planované vyluky jednotlivych koleji
v nastupistni hale.

Bé&hem rekonstrukce se neopravovala pouze samotna
ocelova konstrukce, ale kompletné se ménily stfesni i
sténové plasté haly, v€etné navaznych stavebnich a
klempifskych detaild. Cely realizaéni tym pracoval tak,
aby byla po dokon&eni komplexni rekonstrukce hala
pfipravena spolehlivé slouzit cestujicim dalsi desitky
let.

Pfi  rekonstrukci probihal ffistupfiovy systémem
prohlidek konstrukce. Hrubé prohlidky probihaly pfed
otryskanim a mély za cil zmapovat profily a geometrii
konstrukce, popfipadé najit zavaznad korozni
poskozeni konstrukce. Béhem detailni prohlidky, ktera
byla zahdjena ihned po otryskani, byla konstrukce
peclivé prohlidnuta a byly definovany kone¢né objemy
a postupy oprav na konstrukci. Pfi detailni prohlidce
se upfesfiovaly rozméry profill a zaméfovaly se
jednotlivé  detaily konstrukce, které pak byly
podkladem pro vypracovani dokumentace pro vyrobu
novych prvku a také pro staticky posudek. Naposledy
byla konstrukce prohlidnuta po opravé, pak uz byla po
Castech predavana pro aplikaci protikorozni ochrany.

Na zakladé prohlidek byla vypracovana nahradni
dokumentace, vCetné statického posudku, v rozsahu
normy CSN 73 2604 Kontrola a Udrzba ocelovych
konstrukci pozemnich a inzenyrskych staveb.

Pro opravy bylo vzdy vdotfené Casti postaveno
prostorové leSeni, na kterém se postupné stfidaly
profese pro provedeni nasledujicich Einnosti: hruba
prohlidka, otryskani konstrukce, podrobna prohlidka,
oprava konstrukce, prohlidka po opravé, aplikace
protikorozniho natéru vcetné kontroly provedeni,
oplasténi a zaskleni konstrukce, stavebni a
klempifské detaily, demontaz leSeni. Prace probihaly
proudové, délka prostorového leSeni byla pfiblizné pro
opravy deviti poli (cca 100m z celkovych 233m).

Realization:

Steel structure design, shop and installation
documentation for the steel structure: 01/2015 - 08/2017
Steel structure production, restoration: 02/2015 - 08/2017

Place: Prague 1 — Main Train Station, Czech Republic

Description:

Complex restoration of the seriously damaged steel
structure was a precondition for prolongation of service life
of the platform hall’s roof. The last “repair” of the steel
structure was the application of anti-corrosion coating in
1990. This, however, was not preceded by any repair of
the steel structure itself.

The reconstruction started in February 2015 and was
completed in August 2018. It was divided into clearly
defined phases which respected planned closures of
individual rails within the platform hall.

The reconstruction did not concern only the steel structure
itself but included complete replacement of roof and wall
claddings of the hall, including related construction and
plumbing details. The entire project team worked to make
sure that the reconstructed hall would reliably serve the
passengers for the decades to come.

Inspections of the structure during the reconstruction were
divided into three levels. Brief inspections were performed
before the sand blasting and their purpose was to map the
profiles and geometry of the structure and/or to find
serious corrosion damage of the structure. During the
detailed inspection, which was performed immediately
after the sand blasting, the structure was thoroughly
examined to define the final volumes and procedures for
repairing the structure. Detailed inspection further
specified the dimensions of profiles and surveyed
individual details of the structure which were then used as
the basis for preparation of the documentation for
production of new elements and also for the structural
assessment. The last inspection took place after the repair
and the structure was then handed over for anti-corrosion
protection application part after part.

A substitute  documentation including  structural
assessment has been prepared on the basis of the
performed inspections within the extent specified in
standard CSN 73 2604 Inspections and maintenance of
steel structures of buildings and civil engineering works.
For repairs, a spatial scaffolding was always built in the
affected parts and the following activities were gradually
performed: brief inspection, sand blasting of the structure,
detailed inspection, repair of the structure, inspection after
the repair, application of anti-corrosion coating including its
inspection, cladding and glazing of the structure,
construction and  plumbing  details, scaffolding
disassembly. Works were streamlined, the spatial
scaffolding length allowed for repair of approximately nine
arrays (approx. 100m from total 233m).



VeSkeré prace respektovaly skuteCnost, Ze se
rekonstruuje historicka pamatka a tak prace probihaly
pod dohledem pamatkai(. Pdvodni nytové spoje byly
nahrazeny na miru vyrobenymi nytovymi Srouby a
uzavienymi maticemi. Pouze v nékterych pfipadech
byla pouzita klasicka technologie nytovani za tepla.

Realiza¢ni tym projektu:
Investor:
Sprava Zelezniéni dopravni cesty, s.0.

Zadavaci dokumentace:
SUDOP PRAHA, a.s.

Generalni dodavatel:
METROSTAV-PROMINECON, a.s.

Projektant statické ¢asti:
EXCON, a.s.

Viyroba, dodavka a montaz ocelovych konstrukci:
EXCON, a.s.

Tryskani konstrukce a PKO:
Proficolor, s.r.o.

Prosklené oplasténi:
mmcité+, a.s.

Stavebni detaily a oplasténi:
Abadia, a.s.

Repase historického zabradli na lavkach:
ALBET metal, s.r.o.

Prostorové leSeni:
EVEREST servis, s.r.0.

All works respected the fact that the reconstructed building
was a historic monument and the works were performed
under the supervision of conservation authorities. Original
rivet joints were replaced by bespoke rivet bolts and cap
nuts. Classical hot riveting technology was used only in

SOme cases.

Project team:
Investor:
Spréava zelezni¢ni dopravni cesty, s.0.

(Railway Infrastructure Administration, state organization)

Tender documentation:
SUDOP PRAHA, a.s.

General contractor;
METROSTAV-PROMINECON, a.s.

Designer of the structural part:
EXCON, a.s.

Production, supply, and installation of steel structures:
EXCON, a.s.

Sand blasting of the structure and corrosion protection:
Proficolor, s.r.o.

Glazed cladding:
mmcité+, a.s.

Construction and plumbing details:
Abadia, a.s.

Renovation of historic railing on walkways:
ALBET metal, s.r.o.

Spatial scaffolding:
EVEREST servis, s.r.0.
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Obr. 01 Pri¢nd vazba — trojkloubové ramy vysky 18m
Figure 01 Cross-linkage — triple-articulation frames with the height of 18m

Obr. 02 Prostoroveé leseni pro aktudlIni etapu rekonstrukce
Figure 02 Spatial scaffolding for current reconstruction phase
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Obr. 03 Ndhrada nytt — nytovy Sroub a uzaviend matice
Figure 03 Rivets replacement — rivet bolt and cap nut
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Obr. 04 Diagondla - typicky konstrukéni prvek vyplriového prutu prihradovych vazniki
Figure 04 Diagonal member - a typical structural bar element of truss girders
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Obr. 05 Diagondla — staticky nevyhovujici prvky
Figure 05 Diagonal member — elements unsatisfactory from the structural perspective
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Obr. 06 Nevyhovujici diagondla na IV.ndstupisti Obr. 07 Nevyhovujici diagondly na lll.ndstupisti
Figure 06 Unsatisfactory diagonal member on Figure 07 Unsatisfactory diagonal members on
platform IV platform Il
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Obr. 08 Korozni poskozeni spodniho pasu pricné vazby
Figure 08 Corrosion damage to bottom segment of cross-linkage

Obr. 09 Spodni pas pricné vazby béhem opravy
Figure 09 Bottom segment of the cross-linkage during repair



viv

Obr. 10 Spodni pas pricné vazby po opravé
Figure 10 Bottom segment of the cross-linkage after repair
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Obr. 11 Spodni pas pricné vazby po opravé a po aplikaci protikorozniho natéru

Figure 11 Bottom segment of the cross-linkage after repair and after anti-corrosion coating application



Nejvétsi vybouleni je v misté
vodorovného thelniku
Greatest bulging is in the place
of horizontal angle bar

Obr. 12 Vybouleni stén sloupd na Ill. ndstupisti
Figure 12 Bulging of column walls on platform Il

Docasné podepfieni sloupl
/ Temporary supports for the

columns

Obr. 13 Docasné podepreni sloup(i
Figure 13 Temporary supports for the columns

Obr. 14 Vyznacend ménénd cdst sloupu

Figure 14 Replaced part of the column highlighted

3x lis pro provizorni
podepfieni

3 jacks for temporary
supports

Provizorni ptihradova
podpora
Temporary lattice support

Hrana betonového zékladu
Concrete foundation edge

Kloubové loZisko
Spherical bearing

Obr. 15 Provizorni podepreni sloupu
Figure 15 Temporary support for the column



Obr. 16 Dilenska sestava nové spodni ¢dsti sloupu  Obr. 17 MontdzZni sestava nové spodni ¢dsti sloupu
Figure 16 Shop assembly of the new bottom Figure 17 Installation assembly of the new bottom part of
part of the column the column
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Obr. 18 Kloubové loZisko s patkou sloupu Obr. 19 Kloubové loZisko po demontdZi patky sloupu

Figure 18 Spherical bearing with column foot Figure 19 Spherical bearing after removal of the
column foot
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Obr. 21 Kloubové loZisko po ocisténi, s osazenym cepem
Figure 20 Spherical bearing after cleaning Figure 21 Spherical bearing after cleaning, with pin
installed
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Obr. 22 Sloup 1C po dokonceni oprav
Figure 22 Column 1C after repair completion

Vyména sloupu v rozsahu celé
plnosténné ¢asti
Replacement of the complete
solid part of the column
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Obr. 23 Vyznacena ménénda cast sloupu Obr. 24 DemontadZ sloupu podepreného provizorni

podporou
Figure 24 Disassembly of column supported by
temporary supports

Figure 23 Replaced part of the column highlighted



Obr. 25 DemontdZ sloupu podepreného provizorni podporou
Figure 25 Disassembly of column supported by temporary supports

Obr. 26 Sloup B1 po odfiznuti ménéné cdsti
Figure 26 Column B1 after removal of the replaced part
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Obr. 27 Nytovadni sloupu v dilné
Figure 27 Column riveting in the workshop

Obr. 28 Sloup po sestaveni v dilné
Figure 28 Column after assembly in the workshop

Obr. 29 Nytovdni na montadZi
Figure 29 Riveting during installation



Obr. 30 Sloup po dokonceni oprav
Figure 30 Column after repair completion
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Obr. 31 Svislé ztuZidlo u sloupu 1C Obr. 32 Prirez zemniho tdéhla u sloupu 1C
Figure 31 Vertical brace at column 1C Figure 32 Cross-section of the anchor bar at column 1C
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Obr. 33 Zemni tdhlo 1C po odkryti —stav pred vyménou Obr. 34 Zemni téhlo 1C po odkryti.-stav po vyméné
Figure 33 Anchor bar 1C after exposure Figure 34 Anchor bar 1C after exposure — condition —
condition before replacement after replacement



Obr. 35 Zemni tdhlo 1C po odkryti — detail nad vstupem tdhla do betonového zdkladu. Jednd se o misto
s nejvétsim koroznim poskozenim, cca 70% poskozeni. Vpravo stav po opraveé.
Figure 35 Anchor bar 1C after exposure — detail above bar entry into concrete foundation. This is the place with
the most serious corrosion damage, approx. 70 %. Right figure shows the condition after repair.

REZ A-A — pole 17 M 1200 b
Demontd? stivajicich posuvngch lavek RE Z B - B
it M 150
,,_—4 L_,‘ [ PRICNY ReZ LAvKOU
\_mmn_zi\@ﬂ )
PROVIEORAI ZAVESENI LAPKY ‘ L .
. prosTonovA PiHRACOVA ”«méslhm 2 TR @ P STRESNI VAZNIK
HONSTRUKCE LAVKY - > T
KOLEJMICE + NOSNIK P
"~ D S - 1 DVOUICE ZAVES(
~ NP s s foe 50
IST PRAHA- ”ﬂﬁ _ ’ POSUVNA LAVKA
S $ &
=l S |
“ \
|
| A= : [= 1000 1380 ‘ 1000
Il nastupisté V. nastupists }
Obr. 36 Pricny rez - prevéseni Iavky do vazniku Obr. 37 Pricny rez ldvky a systém prevéseni
Figure 36 Cross section - gantry suspension to girder Figure 37 Cross-section of the gantry and

suspension systém
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Obr. 39 Demontdz kolejnic pro pojezd Idvky
Figure 38 Moving gantry Figure 39 Disassembly of rails for gantry movement
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Obr. 38 Posuvnd lavka




Obr. 40 Demontazni dil lavky Obr. 41 Stav po demontdZi poloviny rozpéti Iavky
Figure 40 Disassembled part of the gantry Figure 41 Condition after disassembly of half of
the gantry’s span

Obr. 42 Mobilni jefab Demag AC100 na vagonu Obr. 43 Demontd? svétliki
Figure 42 Demag AC100 mobile crane on a railway carriage Figure 43 Disassembly of skylights

Obr. 44 UloZeni svétliki na montdzZni stil, kde byly svétliky opraveny, svrtdny s novymi svétlikovymi nosniky a
natfeny

Figure 44 Skylights on an assembly table where they were repaired, drilled together with new skylight girders, and

painted




Obr. 45 3D model konstrukce v poli 19-20 Obr. 46 3D model — horni pasy, vaznice, ztuZidla
Figure 45 3D model of the structure in array 19-20 Figure 46 3D model — top bands, purlins, braces

Obr. 47 Prihradové vazniky oblouk( po demontdZi hornich pasu
Figure 47 Truss girders of arches after removal of top bands

Obr. 48 MontdZ novych hornich past vazniku, otvory pro pfipojeni diagondl a svislic vazniku byly dovrtdny na miru
aZ po usazeni pasu, stycnikovy plech se pro vrtani docasné vyjmul ze sestavy pasu



Figure 48 Installation of new top bands on the girders, holes for connection of diagonal and vertical members of
the girder were drilled precisely after band installation, gusset plate was temporarily removed from the band
assembly before the drilling
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Obr. 50 Celkovy pohled na montdz novych hornich pasi vaznikd, vaznic a propojek vaznic
Figure 50 Overall view of the installation of new top bands of the girders, purlins, and purlin links




Obr. 51 Reliéfy po demontdzi ze stiechy — stav pred restaurovdnim
Figure 51 Reliefs after removal from the roof — condition before restoration

Obr. 52 Reliéfy po restaurovdni a zpétné montdzi do pozice
Figure 52 Reliefs after restoration and installation back to place



