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Rdda bych timto podékovala vsem, ktefi se podileli na pfipravé tohoto Cisla asopisu.

Také dékuji vsem, ktefi pomohli a stdle pomdhaji vytvofit tento casopis.

Preji vam vsem krdsné svdtky vanocni a tésim se na spoluprdci v pfistim roce.

I would like to thank to all of you who have cooperated on preparation of this issue.

I would also like to thank to all who have helped and still help create this magazine.

I wish you all Merry Christmas and | look forward to our cooperation in 2016.
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PREDCHUDCI ZAVESENYCH
MOSTU

Holger Svensson

Origindl tohoto textu tvofi samostatnou kapitolu 2.1.
stejného ndzvu, str. 49 — 53, v knize pana profesora:

SVENSSON, Holger: Zavésené mosty.
40 let zkusenosti z celého svéta.

Vydalo nakladatelstvi Wiley v kvétnu 2012.
458 stran. ISBN: 978-3-433-02992-3

Vice informaci o knize jsme pfinesli v prvnim Cisle
naseho casopisu e-mosty — cerven 2015.

THE PRECURSORS OF
CABLE-STAYED BRIDGES

Holger Svensson

An original of this text is a chapter 2.1 of the same
name on pp 49 — 53 in the book:

SVENSSON, Holger: Cable-Stayed Bridges.
40 Years of Experience Worldwide.

Published by Wiley in May 2012.
458 pages.

More information about the book you can find in the
first issue of our magazine e-mosty — June 2015.

Kliknutim na obrdzek:
- obradzek zvétsite
- zobrazite jeho popis

Uvod

Princip podpirani nosnik nebo sloupd (stéznl)
pomoci lan sahd daleko do minulosti. Ranymi
priklady jsou mosty z prirodnich material(, jako
je napf. bambus pro nosnik a lidny pro tahla,
obr. 1.

Stézné plachetnic byly vidy pricné pfipevnény
pomoci vantl, obr. 2. Zajimavé je, Ze tato
souvislost dnes stdle existuje ve francouzském
nazvu ,pont a haubans” a vruském ndazvu
»,wantowyj most“, oznacujici zavésené mosty.
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By clicking on the image:
You enlarge it.
You can see its description.

Zakladni prehled predchidcl zavésenych most(
Ize nalézt vknize Troitského [2.1], ktery byl
pouzit i vdalSich knihach. Nové&jsi prehledy
naleznete v knize Pelkeho [2.2, 2.3]; Birnstiel
neddvno zkoumal most pres rfeku Salu
v Nienburgu[2.8]; a Stiglat zkoumal rané
francouzské zavésené mosty [2.19], zejména
gondolové mosty (pozn. preklad.: mosty slouZici
jako dopravnikové).
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Jaky je rozdil mezi modernimi zavésenymi
mosty a jejich predchddci? Moderni zavésené
mosty maji zavésy pfimo prenasejici zatiZzeni
s jasné urcenymi a optimalizovanymi silami,
obr. 3, pficemz horizontalni slozky sil jsou
vnaseny jako tlakové sily do mostovky. Zavésy
hlavniho mostniho pole jsou tazeny pomoci
kotvicich zavésd ke konci mostu, kde jsou
zakotveny do kotevnich blokUd. Zde se kazda sila
z kotvicich zavést déli na dvé slozky, vertikalni,
kterd je prfenasend zaloienim, a horizontalni,
kterd je pfenesena jako tlakova do mostovky.
Tlakové sily ze zavésl hlavniho pole a zavés(
kotvicich se rovnaji a dosahuji maxima u pylon(.

Pribéh sil u pfedchddcld modernich zavésenych
mostl byl odlisny. Prikladem je kotveni
horizontalni slozky kotevnich zavésl do opér
jako u visutych mostl nebo propojeni zavés(
hlavniho pole z obou stran uprostied rozpéti.
Navic, zavésy nebyly rektifikovany. Modernich
éra navrhovani zavésenych most( zacinala ke
konci druhé svétové valky.

Historicky vyvoj

Historické navrhy

Ranym prikladem navrhu zavéseného mostu je
vykres Fausta Verantia, obr. 4 [2.4], podle
kterého je mostovka pfimo podpirdna tylemi
s oky (fetézovymi tycemi) v kombinaci s visutym
lanem, obr. 5. Paralelni uspofadani téchto tahel
se podobd dnesnimu harfovému tvaru zaveésd.
Tyce s oky jsou kotveny do kloubl v mostovce,
podobné jako u moderniho kloubového
nosniku.

V roce 1784 némecky truhlar Immanuel L6scher
z Freiburgu navrhl ,most stahly“, u kterého
bylo hlavni pole o délce 43 m zavéseno pomoci
tfi dfevénych klestin do dvou drevénych vézi,
jejichz ~ vodorovny  pohyb byl omezen
drevénymi kotevnimi klestinami, obr. 6 [2.5].
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Francouzsky inZenyr Poyet [2.6] vroce 1787
predstavil ndvrhy zavésenych most( s rozpétim
50 m. Navrhl trdmovy most zavéSeny na
vysokych véZich pomoci rovnych ocelovych
ty¢i, obr. 7. Usporadani zavésl se podobad
dnednimu véjifovému uspofadani. Francouzské
Ufady nicméné neschvalily jejich stavbu. Ani
jeden z téchto navrhid nebyl nikdy realizovan.

Prvni priklady a selhani

Prvni trvaly most se Sikmymi tahly, ktery se S

osvédcil, byl Kings Meadow Bridge [2.7] v Anglii
vroce 1817, obr. 8. Navrhli ho dva skotsti
kovari: James Redpath (1772 — 1846) a John
Brown (1792 — 1852).

Véjitové usporfadani zavésl bylo tvoreno

ocelovymi draty o priméru 8 mm, které byly & :

ukotveny v zakladech pomoci tyci o primeéru 19
mm. Tato tahla byla rektifikovatelnd Srouby.

BohuZel béhem zimy vletech 1922/1923 se §

most Castecné rozpadl a byl opraven pfidanim
16 zavésd, obr. 9. Vroce 1954 most padl za
obét velké povodni.

Rozvoj zavésenych mostl byl prerusen
kolapsem dvou jejich pocatecnich exemplard,
prvni byl Dryburgh Abbey Bridge v roce 1818, a
Nienburg Bridge v roce 1824.

Vroce 1817 John a William Smithovi navrhli
prvni most pres feku Tweed ve Skotsku blizko
Dryburgh Abbey [2.7], srozpétim 79,3 m, a
s ndvrhem podobnym mostu Kings Meadow
Bridge. Mostovka sSitkou pouze 1,22 m
vykazovala  silné  vibrace  pfi  zatizeni
prochdazejicimi chodci a vétrem. V roce 1818, po
pouhych Sesti mésicich, se most zhroutil b&€hem
boure poté, co se zlomil jeden z retéz(. Jako
mozna pricina bylo selhani spojky mezi kulatymi
tyCemi, které byly pouze ohnuté a spojené
objimkami. Ve stejném roce byl postaven druhy
Dryburg Abbey Bridge, obr. 10, tentokrat jako
visuty most se ztuzujicimi diagonalnimi retézy
ve vnéjsich ¢tvrtinach hlavniho mostniho pole.
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V té dobé jiz bylo moZné spocitat sily v hlavnich
lanech visutych mostl; zavésy byly pridany
pouze z konstrukcénich ddvodd, ale nebyly nijak
specificky napnuté. To byla vyznamna zména ve
vyvoji visutych most( se ztuzujicimi zavésy.

Prvni némecky zavéseny most pres reku Salu
Gottfriedem

11 a 12.
Americky inZenyr Dr. Charles Birnstiel nedavno

v Nienburgu byl navrzen

Bandhauerem vroce 1824, obr.

Vv

zkoumal pficiny kolapsu tohoto mostu a
publikoval sva zjisténi [2.8a a 2.8b], ktera dale

uvadime.

Most v Nienburgu byl ve skutecnosti tvoren
dvéma zavésenymi mosty, z nichz kazdy mél
jeden pylon. Uprostred je spojoval zvedaci most
srozpétim 3,5 m, jehoZ otevirani umozrovalo
prdjezd lodi s vysokymi stézni. Tato kombinace
zavéseného a zvedaciho mostu je jedinecna.

Rozpéti hlavniho pole bylo 82 m s mostovkou

Sirky 7,6 m. Z kazdého pylonu vychazelo 5 pard
zavés(l stredniho pole a 3 pary protizavés(

kotvenymi zemnimi kotvami. Zavésy byly
spojkovany pomoci  zazubenych spojl
zajisténych lisovanymi objimkami, obr. 13.

Pripojeni zavésd k pricnikdm bylo provedeno
pomoci ocelovych pasl, které byly k zavésnym
pfipojeny
s lisovanymi objimkami, obr. 14.

ty¢im  také zazubenym spojem

Most v Nienburgu je vyjimecny v nékolika

smérech:

- nejdelsi a  nejSirsi  predchddce
modernich zavésenych most(

- zavésy a protizdvésy byly poprvé
usporadany véjifové

- prvni zavéSeny most pro silniéni

dopravu bez omezeni, tj. kofmi tazené

vozy

- unikatni zvedaci most uprostied
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Most mél ale nékolik nedostatkd:

- zavésy byly vzhledem ke své pevnosti
poddimenzované

- most byl prilis pruzny a byl proto
nachylny ke kmitani

- nékteré detaily, zejména spoje lan,
jesté nebyly technicky vyspélé

- cely ndvrh byl pro mistni femesiniky
prilis pokrocily
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ProtozZe vsechny zavésy byly stejného priameéru,
ackoli byly rQzné zatizeny, je zfejmé, Ze
skutecny prenos sil jesté nebyl zcela pochopen.

Zavésy vyrobené ztemperované litiny od
zacatku vykazovaly nedostatecnou kvalitu. Byly
jednotlivé testovany vtahu na strojich, které
pro tento projekt vyvinul Bandhauer, ale 40 %
znich nedosahovalo potfebné pevnosti a
muselo byt predélano. Dokonceny most byl
také vystaven nékolika zatéZovacim zkouskam,
naposledy 27. srpna 1825, kdy pres most prejel
vlz o hmotnosti 6 tun taZzeny kofimi. Most byl
potom otevien a bez problém( slouZil bézné
dopravé. 5. prosince 1825 navstivil Nienburg
vévoda z Anhalt-Kéthenu. Na jeho pocest byl na
mosté uspofadan prlvod s pochodnémi, ktery
mél pres 300 Ucastnikd. Kdyz se nékolik
bujarych navstévnik( snazilo most rozkmitat, 3
jizni protizavésy selhaly a zfitila se jizni polovina
mostu. V fece Saale utonulo 55 lidi.

Zkoumani selhanych spoji zavésl ukazalo, Ze
mikrostruktura oceli byla rozrusena bublinkami
vzduchu a primési vysokopecni strusky. Nehodu
dynamického zatizeni a nekvalitni oceli zavésu.
Bandhauera obvinili, Ze nestésti zavinil pouZzitim
pfilis nového koncepéniho feseni a také tim, Ze
procesi nezabranil [2.9].

Bandhauer zareagoval zverejnénim vsech svych
vypoctld. Prizkum severni ¢asti mostu, ktera se
zachovala, neodhalil Zadné slabiny. Proto byl
Bandhauer vkvétnu 1829 zcela zprostén
obvinéni.

V dlsledku této strasné nehody se v Némecku
vyvoj zavésenych most( zastavil na 125 let az
do zacatku 50. let 20. stoleti, kdy wvznikla
skupina zavésenych most( v Disseldorfu.

Robert Stephenson se ve své knize Descriptions
of Bridges of Suspension (Popis visutych most()
[2.7] zroku 1827 zabyval nejmodernéjsimi
soudobymi visutymi mosty, obr. 15, a posoudil
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zficeni prvniho mostu u opatstvi Dryburgh (First
Dryburgh Abbey Bridge).

Slavny francouzsky matematik a mostni inZenyr
Henri Navier, obr. 17, Cerpal pro své rozsahlé
pojednani Memoires sur les ponts suspendus,
obr. 16 [2.6], zroku 1832, zejména ze
Stephensonovy prdace, obr. 15. Navier porovnal
véjitové a harfové usporadani zavést a dosel
k zavéru, Ze pro dané rozpéti je mnoZstvi oceli
potfebné pro pylony a zavésy podobné, obr. 18.
Jeho zavésy jsou stale kotvené do zeminy a jsou

tedy odlisné od modernich zavé$enych mostu.
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Navier ukazal, Ze zavésené mosty nemohou, na
rozdil od most{ visutych, odolavat pohyblivému
zatizeni vznikem deformaci bez napéti, a Ze se
jednd o tuhy systém, ktery mlZe byt
deformovdn pouze pruznou zménou délky
zaveésu.

Re¢eno modern{ terminologii, uvédomil si, e

mnohondsobné  staticky neurcity  systém
zavéseného mostu neni moiné spocditat
soudobymi metodami, na rozdil od visutého
mostu, ktery je jen jednou staticky neurdity.
Proto zavésené mosty odmitnul a jejich vyvoj
byl ve Francii na 50 let pferusen, nez Ferdinand
Arnodin navrhnul svlj most Pont des Saint

llpize, obr. 28 (pozn. preklad.: a obr 29).

Vyvoj zavésenych mostd nicméné pokracoval

v Anglii. InZenyr Thomas Motley dospél
k moderni myslence tuhého mostu, ktery mél
byt vhodny i pro Zeleznici, a realizoval ji v roce

1837 jako most Twerton Bridge, obr. 19 [2.10].

Jeho tuhd mostovka je tvorena vysokym
litinovym prihradovym nosnikem, ktery je
zavéseny na tahlech z tyci kruhového prirezu
z temperované litiny. Tuhy nosnik pfenasi
znacnou ¢ast proménného zatizeni pfimo do
opér. Most predjima nékteré charakteristiky
soucasnych zavésenych mostUd typu extradosed.

s .

Sily pUsobici nadzvedavani koncl mostu byly
pfeneseny do opér pomoci zavitovych tyci.
Vystavba mostu také odpovidala modernim
postuplm: vystavba konzol probihala z hlavnich
pylonl na obé strany a stfedovy nosnik byl
osazen pomoci pomocného dfevéného ramu.

Takto dospél vyvoj zavésenych mostl v Anglii ke
svému vrcholu a docasné stagnoval. Pouziti
nové vyvinutych lan z ocelovych dratd vyssi

pevnosti bylo ekonomic¢téjsi u visutych mostl a
Motleyho myslenky byly na ¢as zapomenuty.

Dalsi pokrok se odehrdl v pouziti ztuZujicich
zaveés(l u visutych mostd.
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John Roebling a ztuZené visuté mosty

John Roebling byl jeden z nejvétsich vizionard
mezi mostnimi inZenyry 19. stoleti, obr. 20
[2.11]. Stavebni inzenyrstvi studoval na
Polytechnice v Berling, kde se seznamil
s Navierovym  pojednanim o  zavéSenych
mostech. Kvlli nedostatku prace v Némecku
emigroval v roce 1831 do USA.

Ke stavebnimu inZenyrstvi se tam vratil po
nékolika letech, kdy se Zivil jako farmar. Nejprve
vyvinul vyrobu navinutych dratl a pozdéji lan
zrovnobéinych dratl, které byly nejprve
pouzivany kvytahovani plavidel v lodnich
vytazich jednotlivych Usekd plavebnich kanal(
(pozn. preklad.: Allegheny Portage Railroad), a
jako mostni lana. Nezbytné stroje sestrojil sam,
obr. 21 [2.12]. Tovéarna, kterou v Trentonu
v Ohiu zalozZil, jesté do nedavna existovala.




Roebling mél v Umyslu sam navrhovat velké
visuté mosty — to byl jeho cil, o kterém zacal
snit uz v Némecku. Vroce 1841 vydal své
zakladni zavéry tykajici se visutych most( [2.13].
Vyzdvihnul vysokou pevnost a pruznost lan
s rovnobéznymi draty v porovnani sretézy
z temperovanych litin, které se do té doby
pouZivaly. Vreakci na nékolik dramatickych
kolaps( visutych mostd, které byly zapficinény
kmitanim zpUsobenym vétrem, vyjadfil svij
nazor, Ze dodatecné Sikmé zdvésy by visuté
mosty ztuzily a tim by sniZily jejich citlivost na
kmitdni zplsobené vétrem. Navic by se tak i
snizily prihyby od proménnych zatizeni.

Po nékolika mensich dspéSnych mostech
dosdhnul vroce 1851 prllomu s mostem
Niagara Falls Bridge, obr. 22. Nejvétsim
problémem tohoto visutého mostu s rekordnim
rozpétim 251,5 m bylo zajisténi dostatecné
tuhosti pro vysoké zatizeni od Zelezni¢ni
dopravy a ztuzeni nosného trdmu, ktery byl
vysoko nad vodou vystaven nebezpecnému
kmitani od vétru. Téchto cill dosdhnul dvéma
zpUsoby. Za prvé, pouzil 6 m vysoky drevény
pfihradovy nosnik, ktery ztuZil mostovku, a za
druhé, v krajnich tfetinach rozpéti pouzil sSikmé
zavésy. Svym zpUsobem tak navadzal na
Motleyho myslenky.

Nasledovaly daldi podobné navriené ztuZené
visuté mosty, na priklad Allegheni River Bridge
v Pittsburghu a Cincinnati Bridge.

Jako mostni inZenyr ale dosahl nejvétsiho
Uspéchu s mostem Brooklyn Bridge (pozn.
preklad.: podrobny ¢ldnek o Brooklyn Bridge
naleznete rovnéZ vtomto Cisle Casopisu e-

mosty) v New Yorku stehdejsim rekordnim
rozpétim 486 m, obr. 23 a 24. Na navrhu zacal
pracovat vroce 1865. Na obr. 25 je vykres
zavésl, ktery sam vypracoval. Snazil se
pfinejmensim  rovnomérné rozdélit stald
zatizeni mezi z4dvésy a hlavni visutd lana.
Vypolet mnohonasobné staticky neurcité
smisené soustavy sice nebyl pomoci nastrojd
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tehdejsi doby moziny, ale jeho intuitivni
porozumeéni prenosu zatizeni je obdivuhodné.

John Roebling dokoncil navrh Brooklynského
mostu pred svou smrti zplsobenou nehodou na
stavbé. Ve vystavbé mostu pokracoval jeho syn
Washington. KdyZ ochrnul po pfili§ rychlé
dekompresi v kesonu, jeho pozoruhodnd Zena,
Emily  Warren Roeblingova, pokracovala
vdozoru nad stavbou a most Uspésné
dokoncila. Jeji mimoradné Uspéchy jsou
popsany Vv jeji biografii, Silent Builder [2.13a].

V roce 1868 byl v Praze dokoncen most cisafe
Franze Josefa pres Vltavu, obr. 26, jehoz autory
byli Ordish a LeFeuvre [2.15]. Byl na ném poufZit &
novy smiseny systém, ve kterém Sikmé tyce
spojovaly ctvrtiny trdmu mostovky s vrcholy
pylond. Kvlli redukci prdvésu zminovanych
zavésl byly tyto tahové prvky vynaseny dalSimi
zavésy upevnénymi na hlavnich visutych lanech.
Dva vnitfni zavésy mezi pylony byly spojité a tak
své tahové sily neprenasely zpét do podpér.

Most Albert Bridge pres Temzi v Londyné, obr.
27, srozpétim hlavniho pole 122 m, také
navrhnul Ordish [2.16]. Spole¢né
s Brooklynskym mostem je nejzachovalejsim a
nejzndméjsim visutym mostem se ztuzujicimi
zavésy.

Ferdinand Arnodin je slavny francouzsky mostni
inzenyr, ktery koncept zavésenych most(
posunul v mnoha ohledech vpfed, obr. 28.
Podobné jako Roebling vyrabél spirdlova mostni
lana, ktera sam vyvinul.

Pfi navrhu svych mostl pouzival smiSeny
systém, ve kterém zavésy podporovaly vnéjsi
¢tvrtiny mostovky, a stfedova polovina byla
zavésena na visutém lané. Nejstarsim prikladem

je most Pont de Saint llpize z roku 1879, obr. 29
a30(2.17].

Timto zplsobem byly navrieny dalsi tfi velké
mosty. Most pres feku Sabne vLyonu ma
rozpéti 121 m, obr. 31 [2.17].
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Most pres Ryn v Avignonu vypada
monumentalnéji, ale jeho princip je stejny.

Most Bonhomme Bridge pFfes Feku Blavet
s hlavnim rozpétim 163 m obménuje nosny
systém do té miry, Ze je hlavni pole rozdéleno
na tfi ¢asti, z nichZ ty vnéjsi jsou zavéseny na
zavésech, obr. 32 [2.18].

Zavésy byly k zesileni visutych mostl pouzity i
v neddvné dobé. Most Tamar Bridge, obr. 33,
byl roz8ifen pfidanim dvou vnéjsich jizdnich
pruhd. Aby most dodatecné zatizeni unesl, byly
na ném instalovany zdvésy, samozfejmé za
pouziti modernich exaktnich statickych vypoctd
a presné rektifikace lan na misté, obr. 34.

Gondolové mosty

V letech 1893 az 1920 bylo postaveno nejméné
18 velkych gondolovych most(, které popisuje
Stiglat [2.19]. SlouZily pro pfepravu osob a
nakladu pres velké vodni cesty misto trajektd,

které byly omezovany slapovymi jevy, a které
navic ztézovaly lodni dopravu. Obvyklé mosty se
nedaly pouZit, protoZze vysoké stéiné
namornich plavidel vyzaduji plavebni profil vétsi
nez 30 m a odpovidajici pfedpoli mostu by
v pfeplnénych pfistavnich oblastech zabirala
prilis mnoho mista. Prvni velky gondolovy most
v Portugalete, ktery ma rozpéti 160 m, spole¢né
navrhli Spanél Alberto de Palacio a Francouz
Ferdinand Arnodin v roce 1893 [2.20].

Gondola je zavésend na nosniku mostovky
uloZzeném ve velké vysce, ktery je po stranach
podporovan zavésy a ve stfedni ¢asti zavéseny
na visutém lané tak, jak to odpovida
Arnodinové principu, obr. 35.

Arnodin navrhnul podobné gondolové mosty
pres pfistav Bizerta, pres Seinu v Rouenu a pres
feku Charente v Rochefortu. Pro gondolovy
most pfes feku Loiru v Nantes, obr. 36, bylo pro
vedlejsi pole na kazdé strané k dispozici pouze
25 m [2.21]. Ztoho dlvodu nebylo mozZno
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postavit klasicky visuty most, ktery se do té
doby pouzival. Proto Arnodin vybral systém
podporovany pouze zavésy a pouzil konzolovou
konstrukci. Stfedni nosnik dlouhy 35 m o
hmotnosti 46 t byl z pontond vyzvednut dvéma
jerdby, z nichz kazdy byl osazen na konci obou
konzolovych ¢asti mostu, a umistén do své
definitivni polohy. Na konci kotevnich zavésu ve
vedlejsich polich byly ukotveny obrovské zdéné
bloky. Tento navrh a vystavba byly
Arnodinovym obrovskym Uspéchem.

Dals$i Arnodinlv gondolovy most dosahl
rekordniho rozpéti 197 m, ale konstrukce se
vratila ke starSimu, smiSenému systému.
Soustredéné zatiZzeni o hmotnosti az 117,5 tun
vyzadovalo spojity nosnik bez kloubl a bez
stfedniho, jefdbem osazeného nosniku. V roce
1985 byl most uzavien, ale o deset let pozdéji
doslo po ddkladné rekonstrukci kjeho
opétovnému otevreni.

Gondolovy most pres stary pristav v Marseille je
posledni ukazkou Arnodinovy prace, obr. 37
[2.22]. Konstrukéni systém je podobny mostu
v Nantes, a to vcéetné vyhradniho pouziti
zavésl, konzolového systému a stfedniho
nosniku, obr. 38.

Gondolové mosty byly budovdny az do 20. let
minulého stoleti, uz ale ne jako zavésené
mosty. PFedstavuji druhy pokus dosahnout
moderniho zavéSeného systému, ktery byl
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THE BROOKLYN BRIDGE

MOST PODLE STUDENTA FAST VUT

Uvodni prehled

Most Brooklyn Bridge je prvnim ocelovym visu-
tym mostem v Americe. Stavebni prace byly
zahdjeny 3. ledna 1870 a skoncily o 13 let poz-
déji. Most vytvofil velmi vyznamné obchodni
spojeni pres reku East Bay River mezi tehdejSimi
vzkvétajicimi mésty New York a Brooklyn. Mno-
ho lidi v té dobé Zilo na Manhattanu, zatimco v
Brooklynu byla vétSina pracovnich pfileZitosti.
Dnes se pres most piepravi okolo 100 000 lidi
za den.

Rozpéti mostu je témér 490 metr. Most dosa-
huje vysky 91 m nad hladinou vody a je 24 m
Siroky. Je povaZovan za technicky zdzrak své
doby a je pfirovndvan k Velkym pyramidam v
Egypté.

Hlavnim inZenyrem tohoto projektu byl zpoc¢at-
ku John Augustus Roebling, ktery mél mnoho
zkusenosti s visutymi mosty a také vlastnil spo-
leCnost, kterd vyrabéla visuté kabely ze Zeleza a
pozdéji z oceli. Nane§tésti zemfel po zranéni na
stavbé v pocatecni fazi projektu v cervenci
1869. Vystavbu mostu po ném prevzal jeho syn
Washington Roebling, ktery se od svého otce
mnoho naucil pfi jejich spolupraci na predcho-
zich projektech. Studoval technologii kesonl v
Evropé a mél na tu dobu velmi vzacné znalosti o
visutych kabelech, které ziskal v prlibéhu prace
pro otcovu spolecnost — coz ho délalo spravnym
muzem na spravném misté.

Plvodni ndklady na stavbu mostu byly odhad-
nuty na 10 800 000 dolard, cozZ v té dobé byla
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A BRIDGE BY A STUDENT OF BRNO UNIVER-
SITY OF TECHNOLOGY

The Introductory Overview

The Brooklyn Bridge is the first steel suspension
bridge built in America. The construction works
began on January 3, 1870 and finished 13 years
later. The bridge created a significant trade
connection over the East Bay River between
two former expanding cities of New York and
Brooklyn. Many people lived in Manhattan,
while there were many work opportunities in
Brooklyn. Nowadays, around 100 000 people
travel through the bridge in one day.

The bridge span reaches almost 1 600 feet. The
bridge towers nearly 300 feet above the water
level and is over 80 feet wide. It is considered
to be a technical wonder of its era and com-
pared to the Great Pyramids of Egypt.

The Chief Engineer of this project was originally
John Augustus Roebling who had tremendous
experience with suspension bridges and owned
a company that manufactured suspension ca-
bles from iron and lately from steel. Unfortu-
nately, the construction of the bridge claimed
his life right after its beginning in July of 1869.
His son, Washington Roebling, who had been
cooperating with and learning from his father,
took over the Brooklyn Bridge construction. He
studied caisson techniques in Europe and had
the rare knowledge about suspension cables
from working in Roebling’s company, which
made him the perfect man for the job.

The original costs for the bridge construction
were estimated to 10 800 000 dollars, making it
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obrovska suma. Obé mésta si to ani pfi spolec-
ném rozpoctu nemohla dovolit, ale nastésti se
do projektu vloZily banky s ¢astkou vice neZ pét
milion dolar(. V pribéhu stavby se konecné
naklady vySplhaly az na 15 500 000 dolar(. Tyto
dodatecné naklady byly zplsobené jak kompli-
kacemi v prlbéhu praci, tak zdsahy federalni
vlady, kterd trvala na zvySeni a rozsifeni mostu
(0 8%).

Z3klady

Zaklady mostni konstrukce byly zhotoveny po-
moci kesond. Hlavnim cilem bylo dosdhnout
pevného skalniho podlozi, které by slouzilo jako
spolehlivy zaklad pro mostni pilife. Keson si
mulzZeme predstavit jako potdpécsky zvon, vyro-
beny ze dreva a oceli, krabicového tvaru bez
dna, s tézkou stfechou a pevnymi boc¢nimi sté-
nami. Do tohoto ,zvonu” byl pumpovan stlace-
ny vzduch k udrZeni fi¢ni vody vné kesonu.

Stlaceny vzduch dale umoznil ruéni vykopy dél-
nikd, ktefi tézili hlinu, bahno a kameny ze dna
feky na dné kesonu. VytéZeny materidl poté
putoval ven z kesonu materidlovou Sachtou.
Bocni stény kesonu byly v dolni ¢asti zizené a
zesilené ocelovym platem s ostrou hranou,
kterd pronikala do zakladové pUdy.

Drfevéna stfecha kesonu byla zatizena velkou
hmotnosti kamen(. To umoznilo pokles kesonu
do fi¢niho dna pod bocnimi sténami, zatimco
byla téZena zemina ze dna kesonu a material
byl posilan Sachtou ven. Jakmile keson dosahl
skalniho podlozi, byl vyplnén betonem a zaklad
pro pylon byl hotovy.

Pfed vstupem do kesonu museli délnici projit
tlakovou komorou, kterd umoznovala vyrovna-
vani tlaku v kesonu s atmosférickym tlakem na
povrchu. Stlaceny vzduch musel byt pumpovan
nepfetrzité po dobu 30 minut. Dobrd kvalita
vzduchu byla pro praci délnikG uvnitf kesonu
velmi dilezita.
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a very expensive construction. The cities com-
bined could not afford it, but fortunately the
banks joined in and added more than five mil-
lion dollars to the budget. As the construction
continued, the final costs increased up to
15 500 000 dollars. These additional costs were
caused both by complications during the works,
and by the federal government, which insisted
on making the bridge taller and wider (by 8%).

The Foundations

The foundations of the bridge were built with
the use of caissons. The main construction fo-
cus was to reach the bedrock, which would
then serve as a strong foundation for the piers.
The caisson can be imagined as a diving bell
made of wood and iron, with a shape as a bot-
tomless box, heavy roof and stiff side walls. A
compressed air was pumped into this structure
to keep the water from the river outside of the
caisson. The presence of compressed air also
allowed the hand digging of workers who were
removing soil, mud and boulders from the river
bed at the bottom of the caisson. The excavat-
ed material was moved out of the caisson
through a material chamber. The side walls of
the caisson were narrowed at the lowest part
and strengthened with a sharp metal plate,
which permeated into the foundation soil. The
wooden roof was loaded with a huge weight of
stone. This allowed for the caisson to descend
into the river bed, while the earthen soil was
being moved out. When the caisson reached
the bedrock, it was filled with concrete and the
foundation for a bridge tower was finished.

Before coming into the caisson, the workers
had to go through a decompression chamber,
which allowed the pressure in the caisson to be
adjusted to the atmospheric pressure. The
compressed air had to be pumped in steadily
and continuously for about half an hour. The air
quality in the caisson was crucial for the works.
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Pfiblizna pracovni doba jedné smény délnikl pfi
vykopovych pracich byla dvé hodiny, s prestav-
kou pfriblizné kazdych 10 minut. Po dokonceni
smény museli délnici projit znovu tlakovou ko-
morou. Vétsina délnikd byli imigranti, ktefi hle-
dali praci ve méstech. Za praci v kesonu dostali
dobfe zaplaceno, nicméné mnoho z nich trpélo
tzv. kesonovou nemoci.

Kdyz tlak v kesonu pfi vykopovych pracich do-
sahl hodnoty 165 474 Pa (atmosféricky tlak je
101 325 Pa), Washington Roebling nafidil speci-
alni opatreni na zdkladé lékarskych studii o de-
kompresni (kesonové) nemoci. Cim hloubgji
klesal keson, tim vétsi tlak pdsobil na délniky.
Prvni obéti kesonové nemoci se objevily pfi
tlaku 234 421 Pa. To pfinutilo Roeblinga zastavit
dalsi vykopy, i kdyz jesté nebylo dosazeno skal-
niho podloZi. Dalsi komplikaci pfi téZbé materia-
lu z ficniho dna byl vyskyt tekutého pisku —
jemnozrnného pisku, ktery byl tak zhutnény, Ze
meél vlastnosti tvrdého kameniva a velmi ne-
snadno se tézil. Na druhou stranu Roebling
spocital, Ze tento jemnozrnny pisek v hloubce
24 metr( pod ficnim dnem bude schopen udr-
Zet mostni konstrukci a bude fungovat jako
spolehlivé podloZi.

Nékolikrat se stalo, Ze se pod ocelovym platem
bocnich stén zasekly vétsi kameny a bylo velmi
sloZité dostat je pry¢. Pokud ovsem vykopy pro-
bihaly v poradku a v cesté nebyly Zadné prekaz-
ky, pak dochazelo ke kontinualnimu sedani ke-
sonu rychlosti 10 cm za den.

Pylony

Pouzivani kesond bylo nejnebezpecngjsi c¢asti
vystavby brooklynského mostu, avsak realizace
jeho pylonl se ukdazala byt ¢asové nejnarocnéj-
$i. Prvnim byl Brooklyn Tower dokoncéeny v
kvétnu 1875. Jeho vyska je 85 m nad hladinou
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Approximate work time for one squad of work-
ers was two hours, with a break every ten
minutes. When their job was done, the workers
had to go again through the decompression
chamber. Most of the workers were immigrants
looking for a job in the cities. They were offered
a good salary for working in the caissons, how-
ever, many of them suffered the so-called de-
compression sickness. When the pressure in
the caisson reached 165 474 Pa (standard at-
mospheric pressure is 101325 Pa), Washington
Roebling ordered special regulations based on
doctor’s study of the decompression sickness.
The deeper the excavation was, the bigger
pressure was affecting the workers. At the
pressure of 234 421 Pa, the first victims of the
decompression sickness started to appear. This
persuaded Roebling to cancel further digging,
even though the bedrock had not yet been
reached. Another problem that occurred during
the digging was a quicksand — fine-grained sand
so compacted, that it had the properties of a
hard stone and its excavation was not easy. On
the other hand, Roebling calculated that the
compressed sand that is situated at the depth
of 78.5 feet below the river bed is sufficient
enough to hold the bridge and work as a relia-
ble foundation soil. Sometimes it happened
that the bigger boulders got stuck under the
cutting edge of the side wall and it was very
complicated to pull them out. However, if there
were no obstructions in the way of the cutting
edges, the caisson settled continuously with the
rate of 4 inches in 24 hours.

The Towers

The caissons were the most dangerous part of
the Brooklyn bridge construction, however, the
bridge towers proved to be the most time con-
suming. The first one was the Brooklyn Tower
finished in May 1875. Its height is 278 feet
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feky a 96 m od zakladu po vrchol. Fasada je
tvofena Zulou a modrym vapencem. Mostovka
prochazi ve vysce 36 m dvojici klenutych pri-
chodd v zédkladné Sirokych 10 m. Prvni vrstva
zdiva pylonu leZi na stfeSe kesonu tloustky 4,6
m, ktera je vyrobena z trdmcl z borového dre-
va. Stfechu podporuje 72 zdénych pilitd o vysce
2,9 m. Zbytek kesonu je vyplnén betonem.

Pylon New York Tower, dokoncen v cCervenci
1876, je 0 0,9 m $§irsi a zasahuje hloubéji do
ficniho dna, kde je v kontaktu s vrstvou skalniho
podlozi. Tloustka stfechy kesonu pro tento py-
lon byla zvétSena na 6,7 m z nutnosti unést
vétsi hmotnost. Celkova vyska pylonu je 107 m.
Z4dnd z véZi dodnes nedosahla vétsiho sedani
nez pdl metru.

Visuté kabely

Vétsina visutych kabell byla vyrobena v zavodé
spolec¢nosti Roebling Company. Pozemky této
spolecnosti pokryvaly témér 5,7 hektarl puady,
soucasti bylo pét vyroben a budovy pro 350
zaméstnancl. Tato spole¢nost vyrabéla tfi ¢tvr-
tiny celkové produkce visutych lan v zemi.

Prvni visuty kabel byl nejprve upevnén na Bro-
oklyn Tower, poté dopraven lodi na druhou
stranu feky, kde byl vyzdvizen a pfipevnén k
hlavé pylonu New York Tower. Nasledovalo
vyzdvizeni dalsich lan o prliméru 1,9 cm pouzi-
tych pro pojezd jezdce.

Nasledné se na konstrukci ptFipevnilo nosné
lano vynasejici dalsi, mensi lana o prdméru 5,7
cm. Tato mensi lana slouZila jako podpora pro
lehké ploSiny, které délnici pouZivali pfi navijeni
lan do masivnich kabeld.

Dalsim krokem bylo postavit pési mulstek se
zabradlim. Jako podpulrny systém mdstku slou-
Zila ve vertikalnim sméru dvé ocelova lana, a v
horizontalnim sméru dalsi dvé lana pUsobici
jako zajisténi proti preklopeni mdstku pfi zati-
zeni vétrem.
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above high water mark and 316 feet from the
foundation to the tower top. Its facade is
formed by granite and blue limestone. The two
archways of the roadway are each 117 feet high
and 33 feet thick at the base. The first layer of
masonry lies on 15 feet thick caisson roof made
of pinewood beams. There are 72 brick pillars,
9.5 feet high, supporting the roof. The rest of
the caisson is filled with concrete. The New
York Tower, finished in July 1876, is 3 feet wider
and it extends further below high water mark
and reaches some layers of bedrock. The roof
of the caisson for this tower was increased to
22 feet due to the necessity to support greater
weight. Total height of the tower is 350 feet.
Neither of the towers has yet settled more than
half meter.

The Suspension Cables

The suspension cables were mostly created by
the Roebling mill. The company’s grounds cov-
ered nearly 5.7 hectares of land, including 5
rolling mills and buildings for 350 employees.
The company manufactured three quarters of
the total wire rope production of the country.

The first suspension cable was at first attached
to the Brooklyn Tower, then transferred to the
other side of the river by a boat, where it was
lifted up and fastened to the head of the New
York Tower. Then another two wire ropes with
the diameter of 0.75 inches were hoisted. This
allowed the use of a second traveler. Right after
that a heavier rope was fastened to the struc-
ture. Its function was to support other smaller
wire ropes of 2.25 inches in diameter, which
were to be hauled over it. The latter served to
hold the light frame platforms, necessary for
the workers when winding the wires for the
great cables.

The next step was to build up a footbridge with
handrails. To form a support system, two sup-
porting cables were needed in the vertical di-
rection and another two cables in the horizon-
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Jakmile byly vSechny tyto pfipravné prace hoto-
vy, vystavba se mohla posunout do faze navijeni
kabel(.

Nejprve byl v misté ukotveni na Brooklynské
strané umistén velky navijak s ocelovymi lany.
Jeden konec lana byl zachycen k jezdci. Tim, jak
se jezdec pohyboval smérem k druhému kotev-
nimu mistu, se lano uvolfiovalo z navijaku a bylo
dopravovano na své misto v konstrukci mostu
podél navadécich lan.

V tomto procesu bylo velmi ddlezité, aby se
lano kazdych patndct metr( privazalo k navadé-
cimu lanu. Tim se zabranilo prlvésiim nosného
lana a zajistilo se tak jeho presné umisténi v
konstrukci. Privazovani méli na starosti délnici u
navijaku na Brooklyn Tower.

Hlavni inZenyr

| takovy vyznamny inZenyr, a navic jediny ve
svém oboru s praktickou znalosti technologie
visutych kabell, nebyl usetifen obcasnych Utokl
na svoji osobu a zpochybrovani jeho konani.
Faktem bylo, Ze mél pfiznaky kesonové nemoci
a také uz nebyl nejmladsi, a proto byla zpo-
chybriovédna hlavné jeho schopnost dokondit
stavbu mostu. Washington Roebling byl také
obvinén ze stretu zajm(, jelikoz zastaval funkci
hlavniho inZenyra a zdroven funkci hlavniho
dodavatele visutych kabelQ. Branil se tim, Ze v
Americe neni nikdo jiny, kdo by dokazal dodat
visuté kabely v potfebné kvalité, coZ mohla byt
naprostd pravda vzhledem k jeho mnoholetym
zkusenostem s vyrobou téchto kabell. Tento
argument vSak nebyl dostacujici, a proto byl
odvolan z funkce hlavniho dodavatele. Prozatim
se tedy musel vénovat pouze své ¢innosti jakoz-
to hlavni inZenyr vystavby. Vyroba kabell presla
na jinou spolecnost, kterda méla velky zdjem
tuto zakazku ziskat.
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tal direction to prevent overturning of the foot-
bridge due to wind actions. When all of these
preparatory works were finished, the construc-
tion could move on to the cable spinning phase.

At first, a big reel of wire was placed on the top
of the Brooklyn Anchorage. One end of the wire
reel was lashed to the traveler. When the trav-
eler started to move towards the New York
Anchorage, the reel of wire was slowly un-
wound and the wire rope was being transport-
ed along the guide ropes to its position in the
bridge structure. It was important that every 50
feet the wire rope was lashed to the traveler
rope to keep the transported wire rope from
sagging and to achieve its accurate position in
the structure. This was done by the workers
stationed next to the wire reel at the Brooklyn
Tower.

The Chief Engineer

Not even such a significant engineer and the
only one in his field with practical knowledge of
suspension cable technology was spared of
attacks on his personality and occasional ques-
tioning of his actions, considering especially his
inability to finish the construction of the bridge
while getting older and having symptoms of the
decompression sickness. Washington Roebling
was also struck by the fact, that he is the Chief
Engineer and simultaneously the main supplier
of the suspension cables. In his defense, he
stated that his company is the only one capable
of manufacturing quality suspension cables for
the bridge, which could have been absolutely
true due to his experience and years of produc-
tion of these cables. However, considering this
conflict of interests, Roebling had to withdraw
the cable supply of his company and focus sole-
ly on his Chief engineer position. The produc-
tion of the cables passed onto another compa-
ny which had a great interest in getting this
production contract. After a few months of
supplies it was found out that the suspension
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Po nékolika mésicich se ovsem ukazalo, Ze tato
nova dodavatelskd spolecnost dodava do most-
ni konstrukce lana z nekvalitni oceli. Jakmile
jejich lana prosla kontrolou kvality, tak se pred
dodanim na stavbu vyménila za lana horsi kvali-
ty. Po tomto nepfijemném zjisténi byla vyroba s
omluvou navracena Roeblingové spolecnosti.
Nekvalitni lana uZ byla bohuzel zakomponovéna
ve visutych kabelech mostu a jiz nemohla byt
odstranéna.

V urcité dobé béhem vystavby kesond nemohl
Washington Roebling kvali zdravotnim potizim
plnit svoji funkci hlavniho inzenyra. JelikoZ od-
mitl spolupracovat s kymkoliv jinym, vedeni
projektu prevzala jeho zena Emily. Méla kvalitni
vzdélani v oblasti navrhovani a mechaniky
mostnich konstrukci, hlavné diky Washingtono-
vi, a s projektem si poradila vyborné. Po tuto
dobu byla neoficidlni hlavni inZzenyrkou.

Problémy ve vystavbé

Jednim z nejvétsich problém pfi vystavbé mos-
tu Brooklyn Bridge byl poZar, ktery se vyskytl v
konstrukci brooklynského kesonu. Tento poZar
malem celou realizaci mostu zastavil. Zasadnim
problémem bylo, Ze poZar vznikl uvnitf stfechy
kesonu, kde se nepozorované Sifil. Kdyz délnici
poprvé spatfili kouf, stfecha uZ horela nékolik
hodin.

Tento problém bylo tfeba rychle vyresit, aby
nedoslo k dalSim ztratdm. Keson byl kompletné
zaplaven. Jakmile se pracovni prostredi uvnitf
kesonu dalo do plvodniho stavu, tak mohli
délnici pokracovat ve vykopech fi¢niho dna,
ovsem s vyraznym zpozdénim.

Prihradova konstrukce

Pravdépodobné nejvétsim problémem tykajicim
se navrhu mostu bylo pro Roeblinga vyresit
konstrukci pfihradoviny mostu Brooklyn Bridge.
Pfihradovina byla navriena jeho otcem v pU-
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cables produced by this company for the bridge
construction were filled with many false wires.
These were inserted into the cable after the
inspection while some of the quality wires were
taken away to be used again in the next sus-
pension cables. After these unpleasant findings,
the cable production was returned to
Roebling’s company with an apology. Neverthe-
less, the poor quality wires were already in-
stalled in the bridge main suspension cables
and thus could not have been removed.

There was a time during the caisson construc-
tion when Washington Roebling could not fulfill
his duties as the Chief engineer because of his
health issues. Because he refused to deal with
anybody else, his wife Emily took over the pro-
ject. She was well educated, thanks to Washing-
ton, in the bridge design and mechanics and
she did very well with the construction. She was
the unofficial Chief engineer for that period of
time.

The Construction Complications

One of the biggest troubles during the Brooklyn
Bridge construction, that almost stopped the
whole construction, was a fire in the Brooklyn
caisson structure. The problem here was the
fact that nobody could see the fire because it
was developing inside the roof of the caisson.
When the workers saw the smoldering, the roof
was already on fire for a few hours. The solu-
tion had to come as fast as possible taking into
account no further casualties. The whole cais-
son was fully flooded. As soon as the environ-
ment inside the caisson was restored, the
workers could continue excavating the riv-
erbed. However, with a significant delay.

The Truss Structure

Probably the biggest dilemma for Roebling con-
cerning the bridge design was to assess the
truss structure of the Brooklyn Bridge. The truss
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vodnich planech pfed zahdjenim stavebnich
praci. Vzhledem ke zménam v konstrukci musel
byt jeji ndvrh upraven. Washington Roebling
musel zhodnotit vSechny moZnosti navrhu tak,
aby prihradovina spolupUsobila s dalsimi ¢astmi
mostni konstrukce.

Navrh prihradoviny zahrnoval mnoho faktor(.
Na jedné strané se Roebling snazil zjednodusit
jeji vyrobu, transport a realizaci. Dale zamyslel
snizit celkovou hmotnost pfihradové konstruk-
ce. To by vedlo ke snizeni tlaku na nosné zdivo.
Také chtél, aby referenéni plocha na ucinky
vétru byla co nejmensi. Na druhé strané musela
pfihradovina spolehlivé pfenést zatiZzeni od
vysokého napéti za ohybu, coz slo proti vétsiné
pfedchozich bodd.

Jednou z moznosti, jak snizit tlak na zdivo a
zaroven snizit plochu konstrukce na ucinky vét-
ru, se zddlo byt snizeni vysky prifezu, tim pa-
dem sniZeni hmotnosti a zvySeni napéti v zele-
ze. Existoval ale i druhy zpUsob, jak dosahnout
snizeni hmotnosti konstrukce a zachovat jeji
unosnost — nahradit Zelezo za leh¢i material,
jako napfiklad ocel.

Toto nahrazeni se zddlo byt vyhodné pouze u
dolnich pasu prihradoviny, ale to samotné staci-
lo k potfebnému snizeni hmotnosti. Ve spodni
¢asti prihradoviny bylo ndsledné co nejvétsi
mozné mnozstvi Zeleznych ¢asti nahrazeno za
Casti ocelové. Vcasné dokonceni prihradovych
konstrukci bylo velmi dllezité, nebot na ¢astec-
né dokonleném mosté méla byt vystavéna
Zeleznice.

V této fazi vystavby jeSté most nebyl schopen
unést hmotnost lokomotivy, takze vlak byl tvo-
fen pouze z vagénd, které byly pretahovany z
jednoho konce mostu na druhy pomoci kabel(
a motor(, které byly umistény na pylonech.
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system was designed by his father, John Augus-
tus Roebling, before the construction works
started. Now, the design had to be readjusted
to include changes of the bridge structure.
Washington Roebling had to evaluate all possi-
ble options for the truss to fit properly into the
bridge structural system.

There were many factors to consider. On the
one hand, Roebling tried to simplify the truss so
that the production, transport and erection
were accomplished easily. Then he thought
about lowering the aggregate weight of the
truss structure. This would have lead to a lower
pressure on the load-bearing masonry. Fur-
thermore, he wanted the wind contact surface
to be as low as possible. On the other hand, the
truss had to reliably withstand the high bending
stresses, and that went against most of the
previous points. One possibility how to reduce
the pressure on masonry and lower the wind
surface seemed to be to lower the height of the
cross-section, thus decreasing the weight of the
truss, and to increase force per inch® in the
iron. There was another way, however, how to
reduce the weight and still sustain the bending
capacity of the truss — to replace iron with a
lighter material, such as steel.

The replacement was advantageous only for
the lower truss, but that alone was sufficient to
gain reduction of weight. In the lower truss, as
much as possible of iron was replaced by the
steel material. It was very important to finish
the construction of the trusses early because a
railway was to be established on the partially
finished Brooklyn Bridge.

At the beginning, the bridge was not able to
bear the weight of a locomotive, so the com-
muter trains were formed only by cars, which
were pulled back and forth along the railway
from Brooklyn to New York by cables attached
to engines at the bridge towers.
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Po svém dokonceni dokdzal most samoziejmé
nést plné zatiZzeni Zelezniénimi soupravami a
automobilovou dopravou.

Otevreni mostu

Most Brooklyn Bridge byl formalné otevien ve
Ctvrtek 24. kvétna 1883. Byla to konstrukce
odraZejici zakladni principy a vize tehdejsich
obyvatel vyznamnych mést New Yorku a Brook-
lynu. Tato mostni konstrukce je dodnes povazo-
vana za narodni symbol a velky technicky div
pramyslové éry.

After the construction works were finished, the
bridge could of course carry full dynamic load-
ing from the trains with locomotives and from
the vehicular traffic.

The Bridge Opening

The Brooklyn Bridge formally opened on May
24, 1883. It was a construction reflecting the
morality and vision of the contemporary popu-
lation inhabiting the two great cities of New
York and Brooklyn. This bridge structure is
nowadays still considered of national im-
portance and a great technical wonder of the
industrial era.
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Dalsi zajimavé zdroje, volné dostupné na internetu/

other interesting sources, freely accessible on the

internet:

https.//www.youtube.com/watch?v=F6EXZWUntS4

http://collections.mcny.org/C.aspx?VP3=SearchResult&V

BID=24UAYWRT89RK2&SMLS=1&RW=1366&RH=643

http://www.nyc.gov/html/dot/html/infrastructure/brook!

yn-bridge.shtml|
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vesele mosty

dievéna stavebnice,
14 skute¢nych modelii

Mate moznost shlédnout stavebnici, jejiz jednotlivé dily lze pomérné snadno sestavit
do celkem 14 modelii typové odlisnych mostnich konstrukci, které vérné napodobuji redlné
mosty vcetné jejich zakladniho statického piisobeni. Stavebnice tak miiZe slouZit nejen
jako hracka, ale také jako vyukova pomiicka, nebot na jednotlivych typech mostii mohou byt
velmi jednoduse vysvétleny a pochopeny zdkladni statické a dynamické principy jednotlivych
typii konstrukci.

Stavebnice je také vhodnou pomiickou pro rozvoj kreativniho konstrukcniho mysleni, nebot
Jjednotlivé prvky stavebnice umozZiuji sestaveni také dalSich variant konstrukci dle fantazie
deti i dospélych, pricemz uspésné sestaveni nosného systému bez dodatecnych podpor (prvkii,
které nejsou soucasti stavebnice) rozviji statické mysleni.

Sestaveni jednotlivych modelit mostii navic neklade zZddné pocatecni vysoké pozZadavky
na odborné znalosti jejich ,, konstruktérii™, nebot' nespravné pochopeni principii chovani
konstrukce a tedy nespravné seskladani jednotlivych prvkii se na modelu okamzité projevi
viditelnou nefunkcnosti konstrukce. I metodou ,,pokusit a omylu“ tak Ize jednoduse usoudit,
které reseni je sprdavné a proc.

Konstrukce a design stavebnice jsou chranény CZ uzitnym vzorem ¢. 24734 a CZ
prumyslovymi vzory ¢. 35354 a ¢. 35350. Pro vice informaci navstivte Www.veselemosty.cz
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funny bridges

wooden construction set,
14 models of real bridges

We would like to present to you a box of construction set whose individual parts can be easily
assembled into 14 different models; each model contains different bridge construction. These
models represent faithful replicas of real bridges including their basic statics. The
construction set may therefore serve as a toy as well as a teaching aid, since the individual
types of bridges may provide a simple illustration of elementary static and dynamic principles
of the different types of constructions.

The construction set is also a suitable aid for development of creative construction thinking,
as the individual parts of the set allow for assembling of many other different types of
construction, depending on the imagination of children and adults as well. In addition to that,
successful assembly of the support system without further supportive elements (that are not
part of the set) develops static thinking.

Assembling individual models of bridges does not place any high initial demands on the
expertise of their “constructors” - inaccurate understanding of the construction principles, in
other words the incorrect assembly of individual components, immediately becomes apparent
in visible malfunction of the construction. Even applying “trial-and-error method” will
ultimately determine which solution is the correct one and why.

The set is based on real principles of bridge engineering. The construction and design of the
set are protected by Czech utility model number 24734 and by Czech industrial models
number 35354 and 35350. Please go to www.veselemosty.cz for more information.
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HISTORICKE MOSTY V USA  HISTORIC BRIDGES IN THE USA

Kde zacal V&s zdjem o historické mosty?

VZdy jsem mél mosty rad, dokonce i jako malé
dité. Vyrustal jsem v Port Huron v Michiganu,
ktery v té dobé — na to, jak malé mésto to bylo —
mél mnoho rozlicnych zajimavych mosti vcetné
pohyblivych silnicnich a Zeleznicnich mostd,
které se pri prujezdu lodi zvedaly, také tam byl
velky Blue Water Bridge a mnoho zajimavych
kovovych a betonovych mostu.

Nicméné konkrétni uddlosti, kterd zaZehla moji
vdseri, bylo zaloZeni HistoricBridges.org a foto-
dokumentace historickych mosti. Zejména zfi-
ceni opusténého ocelového prihradového mostu
Ford Road Bridge v Michaganu, ktery jsem znd-
val a jako dité mél moc rad. Nahla ztrdta tohoto
mostu mé sokovala, a vedla mé ke snaze zjistit,
jestli existuje vice takovych most(, které jesté
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ROZHOVOR S NATHANEM HOLTHEM,
zakladatelem a tvircem webu

INTERVIEW WITH NATHAN HOLTH,
founder and creator of the web

Where did your interest in historic bridges
begin?

I always liked bridges, even as a tiny kid. | grew
up in Port Huron, Michigan which at the time,
for a small city, had a wide variety of interesting
bridges including movable highway and railroad
bridges that raised for boats, as well as the very
large Blue Water Bridge, as well as many other
interesting metal and concrete bridges in the
area.

However, if a single event could be stated as my
reason for sparking my passion for starting
HistoricBridges.org and  photo-documenting
historic bridges, the finger could be pointed at
the collapse of an abandoned metal truss
bridge, the Ford Road Bridge in St. Clair County
Michigan, which | knew and loved since | was a
tiny kid. The sudden loss of this bridge shocked



http://HistoricBridges.org
http://HistoricBridges.org
http://www.historicbridges.org

e-mosty

stoji. Objevil jsem, Ze Ministerstvo dopravy
v Michiganu md webovou strdnku o historic-
kych mostech, zacal jsem ji navstévovat a foto-
grafovat prihradové mosty i dalsi druhy mosti
uvedené na této strance. Frith Road Bridge byl
jediny zbyvajici pfihradovy most v St. Clair
County v dobé kolapsu mostu, a byl vlastné
prvnim mostem, ktery jsem fotografoval
s umyslem ho zadokumentovat.

Webové stranky s fotkami zminénych mostti:

http://historicbridges.org/bridges/browser/?br
idgebrowser=truss/ford/
http://historicbridges.org/bridges/browser/?br
idgebrowser=truss/frith/

Jak zacalo HistoricBridges.org?

HistoricBridges.org bylo zaloZeno v cervnu
2003 pod ndzvem , Historické mosty v Michiga-
nu a jinde”. Pivodné to zacalo jako web, ktery
poskytoval fotky a informace o historickych
mostech v Michiganu a okoli, z cehoZ také vy-
plynul jeho pavodni ndzev. Od prvniho dne jsem
ddval diuraz na fotodokumentaci mostu, a to
Vv co nejvétsi mozné mire, jednak celkové foto,
ale i fotky detailt, které ukazovaly konstrukci a
stav mostu. A také jsem jiZ od zacdtku obhajo-
val historické mosty- prostfednictvim komuni-
kace s vefejnosti i s vybranymi ufedniky.

Pozdéji jsem se spojil s Rickem McOmberem,
dalsim nadsencem do historickych mostl a
fotografem, a spolecné jsme rozsifili geografic-
ké pokryti webovych strdnek. Ndklady na ces-
tovani jsme rozloZili tak, Ze jsme podnikali delsi
cesty i mimo nds stdt, a webovd strdnka brzy
zacala obsahovat i mosty z okolnich statd. Zd-
roveri s tim se k ndm pfidal pan Luke Gordon,
nadsenec do historickych most( se vzdéldnim
vtomto oboru. Pan Gordon pfines| technické
znalosti a praktické zkusenosti, a tim se nase
webové stranky mohly posunout z pouhé foto-
dokumentace k odbornému webu, ktery také
poskytuje konzultacni a poradenské sluzby
tykajici se historickych mosti. V roce 2009,
zdroveri s rostouci oblasti pokryti a zvétsujicim
se rozsahem nabizenych sluzeb, se web , Histo-
rické mosty v Michiganu a jinde” prejmenoval
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me, and led me to wonder if there were more
bridges around similar to this one that re-
mained. | discovered that the Michigan De-
partment of Transportation has a historic bridge
website and began to visit and photograph the
truss bridges, and other types of historic bridges
listed on the site. The Frith Road Bridge also in
St Clair County was the only other remaining
through truss in St. Clair County when this
bridge fell, and was actually the first bridge |
photographed with the intention of document-
ing it.

Webpages with photos/info:
http://historicbridges.org/bridges/browser/?bri
dgebrowser=truss/ford/

http://historicbridges.org/bridges/browser/?bri
dgebrowser=truss/frith/

How did HistoricBridges.org begin?

HistoricBridges.org was founded in June of 2003
under the name Historic Bridges of Michigan
and Elsewhere. It originally began as a website
that provided photos and information for histor-
ic bridges in Michigan and nearby places, giving
rise to its original name, Historic Bridges of
Michigan and Elsewhere. From day one, | placed
a priority on photo-documenting bridges as
extensively as possible, including both overview
photos and detail photos which show the struc-
tural design and condition of a bridge. Also from
day one, | had a commitment to the advocacy of
historic bridges, through public awareness ef-
forts and communication with elected officials.

I later teamed up with Rick McOmber, another
historic bridge enthusiast and photographer, to
expand the geographic coverage of the website.
We combined the costs of travel to make longer
out-of-state trips, and the site rapidly began to
cover surrounding states. At the same time,
Luke Gordon, a historic bridge enthusiast with a
construction and engineering background,
joined the team. Gordon brought the technical
knowledge and hands-on experience needed to
allow the website to move beyond documenta-
tion and also provide consultation and advising
services for historic bridges. By 2009, amidst the
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na HistoricBridges.org. Ndzev je jednoduchy,
pfesto odrdZi nejen obsah webu, ale také roz-
sah rubrik a sluZeb, které nejsou nijak geogra-
ficky omezené. V soulasné dobé neni Luke
Gordon v rdmci HistoricBridges.org aktivni,
nicméné spolupracujeme se spolecnosti, kterd
opravuje staré mosty — Bach Steel. Zdroven je
muZeme doporucit v pripadé, kdy nékdo potre-
buje opravit stary kovovy most.

Co Cini HistoricBridges.org unikdtnim a specidl-
nim?

Zatimco HistoricBridges.org pokryva a obsahu-
je mnoho krdsnych historickych betonovych a
kamennych mostd, vZdy jsme za prioritu pova-
Zovali velmi zajimavy, ale bohuzel ¢asto opomi-
jeny typ historického mostu, a tim je kovovy
pfihradovy most. Unikatni je také to, Ze neuvd-
dime zZddné drevéné kryté mosty a to navzdory
skutecnosti, Ze jsou v centru verejného uznani
a jsou zndmeé. Ve Spojenych stdtech jsou histo-
rické drevéné kryté mosty dobre zachované,
zatimco osudem vétsiny historickych kovovych
prihradovych most( je demolice a ndhrada.

Ndsledkem toho se HistoricBridges.org zamé-
fuje na kovové prihradové mosty, abychom
ukdzali, Ze si tyto mosty zaslouZi pozornost a
ochranu. Nasim druhym zamérenim jsou beto-
nové mosty, protoZe jejich osud je asto jen o
mdlo lepsi.

KdyZ fotografuji most pro HistoricBridges.org,
nedéldm jen fotky, které by ukazovaly most
jako celek. Také délam desitky fotek, které
ukazuji rizné c&dsti mostu. Pouze kdyZz jsou
vidét detaily mostu, mizeme piné porozumét
jeho ndvrhu a konstrukci, Casto je vidét i histo-
rie mostu, jaké zmény most v pribéhu casu
prodélal a jaky je jeho soucasny stav.

Moje webové stranky také obsahuji vyprdvéni
s diskuzi ke kazZdému uvedenému mostu;
v téchto komentdrfich naleznete obhajobu zd-
chrany historickych mostt a také kriticky po-
hled na situaci, kdy zdchrana pfisla pozde — at
uz proto, Ze most nebyl sprdvné udrZovadn,
nebo byla napldnovdna demolice. Tyto dvé
rubriky, detailni fotografie a nekompromisni
zdvazek chrdnit mosty jsou to, co déla Histo-
ricBridges.org unikdtnim ve srovndni s ostat-
nimi webovymi strdnkami na internetu.
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growing coverage area and range of services
offered, Historic Bridges of Michigan and Else-
where was renamed to HistoricBridges.org. The
name is simple, yet reflects not only a strong
web presence, but a range of features and ser-
vices that are not restricted to a geographic
location. Today, Luke Gordon is not as active
with HistoricBridges.org, however today we
collaborate with a company that restores old
bridges, Bach Steel, as our go-to recommenda-
tion for when someone needs help restoring an
old metal bridge.

What Makes HistoricBridges.org unique and
special?

While HistoricBridges.org provide coverages
and advocacy of many beautiful historic con-
crete and stone bridges, we have always placed
a first priority on a very interesting but often
neglected type of historic bridge, the metal
truss bridge. At the same time, we do not fea-
ture any wooden covered bridges, despite the
fact that they receive widespread public acclaim
and notoriety. In the United States, historic
wooden covered bridges are all preserved, while
the fate of most historic metal truss bridges is
demolition and replacement. As a result
HistoricBridges.org focuses on metal truss
bridges to show that these metal truss bridges
are just as deserving of attention and preserva-
tion. Our second focus is on concrete bridges, as
their fate is often little better.

When /

photograph  a
HistoricBridges.org, | don’t just take a few pho-
tos showing the bridge as a whole. | also take
dozens of photos showing the various parts of
the bridge. Only by seeing the details of the

bridge  for
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Unikatni je také pokryti Kanady. Na Histo-
ricBridges.org je vétsina mostu ze Spojenych
statl, ale i dost velké mnoZstvi z Kanady,
zejména z Ontaria. Kanadské historické mosty
nejsou nijak zvldst na internetu, takZe nase po-
kryti je pomérné jedinecné.

A zavérem, velice pySni jsme na nase pokryti
Chicaga, Illinois, coZ je treti nejvétsi mésto
v USA. Zddnd jind webovd strdnka nemd takto
rozsdhlé pokryti tykajici se historickych mostu
v Chicagu. Chicago md mnoho druhl téchto
mostu, ale ze vSech mést na svété md nejvice
pohyblivych most(, které se pro prujezd lodé
zvedaji. Na HistoricBridges.org najdete spoustu
fotek, videi a dokonce i historické fotky téchto
mostu, a také Zivotopisy inZenyri a zhotovitel
téchto mosta.

Jakd je vase soucasnd profesni zkusenost?

Jsem bakaldfem uméni se zkouskami z politic-
kych véd a historie. Mdm vice jak deset let zku-
senosti prdce s historickymi mosty, kdy je zdro-
veri studuji. Od roku 2008 jsem na dobrovolnic-
ké bdzi spolupracoval s mnoha odborniky
v oblasti historickych most a/nebo jimi byl
najat. Pracuji na webovych strdnkdch, fotogra-
fuji, vyhleddvém mozZnosti dotaci, zkoumdm
historické mosty, dokumentuji je pro Vern
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bridge can you not only understand the design
and construction of the bridge, you often can
see the history of the bridge, what changes
have been made over time, and what its current
condition is. My website also includes a narra-
tive discussion for each bridge listed, and in
these discussions | have written narratives that
strongly advocate for the preservation of histor-
ic bridges, and are also strongly critical of situa-
tions where preservation has fallen short,
whether the bridge has not been maintained, or
has been planned for demolition. These two
features, detailed photos, and uncompromising
commitment to preservation are what makes
HistoricBridges.org unique compared to other
bridge websites on the Internet.

Another unique feature is our coverage of Can-
ada. While most of the bridges on
HistoricBridges.org are in the United States, a
good number are also in Canada, especially the
province of Ontario. The historic bridges of Can-
ada have not really been extensively covered on
any other website on the Internet, and so this
coverage is particularly unique.

Finally, our coverage of Chicago, Illinois, the
third largest city in the United States is one of
our proudest achievements. No other website
on the Internet features such extensive cover-
age of Chicago’s historic bridges. Chicago has
many types of historic bridges, but is best
known for having more movable bridges that
raise for boats than any other city in the world.
HistoricBridges.org has numerous photos, vide-
os, and even many historical photos of these
bridges, as well as biographies of the engineers
and contractors who built these bridges.

What is your personal professional experience
today?

I hold a Bachelor of Arts in Secondary Education
with a Political Science Major and a History
Minor. | have over ten years of experience
studying and working with historic bridges.
Since 2008, | have volunteered and/or been
hired by a several experts in the historic bridge
field. | have done website work, photography,
grant-seeking, and historic bridge inspection /
documentation for Vern Mesler of VJM Metal
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Craftsman,coZ je znamy expert na opravu histo-
rickych mostd. Také jsem byl vyzvdan nadaci
Historic Bridge Foundation, abych se podilel na
mnoha ukolech vcetné vyzkumu historickych
mostu a konzultaci, prdci na webu, grafice a
také tvorbé jejich Ctvrtletniku. Také jsem spolu-
pracovat s Bach Steel, coZ je spolecnost, kterd
se specializuje na obnovu historickych kovovych
mostu. Bach Steel mi umoZnila nejenom fici
lidem, Ze je mozné tyto kovové prihradové mos-
ty zachranit, ale také je spojit s touto spolecnos-
ti, ktera to umi a déld to dobre.

Osobné jsem navstivil a pofidil fotodokumentaci
tisict starych a historickych most(. Prezentoval
jsem velké mnoZstvi historickych mosti a pora-
dal predndsky pro riznorodé skupiny lidi a také
jsem mél moZnost hovorit pri slavnostnich ce-
remonidlech. ProtoZe jsem clenem Spolecnosti
pro prumyslovou archeologii, mél jsem prezen-
taci na jejich kazdorocni konferenci.

Také pracuji s komunitami pro zdchranu histo-
rickych mostd, poskytuji jim rizné sluzby, jako
napfiklad pomoc pfi uvedeni mostu na seznam
v ramci ndrodniho registru historickych mostt,
zkoumam historii a ndvrh mostu, vedu komuni-
kaci pro jeho podporu, doporucuji odborniky,
ktefi nadm ddle pomohou a poradi. Také jsem se
ucastnil konzultacni skupiny pri 106 sekci, kterd
se zabyvala vytvofenim Prehledu historickych
mosti ve stdtech Pennsylvanie, Michigan, Mai-
ne, Indiana, Virginia, Missouri, New Hampshire,
Ohio, Kansas a stdt Washington. Sekce 106 je
vladnim procesem, kdy se rozhoduje o tom,
jestli ten dany historicky most ma byt demolo-
vdn a nahrazen, nebo spiSe zachovdn. V roce
2011 jsem byl povéren, abych napsal knihu
s ndzvem Mosty v Chicagu, kterd vySla v roce
2012.

Dékujeme za Vas Cas.

Autorem fotografii je Dave Michaels.
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Craftsman, a well-known expert in historic
bridge restoration. | have also been called upon
by the Historic Bridge Foundation for a variety
of tasks including historic bridge research and
consultation, website work, and graphics de-
sign, as well as producing their quarterly news-
letter the Historic Bridge Bulletin. | have also
collaborated with Bach Steel
(www.bachsteel.com) which is a company that
specializes in the restoration of historic metal
truss bridges. Bach Steel enables me to not only
tell people that it is possible to preserve historic
metal truss bridges, but to actually connect
them with a company that can do the job and
do it well.

I have personally visited and photo-documented
thousands of old and historic bridges. | have
given a number of historic bridges related
presentations and speeches to groups of varying
size, as well as speaking at historic bridge rib-
bon-cutting ceremonies. A member of the Socie-
ty for Industrial Archaeology, | have presented
at their annual conference.

I have also worked with communities to save
historic bridges by providing services such as
assistance getting a bridge considered eligible
or listed in the National Register of Historic
Places, researching and assessing the history
and design of a bridge, writing letters of sup-
port, and recommending experts for additional
assistance and support. | have also participated
as a consulting party for Section 106 Review of
historic bridges in the states of Pennsylvania,
Michigan, Maine, Indiana, Virginia, Missouri,
New Hampshire, Ohio, Kansas, and Washington
State. Section 106 is a governmental process
where decisions are made as to whether a his-
toric bridge might be demolished and replaced
or instead preserved. In 2011, | was commis-
sioned to author a book titled Chicago's Bridges,
which was published in 2012.

Thank you for your time.

Author of the photos: Dave Michaels
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CHICAGOS
BRIDGES

NATHAN HOLTH
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Paperback; July 2012; 64 pages
ISBN: 9780747811039

www.shirebooks.co.uk/store/Chicago%E2
%80%99s-Bridges 9780747811039

Reka Chicago rozdéluje Chicago na jizni a severni
Casti, a mosty, které ji predéluji, jsou proslavené
svym mnozstvim a krasou. Prvni byl postaven v roce
1832, coz bylo pouze 12 let poté, co se objevily prvni
pohyblivé mosty, a dnes se v Chicagu nachazi néja-
kych Sedesat pohyblivych mostd, coZ je celosvétoveé
nejvice. Tyto mosty, dokonce i v dnesni dobé, nabi-
zeji fascinujici pohled na rozvoj Chicaga, od drsného
mésta bez pravidel po predni mésto znamé svou
architekturou a kulturou. Tato barevna kniha
s mnoha fotografiemi ukazuje vyvoj vsech téchto
mostl, od plvodnich dfevénych konstrukci az po
Uzasné navrhy ocelovych konstrukci 20. stoleti, které
prispély k celosvétové proslulosti Chicaga. Kniha
,Chicago’s Bridges” nejenom davéd ¢tendrlim moz-
nost dozvédét se o téchto unikatnich pohyblivych
mostech, ale je také usporadana tak, aby Ctendfi
mohli podniknout virtualni prohlidku mostd, nebo —
jesté lépe — vzit si knihu s sebou jako privodce més-
tem. Kniha je napsana srozumitelné i pro ty, ktefi
maji pouze malé povédomi o navrhovani mostd, ale
presto je dostate¢né zajimavou i pro ty, kdo mostiim
rozumi.
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The Chicago River divides America’s Second City into
the North and South Sides, and the bridges that
span it are famous for their number and beauty.
With the first constructed in 1832, it was only twelve
years later that a movable bridge appeared, and
today Chicago is home to some sixty movable
bridges in all, the most of any city in the world.
These bridges even today offer fascinating glimpses
into Chicago’s development from rough-and-tumble
trading outpost to world-class city known for its
architecture and culture, and this colorful book with
many photos traces the evolution of them all, from
the original timber structures to the splendidly de-
signed twentieth-century steel structures that lend
Chicago much of the grandeur for which it is known
world-wide. Chicago’s Bridges is a book that not only
allows readers to learn about the unique movable
bridges in Chicago, but is arranged in a way that
readers can either take a virtual tour of the bridges,
or even better, bring the book with them on a visit
to the city to use as a tour guide. The book is de-
signed to be understandable to those with little
knowledge of bridge design, yet also of interest to
those with a background in bridges.
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Zelezni¢ni most
v Praze

Railway Bridge
in Prague

MOST OCIMA STUDENTA FSV CVUT

Zelezni¢ni most pres feku Vitavu
v Praze na Vytoni

Tento prazsky most nenese zadny oficidlni na-
zev, ale lidem se vzilo jeho oznaceni Zeleznicni
most a ten prijali za jeho vlastni. Obcas byva
podle svého umisténi také nazyvan Vytorisky
nebo VySehradsky. Pravé pohled na VysSehrad
k tomuto mostu patfi stejné jako Karlv most k
pohledu na Hradcany.
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BRIDGE AS SEEN BY CTU STUDENT

Railway Bridge over the Vitava River

in Prague — Vyton

This bridge does not have any official name; it
has become known by people as a railway
bridge and this is how people are familiar with
it. Sometimes it is called “Vytorisky” or “Vyse-
hradsky” due to its place. A special view of
Vysehrad belongs to this bridge the same way
as the Charles Bridge to the Prague Castle.

Traffic on the bridge

Po proudu Vltavy jde o paty praisky most (po
Zbraslavském, Radotinském, Branickém a Bar-
randovském), spojujici Vyton na pravém brehu
se Smichovem na birehu levém. Nachazi se na
trati z dnesniho Hlavniho nadrazi na Smichovské
nadrazi, necelych 400 m za v soucasné dobé
chatrajicim nadrazim Vysehrad.
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Traffic on the bridge

It is the fifth bridge down the Vltava River, con-
necting the district of Vyton on the right bank
with the district of Smichov on the left. It is
situated on the railway connection from the
current Main Railway Station to Smichov Rail-
way station, nearly 400 m (0.25 miles) after a
currently decaying railway station “VysSehrad”.
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Nytovany spoj ramového rohu; prarezy svislic a dia-
gonadl prihradového nosniku

Dnes dvoukolejny most je dopravné velmi vyti-
zeny, a i presto, Ze na svém misté nahradil pU-
vodni jednokolejny, uz nedostacuje soucasnym
kapacitnim pozZadavkim vlakové dopravy. Tvori
tak Uzké hrdlo branici vétsSimu zapojeni Zelez-
niéni dopravy do systému prazské MHD. Do-
pravni propustnost tohoto mista by méla zlepsit
planovana vystavba nového mostu.

Plvodni jednokolejny most vyrostl na tomto
misté mezi lety 1870, kdy byl poloZen zakladni
kamen, a 1872, kdy byl dokonlen a 15. srpna
oficialné uveden do provozu. Hlavnim staveb-
nim materidlem byla - dnes jiZz pro tyto Ucely
nepouzivana - svarkova ocel, z niZ byla vyrobe-
na nosna konstrukce. Tu tvofilo pét na pilite
ukladanych prihradovych primopasovych pros-

Riveted joint of the framed corner; sections of verti-
cal and diagonal elements of the truss beam

Today’s double-line bridge has very busy traffic
and even though it has replaced the original
single-line bridge it does not comply with the
requirements for railway traffic nowadays. Thus
it forms a bottleneck to bigger connection of
railway traffic with public transport system in
Prague. Traffic should be improved by planned
realisation of a new bridge.

The original single-line bridge grew in this place
between the years 1870, when the foundation
stone was laid, and 1872, when it was com-
pleted and on 15 August officially opened. The
main material from which the superstructure
was made is wrought steel - today it is not used
for such purposes. It was created by five
straight-chord truss beams laid on the piers

Kolejové upevnéni K a Ke; pohled na kolej na mosté

Rail fastening K and KE, view of the rail on the bridge
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tych nosnikl (z nichz jen ctyfi byly nad korytem
feky) délky 56,9 m a Sirky 4,3 m. Jelikoz ale brzo
kapacitné nedostacoval, musel se plvodni jed-
nokolejny most nahradit dvoukolejnym. Na to
se sice myslelo pfi realizaci spodni stavby a
staCilo by pouhé zdvojeni mostni konstrukce,
ale kvlli nedtveére v plvodni material a ve starsi
zpUsob zaklddani se sdhlo po kompletni pre-
stavbé. Po necelych 30 letech provozu tak byl
mezi lety 1900 a 1901 postaven most novy,
ktery zndme dodnes.

Cely proces vymeény starého mostu za novy se
zvladl za rekordnich Sedesat hodin, kdy od 30.
9. do 1. 10. 1901 na pouhé dva dny a tfi noci
probéhla vyluka Zelezni¢ni dopravy. Béhem té
se stara konstrukce mostu vysunula bokem na
pristavéné demontazni leSeni, zatimco se ze

(only four beams were above the river). The
beams were 56.9 m (186 feet) long and 4.3 m
(14 feet) wide. As its capacity was soon insuffi-
cient, the original single-line bridge was to be
replaced by a double-line one. Even though it
had been considered during the realisation of
the substructure and thus doubling of the
bridge may have been possible, due to mistrust
in original material and obsolete method of
foundation complete reconstruction took place.
After only 30 years of operation, between 1900
and 1901, a new bridge was built, the bridge as
we know it today.

The whole process of replacement was
achieved in a record 60 hours, when from 30
September to 1 October 1901 in a mere two
days and three nights railway traffic closure
took place. During it the old superstructure was
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Rdmové portdly na koncich nosnikd,; vjezdovy portal

strany druhé, tentokrdt z montazniho leseni,
nasunula na nové pilife konstrukce nova. Ta
byla 3irsi nez plvodni a méla proto vétsi sta-
vebni vysku, kvlli ¢emuZ bylo nutné pred na-
hradou niveletu plvodniho mostu a trati o pul
metru zvysit, aby nedoslo ke zmenseni plaveb-
niho otvoru. Poté uz bylo mozné odstranit staré
pilife, a to vCetné ¢asti, které byly pod vodou a
tim byly potencidlné nebezpecné pro lodni do-
pravu, kterd po celou dobu nebyla touto vymeé-
nou konstrukci prerusena.
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Frame portals on both sides of beams; portal entry

launched to the side onto disassembly scaffold-
ing, while from the other side, from assembly
scaffolding, a new superstructure was launched
onto new piers. This structure was wider than
the original one and thus its building height was
bigger; that is why the grade line of the original
bridge and railway line was by half a meter
higher so that the navigation clearance was not
reduced. Afterwards it was possible to remove
old piers incl. their parts in water which were
dangerous for water traffic which was during
the whole replacement not interrupted.
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Uz od roku 1949 se ale v tomto misté pocita
s rozsitenim dopravy pres Vltavu, a proto je
tfeba, aby soucasny most ¢asem uvolnil misto
novému. Béhem let se jednalo o mnoha podo-
bach budouci podoby pfemosténi, zatim vsak
zadné nebylo konec¢né. Jako jedna z poslednich
byla v rdmci modernizace trati ve zminéném
Useku z Hlavniho nadrazi na Smichovské nadrazi
zaroven s vystavbou nové stanice Praha — Vyton
(nahrazujici chatrajici vySehradské nadrazi) v
planu i stavba nového tfikolejného mostu spolu
s dvouproudovym silniénim. Patrové feseni, kdy
by se silni¢ni komunikace pfes Vitavu pfevedla
pod Zeleznici, nebylo ale mozné. Mostni loZiska
by se totiz dostala pod hladinu stoleté vody, coz
je nepfipustné, a doslo by tak i k pfiliSnému
sniZeni plavebniho otvoru. JelikoZ vSak byl most
prohldsen za pamatku, upustilo se celkové od
planu jej nahradit a pfiSlo se s novym planem,
kdy se vedle stavajicitho pfristavi jeho dvojce.
Jestli se schvali a realizuje tato podoba ale uka-
Ze aZ budoucnost.

V soucasnosti jde o most s tzv. prvkovou mos-
tovkou, coz je typ konstrukce, kdy jsou kolejnice
upevnény na prazcim podobné drevéné most-
nice, které teprve jsou upevnéné na nosnou
konstrukci mostu. Upevnéni kolejnic je na tom-
to mosté dvojiho typu. Leva kolej je po celé
délce drzena pruznym systémem Ke, zatimco
prava je vétSinou drzena systémem K s tuhou
svérkou a jen na nékterych mistech je pouzito
upevnéni Ke. Na trati za zavérnymi zidkami

Posuvné vdlcové a pevné loZisko na pilifi; posuvné vdlco-

vé loZisko na opére
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Even since 1949 bigger traffic has been consid-
ered there and that is why it is necessary to
plan construction of a new bridge. During the
years many shapes of a future bridge have been
discussed none of which is definite. One of the
recent versions within modernization of this
railway connection together with construction
of a new railway station (replacing the old de-
caying one) includes realization of three-line
railway bridge with two-lane road bridge. A
double-deck solution where the traffic deck is
to be placed below the railway deck is not pos-
sible. The bearings would be below 100-year
flood which is not permissible, and the naviga-
tion clearance would be too small. As the
bridge has been declared historic protected
site, the plan for replacement has been aban-
doned and a new plan developed: next to the
old bridge a new twin bridge will be built. If this
design is to be approved and realized the bridge
could be seen in the near future.

Currently it is a bridge with so called open deck
which is a type of structure when the rails are
fastened to bridge sleepers which are then

Movable and fixed bearings on the pier; movable bear-
ing on the abutment




Horni a spodni dvé urovné vodorovného ztuzeni

Mezi krajnimi opérami a dvéma mostnimi pilifi,
které jsou zaloZeny na kesonech, misto plvod-
niho zaloZeni na pilotové rosty, jsou uloZeny tfi
oddélené prihradové nosniky o shodné délce.
Mezi krajnimi opérami a dvéma mostnimi pilifi,
které jsou rovnéz zaloZeny pomoci kesond mis-
to plvodniho zaloZeni na pilotové rosty, jsou
ulozeny 3 oddélené ptihradové nosniky o shod-
ném rozpéti 69,9 m a Sifce celé mostni kon-
strukce 8,1 m.

Jako vhodny material pro konstrukci nosnik(
byla zvolena plavkova ocel, které vlastnostmi
predci plvodni svarkovou. Na pevna a posuvna
valcova loZiska jsou tyto konstrukce usazeny
jako prosté nosniky.

Horni pasy pfihradového nosniku maji tvar po-
loparabolického oblouku, aby Iépe a efektivnéji
vystihovaly pribéh ohybového momentu. Dolni
pasy jsou pfimé a jsou na né vné mostu po
obou stranach vidy v Urovni koleji pfipevnény
Casto vyuzivané lavky pro chodce a cyklisty.
Tahové diagonaly a tlakové svislice mostni kon-
strukce v systému tzv. dvojnasobné sestupné
soustavé jsou tvoreny rlznymi slozenymi, pri-
hradové ztuzenymi prdrezy, na rozdil od ,oby-
cejnych” komorovych a | prafezll hornich a
dolnich paslt. Vodorovnou tuhost konstrukce
zarucCuji tri systémy ztuzidel, tj. vodorovné ztu-
Zeni v drovni dolniho a horniho pasu a diago-
nalni ztuzeni mezi podélniky v trovni mostovky.

Upper and bottom levels of horizontal stiffening

fastened to the bridge superstructure. Two
types of fastenings can be seen here: left rail by
elastic system Ke, right rail almost everywhere
by system K with a rigid clamp. The parts with
mudwalls below the railway line in both direc-
tions have only the system K.

Between abutments and two piers, which were
founded on caissons instead of on original raft
foundations, two separate truss beams with the
same lengths are placed. Between abutments
and two piers, which were founded by caissons
instead of the original raft foundations too,
three separate truss beams of the same span
69.9 m and width of the whole bridge structure
8.1 m are laid.

As suitable material for beams cast steel was
used, which is due to its properties better than
wrought steel. The beams are laid on fixed and
movable rolled bearings as simple beams.

The upper chords of each truss beam are semi-
parabolic arches so that they can better trans-
mit bending moments. Bottom chords are
straight and on the sides at the rail level fre-
qguently used sidewalks are fixed. Tensile diago-
nals and compression verticals are formed from
various complex truss stiffeners; compared with
simple box and | sections of upper and bottom
chords. Vertical stiffness of the structure is
secured by three systems — horizontal stiffening
at bottom and upper chords and diagonal stiff-
ening between stringers at deck level.
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Prostorové je most ztuzen jesté rdmovymi vjez-
dovymi portdly na obou koncich vSech tFi pFi-
hradovych nosnikd spolu s pricnymi tramy mezi
hornimi pasy téchto oblouk.

Jednotlivé, Casto slozité prvky konstrukce mostu
jsou spojené nyty, ¢imz se spolu s obloukovym
tvarem horniho pasu a vyhledem na Vysehrad
dosahlo velmi pfijemného vzhledu, jak zblizka,
tak i zdali, ktery se stal oblibenym cilem foto-
grafll a dostal se i na postovni znamku.

Modernizace mostu

Pan Marek lllias z tiskového oddéleni spolec-
nosti Sprava Zelezni¢ni dopravni cesty ndm v e-
mailové komunikaci dne 26. 10. 2015 poskytl
nasledujici aktualni informace o modernizaci
mostu:

, Ve hre jsou stdle dvé reseni, bud pouze oprava sou-
casného mostu, nebo pristavba druhého mostu.
Jestlize zvitézi varianta s pfistavbou, znamenalo by
to, Ze na starém mosté zbude pouze jedna kolej a
nové pristavbé by byly poloZeny koleje dvé. Dnes si
SZDC nechdvd zpracovdvat studii proveditelnosti

obou reseni, bude ndsledovat ekonomika, predloZeni
CK MD atd.

Vizualizace mozné podoby budouciho mostu

Stavba bude mit dvé etapy, v té prvni za 3,2 miliardy
korun dojde k vystavbé zastdvky Vytori, optimalizaci
Smichovského nddraZi a trati po obou strandch reky
aZ na praiské hlavni nddraZi. Druhd varianta bude
obsahovat rekonstrukci, ¢i prestavbu mostu, podle
zvoleného reseni by se celkovd cena stavby mohla
pohybovat okolo 5 miliard korun. Termin pro realiza-
ci je cca 2019 — 2021. Rddi bychom stavbu zaradili
do programu CEF.
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The bridge is also braced between the two entry
frame portals on both sides of all three truss
beams together with crossbeams between up-
per chords of these arches.

Individual, usually complex, elements are riv-
eted and together with an arch shape of the
upper chord and view of Vysehrad it offers a
very pleasant view both from near and far dis-
tances. It has become very popular among pho-
tographers and has also been used on a post

Bridge modernization project

Mr Marek Illias from the PR department of the
company Sprava Zzelezni¢ni dopravni cesty
(SZDC - authority for railway roads) provided us
in e-mail communication from 26 October 2015
with following information:

“There are still two solutions being discussed,
either only repair of the existing bridge or con-
struction of the second bridge. If the latter solu-
tion prevails, it would mean that the existing
bridge will have only a single line and the new
bridge two. Today the company SZDC have a
feasibility study processed for both solutions,
followed by financial calculations, discussions at
the Ministry of Transport etc.

Realization of the bridge shall have two stages;
first one for 3.2 billion CZK comprises construc-
tion of the railway station Vytorni, optimisation
of Smichov station and lines on both sides of the
river up to the Main Railway Station. The second
one shall involve reconstruction or construction
of the bridge and according to the selected solu-
tion the price might be around five billion CZK.
The period is around 2019 — 2021. We would
like to have the realization involved into the
programme CEF”.
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S ohledem na to, Ze Ministerstvo kultury v roce 2010
zamitlo Zddost Spravy Zeleznicni dopravni cesty o
zruseni pamdtkové ochrany vytofriského predpoli
Zeleznicniho mostu, pocitd i varianta trojkolejnd se
zachovdnim pamdtkové chranénych obloukd.

Trojkolejnd varianta by umoZriovala timto usekem
provést o cca 8 vlaki za hodinu vice neZ varianta
dvoukolejnd s modernizovanym  zabezpecovacim
zafizenim.

Propustnost trati ovlivriuje také to, zda bude vybudo-
vdna novd Zeleznicni zastdvka na Vytoni”.

Vice informaci naleznete v tomto videu:

https://www.youtube.com/watch?v=Lhhu47eFEJO

Zdroje / Sources:

Fischer, Jan; Fischer, Ondrej: PraZské mosty, Praha
1985.

Josef, Dusan: Encyklopedie mostti v Cechdch, na
Moravé a ve Slezsku, Praha 2002.

IDNES.cz - Zeleznice ze Smichova na Hlavni nddraZi

http://zpravy.idnes.cz/rozsirovani-zeleznice-ze-

smichova-na-hlavni-nadrazi-f9h-
domaci.aspx?c=A150819 121829 praha-
zpravy _mav

Autor textu a fotografii / Author of the text and pho-
tos: Bc. Michal Rotter, studuje obor Konstrukce a
dopravni stavby na FSv CVUT
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With regard to the fact that the Ministry of Culture
rejected in 2010 the application of the company
SZDC for cancellation of historic preservation of the
pre-span of the railway bridge in Vytor area, the
variant with three lines considers preservation of
arches as well.

Three-line solution would enable passage by eight
trains in an hour more than the solution with two
lines with modernised security system.

Smooth traffic on the rail is influenced by the fact if
the railway station in Vyton area will be built as
well”.

More information you can find on:

https://www.youtube.com/watch?v=Lhhu47eFEJO

Za odbornou konzultaci a korekturu dékujeme / we

thank for expert consultation and proof-reading to:

doc. Ing. Pavel Ryjacek, PhD.

katedra ocelovych a dfevénych konstrukci FSv CVUT
Assistant Professor at Czech Technical University in
Prague, Civil Engineering Faculty, Department of
Steel and Timber Structures

doc. Ing. Vladislav Hrdousek, CSc.

katedra betonovych a zdénych konstrukci FSv CVUT
Assistant Professor at CTU in Prague, Civil Enginee-
ring Faculty, Department of Concrete and Masonry
Structures

Odbornd korektura anglické verze: Expert proof-
reading of the English version:

Nathan Holth, www.historicbridges.org
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http://zpravy.idnes.cz/rozsirovani-zeleznice-ze-smichova-na-hlavni-nadrazi-f9h-/domaci.aspx?c=A150819_121829_praha-zpravy_mav
https://www.youtube.com/watch?v=Lhhu47eFEJ0
https://www.youtube.com/watch?v=Lhhu47eFEJ0
https://www.youtube.com/watch?v=Lhhu47eFEJ0
https://www.youtube.com/watch?v=Lhhu47eFEJ0
http://iDNES.cz
http://zpravy.idnes.cz/rozsirovani-zeleznice-ze-
http://domaci.asp
http://www.historicbridges.org
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PRAGUE SEMMERING

MOST OCIMA STUDENTA FSV CVUT BRIDGE AS SEEN BY CTU STUDENT
Nézev Semmering pochazi z rakouskych Alp, The name Semmering comes from the Austrian
kde se tak nazyva Zelezni¢ni trat z roku 1854 Alps — it is a railway from 1854 which goes
prochazejici horskym sedlem Semmering se through a mountain saddle Semmering with the

stejnojmennou obci. Zelezni¢ni Bustéhradska
draha, vedouci ze Smichovského nadrazi pres
Hlubolepy do Hostivic, ma ipfes svoji
nizinnou polohu horsky charakter a pfipomina
zminény Usek na rakouské eleznici, proto se the mentioned part of Austrian railway. That is
ji prezdiva Prazsky Semmering. why it is called Prague Semmering.

village of the same name. The railway line
coming in Prague has despite its lowland
location mountainous character and resembles

Kliknutim na obrdzek: By clicking on the image:
- obrdzek zvétsite - You enlarge it.
- zobrazite jeho popis - You can see its description.
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Hlubocepské viadukty, jak jsou také nazyvany
viadukty Praziského Semmeringu, jsou dva
kamenné mosty s polokruhovymi klenbovymi
oblouky. Prvni most se nachazi na km 3,7 km
Bustéhradské drahy ve sméru od Smichovského
nadrazi, konkrétné severniho nastupisté (Na
KniZzeci). Oznacovan byva jako ,,jihovychodni”, Ci
prosté ,dolni“. Je Ccastecné ve smérovém
oblouku a sestava ze sedmi klenbovych obloukd
a jednoho pole, mezi ¢tvrtym a patym pilifem
ve sméru stani¢eni, kde je ocelovd komorova
konstrukce. Délka dolniho viaduktu ¢ini 115
metrl a vySka se pohybuje v rozmezi od 23
do25  metrl. Druhy  viadukt,  zvany

,severozdpadni, nebo také ,horni”, je ve
smérovém oblouku v celé své délce 92 metrq.
Vysoky je témér 20 metrl a tvofi ho 5
kamennych klenbovych obloukd.
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The Hlubocepy viaducts (Prague Semmering) are
two stone bridges with vouissoir semi-arches.
First bridge is on 3.7 km of the railway line in
the direction from the northern platform of the
Smichov railway station. It is called “South-
East” or simply “Lower”. It is partly curved and
consists of seven vouissoir arches and one span,
between the fourth and fifth pier in the
direction of stationing, where is a steel box
structure. The length of the lower viaduct is 377
ft and the height between 75 and 82 ft. The
other viaduct, called “North-West”, or “Upper”,
is curved in its whole length of 301 ft. It is
almost 66 ft high and it consists of 5 stone
vouissoir arches.
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Vystavba téchto most( trvala jen
neuvéfitelnych 17 mésicl, dokoncéeny byly v
cervenci roku 1872. Stale jesté plni svoji funkci
a jsou povazovany za vynikajici technickou
pamatku.

PF¥i prestavbé praZského Zelezni¢niho uzlu se
uvazovalo o zruseni této trati, ale povodné roku
2002 predvedly, Ze ma velky dopravni vyznam i
pfes malou vytizenost v nekrizové situaci.
Béhem téchto povodni bylo mozné ji vyuZit pro
nakladni i osobni dopravu na levém brehu
Vltavy. Diky tomu nakonec trat zrusena nebyla a
je moiné se i dnes svézt na této nejen
technické ale i pfirodni pamatce.

Zdroje / Sources:

Nauénd stezka Udolim Dalejského potoka (16),
prazskestezky.cz, natura-praha.org
https://cs.wikipedia.org/wiki/Hlubo%C4%8Depsk%C

3%A9 viadukty

Autor textu a fotografii / Author of the text and
photos: Bc. Michal Rotter, studuje obor Konstrukce a
dopravni stavby na FSv CVUT
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Realisation of these bridges took only
unbelievable 17 months; they were completed
in July 1872. They are still in operation and are
considered to be a great technical monument.

During reconstruction of Prague railway it was
considered that this part of railway might be
closed, but the 2002 floods showed how
important this railway is — even though it is not
fully used in everyday operation. It was possible
to use it during the floods for both passenger
and freight transport on the left bank of the
river Vltava. Thanks to it the railway was not
closed and it is still possible to use this both
technical and natural wonder.



https://cs.wikipedia.org/wiki/Hlubo?epsk?_viadukty
https://cs.wikipedia.org/wiki/Hlubo?epsk?_viadukty
http://prazskestezky.cz
http://natura-praha.org
https://cs.wikipedia.org/wiki/Hlubo
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