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Dear readers
This issue is very special — all bridges we present here have been designed by Mr Santiago Calatrava.

We are bringing you information about already completed bridges including the Reggio Nell Emilia
Bridges in Italy, the Samuel Beckett Bridge in Dublin, the Margaret McDermott Bridges currently under
construction in Dallas, Texas and two future projects in Doha and China.

In 2004, following Santiago Calatrava’s first building in the United States — the expansion of the
Milwaukee Art Museum in 1994 — he opened an office in New York City. Further projects in the United
States include the Sundial Bridge in Redding, California and the bridges over the Trinity River in Dallas.

Since 2000 Santiago Calatrava has worked on numerous projects in Argentina, Belgium, Spain, USA,
Greece, Holland, England, Israel, Switzerland and Norway. He is currently developing projects, all in
either the design or construction phase, in Belgium, Brazil, Qatar, China, USA and Italy.

Santiago Calatrava has received numerous prizes and awards from renowned institutions and
organizations such as the UIA Auguste Perret Prize in 1987, The Gold Medal of the Institution of
Structural Engineers, the Royal College of Art “Sir Misha Black Medal” (2002), the Principe de Asturias
Art Prize, Oviedo. He also received AIA Gold Medal (2005), the Premio Nacional de Arquitectura (2005),
the Grande Médaille d’Or d’Architecture, Académie d’Architecture (2003) and the AIA National Medal
(2012).

Santiago Calatrava’s personal contribution has been recognized by many renowned institutions and
organizations. He was named a “Global Leader for Tomorrow” by the World Economic Forum in 1993
and was named as one of the 100 most influential people by Time Magazine in 2005.

At an academic level, Santiago Calatrava is a permanent guest lecturer at Universities such as the ETH
Zurich (Swiss Federal Institute of Technology Zurich), MIT School of Architecture and Design, University
of Yale, Azrieli School of Architecture in Tel Aviv and Columbia University in the city of New York.

Throughout his career so far he has received over 20 honorary doctorates (Doctor Honoris Causa) from
many of the most prestigious universities around the world.

I am happy that together with all the information presented here we can also bring you photos taken
by excellent photographers who make their photos for Mr Calatrava. The photos accompany the

articles or are presented separately in Photo Galleries.

I would like to heartily thank all people involved in preparation of this issue for their time, wilingness to
share information and assistance.

I hope you have a pleasant time reading this edition of our magazine.
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Vazeni Ctendri

Toto cislo naseho casopisu je velice specidlni — vsechny zde prezentované mosty byly navrZeny panem
Santiago Calatravou.

Prinasime informace o jiz dokoncenych mostech, jako jsou napf. mosty v Reggio Nell’Emilia v Itdlii,
Samuel Beckett Bridge v Dublinu, ddle o mostech ve vystavbé - Margaret McDermott Bridges v Dallasu,
Texas, a o dvou budoucich projektech v Kataru a v Ciné.

V roce 2004, po dokonceni prvni budovy ve Spojenych stdtech (rozsireni Milwaukee Art Museum v roce
1994), otevrel S. Calatrava kancelar v New Yorku. Dalsi projekty v USA zahrnovaly Sundial Bridge
v Reddingu, Kalifornie a mosty pres feku Trinity v Dallasu.

Od roku 2000 pracoval Santiago Calatrava na velkém mnoZstvi projektd v Argentiné, Belgii, Spanélsku,
USA, Recku, Holandsku, Anglii, Izraeli, Svycarsku a Norsku. V soucasné dobé pracuje na projektech — at
jiZ ve fdzi projekce, & ve fdzi realizace — v Belgii, Brazilii, Kataru, Ciné, USA a Itdlii.

Pan Santiago Calatrava obdrzel mnoho ocenéni od renomovanych instituci a organizaci, napf. cena UIA
Auguste Perret Prize v roce 1987, The Gold Medal (zlatd medaile) z Institution of Structural Engineers,
the Royal College of Art “Sir Misha Black Medal” (2002), the Principe de Asturias Art Prize, Oviedo.
Obdrzel take zlatou medaili (2005), the Premio Nacional de Arquitectura (2005), the Grande Médaille
d’Or d’Architecture, Académie d’Architecture (2003) a the AIA National Medal (2012).

Osobni zdsluhy pana Calatravy byly ocenény mnoha renomovanymi institucemi a organizacemi. Byl
oznacen za ,,GlobdIniho vidce zittka” na Svétovém ekonomickém foru v roce 1993 a také byl zarazen
mezi sto nejvlivnéjsich lidi casopisem Time v roce 2005.

Na akademické urovni je Santiago Calatrava stalym hostujicim akademikem na univerzitdch, napr. ETH
Zurich (Swiss Federal Institute of Technology Zurich), MIT School of Architecture and Design, University
of Yale, Azrieli School of Architecture v Tel Avivu a Columbia University v New Yorku.

vvvvvv

Jsem rdda, Ze spolecné se zde prezentovanymi informacemi Vdm také pfindsime fotografie od
vynikajicich fotografi, kteri pracuji pro pana Calatravu. Fotografie jsou soucdsti Clankd, nebo tvorf
samostatné fotogalerie.

Rdda bych srdecné podékovala vsem, ktefi se podileli na pripravé tohoto vyddni, za jejich ¢as, ochotu
podélit se o informace a pomoc.

Preji Vam pfijemné strdveny cas s nasim casopisem.

Magdaléna Sobotkovad

Chief Editor / Séfredaktor




e-mosty

Acknowledgement / Podékovani

We would like to heartily thank to all people who participated and cooperated on preparation of this issue:
Radi bychom na tomto misté srdecné podékovali vsem, ktefi se podileli na pripravé tohoto Cisla ¢asopisu:

The article about the Margaret McDermott Bridges

Ms Dianne Tordillo, K Strategies Group

Mr Adam Roebuck, Project Manager for American Bridge Company

Mr Dan Young, Director of Construction for Pegasus Link Constructors

Mr Ceason Clemens, Horseshoe Deputy Project Engineer, Texas Department of Transportation

Thank you very much for your time, key facts about the bridge and all the photos and drawings

The articles about Margaret McDermott Bridges (project overview), Margaret Hunt Hill
Bridge Dallas, Reggio nell’Emilia Bridges, Calgary Peace Bridge, Samuel Beckett Bridge
Dublin, Bridge of Strings Jerusalem, Ponte della Costituzione Venice, Sharg Crossing,
Huashan Bridges

Office of Santiago Calatrava LLC

Thank you very much for all information, photos and materials you provided to us and for excellent
cooperation.

PHOTOS

Mr Alan Karchmer. Thank you for your assistance, advice and patience and all the beautiful photos.
Photographs © Alan Karchmer for Santiago Calatrava.
Courtesy of Mr Alan Karchmer. www.alankarchmer.com

Mr Paolo Emilio Sfriso. Thank you for all the beautiful photos for Ponte della Costituzione, Venice, Italy.
Photographs © Paolo Emilio Sfriso.
Courtesy of Mr Paolo Emilio Sfriso, www.paoloemiliosfriso.it

Ms Barbara Burg and Mr Oliver Schuh. Thank you for beautiful photos for Bridge of Strings, Jerusalem.
Photographs © Barbara Burg | Oliver Schuh
Courtesy of Ms Barbara Burg and Mr Oliver Schuh. Palladium Photodesign. _http://www.palladium.de

We thank for review and consultancy (Czech texts)

Mr Roman Safaf, Assistant Professor, Department of Concrete and Masonry Structures, Czech Technical
University in Prague, Czech Republic: Margaret McDermott Bridges and Doha:

Ing. arch. Jan Bauer, architect, www.vlcekvaclav.cz: Santiago Calatrava. Biography.
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MARGARET MCDERMOTT BRIDGES, DALLAS

© Santiago Calatrava

Project: New Signature Pedestrian and Cycle Arch Bridges over Trinity River

Client: City of Dallas
Location: Dallas, Texas, USA

Years of Construction: 2013 to 2017

4
b’

THE HORSESHOE
Fixin' the Mix

Margaret McDermott Bridge Facts:

Consists of two pedestrian/bicycle arch bridges on
[-30

Bridges are being constructed as part of the Dallas
Horseshoe highway expansion project in Dallas,
managed by the Texas Department of Transportation
Total of 78 individual steel arch segments, 39 per
bridge, first two arrived November 2014 from
Tampa, Florida

The superstructure (or deck) for the pedestrian /
bicycle bridge is supported by 10 pairs of steel
girders, 20 for each bridge, 40 total (there is an
exterior and interior aspect on the girders)

First arch segment erected Jan. 7, 2015

The crown of the arch will be closed by lifting the
seven center arch segments in one lift

Steel segments come pre-painted, field connections
are painted after assembly
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Zéakladni Gdaje o Margaret Mc Dermott Bridge:

Sklddda se ze dvou obloukovych mostd pro chodce a
cyklisty na I-30

Mosty jsou realizovany jako soucdst projektu Dallas
Horseshoe v Dallasu, ktery je fizen texaskym
Ministerstvem dopravy

Celkem 78 jednotlivych segmentt oblouku, pro kazdy
most 39, prvni dva dorazily zTampy na Floridé
v listopadu 2014

Nosna konstrukce (mostovka) mostu je podpirdna
deseti pary ocelovych tramd, pro kazdy most dvacet,
celkem Ctyficet

(trdmy maji odliSnou vnéjsi a vnitfni stranu)

Prvni ocelovy oblouk byl instalovan 7. ledna 2015
Oblouk je wuzavfen instalaci sedmi stfedovych
segmentd béhem jedné operace

Ocelové segmenty jsou osetfené natérem z vyrobny,
montazni styky jsou oSetrené po montazi
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e FEach bridge contains 98, 1.125-inch diameter cables
of various length which will suspend the
superstructure from the arch

e Arch segments length: under 35 feet to almost 63
feet

e Arch segments weight: varies from 38,300 pounds
per segment to 77,500 pounds

Height and Length:

e Height of the arches: 328 feet

e The top of the arch starts out on a radius of 550 feet,
and the bottom of the arch ends on a radius of 1,350
feet

e Length of the arch: 1,311 feet

e Bridge deck length: 1,125 feet

Footing Info:
e Concrete in each footing: 890 cubic yards and

200,000 pounds of reinforcing steel on each footing
e Each footing has 12 battered shafts and 4 vertical
shafts

Drill Shafts:
e Each drill shaft is 48 inches in diameter, and average
80 feet in length

Fabrication:

e The transition bent formwork was fabricated by
Aluma Forms (Buffalo Forms and Young’'s Welding —
contractor) in Canute, Kansas

e The steel arch and superstructure were fabricated by
Tampa Steel Erecting Company in Tampa, Florida

About the Dallas Horseshoe Project:

e S$798 million project

e Pegasus Link Constructors — joint venture between
Fluor Enterprises and Balfour Beatty Infrastructure

e Project tagline: Fixin’ the Mix

e Project corridor about 4 miles

Traffic:

e About 460,000 vehicles use the 1-30 and |-35E
Mixmaster interchange per weekday

e |-30 across Trinity River: about 140,000 vehicles per
weekday

Important Dates:

August 2015: Final segment of the eastbound 1-30 arch
installed (American Bridge)

December 2015: First segments lifted for westbound I-
30 arch

Summer 2017: Margaret McDermott bridges open
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e Kazdy most ma 98 zavésl s prdmeérem cca 3 cm
proménné délky, které podpiraji mostovku z oblouku

o Délka segmentl oblouku: necelych 11 m az témér 20
metr(

e Hmotnost segmentl oblouku: od 17 tun po 35 tun

Vyska a délka:

e Vyska obloukd: 100 metrd

e Polomér obloukd vhorni casti je 168 metr(, ve
spodni ¢asti oblouku je polomér 411 metr(

e Délka oblouku: 400 metr(

o Délka mostovky: 343 metrd

Pata oblouku:

e Beton vkazdé paté oblouku: 680 m3, betonarska
ocel: 90 tun

e Kazdd pata oblouku ma 12 Sikmych a 4 svislé piloty

Vrtané piloty:
e Kazdd vrtand pilotama 1,2 m v priméru a prdmérnou
délku pres 24 metr(

Vyroba:

e Bednéni bylo vyrobeno spolecnosti Aluma Forms
(Buffalo Forms and Young’s Welding — dodavatel) v
Canute, Kansas

e QOcelovy oblouk a nosna konstrukce byly vyrobeny v
Tampa Steel Erecting Company v Tampé, Florida

Z4akladni Udaje — Dallas Horseshoe Project:

e projekt v hodnoté $798 mil.

e Pegasus Link Constructors — joint venture mezi Fluor
Enterprises a Balfour Beatty Infrastructure

e Moto projektu: Fixin” the Mix

e Délka projektu: asi 6,5 km

Doprava:
e Asi 460 000 vozidel denné pouZziva kfizeni silnic I-30 a
[-35E

e |-30 pres Trinity River: asi 140 000 vozidel denné

Dulezité milniky:
srpen 2015: instalace posledniho segmentu na eastbound
[-30 arch (American Bridge)

prosinec  2015: wvyzdviZzeni prvniho segmentu pro
westbound [-30 arch

|éto 2017: otevieni Margaret McDermott bridges
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1. PROJECT OVERVIEW

The Santiago Calatrava designed Margaret McDermott
Bridges, currently under construction in Dallas, are a
major component of the city’s urban revitalization
efforts, linking the Trinity Riverbanks to ultimately
transform the floodplain into a central gathering place.

When Mr. Calatrava was first commissioned to design a
signature bridge for Dallas, he responded with a more
ambitious idea: to transform the neglected Trinity River
floodplain into a green parkway, served by a new
transportation node. Mr. Calatrava’s proposal called for a
series of new bridges, as well as parks, lakes, access
points to the park, and recreational amenities along the
Trinity River.

The Margaret McDermott Bridges comprise of two
separate arch bridges flanking the new Eastbound and
Westbound IH-30 frontage roads (Figure 1). These arch
supported spans will provide pedestrians and cyclists
safe unrestricted access across the Trinity River
floodplain. The spectacular arch bridges (Figure 2) form
part of the enormous $798 million Dallas Horseshoe
Project, which tackles both the city’s infrastructure needs
and improves traffic flow to the heart of Dallas’
downtown. This particular aspect of the Horseshoe
Project incorporates widening of the IH-30 and IH-35E
roads to provide 13 driving lanes and 10 shoulder lanes
in total at the river crossing.

1. PROJEKT — PREHLED

Margaret McDermott Bridges navriené Santiago
Calatravou, které jsou vsoucasné dobé ve vystavbé
v Dallasu, jsou hlavni soucdsti projektu revitalizace
mésta. Spojuji brehy feky Trinity scilem preménit
zaplavové Uzemi na vyuZitelné misto pro obyvatele
meésta.

KdyZ byl pan Calatrava poprvé povéren Ukolem vytvofit
navrh vyznamného mostu pro Dallas, reagoval mnohem
odvaznéjsim ndpadem: preménit opomijené zdplavové
Uzemi v okoli feky Trinity na zelenou plochu s parkem,
kterd by nové slouZila dopravé. Navrh pana Calatravy
zahrnoval sérii novych mostd, parky, jezera, pfistup
k parkdim a rekreacni zafizeni podél feky Trinity.

Margaret McDermott Bridges se skladaji ze dvou
samostatnych obloukovych most(, které jsou umisténé
po strandch novych silni¢nich spojeni Eastbound a
Westbound IH-30 (obr. 1). Tyto obloukové mosty budou
poskytovat chodclim a cyklistim bezpecny a neomezeny
pFistup pres zaplavové Uzemi feky Trinity. Uchvatné
obloukové mosty (obr. 2) jsou soucasti enormniho
projektu Dallas Horseshoe Project v hodnoté $798 mil.,
ktery poskytuje feSeni jak potfebdm v oblasti
infrastruktury mésta, tak zaroven zlepSuje dopravu
smérem do centra samotného Dallasu. Tento aspekt
projektu Horseshoe vyZzaduje rozsifeni silnic IH-30 a IH-
35E na 13 jizdnich a 10 odstavnych pruhd.

mm Horseshoe Project
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Figure 1. Location of the bridges
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The Margaret McDermott Bridges are of equal
architectural merit to and act as an elegant compliment
to the main city gateway bridge, the Margaret Hunt Hill
Bridge, also designed by Santiago Calatrava and crossing
the same river.

2. BRIDGE STRUCTURES

The pedestrian and cyclist paths are supported by two
separate slender arches spanning 1125 feet and rising to
a height of 336 feet above the Trinity Riverbed. The
trapezoidal arch elements are formed from a series of
stiffened steel box sections and vary in depth over their
length to create an elegant, yet powerful, gateway and
new emblem for the City. The bridge decks are hung
from the arches by pairs of cables, with transverse
girders forming the cable connection points along each
bridge. The deck is also restrained at intermediate points
by the concrete bents of the adjacent westbound and
eastbound Frontage Road Bridges.

In addition to the technical challenges of designing such
slender arches with complex geometry, much work
focused on the design of the bridge lighting so that the
structures maintain their signature status on the Dallas
skyline at nighttime as well as during the day.

3. USER SAFETY AND ACCESS

Access was a major design consideration in the
development of these bridges. The design ethos
integrates all groups, be they walking enthusiasts,
wheelchair bound persons, parents with pushchairs or
cyclists, by providing them all with the same access
points and routes. Safe movement across the bridges
coexists for both pedestrians and cyclists by utilizing
curbs to delineate specific purpose pathways, as well as

3/2016

Margaret McDermott Bridges maji stejny architektonicky
vyznam jako hlavni vstupni brdna do mésta — most
Margaret Hunt Hill Bridge, ktery byl rovnéZz navrien
Santiago Calatravou a ktery prevadi dopravu pres stejnou
feku.

2. MOSTNI KONSTRUKCE

Lavka a cyklistickd stezka jsou umistény na dvou
oddélenych obloukovych mostech s rozpétim 343 metr(
a s vyskou 102 metr nad korytem feky Trinity. Segmenty
oblouku ve tvaru lichobézniku jsou tvoreny vyztuzenymi
ocelovymi komorovymi nosniky s proménnou Sitkou po
celé délce, které vytvareji elegantni a pfesto mohutnou
branu a novy znak mésta. Mostovka je zavéSena pomoci
dvojice zavésu z oblouku. Pfi¢niky vytvareji podél celého
mostu body, kde jsou umistény zavésy. Mostovka je
podepfena rovnéz v mezilehlych bodech pomoci
betonovych prvkl na pfilehlém zdpadnim a vychodnim
mosté Frontage Road Bridges.

© Santiago Calatrava
Figure 2. Rendering of the Margaret McDermott Bridges with downtown Dallas in the background

Navrh takto stihlych oblouk( se specifickou geometrii byl
nejen technickou vyzvou, ale mnoho pozornosti bylo
zaméreno také na ndvrh osvétleni mostu, takZe si mosty
uchovaji svou vyjimecnost i béhem noci a osviti nocni
oblohu.

3. BEZPECNOST UZIVATELU A PRISTUP

V prlibéhu vyvoje navrhu téchto mostl byla pozornost
vénovana také pfistupu. At uZ se jednd o naruZivé
chodce, osoby na vozicku, rodice s kocarky nebo cyklisty,
vsem by mél byt na mosty zaruCen stejny pFistup.
Bezpeény pohyb na mostech jak pro chodce, tak pro
cyklisty je zarucen diky obrubnikim, které oddéluji
jednotlivé cesty, a viditelnym osvétlenim, které toto
oddéleni zviditelni, aniz by tim byl narusen vzhled mostu.
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lighting to visually support the separation without
compromising the ethos. This is a contrast to many
standard pedestrian bridges where pedestrians and
cyclists circulate on the same surface.

4. FOUNDATIONS

The chosen structural form for these bridges utilizes
thrust arches spanning 1125 feet. The abutments on
either end of the bridges must take the axial force from
the arch through the inclined concrete legs into the
foundation below. Massive concrete abutments (Figure
5) were thus required in order to prevent rotation of the
base of the arch and to reduce the deflection of the
bridge girder. The interaction of the structure with the
supporting subsoil plays an important part in the overall
performance of the bridge, and the design of the
foundation system therefore required close collaboration
with the local geotechnical consultants, in order to
adequately model the soil conditions of the Trinity River
basin. The final solution used a thick bent cap sitting on
inclined drilled shaft foundations to transfer the arch
thrust forces down into the subsoil in the most efficient
manner possible.

5. SUPERSTRUCTURE DESIGN AND FABRICATION
A “helping hand” from the neighboring bridges:

For slender Arch bridges, it is usual that the arch and the
deck it supports have an important inter-relationship in
that the deck helps to prevent the slender arch from
buckling laterally (side to side) and must therefore be
sufficiently stiff to carry out this role. This is not the case
here where the deck is far too narrow and flexible to
perform this role. Therefore the bridge takes a “helping
hand” from the adjacent more robust and heavy
concrete bridges. A restraint system of bearings connects
the two at multiple points along the span of the deck.
This allowed a visually elegant and light structural cross
section for both the deck and the arch. Bespoke bearings
were designed to transfer the forces from the deck into
the adjacent frontage road bridges whilst, at the same
time, allowing the bridge to move freely in the
longitudinal direction.

Various studies were carried out regarding the dynamic
loads induced on the bridge by crowds of varying
densities and differing levels of synchronization, which
were modeled in a computational analysis. This enabled
the engineers to show that excessive accelerations that
would be uncomfortable to users be they walking,
jogging or cycling are unlikely. This is a critical issue for all
long span slender footbridges and again the connection
to the neighboring bridge decks was key to solving this
problem.
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To je rozdil oproti mnoha béznym lavkam, kde se chodci a
cyklisté pohybuji ve stejném prostoru.

4. ZALOZEN{

Zvoleny tvar konstrukce obou mostl vyuzivd vetknuty
oblouk o rozpéti 343 metrl. Opéry na obou stranach
museji pfendSet osové sily z oblouku pomoci Sikmych
betonovych nohou do zdklad( pod nimi. Je tedy treba
zhotovit masivni betonové opéry (obr. 5), které by
zabranily rotaci u paty oblouku a zmensily deformace
trdmu. Interakce konstrukce a nosného podloZi hraje
dllezZitou roli pro celkové chovani mostu a navrh zaloZeni
tudiz vyZadoval Uzkou spolupraci s mistnimi konzultanty z
oboru geotechniky.

Byl vytvoren odpovidajici model pddnich podminek v
oblasti reky Trinity. Konecné feseni vyuZivajici tlustou
hlavici umisténou na Sikmych vrtanych pilotach a slouzici
pro prenos sil zoblouku do podloZzi se ukazalo jako
nejefektivnéjsi moznost.

5. NOSNA KONSTRUKCE — NAVRH A VYROBA
,Pomocnd ruka” od sousednich mostu:

U Stihlych obloukovych mostl je béiné, Ze oblouk a
mostovka, kterou podpira, maji dlezity vztah spocivajici
v tom, Ze mostovka pomadha zabrdnit bo¢nimu vybouleni
oblouku a tudiZ musi byt pro tuto roli dostate¢né tuhd. To
ale neni tento pfipad, kdy mostovka je pfili§ uUzka a
pruzna, aby mohla tuto roli plnit. TudiZ si most vypomaha
spojenim s vedlejsimi robustnimi a tézkymi betonovymi
mosty. Systém loZisek spojuje tyto dva mosty na mnoha
mistech v celé délce mostovky. To umoznilo vizualné
elegantni a lehkou konstrukci jak mostovky, tak oblouku.
Pro prenos sil z mostovky do pfilehlého silniéniho mostu
byla navrzena loZiska na miru, kterd zaroven umoznuji
pohyb mostu v podélném sméru.

Byly provedeny rlzné studie ohledné dynamického
zatizeni davem rGzné hustoty a rdznych stupnl
synchronizace, k cemuz byla pouzita vypocetni analyza.
To umoznilo inZenyrlim ukazat, Ze je nepravdépodobné
nadmérné zrychleni konstrukce, které by byla pro
chodce, béZce nebo cyklisty nepfijemné.

To je velky problém u Stihlych lavek velkych rozpéti a i
zde spojeni svedlej$imi mosty pomohlo vyfesit tento
problém.
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A slender structure buffeted from all sides:

From an early stage in the design, wind load on the
bridge and particularly on the arch were identified as
critical to the design. For this reason, a 1:125 scale full
aeroelastic model of one of the bridges was tested for a
variety of extreme wind cases in a state of the art wind
tunnel at the Boundary Layer Wind Tunnel Laboratory in
Canada.

6. CONSTRUCTION
Accepting Mother Nature:

Construction of the bridge foundations commenced in
late 2013 and progressed through 2014. This was quite a
challenge for the contractor American Bridge Company
(a subcontractor for the main contractor, Pegasus Link
Constructors) and local Engineer of Record Huitt Zollars,
as the foundations are located in the Trinity River flood
plain which can be inaccessible for prolonged periods in
wintertime. This otherwise abnormal circumstance is
considered “normal” in Dallas and the Construction
crews and some more fragile equipment vacate the site
and “let” the floods occur preferring to deal with the
flooding as a planned for event rather than try and
somehow prevent it.

Another important criterion was that the existing IH-30
highway had to remain open during the construction
works (Figure 3).

Zatizeni vétrem ze vSech stran stihlé konstrukce:

Jiz od pocatecnich fazi navrhu bylo jako urcujici zatizeni
mostu a zejména oblouku urceno zatizeni vétrem. Z
tohoto ddvodu byl vytvoren plné aerolasticky model
jednoho mostu v méfitku 1:125, ktery byl testovan v
rdzné extrémnich podminkach v nejmodernéjsim tunelu s
atmosférickou mezni vrstvou v laboratofi v Kanadé.

6. REALIZACE
Akceptovdni Matky Prirody:

Realizace zaklad( mostd byla zahajena koncem roku 2013
a prace pokracovaly i vroce 2014. Pro zhotovitele
spole¢nost American Bridge Company (podzhotovitel
hlavniho zhotovitele, Pegasus Link Constructors) a mistni
spolecnost Huitt Zollars to bylo docela naro¢né, protoze
zalozeni se provadélo v zaplavové oblasti reky Trinity,
kterd je v prabéhu zimy po delsi obdobi nepfistupna. Tato
komplikace je v Dallasu povaZzovana za normalni a délnici
a nékteré citlivéjsi vybaveni radéji opustili stavbu a
,nechali” probéhnout povoden, jejiz vyskyt byl planovan,
spis nez by se pokouseli ji néjak zabranit.

Dal§im vyznamnym kritériem byla skute¢nost, Ze stavajici
dalnice IH-30 musela v prlbéhu stavebnich praci zUstat
v provozu (obr. 3).

Figure 3. Aerial view of the site from April 2014, with the new eastbound construction commencing adjacent to the existing IH-30
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Specially constructed formwork was required to achieve Pro dosaZzeni spravné geometrie opor, které primo
the complex sculpted geometry of the abutment podpiraji oblouk, bylo tfeba pouZit specidlné vytvorené
pedestals which directly support the arch (Fig. 4 and 5). bednéni (obr. 4 a 5).

Figure 4. Specialist steel formwork for casting the reinforced concrete abutment pedestals

Figure 5. Reinforced concrete abutment pedestal after removal of the formwork
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The bridge steel arch and deck segments were fabricated
in Tampa, Florida by Tampa Steel Company and then
transported by truck to the Dallas site. The first arch
segments arrived on site in November 2014 (Figure 6).

Ocelovy oblouk a segmenty mostovky byly vyrobeny
v Tampé na Floridé, spolecnosti Tampa Steel Company, a
pfepraveny na stavenisté. Prvni ocelové segmenty
dorazily na stavbu v listopadu 2014 (obr. 6).

Figure 6. Arrival of the first arch segment on site in November 2014

Erection of the Eastbound Bridge arch commenced in
January 2015 and consisted of 11 separate lifts (Figures
7-10). The largest was the central segment which
measured 312.5 feet long and weighed approximately
200 tons. This required a highly specialist winching
operation by American Bridge Company and careful
control of tolerances in lifting the element a height of
approximately 275 feet to align snugly with the already
positioned elements.

Instalace oblouku vychodniho mostu zacala v lednu
2015. Vyzdvizeni jeho segment( spocivalo v 11
jednotlivych operacich (obr. 7 — 10). Nejvétsi byl
stfedovy segment s délkou 95 m a hmotnosti asi 200
tun. Vyzadovalo to vysoce specializovanou spolupraci
s American Bridge Company a peclivou kontrolu
geometrie zdvihanych segment( ve vySce cca 84 m a
spravné umisténi k jiz instalovanym segmentdm.

Figure 7. Progress of the Eastbound Bridge arch erection, Figure 8. Installation of Eastbound Bridge arch segment. February 2015
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Figure 9. Progress of the Eastbound Bridge arch installation in July 2015, with the Santiago Calatrava designed Margaret Hunt Hill Bridge in
the background. Figure 10. Eastbound Bridge after installation of the final arch segment in August 2015

7. SCHEDULE

On Saturday August 22, 2015, the first arch of the
Eastbound Bridge was completed, marking a significant
milestone in the Dallas-Fort Worth region’s Horseshoe
Project. The procedure that will follow is to complete the
Eastbound Bridge before commencing erection of the
Westbound Bridge. The Westbound Bridge is scheduled
to be completed at end of 2016, with the entire landmark
IH-30 crossing scheduled to be finished by summer 2017.

8. KEY PROJECT FACTS

Start of construction: 2013

Planned completion: Summer 2017

Type of structure: Two separate thrust arch bridges
Geometry:

- Length of bridge: 1125 feet

- Width of bridge: 20.33 feet

- Height of arch: 274 feet

- Cable spacing: 20.83 feet

- Steel Tonnage: 3300 tons (total for both bridges)
Materials:

- Structure of arch: Hollow steel trapezoidal sections
- Structure of deck: Steel beams with concrete a deck

- Supports: Reinforced concrete abutments on piled
foundations

7. HARMONOGRAM

V sobotu rano, 22. 8. 2015, byl dokoncen prvni oblouk
vychodniho mostu. V celém projektu se jednalo o dilezZity
milnik. Nasledny postup zahrnuje dokonceni vychodniho
mostu pred zahdjenim realizace zapadniho mostu.
Zapadni most byl mél byt dokoncéen na konci roku 2016 a
celé premosténi IH-30 by mélo byt dokonceno v lété
2017.

8. HLAVN{ UDAJE O PROJEKTU
Zahajeni vystavby: 2013
Planované dokonceni: l1éto 2017

Druh konstrukce. Dva oddélené obloukové mosty

Rozméry:

- Délka mostu: 343 m

- Sitka mostu: 6,2 m

- Vyska oblouku: 83,5 m

- Vzdalenost mezi zavésy: 6,3 m

- Konstrukéni ocel: 3300 tun (oba mosty)

PouZité materidly:

- Konstrukce oblouku: duté ocelové profily ve
tvaru lichobézniku

- Mostovka: ocelové tramy s betonovou
mostovkou

- Podpory: Zelezobetonové opéry na pilotovém
zalozZeni

Source: Dianne Tordillo, K Strategies Group: Key Project Facts
Office of Santiago Calatrava LLC: Project and Construction Overview, Renderings
Construction and aerial photos: Pegasus Link Constructors and Texas Department of Transportation
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Santiago Calatrava and Margaret McDermott

The Margaret McDermott Bridge is named after the
philanthropist and wife of the founder of Texas
Instruments. She was the first person to make a
personal contribution that ensured Dallas’ ability to
secure Santiago Calatrava as the designer to meld
architectural beauty with functionality for bridges
over the Trinity River. The City of Dallas has worked
with TxDOT, legislatures in the region to make this
funding a priority.

Margaret McDermott Bridge je pojmenovan po
filantropce a manZelce zakladatele Texas Instruments.
Jako prvni osobné prispéla k tomu, Ze Dallas mohl
zacit spolupracovat s panem Calatravou na navrhu
mostu, ktery spojil architektonickou krasu a funkénost
mostl pres feku Trinity. Mésto Dallas spolupracuje
s Ministerstvem dopravy v Texasu, zakonodarcem
v regionu, a financovani mostu je prioritou.

Source: http://dallashorseshoe.com/about/margaret-mcdermott-bridge/

Photos provided by Ms Dianne Tordillo, K Strategies Group
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MARGARET HUNT HILL BRIDGE, DALLAS

Located in downtown Dallas, the Margaret Hunt Hill
Bridge is a major component of the city's urban
revitalization  efforts, connecting Dallas' two
riverbanks for easy passage between the downtown
area and the rapidly revitalizing neighborhoods of
West Dallas. When the Dallas City Council
commissioned Santiago Calatrava to design a
signature bridge across the Trinity River in 2002, he
saw it as an opportunity to rethink the city's
riverfront. In order to celebrate the Trinity River and
highlight its enormous capacity to bring new
development to Dallas, Calatrava devised a plan to
transform the area into a central gathering place;
effectively pumping life back into the river.

Carrying six traffic lanes across the Trinity River
corridor, the Margaret Hunt Hill Bridge is 368 meters
(1206 feet) long, 36.7 meters (120 feet) wide and
spans 184 meters (603 feet). The parabolic pylon
(gleaming white steel arch) rises 136 meters (446
feet) above the banks of the Trinity River, not only
serving as a new icon to the Dallas skyline, it also acts
as the central support for the new bridge's deck via
cable-stays enabling the use of a light, efficient deck

3/2016

Margaret Hunt Hill se nachdzi v centru Dallasu a je
hlavni soucasti Usili o revitalizaci mésta. Spojuje brehy
feky a usnadfiuje tak dopravu mezi centrem mésta a
rychle se rozvijejici ¢asti zapadniho Dallasu. KdyZ
magistrat mésta Dallasu povéfil pana Santiago
Calatravu navrhem ,signature” mostu pres Feku
Trinity v roce 2002, vidél to jako pfilezitost k novym
Uvahdm o pojeti prostoru kolem feky. Chtél oslavit
feku Trinity a zdUraznit jeji nesmirny potencial, ktery
pfinese Dallasu dalsi rozvoj. Vymyslel plan, jak celou
oblast pretransformovat v misto slouzici lidem a vratil
tak Zivot do okoli reky.

Most prevadi dopravu pres feku Trinity Sesti jizdnimi
pruhy. Most je 368 metra dlouhy, 36,7 metru Siroky
s rozpétim 184 metrd. Parabolicky pylon (tfpytici se
bily ocelovy oblouk) ma vzepéti 136 metrl nad brehy
feky Trinity.

Slouzi nejen jako nova ikona siluety mésta, ale také
plsobi jako stfedovd podpora mostovky pomoci
zavésl. UmoZniuje tak pouZiti lehké, efektivné
pUsobici mostovky.
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system. Laced through that soaring arch are 58 cables,
with diameters ranging from 165 to 127 millimeters
(6.5 to 5 inches) and length ranging from 196 to 119
meters (642 to 390 feet). These extended in web-like
sweeps to either side of the bridge. This array of
cables effectively distributes the forces over the pylon
and the symmetry of permanent loads helps maintain
a slender, balanced arch pylon.

The arch pylon is a closed steel tube with internal
diaphragmes, stiffeners and anchor-ages for the cables.
The central box girder acts as a spine and contributes
greatly to the torsional rigidity of the system, which
allows the cables to anchor along the centre-line of
the bridge. The regularly spaced ribs and the edge box
girders help provide a frame which is stiff in-plane.
The Margaret Hunt Hill Bridge is the first of a series of
bridges designed by Santiago Calatrava to span across
the Trinity River and at the same time, it is also
Calatrava's first vehicular span in the United States.
Work continues on the design of a new sister bridge
further along the basin as part of the scheme to
replace the existing Interstate Highway 30.

Obloukem je protkdno 58 zavés(, s prlimérem od 165
do 127 mm a s délkou od 196 do 119 metrd. Zavésy
prochdzeji na obé strany mostu a vypadaji jako
pavucina. Efektivné a symetricky rozndaseji zatizeni ze
Stihlého obloukového pylonu.

Obloukovy pylon je vfezu uzaviend ocelova trubice
svnitfnimi  vyztuhami, ztuzidly a Udhelniky pro
pfipevnéni zavés(. Stredovy komorovy tram funguje
jako paterni nosnik a ve velké mife pfispiva k torzni
tuhosti celého systému a umozriuje rozloZeni zaveés(
po celé stfednici mostu.

Pravidelné rozmisténa Zebra a postranni komorové
nosniky tvofi ram, ktery je v roviné tuhy.

Margaret Hunt Hill Bridge je prvni ze série most(,
které byly Santiago Calatravou navrzeny pres freku
Trinity a je zaroven prvni mostem S. Calatravy v USA.

Prace pokracovaly na navrhu sesterského mostu pres
stejnou feku, coz je soucdsti planu na premisténi
stdvajici dalnice IH-30.

—

Source: Santiago Calatrava LLC

Photos: Courtesy of Alan Karchmer. © Alan Karchmer for Santiago Calatrava
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REGGIO NELL'EMILIA BRIDGES

Project:  Design of three bridges over the high-
speed railway and Autostrada del Sole
(A1 motorway) in the northern Italian city
of Reggio nell’'Emilia.

Client: Commune de Reggio nell’emilia

(City of Reggio Emilia)
Architect and engineer: Santiago Calatrava

Inauguration: October 20, 2007

Reggio nellEmilia is the capital of the province of
Reggio Emilia and is situated on very flat northern
Italian plain called the Padana. First settled before the
Roman Empire which gave it its name, Reggio Emilia
was the site of the first battle of the Italian
Risorgimento. Today Reggio Emilia is now a
progressive and prosperous city, a leader in
educational practice, as well as the pharmaceutical
and fashion industries.
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Projekt: ~ Navrh tfi mostl pfes vysokorychlostni
Zeleznici a dalnici A1 v severni Italii
v Reggio Nell’Emilia.

Klient: Mésto Reggio Emilia

Architekt a inZenyr: Santiago Calatrava

Slavnostni otevfeni: 20. Fijna 2007

Reggio nell’'Emilia je hlavnim méstem regionu a je
umisténo v rovinaté krajiné v severni Italii, kterd se
jmenuje Padana. Tento kraj byl osidlen jiz v dobé pred
vznikem Rimského cisaFstvi.

Dnes je to rostouci a prosperujici mésto, s vedouci
pozici voblasti vzdélavani, farmaceutického a
madniho pramyslu.
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Reggio Emilia, midway between Parma and Cremona,
was chosen by the high-speed railroad company,
Treno Alta Velocita (TAV), to be the site of a new
station on the high-speed line connecting Milan and
Naples. Santiago Calatrava was asked to design the
new railway station (Stazione Mediopadana), as well
as a comprehensive plan including bridges, highway
toll station, and other infrastructure improvements
that would not only facilitate automobile, bicycle and
pedestrian access to the city, but also create a
dramatic new gateway to Reggio Emilia from the
north.

Reggio Emilia je na pali cesty mezi Parmou a
Cremonou a bylo vybrano spoletnosti Treno Alta
Velocita, kterd provozuje vysokorychlostni Zeleznice,
pro umisténi nové stanice Zelezni¢niho spojeni mezi
Mildnem a Neapoli. Santiago Calatrava byl pozadan,
aby navrhl tuto novou Zeleznicni stanici a také aby
vytvofil celkovy plan zahrnujici mosty, dalni¢ni myto a
dalsi infrastrukturni projekty, které by usnadnily nejen
automobilovou, cyklistickou a pési dopravu do mésta,
ale zaroven vytvofily impozantni novou branu pfi
pfistupu do regionu ze severu.
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Calatrava’s designs respond both to the landscape
(which is very flat and is marked by rows of Lombardy
poplars) and to the growth of the city. The trees
suggested the desirability of adding vertical
landmarks, which would read as city gates through
which visitors to the city would pass. In addition, the
need to conform the city to the experience of

driving—that is, to create views that will be seen in
motion, from changing perspectives—suggested that
the sequence should be unified as variations on a
theme, rather than fragmented. Calatrava therefore
designed the three bridges so they can be read as an
ensemble. All three bridges are built of white-painted
steel and reinforced concrete.

Navrh S. Calatravy koresponduje jak s krajinnym razem
(velmi rovinata krajina s fadami lombardskych topold),
tak sristem mésta. Stromy vyzadovaly dalsi krajinny
prvek, ktery by ztvarnoval méstské brany, kterymi
navstévnici mésta prochazeji.

Kromé toho, potfeba zviditelnit mésto pro projizdéjici
fidice — tj. vytvofit pohledy, které zaujmou pfi jizdé,
z rlznych perspektiv — vyZadovala sérii jednotnych prvk(
na jedno téma, spiSe neZ roztfisténost. S. Calatrava tudiz
navrhl tfi mosty, které mohou byt vnimany jako celek.
Vsechny tfi mosty jsou zbile natfené ocele a
Zelezobetonu.
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THE CENTRAL BRIDGE

The central bridge, which crosses over the high-speed
rail line and the Autostrada del Sole (A1 motorway) is
composed as a single symmetrical arch, placed
longitudinally, which rises to a height of 46m (151
feet) from its base, and spans a total of 221m (725
feet). The bridge has four lanes for automobile traffic
and two lanes (one in either direction) for bicycles and
pedestrians. The structure is a tied arch from which a
steel box-girder supporting the roadway is suspended
by cables, placed radially. Cantilever beams, spaced at
intervals of 3.5m (11.5 feet), project 9.75m (32 feet)
from the box-girder. The roadway of the bridge is
made of steel, overlaid with asphalt.

HEIGHT 46 meters (151 feet)
LENGTH 221 meters (725 feet)
WIDTH 25.6 meters (84 feet)
WEIGHT 4,900 tons
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Hlavni  (stfedovy) most, ktery vede pres
vysokorychlostni Zeleznici a dalnici Al, je tvoren
jednim symetrickym obloukem, podélné umisténym,
ktery ma vzepéti 46 m a rozpéti 221 metr(.

Most ma ¢tyfi pruhy pro automobilovou dopravu a
dva pruhy (v kazdém sméru jeden) pro cyklisty a
chodce.

Konstrukéné se jedna o oblouk s tdhlem, ktery pomoci
radidlné umisténych zavésl podpird mostovku
tvofenou ocelovym komorovym nosnikem. Konzoly,
umisténé kazdych 3,5 metr(, jsou na kaidé strané
vyloZené do stran v délce 9,75 m. Mostovka je ocelova
s asfaltovou vrstvou.

VYSKA: 46 metr(
DELKA: 221 metr(
SIRKA: 25,6 metru
HMOTNOST: 4 900 tun
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THE LATERAL BRIDGES

A pair of twin bridges is situated over roundabouts
and highway access roads immediately to south and
north of the central bridge. The arch of each of these
bridges, in contrast to the central bridge, is set at right
angles to the direction of the flow of traffic, and is
68.8m (225 feet) high. These very high arches can be
seen for miles across the Padana, as the very flat
countryside surrounding the city is called. As cars
enter and leave the city, they will pass through what
appears to be towering gates marking entry to the
city. The south and north bridges are each 179 meters
long (587 feet) and 13.6 meters wide (45 feet), and
provide for one lane of traffic in each direction.
Twenty-six cable stays support the roadbed and
transfer the load to the arch. The unusual
arrangement of the stays creates the shape of a
hyperbola.

HEIGHT 68.8 meters (225 feet)
LENGTH 179 meters (587 feet)
WIDTH 13.6 meters (45 feet)
WEIGHT 1,300 tons
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Dvojice mostd je situovana u kruhového objezdu a
dalnice jiznim a severnim smérem od hlavniho mostu.
Oblouky téchto most(, v kontrastu k hlavnimu mostu,
jsou v pravém uhlu vici sméru dopravy, a jsou 68,8 m
vysoké. Tyto velmi vysoké oblouky mohou byt vidét jiz
od kilometry vzdalené Padany, jak se nazyva velmi
rovinata krajina v okoli mésta.

KdyZ auta pfijizdéji a odjizdéji z mésta, projizdi témito
obrovskymi branami oznalujicimi vstup do mésta.
Jizni i severni most maji délku 179 metrd, 13,6 metrd
Sitku a v kazdém sméru maji jeden jizdni pruh. Dvacet
Sest zavésU podpird mostovku a prenasi zatiZzeni do
oblouku. Neobvyklé uspofadani zavésld je ve tvaru
hyperboly.

VYSKA: 68.8 metr(
DELKA: 179 metr(
SIRKA: 13,6 metru
HMOTNOST: 1 300 tun




Source: Santiago Calatrava LLC

Photos: Co v of Alan Karchmer. @ Alan Karchmer for Santiago Calatrava
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CALGARY PEACE BRIDGE, CALGARY, CANADA

Project: Pedestrian Bridge
Client: City of Calgary
Location: Calgary, Canada
Year: 2009-2012

The new bridge is a landmark structure connecting
the richly landscaped residential community of
Sunnyside on the north side of the river with the
modern urban downtown community of Eau Claire,
located on the south side of the river. The 126-meter
long (413 feet) and 8-meter wide (26 feet) with a total
height at 5.85 meters (19 feet) bridge structure is
embedded as a sculptural, yet mathematically-derived
element into a naturally landscaped surrounding and
its sculptural appearance generates a striking contrast
with the surrounding landscape.

The structured shape is defined by a helix developed
over an oval cross section with two clearly defined
tangential radii creating an architectural space within.

The upper openings are filled with glazed leaves bent
to the same shape as the exterior of the helical form
offering protection to the users from the rain and
winter weather conditions.
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Projekt: Lavka pro pési

Klient: Mésto Calgary
Umisténi: Calgary, Kanada
Rok: 2009 — 2012

Novy most je pozoruhodnou konstrukci spojujici
obytnou ¢tvrt Sunnyside na severni strané feky
s modernim centrem Eau Claire, umisténym na jizni
strané reky. 126 metrd dlouhy a 8 metr( Siroky most
s charakteristickym obrazcem je vélenén do okolni
krajiny a svym vzhledem wvytvafi ktéto krajiné
kontrast.

Tvar konstrukce je definovan Sroubovici navrzenou
okolo ovélného pficného fezu se dvéma jasné
definovanymi navazujicimi kfivkami s rozdilnymi
polomeéry, vytvarejici architektonicky zajimavy prostor
uvnitr.

Otvory v horni ¢asti jsou vyplnéné sklenénymi deskami
stejného tvaru jako je vnéjsi Cast Sroubovice a
poskytuji tak ochranu pred destém a vétrem.
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Source: Santiago Calatrava LLC
Photos: Courtesy of Alan Karchmer. @ Alan Karchmer for Santiago Calatrava

3/2016



e-mosty

SAMUEL BECKETT BRIDGE, DUBLIN

Project: Cable-stayed bridge
Client: Dublin City Council
Location: Dublin, Ireland
Year: 1998 - 2009

Commissioned by Dublin City Council, the Samuel
Beckett Bridge (formerly Macken Street Bridge) is one
of the two bridges designed by Calatrava, the other
being the James Joyce Bridge completed in 2003. The
Samuel Beckett Bridge serves as the continuation of
an existing street whilst creating a necessary link in
the urban axis between Macken Street/Cardiff Lane
and Guild Street. This cable-stayed balanced bridge
with two unequal spans provides vehicular traffic and
pedestrians access crossing the Liffey River. It is also
designed to a 90-degree horizontal rotation to free
the river channel for water transport crossing the
river. The bridge is 124-meter (407 feet) long and 27-
meter (89 feet) wide with a single inclined curved
pylon in the center, tipped at 46 meters (151 feet)
above sea level.
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Projekt: Zavéseny most
Klient: Mésto Dublin
Umisténi: Dublin, Irsko
Rok: 1998 — 2009

Realizace mostu byla zadana Méstem Dublin a je
jednim z most(, které byly S. Calatravou navrieny.
Druhym je James Joyce Bridge, ktery byl dokoncen
vroce 2003. Samuel Beckett Bridge navazuje na
stavajici ulici a tvofi nezbytné spojeni v méstské ose
mezi Macken Streed / Cardiff Lane a Guild Street.
Tento zavéSeny most se dvéma nestejné velkymi poli
slouzi pro automobilovou a pési dopravu pres feku
Liffey. Navrh mostu umoznuje 90° rotaci a tim
uvolnuje ficni kanal pro vodni dopravu na fece.

Most je 124 metrd dlouhy a 27 metr( Siroky s jednim
Sikmym zakfivenym pylonem uprostfed, dosahujicim
vysky 46 metrl nad hladinou mofe.
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The bridge's slender design answers both aesthetic
and functional issues. The steel superstructure is
supported by two abutments and an intermediate
pier in concrete. Founded directly upon the limestone
bedrock, the intermediate pier contains the bridge's
rotation mechanisms and a large portion of the total
load is transferred to the terrain. Serving as structural
support, the pier emerges from the water to sustain
the deck and the base of the pylon, and is located only
28 meters (92 feet) from the south abutment. The
deck has four vehicular traffic lanes, two 1.5-meter
(4.9 feet) wide bicycle tracks and two three-meter
(9.8 feet) wide pedestrain lanes. Two of the four
vehicular traffic lanes can be developed as tram lanes
in the future. The deck has a maximum level at 5.6
meters (18.4 feet) above sea level.

The bridge's cross-section is a box with a bottom
shaped like a circular arc. Cross girders cantilever out
on both sides of the box including the parapet, where
the stays are anchored, creating the cycle and
pedestrian area. The Contractor is Graham Hollandia
Joint Venture and the bridge was officially opened in
early 2010.
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Stihly ndvrh mostu vyhovuje pozadavkim na estetiku i
funkénost mostu. Ocelovéd nosna konstrukce je
podepfena na dvou opérach a mezilehlém betonovém
pilifi. Most je zaloZen pfimo na vapencovém podloZi.
Mezilehly pilit obsahuje rotaéni mechanismus mostu a
pfevaina ¢ast zatiZzeni je pfenasenda do okolniho
terénu. Pilif slouZi jako konstrukéni podpora, vynofuje
se zvody a podpird mostovku a zakladnu pylonu.
Nachazi se pouze 28 metr( od jizni opéry. Mostovka
ma Ctyfi jizdni pruhy, dvé cyklistické stezky s Sitkou 1.5
metru a dva pési pruhy sS&ifkou tfi metry. Dva
z jizdnich pruhd mohou byt v budoucnu wyuZity pro
tramvajovou dopravu. Mostovka je umisténa ve vysce
maximalné 5,6 metrt nad hladinou more.

Most ma komorovy prifez, spodni Cast je ve tvaru
oblouku. Pfi¢niky jsou wyloZzené na obou stranach
mostu véetné parapetu, kde jsou zakotvené zavésy a
vytvari tak cyklistickou stezku a cestu pro pési.

Zhotovitelem mostu je Graham Hollandia JV.

Most byl otevien pro dopravu pocatkem roku 2010.
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Source: Santiago Calatrava LLC
Photos: Courtesy of Alan Karchmer. © Alan Karchmer for Santiago Calatrava
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PHOTO GALLERY
ALAN KARCHMER FOR SANTIAGO CALATRAVA

BRIDGES OVER THE HOOFDVAART
DEDEMSVAART, NETHERLANDS

© Alan Karchmer for Santiago Calatrava
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KATEHAKI PEDESTRIAN BRIDGE
ATHENS, GREECE

© Alan Karchmer for Santiago Calatrava
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SUNDIAL FOOTBRIDGE
REDDING, CALIFORNIA, USA

© Alan Karchmer for Santiago Calatrava
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PUENTE DE LA MUIJER
BUENQOS AIRES, ARGENTINA

© Alan Karchmer for Santiago Calatrava
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BRIDGE OF STRINGS, JERUSALEM, ISRAEL
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Project: Cable-Stayed Steel Bridge for Light Rail Train
Client: Moriah Jerusalem Development Co. Ltd.
Location: Jerusalem, Israel

Year: 2002-2008

In 1999, the Municipality of Jerusalem and the Israel
Ministries of Transportation and Finance began its plans
to construct the Jerusalem Light Rail mass transit system
consisting of eight lines. The first line will run 15
kilometers (9.3 miles) from Pisgat Zeev to Yad Vashem
and includes the Jerusalem’s Central Bus Station and the
Eastern Gate entrance to Jerusalem.

At the request of the City of Jerusalem, Calatrava
designed a new bridge in the city’s key area near the
Central Bus Station to carry the light rail across a densely
developed urban area and to resolve the traffic and
pedestrian issues, while creating a new landmark for the
entrance to the city.

To accommodate this difficult site, Calatrava proposed a
cable-stayed bridge with a single inclined pylon rising
above the urban surroundings. Spanning over a busy
traffic intersection, the new light rail bridge curves in an
S-form as it goes from Jaffa Road to Herzl Boulevard.
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Projekt: Zavéseny Zelezni¢ni most

Klient: Moriah Jerusalem Development Co. Ltd.
Umisténi: Jerusalem, Israel

Rok: 2002-2008

Vroce 1999 Magistrat meésta Jeruzaléma a izraelské
ministerstvo dopravy a financi zahdjilo plany na realizaci
jeruzalémského tranzitniho systému o osmi pruzich. Prvni
trasa v délce 15 km vede z Pisgat Zeev do Yad Vashem a
zahrnuje i centralni autobusové nadrazi a vychodni vstup
do mésta.

Na zdkladé poZadavku mésta S. Calatrava navrhl novy
Zelezni¢ni most v méstské klicové &asti blizko centralniho
autobusového nadraZzi. Most wvede husté osidlenou
méstskou ¢asti a pomaha vyredit dopravni obsluZnost a
zaroven vytvafi novy specificky prvek pfi vjezdu do mésta.

Vzhledem kndroénym podminkam S. Calatrava navrhl
zavédeny most sjednim sklonénym pylonem, ktery se
vypind nad méstem. Novy Zeleznicni most prechazi pres
rusnou dopravni kfizovatku ve tvaru pismene S.
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This free spanning structure clears the way for a public
plaza situated below the bridge and permits pedestrians
to cross the main traffic junction safely.

The pylon consists of a very slender and streamlined
triangular-shaped steel box inclined backwards to show
visible tension as well as create a clear visual direction
towards the city. Attention was drawn to the cables
arranged in a parabolic shape and develops three-dimen-
sionally in space, thus amplifying the impressive unique
visual impact of the bridge. Overall, the strings and form
of this structure suggested a giant harp — the harp of
King David as a symbol of the holy city — inspiring city
residents to refer it as the ‘Bridge of Strings’.

Although the embankments are constructed out of
Jerusalem stone, in order to retain its local zoning and
tradition, the bridge’s pylon and cables are made of steel.
A band of light running along the pedestrian walkway was
incorporated into the light rail bridge. A public plaza was
created under the bridge and the bridge itself serves as a
new gateway to the city.

Calatrava expressed his hope for the bridge to become a
symbol and a force for reconciliation. “Bridges join places
that were separated,” he states. “They are built for the
sake of progress and for the average citizen. They even
have a religious dimension. The word ‘religious’ comes
from the Latin, meaning ‘creating a link’. A bridge makes
a lot of sense in a city like Jerusalem.”

Takto zavésena konstrukce uvolnila prostor pod mostem
a umoZnuje chodclm bezpecny prechod pres rusnou
kfizovatku.

Pylon se sklada zvelmi Stihlého a aerodynamickeho
trojuhelnikového  ocelového komorového  prvku
vyklonéného smérem ven, ktery ukazuje viditelIné napéti
a zaroven vytvari viditelny smér k méstu. Pozornost
pfitahuji zavésy uspofadané parabolicky a trojrozmérne
v prostoru, coz mostu dodava vizudlni ddraz. Celkem
vzato, zavésy a tvar konstrukce pfipominaji velkou harfu
— harfa krale Davida je symbol svatého mésta — coz
obyvatele meésta inspirovalo ktomu, Ze most nazvali
»,Most strun”.

S ohledem na umisténi mostu a tradice jsou nabfeZi
obloZena jeruzalémskym kamenem, nicméné pylon a
zavésy jsou z ocele. Do mostu bylo vélenéno osvétleni.
Verejné prostranstvi pod mostem slouZzi jako nova
vstupni brana do mésta.

S. Calatrava doufa, Ze se most stane symbolem a mistem

smifeni. ,Mosty spojuji mista, ktera jsou rozdélend”, fika.

Stavi se pro rozvoj a pro lidi. Maji dokonce i religiozni

rozmér. Slovo ,religiozni” pochazi z latiny a znamena
O

Lvytvaret spojeni”. Ve mésté Jeruzalém ma most velky
smysl.

Source: Santiago Calatrava LLC
Photos: Courtesy of Barbara Burg + Oliver Schuh, www.palladium.de
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PONTE DELLA COSTITUZIONE, VENICE, ITALY

Project: Fourth Bridge Over Canal Grande
Client: Municipality of Venice

Location: Venice, Italy

Year: 1999-2008

No other city in the world has so many large and small
bridges as does Venice. The addition of one more should
not cause much of an impression — except that the
construction of a new pedestrian bridge over the Grand
Canal, only the fourth to be built since the 16th century,
is clearly a national and international event. In November
1999, Santiago Calatrava was commissioned to design
this new bridge.

The project is sited at an extremely strategic point,
connecting the railway station with the Piazzale Roma.
The bridge is important both functionally and
symbolically, giving visitors their first impressions of
Venice and providing a panoramic view of the Grand
Canal.

Care has been taken to integrate the bridge with the
guays on either side. The steps and ramps are designed
to add vitality to both sides of the canal, while the
abutments, which are crescent-shaped, leave pedestrians
with free access to the quays. The areas at either end act
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Projekt: Ctvrty most pfes Canal Grande

Klient: Mésto Bendtky
Umisténi: Benatky, Italie
Rok: 1999 — 2008

Z4adné jiné mésto na svété nema tolik velkych a malych
mostd jako maji Benatky. Jeden most navic by tedy nemél
mit aZz tak velky vyznam — vyjimkou je pouze nova lavka
pfes Grand Canal. Je to pouze Ctvrty most realizovany od
16. stoleti, coZ je tedy jednoznaéné udalost vyznamna na
narodni i mezinarodni Urovni. V listopadu 1999 byl S.
Calatrava povéren vytvorenim projektu tohoto nového
mostu.

Projekt se nachdazi na extrémné strategickém misté a
poskytuje spojeni s Zelezni¢ni stanici na Piazzale Roma.

Most je dllezZity z hlediska své funkce a zdroven je to
symbol, ktery poskytuje navstévnikim prvni dojem a
poskytuje panoramaticky vyhled na Grand Canal.

Velkd péce byla vénovana integraci mostu s nabrezimi na
obou strandch. Schody a pfistupové rampy jsou navrzené
tak, aby oZivily obé strany kanalu, zatimco opéry
umoznuji chodclim volny pfistup k ndbrezim. Plochy na
obou koncich plsobi jako prodlouZzeni mostu a vytvareji
tak novy prostor.
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as extensions of the bridge, creating new celebratory
spaces for Venice. On the south side, the design also
provides a new passage between Piazzale Roma and the
mooring platforms for the ACTV water transport.

The bridge is 94-meter long (308 feet), with a central
span of 81 meters (266 feet). It rises from a height of 3.2
meters (10.5 feet) to 9.28 meters (30 feet) at midpoint.
The all-steel structural element consists of a central arch
of very large radius (180 meters or 590 feet), with two
side arches and two lower arches. Joining the arches are
girders made of steel tubes and plates, forming closed
section boxes, which are placed radial to the main radius.
The steps and deck of the bridge are made of tempered
security glass, natural Istria and Trachite stones, picking
up the design of the existing pavement (the abutments,
made of reinforced concrete are clad in the same stone).
The parapet is entirely glass, with a bronze handrail
comprising its upper edge. At night, fluorescent bulbs set
within the handrail will illuminate the path, adding to the
stage-set effect created by illumination from below the
transparent deck. Spotlights set low on the walls will
illuminate the ground on either end of the bridge.

Bridges in Venice do more than just joining the different
parts of the city together. They serve as landmarks,
meeting places, defining points in an utterly unique urban
fabric. The design for Quarto Ponte sul Canal Grande
aspires to meet these needs fully, while contributing a
markedly new and vital element to the Grand Canal.

Na jizni strané ndvrh umoznil novy prlchod mezi
Piazzale Roma a moly slouZicimi pro vodni dopravu.

Most je 94 metr( dlouhy, s hlavnim rozpétim 81 metrd.
Vyska je od 3,2 metru do 9,28 metr( uprostred.

Ocelova konstrukce se skldadd zhlavniho oblouku
s velkym polomérem (180 metrd), se dvéma oblouky po
stranach a dvéma niz8imi oblouky. Oblouky jsou spojeny
nosniky tvofenymi ocelovymi trubkami a deskami, které
tvofi v fezu uzavienou komoru a které jsou umistény
radialné vici hlavnimu poloméru. Schody a mostovka
mostu jsou ztemperovaného bezpecnostniho skia,
pfirodniho istrijského kamene a trachytu a vzhledem tak
pfipominaji stavajici dlazbu (opéry jsou z Zelezobetonu a
jsou oblozené stejnym druhem kamene).

Parapet je cely ze skla, s bronzovym zabradlim s horni
hranou. Vnoci je most osvétlen fluorescentnimi
zarovkami umisténymi v zdbradli, které osvétluji cestu a
dodavaji svételny efekt mostu osvétlenému zpod
prahledné mostovky. Bodova svétla umisténa ve
sténdch osvétluji cestu na obou stranach mostu.

Mosty v Benatkdch znamenaji vice, neZ jen pouhé
spojnice ¢asti mésta. Slouzi zde jako vyznamné prvky,
mista setkavani a mista urcujici rdz mésta. Navrh
¢tvrtého mostu pres Canal Grande vSechny tyto potreby
spliiuje a zaroven tvori vyznamny novy a oZivujici prvek.

- "\\
v-f 4

==

Hmm IIIIIII ; I, NL
i ol | 1‘
mnnu [1_1(\ Tl

ﬂl IIII

umm

3/2016




e-mosty

PHOTO GALLERY

Source: Santiago Calatrava LLC
Photos: Courtesy of Paolo Emilio Sfriso. © Paolo Emilio Sfriso




e-mosty

THE SHARQ CROSSING, DOHA, QATAR

Project: The Sharq Crossing

Client: Ministry of Municipal Affairs and Urban
Planning (MMUP)

Location: Doha, Qatar
Year: 2011— Current

The Sharg Crossing (formerly Doha Bay Crossing)
Masterplan has been developed by Santiago Calatrava
at the request of the Ministry of Municipal Affairs and
Urban Planning (MMUP) and features a unique
combination of an efficient civil engineering solution
and a highly iconic design. The Masterplan features a
major traffic connection linking the Airport area with
the West Bay Financial District and the Cultural City.
Substituting the formerly proposed tunnel only
system, Santiago Calatrava has designed a solution
with a bridge at each of the three ends of the tunnel
system. The connection of the bridges to the
previously proposed traffic system follows the same
principle at all three locations — a short tunnel under-
pass runs below the coastal district allowing the
bridges to emerge offshore before descending
beneath the sea to connect back to the main road
tunnel. In this way, each bridge reads as an individual
sculptural piece with distinct character drawing on the
constraints of the adjacent urban environment.
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Santiago Calatrava vypracoval projekt Sharqg Crossing
na zakladé poZadavku Ministerstva pro mistni
zdlezitosti a Uzemni pldnovani. Projekt zahrnuje
jedineCnou  kombinaci  inZenyrskych  FfeSeni a
vyjimecného designu. Pfindsi hlavni dopravni spojenf
z letisté s financni a kulturni oblasti v zapadni zatoce.
Nahrazuje plvodni feseni, které zahrnovalo pouze
tunel, a obsahuje most na kaidém ze tfi koncl
systému  tunell.  Spojeni  mostd s plvodné
navrhovanym dopravnim systémem sleduje stejny
princip ve vSech trech lokalitdch — kratky tunel pod
pobfezim, tunely vynofujici se mimo pevninu a opét
klesajici do more a nasledné se pfipojujici k hlavnimu
silniénimu  tunelu. Takto tvofi kazdy most
architektonicky jedinec¢ny prvek reagujici na omezeni
kladena nedalekou méstskou zastavbou.
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1. A CONCEPT FOR A CROSSING

The conceptual design for the Sharq Crossing was
steered by the following set of ideals:

e deriving a safe solution to the problems of
crossing such an expanse of water with
significant submerged tunnel portions

e creating infrastructure of international
distinction

e responding to crystallisation of the
development of Doha’s coastline as “the
Corniche Park”

The response to these ideals led to the development
of a scheme incorporating three bridges linked by
submerged tunnel sections. Complex constraining
design criteria such as airport restrictions, navigation
clearances, traffic requirements, and varying sea
levels amongst others have been considered in the
development of the bridge and masterplan concept
designs.

The resulting concept is anchored by:

three unique and iconic bridge designs

e an “island crossing” as part event venue, part
subsea road interchange, and part marina

e a “green extension” of the Corniche Park

e discreet connections to the shore that do not

interrupt the coastline, thus preserving a

valuable coastal environment.

1. KONCEPT

Koncepcni ndvrh Sharg Crossing se fidil nasledujicimi
predstavami:

e Bezpecné reseni problémd, napf. rozliv vody do
podstatné ¢asti podmorskych tunell

e Vytvofeniinfrastruktury mezindrodniho vyznamu

e Reakce na stavajici rozvoj pobrezi Dohy, kde se
nachazi ,Corniche Park”

Odpovéd na tyto otdzky vedla k vytvoreni planu, ktery
zahrnuje propojeni tfi mostd s podmorskymi tunely.

Byla zvaZovdna omezujici kritéria projektu, napf.
leteckd doprava, plavebni profil, pozadavky dopravy a
rdzné Urovné morské hladiny.

Vysledny koncept obsahuje:

e Trijedinecné a ikonické ndvrhy mostu

e Ostrovni kfizeni vCetné prostoru pro poradani
spolecenskych akci, kfizeni pod hladinou more a
marinu

e Zelené rozsifeni Corniche Parku

e Diskrétni pfipojeni k pobfeZi, které nenarusi jeho
linii, a tudiZ zachovava cenné prostfedi vtomto
misté.

Figure 1. Sharq Crossing — Concept Sketch
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2. THE BRIDGES
2.1. West Bay Bridge

The West Bay Bridge is a magnificent arched structure
incorporating a “longitudinal park” extending from
the proposed Corniche Park along the bridge’s length
upon an elevated walkway.

The bridge touches land gracefully with a delicate
pedestrian bridge and a shaded canopy for cable car
users while road traffic is submerged below grade.
Where the road climbs and descends beneath the
waves an island structure is created. The eastern
island is extended to form a belvedere of terraced
levels and roofs supporting various recreational
activities and a marina, succinctly resolving the
Cultural City and West Bay Interchange using a
compact semi-submerged solution.

Visitors to the island can either walk along the park-
like glass walkway or traverse over the bridge on a
funicular cableway enjoying spectacular views from a
personal viewing cabin 125 metres above the sea.

2. MOSTY
2.1. West Bay Bridge

West Bay Bridge je Uchvatna obloukova konstrukce,
kterd obsahuje “podélny park”, ktery vychazi z
navrhovaného Corniche Parku podél celého mostu na
vyvysené zéné pro pési.

Most se elegantné dotykad pevniny prostfednictvim
jemné lavky a zastfeSené lanovky, zatimco silni¢ni
doprava je umisténa pod Urovni mostu. V misté, kde
se silnice vynofuje a poté klesd pod Uroven vodni
hladiny je vytvofen umély ostrov. Vychodni ostrov je
rozsiten a vytvari tak terasy a stfedni konstrukce, které
slouzi rlznym rekreacnim aktivitdm a kde je rovnéz
marina, ¢imz je jednoduchou formou vyfeseno spojeni
Cultural City a West Bay, které pouZivd kompaktni
Castecné zanofenou konstrukci.

Navstévnici ostrova se mohou bud prochazet po
sklenéné lavce s parkovou Upravou, nebo prejet most
lanovkou a uzZit si tak Uchvatny vyhled z kabiny 125
metrl nad morem.

Figure 2. Sharq Crossing — West Bay Bridge Concept Sketch
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2.2. Cultural City Bridge

A series of cable-stayed bridges skim across the bay in
a pattern of descending scales creating a long bridge
which uses its grand scale to dramatically reduce the
lengths of the submerged tunnel links.

mosty

2.2. Cultural City Bridge

Rada zavédenych mostil se klene pres zatoku a vytvafi
jeden dlouhy most, ktery tvofi obrovsky protiklad k
délce zanorené ¢asti a opticky tak zmensuji jeji délku.

Figure 3. Sharq Crossing —

2.3. Al Sharq Bridge

A tubular structure gracefully spans the inlet adjacent
to Doha’s new Hamad International Airport. While
necessarily shallow to accommodate air traffic, the
bridge offers a novel, sleek, conceptual form providing
visitors to Doha with their first stunning view of
downtown Doha’s skyline.

Cultural City Bridge Concept Sketch

2.3. Al Sharq Bridge

Trubicovita konstrukce elegantné premostuje zdtoku
nedaleko nového mezindrodniho letisté. PrestoZe je
tunel pomérné nizky, aby vyhoveél pozadavkim letecké
dopravy, nabizi novatorské, elegantni a koncepcni
feseni poskytujici navstévnikdm mésta prvni Gchvatny
pohled na siluetu centra mésta.

Figure 4. Al Sharq Bridge Concept Sketch
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3. SUBMERGED TUNNEL LINKS

Critically, the tunnel lengths have been kept
manageably short thereby significantly reducing the
cross section and excavation requirements. This
design also reduces the long-term maintenance
burden for the owner by requiring comparatively
simple mechanical systems (notably resolving the key
tunnel design issues of ventilation and smoke
extraction).

3. PODMORSKE TUNELOVE SPOJEN(

Za velmi dUleZité byla povaZovana délka tunelll — bylo
tfeba navrhnout tunely co nejkratsi, aby se sniZily
pozadavky na hloubeni tunell. Tento navrh také
snizuje dlouhodobé poZadavky tykajici se udrzby —
bylo treba zajistit jednoduché systémy (predevsim
tykajici se klicovych otdzek jako je napf. ventilace a
odvod spalin).

Figure 5. Island Belvedere — Concept Sketch

4. VISION FOR CORNICHE ENVIRONS

The Vision places emphasis on the Corniche and not
on the new link by positioning the highway below
grade at the earliest opportunity inland. This creates a
new chance to reconnect the Corniche as a “green”
zone stretching around the adjacent offices, hotels
and condominiums incorporating their marinas, ports
and piers into a single continuous “green” belt around
the Corniche. The vertical road alignment of the new
link is purposefully adjusted to create new sea inlets
alongside the bridges creating a dynamic waterfront
environment.

Next to the new Hamad International Airport,
precious land directly at the coast stays untouched
and can be subject to further urban development
even using the “Air Rights” above the landside tunnel
sections.

The Cultural City landing is integrated into the existing
streetscape of the surrounding development of this
area linking with the new expressway.

Specifically designed as solely offshore elements, with
only the most slender of connections to the mainland,
the bridges become iconic, independent, sculptural
pieces while integrating themselves into the varying
skylines of the city.
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4. VIZE PRO OBLAST CORNICHE

Vize klade vétsi dliraz na oblast Corniche a nikoliv na
nové spojeni, které je pfi nejbliz§i mozné pfileZitosti
umisténé pod povrchem na ostrové. Vytvari tak novou
mozZnost znovu spojit oblast Corniche jako ,zelené”
zény zasahujici aZz k pfilehlym kancelarim, hoteldm a
z6ny bydleni zaclefujici i jejich mariny, pfistavy a mola
do jednolitého pdsu zelené v okoli Corniche. Svislé
usporadani nového silnicniho spojeni je Ucelné
prizplsobené tomu, aby podél mostl vytvorilo novou
mofskou zatoku a dynamické pobiezni prosttedi.

Vedle nového mezindrodniho letisté pfimo na pobrezi
zQstava nedotcend velmi cennd oblast, ktera se bude
moznd nad prochazejicimi tunely a srespektem
k letecké dopravé v budoucnu dale rozvijet.

Oblast Cultural City je vclenéna do stavajiciho okoli
ulic a zéstavby a napojuje se na novou dalnici.

Mosty, které jsou specificky navriené jako jednotlivé
prvky na mofi a jako nejstihlejsi spojeni s pevninou, se
stdvaji ikonami — sochami, které se integruji do
rlznorodé siluety mésta na pobrezi.




Figure 6, 7. Sketch and aerial View of Doha Bay and the Sharq Crossing Programme

4.1. Connecting back to the City’s Streetscape

4.1.1. West Bay

The submerged tunnel extends on shore to protrude
on Conference Street next to the City Center Mall.
Roadways either side of the canopy allow traffic to
proceed at grade to/from the junction at the current
Exhibition Roundabout location.

Ramps are provided that allow traffic traveling along
Al Corniche Street or Diplomatic Street to enter/exit
the West Bay portion of the link. These ramps
progress at a steep incline to meet and merge with
the principal tunnel ramp before the pairs of lanes
arrive at the West Bay Bridge.

4.1.2. Cultural City

Primary connection to the Lusail Expressway is
maintained at the proposed tunnel entry/exit points,
while also maintaining the local road network
servicing Katara and the adjacent hotels.

4.1.3. Al Sharq

Traffic at the Al Sharqg Link is proposed to connect to
the Ras Abu Abboud Street and link to the Hamad
International Airport midfield interchange.

4.1.4. The Island Crossing

4.1.4.1. A bridge abutment as traffic interchange

The crossing offers the chance to create a unique
island space reclaimed from the sea. Instead of
resorting to a multi-level transition below sea level or
an interchange mounted on top of a man-made
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4.1. Spojeni s méstem

4.1.1. West Bay

Podmorsky tunel pokracuje na brfehu smérem
k Conference Street vedle City Center Mall, kde
vystupuje na povrch. Silnice na obou stranach
umoznuji, aby doprava pokracovala na Urovni
kfizovatky v misté stavajiciho kruhového objezdu
Exhibition Roundabout.

Najezdové rampy umoziuji, aby doprava pokracovala
podél Al Corniche Street nebo Diplomatic Street aZz
k spojeni s West Bay. Tyto rampy pokracuji strmym
stoupdnim az k hlavnimu ndjezdu do tunelu pred West
Bay Bridge.

4.1.2. Cultural City

Hlavni spojeni s Lusail Expressway se nachazi na
drovni navrhovaného najezdu do tunelu, zatimco
mistni silnice slouZi dopravé v Katafe a k pfilehlym
hoteldm.

4.1.3. Al Sharq

Doprava u Al Sharg Link ma spojovat Ras Abu Abboud
Street a kfiZzovatku smérem k Hamad International
Airport .

4.1.4. Ostrovni krizeni

4.1.4.1. Opéra mostu pro dopravni krizeni

Kfizeni pfindsi moznost vytvofit unikatni ostrovni
plochu v mofi. Misto viceuroviiové kfizovatky pod
Urovni mofe nebo kfizovatky umisténé na uméle
vytvoreném ostrové vede navrhovana trasa tak, Ze
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island, the proposed alignment of the roads is utilized
such that the necessary transport interchange is
constructed within the bounds of the proposed West
Bay Bridge abutment island.

The key to the effectiveness of this solution is that the
elevated level of the roadway (on the West Bay
Bridge) allows it to pass over the Lusail/Cultural City
tunnel and reconnect with an interchange below the
sea bed (using the length of the island as a tool for
vertical grade transition). This concept effectively
applies a mode of interchange which is predominantly
above sea bed level and involves only a fraction of the
costly marine works and hydrological disturbance to
the sea bed.

4.1.4.2. Bridge abutment as recreational facility

The concept design presented indicates possible
recreational uses for the island that might include a
marina or a restaurant/event space. The Island would
then be accessible by the West Bay Bridge and by
small pleasure boats, yachts and sea taxis. The users
of the Island facility are sheltered from the noisy
traffic by the sloped roof of the tunnel ramp. Visitors
to the island would make use of the parking facility
being created on the landside at the Sheraton Car
Park Project or Metro where they can either stroll
along the pedestrian walkway or use the cable car to
access the island. The “journey” to the island is an
inherent part of the experience.

nezbytnd dopravni kfiZovatka je vytvofena na
navrhovaném ostrové slouzicim pro opéru West Bay
Bridge.

Klicem k Uspéchu tohoto Feseni je to, Ze vyvySena Cast
vozovky (West Bay Bridge) mlzZe byt prevedena pres
tunel Lusail / Cultural City a opét se spojit
s kfizovatkou pod morskym dnem (s vyuZitim ostrova
vjeho délce pfi prevyseni). Tento koncept efektivné
vyuziva krizeni, které je predevsim nad urovni
morského dna, vyZzaduje pouze zlomek nakladd na
prace na mofi a predstavuje minimalni hydrologické
naruseni morského dna.

4.1.4.2. Opéra mostu jako misto pro rekreaci
Koncepcni navrh predstavuje mozné rekreacni vyuZiti
ostrova, coZ mlze zahrnovat marinu nebo restauraci /
spolecenské prostory. Ostrov bude pfistupny z West
Bay Bridge a také malymi rekreacnimi plavidly,
jachtami a vodnimi taxi. Navstévnici ostrova budou
chranéni pred hluénou dopravou stfechou tvofenou
rampou tunelu. Navstévnici také mohou vyuzit
mozZnost zaparkovat v oblasti Sheraton Car Park
Project nebo Metro a prochazkou dojit na ostrov nebo
na néj dojet lanovkou. ,Cesta” na ostrov je soucast
celého zazitku.

Figure 8: Panoramatic View
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5. FACT SHEET
5.1. Sharg Crossing Programme
Project Name Sharq Crossing
Location Doha, Qatar
Client ASHGHAL, Qatar Public Works Authority
Architect Santiago Calatrava
Engineer Santiago Calatrava

Table 1

5.1.1. Principal Building Materials

[tem Material

Welded structural steel and high strength cables

Bridge Superstructure _ P
/ svarena ocel. kce a vysokopevnostni zavésy

Bridge Substructure Cast in-situ concrete / monoliticky beton

Rock socketed caissons and pad / vetknuté

Bridge Foundations kesony a zdkladové desky

Immersed Tunnel Structure Precast concrete / betonové prefabrikaty

Cut and Cover Tunnels / hloubené tunely Cast in-situ reinforced concrete / monoliticky 7B

Table 2

5.1.2. Principal Dimensions

Item Length
Total fixed link length 12 kilometres
West Bay Bridge Span 700 metres clear span
Cultural City Bridge Span 150-200m per span (1,310m total length)
Al Sharq Bridge Span 300m central span (600m total length)
Marine Interchange Approximately 550 metres in length
Immersed Tube Tunnels 5.1km in total
Cut and Cover Tunnels 2.65km in total
Landside and Marineside Islands (4) Approximately 300 metres in length (each)
Number of Lanes 2 x 3 lanes to airport, and 2 x 2‘ lanes to West Bay
and Cultural City

Table 3
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5.2. West Bay Bridge

e 700 metres long tied arch, single span

e Traffic: 4 lanes + 2 shoulders with a total
width 29m

e Deck box girder

e Upper pedestrian deck: 18 metre wide Box
Girder with plants

e 463 metre helical dual span Pedestrian Bridge

e Pedestrian Bridge deck: 14 metres wide

5.2. West Bay Bridge

e 700 metr dlouhy obloukovy most s tahlem
e Doprava: 4 jizdni + 2 odstavné pruhy
s celkovou Sitkou 29 m
e Mostovka tvofend komorovym nosnikem
e Horni ¢ast pro chodce: 18 metr( Siroky
komorovy nosnik, mostovka se zelenf
e 463 m dvoupolova lavka ve tvaru Sroubovice
o Sitka lavky: 14 metrQ

Figure 9. West Bay Bridge

5.2.1. Comparable bridges
Chaotianmen Bridge, China, 552 metre span

Lupu Bridge, China, 550 metre span

5.2.2. Materials: West Bay Bridge
Arch:
2 parallel side arches + central bracing system

Material: Steel

Cables:
190 cables in total

Road Deck
Single span + 2 abutment approaches

728 metres long x 29 metres wide; 2.5 metres deep
Material: Steel

Pedestrian Deck
740 metres long, 18 metres wide; 1.5 metres deep
(max.)

Material: Steel

Foundation
Abutments on tunnel

Piles under bearing areas
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5.2.1. Srovnatelné mosty
Chaotianmen Bridge, Cina, 552 metr{ rozpéti

Lupu Bridge, Cina, 550 metr(i rozpéti

5.2.2. Materialy: West Bay Bridge
Obloukovy most:
2 paralelni oblouky po strandch + stfedové ztuzeni

Material: ocel

Zavésy:
190 zavésa celkem

Mostovka — silni¢ni most
Jednopolovy most + 2 pristupova pole

728 metrd délka x 29 metrd Sirka; 2,5 metru vyska
Materidl: ocel

Lavka - mostovka
740 metrd délka, 18 metr( sitka; 1,5 metru vyska
(max.)

Material: ocel

Zalozeni
Opéry na tunelu

Piloty pod nosnymi oblastmi
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Figure 10. Internal View of Pedestrian Bridge

5.2.3. Materials: West Bay Pedestrian Bridge
Helix

Top chords + diagonals + bottom chords
Material: Steel

Pier

1 centre pier, 11 metres high

Tree with 24 branches approx. 35 metres wide
Material: Steel

Deck
463 metres long, 14 metres wide; 0.8 metres deep
(max.)

Material: Steel

Foundation
East abutment on arch bridge

Centre pier on approach ramp bottom slab
West abutment on landside cable car station

5.2.4. People Mover: West Bay Bridge
Bottom supported, cable driven

Distance land to marine side station: 1.2 km
6 — 8 people per cabin

Max. elevation: 115 metres above sea level
Max. inclination: 27 stupnd

Self-levelling cabins
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5.2.3. Materidly: West Bay Pedestrian Bridge
Sroubovice

Horni pasnice + diagondly + spodni pdsnice
Material: ocel

Pilit

1 stfedovy pilit, 11 metr( vyska
Strom s 24 vétvemi asi 35 metrU Sirka
Material: ocel

Mostovka
463 metr( délka, 14 metr( Sitka; 0,8 metru vyska
(max.)

Material: ocel

ZaloZeni
Vychodni opéra na obloukovém mosté

Stredovy pilif na spodni desce pfistupového pole
Zapadni opéra na stanici lanovky

5.2.4. Lanovka: West Bay Bridge
Pozemni, lanova

Vzdalenost od pevniny ke stanici v mariné: 1,2 km
6 — 8 lidi / kabina

Max. pfevyseni: 115 metr( nad hladinou more
Max. sklon: 27 stupnl

Samovyrovnavaci kabiny
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Figure 11. View of People Mover looking towards Al Sharqg Bridge

5.2.5. Marine Interchange: West Bay Bridge
The Marina facility with between 73 and 96 berths

320m long (above sea level); between 53m and 85m
wide (max)

Retail area, event area (open air)

Services area

Cable car destination

Marina
5.3. Cultural City Bridge
Cable Stayed / 1 310 metres long

7 pylons / 8 spans
Traffic: 4 lanes + 2 shoulders / total width 32.6 m
Deck: Orthotropic

5.2.5. KFizeni u mariny: West Bay Bridge
Nova marina s kapacitou mezi 73 a 96 kotevnimi stanimi

320 m dlouhd (nad hladinou more); mezi 53 ma 85 m
Sirokda (max)

Nakupni oblast, spolec¢enské akce (open air)

Sluzby

Cil lanovky

Marina
5.3. Cultural City Bridge
Zavéseny most / 1 310 metrd dlouhy

7 pylond / 8 poli

Doprava: 4 jizdni + 2 odstavné pruhy / celkova sitka 32,6
metru

Mostovka: ortotropni

Figure 12. Cultural City Bridge
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5.3.1. Comparable bridges
Millau Viaduct, France, 2 460m long (8 spans)

Rio-Antirio Bridge (Charilaos Trikoupis Bridge),
Greece, 2 880m long (5 spans)

5.3.2. Materials: Cultural City Bridge
7 pylons, inclined gently from the vertical
Pylon lengths (along axis): from 124.0m to 92.5 m

Material: Steel

Cables: 286 cables in total
Deck:
8 spans: vary from 115 metres to 200m

1310m long, 32.6m wide, 2.5m deep
Curvedin plan: R =1 500m
Material: Steel

Foundation

1 pier per pylon

29.5 x 17.6 metres pile cap; 4 metres deep

Pile foundation: 12 piles per pier, 2.1m in diameter;
40 metres deep

Material: Concrete for piers and pile caps / piles

5.4. Al Sharq Bridge
Tubular / 600 metres long / 3 spans

Traffic: 6 lanes / 30 metres wide
Deck: Orthotropic

5.3.1. Srovnatelné mosty
Millau Viaduct, Francie, 2 460m long (8 spans)

Rio-Antirio Bridge (Charilaos Trikoupis Bridge), Recko,
2 880 metrl dlouhy (5 poli)

5.3.2. Materialy: Cultural City Bridge
7 pylond, s mirnou sikmosti od vertikaly
Vyska pylona (podél osy): od 124 m to 92,5 m

Material: ocel

Zavésy: 286 zavésl celkem
Mostovka:
8 poli: délka od 115 m do 200 m

1310 m délka, 32,6 m sitka, 2,5 m vyska
Zakriveni: R=1500 m
Materidl: ocel

Zalozeni

1 pilit pod pylonem

29,5 x 17,6 metrd hlava pilot; 4 metry délka
Pilotové zaloZeni: 12 pilot pod pilifem, 2,1 m v
praméru; 40 metr( dlouhé

Material: pilite a piloty / hlavy pilot — beton

5.4. Al Sharq Bridge
Valcovity / 600 metr( dlouhy / 3 pole

Doprava: 6 pruh( / 30 metr( Sirka
Mostovka: ortotropni

Figure 13. Al Sharq Bridge
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5.4.1. Comparable bridges

Forth Rail Bridge, Edinburgh, Scotland, 2,500 m long in
total (19 spans)

5.4.2. Materials: Al Sharq Bridge
Tube

Semi-elliptical tube (multiple single curvatures)
Single curve in plan
Material: Steel

Deck

600 metres long, 33.5 metres wide; 3.5 metres deep
(max.)

4 varying height girders
Material: Steel

Foundation

Y-shaped pylons at each pier: 5.5 metres high
Total of 2 pylons per pier

Material: Concrete

5.5. Immersed Tunnels
Total length of immersed tunnels 5,063 m
34 elements

5.4.1. Srovnatelné mosty

Forth Rail Bridge, Edinburgh, Skotsko, 2 500 m dlouhy
(19 poli)

5.4.2. Materidly: Al Sharqg Bridge

Tubus ve tvaru polovicni elipsy (nékolikandsobné
jednotlivé ohyby)

Pldorysné zakriveny

Material: ocel

Mostovka

600 metrd délka, 33,5 metr( Sitka; 3,5 metru vyska
(max.)

4 proménné vysky nosnikd
Material: ocel

ZaloZeni

Pylony ve tvaru Y na kazdém pilifi: 5,5 metr( vyska
Na kazdém pilifi celkem 2 pylony

Material: beton

5.5. Podmorské tunely
Celkova délka tuneld je 5063 m
34 dilc(
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Figure 14. Immersed Tunnel Segments and Marine Interchange Location Map

5.5.1. Marine Interchange

Length: 550 metres (below sea level)
Width: 50-60 metres

Clear height: 32 metres (min.)

2 x 2 lanes with shoulder to Cultural City
2 x 2 lanes with shoulder to West Bay
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5.5.1. Kfizeni u mariny

Délka: 550 metrd (pod hladinou more)

Sitka: 50-60 metr(

Svétla vyska: 32 metrd (min.)

2 x 2 pruhy s odstavnym pruhem ke Cultural City
2 x 2 pruhy s odstavnym pruhem k West Bay
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Road lanes near the Marine Interchange merge from
2x2 lane West Bay connection and the 2x2 lane
Cultural City connection into a 2x3 road lanes with
shoulder to Al Sharg tunnel

Single merge lane
Single diverge lane

5.5.2. Immersed Tunnel: Cultural Ci ty
Length: 2296m

Width: Approx. 34 metres
Clear height: 5.5 metres (min.)
2 x 2 lanes with shoulder

5.5.3. Immersed Tunnel: Al Sharq
Length: 2767m

Width: Approx. 41.7metres
Clear height: 5.5 metres (min.)
2 x 3 lanes with shoulder

Jizdni pruhy u mariny se spojuji z celkem 2 x 2 jizdnich
pruhl u West Bay a 2 x 2 pruh( u Cultural City na 2 x 3
pruhy s odstavnym pruhem smérem k Al Sharg tunelu

Slouceni jizdnich pruh( do jednoho
Odbocovaci pruh

5.5.2. Podmorsky tunel: Cultural City
Délka: 2 296 m

Sitka: cca 34 metrd
Svétld vyska: 5,5 metru (min.)
2 x 2 jizdni pruhy s odstavnym pruhem

5.5.3. Podmofrsky tunel: Al Sharq
Délka: 2 767 m

Sitka: cca 41,7metru
Svétla vyska: 5,5 metru (min.)
2 x 3 jizdni pruhy s odstavnym pruhem

Figure 13. Immersed Tunnel Interior View
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5.6. Approaches

5.6.1. West Bay Approach
Length closed section: 800 m

2 x 2 lanes with shoulder
Single merge lane
Single diverge lane

5.6.2. Cultural City Approach
Length: approx 400 metre tunnel, length open section
500 metres

2 x 2 lanes with shoulder

5.6.3. Al Sharq Approach

Length closed section: 1000 metres (including closed
ramps)

Length open section: 350 m

2 x 3 lanes with shoulder

Single merge lane

Dual diverge lane

e

(2 g e e e e

5.6. Pfistupova pole

5.6.1. West Bay Approach
Délka Casti s uzavienym rfezem: 800 m

2 x 2 jizdni pruhy s odstavnym pruhem
Slouceni jizdnich pruh( do jednoho
Odbocovaci pruh

5.6.2. Cultural City Approach
Délka: cca 400 metrl tunel, délka oteviené ¢asti 500
metrd

2 x 2 jizdni pruhy s odstavnym pruhem

5.6.3. Al Sharq Approach
Délka Casti s uzavienym fezem: 1 000 metr( (véetné
ramp)

Délka oteviené ¢dsti: 350 m

2 x 3 jizdni pruhy s odstavnym pruhem
Slouceni jizdnich pruhl do jednoho
Odbocovaci pruh
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6. SANTIAGO CALATRAVA ARCHITECT’S STATEMENT

At the request of the Highest Authorities of Qatar, Santiago
Calatrava developed a design of a signature bridge for the
West Bay. His Highness the Father Emir was so taken with
the design that he requested that Calatrava develop a
proposal for the entire sea crossing linking the new Hamad
International Airport at Al Sharg with the burgeoning
cultural district of Katara in the North and the thriving
central business district of West Bay.

There were many design challenges to overcome. The most
difficult was clearly how to deal with a three-pronged link
that rightly sought to link the three sectors of the city
together while easing congestion on the Corniche (a
constant bind for commuters and tourists in today’s Doha).
Calatrava’s solution was to utilise the bridge abutment of
the West Bay Bridge to form a traffic interchange at sea.
This daring solution creates an island at sea that serves all
of the connected tunnels and their technically demanding
needs, but aesthetically reads only as a subtle extension of
the West Bay Bridge.

Another critical issue that Calatrava sought to resolve is the
classic problem of dealing with landing a large bridge in the
middle of an existing urban environment. Contrary to the
normal solution Calatrava elected to defy convention and
propose more tunnels that spring out of the ground in the
heart of the three districts and thereby leave the
surrounding boroughs free of elevated motorways that
blight so many other cities.

Calatrava has proposed a trilogy of iconic bridges for the
bay. Qatar’'s Highest Authorities demanded that his
proposal deliver a skyline for the city of Doha unlike any
other city and Calatrava has responded by providing not
one skyline but three and a spectacular waterborne
panorama of three bridges. Each bridge is quite different in
its architecture but all are drawn in some way from
Calatrava’s  palette of developing structural and
architectural themes that have dominated his career to
date.

The first and grandest of the three is the West Bay Bridge.
The structural simplicity of the tied arch is supplemented
with filigree roofs and canopies and a spectacular cable car
attraction that delivers patrons from the West Bay to the
facilities and event spaces on the West Bay Island. Doha is
not currently blessed with the parklands of its European
brother and sister cities. The Highest Authorities are
responding to this with plans for grand parks and
boulevards centred on the existing Corniche parkway.
Calatrava responds to this with the development of a linear
park extending from the Corniche, the new Sheraton Park
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6. PROHLASENI ARCHITEKTA

Na zdkladé poZadavku nejvyssich Uradl Kataru navrhl
Santiago Calatrava tzv. signature bridge pro West Bay. Jeho
Excelence Emir byl timto ndvrh tak zaujat, Ze pozadal pana
Calatravu, aby wvytvofil ndvrh celého spojeni pres more,
které by propojilo nové letisté Hamad International Airport
v Al Sharg s rostouci kulturni ¢asti Katary na severu a
rozvijejici se obchodni ¢tvrti v oblasti West Bay.

Bylo tfeba vyresit mnoho problém(. Zjevné nejobtiznéjsi
bylo poradit si s Ukolem, jak propojit tfi ¢asti mésta tremi
rdznymi spojenimi a zaroven ulevit dopravé v oblasti
Corniche (coz je neustalym problémem pro lidi, ktefi
dojizdéji do dnesni Dohy i pro turisty). Pan Calatrava to
vytesil tak, Ze navrhl vyuziti opéry mostu West Bay Bridge,
kde se vytvori dopravni kfizovatka na mofi. Timto smélym
krokem wvytvofi ostrov na mofi, ktery bude slouZit
k propojeni vSech tunell a vyhovi jejich technicky ndrocnym
pozadavklm, a esteticky bude pUsobit jako jemné
prodlouzeni West Bay Bridge.

Dalsim kritickym bodem, ktery pan Calatrava musel fesit, je
klasicky problém s umisténim velkého mostu uprostred jiz
existujici méstské zastavby.

Na rozdil od béiného feSeni pan Calatrava zvolil
nekonvencni zplsob a navrhl vice tuneld, které se vynoruji
ze zemé v centru vSech tfi Ctvrti, a tudiZz nezatéZuji okolni
prostfedi vyvySenymi dalnicemi, které kazi vzhled tolika
jinych mést.

Calatrava pro zatoku navrhl trojici ikonickych mostd.
Nejvyssi Urady Kataru poZadovaly, aby navriené fesSeni dalo
méstu Doha siluetu, jakou nemd Z7adné jiné mésto, a
Calatrava na to reagoval tak, Ze poskytl nejen poZzadovanou
siluetu mésta, ale také uUchvatné panorama tfi mostl na
vodé.

Kazdy most je architektonicky Uplné jiny, ale jsou spojeny
zplUsobem, jakym Calatrava navrhuje svoje konstrukce a
také zpUsobem, ktery dominuje po celou dobu jeho kariéry
jeho architektonickym navrhdm.

Prvni a nejvétsi ze tii je West Bay Bridge.

Konstrukéni jednoznacnost oblouku s tahlem je doplnéna
filigranovymi stfechami s baldachyny a Uchvatnou lanovkou,
kterd pritahuje navstévniky z West Bay na ostrov, kde jsou
rizné atrakce a konaji se rlizné udalosti. Doha v soucasné
dobé nedisponuje parky, jako jind evropskd a svétova
mésta. Nejvyssi Urady mésta tudiz reaguji na tuto situaci
planem na zfizeni velkych parkd a bulvar( soustfedujicich se
v okoli stavajiciho parku Corniche. Calatrava tedy navrhuje
rozvoj podlouhlého parku, ktery se nachazi v oblasti
Corniche, nového parku Sheraton a planované prestavby
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and a planned redevelopment of Conference Street to
project a linear parkway out into the bay along an elevated
walkway and pedestrian bridge. This facility responds to
Doha’s climate by providing an attractive walkway that can
be used open to all of nature’s elements (when
temperatures permit) or under the shade provided by a
covered roof in milder periods or even vacated altogether in
preference for a high-rise thrilling ride aboard the cooled
cable car during the hotter periods.

The second bridge to the South is the Al Sharq Bridge. This
bridge is a novel invention in the form of a finely tuned and
balanced cantilever bridge where the drivers progress
through a series of tubular, grand vaults. The elevation of
this bridge responds exactly to the structural loading placed
upon it and is slimmed and thinned to a breathtaking
degree at mid-span where the deck tiptoes gracefully across
the water. This bridge will offer arriving visitors to the
airport their first glimpse of downtown Doha and the daring
sculpting of the main span affords them front row seats
with an uninterrupted view over the harbour and the
skyline beyond.

The third bridge to the North, the Cultural City Bridge, clearly
harks back to the quintessential cable-stayed bridges for
which Calatrava has become renowned. Here again he has
not been satisfied to simply rehearse a previous design or
bow down to conventional bridge designs delivering here a
multi-span cable stayed-bridge with eloquently draped
cable arrays restraining delicately inclined pylons. These
elements support a slender steel deck that whisks across
the bay reflected in its mirror-like surface below.

An undertaking of such complexity could not be managed
alone and Calatrava recognizes the support of Tunnel
Engineering Consultants in further developing his concept.
Such projects require brave clients and Qatar’s Public Works
Authority, ASHGHAL, is spearheading a huge and far-
reaching redevelopment of Qatar’s infrastructure. Support
in the endeavour of the Sharq Crossing is being provided by
the Programme Management Consultant FLUOR.

Calatrava often seeks out inspirations from natural forms
for his works and Doha is no exception. From the earliest
conceptual sketches of land tunnels linking the city to
bridges and subsea tunnels, Calatrava instantly and
naturally drew the striking image of the flying fish bounding
effortlessly in arcs across the water. This romantic image is
made real in the trilogy of bridges springing gracefully over
the water. With the Sharq Crossing Project, Calatrava brings
together an entire career history of bridge engineering and
infrastructure architecture in this most daring and complex
of programmes. When brought to fruition in the years to
come this marvel will be Doha.
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Conference Street, a ktery zasahuje aZ kzatoce podél
vyvysené stezky pro pési a lavky. Toto feSeni odrazi
klimatické podminky v této oblasti a umoznuje atraktivni
prochazku otevienou vsem prirodnim prvkim (kdyz dovoli
pocCasi) nebo ve stinu, ktery poskytne zastfeSend cast
v obdobi smirnym pocasim. Béhem obdobi shorkym
pocasim je mozné si vychutnat vystup klimatizovanym
vozem lanovky.

Druhy most smérem na jih je Al Sharg Bridge. Tento most je
novatorsky — jedna se o jemny konzolovy most, kde Ffidici
projizdéji sérii valcovitych, velkych kleneb. Podélny tvar
mostu je reakci na konstrukéni zatizeni a most je ve stfedu
rozpéti neuveéfitelnym zplsobem zlUZzen v misté, kde se
mostovka elegantné rozprostird nad hladinou vody.

Tento most nabidne navstévniklm pfijizdéjicim z letiSté
prvni pohled na Dohu a odvazny tvar hlavniho pole umozni
tém na prvnich sedadlech vychutnat si neruseny pohled na
pFistav a siluetu mésta za nim.

Treti most smérem na sever, Cultural City Bridge, nam
jednoznacné pfipomina vyjimecné zavésené mosty, kterymi
se Calatrava proslavil. Ani zde se Calatrava nespokojil
s pouhym vyuZzitim svych predchozich navrhd, ani nezkousel
dodat konvenini feSeni. Misto toho navrhl vicepolovy
zavéSeny most se specificky ukrytymi zavésy, které vychazeji
z Sikmych pylonG. Tyto prvky podpiraji Stihlou ocelovou
mostovku, kterd se rozpina pres zatoku a odrazi okolni
povrch.

Do pocinu takovéto sloZitosti se nemohl Calatrava pustit
sam. Dalsi rozvoj tohoto konceptu probihal za podpory
Tunnel Engineering Consultants. Projekty tohoto typu
vyzaduji odvaziné klienty. Katarsky zadavatel, Qatar’s Public
Works Authority, ASHGHAL, fidi obrovsky a rozsahly rozvoj
infrastruktury Kataru. Podpora projektu Sharq Crossing je
rovnéz poskytnuta Programme Management Consultant
FLUOR.

Calatrava casto hledd pro svou praci inspiraci v pfirodé a
Doha neni Zadnou vyjimkou. Od nejrangjsi faze koncepcniho
navrhu tunell spojujicich mésto s mosty a podmorskymi
tunely Calatrava bez zavdhani a prirozené navrhl Gzasny
obraz letici ryby v oblouku nad vodou. Tento romanticky
obrazek se zhmotnuje v trojici mostl, které se elegantné
rozpinaji nad vodou.

V pripadé projektu Sharqg Crossing Calatrava spojil vie, co za
obdobi své kariéry vytvoril v oblasti navrhovani mostd a
infrastrukturni architektury, a vytvofil nejsmélejsi a
nejkomplikovanéjsi ze svych navrhd. AZ tento navrh bude
v budoucich letech realizovan, potom se stane Dohou.
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HUASHAN BRIDGES, WUHAN, CHINA

Project: Family of three landmark road and pedestrian
steel arched bridges

Client: Hubei United Investment Group

Location: Wuhan, Hubei Province of the People’s
Republic of China

Year: 2015—current

Santiago Calatrava LLC has been commissioned by the
Hubei United Investment Group to design three
landmark road and pedestrian bridges in the rapidly
expanding city of Huashan in the People’s Republic of
China. Huashan is situated approximately 20 km east
of Wuhan in the Hubei province. The recent
construction of a canal, which connects two feeder
lakes of the Yangtze River, and a new waterside city
centre generates the requirement for new bridges
over a 0.75 km stretch of the canal. The bridges
permit vehicular, pedestrian and bicycle access across
the canal.
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Projekt: TFi ocelové obloukové lavky a mosty

Klient: Hubei United Investment Group
Umisténi: Wuhan, Cinska lidova republika

Rok: 2015 — do soucasnosti

Spole¢nost Santiago Calatrava LLC byla povérena
spole¢nosti Hubei United Investment Group, aby
navrhla tfi vyznamné mosty a lavky vrychle se
rozvijejicim mésté Huashan v Cinské lidové republice.
Huashan se nachdazi asi 20 km vychodné od Wuhanu
v provincii Hubei. Neddvnd realizace kandll, které
spojuji dvé jezera reky Yangtze, a nové méstské
centrum pfinesly pozadavek na nové mosty v délce asi
0,75 km kanalu.

Mosty umoznuji silniéni, cyklistickou a pési dopravu.
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The sculptural appearance of these arch bridges generates
a striking contrast within the landscape. The urban
planning of the new buildings surrounding the abutments
provides carefully developed set-backs to truly appreciate
the aesthetical quality of these iconic structures. The
integrated designs include stairs and ramps in order to
provide pedestrians and cyclists several access points from
the road level to the promenade pathways at the canal
level.

The most westerly bridge, the Xihu Bridge, consists of a
single inclined arch leaning outwards from the deck,
connected via inclined cables to a ribbed steel deck. The
Xianbi Bridge is to be the centrepiece of the bridge family,
located between the other two bridges. It is a single span
arch bridge which incorporates curved (on plan) road
decks outboard of the arched support structure to form a
feature voided space. The most easterly bridge, the Licong
Bridge consists of two inclined arches leaning outwards
from the deck, connected via inclined cables to a steel
ribbed deck. All three bridges feature the unique
pedestrian stepped arches, thereby allowing users to cross
the canal directly from the lower level.

Careful design consideration has been given to the spaces
around and beneath the bridges and along the 1.5 km
boulevards either side of the canal. These spaces have
been formed to be part of a shopping boulevard on the
northern bank, and provide accessible relaxing zones
which are enhanced with unique lighting concepts and
indigenous soft landscaping.

The materialisation also links the bridges together, so it
will be recognizable that there are not only three
independent bridges solely serving traffic needs, but that
the whole ensemble is seen as one unique holistic project.
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Vzhled téchto mostl je vostrém kontrastu s krajinou.
Uzemni plan mésta zahrnuje nové budovy v okoli most( a
poskytuje skutecnou estetickou kvalitu témto ikonickym
konstrukcim. Navrh zahrnuje schody a rampy, které
umozni chodcl a cyklistim pFistup z mnoha mist z Grovné
vozovky smérem k promenddam na drovni kanald.

Nejzdpadnéjsi most, Xihu, se sklada zjednoho oblouku
sklonéného z mostovky smérem ven a spojeného Sikmymi
zavésy s zebrovanou ocelovou mostovkou. Most Xianbi je
umistény mezi dvéma mosty a tvofi tak stfed této skupiny
mostl. Je to jednopolovy obloukovy most se smérové
zakFivenou mostovkou se dvéma oblouky sméfujicimi vné
mostovky, ¢imZz  wvytvafi uprostfed volny prostor.
Nejvychodnéjsi most, Licong, se skldda ze dvou Sikmych
obloukl smérfujicimi vné mostovky, spojenymi Sikmymi
zavésy s Zebrovanou ocelovou mostovkou.

VSechny tfi mosty maji jedine¢né obloukové lavky pro pési
se schodistém a umoznuji tak chodcim pfistup pfimo
z Urovné kandlu.

V pribéhu navrhu byla pozornost vénovana prostorlim
kolem mostl a pod nimi a také bulvarlm ve vzdalenosti
1,5 km po obou stranadch kandlu. Tyto prostory tvori
nakupni zénu na severnim brehu a poskytuji dostupné
odpocinkové zény, které zdlraznuji unikatni krajinny raz.

Celé seskupeni mostl tvofi jedinecny holisticky projekt, a
je tak nejen trojici jednotlivych mostl slouzicich dopravé.
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SANTIAGO
CALATRAVA

BIOGRAPHY

A Short History

Architect, Artist and Engineer Santiago Calatrava was
born in 1951 in Valencia, Spain. He attended primary
and secondary school in Valencia and, from the age of
eight, he also attended the Arts and Crafts School,
where he began his formal instruction in drawing and
painting. Upon completing high school in Valencia and
following a period spent in Paris, he enrolled in the
Escuela Técnica Superior de Arquitectura in Valencia
where he received a degree in Architecture and took a
post-graduate course in Urbanism.

Attracted by the mathematical rigor of certain great
works of historic architecture Calatrava decided to
pursue post-graduate studies in Civil Engineering and
enrolled in 1975 at the ETH (Swiss Federal Institute of
Technology) in Zurich. He received his Ph.D. in 1981
presenting a thesis: Concerning the Foldability of
Space Frames.

After completing his studies, he took on small
engineering commissions, such as designing the
balcony of a private residence. He also began to enter
competitions with his first winning proposal in 1983
for the design and construction of Stadelhofen
Railway Station in Zurich, the city in which he
established his first office. In 1984, Calatrava designed
the Bach de Roda Bridge in Barcelona. This was the
first of the bridge projects that established his
international reputation. Among other notable
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Strucna historie

Architekt, umélec a inZenyr Santiago Calatrava se
narodil roku 1951 ve Valencii ve Spanélsku. Zakladni a
stfedni Skolu navstévoval ve Valencii a od svych osmi
let také navstévoval uméleckoprimyslovou skolu Arts
and Crafts School, kde se zacal formalné vzdélavat v
oboru kresby a malby. Po dokonceni stfedni skoly ve
Valencii a kratkém studijnim obdobi straveném v
Pafizi se zapsal na Vysokou skolu architektury ve
Valencii, kde ziskal titul v oboru architektura a
postgradualné studoval urbanismus.

Pfitahovan matematickou pfesnosti nékterych velkych
dél historické architektury se Calatrava rozhodl
pokraCovat postgradualnim studiem stavebniho
inZenyrstvi a zapsal se v roce 1975 na ETH (Svycarsky
federalni technologicky institut) v Curychu. Titul Ph.D.
ziskal v roce 1981 prezentaci zavérecné prace na téma
prostorovych rama.

Po dokonceni studii pfijimal malé zakdzky ve
stavebnictvi, napf. ndvrh balkénu bytového domu.
Také se zacal Ucastnit soutézi, kdy poprvé zvitézil roku
1983 snavrhem na design a konstrukci nadrazi
Stadelhofen v Curychu - ve mésté, kde zalozZil svou
prvni kancelar.

V roce 1984 navrhl Calatrava most Bach de Roda v
Barceloné. To byl prvni z projektd mostd, ktery mu
zajistil mezinarodni reputaci. Mezi dalsi vyznamné
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bridges that followed were the Alamillo Bridge and
Cartuja Viaduct, commissioned for the World’s Fair in
Seville (1987-1992); the Campo Volantin Footbridge
in Bilbao (1990-1997); and the Alameda Bridge and
Metro Station in Valencia (1991—- 1995).

Calatrava established his firm’s second office in Paris
in 1989 when he was working on the Lyon Saint-
Exupéry Airport Station (1989-1994). He opened his
third office in Valencia in 1991 to facilitate work on a
competition, a very large cultural complex and urban
intervention there (the City of Arts and Sciences).
Other large-scale public projects from the late 1980s
and 1990s include the BCE Place Galleria in Toronto
(1987-1992) and the Oriente Railway Station in Lisbon
(1993-1998), commissioned for Expo "98.

In 2004, following Calatrava’s first building in the
United States, (the expansion of the Milwaukee Art
Museum) he opened an office in New York City in
order to be closer to a number of important
commissions. These include the World Trade Center
Transportation Hub in New York, the Sundial Bridge,
Redding, California (his first bridge in the United
States) and the bridges over the Trinity River in Dallas,
Texas. Later commissions in the USA included the first
building for the Florida Polytechnic University’s new
campus.

Selected projects completed since 2000 include
Sondica Airport, Bilbao (2000); Pont de I'Europe,
Orléans (2000); Bodegas Ysios Winery in Laguardia
(2001); Puente de la Mujer in Buenos Aires (2001);
James Joyce Bridge, Dublin (2003); Auditorio de
Tenerife, Santa Cruz (2003); Three Bridges over the
Hoofdvaart, Hoofdoorp (2004); Athens Olympic Sports
Complex (2004); Zurich University Law Faculty (2004);
Turning Torso Tower, Malmo (2005); the Palau de les
Arts Reina Sofia, Valencia’s City of Arts and Sciences
(2006); Three Bridges in Reggio Emilia (2007); Quarto
Ponte sul Canal Grande, Venice (2008); I'Assut de I'Or
Bridge in Valencia (2008); the Liege-Guillemins TGV
Railway Station (2009); the Samuel Beckett Bridge,
Dublin (2009); the New York City Ballet Collaboration
(2010), Palacio de Congresos, Oviedo (2011); Calgary’s
Peace Bridge (2012); the Margaret Hunt Hill Bridge in
Dallas (2012) and the Stazione Mediopadana in Reggio
Emilia.

Other projects currently being designed or under
construction elsewhere in the world include the
Agora, Valencia; Margaret McDermott Bridge, Dallas;
Citta dello Sport, Rectorate and Campus Master Plan
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mosty, které nasledovaly, patfi most Alamillo a
viadukt Cartuja, vytvorené pro svétovou vystavu v
Seville (1987-1992); lavka Campo Volantin v Bilbau
(1990-1997); a most Alameda a stanice metra ve
Valencii (1991-1995).

Calatrava zaloZil druhou kanceldt, kdyZz pracoval na
navrhu letisté Saint-Exupéry v Lyonu (1989-1994).
Svou treti kanceldtr otevrel ve Valencii v roce 1991,
aby usnadnil pokracovani praci na soutéZi tykajici se
tamniho velmi rozsdhlého kulturniho méstského
komplexu (City of Arts and Sciences). Dalsi velké
projekty staveb pro verejnost z konce 80. let a z 90. let
zahrnuji galerii BCE Place v Torontu (1987-1992) a
nadrazi Oriente v Lisabonu (1993-1998), vytvorené
pro Expo ‘98.

V roce 2004, nasledné po Calatravoveé prvni budové ve
Spojenych statech (pfistavba Muzea uméni v
Milwaukee), otevrel kanceldr v New York City, aby byl
blize mnozstvi dulezitych zakdzek. Ty zahrnuji
dopravni terminal pfi WTC Transportation Hub v New
Yorku, most Sundial v Reddingu v Kalifornii (jeho prvni
most ve Spojenych stadtech) a mosty pres reku Trinity v
Dallasu v Texasu. Dalsi zakdzky v USA zahrnovaly prvni
stavby nového kampusu floridské polytechnické
university.

Mezi vybranymi projekty dokonéenymi po roce 2000
jsou letisté Sondica Airport v Bilbau (2000); most Pont
de I'Europe v Orléansu (2000); vinicni komplex
Bodegas Ysios Winery v Laguardii (2001); most Puente
de la Mujer v Buenos Aires (2001); most James Joyce
Bridge v Dublinu (2003); budova s koncertni sini
Auditorio de Tenerife v Santa Cruz (2003); tfi mosty
pres kanal Hoofdvaart v Hoofdoorpu (2004); Komplex
athénskych olympijskych sportd (Athens Olympic
Sports Complex, 2004); Pravnicka fakulta Univerzity v
Curychu (2004); mrakodrap Turning Torso Tower v
Malmé (2005); ddm opery Palau de les Arts Reina
Sofia v kulturnim méstském komplexu City of Arts and
Sciences ve Valencii (2006); tfi mosty v Reggio Emilia
(2007); most Quarto Ponte sul Canal Grande v
Benatkach (2008); most I'Assut de I'Or Bridge ve
Valencii (2008); nadrazi Liege-Guillemins TGV Railway
Station (2009); most Samuel Beckett Bridge v Dublinu
(2009); spoluprace na New York City Ballet (2010),
kongresovy palac Palacio de Congresos v Oviedo
(2011); most Peace Bridge v Calgary (2012); most
Margaret Hunt Hill Bridge v Dallasu (2012) a Zelezni¢ni
stanice Stazione Mediopadana v Reggio Emilia.

K dalsim projektdm ve svété, které jsou v soucasnosti
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for Roma Il University in Tor Vergata, Rome; Marina
d’Arechi, Salerno; Yuan Ze University Performing Arts
Center, Arts and Design School and Y. Z. Hsu Memorial
Hall, Taipei; Museum of Tomorrow, Rio de Janeiro;
Gare de Mons Railway Station in Mons, Belgium;
World Trade Center Transportation Hub, New York
City and the Rio Barra Bridge, Rio de Janeiro.

The Exhibitions

Exhibitions of Calatrava’s work were first mounted in
1985 with the display of nine sculptures in a Zurich
gallery. A new level of recognition was marked by two
solo exhibitions: a retrospective at the RIBA London in
1992, and the exhibition “Structure and Expression” at
the MoMA in New York in 1993 while in the same year
“Santiago Calatrava: Bridges” was exhibited at the
Deutsches Museum in Munich. In 1994, “Santiago
Calatrava: The Dynamics of Equilibrium” was exhibited
in Tokyo’s MA Gallery.

“Santiago Calatrava: Artist, Architect, Engineer”, an
exhibition of architectural models, sculpture and
drawings, was presented at Palazzo Strozzi in Florence
in 2000. “Santiago Calatrava: Wie ein Vogel” (Like a
Bird) was exhibited at Vienna’s Kunsthistorisches
Museum in 2003. In 2005, an exhibition of his artistic
body of work was mounted at the Metropolitan
Museum of Art titled “Santiago Calatrava: Sculpture
into Architecture”.

In 2010, “Santiago Calatrava: Sculptectures” was
exhibited at the Museum Le Grand Curtius in Liege.
Together with Frank Stella he exhibited their joint
work “The Michael Kohlhaas Curtain” at the Berlin’s
New National Gallery in 2011.

Most recently, in 2012, Calatrava’s “The Quest for
Movement” was exhibited at the State Hermitage
Museum in St. Petersburg.

Awards and Recognition

Calatrava has received numerous prizes and awards
from renowned institutions and organizations such as
the UIA Auguste Perret Prize in 1987, The Gold Medal
of the Institution of Structural Engineers, the Royal
College of Art “Sir Misha Black Medal” (2002), the
Queen Sofia Spanish Institute Gold Medal (2004), the
Principe de Asturias Art Prize, Oviedo, SEFI's Leonardo
da Vinci medal, and the MIT “Eugene McDermott
Award in the Arts” (2005), for his artistic
achievements.

He also received the Fritz Schumacher Prize for
Urbanism, Architecture and Engineering (1998),
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ve stadiu ndvrhu nebo jiz ve fazi realizace, patfi
multifunkéni kryté centrum Agora ve Valencii; most
Margaret McDermott Bridge v Dallasu; sportovni areal
Citta dello Sport a master plan Rektordtu a
univerzitniho kampusu pro Univerzitu Roma Il, Tor
Vergata v Rimé&; pfistav Marina d’Arechi v Salernu;
centrum divadelnich uméni Yuan Ze University
Performing Arts Center, Skola uméni a designu Arts
and Design School a pamétni sit Y. Z. Hsu Memorial
Hall v Taipei; muzeum Museum of Tomorrow v Rio de
Janeiru; nadrazi v Monsu v Belgii; dopravni terminal
pfi WTC v New York City a most Rio Barra Bridge v Rio
de Janeiru.

Vystavy

Ukazky Calatravovy prace byly poprvé predvedeny v
roce 1985 vystavenim deviti soch v galerii v Curychu.
Nové Udrovné uznani bylo dosazeno dvéma
samostatnymi vystavami: retrospektivni u Britské
kralovské asociace architekt( (RIBA) v Londyné v roce
1992, a vystava “Structure and Expression” v Muzeu
moderniho uméni (MoMA) v New Yorku v roce 1993,
pficemz ve stejném roce probéhla vystava “Santiago
Calatrava: Bridges” v Némeckém muzeu v Mnichové. V
roce 1994 probéhla vystava “Santiago Calatrava: The
Dynamics of Equilibrium” v MA Gallery v Tokiu.
Vystava “Santiago Calatrava: Artist, Architect,
Engineer” se tykala architektonickych modeld, soch a
kreseb, a uskutecnila se v roce 2000 v Palazzo Strozzi
ve Florencii. V roce 2003 se konala vystava “Santiago
Calatrava: Wie ein Vogel” v Kunsthistorickém muzeu
ve Vidni. Roku 2005 byla v Metropolitnim muzeu
uméni predstavena jeho umélecka ¢ast tvorby nazvana
“Santiago Calatrava: Sculpture into Architecture”. V
roce 2010 probihala vystava “Santiago Calatrava:
Sculptectures” v muzeu Le Grand Curtius v Liege.
Spole¢né s Frankem Stellou vystavovali svou
spole¢nou praci “The Michael Kohlhaas Curtain” v
Nové narodni galerii v Berliné v roce 2011.

Nedavno, v roce 2012, se uskutecnila Calatravova
vystava “The Quest for Movement” v muzeu State
Hermitage Museum v St. Petersburgu.

Ocenéni a uznani

Calatrava dosud ziskal mnoho cen a ocenéni od
renomovanych instituci a organizaci, jako je cena UIA
Auguste Perreta v roce 1987, zlatd medaile Instituce
stavebnich inZzenyr(, medaile “Sir Misha Black Medal”
Kralovské univerzity uméni (2002), zlatd medaile
Spanélského institutu kralovny Sofie, cena Principe de
Asturias Art Prize, Oviedo, medaile SEFI’s Leonardo da
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Médaille d’Argent de la Recherche et de la Technique
from the Fondation Académie d’Architecture (1990), Il
Principe e L'Architetto, Architettura e Design per la
Cittd (2002), the AIA Gold Medal (2005), the Premio
Nacional de Arquitectura (2005), the Grande Médaille
d’Or d’Architecture, Académie d’Architecture (2003)
and the AIA National Medal (2012).

Calatrava’s buildings such as the Milwaukee Art
Museum received the SEAOI 2002 Excellence in
Design Award for Best Large Structure, the 2004 |ABSE
Outstanding Structure Award, the 2004 Outstanding
Project Award from the NCSEA; and the Turning Torso
Tower in Malmo received the MIPIM Award (2005)
and the fib 2006 Award for Outstanding Concrete
Structures.

His railway stations such as the Zurich- Stadelhofen
Railway Station and the Oriente Station in Lisbon
received the Brunel Award in 1992 and 1998
respectively and the Liege-Guillemins High-Speed
Railway Station received the ESCN 2006 European
Award for Excellence in Concrete. He also received
numerous ECCS European Steel Design Awards for his
projects such as the reconstruction of the Berlin’s
Kronprinzenbriicke, the Pont de I'Europe in Orléans,
the University of Zurich Law Library, Three Bridges
over the Hoofdvaart, Athens Olympic Stadium OAKA,
Three Bridges in Reggio Emilia and most recently the
Margaret Hunt Hill Bridge, Dallas in 2012.

Calatrava’s personal contribution has been recognized
by many renowned institutions and organizations. He
was named a “Global Leader for Tomorrow” by the
World Economic Forum in 1993 and was named as
one of the 100 most influential people by Time
Magazine in 2005.

Academic Acknowledgement

Calatrava is a permanent guest lecturer at universities
such as the ETH Zurich, MIT School of Architecture
and Design, University of Yale and the New York
Columbia University.
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Vinci, a ocenéni MIT “Eugene McDermott Award in
the Arts” (2005), za jeho umélecké pociny. Také
obdrzel cenu Fritze Schumachera za urbanismus,
architekturu a inZenyrstvi (1998), stfibrnou medaili za
vyzkum a techniku od nadace Académie
d’Architecture  (1990), ocenéni Il Principe e
L’Architetto, Architettura e Design per la Cittd (2002),
zlatou medaili AIA (2005), ocenéni Premio Nacional de
Arquitectura (2005), zlatou medaili d’Or
d’Architecture, Académie d’Architecture (2003) a
narodni medaili AIA (2012).

Calatravovy budovy jako Muzeum moderniho uméni v
Milwaukee ziskaly ocenéni SEAOI 2002 Excellence in
Design Award for Best Large Structure za nejlepsi
velkou stavbu, roku 2004 ocenéni za vyjimecnou
stavbu IABSE Outstanding Structure Award, roku 2004
ocenéni za vyjimecny projekt Outstanding Project
Award od NCSEA; mrakodrap Turning Torso Tower v
Malmé ziskal ocenéni MIPIM Award (2005) a v roce
2006 ocenéni Award for Outstanding Concrete
Structures za vyjimecné betonové konstrukce. Jeho
nadrazi, jako cury$ské Stadelhofen Railway Station a
lisabonské Oriente Station, ziskaly ocenéni Brunel
Award v roce 1992, resp. 1998, a nadrazi Liege-
Guillemins High-Speed Railway Station ziskalo ocenéni
ESCN 2006 European Award for Excellence in
Concrete za vynikajici betonovou stavbu. Také obdrzel
mnoho ocenéni ECCS European Steel Design Awards
za navrhy ocelovych konstrukci, napf. rekonstrukce
berlinského mostu Kronprinzenbriicke, most Pont de
I'Europe v Orléansu, knihovna Univerzity v Curychu, tfi
mosty pfes Hoofdvaart, athénsky olympijsky stadion
OAKA, tfi mosty v Reggio Emilia a nejnovéji most
Margaret Hunt Hill Bridge v Dallasu v roce 2012.
Calatravllv  osobni pfinos je uznavan mnoha
renomovanymi institucemi a organizacemi. V roce
1993 byl Svétovym ekonomickym férem nazvan
“celosvétovou vidci osobnosti zitfka” a magazinem
Time byl v roce 2005 jmenovan jednim ze 100 lidi
nejvice ovliviujicich spolecnost.

Akademické uznani

Calatrava je stadlym hostujicim lektorem na
univerzitach, jako je ETH Curych, MIT School of
Architecture and Design, University of Yale a New York
Columbia University.

Source: Office of Santiago Calatrava LLC
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8" International Conference on Arch Bridges

ARCH 2016

October 5-7, 2016, Wroctaw, Poland

On behalf of the Organizing Committee we have a great pleasure to inform you that Wroctaw University of Technology
is organizing the 8" International Conference on Arch Bridges (ARCH 2016), which will take place in Wroctaw, Poland,
on 5" - 7" October, 2016 with the general topic: “Arch Bridges in Culture”.

The main idea of the cyclic ARCH conference is the international meeting of scientists, experts, designers, contractors
and all those who are interested in problems of arch bridge structures aimed at effective exchange of experiences and

dissemination of specialist knowledge and information in this field.

We are pleased to invite you!

Jan Bien Jan Biliszczuk Pawet Hawryszkow Tomasz Kamiriski
Chairman of the Scientific ~ Chairman of the Organizing Co-Chairman of the Co-Chairman of the
Committee Committee Organizing Committee Organizing Committee
A ARCH 2016 Secretariat
IABSE Wroctaw University of Technology
- CEB-FIP POLISH GROUP

27 Wybrzeize Wyspianskiego St.
Wroctaw 50-370, Poland
Tel: +48 71 320 45 40, 48 71 320 45 62

DOLNOSLASKA
7.] OKREGOWA

Fax: +48 71 320 35 45
Generalna Dyrekcja k2 0 Email: arch16@pwr.edu.pl
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http://arch16.pwr.edu.pl
mailto:arch16@pwr.edu.pl
http://www.arch16.pwr.wroc.pl
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Interactive reviewed English-Czech quarterly magazine about bridges.

WE ARE HAPPY TO PROVIDE MEDIA PATRONAGE
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Wroctaw University of Technology 8 ‘QC”

Faculty of Civil Engineering October 5-7, 2016, Wroctaw, Poland
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http://e-mosty.cz/asijske-mosty/
http://www.e-mosty.cz
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e-mosty 4/2016: Arch Bridges. It will be released on 20 December

ALMONTE VIADUCT

Article about the design:

Héctor Beade Pereda, Guillermo Capelldn
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Article about the construction:

David Arribas, Pedro Cavero, David Carnero
FCC Construccion

Including drawings, photos and videos....
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TAGUS VIADUCT

Authors: Jgvier Manterola

Antonio Martinez Cutillas, Borja Martin, Hector Faundez
Carlos Fernandez Casado, S. L.

Luis Miguel Salazar, Manuel Escamilla
Pontem Engineering Services, S. L.
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Photo by Carlos Manterola for Carlos Fernandez Casado

Including drawings, photos and videos....

3/2016



e-mosty

We welcome papers on

CABLE-STAYED BRIDGES

for e-mosty: March 2017

SUSPENSION BRIDGES

for e-mosty: June 2017

Please contact us: info@professional-english.cz
Thank you.
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A professional-english.cz

J,J

English
for Law, Business

and
Civil Engineering

We are an English-Czech language and translation agency with two main
specialisations: law and civil engineering.

Thanks to our specialisation we can offer you best-quality and correct
translations and English lessons that will sastisfy all your needs.

Our team comprises expert consultants, ie experts with practical
experience in a relevant field, lawyers, civil engineers, translators
with long-term practical experience, translators with authorisation
and other experts.

Interactive English - Czech
magazine about bridges

e-mosty

LESSONS TRANSLATIONS PUBLICATIONS

www.professional-english.cz


http://professional-english.cz/lessons/
http://professional-english.cz/translations/
http://professional-english.cz/publications/
http://www.professional-english.cz
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