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Dear Reader
This Issue is dedicated to vessels and maritime equipment used for bridge construction.

First, we bring you aeneral overview of vessels and maritime equipment which areirusgbd
construction of bridgesThe first part focuses mainly on sheerlegs, the second paegamples of
vessels and equipment in bridge construction, and the third part comprises major equipment
specification tableslt is followed by technical sgfication andcapacitydiagrams ofdaklift 4, 6, ©
8vaneriand Matadore.0

Second article is aboMessels fothe , o}P o v @th @cus orthe sheerlegglenpwith an
extensivghoto gallery, diagram antie stowage plan of transportation vessels

Transportation and lifting for The Constitution of 1812 Bridge ]I &] P « Jv "% ]Jv A]3Z & A
the equipment is described in the third article of this issue.

Finally comes the presentation of tMesseland Maritime Equipment Used for Construction of The
Osmamazi Bridgein Turkey. The presentation comprises three spdritroduction, Vessels for
Substructure and Vessels for Superstructure. Bathjor articles are accompanied with vessel
specifications.

| am happy to announce that Mitans Tompobf Damen Netherlandsasaccepted my invitation and
becomes anember of our Editorial Board

Hans has helped me with preparatiortto$ Issue of our magazinemgosty, he also wrote one of the
articles, and proviel me with very useful comments, contacts and assistance. We agreed to
cooperate on special editions focused on Vessels and Equipwteng plan to have one such
specialized edition every year (probably every September).

Our magazine also has anothmw partner- the company COWIl welcome their support and at the
same time wewill cooperate on articles especially on la@pgn bridges and significant bridge projects
in the world.

| have already started to woon our emosty Decembe2018 Asian and Australian Bridgdsvery
much welcome information / your photos / videa@®ntacts regardingspeciallybut not solelyjhe
following projects:Matagarup Bridge, Bridges for Sydney Metind Tokyo Gate Bridge also
welcome your tips what waightinclude in next issues.

You can find our Editorial Planidtps://e-mosty.cz/editoriaplan/.

DP ov ~}}S
Chief Editor

3/2018


https://e-mosty.cz/editorial-plan/
https://e-mosty.cz/editorial-plan/.
https://www.linkedin.com/in/magdal%C3%A9na-sobotkov%C3%A1-960aaa10a/



http://www.e-mosty.cz/
https://e-mosty.cz/editorial-plan/
https://e-mosty.cz/media-patronage/
https://e-mosty.cz/editorial-board/
http://www.e-mosty.cz/
https://www.e-mosty.cz
https://www.linkedin.com/in/magdal�na-sobotkov�-960aaa10a/
https://twitter.com/redakce1
https://www.youtube.com/channel/UC_Mwl0Kh-VuI4XKP4aJ_eJQ
https://e-mosty.cz/subscribe/
http://rubricaingenieria.com/en
http://berd.eu/
http://www.arup.com
http://cowi.com
http://www.e-mosty.cz
http://www.e-mosty.cz



http://www.e-mosty.cz/
http://www.e-mosty.cz/
https://www.e-mosty.cz
https://www.linkedin.com/in/magdal�na-sobotkov�-960aaa10a/
https://twitter.com/redakce1
https://www.youtube.com/channel/UC_Mwl0Kh-VuI4XKP4aJ_eJQ
https://e-mosty.cz/subscribe/
http://www.e-mosty.cz
http://www.e-mosty.cz

ACKNOWLEDGEMENT

VESSELS AND MARITIME EQUIPMENT USED FOR BRIDGE CONSTRUCTION
Hans TompgtDamen

Thank you fothe article,all information, valuable commes) for your timeand assistance with
preparation of the whole presentatiand during my visit to shipyards in the Netherlands

Sylvia BoeliktoriaAdzhygyreiBenLittler, Hugo Hoekstra, Damen

Thank you for your assistanéer invithng me onboard of your tug2513 A /vv}A 5]}v CIUE *Z]% C E
in Schiedant Rotterdamand for showing me your shipyards in Gorinchem.

Maurits Van Der Giessen, Bonn & Mees

Thank you for showing me yoltatadors@nd taking me onboard d¥atador 3dn Rotterdam; thank
you for your time&nd cooperation

Wouter SiemerinkMarc MazereeuwRbyalWagenborg

Nouri Saadon, Ballast Nedam

Thank you for reviewing the relevant parts of the artiokethe photosnd for your time

Toon Bonjer

Thank you for providing the photos

VESSELSFORK' > E 7/ *
AE v }“I}A] U AZ

Thank you very mudar the article, for your time, assistance and valuable comments

Terje Olsen, Tommy ChristensBar Gunnar GdersenUglandConstruction AS

Thank you focooperation and for your time

THECONSTITUTION OF 1812 BRIDGE: TRANSPORTATION AND LIFTING
Juan Jose Marti Gastal®@gprah MaiaALBEHeavylift

Thank you very mudar the article, fothe photos, drawings and for your time

3/2018



VESSELS AND MARITIME EQUIPMENT FOR THE OSMAN GAZI BRIDGE
FatihnZeybek KdKzK> z d/Z/D A 7b> dD Xb

Thank you very mudar the article, for your timecooperation andssistance

E o EP°o

Thank you for your article and fayoperation.

IHI CORPORATION

Mark Bulmer AECOM

Thank you for reviewing all articleajuable comments and for your time.

| would also like tahank other peoplewho have beenassising me and helpg me develop and
improve the magazine, especially

Juan C. Gray, Y. Lin

ArabyEIShenawy

Jose Carlos Calista da Silva, IDS Group Inc.
ChrisSmoot, Maritime Construction Magazine
Brigitte Rouquet, BERD

v3ev]} W «AP)Britlhe Systems

Thank you for taking me to the Tagus Rivadifit and Almonte River Viadusttowing me bridges in
Portugal, thank yotor your time and hospitality.

3/2018


http://www.youtube.com/watch?v=VkcPZQwlT_g
https://e-mosty.cz/almonte-tagus-river-irwell-arch-bridges/
https://e-mosty.cz/movable-scaffolding-systems/

VESSEIAND MARITIME EQUIPMENT
USEDFOR BRIDGE CONSTRUCTION

Hans Tompot naval architect

I. INTRODUCTION

This article gives a general overview of vessels
maritime equipment which are used in tr
construction of bridges over rivers, canals, be
fiords, etc. The first part focuses mainly on sheerle
The Second part gives examples of vessels
maritime equipment in bridge construction and th
third part comprises major equipment specificati
tables.

The equipment most commonly used in brid
construction can be divided into four major groups:

XFloating sheerlegs (cranes) / Heavy Lift Vesse
xPontoonsand barges, towed by a tug

xHeavy transport vessels

XSpecial purpose vessels

Il. FLOATING SHEERLEGS

A floating sheerleg is a vessel with a crane (
sheerleg), which in contrast with a crane vessel is
capable of rotating its crane independently ohitdl.

Sheerlegs are mostly used for salvaging st
assistance with shipbuilding, loading and unloadint
large loads in ships and in bridge construction.

The lifting capacity and dimensions have increa
considerably in recent decades and have b
adapted to deal with the ever increasing dimensic
of ships, cargoes and structures for the offshe
industry, civil engineering, marine salvages.

The largest floating sheerlegs are getipelled and
have accommodation facilities on board, while t
smaller units are often propulsicassisted for
manoeuvring and need to be towed to their operati
area.

Most lifting operations using floating sheerlegs te
place in sheltered waters, like ports, estuaries, ri
deltas, etc. Lifting operations in open watars only

3/2018

possible under favourable conditions with limite
wind speed, current, wave height and st
movements. Open water lifting operations a
therefore reserved for the larger units subject to th
construction and longitudinal strength.

To select aldating sheerleg for a lifting operation th
following criteria are pertinent:

X Mass and dimensions of object
X Required lifting height
X Required outreach

X Operational conditions

In general, sheerlegs are fitted with atir&me and a
jib on top of the Arame. The Aframe and jib are
each provided with at least two hoisting tackle
Instead of a jib some units can be equipped witl
long boom to increase the lifting height.

Figure 1: Diagram of a typical sheerl
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The largest floating sheerlegs can be found in Asia

(We include only sheerlegs with lifting capacity exceeding 3,000 tons, the companies own / operate also other vessels.
For more information please vidieir company websitgs

10,000ton sheerleg [, C puv-iiliii[of Hyundai Heavy 5,0008}v ¢Z &o P Z ¢] v , (E pHO *
Industries (HHI), South Korea (joint venture of Keppel Offshore & Marine and Si
Tak Singapore)

Figure2: HHI sheerledlyundai 1000 & Figure3: sian Hercules bl
Source: www.hhi.co.kr Source: http://www.asianlift.com.sg/ofieet.html

4,1008}v «Z &o P Z< ]eZd{ ¥YoushowfiYorigamMaritime Construction Co., Ltd., Japan

Figure4: &aishod Figureb: ¥oush®
Source: http://www.yorigami.co.jp/eng/ship/
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3,7008}v «Z &o P ZDupue -BhBuiofiRukada Salvage & Marine Works Co., Ltd., Japan

Figure 7:6ujio

Figure 6:8usashio
Source: http://lwww.fukasal.co.jp/en/ship/ship01/fuji.html

Source:http://www.fukasal.co.jp/en/ship/ship01/musashi.html

3,70068}v «Z &o P-7ZzE}X ffiYo$hida Gumi, Ltd., Japdmilt by Mitsubishi Heavy
Industries Division and 3,006n sheerlegZz}+ 21} E}X 106[ }( z}*Z] 'pul]U >5§

V Figure8: ¥oshida 5@perating
on Kurushima< JICf @&] P ]
Source: Instagram of Yoshida Gum
Ltd.
https://www.instagram.com/explore
ltags/yoshidago50/

W Figure9: ¥oshid®8 0
Source: Instagram of Yoshida Gumi Ltd.
https://www.instagram.com/explore/tags
lyoshidag@8/

32008}v «Z @Eo P Z ] v, & po  //[ }( ] v >](5 ~i}]vd A v§,

Smit Tak Singapote)

FigurelO: The 3,200 ton floating sheerleg
Asian Herculesdh operation during bridge
construction in Barcelona, Spain
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lll. EXAMPLE3F THE USE OF VESSELS AND EQUIPMENT IN BRIDGE CONST

Zd lo](3 8] A}EI]viéh ofOokterschglde Bridgedm The Netherlands

In September 1981 the sqifopelled floating sheerleg
Zd lo] @tede[d service with the Dutch towage ar
salvage company Smit Salvage B.V. (how part of Bo
Offshore).

In 1982 the vessel was contracted by the Dutch Mini
of Transport, Public Wks and Water Management fc
operations with the Delta Worksa series of storm surgt
barrier construction projects in the southwest of tt
Netherlands to protect a large area of land around -
RhineMeuseScheldt delta from the sea.

To perform this jolthe vessel was thoroughly adapted
Merwede Shipyards, mainly to withstand extrer
currents at the construction site.

The storm surge barrier was officially opened by Qu
Beatrix ord™ October 1986.

To construct the Oosterschelde bridge / dam, Zadlift
0 performed 508 lifts with a total weight of 500.0@,
comprising: 62 concrete road box girders, 130 ham
pieces and 6 loading heads of road box girders, 62 sl
124 actuating systems of slides, 62 sill bars and 62 u
bars.

Furthermore @,700ton was lifted as side activities. Tt
hoisting capacity of thezd |o] (#sdipgraded from
1,600ton SWL to 2,20&bn SWL in 2010.

Figures 11 and 1 aklift 4cat Oosterschelde Bridge / Dai
Source: fkswaterstaat

IveS oo S§]}v }( 87 Ev VP E CEIAH
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In June 2009, the Dutch construction yard HSM S
Structures of Schiedam was awarded the contract for
delivery and assembly of the steel network arch ¢
hangers for the Brandanger Bridge in Norway.

The assembly took place at a yard in Norway. arimgth
of the structure is 300 metres with a main span of 2
metres, weighhg 400tons.
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The installation of the 220m span network arch v
accomplishedy tandem lift using the floating sheerle
Zd loE@d Zd lo],(Seebffigured3d t 16 on the
following page.
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Figures 13 16: The floating sheerledbaklift4 cand daklift 7@perating in tandem for the
installation of the Brandanger Bridge in Norway.
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suspension bridge in the highway B88rway

The seHpropelled 806ton capacity sheerle@ h P avas|
contracted in to lift nine sections for the main span of 1
Fedafjorden Bridge into position.

The main spandiween the two towers is 331 metre
and the top of both towers is 107 metres above-kzel.
Total length of the bridge is 566 metres. The cleara
height for ships is 50 metres above normaliseal.

The Z h P difteefl the nine sections, ranging in iybt
between 160 and 18%n; total weight of the steel
sections 1,60@on. The bridge was opened in 2006.

The steel sections, built by the Dutch steel construct
company HSM Steel Structure of Schiedam w
transported to the site, loaded onto a pontqan tow of
the Dutch tugZ us8 Z W. (& the fi@&d, the transport
was assisted by the 1,120 HP SchottelZug@®o v T

3/2018

the Dalsfjord suspension bridge, Norway

On behalf of the NorwegiaBtate Highways Authorit
Region West a new suspension bridge was built over
Dalsfjord in Sogn og Fjordane.

The bridge has a main span of 523 metres, the towers
101 metres tall and the total bridge length is 619 metre

The clearance height is 35 metres above normat :
level. For this bridge, the Dutch company HSM S
Structures was contracted for, among other work, 1
supply and installation of steel bridge sectiol
installation of suspension cables and installatibbridge
sections.

The Z h P avas[used to lift eleven bridge deck sectio
each 60 metres long and 12 metres wide with a t
weight of 2,28&on.




All eleven bridge deck sections were transported fr

Schiedam in The Netherlands to Norway loaded on
pontoon Zt P v }@EP
Zt § (E+S@&}3,u3jo kW (5,02 HP) / 58on bollard
pull. Both units are owned by Wagenborg Towage.

In 2013, the bridge was opened to traffic.

W Figurel7: ASD Tug 281Waterstroom
Photo Credit: Damen

i@ Pw df[the Dutch tug

Figuresl8and19: Load: 11 bridge parts, tota]300 tonsVessgls Waterstroomp d&VagenborgBarge 50
Source: Wagenborg Magazine

Work at height for Zd 10](S 6]
in Greece

SAngidon Bridge

The RiopAntirion Bridgen Greece was opened in Augu
2004, and connects the Peloponnese region with
westem mainland of the country.

The total length of the cablgtayed spans of the bridge
2,252 metres.The bridge has four towers; two with
height of 164 metres and two with a height of 1.
metres above normal sdavel.

The two longest spans between thewers are 560
metres and the overall length of the bridge is 2,8
metres.
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The Zd |o]Was @pntracted for the installation of th
tower leg covers, the tower head sections (in which

cable stays are anchored) and in total 184 deck secti
For ths purpose the sheerleg was maobilised to Gre:
with the anchothandling tugZe o uPe pontoon
Zd | (64.40 x 12.42m) was used for transport a
storage of the 17%netre-long long boomoZd 10] (3

Work on the project included a 185t lift to @ight of
162 metres, which was just within maximum capability




Figures 20 22: The floating sheerle@aklift 7adeached her maximum capabilities with a lift of-1@bto a height of 162 metres.

After completion of the bridge, th&d lo]Was 9ded to During one of these operations in April 200hge t
disassemble thd75 metrehigh tower cranes installec following vessels were chartered for such tow and

on each tower. installation (see theispecification on page 24).
The aforementioned installation work usidgd 1o Mds xZ, Alo  Z u%]}v]

actually the second phase of the project. xZ A P3% ' uu |

During the first phase, SMIT Transport & Heavy Lift xZ'}o(} ' vando [

also involved with the towut and installdbn of the xZd}]e "EC%Z}V]

E] P [+ (JUE %Co}v Z « &]lveX

Hardanger BridgeNorway

The longest span bridge in Norway is the Hardar
Bridge with a main span of 1,310 metres. The bridg
the only permanent link across the long fjord and sp
the Eidfjord; theeastern part of the Hardangerfjord.

The bridge towers (with a height of 202 meters)
located on the banks because the depth of the fj
precludes construction in the water. The clearance he
is 55 metres, enabling most of the cruise vessels to |
the bridge. In total, 23 bridge deck sections w
fabricated in China and transported by the Chinese he
load carrierZeZ v ,u adid[deck cargo. The voya
from China to Norway took 45 days.

TheZ<Z v ,Jisigaft of a 2&trong fleet operatedby

the Shanghai Zhenhua Shipping Company, which is
for transportation of Chinesmade container and bull
cargo handling cranes, headwyty offshore products,
heavyduty steel structures, etc. all over the world. T
vessel has a total length of 233.6mfree deck area o
156 x 40 metres and can carry loads up to app
45,000ton. &IPUE * Ti v TOW 0°Z VAJp@EAW 2§ § v
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Samuel Beckett Bridgeeland

The SamuelBeckett Bridge is a Santiago Calatr:
designed asymmetric cable stayed signature swing br
that spans 124m across the River Liffey in Dublin.

Dublin City Council awarded the construction contrac
the Dutch construction company Hollandia Infpart of
the Graham Hollandia Joint Venture.

The main (moving) span of the bridge is a cable st
structure, with a single plane of 31 fore stays, two la
splaying backtays and a single curved forward leani
tubular tapered tower. The bridge carries rfdanes of
traffic and two footpaths.

The bridge rotates through an angle of 90 degrees
allow ships to pass along the river. The rotat
mechanism is housed in the concrete support pier.

After completion of the bridge at the Hollandia wharf
Krimpenaan den 1Jssel, the complete assembled moy
span of the bridge was transferred by ALE Heavylift to
91.44 m long offshore bargeZ h & 64dnd prepared for
towed transport by sea. For the &2autical mile (1,16
km) towage to Dublin, the Dutch tu@ Z® P]was

chartered. This tug has an engine output of 6,300 BH
bollard pull of 7&on and is operated by Kotu
International of Rotterdam

Construction started in Rotterdam in May 2007 a
consisted of assembling eight steel sections to form
complége 124 m long swing span of the bridge. T
structure was moved 628 miles by barge from 1
Netherlands steelworkslt was a weeklong journey
through the English Channel and the Irish Sea.

Figure 25The bE] P SE& v*% }-&S80
Source: hddndiainfra.nl
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Removal of old Botlek Bridgéhe Netherlands

In July 2015, the new Botlek Bridge across the rivee C
Maas came into use as part of the reconstruction of
Dutch A15 motorway near Rotterdam.

The old bridge had been in use since 196vas a 505m
long steel lattice bridge with a movable 55m span lift
section, a width of 23m and a clearance height8o
metres.

The new Botlek Bridge is 1,200 meters long, and has
movable 92m span lifting sections. This makes it on
the largest lift bridges in Europe. In its closed positi
the bridge has a clearance height of almost 15 met
which means thathe number of bridge openings fc
shipping per day has considerably reduced.

The contract for the removal of the old bridge sectic
was awarded to Bonn & Mees Floating Sheerlegs, w
used its 1,80@on SWL uniZD § } @& th[s purpose.

In the find quarter of 2017 a total of 2,0@0ns of steel
of the bridge was transferred to a local recycli
company. The most significant and challenging opera
was the lifting of a bridge section 80 metres in length.

Figures26 and27Z u}A o }( 8Z }o @E] P
Photo Credit: Bonn & Mees
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Transport and installation of the Pont Gustave Flaukser

West Bridge othe Great Belt Bridge, Denmark

verticallift bridge over the River Seine in Rol@ance

SMIT Transport & Heavy Lift Europe of Rotterdam (
part of Boskalis) received the contract for transport ¢
installation of the Pont Gustave Flaubert. Bridge pi
were built at two construction sites:

Wondelgen, Belgium, at Victor Buyck St
Construcion, and

¥auterbourg, France, at Ce Eiffel Construci
Metallique

Both bridge sections were transported to Rotterdam
inland waterways and transferred on to a single barge
transportation to Rouen. The main parts of the bridge
a 1,206tons decksection, 120 metres long and 17
metres wide; and two so 00 Z uss E(o]--
tons.

On 18" and 17" August 2006, the SMIT sheerl@d | ¢
6 [fitted with its 130 m long boom, lifted the tw:
butterflies on to the support towers. The bridge de
section was lifted on August 23 into position in a tand
lift using theZd 10]((%608{on SWL) and th& D §
i[(at that time 1,50&on SWL). The operation took ju
two hours. For this lift, thezd |o]¢&s dfought back
into its normal Aframe configuration.

The strong current in the River Seine (up # Bnots)
imposed tight time constraints on the lift, which had
take place during the brief period of relatively sle
current.
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One of the main vessels for the construction of the W
Bridge of the Great Belt Bridge (80 o035+ ]v
was the custorbuilt heavy lift vesseZ *A vwitli a
lifting capacity of 7,006on.

Kv Z o(}(8Z i}]vd Av3uE uE}
with the Dutch contractors Ballast Nedam as secrel
this vessel was built by Grootint B.VTire Netherlands.

TheHLVZ~A wvad used to handle the following bridc
components:

x foundation caissons: 6,000ton
x bridge pillars: 1,800ton
x bridge parts of road bridge: 5,800ton

X bridge parts of railway bridge:4,500ton

The West Bridge was builetween 1989 and 1994t isa
combined road and railway bridge with a total length
6,611 metres. The bridge consists of two parallel brid
one for the road and one for the railway. The eleme
for it were installed byZ~A v oconprising 63 bridge
spans51 spans of 110.40and 12 spans of 81.7%5

The Spanish Company Dragados Offshore delivered 1
nine spans with a total weight of 245.0@.

The transportation from Cadiz, Spain to Denmark !
performed in 25 shipments (every 21 days) with t
spans per shipment. The weight per span v
approximately 5,00@ons.

Transportation operations were performed by Sr
Transport & Heavy Lift Division, using their 244000
deadweight bargesGiant 3'and —'] v& Thpse 140
metre long barges were detired to their destination by
the tugs Z"uZ dad[ Z~pu 3 @&f International
Transport Contractors (now Tschudi Offshore & Towa

V &]PuE « 16 v T6W ~Z &o P+ 080l
in a tandem lift

X &]PUE TIW 0"A v vo WZz}ls}




Confederation Bridge in Canada

(8§ E }u%o S]}v }( 82 "S}CE 0S %
received an order for theconstruction of the
lv( & 8]}v. &] P Jv v U A}E

over icecovered water.

However for this purposes, th& A vhaf to be
modified. The lifting capacity had to be increased fr
7,000t0n to 8,200ton and also the lifting heiglitom 76
to 102 metres.

The conversion was carried out in Dunkirk by the Fre
company Entrepos®lontalev. After completion, the
Z~A vwag loaded on to the deck of the submersit
pontoon Z }v3A121.93 x 62.00 x 7.72m) and ma
the voyage over théitlantic to Prince Edward Islar
behind the tugsZ”~"} o anH[Z pu SCE <[

The Z~A vawijed in August 1995 and began placi
the components of the East Approach Bridge, comple
it three months later in November; the West Approa
Bridge was built b following spring.

The Main Bridge followed, and by August 1996
navigation span was the last to be placed.

TTW 0"A v vO %00
Photo Credit: Ballast Nedam

&IPUE IvP 32 @&E]

On 19" November 1996 shortly before midnight, the I
component of the Confederation Bridge wpkaced,
construction of the approach roads cantoll plaza, and
final works on the structure continued until May of 199

The Confederation Bridge is a masliian balanced
cantilever bridge with a posénsioned concrete bo»
girder structure.

Most of the curved bridge is 40 metres above water w
a 60 m navigation span for ship traffic. The bridge re
on 65 piers; 14 in the 1,300 m long West Approi
Bridge, 7 in the 600 m long East Approach Bridge an
piers in the 11 kilometrong Main Bridge, which join
the approach bridges.

The Main Bridgeiers are 250m apart, while the bridge
11m wide.

Typical elevation is 40 metres above sea level; howe
at its highest point, the Navigation Span, the bric
reaches 60 metres above sea level, allowing large
vessels, including cruise ships, tovigate under the
bridge between its piers.

X s] }CowederatiomBridge

Construction

V &]PUE iTW 07A v v
Source:

https://www.confederationbridge.com/
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In 2017, the German steel builder Schachtt
Nordhausen Stahlbau GmbH, Wilhelmshaven deliver
120 metre long roa bridge to a location well above th
Arctic Circle, close to the Norwegian town Kirkenes.

E] P J- 00 TI(iI}&E E&] P %
W Sei}l] § ]Se u}psSzZ Jvs} s A/arahdéi
municipality in Finnmark, Norway.

The transporof the 7606ton bridge from the Schachtba
site in Germany up to and including the installation of
bridge in Norway was carried out by two subsidiaries
Wagenborg, namely Wagenborg Towage and Wagen
Nedlift.

In Wilhelmshaven, the 180 long bridgewas loaded on
the pontoonZt P v }@EP D¥E4SB addines SPMT«
and taken in tow by the British tugDd” s v «<fpj &z
1,520 nautical mile (2,8kE) journey to NortiNorway.

Figure33: ~d E dMPS ¥anquish
Photo Credit: Damen
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After arrival in the port of Kirkenes, the pontoon w
moored in the fjod and the bridge was jacked to tF
required height. Then the bridge was turned 90 degr
and positioned and lowered onto its foundations.

On 28" September 2017 the bridge was opened f
traffic by the Norwegian Minister of Transport, Ke
SolvikOlsen ad the Russian Vice minister of Transp
Sergey Aristov, who also marked the opening of ol
new roads on E105 between Kirkenes and Zapolye
Russia.

X &]PUE idW 0DdA s vep]eZod sAJvP |
Sourcewww.wagenborgcom

] s/ K Tisaémbly, loading and transportation of the bridge

\' s/ KiW dE ve%}ES v ]Jves oo S]}v }(



https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
http://www.wagenborg.com
https://www.youtube.com/w
http://youtu.be
https://www.youtube.com/watc
http://www.youtube.com/watch?v=wovaJnQAtNo
http://www.youtube.com/watch?v=3RycSQME-rg

Second Strelasund Bridg&ermany

During 2006, the 1,26tbn SWL floatingheerlegZd |a
6 pf Smit Transport & Heavy Lift spent several month
the Germa Baltic coast near Stralsund for tt
constuction of the Strelasund Bridge.

The bridge links$Z u Jvo v A]3Z 3Z Jeo
belonging to the state of Mecklenbuwestern
Pomerania.

The sheerleg lifted a total of 13 tower sections and
bridge setions, with maximum weights of approximate
800 tonne.

The lifting programme was completed successf

despite heavy ice and prolonged periods of pr

weather.

i ; : [ &]PPE TAW ¢
Construction of the highest section of the Strelast during installation of
Bridge involved lifting and positioigi the top unit of a a bridge section

128m high tower, with a weight of 84 tonnes. For this

the Zd 1o Jgm8pldyed its 175 m long boom. Z &]PUE oW ¢

The Second Strelasund Bridge is a single tower ¢ during installation of
stayed bridge that has approach spans supported a tower
nineteen piers.

The Streasund Link route is 4.1 kilometres long a V &]PUE T6W o

during installation of a

includes 2,831 metres of new bridges. ' '
bridge section

Vasco da Gama Bridge, Portugal

dz 8§Z u }( §Z 16066 >] }v t}Eo The vessel was needed to carry out the follow
K veW , E]S P (}& SZ &usSpE lifts:
500th anniversary of the discovery of the sea route fr
Europe to India in B8 by Vasco da Gama, the famo
Portuguese explorer.

x Lifting and positioning of a total of 15
girders, each 8tn x 16m and weighing up
to 2,200ton each.

Especially for this event, a combination of access ro

viaducts and a main span with a total length of 12,

metres was built over the Tagus River, connecting Lis

A18Z 8Z K%} [00 nEszihcluéing pai®n:

of 141 countries and 14 international organisations.

Eah 80m span consists of two girdel
placed sidéby-side to create a bridge dec
of 34m width (including a -2n central
reservation).

x Positioning of 8 'hammerhead' pier to

T tain th ntract for the h lifts on the bri
0 obtai e contract for the heavy lifts o e brid sections weighing 126@n each

over the Tagus River, a joint venture of the Belc
company Scaldis Salvage and Marine Contractors x To perform a variety of other heavy Iif
Dutch heavy lift pecialist Van Seumeren Holland w (includirg eight 20&xon backspan units).
formed and the heavy lift vess&1Z u WhE developed.
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The ZZ u }d[designed and fabricated by the Dut
heavy lift equipment manufacturer Huisman Equipmer

The ZZ u M pf catamaran design, utilising the Scal
pontoons ZZ aifd Z ]1¥ethe vessel's floaters (eac
with dimensions 76.00 x 19.80 x 5190 The twin hulls
are linked by a newly constructed pontoon, call
Z u(( o[U AZ]1 Z vZ v « 8Z A e¢ 0—
the connector beam are the vessel's wheelhouse .
accommodatio spaces. Total width of the vessel is 67
m. The two cranes were new units, each rated at 2,0
ton lift capacity.

For propulsion, theZZ u M fitted with four 550 kW
thruster units, two at the bow and two at the ster
controlled from the bridgenithe unloaded condition the
thrusters will be able to give th& Z u H ppeed of
approx. 8.5 knots and allow tmanoeuvre with great
precision.

On 9™ February1996 the ZZ u Yds delivered to her
owners and afterwards she set course to Lisbon in to
the 7,200 BHP anchor handling tdg 0 % Z}ve .> §]

On 29" March 1998 the Ponte Vasco da Gama \
officidly opened; just in time for the opening of the Ex
[606 22°May 1998.
Eleven million visitors came to the event between N
and September 1998.

After the Tagus project, the width of thEZ u ¥ids
reduced to 44.40 m making the vessel more suitadole
enter smaller ports and increasing her employability.

Figures 38 and 39: Rambiz lifting the bridge segments
Source: Scaldis

Second Van Brienenoord Bridge Robtterdam, The
Netherlands

In 1965, a large road bridge was built on the east sid
Rotterdam over the Nieuwe Maas River, called the '
Brienenoord Bridge.

This bridge was built at site. In order to be able to b
the bridge arch, two temporary aligry pillars were built
in the water.

The characteristic diagonal cables on which the r
surface is suspended, give the construction a F
dimensional stability.

This proved possible due to the special proportions of
arch shape. Queen Juliana iciflly opened the Var
Brienenoord Bridge to traffic ori' February 1965.
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During the eighties, it became clear that the capacity
the bridge had been exceeded.

Therefore in 1986 a larggrale project was started the
provided for a doubling of the WaBrienenoord bridge
and the leading roads.

In order to hinder the shipping traffic as little as possit
this second curve was not built on site, but at t
construction site of Grootint Zwijndrecht in combinatit
with Hollandia Kloos.




The span of the bridge arch is 300 metres. The spa
the bridge arch is 300 meters and is therefore the larc
arch span in the Netherlands. The horizontal clearanc
the bridge is 280 metres and a vertical clearance of 2!
metres.

The bascule bridge has a span of 60 metres, horizc
clearance of 50 metres and a vertical clearance of 2.
metres.
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The completed hdge (with a construction weight c
approx. 4,800 tons) was loaded on two pontaons

x'Smitbarge 1'
x'Smitbarge 2'

and towed to the installation site over inland water
four tugs:

xthe 2,400 BHRZ~u]8 :, %o V[
XZ"Auls "Nan@&g” pl1s8 Wlo v|
xand the 2,0 BHPZ~ul8 & & vIE]il]

in total 9,240 BHP and 135 ton bollard pull.

The transport took place in February 1989 and \
watched by thousands of people on the banks of
river.

Final lifting of the bridge on the piers was performed
the Dutd company Mammoet.

V Figure38: Aerial picture of the arrival of the second Ve
Brienenoord Bridge at the installation site

V &]PUE 10 idtiondEf the Begond Van
Brienenoord Bridge, loaded on the pontoons
&mitbarge ¥and &mitbarge from the
construction yard Grootint Zwijndrecht to the
installation site by the tug&mit Japap &mit
Siberig) &mit Frankrijkand &mit Polerd

V  XFigurest0and41: Floating sheerleg@aklift 4aand
daklift Laluring installation of the hinged bridge section




Constitution of 1812 BridgélLa Pepa Bridgeat Cadiz,
Spain
In the early construction stage of the Constitution
1812 Bridgeor La Pepa Bridge (El puente de
}veS]Su Jev i6iieU §Z us Z u E]
Heavy Lift Europe of Rotterdam was awarded a cont
for the transfer and positioning of three heavy ste
VAE o }v AZ] Z 3Z %] E- }( §Z E
built.

The bridge, which was officially opened @#"

September 2015has a total length of 3,082 and an
overall width of 33.2&. The removable span has tt
same width and a span of 180 The main bridge has
total length of 1,180 m and a main spzfrb40m.

The maximum height above the sea level is 69 mel
with two towers of 187 metres, making it one of ti
tallest bridges in Europe.

For this assignment, the floating sheerlegd |o]4&d
Zd lo](8veré [mobilized to Cadiz, comtse with
ancillary craft such as tugs and pontoons.

In 2009, the sheerlegs (sometimes operating in tand
brought steel boxes with a weight of respectively 6
702 and 1.200 tons in position.

Overall dimensions of the steel boxes are:

X 16,81 x12,8mx®m
X 18,0mx18,0mx9,0m
X 62,0mx40mx9,1m

Figures 42 iiW &o} §]vP +Z Eo P+ od horkisgéntandemod 10](3 60
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King Fahd Causeway, Bahrain

In 1982, the Dutch civil contractor Ballast Nedam Gr
was awarded the contract for the construction of tl
<]vP & Z ue A C ~ o<} Iv}Av

pHe A C[eX dZ }JvSE § }( iXA ]c
(approx. 680,670.000 Euro) was booked against fie
international competition. The construction of tr
causeway comprised bridge sections, dams and artil
islands.

To accomplishthis project, Ballast Nedannvested
approx. 120 million Dutch Guilders (54.45 million Eurc
new general floating construction equipment, with tl
following main components:

X Two seklelevating lifting platforms for
construction work, name@ pll @BdZ" 3} E

X The transport andifting vesselZ/ b# [L,600 ton
lifting capacity

Also the following floating equipment was included in 1
investment.

x Two floating concrete plants, namedD &
and ZW Z}; "ijr&rfsions 50.00 x 18.00 x 3.50r

X The crane bargeZ Jitted with a 306ton SWL
crane with fixed boom

X The anchor handling ship and supply ves
Zd}p (M HP)

X The supply vessd*1Co EI|

The main task of the transport and lifting veszd!l vels
to lift the heavy bridge sections and install them.

dz @& v [ o](8]vP % ]135C A « iU
46 metres above the water. The cranensists of two
portals, each with a height of 55 metres. The vesst
fitted with two 850 HP rudder propellers and an 800
bow thruster for manoeuvring at the site.

The selelevating platformsZ pil @&d Z~3} & |
used for drilling the holes of ¢hbridge pillars. Eacl
platform is capableo lift 1,000 ton at a distance of fou
metres from the platform. Furthermore each unit
provided with a Demag CZDO0 crane of 70 ton SWI
Each platform is supported by four legs with a lengtt
40 metres, maxum load per leg 1,300 ton. The jack
speed is 12 metres per hour.

All floating equipment was collected in Rotterdam befi
leaving for Bahrain.

The sekelevating platformsZ pil @&d[Z ~ § Ja@l fhe
anchor handling vessé@ d } o wefe loaded on bard of
tlieupoo E[e Z AC Du% E @ |dEAe
float-on/float off method and were delivered on the
destination ori7"" November 1982.

The sembsubmersible pontoonZ'] v3wap loaded in
the same way with the transport and lifting ves&al ]
the floating concrete planZ W Z '} anpAhE crane barge
Z }[n tow of the 8,500 BHP tufi~u]s ,}pstie}eft
Rotterdam on 21" November 1982 and was safe
delivered in Bahiia.
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Figures 10, 13 16, 20t 22, 35t 37, 38 t 50 were provided by:
Toon Bonjer !
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Specification ofessels an@guipment

e

The tables on pages 229 contain specification of vessels and equipment at the time of the bridi
construction described in the article. Some afthave been sold to other companies or disposed ¢

Z~Nul8 : % v[U Z"u]ls§ ] E]| Z"Mu]ls &E VIE]Il]
ZMuls EP i] Owner Smit Harbour Towage Rotterdam Smit Harbour Towage Rotterdan|
Zruls EP 1] Flag The Netherlands The Netherlands
Owner Smit Heavy Lift Europg | Year built ZAuls : % VvJW 6060 1981-05
Year built Z"u]s EP Hpw Z™ul8§ N"[WEPS o
Z uls EP Do Z7Auls& W}o OTW 6060
Deadweight 13,980 ton Engine output 2,400 BHP 2,040 BHP
Deck load 15 t/m2 Bollard pull 35 ton 30 ton
Length 91,44 m Type Coastal / harbour tug Coastal / harbour tug
Breadth 30,48 m Length o.a. 28.60 m 28.43 m
Depth 7,62 m Length b.p.p. 25.00 m 25.00 m
Dratft 6.168 m Breadth mid. 8.70m 8.52m
Submersible No Depth mid. 420m 4.22m
Draft 3.40 3.31m
ZMuPpD}C 1i6[| Zru]8 >0}C (1 ZD =« vlI] Assisting Voith

Schneider tugs

Former name

Z]Zo dE A d

Owner SmitLloyd B.V. SmitLloyd B.V. Smit Harbour
Towage Rotterdam
Year built 1977 1984 1987
Engine output 7,416 BHP 9,200 BHP 5,300 BHP 2,850 BHP
Bollard pull 75ton 112-ton continuous | 61,5ton 35 ton
124ton maximum
Type SmitLloyd 100S Clag SmitLloyd 120 Clasy Terminal / Offshorg Voith Schneider tug
Tug
Length o.a. 63.91m 63.33m 37.42m 34.30 m
Length b.p.p. 60.5%5 m 57.20 m 30.60 m 30.80 m
Breadth mid. 13.00 m 14.70 m 11.00 m 9.20m
Depth mid. 6.35m 7.00 m 5.50 m 520 m
Draft 534 m 575m 450 m 3.785m
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Ze 0 MPAJ ZuS ZW E3Sv|Z Eov 0[] | Z o%Z}ve > §
Owner Smit Transport & Engelman Towage & Smit Transport & Towage and Salvag
Heavy Lift Salvage Heavy Lift Union Ltd.
Flag Dutch Netherlands Dutch Belgium
Year built 1975 200404 1967 197703
Engine output 1,150 BHP 2,760 HP 1,120 HP 7.200 HP
Bollard pull 20-ton 30-ton 95-ton
Type Anchorhandling tug Schottel tug Anchor handling tug
Length o0.a. 26.85m 28.15m 24.25m 49.25 m
Length b.p.p. 2271 m 2475 m 24.00 m 43.60 m
Breadth mid. 7.20m 9.50 m 8.50 m 11.70 m
Depth mld. 3.50m 3.10m 430 m 597 m
Dratft 2979 m 250 m 3.75m 5.00m
ZAA v v[ | ZAA v V] ZZ u ]1[ ZZ u ]I[
original modified original modified
Owner ggr(_)epbeaaer:t Elreedv;cr)]:JsGE;illljzst Scaldis Salvage & M.aril Scaldis Salvage & Marir
Group . Contractors N.V., Belgiun| Contractors N.V., Belgium
Current: Van Oord
Year built 1990 1990 Z u[ v Z]JI}[ |ZZu[ v Z]I}v]
iooU i}]v 8} z| i660U i}]v 8§} Z]
1991 1991
Modification 1995and 2017 1999 1999
Lifting capacity | 6,500ton 8,200ton 2x 2,006ton SB cranel,600ton
including rigging PS crane: 1,76@n, fitted
8,700ton with 82 m long boom
excluding rigging
Lifting height 76.00 m above
deck
Length o.a. 94.00 m 102.75 m 76.00 m 85.00
Length b.p.p. 89.50 m 89.50
Breadth 65.00 m 71.80m 67.90 m 44.00 m
Depth 6.00 m 6.00 m 5.60 m 5.60m
Draft 435m 4.50 m 3.70m 4.642m
Propulsion 2x 1,250 kW 2x 1,250 kW aft 2,200 kW
aft 2x 1,850 kW fore
Service speed 7 knots 7 knots
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Notes
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PRINCIPAL PARTICULARS:
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ALLL0ADS I wETRC TONS
JiBO° JIB 15° | JIB 30° MATADOR:

aasion
cussrcanon: BUREAU VERTITAS
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JORDWLQJ VKHHUOHJ VODWDGRU v IR

VODWDGRU v
7KH FDSDFLW\ GLDJUDP LV WKH VDPH DV IRU WK

'UDZLQJV SKRWR DQG YLGHR
%RQQ OHHV

3/2018


http://www.youtube.com/watch?v=IfJ2Hu40B5c

JORDWLQJ VKHHUOHJ ODWDGRU GXULQJ RSHUDWLRQV LQ WK
ZLWK D ORFN JDWH EULGJH

3GD V,@S@CNQW SNM 26+ ONRHSHNMHMF @ MDV CQ@VAQHC
&NTC@ 3GD -DSGDQK@MCR 3GD E@KK VDHFGS SNM @MC KDN
D@BG SNM VDQD RGHOODC EQNL SGD ATHKCDQ 'NKK@ MC

3GD SNM 26+ RGDDQKDFR V,@S@CNQW @MC V,@S@CNQ W OT!
V'@QSDK RSNQL RTQFD A@GQQHDQW @ESDQ DWSDMRHUD QDO @
DKKHOSHB@K RKHCDR G@UD @ RO@M KDMFSG NE @\



7KH .RQLQJVKDYHQEUXJ .LQJ V +DUERXU %ULGJH SRSXODUO\ FD
EHWZHHQ 5SRWWHUGDP DQG %YUHGD 7KH EXLOW EULGJH EHFDP
D WXQQHO 7KH ODWDGRU SXW WKH PRYDEOH SDUW RI WKH EU!

7KH IORDWLQJ VKHHUOHJ ODWCE
JORDWLQJ VKHHUOHJ ODWDGRU |RUL@LVY/\RLZQBIR%HQ§WLRQV RQ \
OHHV WXJ 3LHWHU / NW+3EULEWMK PFURVY WKH 6XQGVYDO
SHGHVWULDQ EULGJH LQ KHEJJRKNYHWKH %D\ RI 6XQGVYDO

SKRWRV SUR¥%R®KG BHHV TH[W +DQV 7F
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http://www.jjuc.no/
http://www.jjuc.no/
https://e-mosty.cz/osmangazi-us-suspension-halogaland-bridge/
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SKRWR &UHGLW 6UGMDQ ¢



‘'UDZLQJV SURYLGHG E\ 659



http://www.youtube.com/watch?v=H9-ymmbehaQ
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3RQWRRQ -DQ RZQHG E\ WKH %HOJLDQ FRPSDQ\ 6DU

7KH GLPHQVLRQV

/IHQJWK R D P

%UHDGWK POG P

'"HSWK POG P

'UDIW P
'"HDGZHLJKW WRQ

'"HFN DUHD DSSUR] P [ P
'"HFN ORDG WRQ P
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http://T.Kaz�k












http://www.stfa.com



https://e-mosty.cz/wp-content/uploads/2018/09/ule_katalog.pdf



https://e-mosty.cz/wp-content/uploads/2018/09/Kurtarma-5.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kurtarma-9.pdf



https://e-mosty.cz/wp-content/uploads/2018/09/Yaşar-Doğu-I.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Koca-Yusuf-II.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Doğa-1-Floating-Crane.pdf
http://�T.Kaz�k



https://e-mosty.cz/wp-content/uploads/2018/09/Diana-II.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kemal-ERSOY.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kocabaş-I.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Ercan-TUSUN.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kuşadası-D.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Servet-KARADAĞ.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Fikret-�ZK�T�K.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/T.-Kaz�k-2.pdf
http://�T.Kaz�k



https://e-mosty.cz/wp-content/uploads/2018/09/YAZGAN.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Y�cel-�AKIR.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/MILAS.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Alkor-Barge.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kazıkçı-İbrahim.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/GALATA.pdf



https://e-mosty.cz/wp-content/uploads/2018/09/SPS-Astrea.pdf
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5877308
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5472670
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5432569



https://e-mosty.cz/wp-content/uploads/2018/09/Emre-OMUR.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Vos-Atlantico.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/TRV-HD-ROV.pdf




































http://areas.In






http://Amx.draugth
http://Amx.draugth



http://Amx.draugth



https://e-mosty.cz/osmangazi-us-suspension-halogaland-bridge/
https://e-mosty.cz/3rd-bosphorus-bridge-michel-virlogeux-izmit-bay-bridge/
https://e-mosty.cz/american-bridges/



http://www.cowi.com
https://www.facebook.com/cowi/
https://www.instagram.com/cowigroup/
https://twitter.com/COWI
https://www.linkedin.com/company/cowi/



http://www.arup.com
http://www.arup.com
mailto:naeem.hussain@arup.com
mailto:richard.hornby@arup.com
mailto:steve.kite@arup.com
mailto:deepak.jayaram@arup.com
mailto:peter.burnton@arup.com
mailto:marcos.sanchez@arup.com
mailto:matt.carter@arup.com
mailto:pheku.montwerdi@arup.com



https://www.youtube.com/user/RubricaIngenieria
https://www.linkedin.com/company/9449657/
http://www.rubricaingenieria.com/en
https://youtu.be/3FFEEcFXfG8?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/ML96BikMImM?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/vgLtUBdOtMU?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/_LGc5zYImas?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
http://No.wing
http://No.wing



mailto:info@bridgestoprosperity.org



https://www.bridgetech-world.com/collections/emanuals/products/prestressed-composite-bridges-with-steel-corrugated-plate-webs
https://www.bridgetech-world.com/collections/emanuals/products/prestressed-composite-bridges-with-steel-corrugated-plate-webs
https://www.bridgetech-world.com/collections/emanuals/products/introduction-to-mechanized-bridge-construction
https://www.bridgetech-world.com/collections/emanuals/products/introduction-to-mechanized-bridge-construction
https://www.bridgetech-world.com/collections/emanuals/products/control-of-construction-stresses-in-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/control-of-construction-stresses-in-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/geometric-design-of-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/geometric-design-of-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/short-line-match-casting-of-precast-segmental-bridges
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