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- 8.2 km d’autoroute

- 500.000 m® de terres a déplacer FREDER'KSSU%D
- 11 Structures secondaires )
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- 1 km Structure de souténement

- 3 km Parois anti bruits
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Environnement

> Natura 2000 > Control strict de la sédimentation et de la qualité des eaux usées

» Control strict des vibrations et du bruit (max. 70dB de jour, 40dB de nuit)

Natura 2000 Areas




Stakeholders Management

Centres d’information ; g
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Frederikssund

= Den hurtige vej over Roskilde Fiord

Borger  Trafikant  Ombroen  Nyheder ~ Omos  Dokumenter  Om Infocentrene
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09102018

16 V-formede bropiller star nu i Roskilde Fiord
Kronprinsesse Marys Bro tager for lvor form. De V-formede bropiller er skudt o af
Roskilde Fiord i obet af sommeren, og er nu alle helt ferdigstobte.

08102018

Kontrakten pa Danmarks for r underskrevet
Flordforbindelsen Fredsrikssund har | dag undsrskrevet kontrakt med BroBizz Opsrator
/5 som leverandor af Landets orste free flow betalingseniaeg, der skal etableres ved

Kronprinsesse Marys Bro over Roskilde Fiord. Bro 0g anleg dbner i slutningen af 2019.

05102018

Ny vej skal hedde Fiordlandsvej
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Client requirements

Health and safety
Constructability

Quality and Risk

Time
Cooperation
Prisoner Dilemma Optimal pay-off
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Information

Planning and design coordination

YEAR 1 YEAR 2 YEAR 3 I
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l M12 | M13 M14 MI15 M16 M17 MI18 | M19 M20 M21 M22 M23 M24 ) M25 M26 M27 M28 M29 M30| M31 M32 M33 M34 M35 M36 M37
October 2016 |April 2017 October 2017 [April 2018 October 2018 [April 2019 October 2019

Design

Basic/Detailed

Follow up

Execution
Roadworks (MJE)

HB Substructure

HB Superstructure

design follow-up by designer's ives : inspections / optimizations (internal or external) / problem solving (NCR) / as-built

Add. Geotech. Investig.

Procurement equipment (Moulds, Launching Girder)

Equip. / finishing

Anticipated Completion Milestone
Original Completion Milestone

\ J
1

1st challenge : quick and efficient start

- Mobilization and Communication (DK /BE / SP /T / CZ)

- Optimization (methods / procurement)
- Internal review (constructability / interphases / QHSE)

\ J
1

2nd challenge : overlap design and construction = priorities / risks management

- Review and approval by Client
- Requirements management
- Basic Design (30%) — Detailed Design (70% and 100%)
- Deliverables list and design packages
- Weekly design meetings




High Bridge — Tender Design Optimizations
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* Pile caps with 4 piles instead of 12

Typical Span enlarged to 83m

* 4 semi-integral connections

* V-shaped piers

» Segmental Balanced Cantilever
Construction Method, with

Launching Gantry

54 — Foundation piles




Typical Segments dimensions
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Post-tensioning
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Geotechnical Design — Process

Test Stage

« Test pile results

* GIR Confirmation

* Design
adjustment




Geotechnical Design — Soil Investigations

* Foundation concept

» Large diameter bored piles (diameter 1,5 to 2,0 m)

+ Resistance nearly entirely mobilised in limestone (50% shaft + 50% tip)
+ Available information for foundation design

» Reference projects in Copenhagen area : Metro, Oresund

» Geotechnical investigations:

TENDER STAGE ADDITIONAL INVESTIGATION
* 15 boreholes « + 25 boreholes (at pier allocations)
« =150 min limestone * +=725min limestone
* Low recovery - Low RQD * High recovery = Higher RQD
e 12 UCS tests & 40 PLT e > 250 UCS tests & >600 PLT
Limited information in the Limestone Extensive Investigation of Local Limestone
Simplified Approach Statistical approach - pier by pier assesment

o B4 Fa

Geotechnical Design - Typical profiles (P12)
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Geotechnical Design — Strength Profile
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Geotechnical Design — Strength Profile
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Geotechnical design — resistance

Compressive Resistance:

R.=R,+R,

Shaft resistance (Zhana):

Ry per/Asi = Me* @ Que® * Vim

- q,c = strength

- N, = construction factor

Base resistance (Serrano-QOllala)
I”‘” - Hoek-Brown (UCS, GSI)

- 100% pile tip contact

Top limestone

Geotechnical Design — Foundation

TENDER OPTIMIZATION DETAILED DESIGN
Onshore : 4 piles D1800mm/pier > 4 piles D1500mm/pier
Offshore : 6 piles D1800mm/pier > 4 piles D2000mm/pier
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Design Load :

Design values for 2m diam. piles : 31MN in ULS
23MN in SLS

Geotechnical resistance : >70MN (7000T)




Pile Test by
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Pile Test Results

Mobilised test load :
22MN Upwards
22MN downwards

(EXZXI

Upward movement :
Mobilisation of shaft

LOADTEST Osterberg Cell Load-Displacement
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Crosshole Sonic Logging (CSL)

Access Tube TUbeS |nC|Uded In
Longitudinal Rebar

Shaft Wall rebar cage for testing

Zone Tested

Shaft with Four Access Tubes

Electrical Impulse
Received Signal mL

Winch

Field Computer




Crosshole Sonic Logging (CSL)

Section:P14-1 - NS Section:P14-1 - NS Section:P15-3 - SE Section: P15-3 - SE
Length: 29.01m Length: 29.01m Length: 23.29m Length:  23.29m
Distance: 0.95m (based on client data) | Distance: 0.95m (based on client data) Distance: 0.68m (based on client data) | Distance: 0.68m (based on client data)
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Pile Integrity

1. Further Investigation of pile integrity — Pile Coring
2. Pile Cores show concrete segregation at multiple levels

Gravel nests(> 70cm)




Caissons préfabriqués

Caissons préfabriqués




Caissons préfabriqués

Caissons préfabriqués — connection aux pieux

Multifiex 27 - 37 meters
PC-SHELL Heating cable Sensor cable

400T

130T




Caissons préfabriqués — connection aux pieux
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Caissons préfabriqués - installation




Recépage des pieux

Téte de pieux

COFFERDAM AS BUILT
Cofferdam Fabrication 17 days/PS fabrication

Cofferdam Installation 3 days/PS installation
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Piles

Phase 2

Phase 3
PIER AS BUILT
Each Phase 6 days/Phase Pier H |—J___= 1T
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\Voussoirs
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Préfabrication des voussoirs
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Préfabrication des voussoirs




Préfabrication des voussoirs

Préfabrication des voussoirs




Préfabrication des voussoirs

Transport et stockage des voussoirs
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Installation des voussoirs

Installation des voussoirs




Installation des voussoirs

Installation des voussoirs




Installation des voussoirs

Installation des voussoirs




Installation des voussoirs




Précautions contre le froid
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Prévention du froid




Démontage des batardeaux

Finitions

Drainage

Waterproofing




October 2016




September 2017

February 2018




April 2018

July 2018




October 2018

January 2019




April 2019

26 April 2019




B

April 2019

e — r——— — SR W W




&Photography by René Rasmssen

Merci pour votre attention!

lllustrations de l'introduction par Emilie Dubois - www.elimie.com
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