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Information required for the cases 

» Replacement value of the structure 
» Costs of SHM 
» Costs of maintenance and operation 
» Non availability costs 
» Indirect consequential costs 
» Financing information 
» Information on use of the structure, history and 

future changes  
 

2  | 



ci0 ci40 ci120 

C
on

di
tio

n  

Lifetime 

cin … condition index ci0 … construction n … years 

1 

2 

3 

4 

5 

today 

The NEW Colour Scheme with Uncertainty 
3 

3  | 



Life Cycle and Event Management Concept 
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Recent Monitoring Projects 
Hunter Expressway // Australia 2013 
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Recent Monitoring Projects 
Gold Tower, Dubai  
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Happel Stadion 
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Multi functional Web-Interface 
Happel Stadion (Austria): Video based snow load monitoring 
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Multi functional Web-Interface 
Happel Stadion (Austria): Video based snow load monitoring 
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Multi functional Web-Interface 
Happel Stadion (Austria): Trend of Fundamental Frequencies 
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Offshore Issues: Metocean?  Extension of Life 

Application to the Offshore Wind Industry 15  | 
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Offshore Wind Industry   
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Application to the Offshore Wind Industry 16  | 
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Offshore Issue: Grouted Joints? 
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Offshore Issue: Construction stages 
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Wave Loads 
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Application to the Offshore Wind Industry 



OFFSHORE WIND INDUSTRY   
NEW CHALLENGES 
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OFFSHORE WIND INDUSTRY   
COMPARISON 
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Amir Kabir Semi-Submersible Drilling Unit, Caspian Sea 
On-board Calibration and Adjustment of Mooring System 

21  | Application to the Offshore Wind Industry 

Shana/Photo: received 



Amir Kabir Semi-Submersible Drilling Unit, Caspian Sea 
On-board Calibration and Adjustment of Mooring System 

22  | Application to the Offshore Wind Industry 



Amir Kabir Semi-Submersible Drilling Unit, Caspian Sea 
On-board Calibration and Adjustment of Mooring System 

23  | Application to the Offshore Wind Industry 



Amir Kabir Semi-Submersible Drilling Unit, Caspian Sea 
On-board Calibration and Adjustment of Mooring System 
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Results of 
Winch 5 

Application to the Offshore Wind Industry 



Amir Kabir Semi-Submersible Drilling Unit, Caspian Sea 
On-board Calibration and Adjustment of Mooring System 
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Bridge S101     Dezember 2008 



ACCUMULATED ENERGY FUNCTION 
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INDUCED DAMAGE TEST REGAU 





CLORITE CONTENT 0,8% 



3. BOSPORUS BRIDGE MONITORING 
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3. BOSPORUS BRIDGE MONITORING 
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International Bridge Study 
New Jersey 202 Bridge 
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Visual Condition, Corrosion 
Structural Condition – Fascia Bearing Deterioration 
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Visual Condition, Cracks 
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LESSONS NEW JERSEY 
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RECOMMENDED RETROFIT INTERVENTIONS 

Substructure: 
Renewal of corrosion protection,  
Repair of spallings, holes and concrete pockets,  
removal of contamination of the concrete surface,  
Deep injection of cracks 
 
Dewatering: 
Establishing of an effective drainage concept 
 
Expansion Joints: 
Proper detailing & design  
⇒ Full replacement (abutment area) 
⇒ Partial replacement (at least seals above the piers)  

 
Superstructure:  
Renewal of corrosion protection,  
Repair of the concrete surface,  
fatigue cracks, Repair of corroded stringers, 
Replacement of wind bracings, 
proper replacement of the bearings 

+ 
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LESSONS NEW JERSEY 
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Heavy transport impact on bridges 
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Real-time Assessment 
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Umfahrungsstraße Ebelsberg –  
Objekt 307 
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Umfahrungsstraße Ebelsberg –  
Objekt 307 
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Bridge Location 
Istanbul – Golden Horn 
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Lue 
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Halic Metro Bridge  
Operation and Rotation Tests 
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Halic Metro Bridge 
Monitoring Facts and Figures 
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Halic Metro Bridge 
Monitoring Facts and Figures 
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Halic Metro Bridge 
Monitoring Facts and Figures 
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3. Bosporus Bridge Monitoring 
European Side 
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3. Bosporus Bridge Monitoring 
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Halifax – Joint Performance   
Two Suspension Bridges 
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Typical Monitoring Cabinet 
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Un-typical Monitoring Conditions 
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Alarm from outliers in correlation functions  
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Incheon Monitoring of Critical Joints 
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Multi functional Web-Interface 
Inchon Bridge (Korea): Life Cycle counting and performance 
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Inchon (KR) Monitoring 
Displacement Collectives 
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Summary 

» Monitoring is part of integrated Asset Management 
» We need figures to demonstrate the Impact 
» Cases will help to proof the concept 
» BIM 
» Availability and Performance Costs gain importance 
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Thank You ! 

wenzel@vce.at 

Monitoring and Lifecycle Engineering of Bridges 
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