
WENZEL Consult

Condition and Performance Monitoring of 

Bridges, Viaducts and Railway Structures

Helmut WENZEL

January 2016, Bangkok, Thailand



WENZEL Consult

Protecting our Infrastructure
Aswan Bridge / Jan. 2013

Excessive Loads
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Heavy Loads (505t) – no collapse or damage
Real-time Assessment

SHM of Bridges: Technologies from Monitoring to Asset Management3 |
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Effects on Bridges: Earthquakes
Istanbul – Golden Horn
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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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Halic Metro Bridge
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Background: Why Dynamic Monitoring ?

a. Undamaged Bell

Impact Linear Spectum
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b. Damaged Bell

Anregung
Non-Linear Spectrum

Varying bell frequencies and amplitudes
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Parameter vs Key Performance Indicators
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Parameter vs Key Performance Indicators
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Parameter vs Key Performance Indicators
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Parameter vs Key Performance Indicators
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Structural Health Management

1. Monitoring of the Structure

2. Identification of Condition

3. Decision on Safety and necessary Action
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Structural Health Monitoring
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Performance, Risk and Safety
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Pier Condition after Ship Impact ?
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Risk Assessment for Decision Making
Risk Quantification (Probability of Occurrence / Damage Scale)
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Collapse of Cần Thơ Bridge

59 Casualties

Corruption
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Misconceptions
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Collapse Events
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Understanding Technologies
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Understanding Interrelations
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Loading Problems
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China Scour
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Understanding Hazards
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Mount Vernon, Washington
Understanding Redundancies
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Jiujiang Bridge, Beijing 2007
Understanding Performance
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Famous I-35 Collapse
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Izmit Bay Bridge, Turkey
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Texas
Foundation Problems
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Kobe
Natural Hazards
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Best Practice Document (SAMCO 2005)
2. Edition in progress

34Monitoring and Lifecycle Engineering of Bridges34 |
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Bridge Monitoring and Assessment (2009)
Available also in Chinese

Monitoring and Lifecycle Engineering of Bridges35 |
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SHM Standardization Activities in Europe (IRIS 2012)
Free Copies available!

Monitoring and Lifecycle Engineering of Bridges36 |
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Example: New Structures
Tai Zhou, China

Monitoring and Lifecycle Engineering of Bridges37 |
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3. Bosporus Bridge Monitoring
European Side

Monitoring and Lifecycle Engineering of Bridges38 |
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3. Bosporus Bridge Monitoring

Monitoring and Lifecycle Engineering of Bridges39 |
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Halifax – Joint Performance  
Two Suspension Bridges

SHM of Bridges: Technologies from Monitoring to Asset Management40 |
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Typical Monitoring Cabinet

SHM of Bridges: Technologies from Monitoring to Asset Management41 |
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Un-typical Monitoring Conditions

SHM of Bridges: Technologies from Monitoring to Asset Management42 |
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Alarm from outliers in correlation functions 

SHM of Bridges: Technologies from Monitoring to Asset Management43 |



WENZEL Consult

Identification Objectives

1. Ultimate Load

2. Fatigue Life Determination

3. Targeted Inspection Programme

4. Quantification of Life Extension
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Ultimate Load
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Fatigue Status
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Targeted Inspection
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Targeted Inspection
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Extension of Life
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Ultimate Load
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Ultimate Load
Modelling
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Ultimate Load
Update
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Fatigue Deterioration of 
Welded Steel Structures

source: BASt, Germanysource: MMI Engineering, UK

These crack show up in the dynamic response of the structure!
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Ultimate Load
Failure Mode
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Aging
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Targeted Inspection Programme
EUROCODE Potential

Date: 2014-01 
CEN/TC 319 

Secretariat: NENUNI 

Risk-Based Inspection Framework 

Document type: European Standard 
Document subtype: 
Document stage: CEN Enquiry
Document language: E 
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Offshore Wind Industry  
Different Asset Management Concepts

57

Copyright: www.mssa.org
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Quantification of Life Extension
Extension of Life Potential
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Quantification of Life Extension
Extension of Life Potential
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Quantification of Life Extension
Extension of Life Potential

► Potential Life Extension: 16 Years ◄
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Decision Support
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Summary

■ Accurate Condition rating and performance 
assessment is feasible using Monitoring Info 

■ Asset Management is supported 

■ Costs are reduced without sacrificing safety

■ Inspection programs are individually designed

■ Extension of life time is quantified and justified

Thank You !Thank You !
wenzel@vce.at
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