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STRUCTURAL HEALTH MONITORING

STRUCTURAL HEALTH MONITORING (SHM)

➢ The Disaster management aims to prevent events that result in disaster or to
reduce their losses.

➢ Monitoring of engineering buildings, identification of unusual movements and
taking the necessary precautions are very crucial for determination of the
disaster risk so possible prevention could be taken to reduce big loss.
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STRUCTURAL HEALTH MONITORING

STRUCTURAL HEALTH MONITORING (SHM)

➢ The importance of these high structures is invaluable because the regions where
these structures are located are regions where the populations are intense.

➢ For this reason, continuous monitoring of these structures should be carried out
to check that they have reached their design lifetime and their remaining lifetime
should be determined( Im et al., 2013).
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STRUCTURAL HEALTH MONITORING

STRUCTURAL HEALTH MONITORING (SHM)

‘’The process of implementing a damage detection and 
characterization strategy for engineering structures’’

• Health Monitoring

• Operational Evaluation

• Data Feature Extraction

• Statistical Models Development
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STRUCTURAL HEALTH MONITORING

➢ Observation of these changes on the buildings and determination of damage can be
done with a systematic Structural Health Monitoring.

➢ Today, it is observed that Global Positioning Systems (GPS) are used intensively in
the observation of dynamic deformations in order to determine structural vibrations
for structures such as long bridges, towers, high buildings.



Objective of SHM

• Performance enhancement of an existing structure

• Monitoring the structure affected by external forces / factors

• Feedback loop to improve future design based on experience

• Assessment of post-earthquake structural integrity
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SHM Applications

Buildings Bridges Tunnels 

Any critical engineering structure
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Dams



SHM Applications

Wind Generators Offshore FacilitiesNuclear Facilities

Any critical engineering structure
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Importance of SHM
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Importance of SHM

Geometrical changes that can be occurred on the structures 
can be determined by using and combining different 

surveying techniques
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Importance of SHM

Monitoring the movements of engineering structures has a 
great importance for detecting the potentially dangerous 

situations and taking necessary precautions on time.
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Worldwide SHM Projects

Istanbul Bogazici Suspended Bridge
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Worldwide SHM Projects

Erzurum Historical Clock Tower, Turkey Shanghai Tower, Qilin Zhang et al.
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Worldwide SHM Projects
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Worldwide SHM Projects
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Structural Heath Monitoring
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Accelerometers
Vibrations

Inclinometer, Tiltmeter
Vertical Deviations

GNSS
Displacements

???



Structural Heath Monitoring
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Structural Heath Monitoring

Assoc. Prof. Dr. Burak AKPINARSTRUCTURAL HEALTH MONITORING

Erzurum Historical Clock Tower, Turkey

Real Time Accelerometer Data



Structural Heath Monitoring



Historic Buildings

➢ Fatih Mosque

➢ Ayasofya Museum

➢ Mihrimah Sultan Mosque

➢ Sultan Ahmet Mosque

➢ Suleymaniye Mosque

(https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri).

https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri


High Buildings

➢ Kanyon AVM

➢ Safir AVM

➢ Polat Tower Residence

➢ İs Bank Towers

(https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri).

https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri


Bridges and Towers

➢ Marmaray

➢ Fatih Sultan Mehmet Bridge

➢ Historical Istanbul Walls

(https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri).

https://eqe.boun.edu.tr/tr/yapi-sagligi-izleme-sistemleri







