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WHY DO WE MONITOR STRUCTURES?

To determine the in-situ dynamic characteristics of the structure .

To check the design and analysis methods used.

To imrove structural design codes.

To develop new retrofit and strenghtening techniques. 

To predict behavior for futıre extreme loads.

To detect and locate damage after an extreme event.

To develop instantenous damage distribution and loss maps.
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STRUCTURAL HEALTH MONITORING (CONTINUOUS RECORDING)

GPS

Parameters that 
can be identified:

Natural frequencies  
Damping  
Mode shapes  
Torsion  
Rocking
Soil-structure interaction
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RECORDING AND COMMUNICATON BOX

SENSORS



REAL-TIME DISPLAY (Antelope, Scream, Data Streamer, etc.)



CHANGE IN THE NATURAL FREQUENCY vs. DAMAGE

Assumption: Damage reduces the stifness, and consequently the natural frequency.
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HORIZONTAL ACCCELERATIONS AFTER DECONVOLUTION BY FOUNDATION ACCELERATIONS
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SURFACE WAVES FROM DISTANT LARGE EARTHQUAKES



After Satake at.al, 2003



Pre-earthquake:

Reference static displacement
Reference static rotation
Mean and variance of 
dynamic characteristics

During earthquake:

Changes in dynamic 
characteristics
Hysteretic behavior
Damage initiation

Post-earthquake:

Permanent static displacement
Permanent static rotation
Mean and variance of 
dynamic characteristics

Multiple sensor package:
• Acceleration / Velocity
• Displacement (GPS)
• Rotation (tilt-meter)

DAMAGE DETECTION BY REAL-TIME MONITORING
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•Satellite 

•Telemetry

•Internet

SENSOR PACKAGE
-Accelerometer
-Tiltmeter
-GPS sensor

REAL-TIME DAMAGE ASSESSMENT

FATIH MOSQUE
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