
Structural Health Monitoring of  
Sherman and Joyce Bowie Scott Hall 
 

Fiber-Optic Strain Sensing on Primary Structural Columns 

Faculty: Dr. Matteo Pozzi 
PhD Students: Carl Malings, Irem Velibeyoglu 
Masters Students: Enze Li, Xin Fu, Guangshi Shan, Chen Shou, Jing Yang, Yixiong Bao, Xuan Li, Zitian Zhang  

Project Overview Sensor Systems Data & Results 

𝜂1 𝜂2 𝜂3 

𝛼1 

𝛼𝑛 

𝜼 = 𝑳𝜶 
𝒚 = 𝑪𝜶 + 𝝐 

Fiber-Optic Sensing Instruments Differential Loading Detection Objectives 

Publication: 

Malings, C., Pozzi, M., Velibeyoglu, I., 2015. 

Sensor Placement Optimization for Structural 

Health Monitoring, in: Proceedings of the 

International Workshop on Structural Health 

Monitoring, Stanford, CA. 

The Micron Optics fiber-optic strain 
sensing system consists of an 
interrogation unit or base station, which 
scans the optical spectrum used by the 
sensors, and a number of strain gauges, 
which use the fiber Bragg grating 
method to translate axial strain in the 
sensors into changes in the wavelength 
of reflected light, which are measured 
and interpreted by the interrogation 
unit. Temperature compensation is 
performed using a second grating. os3155 fiber Bragg grating strain gauge with 

secondary free grating for temperature 
compensation. 

sm130-700 4-channel dynamic optical 
sensor interrogator, 1510-1590nm range. 

Installation of Sensors 

Possible Future Expansion 
fiber-optic axial  
strain sensors 

fiber-optic sensor 
interrogation unit 

Structural Health Monitoring refers to the long-
term observation and assessment of the 
performance of a structural system using 
sensor instruments. The objective of this 
project is to instrument several of the primary 
structural members of Scott Hall to facilitate 
the monitoring and maintenance of the 
structure. The project also provides: 
• guidance in the construction phase, 

validation of design assumptions on load, 
behavior of structure, and model updating. 

• long term reliability assessment of the 
structure, including detection of defects and 
tracking of degradation. 

• support for decisions in the management of 
the structure after sudden unexpected 
events and for long-term maintenance. 

• a benchmark case-study of a monitored 
building for use by students and researchers. 

• the foundation for a smart structure and a 
fully-instrumented campus. 
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Beginning in the fall of 2014, 25 sensors were installed on 12 columns 
supporting the Scott Hall building. Installation was performed by specially 
trained members of the Scott Hall construction team, in cooperation with 
graduate students and Dr. Pozzi. Initial data collection was performed during 
construction beginning November 26, 2014. 

During installation, provisions were made for a possible future expansion of 
the sensor network with wireless sensor nodes, provided by the Civionics 
corporation. These sensors would provide redundant strain monitoring as 
well as triaxial acceleration measurements.  

Data collected during the construction phase 
indicated periods of rapid structural loading, 
corresponding to the times of concrete pours 
on the main structural deck. Additionally, 
instances of differential loading were identified, 
in which groups of columns were loaded non-
uniformly. 

Using  a linear-elastic structural model of the 
Scott Hall columns and deck, a relationship 
between the column strains and displacement 
of the deck at three representative points was 
determined. This relationship, along with data 
collected by the sensing network during the 
construction phase, was used to identify 
instances of differential displacement which, 
during the normal operation of the structure, 
might indicate structural problems.  

The sensors are attached in pairs to the main 
cylindrical steel support columns under the 
Scott Hall building. The sensor interrogation 
unit is to be located in the mechanical space. 


