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Abstract

Internet of Things (IoT) is widely utilized in many industries including civil engineering
field. Today’s technology has become cheaper and far more advanced especially in those of
sensors, micro-controllers, mobile devices, and programming languages. These technologies

combined would be extremely useful in civil or structural engineering.

One core element that negatively impacts structural integrity is vibration induced by
lateral forces (i.e. wind, earthquake, and construction-related tasks). This study provides a
basic real-time vibration detection & alert platform comprising of Arduino micro-controller
with embedded firmware written in C++, an iOS application written in Swift with Firebase

database.

The vibration sensor is located at the edge of the reinforced concrete balcony on
the 7th floor of Building 31, NRRU. Data is streamed once per second via 3G cellular network

to Firebase server and then retrieved by iOS clients.

The vibration data corresponds to real-time environment (i.e., vibration reading
between 1 to 19 units for normal operation and between 20 - 40 units for vibration due to

working FCU which located about a meter away from the sensor.

Due to the performance of the poor-quality vibration sensor used in this study, the
data can only be categorized in three above-mentioned levels. If the sensor were replaced
by better sensors, the data would be more useful. The micro-controller performs well in
retrieving data from sensor and dispatching it to the server. It is fast enough to be ‘real-

time’.

However, speed of data communication could be dramatically increased by
deploying its own servers. The iOS application interface is designed to give users a basic

graphical interpretation of vibration data. Other functionalities could be added on later.



