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Abstract

Abstract

The large-scale civil structures are supposed to provide long-term service to the
society, and their damage even collapse will bring great losses to the country and the
people. Therefore, increasing emphasis is put on structure safety, and the Structural
Health Monitoring (SHM) has also become one of the forefronts of civil engineering.
The health status of civil structures can be determined by first collecting the building
parameters, then processing the data online or directly sending them back to the data
center for processing, after which the characteristics parameter can be extracted and
compared with the normal value. The tranditional wired structural monitoring systems
often suffer of various problems mainly related to the cabling which limits their
applicability. These issues include the cost of cables, their diffi-culty of installation,
their invasive effect on the monitored structure, their vuinerability to mechanical
damage, and the high cost of maintenance. All these disadvantages urge the need for
wireless monitoring.

In the design of wireless sensor network (WSN) for the application SHM, five
requirements are supposed to be met: low-power, large network nodes, multi-hop,
low-complexity and the appropriate data rate. But most of the current wireless SHM
systems are mainly based on single-hop, and the network can only support a small
number of nodes. For the realization of multi-hop, low complexity and low power
requirements, this thesis will introduce the proposed system based on ZigBee protocol
built on the IEEE802.15.4, then design and implement the corresponding hardware
and software of wireless sensor. The desired features are validated by experiments,
including relatively high network capacity, low power consumption, and moderate
data rate.

In this thesis, the work mainly consists of four parts:

1) Summarize and analyze the domestic and foreign state-of-the-art of WSN for
SHM.

2) Design and realize wireless sensor nodes, including the signal conditioning
module, data collection module, data storage processing module and wireless
transmitter module based on the ZigBee protocol.

3) Based on the applications of the structural health monitoring, design the
corresponding network topology, design the finite-state machine of the application
program, and realize the software.

4) Test the performance of the system, including hardware, software and network.

5) Conclude the work of this thesis and envision the future work.
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