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Abstract: The use of different sensing technologies within the structural systems for monitoring their health is
of increasing interestnowa-days.Wireless ser@s and sensor networks are neansideed as substitutes fo
traditional wired monitoring systems. The main advantagevivkless structural monitoring systems is that they

are inexpensive to install because extensiviang is not required between the data acquisition system and the
sensors. \lveless sensors play an important rdke the processing of stctural response data. This paper
presents a study on the existing wireless sensor networks that can be employed for monitoring the structural
systems and also their hardware and software platforms.
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I.  Introduction

Our lives rely heavily on civil infrastructure in which industrialised nations has huge investments. The
stability and reliability of such civiinfrastructure is very vital for supporting the economy of our society. The
structures like bridges, dams, buildings, aircrafts etc ensure not only the economic but also the industrial
prosperity of the society. These structures are often affected bylbadéings and by other natural catastrophes
like earthquakes, cyclones etc. Hence there is a need for a rational and economic approach for monitoring the
civil infrastructure throughout their lifespan.

The engineering community has always been in saarobw technologies and analytical methods that
can be used to rapidly identify the onset of a structural damage in any infrastructure. The recent development in
the field of wireless communication has reduced the cost of installation of structural mgnigstems.
Structural monitoring systems are employed to monitor the structures during earthquakes, winds, loading etc.
An important component of the structural health monitoring systems is the network of sensors along with the
damage detection algorithiireless sensors are not just sensors. They are actually the data acquisition nodes
to which structural sensors can be attached. They are the platform in which the wireless communication
elements and mobile computing converge with the sensing transdieeiinterest in wireless sensors was
mainly due to their low cost of installation.

The quest for a wireless sensor network for monitoring the structural health of buildings has evolved
over several decades. This wireless sensor network can be appbieittiogs, bridges, habitat, pipelines etc.
The wireless sensing unit, wireless communication networks and the decision support system form the main
components of the wireless monitoring system. The platform for the implementation of this wireless sensor
network has to undergo many challenges such as simplicity, durability, adaptability, intelligence and reliability

Il. Related Works

A.Sensor Andrew Architecture

It is an architecture to support large scale sensing and actuation. Its range of applinahates
monitoring of power and its controlvater distribution monitoringnfrastructuremonitoring,social networking
etc. The design goals for this architecture are large scale monitoring anul, @ade of use and management,
security and privacysgcalabilty ,sharing of infrastructure, evolvabilitgnd robustness. The communication
requirements for this architecture include point to point and multicast messaging, support for tracking of data,
privacy, security, messaging formats etc.

To satisfy these requirements, XMPEEXxtensible Messaging and Presencatétol) is employed .1t is
an open internet protocol which was initially used for online communications. The format for defining the
XMPP include a client identification a domain name and a name space. It support ptsaliscribe
mesaging. A sensor over XMPP (SQXbrary is developedo provide tools and interfacdsr the Sensor
Andrew applicationsThe other components are the transducer layer, gateway layereaadeht layer. The
endpoint sensors or actuators are the elements of the transducer layer. This layer passes information to an
internet connected device which is a part of the gateway layer. Different types of transducer devices are required
due to the hterogeneous nature of Sensor Andrew. The gateway layer consists of devices that have access to the
internet@l]. From the transducer layer, information is passed to the gateway layer uskheyébvprotocols.
From the gateway layer ,the messages are passhe server layer using the XMPP. The agent layer consists of
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the XMPP servers along with various client applications called agents. The purpose of the server layer is to
provide asimple means for applications running on desldigiss machines to carmunicate with each othei]

Figure 1:Three tiered architecture of Sensor Andrew

There are a few limitations for this architecture. One of them is lack of ability to capture meta
information about virtual sensors. Another limitation is that the all messages need to pass through a server even
if the process could be completed watpoint to point messad8]. Also large amount of information can
degrade the performance.

B.Structural health monitoring using smart sensors

Wireless communication becomes more attractive and efficient when more wireless sensors are
involved. It reduces thdigh cost assosciated with the use of wired sensors. Structural health monitoring
strategies are employed for the structural response and for the detection, location and assessment of damage
produced at the time of heavy loading and environmental degmadat

Figure2.SHM system architectur®ifferent roles a& assigned to nodes (a) and (b)

It employs a homogeneous configuration with only one type of node. This leads to the development of
a simple network systemll the nodes in the structure are considered as the leaf nodes. Any node in the local
sensor community is assigned as cluster Hgad{ communicates with the nodes in the neighbouring
communities. Manager node is responsible for time sharing amonglubters. This helps to avoid RF
interference.A gateway between the smart sensor node and the PC is the base station node. The commands and
parameters are send to a smart sensor network from the PC with a user interface via the base station. A
significant feature of this configuration is thptovides robustness to node failiile The sensor platform for
SHM is Imote2. TinyOS is the operating system employed for smart sensors. The services which are not
provided by the TinyOS is offered by middlewaes\éces.

There are a few challenges in using smart sensors for structural health monitoring. Inspite of the
existence of large number sensors, there is always lack of appropriate sensors needed by the civil engineers.
Also some smart sensors are not tdpaof measuring physical quantities precisely. Power consumption is
another important challenge. Wiring power to large number of sensors consumes more time and increases the
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