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Structurdl Health Monifonng (SHM) 2 5 of deteting damages to
m:gddwuhmmhaﬂrﬁnﬁtyuﬂr&bﬁy

bubdings, bridges, and highways Seveml effors hawe been made to develp mprosed SHW
systems. However, mast of these studies only consdaned wibm®on as 2 monfoeng parameter

without nconporatng expent gysiems based on fuzzy inference. in this work, an expert gystem
w2t incopporabed into SHM for monrosng esdmsal bulbdngs based on bulding Emperatue
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and whation mezumments. The dewedoped systemn used 2 Wisedess Sensor Metwork (WEM])

with a 14 GHz Radia (#F) band Resuls of the gysem
9% o 50% within 2 deade of its deployment I tesms

mndiated 3 decmase n

pafommance eakoton

of enargy conservaton, msuls showed S the system was able to swe 3% of cnemy
s Metime The fumy expert SHM omtemn & able o detert buldin

therehy ncmasing
condmans with 2 good bevel of
94.4% and 100% as the beast and best

energy conseratnn apability and high acuracy
e, mgpedively. Hence, disect iInteg@tion of

this gystemn into bullding steuchures could aid easly detecson of bullding Impairment.

Introduction

Structural health monitoring & a process of constantly
watching ower civil engineering structures to find an
anoymaly. The structural enginesting axmmunity has
found that strudural health monitaring & 2 necessary
activity i efbcently protect engineering structures
{Badejo, 200% Lynch et al, 2001 SHM systems am=
designed to dhciently test and monitor the health per-
formance of engineering structures, employing sensors
deployel 2t optimal positions where it an gie
measurement nesded for determining the saety of
structures {Bremem et 2l, 20161 An sady SHM method
was designed based on manual fealback in which
ancmaly was repartal by means of waming sound,
advisary, caution, and muintenanee panek. To
addresmal its ﬂlm'l.m‘nirl.ﬁ, various research effors
have been made to devdop an improveal SHM system
with the apability to detect structuml defects and
inform the owner or authoritie (Bremer, ot al, 2015
Lynch et al, 2001; Wang et al, 2014; Wang et al,
017 Wang et al_, 2019; Zhang et al, 2012}, The goal
is to create dties (smart diies) where all their critical
infrstruchres such a= I:-1.|.'i]-|ﬁ:|1.F.. Ind.;ﬁﬁ and =0
can be mimitral so that preventive mzintena nae activi-

ties can be phoned.

SHM has the following components: sensors, a data
transceiver, and a computational unit with processing
ahility. Recent systems have emploveal 2 wirsless sensor
nmki“ﬁ”!bm:rﬁimﬂm:ﬂlmnmmﬂu
paint of processing. WEN & a2 combination of several
hatbery -powered sensor nodes deployal to acquine par-
ameters for monitoring{Wang et al, 3014} Fach node
omsist of different sensor types & monitor different
pammeters and transmit data wirelesly between one
another o the sink (static or mohile) 1.|::u'L;ﬁ ﬂ:'::ﬁ:rL;ﬁ
m1.|.t|:|1.ﬁ 'p-:rn-'l.-u-mhﬁ\"anﬁ et al, 2017; wa.ﬂ.ﬁ et al,
2019). When a mobile sink & emploved, topology
changes from time i time are managed with 2 topology
management protocs ( Zhang et al . 3012

Dramage can be considered a5 2 madification of phys-
:icaJ'paﬂmeh': such as mass, sHiffness, mdd.amﬁnﬁ,.h
physial pammeter can be modified by 2 motion atirib-
utal to a vibmtion within a buikling. Envimnmental
fadom such as tempemture can alse affect the status
ofz building. Toincrease the efficacy of 2 damage detec-
tion system, we propuse the incorparation of an exper
system int the SHM. Expert systems are systems that
can inelbigenty make decisions bassd on avaibble
input and knowledge programmed in the input (Angeli,
2010). Expeert systems are develeped to be able to sohe a
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