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OBJECTIVE

To provide timely information to
parties interested in the
structural health of critical
infrastructure components such
as bridges, tunnels, pipelines,
and buildings
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SYSTEM DESCRIPTION

Figure 2: MOXA NPort
(left) and Crossbow
MIB510 (right)

Figure 1:

Crossbow MDA300 and
SpaceAge Control
Position Transducer

Components:

» Crossbow MIB510 & mica?2
(Base Node)

» MOXA NPort Serial Device
Server (Base Node)

» Crossbow MDA300 & Mica2
Mote (Remote Node)

» SpaceAge Control
Displacement Transducer

OPERATION OF THE SYSTEM

MDA300 excites the transducer
at regular intervals and stores
its voltage output along with
temperature and humidity
battery voltage in local memory
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An off-site PC autonomously
retrieves the data stored in the
onboard memory of the motes
via the Internet or phone line

DETAILS OF OPERATION

Daily retrieval of one day’s readings
of temperature, humidity,
transducer position and mote
battery voltage

MDA300 12-bit high-precision
channels provide 0.1 um resolution
for the position transducer

Interaction between off-site PC and
the remote system is provided by
an automated java command-line
interface.

Remote nodes utilize onboard power

management to achieve an
expected battery life of about two
months.

PRESENTATION OF DATA

A Civil Data Systems - Wireless Crack Monitoring - Microsoft Internet Explorer

Fi Ei Wiew  Favorites  Toaols  He

-~ Ll — -'-I g a Al
0 Back - (gJ \ﬂ \EI] | 7 | Seard h [ Favarkes Address 5-@;‘} hikp: { s civildata, comfmotesjwireless_week,htm % | Go
Google ~ v | Bbsearchweb ~ f3  Eh7sblocked i Lir

Civil Data Systems - Wireless Crack Monitoring
CiviL Wireless Instrument Data
DaATA
SYSTEMS

past seven days

Mote Potentiometer 1

EEX
File Edit |‘iew Favorites Tools  Help {.'

@Back W > | Iﬂ Ig ;‘J /.-" Search ‘i" Favorites
GODglt"-_ v %Search‘v\-‘eb - @ @?Bblocked = EOptions r Links **

Civil Data Systems - Wireless Crack Monitoring
CiviL Battery Volt
e attery Voltage
SYSTEMS

» - 3
Address gj http: b civildata, com/mates battery. html V: [ets]

past seven days

Mote Battery ¥oltage
BJ%éli_volts
3,375
3,250
3,125 Permm— s
3,000
2,375
2750
2,825

2,500 T T T T T T 1
127 12/8  12/8  12/10 12/11 12/12 12f13 12/14

Phone: 847-456-5640
Fax:  847-467-2056
ntacticivilidata.com

Figure 3: Screen shots from the website

Each time data is retrieved from
the motes, website is updated in
near real time.

http://www.civildata.com/motes

CASE STUDY: RESPONSE OF
COSMETIC CRACKS IN A
HOUSE TO ENVIROMENTAL
AND BLASTING EVENTS

Case Study supplied by

Professor Charles Dowding
Autonomous Crack Monitoring

Civil and Environmental Engineering
Northwestern University

Figure 4:
Crossbow MDA300 and SpaceAge Control
Position Transducer installed over crack

»There exists a limestone quarry
1500 ft away from the structure.

»Crack displacements due to
blasting events and environmental
effects (temperature, humidity, and
wind) are in the scope of this case
study.

> Established wired benchmark
system used in the same house to
validate results.

Sensor Position Variation

—e—Wired LVDT

—o—Wired Eddy Current Sensor

—— Wireless Potentiometer

Figure 5:
Comparison of wireless and wired sensor data




