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Analysis of New Health Monitoring System
for Long Span Bridge over the Sea
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ABSTRACT : The cases of using new methods of big blocks are largely increasing on Recent large-scale bridge structures. So the
accurate data of responses of bridges following environmental causes are requived to be quickly recorded in order to predict. For this
reason described above, the research on measuring system should be conducted for more knowledge of the details on application and
stability of new methods. In this study, the new health monitoring system that can monitor the real behavior and damages of the
bridge during all processes of construction is presented by analyzing cases of domestic and overseas bridge health monitoring system,

and applied methods of following bridges.
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Fig. 1 Building of Measure System under Construction
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Table 1 Classfication of Measure System

off

Application of process

Division Achieverment contents and enviroment
* A long time measure
system
] Measure. data » Construction repptition
Permanante | automatic storage
automatical | » Acquire possible of equal process
+ A source of electric
measure | whenever necessary . ible
system | * Automatic communication POWEL service posst
system
* Data logger contorol
possible
* A short measure system ' Thseh occurence of
Semi-auto | = Measure data automatic a short. process

+ A source of electric
power service possible

» Measure system
movement on demand

measure storage
system | + Fald data backup
possible

* A process union field » The occurrence of

input i
. ‘ ] a singular process
Temporal Real fime data acquire * Immediately data
measure | € ) reflection necessary
o with portable measuring during construction
sys instrument in the field
+ Wide measure
boundary
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Table 2 Detailed Items and applications of

Measurement for Cable Stayed Bridge

Member Sensor Data result inflection plan
Biaxial .
dinometer | " Foundation slope change
Stain » Foundation work main part stress
convergence part stress measure
. » Cure of temperature distribution
Main - enometer | - Temperature-strain-drying shrunkage
. towe.r stress analysis over concrete quality
foundation
work No stress
Available | * Cure Mg shrinkage stress, heat of
stross hydration, temperature stress, measure
- off concrete structure stability
Redaiming
strain
- » Main tower horizonatality displacement
Biaxial Min & ifine stress-picr <l
dinometer .ower graniting stress-pier slope
analysis
» Main tower graniting stress
) Strain | = Main tower graniting stress-pier slope
Main analysis
tower Timet rure aralv
» Time-temperature analysis
Themoreter | | Temperature-structure analysis
The wind | = Main tower function by wind
and velocity | influence wind, Wind speed quality
Pier Load « Load
G-meter | = Cable tension grasp
Cable
Thermometer | = Cable tension detailed elevation
Reinfor
i « Rei
- Wind Reinforcement face
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Table 3 Flowchart for Measurement under Construction

Section Contents
Measure sensor | * Execution step measure sensor installation
ingtallation | + Measure signal cable installation
+ Date logger installation
Measure system i . .
- + Communication equipment, computation
construction . .
system installation
Measure * Measure date acquisition, save, transmission
Management | « Date logger basic S/W operation
Accomplishment | « Measure result analysis and valuation
+ Daily report, weekly report
- measure date and result numerical value
system disorder existence and nonexistence
report
Result + Monthly report o
report - data transformations, increase and decrease
PO standard, position, graph table format
+On demand report
+ A quarter year and the last report
- Data was reported by measurement
and presentation by ordering
+ measure management results
. - Construction a step result report
Anal d ! .
yeIs i - Fixed time report {(weekly, monthly)
countermeasure .
- Irregularity report
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Table 4 Checking Points of Selection for Sensors

Clas.Slﬁcat Ded.ng Examination details
1on examimation
+ Establishment absence of
Measure | » Capacity permisson breals .
object detaled draving + Analysis value and comparison
analysis possibility the least
measurement unit examination
+ Watertightness
Ftablish | * ) oterprofing .
et | Hard * Reclamation yes or no
. » Durability + The outside exposure
environm .
ot | Employment + Yes or no examination
* temperature
scope
* Measure sensor selection by
measure a period
. + Any measure system, common
» Durability
Measure . under transfer of
. Semi permanent .
period use possiblity control examination
pos » But, any measure system to
expulsion measure result
confidence security
* Measure date measurement speed
+ Date .
Measure examination
; measurement . .
frequency | need + Passive and dynamic measurement
yes or no examination
« Date electrical | Measure machinery .and tools a
disaster caused by tigers
Measure | system .
. » Injury sensor form measure
system | * A disaster . .
, machinery and tools ovetlapping
construct | caused by tigers | | .
Lo nput prevention
examination
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Table 5 Communication Tools and Services

Correspondence

machinery and tools Used

+ Information collection measure sensor
Measure signal cable | «Signal electrical

+ Sensor sources of electricity confirmation
Measure machinery | + Information collection and computer
and tools Cumputer | transmission-reception

interface contorl of information collection

CDMA modem | » Wireless measure result electrical

* Measure result electrical by internet
Intemet network exclusive use measure management
measure result electrical

Optical * Measure PC and information collection
commuirication cable | cable electrical

PC measure » Measure date collection, save, electrical
management * Measure result arrangement

+ Communication way any commumnication

Converter protocol change

Table 6 Management of Measuring Datas per each

Sensors
Management Nuerical Tendency
exp.osure management management
establishment
+ measure result + Numerically measure | » Measure date
arrangement and | management transition variety
construction - Pler inclination, measure
» safety factor main tower management
exarmination indination - Temperature
» target safety - Cable tension conduct variety
factor examination
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Table 7 Input Datas for Measuring Items

Measuring

Item

Analysis Item

Wind
speed

¢ Main tower funstion

e Warm current power spectra

¢ Extreme Wind Speed
Prediction

¢ The absolute value analysis

fendency analysis

Temperature

¢ Time-temperature analysis

¢ Temperature-displacement
analysis

¢ Temperature-cable tension
analysis

¢ A tendency analysis

Earthquake

response

¢ Earthquake response
perception
¢ The absolute value
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Table 8 Analysis Datas of Measure Systems

Measuring
Analysis Item By example
[tem
¢ Specification part load an N
Passive Xl
operating stress on going by i
modulus of R
boat distribution change Iy
effect SRR i
¢ Deflection modulus of effect
¢ Acceleration value in a Time : [
Dynamlc domain E
» ¢ Peculiaritythe number of -
specific vibrations r

¢ A tendency analysis

conﬁguration), S E (Strain/stress  distribution) 5-2- 2
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Table 9 Analysis Results of Measure Systems

Measuring .
Ttem Analysis Item By example

¢ Cable tension - Time
experience change

Cable a tendency analysis

tension | e The velocity/the wind

¢ Temperature - tension change

¢ The absolute value analysis
a tendency analysis

¢ The absolute value analysis r —

¢ Main tower and armature
dimensional displacement ; r—
« Main tower moving "
o transverse/ transverse intuition —c—
shape /plumb displacement =

Georretry

a tendency analysis

¢ The absolute value analysis 5"

¢ Internal stress - time
experience change

¢ Internal stress distribution

¢ The absolute value analysis
a tendency analysis

Internal
stress change
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