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¢ SUMMARY >

O Development of Block-out PSC girder system that can manage the tensile force
during life cycle using embedded FBG fiber optic sensor and EM sensor is the
purpose of this research.

O For achieve this, this research develops (1) the FBG fiber optic sensor and
the EM sensor based tensile force measurement system, and (2) the PSC girder
that can be easily maintainable through converging embedded sensor system and
block-out method.

O Through this, the errors that occurs during inducing tensile force can be
reduced using tensile force measurement system and furthermore, this research
provides the industrialize base of PSC girder system that can manage the
tensile force during whole life cycle.

O Development of FBG sensor measurement system to manage performance of PS
tendons
- Improvement of FBG fiber optic sensor technique for measuring absolute value

of tensile force of PS tendons
- Estimation of Friction Coefficient using Measuring Tension
- Smart Tendon strain measurement range improvement: Maximum strain
measurement range 1% achieved
Purpose & - Tension error estimation range using smart tendon: within 5%
- Production of specimen of 30m in length to check the applicability of the
Contents improved smart tendon in the field
- Development of quality management guidelines and maintenance guidelines for
Smart Tendon

O Development of EM sensor measurement system to manage performance of PS
tendons
- Optimization of EM sensor for measuring relative value of tensile force of

PS tendons
- Development of embedded EM sensor for embedded tensile force monitoring
system

O Development of easy possible to re-tension PSC girder through optimizing and
managing the tensile force during construction by converging FBG/EM hybrid
sensor system and block-out method and assessing the reinforcement time and
force.

- Development of block-out method to converge with hybrid tensile force
measurement system

- Experimental wverification of reliability of developed PSC girder in
laboratory-scale and real-scale

- Development of PSC girder system that can manage life cycle tensile force by
converging the FBG/EM hybrid measurement system and block-out PSC girder

(1) The PSC tendon performance management system using FBG fiber optic sensor

(2) The tensile force monitoring sensor and algorithm using EM sensor

Results (3) The guideline fpr qqality control of FBG/EM sensor embedded block-out PSC
girder system during life cycle

(4) Development of block-out PSC girder system with built-in FBG and EM sensor
for monitoring and maintenance of tensile force

= (Commercialization of tensile force of PSC girder management service through
technical transfer to the structure maintenance company

= Commercialization of tensile force measurement sensor through technical
transfer to the sensor/measurement equipment company

= Ensure future fundamental technology through acquire preoccupancy of tensile

Expected force of PS tendon measurement technique

Contribution

= Ensure fundamental technology of PSC girder using block-out method

= Secure future technology and intangible assets through acquiring patents
about tensile force measurement technique using FBG and EM sensors

= Apply the tensile force management system to the cable-stayed bridges

= (Create new industry about tensile force measurement and construction
block-out PSC guider

Keywords

Prestressin ;
Force g Optical FBG

" . Sensor EM Sensor Block—Out
anagemen

PSC Girder
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<E 2.2-2> AAANLA wE vZA s W (of

dEFE B2 H2)
AA 7 &= HAdn 2 AT £k (1/m) | FEEAS p (1/radian)
ZAYEF A A 7] F(2007) 0.001570.0066 0.1570.25
=g A A 715 (2005) 0.001570.0066 0.1570.25
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e 2 WA A (2002) 0.004 0.30
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Pestz’mated = Eps X Aps X €FBG (2] 2.3.2)

o] 71 A,

AN D FBG AlA el wkALDEo] W sk (nm)

gt FBG AlA 9l 7] whAbsd(nm)

P, A 4022 for silica)

Ae © 8 WY E

o @ B AAAF(1.20X107°/° O)

€ @R AIAFG67TXx10 % )

AT @ &5 W3k
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O @rgde Aoy FE54S 9t 1, 23 d& YU (solenoid) & Ab&3ste] 12k

EM flux)s @Adstal dA7] F=deaigdole] HA)ol| ¢
S5t EMAIM S ettt ol 9 2
o 72 XE A EAE(relative magnetic permeability)S AFASHH ) A A o]
& Z3AA (ferromagnetic) A #: o] FAx&o] %9 $-7 9 dﬂﬂ}b AbAof 7] %3
of AolEe] FEHE F43A

(a) EM AlA (b) EMALA A Z7]

(c) ZLEN Y 27 (d) EMAAM @7 44 2g
<29 2.3-3> BgHo] Az EM AA

O @ueee Abgn Aojis tgow 38 274
gato] U4l Y 4L AW AAFYORA FASHA Aol thate] s Eu
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Hall sensor
<29 2.3-11> EM AAME o] &3 713 AZ A=

- Hardness profile plotting using multi-frequency multi-output electromagnetic
sensor

O wpelaz 324 2 O 48 5 $AS 7
A I L = BOE %9
Qoult. 77kl 29 Al W@ HAe] Fo5E ol 8s
Aol el Ag 24an A€ Zendg 13t

Voltage

Function
Generator
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<39 2.3-12> EM AA AZ AlxH
- Temperature effects on cable stayed bridge using health monitoring system: a
case study
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Detection and Monitoring of Corrosion in Structural Carbon Steels Using

Electromagnetic Sensors
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