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Abstract

This paper introduces a magnetic hysteresis monitoring result to apply an EM sensing technique for estimating tensile force of
PSC girder to various class of PS tendon. The tensile force of PS tendon is a very important factor in the performance evaluation of
PSC bridges. However, in this time, the tensile force was just measured only during construction and it does not monitored after
construction. To measure the tensile force of PS tendons, the EM sensing based NDT method was developed but the proposed
method cannot be applied to various class of PS tendons. Thus this study performed the magnetic hysteresis measurement according
to the tensile force for class B, C and D PS tendons through experimental study. The specific tensile forces(50, 100, 150, 180kN) were
induced to the each specimens and the magnetic hysteresis curve was measured at each point. The permeability of specimens were
gradually decreased according to increase of tensile force. Especially, the slopes of permeability variation of class B and C were
similar while that of class D was different.
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Table 3 Size and permissible tolerance of tendons

Standard | Permissible leference betwee.n
Mark . diameter of core wire
diameter tolerance . .
and axial wire

SWPCTBL +0.4 M

(12 7mm) 12.7mm 02 0.08mm ©]*3

SWPCT7CL +0.4 M

(15.2mm) 15.2mm 092 0.08mm ©]*J

SWPC7DL +0.4 A

(15.2mm) 15.2mm 02 0.08mm ©]*J
7155 £ B2tk

PSR AFAFS A Fo HY dFoR Fa
0.2% 37 AAge] e 5L A3 & FHe) 4M
Fitol giste] AXE 0.2%9 A4S 7k HPde Fa
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Table 4 Nominal cross-sectional area and weight of

13 2 tendons
1Y ATE 1B A= 1720N/mm21’ BE 1860 Mark cross—l\slgzgi](ilr’lli area Unit weight
N/mm*F, %< 2160N/mm*F, DF2 2400N/mm*F<& N (ke/km)
vebde, ZeAold EEghel whe} B2 N, sheale Lo SWPCT7BL
98.71 774
(12.7mm)
Table 1 Kind and mark of PS tendons according to KS SWPC7CL
D 7002 (15.2mm) 1987 ot
Kind Mark SWPCT7DL 1387 1101
2 wire strand SWPC2N, SWPC2L (15.2mm)

3 wire strand SWPD3N, SWPD3L

Class A SWPC7AN, SWPCTAL
T wire Class B SWPC7BN, SWPC7BL
strand Class C SWPCT7CL

Class D SWPCT7DL

19 wire strand SWPC19N, SWPC19L

Table 2 Mechanical properties of 7 wired strand

Load for 0.2% |Tensile|Elong-| Relaxation
Mark permanent load ation
elongation(kN) | (kN) (%) N L
More | More
?Y;PSIZiL)‘ More than 156 | than | than Bgl(())w B129105w
' 183 3.5 ’ ’
More | More
?FQPZCHZSE More than 255 | than | than - Bglo5w
’ 300 3.5 ’
More | More
?;72237]3% More than 283 | than | than - Bgl(;w
~emm 333 | 3.5 :
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Fig. 1 Effect of tensile force in the magnetic
hysteresis curve
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(a) Front view

(c) Sheath connect
Fig. 2 Bobbin for EM sensor

(b) Anchorage connect,

(a) EM sensor
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Sensor

(b) Installation of EM sensor
Fig. 3 EM sensor for estimating tensile force of PS tendon
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Fig. 4 Test setting
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Fig. 5 B-H loop of class B tendon
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Fig. 6 B-H loop of class C tendon
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Fig. 7 B-H loop of class D tendon
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Fig. 8 Permeability change of PS tendons
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Fig. 9 Relationship between permeability and tensile force
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