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Nondestructive evaluation of corrosion of steel members penetrating concrete floor
system
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Deterioration of civil infrastructure is getting one of the most serious
problems, recently. A diagonal member of a steel truss bridge was cut off due to the corrosion in the
2000s. The truss member was embedded in the reinforced concrete floor systems. The structural detail was
not appropriate in terms of water drain. This study aims at developing nondestructive technique that
detects the corrosion. Among nondestructive methods, thermography and ultrasonic test were applied.
Detachment and water puddle in the interface between concrete floor and steel diagonal member was
detected by the thermography. Temperature rate of the interface decreased more slowlﬁ, when water exists
in the interface. Ultrasonic test was also applied to detect the detachment and thickness reduction by
the corrosion. Some ultrasonic techniques such as SV (vertical shear) wave, SH (horizontal shear) wave,
and Rayleigh (surface) wave methods. SV wave showed good detection ability among those methods.



(Rayleigh )
90
@
-1
200mm 100mm
9mm 100mm
400mm
(&Y) 100mm
0.1 0.2 0.4 1.0mm
0.1 0.2 0.4 1.0mm
FLIR CPA-T420
320x 240
0.045
1 10
@
-2
SV SH 100cc
2
(
)




100

A
''''''''''''''''''''''''''''''' 100
Y
200
I%
100
(mm)
%
«—>
100
< 200 >
-1
IiZ.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'Z:l
(b,
 e— Sl E—
-2
-3 -3(a)
1.0mm -3(b)
-3(a)
-3(b)
0.1 0.2 0.4mm
-4
20
10
Omm 1 0.2
0.4mm 1.5

(b)

-3
23
225 \
~ 2 ——E0.0mm
e - == F0.2mm
= FiE0.3mm
21 “‘_‘_"\“ e 1 E0.4mm
20.5 T T T 1
0 10 20 30 40
()
4
@
SV SH
5MHz SV 70
SH
90
90




50 100 150
(mm)

0 P S -

50 100 150
(mm)

(©)
10

200

soLll sH 90 ¢
60l
40f
20k

0 100
(d) (mm)

200

80l H 90 (

0 100
(mm)

mm

-6(a)

200

-6(c)

®

9mm

-6(b)
-6(a) ®)

() SH

SV

SH SV

400mm 100mm

50mm

Omm

3.2mm 5.3mm 6.8mm

8.5mm

100mm

8.5mm

-8(b)

50mm
-8 SV
-8(a) (b) (©)
5.3mm 6.8mm
-8(a)
90mm
©



100

5mm)

200

100 T T
80f- SV ( 9mm) -
60}t e
40 e
20 e
0- J.A.u kt‘*‘LMMA e i
0 ' 100
(mm)
-8
5mm
SV SH
SV
0
1
, Vol.40, 1-61, 2013 3 15
)

200

o

@
®

SHIRAHATA, Hiromi

40298013

KISHI, Toshiharu

90251339



