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Non-destructive Stress Measurement on H-shape beam in the Temporary Structure

of the Railway using Magnetic Anisotropy Sensor

ol&e T, ®XIY”, AohM

Seong-Won Lee ", Ji-Hyeung Yoo, Dae-Sung Kim"

Abstract Recently, non-destructive stress measurement method using magnetic anisotropy sensor has been
applied to the construction site such as steel bridges and steel pipes. In addition, steel rib used in the tunnel
construction site was found to be possible to measure the stress by non-destructive method. In this study,
steel loading experiments using magnetic anisotropy sensor and strain gauges were conducted to derive
stress sensitivity curve for general structural rolled steel SS400 that is commonly used in civil engineering
structures. As a result of laboratory experiments, stress sensitivity curves for general structural rolled steel
SS400 were derived using output voltage measured by magnetic anisotropy sensor and average of stress
measured by strain gauges depending on the measurement location. In addition, for the field application test
of the magnetic anisotropy sensor, field experiments were conducted for the two most loaded places, H-pile
and inclined struts, in the temporary structure of the railway sites. The field experiment results show a
similar trend in the measured values by the magnetic anisotropy sensor and by the strain gauge, with an error
of about 20MPa between the two methods, which is a sufficient resolution for engineering compared with
250MPa, the yield strength of general steels.

Keywords : Magnetic anisotropy sensor, H-shape beam, Railway, Non-destructive, Stress measurement
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Fig. 1 Measurement principles of magnetic anisotropy sensor
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Fig. 2 Measurement probe of magnetic anisotropy sensor
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Fig. 3 Measurement system block diagram of magnetic anisotropy sensor
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Fig. 4 Experimental schematic of Steel loading

Table. 1 Specification and chemical composition of the specimen

Specification
Size (L)1,000 mmx(B)180 mmx(T)28 mm
Type SS400(Yield strength : 245MPa, Tensile strength : 425MPa, Elongation:23%)
Chemical composition(%)
C Si Mn P S Alt B
0.18 0.02 0.81 0.011 0.006 0.025 0.0016
2.2.2 MR U 2A
25 25
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(a) Strain gauge measurement results (b) Magnetic anisotropy sensor measurement results
Fig. 5 Strain gauge and magnetic anisotropy sensor load step according to the measurement results
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Fig. 8 Measurement probe of magnetic anisotropy sensor
o}



°F 20MPa

1.
1

HlA

g3} A7l
1A01A ] A7l ol A 9] 9

T

S

E|N

Ea

’

]

ol

o
595222 T T ® T ENT RN TR W
sREEfiE mgawﬂwwﬂmﬂMﬂm@ =
gaddda . = oy = 2 A
P . gt eEY e XF i

aQ ) — —

3 mﬂﬂ@%%o»?ﬂﬂﬂﬂ. -
\\ m o O_E ML W_E mU_._W w .Cl nmE %# o ML 17rO ‘Ul O#O
m ﬂ 1o — \M ﬂ ™ — =X

7 2 Ar o= X B o = ol T £}
o 5 T X N E# " .Cl \Iv_ﬂ
s E = 4] @M ﬂXﬂ = ol o T Al A = 5}
8T E S T ™ 2P - o =
-8 D gz ~ X o = 0
45 23 do — = W oo °H O\ T
=e 2 7 X K _ = N s 2 ol
RE § B = e D & T o 0| ~n B
= E B e ® o ®gw I o
v 5 =y S mn — o ~ N
£ g RN T N B . h
o TEIE L e R xR HOE o o
. 32 ge_TFx e ®%F oy i
= ~ 2 NOT — L o
0 g - = B . ﬂW Ok =0 o

PREFHE B S "

canmoas 2 LY T @ SN A o I
z in v o e w1 ~
2 - IH of 1o Mo B o o i =
S (! AR g oo B P T i
5 T o o W o I -
583 2 TR TR e b\ R o Bl 2o
AR g P o B A B o -
- A o= m [5) —_— N ‘Q o dl e

SZZiiz P XEE® << Mo x
fereee 5 N o® B op gk R =
3 5 AN LR e s W -
.= oz e A A o - =
T Ty 2 =
Cog g CE O T g Ty SE <
| : o BN S
- B E &Ko T B = o) ° = <o) e

T 23 = < o
mm m% ﬁmﬂ oMK ~a M A W ome T o MU_H il
45 a » = T = ‘OI Mmc =2l 3
pgg Mo m o BT g A ok
, = 5= o m X T o= X T X
& = W o T 2y o X
, ..w L_L ﬁo ﬁi mmU ,HIO %# ﬁE JI_JW O#O ,HI 17_A| ,_Ir,_yl OW
| . STIET Bl iEE o
, " = T = N B K o T
S ?Mg@ﬂ%ﬂﬂ%ﬂmﬁum =

s 2 2 o 2 g g8 B =y g el o - & ~H

= & = S 8 28 = T W o ap X owmoo
(s ) " TR I R N =

w odo B Ar T W T MR K

&, 12(11), pp.71-77.
[2] S. Akutagawa, K. Matsuoka, H. Sekimoto, T. Kobayashi, T. Uda, M. Ota and K. Yasuhara (2003) Use

of Magnetic Anisotropy Sensor for Nondestructive Stress Measurement of H-beams used in Tunnel
Support Systems, Proceedings of the 39" US Rock Mechanics Symposium, MIT, pp.2691-2696.
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