AE

1 2 3 4
1 185-8540
E-mail: luo@rtri.or.jp

2 185-8540

E-mail: haya@rtri.or.jp
3 185-8540
E-mail: inaba@rtri.or.jp
4
270-0222 5472

E-mail: tomoki_shiotani @tobishima.co.jp,

270-0222 5472
E-mail: yasuhiro nakanishi @tobishima.co.jp

AE

2-8-38

2-8-38

2-8-38

Key Words: Seismic diagnosis, Secondary acoustic emission, Railway, Substructure, Experiment

AE

27 AE _.doc 1


mailto:luo@rtri.or.jp
mailto:luo@rtri.or.jp
mailto:luo@rtri.or.jp
mailto:tomoki_shiotani@tobishima.co.jp
mailto:yasuhiro_nakanishi@tobishima.co.jp

AE

AE

AE
AE

AE

O]

AE

AE

AE
AE
AE

AE
AE

AE
AE

AE

AE

AE

23

1300

AE

AE



- - ( )
1/600 3/100( )
)

-4
-3 T D10
f 4= NP
2
AE -3
AE 2
4 Chi~Ch4
14 AE
60kHz AE
400B MISTRASAE
450B AE AE
-4
-3
1
1/600 1/400 1200 1/100 16,
26, , 36,
2
2
AE
0 200N 3
3 1 2
AE AE
AE

AE

5 AE
X
0.9 |
08 |:
E 07
~ 06
05 |
04 |
0.3 |
0.2 |
0.1
0o o
6 AE
@
AE
5 o 1
AE 1
o 2
AE
AE

AE

AE

AE

AE

AE

AE

AE

1.0

AE

12



X
Tg)
L
<
<
¢
g 4
=]
—
g
=
—
S v
S OO~ OIS ®MAN A O
- 4 0O 0o oo oo o o oo
I‘II 'I - NI = L L L L L L L L
R el I ~ @ oot
- .N & (™ ootre
T a hﬂ..MV (2) ootz
-l M 3 W (1) 00T/C
i F —_— Y T w e (2) oo1/T
3T < (1) 00T/
L
b (2) o0zt
- = L
= o W
>+ 8 m < 1) 002/T
MR o — 1 (2) ooert
- W o X (1) 00t
8 5 S (2) oov/t
sz=+f 3 2822 :
. _ TR o i T) 00v/T
7N
! N m ________ + + (2) 009/t
3 X (1) 00ort
: 9 , , ,
o n o Te} o N o o o o o o o
~N — — o [Te) o 0 o [Te)
~ ™ N N — —
(035572 1H) v i v

Al

AE

AE
AE

)
02
AE

a)

A2

AE
AE
AE

AE
AE
AE
3100
AE
AE AE
AE
AE
AE
AE
AE
1/400
10%

AE

AE
AE



[ N
=} v =}

0.5

b)

Ch-5~8

m
/%75 ) ﬁ\\
o SRR
\\\ %& J)
P )

N P N W

15

e\
Moo -\ .
|

0.5

N A

— 0

AE

0 25 3.0

AE 14 &

AE

300kN
AE



@
a)

AE

b)
AE

AE

AE
70
-12
-13
420
3
AE
AE
AE AE
AE
AE
-3 -14
A
2
A AE
-13 AE
AE
AE
2 AE

417 1
8
-14 B
AE
AE AE
X 50dB
AE
AE
AE
)
AE
AE NDIS24219
NDIS2421

AE

AE

AE



0.12 ;---III ---------------------------------------------- na,
Y
g 0:03 fiaEssEssEEpEEEEEEEEEEEEmEEEEEE Ll T T T
0.00
-0.03 AN ——
-0.06 \'\\r
-0.09 ,\W\J\J/
-0.12 +
0 2 4 6 8 10 12 14 16 18 _
(sec
-15
25000 P - -0.15
] = : 0.07117
] 0.116648 mm ;"‘ NN = o s, = et
20000 '_'_'_'f'_'_'_'_'f'_'_'_'f'_'_'._'f'_' ) = :
] 15721 Hit | -01 E
1 AE ~
w 15000 1 e
1 3298 Hit | -0.05
] . AE_ 3298
10000 - sss v N Cam=222 073
] R—— Y
5000 +—— e ‘ —
16:59:30 17:00:00 17:00:30 7297 RIL
sec ~—
-16 RIR  Cdm
20
Load Cdm ¢
AE 15
*
Lod = . *
£ 1.0
» <
Loed o5 I © M
RTR  (Raito of repested Train load & the onst of AE adivity to ' . ¢
Rdative max loed for I nspection paiod) 00
AE 000 020 040 060 080
RTRI
17
RTRI
RTRI = AE
-15
1 2 .
AE hit
RTRI Cdm Calm= :
AE hit

1.00

(1)

(2)



AE RTRI
Cdm -17 13
RTRI 08 Cdm 05
1) OntsuM.: Smpified moment tensor andlysisand unified decomposition of
RTRI 08 Cdm 050 AEsource J. GeophysRes Vd. 96, pp. 6211-6221, 1991
2 ()
2% n
12
3
5. AH 3
127134 1999
AE 9
AE 1 AE 56
cD C5036 2001
5 Shideni T., Shigashi M., and Ohtsu M. Acoudic emisson charedeidics
of concretepiles Comgrudion and Buildings Materids Blsvier Sdence
AE Ltd,, Vdl.13, pp. 73-85,1990.
6)
NDIS2421
AE 12 7
AE (20036.30 )
NDIS2421
RTRI Cdm
RTRI

STUDY ON AE TECHNIQUE FOR SEISMIC DIAGNOSIS OF BRIDGE SUBSTRUCTURES

Xiu LUO, Hiroshi HAY A, Tomoaki INABA,
Tomoki SHIOTANI and Y asuhiro NAKANISHI

While inspecting the earthquake-induced damage in invisible structures such as foundations with visual
methods, it is generally needed to excavate the ground surrounding the foundation. As to railway

structures this kind of excavation is impractical, because it costs high and also influences the running
safety of trains. In the case of such active inspection methods as the ultrasonic testing or X-ray
radiography are applied to the foundations, the input power should be strong enough against the decay
due to high damping of massive concrete and soil around the foundations. In fact, generation of strong
input waves is not easy. In particular, harmful radiation rays may threaten the safety of workers and
environment. Therefore, the authors have developed a passive inspection method taking advantage of
secondary AE (Acoustic Emission) generated at the damage parts of structures, which isinduced by trains
in servicing. Moreover, some model and in-situ experiments for AE monitoring were conducted to verify
the adequacy of the proposed method.
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