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!  Research topics: NDT & Evaluation for civil materials/ structures 

"  Acoustic Emission, Ultrasonic Testing, Impact-Echo Testing, Tomography, Optical Fiber 
Sensing 

!  Working in HSBigeneral contractors’ institute from 1989 to 2007. Since Oct 2007, Assoc 
Prof of È�ùĉę GSE, Kyoto Univ. Since 2010 also appointed as Assoc Prof of �Ìë�k
�Ê GSM, Kyoto Univ. From July 2014, Professor of ITI laboratory of GSE, Kyoto Univ. 

!  Invited Researcher in ÀíĦÕùĉ�è National Institute of Materials Science (NIMS) from 
2014 

!  Vice director ĥaRLOr of Infra-system Management Research Unit, from Nov. 2014 

!  2001-2002: Senior Research Fellow, Microlab, Delft University of Technology (The 
Netherlands) 

!  Present roles on Int’l societies:  
"  Chair of Award Committee (Past Chair), Acoustic Emission Working Group, USA  
"  Secretary, RILEM, International Union of Laboratories and Experts in Construction Materials, Systems and 

Structures (Bagneux, France) , TC-MCM (On-site measurement of concrete and masonry structures by visualized 
NDT)  

"  Editorial Board, Journal of Acoustic Emission, CA, USA 
"  Convenor, WG4, SC9, ISO TC-135�
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(c)JEvolu;onJofJcellclikeJcracksJandJ
roundJoffJofJcrackJanglesJ

�

(d)JCollapseJofJaJpartJofJconcreteJdeck�

Excellent 

Poor 

Good 

Fair 

C
on

di
tio

n 
ra

nk
in

g 

2 

10 

4 

8 

6 

Decay curve 

Minimal LOS 

P
er

fo
rm

an
ce

 

e.g.,Jyears�

Excellent 

Poor 

Good 

Fair 

C
on

di
tio

n 
ra

nk
in

g 

2 

10 

4 

8 

6 

Decay curve 

Minimal LOS 

P
er

fo
rm

an
ce

 

e.g.,Jyears�

•  İê�ñľ
Ė�'Ŏê�ñľ
Ě�&,Ä476Ļ£Ğ�
ħ)6	#05	��7+ñľ8»ĵ��'�6��

Enlarged view 

1.0 m 

General view 

10
 m

 

Úă8��''2*'4�6�
����  �����



}ĝĞ­+GiC�

��GiC��

p��ĝĞ­+GiC�

¯Ĉ�»��

éĝĞ­+GiC�

~Ł»	Ď�»��

¶r?��?÷�

ĝĤĒęħėďħċīSAďħċĬ�

§¿�ª+ What, How�
WhatJīñôm­{Ĭ?�

ģĎĈ�4óúým­{ôJ
²�>s4�

²�m
­{�

�²�
m­{�

9²�
m­{�

!#ô[
dMSðJ
8��

!#ô�
4d� �

!#ô´
4d� �

ĞĈĥ�1
ó8Gåé
zk� �

ĠĐ�1ó
8Gåéz
k� �

ĝĈĥ�1
ó8Gåé
zk� �

HowJñôúÛó¡xçý?�

´½4d¡xJ
●J*b�P"¡xJ

●J��¡x�

�½4d¡x%
●J ¬>¡xJ
●J��¡x�

®�¡x%
●JAE¡xJ
●J~0¡x�

ĉĥĨęĤĆĜĔăćĤďħČħĉ�

×!#pmô
£
L�Øó
�KêäþéJ
×`¯òJ

ġĘđģħĉØ

Ri�

ãþû�îĀĆħĕĝħėó� ïàýJ
bcL�ðåîĮĮĮ�

×ġĘđģħĉ�gØó�Kêäþé×`¯ò�
��CôRiØð×LCCóìòâýéùô�ġ
ĘđģħĉóúýH�ô4³�£
Ø�

»)uUôďħċ�

īAEďħċĬ�
�µ�)uUôďħċ�

ī ¬>¡Ĭ�


)uUôďħċ�

ī-·¡ĭP"¡Ĭ�

ģĎĈ�4ó
/íám­{
ô�¹�

Acoustic Emission�

Formation of crack Generation of AE waves & 
propagation

AE sensor

Under 
loading

Sonic/ acoustic wave

# JConceptJofJprimaryJAEJgenera;on�

AE»ĵ�ĕËĀ 
�#	E�&	E+3�)ñľ�{|�"+��

   0                    20                   40                   60                   80                  100

 

0

75

150

(m
m
)

0 100 200 300 400 500
(mm)

(a)

 

0

75

150

(m
m
)

0 100 200 300 400 500
(mm)

normal
concrete

fiber-reinforced
mortar

(b)

ĊħĈģĨĖjô4z_â¤ºīa:J«;ĊħĈģĨĖĭb:J�'ĊħĈģĨĖĬ�



J
J
J
J

	
qAE�

ĈĢēĈô��Je.g.,J@BĭèāVĭv'.�

ĈĢēĈô®�ĭJ´�

;B�FM<L@�?[LDbi�

J
J
J
J

�qAE�

Y2ĈĢēĈô&ª�O"Je.g.,JèāV.�

yÜÚīģĨĈĬ�

qÎ��+»ĵsĀ�
Application of Acoustic Emission for Structure Diagnosis 

Largest AE monitoring project underway 
SF-Oakland Bay Bridge:  An eye-bar cracked 
To monitor 384 critical eye-bars for fatigue cracking 
Using 640 sensors; Remotely from 30 miles away 

PAC report:  T.  Tamutas et al. (to be presented at TRB 2012) 

Photos: CA-DOT, PAC 
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Brief procedure of 2D AE 
Tomography�

DetJini;alJcondi;on:JcellsJ
(nodes),Jvelocity�

Computa;onJofJtravelJ;meJfromJ
eachJofJsensorsJtoJeachJofJnodes�

DetJofJtheJmostclikelyJnodeJ
ofJAEJsource�

DetJofJcell’sJvelocityJbasedJ
onJSIRTJalgorithm�

1stJAEJ
event�

2ndJAEJ
event�

IthJAEJ
event�…�

sT =
1
n

(Tij
j=1

n

∑ −Ti )
2

Kobayashi,$Y.$and$T.$Shiotani$(2012),$Seismic$Tomography$with$EsDmaDon$of$Source$LocaDon$for$Concrete$
Structures,$$Structural(Faults(and(Repair(2012,$Edinburgh.�
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Crack�

Õ:JSensorĭÔ:%True%source%
×:%Located%sources%with%SL� Y�

X�

Õ:JSensorĭÔ:%%T%rue%source%
×:%Located%sources%with%New%SL�

Crack�

Proposed�Conven;onal�

Number of source� 49  

SL�
True� 45 
False� 4  
True rate� 92 ĩ�

Number of source� 49  

SL�
True� 26  
False� 23  
True rate� 53  ĩ�

TrueJrateJ
53%JtoJ92%�
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IntoJAEJtomographyJ
ForJC5AET((CompositesJAEJTomography)�

" IncorporateJwaveJdirec;vity�
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7.2%RecommendaFons%
%
WithJtheJknowledgeJthatJacousFc%
emission%technology%provides%the%most%
suitable%and%applicable%monitoring%
capabiliFes%for%this%project,JitJisJtheJ
recommenda;onJofJtheJauthorsJthatJ
MistrasJGroupJbeJusedJasJtheJcommercialJ
manufacturerJofJallJacous;cJemissionJ
devicesJrequiredJforJthisJproject.JThisJ
recommenda;onJisJbasedJuponJtheJ
resultsJofJtheJEXCELJcomputerJbasedJ
programJappliedJinJChapterJ3JofJthisJ
report,JasJwellJasJtheJcustomerJ
sa;sfac;onJsurveys,JbothJwhichJareJ
documentedJinJChapterJ3.J

ŕ�/ ēĶ�',�

Ļ£ĞĈ�'¢� _1 �

PcwaveJvelocityīkm/sĬ� PcwaveJvelocityīkm/sĬ�

Co
m
pr
es
sio

nJ
st
re
ng
th
ī
kg
f/
cm

2 Ĭ
�

Co
m
pr
es
sio

Jst
re
ng
th
ī
kg
f/
cm

2 Ĭ
�

Vp ( ft/sec )� Vp ( m/sec )� Quality�

>15,000� > 4,570� Excellent�

12,000-15,000� 3,660-4,570� Fine�

10,000-12,000� 3,050-3,660� Acceptable�

7,000-1,000� 2,130-3,050� Un-acceptable�

< 7,000� <  2,130� Poor�

 Turgut,JP.:JResearchJintoJtheJcorrela;onJbetweenJ
concreteJstrengthJandJUPVJvalues,JNDT.net,J12,J
No.12,J2004.�

Whitehurst,1966�
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Wave$propagaDon$in$cemenDDous$material$containing$arDficial$distributed$damage,$Materials(and(Structures,$Vol.42:$377P384,$2009$
Tomographic$reconstrucDon$of$concrete$using$aRenuaDon$of$ultrasound,$NDT(&(E((Interna>onal,$Vol.$44,$206P215,$2011 �
�

DamageJ0%J DamageJ1%J DamageJ5%J DamageJ10%J
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(a)J15JxJ15JxJ0.5JmmJ� (b)J30JxJ30JxJ0.2JmmJ�
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Shiotani,$T.$&$Aggelis$D.G.,$Materials and Structures, Vo.42: 377-384, 2009�
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ShiotaniJetJal.,JStructuralJFaultsJĪRepair,JLondon,J2014�
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Transporta;on�

SmartJenergy�
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EnergyJsecurity�
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infrastructure�

ElectricJstorage�

ubiquitousJpowerJunit�

EnergyJsaving�
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AqerJdisasters�

Ņ¥ą MEMS trillion sensors driven by 
àpà½DFM\�

"  NewJstructuresJ
"  SensorJinstalla;onJ
"  OncdemandJpowerJtransferJ
"  ExciteJandJdetectJsignalsJ
"  LongctermJmonitoring�

Mul;copterJforJpowerJtransferJandJsignalJ
detec;on�

ContactJto:JJ
shiotani.tomoki.2v@kyoto5u.ac.jp(
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