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Diagnostic Application of AE to Crack Inspection in Concrete

Masayasu OHTSU*

As a diagnostic application of the acoustic emission (AE) waveform analysis, crack inspection
based on the moment tensor analysis is proposed. Because moment tensor components contain informa-
tion on crack kinematics, the decomposition of eigenvalues of the moment tensor is possible and the
contributions of shear motion and tensile motion to crack nucleation can be determined from the ratio
of eigenvalues. Thus, cracks are classified into the type of dominant motion. After the crack types are
determined, crack orientations can be decided from the directions of eigenvectors.

The procedure developed was applied to a pull-out test of anchor bolt and a cylindrical tension
test. The results confirm the applicability of the procedure to inspecting internal cracks by the quantita-
tive AE waveform analysis based on the moment tensor inversion.
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Fig. 1. Mechanisms of crack nucleation

in concrete.
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Fig. 2. Decomposition of eigenvalues of moment tensor components into shear

component, CLVD component, and isotropic component.
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Fig. 3. Flow chart of the crack analysis
by AE waveforms.
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Fig. 4. Pull-out test of anchor bolt

from the concrete block.

LAV ZRFICLVPEL ORLTW A,
RO b OBEICEZENOF A b oD
e =L, CAMOBEICIERT S 250N
MAENREN, DObhOERTHEART <Y O
EE AN =T ALEHIC70y PLTWA,
BHDEZ TIX, 0Tbhoy £ 7O5EICIE, 2
(4) ZNT X O 50% Ll Lk 538 A MEL
50% LT % G5 RBEGET AT LI L TWnizds,
W EiT o728 2 A, X OMEIX55% LT T 45% L

o

S
y
4 Stage I
X
%_
) K
N
&
* gﬂ#
N 5 H
+ % X
¥
i'MX
A 3
O
o
o
[eo]
=3 7 %
S s pmmmm T
\iwﬁx\x)zQ
P
y
ol
i'a)
— {2
LY
=) ]

800

EEVS 5D R R0 e b . T 0%
HEBRDHERNP L 5% BEDE—X L T2 LD
FENTRRZ IR SN2 VWA DTH B I EHH STV
L7z, INLDHERE X=50% &) H#ECom
FTAHILEECDBV A EL I EDP TR TR 72
T, X>55% 72 L EH AWRL, X<45% 7% 5 1EB[E
BMELTOETHLI LWL, ZOFEOMED L DI
LIPS E SNCY ) S N A DY

X DIE X2 B 1T 5 B AR %] LT v
. EBIZIEa - URICEE L AE REMESY 2
DX BRI TELIZZ0, HWEH» SN E
KON ELDPDEIICRZ2HERLE LN
B, EBIIEENRZFNRO Db NS EMEILERD
W & 2% D E B LTWAI EDED LN,

AT =T L TIE5 RO Wb IS, R mTm o5
REONEICFORONEITF—H L CBEsS.
—h, TAMOWbRE T v h —ESICHEE LTRSS
N, COFMIEMEITATCH L. 27 —YNTIE,
Gl OO AUIB AT 2 — B SRS [T ERENTE
DY THE SN, FHEK TIPS iR E D
LTWwWh., 27—V 1 BIXONZHETIUE, Sk
B DI IC X e LT, OWbhoERRKR
PHEEINTHWAEZ DI brs. /2, WTFho
AT =T THERE LTHROM bR, FEINT
WAHODTONBEDOIGEIZAHMLTBY, TAKOY
OB ENICHENTREL TV ABFIRBIEINS.
GEME OB, WO IRO Db AR E
L, ZNh%NEs SN CTREOEBIERATER SN A &

FERONDLH, T TORRIEFERObIUCERY
8
o~ y >,
\:\ Stage IV

ol X
a a +

L) X&
o
0 L9 L e

% Ry
o <= Tensile
‘g X crack

=-§=- Shear crack

o
=
0
S
e I T

g
ol K4
n
~ z

L.

© |
200 500 800 (mm)

Fig. 5. Crack locations, types, and orientations analyzed at stages I and IV.
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