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Radiation Pattern of Acoustic Emission
by

Masayasu OHTSU
(Faculty of Engineering, Kumamoto University, Kumamoto)

Acoustic Emission (abbreviated as AE) is the transient elastic wave emission due to microfractur-
ing in a solid. In the previous paper, theoretical representation of AE wave motions in concrete
was reported by applying the theory of dislocation and elastodynamics. Once sources are mathema-
tically described by the dislocation model, AE waveforms generated by various types of source me-
chanisms are characterized with emphasis on features of the radiation pattern, which is the spatial
distribution of amplitude and polarization of first motions.

In this paper, fundamental studies in regard to radiation patterns of AE wave motions are re-
ported. Such patterns are verified in the experiments. In the source location experiments, the types
of sources can be classified into two groups from AE characteristics based on the radiation pattern.
They are associated with tensile cracks and others.

From the relation between the radiation pattern and the dislocation model, in addition, the
orientations of dislocation models may be determined. The improved source location technique use-
ful for such an attempt is developed and applied in the experiments. The results show that the de-
termination of source kinematics by the aid of the radiation pattern is promising in concrete.
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Fig. 1. Dislocation model and radiation pattern,

(a) a point force and (b) the radiation pattern
for P-wave.
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Dislocation model and radiation pattern,

Fig. 2.
(a) a shear dislocation and (b) the radiation
pattern for P-wave.
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Fig. 3. Dislocation model and radiation pattern,
(a) a tensile dislocation and (b) the radiation
pattern for P-wave.
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Fig. 5.
patterns 4 due to a point force, (a) mortar
and (b) concrete.

Experimental results of radiation

0=0° DIRIEEY 1 & LT, ThEhofEcsy
LIIREO Y, EEER XD foicb D% Fig.5
Rt Bz, Fig. 1 ()01 SRoB RS LR
LTHhB. was, =v7 )= bEREE DI,
SRR OBRIR D BIcEREAINTEFM LTS
DA B,

(2) EAWELDOEBE

EEEL LTI, AV o b T RAKO—E TR

(120)

i it o7, fEERALE, 10.5ecmx10.5ecmx1.0cm
o PMMA o, 20.0mmx0.4dmm &Y, +v%
Wb THDH. ZORBRTIL, %]ﬁ;&ﬁi{ﬁ&@:&b&ﬁ
ROLDRET A EDRMBRT VA2, &2 TRER
RRIC T3 % ¢ AWTIRALY B0 AE 8RB Uz,
4 EITOZEET Ol S i AE BB 42 T R
GL, HEmMBOREHLREARMBEMICID EELD
haboT, fEREoEPRcRE LeBRowH
LSRR I L.

b bIIcHERD 1 flk Fig.6 wid. HBEER
%, Fig.2 (D) 2 &R L XIGT 5 oD BE TR Lis
B & L —HLTwD.

=
=S

.20

0.00 \ O‘.ZG 0.440 ' G‘.SO ' 0‘.80
Fig. 6. Experimental result of radiation patterns
A due to a shear dislocation.
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Fig. 7. Experimental results of radiation

patterns 4 due to a tensile dislocation,
(a) mortar and (b) concrete.
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Fig. 9. Detected sources in the bending test of
a reinforced concrete beam, sources @ due to
tensile cracks and x otherwise. The number
of sources and the load value at which the
corresponding sources were detected are
shown below the graph.
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Fig. 11. Detected sources and directions of point

forces obtained in a concrete specimen.
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Fig. 13. Slit model specimen and location of

transducers for (a) tensile dislocations and
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Fig. 12. Comparison between the amplitude of P-wave for a half space

and obtained by experiments, due to a point force at the point (a)
3, (b) 5, and (¢) 7 shown in Fig. 10.
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