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Hammering method for apparent sounds in hammering sound test and estimation
method for defect shapes with model identification
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Hammering sound test is most commonly used for defect inspection of concrete
structures. In this study, we use a rotary hammering method and investigate hammering conditions
for making the hammering sounds apparent to easily detect the defects. The results show that
appropriate values are essential for the spring constant of a spring for pressing the rotary part
and the pressing force. We propose a method for automatically detecting defects based on machine
learning. The frequency spectra of hammering sounds at the hammering locations are used as input
data and they are partitioned into some groups. The group with the smallest average overall value of
frequency spectra is removed, resulting in identification of the defective parts.



(

(

(

)

)

)

3(a)

2

1(b)

(b)

3(b)



25N

1.3N/mm

E- Py
Pn

Pad

Pn

[edq] @anssoxd v.::om.

(= - = )
AN - - o

(b)

Pressing force

30N

0.96
0.

4
3
0

9
9
9

0.

0.

25N

0.91
0.97
1.00
0.94

20N

0.86
0.82
0
0

.94
.80

0.66 N/mm
0.98 N/mm
1.3 N/mm

2.9 N/mm

Spring

constant

)

(

10mm 20 mm 30 mm

3.7kHz

10mm

4. 7kHz 30mm 5.5kHz

20mm

o o o o <
o on o O

[ed] 2amssaxd v.::om_

Time [s]

Time [s]

Time [s]

30

(©

20

(b)

10

@)

L

15

0.5

Aol

15

0.5

N

n -

-
[eq] aanssaxd

v
(=}
punog

o

10

4
Frequency [kHz]

Frequency [kHz]

Frequency [kHz]

30

(©

20

(b)

10

@

55

@)

(b)



(=3
w

0

Fa& wnaoads
Jovo

50

40

30

20
Impact number

10

(=1

[ed] aanssaxd punos
JO XeN

Impact number

(b)
10

@

6(b)

55
55

21105

H
™

10

o v <t n N — O
JIoquInu U

30 40

20

Impact number Impact number

Impact number

30

©

20

(b)

10

@)

11
o

11
o

wnw < a0 o — O

S 0 O <+ o o
—

o o o o o O
Qo=

< o
Humn: wnoad:
JO [[e10A0

30 40

20

20 30 40

10
)

40

30

20
Impact number

10
@)

Impact number

Impact number

30

©

20

b

(

10



5 2 0 0

Y.Hasebe, F.Kuratani, T.Yoshida, T.Morikawa

Vol.2 Chapter 28

An Effective Indicator for Defect Detection in Concrete Structures by Rotary Hammering 2021

Vibration Engineering for a Sustainable Future 211 217
DOI

10.1007/978-3-030-48153-7_28

N.Matsui, F.Kuratani, T.Yoshida, Y.Hasebe -

An automatic detection method for concrete defects based on self-organizing map for rotary 2020

hammering test

Proceedings of the 15th International Conference on Motion and Vibration Control (MoViC2020)

Paper No.10054

DOl

2019

Paper No.105

DOl

2019

56

Paper No.J021

DOl




2018

Dynamics and Design Conference 2018

Paper No.605

DOl

5 0

N.Matsui, F.Kuratani, T.Yoshida, Y.Hasebe

An automatic detection method for concrete defects based on self-organizing map for rotary hammering test

The 15th International Conference on Motion and Vibration Control (MoViC2020)

2020

Y. Hasebe, F. Kuratani, T. Yoshida, T. Morikawa

An efficient indicator for defect detection in concrete structures by rotary hammering

The 18th Asia-Pacific Vibration Conference

2019

2019




56

2019

Dynamics and Design Conference 2018

2018

2020-177014

2020

(Yoshida Tatsuya)

(20734544) (13401)







