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A Survey of Experts on the Need to Improve Existing Standard
Heavy-weight Impact Source and the Development Direction
of New Continuous Heavy-weight Impact Source
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ABSTRACT

Apartments are a suitable type of housing for a densely populated nation like Korea. Most of the

complaints in apartment buildings are about the noise between floors. While children running are the

main cause of inter-floor noise and have a moving point of continuity, the standardized impact

source currently in use has a standing impact point. Before developing a new impact sound source

model for simulations of children running, a survey was conducted to obtain expert opinions. A total

of 50 respondents were surveyed in person, and their responses were analyzed. The experts agreed

on the need for new continuous impact source models. They also preferred to study the influence of

children running, continuity, and the movement of the impact point. The A-weighted sound pressure

level was assessed to be the best-suited evaluation
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Table 1 Comparing children's running with current standard
impact source

Source Content

e Chirdren source (running) : 600 N~1000 N
(5 years~11 years, 15 kg~50 kg)
Children's |* Chirdren source (jumping) : 1000 N~3000 N
running (5 years~11 years, 15 kg~50 kg)
* Continuousness
*  Adult : less than 700 N

Tapping machine (light weighted impact
source, KS F 2810-1, JIS A 1418-1:2000, ISO
140)

Not suitable for domestic conditions as it is

Tappl_ng made based on the impact sound of high
machine heels
* Modified tapping machine (ISO 10140) :
Complementing the reproducibility of real
impact sounds on the tapping machine
Bang machine (heavy weighted impact source
KS F 2810-2, JIS A 1418-2 : 2019)
* Impact magnitude : 4 500 N
* No Continuousness
* Impact sound generation at low frequency
Bang band 2 to 4 times higher than actual impact
machine source

e Obstruction in the development of
technology to reduce the actual impact
sound generated

* Difficult to use as a standard weight shock
source due to lack of subjective responses

Heavy weighted impact source, JIS A 1418-2
12019, ISO 140)
* Impact magnitude : 1 600 N
e Its impact sound is similar to real impact
Rubber ball sound generated in_apartmen?s
* A number of hearing experiments are very
similar to the actual source of impact
* Single-shot weight shock source does not
properly reflect the reality of continuous
impact
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Table 2 General details

. . No. of 0
Classification respondent Percentage(%)

Sex Man 46 92
‘Woman 4 8
20s 5 10
30s 17 34
A 40s 15 30
ge 50s 8 16
60s 3 6
None 2 4
Bachelor's degree 10 20
Diploma Master's degree 16 32
Ph.D 24 48
University 13 26
Affiliation Laboratory 18 36
Enterprise 19 38
0~9 years 23 46
Career 10~19 years 16 32
More than 20 years 11 22
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Very good good normal Notgood  Not very good

M Tapping machine Bang machine M Rubber ball

Fig.1 Adequacy of standard impact sources

percentage of respondents(%)

Very good good normal Notgood  Not very good

M Tapping machine  » Bang machine W Rubber ball

Fig.2 Adequacy of impact reproduction
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Table 3 Degree of impact reproduction

Tapping machine Bang machine Impact ball
Category (%) Category (%) Category (%)
-very good 8 -very good 4 -very good 460
-good 30 -good 10 -good 30
Magnitude -normal 30 -normal 32 -normal 2
-not good 22 -not good 36 -not good 0
-not very good 10 -not very good 18 -not very good 5
-very good 4 -very good 4 -very good 4
-good 34
-good 40 -good 16
-normal 40
Frequency -normal 30 -normal 42 ot o00d 18
-not good 24 -not good 32 g
-not very good 2
-not very good 2 -not very good 6 none >
-very good 6 -very good 4 -very good 6
-good 26
-good 34 -good 12
-normal 54
Tone -normal 36 -normal 48
-not good 10
-not good 22 -not good 28
-not very good 2
-not very good 2 -not very good 8 —none 5
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Fig. 3 Necessity of new impact source

Table 5 New impact source reflection factor
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Table 6 Survey result (part 3, 3~7)

Catego Ist 2nd 3rd |Weighted
gory (%) (%) (%) | score*
Children's continuous 10 12 6 60
walking sound
Children's continuous
running sound 68 18 4 244
Children's one-time 0 0 4 4
walking
Children's one-time 4 16 3 52
jumping
Sound of falling thing 0 24 10 58
Sound of spattering 0 4 5 10
thing
Adult's walking sound 10 20 40 110
Adult's running sound 6 0 18 36
And so on 0 2 4 8
None 2 4 4

*Weighted score : 1stx3 +2ndx2 +3rdx2
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Question Classification (%)
One-time impact source 20
3 Continuous impact source 76
Unknowingness 2
Stationary point 22
4 Movable point 74
Unknowingness 4
Children's continuous running sound 60
Children's continuous walking sound 4
Adult's running sound 16
5 Adult's walking sound 18
Tapping machine 0
Bang machine 2
Impact ball 0
And so on 0
Inverse A weighted value 8
dBA 33
Measurement frequency band level 27
6 arithmetic mean
Leq 12
Sound pressure exposure level 4
And so on 4
Unknowingness 12
Very necessary 54
Necessary 44
7 Normal 2
Unnecessary 0
Never unnecessary 0
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Table 7 Categorizing analysis (a question thought to
show a difference in response)

Categorization Q.2.1 Q.3.2-1st
Bachelor 2.6 2.5
Diploma Master 3.9 4.0
Ph.D. 3.8 3.7
Categorization Q.3-5
Less than 10 years 2.7
Career 10 years~19 years 1.2
More than 20 years 1.8
Categorization Q.2.1 Q.3.1-1st
University 3.5 3.9
Affiliation Laboratory 3.8 4.0
Company 3.0 2.9
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