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ABSTRACT

Bang machines and rubber balls, which are currently used as heavy-weight impact sources for
floor impact sound measurement, have characteristics that differ from the actual impact patterns of
children. This is because the current impact source is larger than the actual impact force of the
child, and there is a single impact pattern, so a child's continuous impact is not reproduced. This
study develops a trial product that can simulate and reproduce a child's running motion. It is neces-
sary to develop an impact source that can reproduce the actual running pattern of children because it
is an important factor in the development of floor structures and resilient layers corresponding to the
characteristics of real impact sources. In addition, a device that can consistently reproduce a child's
running pattern can be used to evaluate the performance of children's indoor shoes and floor finish
materials to reduce floor impact sounds; it is expected to be useful when demonstrating children's
running motions. This paper presents the manufacturing progress of the proposed prototype, and the
floor impact sound characteristics of the prototype are compared with an actual child's running pat-
tern using laboratory experiments. The results showed that the trial product was consistent in terms
of reproducing the floor impact sound, and the impact sound spectrum characteristics were similar to

those of an actual child, so it can be used as a floor impact source.
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Fig. 1 Patent schematic for floor impact devices
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Table 1 Child birth, body information(2021.10.20.)

No. Birth Age/month | Height (cm) | Weight (kg)
Child 1 [2013.11.08 | 8/ 96 140 26.5
Child 2 |2015.06.04 | 6/ 77 123 25.0
Child 3 |2015.06.04 | 6/ 77 123.8 23.0
Child 4 | 2016.06.21 | 5/ 65 112 20.0
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Table 2 Children's experiment details

No. Details gtlLrlnrrelg Irrlrlllrr)ral.c/t LT
(sec) | 3turns peet
Cl1 Child 1 running 15 42
C2 Child 2 running 15 37
C3 Child 3 running 14 37
C4 Child 4 running 18 59
Cs Child 1 running 16 42
C6 Child 2 running 14 34
Cc7 Child 3 running 12 32 Slow
C8 Child 4 running 17 55
C9 Child 1 running 15 44
C10 Child 2 running 15 36
Cl1 Child 3 running 15 35
Cl12 Child 4 running 14 47
C13 Child 1 running 10 37
Cl4 Child 2 running 10 29
C15 Child 3 running 10 35
Cl16 Child 4 running 10 38
C17 Child 1 running 09 33
C18 Child 2 running 10 30
C19 Child 3 running 09 33 Fast
C20 Child 4 running 10 37
C21 Child 1 running 09 35
C22 Child 2 running 09 31
C23 Child 3 running 08 31
C24 Child 4 running 09 31
C25 Child 1, 2 running 09 62
C26| Child 1, 2, 3 running 08 94
C27|Child 1, 2, 3, 4 running| 09 116
C28 Child 1, 2 running 08 53
C29| Child 1, 2, 3 running 09 86 Free
C30| Child 1, 2, 3, 4 running 09 121
C31 Child 1, 2 running 07 53
C32| Child 1, 2, 3 running 09 83
C33 | Child 1, 2, 3, 4 running 08 111
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Fig. 4 View of children's running-laboratory
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Table 3 Results of children's experiments ©] 40.7dB7HA] °F 16 dB Ak=9] ¢ EXE Wolal
L Standard 9)\‘%‘% o T 3 ]jf ﬂﬂo] 04‘31 %01 X]’%%ﬂ] EHO]E]'
Division Laca | eviation Avg. Y o] 27492 429dB AL o2 9
C1 335
Child 1 C5 34.7 0.74 33.7 I o =
‘ 3.2 AlEtEel 45 A ot ¥ 24
C9 33.0 - _
i AR AAES VS AAIE AR Table 49}
Child 2 C6 41.8 0.67 40.9 . . .
Cio| as Table 4 Simulator experiment details
Slow .
C3 29.4 Time/ | Impact
. No. Details 3turns | num./ | Speed | Remarks
Child 3 C7 35.1 3.10 33.7 {se0) || 3tuns
11 6.
¢ 367 M1 Simulator 1
C4 25.7
M2 Simulator 1
Child 4 C8 229 1.20 24.5 M3 Simulator 1
1mulator Speed 1
Cl12 | 249 15 47
13 M4 | Simulator 1+ 3 kg (10.03)
37.7
MS5 | Simulator 1+3k
Child 1 Cl17 | 384 0.87 37.4 £
211 363 M6 | Simulator 1+ 3 kg Simulator
: M7 Simulator 2 eXClt_atlon
Cl4 | 418 me;gll(lt
M8 Simulator 2 .
Child 2 | CI8| 422 1.92 40.7 e &
22| 380 M9 |  Simulator 2 1 | 4g |Speed 2| Additional
Fast i + (15.10) | weight
c15| 317 M10 S%mulator 2+3kg 3k
Child3 |cC19| 355 1.56 33.4 M| Simulator 2 +3 ke Tuming
3| 331 M12 | Simulator 2 + 3 kg radius
cl6| 32.9 M13 Simulator 3 0.75m
Child 4 | C20| 33.1 0.24 332 M14|  Simulator 3
C24 33.5 MI15 Simulator 3 9 43 Speed 3
25| 420 M16 | Simulator 3 + 3 kg (18.20)
(ihllzd 28 | 380 1.68 397 M17 | Simulator 3 + 3 kg
7 31| 392 MI8 | Simulator 3 +3 kg
C26 | 403 M19 Simulator 2
Free IC};“CE C29 | 386 1.01 38.9 M20|  Simulator 2
C32| 379 M21 Simulator 2 . 57 |Speed 2 T:;l(‘jrﬁlr;g
27| 423 M22 | Simulator 2+ 3 kg 15.160) | 1 '00m
| %h‘gd 4 | €30 441 0.86 429 M23 | Simulator 2 +3 kg
C33 | 422 M24 | Simulator 2 + 3 kg
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Fig. 7 Floor impact sound level change-M2

308 | Trans. Korean Soc. Noise Vib. Eng., 32(3) : 303~311, 2022

& 7HASHA Wiel u) epAE R 7h 917} 2y
wEol vehd sz duEn 5, videl g A

Al 7 A S Ao B s e 8]
i $84 248wl A4 S glomz
el Ash el Ao Pk

Table 5= Al2hEell Wi wigs2d s 54 2945
Ag|st Aot} 7o 279 Az TR =
£ A5 05 gtz BhEo] AxHEe] W Agw)
o R ow wetg e 98 & & Ak
wEA v EAS AT A SHoE B8 s
ol Avkar 3 4 Qlrh thih, kA W] v B

Table 5 Results of children's experiments

Division Lacq 3;3?;?;?1 Avg.
M1 36.0
Speed 1 M2 36.3 0.24 36.0
M3 35.8
M4 36.2
Speed 1+3 kg M5 36.3 0.42 36.6
M6 | 372
M7 39.4
Speed 2 M8 | 39.5 0.15 39.3
M9 39.1
M10 | 40.8
Speed 2+3kg [MI11| 40.8 0.02 40.8
Ml12 | 40.8
Ml13| 428
Speed 3 Ml14 | 424 0.22 42.7
Ml15| 429
Ml6| 43.1
Speed 3+3kg [MI17| 432 0.09 43.1
M18 | 43.0
MI19| 443
Speed 2, tuming |y g 450 | 0.43 444
radius 1.00 m ) : .
M21| 44.0
M22 | 45.1
Speed 2 +3 kg
turning radius | M23| 45.6 0.23 45.4
1.00 m
M24 | 45.6
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