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ABSTRACT

In this study, we compared the heavy-weight impact sound reductions by bang machine and
rubber ball according to the curing period of finishing mortar at construction sites of apartment.
And the changes of reductions before and after mortar crack sealing were examined. As a result,
it was found that the performance differences of impact sound insulation in single number
quantity (SNQ, Lia rmax) Were minimal after the 4-week curing period of the finishing mortar in
case of the bang machine. Similarly, in case of the rubber ball, the performance differences were
also decreased within 1.0 dB after the 4-week curing period. Therefore, it can be estimated that
the curing period of the finishing mortar must be secured for at least 4 weeks for the reliable test
result of impact sound insulation. In addition, the improvement of impact sound insulation
(SNQ, Lia rmax) by mortar crack sealing were 0.8 to 2.5 dB for the bang machine. Even though
the improvement for the rubber ball were insignificant in comparison with the bang machine,
the results showed that finishing mortar crack sealing is an essential requirement to prevent
deterioration in impact sound insulation.

Z20{: 01 22Et2, ¥4 2L EYEZHS

Keywords: Finishing mortar, curing period, Heavy-weight impact sound

ME

[

= TETE] 722 54 oAt 3R FEI R o FolA Utk TH1e] AFE
bl A Ash= A7) ol Atz g o] wls)gart drt. 53] F-&FEollA] 2}

€ A9 2584 T SR S Ae)2 7MY side a7Ee 2AE s

Journal of KIAEBS Vol. 18, No. 1,2024 * 61



Analysis of Heavy-weight Impact Sound Insulation during Curing Period of Floor Finishing Mortar in Apartment Building

€ Ferde AsP Slsl tdt d7se] AAHls. A2 S B A= A
HH4 Q1 &gt v Fof| thigh AR %W ZIMOLIT, 2020)°] wH2bA] 22d 8 9HEH 55
FH 2T A- A s 715 THS o L E W ehe B AS AP 5 AR ERIA X 7}

RE
A=A o]of F-ETEe] BiEE- A A4t Aol tiet Al Bt JAsHA 8=
Utk o2 8 52 G ol 2 A, T st ATAE e B
2 HebAFof izt A elS a1 Qli= AAoltt.

A5 FAIE 8otz s aFde Slofl 222 E S| H AR &45%(Song et
al., 2018; Kim et al., 2022)2} THUEAA 2 o ER(Yeon et al., 2019; Yeon et al., 2021), A
A Z(Shin and Kim, 2019; Kim et al., 2021), &21E 7} (Mun et al., 2016) 5 T} HF
He SIS AS A A7t ol Fol AL k. RS AS 452 A IAZ17] sl 1

%%’F E_E}E 7H‘?£ OE%U%J»E 11] slar alﬂ(cmm et al., 2017; Kim and Ha, 2022). ©]

S Bl LA BT 7S ] 85K LS T B 2
PSRBT 15 ool eRice TS TR, ) FoA

FEAYE L AZFT g A4 B BETE qepd, S
lofl 452

O

s ] e, HjEe] 72 5 ol daiSol £Ael] Rl
1% WAS A HEH 02 B 482 Wk glout,

1O 1 ps

N
O
o
o|N
i)

)

o
>

N,
:ﬂ
=
oo
0,

s A QHTE ASHAE F4stksh| f1sl A5
THMun et al., 2015; Kim and Yang, 2020)7} =8 %]37 Q1o XL -/3te 4
0] 4e4 AES ol 44 95748 2] 91 G o] olx
Lee et al., 2023). ©|*] ¥ F-578 ol Al HAR1 5 H S
el A RshRt Ele T AR B AR A
HolS SiQlsthal, Heboks vefsl= Ao Fasith I AlsdA ol 54

l

Ml

rel

ol
o

Olt
o

0

o

=3

o -

ol
lo
il

e
o
}Z

Bl ox
30 M
=
4
:?L_',
R

fol
)
g
o,

oo
1o
ox
ol F

o

s DA A AES I Bt 2 1 A1 2 o]9le] e
wm), Fe]E SeE AR RIS AT Fa5t S4olck AUATHLee etal, 2020a)
o EelE Lo, A, ) SO vl B AL R vlekE e S4B
of, Jeih @l B 24 1eE v RE AR A AEe QUH0E ofgickn
g}

ol £ Aol Bl uht BEELE A ol Aol AEle] FREAE A A
5o] islarg s BiA gk A T A% BAo] BEAS o A%
2 At on] nig mEEt ) A Ftel i FEAS A WetE TP 57
shaict. o} 9160 AR tf ABANY) HAFEE LAl 170 mm Zole] BAHOR
A Om, i Qlefelo] nzhe thaAol AR upiAt Aaste] mshc)
EG QN UG S e vk BERLEO] FELS B AT FAS A B4l

et PgRbAel Al e ARl A Wakhe ARSI

62

Journal of KIAEBS Vol. 18, No. 1, 2024



Analysis of Heavy-weight Impact Sound Insulation during Curing Period of Floor Finishing Mortar in Apartment Building

AR

Aleirhet 2i

2 AFolME ZAYE S BT AFE o]F AT TS Algslal sk A7
of Uehh= 385450 213 4452 AEsH | flsl @7dolx ZdAHE - dstaL 57t
£ ZI3YSISlt). AV @82 FUt DRof AA| Algo] o] FofA| 1L Q= 4% F 5T H
AZHRC, Reinforced Concrete) oA X1 ATt Ad thit A~C @2 210 mm EHE2E
S B0 84 Type HHoA Aed-S ¥t on A9l did@de] HH- 2+ Figure 17}
2t v 248 Z238E SdE 210 mm AR 7% R E2EFE(HD, High Density)

(98]
o

mm, 5 40 mm (EPS+EVA, Expanded Polystyrene + Ethylene Vinyl Acetate), Uf
B EERE(HD) 50 mm 2 A Eajet 22 AFREglo ] sletulgAp gl 2700
A Al 7 13iol] ufet 7Rk A RS Sigon A dgEes
A

=
5} 10 @ T4l WE FApE vh e WAsA gkt

-

Y

| 8,380mm |
| |
g
=
w;
5
-+
g
g
gﬁ Living room
T | } | } | |
! 4,160mm ! 4,670mm ! 2,820mm | 3,190mm |
Figure 1. Unit floor plan
gy
T5E Aol HlE TR A Be QiR FavE LU, 95, 7% 237
E, nlzt BEEkEo] &A1E ofFolaith, Tt @4 3 RS Tefshie ) mE T
Aol AU APA 0 & Aot B & upgf REEIE AlF o] Sof| 2710 = HE Alg
o3
PR

Journal of KIAEBS Vol. 18, No. 1, 2024 * 63



Analysis of Heavy-weight Impact Sound Insulation during Curing Period of Floor Finishing Mortar in Apartment Building

il

AlE
=

752k o) mhgt mEERE O A] o] WAISHE Alo] A9 B4 H-Fol w2

i)

r

AV el viEEAS 2h s A2 KS FISO 16283-2 (202001 ©jA5te] 7}
A Bl 54 20e QeI ST 4w A2 7 E AL e Wim Aol it
St Z1eYstlnt At A= Al 571 @dollM F 8= oLt nhd et reujer =
7 BA SOl SEE A7 o 7] mEell AR S0 R S Ad2 Al
elatlom, S Aaol tet W7t ayeilrt. ST Aw de2 oF 435 24st
571 9fsll o S8 7IE o= Ao, A/ ETR= KS F IS0 717-2 (2020)°] 217

13 SRS R BN WL ) 02 WAL T 71267 12
S5 B 1 dB U1 EASHES o] 9Lout, Mk AR B4 SlsiA] 1 AT
oA 57 ofst AR} 0.1 dBE AVste] LeRRgict

DRIREELS 22T B

gz i uit nere s oibd o2 AHE 9 melo] Eawleg 13 e £
sto] AFgote] 232)E Ze|8 9 ulgk REElE S ujekpzi 9% 77y
SH8715& ZTfafof Fiet, of) 24 797H LEE G4 5°C oo B Bl £S5
xﬂom on 7}0@ NEEEE \ﬂg ;ﬂs = A9 BAAE ALl BAsE S st glrk up

=
7¥s}7] who] FE2Q] % 194 2 g A o) s WAL FaghwavhE 49
o}, 22 A A Jeon et al., 2006) A= e S710] met Fafood SoteE e
7 b sielElgl ot A FHEEL 0] xvrﬂ% u]u]é}um A8kt
olef| we} & QoA 4% F55E] @olA nigree
ERol] A A o) HslEks A A58 Bl 24 o}u} St Eehukzt
2Et29] PYTYOIN P& o] TR x5 QYO R wiFE NdEls S2F)
W5} 491 A 915 o129 ZueEA R A T Bttt

X% 357 Byl RARIE L2l8 P ofF mie gRTE PRI Ueh e
B2 Aehg dEsl] Sfol vt Raeke B o)f FApHR 43 ARE 4
Yotolck Age vl e, /1% weee A5 AP F27), vt maste g
4 o) PIFRF2FANRE 17771 BFote] A S Astsiet. LarHo = vjt
maeta opsIghe 2809l 477} 4 ol ufeh ) A1 2820 A5 4P5-S
E517] 916} 47740 243 A5 AAE AP0 AT B FUFAYL Yol

64

Journal of KIAEBS Vol. 18, No. 1, 2024



Analysis of Heavy-weight Impact Sound Insulation during Curing Period of Floor Finishing Mortar in Apartment Building

v 15E S A LS oA A 7% REREent B EEE 0 T = Z oLt vt
g2t 0] SF7F 2H2 oFE 3712 AE Altholl G821 B7FHRLig ey = 78 2IRE éﬂ%
Figure 29} 2T} Table 17} Table 2= ZF ME AHE SHS5ES A5 =4 dafolH oA
SIS v HEEE AlE S 2527} A1 Aol AlA £ S4-& Zastoirh

o&

Figure 2(a)@t o] A7 171 whet 37 AE Alcholl A WAl ©d4=2] B7FgS vl
A Building A~CO Y& E 2710 B Al ©d4=2] H7FES 59.2~59.7 dB, 7%
EF2 AJE 5 56.3~57.9 dBE 7|Z B E2EE A o] w2 A7k 1.82.9 dBE LERITH
upt W22 AL § TSR] IRk At WA= 2~45219] 739 0.6~0.2 dB, 4~75
Z}0] 749-0.5~1.1 dBZ Y7 17H 8 Azd=Fe] 2pol7t & EI Srt. T2t Figure 3(a)2t 0]
1/3 octave band 3= th &1 #7ako] ofsl] Bk A 2 2~45410] 9-3.6~5.9
dBE Z2fo|= XP*H O, 4-752F0] 79-0.1~1.1 dBE zaz;%u 2oz FA] 7A513d
o} ZH Al Alg & AlRto] AR TSR] Brleko] Holr]= 2 0 & SRIE| GO
A 71791 45:2K28 Y) o) SRS A el ot At A Aleli= 1 dB U9l 2 ZR1x

e

ﬂ%

70 70
® Building A
O Building B
@ Building C

©® Building A
O Building B
© Building C

Y
P}

a
2}

=Y

=
@
Y
S

o

73
S

Floor impact sound level[dBA]
R

Floor impact sound level[dBA]
N N
=1 n

s
n
B
n

Base mortar Finishing mortar Base mm.'txr
cure period cure period cure period
0
Bareslab Base week2 week3 week 4 week 5 week 6 week 7 Bareslab Base week 2 week3 week 4 week S week 6 week 7
mortar mortar

Measurement date Measurement date

(a) Bang machine (b) Rubber ball
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Table 1. Results of bang machine experiment by the curing stage and period of upper floor structure

[Unit: dB]

Frequency

Building ~ Week* SNQ

50 63 8 100 125 160 200 250 315 400 500 630

Bareslab 554 520 451 442 437 478 469 46.8 458 451 48.0 474 59.7
Basic mortar 52.6 473 41.1 426 426 48.0 452 459 447 440 474 449 575
494 445 406 391 355 364 351 358 413 421 382 37.6 528
494 454 414 419 33.6 365 351 312 291 281 274 253 521
498 457 41.1 414 334 342 301 265 268 254 260 248 522
48.6 47.1 40.7 424 34.1 354 327 287 277 215 289 264 521
484 464 403 422 341 346 345 289 274 259 247 232 518
489 472 413 406 351 33.6 308 270 26.7 251 245 238 522
ALyeek 2week 4+ <04 =12 -05 23 21 22 50 93 145 167 122 128 0.6
ALyeek 4week7 09 -1.5 02 08 -1.7 06 -07 -05 01 03 15 1.0 0.0

~N N L R W

Bareslab 542 514 453 427 439 473 464 464 469 444 481 482 592
Basic mortar 49.6 46.8 42.0 41.8 422 47.6 439 434 43.6 429 46.6 469 563
48.6 488 385 368 355 333 308 30.1 373 351 31.7 313 525
48.0 479 413 405 346 346 294 288 272 265 270 300 52
48.1 482 402 392 327 334 271 278 249 223 233 249 519
483 482 402 40.0 33.6 346 27.6 267 246 23.0 233 262 521
46.8 46.6 392 388 352 33.0 275 274 241 231 246 235 507
47.0 46.6 388 39.6 346 340 28.0 251 224 202 223 207 508
ALyeek2week+ 05 06 -1.7 24 28 -01 37 23 124 128 84 64 06
ALyeek4week7 1.1 16 1.4 -04 -19 -06 -09 27 25 21 10 42 1.1

~N N L B WP

Bareslab ~ 55.7 504 452 437 452 489 472 464 454 446 483 472 597
Basic mortar 52.1 46.1 43.1 43.1 428 495 446 457 452 448 482 484 579
47.6 472 413 39.7 342 367 327 344 360 347 321 322 519
473 476 43.0 437 353 339 314 308 292 287 297 31.7 522
474 482 421 421 337 31.7 31.1 290 255 243 261 250 521
471 479 413 419 342 332 314 284 253 238 249 250 518
462 47.7 405 401 339 328 312 290 27.1 269 273 27.6 512
46.7 475 418 420 344 335 31.6 290 27.1 268 264 251 516
ALyeek 2week+ 02 -1.0 08 -24 05 50 16 54 105 104 60 72 -02
ALyeek 4week7 07 07 03 01 -07 -1.8 -05 00 -16 -25 -03 -0 05

BN NV R VS 8]

* Basic mortar : 1 week after basic mortar curing, week 2~7 : 2 week after finishing mortar curing
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Table 2. Results of rubbur ball experiment by the curing stage and period of upper floor structure
[Unit: dB]

Frequency
Building ~ Week* SNQ
50 63 80 100 125 160 200 250 315 400 500 630

Bareslab 474 423 429 441 466 525 539 521 508 498 462 439 60.1

Basic mortar 44.8 379 387 41.6 449 515 531 512 48.6 480 447 429 588
40.5 350 371 383 353 39.8 438 42.6 40.8 416 414 351 510
40.8 362 388 39.7 342 373 319 262 235 246 257 251 464
40.8 352 375 392 339 37.6 324 274 242 270 232 224 46.1
39.6 355 369 395 33.1 360 31.8 26.1 235 247 231 186 455
399 355 373 39.6 343 351 320 264 245 241 212 175 456
39.7 357 377 388 343 363 313 269 264 262 231 223 456
ALeck 2week 4 <03 =02 04 -09 14 22 114 152 166 146 182 127 49
ALyeek 4wee7 1.1 05 02 04 -04 13 1.1 05 -22 08 01 01 05
Bareslab 463 435 429 429 477 529 548 53.0 508 493 459 449 60.5
Basic mortar 41.6 38.7 393 412 439 51.1 520 51.1 483 468 441 409 580
399 391 356 364 355 374 367 345 312 295 290 27.0 466
39.8 389 385 394 349 386 312 265 257 258 278 29.6 468
39.7 383 385 389 341 374 312 270 245 230 212 20.1 462
399 379 380 39.1 348 380 308 264 240 21.1 190 193 462
383 362 363 385 348 373 306 262 243 232 198 17.8 452
385 372 364 389 348 385 31.0 261 245 256 256 22.6 458
ALyeek2weeks 02 08 29 25 14 00 55 75 67 65 78 69 04
ALyeek4week7 1.2 1121 00 -07 -1.I 02 09 00 -26 -44 -25 04
Bareslab 47.7 40.0 404 418 483 533 533 521 512 503 463 441 603
Basic mortar 44.2 37.6 392 424 448 531 523 51.8 49.1 484 463 450 592
38.7 375 392 383 363 415 377 351 323 31.7 312 295 479
39.1 389 403 418 373 391 350 31.1 287 282 283 26.6 479
38.6 381 401 407 362 365 339 27.6 245 224 223 204 468
385 382 403 409 364 368 338 269 242 225 221 205 469
37.6 380 395 400 363 376 343 281 258 241 232 21.6 466
37.8 375 395 403 369 384 339 279 27.7 243 215 203 468
ALyeck 2week4 0.1 06 09 -24 01 50 38 75 78 93 89 09l 1.1
ALyeck 4week7 0.8 06 06 04 -07 -19 00 -03 -32 -19 08 01 00

~N N L B W

~N O W hR W

~N N R W

* Basic mortar : 1 week after basic mortar curing, week 2~7 : 2 week after finishing mortar curing
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