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Study of sound insulation performance of prefabricated
lightweight partitions
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Abstract: In recent years, the prefabricated lightweight partition wall has been gradually popularized due to its advantages
in site construction and manufacturing cost. And the research on its sound insulation performance has attracted more and
more attention. Because the sound insulation performance is affected by many factors, a serious of experiments have been
conducted to study and analyze the influences of different materials and structures on the sound insulation performance
of prefabricated lightweight partition wall. The results show that the sound insulation performance of the prefabricated
lightweight partition wall is greatly affected by the acoustic performance of the wall board material itself, and the reso-
nance frequency mainly appears in 125— 250 Hz. By increasing the number of layers of the wall board and hanging or
sticking glass fiber & magnesium cement board on both sides of the wall, the sound insulation performance of the wall
can be effectively improved at low and middle frequencies. By filling rock wool between the keel and the wall board, the
sound insulation performance of the wall in the whole frequency bands can be markedly improved and the influence of

low frequency resonance on sound insulation performance can be ameliorated effectively at the same time.
Key words: prefabricated; lightweight partition wall; sound insulation performance
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Table 1 Structural parameters of each set of prefabricated lightweight partition walls and its section diagram
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Table 2 Test results of weighted sound insulation for each
set of prefabricated lightweight partition walls
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Fig.5 The influences of wall board materials on the frequency
characteristic curve of sound insulation

R Z R E OO T R )R, R
200 Hz AbBAFAESEIRILER . th TR A7 A LA A
LIRS, Stk 5 AR M R, 7=
IR, SPBOZIRTRRAE T, (BN AR
PG, T RN R F R R A, Ky
T AR (IR A RIS ARATO AR 6 0 W
T B, RE S1~S4 JUARRES B 15 E
AER . BEEBRPIAAE fRRL, BT SZEN
TAAE AMBIA S B TR AR, A RATHRA TS

B, I BRI U7 e AR LR 1 45 4
Y0 L= A B K (RS
32 MERAXFREMEEERIE
3.2.1 AR IHIEE RO R A R AR AR

R T 7 A MR S AR T AN A A AR
LRI & 6 Fras. HE 2 LE 6(). 6(b)nf
A, AEHAMSRAEAR R PG DL, AR E MR AR
ZIAPAFEERE S0 mm. #E 60 kg-m? AR,
S7 Fl S8 KEARLE i by 410 75 AT 1A 1F ) ) AR
FE R +CAHRIEET 49dB F1 59 dB, ME TR
WA S4 1 Se6, AR5 &= BN 7
7dB f1 9dB, A THEKIRT:. FHRE=SEHS
AT M 2R 0 LR S, FE RN SR T
TEFE 50 mm. % FE 60 kgm? WIS G, S7 A1 S8
BEURFIRET S4 A1 86, 7E 100~3 150 Hz HEAMEL I
(IRR S R REAA T B R IR o X F T Rt
ORI, S BEEE . S R P S A BRE .
FEAMEAE R ML, ST Bifk S4 BRikAfLL, 78
125 Hz ARG 3] T —E e, T S8 K
15 S6 BERMLL, £ 125 Hz &)L A 2 3R 15

60

—— SANBHCRER A
10} - - - - STHIRECER AR

SZ /Hz
(a) FEZ BN Z M

—— SEMRMACRETEM)
10} - -—- SSWIBREJER A

(b) HEJEEEC W)= E A&
Blo ZSURIATEA M T A ba A B AT A A 2 2 0 2
Fig.6 The influences of air layer filled rock wool on the frequency
characteristic curve of weighted sound insulation



726 =R

EAN S

2020 4

P Y R e P 2 o =1 1 W 01070 % 0 e (1
PG RE /159, SR, f£— R T
BEORFEARATAL (IR 75 MRS o IX 150 A 7E 25 e A e vp
T 78 55 AR MR i B B $ T B A TE 5 AN AT 1 B
PERE, FHEHA B TR AN LR 1 520
3.2.2  XUZBEHR IE X % 75 PR R A2

U J2 135 M) 3 o) 3k A T A8 75 B A0 4 A 1
grmmE 7 fian. B 7(a)s 7(b)RIEL, 7R
100~3 150 Hz FISURIERIN, Bk S6 Wifksl, Hap
=R IR 125 Hz A AEAE LIRS . h#E 2
s, FEHABSHMIFEES T, S6. S8 BifAM EL
T S4. S7 KEURE ST IRE S R AR R, AT
TEG M 21 W P BEAS 1E I RS 75 &= R +C 47
WIELJEPE$EE 7 3dB Ml 5 dB. XU BHAEA R
F TGO, X2 H F R & A, 18
PREA TR B, RERS A R T 25 e e 55 () b
PERE, fFEEEE. EAHNZESAMEER R
Ji, S6 K1 S8 HEARAHLL T S4 Fil S7 HhfAk, TR
B PERE A — 8T, Rl S8 BERAEL T
S7 BERAE 100~160 Hz L IR A PERER T &M

SZ /Hz
(a) FRZRET A

— STNEEGEEEREE
10F . SeWIE{E(EERMR

&

R Hz
(b) HREHTEAH
B 7 OUZ SR I X B A TSl P B e 1 M 6 R SR
Fig.7 The influence of double-layer wall panel structure

on the frequency characteristic curve of the weighted
sound insulation

fem. XM TIEEEE 540, N T 8RN
NIRE, 855 7 AR 7ERATAL = AR iR, A ILTE
IRARAL B 75 BAR R . B ESSHiE
BRI ARBE T AR 2 RE, TR AN
323 TEEREARAA I GRS R PR RE RSN

3 2 A1, (RS F BT, Tt
BRI R E R IEA AN, ERAR M5 5
TH: 12 14 mm EWBEERG, HESEERAA
IR T S3. S5 HIT S11 KEAAKHIRE A5 M BE 45 5
AT S2. S4 Al S10 Kk, HZDH2rmg S 4
WAS IE JG AR 75 &= R +C 43 Hl3t e T 3 dB,
5dB 1 8 dB. TH:REAR AL I X BT AR 7 B4
REFE A 8 FR. MRAEE S(c)fE
8(a)~ 8(b)AIHI, S3. S5 HEALEHAFACAREL (155
FEREMIE T S2. S4 KEAE T MR MHETE, S11
BERMET S10 B RTEARA B I B 5 PERE A T B
BT —IF R T AR, BOR T B ARy
AR E, A — iR R T TG T 774
THM= 2, R 2F0RIRE 58 T BRI RR
AR (B2l T T ENTSZE, S

— SAMBRACKRTHIER)
10} ---- SSMEE(THBEER)

SZ /Hz

ol — SIOJEAE R T H I BEIR)
- === SITUEAE(FHIBER)
0 ||||||||||||||
SOOI S
SIIFTT SIS SHES L

SZ /Hz
(b) HFEM
Bl 8 T-HEREACR 1 X s A4 AR 75 A AR P ol 2 1 52 e

Fig.8 The influence of dry wall panel structure on the frequency

characteristic curve of weighted sound insulation



6 M

EVEPHAE: A 2 o S i (1) 75 1 BERIT 7t 727

L, XAETS S3 A1 S11 HREAAHRAE 200 Hz kb=
AT MRS A
3.2.4  RGIEBEHRR IE X 6% 75 PR R A2

R Wt it R4 3 ) Sk AR 1T AR 7 A R P
L 9 from. MR 2 FIE 9 mI A, AEHAD
SRR B LR, FERREP A B A 1 2
5.5 mm BN, S13 HRARL i M) 21 Mt 75 4
WS IE G AR A AR T 51.dB, 7E S12 85k
MERt 52 m T 3 dB. MM 5, BRRSLEARATAN
B IR RE AR T — e AT, AR E
SEARE, ELJE AT B 1D B 7 I RE AR R TR
BT R T AMaE i, W TS IR i
RZ, XA HARAAL AL IR GAHEE T S12 Bafk
WA T HERNGEE,

— S12MEECR KM HER)
10 - === SI3MEEGMNEBER)

(=

SLOYSS
STEFETTSSELS
~

SZ /Hz

9 U E AR R X X A T A A AR AR R P R
Fig.9 The influence of pasted wall panel structure on the fre-
quency characteristic curve of weighted sound insulation

4 ZE

ARICE — RBIBGE SL, W T AR
R AL 12 R x24I I 45k 11 B 75 1 RE 1 52
W, 5 A A e e U o B 1 S s T AR it 5%
ESVIPNEHITINRapiYER

1B AR i R R bR s A AR, Ht
KRR R R ¥IIEE] 45 dB, M L0 A 4TS IF
MITHRLRE & R +C ST 40 dB, 70 &Rk
BEALER R, LR +C#EIT 50dB. AHETAESE
Bm R, HAEERGIRATERE, fae 2
S ERIESR: fERd Lo THEREN RS,
BRITAE M, Efid. MRS L R iE,
B LSRR E N

B i 2R 5 495 11 B 75 T RS2 R AR AR M B
P VERRRCIAK s TEREA RIS b, JE i
ISEAUZE, RPN B B B, ¥R
B RGETERR T TERe . (FAEFI ST, SRaiindEidt

S EARPOR, FEURPUR A& TR, AN
MR BB — IR WA FERARCZ 1A
SR E S, AURE R ST HR AR A BB BE 5 1k
AE, B BE MG AR X B8 7 VR B B A FUFE I o

2 £ X W

(11 #RIEZR, M, T8, % ZREENE A4 R Uik R [T].
BRI A 534, 2015, 41(20): 163-167.
XU Zhengdong, LI Nan, LI Ang, et al. Multilayer composite struc-
ture fabricated partition wall technology[J]. China Rubber/Plastics
Technology and Equipment(Plastics), 2015, 41(20): 163-167.

[2] e A R E 2 0, A A R AN R [ 55t e A o
Jai. RS A BEHHIITE: GB 50118—2010[S]. dbat: HEEHR
Tolk A, 2010.

B3] ZREEF. AB WL Sk R AR R R 0], BT
IR KL 2006(8): 46-49.
WEI Chaoping. Study on sound absorption and sound insulation
performance of gypsum board structure and its application[J].
New Building Materials, 2006(8): 46-49.

[4] XIZFE, BE, g, & DEEFRERGELE R LES
MR 7% B FPERE[T]. A Tk, 2017, 31(3): 22-26.
LIU Meihong, PENG Limin, FU Feng, et al. Mechanical proper-
ties and sound insulation performance of sandwich composites
made from MDF and rubber damping[J]. China Wood Industry,
2017, 31(3): 22-26.

[5] 1, BEE, 8. Rl ALC 5 &R VAR MR eI 7 0.
WM T 22254, 2016, 29(6): 18-20.
DING Jie, YANG Huijun, WEI Bin. Experiment on sound insula-
tion performance of fabricated ALC composite wall[J]. Journal of
Changzhou Institute of Technology, 2016, 29(6): 18-20.

[6] 4T, 4R, ZBMHAS, 5. WEAL YA MR 75 1 e 1B A
U] 2R, 2013, 32(5): 416-420.
XU Ning, XU Ying, ZOU Weiren, et al. Experimental study of
sound insulation performance of glass fiber reinforced composite
plates[J]. Technical Acoustics, 2013, 32(5): 416-420.

(7] )Gk, £, RSN N LR AR A BE R 75 B  (J]. 7 2
AR, 2018, 37(3): 261-267.
GU Qiangguo, WANG Jiging. Re-examination of the metal-stud
stiffness on the sound insulation of gypsum-board partitions[J].
Technical Acoustics, 2018, 37(3): 261-267.

[8] VPN SEmeeN e B B R RE A PR R R R (0], BT AL M
kL, 2010, 37(5): 20-22.
XU Gang. Factors affecting the sound insulation performance of
light steel keel gypsum board partition wall[J]. New Building Ma-
terials, 2010, 37(5): 20-22.

91 EER, BES. WEREWEFEREITEI T, FFFR2EE
(A REZEAR), 2011, 39(9): 1383-1386, 1412.
WANG Zuomin, JIANG Zaixiu. Impedance analysis method for
sound insulation of double panels[J]. Journal of Tongji Universi-
ty( Natural Science), 2011, 39(9):1383-1386, 1412.

[10] ShRHR. M7 SHRAEH TAETFMM. Abmt: AU, 2002.

[11] BRfE. B EH 5@ 25 AR A F M. JE5T:
TP RRAL, 2011

[12] e N RFORIE B 55 B A data e a )R, o B B b
BRI, RGNS TR RS 3305 @IUITES
7 R 7 B S2 86 S B GB/T 19889.3—2005[S]. db3T: r EAzE
J§tt, 2005.

[13] AR NRFORIE @R, e AR SR B 55 i B ek
BRSSP RRIE: GB/T 50121—2005[S]. dbat: HHE#H
Toall e fckE, 2005.



