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Experimental study on sound insulation performance of light-
weight wall with double leaf structure in green building

WANG Jungiang
(Jiangsu Institute of Architectural Technology, Xuzhou 221116, Jiangsu, China)

Abstract: To create a healthy and comfortable indoor environment, there are clear requirements for indoor acoustic
comfort. The sound insulation of air-borne acoustic pathway is the most important physical quantity reflecting the
acoustic quality of buildings. Controlling the indoor noise level of buildings has become an important work of indoor
environment design. In this paper, the sound insulation performance of light-weight wall is studied, and the effects of
stud types, stud spacing, cavity filling material types, filling material thickness, number of panel layers and panel quality
on the sound insulation performance of light-weight structure wall are analyzed. The test results show that expanding
independent panel size, increasing the stud spacing, filling wall cavity with rock wool or glass wool, increasing the
number of panel layers, improving panel quality and avoiding structural connection has a positive effect on optimizing
the sound insulation performance of the light wall with double-leaf structure.
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Fig.1 Schematic diagram of construction method of
wallboard structure
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Fig.2 Schematic diagram of sound propagation in double
leaf wallboard
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Table 1 Test plan of light-weight wall

75 e TR IR Z YAy ap b 75 /dB
LPW1 SSW-GW90-GP11 1 2 12mm A F K +100mm & +90mm FEHHE+1 )2 12mm £ FR 45.0
LPW2 SSW-GW90-GP12 1 12mm A FH+100mm 2 F+90mm P42 J2 12mm 45 FFH 51.0
LPW3 SSW-AR90-GP22 2 E A EW+100mm JEF+90mm 7F fE+2 2 A B R 51.8
LPW4 SSW-GW90-GP22 2 2 12mm A F AR +100mm F-F+90mm B EFE+2 2 12mm A R 57.1
LPW5 SSW-RW90-0OB22 (15mm A7 F R +12mmOSB #)+100mm FFH+90mm FHHf+2 /2 15mm A F R 58.0
LPW6 SSW-RW60-0B22 (15mm A7 F R +12mmOSB #)+100mm FFH+60mm FHHi+2 /2 15mm A F R 54.4

LPW7 SSW-GW90-GP22-RS400
LPW8 SSW-GW90-GP22-RS800
LPW9 SSW-GW90-GP22-RS1600

(15mm £ F #+12mmOSB #2)+100mm & F +90mm FEFH+2 /2 15mm £ F i 53.0
(15mm 45 F H+12mmOSB #)+100mm H&FF +90mm FIEHH+2 JZ 15mm 5 FF 54.5
(15mm £ F #+12mmOSB #2)+100mm & F +90mm FEZFH+2 /2 15mm £ F i 56.2

LPW10 WSW-RW90-GB22 2 7 12mm A HRH90mm A K FH+9mm0 FHE+2 JZ 12mm £ F K 56.7
LPWI1 SSW-RW90-GB22 2 2 12mm A FHR+100mm K H+90mm FHE+2 2 12mm A R 57.1
LPW12 SSW-GW60-0B22 (15mm A7 B i +12mmOSB #)+100mm & +60mm B ME+2 JZ 15mm A B 55.6
LPWI13 SSW-RW60-0B22 (15mm A7 FH+12mmOSB #)+100mm HH+60mm E#i+2 /2 15mm A F R 54.0
LPW14 SSW-GW90-GP11 1 )2 15mm A FHR+100mm & H+90mm FHMF+1 2 15mm £ F K 47.0
LPWI15 SSW-GW90-GP12 1 )2 15mm A FHR+100mm & +90mm FHMF+2 2 15mm £ F K 51.2
LPW16 SSW-GW90-GP22 2 2 15mm A FHR+100mm 5+90mm BLFAR+2 JZ 15mm £ FFR 55.3
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Table 2 Types and material properties of stud and wall

components
T RN IR /mm? B /mm AR E (kg m™)
B 50x100 0.87 1.25
B 40x100 0.7 1.05
B 40x100 0.6 0.83
Ko & 40%90 - 1.33
RE 60x13 0.45 0.25

=3 BB SHRIERE
Table 3 Types and material properties of wallboard

BEHCER B /mm %FE/(kgm?®) BRI E/(kg-m?)

A 12 591.5 7.51
i kHER 12 7213 9.16
Bi kHER 159 7213 11.47

OSB #i 11 591.6 6.51

OSB #i 12-13 591.6 7.16

Jig B AR 12-13 471.7 5.66

R4 EESERETM R R

Table 4 Performance of filling material in wall cavity

WM JER R BAEARE, AU
BIZEE mm /(kg-m) (kg'm™) (Pa's'm?)
R 60 10.4 0.62 3 600
PeEEME 90 10.5 0.95 4800
Fatit 60 31.3 1.88 11 400
Fatit 90 52.5 4.73 12 700
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Fig.3 Effect of secondary stud spacing on wall
sound insulation
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Fig.4 Effect of wood stud and light steel stud on wall
sound insulation
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Fig.5 Effect of glass wool on wall sound insulation
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Fig.6 Effect of filling materials on sound insulation of light
steel stud wall
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Fig.7 Effect of thickness change of filling material on wall
sound insulation
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sound insulation
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