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Study on Quality Criteria for Transparent Soundproof Panels(1)
- Evaluation of Mechanical Performance and Safety
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ABSTRACT

The major advantage of transparent materials over traditional materials in noise barriers is aesthetics. The transparent
panel materials such as clear plastic or glass are an ideal way of reducing or virtually eliminating the visual impact of a
noise barrier. With the use of transparent materials, the drivers' view of the roadside and the sunlight penetration to the
highway would not be blocked. With the use of transparent materials, the highway and barrier appear less imposing.
Korean Industrial Standards for soundproof panels have been established. But, transparent soundproof panels are not
included in this standards. And, some specifications provide only a few basic characteristics for transparent soundproof
panels. To develop guidelines on quality criteria for transparent soundproof panel, their mechanical properties such as
wind load resistance, safety under impact, and abrasion resistance were experimentally investigated.
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Fig. 1 The chemical structures of PMMA and PC

Table 1 Cracking of glass

Float
glass

Laminated
glass

Tempered
glass

High-speed
photographs

After
impact
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Fig. 2 Schematic diagram of load testing equipment

Table 2 Specimens for load deflection test

Frame

materials | oheet materials

Type Size (mm)

1,960><1,000%60
3,960>1,000%60

Type A aluminum | PMMA (t: 8 mm)

1,960%1,000><100

Type B
3,960%1,000x100

aluminum | PMMA (t: 8 mm)

Type C | 3,960%1,000<96 | aluminum | PMMA (t: 8 mm)

1,960<1,000%95 .
Type D steel I&gnélnated Glass
3,960x1,000<95 : 8mm

Type E | 3,960x1,000x84 steel PMMA (t: 10 mm)

2,960x1,000x90
Type F1 steel
3,960%1,000x90

PMMA (t: 8 mm)

Laminated Glass

Type F2| 3,960x1,000X90 steel & 8mm)

(b) Pendulum test

(a) Falling ball test
Fig. 3 Impact testing equipments
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Fig. 5 Sheet collapse

Fig. 4 Frame damage



Table 3 Load deflection for transparent soundproof panels

Type Size (mm) Test load Elastic Permanent Remarks
P (kPa) deflection (cm) deformation (cm)
2.2 28.00 3.30
X X
Type A 1,960x1,000%60 2.9 - - frame damage
3,960%1,000x60 1.6 >150 - out of range
2.2 25.66 1.16
X X
Type B 1,960>1,000>100 2.9 - - frame damage
3,960><1,000<100 1.6 83.24 7.60
Type C 3,960%1,000x96 1.6 - - frame damage
1,960%1,000%95 4.4 3.08 0.48
Type D 3.960%1,000%95 2.9 41.70 0.71
4.4 - - sheet collapse
3.6 55.65 3.40 no damage
X X
Type E 3,960x1,000<84 4.4 76.06 12.51 no damage
T 1 2,960x1,000x90 4.4 21.38 3.72
ype 3,960<1,000<90 44 - - sheet collapse
Type F2 3,960%1,000x90 3.6 - - sheet collapse
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Table 4 Falling ball impact resistance

Thick— Falling height (cm) Ball
Sample nes weight
(mm) 130150 190 240 300 380 480 560 900 (g)
PMMA 8 O X 2,260
10 O O X 2,260
12 O O X X 2,260
PC 8 O O O 2260
84 O O O O O a 1,040
Laminated sS4 A 1.040
glass
84 O O O A 1,040
84 O O O O A 1,040
8.4 O A 2,260
12.4 O A A 2,260
16.4 A 2,260

O:no breakage, A:broken, but not penetrated, X:penetrated

(b) Laminated Glass(8.4T)

(a) PMMA(8T)
Fig. 6 The result of falling ball test

(Falling height : 190 cm)
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Table 6 Variation of haze value after Taber abrasion
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Fig. 8 Specimens after abrasion
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