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

A variety of materials may be used for soundproof panels. 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 sun-

light penetration to the highway would not be blocked. 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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A= AREEL Sl B &A= A
Z 2 g v e}l 2 F 2 o] E(polymethylmethacrylate, ©]
3l PMMA), *2]7HRu|o]E(polycarbonate, ©]3}

PC) 59 74 Zotzg A9 8 AdE us

% gle.

PCE E:é EEjE okgt A4S = WA F
gheElo R A AN, WEy, 484 Fol
ato] H7]- AA7N7, ARsAk 3, w717 5 3
AR Lopell AREE I vk FEHe] EehsE
Am oA Hao HEd AEE 7HAA e

Aol olo|2E(lzod) FA7% 50~70 kgem/cm’
oty Fslew st 135TelH v §3e 230C
24 PHeE ex H(4~120C)01W A}—&o]
7hsat 7hA A ?43%—% 80~90 %=X 71H
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o8 58] ARg A= 3 A|(light stabilizer) &

& ol &g A Art deHor et
T3 o —CF—EJ] o] BHAE S 9l
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Z3Hrel(tempered glass)® 722 F Utk skt
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A Wels B ]é o] 3

ghee 2x 29 259 Aol ?%ﬂ%ﬁ
£ gl 4% 55 RPETL 4y LE
S gEe wol WANA wEoE fElEA
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vinyl butyral)E AHEE HerE7t 7
a4 9

Table 1 Cracking of glass

Float Tempered Laminated
glass glass glass

High-speed
photographs

After
impact
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Concentrated Load Transparent

\I Sheet £rame
4

Support Rods

Fig.1 The formation of the gap between a sheet
and support rods at the concentrated load test
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Load
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st Ast AhAlA TEHeR AAEtaL S
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Support

. N4

Test Specimen

Fig. 2 Schematic diagram of load testing equipment

o

Fig. 3 Wind load test by the suggested method

Table 2 Specimens for load deflection test

Type Size(mm) ml;izrrril;ls Sheet materials
1,960%1,000x60 . :
A 3.960%1,000%60 Aluminum | PMMA (t: 8 mm)
1,960%1,000x100
B > 2 Alumi PMMA (t:
3,960x1,000<100 | T (t: 8 mm)
C 3,960x1,000x96 | Aluminum | PMMA (t: 8 mm)
D 1,960%1,000x95 Steel Laminated Glass
3,960%1,000x95 (t: 8.4 mm)
E 3,960x1,000x84 Steel PMMA (t: 10 mm)
2,960%1,000x90
F1 . > Steel PMMA (t: 8
3,960x1,000%90 e (t: 8 mm)
Laminated glass
F2 3,960%1,000%90 Steel (t: 8.4 mm)
SNSEs=2&/A 204 #1235, 201083/1113



SaE fetste] AR o] AFHoME Al9s
o sFARE A% o 2mme ATE A FH
UEH Skef olshs ARESISITE FHUs 10x10
mm 718 AoZA WEAEE AAR Az
o AANE e Folsh w3 dole] HIA
(150><150X7><1()mm)9‘ AH&-3F T}

Ak AW A8 HES 8 oy F
o] TS AR diste] AlEE A
(Fig. 3). AAthel A&
z0 4] MRS S5 e fol skF
A7E AshaE HojuAY sl AFEA =
58] Alstskal 30+ B
AR, & B HAFS SASS el Al
s TAE AIGAY] FAddAFE AlEete]
=2 783t

T3 s BT AATS F

S =

37 W WY
I 7

B 2 ofu i rfo
I
(3}
N
HN
o,
X
ol
O
Ho
>
rir
ofy
I
>
=
H
S

>

Al AAE Ao R oF 610x610 mm 712 A3
AE A AXE 9ol el FA7F 2,260 g
A 39 AFE AgH FAA AE IEAI
F AERe v ”ﬂ%%— ZAFSFATHFig. 4(a)). o

FolE xolUM A

29] 7 1,040£10 g =% AlFEISICh

S, B o A] 3] mike R Qg 23
gafje] AEE Tpotetr] fate] REW AlHE 4
AaSIekFig. 4(b)). 7HAAIE 7HS FrU e St
BEES sy, Witeks $d9 & FeUe 9
ol ZER Folal, vA] 7l FHUe gus
v 12mmé] e AFE B FREelZw
H 258 HAES frol WS 3] Holy¥
ROz FAE 45+0.1 kgo|th(Fig. 5(a)). 12ut
/\Euﬂ /\]641]—;2].% zﬂxL;].oq oq]u] A]%JQ /‘;_l_]}\]é‘l.
A, 7HAAY 28s A 7 Ty A
xl—ﬂ]o]u,] ﬂ-}do] AlE Axle] AzES St
7-]0; Z/\}Qoiq_ \Ia‘}_ /\EHH }\]zﬂz]-;qe o]_Q_o].
o] 7Fs3k Hoj Folo] A PMMA AEHS 714381
ou FAY FHow wHEA| oot I Fo d
e HEE g Qe A itk ol AFE

(b) Pendulum test

Fig. 4 Impact testing equipments
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(a) Shot bag

(b) Steel ball
Fig. 5 Impact object for the pendulum test
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Table 3 Load deflection for transparent soundproof panels

Type Size(mm) Test load(kPa) | Elastic deflection(mm) | Permanent deformation(mm) Remarks
2.2 28.00 3.30
1,960x1,000x60
A 2.9 - - Frame damage
3,960%1,000x60 1.6 >150 - Out of range
2.2 25.66 1.16
1,960%1,000%100
B 2.9 - - Frame damage
3,960x1,000%100 1.6 83.24 7.60
C 3,960%1,000x96 1.6 - - Frame damage
1,960%1,000%95 4.4 3.08 0.48
D 2.9 41.70 0.71
3,960x1,000x95
4.4 - - Sheet collapse
3.6 55.65 3.40 No damage
E 3,960x1,000%84
4.4 76.06 12.51 No damage
- 2,960x1,000x90 4.4 21.38 3.72
3,960%1,000x90 4.4 - - Sheet collapse
F2 3,960x1,000%90 3.6 - - Sheet collapse
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Fepglou, Heks o7 335l sigshs Aldst

1 2.9 kPa s} f\loil” T A7 EEEA
B}. 3,960%1,000x60 mm 22| A& 1.6kPa A
af Al B RFe] TlES 24 23 o A
o] o] AP FX 7Y 58 ks HAE Hol
e AR 72 F ddoh

Type 394 1,960x1,000x100 mm A2 2.2 kPa A
of Al 7lEs Wl o, 2.9kPa Afst Al ZH¢
A7 &AFEJTE 3,960%1,000x100 mm Al E-

Fig. 6 Frame damage

Fig. 7 Sheet collapse
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£ Table 4 YERASIL

§mm T2 PMMA Alg#H9 ool
190 cmell A TkEo] EATh 7 10 mm PMMA
Y3lEo] 300 cmol A FEFOH, o] §mm T
Al vl3l] 50% ol’de] WEAAd 7l ek
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Table 4 Falling ball impact resistance

oo Thickness Falling height(cm) Ball weight
pecimen
(mm) 130 | 150 | 190 | 240 | 300 | 380 | 480 | 560 | 900 (®
PMMA 8 O X 2,260
10 O O X 2,260
12 O O X X 2,260
PC 8 O O O 2,260
8.4 O O O O O A 1,040
8.4 A 1,040
Laminated 8.4 ol o] o] a 1,040
glass
8.4 O O O O A 1,040
8.4 O A 2,260
12.4 @) A A 2,260
16.4 JAN 2,260
Heat _strengthened 10.8 A 2,260
laminated glass
O:no breakage, A :broken, but not penetrated, x : penetrated
(b) Laminated glass(8.4T) (d) Heat strengthened laminated glass(10.8T)

Fig. 8 The result of falling ball test(falling height: 190 cm at (a) and (b), 150 cm at (c) and (d), ball
weight : 2,260 g)
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Table 5 Pendulum impact resistance

Speci Thickness Drop heights of impactor(unit : cm)
pectmen (mm) 30 | 38 [ 48 | 61 | 77 | 9 [ 120 | 150 | 170
PMMA 8 AN A x
10 A A X
12 A X
PC 8 O @) O O O O
Laminated glass 84 - -
12.4 A
16.4 O O O A
Heat strengthened 108 A
laminated glass

O :no breakage, A :breaks safely, x : fragments separate
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Table 6 Variation of haze value after Taber abrasion gojn mlE AldL mr AJFS AA|str] Aol
=

. Pencil | Initial AH(%) SHEE ATt 10034, 30037, 50084 &

Spcmn | | b 0TS0 500 5 sqpn Seh Sl paAmE TS

Original | 2B | 02 |24.1|28.1|29.7 t}. Fig. 102 &% PC, ~Le]al TiO, 35 59

PC | Co-extruded | 2B | 04 |24.0 276|319 PC Algde] diste] dolW wiE A|FES Al

TiOycoated | B | 08 | 190 - | - Fof Addess geor Ay A& A &
Original 3H | 07 |120]162] 184 Qg 4= Slk

PMMA Anti-pollution- sH 17 11431218 - z 1HU}E*§ %7]'9']' —17_‘:5_3}0:] /"“ZJ 7]%94 o

ot 4 Wed Js4 FH % AR Sow ne

Laminated glass 9H 0.2 03] - - _ _ _
Aol o3 Az TS WHE] e o

AN = WrkEg PO WnkRAd V]S
Eﬂolﬂi PEEL ATE(10

(10
15% olshe WIS $E0l 44T oz P

%E]_(ll)-
5.d &
o] AolMe FHUEEe] FH7IEE AYst
7] 913 dftow FFFAE AREHE A5
(a) Co-extruded PC ENS 7lobel 71717 B4 2 okdA Hrpels
AESIY. WEsts Aes Hrlkshr] 93 88
A WIS KS F 4770-19] 7|58 £838ky
PrAs TeQor ST FUReRe 2
4 E4e Aerle w35 PEeE AR
& AHeA] koBE EN 1794-19] SEE 3%
A3k AP PHS Sg3tel Atk WA
APe AR BRUFAL KS L 20045 7
| nafo] 20 ola| Fuewel s eolop
“ @ Hadd A5 712E AP A8 4T 34
AFe Adkstn, 4 5 o vl ne 2%
(b) TiO; coated PC da e gs A 34 AR 44 AN
Fig. 10 Specimens after abrasion gt gyl Az =24 AFE 7HEAAY wE AE
°Ag HAxspln s A JuE BHow
QUL vz AU el tEl o 4 F s A AR BN AAAE FY 2
At 10 N9 Bksg 7iete] S A" o AR aAshs Ao AdEt vnkeA
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PCO WA= 2B~B FFOE PMMAC Ml 35S 7hete A¥AE AlFEUE HolW mlEA]
il ‘;% Ao AR webA F& AR Fel ofd Byt o AET Ao duHy,

s B9 pCE ASE S o A% el B4, )
= ¥ (hard coating) 5] EAAL DAl kAl v Aa
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