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Environmental Functional Soundproof Wall
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PURPOSES : This study is to suggest future development direction and application of environmental noise barriers as multi-functional

soundproof wall.

METHODS : Based on the literature review, case study and patent search, research and patent trend were investigated. Patent search was

conducted by Patent searching tools, ‘Focust .

RESULTS : As environmental noise barriers, Vegetative soundproof wall, photovoltaic soundproof wall, and air-pollution reduction
soundproof wall were investigated. First of all, In Korea, Vegetative soundproof wall is being developed mostly as soundproof wall that has

vegetation foundation inside, to meet the domestic condition with 23 patent applications. Second, Photovoltaic soundproof wall is being
developed mainly with efficiency of photovoltaic system rather than soundproofing. And it is limited to one generation solar cell technology,

although Solar cell technology is developing at a rapid pace. On the other hand, for reducing air-pollutant by soundproof wall, a variety of
methods are being suggested (filtration, adsorption, and photocatalytic oxidation), and one of them, adsorption are applied for developing air

pollution reduction soundproof wall in Korea.

CONCLUSIONS : The above soundproof wall is not simple structure, but road facility applied fusion technique. Therefore, as one system, it

is difficult to harmonize due to various considerations for design factor. However, if if's possible that a benefits of one system apply to another

system, Synergy effect may be created. In the foreseeable future, soundproof wall may be considered as a road system using fusion technique
rather than just functional facility. Therefore, substantial studies for applying multi-functional soundproof wall on the road are needed for the

future.
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Fig. 1 Vegetative—soundproof Wall Based on Atrtificial Planting Foundation Developed in Korea
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Table 1. Patent Application Status of Vegetative Soundproof Wall in Korea

No. Proprietary Name The Application Number |Date of Application
1 |Vegetational Sound Insulation Wall KR19990058227A 1999.12.16
2 |A Soundproof Wall Structure in Capable of Plants' Growth KR20010000188U 2001.01.04
Method to Construct Vegetation Sound—proofed Wall Using Willow
3 Branch Thereof Vegetation Sound—proofed Wall KR20010017970A 2001.04.04
4 |Lawn Soundproof wall KR20010019280U 2001.06.26
5 Methgd to Construct Vegetation Sognd—proofed Wall Using of Soil KR20010052340A 2001.08.29
Heaping Type and Thereof Vegetation Sound—proofed wall
6 Method‘to Vegetation Afforesting Sound—proofed Wall Using of KR20010052341A 2001.08.29
Vegetation Planter
7 A'W|re Nett@g Block for Construction of The Soundproofing Wall KR20020022085A 2002.04.22
with Vegetation
Structure of Wood Soundproofing Wall with Vegetation KR20020038080A 2002.07.02
9 |The Soundproofing Wall with Vegetation Using a Wire Netting Block KR20020038081A 2002.07.02
10 Sedum Mat and Vegetative Soundproof Unit and Vegetative KR20030033079A 2003.05.23
Soundproof Wall
11 |Prefab Vegetation Soundproof Wall KR20040003976A 2004.01.19
12 |Eco Soundproof Wall Using the Greening Mat KR20040005250U 2004.02.27
13 |Plant Box and Vegetative Soundproof Wall Using Thereof KR20040030744A 2004.04.30
14 |Sound-proof Plant Wall with the Form of Planter KR20040031152A 2004.05.03
15 | Vegetation Module and Vegetation Soundproof Wall KR20050032236A 2005.04.19
Baffle Wall with Ecological Distribution Including Various Plant
16 Groups, and Planting Method Using the Same KR20080002693U 2008.02.28
17 A Prefabr}cated Panel fqr Fence Including Planting Space and KR20080026385A 2008.03.21
Construction Method Using the Same
18 |Assembly Vegetation Soundproof Wall KR20080055950A 2008.06.13
19 Plan't for \(egetahon Growing and Ecological Vegetative Sound KR20090003461U 2009.03.25
Barrier Using the Same
Plant for Vegetation Growing and Ecological Vegetative Sound
20 Barrier Using the Same and Construction Method Thereof KR20090025614A 2009.03.25
21 |Echo Sound Absorbing Wall for a Flowerpot Type KR20110145827A 2011.12.29
WEE o] gaioleh. o Edol At AFAN K5k 4 e ks AL & 4 ok o Ty mRule) Al
AMEE 7] WMoz o] Thehet L& F7kek Al AAgAto] FE6HA &7 wolet AbmETh ghE 4
SR A HS Al T WSS A AL Ve R sY] fRd 1ET 44
TSt e Aol A7t Asetes sk o @Y epEch AL AR 2]
G glolth AW BES olgT AN WU gugy A AR U Tedsel 99 vd 4
(Park, K. S., 2005)°14= B53d 4o lojA, Sl W38 FejueE St nk ezt len, 47
AlEO] Mool T3t REVF SAE] Q= 2 H AHor AAo] st Hast v E S U
Foz AHE UEEE duYes i AY  A4e) URxES A% ¥ 5ol Ak 27 AA %
22 FAelTh AY B2 HY Aolo] 23 Hx oizele) A A4TeES Yeks Iolnz &
shgick olet fAke o) ARe o R A4 agh Bk DRk A A o] FAH ol
7Fedt B4 = A2 (Park, J. Y., 2005)914  Folls A7IH o= AFES A AlA 2 g W A
g 2E ok Hylo] i A7l 15R & o R 2o] Bashul, vzt el ey e &
e Fejo] 24 geade 43 AAsan STk A& E o] STl Aol A A 2 F
U GTAN 2 B85 A8 AY), Hazxe o woll FoloF Aok AR gk AWEEEES A
Lz ol AR/ERE 7 AlArew st = Aol FAE o|Fof fAwTE folskA] Esirial w
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Fig. 2 Photovoltaic Soundproof Wall in Germany
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olty, g wFFol HFE 4 W] "ol FAHE o7t g AEAAL R R AAAERE AXMEH
2 SHolA s A7 mREA BASke 4 A m R L2 Al BloFguade A3t A7}
WA W ke el gt WS 24E S AES S g o) Alzle) Aol Ygdow el Bk
ddel A B AR AT FRE et Aol A ujue Hed AL oAyl o BS99
o AERE Sl Aetehes BB S gaager 93 A et o S4A)E) HeHe AR
= WE/1eE AFerd ut opet mREACE A gy 2w pxge) uixle] oJg £AA) sk 9 2}
o 4= glojof & lolt} Y 25 A AE 5 Y AL AR ERAME
S o] Beo ABAlls ARE Ao of dhak A AeeM A 77k glrka AR
2 geigion], AR By A YA #oF S Al ZALEZE AREE] wiEel] ) eloFubd
oM Ejopguae ey W e o] Mok AR wrom Ay SERS solal i 2] S EFS %
Table 2. Patent Application Status of Photovoltaic Soundproof Wall in Korea
No. Proprietary Name The Application Number |Date of Application
Soundproof Wall with Street-lights Using Solar Energy by Using
! Solar Cells Installed on the Soundproof Wall KR20060057014A 2000.06.23
A Solar Light Electricity Charge Type Sound Isolation Wall KR20060024038U 2006.09.07
3 |Soundproof Wall Including Solar Power Generator KR20080039193A 2008.04.28
Solar Power Plant Using Soundproof Wall of Road KR20080060441A 2008.06.25
5 Solar Heat.Generator for a Road, Capable of Removing Most Mist or KR20080063697A 2008.06.30
Snow, Having a Soundproof Wall and a Space for Movement
The Soundproof Wall with Solar Cell Generating Apparatus KR20080088689A 2008.09.09
Solar Road Sound Isolation Wall KR20080089579A 2008.09.11
8 SounQproof Wall Having Solar Photovoltaic Power Generating KR20080090649A 2008.09.16
Function
9 |BIPV String Unit Module KR20080102769A 2008.10.20
10 |Solar Power/Wind Power Hybrid Generating System for Road Way KR20080121138A 2008.12.02
1 Scs);r;dﬁroof Panel with Solar Cell Generation and Soundproof Wall KR20090063895A 2009.07 14
12 |Variable Height Sound Wall KR20090070374A 2009.07.31
13 |Photovoltaic Soundproof Wall KR20090082950A 2009.09.03
Soundproofing Walls is Lighting lllumination Improvement of Intensity
14 to Light-emitting Diode for Light Reflection Prevention KR20090096744A 2009.10.12
15 |Apparatus for Sliding Tracking Condensing Sunlight on Road Type KR20090069007A 2009.07.28
16 |Soundproofing Walls by Using Light of the Sun KR20090108088A 2009.11.10
17 | Photovoltaic Soundproof Wall Using Angle Sensor KR20100063722A 2010.07.02
18 |Soundproofing Wall Producing Electric Power KR20100067366A 2010.07.13
19 Noise Bamer for Offering Visual Information Using Light Diffusion KR20110051035A 2011.05.30
Reflection
20 |Water-way System of Soundproof Walls Plants KR20110089161A 2011.09.02
21 |Soundproof Wall Having a Solar Cell Module KR20110090724A 2011.09.07
22 |Open Soundproof Wall Using Solar Light KR20110112208A 2011.10.31
23 |Solar Panel Fixation Apparatus Controllable Angle KR20120029721A 2012.03.23
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‘Una’ pollution reducing noise barrier
p ype by TNO, the 2008

Half “T” top or “L” with noise absorptive
material such as mineral wool

provides additional 2-3 dB

noise reduction

Projecting blade

NOx and particulates
filter

Elliptical dish /blade extends
0.5 metres above the barrier
creating a variation in
pressure behind the blade
increasing air flow and
pollution particles into and
through the filters

Modular noise barrier
following the Netherlands
‘modular barrier’ strategy.
The barrier is 3.5m tall
with a total height of 4.0m
including the blade
projection

Noise absorptive
or reflective
panels

Road side Protected side
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Table 3. Patent Application Status of Air—pollution Reduction Soundproof Wall in Korea

No. Proprietary Name The Application Number | Date of Application
1 Acoustic Absorbent‘for Replucmg Atmosphere Pollution Source and KR20100071546A 2010.07.23
Soundproof Wall Using This
2 | Air Pollutants Extripating Multifunctional Street Facility KR20100103894A 2010.10.25
3 Noise Protecting Panel Having Function of Air Pollutants Extripating KR20110059038A 2011.06.17

and Sound Wall Using the Panel
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