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Abstract: This research aimed to prepare the classification of the damage types and the damage
rating system of noise barriers for expressway noise barriers and to develop deterioration evaluation
method of noise barriers by reflecting them. The noise barrier consists of soundproof panels,
foundations and posts and the soundproof panels with 10 different types of materials are used in a
single or mixed form. In this paper, damage of soundproof panel shows a single or composite damage,
and thus a evaluation model of deterioration has been developed for noise barriers that can reflect the
characteristic of noise barriers. Materials used mainly for soundproof walls were divided into material
types for metal, plastic, timber, transparent and concrete. And damage types for noise barrier were
classified into corrosion, discoloration, deformation, spalling and dislocation and damage types were
subdivided according to the noise barrier's components and materials. Damage rating was divided
into good, minor, normal and severe for each major part of noise barrier to assess damage rating of
soundproof panel, foundation and post. The deterioration degree of noise barrier was evaluated
comprehensively by using the deterioration evaluation method of whole noise barrier using weighted
average. Deterioration evaluation method that can be systematically assessed has been developed for
noise barrier using single or mixed soundproof panel and noise barrier with single or complex damage
types. Through such an evaluation system, it is deemed that the deterioration status of noise barrier
installed can be systematically understood and utilized for efficient maintenance planning and

implementation for repair and improvement of noise barriers.

Keywords: Noise barrier, Deterioration evaluation, Damage type, Damage rating, Maintenance
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Figure 1. Annual installation of noise barriers.
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Figure 2. Material types and typical damage of soundproof
panels.
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Materials of soundproof panels

5
« In the initial stage of damage, the soundproof walls function has no effect on its function.

+ Function of soundproof walls is intact.

« There is local damage but it is recoverable by simple repair.

» Damage is ongoing and there is partial damage

« The soundproof is in need of repair due to concerns of deterioration

« The soundproof has almost lost its function and needs immediate maintenance.

+ Overall damage is under way.

Plastic

Table 2. Definition of damage rating of noise barrier

o] ARS-E|AL, Ao

Table 1. Classification of damage type for parts of noise barrier
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Table 3. Examples of each damage rating of noise barrier
Damage rating
Type Part -
Minor Normal Severe
Soundproof panels
Corrosion
Post
Discoloration Soundproof panels

Soundproof panels

Deformation
Post
Soundproof panels
Spalling
Foundation
Soundproof panels
Dislocation Foundation

Post
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Table 4. Damage evaluation index of each part of noise barrier

Evaluation index of damage

 Metal: corrosion rate, deformation rate, dislocation rate of soundproof panel

» Plastic: spalling rate, dislocation rate of soundproof panel

« Timber: spalling rate, dislocation rate and discoloration rate of soundproof panel

« Transparent: discoloration rate, spalling rate and dislocation rate of soundproof panel

« Concrete: spalling rate, dislocation rate of soundproof panel
« Corrosion rate, deformation rate and dislocation rate of post

« Spalling rate, dislocation rate of foundation

Classification

Soundproof panels

Post

Foundation
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Table 5. Examples of damage evaluation index according to evaluation scope

Scope Evaluation of damage evaluation index
+ Conduct a four-grade evaluation of soundproof wall, post, foundation according to the definition of
damage grade; Damage grade
Damage grade Deterioration evaluation
Unit panel Good 0.0
Minor 0.2
Normal 0.5
Severe 1.0
+ ex) Corrosion rate of 5-panel span
—2 panel: Corrosion severe — 1.0 (100%)
Span — 3 panel: Corrosion normal — 0.5 (50%)
— Corrosion rate = (1.0+0.5)/5=0.3
— Corrosion rate of soundproof panel by span: 30%
« ex) Corrosion rate of 10-panel section
— S1: Corrosion rate by span 20%
_ Q. ; 0,
Section S2: Corrosion rate by span 30%
— Corrosion rate = (0.5%2+1.0%¥1)/10=0.2
— Section corrosion rate of soundproof panel: 20%
ST s2

W] FAEE 0.0(%2), 0.2(31), 0.5(H%F), 1.0

0.391 Aol 7tet9]) FAE2 2.0/10=0.28
W2 A RAEL 0.2 (=20%)7F Het,
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Figure 4. Weight of soundproof walls by part.
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Table 6. Examples of deterioration degree evaluation
Case Examples of deterioration degree evaluation
1HB
s2
s1
Sound proof panels
« S1 : Corrosion rate = 40/80 = 50%
+ S2 : Deformation rate = 8/80 = 10%
« S3 : Spalling rate = 4/20 = 20%
« Deterioration degree of soundproof panel = 50% x (80/100) + 10% x (80/100) +20% x (20/100) = 52%
Noise Barrier
+ Deterioration degree of soundproof panels = 52%
* Deterioration degree of foundations = 2/20 =10%
« Deterioration degree of posts =2/21 = 9.5%
+ Deterioration degree of noise barrier = 52% x 0.615 + 10% x 0.199 +9.5% x 0.186 =35.7%
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Table 7. Status of case-study of deterioration evaluation
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Figure 5. Case-study sites of deterioration evaluation.
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Table 8. Results of case-study of deterioration evaluation

I Site
Classification
A B C
) Severe 7,305 369 721
Corrosion of Normal 0 231 206
soundproof panel
Minor 0 11 0
) ) Severe 0 0 0
Dlscglorat;on of1 Normal 0 0 103
Damage status soundproof pane! Ninor 0 0 0
[EA]
0 0 0
Severe 0 0 0
Corrosion of post Normal 0 43 0
Minor 0 0 0
Corrosion rate 100.0 40.6 88.9
Discoloration rate 0.0 0.0 50.0
Soundproof panel -
Deformation rate 0.0 0.0 0.0
Damage index
(%] 0.0 0.0 0.0
Corrosion rate 0.0 11.9 0.0
post
0.0 0.0 0.0
Foundation dislocation rate 0.0 0.0 0.0
Soundproof panel 100.0 40.6 85.0
Deterioration degree post 0.0 11.8 0.0
[%%] Foundation 0.0 0.0 0.0
Soundproof wall 61.5 27.2 52.3
85.0%2 BAEIIT}, ol sE £AMGRo] et VLZA 2
2= Q) Hiomlo] A H|-&-2 7Fotsto] AEE Fro
A A R gl dad U B o E IEES PouS o e
2 o) ool AUE Y g T en ¢
HO] ARFOFH HE 0l AALEL A= [ e
}L—?—E‘%‘ %—;‘]‘ZZ]'___:_S—_‘ L]—E]‘ﬁ 7/4\0]13} = 0T O WIT i-ooHd X‘ﬂZﬂE U]’%O]’_}_ ]
2 wHgE 2 w5 WS AL
2, ga8uot D) 2&=2 o] 22 AREHIL 9= 1059
O3 16 1 iz =
B LA AAISHE Hred wie Byl e W2 AEE SE5A, S8R, 54, FHA,
~ 1= PARSR = Ke) 7 5F 7F 212
WS Belel wFE oA RE e gy HEA AARROR e, e A A
J7ke] LB Wl B A7 LT B4 TS A WA Wy AR, gel R st
= 7Ps% 7 HOR AT uSER Axge) g v SRS HEH 4 BAle A
HoHe) RS ggH o R Wriste] Agule]  AlZeten
B AL BE AU Wyt opUe chopa 2 BN FARER 4 2PRYE ST
W9l e GXe ARSFolt Way Alo] ¥, AV, BE, POR FEt] Y5, X
L3 &g Ao 7|t 7129 &5 ES 7L o8 7R oR Kol
L& Brietel 7B B3t A €]
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