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Table 1. Recommended noise management measures 

Engineering Measures Remarks 

Emission redu ction by 
source modifation 

New e n p  technology 

Transmission reduction 

Olientation of buildings 

TraEic management 

Passive protection 

Implementation of land-use planning 

Tyre profiles; low-noise road surfaces; changes in engine properties 

Road vehicles; aircl;lft, conauction machines 

Enclosures mund machinery; noise screens 

Design and structuring of tranquil uses; using buildings for screening purposes 

Speed limits; pdance of traffic flow by electronic means 

Ear plugs; ear muffs; insulation of dwehgs; 

Minimum distance between indmtrial, busy roads and residential areas; location of tranqdhty 
areas; by-pass roads for heavy traffic; separating out incompatible hctions. 



% q F o J %  +, 1992). 14Lf &+ 
'2"" 0 t s ) q  "?C"dd %q axmi 

g $ s q ]  93% 7x1 gk* 9'4 
sl+ gzr g%q$%+, 1999). 
01 4 @ 97 $45$ f s ~ h \ z \ q  
A j p ] q -  3g7) qfj2 + q q g i l ,  

f s &$ -4 t s \ q q  %a$ 
A1 z)41O11D,F %%bl O,Fqq4 2q. 
q q A j  q"d &+4] $9 99 5 
5% 9471 t s \ q  &$ 9 4 4 1  
71"qg gag  ul3]% 71011 '43 
975 7 + 5 \ q .  3 4 ~ s  2 s z )  
a 4 4 l A j q  q"d 4% & 
- " "" 01*14-) &CjAq 2 q 99 
I3 T-E L 7 1 °  L L O  

34  +$$qg qq5)$ 361 39 
q q .  

g 974 +4+ qyz\ a 4 4 1 4  

7 ) g  qy7&q &+9z) g-1 T fl 
4 g7\ M J O , F S  4]95\+~j] g q .  o] 
g qq 71gq 4% ag 97 g 
9fFg g."-;'8)q g7F %L+p $45) 
3, 01s 8% %9 &7Iq %'&4] 
2l;'i;Fk "?-"d)200gp '4%lcg 
441 h"FlS."-;'P 64  41o,F%q. 4 
F a )  442  4% 34x)q  43% 
afqg ++qs g"?\71 qq E 

441 9q4q ~ ~ ~ ~ 4 4 4 4 +  s."-;' 
B)3 7]$-f;Fq 01% o ] S q 8 \ k  71% 

aAnalyhc Hiemchy Method) 5 8)Lf 
9 q 7 1 2  AHP719 
(Sag TL., 1980)g ol++5\q g Y Q o  
s .u j  t=\ a g q p j  4% g qq 
p g7\5\5qq. 

Table 2. Average SPLs in J industrial complex 
(Total No.: 861, Total No. of workers : :9,332) 

Section 

Metal, Machinery 

Motor Vehicle, 

Electrical, Electronic Machinery 

Chemicals, Rubber, Plastic 

Non-meat 

Textiles, Apparels 

Papers, Wraps, Printing 

Lumber, Fumitures 

Etc. 

No. 

102 

45 

56 

62 

35 

33 

48 

52 

410 

Average SPL 

84.4 

84.9 

85.7 

83.4 

85.7 

84.6 

83.5 

88.1 

84.6 

Table 3. Average SPLs in C industrial complex 
(Total N 0.: 1,128, Total No. of workers : 1 1,828) 

Section No. Average SPL 

Metal, Machmery 

Motor Vehicle, 

Electrical, Electronic Machmery 

Chemicals, Rubber, Plastic 

Non-metallic 

Textiles, Apparels 

Papen, Wraps, Pnnting 

Lumber, Fumitures 

Etc. 



Table 4. Worker's characteristics of survey 
c-". 

Characteristics Classification No. Percentage(%) 

20 -29 90 36.0 

30 -39 75 30.0 

over 40 85 34.0 

Sex 
male 202 80.8 

female 48 19.2 

single 127 50.8 
Marriage 

married 123 49.2 

under 2 years 107 42.8 

Job 3 -6 years 55 22.0 

experience 7-10 yearj 50 20.0 

over 11 years 38 15.2 

under high school graduate 
Education 

104 41.6 

higher than university graduate 146 58.4 

Waking regular 163 65.2 
condition irregular 87 34.8 

Table 5. Worker's noise recognition and job satisfaction indices in J, 
C industrial complex 

Noise recognition index Job satisfaction index 

Mean 63.21 

SD 18.40 

Table 6. Steps of AHP scheme 

step Remarks 
Set the strategic objectives and criteria for the evaluation of the 
manufacturing system under study. 

Struckre the decision hierarchy leading to MS choices that are the most 
'lep2 feasible and best suited to the nature of the manufacturing system 

o r g d o n .  

Determine the weight or importance of each amibute with the support of the 
'lep company's upper level management through questionnaks. 

Evaluate and perform the rating of each criterion, subscription, and 
altemative with respect to the next higher objectives or criteria 

Idenhfy the higher rating preferred alternative and analyse the solution with 
Step respect to the changes of importance in criteria 

step 6 Determine the strategy for the selection of most fitted manufacturing 
systems to be designed and established over planning horizons. 
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Table 7. The major advantages of AHP 

No. Remarks 
It provides a psychologically sound basis for making the most precise 

1 assessment of values through Hierarchy structuring and pair-wise 
comparisons of values w i h  the same hierarchy. 

2 It is simple, intuitive, and easily p r o w l e  on a computer 

3 'Ihe weights of the values resulting h m  the analysis are numerically stable 
for small inconsistency in human judgments for the pair-wise comparisons 

In addition to value assessment, it can also be used for forecasting, 
4 alternative selection, and resource allocation as will be discussed in future 

chapters of this book 

The method has been widely applied and accepted by major business 
corporations and government agencies thmghout the world 

Table 8. Noise control measures 

Classifidon Method 

Noise source 

Path 

Decrease noise source 
Remove noise source 
Insulation 
Silence 
Control of Vibration, damping 
Improvement of operation 
Attenuation of distance 
Effect of enclosure 
Absorption 
Wtiv i ty  
Banier 

Receiver Improvement of operation 
Personal protection 

I Rsearch of Wokerls recognition for Work 
environmental noise 

Fig. 1. Herarchical diagram for worker's recognition of 
work environmental noise. 
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Table 9. Description languages in survey 

Item Description 
Silent Normal Noiw 

Noise level 1 2 3 4 5 6 7 8 9 
I I I I I I I 
I I I I I I 

Fquency Soft Normal sharp 
I 2 3 4 5 6 7 8 9 

characteristics I I I I I I I I I I I I I I 

Widffpread Normal Bias 

Sound contour I 2 3 4 5 6 7 8 9 
I I I I I I I I I 
I I I I 

Hamwnic N d  Bia? 
Dkdvity 1 2 3 4 5 6 7 8 9 

I I I I I I I I I 
I I 

No Normal Yes 

Revertmation I 2 3 4 5 6 7 8 9 
I I I I I I I I I 

I I I I 

Yes Normal No 

Opening existence f 2 I I 3 4 5 I 6 I 7 I 8 9 I 
I I I I I I I 

Mechanical G X ~  ~ o r m a l  Bad 
1 2 3 4 5 6 7 8 9 maintenance I I I I I I I I I 

I I 

workingpI.oCeSS y 2 Normal Bad 
3 4 5 6 7 8 9 

I I I I I I I plan I I I I I 

Attitude, Few Normal Lot 
1 2 3 4 5 6 7 8 9 
I I I I I Exposure h e  I I I -  

Table 10. Pair-wise matrix 
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2 : Frequency charaderistics 
3 : Noise contour 

5 : Revhmtion 

1 2  3 4 5  6 7 8 9  

Factor 

Fig. 2. Item weight for noise factor. 

Fig. 3. Evaluation weight for noise factor. 
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Fig. 5. Evaluation weight for counterplan. 

Table 14. Noise control measures score 

Classification Method Score Total 

Decrease noise source 0.930 

Remove noise source 0.526 

No& source Insulation 0.843 48.3% 

Control of Vibcdion, damping 0.532 

Improvement of w o n  0.448 

Attenuation of distance 0.152 
Path Effect of enclosure 0.547 25.7% 

Directivity 0.349 

Banier 0.289 

Receiver Improvement of operation 0.474 26.Wo 

Personal protection 0.297 
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