
    
      Figure 1 
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        Markt Allhau: MP 250 m is 3 m under the surface of the motorway.

      

    

  
    
      Figure 2 
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        Markt Allhau: Sound level difference △LAeq, 250m and effective sound speed gradient with meteorological data wind speed, wind direction (0° correspond downwind sound propagation), net radiation and temperature gradient (10 m – 2 m) measured in K/m.

      

    

  
    
      Figure 3 
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        Railway line near Aderklaa with measurement positions north and south of the railway line.

      

    

  
    
      Figure 4 
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        Aderklaa: A-weighted sound exposure level differences ΔLA,E for the all train passages at different distances from the railway line relative to the reference point and meteorological data.

      

    

  
    
      Figure 5 
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        Aderklaa: Comparison of the sound exposure level difference (ΔLA,E) at different distances north and south of the railway line.

      

    

  
    
      Figure 6 
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        Motorway measurement location near Bad Voeslau.

      

    

  
    
      Figure 7 

      
        [image: thumbnail]
      

      
        Bad Voeslau: ΔLA,eq,200m and the effective sound speed gradient on both sides of the motorway with meteorological data.

      

    

  
    
      Table 1 

      Comparison of the (average) meteorological data of Bad Voeslau and Aderklaa.

      
        
          
            
              	
              	Effective sound speed gradient [image: equation] < 0

              	Effective sound speed gradient [image: equation] > 0

            

            
              	Range [image: equation]

              	Average [image: equation]

              	Wind speeda

              	Upwindb wind speed 

              	Range [image: equation]

              	Average [image: equation]

              	Wind speeda

              	Downwindb wind speed

            

            
              	1/s
              	1/s
              	m/s
              	m/s
              	1/s
              	1/s
              	m/s
              	m/s
            

          
          
            
              	Bad Voeslau
              	Up to −0.6
              	−0.20
              	3.0
              	−2.3
              	Up to +0.5
              	0.19
              	2.5
              	1.8
            

            
              	Aderklaa
              	Up to −0.2
              	−0.12
              	3.1
              	−1.4
              	Up to +0.3
              	0.16
              	2.4
              	0.2
            

          
        

      

      
        a Arithmetic average wind speed.


        b Averaged wind speed component perpendicular to traffic line source in case of upwind/downwind conditions.


      

    

  
    
      Figure 8 
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        Bad Voeslau: The uppermost diagram shows the normalized wind speed gradient ([image: equation]). The middle figure depicts the temporal distribution of [image: equation]. The lowest graph shows the sound level difference ΔLA,eq versus the effective sound speed gradient differentiated for southern and northern measuring points.

      

    

  
    
      Figure 10 
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        Markt Allhau: Sound level difference ΔLA,eq versus effective sound speed gradient ([image: equation]) with S-shaped function.

      

    

  
    
      Figure 11 
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        Aderklaa: Sound exposure level difference ΔLA,E versus effective sound speed gradient for different distances from the railway line with calculated S-shaped function.

      

    

  
    
      Figure 12 
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        Bad Voeslau: Sound level difference ΔLA,eq dependent on effective sound speed gradient ([image: equation]) with calculated S-shaped function.

      

    

  
    
      Table 2 

      Summary of different constants (derived from measurement results) for the calculation of the S-shaped function. Sound attenuation without meteorological influences ∆L(d, 0), because of meteorological influences H and for favourable ([image: equation] > 0) and unfavourable ([image: equation] < 0) sound propagation.

      
        
          
            
              	
              	Averaged values

              	Optimization results

              	Sound attenuation [dB(A)]

            

            
              	UL [dB(A)]
              	∆L(d, 0) [dB(A)]
              	a [1/s]
              	b [1]
              	LL [dB(A)]
              	R2 [1]
              	H = |LL − UL|
              	[image: equation] ≫ 0 favourable
              	[image: equation] ≪ 0 unfavourable
            

          
          
            
              	Markt Allhau 250 m
              	−20.5
              	−21.8
              	34.272
              	−0.395
              	−22.4
              	0.33
              	1.9
              	1.3
              	−0.6
            

            
              	Aderklaa 100 m
              	−8.2
              	−9.5
              	29.934
              	−1.850
              	−15.0
              	0.59
              	6.8
              	1.3
              	−5.5
            

            
              	Aderklaa 150 m
              	−10.1
              	−12.8
              	24.896
              	−1.279
              	−21.4
              	0.70
              	11.3
              	2.7
              	−8.6
            

            
              	Aderklaa 250 m
              	−12.5
              	−16.6
              	13.799
              	−0.624
              	−26.3
              	0.55
              	13.8
              	4.1
              	−9.7
            

            
              	Bad Voeslau 200 m
              	−13.7
              	−16.9
              	6.159
              	−0.569
              	−22.2
              	0.74
              	8.5
              	3.2
              	−5.3
            

          
        

      

    

  
    
      Figure 13 
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        S-shaped sound attenuation versus [image: equation] for different distances at the railway line measurement site Aderklaa.

      

    

  
    
      Figure 14 

      
        [image: thumbnail]
      

      
        Sound level difference ∆L caused by the meteorological influences versus the effective sound speed gradient for the different measurement situations in the range of 100–250 m distance in comparison with the calculations of Salomons and Bakri [10] mentioned as Salo.

      

    

  
    
      Table 3 

      Distance and height of the measurement points for calculation of factor F and the shift of the axis A.

      
        
          
            
              	
              	Geometrical parameters of the measurement situation

              	Factors according to [10] used for Figure 15

            

            
              	Distance 
              	Height
              	F
              	A
            

          
          
            
              	Aderklaa
              	250 m
              	4.6 m (4 m above railway line)
              	1.00
              	−29.0
            

            
              	Bad Voeslau
              	200 m
              	7.7 m (4 m above motorway)
              	0.65
              	−38.0
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