ANNEX 1: 	Questionnaire for THE traffic noise simulation programMEs





Part A: Identification



Name: ............................................................................................................................



Company: ......................................................................................................................



Address: ........................................................................................................................

Tel: ............................................. Fax: ................................................

Name and version of the programme: .............................................................................

Authors (if known):  ........................................................................................................



Origin of the programme: [  ] Self written  [  ] Commercially available  [  ] Other ........



Name of the company that sell the programme: ..............................................................



Type and characteristics of the computer in wich the programme is used: ..................... 



..........................................................................................................................................



Capabilities of the programme:  [  ] Only traffic noise prediction   [  ] Other (specify) 



..........................................................................................................................................





Part B: Pre-Processor



Does the programme include a specific graphic pre-processor (eg. CAD)? [  ]Yes  [  ]No



Is it possible to import files from others CAD system?     [   ] Yes             [   ] No

If yes, what type:         [  ] DXF (Autocad)         [  ] Others (specify)  ............................



Does a Data-Base of the acoustic properties of materials exist?

[   ] Yes, but not modifiable     [   ]  Yes, modifiable        [   ] No



Does a Data-Base of the sound sources exist?

[   ] Yes, but not modifiable     [   ]  Yes, modifiable        [   ] No



Part C: Calculation Algorithm



C 1: Type of mathematical model



[   ]  Finite Elements	[   ] Boundary Elements  

[   ]  Ray Tracing   	[   ] Beam Tracing      		[   ] Pyramid Tracing 

[   ]  Image Sources 	[   ] First reflections with Image Source + statistics reverberation 

[   ]  Empiric formulae	[   ] Others (specify) .........................................................



C 2: Type of sound source that can be modelled



[   ] Road traffic source with direct input of traffic data

[   ] Rail traffic source with direct input of rail data

[   ] Linear sound source with linear power density or overall power level

[   ] Point sources: [  ]  omnidirectional   [  ] with 2D directivity curve [  ] with 3D balloon

[   ] Other (specify) ...................................................................................



The sound source input data are:

[   ]  in frequency bands (specify the bandwidth and no. of bands: ................................)

[   ]  sound power level in dB(A)

[   ]  sound pressure level at a fixed distance

[   ]  other (specify) ...................................................................................



C 3: Propagation



The programme  takes into account the following phenomenons:

[  ] Sound absorption of the surfaces by: [ ] statistic alfa  [ ] Impedance [ ] Reflection coefficient G

[  ] Diffraction from the finite obstacles (like buildings, ...)

[  ] Diffraction from screens (barriers)

[  ] Scattering from irregular surfaces

[  ] Effect of grazing incidence

[  ] Air absorption

[  ] Wind effect

[  ] Vertical temperature gradient

[  ] Attenuation of vegetation



C4: Receiver



Type of receivers:    [   ]  point     [   ] sphere    [   ]   other (specify) ..............................



Maximum number of receivers for each calculation: .......................................................



Type of results:

[   ] Sound pressure levels in frequency bands (...................)

[   ] Sound pressure level in dB(A)

[   ]  Others (specify) ......................................................................................................





Part D: Post-Processing of the results



What kind of data are displayed after the calculation?

[   ] Values in single points (table)

[   ] Values in single points (posted over the drawings)

[   ] Contour mapping in plan view

[   ] Colour mapping in plan view

[   ] Contour mapping in vertical sections

[   ] Colour mapping in vertical sections

[   ] Contour mapping in 3D perspective view

[   ] Colour mapping in 3D perspective view

[   ] Other (specify) ........................................................................................................



Can the output data be transferred to other programs?         	[  ] Yes           	[  ] No

If Yes, in which format?

[  ] Ascii tabular files				[  ] Spreadsheet format (Lotus, Excel)

[  ] DXF (Autocad)				[  ] GRD (Surfer)

[  ] Bitmat Clipboard Format (BMP, DIB)	[  ] Vector Clipboard Format (WMF)



Does the system allows for audible simulations?		[  ] Yes	[  ] No



�ANNEX 2:  DESCRIPTION OF THE TEST CASES



Case 1-A



Geometrical description of the site (see fig. 1).

This is a flat land, covered by grass, 10 cm thick, over which there is an indefinite straight road elevated 2m above the ground plane. The road has 2 lanes, and the road surface is 11m wide, paved with smooth asphaltum (not sound absorbing). 



- Ground factor of the road paving G = 0 (see ISO/DIS 9613/2 clause 7.3.1): it means an absorption coefficient equal to zero, or a reflection coefficient of 1, or an infinite real impedance at all the frequencies.



- Ground factor of the soft ground covered by grass G = 1. If impedance data are required, these can be assumed to be obtainable by the following formulas [1]:



� INCORPORA Equation.2  ���



Where s is given the numerical values of 300 s-1,  f is the frequency and rc is the air impedance.

There is a building, measuring m 20x20x10(height), made of a material with an average reflection coefficient r=0.8 (that is, Alpha=0.2) at any frequency. The facade of the building is located at 100.5 m from the centre of the road.

There are 6 receiver positions, located on the simmetry axis of the building:

1) 25m from the centre of the road, h=2m over the ground plane

2) 50m from the centre of the road, h=2m over the ground plane

3) 100m from the centre of the road, h=2m over the ground plane, 0.5m in front of the building

4) 100m from the centre of the road, h=5m over the ground plane, 0.5m in front of the building

5) 100m from the centre of the road, h=8m over the ground plane, 0.5m in front of the building

6) 125m from the centre of the road, h=2m over the ground plane, 4.5m behind of the building



� INCORPORA Word.Picture.6  ���

Fig. 1



Traffic Flow Data

Flow of light vehicles QL=1000 vehicles/hour

Flow of heavy vehicles QH=200 vehicles/hour

Speed of light vehicles VL=100 km/h

Speed of heavy vehicles VH=80 km/h

These data are total for both lanes, being the traffic flow equally divided in both directions.



Meteorological conditions and propagation data

- Wind speed = 0 m/s

- Air temperature = 20 °C

- Air pressure = 101.325 kPa

- No temperature gradient inversion



[1]  Chessel C.I. - “propagation of noise along a finite impedance boundary” - J.A.S.A. 62, 825-834 (1977)







�Case 1-B



This case is equal to the previous one, but a screen has been inserted on the side of the road near the building, having indefinite length and an height of 3m. The screen is very heavy, and sound reflecting (r=1, Alpha =0 at any frequency). See fig. 2.





� INCORPORA Word.Picture.6  ���



Fig. 2





�



�

Fig. 3





Results of the simulation

Identification



Name: ............................................................................................................................

Company: ......................................................................................................................

Address: ........................................................................................................................

Tel: ............................................. Fax: .................................................

Name and version of the programme.............................................................................



RESULTS



CASE 1-A (without screen)



Position�125 Hz�250 Hz�500 Hz�1 kHz�2 kHz�4 kHz�“A”��1���������2���������3���������4���������5���������6���������

CASE 1-B (with screen)



Position�125 Hz�250 Hz�500 Hz�1 kHz�2 kHz�4 kHz�“A”��1���������2���������3���������4���������5���������6���������

Observations and remarks :







Send this sheet, any other information to explain the results, and if possible a diskette containing the above data in a readable form (ASCII, Excel, Qpro, Lotus, etc.) to the following address before 30 April 1995:

Prof. Roberto Pompoli

Istituto di Ingegneria, University of Ferrara

Via G. Saragat,   44100 FERRARA (Italy)

tel: +39-532-768604/768599;    fax: +39-532-768602

�Case 2



Geometrical and acoustical description of the site (see figg. 4 and 5).



This is a flat land, covered by grass, 10 cm thick, over which there is an indefinite straight highway elevated 2m above the ground plane. The highway has 2 cart-roads, each with 3 lanes; the total width is 30m. The two cart-roads are separated by a concrete “New-Jersey” double barrier, 1m tall, as clearly shown in fig. 4.

A lateral exit departs from the highway, passing over it through a bridge. This exit has just one lane, with a width of 10 m.

There is a hill along the highway, shielding a building. The hill shape is defined through isoclinal lines, up to an height of 30 m.

On the other side of the highway there is a wood of poplars, 10 m tall, shielding three receiver positions.

There are also two rows of houses.

The drawing is made on a Cartesian cohordinate system, with the X-axis along the highway. The origin of the cohordinate system is in the middle of the highway, aligned with the centre of curvature of the lateral exit.

The distances are clearly shown on fig. 5 (in metres). The quote (Z) of the roads and buildings are marked inside small circles, while the receiver positions are marked with rhombs. The numbers inside rhombs indicate the positions, not the height; these can be obtained from the following table (in metres).



N.�1�2�3�4�5�6�7�8�9�10�11�12�13�14�15��X �-230�-150�-110�-230�-150�-110�+120�+150�+180�+100�+100�+100�-80�-230�-230��Y�-95�-95�-95�-130�-130�-130�-110�-110�-110�+175�+175�+175�+25�+25�+175��Z�+2�+4�+8�+2�+4�+8�+2�+4�+8�+4�+8�+16�+3�+3�+3��

- The paving is smooth asphaltum (not sound absorbing); ground factor of the road paving G = 0 (see ISO/DIS 9613/2 clause 7.3.1): it means an absorption coefficient equal to zero, or a reflection coefficient of 1, or an infinite real impedance at all the frequencies.



- Ground factor of the soft ground covered by grass G = 1. If impedance data are required, these can be assumed to be obtainable by the following formulas [1]:

� INCORPORA Equation.2  ���

Where s is given the numerical values of 300 s-1,  f is the frequency and rc is the air impedance.



- The buildings are assumed made of reflective material (a=0, r=1).





Traffic flow data



- External lane, direction W->E, before exit:

Flow of light vehicles QL= 600 vehicles/h 	Speed of light vehicles VL= 110 km/h

Flow of heavy vehicles QH=300 vehicles/h 	Speed of heavy vehicles VH= 100 km/h



- Intermediate Lane, direction W-E, before exit:

Flow of light vehicles QL= 800 vehicles/h 	Speed of light vehicles VL= 130 km/h

Flow of heavy vehicles QH=50 vehicles/h 	Speed of heavy vehicles VH= 110 km/h



- Internal Lane, direction W-E, before exit:

Flow of light vehicles QL= 400 vehicles/h 	Speed of light vehicles VL= 140 km/h

Flow of heavy vehicles QH=0 vehicles/h



- External lane, direction E->W:

Flow of light vehicles QL= 600 vehicles/h 	Speed of light vehicles VL= 110 km/h

Flow of heavy vehicles QH=300 vehicles/h 	Speed of heavy vehicles VH= 100 km/h



- Intermediate Lane, direction E-W:

Flow of light vehicles QL= 800 vehicles/h 	Speed of light vehicles VL= 130 km/h

Flow of heavy vehicles QH=50 vehicles/h 	Speed of heavy vehicles VH= 110 km/h



- Internal Lane, direction E-W:

Flow of light vehicles QL= 400 vehicles/h 	Speed of light vehicles VL= 140 km/h

Flow of heavy vehicles QH=0 vehicles/h



- Exit lane:

Flow of light vehicles QL= 800 vehicles/h 	Speed of light vehicles VL= 60 km/h

Flow of heavy vehicles QH=100 vehicles/h 	Speed of heavy vehicles VH= 40 km/h



The traffic on the highway in direction W->E, after the exit, is reduced accordingly:



- External lane, direction W->E, after exit:

Flow of light vehicles QL= 300 vehicles/h 	Speed of light vehicles VL= 110 km/h

Flow of heavy vehicles QH=220 vehicles/h 	Speed of heavy vehicles VH= 100 km/h



- Intermediate Lane, direction W-E, after exit:

Flow of light vehicles QL= 400 vehicles/h 	Speed of light vehicles VL= 130 km/h

Flow of heavy vehicles QH=30 vehicles/h 	Speed of heavy vehicles VH= 110 km/h



- Internal Lane, direction W-E, after exit:

Flow of light vehicles QL= 300 vehicles/h 	Speed of light vehicles VL= 130 km/h

Flow of heavy vehicles QH=0 vehicles/h





Meteorological conditions and propagation data



- Wind speed = 0 m/s

- Air temperature = 20 °C

- Air pressure = 101.325 kPa

- No temperature gradient inversion





� INCORPORA Word.Picture.6  ���

	

Fig. 4





�Results of the simulation



Identification



Name: ............................................................................................................................

Company: ......................................................................................................................

Address: ........................................................................................................................

Tel: ............................................. Fax: .................................................

Name and version of the programme.............................................................................



RESULTS



Position�125 Hz�250 Hz�500 Hz�1 kHz�2 kHz�4 kHz�“A”��1���������2���������3���������4���������5���������6���������7���������8���������9���������10���������11���������12���������13���������14���������15���������

Observations and remarks :











Send this sheet, any other information to explain the results, and if possible a diskette containing the above data in a readable form (ASCII, Excel, Qpro, Lotus, etc.) to the following address:



Prof. Roberto Pompoli

Istituto di Ingegneria, University of Ferrara

Via G. Saragat,  44100 FERRARA (Italy)

tel: +39-532-768604/768599;    fax: +39-532-768602
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