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1 Introduction 

The Calculation Report gives an overview of the results of the design calculations witch has been 

carried out for the Progetto Definitivo. 

All calculations are carried out in DiaLux 

 

2 Lighting systems 

The following lighting systems are calculated in this report 

• Road Light 

• Sevice lane light 

• Internal light in bridge 

• Internal light in tower 

• Internal light in anchore block 

• Architectural Lighting 

 

2.1 Road lighting  

This part to refer to drawing CG1000-P3ADPIT-E2SI000000-01 and CG1000-P1ADPIT-

E2SI000000-01 

Road light is placed on the cross girder every 30 meter along th bridge. Two luminaires will be 

installed on each pole.   

 

Mainteance factor 0.8  
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Tender drawing B.6-001, detail 1 showes two lamps in one luminaire, due to that, this kind of 

luminarie is not available anymore, therefore two lumrinaries will be placed on each pole to fulfill 

the reqriment of two lamps 

2.1.1.1 Requirements 

Required luminance values for road lighting will be the same as the rest of the highway. Luminance 

class will be ME2 arcording to UNI EN 13201-2 

 

Tabel from ME-series of lighting classes (UNI EN 13201-2:2004) 
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2.1.2 Calculation of Luminance  

The calculation is carried out in DiaLux, maintenance factor 0,8 

 

Calculation fulfil the the requriment of lighting class ME2.  
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2.1.2.1 Road Luminaire 

The road light will be supplied from QMT switchboard.  

On each pole is mounted two luminaires equipt with 120 LED. Power 100%  240 W 

LDC (Polar) 

 

 

2.1.2.2 Control of Road Light 

Refer to CG1000-P3ADPIT-E2SI000000-01 

The Power-Line Comunication system (PLC) is a technology for transmitting data via an electrical 

network 

 

The fittings are used as dimmable electronic drivers to which are added a control module called  
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Control Box. (CB) The module has the task of communicating directly with the driver, both to 

receive information regarding status and operation thereof, and to regulate the drivers feed current 

and, therefore, the luminous flux intensity of the luminaire 

 

All apparatus may be controlled through a central Collecting Unit (CU) for collecting data on the 

functioning of the driver and send the Control Box the dimmer value operating the driver. The 

system is programmed by proprietary software that permits the creation of various dimmer profiles. 

The CU makes available the following information: 

The power supply status (ON/OFF). 

2. Network voltage. 

3. Dimming Level. 

4. Absorbed current 

5. Power consumption. 

6. Power factor (cos ϕ).Setting profile. 

 

The CB and CU dialogue through a proprietary protocol by exploiting the FSK - Standard 

(Frequency Shift Key) transmission at 110 kHz, Band B (EN 50065-1), at a speed of 2400Bps. 

The single Control Unit may control up to 380 Control Box, permit monitoring of up to 13,000 

scheduled events, and creation of up to 5 dimming profiles. 

There are no limits on the maximum distance between the control box and the device or between 

devices; the only limitation regards the first device, which must never be more than 600, from the 

controlbox (and therefore from the Control Unit). 

In the event that the CB is used without obtaining the CU, the driver will be set to operate at 

maximum output (the same occurs if communication fails due to a problem during the "on" stage). 

The CU may be consulted or programmed with an ethernet, GSM or serial (RS485) connection. 

Each control box mus thave a CU, and it is important (although not fundamental) that it be an 

electronic control box. 

 

Normal  

Two luminaires on each pole one is on and on is off or both are dimmed 50%. In case of failure in 

one of the luminare the other luminaire can be turn on or increased to 100% and luminance class 

of the road can be maintained and the defect luminare can be change or repaired.  
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Road Accident 

In case of an accident the second luminare on the pole can be turned on or both can increase to 

100% in the area of the accident to increase the safty for the people on the road.  

 

3 Service lane light  

Refer to Drawing CG1000-P1ADPIT-E2SI000000-01 

Service lane light is placed 3,75 m center to center anlong the bridge on both sides of the bridge.   

3.1.1 Requriments 

EN 12464-2 Lighting of work places, outdoor work places 

 

Table from EN 12464-2  

Requriment for service lane 5.1.3   
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3.1.2 Calculation 

 

3.1.3 Luminires for the service road 

Service lane light wil be supplied from FM A and B switchbords, every third luminare will be 

supplied from the UPS. 

Luminare is equipped with LED T8 tube 9 W. 

3.1.4 Control of service lane light  

The light will be switched on from land, when it is required for maintaince work or repaire.  
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4 Internal light bridge 

Refer to drawing CG1000-P1ADPIT-E2SI000000-03 and CG1000-P3ADPIT-E2SI000000-02. 

There is internal light in the two road girders, one train girder and the cross girder. 

For road and train girders will luminares be placed every 3,75 m along the bridge. 

 

The calculation is carried out in DiaLux with a maintenance Factor 0.75. 

4.1 Luminaires used for internal lighting 

Internal lighting is supplied from FM A and B switchboards and the UPS. There has to occure three 

failures before everything in an area is totally dark.  

Luminares will be equipped with LED T8 tube 9 W, 18 W and 36 W. 

4.1.1 Requriments 

Road girder will only be used when inspection has to be carried out, and the staff will use carriage 

to be transported and as an emergency escape route. The particular interior (area) task or activity 

is not listed. Similar area is man-sized underfloor tunnels, cellars etc.    

EN 12464-1 Lighting of work places, indoor work places  
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4.1.2 Emergency light  

Emergency light is supplied from centralised UPS instead of batteries local in the luminaires. 

This will reduce the cost of maintaince, when there is no batteries ther has to be changed   

4.1.2.1 Requriment 

EN 1838 Emergency lighting:  
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4.1.2.2 Requirement for work space 

EN 12464-1 Lighting of work places, indoor work places 2.15.4 
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4.2  Calculation road girder 

 

 

Fulfil requirement 4.2 
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4.2.1 Calculation road girder emergency 

 

 

Fulfil requirement 4.1.2.1 
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4.3 Calculation train girder 

 

 

Fulfil the requirements 4.2 



 

Ponte sullo Stretto di Messina 

PROGETTO DEFINITIVO 

Lighting Systems Calculation report Codice documento 

PI0078_F0.doc 

Rev 

F0 

Data 

20/06/2011 

 

Eurolink S.C.p.A. Pagina 18 di 37 

4.3.1 Calculation train girder emergency 

 

 

Fulfil requirement 4.1.2.1 
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4.3.2 Work space in from of FM switchboard 

FM switchboard is placed in cross girder 

4.3.2.1 Calculation in front of FM switchboard 

 

Fulfil requirements 4.1.2.2  
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5 Internal lighting Tower    

Refer drawing CG1000-P1ADPIT-E2SI000000-04 

Staircase is an escape route, the maintenance staff will use the escalator when they have inspect 

switchboards. the same requirements as 4.2.   

5.1 Calculation  staircase 
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Staircase in tower 



 

Ponte sullo Stretto di Messina 

PROGETTO DEFINITIVO 

Lighting Systems Calculation report Codice documento 

PI0078_F0.doc 

Rev 

F0 

Data 

20/06/2011 

 

Eurolink S.C.p.A. Pagina 22 di 37 

5.1.1 Calculation emergency lighting staircase 
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5.2 Calculation ladder 
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5.2.1 Emergency lighting ladder 

All light are Emergency lights. 
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5.3 Calculation Cross beam  
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5.3.1 Emergency cross beam 
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5.4 Anchor block 

Refer document CG1000-P1ADPIT-E2SI000000-05 

5.4.1 Calculation anchor block 
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Anchore block 
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6 Architectural lighting 

Refer to drawing CG1000-P1ADPIT-E2SI000000-02 and CG1000-P1ADPIT-E2SI000000-09 

 

By the architectural lighting of the bridge over the Messina strait we want to tell the story about this 

impressive landmark after sunset. The architectural lighting shall contribute to the visual perception 

of the bridge structures after dark. And with movement in the light the bridge will be drawn up  

in the dark every evening. 

  

The architectural lighting design consists of three different lighting elements. Light on the structure, 

the vertical, the horizontal and the plane surface.The rhythm of light, the light seen as you move 

relative to the bridge. The movement of light, the way the light is switched on, is an event in the 

movement. 

 

Different aspects of perception have been considered when designing the architectural lighting. 

The following three aspects have been considered as relevant: 

1. From a distance the bridge is seen as a whole, as an “icon” 

2. From the shore, when arriving at the bridge, it is seen in a perspective view, details of the 

bridge are seen more clearly, not the total picture. 

3. When driving across the bridge, in movement. 
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The movement of the light  

During the day the movement of the sun will create different shadow patterns  

on the structures. The sunlight and the shadow on the structure reveal details  

and tell the story about the bridge.  

 

  

 

      

 

 

 

  

 

             

The colour of the light: 

The idea is to illuminate the bridge with white light in different hues of colour  

temperature, referencing the changing colours of the daylight.  

The light on the towers and cross beams are warm white, the cross beams  

cool white and the light on the main cables and the hangers neutral white.  

Neutral whiteCold white Warm white 
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6.1 Towers 

 

 

Vertical: The towers and their cross beams. 

The towers are illuminated on seven out of the eight surfaces of each tower leg. The luminaires are 

placed in 5 levels: at ground level and coinciding with the cross beams. The top of cone of the 

tower legs are illuminated as well. Cross beams are illuminated from luminaires placed on the 

tower leg and directed against the cross beam. The luminance is highest close to the  

tower legs and fades towards the centre, to emphasise the shape of the cross beam. 

6.1.1 Luminaires for towers 

Luminaires for towers: iW Reach Powercore, Philips 

Luminaires for the top of the tower legs: eW Graze Powercore, Philips 

Luminaires for cross beams: iW Reach Powercore, Philips 

 

 



 

Ponte sullo Stretto di Messina 

PROGETTO DEFINITIVO 

Lighting Systems Calculation report Codice documento 

PI0078_F0.doc 

Rev 

F0 

Data 

20/06/2011 

 

Eurolink S.C.p.A. Pagina 33 di 37 

6.2 Cross girder 

 

 

 

Horizontal: The cross girders across the bridge deck. 

Each cross girder is illuminated by luminaires placed 

on the adjacent cross girders. By illuminating the 

cross girders and hangers the rhythm of the structure 

will be emphasized. When moving around on the 

bridge or below or above the bridge, the perception 

of its huge construction will be amplifi ed by the 

feeling of the “rhythm” after dark.  

 

     

 

 

6.2.1 Luminaires for cross girder  

Luminaires for cross girders: eW Graze Powercore, Philips 
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6.3 Hangers and main cable 

 

MAIN CABLE 

The lighting of the main cables is proposed as point lights. A luminaire will be mounted above each 

hanger. The luminaires have omnidirectional light distribution, to be seen from many viewing 

angles. 

Luminaires for main cables: Airfi eld lighting luminaire, LER, O.C.E.M. 

 

HANGERS 

The plane surfaces: The illumination of the hangers is provided by very narrow spotlights placed at 

the main cables and grazing downwards along the hangers. Downwards grazing is chosen to avoid 

light pollution.No luminaires or cables shall be placed on the hangers as they would  

jeopardize their dynamic stability.  

Luminaries for hangers: to be determined. LED luminaires with the required combination of high 

lumen output and narrow light distribution has presently not been identifi ed, but is expected to be 

available at the time of procurement. 

Luminaires, light sources and lighting control      

 

          



 

Ponte sullo Stretto di Messina 

PROGETTO DEFINITIVO 

Lighting Systems Calculation report Codice documento 

PI0078_F0.doc 

Rev 

F0 

Data 

20/06/2011 

 

Eurolink S.C.p.A. Pagina 35 di 37 

Luminaires: 

Calculation of the necessary light flux and luminance distribution, for deciding how the different 

lighting tasks can be realized, requires the use of specific digital light distribution files from specific 

brands and manufacturers of luminaires.  

The proposed luminaires, which have been used in the software simulations of the lighting, may be 

replaced by similar luminaires from other manufacturers. During the time from this design to the 

actual procurement, a number of new luminaires will have been developed, that may even solve 

the illumination task better and for less power consumption than the presented solution,  

which is necessarily based on existing luminaires. The present proposal is based on theoretical 

calculations. It is strongly recommended that full scale tests of the light distribution be carried out 

for all the luminaire types.  

 

Light sources: 

This design proposal includes work with a dynamic illumination. The LED lamps are particularly 

suitable for this because they do not require a warming up period such as the other possible 

relevant metal vapour lamps.LED lamps have a long technical lifetime which is advantageous for 

the maintenance of the lighting installation. The technical development of the LED lamps is 

presently very fast. At the time of procurement the effi ciency (lumen per watt) of the LED lamps 

are expected to be much better, i.e. the LED lamps will require considerably less energy than the 

corresponding traditional metal vapour lamps.  

 

Lighting control: 

All luminaires or groups of luminaires shall have individual control of intensity and colour 

temperature, by individual or group addressing by for example the USITT DMX 512 standard digital 

communication protocol. The changes in the lighting pattern and switching modes can be 

programmed into several scenarios that may be controlled from a pc, possibly with overall control 

and fault monitoring from the CMS. 
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6.4 Luminaries used for  Architectural lighting 
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6.5 Lighting pollution from road and architectural lighting 

The lighting pollution on the water surface caused by architectural lighting and road lighting has 

been calculated for the whole bridge showing isolines at horizontal sea level and horizontal deck 

level. Appendix 1. We have designed the lighting systems in order to minimize spill of light and 

cause unnecessary light pollution. As a result of the design the light pollution on the sea waters will 

not exceed 3-4 lux. There is no clear standard defining maximum acceptable light pollution, but an 

off-shore standard addresses this issue.  

 

EN 12464-2 regarding light on the sea surface. 

 

 

When compared with this EN 12464-2 standard the light pollution under the bridge will be 

significally lower that specified in this standard. Furthermore, the lighting systems are prepared for 

remote control of lighting level which may contribute to decrease of lighting pollution in periods with 

low traffic intensity on the bridge. 

 



Horizontal deck level 

Horizontal Sea Level 

1 2 3 4 5

1

2

3

4

5

Appendix 1




