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Located in the A22 near the town of Velsen, 

in the north-west of The Netherlands, crossing the North Sea Canal 

 

 

1. Short introduction Velser Tunnel 
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Tunnel is important for regional traffic: 
65,000 vehicles per day 

23.7 million vehicles per year 
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1. Short introduction Velser Tunnel 
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Oldest highway tunnel in The Netherlands, opened in 1957 

 

 

1. Short introduction Velser Tunnel 
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Official opening by then queen Juliana 

One of the first traffic jams in the history of 
the country, right after the opening 
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Tunnel characteristics: 
 

• Two uni-directional tunnel tubes, each with 2 lanes 

• Total length: 1,664m (about 1 mile) 

• Length closed section: 768m 

• Very low ceiling  height detection system 

     to detect and stop over height trucks 

      hindrance for traffic  

 

1. Short introduction Velser Tunnel 
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The tunnel was completely refurbished in 2016, because: 

• After 60 years, all the tunnel equipment was “end of life” 

• Damage done by over height trucks needed repair (low tunnel 
ceiling, height clearance only 4.17m) 

• The tunnel didn’t comply with the Dutch Tunnel Safety Act, notably 
the legal safety criterion (Probability N casualties < 0,1/N2 per km) 

 

 

 

 

2. Why refurbishment? 
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In order to comply with the legal safety criterion, it was necessary to 
improve both the ventilation concept and the evacuation concept: 
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Concept Before After 

Ventilation Transversal 
(able to control fires up to 20MW) 

Longitudinal 
(able to control fires up to 200MW) 

Evacuation Only 3 emergency exits , 2 of them not 
ideally located (near tunnel entrance and 
exit), with the escape route leading over 
stairs to a service building 5 stories higher 

5 new emergency exits, at shorter 
distance from one another, leading to 
cross-passages to the other tunnel 
tube 
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3. Scope refurbishment 

Refurbishment Velser Tunnel 9 
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3. Scope refurbishment 
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Almost all tunnel 
installations 

renewed 

Improved control 
& operating 

system Concrete and 
asphalt works, 

renewal of heat-
resistant ceiling 

boards, etc.  
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3. Scope refurbishment 
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Emergency 
cross-passages 

Longitudinal 
ventilation 
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3. Scope refurbishment 

Refurbishment Velser Tunnel 12 

Increased 
height 

clearance 

0.12m ≈ 4.5 inches 

Tunnel 
protection 

(“Gate keeper”) 
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The refurbishment took 9 months (April 2016 – January 2017), 
during which both tunnel tubes were closed for traffic 

 

• Demolition and reconstruction 
 

• Testing of new technical installations and control & operating system 
 

• Training and exercising of tunnel personnel and emergency 
response services 
 

• Building permit and opening permit, issued by the local 
authorities (municipality of Velsen) 

3. Scope refurbishment 
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4. Traffic management during refurbishment 
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4. Traffic management during refurbishment 
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Diversion of traffic 
through nearby 
Wijker Tunnel (A9); 
1 extra lane per 
direction to 
facilitate this 
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4. Traffic management during refurbishment 
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Various extra 
temporary connections 
between the A22 and 
A9 to reduce travelling 
time to/from the 
Wijker Tunnel 
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4. Traffic management during refurbishment 
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Increased incident 
response regime 
(tow trucks) to limit 
congestion caused 
by broken down 
vehicles, collisions 
etc. 
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4. Traffic management during refurbishment 
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Stimulation to use 
other means of 
transport: train, 
bicycle, etc. 

Keeping the traveller 
informed and receiving 
feedback through 
(social) media 
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5. Some impressions 

Increase of height clearance 

(0.12m ≈ 4.5 inches) by: 

 

Tunnel ceiling: removal of ceiling ridges 

   

Tunnel floor: removal of old concrete 
road pavement underneath asphalt 
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5. Some impressions 

Refurbishment Velser Tunnel 20 

Dedicated grinder to remove ceiling ridges 
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5. Some impressions 
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Tunnel protection construction (“Gate Keeper”) 
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5. Some impressions 
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Closing of old ventilation holes (2,200 holes) 
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5. Some impressions 
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New ventilation 
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5. Some impressions 
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Cutting out emergency exits 
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5. Some impressions 
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Cross-passage 
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6. Point of interest: Ventilation concept 
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East Tube 

West Tube 

Tunnel 
ventilation 

units 

Cross 
passages with 
over-pressure 

ventilation 
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6. Point of interest: Ventilation concept 
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6. Point of interest: Ventilation concept 
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East Tube 

West Tube 

B 

A 

Initial concept 

1 

2 

C C C C C 

Ventilation A 
driving out 

smoke in traffic 
direction 
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6. Point of interest: Ventilation concept 
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Ventilation B preventing 
smoke short cut via 

tunnel portal 
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6. Point of interest: Ventilation concept 
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Over-pressure ventilation 
C preventing smoke 
entrance in cross-

passage when 
emergency exit door “1” 

is opened 
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6. Point of interest: Ventilation concept 
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Pressure difference ventilation B and A 
preventing smoke short cut through 
cross-passage when emergency exit 

doors “1” and “2” are opened 
simultaneously 
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6. Point of interest: Ventilation concept 
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East Tube 

West Tube 

B 
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1 
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PROBLEM: Further analyses and tests 

showed that smoke short cut couldn’t be 
prevented in case of relatively small fires 

(5 MW), because of lack of chimney 
effect (that would lower pressure 

ventilation A in smoke zone) and because 
of higher traffic resistance in incident 

tube (neighbouring tube being cleared of 
traffic for evacuation) 
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6. Point of interest: Ventilation concept 
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Trucks simulating traffic 
resistance 

Smoke in cross-passage Tested ventilation scenario’s 

Impression of smoke tests 
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6. Point of interest: Ventilation concept 
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6. Point of interest: Ventilation concept 

Refurbishment Velser Tunnel 35 
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B’ 

Ventilation B’ to create counter pressure / 
over pressure relative to the incident tube, 

preventing smoke short cut via cross-
passage when emergency exit doors “1” 

and “2” are opened simultaneously 
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6. Point of interest: Ventilation concept 
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B 
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B’ 

Probability of smoke short cut via 
tunnel portal is low in case of 

Velser Tunnel, because of long and 
high wall between the tunnel tubes, 
thus allowing for counter ventilation 
B’ (that completely blocks air flow 

of ventilation B) 
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7. Result 
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The end result 
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7. Result 
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Parade of old-timers at the re-opening of the tunnel 
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Thank you for your attention! 
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