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Durable heavy-duty pavements
Design of heavy-duty pavements
◦ Structural design: type and frequency of traffic, type of soil

◦ Choice of material

◦ Dowels, reinforcement

◦ Position of joints

Some case studies – eye for detail!



Design of rigid pavements by the
Westergaard method
- full support



Determining the impact of the load
- Impact of adjacent wheel

- dynamic factor: cornering, accelerating, braking and surface unevenness 

- Channelisation and wander

@ Pianc



Design of heavy-duty 
pavements: loads





Tyre pressure and impact 
on soil



Soil resistance

In practice, k (Westergaard) (in N/mm³) is determined by means 

of a plate test with a plate of diameter 760 mm.

Comparable with classic plate test (M1 in N/mm²):

• diameter 159.6 mm or area of 200 cm² for fine soils (clay, 

loam) and gravel up to 40 mm

• diameter 309.0 mm or area of 750 cm² for sand and crushed 

stone larger than 40 mm

q = k.w



Wandering or 
channeling



The airport of 
Zaventem -
Apron
Doweled concrete pavement

Asphalt interlayer

Lean concrete



Expansion joints



The need of expansion
joints







Riga airport







Respect geometry!



Kristalpark Lommel – Belgium  -
40 cm thick concrete, placed in two layers



But… 
joints only cut over few cm



Depth of saw cut: at least
1/3 of total thickness



Joint filling material – to
prevent water infiltration from
the top



Quality of the base layer



The advantage of a 
durable structure

Quality of base layer: by
preference lean concrete

Placement of asphalt interlayer: 

- protection of base layer

- placement of dowels/tie bars

- adherence between pavement
and base layer

- lower risk of reflective cracking



Joint layout and execution



CRCP, Lanaken, Belgium
Lanaken, multimodal container platform 650m x 35m
◦ Ring beam – together with gutter

◦ Advantages: high resistance to heavy traffic, no maintenance of 
transverse joints, no expansion joints
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Conclusions
Design of heavy duty concrete pavements:

- good load distribution: by preference rigid pavement with dowels on rigid base layer with
asphalt interlayer

- higher impact than road pavements: higher axle loads, dynamic loads, impact of type of vehicle 
and traffic

- rules for classic concrete pavements need to be respected
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