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MMOPP

• Mathematical Modelling of 
Pavement Performance

• Design at three levels:
–Pavement catalogue
–Analytical-empirical method
–Simulation and optimisation



Design by simulation

• Models for:
–Pavement: longitudinal profile, 

thicknesses, E-values
–Load: reaction between wheel and 

pavement
–Climate: temperature and E-value
–Pavement response: stress, strain, 

deflection
–Asphalt deterioration
–Permanent deformation



Design by simulation

• For 300 mm pavement sections:
–Geometry: surface level and layer 

thicknesses
–Materials: E-values
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Load simulation

Suspension system

Axle
 

and wheel



Variation of load



Climate model

• Material E moduli in different 
climate seasons

• Depth of frost penetration



Climate seasons

Period Days Temperature E1 E2 E3 Em

- - oC factor factor factor factor

Winter 49 -2 4 4.2 10 20

Winter thaw 10 1 3.7 0.33 10 20

Spring thaw 15 1 3.7 0.67 0.7 0.6

Late spring 46 4 3.1 1.0 0.85 0.8

Summer 143 20 1.0 1.0 1.0 1.0

Heat wave 10 50 0.3 1.0 1.0 1.0

Fall 92 7 2.6 1.0 1.0 1.0



Climate model
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Response model

• Method of Equivalent Thicknesses
• 4-layer system



Structural deterioration 
(crackring)
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Permanent deformation

Anvendt model:
Alene Fase 1 & 2
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Plastic strain models
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Asphalt modulus variation



Roughness variation



Rut depth development



Relative asphalt modulus



Roughness development - 1
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Roughness development - 2

0

1

2

3

0 2 4 6 8

Existing roughness (IRI)

N
ew

 ro
ug

hn
es

s 
(IR

I)


	Performance Prediction Models in MMOPP
	MMOPP
	Design by simulation
	Design by simulation
	Load simulation
	Variation of load
	Climate model
	Climate seasons
	Climate model
	Response model
	Structural deterioration (crackring)
	Permanent deformation
	Plastic strain models
	Asphalt modulus variation
	Roughness variation
	Rut depth development
	Relative asphalt modulus
	Roughness development - 1
	Roughness development - 2

