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Bearing capacity
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‘The maximum axle load a road can handle over a period of time (the design period), while the 

condition of the road with normal maintenance does not fall below a defined acceptable limit 

(N200, Statens vegvesen).’ 

Surface Curvature Index (SCI) = d0 – d20

Base Curvature Index (BCI) = d90 – d120 



Why temperature?
LTPP Guide to Asphalt Temperature Prediction and Correction (FHWA-RD-98-085)

With the trend toward mechanistic-empirical design methods, methods to adjust the pavement response for 

temperature are needed (1993).

Same section, over the yearSame section, over the course of a few hours



Hot Mix Asphalt
Portland Cement Concrete

Unbound Granular Materials
Soils/Embankment Materials

New Materials Analysis

Temperature and moisture.

Climate / Environment Analysis 

Truck classification and volume

Traffic Analysis

Mechanistic Empirical (M-E) design 

Traffic

Climate Materials



No! However, a simple empirical formula 

developed 40 years ago is used and 

gives relatively acceptable results. 

Do we consider the effect of 

temperature in bearing capacity 

calculations

Limitations

• Old-fashioned view to road design and 

technology

• Lack of enough information about the 

existing roads

• Limited resource and relevant 

research

Why we are limited to old-

fashioned equations

There will be a shift in the future 

towards M-E design method: 

ERAPave PP software (VegDim)   

Do we use M-E design method?

By performing Falling Weight Deflectometer 

(FWD) and presenting FWD parameters as 

well as using the equation to obtain the value 

as bearing capacity

How do measure and present structural 

condition of roads? 
Current situation in Norway

Structural condition

Temperature effect

Design criteria

Project research questions
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Review of the literature
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Reviewing the relevant literature in Norway and around 

the world

Master thesis of Jørgen Sletten (Sp: Helge Mørk):

‘Temperaturkorreksjon av nedbøyningsmålinger på vei’

PhD thesis of Erling Sletten (developer of the bearing 

capacity formulas), 1982:

‘Vegers Bæreevne’

Possibilities for development of the 

current equations



Objectives:

• Validation and comparison of data, 

particularly with FWD

• Finding possible correlations based on 

the measurements

• Further analysis of additional data 

from Raptor

You can simply 

impress your 

audience and add 

a unique zing and 

appeal. 

Measurements 

with FWD, Raptor, 

and TSD
On four same stretches



Test stretches
Fv 704 S2 D1 m0 to 2850

Fv 705 S1 D1 m540 to 3190

E14 S1 D1 m1700 to 2200

E14 S2 D1 m0 to 4000



Round 2
Asphalt temperature: ~ 15.5 °C
Air temperature: ~ 9.6 °C

Measurements with FWD
Several times on the same stretches, different temperatures

FWD

Round 1
Asphalt temperature: ~ 5.5 °C
Air temperature: ~ 3.4 °C

Round 2
Asphalt temperature: ~ 6 °C
Air temperature: ~ 2 °C

Round 1
Asphalt temperature: ~ 16 °C
Air temperature: ~ 9.6 °C

Round 2
Asphalt temperature: ~ 15 °C
Air temperature: ~ 15 °C

Round 1
Asphalt temperature: ~ 19 °C
Air temperature: ~ 11 °C

Round 2
Asphalt temperature: ~ 6.5 °C
Air temperature: ~ 3.5 °C

Round 1
Asphalt temperature: ~ 21 °C
Air temperature: ~ 13 °C



Present data
Fv 6612 S1 D1 F1

Round 1
Asphalt temperature: ~ 19 °C
Air temperature: ~ 11 °C

Round 2
Asphalt temperature: ~ 15 °C
Air temperature: ~ 15 °C



Present data



Possibilities for development

Calibrating the formulas that we 
currently have based on available 

and more measurements

Use of temperature prediction models (e.g., 
BELLS), correlation analysis, calibrating 

based on Norwegian data

Carrying out core drilling to determine 
pavement information (e.g., layers 
thickness) to include E-modulus in 

estimation and consequently performing 
backcalculation analysis

Use of backcalculation, determining 
deflection factors, calculating E-

modulus, and calibrating  

Practical / 

national level Project level



Project status

Few field tests Data collection,

Comparison 

and needs  

analysis

Delivery of the 

project report

More field tests Final tests and 

data analysis

Defining 

research 

questions

Literature

review

Here now



Limitations / risk factors
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Lack of enough information on the road's construction

Challenges with performing FWD on E6 (main roads)

Carrying out FWD measurements is costly

Limited test area cannot be a good representative of 

whole Norway

What do you think … ?



Thank you!


