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Well known statements:

ÅñWithout Trucks America Stopsò (WTAS)           
-- American Trucking Associations (ATA);

ÅITôS NOT OUR STRONG  ECONOMY THAT 
GAVE US  GOOD ROADS -- ITôS OUR GOOD 
ROADS THAT GAVE US A STRONG 
ECONOMY !!
-- J.F. KENNEDY,  former US President

ÅRoads & Trucks = Multi  - Billion          
US$  business !! ïWithout Roads Truckers 
Stop !



GOOD ROADS LEAD TO 
PROSPERITY..

..motto of the South African Road Federation



PAVEMENT 

DAMAGEé



RUTTING



Longitudinal Flow of Asphalt



Longitudinal Flow of Asphalt



Fatigue Cracking and aging



Delamination. .



SURFACE DISINTEGRATION



Surface Disintegrationé



POTHOLES : 
Water & Loads é



Potholes & Patchingé



Potholes & Patchingé



Alligator cracking & Pumpingé



Sub-grade Failuresé.



Sub-grade Failuresé.



Skid Resistance. .



Water & Safetyé



Water & Safetyé



Average Road Roughness (QI units/km)
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Road Roughness in QI units
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VOC OF HEAVY TRUCKS AS AFFECTED BY ROAD ROUGHNESS



Typical US (Caltrans)

Pavement Design

Cost  $12.75/ sq.m

26 - 35 million ESALS :

Weak sub -grade, CBR = 5 %

G1     150 mm

AC    50 mm

G5    300 mm

High 

Quality 

Granular 

Layer 

G3     300 mm

AC   200 - 250 mm

G5    200 mm

G6    400 mm

Typical SA

Pavement Design
30 million ESALS :

Weak sub -grade, CBR = 5  %

Cost  $20.60/ sq.m

SA Designs potentially more sensitive to water !!



Thinly Surfaced Granular base 

pavement in southern Africaé.



TRUCKS NEAR RENO, NEVADA (USA)é



TRUCK DYNAMICS vs ROAD 

ROUGHNESS

ROAD ROUGHNESS (IRI)
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Traditional Approach for Pavement 

Damage based primarily on ::

AXLE LOADS



Ooopsé,,.

Functionality. . ,

Serviceability. . ,

Quality. . ,

Loads. . ,

Stresses. . ,

etc. . ,



EQUIVALENT STANDARD 

AXLE LOADS (E80)

Equivalency Factor  (F)   =
Actual axle load (P ton)

Standard axle load (8,2 ton)

d

1 E80 = 80 kN = 8 200 kg per axle

d = 4,2 but can vary from 2 to 20,

based on AASHO test &  Heavy Vehicle 
Simulator (HVS) research in SA



One OVERLOADED 

VEHICLE

18 LEGAL VEHICLES

(100% OVERLOAD)

F = ( P/ 80)4



80 - 85 % are legally loaded

15 - 20 % are overloaded
Heavy Vehicles

Heavy Vehicles

Cars

%
Damage
Result

40 %

60 %

EFFECT OF OVERLOADED VEHICLES..



COMPUTER ANALYSES

OF ROAD PAVEMENT 

STRUCTURES

V SYMPLISTIC ANALYSIS: MULTI-

LAYER - LINEAR - ELASTIC THEORY --

Loads are represented as a uniform disc;

V COMPLEX: FINITE ELEMENT  

METHOD + NON ïLINEAR - ELASTIC 

THEORIES ïLoads & Pavement Materials;



This Presentation, however, focus on:

3D - Tire/Pavement 

Contact Stresses



Stress - In - Motion
( SIM)
Technology

CSIR,  Transportek,  South Africa

This TMC -Meeting:



Stress ïIn ïMotion ( SIM)
Technology = The measurement of 3D tire/ pavement 

contact stresses from moving vehicles

CSIR,  Transportek,  South Africa
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