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Paper tngpoweed Perfoimance Evaluation of Road

Pavements by Using Measur e

Part 1.

General introduction;

Quality and importance of road infrastructure in SA,
Trucks on our road infrastructure;

Truck tyre loading and stresses;

Stress-In-Motion (SIM) Technology;

Typical Stress-In-Motion (SIM) Data;

Part 2:

Equations for mechanistic road analysis;

Analysis for multiple loading;

Strain Energy of Distortion (SED);

Worked Examples and Analytical Results;
Summary of research findings;
Recommendations. :
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Road Freight Network
in Comparison to
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Backgroundé

A SA: 750 000 km of roads - 20 % paved;

A Road Pavement Engineering critical for upgrade &
sustainability of road infrastructure;

A Locally developed Stress-In-Motion (SIM) study part
of thls process;

various sections within the road pavement
structure were determined i good promise !;
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Freight TransporMd®SAin S
Logistics Report, 2007).

A The 4" annual State of Logistics Survey for SA
Indicated that total land transport accounted for
1,5 billion tonnes, with recent growth of higher
than 5 per cent, mainly captured by the road
transport sector, as opposed to the rail sector
carrying only 0.2 billion tonnes.
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Freight Transpo-rd®SAi n S
Logistics Report, 2007).
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Figure 1. Historical freight transport data (CSIR, 2007).CSiR
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Traffi ¢ Vol umes and RO

A Traffic volumes on our national highways are at all
time highs, for example, N3 has already carried
the equivalence of 20 years of traffic over the
last two years. (..2007..)

Maily, newspapers carry articles on potholes and
other road shortcomings which cost motorists in
excess of R200 billion a year (News24, 2008).

It is therefore not surprising that there have been numerous calls
for extensive revision of important parts of the SA road pavement
design method in order to cope with the new traffic realities,

amongst other factors.
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BGrowth in Heavy Vehicl

A In terms of growth in HVs on the toll portion of the
road, the rate was approximately 8 per cent
since 2002-2007, 20 per cent 2006-2007, and
almost 40 per cent between February and
October 2007.

highest growth and HV composition in SA (Le
Roux, 2007).
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More Specifilc

To To o I»

o

South African Roads, Trucks @ Road Damage;
Introduction into Stress-In-Motion (SIM) technology;
Tyre Studies with Heavy Vehicle Simulator (HVS);

Full Scale SIM Testing @ N3-Traffic Control Centre
(TCC) -Heidelberg, SA @ typical SIM Results;

Implications for Road Surface Design and Road
Preservation/Protection T Analytical Evaluations..

Summary, Conclusions and Recommendations
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VehicleTyrePavement Interaction:

STRESSNMOTION (SIM)

Technology

SOUTH AFRICAN MAJOR ROAD NETWORK
N/ Freeways and National Routes (approx 12 433 km)

Main Provincial Roads (approx 42 569 km)
Secondary provincial Roads (approx 77 214 km)
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Thin Asphalt Surfacings (30 mm to 50 mm) on
crushed rock: Economical in dry regions.
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From: http://www.i-traffic.co.za/index.php?g=cameras
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At Buccleuch
2008/11/13; 17:05:40

North of Buccleuch facing South
2008/11/13; 17:05:40
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FIGURE 1
AVERAGE VEASURED TYRE INFLATION PRESSURE DISTRIBUTIONS

OF HEAVY VEHICLES (AXLE LOADS > 7 000 kg) ON ROADS
ci/capsart.wimf IN THE PROVINCE OF GAUTENG, SOUTH AFRICA
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POTHOLES -
Water & Loads ...
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BATyres and Road St

Wheel Load Maintenance Actions
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Load Distribution Pattern
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oSectometero
S. Eckens, 1928

The “sectometer” was levelad (Figure -I.uml the hirdghit of the springs=
were measured with nine inch micromeoter ealipers (Figure 1), The
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Figure 5§

maching was now in position for the impression and also for the detor-

]
mination of the load distribution. GI R
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| Gautrans Heavy Vehicle Simulator (HVS) Mark IV+:
Loading Device for Controlled loading tests on roads..
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8 | OADS & STRESSES FROM TYRES:
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Stress-In-Motion testing with HVS
Dual Load Configuration T Twin SIM pads
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TYRE DEFLECTI ON & TYRE PRI
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TYRE DEFLECTI ON & TYRE PRI

315/80 R22.5 HVS Tyre:
Overloaded \
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Tyre Contact Patches:
(sqguare not
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Tyre Tested 12R22.5 (HP3000 P.R. 152/148L TREADED)
Irflation Pressure = 950/ 520 kPa Meazured Vertical Total Load = 99.5 kN
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Longitudinal PAD 1 (G50kPa)

Lateral (Pin1-21,;21-1)

Fiename - HVS 16 Tag (hvs daulspChim)
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Assumption of Tyre Loading - Pavement Design
Modeling:

"

- Circular; Tyre Loading, P (kN)
- Variable Vertical load;
- Variable pressure,
but UNIFORM &

No Shear Forces

e e —

Uniform Contact Stress, q (kPa)




Dual Tyre:3D-Cont act Stresses
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@ Typical SIM 3D Data Sets - Variable loading:

3D1 Z,X)Y -
Contact Stresses:

Variable loads:
315/80 R22.5 Tire
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TYRE LOAD

TYRE INFLATION PRESSURE > .R
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