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LAYOUT OF PRESENTATIONLAYOUT OF PRESENTATION

ÂÂ South African Roads, Trucks @ Road Damage; South African Roads, Trucks @ Road Damage; 

ÂÂ Introduction into StressIntroduction into Stress--InIn--Motion (SIM) technology;Motion (SIM) technology;

ÂÂ Tyre Studies with Heavy Vehicle Simulator (HVS);Tyre Studies with Heavy Vehicle Simulator (HVS);

ÂÂ Full Scale SIM Testing @ N3Full Scale SIM Testing @ N3--Traffic Control Centre (TCC) Traffic Control Centre (TCC) --

Heidelberg, SA @ typical SIM Results;Heidelberg, SA @ typical SIM Results;

ÂÂ Implications for Road Surface Design and Road Implications for Road Surface Design and Road 

Preservation/Protection Preservation/Protection ïïAnalytical Evaluations..Analytical Evaluations..

ÂÂ é.é.

ÂÂ Summary, Conclusions and RecommendationsSummary, Conclusions and Recommendations
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Freight Transport in SA (CSIR Logistics Report, Freight Transport in SA (CSIR Logistics Report, 

2007).2007).
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SOUTH AFRICAN SOUTH AFRICAN 

MAJOR PAVED MAJOR PAVED 

ROAD NETWORK ROAD NETWORK 

~ 20 000 km~ 20 000 km



RMPD Seminar, March 4, 2009 at CSIR 5

7 700 km National 

Roads in SA of

Freeway/Expressway 

standard

7 700 km National 

Roads in SA of

Freeway/Expressway 

standard
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Thin Asphalt Surfacings (30 mm to 50 mm) on 

crushed rock: Economical in dry regions.

Thin Asphalt Surfacings (30 mm to 50 mm) on 

crushed rock: Economical in dry regions.
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Heavy Vehiclesé.Heavy Vehiclesé.



ÅSA: 750 000 km of roads - 20 % paved;

ÅPavement Engineering critical for upgrade & 

sustainability;

ÅStress-In-Motion (SIM) study part of this process;

ÅPaper report on major 6 week R&D SIM study on 

National Road (N3);

ÅIncluded DAW 50 and Static Scale (1 245 paired  (1 245 paired  

data sets);data sets);

ÅSIM: 2 292 Truck, 12 830 Axles, 45 165 tyres2 292 Truck, 12 830 Axles, 45 165 tyres

measured;

ÅSample of 1 090 tyres1 090 tyres for Inflation pressure (March 

2003);

Paper today:Paper today:

Improved Performance Evaluation of Road Pavements by Using Improved Performance Evaluation of Road Pavements by Using 

Measured Tyre LoadingMeasured Tyre Loading
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Truck Classification

7-Axle: 1222 or 12211 or 

1231

45%

6-Axle: 123 or 11211 or 

1122 or 12111 or 1212 or 

1221

21%

5-Axle: 122 or 11111 or 

1121 or 113 or 1211

4%

4-Axle: 112 or 1111 or 

121 or 22

3%

3-Axle: 12 or 111

4%

2-Axle: 11

18%

8-Axle: 1223 or1232 or 

12212 or 12311

5%

2-Axle: 11 3-Axle: 12 or 111

4-Axle: 112 or 1111 or 121 or 22 5-Axle: 122 or 11111 or 1121 or 113 or 1211

6-Axle: 123 or 11211 or 1122 or 12111 or 1212 or 1221 7-Axle: 1222 or 12211 or 1231

8-Axle: 1223 or1232 or 12212 or 12311
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~ 20 % 

Increase

in 

20 Years

Truck Tyre Inflation Pressure in South AfricaTruck Tyre Inflation Pressure in South Africa



N3 TCC - SELECTED HEAVY VEHICLE (HV) TRUCK TYRE PRESSURE DATA

 (26 Feb 2003 - 06 March 2003)
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GVM/GCM-SIM N3 TCC - 2003

RESULT RATINGS 1 AND 2 (n = 2 297)

[2 Sept - 17 Oct 2003]
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ALL TYRES MEASURED: n = 45 227 (This Study) - N3 -TCC-2003
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Tyre Massé..Tyre Massé..
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Tyre Pressure DataéTyre Pressure Dataé

 

NORMAILIZED SAMPLE OF HEAVY VEHICLE (HV) TRUCK TYRE PRESSURE DATA
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Vertical Stress Cumulative Frequency Vertical Stress Cumulative Frequency ïïN3N3-- 20032003



RMPD Seminar, March 4, 2009 at CSIR 17

EXAMPLES OF ROAD SURFACE FAILURES..

Fatigue Cracking and aging

Delamination..

Longitudinal Flow of AsphaltLongitudinal Flow of AsphaltLongitudinal Flow of AsphaltLongitudinal Flow of Asphalt
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Road Damageé.Road Damageé.



RMPD Seminar, March 4, 2009 at CSIR 19

òòSectometerSectometeròò

S. Eckens, 1928S. Eckens, 1928

Modern Tyre ScienceéModern Tyre Scienceé
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Vehicle-Tyre-Pavement Interaction:

STRESS-IN-MOTION (SIM)

Technology

Vehicle-Tyre-Pavement Interaction:

STRESS-IN-MOTION (SIM)

Technology
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425 /65 R22.5 HVS Tyre on SIM System425 /65 R22.5 HVS Tyre on SIM System
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StressStress--InIn--Motion testing with HVS Dual Load Configuration Motion testing with HVS Dual Load Configuration 

ïïTwin SIM pads Twin SIM pads --
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StressStress--InIn--Motion testing with HVS Dual Load Motion testing with HVS Dual Load 

Configuration Configuration ïïTwin SIM pads Twin SIM pads --



Tyre Deflection & Tyre Printsé Tyre Deflection & Tyre Printsé 
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315/80 R22.5 HVS Tyre: 315/80 R22.5 HVS Tyre: 
OverloadedOverloaded

Tyre Deflection & Tyre Printsé Tyre Deflection & Tyre Printsé 



RMPD Seminar, March 4, 2009 at CSIR 26

Quad SIM Pad Testing at WeighQuad SIM Pad Testing at Weigh--Bridge Site:Bridge Site:

N3 North N3 North ïïHeidelberg Traffic Control CentreHeidelberg Traffic Control Centre
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MULTIMULTI--DECK SCALE DECK SCALE -- National Road 3 (N3National Road 3 (N3

-- Heidelberg Traffic Control Centre Heidelberg Traffic Control Centre --
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DAW 50 SCALE DAW 50 SCALE -- National Road 3 (N3)National Road 3 (N3)

-- Heidelberg Traffic Control Centre Heidelberg Traffic Control Centre --

SIMSIM
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Quad (full) SIM pad configuration at Quad (full) SIM pad configuration at National National 

Road 3 (N3) Road 3 (N3) -- Heidelberg Traffic Control Centre Heidelberg Traffic Control Centre --



RMPD Seminar, March 4, 2009 at CSIR 30

SIM systems SIM systems at National Road 3 (N3)at National Road 3 (N3)
-- Heidelberg Traffic Control Centre Heidelberg Traffic Control Centre --

  

  

 


