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EXTENT OF PROVINCIAL
(RURAL) ROADS

U Extent of thenonurbanprovincial road
network in SA is 580 000 km;

U 300 000 km of gravel roads;
U 57 000 km surfaced (paved) roads;
U Note: 6 713 km National Roads;




CONDITION OF PROVINCIAL
(RURAL) ROADS

U Note: Current value dll provincial roads is R 205 bn
(23 % of GDP);

U Only 31 % ingood to very goodondition;
U Approximately 40 %poor to very poorcondition;

U Therefore, immmediate risk to loose R 80 bn of provincial
road infrastructur@é condition worsening by the day
loosing approx. R 10 bn annualioose ALL provincial
roads in 1Q 15 years !,

U Deep rural connectors or access roads meoTm
economiassue.
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Truck Tyre Inflation Pressure in South Africa:
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FIGURE 1
AVERAGE VMEASURED TYRE INFLATION PRESSURE DISTRIBUTIONS

OF HEAVY VEHICLES (AXLE LOADS > 7 000 kg) ON ROADS
c:lcapsaft.wmf IN THE PROVINCE OF GAUTENG, SOUTH AFRICA




| believe that part of
the problem is that :

0 | Pavement Engineering, worldwide today,
the representation of pneumatic
tyre/pavement contact stresses Is
by using a circular disc

of uniformly distributed pressure,

than the tyre Inflation
pressureo
.Strong Indications suggests that this
may be far from real - world conditionsée .




ACCELERATED PAVEMENT TESTING 061999 INTERNATIONAL CONFERENCE

HVS Mark IV+




ACCELERATED PAVEMENT TESTING 61999 INTERNATIONAL CONFERENCE

Vehicular Load Modes

Static Loading (SL)
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NEW HVS MkIV (PLUS): TYPICAL DYNAMIC LOAD
HISTORY
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ACCELERATED PAVEMENT TESTING 061999 INTERNATIONAL CONFERENCE

Dynamic Load (HVS Mk IV Plus)




ACCELERATED PAVEMENT TESTING 061999 INTERNATIONAL CONFERENCE

‘Moving Dynamic Load




ACCELERATED PAVEMENT TESTING 061999 INTERNATIONAL CONFERENCE

Uni-directional Load




ACCELERATED PAVEMENT TESTING 61999 INTERNATIONAL CONFERENCE

Permanent Surface Deformation
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11.00 - R22.5 RADIAL HVS TYRES
I (AFTER CULLINAN ROAD 2388 TESTS)
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315/80 R22.5 HVS Tyre ON VRSPTA



O00000Q 0000000
Instrumented [*5"0"0'0 0 of . 1000000

O0000O0
755 mm

Direction
of
Traffic

patternl.wmf




i

425 /65 R22.5 HVS Tyre ON SIM SYSTEM:
EXAMPLE OF FOOTPRINT TO FOLLOWE



CONTACT STRESS DATA (BOLD TYRE): Extreme Loading

Vertical contact stress (MPa)
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FIGURE 6 : Typical contact stress distributions measured with the VRSPTA system for a slow
moving (1,2 km/h) free rolling smooth single truck tyre (Goodyear 11.00 X 20, 14 Ply rating)



_, Vertical Contact Stress (MPa)

CONTINENTAL 11R22.5 Tyre (TREADED)

Inflation Pressure = 520 kPa Measured Vertical Load (CS) = 24 kN
Applied Vertical Load (HVS) = 40 kN Measured Vettical Load (TS) =23 kN
Average Wheel speed = 0.34 m/s Measured Vertical Total Load = 46.93 kN
Max Stress = 0.849 MPa et
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CONTINENTAL 11R225 T

Inflation Pressure = 520 kPa

yre (TREADED)

Measured Lateral Load (CS) = 0.39 kN
Measured Lateral Load (TS) =-1.1 kN

Average Wheel speed = 0.34 m/s

Applied Vertical Load (HVYS) = 40 kN

Max Stress

0.153 MPa
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CONTINENTAL 11R22.5 Tyre (TREADED)

Inflation Pressure = 520 kPa Measured Longitudinal Load (CS) =-0.42 kN
Applied Vertical Load (HVS) = 40 kN Measured Longitudinal Load (TS) = 0.89 kN
Max Stress = 0.129 MPa Average Wheel speed = 0.34 m/s
Min Stress =-0.103 MPa LD EPE—— S T
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_, Vertical Contact Stress (MPa)

CONTINENTAL 11R22.5 Tyre (TREADED)

Inflation Pressure = 520 kPa Measured Vertical Load (CS) =61 kN
Applied Vertical Load (HVS) = 100 kN Measured Vertical Load (TS) =58 kN
Average Wheel speed =0.34 m/s Measured Vertical Total Load = 119.5 kN
Max Stress = 1.39 MPa H_ _f_ﬂ._.fia-—-r'“"“-x
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Lateral Contact Stress (MPa)

CONTINENTAL 11R22.5 Tyre (TREADED)

BRALCA RIS i Measured Lateral Load (CS) = 1.8 kN
Applied Vertical Load (HVS) = 100 kN Measured Lateral Load (TS) = -2.2 kN

Sl B Average Wheel speed = 0.34 m/s
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Longitudinal Contact Stress (MPa)
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CONTINENTAL 11R22.5 Tyre (TREADED)

Inflation Pressure = 520 kPa Measured Longitudinal Load (CS) =-1.3 kN
Applied Vertical Load (HVS) = 100 kN Measured Longitudinal Load (TS) = 2.4 kN

Max Stress = 0.253 MPa Average Wheel speed = 0.34 m/s
Min Stress =-0.202 MPa e ool S M
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Applied Load 35 kN at Variable Inflation Pressures 420 - 800 kPa

SIM - HVS04 Caravan Side (Tyre 11R22.5 Treaded)
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Inflation Pressure 520 kPa at Variable Loads of 15 kN - 50 kN

Vertical Contact Stress (VIPa)

SIM - HVS04 Caravan Side (Tyre 11R22.5 Treaded) MPa
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SIM - HVS04 Inflation Pressure = 420kPa ; Load = 40kN (Tyre 11R22.5 Treaded)
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SIM - HVS04 Inflation Pressure = 800kPa ; Load = 30kN (Tyre 11R22.5 Treaded)
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TRUCK AXLE WITH DUAL TYRES
(DEFLECTOGRAPH - TYRE TYPE: 11.00 X 20, 14 Ply India Supertex 238}

— 300mm -_I_‘ 300mm - oot} 300mm -'H 300mm -
<_Zjllmm_>‘ _‘_lelmm_-.. - 210mm - -l 210mm B
J o \ 7 \ /[ 7 )
?
?
1#
!
H :
TRIGGERS ROAD :'
SURFACE "
!
{

A | " ] R ]
L1520 0 0 0 1 ] |

L O - S ™

PIPE FOR CABLES TO
DATA ACQUISITION

COMPUTER FIGURE 2
TYPICAL LAYOUT OF THE VRSPTA MARK Il SIM SYSTEM
SM3ORW WITH A TYPICAL TRUCK AXLE (DUAL TYRES)
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