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Additional significant benefits will be inputs to more effective vehicle design and
network management.

Participation:

16 COST Countries: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Hungary, Iceland, Netherlands, Norway, Portugal, Slovenia, Sweden,
Switzerland, United Kingdom.

Old Current Near Far
Future Future

I: 205315 E :I 295215 |: j 385 Dt ;

¥
t
3
1

| 385 1 tyres with
E; ] smalier D 1owarhigher
; ’ diameter ; inflation :
Dv D tyres D ; pressures |
g f i
| H
0 0O o
1 i B

Fic. 1. Developments in tyre technology for heavy goods vehicles.
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The work of the action is being carried out in seven separate tasks:
Tasks 1 & 2 Literature review and analysis

Task 3 Further experimental work
Task 4 Vehicle Operating Cost models
Task 5 Non-pavement effects

Task 6 Assessment of overall effects
Task 7 Case studies

2. TASK 1 AND 2: STATE OF THE ART

Responsible for Task 1 and 2 are C. Molzer and C. Hochreiter of Technical
University Vienna, Austria.

These tasks deal with the literature survey and state-of-the-art review. The
literature review contains references to different aspects of tests, evaluations and
studies of the use of wide-base single tyres. More than 250 references are accessi-
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ble free of cost in the form of a database via Internet, either through the COST
334 homepage
http://www.cordis.lu/cost-transport/home.html
or directly via the homepage of the Technical University of Vienna where the
database resides and is serviced by
http://www.istu.tuwien.ac.at/cost334/cost334.html.

3. TASK 3: PAVEMENT WEAR EFFECTS

Responsible for task 3 is E. Vos of DWW, the Netherlands.

With regard to the possible future developments in tyre technology it was
necessary to define a programme of experimental work. Additional to the state-
of-the-art review, an extensive trial programme is being carried out (Fig. 2). For
the future situation, the following aspects had to be taken into consideration:
There is an increasing range of wide-base single tyres on towed axles, which
can be used as well on steering — and driven axles. Therefore, presumably, the
diameter and inflation pressure of the tyres differ.

Fi1G. 2. Test truck for pavement wear effects, TU Delft.
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In order to test the effect of the varicus types of tyres on the different pave-
ment structures, tests with the following parameters are performed.

— tyres: dual: 275/80 R 22.5, 295/60 R 22.5, 295/80 R 22.5, 315/80 R 22,5

single: 385/65 R 22.5, 495/45 R 22.5,

— inflation pressure: 6.5, 7, 8, 9 and 10 bar,

— pavements: thin [100 mm], medium [200 mm] and thick [300 mm],

- kind of damage: cracking and rutting,

- temperature: 20° C, 22° C, 40° C, 50° C,

— axle load level: 9 t and 11.5 t.

The following organisations participate in this experimental projects:

— DWW, Netherlands (Lintrak),

— Michelin/LCPC, France (Manege),

- TRL, UK (PTF),

— LNEC, Portugal (Finite-element programme),

— VTT, Finland (HVS).

Additionally, the following aspects had to be taken into consideration:

— tyre characteristics,

- translation to real world conditions of loading,

— unequal load-sharing between tyres on dual assemblies,

- different inflation pressure and effects of under- and over-inflation and

— differences in dynamic loadings.

The experimental work is still on the way. Therefore so far, no results can be
offered.

4. Task 4: VOC — VEHICLE OPERATING C0OST MODELS

Responsible for Task 4 is R. R. Addis of TRL, United Kingdom.

Vehicle Operating Cost Models have to fulfil different demands:

— Requirement to assess benefits to operators;

~ Requirement to apply to European conditions;

— Sensitivity of the cost model to various input parameters;

— Availability of the cost model (commercial, public domain, etc).

A sensitivity study was made by K. P. Glaeser from “Bundesanstalt fiir
Strakenwesen” (BAST), Germany. He used the so-called Mercedes Benz VOC-
Model which is widespread in the management of many vehicle fleets. Calcula-
tions were made for the most common vehicle in Europe, which is the tractor
semitrailer configuration. The wheel and tyre assemblies used for calculations in
the sensitivity study are listed in Fig. 3.



EFFECTS OF WIDE SINGLE TYRES AND DUAL TYRES 265

40 tonnes gvw

LN B

1. Old case: S T T T 7T
11R22.5 2X 11R22.5 3 AXLES X 11R22.5

2. Recent case: S T T T 7T
295/80R22.5 2 X 295/80R22.5 3 X 295/80R22.5

3. Current (Base)

case: S T WSWSWS
295/80R22.5 2 X 295/80R22.5 3 AXLES X 385/65R22.5

4. New case: S wSs WSWSWS
315/70R22.5 495/45R22.5 3 AXLES X 385/65R22.5

F1G. 3. Scenarios for the sensitivity study.

In the sensitivity study, the so-called current (base) case and the new case
of tyre use were compared. In the first place it was necessary to check the
sensitivity of the VOC-Model. A number of preconditions had to be set, e.g. the
rolling resistance, the share of rolling loss on different axles, the share of rolling
loss on all losses in long distance transport, the changes in pay-load, the costs
for fuel, oil and maintenance, etc. The model proved to be sensitive enough to
respond to variations of wheel and tyre types. For example the differences in fuel
consumption for the current case and the new case could be calculated in this
way.

Additional VOC-Models and different truck types still have to be checked.
Furthermore the variable costs within the different countries of the EU will have
to be considered.

5. TASK 5: NON-PAVEMENT EFFECTS

Responsible for Task 5 is W. Hahn of University of Hanover, Germany.
Task 5 has got two main parts. Part one relates to the vehicle driving be-
haviour and the vehicle safety. Following aspects are important here:

- Lateral Stability (e.g. Manoeuvrings, Roll Over),
- Safety (e.g. in case of Tyre Failure),
- Vertical Stability (e.g. Axle Load, Load Distribution) and

- Longitudinal Stability (e.g. Stopping Distance).
The second part relates to the environmental effects and deals with:
























