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ESDU TECHNICAL MEMORANDA

ESDU Technical Memoranda are prepared from time to time to provide a formal means of presentation for work
that is not issued as a Data Item.  The main reasons for preparing an ESDU Technical Memorandum are as follows. 

• Much of the work done in the preparation of a Data Item, such as data correlations or analytical studies,
can be brought together in a Technical Memorandum which can then be quoted as one of the Derivations
or References in the Data Item.  Such a Memorandum therefore provides a formal record of the data or
methods given in the Data Item itself. 

• When ESDU takes on an external contract a Memorandum is used as the vehicle for formally reporting that
work.

THE PREPARATION OF THIS TECHNICAL MEMORANDUM

The work on this particular Memorandum was monitored and guided by the Performance Committee. This
Committee first met in 1946 and now has the following membership:

The technical work involved in the assessment of the available information and the construction and subsequent
development of the Memorandum were carried out under contract to ESDU by

The person with overall responsibility for the work in this subject area is C.J. Loughton, Head of Performance,
Mechanical Motion and System Dynamics Groups.

Chairman
Mr G.J.R. Skillen — Independent, UK

Vice-Chairman
Mr K.J. Balkwill — Independent, UK

Members
Mr P.V. Aidala*

* Corresponding Member

— Northrop Grumman ESID, Bethpage, New York, USA
Dr J.D. Avery — Independent, UK
Mr M. Baxter — BAE SYSTEMS, Brough, UK
Mr M. Broad — Independent, UK
Mr A. Dalton — MOD, Boscombe Down, UK
Mr G. van Es — National Aerospace Laboratory NLR, The Netherlands
Mr N.J. Herniman* — Independent, France
Mr L. Kornstaedt — Airbus Industrie, Toulouse, France
Mr D.A. Law — Civil Aviation Authority, Gatwick, UK
Mr P.E.C.S. Magalhaes* — Embraer, Brazil
Mr R.J. Orlowski* — Boeing Commercial Airplane Company, Seattle, Washington, USA
Dr P. Render — Loughborough University, UK
Mr G.E. Smith — Independent, UK
Mr R. Storey — Independent, UK
Captain D. Thomas — Independent, UK
Mr S. Tsach* — Israel Aircraft Industries, Jerusalem, Israel
Mr C.J. Turner* — Boeing Commercial Airplane Company, Seattle, Washington, USA.

Mr K.J. Balkwill — Consultant to ESDU
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ESDU TM 174
CORRELATION OF THE MICRO-TEXTURE SHARPNESS PARAMETER F1
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ESDU TM 174
CORRELATION OF THE MICRO-TEXTURE SHARPNESS PARAMETER F1

1. NOTATION, DIMENSIONS AND DEFINITIONS

1.1 Notation and Dimensions

Dimensions

parameter in correlation of micro-texture function –

Beta distribution (see Reference 3) –

inflated diameter of tyre L

water depth L

depth of groove in runway surface L

depth of macro-texture before  or after  grooving L

minimum depth of macro-texture L

functions in correlation of side-force relations –

micro-texture sharpness parameter –

upper bound of function –

effective shear modulus of tread material M/LT2

speed number –

inflation pressure in absolute measure M/LT2

pitch of grooves in runway surface L

probability of event in [  ] –

dynamic (kinetic) pressure M/LT2

pressure in the viscous region of tyre footprint M/LT2

ground speed L/T

component of velocity normal to plane of wheel L/T

inflated width of tyre L

width of groove in runway surface L

Beta distribution with parameters  and  for a given value of –

inverse of Beta distribution with parameters  and  at a given Pr –

constants in model –

loading parameter –
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ESDU TM 174

1.2 Definitions

Drainage parameter is the ratio of depth of free-standing water on and the total depth of water on and
in the surface.

Footprint is the jargon term for the interface between loaded tyre and the surface on which
it moves.

Micro-texture is defined as texture in a pavement with a wavelength less than 0.5 mm. Most
micro-texture in pavements is manifest as texture on the individual stones and/or
the finer sand in the asphalt mixture or concrete mortar.

Macro-texture is defined as texture in a pavement with a wavelength ranging from 0.5 mm to
50 mm.

is the limiting coefficient of resistance force sustained in the footprint: it is related
to the maximum shear stress sustainable by molecular adhesion.

phase angle between stress and strain in tyre compound (refer to
Equation (4.1) of Reference 2)

radian

density of tread material M/L3

drainage parameter –

reference coefficient of sliding friction –

coefficient of resistance normal to plane of wheel –

coefficient of resistance normal to plane of wheel on dry runway –

reference coefficient of skidding friction normal to plane of wheel on
dry runway

–

coefficient of resistance normal to plane of wheel on wet runway –

effective porosity of surface –

function used in Equation (2.1c) –

yaw angle –


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