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Foreword

This Draft for Development has been prepared under the
direction of the Road Engineering Standards Policy
Committee.

Current methods of designing bituminous mixtures for
highways are relatively crude simulative tests. It is essential
for future development that more fundamental tests are
standardized so that research and development work
carried out in different laboratories throughout the
country yields results that are comparable and able to be
co-ordinated for standardization purposes. This Draft

for Development is a simple compression test at low
strain, readily performed by a control laboratory.

The parameters determined by this test will give a measure
of the deformation resistance of the material and will
provide data for use in pavement design.
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This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of
publications and should be applied on this provisional
basis, so that information and experience of its practical
application may be obtained.

A review of this Draft for Development will be carried out
not later than two years after its publication. Notification
of the start of the review period, with a request for the
submission of comments from users of this Draft for
Development will be made in an announcement in the
appropriate issue of BS/ News.

According to the replies received, the responsible BSI
committee will judge whether the Draft for Development
can be converted into a British Standard or what other
action should be taken.

Observations which it is felt should receive attention
before the official call for comments will be welcomed.

These should be sent to the Secretary of BS| Technical
Committee RDB/36 at the BSI Head Office address as
shown on the back cover.
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Method

1 Scope

This Draft for Development describes a method for measur-
ing the resistance to permanent axial deformation or creep
stiffness of asphalt and coated macadam materials at
temperatures and stresses similar to those experienced by
these materials in roads. The method is applicable to
samples of wearing course, basecourse and roadbase.

NOTE. The titles of the publications referred to in this Draft for
Development are listed on the inside back cover.

2 Purpose

The method is used to:
{a) rank bituminous mixes, on the basis of creep
stiffness, as a guide to relative performance in the
pavement;
(b) obtain data for estimating the deformation in the
wheelpath of pavements.

3 Definitions

For the purpose of this Draft for Development the
definitions given in BS 598 : Part 100 apply, together
with the following.

3.1 compressive strain. The compressive strain €, of the
test specimen is calculated from the measured deforma-
tion, and is given by the following equation:

Ah
€m,(t, ) = “he
where
€m, (¢, T) is the compressive strain caused to the

specimen during the loading time ¢ (in s) at
temperature T (in °C);

ho is the original distance between specimen
loading surfaces;
Ah is the axial deformation (change in distance

between specimen loading surfaces).

3.2 creep stiffness of the mix. The creep stiffness of the
mix S, (in kPa) is calculated from the fotlowing equation:

g

Sm(e,T)= T - o
ml ’

where

Sm,(t, T) is the creep stiffness of the mix at a loading
time ¢ (in s) and a loading temperature T
{in °C);

o is the applied stress (in kPa);

€m, (¢, T) is as defined in 3.1.

3.3 stiffness of the bitumen. The stiffness of the bitumen
(Sp) is determined using Van der Poel’s nomograph given
in appendix A.

NOTE. It is necessary to determine the stiffness of the bitumen
when ranking mixtures of different bitumen stiffness, when
comparing mix stiffnesses measured at different temperatures

and for estimating the deformation in pavement wheelpaths.

4 Apparatus

4.1 Loading platens

The load shall be applied to the specimen by two flat
loading platens, one connected to the loading frame and
the other to the loading system (see 4.2) via an articulated
seating to ensure axial loading (see figure 1). The platens
shall be constructed from stee! and their loading surfaces
shall have a Hardness Value (HV) > 500 when tested in
accordance with BS 427 : Part 1. To reduce the friction
forces between specimen and platen, the loading surfaces
of the platens shall have a ground super finish of 0.1 ym
to 0.2 um roughness average. For cylindrical specimens
with a diameter of 150 mm or less, and prismatic
specimens 100 mm square, the loading platens shall be
170 mm in diameter. The distance between the platens
shall be continuously adjustable over a minimum range of
15 mm to 150 mm.

The finish of the platens shall be checked annuaily or
whenever damage, e.g. scratches or rust, is evident. Minor
blemishes may be removed by rubbing with P600 grit
silicon carbide paper.

4.2 Loading system

The capacity of the loading system shall be at least 2.3 kN,
and shall be arranged so that the load can be applied
smoothly at the start of the test. Specimens of different
jengths shall be accommodated by adjusting the position
of either platen, e.g. by incorporating a screw and lock-nut
into a platen loading rod.

The stress applied during the test shall be 100 £ 1 kPa.

The apparatus shall be a grade 2.0 machine in accordance
with BS 1610 : Part 2.

4.3 Deformation measurement

Axial deformation of the specimen shall be determined,
regularly, by measuring the change in distance between
the loading platens, using either a dial gauge or an
electrical displacement transducer with a range equal to
or greater than 10 mm with an accuracy of 0.005 mm.

4.4 Constant temperature enclosure

The constant temperature enclosure shall consist of a bath
of water, or a cabinet with forced air circulation, in which
specimens are preheated and in which the creep stiffness
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