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*Wherever the term ‘BS test sleve’ is used in this standard, it should
be taken to mean ‘test sieve complying with BS 410",
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Foreword

This British Standard has been prepared under the direction
of the Road Engineering Standards Committee. |t is a
complete revision of the 1973 edition, which is withdrawn,
and several major changes have been introduced.

The standard now comprises two Parts:

Part 1 Specification for constituent materials and
asphalt mixtures

Part 2 Specification for the transport, laying and
compaction of rolled asphalt

In this revision the design method for wearing course
mixtures has been developed to cover the complete mixture
and Is now given equal status with the traditional recipe
method.

Part 1 is a specification for the mixed materials and for
coated chippings that are normally rolled into the surface
of asphalt wearing courses. The specification for the
aggregate composition of the asphalt is now expressed in
terms of the percentage, by mass, of the total aggregate
passing the appropriate BS test sieve*. This method is as
used in BS 4987 and obviates the need for separate gradings
for coarse and fine aggregates. Guidance information on the
selection of grades, the application of design test criteria
and recommendations for stability related to traffic
conditions is given in appendices A and B.

The requirements and recommendations for transporting
asphalt mixtures and for site work, included in the 1973
edition, have been updated and are included in BS 594 :

Part 2,

The requirements for the composition of all mixtures are
based on the testing of the constituents and of the
mixture by methods described in BS 598 and other British
Standards. Methods of test have been included in BS 598 :
Part 3 to determine the condition of the binder on coated
chippings and their rate of spread, the texture of finished
surfaces and the density of cores drilled from asphalt
surfacing. Also included for the first time is a method for
assessing the compaction performance of a new roller by
comparison with the performance of a conventional 8 t
rolier.

It has been assumed in the drafting of this Part of BS 594
that the execution of its provisions is entrusted to
appropriately qualified and experienced people.
Compliance with a British Standard does not of itself
confer immunity from legal obligations,
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Specification, Section one

Section one. General

0 Introduction

This Part of BS 694 is concerned with the specification of
the properties of the materials used to make rolled asphait
and of the mixtures derived from those materials.

Basecourse and roadbase mixtures are specified by
conventional recipe methods in clause 5. Wearing-course
mixtures are specified in two different ways, of equal status.
In clause 6 a design method is specified based on the
mechanical testing of the asphalt mixture which allows a
‘design’ binder content to be estimated. This design binder
content is normally a good guide to the amount of binder
necessary to give satisfactory mixtures and is of particular
value when dealing with aggregates of previously unknown
performance. Methods are also given for the measurement
of some physical properties of asphalt under standardized
test conditions so that its likely performance under traffic
can be predicted. The tests can also be applied to recipe
mixtures to give quantitative information, which could not
be expressed previously, for properties affecting their
behaviour in service.

The design method employs internationally accepted test
procedures and necessitates laboratory facilities and
techniques additional to those required for normal routine
compliance testing purposes.

The alternative type of wearing-course mixture specified in
clause 7 is the conventional recipe mixture which has
proved satisfactory for most applications for many years.
Customers with experience of the mixtures manufactured
by this method in their areas may well find them more
suitable for use, particularly when the correct schedule of
mixture is used.

In most applications of rolled asphalt wearing courses, it is
necessary to superimpose and roli-in coated chippings to
provide a suitable level of skidding resistance to the finished
. road. This Part of BS 594 specifies the properties of such
chippings and gives requirements for their manufacture.

BSI BS*594 PARTX1 85 MM 1lb24kbd O0L5472 & HM

1 Scope

This Part of BS 594 specifies requirements for mixtures of
hot rolled asphalt to be laid as a wearing course, a basecourse
or a roadbase for roads and other paved areas, excluding
heavy duty airfield pavements,

It also specifies requirements for coated chippings, but
excludes requirements for other properties such as polished
stone vaiue of the aggregate.

Guidance on the selection of asphalt mixtures and their
ingredients is also included,

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

2 Definitions

For the purposes of this Part of BS 594 the definitions
given in BS 892 apply together with the following.

2.1 stability. The maximum resistance to deformation in
newtons of a moulded asphalt specimen made and tested
in accordance with the requirements of clause 4 of

BS 598 : Part 3 : 1986.

2.2 flow. The deformation of the moulded specimen in
millimetres at the point of maximum resistance when made
and tested in accordance with the requirements of clause 4
of BS 598 : Part 3 : 1985,

2.3 design binder content, The binder content of an
asphalt mixture determined in accordance with the
procedure described in clause 4 of BS 598 : Part 3 : 1985,

2.4 target binder content. The nominal soluble binder
content of a wearing course mixture specified in group two,
and which is equal to or greater than the design binder
content and the specific requirements given in tables 3

and 4.

2.5 added filler. Any material substantially finer than
75 um added to the mixture in excess of that present in the
proportioned aggregate feed.
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Section two. Materials

3 Sampling and testing

NOTE. The tolerances and ranges specified in this Part of BS 694
are intended to provide for errors in sampling and testing when
carried out by a skilled operator as well as for variations in the
asphalt due to plant inconsistencies and fluctuations in the grading
of the aggregates. Attention is drawn to the difficulties inherent

in obtaining representative samples of asphalt for analysis and to
the further (usually smaller) errors in the reduction of the sample
and its analysis in the laboratory.

3.1 Binders

3.1.1 Penetration grade bitumensshall be sampled according
to the method given in BS 3690 : Part 1. Lake asphalt-
bitumen mixtures and pitch-bitumen mixtures shall be
sampled according to the method given in BS 3690 : Part 3.

3.1.2 Testing of binders shall be carried out by the
appropriate methods referred to in BS 3690 : Parts 1 and 3.
The stability and relative density of pitch-bitumen mixtures
shall be determined according to the method described in.
BS 598 : Part 3.

3.2 Aggregates and fillers

Coarse and fine aggregates and fillers shall be sampled and
tested in accordance with the appropriate methods given in
BS 812.

3.3 Asphalt mixtures

Asphalt mixtures shall be sampled and tested in accordance
with the appropriate methods given in BS 598 : Parts 1,2
and 3.

NOTE. The grading of the mineral aggregate fraction of the mixture
is determined by means of 'wet’ sieving.

3.4 Coated chippings

Coated chippings shall be sampled from the stockpile in
accordance with BS 598 : Part 1 when their temperature is
below 130 °C, and tested in accordance with the appropriate
method given in BS 598 : Part 2

In addition the flakiness index shall be determined by the
method given in BS 812 : Section 105.1 and the condition
of the binder on coated chippings and the rate of spread
of coated chippings shall be determined in accordance
with the methods given in clauses 5 and 6, respectively,

of BS 598 : Part 3 : 1988.

4 Properties

4.1 Binder

The binder shall be one of the types and grades designated
in table 1, and shall comply with the following requirements
as appropriate.

(a) Penetration grade bitumen shall comply with
BS 3690 : Part 1.

{b) Lake asphalt-bitumen mixtures shall comply with
BS 3690 : Part 3.

(c) Pitch-bitumen mixtures shall comply with the
requirements of BS 3690 : Part 3 and shall have a
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stability index not higher than 1.2 when tested in
accordance with clause 3 of BS 598 : Part 3 : 1985,

NOTE. Guidance on the selection and use of the different grades of
binder is given in appendix A.

Table 1. Designation of binders and recommended
storage temperatures

Binder | Type Grade Recommended

number storage
temperature
°c

1 bitumen 35 pen | 176

2 lake asphalt-bitumen 35 pen | 175

3 bitumen 50 pen | 165

4 pitch-bitumen 50 pen | 160

5 lake asphalt-bitumen 50 pen | 170

6 bitumen 70 pen | 160

7 pitch-bitumen 70 pen | 165

8 lake asphalt-bitumen 70 pen | 165

9 bitumen 100 pen | 165

NOTE 1. The use of grade 40 pen HD bitumen complying with
BS 3690 may be considered but caution is advised in its use as

knowledge of its in-service behaviour is limited. When used the
recommended storage temperature should be 175 °C,

NOTE 2. Prolonged storage of binders at elevated temperature
may result in hardening. Binders can also be damaged if mixed
with excessively hot aggregate.

4.2 Coarse aggregate

4.2,1 Type of coarse aggregate. The coarse aggregate shall
be material substantially retained on a 2.36 mm BS test
sieve and shall consist of one of the following:

{a) crushed rock of one or more of the following groups:

basalt, gabbro, granite, gritstone, hornfels, limestone,
porphyry or quartzite;

{b) gravel of one or more of the groups in (a) or flint;
(c) blastfurnace slag complying with BS 1047;

(d) steel slag, either electric-arc furnace or basic oxygen
slag, which shall be weathered until it is no longet
susceptible to falling. The compacted bulk density shall
be between 1700 kg/m3 and 1900 kg/m® when tested
as for blastfurnace slag.

NOTE. Other slags may be suitable aggregates for rolled asphalt but
are outside the scope of this standard,

4.2.2° Particle shape. The flakiness index shall not exceed
45 % for crushed rock and crushed gravels and 50 % for
uncrushed gravels when tested in accordance with BS 812 ;
Section 105.1.

4.2.3 Fraction passing 75 um sieve. When determined by
the ‘decantation’ method given in BS812 : Part 1, the
amount of material finer than 75 um in the coarse aggregate
shall not exceed 5 % by mass for crushed rocks and slags
and 3.5 % by mass for gravels.

NOTE 1. There is no acceptable methB@M@ﬁ%

content of aggregate but suni2 ncasure of protection is likely to be
afforded by use of the sedimentation {es@desetibad WBS B13.
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NOTE 2. This standard does not include requirements for all the
properties of aggregates, such as the polished stone value or the
aggregate abrasion value that may be required to control skidding

4.3 Fine aggregate

4.3.1 Type of fine aggregate. The fine aggregate shall
substantially pass a 2,36 mm BS sieve and be of the
following types:

(a) sand;

(b) fines produced by crushing material that would be

suitable as a coarse aggregate (see 4.2);

{c) a mixture of (a) and (b).
NOTE. Advlce on the selection of mixtures containing various types
of fine aggregate is given in appendix A.

4.3.2 Fraction passing 75 um sieve. When determined by
the ‘decantation’ method given in BS 812 ; Part 1, the
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resistance, or the 10 % fines value which indicates aggregate strength.

amount of material finer than 75 um shall not exceed the
appropriate limit given in 5,2.2, 6.2.2 or 7.2.2,

NOTE. There is no acceptable method for determining clay content
of fine aggregate but some measure of protection is likely to be
afforded by use of the sedimentation test described in BS 812,

4.4 Added filler

4.4.1 The filler arising other than from the aggregate used
in the mixture shall be of limestone or Portland cement,
and shall have a bulk density in toluene of not less than
0.5 g/mL and not more than 0.9 g/mL.

4.4.2 The added filler shall contain not less than 85 % by
mass of particles finer than a 75 ym BS test sieve when
determined according to the procedure for dry sieving
described in BS 812 : Part 1 (see also A.2).

NOTE, If more readily available, a filler containing not less than

75 % by mass finer than a 75 pm BS test sieve may be used subject
to the approval of the purchaser.
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