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This British Standard, prepared under the auspices of the
Bituminous Products Industry Standards Committee,
specifies the methods to be used to sample and test
mastic asphalt and pitchmastic used in building. it is
intended to supersede those parts of BS 598: 1958
‘Sampling and examination of bituminous mixtures for
roads and buildings’ which dealt with these building
materials.
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The scope of the revised edition of BS 598 is accordingly
confined to the sampling and testing of bituminous
materials for roads, but it should be noted that some
mastic asphalts and pitchmastics are used for both
applications. In such cases, whilst the methods of
sampling may vary, it is not intended that different test
methods should be specified.

With the publication of BS 5284 and the 1974 revision of
BS 598, BS 598: 1958 is now withdrawn.
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British Standard Methods

BS 5284 : 1976

Sampling and testing mastic asphalt
and pitchmastic used in building

1. Scope

This British Standard specifies methods for sampling and
testing mastic asphalt and pitchmastic used in building
construction.

2. References

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

3. Definitions

For the purposes of this British Standard the following
definitions apply.

3.1 increment. A portion of material taken by a single
operation.

3.2 bulk sample. A combination of increments taken
from a mass of material which the bulk sample is
considered to represent.

3.3 laboratory sample. The whole or part of a bulk
sample which is forwarded to the laboratory for testing.

4. Methods of sampling

4.1 General principles. The mastic asphalt contractor
shall be informed when and where samples are to be
taken. All the details of the sampling procedure should

be carefully followed otherwise serious errors in the
results of the determination of the binder content grading
and hardness number of the mastic asphalt can occur.

Samples of adequate size shall be taken using, in the case
of molten material, a suitable clean container to provide
representative portions. One of these is required for the
client, one for the mastic asphalt contractor and, if analy-
sis of the sample is involved, one for the mastic asphalt
manufacturer. '

4.2 Sampling at place of manufacture. Three increments
shall be taken from the discharge of the mixer during the
period when approximately half of the charge remains.

The three increments shall be thoroughly mixed together
at a temperature not exceeding 205 °C for mastic asphalt,
and at a temperature not exceeding 160 °C for pitchmastic.

The thoroughly mixed bulk sample shall be of sufficient
mass to provide laboratory samples having a mass not lesg
than that required by 4.6 and table 1.

4.3 Sampling from blocks. Not less than eight blocks per
25 t, or part thereof, shall be selected at random and
broken.

Increments shall be taken from the inner part of each
block. If contamination is the subject of investigation the
whole block shall be submitted.

The mass of the bulk sample so selected shall be not less
than 6 kg.

The pieces of block selected shall be of approximately
equal size and the bulk sample selected shall be of
sufficient mass to provide laboratory samples having a
mass not less than that required by 4.6 and table 1.

4.4 Sampling from site remelting equipment. Three in-
crements shall be taken from the discharge of the mixer
or from the middle of the cauldron when approximately
half of the charge remains. In the case of hand stirred
cauldrons the molten material shall be thoroughly stirred
immediately prior to the samples being taken.

The three increments shall be thoroughly mixed together
at a temperature not exceeding 205 °C for mastic asphalt,
and at a temperature not exceeding 160 °C for pitch-
mastic.

The thoroughly mixed bulk sample shall be of sufficient
mass to provide laboratory samples having a mass not less
than that required by 4.6 and table 1.

4.5 Sampling from laid material. When samples are taken
from the laid position care shall be taken to assess the
influence of various factors on the results of tests. Surface
finishes, separating membranes, etc. should be carefully
removed and the effect of the natural ageing of the
material or of the circumstances of its use should be
taken into consideration.

Individual samples shall be not less than 300 mm square
and shall be taken by warming the perimeter with molten
mastic asphalt prior to cutting, care being taken to ensure
that a minimum area of 200 mm square of the sample
remains free of the molten mastic asphalt.

A blow torch should not be used for this purpose nor
should the samples be cut cold using a chisel.

Individual samples shall be regarded only as representing
the limited area from which they were taken.

If an assessment of a laid area is required, samples shall be
selected at a rate of not less than one sample for each

50 m?, or part thereof, of the area concerned, and in no
case shall less than three samples be taken. The location of
the samples shall be approximately equally distributed
over the area represented.

4.6 Size of sample. The bulk sample, taken in accordance
with 4.2, 4.3 or 4.4, shall be of sufficient mass to provide
the required number of laboratory samples.

The minimum mass of laboratory samples is dependent on
the maximum size of coarse aggregate specified for the
mastic asphalt or pitchmastic and shall comply with the
requirements of table 1.

Table 1. Minimum mass of laboratory samples

Maximum Minimum Minimum Minimum
size of coarse number of mass of each mass of
aggregate increments increment laboratory
specified sample
kg kg

Passing 3.35 mm

BS sieve 3 1 3
Passing 14.0mm DOCU ments

BS sieve 3 {2 8

7 —


http://www.avadocuments.com/doc/bs-5284-1976
http://www.avadocuments.com/doc/bs-5284-1976

BSI BS*5284 7?6 EM lb24LkY 0010432 4 mm :

BS 6284 : 1976

4.7 Information to be supplied with samples. The sample
shall be adequately identified and the identification shali
provide for reference to a schedule which shall be sent
giving information on the appropriate items from the
following.

(a) Name and address of authority giving instructions
for the examination to be carried out.

(b) Identification.
(c) Type of material.

(d} Specification with which the material is intended
to comply.

(e) Date of laying.

(f) Date of sampling.

(g) Site where laid.

(h) Position from which sample was taken.

(i} Number and nominal thicknesses of courses,
(i) Nature of base.

(k) Nature of surface treatment (if any).

(1) Tests to be made, or information sought.

To facilitate the testing procedure and the interpretation
of test results it is essential that as much information as
possible be given to the laboratory.

5. Preparatory laboratory treatment of sample

5.1 Preliminary inspection. As soon as possible after
receipt the sample shall be inspected and its condition
noted.

A representative portion of the sample shall be set aside,
if required, for determination of water content in accord-
ance with 7.1.

5.2 Sample reduction and preparation. Unless the sample
has been received sufficiently warm to enable the material
to be broken down to an appropriate size for analysis,

i.e. of about 20 mm, the remainder of the sample shall be
placed in a suitable oven at a temperature not exceeding
180 °C for mastic asphalt, or 145 °C for pitchmastic,
and, as soon as it has softened just sufficiently to be
broken, shall be removed from the oven. Prolonged
heating shall be avoided.

A representative portion of the sample shall then be broken
into pleces of a suitable size for analysis purposes.

5.3 Preparation for hardness number test. A further
representative portion of the sample shall be reconstituted
by careful heating for the shortest possible time at a
temperature not exceeding 205 °C for mastic asphalt or
160 °C for pitchmastic.

The molten material shall be cast into duplicate hardness
number test moulds and float finished. Excessive floating
should be avoided as this can influence the hardness
number.

The hardness number test mould shall be not less than
100 mm in diameter and not less than 25 mm deep.

6. Hardness number test

6.1 Definition of hardness number. The hardness number
is the figure which denotes the depth, in tenths of a
millimetre, to which a flat-ended indentor pin in the form
of a steel rod 6.35 mm in diameter will indent the mastic
under a force of 311 N applied for 60's, whilst the mastic
is maintained at the specified temperature,

NOTE. This force is equivalent to an applied stress of 9.8 N/mm?2.

6.2 Apparatus. The apparatus, of which a suitable form is ‘
ilustrated in figure 1, and with which the force is con-

veniently applied by means of a lever giving a mechanical

advantage, shall be capable of fulfilling the requirements

accurately,

6.3 Method. The hardness number test piece, prepared in

accordance with 5.3, shall be cooled in air for not less than

3h or in running cold water for not less than 1h.

The test piece shail then be immersed in water, maintained
to within 0.1 °C of the specified test temperature, for not
less than 1h prior to testing. The test piece shall then be
transferred to the test machine where it shall be again
immersed in water, maintained within to £0.1 °C of the
specified test temperature, throughout the test period.

The indentor pin shall then be adjusted lightly but firmiy
in contact with the sample, the pressure being no greater
than is necessary to prevent lateral movement of the test
piece.

The specified force shall then be applied for 60s and the
depth of indentation at the end of this period recorded in .
tenths of a millimetre.

At least five readings shall be taken at test points not less
than 25 mm apart and not less than 25 mm from the edge
of each test piece.

6.4 Reporting of results.

6.4.1 Results. The mean of the five test results shall be
calculated and compared with the individual results.

Any result that differs from the calculated mean by more
than 2 hardness units or 15 % of the mean, whichever is the
greater, shall be rejected. If more than one result is rejected
the specimen shalt be discarded and the duplicate specimen
tested. If the test on the duplicate specimen fails to provide
four acceptable results the test shall be repeated on freshly
cast specimens.

6.4.2 Reporting of results. The mean of the acceptable
test results shall be reported.

7. Determination of water content

7.1 General. If the loss in mass, determined by the oven
drying procedure specified in 7.3, is less than 0.1 % then
the water content shall not be regarded as significant and
no further action is required. If the loss in mass is greater
than 0.1 % then the water content shall be determined by
the hot extractor method of analysis described in 7.6.

7.2 Sample preparation. The part of the sample put aside
during sample reduction for the estimation of water content
shall be divided into four portions. Two portions shall be
retained in a closed container and the other two used for
determining the loss of mass by the oven drying procedure
specified in 7.3. The mass of sample should be as specified

"in table 2 for the sieving extractor and extraction bottle

methods.

7.3 Oven-drying procedure. The mass of the portion of the

sample shall be determined and expressed to an accuracy

of 0.05 %. It shall then be placed in a well-ventilated oven

at a temperature within the range 100 °C to 120 °C for a ‘
period of 1 h. The sample shall then be reweighed and the

loss-in mass determined. If the loss in-mass is Guments
0.1 % then the water content shall o d¢ termined in

accordance with 7.4 to 7.6.
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This design has been found
P satisfactory but alternative
designs may be used.

. Yoke, stalk and tray

Weight {central hole)

. Weight (slotted)

. Indentor pin spindle

Lock lever

. Spindle head

. Adjusting nut

Beam

Indicating needle

. Beam support yoke

. Support bracket

. Calibrated dial

. Water bath

. Controls for water stirrer

. Controls for heater blade and
thermostat

. Bath illuminator
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Figure 1. A type of apparatus suitable for hardness testing

7.4 Apparatus for hot extractor method. The apparatus
shall consist of the following.

7.4.1 A hotextractor pot with cover and gasket as shown
in figure 2.

7.4.2 A graduated receiver complying with the requirements
of BS 756, type 2 (figure 3).

7.4.3 A reflux condenser of adequate capacity (see figure 3).
7.4.4 A suitable means of heating.

NOTE. Provided the water is collected without loss, the receiver
may be fitted with a tap through which the water can be drained
off at intervals if the capacity of the standard receiver is inadequate.

7.5 Solvent. The solvent shall be trichloroethylene
complying with the requirements of BS 580, type 1 or 2.

7.6 Hot extractor method. The portion of sample retained
shall be weighed and transferred to a dry hot extractor pot.
Sufficient water-free solvent shall be added to permit
refluxing to take place, and the cover shail be fastened on
with the dry gasket in position. The receiver and condenser
shall be fixed in place and, with an adequate flow of water
through the condenser, heat shall be applied to give a
steady reflux action. Heating shall be continued until the
water content in the receiver remains constant. The volume
of water is then recorded.

The water content shall be expressed as a percentage of the
original sample mass.

NOQTE. The water content determined using the hot extractor
method may be appreciably different frtho@ ts

determined by oven drying for 1 1, s there may be incomplete
expulsion of water or loss ol volatiles fromdhie bindet Using the

oven method.
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T \ ) Six or eight slots equally
3mm Asbestos gasket ring spaced around circumference

to take swivelling bolts

35mm

Three pegs to take 20 mm
gauze cylinder
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Brass or welded steel
outer pot
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A From {50mm to 230mm as appropriate
B8 From 200mm to 400mm as appropriate

This design has been found satisfactory but alternative designs
may be employed.
All dimensions are for guidance only.

Figure 2, Braze-welded brass or welded steel pot
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Figure 3. Assembled hot extraction apparatus
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8. Determination of binder content and grading
of mineral aggregate

8.1 General. Three methods of determining binder content
and of grading.mineral aggregate are specified:

the funnel method

the extractor bottle method (binder directly
determined)

the sieving extractor method,

The advantages and disadvantages of these methods depend
on the circumstances in any particular case, and the choice
of method is a matter for individual assessment. Neverthe-
less all the methods, when carried out by a skilled operator,
will produce comparable test results in all materials sub-
mitted for investigation provided that

‘(a) strict attention is paid to the details of the test
procedure specified in this standard;
(b} the operator has shown that he can achieve
repeatability requirements.
In case of dispute the funnel method shall be used.
8.2 Funnel method
8.2.1 Size of sample for analysis. The mass of the duplicate
samples used shall comply with the requirements of table 2.
8.2.2 Apparatus. The apparatus shall consist of the
following. )

8.2.2.1 Extraction vessel. A suitable container provided
with a cover and a stirring rod, to be used for the solvent
extraction of the sample.

8.2.2.2 Settling vessel. A settling container of a suitable
size to hold the binder solution and the aggregate passing
a 75 ym BS sieve.

8.2.2.3 Larger funnel. A funnel of glass or other suitable
material, with the top edge ground. flat, and of suitable
diameter, referred to as the larger funnel.

8.2.2.4 Small funnel. A 100 mm diameter funnel of glass

- or other suitable material, with a stem approximately

100 mm long, referred to as the small funnel.

8.2.2.5 Glass plate. A glass plate of suitable diameter with
a central hole of about 20 mm in diameter.

8.2.2.6 Filter paper. No, 5 Whatman filter papers

{or equivalent) of suitable size.

8.2.2.7 75 pm BS sieve. A 75 pym BS sieve having a
diameter of 75 mm or 100 mm.

8.2.2.8 Test sieves. A set of sieves, complying with the
requirements of BS 410, of appropriate diameter and
aperture size, namely, 3.35 mm, 2,36 mm, 2.36 mm, 600 ym,
212 pym and 75 pm.

8.2.2.9 Balance. A balance accurate to 0.01g.
8.2.2,10 Drying chamber. A well-ventilated drying chamber,

8.2.2.11 Wate}spray. A waterspray through minimum
50 mm diameter head,
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