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Foreword

These recommendations supplement BS 812 “Methods for sampling and testing
of mineral aggregates, sands and fillers”, which at present includes neither a test
that determines the bulk density of graded aggregates at high levels of
compaction, nor a test for “optimum moisture content”. Tests for these properties
are included in BS 1377 “Methods of test for soil for civil engineering purposes”,
but these have been found to be unreliable when applied to the aggregates that
are commonly used for road sub-bases and base materials.

The recommendations are based on work carried out at the Transport and Road
Research Laboratory of the Department of the Environment and the Department
of Transport, and the committee responsible felt that the publication of this
document would encourage the wider use of a standardized approach to
compactibility testing. Subject to minor changes that will be made if such wider
use reveals a need to amend apparatus or procedure, it is intended that this
standard will be superseded by an addition to BS 812 in due course.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 14, an inside back cover and back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

-
—-
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1 Scope

This Part of BS 5835 makes recommendations for
testing the compactibility of graded aggregates,

particularly those used in roadbases and sub-bases.

2 References

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

3 Definitions

For the purposes of this Part of this British
Standard, the definitions given in BS 892 and
BS 2787 apply, with the following additions.

3.1
moisture content

the mass of water that can be removed from the
aggregate by heating at 105 °C, expressed as a
percentage of the mass of the dry aggregate

3.2
initial moisture content

the moisture content of the aggregate before
compaction

3.3
residual moisture content, Wy

the moisture content of the aggregate after
compaction

3.4
optimum moisture content

the moisture content at which the specified amount
of compaction produces the peak value of (dry) bulk
density (see Figure 4.)

NOTE The term “optimum moisture content” can be
abbreviated to “OMC”.

3.5
pessimum moisture content

the moisture content at which the specified amount
of compaction produces the lowest value of (dry)
bulk density (see Figure 4)

3.6
saturation

the condition when all air in the voids within and
between the particles in an aggregate at a given
level of bulk density is displaced by water

3.7
(dry) bulk density, B

the ratio of the mass of a sample of (dry) aggregate
to the volume of a standard container required to
contain that sample

NOTE Peak (dry) bulk density is the highest mean value found
in any complete set of compactibility tests.

3.8
proportion of volume occupied by solids, V,

the volumetric equivalent of (dry) bulk density

NOTE Peak proportion of volume occupied by solids is the
highest mean value found in any complete set of compactibility
tests.

3.9
particle density, P

the average mass per unit volume of a sample of
individual particles of oven-dried aggregate as
determined using the test methods described in
clause 5 of BS 812-2:1975

NOTE This term is roughly synonymous with the term “specific

gravity” used in BS 1377. The term “relative density” is now
preferred.

3.10
water absorption value, Wy

the mass of water held in the voids within particles
of aggregate. This, together with the free water
around the particles, gives the total moisture
content expressed as a percentage of the dry mass of
the aggregate, as determined using the test methods
described in clause 5 of BS 812-2:1975

4 General

Vibrating hammer compaction tests on graded
aggregates give an indication of their packing
properties. When such tests are carried out at
moisture contents covering a sufficient range, they
can give estimates of those levels of bulk density
that are likely to be achieved in field conditions, and
also of the effects of moisture content upon bulk
density levels. It is usually, but not always, possible
to identify optimum moisture contents.

The test described is suitable for aggregates having
a nominal maximum size not exceeding 37.5 mm.
Materials used as sub-bases may include particles
as large as 50 mm. These should be removed during
the sampling stage (see clause 5 ).

5 Sampling

The bulk sample for this test should be taken in
accordance with clause 5 of BS 812-1:1975, and the
method used should be reported. Particles larger
than 37.5 mm should be removed and discarded.

The proportion by mass of discarded material
should be recorded, and given in the report.

6 Preparation of test material

Representative portions of aggregate for testing
should be prepared from the bulk sample so that the
mass of oven-dry aggregate in each portion lies in
the range of 2.4 kg to 2.6 kg. Care should be taken
to minimize variations in grading between these
replicate portions.

© BSI 03-1999
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If a decision has been made to test only the dry
material, then only five oven-dry portions will
usually be required. These should be stored in
sealed containers until required for testing.

For each level of initial moisture content above zero,
a set of five portions should be taken. Water should
be added to, and mixed with, each of the five
portions in each set, to raise their individual
moisture contents to within 0.1 % of the required
initial moisture content. Each of the wetted portions
should be stored in a sealed, water-tight container
for at least 12 h before testing, to ensure thorough
wetting.

If compaction tests are to be carried out to define the
relation between moisture content and (dry) bulk
density over the whole range of moisture contents
from zero to beyond optimum moisture content
(see Figure 4), at least 25 portions should be
prepared.

NOTE If the primary purpose is to measure optimum moisture
content, it is usually best to select three levels of initial moisture
content (e.g. 4 %,6 % and 8 %) to span the likely value of optimum
moisture content. Tests on the 15 portions required by this

procedure may be sufficient, but it may be necessary to carry out
further tests at other moisture contents.

A guide to the usefulness of tests at any particular
moisture content may be gained by plotting the
results as they are obtained

(see clause 9 and Figure 3, Figure 4 and Figure 5).
Moreover, if residual moisture contents are
significantly lower than initial moisture contents,
there is an implication that saturation moisture
content has been reached, and thus it would be
pointless to make up portions at even higher initial
moisture contents.

7 Apparatus

NOTE The design of the apparatus required in 7.1, 7.2, 7.3,
and 7.4 is subject to crown copyright. The Secretary of State for
Transport has agreed with BSI to make available, through his
Transport and Road Research Laboratory, licences to market and
manufacture this apparatus on non-discriminatory terms in the
form of royalty payments of 5 % of the net selling price of the
apparatus. Applicants for licences should apply to the Director,
Transport and Road Reasearch Laboratory, Department of
Transport, Old Wokingham Road, Crowthorne, RG11 6AU.

The following apparatus is required.

7.1 A standard compaction mould, comprising a
body, a base, filter assembly and an anvil. Details of
the standard mould are shown in Figure 1. The
cross-sectional area of the mould, given to the
nearest 10 square millimetres, should be stamped
on the side of the body.

NOTE The anvil is fitted with a pair of rubber O-rings, which
will suffer wear. In time this will allow fines to be forced past the

O-rings during compaction. Replacement O-rings should
therefore be kept and fitted when necessary.

7.2 An electric vibrating hammer, having a power
consumption of 900 W and operating at a frequency
of about 33 Hz, and equipped with a special shank
(see Figure 1 and Figure 2).

NOTE It is important that the vibrating hammer should be
properly maintained in accordance with the manufacturer’s
instructions and that its working parts are not worn. To ensure
good working order, overhauls should be carried out not less
frequently than every 50 h of operation, or every six months,
whichever is the shorter.

7.3 A loading frame to support the hammer and
mould and to provide a steady downward force

of 450 £ 10 N. The design for the frame is shown in
Figure 2.

NOTE Because vibrating hammers of the type used in this test
can emit noise levels of up to 100 dB(A), the compaction rig may
be housed in a noise-reducing cabinet. A suitable design for a
cabinet is also shown in Figure 2. Other, cheaper
noise-reduction devices may be satisfactory, but at least some
precautions should be taken.

7.4 A depth gauge, clearly readable, to measure the
distance between the top of the mould and the upper
surface of the anvil to an accuracy of 0.1 mm or
better.

NOTE It may be necessary to modify a standard depth gauge to
fit into the hole in the anvil.

7.5 A balance, with a capacity of at least 4 kg,
readable and accurate to 1 g.

7.6 A stop-watch or stop-clock or an automatic timer
to control the vibrating hammer.

7.7 A supply of filter papers, 150 mm in diameter.
“Whatman grade 113” has been found to be suitable.

7.8 A supply of non-corrodible, watertight storage
containers, having a capacity of about two litres and
with lids that can be sealed.

7.9 Apparatus for the determination of particle
density and water absorption, in accordance with
clause 5 of BS 812-2:1975.

7.10 Apparatus for the determination of moisture
content, in accordance with clause 7 of
BS 812-2:1975.

7.11 Apparatus for the determination of particle size
distribution, in accordance with clause 7 of

BS 812-1:1975. Washing and decantation will
usually be appropriate (see 7.1.6 of BS 812-1:1975).
(Alternatively apparatus for test 7a of

BS 1377:1975 may be employed.)

8 Test procedure

NOTE A flow diagram showing the essential steps in the test is
given in Figure 6.

8.1 Compaction test. Before each compaction test,
check the compaction mould to ensure that it is
thoroughly clean and dry. Assemble the mould body,
base, filter plates and fibre filter taking care to
ensure that the parts fit together properly. Tighten
the hand screws to full tightness.

© BSI 03-1999
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Lay two filter papers flat on the bottom of the mould
and insert the anvil into the mould so that it touches
the upper filter paper. Apply the vibrating hammer
to the anvil for about 5 s to ensure that it is properly
bedded. Measure carefully the depth between the
bottom of the small hole within the half-ball in the
anvil and the top of the mould. This should be
recorded to an accuracy of 0.1 mm. The apparatus
should then be dismantled. Repeat this process to
obtain five consecutive values of the depth constant
and calculate a mean value (© in Figure 3). This
value should be used for not more than 25 single
compactibility tests.

Reassemble the mould body, base, filter plates and
fibre filter ensuring that the parts fit together
properly. Lay one filter paper flat on the bottom of
the mould.

Remix thoroughly one portion for test and introduce
into the mould in such a way as to form a single
layer with minimum segregation. The top of the
loose portion should be levelled off roughly and
should be covered with a filter paper. Insert the
anvil into the mould so that it touches the upper
filter paper.

Locate the whole compaction mould assembly in the
loading frame and place the vibrating hammer in
position. Apply the surcharge load. Operate the
vibrating hammer for 180 + 5 s to compact the
portion. After compaction has ceased, remove the
vibrating hammer from the frame and from the
mould.

Care should be taken not to disturb the anvil after
compaction has ceased, and before the depth
measurement is made. The distance between the
bottom of the small hole in the anvil and the top of
the mould should be measured carefully with the
depth gauge and recorded to an accuracy of 0.1 mm
(® in Figure 3).

Extract the compacted portion carefully from the
mould and discard the two filter papers. Measure
the mass of the portion and record to an accuracy
of 1 g (for a moist portion ® , and for an oven-dry
portion ©: see Figure 3). Unless the portion is
already dry, it should be dried at a temperature

of 105 +5 °C to constant mass (© in Figure 3) which
should be measured and recorded to an accuracy
of 1g.

Repeat this process until all the remaining portions
have been compacted.

NOTE If the filter papers stick to wet portions, they should be
weighed with the portions and the mass of the wet portions
should be calculated by subtracting the mass of two similar filter
papers previously saturated with water. When the portions are
dried it is usually a simple matter to remove those filter papers
that were stuck to them.

8.2 Determination of particle density and
water absorption values. So that the results of
the compaction tests may be expressed
volumetrically, values of particle density and of
water absorption should be obtained for the
aggregate. This should be done in accordance with
clause 5 of BS 812-2:1975. Allowance should be
made for the various size fractions by weighting the
results for the individual sizes according to their
concentrations in the bulk sample, as illustrated
below:

100
a; Qg Qg Q4

P, P, P, P,

weighted particle density =

where

ay, ag, ete. is the concentration of size fraction in the
bulk sample ( % by mass)

P, P,, etc. is the particle density of size fraction
For example:

Size fraction 37.5mm |20mm | 10 mm | Passing
to 20 mm | to 10 to 5 5 mm
mm mm
Concentrationin |23 26 17 34

bulk sample (%)

Particle density |2.54 2.52 2.38 |2.57
of size fraction

weighted particle density =

100 _ 100
23 .26 [ 17 34 39.74
2.54 252 2.38 2.57

A similar table may be used for calculating a
weighted water absorption value. The weighting
requirement implies a knowledge of the grading of
the bulk sample. Sieving tests should be carried out
according to the method given in clause 7 of

BS 812-1:1975. Washing and decantation will
usually be appropriate (see 7.1.6 of BS 812-1:1975).
(Alternatively, the method stated in Test 7a of

BS 1377:1975 may be employed.)

= 2.52

9 Calculations and reports of results

9.1 General. Depending upon the use to which they
are to be put, the results of compactibility tests may
be expressed either in gravimetric terms, or in
volumetric terms, or in both. For example, it is
useful to report values of (dry) bulk density and
moisture contents in terms that include mass.
Equally, it is useful to assess compactibility in
volumetric units, so that the unwanted influence of
particle density can be excluded.

© BSI 03-1999
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A model test form is illustrated in Figure 3. This
sets out the stages of calculation that are necessary
for both gravimetric and volumetric values. (Each
form deals with five replicate portions at a single
moisture content, thus five or more forms may be
needed for a complete set of tests).

The permitted ranges between the highest and
lowest results obtained on the five individual
portions within each set should be:

(dry) bulk density: 80 kg/m?
proportion of volume occupied by solids: 3.0 %
total residual moisture content: 1.0 %

If one or more of the permitted ranges is exceeded,
and one of the five seems to be markedly different
from the other four, that result should be excluded
and the averages derived from the other four should
be used for plotting results, etc .

In all other cases in which the prescribed ranges are
exceeded, the probable causes should be
investigated. For example, more attention may have
to be given to the preparation and mixing of
portions. Then the tests should be repeated. If
variability cannot be reduced satisfactorily, this
should be reported.

9.2 Plotting of results on graphs. When it is seen
from the calculated mean values of (dry) bulk
density and residual moisture content that there is
a relationship between these two variables, the
mean values should be plotted graphically as a
means of estimating optimum moisture content
(see note at end of 9.3). This can be done in two
ways, as given in 9.2.1 and 9.2.2.

9.2.1 By plotting gravimetric results. The mean
values (from each set of five replicate portions) of
(dry) bulk density and of residual moisture content
(e.g. see Figure 3) should be plotted on a graph with
appropriate scales (e.g. see Figure 4). The three
lines representing zero, 5 % and 10 % air voids,
should also be plotted. Appropriate values of (dry)
bulk density for given contents of moisture and air
voids may be obtained from the relation:

(100-V,)
L Wr— s
1000 ©

el

€10P
where
B is the (dry) bulk density (in kg/m®)
V) is the air void content ( % by volume)
P is the particle density (in t/m?®)
Wr is the residual moisture content total (%)

Wy is the water absorption value (%)

NOTE Bis given in units of k%/m?’ so that typical values will

have four digits (e.g. 2180 kg/m® and not 2.18 mg/m3. Test 14 of
BS 1377:1975 uses units of Mg/m? for “dry density” and thus care
will be needed to ensure that users of the results are made aware
of this difference, if reference is made to test 14 in BS 1377:1975.)

If points fall on the right hand side of the zero air
voids line of the plot illustrated in Figure 4, this
implies that the particle density chosen for the
aggregate may be too low, and it may be worthwhile
to recheck the value of P.

Levels of initial moisture content that plot to the
right of the zero air voids line (e.g. see Figure 5)
indicate that saturation of the relevant portions will
occur during compaction. Thus significant losses of
moisture from these portions can be expected to
occur. This will be manifested by a significant
difference between initial and residual moisture
contents. However, significant losses of water may
be caused by other factors as well.

The calculation of the values for plotting of voids
lines for gravimetric results is a tiresome task and
can be eliminated by the use of volumetric plots
(see 9.2.2).

9.2.2 By plotting volumetric results. The mean
values (from each set of five replicate portions) of
proportion of volume occupied by free, residual
moisture, should be plotted on a graph with
appropriate scales (e.g. see Figure 6).

NOTE The term “free” in relation to moisture content means
“that fraction of total moisture not accounted for by the water
absorption value”. On this definition it is clear that, when an
aggregate is saturated and surface-dry, its free residual moisture
content (in both gravimetric and volumetric terms) is zero. It
follows that, at total moisture contents between absolute dryness
and water absorption value, negative values of free residual
moisture content (and its volumetric equivalent) are calculated.
This explains the position of the origin in Figure 5. The
advantage of this apparently complicated system of presentation
is that the voids lines are in exactly the same, easily calculated
positions, regardless of particle density and water absorption
value. Hence the tester can use a single standard chart for
plotting.

9.3 Determination of peak (dry) bulk density
and optimum moisture content; and of their
volumetric equivalents. Where possible, a
smoothly curved line should be drawn through the
points plotted by the methods described in 9.2. The
position at which peak (dry) bulk density, or its
volumetric equivalent, peak proportion of volume
occupied by solids, occurs, should be noted.

© BSI 03-1999
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These values are related as follows:
B
10P

‘} is the peak proportion of volume occupied
S by solids (%)

B is the peak (dry) bulk density (kg/m®)

P is the particle density
(weighted value: see 8.2)

The moisture content at which peak (dry) bulk
density occurs should be selected as that indicating
optimum moisture content. This can be extracted
directly from gravimetric plots. It can be obtained
from volumetric plots by the use of the relations:

_ 1000 V¢
f~—"pgm
where

W;  is the free moisture content (%)

Vet 1s the proportion of volume occupied by
free, residual moisture (%)

B is the appropriate value of (dry) bulk
density,e.g. peak value when estimating
optimum moisture content.

and WR =W+ Wy
where
Wr is the residual moisture content (total) (%)

Wy is the water absorption value (%)

NOTE Many well graded aggregates exhibit peak values of
(dry) bulk density when they are dry, and similar values when
they are nearly saturated, but it may be possible to achieve a
curve that turns over near the zero air voids line. Other
aggregates, especially if they contain less than about 35 % of
material finer than 5 mm (if the nominal maximum size

is 37.5 mm), exhibit peak values of density at air void contents
higher than 5 %. In extreme cases it is impossible to identify a
peak at all. In some other cases the tester may have reservations
about selecting a value of optimum moisture content because it
may seem to be inappropriate to use residual values of moisture
content. If the difference between initial and residual moisture
contents is less than about 0.5 % by mass (or about 1.0 % by
volume), it is usually satisfactory to ignore the initial moisture
content. However, if the difference is greater than 0.5 %, it may
be desirable to retest at a different (usually lower) value of initial
moisture content. Values of density obtained on portions with
initial moisture contents more than 2.0 % higher than residual
moisture content should be ignored for the purpose of curve
plotting.

9.4 Reporting results. When optimum moisture
contents can be measured, they should be reported
to the nearest 0.1 %. Values of (dry) bulk density,
including peak values, should be reported to the
nearest 10 kg/mS. Volumetric values should be
reported to the nearest 0.1 %.

If tests are carried out at several moisture contents,
the graphical plot, or plots, of the results (see 9.2)
should be reported. If tests are carried out on
oven-dry aggregates only, the values of B and

Vs should be reported as “estimated from oven-dried
portions only”.

The method of sample reduction and proportion of
material larger than 37.5 mm excluded from the
test should also be reported.

The values for particle density, water absorption
value and results of sieving tests should be reported
in accordance with the relevant clauses of BS 812
(or BS 1377).

9.5 Repeatability and reproducibility. A limited
reproducibility trial, coupled with a much larger
number of replicate tests within a single laboratory,
has given the following estimates:

Repeatability Reproducibility

Optimum moisture

content % 0.5 1.0
{/s % 1.0 3.0
B kg/m3 30 80

© BSI 03-1999
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[SAI\/I PLE REFERENCE No. specimen onLy

[

® Cross sectional area of mould= 17730 mm?2

Water absorption value

|j’article density on an oven-dried basis _ 253 199
P (weighted for grading used) - Wa (weighted for gradingused) = 7 7
Mean
Calculations Observations Precision values
Total initial moisture content (%) Nearest 0.1 60 bO 6 O f)o 6 O 6-0
® i i est 1.
mostreconent o Nearest 101 2666 | 2664 | 2684 | 2673 | 2648
© M f -d i N 1.0
ass of oven-dry portion (g) earest 2537 2538 25 56 2540 25 ] 9
@=0-0© Mass of residual moisture (g) Nearest 1.0 120 126 g 133 120
® Depth di N 0.1
mauld () o emeLY sarest 2797 | 2787 | 2787 | 2787 | 2787
® Depth gauge reading on filled Nearest 0.1
mould (mm) 207:6 | 211°1 | 2087 [ 210°3 | 2132
©=0-0 Height of compacted portion (mm) Nearest 0.1 7, 1 676 700 634’ 655
8=1060 / (@x®) Dry bulk density (kg/m3) N 10
A 2010 2120 | 2060 | 2100 | 2170 | 2090
w=100@,© Total residual moisture content (%) Nearest 0.1 51 5 O 5 o 52 5 . T 5 1
Results expressed in volumetric terms
lvs=8/10P ‘ P ion of vol ied b N 0.1
Vg=8/1 s(;(l)ig:r(toz))no volume occupied by earest 794_ 838 814‘ 830 858 827
- -~ i ied N .
Vwe=8 (W — W,) /1000 zgc;prc)erst;gzacifn\:glitsjtmu?e()&:)upie by earest 0.1 6 4_ 66 6'4’ 6 9 69 6 6

NOTE Negative values for V¢ indicate that these portions contain less moisture that their water-absorption values.

Figure 3 — A suitable test sheet, with worked examples
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2300 —

Peak (dry)
bulk density

Dry bulk density (kg/m3)

2100 i~

2000 I~

N_A
X

Pessimum moisture content

1 1 | |

<— Optimum
moisture content
| |

2 3 4 5

Moisture content (%)

6 7 8

Figure 4 — Idealized plot of test results on a mass basis (see also Figure 5)
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Dry bulk density (kg/m?)

2500

2400

2300

2200

Peak dry bulk density

QO Initial moisture content

@ Residual moisture content

This result is associated
with an initial moisture
content that is more than
2.0 % above residual
moisture content.

2100

2000

juajuod aunysiow wnwidg

$U3juo> 2injsjow WNWissag

4 5

-
N

w4
[ 2
-
Ly
o

Moisture content (%)

Figure 5 — Typical test results, plotted on a mass basis
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Proportion of volume occupied by solids, Vs (%)

80 4

@ Residual moisture content

This result is associated
with an initial moisture
content that is more than
2.0 % (by mass) above
residual moisture content.

] ®
l o
] 2
l s
l
75 T L] T T T v T T T T L
-4 -2 0 2 4 6 8 10 12 14

Proportion of volume occupied by free residual moisture
Vs (%)

Figure 6 — Typical test results, plotted on a volumetric basis
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LDry sufficient aggregate for testinﬂ

I Decide on the purpose of the testl

[ < »- j
To define the moisture content/(dry) To measure optimum moisture
bulk density relationship over a content
wide range of moisture contents +
+ Choose 3 initial moisture
Choose 5 initial moisture | _ [ Decide the grading _¢] Contents to span the likely
contents for testing i of the aggregate = | value of optimum moisture
content

A 4

Weigh out 5 portions of material (mass 2.4kg to 2.6 kg, for each moisture
content, into water-tight containers. Mix the appropriate mass of ,
water with the aggregate and seal the containers

v
[ Leave to soak for at least 12 h]

| Check that apparatus is clean and dry ]

——>»——— Assemble mould, base andfilters |

v
Lay two filter papers flat in the bottom of the mould, insert
the anvil and apply the vibrating hammer for about 5 s

A 4
LTake and record depth measuremerﬂ

4
A [ Dismantle the apparatus ]

Have you
5 results ?

No

A

Yes
[ Calculate and record the mean value |

f
)

Figure 7 — A flow diagram showing the test procedure

(a) Calibration
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Assemble mould base and filters, laying
one filter paper in the bottom of the mould

Y

Mix the portion to be tested and tip into mould, levelling off
the top. Cover the portion with a filter paper and insert anvil

v

\ 4
LLocate the mould assembly in the loading frame ]

\ 4

Put vibrating hammer in position and apply surcharge load
Operate hammer for 3 min
Remove load and hammer from frame and mould

Y

A llake and record depth measurement

A\ 4

Remove anvil and compacted portion from the mould
Discard the filter papers and weigh the wet portion
Record result

A 4

Oven-dry the portion to constant mass
Weight the dry portion and record the result

Choose a further
two initial moisture
contents for
Calculate and plot results testing, using

the same grading

Check that
apparatus is
clean and dry

is that the
final portion ?

No

Yes

Is a moisture
content/(dry) bulk
density relation-

ship required ?

Can optimum
moisture content
be determined ?

Choose further
initial moisture No
content(s) for <
testing, using

the same grading

Has it been

sufficiently
defined by the
testing ?

[ Record it on graph |

A\ 4

l Stop |

Yes

(b) Testing
Figure 7— A flow diagram showing the test procedure
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Publications referred to

BS 812, Methods for sampling and testing of mineral aggregates, sands and fillers.

BS 812-1, Sampling, size, shape and classification.

BS 812-2, Physical properties.

BS 892, Glossary of highway engineering terms.

BS 1377, Methods of test for soil for civil engineering purposes.
BS 2787, Glossary of terms for concrete and reinforced concrete.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It 1s the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it 1s BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: 020 8996 7002. Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the internationalstandardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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