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Foreword

This British Standard has been prepared, under the - v

authority of the Road Engineering Industry

Standurds Commitlee, using metlric dimensions as

part of the national poiicy to change 1o the metric

system. BS 812 was {irst pubiished in 1938 and

subsequently revised in 1943, 1951, 1960 and {967.
The standard has been rearranged and is now

published in Purts, issued sepurately as (ollows:
Part | covers sampling, size, shape and
petrological classification.

[Part 2 covers physicual properties: relative density,

~vater absorption, bulk density (mass per unit
wolume), voids, bulking and moisture content.
Part 3 covers mechanical properties: aggregate
impactvalue, aggregate crushing value, ten per
cent fines value, aggregate abrasion value and
polished-slone value.
The 1967.c.lition of BS 812 s superseded by

these Parts and has in consequence been withdrawn,
Experience with the test for organic impurities, .

included in the 1967 edition, has revealed difficultics:

which cannot readily be resolved. Further
consideration is being giver to this test and to
other chemical tests on aggregates, These may be

Y

" issued as an additiona! Pdl‘l oflhc standard if
- due course.
Estimates of rcpealabmty and reprodumb:llty
with definitions ol'lhcse lerms are given in
“appendix A.

© ‘aggregate.

: standard

in this Part of the slandard major ch;mges have

“been.made to the methods of test for sieve analysis,

for the determination of flakiness index, elongation
index and angularity number. These have been
occasioned by the revision of BS 410 “Test sieves’
in 1969 and the recommendations of a working™ -
group (WG 330) set up to select metric test sieves ..
related to the aggregate industry.
Other changes have been introduced to lhe

group classification of aggregates. *

By Amendment No. 1 (AMD 2069), 2  new tést has
been‘added to BS 812 : Part 1 : 1975 covering the

- determmatlon of the shell content of coarse

|

aggregale This test has been introduced’ because of
the i mcreasmg use of aggregate containing shell and
involves hand pxckmg from a sanple of coarse -

Infor matlo}l. on any other mclhods ol‘tesl that
are thought suitable for extensive use, or’ . ‘
suggestions for improvement of the specified
meilinds, are welcomed and will be considered
when it becomes desirable dgam Lo revise the
o e Documents

_ Altention is drawn to/ihe o mpamon standard _ «
BS 3681 *Methods for the sampling and testlnfz of:
I:ghtwe:ght aggregatcs for concrele ‘
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British Standard Methods for o | o | |
Sampling and testing of mineral aggregates,
sands and fillers S T
Part 1. Sampling, size, shape and classification

H

I
%
L

1. Scope

This Part of this standard spiecifies methods for
obtaining samples for tests specitied in thisaid other
British Standards and for such purposes as rescarch,
production control and the assessment of variation.
Test methods are also specilied for the determina-
tion of the propertics of size and shupe of mineral
agpregates including clav. silt and dust and an
aggregate classification is given 1o allow identifica.
tion of samples by petrographicaf examination.

Alhs Covenhd 0y BXask m e, Yed U

o Shal\ centant o oot se. e qota .

2. References

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

3. Reporting

3.1 General, The report shall alfirm that the tests
were done in accordance with this standard,

Any departure from the specitied test procedure
shall be deseribed with reasons for the departure
and., il possible. estimates of' its efleet on the test
results. The eeport shall also include details ol any
special processing ol the sumple, other than that
required by the test methuds. carried out in the
laboratory. For example, erushing to provide lurger
quantities ol smaller sizes or the separation of
constituents from an as-dug grivel.

3.2. Certificate of sampling. The report shall affirm
that a certificate of sampling was received with the -
sainple and shall declare all the information given
on the certificate. I certificate was not recejved
this shall be stated in the report.

4. Significance of the results .

The distribution of the results of any test on any
materid stems from a number of contributing =
factors. In assessing the signilicance of the results,
the repeatability and the reproducibility ol the 1est
should be recognized. Estimates ol these are given
in appendix A and should be used in issessing

test resulls, -

5. Sampling and submission of samples

3.0 General. Clause 5 of the standard specifies
methods of taking samples, packing them and

forwarding them for examination and testing, These -

operations require greal care beeause (he aeeuracy
with which the results of any tests can reflect (he ‘

characteristics ol the bulk mate rial will be limited to
the extent 1o which the samples are representative,
Two procedures are deseribed. The first is the
standard method of obtaining a sample which is
representative of a clearly defined bulk quantity of
material such as a lorry load or a stockpile or of
production over a given period. and. Unless other- -
wise agreed, is the methed to be used for taking a.
sample {or a test done to oblain assurance that the
material‘complies with British Standard
requirements. '
NOTE. The wasimun quantity of miterial which o sample
iy represenit should be siied in ihe apprapriate specilicy-
tion Tor the mlll‘lcri;ll.
The seconid method is less specific, the details ‘
being left to the judgement of the saumpler to suit
the purpose for which the sample is required, and s
intended for assessing the variability of a materia}
or for routine testind'aséociated with quality control -
methods on material from a purticular source, '
Methods for sampling lump material and solid -
rock are also included lor use where prepared:
aggregales are not available. The results of tests on
aggregate produced rom these materials'in a
Liboratory, for example by hand breaking and
taboratory sieving, may not be comparable with
those obtained on normal commereiai aggregates
produced lrom the same material, L
The two procedures specified lor sampling fillers. -
fuliil the same purpose as those for sampling
agpregles. - ‘ SR
5.2 Sampling of cldif:'l‘sc and fine aggregates
S.2.0 dpparatus. ‘The following apparatus is required.

5.2.1.F A seeop. af width not less than four times

the maximum parlicle size of the material to.be ‘
handled, for use in sitmpling aggregates from the
consignment, o o e
5.2.1.2 Clean non-ahsorbent containers, such as

- buckes:for collecting the increments of a sample.

5.2.1.3 Clean impervious comiainers, suchas ..
polythene bags, at least 100 pm thick or, where the
dust or moisture content of the sample isnot -~ .+
important. other suitable containers, for sending
siumples to luboratories. A R
5.2.1.4 A sample divider of size appropriate to the
maximum particle size to be handled, e.g. a riffte
box, which consists of an even number of
rectangular chules discharging alternately on
opposite sides of the box (1 suitatie forni'is shown
in figure 1). PR ‘
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NOTE. Three rcci.;ivers are nornwl.lly provided.
Figure 1. Typical riffle box

5.2.1.5 (As an alternative to 5.2.1.4) a flat shovel '
and a clean, flat and hard surjace, e. g a metal teay,
for use in quartering. ‘

5.2.2 Procedure 1. The bulk quantity of material to

be represented by the sample shall be clearly defined -

and Lhe sample shall be taken by a rcsponSIble
and expenenCed person,

Obtain a main sample by colle"tmg in the clean
containers at least 10 incremenls; drawn, by means
of the scoop, from different parts of the bulk
quantity in such a way as to represent, as far as.
possible, the average quality. The size of the
increments shail be such that the mass of the main -
sample shall be not less than the minimum mass of
sample given in table 1. Combine all the increments
and either despatch the main sample or reduce it
to a smaller representative sample, acceptable to (he
tester, by the procedure described in 5.2.4 and then
despaich this smailer sample for iesting.

Because of the wide variety of conditions under
which sampling may have to be done.it is not
possible to describe detailed procedures for
obtaining the increments under ail circumstances
and often the sampler will have (o be guided by hIS
experience. It may be necessary to lake more
increments than the minimum number specified.
When the sample has to be taken from stationary
material, care shall be taken to avoid segregated
material and material exposed at the surface.
Material which has been sandwich-loaded cannot
be satisfactorily sampled unless it has been -

_ thoroughly mixed.

A ggfcgﬁle

Table1. animum'mass of ‘rpainrlsamplel '

. . m 5 5 .‘
Minimum mass
of muin 7
sample

Tgl'pc of

materal Nominal size

e kg
28 mm ¢ nd larger. | 50
Smaller llmn 28 mm
and Iargcr than

Smm - ‘ _
5mm orsmalter %

Filler

. NOTE, Where it is known which testsire 1o lac.u.f:nrricd oulen
“asample, the sample quantity may be caleulaied from the

data given in the relevani cluses, provided this does nol
result in quantities smitler than those required by table 1. In
addition, larger samples muy be required il irinl mixes are (o
be made with the nitierial or tehere the material to be
sumpled consists of o wide e m[,c. of sizes. |1.|r||cul.1r1y when
the mechunical propcruu.l re o be determined.

' 5.2.3 Procedure 2. Follow the principles and |
details of\amplmg outlined in procedure 1 (5.2.2)

as far as is appropriate 1o the purpose for which the
results are required. Where information is required
about the variability of the material several samples
shall be taken and packed scpdr.ncly cach shall
represent a particular part ol i bulk quantity {(e.g. a

- limited period of production) and where necessiry
-+ shall consist of a number of i increments drawn
from that part of the bulk qu.muly Where sumples

are required Cor quality control lesting &} single.,
increment of suflicient quantity for the tests may be
ail that is needed lor some tests'suchas the
determination of particle size or of clay, silt, ctc.

5.2.4 Sampie reduction. Reduce the whole sample
for each test to the appropriite mass by one ol‘ the
following methods.

(a) Using a sample divider. When lhc a g;,n.f,dlc
contains material finer than 5 mmit:shall be
surfuce- dry. T horoughly mix-and then pass it
lhrough the sample divider. Retain one portion;
pass it through again and repeat the process as
oflen as necessary to reduce the original sample:

1o an appropriale mass.

(b) Quartering, The main sample shall bc damp:
if necessary, add clean water to achicve this
- condition. Thoroughly mix the sample by
‘heaping it on a clean, at and hard surface to
forma cone, and turmng this overawith the shovel
-to form a new cone, the operation being carried
out three Ilmcs Formeach conical heapby |
depositing each shovelful of the material on the
apex of the cone so that the portions which slide.
down the sides are distributed as evenly as
possible, and so that the cenlrc ol‘thc cone :-;
' notdlsplaced :
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Flatten lhc lhll’d cone by repeatcd verueal
insertion of the shovel across the apex of the cone,
lifting the ShL wel clear of thé material after cach
inseriion. Tlien quarter the’ flattened heap. which .
shall be uniform in thickness and diameter, along
two dlameter'; mlersct.lmg at right angles,

Discard one dl[‘ of diagonally opposite quarters
and shovel Lk, r‘ remainder into a heap. Repeal the
process of mixing and reduction until the
required mass of sample is obtained,

5.3 Sampling of lump material and solid rock

5.3.1 Sampling of lump rock or slag. When

aggregates are not available and the samples for: -

* test have to be obtained from lump rock orslag, |

special care shall be taken to ensure that they are |

", representative,

The sampling proccdurn shallin general be
similar to that for sampiing aggregates, but the
mass of each increment and the numbear of !
increments required wiil be greater than those gwen
in 5.2 and can only bgd,...t:tded by the person laking
the samples, who will have to take account of the
variability of the material and the purposesfor
which the samples are required. The mass of the
sample despatched for testing shall be at least four -
times the mass given in table 1, to allow for loss in
crushirz to the sizes of aggregate required for test.
5.3.2 Sampling of solid rock. When sampling rock
direct from a natural outcrop or quarry lace, special
care shail be takes. to ensure that the samples are-
truly representative of the range of variation met
with in the vein or bed to be Sd'mpled Where there
are obvious differences in the colour and texture 01
the rock, separate samples shail be taken, each -

sample consisting of nol less than'six approx:mdlely AR
i

100 mm cubes of rock of the spme colour and
texture. Where there are no ob’ jous difTerences i in'
colour or texture to be considered, not less than six -
approximately 100 mm cubes slmll be taken from -“.‘{.

‘ placn 'spaced at approximately equal intervals
over the height of the outcrop and along the length -
of the expasure. Each specimen shall be kabelled as
specitied in 5.5.2 and all the specimens shall be
despatched 1o the laboratory, Unless otherwise
requived they shall be of fr2sh (prcv:ously
unexposed) rock.

%4 Sampling of fillers :
5.4.1 Apparatus. The followmg apparatus is”
reguired.

5411 A smal!scaap for use in samplmg the
increments making up & main sample.

5.4.1.2 Anairtight container (or conldlnérs) for
collecting and despatching the main sample.’
5.4.1,3 A sample divider, such as a small riffle box,
or the grid type as described in BS 3406:Part 1.
5.4.2 Procedure )

5.4.2.1 General. So far as is practical, the proccdurc
to be used for the samplingof fitlers and the :
subdividing of the sample shall follow, the principles
and methods given.in BS 3406:Part 1. I a filler is

"

BS 812 : Part1:1975

likely to deteriorate du"in'g: storage, the sampling
shall be completed within one wecek of delivery of

-the material and the testing completed wnhm four

weeks of delivery. Whenever possible, lhe main
sample shall be taken in an enclosed spacc free from

- draughts or air currents.

- 5.4.2.2 Procedure 1, Where the samplc is lo be .
. representalwe ofa c]early described bulk quantity *

of material, draw @ main sample of at least 5 kg, by
means of a scoop, in at'ieast 10 increments from

. different parts of the bulk quantity in such a ‘way ‘as: .
to represent, as far as possible, the average quality,,

and collect it in one or more airtight containers.

Take care to ensure that the increments are not
drawn from parts of the consignment known to be /-
subject 1o segregalion durmg transport prior to ,-,' :
sampling. Where the filler is supplied in bulk, take
the increments during the filling or emptying of
containers. Where it is supplied in bags, drums or
other packages, take no more lhan one increment .
from any one bag. etc. o

5.4.2.3 Procedure 2. Where the sampie is requ1rcd
for purposes other than to obtain assurance that a

. particular bulk quantity of filler complies with

specified requirements, the initial sample shall be .
taken by a procedure appropriate to the purpose for
which the test results are required. N

5.4.2.4 Reduction of sample. Subdivide the main
samp!c in an enclosed space free from draughts and .
air currents by the sample divider. to obtain samples
of u mass appropriale {o the parucular tests to be -
made. If the grid type sample divider is used the
procedure shall be as described i in BS 3406: Part 1,

.5.5 Despatch of samples

8.5.1 Packing samples of aqgreqa!es and fi Sllers.

- The samples shali be transferred comp]elely tothe

specified container which shall then be sealed

for despatch. Where necessary, particularly where
the aggregate contains crushed paruclcs of the
larger sizes, the bags shall be protected against
damage in transit by casing in suitable containers.
Individual packages should prcf‘erably notexceed
30 kg, h

5.52 hrfnrnmnon t0 be sent with samples. Each
package shall contuin a card, suitably prolcctcd
from damage by moisture and abrasion, giving the -
name and address of the sender and his dcscrlpllon
of the material. C

8.5.3 Certificate of mmplun,r Each sdmplc shall be
accompanied by i certificate from ihe person
responsible for ldkmg the sample that sampling
was carried out in accordance with this British. .~
‘Smnddrd The certificate shall mc!ude as much as n
.dpproprmle of lhc l'ollowmg :nformauon

(d) General ‘
4] Name :.ll'ld location of source. -
)] Nomm'tl dcscnpuon ol'the mdlerml

(b) Aggregates and fillers D
(D Dcl'mllrm of bulk quantity SBupicd
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{(2) Details of place and melhod of samplmg

including dates and llmes atwhichi increments

were oblamed N - -
(€} Lump material and solid rock

(1} Exact location of mdlwdual pleces of

samples.

(2) Any relevant comments about the rock

sampled.

6. Description and classification

6.1 General. This clause of the standard contains
data necessary for the description and classification
of samples of aggregate. Classification requires
petrographical examination for a placmg within a
list of groups.

. The numbering of the groups is arbitrary but is
included for uniformity of reference by other
British Standards.

6.2 Sampling, The sample for examination shall be
taken in accordance with clause § of this Part of
this standard,

6.3 Description. The description of the material
shall be given under the following general headings,
(a) Petrological group class:ﬁcanon e g granite,

limestone, ctc. (sce 6.4).

{b) Petrological name and desartpnon The correct -

petrclogical name (see 6.5), accompamed bya
bnefdescr:pl:on of such properties as hardness,
colour, grain size, imperfections, etc.

() Description of the bulk. The degree of i
cleanness, e.g. freedom from dust, and refercnce
to the presence of any pieces not reprcsenlauve
of the bulk,

(d) Descripian of, ‘particle shape and sm;face ‘
texture (see 6.6),

6.4 Group classification of aggregates, For the
purposes of this standard it is convenient to classify
and group aggregates according to their petrologlcal
characteristics.

Other classifications may be convenient for other
purposes, for example description by phys:cal
properties such as ‘heavy’ (e.g. barylcs) ltis
recognized that traditional names are in use for
describing certain rocks; if such terms are used, the
rock in question shall also be described by the
appropriate name from the group classification.

- The petrolagical classification does not take
account of suitability for any particular purpose,
which should be determined in accordance with the
appropriate British Standard. The petrological
group name shall always be stated ; the group
number has been used to famhtate cross reference
to 6.5.3.

The petrological group classification shall be:

1. Artificial, 2, Basalt, 3. Flint, 4. Gabbro, _
5. Granite, 6. Grntstone, 7. Hornfels, 8. L;mestone.
9, Porphyry, 10. Quartz.lte, 11. Schist.

. Placing under the appropriate group shall be made -

N . dolerites of all kinds,‘

Naturally cemented coarse fragmental rocks, e.g.
conglomerate, breccia and agglomerate, shall be
classified on a percentage basis by means of the
constituent rock types related to the relevant
groups. For exampie a conglomerate contammg
609, quartzite, 20 % chert, 15% dolomite pebbles,

the remainder being matrix plus cement, would be | .

classified under the quartzue ﬂmt and l:mestone e
groups, .
The correct ldenuﬁcatlon of arockandits

by the Institute of Geological Sciences, orby a :
qualified geologlst

The main rock types in common use are llsted
below in the group classification. A more
comprehensxve glossary of rock -names and
consmuent minerals is given in6.s.- '

- \L

1. Artificial group ' \6 Grrrszonegraup

crushed brick (including
slags ' y Frugmqnh\ volcamc e
calcined bauxite .. ' rocks) . ‘

arkose i

synthetic aggregates = ‘ )
" " . greywacke

2. Basalt group: v ; o
: i \‘:‘ grit . o .
ab:g:lst“e » sandstone .. _
i i Cituff L
db?:[;ca ;J:rphs rite 7. 'Horr Iﬁ:’isgraup

contact-altercd

including theralite
and teschenite -
cpl(norlte

except marble
" B, Limestone group.

lamprophyre’ - 'ﬁg'::;g;ee
quartz-dolerite " marble
Tspilite - ‘.aig.Porphyrygroup
3. Flint group aplite’, T
chert ~ dacite’” _
Aint B ©o. L felsite . v
T hyre -
4. Gabbro group granop _
kenbye
basic gneiss ‘
gabbr% I, porphyry*
hornblende-rock ' qll].larllz-porphynte
.t rhyolite -
nor.Jte . trachyte
' peridotite 10,
icrite Quartz:tegroup
P . gamster

serpentinite

5. Gra;ziregrdujj ‘ recrystallucd '

gneiss ‘ quartzitec -
granite - , . ll.Sch;‘stgraup '
* granodiorite ' phylhte ‘
‘granulite = L schist -
i pegmatite - slate. .
quartz-djorite, 2l severcly sheared
rocks : :

syenite

- rocks of all kinds

quartzitic sandstoues
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6.5 Glossary of rock and miperal names terms of -
origin and textural terms e .

6.5.1 ?erms of origin ‘
igneous rocks. Rocks formed by the coollng and
consclidation of magma, a fiuid melt of rock
material, Three categories are recognized.

(a) Plutonic, consolidated in large masses at great .

depths in the earth’s crust,

(b) Hypabyssal; intruded in the form of small

bodies such as dykes, sills and bosses. .

. (¢} Volcanic, extruded at the surface or under
the sea as lava, or the producls of volcanic
explosions.

The rocks are divided, accordmg to silica content,
into four classes of which the approxlmale l|mals
are as follows.

(a) Acid, containing more than 66 % silica.

(b) Intermedlate, containing belween 529 and

66 % silica.

(c) Basic, contammg between 459 and 52%

silica.

(d) Ultrabasic, conlalmng less than 45/ silica.
sedimentary rocks. Deposits which were ongmally
. laid down as sediments under water or air.
metamorphic rocks. Rocks derived from pre- -
existing solid rock masses by the action of heat, .
pressure or chemical fluids acting separately or
together producing distinctive new types.

6.5.2 Textural terms (see 6.6)

cryptocrystalline. So finely crystalline as to be
recognizable only under a microscope.
holocrystalline. Wholly crystalline, containing no
glass.

ophitic. The texture produced by the enclosure of
laths of plagioclase in pyroxene crystals,
phenerocrystalline. Coarse equigranular
crystallization. :
porphyritic. Conlammg Iarger crystnls
(‘phenocrysts) set in a finer groundmass.

6.5.3 Names of rocks and artificial materials

NOTE. The group classification number (sce 6.4), where
appropriate, follows the name of the material,
agglomerate, A naturally cemented unstratified
mass of coarse angular volcanic fragments,
andesite (2). A voleanic rock, generally porphyritic,
consisting of intermediate plagioclase together
with biotite, hornblende or pyroxene, usuaily
without olivine.

aplite (9). A fine gramcd granitic rock, non-
porphyritic, consisting ofquartz and feldspar,
usually with little or no mica.

arkose (6). A feldspathic sandstone or grlt medium
to coarse grained and contalmng over 25 %
feldspar.

basalt (2). A dark coloured, fine grained bas:c
igheous rock’ composed essentially of calcic
plagioclase, augite and iron/titanium oxides,
usuaily with olivine. Some basalts are volcanic,
others are hypabyssal.

basic porphyrite (2). A porphyrite without quartz,
but richin l'erromagnesuan minerals. Hypabyssal

Part‘l 1975

bauxite. An aluminous lateritic rock in Wthh
aluminium hydroxldes amorphous or crystalhne
predominate. -

breccia. A rock consmtmg of broken angular
unworn rock fragments, held together by a:

natural cement..

calcined bauxite (1). Bauxue subjected to hlgh

. temperatures (either in nature through thermal
~_metamorphism, or artlﬁcmlly in furnaces).’
.Corundum (Al204) is a major constituent, with
cristobalite (8i03), mullite (3A1203 28102) and '
hematite (alpha- Fe203) , -
chert (3). A more or less pure sﬂ:ceous rock 7
- composed mainly of chalcedony, having a splmtery
-rather than a conchoidal fracture. - o
conglomerate. A rock consisting of rounded pebbles -
- held together by natural cement. .
dacite (9). A variety of andesite contammg essentlal '
primary quartz. Volcanic. ’

.. diabase (2). An altered dolerite or basalt contalmng

such minerals as chlorite and calcite, produced by
the decomposition of ori glnal augm: olwme and
feldspar i

. diorite (4). A coarsely crystalline plutomc roclc
consisting 2ssentially of intermediate plagioclase -
together with hornblende, augite or biotite.

dolcrites of all kinds, including theralite and...,
teschenite (2). Dolerites have the same composition-
as basalts and may contain olivine in addition to .
plagioclase, augite and ironftitanium oxides. They -
are more coarsely crystalline than the basalts, the
average grain size exceeding 0.5 mm, and may have
an ophitic texture. Theralite and teschenite are
dolerites containing respectively nepheline and’
analcime as essential minerals.

dolomite (8). A rock composed muinly of the
mineral dolomxte, the double carbondte of calcnum
and magnesium, ‘

epidiorite (2). A varlety ol'dmbase in which
hornblende has arisen from the decomposition or -
alteration of augite and feldspar ‘ P

felsite (9). A fine grained igneous rock consisting of
. anintimate mixture ol‘feldspar and quartz.

: Hypabyssal
flint (3). A more or less purc S|l|ccous rock
originating as nodular masses or layers or veins in
the chalk and having a conchoidal fracture. The
silica is a very ﬁnely crystallmc (cryptocryslallme}
form. ‘
gabbro (4). A coarsely cryslallmc basic plutonic
_rock consisting essentially of labradorite and
*'pyroxene, and sometimes olivine.
ganister (10). A compact, highly siliceous,
sedlmentdry rock, often containing plant remains.

« gneiss (5), A banded or foliated metamorphic rock.
granite (5). A coarse grained plutonic rock,
-composed of quartz, K- feldspar. subordmdle
Na- plagloclase feldspar mlca or hornblendc

. and accessories,

granodiorite (5). An acid plulo"uc rock in which
Na-plagioclase fcldspar predommalcs over
K- l‘eldspar ‘

i
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