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Foreword

This Part, of BS 1881 has been prepared under the direction of the Techmical
Sector Board for Building and Civil Engineering. It desceribes a method of test for
determining the density of partialy compacted semi-dry fresh concrete,
primarily to establigh the correct yield when this type of concrete is produced by
arcady mixed concrete plant for applications such as kerb backing and Minding.

The density of compacted fresh concrete can be measured by the method
described in BS 1881 : Part 107 but that method is not applicable to concyete
that cannot be compacted by vibration aone. Semi-dry concrete has a very low
workability, with a slump generally not more than 6 mm when measured in
accordance with BS 1881 : Yart LU2. The method developed for this typo of
concrete relies on compacting it by tamping, a= used in the method for making
no-fines concrete test cubes doscribed in BS 1881 ; Purt 113,

Tests in accordance with this Part of BS 1881 are nat gpplicable to lean concrete
for road bases and other fully compacted very low warkability concretes which
have their own methods of density measurement, inctuded in their specifications,
e.g. the Department of Transport Specification for Highway Worlss In respect of
cement bound materixl for roadbase and sub-base.

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

1 Scope

This Part of B 1881 dexxibes a method for
determining the dendty of partially compacted
semi-dry fresh concrete. The method applies to
plain and air-entrained concrete, made with
aggregates having a nominal maximurn size of

40 mm or less, but not to concrete with a slump of
more than 5 mm when tested in accordance with
BS 1881 : Part 102.

NOTE L. The method for the detenuination of density of

conerete with a shump of more thun 5 mm is described in
BS 1881 : Part 107.

NOTIE 2. The titles at’ the publicalions refanred Lu in Chis
standard are listed on the inside back caver

2 Definitions

For the purposes of this Part of BS 1881 the
definitions given in BS6328 :Dart 1 and BS 1881
Part 101 apply, together with the foltowing.

2.1 density

Massof aquantity of partially compacted sewmi-dry
fresh concrete divided by itsvolume, expressed in

2.2 semi-dry concrete

Very low workability concrete with a low water
content and of a consistence producing a sump of
less than 8 mm, which is toe low te be measurad
with precision by the test deseribed In BS 1881 :
Part 102.

3 Apparatus

3.1 Scales or bulance, capable of weighing the
container (3.2) Lo an accuracy of 10 ¢ or betler at
calibration and to an accuracy of 25 g ur betler
during the measurement; of densily. Suitable
capacities are likely to be 20 kg for the calibration
and 60 kg for the measarement of density.

The balanee shall bc calibrated on initial
commissioning and at least annually thercafter
using waights ot which the accuracy can be traced
to the national standard of mass. The balance shall
be recalibrated after rclocation or disturhance. A
certificate stating the accuracy shall bc abtained
from the organization carrying out these
calibrations.

3.2 Container, walertighl rigid. cylinder of the
dimensions specified iu table 1, made of metal not
readily attacked by cement paste, having a smooth
internal face, the rim machined (v a plane surface,
the rim and base al right angles to the axis, and
provided with handles.

Thuble 1. Dimensions Of container

Nominal |nside Inside Minimum | Nominal

capacity| ditametee height thickness | internat

nf metal radius

between
wall and
base

m mm mm mm nun

0.01 200.0 320.0 4.0 20.0

15 15

3.3 Scoop, asdeyeribed in 3.1 of
BS 1881 : Parl 101 . 1983.

3.4 Tumper, made of metal and of robust
construction comprising a rammer and a guide
tube, secured to tic base of which is a flat. metal
bearing plate. (Scc figure 1 for typical
eonstrmiction,) The rammer shall have a mass of
2600 + 2R g and the complete tamper of

7700 £ 100 g. The rammer shall be able to tail
360 £ 3 mm. The bearing plate shall be civentar of
dinmeter 197.0 * 1.5 nun and thickness NOt less
than 12 mm.

NOTE. A suitable apparatus is the 2.5 kg rammer for the
standard corspaction test specified in BS [877 : Pait 4, madeof
mild steel and having a circular mild steel bearing plate welded
centrally to the bottom of the guide tube. A similar, but not

identical, apparatus that can atso be used is described in
BS 1881: Pait LI3.

3.5 Straightsdge, made of steel, not less than
300 nun in length and not less than 4 mm in
thickmess.

3.8 Glass pipette, (if required), of known vohume.

3.7 Sampling tray, minimum dimensions 900 mm

x 900 mm x 50 mm deep Of rigid construction und
made from a non-absorbent material not readily
attacked by cement paste.

3.8 Square ‘mouthed shwwvel, size 2 in accordance
with BS 3388.

3.9 Thermometer, 100 mm immersion, accurate to
at least 0.6 °C and complying with BS 583 o
BS 1704.

3
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; ; ; Calculate the capacity of the conlainey, ¥ b
4 (?al,:lt;ratlon O,f the con.tzfu_ner .. dividing by 1000pky1?:.3 the mass of waiey, Lg the
Weig t € dep:pf[y anr:;airller, Dlace ILon a horizontal gy et 10 4, required to fill the container. Express
surfuce and [ill It with water at a temperature of Lhe eapacity to the nearest 0.00001 m3. Calibratc

20 £ 5 °C so that no meniscus is above the rim. It {he container befors initial use and at least

nceessary, vemove by means of a pipette a annually thereufter: ’ )

sufficient known volume of water to allow the '

container to be lifted and placed on the balance )

platform without loss of water. Weigh the container 5 Sampling

and water. Add the massof any remnved water t0 Obain the sample of fresh concrete by the

the mass of water remaining in the container. procedure described in BS 1881 : Part 101 ox
BS 1881 : Part 125. Keep the suuple covered to
minimize evaporation. Commence the
determination of the density as soon as possible,
and not more than 30 min, after sampling.

952
217
N,
T '
4 AN—IO holes
f dis. 6
: 1 Guide tube ! Rammer
{ ﬂ Length of Adjust lo make
| fravel of & total mass
| 1 rammer 2500+ 259
2 1 1 ¢ 300 13
m 2
1 :
: ) )
1
H ( 12 holes
| ] ’L dia. 6 ' 2 'Mick rubber
__E _._+£I - V ! i gasket
- . 3
T+ T
R S |
Yo i A7) {
—if s’ - 3 min. o] @25
‘—Bearing plate 350:"0'5_
1974 1.5 dia.x 12 min.

NOTE !. All dimensions shown are in millimetres,

NOTE 2. This design has been fuuad satslactory, but alternative designs may be used provided that
the essential requirements sre fulfilled.

Figure 1. Typical tamper for partially compacted somi-dry fresh concrete
density test:
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6 Preparing the sample for test
GAUTION.Wh €N cewunt isinixuil wilko water,alicall | S veleasad.
Take precautions t0 avoid dry cement entering the eyes, mouth
and nose When mneixing roncrete. Frevent SKin contact with wet
cenert Or concrete by wearing suitable protective clothing. If
cement or conerete enters the eya, lmnediately wash it out
thoroughly tith elean waler and seek medien! treatment
without delay. Wash svet concrete Off the skin inmediately.

8.1 Empty the sample from the sample
container(s) onto the sampling tray. Ensure that no
more than alight covering of durry isleft adhering
to the sample containex(s) .

8.2 Thorvughly mix the sample by shovelling it to
form a cone on the sampling tray and tning this
over with the shovel to form a new cone, the
operation being carried out three times. When
forming the cones, deposit each shovelful of the
material on the apex of the cone so that the
portions which dide down the sides are distributed
as evenly as possible and so that the centre of the
cone is not displaced. Flatten khe third cone by
repeated vertical insertion of the shovel across the
apex of the cone, lifting the shovel clear ok’ the
concr ete after each insertion. knsure that the
flattened heup is uniform in thickness and
dinmeter.

8.3 Divide the sample into four portions by
quartering the flattened heap along two diameters
intorsecting at right. angles. Replace one pair of
diagondly opposite quarters into the sample
container (~) and shovel the remainder into a heap
and remix as before. This waterial will form the
first test. portion. Retain the second test portion in
Lhe sample container(s) until required for testing
Then empty it onto the sampling tray and remix it
a8 described in 6.2,

7 Procedure

7.1 Usc the scoap to place carefully alayer of
concrete about 110 mm deep into the eontainer
from the first test portion. Lave) the surface of the
concrete with glaved fingers, taking care not to
compact it. Carefully place the eireutar bearing
plate of the tamper ‘on top of the concrete with the
axis of the tamper vertical. Raise the rammar to
thetop of itstravel so that it just touches the top
of the deeve without dack Allow the rammer to
drop freely. Completc 16 such blows on the hottom
layer of concrete.

7.2 Repeat the proceduore descrihed in 7.1 for a
second and third layer. Fbr the fourth layer, averfill
the container and dlightly heap the concrete
iowards the centre and apply only five blows of the
rammer. Remove the tamper and add or remove
sufficient concrete such that after a further 10
blows the surcharge of concrete is between 5 nun
and 10 nun above the rim of the container. If the
surcharge is not between 6 mmm and 10 mm after
corapletion of compaction then repeat the test.

7.3 With the straightedge, remove the surplus
concrete using a sawing action about 5 mm above
the rim. Remove large aggregate particles
protruding above the riu individually. Then strike
the concrete off level with the rim and fill any
holes with fines from the surphus concrete, to
abtain a reasonably flat; and level surface. Care
should be taken not to overcompact the concrete
by applying undue pressure when finishing the
surface.

Weigh the. filled container, subtract the mass of the
empty container and record the mass of conerete in
the container, m, to the neavest 25 g.

7.4 Empty and clean the container and then
repeat the procedures descrilied In 7.1 t0 7.3 on
the second test potion.

8 Calculation and expression of results
8.1 Calculation af density

Calculate the density, D, (in kg/m?) for each test
portion using the following equation:

m
b-3 8y

where

m  iSthe massof concrete samplein the
contaiuey (in leg);
v s the capacity of the eontainer (in w?).
Bxpress the result to the nearest. 10 kg/m®.

Caleulate the avorage of the two determinations
and the difference between them. If the difference
is 40 kg/m3 or more discard the results and yepeat,
the tost. ON A new sample of concrefae.
I the differercee is 30 kg/m3 vr less, repurl the
average,
8.2 Calculation of the valume Of concrete per
batch
If the vnlume of concrete produced per bateh, ¥,
is requirer, ealcnlate it (in m3) using the following
cquation:

Vh"mC+%;ml+mw ()

where

m, Is the mass per batch of coarse aggregate, in
the condition used (in kg);
is the mass per batch of cement (in kg);
is the masys per batch of fine aggregute, in
the eondition used (W kg);
is the mass of mixing water added to the
batch (ii kg);

is the density of partially compacted
semidry fresh voncrete obtained in
accordance with 8.1 (in kg/m3).

Express theresult of an accuracy of 1%.

© 3 23
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9 Precision
Precision data are given in table 2.

Table 2. Precision data for density of partially
compacted semi-dry fresh concrete

| Average density | Ropeatability, ¥ | Reproductbility, #
kg/m kg/ma® kg/m?
2035 30 30

NOTE 1. The precision data wers obtuined in an cxperiment
curried out jo 1988 Involving 15 operators. The exporiment was
designed and the data ansiysed following the nrigdple.s given in
BY 5497 : Part 1. The material used was a L& m® batch of
serat-dry fresh concrete, mixed from 20 rmm gravel coarsc
agavegate, grading M of BS 882 : 1043 fino agyregate and
containing 176 kg/m? of eeinary lartland centent. Bach

erator took a samplo of at least 50 L and ablained two test

sulls on tis sample, each test result being the average of two
&cétemﬂm.uom, Sampling and sample reduction was in
accordsnce with BS 1881 : Part 101
NOTE 2. The difference hetwesn two tost results obtained on
tho sana gample of sci-dry frcstt concrete, within a ghort time
interval, by one operator nsing the same equipmoent will exceed
the repeatability Linil » (see talle 2) on average in not more
than 1 In 20 casos in the normal and comeet operation of the
method.

NOTE 3. The differeaice between two test results obtalned on
different samples of the same load of somi-dry (resh concrete,
within a short time intarval, by different oparators each using
their awn equipment will exceed the reproducibikity Jimit R (see
table 2) vt average in not more than 1 in 20 cuses in the
normeal and correct pperation of the method,

10 Test report

10.1General

Tha test report shall affirm that the density was
determined in accordance with this Part of

BS 1881. The report shall also state whether or not
a certificate of sampling is available. If available, =
copy of the certificate shall he provided.

10.2 Information to be included in the report

10.2 1 Obligatory informaution
The following information shall be included in the
test report:
(a) date, Lime und place of sampling and sample
Identity number;
(b} time and place of test;

(c) identifieation number; capacity and date of
latest calibration of the container;

(4} density of partialty compacted semi-dry fresh
concerete sample;
(e) name of person carrying out the test.

10.2.20ptionalinformation

I requested, the following information shail br
included in the test report:

(a) mume of project and place where conerote
was Used;

(b) name of suppller and source of concrete;
{¢) date and time of myoduction of concrete or
delivery to Site;

(d) specification of concrete mix, e.g.
GENI, ST1.
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Publication(s) referred to

BS 6593 Specification for lahoratory thermometersy

x3882 Specification for aggregates from natural sources for concrete
BS 1377 Methads of test for soils for civil engineering pm-poses
Part 4 Compaction-related tests
B8 1704 Specification for solid-stem general purpose thermometers
BS 1881  Testing concrete
Part 101 Method of sampling fresh conerele on site
Pact 102 Method for determination of sump
Part 107 Method for delermination of density of compacted hesh concrete
Part 113 Method for making and curing no-fines test, cubes
Part 126 Methods for reixing and sampling fresh concrete in the laboyatory
RS 3388 Specification for forks, shovels and spades
Bs 6328 Concrete o
Part 1 Guide to specifying concrete
BS 6497 Precision of test methods
Part 1 Guide far the determination of repeatability and reproducibility for a standaxd test
method by inter-laboratary tests

DDepartment of Transport. 'Specification for Highway Works'.

1) Reterred to la the foreward only and obtainable from HMSO.
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international level. It isincorporated by Royal Charter.

Contract requirerents
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application,
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Buying British Standards

Orders for all British Standard publications should be addressed to the Sales
Department at Milton Keynes.

Information ON standards

BSI provides a wide range of information on national, Buropean and
international standards through its Library, the Standardline Databasc, the BST
Information Technology Service (BITS) and its Techrical Help to Exporters
Service. Contact Customer Information at Milton Keynes: Tel: 0908 221166.
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and receive substantial discounts on the purchase price of standards. For
details of these and other benefits contuet the Managey, Membership
Development at Milton Keynes: Tel: 0808 220022.

Copyright

Copyright subsistsin al BS| publications. No paxt of this publieation may bc
reproduced in any form without the prior permissivn in writing of BSl. This
does not preclude the free use, in the course of implementing the standard, of
details such as symbols and Size, typo or grade designations, Enquirics about

copyright should be made to the Copyright Manuger, Publications at Milton
Keynes.
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