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This Part of l3S 1881 has been prepared under the direction of the lkhnical
&x&or  Boand for Building and Civil Engineering. It describes  a method of’ I;esl  her

determining the density  of partially compacted semi-dry fresh concrete,
ptiarily  to establish the correct yield when this type of conate is produced by
a rctiy mixed concret(? phnt for applications such as kerb backing and Minding.

The dnndty of compacted fresh concrete can be treasured  by the method
described in BS 1881 : part 107 but &at method b not applicable to conactc
that cannot be compacted by Mb&ion  alone. Semi-dry concrete has a voiy low
workability,  with a slump generally not more than 6 mm when measured in
accordance with BS 1881 : Part L(rL.  The m&hod  developed for this typo d
concrete relies on compacting it by tamping, as u~td in the method fnr making
no-fines concrete test cubes doscribed  in BS 1881 ; Fart 113.

‘&sts  iu accordance wilh this F& of BS 1881 arc nnt applicable to lean concrete
for mad bases and other fully compacted very low w~kability  concretes which
have their owa methods of density measurement  inchuded  in their specifications,
e.g. the Department of Transport  3ptiflti&q#br HQkway Wbrlcs  in respect of
cement bound n~a&?ritrl  for nxulbase  and sub-base.

Compiianc~ with a Britiil Standasd  does not of itself confer immunity l3om
legal oblfgations  .

BS 1881:Part129:.l992

Foreword
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Method

1 Scope
T h i s  Part of BSI 1881 describes a method  for
determining  the density 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 t o  concrete  with a slump of
more than 5 mm when tested in accordance  with
BS 1881 : Part 102.

2 Definitions
For the  purposes of this Part of BS 1881 the
definitions given in BS 6328 : l3u-L  1 and Bq 1881
part 101 apply, together with the folkxving.

2.1 density
Mass of a quantity of partially conqxscted  senli-dry
rresfi  cmw* divided by its volume, expresseri in
W.
2.2 t3fJmLdry  ~KlCrete
Vixy low workability concrete with a low walm
content and of n consistcrtcc  producing a slump of
less than 5 mm, which is tuo low to hc mcasurcd
with preciAon  by the teat dcsc~ibcd  h BS 1881 :
Part 102.

3 Apparatm
3.1 scales ar &&xzce, capable of weighing the
contaiuer (3.2) lo m accuracy  of 10 g or M&r at
calibration  and to an accumcy  0126  g ur belkr
during the meanrement of den&y. Suitable
capacities are likely to be 20 kg for the Cal&ration
and 60 kg for the measarement  oP density.
The balance shaJl bc calibmtcd on *midal
commi&oning  and at 1-t annually thercsftcr
using  weighttt  oi! which the accumcy  cm be trcrced
to the nrtticxal  standard of mass. The balance shull
be rtzcalbrated aftor rcl0CatiOn  or dlSt.ttrbaU~.  A
cerkiflcate sfatktg the accuracy  shzUl  bc abtaincd
from the organization  cm@ng out thcsc
Cdib~MOltS.

3.2 Ccnz&iW, wa&rL&hC  ri&i q&r&r of the
dimensions specified h tile 1, nxudc of alet-1~1 not
readily attncked  by cement paste,  having a ~mood~
internal face, the rim nmAtin~ lu a pkne surface,
the rim at-d base al ml. arrgilcs I;u the  :tis, xx3
provided  with handles.

‘&Me 1. Dirneusiolu3 of &~tzinlcr
Nominrl  Inside
capacity dInmeter

ml? m m m m mm nun
0.01 200.0 320.0 4.,0 20.0

f 1.5 + 1.5

3.3 Swap,  as de.xxibed in 3.1 of
Fl8 1881 : pdli 101  : 1983.

3.4 !4?mqer,  made of mctul and of robust
construdion comprising H iwnmer and a guide
tube, secured to tic base of which  is IL flat. metal
bearing plrrte. (See figure 1 frlr typicA
coruqtnrtion,)  The rammer shall have  a mass of
2M)O  f 26 g nnd the complete tamper of
7700 k 100 g. The mmmer  shall  be abble  tu fall
300 f 3 mm. The bearing pIatx?  shall be circular or
dinmct.r.r  197.0 zk 1.5 nun ,pnd  thicknc3s  not fess
tbm 12 mm.
NOTE.  A sukdde apparatus is the 2.5 Ia mnuucr  for the
standnrd cmpaclien teat specihd m ll3 1377 : Part 4, ndo of
did steel and having  a ckcubw mild at4 be~rh~y  &Lc wcldud
cenhally to the  bottom or tie @We tube. A siniihl;  but lloC
identicd,  appantus  l&U. CM nlso bu used js described ix
Its 1881: PaIt L13.

3.5 Skdghfudgo,  maclc nf .&x:1,  nnt bsss  than
300 nun in kngth md not less than 4 mm in
tltktkn~.

3.6 Ghs pipette, (if required), of known vohmc.

3.7 Sanqlillq  Cray minimum dhnensiofu 900 mm
x 900 mm x 60 mm deep of rigid cmslxwliort md
made from a non-absorbent matxxial  not l~adily
attacked by cement paste.

3.8 5@mm  9rwUh3d  shm.wl, size 2 in axcordfincc
with BS 3388,

3.9 Tlesrmomatw,  100 mm immersion, accurate to
at least 0.6 OC  and cornylying with Rs 583 01
I33 1704.

-
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4 Calibration of the container
Weigh the empty contain=,  .place it on a horizontrrl
wfke arld 811 it with w&er  at a temperature uf
20 f 5 OC so that no meniscus is above the rim. If
ncccsswy,  ~cmM7e  b means of n pipette a
sufficient known volume of water to allow the
container to be lifted  and placed on the b&nce
platform without  10~3 of water. Weigh the container
and water. Md the mass of any rcmnvcd water to

5 Sampling

the nkas3 of water remaining in the cont&nec
Oblais the sample  of fresh concrete by the
procedure descrikd iu BS 1881 : Part 101.  ox
Et8 1881 : Part 125. KWC, Lhr? suqk covered to
minimise evaporation. Conuno~~co the
determination of the density as soon as possible,
and Ilot more than 30 min, after sampling.

Rammer
Adjust lo make
total ma5s
25OQt 2sg

mcK rirhber
gasket

LBearing plate
197!  1.5 dh 12 min.

4

azmanco.comazmanco.com

https://azmanco.com


m

BS 1881 : Part 129 : 1992

6 Prepadng  the sample for test
C2WllON.  When wwnL ir caixd w&kc waler, aRcall  is released.
%&o pca~~tloue  to add dry ammt  entering the eyes, nlauth
armi  nc6e  when rahitg mnente.  I’nwmt  skin cont~mt  ~4th wet
MutaJd  or cc4lcrcle b weariag  suita& pMective  cbthing. If
cfxnant  ar cOncrete enters the cyq lmnledlately  rvazh it out
tlunnogtdy with &an waler and  seek racrlicirl Wcatmcnt
n4thout  delq. Vh3h  vvct con(rrrtrt  off thn *kin hmciiiatcly.

B. 1 Empty the  srtmplc  flom the sample
container(s) onto the sampling tray. Ensure that no
more tlum a light covering of slurry is Ieft ndhcring
to the sample cxm*er<s)  .

8.2 Tholwlghlg mix the sample b shovelling it to
form a cone on the sampling  tray and turning  this
over with the shovel  to form a new cone, the
wn being carried out three timez When
forming the cones, deposit each shovelful of the
material on the apex of the cone so that the
partions  which slide down the sides an: distrbuted
ns evenly ss possible and so that the centre of the
cone  is not diqrked.  Flatteu khe third cone by
repeated  vertJcal insertion of the shovel across the
apex of the cone, lifting the shovel clear ok’ tbe
concrete after each insertion. Ensure that the
flattened hucrp  is uniform in thickness and
diame~
8.3 Divide the sample into four portions by
quartering the flatt..ened  heap along two diameters
hlxmeciing  at right. angles. Replace  one pair of
diagonally opposite quarters into the sample
container(~) and shmwl the remainder into a heap
and nauix as befcu. l’hk n~aterid will form the
CiirsL Lest,  purLion. Retain the second  test portion in
Lhe sample cont.ainer(s)  until llcquired for testing
Then empty it onLo  Ute sam@ng lray and remix it
ali descracll in 82.

7 Procedure
7.1 Uscthe scoop  to place carefully a1ayp.r of
mete about 110 mm deep into tie contuincr
from the fimt test poMnn. r.evel  the au&cc of the
c-e with glnwd fingem, t&&g care not to
compact it. Carefully place the circul~~r  bearing
pIate  of the tamper on top of the cnnwetc  with fhc
axis of the tamper  vertical. Ffaise  the rammer  to
the top of its travel so that it just touchru  the top
of the sleeve without slack Allow the ~xmmer ta
dmp fnzely.  Complctc 16 such blowa on the hottom
lnyer of ccxxL?&.
7.2 Repeat the pmcednre  descriiwl  in 7.1 for a
second and third  layer.  Fbr the fouxth  layer, overfill
the container and slightly heap the concrete
tcnvards  the centre and apply only five blowls  of ehe
rammx  Remove the tamper and add or remove
sufficient concrete such that after a further 10
blows the suxharge ol’ concrete is between 5 nun
and 10 nun above the rim of the container. If the
surcharge is not between 6 mm and ill mm ,affx?r
compktion  of compaction then rcpcat  the test.

7.3 With th.e straightedge, remove the surplus
concrete using a sawing  action about 5 mm zbove
the rim. Remove laxgz  aggregate particles
promding above the rim individualty. Tbcn sttikc
the concrete off level with the rim and IU any
ho113  with fines from tic surplus  concrete, to
ubtain a reasonably flat; and level surface.  G;ue
should be taken not to ovexompact  the concrctc
by applying undue plx?ssure  when l’inishing tlic
swface  .
Weigh the. filled rontfiiner, subtract the ma%9 0C the
empty container and record the mass of conc~~?tc  in
the container, nz, to the nearest  25 g.
7.4 Empty and clear1 the container and then
repeat  the prrxedurez deescribt?tl  in 7.1 to 7.3 on
the second test potion.

8 Calculation and expression of results
8.1 Caleaiation  af density
Calculate the density, D, (in kg/m9) for each test
portion using the following equation:

D Y
m- (1)

where

m is the mass of c0nuet.e sample in the
contaiud’ [in kg);

v is the capacity uf tit.112  e011taincr  (in IL?).
Rxpress the re,sllIt  to tbr.  neareM 10 kg/m3.

Cdculrrfx  the avr:rugc of the two dctcrminations
and the ditTerence between them. If the difference
is 4fl kg/m3 or more di.wwd  the remelts  ~nrl wpcnt
t31s  test on a new s;lniplc  of mncrctr:.
It the tllrk?cerce is 30 kdd ur his, rc[xJrl  UlC
average.
8.2 Calculation crf  the volume  of concrete per
batch

m, is the 1nRFs  per batch of coarse aggregate, in
the cundition  wed (in kg);

m, is the mm! of mirdng 1vate.r  added to the
batch (ii kg);

D b3 the dcn~ity of partially compacted
semidry fresh concrete obtained in
accordance with 8.1 (in l@m3>.

Express the result of an accuracy of 1 %.
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9 Precision
Predsi~n  data are given in table 2.

I ‘Ihble  2. X’recision  data for density of partiaLly
compacted  semi-dry fresh cowxete I
Avora~e  den&t-g  1 Bq~mtabillty,  I 1 XeDroduclbilltPys  Ic!
m:t Wm3 k&n3
2036 30 30

10 T&t report

10.1 General
T~Q 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 avaik<ble. If available, FL
copy oi’thc cartificate  shall he provided.

10.2 Information to be tiacluded in the rppoz(;

10.2 1 Obligatoo,*U  infOmmt2on
The following informadion &all be included In the
test mport:

(a) d&e, Lime a& place of sampling and sample
identity number;
(b) time and place of test;
(c) identification  number; capacity and date of
latest cnUhrntion  of the container;
(4 density of psMMy compacted semi-dry fresh
concret. sample;
(e) name of person carrying out the test.

10.2.2 Optional inji7muci2on
If requested, the following information ahall hc
induded  in the test report:

(a) same of project  and place when! cunc%x-!t.e
was used;
(b) uame of supgller  and SOUKX  of concrete;
(c) date and time of ymduction  of concrete or
delivery to site;
(d) apcdfimtion  of concrete mix, e.g.
GEiNl, STl.
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BSI - British Standards Institution

BSI is the independent national body respcmsibk  for preparing British
Standards. It presents  the UK view on standards in Eu~qx and at the
interuationnl level. It is incorporated by Royal Charter.

Conlmct reqk13~11.e~rts

A British Standard does not purport to include all the neccss,ary  provisions  of a
contract. U%XY of BriUsh  Standards are responsible for their correct
application,

Revisions

British SLanclardu  are updated by amendment or rcvisinn, T3sers  of British
Standar& should make aura that they possess the latest amendments or
editions.

Any parson  who fhcL9 an inaccuracy  or ambiguity while using this British
Standard should notify BSI without delay so thak the matter may be
hvestigatcd swiftly,

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

Buyintf  T3ritish  Standard8

Ordelzl  for all Brkish  Stcndnrd publications should be addressed to the Sales
Depa&mcnt  at IkTiItcn  Keynes.

Infonaatinn on struaclnrds

BSI provides a wide range of information on nation;rl, l3uropean and
international standards through its Litnnry,  the Standaxiline  Database,  the F%l
Information ‘l?&mology  Service (BrrS) and its ‘Ikchnical  Help to Exporters
Service. Contact Customer In3’ormation at Milton  Keynes: ‘M: OD08  221166.

SubsaGing  men-tlmm  of BSI are kept up tc d&e with standa&  developments
tild receive substantial discounts on the purchase price of standards. Rx
details of these fuxi other benefiti  conkt the Manqer,  Mcrnbemhip
Ikvelopment at Mllton  Koymx ‘lbk 0808 220022.

COpyright

Copyr&ht  subsists in all BSI publications. No pz~& of this pub&x-&ion  may bc
reproduced in any form without the prior pe~mlssion in w&A-tg  of BSI. This
does not QPXlude the free use, in the course of implementing the sttmdord,  of
details such as symbols  and size, typo or @Me deuignationu. Enquiries about.
wpyrigbt should be made to the Cq>yri&t  Manager,  Publications at Milton
Kep-.
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