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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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committee responsible for this document is:\ISO/TC 71, Concrete, reinforced concrg
sed concrete, Subcommittee SC 1, Test methods for concrete.

second edition cancels and replaces thefirst edition (ISO 1920-2:2005), which has been
bed with the following changes:

1.3.5, list a) has been updated;

1.7.3.3, the required minimyim dimensions 800 mm x 800 mm have been added;
Figure 11, footnote 2 wasadded;

b.4.4, Note was added;
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Introduction

International Standards are widely adopted at the regional or national level and applied by
manufacturers, trade organizations, purchasers, consumers, testing laboratories, authorities and other
interested parties. Since these documents generally reflect the best experience of industry, researchers,
consumers and regulators worldwide and cover common needs in a variety of countries, they constitute
one of the important bases for the removal of technical barriers to trade. However, full adoption may
not be practicable in all cases for reasons, such as regional or national security, protection of human
health or safety, or protection of the environment, or because of fundamental climatic, geographical or
technological problems. As a consequence, the corresponding technical deviations to ISO standards are
permitted where required by national or regional legislation or industry convention when adoptinlg an
Internationpl Standard.

Where such national deviations are required, it is important that they are clearly identified and the
reasons forthe deviations stated. Depending of on the method of adoption of the Internatienal Standard,
the deviatidns will be noted in the national introduction, in the preface or foreword (for,small numbers)
or as a natignal annex (for large numbers). See ISO/IEC Guide 21-1 for more information.

ISO/TC 71/SC 1 has identified those items in this document that may be the Subject of national or
regional deviations. The items are indicated in the text by the phrase “ fexcept where the natjonal
annex to this document requires...”.
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Testing of concrete —

Part 2:
Properties of fresh concrete

Caution — When cement is mixed with water, alkali is released. When sampling, prevent skin
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ion — The use of vibrating equipment, such as vibration tables, can/cause dama
loss of sensation due to nerve damage. Moulds, density containers;etc. should be
Lable and not held in position using one’s hands while they are being vibrated.

Scope

document specifies procedures for testing fresh concrete™t specifies the following te
rmination of consistence (slump test, Vebe test, degree of compactability, flow-ta
Hfluidity concrete, and the slump-flow test), determiination of fresh density and deter]
pntent by the pressure-gauge method and by the water-column method.

Normative references
titutes requirements of this document. For dated references, only the edition cited
1101, Geometrical product«specifications (GPS) — Geometrical tolerancing — Toleran
ptation, location and run-out

1920-1, Testing of concrete — Part 1: Sampling of fresh concrete

Terms and-definitions
he purpgses of this document, the following terms and definitions apply.

ind JEC-maintain terminological databases for use in standardization at the following a

ng (glovesy, footwear,

‘I_rrﬁl—l_b—rm_l_ﬁ_rﬁl_jac with wet cement or concrete by wearing suitable protective clothi
| clean water and seek medical treatment without delay. Wash wet concrete off the skin

ty glasses). If wet cement or concrete enters the eye, immediately wash it out’thoroughly

e to joints
clamped to

st methods:
ble test for
mination of

following documents are referred to i the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

res of form,

ddresses:

EC F]prfrnpndia- available at http: //vwrww electronedia org/

ISO Online browsing platform: available at http://www.iso.org/obp

fresh density
mass of a quantity of fully compacted fresh concrete divided by its volume

Note

1 to entry: The fresh density is expressed in kilograms per cubic metre.

© ISO 2016 - All rights reserved
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4 Determination of consistence

4.1 General
The consistence of the concrete is determined by one of the methods described below:

slump test (see 4.3);

Vebe test (see 4.4);

degree of compactability (see 4.5);

flow-taple test (see 4.6);

slump-flow test for high-fluidity concrete (see 4.7).

These methods are not applicable to foamed concrete, no-fines concrete, or where the maximnum
aggregate sjze exceeds 40 mm.

4.2 Sampling

Samples fot ixed

before carr

the tests shall be obtained in accordance with ISO 1920-1,Each sample shall be rem
ing out the tests.

4.3 Slump test

4.3.1 Principle

The fresh c
withdrawn
the concret

he is
e of

pncrete is compacted into a mould in the;shape of a frustum of a cone. When the co
upwards, the distance the concrete has slumped provides a measure of the consisten

h

The slump {
10 mm and
methods of

If the slump

est is applicable to a range of consistence of concrete that corresponds to slumps of bety
210 mm. Outside this range, the measurement of slump may be unsuitable and @
determining the consistenceshould be considered.

continues to change oviepa period of 1 min after remoulding, this test is not suitable.

veen
ther

NOTE For high-fluidity conctetg, the slump-flow test described in 4.7 is a more appropriate test.

4.3.2 Apparatus

Note the calibration{réquirements associated with each apparatus.

4.3.2.1 Mpuld, suitable of forming the test specimen, made of a metal not readily attacked by ce
paste and nbtthinner than 1,5 mm

Tnent

The mould may be made either with or without a seam. The interior of the mould shall be smooth and
free from projections such as protruding rivets and shall be free from dents. The mould shall be in the
form of hollow frustum of a cone and shall have the following internal dimensions:

diameter of base: 200 mm * 2 mm;

diameter of top: 100 mm * 2 mm;

— height: 300 mm * 2 mm.

The base and the top shall be open and parallel to each other and at right angles to the axis of the cone.
The mould shall be provided, on the upper portion, with two handles at two-thirds of the height, and at
the bottom with fixing clamps or foot pieces to hold it steady. A mould that can be clamped to the base

© ISO 2016 - All rights reserved
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is acceptable, provided the clamping arrangement can be fully released without movement of the mould
or interference with the slumping concrete.

The mould shall be visually checked prior to each use to assure that it is clean and is not damaged or
dented. The cone shall be checked annually to ensure that its dimensions and conditions remain within
tolerances.

4.3.2.2 Tamping rod, straight, made of steel, having a circular cross-section with a diameter of
16 mm * 1 mm, 600 mm #* 5 mm in length, and with rounded ends. The rod may be extended with a
handle of plastic conduit, provided that the overall length does not exceed 1 000 mm.

The famping rod shall be checked annually to ensure that its dimensions and conditions refnain within
toletances.

4.3.2.3 Funnel (optional), made of a non-absorbent material not readily attacked by cemept paste.

The [funnel shall consist of two co-axial conical frustums having a common_diameter of 100 mm, the
endq being of greater diameter, one frustum to act as a filling funnel and the‘other as a collar to enable
the flunnel to be located on the outer surface of the mould.

The |funnel shall be checked annually to ensure that its dimensions and conditions remain within
tolefances.

4.3.2.4 Rule, graduated from 0 mm to 300 mm, at intervals'not exceeding 5 mm, with the zero point
being at the extreme end of the rule.

4.3.2.5 Base plate/surface, rigid, flat, non-absorbent and smooth plate or other surface pn which to
place the mould.

4.3.2.6 Shovel, with a square blade.

4.3.2.7 Remixing tray, of rigid canstruction and made from a non-absorbent material|not readily
atta¢ked by cement paste.

It shall be of appropriate dimensions such that the concrete can be thoroughly remixed, using the
squdre-bladed shovel.

4.3.2.8 Scoop, with-a width of approximately 100 mm.

4.3.2.9 Timeror other similar timing device, to allow time measurement to 1 s.

The watch shall be properly calibrated at the time of test.

10 Moist cloth

4.3.1

4.3.3 Procedure

Dampen the mould and the base plate. Wipe any excessive water from the surfaces, using an absorbent
cloth. Place the mould on the horizontal base plate/surface. During filling, clamp or hold the mould
firmly in place by standing on the two foot pieces.

Immediately after obtaining the sample in accordance with 4.2, fill the mould in three layers, each
approximately one-third of the height of the mould when compacted. When adding the concrete, ensure
that it is distributed symmetrically around the mould. Tamp each layer with 25 strokes of the tamping
rod. Uniformly distribute the strokes over the cross-section of each layer. For the bottom layer, this will
necessitate inclining the rod slightly and positioning approximately half the strokes spirally toward
the centre. Tamp the second layer and the top layer each throughout its depth, so that the strokes just

© IS0 2016 - All rights reserved 3
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penetrate into the underlying layer. In filling and tamping the top layer, heap the concrete above the
mould before tamping is started.

When the specified tamping procedure could cause segregation of the sample, the number of tamping
strokes may be reduced to an extent that segregation can be avoided.

If the tamping operation of the top layer results in subsidence of the concrete below the top edge of the
mould, add more concrete to keep an excess above the top of the mould at all times. Also ensure that the
addition of concrete to the top layer does not provide extra compaction of the concrete. After the top
layer has been tamped, scrape off the surface of the concrete level with the top of the mould by means

of a sawing

and rolling motion of the tamping rod.

Remove spillled concrete from the base plate/surface. Remove the mould in 3,5 s = 1,5 s by a'st

upward lift
shortened

The entire ¢
interruptio

Immediatel
the height d

where the pational annex to this document requires the measurement of the difference betweer

height of th
nearest 10
nearest 5 m

4.3.4 Testresult

The test is
substantial

Figure 2 b),

Record the
national an

If two consg
report the
slump test

]

with no lateral or torsional motion being imparted to the concrete. The lifting tirie ma
vhen required by the national annex.

peration from the start of the filling to the removal of the mould shall be cagried out wit
h and shall be completed within 180 s.

y after removal of the mould, determine the slump, h, by measuring the difference bety
f the mould and that of the highest point of the slumped test sample (see Figure 1), ex

pady
y be

hout

veen
cept
1 the

e mould and the centre point or the average height of the slithped concrete. Measure t¢ the

mm, except where the national annex to this documentrequires the measurement tq
m.

valid only if it yields a true slump, this being a slump in which the concrete rem
y intact and symmetrical as shown in KEigure 2 a). If a specimen shears, as show
take another sample and repeat the procedure.

true slump, h, as shown in Figure I fo the nearest 10 mm, or 5 mm when required by
hex.

cutive tests show a portion:of'the concrete shearing off from the mass of the test speci
est as being invalid as the_concrete lacks the necessary plasticity and cohesiveness fo
0 be suitable.

the

ains
n in

r the

men,
- the

Figure 1 — Slump measurement
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a) True slump b) Shear

Figure 2 — Forms of slump

4.3.5 Testreport

In addition to the information required in Clause 7, the test report shallinclude the followirlg:

a) the slump, measured to a nearest 10 mm (or 5 mm when requited by the national an
measuring point: highest, centre or average, if there is a true/slump, or;

ex), and its
b) B notation that the test gave a sheared slump;
c) [|dentification of specimen;

d) [ime and date of testing.
4.4 | Vebe test

4.4.1 Principle

The [fresh concrete is compacted into’a slump mould. The mould is lifted clear of the concrete and a
trangparent disc is swung over«the top of the concrete and carefully lowered until it comes in contact
with the concrete. The slump(of the concrete is recorded. The vibrating table is started apd the time
taken for the lower surface ofthe transparent disc to be fully in contact with concrete is measured.

If the Vebe time is less.thian 5 s or more than 30 s, the use of this test method to determine [consistence
may|[be unsuitable afndother methods should be considered for this purpose.

4.4.2 Apparatus

Notg the calibration requirements associated with each apparatus.

4.4.2;

a) container (Figure 3, item 1), cylindrical in shape, having an internal diameter of 240 mm = 5 mm
and a height of 200 mm #* 2 mm, and made of a metal not readily attacked by cement paste. The
thickness of the wall shall be 3 mm and that of the base, 7,5 mm.

The container shall be watertight and of sufficient rigidity to retain its shape under rough usage.
It shall be fitted with handles and protected from corrosion. The container shall be provided with

suitable foot pieces to enable it to be securely clamped to the top of the vibrating table (Figure 3,
item 7) by means of wing nuts (Figure 3, item 8).

© IS0 2016 - All rights reserved 5
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b)

d)

mould (Figure 3, item 2), as described in 4.3.2.1, except that the fixing clamps or foot pieces are not
required.

The mould shall be visually checked prior to each use to assure that it is clean and is not damaged
or dented.

disc (Figure 3, item 3), transparent, horizontal, attached to a rod (Figure 3, item 9) that slides
vertically through a guide sleeve (Figure 3, item 5) mounted on a swivel arm (Figure 3, item 13)
and which can be fixed in position by a screw (Figure 3, item 15).

The swivel arm also supports a funnel (Figure 3, item 4), the bottom of which coincides with the
top of the teal-mowldwhentheds i Hien errtricatlytr+h iner—The-swivel
arm is Jocated by a holder (Figure 3, item 12) and can be fixed in position by a set-screw (Eigulre 3,
item 6)} When in the appropriate position, the axes of the rod and of the funnel shall be €oincident
with the axis of the container.

The transparent disc shall be 230 mm * 2 mm in diameter and 10 mm # 2 mm in thickness. A we¢ight
(Figurd 3, item 14) placed directly above the disc shall be provided such that the/moving assefnbly
consistjng of the rod, the disc and the weight has a mass of 2 750g + 50 g. The.rod shall be provljided
with a §cale graduated to at least 5 mm intervals to record the slump of the-concrete.

vibrating table (Figure 3, item 7), 380 mm #* 3 mm in length and(260 mm * 3 mm in wijdth,
supported on four rubber shock absorbers.

A vibrator unit (Figure 3, item 11), carried on a base (Figure 35item 10) resting on three rupber
feet, shpll be securely fixed beneath it. The vibrator shall opérate at a frequency of 55 Hz + 5,5 Hz
and the vertical amplitude of the vibration of the table with the empty container on top of it shgll be
approxijmately 0,5 mm # 0,02 mm.

The vihrating table shall be checked annually to engure that the frequency and vertical amplitude
remainfwithin tolerances.

All the [elements of the vibration table shallibe checked annually to ensure that their dimengions
remainfwithin tolerances.

© ISO 2016 - All rights reserved
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100 +2 L,
2
240 +5
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1 [
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J
Key
1 fontainer 9 rod
2 mould 10 base for vibrator
3  fransparent disc 11 vibrator unit
4 funnel 12 holder
5 puide sleeve 13 swivel arm
6  pet-screw 14 weight
7  yibrating table 15 screw
8  wingnuts

Figure 3 — Consistometer (Vebe meter)

4.4.2.2" “"Tamping rod, straight, made of steel or other suitable metal, of circular cross-sectipn, having a

diameterofl6 mm+ 1 mm 600mm+ S mminlength andwithroundedends |

4.4.2.3 Stopwatch or clock, capable of recording time to an accuracy of 0,5 s.

4.4.2.4 Remixing container, of rigid construction, made from a non-absorbent material not readily
attacked by cement paste.

4.4.2.5 Scoop, with a width of approximately 100 mm.

4.4.2.6 Moist cloth.

© IS0 2016 - All rights reserved 7
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4.4.3 Procedure

Place the Vebe meter (consistometer) on a rigid horizontal base free from extraneous vibration and
shock. Make sure that the container (Figure 3, item 1) is firmly fixed to the vibrating table (Figure 3,
item 7) by means of the wing nuts (Figure 3, item 8). Dampen the mould (Figure 3, item 2) and place it
in the container. Swing the funnel (Figure 3, item 4) into position over the mould and lower the funnel
on the mould. Tighten the screw (Figure 3, item 6) so that the mould cannot rise from the bottom of the
container.

During the subsequent operations, ensure that the mould (Figure 3, item 2) does not rise or move until

it is raised and do not allow any concrete to fall into the container (Figure 3, item 1).

From the spmple of concrete obtained in accordance with 4.2, immediately fill the mould inCt
layers, each|approximately one-third of the height of the mould when compacted. Tamp each layer
25 strokes ¢f the tamping rod. Uniformly distribute the strokes over the cross-section of eaclvlayer
the bottom [layer, this will necessitate inclining the rod slightly and positioning approximately hal
strokes spifally toward the centre. Tamp the second layer and the top layer each thréughout its d¢
so that the §trokes just penetrate into the underlying layer. In filling and tamping thetop layer, heaj
concrete abjove the mould before tamping is started.

If necessary, add further concrete to maintain an excess above the top of:the mould throughou
tamping oppration. After the top layer has been tamped, loosen the screw'(Figure 3, item 6), raise
swing the fiinnel (Figure 3, item 4) through 90° and tighten the screw,/(Figure 3, item 6).

Scrape off t
rod. Remov
using the hg
lift with no

If the concr
extent that

If the concr
slump, as sH

Swing the t
item 6), log
contact wit

When the d

e the mould (Figure 3, item 2) from the concrete by raising it carefully in a vertical direc
ndles. The operation of raising the mould shall be pérformed in 2 s to 5 s by a steady upy
lateral or torsional motion being imparted to thexxoncrete.

ete shears [as shown in Figure 4 b)], collapsés [as shown in Figure 4 c)], or slumps tc

bte has not slumped into contact withrthe wall of the container (Figure 3, item 1) and a
own in Figure 4 a) has been obtained, the fact shall be recorded.

sen the screw (Figure 3,(item 15) and very carefully lower the disc until it just com
n the concrete.

t touches the wall of the container (Figuxe 3, item 1), this information shall be recordedl.

hree
with
. For
f the
bpth,
b the

- the
and

he concrete level with the top of the mould with a sawing'and rolling motion of the tamping

tion,
vard

the

true

Fansparent disc (Figure 3, iteém 3) over the top of the concrete, tighten the screw (Figulre 3,

PS in

isc (Figure 3, itend-3) just touches the highest point of the concrete without disturbing it,

tighten the|screw (Figure 3-itém 15). When there is a true slump, the value of the slump shall be fread
from the scple (Figure 3ritem 9) and the value recorded.

The screw ([Figure 3¢item 15) shall be loosened to allow the disc (Figure 3, item 3) to follow the congrete
as it settle§ undef<the subsequent vibration. Simultaneously, start the vibration of the table and the

timer. Obse
soon as the

rvethrough the transparent disc (Figure 3, item 3) how the concrete is being remoulde

1. As
h off

lower surface of the disc is fully in contact with cement grout, stop the timer and switc

the vibrating table. Record the time taken to the nearest second.

Complete the procedure within a period of 5 min from the start of filling.

The consistence of a concrete mix changes with time due to hydration of the cement and, possibly, loss
of moisture. Tests on different samples should, therefore, be carried out at a constant time interval
after mixing if strictly comparable results are to be obtained.

4.4.4 Tes

t result

Record the time read from the stopwatch to the nearest second. This is the Vebe time expressing the

consistence

of the concrete under test.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=f8991a017fbdd6123d67cbd9e2fe5602

IS0 1920-2:2016(E)

a) True slump b) Shear ¢) Collapse

Figure 4 — Forms of slump

htainer. The

4.4.5 Testreport

In addition to the information required in Clause 7, the test report shall include the following:
a) ype of slump: true slump/collapse/shear;

b) Wwhen there is a true slump, the measured slump;to nearest 10 mm;

c) fime from completion of mixing of the concrete until the time of removal of the mould;

d) pebe time, in seconds;

e) [|dentification of specimen;

f) Fime and date of testing.

4.5 [ Degree of compactability test

4.5.1 Principle

The |fresh concrétevis carefully placed with a trowel in a container avoiding any compaction while
fillirlg. When the container is full, the top surface is scraped off level with the top of the co}
condrete is_compacted and the distance from the surface of the compacted concrete to the

of the cortainer is used to determine the degree of compactability.

upper edge

If th

b dégree of compactability is less than 1,04 or more than 1,46, the concrete has a co

istence for

which the degree of compactability test is not suitable.

4.5.2 Apparatus

4.5.2.1 Container, with parallel sides and a general shape as shown in Figure 6, made of metal not

readily attacked by cement paste and having the following internal dimensions:
— base: 200 mm * 2 mm x 200 mm * 2 mm;
— height: 400 mm * 2 mm;

the thickness of the base and walls shall be at least 1,5 mm.

© ISO 2016 - All rights reserved
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The bottom of the container may be perforated to facilitate emptying. A suitable plastic plate to cover
the bottom has then to be placed inside the container.

The dimensions and condition of the container shall be checked at the time of test to ensure that they
are within the tolerances.

4.5.2.2 Trowel, with a flat blade (see Figure 5), or equivalent, e.g. square-bladed shovel.

Dimensions in millimetres

160 +25

90 +10

110 20

Figure 5 — Trowel

4.5.2.3 Means of compacting the concrete, consisting of one of the following:

a) internal vibrator, with a minimum frequency of 120 Hz (7 200 cycles per minute). The diameter of
the vibrating head shall not exceed one-quarter of the smallest dimension of the container;

b) vibrating table, with a minimum-{requency of 40 Hz (2 400 cycles per minute).

4.5.2.4 Remixing tray, of rigid construction, made from a non-absorbent material not readily attagked
by cement paste.

4.5.2.5 Straight edged’/scraper, having a length of greater than 200 mm.

4.5.2.6 Rule, having a length of greater than 400 mm, having 1 mm subdivisions along its entire lehgth
with the zejjo point'being at the extreme end of the rule.

4,5.2.7 Moist cloth.

4.5.3 Procedure
Clean the container and moisten the inner surfaces using a damp cloth.

Fill the container without tamping it, by tilting the trowel sideways from all four upper edges of the
container in turn. When the container is full, remove all concrete above the upper edges, using the
straight-edged scrapper with a sawing action, in such a way as to avoid any compaction.

Compact the concrete by means of a vibrating table (reference method) or by the use of an internal
vibrator, until no further reduction in volume is determinable. During compaction, avoid loss of concrete
through splashing or leakage.
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After compaction, measure to the nearest millimetre, the distance between the surface of the compacted
concrete and the upper edge of the container at the middle of each side of the container. Determine the
mean value of the four measurements (see Figure 6).

200 2 |
<
<

o~
+
(=]
(=]
~
1
<

A

v
a) Before compaction b) After compaction

Figure 6 — Concrete in container, before a) and after b) compaction

4.5.4 Testresults

The degree of compactability is given by Eormula (1):

al—— @8]
where

r  is the degree of'epmpactability;

h1 is the intefnal height of the container;

h, is the-nfean value, to the nearest millimetre, of the distance from the surface of the|jcompacted
concréte to the upper edge of the container.

4.5.5 ““Test report

In addition to the information required in Clause 7, the test report shall include the following:

a) internal height of the container;
b) measurements of the distance from the top of the container to the top of the compacted concrete;

c) degree of compactability, expressed to nearest two decimal places.
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4.6 Flow-table test

4.6.1 Principle

This test determines the consistence of fresh concrete by measuring the spread of concrete on a flat

plate subjected to jolting.

The flow test is applicable to a range of consistence of concrete that corresponds to flow values

between 340 mm and 620 mm. Outside this range, the measurement of flow may be unsuitable
other methods of determining the consistence should be considered.

and

If the concrte segregates during the test, this test is not suitable (see 4.6.3).

NOTE The test is not applicable for SCC.
4.6.2 Apparatus

4.6.2.1 FlI)w-table, consisting of a flat plate with a plan area of 700 mm #* 2 mm x 700 mm * 2
on which c@ncrete can be placed, hinged to a rigid base onto which it can fall-frem a fixed height

Figure 7).

The flow-tgble top shall have a metal surface with a minimum thickféss of 2 mm and a flatne

mm
(see

5s of

within 1,5 pm as defined by ISO 1101; (see also ISO 1920-3:2004, Annex B). The metal surface shalll not

be readily attacked by cement paste or be liable to rusting. The mass of moving part may be modifie
16 kg + 0,5 kg and may be attached using a pin-hinge to allow theiweight to be checked. The construc
of the plate[shall be such as to prevent distortion of the uppe@surface. The tabletop shall be hingg
the base in fuch a way that no aggregate can become trappéd easily between the hinged surfaces.

ed as
tion
ed to

The centre pf the table shall be scribed with a cross, th€/lines of which run parallel to the edges of the

plate and wijith a central circle with a diameter of 210 mm + 1 mm.

At the fronf corners of the plate, two hard, rigid'blocks shall be firmly attached to the underside.
should be rjon-absorbent and should not deform when wet. These stops shall transfer the load o
tabletop to the base without distorting the table. The base frame shall be so constructed that this

[hey
f the
load

is then trarsferred directly to the surface on which the apparatus is placed, so that there is minjimal

tendency foyr the tabletop to bounce when allowed to fall freely.

Footrests shall be provided to assist in stabilizing the table when in use.

The fall height of the tabletep, measured at the centre line of the front edge of the top place, shall be

limited to 40 mm * 1 mm,by means of one or more stops.

A handle or]lifting nfechanism shall be provided for lifting the tabletop to ensure that the top is |
without jerking and-allowed to fall freely over the entire lifting height.

fted
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6
9

8
Key
1  metal plate 6 . (base frame
2 hpper stop 7% lifting handle
3  ftabletop 8 lower stop
4  pxternal hinges 9  toe-board
5  markings a  Travel limited to 40 mm * 1 mm.

Figure 7 — Typical flow table

4.6.2.2 Mould, made of metal not readily attacked by cement paste or liable to rust|and with a
minijmum thickness of 1,5.mm.

The |nterior of the mould shall be smooth and free from projections, such as protruding rives, and shall
be free from dents."The mould shall be in the form of a hollow frustum of a cone having the following
internal dimenSions:

— Hdiameterof base: 200 mm *2 mm;

— fiameter of top: 130 mm + 2 mm;

— height: 200 mm * 2 mm.

The base and the top shall be open and parallel to each other and at right angles to the axis of the cone.
The mould shall be provided with two metal foot pieces at the bottom and two handles above them
(see Figure 8). The mould may be clamped to the table provided it is releasable without movement of
the mould.

© IS0 2016 - All rights reserved 13
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Dimensions in millimetres

4.6.2.3 Tg
and a lengt
form a handg

4.6.2.4 Sdoop, with a width of approximately 100 mm.

4.6.2.5 S4
constructio

130 +2
o~
+
=
_____ 4
200 2

Figure 8 — Mould

imping bar, made of a non-absorbing hard material, having a square:section of 40 mm + 1
h of at least 200 mm. A further 120 mm to 150 mm shall be, tutried to a circular sectid
le to the bar (see Figure 9).

50
A20

Figure 9 — Tamping bar

mpling\tray, with minimum dimensions 900 mm x 900 mm x 50 mm deep, of
h andimade from a non-absorbent material not readily attacked by cement paste.

4.6.2.6 S

ovel, wWithh a squdre blade.

mm
n to

rigid

4.6.2.7 Rule, with a minimum length 700 mm, having atleast 5 mm subdivisions along its entire length.

4.6.2.8 Timer, with an accuracy of +1 s.

4.6.3 Procedure

Place the flow table on a flat, horizontal surface free from external vibration or shock. Ensure that the
hinged top of the table can be lifted to the correct limit of its travel and is then free to fall to the lower
stop. Check that the table is supported such that, when the top of the table falls to the lower stop, there
is minimal tendency for the top to bounce.

14
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Clean the table and the mould and dampen immediately prior to testing, but keep free from superfluous
moisture.

Ensure that the contact blocks are clean. Place the mould centrally on the tabletop and hold it in position
by standing on the two foot pieces, or by the use of magnets.

Fill the mould with concrete in two equal layers using the scoop, levelling each layer by tamping lightly
10 times with the tamping bar. If necessary, add more concrete to the second layer to maintain an excess
above the top of the mould. With the tamping bar, scrape off the concrete level with the upper edge of
the mould and clean any excess concrete off the free area of the tabletop.

Wai

20 ¢ o ftnr o

a pe
fron
tablé
stop|
Mea
pard

Chegk the concrete spread for segregation. Thie cement paste can segregate from the coarse ¢

give
has

4.6.4 Testresults

Detdrmine the flow value (dq + d2)/2 and record to the nearest 10 mm.

Fiod of 3 s to 6 s. While the operator stabilizes the flow-table by standing on the toe=}

Repeat this cycle to give a total of 15 drops, each cycle taking not less than.1 8'nor ma

llel to the table edges and record each measurement to the nearest 10 mmy (see Figure |

Figure 10 — Measurement of spread

a ring of paste extending several milimetres beyond the coarse aggregate. Report that
pccurred and that the concrete was.therefore unsatisfactory.

cxraning off b copmernatra than claosaly potca tha ool d areically by +h o l«qndles over
OUTS artCT SCTapPTITg UTT thc CUTICTCTC,tIICTIT STOUVV Ty TaToC CHC ITOOIC v eI oICaITy Oy Circ 11

oard at the

L of the table, slowly raise the tabletop until it reaches the upper stop in such a(manfer that the
btop does not impact hard against the upper stop. Then allow the tabletop to fall freely to the lower

re than 3 s.

sure with the rule the maximum dimension of the concrete spread in the two'directionf, dq and dp,

0).

ggregate to
segregation

4.6.5 Testreport

In addition to theinformation required in Clause 7, the test report shall include the following:
a) |olting rdte,'expressed in seconds per 15 jolts;

b) Hdimension di, expressed in millimetres;

C) Hiffensiendexpressedinrmitimetres:

d) testresult (d1 + d2)/2, expressed in millimetres;

e) statementon any segregation identified;

f) identification of specimen;

g) time and date of testing.

© ISO 2016 - All rights reserved
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4.7 Slump-flow test

4,71 General

This test method is used to determine the slump-flow of high-fluidity concrete (including self-
compacting concrete), anti-washout underwater concrete and the like. This test method is applicable to
concrete having a slump greater than 210 mm.

4.7.2 Principle

The fresh c

nereteis nlaced intoamouwldinthe shane ofacone When the coaneiswithdyrawn vunws
e et o pradceaThtoaTHOura A eShap o He—te-t TerHorohvy oYY g

ards,

three meas

time to

time to

4.7.3 Apparatus

4731 M

The mould
tolerances.

damaged or

4.7.3.2 Tg

The tampin|
tolerances.

4.7.3.3 Base plate, as described in 4.3.2.5.

In addition,
the same cqg

a circle

a circle
4.74.4)

4.7.3.4 C(Cd

4735 M

NOTE

the med

irements give indications of the consistence of the concrete:
isured slump-flow;
flow to a diameter of 500 mm;

end-of-flow.

puld (slump cone), as described in 4.3.2.1.

shall be checked annually to ensure that its dimensions and conditions remain w

dented.

imping rod, as described in 4.3.2.2.

i rod shall be checked annually to ensure that its dimensions and conditions remain w

the base plate shall have ntinimum dimensions of 800 mm x 800 mm, and two circles ha
ntre point shall be marked on its surface:

having a diameter©f;200 mm to aid the correct location of the mould;

having a diandeter of 500 mm for measuring the time to 500 mm flow of the concrete

llipers;and measuring scale, with 1 mm increments.

thin

Prior to each use, a visual check shall be made on théimould to verify that it is clean and not

thin

ving

(see

I ing jigs (optional). as 0 Fi g

Cut angle steel, for instance, is acceptable for these jigs.

Measuring jigs may be omitted if the flow can be measured accurately with a measuring scale.

16
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4.7.3.6 Container, such as.a’bucket, with a capacity of approximately 12 1.

4.7.
The

4.7.

4.7.1

IS0 1920-2:2016(E)

Dimensions in millimetres

500°
- - 1
b b
[ v a3
a
- 200 . 2
A
1 1
./ o
o
Al
haN
500° 3
2800

measuring jig

Concrete

blate

Measurement with a measuring scale.
D0°.

Figure 11 — Typical jig setting

3.7 Stopwatches)two, capable of recording time to an accuracy of 0,1 s.

watch shall beé-in calibration at the time of test.

3.8 Level

3.9 Moist cloth.

4.7.4 Procedure

4.7.4.1 Placement of mould (slump-cone) and plate

Clean and dampen the inner surface of the mould and the top surface of the plate. Wipe any excessive
water from the surfaces, using an absorbent cloth. Place the plate on a firm base away from any source
of vibration and level the plate using a level. Place the mould in the centre of the plate as marked.

4.7.4.2 Filling the mould

Immediately after obtaining the sample, fill the mould from the container by pouring the concrete into
the cone.

© ISO 2016 - All rights reserved
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Add concrete to the mould either in one layer without tamping or vibration or in three layers while

uniformly distributing five tamping strokes with a taming rod after adding each layer.

During filling, clamp or hold the mould firmly in place by standing on the two foot pieces. The filling shall
be done carefully to avoid segregation and overfilling of the mould and carried out within a 2 min period.

High-fluidity concrete should be added to the mould uniformly in one layer without tamping.

Anti-washout underwater concrete should be added to the mould in three layers. Rod each layer

25 times with a tamping rod as described in 4.3.3.

The method of filling shall be recorded

4.7.4.3 Slump-flow measurements and calculation

Scrape off the top surface of the concrete to the level of the top edge of the slump cone. Remove the
immediately from the concrete by raising the cone vertically in a steady lift. After the’motion o

cone
[ the

concrete hds stopped, measure the diameter in the direction where it appears to belongest and if the

direction af right angles to the first measurement, both measurements being recorded to the neg
5 mm. If th¢ spread of the concrete significantly deviates from the circular sliape and the discrep
between the two diameters is 50 mm or more, another test shall be condueted on a new sample t
from the sane batch.

The time fqr raising the slump cone shall be 2 s to 3 s for 300 mnn In the case where the samp

irest
hncy
hken

le is

likely to adlhere to the cone and then drop, the cone shall be raised:slowly over 10 s. If a large amount of

the sample remains adhering to the inside of the cone, report the-test as void and describe the rez
Another tegt shall be conducted on a new sample taken from the same batch.

The slump-flow, which is the average of the two measurements, shall be calculated and rounded t
nearest 10 inm, or 5 mm when required by the national:@hnex.

4.7.4.4 Measurement of time to 500 mm flow

Measure the¢ time from the beginning of the(raising of the mould to the time when the flow first rea
the 500 mmn} diameter circle marked on the plate. Measure to an accuracy of 0,1 s, using a stopwatc

4.7.4.5 Measurement of time to end-of-flow

Measure thg time from the begining of the raising of the mould to the time when no further flg
observed. Measure to an accuracy of 0,1 s, using a stopwatch.

4.7.5 Testreport
In addition fo the ififormation required in Clause 7, the test report shall include the following:

a) slump-flow;

son.

the

ches
h.

w is

b) time to 500 mm flow;

c) time to end-of-flow;

d) segregation recognized by visual examination;
e) method of filling and compaction of concrete;
f) identification of specimen;

g) time and date of testing.
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5 Determination of fresh density

5.1

Principle

2:2016(E)

The fresh concrete is compacted into a calibrated rigid and watertight container and is then weighed.

This test method may not be applicable to aerated concrete or very stiff concrete that cannot be
compacted by normal vibration and care is needed in its use with these concretes.

5.2

Apparatus

5.2.]
by c{

The
conf
than
heig

The
The
than

5.2.2

cont

NOTE

5.2.
a)

b)
‘)

d)

5.2.5
0,19

3
X

| Container, watertight, of sufficient rigidity to retain its shape, made of metal not iread
bment paste, having a smooth internal face, with the rim machined to a plane surface!

rim and base shall be parallel. The smallest dimension of the internal diametér and h
niner shall be at least four times the maximum aggregate size in the conerete, but shal
150 mm. The volume of the container shall be not less than 5 1. The ratio of the dian
ht of the container shall be 1,25 = d./h. 2 0,5.

container shall be calibrated in accordance with Annex B to obtain‘the volume (V) of th
container shall be in calibration at time of use. The frequency-of the calibration shall
once a year.

. Filling frame (optional), made of metal not readily ‘attacked by cement paste, fitted t

hiner.

M

Filling can be simplified by using a filling frame.

Means of compacting the concrete in the container, which shall be one of the folloy

internal vibrator, with a minimumdfrequency of 120 Hz (7 200 cycles per minute). The
the vibrating head shall not exceed-one-quarter of the smallest dimension of the mould

vibrating table, with a minimum frequency of 40 Hz (2 400 cycles per minute);

compacting rod, of ¢incular cross-section, straight, made of steel, having a d
16 mm * 1 mm, a length-of 600 mm * 5 mm and with rounded, roughly hemispherical, ¢

compacting baf-of square or round cross-section with mass greater than 1,8 K
Compacting.

L Balance or scales, capable of determining the mass of the compacted concrete to an
o of the.umass of the concrete.

ily attacked

eight of the
be not less
neter to the

e container.
be not less

ightly to the

ying:

diameter of

iameter of
nds;

g for hand

accuracy of

5.2.5 =S
internal dim

ension of the top of the container.

5.2.6 Shovel, with a square mouth.

thle maximum

5.2.7 Remixing tray, of rigid construction and made from a non-absorbent material not readily
attacked by cement paste.

The tray shall be of appropriate dimensions such that the concrete can be thoroughly remixed using the
square-mouthed shovel.

5.2.8 Scoop, approximately 100 mm wide.
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5.2.9 Steel float.

5.2.10 Moist cloth.

5.2.11 Mallet.

5.3 Sampling

The samples for the tests shall be obtained in accordance with ISO 1920-1. The samples shall be remixed
before carrying out the tests.

5.4 Proc

5.4.1 Ma
Weigh the ¢

5.4.2 Fill

If a filling fx
of concrete

of the contdiner.

Fill the cong

5.4.3 Cor

5431 G

Compact thle concrete immediately after placing-it in the container in such a way as to producq

compaction
using one o

NOTE1l U
air bubbles d
without excd

NOTE2 T
consistence

5432 M

5.4.3.2.1

bdure

5s of the container

ontainer to determine its mass, m1, and record the value indicated.

ing the container

ame is used, ensure that the amount of concrete used to fill the ‘eontainer is such thata
remains in the filling frame after compaction, with a thickness of 10 % to 20 % of the h{

rete in a minimum of two layers.
hpacting the concrete

pneral

of the concrete, with neither excessive segregation nor laitance. Compact each layd
f the methods described in 5.4.3.2°or 5.4.3.3.

King mechanical vibration, ful} compaction is achieved when there is no further appearance of
n the surface of the concrete and the surface becomes relatively smooth with a glazed appear
ssive segregation.

b produce full compaction by hand, the number of strokes per layer required will depend upo
f the concrete,

echanicalvibration

Compacting with internal vibrator

ayer
pight

full
r by

arge
hnce,

n the

Apply the vibration for the minimum duration necessary to achieve full compaction of the concrete.
Avoid over-vibration, which may cause loss of entrained air.

Care should be taken not to damage the container. The use of a filling frame is recommended.

NOTE

using an internal vibrator.

Laboratory tests have shown that great care is needed if loss of entrained air is to be avoided when

Ensure that the vibrator is kept vertical and not allowed to touch the bottom or sides of the container.

20
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5.4.3.2.2 Compacting with vibrating table
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Apply the vibration for the minimum duration necessary to achieve full compaction of the concrete.
The container should be attached firmly to the table. Avoid over-vibration, which may cause loss of
entrained air.

5.4.3.3 Hand compaction with compacting rod or bar

Distribute the strokes of the compacting rod or bar in a uniform manner over the cross-section of the
mould. Ensure that the compacting rod or bar does not forcibly strike the bottom of the container when
compacting the first layer, nor penetrate significantly any previous layer. Subject the concrete to at

least 25 strokes per layer. In order to remove pockets of entrapped air but not the entraingd air, after

the ¢ompaction of each layer, tap the sides of the container smartly with the mallet untill
of aif cease to appear on the surface and depressions left by the compacting rod or bar;are {

5.4.

Aftef the top layer has been compacted, smooth level with the top of the container using th

Ski

5.4.]

Weig
volu

5.5
The

whe

The

Forn

Surface levelling

the surface and rim with the straightedge and wipe clean the outside of the container.

b Determining the mass and volume of the container

rh the container with its contents to determine its mass (m?2) and record the value ing
me, V, of the container shall be determined in accordance with Annex B.

Test result
density is calculated from Formula (2):
P = v
Fe
brr 1S the density, expressed in kilograms per cubic metre, of the fresh concrete;
mq is the mass, in kilograms, of the container;
my is the massyifvkilograms, of the container plus the mass of the concrete in the contd
I/ is the velume, expressed in cubic metres, of the container.
densityof the concrete shall be expressed to the nearest 10 kg/m3.

hulae for calculating the volume of concrete per batch and the cement content per cubi

ge bubbles
emoved.

b steel float.

licated. The

(2)

liner;

Cc metre are

give

5.6

. A yal
T AITICA U,

Test report

In addition to the information required in Clause 7, the test report shall include the following:

a)
b)
)
d)
e)

calculated fresh density of the compacted concrete;
consistence of the concrete (optional);

calculated volume of concrete per batch (when required);
calculated cement content of the concrete (when required);

identification of specimen;
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f)

time and date of testing.

6 Determination of air content

6.1 General

The methods described in this clause are applicable for concrete made with normal weight or relatively
dense aggregates passing a 63 mm sieve.

Neither method is applicable to concretes made with lightweight aggregates or aggregate with high

absorption.

Two test methods are described, both of which use apparatus that based on the principle\of B

Mariotte’s 1
method and
water-coluy

6.2 Sampling

Obtain the
coarse aggl
representaf
container s
no attempt
the sample

6.3 Fillin

6.3.1 Means of compaction

The means

a)
the vibi

b)
c)

compagq

alength of 600 mm *5mm and with rounded, roughly hemispherical, ends;

d) compag

6.3.2 Fill

internall vibrator with a minimum frequency of 120 Hz (7 200 cycles per minute). The diamet|

vibrating table with a minimunmfrequency of 40 Hz (2 400 cycles per minute);

aw. For the purpose of reference, the two methods are designated as the presstre-g
the water-column method, and the respective apparatus as a pressure-gauge'meter a
hn meter.

sample of fresh concrete in accordance with ISO 1920-1-\f the concrete cont
egate particles that would be retained on 63 mm sieve, sieve a sufficient amount o
ive sample over a 63 mm sieve to yield somewhat more‘\than enough material to fil
blected for use. Carry out the sieving operation with the minimum loss of the mortar. N
to wipe adhering mortar from the coarse aggregate particles retained on the sieve. R
before carrying out the test.

g the container and compacting the concrete

for compacting the concrete in thecontainer shall be one of the following:

rating head shall not exceed one-quarter of the smallest dimension of the mould;

ting rod of circular.cross-section, straight, made of steel, having a diameter of 16 mm + 1

ting bar of Squiare or round cross-section with mass greater than 1,8 kg for hand compac

ing the-container

byle-
huge
nd a

ains
F the

the
lake
Pmix

er of

min,

ting.

Using the s

coop.-nlace the concrete in the container in such a wav as to remaove as much entra
rrr v

bped

air as possible. Place the concrete in three layers, approximately equal in depth. Compact the concrete
immediately after placing it in the container, in such a way as to produce full compaction of the concrete,
with neither excessive segregation nor laitance. Compact each layer by using one of the methods
described in 6.3.3.

NOTE1  Full compaction is achieved using mechanical vibration when there is no further appearance of large
air bubbles on the surface of the concrete and the surface becomes relatively smooth with a glazed appearance,
without excessive segregation.

NOTE 2  The number of strokes per layer required to produce full compaction by hand, will depend upon the
consistence of the concrete.

22 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=f8991a017fbdd6123d67cbd9e2fe5602

IS0 1920-2:2016(E)

The quantity of material used in the final layer shall be sufficient to fill the container without having to

remove excess material. A small quantity of additional concrete may be added if necessary
compacted in order to fill the container.

6.3.3 Compacting the concrete

6.3.3.1 General

Compact the concrete by one of the methods described below.

and further

6.3.3.2— Mechanical vibration

6.3.3.2.1 Compacting with internal vibrator

Apply the vibration for the minimum duration necessary to achieve full compaction of the concrete.

over-vibration, which may cause loss of entrained air.

Carg should be taken not to damage the container. The use of a filling frafne is recommende

NOT Laboratory tests have shown that when using an internal vibrator, great care is need
entrgined air is to be avoided.

Ensyre that the vibrator is kept vertical and not allowed to teuch the bottom or sides of the

6.3.3.2.2 Compacting with vibrating table

d.

led if loss of

container.

Apply the vibration for the minimum duration necéssary to achieve full compaction of the concrete.

The |container should be attached firmly to thetable. Avoid over-vibration, which may c
entrpined air.

6.3.3.3 Hand compaction with compaéeting rod or bar

Distfibute the strokes of the compacting rod or bar in a uniform manner over the cross-se
moulld. Ensure that the compacting rod or bar does not forcibly strike the bottom of the con
compacting the first layer, ngr\penetrate significantly any previous layer. Subject the co
least 25 strokes per layer. If1 order to remove pockets of entrapped air but not the entrain

huse loss of

ction of the
ainer when
hcrete to at
ed air, after

compaction of each layer,tap the sides of the container smartly with the mallet until large byibbles of air

ceasg to appear on the Strface and depressions left by the compacting rod or bar are remov
6.4 | Pressure<gauge method

6.4.1 Principle

A knjoyn volume of air at a known pressure is merged in a sealed air chamber with the unkn

ed.

bwn volume

f 3 . 4=l 4= 1 Lanl) pa - | 4] H 1.1 g 4= £
Of alrTTrtne T concrete SAIIIPIC. TIIT Uldl UIT' UIT PIToSsSulc sdugt 15 LdllUT AU T LTS UL PTIt

for the resultant pressure.

6.4.2 Apparatus

ntage of air

The apparatus shall be in calibration, using the procedure given in Annex E, at the time of the test.

It is recommended that the apparatus be calibrated at a frequency dependent on use but at least once

per year.

© ISO 2016 - All rights reserved
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6.4.2.1 Pressure-gauge method apparatus, which shall consist of the following items (see Figure 12):

a) container, a flanged cylindrical vessel, of steel or other hard metal, not readily attacked by cement
paste, having a nominal capacity of at least 5 1 and a ratio of diameter to height of not less than 0,75
or more than 1,25.

The outer rim and the interior surfaces of the vessel shall be machined to a smooth finish. The
container shall be watertight. The container and the cover assembly shall be suitable for an
operating pressure of approximately 0,2 MPa.

b) covera
by cem

The ou
to a sm
pressui

ssembly, consisting of a flanged rigid cover, of steel or other hard metal not readily atta
bnt paste.

ooth finish. The cover shall have provision for being clamped to the container to mg
e seal without entrapping air at the joint between flanges of the cover and the containe

) pressu(ﬁ'e gauge, fitted to cover the assembly, calibrated to indicate air content from 0 % to at

8 % an
The scq

—  notf

preferably 10 %.
le of the gauge shall be graduated as follows:

more than 0,1% for the range (0 to 3)%;

rked

fer rim and lower surface of the flange as well as the interior surfaces shall be machlined

ke a
r.

east

— nofimore than 0,2% for the range (3 to 6)%;
— noffmore than 0,5% for the range (6 to 10)%.
d) air purhp, a pressure pump which may be built into the cover.
5
1 l 6
3 z\ﬁ ?‘/7
R :
=2z) 1% a9
>/_
[,_ /_ ;/ 10
el
\& =/
Key
1 pump 6  pressure gauge
2 valveB 7  air-bleeder valve
3 valve A 8  air chamber
4  extension tubing for calibration checks 9 clamping device
5 main air valve 10 container
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Figure 12 — Pressure-gauge method apparatus
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6.4.2.2 Scoop, approximately 100 mm wide.

2:2016(E)

6.4.2.3 Sampling tray, of minimum dimensions 900 mm x 900 mm x 50 mm deep, of rigid construction
and made from a non-absorbent material not readily attacked by cement paste.

6.4.2.4 Shovel, with a square mouth.

6.4.2.5 Syringe, rubber, suitable for injecting water into the container either through valve A or valve B.

6.4.2.6Mallet soft-faced with a massof apprnvimnfp]y 250 g

6.4.]
Fill 4

6.4.4

Thot
and

oper
watg
expe

Ensi
the

com
pres|
gaug
shar
pres|
pres

NOT

6.5

6.5.]

Wat
in a
volu
is lo

B Filling the container and compacting the concrete

he container and compact the concrete in accordance with 6.3.

l  Procedure

oughly clean the flanges of the container and cover assembly. Cldmp the cover assem
ensure that there is a good seal between the cover and the container. Close the main a

valve A and valve B. Using a rubber syringe, inject water through either valve A or v
r emerges from the other valve. Lightly tap the apparatusiwith the mallet until all entn
lled.

Ire that the air-bleeder valve on the air chamber is closed and pump air into the air ch
hand on the pressure gauge is on the initial pressure line. After allowing a few secq
bressed air to cool to ambient temperature, stabilize the hand on the pressure gauge 4
sure line by further pumping in or bleeding off air as necessary. During this process, lig
e. Close both valve A and valve B and theropen the main air valve. Tap the sides of th
ply. Lightly tap the pressure gauge to stabilize it, then read and record the value indig
sure gauge, which is the apparent péteentage of air, C1. Open valves A and B in order tg
sure before the cover assembly is'¥emoved.

»
M

When using an air meterwf a type worked without filling water, water is not be filled.
Water-column method

| Principle

b1 is introducedto a predetermined height above a sample of compacted concrete of kn
sealed container and a predetermined air pressure is applied over the water. The 1
e of theair in the concrete sample is measured by observing the amount by which the
veredythe water column being calibrated in terms of percentage of air in the concrete g

bly in place,
r valve and
alve B until
apped air is

hmber until
nds for the
t the initial
htly tap the
e container
ated on the
release the

wn volume
eduction in
water level
ample.

6.5.2

Apparatas

The apparatus shall be in calibration at the time of the test, using the procedure in Annex F. If the
apparatus has been moved to a location that differs in elevation by more than 200 m from the location
at which it was last calibrated, it shall be recalibrated; see Annex F.

It is recommended that the apparatus be calibrated at a frequency dependent upon use, but at least
once per year.
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6.5.2.1 Water-column method apparatus, which shall consist of the following items (see Figure 13):
a) container, a flanged cylindrical vessel, of steel or other hard metal, not readily attacked by cement

b)

d)

f)

paste, having a nominal capacity of at least 5 1 and a ratio of diameter to height of not less than
nor more than 1,25.

0,75

The outer rim and upper surface of the flange and the interior surfaces of the vessel shall be
machined to a smooth finish. The container shall be watertight. The cover assembly shall be
suitable for an operating pressure of approximately 0,1 MPa and be sufficiently rigid to limit the

pressure expansion constant, e, (see E.8) to not more than 0,1 % air content.
cover dssembly, a flanged rigid conical cover, fitted with a standpipe.

The cover shall be of steel or other hard metal not readily attacked by cement paste and shall
interior surfaces inclined at not less than 10° from the surface of the flange. The-outer rim
lower surface of the flange and the sloping interior face shall be machined to a smooth finish
cover shall have provision for being clamped to the container to make a/pressure seal wit|
entrapping air at the joint between the flanges of the cover and the container.

standplipe, consisting of a graduated glass tube of uniform bore or a.unetal tube of uniform
with a glass gauge attached.

The graduated scale shall indicate air content of 0 % to atleast 8 % and preferably 10 %.
scale shall be graduated with divisions every 0,1 % air cohtent, the divisions being not less
2 mm gpart.

NOTE A scale in which 25 mm represents 1 % of air cantent is convenient.

cover, the cover shall be fitted with a suitable device for venting of the air chamber, a non-re|
air-inlet valve and a small valve for bleeding off water.

The applied pressure shall be indicated byrapressure gauge connected to the air chamber abov
water dolumn. The gauge shall be gradwated with divisions every 0,005 MPa, the divisions b
not lesq than 2 mm apart. The gauge'shall have a full-scale reading of 0,2 MPa.

deflecting plate or spray tube,a thin non-corrodible disc of not less than 100 mm diamet
minimige disturbance of the'concrete when water is added to the apparatus.

Alterngtively, a brass sptay tube of appropriate diameter that may be an integral part of the @
assembly or provided.separately may be used. The spray tube shall be constructed so that
water i added to theé container, it is sprayed onto the walls of the cover in such a manner as to
down the sides causing minimum disturbance to the concrete.

air (pressuré) pump, with a lead facilitating connection to the non-return air-inlet valve of
cover apsembly.

have
and
The
hout

bore

The

than

turn

b the
eing

br to

over
rhen
flow

| the

6.5.2.2 Scoop, approximately 100 mm wide.

6.5.2.3 Remixing tray, of rigid construction, made from a non-absorbent material not readily attacked
by cement paste.

It shall be of appropriate dimensions such that the concrete can be thoroughly remixed using a square-
mouthed shovel.

6.5.2.4 Shovel, with a square blade.

6.5.2.5 Container, fitted with a spout, having a capacity of 21to 5], to fill the apparatus with water.

26
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6.5.2.6 Mallet, soft-faced, with a mass of approximately 250 g.

1—> :@:ﬂl]r_g@:<— 2 :@:F_E@:x
| h,
L ]
5 o3 H v
7 \\.
a) Zero pressure b) System operating at c) Zero pressure after release
pressure P of pressure |P
Key
1 hon-return valve 7  concrete
2 pir vent or valve 8 air pump
3  pleed valve 9  pressure-lowered level
4  mark h1 readingatpressure P
5 ater hp  readingat zero pressure after the pressure has be¢n released
6 flamp

h1 - hp = C1 when the container holds concrete.
h1 - h2 = G (aggregate correction factor) when the container holds only aggregate and water.
C1 - 7 = C¢ (air content of concrete).

Figure 13 — Water-column method apparatus

6.5.3 Filling the container and compacting the concrete

Fill the container@nd compact the concrete as described in 6.3.

6.5.4 Procedure

Thoroughly clean the flanges of the container and cover assembly. In the absence of the[spray tube,
place the deflecting plate, centrally on the concrete and press it into contact. Clamp the cover assembly
in place, and ensure that there is good pressure seal between the cover and the container. Fill the
apparatus with water and tap lightly with the mallet to remove air adhering to the interior surfaces
of the cover. Bring the level of water in the standpipe to zero by bleeding through the small valve with
the air vent open. Close the air vent and apply the operating pressure, P, by means of the air pump.
Record the reading on the gauge tube, h1, and release the pressure. Read the gauge tube again and if
the reading hy is 0,2 % air content or less, record the value (h1 - hp) as the apparent air content, 1, to
the nearest 0,1 % air by volume. If h is greater than 0,2 % air content, apply the operating pressure,
P, again, giving a gauge tube reading h3 and a final reading h4 after release of the pressure. If (h4 - h3)
is 0,1 % air content or less, record the value (h3 - ha) as the apparent air content. If (hs - hy) is greater
than 0,1 % air content, it is possible that leakage is occurring and the test shall be disregarded.
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6.6 Calculations and expression of results

6.6.1 Air

content of the sample tested

Calculate the air content, C., of the concrete in the container from Formula (3):

CC=C1

where

-G

(3)

C1 ist

G ist
The aggreg
Express the

In some cas
shown in F¢

where

pfr ist
Pabs is 1
6.6.2 Air

When requi

e apparent alr content, expressed to the nearest U,1 7, oI the sample tested;

he aggregate correction factor, expressed to the nearest 0,1 %.

hte correction factors shall be determined as described in Annex G and Aunéx H.

air content as a percentage to the nearest 0,1 %.

es, when it is required by the national anney, the air content of cdncrete can be calculatg

rmula (4):

abs _pfr) Xloo
Pabs

he density, expressed in kilograms per cubi¢-metre, of fresh concrete calculated in 5.5;

he absolute density of concrete which dées not include air.

content of the mortar fraction
red, calculate the air contefit'of the mortar fraction of the concrete, Cy,, from Formula (

100C v,

where

Vi ist
(i.4

na

DOV, +C_(V, - VO

he absolute'volume, expressed in cubic metres, of the constituents of the mortar fractic
. cement, water and fine aggregate) of the concrete, air-free, as determined from the or|
batch masses;

bd as

(4)

(5)

n
igi-

Ve

as determined from the original batch masses.

Express the air content as a percentage to the nearest scale division.

6.7 Testreport

In addition to the information required in Clause 7, the test report shall include the following:

28

aggregate correction (where appropriate);

information relevant to the specific test, e.g. altitude;

is the absolute volume, expressed 1n cubic metres, of the constituents of the concrete, air-free,

identification of test method and procedure used, i.e. pressure-gauge method or water-column method;
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measured apparent air content;
calculated air content (C¢) of the concrete;

when required, calculated air content of the mortar fraction (Cy,).

e with this

7 Testreport
In addition to the specifics required for each test method, the report shall include the following
information:
a) |dentification of the test sample;
b) Jocation of performance of test;
c) fime of performance of test;
d) femperature of the remixed sample (optional);
e) pbservations on condition of test sample (optional);
f) method of compaction:
— for mechanical compaction, the duration,
— for hand compaction, the number of strokes;
g) |dentification of person carrying out the test or paft of the test;
h) hny deviation from standard test method;
i) Heclaration by the person carrying out.the test that it was carried out in accordang

Hocument, except as noted in h).

© ISO 2016 - All rights reserved
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Annex A
(informative)

Precision — Data for the density measurements

Precision data are given in Table A.1. These apply to fresh concrete density measurements made
on concrete taken from the same sample and when each test result represents a single density

determinatjon.
Table A.1 — Precision data for density of fresh concrete measurements
Range Repeatability conditionsa Reproducibility cenditionsb
Sr r SR R
kg/m3 kg/m3 kg/m3 kg/m3 kg/m3
2300 to)2 400 5,5 15 10,2 29
NOTE 1 Thelcontainers used complied with the requirements:
— nominal dapacity: 0,01 m3;
— inside digmeter: 200 mm * 1,5 mm;
— inside hejght: 320 mm + 1,5 mm;
— minimun] thickness of metal: 4 mm;
— radius befween wall and base: 20 mm.
NOTE 2 The|precision data include the procedures of sampling, @s well as the determination of the density of the {resh
concrete.
NOTE 3 For further information on precision and for definitions of the statistical terms used in connection with precision,
see ISO 5725 |@all parts).
a  The diffgrence between two tests results from the'same sample by one operator using the same apparatus withip the
shortest feasjble time interval will exceed the repeatability value r on average not more than once in 20 cases in the nofmal

and correct of

b Test resy
own apparat
correct operg

tion of the method.

peration of the method.

Its on the same sample obtained within the shortest feasible time interval by two operators, each usirlg its
s, will differ by the reproducibility value R on average not more than once in 20 cases in the normal and

30
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Annex B
(normative)

Calibration of the container for the density test

Apparatus

The ppparatus shall be as follows:

B.1.1 Scales or balance, capable of weighing the container either empty or full of water tojan accuracy

of 0,[1 %.

B.1.2 Glass plate.

B.2

Weight the empty container and glass plate to an accuracy of/0,%% and record the indicated

Placg the container on a horizontal surface and fill with~water at a temperature of 20 °C
contpiner shall be filled to overflowing and the glass plate slid over it to exclude any air bubb
any excess water from the outside of the container plate.

Weigh the container, glass plate and water to an@ccuracy of 0,1 % and record the indicated

Calc
requ

Expt

B.3
The

Itis

Procedure

ired to fill the container by 998.

ess the volume, V, expressed in cubic metres, of the container to an accuracy of 0,1 %.

Calibration interval
container shall be ¢alibrated before initial use and at least annually thereafter.

recommendedcthat the balance be calibrated at least annually.

| mass.

+ 5 °C. The
les. Remove

mass.

1late the volume of the container by*dividing the total mass, expressed in kilogranps, of water

© ISO 2016 - All rights reserved
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Annex C
(informative)

Additional calculations for the density test

C.1 General

Once the defnsity of the compacted fresh concrete has been determined, it is possible to use the resylt to
calculate
a) volume|of concrete per batch, and
b) cement|content.
C.2 Calculation of volume of concrete per batch
If the volunje of concrete produced per batch is required, it shall be caleulated from Formula (C.1):
m
Vv, =—— (C.1)
ptr,c
where
I, is the volume, expressed in cubic metres, of concrete produced per batch;
mt is the sum of the masses, expressed in kilograms, of all the constituents of the concrete as
batched;
pfrc is the density, expressed in kilograms per cubic metre, of the fully-compacted fresh concrgte.
The result ghall be expressed to an aceuracy of 1 %.
C.3 Calculation of cement content
If the cement content of£héfresh concrete is required, it shall be calculated from Formula (C.2):
m % xXm
C=—Corcattce ¢ C.2)
vy my
where
C isthe cement content, expressed in kilograms per cubic metre;

pfrc is the density, expressed in kilograms per cubic metre, of the fully-compacted fresh concrete;

Vp ist

mr ist

he volume, expressed in cubic metres, of the concrete produced per batch;

he sum of the masses, expressed in kilograms, of all the constituents of the concrete as

batched;

me ist

The results

32

he mass, expressed in kilograms, of the cement as batched.

hall be expressed to the nearest 5 kg/m3.
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Precision — Water-column method

Precision data for the water-column method are given in Table D.1. These apply to air content
measurements made by the water-column method on concrete taken from the same sample and

compacted by hand when each test result is obtained for a single air content determination

Table D.1 — Precision data for air content measurements

Level Repeatability conditionsa Reproducibility conditionsb
Sy r SR R
% % % % %
5,6 0,16 0,4 0745 1,3

own

NOTE For further information on precision and for definitions of the statisticalterms used in connection w
see IS0 5725 (all parts).

a  The difference between two test results from the same sample by one.operator using the same apparat
shorfest feasible time interval will exceed the repeatability value, r, on avérage not more than once in 20 cases
and ¢orrect operation of the method.

b Test results on the same sample obtained within the shortest, feasible time interval by two operators, ¢
apparatus, will differ by the reproducibility value R onjaverage not more than once in 20 cases in th
corrgct operation of the method.

ith precision,

lis within the
in the normal

ach using its
b normal and
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Annex E
(normative)

Calibration of apparatus — Pressure-gauge method

E.1 General

The calibraltion test detailed shall be made as frequently as necessary to check the accuracy. o

graduation;
not require

E.2 Apparatus

The appara

E.2.1 Caljbration cylinder, made of brass or other non-corrodible métal, which may be integral

the cover a
volume equ|

E.2.2 Tra

E.2.3 Balances, capable of weighing up to 1 kg to an aceuracy of +0,5 g over the range used in the tes

a calibrated

E.3 Chec

The capacit]

Smear a th
transparen
and place th

Wipe away
balance.

E.4 Chec

Screw the ¢

indicating air content on the dial of the pressure gauge. Recalibration of the apparat
1 with changes in elevation at which it is used or with changes in atmosphericpressure

fus shall be as follows.

ssembly. The calibration cylinder shall consist of cylindrical measure having an inte
hl to approximately 3 % to 6 % of the volume of the measuring boll.

nsparent plate, rigid and transparent, suitable forUse as a closure for the container.

balance capable of weighing up to 20 kg to an‘accuracy of +5 g over the range used in the t

king the capacity of the container
y of the container is found byrdetermining the mass of water, my, con, required to fill it.

n film of grease on the flange of the container to make a watertight joint betweer
plate and the top of-the  container. Fill the container with water at ambient temper3d
e transparent plategver it to eliminate any convex meniscus.

king-air content graduations on the pressure gauge

F the
us is

with
rnal

and
bst,

the
ture

surplus waterand determine the mass of the container filled with water by weighing om the

xtension tubing (see Figure 12) into the threaded hole beneath valve A on the undej

side

of the cover assembly and clamp the cover assembly into place, taking care to ensure that there is a
good pressure seal between cover and container. Close main air valve and open valves A and B. Add
water through valve A until all trapped air has been expelled through valve B. Pump air into the air
chamber until the pressure reaches the indicated initial pressure line. After allowing a few seconds for
the compressed air to cool to ambient temperature, stabilize the indicator on the pressure gauge at the
initial pressure line by further pumping in or bleeding off air as necessary. During this process, lightly
tap the gauge and close valve B.

Remove the water from the apparatus to the calibration cylinder in just sufficient quantity to fill it
completely or up to a predetermined line marked on it, then determine the mass, my,dis, of water
displaced by weighing on the balance.

Depending upon the particular apparatus design, control the flow of water either by opening valve A and
using the main air valve to control the flow, or by opening the main air valve and using valve A to control
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the flow. Then release the pressure in the container by opening valve B. (If the apparatus employs an
auxiliary tube for filling the calibration cylinder, open valve A so that the tube is drained back into
the container, or alternatively, if the calibration is an integral part of the cover assembly, close valve A
immediately after filling the calibration vessel and leave it closed until the test has been completed.)
The volume of air in the container is now equal to the volume of the displaced water; close all valves,
pump air into the air chamber until the pressure reaches the initial pressure line, and then open the
main air valve. The air content indicated by the pressure gauge corresponds to the percentage of air,
C1, determined to be in the container, where C1 = my, dis/Mw,con * 100 %. If two or more determinations
show the same variation from the correct air content, reset the hand on the pressure gauge to the
correct air content and repeat the test until the gauge reading corresponds to the calibrated air content
within 0,1 % air content.
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(normative)

Calibration of apparatus — Water-column method

F.1 General

The calibration tests described in E.3, E.4, E.5 and F6 shall be made at the time of the initial calibrgtion
of the apparatus and at any time when it is necessary to check whether the capacity of thercalibration
cylinder or [container may have changed. The calibration test described in F.7 and F.8 shall be made as
frequently as necessary to check the pressure gauge in order to ensure that the proper{gauge pressure,
P, is being uised. Recalibration of the apparatus shall also be required when the locatienat which itfis to
be used varjies in elevation by more than 200 m from that at which it was last calibrated.

E2 Apparatus

The apparatus shall be as follows:

F2.1 Caljbration cylinder, hollow, made of brass or other¢strong non-corroding metal, having a
capacity of approximately 0,3 1.

The rim of the cylinder shall be machined to a smooth plane surface at right angles to the axis of the
cylinder.

F.2.2 Support, for the calibration cylinder, made of non-corroding material and which allows free|flow
of water intp and out of the cylinder in the inverfed position.

F.2.3 Sprjng non-corroding coil, spring, or equivalent for retaining the calibration cylinder in plage.

F.2.4 Trapsparent plates, two, rigid, one suitable for use as a closure for the calibration cylinder and
one as a clopure for the container.

F.2.5 Balainces, one calibyated and capable of weighing up to 1 kg to an accuracy of +0,5 g over the
range used |n the test aritdd one calibrated and capable of weighing up to 20 kg to an accuracy of +5 glover
the range used in thetest.

E3 Cap4dcity of the calibration cylinder

Using the 1 kg balance, determine the capacity of the calibration cylinder by measuring the mass of
water required to fill it. For this purpose, fill the weighed cylinder with water at ambient temperature
(15 °C to 25 °C) and carefully cover it with the previously weighed transparent plate, ensuring that
no air bubbles are trapped under the plate and that surplus water is wiped away before weighing the
assembly. By repeating this procedure, make a total of three weighing of the covered cylinder filled
with water. Calculate the average mass, myy cy], of water contained in the full cylinder and record it to
the nearest 0,5 g.

F.4 Capacity of the container

Using the 20 kg balance, determine the capacity of the container by measuring the mass of water
required to fill it. For this purpose, smear a thin film of grease on the flange of the container, and, after
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weighing together with the transparent plate, fill with water at ambient temperature (15 °C to 25 °C)
and make a watertight joint by sliding the transparent plate over the top of the container, ensuring that
no air bubbles are trapped under the plate and that surplus water is wiped away before weighing the
assembly. By repeating this procedure, make a total of three weighing of the covered container filled
with water. Calculate the average mass, my, con, of water contained in the full container and record it to
the nearest 5 g.

F.5 Pressure expansion constant

The pressure expansion constant, e, is determined by filling the apparatus with water, making sure that
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itrapped air has been removed and that the water level 1S exactly on the zero mark, a
r pressure of 100 kPa. The reading of water column (in percent air content) will be-t
nsion constant, e, for the apparatus.

tly speaking, the air pressure applied during this procedure should be the 'fequire
sure, P, determined as in F.8. However, as the value of e is needed to determine P by
ration constant K, a logically closed cycle of operations exists. In practice; the change i
ge in P is small enough to be ignored. As P is commonly about 100 kPg, this value is p1
come the problem. Its use will lead to a value of e that is sufficiently"accurate for the teg

Calibration constant

calibration constant, K, is the reading needed on the air;content scale during the routing
edure to obtain the gauge pressure required to nmtake the graduations on the air c(
pspond directly to the percentage of air introducéd into the container by the calibrat
h the container is full of water.

constant, K, is generally calculated in accordance with Formula (F.1); see Note:

[ =0,98xR+e

e

P

is the pressure expanSign constant (see E.5);

R is the capacity ofthe calibration cylinder expressed relative to the capacity of the ¢

and is calculatedas follows; see E.3 and F.4:
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The factor 0,98 is used to correct for the reduction in the volume of air in the calibration|
fompressed by a depth of water equal to the depth of the container. This factor is approximat
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vessel when
bly 0,98 for a

mm’deep container at sea level. [ts value decreases to approximately 0975 at 1 500 m above

sea level and

0,970 at 4 000 m above sea level. The value of the constant will decrease by about 0,01 for each 100 mm increase
in bowl depth. Hence, the term 0,98 x R represents the effective volume of the calibration vessel, expressed as a
percentage of the container under normal operating conditions.

F.7 Required operating pressure

Place the calibration cylinder support centrally on the bottom of the clean container and place the
cylinder on the support with its open end downward. Place the coil spring on the cylinder and clamp
the cover assembly carefully in place.

Fill the apparatus with water at ambient temperature to a level above the zero mark on the air content
scale. Close the air vent and pump air into the apparatus approximately to the operating pressure (about
100 kPa). Lightly tap the sides and cover with the mallet to remove as much entrapped air as possible
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adhering to the interior surfaces of the apparatus and gradually reduce the pressure by opening the
vent. Bring the water level exactly to the zero mark by bleeding water through the small valve in the
conical cover and close the air vent. Apply pressure by means of the pump until the reading of the water
level equals the calibration constant, K (see F.6). Record the pressure, P, indicated on the pressure
gauge. Gradually release the pressure by opening the vent until zero pressure is indicated. If the water
level returns to a reading less than 0,05 % air content, take the pressure, P, as the operating pressure.
If the water level fails to return to a reading below 0,05 % air content, check the apparatus for leakage
and repeat the procedure.

F.8 Alternative operating pressure

The range jof air contents that can be measured with a particular apparatus can be extendefd by
determining an appropriate alternative operating pressure. For example, if the range is to be.doubled,
the alternative operating pressure, P1, is that for which the apparatus indicates half of th¢ calibration
reading, K, [see F.6).

Exact calibfation requires the determination of the pressure expansion constant; &’ (see E.5), for the
reduced opg¢rating pressure but, since the change in the pressure expansion constant can normally be
disregarded, the alternative operating pressure can be determined during the determination of the
normal opefating pressure (see E.7).
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Annex G
(normative)

Aggregate corrector factor — Pressure-gauge method

G.1_General

The [aggregate correction factor will vary with different aggregates and although ordinprily it will
remgin reasonably constant for a particular aggregate, an occasional check should be‘earried out. The
aggilegate correction factor can be determined only by a test, as it is not directlytelated tjo the water
absdrption of the particles.

G.2| Aggregate sample size

Detdrmine the aggregate correction factor by applying the operating pressure on a combined sample
of tHe coarse and fine aggregates in the approximate amounts/proportions and moisturg conditions
thatlexist in the concrete sample. Obtain the sample of aggregate)either by washing the cempnt through
a 150 pm sieve from the concrete sample tested or by using a combined sample of fine|and coarse
aggregate similar to that used in the concrete. In the lattercase, calculate the masses, mr and m¢ of fine
and foarse aggregate, respectively, to be used from Formulae (G.1) and (G.2):

Mg = Vopfpff [Gl)
me =Vopepfe (G.2)
whele

frand f. are the proportions;expressed as fractions by mass of the total concrete mix (aggre-
gates, cement anid water), of the fine and the coarse aggregate, respectively;

P

Vo is the capadity, expressed in cubic metres, of the container determined as spedified in E.3;

o is the density, expressed in kilograms per cubic metre, of concrete to be tested, deter-
minedin accordance with Clause 5 or calculated from the known proportions|and densi-
ties-of the materials and the nominal air content.

G.3| Filling the container

Part@ally TiIT The container of the apparatus with water, then introduce the combined sample of aggregate
in small scoopfuls. This shall be done in such a manner as to entrap as little air as possible.

If necessary, add additional water to inundate all of the aggregate. After the addition of each scoopful,
remove any foam promptly, then stir the aggregate with the compacting bar and tap the container with
the mallet to release any entrapped air.

G.4 Determination of aggregate correction factor

When all the aggregate has been placed in the container, wipe clean the flanges of the container and the
cover assembly thoroughly and clamp the cover assembly into position, so that a pressure-tight seal is
obtained. Close the main valve and open valves A and B. Using the rubber syringe, inject water through
either valve A or valve B until water emerges from the other valve. Tap the apparatus lightly with the
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mallet until all entrapped air is expelled from this same valve. Remove a volume of water from the
container approximately equivalent to the volume of air that would be contained in a typical concrete
sample of a size equal to the volume of the container. Remove the water in the apparatus in the manner
described in E.4 for the calibration test. Complete the test using the procedure described in 6.4.4.

The aggregate correction factor, G, expressed as a percentage of the capacity of the container, is equal
to the reading on the air content scale minus the volume of water removed from the container.
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Annex H
(normative)

Aggregate correction factor — Water-column method

H.1_General

The [aggregate correction factor will vary with different aggregates and, althoughhit-ill remain
reaspnably constant for a particular aggregate, an occasional check should be carriedut. The aggregate
correction factor can be determined only by a test, as it is not directly related to the waterf absorption
of thle particles.

H.2| Aggregate sample size

Detdrmine the aggregate correction factor by applying the operating pressure on a combined sample
of the coarse and fine aggregates in the approximate proportions,and moisture conditions that exist in
the ¢oncrete sample. Obtain the sample of aggregates either by washing the cement from the concrete
sample tested for air content, through a 150 um sieve, or by using a combined sample of fing and coarse
aggregate similar to that used in the concrete. In the latter case, calculate the masses, mgand m. of the
fine pnd the coarse aggregate, respectively, to be used from Formulae (G.1) and (G.2):

me =V, pg fr
M. = Vopfrfc
whele

frand f. are the proportions;expressed as fractions by mass of the total concrete mix (aggre-
gates, cement anid water), respectively, of the fine and the coarse aggregate;

P

Vo is the capadity, expressed in cubic metres, of the container; see F.4;

o is the density, expressed in kilograms per cubic metre, of concrete to be tested, deter-
minedin accordance with Clause 5 or calculated from the known proportions|and densi-
ties-of the materials and the nominal air content.

H.3| Filling the container

Part@ally TiIT The container of the apparatus with water, then introduce the combined sample of aggregate
in small scoopfuls. This shall be done in such a manner as to entrap as little air as possible. If necessary,
add additional water to inundate all of the aggregate. After the addition of each scoopful, remove any
foam promptly, then stir the aggregate with the compacting bar and tap the container with the mallet
to release any entrapped air.

H.4 Determination of aggregate correction factor

When all the aggregate has been placed in the container, wipe clean the flanges of the container and
clamp the cover in position. Fill the apparatus with water and tap lightly with the mallet to remove air
adhering to the interior surfaces of the apparatus. Bring the level of the water in the standpipe to zero
by bleeding through the small valve with the air vent open. Close the air vent and apply the operating
pressure, P, by means of the air pump.
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Record the reading of the gauge tube as hj, release the pressure and take a further reading, hp. Repeat
the entire procedure once, obtaining a second pair of readings, h3 and h4. Take the average value of
(h1 - hz) and (h3 — h4) as the aggregate correction factor, G, unless the two values of (h1 - hz) and
(h3 — h4) differ by more than 0,1 % air content, in which case carry out further determinations until
consistent results are obtained.
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Annex I
(informative)

Examples of test reports and worksheets

I.1 _Example of a slump-test report

Client Test organization

Accreditation certificate ref

Test Location

Tegt Item

Sample identification: Date and timé‘received:
Cor|crete reference number (or mix details):

Corjdition of sample: at time of test:

abnormalities:

temperature: (if required)

Details of test preparation (including the method of compaction):

Test and Test results

Timg of performance of test: Mould reference number:
Samppling procedure: Rod reference number:
Any|deviation from standard test method: Rule reference number:

Environmental conditions:

Meagured slump{{h):
Tesk 1: mm Test 2: mm
Teskt 1= mm Test 2 m

Type of slump: normal/shear

Except as detailed above, this test was carried out in accordance with ISO 1920-2.

Technical Responsibility
Responsible person: Name: Position:

Signature:

Test Report identification

Test Report No: Date issued:
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1.2 Example of a Vebe-test report

Client Test organization
Accreditation certificate ref
Test Location
Test Item
Sample identification: Date and time received:

Concrete reference number (or mix details):

Condition

sample: at time of test:

abnornpalities:

temper

Details of tg

ature: (if required)

st preparation (including the method of compaction):

Testand T
Time of per]
Sampling p
Any deviati

Environme

pst results
formance of test: Consistometer reference number:
focedure:

bn from standard test method:

ntal conditions:

Type of slump: true/collapse/shear:

Measured

Vebe time

Exceptasd

Technical

Responsibl

slump: mm
sec
btailed aboye, this test was carried out in accordance with ISO 1920-2.
Responsibility
e person: Name: Position:

Signature:

Test Report identification

Test Report No:

44

Date issued:
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1.3 Example of a degree-of-compactability test report

Client Test organization

Accreditation certificate ref

Tes§ Location

Teqt Item

Sanple identification: Date and time received:
Tyte of sample: composite/spot

Cor|crete reference number (or mix details):

Corldition of sample: at time of test:
abnormalities:

temperature: (if required)

Dethils of test preparation (including the method of compaction)

Test and Test results

Timg of performance of test:

Sampling procedure:

Any(deviation from standard test method:

Environmental conditions:

Measured: distance(s) mm mm mm mm
mean(s) mm
hy
Calqulation of Degree of Compactability: c= P
1-S

Excgptas detailed above, this test was carried out in accordance with ISO 1920-2.

Technical Responsibility
Responsible person: Name: Position:

Signature:

Test Report identification

Test Report No: Date issued:
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