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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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting<)Publication as an
International Standard requires approval by at least 75 % of the member bodies casting, a vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 1920-2 |was prepared by Technical Committee ISO/TC 71, Concrete, reinforced concrete and|pre-
stressed concrete, Subcommittee SC 1, Test methods for concrete.

This first edition of 1ISO 1920-2 cancels and replaces the first @dition of ISO 4109:1980, ISO 4110:1979,
ISO 4111:1979, 1ISO 4848:1980 and ISO 6276:1982, which have been technically revised.

ISO 1920 cdnsists of the following parts, under the generaltitle Testing of concrete:
— Part 1: Bampling of fresh concrete

— Part 2: Properties of fresh concrete

— Part 3: Making and curing of test spegimens

— Part 4: Btrength of hardened cencrete

— Part 5: Properties of hardéned concrete other than strength

— Part 6: ampling, preparing and testing of concrete cores

— Part 7: Non-destriictive tests on hardened concrete

iv © ISO 2005 — All rights reserved
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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 standards 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
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envifonment, or because of fundamental climatic, geographical or technological problems. Asia c
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devigtions. The items are indicated in the text by the phrase “...except where the national annex {

ISO

orresponding technical deviations to ISO standards are permitted where required by nationa
ation or industry convention when adopting an International Standard.

Fe such national deviations are required, it is important that they are clearly idéentified and the
eviations stated. Depending of on the method of adoption of the International Standard, th
e noted in the national introduction, in the preface or foreword (for small numbers) or as a ng
Arge numbers). See ISO/IEC Guide 21-1 for more information.

TC 71 has identified those items in this part of ISO 1920-2 that.fimay be the subject of nationa

1920 requires...”.
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Testing of concrete —

Part 2:
Properties of fresh concrete

Caut
with

ion — When cement is mixed with water, alkali is released. When sampling, prevent §
wet cement or concrete by wearing suitable protective clothing (gloves, footwear, saf¢

kin contact
ty glasses).

If w¢t cement or concrete enters the eye, immediately wash it out thoroughly-with clean water and

seek

Caut
loss

medical treatment without delay. Wash wet concrete off the skin immediately.

ion — The use of vibrating equipment, such as vibration tables, cafn\cause damage t
of sensation due to nerve damage. Moulds, density containers{-etc. should be clan

table and not held in position using one's hands while they are being vibrated.

This
dete
high
the (

2
The
refer]

docu

ISO
run-q

ISO

3

Scope

mination of consistence (slump test, Vebe testy(degree of compactability, flow-table
fluidity concrete, the slump-flow test), determination of fresh density and determination of a
ressure-gauge method and by the water-column,method.

Normative references

following referenced documents are indispensable for the application of this documen
ences, only the edition cited\applies. For undated references, the latest edition of the
ment (including any amendments) applies.

1101:1983, Technical\drawing — Geometric tolerances — Tolerancing of form, orientation,
ut — Generalities, definitions, symbols, indications on drawings

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

Terms and definitions

b joints and
hped to the

part of ISO 1920 specifies procedures for testing fresh concrete. It specifies the following t¢st methods:

est and for
r content by

. For dated
referenced

location and

For t

3.1

£l ol R £o11 H 4 al ol o fioit: 1
I PUrpustto UT LTS UULUUTTITITL, U1T TUNTUWITTY TS alrtu UtTTimtiniurns apuly.

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

NOTE The fresh density is expressed in kilograms per cubic metre.

© 1SO 2005 - All rights reserved
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4 Determination of consistence

4.1 Gene

ral

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

slump test (see 4.3);

Vebe test (see 4.4);

nactabilibvwvilcaa

flow-tabj
slump-f

These meth
size exceed

4.2 Samy

Samples for;
carrying out

degree pfeom

4 H H Y 4 5\
-4l \JUIIIPUULUUIIIL’ \\JL’U —r.u,,
e test. (see 4.6);
ow test for high-fluidity concrete (see 4.7).

bds are not applicable to foamed concrete, no-fines concrete or where the.maximum aggre
5 40 mm.

ling

the tests shall be obtained in accordance with ISO 1920-1. Each'sample shall be remixed b
the tests.

4.3 Slump test
4.3.1 Pringiple
The fresh concrete is compacted into a mould in the shape of a frustum of a cone. When the co

withdrawn upwards, the distance the concrete has; slumped provides a measure of the consistence 9

concrete.

The slump
10 mm and
determining

If the slump

NOTE F

4.3.2 Apparatus

Note the cal

st is applicable to a range of ¢onsistence of concrete that corresponds to slumps of bet
P10 mm. Outside this range,.the' measurement of slump may be unsuitable and other metho
the consistence should be-considered.
continues to change-over a period of 1 min after demoulding, this test is not suitable.

br high-fluidity concrete, the slump-flow test described in 4.7 is a more appropriate test.

bration requirements associated with each apparatus.

43.21

paste and not

gate

bfore

ne is
f the

veen
ds of

O
mm.

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:

height:

diameter of base:

diameter of top:

200 mm + 2 mm;
100 mm £ 2 mm;

300 mm + 2 mm.

© ISO 2005 — All rights reserved
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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 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.

43.2.2 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

plasticcomduit, provided that theoverattfengthdoes ot exceed+ 000 MM

The |tamping rod shall be checked annually to ensure that its dimensions and conditions r¢gmain within
tolergnces.

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

The [funnel shall consist of two co-axial conical frustums having a common~diameter of 100 mm, the ends
being of greater diameter, one frustum to act as a filling funnel and the othet-as a collar to enable [the funnel to
be Igcated on the outer surface of the mould.

The funnel shall be checked annually to ensure that its dimensionsand conditions remain within tglerances.

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.

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

4.3.2.6 Shovel, with a square blade.

4.3.2.7 Re-mixing tray, of rigid construction and made from a non-absorbent material not readily
attadked by cement paste.

It shpll be of appropriate dimensions such that the concrete can be thoroughly remixed, using|the square-
blad¢d shovel.

4.3.1.8 Scoop, with@a-width of approximately 100 mm.
4.3.2.9 Timer or other similar timing device, to allow time measurement to 1 s.
The watch shalllbe properly calibrated at the time of test.

4.3.3.10 Moist cloth.

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 penetrate into the underlying layer.
In filling and tamping the top layer, heap the concrete above the mould before tamping is started.

© 1SO 2005 - All rights reserved 3
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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 spilled concrete from the base plate/surface. Remove the mould in 5+ 2 s by a steady upward lift
with no lateral or torsional motion being imparted to the concrete. The lifting time may be shortened when
required by the national annex.

The entire operation from the start of the filling to the removal of the mould shall be carried out without

interruption andshaftbe completed within 180°S.

Immediately
height of thg
national ann
mould and t
except wher

4.3.4 Test

The test is \
intact and s
sample and

Record the {
annex.

If two conse
the test as b
be suitable.

after removal of the mould, determine the slump, 4, by measuring the difference betwee
mould and that of the highest point of the slumped test sample (see Figure 1), exeept’wher
ex to this part of ISO 1920 requires the measurement of the difference between-the’height g
he centre point or the average height of the slumped concrete. Measure to the nearest 10
b the national annex to this part of ISO 1920 requires the measurement to the hearest 5 mm.

result
alid only if it yields a true slump, this being a slump in which thie concrete remains substar]
mmetrical as shown in Figure 2 a). If a specimen shears, as(shown in Figure 2 b), take an
Fepeat the procedure.

rue slump, 4, as shown in Figure 1 to the nearest 10 mm, or 5 mm when required by the nat

cutive tests show a portion of the concrete shearing off from the mass of the test specimen, r
eing invalid as the concrete lacks the necessary plasticity and cohesiveness for the slump tg

n the
b the
f the
mm,

tially
bther

ional

bport
st to

a) True slump b) Shear

Figure 2 — Forms of slump
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4.3.5 Testreport

Inad

a)

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

annex), or;

b) a notation that the test gave a sheared slump.

4.4 Vebe test
4.4.1 Principle
The |fresh concrete is compacted into a slump mould. The mould is lifted clear of the con

trans

congrete. The slump of the concrete is recorded. The vibrating table is started and the.fime taken
surfgce of the transparent disc to be fully in contact with concrete is measured.

If thg Vebe time is less than 5 s or more than 30 s, the use of this test method-to determine cons
be upsuitable and other methods should be considered for this purpose.

4.4.2 Apparatus

Notel the calibration requirements associated with each apparatus.

4.4.21 Consistometer (Vebe meter), consisting of the following items and as shown in Figu
a) fpontainer (Figure 3, item 1), cylindrical in shape; having an internal diameter of 240 mm +

b)

c)

parent disc is swung over the top of the concrete and carefully lowered until it comes in cor]

height of 200 mm + 2 mm, and made of a métal not readily attacked by cement paste. The
he wall shall be 3 mm and that of the base;y7,5 mm.

The container shall be watertight and-of sufficient rigidity to retain its shape under rough usad
fitted with handles and protected from corrosion. The container shall be provided with suitabl
0 enable it to be securely clamped to the top of the vibrating table (Figure 3, item 7) by m¢
huts (Figure 3, item 8).

Fequired.

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

disc (Rigure 3, item 3), transparent, horizontal, attached to a rod (Figure 3, item 9) that slig
hrough-a guide sleeve (Figure 3, item 5) mounted on a swivel arm (Figure 3, item 13) and
fixed'in position by a screw (Figure 3, item 15).

the slump, if there is a true slump, measured to nearest 10 mm (or 5 mm when required by the national

crete and a
tact with the
for the lower

istence may

re 3:

5 mm and a
thickness of

e. It shall be
b foot pieces
pans of wing

mould (Figure 3, item-2),"as described in 4.3.2.1, except that the fixing clamps or foot pi¢ces are not

damaged or

es vertically
vhich can be

The swivel arm also supports a funnel (Figure 3, item 4), the bottom of which coincides with t
conical mould when the latter is positioned concentrically in the container. The swivel arm is

he top of the
located by a

holder (Figure 3, item 12) and can be fixed in position by a set-screw (Figure 3, item 6). When in the

appropriate position, the axes of the rod and of the funnel shall be coincident with the
container.

axis of the

The transparent disc shall be 230 mm + 2 mm in diameter and 10 mm + 2 mm in thickness. A weight
(Figure 3, item 14) placed directly above the disc shall be provided such that the moving assembly
consisting of the rod, the disc and the weight has a mass of 2 750g + 50 g. The rod shall be provided with

a scale graduated to at least 5 mm intervals to record the slump of the concrete.
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d) vibrating table (Figure 3, item 7), 380 mm + 3 mm in length and 260 mm + 3 mm in width, supported on

four rubber shock absorbers.

A vibrator unit (Figure 3, item 11), carried on a base (Figure 3, item 10) resting on three rubber feet, shall
be securely fixed beneath it. The vibrator shall operate 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 shall be approximately
0,5+ 0,02 mm.

The vibrating table shall be checked annually to ensure that the frequency and vertical amplitude remain

within tolerances.

All the ¢lements of the vibration table shall be checked annually to ensure that their dimensions re
within tglerances.

Dimengsions in millin

main

etres

100 +2 L
2
240 5
~N
+I
—D o
8 200 +2 8 o| W
~N
o~ 9230 +2
+I
2 " h,
12— -
Y
6 —
_J bl J
Y
n
o
; . + é
or
J
Key
1 containe! 8 set-screw 11 _vibrator unit
2 mould 7 vibrating table 12 holder
3 transparent disc 8 wing nuts 13 swivel arm
4  funnel 9 rod 14 weight
5 guide sleeve 10 base for vibrator 15 screw
Figure 3 — Consistometer (Vebe meter)
44.2.2 Tamping rod, straight, made of steel or other suitable metal, of circular cross-section, having a

diameter of 16 mm + 1 mm, 600 mm + 5 mm in length, and with rounded ends.
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Stopwatch or clock, capable of recording time to an accuracy of 0,5 s.

attacked by cement paste.

4425

4.4.2.6

Scoop, with a width of approximately 100 mm.

Moist cloth.

4.4.3 Procedure

Remixing container, of rigid construction, made from a non-absorbent material not readily

Plac
Mak
of th
the f
(Figy

During the subsequent operations, ensure that the mould (Figure 3, item 2) does hot rise or mc

raise

From the sample of concrete obtained in accordance with 4.2, immediately fill the mould in three

appr
tamg

will mecessitate inclining the rod slightly and positioning approximately half the strokes spirally

cent
into
tamg

If ne
oper
(Figy
Scra|
Rem

hang
later

If the
that

If the

Swin

b the Vebe meter (consistometer) on a rigid horizontal base free from extraneous vibratior
b sure that the container (Figure 3, item 1) is firmly fixed to the vibrating table (Figure 3,.item
e wing nuts (Figure 3, item 8). Dampen the mould (Figure 3, item 2) and place it in the-cont
innel (Figure 3, item 4) into position over the mould and lower the funnel on the maould.” Tight
re 3, item 6) so that the mould cannot rise from the bottom of the container.

d and do not allow any concrete to fall into the container (Figure 3, item_1).

bximately one-third of the height of the mould when compacted/,Tamp each layer with 25 s
ing rod. Uniformly distribute the strokes over the cross-section)of each layer. For the botto
e. Tamp the second layer and the top layer each throughout its depth, so that the strokes ju
the underlying layer. In filling and tamping the top layer, heap the concrete above the n
ing is started.

Cessary, add further concrete to maintain an.excess above the top of the mould throughout

re 3, item 4) through 90° and tighten the screw (Figure 3, item 6).

pe off the concrete level with the top.of the mould with a sawing and rolling motion of the
ove the mould (Figure 3, item 2) from the concrete by raising it carefully in a vertical directid

bl or torsional motion being imparted to the concrete.

concrete shears [as shown in Figure 4 (b)], collapses [as shown in Figure 4 (c)], or slumps
t touches the wall of-the container (Figure 3, item 1), this information shall be recorded.

g the transparent disc (Figure 3, item 3) over the top of the concrete, tighten the screw (Figu

|OOSJ

congréte.

n the(screw (Figure 3, item 15) and very carefully lower the disc until it just comes in con

and shock.
7) by means
piner. Swing
en the screw

ve until it is

layers, each
rokes of the
m layer, this

toward the
st penetrate
hould before

the tamping

htion. After the top layer has been tamped, loosen the screw (Figure 3, item 6), raise and swing the funnel

amping rod.
n, using the

les. The operation of raising the mould shall be performed in 5s to 10 s by a steady upward lift with no

to the extent

concrete has-not slumped into contact with the wall of the container (Figure 3, item 1) and a true slump,
as shown in Figure.4 (a) has been obtained, the fact shall be recorded.

re 3, item 6),
tact with the

When the disc (Figure 3, item 3) just touches the highest point of the concrete without disturbing it, tighten the
screw (Figure 3, item 15). When there is a true slump, the value of the slump shall be read from the scale
(Figure 3, item 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 concrete as it
settles under the subsequent vibration. Simultaneously, start the vibration of the table and the timer. Observe
through the transparent disc (Figure 3, item 3) how the concrete is being remoulded. As soon as the lower
surface of the disc is fully in contact with cement grout, stop the timer and switch off 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.
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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 Testresult

Record the time read from the stopwatch to the nearest second. This is the Vebe time expressing the
consistence of the concrete under test.

a)l True slump b) Shear c) Collapse

Figure 4 — Forms of slump

445 Test|report

In addition t¢ the information required in Clause 7 the test report shall include the following:
a) type of $lump: true slump/collapse/shear;

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

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

d) Vebe time, in seconds?

4.5 Degre¢e of compactability test

4.5.1 Pringiple

The fresh concrete is carefully placed with a trowel in a container avoiding any compaction while filling. When
the container is full, the top surface is scraped off level with the top of the container. The concrete is
compacted and the distance from the surface of the compacted concrete to the upper edge of the container is
used to determine the degree of compactability.

If the degree of compactability is less than 1,04 or more than 1,46, the concrete has a consistence for which
the degree of compactability test is not suitable.

4.5.2 Apparatus

4521 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:

8 © ISO 2005 — All rights reserved
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— 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.

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!

Dimensiong in millimetres

16025

90 £10

110 20

Figure 5 — Trowel

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

a) |nternal vibrator) with a minimum frequency of 120 Hz (7 200 cycles per minute). The diameter of the
vibrating headshall not exceed one-quarter of the smallest dimension of the container.

b) pibrating*table, with a minimum frequency of 40 Hz (2 400 cycles per minute).

4524 Remixing tray, of rigid construction, made from a non-absorbent material not readily attacked 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 length with
the zero point being at the extreme end of the rule.

4.5.2.7 Moist cloth.

© 1SO 2005 - All rights reserved 9
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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.

After compiction, measure to the nearest millimetre, the distance between the surface of the compeLcted
concrete andl 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).

Dimensions in millimjetres

200 £2
£
N
S &
1
<
A I
a) Before compaction b) After compaction

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

4.5.4 Test|results

The degree pfrcompactability is given by Equation (1)

h
C =
hy—hy

where
¢ s the degree of compactability;
hq is the internal height of the container;

hy is the mean value, to the nearest millimetre, of the distance from the surface of the compacted
concrete to the upper edge of the container.

10 © IS0 2005 — All rights reserved
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455 Testreport

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

a)
b)

c)
4.6

4.6.1

This

The
340
dete

If the

4.6.2

4.6.2
whic

The
1,51
read
and
be s
that

The
and

At th
be n
bassg
dired
boun

Foot

internal height of the container;

degree of compactability, expressed to nearest two decimal places.

Flow-table test

measurements of the distance from the top of the container to the top of the compacted concrete;

Principle

mm and 620 mm. Outside this range, the measurement of flow may be unsuitable and othe
mining the consistence should be considered.

concrete segregates during the test, this test is not suitable (seg.6.3).

Apparatus

A Flow-table, consisting of a flat plate with a-plan area of 700 mm + 2 mm x 700 mrj
h concrete can be placed, hinged to a rigid base onte'which it can fall from a fixed height (seg

hm as defined by ISO 1101:1983; (see also ISO 1920-3:2004, Annex B). The metal surface
ly attacked by cement paste or be liable_t0 rusting. This moving part shall have a mass of 1
may be attached using a pin-hinge tolallow the weight to be checked. The construction of th
ich as to prevent distortion of the ‘'upper surface. The tabletop shall be hinged to the base in
N0 aggregate can become trapped easily between the hinged surfaces.

centre of the table shall be;scribed with a cross, the lines of which run parallel to the edges
ith a central circle with~a.diameter of 210 mm + 1 mm.

e front corners of’the plate, two hard, rigid blocks shall be firmly attached to the underside.
pbn-absorbent ahd should not deform when wet. These stops shall transfer the load of the ta

tly to thessufface on which the apparatus is placed, so that there is minimal tendency for th
ce when:allowed to fall freely.

test determines the consistence of fresh concrete by measuring the spread of concrete on a flat plate
subjécted to jolting.

flow test is applicable to a range of consistence of concrete that corresponds to flow valles between

' methods of

N+ 2mm on
Figure 7).

flow-table top shall have a metal surface with"a minimum thickness of 2 mm and a flatngss of within

shall not be
b kg £ 0,5 kg
e plate shall
such a way

of the plate

They should
bletop to the

without distocting the table. The base frame shall be so constructed that this load is thenp transferred

b tabletop to

rests ‘'shall be provided to assist in stabilizing the table when in use.

The fall height of the tabletop, 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 mechanism shall be provided for lifting the tabletop to ensure that the top is lifted without
jerking and allowed to fall freely over the entire lifting height.

© 1SO 2005 - All rights reserved
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6
9
8
Key
1 metal plaje 6 base frame
2 upper stop 7 lifting handle
3 tabletop 8 lower stop
4 external hinges 9 toe-board
5 markings
a8  Travel limited to 40 mm + 1 mm.

Figure. 7 — Typical flow table

4.6.2.2 Mould, made of metal'hot readily attacked by cement paste or liable to rust and with a minimum
thickness of|1,5 mm.

The interior |of the mould shall be smooth and free from projections, such as protruding rivets, and shall be
free from dgnts. The meuld shall be in the form of a hollow frustum of a cone having the following intgernal
dimensions:

— diametgr ofbase: 200 mm + 2 mm;

— diameter 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.

12
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Dimensions in millimetres

130 2
~
+
S
(=]
o ~
I_\_/_I
200 +2

Figure 8 — Mould

4.6.4.3 Tamping bar, made of a non-absorbing hard material, having a.square section of 40{mm + 1 mm
and p length of at least 200 mm. A further 120 mm to 150 mm shall be turned to a circular sectipn to form a
handle to the bar (see Figure 9).

Dimensiong in millimetres

150

Figure 9 — Tamping bar

4.6.4.4 Scoop, with a width of approximately 100 mm.

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

4.6.2.6 Shovel, with a square blade.

4.6.2.7 Rule, with a minimum length 700 mm, having at least 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

© IS0 2005 — All rights reserved 13
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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.

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 t
mould and ¢

Wait 30 s &f
3sto6s. W
slowly raise
hard against
total of 15d
dimension 0o
measureme

Check the ¢
give a ring
occurred an

4.6.4 Test

Determine tH

f the concrete spread in the two directions, d; and d,, parallel to the table-edges and record
nt to the nearest 10 mm (see Figure 10).

p of the moufd—Withthe tamping bar, scrape off the concrete tevetwiththe upper edge
ean any excess concrete off the free area of the tabletop.

er scraping off the concrete, then slowly raise the mould vertically by the handles over'a peri
hile the operator stabilizes the flow-table by standing on the toe-board at the front’of the
the tabletop until it reaches the upper stop in such a manner that the tabletop does not i
the upper stop. Then allow the tabletop to fall freely to the lower stop. Repeat'this cycle to g
ops, each cycle taking not less than 2 s nor more than 5 s. Measure with, the rule the maxi

Figure 10 — Measurement of spread

oncrete spread for segregatiof. The cement paste can segregate from the coarse aggregd
f paste extending several millimetres beyond the coarse aggregate. Report that segregatior
i that the concrete was therefore unsatisfactory.

results

e flow value {dy+ d,)/2 and record to the nearest 10 mm.

f the

bd of

ble,
pact
ve a

mum
each

te to
has

4.6.5 Test|report

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

a) jolting rate, expressed in seconds per 15 jolts;

b) dimension d,, expressed in millimetres;

c) dimension d,, expressed in millimetres;

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

e) statement on any segregation identified.
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Slump-flow test

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

slum

p greater than 210 mm.

4.7.2 Principle

The

resh concrete is plnr\nr*l intoa mould in the thpa of a cone \When the cone is withdrawn u

wards, three

mea

4.7.3
4.7.3
The

Prior
dent
4.7.3

The
toler:

4.7.3

In ad
sam

surements give indications of the consistence of the concrete:
he measured slump-flow;
ime to flow to a diameter of 500 mm;
ime to end-of-flow.
Apparatus

A Mould (slump cone), as described in 4.3.2.1.

to each use, a visual check shall be made on the modld-to verify that it is is clean and not
ed.

2 Tamping rod, as described in 4.3.2.2,

hnces.
3 Base plate, as described in.4.3.2.5.

dition, the base plate shall-have minimum dimensions of 800 mm x 800 mm, and two circle]
p centre point shall be marked on its surface:

h circle having a diameter of 200 mm to aid the correct location of the mould;

mould shall be checked annually to ensure that its dimensions and conditions remain withip tolerances.

damaged or

tamping rod shall be checked annually o ensure that its dimensions and conditions r¢main within

s having the

see 4.7.4.4).

— R circle havingya.diameter of 500 mm for measuring the time to 500 mm flow of the concrete (
4.7.3.4 Callipers and measuring scale, with 1 mm increments.

4.7.3.5 Measuring jigs (optional), as shown in Figure 11.

NOT Cutangle steel, Tor instance, is acceptable for these Jigs.

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

© 1SO 2005 - All rights reserved
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Dimensions in millimetres

500°
1
b b
| BaN e 3
200 2

2800

3
2800
Key
1 measuring jig
2 concrete
3 plate
a8  Measurement with a measuring scale.
b 90°.
Figure 11— Typical jig setting
4.7.3.6 Container, such as a bucket, with a capacity of approximately 12 I.
4.7.3.7 Stopwatches, two, capable of recording time to an accuracy of + 0,1 s.

The watch shall be in calibration at the time of test.

4.7.3.8 Level.

4.7.3.9 Moist cloth.

4.7.4 Procedure

4.7.41 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.
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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.
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

4.7.4.3 Slump-flow measurements and calculation

Scra|
imm
has

angl

congrete significantly deviates from the circular shape and the discrepancy between the two
50 mm or more, another test shall be conducted on a new sample taken ffom the same batch.

The

adhgre to the cone and then drop, the cone shall be raised slowly over 10 s. If a large amount o
remgins adhering to the inside of the cone, report the test as vioid and describe the reason. Anot

be ¢

The
near

4744 Measurement of time to 500 mm flow

Mea
500-

4745 Measurement of time _to end-of-flow

Mea
Mea

4.7.8 Test report

In aqdition te-the information required in Clause 7, the test report shall include the following:

a)
b)
c)
d)

e)

elnoa or Tiing shall be recoraed.

pe off the top surface of the concrete to the level of the top edge of the slump(cone. Remq
bdiately from the concrete by raising the cone vertically in a steady lift. After-the motion of
stopped, measure the diameter in the direction where it appears to be longestand in the dire
ps to the first measurement, both measurements being recorded to the nearest 5 mm. If the g

time for raising the slump cone shall be 2 s to 3 s for 300 mm. Jn the case where the samp

pnducted on a new sample taken from the same batch,

slump-flow, which is the average of the two measurements, shall be calculated and roy
st 10 mm, or 5 mm when required by the national annex.

sure the time from the beginning pf'the raising of the mould to the time when the flow first
mm diameter circle marked on the plate. Measure to an accuracy of 0,1 s, using a stopwatch.

sure the time from the'\beginning of the raising of the mould to the time when no further flow
sure to an accuracy of’0,1 s, using a stopwatch.

ve the cone
the concrete
ction at right
pread of the
diameters is

e is likely to
f the sample
her test shall

nded to the

reaches the

is observed.

Slamp-flow;

time to 500 mm flow;
time to end-of-flow;
segregation recognized by visual examination;

method of filling and compaction of concrete.
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5 Determination of fresh density

5.1 Princ

iple

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 vibra

5.2 Appa

tion and care is needed in its use with these concretes.

ratus

5.21 Cor‘tainer, watertight, of sufficient rigidity to retain its shape, made of metal not readily attacks

cement pas

The rim and
shall be at |
The volume
shall be 1,25

The contain
container sh
year.

5.2.2 Filli
container.
NOTE F

, having a smooth internal face, with the rim machined to a plane surface.

base shall be parallel. The smallest dimension of the internal diameter and height ofithe cont

past four times the maximum aggregate size in the concrete, but shall be notdess than 150
of the container shall be not less than 5 I. The ratio of the diameter to the height of the cont
> dglh, = 0,5.

br shall be calibrated in accordance with Annex B to obtain the volume (V) of the container
all be in calibration at time of use. The frequency of the calibration.shall be not less than or

lling can be simplified by using a filling frame.

5.2.3 Means of compacting the concrete in the containéer, which shall be one of the following:

a) interna
vibratin

vibrator, with a minimum frequency.of 420 Hz (7 200 cycles per minute). The diameter g
head shall not exceed one-quarter of the smallest dimension of the mould;

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

c) compagting rod, of circular cross-section, straight, made of steel, having a diameter of 16 mm + 1 n
length df 600 mm + 5 mm and,with’rounded, roughly hemispherical, ends;

d) compagting bar, of square or round cross-section with mass greater than 1,8 kg for hand compactin

5.2.4 Balance or scales; capable of determining the mass of the compacted concrete to an accura
0,1 % of the|mass of theconcrete.

5.2.5 Straight-edged scraper, made of steel not less than 100 mm greater in length than the maxi
internal dimgnsion of the top of the container.

d by

ainer
mm.
ainer

The
ce a

hg frame (optional), made of metal not readily attacked: by cement paste, fitted tightly t¢ the

f the

m, a

cy of

mum

5.2.6 Sho

vel, with a square mouth.

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.

5.2.9 Steel float.

18
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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 Procedure

5.4.1 Mass of the container

Weigh the container to determine its mass, m,, and record the value indicated.

5.4.2 Filling the container

condrete remains in the filling frame after compaction, with a thickness ,0f.10 % to 20 % of the height of the

If a[{lling frame is used, ensure that the amount of concrete used to fill the 'container is such that a layer of
cont

iner.

Fill the concrete in a minimum of two layers.
5.4.3 Compacting the concrete

5.4.31 General
Comipact the concrete immediately after placing itinthe container in such a way as to produce ful| compaction
of the concrete, with neither excessive segregation nor laitance. Compact each layer by using one of the
methods described in 5.4.3.2 or 5.4.3.3.
NOTE 1 Using mechanical vibration, full compaction is achieved 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 appeafance, without

excesgsive segregation.

NOTE2 To produce full compaction by hand, the number of strokes per layer required will depgnd upon the
consistence of the concrete,

5.4.3.2 Mechanical-vibration

5.4.3.21 Compacting with internal vibrator

Applly the vibration for the minimum duration necessary to achieve full compaction of the concrete| Avoid over-
vibrgtioh, 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 Laboratory tests have shown that great care is needed if loss of entrained air is to be avoided when using an
internal vibrator.

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

5.4.3.2.2 Compacting with vibrating table

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.
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5433 H

and 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 entrained air, after the compaction of each layer,
tap the sides of the container smartly with the mallet until large bubbles of air cease to appear on the surface
and depressions left by the compacting rod or bar are removed.

5.4.4 Surface levelling

After the to
the surface

layer has been compacted, smooth level with the top of the container using the steel float.
nd rim with the straightedge and wipe clean the outside of the container.

5.4.5 Determining the mass and volume of the container

Weigh the ¢
V, of the con

5.5 Test
The density

m

Pfr =

where
Pre ist
mq ist
my ist
Vst
The density

Equations fqg
in Annex C.

5.6 Test

In addition tq

bntainer with its contents to determine its mass (m,) and record the value indicated. The vol
tainer shall be determined in accordance with Annex B.

result

s calculated from Equation (2):

2 My
Vv

ne density, expressed in kilograms per cubic-metre, of the fresh concrete;

e mass, in kilograms, of the container;

ne mass, in kilograms, of the container plus the mass of the concrete in the container;
ne volume, expressed in cubic'metres, of the container.

bf the concrete shall bé expressed to the nearest 10 kg/m3.

r calculating the.volume of concrete per batch and the cement content per cubic metre are

report

theninformation required in Clause 7, the test report shall include the following:

Skim

Lume,

()

jiven

a)
b)
c)

d)

20

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).
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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
law.
wate)

6.2

Obtg
parti
63-n
sievi
coar

6.3

6.3.1
The

a)

b)

c)

d)
6.3.2

Usin
poss
after|
exce

B0
mef
r-column method, and the respective apparatus as a pressure-gauge meter and a water-colu

Sampling
in the sample of fresh concrete in accordance with ISO 1920-1. If the concrete‘¢contains coars
m sieve to yield somewhat more than enough material to fill the contaifier’selected for use.

hg operation with the minimum loss of the mortar. Make no attempt*to wipe adhering mo
e aggregate particles retained on the sieve. Remix the sample befére carrying out the test.

Filling the container and compacting the concrete

Means of compaction
means for compacting the concrete in the container shall be one of the following:

nternal vibrator with a minimum frequency™of 120 Hz (7 200 cycles per minute). The dia
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 circular cress-section, straight, made of steel, having a diameter of 16 m
ength of 600 mm = 5 mm_and with rounded, roughly hemispherical, ends;

compacting bar of square or round cross-section with mass greater than 1,8 kg for hand com

Filling the container

h the scoopy place the concrete in the container in such a way as to remove as much entr.
ible. Place-the concrete in three layers, approximately equal in depth. Compact the concrete
placing-it in the container, in such a way as to produce full compaction of the concrete,
ssive segregation nor laitance. Compact each layer by using one of the methods described in

le-Mariotte’s
hod and the
mn meter.

e aggregate

cles that would be retained on 63-mm sieve, sieve a sufficient amount of the representative sample over a

Carry out the
rtar from the

meter of the

m+1mm, a

bacting.

Apped air as
immediately
with neither
6.3.3.

NOTE 1

Full compaction is achieved using mechanical vibration when there is no further appearanc

e 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

consi

stence of the concrete.

The number of strokes per layer required to produce full compaction by hand, will depend upon the

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 and further compacted in
order to fill the container.
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6.3.3 Com

6.3.31 G

pacting the concrete

eneral

Compact the concrete by one of the methods described below.

6332 M

6.3.3.2.1

echanical vibration

Compacting with internal vibrator

Apply the vil
vibration, wh

Care should

NOTE
is to be avoid

Ensure that

6.3.3.2.2

Apply the v
container sh

6.3.3.3 H
Distribute th
Ensure that
the first laye
layer. In ord
the sides of
depressions

' £ o H ol ' 4 loi. foall ' £ Ll & A el
rativuimT TUT TS T marT uurativrrricltoodry U aullicve TUIT LUTTTaCUUTT UT U TS CUTTUTTIT. AVUIU

ich may cause loss of entrained air.

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

Laboratory tests have shown that when using an internal vibrator, great care is needed if 10ss of entrain

pd.

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

Compacting with vibrating table

bration for the minimum duration necessary to achieve full ‘Compaction of the concrete.
puld be attached firmly to the table. Avoid over-vibration, which may cause loss of entrained 3

and compaction with compacting rod or bar

b strokes of the compacting rod or bar in a uniform manner over the cross-section of the m
the compacting rod or bar does not forcibly-strike the bottom of the container when compg
r, nor penetrate significantly any previous Jayer. Subject the concrete to at least 25 stroke
br to remove pockets of entrapped air but-not the entrained air, after compaction of each laye
the container smartly with the mallet.until large bubbles of air cease to appear on the surface
left by the compacting rod or bar are' removed.

6.4 Pressure-gauge method

6.4.1 Pring

A known vol
in the concr
resultant pre

Ciple

ume of air at a known pressure is merged in a sealed air chamber with the unknown volume
ete sample. Fhe/dial on the pressure gauge is calibrated in terms of percentage of air fo
ssure.

6.4.2 Apparatus

The apparat

ver-

bd air

The

ould.
cting
5 per
[, tap
and

Of air
r the

Lis-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.
6.4.2.1

a)

Pressure-gauge method apparatus, which shall consist of the following items (see Figure 1

2):

container, a flanged cylindrical vessel, of steel or other hard metal, not readily attacked by cement paste,

having a nominal capacity of at least 51 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 and in addition it and the cover assembly shall be suitable for an operating pressure of
approximately 0,2 MPa.
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b) cover assembly, consisting of a flanged rigid cover, of steel or other hard metal not readily attacked by
cement paste.

The outer rim and lower surface of the flange as well as the interior surfaces shall be machined to a
smooth finish. The cover shall have provision for being clamped to the container to make a pressure seal
without entrapping air at the joint between flanges of the cover and the container.

c) pressure gauge, fitted to cover the assembly, calibrated to indicate air content from 0 % to at least 8 %
and preferably 10 %.

The scale of the gauge shall be graduated as follows:

— DP,1 % for the range (0 to 3) %;
— D,2 % for the range (3 to 6) %;
— D,5 % for the range (6 to 10) %.
d) pir pump, a pressure pump which may be built into the cover.
5
1 l 6
3 z\ﬁ &
N i P—
B L. =59
/>/'_
b= 7 > 10
./
\S 74
Key
1 gump 6 pressure gauge
2 Jalve B 7 air-bleeder valve
3  Jalve"A 8 air chamber
4 axtension tubing for calibration checks 9 clamping device
5 main air valve 10 container

Figure 12 — Pressure-gauge method apparatus

6.4.2.2 Scoop, approximately 100 mm wide.

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.
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6.4.2.5 Syringe, rubber, suitable for injecting water into the container either through valve A or valve B.
6.4.2.6 Mallet, soft-faced, with a mass of approximately 250 g.

6.4.3 Filling the container and compacting the concrete

Fill the container and compact the concrete in accordance with 6.3.

6.4.4 Procedure

Thoroughly clean the flangne of the container and cover neepmhly (‘Inmln the cover qccpmhly in plqr‘p and
ensure that [there is a good seal between the cover and the container. Close the main air valve and\ppen
valve A and jvalve B. Using a rubber syringe, inject water through either valve A or valve B until water.emegrges
from the other valve. Lightly tap the apparatus with the mallet until all entrapped air is expelled.

Ensure that the air-bleeder valve on the air chamber is closed and pump air into the air chamber until the hand
on the presgure gauge is on the initial pressure line. After allowing a few seconds for thencompressed air to
cool to amblent temperature, stabilize the hand on the pressure gauge at the initial_pressure line by further
pumping in ¢r bleeding off air as necessary. During this process lightly tap the gauge._Close both valve A and
valve B and|then open the main air valve. Tap the sides of the container sharply-“Lightly tap the pregsure
gauge to stgbilize it, then read and record the value indicated on the pressure-gauge, which is the apparent
percentage pf air, C4. Open valves A and B in order to release the pressure before the cover assembly is
removed.

6.5 Watef-column method

6.5.1 Pringiple

Water is intrpduced to a predetermined height above a sample of compacted concrete of known volumg in a
sealed container and a predetermined air pressure is @pplied over the water. The reduction in volume qgf the
air in the conjcrete sample is measured by observing.the amount by which the water level is lowered, the yater
column being calibrated in terms of percentage af\air in the concrete sample.

6.5.2 Apparatus

6.5.2.1 General

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

It is recommlended that'the apparatus be calibrated at a frequency dependent upon use, but at least once per
year.

6.5.2.2 |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 paste,

having a nominal capacity of at least 5| and a ratio of diameter to height of not less than 0,75 nor more
than 1,25.

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 and in addition it and the cover assembly shall be
suitable for an operating pressure of approximately 0,1 MPa and be sufficiently rigid to limit the pressure

expansi
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on constant, e, (see F.8) to not more than 0,1 % air content.
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6.5.4.3 Scoop, approximately 100 mm wide.

ISO 1920-2:2005(E)

cover assembly, 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 an

d shall have

interior surfaces inclined at not less than 10° from the surface of the flange. The outer rim and lower
surface of the flange and the sloping interior face shall be machined to a smooth finish. The cover shall
have provision for being clamped to the container to make a pressure seal without entrapping air at the

joint between the flanges of the cover and the container.

standpipe, consisting of a graduated glass tube of uniform bore or a metal tube of uniform bore with a

glass gauge attached.

g p y .
be graduated with divisions every 0,1 % air content, the divisions being not less than 2 mm.a

A scale in which 25 mm represents 1 % of air content is convenient.
valve and a small valve for bleeding off water.
water column. The gauge shall be graduated with divisions every 0,005 MPa, the divisions b

han 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 af’not less than 100 mm diamete
Histurbance of the concrete when water is added to the apparatus.

Alternatively, a brass spray tube of appropriate diameter that may be an integral part

sides causing minimum disturbance to the conerete.

assembly.

scale shall
art.

cover, the cover shall be fitted with a suitable device for venting of the air chamber, a non-return air-inlet

The applied pressure shall be indicated by a pressure gauge connecied to the air chambgr above the

eing not less

to minimize

pf the cover

nssembly or provided separately may be used. The'spray tube shall be constructed so that when water is
ndded to the container, it is sprayed onto the walls of the cover in such a manner as to flow down the

pir (pressure) pump, with a lead facilitating connection to the non-return air-inlet valve ¢n the cover

6.5.4.4 Remixing tray, of-rigid construction, made from a non-absorbent material not readily attacked by

cem

ent paste.

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

mou

6.5.4.5 Shovel, with a square blade.
6.5.2.6 Container, fitted with a spout, having a capacity of 2 1 to 5 |, to fill the apparatus with

6.5.2.7— Mallet, soft-faced with 3 massofapproximately 250 g |

hed shovel.
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6—~E 5 —Xg

H—,

a) Zero pressure b) System operating c) Zero pressurecafter
at pressure P release of pressure P
Key
1 non-returp valve 7 concrete
2 airvent of valve 8 air pump
3 bleed valye 9 pressure-lowered level
4 mark
5 water h4 reading at pressure P
6 clamp h, reading at zero pressure after the pressure has been released
hy —hy, = C; when the container holds concrete.
hy —hy = G (apgregate correction factor) when the container holds only aggregate and water.
C, - G = C, (gir content of concrete).
Figure 13 — Water-column method apparatus

6.5.3 Filling the container and compacting the concrete
Fill the contginer and compact the eencrete as described in 6.3.
6.5.4 Progedure
Thoroughly ¢lean the flanges of the container and cover assembly. In the absence of the spray tube, placg the
deflecting plpte, centrally on the concrete and press it into contact. Clamp the cover assembly in place

ensure that

the standpip

here jssgood pressure seal between the cover and the container. Fill the apparatus with watef
tap lightly with the'mallet to remove air adhering to the interior surfaces of the cover. Bring the level of wa
e(to) zero by bleedlng through the small valve wrth the air vent open Close the air vent and 3

the operatingpre ; ' ' 7, and Te
the pressure. Read the gauge tube again and if the readlng hy is O 2 % air content or less, record the value
(h4 —hy) as the apparent air content, C,, to the nearest 0,1 % air by volume. If &, is greater than 0,2 % air
content, apply the operating pressure, P, again, giving a gauge tube reading 43 and a final reading #, after
release of the pressure. If (74 —h5) is 0,1 % air content or less, record the value (k3 —h,) as the apparent air
content. If (74 — h,) 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 Equation (3):

040/

®)

H +ho % H + 4+ ot +la % £ 4l 1 rS +oal
1 1o U1 apparclit dir CUTILTTIL, TAPTTOoOoTU U TNT TITarcot v, 170, UTI'uic oaltiyic tColtu,

(7 is the aggregate correction factor, expressed to the nearest 0,1 %.

The pggregate correction factors shall be determined as described in Annex G and Annex’H.

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

In same cases, when it is required by the national annex, the air contentCof-Concrete can be @

shown in Equation (4):

CC — (pabs_pfr)x1oo
Pabs

whele

b.bs 1S the absolute density of concrete whieh does not include air.

6.6.4 Air content of the mortar fraction

Wheh required, calculate the air content of the mortar fraction of the concrete, C,,,, from Equation

~ 100C .V
100V + Co (Ve EW i)

m

whele

Or is the density, expressed in kilograms per cubic metre, of fresh concrete calculated in %

Vi is the-absolute volume, expressed in cubic metres, of the constituents of the mgq
(i'e.)cement, water and fine aggregate) of the concrete, air-free, as determined from
batch masses;

8 is the absolute volume, expressed in cubic metres, of the constituents of the concretg

alculated as

(4)

5):

(®)

rtar fraction
the original

, air-free, as

determined from the original batch masses.

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

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

— aggregate correction (where appropriate);

— identification of test method and procedure used, i.e. pressure-gauge method or water-column method;

© 1SO 2005 - All rights reserved
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— information relevant to the specific test, e.g. altitude;
— measured apparent air content;
— calculated air content (C;) of the concrete;

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

7 Testreport

In addition t¢ the specifics required for each test method, the report shall include the following information
a) identificption of the test sample;
b) location|of performance of test;
c) time of performance of test;
d) temperature of the remixed sample (optional);
e) observgtions on condition of test sample (optional);
f)  method|of compaction:
— for mechanical compaction, the duration,
— for hand compaction, the number of strokes;
g) identificption of person carrying out the test or part of the test;
h) any deviation from standard test method;

i) declarafion by the person carrying out thé test that it was carried out in accordance with this part of
ISO 19230-2, except as noted in 7 h).
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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 determination.

Table A.1 — Precision data for density of fresh concrete measurements

Range Repeatability conditions 2 Reproducibility-conditigns °
s, r Sp R
kg/m3 kg/m3 kg/m3 kg/m3 kig/m3
P 300 to 2 400 55 15 10,2 29

a The difference between two tests results from the same sample by one operator using-the same apparatus within the shortest

feasiple time interval will exceed the repeatability value » on average not more than.-once in 20 cases in the normjal and correct

operation of the method.
b Test results on the same sample obtained within the shortest feasible time interval by two operators, each using its ¢wn apparatus,

will djffer by the reproducibility value R on average not more than once in 20 cases in the normal and correct operation of fhe method.

NOTE 1  The containers used complied with the requirements:

— |nominal capacity: 0,01 m3;

— |inside diameter: 200 mm £ 1,5 mm;
— |inside height: 320 mm + 1,5 mm;
— |minimum thickness of metal: 4 mm;

— |radius between wall and base: 20 mm.

NOTE 2 The precision data include the procedures of sampling, as well as the determination of the density of the fresh|concrete.

NOTE 3 For further information on pregision, and for definitions of the statistical terms used in connection with |precision, see
I1ISO $725 (all parts).
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B.1 Apparatus

Annex B
(normative)

Calibration of the container for the density test

The apparatps shall be as follows:

B.1.1 Scales or balance, capable of weighing the container either empty or full of water to an accuragy of

0,1 %.

B.1.2 Glass plate.

B.2 Procedure

Weight the gmpty container and glass plate to an accuracy of 0,1 % and record the indicated mass.

Place the cdntainer on a horizontal surface and fill with water at a temperature of 20 °C + 5 °C. The contpiner
shall be filled to overflowing and the glass plate slid over it to exclude any air bubbles. Remove any excess

water from the outside of the container plate.

Weigh the cpntainer, glass plate and water to an accuracy of,0,1 % and record the indicated mass.

Calculate the volume of the container by dividing the:total mass, expressed in kilograms, of water requirged to

fill the contalner by 998.

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

B.3 Calibyration interval
The containgr shall be calibrated before initial use and at least annually thereafter.

It is recommeended that th€balance be calibrated at least annually.

30
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Annex C
(informative)

Additional calculations for the density test

General

calc
a)

b)

C.2

If the

whele

The

C3

If thg cement content 6fthe fresh concrete is required, it shall be calculated from the formula:

Onci the density of the compacted fresh concrete has been determined, it is possible to use

late
volume of concrete per batch;

Ccement content.

Calculation of volume of concrete per batch

my
Pfr.c

Vp =

I, is the volume, expressed in cubic metres,@f concrete produced per batch;
mt  is the sum of the masses, expressed.in kilograms, of all the constituents of the concrete
P . is the density, expressed in kilograms per cubic metre, of the fully-compacted fresh con

result shall be expressed to antaccuracy of 1 %.

Calculation of cement content

m Xm
C = c OrC: Pfr,c C
Vb mr

whe

The

e

volume of concrete produced per batch is required, it shall be calculated from Equation (C.1):

the result to

(C.1)
as batched;
Crete.

(C.2)

C Is the cement content, expressed In kilograms per cubic metre:

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

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

mt is the sum of the masses, expressed in kilograms, of all the constituents of the concrete as batched,;

me is the mass, expressed in kilograms, of the cement as batched.

result shall be expressed to the nearest 5 kg/m3.
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Annex D
(informative)

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 conditions 2@ Reproducibility conditions P
s, r Sp R
% % % % %
5,6 0,16 0,4 0,45 1,3

a8  The diffeflence between two test results from the same sample by one operator using the same apparatus within the shortest
feasible time interval will exceed the repeatability value, r, on average not more than once’,in 20 cases in the normal and correct
operation of the method.

b Test results on the same sample obtained within the shortest feasible time intervalby two operators, each using its own appafatus,
will differ by the reproducibility value R on average not more than once in 20 cases in,the'normal and correct operation of the methad.

NOTE Forn further information on precision, and for definitions of the statistical terms used in connection with precision| see
ISO 5725 (all garts).
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Annex E
(normative)

Calibration of apparatus — Pressure-gauge method

E.1 General

The |calibration test detailed shall be made as frequently as necessary to check the acciracy of the
gradpations indicating air content on the dial of the pressure gauge. Recalibration of thé ‘apparatus is not
requjred with changes in elevation at which it is used or with changes in atmospheric pressure.

E.2| Apparatus
The ppparatus shall be as follows:

E.2.1 Calibration cylinder, made of brass or other non-corrodiblesnetal having a capacity of approximately
0,3 I} which may be integral with the cover assembly.

E.2.2 Transparent plate, rigid and transparent, suitable for use as a closure for the container.
E.2.3 Balances, capable of weighing up to 1 kg to anCaccuracy of + 0,5 g over the range usdd in the test

and p calibrated balance capable of weighing up to 20 kg to an accuracy of £ 5 g over the rangg used in the
test.

E.3| Checking the capacity of the.container

The papacity of the container is found by determining the mass of water, m,, ., required to fill it.
Smegr a thin film of grease on.the flange of the container to make a watertight joint between thg transparent
platg and the top of the container. Fill the container with water at ambient temperature arld place the

trangparent plate over it to ‘eliminate any convex meniscus.

Wipe away surplus-water and determine the mass of the container filled with water by weighing on the
balance.

E.4| Checking air content graduations on the pressure gauge

Screw-the extension tubing (see Figure 12) into the threaded hole beneath valve A on the underside 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, m,, 4is, 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 the flow.
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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, Cy, determined to be in the container, where Cy = my, g4is/m, 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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Annex F
(normative)

Calibration of apparatus — Water-column method

F.1 General

The fgalibration tests described in F.3, F.4, F.5 and F6 shall be made at the time of the initial edliyration of the
appdratus and at any time when it is necessary to check whether the capacity of the calibratioh cylinder or
contdiner may have changed. The calibration test described in F.7 and F.8 shall be made as frequently as
necgssary to check the pressure gauge in order to ensure that the proper gauge pressure, P, is| being used.
Recalibration of the apparatus shall also be required when the location at which’itsis to be uged varies in
elevation by more than 200 m from that at which it was last calibrated.

F.2| Apparatus
The ppparatus shall be as follows:

F.2.1 Calibration cylinder, hollow, made of brass or other sttrong non-corroding metal, having g capacity of
apprpximately 0,3 I.

The fim 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 into and out of the cylinder in the inverted. position.

F.2.3 Spring, non-corroding coil, springor equivalent for retaining the calibration cylinder in plage.

F.2.4 Transparent plates, two, figid, one suitable for use as a closure for the calibration cylinder and one
as aclosure for the container.

F.2.§ Balances, one calibrated and capable of weighing up to 1 kg to an accuracy of + 0,5 g over the range
used in the test and one ‘ealibrated and capable of weighing up to 20 kg to an accuracy of + 5 g over the range
used in the test.

F.3 | Capacity of the calibration cylinder

Using the. 1-kg balance, determine the capacity of the calibration cylinder by measuring the mass of water
requred’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 weighings of the covered cylinder filled with water. Calculate the average
mass, m of water contained in the full cylinder and record it to the nearest 0,5 g.

w,cyl’

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 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
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the plate and that surplus water is wiped away before weighing the assembly. By repeating this procedure,
make a total of three weighings of the covered container filled with water. Calculate the average mass, m
of water contained in the full container and record it to the nearest 5 g.

w,con’

F.5 Pressure expansion constant

The pressure expansion constant, e, is determined by filling the apparatus with water, making sure that all
entrapped air has been removed and that the water level is exactly on the zero mark, and applying an air
pressure of 100 kPa. The reading of water column (in percent air content) will be the pressure expansion

constant, e, for the apparatus.

Strictly spea
determined

K, a logicall
enough to b
use will lead

F.6 Calib

The calibrat|
procedure tg
directly to th
full of water.

The constan

ration constant

king, the air pressure applied during this procedure should be the required operating pressu
bs in F.8. However, as the value of ¢ is needed to determine P by way of the calibration’con
y closed cycle of operations exists. In practice, the change in ¢ due to a changé)in”P is
b ignored. As P is commonly about 100 kPa, this value is prescribed to overcométhe probler
to a value of e that is sufficiently accurate for the test.

on constant, X, is the reading needed on the air content scale during the routine calibr
obtain the gauge pressure required to make the graduations,on the air content scale corres
e percentage of air introduced into the container by the calibration cylinder when the contair

t, K, is generally calculated in accordance with Equation (F.1); see note:

e, P,
stant
small
n. Its

ation
bond
eris

K=098 xR+e (F.1)
where
e is the pressure expansion constant (sge F.5);
R is the capacity of the calibration.Cylinder expressed relative to the capacity of the container and is
calgulated as follows; see F.3.and F .4:
m
RN 100 (F.2)
Mw,con
NOTE THe factor 0,98-is  used to correct for the reduction in the volume of air in the calibration vessel when it is
compressed By a depth{ofywater equal to the depth of the container. This factor is approximately 0,98 for a 200 mm|deep

container at s
sea level. Thg
0,98 x R repr

Pa levelsits 'value decreases to approximately 0,975 at 1 500 m above sea level and 0,970 at 4 000 m §
valueof the constant will decrease by about 0,01 for each 100 mm increase in bowl depth. Hence the
bsents the effective volume of the calibration vessel, expressed as a percentage of the container

bove
term
inder

normal opera

ing conditions

F.7 Requ

ired 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 adhering to the
interior surfaces of the apparatus and gradually reduce the pressure by opening the vent. Bring the water level
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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 of air contents that can be measured with a particular apparatus can be extended by determining
an gppropriate alternative operating pressure. For example, if the range is to be doubled, the alternative
operpting pressure, P4, is that for which the apparatus indicates half of the calibration reading{ X;"(see F.6).

Exagt calibration requires the determination of the pressure expansion constant, ¢ (se€)F:5), for|the reduced
operpting pressure but, since the change in the pressure expansion constant can normally be disregarded, the
alterpative operating pressure can be determined during the determination of thesnormal operatjing pressure
(see|F.7).
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Annex G
(normative)

Aggregate corrector factor — Pressure-gauge method

ral

The aggreg
reasonably
correction f3g
particles.

G.2 Aggr

ate correction factor will vary with different aggregates and although ordinarily it willte)
constant for a particular aggregate, an occasional check should be carried out. Theaggre
ctor can be determined only by a test, as it is not directly related to the water absorption @

bgate sample size

Determine t
coarse and
concrete sa
the concrete
in the concr

to be used fTom Equations (G.1) and (G.2):

mg = Voprft

me = Voprle

where

frandf| are the proportions, expressed-as fractions by mass of the total concrete mix (aggreg
cement and water), of the.fine and the coarse aggregate, respectively;

Vo is the capacity, expressed in cubic metres, of the container determined as specified in E.J;

P is the density, expressed in kilograms per cubic metre, of concrete to be tested, determin
accordance-with Clause 5 or calculated from the known proportions and densities o
materials,and’'the nominal air content.

G.3 Filling the container

e
I:ne aggregates in the approximate amounts, proportions and mgisture conditions that exist i

aggregate correction factor by applying the operating pressure on a combined sample g

ple. Obtain the sample of aggregate either by washing the cement through a 150 pm sieve
sample tested or by using a combined sample of fine and eoarse aggregate similar to that
te. In the latter case calculate the masses, m; and m,, of fine and coarse aggregate, respect

Partially fill

main

gate
f the

f the
h the
from
used
vely,

G.1)

G.2)

ates,

ed in
f the

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
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valve A or valve B until water emerges from the other valve. Tap the apparatus lightly with the 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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H.1 Gene

Annex H
(normative)

Aggregate correction factor — Water-column method

ral

The aggreglate correction factor will vary with different aggregates and, although it will remain reasorlxably

constant for

factor can b¢ determined only by a test, as it is not directly related to the water absorption of the-patrticles.

H.2 Aggr

Determine tihe aggregate correction factor by applying the operating pressure on@-eombined sample o

coarse and
sample. Obt
air content,
that used in
aggregate, r

a particular aggregate, an occasional check should be carried out. The aggregatecorre

bgate sample size

ine aggregates in the approximate proportions and moisture conditions-that exist in the con
pin the sample of aggregates either by washing the cement from the concrete sample testg
hrough a 150 pym sieve, or by using a combined sample of finéand coarse aggregate simi
the concrete. In the latter case calculate the masses, mg-and m, of the fine and the cq
bspectively, to be used from Equations (G.1) and (G.2):

ction

f the

Crete

d for
ar to
arse

ms = Vo S5 G.1)

me = Voprefe G.2)

where

frand £, are the proportions, expressed.as’ fractions by mass of the total concrete mix (aggregptes,
cement and water), respectively) of the fine and the coarse aggregate;

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

Pre is the density, expressed in kilograms per cubic metre, of concrete to be tested, deternpined
in accordance_ with”Clause 5 or calculated from the known proportions and densities gf the
materials and’the nominal air content.

H.3 Filling the container

Partially fill

small scoopfuls) This shall be done in such a manner as to entrap as little air as possible. If necessary

he/container of the apparatus with water, then introduce the combined sample of aggregd

te in
add

additional water to inundate all of the aggregate. After the addition of each scoopful, remove any

oam

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 /4, release the pressure and take a further reading, 4,. Repeat the
entire procedure once, obtaining a second pair of readings, /3 and /4. Take the average value of (k4 — h,) and
(h3 — hy) as the aggregate correction factor, G, unless the two values of (k4 — %5,) and (i3 — h,) 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 |
(informative)

Examples of test reports and worksheets

.1  Example of a slump-test report

Client Test organization

Accreditation certificate réf

Test Locatipn

Test ltem
Sample identification: Date and time received:
Concrete reference number (or mix details):
Condition of|sample: at time of test:

abnormglities:

temperature: (if required)
Details of tegt preparation (including the method of .compaction):

Test and Tgst results

Time of perfprmance of test: Mould reference number:
Sampling prpcedure: Rod reference number:
Any deviatioh from standard test.method: Rule reference number:

Environmental conditions:
Measured slump (%):

Test 1: mm Test 2: mm

Test 1: mm Test 2: mm

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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Example of a Vebe-test report

Client Test organization

ISO 1920-2:2005(E)

Accreditation certificate ref

Testl Location

Test|Item

Sam

Con

ple identification: Date and time received:

rete reference number (or mix details):

Condlition of sample: at time of test:

Deta

bbnormalities:
emperature: (if required)

ils of test preparation (including the method of compactian):

Test|and Test results

Timg
Sam
Any

Envi
Typsg

Mea

Vebg time: sec

Exce

pling procedure:
Heviation from standard test method:
onmental conditions:

of slump: true / collapse /'shear:

sured slump: mm

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

of performance of test: Consistometer reference number:

Technical Responsibility

Responsible person: Name: Position:
Signature:

Test Report identification

Test Report No: Date issued:
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1.3 Example of a degree-of-compactability test report

Client Test organization

Accreditation certificate ref

Test Locatipn

Test ltem
Sample identification: Date and time received:
Type of samlple: composite / spot
Concrete reference number (or mix details):
Condition of|sample: at time of test:
abnormplities:
temperature: (if required)
Details of tegt preparation (including the method of compaction)

Test and Test results

Time of perfprmance of test:

Sampling prpcedure:

Any deviatioh from standard test method:
Environmental conditions:

Measured: distance(s) mm mm mm mm
mean(s) mm
. . hy .
Calculation ¢f Degree of Compactability: c= s
1-

Except as d¢tailed 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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.4 Example of a flow-table test report

Client Test organization

Accreditation certificate ref

Testl Location

Test|ltem

Sample number: Date and time received:
Concrete details:

Condlition of sample: at time of test:

bbnormalities:
emperature: (if required)
Petails of test preparation:

Test|and Test results

Timg of performance of test: Table reference number:
Sampling procedure: Mould reference number:
Jolting rate:

Segregation, if any: Rod reference number:

Rule reference number:
Timer reference number:
Measgured flow:

Dimension (d4:) mm Dimension (dy): mm
Flow Value: [F =% : mm

Any feviations from the standard:

Technical Responsibility

Responsible person: Name: Position:

Signature:

Test Report identification

Test Report No: Date issued:
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