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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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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all such'patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.

5 document was prepared by Technical Committee ISO/TC 71, Concrete, reinforced concrd
ssed concrete, Subcommittee SC 1, Test methods for concrete.

5t of all parts in the ISO 1920 series cdn be found on the ISO website.

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the
e following

te and pre-

02018 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=b3d5adf082eb1019c16360a19f150469



https://standardsiso.com/api/?name=b3d5adf082eb1019c16360a19f150469

INTERNATIONAL STANDARD ISO 1920-13:2018(E)

Testing of concrete —

Part 13:
Properties of fresh self compacting concrete

1 [Scope

Thif document specifies procedures for testing fresh self-compacting concrete. It specifies thie following
tes methods: determination of consistence (slump flow test), V funnel test, L box test, sieve degregation
test), J-ring test and self-compactability test.

2 |Normative references

The following documents are referred to in the text in such a way\that some or all of thpir content
conktitutes requirements of this document. For dated references;yonly the edition cited gpplies. For
undated references, the latest edition of the referenced documefit (including any amendments) applies.

[SO|1920-1, Testing of concrete — Part 1: Sampling of fresh concrete
[SO|1920-2, Testing of concrete — Part 2: Properties of fresh concrete

1SO[3310-2, Test sieves — Technical requirements and testing — Part 2: Test sieves of perforated|metal plate

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.
[SO|and IEC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http://www.electropedia.org/

31
self-compacting concrete
SC(Q
innpvative concrete that does not require vibration for placing and compaction because it is gble to flow
under its ewn weight, completely filing formwork and achieving full compaction, even in tHe presence
of cpngésted reinforcement

3.2
passing ability

ability of fresh concrete to flow through tight openings such as spaces between steel reinforcing bars
without segregation or blocking

3.3
segregation resistance
ability of fresh concrete to remain homogeneous in composition while in its fresh state

3.4
slump flow
mean diameter of the spread of fresh concrete from a standardized slump cone

© ISO 2018 - All rights reserved 1
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3.5
viscosity

13:2018(E)

<concrete> resistance to flow of fresh concrete once flow has started

4 Slump-flow test

4.1 General

This test specifies the procedure for determining the slump-flow and t59¢ time for self-compacting

concrete T]ﬂn tactic naot et hlo vwhaon thao vt cion f+hao ~agaraagqta aveaande 40 o
. t15-1HOt5tHta B e YW et S5 eeasao

4.2 Principle

The slump
obstructio
measuring
500 mm, ¢t
subjected

concrete. Tl

self-compalcting concrete. The result is an indication of the filling ability of self-compacting concretg.

The fresh

withdrawn
has flowed
spread of
mean is th¢

4.3 App
4.3.1 Ma

4.3.2 Ru
than 5 mm

4.3.3 Sta

TTre—tey T-CITC-T1T o CoTTtTIITTO s T T Tt TX%T TITTTTS

Lflow test is an indication of the flowability of self-compacting concrete in the’absenc
hs. It is based on the slump test described in ISO 1920-2. The flowability is evaluatec
the spreading maximum diameter, dpyax, and the time it reaches the spreading diametd

[0 load from its own weight. It is an indication of the yield stress.of the self-compac
he t500 time is a measure of the speed of flow and an indication of the relative viscosity of

foncrete is poured into a cone as specified for the ISO 192042 slump test. When the cor
upwards, the time from commencing upward movemerit of the cone to when the conc

he concrete and the diameter of the spread at right angles to it are then measured and
e slump-flow.

Aratus
uld, in accordance with ISO 1920-2;2016, 4.3.2.1 (see Figure 1).

e or measuring tape, of minimum length 1 000 mm and having sub-divisions not gre
along its entire length.

p watch, capable of mreasuring to 0,1 s.
rit level, for checking horizontality of base plate prior to commencing the test.
htainer, to.liold the test sample and having a volume of at least 10 1.

lar{(aptional) having a mass of at least 9 kg (see Figure 2).

e of
by
r of

500- The dmax of spreading is a measure of the self-compacting concrete flow range when

[ing
the

h

eis
"ete

to a diameter of 500 mm is measured; this is the t5gg time. The largest diameter of the fllow

the

hter

4.3.4 Spi
4.3.5 Co
4.3.6 Col
NOTE

4.4 Test

e cottarattows thetest tobecarriedout by ome persorm:

sample

The sample shall be obtained in accordance with ISO 1920-1.

4.5 Procedure

Place the baseplate on a flat and horizontal surface free from external vibration or shock. Check the top
surface for horizontality using the spirit level. Clean the table and the cone and dampen immediately
prior to testing, but keep free from excess moisture.

Fit the collar to the cone if being used.

© ISO 2018 - All rights reserved
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Place the cone centrally within the 200 mm circle on the baseplate and hold in position by standing on
the foot pieces (or use the collar), ensuring that no concrete can leak from under the cone.

Fill the cone in one operation without any agitation or mechanical compaction, and strike off surplus
from the top of the cone. Allow the filled cone to stand for not more than 30 s; during this time remove
any spilled concrete from the baseplate.

Lift the cone vertically in 1 s to 3 s in one movement without interfering with the flow of concrete. If the
tsoo time has been requested, start the stop watch immediately the cone ceases to be in contact with the
baseplate and record the time taken to the nearest 0,1 s for the concrete to first touch the 500 mm circle

fthou
largest diameter of the flow spread and record as d; to the nearest 10 mm. Then measune the diameter
of the flow spread at right angles to d1 to the nearest 10 mm and record as d> to the nearest 1) mm. If the
difference between di and d; is greater than 50 mm another sample shall be taken.and the|lprocedure
repgated.

If two consecutive tests show the difference between di and d; to be greaterithan 50 mm, the concrete
laclfs the necessary flowability for the slump-flow test to be suitable.

Check the concrete spread for signs of segregation and report under item 4.6, f) in a qualitative way, e.g.
no indication of segregation, strong indication of segregation.

NOTE Signs of segregation include a ring of cement paste/moftar and segregated coarse aggrggate in the
cenfral area.

Dimensions in millimetres

500 +1
2800

200 +1
2800

Figure 1 — Baseplate
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Dimensions in millimetres

40

Figure 2 — Example of dimensions of a steelwighted collar

4.6 Testiresult

The slumptflow, SF, is the mean of dq and dp, expressed to the nearest 10'mm, given by Formula (1).

PG ;dz)

1
where

SF is the slump-flow, in millimetres;
dy 1isthe largest diameter of flow spread,dn millimetres;
dy is the flow spread at 90° to dy, in millimetres.

The t500 time is reported to the nearest0,5 s.

4.7 Testireport
The test report shall include:
a) the idgntification‘ofthe test sample;

b) the lodationwhere the test was performed;

c) the dateland time of test;

d) the slump-flow, SF, to the nearest 5 mm;

e) the tsgp time, to the nearest 0,1 s (when requested);
f) any indication of segregation of the concrete;

g) any deviation from the standard test method;

h) adeclaration by the person technically responsible for the test that it was carried out in accordance
with this document, except as noted in g).

The report may include:

— the temperature of the concrete at the time of test;

4 © ISO 2018 - All rights reserved
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— the age of concrete at time of test (if known).

4.8 Repeatability and reproducibility

1SO 1920-13:2018(E)

The repeatability, r, and reproducibility, R, have been determined by a programme including eight
laboratories, 16 operators and two replicates, and interpreted in accordance with 1SO 5725-2.

The resulting values for rand R are given in Tables 1 and 2.

Table 1 — Repeatability and reproducibility for typical values of Slump-flow

Slump-flow, SF <600 600-750 750
mm
Repeatability, r n/a 42 22
Reproducibility, R n/a 43 28

Table 2 — Repeatability and reproducibilit

y for typical values of t599 times

tsoo time

<3,5 3,5-6,0 >6)0
seconds
Repjeatability, r 0,66 1,18 =l
Reproducibility, R 0,88 1,18 2|
5 [V funnel test
5.1 General

Thi test specifies the procedure for determining the V-funnel flow time for self-compactin

Thd

5.2
The

abillity is assessed by the time-the concrete takes, under the action of its own weight, to fla

sect
con

5.3

5.3
rele
fun

test is not suitable when the maximumsize of the aggregate exceeds 25 mm.
Principle
relative viscosity is indicated by the time the concrete to flow out of the funnel. And

ion variation of molds:, A"V-shaped funnel is filled with fresh concrete and the time ta
crete to flow out offthe’funnel is measured and recorded as the V-funnel flow time.

Apparatus

1 V-funhnel, made to the internal dimensions and tolerances (see Figure 3), fitted wj
ase, Watertight hinged or sliding gate at its base and supported by a frame so that the
nelisshorizontal with sufficient clearance beneath the gate to place the container underne

o concrete.

the filling
w through
ken for the

ith a quick
top of the
hth.

The V-funnel shall be made from metal not prone to be readily attacked by cement paste or be liable to
rusting; the surfaces shall be smooth, and not readily attacked by cement paste or be liable to rusting.

If the funnel is made from other materials, in-use performance test data shall be available which
demonstrates long-term equivalence with metal.

The funnels specified in national standards may be used where applicable.
5.3.2 Container, to hold the test sample and having a volume not less than 12 1.

5.3.3 Stop watch, capable of measuring to 0,1 s.

© IS0 2018 - All rights reserved 5
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5.3.4 Straight edge, for striking off concrete level with the top of the funnel.

Dimensions in millimetres

Key

1  hinged

5.4 Test

A sample o

5.5 Pro¢

Clean the f]
and pour t
compactiol
funnel. Pla
from filling
when it is

time ¢, is t}

The flow
repeated.
self-comp

5.6 Test

515 +2 75 +1

|

!

|

| “

i +1

i A

| <

|

| =

| | 65 #1 "

| Z

N\ fe—1 ~4—1

pr sliding gate

Figure 3 — V-funnel

sample

fat least 12 1 shall be obtained in accordance-swith ISO 1920-1.

edure

unnel and bottom gate, then dampex all the inside surface including the gate. Close the §
he sample of concrete into the funnel in one operation, without any agitation or mechan
1, then strike off the top withtthe straight edge so that the concrete is level with the top of
Ce the container under thefunnel in order to collect the concrete. After a delay of (10 +
 the funnel, open the gate quickly and measure the time, ¢, to 0,1 s, from opening the gaf
bossible to see vertically through the funnel into the container below for the first time.
e V-funnel flow time.

pf concrete from the funnel shall be continuous. If a blockage occurs, the test shal
f a second dlockage occurs, the concrete lacks the necessary viscosity and filling abilit
ting corcrete. Report if a blockage has occurred.

report

pate
ical
the
2) s
e to
The

be
y of

The test report shall include:

a)
b)
‘)
d)
e)
f)

the loc

the identification of the test sample;

ation where the test was performed;

the date and time of test;
the V-funnel flow time, t,, to the nearest 0,5 s;

any deviation from the standard test method;

with this document, except as noted in e).

a declaration by the person technically responsible for the test that it was carried out in accordance

© ISO 2018 - All rights reserved
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The report may include:

5.7

the temperature of the concrete at the time of test;

the age of concrete at time of test (if known).

Repeatability and reproducibility

The repeatability, , and reproducibility, R, have been determined by a programme including
10 laboratories, 20 operators and two replicates, and interpreted in accordance with ISO 5725-2.

Thd resulting values for r and R are given in Table 3.
Table 3 — Repeatability and reproducibility for typical values of V-funnel flow fime
V-funnel flow time, t, 3,0 5,0 8,0 12,0 15,0
seconds
Repjeatability, r 0,4 1,1 2,1 3,4 4.4
Repjroducibility, R 0,6 1,6 3,1 51 6,6
6 (L box test
6.1] General
Thip test specifies the procedure for determining the passing ability ratio for self-compactigg concrete
using the L box test according to the maximum size0f'the aggregates used.
6.2| Principle
The L box test is used to assess the passing ability of self-compacting concrete to flow through tight
opepings including spaces between réinforcing bars and other obstructions without segregation or

blo
mot

king. There are two variations; the two bar test and the three bar test. The three bar tes
e congested reinforcement.

A measured volume of fresh-Concrete is allowed to flow horizontally through the gaps betwe

S
hor
med

6.3

6.3

oth reinforcing bars..The heights of the concrete in the vertical section, H, and at the
zontal section, Hyfsee Figure 4), are measured and the ratio Hy/H;1 determined. Thi
isure of the passingor blocking behaviour of self-compacting concrete.

Apparatus

1 Isbex, having the general arrangement and internal dimensions (see Figure 4).

Thd

t simulates

en vertical,
end of the
5 ratio is a

LDbox shall be of rigid construction with surfaces that are smooth, flat and not readily g

ttacked by

cement paste or be liable to rusting. The vertical hopper may be removable for ease of cleaning.

The bar positioning system shall be such that:

— two smooth steel bars of (12 + 0,2) mm diameter provide a gap of (59 * 1) mm for the two bar test; and

— three smooth steel bars of (12 *+ 0,2) mm diameter provide a gap of (41 + 1) mm for the three bar test.

The system shall locate the bars in the L box so that they are vertical and equidistant across the width
of the box (see Figure 5).

The surface of any material used in the assemblies shall not be readily attacked by cement paste or be

liab

le to rusting.

© ISO 2018 - All rights reserved
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Dimensions in millimetres

o

+l

S

o X
< 10 _r'\
+ TO—+Z
(=}
3 30 £2

Key
1 sliding pate

Figure 4 — Typical general assembly of L box showing required dimensions

Dimensions in millimdtres

1 1
200~+2 200 +2
a)| Clear har‘space, (41 + 1) mm b) Clear bar space, (59 £ 1) mm

Key
1 (12 + 0)2)mm diameter smooth steel bars

Figure 5 — Bar positions in L box

6.3.2 Rule or measuring tape, of minimum length 500 mm and graduated at intervals not exceeding
1 mm, the zero mark being at the extreme end of the rule or measuring tape.

6.3.3 Containers, to hold the sample and having a total volume not less than 14 1.
6.3.4 Spiritlevel, for checking horizontality of base of L box base prior to commencing the test.
6.3.5 Straight edge, for striking off concrete level with the top of the L box.

8 © ISO 2018 - All rights reserved
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6.4 Testsample

A sample of at least 14 1 shall be obtained in accordance with ISO 1920-1.

6.5

Test procedure

Support the L box on a level base and check for horizontality using the spirit level. Clean the L box and
dampen immediately prior to testing, but keep free from excess moisture. Close the gate between the
vertical and horizontal sections. Pour the concrete from the container(s) into the filling hopper of the
L box, without any agitation or mechanical compaction, then strike off the top with the straight edge

so tl,v.a- +h 0 t\, s 1\," Hod ot tbha o0 of b o oo oo

(60

Che
ina

NOTE Signs of segregation include a layer of cement paste/mortar and segregated toarse aggrega

Ful
hor
AHj
spa
heig
The
secf
the

6.6

Thd
For|

whg

fibal bos, ond J1loca s +

stand for

£3o00
[TaC CrIC~COTICT T VETICT VW TtIT CHIC~tUP~UT crcveT orcadr SCTTIOUTT UT it o DUAT AT artovy - g

+10) s.

qualitative way (e.g. no indication of segregation, strong indication of segregation).

y open the sliding gate in a smooth continuous action to allow the ‘concrete to flo
zontal section. When movement has ceased, measure the drop in-height of the level d

Ced across the width of the box. The mean depth of the concrete, Hy, is the difference b

same procedure is used to calculate the mean depth of)the concrete at the end of the
ion of the L box, Hp, from the difference with the height.of the horizontal section and the
three readings of AH. Record Hj to the nearest 1 mni:

Test result

passing ability ratio, PL, as measured by ‘the L box test, is calculated to the nearest

mula (2):
_Hy
Hq

PL

PL is the passing ability ratio measured by the L box test;
Hi isthe meandepth of concrete in the vertical section of the box, in millimetres;

Hy is the mean depth of concrete at the end of the horizontal section of the box, in milli

6.7

ck the concrete for signs of segregation before and after filling of the L box and répoert under 6.6, d)

Le at the top.

w into the
f concrete,

, to the nearest 1 mm in the vertical section on the gate side of the box at three positi¢gns equally

btween the

tht of vertical section and the average of the three readings-of AH1. Record Hj to the negrest 1 mm.

horizontal
average of

0,01 from

(2)

metres.

Test report

The test report shall include:

a)
b)
‘)
d)
e)
)

the identification of the test sample;

the location where the test was performed;

the date and time of test;

any segregation or bleeding observed during filling of the L box;
a statement of whether two bar or three bar test;

the passing ability ratio, PL, to the nearest 0,05;

© ISO 2018 - All rights reserved
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g) any deviation from the standard test method;

h) adeclaration by the person technically responsible for the test that it was carried out in accordance
with this document, except as noted in g).

The report

Tempe

— Ageof

may include:
rature of the concrete at the time of test;

concrete at time of test (if known).

6.8 Repgatability and reproducibility

The repeatability, , and reproducibility, R, have been determined by a programme- inclug
11 laboratgries, 22 operators and two replicates, and interpreted in accordance with ISO 5725-2.

The resulting values for r and R for the three bar test are given in Table 4.

Tabl

e 4 — Repeatability and reproducibility for typical values of passing ability ratio

Passing ability ratio, PL =>0,8 <0,8
Repeatability, r 0,11 0,13
Reproducibility, R 0,12 0,16

ling

7 Sieve[segregation test

7.1 General

This test specifies the procedure for determining the ‘sieve segregation resistance of self-compacfing
concrete.

NOTE This test is not applicable to concretecontaining fibres or lightweight aggregate.

7.2 Principle

The sieve $egregation resistance test is used to assess the resistance of self-compacting concretf to
segregatiof.

After sampling, the fresh concrete is allowed to stand for 15 min and any separation of bleed watgr is
noted. A d¢fined top partof the sample is then poured onto a sieve with 4,75 mm and/or 5 mm sqyare
apertures.|After 2 min‘the weight of material which has passed through the sieve is recorded. [The
segregatioh ratio is.then calculated as the proportion of the sample and the material passing through
the sieve.

7.3 App ratus

7.3.1 Perforated plate sieve, having 4,75 mm and/or 5 mm square apertures, frame diameter not less
than 300 mm and a height of at least 30 mm, conforming to ISO 3310-2, complete with a receiver from
which the sieve can easily be removed by lifting vertically.

7.3.2 Balance, having a flat platform which can accommodate the sieve receiver and having a capacity
of at least 10 kg, capable of determining the mass to an accuracy of 0,01 kg.

7.3.3 Sample container, a rigid container made from a non-absorbent material and having a minimum
internal diameter of 200 mm and a capacity of at least 11  with a 10 1 point indicated on the inside of the

container.

10
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7.3.4 Timer, capable of measuring to 1 s.
7.3.5 Thermometer, capable of measuring to 1 °C.

7.4 Test sample

A sample shall be obtained in accordance with ISO 1920-1.

7.5 Procedure

Takle and record the temperature of the concrete to the nearest 1 °C by using the thermometer.

Plage (10 £ 0,5) | of concrete in the sample container and cover to prevent evaporatiom(see Higure 6).

Key
cover
concrete

sample container
Figure 6 — Sample‘container and cover

Allgw to stand in a level position, without disturbance, for (15 + 0,5) min.

Ensure the balance is level and free from vibration. Place the sieve receiver on the balance pnd record
its nass, myp, in grams. Then place the dry sieve on the receiver and again record the mass pr zero the
baldnce.

At the end of the standing périod remove the cover from the sample container and record whether any
ble¢d water has appeared-on the surface of the concrete.

With the sieve and receiver still on the balance, and with the top of the sample container (50p + 50) mm
abole the sieve, steadily and carefully pour (4,8 + 0,2) kg of concrete (including any bleed water) onto
the|centre of thesieve (see Figure 7) in one operation. Record the actual mass of concrete, n, in grams
on the sievex
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Dimensions in millimetres

Key
sieve
sieve re

sample

B oW N R

balancd

Allow the
agitation.

Record the

7.6 Test

The segreg

§

SR=

ceiver

container

result

b

1ps _mp)

500 =50

e
a/4

Figure 7 — Measurement of segregated portion

Concrete to stand in the sieve for (120 = 5) s and then remove the sieve vertically with

mass of the receiver, incldding the material that has passed through the sieve, mys, in grg

ated portiQnySR, is calculated from Formula (3) and reported to the nearest 1 %.

x100

where

SR is the segregated portion in percent;

mps is the mass of sieve receiver plus passed material, in grams;

my, is the mass of the sieve receiver, in grams;

mc is the initial mass of concrete placed onto the sieve, in grams.

12

out

ms.

(3)
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7.7 Testreport

The test report shall include:

a) the identification of the test sample;

b) the location where the test was performed;
c) the date and time of test;

d) the temperature of the concrete at the time of test, to the nearest 1 °C;

e) |the presence of bleed water, if any, after standing for 15 min;
f) |the segregated portion, SR, to the nearest 1 %;
g) |any deviation from the standard test method;

h) |declaration by the person technically responsible for the test that it was)carried out in accordance
with this document, except as noted in g).

The report may include the age of concrete at time of test (if known).

7.8 Repeatability and reproducibility

The repeatability, , and reproducibility, R, have been ‘determined by a programmsg including
11 laboratories, 22 operators and two replicates, and interpreted in accordance with ISO 5725-2.

The resulting values for r and R are given in Table 5

Table 5 — Repeatability and reprodueibility for typical values of segregated portion

Segregated portion, SR <20 >20
percent -

Repeatability, r 3,7 10,9

Reproducibility, R 3,7 10,9

8 |J-ring test

8.1 General

Thi test specifiés the procedure for determining the passing ability (measured by the blo¢king step),
the[flow spread and t5ooj flow time of self-compacting concrete as the concrete flows through the J-ring.

The test is not suitable when the maximum size of aggregate exceeds 40 mm.

NO I Lo vacact +o o wolotion o botiann aggragata cioa o d o oot g tha tact do totand —\d to assess
=] TSPttt ot T tratonSTHpP ot oW et ag g e gate—StZCantoatr—Spati sttt eSTTI5Teenac

the passing ability of the concrete proposed with the bar spacing typically in the works. If the concrete blocks,
then the aggregate size can be too large for the particular application.

8.2 Principle

The J-ring test is used to assess the passing ability of self-compacting concrete to flow through tight
openings including spaces between reinforcing bars and other obstructions without segregation or
blocking.

A narrow and wide bar spacing test is described. The narrow bar spacing simulates more congested
reinforcement.

The J-ring testis an alternative to the L box testin Clause 6 although the resultis not directly comparable.

© ISO 2018 - All rights reserved 13


https://standardsiso.com/api/?name=b3d5adf082eb1019c16360a19f150469

IS0 1920-13:2018(E)

The method follows the procedure detailed in Clause 4 except that, before filling the mould (slump
cone) with concrete, the J-ring, consisting of a ring of evenly spaced vertical smooth bars, is placed over

the cone.

In addition, the time when the concrete has flowed to a diameter of 500 mm tsqo;j shall be measured,

when spec

J-rings spe

8.3 App

ified.
cified in national standards may be used where applicable.

aratus

The appargtus shall be in accordance with Clause 4 with the following additional items.

NOTE The feet to the slump cone can be removed to fit inside the J-ring or if their presence prevents

upward mo

8.3.1 Na

Fement from within the J-ring.

frow gap J-ring, with smooth steel bars, (18 * 0,5) mm diameter, Secured to a

(300 = 2) mm diameter (bar spacing of (41 + 1) mm) with the dimensions as shown in Figures 8 and

8.3.2 Wi

de gap J-ring, with smooth steel bars, (18 + 0,5) mm diameter, secured to a ring (300 + 2)

diameter (bar spacing of (59 * 1) mm) with the dimensions as shown in Figlires 8 and 10.

8.3.3 Stmaight edge, for aligning the reference line for the height\measurements, with a lengt
about 400 mm.
Dimensions in millime
A-A
1
N
2 n
Key
mould {slump cone)
J-ring
basepldte
concrete

free

ing
9.

min

h of

tres

Ah differeceintheight between top of ]J-ring and top of the concrete at points referenced

14

Figure 8 — Section A-A across J-ring
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Dimensions in millimetres

Key
a 116 equally spaced smooth steel bars (0,5 mm).
Ah |difference in height between top of J-ring and top of the concrete at points referenced

Figure 9 — Narrow gap J-ring

Dimensions in millimetres

Key
a |12 equally spaced.smooth steel bars (0,5 mm).
Ah |difference in height'between top of J-ring and top of the concrete at points referenced

Figure 10 — Wide gap J-ring

8.4] “Test sample

The sample shall be obtained in accordance with ISO 1920-1.

8.5 Procedure
Prepare the cone and baseplate as described in Clause 4.

Place the cone centrally within the 200 mm circle on the baseplate and hold in position (or use the
weighted collar), ensuring that no concrete can leak from under the cone.

Place the J-ring on the base plate, concentrically around the cone.

Fill the cone in one operation without any agitation or mechanical compaction, and strike off surplus
from the top of the cone. Allow the filled cone to stand for not more than 30 s; during this time remove
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any spilled concrete from the baseplate and ensure the baseplate is damp all over but without any
surplus water.

Lift the cone vertically in 1 s to 3 s in one movement without interfering with the flow of concrete. If the
tsooj time has been requested, start the stop watch immediately the cone ceases to be in contact with
the baseplate and record the time taken to the nearest 0,1 s for the concrete to reach the 500 mm circle
at any point.

Without disturbing the baseplate or concrete, measure the largest diameter of the flow spread and
record as dj to the nearest 10 mm. Then measure the diameter of the flow spread at right angles to d1 to
the nearest 10 mm and record as d2 to the nearest 10 mm.

Lay the str
the lower

four positi
y-direction

hight edge on the top side of the J-ring and measure the relative height differences betw

bdge of the straight edge and the concrete surface at the central position Ahpand at

bns outside the J-ring, two Ahy1, Ahyz in the x-direction and the other two Ahyg-Ahy, in
(perpendicular to x), as shown in Figures 9 and 10, measured to the nearest 1 ' mim.

een
the
the

Check the foncrete spread for signs of segregation and report under 8, h) in a qualitative way, e.g. no
indication pf segregation, strong indication of segregation.
Calculate the difference between the slump flows with and without a J-ring (s€€ Clause 4).
NOTE Jigns of segregation include a ring of cement paste/mortar and segregated coarse aggregate inl the
central ared.
8.6 Expression of results
8.6.1 Papsing ability P]
The J-ring|passing ability, P/, measured by the blocking step, is calculated using Formula (4) pnd
expressed fo the nearest 1 mm.
Nhyq +Ahy, +Ah 1 +AB,,
4

where

PJ is the passing ability, meadsured by the blocking step, in millimetres;

Ah arg the measurement heights, in millimetres.
8.6.2 Flgw spread SF)
The J-ring|flowyspread, SFj, is the mean of dy and d2, expressed to the nearest 10 mm giver] by
Formula (3);

(dy +dy)

SF; :T (5

where

SFj is the flow spread, in millimetres;

d1
d2

16

is the largest diameter of flow spread, in millimetres;

is the flow spread at 90° to dy, in millimetres.
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8.6.3 Flow time, t500;

The J-ring flow time, t500j, is the period between the moment the cone leaves the base plate and SCC
first touches the circle of diameter 500 mm. The time t590; is expressed in seconds to the nearest 0,5 s.

8.7

Test report

The test report shall include:

a) the identification of the test sample;
b) [the location where the test was performed;
c) |the date and time of test;
d) |astatement whether narrow or wide gap J-ring used;
e) |the passing ability, P/, measured by the blocking step, to the nearest 1 mi;
f) |the flow spread, SFj, to the nearest 5 mm;
g) [the tspoj time, to the nearest 0,1 s (when requested);
h) |any indication of segregation of the concrete;
i) |any deviation from the standard test method;
j) |adeclaration by the person technically responsible for the test that it was carried out in fccordance

with this document, except as noted in i);
k) [the difference between the slump flows with-and without a J-ring.
The report may include:
— |the temperature of the concrete at the time of test;
— |the age of concrete at time of test (if known).
8.8] Repeatability and reproducibility
The repeatability, r, and-reproducibility, R, have been determined for the narrow gap |-ring by a
programme including 8laboratories, 16 operators and 2 replicates, and interpreted in accorflance with
[SO[5725-2.
The resulting.vatues for r and R when using the narrow gap J-ring are given in Tables 6, 7 and 8. No data
exigts for thewide gap J-ring.
Taple-6'— Repeatability and reproducibility for typical values of the narrow gap ]-riqg passing

itity, Pf; g
J-ring passing ability, PJ,
measured by the blocking step <20 >20
mm

Repeatability, r 4,6 7,8
Reproducibility, R 4,6 7,8
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Table 7 — Repeatability and reproducibility for typical values of the narrow gap J-ring flow

spread, SFj
J-ring flow spread, SF <600 600-750 >750
mm
Repeatability, r 59 46 25
Reproducibility, R 67 46 31

Table 8 — Repeatability and reproducibility for typical values of the narrow gap J-ring time, t50o;

J{rimgtime; T500;

s <3,5 3,5-6 >6
Repeatability, r 0,70 1,23 4,34,
Reproducilfility, R 0,90 1,32 4734
9 Dropjand fill height test for self-compactability of fresh concrete
9.1 General
The level [of self-compactability shall be determined considering the “shape, dimensions and [bar
arrangement for the structure to which concrete is to be placed. The l€vel of self-compactability shall be
appropriately determined for the concrete before placing in the fortnwork. This test method specifies

the procedpre for quantifying the level of self-compactability of fresh concrete.

9.2 Principle

This meth
aggregate
concrete iy

5ize of not more than 25 mm using a drop*and fill height test. A measured volume of fI

pd covers testing of the self compactability of fresh concrete with a maximum cogrse

esh

allowed to flow through the gapped gdte between vertical, deformed reinforcing barg to

the adjacent closed space. The fill height of the,concrete is measured. This height is a measure of|{the

passing or plocking behaviour of self-compacting concrete.

9.3 Apppratus

The test agparatus shall conform-tothe following:

a) The fil| tester shall be a-U-shaped or box-shaped container with the shape and dimensions as sh¢wn
in Figure 11 that is made‘of a material with flat and smooth surfaces, and shall be sufficiently robust.
NOTE1 The inside surfaces of the container shall be flat and smooth to minimize friction between
concrefe and the container. Although any material that is robust and smooth-surfaced can be usgd, a
transpgrent material which allow observation of the state of flow of concrete.

b) The fil| tester shall be of a structure having an obstacle in the centre made of deformed reinfor¢ing

bars vertically arranged in a row as shown in Figure 11.

NOTE 2

There are two types of obstacles: Obstacle R1 consisting of five D10 bars and Obstacle R2

consisting of three D13 bars. An appropriate type shall be selected from these obstacles according to the

purpos

e of testing.

c) The tester shall be of a structure that is separable into two rooms, A and B, by inserting a partition
board fitted with an obstacle, which can be opened and closed using a partition gate, into a groove
cut in the centre of the bottom.

18
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