INTERNATIONAL

ISO

STANDARD 1920-5

First edition
2004-10-15

Testing of concrete —
Part 5:

Properties of hardened concrete ot

than strength

Essais du béton —

Partie 5: Caractéristiques du béton durci autres que la résis|

her

fance

Refe

rence number

= — ISO 1920-5:2004(E)

©1S0 2004


https://standardsiso.com/api/?name=3dae554587cd455b111fafe99f70c041

ISO 1920-5:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=3dae554587cd455b111fafe99f70c041

ISO 1920-5:2004(E)

Contents Page
0T =NV o iv
1 8T o - 1
2 NOIMALIVE FEFEIENCES .....oooeeeeeeeeeeeeeeee e eeeee e eee e eesesme e e e esme e easanreeeaeanreeeasanneeeananreeannnenansannensans 1
3 9 1= 1 411 T T 1 IS 1
4 Determination of density of hardened concrete .........ccccceeivccccicrrrnnsccccseeeee e e 1
4.1 7= o 1= | =P AR N 1
4.2 o o - - 1Y gAY IR 1
4.3 Test SPECIMENS ....cooeeeeeiieieieeeeee e e er s e s e s e s s s e s e s e s s sesesesesessseseesssssssssssssnssssnssnsnnnnnsfhenblannnnnnnnnnnnnnnnseenennnnnnnnnnnns 2
44 g Yo =T o [T L T RO 2
4.5 QLIS (=51 L SR TR 4
4.6 JLIC=ES 88 2 G T o P -~ APPSR 5
5 Determination of the depth of penetration of water under préssure...........cooooccceieiecces s 6
5.1 L T T3 1 o PR R 6
5.2 N o o 2= T = 1 0 PR N 6
5.3 L5233 2= o2 110 1= S FERRRRTR 8
5.4 Procedure........cccooimimriiineirr s O s s e 8
5.5 LIS =51 e R 9
5.6 LI5S 38 C=1 e S S RSRRRRY REPRTRPR 9
6 LIS =] o Lo T o o N 9
Annex A (informative) Precision for the method of determination of the density ........ccccccceeeii o, 10
Annex B (informative) Example of test reports .........cccccvcmiiniiiiinnii e e 1

© ISO 2004 — Al rights reserved iii


https://standardsiso.com/api/?name=3dae554587cd455b111fafe99f70c041

ISO 1920-5:2004(E)

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

Internationa
Internationa
The main tg

adopted by
Internationa

THOO—toico— SO

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

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

TOTTteY

sk of technical committees is to prepare International Standards. Draft International Standards

the technical committees are circulated to the member bodies for voting-)Publication as an

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 s

ISO 1920-5
pre-stresseq

This first edi
ISO 1920 co
— Part1:
— Part 2:
— Part 3:
— Part 5:
— Part 6:
— Part7:

Part 4, Strer]

hall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 71, Concrete,
concrete, Subcommittee SC 1, Test methods for concrete:

ion of ISO 1920-5 cancels and replaces 1ISO 6275:1982 which has been technically revised.
nsists of the following parts, under the general title: Testing of concrete:

Bampling of fresh concrete

Properties of fresh concrete

Making and curing test specimens

Properties of hardened cancrete other than strength
Bampling, preparing@nd testing concrete cores

Non-destructivetests of hardened concrete

gth of hardened concrete, is in preparation.

reinforced concrete | and
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Testing of concrete —

Part 5:
Properties of hardened concrete other than strength

1 BScope

This|part of ISO 1920 specifies procedures for testing properties of hardened concreté other than gtrength.

2 Normative references

The following referenced document is essential for the application of this'document. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO [1920-3, Testing Concrete — Part 3: Making and curing test.specimens

3 Definitions

For the purpose of this document, the following definition applies.
31
density

ratio|of the mass of a given quantity of hardened concrete to its volume

NOT

The density is expressed.jn-kilograms per cubic metre.

4 Petermination of- density of hardened concrete

4.1 | General

This|test methed is applicable to lightweight, normal-weight and heavy-weight concrete.

It diflerentiates between hardened concrete in the following states:

— as-received;
— saturated;
— oven-dried.

The mass and the volume of the specimen of hardened concrete are determined and the density calculated.

4.2 Apparatus

4.21 Callipers and rules, capable of determining the dimensions of a specimen to within £ 0,5 %.

© 1SO 2004 - All rights reserved 1
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4.2.2
0,1 % of the

mass (see Figure 1).

Balance. equipped with a stirrup for weighing the specimen in both air and water to an accuracy of

4.2.3 Water tank, fitted with a device to maintain the water at a constant level and of sufficient size to allow

the specime

424 Ven

n on the stirrup to be fully immersed to constant depth (see Figure 1).

tilated oven, for which the temperature can be maintained at 105 °C + 5 °C.

4.3 Test specimens

The minimum_volume of a specimen shall be 1 |. If the nominal maximum a

ume of the specimen, in cubic millimetres, shall be not less than 50D3, where D is the no;|n

minimum vo
maximum Si

Normally, th

If the shape
to the requir

4.4 Procedures

4.41

4411 C

The apparat
water and th

4412 D
This part of
a) as-rece
b)

c) oven-dr
4413 D
This part of
a) by wate
b) by calcl
c)

Gene¢ral

water-saturated;

ve of the coarse aggregate.
b entire specimen as received should be used for the determination of the density.

or size of a specimen is such that it is not possible to use all of it, a smaller specimen, confor
bments given above, may be sawn from the original.

alibration of the apparatus

us used shall be in calibration at time of use. The balance, the device for weighing specime|
e oven should be calibrated at least once per year,

ptermination of mass
SO 1920 permits three conditions underrwhich the mass of a specimen can be determined:

ved;

ed.

ptermination of volume
SO 1920.permits three methods for determining the volume of the specimen:

I displacement (reference method);

regate size exceeds 25 mm, the

inal

ming

ns in

antc-
A=

lation Heina actual maoacuram
o HSHRga6tuaReasSyHret

oS

for cubes, by calculation, using checked designated dimensions.

4.4.2 Mass of as-received specimen

Weigh the as-received specimen, to an accuracy of 0,1 % of the mass of the specimen.

Record the value, expressed in kilograms, as m,.

© ISO 2004 — All rights reserved
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4.4.3 Mass of water-saturated specimen

Immerse the specimen in water at 20 °C + 2 °C until the mass changes by less than 0,2 % in 24 h. Before
each weighing, wipe the surplus water from the surface using a moist cloth.

Specimens of normal-weight concrete cured in water continuously for at least 72 h prior to testing may be

assu

med to satisfy this requirement.

Record the value, expressed in kilograms, of saturated mass as m.

4.4.1‘_Ma&nl_am=ddad;pedmen
Dry the specimen in a ventilated oven at 105 °C + 5 °C until the mass changes by less than 0;2°%

Befo

Recq

re each weighing, cool the specimen to near room temperature in a dry airtight vessel or desi

rd the value, expressed in kilograms, of the oven-dried mass as m,,.

4.4.5 Volume obtained by water displacement

4.4.5

This
shap

The
This

float
How/|

4.4.5
Allov
the |
tank

Rec(
Plac
Takdg

Weig

A General

method is suitable for specimens of all shapes and is the only method suitable for specimen
e.

specimen shall be in a saturated condition.
method is not suitable for specimens of no-fings concrete, concrete made with lightweight ag

5 in water, concrete with large pores, or specimens the moisture content of which is not tg
bver, if an impermeable layer is applied to.the specimen, this method may be used.

2 Mass in water

the hydrostatic device of the-balance to reach equilibrium. Ensure that the empty stirrup K
alance is completely immersed in the water tank and that the stirrup is not touching the b

rd the depth of the‘immersion of the stirrup and the apparent mass, in kilograms, of the stirru

e the specimén-in the stirrup and fully immerse in water to the same depth as the empty stirry

care to-avoid trapping air bubbles on the sides of the sample and on the stirrup.

in 24 h.

Ccator.

5 of irregular

gregate that
be altered.

anging from
ottom of the
D as mg;.

p.

lograms.

h'the completely immersed specimen and stirrup. Record (mg; + m,,), the apparent mass, in K

4453 Mass in air

Remove the specimen from the stirrup, and wipe the surplus water from the surfaces using a damp cloth.
Weigh the specimen on the balance.

Record the mass, in kilograms, of the specimen in air as m,.

4454 Calculation of volume

Calculate the volume of the specimen using Equation (1):

© 1SO 2004 - All rights reserved
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y g =lmg +my) = mg]
Pw

where

V' is the volume, in cubic metres, of the specimen;

m, is the mass, in kilograms, of the specimen in air;

mg; is the apparent mass, in kilograms, of the immersed stirrup,;

m,, is the apparent mass, in kilograms, of the immersed specimen;

Py is the density of water, in kilograms per cubic metre, at 20 °C, taken as 998 kg/m3.
4.4.6 Volume, using actual measurements
Only undampged, prismatic, or cylindrical specimens shall be used for the calculation of volume.

Where therg is no documentation to show that a specimen has been cast in\a calibrated mould,

dimension s

The averags

the volume,

4.4.7 Volu

Only undam

Where speq

ISO 1920-3)

The volume

metres, rour

hall be measured in accordance with ISO 1920-3.

of the actual measurements taken and recorded for each_dimension shall be used to calc
I/, in cubic metres, of the specimen, rounded to four significant figures.

Ime, using checked designated dimensions
hged, prismatic, or cylindrical specimens shall betised for the calculation of volume.

imens have documentation to show that, they have been made in calibrated moulds
it shall be necessary only to check that each dimension is within £ 0,5 % of the designated s

V, of the specimen shall be calculated from the designated dimensions, and expressed in
ded to four significant figures.

each

ulate

(see
ize.

cubic

4.5 Test result
Calculate th¢ density using the value determined for the mass of specimen and its volume, using Equation (2):
D= % (2)
where
D is theddensity, in kilograms per cubic metre, related to the condition of the specimen and the megthod
of determining the volume;
m is the mass, in kilograms, of the specimen in its condition at the time of test;
V' is the volume, in cubic metres, determined by the particular method.

Report the condition of the specimen at the time of test (see 4.4.1.2) and the method used for determining the

volume of th

Express the

e specimen (see 4.4.1.3).

result of the density determination to the nearest 10 kg/m3.

© ISO 2004 — All rights reserved
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)
a —
7 /N
_(/ \
]‘\ l..
a
a) b)
Key
1 RQalance
2 dtirrup
3 doncrete specimen
4 duide
a8 Water tank is moved vetrtically.

Figure 1 — Typical stirrup arrangement for the determination of the volume of concrete spgecimens by
water displacement — Stirrup suspended beneath the balance mechanism a) and alternate form of
stirrup suspended above the balance mechanism b)

4.6 | Test Report

In addition to the requirements in Clause 6, the test report shall include the following:

— description of the specimen (e.g. 100 mm cube, 150 mm diameter core);

— condition of specimen at time of test (as-received/saturated/oven-dried);

— time/date of determination of mass and volume;

— mass of specimen;

— method of determination of volume (checked designated size/measured size/water displacement);

— volume of specimen;

© 1SO 2004 - All rights reserved 5
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— calculated density of specimen.

5 Determination of the depth of penetration of water under pressure

5.1 Principle

The method
water-cured

W t i Lad i roracaiirata tha oliefon ardanad-can. 4 Thao on oaan ot
ater Is applluu OO CT PTreSStUTc o thC SuUTTacC o rar g U CoOTCTretCT— T e~ SPComTiCIT IS tIT

of penetratign of the water front is recorded and measured.

5.2 Appa

521 Tes
dimensions,
pressure ap

An example

Itis preferab

The water p

A suitable s¢al, made of rubber or other similar material, shall be Used to provide the necessary sealing.

The dimens
surface.

5.2.2 Wire brush

determines the depth of penetration of water under pressure in hardened concrete that has been

o
T

-spht-and-the-depth

ratus
ing equipment, which shall consist of any equipment in which the test _specimen, of given
is placed in such a manner that the water pressure can act on the test area.and the continupusly
blied displayed.

of a test arrangement is shown in Figure 2.

le that the apparatus allow the other faces of the test specimen-t6.be observed.

essure may be applied to the surface of the test specimen-either from the bottom or the top.

on of the test area shall be approximately half;ef the length of the edge or diameter of the test

© ISO 2004 — All rights reserved
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Dimensions in millimetres

N
i a4 1o ;
1 4 a Y4 . qA .
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2 a I, " .q'4~4" e
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L. . < qA
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\.A. 2 A } .
O] (@)

_[d
s
\\/\ T T T T T
SN
1k ‘
I
T

150
!
_>|
v}

75

150
Key
1 packing piece 4  screw-threaded rod
2 sealing ring 5 water under pressure

3 screwed on plate

Figure 2 — Example of test arrangement

© 1SO 2004 — All rights reserved 7
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5.3 Test specimen

The specimen shall be cubic, cylindrical or prismatic of edge length, or diameter not less than 150 mm. Cored
and sawn specimens may also be used.

The ratio of the height to the length of the edge (or height-to-diameter) shall be greater than or equal to 0,5,
but the height shall be not less than 100 mm.

Whilst specimen dimensions should generally be in accordance with ISO 1920-3, the tolerances are

unimportant

for this test.

5.4 Procédure

5.4.1
The test spe

Start the teg
roughen the

Preparation of the test specimen

cimen shall be water-cured in accordance with ISO 1920-3.

t when the specimens are at least 28 days old. Immediately after the specimen is demou
surface to be exposed to water pressure with a wire brush.

5.4.2 Application of water pressure

The water u

bed shall be potable tap water.

ded,

b the
r the

Place the specimen in the apparatus and apply a water pressure~of 500 kPa + 50 kPa for the duratipn of
72h£2h.

Do not apply the water pressure to a trowelled surface of a specimen.

During the tgst, periodically observe the appearance.dfithe surfaces of the test specimen not exposed t
water presslire to note the presence of water. If leakage is observed, then record the fact and conside
validity of th¢ result.

5.4.3 Examination of specimen

After the pre
on which thg

Immediately
When splitti
water presst

ssure has been applied for 72 h + 2 h, remove the specimen from the apparatus. Wipe the
water pressure was _dpplied to remove excess of water.

split the specimefVin half, perpendicular to the face on which the water pressure was ap
ng the specimen; and during the examination, place the face of the specimen exposed t
re on the bottom.

As soon as
the water fr

%

he splitface has dried to such an extent that the water penetration front can be clearly seen,
nt on the specimen.

face

blied.
b the

mark

The water front should be compared with the acceptable water penetration fronts (see Figure 3).

If the water front is acceptable, measure the maximum depth of penetration under the test area and record it
to the nearest millimetre.

© ISO 2004 — All rights reserved
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5.5

The

5.6

In ad

a) b)

Figure 3 — Water fronts — Acceptable a) and unacceptable b)

Test result

maximum depth, expressed to the nearest millimetre, of penetration is the test result.

Test report
dition to the requirements in Clause 6, the test report shalkinclude the following:
Hate of start of the test;

Hirection of application of water pressure (on tgpsor bottom of the specimen perpendicular to
he direction of casting);

any deviation of the water penetration front from the acceptable ones;
maximum depth of penetration, in mm;

hny leakage and consideration of the validity of the result (if appropriate);
he penetration front.curve;

he age of the specimen when tested.

Test report

The
a)

b)

estyreport shall include, in addition to the requirements for each test method, the following:

or parallel to

identification of the test specimen,;

location of the test site;

c) time/date of receipt of the specimen;

d) any deviation from the standard test methods;

e) declaration by the person technically responsible for the test that it was carried out in accordance with this

part of ISO 1920-5, except as noted in 6 d);

© 1SO 2004 - All rights reserved
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Annex A
(informative)

Precision for the method of determination of the density

Precision data are given in Table A.1. These apply to density measurements in the range 2 300 kg/m3 to
2 400 kg/m3 made on cubes of concrete taken from the same sample and under the condltlons that each test

result is obtai

e the

vanablllty that occurs when sampllng, making and cunng the cubes (in accordance with 1ISO 1920 3) ag well

Table A.1 — Precision data for measurements of the saturated density of hardened concrete
Test Method Repeatability conditions Reproducibility conditions
s, r Sp R
kg/m3 kg/m3 kg/h3 kg/m3
By calculatign:
100 mm gubes 13,9 39 20,5 57
150 mm qubes 9,9 28 20,5 57
By water displacement:
100 mm gubes 6,5 18 12,8 36
150 mm qubes 6.4 18 10,6 30

NOTE 1 The difference between two test results from the same sample by one operator using the same appgratus
rtest feasible time interval will exceed(the repeatability value » on average not more than once in 20 cases in
the normal and correct operation of the method.

within the shg

NOTE 2  Test results on the same sample’ obtained within the shortest feasible time interval by two operators|each
using their oywn apparatus will differ by the reproducibility value R on average not more than once in 20 cases in the

normal and c(

rrect operation of the method.

NOTE 3 For further mformatlon on precision, and for definitions of the statistical terms used in connection with

precision, seq

ISO 5725).

1) 1SO 5725 (all parts), Accuracy (trueness and precision) of measurement methods and results.

10
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