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National foreword

This British Standard is the official English language version of EN 12504-1:2000. It
supersedes BS 1881-120:1983 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
B/517, Concrete, to Subcommittee B/517/1, Concrete production and testing, which
has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and prormulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 8, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document

was last issued.
This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Committee for Building and Civil
Engineering, was published under
the authority of the Standards
Committee and comes into effect
on 15 June 2000
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English version

Testing concrete in structures — Part 1: Cored specimens-
Taking, examining and testing in compression

Essais pour béton dans les structures - Partie 1: Carottes - Priifung von Beton in Bauwerken - Teil 1: Bohrkernproben -
Prélévement, examen et essais en compression Herstellung, Untersuchung und Prifung der Druckfestigkeit

This European Standard was approved by CEN on 3 February 2000.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning auch national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation

under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as he official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
lceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzeriand and United Kingdom.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 104, Concrete (performance,
production, placing and compliance criteria), the Secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical

text or by endorsement, at the latest by September 2000, and conflicting national standards shall be withdrawn
at the latest by December 2003.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Iltaly, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzeriand and the United Kingdom.

This standard is one of a series of test methods for testing concrete.

it is based on the draft ISO Standard ISO/DIS 7034 Cores of hardened concrete - Taking examination and
testing in compression. Consideration has been given to the results of the research programme, part funded
by the_EC under the Measurement and Testing Programme, contract MAT 1-CT94-0043.

The standard includes simple guidance on the process of taking cores, but does not consider a sampling plan.

It also provides procedures for visual examination and compressive strength testing, but not the interpretation
of the results.

A draft for this standard was published in 1996 for CEN enquiry as prEN 12504. It was one of a series of
individually numbered test methods for fresh or hardened concrete. For convenience it has now been decided

to combine these separate draft standards into three new standards with separate parts for each method, as
follows:

L

Testing fresh concrete (EN 12350)
- Testing hardened concrete (EN 12390)
- Testing concrete in structures (EN 12504)

This series prEN 12504 includes the following parts where the brackets give the numbers under which
particular test methods were published for CEN enquiry:

prEN 12504 Testing concrete in structures

Part 1: Cored specimens - Taking, examining and testing in compersion (former prEN 12504: 1996)
Part 2: Non-destructive testing - Determination of rebound number (former prEN 12398: 1996)

Part 3: Determination of puli-out force (former prEN 12399: 1996)

Part 4: Determination of ultrasonic pulse velosity (former prEN 12396: 1998)

Annex A of this European Standard is informative.

1 Scope

This standard specifies a method for taking cores from hardened concrete, their examination, preparation for
testing and determination of compressive strength.

NOTE 1 The standard does not give guidance on the decision to drill cores or on the locations for
drilling.

NOTE 2 This standard does not provide procedures for interpreting the core strength results.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
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Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies.

prEN 12390-1:1999
Testing hardened concrete - Part 1: Shape, dimensions and other requirements for specimens and moulds

prEN 12390-3:1999
Testing hardened concrete - Part 3: Compressive strength of test specimens

prEN 123904 :1999
Testing hardened concrete - Part 4: Compressive strength - Specification for testing machines

3 Principle

Cores extracted using a core drill are carefully examined, prepared by grinding or capping and tested in
compression using standard procedures.

4 Apparatus

4.1 Core drill, equipment capable of extracting cores from the hardened concrete to the dimensions set out in
5.4 to the tolerances set out in 7.3.

4.2 Compression testing machine, conforming to prEN 12390-4:1999 and related to the size of specimens
and their expected failure load.

4.3 Balance or scale, capable of determining the mass of the core, as tested, to an accuracy of 0,1 % of the
mass.

4.4 cCallipers and or rules, capabie of measuring the dimensions of the core and the steel reinforcement to a
tolerance of £ 1 %.

4.5 Gauge, capable of establishing that the relevant flatness of the specimen is within the requirements of
7.3.a).

4.6 Squares and gauges (or other means), capable of establishing that the perpendicularity and straightness
of specimens are within the requirements of 7.3.b) and 7.3.c).

§ Taking cores
5.1 General

The ratio of the maximum aggregate size in the concrete to the diameter of the core has a significant influence
on the measured strength when it approaches values greater than about 1:3.

It is essential that full consideration is given to the aims of the testing and the interpretation of the data, before
deciding to drill cores.

NOTE 1 Informative Annex A provides information on the effect of aggregate size and core diameter on
the strength of core specimens.

NOTE 2 Concrete compression testing machines conforming to prEN 12390-4:1999 may need
adaptation to test cores smaller than 90 mm diameter in compression. (see the Foreword of prEN 12390-
4:1999).

5.2 Location
Consider any structural implications resulting from taking a core prior to drilling.

NOTE Cores should preferably be taken at points away from joints or edges of the concrete element and
where there is little or no reinforcement.
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5.3 Drilling

Unless otherwise specified, drill the cores perpendicular to the surface in such a manner as not to damage the
cores. Keep the drill rigidly positioned during coring.

5.4 Length of cores

In deciding the length of cores to be taken for strength testing, take into account:

a) the diameter of the core;
b) the possible method of adjustment;
C) whether comparison is to be made with cube strength or cylinder strength.

5.5 Marking and identification

Immediately after drilling, clearly and indelibly mark each core. Record its location and orientation within the
element from which it has been drilled. If a core is subsequently cut to produce a number of specimens, mark
each specimen to indicate its position and crientation within the original core.

5.6 Reinforcement

Drilling through reinforcement shall be avoided wherever possible. Ensure that cores for determination of
compressive strength do not contain any reinforcing bars in, or ciose to, the direction of the longitudinal axis.

6 Examination
6.1 Visual inspection

Carry out a visual examination of the cored specimen to identify any abnormalities.

6.2 Measurements
Measurements shall be as follows:

a) core diameter d_ shall be measured to within £ 1 %, from pairs of measurements taken at right
angles, at the half and quarter points of the length of the core.

b} core length, the maximum and minimum lengths shall be measured to + 1% as received and the iength
after completion of the end preparation, in accordance with Clause 7.

¢) reinforcement, the diameter [size] of any reinforcement shall be measured and the position, measuring
from the centre of the exposed bar to the end(s) and/or axis of the core, both as received and after end
preparation. Measurement shall be to the nearest 1 mm.

NOTE All measurements should be recorded.

© BSI 06-2000

Copyright by the Furopean Committee For Standardization .
Wed hug 16 113600 2006 e aZimanco.com


https://azmanco.com

STD.BSI BS EN 12504-1-ENGL 2000 MM Lb24kbbk9 0855698 279 HR

Page 6
EN 12504-1:2000

7 Preparation of cores
7.1 General

Prepare the ends of cores for compression tests in accordance with Annex A of prEN 12390-3:1999.

7.2 Length/diameter ratios
The preferred length diameter/ratios are:
a) 2,0 if the strength result is to be compared to cylinder strength;
b) 1,0 if the strength result is to be compared to cube strength.
7.3 Tolerances
Prepare the specimen to within the following tolerances :

a) for flatness, the tolerance for the end surfaces prepared by grinding or capping, using high alumina cement
or sulphur, shall conform to prEN 12390-1:1999.

b)  for perpendicularity, the tolerance for the prepared ends, with respect to the side, shall comply with prEN
12390-1:1999.

c) for straightness, the tolerance on the generating line of the core shall be 3 % of the average core diameter.
NOTE If other smaller diameter cores are tested then the tolerances above should be considered with

regard to their adequacy and narrowed if necessary: for example, reduced in proportion to the actual specimen

diameter to 100 mm.

8 Compression test

8.1 Storage

Record the storage condition(s) of the specimen.

If it is required to test the specimen in a saturated condition, soak in water at (20 + 2) °C for at least 40 h

before testing.

8.2 Testing

Carry out the testing in accordance with prEN 12390-3:1999 using a compression testing machine conforming
to prEN 12390-4:1999. (see the Note 2 to 5.1).

Do not test cores with cracked, hollow, or loose caps.
Remove any loose sand or other material on the surface of the specimen.
If the specimen is to be tested whilst it is still wet, remove any surface water.

Record the surface moisture condition (wet/dry) of the specimen at the time of test.

9 Expression of results

Determine the compressive strength of each specimen by dividing the maximum load by the cross-sectional
area, calculated from the average diameter and express the result to the nearest 0,5 MPa or 0,5 N/mm?.
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10 Test report

The report shall include:

a) description and identification of the test specimen;

b) maximum nominal size of aggregate;

c) date of coring;

d) visual inspection, noting any abnormalities identified;

€) reinforcement (when appropriate): diameter, in millimetres, position(s) in millimetres;
f method used for the preparation of specimen(cutting, grinding, or capping);

Q) the length and diameter of the core;

h) length/diameter ratic of prepared specimen;

i) surface moisture condition at time of test;

i) date of performance of test;

k) core compressive strength, in megapascals or newtons per square millimetre;

1) any deviations from the standard method of examination or compression testing;

m) a declaration by the person responsible for the examination and testing that these were done in

accordance with the standard except as detailed in item 1).

11 Precision

No estimate of repeatability or reproducibility is given with this test, but it is likely to be inferior to that for
standard cast specimens.
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Annex A (informative)
The effect of aggregate size and core diameter on core specimen strength

Experiments, where cores of 25 mm, 50 mm and 100 mm diameters containing aggregates of maximum sizes
20 mm and 40 mm were tested showed that:

a) for 20 mm aggregate:
100 mm diameter cores were approximately 7 % stronger than 50mm diameter cores;

50 mm diameter cores were approximately 20 % stronger than 25mm diameter cores;

b) for 40 mm aggregate:
100 mm diameter cores were approximately 17 % stronger than 50 mm diameter cores;
50 mm diameter cores were approximately 19 % stronger than 25 mm diameter cores.

NOTE The above data is based on the results of the research programme, part funded by the EC
under the Measurement and Testing Programme, contract MAT1-CT94-0043.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8396 9000.

Fax: 020 8996 7400.

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

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.

Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means - electronic,
photocopying, recording or otherwise — without prior written permission from BSL

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070. .
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