*>* 1NN

BS 1881 : Part 117: 1983

UDC 666.972.017:691.32:620.1

British Standard
Testing concrete

Part 117. Method for determination of
tensile splitting strength

Essais du béton
Partie 117. Méthode de détermination de la résistance a la traction par fendage

Prifverfahren flr Beton
Teil 117. Bestimmung der Spaltzugfestigkeit

e P A

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

aZimanco.com


https://azmanco.com

BS 1881 : Part 117 : 1983

Contents
Page Page
Foreword Inside front cover 5. Procedure 2
Cooperating organizations Back cover 6. Calculation and expression of results 2
7. Test report 2
Method
1. Scope Figures

2. Definitions 1. Suitable jigs for the tensile splitting

. = e

3. Apparatus strength test 3
4. Test specimens 2. Plane of loading 4
Foreword

This Part of this British Standard, prepared under the other set of apparatus is for cubic and prismatic specimens.
direction of the Cement, Gypsum, Aggregates and Quarry Using the procedure with the alternative sets of apparatus
Products Standards Committee, is a revision of clause 7 cannot be expected to give equivalent results.

of BS 1881 : Part 4 : 1970. Together with Parts 116, 117, A typical estimate of repeatability for the test on 150 mm
118. 119 and 120, this Part of BS 1881 supersedes diameter x 309 mm long cylindrical specimens only is

BS 1881 : Part 4 : 1970 which is withdrawn. included. No estimate is given for other specimens or for
This Part of this standard describes one procedure for the reproducibility. Reference should be made to BS 5497 :

determination of tensile splitting strength, with the option Part 1 for further information on the determination of
of using one of two sets of apparatus. Use of the procedure  repeatability and reproducibility.

with one set of apparatus is derived from 1SO 4108 which Compliance with a British Standard does not of itself
gives a tensile splitting strength test for cylindrical, cubic confer immunity from legal obligations.

and prismatic specimens. Use of the procedure with the
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AMD 6096
July 1989

AMD 6096
July 1989

Amendment No. 1

published and effective from 31 July 1989
to BS 1881 : Part 117 : 1983

Testing concrete
Part 117. Method for determination
of tensile splitting strength

Revised text

Foreword

AMD 6096

In paragraph 1, line 4, before '116" insert ‘115, ' and delete ‘117'.

Clause 4.1 Sampling

In line 2 delete the dagger footnote mark and the associated footnote and substitute

‘or Part 125'.

AMD 6096
July 1989

Publications referred to

Under BS 1881 delete ‘Part 1 Methods of sampling fresh concrete’; for Part 101 delete
the asterisk and the associated footnote; finally, insert ‘Part 125 Methods for mixing and

sampling fresh concrete in the laboratory’.

0907-0

CAB/4
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BS 1881 : Part 117 : 1983

British Standard
Testing concrete

Part 117. Method for determination of tensile splitting strength

1 Scope

This Part of this British Standard describes the method
for the determination of the indirect tensile splitting
strength of cylindrical, cubic and prismatic concrete test
specimens.

NOTE. The titles of the publications referred to in this Part of
this standard are listed on the inside beck cover.

2. Definitions

For the purposes of this Part of this standard the
definitions given in BS 5328 and BS 5497 : Part 1 apply.

3. Apparatus

3.1 General. Either apparatus A* for splitting cylindrical,
cubic and prismatic specimens or alternatively apparatus B
for splitting cubic and prismatic specimens shall be used.

3.2 Components of apparatus A and apparatus B

3.2.1 Testing machine. The testing machine shall comply
with BS 1881 : Part 115.

3.2.2 Jig. Suitable jigs are shown in figure 1. The jig
and/or the machine shall have a device to position the
jig correctly on the lower platen, with the specimen
central.

3.3 Components of apparatus A

3.3.1 Packing strips. Use hardboard packing strips
between the specimen and jigs or steel loading pieces.
Packing strips shall be of oil tempered grade hardboard
complying with BS 1142 and shall be used only once.
They shall have the following dimensions (see figures 1 (a)
and (b)).

width: a=15+2mm;
thickness: t = 4+ 1 mm;
length: greater than the length of the line of

contact of the test specimen.

3.3.2 Steel loading pieces. Place a steel loading piece
between the platen of the machine and the hardboard
packing strip. This piece shall not be shorter than the
specimen. For cylindrical specimens it shall be of
rectangular cross-section. For cubic and prismatic
specimens, it shall be a section of a cylinder, with a

*Apparatus A is based on that given in ISO 4108.

radius of 75 mm, so that the load is applied along a line
on the surface of the specimen (see figures 1 (a) and (b)).
This loading piece can be incorporated within the jig. The
tolerances on the dimensions shall be as specified in 3.5.

3.4 Components of apparatus B

3.4.1 Steel loading pieces. Steel loading pieces shall be
auxiliary platens incorporating steel strips with the
following dimensions (see figure 2 (c)):

width : a =6 1 mm for 150 mm size specimens,
4 + 1 mm for 100 mm size specimens;
thickness: t=4+ 1 mm;
length: not less than the length of the line of
contact with the test specimen.

The tolerances on the dimensions shall be as specified
in 3.5.

3.5 Tolerances. The steel loading pieces specified in 3.3.2
and 3.4.1 shall have the flatness, parallelism and surface
requirements along the length of the strips within the
tolerances for auxiliary platens given in BS 1881 : Part 115.

The steel loading pieces shall be replaced when the
dimensions are out of tolerance or they are seriously
damaged or pitted along the contact face.

4. Test specimens

4.1 Sampling. Sampling of the concrete shall be carried
out in accordance with BS 1881 : Part 1017

4.2 Preparation. Test specimens shall be made in moulds
cured and stored in accordance with the relevant Parts

of this standard.

NOTE. Cylindrical test specimens of 150 mm diameter X 150 mm
long am preferred. For cubical and prismatic specimens, the cross
section dimension of 150 mm is preferred.

4.3 Mass. Weigh each specimen, as-received or saturated,
in accordance with BS 1881 : Part 114.

4.4 Dimensions. Check the nominal dimensions and take
measured dimensions of each specimen in accordance
with BS 1881 : Part 114.

4.5 Density. Determine the density of each specimen
in accordance with BS 1881 : Part 114.

tIn course of preparation. Until Part 101 is published, reference should be made to Part 1.
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5. Procedure

5.1 Preparation for testing. Wipe clean the bearing
surfaces of the testing machine, of the steel loading pieces
and of the packing strips; remove any loose material from
the surfaces of the test specimen which are to be in
contact with the packing strips.

5.2 Positioning of the test specimen (see figure 1).

Place the test specimen in the centring jig with packing
strips and/or loading pieces carefully positioned along the
top and bottom of the plane of loading of the specimen.
Then place the jig in the machine so that the specimen is
located centrally. In the case of prismatic and cubic
specimens, the load shall be applied on the moulded faces
in such a way that the fracture plane will cross the
trowelled surface (see figure 2). Ensure that the upper
platen is parallel with the lower platen with cylindrical
specimens.

5.3 Loading. Without shock, apply and increase the load
continuously at a nominal rate within the range

0.02 N/(mm?2 s) to 0.04 N/(mm?2 .s). Maintain the rate,
once adjusted, until failure. On manually controlled
machines as failure is approached the loading rate will
decrease; at this stage operate the controls to maintain
as far as possible the specified loading rate. Record the
maximum load applied to the specimen. The rate of
increase of load may be calculated from the formula:

L4
(0.02 to 0.04) x —2— X Ix dN/s

6. Calculation and expression of results

6.1 Calculation and expression of results. The tensile
splitting strength sct in N/m?2 is given by the formula:

2F
pxIlxd

Sct=

where
F is the maximum load (in N);
I is the length of the specimen as shown in figure 2
(in mm);
d is the cross-sectional dimension of the specimen as
shown in figure 2 (in mm).

Express the tensile splitting strength to the nearest
0.05 N/mmz2.

6.2 Precision. For pairs of 150 mm diameter x 300 mm
long cylinders, made from the same sample, cured in similar
conditions and tested in accordance with this Part of this
standard, the repeatability expressed as a percentage of the
mean of the two strengths obtained, is 18 % at the 95 %
probability level (see BS 5497 : Part 1).

7. Test report

7.1 General. The report shall affirm that the tests were
made in accordance with this Part of this standard.

The report shall also state whether or not certificates
of sampling, specimen preparation and curing are
available. If available, a copy of each certificate shall be
provided.

7.2 Information to be provided by the producer of the
test specimens

7.2.1 Mandatory information. The following information
shall be provided by the producer of the test specimens
for inclusion in the test report:

(a) date, time and place of sampling and sample
identity number;

(b) time and place of making specimens;
(¢) number and nominal size of specimens;

(d) method of compaction (hand or vibration)
including type of equipment used,;

(e) identification numbers of specimens;

(f) name of supplier of specimens;

(9) required age of the specimens at the time of testing;
(h) conditions of curing and storage.

7.2.2 Optional information. If requested, the following
information shall be provided by the producer of the
test specimens for inclusion in the test report:

(@) name of project and place where concrete used;
(b) name of supplier and source of concrete;
(c

) date and time of production of concrete or
delivery to site;

(d) specification of concrete mix (e.g. strength grade);
(e) consistence of the sample;
(f) air content of the sample (if air-entrained).

7.3 Information to be provided by the test laboratory.

The following information shall be provided by the test
laboratory for inclusion in the test report:

(a) identification of the specimen;

(b) checked nominal or measured dimensions of the
specimen;

(c) date of receipt of the specimen at the laboratory;

(d) condition of the specimen when received (include
poor compaction, honeycombing or bad dimensions);

(e) description of treatment to remove fins;

(f) conditions of curing or storage at the laboratory;
(@) moisture condition at testing (saturated or moist);
(h) date of test;

(i) age of the specimen at test;

() mass of the specimen (as-received or saturated);

(k) density of the specimen (as-received or saturated
and the method of determining the volume);

() maximum load at failure;

(m) tensile splitting strength;

(n) appearance of concrete and type of fracture if
these are unusual;

(o) certificate that the test has been carried out in
accordance with this Part of this standard;

(p) other remarks.
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(c) Apparatus B for splitting cubes and prismatic specimens

Figure 1. Suitable jigs for the tensile splitting strength test
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Figure 2 Plane of loading
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Publications referred to

BS 1142 Fibre building boards
BS 1881 Methods of testing concrete
Pert 1 Methods of sampling fresh concrete
Pert 101 « Methods for sampling fresh concrete
Pert 114 Methods for determination of density of hardened concrete
Pert 115 Specification for compression testing machines for concrete
BS 5328 Methods for specifying concrete, including reedymixed concrete
BS 6497 Precision of test methods
Pert 1 Guide for the determination of repeatability end reproducibility for a standard
ISO 4108-1980t Concrete — Determination of tensile splitting strength of test specimens

*In course of preparation.
TReferred to in the foreword only.

test method

For information about BS| services relating to third party certification to suitable British Standard product specifications, schemes

for the registration of firms of assessed capebility, testing and inspection facilities and Technical Help to contact
SO ESBTO O

the Director, Quality Assurance Division, BS|, Maylands Avenue, Hemsl Hempstead, Herts HP2


https://azmanco.com

B T

This British Standard, having been prepared under the direction of
the Cement, Gypsum, Aggregates and Quarry Products Standards
Committee, was published under the authority of the Board of BSI
and comes into effect on 31 January 1983.

@British Standards Institution, 1983
ISBN 0 580 12951 9

The following BSI references relate to the work on this standard:
Committee reference CAB/4 Draft for comment 80/12101 DC

British Standards institution. Incorporated by Royal Charter, BSI is
the independent national body for the preparation of British
Standards. It is the UK member of the International Organization
for Standardization and UK sponsor of the British National
Committee of the International Electrotechnical Commission.

In addition to the preparation and promulgation of standards, BSI
offers specialist services including the provision of information
through the BSI Library and Standardline Database; Technical Help
to Exporters; and other services. Advice can be obtained from the
Enquiry Sectlon, BSI, Milton Keynes MK14 6LE. telephone

0908 221166, telex 825777.

Copyright. Users of British Standards are reminded that copyright
subsists in all BSI publications. No part of this publication may be
reproduced in any form without the prior permission in writing of
BSI This does nor preclude the free use, in the course of
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implementing the standard, of necessary details such as symbols and
size, type or grade designations. Enquiries should be addressed to
the Publications Manager, BSI. Linford Wood, Milton Keynes
MK14 6LE. The number for telephone enquiries 1s 0908 220022
and for telex 825777.

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

Revision of British Standards. British Standards are revised. when
necessary, by the issue either of amendments or of revised editions.
It is important that users of British Standards should ascertain that
they are in possession of the latest amendments or editions.

Automatic updating service. BSI provides an economic, individual
and automatic standards updating service called PLUS. Details are
available from BSI Enquiry Section at Milton Keynes, telephone
0908 221166, telex 825777.

Information on all BSI publications is in the BSI Catalogue.
supplemented each month by BS/ News which is available to

-subscribing members of BSI and gives details of new publications.
revisions, amendments and withdrawn standards. Any person who,
when making use of a British Standard, encounters an inaccuracy or
ambiguity, is requested to notify BSI without delay in order that
the matter may be investigated and appropriate action taken.

Cooperating organizations

The Cement, Gypsum, Aggregates and Quarry Products Standards
Committee, under whose direction this British Standard was
prepared, consists of representatives from the following:

Association of Consulting Engineers
Association of County Councils
Association of District Councils
Association of Metropolitan Authorities
Autoclaved Aerated Concrete Products Association
*British Precast Concrete Federation Ltd.
*British Quarrying and Slag Federation
British Railways Board
*British Ready Mixed Concrete Association
British Steal Industry
Cement Admixtures Association
*Cement and Concrete Association
*Cement Makers’ Federation
Chemical Industries Association
*Concrete Society Limited
*County Surveyors' Society
‘Department of the Environment (Building Research
Establishment)
'Department of the Environment (PSA)
*Department of the Environment (Transport and Road Research
Laboratory)
‘Department of Transport

Institute of Quarrying
*Institution of Civil Engineers
*Institution of Highway Engineers
*Institution of Municipal Engineers
Institution of Public Health Engineers
*Institution of Structural Engineers
*Institution of Water Engineers and Scientists
*National Federation of Building Trades Employers
Natural Environment Research Council (Institute of Geological
Science)
*Royal Institute of British Architects
*Royal Institution of Chartered Surveyors
Sand end Ballast Hauliers and Allied Trades Alliance
*Sand and Gravel Association Limited
*Society of Chemical Industry
Stone Federation

The organizations marked with an asterisk in the above list,
together with the following, were directly represented on the
Technical Committee entrusted with the preparation of this
British Standard:

British Civil Engineering Test Equipment Manufacturers’
Association

Electricity Supply Industry in England and Wales
Greater London Council

*Federation of Civil Engineering Contractors Institute of Concrete Technology %
Gypsum Products Development Association Coopted member —
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