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Foreword 

This document (EN 1170-8:2008) has been prepared by Technical Committee CEN/TC 229 “Precast concrete 
products”, the secretariat of which is held by AFNOR. 

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by endorsement, at the latest by April 2009, and conflicting national standards shall be withdrawn at the latest by 
April 2009. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. 
CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document supersedes ENV 1170-8:1996. 

From the previous edition, modifications deal with the status of the standard and the scope.  

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and the United Kingdom. 
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Introduction 

This European Standard prescribes a cyclic wetting and drying test for glass-fibre reinforced concrete. 

This test incorporates the main ageing parameters to which a glass-fibre reinforced concrete will be subjected 
under natural exposure conditions: humidity, drying, temperature. 

However, it should be noted that at the end of 50 cycles (humidity/drying /temperature), there is some change of 
properties for normal GRC formulations. The results correspond to natural weathering during 10 to 20 years.   
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1 Scope 

This European Standard specifies a test method for identifying, for a given GRC formulation (constituents and their 
proportions in the formulation), the effect of environmental factors such as water and temperature on the change of 
mechanical characteristics. For other conditions of exposure, e.g. where freezing, thawing and action of thawing 
salt occurs, the test will be adapted. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated references, 
only the edition cited applies. For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

EN 1170-5, Precast concrete products — Test method for glass-fibre reinforced cement — Part 5: Measuring 
bending strength, "Complete bending test" method 

3 Symbols and abbreviations 

3.1 Symbols 

L estimate of the loss of resistance:  L =
p

p

c
a

; 

where 

ap = "after ageing" performance; and 

cp = “control” performance; 

LC lower limit of the one-sided 95 % confidence interval of the mean of the analysed parameter after ageing; 

LR lower limit of the one-sided 95 % confidence interval of the mean of the reference sample analysed 
parameter; 

MC mean of the individual values of σLOP, εLOP, σMOR and εMOR obtained from the sample evaluated after 
50 ageing cycles; 

MR mean of the individual values of εLOP, σMOR and εMOR obtained from the reference sample; 

SC standard deviation of the individual values of εLOP, σMOR and εMOR obtained from the sample evaluated after 
50 ageing cycles; 

SR standard deviation of the individual values of εLOP, σMOR and εMOR obtained from the reference sample; 

εLOP deformation at the limit of proportionality; 

εMOR deformation at the limit of rupture; 

σLOP stress at the limit of proportionality, in MPa; 

σMOR stress at the limit (Modulus) of rupture, in MPa. 
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3.2 Abbreviation 

GRC Glass-fibre reinforced concrete. 

4 Apparatus 

All the equipment is located in a laboratory maintained at a temperature (20 ± 3) °C and a relative humidity of 
(60 ± 5) %. 

4.1 Automatic or manually operated climatic chamber where: 

a) ambient temperatures of (70 ± 5) °C and (20 ± 2) °C can be attained and maintained; 

b) at least eight test pieces can be stored immersed in water, kept at (20 ± 2) °C; 

c) a ventilation system capable of providing an air flow of (1 ± 0,1) m/s or of renewing air (30 ± 3) times per hour; 

4.2 Equipment necessary to carry out the complete bending test as described in EN 1170-5. 

5 Procedure 

5.1 Samples 

A total of (2 × 8) test pieces are taken as shown in Figure 1: 

 eight test pieces comprising the reference sample "R"; 

 eight test pieces comprising the sample "C" subjected to the ageing cycles. 

NOTE See EN 1170-5 for taking the test pieces and determining their length (l). 
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Key 

a  ≥ 50 mm 
b  = (50 ± 2) mm 
l  see EN 1170-5 

Figure 1 — Position and identification of the test pieces 

5.2 Test method 

5.2.1 Description 

This is the complete bending test as specified in EN 1170-5. The odd numbered test pieces (C1, R1, C3, R3, …) 
are placed with their mould face supported on the bottom rollers and the even numbered test pieces (C2, R2, C4, 
R4,…) with their mould face in contact with the top rollers. 

5.2.2 Storage 

5.2.2.1 "R" sample 

The complete bending test of the test pieces of the "R" sample is carried out at (28 ± 0,5) days after storage as 
specified in EN 1170-5. 
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Figure 2 — Schematic diagram showing the storage phases of the "R" sample 

5.2.2.2 "C" sample 

The bending test on the test pieces of the "C" sample is carried out at (128 ± 1) days after storage for the first 
27 days in accordance with EN 1170-5, then subjected to 50 ageing cycles of (48 ± 0,5) hours and finally immersed 
for (24 ± 0,25) h in water at (20 ± 2) °C (see Figure 3). 

 

Figure 3 — Schematic diagram of the storage phases of the "C" sample 

Each ageing cycle comprises the following four successive phases: 

 first phase: immersion for (24 ± 0,25) h in water at (20 ± 2) °C; 

 second phase: (30 ± 5) min of forced drying at a temperature of (70 ± 5) °C in an air flow of (1 ± 0,1) m/s or 
with the air being renewed (30 ± 3) times per hour; 

 third phase: (23 ± 0,25) h in hot air at (70 ± 5) °C; 

 fourth phase: (30 ± 5) min of forced cooling at a temperature of (20 ± 2) °C in an air flow of (1 ± 0,1) m/s or with 
the air being renewed (30 ± 3) times per hour. 
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Figure 4 — Detailed diagram of an ageing cycle for the "C" sample 

6 Expression of results 

The results are expressed in accordance with EN 1170-5. 

7 Interpretation of test 

The results of the four significant parameters (σLOP, εLOP, σMOR and εMOR) are statistically analysed as follows: 

For each of the two samples "R" and "C" and for the four significant parameters, calculate the means MR and MC 
and the standard deviations SR and SC of the individual values obtained. 

Then calculate: 

LC = MC – (0, 67 × SC) 

LR = MR – (0, 67 × SR) 

R

C
L
L

L =  

NOTE 1 The coefficient 0,67 corresponds to the ratio 
n

t 95,0  where t0,95 is the Student variable for the 95 % confidence level 

and n is the number of samples, i.e. in this case: 
8

895,1
 The values are given in ISO 2602. 
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NOTE 2 In order to have complete information on the change in the mechanical properties of the material, it may be useful to 
carry out additional tests after 10 and 25 ageing cycles. In this way, it is possible to draw a graph of the development of the loss 
of resistance L. 

However, for this supplementary information to be representative, two test panels as defined in 5.1 shall be made: 

 panel 1: "R" and "C"50 samples for 50 ageing cycles; 

 panel 2: "C"10 an "C"25 samples for 10 and 25 ageing cycles respectively. 

It is essential that all the samples are taken from the same production run and that the number of test pieces for 
each of them is constant and equal to 8. If it is not possible to meet this last requirement (elimination of an aberrant 
result, for example) reference shall be made to ISO 2602 to calculate the limit of LR or LC in question. 



BS EN 1170-8:2008
EN 1170-8:2008 (E) 

11 

Bibliography 

[1] ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval 



BS EN
1170-8:2008

BSI Group
Headquarters 389
Chiswick High Road,
London, W4 4AL, UK
Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/
standards

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:
+44 (0)20 8996 9000. Fax: +44 (0)20 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: +44 (0)20 8996 9001. Fax: +44 (0)20 8996
7001 Email: orders@bsigroup.com You may also buy directly using a debit/credit
card from the BSI Shop on the Website http://www.bsigroup.com/shop

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 Information Centre. Tel:
+44 (0)20 8996 7111 Fax: +44 (0)20 8996 7048 Email: info@bsigroup.com

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: +44 (0)20
8996 7002 Fax: +44 (0)20 8996 7001 Email: membership@bsigroup.com

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsigroup.com/BSOL

Further information about BSI is available on the BSI website at http://
www.bsigroup.com.

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 BSI.

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.

Details and advice can be obtained from the Copyright and Licensing Manager.
Tel: +44 (0)20 8996 7070 Email: copyright@bsigroup.com


