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National foreword

This British Standard is the official English language version of BN TLIO; 1995,
The UK participation in its preparation was entmsted 1o Technical Committes
BA46, Flexible sheets for waterprooling, which has the responsibility oo

— aid engquirers to understand the text;

— present bo the responsible Buropean commiltes any emguiries on the
imterpretation, or proposals for change, and keep the UK interests informed;

— monitor related nternational and Eoropean developments and promulgate
thern im the T

A izt of organizations represented on this committes can be obtained on request to
its secTetary.

Cross-references

The Fritish Standards which implement intermational or European publications
referred Lo in this document may be found in the BEL Standards Catalogue under the
section entitled “Intermational Standards Comespondence Index”™, or by using the
“Find” facility of the BSl Standards Electronic Catalogue,

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

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

Summary of pages

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

The Bl copyright nodice displayed in this document indicates when the docwment
wis last ssned,

Amendments issued since publication
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Fareword

This European Standard haz been prepared by Technical Committee CEMTC 254, Flexible
sheets for waterproofing, the Secretanat of which is held by BSI

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 February 2000, and conflicting national
standards shall be withdrawn at the latest by September 2001,

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound fo implement this Eurcpean Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, lceland, Ireland, Italy, Luxembourg,
Metherlands, Morway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Introduction

This European Standard is intended for the characterization andfor classification of bitumen
sheetz az manufactured or supplied before uze. The test method relates excluzively to products,
or to their components where approprate, and not to waterproofing membrane systems
compased of such products and installed in the warks.

This test iz intended to be uzed in conjunction with European Standards on product specification
for reinforced bitumen sheets for roofing.

This test is used to determine the flow resistance of the coating or to determinge the flow
rezistance limit of a bitumen sheet. The test result depends on the type of coating, the sheet
thickness, tyvpe and position of the reinforcement and type and mass of the mineral granules on
the surface. The use of test results directly to compare the performance of the coating in sheets
of different composition iz stricily imited because of the influence of other parameters which have
not been quantified, Results from sheets with the same composition can be usad to compare the
performance of the coating directly.

The test primarily serves to characterize bitumen sheets. t can also be used to evaluate the
change in flow resistance limit as a result of artificial ageing. It is not safe to relate the test results
directly to the actual performance to be expected at elevated temperatures in service.

1 Scope

This European Standard specifies the determination of flow resistance of bitumen sheets at
elavated temperature. The test is carried out on both the upper face and lower face of the sheet
gither at a specified temperature or consecutively at different temperatures in order to determine
the flow resistance limit,

Therefore the test can be used to provide proof of the flow resistance required for a praduct or to
determine the flow resistance limit specific to the product, e.g. in order to establizsh the change in
this behaviour as a rasult of artificial ageing.

The sl is not applicable to bitumean sheeals without reinforcameant.

2 Mormative references

This European Standard incorporates by dated or undated references provisions from other
publications. These normative referances 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 Standard only when incorporated in it by
amendmeant or revision. For undated references, the latest edition of the publication referred to
applies.

IS0 57251986 Precision of test methods - Determination of repeatability and reproducibility for
a zstandard test method by inter-laboratory tests.

QBS| 0Z2-2000
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3 Definitions

For the purpozes of this standard the definitions indicated in 3.1 to 3.3 and in the corresponding
European Standards on product specifications apply,

3.1 flow resistance the ability of bitumen sheet test specimens to be suspended vertically
under specified temperature conditions without itz coating moving by more than 2 mm compared
to the reinforcement

iz flow resistance limit (F) the temperature at which the coating of a vertically suspended
bitumen sheet test zpecimen moves under specified conditions by 2 mm compared o the
reinforcement (see Figure 2)

33 flow the maximum distance between the bottom edges of mark 1 and mark 2 on the
faces of the test specimens due to the dizplacement of the coating (see Figura 1)

4 Principle

Test specimens taken from the test sample are suspended verdically in an oven at a specified
temperatura, The displacement of the coating relevant to the reinforcement is measurad on both
facez of the test specimen after a specific time. Failure iz defined az a mean displacemeant
graater than 2,0 mm. The flow resistance limit is determined by interpolation of the results at two
tesl temperaturas,

5 Apparatus

5.1 Oven with circulating air [without fresh air supply) and a maximum temperature
deviation of £ 2 *C in the test area, After the door has been opened for 30 5, the recovery penod
to attain the working temperature again shall not excead 5 min.

5.2 Thermosensor, connected to an external electronic thermometer capable of measuring
to £ 1 °C in the temperature range.

53 Suspension devices (2.9, clamps) at least 100 mm wide with which the fest specimens
are held over their full width in line and be zuspended in the test area (see Figure 1).

5.4 Optical measuring instrument (2.g9. graduated magnifying glass) with a scale division of
at least 0,1 mm.

5.5 Device for inserting round metal lugs, inside diameter approximately 4 mm.
5.6 Device for drawing a straight marking line (e.g. as shown in Figure 1).

2.7 Ink marker, with line width not exceeding 0,5 mm and white, water-resistant ink.
5.8 Siliconized paper.

& Sampling
Test samples shall be taken in accordance with the coresponding European Standard

Rectangular test spacimens with dimensions (115 £ 1) mm x (100 £ 1) mm, as required by the
testz described in 8.2 or 8.3, are taken from the test sample uniformly over the width of the sheet
and with the larger dimension in the longitudinal direction of the sheet, The test specimens shall
not be taken within 150 mm of the edges of the sheet. The test specimens shall be numberad
consecutively, beginning from one edge of the sheet, and the upper and lower faces of the sheet
shall ba marked.

QBS| 02-2000
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Dimeansions in millimetres
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Legend: (1) suzpension device (3 lug, @4 mm
(2} test specimen 3) coating removed
{3) mark lina 1 (71 fhow AT imaximum distance)
{4) mark line 2 (8) straight edge

Figure 1: Test specimen, suspension device and marking device [exampla)
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T Preparation of test specimens

Any protective film zhall be removed, preferably by applying a strip of adhesive tape to it at
ambient temperature, cooling the test specimen to approximately the presumed cold bending
temperature and then pulling the adhesive tape from the test specimen. Alternatively, or
additiocnally, the film can be removed by means of a compressed air jet (maximum pressure
approximately 5 bar, nozzle diameter approximately 0.5 mm). If it is not possible to remove the
film wsing these methods, a gas flame may be used but for the least ime necessary to destroy
the film but not to otherwise damage the test spacimen,

On the edge of the test specimens transversa to the longitudinal direction, a strip of the coating
approximately 15 mm wide is removed from the upper and lower faces down o the reinforcement
and in the case of sheels with more than one reinforcement down to the next reinforcemeant. The
coating iz alzo removed from the upper and lower faces in two clogely adjacent areas in the
middle of the test specimen down to the reinforcement (see Figure 1), For this, it is advisable to
use a heated spatula or similar device. Care shall be taken not to damage the reinforcement. Two
lugs with an inside diameter of approximately 4 mm are then punched into the exposed areas of
the middle of the test specimens through the reinforcement(s) (see Figure 1). Any loosa mineral
granules or other surfacing material zhall be removed by gently tapping the test specimen. Then,
the marking device is placed consecutively on the two sides of the test specimens by means of
locating pinz being ingerted into the lugs and a line (maximum width 0,5 mm) is marked over the
whale width of the test specimens along the straight edge with the marker being held vertically,
The tesl specimens are laid on a flat surface for this.

The test specimens are then conditioned prior to the test for at least 2 h at (23 £ 2) °C on a flat
surface so that they do not touch each other and do not stick to the surface. If necessary, a
saparating sheat of siliconized paper shall be used to prevent sticking.

B Procedure
8.1 Preparation for test

The oven is preheated to the specified test temperature. The temperature iz controlled by the
thermosensor positioned at the mid-level of the test specimens, For the duration of the test the
temperature zhall not vary by more than £ 2 °C inside the test area.

8.2 Determination of flow resistance at a specified temperature

The suspension devices are attached to the exposed reinforcement of the three test specimens of
a series prepared in accordance with clausa 7. The coating shall not be clamped. If necassary, a
separating layer, e.9. siliconized paper, can be provided on both sides to aid remowval of the
clamps after the test

The prepared test specimens are suspended vertically at the same height in the oven with at
least 30 mm between them. So that the temperature in the oven does not fall too far, the period
from opening the oven to closing it again after inserting the test specimens shall not exceed 30 5,
The heating pericd iz (120 £ 2) min after inserting the test spacimeans.

As so0n as the heating pericd is completed, the test specimens together with the suspension
devices shall be removed from the oven without contact and allowed to cool by hanging freely for
at keast 2 h at (23 £ 2) °C. Then, the suspension device iz removed and a second mark iz drawn
on the two sides of the test specimen as described in clause 7. The maximum distance Af
between the bottom edges of the two marks shall be determined with the oplical measuring
instrument to the nearest 0,1 mm (see Figura 1) on both sides of each test spacimen,

8.3 Determination of flow resistance limit

The flow resistance limit corresponding to a coating displacement of 2 mm shall be determined by
means of preliminary tests on individual test specimens at different temperatures at intervals of
5 *C for the upper and lower faces of the sheet, The temperature steps are always a multiple of
8 °C {e.g. 100 °C, 105 °C, 110 °C). The purpose of this iz to find two temperature steps T and
[T + 5) °C for each face of the sheet within which the displacement dimansion A/ = 2 mm.

QBS| 02-2000
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The tests are carried out for the two faces of the shest in accordance with 8.2, A new fast
specimen shall be used for each temperature step.

After these two temperature steps have been delermined in the preliminary test the flow
properties are determined in accordance with B.2 on a series of three test specimens. The tesis
are carried out at the two temperatures T and (T + 3) "C on both the upper and lower faces. A
new series of lest spacimens shall be used for each lempearature,

In the case of sheets with a coating where the complete flow will cccur within the two temperature

steps and an exact flow temperature at which A/ = 2,0 mm cannot be determinad, the maximum
temperature T at which the flow is less than 2,0 mm ghall be given as the result for the flow
resistance limit.

9 Calculation of results, evaluation and precision of test method
9.1 Calculation of mean value

The mean valug of the three individual values of flow for sach face of the sheel shall be
calculated to the nearest 0.1 mm.

9.2 Flow resistance

The flow resistance as described in 8.2 at a specified temperature iz regarded as having passed
the test if the mean displacemeant dimension on the upper and lower face of the sheet doas not
excesd 2,0 mm.

Flow [mm]
&

Test temperature ["C]
Legend:  F = flow resistance limit (example = 117 *C)

Figure 2: Determination of flow resistance limit by interpolation (example)

QBS| 0Z2-2000
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9.3

Flow resistance limit

The flow resistance limit iz determined separately for the upper face and lower face of the sheet
by linear, graphical or calculated interpolation of the two results of each test spacimen face and is
raunded to the nearest 1 °C (see Figura 2).

9.4

Precizion of test method

The precision values for the test method descrbed in 8.3 were determined by an initial
intarnational inter-laboratory test following 150 5725:1986; they ralate to sheets with polyester
reinforcement. The range specified in 9.4.1 is also valid for 8.2,

9.4.1 Repeatability

- range of the three individual values of a test series: 3= 1,6 mm
= repeatability standard deviation of results: =07
- confidence interval (95 %) of a result: g-=13°C
- rapeatability limit (difference between two results): =2°C
9.4.2 Reproducibility

- reproducibility standard deviation of results; as=3,5°C

- confidence interval (95%) of a result: gs =86,7 °C

= reproducibility limit (difference between two resulis): H=10"C
10 Test report

The test report shall include at least the following information:

a)
b)
c)
d)
€]
f)

all details necessary fo identify the product tested;

a reference to this standard (EN 1110}, and any deviation fram it;
infarmation on sampling in accordance with clause 6;

details of preparation of the test specimens in accordance with clause T,
the test results in accordance with 9.2 or 9.3,

the date of the test.

QBS| 02-2000
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BSI — British Standards Institution

B&lis the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Burope and af the infernational level. It s

Revisions

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

It i= the constant abim of B3I to improve the quality of our products and services, We
woould be grateful if anyone finding an insconracy or ambiguity while nsing this
Britizh Standard would inform the Secretary of the techndeal committes responsible,
the identity of which can be found on the inside front cover: Tel: 020 SHIG D000,

Fasc: 020 89006 7400,

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

Buying standards

Urders for all Bsl, intermational and foreign standards publications should be
addressed to Customer Services, Tel: (20 8006 S001. Fax: (20 8896 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

B3I provides a wide range of information on national, BEvropean and international
standards through its Library and its Technical Help to Exporters Service. Various
BAI electronde information services are alzo avadlable which give details on all itz
proviucts and services, Contact the Informeation Centre, Tel: 020 8006 7111,

Fax: (020 800G 745,

Subscribing members of BS1 are kept up to date with standarnds developments and
receive substantial discounts on the purchase price of standards, Por details of
these and other benefits contact Membership Administration. Tel: 020 UG 700,
Fax: 020 500G 7001,
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Copyright subsists in all BSI publications, BSI akso holds the copyright, in the UK, of
the publications of the international standardization hodies. Except as permitted
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phictocopying, recording or otherwise — without prior wrilten permission from BSLL
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