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Foreword

120 {the International Organization for Standardization) is a worldwide federation of national standards bodies
(150 member bodies), The work of preparing International Standards s normally carred out through 130
technical commitless. Each member body inleresied in a subject for which a lechnical commitles has been
astablished has the right to be represented on that commities. Intemational organizations, governmental and
non-governmental, in ligison with 180, also take part in the work, 120 collaborates closely with the
International Electrotechnical Commizsion (IEC) on all matters of electrotechnical standardization,

Inlernational Standards are drafied in accordance wilh the rules given in the ISOAEC Directives, Part 2.

The main task of lechnical commitiees is o prepane Infernational Standards. Drall International Standards
adopled by the lechnical commiltess are circulated to the member bodies for voling, Publicalion as an
International Standard requires approval by at least 75 % of the member bodies casting 8 vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights, 130 shall not be held responsible for identifving any or all such patent rights.

IS0 13433 was prepared by the European Committese for Standardization (CEM) Technical Committes
CEMTC 189, Geosyribhelics in collaboration with Technical Committes 1S00TC 221, Geospnthelics, in
accordance with the Agreement on technical cooperation batween 150 and CEM (Vienna Agreement).
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INTERNATIONAL STANDARD 150 13433:2006(E)

Geosynthetics — Dynamic perforation test (cone drop test)

1 Scope

This Intermational Standard specifies a method to determing the resistance of geosynihetics to penetralion by
a steel cone dropped from a fixed height.

The degree of penetrabion is an indication of e behaviour of the geosynthelic when sharp slones ame
dropped on its surfacs.

The method is generally applicable to geosynthetice. However, the validity of this test for some types of
products should be considered carsfully, as the teat principle may not be applicable.

2 Mormative references

The following referenced documents are Indispensable for the application of thiz document, For dated
referances, only the cled edition applies. For undaled references, the latesl edition of tha referenced
document (including any amendments) applies,

150 654, Standard atmospherss for condiioning andfor tesiing — Specificalions

IS0 BRE2, Geosynthetics — Sampling and preparafion of test spacimens

IS0 10320, Geotextiles and geofexhile-relaled products — ideniification an site

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply,

31
hole size
diameter of the hole made by the cone in penetrating the specimen

NOTE The huole size is mesasured in millimelbeas,

4 Principle

The specimen is clamped horizontally betesen two steel rings, A stainless stesl cons B dropped, point first,
from a distance of 00 mm onto the centre of the specimen. The degree of penetration Iz measured by
inserting a narrow-angle graduated cone nto the hole,
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ISO 13433:2008(E)

5 Apparatus

51 Clamping system.

The clamping system shall prevent slippage or culling of the speciman during the test. An example of the
clamping system and the guide block is shown in Figures 1a) and 1b).
The internal diameter of the clamping rings shall be (150 + 0.5) mm. The surfaces should be arranged s0 that
the distance betwsen the inner diameter of the ring and the gripping zone (i.e. start of serration, cormugations,
etc.) does not excesd T mm,

Demensians im milirmaires

™ 150 +0.5 . 1
{
= 5%
I I I
I 13
IIll IIII lI|II
4 2 6 i
Key
1 upper clamping fing 5 guide block
2  speciman & scraw
3 tuba T lower clamping ring

4 clamping aid
a} Example of clamping rings, guide block use

=204

P
P

b} Example of details of serrated surfaces
Figure 1 — Examples of clamping rings and details of serrated surfaces

5.2 Frame.

The frame shall support the clamped specimen and be equipped with a means of releasing the cone onle the
centra of the specimen (sea Figure 2). This can be achieved aither by using guides, which do nat limit the rate
of fall, or by an appropriate release mechanism ensuring a free fall without rotation. The frama shall be

rmiounted on a hard, non-resilient surface,
HWOTE 1 The instrumant shown in Figura 2 has a safety scresn to protect the opsrator from injury by the falling cone.

HWOTEZ2  ltis advizable to put a shock absorbng lsyer on tha bottom of the instrument to protect the cone in the cass of
iotal penetration.
g st - @ IS0 2008 - All rights reserved
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ISO 13433:2006(E)

Dimensions in milsmetras
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Figure 2 — Typical cone drop framework with safety screen
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53 Cona.
A stainless steel cone, with a 45° lip angle, a smoath polished surface and a mass of (1 000 £ 5) g, including
the guide rod, shall be used. Detailed dimensions are shown in Figure 3.

Cémensions in millimatras
12
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A Top o suil release mschanism and lenglh,

MNOTE This Tigure is nal 1o Scale

Figure 3 — Example of cone and guide rod

54  Auxiliary equipment,

Means to ensure the horizontal position of the test specimen and the verlical position of the cone axis
(e.g. spiril level and adjusting screws).

55 Measuring cone.

A graduated cone with dimensions as shown in Figure 4 and with a mass of (600 + 5) g, including grip.

i @ 150 2008 - All rights reserved
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Dimensions in milkmealres
250 =01

200 =01

@10
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|

NOTE This fegure = not to scale.

Figure 4 — Example of measuring cone

& Specimens

6.1 Sampling

Take specimans in accordance with |50 SEE2.

6.2 MNumber and dimension of specimens
Cut five specimens from the sample. Specimen dimensions shall be suitable for the apparatus used.
If the matarial to be ftested is known {0 hawve different charactenstics on the two faces (e.g. physical

characieristics or as a conseguence of the manufacturing process), then the complete test shall be carmied out
separately on each face,
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7 Conditioning

The lest specimens shall be condilioned in the standard atmesphers for testing at (20 + 2)°C and (65 £ 5) %
relative humidity, as defined in IS0 554

A specimen is considered to be condiioned when the change in mass between two successive weighings,
made at intervals of not less than 2 h, does not exceed 0,25 % of the mass of the specimen,

Conditioning and/ or testing in a standard atmosphere may only be omitted when it can be shown that results
abained for the same specific iype of product (both struciure and polymer type) are nod affected by changes
in lemparature and hurmidily excaeding the imits, This mformation shall be included in the test reparl

8 Procedure
Ensure that the clamping rings are horizontal in the frame, using any suitable means (e 5.4),

Secure a specimen between the clamping rings free of slack (see Figure 1}, e.9. by using a guide block (s=e
Figure 2), Place the spedimen and the damplng system in the lesting machine,

Release the cone [5.3) so that it falls smoothly from a helght of (S00+2) mm onto the centre of the
spacimen’s surface.

Remeove the cone and immediately place the measuring cone (5.5) carefully into the hole. Hold the measuring
cone up straight, without applying any extra pressure. Wait 10 =, and then measure the diameter of the hole to
the nearest milimatre, The value determined shall be the maximwm visible diameter of the measuring cone
when the cone |5 in a vertical position, viewed from underneath the specimen,

If the: material has different properties in machine and cross machine direction {anisotrogy], the largest visible
hoda diameter shall be measured.

Racord the following ocourrences:

— im some cases, the cone bounces off the specimen making a new hole on its second fall, In this event,
measure the size of the larger hobe;

— when testing woven geotexties, it is possible that threads are shifted rather than broken, This shall be
reported,

9 Calculation
Calculate the mean hode diamelaer and BEprass e resull in millimalres.

If the falling cone does not penatrate one or more specimens at all, or if it penetrates them tofally, then the
mean shall not be calculated. In this case, the individueal results shall be reported, and & comment on this
behaviour shall be made.

10 Test report

The test report shall specify the following:

a)} mumber and date of this International Standard (150 13433:2006);

b} identification of the sample tested according to 150 10320, date of recelpt and date of testing;
c) conditioning atmosphers;

d)}  mean hobe diameters (or individual results, see Clawse 3);

&) coefficient of vanation of the hole diameter (in percent);

f)  any particular obsarvations.
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