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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 12956:2019(E)

Geotextiles and geotextile-related products —
Determination of the characteristic opening size
IMPORTANT — The electronic file of this document contains colours which are considered to be

useful for the correct understanding of the document. Users should therefore consider printing
this document using a colour printer.

1 $Scope

This|document specifies a method for the determination of the characteristic size ofithe openings of a
single layer of a geotextile or geotextile-related product using the wet-sieving prineiple.

2 Normative references

The following documents are referred to in the text in such a waykthat some or all of their content
constitutes requirements of this document. For dated references,‘enly the edition cited [applies. For
unddted references, the latest edition of the referenced document(including any amendments) applies.

IS0 9862, Geosynthetics — Sampling and preparation of test:Specimens

ISO 10320, Geosynthetics — Identification on site

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available-at http://www.electropedia.org/

31
d

n
particle size for which % mass fraction is smaller than the mass of measured particles

3.2
Og9
size pf opening which is equal to the particle of size dq of the granular material which pagses through
the geotextile or geotextile-related product, expressed in pm

3.3
Cu
coefficient of uniformity, defined as dg,/d,

4 Principle

The principle of the test is to determine the opening size (O4,) which corresponds to the specified size
of the granular material passed.

© IS0 2019 - All rights reserved 1
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5 Apparatus and materials
5.1 Sieving apparatus, composed of the following elements.

5.1.1 Sieving unit, allowing for the testing of a specimen with an exposed sieving area corresponding
to a minimum diameter of 130 mm, complying with the following requirements:

a) sieving device, with a frequency of 50 Hz to 60 Hz;

b) predominantly vertical sieve motion capable of maintaining a 1,5 mm amplitude (3 mm swing
height, see Figure 1) aver the period of test

YA

I

Key
X  time a 1,5 mm amplitude.
Y swing height b 3 mm swing height.

Figure 1 - Amplitude and swing height

5.1.2 Watger supply system.

5.1.3 Sprj y nozzle(s), tognsure even wetting of the test specimen, enclosed in a transparent cylinder

It is recommended that the nozzle(s) be capable of a water discharge of approximately 0,5 1/min at a

A Spetimenehmpingdevies

5.1.5 Pan, affixed to the sieving apparatus, with a connection tube to the device for filtering the water
and collecting granular material passing through the specimen.

NOTE Typical sieving equipment is represented in Figure 2.

2 © IS0 2019 - All rights reserved
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1 Water supply 7  pan
2 gpray nozzle(s) 8  connection tube
3 gpecimen clamping device 9 amplitude regulator
4  granular material 1O filter paper
5 dpecimen 11 collection device
6  qupport grid

Figure 2 —< Example of sieving apparatus
5.1.4 Grid, with wire between®mm and 2,5 mm in diameter and a mesh size of (10 * 1] mm, with a
minimum of 90 % opening area-to support the specimen during the test, to avoid excessive eformation
of the specimen under the-weight of the granular material.
5.1.7 Sealant, in order to avoid loss of granular material.
NOTH Examplés of sealant positions are represented in Figure 3.
© IS0 2019 - All rights reserved 3
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check that there is no water accumulation on.the surface of the specimen during the test.
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Figure 3 — Examples of sealant positions

er, fully transparent or equipped.with a transparent window to permit observation

[lar material, complying with the following requirements:

e cohesion-less, i.e. panticles shall not aggregate in water. If there is no visible agglomer
Cles during the test;the results are acceptable. If not, the test has to be performed agai

hot be gap-grdded, the particles shall be essentially round and sharp-edged flaky par
avoided. Maostly spherical, untreated glass beads are an acceptable material, as long as
e requirément for particle size distribution.
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shall be such that d,; < Oy, < dg(; the zone for the graded granular material and the range of Oq,
values which are applicable are given in Figure 4. Annex B gives a theoretical curve (Figure B.1)
which optimises the accuracy of Oy values, especially for small Oq values; the values are given in
Table B.1.
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Figure 4 — Required zone of the cumulative percentage of size
distribution of the granular material used

Filter paper, to collect the passed granular#haterial.

ilter paper used should have a maximunropening size of 10 pm.
Drying oven, capable of maintdining temperatures up to 110 °C.
Set of sieves, in accordance with Table A.1.

Balance, for determining the mass of the granular to a maximum permissible measur
3g.

Stopwatch,€0r measuring time to a maximum permissible measurement error of +0,1]

[est Specimens

D00 X

ement error

Handling

The sample shall be handled as infrequently as possible and shall not be folded, in order to prevent
disturbing its structure. Keep the sample in a flat position without any load.

6.2 Selection

Take specimens from the sample in accordance with ISO 9862.

6.3 Number and dimensions

Cut five test specimens from the sample, each of the dimensions suitable for the sieve apparatus to
be used.

© IS0 2019 - All rights reserved
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Care should be taken when preparing specimens for woven materials to ensure that the structure is not
affected by the cutting. The use of a thermal cutting device can be helpful.

Samples with a width smaller than the sieve diameter may be prepared as follows for testing per this
test method:

If the width is more than 85 % of the cell diameter (i.e. sleeve of a prefabricated vertical drain), a
mask may be applied on the edges to extend the specimen beyond the external diameter of the sieve.
A high adhesion tape, such as those used in the construction industry, has been found satisfactory.
The tape should overlap on the specimen by 10 mm #* 2 mm, to leave a strip of at least +160 mm in
width of the product available for testing. If it is not possible to separate the geotextile from other
parts off

+la A | £+l i 3] L 1d 1L lod b of, I | : A3 ol
LIIc lJl UuguLtg, L1Ic SCULCALIIC S11IUUIU UT ocuul.ucu UCTIUI T ILS IdIITIIIdtlivll tU UIIT CUTI' T,

If the width is less than 85 % of the cell diameter (i.e. envelope of small diameter pipes), alarg
specimén shall be prepared by stitching together two (or more) strips, until a sufficient wid
available for testing. The assembly shall be done using a "T" shaped stitch (Figure £)The stit
area shall then be sealed with a sealant that is not sensitive to water and does not1'etain glass 1
on its syrface, i.e. epoxy, as shown in Figure 5.

3

b test
th is
ched
eads

/ /

Key
1
2
3

strips of
thread
glue

seotextile (2 shown)

Figure 5 — Assembly of multiple strips of a narrow geotextile sample

When speci
extra care
ring or othg

1l preparation is needed for a geotextile, by stitching strips together or by applying a 1
hall be given to the sealing of the edges. This can require the use of a closed cell
r suitable technigiie depending on the product being tested and particular feature g

hask,
foam
f the

specimen holder.

NOTE The opening-sizeé of a knitted geotextile can be sensitive to stress. For such products, Annex C d¢fines

a standard pffoceduretonormalize the condition of the geotextile for testing purposes.

6.4 Speci|men condition

The specimens shall be clean, free from surface deposits and without visible damage or folding marks.

7 Procedure

7.1 Determine and record the mass of the dry specimen to the nearest 0,1 g. The specimen is considered
dry when there is a reduction in mass of less than 0,1 % between consecutive measurements with a time
interval of 600 s. Drying should be carried out at a temperature of 70 °C or less, if the temperature affects
the material.

7.2 Place the specimen under water containing 0,1 % volume non-ionic surfactant at laboratory
temperature, gently stir to remove air bubbles and leave to saturate for atleast 12 h.

© ISO 2019 - All rights reserved
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7.3 Remove the specimen from water and place it flat and without tension in the clamping device. Place
the clamping device on the sieving apparatus. The specimen should be horizontal to avoid accumulation
of granular material at one location on the specimen. The specimen should be secured in such a way that
the granular material cannot pass between the specimen and the side of the sieve during testing by using
sealant.

7.4 Determine the dry mass of the granular material to a maximum permissible measurement error of
+0,1 g. Prepare granular material for each specimen, to achieve a mass equivalent to (7,0 + 0,1) kg/m? of
exposed sieving area.

fal 1l 1 b L | 1 4l .
7-5 OpPITAdU LT gl dluldl IIIdlClIdlI TVTIIy UII'UIC SPTUITIICIL.

7.6 | Open the water supply and spray water uniformly over the whole specimen. Adjust the water flow
with|a regulating valve to ensure that granular particles are completely wetted, (but'do npt allow the
watefr level to rise above the granular material.

Adjupt the water supply in order to avoid standing water.
7.7 | Switch on the sieving device and slowly adjust the amplitude to«l,5 mm (3 mm swing height).

7.8 | Collect the granular material which passes through the sgecimen in the collecting deyice with the
filter] paper.

7.9 | After asieving time corresponding to 600 s, switch off the sieving device and turn off the yater supply.
7.10| Collect the specimen together with any retained granular material without losing any particles.

7.11| Dry, separately, the passed granular<materials (see 7.8) and the specimen with the retained
granfilar material (see 7.10).

7.12| Obtain the dry mass of the retained granular material by weighing the specimen copntaining the
retained granular material and, subtracting the dry mass of the specimen. Determine the dry mass of the
retaihed granular material and-the dry mass of the passed granular material to a maximunh permissive
meagurement error of +/-0,1-g. If the total mass of the retained and passed granular matefial deviates
more¢ than 1 % from thecinitial total dry mass, the test is invalid and shall be repeated.

7.13| Repeat 7.1 te Z/12 until three of the five specimens have been tested.

7.14| If any ofthe masses of granular materials passing through the specimen varies from th average by
morg thamd5 %, then the two remaining specimens shall be tested.

7.15"Fabutatethe-initiatamount Ufgl anutarmatertatthemateriat pdbde andretatmedandtalculate the
percentages in mass of material passed and lost as indicated in Table 1. Combine the granular material
passed through the individual specimens and determine the particle size distribution. The granular
material lost during the analysis has to be less than 1 %.

NOTE After selection of the required successive sieves as given in ISO 565, size R 20 (see Annex A), guidance
for the determination of the particle size distribution of the granular material by sieving is given in ISO 2591-1.
An example is given in Annex B with values in Table B.2 and the obtained curve in Figure B.2.

© IS0 2019 - All rights reserved 7
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Table 1 — Typical data sheet for three or five specimens

Product designation: Date:
Sample designation:
Specimen Granular material Lost gral_lular Passed gr:imular p- p;
material material |l_7_P | e
i
100[(D)-(2)-(3)1/(M)| 100[(2) / (1] x 100
g % % % %
Initial Passed Retained
(1) (2) (3)
1 b=
2 py=
3 p3=
4 Py =
5 ps=
Total Mean p=
If maximum ‘ P —_p,- x 100 < 15 %, then the data from the three specimens are acceptable.
p
If maximum P —_P,- x 100 = 15 %, then two more specimens shall betested.
p
7.16 If the[amount of the passed granular material of thre€sspecimens is less than 30 g, thg two
remaining specimens shall be tested and Table 1 completed:ilf the additional testing does not prgduce
the required amount of passed granular material, no opening size can be reported.
NOTE If the range of Oy is known, selecting the three nearest sieve sizes at either side of Oy is sufficient for
the determinption of Og,.
8 Calculation and expression of results
8.1 Plot the cumulative percentage-of-the passed granular material against the corresponding siev¢ size
on a semi-logarithmic scale (see Eigure B.2). Determine dq, by either mathematical or graphical medns.
8.2 The dharacteristic opening size, Oy, of the geotextile or geotextile-related product ynder
examination] is equal to dgp/0f the particle size distribution curve of the passed granular materidl, i.e.
09 = dgq.
9 Testreport
The test reportshait inciude the folfowing information:
a) reference to this document, i.e. ISO 12956:2019;
b) the testing laboratory and, if required, the testing operator;
c) adescription of the tested geotextile or geotextile-related product in accordance with ISO 10320;
d) details of apparatus used, including a sketch or a drawing (if required);
e) the exposed specimen area,
f) the nature (sand, crushed sand particles, glass beads), and whole particle size distribution curve
for the granular material used; give C;
8 © IS0 2019 - All rights reserved
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g) for each specimen, the dry mass of initial granular material, of passed and retained granular
material and the percentage lost and passed granular material (see Table 1 and/or Table B.2);

h) the particle size distribution curve of the granular material passing the specimens (see example in
Annex B) and, if required, the percentage of each fraction of the total granular material analysis,
the percentage of loss granular material during the sieving;

i) the characteristic opening size, Oq, of the specimens;
j) any deviation from the test method described in this document;

k) any anomaly in the behaviour of the specimens.

© IS0 2019 - All rights reserved 9
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Annex A
(normative)

Mesh sizes

Table A.1 — Mesh sizes of sets of test sieves in accordance with ISO 565, size R 20

pm mm

20 80 280 1,00 3,55 12,5 45,0
25 90 315 1,12 4,00 14,0 50,0
28 100 355 1,25 4,50 16,0 56,0
32 112 400 1,40 5,00 18,0 63,0
36 125 450 1,60 5,60 20,0 71,0
40 140 500 1,80 6,30 22,4 80,0
45 160 560 2,00 7,10 25,0 90,0
50 180 630 2,24 8,00 28,0 100
56 200 710 2,50 9,00 31,5 112
63 224 800 2,80 10,0 35,5 125
71 250 900 3,15 K2 40,0

© ISO 2019 - All rights reserved
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Example of the determination of the characteristic opening size
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Figure B.1 — Example of particle size distribution curve and optimized cur

0,1

ange of measurable Oqy values.

1,000

TableB.1 — Particle size analysis of the granular material used

Sieving analysis

10,4

00 X

Sieve size Cumulative Sieve size Cumulative Sieve size Cumulative
percentage percentage percentage
um % pum % pum %
63 160 400
71 31,9 180 53,9 450
80 200 500 75,9
90 39,0 224 560
100 250 63,0 630
112 43,9 280 710
125 315 1000 94,9
140 49,6 355 2000 100

The amounts of granular material passed through three specimens are given in Table B.2. From the
relation between the mean percentage of passed granular material and Oq (see Figure B.2), Oy is
found to be about 200 pm. The sieves are then selected from both sides of the expected Oy value. These
sieve sizes are 250 um, 224 pm, 200 pm, 180 pm, 160 um and 140 pm (see Annex A).

© IS0 2019 - All rights reserved
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Table B.2 — Sieve analysis of the granular material that passed through the specimens

. . Cumulative Cumulative
Mass sieve and Retained
Si . Mass empty mass passed percentage
ieve opening . granular granular
sieve . . granular passed granular
material material . .
material material
Hm g g g g %
Bottom 2 561,65 2 643,39 81,74
140 553,48 562,99 9,51 81,74 72,5
160 556,23 564,41 8,18 91,25 80,9
180 244,90 201,93 6,95 99,43 00,4
200 562,64 567,51 4,87 106,38 94,4
224 562,64 563,65 1,01 111,25 98,7
250 563,01 563,50 0,49 112,26 99,6
Total 112,75 112,75 100,0

If the total mass of the material used for the sieve analysis is 113,01 g, the granular material lost dyring
the analysis|is (113,01 - 112,75)/113,01 x 100 = 0,23 %, which is less than the maximum acceptable|limit
of 1 %, and the test is valid. The cumulative percentage of the passed granular material plotted agpinst
the corresppnding sieve size is shown in Figure B.2. From this curve, ifdis seen that the charactefistic
opening siz¢ Oqy = 186 um.

Y

100 /,.

95

\..

90

\

85

‘I—\

80

75 1

70

\

I it ECTTETE SR

10 100 1000 X

Key

X  diametei(un)
Y cumulative percentage passed (%)
a d90 = 186 IJ.m.

Figure B.2 — Cumulative curve of the granular material passed through the
specimens and determination of Oy,
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