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These National Standards of Canada are
hereby withdrawn due to limited use and
support for their revision. This withdrawal
notice removes all remaining standards in
the series. 

 Ces Normes nationales du Canada sont 
retirées par le présent avis en raison de leur 
utilisation limitée et du manque de support 
pour leur révision. Cet avis de retrait 
supprime toutes les normes restantes de la 
présente série. 

The Standards Council of Canada requires
that accredited Standards Development
Organizations, such as the CGSB, regularly
review a consensus Standard to determine
whether to re-approve, revise or withdraw.
The review cycle is normally five years from 
the publication date of the latest edition of
the Standard.  

 Le Conseil canadien des normes exige que 
les organismes accrédités d'élaboration de 
normes, tel que l’ONGC, effectue 
régulièrement un examen des normes 
consensuelles afin de déterminer s’il y a lieu 
d’en renouveler  l’approbation, de les 
réviser ou de les retirer. Le cycle d’examen 
d’une norme est généralement de cinq ans 
à partir de la date de publication de la 
dernière édition de celle-ci.  

The information contained in these
Standards was originally developed
pursuant to a voluntary standards
development initiative of the CGSB. The
information contained therein may no
longer represent the most current, reliable,
and/or available information on these
subjects. CGSB hereby disclaims any and 
all claims, representation or warranty of
scientific validity, or technical accuracy
implied or expressed respecting the
information therein contained. The CGSB
shall not take responsibility nor be held
liable for any errors, omissions,
inaccuracies or any other liabilities that may
arise from the provision or subsequent use

 L’information contenue dans ces normes a 
été élaborée initialement en vertu d’une 
initiative volontaire d’élaboration de normes 
de l’ONGC. Elle peut ne plus représenter 
l’information disponible et/ou l’information la 
plus actuelle ou la plus fiable à ce sujet. 
L’ONGC décline par la présente toute 
responsabilité à l’égard de toute affirmation, 
déclaration ou garantie de validité 
scientifique ou d’exactitude technique 
implicite ou explicite relative à l’information 
contenue dans ces normes. L’ONGC 
n’assumera aucune responsabilité et ne 
sera pas tenu responsable quant à toute 
erreur, omission, inexactitude ou autre 
conséquence pouvant découler de la 
fourniture ou de l’utilisation subséquente de 
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of such information.  cette information.  

Copies of withdrawn standards are
available from the CGSB Sales Centre by
telephone at 819-956-0425 or 1-800-665-
2472, by fax at 819-956-5740, by Internet
at www.tpsgc-pwgsc.gc.ca/ongc-
cgsb/index-eng.html, by e-mail at 
ncr.CGSB-ONGC@tpsgc-pwgsc.gc.ca or
by mail at Sales Centre, Canadian General
Standards Board, 11 Laurier Street,
Gatineau, Canada K1A 1G6. 

 Des copies des normes retirées peuvent 
être obtenues auprès du Centre des ventes 
de l’ONGC. Il suffit d’en faire la demande 
par téléphone au 819-956-0425 ou 
1-800-665-2472, par télécopieur au 819-
956-5740, par Internet à : 
www.tpsgc-pwgsc.gc.ca/ongc-cgsb/index-
fra.html, par courriel à ncr.CGSB-
ONGC@tpsgc-pwgsc.gc.ca, ou par courrier 
adressé au Centre des ventes, Office des 
normes générales du Canada, 11, rue 
Laurier, Gatineau, Canada  K1A 1G6. 
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The CANADIAN GENERAL STANDARDS BOARD (CGSB), 
under whose auspices this standard has been developed is a 
government agency within the Federal Department of Supply and 
Services. CGSB is engaged in the production of voluntary 
standards in a wide range of subject areas through the media of 
standards committees and the consensus process. The standards . 
committees are composed of representatives of relevant interests 
including producers, consumers and other users, retailers, 
governments, educational institutions, technical, professional and 
trade societies, and research and testing organizations. Any given 
standard is developed on the consensus of views expressed by 
such representatives. The Minister's Advisory Council on CGSB 
reviews the results of the consensus process. 

CGSB has been accredited by the Standards Council of Canada as 
a national standards-writing organization. The standards that it 
develops and offers as National Standards of Canada conform to 
the criteria and procedures established for this purpose by the 
Standards Council of Canada. In addition to standards it publishes 
as national standards, CGSB produces standards to meet particular 
needs, in response to requests from a variety of sources in both the 
public and private sectors. Both CGSB standards and national 
standards developed by CGSB are developed in conformance with 
the policies described in the Policy Manual for the Development 
and Maintenance of Standards by CGSB. 

CGSB standards are subject to review and revision at any time, so 
as to ensure that they keep abreast of technological progress. 
Suggestions for their improvement, which are always welcome, 
should be brought to the notice of the standards committees 
concerned. Changes to standards are issued either as separate 
amendment sheets or in new editions of standards. 

An up-to-date listing of CGSB standards, including details on 
latest issues and amendments, and ordering instructions, will be 
found in the CGSB Catalogue, which is published annually and is 
available without charge upon request. 

Although the intended primary application of this standard is 
stated in its Scope, it is important to note that it remains the 
responsibility of the users of the standard to judge its suitability 
for their particular purpose. 

Many tests required by CGSB standards are inherently hazardous. 
CGSB neither assumes nor accepts any responsibility for any 
injury or damage that may occur during or as the result of tests, 
wherever performed. 

CGSB takes no position respecting the validity of any patent 
rights asserted with any item connected with this standard. Users 
of this standard are expressly advised that determination of the 
validity of any such patent rights are entirely their own 
responsibility. 

Further information on CGSB and its services and standards may 
be obtained from: 

The Manager 
Marketing and Sales Services 
Canadian General Standards Board 
Ottawa, Canada 
KIA IG6 

The STANDARDS COUNCIL OF CANADA is the co-ordinating 
body of the National Standards System, a federation of 
independent, autonomous organizations working towards the 
further development and improvement of voluntary 
standardization in the national interest. 

The principal objectives of the Council are to foster and promote 
voluntary standardization as a means of advancing the national 
economy, benefiting the health, safety and welfare of the public. 
assisting and protecting the consumer, facilitating domestic and 
international trade, and furthering international co-operation in the 
field of standards. 

A National Standard of Canada is a standard which has been 
approved by the Standards Council of Canada and one which 
reflects a reasonable agreement among the views of a number of 
capable individuals whose collective interests provide, to the 
greatest practicable extent, a balance of representation of 
producers, users, consumers and others with relevant interests, as 
may be appropriate to the subject in hand. It normally is a 
standard that is capable of making a significant and timely 
contribution to the national interest. 

Approval of a standard as a National Standard of Canada indicates 
that a standard conforms to the criteria and procedures established 
by the Standards Council of Canada. Approval does not refer to 
the technical content of the standard; this remains the continuing 
responsibility of the accredited standards-writing organization. 

Those who have a need to apply standards are encouraged to use 
National Standards of Canada whenever practicable. These 
standards are subject to periodic review; therefore, users are 
cautioned to obtain the latest edition from the organization 
preparing the standard. 

The responsibility for approving National Standards of Canada 
rests with the: 

Standards Council of Canada 
45 O'Connor Street 
Suite 1200 
Ottawa, Ontario 
KIP 6N7 

to order CG§B Publications: 

by Telephone- (613) 941-8703 or 
1-800-665-CGSB 
(Canada only) 

by Fax 

by Mail 

in Person 

(613) 941-8705 

CGSB Sales Centre 
Ottawa, Canada 
KIA IG6 

Suite 1402 
222 Queen Street 
Ottawa, Ontario 
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National Standard of Canada 

CG§a METHODS OF TESTING GEOSYNTHETICS CAN/CGSB-148.1 

Ottawa 
Canada 
K1A 1G6 Geotextiles - Filtration Opening Size No. 10-94 

1. PURPOSE AND SCOPE 

1.1 This method is used to determine the Filtration Opening Size (FOS) of woven, knitted and non-woven geotextiles 
but it is particularly recommended for non-woven geotextiles. 

1.2 This method can be used to measure the FOS of all types and thicknesses of geotextiles with pore dimensions 
ranging from 40 to 800 J.Lm. 

1.3 The testing and evaluation of a product against this method may require the use of materials and/or equipment that 
could be hazardous. This document does not purport to address all the safety aspects associated with its use. Anyone 
using this method has the responsibility to consult the appropriate authorities and to establish appropriate health and 
safety practices in conjunction with any existing applicable regulatory requirements prior to its use. 

2. PRINCIPLE 

2.1 The Filtration Opening Size (FOS) of a geotextile is determined from the gradation of glass beads which have 
passed through the geotextile under the action of waterflow resulting from the immersion and withdrawal of the 
geotextile in a water tank. The geotextile specimen is secured at the bottom of a cylindrical basket. Testing glass 
beads are placed on the geotextile surface and the system is mechanically or electrically driven in and out of water 
contained in a tank. The value of the Filtration Opening Size is the 95% (by mass) bead diameter of glass beads 
which has passed through the geotextile under the hydrodynamic action. 

3. APPLICABLE PUBLICATIONS 

3.1 The following publications are applicable to this method: 

3.1.1 Canadian General Standards Board (CGSB) 

CAN/CGSB-4.2 - Textile Test Methods: 

No. 2 - Conditioning Textile Materials for Testing 

CAN/CGSB-148.1 -Methods of Testing Geosynthetics: 

No. 1/ISO 9862 - Geotextiles - Sampling and Preparation of Test Specimens 

No. 2 - Geotextiles - Mass per Unit Area 

No. 3 - Geotextiles - Thickness. 

3.2 Reference to the above publications is to the latest issues, unless otherwise specified by the authority applying this 
method. The sources of these publications are shown in the Notes section. 

4. DEFINITIONS 

4.1 For the purpose of this method, the following definitions shall apply: 

4.1.1 Geotextile: A permeable textile product which, when used in association with soil, has the ability to separate, filter, 
reinforce or drain. 

4.1.2 Filtration Opening Size (FOS): The 95% (by mass) bead diameter of testing glass beads which has passed through 
the geotextile under the action of water following a specified hydrodynamic sieving procedure. 
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4.1.3 Thickness, Nominal t.: The distance between the upper and lower surfaces of a geotextile under a pressure of 2 kPa. 

4.1.4 Descriptions of terms specific to this method: 

4.1.4.1 d9s: The bead diameter corresponding to 95% finer on the cumulative bead-size distribution curve. 

4.1.4.2 Coefficient of Uniformity, C.: The ratio dt;Oid 10, where d60 and d 10 are the bead diameters corresponding to 60% and 
10% finer on the cumulative bead-size distribution curve, respectively. 

5. APPARATUS 

5.1 The apparatus used is shown in Figure 1 and schematically represented in Figure 2. 

5.2 The testing device is comprised of four plastic cylinders with open ends (1) of 300 mm inside diameter and of 
150 mm height, fixed vertically on a frame (2). This frame is connected to a mechanical or electrical device (3) that 
permits the cylinders to be immersed into and then withdrawn from water contained in tanks located under each of 
the baskets. 

5.3 Each geotextile specimen (4) is placed between two 10 mm mesh grids (5) which prevent deformation of the 
specimen under the immersion and withdrawal actions. 

5.4 The geotextile specimen and its grids are locked at the bottom of each cylinder by flanges (6) to prevent any testing 
beads from passing between the specimen and the wall of the cylinder. 

5.5 The cylinder is plunged into the water tank (7) for a period of time that is needed to produce water penetration to a 
depth of 100 mm of water over the geotextile specimen during the immersion period. 

5.6 The withdrawal period must be long enough to ensure that the cylinder empties, i.e. there is no water above the 
geotextile specimens. 

5.7 The apparatus must be designed to ensure that during the withdrawal period, all of the water draining from any one 
cylinder falls into its associated tank to avoid the loss of beads. 

5.8 The minimum number of immersion-withdrawal cycles for each test must be 1000. 

6. SELECTION OF GLASS BEADS 

6.1 Each of the four baskets is partially filled with a well graded glass beads mixure with a maximum bead size greater 
than twice the expected Filtration Opening Size of the geotextile and with a coefficient of uniformity, c. greater 
than 4. 

6.2 A mass of 5.65 ± 0.05 kg of dry glass beads per square metre of the specimen area being tested is placed on the 
specimen. 

6.3 Follow the procedures of par. 8.1 to 8.1 0, except that only the mass of the collected and dried beads is measured. If 
the mass of collected beads is less than 50 g, a second (finer) gradation of glass beads has to be selected according to 
a new estimation of Filtration Opening Size. The selection should be done according to recommendations presented 
in par. 6.1 . Repeat the procedure until at least 50 g of beads are collected in the water tank. 

7. TEST SPECIMENS 

7.1 The selection of the four specimens shall be performed in accordance with CAN/CGSB-148.1 No. 1/ISO 9862. 

7.2 The specimens can be conditioned in accordance with CAN/CGSB-4.2 No. 2. This procedure is intended to permit 
the relaxation of the geotextile but is not mandatory since the geotextiles will be immersed in water during the test. 

7.3 The size of the circular specimens should be equal to or slightly smaller than the external diameter of the flanges 
installed at the bottom of each basket. Also, small holes must be made near the edge of the circular specimen to 
permit the insertion of bolts to tighten both flanges. These holes must have a diameter slightly greater than the bolt 
diameter so that the geotextile specimen is not distorted during installation. 
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8. PROCEDURE 

8.1 Determine the thickness and the mass per unit area of each specimen in accordance with CAN/CGSB-148.1 Nos. 2 
and 3. 

8.2 Install the geotextile specimens (4) between the two grids (5) at the base of each basket and clamp the two flanges 
(6) to ensure watertightness. Caution must be taken to ensure that the structure of the geotextile specimens is not 
altered during the installation procedure. 

8.3 Weigh the necessary quantity, 5.65 kg/m2, of air-dry glass beads for each cylinder and place the beads on the 
geotextile specimen. 

8.4 Position the apparatus frame (2) at its upper location and attach the cylinders (1) to the frame. 

8.5 Fill the tanks (7) with tap water at a temperature of 20°C to the height necessary to have the desired 100 mm depth 
of water penetration in the cylinders (1). 

8.6 Position each water tank (7) under its corresponding cylinder (1 ). 

8.7 Set the total number of cycles, the immersion time, the withdrawal time on the timer (8), and start the test by 
actuating the mechanical or electrical device (3 ). 

8.8 After two cycles, verify the immersion and withdrawal time. The immersion period shall be long enough to ensure 
that the cylinder fills to 100 mm of cylinder height. The withdrawal period should be such that, at the end of each 
draining period, there is no water above the geotextile specimens. 

8.9 Repeat par. 8.8 after 10 and 20 cycles and adjust times as necessary. 

8.10 At the end of the test (par. 5.8), allow for the settlement of beads in the water tank (7). Collect and dry the beads 
which have passed through specimens. The beads which have passed through each specimen are collected separately 
and gradation tests undertaken to obtain the particle size distribution for each specimen tested. 

9. CALCULATIONS 

9.1 Plot the complete gradation curve obtained from the fraction of glass beads recovered from each tank. 

9.2 Determine graphically the d9s of the gradation curve expressed in micrometers as shown in Figure 3 (in this 
example, a well-graded curve). 

9.3 The geotextile Filtration Opening Size (FOS) is the d95 as graphically determined in par. 9.2. 

10. ACCURACY AND PRECISION 

10.1 The accuracy of this testing procedure can range between 10 and 30% resulting from the fluctuation of geotextile 
characteristics from one specimen to another. 

10.2 Data obtained during an interlaboratory test program indicated that an inherent variability of 70% could be expected 
between different apparatus. 

11. REPORT 

11 .1 Tabulate the following data for each geotextile specimen tested: 

Identification 

Nominal thickness 

Mass per unit area 

Surface area tested. 

11.2 Report the gradation curve of testing glass beads: 
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11.3 Report the number of cycles used in the test, the immersion time and the withdrawal time. 

11.4 Report for each specimen: the mass of the testing beads placed on the specimen and the mass of the beads passing 

through the specimen. 

11.5 Report and plot for each specimen the granulometric curve obtained, indicating graphically the d9s on the figure. 

11.6 Report the Filtration Opening Size (FOS) in micrometers for each specimen and the average FOS for the four 

specimens tested. 

12. NOTES 

12.1 Significance and Use 

12.1.1 The characteristic opening size of non-woven geotextiles must be determined using an indirect method such as this 
one. The FOS can be related to filtration criteria. 

12.1.2 The significance of the method is that measurements have been performed successfully on materials with pore sizes 

between 40 to 800 ~m. 

12.2 Source of Referenced Publications - The publications referred to in par. 3.1.1 may be obtained from the 
Canadian General Standards Board, Sales Centre, Ottawa, Canada KIA 1G6. Telephone (613) 941-8703 or 

1-800-665-CGSB (Canada only). Fax (613) 941-8705. 
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FIGURE 1 

Photograph of FOS Apparatus 
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FIGURE 2 

Schematic of FOS Apparatus 
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FIGURE 3 

FOS Determination from Granulometric Curve of Recovered Glass Beads 
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