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Geosynthetics Sectional Committee, TXD 30 

FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 

the Geosynthetics Sectional Committee had been approved by the Textile Division Council. 

Using a geotextile as a medium to retain soil particles necessitates compatibility between it and the adjacent soil. 

This test method is used to indicate the apparent opening size of a geotextile, which reflects the approximate 

largest opening dimension available for soil to pass through. 

This standard was first published in 1995. This revision has been made in the light of experience gained since its 

last revision and to incorporate the following major changes: 

a) Title of the standard has been modified;

b) References to Indian Standard have been updated;

c) Amendment No. 1 has been incorporated in the standard;

d) Requirement for mechanical shaker has been modified;

e) Requirement for flexible rubber template used for tracing a line on the geotextile sample has been given;

f) Procedure for preparation of test specimen has been modified; and

g) Detailed method of AOS calculation by means of plotting ‘percentage passing’ versus ‘bead/particle

size’ has been specified.

In this revision, considerable assistance has been derived from ASTM D 4751-16 'Standard test method for 

determining apparent opening size of a geotextile', issued by the American Society for Testing and Materials, 

USA.  

The composition of the Committee responsible for the formulation of this standard is given in Annex B. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 

calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical 

values (second revision)’. 



Indian Standard 

GEOTEXTILES — METHOD FOR DETERMINATION OF 

APPARENT OPENING SIZE BY DRY SIEVING TECHNIQUE 

( First Revision ) 

1 SCOPE 

This standard specifies method to determine 

apparent opening size (AOS) by dry sieving by dry-

sieving glass beads or graded sand particles through 

a geotextile. This method is suitable for AOS 60 

microns and above. 

2 REFERENCES 

The standards given below contain provisions which 

through reference in this text, constitute provisions 

of this standard. At the time of publication, the 

editions indicated were valid. All standards are 

subject to revision, and parties to agreements based 

on this standard are encouraged to investigate the 

possibility of applying the most recent edition of 

these standards: 

IS No. Title 

IS 460 Test Sieves — 

Specification  

   (Part 1) : 2020 Wire cloth test sieves 

(fourth revision) 

   (Part 2) : 2020 Perforated plate test sieves 

(fourth revision) 

   (Part 3) : 2020 Methods of examination of 

apertures of test sieves 

(fourth revision) 

IS 6359 : 2023 Method for conditioning of 

textiles (first revision) 

IS 13321 (Part 1) : 

2022 

Geosynthetics: Part 1 

Terms and definitions 

3 TERMINOLOGY 

For the purpose of this standard definitions as given 

in IS 13321 (Part 1) shall apply.  

4 PRINCIPLE 

A specimen of geotextile is placed in a sieve frame 

and sized glass beads or graded sand particles are 

placed on the geotextile surface. The geotextile and 

frame are shaken so that the jarring motion will 

induce the glass beads or graded sand particles to 

pass through the test specimen. The procedure is 

repeated on the same specimen with various size 

glass beads or graded sand particles until its apparent 

opening size has been determined. 

5 APPARATUS 

5.1 Mechanical Sieve Shaker 

A mechanical sieve shaker, if used, shall impart a 

vertical, or lateral and vertical, motion to the sieve, 

causing the particles thereon to bounce and return so 

as to present different orientations to the sieving 

surface. The sieve shaker should be a constant 

frequency device utilizing a tapping arm to impart 

the proper motion to the glass beads. 

NOTE — Care should be given to the cork or rubber contact 
point on shakers when the vertical motion comes from an 

arm striking the cork or rubber. Excessive wear on cork or 

rubber could affect the motion imparted to the glass beads 
or graded sand particles, and therefore the test results. 

5.3 Spherical glass beads or graded sand particles, 

in size fractions in accordance with Table 1. It is 

only necessary to have on hand the glass beads or 

graded sand particles size fractions necessary for 

the range of geotextiles for which testing is 

anticipated. The sizing of all glass beads or graded 

sand particles shall be verified prior to each use by 

sieving on the pairs of selves shown in Table 1. 

Prepare at least 50 g of each size glass beads or 

graded sand particles to be used prior to beginning 

the test. 

5.4 Balance — having a capacity adequate for the

mass of samples anticipated and accurate to 

± 0.05 g.  

5.5 Static Elimination — to prevent the

accumulation of static electricity when the beads 

arc shaken on the surface of geotextile. 

Commercially available devices or 'anti-static' 

sprays are acceptable.  

5.6 Drying Oven 

5.7 Pan, for Collecting Sieved Beads or Graded 

Sand Particles 

5.8 Flexible Rubber Template 

Either a square shaped flexible rubber template with 

a 203 mm diameter hole cut in it, or a 203 mm 

diameter template, constructed from a durable, yet 

flexible material such as rubber or neoprene. This 

template is used to trace the 203 mm diameter circles 

on the geotextile fabric for mounting into the sieves 

described in 5.2. 

5.2 Pan — Cover and 200 mm diameter sieves. 
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Table 1 Glass Bead or Graded Sand Particles Sizes 

(Clause 5.3) 

Sl No. Bead or Sand Particle Size Range Bead or Sand Particle 

Size Designation  

IS Sieve 

mm 

Passing IS Sieve, 

mm 

Retained IS Sieve, 

mm 

(1) (2) (3) (4) 

i) 2.0 1.70 1.7 

ii) 1.4 1.18 1.18 

iii) 1.00 0.850 0.850 

iv) 0.710 0.600 0.600 

v) 0.500 0.425 0.425 

vi) 0.355 0.300 0.300 

vii) 0.250 0.212 0.212 

viii) 0.180 0.150 0.150 

ix) 0.125 0.106 0.106 

x) 0.090 0.075 0.075 

6 PREPARATION OF TEST SPECIMEN 

6.1 Cut five specimens from each swatch in the 

laboratory sample with each specimen being cut to 

fit the appropriate specimen holder. Cut the 

specimens from a single swatch spaced along a 

diagonal line on the swatch.   

6.2 Weigh the specimens and then submerge them in 

distilled water for 1 hour at the standard atmosphere 

specified in IS 6359. 

6.3 Bring the specimen to moisture equilibrium 

condition at ambient temperature. The drying 

process may be accelerated with the use of fan. The 

specimen shall not be dried in oven or by exposing 

them to elevated temperature.  

7 PROCEDURE 

7.1 Carryout the test at the standard atmosphere for 

testing textiles in such a manner that static electricity 

is prevented from affecting test results. If standard 

atmosphere cannot be maintained and static 

electricity is observed, any of the following methods 

may be used to prevent static electricity.  

7.1.1 Install static eliminating devices equally 

spaced along the circumference of sieve and one on 

centre of cover, or  

7.1.2 Apply commercially available 'anti-static' 

spray uniformly to the geotextile.  

7.2 Secure the geotextile between two sieves. It is 

important that the geotextile be supported so that it 

is light, without wrinkles or bulges. The geotextile 

shall not be stretched or deformed such that it 

changes or distorts the openings in the fabric. Two 

systems may be used to secure the geotextile sample.  

7.2.2 Secure with the perimeter seal device inside 

sieve frame. 

NOTE — For knitted sock geotextiles, some manipulation 

of the specimens may be necessary to ensure that the 

marked out circle is fitted to the sieve frame properly. 

7.3 Prior to each use, sieve the glass beads or graded 

sand particles in the laboratory to verify size of 

beads or sand particles. 

7.4 Start with the smallest diameter glass beads or 

graded sand particles that will be tested. Place 50 g 

of one size glass beads or graded sand particles on 

the centre of the geotextile.  

7.5 Place cover and pan on sieve frame and place in 

shaker. Shake the sieve horizontally as well as 

vertically for 10 min.  

7.6 Place the glass beads or graded sand particles 

still on the surface of the specimen in a pan and 

weigh. Include beads or sand particles that fall off as 

a result of turning the specimen over and lapping the 

rims of the sieves.  

NOTE — The step provides information concerning the 
amount of glass beads or graded sand particles trapped 

within the geotextile and the amount of any glass beads or 

graded sand particles lost during testing  

7.7 Weigh the glass beads or graded sand particles 

that pass through the specimen, and record data on 

a worksheet (see Annex A for a sample worksheet 

which can be used to record the desired 

information).  

7.8 Repeat 7.3 through 7.7 using the next larger 

bead size or sand particle fraction. Repeat the trial 

using successively larger bead size fractions until 

the weight of beads passing through the specimen is 

5 percent or less. Perform the trials such that the 

IS 14294 : 2024

2

7.2.1 Wedge between two sieve frames. 



percent passing decreases from a value greater than 

5 percent to a value less than or equal to 5 percent.  

NOTE — All size are sieved through a single specimen of 

geotextile. Geotextile variability would make it difficult to 
obtain consistent results by sieving each size through a 

separate specimen  

7.9 Repeat 7.2 to 7.8 for all five specimens. 

8 CALCULATIONS 

8.1 For each size of glass beads or graded sand 

particle tested with each specimen, compute to the 

nearest percent the glass beads or graded sand 

particles passing through the specimen using the 

following equation:  

B = 100 P/T 

where 

B = beads, percent, passing through specimen; 

P = mass, g, of glass beads in the pan; and  

T = total, g, mass of glass beads used.  

8.2 Record calculations and percent glass beads or 

graded sand particles passing (see Annex A).  

8.3 Assign the AOS for each specimen as the size 

designation in millimetres (see 5.3) of the glass 

beads or graded sand particles of which 5 percent or 

less pass. These AOS values are in millimetres, and 

are taken from the ‘bead or sand particle size 

designation’ column of Table 1. 

8.5 Determine the AOS for the sample by averaging 

the AOS values of the five specimens.  

9 PLOTTING 

9.1 It is often desirable due to variability among 

the five test specimen results to determine the AOS 

value by plotting the percentage of beads passing the 

specimen versus the bead size used for each 

specimen. When plotting is desirable proceed as 

follows: 

9.1.1 For each specimen, plot the values of percent 

passing (ordinate) versus bead or particle size, mm 

(Abscissa) on semi-log graph. Draw a straight line 

connecting the two data points representing the 

bead sizes that are immediately on either side of the  
5 percent passing ordinate. The particle size in 

millimetres (Abscissa) at the intersection of the 

straight line plotted and the 5 percent passing 

ordinate is the AOS of the specimen in millimetres, 

that is the theoretical bead or particle size that would 

result in exactly 5 percent passing of the specimen. 

9.1.2 Determine the sample AOS, in millimetres, 

by averaging the five AOS values obtained by the 

graphical interpolation in 9.1.1. 

10 REPORT 

Report shall include the following information: 

a) IS number of the method followed for

testing;

b) Glass bead or graded sand particle size

range (in millimetres ) used;

c) Plots of glass bead/graded sand particle 
size versus percentage beads/particle 
passing for each specimen, if required (as 
described in 9);

d) The average apparent opening size (AOS =

O95) in millimetres;

e) When requested, AOS in terms of sieve

number, that is, having nominal openings,

in millimetres, next larger than or equal to

the AOS, in millimetres; and

f) Deviation, if any.
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 ANNEX A 

(Clauses 7.7 and 8.2)  

SAMPLE WORKSHEET FOR DETERMINATION OF APPARENT OPENING SIZE OF GEOTEXTILE 

*F = Frame 

G = Geotextile 

Sl No. Range 

(mm) 

 IS Sieve 

Minimum 

Dia 

 (mm) 

Wt 

 F + G* 

W/Glass 

Beads or 

Sand 

Particles 

Wt 

F + G 

Wt 

Glass 

Beads or 

Sand 

Particles 

Percentage 

Retained 

Wt 

Pan 

+ Glass 

Beads or 

Sand 

Particles 

Wt 

Pan 

Wt 

Passing 

Glass 

Beads or 

Sand 

Particles 

Percentage 

Passing 

Wt. 

F + G 

Before 

Test 

Wt. 

F + G 

After 

Test 

Wt. Retained 

in Geotextile 

Percentage 

Retained in 

Geotextile 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)  (11)  (12)  (13)  (14)  (15)  

i) 2.0 to 1.70 1.70 

ii) 1.4 to 1.18 1.18 

iii) 1.0 to 0.850 0.850 

iv) 0.710 to 0.60 0.600 

v) 0.50 to 0.425 0.425 

vi) 0.355 to 0.30 0.300 

vii) 0.25 to 0.212 0.212 

viii)  0.18 to 0.15 0.150 

ix)    0.125 to 0.106 0.106 

x) 0.09 to 0.075 0.075 
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ANNEX B

(Foreword) 

COMMITTEE COMPOSITION 

Geosynthetics Sectional Committee, TXD 30 

Organization Representative(s) 

The South India Textile Research Association Council, 

Coimbatore 

DR A. N. DESAI (Chairperson) 

Ahmedabad Textile Industry’s Research Association, 

Ahmedabad 

SHRIMATI DEEPALI PLAWAT 

SHRI JIGAR DAVE (Alternate) 

Andhra University, Visakhapatnam PROF K. RAJAGOPAL 

Best Geotechnics Pvt Ltd, Mumbai SHRI SATISH NAIK 

Central Coir Research Institute, Alappuzha DR SHANMUGASUNDARAM O. L. 

SHRIMATI SUMY SEBASTIAN (Alternate) 

Central Road Research Institute, New Delhi DR P. S. PRASAD 

DR PARVATI G. S. (Alternate) 

Central Soil and Materials Research Station, New Delhi DR R. CHITRA 

DR MANISH GUPTA (Alternate) 

Charankattu Coir Mfg Co (Pvt) Ltd, Shertallai SHRI C. R. DEVRAJ 

    SHRI C. D. ATHUL RAJ (Alternate) 

Department of Jute and Fibre Technology, Kolkata DR SWAPAN GHOSH 

DR A. K. SINGHO (Alternate) 

DKTE Centre of Excellence in Nonwovens, Ichalkaranji DR SHIRISH KUMAR VHANBATTE 

Ganga Flood Control Commission, Patna SHRI S. K. RAJAN 

SHRI N. N. SHANKAR (Alternate) 

Garware Technical Fibers Ltd, Pune SHRI TIRUMAL KULKARNI 

SHRI RAJENDRA GHADGE (Alternate) 

Geosynthetics Testing Services Pvt Ltd, Ahmedabad SHRI RAVIKANT SHARMA 

ICAR- National Institute of Natural Fibre Engineering & 

Technology, Kolkata 

DR SANJOY DEBNATH 

DR KARTICK SAMANTA (Alternate) 

Indian Geotechnical Society, New Delhi DR BAPPADITYA MANNA 

DR DEBAYAN BHATTACHARYA (Alternate) 

Indian Institute of Technology, Gandhinagar PROF AMIT PRASHANT 

DR G. V. RAO (Alternate) 

Indian Institute of Technology, Madras PROF DALLI NAIDU ARNEPALLI 

Indian Jute Industries' Research Association, Kolkata DR MAHUYA GHOSH 

SHRI PALASH PAUL (Alternate) 

Indian Jute Mills Association, Kolkata SHRI S. K. CHANDRA 

SHRI J. K. BEHERA (Alternate) 

Indian Technical Textile Association, Mumbai DR ANUP RAKSHIT 

SHRIMATI RUCHITA GUPTA (Alternate) 

International Geosynthetics Society, India Chapter, 

New Delhi 

PROF G. L. SIVAKUMAR BABU 

SHRIMATI DOLA ROYCHOWDHURY (Alternate) 
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Organization Representative(s) 

Kusumgar Corporates, Mumbai SHRI Y. K. KUSUMGAR 

DR M. K. TALUKDAR (Alternate) 

Landmark Material Testing and Research Laboratory Pvt 

Ltd, Jaipur 

DR ANIL DIXIT 

SHRI HARSH KUMAR CHITTORA (Alternate) 

Maccaferri Environmental Solutions Pvt Ltd, 

Navi Mumbai 

DR RATNAKAR MAHAJAN 

SHRIMATI MINIMOL KORULLA (Alternate) 

National Jute Board, Kolkata SHRI M. DUTTA 

Office of the Jute Commissioner, Kolkata SHRI SOUMYADIPTA DATTA 

Office of the Textile Commissioner, Mumbai SHRI SIVAKUMAR S. 

SHRI SANJAY CHARAK (Alternate) 

Premier Polyfilms Ltd, Ghaziabad SHRI AMITAABH GOENKA 

SHRI PRAVEEN KUMAR (Alternate) 

Rajadhani Institute of Engineering & Technology, 

Trivandrum 

DR K. BALAN 

RDSO, Lucknow SHRI SANJAY KUMAR AWASTHI 

SHRI SANTOSH KUMAR OJHA (Alternate) 

Reliance Industries Ltd, New Delhi SHRI V. RAVIKANTH 

SHRI RAJENDREN SUBRAMANIAN (Alternate) 

Sahastra Engineers Pvt Ltd, Noida SHRI VENKATA MAYUR 

Strata Geosystems (I) Pvt Ltd, Mumbai SHRI NARENDRA DALMIA 

SHRI SHAHROKH BAGLI (Alternate) 

Techfab India, Mumbai SHRI ANANT KANOI 

SHRI SAURABH VYAS (Alternate) 

The Bombay Textile Research Association, Mumbai DR SREEKUMAR 

DR PRASANTA KUMAR PANDA (Alternate) 

The Synthetics & Art Silk Mills Research, Association, 

Mumbai 

DR MANISHA MATHUR 

SHRIMATI ASHWINI SUDAM (Alternate) 

In Personal Capacity (104, Kanchanban, A. W. Vartak 

Marg, Vile Parle (East), Mumbai – 400057) 

SHRI V. N. GORE 

In Personal Capacity (37/1 Satyen Park, Thakurpukur, 

Kolkata - 700104) 

SHRI P. K. CHOUDHARY 

BIS Directorate General SHRI J. K. GUPTA, SCIENTIST ‘E’/DIRECTOR AND 

HEAD (TEXTILES) [REPRESENTING DIRECTOR 

GENERAL (Ex-officio)] 

Member Secretary 

SHRI HIMANSHU SHUKLA 

SCIENTIST ‘B’/ASSISTANT DIRECTOR  

(TEXTILES), BIS 
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