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Geo-synthetics Sectional Committee, TX 30

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Geo-synthetics
Sectional Committee had been approved by the Textile Division Council.

In the preparation of this standard, assistance has been taken from ISO 12956 : 1999 ‘Geotextiles and geo-textile
related products — Determination of the characteristic opening size’.

Composition of the Committee responsible for the preparation of this standard is given in Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounding off in accordance with
IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the
rounded off value should be the same as that of the specified value in the standard.
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Indian Standard

GEO-SYNTHETICS — METHOD FOR DETERMINATION
OF APPARENT OPENING SIZE BY WET SIEVING

1 SCOPE

1.1 This standard covers the method for determination
of apparent (equivalent) opening size of geo-textiles
or geo-textiles related products by wet sieving of
particles through the fabric specimen.

2 REFERENCES

2.1 The following standards contain provisions, which
through reference in this text, constitute provisions of
this standard. At the time of publication of this standard,
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 editions of the
standards.

IS No. Title

460 (Part 3) : Specification of test sieves: Part 3

1985 Method for examination of apertures
of test sieves (third revision)

14706 : 1999 Geo-textiles — Sampling and

preparation of test specimen
3 PRINCIPLE

3.1 The particle size distribution of a graded granular
material (usually soil) is determined after washing
through a single layer of the geo-textiles or geo-textiles
related product used as a sieve, without load. The
characteristic opening size corresponds to a specialized
size of the granular material passed.

4 APPARATUS AND MATERIALS

4.1 Apparatus

a) 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) over the period of test;

c) Water supply system;

d) Spray nozzle(s) to ensure even wetting of the
test specimen, enclosed in a transparent
cylinder or covering cap to avoid soil/granular
material loss;

NOTE — It is recommended that the nozzle(s) be capable of a

water discharge of approximately 0.5 I/min at a working pressure
of about 300 kPa maximum.

e) Specimen clamping device;

f) Pan, fixed on the sieving apparatus, with a
tube connection to the device for collection
of the water and granular material passing
through the specimen. Typical sieving
equipment is represented in Fig. 1; and

g) Grid with 1 mm diameter wire and a mesh
size of (10 £ 1) mm to support the specimen
during the test, to avoid excessive deformation
of the specimen under the weight of the
granular material.

4.2 Granular Material

The granular material shall comply with the following
requirements:

a) It shall be cohesionless that is particles shall
not aggregate in water;

b) It shall not be gap-graded and the particles
shall be essentially round, sharp-edged flaky
particles to be avoided.

4.3 Filter Paper (having opening size less than
10 microns) to collect granular material.

4.4 Drying Oven capable of maintaining temperature
between 50°C and 100°C.

4.5 Balance with the accuracy of 0.01 g.
4.6 Set of Sieves in accordance with IS 460 (Part 3).

4.7 Stopwatch for measuring time to an accuracy
of + Is.

5 PREPARATION OF SPECIMEN

5.1 The specimens of required size shall be prepared
in accordance with IS 14706. The sample shall be
handled as infrequently as possible and shall not be
folded, in order to prevent disturbing its structure. The
specimens shall be clean, free from surface deposits
and without visible damage or folding marks.

6 PROCEDURE

6.1 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 percent between consecutive measurements with
a time interval of 600 s. Drying shall be carried out at
atemperature of 70°C or less, if the temperature affects
the material.
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1 — water supply

2 — spray nozzle(s)
3 — clamping device
4 — granular material
5 — specimen

6 — support grid

7 — pan

8 — connecting tube

9 — amplitude regulator
10 — filter paper

11 — collection

Fic. 1 ExaMPLE oF SIEVING DEVICE

6.2 Place the specimen under water containing a
wetting agent at laboratory temperature and leave it to
saturate for at least 2 h.

6.3 Remove the specimen from the 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.

6.4 Determine the dry mass of the granular material
to the nearest 0.1 g. Use enough granular material to
achieve a mass per specimen equivalent to
(7.0 £0.1) kg/m? of exposed sieving area. However, if
the amount passing during the test is insufficient then
the total amount can be adapted in such a way that
enough material is passed to carry out a particle size
analysis.

6.5 Spread the granular material evenly on the
specimen.

6.6 Open the water supply and spray water uniformly
over the whole specimen. Adjust the quantity of water
with a regulating valve to ensure that granular particles

are completely wetted, but do not allow the water level
to rise above the granular material. There shall be no
standing water on the specimen. Maintain the water
supply during the whole sieving operation.

6.7 Switch on the sieving device and slowly adjust the
amplitude to 1.5 mm.

6.8 After a sieving time corresponding to 600 s, switch
off the sieving device and turn off the water supply.
Collect the granular material which passes through the
specimen.

6.9 Collect the specimen together with any retained
granular material.

6.10 Dry separately the passed granular materials
(see 6.8) and the specimen with the retained granular
material (see 7.9).

6.11 Obtain the dry mass of the retained granular
material by weighing the specimen containing the
retained granular material and subtracting the dry
mass of the specimen. Determine to an accuracy of
0.1 g the dry mass of the retained granular material.
Determine also the dry mass of the passed granular



material. If the combined mass of the retained and
passed granular material deviates more than 1 percent
from the initial total dry mass, the test is invalid and
shall be repeated.

6.12 Repeat 6.1 to 6.11 until three of the five
specimens have been tested.

6.13 If any of the masses of granular materials passing
through the specimen vary from the average by more
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than 25 percent, then the two remaining specimens shall
be tested.

7 CALCULATION AND EXPRESSION OF
RESULTS

7.1 Plot the cumulative percentage of the passed
granular material against the corresponding sieve size
on a semi-logarithmic scale (see Fig. 2). Determine
Oy, by either mathematical or graphical means.

7590 106 125 150 180 250
Particle Size, microns

180 micron particles retained 98 %

90 micron particles retained 50 %
A.Q.S. Graphically = 160 microns
Ogg : 160 microns

Fic. 2 CUMULATIVE PERCENTAGE OF THE PASSED GRANULAR MATERIAL AND THE CORRESPONDING SIEVE SI1ZE
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ANNEX A
(Foreword)
COMMITTEE COMPOSITION

Geo-synthetics Sectional Committee, TX 30

Organization

The Bombay Textile Research Association, Mumbai

Business Coordination House, New Delhi

Central Road Research Institute, New Delhi

Central Soil and Materials Research Station, New Delhi

CIDCO, Mumbai
Coir Board, Kochi

Department of Jute and Fibre Technology, Kolkatta

Directorate General of Supplies and Disposals, New Delhi

E. 1. Dupont India Pvt Ltd, Gurgaon

Ganga Flood Control Commission, Patna

Garware Wall Ropes Ltd, Pune

Gujarat Engineering Research Institute, Vadodara

Indian Jute Industries’ Research Association, Kolkata

Indian Jute Manufacture Association, Kolkatta
Jaya Shree Textiles, Hooghly

Kusumgar Corporates, Mumbai

Macaferri Environmental Solutions Pvt Ltd, Navi Mumbai
Maharashtra Maritime Board, Mumbai

National Highways Authority of India, New Delhi

National Jute Board, Kolkatta

Office of the Textile Commissioner, Mumbai

Premier Polyfilms Ltd, Ghaziabad

Reliance Industries Ltd, New Delhi

Strata Geosystems (I) Pvt Ltd, Mumbai

Supreme Nonwovens Pvt Ltd, Hyderabad

Techfab India, Mumbai

Representative(s)

Dr A. N. Dgsal (Chairman)
Suri V. K. PaTIL (Alternate)

SHRI SAMIR GUPTA
SHRIMATI RiTiIKA GuPTA (Alternate)

SHRI SUDHIR MATHUR
SHRI JAT BAHAGWAN (Alternate)

SHRI NRIPENDRA KUMAR
SHr1 ManisH Gupra (Alternate)

REPRESENTATIVE

Dr U. S. SArmMA
SHRI M. KumaraswaMy PiLLAy (Alternate)

Dr SwapaN GHOSH
Suri K. R. Gupra (Alternate)

ADDITIONAL DIRECTOR GENERAL (QA)

SHrRI R. GANESH
SHRIMATI VEDIKA KaPOOR (Alternate)

SHRI S. Masoobp Husain
SHrRI Ravi BHUSHAN KUMAR (Alternate)

SHRI TIRUMAL KULKARNI
SHrI S. J. CHitNis (Alternate)

SHRI L. V. AsHARA
REsEArRCH OFFICER (Alternate)

Sur1 P. K. CHOUDHURY
SHr1 KousHik Das (Alternate)

REPRESENTATIVE
SHRI PAWAN SHARMA

SHr1 Y. K. KusumGar
Dr M. K. TALUKDAR (Alternate)

DR RATNAKAR MAHAJAN
REPRESENTATIVE

SHri R. K. GANDHI
Suri R. P. SingH (Alternate)

SHr1 T. SANYAL
SHrRI A. K. KHASTAGIR (Alternate)

SHRI Ajay PANDIT
SHr1 M. BaLucHamy (Alternate)

Dr SanjeEev K. VERMA
SHr1 HARINDER KuMAR (Alternate)

SHRI M. S. VERMA
SHRI V. RAVIKANTH (Alternate)

SHRI NARENDRA DaLmiIA
SHRI SHAHROKH BAGLI (Alternate)

SHri C. K. CHAUDHURI
Suri C. K. JAIN (Alternate)

SHRI ANANT KaNoI
Dr SauraBH Vyas (Alternate)
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The Synthetics & Art Silk Mills Research Association, Mumbai
Urja Products Pvt Ltd, Ahmedabad

Veermata Jijabai Technological Institute, Mumbai

BIS Directorate General
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Representative(s)

DR MANISHA MATHUR
SHRIMATI AsHWINI SUDAM (Alternate)

SHRI JANAK NANAVATY
SHRI S. P. BORKAR

SHRI PrABHAKAR Ral, Scientist ‘E” and Head (TXD)
[Representing Director General (Ex-officio)]

Member Secretary

Suri J. K. Gupta

Scientist ‘C’ (TXD), BIS
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