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Technical Note on the Selection and Specification
of Global Synthetics Geotextiles for Engineering

Applications

1.0 General

Geotextiles have had a long history of use in filtration,
drainage, separation and protection applications in a
range of civil, coastal and environmental engineering
structures.

Geotextiles are arelatively inexpensive product, thatwhen
designed and installed correctly, can replace traditional
granular treatments with significant cost savings, both in
aggregate quantities used and traditional labour costs to
install such aggregate systems.

This technical note uses a well accepted Australian
philosophical approach to the use and specification of
these products by application type. This note has been
documented to allow confidence in the use of Global
Synthetics geotextilesforavariety of commonengineering
uses. This document does not replace good engineering
design when required, in the detailing and specification
of adequate drainage and filtration structures.

2.0 Geotextile Types

Global Synthetics offers geotextiles manufactured in a variety
of ways. Each manufacturing process offers some distinct
advantages of one over the other, dependent upon the
application.

Basically the geotextile types offered by Global Synthetics are:

Virgin Polymer Nonwoven Polypropylene Geotextile -
suitable for most applications dependent upon grade selected.
Marketed under the, Propex® and ProFab® D product ranges.
These are needle punched nonwoven types.

Virgin Polymer Nonwoven Polyester Geotextile- suitable for
most applications dependent upon grade selected. Commonly
the most common fabric construction type marketed here in
Australia. Marketed under the Geofirma™ range. These are
needle punched nonwoven types.

Tape Woven/Fibrillated Tape Polypropylene Geotextile-
generally best used as a separation geotextile under roads
and where there is minimal requirement to provide a filtration
function. Has significant reinforcement benefit. Marketed under
the ProFab® PP 30 range. A fibrillated tape geotextile is used
in more extreme conditions and where greater strength and
robustness is require and this is marketed under the ProFab®
PP80 range

High Strength Woven Polyester Geotextile- used for applications
of embankment support and where very high tensile loads are
generated in the geotextile and the extension of the geotextile
is to be maintained at very low levels of strain. Marketed under
the ProFab ACETex® range. This is a woven high molecular
weight, geotextile with strength to 1200 kN/m at low strains.

Geocomposite Geotextile/Geogrid- used for applications
of separation and reinforcement in road pavement situations.
Global Synthetics markets such products under the Combigrid®
range where positive separation is required and Secugrid®
when there is a need for multiple layers of geogrid within the
imported pavement profile and the need for separation is not
of importance.

The following information will give some guidance and
confidence in the products distributed by Global Synthetics
P/L and allow the user to make informed choices about the
proposed grade and type of product to be supplied that will
provide satisfactory service levels at the minimum levels of
cost. In all circumstances the user should engage the services
of a qualified engineer that is knowledgeable in the design
of such products and who has knowledge of the specific site
and ground conditions that will ultimately determine the use
of any product selected for use.



3.0 Polymer Types

It is not the intention of this document to give detailed
information on polymer types and suitability other than
some very general and well documented restrictions.

+ Some International Standards state that the use of
recycled polymers used in geotextile manufacture shall
not be used or if able to be used shall only be used in
applications of limited lifespan. Global Synthetics uses
virgin polypropylene and polyester fibres in the production
of the Geofirma nonwoven geotextile range, the ProFab D
range, the ProFab ACETex range and ProFab PP range of
geotextiles. Recycled product may be used in some Global
Synthetics products and this is marketed as the ProFab AS
range but without suffix to the grade nomenclature. Refer
to Propex, Geofirma and ProFab technical data sheets.

«  Polypropylene based geotextiles are best used where the
geotextile is to be placed in, or in near contact to structures
that are alkaline in nature. This alkaline environment may
be as a result of some industrial treatment process such
as in some tailing dam systems or where the geotextile
is in contact with or within concrete structures (that are
intrinsically alkaline from the cement paste constituents).
Polypropylene has a much higher resistance to alkali
environments than polyester fibre geotextiles. Polyester
nonwoven geotextiles can suffer catastrophic loss of
function in such environments through a process known
as hydrolysis. Refer to Propex and ProFab technical data
sheets.

« Tape/fibrillated tape woven geotextiles due to their
inherently “higher modulus” provide a more positive
reinforcement effect under pavements than nonwoven
geotextiles. Tape/fibrillated tape woven geotextiles should
only be used where there is limited need to provide a
filtration or drainage function. This is typically in separation
applications to prevent intermixing of dissimilar materials.
Where a more positive drainage and filtration function is
required, then a nonwoven geotextile is recommended.

Refer to ProFab and PP technical data sheets.

Where there is significant heat generated in an engineering
application such as the use of geotextiles directly under
spray seals or asphalt works then polyester nonwoven
geotextile is preferred due to this specific polymers higher
melt temperature and resistance to shrinkage and strength
loss. Refer to Geofirma technical data sheets.

Where there are situations under embankments or
over piles and the use of a geotextile is contemplated
to provide tensile support to such structures over long
periods of time then a high strength polyester geotextile
is required. Typically such geotextiles can be manufactured
with tensile strengths of 1200kN/m compared to the more
traditional nonwoven geotextile products of strengths
typically to a maximum of 60kN/m. The construction of
these high strength polyester yarn geotextile products is
such that they have the ability to carry high levels of load at
low levels of strain. Refer ACETex technical data sheets.

Sometimes there will be a requirement to provide positive
separation between dissimilar materials and the need to
provide alarge component of reinforcement in applications
of pavement design where subgrade conditions are very
soft. This is best handled by a combination of a high
modulus geogrid and a geotextile. A geocomposite grid/
geotextile is marketed by Global Synthetics which has a
demonstrated history of use in extending pavement life
whilst reducing aggregate depth in the pavement. The
geogrid polymer is a polypropylene bar that has a very
high modulus and a good capacity to reinforce the low
load bearing ground. Refer to Secugrid and Combigrid
technical data sheets.




DRAINAGE & FILTRATION APPLICATIONS

4.0 Drainage & Filtration
Applications

In applications of drainage and filtration the designer should
consider the survivability of the geotextile against damage
during the installation process, the soil type that the geotextile
will be in contact (with respect to particle size and grading), the
type of drain to be constructed, the likely flow requirements of
the geotextile and in some applications, the ground conditions

4.1 Trench Drain
Applications

This is the application when a geotextile is wrapped around
the inside face of a trench to minimise soil movement from
the adjacent ground into the drainage structure minimises
the potential for blockage of the drainage aggregate and pipe
systems by soil whilst allowing ground water to pass through
the fabric and into the drain.

on which the drainage structure is to be constructed.

Case of 2m Trench Depth

Stone Size - mm Trench Depth- m Suitable G!obal
Geotextile

Suitability of Global Geotextile in Filtration of varying soil types

<375 < PTL?:ZEXAASEI‘:)TD Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- - Geofirma AST50A granular soils and pervious granular soils.
<75 < PT;(?:ZEXAASSSSOTD Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- Geofirma AS2008 granular soils and pervious granular soils.
<200 <2 ;?FZEX:SSS?)?I]D Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- - Geofirma AS270C granular soils and pervious granular soils.

Case of 3m Trench Depth

Stone Size Suitable Global

Suitability of Global Geotextile in Filtration of varying soil types

<375 <3 PTL%ZEXAASSSSOTD Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- - Geofirma AS2008 granular soils and pervious granular soils.
<75 <3 PTL(L‘FEEXAASSS%TD Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- Geofirma 270C granular soils and pervious granular soils.
<200 <3 PiE)OFZEXAASﬂ)%}D Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability
- - Geofirma AS350D granular soils and pervious granular soils.

1. Drop Height of rock from machine < 1.5m from top of trench

2. Suitability of the offered geotextile w.r.t. suitable geotextile filtration and drainage requirements is based on most critical requirements of geotextile pore size
< 120um, geotextile flow rate > 50 I/m2/sec , minimum geotextile permittivity > 0.5 sec ! for the range of soil types nominated.




4.2 Blanket Drain
Applications

This is an application when a drainage layer is placed under
an embankment (may be either a fill or cut situation) such
that water at the embankment underside may be directed to
side discharge points. Generally a geotextile is placed at the
embankment formation level. Granular free drainingfill is placed
on top of the geotextile and then an additional geotextile layer

may be placed on the top of the aggregate layer to form what
is known as a blanket drain. The bearing capacity of the existing
ground will have some effect on the fabric grade to be selected.
Obviously the “softer” the ground the greater the need for more
robust geotextiles to carry the imposed loads on this weak
ground.

Case of Blanket Drain and CBR of ground > 3

<375

<200

<400

<600

Suitable Global
Geotextile

Propex AS401
ProFab AS401D
Geofirma AS150A

Propex AS501
ProFab AS501 D
Geofirma AS200B

Propex AS 801
ProFab AS801D
Geofirma AS270C

Propex AS1071
ProFab AS1071D
Geofirma AS350D

Propex AS1601
Geofirma AS450E

Suitability of Global Geotextile in Filtration of varying soil types

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Case of Blanket Drain and CBR of ground < 3

. Suitable Global
Stone Size - mm .
Geotextile

<375

<200

<400

<600

Propex AS 801
ProFab AS801D
Geofirma AS270C

Propex AS 801
ProFab AS801D
Geofirma AS270C

Propex AS1071
ProFab AS1071D
Geofirma AS350D

Propex AS1601
Geofirma AS450E

N/A

Suitability of Global Geotextile in Filtration of varying soil types

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability granular soils and
pervious granular soils.

Specialist suggestions should be sought from Global Synthetics

1. Drop Height of rock from machine < 1.5m from top of trench

2. Suitability of the offered geotextile w.r.t. suitable geotextile filtration and drainage requirements is based on most critical requirements of geotextile pore size
< 120um, geotextile flow rate = 50 I/m2/sec, minimum geotextile permittivity > 0.5 sec’! for the range of soil types nominated.




5.0 RETAINING STRUCTURES & SCOUR STRUCTURES

5.1 Conventional Retaining
Structures

Conventional retaining structures includes the drainage
element associated immediately adjacent to the retaining wall
and would include such types as masonry core filled blockwork,
segmental concrete block walls, gabion walls and crib
retaining walls.. The geotextile type(s) quoted are the minimum
acceptable for such structures. The use of large drainage
aggregate >20mm in size or extremely angular aggregate such
as can be associated with some recycled concrete products
will require a higher grade of fabric from a survivability aspect.
These suggestions do not include chimney drains or similar
large scale drainage structures that are generally subject to

specialist detailed design.

Suitable Global Suitability of Global Geotextile in Filtration of
Geotextile varying soil types

Grade suitable for filtration and drainage

Propex ASS01 requirements of silt and clay soils, low
ProFab AS501D er?neabilit ranular soils azd e;vious
Geofirma AS200B P Y9 p

granular soils.

5.2 Scour Systems -
Proprietary Systems

Scour systems are defined as those products that can be
somewhat proprietary in nature such as interlocking concrete
block systems, wire rock mattress and systems such as
interlocking tyre systems. The selection of the appropriate
geotextile in such applications can be complex and will be
a function of existing soils to be protected, the hydraulic
environment and the scour product used.

Suitable Global Suitability of Global Geotextile in Filtration of
Geotextile varying soil types

Grade suitable for filtration and drainage

Propex AS 801 . . .
ProFab AS801D requirements of silt and clay soils, low
Geofirma AS207C permeability granular soils and pervious

granular soils.

5.3 Rock Armour Revetment Systems

Rock armour revetment systems are one of the most common methods of treatment of an exposed area against possible scour
effects. Where the application is extreme such as in very severe hydraulic conditions such as coastal works and where reversing flow
situations are in place there must be detailed design taken to ensure the adequacy of the geotextile recommended.

Rock Armour . .
Size- D90 Suitable Global Geotextile

Suitability of Global Geotextile in Filtration of varying soil types

Propex AS1071 . . . . . . ¥
<200mm ProFab AS1071D Grr::a::u:siklgea:]c;r ﬁgsiﬂ; ar::nirlanSZ?Ies requirements of silt and clay soils, low permeability
Geofirma AS350D o > & ’
< 400mm Propex AS1601 Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability

Geofirma AS450E granular soils and pervious granular soils.

1. Drop Height of rock from machine < 1.5m from top of trench
2. Dggrefers to the rock size at which90 % of material is finer than.

3. Suitability of the offered geotextile w.r.t. suitable geotextile filtration and drainage requirements is based on most critical requirements of geotextile pore size
< 120pm, geotextile flow rate > 50 I/m2/sec, minimum geotextile permittivity > 0.5 sec ! for the range of soil types nominated.

4. Insome applications and to protect the geotextile, a layer of finer sized material may be placed on the geotextile prior to placement of the larger rock.

5. Careful design is required in situations where reversing flow situations are likely to be encountered, such as in coastal protection works.




6.0 SEPARATION & SECONDARY REINFORCEMENT
(PAVEMENT) APPLICATIONS

6.1 Separation Applications
to Prevent Intermixing of
Dissimilar Materials

This is an application where generally high quality fills are
being imported and are to be placed over lower quality in-situ
materials to form either a short term structure such as an access
road or for longer term applications where the embankment
will form a longer term structure such as a permanent road. The
geotextile type to be used will be largely a function of ground
water conditions, ground support conditions (expressed in

terms of a CBR value) and if filtration requirements are critical or
not. Of course, like all geotextile applications, the survivability
of the fabric to construction damage will be a factor of the
imported fill material stone size placed on the geotextile. The
primary function of the geotextile is to prevent intermixing of
the dissimilar materials with minimal reinforcement benefit.

Case of Separation Application and Unsaturated Ground and CBR > 3

Suitable Global

Geotextile
Propex 401
<375 ProFab AS401D
Geofirma AS150A D15s<75um.
<37.5 ProFab PP30
Propex AS501
<75 ProFab AS501 D
Geofirma AS200B D15s<75um.
=75 ProFab PP30
Propex A 801
<200 ProFab AS801D
Geofirma AS270C D15s<75um.
<200 ProFab PP80
Propex AS1071
<400 ProFab AS1071D
Geofirma 350D D15s<75um.
<400 ProFab PP80
Propex AS1601
=600 Geofirma AS450D
<600 ProFab PP80

1. D15s refers to the soil size at which 15% of material is finer than.

Suitability of Global Geotextile in Filtration of varying soil types

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s=75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s>75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s>75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s=75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s>75um.

2. Where reference is made to filtration and drainage in this application of use for low permeability soils then suitability is based on the most critical requirements
of geotextile pore size < 300um, geotextile flow rate > 10 1/m2/sec, minimum geotextile permittivity > 0.05 sec ! for the range of soil types nominated.

3. Where reference is made to filtration and drainage in this application of use for predominately pervious soils then suitability is based on the most critical
requirements of geotextile pore size < 600um, geotextile flow rate > 20 1/m2/sec, minimum geotextile permittivity > 0.2 sec’! for the range of soil types
nominated.




6.1 Separation Applications to Prevent Intermixing of
Dissimilar Materials (continued)

Case of Separation Application and Unsaturated Ground and CBR > 3

. Suitable Global
Stone Size - mm )
Geotextile

<375

<37.5

<200

<200

<400

<600

Propex A 801
ProFab AS801D
Geofirma AS270C

ProFab PP30

Propex A 801
ProFab AS801D
Geofirma AS270C

ProFab PP30

Propex AS1071
ProFab AS1071D
Geofirma AS350D

ProFab PP80

Propex AS1601
ProFab AS1601D
Geofirma AS450E

N/A

Suitability of Global Geotextile in Filtration of varying soil types

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.
D15s<75um.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s=75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.
D15s<75um.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s=75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.
D15s<75um.

Grade suitable for filtration and drainage requirements of predominately pervious granular soils. D15s>75um.

Grade suitable for filtration and drainage requirements of silt and clay soils, low permeability soils.
D15s<75um.

Speak to Global Synthetics for Specialist Advice

1. D15s refers to the soil size at which 15% of material is finer than.

2. Where reference is made to filtration and drainage in this application of use for low permeability soils then suitability is based on most critical requirements of
geotextile pore size < 300um, geotextile flow rate > 10 I/m2/sec, minimum geotextile permittivity > 0.05 sec ! for the range of soil types nominated.

3. Where reference is made to filtration and drainage in this application of use for predominately pervious soils then suitability is based on most critical
requirements of geotextile pore size < 600um, geotextile flow rate = 20 1/m2/sec, minimum geotextile permittivity > 0.2 sec ! for the range of soil types
nominated.




6.2 Separation/Reinforcement Applications to Prevent
Intermixing of Dissimilar Materials and Provide Load
Support in Pavement Applications Using Geogrids

The use of geogrids has proven to be an effective method
of providing traffic support over low load bearing ground
conditions in applications of pavement design and
construction. It has been demonstrated that a geogrid/
geotextile geocomposite is the most effect method of providing
a separation function whilst providing lateral restraint to
imported pavement materials. Pavement design is a function

of traffic conditions (load and frequency), ground conditions,

AR
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and pavement materials used. It is not possible to give specific
advice on the type of grid or the numbers of layers of grids to
be used. Generally for most applications such techniques work
best when the CBR of the insitu ground is < 6.

SPEAK TO GLOBAL SYNTHETICS FOR DETAILED ADVICE ON
THE USE OF COMBIGRID AND SECUGRID GEOGRIDS




7.0 SOIL REINFORCEMENT APPLICATIONS UNDER
EMBANKMENTS, OVER PILES AND VOIDS USING HIGH
STRENGTH REINFORCEMENT GEOTEXTILES

7.1 General

Itis not the intent of thisdocument to give detailed advice on the
use of high strength geotextiles for these specialist applications.
It is sufficient that the reader understand that these geotextiles
are acting under very high levels of load over long periods of
time (generally in excess of 100 years). Global Synthethics have
documentation that addresses soil reinforcement issues.

Global Synthetics distribute a suitable range marketed as
ACETex GT geotextiles. The strength range of these geotextiles
is some 100kN/m to 1200kN/m. The polymer used is polyester
of both high molecular weight and low carboxyl end group.
Such characteristics are important for resistance to long term
degradation of the polyester yarn. Similarly the weave and
quality of yarns used allows such geotextiles to be manufactured
with good creep resistance, low strain characteristics and high
strength. Generally the product is woven with a dominant
strength direction (called the machine or warp direction) as
the applications of use generally only require strength in one
such direction. Product may be made with strength in equal
directions (called the machine and cross machine directions
or the warp and weft directions) however there are very few
applications where such fabric may be used with any scale of
economy.

7.2 Reinforcement over
Embankments.

This is an application where a high strength geotextile is placed
at the base of a proposed fill embankment. The geotextile is
to take significant outward thrust from the embankment to
prevent rotational sliding or bearing failure of the embankment
over soft underlying deposits.

This is a case where a reinforcement geotextile is required,
with significant strength in one direction only. Similarly the
placement of the geotextile is required in one direction only
and that is at a direction normal to the embankment length.

7.3 Reinforcement over
Piles.

This is an application where a high strength geotextile is placed
above the piles to reduce the loads on the piles from the
embankment above. Such an application requires a geotextile
to be capable of carrying significant loads both in the direction
of the embankment and in the normal direction to the length of
the embankment. This is a case where two layers of geotextile
need to be placed to satisfy each strength requirement. This
treatment cannot be achieved with geotextiles that are woven
with equal strength in each direction of the product. There are
requirements to satisfy stress transfer between adjacent edges
of geotextiles and this can only be achieved with a two layer (or
more) geotextile installation arrangement.

7.4 Embankments over
Voids.

This is an application where a high strength geotextile is placed
above a void or potential void area to reduce the likelihood of
a catastrophic event such as a road subsidence with potential
loss of life. Such an application requires a geotextile to be
capable of carrying significant loads above the area of void
formation. This is a case where two layers of geotextile need
to be placed to satisfy each strength requirement if the area
under treatment is large. If the problem is localised it may be
possible to use a geotextile that has significant strength woven
into each direction of the geotextile.

SPEAK TO GLOBAL SYNTHETICS FOR DETAILED ADVICE ON
THE USE OF ACETEX HIGH STRENGTH GEOTEXTILES



Emba nIE_rnenT

A. Construct embankment and wait for settlement

B. Use wick drains to accelerate settliement

Embankment — ACETex" / ACEGrid"

T

C. Use foundation freatment (piling) to prevent settliement




More about Global Synthetics

Global Synthetics is a 100% Australian-owned company, proud
to offer a complete range of high-quality geosynthetic products
backed by over 100 years of combined staff experience in the
industry. We have supplied products to some of the largest
recent infrastructure works in Australia. Global Synthetics
provides major benefits to any geotechnical engineering
project with the right products and our technical expertise.
Stay on top of the latest Global Synthetics information
and visit our website at www.globalsynthetics.com.au

SYDNEY PHONE: (02) 9631 0744
PERTH PHONE: (08) 9459 4300
BRISBANE  PHONE: (07) 3865 7000
ADELAIDE PHONE: 0411 171737

DARWIN PHONE: 0411 171 737

HOBART PHONE: 0410 665 016
MELBOURNE PHONE: 0410 665 016

www.globalsynthetics.com.au
info@globalsynthetics.com.au

Global Synthetics

AUSTRALIAN COMPANY // GLOBAL EXPERTISE

Allinformation provided in this publication is correct to the best knowledge of the company and is given out in good faith. The information presented herein isintended only as a general guide to the use
of such products and no liability is accepted by Global Synthetics Pty Ltd and Global Synthetics QLD Pty Ltd for any loss or damage however arising, which results either directly or indirectly from the
use of such information. The user shall make his own enquiries regarding suitability of use of the product for the proposed application. This may include engagement of a suitably qualified and experienced engineer by the user.
Global Synthetics Pty Ltd and Global Synthetics QLD Pty Ltd have a policy of continuous development so information and product specifications may change without notice.
Propex® is a trademark of Propex Geosynthetics (USA). ProFab® and Geofirma™ are trademarks of Global Synthetics Pty Ltd. Combigrid® and Secugrid® are trademarks of Naue Geosy  nthetics (Germany)



