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GEOTEXTILE REINFORCED SPRAYED SEALS

INTRODUCTION

Geotextiles are synthetic fabrics.  They are usually made of polyester or polypropylene threads, and can be either woven or non-woven. They may be used for a variety of purposes, but in sprayed seals they are particularly useful as a strain alleviating membrane to resist cracking; as a waterproofing membrane for the underlying pavement; and for strengthening low traffic pavements.

The concept of geotextiles in pavements and sprayed seals was first developed in the 1930’s in America, further developed by the French in the 1980’s, and has since spread through Africa, New Zealand and Australia.

WHEN SHOULD THEY BE SELECTED?
· When upgrading existing gravel roads, with low volume light traffic, to eliminate the need for regular granular re-sheeting

· To inhibit reflective cracking on cement treated or stabilised crushed rock base-courses

· To provide a waterproofing membrane on fatigued asphalt pavements

· To span over cracking in old, flexible granular pavements and prevent water from entering the basecourse.

· As an economical alternative in constructing or strengthening road shoulders and bicycle paths

WHAT IS THE PROCESS?

The process begins by spraying a bitumen tack coat, to provide adhesion or penetration, onto the existing surface.  This tack coat is then overlaid with the chosen geotextile, rolled with a multi-tyred roller, and surfaced with a normal bituminous sprayed seal treatment.

THE MATERIALS

Geotextiles

Non woven, continuous filament, needle punched fabrics are preferred to woven fabrics, as they have non-directional elongation, better resistance to tearing and to cut propagation, and superior bitumen/fabric adhesion.

The geotextile materials usually used with sprayed seals are Polyester and Polypropylene.  Polyester is often preferred because its melting point is typically 250oC, well above that of cutback bitumen and Polymer Modified Binders (PMB’s).  The melting point of polypropylene however is typically 175oC, so they can be used easily with emulsions, used with care with hot cutback bitumen, but they would melt if used with hot PMB’s.

For initial seals over a clay or crushed rock basecourse, 180-195 g/m2 grade geotextiles are used.  For reseals over existing sprayed seals, 135-140 g/m2 grade geotextiles are used.

Bituminous binders

Bituminous binders that are suitable include C170 bitumen, PMB’s, Granulated Scrap Rubber Modified Binders, Primerbinders, and Emulsions.  

C170 bitumen is the simplest to use and is the most common binder.  

If PMB’s are chosen, use one that does not form a surface skin, which then prevents proper adsorption into the geofabric.  Also, avoid polypropylene, as the high PMB spraying temperature could melt the fabric.

Emulsions are slowly being adopted, following successful use overseas.  If using emulsion as the tack coat, however, ensure that it has broken and the resulting water has drained away. When impregnated with bitumen, the geofabric is completely waterproof, and entrapped water may cause vapour ‘bubbles’ that can lift the fabric off the basecourse. 

A Primerbinder is generally reserved for initial treatments on gravel shoulders, bike paths, and low trafficked roads.

Aggregate

Normal sized, clean, precoated Sprayed Sealing aggregates are used.

Single coat seals are more risky than two coat seals, especially with turning and/or braking traffic, and expert advice should be sought before use.  Aggregate sizes can be 14mm and 10mm.

Two coat seals, however, are quite robust.  It is good practice to complete both coats on the same day.  14mm with 7mm and 10mm with 5mm aggregate combinations are typical.

DESIGN

Application rates are based on a normal Sprayed Seal design plus an allowance for binder absorption by the geofabric.  

For reseals using 135-140 g/m2 grade geotextiles, the absorption allowance is typically 0.9 L/m2 , or slightly less under very heavy traffic.  For low volume initial seals using 180-195 g/m2 grade geotextiles, the allowance is typically 1.1 L/m2
A good design starting point is to design for surface texture allowance plus half the absorption allowance as the tack coat; the designed first coat plus the other half of the absorption allowance as the first coat over the geofabric; and then the design second coat unchanged.  The design rates of this ‘starting point’ can then be juggled between layers, as determined by traffic or construction considerations.

Tack coats of around 0.6 to 0.9 L/m2 are generally used in practice. 

EQUIPMENT

Except for a special geotextile fabric applicator, and perhaps a chain saw to cut roll lengths, no additional plant is required to that normally used for Sprayed Sealing operations.

The fabric applicator is usually a purpose built steel frame that can be easily attached to a front-end loader/tractor, or multi-tyred roller.  These frames are sometimes available for loan from the geofabric supplier.
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