
M&C FOLIO: 230P53466X                        WANGDOC: 1224R REINFORCING A
PAVED SURFACE Background of the Invention The invention relates to a method
of reinforcing a paved surface. The invention is applicable to paved
surfaces in general, but the invention is particularly useful when
reinforcing asphalt. "Asphalt" is used herein in the general sense to refer
to an aggregate having a hydrocarbon-type binder, which may be for instance
natural asphalt or bitumen; the asphalt is normally laid hot and sets on
cooling, though cold-mix asphalts can be used.  The asphalt can be used on
for instance a road or runway, normal practice being to lay an asphalt base
course and to place an asphalt wearing course over the base or binder
course.  The ground is the surface to be covered with a paving layer, and
can be any suitable surface, and can eventually be within a multi-layer
construction, eg within the thickness of a full depth asphalt pavement or
road. The ground can be eg the surface of a lower layer of asphalt or
concrete to be    2 covered with an upper layer of asphalt, or the base or
binder course, or the lower part of an old wearing 



course when refurbishing, or a concrete or lean-mix concrete base or
sub-base. Thus the invention can be applied when making a new construction
or when refurbishing, for instance, after part or whole removal, of the old
wearing course, or even directly onto an old wearing course. In recent
years, mesh structures (which are also termed grids) have been incorporated
in order to improve the paved surface. The grid can control rutting and
reflective cracking (cracking which is initiated in or below the base
course). The grid itself is laid onto the ground and is tensioned, the
tension being maintained throughout the laying process. Modern practice is
to spray the grid and the ground with a bituminous emulsion or
solvent-based bitumen known as "cut-back", and a layer of small stone
chippings is then spread over the surface, becoming adhered to the bitumen.
A conventional paving operation can then be carried out to apply a layer of
hot asphalt onto the layer of chippings without the tracks or wheels of the
asphalt laying machine (called a paviour) coming into contact with the
grid. The layer of hot asphalt becomes integrated with the layer of
chippings and bitumen, the whole composite being bonded to the road surface
through the bitumen. Vertical loads on the new road surface are   



3 resolved into horizontal forces, which are then restrained by the grid
into which the chippings and aggregate from the asphalt layer interlock.
Whilst this procedure is effective, it is complex and relatively expensive
because of the number of individual operations necessary. The coating of
the ground and grid with bitumen and then spreading a chip coat, is
expensive and time consuming. The grid itself is preferably formed of
plastics material, high-strength molecularly oriented polymer structures
being used, for instance, a biaxially-oriented mesh in accordance with US 4
374 798. However, other materials such as glass fibre grids, woven or
knitted polyester meshes or metal grids may be used. A
commercially-acceptable method is desirable for positioning the grid in the
asphalt. In one experimental procedure, the grid was laid on top of the
base or binder course and the wearing course placed on top of the grid
using a conventional machine; the grid was a biaxially-orientated mesh
structure in accordance with US 4 374 798. It was found that if the grid
was merely laid on the surface of the base or binder course, the tractive
forces and weight of the asphalt laying machine caused the grid to stretch
and buckle as the 



4 wearing course was laid, resulting in the grid being imprecisely
positioned and causing subsequent rucking of the grid and splitting of the
asphalt. The grid moves forward in front of the wheels or track of the
machine, forming a type of bow wave. This makes it impossible to determine
the position of the grid within the wearing course. The Invention According
to the invention, a grid/fabric laminate is adhered to the ground with the
fabric lowermost, and aggregate is placed on the laminate to form a
reinforced paved surface, whereby pieces of the aggregate pass into meshes
of the grid and interlock with the grid, and the grid reinforces the paved
surface. The grid/fabric laminate is preferably produced by providing a
plastics material grid comprising oriented strands connected to each other
at junctions containing parts which are substantially thicker than the
strands, stand proud of the strands, and contain plastics material which is
unorientated or of low orientation, melting the surfaces of said thicker
parts, and pressing a fabric onto the grid so that the plastics material of
said thicker parts envelopes some of the fibres of 



filaments of the fabric and thereby bonds said thicker parts to the fabric,
preferably without bonding the    5 strands of the grid to the fabric. Such
a procedure is described and claimed in British patent application No.
9221505.2, serial No. 2259048 divided herefrom. The reinforcing method of
the invention makes it unnecessary to tension the grid as it is being laid.
Nonetheless, as the laminate is properly retained by adhesion to the
ground, the grid does not stretch and does not form bow waves as the
asphalt laying machine advances. The fabric provides a good medium for
adhering or bonding to the ground, but does not prevent interlock between
pieces of aggregate and the grid, which is important for effective
reinforcement by the grid. No significant plane of weakness is formed. If,
as is preferred, the grid comprises strands and parts which are thicker
than the strands, which parts ate secured to the fabric to form the
laminate, the strands can stand slightly proud of the fabric, which
improves interlock. Using the invention, the normal paving operation can be
carried out without the necessity for the application of the chippings to
the grid, though some time may be 



required to allow the adhesive to cure. The laminate may be adhered to the
ground by using a liquid which is sprayed or spread on the ground before
laying laminate, and a second application of liquid may be made to the top
of the laminate after laying the - laminate on the ground. The fabric not
only absorbs the    6 liquid, but allows the liquid to pass through the
fabric so forming a bond as the liquid cures or sets, and adhering the
fabric to the ground. The fabric can be secured firmly to the adhesive by
brushing it onto the ground with push brooms or automatic equipment having
the same action.  Some time must be allowed for curing or setting before
proper adhesion is achieved. The fabric can be of any suitable type, but
will have a fibrous or filamentary structure suitable for mechanical
interlock with the cured or set adhesive. It should be sufficiently
coherent to provide a good bond between the grid and the ground, though the
presence of the adhesive in the intesticies of the fabric can achieve this.
The preferred fabrics are needled continuous filaments or staple fibres or
spun bonded fabrics, but woven or knitted fabrics could be used. The fabric
will normally be formed of a plastics 



material such as polyester. Suitable geotextile fabrics are known. Any
suitable adhesive can be used, and adhesion may be due for instance to a
chemical change, solidification on cooling or solidification as a solvent
evaporates. The adhesive could be an aqueous based bituminous emulsion or a
solvent based bitumen known as "cut-back" or "pure bitumen". The rate of
appliation of the adhesive will    7 depend on the weight of fabric being
used and also the standard of finish on the groun on which the fabric is
laid, but sufficient needs to be applied to ensure an adequate bond to the
ground. 2 The unit weight of the fabric could be from 80 [err] 2
2 to 250 [err], but preferably about 130 [err] The grid can be made from
any suitable material by any suitable method, but is preferably made from
polypropylene or polyester, and is preferably made by the method described
in US 4 374 798. The mesh pitch could be from 30 mm to 100 mm, but
preferably is from 40 mm to 75 mm. The weight of the grid could be from 150
2             2 



[err] but is preferably about 240 2 [err] The size of aggregate included in
the surface layer will depend on the purpose to which the surface is to be
put, but will range from 3 mm to 40 mm as single sizes or in a specified
grading range. The laminate produced as described above is especially
useful in the reinforcing method of the invention - as explained above, the
strands can stand slightly proud of the fabric.  The plastics material of
the thicker parts envelopes  some of the fibres or filaments of the fabric,
and thus forms a mechanical bond between the grid and    8 the fabric.
Provided this is carried out properly and provided the correct grids are
used, melting the surfaces of the thicker parts does not weaken the grid
significantly. However, other methods of laminating are possible, such as
flame or hot melt adhesives bonding, but it is preferred to avoid any
shrinking of oriented strands or adherence of the fabric to strands - thus
the flame or the hot melt adhesives are preferably not applied excessively
or at all to the strands. 



The grids are preferably such as to have pronounced nodules  of
unorientated or low-orientation plastics material in the junctions, and
suitable grids can be made in accordance with US 4 374 798. Preferred
Embodiments The invention will be further described, by way of example,
with reference to the accompanying drawings, which:- Figure 1 is vertical
section through the paved surface of a road; and Figure 2 is schematic view
showing the formation of a laminate used in accordance with the invention.
9 Figure 1 Figure 1 shows a road base 1 which forms the.ground to which has
been adhered the fabric 2 of a grid/fabric laminate 3 which includes the
grid 4. The fabric 2 is lowermost, and has been adhered to the road base 1
in any suitable manner, as discussed above. Aggregate 5 has been placed on
the laminate 3, and the pieces of the aggregate 5 pass into the meshes of
the grid 4 and interlock with the strands of the grid 4.  The aggregate 5
has been subjected to pressure in order to consolidate it, forming a flat
road surface 6. Though the strands 



of the grid 4 may be somewhat pressed down, it is found that some of them
stand slightly proud of the fabric 2 and interlock with the pieces of the
aggregate 5. Figure 2 Figure 2 shows a known laminating machine having a
heated roll 11 whose lower half is wrapped by a silicone rubber belt 12. A
fabric 2 and a plastics material grid 4 are fed between the roll 11 and
belt 12 so that the roll 11 heats the high points or nodules (ie the
thicker parts) of the grid 4 through the fabric 2 and laminates them
together to form the laminate 3. By melting only the surface of nodules of
the grid 4 and pressing the fabric 2 onto the nodules, the molten    10
plastics material penetrates the fabric 2 and produces a mechanical bond.
Due to the arrangement, the heated roll 11 has little effect on the
oriented strands of the grid 4. Example The machine of Figure 2 is used to
make a laminate. Grid: The grid is in accordance with Figure 21 of US 4 374
798.  The grid is a biaxially-oriented mesh structure having rectangular
meshes, and formed by oriented 



strands connected together at junctions. Each junction has a thick
unoriented or low-oriented nodule in its centre, surrounded by thinner,
more oriented zones.  The nodules are much thicker than the strands.  The
grid is made of polypropylene, which during manufacture is heat set and
thus made resistant to reversion (shrinkage) at asphalt laying
temperatures. Grid mesh pitch                70 mm x 50 mm Grid unit weight
240 gms/[err] Grid thickness at nodules    4.4 mm Grid width
4.0 mtrs Fabric: Raw material                  polyester Fabric
constructions           needled continuous filaments    Fabric weight
130 [err] Fabric width                   4.0 m The laminate was used as
described in relation to Figure 1 to form a road surface using a
conventional asphalt paviours to lay the asphalt.  The adhesive was spread
on the ground before placing the laminate in position after which further
adhesive was applied on top of the fabric. The adhesive was a bituminous
aqueous-based emulsion, sprayed on at a rate of 1 1/2 to 2 litres[err] 2 



of ground; a lower rate, eg 0.8 to 1 litres/[err] can be sprayed on if push
brooms are used to brush the fabric down onto the adhesive surface or
automated lay-down equipment used.  The asphalt was a rolled asphalt
wearing course (Design Mix), laid as follows: Thickness of layer
50 mm Aggregate size                 20 mm maximum (graded) Laying
temperature             [err] The present invention has been described
above purely by way of example, and modifications can be made within the
spirit of the invention.    12 Claims 1. A method of reinforcing a paved
surface, comprising: adhering to the ground a grid/fabric laminate with the
fabric lowermost; and placing aggregrate on the laminate, whereby pieces of
the aggregate pass into meshes of the grid and interlock with the grid, and
the grid reinforces the paved surface. 2.  The method of Claim 1, wherein
the laminate is adhered to the ground by applying adhesive to the ground
and laying the laminate on the ground, and then applying further adhesive
to the upper face of 



the fabric of the laminate prior to placing aggregate on the laminate. 3.
The method of Claim 1 or 2, wherein the laminate is adhered to the ground
using a bituminous liquid. 4. The method of any of the preceding Claims,
wherein the grid comprises strands and parts which are thicker than the
strands, which parts are secured to the fabric to form the laminate. 5. The
method of Claim 4, wherein the strands are not substantially secured to the
fabric.        [err]    13 6.  The method of Claim 4 or 5, wherein the
laminate has been produced by: providing a plastics material grid
comprising oriented strands connected to each other at junctions containing
said parts, which parts stand proud of the strands and contain plastics
material which is unoriented or of low orientation; melting the surfaces of
said thicker parts; and pressing a fabric onto the grid so that the
plastics material of said thicker parts envelopes some of the fibres or
filaments of the fabric and thereby bonds said thicker parts to the fabric.
7.  The method of any of Claims 4 to 6, wherein the 



junctions comprise thick nodules forming said parts, surrounded by thinner
and more-orientated zones. 8.  The method of any of Claims 4 to 7, when the
grid is a biaxially-orientated grid having substantially square or
rectangular meshes.    9. A method of reinforcing a paved surface,
substantially as hereinbefore described with reference to Figure 1 of the
accompanying drawings, or in the foregoing Example. 10. A paved surface
reinforced by the method of any of the preceding Claims.    


