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Description

Field of the invention

[0001] This invention relates to a method of surfacing
roads.

Background of the invention

[0002] The application of road-surfacing overlays with
good negative texture, using a cold application tech-
nique, with the material mixed at the point of application,
has many advantages compared with conventional hot-
applied products supplied to site in a hot premixed form.
However, in order to provide an economically and envi-
ronmentally-acceptable trafficking time, the cold mate-
rial needs to react quickly and "set".
[0003] It has been found that, when conventional
mixed asphalt screeds, or screeds of a similar design to
those used to apply hot materials, are used for cold-sur-
facing, two problems arise.
[0004] Firstly, the screeds cause the cold products to
drag, as shown in Figure 1 of the accompanying draw-
ings. This effect opens up the surface and, in severe
cases, causes holes through to the substrate. The re-
sultant "open" surface, after compaction, has insuffi-
cient integrity ; fretting results, under traffic.
[0005] Secondly, the screeding contact surfaces are
difficult to maintain in a clean condition. The practice of
heating them, which is conventionally used for hot ma-
terials, would be counter-productive and likely to in-
crease the problem. It has been found that any non-uni-
form build-up causes the new surface to be gouged lon-
gitudinally, and causes transverse unevenness.
[0006] EP-A-0 324 491 discloses a method of renew-
ing a road surface of bituminous mix, with cold applica-
tion of the recycled covering material. This method com-
prises, amongst other steps, the one of forming the new
road surface by depositing and levelling the mixture by
means of a material leveller (scraper), for example of
the vibration-hammering finishing beam type.

Summary of the invention

[0007] The present invention is based on an appreci-
ation of the problems described above, and on the real-
isation that the dragging effect is caused by the forces
generated in the materials resulting from the different
relative velocities of the substrate and the screed plate
with respect to the material sandwiched in between, for
a given compaction coefficient. The novel solution is to
provide a screed that, while continuing to define the con-
tour of the surface (flat or curved), is movable relative
to the vehicle/applicator, and opposite to the direction
of travel of the applicator. Preferably, the screed moves
at the same or similar velocity as the substrate (road)
and in the same relative direction. An additional prefer-
ence is that the material contact zone of the screed

should be maintained free of any material build-up ; for
example, the screed may be lubricated or scraped in
such a way that either the surfacing material does not
attach to it, or is periodically removed.

Brief description of the drawings

[0008]

Fig. 1 shows the dragging effect associated with the
prior art. This invention will be described by way of
example only with respect to the other drawings, in
which no complete road-surfacing vehicle is shown
(since only those parts which are essential to the
invention need illustration) ;
Figs. 2 and 3 are sectional side views of part of dif-
ferent embodiments of apparatus;
Fig. 4 is another sectional side view, showing more
detail of an attachment for a road-surfacing vehicle
according to this invention ;
Figs. 5A and 5B are respectively cut-away top and
side views of an asphalt laying box for use in this
invention ; and
Fig. 6 is a front view of a roller for use in the inven-
tion.

Description of the invention

[0009] In accordance with this invention, a convenient
and preferred loss motion solution to both given prob-
lems of the prior art is to make the screed in the form of
an arrangement comprising a strike roller.
[0010] It is recognised that, as there is a frictional
force at the interface between the screed and the ma-
terial, some form of horizontal compaction could result
if the relative velocity of the screed was greater than that
of the substrate.
[0011] Simple scrapers may be applied to rollers, to
prevent material pick-up. Water jets may be provided,
in order to lubricate the surface of the screed, to either
augment or replace the scraper system.
[0012] The roller is preferably provided in an arrange-
ment that accommodates a road camber. This is prefer-
ably achieved by dividing its length into two or more sec-
tions such that it can be deformed along its length, with-
out creating marks in the road surface. If, for example,
the laying box is more than 3 m wide, three coaxial roller
sections may be used. The respective parts of the roller
are preferably connected by means of a hinge support
bearing, e.g. with constant velocity drive coupling. If de-
sired, the respective parts may be driven independently,
e.g. in order to facilitate the surfacing of road corners.
[0013] The speed of roller rotation may be controlled
and maintained so that it is be governed by the forward
speed of the applicator. This may be either by mechan-
ical means or by a fluid motor controlled by an electro-
hydraulic servo control system with or without feedback.
[0014] The thickness of the applied surfacing may be
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varied by raising or lowering the rollers. In order to pre-
vent a roller from climbing up a reservoir of material po-
sitioned behind it, the quantity of material supplied to
the roller may be controlled, e.g. by means of a conven-
tional strike plate set at a height which will limit the up-
ward climbing force on the roller. This force will be less
than that required to lift the thickness-controlling skids
off the substrate, and may be controlled by adjusting the
compaction coefficient C/C1.
[0015] Means may also be provided, in order to vi-
brate the roller. This enhances consolidation of the ma-
terial.
[0016] Fig. 1 (illustrating the prior art) shows a sub-
strate 1 and that part of a conventional applicator com-
prising a fixed screed 2 and associated strike plate 2a,
travelling at a velocity V2 relative to the substrate. The
compaction coefficient is given by C/C1. A surfacing
composition 3 is deposited between the substrate 1 and
the screed 2 by trailing application. The arrows 4 indi-
cate the horizontal forces generated in the material due
to the moving screed, and the arrows 5 indicate allow-
able vertical movement of the screed 2.
[0017] Figs. 2 and 3 are provided for direct compari-
son with Fig. 1. Instead of the screed 2, there is a roller
6 or an endless belt 7 mounted on rollers 8, respectively,
driven at a velocity V1. The arrows 9 and 10 respectively
indicate vertical and horizontal compaction. In both of
the cases illustrated in Figs. 2 and 3, V1 and V2 are
approximately the same.
[0018] Fig. 4, like Fig. 2, shows a substrate 1, a strike
plate 2a and a roller 6. A roller drive motor 11 is shown
in this case, and is connected to the roller 6 by means
of a belt 11a. For the purposes of cleaning the roller from
surfacing composition 3 that is picked up, there are a
scraper 12 and a water sprayer 13. Fig. 4 also shows a
laying box illustrated generally at 13, including paddles
14 and an auger 15.
[0019] Fig. 5 shows a Micro Asphalt laying box incor-
porating a rolling strike plate as described above. The
laying box is constructed in conventional fashion and is
hinged on the centre line 21 to accommodate any road
camber. The two sides of the laying box are the same
but of opposite hand. Skids 22 maintain the laying box
altitude with respect to the substrate, and also reduce
the reproduction of substrate imperfection in the newly
formed surface. The mixed material is delivered to the
laying box on the box centre line 21 and midway be-
tween the agitation paddles 23 and a distribution auger
24 whose speed and direction of rotation can be altered
via a fluid drive system 25. A screw or fluid power ad-
justor 26 is used to vary the height of the box structure
above the substrate and so vary the thickness of the ap-
plied material.
[0020] A roller 27 is also hinged, by means of a sup-
port bearing with constant velocity drive coupling, on the
centre line 21. The roller 27 is provided with its own fluid
drive system 28 which enables the roller's rotational
speed to be accurately controlled in relation to the for-

ward velocity of the applicator. The roller 27, and its con-
stituent parts 27a and 27b, are shown in more detail in
Fig. 6, where the coupling is shown at 30.
[0021] The height above the substrate of a strike plate
29 can be independently adjusted, to enable the head
of material presented to the strike roller to be varied and
so vary the compaction coefficient C/C1. Likewise the
height of the strike roller 27 above the substrate can be
varied, which controls the thickness of the applied ma-
terial.
[0022] Generally the strike roller height adjustment
will also adjust the height of the strike plate 29, as the
two are mechanically linked. The head of material pre-
sented to the strike roller 27 will thus be maintained for
any strike roller setting, so varying the compaction co-
efficient C/C1. The roller speed can be controlled man-
ually or using a ground speed-related electro-hydraulic
system similar to that used on conventional road con-
struction or agricultural equipment.
[0023] Experiments have shown that the application
of materials of the type previously described is improved
using the invention. For example, there is a discernible
reduction in the amount of dragging; this has been
measured in terms of surface texture depth using the
ASTM 2709 Sand Patch Method.
[0024] Materials applied with normal strike plates de-
signs exhibit a texture depth of between 3 mm and 5
mm. Those applied with a strike plate roller have texture
depths of between 1.73 mm and 2.8 mm.
[0025] Both horizontal and vertical compaction were
also found to be improved, and post-dead-weight rolling
proved to be sufficient to compact the surface. The com-
paction coefficient C/C1 was found to vary between 0.25
and 0.5, depending on the value of C.
[0026] Tests were also conducted using two coaxial
rollers, driven independently, with one roller rotating
faster than the other. The roller rotating faster produced
a surface with a lower surface texture depth of 1.8 mm
compared with a surface texture depth of 2.55 mm for
the slower roller, indicating that some horizontal, as well
as vertical, compaction was taking place at the surface.
[0027] It was found that a glazed surface with almost
no surface texture can result if the rotation speed of the
strike roller is very high compared with the relative
ground speed.
[0028] Using simple scrapers, the rollers remained
clean. However, the scraped residue contaminated the
freshly applied surface. It was found that the scrapers
had to be positioned close to the applied material or in
the zone between the strike plate and roller to reduce
the contamination and keep the roller free of material
build-up.

Claims

1. A method of surfacing a road (1), which comprises
the trailing application of a cold asphalt road-surfac-
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ing composition (3) to the road (1) via a screed that
moves in the trailing direction and essentially de-
fines the contour of the surface, characterized in
that the screed comprises a strike roller (6, 27)
wherein the strike roller (6, 27) is driven at a velocity,
relative to the composition (3), greater than the ve-
locity of the road (1) during application.

2. A method according to claim 1, characterized in that
the screed comprises a single strike roller (6).

3. A method according to claim 1, characterized in that
the screed comprises a strike roller (27) divided in
two or more parts (27a, 27b) along its length.

Patentansprüche

1. Verfahren zum Fertigen eines glatten Belages einer
Straße (1) mit den Schritten eines Kaltaufbringens
einer Asphaltmischung auf die Straße (1) mittels ei-
nes Schlittens, der sich in Zugrichtung bewegt und
die Kontur der Straße bestimmt, dadurch gekenn-
zeichnet, daß der Schlitten eine Rolle (6, 27) auf-
weist, wobei die Rolle (6, 27) gegenüber der Mi-
schung mit einer höheren Geschwindigkeit als der
Vortriebsgeschwindigkeit gegenüber der Straße
während des Auftragens angetrieben wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daß der Schlitten eine einzige Rolle (6) auf-
weist.

3. Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daß der Schlitten eine Rolle (27) aufweist, die
in Längsrichtung in mindestens zwei Teile (27a,
27b) unterteilt ist.

Revendications

1. Procédé de préparation d'une surface lisse sur une
route (1), comprenant les étapes d'une application
à froid d'une composition asphaltique sur la route
(1) au moyen d'un traîneau se déplaçant dans la
direction dans laquelle il est tiré et définissant le
contour de la surface, caractérisé en ce que le traî-
neau comprend un rouleau (6, 27), le rouleau (6,
27) étant entraîné à une vitesse, par rapport à la
composition, supérieure à celle du déplacement par
rapport à la route (1) pendant l'application.

2. Procédé selon la revendication 1, caractérisé en ce
que le traîneau comprend un seul rouleau (6).

3. Procédé selon la revendication 1, caractérisé en ce
que le traîneau comprend un rouleau (27) divisé, le
long de sa longueur, en au moins deux parties (27a,

27b).
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