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A METHOD OF FORMING CONCRETE
This invention relates to a method of forming concrete.

It is known to use concrete to build pavements, roads and parts of houses, amongst other

structures.

According to an aspect of the invention there is provided a method of forming concrete
comprising the steps of:
i) providi'ng cement;
i} providing water,;
iif} mixing the cement and the water to form a cement-based mixture;
iv) after forming the cement-based mixture, applying the cement-based mixture to an
aggregate laid on a surface to form the concrete,
wherein the method further includes the step of laying the aggregate onto the
surface prior to the step of applying the cement-based mixture to the aggregate laid on the

surface to form the concrete.

It will be understood that an aggregate is a material or structure formed from a mass of
fragments or particles loosely compacted together. More particularly, an aggregate used
to form cement can be a fine aggregate, which includes particles such as sand, or can be

a coarse aggregate, which includes larger particles such as crushed stone.

It will also be understood that concrete can be formed by using a combination of both fine
and coarse aggregate so as to control certain characteristics, such as porosity, of the

resultant concrete.

After the cement-based mixture is applied to the aggregate laid on the surface to form the
concrete, the concrete begins to cure and harden on the surface. Since formation of the
concrete using the method according to the invention means that the cement-based
mixture does not come into contact with any aggregate (i.e. the cement-based mixture at
this stage is free of any aggregate) before it is applied to the aggregate laid on the surface,
the method according to the invention provides greater control over the formation of the
concrete to take place at a particular time and/or on a particular surface, thus providing

flexibility when it comes to forming the concrete.
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In contrast, if the cement, water and the aggregate are mixed to form concrete before the
concrete is applied to the surface, there would be a short time limit in which the concrete
would need to be applied to the surface before the concrete cures and hardens to become
unworkable such that it is no longer possible to apply it to the surface. As such, mixing the
cement, water and the aggregate to form concrete before applying the concrete to the
surface may be restrictive when it comes to controlling the formation of the concrete to
take place at a particular time and/or on a particular surface.

The method according to the invention also permits the application of the cement-based
mixture to the aggregate laid on the surface to be subject to interruption, which may arise
due to adverse weather conditions or workforce availability for example, while incurring
minimal wastage. This is because, since the aggregate laid on the surface is kept separate
from the cement-based mixture until the cement-based mixture is applied to the aggregate
to form the concrete, the aggregate remains reusable in the event of a prolonged
interruption to the application of the cement-based mixture to the aggregate laid on the

surface.

Moreover, although the cement-based mixture hardens over time to form grout, the
cement-based mixture can still be used for a certain period of time, e.g. up to twenty
minutes, after it has been formed. Therefore, short interruptions to the application of the
cement-based mixture to the aggregate laid on the surface results in zero or minimal

wastage of the cement-based mixture and the aggregate.

In contrast, mixing the cement, water and the aggregate to form concrete before applying
the concrete to the surface results in great difficulty in reusing any unused concrete at a
later stage, since the concrete immediately begins to cure and harden upon its formation
and rapidly becomes unworkable. Therefore, any interruption to the application of the
concrete to the surface will result in wastage of the unused concrete (i.e. wastage of the
cement, water and aggregate), thereby increasing the cost of the formation of the concrete

on the surface.

Hence, the method according to the invention advantageously reduces the amount of
wastage and increased cost that would have otherwise resulted from mixing the cement,

water and the aggregate to form concrete before applying the concrete to the surface.

In addition to the foregoing, the method according to the invention permits positioning of

the aggregate on the surface in any manner as desired so as to control the size and/or
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shape of the resultant concrete. The aggregate can also be chosen to provide different

properties of the resultant concrete.

The method according to the invention also not only obviates the high costs associated
with transporting concrete from a concrete plant to a given location, but also minimises the
high labour costs associated with handling the concrete and laying it onto a surface.

The concrete may be porous. Porous concrete allows liquids, such as water, to pass
directly therethrough. As such porous concrete reduces surface runoff and permits

groundwater recharge. In this way porous concrete can be used to alleviate flooding.

Optionally the cement-based mixture has a surface tension coefficient that permits
suspension of the cement-based mixture on, around, through and/or over the aggregate.

The provision of a cement-based mixture with such a surface tension coefficient allows the
cement-based mixture to spread evenly on, around, through and/or over the aggregate,
thus resulting in evenly formed concrete. The surface tension coefficient of the cement-
based mixture is dependent on the amounts and ratio of water and cement that are mixed

with one another to form the cement-based mixture.

The aggregate can be laid on the surface at any time and by any person before the cement-
based mixture is applied to the aggregate laid on the surface. This is because the
properties of the aggregate laid on the surface will not change over time, even in varying
weather conditions. Moreover, such a method permits separate transportation of the
normally heavier aggregate by a specialised vehicle that is not necessarily required to

transport the lighter cement.

Optionally the aggregate is a fine or coarse aggregate. Use of a coarse aggregate permits
porous concrete to be formed upon application of the cement-based mixture to the
aggregate laid on the surface since gaps, through which liquids can pass, are readily
formed between coarse aggregate particles.

The aggregate may include aggregate particles, whereby each aggregate particle may
have a largest dimension in the range of 2 mm and 6 mm. Such an aggregate particle size

is optimal for forming porous concrete with high strength.

Preferably the aggregate is or includes granite, optionally washed granite.
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Granite has many material characteristics that are advantageous for forming concrete. For
example, granite is solid (grades 800-1200) or highly solid (grades 1,400-1,600), is frost
resistant (grades 300-400) and has a low flakiness index (5-23%). In addition radionuclide
content, harmful components and additives indicators are either absent from granite or
present in granite but do not exceed unsafe levels. As such, the use of granite as orin the
aggregate permits formation of high-grade concrete when compared to, for example,

concrete that is formed from a gravel aggregate.

The method may include the step of mixing the cement and the water to form the cement-

based mixture at the locality of the surface.

Such an approach means that the resultant cement-based mixture is geographically close
to the aggregate to which it is to be applied, and hence the cement-based mixture can be
applied to the aggregate laid on the surface as soon as possible after it is formed. This is
particularly important since the cement-based mixture will harden over time, thus making
it more difficult to apply the hardening cement-based mixture to the aggregate laid on the
surface. Moreover, the cement-based mixture will eventually harden to form grout which

cannot be applied to the aggregate laid on the surface to form concrete.

Forming the cement-based mixture geographically close to the aggregate to which it is to
be applied means that the decision on when to form the cement-based mixture can take
into account factors present at the locality of the surface, such as weather conditions and
workforce availability. In this way, a more informed decision can be made with regard to
the timing of the formation of the cement-based mixture, thus reducing the risk of the

cement and water being wasted.

In contrast, if the cement and water is mixed to form the cement-based mixture at a location
that is geographically far from the aggregate laid on the surface, the aforementioned
factors present at the locality of the surface may be such that it is not possible to apply the
cement-based mixture to the aggregate laid on the surface after the cement-based mixture
has been transported to the locality of the surface. This is because, since the cement-
based mixture would already have begun to harden to form grout, the inability to apply the
cement-based mixture to the aggregate laid on the surface due to factors present at the
locality of the surface may lead to wastage of the cement and water that was mixed with

one another to form the cement-based mixture.



10

15

20

25

30

35

WO 2015/140561 PCT/GB2015/050812

In addition, if the cement, water and aggregate is mixed to form concrete at a location that
is geographically far from the surface, and the aforementioned factors prevent subsequent
application of the resultant concrete to the aggregate laid on the surface, the concrete

would be wasted as it cannot be used once cured and hardened.

Moreover, a large amount of water is required to form concrete, typically 1 tonne of water
per cubic meter of concrete, and so the costs associated with transportation of water can
be significantly high. On the other hand mixing the cement and water to form the cement-
based mixture at the locality of the surface can save on such transportation costs since
water would normally be readily available at the location of the surface. As such, mixing
the cement and water to form the cement-based mixture at the locality of the surface
reduces the cost of forming the concrete compared to mixing the cement and water to form

the cement-based mixture at a location geographically far from the surface.

Preferably the step of applying the cement-based mixture to the aggregate laid on the
surface includes spraying the cement-based mixture onto the aggregate laid on the

surface.

Spraying the cement-based mixture onto the aggregate laid on the surface means that the
cement-based mixture can be applied quickly and evenly onto the aggregate laid on the
surface. In contrast, if the cement, water and the aggregate is mixed to form the concrete
before spraying the concrete to the surface, the tendency of the concrete to harden and
cure immediately after its formation means that there is a need to spray the concrete within
a short time limit before it becomes difficult to spray the hardened concrete. Moreover,
since the concrete begins to harden and cure immediately after its formation, the concrete

will quickly become increasingly difficult to spray evenly onto the surface.

The method may include the steps of:
providing at least one additive; and
mixing the cement, water and the or each additive to form the cement-based

mixture.

Inclusion of the water in the cement-based mixture is important to provide a desirable
viscosity of the resultant cement-based mixture so that it can be applied to the aggregate
laid on the surface, and also so that it can interact with the aggregate to form the concrete.
The viscosity of the cement-based mixture is also important for achieving an even

application when it is sprayed onto the aggregate laid on the surface. The or each additive
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may be selected to control the viscosity of the cement-based mixture as desired. In this
way, the viscosity of the cement-based mixture can be adapted to suit the requirements of
the manner of application of the cement-based mixture to the aggregate laid on the
surface.

The or each additive may be selected to control properties of the concrete, such as the
time it takes for the resultant concrete to cure and harden, the hardness of the resultant
concrete and/or the workability of the resultant concrete.

The method may include the step of mixing the cement, water and the or each additive
simultaneously to form the cement-based mixture. Such simultaneous mixing simplifies

the step of forming the cement-based mixture.

Optionally the step of mixing the cement, water and the or each additive to form the
cement-based mixture includes:

mixing the cement and the water with one another and then mixing the or each
additive with the mixed cement and water; or

mixing the cement and the or each additive with one another and then mixing the
water with the mixed cement and the or each additive; or

mixing the water and the or each additive with one another and then mixing the
cement with the mixed water and the or each additive.

The order in which the aforementioned materials (i.e. the cement, water and the or each
additive) are mixed can be important in providing the cement-based mixture with certain
properties that are required for the resultant concrete. As such, the freedom to mix the
materials in any particular order provides greater flexibility when it comes to forming
concrete with certain properties.

The method may include the step of mixing the cement, the water and the or each additive
to form the cement-based mixture at the locality of the surface.

Moreover, by initially keeping each of the aforementioned materials separate from one

another, they can then be mixed with one another in a customisable manner.

The step of providing at least one additive may include providing at least one coloured

pigment.
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The provision of at least one additive in the form of a coloured pigment permits formation
of a coloured cement-based mixture for application to the aggregate laid on the surface to

form coloured concrete.

In addition the method according to the invention permits formation of multiple batches of
cement-based mixtures, each of which has a different colour and can be applied to the
aggregate laid on the surface to form concrete with multiple colours. Furthermore the
method according to the invention advantageously permits application of the differently
coloured cement-based mixtures to the aggregate laid on the surface in any manner as
desired to form concrete with a variety of coloured patterns, thus enhancing the

decorativeness of the resultant concrete.

There now follows a brief description of a preferred embodiment of the invention, by way

of a non-limiting example, with reference being made to the following figures in which:

Figure 1a shows schematically a method of forming concrete according to an
embodiment of the invention;

Figure 1b shows schematically the steps of the method of Figure 1a;

Figure 2a shows schematically a step of applying a cement-based mixture to an
aggregate laid on a surface;

Figure 2b shows schematically another step of applying a cement-based mixture
to an aggregate laid on a surface; and

Figure 3 shows schematically a cross-sectional view of the concrete formed
following the step of applying the cement-based mixture to the aggregate laid on the

surface.

A method of forming concrete according to an embodiment of the invention is shown in
Figures 1a and 1b, and is designated generally by reference numeral 10.

Figure 1a shows schematically the method 10 of forming concrete 36. At step 102 of the
method 10, cement 12 is provided. At step 104 of the method 10, water 16 is provided. At
step 106 of the method 10, the cement 12 and the water 16 are mixed to form a cement-
based mixture 20. At step 108 of the method 10, after forming the cement-based mixture
20, the cement-based mixture 20 is applied to an aggregate 32 laid on a surface 34 to form
the concrete 36.



10

15

20

25

30

35

WO 2015/140561 PCT/GB2015/050812

Returning to Figure 1a, the provided cement 12 is housed within a first chamber 14, such
as a hopper. Meanwhile the provided water 16 is housed within a second chamber 18,
such as a tank.

The cement 12 is fed into a mixing chamber 22 by a drive 24, in this case an auger 25,
whilst the water 16 is pumped into the mixing chamber 22 by a pump (not shown). The
auger 25 is controlled by a motor 26 which rotates the auger 25 to drive the cement 12
towards one end of the first chamber 14 and into the mixing chamber 22.

The cement 12 and water 16 are mixed in the mixing chamber 22 by a mixing apparatus
28. The mixing apparatus 28 includes a mixing blade 30 and a motor (not shown) which
controls the mixing blade 30. The motor can control the rotational speed of the mixing
apparatus 28 and/or the orientation of the mixing blade 30. The mixing apparatus 28 may
instead be controlled manually by a handle, for example.

The mixing apparatus 28 may include more than one mixing blade 30. Each mixing blade
30 may be located at the bottom of the mixing chamber 22 or at the top of the mixing
chamber 22. In other embodiments, at least one mixing blade 30 may be located at the
top of the mixing chamber 22 and at least one other mixing blade 30 may be located at the
bottom of the mixing chamber 22.

The first and second chambers 14,18, the mixing chamber 22, auger 25, motor 26 and
mixing apparatus 28 may all form part of a specially adapted vehicle (not shown).
Therefore, a single vehicle can be used to transport the cement and water 16, as well as
mix the cement and water 16 to form the cement-based mixture 20. In other embodiments
of the invention, one or more of the first and second chambers 14,18, the mixing chamber
22, auger 25, motor 26 and mixing apparatus 28 may not form part of the specially adapted
vehicle. For example, the second chamber 18 may not be required to form part of the
specially adapted vehicle since the water 16 may instead be provided by a water source
at the location of the surface 34.

After forming the cement-based mixture 20, the cement-based mixture 20 is applied to an
aggregate 32 laid on a surface 34 to form concrete 36.

As shown in Figure 3, the cement-based mixture 20, once applied to the aggregate 32,
forms concrete 36. The concrete will then begin to cure and harden on the surface 34
immediately after its formation.
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In this regard, the cement-based mixture 20 has a surface tension coefficient that permits
suspension of the cement-based mixture 20 on, around, through and/or over the aggregate

32 so as to enable even formation of the concrete 36.

The aggregate 32 is laid onto the surface 34 prior to the step of applying the cement-based
mixture 20 to the aggregate 32 laid on the surface 34 to form concrete 36. The aggregate
32 can be laid onto the surface 34 at any time (e.g. hours, days or weeks) before the
cement-based mixture 20 is applied to the aggregate 32 laid on the surface 34.

The aggregate 32 can also be laid at any time before the mixing of the cement 12 and the
water 16 to form the cement-based mixture 20. In this way, the aggregate 32 can be
transported separately from the cement 12 and water 16 and by a vehicle that is different
from the specially adapted vehicle that transports the cement 12 and water 16. For
example, the aggregate 32 can be transported by a lorry which is capable of carrying heavy
loads, whilst the specially adapted vehicle that carries and mixes the cement 12 and the
water 16 does not need to be capable of carrying such heavy loads.

In the embodiment shown in Figure 3, the concrete 36 is porous 38. Porous concrete 38
allows liquids, such as water, to pass directly therethrough. Porous concrete 38 is typically
used for light traffic areas, greenhouses, driveways, paths or walkways, sports pitches,
pavements and in housing for drainage and storm management.

The porous concrete 38 shown in Figure 3 includes gaps 40 that are formed between
aggregate particles 42. The gaps 40 permit the cement-based mixture 20 to pass
therethrough. The cement-based mixture 20 forms nonporous concrete portions 44, where
it interacts with the aggregate particles 42 to form concrete, and porous portions 46, where
it passed through the gaps 40 between the aggregate particles 42. In this manner the
cement-based mixture 20 binds the aggregate particles 42 together whilst allowing liquids
to pass through the porous portions 46 formed between the aggregate particles 42.

Moreover the porous concrete 38 is formed by providing a coarse aggregate 48. In
particular, coarse aggregate particles 50 of the coarse aggregate 48 each have a largest
dimension of between 2 mm and 6 mm. Such dimensions of the aggregate particles 50
enables formation of porous concrete 38 with high strength.
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In other embodiments of the invention, the porous concrete 38 may be formed from an
aggregate that contains a combination of both coarse aggregate particles and fine
aggregate particles (not shown). The combination of coarse and fine aggregate particles
means that the cement-based mixture forms more nonporous concrete portions, i.e. where
the cement-based mixture interacts with the coarse and fine aggregate particles to form
concrete, and less porous portions, i.e. where the cement-based mixture passed through
the gaps formed between the aggregate particles, than that of the porous concrete formed
with coarse aggregate particles only. In this way, the porosity of the concrete can be

controlled by the ratio of coarse to fine aggregate particles.

In addition to the foregoing, the aggregate 32 includes granite aggregate particles 52. In
this embodiment the granite aggregate particles 52 are washed granite aggregate particles
52.

In other embodiments of the invention (not shown) the granite aggregate particles may be
unwashed granite aggregate particles. Moreover, the aggregate may include a mixture of
different grades of granite aggregate particles, such as grades 800-1,200 or grades 1,400-
1,600, or grades 300-400, depending on the requirements of the aggregate.

The aggregate particles 42 may instead be made from another material, such as gravel or

crushed stone.

In other embodiments of the invention (not shown) the concrete may instead be
nonporous, i.e. concrete that does not permit liquids to pass therethrough. More
particularly, the nonporous concrete may be made by using a fine aggregate only, such a
sand. The use of a fine aggregate means that virtually no gaps are formed between the
aggregate such that the cement-based mixture 20 forms nonporous concrete portions
where it interacts with the aggregate to form concrete, and very few or no porous portions.

The step of mixing the cement 12 and the water 16 to form the cement-based mixture 20
is carried out at the locality of the surface 34. Therefore the local weather conditions,
workforce availability and/or condition of the aggregate 32 laid on the surface 34 can be
first investigated prior to carrying out the aforementioned mixing step at the locality of the
surface 34. Moreover, the cement-based mixture 20 can be applied to the aggregate 32
laid on the surface 34 shortly after the cement 12 and water 16 has been mixed to form
the cement-based mixture 20, since the mixing of the cement 12 and the water 16 to form

10
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the cement-based mixture 20 is carried out geographically close to the aggregate 32 laid

on the surface 34.

As shown in Figures 1a and 2a, the cement-based mixture 20 is applied to the aggregate
32 laid on the surface 34 by spraying 54 the cement-based mixture 20 onto the aggregate
32 laid on the surface 34.

The cement-based mixture 20 is pumped from the mixing chamber 22 to an exit channel
56 and through a hose (not shown). The hose includes a lance 58 with a nozzle 60 at one
end thereof to direct the cement-based mixture 20 towards a desired location on the
aggregate 32 laid on the surface 34. An operator can control the direction of the nozzle

60, whilst a second operator can monitor the pumping of the cement-based mixture 20.

Alternatively, as shown in Figure 2b, the cement-based mixture 20 may be applied to the
aggregate 32 laid on the surface 34 by simply pouring 62 the cement-based mixture 20
onto the aggregate 32 laid on the surface 34. Such pouring 62 may be carried out manually
by decanting the cement-based mixture 20 into a portable chamber 64, such as a bucket,
before pouring the cement-based mixture 20 from the portable chamber 64 onto the
aggregate 32 laid on the surface 34. The pouring 62 may be carried out automatically by
the mixing chamber 22 being controlled to pivot and/or translate over the aggregate 32
laid on the surface 34 so as to pour the cement-based mixture 20 from the mixing chamber
22 onto the aggregate 32 laid on the surface 34.

Returning to Figure 1a, the method of forming concrete 10 also includes the step of
providing at least one additive 66 and mixing the cement 12, water 16 and the or each

additive 66 to form the cement-based mixture 20.

The additive 66 may be Sika® Rapid-1® which is a hardening accelerator that increases
the early strength of concrete without affecting the initial workability of the concrete.
Another example of an additive 66 that may be used is Sika® Rapid-2® which is a liquid
set accelerator. A further still example of an additive 66 that may be used is Sika®
Retarder® which controls the hydration of the cement 12 in the cement-based mixture 20

and stabilises the resultant concrete 10 so as to control the curing of the concrete 10.

In this embodiment, the additive 66 is stored in a third chamber 68, such as a plastic
container. The additive 66 is pumped into the mixing chamber 22 by a pump (not shown).
Such pumping of the additive 66 into the mixing chamber 22 is carried out simultaneously
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with the driving of the cement 12 into the mixing chamber 22 and the pumping of the water
16 into the mixing chamber 22. Alternatively, the cement 12, water 16 and the additive 66
may be pumped/driven into the mixing chamber 22 in any order.

In other embodiments of the invention, the cement 12 and the water 16 may be mixed with
one another first, and then the additive 66 may be mixed with the mixed cement 12 and
water 16. Alternatively, the cement 12 and the additive 66 may be mixed with one another
first, and then the water 16 may be mixed with the mixed cement 12 and the additive 66.
In other embodiments of the invention, the water 16 and the additive 66 may be mixed with
one another first, and then the cement 12 may be mixed with the mixed water 16 and the

or each additive 66.

In any event, the mixing of the cement 12, the water 16 and the additive 66 to form the

cement-based mixture 20 is carried out at the locality of the surface 34.

An exemplary implementation of the method 10 of Figures 1a and 1b is described as
follows.

A lorry that is capable of carrying heavy loads delivers the aggregate 32 to a specific
location, and the aggregate 32 is laid onto the desired surface 34 at the specific location.
The same or another lorry or vehicle also delivers cement 12, which may be stored in a
bag, to the same location. At any time after the aggregate 32 is laid onto the surface 34
and the cement 12 is delivered to the location, for example a week later, the specially
adapted vehicle is driven to the same location.

The specially adapted vehicle includes the first, second and third chambers 14, 18, 68.
The second chamber 18 contains the water 16 and the third chamber 68 contains the
additive 66.

Once the specially adapted vehicle arrives at the location, an operator carries out an
inspection of the location so as to help him make a decision as to whether to carry on with
the method of forming concrete 36. Such inspection may include inspection of the condition
and/or position of the aggregate 32 laid on the surface 34 and the current weather

conditions.

If the operator decides that factors present at the location (such as poor weather
conditions) warrants a delay in formation of the concrete 36 on the surface 34, the method

12
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10 can be halted for the time being without there being any waste of cement, water,

additives or concrete.

If the operator is satisfied that the conditions at the location is suitable for formation of the
concrete 36 on the surface 34, then the next steps of the method 10 are carried out.

The operator feeds the cement 12 into the first chamber 14. Alternatively, the first chamber
12 may already contain the cement 12 before the specially adapted vehicle is driven to the
location. The cement 12 may instead be transported by a trailer attached to the specially
adapted vehicle.

The operator then switches on the motor 26 which rotates the auger 25 located at the
bottom of the first chamber 14. The auger 25 drives the cement 12 in the first chamber 14
to one end thereof and into the mixing chamber 22. At the same time, the operator switches
on first and second pumps (not shown). The first pump pumps the water 16 from the
second chamber 18 into the mixing chamber 22, and the second pump pumps the additive
66 from the third chamber 68 into the mixing chamber 22.

In other embodiments of the invention (not shown) the specially adapted vehicle may omit
the second chamber 18, and instead the water 16 may be provided from a water source

at the location of the surface 34, for example a tap or pump.

Next, the operator switches on a third motor (not shown) which rotates the mixing blade
30 so as to mix the materials 12, 16, 66 entering the mixing chamber 22 to form the

cement-based mixture 20.

If at this point the weather conditions at the location become unsuitable for formation of
the concrete 36, the operator can cease operation of each motor and pump so as to stop
the materials 12, 16, 66 from entering the mixing chamber 22. The materials 12, 16, 66
remaining in the first, second and third chambers 14,18, 68 are unmixed, and so can be
used at a later date.

Any cement-based mixture 20 that has already been formed at this stage will immediately
begin to harden to form grout. However, if the weather conditions change relatively quickly,
e.g. within twenty minutes, to become suitable for formation of concrete 36, then the
already formed cement-based mixture 20 can still be used. In any event the aggregate 32

laid on the surface 34 is unaffected since it has not yet been mixed with the cement-based
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mixture 20 to form the concrete 36, and so the aggregate 23 is not wasted and thereby
remains reusable.

When the weather conditions are suitable for formation of the concrete 36, the operator
holds the lance 58 and directs its nozzle 60 towards the aggregate 32 laid on the surface
34. The operator then switches on a pump (not shown) which pumps the cement-based
mixture 20 through the nozzle 60 of the lance 58 via the hose so as to spray 54 the cement-
based mixture 20 onto the aggregate 32 laid on the surface 34.

A switch (not shown) may be located on the lance 58 itself to initiate and cease pumping
of the cement-based mixture 20 through the hose as desired, do that a single operator can
spray 54 the cement-based mixture 20 onto the aggregate 32 laid on the surface 34.
However, it is preferred that two operators carry out the method 10 of forming concrete 36
so that one operator can oversee the mixing of the materials 12, 16, 66 to form the cement-
based mixture 20 and that the other operator can concentrate on spraying 54 the cement-
based mixture 20 onto the aggregate 32 laid on the surface 34.

Once the desired amount of cement-based mixture 20 has been applied to the aggregate
32 laid on the surface 34, concrete 36 is formed. The newly formed concrete 36 is then left
to cure and harden. If a coarse aggregate 48 is used, for example one which is or includes
granite aggregate particles 52, then porous concrete 38 is formed as shown in Figure 3.
Normally, the concrete 36 is sufficiently hardened within 24 hours to accommodate

pedestrians walking over it.

After the concrete 36 is formed, the operator can refill the second chamber 18 with water
16 using a water source (e.g. a tap or pump) at the location of the surface 34. Therefore
the specially adapted vehicle can then transport the water 16 and cement 12 to a new
location so as to form concrete 36 at the new location. In this way, the specially adapted
vehicle does not have to be designed to be capable of carrying enough water 16 to carry
out several jobs, thus further reducing transportation costs.

It will be appreciated that the additive 66 may be in the form of a coloured pigment, orin
the case of multiple additives, different coloured pigments.

The provision of at least one additive in the form of a coloured pigment permits formation
of a coloured cement-based mixture 20 for application to the aggregate 32 laid on the
surface 34 to form coloured concrete 36.

14
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In addition the method of Figures 1a and 1b permits formation of multiple batches of
cement-based mixtures 20, each of which has a different colour and can be applied to the
aggregate 32 laid on the surface 34 to form concrete 36 with multiple colours. Furthermore
the method of Figures 1a and 1b advantageously permits application of the differently
coloured cement-based mixtures 20 to the aggregate 32 laid on the surface 34 in any
manner as desired to form concrete 36 with a variety of coloured patterns, thus enhancing

the decorativeness of the resultant concrete 36.
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CLAIMS

1. A method of forming concrete, the method comprising the steps of:
i) providing cement;
i) providing water,
iy mixing the cement and the water to form a cement-based mixture;
iv) after forming the cement-based mixture, applying the cement-based mixture to an
aggregate laid on a surface to form the concrete,
wherein the method further includes the step of laying the aggregate onto the
surface prior to the step of applying the cement-based mixture to the aggregate laid on the

surface to form the concrete.

2. A method according to Claim 1 wherein the concrete is porous.

3. A method according to any preceding claim wherein the cement-based mixture has
a surface tension coefficient that permits suspension of the cement-based mixture on,

around, through and/or over the aggregate.

4. A method according to any preceding claim wherein the aggregate is a fine or

coarse aggregate.

5. A method according to any preceding claim wherein the aggregate includes
aggregate particles, each aggregate particle having a largest dimension in the range of 2
mm and 6 mm.

6. A method according to any preceding claim wherein the aggregate is or includes
granite, optionally washed granite.

7. A method according to any preceding claim including the step of mixing the cement
and the water to form the cement-based mixture at the locality of the surface.

8. A method according to any preceding claim wherein the step of applying the
cement-based mixture to the aggregate laid on the surface includes spraying the cement-
based mixture onto the aggregate laid on the surface.

0. A method according to any preceding claim further including the steps of:
providing at least one additive; and
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mixing the cement, water and the or each additive to form the cement-based

mixture.

10. A method according to Claim 9 including the step of mixing the cement, water and
the or each additive simultaneously to form the cement-based mixture.

11. A method according to Claim 9 wherein the step of mixing the cement, water and
the or each additive to form the cement-based mixture includes:

mixing the cement and the water with one another and then mixing the or each
additive with the mixed cement and water; or

mixing the cement and the or each additive with one another and then mixing the
water with the mixed cement and the or each additive; or

mixing the water and the or each additive with one another and then mixing the
cement with the mixed water and the or each additive.

12. A method according to any one of Claims 9 to 11 further including the step of mixing
the cement, the water and the or each additive to form the cement-based mixture at the

locality of the surface.

13. A method according to any one of Claims 9 to 12 wherein the step of providing at
least one additive includes providing at least one coloured pigment.
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